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Ac acetyl

Ala alanine

aq aqueous

Bn benzyl

BOM benzyloxymethyl

brsm based on recovered starting material

Bu butyl

DBU 1,8-diazabicyclo[5.4.0]-7-undecene
decomp decomposition

DIPEA N, N-diisopropylethylamine

DKP diketopiperazine

DMAP 4-dimethylaminopyridine

DMF N, N-dimethylformamide

DMSO dimethyl sulfoxide

ee enantiomeric excess

Et ethyl

ESI electrospray ionization

ent enantiomer

eq. equivalent
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-1 =20V 7¢~=7 ) 7HEHR

One or more cases in 2017 Certified malaria free since 2000
Zero cases in 2017 [J No malaria
Zero cases (23 years) in 2017 Not applicable

Fig. 1 ~ 7 ) 7 OjifTHus

~ 797 (malaria) I3~ 7 V) 7THRHEBERE T LickoThlERIEINS
JRHRERETH Y, A FLAEICLET 527 7 U A1 O #e - diEe I8 % Huiic
EMFUACEIEL T 5 (Fig. 1) V. 2 OfEtkIE~ 7 Y 7 RHICEE L, Bk
M O I PE, B % 1o 72 40 °C FifR O FER L READRE VIR L 2 e 5
5, B PICEKYET 2~ ) TRHRBEICFRTEH~Z Y 7B (Plasmodium
falciparum) . —H#~ 7V 7JRH (Plasmodium vivax) . PUHZE~ 7V TJHH
(Plasmodium malariae) . YN~ 7 V) T IRH (Plasmodium ovale) @ 4 FEFHDMF
£ %, EHES5OL w7V TeE5bN2H N =T VT HBHRFET &
TOEMTIRE I N TS, 2o TidFFEEDFEVEVEE~ 7 U 77 K (Fig.
2) VFEIEDOH G, FIER 1~2 HE T RO EARRICKH > THTT 5,
2020 fE D FURMERRE (WHO) D#EEIC X % & 2019 F D 47 -© o 47 [l
TERBEEUIA 2 BA. SLTEHEBIIN 40 T ALEIN TS D, FFICREDT
WNBDOIECEB % K, BREEICE 5 5 IERmOHLTIHK DL % 58T
W3, =7 ) THIfTORRIZFERER FEIC BT 3 ERERECIRERE R OEN L
INTWD, T, HBRBIEOWRB(LIC X 2= 7 Y TIRBOENEYTH 5 =



&7 7 (Fig.3) V0L BB OILAR T, WITHUK D IR S T hTw 5,
—7Jiv =7 U TIRHATHUIEIC B o T b AT HUS A~ DIRITE S IRER ICHAET B
WA~ 7 U 7 OREFI S IR CAER] 3 APNEL., JERITHIBC O RIED
e, PR EROENG DR TICE PO MEINT VS,

Fig.2 Bvirl~7 ) 7)HEHR?

Fig.3 »~~X77?2



122 =7V TFEBEDTA 7% A4 70 LRER
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@O ~Z V) TIEEBPENEY)TH BN~ X T 71 (Anopheles spp.) D RIBLIC
THRAN~NEIRAT L & T MERLET 5,

@ By o~Z7 ) THRRTH S AKT V4 b+ (sporozoite) 1Z ABHNICA S &,
MR & o T~ & #EITNHMIEN IR AT 5,

@ FFHlENIcs W T~ Z U TIRHITTEAE (schizont) & 725,

@ T *Aa 4+ (merozoite) 1C 7~10 HIETo{b. H5ET 3,

® e HiMrh~ &EREL 72 A 7 V' 4 P 2SRIIERN~RA T 5,



® RIMERMNITBA L2~ 7 ) 7 REIZEREEY 4 2 0~E N5, AT
A 7 VTR (ring form) . SKEMAR (trophozoite) . 77 ZHA~ & ER AR L
THilzmAm 4 P 2R T 5, % Dk, FRIMERZ B L i N IC ik L .
KNTH 72 o AR IR~ & Y 2 2 & CHEWATES 4 2 A2 VIES, 20
P A I b CE, BMSEE 5 72 40 C Hite DFRE L FREAVE 1 0 IR
THIRBRROND 2 L BFETH 5,

D —HRD I HURITATERHE (gametocyte) ~L FEEH T 5,

AIERHAIE ESBUCRINE D 2 & T, WOF~ERFAT S,

© WoENCHEEEMEZ T VAR (zygote) ZTEKT 5,

BOHWRIGESEZES L, A —F 42— (ookinete) & 723,

@) HFRZEEIC B CHEFER (oocyst) ~EET 5,

@ iz AFa A4 P ERBEL, BEEZIERI TN,

~ 7V THEBEORTHRICATE~ 7 ) TIREOEIHIZEL, fto~7 U7
JRd e s 2 L EEERICH S, =7 ) 7HEBORERIZE & L CTIRIMER
WNT ORISR & X, FEIRD—2TH 2 FEEITIRIMER D L D 1 5]
I N ~=7 ) THEEOMRBMEY OB FR EZE 2z o Twb, 7, B
WA~ 7 ) TR R ANEGE U 7 AR IER I e U C - B i 7= & D idids D I % PA
FEL. ZOMBOBILZ 5 2 37 D BYEE OB R =\ Y,



1-3 Mot~ ) 73 E Z ORI A

~7 ) 7T OHMPZIEERKE LML S F=—2 (Quinine) V. FIKT v
7 ARDO BAEMEYICTH 5 ¥ F (Cinchona) DA 5 1820 FICHBFEX /2T
hu A Fchh, giioi~7 ) 7E LCHHEZD, Z0F%F=—FD
Hh&Ex Y —F & LTZunrfy (Chloroquine) 923 1938 FICHIFE X 4, 5H K
KB ICENRZTI~T7 YV THE LA HwONZ, =T ) 7RG
L7z o~Ev e v i 70 77— THfl TRERL T 2520, £D
RICERINE~LIIHRICE o THBETH I 2ORF T~ L2 % EBIML X
HFANESAVELTEFLEIEE AT LEFH TS, F=—F 7o ¥
VIZpHIKFNICZ OBRICEBEI L, ~L AT E L TAEY A4 v ~D A
FItxHEL i~ 7 ) TiEEER"TeEZ LN TS (Fig.5) 9

Me

—> Me (
MeO

Quinine Chloroquine

Fig. 5 Quinine & Chloroquine D itk

7uanF 38 TR M FURER AR b AR 7RG & L TR 2 T & 7228,
1950 FfRpic x4 an vy e 7 CHB L7 oo VifEEvir s~ 7 Y 7R
HAMRF O~ Z ) PHRTHICELET 21CEY, 20FHAMREL KT L7,
MHPERE CIEERPEH Ry Fic Xy 7sea v pdkAHINTLE L, ~E Y
A VOBEERH TN TS EEZ LTS 19, 7aax Vit~ T7 Y
THREOWRD -0, 7o v ziH 8 L7227 e %Y (Mefloquine) V%
o7 7 b U~ (Halofantrine) P2 I NP EE REWEH MG b D
NS T M EER O IR X W ERAESMET L2252 (Fig. 6).
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Fig. 6 Mefloquine & Halofantrine D i

UL, WHO (i3~ 7 U 7 ORI i E T O i IRt IS VAR IS L v
LbNTE-HE (Artemisia annua) 75 1972 FFICHEt ST LT I v =V
(Artemisinin) Z 0 L72AHNC X 2B 5L TH 5 ACT L (Artemisinin-
based combination therapies) Z#EREL T2 3, TA T I =V ZBRRLVAF
MG RREE L, KTt~ 7 Y T L TENLZIBEER L H 5 HBIRIE
Pl Bic, KBEWEDILEY~L SRR L 2FHEARTT LT A4 4 + (Artesunate)
R EPBFHUL T L Tw3 (Fig.7) 9,

Artemisinin Aretesnate

Fig. 7 Artemisinin & Aretesnate D f#i&

TAT I =vEZOFERIIEKRATS LI X DR LS, T 0Bk
NV F T VBYUIR LIEEMBRZRE I T2 2 CRERBIERHT 2 E 200
TWwd, 72, FHENICEREICEHINTEDATh, Hic~e 7 ) 7HERFR
(1175 ATPase Z B IRINICHHET 2 < i X Y PURHRGEEZ /R 2 & DEFEHL 2



ICEINTWE 9, LarLhaslb, Rbd L CHEBIASE G C & LHRERE
TEBEITOoNG, BARL X, ~ 7 ) TORERDE %L 20, RiuEkbic~7 Y 7
JAHAHER CTE R o2 b DA T - 2RI L CHRHBORIET
LK THY, TAT Iy =V REANIEBROSHEIIERERIEEEZ R T D
DD, BRI LTI EXHIET 2 0 A CTREER %2 3 7270w Th 5
EEZLNT WS, ZDRORFEERL L TA 7 F vHEoRA 2 HlAHDE
72 ACT ES WHO IZ X W #ERR I N T35, TAT Iy = v RANIMEED
GHETLE AR NEETDH 2 7= DL 2> 5 H 7 B ET>TE Y . LE
DORMICHHRT 5 C L BREECTH B, Tz, EHEET AT I = ViitE, KO
ACT EE D~ 7 V) TIREOFAE S HEINT WD Y,

bk sic~Z ) ToRBEICECTIIEL 2ot~ 7V 7THEOBFKIIE L
I N, BADODEHGREPIHICER I NTE 7208, WO FEANIC BT b
R oA AML T3 00BRkCcH 2 (Fig.8) V.

e
C\adliban: |
< &% D St e,
& o o ) Sd o
I :. ". a0
to £
< | o
| Ty 8
Resistance status
@ Confirmed resistance - 21 cases Certified malaria free since year 2000
Possible resistance Zero cases in 2016 1 No malaria
@ Susceptible Zero cases (23 years) Not applicable

Fig. 8 BEfFSEIM LR R ASHER L T v 2 Hidsk D

Pbozeho, il mlEREF 2 Rofi~7 V) THOBRIIZHETH S, E
I, BRI ORI D b LAl CREOEE & U CH G- TR 2R 3/ R A
DHAFEDTRCEEN T3 19,



1-4 I~V 7EEWES T F L b — A RO Z OFEBAR

b B R 2 KA B B A A 98 Pl B
ot v 2 —ICCHRE2 &0 T 7
F o327V T L RIREHRO R
EYMTATIT) —lconThi~eT Y
THEUEYERROR 7 ) —= v 7R
Tz R, RIKE Metarhizium
anisopliae FK1-7223 ¥ (Fig.9) 58K
X hEEEENZCT R =1 (1)
i~ 7 Y TS 5 2 L AR
a7 (Fig.10) 7, Y7 bL b — A ORE&ENFME L C7 =T F=v b
A v BEDYTFPERTIIVEIRIC2 DD NO-TEX—LEZHLTEDH, X
VINEMLE A Y T FERGLDY anti BCEZH > TV b Z ERETLNE, T2
T hLF—ADEBRRAYIE LTL Y22 I FEH3E (A-C) i IhTw
% (Fig.10) ', L v 2 X I FHEOENRFEIZ, YT hPL b= EFABET7 = =
NT 7= af o vaEBY TP ERTIVUVFEIRIC2 OD NO- TR X—1L%
BLTEY, RVUAERLE A4 Y T F VERLD syn BLE Z HU> T 5,

Fig. 9 Metarhizium anisopliae FKI-7223%%

EShE 7N
: o) o) :
2 ome : 7 ome OH OMe :
HNJK“MY E HN .“‘Y HN o Y HN K Y E
o NH : ““Hr NH w'lﬁr NH ““Hr NH E
o : HO MeO :
HO o : HO o o) e o :
Diatretol Lepistamide A Lepistamide B Lepistamide C :
anti : syn syn

Fig. 10 #i~7 ) 7iGHEWE Y 7 F L b — v & Z OFR ik o i



1-5 Y7 FL F— AW D HEE L SR E

T L b —=nld, BEH Clitocybe diatreta 7> 5 1996 1T Nasini H IC X - TH)
O CHIE, fEERE T N7z 19 X G & T IC X Y DUT @ ORTEP X235 5
M SZ ARG I ZIRE LT % b DD, Flack X7 A — X —DEHRA T3 TH %
T H 0% DM IAREE IIRIRETH - 7= (Fig. 11), EWEMEI Bacillus 1<
X3 % 55 W PLREEESHE T Twv 5,

Fig.11 7 b L b — D ORTEP



1-6 7 bE=o2 vV

Y b7 Y (Diketopiperazine; DKP) ¥, 2 ODT7 I FZ2HTHERT
VVTHYANRENEOMEICL Y, 3 DOMERERFRLRD S (Fig. 12) 20,
IFLYITIVELEoN2FFYFINTHS23-DKP. 20 TDa-T 2/
2075V XTF FHBpFREREILZERRS <7 F FTH 3% 2,5-DKP. £ L T,
A3 “EEEL SR ONZERA I FTH B 2,6-DKP BFIEL TW 3,

