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Et
EtOAc
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'H-NMR
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ICso

acetyl
acyl-CoA:cholesterol acyltransferase

benzyl

(benzotriazole-1-yloxy)tris(dimethylamino)phosphonium

benzyl trimethylammonium fluoride
butyl

cholesteryl ester

carbon-nuclear magnetic resonance
cyclopentadienyl
1,8-diazabicyclo[5.4.0]undec-7-ene
diisobutylaluminium hydride
4-dimethylaminopyridine
N,N-dimethylformamide
Dess-Martin periodinane

dimethyl sulfoxide

1-ethyl-3-(3~-dimethylaminopropyl} carbodiimide

ethylenediamine tetraacetic acid
electrospray ionization

electron ionization

ethyl

ethyl acetate

fast atom bombardment

high density lipoprotein
3-hydroxy-3-methylglutaryl-coenzyme A
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proton-nuclear magnetic resonance
iodobenzene diacetate
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ODS

Ph
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PPTS
Pr
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SI
SAR
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TLC
™S
Ts
uv
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infrared absorption spectrometry
lithium diisopropylamide

low density lipoprotein

lithium bis(trimethy[silyl)amide
m-chloroperoxybenzoic acid

methyl

2-methoxyethoxymethyl
methoxymethyl

nicotinamide adenine dinucleotide phosphate
N-bromoacetamide
N-bromosuccinimide
N-iodosuccinimide
N-methylmorpholine N-oxide

nuclear Overhauser effect spectroscopy
octadecylsilyl

phenyl

pyridinium chlorochromate

pyridinium p-toluenesulfonate

propyl

rotating frame nuclear Overhauser effect spectroscopy

room temperature

selectivity index
structure-activity relationship
tert-butyldimethylsilyl
tetrabutsrlammonium fluoride
trifluoromethanesulfonyl
trifluoroacetic acid
tetrahydrofuran

thin layer chromatography
trimethylsilyl

tosy! (p-toluenesulfonyl)
ultra violet

very low density lipoprotein
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2005 FRICBITF B LALPLHEELR EOMRE, B X UKEESRANHIN A £ O RMileE
EEIZ X 2B CHE. Bl bIEBEEFTEICOWTEL, Bick3Iio0T, Ihs
DPBIC L BEEBEECHMLTw3 Y, T s 0REORETIFERERD 77 12—
LYEBIREEESFERA E 2> TR D ZORDRELZEREEZ SN T 2 0OWIEE BHAE.
Bicab 25— VIETH 2 2 6, INETZOMEICELABEIN, ZOTHiEE
EORFEPHFAPTITONTCER, ZOLIBEHEA»S, SHBLEEREEICRER T 2 8k
FCEERO FHHAEEORBREE LT — < TH 2 EEABNS,

2000 FEDEEARENBIEMEREHREIC X 28E TR, BOMEEORE L MEa L
ATR—)VERIEOHEZ L, FICMFEEEY £F»~2H (LDL) 2 VATA—N L&
Hﬁwﬁwﬁ%%\ﬁm%ﬁﬁu%&yﬂ?ﬁ(mn)aux%m—»&mﬁwﬁ%%ﬁL
Tw3 P, EFE, HRAOEREIECRLL, B & i L CEL MER 2 L 2 51—l
DHEMLTW3 Y, i, BRICKZREBLPLETHEICE) EHRRI LT, BV
k. BEREECGER T 2 BREEREO KB LBNPEEI TV S, 2512, BRE
LR EDER & 2 BB ¢, ETEHHEIE (HET 3 L INTHw ATHEEREICH
) FERFAELIEE MR RE I ) SEME, 2 L St % EoEREFPERL e vT 7
N7 7 78—, S ABRBER LN 2RENEERINTL 3,

TEE BRI RRIE, 8, AERoRIE, FEMER, HEk CoEEBEORENE T
HBM,. ZORRPTTTRVESICIBRYFRERR IS, BAERVPEICE T 32 EEL
HEDOEVELIE, LDL 2LV AT =K TFZ2FubE Lz A Fu— KL, {£ HDL
HEEDHEE PV VY FOETHEEICRNZNS,

ZOHTH 2L AT O — KT E LT, HMG-CoA reductase FHEH| (pravastatin &)
A A o ZZHEMHE (cholestyramin &), 22 L A F 1 — L EALIEEIE probucol EBFEH I LT
Vi3,

¥, MU 7YY FETEREICE7 2 79— % (bezafibrate &) = 2 5 VEEFEEMHK
(nicomol 5F) BEIFHEINTW 3B, '

2L A7 0= METEROFNTH S HMG-CoA reductase [HEANS. MAERGIE (R T
FEHINTE D  EEHO ZRAMEY TH 2 compactin (ML-236B) MM ERM pravastatin,
ZLTRABRKDIMER D 7 7 —= a7 72 ELLTHEI N atorvastatin, fluvastatin.,
pitavastatin, rosuvastatin 7 £ DD X ¥ F- RLEWHHKE LTV % (Figure 1),



Compactin {ML-236B) Pravastatin Simvastatin

Fluvastatin Pitavastatin Rosuvastatin

Figure 1. Structures of statin derivatives as HMG-CoA reductase inhibitors

INHLDRAYFVRALEH DR T, rosuvastatin CEEFRBI/7A F 2 D) &
pravastatin D KICEREDE  REEPFE W EE L SNT WS (Figure 1), A ¥ F v R{bG
¥)iE HMG-CoA reductase BHE 72 Th T O X 7o — AV RERTEME%2 ER 34 LDL
REMHD mRNA OFERE FREEZEHEEL T3 Y, ZOEHI KD, LDL Z8EHK
PEALMPOLDL-2 VAT a—LEBUETHHFEENS, $25F L RILAEWITIZ,
2LATR— R TEAMAIC S, W 22D ENHIROH 2 EBAGNTED, Ih
5 BT & 8 N R AR e - IR SO SREI N T3 ), ZokHic
R TELAWONTWBAYF v RERRBITTHEIERICKE (| 2008 SEQFTHECIIIMHRA
PEERFZEFO Ly 720103 8B Ao T3, L L, BHEITIE 30~40% L 2 FEAEINH
RPF T, BEZRT T BEOYEPIOMEBEESFZIH L TuinZ E4HS
mligoTER O, ZOHEH L U TEHIRE O IR IEMECRE. EIRRPEAL Efke ke
ZRPELRDRBIEL TR I Lo, BEEL OFERICEOE2H, BENPNEL
SNB1DTHD, LEDIEho, IR YF U REERL ZFEAA L XLBR
20 EREINRCOREMNHP EREIREOBESHF CE 2 H L WEREF 26T 3K
HMOBAVREETHS, L, BREL TR F U REERKIIRD 2EERKOREFREIZIE
EAEBA TR,

. FILOENTTO 128 LT, Z2EOBMRORFAHEICGEET 22V A7 -0
b % v AR —% —TH % Niemann Pick C1 like L1 (NPCIL1} BT 3 Z & THBE»L SN2
L AT — VI IIH S 2 3B TH % ezetimibe 25FT7- IR H B EESREE L L THFEE
NTw»3 ™Y, PCKRTI. simvastatinfezetimibe &% (Vytorin; Merck/Schering-Plough
Pharmaceuticals) & U TAR - RFESINTE D, HARTD 2007 4F 6 1T ezetimibe (Zetia; /34
IV FE i/ Merck/Schering-Plough Pharmaceuticals) 23 LI TW 3 EHTH 3,

ZOMIZ, T7rY—A MY FEGESY 287 (MTP) BHFEHI, implitapibe (Bayer).
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CP-346086 (Pfizer). [HliG Na A A Y REEIEHEE F 5 » AR —% — (IBAT) HFEH] S-8921(
YrzRiid) CETP BHEH anacetrapib (Merck) 7 & DIRERASKE « BN TITbTE Y, £
MFESEIRE T W B (Figure 2),

CP-346086

FaC CFy

Implitapide Anacstrapib
Figure 2. Structures of hypolipidemic drugs

COEIRFLERA A=A LI K BIREBREIEFIREREXIE, BRERS LT
B, AYF UIHEOIREEEEDORBECHA DBEBIZIS L7257 — 9 — A4 FERAOXKE
HHFINIEFEH L LT, 2VAFO— L TPV AEPEATLIEETDH 3
acyl-CoA:cholesterol acyltransferase (ACAT) #3FH ST 5, AERIZHEAN T/hIBEE
FHEL EHIVATR—IVEREP SV CoAZHEBELLTa AT R—LD 3t Fr¥X
PEETUNVERERL, 2VAFUYNLIZATI (CE) 2ERT A3REEZMET 2EETH
% (Figure 3)”,

Acyl-CoA CoA

Acyl-Q"4 I

ACAT

Cholesterol Cholesteryl ester (CE)

Figure 3. Acyl-CoA:cholesterol acyliransferase (ACAT) ‘

ACAT BAEBFNTO a2V AFu—- BB REZRALL, BNV AFa—1a
ER AR & v ) REIDA D | BASRRENLEE 2R, Thbb, D &z 5w
ENs VLDL DR/l BIT 2 2V AT u—VRICHE L Tw3, 72, BIBERER
ED AT a— VEAHBESERE{LEED I /n 7 r—YBIUOEEHTO CE DEHEE L
IRE RSO, X IcBL REEEREO ACATR2HE T3 Z itk b, AL SO
VAT v — VRIS, fFlg<o VLDL o CE £ oG], BiRELEcowI/n7 7 —
PABHMEREEET S LB FEIA, TV R Fo— L EHMET, 356 IIZEIR
BELIURIRN R OSHIREF T E 5,

ZD X B, EFEOTTEMENNADORRICL D ACAT 2l 2 BEHO7A VA 4
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ACAT1 & ACAT2 DFEEDH S 2 b #2572, ACAT # v A 27 ZREIEMEARIC X ) ACAT DI
HENRHA L, BREEELRoTLEI I DS, INETACAT 7 37 ORI UELR
PRI L 2 RRREETH o, £ 2 AD51993 £, Chang B2 &> Tk PR X b &R
@D ACATcDNA D37 0w —= 7 I 'V, ACAT fEth:% RIBE W - #ilEIZ = © cDNA Wi A% %
HIE R, ACATI BRI N T s, ZOBEFHEEEMNEZE2—FLTw3
TEPWASHERLT D, IO ACAT BEFOXERLE, DFEYENTEER A\ WEHE
DEEANITHIS X ) 1Tl >7, 1995 £EIZ, Cheng HIZ X D 7 ¥ ¥ ACAT cDNA 37 o —=
Y7 &, & ACAT cDNA & DRI 0% B2 R L 72 Y, F#EE. Uelmen &I k
D27 A ACATcDNAMZ B —= v 7 3, t b ACAT cDNA & DHREMIZ 87% %2R L7 19,
¥, T7VAIFIHFALDDNA D 7O —=rFE N, &t F cDNA & DHFEMHIX 98.4%T
BHolz, 1988 EITIE, Kinnunen & Xk D EIIRE FFIB R ACAT DIREANIC AT 2 &2t
D38 AEREB L P, F 51T Meiner 512 & D27 ZAD ACAT €1 ZFHSBEEES f1, T
MBICHTRIFEL T BT ER, Z200hES ACAT EHZRT L 2Wo2IcL
7219 INED T LD ACATIZIE 1 DB LD 7 4 VA APFIET 5 A BIEIRRE Nk
WD Z ORERERZITT 1998 LRI Cases HIk>T 2 EHD ACAT BEFTHLTY 2
ACAT @ cDNA #/n—=r7Zh ™ (BIF, ACAT2). I ETO ACAT EEF LT
ACAT1) t M%DOMHAMZRL %, & 5IZFEMFE, Olkers 51X 5Tk M ACAT2 cDNAYRS,
Andreson HIZ X2 TP 7UA I FYUHFALD ACAT2 cDNADRBEFITHEI Z7u—=orv 7 3Xh
72, ACAT2 Tldk MZHR7 7 UMD 2 FUF AT 96%, =7 2T 80.6%DHERAIMEZ TR 7,
ZD2DTA VAL LOREELBIRICEIT 25 RE% Table1 T LD,

Table 1. Characteristics of ACAT1 and ACAT2

ACAT1 ACAT?2

522 (human), 526 (monkey),

Amino acid 525 (mouse)

550 (human, monkey), 540 (mouse)

Substrate specificity

Sterol Cholesterol, Oxysterols

Long-chain fatty acid

Acyl-CoA (16:0,18:1,18: 2, 20: 4)
Subunit homotetramer
Distribution Various tissues and cells
Location Endoplasmic reticulum
Transmembrane domain
(8,7, 5 times 7)
. . Ser269 (human, monkey)
Adtive site His460 (human)
KO mouse Survival

Cholesterol, Oxysterols

Long-chain fatty acid
(16:0,18:1,18: 2)

?
Intestine, Liver

Endoplasmic reticulum

Transmembrane domain
(7,5, 2times ?)

Ser245 (human), Ser249 (monkey)
His434 (human)

Survival

O



Joyce 51k ACAT {G¥EDSRIEL 72 CHO #if@ (AC29 #if@) i27 7V H S FUYFLHED
ACAT! ¥£7:12 ACAT2 2 BB S ¥, /NMNEFEEBEMELHEL -, chickd L, 77V
AEFUFILACATIZMT A VA LD SPEEEMEEZE L T, IHICHBIREL
LI ACAT BERIEMERBUCHATH 2 L EAL S5 D Ser B (ACATI : Serzspn ACAT2 : Serzgo)
EZENEFNRZSEAEZ AL, ACATI TlEIREM, ACAT2 Tid/MEENEMIICEFELL
Tz M, K, Lin 6l FEFE ACAT oW TAMOER. TV, Z0EEBRE,
ACAT1 13 70, ACAT2 iZ2[I¢H 3 LHEE L 7= 2, F7-, BIEWAIIT His 225 (ACATI :
Hissgoe ACAT2 : Hisgq) TH B EFHEL. IS His BREEM 7 A4 VYA & & b/DIIEENA
FICHDAENTOBHREEEZ R LAY, BIRFEVWZ LIS 220 — 7t k> CH
TENT ACAT DIREFEHEIIREL ER->TED., ACAT2 TlZ 20 C KIFDAZEI/NE
HNEA (Joyce 5) EMIIEM (Lin 5) LWIHIBRTH -/, TN SHE I N REERE
DEHIZODWTRELHS TRV, £l L b ACAT IHEERIRE Bl L & s f
L. BERIGERBICLALR 7 S BB 2 AR ES D, 29095 1 AFFOEMMERZ 7 A
VAL ML CREZWHEENRTINT VS,

HiAh U 7 RGP R Z W Tid e (. ACAT1 &L ACAT2 BRZDRITEDELR B I LBHS &
ol B ACATIIR, w7077 -, BIBKRE. FME. Mgk 232 oKk
B HERH LT 3 DIZH LT, & M ACAT2 W/hBECHECRENICRERZED 6
7= (Figure 4)'®, B, Parini &3t FFIETO ACAT2 DEIER FHMICH R, AR
BINCHBEL TR I E2RELTWE Y, 7, v ARBREED ACAT 74 VFAL LD
BB E FEIBLAYRUETH- T, 2D LS I/NSDITO ACAT2 BSRE L T»
B EWHHIRIZ, VB S N7 D assembly ¥ CE OFWICH T 5 ACAT OFE 2B T35 %
DTHYN, ACAT2 BEME 2 VA F r — VIR BEEREH 2 172 L Twa—J, ACATI
BIRIFLFOMBICBWTaL AT e — A DEEE2 R T2REDH 2 EEZ6ND L)

loh o 8,
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Figure 4. Function of Acyl-CoA:cholesterol acyltransferase (ACAT)

ZDXIHIT ACATI1 & ACAT2 DJRIE LBV ELRZ ZLBHSh E RS DS, 20
ENDT AV F AL LOMEATOE E & BIIREEFEEE 1T 0§ 2 RN FEMICHFR S Nk,
ACAT2 IZAFIIZ B> T VLDL I AA L CEDAER KN a L 2 F v — L as@R 225 & 1B
W T 57200 CE DEBZIT>Tw3 LENT W3S, YA TR, BIEHEZENL -
BE b T8 L 7 CE »EREIREEOREFHE LMET 2 Z L HS e b 20,
CEZ% U L THlAML 7 LDL 72588 6z, 2N E THRL REEHRICE LT,
EXRALL 72 LDL KoMz MW THREREIERD YA 7725 —THBZ L
IR EN, HFEICE VT ACAT2 Ik D4R T % CE & BIIREE(IIE & 0 KRB RAHSH & 5
LigoTER N, 512, FNENDTA VYA LR RBAL 2 2% EHELSTH
NBXHITHD ACATI £72i1Z ACAT2 D Z N EF N BINICE T 2 REDSHS iz o 7z,
AR D Meiner 512 & D EBIE 72 ACAT1 / v 7 77+ (ACATI") =7 ATix, BFlEE
BOHILATO— VI AT NMEBIZEMITBD o nI ENRINL, T, 20/ v
JT7I PRI ADOHM L0 77— LM LDL # HBEIY KR, CE B2
L7l &6, ACATI Z RIS ¥ 7 T & TEIRBE(LEERDIH S N A AIREIE R S 7z, &
512, ACAT1 KU apoE ¥ 7V / v 777 b (ACATI/apoE™) =7 A K TN ACAT1 & T¥ LDL
AR TN v 777 (ACATI/LDLRT) =7 2% A\ EEBic kb, SIRELER Y
CEBOBADPRED bLlz, £/, ACAT2 / ¥y 777 b (ACAT2™) =7 RAITEBWTH/NER
U ca L A7u— VO A7 VLEESEEAERIBL, SEEE2 L 27— VIMFED
WHl, avATFe—VHAEDORLRD Sl ¥, £/, ACAT2 /apoE = A TlZ, IfiL
BRIV AT —NEIRED L72Icb 22 h 6T, apoBEHY R U708 ED b, Ih
BURY AR 7HRIZEENS ACAT2 H2k?D CE B ERBLAIEICEETH B Z R E
N, ZDEIIHERR ) v 7T b= AETOR RS S ACAT 2HET 3 2 & 2HIR
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LD PRI R IRBICEMNTH L Z LR ENT, L LENS, ACATI* T A TR
4 7 4 DIERDBZE S, ACATI™/apoE™ = 7 AR TY ACATI/LDLR =7 2 TIZHE
PRICEBT 22V AT -AOWEPHBLMN) HEEER 7, -BHMBMEICXD
LDLR™ 7 AIZ ACATI 2 707 7 — YR EA L 7555, BIRELSEL L 72 L v ) @i
Hote B, oz, ACATI"* IR Tern 77— T0aL X7 u—VHH 24T @kiE
HD 1 > TH B ABCAl DFEBEBENT 212 20h & THIEA 2 L 2 T v — G 23N
I, 2OBE, BREILFEEZ BLIRE LIREBIN I EHSL, ACATI = R
KBV THRE 2B IR IH R A DA LOFEENTR I N P, i, ACAT2 =
YA B BT, DB ABCAL 2ALEEE2LVAFu—LoRBIckoTEI 2L 25
O — LR R MEE S N, BIIREGIIRISIRERRD s iz L W ) Pl M RRE Ik
O, ZORERPS ACAT 2EME LEIENTHON B EE. ACAT2 2EIRIICHET 5 ¥
HOBEFHENEE LWL EEZ SRB Y,

—H. . LRDXIRACAT 7 A VYA LDORRAL ZOBBOERPHS P LR B S,
% { DBIECEIFHIBEREEFIHIREEOENE LT ACAT ICHEH L. & ACAT [B3E
EHIDBIFHS 1980 D SBAIITONTER P, TS DER ACAT HERIE 7 3 FRE
AT (CI-976. F12511 &), 7L 7R AHA] (CL-283, 546, E-5324 &), 4 I ¥V —LRE&R
Al (RP73163. Dupl28 &) ICKEL GBI EBNTEBN, BARLHLT7A V¥ A LDER
EIZOWTEEREINT WY, Ihe DA ACAT EANZ, KBS CRRIEA
b OO EIEEE FEEREL TG EORfFAOMEYEIC L ) 2oL,
ZOEII. INFETARINTELZER ACAT HEA B RZERIZE > TR VO
WTH 5 (Figure 5),
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Flgure 5. Structures of synthetic ACAT inhibitors

ZDEHBEROT. ALEMERICE W THMEYHENED ACAT HEAOERSTHI *,
1993 FICEE D 2 RINHEY T H 3 pyripyropene A (PPPA, 1) (Figure 6) »3557 4 ACAT [H#
B LTHREIN S 1 29— FMEa®wE LT 200 B EOSBEESSRIN: (B—RE
BAESREIZE) S, L LYEIZAR ACAT HERIDBERMEDLS { OMBEMCETED S
n, BEZH > T/ RUTH -7 eH o, 1 OFIFEEERORAIIMEE L IR T,

Pyripyropene A (PPPA, 1)

Figure 6. Structure of pyripyropene A and electron micrograph of A. fumigatus FO-1289
Z D% ACAT1 BL U ACAT2 D7 4 VHF 4 AMFERIN, 2N OREIHGH E &
O, W7 A Y4 LT HEFMROELIN, ThHOET 7Y AIFIFILO
ACAT1 & ACAT2 DR T % B IRFH & ¥ 72 CHO fMifiic[“Cloleic acid ZEL D L E ¥, £
L7 CEZTERT S I LTACATI $ 50 id ACAT2 IEHEZWET 5, Z OFFHEE VT 2008
EITBE DNER 2 ACAT FHEFAIP BT AR L 2 FEEOBEIEMESTON AR, IhE
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TRPEINTEE L OXRAEYHRRE LU 1 OFEEZR ANEREMLEDIE,

ACATIBIRINIZ, H L I1Z ACATI B LN ACAT2 ZLIZFHE L, 1 OAD ACAT2 2 HiEIR
FHCPHE T 2l —DbEWTH B EWHLP ER o7 ) Table 2), I ZIKRLE
ACAT1 £ ACAT2 D7 A4 V¥4 L%z FREHEET 2 &8 ACAT fHEH, avasimibe (CI-1011)
& pactimibe (CS-505) %, 2000 ‘FEMRUCERKAE 7 x — AN ETHEEALE, LrLEDPS, FEH
B 5 & b FHEAND LDL O R CEIRELE O RIBERE I N2, T3 ORHFEILE

£ DO EH ACAT BHEH & Ffgc I X #3459,
Table 2. Selectivity of the known inhibitors toward ACAT isozymes

1ICsp (uM)
ACAT1 ACAT2 SI*

Microbial origin

Pyripyropene A >B0 0.07 >1000 (ACAT2)

Purpactin A 25 1.5 1.7

Gilsoprenin A 43 10 23

Terpendole G 10 10 1.0

Beauveriolide | 0.6 20 33.3 (ACATT)

Beauveriolide 11 0.9 =20 >22.2 (ACATT)

Beauvericin 20 07 29
Synthetic origin

CL-283,546 0.1 0.09 11

Wu-v-23 0.01 15 150 (ACAT1)

K-504 0.45 102 227 (ACAT1)

Avasimibe (CI-1011) 24 9.2 26

Pactimibe (CS-505) 4.9 3.6 14

*Selectivity index (SI): high IG5 (ACATT or ACAT2)ow C 5y (ACAT1 or ACAT2)

~0 O
Q
L2, C
o 4 40H
HO

Gilsoprenin A
Purpactin A Terpendol
: aC

$ Beauveriolide | -
k R = Yg_ o o?g\
0 0 Beauveriolide Il HH : ’(N\H/Q
Qj J\/% R = 0>77N 0
Dz

H

Beauvaricin

CL-283,546 Wu-V-23

Avasimibe (CI-1011) Pactimibe (CS-505)
{Phase Il, Pfizet) {Phase il, Sankyo)



TUCDENC AR E T 1| DFEFEFOHIM b Tbiz, ZOMEDHE% Figure 7
IRY (M, 2RISR PPPA FiEE (BEERIREFEERL &) oMEhoREERS X,
1 DRFEHES (Figure 6) [CNIEL T3, (27 LERDFOIEAEHLBEL)L. 1OEY D
R, a8, 1306t Fud o HEid ACAT2 HERERBICHATH Y., L1 FTORERT
FNVEDLBBER7 I —APHFE LW EBgho7, 7T R 7 ALT I ENEE
THH, REFRFH 5~6 DT LI AL LA 7 2= VEIBEL T3 I EHNHEIL 7=,
L2 L7%d36, 1 @ ACAT2 FHFEIEMEZ LM 2 3F&E A &A 12 %) PRI N 0D, 1
DTA VYA LBRERZEZ 2FERIZRAH IR o7k %9,

Essential .
T Il Essential

s " R
DiAc = Acetal ', A i i-Pentyl > Phenyl > n-Pentyl
>> others (o} > Methyl >> others

Figure 7. Summary of the primary SAR study of the synthetic PPPA derivatives

— 1.1 QEINRBE(CAIEE T A~ 7 A (SIEMAM apoE / v 777 b= R) ZHWEH
VB L EREOHESIZ X > Tiibiz, 1 %2 3 »y HRlICh = D RBROHRE L -#55%E,. H
BMAINCIIRAND 2 L AT 0 — VENMA T2 2 L2 E LRI TR L, BRI
RO PEE LA bR I L7z (Figure 8), —/HBEDESHAITRIELE 72 - Tz NIRRT
BREEZIFEDSNT . in vivo IZEWTHID T ACAT2 ENWIHEHI A AR E N

57)

o

ApoE Rifiwro X (i, 10 585)
¢ B RERh B (Western diet: 0.2% cholesterol & 21% milk fat)

Pyripyropene A / 0.5% (w/v) CMC-Na &k
10, 25, 50 mg/kg/day BH#HEOHRS

2 4 6 8 10 12 week
1 1 1 1 S |
I I 1 I 1 I il
il i #im 23ul dinl il {0 & KEERER
Sudan IV & L1- Xk FAEEMOES
; T ST 15
‘ i { n=6~8
o * p<0.05

10 =

(%)

5=

0

0 10 25 50 0 10 25 50
Pyripyropene A (mg/kg/day) Pyripyropene A (mg/kg/day)
Figure 8. In vivo antiatherosclerotic activity of PPPA (1)
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INo DIERIE, ACAT 2N L T2 HBEEERFE FHBEREORKEEZTI B,
ACAT2 ZEIRWAEAD 5 DABRO A I ERICH W I L2 RBRT 230 TH 5, 7 LTH
HEDEIAH1DBZDOENDLDD) —FLEWMERD ) 2 DAY THE I L6, &
FHIX X DE ACAT2 HEMREL S TIc 7 A VI 4 LABREE2E 55 1 OFHBEFOAIH
ZEBL. S REEEEEETAE R ED R Z L L L, 20ER. 1 2 KE { 1A% ACAT2
BEREEL - 74 V94 LMBRIREZ2E T 2BEAROBIICHII L 6B 1 &), & 510%
KA HEFIC AN, KD 6FETE L VWERED SR HIEiEZ, G
DEC 1 DEEREEEZHILL F28), 20RE2IGHAT 2 2 LT 1 OFEAGHEKIEE
BEHOARDIToH E3E), 71 08  EEEIEHEEIRIc . 7vik7rye=y
LRV Ly 7Ry —VOMERIRNEHE , U WbRIEE BB L. 208 R
PR L7 (B 4E) OTUTIRICESRT 3,
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#51E  Pyripyropene A DB XREETEIEHBINIZE
BIE 77 LA % L ORISR

PPPA (1) DE—RIEGIEEMERATHRIN TR -7 V4 F L 58D ACAT2
EFRYE 9% Table 3 IKRT, BB & 9 iz, —HOFEMICE T ACAT2 BHEFEK 3 L
TH5HDD, WTENROFEEES 1 D7 A VFA LBREZ EMIZ Z L ixhdbok, ZITE
FiZ 77N F o HOBEEHEAR 2 BIET 3 72 ®, ACAT2 HERBMEINRL | FHE
BAROARVBEHALRP TV ERLN AV Y A MEICER L, 2T 7TMRICERLERTEY

VN X VEEET 5 PPPA FEAOSRERB TR L E LT,

Table 3. ACAT1 and 2 inhibitory activity and isozyme selectivily of 7-acyloxy PPPA derivatives
synthesized in the primary SAR study.

IC5q (tM)

R! ACAT1 ACAT2 sI
n-propyl >16 045 >356
n-butyl 4.5 0.08 56.3
n-pentyl 28 0.012 233.3
n-hexyl 1.4 0.035 40.0
A-nonyl 25 0.38 6.6
i-pentyl »>3.5 0.008 666.7
Ph 0.68 0.01 68.0
Me (PPPA, 1) >80 0.07 >1000.0

*Selectivity index (S1): [Cgp (ACAT1)Cs, (ACATZ)

PPPA (1) ZHIZERE L, BAIOFHEIZRE . DBU B PRI AR 772 F 1
HOMBESEIZED 2 2878, T30V RVBEHeaTs L0 -5F/ETV L
A % 3 PPPA FEE4EE 3 & L7 (Scheme 1),

corresponding
aromatic carboxylic acids
EDCI, DMAP

A CHClg, 1t
C I R OH 65%-quant.

i A
&, Pyrimyropene A (1) Ay 2

Scheme 1. Synthesis of 7-aromatic acyloxy PPPA derivatives 3

B L THR T-HEET S NA X2 PPPA FHEM 3a-i D ACAT2 HERME R VT T AV
FA LBIREZ Table 4 IZRT, BLAREZ LI, 3abh 2B BEHRRITRG 1 LS
Vs ACAT2 FHEIEME# TR L o BIC 7-p- A F ARV A N ¥ PPPA FiEE3d 13 1 D 77
5. 7-_ VA NF X PPPA FHEAE 3¢ D 11 fFL I B THV ACAT2 FHEEEE2EFL T
WL EPHRERST,
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Table 4. ACAT1 and 2 inhibitory activity and isozyme selectivity of
7-aromatic acyloxy PPPA derivatives 3a-i

1Cgn (WM)
compound R1 ACAT1  ACAT2 SsI*

3a T N=p 4360 102000 44
\_d
3b _(=
\

rd

134.00 0.6700 200.0

g

N
3c @ 068  0.0100 66.0
3d OMG 027  0.0009 300.0
3e 071 0.0190 374
3f 070 0.0095 737

o F
3g U X 0.46  0.0200 23.0
dF
3h 320 02700 1.9
3 m 380  0.0400 95.0
3
PPPA {1) >80.00 00700  >1000.0

*Selectivity index (S1): 105, (ACAT1MICsq (ACATZ)

CHoDTAYFAL ABREERL 1 LD EE2D0D, XAV EVR EOEBBRED ACAT2
FHEEE I KR EBET LI EBNRBEINSD, L TELAD I-—BE VI LT ¥
FEEEAR L, ZOEERIML 2,

% { OFHETEMIIHIAAD BV ACAT2 HEEMZRL, BD 7p- A F ARV A NE
% 3 PPPA 3 3d L AZSDOIER ICE \ ACAT2 HEREZE T o BFHEA I HERB I L
(Table 5), 25D 7-—BER V'L LA ¥ PPPA TR 3j-ak DIEMTHi L b, R ¥
YR OO OE#EOMERRY ACAT2 HETEED /- HICEHETH S Z LBTHRE N,
BB LZ o- <m- < p-EEDIET ACAT2 AEEENM LT 2HRE % 57 (ex. 3ai vs 3ae vs
3j)o ERARVEVRECEFHGED LLRETFRIEERE 26T 2584 T ACAT2
PHEEREICNT A2 REREBBRONE o7 (ex. 3jvs 3k), 7L, pIK7 I/ ELBT
e FrEPEE2ET 3 3ah™, 3ak 0D ACAT2 HEFEMEIZ 1 ITHRKEETLE.—B7
AV A LEREIRERHTZ L, Tp-> 7/ RV ANA X PPPASEEMAE 3K & 7p-= 1
R AN FY PPPAFEMA It D, IO T1R2BAZEVT A VYL LBIREEZ TR T L
VBHGPER- T, '
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Table 5. ACAT1 and 2 inhibitory activity and isozyme selectivity of 7-monosubstituted benzoyloxy PPPA derivatives 3j-ak

8]
[Cgo (uM) . 1Cgp (uM)
compound R2 ACAT1  ACAT2 sl compound R2 ACAT1  ACATZ2 1
3j #OMe 0.51 0.0008 637.0 3x ol 0.19 0.0050 38.0
3k pCN 416 0.0009 4522.0 3y pNg 0.66 0.0050 132.0
ad pMe 027 0.0009 300.0 32z m-Cl 0.21 0.0070 30.0
31 mF 0.23 0.0009 256.0 3aa m-SMe 0.11 0.0090 12.2
am pCl 0.69 0.0010 690.0 3ab m-CN 2,23 0.0100 223.0
an pEt 0.19 0.0010 190.0 3ac oMe 0.42 0.0100 420
30 m-Br 0.12 0.0012 100.0 3ad mevinyl 0.15 0.0110 136
3p p-F 0.79 0.0017 465.0 3ae m-OMe 0.15 0.0150 10.0
3q pBr 0.83 0.0020 415.0 3af oF 1.00 0.0300 333
3r pSMe 0.54 0.0027 200.0 3ag o-Cl 1.00 0.0600 16.7
3s el 117 0.0040 2925  PPPA (1) >80.00 0.0700 >1000.0
3t PNO; 7.41 0.0050 14825 3ah pNH; 147 0.2000 >74
3u pvinyl 0.71 0.6050 1420 3ai o-OMe 2.69 0.2300 117
3v m-Me 0.65 0.005¢ 1300 3aj 6-CN 1.62 0.2500 56
3w m- 0.25 0.0050 50.0 3ak POH >1.46 0.3400 >15

The derivatives wete sorted in decending order of ACATZ inhibitory activity.
*Selectivity Index (S1): IG5, (ACAT1)/ICs, (ACAT2)

ZOEIITENEREEEL I EWTELOT, BIZ 7-4BR V4 VA4 ¥ PPPA 5
B 3alas &L, ZNoOFEEMEfTo 7, FOEE, 2o DFEMAEE 3alas D 1
WHAR ACAT2 HEFR R WInb R EL 22, Bahds 1% ERE 74 V4 LERE

ZHT 5HEERIIB SN o7 (Table6),

Table 6. ACAT1 and 2 inhibitory activity and isozyme selectivity of 7-di or trisubstituted
benzoyloxy PPPA derivatives Jal-as

1G5 (kM)

compound R2 ACAT1 ACAT2 s
3al m-F, p-Br 0.49 0.0050 98.0
3am m-F, pNO, 4,14 0.0060 690.0
3an m-F, p-OMe 0.95 0.0061 157.4
3ao m-F, p-Me 043 0.0063 68.3
3ap o-F, p-Br 115 0.0070 164.3
3aq m-F, p-CN 0.65 0.0078 83.3
Jar o, m, pF 1.43 0.0081 176.5
3as o, p-Ci 0.89 0.0380 228

PPPA (1) =>80.00 0.0700 =>1000.0

The derivatives were sorted in decending order of ACAT 2 inhibitory activity.
“Selectivily index (B1): ICgg (ACAT MG, (ACATES)

PLo®ERED 72 —FHRRVVANLAFUEL T2 LT ACAT2 EEENALL.,
1Z2BR5EOTA VYA LBEREER R THERE RBTESHRL, 22 CRICTHERY
VANEXLHEDOANRZINVEE 7 2o VE L ORICIKEEZ2E T AHHEBEER2ZARL.
ACAT2 FHERHEE L 74 V¥ A LRI T 2 GEHEHEEZ RN 2 F L L, 20,

14
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Ry VR EOBEBEICOWTE, WIET 2HESE R ICATF AR p- A PR EERIRL
Fro FNFNANFINREL p A VXL 72 VBEEORICRER 1I3OAFLVHEEET
% FEEK da-c 1T Scheme 1 & FRROTFIETER L. 2 X D IEE 89-100% TfF7-, & L 72 4a-c
DOFEEEFME L2 E 25, da,b(n=1,2) 1Z3j(n=0) EERKEL ACAT2 HERBE LSO
W7 A VYA LBIREMET LA, —~HFEEE de(n=3) iZ4a,b IZHR ACAT2 BHEEH &
TAVFL LBERERZAELZbO0, 3j LHRZLWTNHE3DDTH o7, {2 T7T

LD BRI B AN T F LV EPRE TS 5 2 L ARB I N7 (Table7),
Table 7. ACAT1 and 2 inhibitory activity and isozyme selectivity of 7-acyloxy PPPA derivatives 4a-¢

See Scheme 1

2 - e
89-100%
IC50 (M)
compound n ACAT1 ACATZ s
3j 0 0.51 0.0008 637.0
4a 1 5.06 0.9200 5.5
4b 2 16.40 0.5300 30.9
ac 3 2.81 0.0066 425.8
PPPA (1) - > 80.00 0.0700 >1000.0

The derivatives were sorted in decending order of ACAT2 inhibitory activity.
*Selectivity index (S£): 10 (ACAT1MICsy (ACAT2)

PlED X I eFEEZ, 7- 7 NFF P EOE L 2 REHEEHBEMA L ED R, 1 28
Z 5D TRV ACAT2 HEFEZ S TI7 A VA4 LFEREEZ R 7p-> 7/ RV A
PPPA FHiEA 3k % RUtH§ & L ICBh L 7z %%, 2 & TR B @i ic Bl L i,
TRL% p-> 7 7 Ry ANAFHEICEZE L, RiC 1,11 oEx 2 HEEEEE 2T 3
&t L7
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B2 1, 11 BLOREISIERBIM%-2 7 ¥ VA % & PPPA A

111 2 0BEEIEEABE L LT, 2 FREDIK LN MR 7SNV A X v HERET S Tp-v
TN A NG X PPPA SBEAEDEREZTIZLE L, Thbb,. 1D 3207k
FOEPIBESMLTBONETF IS4 A SINL 11D 13-4 —E YLy
Ty —NCHREL 6 28, MOTTHEFOF HITp> P/ XUV A NVEREALT
7 ELEBR, VUL TR —ADNRE, NI T 2BEKY L O LD, BHD
L11 fLicA U 7oA X o BEe G 7 58 HHFEER 9a-d 2INEICARTE LN TER
(Scheme 2), . N6 DEEFEMIZ. AFORBICRR S,

{t-Bu)5Si(CTHn
2,6-lutidine
DMF, 0°C
quant.
HO
5
p-cyanobenzoic acid
EDCI, DMAP
CHCly, 1t
94%
N
carresponding N
carboxylic anhydrides
Et3N, cat. DMAP HO. EtsN-3HF
- —
e} O DMF, 0°C THF, it
J,L | 90%-guant. 94%
R3~ O i O :
i H A O il
z RO i 0 T i
________ UL Ny wlh
tRO=RY A, g HO CN 5l O
"""" R4 7O 8

Scheme 2. Synthesis of 1,11-acyloxy-7-p-cyanobenzoyloxy PPPA derivaiives 9 (RS = R4)

AT LI ELRE PN X EETT S Tp-3 7 7 RV AN F Y HEEDER
29 2L E LT, Mo 1 OEREHEBTHRCB VTS, LINMIZIELZE PV F
EE2ET5FBEREEARENTLE, LrL 11 RO 1t FrIF v EL3 4 v F 1L
PRI AE T B 7 DIEEESKE L, L11-Pt Fu X v o BERIRNR € 2 7 LG
BABENETH 7Y, LoT LI AL DELEED 7 NEOEARTRE T 254
BREOWLERAD L E L,

ZITEEZ, BIAREINTHAESY LYy PRy — L TICEB L, YLy PRy —
NDALEEIR AT 7 & ) MU T E IR, L1 R BEMICE L2 7V EEFEA
THILENTERZLEZAOND, BIHBLIUE 2R Fudr v EroBlENs 12-5 L
(I 13-PA— s oEph-> ) Ly 7 ¥ — L OMEBEEIRB 2T 2 > U LRI,
BAE L T BF; - OEL %% L { & n-BuLi 2 A3 HESREINTE D, WTNOAET
BEIHFETFLI—NEEZ T3S (Scheme3), L5 LW TNdRIGEM S AR ICITHEY T
Bl 136 Fud v BEORAKKIER 7/ 81 37 o W LRIG% 2 §% 7- HE8 045 H
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EU,

HD 11-E Fux o f282 2 LIZTE b7,

Ho,\@
(eq.)
9 O

£BU By

oS\ 5y @02

OH

BF5OEt,
0O
rey0 A~TMS
; /BS o o toluene :
S B +Bu-§iF O
-Bu
t—\Bu n-Buli OH
._tBy TMEDA n-Bu
O'S"Ot BU—._O Bno\)\/o‘sf__r_au +
BnO i tBu  BnO
595

Schemae 3. Known procedures for regioselective mono-deprotection of di-tert-butylsitylensacetals
ZFITHOERMEL T, 7yA AV ICL B )Ly 728 - L OMEBRN2EE /
SUNMERIGE A S Z L Lz, BE7 v A vz, AR L ORVEMEDL S FH
R UNEHE LTAEZI NG D, 7ot v ERESEFAT S C LIk DKRREEEN
LT7 b4 A s n, 74 B NORKEDETZRT EFHIND, [>T
oRIGEZAETENE, 7 DMERBRWEEE o) WERIEHER TE 2D Tl

E#E 2 7z (Table8),

Table 8. Optimization of reaction conditions for regioselective mono-deprotection of
di-tert-butylsilylene acetal-protected PPPA derivative 7

10 : R% = SiF(+-Bu),, RE = H {desired)
11: RS = H, R® = SiF{t-Bu),

8:R5=H,Ré=H
Yield (%)
Entry gondiions® Recovered

10 1 7

1 TBAF (2.5 eq.}, AcOH {2.5 eq), THF, 10 min - - quant. -
2 TBAF (1.0 eq.), AcOH (1.0 eq), THF, 2h trace? - 4 47
3 EtsN-3HF (1 eq.), THF, 10 min - - quant. -
4 EtzN-3HF (0.3 eq.), THF, 10 min - - 4 44
5 CsF (10 eq.), 10% ag. MeCN, 24 h - - - a9
6 KF (10 eq.), 10% aq. THF, 24 h - - - 92
7 NH4F (1 eq.), MeOK, 5n 18 1 2 49
8 NH4F (5 eq.), MeOH, 5h 50 8 21 3
g NH4F (10 eq.), MeOH, 3 h 81 5 Bl -
10 NH4F (10 eq.),DMF, 3h 83 12 - -
11 NH4F (10 eq.}, MeOH/DMF (1:1), 3 h 80 3] - -
12 NH,4F (10 eg.), DMSO, 18 h 15 - 62 -
13 NH4F (10 eq.), Et,0, 24 h - - - 95
14 NH4F (10 eq.), THF, 24 h 10 - 9 75
15 NH4F {10 eq.), MeCN, 8 h 63 7 21 -
16 NH,4F (10 eq.), acetong, 6 h 75 10 o] —

a) All reactions were carried out al room tempereture. b) Detected by TLG and ESI-MS.
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ETRUHI, FIEEET 2.5 YBD TBAF ZHVRIEZ T2 5, PF— 8 23E
BIciB otz (entry 1), £ 2T TBAF % 1 ¥EITHKS LEIGZHASA D DD, HID 10
BEohT, PA—N81U1%) & 7Z2EIRTBHERE L o7 (entry2), B> T Et:N « 3HF %
AT HAROBERICAED (entries 3 and 4), SKEREAEE D, 7 vibks 7o 27 vbAY
TAERAGEBERAEZDDD. T2 EFNFNENT 5 DA TH o7 (entries 5 and 6), — 7.
MeOH H 1 ¥BD 7 vk 7Y E= v 5% 03 LRINETCES2MBHEDE 1 ZE 7L -
10 % 18% TH A% (entry 7)o ZZT7 w7 VY22 LAQOUBEHPRL T & 10 DIEE
FHEL 10 SEEVE EhThAENSE 2RIAI—A 1N ESF A8 HEL B DD,
7 BRINE (81%) oRWAERIRETCHONE Z LS L4257 (entries 8 and 9), X
TP L LT MeOH/DMF RAWEHE. L i DMF A ZHWTH RO KIBEEZTRL
(entries 10 and 11), L L %45 DMF & RAREDIE 7 0 b o HBEEE TH 5 DMSO % Hw
ZEBIBTZAI-—N10DIERBETL, PA—N8E2FERWEL TEAL (entry 12),
WHIC THF ® ELO WL L LCAWV 2 L RIBIZIE & A BEFL R LR (entry 13), JEUBHAX
OO 10 BPEBOLNIDHRTH 57 (entrly 14). %72 MeCN ® acetone W TRG
ZITH L HBRDBE1IBPT L2110 ZEOMEERETEZ 5 DD, MeOH ® DMF &
BETORGZHEARPPEGRIBRFEZ 2 L 72 (entries 15 and 16),

PLEDRERE D, 7120 L MeOH, DMF, b L < RijFEORGEF S, BEED 7 w7 >
BoyLAEAVR I ETHERINNREE /7 3 U AL E U B 5T 10 2 SR o5
BT LTI LT B0, i, BRIGOMERINEOHE S L BE it owTikFa B
WCEERT 3,

DX IMEBERNICTREE N 1M Fr X410 0RBSTEE L koD T 1
frE NEoe Fed BI040 7 NV EEZEA L BNOFHBEEZ AR T2
Ll (kA0 D1 ik FRoX o E2EECLVEREO7 Y VEREAL T12 & L,
1o 7rZosr Y r—FroREE LR 2EHBO 7 A bic kb, $EENIChOFHER
PRSI N MIKEBLREZ7INAXILEELETS Tp-v 7/ RV 4 LA ¥ PPPA S
HiE 9e-j ZERT 5 T E 7 (Scheme 4),

correspanding
carbaxylic anhydrides

EtgN, cat DMAP 1) EtgN-3HF, THE 1t

e}
2) corresponding QJ\
Lz OJ\@ carboxylic anhydrides R
H EtyN, cat. DMAP
~0 N CHzCla, 1t
A\ 3 steps, 45-88%
O "R*

12 2nd. acylation 96+

10

CHCly, 1t
1st. acylation

Scheme 4. Synthesis of 1,11-acyloxy-7- p-cyanobenzoyloxy PPPA derivatives 9 (R2 % RY)

FnT LU fOE FE R Bcfa 07 VEREBALE Tp07 /YA LA %y
PPPA ZEEREE 9 DG ZFHE L 72 (Table 9),
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Table 9. ACAT1 and 2 inhibitory activity and isozyme selectivity of 1,11-acyloxy-7- p-cyancbenzoyl PPPA derivatives 9a-j

ICgo (WM}

compound R? R4 ACAT1 ACAT2 Si*
PPPA (1) - - >80.00 0.0700 =1000.0
3K Me Me 416 0.0008 4622.0
9a Et Et 2.76 0.0056 492.3
ob Pr -Pr 4.80 0.0065 753.9
9¢ pentyl pentyl >53.90 0.6700 »95.4
ad Ph Ph >83.00 0.7600 >82.4
9e Me Et 276 00144 462.5
of Me -Pr 9.15 0.0420 216.3
99 Me Ph 092 0.6190 15
9 gh Et Me 2.06 0.0100 206.0
Qi i-Pr Me 1.99 0.0180 132.7
9j Ph Me 0.39 0.0096 40.6

“Selectivity index (51): {Csq {ACAT1)MICsq (ACAT2)

LIIFRAC 7PN A X EE2ETLHEER 9ad BIVBEZ7INAFVEEZETS
FHEE 9e-j O ACAT2 BHEFRMEIZ, 9c, 9d, 9g ZER\WT, HIfFEB D 1 X hEV ACAT2H
EHEEZR L7, LU ED6, b IZHEHNEWT 4 VA ABREZALZBOD, 0T
NOFEEED 1263k 2BIZENL7 A VYA LERERZE L Cokdot, DL
DI NN BIE7EF AL X CRELIDBVEFCRER AL F L EOFERR,

BB T4 VY4 MERECEL TRROERE2E5 2 2ol 8%,
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B3 1L, 1 OREREHEBERAE 0 Z ATV, 7S FiEEA-

RIELHZ, 1D 1M FuFE2BLLANRF O AEALBHRT 3 HNTENRIE,
WOMELATAPT S FENLELEITHBELSZ EEL, 20X LFERIE—XRH
EREHEMR TR EREN TR WD ACAT2 HEEER LU 74 VA4 LBERE~D
WL BT B LIZEIRE Y, ZITINoHEBEAOSRICEE L,

N
1) EtaNe3HF, THF, rt
HO 2) AcsO, EtgN
2.8 M Jones reagent DMAP, MeCN, 0°C
0
ag. acetone, . 0 3y NaBH,
L 95% | CeCly7H,0
Q ¥ 107 o) MeOH, 0°C  AcO
tBu~d H tBuD %
Sl ~F \OH SI ~F in on 3 steps, 52% P
I-Bu COOH _
10 13

TMSGHN,, MeoH [ 14:R7=0H
benzene, 1, 55%
15:R7=0OMe

Scheme 5. Synthesis of 10-modified PPPA derivatives 14 and 15

BB 10 125 U Jones bz AL E 25, BESHTTH-TH 13 MO BiAK DB
YIALEDRIFIGIE R 6 19, 11 AV REF i, 13687 P r~s@Bhani 13
Z 95% L HINETH B EMHUKRZ, BT 1MRDOBR IV MhE 72 F LTV, BB
Luche BRIGIZ & D 13 % ViASEIRINIZIBILT 2 Z L CLOMICANRF UL EEZE TS 14 %
3LERINE 52% TR, RICHHRHTE I AFAL YA P A VABIz LD, 2AF N
I AT VEEEE 15 25K L7 (Scheme 5),

corresponding
NaBH, amine
CeCIs 7H,O BOP DMAP
Meog4;78 ‘C DMF it 1‘Bu\S
‘“3' ~F GOoH ‘“SHF EooH
=
13 16 17a-¢
EtN-3HF
THF, rt
AcyO, EtgN
DMAP
-
MeCN, rt

3 steps, 48-73%

19a-¢ 18a-c
Scheme 6. Synthesis of 10-amide PPPA derivatives 19a-¢

RICTF S FRBEEKOAREZIT o E0ANE Y1312 L Luche BITLET V16 & L.
W THEL2OMNBGT 27 I v EOfE. % LT Scheme 5 & A0 | O ERBEEHERET,
HIyD 7 & FEIGEEMR 19a-c ZUYCE L (B2 Z ESH3ES: (Scheme 6),
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Table 10. ACAT1 and 2 inhibitory activity and isozyme selectivity of 10-modified PPPA derivatives 14, 15 and 19a-c

ICsg (uM}
compound R ACAT1 ACAT2 Si
14 OH »>15.2 >15.2 -
15 CMe >14.8 0.85 >22.9
rrrLNH OMe
19a >126.3 0.14 >909.1
OMe

19b g‘:‘\N/\rrOMe »>13.8 3.09 =4.47
H o

190 ‘:‘J\N/\/ 3.6 1.01 3.60
H

3k 11-OAc 4,16 0.0009 4622.0

“Selectivity index (S1): IC s, (ACAT1MIC s (AGAT2)

T ETIRAR L - BEAOTEES Table 10 I2/R T, Z OFEHR 10-0 0 B ¥ o VEEE 14
X ACAT2 [HEEE 2B I T AF LI AT N 157 I FEIZEEE 19a-¢ H 3k & TR ACAT?
HEREZSTIC7A VA LBIREBMET TR L B>, > T 10612, TREL T
WBT7E FEFYAFIVED ACAT2 HEFRMERBICHEL Twa I LRB Ik %,

21



Bafi 1, 11 FOMEEEHBEME- RV Y F 7 & — RS-

PPPA (1) DE—RIEEHEMHBEME TARIN TV ,11-7 & ¥ — VL FEEAED ACAT2 [H
EWEMEE Table 11 107§, FiTRAGEY . —BOFBEHICBT1 XD b ACAT2 FHE
EHEEE ELZb 00, WTROFEEGEL 1 074 VYA LERER EEZZ L3 TER
ot L Lads ZoMRIE, ACAT? FHEBMERRI N L 1,11-7 % ¥ — L&D
THTHAEZTIBLTWS,

Table 1. ACAT1 and 2 inhibitory activity and isozyme selectivity of 1,11-O-acetal PPPA
derivatives synthesized in the primary SAR study

ICso {(uM)
R ACAT1 ACAT2 sr
Et 20 0.02 100.0
Ph 40 0.02 £00.0
o-MePh 3.2 0.01 320.0
pMePh 4.0 0. 400.0
PPPA (1) >80 0.07 >1000.0

*Seleativily index (81): 1C (ACAT1)C 5, (ACATZ)

%0, Hiffi g CoMBRTRoNnL 7TRERE: L THEER—ERR YA VT X R
HAEDELFE 1L,11-0-R 2 Fv 7 X ¥ —) PPPA FillELEMAE R® =ph) 2ART S Z
LELt, TNSBEOERE L, T4 —L 5D L1 MED 13- —LiB4
DRYPYFr 7T —NA~NEEMRUTH, 7 e FoXoEicfliso—BRr 1L
B AL HRDFEE 20a-p %4 L7 (Scheme 7),

1) corresponding aldehydes
or dimethyl acetals
cat. PPTS, DMF, it

2) corresponding benzoic acids
EDCI, DMAP, GH,Cly, rt

2 steps, 20-60%

20a-aa

Scheme 7. Synthesis of 1,11-O-acetal-7-substituted benzoyl PPPA derivatives 20a-aa

AR L 72 20a-p D ACAT2 BHEIGM: & 7 4 V¥ A LEREOFEMALR%Z Table 12 1237,
o-E AT EAR 20n-p Z ER C RO ETD 1,11-0-_ v P F U 7-—BHER V4 VA ¥ PPPA
FEAEIZL LD LE ACAT2 HFEM R R L, 2L TINETLERAMKIK, 7p-> 7 /R
4 VA ¥ PPPA ZEEAR 20a A5 D V> ACAT2 FHEGM: %R L % (ICs = 0.0060 uM), =
72 T-p-N"B RV A VA F 3 PPPA F5E{E 20b-d 3 H > ACAT2 HEFRMEZAELTE Y pT
b T-p-7NA R A IVF F T PPPA FEEA 20b IZRDEOVT A VI A LEFRERRL
(SI=886) XV ANE: LDOBEMEDMEMRIZ, BB XZ o- <m- <p-E#DIET ACAT2
PHESENm LT AR LA D, Thid 7BV VA VA ¥ > PPPA SFEAOEEER
FHEY & FARRDEIACH > 7 (Table ). > TESEDFEREID, 7-p-> 7/ AV A NVTFY
ELHLAE 7p-7 A nRey A A FIHEL 1110V Fr 7Ry —NEOHAE
HEDS, HV ACAT2 HERELR LTI T A VYA LBIREEZRITZDIBENRTWE Z &8
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B3I,

Table 12. ACAT1 and 2 inhibitory activity and isozyme selectivity of 1,11-O-benzylidene-7-monosubstituted

.benzoyloxy PPPA derivatives 20a-p

Ph)\o/ -
IC 59 (M) [Cgg (M)
compound R10 ACAT1 ACAT2 s compound R10 ACAT1 ACAT2 s

20a PGN 280  0.0080 466.7 20] p-CHO 550 00300 183.3

20b pFE 620  0.0070 8857 20k oF 270  0.0500 54.0

20c pCl 580  0.0090 644.4 201 -NO, 13.90 0.0800 231.7

20d pBr 690  0.0100 690.0 20m m-QMe 430  0.0700 61.4
C 20e mF 3.00 00130 230.8  PPPA(1) =80  0.0700 >1000.0

20f pOMe 6890  0.0140 4929 20n oCl 178 0.1100 16.2

20g m-C| 270  0.0190 1421 200 o-CN 079  0.3200 2.5

20h m-CN 220  0.0300 73.3 20p o-OMe 3.40 03200 10.5

20i m-Br 430 0.0300 143.3

The derivatives were sorted in decending order of ACAT 2 inhibitory activity.
“Selectivity index (S1): IC gy (ACAT1}IC s, (ACATZ)

ZDkHi1% kA2 ACAT2 HEBMEZE T2 1L11-0-Ry DY Fr 7y —LGEH
HEREMT I LRERELOD, Z2OTAVHA ABRERZROWTRO1EDE> TR, 2
IT LI-ORVPYFr 7Ry —NoRryEryHE Eicfis oBREr 9 2 9HEEA
ERL., 7A VA LBEREM L2 BETEL Lk, 7 7O B2 T Table 12
DERED p-V T/ RUVANAXFTED LB p-7 ARy A AT X HEPERAL.

Scheme 7 IZff- TRE4 OFHFEM 2q-aa Z AR L 7.

Table 13. ACAT1 and 2 inhibitory activity and isozyme selectivity of 1,11-O-substituted benzylidene-7-
monosubstituted benzoyloxy PPPA derivatives 20q-aa

IG5 {1V}

compound R? R ACAT1 ACAT2 S

PPPA (1) - - >80.00 00700  >1000.0
20g o-MePh CN >72.80 0.0118  »5161.0
20r o-MePh F 13.90 0.0230 604.3
20s m-MePh CN 3.73 00078 478.2
20t m-MePh F g.51 0.0476 199.8
20u MePh CN 8N 0.0097 836.1
20v pMePh F 554 0.0151 366.9
20w o-MeOPh CN >71.00 0.0368 >19293
20x oFPh CN 0.33 0.0068 48.5
20y a-naphtyl CN >69.10 0.0232 >2978.4
20z o,0-diMePh CN >71.20 0.0072 >9916.4
20aa o,p-diMePh CN 10.00 0.0066 1515.2

23

*Selectivity index {S1): Gy (ACAT1MIC s, (ACATZ)

FTRUSUF V7RI —NDRUE VR EIAFAESE —~DEAL 7 HEE 20q-v 1.
ZOMEBERERE 7RO A AL F U ELELOBBRECEL ST 1 LD DI ACAT? JHE
EEER L, L2 LANOEIREZLIZ, TR p> 7/ XUVt FoErEL.



LIBZ 0- X F AR PN Ty 77—V 2HT 5 20q id 3k &b ERIZIERICE T LY
FA LBIRME (SI=>6161) 2ET B B0, 2L m-AF ARy P ) Frre
B NBERp-RFNRY ) F PRI —NEETS 208 BLTU 20u id, 20q LHERKE
(74 VYA MBREMET T3 L8 ERo7,  DMEAIRZE G EEHBI
DR L P LRG> T (Table13), £/, 7ML p-7 A RRY YA AT X EE
B3 20r, 20t. 65N 20v IZVTNENETE p-3v T/ RUYYVANVTF L EE2ETEEE
BRICHAR, PA VYA LBEREBRT 28R E ko7, DEOHERLD, _U¥UyFTYy
TR NDORE YR EOA N MUCEREZEATIET? ¥4 ABRESH LT
BHBEERRB I N 7D FHMOTA N Fzicils OBHE» 5T 32 BEEAO AR ET> 7.
. 7 BLOBEBEIC OV TIE ACAT2 BHEREL S RI 74 V¥ A4 LBIRERICENTH
pP-IT I RYVANTFERFERATEILE L, 20BR, RV PUFr 72y —1D
AN I NA O EEE T2 200 BAELS7A VA LBREETLADOD, A X
VEEHTARWWR RPN F T Y-NAFDT7 2 VR e 7 F VRIS ()
20y S RERRICET 4 VAL LBIREEATRL 72, BRRBS, XFLE, XA PF2E, 7
VA nBEDANOBEREE AN MIKET 2R P ) Fr vy - AHEEHEDERIZ, #
DM AREEOMEL S BRHEE oo, RUPVFUr 7Ry —AhD T 2 VEOA L
FMiich 2 BEEEVWEREEZEA TS ZLTPA VA ABERESKIEICAES S 2 &8
BHohbtiol, ZITRIC, XU YFU7RI—NORUEVEHEEOBA N FIZAF
NWEZEALLFEE 22 2R LBEZIHMEL 2L 25, Mo VIEBIKETA VY
A LBIREE (S1=>9916) 2 RT I PO E R0, TREBHEO L IAREDTPA VY
4 LhBIRERET BT 7% ACAT2 [HEAITH 2 @70 . AN rfre RIfic X F0
BEEEALE op-PAF LAY F 27k 5 —)b PPPA FHEEK 20aa i3 20q (2 Hi ACAT2
SRR LELA2D DD, 74V H A4 LBEREEIN4FET L, COBED, foxyr
PUFUTRI—NFDT 2 Z VI MU D EBENIFOERENEET S I L5
FAVHEALERERBEICL > TREETHB I LETRFHLTWS

DlED XS, 1 D XREETEEMABRICED, 1 2 RE(HEZ 2 ACAT2 HEEER LT (>
WP A YA LBEREZET 2 HHBEGRZAIRT 2 Z ISR L,
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HSE ARBEHENEZHIEL 7z PPPA FHEED G

RO X i, 1 OF _RBEEBEMEEICK D, XV EHRBEAELAN T L
BTER, LPLAENSAMELME Y, 1 45 T2 0BEATIIREN L EL b KE
HDEEBBEEN TV, 20D, ZORDOAEFF ZED 2B, ZTOROWBIKD
LNBHEEIREVEZEZX SN, £ T, i LT 1 OF RFEEEHEBET & T
LT EMEEHER L o0KEENE LT 5 BEAOERRELED T DT, ZOREL LM
IZCiRR 3,

FTRUDIK, LI ZE7e P ¥ BIcEEL, 7 ikt D~FwBE2EA L% PPPA
FHEAR 3at-ax DERZ T o7, M. 245613 scheme 1 DAFEICHE L, 2 L HIET B IR
e aT s L TERL -,

Table 14. ACAT1 and 2 inhibitory activity and isozyme selectivity of 7-acyl PPPA derivatives 3b and 3at-ax

G50 (WM) -
S solubility
compound R! ACAT1  ACATZ s (ngfml)

AN
|
3b N\) 134.00 0.67 200.0 107.7

3at ;3 13200  8.00 165 5712
)
0 N0
3au Y >1410  >14.10 - 1346
:‘s‘\/N -
=
3av cr;x NN >18.40 >18.40 - 1008.3
SN
o)
0
saw £ NS 4070 14.00 29 152
\\/ \« 5 ! . .

S
3ax *’;\/\O >147.00 2.76 >533 9024

PPPA (1) Ac >80.00 0.07 >1000.0 51.7

*Selectivity index (SI): 1Csg (ACAT1MIC s, (ACAT2}

HHICTERL Tz 3b, 72 6 IS RIEHR L 7 35844 3at-ax D) VEBERERICNT 5
KBEBEZFANLEZ A, Zaw DAREL 2B 0D, Z2OMOFEFI TN GIFED 1 &
ERRE S AKBRELT ET 2 2 LS & - 7 FRIC 3av 2 3ax 13 1 OFY 20 fF ARG
ZHLTORE, 22 TI0s0FEAHOEERHEZ T 72ME, BILERLTwlEsy
VIRZEETS 30 DHPRED ACAT2 B HEEHE L 74 VA 2B IREZTIL TV EH DD,
SEIE R L 72 358E 3as-ax 13, BEhd o KE { ACAT2 HEBESMET L7z (Table 14),
ZFITRICTRICE#HOKBFEEBRE2E T2 7V LA ¥ EZ2EA L ACAT [HEERD
HEFF L ARKIEEm EZ HEEST Z L E LT,

25



Q
Bno)k/ OR'2

R12 = MOM, MEM, TBS
21

Ha
Pd(OH),/C
EtOAc, it

HOJ\’ OR™

| R12 = MOM, MEM, TBS!
e 2

EDCI, DMAP
CH,Clp, 1t

A 23a: R12 = MOM (85%)
23b: Ri2 = MEM (93%)
23c:R12=TBS EtgN-3HF
23d:R2Z=H THF, rt, 2 steps, 76%

Scheme 8. Synthesis of 7-substituted acyloxy PPPA derivatives 23a, band d

ThbLMIGT 2RI AT N 21 e IR ESBI TR I L AN E g
22 EEBIL 2, ARHOE R 2 LAY ST 28a-c TAML %, ¥ 7 23¢ D TBS H% i
RRETHHT, e P EE2ET 5 23d 2 ZLRICE 76% &7 (Scheme 8).

Table 15. ACAT1 and 2 inhibitory activity and isozyme selectivity of 7-substitutedacyloxy PPPA derivatives 23a-b and d

[C0 (WM

_— solubility

compound R1? ACAT1 ACAT2 Si {rgfmL)

PPPA (1) - =80.00 0.070 >1000.0 81.7

23a MOM »147.00 2.760 >53.3 169.8

23b MEM 150.00 12.600 1.7 3732

23d OH 43.70 8.360 5.23 488.2

/&O *Selectivity index (S1): ICso (ACAT 1)IC 5o (ACAT2)

AR L 72 FEAR 23a,b,d OAEERAIEL 2D 0D, WTROFEEED 1 LHERKEL
ACAT2 [REEE L o L 7 A4 V4 LBFUEME T U7z (Table 15), > THEOBE Tk,
7 ALICKIEME D BRREE E AT 2 HiC X 5 ACAT2 HEFREOHEFIWEECH 2 Fosr RS
Nic, G, 70 FJ v SRR R FETO PPPA FEMAEOKELN L2 B L %
WEEZ TS,
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%5 6 fili Pyripyropene A DfUGHZER L7z 1-t Fu ¥ PPPA FEA DO AR

PPPA(1) X3 2D 7 FLEEFLTWB I LEWS, invivo TRELEE, Z2hFho7
L FNVEPLRATF T —RICLDAFEN, BEEZEI LT F A M ENEEHEINAH
BN H 5 (Figure 9-A), % I TILERZEEHMEWESIELHKEICT, 1 DEATD
REZFRB DI 7y —LZ AW invitro TOEBINHEREITHIL (Figure 9-B).
32557 FNEOFTIMO 7 FVENROFRREIMAKIRI N, LTI 72T
WEDBIKGEEIND Z PR Lo T, Elo TH7 2 FVEBIARSES I 0
RHE 5 ™ (Figure 9-C). PPPA (1) 78 invivo I8 VT = 7 X H LU HIBIIREL/ER 2 5~
L TWw3E (Figure 8) ZMMET 3 & BN TI MO 7 FAEBREENTHEL L - Fr
¥R ACAT2 [HFEMEZMRF L T 3 A[REENRIR I NS, —H. H4HicTAREZEN
7o L11-0-_y ¥ ) TV 7 & & — )b PPPA FHEE O RBEEM T LI HAFERICE W 2 L2
S Elo T3 GRART—%)

Esterase

/go Pyripyropene A (1)

IC5q (ACAT2): 0.07 uM IC5q (ACAT2); >20 uM

B <Procedure=

Phasphate buffer (pH 7.4) 100 miM

EDTA t mM

Glucose-6-phosphate 5 mMm C <Summary>

NADP i mM

Glucose-6-phosphate dehydrogenase 1.5 units

Microsome 180 pmol(P450)/mL

Pyripyropene A 10 pghmlL

37 °C, 0, 30, 120, 360, 540 min R
Extracted by EtOAC first | O

1
Evaporated in vacuo hydrolysis :“{i'l\'lo niH
Dissoluved in MeOH . o~ resistant to
UFLG secondary i /& hydrolysis
e ; hydrolysis t-——-

Column Shim-pack XR-0ODS (Shimadzu), 2.0 x 75 mm, 40°C
Solvent 5% -» §5% MeCN B& min) - 95% MeCN (1 min), 0.5% HyPO,
Flow rate : 0.55 mL/min, Column temperature : 40 °C, Wavelength : 320nm |

Figure 9. In vitro metabolism of pyripyropene A (1)

L Ladis, ZhE CoMEREHEmEcs T I1-E Fe 3 o BEaHoaRkiziTb
NTEST . ZN5DACATZHEEE L S 74 VA4 MBIRE 0TI R TH -
Voo 22T, BEEBRBLE7 vib7 v a2 A MEERNREE 2 &) W ERIG
(REE 28 2FHL THEA D 1-t Fu ¥ PPPA FEMEZ AR L. 216 DREEREHHE
AT B ILELE, 2O, TRICOVTR p-2 7/ RV AAZTFUETEEL., 10-
MO TRBAA DTN X AFNE, BIUE4O7 I FREATRIEICLE, &
15 1 Scheme4 b L { id Scheme 6 & RO TRZETHK L 72 (Scheme 9eq. 1,2), 7275
o a2 BWic, 11-t Fa 3> PPPASEEMA 25 b 11 2 S ARICEML L 72 (Scheme 9
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eq. 3o

1) corresponding
carboxylic anhydrides
Et4N, cat. DMAP
CH,Cly, 1t

2) EtgN-3HF
THF, rt
2 steps, 46%-quant.

1) corresponding
amines
BOP, cat. DMAP
DMF, rt
_—m

o o 0 2) EtN-3HF
tBung R THF, rt
Si-F GOOH cN

+8u 2 steps, 18-78%

1) AczO, EtgN
cat. DMAP
CHzclz, it

2) EtgN-3HF

THF 1t :

2 steps, 80% ~OH CN
25

Scheme 8. Synthesis of 1-or 11-hydroxy PPPA derivatives

HEL7 1-E FRXS-10-7 24 %3 X)L PPPA B4 24ad & 1-E FuF32-10-7
£ F PPPA FHE4F 18e-i D ACAT2 HEFMEAL 5 NC 7 4 VA LBIREZ A L 72 (Table
16), ZDFEHR, FHED 1-& F 2% PPPA BRE 24a 12, 1 L A% D ACAT2 HEREM: 4
SGURITAVYYT AL LFEIREER LA, ER 0B~ T ) ANT X AFVEEFT 5 24c
ZER<, fBD 1-e FRF210-7 3 A4 ¥ X5 )L PPPA 35E{A 24b B d b1 LFHF
D ACAT2 HEMEMEZ R L7z, BiZ, 10004 Y 7 F I X AFVEERZET S 240137
AVTA LBEREKELTH 1 2 ERIZERER ST, —A2TD 1-E FRF2-10-73 F
PPPA FHEELMR 18e-i td ACAT2 JHETEMAMET L, 74 VA4 LERME L IRIEHA T 2R
mots, F7210-& Fu ¥ X F)L PPPA LA 25 AP RED ACAT2 [HEEEZ ST
A VA LEREZEFELTwAELOD, 1-t FO X PPPA THEM 24a & R AEE VLD
T&H o7z (Table 17),
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Table 16. ACAT1 and 2 inhibitory activity and isozyme selectivity of 1-hydroxy PPPA derivatives

1C 59 (M)
compound R# ACAT1 ACAT2 S+
PPPA (1) - >80.00 0.0700 >1000.0
R4a Me 58.10 0.0600 968.3
24b Pr =76.20 0.0450 »>1693.0
24c pentyl >73.10 1.9700 »>37.1
24d Ph »72.40 0.0660 >1087.0

*Selectivity index {31): 1Ceq (ACAT1MIC 50 (ACAT2)

24a-d
K50 (uM)
compound R8 ACAT1 ACATZ2 s+
1Be o ‘ﬂ’\/ 78,00 54,500 >1.4
18t rr"‘E’\/\OH 57610 76.100 -
FH
18g ‘\© S7260 21700 >3.4
A
18h K©\ >60.50 5.110 >13.6
OMe

»65.70 5110 >12.6

ACAT1 596
ACAT2 0.4300
8l 1386

Table 17. ACAT1 and ACATZ inhibitory activity and isozyme selectivity of
11-deacetyl PPPA derivative 25

fE>T 1-t Fux PPPA BBEMKIZE WTIZ, 10 B P A F S AFAETHB I LY
ACAT2 HEBMERBRICHF T LI EBNRB I L ™, £/, 1 MO 72 F LI GHHEEI
WMALEZSNTRD, 1 o7 FVENEREINTHHEEPEREZHR T E
AL Ed 6, 3k VEOREZI N, EOPIERNDOZRA T 7 —¥ 10T 1 KR
BNz 1-F 72 F VA 24a PBEERBICKESFE LT3 HEENEE >R EEAL S, L
LA LINGD 1-t Fu ¥ PPPA FEMED ACAT2 AFETHELR 6 K74 V¥ 1 L5k
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Rk, wifiE coRBBRCRBINT L11-2 7L PPPA SEER L,11-0-RVY P Y F 7
S - AFERLHRE o TE Y, SBROFEMCE 1 itk Fo X BE 2 EREL2E
ATBTEDPFELOI EBRBIN,
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HIHi 1-5 F¥ Y PPPA 8k 24a & 11-E F ¥ 2 PPPA S8 25 @ '"H-NMR %
LB 7PINeL L= a rOiEt

HIETIC T 1- Fu ¥ & PPPA SBEMEHOGREER L. W{2»DFEEMKIZ1 LA%, b
L {13 EEI3 ACAT2 HEIGM & 74 V¥ A MBIRERE LTH h HIT11-& Fa ¥ PPPA
FHEMA 2513, ACAT2 FHETRME L 74 V¥4 LBIREHICKEET T2 L 2B L L
Foo L2LARBS 1D 1028 11623 13-PA—NDOBRICH 270, {LENRIE»S ., BE
DEHETTRTPIA?A T —2a VBEL, 1-k Fe ¥ PPPA FEfkL 11-E FuXxy
PPPA FBEMH L O TFEIRAYHBE U BARENEZ S, A7 =L L —2a v
DEFNTELBE. ACAT2 [HEGE L 74 V¥4 MEREOETICERY 3 &, RifiT
iZ—J PPPA (1) OFEETRIEMBITTZED 6 lEdL, FEERIC 1-& Fo ¥ PPPA 8k 24a L 11-
E Fu ¥ PPPA A 25 L DOWHHT 7o e L VL —v a vzl T4, 'HNMR E
Buc X OET9 338 L L7 (Figure 10),

vz EEEE., PESEELTE b Lo, HEESGEE LTEYY Yy, 2L T
BEMEA L LCERBE L, ZNFNOFEHE 12mg % 0.5 mL DEBHICERL. 23°C i
T 'H-NMR % BRE L ClllE L, Z0¥E2 85871,

acyl migration?

basic condition (pyridine-ds)
neutral condition (CDCI5}
acidic condition (acetic acid-dy)

i —NMR study - ;
o 11.2mg /0.5mL !
24a < S 25
1Cs0 (WM} IC 5o (#M)
ACAT1 58.1 ) -:;E):\-'I:‘i ----- -Sé-é o
ACATZ 0.060 ACATZ 0.430

81 9882 Sl 1386

Figure 10. "H-NMR study on acyl migration of 1- or 11-hydroxy PPPA derivatives 24a and 25

%97 1-& Fu2 % PPPA B8 24a @ '"H-NMR EER 217> 7z, Z OfER. hiEfM L EE
Pt T EERRIMG 24 AR QBB R ot d o7 ds, BUSEFT TP A~f 7L —
vavhilESnk, M. TULeAL L —vavid -k Fo ¥ PPPA FHEE 25 @
'HANMR & HBEL, 1127 b7 2 AN 7 P OB Tl L7, 'HNMR &L Y
WANLFRPTTIANRA L —a VHBEL 11-E FrXx e PPPAFEEEF 25~ EBHL, 72
MBI BB RONTERRBE o/, JOROD, 1-k Fo ¥ PPPA FEE{EF 24a &
11-& Fu2 % PPPA FFEF 25 DFEERIEB L % 1.7:1(=24a:25) ThHo 7% (Figure 11),
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S .
. BNV 1V .
72h 1
| EOEERIBE A
48h
24h
12h M
’l_n \_|[ .
ok |
24a (5.M., 1-OH) l
A i

10 " - g T

Figure 11. TH-NMR study on acyl migration of 1-hydroxy PPPA 24a

BEVT 11-E Fa ¥ PPPA HEMA 25 12 LT 'HNMR EB2 R AL EZ A, I-EFn
% 2 PPPA LR 24a DIFE L FRRICBBHEEFET TORT AL L — a v BEE IR
(Figure 12), £72 11-t FE X PPPAFEE 25 DA L —v a vO#EER I-E Fuf
PPPA FHEMK 24a & IERDPPES, 96 RFFIBICERIRBER D, ZOEERIEBLZ 171 (=
24a:25) THB I LH 6, 1-k F R % PPPA Tk 2da DEFREDETELL & 5 L iR
Eclak,

24a (1-OH)
s [
’n l l._,”]h»j._ A L l... ll J‘%A. A n
72h L
]i l &.n_._.l.....lu a Jam ﬂ. Jl H.f.n Enk Il
24h
¥ 3 [0, 2% A h*_ PO o |
1 Y ; PR Y A
on
25(5.M., 11-0H)
10 ' ; : & : ' i ) : 3 b 3

Figure 12. "H-NMR study on acyl migration of 11-hydroxy PPPA 25

DlEzflds e, 1-t Fu¥x PPPA FFE{k 24a & 11-t Fu ¥ PPPA FHEM 25 13w
THNOBUERETTOATIARAL L —2arvdEL, b 72-96 R CERIRE &
ol M, ZDOED 24a & 25 DFELKIZ 1.7 THoTz, FRTIARAL L —2avd
WEIF, NS 1D L —2 a v DEDN s 11 fi~Def FL—savi
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ERp2Rpolbnn, KEZRON o, BE2HREFuF v EO7FLEDLS
1HeFoX &ALl v—2a vl ZOHBEERBOIEBHEON TS, L
PLEXS, SEF1{Z e Fa X EOREET S 13 MERA RV FAMNICEETZ D, %
DIAEFEEP A TV —2a VEERRELBEVHERON G272 bDEEIL OGNS,

it E LB, FHIIFEHICT, 3k WEFATRBMERIC X DIAKSIEERZIITEL S
1-t FE X PPPASEEK24a b 1 L AEDACAT2IHEEEZET 22 L2 RELAZD DD,
LR R & (R ERICBWT 24a ld 11 M7 FALEB7I L2, S L—>a vkl &
I L. ACAT2 FAETEM L 74 V4 LHBIRED X DR 11-E F v ¥ 3 PPPA FFiE{F 25
EDVEHRAY L I BB RB I N, COEEHET 57012 1- Fu ¥ PPPA 5
k24 DNMR EE 2T & 25, BEKHATOAT LA TV — a VHBEL, 11-
t Fu¥s PPPAFHEE 25 LORGWEL LI EBHL P ER S, L LEDVES 1 BEHK
Y AHOBESE T TMARIBEZZTR» I EBHEEEIN TS GRAEF—%) Z&. 1
PEBICEERICCESRERETLTWSE I, 25 KIS HIOREZ it TRAIIC
W9 3 &, 3k BEOH|E Id, IMED S TR FNTRE 232 T 1-t Fo % PPPA
T 2Ma BRI NS ELTH, PIUATA L —va vBEL S OBESAETIRE R
BIERELALRWEEZONS D, 3k D ACAT2 [AERER S TNC7 A4 V¥4 LiER
PN TRE (& T 2 WM RMRD Ty LRI,

. BHEVBEFEL 1L11-0-_R¥P) Fr 7k ¥ — ) PPPA SBEARER 1 2L 11 f7ic7 &
FALELIDOEROT I NEZET 5 PPPA FFEABEIC OV T, invino 0BT 5 NHEER
BTHNTEY, wihd I THEINLRENCE 2 | fLOMAKSRICTETH 2 Z & H3H
LRLEOTwS (RAMT—%). Lo TSEOBERBICEZING OFEEHOABENT Y
LtEZIOGND,
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B8 7-epi PPPA FHEEDEHR

INETO 1 OEEREHBENRIC T, 7TMoRERERER p-v 7/ Ry VL LA F
ETH2IEBREIN, LPLENS TMNOIFEED ACAT2 HERERE L 74 VF
A LBERECEZ 2HBIREZ THBHRINTVRY, 220, THOMKEE2 RIEZ ¥
TFEEREZGR L, ZNo0EEEMHETIEL LA,

various

o} TfCl, DMAP Q nucleophiles fo)
_—
)Lo : ﬂ OH CHClz 0°C )Lo ! H 0T DMF/HMPA )Lo La"pia
5 : rt id
o~ o 2 steps, 72-100% o
26
2
/KO /go 0 27a-e

Schemae 10. Synthesis of 7-epi PPPA derivatives 27a-e
T-F72FVPPPAGEEME 2 D 7R Y 77— PSR, BtV CHA ORBATE K
IRERIEI A, THOVAEEE KL L /- ¥5 PPPA S5E4A 27ae 2 AT A LM TER

(Scheme 10),
Table 18. ACAT1 and 2 inhibitory activity and isczyme selectivity of 7-epi-PPPA derivatives 27a-e

IG5 (uM)
compound  nucleophile R13 ACAT1 ACAT2 s
PPPA (1) - - >80.00 0.a7 >1000.0
27a LiCAc QAc 14.50 10.70 1.4
27b LiCl a 15.80 5.75 28
27¢ Lil | B8.91 3.24 2.8
27d NaNg N3 =17.10 7.59 >2.3

] [N
/LN'N J":‘S/LN 13.20 447 3.0

OMe OMe

*Selectivity index (S1): ICsq (ACAT1ICs, (AGATZ)

A% L 7z 7-a-PPPA 581K 272-e D ACAT2 HEMRME I 7 A VA4 ABIREDORRZ
Table 18 IZ7"'Y, 7-epi-PPPA (27a) 131 & FERKE { ACAT2 HEFREMMET L, 74 V¥4
NEFEIZIZIEE L Cuilkdhot, Fh7MCa iR 7Y FESEET 25584 27b-e
b, 27a & ARRICAIER ACAT2 BEEERI N 74 V¥4 LB RMEOE TS Lk,
it > T, PPPA D 7 M BB IZpESEHTH 2HLHL I Loz O,
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Bofi MG

Pl k9 ieFEHE ACAT2 AFRE LR S P74 VA ABIREm L2 HIEL 1 0F—
KREETEEHBIR 2T 7, ZOBR. TME p-> 7/ RV ANAXIVEBRETH S
TEERRHL. MAT LI ASICBEL T, 0,0-P AFARVYP)FU PRI —NETS
Z LT ACAT2 BHEERER S CREED L ZARED 74 V4 MBREZ R THR
PPPA BEELA% AR 2 2 L IZHRTH L 7 #6707 (Rigure 13, AFREPSEI S22 L7
#id). PPPA (1) iKHEE. SMERK L HAFEFFRIEESMERSED ST Y, B
HEDLIABNEEREZR LTV GRART %), SBROFHIBERFETHBREEL L
TORELZLFABDVLVIHIRFIND LZ5TH S,

H A .
;fsseni@_; // -,

:i | Essential
NS

R R i
ACAT2 inhibitory aclivity p-Cyanophenyl =
For Difc = p-Halophenyl = l
0,0-Dimethylbenzylidene acetal =| ;  _ p-Methoxyphenyl> |
o-Methylbenzylidene acetal = Pentyl > Phenyl = r-Pentyt
Benzylidena acetal > Methyl >> Others
== Othars !