R R R
[NIO J:NTO OTN:/I/O

N™ ~0 O N N

R R R
2,3-DKP 2,5-DKP 2,6-DKP

Fig. 12 DKP @ 3 D @ F Pk

DKP I3 fr/ MEE DB~ 7 F FTH b, 1938 41T Robert B. Corey IZ & 0
SRTCHEEDRRIH S N2 ORTF FTh b 2D, T/, WAHEEZELSHERE
MTT I/ BIAOEGRINTEY, “XIKHEYTH L LA INTNDS 2,
VRTFENRTF X=X DX %% o0rD 70 7T —¥HERTIE, Zv 37
K2 O OFRICL Y T F FERERI 20, AR LAEZYXTF FHREAR
CEBRILLCY 7 PRIV VEEZIEKT 22 EAAILNT WS, BT, DKP I
BT F VAKICE T ZEIFEY & A I T2, RIS, Seeibit.
T4 OISR G e & OBENFHED . F 7 v 7T A4 v ok iess P
o TH Y, RAYVIHKD DKP & &S 172 DKP BHicw3hd 23, PUlEE
WEPE 2, PLT A v R3EW 2D, PRGN 29207 82 S U SRR R T C
ERMEINTWSE (Fig. 13), AT, fFRET=AvL 7T X— RTFF
IATFAUTAR, FI9 2 FIRNY) = 2RF LR D% Y i 2R+ L
O 227 > T & 72,
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Fig. 13 AMEM: %/~ 3 2,5-DKP #4



1-7 7 bL F—AROZDFEFEERDO I~ 7V 7 ikl

1-7-1 Invitro \Z8BITHT T "L b—/V K OFERAR DO IEE LRl

UTIWCinvitro BT AT FL k=& ZFofEBEIE, MUOBGEEHROPI~T Y
TiEtE, Mg EE. EBIREIC O W T oS (Tablel), $7-. FEEAORK
1% % Fig. 14 IC7R T,

Tablel 7 bL b =D invitro ICB T 241~ 7 Y Tl & fifazt:
ICs0 (ng/mL)
Selectivity index (SI)
Compound Antimalarial activity Cytotoxicity
K1 strain ~ FCR-3 strain MRC-5 MRC-5/K1  MRC-5/FCR-3
Diatretol 378 334 85,830 227 256
Lepistamide A 7,884 6,939 22,930 2.9 33
Lepistamide B > 12,500 > 12,500 1,390 <0.11 <0.11
Lepistamide C > 12,500 - - - -
Megasporizine > 12,500 > 12,500 > 50,000 4 4
Albonoursin > 12,500 > 12,500 > 25,000 2 2
Chloroquine 184 15 18,570 100 1240
Artemisinin 6 6 45,170 7,528 7,528

K1 : Chloroquine-resistant Plasmodia, FCR-3 : Chloroquine-sensitive Plasmodia, MRC-

5 : Human diploid embryonic cell line



(o)
0 OMe 2 OMe OI-!
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Fig. 14 7 F L b — A R OSERIA DS

RIRLEYT PRI YVEHOPT, U7 FL =237 v VR,

EZ MR IR L Chi~ 7 ) TiEEZE R L2, BIC, 7 v a ¥ UipEikicod 3
it 5 2 & o BUEEE DR IC D 6 7 W AlRE R 2358 < IR & 7z,
Z LT, BEEE e i U GEFRME & L MifEEESMEE WO mrb b, U7
FLUF—NIZEHTRELEYM L E Z 5,

TVT L A ZOHRRARY L OG5, Ry VAR E 4
VT FNELDS syn BREZEL > TWB LA X I F A-C IR e A EIEEZR X
o2l &0 anti TEEPIEHICKE S EELEZ 22 BRI N, £
2 s RER DB FHEEEZHETEAFTZAKRY SV DL T AR Ay v BH5EN
HINE R o722 D NO-T 2 X — N DOEENREHICEETH 3,



1-7-2 In vivo IZBITHYT "L b— L EBEFIR DI I BRlR

PTieARXI~7 YT (Plasmodium berghei N strain) [EHe~ 7 2103527
L=V EBEERTHET AT AAA P OJEERNES (p) & ROES (po.)
ICBF Binvivohii~ 7V 7iEHEO K% /R T (Table 2), #EHEFHM T4 & L <,
<~ 7 ) TIRBEEZFEIRNERGIC X > TR I~y 22T, EHlZ1H 1],
AHR G L7z, 2Dk, FBEIR X 0 MR R 2 /E Ak U UG RIMER =R
I~ ALAYIFR G ORBE L oL b~ 7 ) TIHRHHERZ B L 72,

Table2 Invivo ICEBF 25~ U 7ihtE

Compound Dosage Route Inhibition
Diatretol 60 mg/kgx4 i.p. 90.8%
Diatretol 60 mg/kgx4 p-o. 86.8%

© Artesunate 60 mgkgxd i, 93%

Artesunate 60 mg/kgx4 p-o. 98.3%

MERENIZ G RO, ARG ICEWTREBEORGE THFETH LT AT R
A EFRREOHELREZIR L., in vivo IZBWTHEEFERICILET 201~T Y
TiEEEETZ AR IR, £AEEREMBSCLE N D D DFMAEIRIZ
RonmoufiRe o,



1-8 AitgE o HI

X RBERERIS, BEFHAICBEWTEIEL TW5~7 Y TITR L CTHH
Mt IS S AR 2 RSO RERE OB IZIZHTH V. £ DREERITELE
M DRI &, i cREOFE L L CHERS THREZRT I koo D,

VTP b=V 3R BRAIMETH LY T PRI UV EKE
B L. invitro ABRICEBWT 7 v v F ViMERICH L OEEZRLZ, £72. in
vivo FRERIC B\ C b N R RO G ¢ b G2 8 L o fila ik & o FR
BEDIEFICENTHIZ L b~T ) THEORERN AFEMITEHL T» 3
ATEEMED BV, > TP T b L b — g EFIHE R I S B H R 0% 528
AlfE7s ) — MEAPI ORI AR ITHAfF T X 5,

DEoEE» 6, 4 3FHRI~ 7 ) THROBH L RKHWICY T L+ —
N DENR 7 ARG ORI DRENT. & # O Mot 7 A& o P8 K O & TG 1A
B ofHIcETF L 7=,
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2-1-1 ¥ T FL b — 0 DS

i Cib 7@, Y7 L b= (1) OENRFEE L7z T 7=
viuA s vRELYT XTIV VEK (DKP) 122290 NO-TR2X—1L%
BLTEY, RVUAENLE A Y TF AL T v FEREEZR > TW»W5 Z & H
ZFonsd (Fig. 2.1.1), 20 X5 BHEENFEEZ D01 DL FEAKEITI IC
H7= Y AT LT DKP DAFMUEIKRZ L 2 DD NO-T & X — VL ZIK
BIRWICRELET 2008 2 5,

(0]
OMe

Ve Al
R _NH
HOO

Diatretol (1)

Fig.2.1.1 Y7 hL F— (1) OfL¥MEE

RICEEIED DKP @ N,O-7 & X — SR IC O WTihR 3,



2-12 BHEDI 7 FERT I VD NO-T & X — VRESEE

KR, YT PL =A% L ® & L7z DKP DOARFIUERLIRE % & N,0-
T2 —=NT2HTERBPEESFELTWDE, LAL, 24D D DKP I,
FRicT7 I FPERPEREOG A ITIIALE TP 2EHL . ZDEMD K
L INTW5E, BEFD DKP O NO-T & % — VR L L Cid, 1T 2 FEEEA
LbNTWw3b, UTICFDHMzHR~R 3,

D) 2 FRT 7 2 FERE

Wang O3, DKP OAFMEMKRZ G0 NO-T X — V%2 H3T 5 KKV
JAL IV ADHEMEICECT, 2 FAZ7 T I FERLICK Y NO-T & &% —
NEREEL T3 (Scheme2.1.1) 2, oI bY 77 7 VEFBKL T Y —
EALE VIBOMEAICI VBONAZT P T I NI XV 7R I ADEHKEE
L 7zo LD L7 s b ARFEIE, RFRIGE CROGITHET L T 5 b D D V45
RERZ L,

(o] OH (0]
Et;N, MgBr,*Et,O
\HW@ 3 gbrz 2‘ \N)S/\E@
HO o N-~ ~n MeOH, 90% NSOSN
H ; HO H
o) (syn:anti=1:2.5) (0}
Thaxtomin A

Scheme 2.1.1 S FHNZ7 F7 I FE{LICX B NO-T & & — VRS E

Q) AL 74 vicNT i v FY vk, ~exz—7u1k

Shin HlZ, Y7 FL F = LIEFICHEUL W28z TRAE 7 v
2 ) VOEBEMEICBNT, AL 74 vt a8 FY LR m T —
Tickyersentv) voSEERE L T3 (Scheme 2.1.2) 30, 5 Id
TIVINT IV VYRR T IPERI VT LY 2 HOT IV E—LHEEICXD



Bk EAII~E EE NBS w7z oe F Y vfbicki ~ue o —Fa1bic

Xherzuux) VOGKEIER Lz, LA LAEBLARFEIZ, AL 7 4 vick
TEHRIGICECCTHEEREZGI#ET 2 2R L W 20 T IKRTDOEK
o T3, FAIEETIE, 1207 I FPRAFMMEINTHDE T &b
gt FY VLo EERESFEIL T3 2, 73 P ERE oY i
EERE A SIES 2 2 LR E 255,

OMe
©J"$

fo) fo) 1) NBS, H,0 HO

3 steps 2) Hy, Pd/C
AcN —_— HN z )-Picroroccelin (5)
I\n,NAc — N
(o]
3

3) NBS, MeOH OMe

o) 4) Hp, Pd/C @\NHJ\{ \©
4

iso-(x)-Picroroccelin (6)

Scheme2.1.2 ~ut FJ Mk, vz —74{IiC X3 NO-7 & & — LISk

ZDXHCYT PRIV VORKMBBRRELZ &L NO-T7 & X — L OREE
FIEOPMEINT VDD DDA KONERIRWICHEE ST 2 2 L I38EL v,
ZZTEHEEZ, FnEGRBEr0Y 7 PRIV VD NO-T X — L Z RS
22 xHABELE,



213 7oA TIZVERDYT F T Y v DNREE

INETIC, oD 7 2= AT 7= VEHFDDKP IE. BEAKREE R AR T
ICBWTHT Y 727 AN RBREZHL S & & B S Tw5 3D, 21 DKP T
1Z. '"HNMR A7 F 2B WT DKP BRICH L TRy P H L cis ITAIET 5
IKFBDY TFNHBR ¥ VEOBRETHEMNRIC LY Sigs IcBHlllznTn 3,
INH—HD 'HNMR EB I 2RV VB0 g BEFEE LYY 7 MED
R0, W CH/r HHANER 3P DB G- 25" % T 7z 39,

IR S 13, Z OBIREOREEREE £ LT 7 2 =T 7 = v AT
RECERD a-7 2 /B2 LREK X% DKP @ 'HNMR A~=7Z bV EGER L
72 a-7 2 O SRR E R EE 2 HE L T % (Scheme 2.1.3) 39,

shielding
HCI - HZNLS%COQMe o oftect
B H o, H H
(5)-8 » NHH HO—X O. H
P > HN, _A™ (S NSCis
Bn‘® RN H
H 1) condensation 0 0
Cbz—N_* _CO,H . (S)-10
j( 2) deprotection of Cbz folded conformation
HO R 3) cyclization H N
H
> H
N (R)

7 N . R 0 HO o}
- HO\A{;U\NH 6]
HCI + HoN__CO,Me AN, Bn RN
hY ) ©

(R)-9 (R)-11 shielding
effect

Scheme 2.1.3 o-7 % / BED i 7R E R IE

TrFLb= (D722 TI7=VERFDDKP TH Y, RV I NH L cis
ICETE A MFUEDY 7 F 23 1.97 ppm & EREGICEBIE N, co
PO 1HI Y 727 ABINTARREZR & 5T WB I ERRBINT, 7 2 CEHIT,
Z DFFER I TARBCE % )G & L CHIF L 72 DKP O A7E K O AGE IR B RESE
LICX YV 1D2DD NO-T 1 X — L EEHET 28§ % 7. C7 (Scheme 2.1.4),



0 2197PPM (BT HRIRI

|
2

Diatretol (1)

Scheme 2.1.4 7 Y 7= 7= ARINARECE 2 FIIFH L 72 E BEFEAL

RIT, 1 DS BRI IC DO WTR~R 3



2-1-4 7 F L b — DS R

DEDHIRZEELY 7L b= (1) OWEREMITLZ, Y7 ML b —
V(DDA FEAERETICHZY) . CNFTHRRTEL L S IKUfic LTy 7
FERTZY Y (DKP) OAFUEMRKZEZED 2 DD NO-T & X — %k VRE
RIS 2 0038 L 7 5, % 2 CHEEFIX, 2-1-3 TR~ 75FWN CH/x HA
TERNC X 2470 72 7 ARINTARECHE %2 A U 72 A7 e OS2SR B e B L ic X
D2ODNO-TEX—LEREEL1DOEK%ZHIEL 7 (Scheme 2.1.5),

BB 113, syn-NO-7 & 2 —n 13 X Y BT ) #ICKTE TH % anti-N,0-T & X
— A ~DEMAIC X VEL, £7 Gaussian 03 Z 27z DFT HHEICX V. syn-
NO-T 2 Z—nN XV anti-N,O-7 & X — 1V 75-3.5 kecal/mol ZE LAV TH 5 &
BHCcEz2 b, ZNOOFELRALY v v HAORX (7 FF v 2(k) 5
6k P8) £V 99.7:03 ThHdILBnTHETERZ (Fig.2.1.2), 13 X, ¥4 —1
14 DIV 7272 ABINTARECPE 2 FIH L 72 C6 FLEIRF b 7 v 27 & 2 —a4bic &
D 2 DD NO-T & X—NETDHTREEDAIRET L& 2 72, 141X, DKP (12)IC
L2200 alfi DB ABILIc L VEL, Zok 141X, AFLAICHAT T
HEEHARCTH 2R E DD 5, KIT, HEWEME R ¥ 4 — v 14 DG RIS IC D W
Tih~ 3,

(o) 0
OMe R, OMe @ Isomerization R'N ofMe
HN é\Y N ‘é\|/ HO 3 6
3l __NH — 2 Ny — o N
0 H
O b
(+)-Diatretol (1)

@ C6 Regioselective
Transacetalization

R R, OH s H O
O3 ‘N @0 HO 3N o) ] Oxidation H3N :
0 TQS_Y : o R — o N
A W H H A W H H

\, \

14 12
optically active

Scheme 2.1.5 ¥ 7 FL b= (1) DA R EIE



A o

won, 91
N \r B
N.

~
w

o @\ NJJ\.(\(
syn l‘_‘é\[fN'MOM
0 kcal/mol o

anti

—3.5kcal/mol

Fig. 2.1.2  Gaussian03 % fil\>7= DFT 5L

HFEE R A=V 14 ZEKTHICH2Y, Bl Lo/ 57— MR
HCBMLKIGSEITLCLE) 2 eRETFoNns, vAT/ 77— FRERATKIG
DHETLTCLE D &L 12 D C3 7, Co i ETORFF LB RDNERYD 7 & 2
hKehoTLEY, 20 Mice /)T 77— MEHATHE HORFRLEEL
DOBMEMICERL 21T 2 2 2 SEEIC 72 % (Scheme 2.1.6)

(o]
H 0
H3 N 6H base R, 0@ Oxidation R.NJ]\(F:!
NN e > 3 \N >—~_~ | e > @\ Y
O H H N"6 N’R
\\ ________ H é) R HO o
/)
12 (+)-14
bis-enolate Racemic

Scheme 2.1.6 Y 2T/ 7 — MEHIC X 3G DB A

%2Z7T, DKP (12)ic LIERoYYEXa v tu—Ar L/ 2/ 77— MRAT
BYBEMICIEL 2 2 & THREEW R A — L 142 EKL X9 & 272, T DFE,
C3MLDLIZA Vv T FNFE DR ZRET 5 X 51T, Co iDLz~ VD
SRR EET B X D ICENENAAEIRICGET T 5 & TRELZ, 12 13, ik
DT I/ 16, 17 LYV 7 v Ey P CHETZFHRICIVELIDE LA
(Scheme 2.1.7),



oOH

R. Jl\"‘\
NN
(lw MD(::j
HO o
1

opitcally active

(@]

p— e 2
R ( 0
HO-3-N—X
N'6
0 R

mono-enolate

1st H O
Oxidation H-3

mono-enolate

2nd

Oxidation

—

NHFmoc

“«Kn,OH

MeOJH»‘\I/
HCI-NH

2
17

Scheme 2.1.7 £/ T/ 7 — MEHIC X 2GR A — A 14 DA B

KREBGER Z LT 22 ic XY, HREMEOT I/ BReMARHBT 5 LT
MR 72 FA AR B S ATREIC 72 D . % DR ORETETEM B D I ICHI C ¥ 5

CHHRFL 72,

2 X W HEBEOEKICOWTIHRR S,
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22-1 YT PERT TV 18 DA

TR TH D N-(9-FLALZ A A PF U ANKRZN)L-T 2= AT T =V
16 L L-2 A4 v v AF AN ZATUERE 17 ZH T Xue bOFEDICE Y 7 v
Ay FHD95%DEIGETDKP(12) 2 A L7z, it T, Fofk12D25D
7 I FORELDEAZIT o 72, K TRRICE W TIREEZITOI. 7 FL b
—LIZ 220D NO-TRX—N%EHLTEY, B, HHEESF B TRLE
THBZEBTRING D, IVRNAEFNTHLHERD 5, £ T, (Rif
B UMM, KERMBIGIC THRETRER 7 & & — L R {R#ER T H
2 BOM BEZER LEA%2ITo 72, 2 O REZ LI ISR,

Table 2.2.1 BOM 8 A#RET

0

MeOJH,“\r
HCI-NH

2

o] o
17 BOM .
@\'\E;;O: HBTU, NIDEtS @\HNJH\( Table 2.2.1 @\ NJHY
DMF, 50 C R NH BOMCI, DMF R N,BOM

16 o 95% ) o

1 18

Entry Condition Temp. Result
1 NaH, Nal 0°Ctor.t. 36%

2 NaH, Nal 0°Cto60°C decomposed
3 LiHMDS, Lil —40 °‘Cto-20°C 51%
4 KHMDS, KI —40 °Cto-20°C 56%
KHMDS, KI,

—40 °Cto-20°C 68%

18-Crown-6-Ether

TV Y —1&2Ti, B{EELTOKFF MY YL BINAIE LTa viLtr
FUY T LEHOCTRIGETT 272, BGFICH VT 36% LARINE 26 HY)
18 #1925 Z ENTEL-D, MASKETITo =B EE R L 18 #1585 2 & 1X
TEhrolz, TV MY —=37TiE, XVEEEEoSWIERLL LTI FvL~F



PAFALY IR, Al LCcavibkyVF v s HCTRICEITo728 C
5 51% EHPREOIEE CHELL, ZITRICHY VE—hTFF v Ola%
fTo77e TV FY =4 T, EEELTHY) TLANFHAFAI STV, BN
AleLCavibn ) v a2z HOTRIGZ T2 728 EOm EIxHh T Y ok
ol MOWERR»P o772y F) —4 DML, A T LA~NFHAF L
VIV NORENTFAVEUEL, SiGERREBICT 2 HNT 18-2 7T V-
6-T—T VERML 7z & T AUEIT 68% F TLE L 72,



222 FEETEME TR Y A — A DA FRIC AT - Pkt

HFENE R A=V DEREITIICH =D, 2-1-4 THRR7z X 5 il e /
I 77— MRATHTOARFFRLEEL D OBBWICEELEIT2 2 008 EEIC
b, TNETIKTZ7z=AVT 7=VEHBD DKP D o (iDOBLK)IGIE. o i A F
v7u bt vobdhhitaEET A ¥ — DAL DR D b C3 AIFFEIC
BLI N2 2 eBMEINTVS 39, ZoHE»LERHOYEZa Y P —L
T2l TE/ T T FRADEBNABLIC X 2 EE Y A — LD H
Kz B gL 72,

9. BN AR T REDERE T 5 - » fEIc A L 72 DKP (18)ICk L #EK
FUERZIT o7, ZOMEIHERZ LT ICR T (Table 2.2.2),

Table 2.2.2 HI/KZRILFEE DRG]

o} KHMDS, THF o}
BOM, -78°Cto—-40°C BOM,
Qloey —= QR
“BOM then D,0 “I oM
o 0
1 19
single isomer
D ratio
Entry KHMDS (eq.)
C-3H C-6H
1 1.0 68% 0%
2 2.5 75% 0%
3 5.0 85% 0%

IV P —=1Tid, HRELLTHIVLANFHRAFAY L IV V% 1.0 42H
WCRIGZ TR 272825, PRED C3io A DAL X 72 19 28 DL 68% T
CVINT A= Loz, TV Y —28E 3Tk, YUV LNFH AT
NYT TV R RBREHED 25 U8, SUBEZHCTIRIGZ{TR>72E 25 C6fiL
DL NS, C3IfLDA DILE 7z 19 23 DILKRZ N LI 75%, 85%D H—D
PR E LB o3 ERE ko7, 2D LD 5 18 1%, C3ALERIICH 7 v



b AL UBRROME A G T Y EXT ) T — b B F. T HGER
(1C D ALAHERTS 2 C LR E N, Wb, =/ T/ 5 — b i< o BB
Ho s BRI 2B G TR T 2 & THL 7=,

KiC, TOTEICED & TR Y A — L DARICHET L 72,



2-2-3 WeEEEME R Y A — L 23 DAL

HEEE R A=A AT 5720, £ C3 ALERN AR 23 Aa 7z, i
AL 72 DKP(A8)ICH LIEZEFHA T, # YV VAT I AFALT T TY FE 1.0
YEEHIEE A, EHEY C3 MLEIRIICEEL L 72€ /@ 20 23560
2o BON/Z 20 ZHEY VEEF Y ZFAMICK DEEEZIEICLE S/ A —L 21 2 H
— @ BYERT 2 TR, 39%DIEK, 49%D JFRHEY & & b i1cfF 72 (Scheme 2.2.1)

(o} (o] (o}
@i’“ NJH KHMDS, (1.0 KHMDS (10eq) BOM. | .gY P(OEt)s NJHG \r
SKWN sl N | Toropr 3N
“BOM T l\n’ *BOM oGl rit *BOM
_ _ HOO 2 steps 39% |-|o
o 78 C to -40 C 0 (SM 490/0)
18 20 21 (Syn)
single isomer

Scheme 2.2.1 DKP (18)D C3 fi ;&R 7 gL

LorL. AV ‘7L\’\«*r4)'} FAYT TV FOLUEDN 1 YEDOEAICIE, C3A
DO 7 v b AL TERITHETE TEEEIN D MR I Nz, £ 72, 2-2-2 DFER D
EWﬁ@ﬁﬁ%mhf%EXI/7“F#%Wéﬂﬁhik#m%éﬂfhko
ZZT NFEoUEEZHIELE 7w P L2 REXE L HIIT. AV T LA~F Y
AFAYT IV FOYER 5.0 4EIcEe L IGE A7 (Scheme 2.2.2).,

i o OOH 0 OH
@i’w NJ\ 6 KHMDS, 5.0 KHMDS (5.0 60) BOM., ‘é\\( P(OEt), BOM NJ\‘G Y
Skn/N SN CH,Cl 3L N
BOM THF \“‘l\[r “B M 2\vli2, rt. BOM
o -78°Ct0-40 "C HOO 7 OM 2 steps 79% Ho
18 22 23 (syn)

single isomer

Scheme 2.2.2 5 Y4 & ® KHMDS # v 7=1{t

8 ICHLEEEFZMA T, WV VL~NIHAFAIY IV NE 5 YEFHE ¢
72 A 200 afin—FIcBbI N @R 2 85N, FOMK,
VYBFI)ZFAMICXVBEZEILLYA— L 23 ZH—DRERT 2 TR,



79% D EGINE Tz, BHIZ, DIROT I JBEH T2 Dz FvFA~—Dh
DT, ¥ 7V HPLC I X BT 2177 o 7= (Fig.2.2.1), % OAEHE. 23 13
FRIRER 9 3 ffTic, ent-23 13 13 fhilficz e — 7 R s, $7/-8EA
e L8abzhEThe— 2 PR TEZ, —H Ty 10 HfhIicigvey —7
BENZIERINTZH, Th iﬂﬂbkle-‘tkfﬁ(ﬁﬂb“cln s INICK Y, =FV
F A BFIE 99% ee & NFMEZRIFL TV B T L 2R L. HFEERR I A —
V23 DEREER L 72,

NN

LA L L I L U A B B et v s rtentn LI L L L T L B B B
N = n = n ® N = i = D =

- - o™~ — - o~ - - b

23 ent-23 BHEhilb
(23 and ent-23)

Chiral HPLC conditions:
Column: DAICEL IA 250 x 4.6 mm

Mobile phase: 2-Propanol
Flow rate: 0.4 mL/min
UV: 210 nm

Retention time: 23 = 8.9 min, ent-23 = 12.7 min

Fig.2.2.1 ¥ 7V HPLC /=Y A — 123 O = F v F F@FIROfEZ

ARG DHEE S IOEERE %2 LA T IC/R S (Scheme 2.2.3), $9 DKP (18) D C3 fif
Ol 7 a b AL EEIRNICGET L ) 79— 24 2TET %, 2Dk, 24 D



B IC T 2 REEBEE 34 VY 7T F NV E DR Z RT3 L5
:@%\I/?~bﬁ%%éh%¢f%Uf25@C6MM7Hby
TL. =7 7—1 26 BT B, D 26 DREBERX v I LHDT

BT 5,
fLasite

HEIT L E /g

BERRET DL ICHETLEABE 2 25 272,22 B ILT 32 LICTX W

R Y 4 — 0 23 235

0

OxManon

Scheme 2.2.3 V. {AE Ry E

Zhic k&

%&~»%ﬂ®

Ei

L OEEEEM T A — L 23 2315
TR AT,

R = BOM

26

quench
—_—

bhletZEzohd,

OH
%rf E)\s i
BOM
HOO BOM HO o
23 (syn)