For isozyme selectivity
o,0-Dimethylbenzylidene acetal =
o-Methylbenzylidene acetal =
Benzylidene acetal =
DiAc
> Others

Figure 13. Summary of previous and current SAR studies on synthetic PPPA derivatives
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$2E Pyripyropene A DEEH
F 11 WHFEEERE R pyripyropene A DS EENT

AT & TR & 9 I, FPRIRE R FIA S OBI% % D5 L7 PPPA (1) %Y —
P&y & 28 ACAT2 BINWIHEAIDBIRHE XSO L Z AMEHFICEA, BiEER
bEEE ., RELERZBLITIRE-STWS, HIZ ACAT2 @7 I/ BEEFIZ 4R/
L. 1 L DHEMRATMLOREZINT WS HDOD N ACAT2 DIIEBEIIRFHS Ik
T I 6, ACAT2 DMMAREE® BIC L 7 PPPA FEAOR D EAED &L Z AHEET
Hb, £ITEZLEEEEHBEMZE -REF L L, BETbhTw 2BYPEROKERE
Fh, ZNEBEZTCROMERICBATTZILVELION, LEL, 22 20FE{ RLFE
D EFPRCERRTH IR F v RIEEEFETHIGREOHAOEBLEA2S L. EH
HROEHELHERZHTARAW v 7 FRunNAFF v (ANa—-0L% o2 n®
NWRERBEBIRTH B TINRYF v (A uF ) DEARBEETH LI VSR F
Y (WARNZY) ANLERLEN, BCBEETIE, 77—<2 74 THO2BEL TREZHE
BL2EBALET7 RS F 2 (VE F—AS ANEEBHINTWS (Figure 1), 2
TEE LR AR L ML T, H2 3RA OEEGHEMABEMNE. T4bb12561
HZLDTERV L DOEGEZHE ML ZFRFEEROSHRMASUTL TED TR BHE
BHBEEZ T, LrLedo | BEMLZEEZE LT 35H» 6, 1 5 OMEDHEMRL
BIEEICREEETH 5, ito T, ETHEEKAFEEFROSRICTICA#RICHEDRE W1 O
ERBEBEZEETL I ENEEN, 2B, BEHIEEO /L —-TIcB80wT1 028K
IR Z TV F (Scheme 11), L2 L4356 2 OARREZ., SHOEHMIZIZES RVik
BTHTlebEHREBgEEET L &L,
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1 L NH d o

2 1) ethylene glycol Q O t-BuQH O 1) Me ,NBH{OAC)3
Qﬂj p-TSOH, 96% HCHO J,f]jé AcOH, CHLCN, 95%
-
g 2)ag. HCHO, PhSH o THE  go~s 2)BnCl, NaH, THF, 85%  Bng” 3
Et,N, E1OH, 91% £6% T h 3) 2N HCI, THF, 100% i A
(SH-WMK. PhS HO™ ' BnO”"

0 OTf Pd({OAC), COMe
1) KDA, THF | \‘ PPha, EtsN
then TMSCI, EtsN t-Bu” N t-Buy , Tf.0 MeaCH, CO (gas)
A

—_—

2) BTAF, MS4A, Mel,  BnO™ ™} CH,Cl, reflux BnO” 3 DMF BnO”
THF, 66% (2 steps) S B86% - 72% F
BnO BnG BnQ
1) 80, dioxane 1) Hy, Pd(OH),, MeOH
reflux, 86% COMe 100% COH
2)PCC, MS3A, Celite 2) 1-propanethiol, NaH NaH
CHyCly, 77% DMF then (COCh,
—_—
3} NaBHy, CeCly7H,0  BnO™ ™77 OH 3) Ac,0, pyridine, DMAP AcO™ T OAc benzene
MeOH, 99% F 96% (2 steps) -
BnO AcO
F 1
0, OI N
ol 5 NaBH,,
OH CeClg7H0
oo —
ACO™ YT OhAc TFA, A MeOH
P H 47% (2 steps) 96%
AcO

Pyripyropene A {1}

Scheme 11. First total synthesis of pyripyropene A (1)

PPPA (1) ZERT AICHD, DITIRAT &) LSRR EEZ L (Scheme 12), ¥
bbb, BRICEESINALFE P OREVEROIAT L 28 AhEETEZILEL, ZX
FUIETATEF IDBRLS Y P AT E L, SEEBRNZOTH~NT
AN EB P e Fay-Eu iR (CR) DEELBETARTELLEL, 71
FE F 291330 Do,p-AEAY b i E#r ) L L CBBEORTHESHETZ L
LT, T/ V30 RTRFY P35 EMMoF ¥ =7 AEE AV T 25 AVBRERIG I
TUEERNIC A BEBET 2L HBONZ EEZL, 2 XX P 31 BTHRO R-(—
)-carvone & HHFERELE LT BBERNR Y TAUF ML E R F 2B TARTHE I L E L,
FEegirERTENE, HERERITH S R)-(D-carvone 31 D BBICHYT 2720, £0D
BOABRTOOBBICHET I IEEE S, DBARICERZED 2 2 LT, A RS % Mg
LB E A0SR AREIc 3 L& L AEHGHAZ VLTI IE >,
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OMe
Oy .H

LHMDS,
=2 O, ‘t;L
cl | 2N Stereoaselective
y—dmydroxypyrone

o] 00 omraﬂon
B e

ref. 50,51 1850 I:| 0TBS TBSO” Y 0TBS

TBSO”
29

28
O

Ti(il)-mediated
radical cycfrzaﬂon

Pyripyropene A (1)

OéeH

HO”
30

(A)-(-)-Carvone

Scheme 12. Retorosynthetic analysis of pyripyropene A(1)
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280 Pyripyropene A DEEHMAE

(R)-(-)-Carvone % HFEFRIE LC, BIEBICE D7 F roafit X F 1L L 32 2% 90% T
B0, BURBICL , — k., 3-7ueesurt b Uo7 AR A bickoT 2
MUV 33 L L7, BT mCPBA ZHRAWI{EEIR e 2R ¥ B & b IR 97% TR
FTF 3 @dr=10:1) &EL7, T, 2liDFF /ey rny FeRAWES Y HLERE
RIEEHAAERT, QNOBEEE2HT S 30 2INE 1% TART 5 2 L H¥E:, =
DRIGIE Scheme 13 ISR T L) 7% 6 BEREBIREZREA L CET T3 Llbh, g-F5/F
T VHNBRE LR, VEBEEOKRKEWFY ) 2SO B 7 U7
P RE LTI ANBULAMET T2 Z ik b, AR 30 TERI b D LE
A TW % (Scheme 13), BB I DIE, MDIEZEF TS 10-¢pi 30 bW 20%THGNT, Z
NEFAH Y VERPIC sp BREGEER & 3REE 3 2>EATWEE, EBREBIZBVLTRY
LT chair-chair 2O, BAIKEABELTLEF v, BFLEIRNICKRERF Y/
ey BEUHSETAE 4 A FNEHLED 13- 7 F 2 PAMHEERDER S L 2 LICER
T3 EEELT,

9 0
LDA
_LDAMel BrCH,CH,CN (4 mCPBA
—
“THE, 25°C THE, -78 °C NC o T NC
o 8% 7 §7%

(100% BASM)

(R)-(-)»-Carvone 33

(dr = 10 1)

sz.rlclz

Zn

THF, 1t

61%

041’05 ‘. Ie) 10 - [EMJOTI P — E&J\, ]
10-epi 30
20% 61%

Scheme 13. Synthesis of keto-alcohol 30 via stereoselective radical cyclization

BLED & 5 I2EFIZ, (R)-(-)-carvone DH T 2R {bZEEZFH L T, 4 TR THPRFRTH
5740 30 T LI LPTEL,

Fi\oT 30 2 v, AB R EOFREEREOBEIET L 2, Davis DI IHE P LAY 30
& D chlorodiisopropylsilane # i\ > Tk Fu ¥ E2{REL 34 20U 93% TH7, T
ARBELT SnCLZMA B Z EIT& D 12D 7 b v 2FERWIGRGL, Vv 7+

¥ — ) 35 I 2% AR L7 (Scheme 14),
O o}

o) {-Pr) ,STHC
_EtDMAP m/ sncl, m/
—_—

i | “DMESOC CH,Clp, 0°C
o~ 95% /[\0 = /Lo

: H SIH / SI /
HO™"

30 34

Scheme 14. Synthesis of silylene acetal 35
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Bonzs YLy 7Ry —i 35 I/ L. Prévost BB & 2B-T X ¥ PR RA-
M, ZOERERIMGETLEb DD, BHND 36 LU L raliEEIns 37 LORAY
22T, TORBEVEREA ) Y LATAETIETEZRF UL, Beicy ) Lt
RESI N/ A — N 38 % 2 TRIGE 66% TH7: (Scheme 15),

o}

/j\cg T vone
0 =N 0
NBA, AgOAc . KoCO; O
/L‘?_ - AcOH, t 0 meoH. s0'c  HOT Y
\(SI"O/ . 2 steps 66% HO™
,[ [ } i 38
HO H Fl OAc :
HO™”

Scheme 15. Synthesis of epoxide 38

Davis {C &k DRE I N TRBERN BT VL Y Ty — A%, EnT2 L0
RICYA -V OREIERTED LI R THERATH %, Ll LidofRI b, BikE
HETL Y LY 7Ly —VRBEBCHRESNTLEI LWL ERD, SYULY TR
F—N35 XDEDOTRICEGZ LIZNEE ML, 22T, 30D 1 27 + ¥ D EgEIR
HUIETLH: & LT, Davis B5i235 2 30 [0 2 Evans 870 PR A L. Hivs TR & kD55
HBOB-ZARF LB T o, VA —NMREEEZEATEIE L L,

L&Y 30 & ) Me,NBH(OAc); % Fiv>7: Evans BIL% TS 2 & T A — 1 39 2K 93%
TERL 2, RIZ, Prévost G " EFE S IKEEA ) 7 MBI L -2 R ¥ P4 —)L 38 ~
EEWL B, 2 DO Fu X% TBS A CRET LI LTR-ZRAXTF 40 L L

(Scheme 16),
0

1) NBA, AgDAC $ TBSOT
Me4NBH{OAC)3 ,Gﬁ/ ACOH, i /Gji> _26-utidine /@lft[;
oF “MeCN, AcOH HO (:Hzcl2 0°C TBSO

T 2) K,C0, MeOH
P —-40 C 93% it, 2 steps 87%
HO TB30”

30 39 a8 40

Scheme 16. Improved synthesis of -epoxide 40

B-LA XL F 40 ZINE L { BDT, RiCap-FEMTATE F 29 DEEEZAAL, £
3. MeOCH,PPhyCl % F\>C Wittig K& Tok 25, 7 b v Difiafid’ 4 FRETHD
VHEBEPRE VD, RINTETYE FEREZRINT 2R E ko, 22T, K DR
HEDEV TMSCH,OMe # FV>7= Peterson RIG2 A7 & 2 ARKIGIEMIRIETL, T2
I—50 41 ZEEE, BTBUET A LTl Y FORMB EMAIRSEL, PLFE
F & 23220808k, T4 O Fudo s TRBSECHEREL, 2 TRINE 71%
THNDop- A7 AT F 29 2187 (Scheme 17),
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o OMe
>  TMSCH.OMe | = then TBSCI
- o s-Bulli, +-BuDK a o |m|dazo|e
D — e —h—
: THF, -80°C tort > TBSO CH GHGl, 50°G Crms0 OTBS
TBSO e S TBS07

EE| 2 sleps 71%
Taso” TBSO
40 4

-
42 2

Scheme 17. Synthesis of aldehyde 29 via Peterson olefination

RE. ZOTAVTEe FEIAERETH D, KEOFKR L HIcfhobeaP~ LB TEI L0
HEREI N, ZOLAYMORBEBNZ T - ER, 77 FasE&BbI i vy g~
EEMANT O LAEENSWI EMNTRBRENS, ZITEBRICTATEFR 29 KWL
Pinnick b E T VR V8 43 2A&R L7~ (Scheme 18), LAY DR F— ¥ 2 HE L
TeAER, ZNODPRENK—BL I D56, HROILAWEAVEVEE 43 TH 5 LR
BIEWTENR, ZOXHIXTAFEF 20 B3EGBLEZIE I EBESL LoD
T, BIEBRYTHELIANVEVEE 43 OEEMA 279707 F £ FREHEOFEFE TBS
BEITH» 29 L L, BRERORIGICAHWSE I L L LT,

OsH Ox_OH
NaCIOz, NaH:PO, 2H,O
2-methyl-2-butene
T8s0 : OTES #-BuOH, H,0, 1t TBSO 2 OTBS

61%

29 43
- Scheme 18. Synthesis of calboxylic acid 43
ZDXIRETATER 29 DEBRIZRIIL DT, RiZ CEHOBEET o7, UTRER
#HE % 29 (Scheme 19),

O, OEt

TBSO™ ™ H OTBS

Scheme 19. Synthetic strategy for ester 46 via B-ketoester 44

Thbb, PLFEF 29 KN LEEF LVEROT ) - P E2AAMESE, HOTELK
EFuFRCERBLT A ETR Y P ERAF LM ETE, InE ) — kB, -7 vk
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WED7FAEZEALA L L. IS EELZFHIY S 2 L CIFERN LS FARL
PECCBPREL-T AT 46 2ABEES LEZ 7,

29, WEIKIVEBIF L2, — W BE7 LT R 29 242, EUEE FudoHE
% Dess-Martin BB % Z L TB-7 F ATV 44 % 2 TRIEK 67%TH 7, BT, 4 O
C-7 oMbz ikdr iz, Bl DEHERONA A2 AN ZToRb 0D, WTNDEHFT
U iE 2 BT, HNO 45 28 21 TE d o7 (Scheme 20),

O OFEt : O, OEt
O._H
HO
ElCAc . 0,
LHMDS DMP
—_— —_—
: THF, -78°C CH,Cly, 1l
TBSO” ™ OTES | 2Cla,
AR TBSO” Y2 OTBS 2 steps, 67% TBSO” ™~ QTBS
880" T880” BA
20 a7 TBSC a1

€ memmmme
Table
Entry Conditions Result

1 MgCly, EtgN, AcCl, CHyCls, 0'C tort, 2h no reaction

2 SmCls, EtgN, AcCl, toluene, i, 3h no reaction

3 MeMgBr, AcCl, THE 0°Ctort, 1 h no reaction

4 NaH, AcCI,DMF, 0°C,1h Unassigned compound

5 LHMDS, AcCl, THF, =78°Ctort, 2h  Unassigned compound

8 Mg(OEt)s, AcCl EtO, rt, 1 h no reaction

Scheme 20. Unsuccessiul C-acylation of 44
PLEORREID BT P ZAFAN 4D C-TIMLIZE 3 45 DEHITERTE Rd - T,
COBBE LT BMEADT X 7N AF NEPLS-AERA VR NI ORMICEET 2 A
FNEE DIFFRBENRZ D, KIGHET Lo bDEEZ 5N D, & 2T Knochel
DMEIH T, PAFEF29 i L, THEOMEAR Grignard A3 20 2 KIGX 3 Z LT,
—EIIY 7 P L AT OVEME 48 2R AEEFE L 72, ¥ B LA T AVEHE 48 DAL
R, TARMLICE D CIREBIEHX S DD L& X 72 (Scheme 21),
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oo\é ol oﬁ[\

G, H XMg %0 G, a0
20
--------- -
--------- -
TBSO ¥ |E| OTB3 .

TBSO™ ™ : QTBS

-
TBSO
= a8

i MeOH

Scheme 21. New synthetic strategy for ester 28 via diketoester equivalent 48

Bamoa—2F 5080 L4y Tuieswrvarn) Froxditd 5 Grignard SR3E2
FBL, PAFEF29 ERIESHBIET S L, AU Fu ¥ % Dess-Martin 5
ik DRy sz &‘f“‘/“’f }‘IX T NG 48 #F 2 TRIE 72% T (Scheme 22),

0 O
50 HO \ ‘\
JPngCI
T850 OT8S THF CHzclz,
-30°Cton 5 OTES 2 stens 72% TBSO 5 OTBS

TBSO

T8 850"
29 SO 48

Scheme 22. Synthesis of 48

BT, V7 P RTINS 48 DINAR SR TT > 7 (Table19), 7. NaOMe % H
C' HIFAM U CB s E2EAARLE IS, BRSO T 2HERE L o7 (entry 1), RIZIEHE
PIHRME T, MeOH IEHEF 80 °C LTI L7 L2 3, ATED 49 ZICE 39%TREZHOD
[FREC 70720 TBS EDBIHRE iz 52 HINE 24% TE S N7z (entry 2), & DEELIRHE X MeOH
DIEFIZFOBEIC L > Th o INLEEZ SN L, MeOH DBEZH S L MeOH
DMF=1:4 DREZHWT 80 °C TRIGZAAEZ S, TBSEOFRREIREI ST, 49%
IV 76% T1F7= (entry 3)e SEICHHFEEAEZEE L. MeOH : toluene =1 : 4 DB 80 °C T TG

EIToIEER, K 4% L BIETHED 49 282 Z LISTER (entry 4),

43



Table 19. Methanolysis of 48

OO\L

O, S
—_——
TBSO g I:I OTBS TBSO
TBSO”
48
Entry Ceruditions Result

1 NaH {1.0 eq.), MeOH, 1, 6 h decomposed

2 MeOHR, reflux, 5 h 49 (599%) + 52 (24%)
3 MeOH:DMF =1:4,80°C, 2h 49 (76%)

4 MeOH:toluene = 1:4, 80°C, 8h 49 (94%)

INERSSF PLATI 49 ~EEL T ENTERDT, RICILAE RG2S TFHBLK
GO 2 fT>7, £9 BF: * OEL*® SnClL, D X I & A4 A% FVEREEMT KIG % Hé
b DD, BHROBRERIGIZETE T, 49 @ TBS EWEEINL{LEYIBELSNDEDART
Hole, FITRIC, DBU ZHWAEEEEET TOOFHRERIGERET2EL L
(Table 20), %9 DMF Z¥H & LTH, EBREHFTRIEET LT 5, BRBIEL
53 DR 0% TR ONBZDATH - (entry 1), RICKIGEER 100 °C & L ARG X
Vbl s, HFROBMLAERD 28 3L 2000, BRELINEICEZ 4 o7 (entry 2).
KiZ DMF [ZHARBROECR B2 ZEH L BREFECREE ¥, ZD/REER,
FTED 28 23 53% CHEL b DD, RRIGD 49 & FREEI N 53 BOHER A RIESY &
LTHON (entry 3), M, TN SOFEELIZ. 'THNMR X hEHBL 7, EiZ DMF X h
K D& THF  CICH,CH,Cl Z AW TRIGZ T o708, BUREBIRIELALEC w005
FHRERIG S ETET, »wind REFGERIME 6D o7 (entries 4 and 5), fE>THE
O FNERILEIGOMET LRIRIET® 2 BRBOETIIBRFEOMBICRE (REL., FEK
RICKFREE D entry 3 ORR L DFRECTH 2 Z L WFRBRI N/, LT X YN
WEEL LTMA Iy 2BRUENEZT>7%, £7100°C TCREZ{To7 LI A, entry 3
ERIRIC, RGO 49 LEREEZI N 53 ORAYIEIERL -0, HRWOD 28
ZINE 8% TRIBFNTE, WEZ A EICBEI LEITEL (entry 6). RICPL TV, &
B2 60 "C I T TRIRIGZRA R, BRBIIBEIN o000, BRE28 D
INZ L entry 4 L HARPRET L. BLRIGRKMESEL %2 (entry 7).

BEXDY entry 6 DIRIGEHEVPRETSDH H  IEBIRNN LS TFHERMIZE D CIREBEEL
IRFN 28 IR 68% TEHERT 2 Lkic, BIKETH 2 BLREE% R/NRICMZ 3 Z LT
L=,
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Table 20. Construction of dihydro-y-pyrone 28 by intamolecular cyclization

0O, _.OMe

Yiekd (%)
Entry Sovent  Temp.  Time(h) 28 58 49
1 DMF reflux 15 - 70 -
2 DMF 100 °C 25 trace 77 -
3 Benzene reflux 13 53 21a 162
4 THF reflux 8 1 7a 462
5 CICH,CH,GI  reflux 8 trace - >90
[ Toluene  100°C 8 68 17a 122
7 Toluene 60°C 156 50 - 20

a Estimated by TH NMR.

TAFN 28 FEBER ARHELE, 5T 1 OGRERAL, WRCHEILET
EaBEIZ LT, BEED LHMDS 212 7 — AL L 72812, B nicotinoyl chloride
hydrochloride Z %, BICHEIPTE I & Co- Y u VREER L 215 54 IR 65%TA
B L7, ST, BBEHICTTRBS B2 2 THRRE L 2RIC, 320 Fux B2 75N
L7, BwBICT b % Luche BIGIC & D SZEBRINIGEIL L 3 TRIE 8% T 1 O2h
R L 72 % (Scheme 23),

1) LHMDS
THF 1t LHMDS
_—
2) & 3 65%
cl N
C
1) AcCI, MeQOH, rt
2) AcO, EtzN, DMAP
CHClg, it
3) NaBH 4, CeCly7H,0
MeOH, -78 °C
3 steps 88%
AO Pyripyropene A (1)

Scheme 23. Completion of the total synthesis of pyripyropene A(1)
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B3 DR

WD (R)-(-)-carvone 20 5

ELTARZERL. BV TBR O DERELHET) &
87, £7-. 29 & D Grignard RIGPIUFEIRN G0 TABRMURIGE, 4 ITRZHETCIATIL
28 ZAML T, TATFN 28 D06 1 OERBIIBECHESINLFEEHCTERTE,

. EMMDFF = LAEEE VT 7 ¥ A VBLEOE R SRS
ik D ERPREIE 29 %

SIS TR, BINE 6% T1OLEHER L1 %% (Scheme 24),

1) LDA, Mel
THF, -25°C

0% (
2)LDA, Kb/
BrGHoCH,CN

mCPBA
CHLClp 1l

97%

G

THF, ~78 °C
) 66%
(R)-)-Carvone 00 BRSM)
MeNBHOAS);
0@ TMeCN, AcOH
-40°C, 93% g
30 39
(+ 10-epiisomer 20%)
1) 0, 0
\ 0
50
HPIMgC, THF
_B0Cn
) 20mP,
18507 orss 2R, TBSO
TBsO” 2 steps 72/o TBSO
29
1) LHMOS
THF, 1t
—_—
2) N
Cl s N
)

1} AcGl, MeOH, rt
2) Ac0, EtN, DMAP
CHCla, 1t

3) NaBH,, CeCly7H,0
MeOH, —78°C
3 steps 88%

/go Pyripyropene A {1)

Scheme 24. Total synthesis of pyripyropene A (1)

oy 3

(dr—10 1)

1) NBA, AgOAc

AcOH, rt

2) KzCO5, MeOH

rt, 2 steps 87%

3) TBSOT, 2,6-lutidine
CHZCly, 0°C, B9%

oo\‘[\

48

0

OTBS

46

MeCH
—_—
toluene
reflux

94%

szrcna

THF, it
61%

TBSO

o

JOO:
TB3O™ ™ i

TBSO™

40

L

TBSO”

LHMDS
B5%

49

’iﬁw\’o‘" —
v I
C ~

=N

1) TMSCH,OMe

s-Bulli, ~BuOK
THF, 60°C tort

thern H*

2} TBSOTH,
2,6-lutidine
CH.Cly, 0°C
2 steps 71%

OTBES

DBU

toluene
reflux
6858%
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# 35 Pyripyropene A D A BRiGHREGHEAE DG
B A RMEEEEEE 55 DGR

TR 1 HilcGRR Tz k) ic. SHOAIZERF L Rl L T 1 ofEHERREEE D &
BEHET L E Lz, 22 CEERITT. 10 ABES % HIML L 2 $HZ5EME 55 281
EEWMELTRELE, 20k %1 ORBGHEBRBTFEMAZ, 1 HOHEEEC 2 LIZATEE
ThHD., FFENLEERBEEELL, 2R2IEH T2 2 LT TEHRRE & & 5 FHEE
FETH D (Figure 14), & T 203AAREFMR Y L b, RGBT 1 OLGREMFEIRERT
% ¥ CRE D2 Z EBTFREIN O, WTL T A REERFEERL 55 O SREREROME
AbEDT W, RETRZORERIZOWTE LD, REIWTERL 2 1 OEGRBRE® B
L 72, 55 OSRERORBELiz oW TR 3,

0

- &

(R)-(=)-Carvone

A-ring truncated PPPA analog 55

Pyripyropene (1)

Figure 14. Design of A-ring truncated PPPA analog 55

EHHZDT O HH A BREERRER S5 OGHFHE L2 YR L. Thbb P Fuy-¥n
¥ (DB O, YIMESEICI D BICEIENTWAFERZIGHL T, mafv@gras
A FEPEFTy-Eur 56 Dyl BiT 3 -7 ik, S DTHRILRIGIZ L Y BRTE 3
EEZT, ¥/256DV e Fuy-¥tuy (CE) X, 7VFEF 57 28067 38-7 FZ AT A
EEE CHERTEFALIOTILFED -7 MEEE L IERBIRN RS FHA~T a4 L
MEEEIT)FTCARTERLEEL, PLTFELR 57 i, TRD (R)-(-)-carvone & DA DE
BBEEWZ T I T CTHRTHH L L7z (Scheme 25),

. FiTHRBRNIEY . IHDRERICOR T EEEREFEEAOMED O REF S, 1 ORFE
#5 (Figure 6) ICXNIR L T3, 77 LEBROTDOIEYAIBERC.
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cl ] = O, OFEt

o C-acylation
o 2 \L’/“’ asrgd

stereoselective

F g % intramolecular
C-acylation Michael cyclization
and ) OTBS
a-pyrone formation
56

(R)-(=)-Carvone el

Scheme 25. Retrosynthetic analysis of A-ring truncated PPPA analog 55

A BREEUSEITEER 55 O ARSI T, F3T7ATEFSTOAREIT I L E L, T4
HEMHRD (R)-(-)-carvone (XK L, BRI T A F (L2179 FTa-T A X2 F 58 2L
5% THLNA D, Kz, TRF F581x 2HAMARLRIGIC LD 59 ZINK 78%T
Bl MWTIRFS FOREZEMNED) TV I NFEDEAZ R A (Table 21),

Table 21. Synthesis of aldehyde 60

0 0 o
H,0,, ag. NaOH ) Hyp, Pd(OH), / C : Table 21
S e e "y — 0 —
MeOH, rt, 95% A EtOH, rt, 78% J

(A)-(-)-Carvone 58 59

Entry Conditions Yield
1) LDA, Pho,P(O)CH,OMe, THF, =50 °C, 2 h 5
t 2) NaH, DMF then HCOzH, Hy0, 1t, 1 h e L O H
5 MeOCHPPh3Cl, KHMDS, THF, 0 "C tort, 16 h 81%
then 2N HCI
3 MeQCH,PPh4Cl, +BuOK, THF, 0°C tort, 1 h 87% "OH

then aq. HCO,H
60

#&1Z, Horner-Wittig RIG% ##A 7z, Ph,P(O)CH,OMe % V) FA4{ktk, 59 L RIGEHE 2 H
TR-EFRFLAAT7 4 vAFL P2 4BEOCTATLVARAYEL (B, 26Dy
TATVAREWMEAXKZNLF P LATUET 2 FETHEFE VT ANEEE ¥
IRVEHIZ X BINARSRIZE D P AT F 60 % 2 TRITE 49%TE% ¥entry 1), L2 LEME
FIEVEH R L, PREEQOINETH>-Hr 6, Wittig EEZH VL 60 DENEHET 2
HeE L7, ThbEMIKD MeOCH,PPhsCl &, EH L L CKHMDS ZHWAHETE = L —
FNDERET>T, BoNAE LT —F )% 2NHCI TUETAHICL D, 81%& EILE
TT7NATEF 60033547z (entry 2). KRIZ, entry 2 & [RIC MeOCH,PPh;Cl 2 F V>, $EHE
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# +-BuOK ICEZTEY I —F N E L, FBKEETLETAIEHETTIALTEFR 60 %
87% T1E72 Pentry 3)s 2D L HIT X ’)ﬁ‘{ﬁ?’: Wittig IR Z W TINRZHE T LI LB TE,
7T e F 60 DEREERELT 2ENTE,

FoT 7O Fud v BOEREY B, e SBEEE2To%, BohiTL
FTeF 60 icxf L, IBX Bt &#e < Pinnick BBLZITWANLRYB 62 L L, T 7Y LT
AFTNNEERTH I LT, 63 % 3 LRINE 2% THA, RiZ, PUNLIAFIL 63K L
T Luche BIGETo7 & 2 5, WRBIIGELKIGHEIT L., Hip-t Fusxv B2 HT
564F%B—DTFTATVLAT—LLTEIENTER, Z OB RER, & D ITERED
Dol 6 FY FREEL TRIGET LB CERTS LEL NS, HiT, £
e Foxvis TRS ETRETEHEICLD 65 ZIUF 96% THM L 7 (Scheme 26),

NaHPO4 2H20
2-methyl-2-butene

. DMSO rt t-BUQHM,0
C‘ 'O 0°Ctort
AllylBr
KsCOy
DMF, rt
3sleps, 72 %
Oy -OAliyl TBSOT QAllyl NaBH, QOAllyl
26 lutidine CeCIS 7H,0
CH ,Cly, rt MeOH rt, 92%
0TBS 96%

65

Scheme 26. Synthesis of allyl ester 65

HOT CROBELZHEL. B7 FPZATFN 67 2B HTALUTD k5 &R EE IE

L7z (Scheme 27), PPPA (1) OEARINIETIIMIET B8-7 P T AT A D C-7 ¥ AALHEST

Loz b DD, 6713 1 O2EHIFED FRER-7 F T A7V 44 & IMREIG R IED 7

C\_ FEEINI WD, C-7 ML BRI o T RRMSETT 20 Tld R wh
- £z,

66 67 68 56

Scheme 27. Synthetic strateqy for dihydro-y-pyrone 56 via p-ketoester

FIBR-T PIZATN 6T DABRETHIILHZD, PLFEFR 66 DEFOBMETIEEL

Voo MENSTUNLIZIATI 65 B T7NI—b 69 ~NEEHWEH, BETZ2HTTZLTEF 66
DERERAT, LPL7A2 =L 69 BIEFIIALETH Y, MENEMETCH2ELL D

BB TOSRIEME L, 22T, FUNLIZAT L 6520 LT DIBAL L% Flvs 7z — B
TDTPLFE ¥ 66 DERERALIN, PLFEF 66 LT L2— 69 BEL BERE &
D.ZFDEBLEERAEToHLDDTALFTEF 66 2 H—DLEPL LTBAHRIITER
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Pot, ZZTLEBEOBEMIEI bOD, PYLVZATIVESETIA VI T FT0NL
B\ 7% DIBALETLR T I FIC L . BIET7Z VT F 66~ & { HIT X 72 *)(Scheme

28),

DIBAL {1 eq.} X

‘ CHAClo I
Oy _OAllyl OH Oy _H
DIBAL (2 eq.) Oxidation
X,_ __________________ -
CTBS ChHaCly Yé[oﬂas YEVB:DTBS
65 69 66

Me(MeOYNH-HCE @] ll\l., - -
LHMDS _ 0 DIBAL
"~ THF,-10°C - toluens, -78°C
96% Y&)TBS 95% O
70

Scheme 28. Synthesis of aldehyde 66
BoONTPALTEF 66 KN L T HEELFVHREDL, F— DAy 7Y 7 2ITHIH
WWEDB-eFax 5N B onl, TR 2t Fax o IBX BLz17ve,
B-% P RTIL 67 & 2 TAUNE 83% TARL 20 BWLTR-7 FZRAFN 67 KHLTT & F
NraY) FERGE 7Y bET0uE 7y P AT 68 ~NEEHL 78, DBU TUHET 3
HTOTHREIWETL, PeFu4-Y¥orse 2 G5O 31 DO TATLAREHELT
B2 2 LPTE (Scheme 29),

Os._OFEt [oNg¥al=i
Os_H HO 0
EtOAc
LHMDS 1BX
—_— —_—
THF, —78°C DMSO, rt
OTBS oTBS siops B3% OTBS
66 71 67 O
AcCl, MgClo
pyridine
CHuClo, 1

[o P e] = 0w OEt
o]
oBU L’ o O-H
-
OTBS toluene, reflux V—/
0,
2 steps B3% OTBS
56
68

(dr = 3:1 from "H-NMR}) L. .

Scheme 29. Synthesis of dihydro-y-pyrone 56
PEFoy-Ery 56 DARETET LEDOT, 5T D BOBEOLERS 2{To 7

(Table22), ¥ 7. SUBDLDA & 56 Z 2 GG E¥ T/, 99— b &L, maF v
o) FEEHAIE, one-pot TC-7 ¥ WAL L 2 FHRILEIDE BAadz, ZORE. 3-EY
Pla-ERVPBEIN T2 L C-7 UMD HINET L 72 73 PRB oz b K 56
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B EIRINBFERE 257 (entry 1), RICHEE LT LHMDS % 5 4B WT 56 & 2
RIS EE L/, 72— & L, A= aF rBr7 oY) FEERI YR, entry1 &
FfRIC 72 & 73 DMRIETR G, 56 % 2%EINT 3R E B o7 (entry 2), % T, 56
DL —NALBA+oTH 5 LEZ SEIZSYEO LHMDS & 56 2 ERICT 4 RERIG X
WCL/) I—bPELAE, —a2F VB0 FPEERTRIGEEZHE L, ZOHE 56
RESICHERL, WE29% T 72 03E 64, FRRIC 73 b 2% 6 (entry 3). KiZ, &5
I LHMDS % 7 ¥ERA W THRIKERICTHIGZRAT- LA, B3 NE LB ONTHD
D, FTEDOE ) P N0-E0 ¥ 129 66%THRLN, ICEZWET A LHTE (entry 4),

Table 22. Synthesis of pyridyl-a-pyrone 72

Oy, OEL

Condition 1 Condition 2

_—

{dr = 3:1 from TH-NMR)

Entry  Condition 1 Condition 2 Yieldat

; LDA(Geq) Nicotinoyl chioride hydrochloride 39 oot
—-78°C,2h —7B°Cto0°C,6h 73 10%

, LHMDS (5eq) Nicolinoyl chioride hydrochloride 39 apis
~78°C, 2h -78°Cto0°C,6h 73: 8%

a3 LHMDS (5 eq.) Nicotinoyl chicride hydrochlcride 72 29%
—78°Ctort, 4h - =78°Ctort, 4h 73: 32%

4 LHMDS (7 eq.) Nicotinoyl chloride hydrochlonde 72 66%
—78°Ctort,4h -78°Cton, 4h 73: 1%

a) Compounds 56, 72 and 73 were yielded as a diastereo mixture {dr = 3:1 from 'H-NMR).

HEABHRTH2 BCOBRPBEINLE N E2AE T ENTELLD, ROTERELH
2T A BIEREEIEEEAR ss oA BT HE L, 9. 72 © TBS EE WML T OB
C’ fREL 73 L L7cE, EUAEFuXvER2 72 FMET 2E T, SECHETH > C5 A2
4 DY TP AFVARAYO TG TR L b FFEDOR L% ET 5 (5R)-74 215 5 HHsH
H 7z (Scheme 30),

7
[oF e N
oA
o)
OH
. 73 (5R)-74 (55)-74
(dr =31 from 'H-NMR) (2 steps 53%) (2 steps 14%)

Secheme 30. Synthesis of 74

BRRIC, o (5R)-74 £ h HWO A RIGEBIFEEMAR S5 AL H (D, 13t Fux
Y EDIRBIRW BT R A 7 (Table 23), BXRICHE S 417 PPPA (1) OD&2EH, DT,
Luche EBITIC & D VFRERGETHER I N TV, 2T BR-74 1IN L THEBEIC,
~78 °C T Luche BILEZFAT L 2 A, BIRERHIZ, HHNOMMMEE L EED, 13 423 S
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HETH 2 13-epi S5 VE—DY T AT LAS—E LTHELN (entry 1). KIZF U Luche 3
LT RIRER 0 °CIKEBATRIGEIT>7b DD, FRRIC 13-¢pi 55 DAEE IR
Eleo7z (entry 2)0 —77. BR-T4IIN L TKRFMFITIEF VYT LDAZREHNTI8°CT
BILEfTo &2 A FTEDMABETH 2 13 B REBED A REMAGEEME 55 2 H—0
VF7AFVA—E LTRZ2ENBHES (entry 3)s KEFIEF PV T LDAEH S
HTd, RIGRELZ 0 CREHLTHALZLDD, AR S5 DABFLNBERER-
(entry 4)o T, BR)-74 W L TR IGREICEFES T, KRR IEF P70 2H»
7o I E Luche IBICICE W TSR DSt 2R T 2 L W) BRIFEVWERERB NS &
Ebic, ABRBMERIGEEM 55 O &R L T,

Table 23. Completion of the total synthesis of A-ring truncated PPPA analog 55

13-epi 55

Entry Conditions yield

1 NaBH,(1.2eq), CeCly» 7H,0 (1.2 eq.), MeOH, —78°C, 15 min  13-epi 55: 78%
2 NaBH, {1.2 eq.), CeCly » 7H,0 (1.2 eq.), MeOH, 0 °C, 15 min 13-epi 55: 74%
3 NaBH, (1.2 eq.), MeOH, —78°C, 15 min 55: 83%

4 NaBH, {1.2 eq.), MeOH, 0 "G, 15 min ) 55: 03%

B oiic A BRIEIRRIEEM 55 & 13-¢pi 55 DILA{LAEIE 'TH-NMR 3 NS nuclear Overhauser
effect (nOe) #ZNETNHET 2HIC L HIREL 72 (Figare 15), A REEEIZEEE 55 O nOe
ZHE L FFER, 762, 13EOKRFFEFL SMOKFERT LOBTENFNEEIGE A, 6
DX FNHE BUOKERT OB THEARE Wb o7, £/ 360 JfEIL 4.2 Hz
THEHEDPS, SMOKRKRT L OBEFRIE cis B TH 2ENRRBE sz, BlEXD, ABEE
WERIEEER S5 DFET 5 4 DO T 3 AAXKEBPLEZNEN 58, 65, 7S, 13R LREL
Foo [AIRRIT 13-epi 55 D nOe ZHITE L 7FER, 6 MDA FNEL 4 DT H S P NADKER
T LD, 6 MDA FNEE 13MOKREEFLOM, 7HOKREBRETL 5 MOKEREFDRH
TENEFNMEEPER SN, 72 13MOKFERETO JHEDI 100 HzTHEIEL S, SHOK
FREF L rans BETH 2HD D> 7o, 162 T\ 13-¢pi 55 DIEFLE % Z N Z 4 58, 65,
78, 108 E@E L7,
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55 13-epi 55

Figure 15. Structure determination of 55 and 13-epi-55

ZD&H e, AKFRETERF PV T LEHAWEEICE Luche BIGICE I 2 RSB
RIAEICOWMEZI N T3 (Table 24)¥" ¥, Krief 5OWMEIC LB E, EHA 7 U v 2 PF
YISIZH L TKFELRTEF PV LDBERAWIBITTIE 76 £ 77 288020 DEIATHES
Nizs, FEEICNT 2 Luche IBILTIX 76 £ 77 25 22:78 THRONTE D, LB IRED W
EPRRONTWS, ZOHRIZOWT, Krief 5L FOXHIHEL T3, Thbb, K
FUFATVEF PV T LAZHCIEILTIEE FY FH5, X D ZEEED DR T5 D exo EH 6
MMT 2RI 76 WEEBIE L TELLZEEZEZSD (entry 1), LAL. Luche EIn%E W
REHTIZRY D LEBEN IS OAN R VBEARMN L HCEBERLO288 L )T
HEEDAD L exo HITEL 25, SHIOEE exo HOUEBEENRRELSRD, ZOREE
RlzBW»TiE e B FAMPZAERBEED/NZ W endo D HHETTL, 77 BEERBE LTHE
GNbDEEZLNTWVS Y (entry 2), E7-MDOHIE LT Carey 5 DIMEITL B L. LA
Y78 1o T B KREMAVEFT PV T LDAREZHWIEILTIEZ 79 & 80 2520:80 DHEETHS
., 1D RIECED 80 3FELEE L THE SN (entry 3), —7F. Luche IBILTIZ 79 & 80
D955 THRLNTED, 1 B SIEED 52 3T 4EEBE LTHoR, 265 HIHERRE
DB R SN T 0B Y (entry4), ZDOHFEHD, FROHEEHEBIC LD 20 &) LiEESE
SENTDTRAEVhEH#EINS,

ZITHREHIIBVTH, SR-74 ICNT2KFMATHEST PV 7 LZHWIEITTIE, 6
MDA FNEICEBVEEEDD, L VEEEOV LR Vali& D EFY FRKET S
® 55 23fF 54, Luche MILEATIZ, X D IIEEEDD R Vol TR ) 7 LA&BEEH LR
SNVELENM 26T ETINZEREENHEL, OB FY FApHEPSKWET 3
FolZ 13-epi 55 G 5N D Tld e b EZ T,
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Table 24. Stereoselectivity in reductions of 75 and 78

exo O 0 o O
0 endo OH
75 76 77
Entry Conditions Yield 76177
1 NaBH., MeOH, 20 °C 89% 80/20

2 NaBH,4, CeClg - 7Hz0, MeOH, 20°C 85% 22178

O GHLS0.Ph QH CH,S0,Ph OH GH,S0,Ph
181 1A
—_— *
L LA LA
78 79 80
Entry Conditions 79/80
3 NaBH,4, MeOH 20 /80
4 NaBH,, CeCly - 7H30, MeOH a5/5

BT, GR-T4 DS MOIES—TH3, (58)-74 I LT, FAREICASRZELTYEF
Y hzHeBELE Luche BILZTH) T, UERERMEOEZEZEETHHL L7 (Table
25), F9. (B)-74 1ML T Luche BIGZ T2/ 25 (13R)-81 ZH—DP T AT LA v—
ELTHEBHESHER (entry 1), T, (88)-74 i L TREMFTEF PV L EHANT
BITERALE 25 FERZ2ICHEL b 00 BHLEAMEEIREL Lo (entry
2)e Z#id. (5R)-74 12X LT Luche B2 T o R L HM, & D iFEEZEOS R VLRHE? S
VT LAGEEIEN - KETIHETREHEZEE, £ FVU Fhlaid o BN KET 3 5IC
(13R)-81 MfGonfeE2L o5, £/, KFEURVEF PV TLTELET>RER. &
FUFOBEBERIARBEDLZVBHEHP STHbNTWwE DD, L U% (135)-81 HEILEM
T dL I (13R)-81 2D b OWMEBILFNCAELETH Y, HEOFHEIEI>TLED
72DOTIR B EFEL,

. AR L7 A BSREEIEEREMR 55 7 & NS R BIER O TG I AZE 5 filic TBRR
b,

Table 25. Reduction of (58)-74

(55)-74 {135)-81 (13R}-81
Entry Conditions Yield
1 NaBH,, CeCls « 7H;0, MeOH, 0 °C, 15 min (13R)-81: 88%
2 NaBH,, MeOH, 0°C, 15 min complex mixture
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H2H A RMIERIEEER 55 O ERERME R

HIff % CTikR7z &k 912, PPPA (1) DEEMIIFEL & TNC A IRIEIEEIEEER 55 O &M%
ZAITLCHED, WINOBLEZ5HBKICTERTZ I LNTEL, 220, HHEIMET
L7z A BRI RISEE L 55 DA & PPPA (1) D&% il 5 &, Tiiffep-FHiE
M7 LT FOERELZS DI CERBEERICKRELECYND 5, I HE K- T7 L
TEFOEREOHERZBARSE, op-TREM7ALTEE 66 256N 29 VT Nd
(R)-(—)-carvone b L < IZ 39 ox/ VM Z 22D L LTAEBLTED, BiFZ
(R)-(-)-carvone %> 5 —Ea-T R ¥ L F 59 N LB 7248, THAF L FOBZEIC LD EL 2a-
EFe X EOVERKEICESRETRZMEL Lo, & 10 TET 66 ~EH T3
(Scheme 31eq. 1), — /., BEDap-AHFT LT F 29, WET BT/ > 3905 EER-
IRFYFZ2METHILET, Z0Bap-THATLTE FEMERIENICART S LD
TE7D, 55 TR ETBREDIE 25T % (Scheme 31 eq. 2),

Total synthesis of A-ring truncated PPPA analog 55

.....................................................................................

o] O 0. H '
E A-ring t ted
e 0 F_mg P— -ring truncate
2 steps 3 8 steps : F'PPASasnalog
OTBS (55) (eq. 1)
59 66 :
(R)-(-)-Carvone 10 steps from !

____________________________________________________________________________________

,@ﬁ/ ,@@ iﬂ%ﬁ o R
T H asteps TBSO 2stepsTBSO OTBS '

o7 TBSO/ TBSO”

39 40
5 steps from enone 39

Scheme 31. Comparison of synthetic routes of 55 and PPPA (1)

RIT C BT OBEIEDE IOV TIER 2, A BREKIFEEE 55 0GR OHE. ik
TAHTNLTE LR 66637 FTAT I 67T NEEWE, -7 bE R o FHBRILRIGI
TCRVEEINZS6ZSMDINDYTATLARAYE L TARL Tv:% (Scheme 32 eq.
1)e —77 PPPA (1) DEERICTEB W TIE, 56 DEREMED 7 70 —F TP LT F 2996
B-7 P ZATN 44 ZREH L T 46 2R L) LA b DD, UFEEEOFEICL>TR-7
IATN 445D C-TF MALBETL kb o7, 2ITTALTEF2906, HIET 5
7 b T AT OVERN 51 N & IR AR R T T F T AT AN LB ORI AGE
R 5 THABRLZ TV, 28 A LTV (Scheme 32 eq. 2).
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Total synthesis of A-ting fruncated PPPA analog 55

O OEL Oy O : Oy OE!

1) ACOEt o

LHMDS AcCl —

__THR—78°C _MgClz, pyridine OH DBU —w~  Adting fruncated
2) IBX, DMSO, it CH2CI3 rt toluene, reflux > PPP?s?jr)'lalog

2 steps 63% ot 2 SlepsB3%

p OTBS OTES
68 56 ea.7)
=31

Total synthesis of PPPA (1)

1) ACOEt
LHMDS
THF, —78°C
N,
2) DMP
CHClp it TBSO

Oy, -H 2steps67%  TBSO”
TBRO" ™ H OTBS
/'
TBSO o 0 O, _OM
29 1) Ir r-PngCI e
\.
50 -30 Ctori 1)loluene MeOH
== PPPA{1)
2) DMP, CH,Cl,, ¢t 2) DBU toluene
2 steps 72% i OTBS 100 C 68% :

TBSO OTBS

880" 850" 2
Scheme 32. Comparison of the syntheses of PPPA (1) and A-ring truncated PPPA analog 55

ZOEIICCREBERET 28 eq. 1 DL BMIETB-7 PZATAD C-FFIALERFE
BT 5 &RETIE, 5HEEL DO A RGEBAFFEEOSRICE T, Vv 2 BB o SUGERT
KBIFAFEEDORPMIEID, 1 OLEROBE L EROMENREL 2 stk H 3 £ T
SNha,

% 2T ARMWBZEEA S5 OGRBEROWEELH 27D, o - FHMT7 LT FEXLUC
B OBEICBEL T 1 026 HER L BEL . B-2AF 2 F 82 &7 b 2 A7 VE i
83 ZRH LT, 55~ EE RN FHA SRR Z ML C 2L, FiH A REIEEEREK
BARAOWNHAEZRA LI SZ 2 TEB LFE L (Scheme 33),

0 o) Oy H
Rk ) C Bt (eq. 1)
OTBS

(R)-(-)-Carvone 82 65
0.0
\‘\ o) o\l\ Ox_.OMe
XMg Oy A% O o A
................... - R R
Ea S A - o T - 55 (eq. 2)
(0
OTBS OTBS
66 83 84

Scheme 33. New synthetic plan for aldehyde 66 and ester 84
FFTRUDHIZ, PEBB-AHEM7ZLFER 66 OAREORREHAAKRBZZ L ELE
(Scheme 33 eq.1), (R)-(—)-Carvone iZXF LEBLA® (V) 2 Vv 7 BEEIRE 2 BAlR GO0
T8 E L ARBMOFER-LRF S F 82 0T AT (Table26), 7 85 1T L.
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1 DEEROBRICEAINLETH B Prévost I PERARLEZ A, TREFPLY—F
86a 5N 5bDD, HEELBIZIVEENORLTLEY, BROR-Z XX F 82
ZBAEIEIZTERD O (entries 1 and 2), I THE L LT, 85ICWL N-ToEeX Y
Y4 FLBERER VT e FY v 86b ~ LA L 724 DBU 2/f& €L C
2, FREGIZTIGET L, BRNOB-Z R ¥ F 82 % 3 TRINE 5% THS Z L8 TE
7z (entry 3),

Table 26. p-Epoxidation of enone 85

0 0 o e
P10, Hp 1 B 2 -
—_— —— —_—
i OR'4
85 82

ey
Entry  Reagents Solvent Temp. Result
Bty Bieon g decormp.
2 Prendk 2 reuoH d decorrp.
3 12 3 ggﬁ 1NHCIO,4 12)) ga(zgi;xane 12 )) g o0 3 steps 55%

BFonfzp-2 R ¥ F 82 It L MeOCH,PPh;Cl % F 7z Wittig RIGZfTwE =L —F
NAELEE XERMBRIC X ZINKDBERET 87 2K 95% TH, B TELL 2 /e ¥
uxi e TBSETHREBL, 7VTE F 66 ZINE 6% THRTEILNTER, DTN
FE F 66 TR TEHRINAETATE FEBERT— ¥ P5uLIZ—F L, (R)-()-carvone & D
5 TARINEE 38% & TR, QUKL bICKIBICEET 3 - LA CE T (Scheme 34),

0 Oy H Oy, .H
. MeOCH PPhyCI TBSCI, imidazole
- +-BuOK DMAP
(®]
THF DMF
then aq. HCOOH OH 50 °C, 76% OTBS
i, 95% :
82 87 6

6
5 steps 38%
from {R)-(—}-carvone

Scheme 34, Improved synthesis of aldehyde 66

AT, PP ATFAEMES ZREHL AP Fuy-Yur 4 0aHET 2L EL
7z (Scheme 33 eq.2), T — F 50 2> 5 MG§ % Grignard AFEZ B L 77T F 66 & KIG
I, ZOBREC 2B FuFEDDMPEBLIc k) &7 P = X 7L %iif4 83 % 2 T
I 68% THE7z. /3 57z 83 DIEMT#EZ T\, % ¢ DBU LRI & b 3 FRER(LET,
HD 84 % 2 TR 80% CTH 3 Z L5 TE /- (Scheme 35), %8, YEFRy-Fry 84
6 A BREEEIEEER 55 ~OEHIL, WEIC T INAAEL2EB T3 2 L CARTH
BILlH6, KDEIENL S OB ERTH I LICEYILE,
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0 g o\|\

0
o H 50 0 o\}\ Os_OMe
PrivigCl fe) O Is)
—30°C, THF = 1) MeOH, toluene =
_— —_—— O
2) DMP 2)DBU
OTBS )CH L, 0°C toluene, 100 °C
3 sfepg' 68% OTBS 2 steps, 80% OTBS
66 83 84

Scheme 35. Conversion of 66 to dihydro-y-pyrone 84

PlED & 5 I Bifiiic TR 3 /e A BRI RIFEEM 55 O SRR ICE W T 1 DEERZE
BEREL Cap-REM7AFE F66 o CROBBLEZWET B I LIk, TEM
DM & NICHRIED A L (BEi Tl A0S 14 T8, BINE 5% FHHORE
BE 9 TR, MU 22%) (CARE L 7= (Scheme 36), ¥ 745 RIEGEAL L 72 55 O SRR, 1

DEGFBBIEBLTAREBET I IHOAZEORBLASTHH, FIREICTBRL
1 DEOFRRER I HTRMEEIET PPPA FFEADGIRIC & > TRAEDE LD TH 0%
RTSEDTHB,

Z TTCRICAGIRERE v, B2 A RGBEZFEROGH2TI L E LT,

1} NBS, E 1) MeOQCHPPh,Cl,
F'lOg, Ha 1N HCIO4 aq. ?BUOK 95%
2) DBU 2) TBSCI, 76%
3 steps 55% QTBS

(R}-(-)-Carvone

10 sleps 37%

1) 50, i-PtMgCt
R e T PO 2) DMP
: — = Previous work {(chapter 1) )“2_ steps 55% 1) Ethyl acetate
—)— This work (chapter 2) E a E 2) :‘é-IXMDS
0 E 2 steps 63%
1) MeOH | :
2)DBU o !
2 s1eps 47% i
N A I T A S 50
O.. OEt
o}
0 = 0,
OH )I\Cl
DBU MgCl,, pyridine
2 steps, 83%
OTBS OTBS
A-ing truncated - ‘A=
PPPA analog 55 S6:R=El,84: R=Me 68 67

Scheme 36. Summary of the impraved synthesis of A-ring truncated PPPA analog 55
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BWIf A Iﬁfﬁlﬂ%ﬂ%ﬁﬁ: 88 DEHL

BiE T 1 O2SaRER2BEL - A RIGEETEEME 55 OV L GREERIHEZ I
el MO TROMICHER L, 42 FLVETH S 55 OEHROBRICIE, CRESEK
BWTSMHOY7ATVARBEOPEB LN, 55 DBRIPEEETIC OB o7 b DD, 4 iy
FLEFMEINT 3 1 DEEROBIEZD XS LEREE s kD 2% (Scheme 32),
2070, SRR EBRIICEET 27200t 4R E 6 HEHD T ¥4 7LD R F VL
Wk BABEENEECH S EHERIL . B A RMESEIEEEA L U C 88a B RETL /2,

DITIC 2 D& KEHHE 2 B~ %, FiH A BEEIEAIEEEAR 88a (FAGHIIC TE S N BB % B
MRl AR TAILELE, ThbbL88alk8 s aF B/ Ry )y
FLTRBZIEEL.ETATEFN 2597 P2 AT LEiF 90 2R TERTE L
El7, 7HTFEF 91 & (R)-(-)-carvone & DIlA DEREERERETAERTHILELE
(Scheme 37)

004\

O, 0

OTBS

a0

: 0 Ie) OnH
7 [ Q —
OTBS
92 a1

(R)-(-)}-Carvone

Scheme 37. Retrosynthesis of A-ring truncated PPPA analog 88a

¥ 3 (R)-(-)-carvone K D EMUKEMRIGTE SN 85 IR L, 8HE "V fEv 4 fric BERE
I X FNEESEATEZETI3E L, VT3 L, - F T FORELHALS
ZrkL7, RUIEiCE, =/ 851XX L PPPA (1) &AM CTHA L 7 Prévost RJG% B
TEHR-TARF S FORELRALD, il 7uET 25— OIBRSBOBE{LEYMRT#E
L7zt BlikE Lt FUY Y280 LAR-2 R ¥ FOREREZ H vz (Table 26),
FoTHEREE B WL CHRAKDERVE I 2B Z2REL DD, T U DI Prévost
IR L iEEsEezlAazt 2 A, 7ue7d—trogEdbRoNT, R F T F
2% (R)-(—)—carvone 05 IEHBZ% 62% T2 T L DT E 7 (Scheme 38),

PtOz 1) LDA, Mel a 1) NBA, AgOAc
THF, 0°C AcOH rt
2} LDA, Mel ‘ 2) KoCO4q
THF, 0°C MeOH, rt
5 steps 62%
(A)-(-)-Carvone %3

Scheme 38. Synthesis of f-epoxide 92
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FWTIRFSF 92 K0P F A7 VEE 90 DE&REHA, FTZREFSF 02
{ZX L MeOCH,PPh;Cl1 2 Al v> T Wittig BB 2 38472 b 0 O, FUG IS T EE2FINT 5
FREGRo, TNBAMRCAFVEZEALLZZ LICL 3 ERBEEORMIZL2 DL
EZZ o603, £ T TMSCH,0Me % FV 7z Peterson G Z T2 7 & 2 A HBIC KISHETL
TAFEF el EUL 2k FuXo &% TBSHCREL 91 L LA, AB, W7LT
EFYMELY 91 BARETHD ., WHEIOEE L HICBIERYIME I, PPPA (1) @
EERTOHRD S 7L T FRERBLI NN R VBBERLTVS LELSNLLD
(Scheme 18), Wi b HEH OB, BRICKROKIGICHAWS Z & L, FvT, 50 555
J5§ % Grignard MEZFHBL 7L F e F ol ERBERBZET95 L, £ 2HE R
¥H%E DMPEEET 2 Z L€ O AT VEME 90 % 4 THINE 44% T 7 (Scheme

39),
Os H
a . TMSCHOMe TBSCI,OMAP
sBull, +-BuQK Imldazole
_—_—
THF o

-78°C100°C OH  60°C OTES

92 94 \[\ 91

2 PngCI —30 °C

o o
\ \.
CHZCIZ 0°C
[}
oTBs SIePS 4% OTBS

Scheme 39. Synthesis of diketoester equivalent 90

KNP 7 b L A7 VEER 90 OIS FICKE STERERW 2 9 FNBLRIDIC X 3 C
BOBELT- 7, (LAY 90 % MeOH : toluene = 1 : 4 JEIEH 90 °C & T i CIEE RS
228T96 & L7, RiC96xf LIEE L LT DBU %A\ T toluene JR4E 100 °C TG
Tofeb ZA MBICRIGIZEST L HfREED 89 0B—D Y7 RF LA 2—L LTHEoNT,
B o 89 DILHFLEIE Scheme 40 (X85 & 9 4 NOESY fABEI E iz kD, 2hFh
SR, 65, 7S LRETE, BNOVHFREL2E LT3 I L 2R L,

O OMe 0. OMe
\
4
MeOH toluene tcluene 100 °C
2 steps 69%
OTBS OTBS OTBS

Scheme 40. Synthesis and structure determination of dihydro-v-pyrone 89

e Fu.y-Urv 89 2EKT 3 I EATELLD FiH A BfHEEIZEERE 882 DORE
Ao, EPEEDO LHMDS ZFAWT 89 #x/ —WLE B, —aFrBru) FEEE
MATHEET B Z LT C-7 P b AR FRRERISISET L. BCD R2H 2 97
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ZINH 4% THBR U T, T 97 O TBS HE MM L DPIREL Tos L L7k, &1
e FuxyEO7RFNET V99 & Uiz, BB Luche BILETI LItk b, HARD
VAR BEEE TS 1346t Fu X E2RECE FH A BREKEFEEM 88 7 3 148 73%.
BINE 6% (15 TR TE B Z LIcHTIL 72 (Scheme 41), M, 88a @ 13 M DIMKELEIX
'HNMR ZHIET A LI EDIELR, Thbb 1370 D J{HIZ4.0 HzTHBZ
ED S SMDKBERFEDERIL cis BETH B LWEL 7,

| SN
—d
fe) CMe Cl =N |N
. T
o 5 HC
= LHMDS
O —re
THF
—78°C 10 0°C
OTBS 44%

a9

NaBH,4
CeClg7Hp0
-
MeOH : THF
(10: 1}
—78°Cto0°C
3 steps 73%

Scheme 41. Completion of the total synthesis of new A-ring truncated PPPA analog 88a
Fh, 1D TMERFuIF PRI p-o 7/ RV ANVEZEAT S L ACAT2 BEIENFH L
(LT 222 1 BTz, 22 THSREIER L 723 A REEIIEEEML 88 O 7 47
W p-i T RS ANVERFEAL, ACAT2 BHEEMEZ 6 CIcEBRER LAk, SLEF
Ricb&® 97 © TBS 2 BRMEAEMFICL D RGREL 98 L LR, AUk FaF i p-
PR ANEEEAL 100 & L, Luche BILEITH T & CTHHEZEEE 88b % 3 TR
B 44% TEH L7z (Scheme 42),
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[ gLe]
AcCl o} S I
—_—
MeQOH, nt O
OH
98
pCNBzOH
EDCI, DMAP
CHyCly, t
NaBH,
CeClg7H,0
e
MeOH : THF
(10:1)
-78°C100°C
3 steps 44%

Scheme 42. Synthesis of new A-ring truncated PPPA analog 88b
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HAE A BRERUEERS 101 OFHK

FIAE DA L% BEICHTH A RIEEEEEEAE 88 ORI#EA Y 7o eI 2 00T
b OEBEALCHH A REREELE 101a 0OARZRICRAB I E LR, ¥2D
D72 FFCEZ1D L, 1-T P FERHYL, ZOEMECHBESFE NS, ARME
PERUEHEAR 101 1220V T T O R E TR L 7o DB CROBE, 102 257
BETIRIINAREEZAVEIEEL, 102 i 103 & b ZABIRWIE-2 X 3> F#
BATEDEEZI L, L/ V13314056V AF L VOB THETZZLEL,
T UNTI 22— 104 ZBEHID 6,6-dimethylcarvone *PD 7V A O BTHEREZERIZ X D AT
% Z t&#EZT (Scheme 43),

Pyripyropene (1)

0

— ) (0]
TBSO TBSO

B,6-Dimethylcarvone
102

Scheme 43. Retrosynthesis of A-ring truncated PPPA analog 101a
P A IRBIREIFSEM 101a OD&FKICAIT T, F 9 6,6-dimethylcarvone oL, REEE
B tert-7FNES VATV ERGETIAMMIO Y v PRTS 2 ETTIAIRTA R
105 %I 92% TR 7z, Hitv > CHEB LM EZ AV MRS Ick D, 2% EENETT YL
Tha—N 104 2135 2 LA TE N, %72 6,6-dimethylcarvone & D4 & FlgiZ 7 ) virz 2~
oAb, BERY F 7 L2 BT T UNAME TR b X o EALEHL 106 % 2 TREIGE 77%
TEH L7 (Scheme 44),

o]
+-BuOClI
smcagel CUzo pTsCH
hexane DMSO HeO
-30Ctort 1, 92%
92% HO

6,6-Dimethylcarvone 104

1} +BuQCl o]

silicagel

nexane

=30°Ctort
2) LiOAc

DMF, 100 °C AcO
2 steps 77% 106

Scheme 44. Synthesis of allyl alcohel 104 and allyl acetate 106
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RIZLZIVAFV UV BUKLEBEEREODEAZRASLEHFLE L 7, Bermejo 5 i,
(R)-(-)-carvone FHEEMAE 107 Ot FE R VFURIGIT LD FUA - 108 ODEREREL T
% (Scheme 45)°Y, Z I CHEEIEREZSERXTILTAI—NICH L TBEEEEOEA
%fT>7 (Table27).

o oH
9-BBN, THF, tt
—_—
then 3N NaOH HO
30% H;0y, 60 °C
AcO 6% HO
107 108

Scherne 45, Hydroboration of alllyl acetate 107 reported by Bermejo

EY. TUNTA3—) 1042 9-BBN % {EF & ¥ 728, MeOH & 3N NaOH KT 30% H,0,
ZHGTRLAEZIT Y F YA — L 109 DEREZRALL. HNOEERYIIE 517 104 %
53%DIETHINT 2R L o7 (entry D)o RIZ. BHy THF ZfEA I ¥z & & A FEHIS
BIHELESDOD, BELRESYWES A, HNET2haPiRB o o7 (entry 2),
KICF 7 RAE E LT 4,4,5,5,-tetramethyl-1,3,2-dioxaborolane 2 /EA I W72 b DD, KIGILE
fTLd o7 (entry 3), £7- 106 IR L entry 1 & FIRRICE Fuk RG22 T- 72 0583
HiESME 52, HNL T 2EMER o572 (entryd), TS DERNSE, PXF
WEDIEBEFIL LD & Fu s vHBURIEHET LI W EPRB I, RED & 2 A8
AN FaX BB ARRELE2 ~RRET2I LI,

Table 27. Hydroboration of 104 and 106

o} OH
g HO/\/?j/
RI50 HO
104: R15=H 109
106 R15 = Ac
Entry Compound RTS Reagents and conditions Result

1 104 H 9-BBN (5 eq.), THF, it, 17 h then MeCH, NaOH ag., HoO; aq. 104 (53%)
2 104 H BH5THF (3 eq.), THF, 1t, 17 h thenr MeOH, NaCH aq., HoO» ag.  complex mixture

4,4,5,5,-tetramethyl-1,3,2-dioxaborolane (3 eq.), THF, it
then NaCH ag., H20; ag.

4 106 Ac 9-BBN (4 eq.), THF, 11, 17 h then NaOH aq., HxO; ag. comblex mixture

3 104 H no reaction

HLV>T Bermejo D *FEV> (Scheme 46). LR ¥ 7L 23— W ITHHT 2 IGHEE Cp,TiCl
ZAVCEIRYY FOBTGHBEERIGZ L) P -1 288T2 28 LT,

CppTiCly, Zn 0
1,4-cyclohexadiene
NaH,PO,
o]
THF, rt HO
B85%
HO HO

110 M
Scheme 46. Titanocene-catalyzed reductive epoxide opening of 110 reported by Bermejo

FTPUIALTLI—L 104 KN LT RF AT, ZB8FF 112 200K 99% a7,
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AT, 112 KT 3 LR F S FOBRTHBEHAERIE 21T o7 (Table 28), £, 75/ 2
2854 FORIGAE LCHhgh, 2 L TARBICHNVFEL T 14>y 7~y P vt A
WRIEETo7EZ A, BREERLEZLO0ERLEAYZE5Z2, ANET S 113 255
EDTERD o (entry 1), RIETLHIEZ VA ICEREL, TWMAIE LK ? 9% Hw
TRIEZHATE A, FERBHEELBHD 113 23 30%DINRTE S5, BIERYE L
TP ULT L 2= 104 HSULER 329% THE U 72 (entry 2)o KICTRMFN & LTy & IEMIE D
Z v, B CpTiCl ZBFED o MERIHS L CREZ AR b ORI EEY
T (112 DENTE 48%). EHHDO T A — 113 28 5%, BIERY 104 23 33%ONETHELND
R E R0 (entry 3) KICIEMERED Cp,TiCl ZBFRICEL ., A E LTAK% 40 YEA
WRIGZEAAT-EZ A, b ThLDPo[UERBHEELTED 113 23R 40% TH S, [FRRIC
Bl R TH 2 7V A7 a— )b 104 D3 40% TH 5 1 Fentry 4),

Table 28. Titanocene-catalyzed reductive epoxide opening of epoxide 112

mCF’BA
CHgC]g 0 *GCton

Entry Conditions {eq.) Results (%)
1 CpaTiCly (2.2), Zn (%_Tlfl): :t ,.42-cr¥clohexadiene (6.0} decomp.
2 OpaTICly (2.5, Mn (80), H0 (10) 113 (30), 104 (@2)
3 Cp,TiCl, (0.2), Mn ('EI;'I-(I)I): gz?rgw), collidineHCI (7) 113 (5), 112 (48), 104 (33)
CpoTiCly (2.2), Mn (8.0}, H,0 (40)
4 21 THE /1 h 2 113 (40), 104 (40)

REINTWRIRIY FOBRTNBERASE ¥ P2 b Lic, SROEEELRAF S F
112 1209 2 OGRS % Scheme 47 IZEDT, F8 /¥ 7 ud4 FLBEIITAl (Mn) 205 3
fliDF & =7 LT Cp,TiICI YEL, TRF L F IR ERGTBZETZRZFTFD 1 DDR
F-BMEEAVPFREVTF A v 7B L. 3RICHANVAZELS, BT L, 4v 70~ gy
Ly LEART () EEERDX) BAREIZANVFEF—LEET 2 L&D, HND
CA—N113 %5 X (path 1), —H.3HMIFPAHNVADVBHIZIMOF ¥ =7 LBERGL C
b, B MHEIET T2 L TCRIERPTHEZTIALTNI—L 104 BELEEX
513 (path2),
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Cp,TiVC : Cp~@
P21 2 CpETilil(] =t Hzo ;ﬁ\ 4 Cp\ ,Cp

S — Tig
Mn ¢’ "o 7 “OH
(TiM, 15 &) g\ c” 0
. ’ iV -
CpgTiIIIC| (Til 17 &) (TiV, 18 &)
\ 0 0 g
32 path 1
‘0 — .| cicp,TiVO e CICp;TiVO

y P
112 112
M9 112 é A O © B W

path 2 CpgT'i'”Cl

; 0 : 0 Q

! i=—————| CICp,TiVQ .
1 ] > Y HO

! HO” 104 cicp,mv’ oM HO” 113
-------------------- C ~ = = = ™

Scheme 47. Reaction mechanism of titanocene-catalyzed reductive epoxide opening of 112

ZIT12D—fHeFux B2 TBSILL, VANICER $5 2 L CTpath2 IXBITBHE
B Ti() BEDORIGZIZ, B-BiBEDETZINHITE 2D TRV LEER T, 2T
¥ F120e FudEs TBSETHRET S Z LIck D 114 200K 95%TH. Fiv T
MEAE Cp,TICl Z - L 72 =R ¥ 2 FOBICHBIREIG %2 1T 72 (Table 29),

¥TFy¥/ vy ruif FORBRAIE LT, ZLTKEFCHAALFELT 1,4-37
OAFH YL RZHGRIGZT >0, B EERICEERESYZ 52, 17 La— 115
BREoNZdro7 (entry 1), W TEILKZ > A VICEEL, BMNFIE LT 40 YEDKE
HOTRIGE AT L 25, KIBIZ5EH L &2 b DD (114 DEIE 37%), 3iEd 2 &l
BV (PUATAa—NL) BEOCNTITED 115 2 53% & FREOINETHL Z ENTE
7z (entry2), 2D LI X7V NOE Fux s TBS HTHEET 2 Z L. TREDIGEK
TlEH3DVRIRIGEHEDLT, BNOTZLa— L 115 2ART 2 I L3 TET,

Table 29. Titanocene-catalyzed reductive epoxide opening of TBS ether 114

0 O 0
TBSCI, Imidazole
0O _— O e
CHCly, 1t HO
95%
TBSO
HE 112 TBsD 114 115
Entry Conditions (eq.) Results (%)
Cp,TiCly (2.2), Zn (5.7), 1,4-cyclohexadiene (6.0)
1 2R THF rt. 2 h decomp.
Cp,TiCly (2.5), Mn (8.0), H,0 (40)
2 THE 1t 12 h 115 (53), 114 (37)

PEDXS I IcBREREZEAT A LBTELZDT, HOTR-IRFSF 102
DERZE AR ALEW 115D 1 it Fu X % TBS ECE#ET 22 itk b 116 2K
99% AL 72, W THE L7 116 2R L Prévost KIGZfTW7oE7E ¥ — b 117 & L,
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we AN L o FRBRMIC KD B ERF T F 102 % 2 TRIBPE 60% T3z (Scheme 48).

0
TBSCI NBA
Imldazole _AgOAc chos
HO CH20|2 B3SO ACOH TBSO MEOH n TBSO
99% 2 steps 60%

TBSO TBSO TBSO
115

Scheme 48. Synthesis of f-epoxide 102

B-ZRF Y F 102 2AHKT 5 2 LS TEO T, BIBOMEL L 7- B ICHE 101a DA E
HiE L7, 853z 102 I3 L TMSCH,OMe % il \» 7z Peterson KIGZ T 77Tk F 118 ~
EEMLIBE, EUA 2R e Fuds Ee TBSETREL 119 L7, &8, MI7ALFEF
118 B LU 119 BEIE TRRAZ7ZATFE F N BLY 94 LRBRICAEE THo7led, 0
NHHBHNOBRERRORIGICHVWR I EE L, Eona—YF 50 26R/BL %
Grignard Sl & 7 FE F 119 ERGE ., FiTHEU L 2 e Fu ¥ &% DMP BLd
32T, UV P ATFAEME 120 ® 4 TRIE 42%TH4. oy b2 AFLE
flif4< 120 % MeOH & toluene DIEW (1:4) & 90 °C Seff NI TIIAIE L, £ D DBU 4L
B X D TFRBYERBEL. P Fuy-Fuy 121 % 2 TRIK 66%THR2 2 LB TER
(Scheme 49)

O ' TMSCH,OMe Oy H TBSCI Ox M
s-Buli EtzN
. then +-BuQK DMAP
0 " . —_
TBSO THF B H  DMF B TB
—78°C b 0°C S0 © 50°C S0 oTes
TBSO TESO TESO
102 118 119
n o o\|\ 2) DMP
CH,Cly
%0 0°C
JPngC| 50 4 sleps, 42%
THF, -30°C
0. OMe 0.0
O 1) MeOH, toluene OO
o 90C
—_—
2) DBU, tol
TBSO orss g™ Teso OTBS
3,
TBSO 2 steps, 66% TRSO
121 120

Scheme 49. Synthesis of dihydro-y-pyrone 121

BCHEST U 7= 8w 121 IGREIEo LUMDS 2w 121 # 2 ) — b &g, =
FVEI0) FEEEMZ THEET 22 LT To C-73lk, B aFARBRIGIC X
D3BYI=Na-Brr 122 ZINB URTARLZ, Bohiz -V la-Fr Y 122
TERMEHETCIBS B PR L #2#. 320 Fuxs E2 7 F UL Py — T
123 Z 7 BT b % MAAREIRINIC Luche BT T 2 2 & C ¥ A BIEMEIZEEA 101a
%23 TRINES1%TESZ S L BF 18 IT&E. #IKNZE 2%) (Scheme 50),
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Oy .OMe cl =N

«HCI
e} % o}
o LHMDS
78 °1(”)1F 0°C
= 0
TBSO OTBS 40,
TBSO
121
1) AcCl, MeOH, 0°C
2} Acz0, EtgN
DMAP, MeCN
0°Ctort
NaBH,
CEC's‘?HEO
MeOH
-78°Cto0°C
3 steps, 51%

Scheme 50. Completion of the total synthesis of A-ring truncated PPPA analog 101a

F7z, WIARECTiThN: 1 ORSETREMAEMRIC T ACAT2 BFEE LR T T4 Y
FA LBEBPUEICKRELFER S22 2 LBHS I N, Tp-> T/ RV NVE, 26
KIZ L11-0- A F AR PV Fr Py —NE2EALHHAGES 101b bERTHILEL
Foo 3-EVY SN0 B 122 O TBS HEBESEMAIC L DBREL YA - E LRI,
EED PPTSHET 0- X F ARV AP AT FLRBEIETEY MLl T, 2O 7T
D2Fe FeFo BRI p-v P/ RV A VERFEAL 125 L L, BHIC125 KW L Luche
BILETH 2 L CTHEMR 101b 7 4 TEIGE 25% AT 3 2 L 43T &7 (Scheme 51), 85
17z 101b D IZFF(EZEIE Scheme 51 127RT X 9 72 ROESY MBI I hic /e, ZHEh
558, 68, 78, IBREPREL., F¥AXV D 240E 5D AEREIZF 7 VA THBZ
EBHESE R,
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1

I 1) AcCl, MeQH, 0 °C

. -N 2) o-tolualdehyde

PPTS, DMF

0°Ctort
B
3) p-CNBzOH

EDCI, DMAP 0]

DMF, rt o]

22 124

p-CNBzOH
EDCI, DMAP

e —
DMF, rt

NaBH,
CeCly7H,0
MeOH

-78°C 100 °C
4 steps, 25%

Scheme 51. Synthesis and structure determination of A-ring truncated PPPA analog 101b
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HIHE ABRMERZEERD ACAT2 SIS MM

I ZETICHEA D ARBBEFEEZ AR TELOT, Zh S ACAT HEEES X U7 A
VA LBRMED T Z1T > 7 (Table 30),
Table 30. ACAT1 and 2 inhibitory activity and isozyme selectivity of A-ring truncated PPPA analogs

IC50 (u)

ACATA ACATZ2 s
Pyripyropene A (1) >80.0 0.07 >1000.0
55 »23.5 »23.50 -
13-epi 55 »>23.5 >23.50 -
(135)-81 >23.5 >23.50 -
BBa >22.0 3.40 6.5
88b 8.0 0.07 14.3
101a >17.4 >17.40 -
101b 9.8 011 B9

*Selectivity indes: (SI): ICs (ACAT1)/Csy (ACAT2)

101a

A BREGBRAISEELE 55 & 13-¢pi 55 %2 6 TKIT (55)81 X\ d ACAT2 HEEREEZRE &
Pofe, —HAMIZTY AFNVEEBEAL - 88a D ACAT2 FHEEMIZ, 1 IR KE(ETL
7=bDD, FFORVBSIHRERR L7 (ICx =34 uM), 4 (A2 F 1L v ED A BEERIZEEA
55 12 ACAT2 [HEERM VRO N 072 56, 4 NI SBEDSEZE 0 5 BEfEo
FED A REMBIFEEROFEEABUCHETH 2 2 EXRREI N, ZOF5D &L h %z
BB SBOFETH 2, FLTMICp-o T/ XN ANERHEA LK 88b iZHHERED 1 &
AEDE VY ACAT2 FHEIRME (ICs = 0.07 uM) 2L, GRES LAY E L TIIBOTE
W ACAT2 BIRYE (SI = 114) 2L %, f€-o T, 1 OEESHEHENE I CRE I p-v
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TSRV A NIEED ACAT? HEBMEIC L > THY 2 EEEIT, A BEmUSEEtcs
WTHEWHERD S Z EBTRBIN, $7288a DAV 7T NEROMAFALEIZ 1D
LII-7X P FSERMYETE 2007 X HEEEAL K 101a i, IFICKL ACAT2 H
EEME, A VAL LBEREEDICRIBICET LA DD, 70 p-7 /Ry A VE,
LILGLZ 0- X F ARV PN Fr 7y — N 2EA L 72FHEMF 101b i ACAT2 FHEFR I
T4 VT AL LBRERIC 88 LRIFETH oV, ZDLHI, BFEAEDE L TRYDH T4
VA LFREEZET 2 ACAT2 [HEHIE RIS 2 LIclTh L &%, S8R 2/ES
MBI ZED, LY EN-BEERNFEEERORMEZED TTER Y,
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HBefli bit

HEE, TNETIOED TEZ PPPA (1) DFEEEGRNAOF AL XRZ D 1 OBE
DEFFLZERE LT, 903 A RMGIEEZEEAR S5 OGMRERBR L. 72 0AER
DL % & P RBL T2 7, T 55 ORELL - AREB2IGAL. 4 it 250
G T 23R A BEEIEREEER 81a,b 22 5 TN 1012, b DARZ T o7, SR L7 7HIC
P TR ANERE TS 81b R 5T, TR p-2 7/ Ry A4 VEE, 1,11 AL o-
AFARYE)TF PRy —NEEALFEEE101b 31 & RS0 ACAT2 FHEEEZH L
TED, FLERESITEYE LTIED TEY ACAT2 ERM 2R LA %, k#1111
SN ACAT2 HFFEMNIC 7 4 V¥ A LMBIRER2E T ARRR SR ARLEYD
WERHENZ LS, FENSEGERIET. ROFHLEAEMNEOL-DOEELMA L

B EEZTHD,
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FTa4E 729{b7veESILAZHGED) LY PRy — LOMBEEREE 2 oY
MBS O — iRt

W1 DIRER. 25 CRARBOMEERERBUSRIC W TOESE

HEOEREZE T 2 RAERIAEYLEMSEYE SRS 318, 2R ECERED
HEERNICRIE S 2 2 LIEREREAERE W, -T. BROKIED &% BEIRMIT
oD LD EHREEE — RN OBEREN L TR LAET 2 EBBREL R LT,
PR AFE FiBbEhPTurLa—id, TAFLRLI—FNICE L Z Tt
MG N T 2 REEZ A X3 I EMHkE, 20B, HU YA 7OEEBETL, 20
FEEEZS L CEENLEREZBECHE T2 L bl THs, HEZTINEEHN
ELTEHL OREREPER SN, SBLEEORIRETHEE L g »1%,

REHIZRKD SN BRMFL L TR, 20EA LBRENEIRWICHEL OFIRTITA, 2
DOBREE TCORIGBREI T RLEEZRO>FETH S, Hic, REEOHEAIC I DHL
AEEDPECERE UGIARBEIERLTLE ) 2 Lo, ECBEEZET2LAY
PBRHELRLECIEPEFLWEEINTCS, FLEELOFEHIT. HPRVICZOEAL
BrE v ) TRMEZ 2720, BEORGHEEEOEADPGRITERR TORBEOERIL
FHERR D M 2%, 2 0FEIRIC I EGRGHBORE CHLOTEENBELE LD,

HREECREREZEAT 2 L (LAY OLENEEROm LI Z T, XD &k BHED
HfETE 3,

) EEEOR L AROBREL L CHAINZEESR 7 & /B, HBERZEESL.
% { DHBBEICETIE v, 22 CREEZEAT S L BREEERICE ELERORT

(%5,

2) #mtEon b SR EEZEEGICL DT 3RE8ICRBCEETH D X BELE
ERFET I B Fud S EP 7S JEY p 7 uERV VA LES 35O b ur YA
M3 EbH 3B,

3) EYNEHEOEl: EIEEYE IR, REBELZEAT A I L TRAK LHAHT 2 B
EUEH I N2 0T, —~RICEWEERERT 2, —4H. REELZEAYT 3 Z L CHEEELY
mEL, EEANDRRINLT L 2D ERMICEEIET2Z L5 3,

4) HEFEEOEL: B EYICREREZEAT 2 LTRSS LIRS LR T 30T,
WET TOREEEPER. HHIZBY AR RCIERICRS, —F, e Fa¥dyEx X
FAL—F NP TMS T—F N T 5 EWICHEEEBHENT 20T HEBOMP GCItL 59
MrEZLE?,

5) BEEMRIFORB E:NMR R IR, UV A7 P AR EICEEOL AWINE 5 2 2R#EEPE
ALTEL LIBEENVPBRZ 25, LW UVIRNEZE T 2REEZEALTEZ L
kb AR UV RIRE KA T D TLC ° HPLC %2 E CORB:EBEIITI 2 &
DEREL 4 B,

6) RIGMEDZEN: REEOER I P, FHESEAYITT RN EZMAL T, ké
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YE SO RIGEP KIGOMESEREERRIHcE 3, F#EEOE ALY, YAREICELE
Lo L, (LAMOREEEEZ 2HL TE 3 210,

DL EHERDNLE, WEP27u A FRIEWE, X713 FhERZCHEL
BV A LAY OBFBEERMARICE VT, A REEEZET 2 04 — VO FEE I
FINTER, COEDRERLLT, BR7E2F -, BRIV FZ AT, RBLATF
A, BIRFRa = ER RS RTRD, ZRFREFOEEERZE LTS, 20
L EBARMEICTHUONE I LDV I A — LV OREEIER P2 ¥ - VETH 5,
EOBBELRR7 2 —NVEAF LY TR =V (AFUFY) THBY, BEERPETE
2 DU R IR W ER M 2 AW A BENDH B, o TRR 7y — LV REERELLT
AFYFAAEBWTIERL, 7R F (A7) Fr) SBREENS, £ 0B
R7ed —nid e - RRERICBEEEIAV N LD, NP Fr 7k d —Lidfisk
BIMAFESBOFEATE, £ p- A P X R_AUPYFr 7Ry — N OBEHEI I DDQ ®
CAN 7 EH TR CH B, MAT, A REAL TP AN RETBII LY TRY—
ABFENT VRS, YUY AL —F L& FRICT v {64 4 v PRI X D A5 1o BB
BTHhrHICME, BMEEERZEROLEETH 2 LroIFEFIHATH S,

—H., 13-PF—NFEO I IE e Fa X I omBERING L EELEO B AT
GRICBOTHEETH 203, HENZAETOEARERICEETH S, —RMIZIZ, 7E
AR Tw R PO X EZAIREL, 35 —FOnIFH0E FudvE~flof#ERL
ZEALBEIZ, S REL M2 BRET 2 3 TRE2EBBENLFES—BINTH 3
B0 HEEE LT, RSPV Fr Py — L ORTHERE 9, BRYY LY TR —
NOMERIFREE / & ) VLSRR T o5, AHECTRIEBELICER L, BRRSY
Ly 7Ry — A OMEERWLZEE / )bz, BEEF TR 2REINTH2 I L%
1 5 2 fiCilb 7z (Scheme3). Lo L Wi b it 9% L < WiiiEESL 9T
50, BRETFEEICREELZ LELIOND,

o> CHRFEVRE LIz, 797 vy 0E2HWERRI YL Yy 7Y —NDOAE
BIRE 72 B 7 o U ALRIE POEEIIERICRIITH Y, BHEFAELEO THWENR
FHEINDE (Table9), 7 v L7 VB LD 7 v {bA F ViR E L TAENB B
MEAIE P LERY, Z20nBE. 7vtWAZ v PV BT L4 F VEITKEREE2E
BLTWB I EBFISNT VWS 12 st vk 7 v En T 02 AVTRIGE2T2 75
B, 74 A D A RIT B RGESER R B BMRESE TS, Bes Y
MEDBEFT L2 D LB TS, FARRIGIE. XV IEEEDNE 1 BOBHE-7 1 E
HAEHN»S 7 vib7 v ES D LAPRIGT 2HET, L0 X ) LuBERESEC R EEEL
T3 (Figure 16),
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Figure 16. Proposed fransition-state in regioselective mono-deprotection of di-teré-butylsilylene acetal

Z2ITHEEOREE-BREEZEEL., CHEOEIZHRHN T EE L,
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o 7vfk7venhZ2RAWEYY LY TRy —VOMABEBEBIREEE 7 2V W ELEIE
D— T

BERGEHFIC OV TREB I EE 28I TRELEIN-DOZENEL L, fTETo—RK
R ) B NS D

FTRUDIZ. VLY PRy — A CREINZD- VR 7 7 /¥ FEEE 126a-c 10353
FIE%Z B A (Table31), FAF L VURX 7L AT FTH 3T 3PV HEME 12622 L,
H—HEE M TRELS NS (MeOREHF, 7 vk7ve=U s 10 HR, Bili)
TRIGICH L 72 & & 5 P O M EHBIRIN A RRGIEET L 67% T 172 —1 127
PEo, AR 2TV —0 1282 b 4% EENELPBSEL 7 (enny 1), L L5BAEI
BRI N DA — N 1292 b 28% B oi, ZITHWSR 7 v{k7 v EZ T A% SLURLE
L, BZRGREZ 0 CICTRAKRICKGEEITo 25, BIED 1272 PIEE 1% TR O
7z (entry 2)o BEVTYVRR VAL FTHBY IS YD YLy 7Ry —NEBERE 12601
L, entry2 EESGHFICTRBIELE 25, FEEl126b # 15%EIRL 72 DD, 72%
T127b R H—OMNERERLE UTEE (entry3)e 22 T7 b7 e 0% 74EBAH
AR EEE T o7 & 25, IZIEEE 126b 3R L. 1270 23 83% TEF 6N/ (entry 4), ¥
TAFNBD-YFET7 T F 126N L7 vt 7 e a2 EHIELLIS, PR
DA —N129¢ HEL 7 HDDOFED 1 L7 L3 — 127¢ % 86% TH72 (entry 5),

Table 31. Regioselective mono-deprotection of di-tert-butylsilylene-acetal-protected p-glucofuranosides 126a-c

R16 ¥ z B +Bu

o) rBu\Si,r Bu tBu u i “hBu
‘ Q A 8. SiC
: i o "o F7"™0 OH OH 07 °F OH OH
| tBu-gi-0° R
' Bu % > % %y %
:126a: R'8 = tymine, R17 =H ~ M_N o ’ W_
1126 : R% = uracil, R = OAc 126a-c (11?_7&_":) (12%?3; 1(2?;)"

126¢: R16 = OMe, RY7 = OAc
Yield (%)
Entry 126 Conditions 127 128 129 Recoyered

1 a NH4F (10 eq.), MeOH, 1, 0.5 h 67 4 28 -

2 a NH4F (5 eq.), MeOH, 0°C, 3 h g1 4 13 -

3 b NH4F (5 eq.), MeOH, 0°C, 3.5h 72 - - 15

4 b NH4F (7 eq.), MeOH, 0°C, 2h 83 - - trace

5 c NH.F (5 eq.), MeOH, 0°C, 35h 86 - 7 -

o, REBEOUBDFHAERIETLETEIDHZLDD, YLy 7RI —NTHREINE
D-ZN27 77y FEEFICNLTH., 7vbk7 vy a2 03 2 L CAHEREIRN B
BN ELBEBHAO Lo,

BWT DA a2 FHER 126df 2L 7 vk 7 v 2% A EERY
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Bie 2 &) MERIG DR # 1T 7 (Table 32), £ 370 2 — AZEEAK 126d Vo L 7 v (b
TYEZ ULt 10 S, BRTTRICIEZEZSER126d FHEELZV OO, £F
BRI VLY 7R —LORE /¥ ) MERIGHEED  JET 5% 1 &7 L2 — 1274
E—OMEREHRLE L TR (entry 1), FEROHRZENELT7 v L7y EZ Y LDH
BPMCRHOERE, RIGRED EREZ2RAL 00, FRMNEST 5 LERKIC 1274 O
BB ) AEBETLI A - 29 BERLTLEIERE Lo (entries 2-4), Fiwd
THI 7 b —ABEAE 126 "IZH L entry 1 LRSS TG L EZ A, B EREIZE
BoBELRICHWD 17V 2 127¢ 2 PBEDOIE (54%) TH-OMEREMEEE L
TB7: (entry 5) Entry 1 & S DOFERX D, 126d & 126e TIEICHNBRBOND L DD,
FERPHEEL ZORKPBEINE, 2t/ vV MERIEPETFLEC L 1 &7
32— 127d, e DR CHEEBL L. BEMICLZER 126d, e N EEHIN TS I BT
ENt, ZITCRIWAICHLBY 7 v{b7 vEo 0 Ml 2T/ 25, 127d DBELE Y
F = 129d DERMBBIEI N b 00, HRILL 72 126d 2% 19% THE LI, £721274 % 1
VEOM)IFATIVERBEIESE, HPPICHERLLEEWIZ 1260 2527, -
T 127d % 127¢ BEHRME LS <, 1264 ® 126e i3 2 i€ 7 U WLRIGOBICRHTH
B 2 HTEMBEFET 5 2 LBRE I 47 (Scheme 51),

Table 32. Regioselective mono-deprotection of di-fert-butylsilylene-acetal-protected suger derivatives 126d-f

i—Blf
Si-.
+Bu” N9 0
OR18 5
tBu, ,t-Bu 1-Bu t-Bu
AcO OMe :SI\ r—Bus: Ii\ /S'i:f—BU
1264 : R'8 = OAc o "o F""0 OH cH 07 °F OH OH
126f: R18=H '%/K') I 'EL)Y E/K]/' E)Y
+Bu e . wans WAy
Sli-... 126d-f 127d-1 128d-f 129d-f
t-Bu— Y o (1°-OH) {2°-0OH) {diol)
0
AcO OMe
AcO
126e
Yield (%)
Entry 126 Conditions 127 128 120 Fiecoyered
i d NHF (10 eq.), MeOH, i, 6 h 58 - - 37
2 d NH4F (10 &q.), MeCH, 1t, 12 h 27 - 48 5
3 d NH.F (20 eq.), MeOH, it, 6 h 35 - 32 12
4 d NH4F (10 eq.), MeOH, 60 °C, 2 h - - 92 -
5 e NH4F (10 eq.), MeOH, rt, 6 h 54 - - 44
[ d NH/F (10eq), DMP (2 eq.),DMF, t, 2h B85 - - 7
7 e NH4F (10 eq), OMP (2 eq),DMF, 1, 2h 82 - -
8 e NHS (10 eq), IBX (2 eq.}, DMSO, 1t, 3h 78 - - 11
9 e NH,F (10 eq), IBDA (2 eq), DMF it 20 78 - - 7
10 t NHF (10 eq.), MeOH, 1t, 0.5 h 30 - 14 42
1 t NH4F (10 eq.), MeCH, ft, 1 h 28 - 32 18
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1 F H

{.8u-Sig 0 | NHF({0eq) HO 0

E Ac(;% ; W rBu/ ; 2 H,a%o +  127d

! c ! C Yo,
: ACOOMB {23%)

AcO
126d 128d
(19%) (44%)
EtaN (1 eq.)
CH20|2. i, 5min
quant.
Scheme 51. Recyclization of di-fert-butylfluorosilylether 127d

2 THE 7 YNGR ICEY R BRI ZIBRES Y2 2 LT, U 1fkeFuxy
EPBLINERMZHEC I EBHEIDTR WP EELZ, F2T 1264 2K L, DMF
BEAPDMPEET 7 b7 vy L LRIGS YA, ZOME, BRNO 7LV F e FREIE
S ol bon, B AREBCCEE 2 KT 127d 23 85% CTEL., Bt/ @)l
FOSOUEE L EEHF L L7 (Table 32, entry 6), F 7247 7 b — AFHER 126e I LT
[, 172 —0 127e DIER A ET 2FEEBE SN (enry 7). # 2 TDMP &
CHEFEFM 2 7 FRMFETH 2 IBX ® [BDA 2 FHVRHERRIC 126e o LRIGZRAE T 5,
entry 6,7 LUK WG TE27A4 7T FlIdBond 17 Lra—N127e 2 RWIETEZ 3
FEELE Jr o7z (entries 8 and 9), TE-> T 126d & 126e 2T 23 7 vib 7 v L% W i{s
BEEIRIBLE /7 > ) MERIETE, BEF2 7 RAEZEMT 5 2 & TR & RIGHEEEDS
i k3% 2 ERRE N, |

ORI, RIERTICEWTEBRFM2 7ERROLEENEC 2 1 e Fux v E2
Iy L, —HNICREL/RE L L3 0BEELBE LT, BENCBAET2 LT
7V —D I FadsBEREEEL, HNDO 17PNV 2 -ADWNENA LLZbDEEZT
W3, LLAENSEARIGOFMAKGEBIIFEED L ZARHATHY . $ERPICT
BCRIEHET LA VWEROFHTHE Z L6, BETMRVEEN L7 b7 vyEs
VAL BT VU MBI DOFEM s RGO AR SBOFETH 2,

—F 3-FA XL N a— AFEERE 126 PN URIEERAR I L 25 RIEHEBSE 0.5 B
TIR7Aa—L 127 3 39%THRONZHDD, PF— 1291 D 14%E U, ¥R 126f
b 2% TEIR L 72 (entry 8), KICKIGKREZ 0.5 REIEE T3 &, 204ERbL I DECH
KT 20D, BIO 127t DBME R BUREHE L ETLTLE ) 2DITRMBET L, AL
129f DINED R Z BHER L e o7, T 126f D 2 f e F ¥ > HEIOZAREED 126d
N E Wi, U 2® 7 AT Y —F AV OEL 2 BURENET L P4 —
RFVBEDVELERLESDEFR LA, ZORKZHRIATLEMNT, 2 FuoxoEH
AL D IERITEOTVE, 13-VA—AHEDL YLy 7y — 1 126g-h iR L 7 vk
FrEIYLEROGERE ) U ALEIGEEFA T (Table 33),
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Table 33. Regioselective mono-deprotection of silylene acetals 126g-h

+-Bu, t+-Bu
oo
tBu, _tBu t-Bu t-Bu
:Si\ +-Bu -:Sli\ ,Sli:f'Bu
1269 o o F"0 OH OH 07 °F oH OH
fBu, /I-Bu - " . e
oo 126g-h 127g-h 128g-h 129g-h
J {(1°-OH) (2°-OH) (dioly
126h
Yield (%)
Enlty 126 Conditions 127 128 q29 Fecoyered
1 9 NH4F (10 eq.),DMF, i, 2h trace - 9 82
2 [+] NHF (10 eq.), DMF, rt, 24 h trace - 45 33
3 g NHF (10eq), IBDA (2 eq), DMF n, 2h  trace - 23 64
4 h NH.F (10 eq.), MeOH, t, 2h 5 - a 77
5 h NHF (10 8q.), MeCH, i, 20h 7 - 51 a5
6 h  NH/F (10 eq), IBDA (2 eq), DMF, rt, 20h 6 - 42 42

9 X MR 13- - s B 0wk Y Ly PRy —b 126g i LRIEE R AT,
i, 126g X MeOH ~ DAL ED > F 720, L LT DMF 2w, ZOHER, Rk
REICBEH ST, 17— 127g BEEE L»E ST, P4 — 1295 EJER 126 %
MG BHRER & o7z (entries 1 and 2), F 7z, ISR IBDA 25N 5 T & T, Table 32
Kﬁtkiﬁﬂ1&7»:—»&ﬂ§@ﬂ$ﬁt%%%tk$@®\BDA%%M@%%&K
Eixedrode (entry 3). RICEML 2B Y LYy 7Ry —IL 126002 LT RIEE B A
T=bDD, 126g £ FARKEDERZ TR U7 (entries 4 and 5), > TEHEWFHLIEY, 2k
Fo ¥ EEUIAEERFET 5H T, BELR3HAENETET. o 1 7L a—
NVERBINBETRLIENIHETHL LEILNS,

ZZETHREHLTCEAREE R, wInd 1 28D 13- -k VLY TR —
NDHTHHT, ZITHDIL T Y Ly 7y —nictd 3 KK GOREE %K
#1932 & & L7 (Table34),
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Table 34. Regloselective mono-deprotection of silylene acetals 126‘i-!

t BU\ 4t -Buy t-Bu -Bu

t- Bu\sli !i,r-Bu
F7 0 ?H QH ?’ “F OH ?H
i 'i' v ":':' L ' (3
126i 127i 128i 126i
rBu\ JBu tSu.., Sl;?rBu
F0 on OH 07 °F OH OH
/@ ' )n o /@ (\l) /@J‘l )n /d(\l ]n
R R18 R
126] : R1? = isopropyl 127j : R™ = isoproyl 128j : R"? = isopropyl 129j: R"? = isopropyl
n=2 n=2 n=2 n=2
126k : RS = isopropenyl 127k : R'? =isopropenyl 128k : R19 = isopropenyl 128k : R1? = isopropeny]
n=1 n=1 n=1 n=1
-Bu
o-gi~tBu FBU t-Bu, t+-Bu
) t- BU OH Sl
©/\J\/O O’/\)\/ @/\)\( ©/\)\,
1261 1271 1281 1291
Yiekl (%)
Entry 126 Conditions 127 128 129 FlecQyered
1 i NH,F (10 eq.), MeQH, rt, 20 h 35 - 30 31
2 i NH4F (10 eq.}, MeQH, rt, 24 h - - 5 91
3 k NH4F (10 eq.), MeCH, i, 4 h 56 - trace 35
4 | NH4F (10 eq.}, MeOH, 1, 14 h trace B 88 -

FE1IREIHED 13-4 —NVHEDL N Ly 7Ry —0 1260 D% ARG IR &
BIGDHETHELS HWD 17V a— L 1271 IR 5% TR DOD WIET 5V 4 —
V1291 INE 30% RSN, BIFEE 1261 SR (30%) SLBFEREL 2% (entry 1), &
i, FRPTHLEHICHIFIZIVI 0 YV —FABEHE LI Wiz, IR
DETZ b6 LEETFRHEINS, RIC 14-PF—VEEDS Y LY 7X ¥ —0 126§ i
LT7 b7 vy LB FHIR LA, KIBRIZEALET L 227 (entry2), ¥
F2MDABICAFNERBEAL T2 e Fe X BRJOIERELZBAIE YLV
Ty = 126k IR L TR, 126 ZAVAKBOKIGER L ZBL D, FREOIGETH
PO 1T A2 =N 127k 2152 Z EAVTE R (entry 3), BIZ. 12-¥ 4 — VKD ) LV
TS —N1261"% 7 v 0T YEZ T ACRABET L, MIET YA - 1291 2 FBINERT
H.Z 7 (entry 4),

IG5 DFER (Table31-34) kb, 7y k7 ryEYaZHA0EYI LY Py — LD
BOEIRIGEE 7 SV MERIGICET A EE R, 1 2B e FussEh ok’ 13-4 —
N SERN, o2t FadrERBIGEER TREERE T YLy PRy — L8
HFELWIENRRINGZ, ZOLHICHEBELEIFRSNE Y00, ARIGERT
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BRI LY PRy =AW L CRIERICERRRIGTH 2 L 5,
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H3fli 7nduiynr—FLofsDRIGICNT 5 et

Ao EFCHREZH B 0D, 72797 vEs vzl )Ly 7ed —LOAE
HIRLE 2 >V VERIGIE., (R0 LA EEIRNR &7V Fa v ) bo—F
NWEETBIMTNI—NEEZ I EPHEHL RS, —~H AL 7VA ) Lr—
TVEEROMEL ORICETICB T 2 REE S, ARCONAMZESZ L cEELRERLE
B, H1E T, PPPA (1) OREEEMEMBEMECR W, 7vA e YV r—FL2HT
% PPPA FEEARDS Jones BE{L2 7 > AL, 7 2 Fib. Luche BUOREEL TICHETH B H
ZA L7 (Schemed4-6), MA T, RISZFEATE I LT, TNETHLEOH KL
7o SRR HTHL PPPA FHEAEOAMTE R Z LR Lk, FREFEDITDH Pagenkopf & I,
TAFRTY NI —F N 130 B, BBEEMNTREETH 2 IEEERMA CREREL T
L9 2 &, F7 PCC L Filkelstein UG TICTEETH D, K2 END{LELEH
DHEETH B Z L ZWE L T3 % (Scheme 52),

#Bu, ,#Bu +-Bu, _tBu 1) TsCl, pyridine +-Bu, ,tBu
it pCC st CH.Cly, rt st
QO F -— R

oOF o F
/\)\/\ CH,CL, 1t W 2} Nal, acetons W
Ph ~0 82% Ph OH reflux Ph I
2 steps, B5%
131 130 P 132

| Stable to :
I THF /10% HCl ag., 15 h

Scheme 52. Chemical transformations of di-tert-butylflucrosilylether 130 reported by Pagenkopf

Z I CARSORRAERRZRANE L, v a—AFBEERICET 2 M EERT , >V
MERIGTE N7 AF 0 ) LT —F A 127d iR U 4 DRIEZ A 7 (Scheme 53),
EFF AgOTF % Lewis B2 & L THOW A F+4—133 L 7Y av WLRIEDESFIZH L7z 2 3
06 BFHER-1,6-7 Y av VESGEET 5 2 1M 2 R—D Y P AT LA T — & LTI 87%
TR, FARIARCNTES 72V ANT 4 FEPYTFARAT 4 Y2 AV =
ENANT 7 E AL PR T o E 2B WEINTT 22NV ANT 4 F 135 25 L, Btk
2 7uu Ay v IRERTDMPEMEER T o2 E 2B, TAFE F 136 ~ LIGE 2% CE
THIEWTET,
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rt, 72%

tBufl  one

#Bu-Sl-g Q
AcO
AcO

OMe
136

JDMP, CHoClp,

0Bz

BzO Q
BzO
133 BOg,

AgOTS, MS4A

-_— -
CHCl, 1t
87%

PhSSPh
BUQP
F
toluege, it t-Bu.y P

Acl

OBz
BzO G
BzO G
F\ BzO
+Bu—Si—0 Q
t-Bu
A e
134

h3
C
AcO

OMe
136

Scheme 53. Chemical transformations of di-tert-butylflucrosilylether 127d

XY, 7vikTrEL U LERGEY) LY TR —LOMNBEERKNEE S, UL
I E D EL 7 F s YN EL—F L E2ETE 17 Va—niE, 7Y arnibzé
DEMOBELRIGOEE L UCERAMETH 2 Z EDSHHAL 72,
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Eaffi /HEE

HEIZ, BB TRE L% PPPA BEKFICH T2 7 vibr e A2 AVBERRI UL
Y7 —NOMERRNREE ) WG EE - RiE2 B L, 20H8E. &K
BICET A EEI, 1Rk 2B e FeX3sEroh3 13-4 - s8hh, o2t
Fuf R EE R TREEZATES I LY PRy —ABHFELWI LAAREBIN:,
IDEIHIBEZFRFMINZ b0, KRIGSERTELRS Y LY Py —Micnt
LCRFEECERRRIETHDLES A5,

¥, ARIEVECE7 VA0 Y AL —F N DL DRIGEE TIZBIT 3 REEZK
HLAHR, 7Y 2 b2 S0 EROBRAELERISEITEE WIS HoRETH D, 1
FAA— NSRRI Z LA THE I L2HEODIT L, Mo T DRERIE,
FEDR G LRARIGS, HENSONAEZELTCwE I L2RTHOTH 5,
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e

) FEEEEEEFHBEREORF - 2ENE L CEEINT WS ACAT2 IZNT 3~ 7
A VA4 LERBEAEA pyripyropene A (1) D _REEEEMBEREEZT>7-, ZOEE,
pyripyropene A (1) D7z 2 REETHEMHEI 2 & 202 L, pyripyropene A (1) @ ACAT2 [HEE
W o 74 VA LFREZAE LB 2FBEEHEZ ALTEICRB L,

2) TR AIZEBEFE % BB L T, pyripyropene A (1) 53 E LD TELRWEELHFE
ML B FEFEO SR E AR & T 5 720 IEHMEDE V> pyripyropene A (1) DG RO
WESLICERPI L 72, '

3) B L 7 pyripyropene A (1) D@&#ERE2SH L. B4 D A REKEZEEO AR E
To7, ZDFER, BREDFEBAERDS pyripyropene A (1) & HE D ACAT2 BHEEME A & K
FFEWE LUIBD TEO 7 A VYA LBREZE LT3 2 LB E o,
fe>T. ARG E LTRIDTEHOT A VT A LFEREZE T3 ACAT2 HFEAZ R
T LR L,

& 7vle7 e LA EAVWARRV Y VY TRy - LOMEEBIRNzEE /2D VER
W% BT EICREI L, EREARICOEE—BEZHO L ET B LI, ZOREEL
BZ7N0FA BTN —FAEETS IEPLa—LE FY)av bz UEBOEERK
JEOEE L L CEHTHETH B I L 2RI EBTER, Mo TRRIGO LB U
ZIHGPIZT B L TET,
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L fis

SEP L 2RFEEH A LCHEE, LRI ARBREICE S FC7FH, Bo Wil
BEKBED £ L, LRRAEBEAHERUGLFERE R F BRICECBHELET,
AR LT, R4 2HEE, HWEZHE X L, #4 2850 LERFEEEE.
AL BRZHR ARG A5 P S BN G685 ER B E#EL LT E T,
SRIOEMREFFICHERZES E L, AN & LEREEIIREERICLE VLR L

EFET,

ARXZBEL THWEZT TR, AEZEDBICHD ., KHREIEEE, M
BEERBD E LA, EAEBELTMEDEMNEEERE tH 5 BdRICERBL T,

KX 2 BE L THO LB ASRAT W 4 %%, B B £ 10h X b B
BLEY.