WAL G D HERE SOGHEA

LN b, 222D NO-T



2-2-4 C6PREIRKI N 7 v AT % & —nAbiC X B 5 FHgeR

YT ML EF=AD2DOD NO-T X X—=NVEH5EREET LRI, MEZRRY
IV F =23 D CoNKIERE A + ¥ L RRICHTEBT 20 ERH 5, Lo L,
HRAEAHCEAFAZ—TALICE 2 A FUEDOEASGETIE, 231F220D
b FeF U EEEL WA, ZofEIZREE PRI NE, 2 2 CEHIEH
1 58D & IS Tl 72 X 5 1297 CH/r M AEAEFIC X 297 Y 72 72 AR
JEEFIFA L7z C6 MLBIRM N 7 v A7 X = bic X ) X b F o HDEA %K
BTz RIGIE, EF VA - 23 I L FRHIZI® 228 TH I =V AT
F VR EE D, ok, C3 itk FaF Ml C6 fire Fu ¥ o HllcA
LSV LAIFAVBIBRENS ZERELZONDS, L L, BEAKREED
Xy, C3fiie Fu ¥ il NAfOIFHAE LY Cofire FrF e Nlfz
DIEHFBEBTRRT vFRY T 7F—DREZIY 2T BN, I =T 4
A FA R 2T BRI NS L TR Lz, 2T ~AX ) =V EREAIE LT
EHE 822 & TCOMLEIRMICA b F U EPNEATFEL EZ 272, T2, TDK
BRI~y PN ED R Z BT 2 X 5 I BRI ICHET 2 L ARE L 7=
(Scheme 2.2.4),

TYFRI)TZF—
(o] R, OH R

BOM OH o) o 0
‘NJ\{"“ HO3N 6 acid HO 3N
3] o = N > N7
e N. O 'R (o] ‘R
ol BOM X CUH
(o] \D
p _ R = BOM
23 (syn) R =BOM
23 (syn) 27

Scheme 2.2.4 C6 {LER A I V=T L hFF v DK

FEeDEED b &, A —n 23 1KLL C6MLERMZR 7 v AT X —nAiL
WKEXBAMX L RHDEBAZITR 72, FDRETZ LU FIC/RT (Table 2.2.3),



Table 2.2.3 C6 fEIRI F 7 v 27 & & — b oEt

9 oH Q ome
BOM BOM
N Table 2.2.3 ‘NJj\l-“‘
Oh Y ez, AN
‘BOM  TFA, MeOH ‘BOM
HO HO
23 (syn) 28 (syn)
95% ee
Entry TFA (eq.) Temp. Time Result
1 0.1 0°Ctor.t. 7 days 28; 46%, SM; 37%
2 1.0 0°Ctor.t. 4 days 28; 46%, SM; 34%
3% 10% 0°Ctor.t. 4 days 28; 89%
* IR D 10%
0] o)
BOM. )l\?"' BOM. )J\c"'f’\'e
N B N K
©\ ﬁx\rrn‘f\r @@ BT
o | BOM Mo 1 BOM
29 (syn) 30 (syn)
Not detected Not detected

IV FY 1T, AZ 7 =V fEe LC Y 74 v FEEE % i &
WCKIGE TR - 728 T A, KIGHEE] ‘m%@@amwwﬁi—@ﬁﬁﬁk
L CT46%DUIEK  37%DJFERHEI & & it biiz, 22T v b U —2,3Tl,
}imji@bnﬂi%:aﬁ’ﬂ ) 711/7]”3@’?@52@%%%1.0%%\ TR D 10% )
TRIGZEITIR 2728 &5 NE NI D KD L o VAR D 10% M\ 72
IFF. 89% D FINE T28DF H L7z, M. ARIGIE CIAFLIC A P F U ENEAI N
72ALEWI29 % OF C347. COMLDT/TIC A b ¥ v He8 A X Nz {LEY3003 4 8
HE ez &p»rb23id, C3fite Fuxoikoligictto Tl 24 I =7 4
HFAVEBK LR ERRBE T,

¥/, DHROT I VBEHNCT 28 DT F Vv FAT—DHEEDITH, F T
mmcmi%%ﬁ%ﬁ&of@mzzn Z DFER. 28 IZRIFRFE 9 73T ic

ent-28 13 13 fhRicEFnNF ey — 7 BHER I N, T-ERITH LGS %%h



EFNC =0 PHERTE, L2L, ZhEhF v FA~—D v — 735 T
S, MERICIYVZFyFABRPFEEEHLZE A 95%ee THo7z, TOD
Te2o, RRICIFEDICT & EDBHETL T 2 e BR®BINL, 71 I
DOHEERIGHERE L L CTld, Table2.2.3 DFFR LD A F A VIZBKL v 2 &

RRINT WS L, 3BT FT7 IFREHTY T PEXI YV hHERT 5L
T7+t MEETL T3,

e e

trrrrrerrrrrrn e prrrrrrrrrrrrerrrre Prarrrrrryvrnsnrrrred
n ® n L) n = N @ n L) N L]

- - ™ - - ™

~ - o~

28 ent-28 BERTH
(28 and ent-28)

Chiral HPLC conditions;

Column: DAICEL 1A 250 % 4.6 mm

Mobile phase: CH3CN

Flow rate: 0.4 mL/min

UV: 210 nm

Retention time: 28 = 13.2 min, ent-28 = 16.7 min

HiC, KRIGICEWT 7 2oz 7o~F oA HICEE L G cilAi
7= (Scheme 2.2.5), ZDfEHE., X P X HN C3 . CofLIcFNFNEA I
AL E AR 111 oK T/FEONE, 202l b, COMERK 7 v R
7k X — At DA EIERME I TN CH/n HAERZKESEELTwE L
VAVIN S (Wi



(o) (o) o

Bom,_ J| 9H Bom, J| 9Me Bom_ J| OH
N“ N3 Y TFA (10%) N3 Y N5 \(
3l N. MeOH, r1. 3L _N. 3NN,

Ho Il BOM 63% Ho I BOM meo Il BOM
o (31:32=1.1:1) o 0
31 (syn) e 32 (syn) 33 (syn)
inseparable (proposed) (proposed)

Scheme2.2.5 > 7 u~F L WK TDMNT VAT RZ—1AL

INICXYVYTRFLF=LD2DOD NO-T X —=NEDDHTELIZTT L
2B, RICT VF-NO-T X —NLDERICONTHR B,



2-2-5 AL X B anti-N.O-T & & — L DR

2-1-4 TiB~_7= X 51, DFT #HIC L Y syn-NO-7T & X2 —n X U anti-N,O-T &
£ *‘/l/@ﬁ#ﬁﬂiﬁﬂ_ﬁ‘ﬂﬂﬁf“% BZENRBINZ, 2D LHH 281K L.
WEMEFC T LT b7 I FREOBRMELER L, BIIFNICKE R 35
PR X & 251 %177 > 72 (Table 2.2.4),

Table 2.2.4 anti-N,O-7 & Z — )L~ B AV st

o) (o]
OMe Bom,_ J| OMe OMe
son NJ\{ Table 224 NJJ\' Y BOM, J\'
©
BOM

N. o N.

BOM BOM
28 (syn) B 34 i 35 (anti)
ketoamide
formation
Entry Condition Temp. Result
1 DIPEA, THF r.t. No reaction
2 NaH, THF 0°Ctor.t. Multispots
3 NaOH aq., MeCN r.t. Almost 36
4 DBU, THF r.t. 73% (brsm 83%)

BOM, °Me
N
S
BOM N
DBU

¥FTV Y —1 Tli. DIPEA ZHAWCE L2 AL D DD RGBT L
ot 2TV MY =2 T, X VEREEEoE VKR F M) v AR
W B ROSRFBEHEL. HWD 35 38 o kdr o7z, =V b ) —3 T3,
EREIL . U -COKBRL S + Y v 2KBRZ 72 b o, BUACIZETE T K
K36 BMFONBHER & oo T2, THIIKEBILIIA A v 255 @&Emiﬁﬁ'@%%%



XYy I 7a b vyRE RPN EDRFEREZEEZONSE, FI TV
FU—4 T, S0EWERLE LTDBU ZHWE 2 A, Eho BMH{LrET
L 73%DICKECHWIYI 35 2155 Z &N TE 72,

TNITEY anti-NO-T & X2 —VOEEZTT Lk, K5 TRITRELOR
EThH b,



226 VT FL F—NLDEEHTK

INETICYT PL b —VOWERNFHI TS 5 anti-N,O-7 & X — )L OREEEH
FET L7k, 8% LI BOM EDRETH 5, 2-2-1 T~k Hicvy T b L
F—=NE 22D NO-TEXZ—NA%EHLTWEE, BRI OCHEREELEF BT
REETHDZERTRENDE 20, XV EMAREtC X 2RESLETH
%o % T, P T CITZ 257 20 A% F O 72 KR INBOG IS T REER
ExRITIRo 7=,

FATEK L 72 anti-N,O-T & X — L 35 IZxf L, ~S— v~ Vil % B v COKER
MEISZE TR o7z 2A, eFaFAF AT e baX it ELZe PR Y
VAFUVECEREE L ZBIZEBRY 38 P aoitREERIEEYE L TiELNT

(Scheme 2.2.6), Z DFEISIGHKEZ 2 HE L LT, »XT7 7 LA eI L L
T BeE2 bz, 22T, ZORIKIGEIGEIS 25, X7 Y Lo
BETRCHRIE ORM AR AT S X5 i RIEIGonad o7z, ZOMELR
F. b Fox A MmE#co BOM HoREIINEAZ #2350 FaFxy
Br—EIRE L 7-Ic. BOMEDORREZIT) 2L Taiar HIEL 7=,

BOM OMe H2 PA(OH), Jj\({)Me J\C{)Me
EtOAc rt.
BOM quant
|nseparab|e
5 (anti) 7 (anti) 38 (anti)

Scheme 2.2.6 BOM E: g2

5L TMS P 75— bFE2HWTE =Mfe FaxvkoffiEsrAnrz e
5, MU%DEPET TMS T—7 L 39 Mg H Tz, 2D, 39 IR L S—
~ VIR A W COKBIRMMIC Z TR o7 2A e FrF U A F 140 ZEEN
ICf5 72, 21T, TBAF & DIPEA ZHW7=5tbic X b TMS Kb e FuF o 25
NEZBRETBELENRTEY T L F—A1)DVIDEEREIERT 5 Z & AR T
% 7= (Scheme 2.2.7),



0
BOM °""e BOM J\?N‘Ie

@vk'r TMSOT, 2,6-lutidine @\)NY Y H,, Pd(OH),
> EEEE——"

CH,Cl, 0°C : N. EtOAc, r.t

: : BOM s

"BOM 94% TMSO quant.

o
35 (ant/) 39 (anti)
H
Ok 0 OMe OMe
NJ\{Y _TBAF, DIPEA__ Y
o Nj THF, -78 C NH

0,
TMSO O OH 94%

40 (anti) Diatretol (1)

Scheme?22.7 Y7 FL b= (1) DU DOLEEK

3 %KVC‘\ ,..\CF%&AWDD@%*E*&%ET & O)J:EE)( "—OI/EVCH—‘T i fu.\
7L =1 (1) ®*F N HPLC IT X BEITRERICOVWTH BN B,






2-3-1 WS

KETIE. AR LZY T L b= (1) & RV O KRR T — 2 D ILigic o
WORT . M., BERRT — X IHBERCCHRE I N T W AE DL EE LR L 72
RIRY DFHHIE DEIC DWW IR L 72,

2-3-2 'HNMR KX U* 3C NMR O Fh#g

LIFIc R & &L 721 © "THNMR, 3CNMR ©F v — F b %/~ $ (Fig.
2.3.1). (Fig.2.3.2),

01 02 03 04 05 06 07 08 09 10 11 12 13
1 I I i i I I I I I I i I

£3
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5o | i l 1S WO
.......................................................................................................
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| | N\ | P22 AN N
i & RAERa g 357 49883y zER¥R g

Fig.2.3.1 KAY L &L 721 D 'HNMR (500 MHz, DMSO-ds) 7 — X @ g
(ME ; R, LB ; ARG
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Fig.2.3.2 KAWL AL 721 @ BCNMR (125 MHz, DMSO-ds) 7 — X D LR

(T KW, BB BUh)

Fig. 2.3.1. Fig. 232 [T/ L7z k5, RAM L AMGH 1 O TH NMR KU 13C

NMR O F — & Z X Ww—E %R L 7=,

RKIiT, R EARK L1 D 'HNMR, BCNMR ©%7 I AL 7 + oLt

% ~% (Table 2.3.1). (Table 2.3.2),

8

o |
2 s J OMe g
13 o
1 HN"3 21%
2L 6
10 g 8 7Hé) '1\"-' 17
o
Diatretol (1)

Fig.2.3.3 ¥ 7 L b= ()DL EES



Table2.3.1 <7 FL F— (1)@ 'HNMR (DMSO-ds) 5 (ppm) D FLi*

Reported? Synthetic®
Position Ad ppm™**
6 (ppm) 6 (ppm)
1 8.38 8.38 0
4 9.05 9.05 0
Ta 3.42 3.42 0
7b 2.82 2.82 0
9 7.27 7.27 0
10 7.21 7.22 —0.01
11 7.18 7.18 0
12 7.21 7.22 —0.01
13 7.27 7.27 0
14a 1.67 1.67 0
14b 1.43 1.42 0.01
15 1.67 1.67 0
16 0.85 0.85 0
17 0.81 0.80 0.01
18 1.97 1.96 0.01
5-OH 6.73 6.73 0