AWFEIC BT, FBEEEED invitro T2 5 TN invivo i 2 fT> THW =21 T4 L, #k
OB A2HUE NG EE Y £ LABITBREAERRERERROERE BE Ko &
+:. Wake forest K% (USA) HLHIZEE K K— B Xk D E#HEBLE T,

FHEARBD mviro FMET-oCEE, $-EOMBER2EE E Uk, HIEERAEESE
B OBhE L e Fh. BMEERKRESY ) AEENFR LS BE KT R BL. B
ERAREELEE RH el L, AEERFELTMAEDRAEESEEE B IE #
B L. FEBE ML EE HL, RABE RE EBE EL o itk B KIS
BBl 7,

BE OWBA LHBS 2B £ L7, Meiji Seika 7 7 VelhRASH =8 FH K, B
I I K, % A K. Wake Forest X% (USA) Lawrence L. Rudel ##%. HBERAZE
aifg B— #FE, A TEAFBTEMER SF 28 AE58%. TILKEREREREETA
B 3 BT #F5. RSty AV xR SR 2R K, 5 BR K, kRX&7 o0
2TYAL v HE R RICBRH#HBEL £T,

HEERET - EZHELTHE, BEELHBELE D £ LA, EREEZIRERLE
Bas= R e e, I BEF ok, RBIF BB B DL XD BEEL £,

AMAEOEBCHROEE L, HH EM BL, & B &L, 8K EF &L
S ZW BLBER R KR Fi KBRS K RE WEE R, 3B BT K.
M4 fLZ K. EiI BN RICECEHRL 9,

INEFTRECOMBHEES E L, KR 18 &1, 20 BF &L, & % &L,
=R B k. & & K 20 #% K B AR K, AR EfRT K, &R LW &
T HE FEOA K, A B K. B B k. Nk §2 K BH BT K, KO B
K. KM K, B E4E K, AR 0eb K, EE B IR, K ER K, 2F &
KR RK K.ERE & IR B IRVBTIE SRk IR B KL RE & K,
¥ E S K BK BEE RCDLX DBEEL £9,
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Ric, SFEFRD 5 BN LRI LB L TT oA, BROF L, 21T
FHEORAFUICERY AEATMISEL CT S ok, 2 HET. # DRICBHKL $
¥

ER 2641 8
ﬂ ’5’ ‘f\? JT'—#-I
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KIROTB
PsE R

'H-NMR A X% b jlid Agilent Technologies INOVA-600 (600 MHz), Agilent Technologies
UNITY-400 (400 MHz). Agilent Technologies NMR System 400 (400 MHz). Agilent
Technologies MERCURY 300 (300 MHz) %, “C-NMR Z 2 |l Agilent Technologies
INOVA-600 (150 MHz). Agilent Technologies UNITY-400 (100 MHz). Agilent Technologies
NMR System 400 (100 MHz), Agilent Technologies MERCURY 300 (75 MHz) % F\»THIE L
720
' ’“ﬁ%“/7 Fidd (ppm) TEL., Ay TV A5 — VLT DOREEETHR LTz,

s : singlet; d : doublet; m : multiplet; t ; triplet; q : quartet; dd : double doublet; ddd : double
double doublet, dt : double triplet

Mass A7 bl JEOL JIMS-AX505HA, JEOL JMS-700 Mstation, JEOL JMS-T100LP
X HHIEL 2,

IR A7 b jlLid JASCO FI/IR 460-plus % i\ > CHIZE L 7z,

IhiEYEEE1X JASCO DIP-1000 i & D HIE L 7=,

SEFEE s u~ 75 7 4 — (prep. TLC) & Merck 18! silica gel 60 F254 2 L. 1k
BYOBIIZIZ UV RS 254 nm), 72277 FHEE, V2 77y HazHv,

A5 honaw b2 7 4 —I% flash column chromatography TfTv>, BE K43 silica gel
60N (Art. 1.09385) # 4 Z LA BICFHFELZb DR AW,
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%3 1 3 Pyripyropene A O _RHEE I HEAEBIRIE

7-Deacetyl-7-2-oxo0-2H-pyran-5-carbonyl pyripyropene A (3a)

N
HO | =
o” "0
EDCI, DMAP

CHLClp, 1t
quant.

EBEFEBSAT. 2(15.0mg, 27.7 umol) @ CH,CL (0.5 mL) A i< EDCI (15.9 mg, 83.1 pmol),

2-ox0-2H-pyrancarboxylic acid (11.6 mg, 83.1 pmol) 7 & IR D DMAP 2 A, ZEiRT
0.5 R L 72, RITWRIC EtOAc ZMAFHML . FREZAKCHEL. SOKFET +Y Y
LCHZIR LTz, B2 5BE%., ARZBETEHRL, SohiBEZTHET7 v asUh
FENhFThTae 974 — (70:1 CH,CL/MeOH) ICCTHERIL, ARIESE 3a (18.1 mg,
quant.) % £37z,
[a]?s +107.0 (¢ 1.0, CHCI;); TR (KBr) 3445, 3017, 2394, 1720, 1641, 1213 cm™; 'H-NMR (CDCl,,
300 MHz) & 8.99 (dd, 1H, H-2"", J=0.6, 1.5 Hz), 8.70-8.68 (m, 1H, H-6""), 8.38-8.37 (m, 1H, H-Ar),
8.11-8.07 (m, 1H, H-4°*), 7.86-7.82 (m, 1H, H-Ar), 7.42-7.28 (m, 1H, H-5""), 6.43-6.38 (m, 2H, H-5’,
Ar), 5.20 (dd, 1H, H-7, J = 4.8, 11.1 Hz), 5.02 (d, 1H, H-13, J = 3.3 Hz), 4.82 (dd, 1H, H-1, J = 4.8,
11.1 Hz), 3.80 (d, 1H, H-11a, J = 12.0 Hz), 3.73 (d, 1H, H-11b, J = 12.0 Hz), 3.04 (br s, 1H, OH-13),
2.22-1.26 (m, 8H, H-2, 3, 5, 8, 9), 2.12 (s, 3H, Ac), 2.06 (s, 3H, Ac), 1.78 (s, 3H, Me), 1.48 (s, 3H,
Me), 0.91 (s, 3H, Me); "C-NMR (CDCls, 100 MHz) & 170.6, 163.9, 162.1, 159.7, 158.4, 157.6,
151.2, 146.8, 141.6, 133.2, 127.2, 123.8, 115.6, 112.1, 103.1, 99.3, 83.1, 79.2, 73.6, 64.9, 60.2, 54.8,
45.5, 40.5, 38.0, 36.2, 29.8, 25.4, 22.8, 21.2, 20.9, 17.6, 16.6, 13.3; ESI-HRMS (TFA-Na) calcd. for
C34H3sNNaOy, 676.2370, found 676.2347 (M+Na™).

7-Deacetyl-7-pyrazine-2-carbonyl pyripyropene A (3b)

L&4 3b 13, 3a DERIE & FRRICHE 2 (15.0 mg, 27.7 wmol) %
AuTElR L, MEEETE7 v VATV AT LT
ue 77 74— (50:1 CH,ClyMeOH) TR L, AEESE
3b(16.3 mg, 92%) %1%/,

[o]*s +42.0 (¢ 1.0, CHCl); IR (KBr) 3573, 3019, 2961, 1729, 1700
em™; 'H-NMR (CDCl;, 300 MHz) & 9.38 (d, 1H, H-Ar, J = 1.6 Hz),
8.97 (d, 1H, H-2”, J = 0.6 Hz), 8.82-8.79 (m, 2H, H-Ar), 8.67 (dd, 1H, H-6", J = 1.6, 4.8 Hz),
8.09-8.05 (m, 1H, H-4""), 7.41-7.36 (m, 1H, H-5""), 6.42 (s, 1H, H-5%), 5.40 (dd, 1H, H-7, J = 5.4,
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11.1 Hz), 5.05 (d, 1H, H-13, J= 1.5 Hz), 4.82 (dd, 1H, H-1,J=4.8, 11.1 Hz), 3.84 (d, 1H, H-11a, J =
12.0 Hz), 3.71 (d, 1H, H-11b, J = 12.0 Hz), 3.04 (br s, 1H, OH-13), 2.23-1.26 (m, 8H, H-2, 3, 5, 8, 9),
2.13 (s, 3H, Ac), 2.06 (s, 3H, Ac), 1.87 (s, 3H, Me), 1.51 (s, 3H, Me), 0.92 (s, 3H, Me); >*C-NMR
(CDCl;, 100 MHz) & 170.9, 170.5, 163.8, 162.8, 162.0, 157.2, 147.8, 146.3, 144.8, 143.4, 133.7,
112.0, 103.2, 99.6, 83.4, 79.6, 76.7, 73.5, 64.8, 60.1, 54.7, 45.5, 40.4, 37.9, 37.8, 36.2, 29.7, 25.2, 22.7,
21.1, 20.8, 17.5, 16.5, 13.3 ; ESI-HRMS (TFA-Na) calcd. for CiHyNsNaOy 670.2377, found
674.2391 (M+Na™).

7-Deacetyl-7-p-methylbenzoyl pyripyropene A (3d)

L& 3d 1X.3a DEHIE & ARRICHEV2 2 (15.0 mg, 27.7 umol) %
FATER Lz, HERERET7 Ty a2 VA FVET LY
e b9 74— (70:1 CH,Cl,/MeOH) I TRBLL . HEIERE
3d (16.1 mg, 83%) % &7,

[a]™p +67.5 (¢ 1.0, CHCIy); IR (KBr) 3448, 2956, 1715, 1642, 1274,

1247 cm™; '"H-NMR (CDCl;, 300 MHz) & 8.96 (d, 1H, H-2”, J= 1.5

Hz), 8.66 (dd, 1H, H-6", J = 1.5, 4.8 Hz), 8.08-8.04 (m, 1H, H-4"), 8.00 (4, 2H, H-Ar, J = 8.1 Hz),
7.37 (dd, 1H, H-5"*, J = 4.8, 7.8 Hz), 7.29 (d, 2H, H-Ar, J = 8.1 Hz), 6.42 (s, 1H, H-5"), 5.27 (dd, 1H,
H-7, J = 4.8, 10.5 Hz), 5.03 (d, 1H, H-13, /= 3.6 Hz), 4.81 (dd, 1H, H-1, J= 5.1, 11.1 Hz), 3.85 (d,
1H, H-11a, J = 12.0 Hz), 3.67 (d, 1H, H-11b, J = 12.0 Hz), 3.00 (br 5, 1H, OH-13), 2.44 (s, 3H,
Ar-Me), 2.22-1.44 (m, 8H, H-2, 3, 5, 8, 9), 2.13 (s, 3H, Ac), 2.05 (s, 3H, Ac), 1.85 (s; 3H, Me), 1.50
(s, 3H, Me), 0.91 (s, 3H, Me); ’C-NMR (CDCls, 150 MHz) 8 170.9, 170.5, 165.5, 164.0, 162.2,
157.3, 151.5, 146.8, 144.0, 132.9, 129.8, 129.2, 127.4, 127.1, 123.6, 102.9, 99.4, 83.5, 78.0, 73.5, 64.9,
60.3, 54.8, 45.5,40.4, 37.9, 36.2, 25.4,22.7, 21.7, 21.1, 20.9, 17.5, 16.5, 13.2; FAB-HRMS (m-NBA)
calcd. for C37HNO;0660.2809 (MH ™), found 660.2816 (MH ™).

7-Deacetyl-7-2-naphthoyl-pyripyropene A (3¢)

LB 3e 1T, 3a DEALEE & FRRIZHEYS 2 (10.0 mg, 18.5 pmol)
ERAWTER L, A2 T 7 Fy a2 YA VAS
% AZa<w 797 4— (70:1 CHCL/MeOH) 12T L., AR
/Ogo . JEEE 3e (9.5 me, 74%) B 157,

[o]**p +155.2 (¢ 1.0, CHCls); IR (KBr) 3447, 3018, 2360, 2098, 1719,
1643, 1207 cm™; '"H-NMR (CDCls, 300 MHz) & 8.96 (d, 1H, H-2"", J = 2.4 Hz), 8.67-8.64 (m, 2H,
H-6°, Ar), 8.12 (dd, 1H, H-4>*, J = 1.5, 8.7 Hz), 8.07-7.90 (m, 4H, H-Ar), 7.65-7.57 (m, 2H, H-Ar),
7.38-7.33 (m, 1H, H-5"%), 6.42 (s, 1H, H-5"), 5.35 (dd, 1H, H-7, J=4.8, 11.1 Hz), 5.05 (d, 1H, H-13,
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J = 2.1 Hz), 4.83 (dd, 1H, H-1, J = 5.1, 11.1 Hz), 3.86 (d, 1H, H-11a, J = 12.0 Hz), 3.72 (d, 1H,
H-11b, 7 = 12.0 Hz), 2.99 (brs, 1H, OH-13), 2.24-1.26 (m, 8H, H-2, 3, 5, 8, 9), 2.16 (5, 3H, Ac), 2.06
(s, 3H, Ac), 1.92 (s, 3H, Me), 1.92 (s, 3H, Me), 0.93 (s, 3H, Me); "C-NMR. (CDCl;, 150 MHz)
& 171.1, 171.0, 166.5, 164.0, 162.2, 157.4, 151.5, 146.8, 135.7, 132.9, 132.5, 131.3, 129.4, 128.5,
127.8, 127.3, 127.1, 126.8, 125.2, 123.6, 103.0, 99.4, 83.5, 78.4, 73.6, 64.9, 60.3, 54.8, 45.5, 404,
38.0, 36.2, 29.7, 25.4, 22.7, 21.1, 20.9, 17.5, 16.6, 13.2; FAB-HRMS (m-NBA) calcd. for C40H;NO g
696.2809 (MH™), found 696.2833 (MH").

7-Deacetyl-7-p-phenylbenzoyl pyripyropene A (3f)

LAY 3f (3. 3a DA L ERICHE: 2 (100 mg, 185
umol) ZFWTARK L 7z, HERYZFE7 Ty a2V dh
. FNAThrae b 757 4 — (70:1 CHCly/MeOH) 1 THE
o O B, MEIERE 3f(11.1 mg, 83%) & E7,

of O [@]*p +50.6 (¢ 1.0, CHCI;); IR (KBr) 3450, 3019, 2924, 1714,
1643, 1210 cm™; '"H-NMR (CDCl;, 300 MHz) 3 8.98 (d, 1H, H-2”,
J=2.4 Hz), 8.66 (dd, 1H, H-6”, J = 1.5, 4.8 Hz), 8.15 (s, 2H, H-Ar), 8.09-8.05 (m, 2H, H-4>’, Ar),
7.93-7.88 (m, 3H, H-Ar), 7.52-7.27 (m, 4H, H-5", Ar), 6.45 (s, 1H, H-5"), 5.26 (dd, 1H, H-7, 7 =5.7,
12.0 Hz), 5.04 (d, 1H, H-13, /= 3.9 Hz), 4.82 (dd, 1H, H-1,/=5.1, 11.1 Hz), 3.86 (d, 1H, H-11a, J=
12.0 Hz), 3.71 (d, 1H, H-11b, J = 12.0 Hz), 3.00 (br s, 1H, OH-13), 2.23-1.44 (m, 8H, H-2, 3, 5, 8, 9),
2.14 (s, 3H, Ac), 2.06 (s, 3H, Ac), 1.87 (s, 3H, Me), 1.51 (s, 3H, Me), 0.92 (s, 3H, Me); *C-NMR
(CDCls, 150 MHz) & 170.0, 170.5, 166.4, 164.0, 162.2, 157.4, 151.6, 146.8, 133.9, 133.7, 133.0,
131.5, 130.2, 128.7, 127.9, 127.1, 127.0, 126.8, 126.4, 125.8, 124.5, 123.6, 103.0, 99.4, 83.5, 78.5,
736, 65.0, 603, 549, 45.6, 404, 38.0, 362, 29.7, 253, 22.8, 21.2, 20.9, 17.6, 16.7, 13.3;
FAB-HRMS (m-NBA) calcd. for C;2HeaNOy, 722.2965 (MH™), found 722.2950 (MH™).

7-Deacetyl-7-2,2-difluorobenzo[d][1,3]dioxole-3-carbonyl pyripyropene A (3g)

&Y 3g 13, 3a DEALE & FARRICHEY> 2 (10.0 mg, 18.5 pmol)
ERWTER L, HEBYZRE7 Z vy 22V BTN D0 5
! JK@:OXF hrzu= b7774— (70:1 CH.ClyMeOH) ICTHE L., BE

/Ogo JESE 3g (12.8 mg, 85%) % B,
% [@]*p +73.1 (¢ 1.0, CHCLs); IR (KBr) 3439, 3013, 2423, 1719, 1642,
1216 em™; "H-NMR (CDCls, 300 MHz) 6 8.97 (d, 1H, H-2"*, J=2.4 Hz), 8.67 (dd, 1H, H-6, J=1.2,
4.8 Hz), 8.09-8.05 (m, 1H, H-4"), 7.95 (dd, 1H, H-Ar, J = 1.5, 8.1 Hz), 7.79 (d, 1H, H-Ar, J= 1.5
Hz), 7.41-7.36 (m, 1H, H-5>"), 7.17 (d, 1H, H-Ar, J = 8.1 Hz), 6.41 (s, 1H, H-5"), 5.25 (dd, 1H, H-7, J
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=438, 11.1 Hz), 5.03 (d, 1H, H-13, /= 4.2 Hz), 4.82 (dd, 1H, H-1, /= 5.4, 11.4 Hz), 3.83 (d, 1H,
H-11a, J=12.0 Hz), 3.71 (d, 1H, H-11b, /= 12.0 Hz), 3.01 (br s, 1H, OH-13), 2.23-1.42 (m, 8H, H-2,
3,5, 8,9, 213 (s, 3H, Ac), 2.07 (s, 3H, Ac), 1.84 (s, 3H, Me), 1.50 (s, 3H, Me}, 0.91 (s, 3H, Me);
BC-NMR (CDCl;, 150 MHz) & 170.9, 170.5, 164.0, 163.9, 162.1, 157.4, 151.6, 147.3, 146.8, 143 8,
133.0, 127.1, 126.7, 126.3, 123.6, 110.9, 109.3, 103.0, 99.3, 83.3, 78.9, 73.5, 64.9, 60.2, 54.8, 45.5,
404, 37.9, 36.2, 29.7, 25.3, 22.7, 21.1, 20.8, 17.5, 16.5, 13.2; FAB-HRMS (m-NBA) caled. for
C3;H33F3NOy; 726.2362 (MH™), found 726.2388 (MH™).

7-Deacetyl-7-1-naphthoyl-pyripyropene A (3h)

L& 3h 1%, 3a DE R & FRRICHEY> 2 (10.0 mg, 18.5 pmol) %

ATER L, HERBERET? 7y 2 VA AT LY
v 7774 — (70:1 CH,Cly/MeOH) 2 CTHRERIL ., MEIEET
3h (9.5 mg, 74%) % &7,
[o]*p +109.8 (¢ 1.0, CHCly); IR (KBr) 3012, 2952, 2423, 1710, 1642,
1214 cm™; '"H-NMR (CDCls, 300 MHz) & 9.02-8.97 (m, 2H, H-2"", Ar), 8.66-8.52 (m, 2H, H-6"’, Ar),
8.26 (dd, 1H, H-4”, J = 0.9, 7.5 Hz), 7.92 (d, 1H, H-Ar, J = 8.1 Hz), 7.70-7.64 (m, 1H, H-Ar),
7.60-7.53 (m, 2H H-Ar), 7.40-7.35 (m, 1H, H-5""), 6.45 (s, 111, H-5%), 5.37 (dd, 1H, H-7, J= 4.5, 10.5
Hz), 5.06 (d, 111, H-13, J= 1.5 Hz), 4.85 (dd, 11, H-1,J= 5.1, 11.1 Hz), 3.88 (d, 1H, H-11a, J=12.0
Hz), 3.75 (d, 1H, H-11b, J = 12.0 Hz), 2.98 (br s, 1H, OH-13), 2.24-1.26 (m, 8H, H-2, 3, 5, 8, 9), 2.18
(s, 3H, Ac), 2.06 (s, 3H, Ac), 1.88 (s, 3H, Me), 1.51 (s, 3H, Me), 0.93 (s, 3H, Me); >C-NMR (CDCl;,
150 MHz) & 170.9, 170.5, 164.0, 162.2, 161.7, 157.3, 151 .4, 146.7, 142.3, 138.6, 133.3, 133.0, 131.0,
127.2, 127.1, 125.6, 125.1, 123.6, 122.8, 103.0, 99.4, 83.3, 78.9, 73.5, 64.9, 60.2, 54.7, 45.5, 40.4,
37.9, 36.2, 30.0, 25.4, 22.7, 21.1, 20.9, 17.5, 17.2, 16.5, 13.2; FAB-HRMS (m-NBA) calcd. for
C40H42NO1696.2809 (MH™), found 696.2833 (MH™).

7-Deacetyl-7-benzo[b]thiophene-2-carbonyl pyripyropene A (3i)

L&Y 31 iE. 3a DEAE & ARICHEYS 2 (10.0 mg, 18.5 umol)
zRWTERK Lz, HERGEZTRE7 Sy a2 0B VES
hArua=w 757 .4— (70:1 CH,Cl,/MeOH) IZCHESIL., At
JERAHE 3i (12.2 mg, 94%) %157,

[a]*s +114.7 (¢ 1.0, CHCly); IR (KBr) 3456, 3017, 2953, 2396, 1714,

1642, 1581, 1212 cm™; 'II-NMR (CDCl3, 300 MHz) & 8.97 (d, 1H, H-2>*, J = 2.4 Hz), 8.68-8.65 (m,
1H, H-6"), 8.18 (d, 2H, H-Ar, J = 8.1 Hz), 8.08-8.05 (m, 1H, H-4>"), 7.72 (d, 2H, H-Ar, J = 8.1 Hz),
7.51-7.35 (m, 2H, H-5"", Ar), 6.44 (s, 1H, H-5"), 5.31 (dd, 1H, H-7, J = 4.8, 10.5 Hz), 5.05 (d, IH,
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H-13,7=3.9 Hz), 4.83 (dd, 1H, H-1, /= 5.1, 11.1 Hz), 3.87 (d, 11, H-11a, J = 12.0 Hz), 3.71 (d, 11,
H-11b, /= 12.0 Hz), 3.01 (brs, 1H, OH-13), 2.23-1.26 (m, 8H, H-2, 3, 5, 8, 9), 2.15 (s, 3H, Ac), 2.06
(s, 3H, Ac), 1.88 (s, 3H, Me), 1.51 (s, 3H, Me), 0.92 (s, 3H, Me); "C-NMR (CDCl;, 150 MHz)
8 171.0, 170.5, 165.3, 164.0, 162.2, 157.4, 151.5, 146.8, 146.1, 139.9, 132.9, 130.3, 129.0, 128.8,
128.3, 127.3, 127.2, 127.1, 123.6, 103.0, 99.4, 83.5, 78.3, 73.6, 64.9, 60.3, 54.8, 45.5, 40.4, 37.9, 36.2,
25.4, 22.7, 21.1, 20.9, 17.5, 16.6, 13.2; FAB-HRMS (m-NBA) calcd. for CssHasNOoS 701.2295,

found 702.2340 (MH™);
7-Deacetyl-7-p-methoxybenzoyl pyripyropene A (3j))

L&Y 3j 13, 3a DERIE & ARRICHEY 2 (15.0 mg, 27.7 wmol)

EHOCTER LY, HERYZHRET7 7y a2 VATV Aa 5
LAowmaw 797 4— (70:1 CHCL/MeOH) IZTHEEIL, HE
FESH'E 3j (18.7 mg, quant.) &7z,
[o]*'5 +73.7 (¢ 1.0, CHCl); IR (KBr) 3641, 3091, 2960, 1702, 1643,
1606, 1215 em™; "H-NMR (CDCls, 300 MHz) 4 8.96 (d, 1H, H-2"*, J = 1.7 Hz), 8.66 (dd, 1H, H-6"",
J=1.8, 5.1 Hz), 8.09-8.04 (m, 3H, H-4>*, Ar), 7.40-7.35 (m, 1H, H-5""), 6.97 (d, 2H, H-Ar, J = 4.8
Hz), 6.43 (s, 1H, H-5%), 5.24 (dd, 1H, H-7,J=5.1, 11.1 Hz), 5.03 (d, 1H, H-13, /= 3.9 Hz), 4.81 (dd,
1H, H-1,J=5.1, 11.4 Hz), 3.89 (s, 3H, OMe), 3.85 (d, 1H, H-11a, /= 12.0 Hz), 3.68 (d, 1H, H-11b, J
= 12.0 Hz), 3.03 (br s, 1H, OH-13), 2.22-1.45 (m, 8H, H-2, 3, 5, 8, 9), 2.13 (s, 3H, Ac), 2.05 (s, 3H,
Ac), 1.85 (5, 3H, Me), 1.49 (s, 3H, Me), 0.91 (s, 3H, Me); "C-NMR (CDCl;, 150 MHz) 5 170.9,
170.5, 165.2, 164.0, 163.6, 162.2, 157.2, 151.4, 146.7, 133.0, 131.8, 122.5, 115.8, 113.7, 103.0, 99.5,
83.5,77.9, 73.5, 64.9, 60.3, 55.5, 54.8, 45.4, 41.4, 40.4, 37.9, 36.2, 25.4, 22.7, 21.1, 20.9, 17.5, 16.5,
13.2; FAB-HRMS (m-NBA) calcd. for Cs;H;,NO); 676.2756 (MH™), found 676.2753 (MH™);

/go 3

7-Deacetyl-7-p-cyanobenzoyl pyripyropene A (3k)

L&Y 3k 1, 3a DEAIE L FARICHE: 2 (15.0 mg, 27.7 umol)
EHOCTER L7, HEBRYEPREI? Sy adVATXLA T
Lozw= 757 4— (70:1 CH,CL/MeOH) IZTRERIL, Hf
e 3k (14.6 mg, 78%) %157z,

[a]*'5 +72.3 (¢ 1.0, CHCls); IR (KBr) 3490, 2950, 2230, 1730, 1210

em™'; "H-NMR (CDCls, 300 MHz) & 8.96 (dd, 1H, H-2”’, J=2.4, 0.6 Hz), 8.67 (dd, 1H, H-6", J = 4.8,
1.5 Hz), 8.21 (d, 2H, H-Ar, J = 7.8 Hz), 8.09-8.05 (m, 1H, H-4>"), 7.80 (d, 2H, H-Ar, J = 7.8 Hz),
7.41-7.36 (m, 1H, H-5"), 6.40 (s, 1H, H-5%), 5.29 (dd, 1H, H-7, /= 11.1, 6.0 Hz), 5.04 (d, 1H, H-13,
J =42 Hz), 4.82 (dd, 1H, H-1, J = 11.0, 6.0 Hz), 3.82 (d, 1H, H-11a, J = 12.0 Hz), 3.73 (d, 1H,

AO 3k
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. H-11b, J=12.0 Hz), 3.00 (br s, 1H, OH-13), 2.18-1.50 (m, 8H, H-2, 3, 5, 8, 9), 2.13 (s, 3H, Ac), 2.05

(s, 3H, Ac), 1.85 (s, 3H, Me), 1.50 (s, 3H, Me), 0.91 (s, 3H, Me); *C-NMR (CDCl;, 150 MHz) &
170.9, 170.5, 163.9, 162.0, 159.7, 157.5, 153.7, 151.6, 146.8, 133.9, 133.0, 132.3, 130.2, 127.0, 123.6,
117.8, 116.7, 103.0, 99.2, 83.2, 79.3, 73.5, 64.8, 60.2, 54.8, 45.4, 40.4, 37.9, 36.1, 25.2, 22.7, 21.1,
20.8, 17.5, 16.6, 13.2; FAB-HRMS (m-NBA) caled for CiHyoN,Oye 671.2605 (MH™), found
671.2600 (MH™).

T-Deacetyl-7-m-fluorobenzoyl pyripyropene A (31)

L&Y 3112 3a DEEH: & BERRIZFEV 2 (10.0 mg, 18.5 umol) %

HO.
o o, AwTalk Lz, HERMETE7 Sy as VAT AT LY
A 0 OJ\©,F 0w 77 74— (70:1 CHCL/MeOH) ICTHE L, ARERE
o~ 31(11.7 mg, 95%) %&7,
/go 3l

[a]*p +86.5 (¢ 1.0, CHCL); IR (KBr) 3445, 3019, 2965, 1721, 1677,
1643, 1216 cm™; "TH-NMR (CDCl3, 300 MHz)  8.97 (d, 1H, H-2", J=2.1 Hz), 8.66 (dd, 1H, H-6"*, .J
= 1.5, 4.8 Hz), 8.08-8.04 (m, 1H, H-4”), 7.92-7.88 (m, 1H, H-Ar), 7.79-7.75 (m, 1H, H-Ar),
7.51-7.44 (m, 1H, H-Ar), 7.40-7.28 (m, 2H, H-5", Ar), 6.42 (s, 1H, H-5%), 5.26 (dd, 19, H-7, J=4.8,
11.1 Hz), 5.03 (d, 1H, H-13,J=4.2 Hz), 4.81 (dd, 1H, H-1,J=5.1, 11.4 Hz), 3.85 (d, 1H, H-11a,J =
12.0 Hz), 3.68 (d, 1H, H-11b, J = 12.0 Hz), 2.98 (br s, 1H, OH-13), 2.21-1.41 (m, $H, H-2, 3, 5, 8, 9),
2.12 (s, 3H, Ac), 2.04 (s, 3H, Ac), 1.82 (s, 3H, Me), 1.48 (s, 3H, Me), 0.90 (s, 3H, Me); C-NMR
(CDCls, 150 MHz) & 170.9, 170.5, 163.9, 162.1, 161.8, 157.4, 151.6, 146.8, 132.9, 130.67 (d, J =
15.6 Hz), 127.1, 125.5, 123.6, 120.4, 120.3, 116.7, 116.5, 103.0, 99.3, 83.3, 78.7, 73.5, 64.9, 60.2,
54.8, 45.5, 40.4, 37.9, 36.2, 25.3, 22.7, 21.1, 20.9, 17.5, 16.5, 13.2; FAB-HRMS (m-NBA) calcd. for
C36HasFNO,664.2558 (MH™), found 664.2581 (MH™).

7-Deacetyl-7-p-chlorobenzoyl pyripyropene A (3m)

L&Y 3m 1, 3a DEEEE & HARICHEY: 2 (15.0 mg, 27.7 pmol)

HO
o 00 04 ZRGTER LT, HERBEZTET7 I v 2 YA VST
Ko i o)‘\©\ Lrwve b5 74— (70:1 CH,Cl/MeOH) I THEEIL . HE
/Og O JEEUVE 3m (15.0 mg, 80%) BT,
(@] 3m

[a]*'p +83.2 (¢ 1.0, CHCI5); IR (KBr) 3473, 3008, 2955, 2071, 1720,

2643, 1581, 1245 cm™’; 'H-NMR (CDCl;, 300 MHz) 8 8.97 (d, 1H, H-2", J = 2.1 Hz), 8.67 (dd, 1H,
H-6,J=1.5, 4.8 Hz), 8.09-8.02 (m, 3H, H-4", Ar), 7.49-7.45 (m, 2H, Ar), 7.40-7.36 (m, 1H, H-5"),
6.42 (s, 1H, H-5"), 5.26 (dd, 1H, H-7, J = 4.8, 11.1 Hz), 5.03 (d, 1H, H-13, J = 4.2 Hz), 4.82 (dd, 11,
H-1,J=4.8, 11.1 Hz), 3.83 (d, 1H, H-11a, J = 12.0 Hz), 3.70 (d, 1H, H-11b, J = 12.0 Hz), 3.00 (brs,
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1H, OH-13), 2.22-1.43 (m, 8H, H-2, 3, 5, 8, 9), 2.12 (s, 3H, Ac), 2.05 (s, 3H, Ac), 1.84 (s, 3H, Me),
1.50 (s, 3H, Me), 0.91 (s, 3H, Me); "*C-NMR (CDCls, 150 MHz) & 170.9, 170.5, 164.6, 163.9, 162.1,
157.4, 151.6, 146.8, 139.8, 133.0, 131.1, 128.9, 128.6, 127.1, 123.6, 120.8, 116.4, 103.0, 99.3, 83.3,
78.6, 73.5, 64.9, 60.2, 54.8, 45.4, 40.4, 37.9, 362, 25.3, 227, 21.1, 20.9, 20.8, 17.5, 13.2;
FAB-HRMS (m-NBA) calcd. for C3sH3sNO4C1680.2262 (MH "), found 680.2269 (MH").

7-Deacetyl-7-p-ethylbenzoyl pyripyropene A (3n)

LAY 3n 13, 3a DERIE & FRRITREY 2 (10.0 mg, 18.5 pmol)
EROCTABR L, HERMETHE7 72 VA5 VA7
o’k©\/ Lya=w 757 14— (70:1 CH.Cl/MeOH) IZTHERIL . HE

JERE 3n (11.7 mg, 94%) #&F7,

[a]*'b +86.4 (¢ 1.0, CHCI3); IR (KBr) 3445, 3019, 2965, 2399, 1716,
1677, 1215 em™; "H-NMR (CDCl;, 300 MHz) & 8.90 (dd, 1H, H-2**, J = 0.9, 2.4 Hz), 8.59 (dd, 1H,
H-6",J = 1.5, 4.8 Hz), 8.01-7.95 (m, 3H, H-4"*, Ar), 7.33-7.19 (m, 3H, H-5"", Ar), 6.35 (s, 1H, H-5),
5.20 (dd, 1H, H-7, J = 5.4, 11.1 Hz), 4.97-4.96 (m, 1H, H-13), 4.74 (dd, 1H, H-1, /= 5.1, 11.1 Hz),
3.79 (d, 1H, H-11a, J = 12.0 Hz), 3.61 (d, 1H, H-11b, J = 12.0 Hz), 2.89 (br d, 1H, OH-13, J= 1.5
Hz), 2.15-1.39 (m, 10H, H-2, 3, 5, 8, 9, CH,CH3), 2.06 (s, 3H, Ac), 1.98 (s, 3H, Ac), 1.78 (s, 3H, Me),
1.42 (s, 3H, Me), 1.20 (s, 3H, CH,CH), 0.84 (s, 3H, Me); "C-NMR (CDCl;, 150 MHz) & 170.9,
170.5, 165.5, 164.0, 162.2, 157.3, 151.6, 150.3, 146.8, 132.9, 129.9, 128.0, 127.6, 127.1, 125.2, 123.6,
102.9, 99.4, 83.5, 78.0, 73.5, 64.9, 60.3, 54.8, 45.5, 40.4, 37.9, 36.2, 29.0, 26.7, 25.4, 22.7, 21.1, 20.9,
17.5, 16.5, 153, 13.2; FAB-HRMS (m-NBA) calcd. for CagHyNO,o 674.2965 (MH™), found
674.2955 (MH").

7-Deacetyl-7-m-bromobenzoyl pyripyropene A (30)

L& 30 1. 3a DERLEE & FRRICREY 2 (10.0 mg, 18.5 umol) %

HO.
o 0, HeTAR L7, HERBZTET7? F v 2 UATNAT LY
Ao oG o’”\@ﬁf w279 74— (70:1 CH,CL/MeOH) TR, ALY
o~ SEL 3
/go N 30 (9.5 mg, 71%) %137z,

[e]*s +71.9 (¢ 1.0, CHCL3); IR (KBr) 3437, 3019, 2928, 2400, 1721,
1643, 1215 cm™; 'H-NMR (CDCls, 300 MHz) & 8.97 (d, 1H, H-2"’, J=2.1 Hz), 8.66 (dd, 1H, H-6"*, J
= 1.5, 4.8 Hz), 8.23-8.21 (m, 1H, H-Ar), 8.09-8.02 (m, 2H, H-4"*, Ar), 7.75-7.72 (m, 1H, H-Ar),
7.40-7.35 (m, 2H, H-5", Ar), 6.42 (s, 1H, H-5), 5.26 (dd, 1H, H-7, J = 5.1, 11.4 Hz), 5.03 (d, 1H,
H-13,J=2.7 Hz), 4.81 (dd, 1H, H-1,J = 5.1, 11.4 Hz), 3.83 (d, 1H, H-11a,J = 12.0 Hz), 3.70 (d, 1H,
H-11b, J = 12.0 Hz), 2.97 (br s, 1H, OH-13), 2.22-1.43 (m, 8H, H-2, 3, 5, 8, 9), 2.13 (s, 3H, Ac), 2.05
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(s, 3H, Ac), 1.84 (s, 3H, Me), 1.49 (s, 3H, Me), 0.90 (s, 3H, Me); "C-NMR (CDCl;, 150 MHz)
& 170.9, 170.5, 164.2, 163.9, 162.1, 157.4, 151.6, 146.8, 136.2, 133.0, 132.7, 132.1, 130.1, 128.3,
123.6, 122.6, 103.0, 99.4, 83.3, 78.8, 73.5, 64.9, 60.3, 54.8, 45.5, 40.4, 37.9, 36.2, 29.7, 25.3, 22.7,
21.1, 20.9, 17.5, 16.6, 13.2; FAB-HRMS (m-NBA) calcd. for C3sH30BrNO 724.1757 (MH+), found
724.1744 (MH™).

7-Deacetyl-7-p-fluorobenzoyl pyripyropene A (3p)

0.
HO &Y 3p 12, 3a DEEEE & RAERICHEV: 2 (10.0 mg, 18.5 umol) %
o hs FGTAR L 7e, MERMERHET 5y S as Y AFAH T b2
Ay L OJ\Q e b9 74— (70:1 CHClyMeOH) I THR L., BelERLE
o~ F 3p (9.2 mg, 75%) %87,
/go 3p

[a]*p +79.3 (¢ 1.0, CHCl); IR (KBr) 3446, 3019, 2958, 1717, 1680,
1215 em™; "H-NMR (CDCls, 300 MHz) & 8.90 (d, 1H, H-2"", J = 2.1 Hz), 8.59 (dd, 1H, H-6", J= 1.5,
4.8 Hz), 8.08-8.04 (m, 2H, H-Ar), 8.01-7.97 (m, 1H, H-4""), 7.30 (dd, 1H, H-5*, J = 4.8, 8.1 Hz),
7.12-7.07 (m, 21, H-Ar), 6.35 (s, 1H, H-5%), 5.18 (dd, 1H, H-7, .7 = 5.1, 10.8 Hz), 4.97-4.95 (m, 1H,
H-13), 4.75 (dd, 1H, H-1, J=5.1, 11.4 Hz), 3.76 (d, |H, H-11a, ./ = 12.0 Hz), 3.63 (d, 1H, H-11b, J =
12.0 Hz), 2.91 (br d, 1H, OH-13, J= 1.5 Hz), 2.15-1.42 (m, 8H, H-2, 3, 5, 8, 9), 2.06 (s, 3H, Ac), 1.98
(s, 3H, Ac), 1.77 (s, 3H, Me), 1.42 (s, 3H, Me), 0.84 (s, 3H, Me); *C-NMR (CDCl;, 150 MHz)
3 170.9, 170.5, 166.8, 165.1, 164.5, 164.0, 162.2, 157.4, 151.6, 146.8, 134.1, 132.9, 132.3, 132.3,
127.1, 126.4, 123.6, 116.7 (J = 22.1 Hz), 103.0, 99.4, 83.3, 78.5, 73.5, 64.9, 60.3, 54.8, 40.4, 37.9,
36.2,25.3,22.7,21.1, 20.9, 17.5, 16.5, 13.2; FAB-HRMS (m-NBA) caled. for C3gH3sFNO;664.2558
(MH"™), found 664.2589 (MH").

7-Deacetyl-7-p-bromobenzoyl pyripyropene A (3q)

LAY 3q 3,32 DAL & FARICHEY> 2 (10.0 mg, 18.5 pmol) %

HO.
o 0, AnTER L, Mzt r795 v a2 VA VIT LT
Ao H OJK@ a7 74— (70:1 CHClL/MeOH) IZTHHE L, HEERE -
/Ogo B 3q(12.5 mg, 93%) %7,

% [a]*s +51.0 (¢ 1.0, CHCL); IR (KBr) 3471, 3005, 2955, 1718, 1644,
1589, 1247 em’'; 'H-NMR (CDCls, 300 MHz) 8 8.90 (d, 1H, H-2", J=2.1 Hz), 8.59 (dd, 1H, H-6*, J
= 1.5, 4.8 Hz), 8.01-7.98 (m, 1H, H-4""), 7.90 (d, 2H, H-Ar, J = 8.2 Hz), 7.56 (d, 2H, H-Ar, J = 8.2
Hz), 7.33-7.20 (m, 1H, H-5""), 6.34 (s, 1H, H-5"), 5.18 (dd, 1H, H-7, J = 4.5, 10.8 Hz), 4.96 (d, 1H,
H-13,J/=2.1 Hz), 475 (dd, 1H, H-1,/= 5.1, 11.1 Hz), 3.76 (d, 1H, H-11a, J = 12.0 Hz), 3.64 (d, 1H,
H-11b, J = 12.0 Hz), 2.91 (br s, 1H, OH-13), 2.15-1.35 (m, 8H, H-2, 3, 5, 8, 9), 2.06 (s, 3H, Ac), 1.98
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(s, 3H, Ac), 1.77 (s, 3H, Me), 1.42 (5, 3H, Me), 0.84 (s, 3H, Me); “C-NMR (CDCl;, 150 MHz)
8 170.9, 170.5, 164,8, 163.9, 162.1, 157.4, 151.6, 146.8, 132.9, 131.9, 131.2, 129.0, 128.4, 127.1,
123.6, 103.0, 99.3, 83.3, 78.6, 73.5, 64.9, 60.3, 54.8, 45.5, 40.4, 37.9, 36.2, 32.4,30.9, 25.3, 22.7, 21.1,
20.9, 17.5, 16.5, 13.2; FAB-HRMS (m-NBA) caled. for Csll;BrNOy, 724.1757 (MH™), found
724.1740 (MH").

7-Deacetyl-7-p-methylthiobenzoyl pyripyropene A (3r)

L&Y 3r 13, 3a DEREE L FRRIZHEY 2 (10.0 mg, 18.5 pmol)
EHOTER L7, HERYZFET7 Sy as VA VAT
e Lo 757 14— (70:1 CH,ClyMeOH) 2 CHEBIL, HfA

A . JEEE 3r (12.7 mg, quant.) &7,

[0]*p +87.0 (¢ 1.0, CHCLy); IR (KBr) 3460, 3020, 2400, 1715, 1662,
1592, 1212 em™; '"H-NMR (CDCls, 300 MHz) 6 8.90 (d, 1H, H-2”’, J=1.5 Hz), 8.59 (dd, 1H, H-6", J
= 1.8, 4.8 Hz), 8.01-7.97 (m, 1H, H-4""), 7.93 (dd, 2H, H-Ar, J=2.1, 6.9 Hz), 7.93 (dd, 2H, H-Ar, J =
2.1, 6.9 Hz), 7.33-7.28 (m, 1H, H-5"%), 6.34 (s, 1H, H-5%), 5.18 (dd, 1H, H-7, J = 4.8, 10.8 Hz), 4.96
(dd, 1H, H-13, J=2.1, 3.6 Hz), 4.74 (dd, 1H, H-1,.J=5.1, 11.1 Hz), 3.78 (d, 1H, H-11a, J= 12.0 Hz),
3.62 (d, 1H, H-11b, J = 12.0 Hz), 2.90 (br d, 1H, OH-13, J=2.1 Hz), 2.47 (s, 3H, SMe), 2.15-1.42 (m,
8H, H-2, 3, 5, 8, 9), 2.06 (s, 3H, Ac), 2.05 (s, 3H, Ac), 1.77 (s, 3H, Me), 1.42 (s, 3H, Me), 0.84 (s, 3H,
Me); *C-NMR (CDCls, 150 MHz) & 171.0, 170.5, 165.2, 164.0, 162.2, 157.3, 151.5, 146.8, 146.0,
132.9, 130.0, 127.1, 126.1, 125.0, 123.6, 102.9, 99.4, 83.4, 78.1, 73.5, 64.9, 60.3, 54.8, 45.5, 40.4,
37.9, 36.2, 254, 227, 21.1, 209, 17.5, 16.5, 14.8, 13.2; FAB-HRMS (m-NBA) calcd. for
C37HpNO 8 692.2529 (MH™), found 692.2539 (MH").

7-Deacetyl-7-p-iodobenzoyl pyripyropene A (3s)

L&Y 3s 12,32 DA & FIRRICHEY 2 (25.0 mg, 46.3 umol) %
AeTEHER L, HERBZHRE7 Sy as VAT NHE T LY
v b5 74— (70:1 CH,ClyMeOH) IZTHRHIL, HEIEEH
35 (29.8 mg, 84%) &7,

[a]*s +97.5 (¢ 1.0, CHCLs); IR (KBr) 3460, 3010, 2954, 1721, 1644,

1584, 1248 cm™; "H-NMR (CDCls, 300 MHz) & 8.97 (d, 1H, H-2"", J = 0.9 Hz), 8.67 (dd, 1H, H-6"*, J
= 1.8, 4.8 Hz), 8.08-8.04 (m, 1H, H-4""), 7.88-7.79 (m, 4H, H-Ar), 7.40-7.35 (m, 1H, H-5""), 6.41 (s,
1H, H-5""), 5.25 (dd, 1H, H-7, J = 4.8, 10.5 Hz), 5.03 (d, 1H, H-13, J = 3.9 Hz), 4.82 (dd, 1H, H-1, J
= 4.8, 11.1 Hz), 3.84 (d, 1H, H-11a, J = 12.0 Hz), 3.71 (d, 1H, H-11b, J = 12.0 Hz), 3.02 (br s, 1H,
OH-13), 2.22-1.46 (m, 8H, H-2’, 3°, 5, 8°, 9°), 2.13 (5, 3H, Ac), 2.05 (5, 3H, Ac), 1.84 (s, 3H, Me),
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1.49 (s, 3H, Me), 0.91 (s, 3H, Me); *C-NMR (CDCls, 150 MIz) 5 1709, 170.5, 165.0, 163.9, 162.1,
1573,1514,146.7,1379,133.0,131.1,1296, 123.6, 1125, 103.0, 101 2,993, 83.3, 78.6, 73.5, 64 8,
60.2,54.7,454,404,379,36.1,253,22.7,21.1,208, 17.5, 16.5, 13.2; FAB-HRMS (m-NBA) calcd.
for CssH3sINOy 772.1614 (MH"), found 772.1619 (MH").

7-Deacetyl-7-p-nitrobenzoyl pyripyropene A (3t)

L&Y 3¢ 1d. 3a DGR & FEREICHFE 2 (10.0 mg, 18.5 umol)

HG,
] 5, ERCTAR LT, BERWE T 5y 2 2y DY LH 7
Ao L o”@\ LIV 7974 — (70:1 CHCL/MeOH) i THEM L., A
/Og NO; JRSVEE 3t (1.1 mg, 87%) %1B7-, |
0] 3t

[0]*p +68.1 (¢ 1.0, CHCl3); IR (KBr) 1433, 3020, 2400, 1723, 1707,

1216 em™; "H-NMR (CDCls, 300 MHz) & 8.95 (d, 1H, H-2", J= 1.5 Hz), 8.59 (dd, 1H, H-6"*, /= 1.5,
5.1 Hz), 8.29-8.19 (m, 4H, H-Ar), 8.02-7.98 (m, 1H, H-4"), 7.34-7.30 (m, 1H, H-5""), 6.34 (s, 1H,
H-5%), 5.22 (dd, 1H, H-7, J=5.4, 11.7 Hz), 4.97 (d, 1H, H-13, J = 3.9 Hz), 4.76 (dd, 1H, H-1, /= 5.1,
11.4 Hz), 3.75 (d, 1H, H-11a, J = 12.0 Hz), 3.66 (d, 1H, H-11b, J = 12.0 Hz), 2.94 (br s, 1H, OH-13),
2.16-1.42 (m, 8H, H-2, 3, 5, 8, 9), 2.07 (s, 3H, Ac), 1.99 (s, 3H, Ac), 1.80 (s, 3H, Me), 1.44 (s, 3H,
Me), 0.85 (s, 3H, Me); *C-NMR (CDCls, 150 MHz) 8 170.9, 170.5, 163.6, 161.9, 160.3, 157.2, 150.7,
148.7, 135.4, 133.1, 130.9, 123.7, 99.7, 83.3, 79.4, 73.5, 64.9, 60.2, 54.8, 49.7, 45.5, 40.4, 37.9, 36.2,
33.1, 29.7, 25.3, 22.7, 21.1, 20.8, 184, 17.5, 16.6, 13.3; FAB-HRMS (m-NBA) calcd. for
Ca6HasN2012691.2503 (MH ™), found 691.2510 (MH™).

7-Deacetyl-7-p-vinylbenzoyl pyripyropene A (3u)

LAY 3u . 3a D EFLE & FRRICHEW 2 (15.0 mg, 27.7 umol) %
ATER LY, HERYZPRETZ? Sy a2 YAV AS LY
e b7 574 — (70:1 CH,ClyMeOH) IZTHEML, AGOIFRE
3t (16.1 mg, 87%) % {37z,

[a]*p +81.5 (¢ 1.0, CHCl3); IR (KBr) 3457, 3012, 2934, 2855, 1703,

1644, 1607, 1247 cm™; '"H-NMR (CDCls, 300 MHz) & 8.97 (d, 1H, H-2"*, J= 1.8 Hz), 8.66 (dd, 1H,
H-6", J= 1.5, 4.8 Hz), 8.08-8.04 (m, 3H, H-4", Arx2), 7.51 (d, 2H, H-Ar, J = 8.4 Hz), 7.39-7.35 (m,
1H, H-5""), 6.78 (dd, 1H, H-vinyl, J = 11.1, 17.7 Hz), 6.42 (s, 1H, H-5°"), 5.89 (d 1H, H-vinyl, J =
17.7 Hz), 5.41 (d, 1H, H-vinyl, J = 11.1 Hz), 5.27 (dd, 1H, H-7, J = 5.4, 11.1 Hz), 5.04 (d, LH, H-13,
J =42 Hz), 4.82 (dd, 1H, H-1, J = 5.4, 11.4 Hz), 3.85 (d, 1H, H-11a, J = 12.0 Hz), 3.68 (d, 1H,
H-11b, J = 12.0 Hz), 3.00 (br s, 1H, OH-13), 2.22-1.43 (m, 8H, H-2’, 37, 5°, 8’, 9°), 2.13 (s, 3H, Ac),
2.05 (s, 3H, Ac), 1.84 (s, 3H, Me), 1.50 (s, 3H, Me), 0.91 (s, 3H, Me);, *C-NMR (CDCls, 150 MHz)
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31709, 170.5, 1652, 164.0, 1622, 1574, 151.5, 146.8, 1423, 1359, 1329, 130.0, 1292, 127.1,
1262, 123.6, 1168, 102.9, 994, 83.4,78.2,73.5,64.9, 60.3, 54.8,45.5, 404, 37.9, 362, 33.9, 25.6,
25.3,22.7,21.1,209, 17.5, 165, 13.2; FAB-HRMS (m-NBA) calcd. for C3sHpNO, 672.2809 (MH "),
found 672.2796(MI1").

7-Deacetyl-7-m-methylbenzoyl pyripyroi)ene A (3v)

&% 3v 1. 3a DAL & RIBRICREV 2 (15.0 mg, 27.7 umol) %
HoTER L, HEBRYZHTET7 v 2P VATV E T LY
BT 74— (70:1 CHCl/MeOH) IZTHEB L. HEIELE

A o 3v (15.3 mg, 84%) &7,

| [a]*'p +66.5 (¢ 1.0, CHCL3); IR (KBr) 3447, 2956, 1717, 1643, 1245

cm™; 'TH-NMR (CDCls, 300 MHz) & 8.97 (d, 1H, H-2", J = 1.5 Hz), 8.66 (dd, 1H, H-6", J= 1.8, 4.8
Hz), 8.08-8.04 (m, 1H, H-4"), 7.92-7.90 (m, 2H, Ar), 7.41-7.35 (m, 3H, H-5"", Ar), 6.42 (s, 1H, H-5"),
528 (dd, 1H, H-7, /= 5.4, 11.4 Hz), 5.03 (d, 1H, H-13, J = 4.2 Hz), 4.82 (dd, 1H, H-1, /=51, 11.4
Hz), 3.84 (d, 1H, H-11a, J = 12.0 Hz), 3.69 (d, 1H, H-11b, J = 12.0 Hz), 3.00 (br s, 1H, OH-13), 2.44
(s, 3H, Ar-Me), 2.22-1.44 (m, 8H, H-2, 3, 5, 8, 9), 2.13 (5, 3H, Ac), 2.05 (s, 3H, Ac), 1.86 (s, 3H, Me),
1.50 (s, 3H, Me), 0.91 (s, 3H, Me); "C-NMR (CDCls, 150 MHz) 8 170.9, 170.5, 165.6, 164.0, 162.2,
157.4, 151.6, 146.8, 138.3, 134.0, 132.9, 130.3, 130.1, 128.4, 127.1, 126,8, 123.6, 102.9, 99.4, 83.5,
78.1, 73.5, 64.9, 60.3, 54.8, 45.5, 40.4, 37.9, 36.2, 25.3, 22.7, 21.3, 21.1, 20.9, 17.5, 16.6, 13.2;
FAB-HRMS (m-NBA) calcd. for C3;H;NO,660.2809 (MH ™), found 660.2816 (MH™).

7-Deacetyl-7-m-iodobenzoyl pyripyropene A (3w)

&Y 3w id. 3a DA L RAIRRICHE 2 (25.0 mg, 46.3 umol)
ERAVTER L, MERYEFE7 T v as VAPV A T4
ru= b5 74— (70:1 CH,CL/MeOH) IZTEHIL ., Atk

Ko w H 3w (24.1 mg, 68%) # &7,
[a]*s +47.6 (¢ 1.0, CHCL); IR (KBr) 3446, 3007, 2954, 2116, 1720,
1643, 1580, 1220 cm™; "H-NMR (CDCls, 300 MHz) & 8.98 (d, 1H, H-2", J = 1.8 Hz), 8.67 (dd, 1H,
H-6, J = 1.8, 4.8 Hz), 8.43 (dd, 1H, H-4"> J = 1.5, 1.8 Hz), 8.09-8.05 (m, 3H, H-5"°, Arx2),
7.96-7.92 (m, 1H, H-Ar), 7.40-7.22 (m, 1H, H-5"), 7.24 (s, 1H, H-Ar), 6.43 (s, 1H, H-5"), 5.26 (dd,
1H, H-7, J= 5.1, 11.1 Hz), 5.03 (d, 1H, H-13,J=4.2 Hz), 4.82 (dd, 1H, H-1, /= 5.1, 11.4 Hz), 3.83
(d, 1H, H-11a, J = 12.0 Hz), 3.70 (d, 1H, H-11b, J= 12.0 Hz), 3.00 (br 5, 1H, OH-13), 2.22-1.343 (m,
8H, H-2°, 3°, 5°, 8, 9%, 2.13 (5, 3H, Ac), 2.05 (s, 3H, Ac), 1.84 (s, 3H, Me), 1.50 (s, 3H, Me), 0.91 (s,
3H, Me); PC-NMR (CDCls, 150 MHz) & 178.9, 170.5, 164.0, 163.9, 162.1, 158.0, 157.2, 1512, 146.5,
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142.1, 138.6, 133.2, 1320, 130.2, 128.9, 103.0, 99.5, 939, 83.3, 78.7, 73.5, 64.8, 60.2, 54.8, 45 .5,
404, 379, 36.2, 292, 25.3, 227, 21.1, 208, 17.5, 16.5, 13.2; FAB-HRMS (m-NBA) calcd. for
CaH30INO;(772.1613 (MH™), found 772.1619 (MH").

7-Deacetyl-7-o0-iodobenzoyl pyripyropene A (3x)

&Y 3x 13, 3a DENE & FRRITHEY 2 (25.0 mg, 46.3 pumol) %
AuTER LT, HEEYE2TE 7 v a2 VAT VAT LY
e r 7574 — (70:1 CHClyMeOH) I THEBL., AGIESLE
3x (27.3 mg, 77%) %187,

[a]*p +64.6 (¢ 1.0, CHCly); IR (KBr) 3445, 3005, 2933, 2855, 1721,
1643, 1580, 1200 cm™; "H-NMR (CDCl;, 300 MHz) 5 8.97 (d, 1H, H-2>, J = 0.9 Hz), 8.67 (dd, 1H,
H-6"", J= 1.8, 4.8 Hz), 8.43 (dd, 1H, H-Ar, J = 1.5, 1.8 Hz), 8.09-8.05 (m, 2H, H-4"", Ar), 7.96-7.92
(m, 1H, H-Ar), 7.40-7.36 (m, 1H, H-5""), 7.28-7.22 (m, 1H, H-Ar), 6.42 (s, 1H, H-5""), 5.26 (dd, 1H,
H-7, J = 5.1, 11.1 Hz), 5.04-5.02 (m, 1H, H-13), 4.81(dd, 1H, H-1, J = 5.1, 11.1 Hz), 3.83 (4, 1H,
H-11a, /= 12.0 Hz), 3.71 (d, IH, H-11b, J = 12.0 Hz), 2.92 (br d, 1H, OH-13, /= 1.8 Hz), 2.22-1.38
(m, 8H, H-2’, 3°, 5, 8, 9%), 2.12 (s, 3H, Ac), 2.05 (s, 3H, Ac), 1.58 (s, 3H, Me), 1.49 (s, 3H, Me),
0.91 (s, 3H, Me); “C-NMR (CDCls, 150 MHz) & 170.9, 170.5, 164.0, 163.9, 162.1, 157.3, 151.5,
146.7, 142.1, 138.6, 132.9, 132.0, 130.1, 128.8, 123.6, 103.0, 99.3, 93.9, 83.3, 78.7, 73.5, 64.8, 60.2,
547,454, 40.4, 37.9, 36.1, 25.3, 24.9, 22.67, 21.1, 20.8, 17.5, 16.5, 13.2; FAB-HRMS (m-NBA)
calcd. for C3sHzINO;772.1613 (MH"), found 772.1619 (MH ).

7-Deacetyl-7—m-chlorobenzoyl pyripyropene A (3z)

L& 3z 13 . 3a DA HE: & RSRICREV 2 15.0 mg, 27.7 pmol) %
AeTHER L, MEBMZHET7 v a2 VATFNAT LY
O)K©/C' ne + 75 74— (70:1 CHCL/MeOH) i TRER L, HfaiRHE
L . 3z (15.1 mg, 80%) %157,

_ [a]*p +70.3 (¢ 1.0, CHCls); IR (KBr) 3446, 2953, 1721, 1644, 1578,
1251 em™; '"H-NMR (CDCls, 300 MHz) & 8.97 (d, 1H, H-2°*, /= 1.5 Hz), 8.67 (dd, 1H, H-6", J=1.5,
4.8 Hz), 8.09-8.05 (m, 2H, H-4", Ar), 8.02-7.98 (m, 1H, Ar), 7.61-7.57 (m, 1H, Ar), 7.45 (d, 1H,
H-Ar, J = 7.8 Hz), 7.42-7.36 (m, 1H, H-5"), 6.43 (s, 1H, H-5), 5.27 (dd, 1H, H-7, J= 5.1, 11.1 Hz),
5.04 (d, 1H, H-13, /= 4.2 Hz), 4.82 (dd, 1H, H-1,J=5.1, 11.1 Hz), 3.84 (d, 1H, H-11a, J = 12.0 Hz),
3.71 (d, 1H, H-11b, J = 12.0 Hz), 3.00 (br s, 1H, OH-13), 2.22-1.49 (m, 8H, H-2, 3, 5, 8, 9), 2.13 (s,
3H, Ac), 2.05 (s, 3H, Ac), 1.85 (s, 3H, Me), 1.50 (s, 3H, Me), 0.91 (s, 3H, Me); *C-NMR (CDCL;,
150 MHz) & 170.9, 170.5, 164.3, 163.9, 162.1, 157.4, 151.6, 146.8, 134.7, 133.3, 133.0, 131.9, 129.8,
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129.8, 127.9, 127.1, 123.6, 103.0, 99.3, 83.3, 78.8, 73.5, 64.9, 60.2, 54.8, 45.5, 40.4, 37.9, 36.2, 25.3,
227, 21.1, 20.8, 17.5, 16.6, 13.2; FAB-HRMS (m-NBA) calcd. for C3sHzsNO1,C1680.2262 (MH™),
found 680.2269 (MH™).

7-Deacetyl-7-m-methylthiobenzoyl pyripyropene A (3aa)

{t&%7 3aa 13,32 DERREE & EREICREL> 2 (10.0 mg, 18.5 umol)
ZRWTAR L, HERYZRE7 Sy as VATFNA T
o)©/SMe LZue 797 4— (701 CHCL/MeOH) i THERL., Af
L JEHE 3aa (11.1 mg, 87%) /K7,

[a]*p +58.5 (¢ 1.0, CHCls); IR (KBr) 3449, 3019, 1716, 1708, 1216
cm™; 'TH-NMR (CDCl;, 300 MHz) & 8.91 (d, 1H, H-2"", J = 2.1 Hz), 8.60 (dd, 1H, H-6", J= 1.5, 5.1
Hz), 8.02-7.98 (m, 1H, H~4’%), 7.91-7.90 (m, 1H, H-Ar), 7.81-7.77 (m, 1H, H-Ar), 7.43-7.29 (m, 3H,
H-5", Ar), 6.36 (s, 1H, H-5%), 5.20 (dd, 1H, H-7, J= 5.4, 11.4 Hz), 4.97 (d, 1H, H-13, J = 4.2 Hz),
475 (dd, 1H, H-1, J=5.1, 11.1 Hz), 3.78 (d, 1H, H-11a, J= 12.0 Hz), 3.63 (d, 1H, H-11b, J = 12.0
Hz), 2.92 (br s, 1H, OH-13), 2.48 (s, 3H, SMe), 2.15-1.41 (m, 8H, H-2, 3, 5, 8, 9), 2.06 (s, 3H, Ac),
1.98 (s, 3H, Ac), 1.78 (s, 3H, Me), 1.43 (s, 3H, Me), 0.84 (s, 3H, Me); C-NMR (CDCls, 150 MHz)
& 170.91, 170.5, 165.1, 164.0, 162.2, 157.4, 151.6, 146.8, 139.6, 132.9, 131.0, 130.8, 128.9, 127.3,
127.1, 126.2, 123.6, 102.9, 99.4, 83.4, 78.5, 73.5, 64.9, 60.3, 54.8, 45.5, 40.4, 37.9, 36.2, 25.3, 22.7,
21.1, 20.9, 17.5, 16.6, 15.7, 13.2; FAB-HRMS (m-NBA) calcd. for CsHpNO oS 692.2529 (MH),
found 692.2545 (MH™).

7-Deacetyl-7-m-cyanobenzoyl pyripyropene A (3ab)

{.-&% 3ab 13, 3a DEFEEE L AEEICFEV> 2 (15.0 mg, 27.7 umol)
PRAWTER L, HEEYERME 75w a2y VA5 Vh S
o/“\@ﬂ” A7Ue N5 74— (70:1 CHCL/MeOH) I TRBIL, B
Ko w JEEE 3ab (14.4 mg, 78%) %&7-,

[a]*'p +56.6 (¢ 1.0, CHCLy); IR (KBr) 3462, 3008, 2954, 2234, 1725,
1644, 1580, 1187 cm™; "TH-NMR (CDCls, 300 MHz) & 8.90 (dd, 1H, H-2"*, J = 1.5, 2.4 Hz), 8.60 (dd,
1H, H-6"*, J = 1.5, 4.8 Hz), 8.31-8.25 (m, 2H, H-Ar), 8.03-7.99 (m, 1H, H-4"), 7.84-7.81 (m, 1H,
H-Ar), 7.61-7.55 (m, 1H, H-Ar), 7.34-7.30 (m, 1H, H-5""), 6.34 (s, 1H, H-5"), 5.20 (dd, 1H, H-7, J =
5.4,11.7 Hz), 4.97 (d, 1H, H-13, J=4.2 Hz), 475 (dd, 1H, H-1,J= 5.1, 11.4 Hz), 3.74 (d, 1H, H-11a,
J=12.0Hz), 3.65 (d, 1H, H-11b, /= 12.0 Hz), 3.00 (br s, 1H, OH-13), 2.16-1.36 (m, 8H, H-2, 3, 5, 8,
9), 2.06 (s, 3H, Ac), 1.98 (s, 3H, Ac), 1.79 (s, 3H, Me), 1.44 (s, 3H, Me), 0.84 (s, 3H, Me); “C-NMR
(CDCls, 150 MHz) & 170.9, 170.5, 163.9, 163.5, 162.0, 157.4, 151.5, 146.7, 136.3, 133.8, 133.3,
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133.1, 131.4, 129.6, 127.1, 123.7, 117.8, 113.1, 103.0, 99.3, 83.2, 79.3, 73.5, 64.8, 60.1, 54.8, 45.5,
40.4, 37.9, 36.1, 25.3, 22.7, 21.1, 20.8, 17.5, 16.6, 13.2; FAB-IRMS (m-NBA) calcd. for

C3H30N3040671.2605 (MH™"), found 671.2621 (MH ™).

7-Deacetyl-7-0-methylbenzoyl pyripyropene A (3ac)

O, N
HO &%) 3ac iZ. 3a DA L RRRIZHEY 2 (15.0 mg, 27.7 umol)
o 00 o, FRACTER L. MEBRMERET 5y o Y AF DT A
P Ve oké ynu< k7574 — (10:1 CH,.Cl/MeOH) I THREBIL . BIIES
/j:o o H 3ac (12.7 mg, 70%) %57,

[a]*'s +69.9 (¢ 1.0, CHCls); IR (KBr) 3448, 3004, 1720, 1698, 1644,

1216 em™; 'H-NMR (CDClL, 300 MHz) & 8.98 (d, 1H, H-2"*, /= 2.1 Hz), 8.67 (dd, 1H, H-6"*, J= 1.5,
4.8 Hz), 8.09-8.05 (m, 1H, H-4"), 8.00 (dd, 1H, H-Ar, J = 1.8, 8.7 Hz), 7.45-7.27 (m, 2H, H-5"", Ar),
7.32-7.27 (m, 2H, H-Ar), 6.42 (s, 1H, H-5"), 5.25 (dd, 11, H-7, /= 4.5, 10.2 Hz), 5.04 (d, 1H, H-13, J
=42 Hz), 4.83 (dd, 1H, H-1, /= 5.4, 11.4 Hz), 3.84 (d, 1H, H-11a, J= 12.0 Hz), 3.72 (d, 1H, H-11b,
J=12.0 Hz), 3.00 (br s, 1H, OH-13), 2.67 (s, 3H, Ar-Me), 2.22-1.44 (m, 8H, H-2, 3, 5, 8, 9), 2.14 (s,
3H, Ac), 2.05 (s, 3H, Ac), 1.83 (s, 3H, Me), 1.49 (s, 3H, Me), 0.91 (s, 3H, Me); *C-NMR (CDCl,
150 MHz) 3 171.0, 170.5, 166.3, 163.9, 162.2, 157.8, 155.7, 140.5, 133.3, 132.3, 131.9, 130.6, 129.5,
125.8, 115.8, 113.2, 103.1, 99.5, 83.4, 78.2, 73.6, 65.0, 60.3, 54.9, 45.6, 40.4, 38.0, 36.2, 29.4, 25.4,
22.7,22.0,21.1, 20.9, 17.5, 16.7, 13.3; FAB-HRMS (m-NBA) calcd. for C3;HsNO1, 660.2809 (MH™),

found 660.2820 (MH™).

7-Deacetyl-7-m-vinylbenzoyl pyripyropene A (3ad)

LAY 3ad 13, 3a DAREE & FABIZHEL 2 (15.0 mg, 27.7 umol)
o | ZHOTER L7, HEBZHTET v as YA T AD T A
o’k©-) Zwawe + 797 4— (70:1 CH,Cl,/MeOH) I THERIL ., HEIJES
io » % 3ad (16.3 mg, 88%) %157, ‘
[a]*p +92.6 (¢ 1.0, CHCL3); IR (KBr) 3460, 3008, 2954, 1719, 1644,
1246 cm™'; "H-NMR (CDCls, 300 MHz) 8 8.97 (d, 1H, H-2*", J=2.1 Hz), 8.66 (dd, 1H, H-6",J=1.2,
4.5 Hz), 8.14 (dd, 1H, H-Ar, J = 1.2, 1.8 Hz), 8.08-8.04 (m, 1H, H-4>"), 7.99 (dd, 1H, H-Ar, J = 1.2,
7.5 Hz), 7.65 (d, 1H, H-Ar, J = 8.1 Hz), 7.46 (t, IH, H-Ar, J = 8.1 Hz), 7.37 (dd, 1H, H-5"", J = 4.5,
8.1 Hz), 6.78 (dd, 1H, H-vinyl, J = 10.8, 17.7 Hz), 6.43 (s, 1H, H-5), 5.85 (d, 1H, H-vinyl, J = 17.7
Hz), 5.36 (d 1H, H-vinyl, J = 10.8 Hz), 5.28 (dd, 1H, H-7, J = 4.8, 11.4 Hz), 5.04 (d, 1H, H-13, J =
4.2 Hz), 4.82 (dd, 1H, H-1, J= 5.1, 11.4 Hz), 3.85 (d, 1H, H-11a, J= 11.7 Hz), 3.70 (d, 1H, H-11b, J
=11.7 Hz), 3.00 (br s, 1H, OH-13), 2.23-1.44 (m, 8H, H-2", 3°, 5, 8, 9", 2.14 (s, 3H, Ac), 2.05 (s,
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3H, Ac), 1.87 (s, 3H, Me), 1.50 (s, 3H, Me), 0.90 (s, 3H, Me); “C-NMR (CDCls, 100 MHz) & 171.1,
170.7, 165.5, 164.1, 162.3, 157.4, 151.5, 146.8, 138.1, 135.9, 133.2, 130.9, 130.6, 129.0, 128.9, 127.7,
127.3, 115.5, 103.1, 99.6, 83.6, 78.5, 73.7, 65.0, 60.4, 54.9, 45.6, 40.5, 38.0, 36.3, 29.8, 25.5, 22.8,
21.3, 21.0, 17.7, 16.7, 13.4; FAB-HRMS (m-NBA) calcd. for CssI1;pNOjo672.2809 (MH™), found
672.2823 (MH™).

7-Deacetyl-7-m-methoxybenzoyl pyripyropene A (3ae)

LAY 3ae 1, 3a DERLEE & FIRRICHEY> 2 (15.0 mg, 27.7 umol)

o PHOTER L, HERYERE7 Fv 2 VAF VAT
ok(joMe Lrae 757 4— (70:1 CHCL/MeOH) o THERL, A&
/10 JE S 3ae (17.5 mg, 94%) 187, |

[o]*p +50.5 (¢ 1.0, CHCly); IR (KBr) 3458, 3014, 2961, 1698, 1644,

1588, 1185 cm™; 'H-NMR (CDCl;, 300 MHz) & 8.97 (d, 1H, H-2**, J = 1.8 Hz), 8.66 (dd, 1H, H-6"",
J=1.5, 4.8 Hz), 8.08-8.04 (m, 1H, H-4"), 7.72-7.69 (m, 1H, H-Ar), 7.63 (dd, 1H, H-Ar, /= 1.5, 2.4
Hz), 7.43-7.35 (m, 2H, H-5""_ Ar), 7.17-7.13 (m, 1H, H-Ar), 6.43 (s, 1H, H-5"), 5.26 (dd, 1H, H-7, J =
5.1, 11.1 Hz), 5.03 (d, 1H, H-13, J = 4.2 Hz), 4.82 (dd, 1H, H-1, /= 5.1, 11.1 Hz), 3.87 (s, 3H, OMe),
3.75 (d, 1H, H-11a, J = 12.0 Hz), 3.54 (d, 1H, H-11b, /= 12.0 Hz), 3.01 (br s, 1H, OH-13), 2.22-1.46
(m, 8H, H-2, 3, 5, 8, 9), 2.13 (s, 3H, Ac), 2.05 (s, 3H, Ac), 1.85 (s, 3H, Me), 1.50 (s, 3H, Me), 0.91 (s,
3H, Me); "C-NMR (CDCls, 150 MHz) & 170.9, 170.5, 165.3, 163.9, 162.2, 159.6, 157.3, 151.4,
146.7, 133.0, 131.4, 123.8, 122.0, 119.5, 114.5, 103.0, 99.4, 83.4, 78.4, 73.5, 64.9, 60.2, 55.5, 54.8,
45.4,40.4,37.9,37.2, 36.2, 29.8, 25.3, 22.7, 21.1, 20.9, 17.5, 16.5, 13.2; FAB-HRMS (m-NBA) calcd.
for C37HuNOy, 676.2756 (MH ™), found 676.2756 (MH™).

7-Deacetyl-7-o-fluorobenzoyl pyripyropene A (3af)

(L&Y 3af lE, 3a DGALE & FARICHEY: 2 (10.0 mg, 18.5 pmol)
rHOTER L, HERYMEZHRE7 Fv 2P VAT NA T A

O F
: OA@ ywaw 7574 — (70:1 CH,Cl/MeOH) i CREELL . HadER
i H
o~ B 3af(12.2 mg, 99%) =H7 =,

/go 3af [a]*p +57.6 (¢ 1.0, CHCl3); IR (KBr) 3442, 3019, 2068, 1697, 1644,
1210 em™; 'H-NMR (CDCls, 300 MHz) 6 8.98 (d, 1H, H-2”’, J = 1.8 Hz), 8.67-8.66 (m, 1H, H-6""),
8.10-8.00 (m, 2H, H-4", Ar), 7.58-7.55 (m, 1H, H-Ar), 7.38 (dd, 1H, H-5"", J = 4.8, 8.1 Hz),
7.28-7.14 (m, 2H, H-Ar), 6.45 (s, 1H, H-5°), 5.27 (dd, 1H, H-7, J= 5.4, 11.7 Hz), 5.02 (d, 1H, H-13, J
= 4.2 Hz), 4.81 (dd, 1H, H-1, J=5.1, 11.4 Hz), 3.85 (d, 1H, H-11a, J = 12.0 Hz), 3.68 (d, 1H, H-11b,
J=12.0 Hz), 2.98 (br s, 1H, OH-13), 2.21-1.41 (m, 8H, H-2, 3, 5, 8, 9), 2.12 (s, 3H, Ac), 2.04 (s, 3H,
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Ac), 1.82 (s, 3H, Me), 1.48 (s, 3H, Me), 0.90 (s, 3H, Me); "C-NMR (CDCl;, 150 MHz) & 170.9,
170.5, 163.7, 162.1, 161.2, 156.5, 149.9, 145.5, 134.9 (J = 8.1 Hz), 134.3, 132.4, 124.2, 124.1, 118.6,
117.2, 117.1, 103.3, 100.0, 83.5, 78.8, 73.5, 64.9, 60.2, 54.7, 45.5, 40.4, 37.9, 36.2, 29.7, 25.3, 22.7,
21.1, 20.9, 17.5, 16.5, 13.2; FAB-HRMS (m-NBA) calcd. for CssHisFNOy0664.2558 (MH™), found
664.2581 (MH").

7-Deacetyl-7-o-chlorobenzoyl pyripyropene A (3ag)

V&Y 3ag 12,32 DEAGE & ERICHFE 2 (15 mg, 27.7 umol) 2
BOTERLE, MERYEFE? 7y a2 VAT VAT LT
ow 757 4— (70:1 CH,ClyMeOH) 12 THRELL, AfIERE
3ag (153 mg, 81%) ZH7,

[a]*p +66.6 (¢ 1.0, CHCls); IR (KBr) 3457, 2954, 1727, 1644, 1580,
1160 cm™'; "H-NMR (CDCl;, 300 MHzZ) & 9.02 (dd, 1H, H-2"*, J = 0.6, 2.4 Hz), 8.68 (dd, 1H, H-6"*, J
= 1.8, 5.1 Hz), 8.11-8.07 (m, 1H, H-4"), 7.94-7.91 (m, 1H, Ar), 7.52-7.35 (m, 4H, H-5", Ar), 6.45 (s,
1H, H-5%), 5.28 (dd, 1H, H-7, J= 5.4, 11.4 Hz), 5.03 (d, 1H, H-13, /= 4.5 Hz), 4.82 (dd, 1H, H-1,J =
5.1, 11.4 Hz), 3.87 (d, 1H, H-11a, J = 12.0 Hz), 3.71 (d, 1H, H-11b, J = 12.0 Hz), 2.56 (br s, 1H,
OH-13), 2.22-1.49 (m, 8H, H-2, 3, 5, 8, 9), 2.13 (s, 3H, Ac), 2.05 (s, 3H, Ac), 1.82 (s, 3H, Me), 1.49
(s, 3H, Me), 0.92 (s, 3H, Me); "C-NMR (CDCls, 150 MHz) & 170.9, 170.5, 164.8, 164.0, 162.2,
157.4, 154.3, 151.5, 146.8, 133.8, 133.0, 132.8, 131.6, 131.3, 130.0, 127.1, 126.7, 123.6, 103.0, 99.4,
83.2, 73.5, 64.9, 60.2, 54.8, 456, 40.4, 37.9, 36.2, 252, 22.7, 21.1, 20.9, 17.5, 16.7, 13.3;
FAB-HRMS (m-NBA) caled. for CsHzsNO;4C1680.2262 (MH™), found 680.2278 (MH").

3ag

7-Deacetyl-7-p-aminobenzoy] pyripyropene A (3ah)

PM93

THEM0 (1:1)
i, 48%

1b&%9 3y (13.0 mg, 24.0 umol) @ THF/H,O AW (0.5 mL, 1:1) 2 MesP (1.0 M sol. in toluene,
29 uL, 28.8 umol) Z#MMZ. R TS OBIR L4, HSEHZRETEHL. BonaBEEz2 T
7 ovvavyhrvraw b7 574 — (50:1 CHClyMeOH) i THEL, HEJERE
3ah (7.8 mg, 49%) %187,
[a]p +92.9 (¢ 1.0, CHCL); IR (KBr) 3448, 3020, 2952, 1696, 1671, 1638, 1215 cm™; 'H-NMR
(CDCls, 300 MHz) 8 8.97 (dd, 1H, H-2", J = 0.6, 2.1 Hz), 8.66 (dd, 1H, H-6, J = 1.5, 4.8 Hz),
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8.08-8.04 (m, 1H, H-4""), 7.92 (d, 2H, H-Ar, J = 8.8 Hz), 7.40-7.35 (m, 1H, H-5""), 6.69 (d, 2H, H-Ar,
J= 8.8 Hz), 6.43 (s, 1H, H-5%), 5.24 (dd, 1H, H-7, /= 4.2, 10.2 Hz), 5.02 (dd, 1H, H-13, J= 1.5, 3.9
Hz), 4.80 (dd, 1H, H-1, /= 5.4, 11.4 Hz), 4.12 (br s, 2H, NH,), 3.86 (d, 1H, H-11a, J= 12.0 Hz), 3.67
(d, 1H, H-11b, J = 12.0 Hz), 2.92 (br s, 1H, OH-13), 2.21-1.41 (m, 8H, H-2, 3, 5, 8, 9), 2.12 (s, 3H,
Ac), 2.05 (s, 3H, Ac), 1.85 (s, 3H, Me), 1.48 (s, 3H, Me), 0.90 (s, 3H, Me); *C-NMR (CDCls;, 150
MHz) 8 171.0, 170.5, 165.4, 164.1, 162.3, 157.3, 1515, 151.1, 146.8, 132.9, 131.8, 127.1, 123.6,
119.5, 113.8, 102.9, 99.5, 83.6, 73.6, 64.9, 60.3, 59.0, 54.8, 45.6, 45.5, 40.4, 40.2, 37.9, 36.2, 25.5,
22.7, 21.1, 20.9, 17.5, 16.6, 13.2; FAB-HRMS (m-NBA) calcd. for CagHN,O1e 661.2761 (MH™),
found 661.2781 (MH™").