2Exp. 250 MHz, DMSO-ds

>Exp. 500 MHz, DMSO-dp

* Reference is 2.50 ppm (DMSO-ds)

**Ad ppm = ppm (natural Diatretol — synthetic Diatretol)



Table2.3.2 <7 FL F—s (1)@ 3C NMR (DMSO-ds) & (ppm) D L™

Reported? Synthetic®
Position Ad ppm™**

6 (ppm) 6 (ppm)
2 86.3 86.3 0
3 165.2 165.2 0
5 82.5 82.5 0
6 167.1 167.1 0
7 442 442 0
8 135.3 135.3 0
9 130.8 130.8 0
10 127.7 127.7 0
11 126.6 126.6 0
12 127.7 127.6 0.01
13 130.8 130.8 0
14 473 47.3 0
15 22.6 22.6 0
16 24.1 24.1 0
17 23.5 23.5 0
18 48.0 48.0 0

2Exp. 62.9 MHz, DMSO-ds

>Exp. 125 MHz, DMSO-ds

* Reference is 39.52 ppm (DMSO-dp)

**Ad ppm = ppm (natural Diatretol — synthetic Diatretol)

Table. 2.3.1. Table 2.3.2 IC/RL 7= X 5 iC, KAV L &G 1 @ 'TH NMR, 13C
NMR D7 I ALy 7 POEIED. X Ww—E &L 7=,



2-3-3 Z o Es T — X2 DR

LUFIC NMR BAfo#as 7 — 2 o bl % 37,

@ lUfEet)E

ALY T L b= (DOWIERELZREST 2 &, ke & 2 2 fEH%
~L 72,

> SCHRME 5 [0]*5p=+42.0 ° (¢ = 0.10, MeOH)

> A [0]**p=47.4 ° (¢ =0.10, MeOH)

ZZT, ZHELLDHETRELIBLARKRYOFMNER{To7-E 25, L
TOEZRL, &ML TERIC—EL 7,

> FHHE 5 [0]*p=+7.8° (¢ =0.10, MeOH)

¥ 10 FvFA=—2GRLHAEST 2 &, HOENEERL 72,

> ent-B A [0]*p = —7.6 ° (c = 0.10, MeOH)

TDXOREREZT. ¥ 7 HPLC DD - 72 (Fig. 2.3.4),



@® = 5/ HPLC D i

L/LM

A G RS8R TEZAES
KIRW) H A ent-Er Epatd i)
(/m\)ﬂi u+ent-/\)ﬂ€nu)
Chiral HPLC conditions:

Column: DAICEL 1A 250 % 4.6 mm

Mobile phase: CH3CN

Flow rate: 0.4 mL/min

UV: 254 nm

Retention time: RKIAY) =26.4 min, & = 26.0 min, ent-5 5 = 19.4 min

Fig. 2.3.4 % 7L HPLC I X 2 KW & &R D Heig

Fig.2.3.4 IT/" 3 X 9 1T, KAV & AR T340 b LREFIRRE 26 43 3T

7 HifgsR T . mifbamiEF—{tath s k#&mf%toit\I%/T
A — RN 19 P ic v — 7 BER T 2 2 e3¢ miEkkic Xk h =
VIABBEEEEH L2 A 95%ee ENFAMEEARFFL C0WB T e ERAFAL
Too TORER I HFEEEOMEIZ. SCHE X V HE THIE L 72O T IEL W 3
DEFEZTWD, IR R 2flzR L2 HR L U<, HERE 21Tk o 72
RO v VIR IC R E i % 5 2 2 SR A L T 7zl Retk 23
RIXNb,



@ s
T2, 1 0SS HE L 72,
RS E 5 205 °C
KIRY) 5 205 °C
AL 5 204 °C
KRV, G EAEY) 5 205 °C
DX ICHIED KRR L AR MDRT X w—FERL 72,

LAl X5 icKf@as 7 — 2 2L, KAV L G 1 BT o7
— 2L L. YT ML= Q) DHUIDOAREFEER % HRYE D
59 TR, MK 30% CTEM L 722 B E Nz, £ 72 % O IARCE B
FINLHPLCIC XY (3S,6R) LRET LI ENTE T,
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2-4-1 ¥ S

FaHTRYTPLE=0 HOEFRAYTHZLERZ IV 2408
BRI WTIRR S, JFimCiR <7218 Y | 2-4 OEENFREE L1 LFK7 =«
AT T aA s v REDY T PRIV UVEIRIC2 DD NO-T X —)
AHELTBY RV VLML E 4V T F AENLDS syn BEE (syn-N,0-T & X — )
R oTW3 Z EnETFoND (Fig.24.1), HIL 2413, chITcidRT&
1 DFE L 7z A RS 2 R U B L2 A & w2 a b R & #h3m i
BHATRETH 2 L FEZOMICETF L 72,

$EIRIR

. 0] .
0 OMe : Q OMe OI'! Q OMe :
HNJ\{..‘\Y HN \r HN Jj\{ \( HN Y
e T R oA A !
0 : HO :
HO 0 : HO o MeO o :
Diatretol (1) . Lepistamide A (2) Lepistamide B (3) Lepistamide C (4)

anti E syn syn syn

Fig.241 Y7 L F—n (DELERZIVHE 24D



2-4-2 LERAZIR A ODEERK

FF. VT FLE— 1) OV TRTLA—DBGICHELERZ I FA
Q) DEFIC DO WTIR~R 2,

FICA L -2a g 28 Il TMS FY 79— Z2HWTE=HKe F

nF BB RE L 28R, N~ VIR T 2 KSR INBG T

XheroeF
TRAFN 42~ E BT, BBRIC. TBAF & DIPEA ZHW725Fic X b TMS %

&thm%/xfwﬁﬁﬁfb 2 0WE B ea R E HRYE» b2 8 T,
IR 42% TR L 72 (Scheme 2.4.1),

o] o)
Bom,_ J| QMe Bom,_ J| YMe
NT Y TMSOT, 2,6-lutidine N7 Y Hy, Pd(OH),
R N~ CH20|2, O gC - .

—_—
N
BOM w *BOM EtOAc, r.t.
HO 94% TMSO quant.
lo) (o]
28 (syn) 41 (syn)
LERPHEE
0]
HO (0] OMe OMe
N Y TBAF, DIPEA HNJJ\"‘“Y
—_—
‘Nl\n/Nﬁ THF, -78 'C “"l\n’NH
98% HO
™SO 0 44 6
42 (syn) Lepistamide A (2)
(syn)

Scheme2.4.1 LY XX I FADPIDOLEEK



2-4-3 'HNMR KX Uf 3C NMR O g

ISR E AL 722 D 'THNMR, BCNMR O %7 I A2 7 b OEAE
%759 (Table 2.4.1). (Table 2.4.2),

Lepistamide A (2)

Fig.24.1 LY XX I} A Q) OMEE L MEERS



Table2.4.1 L EZZX I} A (2)D 'HNMR(DMSO-ds) & (ppm)D LLEL*

Reported? Synthetic®
Position Ad ppm™**

6 (ppm) 6 (ppm)
1 8.40 8.40 0
4 9.01 9.01 0
Ta 3.41 3.41 0
7b 2.79 2.79 0
9 7.16-7.24 7.16-7.24 0
10 7.16-7.24 7.16-7.24 0
11 7.16-7.24 7.16-7.24 0
12 7.16-7.24 7.16-7.24 0
13 7.16-7.24 7.16-7.24 0
14a 1.35 1.35 0
14b 1.12 1.12 0
15 0.56 0.56 0
16 0.41 0.41 0
17 0.29 0.29 0
3-OMe 3.06 3.06 0
6-OH 6.80 6.80 0

2Exp. 600 MHz, DMSO-ds

>Exp. 500 MHz, DMSO-ds

* Reference is 2.50 ppm (DMSO-ds)

**Ad ppm = ppm (reported Lepistamide A — synthetic Lepistamide A)



Table2.42 L E XX I F A (2)D '3CNMR (DMSO-ds) & (ppm) D LLE*

Reported? Synthetic®
Position Ad ppm™**
6 (ppm) 6 (ppm)

2 165.2 165.2 0
3 86.8 86.8 0
5 167.5 167.5 0
6 82.5 82.5 0
7 44.4 44.4 0
8 135.1 135.1 0
9 130.6 130.6 0
10 127.9 127.9 0
11 126.6 126.6 0
12 127.9 127.9 0
13 130.6 130.6 0
14 46.1 46.1 0
15 22.4 22.4 0
16 24.1 24.1 0
17 233 233 0

3-OMe 50.3 50.3 0

2Exp. 150 MHz, DMSO-ds

bExp. 125 MHz, DMSO-dp

* Reference is 39.52 ppm (DMSO-dp)

**Ad ppm = ppm (reported Lepistamide A — synthetic Lepistamide A)

Table. 2.4.1. Table 2.4.2 [Z/RL7-X 512, KRRV L A5 2 © 'TH NMR, 13C
NMR D7 I AL 7 FDEAEIZ. TW—ERLE, 2D b2 DK
e L 77,



2-4-4 LEAZIR B DRE AL

BT, 220D syn-NO-~IT7 2 —AfEEZHETLEYZRZ I F BBR)DLeH
I DOWTh R %,

EHEKFREE 2 0200 FaF o iks TMS HECHREL 2%, chiTe
[FRk DB RESF I3 2 & T3 ~2E /2 (Scheme2.4.2), LA L, EAHDK
Y 3 D% 'H NMR CHERRT 22 L 13 T2 72d DD, Fll 4 KL% st
L7233 DARLE S BRKCHEECIIE S 2o T2,

0 (o)

OH OTMS
BOM 1 BOM A
@\ ‘N \r TMSOT(, 2,6-lutidine @\ NJ\' Y H,, Pd(OH),
g — .
.- N. CH,Cl,, 0 °C - N.
N BOM » BOM EtOAc, rt.
H(l)\[r 84% TMSO ° quant.
(o) (o)
23 (syn) 43 (syn)
2ARPEE
(0]
HO O OTMS OH
N \r TBAF, DIPEA HNJ\{'“Y
[ —
l\n’N THF, -78 C whNH
TMSO 0 jOH 100% conversion HO 0
44 (syn)

Lepistamide B (3)
(syn)

Scheme 242 LY 2% I FBQR)DEAK



2-4-5 'HNMR D i

LERZ I FBQR)E, 2-4-4 TR X5 ICLEVDPALETH L &b
BECIIE S o720 FDE, 'THNMR OH D7 I ALY 7 b DEIEHE %3
(Table 2.4.3)

Lepistamide B (3)

Fig.24.2 LY X% I} BQ) oML EES



Table 2.43 L XX I } B (3)® '"HNMR (DMSO-ds) & (ppm) D LLEL*

Reported? Synthetic®
Position Ad ppm™**
6 (ppm) 6 (ppm)
1 8.44 8.44 0
4 8.74 8.74 0
Ta 3.34 covered by H,O -
7b 2.74 2.74 0
9 7.15-7.25 7.15-7.25 0
10 7.15-7.25 7.15-7.25 0
11 7.15-7.25 7.15-7.25 0
12 7.15-7.25 7.15-7.25 0
13 7.15-7.25 7.15-7.25 0
14a 1.55 1.55 0
14b 1.15 1.15 0
15 0.58 0.58 0
16 0.40 0.42 —-0.02
17 0.22 0.24 —-0.02
3-OH 5.89 5.90 —-0.01
6-OH 6.36 6.36 0

2Exp. 600 MHz, DMSO-ds

>Exp. 500 MHz, DMSO-ds

* Reference is 2.50 ppm (DMSO-ds)

**Ad ppm = ppm (reported Lepistamide B — synthetic Lepistamide B)

Table 243 IR L7- X H1C, KA ELERH 3D 'HNMR 7 I ALy 7 b
DEIE X, —EikE v —2o2838->oTC L F oD FoMiT I —HE2RL 72,



2-4-6 LERAZIN C DA

BT, syn-N,O-T 2 Z =T 2008 A F FLHEFLTWBLERXIF
CADELHIZODNWTHRRS,

2-2-4 TR 7=23, BEMESRMETCo CoMLEIRM M 7 v ATk 2 —fbic X 5
ST EBTIE CIPLIC A b F UEPEAINCAYIIE B S LD o 7z,
ZOTeDb, AI=ZULATFAVENLZAPFUEHOEAIREEZ & 2
bhd, 22T, AP EE 28 IR LE=HFe FoFrEirxFro -5
fLick ) 3o A P FLHOBAZHAAL Z L & Lz, ULTICZ OMEHEER%
"3 (Table 2.4.4),

Table 2.4.4 X F 1T —F ALt

(0} (o]
OMe OMe
@iM'N JJ\{Y Table 2.4.1 @iM’N Jj\'\r
LR > N
o BOM oo BOM
(0} o
28 (syn) 45 (syn)
2aPEE
Entry Condition Temp. Result
1 Meerwein reagent, 4A MS, CH,Cl, 0 °C to r.t. No reaction
2 MeOTHT, 2,6-lutidine, CH>Cl, 0°Ctort. No reaction
3 Ag>0, Mel r.t. Multispots
4 DBU, Mel, THF 0°Ctor.t. No reaction
5 NaH, Mel, THF 0 °Ctor.t. 45;20%, 36; 10%
° OMe