7-Deacetyl-7-e-methoxybenzoyl pyripyropene A (3ai)

L&Y 3ai 1%, 3a DEHIE L FRRITHEY: 2 (15.0 mg, 27.7 pmol)
ZRAGTERL, HEBRMEZHRE? Sy a2 UATF VAT L
; 7u<v 777 14— (70:1 CHClL/MeOH) IZTHRERIL, A

Ko u B 3ai (17.1 mg, 91%) % B,
[0 +42.9 (¢ 1.0, CHCL;); IR (KBr) 3457, 3028, 2006, 1724, 1644,

1600, 1187 cm™; 'H-NMR (CDCl;, 300 MHz) & 8.98 (d, 1H, H-2”, /= 2.1 Hz), 8.67 (dd, 1H, H-6"’,
J =12, 4.5 Hz), 8.09-8.05 (m, 1H, H-4""), 7.93 (dd, 1H, H-Ar, J = 1.8, 7.8 Hz), 7.41-7.27 (m, 1H,
H-5"), 7.06-7.01 (m, 2H, H-Ar), 6.45 (s, 1H, H-5%), 5.28 (dd, 1H, H-7, /=428, 11.1 Hz), 5.03 (d, 1H,
H-13, /= 4.2 Hz), 4.81 (dd, 1H, H-1, J = 5.1, 11.1 Hz), 3.94 (s, 3H, OMe), 3.90 (d, 1H, H-11a, J =
11.7 Hz), 3.64 (d, 1H, H-11b, J = 11.7 Hz), 2.92 (br s, 111, OH-13), 2.22-1.46 (m, 8H, H-2, 3, 5, 8, 9),
2.12 (s, 3H, Ac), 2.05 (s, 3H, Ac), 1.84 (s, 3H, Me), 1.49 (s, 3H, Me), 0.91 (s, 3H, Me); *C-NMR
(CDCl3, 150 MHz) & 171.0, 170.5, 164.9, 164.0, 162.3, 159.6, 157.2, 151.4, 146.7, 134.0, 133.0,
132.0, 123.7, 120.2, 119.5, 112.1, 102.9, 99.5, 83.5, 78.1, 73.5, 64.9, 60.3, 55.9, 54.7, 45.5, 40.4, 37.9,
36.1, 25.8, 22.7, 21.1, 20.9, 17.5, 17.4, 15.7, 13.2; FAB-HRMS (m-NBA) caled. for Cy7HpNOy;
676.2758 (MH"), found 676.2756 (MH").

7-Deacetyl-7-0-cyanobenzoyl pyripyropene A (3aj)

LEY 3aj 13, 3a DERIE & FRRICHEV: 2 (15.0 mg, 27.7 pmol)
ZRGTER L, BEREYZzHRE7 72> YD P AH T A
7797 4— (70:1 CH,Cl,/MeOH) I TR L. HEFESR
B 3aj (14.5 mg, 78%) %/,

[a]*s +40.7 (¢ 1.0, CHCL); IR (KBr) 3446, 3005, 2955, 2230, 1725,
1644, 1579, 1248 cm™'; "H-NMR (CDCls, 300 MHz) & 8.99 (d, 1H, H-2”", J = 2.4 Hz), 8.68 (dd, 1H,

/gO 3aj
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H-6”, J = 1.5, 6.3 Hz), 8.23-8.20 (m, 1H, H-Ar), 8.11-8.07 (m, 1H, H-4"), 7.88-7.85 (m, 111, H-Ar),
777-7.71 (m, 2H, H-Ar), 7.42-7.27 (m, 1H, H-5"), 6.47 (s, 11, H-5%), 5.37 (dd, 1H, H-7, J = 5.4,
11.1 Hz), 5.04 (d, 1H, H-13, 7 = 3.9 Hz), 4.82 (dd, 11, H-1, J=5.1, 11.4 Hz), 3.86 (d, 1H, H-11a, J =
12.0 Hz), 3.71 (d, 1H, H-11b, /= 12.0 Hz), 2.75 (br s, 1H, OH-13), 2.23-1.50 (m, 8H, H-2, 3, 5, 8, 9),
2.13 (s, 3H, Ac), 2.05 (s, 3H, Ac), 1.88 (s, 3H, Me), 1.50 (s, 3H, Me), 0.92 (s, 3H, Me); *C-NMR
(CDCls, 150 MHz) & 170.9, 170.5, 163.9, 163.3, 162.1, 157.3, 151.4, 146.7, 134.9, 133.1, 132.9,
132.6, 131.4, 127.2, 126.6, 123.7, 117.6, 112.9, 103.0, 99.4, 83.2, 80.1, 73.5, 64.8, 60.2, 54.8, 45.7,
40.4, 37.9, 36.1, 252, 22.7, 21.1, 209, 17.5, 16.8, 13.3; FAB-HRMS (m-NBA) calcd. for
C37H3oN2010 671.2605 (MIT™), found 671.2617 (MH™).

7-Deacetyl-7-p-hydroxybenzoyl pyripyropene A (3ak)

o)

1
) HO*@\
QTIPS

EDCI, DMAP
CHzCly, 1t

2) TBAF, AcOH, THF
0°c

2 steps, 47%

EEFHKT. 2(10.0 mg, 18.5 umol) @ CH,Cl, (0.5 mL) A IZ EDCI (28.4 mg, 148 umol).
4-(triisopropylsilyloxy)benzoic acid (21.8 mg, 74.0 umol) 7% & IR D DMAP ZHl A ., i
T 13 R L 7o, ROBIRIC EtOAc Z A AHINL . FHE 2 1 M HCI KB, K THIEFL .
HKTREE T bV T A TR LU, BRE 21B%. AREBETEML. fonREz P
75w ialVAX VIR T 57 4 — (MeOH in CH,Cls 0.5-2%) 1 CHEEE R 7w, H
W% &S 2 B, B 5N AR THF (0.5 mL) B#KIC AcOH (1.3 uL, 22.8 pmol) 7% 5
UMz TBAF (1.0 M sol. in THF, 23 uL, 22.8 umol) M %, 0°C TS aoEEL 2, RIS ZBE
TEML. FonBERZ R, 7Ivyvav VA ryrrse<tr 7774 — (331
CH,Cly/MeOH) IZ-THE#L L, HEIESHE 3ak (5.7 mg, 2 steps, 47%) =187,

[o]*p +89.4 (¢ 1.0, CHCls); IR (KBr) 3432, 3020, 1685, 1672, 1642, 1216 cm™; '"H-NMR (CDCl;,
300 MHz) 8 9.15 (br s, 1H, Ar-OH), 8.96 (d, 1H, H-2", /= 2.1 Hz), 8.66 (dd, 1H, H-6"*, 7= 1.8, 5.1
Hz), 8.24-8.19 (m, 1H, H-4""), 7.94 (d, 2H, H-Ar, J = 6.9 Hz), 7.48 (dd, 1H, H-5"*, J = 5.1, 8.4 Hz),
6.88 (d, 2H, H-Ar, J = 6.9 Hz), 6.50 (s, 1H, H-5"), 5.23 (dd, 1H, H-7, J = 4.8, 10.2 Hz), 5.01 (d, 1H,
H-13, J= 6.9 Hz), 4.82 (dd, 1H, H-1,J=5.1, 11.2 Hz), 3.85 (d, 1H, H-11a, J = 12.0 Hz), 3.68 (d, 1H,
H-11b, J=12.0 Hz), 2.98 (br s, 1H, OH-13), 2.21-1.41 (m, 8H, H-2, 3, 5, 8, 9), 2.13 (s, 3H, Ac), 2.05
(s, 3H, Ac), 1.83 (s, 3H, Me), 1.48 (s, 3H, Me), 0.90 (s, 3H, Me); *C-NMR (CDCls, 150 MHz)
& 171.2, 170.7, 165.2, 163.9, 162.2, 161.6, 156.5, 150.5, 145.8, 133.9, 132.7, 132.0, 127.8, 124.3,
121.5, 115.4, 103.1, 99.7, 83.6, 73.6, 64.9, 60.2, 54.6, 45.4, 40.4, 37.9, 36.1, 25.3, 22.7, 21.2, 20.9,
17.5, 16.6, 13.2; FAB-HRMS (m-NBA) calcd. for C3sHaNO,,662.2601 (MH™), found 662.2610 (MH
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+)-

7-Deacetyl-7-p-bromo-sm-fluorobenzoyl pyripyropene A (3al)
) =

LAY 3al (&, 3a DERE & ARRICHEY: 2 (15.0 mg, 27.7 umol)
Z2HOTER L, HEBRYZFE7 Iy a2 VA NA T A
raw 7774 — (70:1 CH,CL/MeOH) ICTHM L., AfRIESR

X . B 3a1(18.3 mg, 90%) F 7.

[o]*5 +120.7 (¢ 1.0, CHCLs); IR (KBr) 3215, 2953, 1728, 1582, 1455,
1296, 1103 cm™; "H-NMR (CDCls, 400 MHz) 6 8.97 (d, 1H, H-2”’, J=2.4 Hz), 8.67 (dd, 1H, H-6"*, J
= 1.6, 4.8 Hz), 8.08-8.05 (m, 1H, H-4), 7.83-7.76 (m, 2H, H-Ar), 7.71-7.68 (m, 1H, H-Ar),
7.40-7.36 (m, 1H, H-5"), 6.41 (s, 1H, H-5"), 5.25 (dd, 1H, H-7, J = 5.2, 11.6 Hz), 5.04-5.03 (m, 1H,
H-13), 4.82 (dd, 1H, H-1,J=5.2, 11.6 Hz), 3.83 (d, 1H, H-11a, J=12.0 Hz), 3.72 (d, 1H, H-11b, J =
12.0 Hz), 3.00 (br d, 1H, OH-13, J = 2.0 Hz), 2.19-1.26 (m, 8H, H-2, 3, 5, 8, 9), 2.13 (s, 3H, Ac), 2.05
(s, 3H, Ac), 1.84 (s, 3H, Me), 1.62 (s, 3H, Me), 0.91 (s, 3H, Me); “C-NMR (CDCl;, 150 MHz)
8 170.9, 170.5, 163.8, 158.2, 151.1,146.4, 133.9, 133.3, 131.3, 131.2, 126.4, 126.3, 117.6, 115.3, 103.
1,99.4,83.2,7 9.0,73.5, 64.8, 60.2, 54.7, 45.4, 40.4, 37.9, 36.1, 25.2, 22.7, 21.1, 20.8, 17.5, 16.5, 13.
2; ESI-HRMS (TFA-Na) caled. for C3sH3sBrFNO;,742.1663 (MH ), found 742.1663 (MII).

7-Deacetyl-7-m-fluoro-p-nitrobenzoyl pyripyropene A (3am)

L&Y 3am 13, 3a DA L ERRICHEY: 2 (15.0 mg, 27.7
umol) T AWTER L7, HERYZRHE7 v a2V Aa4F
OJ\QF AASHIRT TS5 74— (7011 CHCLMeOH) I THML
L . NO» A IEEE 3am (16.8 mg, 86%) &R,

[a]*'p +103.5 (¢ 1.0, CHCly); IR (KBr) 3211, 2954, 1731, 1583, 1286,
1041-cm™; 'H-NMR (CDCls, 300 MHz) & 8.96 (d, 1H, H-2”’, J = 1.2 Hz), 8.67 (dd, 1H, H-6>*, J=1.2,
3.6 Hz), 8.16 (dd, 1H, H-Ar, J = 5.4, 6.6 Hz), 8.08-7.99 (m, 3H, H-4>", Ar x 2), 7.39 (dd, 1H, H-5"", J
= 3.6, 6.0 Hz), 6.40 (s, 1H, H-5°), 5.27 (dd, 1H, H-7, J = 3.6, 8.7 Hz), 5.04 (d, 1H, H-13, J = 3.0 Hz),
4.83 (dd, 1H, H-1, J = 3.6, 8.7 Hz), 3.81 (d, 1H, H-11a, J = 12.0 Hz), 3.75 (d, 1H, H-11b, J = 12.0
Hz), 3.03 (br s 1H, OH-13), 2.23-1.26 (m, 8H, H-2, 3, 5, 8, 9), 2.14 (s, 3H, Ac), 2.06 (s, 3H, Ac), 1.84
(s, 3H, Me), 1.43 (s, 3H, Me), 0.92 (s, 3H, Me); *C-NMR (CDCl;, 75 MHz) & 171.0, 170.6, 163.9,
162.7, 162.0, 157.4, 156.1, 154.4, 151.1, 146.4, 140.4, 136.6 (J = 3.0 Hz), 133.6, 126.5, 125.8, 120.0,
119.8, 103.3, 99.5, 83.2, 80.0, 73.6, 65.0, 60.3, 54.9, 45.6, 40.5, 38.1, 36.3, 25.4, 22.8,21.3, 21.0, 17.6,
16.7, 13.4; ESI-HRMS (TFA-Na) calcd. for CisHzFN,NaQy; 731.2228 (M+Na™), found 764.2226
(M+Na™).
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7-Deacetyl-7-m-fluoro-p-methoxybenzoyl pyripyropene A (3an)

{t-&% 3an 12,32 DEWEE & FARRICHEY> 2 (15.0 mg, 27.7 umol)

EROCERLE:, HERYEZTE7 v a2 VAT VAT

o o*@ Arzw=e 29 74— (70:1 CH,ClyMeOH) IZTHEREL, O

/?;O . OMe  JEEVE 3an (14.0 mg, 73%) %187,
[o]**n +83.4 (¢ 1.0, CHCL3); TR (KBr) 3458, 3014, 2958, 1716, 1644,
1617, 1248 cm™; "H-NMR (CDCl;, 300 MHz) 6 8.97 (d, 1H, H-2”, J= 1.2 Hz), 8.67 (dd, 1H, H-6"*, J
=1.2, 3.6 Hz), 8.09-8.06 (m, 1H, H-4""), 7.89 (dd, IH, H-Ar, J = 1.5, 6.6 Hz), 7.80 (dd, 1H, H-Ar, J =
1.5, 6.6 Hz), 7.40-7.37 (m, 1H, H-5"*), 7.04 (t, 1H, H-Ar, J = 6.6 Hz), 6.42 (s, 1H, H-5%), 5.24 (dd, 1H,
H-7,J=3.6, 8.4 Hz), 5.03 (d, 1H, H-13, J = 3.0 Hz), 4.81 (dd, 1H, H-1, J = 3.6, 8.9 Hz), 3.98 (s, 3H,
OMe), 3.84 (4, 1H, H-11a, J = 9.0 Hz), 3.70 (d, 1H, H-11b, J = 9.0 Hz), 3.01 (br s 1H, OH-13),
2.21-0.91 (m, 8H, H-2, 3, 5, 8, 9), 2.13 (s, 3H, Ac), 2.05 (s, 3H, Ac), 1.84 (s, 3H, Me), 1.45 (s, 3H,
Me), 0.89 (s, 3H, Me); *C-NMR (CDCls, 100 MHz) & 171.1, 170.6, 164.5, 164.4, 163.9, 162.2, 157.0,
153.0, 152.1, 146.1, 133.7, 127.0 (/ = 5.4 Hz), 122.8, 117.5, 117.3, 112.6, 112.5, 103.3, 99.8, 83.5,
78.4, 73.6, 65.0, 60.3, 56.4, 54.8, 40.5, 38.0, 36.3, 29.8, 25.4, 22.8, 21.3, 20.9, 17.6, 16.6, 13.3;
ESI-HRMS (TFA-Na) calcd. for Cs;Hy FNOy; 694.2663 (M+Na '), found 694.2659 (M+Na™).

7-Deacetyl-7-m-fluoro-p-methylbenzoyl pyripyropene A (3a0)

LAY 3a0 1,32 DEWPE & RABRITHEY: 2 (15.0 mg, 27.7 umol)
ERWTER L7, BERYERE7 Fv a2 YA VA 5

vz o’”\@ L7025 74— (7011 CH,Ch/MeOH) 12 TR L., At
¢ Me  SEEVE 3a0 (15.7 mg, 84%) % BT, |
[0]*'p +106.6 (¢ 1.0, CHCLy); IR (KBr) 3650, 2955, 1726, 1644, 1582,
1419, 1252, 1082 em™'; '"H-NMR (CDCls, 300 MHz) & 8.97 (dd, 1H, H-2", J=0.3, 1.2 Hz), 8.67 (dd,
1H, H-6”, J = 1.2, 3.6 Hz), 8.08-8.05 (m, 1H, H-4""), 7.80 (dd, 1H, H-Ar, J = 1.2, 6.0 Hz), 7.71 (dd,
1H, H-Ar, J = 1.2, 6.3 Hz), 7.40-7.36 (m, 1H, H-5""), 7.33-7.27 (m, 1H, H-Ar), 6.42 (s, 1H, H-5"),
5.25 (dd, 1H, H-7, J=13.9, 8.7 Hz), 5.03 (d, 1H, H-13,J = 2.4 Hz), 4.81 (dd, 1H, H-1, /= 3.6, 8.7 Hz),
3.84 (d, 1H, H-11a, J = 9.0 Hz), 3.70 (d, 1H, H-11b, J = 9.0 Hz), 3.01 (br s 1H, OH-13), 2.13 (s, 3H,
Ar-Me), 2.18-0.91 (m, 8H, H-2, 3, 5, 8, 9), 2.13 (s, 3H, Ac), 2.05 (s, 3H, Ac), 1.84 (s, 3H, Me), 1.50
(s, 3H, Me), 0.91 (s, 3H, Me); *C-NMR (CDCl;, 150 MHz) & 171.1, 170.7, 164.6, 164.0, 162.2,
161.9, 160.3, 157.2, 151.1, 146.5, 133.5, 131.7 (J = 5.0 Hz), 131.2, 125.4, 124.0, 116.4, 116.2, 103.2,
99.7, 83.5, 78.6, 73.7, 65.0, 60.4, 54.9, 45.6, 40.5, 38.1, 36.3, 25.5, 22.9, 21.3, 21.0, 17.7, 16.8, 15.0,
13.4; ESI-HRMS (TFA-Na) calcd. for Cs7HwFNNaO,0700.2534 (M+Na*), found 700.2528 (M+Na

109



+).
7-Deacetyl-7-p-bromo-m-fluorobenzoyl pyripyropene A (3ap)

{b&% 3ap 1%, 3a DEERE L FARICREY 2 (15.0 mg, 27.7 umol)
ZHOTAER L, HERYZHET Ty as VAT H T L
J\@ za<w 7% 74— (70:1 CHCl/MeOH) TR L, AAaIELE
Lo o B 2 3ap (19.0 mg, 93%) Zf&7,

[a]*'s +128.3 (c 1.0, CHCL); IR (KBr) 3216, 2955, 1727, 1643, 1583,
1482, 1252, 1104 cm™'; "TH-NMR (CDCls, 300 MHz) & 8.98 (dd, 1H, H-2**, J = 0.6, 1.5 Hz), 8.67 (dd,
H, H-6", J=1.5, 4.8 Hz), 8.10-8.06 (m, 1H, H-4°*), 7.91 (dd, 1H, H-Ar, J = 1.8, 2.1 Hz), 7.44-7.37
(m, 3H, H-5", Ar), 6.44 (s, 1H, H-5"), 5.26 (dd, 1H, H-7, J= 5.1, 11.1 Hz), 5.03 (d, 1H, H-13, /= 4.2
Hz), 4.82 (dd, 1H, H-1, J = 5.1, 11.1 Hz), 3.85 (d, 1H, H-11a, J = 12.0 Hz), 3.71 (d, IH, H-11b, J =
12.0 Hz), 2.98 (br s 1H, OH-13), 2.22-1.25 (m, 8H, H-2, 3, 5, 8, 9), 2.13 (s, 3H, Ac), 2.05 (s, 3H, Ac),
1.81 (s, 3H, Me), 1.49 (s, 3H, Me), 0.91 (s, 3H, Me);*C-NMR (CDCls, 75 MHz) & 171.0, 170.5,
164.0, 163.5, 162.9, 162.2, 159.9, 157.4, 151.5, 146.8, 133.4, 133.0, 128.4, 127.7, 127.1, 123.7, 121.0,
117.6, 103.0, 99.4, 83.2, 79.2, 73.5, 64.9, 60.2, 54.7, 45.5, 40.4, 37.9, 36.2, 25.2,22.7, 20.9, 17.5, 16.5,
13.3; ESI-HRMS (TFA-Na) caled. for CsgHyBIFNNaOyo764.1483 (M+Na'), found 764.1445 (M+Na

+)-

7-Deacetyl-7-p-cyano-m-fluorobenzoyl pyripyropene A (3aq)

L&Y 3aq td.3a DEELEE & FARIZHE 2 (15.0 mg, 27.7 pmol)

FRAOCTER LA, HERDZ TR Sy a2 VB AD5

[ o)ﬁF AIBT R F 574 — (701 CH:CL/MeOH) i THEML . Ef

/CJ;/O - CN JERVE 3aq (18.9 mg, quant.) ZHB7,

[o]**p +96.4 (¢ 1.0, CHCL3); IR (KBr) 3219, 2955, 1727, 1643, 1582,
1252, 1103 cm™; '"H NMR (CDCl;, 400 MHz) & 8.92 (dd, 1H, H-2"*, J = 0.8, 1.5 Hz), 8.67 (dd, 1H,
H-6°", J= 1.5, 4.8 Hz), 8.08-8.05 (m, 1H, H-4’*), 7.83-7.76 (m, 1H, H-Ar), 7.71-7.68 (m, 2H, H-Ar),
7.40-7.36 (m, 1H, H-5"), 6.41 (s, 1H, H-5%), 5.24 (dd, 1H, H-7, J = 5.2, 11.6 Hz), 5.03 (d, 1H, H-13,
J =40 Hz), 4.82 (dd, 1H, H-1, J = 4.8, 11.6 Hz), 3.83 (d, |H, H-11a, J = 12.0 Hz), 3.72 (d, 1H,
H-11b, J = 12.0 Hz), 3.04 (br s, 1H, OH-13), 2.22-1.24 (m, 8H, H-2, 3, 5, 8, 9), 2.10 (s, 3H, Ac), 2.05
(s, 3H, Ac), 1.71 (s, 3H, Me), 1.44 (s, 3H, Me), 0.89 (s, 3H, Me); *C-NMR (CDCls, 150 MHz)
$.170.9, 170.5, 163.8, 162.0, 159.8, 158.1, 157.2, 151.2, 146.5, 133.9, 133.3, 131.3, 127.2, 126.3, 123.

8, 117.4, 115.3, 103.1, 99.4, 88.2, 79.0, 73.5, 64.8, 60.2, 54.7, 45.4, 40.4, 37.9, 36.1, 29.7, 25.2, 22.7,
21.1,20.8, 17.5, 16.5, 13.2; ESI-HRMS (TFA-Na) caled. for Cs3HsFN;NaOyg 711.2330 (M+Na®),
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found 711.2338 (M+Na").
7-Deacetyl-7-0,m,p-trifluorobenzoyl pyripyropene A (3ar)
L&Y 3ar 13, 3a DEAEE & ARRICHEY: 2 (15.0 mg, 27.7 pmol)

EHOCTER L, HERM 2T 7 v 2 UBTFNE T A
2w b7 57 4— (70:1 CH,CL/MeOH) IZTHREIL, AEdESR

Ao w H 3ar (17.0 mg, quant.) %757z,
[a]**p +100.1 (¢ 1.0, CHCly); IR (KBr) 3019, 2400, 1729, 1644, 1583,

1216 em™; "H-NMR (CDCl;, 300 MHz) & 8.97 (dd, 1H, H-2”’, J = 0.6, 1.5 Hz), 8.67 (dd, 1H, H-6>, J
= 1.5, 4.8 Hz), 8.10-8.06 (m, 1H, H-4°"}), 7.77-7.72 (m, 2H, H-Ar), 7.42-7.37 (m, 1H, H-5"), 6.41 (s,
1H, H-5%), 5.23 (dd, 1H, H-7, /= 5.1, 11.4 Hz), 5.03 (d, 1H, H-13, /=4.2 Hz), 4.82 (dd, 1H, H-1, /=
5.4, 11.1 Hz), 3.81 (d, 1H, H-11a, J = 12.0 Hz), 3.72 (d, 1H, H-11b, J = 12.0 Hz), 3.01 (br s, 1H,
OH-13), 2.23-1.25 (m, 8H, H-2, 3, 5, 8, 9), 2.13 (s, 3H, Ac), 2.05 (s, 3H, Ac), 1.84 (s, 3H, Me), 1.50
(s, 3H, Me), 0.91 (s, 3H, Me); PC-NMR (CDCls, 75 MHz) & 170.9, 170.5, 163.9, 162.0, 157.4, 151.5,
146.7, 133.0, 131.0, 127.1, 123.7, 114.5, 114.4, 114.2, 103.0, 99.2, 83.1, 83.1, 79.5, 73.5, 64.9, 60.2,
547,454, 40.4,37.9, 37.8, 37.7, 36.2, 25.3, 22.7, 21.2, 20.9, 17.5, 16.6, 13.3; ESI-HRMS (TFA-Na)
caled. for C3sHa7FsNO 1 700.2370 (MH ), found 674.2331 (MH"),

7-Deacetyl-7-p-chloro-m-todobenzoyl pyripyropene A (3as)

L&Y 3as 13, 3a DAL & HRRITHEY 2 (15.0 mg, 27.7 umol)
ERAWTER L, HEBEHzFTET I v 2> Y AX AT A
rsue b 757 4 —(70:1 CH,Cl/MeOH) 2 THBIL . HEIERE
pé “ 3as (17.3 mg, 78%) %187,

Sas [a]**p +84.7 (¢ 1.0, CHCh); IR (KBr) 3564, 2954, 1730, 1644, 1463,
1107 cm™; "H-NMR (CDCl;, 300 MHz) & 8.98 (d, 1H, H-2"*, /= 1.2 Hz), 8.68 (dd, 1H, H-6"*, J= 1.2,
3.6 Hz), 8.09-8.04 (m, 2H, H-4"’, Ar), 7.83 (d, 1H, H-Ar, J = 6.3 Hz), 7.45-7.27 (m, 2H, H-5"", Ar),
6.44 (s, 1H, H-5"), 5.28 (dd, 1H, H-7, J= 3.9, 8.7 Hz), 5.03 (d, 1H, H-13, J = 3.0 Hz), 4.81 (dd, 1H,
H-1,7=3.9, 8.7 Hz), 3.84 (d, 1H, H-11a, J = 9.0 Hz), 3.73 (d, 1H, H-11b, J = 9.0 Hz), 3.00 (br s, 1H,
OH-13), 2.21-1.25 (m, 8H, H-2, 3, 5, 8, 9), 2.14 (s, 3H, Ac), 2.05 (s, 3H, Ac), 1.80 (s, 3H, Me), 1.49
(s, 3H, Me), 0.89 (s, 3H, Me); "C-NMR (CDCl;, 150 MHZ) & 170.9, 170.5, 164.5, 163.8, 162.0,
157.0, 150.8, 146.2, 141.1, 138.4, 133.5, 132.9, 131.7, 128.3, 103.1, 99.5, 94.7, 83.2, 79.5, 73.5, 64.9,
60.2, 54.8, 45.7, 40.4, 37.9, 36.1, 29.6, 25.2, 22.7, 21.1, 20.9, 20.8, 17.5, 17.0, 13.3; ESI-HRMS
(TFA-Na) calcd. for C3sH3;CIINO(Na 828.1048 (M-+Na"), found 828.1054 (M+Na+).
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7-Deacetyl-7-p-methoxyphenylacetyl pyripyropene A (4a)

L&Y da 1, 3a DERE L RRICHEY: 2 10.0 meg, 18.5
pmol) ZHWTER L7z, HERYEZTH 7SI v a2 U
: FhHFILraeb 7574 — (70:1 CHCL/MeOH) 12 CH
P N #L., AEIERNY 4a 14.0 mg, quant.) ZH7,
[0]*s +99.0 (¢ 1.0, CHCL); IR (KBr) 3258, 3019, 1638, 1218
cm™; 'H-NMR (CDCls, 300 MHz) & 8.99 (dd, 1H, H-2"’, J= 0.9, 2.4 Hz), 8.70 (dd, 1H, H-6"*, J = 1.5,
6.3 Hz), 8.10-8.06 (m, 1H, H-4""), 7.44-7.39 (m, 1H, H-5°"), 7.26 (dd, 2H, H-Ar, J = 2.1, 6.6 Hz),
6.90 (dd, 2H, H-Ar, J=2.1, 6.6 Hz), 6.20 (s, 1H, H-5"), 4.99-4.95 (m, 2H, H-7, 13), 4.78 (dd, 1H, H-1,
J=35.1,11.1 Hz), 3.78 (d, 1H, H-11a, J = 13.5 Hz), 3.77 (s, 3H, OMe), 3.67 (d, 1H, H-11b, J = 13.5
Hz), 3.65 (s, 2H, ArCHy), 2.90 (br s, 1H, OH-13), 2.17-1.24 (m, 8H, H-2, 3, 5, 8, 9), 2.05 (s, 3H, Ac),
2.02 (s, 3H, Ac), 1.62 (s, 3H, Me), 1.42 (s, 3H, Me), 0.88 (s, 3H, Me); *C-NMR (CDCls, 150 MHz)
8 170.9, 170.8, 163.8, 162.0, 158.8, 158.7, 156.9, 150.9, 1462, 133.5, 130.4, 130.3, 127.4, 126.1,
123.9, 113.9, 103.0, 99.5, 83.2, 78.0, 73.5, 64.8, 60.2, 55.3, 45.5, 40.9, 40.3, 37.8, 36.1, 25.1, 22.7,
21.1, 20.8, 17.5, 16.2, 13.2; ESI-HRMS (TFA-Na) caled. for CssHyNOy; 690.2914 (MH™Y), found
690.2908 (MH™).

7-Deacetyl-7-p-methoxyphenylpropionyl pyripyropene A (4b)

&Yy 4b 3. 3a DERLEE & FRRIZHEY 2 (10.0 mg, 18.5
umol) ZAWTEHEL 7z, HEBRMERE7? T v a2
! ATFNATIATa? T 57 4 — (70:1 CHClyMeOH) 12
X, . TS L, AGIESE 4b (12.2 mg, 89%) 2&7-,
[o]*p +76.8 (¢ 1.0, CHCLy); IR (KBr) 3329, 3019, 1731, 1694,
1642, 1582, 1422, 1222, 1040 cm™; 'H-NMR (CDCl;, 300 MHz) 8 9.01 (dd, 1H, H-2"*, J = 0.6, 2.1
Hz), 8.70 (dd, 1H, H-6"*, J = 1.5, 4.8 Hz), 8.11-8.07 (m, 1H, H-4"), 7.43-7.39 (m, 1H, H-5"*), 7.17 (d,
2H, H-Ar, J = 8.4 Hz), 6.85 (d, 2H, H-Ar, J = 8.4 Hz), 6.33 (s, 1H, H-5"), 5.03-4.97 (m, 2H, H-7, 13),
4.79 (dd, 1H, H-1,J = 5.1, 11.7 Hz), 3.80 (d, 1H, H-11a, J= 12.0 Hz), 3.75 (s, 3H, OMe), 3.66 (d, 1H,
H-11b, J = 12.0 Hz), 2.98 (t, 2H, COCH,CH,Ar, J= 7.2 Hz), 2.92 (br d, 1H, OH-13, J = 1.8 Hz), 2.72
(t, 2H, COCH,CH,Ar, J = 7.2 Hz), 2.17-1.36 (m, 8H, H-2, 3, 5, 8, 9), 2.09 (s, 3H, Ac), 2.04 (s, 3H,
Ac), 1.65 (s, 3H, Me), 1.42 (s, 3H, Me), 0.87 (s, 3H, Me); *C-NMR (CDCl;, 150 MHz) & 1719,
170.9, 170.5, 163.8, 162.1, 158.1, 158.0, 157.0, 151.0, 146.4, 133.5, 132.2, 129.3, 123.8, 113.8, 103.0,
99.6, 83.2, 77.6, 73.5, 64.8, 60.2, 55.2, 54.7, 45.3, 40.3, 37.8, 36.1, 30.1, 29.7, 25.1, 22.7, 21.1, 20.8,
17.4, 16.3, 13.2; ESI-HRMS (TFA-Na) calcd. for C3sHysNNaOy; 726.2890 (M-+Na ™), found 712.2754
(M+Na™).
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7-Deacetyl-7-p-methoxyphenylbutyryl pyripyropene A (4¢)

L&Y dcld, 3a DERRIE L FRRIZHE 2 (15.0 mg, 27.7

umol) ZHWTAHRL 7, HEBRMEFET7 I vy a2y
BFNATLIaw 75 74— (70:1 CHyCly/MeOH) 12
THML, HEIERE 4¢ (19.7 mg, quant.) % &7z,
[a]?'s +87.3 (c 1.0, CHCly); IR (KBr) 3460, 3020, 2951, 1732,
1665, 1600, 1216 cm™; "H NMR (CDCl;, 300 MHz) & 8.92 (dd,
1H, H-2"’, J=0.9, 2.4 Hz), 8.67 (dd, 1H, H-6°, J= 1.5, 4.8 Hz), 7.96-7.92 (m, 1H, H-4°"), 7.39-7.34
(m, 1H, H-5"), 7.13 (d, 2H, H-Ar, J = 8.4 Hz), 6.84 (d, 2H, H-Ar, J = 8.4 Hz), 6.34 (s, 1H, H-5"),
5.05-4.99 (m, 2H, H-7, 13), 4.79 (dd, 1H, H-1, J = 5.4, 11.1 Hz), 3.83-3.77 (m, 4H, H-11a, OMe),
3.70 (d, 1H, H-11b, J = 12.0 Hz), 3.01 (br s, 1H, OH-13), 2.67 (t, 2H, COCHy(CH,):Ar, J = 7.2 Hz),
2.47-2.41 (m, 2H, CO(CHy) :CH,Ar), 2.19-1.26 (m, 10H, H-2, 3, 5, 8, 9, COCH,CH,CH,Ar), 2.10 (s,
3H, Ac), 2.05 (s, 3H, Ac), 1.71 (s, 3H, Me), 1.44 (s, 3H, Me), 0.89 (s, 3H, Me); 3C NMR (CDCls,
100 MHz) & 172.7,171.1, 170.7, 164.0, 162.2, 158.1, 157.3, 151.2, 146.6, 133.5, 129.5, 127.4, 123.9,
114.0, 103.3, 99.6, 83.5, 77.8, 76.9, 73.7, 65.0, 60.3, 55.4, 54.8, 45.6, 40.5, 38.0, 36.3, 34.3, 34.2, 27.1,
25.4, 229, 21.3, 21.0, 17.6, 16.6, 13.4; ESI-HRMS (TFA-Na) calcd. for Cs,HpNNaOy, 740.3047
(M+Na™), found 740.3049 (M+Na™).

1,11-0-(Di-fert-butylsilylene)-1,7,11-trideacetyl pyripyropene A (6)

{-Bud,SiOTR,
2 -lutidine
_—

. DMFO'C
quant.

t+-Bu

SEFEFLRT. LAY S*® (168 mg, 0.367 mmol) @ DMF (4.0 mL) ¥ 2,6-lutidine (103 uL,
0.88 mmol). (#-Bu)Si(OTH), (161 uL, 0.44 mmol)Z M Z ., 0°C T30 LI L 7z, MeOH Z N %
Fta @i L, RIGHIC BtOAc ZMAARL 2.8, G8E% IM HCl, KTHME L., Bk
BrrUUATERLLE, BonBEE2TE 7 Iy UASrVvAFLruw 77
7 4 — (33:1 CH,ClyMeOH) ZTHFH L, ALIESHE 6 (220 mg, quant.) 257,

[e]*p +83.3 (¢ 1.0, CHCly); IR (KBr) 3448, 3020, 2946, 1697, 1644, 1581, 1216, 755 cm™; 'H-NMR
(CDCls, 300 MHz) 5 8.99 (d, 1H, H-2", J= 2.4 Hz), 8.68 (dd, 1H, H-6", J= 1.5, 4.8 Hz), 8.13-8.09
(m, 1H, H-4""), 7.44-7.40 (m, 1H, H-5""), 6.50 (s, 1H, H-5"), 5.31 (1, 1H, H-13, /= 3.0 Hz), 3.93-3.73
(m, 4H, H-1, 7,11), 3.26 (br s, 1H, OH-13), 2.85 (br s, 1H, OH-7), 2.18-1.26 (m, 8H, H-2, 3, 5, 8, 9),
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1.66 (s, 3H, Me), 1.40 (s, 3H, Me), 1.14 (s, 3H, Me), 1.09 (s, 9H, +-Bu), 1.05 (s, 9H, #-Bu); *C-NMR
(CDCL;, 100 MHz) 8 164.0, 162.6, 157.0, 151.3, 146.6, 133.2, 127.4, 123.9, 103.4, 99.5, 85.8, 80.2,
59.9, 54.2, 50.1, 40.7, 38.7, 37.3, 29.1, 27.8, 27.5, 26.4, 23.6, 20.4, 17.8, 15.6, 12.7; ESI-HRMS
(TFA-Na) caled. for C35HNNaO,Si 620.3020 (M+Na®), found 620.2998 (M+Na™*).

7-0-p-Cyanobenzoyl-1,11-0-(di-tert-butylsilylene)-1,7,11-trideacetyl pyripyropene A (7)

p-cyanobenzoic acid
EDCI, DMAP

CH.Cl, A
94%

HEFERAT. LAY 6(947 mg, 1.59 mmol) @ CH,CL, (16 mL) &# - EDCI (365 mg, 1.90

mmol), p-cyanobenzoic acid (257 mg, 1.74 mmol) 7 & TXIZ DMAP (19.4 mg, 0.159 mmol) ZMMZ .
T 2.5 IFMEER U 72 ROGHIZ MeOH 2 M2 RIS Z{F 1L 3 ¥ 7- 48 . EtOAc ZIM A AL |
AR % AKCrede U, SEREREE T b U 7 A TR L 72, VB R AR, AL TEME L.
BonBHEEZF®H 7 Fvas U AhTLIv2 M T 7 4 — (50:1 CHClY/MeOH)
KRB L, ABIEREE 7(1.09 g, 94%) 287,
[o]*s +86.7 (¢ 1.0, CHCly); IR (KBr) 3435, 3020, 2911, 2400, 2360, 2699, 1677, 1643, 1217 em™;
"H-NMR (CDCls, 300 MHz) & 8.97 (dd, 1H, H-2"*, J = 0.6, 1.5 Hz), 8.67 (dd, 1H, H-6"", J=1.8, 4.8
Hz), 8.22 (d, 2H, H-Ar, J = 8.4 Hz), 8.09-8.05 (m, 1H, H-4>"), 7.81 (d, 2H, H-Ar, J = 8.4 Hz),
7.41-7.29 (m, 1H, H-5"), 6.40 (s, 1H, H-5"), 5.28-5.25 (m, 1H, H-7), 5.03 (d, 1H, H-13, J = 4.2 Hz),
3.95 (dd, 1H, H-1, J = 4.5, 11.4 Hz), 3.82 (d, 2H, H-11, J = 12.0 Hz), 3.23 (br s, 1H, OH-13),
2.23-1.37 (m, 8H, H-2, 3, 5, 8, 9), 1.85 (s, 3H, Me), 1.48 (s, 3H, Me), 1.15 (s, 3H, Me), 1.10 (s, 9H,
t-Bu), 1.04 (s, 9H, +Bu); “*C-NMR (CDCls, 100 MHz) & 164.2, 164.0, 162.2, 157.5, 151.7, 146.9,
134.1, 133.2, 132.6, 130.5, 118.1, 116.9, 103.3, 99.5, 83.5, 80.3, 79.7, 60.0, 54.7, 50.0, 40.9, 38.7,
37.3, 31.7, 29.9, 29.3, 28.0, 27.9, 26.5, 25.3, 23.8, 21.2, 20.5, 17.9, 16.9, 14.4, 12.8; FAB-HRMS
(m-NBA) caled. for C4;HsoN205Si727.3415 (MH™), found 727.3428 (MH™).
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7-0-p-Cyanobenzoyl-1,7,11-trideacetyl pyripyropene A (8)

EtsN-3HF

THR 1t
94%

1b&% 7 (740 mg, 1.02 mmol) @ THF (10.2 mL) AW 2 EtsN « 3HF (333 pL, 2.04 mmol) %M
Z.EBRT 20 0P L ECEEZ A L. CHCL THET 5 Z L THARME 8 (516 mg,
86%) 8B/, PHEHWETEMEL, BohBEE2FE7I vy 22 Y2 VAT LI
2 b 757 4 — (10:1 CH,CL/MeOH)IZ THREB L, Ak 8 (47.8 mg, 8%, total 94%) % &7,
[a]*p +171.5 (¢ 1.0, EtOH/CHCl;= 1); IR (KBr) 3405, 2939, 2884, 2233, 1703, 1643, 1577, 1480,
1435, 1411, 1279, 1222, 1106 cm™; '"H-NMR (DMSO-d6, 400 MHz) 8 9.02 (br s, 1H, H-2""), 8.63
(dd, 11, H-6", J = 3.4, 1.5 Hz), 8.23-8.19 (m, 31, H-4”, Ar), 8.07 (d, 2H, H-Ar, J = 4.8 Hz), 7.48
(dd, 1H, H-57, J = 8.0, 3.6 Hz), 6.86 (s, 1H, H-5%), 5.49 (br s, 1H, OH-13), 5.19 (dd, 1H, H-7, J =
11.6, 5.2 Hz), 4.82 (d, 1H, H-13, J = 1.6 Hz), 4.57 (br s, |H, OH-1), 429 (br s, 1H, OH-11), 3.50 (dd,
1H, H-1, J = 10.8, 4.8 Hz), 3.35 (d, 1H, H-11a, J = 10.4 Hz), 3.03 (d, IH, H-11b, J = 10.4 Hz),
2.02-1.03 (m, 8H, H-2, 3, 5, 8, 9), 1.82 (s, 3H, Me), 1.35 (s, 3H, Me), 0.59 (s, 3H, Me); *C-NMR
(DMSO-d6, 100 MIz) & 164.1, 162.5, 162.1, 156.7, 151.7, 147.0, 134.3, 133.5, 133.4, 130.5, 127.4,
124.4, 118.6, 116.2, 103.9, 99.8, 83.5, 80.4, 80.3, 79.7, 70.4, 64.7, 54.1, 44.8, 42.4, 37.9, 36.2, 27.4,
26.9, 25.6, 17.5, 17.0, 13.0; ESI-HRMS (TFA-Na) calcd for Ci3sH3N;OgNa 609.2218 (M+Na+),
found 609.2233 (M+Na™).

7-0-p-Cyanobenzoyl-1,11-O-dipropionyl-1,7,11-trideacetyl pyripyropene A {9a)

v

EtzN, DMAP

SEFHEAT. LAY 8 (8.2 mg, 14.0 umol) ® DMF (0.5 mL) J&#LIC propinonic anhydride (5
ul, 42.0 wmol), Et:N (12 pL, 84.0 umol) 7 & TR fillfitE o DMAP Z N4, 0°C T30 4y
L7z, RIGWEIZ MeOH Z A RIC%EIE 7%, EtOAc ZMEAFNL . GHEEZ K THE
L, EKGRRE S MU 7 A TRIRL 7o, VAWE 208%, AREWIETRMEL., SohBit:
P77 S v asUb VAT AIu 797 4 — (100:1 CH,C/MeOH) IZTHREIL, H
tIF A E 9a (10.6 mg, quant.) &7,
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[o]*'p +90.8 (¢ 1.0, CHCL5); IR (KBr) 3445, 3021, 2234, 2066, 1644, 1213 cm™; "TH-NMR (CDCl,,
300 MHz) & 8.89 (dd, 1H, H-2*’, J = 0.6, 1.5 Hz), 8.60 (dd, 1H, H-6"*, J = 1.5, 4.8 Hz), 8.13 (d, 2H,
H-Ar, J = 7.5 Hz), 8.01-7.97 (m, 1H, H-4>*), 7.73 (d, 2H, H-Ar, J = 7.5 Hz), 7.33-7.20 (m, 1H, H-5"),
6.33 (s, 1H, H-5%), 5.18 (dd, 1H, H-7, J = 4.8, 10.2 Hz), 4.97 (d, 1H, H-13, J = 2.1 Hz), 4.77 (dd, 1H,
H-1,/=4.8, 11.4 Hz), 3.73 (d, 1H, H-11a, J = 12.0 Hz), 3.65 (d, 1H, H-11b, J = 12.0 Hz), 2.89 (br s,
1H, OH-13), 2.90-2.25 (m, 41, 2xCH;CH,CO0), 2.16-1.04 (m, 14H, H-2, 3, 5, 8, 9, 2xCH;CH,CO),
1.78 (s, 3H, Me), 1.43 (s, 3H, Me), 0.85 (s, 3H, Me); PC-NMR (CDCl;, 150 MHz) 8 174.4, 174.0,
164.0, 163.3, 161.8, 155.1, 136.9, 134.1, 132.6, 130.5, 130.4, 118.0, 116.9, 104.3, 101.1, 83.8, 79.4,
73.4, 64.9, 60.2, 55.0, 45.8, 40.8, 40.7, 38.2, 38.1, 36.4, 29.9, 29.8, 28.0, 27.8, 25.5, 22.9, 22.8, 17.7,
16.8, 13.5, 9.4, 9.3; ESI-HRMS (TFA-Na) Calcd for CieH43sN200: 699.2918, Found: 699.2918 (MH

+).
7-0-p-Cyanobenzoyl-1,11-O-diisobutyryl-1,7,11-trideacetyl pyripyropene A (9b)

LEH 9b 1%, 9a DARIE & HERICHEY 8 (11.0 mg, 18.8
o umol) ZHWTHMR Lz, HAERYZTHET7 Fva VD

o
ﬁ)ko ] ok@ FNAZLo0 T 77 4= (50:1 CHCL/MeOH) iZ THE
\("g N, AEIESE 9b(11.1 mg 81%) #1537,
(@)
% [a]*p +101.5 (¢ 1.0, CHCL;); IR (KBr) 3448, 3020, 2974, 2400,

1725, 1678, 1218 cm™"; '"H-NMR (CDCl;, 300 MHz) & 8.96 (dd, 1H, H-2", J = 0.6, 2.1 Hz), 8.67 (dd,
1H, H-6”, J = 1.5, 4.5 Hz), 8.20 (d, 2H, H-Ar, J = 8.1 Hz), 8.08-8.04 (m, 1H, H-4°"), 7.80 (d, 2H,
H-Ar, J = 8.1 Hz), 7.41-7.36 (m, 1H, H-5""), 6.40 (s, 1H, H-5"), 5.25 (dd, 1H, H-7, J= 5.1, 10.8 Hz),
5.05 (dd, 1H, H-13, J = 1.2, 3.0 Hz), 4.83 (dd, 1H, H-1, J = 4.5, 11.1 Hz), 3.75 (d, 2H, H-11, J= 1.2
Hz), 3.02 (br s, 1H, OH-13), 2.61 (q, 1H, CH(Me),, J = 7.2 Hz), 2.54 (q, 1H, CH(Me),, J = 7.2 Hz),
2.23-1.13 (m, 8H, H-2, 3, 5, 8, 9), 1.85 (s, 3H, Me), 1.51 (s, 3H, Me),1.26-1.14 (m, 12 H, i-Pr x2),
0.93 (s, 3H, Me); ®C-NMR (CDCl;, 150 MHz) & 176.8, 176.4, 163.9, 163.4, 161.8, 155.4, 147.6,
143.5, 136.4, 134.1, 132.6, 130.4, 129.0, 125.3, 118.6, 116.9, 104.2, 100.9, 83.7, 79.4, 73.1, 64.7, 60.3,
55.1, 45.9, 40.9, 38.2, 36.4, 34.5, 34.3, 29.9, 25.4, 22.9, 19.4, 19.2, 19.1, 19.0, 17.7, 16.8, 13.5;
FAB-HRMS (m-NBA) calcd. for C4Hs7N2015727.3231 (MH™), found 727.3237 (MH").

7-0-p-Cyanobenzoyi-1,11-O-dihexanoyl-1,7,11-trideacetyl pyripyropene A (9¢)

LAY 9¢ 1. 9a DARRIE L FIMEIZHE: 8 (20.0 mg, 34.1 umol) ZRAWTARL 7z, HER
W% 7V o35F 4 7 TLC (33:1 CH,Cl/MeOH) 12 TR L . AEBIERE 9¢ (29.7 mg, quant,) %
"7,

[o]**5 +93.4 (¢ 1.0, CHCL3); IR (KBr) 3447, 3020, 2873, 2400, 2234, 1729, 1644, 1216 cm™; "H-NMR
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(CDCl;, 400 MHz) 6 8.96 (dd, 1H, H-2*, J = 0.8, 2.4 Hz), 8.67 (dd,
1H, H-6"", J = 1.6, 5.2 Hz), 8.20 (d, 2H, H-Ar, J = 8.8 Hz), 8.06

(ddd, 1H, H-5", J = 1.6, 2.4, 8.4 Hz), 7.80 (d, 2H, H-Ar, J = 8.8

Hz), 7.38 (ddd, 1H, H-5"", J= 0.8, 4.8, 8.0 Hz), 6.40 (s, 1H, H-5"),

5.27 (dd, 1H, H-7, J= 52, 11.6 Hz), 5.04 (dd, 15, H-13, /= 2.4,

4.0 Hz), 4.83 (dd, 15, H-1, /= 4.8, 11.6 Hz), 3.78 (d, 1H, H-11a, J
= 12.0 Hz), 3.73 (4, 1H, H-11b, J = 12.0 Hz), 3.03 (br d, 1H, OH-13, J = 1.6 Hz), 2.38 (dt, 2H,
COCH,, J = 2.0, 7.2 Hz), 2.29 (dt, 2H, COCH,, J = 2.0, 8.0 Hz), 2.21-1.42 (m, 12H, H-2, 3, 5, 8, 9,
hexanoyl), 1.85 (s, 3H, Me), 1.50 (s, 3H, Me), 1.36-1.26 (m, 7H, H-Me, hexanoyl), 0.92-0.88 (m, 10H,
hexanoyl); *C-NMR (CDCl;, 100 MHz) & 173.8, 173.3, 163.9, 163.8, 162.1, 134.1, 132.5, 130.4,
118.1, 116.9, 103.4, 99.8, 83.5, 79.4, 73.4, 64.9, 60.3, 55.0, 45.7, 40.7, 38.1, 36.4, 34.7, 34.3, 31.5,
314, 25.5, 24.8, 24.7,22.9, 22.5, 22.4, 17.7, 16.8, 14.1, 14.0, 13.5; ESI-LRMS m/z 805 (M+Na"*);
ESI-HRMS (TFA-Na) caled. for C4sH5iN,NaOyq 805.3676 (M+Na™), found 805.3672 (M+Na*).

7-0-p-Cyanobenzoyl-1,11-0-dibenzoyl-1,7,11-trideacetyl pyripyropene A (9d)

LAY 9d 12, 9a DEREEE EMRICHEY: 8 (20.0 mg, 34.1
umol) ZHWTAR L7, HERBERE7 Iy a2 h

O
©)\0 Ch FhAZLZuw b7 74— (50:1 CHCl/MeOH) 12 THE
-~
? NCBIL . BadEEVE 9d (24.3 me, 90%) B,
O
% [o]? +105.7 (¢ 1.0, CHCly); IR (KBr) 3446, 3020, 2401, 2231,

1715, 1677, 1216 cm™; 'H-NMR (CDCl;, 400 MHz) & 8.95 (dd, 1H, H-2”, .J = 0.8, 2.0 I1z), 8.66 (dd,
1H, H-6"", J = 1.6, 4.8 Hz), 8.19 (d, 2H, H-Ar, J = 4.8 Hz), 8.08-8.01 (m, 5H, H-Ar), 7.78 (d, 2H,
H-Ar, J = 4.8 Hz), 7.59-7.53 (m, 2H, H-5", Ar), 7.46-7.42 (m, 4H, Ar), 7.39-7.35 (m, 1H, H-4""),
6.38 (s, 1H, H-5%), 5.25 (ddd, 2H, H-1,7, J = 4.8, 5.2, 11.6 Hz), 5.06 (dd, 1H, H-13, J = 2.4, 4.0 Hz),
422 (d, 1H, H-11a, J = 12.0 Hz), 4.10 (d, 1H, H-11b, J = 12.0 Hz), 3.05 (br d, 1H, OH-13, J = 2.4
Hz), 2.30-1.52 (m, 8, H-2, 3, 5, 8, 9), 1.87 (s, 311, Me), 1.58 (s, 3H, Me), 1.17 (s, 3H, Me); *C-NMR
(CDCl3, 100 MIz) & 166.1, 165.7, 163.7, 163.4, 161.8, 156.0, 144.6, 135.0, 133.9, 133.1, 132.3,
130.3, 129.9, 129.7, 129.6, 129.5, 129.4, 129.3, 128.5, 128.4, 117.9, 116.6, 103.6, 100.2, 83.4, 79.1,
74.4, 65.5, 60.1, 54.7, 46.2, 41.4, 28.1, 16.2, 25.6, 22.8, 17.6, 16.7, 13.5;

ESI-LRMS m/z 795 (MH™); ESI-HRMS (TFA-Na) calcd. for C4HysN2Oy0 795.2918 (MH™), found
795.2916 (MH ).
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7-0-p-Cyanobenzoyl-1-0-(di-fert-butylfluorosilyl)-1,7,11-trideacetyl pyripyropene A (10)
7-0-p-Cyanobenzoyl-11-0-(di-fert-butylfluorosilyl)-1,7,11-trideacetyl pyripyropene A {(11)

10 ; RS = SiF(-Bu}p, R€ = H
11 : R® =H, R6 = SiF(t-Bu),
8:R5= H, R6=H

{tAH 7 (539 mg, 0.742 mmol) ® MeOH (8.0 mL) AW IZ NH4F (275 mg, 7.42 mmol) ZH1Z .,
BIRT 3 BEERL 2, RISRICKEMZ CH,CL T L, HHE % NayS0, CHERE 518
L. PEZRETEMEL 7z, BoNABEEZRET7 I v 2V VAN ATLIOR TS
7 4 —(70:1-10:1 CH,Cl,/MeOH) THREl %179 Z tick b, AGBIEHE 10 (448 mg, 81%) KUK
HeaFEE 11 (28.0 mg, 5%) KU OGEE 8 (48.0 mg, 11%) 2B 7,

Data for 10

[0]*D +101.1 (¢ 1.0, CHCLs); IR (KBr) 3456, 2942, 2890, 2862, 2235, 1716, 1274 cm™; '"H-NMR
(CDCls, 300 MHz) & 8.97 (d, 1H, H-2", J=2.4 Hz), 8.65 (dd, 1H, H-6”’, J=5.1, 1.8 Hz), 8.21 (d, 2H,
H-Ar, J= 8.7 Hz), 8.09-8.04 (m, 1H, H-4""), 7.78 (d, 2H, H-Ar, J = 8.7 Hz), 7.39-7.35 (m, 1H, H-5°*),
6.45 (s, 1H, H-5%), 5.36 (dd, 1H, H-7, /= 10.8, 4.8 Hz), 5.03 (d, 1H, H-13, J = 3.0 Hz), 4.17 (dd, 1H,
H-1,J = 8.4, 7.8 Hz), 3.60 (dd, 1H, H-11a, J = 10.5, 3.6 Hz), 3.31 (dd, 1H, H-11b, J = 10.5, 3.6 Hz),
3.03 (br s, 11, OH-13), 2.17-1.09 (m, 8H, H-2, 3, 5, 8, 9), 1.85 (s, 311, Me), 1.47 (s, 3H, Me),
1.07-1.05 (m, 18H, -fBu x 2), 0.74 (s, 3H, Me); *C-NMR (CDCl,, 100 MHz) & 164.1, 163.9, 162.1,
157.2, 151.21, 146.8, 134.0, 132.9, 132.3, 1302, 127.1, 123.6, 117.8, 116.6, 103.1, 99.3, 83.5, 83.3,
79.9,73.7, 63.9, 60.1, 54.7, 44.0, 43.3, 40.6, 37.8, 36.3, 29.0, 27.7, 27.2, 27.1, 26.3, 25.5, 20.6 (d, J =
15.5 Hz), 20.2 (d, J = 15.5 Hz), 17.5, 16.7, 12.7; ESI-HRMS (TFA-Na) calcd. for Cy115;FN,NaO;;Si
769.3296 (M+Na™), found 769.3261 (M+Na").

Data for 11

[a]*p +85.0 (¢ 1.0, CHCLy); IR (KBr) 3451, 2938, 2888, 2861, 2233, 1725, 1273 cm™; 'H-NMR
(CDCl;, 400 MHz) & 8.96 (dd, 1H, H-2", J= 1.2, 0.4 Hz), 8.66 (dd, 1H, H-6, J= 4.8, 1.6 Hz), 8.22
(d, 2H, H-Ar, J = 8.8 Hz), 8.08-8.05 (m, 1H, H-4""), 7.80 (d, 2H, H-Ar, J = 8.8 Hz), 7.40-7.36 (m, 1H,
H-5), 6.40 (s, 1H, H-5%), 5.31 (dd, 1H, H-7, J = 12.0, 5.2 Hz), 5.04 (br s, 1H, H-13), 3.90 (d, 1H,
H-11a, J = 10.4 Hz), 3.78 (dd, 1H, H-1, J = 8.8, 7.6 Hz), 3.56 (d, 1H, H-11b, J = 10.4 Hz), 3.21 (brs,
1H, OH-13), 2.34 (br s, 1H, OH-1), 2.21-1.26 (m, 8H, H-2, 3, 5, 8, 9), 1.85 (s, 3H, Me), 1.48 (s, 3H,
Me), 1.09-1.08 (m, 18H, #-Bu x 2), 0.81 (s, 3H, Me); "C-NMR (CDCl;, 100 MHz) & 164.1, 163.9,
162.1, 157.2, 151.4, 146.8, 134.0, 132.9, 132.3, 130.2, 127.1, 123.6, 117.8, 116.6, 103.1, 99.3, 83.5,
83.3,79.9, 72.1, 68.1, 60.1, 54.9, 45.3, 42.7, 37.8, 36.3, 27.3, 27.2, 27.1, 26.3, 25.8, 20.4 (d, J = 14.6
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Hz), 20.2 (d, J = 14.6 Hz), 19.1, 17.4, 16.7, 11.8; ESI-HRMS (TFA-Na) caled. for C4yHs FN;NaOy,Si
769.3296 (M+Na™), found 769.3265 (M+Na™).

7-0-p-Cyanobenzoyl-7,11-dideacetyl-11-O-propionyl pyripyropene A (9¢)

N 1} propionic anhydride
EtaN, cat. DMAP
CHClg, 1t

5 2) Et;N-3HF, THF, rt

—_—

tBu o 3) ACZO, E1N
tBug; A cat. DMAP
& YR (&) CHZCly, rt
~OH CN 3 steps, 61%

10

EXFHERAT. L&Y 10 200 mg, 26.8 pmol) @ CHyCl, (0.5 mL) YA IZ propinonic
* anhydride (4 uL, 29.5 pmol). Et;N (5 ul, 32.2 pmol) 7% & I8 D DMAP 2iMA. FiRkT
30 DEEEL 7, KIBRIC MeOH 22 KIS %2 EIL S8 7%, EtOAc ZMAAHIRL 7z, G
B2 ATYE L., KRBT F U Y L CRRL A%, BRE A BB, 22 INETEMHEL 2.

B oNBRO THF (0.5 mL) E#IC EGN » 3HF (5 L, 26.8 mmol) ZMZ ., i< 15 o
L, RIGEEBHEL, BonBEE2PE7 Sy o UAXAM AT 70u 77
7 4 — (40:1 CH,ClyMeOH) IS THBEZ TV, ERP T aCETZIERL 2.

BonHHERYD CHLClL (0.5 mL) I acetic anhydride (5 uL, 32.2 umol). Et:N (9 uL,
64.3 umol) 7 & NCMBLE O DMAP Z A, iR T 30 AL 7. KIEHIC MeOH % i1 2
RI5%E IS¢ 7%, BtOAc ZMAFRL 7z, BB LR THE L., MAKMES V7 LT
WRLLAE., BRESEE. ARZRETRMELZ. Son-lYEZ 7L 8574 7 TLC
(40:1 CH,Cl/MeOH) THRET 2 H CHEIESE 9e (11.1 mg, 3 steps, 61%) 2/ 7,
[a]*p +93.8 (¢ 1.0, CHCly); IR (KBr) 3446, 3020, 2400, 2234, 1730, 1645, 1216 c¢m™; 'H-NMR
(CDCls, 400 MHz) & 8.96 (br s, 1H, H-2""), 8.67 (d, 1H, H-6", J = 4.0 Hz), 8.20 (d, 2H, H-Ar, J = 8.4
Hz), 8.08-8.05 (m, 1H, H-4"), 7.80 (d, 2H, H-Ar, J = 8.4 Hz), 7.38 (dd, IH, H-5", J= 4.0, 8.0 Hz),
6.40 (s, 1H, H-5%), 5.25 (dd, 1H, H-7, J = 5.2, 8.7 Hz), 5.04 (d, 1H, H-13, J = 3.6 Hz), 4.83 (dd, 1H,
H-1,J=4.8, 11.6 Hz), 3.82 (d, 1H, H-11a, /= 10.8 Hz), 3.73 (d, 1H, H-11b, J = 10.8 Hz), 2.97 (br s,
1H, OH-13), 2.42 (dq, 2H, CH;CH,CO, .J = 2.8, 7.6 Hz), 2.22-1.25 (m, 8H, H-2, 3, 5, 8, 9), 2.05 (s,
3H, Ac), 1.85 (s, 3H, Me), 1.50 (s, 3H, Me), 1.20 (t, 3H, CH;CH,CO, J = 7.6 Hz), 0.88 (5, 3H, Me);
BC.NMR (CDCl;, 100 MHz) & 174.4, 170.7, 164.1, 164.0, 162.2, 157.7, 147.0, 134.2, 134.1, 133.2,
132.6, 130.5, 118.1, 117.0, 103.2, 99.5, 99.4, 83.4, 79.5, 73.7, 64.9, 60.5, 60.4, 55.1, 45.8, 40.7, 38.1,
36.4, 27.8, 27.2, 25.5, 22.9, 21.4, 17.7, 16.8, 13.5; ESI-HRMS (TFA-Na) calcd. for CsgHyoNoNaOyo
707.2592 (M+Na"™), found 707.2574 (M+Na").
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7-0-p-Cyanobenzoyl-7,11-dideacetyl-11-O-isobutyryl pyripyropene A (91)

L&Y of 1T, 9e DEALEE & FIRRICHEYS 10 (39.9 mg, 53.5 umol) ZAWTHRL 7. HAER
WediEr7 Iy a2 VA VAT Aw 797 4 — (70:1 CH,Cl/MeOH) I THRE L,
H{aJE S8 9f (22.2 mg, 3 steps, 85%) #157x,

< [a]*p +91.9 (c 1.0, CHCly); IR (KBr) 3460, 3020, 2400, 2234, 1730,
1645, 1215 cm™; 'H-NMR (CDCls, 400 MHz) & 8.90 (br s, 1H,
H-2""), 8.61 (brs, 111, H-6""), 8.12 (d, 2H, H-Ar, J = 8.8 Hz), 8.02 (br
s, 1H, H-4"), 7.72 (d, 2H, H-Ar, J = 8.8 Hz), 7.34 (m, 1H, H-5°"),
6.44 (s, 1H, H-3"), 5.17 (dd, 111, -7, J = 5.2, 11.6 Hz), 4.97 (d, 1H,
H-13, J=4.0 Hz), 4.75 (dd, 1H, H-1, /= 5.2, 11.6 Hz), 3.71 (d, 1H,
H-11a,J=12.0 Hz), 3.65 (d, 1H, H-11b, J = 12.0 Hz), 2.56 (q, 1H, COCHMe,, J = 6.8 Hz), 2.15-1.10
(m, 14H, H-2, 3, 5, 8, 9, Mex2), 1.98 (s, 3H, Ac), 1.78 (s, 3H, Me), 1.43 (s, 3H, Me), 0.85 (s, 3H,
Me); °C NMR (CDCls, 100 MHz) & 176.9, 170.6, 170.5, 163.9, 163.6, 162.0, 134.1, 132.5, 130.4,
118.0, 117.0, 116.9, 103.8, 100.4, 83.5, 83.1, 79.4, 73.6, 64.7, 60.3, 55.0, 46.1, 45.8, 40.8, 38.1, 36.4,
34.3, 29.9, 27.4, 25.4, 22.9, 21.6, 21.3, 19.3, 17.7, 16.6, 13.5; ESI-HRMS (TFA-Na) calcd. for
C3sHN>010699.2918 (MH ™), found 699.2914 (MH™).

11-0-Benzoyl-7-0-p-cyanobenzoyl-7,11-dideacetyl pyripyropene A (9g)

LAY 9g 12, 9e DA & FIRRICHEV: 10 (20.0 mg, 26.8 pmol)
EHOWTAR L7, HERMERE7 Sy as VAT NVA S
Loaw b 57 4 — (70:1 CH,ClL,/MeOH) 12 CHESEIL, A
JESVE 9g (10.6 mg, 3 steps, 54%) % 1F7,

[a]*5 +39.7 (¢ 1.0, CHCL); IR (KBr) 3447, 3020, 2400, 2234, 1721,
1644, 1216ecm™; "H NMR (CDCls, 400 MHz) & 8.98 (dd, 1H, H-2**, J
= 0.8, 2.4 Hz), 8.67 (dd, 1H, H-6”’, J = 1.6, 4.8 Hz), 8.14 (d, 2H,
H-Ar, J = 6.8 Hz), 8.09-8.06 (m, 3H, H-4*, Ar), 7.67 (d, 2H, H-Ar, J = 6.8 Hz), 7.34-7.30 (m, 1H,
H-Ar), 7.20-7.16 (m, 2H, H-Ar), 7.07-7.02 (m, 1H, H-5%), 6.38 (s, 1H, H-5°), 5.25 (dd, 1H, H-7, /=
4.8, 12.0 Hz), 5.02 (dd, 1H, H-13, J=2.4, 4.0 Hz), 4.92 (dd, 1H, H-1, /= 4.8, 11.6 Hz), 4.09-4.07 (m,
2H, H-11), 2.95 (br d, 1H, OH-13, J = 2.4 Hz), 2.24-1.21 (m, 8H, H-2, 3, 5, 8, 9), 2.08 (s, 3H, Ac),
1.85 (s, 3H, Me), 1.53 (s, 3H, Me), 1.00 (s, 3H, Me); °C NMR (CDCl;, 100 MHz) & 170.3, 166.0,
163.6, 162.8, 161.4, 154.3, 142.1, 137.2, 133.8, 133.0, 132.2, 130.1, 129.8, 129.6, 128.4, 125.5, 124.2,
117.8, 116.6, 104.1, 101.1, 83.6, 79.0, 73.6, 65.1, 59.9, 54.6, 46.0, 40.9, 37.9, 36.0, 29.6, 25.4, 22.6,
21.1, 17.5, 16.5, 13.2; ESI-HRMS (TFA-Na) calcd. for CsypHyN;NaOy 755.2581 (M+Na™), found
755.2574 (M+Na").

120



7-0-p-Cyanobenzoyl-1,7-dideacetyl-7-O-propionyl pyripyropene A (9h)

ta® oh 1, e DAL & EAEICHEY 10 (20.0 mg, 26.8 umol) ZHVTEE L 72, HAER
WERE7 v VA NATLAIO? T 57 4 — (50:1 CH.Cly/MeOH) 12 THREBLL |
e E 9h (15.7 mg, 3 steps, 84%) &/,
[a]*'p +106.9 (¢ 1.0, CHCLy); IR (KBr) 3448, 3020, 2400, 2234,
1726, 1644, 1215 ecm™; 'TH-NMR (CDCl;, 400 MHz) § 8.96 (dd,
! o*@\ 1H, H-2”, J = 0.8, 1.5 Hz), 8.67 (dd, 1H, H-6"*, /= 1.5, 4.4 Hz),
/10 CN'8.20 (d, 2H, H-Ar, J = 9.2 Hz), 8.08-8.05 (m, 1H, H-4"), 7.81 (d,
o 2H, H-Ar, J = 9.2 Hz), 7.40-7.37 (m, 1H, H-5""), 6.40 (s, 1H, H-5"),
5.30-5.25 (m, 1H, H-7), 5.04 (d, 1H, H-13, J = 1.2 Hz), 4.84 (dd, 1H, H-1, J= 4.4, 11.6 Hz), 3.80 (d,
1H, H-11a, J = 12.0 Hz), 3.72 (4, 1H, H-11b, J = 12.0 Hz), 3.01 (br s, 1H, OH-13), 2.34 (g, 2H,
CH;CH,CO, J = 6.8 Hz), 2.18-1.26 (m, 8H, H-2, 3, 5, 8, 9), 2.14 (s, 3H, Ac), 1.85 (s, 3H, Me), 1.50 (s,
3H, Me), 1.14 (t, 3H, CH:CH,CO, J = 6.8 Hz), 0.91 (s, 3H, Me); “C-NMR (CDCl;, 100 MHz)

8 173.8, 170.9, 163.9, 162.0, 157.5, 133.9, 133.0, 132.3, 130.4, 130.2, 117.9, 116.7, 104.0, 103.0,

99.6, 99.2, 86.0, 83.2, 79.3, 73.2, 64.8, 60.2, 54.8, 45.4, 40.5, 37.9, 36.1, 31.4, 29.7, 27.8, 25.2, 22.7,
20.9, 17.5, 16.4, 13.3; ESI-HRMS (TFA-Na) calcd. for Ci3gHsN;NaOq 707.2581 (M+Na™"), found
707.2574 (M-+Na").

7-0-p-Cyanobenzoyl-1,7-dideacetyl-1-O-isobutyryl pyripyropene A (9i)

LAY 9i X, 9¢ DAL L ARKIZHE 10 (20.0 mg, 26.8

pumol) ZRAWTEHER L%, HAERTZHET7 S v a2 Uh

: FuvhZhraw s I 74— (70:1 CHCl/MeOH) IZTH

j’:o NI EIEEYE 9i (16.5 mg, 3 steps, 88%) %17,

9 [a]*p +119.6 (¢ 1.0, CHCLs); IR (KBr) 3446, 2973, 2401, 2231,
1723, 1643, 1215 em™; '"H-NMR (CDCl;, 400 MHZ) & 8.96 (dd, 1H, H-2**, J = 0.8, 2.4 Hz), 8.67 (dd,
1H, H-6", J = 1.6, 2.4 Hz), 8.21 (d, 2H, H-Ar, J = 8.4 Hz), 8.08-8.05 (m, 1H, H-4"), 7.80 (d, 2H,
H-Ar, J = 8.4 Hz), 7.38 (ddd, 1H, H-5", J= 1.2, 5.2, 5.6 Hz), 6.40 (s, 1H, H-5"), 5.27 (dd, 1H, H-7, J
= 5.2, 11.6 Hz), 5.04 (d, 1H, H-13, J = 3.6 Hz), 4.83 (dd, 1H, H-1, /= 5.2, 11.6 Hz), 3.78 (d, 111,
H-11a, J = 12.0 Hz), 3.75 (d, 1H, H-11b, J = 12.0 Hz), 3.01 (br s, 1H, OH-13), 2.58 (g, 1M,
COCHMe,, J = 6.8 Hz), 2.21-1.17 (m, 14H, H-2, 3, 5, 8, 9, Mex2), 2.15 (s, 3H, Ac), 1.88 (s, 3H, Me),
1.49 (s, 3H, Me), 0.85 (s, 3H, Me); >C-NMR (CDCl3, 150 MHz) & 176.5, 171.0, 164.0, 163.4, 162.2,
157.5,151.4, 146.7, 134.1, 133.4, 132.6, 130.4, 118.0, 117.0, 103.3, 99.5, 83.4, 83.0, 79.5, 73.1, 65.0,
60.4, 55.0, 45.7, 40.8, 38.1, 36.3, 34.5, 29.9, 25.4, 22.8, 21.6, 21.0, 19.1, 17.6, 16.5, 13.5; ESI-HRMS
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(TFA-Na) caled. for CsoHyN2010699.2918 (MH"), found 699.2903 (MH™).
1-0-Benzoyl-7-0-p-cyanobenzoyl-1,7-dideacetyl pyripyropene A (9j)

L&Y 95 13, 9e DERLEE & RRRIZHEL: 8 (20.0 mg, 26.8 pmol) ZAWVTARL 7z, HER
MaPEIS vy a2l VAX NS TL IO T 74— (70:1 CH,ClyMeOH) iZTRERIL .
A&IESE 95 (8.8 mg, 3 steps, 45%) %157z,

[a]*s +129.5 (¢ 1.0, CHCls); IR (KBr) 3447, 3020, 2400, 2234,

1715, 1645, 1216 cm™; '"H-NMR (CDCls, 400 MHz) & 8.96 (dd,

: 01\@ 1H, H-2"°, J=0.8, 2.4 Hz), 8.67 (dd, 1H, H-6>*, J = 1.6, 4.8 Hz),

/‘LO N 821 (d, 2H, H-Ar, J = 8.8 Hz), 8.09-8.06 (m, 1H, H-5""),

% 8.02-7.99 (m, 2H, H-Ar), 7.80 (d, 2H, H-Ar, J = 8.8 Hz),
7.59-7.55 (m, 1H, H-Ar), 7.46-7.40 (m, 2H, H-Ar), 7.39-7.37 (m, 1H, H-4%), 6.41 (s, 1H, H-5"),
5.31-5.27 (m, 1H, H-7), 5.11 (dd, 1H, H-1, J = 4.4, 11.6 Hz), 5.07 (d, 1H, H-13, J = 2.0 Hz), 3.84 (d,
1H, H-11a, J = 7.2 Hz), 3.82 (d, 1H, H-11b, J = 7.2 Hz), 3.02 (br s, 1H, OH-13), 2.25-1.23 (m, 8H,
H-2, 3, 5, 8, 9), 2.13 (s, 3H, Ac), 1.87 (s, 3H, Me), 1.55 (s, 3H, Me), 1.08 (s, 3H, Me); *C-NMR
(CDCls, 150 MHz) & 171.0, 166.0, 164.0, 163.2, 161.7, 133.9, 133.3, 132.5, 130.4, 130.3, 129.7,
128.6, 128.0, 127.4, 118.0, 116.9, 116.8, 104.3, 101.1, 83.7, 79.3, 74.3, 65.4, 60.2, 54.9, 45.7, 45.6,
20.9, 382, 36.3, 29.8, 25.4, 23.0, 21.0, 17.6, 16.7, 16.4, 13.7; ESI-HRMS (TFA-Na) caled. for

CaoHyoN,Na0O19755.2581 (M+Na '), found 755.2587 (M+Na™).

10-Carboxyl-7-0-p-cyanobenzoyl-10-deacetoxymethyl-1-0-(di-zert-butyifluorosilyl)-1,7-
dideacetyl 13-keto pyripyropene A (13)

2.8 M Jones reagent

agq. acetone !

L : 0
~oH L?' & CN

Q
-Bu~. .

B EoH

10 13

LAY 10 (354 mg, 0.474 mmol) @ 95% ag. acetone (140 mL) FARIZ, Jones FREE (2.66 mL)
ZMZ. BRT 13.5 RfEE#B L 72, 2-propanol ZMATRIGZEILL., EHZzEIA b LT
RYP—NTHML T, AT EtOAc ZMAFRL, HO T L7, FHEZ NaSO, T
BB AL, AWMERMIENERHELE, BonBRELZPE7 I v 2 VAXAAT LY
e 777 4 — (33:1 CHClyMeOH) TRIBEZITHI 2 &ick b, HEIERE 13 (342 mg,
95%) Zi7z,

[a]*p +22.3 (¢ 1.0, CHCLy); IR (KBr) 3466, 2941, 2361, 1725, 1630, 1542, 1421, 1272, 1114 cm™,

122

O



'H-NMR (CDCl;, 270 MHz) & 9.04 (d, 1H, H-2", J = 2.0 Hz), 8.65 (dd, 1H, H-6"’, J = 1.3, 4.9 Hz),
8.33-8.28 (m, 1H, H-4"), 7.84 (d, 2H, H-Ar, J = 8.2 Hz), 7.57 (d, 2H, H-Ar, J= 8.2 Hz), 7.51 (dd, 1H,
H-5"°, J = 4.9, 8.2 Hz), 7.26 (s, 1H, H-5°), 5.44 (dd, IH, H-7, J = 5.2, 10.8 Hz), 4.51-4.45 (m, 1H,
H-1), 2.82-0.77 (n, 8H, H-2, 3, 5, 8, 9), 1.74 (s, 3H, Me), 1.29 (s, 3H, Me), 1.18 (s, 3H, Me), 1.01 (s,
9H, #-Bu), 1.00 (s, 9H, +Bu); "C-NMR (CDCl;, 100 MHz) & 194.7, 185.7, 178.3, 172.3, 164.0, 161.9,
156.6, 139.1, 135.8, 133.1, 132.3, 130.0, 117.5, 117.1, 100.9, 98.8, 87.2, 78.5, 62.7, 53.7, 47.6, 37.3,
36.8, 28.0, 27.4, 27.1, 27.0, 26.7, 20.9, 20.7, 20.2, 20.0, 16.1, 11.1; ESI-HRMS (TFA-Na) calcd. for
Ca1H47FNaNaQSi 781.2933, found 781.2931 (M+Na™),

10-Carboxyl-7-0-p-cyanobenzoyl-10-deacetoxymethyl-7-deacetyl pyripyropene A (14)

1) EtgN,3HF, THF, i
2) A0, EtgN
DMAP, MaCN, 0°C

3) NaBH,
CeCly*7H,0
MeQH, 0°C
3 sleps, 52%

&% 13 (311 mg, 0.410 mmol) @ THF (4.0 mL) &EMIZ. Et:N + 3HF (80 pL, 492 pumol) Z Ml
ABRT200BE L7, KIGHEZFEETEML. BoNBAZHE7 Fv 2 VAT L
AFZLIZO2 5 74— (MeOH in CHyCl 2-5%)IC THEEI L . &RYDE I sHs %
e L 72,

BoN/BEE CH,CL 4.0 mL) AL AcO (51 ul, 540 umol), EtN (82 pl, 591 pmol).
B LU ED DMAP 202, 0 °C T4 RfAHIEL %2, RIGKIZ McOH Z MA KRG EEE
W, HITEOAc ZMAFMML., BHEZATHREL, BAKBS VYA TEERLE, B
Wx B, 2WEHETIEREL =,

FoNT-BED MeOH (4.0 mL) ¥ IZ, NaBH, (54.8 mg, 1.45 mmol) ¥ X X CeCls + 7TH,0
(540 mg, 1.45 mmol) #H1Z 0°C T30 o#IEL 7=, RIGWIT acetone Z A RIGEFIE S E,
FIGHZWETEEL. BohBE2T® 7 Iy a2 VAV T
7 4 — (33:1 CH,ClyMeOH) TR L, DEIEEE 14 (137 mg, 3 steps, 52%) 2HF7,
[o]*p +11.7 (¢ 0.5, CHCLy); IR (KBr) 3456, 2942, 2890, 2462, 2235, 1716, 1274 cm™; 'H-NMR
(CDCls, 400 MHz) & 8.96 (br s, 1H, H-2""), 8.64 (brs, 1H, H-6""), 8.35 (br d, 1H, H-4"*, J = 8.0 Hz),
7.71 (d, 2H, H-Ar, J = 8.0 Hz), 7.60 (br s, 1H, H-5"), 7.50 (d, 2H, H-Ar, J = 8.0 Hz), 7.20 (s, 1H,
H-5"), 5.40 (dd, 1H, H-7, J = 4.8, 11.6 Hz), 5.17 (dd, 1H, H-1, J = 4.4, 12.0 Hz), 5.02 (d, 1H, H-13, J
= 2.4 Hz), 2.19-1.21 (m, 8H, H-2, 3, 5, 8, 9), 1.96 (5, 3H, Ac), 1.84 (s, 3H, Me), 1.44 (s, 3H, Me),
1.18 (s, 3H, Me); "C-NMR (CDCls, 100 MHz) & 164.1, 162.1, 157.2, 151.4, 146.8, 134.0, 132.9,
132.3, 130.2, 127.1, 123.6, 117.8, 116.6, 103.1, 99.3, 83.5, 83.3, 79.9, 72.1, 68.1, 60.1, 54.9, 45.3,
427, 37.8, 36.3, 27.3, 27.2, 27.1, 26.3, 20.4, 19.1, 17.4, 16.7, 11.8; ESI-HRMS (TFA-Na) caled. for
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C3sH3sN,010643.2292 (MH™), found 643.2285 (MH™).

7-0-p-Cyanobenzoyl-10-deacetoxymethyl-7-deacetyl-11-methoxycaerbonyl pyripyropene A (15)

TMSCHN2
00 MeOH benzene
o b "o
o7 oH

14 15

it &% 14 (223 mg 347 pmol) @ MeOH/benzene (1:2, 0.6 mL) & ¥ i

(trimethylsilyl)diazomethane (2.0 M in hexane, 52.0 uL, 0.104 mmol) Z A, EHT 5 oHEERL
Foo BUGWRIZ AcOH ZIZA G 2EIEL ., UK Z R L. foniBEZ2 7LV A7 T4
7 TLC (15:1 CH,Cl,/MeOH) 2T L . HEIEREHE 15 (12.5 mg, 55%) 2737,
[0 +69.8 (¢ 1.0, CHCL); IR (KBr) 3427, 3020, 2400, 1726, 1666, 1216 cm™; 'H-NMR (CDCl,,
300 MHz) & 8.96 (dd, 1H, H-2"*, /= 0.9, 2.4 Hz), 8.67 (dd, 1H, H-6", J = 1.5, 4.8 Hz), 8.19 (4, 2H,
H-Ar. J = 9.0 Hz), 8.07 (ddd, 1H, H-4"", J = 1.5, 2.1, 8.1 Hz), 7.79 (d, 2H, H-Ar, J = 9.0 Hz), 7.38
(ddd, 1H, H-5, J = 1.5, 4.8, 8.1 Hz), 6.40 (s, 1H, H-5"), 5.29 (dd, 1H, H-7, J = 5.7, 12.0 Hz), 5.23
(dd, 1H, H-1, J= 4.8, 11.7 Hz), 5.04 (d, 1H, H-13, J= 3.3 Hz), 3.72 (s, 3H, CO,Me), 2.98 (br s, 1H,
OH-13), 2.13-1.59 (m, 8H, H-2, 3, 5, 8, 9), 2.01 (s, 3H, Ac), 1.83 (s, 3H, Me), 1.48 (s, 3H, Me), 1.25
(s, 3H, Me); *C-NMR (CDCl;, 100 MHz) & 175.6, 175.4, 170.1, 166.4, 163.9, 163.7, 162.0, 146.9,
133.9, 132.5, 130.0, 118.0, 116.9, 105.6, 103.4, 100.0, 83.5, 83.1, 79.0, 60.3, 54.6, 52.9, 51.6, 48.1,
37.5, 37.2, 36.3, 29.8, 27.8, 22.9, 21.2, 17.5, 16.7, 12.0; ESI-HRMS (TFA-Na) calcd. for
Ca6H3sN>Na0;0679.2268 (M+Na"), found 679.2254 (M+Na™).

10-Carboxyl-7-0-p-cyanobenzoyl-10-deacetoxymethyl-1-0-(di-fert-butylfluorosilyl)-1,7-
dideacetyl pyripyropene A (16)

NﬁBH4

CeCh?HQO
MeOH J8°C
oY Yz : 0" -
tBu~d _ i H )k©\ +Bu T A J\CL
Si-F GOOH Sth GooH oN
LB
13 16

&% 13 (274 mg, 0.362 mmol) ¢ MeOH (6.0 mL) A% -78 ‘CT. CeCl; * 7TH,0 (674 mg,
1.81 mmol) ZMA., X {HEEEL -, # D NaBH,(68.5 mg, 1.81 mmol) 2B TOME, ¥
WA FE 5 FCHEE L -, RIGHIC acetone Z I Z KIGZ2 S L, HIZ EtOAc #IMAFRL |
0 Tl L 7z, BHE %L NSO, THZIREE AB L. ARERETEML 2. o/ B2
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7 S a2 UBFNATAIR T 74— (70:1 CH.CL/MeOH) THEZ{TH &

El kb, REAIESE 16 (232 mg, 84%) %137,

[o]*'p +44.4 (¢ 1.0, CHCL3); IR (KBr) 3449, 2938, 2860, 2360, 1712, 1644, 1576, 1473, 1274, 1106
em™; 'H-NMR (CDCls, 300 MHz) 8 9.09 (d, 1H, H-2"*, / = 0.73 Hz), 8.70 (d, 1H, H-6°*, J = 2.4 Hz),
8.45 (d, 1H, H-4"", J= 6.9 Hz), 7.89 (d, 2H, H-Ar, J = 7.9 Hz), 7.69-7.27 (m, 3H, H-5"", Ar), 7.23 (s,
1H, H-5%), 5.44 (dd, 1H, H-7, J= 5.3, 11.4 Hz), 5.08 (d, 1H, H-13, ./ =3.4 Hz), 449 (dd, 1H, H-1, J =
4.7, 11.2 Hz), 2.03-0.85 (m, 8H, H-2, 3, 5, 8, 9), 1.89 (s, 3H, Me), 1.48 (s, 3H, Me), 1.21 (s, 3H, Mc),
1.01(s, 9H, +Bu), 1.00 (s, 9H, +-Bu); *C-NMR (CDCl;, 100 MHz) & 164.1, 163.9, 162.1, 157.2,
151.4, 146.8, 134.0, 132.9, 132.3, 130.2, 127.1, 123.6, 117.8, 116.6, 103.1, 99.3, 83.5, 83.3, 79.9, 72.1,
68.1, 60.1, 54.9, 45.3, 42.7, 37.8, 36.3, 27.3, 27.2, 27.1, 26.3, 25.8, 20.4, 20.2, 19.1, 17.4, 16.7, 11.8;
ESI-HRMS (TFA-Na) calcd. for C4 HsoFN,0Si 761.3270, found 761.3271 (MH™).

7-0-p-Cyanobenzoyl-10-deacetoxymethyl-7-deacetyl-10-(2,4-dimethoxybenzylamino)carbonyl
pyripyropene A (19a)

1) 2,4-dimethoxybenzylaming
BOP, cat. DMAF
DMF, 1t

2) EtgN-3HF, THF, 1t

3) Acy0O, EtgN
cat. DMAP

MeCN, rt
3 steps, 62%
1%a
MeO OMe

EEFHEKT. LE&®H 16 (160 mg, 21.0 wmol) ® DMF (0.5 mL) & I
2,4-dimethoxybenzylamine (16 pL, 105 umol), BOP (40.0 mg, 105 pmol) 7 & RIZflEE D
DMAP ZMZ., BRT 1 BEERL A, KSR H0 2 MG EIE ¥ 78, EOAc
EMARRL Tz, BREZAKTHE L. BKEEEES ) 7 A TR L 72, BRE 5B,
ABERETIEML:, BoNBEZTEZ? I v 22 VA VAT e YT 5
7 4 — (MeOH in CH,Cl; 2%) I THBER T w, EERYZ STHES Z8E L 7z,

B oKD THF (0.5 mL) ¥E#EIZ EN « 3HF (6 uL, 352 mmol) ZMZ . FRT 15 0#
LA, RIICEZEHEL., BohABEZTRE7 Iy a3 VA VAT LR NI 5
7 4 — (25:1 CH:ClyMeOH) & THABR 2T, Y2 5 CHESZIEML 7.

BonHERYD MeCN (0.5 mL) BT acetic anhydride (3 uL, 35.2 pmol). EGN (10 pL,
70.4 umol) % & CNCAIIER D DMAP Z il 2, I T 30 FHMP L . KIGHKIZ MeOH 2/l 2
RIS 221k 375, BtOAc ZMARBNL 72, ABEEKTHEE L., FKREF PV AT
R L7, BRR ABE. AREBETREWL. Son/-HPE2PH7 I v
AXNAT AT 7T 74— (33:1 CHCl/MeOH) TEMT 2HTHAIERE 19a (102
mg, 3 steps, 62%) =&F7,
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[0]*'p +84.4 (¢ 1.0, CHCly); IR (KBr) 3470, 3020, 2400, 1730, 1673, 1217 cm™; 'H-NMR (CDCl,,
300 MHz) 8 8.96 (d, 1H, H-2**, ./ = 1.5 Hz), 8.66 (dd, 1H, H-6"", J=1.5, 5.1 Hz), 8.19 (d, 2H, H-Ar.
J= 8.4 Hz), 8.09-8.04 (m, 1H, H-4>*), 7.80 (d, 2H, H-Ar, J = 8.4 Hz), 7.37 (dd, 1H, H-5"*, J= 4.8, 8.1
Hz), 6.39-6.28 (m, SH, H-Ar, 5°, NH), 5.34 (dd, 1H, H-7, /= 6.6, 11.7 Hz), 5.17-5.20 (m, 1H, H-1),
5.01 (d, 1H, H-13, J = 3.9 Hz), 4.39-4.33 (m, 2H, benzyl), 3.80 (s, 3H, Ar-OMe), 3.71 (s, 3H,
Ar-OMe), 3.00 (br s, 1H, OH-13), 2.20-1.50 (m, 8H, H-2, 3, 5, 8, 9), 1.78 (s, 3H, Ac), 1.77 (s, 3H,
Me), 1.47 (s, 3H, Me), 1.24 (s, 3H, Me); "C-NMR (CDCls, 100 MHz) & 174.1, 173.9, 169.7, 169.6,
163.8, 163.4, 162.0, 160.5, 158.5, 134.2, 134.2, 132.5, 130.9, 130.0, 119.0, 118.0, 116.7, 104.1, 103.2,
99.9, 98.7, 83.7, 83.3, 78.6, 60.4, 55.5, 54.4, 54.1, 51.0, 50.6, 48.3, 39.5, 37.5, 36.0, 29.8, 27.3, 22.7,
21.6, 20.8, 17.8, 16.5, 11.8; ESI-HRMS (TFA-Na) calcd. for CaqHssN3NaQy; 814.2972 (M+Na "),
found 814.2954 (M+Na").

7-0-p-Cyanobenzoyl-10-deacetoxymethyl-7-deacetyl-10-(ethoxycarbonylmethylamino)ecarbonyl
pyripyropene A (19b)

L&Y 19b 13,192 DERE & FIRRIZHE Y 16 (10.5 mg, 13.8 pmol)
ZRVCTER Lc, HEBRMEZHRE7 7 v 2> UATF VAT L
7a< 777 4— (40:1 CHCl/MeOH) I THERL., HEIER
# 19b (4.8 mg, 3 steps, 48%) & 577,

[0]p +61.4 (¢ 1.0, CHCLy); IR (KBr) 3441, 3056, 3021, 2401, 1728,
O e 1629, 1216 em™; '"H-NMR (CDCls, 300 MHz) & 8.96 (dd, 1H, H-2"*, J =

1.5, 2.7 Hz), 8.67 (dd, 1H, H-6”, J= 1.5, 4.8 Hz), 8.18 (d, 2H, H-Ar. J

= 8.4 Hz), 8.20-8.17 (m, 1H, H-4""), 7.79 (d, 2H, H-Ar, J = 8.4 Hz), 7.40-7.36 (m, 1H, H-5"), 6.39 (s,
1H, H-5"), 6.35 (br s, 1H, NH), 5.36 (dd, 1H, H-7, J = 6.0, 10.8 Hz), 5.14 (dd, 1H, H-1, J= 4.8, 11.7
Hz), 5.02 (d, 1H, H-13, /= 4.2 Hz), 4.18 (q, 2H, OCH,CH,, J = 7.2 Hz), 4.04 (d, 1H, 1/2NHCH,, J =
5.1 Hz), 3.98 (d, 1H, 1/2NHCH,, J = 5.1 Hz), 3.00 (br s, 1H, OH-13), 2.12-1.21 (m, 8H, H-2, 3, 5, 8,
9), 2.01 (s, 3H, Ac), 1.80 (s, 3H, Me), 1.50 (s, 3H, Me), 1.32 (s, 3H, Me), 1.28 (t, 3H, OCH,CH,, J =
7.2 Hz); PC-NMR (CDCls, 100 MHz) 8 175.1, 175.0, 170.2, 170.1, 163.8, 163.7, 162.0, 134.2, 132.6,
132.4, 130.4, 118.1, 116.9, 116.6, 103.5, 83.8, 78.9, 61.8, 60.2, 54.5, 50.9, 50.8, 48.3, 46.3, 42.0, 37.6,
37.3, 36.0, 29.9, 27.5, 22.8, 21.3, 17.8, 16.9, 16.6, 14.3, 11.9; ESI-HRMS (TFA-Na) calcd. for

CigHyN3NaOq; 750.2639 , found 750.2636 (M+Na™).

7-0-p-Cyanobenzoyl-10-deacetoxymethyl-7-deacetyl-10-ethylaminocarbonyl pyripyropene A
(19¢)

B&Y 19¢ 13, 19a DEFH: & FERICHEY: 16 (15.0 mg, 19.7 pmol) ZH W TER L 7=, 4
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BYERE7 Sy a0V rNhTsrner 7774 —
(40:1 CH.ClyMeOH) (T THEBLL . HABIFEE 19¢ (9.8 mg, 3 steps,
73%) B,

[c]*'s +98.6 (¢ 1.0, CHCl3); IR (KBr) 3434, 3020, 2400, 1644, 1526,
1216 cm™; 'H-NMR (CDCl;, 300 MHz) & 8.96 (dd, 1H, H-2**, J= 1.5,
2.1 Hz), 8.67 (dd, 1H, H-6"*, J= 1.5, 4.8 Hz), 8.18 (d, 2H, H-Ar. J= 8.4
Hz), 8.09-8.04 (m, 1H, H-4""), 7.78 (d, 2H, H-Ar, J = 8.4 Hz), 7.36 (dd,
1H, H-5°*, J = 4.8, 8.1 Hz), 6.40 (s, 1H, H-5"), 6.34 (br s, 1H, NH), 5.86 (dd, 1H, H-7, J = 6.0, 12.6
Hz), 5.38-5.31 (m, 1H, H-1), 5.21-5.14 (m, 1H, NHCH,), 5.04-5.03 (m, 1H, H-13), 3.32-3.12 (m, 2H,
NHCH,CH,), 3.03 (br s, 1H, OH-13), 2.19-1.26 (m, 8H, H-2, 3, 5, 8, 9), 1.98 (s, 3H, Ac), 1.81 (s, 3H,
Me), 1.50 (s, 3H, Me), 1.28 (s, 3H, Me), 0.88 (t, 3H, NHCH,CH,CHs, J = 4.8 Hz); "C-NMR (CDCl,,
100 MHz) & 174.5,174.3, 169.9, 169.7, 163.6, 163.3, 162.1, 134.1, 132.5, 130.3, 124.0, 118.0, 116.9,
99.7, 83.6, 83.2, 79.0, 61.0, 60.3, 54.5, 54.2, 50.9, 48.7, 48.4, 41.9, 37.5, 37.3, 36.0, 35.9, 27.4, 22.9,
21.6, 212, 17.8, 16.6, 12.0; ESI-HRMS (TFA-Na) calcd. for CagHyN3NaQg 706.2741, found
706.2738 (M+Na ).

19¢

1,11-0-Benzylidene-7-0-p-cyanobenzoyl-1,7,11-trideacetyl pyripyropene A (20a)

1} benzaldehyde
cat. PPTS
DMF, rt

2) p-eyancbenzoic acid
EDCI, DMAP
CHCly, i

2 steps, 56%

ERFHS T, 5 (14.0 mg, 30.5 pmol) @ DMF (1.0 mL) IAHEIZ benzaldehyde (31 ulL, 0.305
mmol) ¥ X Ol E D PPTS ZINZ., ZH T 72 RRFEEEL 72, KIGHKIZ EtOAc Z N2 R
L. BEEZARCESRL, BKMEET U 7 LT L -, BiEE 208, 2EEZHELETE
WL, BonkBgHEZ P 7S v as s vAassrsuw b9 74— (401
CH,Cly/MeOH) IZ TR L, ARV E TN WD % B L 7.

BoNARBES CH,ClL (0.5 mL) IR L. p-cyanobenzoic acid (10.8 mg, 73.4 umol), EDCI
(28.1 mg, 146 umol) ¥ L CHUMEE D DMAP A, EiR T 1 FKFEEE L 2, RIGHEIC MeOH
EMZRIGZEESE, B BOAc ZMAARL, HHEZKTHEER L, MokiREES F Y v
ATHHREL 7z, BWE HIRE, 2WERILETEEL -, SohiBlEEZHHE7 Sy a2y
ATFNAET LR T 74— (MeOH in CHyCly 1%) IS TRBL, HEIERE 20a (115
mg, 2 steps, 56%) 157z,

[a)*p +92.6 (¢ 1.0, CHCLs); IR (KBr) 3426, 2998, 1931, 2396, 1725, 1643, 1276 e¢m™; "H-NMR
(CDCls, 300 MHz) 6 8.97 (d, 1H, H-2"’, J= 2.1 Hz), 8.67 (dd, 1H, H-6"", /= 1.8, 4.8 Hz), 8.22 (d, 2H,
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H-Ar, J = 8.4 Hz), 8.09-8.06 (m, 1H, H-4""), 7.80 (d, 2H, H-Ar, J = 8.4 Hz), 7.53-7.49 (m, 2H, H-Ar),
7.49-7.34 (m, 4H, H-5"", Ar), 6.42 (s, 1H, H-5), 5.56 (s, 1H, H-benzyl), 5.31 (dd, 1H, H-7, J = 6.0,
11.4 Hz), 5.05 (d, 1H, H-13, J = 4.2 Hz), 3.90 (d, 1H, H-11a, J = 10.5 Hz), 3.57-3.51 (m, 2H, H-11b,
1), 3.12 (br s, 1H, OH-13), 2.29 (d, 1H, H-3a, J = 12.9 Hz), 2.00-1.17 (m, 7H, H-2, 3b, 5, 8, 9), 1.86
(s, 3H, Me), 1.53 (s, 3H, Me), 1.26 (s, 3H, Me); "C-NMR (CDCl;, 150 MHz) & 164.0, 163.9, 162.0,
157.4,151.5, 146.7, 138.2, 133.8, 133.0, 132.4, 130.3, 129.0, 128.4, 127.1, 126.3, 123.7, 117.8, 116.8,
103.0, 102.8, 99.2, 85.6, 83.4, 79.4, 78.2, 60.1, 54.7, 48.8, 40.3, 38.4, 36.5, 29.7, 25.4, 23.1, 18.2, 17.2,
16.7, 13.3; FAB-HRMS (m-NBA) calcd. for CgHagN2Q5 675.2706 (MH"), found 675.2678 (MH ).

1,11-0-Benzylidene-7-0-p-fluorobenzoyl-1,7,11-trideacetyl pyripyropene A (20b)

N L&Y 20b 1%, 20a DERE L RARRICHE Y 5 (14.0 mg, 305
5. umol) Z AWTERK L7z, HAERYEZFE7 7y a2V Ay
Ob NAETZL7re T 74— (40:1 CHClyMeOH) IZTHREIL |
©/k r EIfaIEEVE 20b (12.2 m, 2 steps, 59%) % fE7e,

208 [a]*s +61.1 (¢ 1.0, CHCIs); IR (KBr) 3425, 2954, 2855, 2054, 1697,
1642, 1240 cm™; "H-NMR (CDCl;, 150 MHz) 8 8.98 (d, 1H, H-2"", J= 2.4 Hz), 8.67 (dd, 1H, H-6>", J
= 1.5, 4.8 Hz), 8.16-8.12 (m, 2H, H-Ar), 8.09-8.05 (m, 1H, H-4>"), 7.53-7.49 (m, 2H, H-Ar),
7.41-7.35 (m, 4H, H-57, Ar), 7.21-7.15 (m, 2H, Ar), 6.42 (s, 1H, H-5"), 5.55 (s, 1H, H-benzyl), 5.30
(dd, 1H, H-7, J = 6.3, 11.1 Hz), 5.04 (d, 1H, H-13, J = 4.2 Hz), 3.90 (d, 1H, H-11a, J = 10.5 Hz),
3.57-3.51 (m, 2H, H-11b, 1), 3.01 (br s, 1H, OH-13), 2.30(d, 1H, H-3a, J = 12.9 Hz), 1.96-1.26 (m,
7H, H-2, 3b, 5, 8, 9), 1.85 (s, 3H, Me), 1.52 (s, 3H, Me), 1.26 (s, 3H, Me); PC-NMR (CDCls, 75
MHz) & 165.2, 164.7, 163.9, 162.1, 157.4, 151.6, 146.8, 138.2, 132.9, 132.3 (J = 9.3 Hz), 129.0,
128.4, 127.1, 126.3, 123.6, 115.8, 115.7, 102.9, 102.8, 99.3, 85.6, 83.5, 78.5, 78.2, 60.1, 54.7, 48.8,
38.4,37.1, 36.5,29.7,28.2, 25.1, 23.1, 18.2, 16.7, 13.3; FAB-HRMS (m-NBA) calcd. for C3sH3sFNO;g
668.2660 (MH"), found 668.2635 (MH ).

1,11-O-Benzylidene-7-0-p-chlorobenzoyl-1,7,11-trideacetyl pyripyropene A (20¢)

L&Y 20¢ 1, 20a DERIE L ERIZHEEY 5 (14.0 mg, 30.5
umol) ZHWTHML 7=, MERHETE7? I v 22U By
AATLTZT2 T T 74— (40:1 CHCl/MeOH) 12 THFEIL .
H IR E 20c (10.9 mg, 2 steps, 52%) 2157z,

[a]*p +87.9 (¢ 1.0, CHCly); IR (KBr) 3445, 2955, 2068, 1698, 1643,
1272 em™; '"H-NMR (CDCl;, 300 MHz) & 8.98 (dd, 1H, H-2**, J= 0.6,
2.4 Hz), 8.67 (dd, 1H, H-6>, J= 1.8, 3.9 Hz), 8.09-8.03 (m, 3H, H-4"*, Ar), 7.53-7.47 (m, 4H, H-5",
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Ar), 7.41-7.34 (m, 4H, H-Ar), 6.42 (s, 1H, H-5%), 5.56 (s, 1H, H-benzyl), 5.29 (dd, 1H, H-7, 7= 6.3,
11.1 Hz), 5.04 (d, 1H, H-13, J = 3.9 Hz), 3.90 (d, 1H, H-11a, J = 10.5 Hz), 3.57-3.51 (m, 2H, H-11b,
1), 2.99 (br s, 1H, OH-13), 2.28 (d, 1H, H-3a, /= 12.9 Hz), 1.96-1.26 (m, 7H, H-2, 3b, 5, 8, 9), 1.85
(s, 3H, Me), 1.52 (s, 3H, Me), 1.26 (s, 3H, Me); "C-NMR (CDCl;, 150 MHz) & 164.8, 163.9, 162.1,
157.4, 151.6, 146.8, 139.9, 138.2, 132.9, 131.1, 129.1, 128.9, 128.4, 127.1, 126.3, 123.6, 102.9, 102.8,
99.3, 85.7, 83.5, 78.7, 78.2, 60.2, 54.7, 48.8, 38.4, 37.1, 36.3, 30.2, 29.7, 25.1, 23.1, 21.1, 18.2, 16.7,
13.3; FAB-HRMS (m-NBA) calcd. for CagH3oCINOg 684.2364 (MH™), found 684.2363 (MH™).

1,11-0-Benzylidene-7-0-p-bromobenzoyl-1,7,11-trideacetyl pyripyropene A (20d)

L&Y 20d 13, 202 OO & FRRICREV: 5 (14.0 mg, 30.5

umol) ZHWTER L 7z, HAERBETE7? Sy asVay
WAILIaw 7T 74— (40:1 CH,Cl/MeOH) 12 THESRIL .
HEIERE 20d (12.6 mg, 2 steps, 58%) #&7,
[a]*p +72.8 (¢ 1.0, CHCL3); IR (KBr) 3459, 3070, 3020, 2961, 2400,
2054, 1698, 1644, 1590, 1210 c¢cm™; '"H-NMR (CDCl;, 300 MHz)
8 8.98 (d, 1H, H-2"", J = 2.1 Hz), 8.67 (dd, 1H, H-6", J= 1.5, 4.8 Hz), 8.09-8.05 (m, 1H, H-4°"), 7.98
(d, 2H, H-Ar, J = 8.7 Hz), 7.64 (d, 2H, H-Ar, J = 8.7 Hz), 7.53-7.41 (m, 2H, Ar), 7.41-7.33 (m, 4H,
H-57, Ar), 6.42 (s, 1H, H-5"), 5.55 (s, 1H, H-benzyl), 5.28 (dd, 1H, H-7, J = 5.1, 10.8 Hz), 5.04 (d,
1H, H-13, .7 = 3.9 Hz), 3.90 (d, 1H, H-11a, J = 10.5 Hz), 3.56-3.50 (m, 2H, H-11b, 1), 2.97 (br s, 1H,
OH-13), 2.28 (d, 1H, H-3a, J = 12.5 Hz), 2.05-1.17 (m, 7H, H-2, 3b, 5, 8, 9), 1.85 (s, 3H, Me), 1.52
(s, 3H, Me), 1.26 (s, 3H, Me); “C-NMR (CDCl;, 150 MHz) & 165.0, 163.9, 162.1, 157.4, 151.6,
146.8, 138.2, 134.0, 133.0, 131.9, 131.2, 129.1, 128.9, 128.6, 127.1, 126.3, 123.6, 103.0, 102.8, 99.3,
85.7, 83.5, 78.2, 60.2, 54.7, 48.8, 38.4, 37.1, 36.5,'31.9, 29.7, 25.1, 23.1, 18.2, 16.9, 16.7, 13.3;
FAB-HRMS (m-NBA) calcd. for C3oH;BrNO; 728.1859 (MH™), found 728.1861 (MH ™).

1,11-0-Benzylidene-7-O-m-fluorobenzoyl-1,7,11-trideacetyl pyripyropene A (20e)

LB 20e 12, 20a DEHEEE & ERBICHEY 5 (14.0 mg, 30.5
umol) ZHWTARL -, HEBRWERE7 Iy a2V asy
NAFHIU2 57 4 — (40:1 CHCl/MeOH) 12 THREHIL |
HEIERE 20e (11.6 mg, 2 steps, 57%) Z /™7,

206 [a]*'p +59.9 (¢ 1.0, CHCls); IR (KBr) 3460, 2856, 2381, 1642, 1591,

1201 em™'; '"H-NMR (CDCls, 300 MHz) & 8.98 (d, 1H, H-2"*, J = 2.4

Hz), 8.67 (dd, 1H, H-6°, J = 1.5, 4.8 Hz), 8.10-8.06 (m, 1H, H-4"), 7.94-7.91 (m, 1H, H-Ar),
7.81-7.77 (m, 1H, H-Ar), 7.53-7.45 (m, 3H, Ar), 7.41-7.32 (m, 5H, H-5, Ar), 6.43 (s, |H, H-5"),
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5.56 (s, 1H, H-benzyl), 5.32-5.27 (m, 1H, H-7), 5.04 (d, 1H, H-13, J=3.9 Hz), 3.90 (d, IH, H-11a, J
= 10.5 Hz), 3.57-3.51 (m, 2H, H-11b, 1), 3.01 (br s, 1H, OH-13), 2.30(d, 1H, H-3a, J = 13.2 Hz),
1.96-1.26 (m, 7H, H-2, 3b, 5. 8, 9), 1.86 (s, 3H, Me), 1.53 (s, 3H, Me), 1.26 (s, 3H, Me); “C-NMR
(CDCls, 150 MHz) & 164.6, 163.9, 163.4, 162.1, 161.8, 157.4, 151.6, 146.8, 138.2, 133.0, 130.2 (J =
7.7 Hz), 129.0, 128.4, 127.1, 126.3, 125.5, 123.6, 120.5, 120.4, 116.7, 116.6, 103.0, 102.8, 99.3, 85.7,
83.5,78.8, 78.2, 60.2, 54.7, 48.8, 38.4, 37.1, 36.5, 25.1, 23.1, 18.2, 16.7, 13.3; FAB-HRMS (m-NBA)
caled. for CssH30FNO; 668.2660 (MH ™), found 668.2664 (MH ).

1,11-0-Benzylidene-7-0-p-methoxybenzoyl-1,7,11-trideacetyl pyripyropene A (20f)

L&Y% 208 13, 20a DARGEE & ERRICHEV 5 (14.0 mg, 30.5
umol) ZHWTH L%, HERWEZPRE? 7 v a )
ENAT LB 57 4 — (40:1 CH,ClyMeOH) X TH
BIL., AMIERE 20f (4.4 mg, 2 steps, 21%) 27,

201 [a]p +36.6 (¢ 1.0, CHCly); IR (KBr) 3459, 3020, 2972, 1860,
1642, 1216 cm™; '"H-NMR (CDCls, 300 MHz) & 8.98 (dd, 1H,
H-2"’,J= 0.3, 2.1 Hz), 8.66 (dd, 111, H-6", J = 1.5, 4.8 Hz), 8.10-8.05 (m, 3H, H-4", Ar), 7.51 (dd,
2H, H-Ar, J= 2.1, 7.8 Hz), 7.40-7.34 (m, 4H, H-5", Ar), 6.98 (d, 2H, H-Ar, J = 9.0Hz), 6.43 (s, 1H,
H-5%), 5.55 (s, 111, H-benzyl), 5.30-5.28 (m, 1H, H-7), 5.04 (d, 1H, H-13, J = 2.7 Hz), 3.90 (d, 1H,
H-11a, J = 9.6 Hz), 3.89 (s, 3H, H-OMe), 3.55-3.50 (m, 2H, H-11b, 1), 2.94 (br s, 1H,
OH-13), 2.31 (d, 1H, H-3a, J = 13.0 Hz), 1.85-1.19 (m, 711, H-2, 3b, 5, 8, 9), 1.85 (s, 3H, Me), 1.52
(s, 3H, Me), 1.26 (s, 3H, Me); >C-NMR (CDCl;, 150 MHz) & 165.4, 164.0, 163.7, 162.2, 157.3,
151.5, 146.8, 138.3, 133.0, 129.0, 128.4, 127.1, 126.3, 123.6, 122.4, 113.8, 102.9, 102.8, 99.5, 85.7,
83.7,78.3, 78.0, 60.2, 55.5, 54.8, 48.8, 44.4, 38.4, 37.1, 36.5, 29.7, 25.2, 23.8, 23.2, 18.2, 16.7, 13.3;
FAB-HRMS (m-NBA) caled. for C40HsNO, 680.2860 (MH™), found 680.2853 (MH").

1,11-0-Benzylidene-7-0-m-chlorobenzoyl-1,7,11-trideacetyl pyripyropene A (202)

LAY 20g 1, 20a DELEE FRRRICHEY 5 (14.0 mg, 30.5
umol) ZHWTEHBR Lz, HERYEFE? v o)Ay
WhFhZae T 74— (40:1 CH,ClyMeOH) I THRRL,
FEIESYE 20f (10.9 mg, 2 steps, 52%) Z &7z,

[0]*p +73.7 (¢ 1.0, CHCly); IR (KBr) 3445, 3009, 2052, 1699, 1644,
1578, 1255 cm™; '"H-NMR (CDCls, 300 MHz) & 8.99 (dd, 1H, H-2"",
J=10.6, 2.4 Hz), 8.67 (dd, 1H, H-6, J = 1.8, 4.8 Hz), 8.10-8.06 (m, 2H, H-Ar), 8.03-7.99 (m, 1H,
H-4""), 7.62-7.58 (m, 1H, H-5""), 7.58-7.34 (m, 7H, Ar), 6.43 (s, 1H, H-5°), 5.56 (s, 1H, H-benzyl),
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5.29 (dd, 1H, H-7,J= 6.3, 11.7 Hz), 5.04 (d, 1H, H-13, J = 3.9 Hz), 3.90 (d, 1H, H-11a, /= 10.5 Hz),
3.57-3.51 (m, 2H, H-11b, 1), 2.98 (br s, 1H, OH-13), 2.29 (d, 1H, H-3a, J = 12.9 Hz), 2.02-1.18 (m,
7H, H-2, 3b, 5, 8, 9), 1.86 (s, 3H, Me), 1.53 (s, 3H, Me), 1.26 (s, 3H, Me); "C-NMR (CDClL, 150
MHz) & 167.5, 163.9, 162.1, 157.4, 151.6, 146.8, 138.2, 134.7, 133.4, 133.0, 131.8, 129.9, 129.8,
129.0, 128.4, 127.9, 127.1, 126.3, 123.6, 102.9, 102.8, 99.3, 85.6, 83.5, 78.8, 78.2, 60.2, 50.8, 54.7,
48.8, 384, 37.1, 36.5, 30.9, 25.1, 23.1, 18.2, 16.3, 13.3; FAB-HRMS (m-NBA) caled. for
C39H39CINO; 684.2364 (MH"), found 684.2368 (MH™).

1,11-0-Benzylidene-7-O-m-cyanobenzoyl-1,7,11-trideacetyl pyripyropene A (20h)

L&Y 200 1E, 20a DEHE: & FRRICRE 5 (15.0 mg, 19.7
umol) ZAWTEM LTz, HEFMEFRE? Z v 23U A
on TNATAZUR T T T 4 — (40:1 CHCl/MeOH) ICTHE
OJ\©, L., AEIEEHE 20h (8.0 mg, 2 steps, 39%) T,
20h [a]*p +58.7 (¢ 1.0, CHCls); IR (KBr) 3458, 3020, 2350, 1735,
1641, 1216 cm™; "H-NMR (CDCl;, 300 MHz) & 8.98 (dd, 1H,
H-2", J= 0.6, 2.4 Hz), 8.67 (dd, 1H, H-6>*, J = 1.8, 4.8 Hz), 8.40-8.33 (m, 2H, H-Ar), 8.10-8.06 (m,
1H, H-4"), 7.92-7.89 (m, 1H, H-Ar), 7.69-7.63 (m, H, H-Ar), 7.53-7.49 (m, 2H, H-Ar), 7.41-7.34
(m, 4H, H-5", Ar), 6.42 (s, 1H, H-5"), 5.56 (s, [H, H-benzyl), 5.35-5.29 (m, 1H, H-7), 5.05 (d, 1H,
H-13, J = 4.2 Hz), 3.90 (d, 1H, H-11a, J = 10.5 Hz), 3.57-3.51 (m, 2H, H-11b, 1), 3.00 (br s, 1H,
OH-13), 2.29 (d, 1H, H-3a, J = 12.9 Hz), 2.01-1.25 (m, 7H, H-2, 3b, 5, 8, 9), 1.87 (s, 3H, Me), 1.53
(s, 3H, Me), 1.27 (s, 3H, Me); *C-NMR (CDCl;, 150 MHz) & 163.9, 163.7, 162.0, 157.5, 151.5,
146.8, 138.2, 136.3, 133.8, 133.4, 133.0, 131.4, 129.7, 129.1, 127.1, 123.6, 122.0, 117.8, 113.2, 103.0,
102.8, 99.3, 85.6, 83.4, 79.4, 78.2, 60.1, 54.7, 48.8, 38.4, 37.1, 36.5, 28.2, 25.1, 23.1, 18.2, 16.7, 13.3;
FAB-HRMS (m-NBA) calcd. for C4oH1sN20g 675.2706 (MH™), found 265.2679 (MH™).

1,11-0-Benzylidene-7-0-m-bromobenzoyl-1,7,11-trideacetyl pyripyropene A (20i)

L& 200 1k, 20a DGR L FRRIZHEY 5 (14.0 mg, 30.5
pmol) ZFAVWTEHR L7z, HERBERE7 Fv s Uhy
VAT hruw 7574 — (40:1 CH,Cl/MeOH) 12 TR L,
HEIEEE 201 (8.6 mg, 2 steps, 35%) # /7,

[]*p +61.4 (¢ 1.0, CHCI5); IR (KBr) 3444, 3011, 2053, 1692, 1642,
1580, 1254 em™; "H-NMR (CDCls, 300 MHz) & 8.98 (d, 1H, H-2*, J=2.1 Hz), 8.67 (dd, 1H, H-6"*, J
= 1.5, 4.8 Hz), 8.24 (t, 14, H-Ar, J = 1.8 Hz), 8.09-8.04 (m, 2H, H-4"’, Ar), 7.79-7.73 (m, 1H, H-Ar),
7.53-7.50 (m, 2H, Ar), 7.42-7.34 (m, 5H, H-5”, Ar), 6.43 (s, 1H, H-5"), 5.56 (s, 1H, H-benzyl), 5.30
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(dd, 1H, H-7, J= 5.7, 11.4 Hz), 5.04 (s, 1H, H-13), 3.90 (d, 1H, H-11a, J = 10.5 Hz), 3.57-3.51 (m,
2H, H-11b, 1), 2.97 (brs, 1H, OH-13), 2.29 (d, 1H, H-3a, J = 13.2 Hz), 1.90-1.26 (m, 7H, H-2, 3b, 5,
8, 9), 1.86 (s, 3H, Me), 1.53 (s, 3H, Me), 1.26 (s, 3H, Me); *C-NMR (CDCl;, 150 MHz) & 164.3,
164.0, 162.1, 157.4, 151.6, 146.8, 138.2, 136.3, 133.0, 132.0, 130.1, 129.1, 128.4, 127.1, 126.3, 124.1,
123.6, 122.7, 102.9, 102.8, 99.3, 85.7, 83.5, 78.8, 78.2, 60.2, 54.7, 54.1, 48.9, 38.4, 37.1, 36.9, 36.5,
29.7, 25.1, 23.1, 18.2, 16.7, 13.3; FAB-HRMS (m-NBA) calcd. for CsH3oBrNOg 728.1859 (MH™),
found 728.1861 (MH™).

1,11-0-Benzylidene-7-0-p-formylbenzoyl-1,7,11-trideacetyl pyripyropene A (20j)

L& 205 13, 20a DAERIE &L FRRICHEV 5 (14.0 mg, 30.5

umol) ZAWVTERL 7z, HEEMZTEZ? I v 2 Uh

FLAIhrae b F 74— (4011 CHCl/MeOH) I TH
JﬁCHO L., A®IERE 20§ (7.7 mg, 2 steps, 37%) ZHE7.

[a]*p +69.0 (¢ 1.0, CHCls); IR (KBr) 3434, 3009, 2953, 1701,

1644, 1578, 1274 cm™; '"H-NMR (CDCl, 300 MHz) & 10.14 (s, 1H,
aldehyde), 8.98 (d, 1H, H-2"*, J = 2.4 Hz), 8.67 (dd, 1H, H-6"", J = 1.5, 4.8 Hz), 8.28 (d, 2H, H-Ar, J
= 8.4 Hz), 8.09-8.05 (m, 1H, H-4""), 8.02 (d, 2H, H-Ar, J = 8.4 Hz), 7.53-7.50 (m, 2H, Ar), 7.41-7.34
(m, 4H, H-5"", Ar), 6.42 (s, 1H, H-5), 5.56 (s, 1H, H-benzyl), 5.32 (dd, 1H, H-7, J = 5.1, 10.8 Hz),
5.05 (d, 1H, H-13, J = 3.9 Hz), 3.90 (d, 1H, H-11a, J = 10.2 Hz), 3.57-3.52 (m, 2H, H-11b, 1), 2.99
(br s, 1H, OH-13), 2.30 (d, 1H, H-3a, J = 13.2 Hz), 2.05-1.24 (m, 7H, H-2, 3b, 5, 8, 9), 1.88 (s, 3H,
Me), 1.54 (s, 3H, Me), 1.27 (s, 3H, Me); “C-NMR (CDCl;, 150 MHz) & 191.5, 164.7, 163.9, 162.0,
157.4,151.6, 146.8, 139.4, 138.2, 135.0, 133.0, 130.4, 129.6, 128.4, 127.1, 126.3, 123.6, 103.0, 102.8,
99.3, 85.6, 83.5, 79.1, 78.2, 60.3, 58.8, 54.7, 49.7, 48.9, 45.1, 38.4, 37.1, 36.5, 25.1, 23.1, 18.2, 16.7,
13.3; FAB-HRMS (m-NBA) calcd. for C4gHsoNO, 678.2703 (MH™), found 678.2703 (MH™).

20f

1,11-0-Benzylidene-7-0-o-fluorobenzoyl-1,7,11-trideacetyl pyripyropene A (20k)

L&Y 20k 1L, 20a DEHRIE & FRRIZHEY> 5 (14.0 mg, 30.5 pmol)
EFHOTER L, BERSEPET7 7y 22 YA F VAT A
ra<w b9 74— (40:1 CH,CL/MeOH) IZTHRE L, A®IERS
B 20k (11.6 mg, 2 steps, 57%) %157z,

[a]*p +61.8 (¢ 1.0, CHCl,); IR (KBr) 3457, 3020, 2999, 2348, 1702,
1643, 1267cm™'; "H-NMR (CDCls, 300 MHz) & 9.00 (dd, 1€, H-2”, J =
0.9, 2.4 Hz), 8.68 (dd, 1H, H-6"", J = 1.5, 4.8 Hz), 8.13-8.02 (m, 3H, H-4", Ar), 7.60-7.50 (m, 4H,
H-Ar), 7.43-7.30 (m, 4H, H-5", Ar), 6.47 (s, 1H, H-5"), 5.56 (s, 1H, H-benzyl), 5.30 (dd, 1H, H-7, J =

20K
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5.7, 11.1 Hz), 5.05 (4, 1H, H-13, J = 4.2 Hz), 3.92 (d, 1H, H-11a, J = 10.2 Hz), 3.57-3.51 (m, 2H,
H-11b, 1), 3.05 (br s, 1H, OH-13), 2.29 (d, 1H, H-3a, J = 13.2 Hz), 1.87-1.25 (m, 7H, H-2, 3b, 5, 8,
9), 1.84 (s, 3H, Me), 1.52 (s, 311, Me), 1.26 (s, 3H, Me); "C-NMR (CDCls, 150 MHz) & 164.0, 163.7,
162.2, 161.3, 157.2, 151.3, 146.6, 138.2, 135.0 (J = 8.7 Hz), 133.2, 132.3, 129.0, 128.4, 127.3, 126.3,
124.1, 123.7, 118.4, 117.3, 117.1, 103.0, 102.8, 99.5, 85.7, 83.5, 79.0, 78.2, 60.2, 54.7, 48.9, 38.4,
37.1, 36.5, 29.7, 25.0, 23.1, 18.2, 16.6, 13.3; FAB-HRMS (m-NBA) calcd. for C3sH3oFNO; 668.2660
(MH"), found 668.2664 (MH™).

1,11-0-Benzylidene-7-0-p-nitrobenzoyl-1,7,11-trideacetyl pyripyropene A (201)

L& 201 13, 200 DA & FRRICHE 5 (14.0 mg, 30.5
umol) ZFAWTHE L7, HERYEZRE7 I v as)h
FNAThru<e b5 74— (40:1 CHClL/MeOH) 12 TH
8L, HAEIEE 201(6.6 mg, 2 steps, 31%) 2B,

201 [a]*'p +42.1 (¢ 1.0, CHCL); IR (KBr) 3449, 3020, 2927, 2399,
1716, 1642, 1216 cm™; '"H-NMR (CDCl;, 300 MHz) & 8.98 (d, 1H,
H-2”°, J= 1.5 Hz), 8.67 (dd, 1H, H-6>*, J = 1.5, 4.8 Hz), 8.35 (d, 21, H-Ar, ./ = 9.0 Hz), 8.29 (m, 2H,
H-Ar), 8.11-8.07 (m, 1H, H-4""), 7.53-7.50 (m, 2H, H-Ar), 7.49-7.36 (m, 4H, H-53"’, Ar), 6.41 (s, 1H,
-5, 5.56 (s, 1H, H-benzyl), 5.32 (dd, 111, -7, J = 5.7, 11.1Hz), 5.05 (4, 1H, H-13, J = 4.2 Hz),
3.90 (d, 1H, H-11a, J = 10.2 Hz), 3.57-3.52 (m, 2H, H-11b, 1), 3.00 (br s, 1H, OH-13), 2.30(d, 1H,
H-3a, = 12.9 Hz), 2.05-1.18 (m, 7H, H-2, 3b, 5, 8, 9), 1.87 (s, 3H, Me), 1.54 (s, 3H, Me), 1.27 (s, 3H,
Me); *C-NMR (CDCls, 150 MHz) 8 163.9, 163.8, 162.0, 157.5, 151.5, 150.8, 146.7, 1382, 1354,
133.1, 130.9, 129.1, 128.4, 127.1, 126.3, 123.7, 103.0, 102.9, 99.2, 85.6, 83.4, 79.5, 62.1, 60.6, 54.7,
49.8, 48.9, 43.5, 38.4, 37.1, 36.5, 29.7, 25.1, 23.1, 18.2, 16.7, 13.3; FAB-HRMS (m-NBA) calcd. for
C39H39N5010695.2605 (MH ™), found 695.2599 (MH™).

1,11-0-Benzylidene-7-0-m-methoxybenzoyl-1,7,11-trideacetyl pyripyropene A (20m)

L&Y 20m 13, 20a O EE & HREICHEY: 5 (14.0 mg, 30.5
umol) ZFWTE L, HERHBETE7 I v 23U A
O;K@/OMG FNAZh7a= 757 4— (40:1 CHCL/MeOH) 12 THE
EjLo; ; ML, AIERE 20m (7.4 mg, 2 steps, 36%) EH 7z,
20m [o]*p +36.8 (¢ 1.0, CHCl3); IR (KBr) 3445, 3020, 2998, 2973,
2360, 1694, 1642, 1586, 1216 cm™; '"H-NMR (CDCl;, 300 MHz)
8 8.98 (dd, 1H, H-2*, 7= 0.9, 2.4 Hz), 8.67 (dd, 1H, H-6"", J= 1.8, 5.1 Hz), 8.09-8.05 (m, 1H, H-4""),
7.74-7.70 (m, 1H, H-Ar), 7.64 (dd, 1H, H-Ar, J= 1.5, 2.7 Hz), 7.53-7.50 (m, 2H, H-Ar), 7.41-7.34 (m,
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5H, H-5°", Ar), 7.18-7.14 (m, 1H, H-Ar), 6.43 (s, 1H, H-5%), 5.56 (s, 1H, H-benzyl), 5.30 (dd, 11, H-7,
J=6.0, 10.8 Hz), 5.04 (d, 1H, H-13, J = 2.1 Hz), 3.93-3.87 (m, 4H, H-11a, OMe), 3.57-3.51 (m, 2H,
H-11b, 1), 2.96 (br s, 1H, OH-13), 2.29 (d, 1H, H-3a, J = 12.9 Hz), 1.86-1.26 (m, 7H, H-2, 3b, 5, 8,

| 9), 1.86 (s, 3H, Me), 1.52 (s, 3H, Me), 1.26 (s, 3H, Me); *C-NMR (CDCls;, 150 MHz) 8 165.5, 164.0,
162.2,159.7, 157.4, 151.6, 146.8, 138.2, 133.0, 131.4, 129.6, 129.0, 128.4, 127.1, 126.3, 123.6, 122.1,
119.5, 114.6, 102.9, 102.8, 99.4, 85.7, 83.6, 78.4, 78.2, 60.2, 55.5, 54.7, 48.8, 42.8, 38.1, 37.0, 36.5,
29.7, 25.1, 23.1, 18.2, 16.7, 13.3; FAB-HRMS (m-NBA) caled. for CyHpNOg 680.2860 (MH™),
found 680.2880 (MH").

1,11-0-Benzylidene-7-0-o-chlorobenzoyl-1,7,11-trideacetyl pyripyropene A (20n)

L&Y 20n 1%, 20a DERE & ARRICREY: 5(15.0 mg, 19.7 umol)

EROWTER L, HERDEFET7 5y a2 2 VATFNAT L
ra<w b9 74— (40:1 CH.ClyMeOH) 2 THRBL, A®IES
& 200 (10.4 mg, 2 steps, 50%) Z&,
[o]*s +63.0 (¢ 1.0, CHCLy); IR (KBr) 3446, 3011, 2958, 2052, 1698,
1643, 1580, 1199 cm™; 'H-NMR (CDCl;, 300 MHz) & 9.01 (dd, 1H,
H-27, J= 0.9, 2.4 Hz), 8.70 (dd, 1H, H-6"*, J = 1.5, 3.3 Hz), 8.13-8.09 (m, 1H, H-4""), 7.97-7.94 (m,
1H, H-Ar), 7.54-7.34 (m, 9H, H-5", Ar), 6.47 (s, 1H, H-5"), 5.56 (s, 1H, H-benzyl), 5.29 (dd, 1H, H-7,
J=17.5,9.0 Hz), 5.04 (d, 1H, H-13, J = 4.2 Hz), 3.93 (d, 1H, H-11a, J = 10.2 Hz), 3.57-3.52 (m, 2H,
H-11b, 1), 2.71 (br s, 1H, OH-13), 2.29 (d, 1H, H-3a, J = 12.9 Hz), 1.90-1.24 (m, 7H, H-2, 3b, 5, 8,
9), 1.83 (s, 3H, Me), 1.51 (s, 3H, Me), 1.27 (s, 3H, Me); >C-NMR (CDCl;, 150 MHz) 3 164.8, 164.0,
162.1, 157.3, 151.4, 146.7, 138.2, 134.0, 133.1, 133.0, 131.7, 131.4, 129.7, 129.0, 128.4, 127.2, 126.7,
126.3, 123.7, 122.4, 103.0, 102.8, 99.4, 85.7, 83.4, 79.3, 78.3, 60.2, 54.7, 48.9, 38.4, 37.1, 36.5, 29.2,
24.9, 23.1, 18.2, 16.8, 13.3; FAB-LRMS m/z 684 (MH'*); FAB-HRMS (m-NBA) calcd. for
CioH39CINO; 684.2364 (MH "), found 684.2363 (MH™).

20n

1,11-0-Benzylidene-7-0-¢0-cyanobenzoyl-1,7,11-trideacetyl pyripyropene A (200)

(L& 200 (3. 200 DAL & ARBICAEY> 5 (14.0 mg, 30.5 wmol)
ERAGTAM L e, HABBERE7 S92 VAT NVA T L
rue 75 74— (40:1 CH,Cl/MeOH) I THE L. HEIER
& 200 (10.8 mg, 2 steps, 53%) &/,

[o]*p +45.6 (¢ 1.0, CHCL3); IR (KBr) 3442, 3020, 2952, 2400, 2360,
1716, 1643, 1590, 1216 cm™; 'H-NMR (CDCls, 300 MHz) § 9.00 (d,
1H, H-2>, J= 1.8 Hz), 8.69 (dd, 1H, H-6"", J = 1.5, 4.8 Hz), 8.24-8.21 (m, [H, H-Ar), 8.12-8.09 (m,

200
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1H, H-4"), 7.90-7.87 (m, 1H, H-Ar), 7.79-7.70 (m, 2H, H-Ar), 7.53-7.50 (m, 2H, H-Ar), 7.43-7.34
(m, 4H, H-57, Ar), 6.48 (s, 1H, H-5"), 5.56 (s, 1H, H-benzyl), 5.39 (dd, 1H, H-7, J = 5.4, 11.7 Hz),
5.05 (d, 1H, H-13, J = 4.5 Hz), 3.91 (d, 1H, H-11a, J = 10.5 Hz), 3.57-3.51 (m, 2H, H-11b, 1), 2.75
(br's, 1H, OH-13), 2.29 (d, 1H, H-3a, J = 13.2 Hz), 2.04-1.20 (m, 7H, H-2, 3b, 5, 8, 9), 1.88 (s, 3H,
Me), 1.53 (s, 3H, Me), 1.29 (s, 3H, Me); *C-NMR (CDCl;, 150 MHz) & 163.9, 163.3, 162.1, 157.3,
151.4, 146.6, 138.2, 135.0, 133.2, 133.0, 132.6, 132.4, 131.2, 129.0, 128.4, 127.2, 126.3, 123.7, 117.6,
113.1, 103.0, 102.8, 99.4, 85.6, 83.4, 80.1, 78.3, 60.3, 54.7, 49.0, 38.4, 38.0, 37.0, 36.5, 29.7, 25.0,
23.1, 182, 16.9, 13.3; FAB-HRMS (m-NBA) calcd. for CsHaoN,Og 6752706 (MH™), found
675.2683 (MH").

1,11-0-Benzylidene-7-0-¢-methoxybenzoyl-1,7,11-trideacetyl pyripyropene A (20p)

N L& 20p (2. 202 DAERREE L FIRRIZHE 5 (14.0 mg, 30.5 pmol)
I ZHOCTER L, HERYE ST Ty as VAT AT L
| I T 2oers9 74— (40:1 CHCLMeOH) Ic TR, HEER
d\oi R0 % 20p (6.1 mg, 2 steps, 29%) Z187=,
20 [0 +36.3 (¢ 1.0, CHCls); IR (KBr) 3453, 3020, 2928, 2400, 1692,
1642, 1216 cm™; 'H-NMR (CDCls, 300 MHz) & 8.99 (dd, 11, H-2”", J
=0.9, 2.4 Hz), 8.67 (dd, 1H, H-6>", J = 1.8, 4.8 Hz), 8.10-8.07 (m, 1H, H-4"), 7.96 (dd, 1H, H-Ar, J =
1.8, 7.8 Hz), 7.57-7.50 (m, 3H, H-Ar), 7.41-7.34 (m, 4H, H-5"", Ar), 7.07-7.02 (m, 2H, H-Ar), 6.46 (s,
1H, H-5), 5.55 (s, 1H, H-benzyl), 5.30-5.29 (m, 1H, H-7), 5.04 (d, 1H, H-13, J = 1.5 Hz), 3.95-3.90
(m, 4H, H-11a, OMe), 3.55-3.49 (m, 2H, H-11b, 1), 2.94 (br s, 1H, OH-13), 2.26 (d, 1H, H-3a, J =
12.9 Hz), 1.87-1.22 (m, 7H, H-2, 3b, 5, 8, 9), 1.85 (s, 3H, Me), 1.51 (s, 3H, Me), 1.26 (s, 3H, Me);
BCNMR (CDCly, 150 MHz) 8 165.0, 164.0, 162.3, 159.8, 157.3, 151.5, 146.8, 142.1, 138.3, 134.2,
133.0, 132.1, 129.0, 1284, 1272, 126.3, 123.6, 1202, 1193, 112.2, 102.9, 102.8, 9.5, 85.7, 83.7,
78.3, 78.2, 60.3, 55.9, 54.7, 48.9, 38.4, 37.1, 36.5, 29.7, 25.1, 23.2, 18.2, 16.7, 13.3; FAB-HRMS
(m-NBA) caled. for C4oH;NO, 680.2860 (MH"), found 680.2864 (MH),

7-0-p-Cyanobenzoyl-1,11-0-0-methylbenzylidene-1,7,11-trideacetyl pyripyropene A (20q)

L&Y 20q 2,202 DAAE E FIRRICHEYS 5 (12.0 mg, 27.3
OO' mmol) %MV TER L%, MERMEHEY 5y a2
5 OJ\@ HENVETLTA? T 57 4 — (70:1 CHiCl/MeOH) I
ﬁj‘\of oy CHEBL. HHIREHE 20q (11.2 mg, 2 steps, 60%) /i,
204 [a]*p +208.1 (¢ 1.0, CHCL); IR (KBr) 3434, 2947, 2863, 1708,
1643, 1579, 1414, 1273, 1219 em™; "H-NMR (CDCl;, 400 MHz) & 8.97 (dd, 1H, H-2", J=0.8, 3.2

H
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Hz), 8.67 (dd, 1H, H-6”, J = 2.0, 6.4 Hz), 8.22 (d, 2H, H-Ar, J = 11.2 Hz), 8.09-8.05 (m, 1H, H-4"),
7.81 (d, 2H, H-Ar, J = 11.2 Hz), 7.65-7.62 (m, 1H, H-Ar), 7.40-7.36 (m, 1H, H-5°*), 7.24-7.23 (m, 2H,
H-Ar), 7.22-7.13 (m, 1H, H-Ar), 6.40 (s, 1H, H-5%), 5.70 (s, 1H, CHAr), 5.30 (dd, 1H, H-7, J = 8.0,
12.8 Hz), 5.05 (dd, 1H, H-13, J = 3.2, 4.8 Hz), 3.90 (d, 1H, H-11a, J = 13.6 Hz), 3.58-3.52 (m, 2H,
H-11b, 1), 3.00 (br d, 1H, OH-13, .7 = 2.8 Hz), 2.40 (s, 3H, ArMe), 2.29 (d, 1H, H-3a, J = 17.2 Hz),
2.05-1.18 (m, 7H, H-2, 3b, 5, 8, 9), 1.86 (s, 3H, Me), 1.53 (s, 3H, Me), 1.26 (s, 3H, Me); *C-NMR
(CDCls, 100 MHz) & 164.1,163.9, 162.0,157.5, 151.6, 146.8, 136.0, 135.5, 133.9, 132.9, 132.4,
130.4, 130.3, 128.9, 127.0, 126.0, 126.0, 123.6, 117.9, 116.8, 103.0, 100.8, 99.2, 85.8, 83.3, 79.4, 78.3
,60.4, 60.0,54.7, 48.8, 38.4, 37.1, 36.5, 25.0, 23.1, 21.1, 18.8, 18.2, 16.7, 13.4; ESI-HRMS (TFA-Na
Y caled. for Cq1HsN2O3 689.2863 (MH ™), found 689.2885 (MH ).

7-0-p-Fluorobenzoyl-1,11-0-¢-methylbenzylidene-1,7,11-trideacetyl pyripyropene A (20r)

L& 20r 1, 20a DEHIEEFEBRICHEY 5 (12.0 mg, 273
mmol) # LT EHER L7, IERHZ 7L 355 4 7 TLC
(50:1 CHyCly/MeOH) (ZTHB L, AEIEREE 20r (109 mg, 2
steps, 59%) * 187z,

[a]*5 +52.3 (¢ 1.0, CHCLy); IR (KBr) 3685, 2400, 1703, 1522, 1424,
1118 cm™'; '"H-NMR (CDCls, 400 MHz) 6 8.97 (d, 1H, H-2"*, J= 1.6
Hz), 8.66 (dd, 1H, H-6”, J = 1.6, 5.2 Hz), 8.16-8.12 (m, 2H, H-Ar), 8.08-8.05 (m, 1H, H-4""),
7.65-7.62 (m, 1H, H-Ar), 7.40-7.36 (m, 1H, H-5"*), 7.24-7.13 (m, 5H, H-Ar), 6.42 (s, 1H, H-5"), 5.70
(s, 1H, CHAr), 5.27 (dd, 1H, H-7, J = 6.4, 11.6 Hz), 5.04 (d, 1H, H-13, J = 3.2 Hz), 3.91 (d, 1H,
H-11a, J = 10.4 Hz), 3.57-3.52 (m, 2H, H-11b, 1), 2.97 (br s, 1H, OH-13), 2.40 (s, 3H, ArMe), 2.29
(dd, 1H, H-3a, J = 3.2, 10.4 Hz), 2.00-1.26 (m, 7H, H-2, 3b, 5, 8, 9), 1.85 (s, 3H, Me), 1.52 (s, 31,
Me), 1.26 (s, 3H, Me); >C-NMR (CDCl;, 150 MHz) 8 167.0, 165.3, 164.8, 164.0, 162.2, 157.2, 151.1,
146.5, 136.1, 135.7, 133.4, 132.4 (d, J = 9.5 Hz), 130.5, 128.9, 126.4, 126.1 (d, / = 9.5 Hz), 115.9,
115.8, 103.2, 100.9, 99.7, 86.0, 83.7, 78.7, 78.4, 60.3, 54.9, 49.0, 38.5, 37.2, 26.6, 29.8, 25.2, 23.3,
18.9, 18.3, 16.8, 13.5; ESI-HRMS (TFA-Na) calcd. for CioHFNNaQOg 704.2636 (M+Na+), found
704.2636 (M+Na™),

7-0-p-Cyanobenzoyl-1,11-0-m-methylbenzylidene-1,7,11-trideacetyl pyripyropene A (20s)

&% 20s 12, 20a DEREE L FREIZHEY 5 (14.0 mg, 30.5 pmol) ZAWTAR L 2, #H&E
B % 7V 235 F 4 7 TLC (50:1 CHyCly/MeOH)IT THE L, EE&IERE 205 (12.4 mg, 2 steps,
58%) %197,

[a]?p +72.5 (¢ 1.0, CHCL); IR (KBr) 3685, 2400, 1702, 1643, 1582, 1424, 1115 cm™; 'H-NMR
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(CDCls, 400 MHz) d 8.97 (dd, 1H, H-2*, J = 0.8, 2.0 Hz), 8.67 (dd,
1H, H-6"*, J = 2.0, 4.8 Hz), 8.22 (d, 2H, H-Ar, J = 8.4 Hz), 8.07
(ddd, 1H, H-4"*, J = 1.6, 2.4, 8.4 Hz), 7.81 (d, 2H, H-Ar, J = 8.4
Hz), 7.40-7.33 (m, 1H, H-5"), 7.24 (s, 1H, H-Ar), 7.17-7.15 (m,
2H, H-Ar), 7.15 (dd, 1H, H-Ar, J = 0.8, 7.6 Hz), 6.40 (s, 1H, H-5"),
5.52 (s, 1H, CHAD), 5.31 (dd, 1H, H-7, J = 5.6, 11.6 Hz), 5.05 (dd,
1H, H-13,J=2.0, 8.0 Hz), 3.89 (d, 1H, H-11a, J = 10.4 Hz), 3.55-3.51 (m, 2H, H-11b, 1), 2.98 (br d,
1H, OH-13, J = 2.0 Hz), 2.36 (s, 3H, ArMe), 2.30(d, 1H, H-3a, J = 9.6 Hz), 2.00-1.26 (m, 7H, H-2,
3b, 5, 8, 9), 1.86 (s, 3H, Me), 1.53 (s, 3H, Me), 1.26 (s, 3H, Me); "C-NMR (CDCls, 150 MHz)
& 164.2, 163.9, 162.0, 157.3, 151.2, 146.5, 138.3, 138.2, 138.1, 138.0, 134.0, 133.5, 132.5, 130.4,
130.0, 128.4, 126.9, 123.5, 117.9, 116.9, 103.2, 99.5, 85.7, 83.5, 79.5, 78.3, 60.2, 54.8, 49.0, 38.5,
37.2, 36.6, 29.8, 25.2, 23.2, 21.5, 18.3, 16.8, 13.4; ESI-HRMS (TFA-Na) caled. for Cq/H; N0y
689.2863 (MH"), found 689.2864 (MH ).

7-0-p-Fluorebenzoyl-1,11-O-m-methylbenzylidene-1,7,11-trideacefyl pyripyropene A (20t)

L& 20t (X, 200 DEEE & EBRCREY 5 (14.0 mg, 30.5
umol) ZHWTEHR L %, HEEYZ 7LV 39F 4 7 TLC
(50:1 CH:Cly/MeOH) I THEL . H&BIEME 20t (11.9 mg, 2
steps, 57%) #&7-,

[a]*s +50.9 (¢ 1.0, CHCL): TR (KBr) 3635, 2400, 1702, 1643,
1583, 1424, 1117 em™; '"H-NMR (CDCl;, 400 MHz) & 8.97 (dd,
1H, H-2’, J = 0.4, 2.4 Hz), 8.67 (dd, 1H, H-6"*, J = 1.6, 4.8 Hz), 8.16-8.12 (m, 2H, H-Ar), 8.07 (ddd,
1H, H-4”, J =16, 2.4, 8.2 Hz), 7.39-7.33 (m, 1H, H-5"), 7.30 (s, 1H, H-Ar), 7.28-7.17 (m, 2H,
H-Ar), 7.16-7.14 (m, 3H, H-Ar), 6.42 (s, 1H, H-5%), 5.52 (s, 1H, CHAr), 5.29 (dd, 1H, H-7, J = 6.0,
11.2 Hz), 5.04 (dd, 1H, H-13, J = 2.0, 4.0 Hz), 3.90 (d, 1H, H-11a, J = 10.4 Hz), 3.55-3.50 (m, 2H,
H-11b, 1), 2.96 (br d, 1H, OH-13, J = 2.0 Hz), 2.36 (s, 3H, ArMe), 2.30 (d, 1H, H-3a, J = 9.6 Hz),
2.00-1.26 (m, 7H, H-2, 3b, 5, 8, 9), 1.86 (s, 3H, Me), 1.53 (s, 3H, Me), 1.26 (s, 3H, Me); PC-NMR
(CDCl;, 150 MHz) & 167.0, 165.3, 164.9, 164.0, 162.2, 157.3, 151.2, 146.5, 138.3, 133.5, 132.5 (d, J
= 9.5 Hz), 130.0, 128.5, 127.0, 126.4 (d, J = 9.5 Hz), 123.6, 116.0, 115.9, 103.2, 103.1, 99.7, 85.8,
83.8, 78.7, 78.4, 60.3, 54.9, 49.0, 38.6, 37.3, 36.7, 29.9, 25.3, 23.3, 21.6, 18.4, 16.9, 13.5; ESI-HRMS
(TFA-Na) caled. for C4HsFNNaOg 704.2636 (M+Na™), found 704.2636 (M+Na").

137



7-0-p-Cyanobenzoyl-1,11-0-p-methylbenzylidene-1,7,11-trideacetyl pyripyropene A (20u)

L&Y 20m 1Z,20a DA E FIRRICHEY 5(25.0.mg, 54.5
umol) ZAHAWVWTERL 7z, HERHEZTHT7 F v a2
ATNA T AT T 57 4— (70:1 CHy,Cly/MeOH) I
THEL., BRESE 20u (11.6 mg, 2 steps, 31%) &,
[a]*'p +56.8 (¢ 1.0, CHCLs); IR (KBr) 3684, 2433, 1702, 1643,
1583, 1424, 1116 cm™; '"H-NMR (CDCls, 400 MHz)  8.97 (dd,
1H, H-2?, J = 1.2, 3.2 Hz), 8.67 (dd, 1H, H-6", J = 2.0, 6.4 Hz), 8.22 (d, 2H, H-Ar, J = 10.8 Hz),
8.07 (ddd, 1H, H-4, J=2.0, 3.2, 10.4 Hz), 7.81 (d, 2H, H-Ar, J = 10.8 Hz), 7.39 (d, 2H, H-Ar, J =
10.4 Hz), 7.38-7.36 (m, 1H, H-5""), 7.18 (m, 2H, H-Ar, J = 10.4 Hz), 6.40 (s, 1H, H-5"), 5.52 (s, 1H,
CHAr), 5.31 (dd, 1H, H-7,J = 5.6, 11.2 Hz), 5.04 (dd, 1H, H-13, J=2.4, 5.2 Hz), 3.89 (d, 1H, H-11a,
J = 13.6 Hz), 3.53-3.49 (m, 2H, H-11b, 1), 2.98 (br d, 1H, OH-13, J = 2.4 Hz), 2.34 (s, 31,
ArMe), 2.34-1.18 (m, 8H, H-2, 3, 5, 8, 9), 1.86 (s, 3H, Me), 1.52 (5, 3H, Me), 1.25 (s, 31, Me);
BCNMR (CDCls, 150 MHz) 8 164.2, 163.9, 162.0, 157.3, 151.0, 147.4, 139.0, 135.5, 135.4, 134.0,
133.6, 132.5, 130.4, 129.1, 126.3, 118.0, 117.0, 103.3, 103.0, 99.6, 85.7, 83.6, 79.5, 78.3, 60.3, 54.8,
49.0, 38.5, 37.2, 36.6, 29.8, 25.2, 23.2, 21.4, 18.3, 16.8, 13.4; ESI-HRMS (TFA-Na) calcd. for
CaHy N0 689.2863 (MH ™), found 689.2858 (MH™).

O

7-0-p-Fluorobenzoyl-1,11-0-p-methylbenzylidene-1,7,11-trideacetyl pyripyropene A (20v)

L&D 20v 1X, 20a DEAREE & RRRICHEY 5 (25.0 mg, 54.5
umol) EHVWTER L 7z, #HERMZE 7L 3774 7 TLC
(70:1 CH;Cly/MeOH) 12 THEHIL . HEHRE 20v (74 mg, 2 O
steps, 20%) & @7,

[@]*p +52.6 (¢ 1.0, CHCl5); IR (KBr) 3684, 2401, 1702, 1643,

1583, 1423, 1117 em™; '"H-NMR (CDCls, 400 MHz) & 8.97 (dd,

1H, H-27, J= 1.6, 2.4 Hz), 8.67 (dd, 1H, H-6"*, J = 1.6, 4.8 Hz), 8.16-8.12 (m, 2H, H-Ar), 8.08-8.05
(m, 1H, H-4°%), 7.40-7.36 (m, 3H, H-5"", Ar), 7.20-7.15 (m, 4H, H-Ar), 6.42 (s, 1H, H-5%), 5.52 (s, 1H,
CHAr), 5.28 (dd, 1H, H-7,J = 5.6, 11.2 Hz), 5.05 (dd, 1H, H-13, /= 1.6, 3.6 Hz), 3.88 (d, 1H, H-11a,
J = 104 Hz), 3.54-3.49 (m, 2H, H-11b, 1), 2.98 (br d, 1H, OH-13, J = 1.6 Hz), 2.34 (s, 3H,
ArMe), 2.28 (ddd, 1H, H-3a, J= 2.8, 6.0, 13.2 Hz), 1.98-1.18 (m, 7H, H-2, 3b, 5, 8, 9), 1.85 (s, 3H,
Me), 1.52 (s, 3H, Me), 1.25 (s, 3H, Me); *C-NMR (CDCl;, 150 MHz) & 167.0, 165.3, 164.8, 164.0,
162.2, 157.1, 146.2, 139.0, 135.6, 133.8, 132.5 (d, J = 8.9 Hz), 129.2, 126.5, 126.3 (d, J = 8.9 Hz),
116.0, 115.8, 103.3, 103.0, 99.8, 85.8, 83.8, 78.7, 78.3, 60.3, 54.9, 49.0, 38.5, 37.3, 36.6, 29.8, 25.3,
23.3, 21.4, 18.4, 16.8, 13.4; ESI-HRMS (TFA-Na) caled. for C40H40FNNaOg 704.2636 (M+Na+),
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found 704.2646 (M+Na™).
7-0-p-Cyanobenzoyl-1,11-0-¢-methoxybenzylidene-1,7,11-trideacetyl pyripyropene A (20w)

L&Y 20w (X, 20a DERLHE L RERICHEY 5 (18.5 mg, 40.3
umol) ZAHWTER L - MERME 7V 87 F 4 7 TLC (70:1
CH,ClyMeOH) I THRE L, A&FESAE 20w (13.0 mg, 2 steps,
50%) % &7, '

[a]*p +60.4 (¢ 1.0, CHCls); IR (KBr) 3737, 3020, 2940, 2922, 2401,
1750, 1710, 1682, 1216 em™; '"H-NMR (CDCl;, 400 MHz) & 8.97 (dd,
1H, H-2", J = 0.4, 2.0 Hz), 8.70 (dd, 1H, H-6"", J = 1.6, 5.2 Hz), 8.22 (d, 2H, H-Ar, J = 8.8 Hz),
8.08-8.05 (m, IH, H-4""), 7.80 (d, 2H, H-Ar, J = 8.8 Hz), 7.64 (dd, 1H, H-Ar, J = 2.0, 8.0 Hz),
7.40-7.36 (m, 1H, H-5"*), 7.33-7.28 (m, 1H, H-Ar), 6.99 (dt, 1H, H-Ar, J= 0.8, 8.0 Hz), 6.89 (dd, 1H,
H-Ar, J = 0.8, 8.0 Hz), 6.40 (s, 1H, H-5%), 5.96 (s, 1H, CHAr), 5.30 (dd, 1H, H-7, J = 5.6, 11.2 Hz),
5.04 (dd, 1H, H-13, J = 2.4, 4.0 Hz), 3.88 (d, 1H, H-11a, J = 10.0 Hz), 3.85 (s, 3H, OMe), 3.58-3.53
(m, 2H, H-11b, 1), 2.99 (br d, 1H, OH-13, J = 2.0 Hz), 2.30-2.27 (m, 1H, H-3a), 1.89-1.26 (m, 7H,
H-2, 3b, 5, 8, 9), 1.86 (s, 3H, Me), 1.53 (s, 3H, Me), 1.26 (s, 3H, Me); PC-NMR (CDCl;, 100 MHz)
8 164.2, 164.1, 162.2, 157.7, 156.7, 151.9, 147.0, 134.1, 133.2, 132.6, 130.6, 130.5, 127.7, 127.2,
126.6, 123.8, 121.1, 118.0, 117.0, 111.1, 103.2, 99.5, 98.0, 85.9, 83.6, 79.6, 78.5, 60.4, 55.9, 54.9,
49,0, 38.6, 37.3, 36.8, 25.3, 234, 18.5, 17.0, 13.5; ESI-HRMS (TFA-Na) calcd. for Cs1HapN2NaQs

727.2632 (M+Na "), found 727.2634 (M+Na").
7-0-p-Cyanobenzoyl-1,11-0-o-fluorobenzylidene-1,7,11-trideacetyl pyripyropene A (20x)

&9 20x 13, 202 DA L RARRICRE 5 (25.0 mg, 54.5
umol) ZAWTER L 7z, HERYE 7L ,85 5747 TLC
(70:1 CH,ClyMeOH) (- TH#M L, AEIEAE 20x (7.8 mg, 2
steps, 21%) 2/ 7,

[o]*p +48.3 (¢ 1.0, CHCly); IR (KBr) 3505, 3020, 2401, 1751,

1710, 1683, 1215 em™; 'H-NMR (CDCls, 400 MHZ) & 8.97 (dd,

1H, H-2**, J= 0.4, 2.4 Hz), 8.67 (dd, 1H, H-6", J= 1.6, 4.8 Hz), 8.22 (d, 2H, H-Ar, J = 8.4 Hz), 8.06
(ddd, 1H, H-4”, J = 1.6, 2.4, 8.0 Hz), 7.81 (d, 2H, H-Ar, J = 8.4 Hz), 7.66-7.64 (m, 1H, H-Ar),
7.40-737 (m, 1H, 11-57), 7.34-7.32 (m, 1H, H-Ar), 7.26-7.15 (m, 1H, H-Ar), 7.07-7.02 (m, 1H,
H-Ar), 6.40 (s, 1H, H-5"), 5.87 (s, 1H, CHAD), 5.31 (dd, 1H, H-7, J = 5.6, 11.6 Hz), 5.04 (dd, 1H,
H-13,J=2.0, 3.6 Hz), 3.90 (d, 1H, H-11a, J = 10.4 Hz), 3.59-3.54 (m, 2H, H-11b, 1), 2.97 (br d, 1H,
OH-13, J = 2.0 Hz), 2.31-2.28 (m, 1H, H-3a), 1.90-1.25 (m, 7H, H-2, 3b, 5, 8, 9), 1.86 (s, 3H, Me),
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1.53 (s, 3H, Me), 1.28 (s, 3H, Me); "C-NMR (CDCl;, 100 MHz) & 164.3, 164.1, 162.2, 161.9, 158.6,
157.8, 151.9, 147.1, 147.0, 134.1, 133.2, 132.6, 131.0, 130.5, 128.1 (4, J = 5.0 Hz), 127.3, 125.7,
125.5, 124.5, 123.9, 118.1, 117.0, 103.2, 99.4, 97.6, 86.0, 83.4, 78.5, 54.9, 49.0, 38.6, 37.2, 36.8, 25.3,
23.3, 18.4, 16.9, 13.5; ESI-HRMS (TFA-Na) caled. for CyH3FN,Og 693.2612 (MH™), found
693.2607 (MH™).

7-0-p-Cyanobenzoyi-1,11-0-a-naphtylidene-1,7,11-trideacetyl pyripyropene A (20y)

L&Y 20y 1, 20a DEFY: & FRRICHEY: 5 (17.7 mg, 38.7
umol) ZAWVTER L%, HERYE 7V 754 7 TLC
(70:1 CH,Clo/MeOH) IC TR L. AMBIESE 20y (23.4 mg, 2
steps, 83%) % 1§7-, '
[a]*s +73.2 (¢ 1.0, CHCL); IR (KBr) 3433, 3020, 2401, 2360,
1751, 1739, 1684, 1216 cm™'; 'H-NMR (CDCl;, 400 MHz)
8 8.98 (dd, 1H, H-2"*, J = 0.8, 2.4 Hz), 8.67 (dd, 1H, H-6"", J= 2.0, 4.8 Hz), 8.22 (d, 2H, H-Ar. J =
8.8 Hz), 8.15 (d, 1H, H-Ar, J = 8.0 Hz), 8.07 (ddd, 1H, H-4"", /= 1.6, 2.0, 8.0 Hz), 7.86-7.82 (m, 5H,
H-Ar), 7.55-7.45 (m, 3H, H-Ar), 7.38 (ddd, 1H, H-5", J= 0.8, 4.8, 8.0 Hz), 6.41 (s, 1H, H-5"), 6.19 (s,
IH, CHAr), 5.32 (dd, 1H, H-7, J = 6.0, 11.6 Hz), 5.05 (dd, 1H, H-13, J = 2.4, 4.0 Hz), 4.00 (4, 1H,
H-11a, /= 10.4 Hz), 3.71-3.66 (m, 2H, H-11b, 1), 3.04 (br d, 1H, OH-13, J = 2.4 Hz), 2.33-2.29 (m,
1H, H-3a), 1.92-1.25 (m, 7H, H-2, 3b, 5, 8, 9), 1.88 (s, 3H, Me), 1.54 (s, 3H, Me), 1.31 (s, 3H, Me);
C-NMR (CDCls, 100 MHz) & 164.2, 164.0, 162.1, 157.4, 151.3, 146.6, 134.0, 133.9, 133.5, 133.4,
132.6, 130.6, 130.4, 129.7, 128.8, 126.4, 125.7, 125.4, 124.3, 123.7, 118.0, 117.0, 103.3, 101.0, 99.5,
86.3, 83.6, 79.5, 78.7, 60.3, 54.9, 49.0, 38.6, 37.3, 36.8, 25.2, 23.4, 18.4, 16.9, 13.7; ESI-HRMS
(TFA-Na) calcd. for C44H41N,05725.2863 (MH"), found 725.2885 (MH™). '

7-0-p-Cyanobenzoyl-1,11-0-0,p-dimethylbenzylidene-1,7,11-trideacetyl pyripyropene A (20z)

L&Y 20z 13, 20a DAREE L FRIRRICHE: 5 (30.0 mg, 65.5
umol) ZHAWTER L7z, HERWEZ L7574 7 TLC
(70:1 CH,Cl/MeOH) CTHEBLL | [13E5E 20y (7.5 mg, 2
steps, 20%) % &7z,

[a]*p +69.8 (¢ 1.0, CHCL); IR (KBr) 3445, 3020, 3002, 2400,
2234, 1857, 1698, 1644, 1218 cm™'; "TH-NMR (CDCl;, 400 MHz)
§ 8.97 (dd, 1H, H-2", J= 1.6, 2.4 Hz), 8.67 (dd, 1H, H-6”, J= 1.6, 4.8 Hz), 8.16-8.12 (m, 2H, H-Ar),
8.08-8.05 (m, 1H, H-4"*), 7.40-7.36 (m, 3H, H-5"*, Ar), 7.20-7.15 (m, 3H, H-Ar), 6.42 (s, 1H, H-5"),
5.52 (s, 1H, CHAr), 5.28 (dd, 1H, H-7, J = 5.6, 11.2 Hz), 5.05 (dd, 1H, H-13, J= 1.6, 3.6 Hz), 3.88 (d,
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IH, H-11a, J= 10.4 Hz), 3.54-3.49 (m, 2H, H-11b, 1), 2.98 (br d, 1H, OH-13, J= 1.6 Hz), 2.34 (s, 3H,
ArMe), 2.29 (s, 3H, ArMe), 1.96-1.25 (m, 8H, H-2, 3, 5, 8, 9), 1.85 (s, 3H, Me), 1.52 (s, 3H, Me),
1.25 (s, 3H, Me); C-NMR (CDCls, 100 MHz) 8 164.2, 163.9, 162.0, 138.8, 135.5, 134.2, 134.0,
133.4, 132.6, 131.4, 130.5, 130.4, 126.9, 126.1, 118.0, 117.0, 110.3, 103.5, 101.1, 99.9, 86.0, §3.7,
79.6, 78.5, 73.6, 60.3, 54.9, 49.1, 38.6, 37.3, 36.7, 29.9, 29.8, 25.2, 23.3, 21.3, 18.9, 18.4, 16.9, 13.6;
FAB-HRMS (m-NBA) calcd. for C4yHy3N205 703.3019 (MH™), found 703.3039 (MH™).
7-0-p-Cyanobenzoyl-1,11-0-0,0-dimethylbenzylidene-1,7,11-trideacetyl pyripyropene A (20aa)

L&Y 20aa 12, 20a DA L FARICHEV 5 (37.2 mg, 81.3

umol) ERWTEHRL 72 HERY % 7187 5 4 7 TLC(70:1
CH:ClyMeOH) ZTHM L. HEBEIFEHE 20a (21.4 mg, 2 steps,
38%) #iHiz,
[a]*'5 +76.1 (¢ 1.0, CHCL); IR (KBr) 3020, 2400, 1700, 1433, 1274,
1218, 772, 669 cm’; '"H-NMR (CDCls, 400 MHz) & 8.97 (dd, 1H,
H-2", J = 0.8, 2.2 Hz), 8.67 (dd, 1H, H-6*, J = 1.6, 4.8 Hz), 8.22 (d, 2H, H-Ar. J = 7.2 Hz), 8.06
(ddd, 1H, H-4>*, J = 1.6, 2.2, 8.0 Hz), 7.81 (d, 2H, H-Ar, J = 7.2 Hz), 7.38 (ddd, 1H, H-5", J = 0.8,
4.8, 8.0 Hz), 7.26-7.07 (m, 1H, H-Ar), 6.96-6.93 (m, 2H, H-Ar), 6.41 (s, 1H, H-5%), 5.89 (s, 1H,
CHAr), 5.29 (dd, 1H, H-7, J=5.6, 11.6 Hz), 5.05 (dd, 1H, H-13, J = 2.0, 4.0 Hz), 3.92 (d, 1H, H-11a,
J=10.8 Hz), 3.53-3.49 (m, 2H, H-1, 11b), 3.03 (br d, 1H, OH-13, J = 2.0 Hz), 2.52 (s, 6H, ArMex2),
2.29 (dd, 1H, H-3a, J = 3.2, 10.0 Hz), 1.90-1.25 (m, 7H, H-2, 3b, 5, 8, 9), 1.86 (s, 3H, Me), 1.53 (s,
3H, Me), 1.32 (s, 3H, Me); *C-NMR (CDCl;, 100 MHz) & 164.0, 163.7, 161.9, 157.0, 150.8, 146.1,
136.9, 133.8, 133.5, 133.2, 132.4, 130.2, 129.2, 128.8, 117.8, 116.8, 103.1, 99.5, 87.1, 83.4, 79.4, 79.3,
79.0, 60.1, 60.0, 54.7, 45.0, 38.5, 37.3, 36.6, 25.0, 23.1, 20.7, 20.6, 18.2, 16.7, 14.2; ESI-HRMS
(TFA-Na) calcd. for C4;HysN,05703.3019 (MH™), found 703.3035 (MH™).

7-Deacetyl-7-(S)-5-oxotetrahydrofuran-2-carbonyloxy pyripyropene A (3at)

11L& 3at 1Z, 3a DEALE & FRRICHE 2 (10.0 mg, 18.3 umol) %
HoTag L, HERBERE? vy as VAT VAT L0
2} 74— (70:1 CH,ClyMeOH) (2 TR L, AGIEREY 3at
(11.2 mg, 94%) &7z,
[o]*5 +72.2 (¢ 1.0, CHCLs); IR (KBr) 3685, 3020, 2960, 1792, 1734, 1643,
1421, 1216 cm™; "H-NMR (CDCls, 300 MHz) & 9.00 (d, 1H, H-2", J=2.4 Hz), 8.70 (dd, 1H, H-6", J
= 1.5, 4.5 Hz), 8.12-8.08 (m, 1H, H-4"), 7.44-7.40 (m, 1H, H-5""), 6.34 (s, 1H, H-5"), 5.13-5.01 (m,
3H, H-7, 13, C(O)CH), 4.79 (dd, 1H, H-1,./=4.8, 11.1 Hz), 3.82 (d, 1H, H-11a, J= 12.0 Hz), 3.68 (d,
1H, H-11b, J = 12.0 Hz), 2.97 (br s 1H, OH-13), 2.70-2.40 (m, 4H, CH,CH,C(O)), 2.20-1.24 (m, §H,

3at o
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H-2, 3, 5, 8, 9), 2.09 (s, 3H, Ac), 2.06 (s, 3H, Ac), 1.71 (s, 3H, Me), 1.45 (s, 3H, Me), 0.90 (s, 3H,
Me);*C-NMR (CDCl, 75 MHz) 8 176.0, 171.1, 170.8, 169.2, 164.1, 162.1, 157.8, 151.9, 147.1,
133.3, 127.3, 123.9, 103.2, 99.4, 83.3, 79.7, 76.1, 73.6, 65.0, 60.3, 54.9, 45.7, 40.6, 38.1, 29.9, 27.1,
26.1, 15.3, 22.9, 21.4, 21.0, 17.7, 16.5, 13.5; ESI-HRMS (TFA-Na) caled. for CaHzNNaOy;
676.2370 (M+Na™), found 676.2358 (M+Na™).

7-Deacetyl-7-1-thymineacetyl pyripyropene A (3au)

N LAY 3au 2. 3a DARE L BRICAEV> 2 (10.0 mg, 18.5 wmol)
EFRHOCTER L7, BEBRYEZFRE7 v as YV hrNn T
] OLT\‘;\CO LB S5 74— (20:1 CH,CL/MeOH) (2 THEBIL, Hfa
G FESVE 3au (11.2 mg, 87%) % &7,

dau [a]*'s +13.9 (¢ 1.0, CHCLs); IR (KBr) 3679, 3578, 3388, 1692, 1581,
1474, 1200, 1160 cm™; '"H-NMR (CDCls, 300 MHz) & 9.36 (br s, 1H, NH), 9.04 (d, 1H, H-2*, J = 2.4
Hz), 8.69 (dd, 1H, H-6"", /= 1.5, 5.1 Hz), 8.15-8.11 (m, 1H, H-4""), 7.44-7.40 (m, 1H, H-5"*), 7.02 (s,
1H, H-Ar), 6.56 (s, 1H, H-5%), 5.08 (dd, 1H, H-7, J = 5.1, 11.1 Hz), 5.00 (d, 1H, H-13, J = 4.2 Hz),
4.79 (dd, 1H, H-1, /= 4.8, 11.1 Hz), 4.68 (d, 1H, 1/2 COCH,, J = 17.4 Hz), 4.38 (d, 1H, 1/2 COCH,,
J=17.4 Hz), 3.83 (d, 1H, H-11a, J = 12.0 Hz), 3.70 (d, 1H, H-11b, J = 12.0 Hz), 2.19-1.25 (m, 8H,
H-2,3,5,8,9),2.07 (s, 3H, Ac), 2.05 (s, 3H, Ac), 1.96 (s, 3H, Ar-Me), 1.68 (s, 3H, Me), 1.44 (s, 3H,
Me), 0.90 (s, 311, Me); "C-NMR (CDCl;, 100 MHz) 8 171.1, 170.7, 167.1, 164.3, 163.8, 163.7, 162.2,
151.1, 140.4, 130.4, 127.1, 111.5, 107.8, 103.6, 100.5, 83.0, 80.0, 73.6, 65.0, 60.2, 54.7, 49.3, 45.8,
40.6, 38.1, 36.2, 25.9, 25.2, 22.8, 21.3, 21.0, 17.7, 17.6, 16.5, 13.4, 12.5; ESI-HRMS (TFA-Na) calcd.
for CsHyN3NaO1, 730.2588 (M+Na™), found 730.2588 (M+Na™).

7-Deacetyl-7-(2-1H-tetrazole-1-yl)acetyl pyripyropene A (3av)

L&Y 3av 1, 3a DERIE L FRRITHEY: 2 (20.0 mg, 36.6 pmol)
ERAVWCER L, HEBRYZTRE7 Fv a2 VAT VAT N
7aw 757 4— (14:1 CH.CLL/MeOH) 12 CHEBIL . HEAIES
2 3av (15.7 mg, 66%) 27,

[a]*'p +51.8 (¢ 1.0, CHCL); IR (KBr) 3020, 1729, 1700, 1216, 1096

em™’; 'H-NMR (CDCls, 300 MHz) § 9.03 (d, 1H, H-2", J = 2.4 Hz), 8.90 (s, 1H, H-Ar), 8.70 (dd, 1H,
H-6"", J= 1.5, 4.8 Hz), 8.13-8.09 (m, 1H, H-4"), 7.42 (dd, 1H, H-5*, J= 4.8, 8.1 Hz), 6.46 (s, 1H,
H-5%), 5.46 (d, 1H, 1/2 COCH,, J = 17.7 Hz), 5.32 (d, 1H, 1/2 COCH,, J = 17.7 Hz), 5.08 (dd, 1H,
H-7, /=48, 11.1 Hz), 4.99 (dd, 1H, H-13,J=2.4, 3.9 Hz), 479 (dd, 1H, H-1, /= 5.1, 11.1 Hz), 3.75
(s, 2H, H-11), 3.00 (br d, 1H, OH-13, J = 2.4 Hz), 2.19-1.26 (m, 8H, H-2, 3, 5, 8, 9), 2.08 (s, 3H, Ac),

Jav

142



2.05 (s, 3H, Ac), 1.63 (s, 3H, Me), 1.44 (s, 3H, Me), 0.90 (s, 3H, Me); "C-NMR (CD-0D, 100 MHz)
8 171.2,171.0, 165.5, 163.4, 162.4, 156.7, 150.4, 145.8, 144.6, 133.7, 127.8, 124.2, 103.2, 99.5, 82.8,
80.4, 73.7, 64.6, 58.8, 58.7, 53.8, 45.1, 40.3, 37.7, 35.5, 24.5, 22.4, 19.6, 19.3, 16.5, 15.2, 12.1;
ESI-HRMS (TFA-Na) calcd. for CsH3:NsNaO, 674.2438 (M+Na™), found 674.2438 (M+Na™).

7-Deacetyl-7-(4-oxo-2-thioxothiazolidin-3-yl)acetyl pyripyropene A (3aw)

L&Y 3aw 13.3a DAL L ERRICHE Y 2 (15.0 mg, 27.7 pmol) %
AeTt&ERLE, HERMEZ 7V 8% 57 4 7 TLC (12:1
CH,ClyMeOH) X THEH L | AfaF%HE 3aw (11.8 mg, 60%) %1372,
[a]*p +11.6 (¢ 1.0, CHCL3); IR (KBr) 3685, 3021, 2400, 1739, 1700, 1478,
1216 cm™; "H-NMR (CDCls, 300 MHz) & 9.53 (dd, 1H, H-2”*, J = 0.9, 2.1 Hz), 8.70 (dd, 1H, H-6>, J
= 1.5, 5.1 Hz), 8.13-8.09 (m, 1H, H-4""), 7.44-7.40 (m, 1H, H-5""), 6.52 (s, 1H, H-5"), 5.06-4.98 (m,
2H, H-7, 13), 4.76 (s, 1H, 1/2C(O)CH,N, J = 3.0 Hz), 4.84 (s, 1H, 1/2C(O)CH;N, J = 3.0 Hz), 4.75
(dd, 1H, H-1,J = 5.7, 11.1 Hz), 4.12 (s, 2H, C(O)CH,S), 3.84 (d, 1H, H-11a, J = 12.0 Hz), 3.65 (d,
1H, H-11b, J = 12.0 Hz), 2.94 (br s, 1H, OH-13), 2.18-1.26 (m, 8H, H-2, 3, 5, 8, 9), 2.09 (s, 3H, Ac),
2.04 (s, 3H, Ac), 1.71 (s, 3H, Me), 1.42 (s, 3H, Me), 0.90 (s, 3H, Me); *C-NMR (CDCls, 100 MHz)
8 200.4, 173.0, 170.8, 170.5, 165.0, 163.7, 161.9, 107.5, 103.2, 99.9, 99.8, 82.8, 79.6, 73.4, 68.4, 64.9,
60.1, 54.5, 45.6, 45.1, 40.4, 37.8, 36.0, 35.7, 29.6, 24.9, 22.6, 21.3, 21.1, 20.8, 17.5, 16.3, 16.2, 13.2;
ESI-HRMS (TFA-Na) calcd. for C34H3sN;Na0O1;8,737.1815 (M+Na+), found 737.1823 (M+Na+).

7-Deacetyl-7-(3-piperidine-1-yl)propionyl pyripyropene A (3ax)

b1 3ax 12,32 DA & AARIZHEY 2 (15 mg, 27.7 pmol) %
HyTHER L, HEEMEFRE7 Sy as VAXNAT LY
e 757 4 — (20:1 CH,CL/MeOH) I2CHML., AtIERSE
3ax (17.8 mg, 95%) %157,
[0]*'p +55.6 (¢ 1.0, CHCLs); IR (KBr) 3681, 3568, 3020, 2941, 2400,
1732, 1697, 1643, 1582, 1247, 1216 cm™; "H-NMR (CDCl;, 300 MHz) 8 9.06 (d, 1H, H-2", J = 2.4
Hz), 8.69 (dd, 1H, H-6", J = 1.2, 4.8 Hz), 8.12-8.08 (m, 1H, H-4°"), 7.41 (dd, 1H, H-5, J=4.8, 7.8
Hz), 6.44 (s, 1H, H-5"), 5.30-4.99 (m, 2H, H-7, 13), 4.80 (dd, 1H, H-1,.J=5.1, 11.1 Hz), 3.81 (d, 1H,
H-11a, J = 12.0 Hz), 3.69 (d, 1H, H-11b, J = 12.0 Hz), 2.98 (br s, 1H, OH-13), 2.78-2.73 (m, 2H,
COCH,CH,N), 2.66-2.60 (m, 2H, COCH,CH,N), 2.48-2.45 (m, 4H, CH;N(CH,CIH,),CI1,), 2.19-1.26
(m, 14H, H-2, 3, 5, 8, 9, CH;N(CH,CH,),CH),), 2.09 (s, 3H, Ac), 2.05 (s, 3H, Ac), 1.70 (s, 311, Me),
1.45 (s, 3H, Me), 0.89 (s, 3H, Me); “C-NMR (CDCls, 100 MHz) & 171.7, 171.2, 171.1, 170.7, 164.1,
162.3, 157.6, 151.8, 147.0, 133.1, 127.3, 123.8, 103.1, 99.6, 83.4, 73.7, 65.0, 60.4, 54.9, 54.4, 45.6,
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40.5, 38.0, 36.3, 32.4, 29.9, 25.8, 25.4, 24.2, 22.9, 21.3, 21.0, 17.6, 16.5, 13.4; ESI-HRMS (TFA-Na)
caled. for CasHagNoNaO,0 668.3309 (M--Na*), found 680.3339 (M+Na*).

7-Deacetyl-7-methoxymethoxyacetyl pyripyropene A (23a)

0
Fo AN OMOM
Ha R =Bn
PA{OH)o/C |:
EtOAC, tt R=H

EDCI, DMAP

—

CHyCl, 1t

Benzyl methoxymethoxyacetate’” (21.0 mg, 100 wmol) @ EtOAc (3.0 mL) AT P(OH)./C
(20%, 5.0 mg) ZMZ ., AEFHXT. BRT2.5 HHEHBLIHEBLE, KIEELZ7A 5
WL, ETRKEL

5675 @ CH,Cl, (0.5 mL) A#EIZ.2 (20 mg, 36.6 pmol) .EDCI (19.0 mg, 100 pmol) 72

5 MEE D DMAP A, EFFHEKAT. BiRT 0.5 FREEIEL 72, BISRIZ EtOAc
ZMAFRL, BEEZKCHE L, SAREERS MY Yy L ClR L, BRZ58B%, 58]
PWETERL, BonBEFDPE 7SIy VAN AFTLIuR T 774 —
(70:1 CH,CL,/MeOH) 2 CHERIL . AGIESE 23a (20.2 mg, 85%) Z21F7,
[e]'s +150.3 (¢ 1.0, CHCL); IR (KBr) 3460, 3010, 2956, 2857, 2361, 1728, 1700, 1644, 1216 cm™;
'H-NMR (CDCls, 400 MHz) & 9.01 (dd, 1H, H-2", J = 0.8, 2.4 Hz), 8.69 (dd, IH, H-6, /=16, 4.8
Hz), 8.11-8.08 (m, 1H, H-4""), 7.43-7.39 (m, 1H, H-5""), 6.46 (s, 11, H-5%), 5.11 (dd, 1H, H-7, J= 4.4,
11.4 Hz), 5.00 (d, 1H, H-13, J = 2.4 Hz), 4.81-4.76 (m, 3H, H-1, COCH,OCH,OCHj), 4.31 (s, 1H,
1/2 COCH,0CH,OCH5), 4.23 (s, 1H, 1/2 COCH,0CH;0CH3),3.83 (d, 1H, H-11a, J = 12.0 Hz), 3.69
(d, 1, H-11b, J = 12.0 Hz), 3.45 (s, 3H, OMe), 3.01 (br s, 1H, OH-13), 2.19-1.24 (m, 8H, H-2, 3, 5,
8, 9), 2.09 (s, 3H, Ac), 2.05 (s, 3H, Ac), 1.45 (s, 3H, Me), 1.45 (s, 3H, Me), 0.89 (s, 3H, Me);
BC.NMR (CDCls, 100 MHz) & 171.1, 170.7, 169.5, 164.0, 162.2, 157.4, 151.4, 146.7, 133.5, 124.0,
© 103.2, 99.6, 96.6, 83.3, 78.5, 73.7, 65.0, 64.3, 60.3, 56.1, 54.9, 45.6, 40.5, 38.1, 36.3, 29.9, 25.4, 22.9,
21.3, 21.0, 17.7, 177, 16.5, 13.4; ESI-HRMS (TFA-Na) calcd. for Cy3HpNO;, 644.2707 (MH"),
found 644.2678 (MH™).