O Me\("), Me
(0]
h o

BOM,
N
1
= ~ BOM Me BF4

N
0 Meerwein reagent
36



IVIFY—=1&2TE AFUEAE LTA—F T4 v L AF LY 7
Z—tPFeHOTAFNVNZ =T NMMEERAR 2D E o 72 K RISIFET L 720 o 72,
TV ) =3 Tl B E a vk A F Az HWTRIGETT - 72 38 RIEAY
52 58ER e ho7, 22T, TV MY —4 L 5T, HEEHWEZAFLT
— T ML E ATz, DBU W72 & FIIMIEHMET L e d o 72 b D DkHELF
FU Y LEHWEE 2 RINELRZOHNAS 2B B TE, LA L,
SOGHRE R Y B A T L 72 BAINEREICIEE S o T2,

ZDXoiIc2 It LCoOAF AT =TI, FHRD W FERBE S N D
ST EDOHT AT LD C3 A X ROBEAZAARL L L L
Too T2 OHEZMRMT NIV EBEERED F T & b F S HA~ LW (RE
Le bed o AFAEEZRETIEICEF T IV EERI S, 20Kk, EL
TEAIVICAR ) =N ERAMAMEEE 2L TAMFOHAEAL 4 BRAKTREL
B RTeo Tl AR =AM A Y 7 FAVFED VAR Z BT 2 X 5 I AGERT
ICHEETTS % L HAF L 72 (Scheme 2.4.3),

Bom, J| OMe OMe
@\ N R \r \
e T - QAT
BOM  eeeeeee- > RN
HO 3
0 AcO O OH
28 (syn) 46 (syn)
£ERHEE
Joj\({)Me a OMe
+ MeOH o K
_____________ N Y . HN \|/
NH N NH
0 MeO o
47 Lepistamide C (4)
imine formation (syn)

Scheme 243 A I V%ENL7ZAFFLDEA



28 ICXf L, v YUY VIREPEKEEEZHCCE = Re FueFr Ko7 F 1
Lzl A7zl &2 94%DENETT £ F K48 2157z, e\ > To¥— v~ Vil
A GERERNKIGICE Ve FrF s XF 146 # EBNICAKL 7=, 521
AR — VIR DIPEA 2{EFHE #7228 ZAEBEY 4 I ViR TRIGDSIE
1TL 4 ZFHIIE, S VIRERMICERR L7z, 2HRICTXD 4 D& 5565/ %
HAPE 5 54 8 TR, HRINK 42% TiEM L 72 (Scheme 2.4.4)

(o] o
OMe OMe
BOM " BOM .
@\ NJ\{Y AG,O, DMAP @\ NJ\‘Y Hy, Pd(OH),
— —_—
o N. Pyridine, r.t. - N. EtOAc, r.t.
Hé\[r BOM 94% AcO BOM quant.
(o] o
28 (syn) 48 (syn)
2ERPEE
(0}
HO O OMe OMe ? OMe
" ‘\r DIPEA N| Y HNJ\' Y
NN | MeOH 78 NH l\[rNH
0,
AcO [ 97% ) MeO
46 (syn) 47 Lepistamide C (4)
imine formation (syn)

Scheme 244 L Y RAX I F CMH@ADEAK



2-4-7 '"HNMR X Uf 3C NMR @ g

LITICRARY & B L7-4 D 'HNMR, BCNMR O%F7 I ALT 7+ O¥UEL
% ~3 (Table 2.4.5). (Table 2.4.6).

Lepistamide C (4)

Fig.2.43 LY 2% I FC @) DG & MEES



Table2.4.5 L YA %X I F C(4)D 'HNMR (DMSO-ds) & (ppm) D LL#*

Reported? Synthetic®
Position Ad ppm™**
6 (ppm) 6 (ppm)
1 8.74 8.75 —0.01
4 9.00 9.01 —0.01
Ta 3.27 3.27 0
7b 2.83 2.83 0
9 7.17-7.25 7.17-7.25 0
10 7.17-7.25 7.17-7.25 0
11 7.17-7.25 7.17-7.25 0
12 7.17-7.25 7.17-7.25 0
13 7.17-7.25 7.17-7.25 0
14a 0.89 0.89 0
14b 0.76 0.76 0
15 1.03 1.03 0
16 0.49 0.50 —0.01
17 0.40 0.40 0
3-OMe 3.05 3.05
6-OMe 3.19 3.20 —0.01

2Exp. 600 MHz, DMSO-ds

>Exp. 500 MHz, DMSO-dp

* Reference is 2.50 ppm (DMSO-ds)

**Ad ppm = ppm (reported Lepistamide C — synthetic Lepistamide C)



Table 2.4.6 L YA %X I F C(4)D '3C NMR (DMSO-ds) & (ppm) D LLEL*

Reported Synthetic
Position Ad ppm™**
6 (ppm) 6 (ppm)

2 165.8 165.8 0
3 86.3 86.2 0.01
5 164.9 164.9 0
6 87.6 87.6 0
7 43.2 43.2 0
8 134.2 134.2 0
9 130.8 130.8 0
10 128.1 128.1 0
11 127.0 127.0 0
12 128.1 128.0 0.01
13 130.8 130.8 0
14 45.7 45.7 0
15 22.2 22.2 0
16 24.1 24.1 0
17 23.7 23.7 0

3-OMe 50.4 50.4 0

6-OMe 50.5 50.5 0

2Exp. 150 MHz, DMSO-ds

>Exp. 125 MHz, DMSO-ds

* Reference is 39.52 ppm (DMSO-dp)

**Ad ppm = ppm (reported Lepistamide C — synthetic Lepistamide C)

Table. 2.4.5. Table 2.4.6 [C/~L 7= X 5 iC, KAV & &G 4 © 'TH NMR, 13C
NMR D7 I ALY 7 FOEED. L W—E R L, 2O L5 4 DELHK
e L 77,



PIE, ssn-NO-THZ—N%HFTEZLERZI VE3IBEORAEKEZERL 72,
ZHICXKY, T PERTI VD anti-NO-T & X — LK syn-N,O-T7 & & —
ZNEWFREICTAED 9 F IR 7 B EE Z AL L 72 37,
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2-5-1 RV DR AR & S8R D & Rk

1-7-1 TRLEYTFL = D)ELERX IV 2-4) R ERRKARY D
in vitro \ICBF 291~ 7 U 7iHHOME % Fig. 2.5.1 IR T, 1 & % OFHBERAY)
DIEVEL D RV I NVFRL e 4 Y 7 F VERLLDS syn BLiE %2 B> T % 24 13
T A TR RE R o722 820 anti BOEDSERICKECEELE 2 5 C
EWROD Db, £z, spPPRFEXDDVHEEZHRETEATARY LV 49)& T LR
Ny v (50)% NO-T 1 Z— L% X7\ DKP $H (51, 52)I3iGHE% R & 7 b
570 TNHDERDD NO-T X —NOEHENEERNICEECH L Z L
R I N7,

OMe 0 OMe 0 OH 0 OMe
HN HN Jj\‘,“\r HNJJ\"‘“Y HN ,o\|/
PerH w+erH whoNH
HO
HO 0 MeO o
Diatretol (1 Lepistamide A (2) Lepistamide B (3) Lepistamide C (4)
anti syn syn syn
IC5p = 378 ng/mL IC5o = 7,884 ng/mL IC5¢ > 12,500 ng/mL IC50 > 12,500 ng/mL

o
JJ\(\( J\|/\( J‘\i> HN )H/\>
\j/LWrN
o
Megasporizine (49) Albonoursin (50) Cyclo (Tyr-Pro) (51) Cyclo (Val-Pro) (52)
IC50 > 12,500 ng/mL IC5¢ > 12,500 ng/mL IC59 > 12,500 ng/mL ICs59 = 7,750 ng/mL

Fig. 2.5.1 KAV OERADRLE L i~ 7 Y 7k
FdL72&95 1 f%%k%ﬁﬁﬁa O N7z S B D IF i Z £ U 5

MICEBHT 27201, TTIIEAEETIFEL L DTERWT I ) B %
@&E@LtTV%N07«&~»%ﬁ?%%§%®éﬁmﬁibto



2-5:2 7 AT T = VEAL A B L - EREAR DS

W7 L 7= 2O ERHL 72 2V 7 7 = VEME 2 2510 L 72 S5 ERE R &
B L. IR THERZ XL 72 (Fig. 2.5.2), AEREO NI AIcE Tt
Gl e bedvELA MU ELZHET b0, EFREEELT=tnr
HLeI7 WA eBHE2HFLZDOEZEIRLA, /2. V)Y VEPSY Z7u~F o E
mEDERL, ZNICE Y, FHEROETEENLLZD Y 2-1-3 TRR7255TFNH
CH/n HAEVER OB 5 18 % 5 2 i b 2 A3 H 2 AlaetEic & MARF L 7z,

9 OMe 0 OMe
HN Jk‘"“\l/ HN Jk{“‘\\r
N NH — R\):\[rNH
HO 0
(0] HO (o}
Diatretol (1) New derivatives

R= HO\©\£ Me0\©}£ ozN\©}d F\©\£ @ﬁ O}’:

Fig.2.52 7 == AT 7 = ViEbfr 2 2544 L 72358 R O akaEl



2-53 7= AT 7= VEMIREETA L 725K D G K

HAEMEDOT 2 ) BBEBAEL T VEY TV T P ERTITBEREZNE
NHEEE L 72 (54-57) . #it\ > T BOM & CLRGE L 7212, SHASEIRIIER LSS O C6
POERM b 7 v 2T &2 —{Lic X Y 6567 ZE& L 7= (Scheme 2.5.1), L 2
L, = buiE2ET3I7 b vxT 2y 56 13, RS CIHE 25
723l CLECEHNYAE 2 2 L3 TE d o7,

R
NHFmoc
“‘.Kn,OH Q BOMCI, K i
5 0 HBTU,NEt; R HNJH"‘\Y 18-Crown-6-Ether P BOIVI‘N JH"‘\
0 NH B N

4

DMF

DMF, 50 ‘C

MeOJH“‘\ N -40 ‘Cto -20 °C o BOM
HCI-NH,
17 54 : R =0OH 87% 58 : R = OBOM 55%
55 : R = OMe 62% 59 : R = OMe 62%
56 : R = NO, 66% 60 : R = NO, decomposed
57 :R=F 65% 61:R=F52%
S HEROERBICRG CORLEIRR
1) O,, KHMDS, THF ° OH hF¥ATES =M
-0 \@iM'N J\'GY TFA (10%) A.__~BOM._ J\?e'swe\(
2) P(OEt), o 3 N som MeOH, r. \©\3 N.gom
CH,Cly, rt. HO 1 ho |
62 : R = OBOM 45% (2 steps) 65 : R = OBOM 52%
63 : R = OMe 43% (2 steps) 66 : R = OMe 66%
64 : R =F <80% (2 steps) 67 :R =F 48%

Scheme 2.5.1 ¥ V-N,O-7 & X% — )\ 65-67 DK

BHHN7z 65-67 ICxfL DBU W77 + 7 I MR B UAL 21T o 724,
Fofhe FuxoiEad TMSHCR#EL 71-73 2 AR L 7=, Ric, »S—~ Vil
AWK EBRMEISICE D & Fafx 2517476 ~ L8 E | FEZIC TMS
ceFuF*o AFEERELHINOHMGEERE 77-79 2 8IEETHKL 72

(Scheme 2.5.2),



Th7IFiEH

o EEERE 0 TMSOTH
Bom, J| QMe R Bom_ J| §Me 2, 6 |SO BOM. | Ome
6 —> 3 6
et N
v THF, rt. : : CH Clp 0°C
HO BOM o BOM 2l TMSO BOM
o o]
65 : R = OBOM 68 : R = OBOM 50% 71 :R=0BOM91%
66 : R = OMe ‘R = 0,
67 :R=F 69 : R = OMe 36% 72 : R = OMe 92%
70 :R=F 45% 73:R=F 82%
OMe OMe
o PO J\{ TBAF, DIPEA HN Y
_———
EtOAc, r.t. THF, -78 °C NH
TMSO
o OH
74 : R = OH quant. 77 : R = OH 95%
75 : R = OMe quant. 78 : R = OMe 95%
76 : R =F quant. 79 : R =F quant.