7-Deacetyl-7-methoxyethoxymethoxyacetyloxy pyripyropene A (23b)

&% 23b 13, 23a DERRME & FMRKICREY 2 (20.0 mg, 36.6
06 umol) ZHWTHR L7, HERPZTET7 I v 2 UA
aor LA IO o n S a s ae 757 4 — (70:1 CHCL/MOH) T
23b REl L, AfEIEsE 23b (23.6 mg, 93%) 17,
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[0]**p +62.3 (¢ 1.0, CHCl;); IR (KBr) 3439, 3020, 2932, 2359, 1718, 1673, 1644, 1217 cm™’; '"H-NMR
(CDCl,, 300 MHz) & 9.02 (dd, 1H, H-2"*, J = 0.6, 2.4 Hz), 8.70 (dd, 1H, H-6", J = 1.5, 4.8 Hz),
8.13-8.09 (m, 1H, H-4°*), 7.43-7.39 (m, 1H, H-5""), 6.49 (s, 1H, H-5"), 5.11-5.08 (m, 1H, H-7), 5.00
(d, 1H, H-13, J = 3.6 Hz), 4.87 (s, 2H, COCH,0), 4.81-4.76 (m, 1H, H-1), 434 (d, 1H, 1/2
COCH,OCH,0OCH;), 4.27 (d, 1H, 1/2 COCH,OCH,OCH,), 3.85-3.74 (m, 3H, H-1la,
COCH,OCH,OCH,CH,), 3.66 (d, 1H, H-11b, J = 120 Hz), 3.61-3.55 (m, 2H,
COCH,OCH,OCH,CH,), 3.41 (s, 3H, OMe), 2.99 (br s, 1H, OH-13), 2.19-1.38 (m, 8H, H-2, 3, 5, 8,
9), 2.09 (s, 3H, Ac), 2.05 (s, 3H, Ac), 1.69 (s, 3H, Me), 1.44 (s, 3H, Me), 0.89 (s, 3H, Me); *C-NMR
(CDCls, 100 MHz) & 171.0, 170.6, 169.4, 163.9, 162.1, 157.3, 151.2, 146.5, 133.4, 103.1, 99.6, 95.5,
83.2, 82.9, 78.4, 73.6, 71.8, 67.5, 64.9, 64.2, 60.2, 59.1, 54.7, 45.6, 40.5, 37.9, 36.2, 29.8, 25.3, 22.8,
21.2, 20.9, 17.6, 16.4, 13.3; ESI-HRMS (TFA-Na) caled. for CisHysNNaO,; 710.2789 (M+Na™),
found 710.2789 (M+Na™),

7-Deacetyl-7-hydroxyacetyloxy pyripyropene A (23d)

O N
ro M _otes
H2 R =Bn
PA(OH),/E[
EtQAc, it — R=H
EDCI, DMAP
——————————
CH,Cly, 1t
o)
/J§ 23c: R =TBS EtN-3HF
o  23d:R'=H THF, ri, 2 steps, 76%

Benzyl 2-tert-butyldimethylsilyloxyacetate’™ (28.0 mg, 100 pmol) @ EitOAc (3.0 mL) &R
Pd(OH),/C (20%, 5.0 mg) ZMZ . KRFEFEK T, B T2.5 BEEML (EPL L, KGH%
74 FABL., BWETEHHL -,

B o EHE D CHClL (0.5 mL) HRIZ.2 (20 mg, 36.6 umol) EDCI (19.0 mg, 100 pmol) 7
5l E D DMAP 2 A, ERFHEAT. FiRT 0.5 BHEEEL 72, KISHIC EtOAc
EMAAERL, BEEZACHRE L. BAKERET F Y7 ATHEERLE,

BonBEED THF (0.5 mL) T EtsN » 3HF (7 pL, 42.6 mmol) 202, ZHIE T 8 B
B L2, KISEREEML, BBl % 71955 4 7 TLC (10:1 CH,ClL/MeOH) 12T
Bl L. HEIERE 23d (9.6 mg, 2 steps, 76%) 2Bz,

[a]®s +35.3 (¢ 1.0, CHCL); IR (KBr) 3434, 3020, 2958, 2342, 1699, 1644, 1591, 1218 cm™;
'H-NMR (CDCl;, 300 MHz) & 9.01 (dd, 1H, H-2", J = 0.6, 2.4 Hz), 8.71-8.68 (m, 1H, H-6"),
8.12-8.08 (m, 1H, H-4°"), 7.43-7.39 (m, 1H, H-5"), 6.46 (s, 1H, H-5°), 5.12 (dd, 1H, H-7, J = 5.1,
11.8 Hz), 5.00 (d, 1H, H-13, J = 3.9 Hz), 4.84-4.78 (m, 1H, H-1), 4.32 (d, 1H, 1/2 COCH,OH, J =
17.4 Hz),4.24 (d, 1H, 1/2 COCH,0H, J = 17.4 Hz),3.79 (d, |H, H-11a, J = 12.0 Hz), 3.66 (d, 111,
H-11b, J = 12.0 Hz), 2.20-1.25 (m, 811, H-2, 3, 5, 8, 9), 2.10 (s, 3H, Ac), 2.05 (s, 3H, Ac), 1.69 (s, 3H,
Me), 1.45 (s, 3H, Me), 0.90 (s, 3H, Me); *C-NMR (CDCls;, 100 MHz) § 172.9, 172.8, 171.1, 170.7,
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166.8, 164.0, 162.2, 146.4, 133.9, 118.6, 110.9, 103.4, 99.9, 83.3, 80.1, 79.2, 73.7, 65.0, 60.9, 54.9,
458, 40.6, 38.1, 36.3, 34.3, 25.4, 22.9, 21.3, 17.7, 16.5, 13.4; ESI-HRMS (TFA-Na) calcd. for
CsH3sNOy; 600.2445 (MH™), found 600.2420 (MH™).

7-0-p-Cyanobenzoyl-1,7-dideacetyl pyripyropene A (24a)

1) Ac0, EtgN
cal, DMAP
CH,Cly, 1t

tBu —_—

+Bu. g, .

~Si. : 2) EtgN-3HF

F O YR OJKCL THF, it
™~OH CN 2 sleps, quant.

SEEFHKT. (L&Y 10 (320 mg, 429 umol) ? CHLClL (4.3 mL) ¥EHIT acetic anhydride

(101 pL, 1.07 mmol). Et:N (149 uL, 1.07 mmol) 7 5 TV T DMAP (10.5 mg, 85.8 umol) = Z..
FRT 1 RS L 72, KEHIC MeOH %I 2 RKIG%EF LI ¥ 748, EtOAc ZMAFMRL
P, BEEEEKTHEL., MAREEF P Y 7L CERL %, BIKE 2 B%. 2REWET
B L 72, BoNEEED THF (5.0 mL) HHEIC EGN - 3HF (140 pL, 26.8 mmol) 21X, =
BT 1 BREERLE, RIGHAEHEL. SonkBEs P77y a2 VA VAT LY
v k&5 74— (25:1 CH,Cly/MeOH) CHREET 2 HTHAEIESE 24a (275 mg, 2 steps,
quant.) %7z,
[o]*'s +88.3 (¢ 1.0, CHCly): IR (KBr) 3685, 3020, 2400, 2360, 2340, 1715, 1522, 1424, 1216 cm’;
'H-NMR (CDCls, 400 MHz) & 8.96 (d, 1H, H-2", J = 2.0 Hz), 8.66 (dd, 1H, H-6", J= 1.6, 4.4 Hz),
8.23 (d, 2H, H-Ar, J = 8.4 Hz), 8.08-8.05 (m, 1H, H-4"), 7.82 (d, 2H, H-Ar, J = 8.4 Hz), 7.41-7.38 (m,
1H, H-5"), 6.42 (s, 1H, H-5"), 5.31-5.28 (m, 1H, H-7), 5.05 (d, 1H, H-13, J = 1.6 Hz), 4.23 (d, 1H,
H-11a,J = 12.0 Hz), 3.75 (d, 1H, H-11b, J=120 Hz), 3.53 (dd, 1H, H-1, 7= 6.0, 10.4 Hz), 2.82 (br s,
1H, OH-13), 2.36 (br s, 1H, OH-1), 2.21-1.17 (m, 8H, H-2, 3, 5, 8, 9), 2.15 (s, 3H, Ac), 1.88 (s, 3H,
Me), 1.49 (s, 3H, Me), 0.85 (s, 3H, Me); C-NMR (CDCl;, 150 MHz) & 171.8, 164.1, 162.2, 157.1,
150.8, 146.1, 134.2, 132.6, 130.5, 118.1, 116.9, 103.5, 99.8, 83.7, 79.6, 71.7, 66.1, 60.3, 55.0, 53.6,
45.8,42.2, 38.3, 36.8, 31.8, 29.9, 25.7, 22.8, 21.2, 17.8, 16.8, 14.3, 12.3; ESI-HRMS (TFA-Na) calcd.
for C3sHasN>NaQg 651.2319 (M+Na ™), found 651.2231 (M+Na™).

7-0-p-Cyanobenzoyl-1,7-dideacetyl-11-O-isobutyryl pyripyropene A (24b)
(L& 24b 1Z, 24a DA & ARV 2 (50.0 mg, 75.8 pmol) ZAWTEHR L 7z, A

Bty 9y o UAF AR I LR T 7 4 — (50:1 CH,ClL/MeOH) 1 THEHL
L. BfaIESHE 24a (36.5 mg, 2 steps, 85%) 257z,

146

@



[a]**p +90.6 (¢ 1.0, CHCL); IR (KBr) 3446, 1720, 1643, 1577, 1471,
1274, 1105 em™; "H-NMR (CDClL;, 270 MHz) 8 8.95 (d, 1H, H-2", J =
1.7 Hz), 8.66 (dd, 1H, H-6", /= 1.5, 4.8 Hz), 8.21 (d, 2H, H-Ar, J = 8.6
Hz), 8.07-8.03 (m, 1H, H-4""), 7.80 (d, 2H, H-Ar, J = 8.6 Hz), 7.37 (dd,
1H, H-5”,J = 5.0, 7.9 Hz), 6.39 (s, 1H, H-5"), 5.26-5.22 (m, 1H, H-7),
5.04 (br s, 1H, H-13), 4.26 (d, 1H, H-11a, J = 11.9 Hz), 3.69 (d, 1H,
H-11b, J = 11.9 Hz), 3.46 (dd, 1H, H-1, 7= 6.9, 9.2 Hz), 3.00 (br s, 1H, OH~13), 2.69-2.59 (m, 1H,
CH(CHj)y), 2.23-1.05 (m, 8H, H-2, 3, 5, 8, 9), 1.84 (s, 3H, Me), 1.47 (s, 3H, Me), 1.25-1.22 (m, 6H,
CH(CHs),), 0.84 (s, 3H, Me); “C-NMR (CDCl;, 150 MHz) 8 177.5, 163.9, 163.7, 162.0, 156.5, 134.5,
134.0, 132.5, 130.3, 118.0, 116.8, 103.6, 100.0, 83.5, 79.5, 71.7, 65.6, 60.2, 55.1, 45.8, 42.2, 38.2,
36.8, 34.3, 32.0, 29.8, 29.4, 26.0, 25.6, 22.8, 19.2, 17.7, 16.7, 14.2, 12.2; ESI-HRMS (TFA-Na) calcd.
for C3,H41N;04 657.2812 (MH™), found 657.2803 (MH™).

7-0-p-Cyanobenzoyl-1,7-dideacetyl-11-0O-hexanoyl pyripyropene A (24c)

L&Y 24¢ 1Z, 242 DEAEE L ARRICREY> 2 (30.0 mg, 40.2 umol)
ZRHOVTER L, HERYEZRETZ Sy a2 VAT VAT A
o)j\©\ 7a=w b7 57 4— (50:1 CH.C/MeOH) IZTHREBIL . HABIEL
on  H 24¢ (12.7 mg, 2 steps, 46%) & 27z,

P [o]*s +66.6 (¢ 1.0, CHCls); IR (KBr) 3451, 1722, 1643, 1577, 1473,
1274, 1106 cm™; "H-NMR (CDCls, 270 MHZ) & 8.95 (d, 11, H-2*, J =
2.0 Hz), 8.66 (dd, 1H, H-6”, J = 1.6, 4.9 Hz), 8.21 (d, 2H, H-Ar, J = 8.2 Hz), 8.08-8.04 (m, 1H,
H-4"%), 7.80 (d, 2H, H-Ar, J = 8.6 Hz), 7.38 (dd, 1H, H-5, J = 4.8, 8.1 Hz), 6.39 (s, 1H, H-5"),
5.31-5.25 (m, 1H, H-7), 5.03 (d, 1H, H-13, J = 3.6 Hz), 4.29 (d, 1H, H-11a, /= 11.9 Hz), 3.68 (d, 1H,
H-11b, J = 11.9 Hz), 3.46 (dd, 1H, H-1, J = 6.6, 9.6 Hz), 3.01 (br s, 1H, OH-13), 2.42-2.36 (m, 2H,
COCH,(CHa)sCHs), 2.23-0.86 (m, 17H, H-2, 3, 5, 8, 9, COCHa(CH,) sCI3), 1.84 (s, 3H, Me), 1.47 (s,
31, Me), 0.85 (s, 3H, Me); *C-NMR (CDCls, 150 MHz) 8 174.5, 164.0, 163.7, 162.0, 134.1, 132.5,
130.0, 118.0, 116.8, 103.6, 100.0, 83.6, 79.5, 71.8, 65.9, 60.2, 55.0, 45.8, 42.2, 38.2, 36.8, 34.4, 32.0,
31.5,29.8, 29.7, 29.5, 25.9, 25.7, 24.8, 22.8, 22.4, 22.3, 17.7, 16.7, 14.2, 12.2; ESI-HRMS (TFA-Na)
caled. for C3oHasN,0o 685.3125 (MH™), found 685.3087 (MH™).

11-0-Benzoyl-7-0-p-cyanobenzoyl-1,7-dideacetyl pyripyropene A (24d)

&7 244 1, 24a DEEIE L BIRRICHEY: 2 (50.0 mg, 75.8 umol) ZAWTAHR L 7z, HE
Bz 79 v a2 VA5 NAILTae 57 14— (33:1 CH.ClyMeOH) 12 THREHL
L. BEIERE 24a (26.9 mg, 2 steps, 98%) T #&7=.

147



[a]*s +50.1 (¢ 1.0, CHCls); IR (KBr) 3430, 1710, 1641, 1579, 1477,.
1274, 1108 cm™'; '"H-NMR (CDCls, 270 MHz) 8 8.94 (d, 1H, H-2"*, J =
1.7 Hz), 8.65 (dd, 1H, H-6"", /=17, 4.9 Hz), 8.22 (d, 2H, H-Ar, J= 8.6
Hz), 8.11-8.02 (m, 3H, H-4"’, Ar), 7.80 (d, 2H, H-Ar, J = 8.6 Hz),
7.61-7.45 (m, 3H, H-Ar), 7.36 (ddd, 1H, H-5", 7.9, 5.6, 0.8 Hz), 6.38 (s,
1H, H-5%), 5.33-5.27 (m, 1H, H-7), 5.01 (br s, 1H, H-13), 4.66 (d, 1H,
H-11a, J = 12.2 Hz), 3.88 (d, 1H, H-11b, J = 11.9 Hz), 3.53-3.49 (m,
1H, H-1), 3.02 (br s, 1H, OH-13), 2.66 (br s, 1H, OH-1), 2.24-0.86 (m, 8H, H-2, 3, 5, 8, 9), 1.86 (s,
3H, Me), 1.49 (s, 3H, Me), 0.91 (5, 3H, Me); "C-NMR (CDCls, 150 MHz) & 167.2, 164.1, 163.9,
162.1, 156.9, 150.5, 146.0, 134.2, 133.6, 132.6, 130.5, 130.0, 128.9, 124.3, 118.1, 116.9, 103.6, 99.9,
83.6, 79.8, 71.8, 66.2, 60.3, 55.1, 46.3, 43.0, 38.4, 36.9, 32.1, 29.9, 25.9, 22.9, 17.9, 16.8, 14.3, 12.4;
ESI-HRMS (TFA-Na) calcd. for CyoH3oN200 691.2656 (MH+), found 691.2642 (MH+).

7-0-p-Cyanobenzoyl-10-deacetoxymethyl-1,7-dideacetyl-10-propylamonocarbonyl
pyripyropene A (18e)

1) n-propylamine
BOP, cat. DMAP
DMF, rt

_—m

2) EtgN-3HF :
THF, 1t HO™ ™7 & ()

= H
2 steps, 21% 0PN~ CN
H

18e

FEERFHELT.{LEY 16 (20.5 mg, 27.0 umol) @ DMF (0.5 mL) A IZ n-propylamine (7 pL,
81.0 umol). BOP (25.9 mg, 81.0 uymol) % &5 CVIZMIEE D DMAP 2N Z. FE T 40 REER
L7, RIGHIZ Hy0 #MARGZF1E S ¥ 7%, EiOAc ZMAMNL 7=, BHE 2R TH%E
U, SOKGRERT b U 7 A CHRBR LB, 1EIlZ 5185, 2REMETRMEL .

BfonkBREEARE 7 Iy YA VAT LI T 57 40— (251
CH,Cly/MeOH) & THBEZ T, AR ECHDTZEEL 2. B5NABRED THF (0.5
mL) AR IZ EtN » 3HF (3 plL, 0.101 mmol) ZMA, FEiRT 1.5 REHEEL 72, RISEEIEE
L., BoN=BEE 7L ,89 5 4 7 TLC (10:1 CH;Cl/MeOH) I THEMEZ TV, OEaIERE
18e (3.7 mg, 2 steps, 21%) Z&7z,

[o]*p +153.9 (¢ 0.5, CHCL); IR (KBr) 3397, 2927, 1714, 1641, 1575, 1424, 1274, 1170, 1103 cm™;
'H-NMR (CDCls, 300 MHz) § 9.22 (d, 1H, H-2**, /= 1.6 Hz), 8.82 (d, 1H, H-6"*, J= 4.5 Hz), 8.72 (d,
1H, H-4", J= 8.2 Hz), 8.18 (d, 2H, H-Ar, J = 8.4 Hz), 8.01 (dd, 1H, H-5", J = 5.3, 8.5 Hz), 7.79 (d,
2H, H-Ar, J = 8.4 Hz), 6.67 (s, 1H, H-5%), 6.02 (br s, 1H, NH), 5.35-5.30 (m, 1H, H-7), 5.05 (d, 1H,
H-13, J = 3.8 Hz), 4.10 (dd, 111, H-1, /= 7.8, 8.4 Hz), 3.31-3.20 (m, 2H, CH,CH,CH3), 2.37-0.83 (m,
131, H-2, 3, 5, 8, 9, CH,CH,CHS,), 1.82 (s, 3H, Me), 1.47 (s, 3H, Me), 1.20 (s, 3H, Me); *C-NMR
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(CDCls, 75 MHZ) 8 171.0, 170.5, 164.0, 163.5, 162.9, 162.2, 159.9, 157.4, 151.5, 146.8, 133.4, 133.0,
128.4, 127.7, 127.1, 123.7, 121.0, 117.6, 103.0, 99.4, 83.2, 79.2, 73.5, 64.9, 60.2, 54.7, 45.5, 40.4,
37.9, 36.2, 25.2, 227, 20.9, 17.5, 16.5, 13.3; ESI-HRMS (TFA-Na) caled. for CssH3eN;NaOg
664.2635 (M+Na "), found 664.2668 (M+Na™).

7-0-p-Cyanobenzoyl-10-deacetoxymethyl-1,7-dideacetyl-10-(3-hydroxy)propylamonocarbenyl
pyripyropene A (18f)

L&Y 181 (2. 18a DEH KL & FARITHEY> 16 (21.7 mg, 28.5 umol)
FAVWTERLE, HERBEZ 7LV %55 4 7 TLC (10:1
CH,ClyMeOH) I THE L, HBIEEE 181 (7.9 mg, 2 steps, 42%)

o /\N ,\/\OH B,

[a]24D +123.6 (¢ 0.5, MeOH); IR (KBr) 3401, 1712, 1640, 1434, 1408,

1276, 1168, 1105 cm™; 'TH-NMR (CD;0D, 300 MHz) & 9.02 (d, 1H,
H-2”,J =22 Hz), 8.63 (dd, 1H, H-6"*, J = 1.4, 4.9 Hz), 8.30-8.24 (m, 3H, H-4>*, Ar), 7.96 (d, 2H,
H-Ar, J = 8.2 Hz), 7.55 (dd, 1H, H-5"", J = 5.0, 8.2 Hz), 6.81 (s, 1H, H-5), 5.28-5.22 (m, 1H, H-7),
5.06 (d, 1H, H-13, J= 3.5 Hz), 4.06 (dd, 1H, H-1, J = 5.7, 10.7 Hz), 3.63 (t, 2H, CH,(CH,);,0H, J =
6.0 Hz), 3.40-3.34 (m, 2H, (CH,),CH,0H), 2.24-0.94 (m, 10H, H-2, 3, 5, 8, 9, CH,CH,CH,OH), 1.94
(s, 3H, Me), 1.54 (s, 3H, Me), 1.21 (s, 3H, Me); C-NMR (CD;0D, 100 MHz) 8 177.7, 163.9, 163.5,
162.5, 148.0, 134.5, 134.0, 132.3, 129.8, 117.4, 116.4, 109.9, 105.0, 103.3, 99.9, 87.5, 83.5, 79.8, 73.9,
70.2, 69.2, 59.4, 54.2, 52.3, 37.2, 37.0, 36.0, 31.5, 29.3, 26.9, 25.8, 16.6, 15.8, 12.0; ESI-HRMS
{TFA-Na) calcd. for CssH3elN3sNaQg 680.2584 (M+Na™), found 680.2595 (M+Na+).

10-Benzylamonocarbonyl-7-0-p-cyanobenzoyl-10-deacetoxymethyl-1,7-dideacetyl pyripyropene
A (18g)

&%) 18g 3,182 D EALEE & FRICHEY> 16 (19.7 mg, 25.9 umol)
FHAOWTER L, HERBE 7L A7 547 TLC (1011
i CH,Cly/MeOH) 12 THH L. B &IE&H 18g (10.6 mg, 2 steps, 59%)
o N mfie,
189 [o]*p +204.2 (¢ 1.0, CHCl3); IR (KBr) 3430, 1702, 1641, 1576, 1432,
1274, 1166, 1104 cm’); '"H-NMR (CDCL, 300 MHz) 8 9.00 (br s, 1H, H-2), 8.67 (d, 1H, H-6", J =
4.7 Hz), 8.20-8.16 (m, 3H, H-Ar, 4°%), 7.80 (d, 2H, H-Ar, J = 8.5 Hz), 7.50-7.46 (m, 1H, H-5"),
7.26-7.12 (m, 5H, H-Ar), 6.45 (s, 1H, H-5), 6.28 (t, 1H, NH, J = 5.4 Hz), 5.36 (dd, 1H, H-7, /= 7.3,
9.5 Hz), 5.02 (d, 1H, H-13, J = 4.0 Hz), 4.57 (dd, 1H, 1/2NHCH,Ph, J = 5.9, 14.9 Hz), 4.38 (dd, 1H,
1/2NHCH,Ph, J = 5.9, 14.9 Hz), 4.15 (t, 1H, H-1, J = 8.1 Hz), 3.05 (br 5, 1H, OH-13), 2.21-0.89 (m,
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8H, H-2, 3, 5, 8, 9), 1.79 (s, 3H, Me), 1.45 (s, 3H, Me), 1.20 (s, 3H, Me); “C-NMR (CD;0D, 150
MHz) & 179.0, 165.1, 164.5, 163.7, 156.4, 148.3, 143.9, 144.3, 140.5, 138.9, 135.5, 133.8, 131.3,
129.4, 128.6, 127.9, 127.1, 118.8, 117.8, 105.3, 102.3, 85.1, 80.7, 75.5, 60.3, 55.5, 53.8, 44.7, 38.6,
37.4, 30.7, 28.5, 28.4, 27.3, 17.0, 11.2; ESI-HRMS (TFA-Na) calcd. for C4HagNsNaQOg 712.2635
(M+Na"), found 712.2639 (M+Na").

7-0-p-Cyanobenzoyl-10-deacetoxymethyl-1,7-dideacetyl-10-(4-methoxy)benzylamonocarbonyl
pyripyropene A (18h)

L& 18h 13,182 DEALEE & FRIZHE W 16 (20.7 mg, 27.2 pmol)
PRAWCER L, HERYE 7V 8% 5 4+ 7 TLC (10:1
CH,CL,/MeOH) 2 THREM L, HEIEEHE 18h (17.1 mg, 2 steps, 78%)
21837,

[a]*'s +179.2 (¢ 1.0, CHCLy); IR (KBr) 3418, 1703, 1641, 1576, 1512,
1433, 1274, 1176, 1103 cm™; '"H-NMR (CDCls, 270 MHz) & 8.97 (d, 1H,
H-27°,J=2.0 Hz), 8.64 (dd, 1H, H-6", J = 1.6, 4.6 Hz), 8.19 (d, 2H, H-Ar, J = 8.6 Hz), 8.07-8.03 (m,
1H, H-4"), 7.78 (d, 2H, H-Ar, J = 8.6 Hz), 7.36 (dd, 1H, H-53"*, J= 4.9, 8.2 Hz), 7.17 (d, 2H, H-Ar, J
= 8.6 Hz), 6.74 (d, 2H, H-Ar, J = 8.6 Hz), 6.39 (s, 1H, H-5%), 6.21 (t, 1H, NH, J = 5.5 Hz), 5.35 (dd,
1H, H-7, J = 7.3, 9.6 Hz), 5.02 (br s, 1H, H-13), 4.52 (dd, 1H, 1/2NHCH,Ar, J = 6.1, 14.5 Hz), 4.26
(dd, 1H, 1/2NHCH,Ar, J = 4.9, 14.5 Hz), 4.14 (t, 1H, H-1, J = 8.2 Hz), 3.67 (s, 3H, OMe), 3.13 (br s,
1H, OH-13), 2.31-0.87 (m, 8H, H-2, 3, 5, 8, 9), 1.79 (s, 3H, Me), 1.44 (s, 3H, Me), 1.18 (s, 3H, Me);
*C-NMR (CD,0D, 100 MHz) & 178.7, 165.0, 165.1, 164.0, 160.1, 157.9, 157.7, 151.1, 146.8, 135.7,
135.4, 133.7, 132.6, 131.3, 130.0, 125.8, 118.9, 117.9, 117.7, 114.8, 104.6, 101.1, 85.1, 80.8, 75.5,
60.2, 55.6, 53.8, 49.8, 44.2, 38.7, 37.4, 28.3, 27.2, 18.1, 17.1, 11.2; ESI-HRMS (TFA-Na) caled. for
Cy1HyN3NaQo 7422741 (M+Na™), found 742.2775 (M+Na ™).

7-0-p-Cyanobenzoyl-10-deacetoxymethyl-1,7-dideacetyl-10-((£)-3-methoxy-3-0x0-1-
phenylpropyl)amonocarbonyl pyripyropene A (18i)

L& 18i 13, 18a DAHIE & HARICHE 16 (28.1 mg, 37.0
umol) % FNTER L 2 Mm% 7V /85 5 4 7 TLC (10:1
CH.ClyMeOH) (CTHEM L, BHEIEAE 18i (5.1 mg, 2 steps,
18%) =187z,

[a]*p +73.0 (¢ 0.1, CHCly); IR (KBr) 3449, 1720, 1646, 1575, 1520,
1275, 1220, 1110 cm™; '"H-NMR (CDCl, 300 MHz) & 8.95 (dd, 1H,
H-2,J=12, 1.9 Hz), 8.71-8.68 (m, 1H, H-6""), 8.44-8.42 (m, 1H, H-4"*), 8.12 (d, 2H, H-Ar, /= 7.8
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Hz), 7.74-7.69 (m, 3H, H-5"", Ar), 7.15 (d, 2H, H-Ar, J = 7.3 Hz), 7.07-7.01 (m, 3H, H-Ar), 6.48 (s,
1H, H-5%), 6.16 (d, 1H, NH, J = 8.9 Hz), 5.32-5.26 (m, 1H, H-7), 4.96 (d, 1H, H-13, J = 3.8 Hz),
4.81-4.76 (m, 1H, H-1), 3.68 (s, 3H, OMe), 3.58 (d, 1H, NHCH, J = 5.4 Hz), 3.04 (d, 2H, NHCHCH,,
J= 6.0 Hz), 2.30-0.76 (m, 8H, H-2, 3, 5, 8, 9), 1.73 (s, 3H, Me), 1.39 (s, 3H, Me), 1.04 (s, 3H, Me);
BC-NMR (CDCls, 100 MHz) & 171.0, 170.5, 164.0, 163.5, 162.9, 162.2, 159.9, 157.4, 151.5, 148.2,
146.8, 138.2, 133.4, 133.0, 128.4, 127.7, 127.1, 123.7, 121.0, 117.6, 103.0, 99.4, 83.2, 79.2, 73.5, 64.9,
60.2, 54.7, 45.5, 40.4, 37.9, 36.2, 25.2, 22.7, 20.9, 17.5, 16.5, 13.3; ESI-HRMS (TFA-Na) calcd. for
CasHysNsNaO) 784.2846 (M+Na '), found 784.2837 (M+Na ).

7-0-p-Cyanobenzoyl-7,11-dideacetyl pyripyropene A (25)

L&Y 25 X, 24a DGR & FRRITHE Y 11 (20.0 mg, 28.1 umol)

ERVTERL 7, HERBZPET Iy a s YATNVAT A
su< b7 974 — (25:1 CH,Cly/MeOH) I THER L., AEIES
H 25 (14.1 mg, 2 steps, 80%) %57,
[a]*'p +82.7 (¢ 1.0, CHCILy); IR (KBr) 3560, 1020, 2400, 1726, 1581,
1216 cm™; "H-NMR (CDCls, 400 MHz) & 8.96 (d, 1H, H-2", J = 2.0
Hz), 8.63 (dd, 1H, H-6", J = 1.6, 4.8 Hz), 8.20 (d, 2H, H-Ar, J = 8.4 Hz), 8.07-8.04 (m, 1H, H-4"),
7.79 (d, 2, H-Ar, J = 8.4 Hz), 7.39-7.36 (m, 1H, H-5"), 6.41 (s, 1H, H-5"), 5.40 (dd, 1H, H-7, /= 5.2,
11.6 Hz), 4.95 (dd, 1H, H-1,J=4.4, 11.6 Hz), 5.02 (d, 1H, H-13, /= 2.8 Hz), 3.29 (d, 1H, H-11a, J=
12.0 Hz), 3.02-3.00 (m, 2H, H-11b, OH-13), 2.73 (br s, 1H, OH-1), 2.24-1.17 (m, 8H, H-2, 3, 5, 8, 9),
2.10 (s, 3H, Ac), 1.85 (s, 3H, Me), 1.48 (s, 3H, Me), 0.81 (s, 3H, Me); “C-NMR (CDCls, 150 MHz)
8 172.1, 164.1, 1623, 157.4, 151.4, 146.7, 134.2, 133.4, 132.5, 130.4, 127.4, 123.9, 118.1, 116.8,
103.3, 99.6, 83.6, 79.6, 73.8, 64.3, 60.4, 54.7, 44.4, 42.4, 37.9, 36.5, 29.9, 25.4, 23.3, 21.3, 17.8, 16.9,
13.0; ESI-HRMS (TFA-Na) calcd. for C3sHasN;NaOy 651.2319 (M+Na™), found 651.2331 (M+Na™)

7-(R)-Pyripyropene A (27a)

0 TCI, DMAP o} LiOAe
_— —_—
)I\o £ OH  CHiCl 0°C Or L IEl (9114 DMF/HMPA
: H rt :
o~ o~ 2 steps, 83% o~
26
2
/&O AO AO 27a

EZXFEAT. 2100 mg, 183 pmol) ? CH,Cl, (0.5 mL) ¥&HIT TCI (4 uL, 41.6 umol),
DMAP (9.0 mg, 73.2 umol) ZMZ. 0 °CT 1 KR L 72, REAKREZEF PV T AERZMZ
RIGEEIE L7, RISHKIC BtOAc 2N A . BHEE L A THE L. MAGREF ) 7 A Tk
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Ui, BIRE 51, 2IERE TIRML . 55N/ BRHE % DMF (0.25 mL), HMPA (0.25mL)
ICIRRE & 728, LiOAc(12.0 mg, 183 umol) Z Ml % =i ¢ 18 FEEME L 7z, KIGHE % EtOAc
TEIRL., KCHE L, SRR L UYL CRBL BB, BoNnABEE 7L
77 4 7 TLC (1:2 hexanes/EtOAc) 12 THE L | HEIEEE 27a (8.9 mg, 2 steps, 83%) 227,
[]*'p +31.2 (¢ 1.0, CHCly); IR (XBr) 3401, 1712, 1640, 1434, 1408, 1276, 1168, 1105 cm™; "H-NMR
(CDCl3, 300 MHz) 6 8.95 (dd, 1H, H-2", J = 0.9, 1.8 Hz), 8.62 (dd, 1H, H-6", J = 1.5, 4.8 Hz),
8.06-8.02 (m, 1H, H-4’%), 7.37-7.32 (m, 1H, H-5"), 6.64 (s, 1H, H-5"), 4.98 (d, 1H, H-13, J = 2.4 Hz),
4.84 (dd, 1H, H-1, J = 4.8, 11.4 Hz), 4.37 (1, 1H, H-7, J = 3.0 Hz), 3.84 (d, 1H, H-11a, J = 12.0 Hz),
3.53 (d, 1H, H-11b, J = 12.0 Hz), 2.81 (br s, 1H, OH-13), 2.18-1.36 (m, 8H, H-2, 3, 5, 8, 9), 1.99 (s,
6H, Acx2), 1.98 (s, 3H, Ac), 1.71 (s, 3H, Me), 1.38 (s, 3H, Me), 0.82 (s, 3H, Me); *C-NMR (CDCl,

75 MHz) 8 171.0, 170.4, 170.0, 166.2, 162.9, 155.7, 151.8, 144.1, 133.3, 127.4, 124.2, 103.8, 99.9,
84.3, 77.9, 73.1, 65.9, 61.1, 54.5, 43.4, 40.7, 37.4, 36.4, 25.5, 22.0, 21.9, 21.8, 20.4, 17.8, 16.4, 13.2;
ESI-HRMS (TFANa) calcd for C3H3gNOyg 584.2480 (MH"), found 584.2486 (MH ™). C

7-(R)-Chloro-7-deacetyloxy pyripyropene A (27b)

&% 27b 1., 27a DERE & FHRRITHEY 2 (15.0 mg, 27.5 pmol)
FRAOWTER L, MERY2HE7 v a2 VATV A T A
rgu<w b F 97 4— (70:1 CH,Cl/MeOH) IZCTHREHIL, BfaiEs
& 27b (13.3 mg, 2 steps, 72%) 137,

[a]*p +29.4 (¢ 1.0, CHCly); IR (KBr) 3454, 3020, 2961, 2341, 1708,

1691, 1677, 1216 e¢m™; '"H-NMR (CDCls, 300 MHz) & 9.02 (dd, 1H,
H-2”,J=0.9, 2.4 Hz), 8.69 (dd, 1H, H-6", J = 1.5, 4.8 Hz), 8.13-8.09 (m, 1H, H-4""), 7.43-7.39 (m,

1H, H-5"), 6.53 (s, 1H, H-5"), 5.05 (d, 1H, H-13, J = 3.0 Hz), 4.92 (dd, 1H, H-1, J = 4.8, 11.7 Hz), ()
4.44 (dd, 1H, H-7, J = 2.4, 3.0 Hz), 3.91 (d, 1H, H-11a, J = 12.0 Hz), 3.60 (d, 1H, H-11b, J = 12.0

Hz), 2.92 (br d, 1H, OH-13, J = 1.5 Hz), 2.12-1.25 (m, 8H, H-2, 3, 5, 8, 9), 2.06 (5, 3H, Ac), 2.05 (s,

3H, Ac), 1.78 (s, 3H, Me), 1.45 (s, 3H, Me), 0.89 (s, 3H, Me); C-NMR (CDCl,, 100 MHz) & 171.2,

170.7, 164.0, 162.2, 157.5, 151.3, 146.7, 133.5, 124.0, 102.9, 99.4, 81.1, 73.9, 66.3, 64.6, 60.1, 49.2,

40.6, 40.1, 38.3, 36.3, 29.9, 29.6, 27.9, 22.9, 21.4, 21.3, 18.0, 13.6; ESI-HRMS (TFA-Na) calcd. for
CaoH34CINNaOg 582.1871 (M+Na™), found 582.1864 (M+Na").

7-Deacetyloxy-7-(R)-iodo pyripyropene A (27¢)

LAY 27c 1X. 27a DAL & FERICHE 2 (15.0 mg, 27.5 pmol) & AVTERL 72, A
BERET7 7y o UAFNATL IR M 57 4 — (70:1 CH,ClL,/MeOH) i THHE
L. ABIERE 27c (18.0 mg, 2 steps, quant.) %187,
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[a]*'s +38.2 (¢ 1.0, CHCl5); IR (KBr) 3444, 3020, 2986, 1721, 1643, 1217
em™; 'TH-NMR (CDCls, 300 MHz) 6 9.03 (d, 1H, H-2°*, J= 2.1 Hz), 8.70
(dd, 1H, H-6>, J = 1.5, 4.5 Hz), 8.14-8.10 (m, 1H, H-4""), 7.41 (dd, 1H,
H-5",J=48, 8.1 Hz), 6.51 (s, 1H, H-5"), 5.03 (d, 1H, H-13, J = 2.7 Hz),
4.95 (dd, 1H, H-1, /= 5.1, 11.4 lz), 4.85 (t, 1H, 11-7, J = 3.0 Iz), 3.78 (d,
1H, H-11a, J = 12.0 Hz), 3.71 (d, 1H, H-11b, J = 12.0 Hz), 2.92 (br s, 1H,
OH-13), 2.23-1.45 (m, 8H, H-2, 3, 5, 8, 9), 2.11 (s, 3H, Ac), 2.06 (s, 3H, Ac), 1.83 (s, 3H, Me), 1.47
(s, 3H, Me), 0.91 (s, 3H, Me); ®C-NMR (CDCls, 100 MHz) & 171.3, 170.6, 163.9, 161.5, 157.5,
151.1, 146.5, 133.6, 124.0, 102.9, 99.4, 80.1, 73.6, 64.9, 59.8, 50.6, 45.0, 43.9, 40.3, 38.7, 36.1, 30.0,
29.8, 22.8, 21.8, 21.3, 20.6, 19.1, 13.9; ESI-HRMS (TFA-Na) calcd. for CyyHsINNaOs 674.1227
(M+Na"), found 674.1227 (M+Na™).

7-(R)-Azide-7-deacetyloxy pyripyropene A (27d)

L& 274 (3. 27a DGR & RARRIKREY 2 (15.0 mg, 27.5 umol)
ERWTER L, HERYEHRET7 Ty a s VAP VAT A
ru< b 7574 — (70:1 CHLCL/MeOH) I THERL ., AEdEq
H 27d (14.0 mg, 2 steps, 89%) =7z,

P [0]*p +38.2 (¢ 1.0, CHCLy); IR (KBr) 3456, 320, 2927, 2341, 1723,
1672, 1644, 1216 cm™; '"H-NMR (CDCls, 300 MHz) & 9.03 (dd, 1H,
H-2"’,J=0.6, 2.1 Hz), 8.70 (dd, 1H, H-6"*, J = 1.8, 4.8 Hz), 8.13-8.09 (m, 1H, H-4""), 7.44-7.40 (m,

1H, H-5%), 6.51 (s, 1H, H-5"), 5.03 (d, 1H, H-13, J = 3.9 Hz), 4.86 (dd, 1H, H-1, J = 4.8, 11.7 Hz),

3.95 (d, 1H, H-11a, /= 11.7 Hz), 3.93-3.91 (m, 1H, H-7), 3.57 (d, 1H, H-11b, J=12.0 Hz), 2.89 (br s,
1H, OH-13), 2.11-1.25 (m, 8H, H-2, 3, 5, 8, 9), 2.08 (s, 3H, Ac), 2.05 (s, 3H, Ac), 1.74 (s, 3H, Me),
1.40 (s, 3H, Me), 0.86 (s, 31T, Me); C-NMR (CDCl;, 100 MHz) 8 171.1, 170.6, 164.7, 164.0, 162.3,
157.4, 146.9, 145.2, 133.1, 131.7, 126.7, 123.7, 119.0, 103.1, 99.5, 83.5, 73.6, 65.0, 54.8, 45.5, 40.5,
38.0, 25.4, 22.8, 21.2, 21.0, 17.6, 16.7, 13.3; FAB-HRMS (-NBA) calcd. for CooH3sN;O5 567.2455
(MH™), found 567.2464 (MH™).

7-Deacetyloxy-7-(R)-(sulfinyl-5-(p-methoxyphenyl)tetrazole-1-yl) pyripyropene A (27e)

L&Y 27e 13.27a DEIRGE & FRRICHEY> 2 (10.0 mg, 18.3 pmol) %
AWTER L7, HEERERET7 Ty o VLA NVAET AT
2} 79 74— (70:1 CH.Cly/MeOH) ITHEIL ., BEIERYE 27
(10.4 mg, 2 steps, 77%) %#&7-,
27e ove  [a]™p =5.9 (¢ 1.0, CHCLy); IR (KBr) 3458, 3020, 2963, 2434, 1719, 1643,
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1217 em™; '"H-NMR (CDCl;, 300 MHz) 8 9.02 (d, 1H, H-2**, /= 1.8 Hz), 8.70 (dd, 1H, H-6", J= L5,
4.8 Hz), 8.05-8.01 (m, 1H, H-4"), 7.42-7.37 (m, 4H, H-5"’, Ar), 7.00 (dd, 1H, H-Ar, J= 2.1, 6.9 Hz),

6.06 (s, 1H, H-5"), 5.00 (d, 1H, H-13, J = 2.4 Hz), 4.85 (1, 1H, H-7, J= 3.0 Hz), 4.77 (dd, 1H, H-1,J
= 5.7, 11.1 Hz), 3.81 (s, 3H, OMe), 3.69 (br s, 21, H-11), 2.84 (br d, 11, OH-13, J = 1.8 Hz),

2.19-1.43 (m, 8H, H-2, 3, 5, 8, 9), 2.04 (s, 3H, Ac), 1.87 (s, 3H, Ac), 1.75 (s, 3H, Me), 1.47 (s, 3H,
Me), 0.89 (s, 3H, Me); >C-NMR (CDCls, 100 MHz) & 170.7, 170.6, 163.7, 161.8, 161.1, 157.6, 154.3,
151.2, 146.5, 133.6, 126.3, 125.8, 124.0, 115.1, 103.0, 99.1, 82.1, 73.5, 65.1, 60.0, 57.3, 55.8, 51.6,
442,404, 38.5,36.4,29.8, 26.0, 23.2, 22.8, 21.3, 20.8, 17.6, 13.1; FAB-HRMS (m-NBA) calcd. for
C37H4NsO058 732.2703 (MH '), found 732.2701 (MH ™).
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¥ 2FE Pyripyropene A DEEHHK

(55,65)-6-(2-Isocyanoethyl)-2,6-dimethyl-5-(prop-1-en-2-yl)cyclohex-2-enone (33)

o 0
LDA
BrCH,CHZON -
—_—
THF, -78°C NC
6% P
32 a3

PN FERES T, i-Pr,NH (3.46 mL, 24.7 mmol) ¢ THF (22 mL) #&#IZ #-BuLi (1.59 M in

THF, 15.7 mL, 24.9 mmol) Z A, —15°C T 30 4RI L 728, 32" (2.92 g, 17.8 mmol) D
THF 30 mL) #AHZ W > Y EF T L72,-78°C T 5 R RID Z &7 #. 3-bromopropionitrile
(4.36 mL, 53.3 mmol) %A, —78 °C THEIZ 16 RFElHEHE L 7z, NILCIEBARKERZMA TR
M% 1k, EtOAc T 3 ElHiH L7z, &b 6HE% NaSO, TR I ¥, BiML, Boh
TERERRESVATSNAT AR 757 4 — (10:1 hexanes/EtOAc) THEHZTH
Lick b, SmEBIRYIE 33247 g, 66%) 2R,
[o]*s —14.3 (¢ 1.0, CHCly); IR (KBr) 3021, 1663, 1443, 1380, 1217 cm™; 'H-NMR (400 MHz,
CDCL) & 6.66-6.63 (m, 1H, C=CHCH,), 4.90 (d, 1H, 1/2 C=CH,, J = 1.6 Hz), 4.79 (br s, 1H, 1/2
C=CH,), 2.65 (t, 1H, CH,=C(CH;)CH, J = 6.6 Hz), 2.49-2.45 (m, 2H, CH;C=CHCH,), 2.41-2.26 (m,
2H, NCCH,CH,), 2.07-1.99 (m, 1H, 1/2 NCCH,CH,), 1.92-1.84 (m, IH, 1/2 NCCH,CH,), 1.77-1.76
(m, 3H, C(0)C(CH3)C=CH), 1.71 (t, 3H, CH;C=CH,, J = 0.6 Hz), 1.06 (s, 3H, C(O)C(CH;)CH.,);
3C.NMR (100 MHz, CDCls), § 202.8, 145.1, 143.2, 134.2, 120.3, 115.7, 49.5, 47.4, 32.8, 29.1, 22.6,
18.9, 16.6, 12.8; ESI-HRMS (TFA-Na) calcd for Ci4HsNNaO 240.1364 (M+Na™), found 240.1361
(M+Na™).

(5R,65)-6-(2-Isocyanoethyl)-2,6-dimethyl-5-(2-methyloxiran-2-yl)cyclohex-2-enone (31)

Q O
- MCPBA o
) —
NG GHCly,
a 97% S
33 31

{dr=10:1)

HEFFHSAT.33(7.90 g, 36.4 mmol) D CH,Cl, (182 mL) EHEIC. . mCPBA (10.6 g, 40.0 mmol)
ML, BRT30MRIGIEE, BiZ, mCPBA (10.6 g, 40.0 mmol) ZHA, R T 30
SyTEIBURG & & 72, Nap$y0: BERIKIERL ., NaHCO, SIRLKIER % 2 <Rt % Ik, CH,CL T 3
P L7, &b -G8 % NaySO, CHRRE ¥, IRML. Bon i BELZ P77 I v
PUAFAATFTAIR T T 74— (1:] hexanes/EtQAc) TREEZTI itk b, #EtfHh
HRE 31(2.53 g,97%) (dr=10:1) 28/,

As diastereomixture

IR (KBr) 2979, 2928, 2247, 1718, 1665, 1447, 1381, 1200, 1079 ecm™; 'H-NMR (400 MHz, CDCl;) &
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6.68-6.60 (m, 1H, C=CHCH,), 2.77-2.56 (m, 41, C=CHCH,, C(O)CIL,), 2.40-2.29 (m, 1H, 1/2 CI,),
2.17-2.06 (m, 2H, 1/2 CH, x 2), 1.87-1.80 (m, 1H, 1/2 CHy), 1.79-1.77 (m, 31, CHsC=CH), 1.59 (dd,
1H, C=CHCH,CH, J = 3.1, 6.1 Hz), 1.16 (s, 3H, C(O)C(CH:)CH,), 1.10 (s, 3H, CHyO)CCHs);

13C.NMR (75 MHz, CDCl5) 8 201.7, 142.1, 134.1, 119.5, 58.0, 57.6, 50.2, 46.6, 33.9, 27.0, 19.3, 18.0,

16.3, 12.4; ESI-HRMS (TFA-Na) caled for C4H;)NNaQ, 256.1314 (M+Na"), found 256.1320
(M+Na").

(4aR,5R,8a8)-5-(Hydroxymethyl)-2,5,8a-trimethyl-4a,5,8,8a-tetrahydronaphthalene-1,6(4H,7 H)-

dione (30)
((b/ szrmz
THF, 1t
61% “’ A

/

{dr = 10 1) 30 10-epi 30
61% 20%

SEEFHEK T . Cp,TiCly (2.14 g, 8.57 mmol) @ THF (23 mL) ¥ IZ Zn (2.12 g, 12.9 mmol) %
A, EiRT1RFBEE S5, 31 (1.00g 429 mmol) @ THF (20 mL) AR EMA. =il
T A5 ARG I, BB EZ2 74 F 5BL. B L A%, EtOAc T3 HH# L%, &
GNABEEZRE7 Iy as VATV AFT LI RY M T 7 4 — (2:1-1:1 hexanes/EtOAc)
THEBZITS Z ik ), HEERE 30613 mg 61%). HAEMSE 10-¢pi 30 (200 mg, 20%) %
B,

Data for 30
[0’ —83.6 (¢ 1.0, CHCl); IR (KBr) 3019, 2970, 1700, 1669, 1459, 1367, 1217, 1054 cm™;
'H-NMR (400 MHz, CDCl3) & 6.73-6.70 (m, 1H, C=CHCHS,), 3.75 (d, 1H, 1/2 CH,OH, J = 11.7 Hz),

3.32(d, 1H, 1/2 CH,OH, J = 11.7 Hz), 2.73 (dt, 1H, 1/2 C(O)CH,CHy, J = 5.7, 15.1 Hz), 2.55 (dd, 1H,

C=CHCH,CH, J = 3.9, 11.3 Hz), 2.48-2.19 (m, 4H, C=CHCHy,, 1/2 C(O)CH,, 1/2 C(O)CH,CHy),
2.18 (s, 1H, OH), 1.84-1.76 (m, 1H, 1/2 C(O)CH,CH,), 1.78-1.77 (m, 3H, CH;C=CH), 1.31 (s, 3H,
C(O)C(CH3)CH,CH,), 1.13 (s, 3H, CH;CCH,OH); "C-NMR (100 MHz, CDCly) & 216.3, 203.6,
143.1, 133.4, 65.3, 52.6, 43.9, 42.9, 34.9, 32.8, 24.1, 17.6, 17.1, 16.2; FAB-HRMS (m-NBA) calcd for
C14H» 03 237.1491 (MH™), found 237.1488 (MH™).

Data for 10-epi 30

[a]*"5 —83.0 (¢ 1.0, CHCI,); IR (KBr) 3475, 2925, 1707, 1668, 1454, 1374, 1045 cm '; '"H-NMR (400
MHz, CDCL) 6 6.73-6.71 (m, 1H, C=CHCHz), 3.92 (d, 1H, 1/2 CH,OH, J = 11.2 Hz), 3.70 (d, 1H,
1/2 CH,OH, J = 11.2 Hz), 2.61 (ddd, 1H, 1/2 C(O)CH,, J = 6.5, 13.1, 16.0 Hz), 2.55-2.46 (m, 2H,
1/2 C(O)CH,, 1/2 C=CHCHy), 2.38-2.30 (m, 1H, 1/2 C=CHCHy,), 2.25 (ddd, 1H, 1/2 C(O)CH,CH,, J
= 3.3, 6.5, 14.3 Hz), 2.19 (dd, 1H, C=CHCH,CH, J = 4.1, 11.9 Hz), 2.15 (s, 1H, OH), 1.91 (dt, 1H,
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1/2 C(O)CH,CH,, J = 5.8, 14.1 Hz), 1.77-1.76 (m, 3H, CH;C=CH), 1.19 (s, 3H, CH,), 1.17 (s, 3H,
CH;); “"C-NMR (100 MHz, CDCl3) & 215.2, 203.7, 143.6, 133.4, 65.9, 52.8, 50.1, 44.3, 35.1, 31.6,
249, 212, 17.4, 16.4; FAB-HRMS (m-NBA) [M+H]" calcd for C14Hz 05 237.1491 (MH"), found
237.1490 (MH").

(4aR,5R,8a.5)-5-(((Diisopropylsilyl)oxy)methyl)-2,5,8a-trimethyl-4a,5,8,8a-

tetrahydronaphthalene-1,6(4H,7H)-dione (34)
o

o 3& .
Ho”
30 34
EHFHESKT. 30(1.15 g, 4.87 mmol) @ DMF (49 mL) W2, Et:N (3.39 mL, 24.4 mmol).
DMAP (2.97 g, 24.4 mmol). chlorodiisopropylsilane {(1.25 mL, 7.31 mmol) %flZ. 50 °C T30 4
UG S 72, NaHCO, BRIKIE W Z N A TRIGZ Ik, EtOAc T 3 [EHtHL %, Ab¥Ei
ARERE % NaSO, THZBR S ¥, I8l L. Bon B2 7y v as YA Ah 540
<2 b 757 4 — (30:1 hexanes/EtOAc) TR A fTH Z Lick b, MEMRYE 34 (1.59 g

93%) &7z,

[a’s —17.2 (¢ 1.0, CHCls); IR (KBr) 2926, 2865, 2095, 1710, 1672, 1464, 1097 cm™; 'H-NMR (400
Mz, CDCls) & 6.76-6.73 (m, 1H, C=CHCHS,), 4.08 (s, 1H, SiH), 3.97 (d, 1H, 1/2 CH,OSiH, J = 9.8
Hz), 3.34 (d, 1H, 1/2 CH,OSiH, J = 9.8 Hz), 2.80 (dd, 1H, C=CHCH,CH, J = 4.5, 11.4 Hz), 2.55 (ddd,
1H, 1/2 C(O)CH,, J = 6.5, 13.3, 17.0 Hz), 2.46-2.35 (m, 2H, 1/2 C(O)CH;,, 1/2 C=CHCHy,), 2.28-2.25
(m, 1H, 1/2 C=CHCHy,), 2.21 (ddd, 1H, 1/2 C(O)CH,CH,, J = 3.5, 6.3, 14.1 Hz), 1.86 (dt, 1H, 1/2
C(O)CH,CH,, J = 5.7, 13.7 Hz), 1.81-1.79 (m, 3H, CH,C=CH), 1.21 (s, 3H, C(O)C(CH3)CH,), 1.01
(s, 3H, CH;CCH,0SiH), 0.97-0.95 (m, 14H, OSiH;-Pr)); “C-NMR (100 MHz, CDCl;) &
213.2,204.0, 143.6, 133.4, 68.5, 52.4, 43.9, 41.4, 35.2, 30.7,29.8, 24 4, 18.6, 17.6, 17.5,17.4, 174, 1
7.0, 16.4, 12.4; ESI-HRMS (TFA-Na) calcd for CyHaNaOsSi 373.2175 (M+Na"), found 373.2168

(M+Na™).

(4a5,6a5,10a8,10bR)-3,3-Diisopropyl-6a,8,10b-trimethyl-4a,5,6,6a,10,10a-hexahydro-1H-

naphtho[2,1-d][1,3,2]dioxasilin-7(10bH)-one {35)
o) 0

—_— e
)\O ] CHoClp, 0°C /L A
72% H
34

i|-\10/i H \(SI O/
EFXRFHFT. 34 (386 mg, 1.10 mmol) ® CH,Cl, (22 mL) ¥AWEIZ, SnCly (1.0 M in CH,Cly, 22
ul, 22.0 pmol) ZMMAZ. 0°C T 1 R Z ¥z, NaHCO; BIfIKEHREZ M TRIGE LD,
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CH,CLT 3 At L7, BhbE7-HHEE% NapSO, Tz I ¥, BiL. Bohk-BEEF

W7 Sy sav D AXNHBILIa" T T 74— (40:1 hexanes/EtOAc) THREEZITI Z &

kb, EEMRYE 35 (277 mg, 72%) 2B,

[aFn —29.9 (¢ 1.0, CHCL); IR (KBr) 2945, 2866, 1673, 1465, 1095 cm™'; 'H-NMR (400 MHz,
CDCls) 8 6.61-6.59 (m, 1H, C=CHCH,), 3.82 (d, IH, 1/2 CH,0Si, J = 10.4 Hz), 3.69 (dd, 1H, CHOS;i,
J =47, 10,6 Hz), 3.65 (d, 1H, 1/2 CH,08i, J = 10.6 Hz), 2.40-2.32 (m, 11, 1/2 C=CHCH,),
2.06-1.99 (m, 1H, 1/2 C=CHCHy), 1.96-1.91 (dt, 1H, 1/2 CH,CH,CHOSi, J = 3.1, 13.9 Hz), 1.75-1.66
(m, 2H, CH,CH,CHOSi), 1.74-1.71 (m, 3H, CH;C=CH), 1.58 (dd, 1H, C=CHCH,CH, J = 4.3, 11.5
Hz), 1.51 (dt, 1H, 1/2 CH,CH,CHOSI, J = 5.3, 13.7 Hz), 1.20 (s, 3H, C(O)C(CH5)CH,), 1.07-1.04 (m,
17H, CH;CCH,0Si, OSii-Pry); BC.NMR (100 MHz, CDCls) 5
204.9, 142.6, 133.4, 79.6, 75.8, 45.5, 44.5, 41.5, 31.7, 26.6, 23.8, 18.1, 17.8, 17.6, 17.1, 17.1, 16.4,
12.7, 12.3, 12.2; ESI-HRMS (TFA-Na) calcd for CyoHsqNaOsSi 373.2175 (M+Na'), found 373.2171
(M+Nah).

(4aS$,5R,65,8a5)-6-Hydroxy-5-(hydroxymethyl)-2,5,8a-trimethyl-4a,5,6,7,8,8a-
hexahydronaphthalen-1{(4H)-one (39) ‘

O o]

m Me ;NBH(OAC)q ,EDEj/
————
i MeCN, AcOH  HO™ %
R ~40°C, 93% A H
HO HO
30 39

Me,NBH(OAc); (5.57 g, 21.2 mmol) @ CH;CN (2.1 mL) ¥AWEIC AcOH (16.8 mL) ZANZ., -
40 °C TR L 7= b DIz 30 (1.00 g, 4.23 mmol) @ CH;CN (2.1 mL) iEHWEZ M Z ., 30 ZRIRIG
X8/, 05N i)otassium sodium tartarate tetrahydrate ZKIEWE 2 N 2 TRIGZ LD, ElICAR L
30 4rREHE IR, NaHCO; SAUKER ChRIL, CHCL T 3 Bl L7, beFREZ
Na,SQ; THERE I, BiEL. BonkBRERZT,Y 7y v a2y VA X VAT L2075
7 4 — (1:1 hexanes/EtOAc) THEIZITH Z Lizk b, ABEMRE 39 (935 mg, 93%) 2.
[0]7 —20.3 (¢ 1.0, MeOH); IR (KBr) 3620, 3457, 3020, 2977, 1666, 1217, 1043 cm™; "H-NMR (400
MHz, CDCls) & 6.82-6.79 (m, 1H, C=CH), 3.62-3.58 (m, 1H, CHOH), 3.53 (d, 1H, 1/2 CH;0H, J =
11.2 Hz), 3.27 (d, 1H, 1/2 CH,OH, J = 11.2 Hz), 2.43-2.27 (m, 2H, C=CHCH,), 2.01 (dd, 1H,
C=CHCH.CH, J = 4.8, 10.9 Hz), 1.86 (dt, 1H, 1/2 CH,CH,CHOH, J = 3.4, 13.9 Hz), 1.76-1.68 (m,
2H, CH,CHOH), 1.72-1.70 (m, 3H, CH;C=CH), 1.47-1.39 (m, 1H, 1/2 CH,CH,CHOH), 1.07 (s, 3H,
C(O)C(CH3)CHy), 0.85 (s, 3H, CHiCCHOH); “C-NMR (100 MHz, CDCl) &
207.7, 146.3, 133.7, 72.5, 65.5, 45.5, 44.0, 42.6, 32.7, 27.2, 24.9, 18.2, 16.4, 12.9; ESI-HRMS
(TFA-Na) calcd for C14HyNaQ;261.1467 (M+Na™), found 261.1472 (M+Na™).
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(1a5,2a8,55,6R,6a8,7a8)-5-Hydroxy-6-(hydroxymethyl)-1a,2a,6-trimethyloctahydronaphtho
[2,3-bloxiren-2(1aH)-one (38)

0 o]

1) NBA, AgOAc
AcOH, t 0
o — o
HO™ =75 2)KC05 MeOH  HO™ ™73
i it, 2 steps 87% i
HO HO
39 38

ERFHSAT. 39 (76.1 mg, 0210 mmol) @ AcOH (3.2 mL) JEHIZ NBA (111 mg, 0.639
mmol) & AgOAc (107 mg, 0.639 mmol) ZMAERT 6.5 MEAERL -, KIGHEZE 74 +
T8, NaHCO; BIAIKIAK % /1 2 T EtOAc CTHiH L, B8 % Na,S0, THABEIRM L /=,

Bon-HWE O MeOH (3.2 mL) #IKIZ K,CO; (133 mg, 0.959 mmol) ZIMATEIRT 7
PRI L 7. RIG % EtOAc THAML 728, FHEE H,0 T L. NaySO, THEBEIR
WL, Bon-HYEZFRE79 vy a2 b VA0 97 40— (12
hexanes/EtOAc) TH#ZTH Z Lic &k D HEREE 38 (70.6 mg, 2 steps 87%) /R 7,

[c]%5 —12.6 (¢ 1.0, CHCls); IR (KBr) 3408, 3018, 2978, 2941, 1701, 1471, 1447, 1383, 1217, 1063
em™'; "TH-NMR (400 MHz, CDCl3)  3.66 (d, 1H, 1/2 CH,OH, J = 10.6 Hz), 3.57 (dd, 1H, CH,CHOH,
J=4.5,11.2 Hz), 3.46 (d, 1H, C(O)CH, J = 5.5 Hz), 3.36 (d, 1H, J = 10.6 Hz, 1/2 CH,OH), 2.18 (dd,
1H, J = 12.9, 15.1 Hz, 1/2 C(O)CHCHS,), 2.00 (dt, 1H, 1/2 C(O)CHCH,, J = 5.7, 15.1 Hz), 1.80-1.62
(m, 4H, C(O)CHCHCH, CH,CHOH, 1/2 CH,CH,CHOH), 1.50 (dt, 1H, 1/2 CH,CH,CHOH, J = 3.9,
13.3 Hz), 1.35 (s, 3H, C(O)C(CH;)OCH), 1.24 (s, 3H, C(O)C(CH,)CH,), 0.91 (s, 3H, CH;CCH,OH);
BC-NMR (100 MHz, CDCls3) )
210.7, 73.9, 67.9, 64.2, 57.7, 45.3, 44.0, 43.2, 32.7, 26.2, 21.2, 18.6, 16.3, 11.5; ESI-HRMS (TFA-Na)
caled for Ci4HNaQ, 277.1416 (M+Na™), found 277.1429 (M+Na ™).

(1a8,2a8,558,6R.6a8,7a8)-5-((tert-Butyldimethylsilyl)oxy)-6-(((fert-butyldimethylsilyl)oxy)methyl)
-1a2,2a,6-trimethylectahydronaphtho[2,3-b]oxiren-2(1aH)-one (40)

0 0
F TBSOT!
o 25-utidine 0

—_—
HO* ™72 CHyCly, 0°C  TBSOY ™72
P H 89% i
HO TBSO
38 40

EFRFHZT. 38 (20.0 mg, 78.7 umol) @ CH,Cl, (800 uL) A# % 0°C IZHEIL | 2,6-lutidine
(55 ulL, 0.474 mmol), TBSOTf (54 puL, 0.237 mmol) ZMZ. 0°C T30 FEKEZI ¥, HO
EMZTHEEEZIED, CH,CLT 3 EiE L7, &b EHBEZ NaSO, THRI Y., BiF
L, BohBEZFE7 I vy>asUAarvhsrru~e by o7 4— (1501
hexanes/EtOAc) CREZITHI T Lick b, HEREE 40 (34.0 mg, 90%) &7z,

[0’ +11.6 (¢ 1.0, CHCly); IR (KBr) 3021, 2952, 2884, 2859, 1702, 1467, 1386, 1254, 1217, 1103
ecm™; 'TH-NMR (400 MHz, CDCls) & 3.55 (dd, 1H, CH,CH,CHOTBS, J = 6.9, 9.3 Hz), 3.43 (d, 1H,
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1/2 CHOTBS, J = 10.0 Hz), 3.41 (4, 1H, C(O)CH, J = 5.1 Hz), 3.08 (d, 1H, 1/2 CH,OTBS, J = 10.0
Hz), 2.09 (dd, 1H, 1/2 C(O)CHCH,, J = 16.2, 14.3 Hz), 1.95-1.89 (m, 2H, C(O)CHCH,CH, 1/2
C(O)CHCHyp), 1.72 (dt, 1H, 1/2 CH,CH,CHOTBS, J = 3.5, 104 Hz), 1.63-1.57 (m, 2H,
CH,CH,CHOTBS), 1.44-1.36 (m, 1H, 1/2 CH,CH,CHOTBS), 1.33 (s, 3H, CH;C(O)CH), 1.18 (s, 3H,
C(O)C(CH3)CH,), 0.86 (s, 18H, (CH;):CSi x 2), 0.70 (s, 3H, CH;CCH;OTBS), 0.04 (s, 3H, 1/2
(CHs)Si), 0.03 (s, 3H, 1/2 (CHa),S1), 0.03 (s, 3H, 1/2 (CH3),S0), 0.01 (s, 3H, 1/2 (CH;).Si); PC-NMR
(100 MHz, CDCL3) 8 211.0, 71.3, 64.3, 64.0, 57.2, 45.2, 44.4, 42.7, 32.5, 26.6, 25.7, 21.2, 18.3, 18.1,
18.1, 16.3, 12.2, 2.9, -3.6, —5.0, —5.7, ESI-HRMS (TFA-Na) calcd for CysHsoNaO,Si, 505.3145
(M-+Na™), found 505.3120 (M+Na").

(35,4aR,5R,65,8a5)-3,6-Bis((fert-butyldim ethylsilyl)oxy)-5-(((fert-butyldimethylsilyl)oxy)methyl)
-2,5.8a-trimethyl-3.4,44,5,6,7,8,8a- octahydronaphthalene—l carbaldehyde (29)

o]
B TMSCH,OMe TBSCI
: o SBuL, FBUOK s -Bull, +BuOK |m|dazole
TBSO A THF, 60°Ctort  TBSO OH CHEC|2 50°C TBSO

FI 2 steps 71%
TBSO™ TBSO TBSO
40 42 29

P rERET. TMSCH,OMe (196 ul, 1.24 mmol) @ THF (2.1 mL) &K %23 °C IZ#
HIL 72 H DIZ s-BuLi (1 M in cyclohexane, n-hexane, 1.24 mL, 1.24 mmol) %M Z 30 2R L
Fefd. —78 °CIZHHI L 40 (200 mg, 0.415 mmol) 9 THF (2.0 mL) ¥ M2 T L. —60 °C T 30
DRSS E e, % D, +BuOK (184 mg, 1.63 mmol) &M Eif E TR A ICFR S8 1 K
B L 72, NHCREMAKBER Z A T 10 MBS A8 CHCL T3 EME L. &bt
7 EBEE % Na,SO, THZIR IE., BfEL 7=,

EEFAKRT. Bon/-BHED DMF (4.2 mL) JA# I imidazole (113 mg, 1.65 mmol), filii
¢ DMAP. TBSCI (187 mg, 1.24 mmol) Zi1 A, 50 °C T30 HMAREI ¥, ZDHE, 5
W= TBSCI (187 mg, 1.24 mmol) ZH A, 50 °C T30 DG I ¥, H,0 ZMATRIG% Ik
& EtOAc C 3 Ml L7, &b GHE% NaSO, THEIY, BEL. BoniEER
hE7 v UAFNATIAIOR T 5 74— (150:1 hexanes/BtOAc) THHZIT S
Zkizk b, ABES 29 (179 mg, 2 steps 71%) % Bz,

[oP’p —22.6 (¢ 1.0, CHCLs); IR (KBr); 2953, 2859, 1681, 1468, 1387, 1254, 1101 cm™; "H-NMR (400
MHz, CDCly) & 10.10 (s, 1H, CHO), 4.16 (dd, 1H, CHCH,CHOTBS, J = 7.6, 9.2 Hz), 3.71 (dd, 1H,
CH,CH,CHOTBS, J = 6.0, 10.7 Hz), 3.42 (d, 1H, 1/2 CH,0OTBS, J = 9.8 Hz), 3.17 (d, 111, 122
CH,OTBS, J = 9.8 Hz), 2.44 (dt, 1H, 1/2 CH)CH,CHOTBS, J = 3.5, 13.3 Hz), 2.01 (s, 3H,
CH;C=CCHO), 1.85 (dd, 1H, 1/2 CHCH,CHOTBS, J = 7.3, 11.6 Hz), 1.68-1.44 (m, 4H, 1/2
CHCH,CHOTBS, CHCH,CHOTBS, CH,CH,CHOTBS), 1.26 (s, 3H, CH;CCH,CH,), 1.07-0.97 (m,
1H, 1/2 CH,CH,CHOTBS), 0.91 (s, 9H, (CH3):CSi), 0.89 (s, 9H, (CH3);CSi), 0.87 (s, 9H, (CH3);CSi),
0.64 (s, 3H, CH;CCH,OTBS), 0.12 (s, 3H, 1/2 (CH3),Si), 0.11 (s, 3H, 1/2 (CH3),Si), 0.06 (s, 3H, 1/2
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(CHa):Si), 0.05 (s, 3H, 1/2 (CH;),S8i), 0.04 (s, 3H, 1/2 (CH;)Si), 0.02 (s, 3H, 1/2 (CH;)Si); PC-NMR
(100 MHz, CDCls) & 194.0, 153.6, 144.2, 74.2, 71.4, 64.2, 43.3, 39.8, 37.7, 34.1, 28.7, 27.8, 26.2,
26.1, 26.0, 20.5, 18.3, 18.2, 18.2, 15.2, 13.1, -3.1, -3.5, —4.7, —4.7, =5.0, —5.3; ESI-HRMS (TFA-Na)
[M+Na]" caled for C33HgsNaQ,Si; 633.4167 (M+Na™), found 633.4150 (M+Na™).

(35,4aR,5R,65,8a.5)-3,6-Bis({fert-butyldimethylsilyl)oxy)-5-(((tert-butyldimethylsilyl)oxy)methyl)
-2,5,8a-trimethyl—3,4,4a,5,6,7,8,8a-0ctahydronaphthalene—l-carboxylic acid (43)

O~ _H O, CH
NaCIO,, NaHsPO, 2H,0
2-methyl-2-bulene
+BUOH, H50, rt TBSO F OTBS

TBSO7 N N0TBS Bl T
TBSO” 8507
29 43

EEFHLAT. 29 (27.0 mg, 443 pmol) @ +BuOH (221 pl) EIIZ H,0 (221 ul).

2-methyl-2-butene (19 uL, 0.177 mmol) ZHMZ, 0°C iC L %%, NaH,PO,2H;0 (21.0 mg, 0.133
mmol), NaClO, (12.0 mg, 0.133 mmol) Z/MZ . ZEiR T 15 BREKIG S W7, NayS,0; ffIKEA
WEMATHEIGE kD, CHCL T3 BiiH L7z, @bEREREYL Na,SO, THEREE, B
WL, Bon-BEE2FE 7SIy a2y YAXABShoae 757 40— (101
hexanes/EtOAc) THRMZTHI Z LItk D, AEESE 43 (17.0 mg, 61%) 2137z,
[o]*n +12.6 (c 1.0, CHCI5); IR (KBr) 3018, 2949, 1696, 1254, 1217, 1097 cm™; '"H-NMR (400 MHz,
CDCl) & 4.01 (t, 11, CHCH,CHOTBS, J = 8.2 Hz), 3.73 (dd, 1H, CH,CH,CHOTRBS, J = 7.1, 9.2
Hz), 3.41 (d, 1H, 1/2 CH,OTBS, J = 10.0 Hz), 3.18 (d, 1H, 1/2 CH,OTBS, J = 9.8 Hz), 1.86 (dd, 1H,
1/2 CHCH,CHOTBS, J = 7.5, 11.6 Hz), 1.72 (s, 3H, CH;C=CCOOH), 1.69-1.49 (m, 5H,
CH,CH,CHOTBS, 1/2 CH,CH,CHOTBS, 1/2 CHCH,CHOTBS, CHCH,CHOTBS), 1.38-1.32 (m,
1H, 1/2 CH,CH,CHOTBS), 1.29 (s, 3H, CH;CCH,CH,), 0.90 (s, 9H, (CH3);CSi), 0.89 (s, H,
(CH3):CS1), 0.87 (s, 9H, (CH3);CSi), 0.64 (s, 3H, CH;CCH,OTBS), 0.09 (s, 3H, 1/2 (CH3),Si), 0.08 (s,
3H, 1/2 (CH3),8i), 0.06 (s, 3H, 1/2 (CHa),Si), 0.04 (s, 3H, 1/2 (CH3),S81), 0.04 (s, 3H, 1/2 (CHa),Si),
0.02 (s, 3H, 1/2 (CHz),Si); >*C-NMR (100 MHz, CDCl3)  174.8, 139.2, 135.9, 72.3, 71.4, 64.3, 43.3,
40.4, 37.0, 34.7,29.3, 27.6, 26.1, 26.1, 26.1, 21.0, 18.4, 18.3, 18.3, 17.4, 13.0, -3.2, 3.6, 4.6, —4.7, —
5.0, -5.3; ESI-HRMS (TFA-Na) [M-i-Na]+ calcd for Ci3HgsNaOsSis 649.4116 (M+Na+), found
649.4099 (M+Na™).
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(Z)-Ethyl 3-((35,4aR,5R,68,828)-3,6-bis((fert-butyldimethylsilyl)oxy)-5-
{{(tert-butyldimethylsilyl)oxy)methyl)-2,5,8a-trimethyl-3,4,4a,5,6,7,8,8a-octahydronaphthalen-1-
yh)-3-hydroxyacrylate (44)

Ox,-OFt Oy -OFt
o] H
HO
EtOAc 0
LHMDS DMP
—es - .
TBSO” % ors 'HR -78°C ! CHoCly, rt
/_:, TBSC g OTBS 2 steps, 67% TBSO ; I:] OTES
TBSO S ~
29 TB3O 47 TBSO a4

PN T EEST. LHMDS (1.0 M in THF, 642 uL, 0.642 mmol) @ THF (2.0 mL) ¥&#H,
29 (245 mg, 0.401 mmol) @ THF (2.0 mL) VA% F L.-78 °C T 30 w##H L 72, Z DR,
EtOAc (52 pL, 0.602 mmol) Z A . —78 °C T 30 4R &4 -, NH,Cl BERIKISRZ A T
RIiG#IE®, CHCL T3 EiitE L., &beEHEL NapySO, TR Y, Bl 7, EF
FHAT. BoNBEED CHClL (4.0 mL) I DMP (255 mg, 0.602 mmol) ZMA. =ik
T 30 DERE T ¥ 7, NapS,0; BIFIZKER, NaHCO; BEAIAAR % /il 2. C )i % £ CH.ClL
T3IEMMH L7z, GhE o GEEE NoSO, TR 8, BiEL., foniBREEZRE7 5y
Yay YA VAI LAY ST 7 4 — (150:1 hexanes/EtOAc) THRIELZITH Z LItk D,
HEaE 4 44 (186 mg, 2 steps 67%) (77 F & : =/ — Kk =2:3) 2787,

PFicamd iy — DN 'H-NMR & BPC-NMR X, =/ —LBOLEY 4 DHDTH

D, IEXE. IR, HRMS ZXREWEAVT w3,
[a**p +13.1 (¢ 1.0, CHCly); IR (KBr); 2954, 2932, 2890, 2858, 1612, 1468, 1252, 1218, 1100, 1056
em™; "H-NMR (300 MHz, CDCl3) & 12.21 (s, 1H, OH), 4.91 (s, 1H, C=CHC(Q)OEt), 4.20 (q, J= 7.1
Hz, 2H, OCH,CHj3), 4.12-4.06 (m, 1H, CHCH,CHOTBS), 3.75-3.72 (m, 1H, CH,CH,CHOTBS),
3.39 (d, 1H, 1/2 CH,OTBS, J = 9.8 Hz), 3.18 (d, 1H, 1/2 CH,OTBS, J = 9.7 Hz), 1.87-1.81 (m, 1H,
1/2 CHCH,CHOTBS), 1.76-1.44 (m, 5H, 1/2 CHCH,CHOTBS, 1/2 CH,CH,CHOTBS,
CHCH,CHOTBS, CH,CH,CHOTBS), 1.64 (s, 3H, CHsC=C), 1.30 (t, 3H, OCH,CH;, J = 7.2 Hz),
1.19 (s, 3H, CH;CCH,CHy), 0.90 (s, 9H, (CH3):CSi), 0.89 (s, 9H, (CH3):CSi), 0.86 (s, 9H, (CH;);CSi),
0.63 (s, 3, CH;CCH,OTBS), 0.09 (s, 3H, 1/2 (CH;);8i), 0.07 (s, 3H, 1/2 (CHz),Si), 0.05 (s, 3H, 1/2
(CH:),Si), 0.04 (s, 3H, 1/2 (CH;)Si), 0.02 (s, 3H, 1/2 (CH;)Si), 0.02 (s, 3H, 1/2 (CHz)Si) ;
BC-NMR (75 MHz, CDCls) 8 175.1, 172.8, 140.8, 132.3, 93.1, 72.6, 71.5, 64.3, 60.2, 43.4, 37.9, 37.5,
35.2,29.4,27.7,26.1,26.1,26.0, 21.2, 18.3, 18.3,18.2, 17.3, 14.4, 13.0, -3.3, -3.7, 4.6, 4.7, 5.0, —
5.4; ESI-HRMS (TFA-Na) calcd for C3;H7,NaOgSis 719.4534 (M+Na "), found 719.4509 (M+Na™).
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5-((35,4aR,5R,65,8a8)-3,6-Bis((zer-butyldimethylsilyl)oxy)-5-(((fert-batyldimethylsilyl)oxy)
methyl)-2,5,8a-trimethyl-3,4,4a,5,6,7,8,8a-octahydronaphthalene-1-carbonyl)-2,2,6-trimethyl-4
H-1,3-dioxin-4-one (48)

Ir ) o o o
S e
s0 HO \ \
r-PngCI
B3O OTBS THF CH Ll 1t
~30°Ctort & OTBS 2 steps /2% TBSO i GTES

TBSO

TBSO 850"
29 51 48

7 I v FERT.50 (198 mg, 0.739 mmol) @ THF (1.5 mL) ¥AWIT i-PrMgCl (2.0 M in THF,
369 pL, 0.739 mmol) % 0 Z .30 °C T 3057 FIHHE L 724,29 (150 mg, 0.246 mmol) @ THF (1.0
mL) ERZFH T L. 8BRT 15 olKE I €7, SR KE ML TG I1ED EtOAc T 3
FHHE L. b8 A8 % NSO, TR IS¢, BEL 7.

EXZFHRT.B 6B O CHClL (2.5 mL) ¥AMIC DMP (156 mg, 0.369 mmol) %% .
HIRT 15 TG E ¥z, Nap$0; BEAIKERK. NaHCO; SafIARER % M2 TG Z 1L
CH,Cl, ¢ 3 B L7z, &be/-GHE% NaSO, CHEX ., BHL. Boh-BHE
W77y sabUhXAAhsLZzue 57 4 — (150:1 hexanes/EtOAc) TR ZTTH Z
itk b, HEBEE 48 (133 mg, 2 steps 72%) 157,

[ +24.9 (¢ 1.0, CHCLy); IR (KBr) 2948, 2861, 1741, 1653, 1259, 1208, 1100 cm™; "H-NMR (300
MHz, CDCls) 8 4.12 (1, 1H, J = 8.4 Hz, CHCH,CHOTBS), 3.74 (dd, 1H, CH,CH,CHOTBS, J = 5.0,
10.9 Hz), 3.39 (d, 1H, 1/2 CH,OTBS, J = 9.8 Hz), 3.22 (d, IH, 1/2 CH,OTBS, J = 9.8 Hz), 2.39 (s,
3H, (CH;),COCCH>), 2.05 (dd, 1H, CHCH,CHOTBS, J = 1.6, 13.1 Hz), 1.92-1.86 (m, IH, 172
CHCH,CHOTBS), 1.70 (s, 6H, (CHi)C), 1.68-1.52 (m, 4H, CH,CH,CHOTBS, 1/2
CH,CH,CHOTBS, 1/2 CHCH,CHOTBS), 1.50 (s, 3H, C=C(CH;)CHOTBS), 1.31 (s, 3H

C(CH;)CH,CH,CHOTBS), 1.31-1.26 (m, 1H, 1/2 CH,CH,CHOTBS), 0.93 (s, 9H, (CH;):CSi), 0.87
(s, 9H, (CH;);CS1i), 0.86 (s, 9H, (CH3);CSi), 0.65 (s, 3H, CH;CCH,OTBS), 0.09 (s, 3H, 1/2 (CH3),Si),
0.07 (s, 3H, 1/2 (CHa),8Si), 0.05 (s, 3H, 1/2 (CH;),581), 0.05 {s, 3H, 1/2 (CH;).8i), 0.02 (s, 3H, 1/2
(CH»)Si), 0.02 (s, 3H, 1/2 (CHy),S1); "C-NMR (75 MHz, CDCl3) § 197.3, 178.0, 157.6, 145.7, 131.4,
110.6, 105.7, 72.5, 71.4, 64.5, 43.3, 39.5, 38.6, 32.6, 29.5, 27.4, 26.0, 25.9, 25.9, 25.5, 25.3,22.3, 21.4,
18.2, 18.1, 18.1, 16.6, 12.7, 3.4, -3.7, 4.8, —4.8, —5.2, —5.3; ESI-HRMS (TFA-Na) [M-+Na]" calcd
for C4oH74NaO,Si; 773.4640 (M+Na"), found 773.4630 (M+Na").
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{(Z)y-Methyl 2-{((35,4aR,5R,65,8a.5)-3,6-bis((fer-butyldimethylsilyl)oxy)-5-
(((rert-butyldimethylsilyl)oxy)methyl)-2,5,8a-trimethyl-3,4,4a,5,6,7,8,8a-octahydronaphthalen-1-
yl)(hydroxy)methylene)-3-oxobutanoate (49)

OO\|L

O, O

_—_—

B MeOQH:itoluene = 1:4
TBSO T A OTBS 80 C. 4% TBSO

y :
TBSO TBSO”
48 49

EFXRFHEX T .48 (230 mg, 0.307 mmol) 1T toluene (2.5 mL) & MeOH (614 uL) %1% .80 °C
TSRARGE®k, e, ISKRERE TEE L, REgtonc gtz 7vva
SUBFNAI LU TS5 74— (150:1 hexanes/EtOAc) TR ZITI ZLick b, A
BEHYE 49 (208 mg, 94%) % B, |
fa]®p +31.3 (¢ 1.0, CHCly); IR (KBr) 2954, 2932, 1715, 1468, 1441, 1263, 1103, 1056 cm™;
'H-NMR (400 MHz, CDClL) & 4.04 (t, 1H, CHCH,CHOTBS, J = 8.3 Hz), 3.77-3.69 (m, 1H,
CH,CH,CHOTBS), 3.68 (s, 3H, OCHy), 3.43(d, 111, 1/2 CH,OTBS, J = 9.8 Hz), 3.20 (d, 1H, 1/2
CH,OTRS, J = 9.8 Hz), 2.34 (s, 3H, C(O)CHy), 1.89-1.84 (m, 1H, 1/2 CHCH,CHOTBS), 1.69-1.55
(m, 5H, 1/2 CHCH,CHOTBS, 1/2 CH,CH,CHOTBS, CH,CH,CHOTBS, CHCH,CHOTBS), 1.53 (s,
3H, C=CCH;), 1.42-1.39 (m, 1H, 1/2 CH,CH,CHOTBS), 1.32 (5, 3H, CH;CCH,CH,), 0.92 (s, 9H,
(CH;);CSi), 0.89 (s, 9H, (CH;):CSi), 0.86 (s, 9H, (CH;):CSi), 0.65 (s, 3H, CH;CCH,OTBS), 0.09 (s,
3H, 1/2 (CHa),S1), 0.07 (s, 3H, 1/2 (CH,):Si), 0.06 (s, 3H, 1/2 (CH;),Si), 0.05 (s, 3H, 1/2 (CH),Si),
0.03 (s, 3H, 1/2 (CH3),Si), 0.03 (s, 3H, 1/2 (CHs),Si); "C-NMR (100 MHz, CDCls) & 196.6, 194.3,
167.5, 141.3, 133.8, 111.2, 72.4, 71.6, 64.4, 51.9, 43.5, 39.4, 38.8, 33.0, 29.5, 27.5, 26.2, 26.1, 26.0,
26.0, 22.6, 18.4, 18.3, 18.2, 17.4, 13.0, -3.1, =3.6, —4.7, —4.8, —5.2, —5.3; ESI-HRMS (TFA-Nag)
[M+Na]" caled for Cagll;»NaQ;Si; 747.4484 (M+Na™), found 747.4450 (M+Na™).

(4a8,55,6aR,7R,85,10a8,10bR)-Methyl 5,8-bis((ferf-butyldimethylsilyl)oxy)-7-
(((tert-butyldimethylsilyl)oxy)methyl)-3,4a,7,10a-tetramethyl-1-0x0-44,5,6,6a,7,8,9,10,10a,10b-
decahydro-1H-benzo[flchromene-2-carboxylate (28)

(68%)

HHEFFET. 49 (25.0 mg, 34.5 umol) D toluene (345 ul) AT+ DBU (5 uL, 34.5 pmol) %
A, 100°C T 8 G ¢, H0 ZMATRIEZEIED CH,CL T3 RfiHL =, Ab¥
7o % NapSO, CHAR S, B L. BonBEZTHE7 Iy 2> VAT NHTLHY
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e 77 74— (100:1 hexanes/EtOch THR#EZTI LIk, BEaEE 28 (17.0 mg,
68%) L EIEM 53 (3.0 mg, 17%) %7,

Data for 28

[0]®p +12.1 (¢ 1.0, CHCLs); IR (KBr) 2953, 2932, 1685, 1389, 1355, 1254, 1215, 1117, 1060 cm™;
'H-NMR (400 MHz, CDCl;) & 3.84 (dd, 1H, CHCH,CHOTRBS, J = 5.0, 10.7 Hz), 3.78 (s, 3H, OCHa),
3.69 (dd, 111, CH,CH,CHOTBS, J = 5.2, 11.5 Hz), 3.41(d, 11, 1/2 CHLOTBS, J = 9.8 1Iz), 3.12 (d,
1H, 1/2 CH,OTBS, J = 9.6 Hz), 2.60 (dt, 111, 1/2 CH,CIH,CHOTBS, J = 3.5, 13.5 Hz), 2.28 (s, 1H,
C(O)CHC), 2.16 (s, 3H, CH;C=C), 1.72-1.54 (m, 3H, 1/2 CHCH,CHOTBS, CH,CH,CHOTBS),
1.47-1.33 (m, 2H, 1/2 CHCH,CHOTRBS, CHCH,CHOTBS, 1.34 (s, 3H, C(O)CHC(CH;)CHOTRS),
1.07 (s, 3H, CH;CCH,CHS), 0.97-0.93 (m, 1H, 1/2 CH,CH,CHOTBS), 0.92 (s, 9H, (CH;);CSi), 0.90
(s, 9H, (CH;):CSi), 0.86 (s, 9H, (CH;);CSi), 0.60 (s, 3H, CH;CCH,OTBS), 0.11 (s, 3H, 1/2 (CH,),Si),
0.10 (s, 3H, 1/2 (CHa),Si), 0.05 (s, 6H, (CH;):Si), 0.04 (s, 3H, 1/2 (CH3)Si), 0.02 (s, 3H, 122
(CH3),Si) ; "C-NMR (100 MHz, CDCls) & 189.5, 174.0, 166.6, 111.5, 88.4, 77.8, 71.6, 64.2, 61.2,
52.1,43.6, 43.4,37.1, 36.7, 28.9, 27.2, 26.2, 26.1, 26.0, 20.7, 18.4, 18.3, 18.2, 16.0, 14.9, 12.9, -3.0, —
4.1,-4.5,-4.7,-5.0,-5.1; ES-HRMS (TFA-Na) calcd for CssH7,NaQ,Si; 747.4484 (M+Na™), found
747.4458 (M+Na™).