Scheme 2.5.2 7 =LA77 =V B -HHBEEERDEK

Zofth, ¥V Y VEREZETIFHERDOEKTIZ. Y7 bERT YU 81 T
TE 72D OGRS ICHE LR -3 oML CLECHWY 2 1355 2 &
TX770>>7- (Scheme 2.5.3),

N
z NHFmoc
| 'kn/OH o KHMDS o
) HBTUNE N 18ComnbEner  _N.BOM
oao (o] N EJ\HN o Y S Lj\ ‘N Y
. DMF, 50 °C X w'k[rN"' OVF I\n/N BOM
MeO” 9 -40 °C to -20
HCI'NH, 88% o decomposed 0
17

Scheme 2.5.3 YV Y VEZHT 3FHEERDEK

Tl v ranF N ERET 2HEROARICET L, AP EAETH
540 ICXf L, T X LA 72 KERIROSIC X 0 5 H/BRZEITTL e bR
FOAFN QI ~LEN, REICTMS Frt e Fedo 2 FAREZBRELHW
DY 7 a~FULHER 8 ZEML 72,



HO

o]
k OMe
NJ\' Y PtO,, H, (6 atm) J\{ __TBAF, DIPEA HN
| N\1 MeOH. 1t TTHE,78°C
™so & L 62% TMSO 95%

40 84
LERPREG

OMe

Scheme 2.54 L 7 u~F L AEEPEHT 3HFERDEK



2-5-4 Invitro RERICEB T 591~ 7V 7iflE

ARLEYTFLE = DD 7 2=V T 7= Vit L 723584k (Fig.
2.5.3) X9 B invitro BT B3P~ 7 U Tl (K1; chloroquine MERE) % FF
fiL 7= (Table 2.5.1),

Table 2.5.1 Invitro \IC BT 35~ VY 7iElk

ICs0 (ng/mL)
Compound
Antimalarial activity K1 Cytotoxicity MRC-5
Diatretol (1) 378 85,830
77 >12,500 > 25,000
78 >12,500 19,640
76 2469 12,749
79 575 > 25,000
83 409 10,652
84 362 > 25,000
0 6 1.97 ppm 5 2.06 ppm 5 2.03 ppm
OMe OMe OMe
" MeO QY
HN” N HN HN” "
LY ©v¢ LY
HO | HO
Diatretol (1) 78

5 2.08 ppm 6206ppm 5 3.19 ppm 8 3.17 ppm

@ﬁ m g OVQW %

Fig.2.53 7 = =17 7 = VR 2 22 H3 L 7258k o fid



HEREDOANIICEFHEGEETHIe P X o A MU EEAELZSE
B 77, 78 13, 1 EHARKIRICHEEME TN Lz, — /T, BFRIIHETHE 7
NAOHAELAFELR 79 RURY 7 a~F v LFEEK 83, 84 131 & RIFRED
WEMEZ R THRER L o7,

¥, AR LZFHEERD A FF o HD 'HNMR OfL¥s 7 MEzR L7z, &
THE5REZH LR 77, 78 NOETWIIEZH L 2FEEK 79 12, wIih
2 ppm FHTICBIHIE N, D6, FHHRELO NTIOEREIZ CH/
rHAFRICZ NI SR EZ 5 23, IGTHICH BEEG MW 2 L AR I Lz,

INOHDOFERP S WEMRIIC 7 2 =7 7 = VAT ORI H MK AL |
Zxanfevru~dF o EREomE I 0BBRENRRCTCHLEEZLN
%o



2-5-5 0 A 2 AR A L 7R DERE

e, v 4 o vl 2B L -FER A 2 fEA L, DUTF ISR 358K % 3%
L7 (Fig.2.54), REWHORL 2 X F L (Ala). n-7 8 ¥, n-7F NS5
g7 2 /e LCi-7uen (Val),s-7F 4 (Ile) Z3BIRLARICETF L 7=,

OMe 0 OMe

w\ﬁ Y — ©\)\W "
(o}

Diatretol (1) New derivatives

R= &Me WS BN .,,_L‘J\ }J\/
(Ala) (Val)  (lle)

Fig. 2.54 v A v VENL 22 L 72558k 0%E



2-5-6 T A vEN R AL - EEEAR DGR

HAEMEOT I ) BEEAERL 7V Ry b TY T P ERIVEKREZNT
NHEZE L 72 (86-90) . Fit\ > T BOM & CLRGE L 7212, SMASEIRIIER LSS O C6
(OB 7 v 2T 22— X b 101-103 24 L 72 (Scheme 2.5.5), L
L. i-7rrr (Val) K sec-7F 1 (lle) DFEE DA —1 99, 100 13, C6
POEIRN b 7V 2T 2 2 =L D TR TEAD C6 fiTldR <, C3HLIC A ¥
VHEHPEAINMEREERLEONTCLECHIME RS LIZTE ko
720

@\ NHFmoc
, BOM
16 O HBTU, NEtg @\HNJH.\R 18-Crown-6-Ether @\ ’NJ\“R
—_— —_—
0

. . NH . N.
R DMF, 50 °C o DMF Kn/ BOM
MeO . 0 -40°Cto-20°C o
HCI-NH
o 2 86 : R = Me (Ala) 65% 91 : R = Me (Ala) 57%
87 : R=n-Bu94% 92 : R = n-Bu 32%
88 : R =n-Pr33% 93 : R = n-Pr 49%
89 : R = i-Pr (Val) 68% 94 : R = i-Pr (Val) 47%
90 : R = sec-Bu (lle) 40% 95 : R = sec-Bu (lle) 60%
THBIREREIL RS _ CofiLEiRR
o FIYRA7EY—IE o
1) O,, KHMDS, THF som || OH OMe
—78 °C to —40 °C @\ ‘NJ\l‘gR TFA (10%) BOM‘NJ\'ER
—_—
2) P(OEN), & N MeOH, rt NN pom
CH,Cly, r.t. HO o HO o
96 : R = Me (Ala) 38% (2 steps) 101 : R = Me(Ala) 21% (SM:60%)
97 : R = n-Bu 62% (2 steps) 102 : R = n-Bu 40% (SM:41%)
98 : R = n-Pr 64% (2 steps) 103 : R = n-Pr 33% (SM:56%)
99 : R = /-Pr (Val) 47% (2 steps) 104 : R = /-Pr (Val) i1 Z%H1E 47% (SM:41%)
100 : R = sec-Bu (lle) 60% (2 steps) 105 : R = sec-Bu (lle) {iiE Z 1K 48% (SM:28%)

Scheme 2.5.5 ¥ V-NO-7 & & —/ 101-103 D H K

99 X100 D+ TV AT kX —fLicE T, FTED C6 fL X + F L {LEaEY)
T C3IPLA P FALAEYBERLEZREE LT UTICRT I EREZLDS
N3 (Fig. 2.5.5),

HI® 99, 100 X, fIEHS A F L v 2 E I L T 2 ARREEIC X Y &
fiiic X 3 co fiflloe Fuxv o 7m b bRz hicd weEzbh b,



F DRy, AEICZENT S C3fiflloe Fuxs Koo b fUBERL, 4 3
ST LA FAVYREL AR ) =V DRIZKEDHEST L LR TR WAE B EER
104, 105 AR L 72 L EEK L Tw 5,

] o
L1 OH R.® ,0 BOM, <
HO-3 N 3°N OH N wn
N6 —_— ; > 6
‘R N 6 3 N
o o’ 3 “BOM

R =BOM

100
(lle)

Fig.2.5.5 IEH7 I VDO P 7 v AT v X — Ak

FIcfFEo N7z 101-103 1 L DBU W72 7 + 7 I FRHEDOEZMW L %177 -
Tete. =tk FeF* oz TMS EACREL 107-109 2 &KL 7z, RIT, »¥—
I VR A IO 72 KBIINSIC X D e Fa$ 250 110-112 ~&EE | K
BICTMS Fi & b Fu o X F A% RE L HROFHFEEMA 113-115 ZAK L
7= (Scheme 2.5.6) .



787 = REEHR
o KRG

BOM OMF? BOM,

o} o}
101 : R = Me(Ala)

(o]
OMe
wR
6

104 : R = Me (Ala) 27% (SM:46%)
105 : R = n-Bu 34% (SM:48%)

106 : R = n-Pr 36% (SM:55%)

102:R=n-Bu
103 : R =n-Pr
H
o|\ Q OMe
Ho, Pd(OH), NJ\{.gR
3
EtOAc, r.t. A Nj
TMSO
O OH

110 : R = Me (Ala) quant.
111 : R = n-Bu quant.
112 : R =n-Pr 97%

TBAF, DIPEA

TMSOTf
2,6-lutidine
R

N DBU NJ\"

6 —_— 3
2 N.gom THF, r.t. ~¢ V'BomM  CH.CL, 0°C
HO HO '

THF, -78 °C

TMSO

107 : R = Me (Ala) 52%
108 : R = n-Bu 90%
109 : R =n-Pr 78%

113 : R = Me (Ala) quant.
114 : R = n-Bu quant.
115 : R =n-Pr 85%

Scheme 2.5.6 1T A > VEfi 228 L 7= FiEEHEA O A K



2-5-7 Invitro RERICE T 28~V 7iEMH:

ARLEZYT P b= (DDA v Va2 L 255 (Fig.2.5.6) (<
X33 in vitro \[CBF 2P~ 7 Y TG (K1; chloroquine TMiPERE) % 5 L 7=
(Table 2.5.2),

Table 2.5.2 Invitro BT 35~V 7iElk

ICs0 (ng/mL)
Compound
Antimalarial activity K1 Cytotoxicity MRC-5
Diatretol (1) 378 85,830
113 >12,500 > 25,000
111 1,475 > 25,000
114 1,240 > 250,00
112 237 87,350
115 48 > 25,000
5 1.97 ppm o 5 1.98 ppm 5 1.99 ppm
OMe OMe OMe
HN HNJ\'““‘ NS
N NH
HO o TMSO o OH
Dlatretol 1) 113 111
5 1.98 ppm 8 1.99 ppm 5 1.98 ppm
OMe OMe OMe
HN NN NN HNZ NS
NH NH
TMSO o OH

115

Fig.2.5.6 v A ¥ VL &2 2844 L 72 358K O it



REFHDIE N A F L (Ala) FHEMK 113 LOREEPEHTH 5 n-7 0 ¥ LH
AR I, 114131 L H_GEERE T L2, — T REXRE G n-7 F L FERE
112 131 L RIFEOEEZR L. 115 1349 8 f5iGtEdm B3 2858 e o 7=,

¥, AR L7ZFHERD A FF oD IHNMR Ofb¥s 7 MEzRL7Z, o
A > VEREE A L 22 ERIZ, WD 2 ppm fhEICBIE L L by
T CH/m MEERICX VI Y 7272 ARIAREE A B> TWwW5 2 EARB I N
7z

ING DR OIEMRIC a4 > VEIIE, TFAUEOR#EE 1T w4
VYREOEROCERESVETH L EEZLND,



C6 (L A+ F 2 L /- ERE K



2-6-1 C6 fir # b % v HRfr & 254 L 72 F 8RO ERGE

Co LA b F T ERAL 228 L 72358 R A 2 45m L. AT ISR 373584 % 8Gt
L7 (Fig.2.6.1), ¥ 7 FL F— (D C6HLA +F 2 HIE, 'THNMR IZEWT
2-1-3 TR 725 F N CH/m HAAERIC X VBRI R EZZ I RE S EHS Y 7 b
3 % (51.97 ppm in DMSO-de), % D 7-® | HERENR % Z 1 5 C6 i A b ¥ v ERL%
THaX % 2 & CIEHERHAO B Y BZREE 2D Tld v EHIFEL 72,

OMe

Diatretol (1 New derivatives

e

Y. :sf:«Jij

Fig.2.6.1 C6fir X b ¥ o Hf{. 22 Ha L 7= K81k D Exat

COfTA N FUE BT 2ICH-0 ML L1 DEERRRECREL - C6
FLEIRF 2V AT 22— LIC X o THIRWMICIREI G BZ 2L B3 TE B L E
272 BB, AR ) —A%ELDT N3 — AVRENC A 2 & CEMR[EEL E 2 &

RIS T L7



2-6-2 C6 i A b F N 2 2L /- EARDE K

AR 23 1t LIRS T @/\7 DTN T — VBB C b TR

DT & X — K 116-119 % S AER I
XL <, DBU ZH\Ww7=7 b7 2 Fﬁ%ﬂa@i‘%‘l‘%{t%ﬁ&of .
VA TMS FECREE L 124-127 2 AL 72, RIC

XY e FeF 250128131 f\é:‘%%\

=N

2L ENBTX -,

RZIC

Fo5 7z 116-119 i

FHoe Fe¥

N— L= i A B s 72K
TMS ®dt e Fou¥

P RAFAKEEBRE L HOFHEHE 132-135 # & L 72 (Scheme 2.6.1),

C6fiLEIRK Lol i
[ &l 2L (4 RiEERE
2 oH QO or
BOM NJ\' \r TFA (10%) BOM. AN
. 5 X 3 \(
N, ROH, r.t l\n,N THF '
(j\ o “BOM ,rt. o
" cl)\fr (o] ) BOM
o
2 (sy ) 116 : R = Et 36% (SM:52%
LERBRIG R = E136% (SM-52%)
117 : R = Pr 28% (SM:63%)
118 : R = i-Pr 22% (SM:70%)
119 : R = Bn 65% (SM:29%)
TMSOT#
2,6-lutidine @im)i\' Y Hz, Pd(OH), ©\/<l(\' TBAF DIPEA
EtOAc, r.t. THF, -78°C
CH,Cl, 0°C
2v2, TMSO “BOM TMSO
124 : R = Et 74% 128 :R = thuant
125 : R =Pr88% 129 : R = Pr quant.
126 : R = -Pr87% 130 : R = i-Pr quant.
127 : R=Bn 94% 131 : R = Bn 60%

120 : R = Et 49% (SM:38%)
121 : R = Pr 60% (SM:28%)
122 : R = i-Pr 30% (SM:48%)
123 : R = Bn 68% (SM:20%)

%NHY

132 : R = Et quant.
133 : R =Pr 94%
134 : R = /-Pr quant.