Data for 53

[o]*s +44.3 (¢ 1.0, CHCly); IR (KBr) 2947, 2862, 1696, 1468, 1383, 1254, 1219 cm™; "H-NMR (400
MHz, CDCl3) & 5.43 (s, 1H, CH=COH), 4.11-4.07 (m, 1H, CHCH,CHOTBS), 3.74-3.70 (m, 1H,
CH,CH,CHOTBS), 3.40 (d, 1H, 1/2 CH,OTBS, J = 9.8 Hz), 3.18 (d, 1H, 1/2 CH,OTBS, J = 9.8 Hz),
2.10 (s, 3H, C(O)CH>), 1.84 (ddd, 1H, 1/2 CHCH,CHOTBS, J = 1.4, 7.0, 12.3 Hz), 1.71 (dd, 1H,
CHCH,CHOTBS, J = 1.4, 12.9 Hz), 1.62-1.46 (m, 4H, CH,CH,CHOTBS, 1/2 CH,CH,CHOTBS, 1/2
CHCH,CHOTBS), 1.60 (s, 3H, CH;CCHOTBS), 1.32-1.26 (m, 1H, 1/2 CH,CH,CHOTBS), 1.23 (s,
3H, CH;CCH,CH,), 0.90 (s, 18H, (CH;):CSi x 2), 0.86 (s, 9H, (CH,);CSi), 0.63 (s, 3H,
CH;CCH,OTBS), 0.09 (s, 3H, 1/2 (CH,),Si), 0.07 (s, 3H, 1/2 (CH;),8i), 0.06 (s, 3H, 1/2 (CH3),Si),
0.05 (s, 3H, 1/2 (CHa),S1), 0.03 (s, 3H, 1/2 (CHa),Si), 0.02 (s, 3H, 1/2 (CHz),Si) ; *C-NMR (100
MHz, CDCLy) & 192.3, 189.6, 142.7, 133.3, 103.4, 72.4, 71.3, 64.1, 43.2, 40.5, 37.5, 35.1, 29.3, 27.5,
26.0,26.0, 25.9,25.6,21.2, 182,182, 18.1,17.0, 12.8, —3.4, -3.8, —4.8, —4.9, =5.1, —5.5 ; ESI-HRMS
(TFA-Na) [M+Na]" calcd for CssH7NaOsSi; 689.4429 (M+Na ), found 689.4395 (M+Na').
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(35,4R,4aR,65,6a8,12aR,12bS5)-3,6-Bis((fer-butyldimethylsilyl)oxy)-4-(((fert-butyldimethylsilyl)
oxy)methyl)-4,6a,12b-trimethyl-9-(pyridin-3-yl)-1,3.4,4a,5,6,6a,12b-octahydrobenzo[f]pyrano
[4,3-b]chromene-11,12(2H,12aH)-dione (34)

1) LHMDS
THF,
_— -

TBSO” otBs 2 Y@
= Cl S N
TBSO”

8 0

T ERESAT. LHMDS (1.0 M in THF, 193 pl, 0.193 mmol) @ THF (193 pL) #&KIC

0°C ¥, 28(14.0 mg, 19.3 ymol) @ THF (193 uL) AEEZH T L, HiR T4 KEEREL . 2
®%. nicotinoyl chloride hydrochioride (9.0 mg, 57.9 umol) Z M Z. 2 RifEIRME & &7, AcOH %
MZCRIE% 1k CHCL T 3 BfH L7z, b8 G#EE% NaSO, TR, BL.
RonkBE2MTHE? Iy a2 VA VAT LU 75 7 4 — (2:1 hexanes/EtOAc)
TREZTH LI D, BEERE 54(10.0mg, 65%) 2B,
[a]*'p +32.6 (¢ 1.0, CHCls); IR (KBr) 2939, 1758, 1541, 1446, 1254, 1217, 1110 cm '; "H-NMR (400
MHz, CDCls) 8 9.04 (s, 1H, Ar), 8.73 (d, 1H, Ar, J= 4.3 Hz), 8.20 (dd, 1H, Ar, J= 1.6, 8.0 Hz), 7.47
(dd, 1H, Ar, J = 4.9, 8.0 Hz), 6.40 (s, |H, ArC=CH), 3.94 (dd, 1H, CHCH,CHOTBS, J = 5.5, 10.0
Hz), 3.69 (dd, 1H, CH,CH,CHOTBS, J = 5.1, 11.5 Hz), 3.42 (d, 1H, 1/2 CH,OTBS, J = 9.8 Hz), 3.12
(d, 1H, 1/2 CH,OTBS, J = 9.8 Hz), 2.66 (dt, 1H, 1/2 CH,CH,CHOTBS, J = 3.5, 10.4 Iz), 2.41 (s, 1H,
C(O)CHC), 1.70-1.41 (m, 5H, CHCH,CHOTBS, CH,CH,CHOTBS, 1/2 CH,CH,CHOTBS), 1.44 (s,
3H, C(O)CHC(CH;)CHOTBS), 1.13 (s, 3H, C(O)CHC(CH;)CCH,), 0.97-0.90 (m, 1H, 1/2
CH,CH,CHOTBS), 0.93 (s, 9H, (CH,);CSi), 0.90 (s, 9H, (CH;);CS4i), 0.85 (s, 9H, (CH:);CSi), 0.61 (s,
3H, CH;CCH,OTBS), 0.17 (s, 3H, 1/2 (CH1),Si), 0.15 (s, 3H, 1/2 (CH3);Si), 0.05 (s, 3H, (CHs),Si),
0.04 (s, 3H, 1/2 (CHa),8i), 0.04 (s, 3H, 1/2 (CHz),Si), 0.01 (s, 3H, 1/2 (CHy),Si); "C-NMR (100 MHz,
CDCls) & 187.4, 172.4, 161.9, 157.0, 152.0, 147.0, 134.4, 127.0, 124.1, 100.8, 98.0, 90.9, 71.5, 64.2,
62.7, 43.6, 43.3, 37.0, 37.0, 28.9, 27.2, 26.2, 26.1, 26.0, 18.3, 18.2, 18.2, 15.9, 15.5, 12.9, -3.0, 4.0, —
4.3, 4.7, -5.1, -5.1; ESI-HRMS (TFA-Na) calcd for CysH;NNaO;Si; 820.4436 (M+Na™), found
820.4454 (M+Na*).
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Pyripyropene A (1)

1) AcCl, MeOH, rt
2) A0, ElgN, DMAP
CHxCls, 1t

3) NaBH,, GeCly7H,0
MeOH, —-78°C
3 steps 88%

/KO Pyripyropene A (1)

A% 54 (16.8 mg, 25.0 ymol) % MeOH (0.5 mL) IZEMHE L. 0°C T AcCl (18 uL, 0.250
mmol) ZMZ T 5 FEHLPL 8. BEL -,

EXEHATERT, BoNEHED CHCL(0.5 mL) EWIZ ELN (35 ul, 0.250 mmol) &
il DMAP RUF Ac,O (12 uL, 0.125 mmol) Z M Z TER T 0.5 FHEHEAEL /2. MeOH
EMZTCRIGE LD, KREMZAZZERE CHCL THH L 28, b3 7HAHE% NaS0, T
RCIBRBRIBIE L 7o,

B o/ BED MeOH (0.5 mL) ¥EHEIZ-78 °C T, CeCly7H,O (65.2 mg, 175 pymol) &

NaBH; (6.5 mg, 175 pmol) #f0Z T-78 °C T 0.5 RfHEBE L7z, 7 P22 TRIS%Z 1L
O, KEMZZERZE CHCL T L7z, Ab¥EHE% Na,So, TIZBERHEL T, &
SNEMHBEE LT T 47 TLC (15:1 CH,CL/MeOH) THERIZTI T Lickbh HfAIE
¥='H pyripyropene A (1) (12.8 mg, 3 steps 88%) %157,
[o]s +71.5 (¢ 1.0, CHCLy); IR (KBr) 3424, 2946, 2862, 1738, 1702, 1413, 1272, 1027 cm™;
'H-NMR (400 MHz, CDCl;) & 9.01 (dd, 1H, Ar, J=0.4, 1.6 Hz), 8.69 (ddd, 1H, Ar, J=0.8, 1.6, 4.8
Hz), 8.10 (ddd, 1H, Ar, J = 0.4, 1.6, 8.0 Hz), 7.40 (ddd, 1H, Ar, J = 0.8, 4.8, 8.0 Hz), 6.46 (s, 1H,
ArC=CH), 5.03-5.00 (m, 2H, CHCH,CHOAc, CHOH), 4.80 (dd, 1H, CCHOAc, J = 4.0, 11.6 Hz),
3.79 (d, 11, 1/2 CH,OAc, J = 12.0 Hz), 3.72 (d, 1H, 1/2 CH,OAc, J = 12.0 Hz), 2.94 (br s, 1H, OH),
2.16-1.38 (m, 8H, CH,CH,CHOAc, CHCH,CHOAc, CH,CH,CHOAc, C(O)CHC), 2.15 (s, 3H, Ac),
2.10 (s, 3H, Ac), 2.05 (s, 3H, Ac), 1.69 (s, 3H, Me), 1.45 (s, 3H, Me), 0.89 (s, 3H, Me); *C-NMR
(100 MHz, CDCl3) & 170.8, 170.3, 170.0, 164.0, 162.2, 157.2, 151.4, 146.7, 133.2, 127.2, 123.7,
102.9, 99.4, 83.2, 77.6, 73.5, 64.9, 60.1, 54.7, 45.4, 40.3, 37.9, 36.1, 25.2, 22.6, 21.1, 21.1, 20.7, 17.4,
16.2, 13.2; ESI-HRMS (TFA-Na) calcd for C5H3sNO;p 584.2480 (MH ), found 584.2496 (MH ™).
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%33 Pyripyropene A D A BRIGHERIZEE A DR

(1R.4R,6R)-1-Methyl-4-(prop-1-en-2-yl)-7-oxabicyclo[4.1.0]heptan-2-one (58)

O o]
H20y ag NaCH
—_—— - 0
MeOH, i, 95% :
{A)-{-)-carvong 58

30% H,0, ZKIBEHE (22.0 mL, 21.8 mmol) & NaOH /K¥EW (6 M, 0.30 mL, 17.8 mmol) LT

MeOH (128 mL) % MZ 788, (R)-(—)-carvone (10.0 mL, 64.0 mmol) 2% F L, 0°C T 15 2
HIRL 28, FIET 35 SHEEARL 7, NHCBENKIER, NaxS,0: BFAKERZ MA TG
ZIE®, CHCL T L7z, b 7-EHE% NaSO, THEIRRIEM L T, Bon/l-HME
BERE7 Sy vy UAF VA I AT aw T 7 4 — (10:1 hexanes/EtOAc) THEEZ 1T
ol & hEATIRYE 58 (102 g, 96%) F %7z,
[c]5+104.4 (¢ 1.0, CHCL); IR (KBr) 3058, 2982, 2937, 1708, 1440, 1262 cm™; 'H-NMR (300 MHz,
CDCl;) & 4.79 (s, IH, 1/2 CH,=CCHj3), 4.72 (s, 1H, 1/2 CH,=CHCH3), 3.44 (d, 1H, J = 3.0 Hz,
CH,CH(O)), 2.76-2.67 (m, 1H, CHy=C(CH:)CH), 2.62 (dd, 1H, 1/2 CHCH,CO, J = 4.5, 17.4 Hz),
2.56 (dt, 1H, 1/2 CHCH,C(O), J = 4.5, 14.7 Hz), 2.02 (dd, 1H, 1/2 CHCH>CO, J = 11.4, 17.4 Hz),
1.90 (dd, 1H, 1/2 CHCHC(O), J = 11.1, 14.7 Hz), 1.70 (s, 3H, CH,=C(CH3)CH), 1.40 (s, 3H,
CH,C(O)CH); *C-NMR (100 MHz, CDCls) 8 205.6, 146.5, 110.6, 61.5, 59.0, 42.0, 35.2, 28.9, 20.8,
15.5; FAB-HRMS (m-NBA) calcd for CjpH40,Na 189.0891 (M+Na™), found 189.0898 (M+Na™).

(1R,4R,6R)-4-Isopropyl-1-methyl-7-oxabicyclo[4.1.0]heptan-2-one (59)

o o
, Ha, PA{OH)z /C -
o——— Ke!
' EiOH, i, 78%
58 59

{L&% 58 (10.1 g, 61.5 mmol) @ EtOH (300 mL) AR 12 PA(OH),/C (20%, 1.33 g) &N A 7=,
AEZFRT. ZRTISHEBEERLL, 274 FMEBRBHELEO NI HYER2PEY T v
A UAFNATAITR 7T 74— (15:1 hexanes/EtOAc) THEBEZITH Z Lic kD g
IR 59 (8.00 g, 78%) Z157z.

[a]’p +115.6 (¢ 1.0, CHCLs); IR (KBr) 3056, 2965, 2938, 1707, 1439, 1375, 1267, 1110 cm™;

'H-NMR (400 MHz, CDCl3) & 3.40 (d, 1H, CH,CH(O), J = 2.7 Hz), 2.52 (dd, 1H, 1/2 COCHa, J = 3.6,
16.5 Hz), 2.26 (dd, 1H, 1/2 CH,CH(O), J = 14.7, 4.2 Hz), 1.91-1.85 (m, 1H, (CHz);CHCH), 1.82 (dd,
1H, 1/2 COCH,, J = 17.1, 11.7 Hz), 1.66 (dd, 1H, 1/2 CH,CH(0), J = 14.7, 11.1 Hz), 1.48-1.43 (m,
1H, (CH3),CHCH), 1.39 (s, 3H, COC(CH:)), 0.84 (d, 3H, J = 6.8 Hz, (CHs),CHCH), 0.82 (d, 3H,
(CH;),CHCH, J = 6.8 Hz); C-NMR (100 MHz, CDCl;) & 206.7, 61.7, 59.1, 40.1, 34.1, 32.0, 27.4,
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19.8, 15.5; FAB-HRMS (m-NBA) calcd for C1oHi40-Na 191.1048 (M+Na™), found 191.1052 (M+Na
. ,
).

(3R,58)-3-Hydroxy-5-isopropyl-2-methylcyclohex-1-enecarbaldehyde (60)
o Oy H
MeOCH:PPh4CI
£-BUOK
-9 T THE 0 Crort
then ag? ;ICOQH OH
59 60

EFZFHS T . MeOCH,PPh;Cl (1.85 g, 5.40 mmol) @ THF & (5.0 mL) 2 +BuOK (605 mg,

5.40 mmoly ZMNZ 0°C T 1 RFEEAEL 72, LAY 59 (454 mg, 2.70 mmol) @ THF (5.0 mL)
W ZR P UEET 15 BSREEHR L, & 512 H0 (0.530 mL) & HCOOH (1.32 mL) ZMAE
T 30 AFEER L 72, K.CO; SRR E MA TRIG% IE®, CHCL T L%, &b¥
7= ETIE % Na,SO, CHRBIEML . Aon-HpEE2t 75 v v VA VAS LY
v b7 74— (30:1 hexanes/EtOAc) THEBIZITS Z Lic & D EHAMRYE 60 (430 mg,
87%) %157,
[0]"5+90.1 (¢ 1.0, CHCly); IR (KBr) 3054, 2983, 2964, 1671, 1424, 1265 cm™; '"H-NMR (400 MHz,
CDCls) & 10.16 (s, 1H, CHO), 4.13 (d, 1H, C=C(CH;)CH(OH), J = 2.0 Hz), 2.47 (dd, 1H, 1/2
CH,C(CHO)C=C, J= 4.4, 18.0 Hz), 2.25 (s, 3H, C=C(CH;)), 1.91 (dd, 1H, 1/2 CH,CH(OH), J = 2.0,
12.8 Hz), 1.63 (dd, 1H, 1/2 CH,C(CHO)C=C, J = 11.2, 17.6 Hz), 1.54 (m, 1H, (CH;)},CHCH), 1.44
(m, 1H, (CH;),CHCH), 1.35 (dd, 1H, 1/2 CH,CH(OH), J = 4.0, 8.8 Hz), 0.91 (d, 6H, (CH3),CHCH, J
= 6.8 Hz); “C-NMR (100 MHz, CDCl5) 4 192.4, 152.5, 135.0, 70.5, 34.6, 33.7, 31.8, 26.1, 19.8, 19.4,
15.7; EI-HRMS calcd for C;;H 0, 182.1307 (M™), found 182.1311 (M").

(8)-Allyl 5-isopropyl-2-methyl-3-oxocyclohex-1-enecarboxylate (63)

0, 0

NaHF'O4 2H20 AllylBr Allyl
2-methyl-2-butene choa
DMF rt
0l DMSO t rBl{%‘jg_:%O 3 steps, 72 %

ERFHKT. LAY 60 (366 mg, 2.01 mmol) @ DMSO A (20 mL) I IBX (844 mg, 3.02
mmol) % INZ IR T 30 ZFEEEE L 72,0 °C T Nay$,0; HIRIARBE & 2 TRIGZ [E® EtOAc
ZINZ TEHEBZAKTHH L7, BEREZ NapSO, TRERBMEL 7.

B on/=BED rBuOH/H,0 ¥ (1:1, 20 mL) IZ 2-methyl-2-butene (0.850 mL, 8.04 mmol)
& NaH,POy4 *2H,0 (941 mg, 6.03 mmol) & NaClO, (545 mg, 6.03 mmol) ZHIZ, 0°C T 5 O
IRl 7, ZRT 30 0MERL 7, 0°C T NayS,0; BafI/KEE Z A TG % (L, 2N HCL
AT CH,CL THIE L7z, Ab¥ 7 HHEE % Na,SO, THERBIBMEL 7,

8o N7 EED DMF B (24 mL) iz K,CO; (1.01 g, 7.31 mmol) & allylBr (0.310 mL, 3.66
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mmol) ZMA, ST 30 FFAHREL 72, 1,0 2MATRIEZ LD, EtOAc ZMA THEEE
ZAKTHEL T, GHEEE NapSO, THEBRIRM L T. Son i Hz M E7 Sy a vy
AFNH IO T 74— (15:1 hexanes/EtOAc) THREEZ T T Lic k hRKREMR
Y'E 63 (411 mg, 3 steps 72%) ZfF7z.

[o]“p+64.5 (¢ 1.0, CHCLs); IR (KBr) 3056, 2964, 1723, 1678, 1266, 1227 cm™'; 'H-NMR (400 MHz,
CDCly) § 5.99-5.93 (m, 1H, CO,CH,CH=CH,), 5.38 (dd, 1H, CO,CH,CH=CHcisHtrans, J= 1.2, 17.4
Hz), 5.30 (dd, 1H, CO,CH,CH=CHcisHtrans, J = 1.2, 10.5 Hz), 4.73 (t, 2H, CO,CH,CH=CH,, J =
42 Hz), 2.64-2.55 (m, 2H, CH,COC(CH3)=C), 2.20-2.04 (m, 2H, CH,CO,), 1.94 (s, 3H,
CH,COC(CH3)=C), 1.94-1.86 (m, 1H, (CH3),CHCH), 1.64 (m, 1H, (CH),CHCH), 0.93 (d, 6H,
(CH;),CHCH, J = 6.9 Hz); *C-NMR (100 MHz, CDCl;) & 200.4, 168.4, 144.2, 137.0, 131.8, 119.3,
66.0, 41.7, 40.9, 32.1, 31.4, 19.7, 19.6, 12.8; FAB-HRMS (m-NBA) caled for C14H»O; 237.1491
(MH"), found 237.1497 (MH™).

(35,58)-Allyl 3-hydroxy-3-isopropyl-2-methyleyclohex-1-enecarboxylate (64)

O, OAllyl O, OAllyl

NaBH,
CeCly + 7H,0

MeOH, rt, 92%
OH

63 64

{L-&% 63 (8.32 g, 35.2 mmol) @ MeOH iA# (176 mL) {Z CeCl3*7H;0 (13.1 g, 35.2 mmol) &
NaBH, (1.33 g, 35.2 mmol) /1A, 0°C F 15 FREHIEL 72, Acetone ZM A TRIE%Z LD,
K% 2T CH.CL T L 72, &h¥ - HHEE% NapSO, THRERREL T. foh/lY
BrhEr7Svyvas VAXAAT LT 9 74— (20:1 hexanes/EtOAc) CTHE %217
9 i kD EAaMIRYE 64 (7.74 g, 92%) 2HF T,
[ +67.3 (¢ 1.0, CHCls); IR (KBr) 3055, 2906, 1710, 1447, 1265, 1209 cm™; 'H-NMR (400 MHz,
CDCl) 8 6.00-5.91 (m, 1H, CO,CH,CH=CHy), 5.28 (dd, 1H, CO,CH,CH=CHcisHirans, J = 1.6, 17.2
Hz), 5.19 (dd, 1H, CO,CH,CH=CHcisHtrans, J = 1.2, 10.4 Hz), 4.58 (dd, 2H, CO,CH,CH=CH,, J =
1.6, 6.4 Hz), 4.18 (t, 1H, C=C(CH5)CH(OH), J = 5.2 Hz), 2.76 (br s, 1H, OH), 2.32 (dd, 1H, 1/2 CH;,
CO,CH,CH=CH,, J = 3.2, 16.8 Hz), 2.06 (dd, 1H, 1/2 CH,CH(OH), J = 5.6, 12.4 Hz), 1.96 (s, 3H,
C=C(CHs)), 1.93-1.86 (m, 1H, 1/2 CH,CO,CH,CH=CH,), 1.51-1.43 (m, 1H, (CH3;»CHCH),
1.41-1.32 (m, 1H, (CH;),CHCH), 1.19-1.10 (m, 1H, 1/2 CH,CH(OH)), 0.86 (d, 3H, (CH;),CHCH, /=
6.8 Hz), 0.84 (d, 31, (CH3),CHCH, J = 6.8 Hz); "C-NMR (100 MHz, CDCls)  169.1, 145.8, 132.5,
126.6, 118.3, 72.3, 65.2, 38.7, 36.2, 32.3, 30.1, 19.7, 19.6, 16.5; FAB-HRMS (m-NBA) calcd for
C14H2305 239.1647 (MH™), found 239.1653 (MH").
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(3.5,55)-Allyl 3-(fert-buiyldimethylsilyloxy)-5-isopropyl-2-methylcyclohex-1-enecarboxylate (65)

Oy OAllyl Qg OAllyl
TBSOTE
2.6-lutidgine

%
OH Cngg,'/f- it OTES

64 65
EFRFHKT. (LAY 64 (6.84 g, 28.7 mmol) @ CH,CL BN (200 mL) T 2,6-lutidine (6.50

mL, 68.9 mmol) % I Z 7-# . TBSOTS (7.60 mL, 34.4 mmol) 2§ FL.0°C T 5 0M#EHRL -,
H,O ZMATRIBZILD ., CH,CL THH L7, b3 7= GHE % NaySO, THERHBIENE L T,
Bon-fHlpEz2z2hE 79 vyrav VA vAassr7uw b 57 40— (251
hexanes/EtOAc) TRBIZITH Z L2 X D MAMRYE 65(9.61 g, 96%) &7,

[a]'5+58.9 (¢ 1.0, CHCly); IR (KBr) 2957, 2933, 2859, 1466, 1263, 1209, 1078 cm™; 'H-NMR (400
MHz, CDCl3) § 6.01-5.92 (m, 1H, CO,CH,CH=CH,), 5.34 (dd, 1H, CO,CH,CH=CHcisHirans, J =
1.2, 17.1 Hz), 5.24 (dd, 1H, CO,CH,CH=CHeisHirans, J = 1.2, 11.1 Hz), 4.65 (dt, 2H, 1/2
CO,CH,CH=CH,, J = 1.6, 6.4 Hz), 420 (t, 1H, CH,CH(OTBS), J = 6.9 Hz), 2.32 (d, 1H, 1/2
CH.CO.CH,CH=CH,, J = 165 Hz), 2.02-193 (m, 2H, 1/2 CH,CO,CH,CH=CH,, 1/2
CH,CH(OTBS)), 1.96 (s, 3H, C=C(CHz)), 1.55-1.48 (m, 1H, (CH;),CHCH), 1.41-1.38 (m, 1H,
(CH3),CHCH), 1.28 (dd, 1H, 1/2 CH,CH(OTBS), J = 10.0, 12.0 Hz), 0.91 (s, 9H, Si(CH3),C(CH3)s)
0.90 (d, 6H, J = 6.6 Hz, (CHs;);CHCH), 0.10 (s, 3H, Si(CHs)C(CHs)), 0.08 (s, 3H,
Si(CHs),C(CHa):); "*C-NMR (100 MHz, CDCls) 5 168.9, 146.3, 132.7, 126.2, 118.1, 73.1, 65.0, 38.6,
36.6, 32.3, 30.1, 26.1, 19.6, 19.5, 18.3, 17.0, -3.8, —4.7; ESI-HRMS (TFA-Na) caled for
CaoH3¢Na0;8i 375.2331 (M+Na™), found 375.2317 (M+Na ™).

(38,58)-3~(fert-Butyldimethylsilyloxy)-5-isopropyl-N-methoxy-N,2-dimethylcyeclohex-1-enecarbo
xamide (70)

Oy, -OAllyl o N‘O/
Me{MeO)NEH-HCI
LHMDS
_— =
THF, —10°C
OTBS 46% OTBS
65 70

7 NI ERS T Me(OMe)NH+«HCI (2.08 g, 21.3 mmol) (LA 65 (5.00 g, 14.2 mmol) @
THF ¥ (71 mL) ZMMZ =8, -10°C T LHMDS (42.6 mL, 42.6 mmol) 2 F L. EET 60
SR L 72, NHCLEMAKERZMA TRIGE LD, CHCL THHL 7z, &h¥ERE
% NapSO, CTHEESREL T EONAMEEZTE7 Sy av VA Lassruav b 7
5 7 4 — (5:1 hexanes/EtOAc) CTHREEIZTH Z L2 X h EAHIRYE 70 (4.83 g, 96%) #2157,
[a]'p +62.8 (¢ 1.0, CHCly); IR (KBr) 2958, 2933 1640, 1265, 1078 cm™; '"H-NMR (300 MHz,
CDCl;) & 4.18 (s, 1H, CH,CH(OTBS)), 3.63 (br s, 3H, CON(CH:)OCHs), 3.24 (s, 3H,
CON(CH3)OCHS3), 2.17-2.09 (m, 1H, 1/2 CH,CCON(CH;)OCH;), 1.96 (dd, 1H, 1/2 CH,CH(OTBS),
J=1.6,16.0 Hz), 1.71-1.68 (m, 1H, 1/2 CH,CCON(CH3)OCH;), 1.69 (s, 3H, C=C(CHs)), 1.55-1.47
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(m, 2H, (CH;»,CHCH, (CH3),CHCH), 1.34-1.25 (m, 1H, 1/2 CH,CH(QOTBS)), 0.90 (s, 9H,
Si(CH3):C(CHs)3), 0.89 (d, 6H, (CH3),CHCH, J = 3.3 Hz), 0.09 (s, 6H, Si(CHs),C(CHs)s); “C-NMR
(100 MHz, CDCls) & 172.5, 134.6, 130.1, 69.1, 61.3, 39.0, 37.0, 32.2, 30.2, 25.9, 25.8, 19.8, 19.3,
18.1, —4.0, —4.8; ESI-HRMS (TFA-Na) [M+Na]" caled for CiH;;NNaO;Si 378.2440 (M+Na'),
found 378.2434 (M+Na").

(385,58)-3-(tert-Butyldimethylsilyloxy)-5-isopropyl-2-methylcyclohex-1-enecarbaldehyde (66)

|
Ox_H
0 N\O/

DIBAL

——— -

OTBS toluenget_,,q,ZTB C OTBS

70 66

ERFER F-78 °C TLAH 70 (500 mg, 1.40 mmol) O toluene A (14 mL) i DIBAL

(1.04 M sol. in hexane, 1.93 mL, 1.97 mmol) %2 T L. 60 57EEHEL 72, MeOH % i 2 TG
#1k®, EtOAc ZMA T 2M HCL IR THEF L 72, Ai8/E % NSO, THIRBIEMH L T, 55
nrEEPEERE 7 Sy v as YA AT A 7T 7 4 — (120:1 hexanes/EtOAc)
THERZITS Z Lic X D EMAEMRYE 66 (396 mg, 95%) 2/,
[o]”5+53.5 (¢ 1.0, CHCly); IR (KBr) 3054, 2959, 1710, 1680, 1423, 1265 cm™; "H-NMR (400 MHz,
CDCl3) § 10.15 (s, 1H, CHO), 4.27 (br s, 1H, CH,CH(OTBS)), 2.41-2.35 (m, 1H, 1/2 CH,CCHO),
2.14 (s, 3H, C=C(CH3)), 2.04-1.96 (m, 1H, 1/2 CH,CH(OTBS), 1.78-1.68 (m, 1H, 1/2 CH,CCHO),
1.61-1.49 (m, 1H, (CH3)CHCH), 1.33-1.24 (m, 1H, (CH3),CHCH), 1.26 (dd, 1H, 1/2 CH,CH(OTBS),
J=10.0, 11.2 Hz), 0.92 (s, 9H, Si(CH;)»C(CHs)s) 0.90 (dd, 6H, (CHs),CHCH, J = 1.8, 6.6 Hz), 0.12
(d, 6H, Si(CH;),C(CHa)s, J = 4.2 Hz); "C-NMR (100 MHz, CDCl3) § 192.5, 157.2, 134.3, 73.7, 38.2,
36.7, 32.5, 264, 26.1, 20.0, 19.5, 18.4, 13.7, -3.6, —4.6; FAB-HRMS (m-NBA) caled for
C7H3Na0,8i 319.2069 (M+Na™), found 319.2064 (M+Na").

Ethyl 3-((35,58)-3-(tert-butyldimethylsilyloxy)-5-isopropyl-2-methylcyclohex-1-enyl)-3-

oxopropanoate (67)

Oy _OEt 0. OEt
0. H HO O,
EtOAC
LHMDS
THE, 787G “omso.n
OTBS OTBS 5 ctape 83% OTES

66 ra)
7N T ERSK F-78 °C T, ethyl acetate (300 uL, 2.93 mmol) @ THF &K (10 mL) IZ

LHMDS (1.06 M sol. in THF, 2.96 mL, 3.14 mmol) % T L 30 2RI L 7%, L&D 66 (580
mg, 1.96 mmol) @ THF (10 mL) M Z M T L 5 ARIEE L 72, NHCEEFAKEREZMA TR
BEIED, CHCL THHB L, &h¥ - EHE% NaSQ, CHREBEFEL /-,

557 FRIED DMSO AR (20 mL) 1T IBX (1.37 g, 4.90 mmol) M AT 60 o
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L 770 NapS,0; BIRIKEWRZMA TRIGZ LD, EtOAc ZIMATHKTHEEL -, &b¥i-F
B % NapSO, THERBIRMI L TR o NI EZ N7 I v v av YAV A S L om=
k7% 7 4 — (80:1 hexanes/EtOAc) TH#ZTT S T LI & b AMIRYE 67 (622 mg, 2 steps,
83%) B/,

[]p +134.9 (¢ 1.0, CHCL); IR (KBr) 3054, 2958, 1736, 1617, 1417, 1265, 1218, 1079 cm
'H-NMR (400 MHz, CDCl3) & 4.23-4.14 (m, 3H, CH,CH(OTBS), CO,CH,CHz), 3.57 (s, 2H, J = 3.6
Hz, COCH,CO.Et), 2.21-2.15 (m, 1H, 1/2 CH,CCOCH,CO;Et), 2.02-1.85 {(m, 2H, 1/2
CH,CH(OTBS), 1/2 CH,COCH,CO,Et), 1.82 (s, 3H, C=C(CH,)), 1.59-1.48 (m, 1H, (CH),CHCH),
1.47-1.41 (m, 1H, (CH3%»CHCH), 1.27 (t, 3H, CO,CH,CHs, J = 7.2 Hz), 1.27-1.21 {m, lH, 1/2
CH,CH(OTBS)), 0.95-0.85 (m, 15H, Si(CH;)C(CHa)s, (CH3)CHCH), 0.10 (s, 3H, Si(CHs):C(CHa)3),
0.08 (s, 3H, Si(CH3);C(CHa)s); *C-NMR (100 MHz, CDCl3) § 175.7, 168.0, 139.6, 129.1, 91.3, 73.1,
61.6, 49.1, 39.0, 36.6, 32.4, 31.6, 30.6, 26.2, 19.5, 18.5, 17.2, 16.7, 14.6, —3.7, —4.5; ESI-HRMS
(TFA-Na) caled for C;;H3sNaQ,Si 405.2437 (M+Na+), found 405.2434 (M+Na+). |

(4aR,68,85,8a5)-Ethyl 8-((fert-butyldimethylsilyl)oxy)-6-isopropyl-2,8a-dimethyl-4-oxo-
4a,5,6,7,8,8a-hexahydron-4H-chromene-3-carboxylate (56)

O, OEt O.. _OEt
0O, AcCl, MgCly Oy Ay
pyridine OH DBU
- . »
CHoCly, 1t toluene, reflux
2 steps 83%
OTBS OTBS
67 68

{dr = 3:1 irom 'H-NMR)

EEFHTT. LAY 67 (69.9 mg, 180 umol) @ CH,CLEHE (2.0 mL) 12 MgCl, (22.6 mg,
240 umol) & pyridine (38 uL, 480 umol) ZfMZ 0°C T 10 FIHEHE L 72#%. acetyl chloride (17
ul, 240 ymol) ZMZERT 5 SEHERL 72, H,0 2MA TRIGZ L&, CH,CL THH L 72,
G e HEE L NaySO, TR L 7,

6 N7 EHED toluene WK (2.0 mL) IZEFRFEFE I T DBU (22 pL, 150 pmol) ZHZ, &
MERAETT 15 DR L 7. 0 2MATRIGZ LD, EOAc ZMATKTHELZ, B
g% NapSO, THEEBRHEL C.Boh AU ERhE7 Iy v ad VAL AT L0
75 7 4 — (60:1 hexanes/EtOAc) THREZ{TH T Lic X h HEMRYE 56 (645 mg, 2
steps 83%) % SfUD 31 DY TP AT LVAREME LTH-,

[o]p+27.1 (¢ 1.0, CHCL); IR (KBr) 3055, 2983, 2958, 2934, 1725, 1681, 1393, 1265, 1112 em™;
'H-NMR (400 MHz, CDCls) & 4.23 (g, 2H, CO,CH,CHs, J = 4.4 Hz), 3.83 (dd, 1H, CHOTBS, J= 5.2,
11.2 Hz), 2.44 (dd, 1H, CH,CHCO, J = 4.0, 12.4 Hz), 2.17 (s, 3H, C=CCHa), 2.07 (ddd, 1H, 1/2
COCHCH,, J = 3.2, 9.2, 17.6 Hz), 1.74-1.66 (m, 1H, 1/2 CH,CH(OTBS)), 1.52-1.44 (m, 1H,
(CH;),CHCH), 1.43-1.38 (m, 1H, (CH;),CHCH), 1.28 (t, 3H, CO,CH,CHs, J = 7.2 Hz), 1.16 (s, 3H,
C(CH:)CH(OTBS)), 1.13 (dd, 1H, 1/2 CH;CH(OTBS), J = 1.6, 12.4 Hz), 0.91 (dd, 1H, 1/2
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CH,CHCO, J = 1.6, 14.0 Hz), 0.90 (s, 9H, Si(CH3),C(CHa)s), 0.87 (d, 6H, (CH5),CHCH, J = 3.6 Hz),
0.09 (s, 3H, 1/2 Si(CH3),C(CHa)s), 0.07 (s, 3H, 1/2 Si(CH3),C(CHa)s); PC-NMR (100 MHz, CDCl5)
§ 189.7, 174.9, 165.9, 110.9, 87.2, 76.2, 60.9, 49.9, 40.5, 36.0, 32.2, 25.9, 24.0, 20.8, 20.1, 19.7, 18.3,
14.4, 10.2, —4.4; ESI-HRMS (TFA-Na) caled for CosHeoNaOsSi 447.2543 (M-+Na "), found 447.2533
(M+Na").

(5a5,65,85,9aR)-6-((fert-Butyldimethylsilyl)oxy)-8-isopropyl-5a-methyl-3-(pyridin-3-ylI)-5a,6,7,8,
9,9a-hexahydropyranoj4,3-b]chromene-1,10-dione (72)

O, -OFt LHMDS

—_—
OTBS THE
—78°Ctort

56
(dr = 3:1 from TH-NMR)

NI EERT. —78 °C ¢ LHMDS (1.06 M sol. in THF, 2.5 mL, 2.50 mmol) Z{L&# 56
(212 mg, 500 pmol) @ THF & (2.5 mL) 2B T LZEET 5 BREEHLL 2%, 78 °C T
nicotinyl chloride (178 mg, 1.00 mmol) @ THF AR (2.5 mL) % T UZiR T 4 Re#E# L 7,
AcOH 2N Z TRIE#% L@, EtOAc M2 T 2N HCL CHe¥ L 72, FHEE % Na,SO, TRAMEE
BRWLT, SBonhlPE2 7S vy as YA Nssarue b 79740 — (51
hexanes/FtOAc) TREEMZ TS Z Lic k h HAEBEEME 72 (159 mg, 66%) % SN 31 D7
AFLAREYE LT, EOMRYE 73(29mg, 11%) Z 5D 31 DI PAFLVAREAYE
LT,

Data for 72

[a]’p+11.1 (e 1.0, CHCI3); IR (KBr) 3055, 2982, 2307, 1758, 1429, 1265 cm™; "H-NMR (400 MHz,
CDCl3) 6 9.06 (d, 1H, Py, J = 2.4 Hz), 8.75 (dd, 1H, Py, J = 1.6, 4.8 Hz), 8.19 (dt, 1H, Py, J= 2.0, 8.0
Hz), 7.46 (ddd, 1H, Py, J=2.0, 4.8, 8.0 Hz), 6.43 (s, 1H, PyC=CH), 3.97 (dd, 1H, CH(OTBS), /= 5.3,
11.2 Hz), 2.63 (dd, 1H, CH,CHCQ, J = 4.0, 12.0 lz), 2.20 (dd, 1H, 1/2 CH,CHCO, J = 2.0, 14.0 Hz),
1.81 (dt, 1H, 1/2 CH,CH(OTBS), J = 2.4, 13.2 Hz), 1.56 (dd, 1H, (CH;)»CHCH), J = 6.8, 12.4 Hz,
1.48-1.40 (m, 1H, (CH;),CHCH), 1.30 (s, 3H, C(CH;)CCH(OTBS)), 1.22-1.21 (m, 1H, 1/2
CH,CHOSI(CH3),C(CHs)s), 1.11-1.05 (m, 1H, 1/2 CH,CH(OTBS)), 0.96 (s, 9H, Si(CH;),C(CHs)s),
0.92 (dd, 6H, (CHs),CHCH, J = 2.4, 6.8 Hz), 0.19 (s, 3H, 1/2 Si(CH3),C(CHs)s), 0.15 (s, 3H, 1/2
Si(CH3),C(CHs)); C-NMR (100 MHz, CDCl;) 5 188.0, 173.5, 162.7, 157.0, 152.8, 147.8, 134.1,
127.0, 134.1, 127.0, 124.1, 98.3, 89.9, 76.1, 51.6, 40.4, 36.0, 32.3, 30.0, 26.1, 24.3, 20.1, 19.0, 11.1, -
4.1, —4.2; ESI-HRMS (TFA-Na) calcd for Cy;H3NNaOsSi 506.2339 (M+Na'), found 506.2345
(M+Na™).

Data for 73
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[a]p+41.2 (¢ 1.0, CHCly); IR (KBr) 3055, 2959, 1695, 1581, 1419, 1265 cm™"; "H-NMR (400 MHz,
CDCls) 8 9.06 (d, 1H, Py, J= 2.4 Hz), 8.75 (dd, 1H, Py, J= 1.6, 4.8 Hz), 8.21 (dt, 1H, Py, J= 1.6, 8.0
Hz), 7.31 (dd, 1H, Py, J = 2.0, 8.0 Hz), 4.38 (d, 1H, 1/2 CH,COPy, J = 16.4 Hz), 4.19 (d, 1H, 1/2
CH,COPy, J = 16.4 Hz), 4.16 (g, 2H, CO,CH,CH3, J = 4.0 Hz), 3.86 (dd, 1H, CH(OTBS), J = 5.2,
11.2 Hz), 2.58 (dd, 1H, CH,CHCO, J = 3.0, 9.3 Hz), 2.09 (dd, 1H, 1/2 CH,CHCO, J = 2.0, 13.6 Hz),
1.75-1.68 (m, 1H, 1/2 CH,CH(OTBS)), 1.53-1.45 (m, 2H, (CH3),CHCH), (CH:),CHCH), 1.24 (s,
3H, C(CHs)CH(OTBS)), 1.22 (t, 3H, CO,CH,CH;, J = 6.8 Hz), 1.13 (dd, 1H, 1/2 CH,CH(OTBS), J =
1.6, 12.4 Hz), 0.91 (dd, 1H, 1/2 CH,CHCO, J = 1.6, 14.0 Hz), 0.87 (d, 6H, (CH:);CHCH, J = 3.6 Hz),
0.80 (s, 9H, Si(CH;):C(CHs):), —0.01 (s, 3H, 1/2 Si(CH;}C(CHs)s), —0.03 (s, 3H, 12
Si(CH;3),C(CH5)); “C-NMR (100 MHz, CDCly)  192.4, 189.8, 172.9, 165.7, 154.0, 149.7, 135.8,
131.9, 124.1, 111.5, 88.7, 76.1, 61.2, 50.4, 44.9, 40.4, 36.1, 26.0, 24.1, 19.8, 18.3, 14.5, 14.4, 10.4, —
4.3,-4.5; ESI-HRMS (TFA-Na)calcd for C2oHyNO6Si 530.2938 (MH™), found 530.2913 (MH™).

(5a8,65,85,9aR)-6-(Acetoxy)-8-isopropyl-5a-methyl-3-(phenyl)-5a,6,7,8,9,9a-hexahydropyrano
[4,3-b]chromene-1,10-dione ((5R)-74)
(5a8,65,85,9a5)-6-(Acetoxy)-8-isopropyl-5a-methyl-3-(phenyl)-5a,6,7.8,9,9a-hexahydropyrano
[4,3-b]ehromene-1,10-dione ({(55)-74)

3
O, .0 N
Q, = |
@]
OH
] 73 (5R)-74 {(55)-74
{dr = 3:1 from 'H-NMR) (2 steps, 53%) (2 steps, 14%)

L&Y 72 (221 mg, 463 umol) ® MeOH AW (4.5 mL) ¥ 1T AcCl (65 uL, 91.2 umol) @
MeOH iAW (4.5 mL) ZF T L. ZilRT 2 FEER L 2 BIEWL 2. BoNEED CHCL
B (4.5 mL) I DMAP (6.1 mg, 52.1 umol) & Et;N (254 uL, 1.82 mmol) & Ac,O (86 pL, 911
umol) Z A CERZRFHR[ TERT 30 THEEAEL 2, 0 ZMZ TRIGZIED, CHCL T
L7z, AbEEEER NaSO, THEEBREL T, SohEYERZ 7L AA7 74 7
TLC (1:20 hexanes/EtOAc) TREBIZTH Z ok b BHEBEARYE (5R)-74 (99.0 mg, 2 steps,
53%)., HOCEEYE (55)-74 (24.5 mg, 2 steps, 14%) 2 ZNFNH—DY PRAF LA v —L L
R,

Data for (SR)-74

[’ +10.2 (¢ 1.0, CHCl3); IR (KBr) 2930, 1757, 1628, 1536. 1431, 1262 cm™; 'H-NMR (300 MHz,
CDCl5) 8 9.06 (dd, 1H, Py, J=0.6, 2.1 Hz), 8.74 (dd, 1H, Py, J = 1.8, 4.8 Hz), 8.18 (ddd, 1H, Py, J=
1.8, 2.1, 8.4 Hz), 7.44 (dd, 1H, Py, J= 0.6, 8.4 Hz), 6.54 (s, 1H, PyC=CH), 5.26 (dd, 1H, CH(OAc), J
= 5.1, 11.7 Hz), 2.75 (dd, 1H, CH,CHCO, J = 3.6, 12.3 Hz), 2.27 (ddd, 1H, 1/2 CH,CHCO, J = 3.9,
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5.7, 14.4 Hz), 2.19 (s, 3H, COCHC(CHas)), 2.06-1.98 (m, 1H, 1/2 CH,CH(OAc)), 1.64-1.53 (m, 1H,
(CH3),CHCH), 1.39 (s, 3H, CH(OAc)C(CHz3)), 1.40-1.29 (m, 1H, (CH;),CHCH), 1.18-1.05 (m, 1H,
1/2 CH,CHCO)}, 0.87-0.81 (m, 1H, 1/2 CH,CH(OAc)), 0.92 (d, 6H, J = 6.3 Hz, (CH3;»CHCH);
PC-NMR (100 MHz, CDCl3) & 187.0, 173.2, 170.5, 162.9, 156.9, 153.0, 147.9, 134.1, 126.9, 124.1,
100.5, 98.5, 87.4, 76.1, 51.6, 40.4, 32.3, 32.0, 24.5, 21.6, 20.2, 20.0, 12.0; ESI-HRMS (TFA-Na)
caled for CysHasNNaQOg 434.1580 (M+Na "), found 434.1565 (M+Na").

Data for (58)-74

[a]”5+63.5 (¢ 1.0, CHCls); IR (KBr) 2930, 1757, 1628, 1536, 1431, 1262 cm™'; "H-NMR (300 MHz,
CDCls) 6 9.08-9.06 (m, 1H, Py), 8.75-8.72 (m, 1H, Py), 8.22 (dd, 1H, Py, J= 1.5, 7.2 Hz), 7.65 (dd,
1H, Py, J =135.1, 6.9 Hz), 6.41 (s, 1H, PyC=CH), 5.38 (dd, 1H, CH(OAc), /= 5.1, 11.7 Hz), 2.94 (dd,
1H, CH,CHCO, J = 3.0, 4.2 Hz), 2.67 (dd, 1H, 1/2 CH,CHCO, J = 2.1, 13.2 Hz), 2.09 (s, 3H,
COCHC(CHa3)), 1.91-1.85 (m, 1H, 1/2 CH,CHCO), 1.67 (s, 3H, CH(OAc)C(CHs)), 1.54-1.35 (m, 2H,
(CH;),CHCH, (CH;3)CHCH), 1.35-1.09 (m, 2H, 1/2 CH.CHCO, 1/2 CH,CH(OAc)), 0.90 (d, 6H,
(CH5),CHCH, J = 5.1 Hz); "C-NMR (75 MHz, CDCL;) & 186.7, 173.6, 170.3, 162.8, 157.0, 152.4,
147.5, 134.6, 129.1, 124.3, 100.2, 98.7, 88.0, 70.0, 51.6, 37.7, 33.0, 32.4, 30.0, 25.7, 21.6, 21.4, 20.7,
ESI-HRMS (TFA-Na) calcd for Cy3HasNNaQyg 434.1580 (M+Na"), found 434.1565 (M+Na™).

(5a8,65,85,9a8,10R)-10-Hydroxy-8-isopropyl-3a-methyl-1-oxo-3-(pyridin-3-yl)-1,5a,6,7,8,9,9a,10
-octahydropyrano[4,3-b]chromen-6-yl acetate (A-ring truncated PPPA analog, 55)

(5R)-74
EFXRFHEKT. LAY (BR)-74 (10.1 mg, 24.6 umol) @ MeOH ¥#E (0.2 mL) 1= NaBH, (8.1
mg, 29.5 umol) ZHMA. 0°C T 15 FMEH L 72, Acetone %M X T IE% IE®, EtOAc 21l
ATKTHE L 7. AbE A EHEL NoSO, THBEBIBHEL <. SohifmEz2 7137
7 4 7 TLC (1:20 hexanes/EtOAc) TR %Z 1T 2 i X h BEaFEEYWE 55 (9.5 mg, 93%) %
=7,
[a]'p +17.8 (¢ 1.0, CHCLy); IR (KBr) 3055, 2929, 1708, 1428, 1264 em™'; "H-NMR (300 MHz,
CDCl3) 8 9.03 (d, 1H, Py, J = 4.8 Hz), 8.70 (d, 1H, Py, J = 4.5 Hz), 8.15 (d, 1H, Py, J = 5.1 Hz), 7.44
(dd, 1H, Py, J = 3.0, 4.8 Hz), 6.50 (s, 1H, PyC=CH), 5.02 (dd, 1H, CH(OAc), J = 4.8, 11.7 Hz), 4.64
(d, 1H, CHCH(OH), J = 4.2 Hz), 2.21 (s, 3H, OCHC(CH,)), 2.01-1.95 (m, 1H, 1/2 CH,CH(OACc)),
1.90-1.81 (m, 2H, 1/2 CH,CHCH(OH), CH,CHCH(OH)), 1.65-1.42 (m, 3H, 1/2 CH,CHCH(OH),
(CH3),CHCH, (CH;),CHCH), 1.50 (s, 3H, CC(CH3)0), 1.37-1.29 (m, 1H, 1/2 CH,CH(OAc)), 0.95 (d,
3H, J = 4.5 Hz, (CH3),CHCH), 0.93 (d, 3H, J = 4.5 Hz, (CH:);CHCH); *C-NMR (75 MHz, CDCl,)
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8 170.8, 164.4, 163.4, 157.7, 151.9, 147.2, 133.4, 103.6, 99.9, 83.0, 62.0, 43.7, 41.4, 32.6, 30.1, 27.8,
23.0, 21.7, 20.2, 20.1, 14.5, 13.0; ESI-HRMS (TFA-Na) calcd for Cp3HyNNaOg 436.1736 (M+Na™),
found 436.1723 (M+Na").

{5a5,65,85,9a5,108)-10-Hydroxy-8-isopropyl-Sa-methyl-1-oxo-3-(pyridin-3-yl)-1,5a,6,7,8,9,9a,10
-octahydropyrano[4,3-b]chromen-6-yl acetate (13-epi 55)

NaBH,, CeCly » 7H,0

MeQH, 0°C, 74%

(5R)-74 13-epi 55
EEFWRAT LAY (5R)-74 (10.0 mg, 24.6 umol) D MeOH B (0.2 mL) 1T CeCly» TH,0
(11.0 mg, 29.5 umol) & NaBH, (1.1 mg, 29.5 umol) ZfllZ. 0°C T 15 RHI#EMHL 72, Acetone
ZMZ TG kD, EtOAc ZMATHKTHM L7z, b GHEL NaSO, THIERE
LT, BohlfliWE%: 7L/ F 47 TLC (1:2 hexanes/EtOAc) THREHEEZTI Z iz X
D HEEEYE 13-2pi 55 (7.3 mg, 14%) 57,
[0 +27.1 (¢ 1.0, CHCIy); IR (KBr) 2928, 2859, 1715, 1261 em '; '"H-NMR (400 MHz, CDCl;)
$9.01 (d, 1H, Py, J = 2.4 Hz), 8.69 (dd, 1H, Py, J = 1.6, 4.8 Hz), 8.10 (ddd, 1H, Py, J= 1.6, 2.4, 8.0
Hz), 7.40 (ddd, 1H, Py, J = 0.8, 5.2, 8.0 Hz), 6.49 (s, 1H, PyC=CH), 5.06 (dd, 1H, CH(OAc), J = 4.8,
12.0 Hz), 4.45 (d, 1H, CHCH(OH), J = 10.0 Hz), 2.33-2.27 (m, 1H, 1/2 CH,CHCH(OH), 2.18 (s, 3H,
CH;CO0), 2.01-1.95 (m, 1H, 1/2 CH,CH(OAc)), 1.86 (ddd, 1H, CH,CHCH(OH), J = 3.6, 10.0, 12.4
Hz), 1.59-1.43 (m, 2H, (CHs),CHCH, (CHs);CHCH), 1.33-1.27 (m, 1H, 1/2 CH,CH(OAc)), 1.28 (s,
3H, CC(CH5)0), 1.37-1.20 (m, 1H, 1/2 CH,CH(OAc)), 1.02-0.87 (m, 1H, 1/2 CH,CHCH(OH) ), 0.93
(d, 3H, (CH3),CHCH, J = 4.8 Hz), 0.91 (d, 3H, (CH;3),CHCH, J = 4.8 Hz); "C-NMR (100 MHz,
CDCl3) & 170.6, 164.0, 163.4, 157.6, 151.2, 146.8, 133.7, 121.0, 100.0, 83.9, 64.5, 63.6, 45.0, 40.9,
32.4, 30.0, 28.9, 23.0, 21.7, 20.2, 20.1, 14.5, 12.3; ESI-HRMS (TFA-Na) caled for C3H,7NNaOs
436.1736 (M+Na"), found 436.1734 (M+Na").

(5a5,65,85,92R,10R)-10-Hydroxy-8-isopropyl-5a-methyl-1-ox0-3-(pyridin-3-yl)-1,5a,6,7,8,9,9a,
10-octahydropyrano[4,3-blchromen-6-yl acetate ((13R)-81)

NaBH,, CeCly » 7H,0

MeCH, 0°C, 88%

(55)-74 (13R)-81
ERFART LAY (55)-74 (10.4 mg, 24.7 mmol) @ MeOH IFE (0.2 mL) IZ CeCls* 7H,0
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(11.0 mg, 29.5 mmol) & NaBH, (1.1 mg, 29.5 mmol) ZAMZ., 0°C F 15 /R L %, Acetone
A TRIG%E LY, EtOAc ZIN A THKTHS L7, Gb¥ GG % Na,S0O, TR IR
LT, Bon-lWE%2 71,355 1 7 TLC (1:2 hexanes/EtOAc) TRMEZITHIZ Lic kD

HEEEE (13R)-81 (8.3 mg, 88%) %2 &7,

[a]'5+18.5 (¢ 0.1, CHCly); IR (KBr) 2927, 1715, 1572, 1432, 1223, 1094 cm™; '"H-NMR (400 MHz,
CDCls) 6 9.02-9.00 (m, 1H, Py), 8.70-8.68 (m, 1H, Py), 8.16 (d, 1H, Py, J = 8.0 Hz), 7.46 (dd, 1H, Py,
J =48, 7.2 Hz), 6.42 (s, 1H, PyC=CH), 5.04 (dd, 1H, CH(QAc), J = 5.2, 12.0 Hz), 4.77 (d, 1H,
CHCH(OH), J = 9.6 Hz), 2.21-2.14 (m, 2H, 1/2 CH,CHCH(OH), 1/2 CH,CH(OAc), 2.09 (s, 3H,
COCHC(CHy)), 1.91-1.85 (m, 1H, 1/2 CH,CHCH(OH)), 1.59-1.35 (m, 3H, 1/2 CH,CH(OAc)),
(CH3),CHCH, (CH;),CHCH), 1.54 (s, 3H, CC(CH;)0), 1.33-1.22 (m, 1H, 1/2 CH,CH(OAc)), 0.94 (d,
3H, (CH3).CHCH, J = 6.4 Hz), 0.92 (d, 3H, (CH;),CHCH, J = 6.8 Hz); "C-NMR (100 MHz, CDCly)
8 170.5, 164.1, 162.9, 156.9, 150.7, 146.3, 134.4, 102.6, 100.2, 84.4, 70.8, 68.5, 60.1, 44.6, 37.0, 32.5,
30.0, 27.4, 21.6, 21.0, 20.5, 20.2, 20.1; ESI-HRMS (TFA-Na) calcd for CxHogNOg 414.1917 (MH"),
found 414.1910 (MH™).

(15,4R,65)-4-1sopropyl-1-methyl-7-oxabicyclo]4.1.0|heptan-2-one {82)

o 1) PtOg, Ha, it o
2) NBS, 1N perchloric acid .
aq. dioxane, 0 °C 5
(8]
3) DBU, CH.Cly, 1t
3 steps, 5%
{A¥=)-Carvone a2

(R)-(—)-Carvone (4.13 mL, 26.4 mmol) = PtO, (6.0 mg, 26.4 umol) Zf1Z . KEFHERT 14
R L BB L, 20BE 54 F2BET ., AREHRETEEL .

B o HERY DO EK dioxane K (10%, 220 mL) 2, NBS (23.5 g, 132 mmol) & IN
perchloric acid (78.9 mL, 78.9 mmol) ZMNZ, 0°C T 4 KRR L 72, NayS,0; SIHIKER &
NaHCO; BEfIR W TG Z 1h&, FIGH % CtOAc THIE L7, AH¥ L HAHEEE NaySo,
THARBRIRE T IR L 7,

Bon-HYE% CH.CL (88 mL) IZIEM# L =%, DBU (4.02 mL, 26.3 mmol) %M A EIRT
10 AL 72, UG 2 EtOAc THM L (G 2 K T3 EFEH L 7. i\ THEEE % Na,SO,
TR, WETEML, BonliEEPE7 Iy a2 YA VvAh b8 ue 7
F 7 4 — (80:1 hexanes/EtOQAc) THEZTH Z LI X h EAMRYE 82 (2.44 g, 3 steps 55%)
BT,

[ 9.2 (¢ 1.0, CHCl); TR (KBr) 1711, 1215 cm'; "H-NMR (400 MIIz, CDCls) & 3.43 (d, 1H,
CH,CH(O), J = 4.8 Hz), 2.56 (1, 1H, 1/2 COCH,, J = 13.2 Hz), 2.11-2.03 (m, 2H, 1/2 COCH,, 1/2
CH,CH(O)), 1.89-1.81 (m, 2H, 1/2 CH,CH(O), (CH:),CHCH), 1.55-1.48 (m, 1H, (CH;),CHCH), 1.39
(s, 3H, Me), 0.90 (d, 3H, (CH3),CHCH, J = 6.8 Hz), 0.87 (d, 3H, (CHs);CHCH, J = 6.8 Hz);
BC-NMR (100 MHz, CDCls) 8 209.7, 65.7, 59.9, 44.8, 39.4, 32.8, 27.3, 19.5, 19.3, 15.1; EI-HRMS
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caled for C1oHy0, 168.1150 (M ™), found 168.1148 (M ™).

(35,55)-3-Hydroxy-5-isopropyl-2-methylcyclohex-1-enecarbaldehyde (87)
o] Oy H

. MeQCH;PPh4CI
+BuQK
—_——
THF
then aq. HCOOH OH
t, 95%
82 87

EFZFHIT . MeOCH,PPh;Cl (2.44 g, 7.12 mmol) @ THF (5.0 mL) ¥&¥&IZ +-BuOK (799 mg,
7.12mmol) ZMMAZ 0°C T 1 KffIHEE L /2%, 82 (479 mg, 2.85 mmol) @ THF (5.0 mL) B
PWTLERT 1.5 HFE#EBSRL, 512 H0(0.500 mL) ¢ HCOOH (1.32 mL) ZHIZER
T 30 REIEL 72, K.COs BIALKBKZMZ TRIGE LD, CHCL THE L7, &h¥i
HEEZ NapSO, THRBIRME L TR O liYH 2 PET 7y a2y Y AT VAT L2
2 277 7 4 — (3:1 hexanes/EtQAC) CHEELZ 1T H Z L i & h WAMRYE 87 (493 mg, 95%)
o =
[o]'s +82.1 (¢ 1.0, CHCl); IR (KBr) 3020, 2401, 1665, 1423, 1216 cm™; 'H-NMR (400 MHz,
CDCl3)  10.1 (s, 1H, CHO), 4.29-4.24 (m, 1H, C(CH;)CH(OH)CH,), 2.39 (d, 1H, 1/2 CHyCCHO, J
= 16.6 Hz), 2.22-2.21 (m, 3H, CH;CCH(OH)), 2.18-2.12 (m, 1H, 1/2 CH,CH(OH), 1.76-1.67 (m, 1H,
1/2 CH,CCHO), 1.58-1.50 (m, 1H, (CH;),CHCH), 1.40-1.30 (m, 1H, (CH;),CHCH), 1.25-1.16 (m,
1H, 1/2 CH,CH(OH)), 0.89 (d, 6H, (CH;),CHCH, J = 6.8 Hz); "C-NMR (100 MHz, CDCl;) § 192.6,
156.3, 134.5, 72.9, 38.3, 36.5, 32.5, 26.7, 19.9, 19.6, 13.2; EI-HRMS caled for C;;H;50; 182.1307 (M
), found 182.1311 (M™).

(35,55)-3-(tert-Butyldimethylsilyloxy)-5-isopropyl-2-methylcyclohex-1-enecarbaldehyde (66)

Og-H TBSCI |m|dazole
Y%‘/o 0°C 76/a OTBS
a7
EFRFHRT. 87 (460 mg, 2.52 mmol) @ DMF (25 mL) ¥A#IZ imidazole (1.03 g, 15.1 mmol).
DMAP (37.8 mg, 0.309 mmol) & TBSCI (1.14 g, 7.57 mmol) #HiZ T 50 °C T 1 IRFREHEH L
7o HbO ZMATRIGE RS, EtOAc ZINA THEEEE 2N HCl LARTHE L 7=, FiE%
Na,SO, CHAEBRMEL T, BonlWEEZPE7 v 2 VA NVA T b Ine T 5

7 4 — (40:1 hexanes/EtOAc) THEEIT 2 Z Lic & h BAMIRYE 66 (679 mg, 76%) %1EB7:,
BT —F 3B ote 66 07— F LRI —FK L 7=,
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5-((35,58)-3-((ferr-Butyldimethylsilylyoxy)-5S-isopropyl-2-methyleyelohex-1-enecarbonyl)-2,2,6-
trimethyl-4H-1,3-dioxin-4-one (83)

1 o o\l\
P
Os_H 50 ° O\l\

PrMgCl 0 e

=30°C, THF
—_——
2) DMP

CHzCl,, 0°C

2 steps, 68%

66 &3

oTBS
OTBS

TN FERK F-30 °C T 5-iodo-2,2,6-trimethyl-4H-1,3-dioxin-4-one®” 50 (914 mg, 3.41
mmol) @ THF ¥# (13 mL) & i-PrMgCl (2.0 M in THF, 1.71 mL, 341 mmol) /& FL 5 &
P L7, 66 (505 mg, 1.71 mmol) @ THF (4.0 mL) A ZH T~ L-30 C T 15 2HE#
L7z, NHCl SERIAKERZM A TRIGEIL® CHLCL THE L, &by HHE % NaSO, T
LB EIRME Lo, |BEFMEKT 0°C THONEED CH.CL(10 mL) ¥IEIC DMP(1.10 g,
2.59 mmol) ZANZ 30 FrEHEE L, NapS,0; SIFIZKEH & NaHCO, BERIZKAR Z MA TR
Jt3 7% 1k % (EtOAc %N % CHISE % NaHCO; BRFIARIAR & KO L 72, B % NayS0, T
BRBEML T, BohHMEEZRE7 Sy v av YA VAT AU b ST 7 4 —
(20:1 hexanes/EtQAc) "TREBZ{TH Z Lic & Y EAOMRYE 83 (508 mg, 2 steps, 68%) % 37z,
[a]* +26.6 (¢ 1.0, CHCL3); IR (KBr) 3120, 2958, 1734, 1658, 1571, 1463, 1390, 1352, 1260, 1216,
1076 cm™; 'H-NMR (400 MHz, CDCls) 8 4.21 (br s, 1H, CH,CHOSI), 2.27 (s, 3H, CH:COC(CI13)y),
2.15-2.08 (m, 1H, 1/2 CHCH,CHOSi), 1.96-1.90 (m, 2H, 1/2 CHCH,COSi, 1/2 CHCH,C=CCHj),
1.70 (br s, 9H, CH;CCHOS, C(O)OC(CHs),), 1.53-1.46 (m, 2H, CHCH(CHs),, 1/2 CHCH,C=CCHs),
1.34-1.28 (m, 1H, CHCH(CHa),), 0.87 (br s, 15H, CHCH(CHs),, Si(CH3),C(CHs)s), 0.06 (s, 6H,
Si(CH,);C(CH;)s); "C-NMR (100 MHz, CDCls) & 196.8, 175.4, 158.8, 138.5, 136.1, 109.8, 106.6,
73.0,39.1, 36.7, 32.4,31.3, 31.1, 26.2, 25.8, 25.7, 20.2, 19.9, 19.7, 18.5, 16.5, -3.7, —4.5; ESI-HRMS
(TFA-Na) caled for CpHyoNaOsSi, 459.2543 (M+Na™), found 459.2526 (M-+Na ).

(4aR,6S5,85,8a5)-Methyl
8-((tert-butyldimethylsilyl)oxy)-6-isopropyl-2,8a-dimethyl-4-oxo-4a,5,6,7,8,8a-hexahydro-4 H-

chromene-3-carboxylate (84)

o, o\|\ Os_OMe

0 O Q.
= 1) MeOH, toluene A
_— O
2} DBU
toluene, 100 *C
'OTBS 2 steps, 80% OTBS
a3 84

L&Y 83 (43.7 mg, 0.100 mmol) i< toluene (0.8 mL) & MeOH (0.2 mL) %I T 90°C T
12 SRR L 768, B L 7=,
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FE TR 5 N7 FRHT D toluene (1.0 mL) ¥AMIC DBU (15 ul, 0.100 mmol) % NZ T 100 °C

T 12 KFEEHIRL 72, RIS Z EOAc THR L H,0 TH¥ L 72, BHE % Na,S0, TEEREE
BHLT, BontlpE2bM v Sy av VAV I A 70w 5 74— (20:1
hexanes/EtOAc) THEIZTH & &iT & hEAMRYE 84 (43.7 mg, 2 steps, 80%) % 57D
3:1 DY PAFLAREWE L TEL,
[a]”p +31.7 (¢ 1.0, CHCly); IR (KBr) 2957, 2932, 1707, 1679, 1587, 1464, 1437, 1391, 1362, 1257,
1216, 1114 cm™; "H-NMR (400 MHz, CDCl3) 6 3.87-3.82 (m, 1H, CHOTBS), 3.79 (s, 3H, CO,CHy),
2.47 (dd, 1H, J = 16.0, 4.0 Hz, CH,CHCO), 2.22 (s, 3H, C=CCHy), 2.15-2.07 (m, 1H, 1/2 COCHCH,),
1.77-1.71 (m, 1H, 1/2 CH,CH(OTBS)), 1.57-1.47 (m, 2H, (CH;),CHCH, (CH;)»,CHCH)), 1.30-1.25
(m, 1H, 1/2 COCHCH,), 1.19 (s, 3H, C(CH;)CH(OTBS)), 1.00-0.84 (m, 16H, 1/2 CH,CH(OTBS),
Si(CH;3),C(CHa)s, (CH3),CHCH), 0.11 (d, 6H, Si(CH3),C(CHs)s, J = 9.2 Hz); “C-NMR (100 MHz,
CDCl;) & 189.4, 175.3, 166.0, 110.3, 87.5, 76.3, 69.0, 52.2, 50.1, 40.6, 36.1, 32.4, 25.4, 23.6, 20.6,
19.7, 19.4, 17.9, 9.8, —4.8, —5.3; ESI-HRMS (TFA-Na) calcd for Co;H3sNaOsSi, 433.2386 (M+Na '),
found 433.2403 (M+Na™).

(15,45,65)-4-Isopropyl-1,3,3-trimethyl-7-oxabicyclo[4.1.0]heptan-2-one (92)
" 1) Ha, PtOg, 1t 0
2)LDA, Mel, THF, 0°G
3)LDA, Mel, THF, 0°C O
4) NBA, AgOAc, AcOH, 1t
5) KGO, MeOH, 1t
{R)-{-)-Carvone 5 steps, 62% 92

(R)-(—)-Carvone (15.0 mL, 95.5 mmol) & PtO, (21.7 mg, 95.5 umol) #MZ. KEEFKTE
T 23 IRHEERL 2, IS Z ¥ 74 M #E. font-HAPBERREND X EROKIE
AW,

PN I rEESK T, -Pr.NH (20.2 mL, 143 mmol) ¢ THF (280 mL) &#KIZ »-BuLi (53.3 ml,
143 mmol) ZHZ.0°C T 1 BRRHERL /-, Z20% HYWE D THF (20 ml) WKZINZ 3 B
EIE#R L 7, HEvaT Mel (20.8 mL, 334 mmol) Z 1A 12 R L 72, NH,Cl TR 2 &1
SR TtOAc THIR L. BB 2K THRE L 7248, NaSO, Z H TR L 72, IR
BohnttlHPEE2 R E 7 I v v VA VAT IR 57 4 — (100 ;1
hexanes/EtOAc) CTHIREHE 1T Z it X DAY 2 & UHET 2B L 72,

FATEEA T, i-Pr.NH (33.7 mL, 239 mmol) @ THF (280 mL) A% 2 »-BuLi(88.7 mL,
239 mmol) %M Z. 0°C T | BsRAEEEL 72, 2 O%BMWED THF (20 ml) B\EEMEZ, =
BT 6 L 724, Mel (20.8 mL, 334 mmol) MAZHIC 12 BRREL 72, NH,Cl #f1
AIEETRIGZIFIEEE 742 EtOAc THML . HREEZ K THHR L 8. NaSO, ZAWT
FEL 7z, B, BolvicHMER P Sy ar YA VAT L IR N T T 4 —
(100:1 hexanes/EtOAc) THRER 21T Z LItk W AERYZ S OEO 2 EBME L 7=,

BoNHME D AcOH (318 mL) ¥EHIZ NBA (26.3 g, 191 mmol) & AgOAc (31.9 g, 191

181



mmol) ZMAZIRMT 4 REEIEL 2. KIGKE £ 74 B, NaHCO; BEFIKAR 2 A

T, EtQAc Thi) U7, HRE 2 NapySO, THBREBIRM L., Boh - BpELFE7 Sy

YUBTFNATLIRT T T 7 4 — (2011 hexanes/EtOAc) THUBH 2T Z L2 X b B
PreeEUCHTZ2RML 2. BoNHYED MeOH (318 mL) BEHEIZ K.CO;5 (39.6 g, 287
mmol) ZMA TERT 30 B L %, ICHE? EtOAc THERL 78, FiE%2 00 T
L. NSO, THEBBIRE L7z BoNT-MHMEZHRET7 S vy as VAF VAT AU

k75 7 4 — (50:1 hexanes/EtOAc) CTHREEZ TS Z Lick h E@mMRYE 92 (11.7 g, 5 steps
62%) =37,

[’ —102.7 (¢ 1.0, CHCL); IR (KBr) 1743, 1075, 857, 773, 466 cm™; 'H-NMR (400 MHz, CDCL)
8 3.42 (d, 1H, CH(O)C, J = 4.8 Hz), 2.15 (dd, 1H, 1/2 CH,CH(O)C, /= 10.4, 15.6 Hz), 2.02 (ddd, 1H,
1/2 CH,CH(O)C, J = 4.8, 6.4, 15.6 Hz), 1.96-1.89 (m, 1H, CH(CHa),), 1.58-1.53 (m, 1H,

CHCH(CHa),), 1.38 (s, 3H, CH;COCH), 1.16 (s, 3H, CH;CCHS3), 1.12 (s, 3H, CH;CCH), 0.95 (d, 3H,
CH(CHs)s, J = 12.4 Hz), 0.87 (d, 3H, CH(CHa),, J = 7.2 Hz); "C-NMR (100 MHz, CDCl;) 8 210.5,
63.3,57.1, 49.9, 47.5, 27.6, 24.8, 24.4, 20.9, 20.8, 18.9, 16.7; EI-HRMS calcd for C1oHz0; 196.1463

(M™), found 196.1451 (M ™).

| 5-((35,55)-3-((tert--Butyldimethylsilyl)oxy)-5-isopropyl-2,6,6-trimethylcyclohex-1-
enecarbonyl)-2,2,6-trimethyl-4H-1,3-dioxin-4-one (90)

1) TMSCH,OMe, s-Bulli, +BuOK 0w O
THF, —60 °C to ¢t \I\
4 2) TBSCI, Imidazole, DMAP 0. _Jw O
E ﬁ '/ DMF, 80 °C
5 -
3) FPrMgCl, 50, THF, 30 °C
4) DMP, CHyCly, 0 °C OTES
92 4 steps, 44%

90

7T EESAT . TMSCH,0Me (0.738 mL, 4.73 mmol) @ THF (10 mL) ¥#IZ—23 °C Fic
T 5-BuLi (1.1 M in cyclohexane, n-hexane, 4.46 mL, 4.73 mmol) Z# T LZER T 30 oRE#E#EL
7ot%, -78°C T 92 (310 mg, 1.58 mmol) @ THF (5.8 mL) A% F L. —60°C T 40 &
BHRL 72, #D%. BuOK (0.709 g, 6.31 mmol) ZIATEHRF THRLICEEIY 1 HEH
FRU 7z, NHCl BRI EINZ T 15 DB URIEZ 1D, CHCL 22 THREE
ANHICICHide L. NapSO, TUERA SIS L 72, '

BoNIEHED DMF (16 mL) ¥AIC imidazole (430 mg, 6.32 mmol). DMAP (19.3 mg, 0.158
mmol) & TBSC1(0.714 g;4.74 mmol) Z A CTEREWMKT 60°C T 1 FFREERL 2., H0
ZIZTRIGZIED, EtOAc Z M A THBE 2K THE L 7. BB % NaySO, CREEE B
LT, Boni-HPEEZRE 79y a0 AATIarue 75 74— (10011
hexanes/EtOAc) THEMZTI Z L Y ERP 2 EUHET 2 ERHL 72,

73T YEFEHRT-30°C T 5-iodo-2,2,6-trimethyl-4H-1,3-dioxin-4-one (50) @ THF &K (10
mL) I i-PrMgCl (2.0 M in THF, 2.37 mL, 4.73 mmol) ZH T L 30 oB#PL -8, Soh/ol
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O

YIE o THF (5.8 mL) Sl ZHE T LERT 15 SEEER L, NHC SIfKREREMZ TR
J5% 1k CH.CL CHItt L., Ab¥ - HHE% Na,S0O, THZREIRMGE L 7.

ERFHKT 0 °C THONERED CHCL B (16 mL) i DMP (1.00 g, 2.37 mmol)

ZIZ 15 FRIEEEL 72, NayS,0; SIAIAGAIK L NaHCO; SRIZKER 22 TRIGE%E ED,
CH,CL ZMATHEEEZMH Lz, H8E%E NaS0, TERBHEEL T, fonlyE2
HE7 Iy av b NAhIAIuw 777 4 — (10:1 hexanes/EtOAc) THERZITH Z
iz X hBEMRYE 90 (321 mg, 4 steps, 44%) #1&F7,
[a]Pp+27.7 (¢ 1.0, CHCLy); IR (KBr) 2957, 2858, 1744, 1656, 1545, 1468, 1377, 1346, 1253, 1198
em™; '"H-NMR (300 MHz, CDCl;) 84.15 (t, 1H, CHOTBS, J = 14.7 Hz), 245 (s, 3H,
CH;COC(CHs)y), 1.98-1.89 (m, 1H, CH(CH:s)), 1.79-1.71 (m, 1H, CHCH(CHs),), 1.70 (s, 3H,
CH5COC=0), 1.69 (s, 3H, CH;COC=0), 1.60-1.55 (m, 2H, CH,CHOTBS), 1.55 (s, 3H,
CH;CCHOTBS), 1.13 (s, 3H, CH;C(CH;)C), 0.95 (s, 3H, CH;CH(CH;)CH), 0.93 (d, 3H,
CH;CH(CH3)CH, J = 6.9 Hz), 0.89 (s, 9H, (CH3);CSi), 0.84 (d, 3H, CH;CH(CH3)CH, J = 6.9 Hz),
0.10 (s, 3H, 1/2 (CHz)Si), 0.07 (s, 3H, 1/2 (CH3),Si); "C-NMR (75 MHz, CDCl;) & 197.6, 179.1,
158.2, 143.4, 132.4, 110.3, 105.8, 77.4, 72.6, 47.3, 39.5, 29.7, 26.0, 25.6, 25.3, 25.3, 25.2, 24.8, 24.6,
23.7, 21.8, 18.8, 18.3, 16.5, —3.8, —4.7; ESI-HRMS (TFA-Na) caled for CyHyNaOsSi 487.2856
(M+Na"), found 487.2841 (M+Na ™).

(4aR,685,85,8a8)-Methyl-8-((fert-butyldimethylsilyl)oxy)-6-isopropyl-2,5,5,8a-tetramethyl-4-oxo-
4a,5,6,7,8,8a-hexahydro-4H-chromene-3-carhoxylate (89)

o o\l\ 0.._OMe

Q. 0
1) MeOH, toluene, 90 °C

o

2) BBU, toluene, 100 °C

oTBS 2 steps, 69% OTES

a0 as

LAY 90 (622 mg, 1.34 mmol) i< toluene (11 mL) & MeOH (2.7 mL) ZMZ T 90°C T 3
R L7288, BRE L 7.

BoNT-EBED toluene (13 mL) IBHLIC DBU (0.200 mL, 1.34 mmol) 2% T 100 °C T 4
RERIHEHE L 72, H,0 Z2IA CRIEE Ik, CH.ClL T L7z, HHE% NapSO, THEIRHIE
WLT, Boh-HEZdh 7Sy ras UhXFvAssrue b 7974 — (251
hexanes/EtOAc) THRIEZ1TSH Z LIk b BEIRYE 89 (407 mg, 69%) %1F7z,

[a]*p +19.9 (¢ 0.1, CHCl); IR (KBr) 2371, 1745, 1060 cm '; "H-NMR (400 MHz, CDCl3) & 3.82 (dd,
1H, J = 4.8, 11.6 Hz, CHOTBS), 3.78 (s, 3H, CH;0C=0), 2.39 (s, 1H, CHC=0), 2.13 (s, 3H,
CHsC=C), 2.02-1.97 (m, 1H, CH(CHa),), 1.52 (ddd, 1H, 1/2 CH,CHOTBS, J = 3.2, 4.8, 13.7 Hz),
1.39-129 (m, 1H, 1/2 CH,CHOTBS), 1.31 (s, 3H, CH;CCHOTBS), 1.25 (s, 3H, CH;CCHj),
1.04-1.00 (m, 1H, CHCH(CHj),), 1.03 (s, 3H, CH;CCHs), 0.91 (s, 9H, (CH;);CSi), 0.90 (d, 3H,
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CH;CH(CH;)CH, J = 6.8 Hz), 0.79 (d, 3H, CH;CH(CH;)CH, J = 6.8 Hz), 0.10 (s, 3H, 1/2 (CH))S1),
0.10 (s, 3H, 1/2 (CHs),Si); *C-NMR (100 MHz, CDCls) 5 189.3, 174.0, 166.6, 111.5, 87.9, 77.2, 58.9,
52.0, 51.3, 37.8, 29.4, 28.9, 25.9, 25.2, 24.6, 20.6, 19.0, 18.3, 16.9, 13.5, —4.4; ESI-HRMS (TFA-Na)
caled for CyHsaNaOsSi 461.2699 (M+Na*), found 461.2697 (M+Na*),

(5a8,68,85,9aR)-6-((fert-Butyldimethylsilyl)oxy)-8-isopropyl-5a,9,9-trimethyl-3-(pyridin-3-yl)-5a
46,7,8,9,9a-hexahydropyrano[4,3-b]chromene-1,10-dione (97)

| =
OsOMe cl 2N
0 ]
e LHMDS
o}

_—
THF, -78°Ctant
44%

0TBS

89

7T YEHSAT. LHMDS (1.0 M sol. in THF, 2.12 mL, 0.212 mmol) ¢ THF (1.0 mL) A&

1Z-78 °C T 89 (93.0 mg, 0.212 mmol) @ THF ¥ (1.2mL) 2% T L CTEET 4 RREEE
L7z#. —78 °C T T nicotynoylchloride hydrochloride (113 mg, 0.637 mmol) #MZ 0°C T 15
IFHERLSEIRT 2 RFEERL 2. ACOH ZMA TRIGZIED 728, ¥V AF L Bg &M
AL T HTH7 Iy ad VA A I o075 74— (51 hexanes/EtOAc) ThS
Mz el hBERAMRYE 97 (52.0 mg, 44%) 2157,
[o]”'p +43.1 (¢ 1.0, CHCls); IR (KBr) 2965, 1743, 1262, 1075 cm™; "TH-NMR (400 MHz, CDCl5)
8 9.04 (s, 1H, Py), 8.74 (d, 1H, Py, J= 6.0 Hz), 8.17 (d, 1H, Py, J = 13.2 Hz), 7.46-7.42 (m, 1H, Py),
6.38 (s, 1H, CH=C), 3.94 (dd, 1H, CHOTBS, J = 4.8, 11.7 Hz), 2.55 (s, 1H, CHC=0), 2.06-1.99 (m,
1H, CH(CH;);), 1.62-1.56 (m, 2H, CH,CHOTBS), 1.30 (s, 3H, CH;CCHOTBS), 1.24 (s, 3H,
CH;CCHs), 1.11 (s, 3H, CH;CCH;), 1.11-1.06 (m, 1H, CHCH(CHa),), 0.95 (s, 9H, (CH3);CSi), 0.93
(d, 3H, CH;CH(CH3)CH, J = 7.2 Hz), 0.82 (d, 3H, CH;CH(CH3)CH, J = 6.4 Hz), 0.18 (s, 3H, 1/2
(CH:3)Si), 0.15 (s, 3H, 1/2 (CH;),Si); C-NMR (100 MHz, CDCls) & 187.5, 172.4, 161.9, 157.1,
151.9, 146.9, 134.5, 100.9, 98.1, 90.8, 90.5, 77.4, 76.9, 60.4, 51.1, 38.2, 29.8, 29.4, 28.8, 25.9, 25.2,
24.6,22.8, 18.9, 18.3, 16.8, 14.2, 4.2, —4.3; ESI-HRMS (TFA-Na) [M+Na]" calcd for CyoHsyNNaOs
534.2652 (M+Na"), found 534.2658 (M+Na").

(5a8,685,85,9a8,10R)-10-Hydroxy-8-isopropyl-5a,9,9-trimethyl-1-oxo-3-(pyridin-3-y1)-1,5a,6,7,8,
9,9a,10-octahydropyrano[4,3-b]chromen-6-yl acetate (88a)
1) AcCl, MeOH, 0 °C

2) Ac;0, EtgN, DMAP
CH,Cly, t

3) NaBH,, CeCl3 7H,O
MeOH, THF
-78°Ct00°C

3 steps 73%

184



L&Y 97 (20.0 mg, 39.1 umol) % MeOH (0.6 mL) & THF (0.2 mL) IZ¥EML, 0 °C T
AcCl (28 uL, 0.391 mmol) ZMZ T 1 RefEHEIBEL 725, WL .

EFRFHRA TEIRT, & 5N 7RED CHCL (0.8 mL) ¥HIC Et;N (38 uL, 0.274 mmol) - &
fillif D DMAP MUY Ac,O (13 wL, 0.137 mmol} Z 1A TEE T 1 FE#EEL -, MeOH %
MATRIGE IS, K22 7ER%E CHCL Tt L 72, A8 7588 % NSO, T
BRRIBME L 72,

B o B D MeOH (0.6 mL) & THF (0.2 mL) &A# 2—78 °C T, CeCly-7H,0 (18.9 mg,
50.8 pmol) & NaBHy (1.9 mg, 50.8 pmol) ZH1Z T 0°C T 30 HEEELE, PR FV2A
TEIRZIED ., KEMAZ/2IEE T CHClL T L7z, b3 7E8E% NaSO, TIZREE
WMLTC, BonHMEL2 7L 37 F 47 TLC (1:2 hexanes/EtOAc) THRMZTI T Lick
h AMIEA 88a (12.6 mg, 3 steps 73%) = &7,

[o]”p +58.3 (¢ 1.0, CHCL); IR (KBr) 3433, 2361, 1638, 1241, 1041 cm™; '"H-NMR (400 MHz,
CDCls) 8 9.03 (s, 1H, Py), 8.70 (s, 1H, Py), 8.13 (d, 1H, Py, J = 8.4 Hz), 7.44 (bs, 1H, Py), 6.47 (s,
1H, CH=C), 5.05 (d, 1H, CH(OH)CH, J = 4.0 Hz), 5.00 (dd, 1H, CHOAc, J=4.8, 12.0 Hz), 2.82 (bs,
1H, HOCH), 2.18 (s, 3H, CH3C(O)OCH), 2.06-1.99 (m, 1H, CH(CHa),), 1.79 (ddd, 1H, 1/2
CH,CHOAc, J = 13.2, 4.8, 3.2 Hz), 1.67 (s, 3H, CHsCCHOAc), 1.54 (m, 2H, CHCH(OH),
CHCH(CHs),), 1.32 (m, 1H, 1/2 CH,CHOAc), 1.28 (s, 3H, CH;C(CH:;)CH), 1.23 (s, 3H,
CH;C(CH3)CH), 0.96 (d, 3H, CH;CHCH;, J = 6.8 Hz), 0.85 (d, 3H, CH;CHCH;, J = 6.8 Hz);
BCNMR (75 MHz, CDCls) 8 170.5, 161.7, 126.5, 105.0, 102.2, 84.3, 78.0, 77.4, 60.6, 53.0, 51.5,
39.8, 29.9, 27.8, 26.3, 25.6, 25.4, 21.6, 19.1, 19.1, 15.9, 15.8; ESI-HRMS (TFA-Na) calcd for

- C35H3NNaOg 464.2049 (M+Na"), found 464.2048 (M+Na™).

(5a8,65,85,9a8,10R)-10-Hyd roxy-8-isopropyl-5a,9,9-trimethyl-1-oxo0-3-(pyridin-3-yl)-1,5a,6,7.8,
9,9a,10-octahydropyrano{4,3-bJchromen-6-yl 4-cyancbenzoate (88b)
1) AcCl, MeCH, 0 °C

2) pCNBzOH, EDCI
DMAPR, CH,Cly, it

3) NaBH,, CeClg THgO
MeOH, THF
—78°C100°C

3 steps 44%

&% 97 (11.8 mg, 23.1 umol) % MeOH (0.4 mL) & THF (0.1 mL) IZiEfEL. 0°C T
AcClI (16 uL, 0.231 mmol) % M2 T 1 RFFEIIHIBR L 728, BRE L 7=,

EFRFHIATERT, %507 HHED CH,CL(0.5 mL) ¥ EDCI (8.0 mg, 41.5 umol) &
ikl & DMAP KX p-CNBzOH (5.1 mg, 34.6 umol) % MZ TERT 30 oL, H0
EMATRIGZILS, CILCL A TEEE% 1| M HCI, NaHCO; BBfI/KEH CHEE L 72,
B o N EHE % Na,SO, THZIRB IR L 72,

BoN/EED MeOH (0.4 mL) & THF (0.1 mL) BE&ELEICZ-78 °C T, CeCly-7H,0 (11.2
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mg, 30.0 pmol) & NaBH; (1.1 mg, 30.0 umol) #MZ T 0°C T 30 SR LAZ, 7 vE
METRIGZ IS, KEIZFERZ CHCL THH L2, 8b¥E8E% NayS0, Tk
BEWLT, BonHlWEE 7L 895 4 7 TLC (122 hexanes/BtOAc) THRMEITHI Z L
kb AEEEYE 88b (5.4 mg, 3 steps, 44%) %187,

[¢]*p +88.3 (¢ 0.1, CHCls); IR (KBr) 3433, 3020, 2341, 1637, 1216 ¢cm'; "H-NMR (400 MHz,
CDCl3) & 8.99 (bs, 1H, Py), 8.68 (bs, 1H, Py), 8.23 (d, 2H, p-CNBz, J = 8.4 Hz), 8.14 (bs, IH, Py),
7.80 (d, 2H, p-CNBz, J = 8.4 Hz), 7.45 (bs, 1H, Py), 6.41 (s, LH, CH=C), 5.28 (dd, 1H, CHOp-CNBz,
J=5.0, 12.2 Hz), 5.09 (d, 1H, CH(OH)CH, J = 3.6 Hz), 2.85 (bs, 1H, HOCH), 2.10-2.04 (m, 1H,

CH(CHs)), 1.92 (ddd, 1H, 1/2 CH,CHOp-CNBz, J = 3.2, 4.8, 13.0 Hz), 1.82 (s, 3H,

CH5CCHOp-CNBz), 1.70 (m, 1H, CHCH(CH3),), 1.63 (d, 1H, CHCH(OH), J = 4.0 Hz), 1.28 (s, 3H,
CH;C(CH3)CH), 1.25 (m, 411, CH,C(CI:)CH, CH,CHOp-CNBz), 0.98 (d, 3H, CH;CHCH;, J = 6.8
Hz), 0.86 (d, 3H, CH;CHCH3, J = 6.4 Hz); "C-NMR (100 MHz, CDCl;) 8 164.3, 163.8, 162.0, 134.3,
132.5,130.5, 118.1, 116.8, 103.9, 100.2, 83.8, 79.8, 77.4, 77.3, 60.8, 53.1, 51.6, 39.7, 31.8, 31.1, 29.9,
27.7, 26.3, 25.6, 254, 22.9, 22.8, 19.1, 19.0, 16.1, 14.4; ESI-HRMS (TFA-Na) caled for
C31HzN,NaOg 551.2158 (M+Na "), found 511.2171 (M+Na*).

(R)-5-(3-Chloroprop-1-en-2-yl)-2,6,6-trimethyleyclohex-2-enone (105)

Q 0
+BuQCl, Si0,
—_—
hexane
—-30°Ctort
92%
Cl
6,6-Dimethylcarvone 105

EEFMIAT. 6,6-dimethylcarvone ™ (1.71 g, 9.59 mmol) I hexane (38.4 mL) & silicagel

(4.80 g) #IMA 7-#-30°C T C BuOCI (1.19 mL, 10.6 mmol) # AN Z iR T 40 HE#HE L 7,
Nap$,0; BIFKEH 2 M2 CRIG# Ik® ., 7 4 +#EE EtOAc 22 CHEREZ K Tl
L7, BREE % NaSO, THBEBIBW L ¢, BohiWEL T VA5V AT L7 0= |
25 7 4 — (80:1 hexanes/EtOAc) CREBLA 4TS & &ic & h EHEMRYE 105 (1.76 ¢, 92%) %
B,
[a]*’p —24.2 (¢ 1.0, CHCls); IR (KBr) 2974, 2925, 1669, 1381 cm™; "H-NMR (300 MHz, CDCl;)
8 6.61 (m, 1H, CH=CCHa), 5.37 (s, 1H, 1/2 CH,=C), 5.08 (5, 1H, 1/2 CH,=C), 4.04 (m, 2H, CH,Cl),
2.72 (t, 1H, CHC(CHs),, J = 7.2 Hz), 2.45 (m, 2H, CH,CH), 1.78 (m, 3H, CH;C=CH), 1.10 (s, 3H,
CH;CCHa), 1.02 (s, 3H, CHsCCHs); *C-NMR (100 MHz, CDCls) 8 203.6, 145.2, 142.4, 133.5, 117.3,
50.3, 46.9, 44.9, 30.0, 23.6, 19.5, 16.4; EI-HRMS caled for Cp,H};,CIO 212.0968 (M™), found
212.0976 (M™).
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{5)-5-(3-Hydroxyprop-1-en-2-yl)-2,6,6-trimethylcyclohex-2-enone {104)

O O
Cux0, pTsOH
—_—
DMSO, Hy0
i, 92 %

o 0s HO™

SEFEFET. L&Y 105 (1.53 g, 7.19 mmol) @ DMSO/H,0 (1:2, 12 mL) E#EIT Cu0 (1.34
g, 9.35 mmol) & p-TsOH H,O (1.36 g, 7.91 mmol) &M Z =%, ER T2 FFEEEL -, 1%
H;PO, 7AW & EtOAc 2 M Z 30 MR L TR Z 1L & 71 M EIRE EtOAc THH L 7.
GOV EHREEZ NaySO, THEBRBRHEL C.Bon/-HPEEZRE 77 v a2 VA D
L7077 7 4 — (51 hexanes/FtOAc) THEMZTH LIk Y EAWMRYHE 104
(128 g, 92%) %7, '
[a]*p +176.1 (¢ 1.0, CHCls); IR (KBr) 3609, 3020, 1701, 1666, 1522, 1423, 1216 cm™; '"H-NMR
(400 MHz, CDCl3) 8 6.62 (m, 1H, CH=CCH3), 5.27 (s, IH, 1/2 CH,=C), 5.00 (s, 1H, 1/2 CH,=C),
4.05 (m, 2H, CH,OH), 2.53 (m, 1H, CHC(CHs),), 2.44 (m, 2H, CH,CH), 1.79 (m, 3H, CH:C=CH),
1.11 (s, 3H, CH;CCH;), 1.04 (s, 3H, CH;CCH;); "“C-NMR (100 MHz, CDCl)
8216.5, 144.4, 111.2, 75.6, 64.4, 50.6, 47.1, 45.1, 31.6, 27.0, 23.5, 11.4; EI-HRMS  caled  for
C12H 130, 194.1307 (M™), found 194.1306 (M™),

(R)-5-((S)-2-(Hydroxymethyl)oxiran-2-yl)-2,6,6-trimethylcyclohex-2-enone (112)

O e}
mCPBA

—_— O

CHsCl
0°Ctont
HO™ 104 9% HO” 112

EFFHRAT. 0 °C Tt TEY 104 (2.00 g, 10.3 mmol) @ CHCL & (111 mL) I

mCPBA (1.95 g, 11.3 mmol) ZHIZAEIR T 2 FFA] 40 T RIBEHE L 72,0 °C T NapS,0; FEFIK IR
EIMZTRIGZ 1k, NaHCO; 2 Z T CH,CL THH L7z, &h¥AHE% Na,S0, T
BEBEEELT, BonlWER2 R E7 Iy a2 YA VAT AR N9 74— (31
hexanes/EtOAc) THREZITH J LIC X D EAMRYE 1122168, 99%) 2P 7 AT VARG
¥ (32) & LTEx,
[a]n —40.9 (¢ 1.0, CHCLs); IR (KBr) 3454, 2391, 2117, 1639, 1070 em™; 'H-NMR (300 MHz,
CDCl3) & 6.60 (m, 1H, CH=CCHS3), 3.60 (m, 2H, CH,OH), 3.12 (d, 1H, 1/2 CH,0C, J = 4.5 Hz), 2.70
(m, 1H, 1/2 CH,CH), 2.66 (d, 1H, 1/2 CH,0C, J = 4.8 Hz), 2.50 (m, 1H, 1/2 CH,CH), 1.78 (s, 3H,
CH;C=CH), 1.75 (t, 1H, CHC(CHa),, J = 5.1 Hz), 1.21 (s, 3H, CHsCCH3), 1.17 (s, 3H, CH;CCH3);
BC-NMR (100 MHz, CDCl) & 203.5, 203.3, 141.8, 141.3, 134.1, 133.9, 61.6, 61.5, 61.2, 60.1, 52.6,
50.1, 48.6, 48.5, 44.4, 44.0, 31.0, 26.4, 26.3, 26.0, 25.8, 21.7, 21.4, 16.5, 16.4; EI-HRMS calcd for
C12His0: 210.1256 (M "), found 210.1253 (M ).
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(R)-5-((R)-2-(((tert-ButyldimethylsilyDoxy)methyl)oxiran-2-y])-2,6,6-trimethyleyclohex-2-enone
(114)

e} TBSCI, Imidazole o

CHoCl,, 1t

oo 112 95%

ERFHERT L&Y 112 (509 mg, 2.42 mmol) @ CH,CI, (25.9 mL) ¥A#IC imidazole (494 mg,

7.26 mmol) & TBSCI (547 mg, 3.63 mmol) ZMZZERT 30 FFHEL 72, 1,0 #MAZ TRIE
Z1kd., EtOAc ZMATEEBZ K THEL /-, G#E% Na,SO, TEBRBIEBEL T, &5
NHPEERE TSy as YA AT LA O% 75 7 4 — (50:1 hexanes/FtOAc) T
BZT) 2 L ik D EANRYE 114 (750 mg, 95%) 2P 7 AFLARAY (1:D) LT
B,
[a]*'p ~48.0 (¢ 1.0, CHCL3); IR (KBr) 1633, 1106 cm™; 'H-NMR (300 MHz, CDCl3) & 6.58 (t, 1H,
CH=CCH3, J = 2.4 Hz), 3.60 (m, 2H, CH,OTBS), 2.94 (d, 1H, 1/2 CH,OC, J = 5.4 Hz), 2.61 (m, 111,
12 CH,CH), 2.61 (d, 1H, 1/2 CH,0C, J = 2.7 Hz), 2.44 (m, 1H, 1/2 CH,CH), 1.93 (dd, 1T,
CHC(CHa),, J = 5.1, 6.0 Hz), 1.76 (s, 3H, CH;C=CH), 1.21 (s, 3H, CH;CCH3), 1.19 (s, 3H,
CH:CCHs), 0.86 (m, 9H, (CHy):CSi), 0.01 (m, 6H, (CHs);Si); “C-NMR (100 MHz, CDCL3) 6 203.7,
203.2, 141.9, 141.7, 133.9, 133.5, 64.3, 63.1, 61.3, 61.0, 52.7, 50.1, 49.3, 47.9, 44.6, 44.2, 26.5, 26.4,
26.1, 26.0, 25.8, 21.6, 21.3, 18.5, 18.4, 16.6, 16.5, -5.3, -5.4; ESI-HRMS (TFA-Na) calcd for
C1sH3,Na0;8i 347.2018 (M+Na™), found 347.2021 (M+Na™).

TBSO 114

(5)-5-((S5)-1-((fert-Butyldimethylsilyl)oxy)-3-hydroxypropan-2-yl)-2,6,6-trimethylcyclohex-2-
enone (115)

0 CpgTiC'g, Mn, HQO

THF, rt, 53% HO

TBSO" 114 TBSO™ 115

7T ERRT. ZEiiZ T Cp,TiClL (1.27 g, 5.08 mmol) & Mn (1.02 g, 18.5 mmol) ¢ THF
WK (20 mL) % 15 oEE#E L 2%, L&Y 114 (750 mg, 2.31 mmol) & H;O (1.66 mL, 92.4
mmol) @ THF (3 mL) #ARZ M T L 12 R L 72, f870 NaH,PO W 2 M X TRIG % 1k
B, 74 FE#EE EtOAc THIE L 72, &be BB % NaySo, THEEEEEL T, &5
NIHYEERET7 2y v VAT NAT A B M T 7 4 — (10:1 hexanes/EtOAc) T
BEERITH Z Ltk h EAHRYE 115 (382 mg, 53%) 2/ T, FEEl 114 276 mg, 37%) %[0l
L 72,
[o]'p —41.6 (¢ 1.0, CHCL); IR (KBr) 3453, 3020, 1663, 1217 cm™'; '"H-NMR (300 MHz, CDCL3) 8
6.61 (dd, 1H, CH=CCHs, J = 1.2, 2.4 Hz), 3.71 (m, 2H, CH,OTBS), 3.71 (m, 2H, CILOH), 2.31 (m,
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2H, CH,CH=C), 2.03 (m, 1H, CHCH,OH), 1.82 (m, 1H, CHC(CHs),), 1.75 (s, 3H, cf_13c=CH) 1.20
(s, 3H, CH;CCHj), 1.07 (s, 3H, CH;CCHj), 0.89 (m, 9H, (CH;);CSi), 0.07 (m, 6H, (CH;),Si);
BC-NMR (100 MHz, CDCl3)  217.1, 133.6, 75.8, 63.7, 59.1, 47.8, 45.3, 41.3, 37.6, 28.1, 25.9, 25.2,
23.0, 18.3, 14.1, 11.4, —5.3, —5.4; ESI-HRMS (TFA-Na) calcd for CjsH3NaO3Si 349.2175 (M+Na ™),
found 349.2168 (M+Na").

("-2,6,6-Trimethyl-5-(2,2,3,3,9,9,10,10-0octamethyl-4,8-dioxa-3,9-disilaundecan-6-yl)cyclohex-2-
enone (116)

TBSCI, imidazole

HO TBSO

CHLCly, 1t

8507 115 9% TBSO” 118

SBEFEAT L&YW 115 (373 mg, 1.14 mmol) d CH,Cl, (11.4 mL) ¥ 1< imidazole (233 mg,

3.43 mmol) & TBSCI (258 mg, 1.71 mmol) ZMARET 30 MR L 72, H,0 M A TG
%1k®, EtOAc M THBBEZ K THE L . AHEE NaSO, THEBBHEL <. B5
NHBBEERE7 Iy a2y VA NE T A IO T 7 £ — (200:1 hexanes/EtOAc)
THR#ZITH Z ik hEAMRYE 116 (498 mg, 99%) =157,
[ =31.9 (¢ 1.0, CHCIy); IR (KBr) 3020, 2955, 2930, 2360, 2340, 1660, 1470, 1255, 1216, 1088
em'; "H-NMR (400 MHz, CDCls) & 6.59 (dd, 1H, CH=CCHs, J = 0.9, 1.8 Hz), 3.55 (m, 4H, 2 x
CH,OTBS), 2.35 (m, 2H, CH,CH=C), 2.06 (m, 1H, CH(CH,OTBS),), 1.85 (m, 1H, CHC(CHs),),
1.72 (s, 3H, CH,C=CH) 1.16 (s, 3H, CH;CCHj), 1.02 (s, 3H, CH;CCH,), 0.86 (m, 18H, 2 x
(CH;);CSi), 0.01 (m, 12H, 2 x (CH,),;Si); BC-NMR (100 MHz, CDCl3) 8 205.0, 143.7, 133.4, 63.8,
61.4, 45.6, 43.4, 42.9, 26.1, 24.8, 23.9, 20.5, 18.4, 16.6, 5.3, --5.4; ESI-HRMS (TFA-Na) calcd for
C4aHusNaO38i; 463.3040 (M+Na™), found 463.3061 (M+Na™),

(15,45,65)-1,3,3-Trimethyl-4-(2,2,3,3,9,9,10,10-octamethyl-4,8-dioxa-3,9-disilaundecan-6-yl)-7-
oxabicyclo[4.1.0]heptan-2-one (102)

e}
1) NBA, AgOAcC
ACCH, rt

TBSO
2) K500,
TBSO 117 MeOH, rt
2 steps, 60%

&% 117 (498 mg, 1.13 mmol) @ AcOH (11.3 mL) #AHE T NBA (468 mg, 3.39 mmol) &
AgOAc (566 mg, 3.39 mmol) Z AR T 2 BRHEEL 72, £ 7 1 F EBHE NaHCO; fIHIKIA
WEMZCRGEIED, CHCL THH L7, &bE¥EHEL NaSo, TIHREREL T,
BonhitfHlWEE2FRE7 Sy asVAFXVAITLZR2 M9 7 4 — (100:1 hexanes
/EtOAc) THREEIZITI LIk &R ESTH I 2B L 7=,

B on-HYY D MeOH (2.48 mL) AW IZ KoCOs (312 mg, 2.26 mmol) ZMMZ TERT 15
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SREEEL 2, B0 2MATRIG%1EYD., EtOAc ZMATCEBEEZ K THG L7, BERE2
Na,SO, THMRBBRMEL . GonlYHZFHEY v a2 VAT A T LI u 75
7 4 — (200:1 hexanes/EtOAc) THM#/TH 2 iz k h ABEAHE 102 (312 mg, 2 steps
60%) %157,

[]”"p —33.8 (¢ 1.0, CHCly); IR (KBr) 1701, 1470, 1406, 1389, 1362, 1255, 1216, 1091, 1007 cm™
"H-NMR (400 MHz, CDCl3) & 3.60 (m, 4H, 2 x CH,OTBS), 3.38 (ddd, 1H, CH(0)C, J= 1.2, 1.5, 3.0
Hz), 2.17 (m, 2H, CH,CHO), 1.89 (m, 1H, CH(CH,OTBS),), 1.74 (m, 1H, CHC(CH;),), 1.38 (s, 3H,
CH3COCH) 1.17 (s, 3H, CHsCCHs), 1.11 (s, 3H, CH;CCH), 0.88 (m, 18H, 2 x (CH3);CSi), 0.04 (m,
12H, 2 x (CH;),8i); "C-NMR (100 MHz, CDCly) 8 210.4, 63.7, 63.4, 61.2, 57.2, 47.3, 43.3, 43.2,
26.1, 24.8, 22.5, 18.4, 16.8, —5.2, —5.3; ESI-HRMS (TF¥A-Na) calcd for CpHiNaO,Si; 479.2989
(M+Na™), found 479.2967 (M+Na™).

5-((35,585)-3-((tert-Butyldimethylsilyl)oxy)-2,6,6-trimethyl-5-(2,2,3,3,9,9,10,10-0octamethyl-4,8-
dioxa-3,9-disilaundecan-6-yl)cyclohex-1-enecarbonyl}-2,2,6-trimethyl-4 H-1,3-dioxin-4-one {120)

. f‘;;’i/ 0 o\l\

~ 1) TMSCH,OMe, s-Buli, THF, +BuOK, 60 'Ctort Oy O
N, 2 TBSCL, EtN, DMAP, DMF, 50°C
TBSO 3) 50, -PrMgCl, THF, 30 °C
4) DMP, CHoCly, 1t TBSO oTBS

TBSO 102 4 steps, 42%
T8S0O 120

TN EBEET. TMSCH,OMe (0.527 mL, 3.38 mmol) @ THF (9.3 mL) &K %-23°C T
12T s-Buli (1.06 M in THF, 3.2 mL, 3.38 mmol) 23§ T~ L ZiR F 30 ZM#EHB L 2#.-78 °C XS
{LA% 102 (515 mg, 1.13 mmol) @ THF (2.0 mL) K Z M T L. —60 °C T 20 ZE#E#EL -,
Z DO, +-BuOK (506 mg, 4.51 mmol) ZMA TEHRE THAICHB I 1 REHEARL 72 NIl
FEFKIAR % N 2 T 15 SRR LG % 1k® ., EtOAc #I1A T 2N HCL A CHil L B8
% Na,SO, THIBRBRIRIE L 7,

B 5N/ FRHE D DMF (11.3 mL) IS Et:N (0.937 mL, 6.76 mmol), DMAP (13.8 mg, 0.113
mmol) & TBSCI (509 mg, 3.38 mmol) ZMEITEEFHR T 50 °C T 1 FFRHEPEL 2, 1,0
ZMATREE 1k, EtOAc 2N A THEEEZ A THE L 72, BHE% Nay,SO, THBRB BN
LT, BonH g2 7Sy as VA VI Tarsae 77 4 — (20011
hexanes/EtOAc) THIBHZ{TH Z Lk W ERYE SUHESZBKL 7=,

7 3V REXT-30 °C T 50 (665 mg, 2.48 mmol) ¢ THF % (6.3 mL) i i-PrMgCl (2.0
M in THF, 1.24 mL, 2.48 mmol) = F L 1 B L 2%, &5 H®WE D THF (2.0 mL)
BRETET LR T 15 MR L 72, NHCIfafIRE®R 2 2 TRIE% kD EtOAc THiH
LE&b¥ -G8 % Na,SO, THZEBIRNE L 72,

ERFHRT 0°C THRENAEED CH.CL, (8.3 mL) #HKIZ DMP (527 mg, 1.24 mmol) #
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iz 15 SRR L 7z, NayS,0; BERIK AR & NaHCO; fEFAKZEE 2 10 2 TG % 1k, EtOAc
212 CHE % NaHCO, BEFTAER CHedd L 7, A % NaySO, THIRBIRMEL T, /6

nhEME RSP v as YA VAT AT u<e b F 9 7 4 — (30:1 hexanes/EtOAc) T
BEETTS T Lk b HEamRYHE 120 (341 mg, 4 steps 42%) & Bz,

[a]s —11.0 (¢ 1.0, CHCl3); IR (KBr) 3020, 2956, 2930, 1739, 1649, 1538, 1471, 1380, 1349, 1255,
1216 cm™; "TH-NMR (400 MHz, CDCl5) & 4.12 (ddd, 1H, CHOTBS, J = 2.7, 6.0, 6.6 Hz), 3.61 (m, 4H,
2 x CH,OTBS), 2.44 (s, 3H, CHsCOC(CHa),), 1.92 (m, 2H, CH,CHOTBS), 1.75 (m, 1H,
CHC(CHs)y), 1.70 (s, 3H, CH;COC=0), 1.69 (s, 3H, CH;COC=0), 1.62 (m, 1H, CH(CH,OTBS),),
1.52 (d, 3H, J= 9.2 Hz, CH;CCHOTBS) 1.15 (s, 3H, CH;C(CH3)C), 0.97 (s, 3H, CH3C(CH3)C), 0.89
(m, 27H, 3 x (CH3)CSi), 0.04 (m, 18H, 3 x (CH;),Si); "C-NMR (100 MHz, CDCI;)
5197.7,178.9, 158.0, 143.3, 132.4, 110.3, 105.8, 72.2, 64.6, 61.0, 41.8, 41.5, 39.0, 30.7, 26.2, 26.1,
26.0, 25.5, 25.4, 25.1, 24.3, 23.6, 21.8, 18.5, 18.4, 18.2, 16.5, -3.8, —4.8, —5.3; ESI-HRMS (TFA-Na)
[M+Na]" caled for CasHnNaO,Si; 747.4484 (M+Na"), found 747.4481 (M+Na™).

{4aR,65,85,825)-Methyl
8-((tert-butyldimethylsilyl)oxy)-2,5,5,8a-tetramethyl-6-(2,2,3,3,9,9,10,10-octamethyl-4,8-dioxa-3,
9-disilaundecan-6-yl)-4-0x0-4a,5,6,7,8,8a-hexahydro-d H-chromene-3-carboxylate (121)

0.0 Oy_OMs
Oy 2,0 1) MeOH, toluene, 90°C Oy
2) DBU, toluane, 100 *C O
2 steps, 66%
TBSO OTBS . TBSO OTBS
T85O0 120 TBSO 121

1b-&% 120 (341 mg, 0.470 mmol) 2 toluene (3.8 mL) & MeOH (0.94 mL) #/MZ T 90°C T
5 e 30 oy RR L 7288, R L T2

5 56 N7 BHED toluene (4.7 mL) ¥AMKIZ DBU (70.3 mL, 0.470 mmol) %l 2T 100 °C T2
RS L7 O 2R TRIGZ IE® ., EtOAc 2 MZ CTHBEZ K THRE L, GE%
Na,SO, THRBIRME L T, Boni-HWELY 7 v oy VA VAT AIu< 75
7 4 — (50:1 hexanes/EtOAc) THEHZITH Z iz & b EHAMRYE 121 (215 mg, 2 steps,
66%) &7z,
[o]*'p =3.3 (¢ 1.0, CHCL); IR (KBr) 3021, 2955, 2931, 1636, 1390, 1256, 1215, 1103 cm™; 'H-NMR
(300 MHz, CDCl3) & 3.79 (ddd, 4H, J = 4.5, 4.8, 6.6 Hz, 2 x CH,OTBS), 3.60 (m, 3H, CH;0), 3.45
(dd, 1H, CHOTBS, J = 8.4, 9.9 Hz), 2.43 (s, 1H, CHC=0), 2.14 (s, 3H, CH;C=C), 1.82 (4, 1H, J =
3.0 Hz, 1/2 CH,CHOTBS), 1.69 (m, 1H, CH(CH,OTBS),), 1.50 (d, 1H, 1/2 CH,CHOTBS, J = 13.5
Hz), 1.37 (d, 1H, CHC(CHs),, J = 11.4 Hz), 1.32 (s, 3H, CH;CCHOTBS) 1.06 (s, 3H, CH;CCHj),
0.92 (s, 3H, CH;CCHs), 0.88 (m, 27H, 3 x (CH3);CSi), 0.04 (m, 18H, 3 x (CHz),Si).; *C-NMR (100
MHz, CDCl3) § 189.3, 174.0, 166.6, 111.5, 87.8, 64.5, 61.2, 58.7, 52.1, 45.1, 40.7, 37.3, 30.4, 28.7,
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262, 26.1, 25.9, 20.6, 18.5, 18.3, 16.8, 13.7, -4.4, -5.2, -5.3; ESI-HRMS (TFA-Na) caled for
Cs6HoNaO;Si; 721.4327 (M+Na*), found 721.4349 (M+Na").

(5a8,65,85,%9aR)-6-((tert-Butyldimethylsilyl)oxy)-5a,9,9-trimethyl-8-(2,2,3,3,9,9,10,10-0ctamethyl
-4,8-dioxa-3,9-disilaundecan-6-yl)-3-(pyridin-2-yl)-5a,6,7,8,9,9a-hexahydropyrano[4,3-5]
chromene-1,10-dione (122)

o. OMe LHMDS
o. | =
A cl 2N
© 0
—_—
TBSO OTBS  ThF -78°Ctort  Tso
34%
TBSO 121

TBSO 122

7N Y FEEST. LHMDS (1.0 M sol. in THF, 0.215 mL, 0.215 mmol) @ THF (0.150 mL) &
HIZ—78 °C T 121 (30.0 mg, 0.0429 mmol) ¢ THF (0.150 mL) K25 F L CEIRT 4 RFREH#H
R L 7-#2. —78°C F T nicotinoylchloride (22.9 mg, 0.129 mmol) ZHIZ 0°C T 15 S REHEEEL
AT 2 R L7z, AcOH 2 N2 TRIG%E Ik &, EtOAc ZIN 2 T HESE 2K CTHiF L 72,
A% NSO, CHBEHEMH L C.BohlpEz Ry S v v as VA VAT 00
< F 7% 74— (5:1 hexanes/FtOAc) THREZTS Z Lick h EAHMRYE 122 (11.3 mg,
34%) =/,
[2]7b +21.9 (¢ 1.0, CHCls); IR (KBr) 3025, 2955, 2931, 2858, 1756, 1630, 1543, 1479, 1442, 1422,
1257, 1094 em™; "H-NMR (300 MHz, CDCl3) & 9.05 (s, 1H, Py), 8.76 (s, 1H, Py), 8.22 (d, 1H, Py, J
= 8.1 Hz), 7.50 (m, 1H, Py), 6.39 (s, 1H, CH=C), 3.79 (ddd, 4H, 2 x CILOTBS, J= 5.1, 5.7, 8.7 Hz),
3.50 (m, 1H, CHOTBS), 2.60 (s, 1H, CHC=0), 1.84 (m, 1H, 1/2 CH,CHOTBS), 1.71 (m, 1H,
CH(CH,OTBS);), 1.56 (m, 1H, 1/2 CILCHOTBS), 1.42 (m, 1H, CHC(CH;)), 1.44 (s, 3H,
CH3;CCHOTBS) 1.15 (s, 3H, CH;CCHa), 0.97 (s, 3H, CH;CCHa), 0.91 (m, 27H, 3 x (CH),CSi), 0.04
(m, 18H, 3 x (CHs)Si); PC-NMR (100 MHz, CDCls) 8 187.4, 172.4, 162.3, 157.2, 152.5, 147.5,
134.1, 126.9, 124.0, 100.9, 97.8, 90.4, 64.5, 61.2, 60.3, 45.0, 40.7, 37.8, 30.5, 28.6, 26.2, 26.1, 26.0,
18.6,18.4, 16.7, 14.4, 4.2, -5.2, -5.3; ESI-HRMS (TFA-Na) calcd for CqHzNO;Si3 772.4460 (MH"),
found 772.4446 (M ").
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2-((5a5,65,85,9a5,10R)-6-Acetoxy-10-hydroxy-5a,9,9-trimethyl-1-oxo0-3-(pyridin-2-yl)-1,52,6,7,8,
9,9a,10-octahydropyrano|4,3-b]chromen-8-yl)propane-1,3-diyl diacetate (101a)
1) AcCl, MeOH, 0 °C

5) Ac,0, EtgN, DMAP, CH,CN
0°Ctort

3) NaBH,, CeCly 7H,0, MeOH, 0 °C
3 steps, 51%

1A% 122 (11.3 mg, 0.0146 mmol) ¢ MeOH (0.5 mL) ¥A#IZ 0 °C T AcCl (0.0208 mL, 0.293
mmol) ZIZ T 1 RHEAREL 78, BWEL 7.

EEFHERT 0°C T.HB SN D CHaCN (0.5 mL) AT Et;N (33 pL, 0.234 mmol) &
fil i B D DMAP & Tf Ac,O (11 pL, 0.117 mmol) #AZ TEIR T 15 DBEE L 72, MeOH %
MATRGE LD, CHCL THE L2 BE&bE 7 68 % NaSo, TRRERME L /-,

B oD MeOH (0.5 mL) JARIZ 0 °C T, CeCly7H,0 (21.8 mg, 0.0586 mmol) &

NaBH; (2.2 mg, 0.0586 mmol) M Z T 30 TREHEL L7, 7P V2EMEATREIGZ LD,
CH.Cl, THii L 72, &R 7= G#E % NaSO, THBEBEHL T, BonlPEz 7L <
7 4 7 TLC (1:2 hexanes/EtOAc) CHRERMZITI Z&ick b OAEaEIEFEYWE 101a (4.2 mg, 3
steps 51%) Z {7,
[o]"p —145.2 (¢ 0.1, CHCl5); IR (KBr) 3445, 2930, 2360, 2340, 1735, 1697, 1643, 1584, 1373, 1250,
1041 em™; 'H-NMR (400 MHz, CDCls) & 9.04 (s, 1H, Py), 8.71 (s, 1H, Py), 8.20 (m, 1H, Py), 7.50
(m, 1H, Py), 6.50 (d, 10, CH=C, J = 4.8 Hz), 5.05 (d, 1H, CHOH, J = 4.0 Hz), 4.94 (m, 1H, CHOAG),
4.19 (m, 2H, CHOAc), 3.97 (m, 2H, CH,0Ac), 2.29 (m, 1H, CH(CH,OAc),), 2.16 (m, 3H, CH;C=0),
2.12 (m, 2H, CH,CHOAc), 2.08 (m, 1H, CHC(CHs),), 2.08 (m, 6H, 2 x CH;C=0), 1.97 (m, 1H,
CHCHOH), 1.58 (s, 3H, CH;CO) 1.34 (s, 3H, CH;CCH3), 1.25 (s, 3H, CH;CCH3); “C-NMR (100
MHz, CDCl3) 8 211.2, 157.7, 155.4, 154.3, 154.0, 153.4, 152.2, 136.0, 121.1, 113.7, 111.3, 69.6, 68.3,
60.0, 56.6, 42.2, 37.6, 33.6, 33.5, 33.4, 33.2, 21.8, 18.3, 18.1, 18.0, 16.3, 12.2, 12.0; ESI-HRMS
(TFA-Na) caled for CooH3sNNaO1 580.2159 (M+Na "), found 580.2137 (M+Na").

(5a5,65,85,9a5,10R)-10-Hydroxy-52,9,9-trimethyl-1-0x0-3-(pyridin-3-yl)-8-(2-(o-tolyl)-1,3-
dioxan-5-yl)-1,5a,6,7,8,9,9a,10-octahydropyrano[4,3-b]chromen-6-yl-4-cyanobenzoate (101b)

1} AcCl, MeOH, 0°C

2) o-Tolualdehyde
PETS, DMF
0°Ctort

3) p-CNBzOH
EDCI, DMAP
DMF, 1t

4) NaBH,
CeClz 7H,O
MeCH, 0 °C

4 steps, 25%

TBSO 121
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&% 121 (33.2 mg, 0.043 mmol) ¥ MeOH (0.5 mL) {&EIRIZ 0 °C T AcCl (61 pL, 0.860
mmol) ZZ T 1 KFEERL 28, Bl 7.

EESFSFEKT 0°C T, 8561 7-BHED DMF (0.5 mL) ¥ o-tolualdehyde (25 uL, 0.215
mmol) & RO PPTS 2N TEIRT 2 KEHEEL 72, K2MATRIGEZ LD, EtOAc %
A CTHBREEATHRE L, £0RADEEHEEE NaySO, THREEE L 7,

SEBHTTEERT, B 5N =MD DMF (0.5 mL) ## 2 EDCI (6.9 mg, 0.0359 mmol) &
fil i & & DMAP 2 U p-CNBzOH (4.4 mg, 0.0300 mmol) %M Z TEIRT 14 KA 30 2EEL 7.
H,0 ZIA TRIG% (k& BtOAc £N% CHE % 0.1¥HCL, NaHCO; SIAIKIER CHdL
oo BoNEREEL NSO, THBBIRMEL /-,

Bon B MeOH (0.5 mL) IAMKIZ 0 °C T, CeCly7H;0 (9.7 mg, 0.0259 mmol) &

NaBH; (1.0 mg, 0.0259 mmol) 2 MA T 30 ZORMHE#BL:, 7/ E2MATRIGZ LD,
CHCl, THli L7z, Abe 7 HHE% NaSO, TEEBIRHEL T, Bon=lPEE 7L 3
774 7 TLC (20:1 CH,Cly/MeOH) TH#MZTH Z ik b HAEFYE 101b (7.0 mg, 4
steps 25%) #&7z,
[o)*' —105.6 (¢ 0.1, CHCls); IR (KBr) 3448, 2360, 2341, 1643, 1277, 1086 cm™; "H-NMR (400 MHz,
CD;0D) 6 9.08 (bs, 1H, Py), 8.69 (s, 1H, Py), 8.31 (d, 1H, Py, J = 8.0 Hz), 8.23 (d, 2H, p-CNBz, J =
8.0 Hz), 7.90 (d, 2H, p-CNBz, J = 8.8 Hz), 7.58 (bs, 1H, Py), 7.48 (dd, 1H, Ph, J = 1.6, 7.6 Hz),
7.19-7.08 (m, 3H, Ph), 6.77 (s, 1H, CH=C), 5.55 (s, 1H, PhCHOCH)), 5.22 (dd, 1H, CHOp-CNBz, J
= 4.8, 12.0 Hz), 5.04 (d, 1H, CH(OH)CH, J = 3.6 Hz), 4.27-4.23 (m, 1H, 1/2 CH,OCHPh), 4.00-3.96
(m, 1H, 1/2 CH,OCHPh), 3.81 (dd, 1H, 1/2 CH;OCHPh, J = 11.2, 18.8 Hz), 3.78 (dd, 1H, 1/2
CH,OCHPh, J = 11.2, 18.8 Hz), 2.42-2.32 (m, 1H, CHCH,OCHPh), 2.31 (s, 3H, CHsPh), 2.12-2.06
(m, 1H, 1/2 CH,CHOp-CNBz), 1.86 (s, 3H, CH;CCHOp-CNBz), 1.80 (dd, 1H, 1/2 CH,CHOp-CNBz,
J = 13.2, 25.6 Hz), 1.71 (d, 1H, CHCH(OH), J = 3.6 Hz), 1.40 (s, 3H, CH;CCH3), 1.32 (s, 3H,
CH;CCH3), 1.27-1.22 (m, 1H, CHC(CH,),); C-NMR (100 MHz, CDCls) & 164.3, 163.6, 161.7,
135.9, 135.7, 133.9, 132.6, 130.5, 130.4, 129.0, 126.1, 125.7, 117.9, 117.0, 103.8, 100.0, 82.9, 79.0,
72.0, 70.7, 60.5, 52.6, 45.7, 39.4, 32.8, 32.0, 29.8, 29.7, 29.5, 27.3, 27.2, 22.8, 19.0, 18.8, 16.0, 14.2;
ESI-HRMS (TFA-Na) caled for C3oH3oN,05 663.2706 (MH™), found 663.2713 (MH ™).
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Fawm Tyt7rESVLIRZHVEYY LY TR —VOMEERENE . Y
ML e D—RAERET

General procedure for the regioselective mono-deprotection of di-fert-butylsilylene acetals.

(Table 9, entry 9)

10 : R9 = SiF(-Bu), RE=H
11 : R =H, R6 = SiF(f-Bu),
B:R5=H R8=H

{44 7 (539 mg, 0.742 mmol) @ MeOH (8.0 mL) AW NH,F (275 mg, 7.42 mmol) &M Z .
T 3 R L 72, RISHEE CH.CL Tt L. BHE % NaySo, THER ABL. A
PWETERELL, BOoNEBEERE7 Sy a2 VAXNVAFL IR b9 7 14—
(MeOH in CH,ChL 0.5-8%) TRMZ1TH Z Lick b, AEIERE 10 (448 mg, 81%) RUFIEIE
f'E 11 (28.0 mg, 5%) KU AEEE 8 (48.0 mg, 11%) 2/ 7,

Characterization data for the other products obtained by the regioselective mono-deprotection

reaction.

3’-0-Di-fert-butylfluorosilylthymidine (127a)
(@]
\fLNH [0]p +10.8 (¢ 1.0, CHCl;); IR (KBr): 3429, 3191, 3059, 2941, 1692, 835 cm™;
/‘@N O 'H.NMR (400 MHz, CDCl3) 8 9.21 (br s, I1H, NH), 7.43 (d, 1H, H-5, J = 1.2 Hz),
HO'
6.19 (t, 1H, H-1°, J = 6.8 Hz), 4.80-4.77 (m, 1H, H-4"), 4.03 (dd, 1H, H-3>, J =

0\: t-Bu
Fsi{
“NtBu 2.8, 5.6 Hz), 3.92 (dd, 1H, H-5’a, J= 2.4, 12.0 Hz), 3.80 (dd, 1H, H-5’b, /= 3.2,
1273 12.0 Hz), 2.42-2.30 (m, 2H, H-2"), 1.89 (d, 3H, 5-Me, J = 1.2 Hz), 1.03 (s, 18H,

+-Bu x 2); *C-NMR (100 MHz, CDCls) 8 164.0, 150.4, 136,8, 111.1, 87.4, 86.5, 72.9, 62.0, 40.3, 26.8,
20.1 (d, J = 7.4 Hz), 20.0 (d, J = 7.4 Hz), 12.5; F-NMR (377 MHz, CDCL;) 5 —162.4; ESI-HRMS
(TFA-Na) calcd for CisHa FN,OsSiNa 425.1884 (M+Na*), found 425.1891 (M+Na*).

5’-0-Di-tert-butylfluoresilylthymidine (128a)

[a]’p +15.8 (¢ 1.0, CHCI:); IR (KBr): 3415, 2938, 2862, 2360, 1693, 836 cm™'; "H-NMR (400 MHz,
CDCl;) & 9.00 (br s, 1H, NH), 7.39 (d, 1H, H-5, J= 1.2 Hz), 6.33 (dd, 1H, H-1°, J = 6.0, 8.4 Hz),
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o 4.53-4.50 (m, 1H, H-4"), 4.10 (d, 2H, H-5", J = 3.6 Hz), 4.06 (dd, 1H, H-3", J
a0 O\[:fo =3.2, 6.0 Hz), 2.42 (ddd, 1H, H-2’a, J = 3.2, 6.0, 13.6 Hz), 2.33 (br s, 1H,
w0~ () OH), 2.07 (ddd, 1H, H-2’b, J = 3.2, 8.4, 13.6 Hz), 1.91 (d, 3H, 5-Me, J=1.2
Ho' 1om Hz), 1.07 (s, 18H, #Bu x 2); *C-NMR (100 MHz, CDCl;) 3 163.8, 150.4,
135.1, 111.2, 86.8, 84.8, 71.7, 64.3, 40.8, 29.7, 27.0, 26.9, 20.5 (d, J = 14.9
Hz), 20.2 (d, J = 14.9 Hz), 12.4; '’F-NMR (377 MHz, CDCls) 8 —162.7; ESI-HRMS (TFA-Na) calcd

for C1sH3FN,05SiNa 425.1884 (M+Na "), found 425,1888 (M+Na").

2’.0-Acethyl-3’-0-di-tert-butylfluorosilyluridine (127b)

o]
ﬁ,ﬁ [a]”s +17.3 (c 1.0, CHCls); IR (KBr): 3455, 2943, 2866, 2361, 1743, 1693, 835
o N0 -1, 1y 7=
o~ Y cm™'; 'H-NMR (400 MIz, CDCl3) 8 7.64 (4, 11, H-6, J = 8.4 Hz), 5.95 (d, 1H,
o onc  H-1’,J=56Hz), 5.75 (d. 1H, H-5, J = 8.4 Hz), 5.40 (t, 1H, H-2, J = 5.6 Hz),
_SiF
tBU” 1By 4.87 (dd, 1H, H-4*, J=2.0, 3.2 Hz), 4.18 (dd, 1H, H-3’, 7= 2.0, 5.6 Hz), 3.98 (dd,

127b
1H, H-5’a, J= 3.2, 12.0 Hz), 3.85 (dd, 1H, H-5’b, J=2.0, 12.0 Hz), 2.12 (s, 3H,

Ac), 1.07 (s, 9H, #-Bu), 1.02 (s, 9H, #~Bu); PC-NMR (100 MHz, CDCl3) & 170.1, 163.4, 150.3, 141.3,
102.9, 88.4, 86.2, 74.4, 71.4, 61.5, 27.2, 26.7, 20.6, 20.4 (d, J = 14.7 Hz), 20.0 (d, J = 14.7 Hz);
E.NMR (377 MHz, CDCl3) & —159.7; ESI-HRMS (TFA-Na) calcd for CyoH;,FN;0,;SiNa 469.1782
(M+Na"), found 469.1781 (M+Na").

Methyl 2-0-acethyl-5-0-di-tert-butylfluorosilyl-p-D-glucofuranoside (127¢)
O o ,oMe
f-Bu\Fw [a]*p ~27.6 (¢ 1.0, CHCl3); IR (KBr): 3487, 1751, 830 cm™; "H-NMR (400 MHz,
12.‘,?“ CDCl;3) 6 5.14 (dd, 1H, H-2, J=0.4, 4.8 Hz), 4.86 (d, 1H, H-1, /= 0.4 Hz), 4.79
(dd, 1H, H-3, /= 4.8, 6.8 Hz), 4.14-4.11 (m, 1H, H-4), 3.89-3.86 (m, 1H, H-5a),
3.71-3.65 (m, 1H, H-5b), 3.42 (s, 3H, OMe), 2.11 (s, 3H, Ac), 2.02-2.00 (m, 1H, OH), 1.06 (s, 9H,
-Bu), 1.01 (s, 9H, #-Bu); “C-NMR (100 MHz, CDCl3) 8 169.9, 106.1, 84.1, 76.4, 70.8, 61.9, 55.8,
26.7, 20.8, 20.3 (d, J = 14.9 Hz), 19.9 (d, J = 14.9 Hz); "F-NMR (377 MHz, CDCls) & —160.2;
ESI-HRMS (TFA-Na) caled for Ci¢H310sNa 389.1788, found 389.1787.

tBu’ ©

Methyl 2,3-0-diacethyl-4-O-di-ferr-butylfluorosilyl-a-p-glucopyranoside (127d)

fBu  oH
FBUJ{(Z@&% [a]*s +119.3 (¢ 1.0, CHCLy); IR (KBr): 3597, 1749, 830 cm '; 'H-NMR (400
1274 A owme MHz, CDCl3) 6 5.42 (dd, 1H, H-3, J=9.2, 10.4 Hz), 4.90 (d, 1H, H-1, J=3.6
Hz), 4.78 (dd, 1H, H-2, J = 3.6, 10.4 Hz), 4.26 (t, 1H, H-4, J = 9.2 Hz),

3.89-3.86 (m, 2H, H-6), 3.69 (ddd, 1H, H-5, J = 3.6, 6.4, 9.2 Hz), 3.41 (s, 3H, OMe), 2.07 (s, 3H, Ac),
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2.06 (s, 3H, Ac), 1.98 (br s, 1H, OH-6), 1.06 (s, 9H, ¢-Bu), 1.01 (s, 9H, £-Bu); "C-NMR (100 MHz,
CDCly) 8 170.3, 169.8, 96.6, 77.2, 72.0, 71.6, 71.3, 70.3, 60.6, 55.1, 27.0, 26.8, 20.7, 20.5 (d, J=15.7
Hz), 19.6 (d, J = 15.7 Hz); F-NMR (377 MHz, CDCls) 8 —153.1; ESI-HRMS (TFA-Na) calcd for
C1oH3sFOsSiNa 461.1983 (M+Na™), found 461.1981 (M+Na™).

Methyl 2,3-0-diacethyl-4-O-di-fer-butylfluorosilyl-p -D-galactopyranoside (127¢)

r—Bu‘
+Bu—SiF

Y oH [a]¥p +20.1 (¢ 1.0, CHCl3); IR (KBr): 3684, 1748, 835 cm™; "H-NMR (400
a0 Q ome MHz, CDCls) 8 5.34 (dd, 1H, H-3, J = 8.0, 10.8 Hz), 4.91 (dd, 1H, H-2, /=2.8,
qare 10.8 Hz), 4.54 (d, 1H, H-1, J = 2.8 Hz), 4.42 (d, 1H, H-4, J = 7.6 Hz), 3.93 (dd,

1H, H-6a, J = 7.6, 11.2 Hz), 3.79-3.76 (m, 1H, H-6b), 3.63 (dd, 1H, H-5, J =
5.6, 7.6 Hz), 3.50 (s, 3H, OMe), 2.07 (s, 3H, Ac), 2.05 (5, 3H, Ac), 1.09 (s, 9H, #-Bu), 1.07 (s, 9H,
#Bu); PC-NMR (100 MHz, CDCL;) & 170.6, 169.5, 101.9, 75.4, 73.3, 69.8, 68.6, 61.6, 56.3, 27.1,
27.0, 20.7 (d, J = 8.9 Hz), 20.5 (d, J = 8.9 Hz); "F-NMR (377 MHz, CDCl;) § —155.8; ESI-HRMS
(TFA-Na) calcd for CsHasFOgSiNa 461.1983 (M+Na™), found 461.1981 (M+Na™).

Methyl 3-deoxy-2-0-diacethyl-4-0-di-tert-butylfluorosilyl-c.-D-glucopyranoside (127f)

r—Bu’Sii‘;C%; [0)"5 +119.8 (¢ 1.0, CHCL); IR (KBr): 3685, 1520, 929 cm; "H-NMR (400

A0 L MHz, CDCls) & 4.82-4.77 (m, 2H, H-1, 2), 4.08 (ddd, 1H, H-4, J = 4.8, 8.0,

9.6 Hz), 3.89-3.85 (m, 1H, H-6a), 3.80-3.78 (m, 1H, H-6b), 3.56 (ddd, 1H,

H-5,J=2.8, 4.4, 4.8 Hz), 3.43 (s, 3H, OMe), 2.28-2.24 (m, 1H, H-3a), 2.10 (s, 3H, Ac), 2.07-2.00 (m,

1H, H-3b), 1.07 (s, 9H, #-Bu), 1.06 (s, 9H, #-Bu); “C-NMR (100 MHz, CDCl3) & 170.3, 95.9, 72.4,

68.4, 67.0, 61.7, 55.0, 32.8, 26.9, 21.0, 20.4 (d, J = 14.9 Hz), 19.7 (d, J = 14.9 Hz); "F-NMR (377

MHz, CDCl;) 8 —159.2; ESI-HRMS (TFA-Na) calcd for Ci7H33FO4SiNa 403.1928 (M+Na "), found
403.1936 (M+Na").

127t

Methyl 3-deoxy-o.-D-glucopyranoside (129f)

HO&; [a)'n +123.9 (¢ 1.0, CHCL); IR (KBr): 3450, 1735, 847 cm™; 'H-NMR (400

1201 " ome MHz, CDCls)  4.78-4.72 (m, 2H, H-1, 2), 3.80 (d, 2H, H-6, J = 4.0 Hz), 3.74 (dt,

1H, H-4, J = 4.0, 9.6 Hz), 3.52-3.48 (m, 1H, H-5), 3.39 (s, 3H, OMe), 2.16-2.11

(m, 1H, H-3a), 2.07 (s, 3H, Ac), 1.90 (t, 1H, H-3b, J = 12.0 Hz); "C-NMR (100 MHz, CDCl;) &

170.6, 96.0, 72.0, 68.9, 65.3, 62.2, 55.0, 32.2, 21.0; FAB-HRMS (m-NBA) calcd for CoH;60sNa
243.0845 (M+Na"), found 243.0841 (M+Na").
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(£)-((1R,25)-2-((Di-tert-butylfluorosilyl)oxy)cyclohexyl)methanol (127h).

oo 7 IR(KBr):3439, 818 cm™; "H-NMR (300 MHz, CDCls) & 3.86 (dd, 1H, 1/2CH,0H, J =
toe 45105 Hz), 3.72 (d, 1H, 1/2CH,0H, J = 10.5 Hz), 3.69-3.61 (m, 1H, CHOSI),
mh 2.01-1.94 (m, 1H, CHCH,0Si), 1.76-1.60 (m, 3H, 1/2CH,CHOSi, CH,CH,CHOSi),
1.51-1.45 (m, [H, 1/2CH,CHCH,O0H), 1.29-1.19 (m, 4H, CH,CH,CH,CH,CHOSi), 1.05 (s, 9H, -Bu),
0.98 (s, 9H, #-Bu);"*C-NMR (100 MHz, CDCls) & 66.4, 47.4, 35.6, 29.7, 27.7, 27.1, 27.0, 26.9, 25.1,
24.6, 20.5 (d, J = 15.6 Hz), 19.8 (d, J = 15.6 Hz); "F-NMR (377 MHz, CDCl;) & —158.3;
FAB-HRMS (m-NBA) caled for CsH3,FO,8i 291.2156 (MH™), found 291.2145 (MH ™).

((1R,25)-2-((Di-tert-butylfluorosilyljoxy)-2-methylcyclohexyl)methanol (127i)

+Bu

a — ! .
ke S on TR (KBr): 3504, 929 em '; "H-NMR (400 MHz, CDCl;) & 3.86 (dd, 1H, 1/2CH,0H, J

= 10.8, 7.2 Hz), 3.42 (dd, 1H, 1/2CH,OH, J = 10.8, 5.6 Hz), 1.91-1.79 (m, 2H,
CHCH,OH, 1/2CH,C(CH3)0Si), 1.70-1.63 (m, 4H, 1/2CH,C(CH3)OSi,
CH,CHCH,OH, 1/2CH,CH,C(CH3)0Si), 1.36 (s, 3H, Me), 1.28-121 (m, 3H,
1/2CH,CH,C(CH3)0Si, CH,CH,CHCH,0H), 1.04 (s, 9H, #-Bu), 1.02 (s, 9H, £-Bu);C-NMR (100
MHz, CDCls) & 80.4, 77.2, 65.1, 49.3, 42.3, 27.4, 27.0, 26.6, 25.2, 24.0, 21.8, 20.0 (d, J = 13.9 Hz);
PF-NMR (377 MHz, CDCl3) & —154.1; EI-HRMS caled for CiHzFO,Si 304.2234 (M™), found
304.2231 (M").

127i

((18,2R,4R)-2-((Di-tert-butylfluorosilyl)oxy)-1-methyl-4-(prop-~1-en-2-yl)cyclohexyl)methanol
(127k)
+Bu, tBu

4 'j’” [0]p +20.4 (¢ 1.0, CHCl3); IR (KBr): 3462, 3020, 2938, 2862, 829 cm™’; 'H-NMR
ﬁ’ﬁj‘ (400 MHz, CDCls) & 3.86 (dd, 1H, 1/2CH,0H, J = 7.2, 10.8 Hz), 3.42 (dd, 1H,

127k 1/2CH,0H, J = 5.6, 10.8 Hz), 1.91-1.79 (m, 2H, CHCH,OH, 1/2CH,C(CH;)08i),
1.70-1.63 (m, 4H, 1/2CH,C(CH3)0OSi, CH-CHCH,OH, 1/2CH,CH,C(CH3)OSi), 1.36 (s, 3H, Me),
1.28-1.21 (m, 3H, 1/2CH,CH,C(CH;)OSi, CH,CH,CHCH,OH), 1.04 (s, 9H, #Bu), 1.02 (s, 9H,
t-Bu);"C-NMR (100 MHz, CDCl;) & 80.4, 77.2, 65.1, 49.3, 42.3, 27.4, 27.0, 26.6, 25.2, 24.0, 21.8,
20.0 (d, J = 13.9 Hz); F-NMR (377 MHz, CDCl;) 8 —154.1; EI-HRMS calced for Ci¢H33FO,Si
304.2234 (M™), found 304.2231 (M™).
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Disaccharide 134

OBz
CBz

Q
tBu, #Bu 133 c'BZBr BZEPZO L9
i Q A OBz
gOTf, MS4A
F APCS&A‘ = [-Bu,_ tBu
CHCly, rt 5i 0

OA!:‘C
M 3, 0
¢ 87% AcO 1

127d OA%)Me
134

HEFZELAT. LAY 1274 (33.6 mg, 0.182 mmol) @ CH,Cl, (0.5 mL) IEHIC B L 7

MS4A (20 mg) . 133 (72.5 mg, 0.110 mmol) & AgOTf (28.3 mg, 0.110 mmol) ZMZ. Z|iR T
30 DB L, RISKEZ R 74 ME#ME, A FioAc ZMAFRL 728, FEEZ KT
e L. EAKIREET ) Y AT 7o, WIRE AW, AR EHEKERER T B Y Y A TERE
LML, foniclmEe2hly7 IvvavUarXvassrae b 7974 — (21
hexanes/EtOAc) & CTHEH U R iR Y E 134 (88.1 mg, 87%) =7,
[a*p +64.8 (¢ 1.0, CHCL3); IR (KBr): 3065, 3024, 2938, 2863, 1737, 1651, 850 cm™; 'H-NMR (400
MHz, CDCls) 8 8.03-7.81 (m, 8H, Bz), 7.58-7.26 (m, 12H, Bz), 5.91 (t, 1H, H-3, J = 9.6 Hz), 5.69 (t,
1H, H-4, J = 9.6 Hz), 5.58 (dd, 1H, H-2, J = 7.6, 9.6 Hz), 5.33 (dd, 1H, H-2°, J = 9.6, 10.0 Hz), 4.97
(d, 1H, H-1, J= 7.6 Hz), 4.70 (dd, 1H, H-1°, J = 3.2, 10.0 Hz), 4.64-4.60 (m, 2H, H-6a, 6’a), 4.51 (dd,
1H, H-6b, J = 5.2, 10.0 Hz), 4.30 (dd, 1H, H-6b, J = 1.6, 10.4 Hz), 4.22-4.17 (m, 1H, H-5), 3.96 (t,
1H, H-3’, J = 9.6 Hz), 3.83 (ddd, 1H, H-5", J= 1.2, 7.2, 8.4 Hz), 3.72 (dd, 1H, H-4", J= 7.2, 9.6 Hz),
3.11 (s, 3H, OMe), 2.02 (s, 3H, Ac), 2.00 (s, 3H, Ac), 0.94 (s, 9H, #-Bu), 0.92 (s, 9H, +-Bu); "C-NMR
(100 MHz, CDCly) & 170.3, 169.9, 166.1, 165.8, 165.2, 165.0, 133.4, 133.2, 133.2, 133.1, 133.1,
129.9, 129.8, 129.8, 129.8, 129.7, 129.7, 129.6, 129.5, 129.3, 128.7, 128.4, 128.4, 128.4, 128.3, 128.3,
101.3, 96.2, 72.8, 72.3, 71.8, 71.5, 71 2, 70.7, 69.6, 68.6, 63.2, 54.8, 27.1, 26.7, 20.9, 20.8, 20.7, 20.0
(d, J=15.6 Hz), 19.5 (d, J = 15.6 Hz); "’F-NMR (377 MHz, CDCl;) 8 —153.0; ESI-HRMS (TFA-Na)
calcd for Cs3Hg FO,7SiNa 1039.3560 (M+Na "), found: 1039.3552 (M+Na™).

Methyl
6-deoxy-2,3-0-diacethyl-4-0-di-fert-butylfluorosilyl-6-phenylsulenyl-c-D-glucopyranoside (135)
t-Bu, +Bu oH +-Bu_ fBu SPh
S, o PhSSPh, BugP 5i, 0
" ﬂm toluene, rt3 ] ‘%E’KS//P%
OA(bMe go%, OACOMB
127d 135

WHEFEMLAT. LAY 127d (86.3 mg, 0.197 mmol) @ toluene (2.0 mL) A IZ PhSSPh (150
mg, 0.689 mmol). BusP (170 uL, 0.689 mmol) EMZ., ER T 2.5 KfHIE L 7z, MeOH Z 1
ARG EEIE L, RIBRIC EtOAc ZIMAFIRL 7218, BBE 2K CHR% L, MAGHET Y
Y LCHIR L T, VRTE H3BE%, ATREEAGE S MV ACERLBEL . Bonill
YMEERET Sy o VAN ATATaw 757 4 — (8:1 hexanes/EtOAc) 1 THEHL
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L EEHERE 135 (98.3 mg, 90%) &7,

[0 +140.1 (¢ 1.0, CHCls); IR (KBr): 2936, 2862, 2360, 2341, 1753, 830 cm™'; "H-NMR (400 MHz,
CDCl3) 8 7.37 (d, 2H, SPh, J = 4.8 Hz), 7.29-7.25 (m, 2H, SPh), 7.21-7.16 (m, 1H, SPh), 5.36 (dd, 1H,
H-3,7=9.2,10.4 Hz), 4.86 (d, 1H, H-1, J = 4.0 Hz), 4.80 (dd, 1H, H-2, /= 4.0, 10.4 Hz), 4.07 (t, 1H,
H-4, J = 9.2 Hz), 3.87 (ddd, 1H, H-5, J = 2.0, 9.2, 13.6 Hz), 3.55 (dd, 1H, H-6a, J = 2.0, 13.6 Hz),
3.41 (s, 3H, OMe), 3.02 (dd, 1H, H-6b, J = 9.2, 13.6 Hz), 2.06 (s, 3H, Ac), 2.05 (s, 3H, Ac), 1.04 (s,
9H, 7-Bu), 0.98 (s, 9H, -Bu); "C-NMR (100 MHz, CDCl5) & 170.4, 170.0, 136.2, 129.3, 128.9, 126.2,
96.5, 74.4, 72.1, 71.4, 70.5, 55.3, 35.8, 27.3, 26.9, 20.9, 20.8, 20.3 (d, J = 15.6 Hz), 19.9 (d, J = 15.6
Hz); "F-NMR (377 MHz, CDCl;) 8 —151.7; ESI-HRMS (TFA-Na) caled for CisH3oFO,SSiNa
553.2077 (M+Na™), found: 553.2062 (M+Na").

Methyl 6-deoxy-2,3-0-diacethyl-4-0O-di-fer-butylflnorosilyl-6-formyl-a-D-glucopyranoside (136)
OH tBu, f'B

u
OAGMe
127d 136

HERFHEKAT LAY 127d (43.9 mg, 0.100 mmol) @ CH,Cl, (1.0 mL) A# 12 DMP (84.8 mg,
0.200 mmol) ZMMNZ ., ZERT 1 REEEL 72, NayS0; aq ZMARKGEEIEL., RIGHIZ
EtOAc ZMA AR L 7%, GHEF% NaHCO; aq. . K THE L. EAE S Y » L CiilE
Ui, EE %, 2 EHOKEEST P Y A CEELBREL -, SohlEs2 D
759 avYAhrNhSbLsav by 97 4 — (2:1 hexanes/EtOAc) 12 THEBL L MR
Y8 136 (31.4 mg, 72%) % &7,
[a]7p +69.8 (¢ 1.0, CHCL); IR (KBr): 3020, 2938, 1751, 754 cm'; '"H-NMR (400 MHz, CDCls) &
9.79 (d, 1H, CHO, J = 1.6 Hz), 5.46 (dd, 1H, H-5, J = 1.6, 10.0 Hz), 4.97 (d, 1H, H-1, J = 3.6 Hz),
4.79 (dd, 1H, H-2, J = 3.6, 10.4 Hz), 4.32 (dd, 1H, H-3, J= 9.2, 10.4 Hz), 4.15 (dd, 1H, H-4, J= 9.2,
10.0 Hz), 3.37 (s, 3H, OMe), 2.06 (5, 6H, Acx2), 1.03 (s, 9H, #-Bu), 1.00 (s, 9H, -Bu); C-NMR (75
MHz, CDCl3) & 196.4, 170.6, 170.2, 97.4, 97.3, 75.1, 72.0, 71.4, 70.9, 56.2, 27.4, 26.9, 21.0, 20.9,
20.6 (d, J = 15.5 Hz), 20.1 (d, J = 15.5 Hz); "F-NMR (377 MHz, CDCls) & —152.8; ESI-HRMS
(TFA-Na) calcd for C1oH33FOSSiNa 459.1826 (M+Na™), found 459.1831 (M+Na*).

2’-0-Acethyl-3’,5°-O-di-fert-butylsilanne-uridine (126b)

0 0
NH Acs0O, EtsN NH
fi& DMAP fL,g
o N — 0. N0

Q / quant. Q
% t-Bu—§| Rle) DAc
tBu t-Bu

137 126b
{L&% 137'° (200 mg, 0.520 mmol) @ CH;CN (6.0 mL) ¥AHEIC EtN (0.217 ml, 1.56 mmol).
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DMAP (6.4 mg, 0.0520 mmol) BTN Ac,O (74 pL, 0.780 mmol) ZMZ T 0°C T | BEEBHRL 72,
MeOH % N2 TRIE% Ik, EtOAc THIRL 7 8&h¥ 7 HHME % K TE% L. NapS0, T8
BEBEELE, Gon-HE2z b7 vy a2z Ub s gsravw v 757 4 -
(MeOI in CH,Cl, 1%) 2 THEEL L B &FESE 126b (220 mg, quant.) &7,

[a]”p +16.9 (¢ 1.0, CHCLy); IR (KBr): 3211, 2930, 2859, 1700, 1228 cm™; '"H-NMR (400 MHz,
CDCl3) 8 9.29 (br s, 1H, NH), 7.18 (d, 1H, H-6, J = 8.4 Hz), 5.78 (d, 1H, H-5, J = 8.4 Hz), 5.72 (d,
1H, H-1°, J = 1.2 Hz), 5.46 (dd, 1H, H-2’ J = 1.2, 5.6 Hz), 4.46 (dd, 1H, H-4>, J = 8.4, 4.0 Hz), 4.21
(dd, 1H, H-3’, J = 8.4, 5.6 Hz), 4.04-3.93 (m, 2H, H-5%), 2.17 (s, 3H, Ac), 1.06 (s, 9H, #-Bu), 1.02 (s,
9H, #-Bu); “C-NMR (100 MHz, CDCl5) & 169.3, 163.5, 149.8, 140.5, 103.1, 91.2, 75.0, 74.8, 74.2,
66.9, 27.2, 26.9, 22.6, 20.6, 20.2; ESI-HRMS (TFA-Na) calcd for CisH;N>0,SiNa 449.1720 (M+Na

*), found 449.1718 (M+Na™).

Methyl 2-0-acethyl-3,5-O-di-fert-butylfluorosilanane-g-D-ribofuranoside (126c)

1)(1-BU),Si(OTf},
o, OMe 2,6-lutidine 0. OMe
HO® o 2) AGO, EtsN, DMAP  £BU-Si~g"  pas
-Methyl-D-ribof il CHLl 1t +Bu
ﬂ ey riboruranosias 2SprS, 6% 126¢c

EFEFHSA T, B-methyl-D-ribofuranoside (328 mg, 2.00 mmol) ® DMF (20.0 mL) FHIZ

2,6-lutidine (1.02 mL, 8.80 mmol), (#-Bu):Si(OT), (802 uL, 2.20 mmol) ZMZ. 0°C T 15
R 7, MeOH ZMMAFIGZ 1L L, KIGHIC EtOAc ZIMAFR L /-8, FH8 2K TH%
L. EARIREE S MUY A CHIRL BRE 5885, B L 2. 8o B D CH,CL; (20.0 mL)
YAWIZ Et:N (834 uL, 6.00 mmol), DMAP (24.4 mg, 0.200 mmol) 2 TX Ac,0O (282 ulL, 3.00 mmol)
ZIMZT0°CT1RMAEIRL 7, MeOH 2N A TRIGE kD, EtOAc THIRL BALE %
EHEE R K THE L . NaSO, TEEBBH L, Soncfiwgs2hE7 v a2 Uy
WhFGhZn=w b d 97 4— (20:1 hexanes/EtOAc) I CREI L A&JEME 126¢ (665 mg, 2
steps, 96%) #2157z,
[a]*’p —102.2 (¢ 1.0, CHCls); IR (KBr): 1752, 1218 cm™'; 'H-NMR (400 MHz, CDCl5) 8 5.15 (d, 1H,
J=4.4Hz), 4.84 (s, 1H), 4.38 (dd, 1H, J= 4.8, 8.8 Hz), 4.15 (dd, 1H, J = 4.4, 9.2 Hz), 4.01 (ddd, 1H,
J=4.4,8.8, 9.2 Hz), 3.91 (dd, 1H, J = 8.8, 9.2 Hz), 3.38 (s, 3H), 2.11 (s, 3H), 1.03 (s, 9H), 1.00 (s,
9H); PC-NMR (100 MHz, CDCl3) & 169.4, 107.1, 75.1, 75.0, 74.4, 68.3, 55.7, 27.2, 27.0, 22.5, 20.7,
20.2; ESI-HRMS (TFA-Na} caled for CisH30065iNa 369.1709 (M+Na+), found 369.1709 (M+Na+).

Methyl 4,6-0-di-tert-butylfluorosilanane-a-D-glucopyranoside (138)
t-Bu
]

HO ) _
Q (+-Bu),Si(OTH, Sie
H%&ﬁ 2 6-lutidine +By” \00 0
OH DMF, 0°C HO
OH

OMe 839 OMe
a-Mathyl-D-glucopyraneside 138

SEFEFHSK T. o-methyl-D-glucopyranoside (389 mg, 2.00 mmol) ¢ DMF (20.0 mL) &#IC
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2,6-lutidine (699 uL, 6.00 mmol). (-Bu)Si(OTf), (875 uL, 2.40 mmol) ZMMZ ., 0°C T 1 KrE#EH
U7, MeOH M2 RIGZEEL L, RIGHIZ EtOAc ZINAFR L 721, HH#E 2 K THk%
L. MokEEE T + ) 7 LA CHIBL, B 5%, Bl SohlPEEzRET 7y
YaT b NAI AU IS 7 4 —(MeOHin CH,CL, 2%) 10 CH L BEadEE 138
(551 mg, 83%) % 7=,

[a]*p +63.4 (¢ 1.0, CHCls); IR (KBr): 3424, 1193 cm™’; "H-NMR (400 Miiz, CDCls) & 4.72 (d, 1H,
H-1, 7= 3.6 Hz), 4.10 (dd, 1H, H-5, J= 5.2, 12.8 Hz), 3.86 (t, 1H, H-3, J = 12.8 Hz), 3.71-3.60 (m,
4H, H-3, 4, 6), 3.43 (s, 3H, OMe), 1.05 (s, 18H, +-Bux2); >C-NMR (100 MHz, CDCl3) & 99,7, 77.3,
74.8, 72.3, 66.7, 66.3, 559, 27.7, 27.5, 27.2, 22.9, 20.1; ESI-HRMS (TFA-Na) calcd for
C15H30068iNa 357.1709 (M-+Na "), found 357.1716 (M+Na").

Methyl 2,3-diacethyl-4,6-0-di-tert-butylfluorosilanane-o.-D-glucopyranoside (126d)

l‘-BuI !‘-BL[I
Si-, ACO, EtgN Si-
tBu”” \OO C %MApa +Bu” \OO o
—_—
HO—— CH,Cly, 0°C AcO o
OMe quant. OMe

138
1264

EXZFEFHERT. 1A% 138 (95.7 mg, 0.286 mmol) @ CH,CL, (3.0 mL) AMIZ Et:N (239 uL,

1.72 mmol), DMAP (3.5 mg, 0.0286 mmol) K UX Ac,O (108 uL, 1.15 mmol) ZHMZ T 0°C T 1
FREIEER U7z, MeOH 2N X CRIEZ IL® . BtOAc THMR L 7 & h¥ /- HHEE % A TYis
L. NapySO, THARBRIRME L 7z, BoNAHYWEZHEY Iy v 2 YAV A T L7 uR ]
&% 7 4 — (10:1 hexanes/EtQOAc) (& CHER L B&EHESE 126d (119 mg, quant.) ZH 7%,
[«]*p +72.3 (¢ 1.0, CHCLy); IR (KBr): 1751, 1236 ecm'; "H-NMR (300 MHz, CDCls) & 5.41-5.23 (m,
1H, H-3), 4.87 (d, 1H, H-1, J = 4.2 Hz), 4.81 (dd, 1H, H-2, J = 4.2, 10.2 Hz), 4.12 (dd, 1H, H-4, J =
3.3, 8.7 Hz), 3.92-3.79 (m, 3H, H-5, 6), 3.34 (s, 3H, OMe), 2.08 (s, 3H, Ac), 2.06 (s, 3H, Ac), 1.02 (s,
9H, ¢-Bu), 0.97 (s, 9H, £Bu); *C-NMR (75 MHz, CDCl3) & 170.7, 170.1, 97.5, 75.6, 71.9, 71.3, 66.7,
66.4, 55.7, 31.1, 27.6, 27.1, 22.9, 21.0, 20.1; ESI-HRMS (TFA-Na) calcd for CjoH34038iNa 441.1913
(M+Na"), found 441.1916 (M+Na™).

Methyl 3-deoxy-2-0-diacethyl-4-O-di-tert-butylfluorosilyl-a-D-glucopyranoside (126f)
t-Bl.}

> (#Bu)oSi(OT), Si

Ph/‘“/% _PdiC Ha %ﬁ __ 26-utidine " +Bu” \09%
MeOH t

aco) T omrocC s

Me 2 steps, quant. OCMe
126f

&% 139 '9(780 mg, 2.53 mmol) @ MeOH (200 mL) ¥FIC PA/C (5%, 300 mg) & MA 7
#. KREZSEAT. BT 440 HHRERLE, 274 FIERBEHEL. Bon-HYED DMF
(30.0 mL) ¥EHEIZ 2,6-lutidine (1.30 mL, 11.1 mmol). (+-Bu);Si(OT), (1.02 mL, 2.78 mmol) %%
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0°CT5 ML, MeOH ZMARIGZEFIE L, RIGKRIZ EtOAc ZMAFRL 28, |
BEZKTHSR L, IKFRT Y7 A CHBRL, WEz»0RE%, BELi. Bonidy

BExRE7 9y a2y IAFNATL IR 79 7 4 —(30:1 hexanes/EtOAc) I CHREEIL

At IF R E 126f (908 mg, 2 steps, quant.) % &7z,

[@]”p +101.4 (¢ 1.0, CHCls); IR (KBr): 3019, 2329, 1739, 1220, 1054, 772 em™'; "H-NMR (300 MHz,
CDCls) & 4.83 (ddd, 1H, H-2, /= 3.6, 4.8, 11.4 Hz), 4.74 (d, 1H, H-1, J = 3.6 Hz), 4.08 (dd, 1H, H-4,
J=43,9.9 Hz), 3.90-3.82 (m, 111, H-6a), 3.83 (t, 1H, H-3a, J=9.9 Hz), 3.66 (ddd, 1H, H-6b, J=4.8,
9.0, 9.9 Hz), 3.44 (s, 3H, OMe), 2.22 (ddd, 1H, H-5, J = 4.8, 9.0, 9.3 Hz), 2.11 (s, 3H, Ac), 1.91 (g,
1H, H-3b, J = 11.4 Hz), 1.06 (s, 9H, ¢-Bu), 1.01 (s, 9H, +-Bu); "C-NMR (100 MIlz, CDCl3) 8 170.1,
96.3, 71.9, 68.7, 67.6, 66.8, 55.0, 32.7, 27.3, 27.0, 22.6, 20.9, 19.8; ESI-HRMS (TFA-Na) caled for
C17H3,06SiNa 383.1866 (M+Na™), found 383.1872 (M+Na™).

(1)-2,2-Di-tert-butylhexahydro-4H-benzo[d][1,3,2]dioxasiline (126h)

tBu, tBu
QH OH  (eausioTh, oMo
2,6-lutidine . A\
DMF, 0°C '
73%
129h 126h

SEFEFFELT. LAY 1290 V' (357 mg, 3.00 mmol) ¢ DMF (30.0 mL) ¥ IZ 2,6-lutidine

(1.07 mL, 6.00 mmol). (¢-Bu),Si(OTf), (1.07 mL, 3.60 mmol) ZIZ.,0°C T 0.5 RFEHERL /2,
MeOH ZMA KIS EEIEL . RKIBHEIC EtOAc M ZFIRL 728, ALK THE L. EAK
BRER T R U7 ATERL, BT 8%, B L, SonilpEZRE7 7 v 2y
AFNETAZOR T 5 7 4 — (251 hexanes/EtOAc) I TR Ui E 126h (596
mg, 73%) #137,
IR (KBr): 1161 cm™; '"H-NMR (300 MHz, CDCl;) & 3.86 (dd, 1H, 1/2CH,0Si, J= 4.2, 11.1 Hz), 3.73
(d, 1H, 1/2CH,08i, J = 11.1 Hz), 3.69-3.61 (m, 1H, CHOSi), 2.00-1.95 (m, 1H, CHCH,OSi),
1.76-1.45 (m, 4H, CH,CHOSi, CH,CHCH,081), 1.30-1.20 (m, 4H, CH,CH,CH,CHCH,O0Si), 1.02 (s,
9H, -Bu), 0.99 (s, 9H, #-Bu); *C-NMR (75 MHz, CDCl;) & 78.2, 70.2, 45.6, 35.6, 27.7, 27.4, 27.1,
25.4,24.9, 23.0, 20.0; EI-HRMS caled for C;5Hzp0,Si 270.2015 (M ™), found 270.2014 (M™).

2,2-Di-tert-butyl-d-phenethyl-1,3,2-dioxasilolane (1261)
+-Bu

oH (Bud,Si(OThH, o-§i-tBu
QOH 2 B-utidine o)
S
DMF, 0°C @/\/‘\/

E=EZELAT. A% 1291 "Y (179 mg, 1.08 mmol) ? DMF (10.0 mL) ¥&#EIT 2,6-lutidine
(414 uL, 3.56 mmol). #+Bw,Si(OTf); (432 uL, 1.19 mmol) M A, 0 °C T 0.5 RFHEIRL %,
MeOH Z MM ARG ZEIL L, RICHKIZ EtOAc ZMX FHR L /-8, BB K TS L. ok
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BT bV 7 LCHEL . WIEE S, IRMEL . BoilmERTET v a vy
ATFNAHT LA T T 74— (50:1 hexanes/EtOAc) 2 THESRI L MR E 1261 (232
mg, 71%) Z& 7z,

IR (KBr): 3020, 1216 cm'; "TH-NMR (400 MHz, CDCl3) 8 7.31-7.26 (m, 2H, Ph), 7.22-7.19 (m, 3H,
Ph), 4.12-4.05 (m, 2H, CH,08i), 3.55-3.49 (m, 1H, CHOS), 2.85-2.78 (m, 1H, 1/2PhCH,), 2.72-2.64
(m, 1H, 1/2PhCHy), 1.93-1.86 (m, 1H, 1/2PhCH,CH}), 1.80-1.73 (m, 1H, 1/2PhCH,CH,), 1.06 (s, 9H,
1-Bu), 1.05 (s, 9H, +-Bu); *C-NMR (100 MHz, CDCl3) 3 142.0, 128.6, 128.5, 126.0, 70.4, 37.2, 32.0,
27.3,27.3, 27.3, 27.2, 27.2, 27.1, 21.3, 20.8; EI-HRMS calcd for CigH300,Si 306.2015 (M™), found
306.2014 (M™).

Synthesis of 126i
OH OTMS OTMS
TMSCN TBAF “Y  on  TMSOTY, 2,6-utidine “J " on DIBAL thenHgO* o] = iy
- ! —_—_— A
THF BO'C CH,Cl, 0°C © CH,Cl,, 0°C
1-Methyl-1,2-epoxy-
cyclohaxane 140 141 142
NaBH,, MeOH
it
-Bu, B OTMS
B eBwsioTh, |, OH OH
oo 2 B-lutidine oo TBAF SGH
] | - o —-——
DMF, 0°C THF, i
98% & steps, 52%
126i 126 143

Scheme ex-1. Synthesis of silyene acetal 126i

(15,2R)-2-(Hydroxymethyl)-1-methylcyclohexan-1-ol (129i)

1) TMSCN, TBAF, THF, 80°C OH OH
Q ) TMSOTE, 2,6-Iutiding, CHaClp, 0°C &
3) DIBAL, CH,Cl, 0 *C, then H;0* b)

4) NaBH,, MeDH, rt

1-Methyk1 2-epoxy- ) 1DAF THE.
cyclchexane 5 steps, 52%

128i

ZERFHERT. 1-methyl-1,2-epoxycyclohexane (500 plL, 4.15 mmeol) @ THF (8.0 mL) A IZ
TMSCN (773 pL, 6.22 mmol), TBAF (1.0 M sol. in THF, 6.22 mL, 6.22 mmol) %/ Z. 80 °C T
72 FEFEHER L 72, ROGHEIC BtOAc ZMMA ML -8, AHEZ KT L. MATREE > b
U LTHRRL, BT AIR%, B L 72,

EXEFZHEST.ESNHBE D CH,CL (20.0 mL) E#EIZ 2,6-1utidine (1.91 mL, 16.6 mmol).
TMSOTf(1.35mL, 829 mmol) Z/MZ, 0°C T 1 KREEHEL 7z, MeOH ZM X RITZEFIEL .
FOGWEIZ BtOAc ZMZAR L 7=, BB 2ZKTHIREL, MARE ;T F I 7 A THEL &,
B R HMtE, A MAKWES M) YL TEER LUEBRL 2,

EEFHKT. Bo5hHPE D CHCL (20.0 mL) AW I DIBAL (1.02 M sol. in hexane,
10.4 mL, 10.4 mmol) ZMHX, 0°C T | BRI L 72, 2MHCI ZMARIGZEILL ., RIGK
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2 BtOAc ZMAFRNLU 728, FEE® 2MHCL, KTHEL., SAGREEF b)Y A CHBRL
7eo BIRE AIBB. AIREAMES LU 7 A CHEELERL -,

56 N7 HPE D MeOH (20.0 mL) IF#IC NaBH, (189 mg, 4.97 mmol) ZMZ., EETI15 -
DL 72, Acetone ZINARIGEZEIE L, KIGHIZ EtOAc ZMA MR L 7288, EEEZK
THeE L. BAKHHEET MY Y A THE L, BIRE A0, BEL .

B o/ HYWE D THF (10.0 mL) JA#EIZ TBAF (1.0 M sol. in THE, 4.15 mL, 4.15 mmol) %l

Z. BiRT15 P LA, RIGHIC EOAc ZMAMRL 725, FHEEKCoHlEL. EX
W LY T ATHRBRL, BRZ2BE. BHELA. SonflPEERzE7 7 vy
AFNATF a5 7 4 — (1:1 hexanes/EtOAc) - THEBL L EEAMIRYIE 129i (311 mg,
5 steps, 52%) %7z, '
IR (KBr): 3837 cm™; 'H-NMR (400 MHz, CDCls) 8 3.72 (t, 1H, 1/2CH,OH, J = 10.4 Hz), 3.55 (dd,
1H, 1/2CH,OH, J = 10.4, 4.8 Hz), 2.79 (br s, 2H, OHx2), 1.76-1.63 (m, 4H, CHCH,OH,
CH,C(CH;)OH, 1/2CHCH,CH,), 1.50-1.40 (m, 2H, CH,CH,C(CH;)OH), 1.28-1.19 (m, 2H,
1/2CHCH,CH,, 1/2CHCH,CH)), 1.23 (s, 3H, Me), 0.95-0.84 (m, 1H, 1/2CHCH,CH,); "C-NMR (100
MHz, CDCl;) & 74.0, 65.3, 47.6, 41.7, 26.3, 25.4, 23.4, 20.3; EI-HRMS calcd for CgHi0, 144.1150
(M™), found 144.1155 (M™).

{4aR.8aS8)-2,2-di-fert-butyl-8a-methylhexahydro-4 H-benzo[d][1,3,2]dioxasiline (1261)

+Bu, ,#+Bu
QH OH (t-Bu)SSi(OT), sl
: 2,6-lutidine : oo
e . :
DMF, 0°C
98%
129i 126i

BEFHKT LS 129 (216 mg, 1.50 mmol) @ DMF (10.0 mL) #E#IZ 2,6-lutidine (0.577
mL, 4.95 mmol). (-Bu),Si(OTf), (0.601 mL, 1.65 mmol) % MZ. 0°C T 15 oL 7, MeOH
I ZSOG%EIE L BUGRIC EtOAc Z A AR U 7248, BB AT L, MoK -
U ATERL, BT SEE, BRELE, BohHYEERPET S v a2V AL
HFhrvae b 77 14— (50:1 hexanes/EtOAc) 12 THEHM L EEHRYE 126 417 mg,
08%) =/, |
IR (KBr): 1215 cm™; "H-NMR (400 MHz, CDCl3) & 3.86 (t, 1H, 1/2CH,08i, J = 10.8 Hz), 3.69 (dd,
1H, 1/2CH,08i, J = 4.0, 10.8 Hz), 2.04-1.96 (m, 1H, CHCH,0Si), 1.76-1.65 (m, 3H, CH,C(CH;)OSi,
12CH,CHCH,0Si),  1.52-1.30  (m, 4H, 1/2CH,CHCH,0Si, CH,CH,C(CH;)OSi,
1/2CH;CH,CH,C(CH;)0Si), 1.28 (s, 3H, Me), 1.02 (s, 9H, -Bu), 1.01 (s, 9H, #-Bu), 1.00-0.91 (m, 1H,
1/2CH,CH,CH,C(CH;)0Si); "C-NMR (100 MHz, CDCly) & 75.1, 66.0, 47.9, 41.7, 27.8, 27.7, 25.8,
23.9, 21.1, 20.4, 20.3; FAB-HRMS (m-NBA) calcd for CsH330,Si 285.2250 (MH*), found 285.2256
(MH™).
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Synthesis of 126j

o] (0] o] Y
L-selectride
POy Hp then allyl bromide e
—_— ————re
it THF, 78 °C 10 0°C
(R)-{~)-Carvone 85 144
Og, CHLCly
—78°C
then PMeg
,t-Bu HO
tBu~si-g (+-BUY,SI(OTN, OH
Q > __ 26hiiine _ NaBHOAD),
DM8F7 %c,) C AcOH MeCN
0
4 steps 16%

128] 120

Scheme ex-2. Synthesis of silyene acetal 126j

(1R,28,5R)-2-(2-Hydroxyethyl)-5-isopropyl-2-methylcyclohexan-1-ol (129j)

0 1) PIOg, Ha, 1t oH HO,

2) L-selectride, THF, —78°C
then allyl bromide s
3) Oy, CHyCly, , =78 °C then PMey
4) NaBH{OAC)s, AcOH, MeCN, 0°C
{R)-(-)-Carvone 4 steps, 16% 126j

(R)-(—)-Carvone (500 pL, 3.14 mmol) i< PtO, (0.7 mg, 3.14 umol) ZINZ ., AKFEFHKT 7
B LS BB L, Z208HBE 74 P 2l%T». ARZIEETIREL 7.

TLITUERKIT. HWE D THF (5.0 mL) #HRIC L-selectride (1.0 M sol. in THF, 3.46 mL,
3.45mmol) ZJH T L 7=, -78°C T | KEHEEL 72, % D& allyl bromide (380 pL, 4.40 mmol)
ZIMZ. 0°C T1BRHEIRL 2, NHCl aq. 2 THRE Ik, FUGKIC EtOAc ZMAE
RU7B, SELZNKTHREL. BKEET U YA CRBL. BRzZ2BE, Bl
Eims, Bon-EYERZ RSy a2 UbF VAT Iaw T 7 4 — (751
hexanes/EtOAc) THAFR 21T Z L i X W £ LA THETZIBM L 72,

—78°C T. & /=H¥WED CHCly (7.5 mL) BRI 0% 30 337V v 7 L7, % DR,
PMe; (1.0 M sol. in toluene, 1.50 mL, 1.50 mmol) 2z, FiRC 1 KEHERL L, KISKIC
EtOAc Z#MEFIRL 7=, AEERKTHE L. EAGEEF VYA TRIRL 2, RIGKE?Z
B, Soh-EBE2 D7 S v aUaXNAashru<e 7774 — (101
hexanes/EtOAc) THUEEI 21T Z LI X D EFPZ SR ZIBM L 7.

B o7 HYE D AcOH (2.0 mL) / MeCN (7.0 mL) ¥A# IZ NaBH(OAc); (742 mg, 3.52 mmol)
ZMZ, 0°C T4 BEELRL 2, NaHCO; aq. 2 M A RKIEZEIE L, RIS EtOAc ZHIZ
TR %, AEZAKCHERSR L. KRBV YA CHEL L, BIRE 5BRR, 22
EARGEEET M) VLA CHBRLIBEL . B, SonEMER RN YA NAT AT
o<+ 7% 74— (1:1 hexanes/EtOAc) 1T THIH L EAHIRYE 129§ (100 mg, 4 steps, 16%)
2,
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[o’p +9.2 (¢ 1.0, CHCls); IR (KBr): 3446 cm™; 'H-NMR (400 MHz, CDCl3) & 3.69 (dd, 2H, CH,OH,
J=17.6,14.0 Hz), 3.53 (dd, 1H, CHOH, J = 3.6, 7.6 Hz), 2.76 (br s, 2H, OH x 2), 1.69-1.65 (m, 1H,
CHCH(CH;),), 1.64-1.45 (m, SH, CH(CH;),, CH,CHOH, CH,CH,OH), 1.38-1.29 (m, 4H,
CH,CH,CHCH(CH,),), 1.30 (s, 3H, Me), 0.89 (d, 3H, 1/2CH(CHs),, J = 6.8 Hz), 0.86 (d, 3H,
1/2CH(CHa),, J = 6.8 Hz); "C-NMR (100 MHz, CDCl3) & 73.1, 58.9, 43.1, 38.9, 36.9, 32.8, 32.3,
23.7, 20.5, 20.4, 19.9, 14.6; FAB-HRMS (m-NBA) caled for CyHas0, 201.1855 (MH™), found
201.1853 (MH").

{5a5,8R,9aR)-2,2-Di-fert-butyl-5a-methyl-8-{prop-1-en-2-yljoctahydrobenzo[4][1,3,2]
dioxasilepine (126))

-Bu
on HO, i Bu~giq
) {t-Bu},Si(CTi)o o

2,6-lutidine )
—_—- 2
DMF, 0°C '
87%
129 126§

SEEFHELT. LAY 129§ (69.2 mg, 0.349 mmol) @ DMF (4.0 mL) I 2,6-lutidine (134

uL, 0.384 mmol). (-Bu),Si(OTf), (140 pL, 0.384 mmol) % Z. 0°C T 15 DEM L /. MeOH
EMARIGEEILL ., RIGHIC EtOAc Z MAFBRNL 2%, GBELZ /A THE L. FKEHEE)
FU T LATRRL, BT ARE, Bl BohclYEEZRE7 7y YA TN
AFhIZae 75 74— (80:1 hexanes/EtOAc) TR L M R 126j (104 mg,
87%) =&z,
[a]*"p —24.2 (¢ 1.0, CHCL); IR (KBr): 1216 cm™; "H-NMR (400 MHz, CDCl3) 8 4.09 (t, 1H, CHOSI,
J=12.4 Hz), 3.86 (dd, 1H, 1/2CH,0Si, J= 4.0, 12.0 Hz), 3.85-3.81 (m, 111, 1/2CH,08i), 1.82 (dt, 11,
CHCH(CHa),, J = 2.4, 8.8 Hz), 1.70-1.64 (m, 1H, CHCH(CHa),), 1.55-1.46 (m, 4H, CH,CHOSi,
CH,CH,08i), 1.36-1.10 (m, 4H, CH,CH,CHCH(CH;),), 1.04 (s, 18H, #Bu x 2), 0.94 (d, 3H,
1/2CH(CHs),, J = 8.8 Hz), 0.93 (s, 3H, Me), 0.86 (d, 3H, 1/2CH(CHa),, J = 8.8 Hz); “C-NMR (100
MHz, CDCly) & 74.2, 61.2, 49.4, 41.4, 39.7, 35.0, 32.7, 28.7, 28.2, 26.0, 22.6, 21.6, 21.4, 21.4, 21.1,
14.2; FAB-HRMS (m-NBA) calcd for CxoHyO,Si 341.2876 (MH™), found 341.2885 (MH ).

Synthesis of 126k

(t-Bu)2Si{OTH),

V]
ref1i2 NaBH(OAC); _ 26ulidine * o ‘C|>
T acOHt T omRoc
67% 88%
(R)-(~)-Carvone

Scheme ex-3. Synthesis of silyene acetal 126k
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(1R,28,5R)-2-(Hydroxymethyl)-2-methyl-5-(prop-1-en-2-yl)cyclohexan-1-ol (129k)
0 CH

OH OH
». NaBH(OAC)s [/
AcCH, rt
67%
148 120k

&% 146 " (50.0 mg, 0.274 mmol) @ AcOH (2.0 mL) ¥AWEIC NaBH(OAc); (174 mg, 0.822

mmol) ZMZ. BT 4 BFREHEAEL 72, NaHCO; aq. 2l Z KL 2 FIE L. RISHIZ EtOAc
EMAMGRL 288, BEEEZAKTHESEL., KRB Y)Y ACHERL., Bz 5%, R
ML 72, RS, Boh/MPEERE7 Ty s YAaXAVAIIIQR YT 7 4 —
(3:2 hexanes/EtOAc) IZTHH LU MEHKYE 129k (33.6 mg, 67%) %57,
[a]*p -2.1 (¢ 1.0, CHCly); IR (KBr): 3462, 3020 ¢m'; "H-NMR (400 MHz, CDCl3) & 4.79 (d, 1H,
1/2CCH,, J = 0.8 Hz), 4.75 (d, 1H, 1/2CCH,, J = 0.8 Hz), 3.79 (dd, 1H, CHOH, J = 3.6, 7.6 Hz), 3.50
(4, 1H, 1/2CH,0H, J = 10.8 Hz), 3.43 (d, 1H, 1/2CH,0H, J = 10.8 Hz), 2.34 (br s, 3H, OH x 2,
CHCCH(CH3)), 1.83-1.78 (m, 1H, 1/2CH,CHOH), 1.77 (s, 3H, CCHy(CH»)), 1.74-1.53 (m, 31,
1/2CH,CHOH, CH,CH,CH), 1.31-1.27 (m, 2H, CH,CH,CH), 1.01 (s, 3H, Me); *C-NMR (100 MHz,
CDCL) & 149.0, 147.9, 109.7, 71.8, 39.2, 38.2, 33.1, 29.1, 24.3, 21.8, 17.4; EI-HRMS calcd for
C1iHi0 166.1358 (M-H,0™"), found 166.1362 (M—H,0™).

(4aS,7R,8aR)-2,2-Di-fert-butyl-4a-methyl-7-(prop-1-en-2-yl)hexahydro-4H-benzo[d][1,3,2]dioxas
iline (126k)

+Bu, tBu
OH {£-8u),Si{OTf), O,Slao

OH
[/ 2 6-lutidine J
129k 126k

SEHBHKT. LAY 129k (33.6 mg, 0.182 mmol) @ DMF (2.0 mL) ¥EHEIC 2,6-lutidine (70
ul, 0.601 mmol), (+-Bu),Si(OTf), (73 uL, 0.201 mmol) #HMZ., 0°C T15 FHEE L/, MeOH
PMZRIGZEILL ., KIS EtOAc Z AL 7218, AREEZ K THE L. JKHREE S
MUY AT L., ERESBE. BRLE. RonEPEERET Sy av U AT
ASLya? Y57 4 — (80:1 hexanes/EtOAc) & THE L MAMRYE 126k (51.8 mg,
88%) =7,
[a]*p —11.6 (¢ 1.0, CHCLs); IR (KBr): 3020, 1216 cm™; '"H-NMR (400 MHz, CDCl3) & 4.91 (s, 1H,
1/2CCHy), 4.82 (s, 1H, 1/2CCH,), 4.13 (dd, 1H, CHOS, J = 4.0, 12.4 Hz), 3.81 (d, 1H, 1/2CH,0Si, J
=10.4 Hz), 3.54 (d, 1H, 1/2CH,08i, J = 10.4 Hz), 2.43 (br s, 1H, CHCCH,(CH3)), 1.99-1.94 (m, 1H,
~ 1/2CH,CHOSi), 1.76-1.71 (m, 1H, 1/2CH,CHOSI), 1.72 (5, 3H, CCHy(CHy), 1.70-1.62 (m, 2H,
CH,CH,CH), 1.16 (s, 3H, Me), 1.10-1.05 (m, 2H, CH,CH,CH), 1.07 (s, 9H, #Bu), 1.05 (s, H, -Bu};
BCNMR (100 MHz, CDCly)  146.4, 110.5, 77.5, 74.1, 39.2, 31.6, 30.0, 29.0, 27.8, 27.8, 27.7, 22.7,
22.0, 20.3, 14.7; FAB-HRMS (m-NBA) caled for C19H3,0,Si 325.2563 (MH™), found 325.2552 (MH
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