135: R =Bn 72%

Scheme 2.6.1 C6 {7 A b F A7 & 21 L 7= FriEHEAR D &K



2-6-3 Invitro RERIC BT 2Pi~7 VY 7TiEM:

ARL7EYT P = (DD C6 LA b o2 AL 723584 (Fig.
2.6.2) X9 B invitro BT B P~ 7 U Tkt (K1; chloroquine MERE) % FF
fiL 7= (Table 2.6.1).

Table 2.6.1 Invitro \IC BT 3P~V 7iElk

ICs0 (ng/mL)
Compound
Antimalarial activity K1 Cytotoxicity MRC-5
Diatretol (1) 378 8,583
128 131 17,810
132 64 > 25,000
129 122 16,459
133 35 > 25,000
130 440 20,990
134 300 > 25,000
131 12 > 25,000

135 9.7 7,528




5 0.59 ppm

5 1.97 ppm Ho o J J6198ppm
OMe k (0] O 016 1.89 ppm
LN
o1 )
TMSO 0 OH H
Dlatretol 128
5 0.63 ppm
J o U
6 1.95ppm J\
HO 0 oa6185ppm HO (o}
()\gr N Cl:%r Ej\*r 7/
TMSO 0 OH TMSO
129 130
B 5 0.83ppm
0 ad 1.92ppm 5 2.94 ppm

B 3 0.80ppm

©w @ﬁ u @J”g(m*

134
Fig.2.6.2 C6 fif X I+ F T #2254 L 72 FFE R D fit

C6 P A b F UM Z AL L 2FFERICE T, 4V 78R F U FHER 130,
134 131 LREZFEOEMNZR L, ZDMmoFHEERIT END @il 2 R TRER L 2o
Teo ZOHTDH, 72 =X b F UFHEMR 31, 13513, 1 & H~THY 40 50
3 b LR L RS OEETH o 72,

7o, AR LEFHEROT L ax 3o THNMR Ofb¥y 7 MaZR L 72,
Cofr A b X U ERL A A L 2B ERIT I nd &G Icy 7 LTEH, T
¥ HD o L7 TR B ALy A7 F TEMIRDS RS &P S s,

INODOFERDP S, COMLA b F UFALIIEEFTRTH G MERIRICEE 2
frcdH bz LML 72,

PED X 51T invitro RERICEBWTCEEETH o727 2 = 2+ F U FHER
135 ICo0nCliE~vAZHWZ invivo ikBi2fro 2 L & L7,



2-6-4 Invivo REICEBIT B ~F U 7iEk

In vitro RBRICB W TETESETH 727 2=V A P FUFERER 1B OA X I~
Z U 7 (Plasmodium berghei N strain) J&4e~ 7 2133 2 NS Gp.) L%
N5 (p.o.) TD in vivo ik O 15 1 FEAT D45 F % Table 2.6.2 ISR 3,

Table. 2.6.2 Invivo ICEBF 2~V 7iEMH

Q OMe a (0]
HN J\‘\ \r HN Jj\‘\\l/
~,NH A _NH
HO 0 HO o
(1)

Diatretol 135

Compound Dosage Route Inhibition
Diatretol (1) 30 mg/kgx4 i.p. 54.4%
Diatretol (1) 30 mg/kgx4 p-o. 56.2%

135 30 mg/kgx4 ip. 78.7%

135 30 mg/kgx4 p-o. 0%
Artesunate 30 mg/kgx4 i.p. 97.7%
Artesunate 30 mg/kgx4 p-o. 99.1%

135 13, JEFEN# G IC B W TS & 30 mg/kg CTHEX 78.7%& Y7 b L b
=V XYV EWIEEEZR L, LAL, ROKSICELWTIREMRE R I 2
WER L o7z, T 135 BARETH VIENICHE T NO-T7 & X —1LEf
PEAMEEEL CLE o T B aEEME. B L < I 135 ORRORINIERE W & 23R
e LTEZLND, T2, HWED~ TV THATHISIC 31 2 G EREIRI2 5
FHPi~ 7 ) TERIIBOKRG LB THRNTH 200 EENT VDR, iR
RITREMERTH D, S5k, ZORELZERT 5510 NO-T X — g%
OB TAFAHEZEA L ZFEERCHBIEEREZEAL Z2FEFE AT
52 L TROBG I TR 2z THE RIEAGEMCEY ORIEL 2 I HE & &



ZT\Wb,



H
gl

I\
L



EH G RNE RS ETcREEI NP~ 7 ) THEEWE. 7 FL =
(1) (Fig. 3.1)ICE H L. 1 DAFEAK. R D G 00 NI &S A BT
ICHLY AHA 72,

o
OMe
W
8 NH
HO
o
Diatretol (1)

Fig.3.1 7 hFL F—n ()OO

Z DWW, FiEibi~7 ) 7TEOAIE A HIYIC,

—

U7 bL b= )DAFRE R D

2. MRS ARG D IRTE
3. KRR O AR
4. FEnh A B SE

CET L, £ 2 TEHEHIZ B 2 FH 1 i oaE M 2 ud i 5 ~ < i
TR 5 BB G K TRE 2 BRI Z 2R L, LT O XS AR zitED 72,

MR TH 2T I /16, 17 ZHWTT YRy PTYTPERIVY 12 %
BEL, VT 120220D7 I F% BOMETHEL, V7718
ZiF7z, KIT, 18 1T LML DG 21T o 72, Z DR, AL/ 77—+ 2B
3R CERSNICEBLT 252 RIBL, YA - 23 2Eiitk - mz ) v
FABRMIIFL Z ERTE, Bohzd A — 23 Tk L, FERFERA R b
TVRT X =MUICL D C6 MLERICA M F S HEZEAL syn-NO-T+
£ =)L 28 BIARERNICEZ LI LT, Ric, FHAEEORE %170
DBU Z W72 BYUAIC X Y anti-NO-T & X — 1 35 &L 72, B ifR#ER
DWEZITH T LTl DYIDAFREK %4 9 LI, I 30% TEK L 72,
¥ 7B T — X 03B L 72 72 D R 1 DA ARECE 23 (3S,6R) TH % &



7 L 7= (Scheme 3.1),

NHFmoc fo) (o}
‘.Kﬂ/OH KHMDS, BOMCI BOM
) HBTU, NEt, HNJH“"Y 18-Crown-6-Ether, KI NJHY
—_— O >
o 16° DMF, 50 °C SN NH DMF “NeNBom
. 95% -40°Ct0-20 °C o
MeO - o 9
68%
HCI-NH, 1 18
17
o) o
1) Op, KHMDS, THF BOM. OH TFA (0% BOM, OMe
78 °C to 40 °C__ @\ g Y i ©\ N Y DBU
2) P(OEt), N.som MeOI;I, rt. N‘BOM THF, r.t.
CH,Cl,, rit. HO . 89% HO 73%
2v2 0 single isomer o
9 brsm 83%)
2 steps 79% 23 (syn) 28 (syn) (
single isomer 99% ee 95% ee
1) Hp, Pd(OH),
0 TMSOTf 0 o
BOM OMe BOM OMe EtOAc, r.t. OMe
NJj\’é\\r 2,6-lutidine NJJ\{G‘\Y quant. HNJk“é\‘Y
= —_—
LN, CH;C15,0 C 3\ N.gom 2 TBAF DIPEA S _NH
Ho I BOM 94% Tuso I THF, —78°C Ho I
35 (ant) 39 (ant) 949% (3S, 6R)-Diatretol (1)
95% ee

Scheme3.1 Y7 FL b= ()DAFLEAK

7z, 1 DFfESL L 72 AR 2RI LERRAY TH 2 L e I M (2-
HDEEEER L T2,

FICA L 722 E B h A 28 I L TMS Y 77— b E2HTE=HRe F
B MR R L e, oS — e YRR T 7 AR IS £ D b F ek
CYAFN 42 ~EEGTz, RiBIC, TBAF & DIPEA % W72 5F1c X Y TMS 3
LEFRRUAFAEEREL, LERX N AQDHI L5 REMRE Y
B 648 TR, HIK 42%TEM L7 (Scheme 3.2).



0 o)
OMe OMe
BOM A BOM 1
@\ NJl\iY TMSOT, 2,6-lutidine @\ J\'Y Hy, Pd(OH),
o —_—
. L N

: N
~R N CHClp, 0°C - EtOA
R BOM " BOM c, r.t.
HO 0 94% TMSO 0 quant.
0 (o)
28 (syn) 41 (syn)
SERPEE
o)
H°|\ Q ome OMe
N \|/ TBAF, DIPEA HNJ\"“‘Y
——
“"l\[rNW THF, -78 'C l\rr NH
% HO
Tmso § L 98% o]
42 (syn) Lepistamide A (2)
(syn)

Scheme 3.2 L ERZX I FAQDEAK

EHERFRE 2 02 o0 FuF o ird TMS ECR#EL -k, chETe
R DM RESFICfIF ot TcLr e x4 I FB@)~&EW/- (Scheme3.3),

BOM L oH BOM 0 otms
@\ NJHY TMSOTH, 2,6-lutidine @\ ‘N \r H,, Pd(OH),
— —_—
AN, CH,Clp, 0°C l\n,N =
N BOM W BOM tOAc, r.t.
HO 84% TMSO quant.
o] 0
23 (syn) 43 (syn)
LERPEE
o)
Hok 9 otms OH
NJI\{‘“‘Y TBAF, DIPEA HNJJ\{" \|/
_—
N THF, -78 °C ~N_NH
TMSO 0 jOH 100% conversion HO 0
44 (syn) Lepistamide B (3)
(syn)

Scheme3.3 L v 2% I FBQR)DEAK

28 1L, vY Y VIR ROKEIRE W CE=HRke bt o EKx2 T w50
L 48 215877, f\ T — Uil 2 G 22 KERMOGIC X Y e FrF o X5
46 ZEBRMICHK L 72, RIZBIC A & 7 — NV iElE | DIPEA #{EAH &4 I v
FEHTORIGICT 4 ZEIEE, B REIRNICER L7z, chickhrexx
IFN C@DOWE R bEEREHFEYE»LE 8 TR, RIE 42%TERL 72



(Scheme 3.4)

(o] (o]
OMe OMe
BOM, BOM, Hy, Pd(OH),
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1. General Methods

Glass TLC plate, silica gel coated with flourescent indicator 60G Fzs4 (Merck KGaA,
Germany) were used for analytical and preparative thin layer chromatography. Flash
column chromatography was carried out with Silica gel 60N, spherical neutral, particle
size 40-50 um for flash chromatography (Kanto Chemical Co., Inc. Japan) or Silica gel
60 (0.040-0.063 mm) for column chromatography (230-400 mesh ASTM) (Merck KGaA,
Germany). '"H NMR spectra were recorded at 500 MHz and '3C NMR spectra were
recorded at 125 MHz on a JNM-ECA 500 (JEOL Ltd. Japan). The chemical shifts are
expressed in ppm downfield from internal solvent peaks CDCIl3 (7.26 ppm, 'H NMR),
DMSO-d6 (2.50 ppm, '"H NMR), CDCls (77.16 ppm, '*C NMR), DMSO-ds (39.52 ppm,
13C NMR) and coupling constant (J values) are given in Hertz. The coupling patterns are
expressed by s (singlet), d (doublet), dd (double doublet), m (multiplet). Infrared spectra
were measured on a HORIBA FT-710 spectrometer using a diamond horizontal ATR
accessory (HORIBA Ltd. Japan). High-resolution mass spectra were measured on a JEOL
JMS-700 MStation and JEOL JMS-T100LP (JEOL Ltd. Japan). The all optical rotation
were measured with a JASCO P-1010 (JASCO corporation, Japan). Melting point were
measured on a MPA100 OptiMelt (Stanford Research Systems, Inc. U.S.A.). Analytical
High Performance Liquid Chromatography (HPLC) was conducted by an Elite Lachrome
system (HITACHI High-Technologies Corporation, Japan).



2. Experimental Procedures and Compounds Characterization

Amide protected diketopiperazine {(+)-18}

o 0
\ KHMDS, BOMCI BOM, ‘
@\HN Y 18-Crown-6-Ether, KI_ @\ NN \r
L __NH DMF kn/N
o ¢ BOM
5 -40°'Cto -20 °C o
[0)
12 68% (+)-18

To a stirred solution of 12 (509 mg, 1.75 mmol) in DMF (87.5 mL) was added KHMDS
in THF (0.5 M, 7.36 mL, 3.68 mmol), 18-Crown-6-Ether (1.02 g, 3.86 mmol), BOMCI
(0.959 mL, 6.98 mmol) and KI (581 mg, 3.50 mmol) at —40 °C under N, atmosphere.
After being stirred at —20 °C for 2 h, the reaction mixture was quenched with saturated aq.
NH4CI (100 mL). The resulting mixture was extracted with EtOAc (200 mL x 3). The
combined organic layers were washed with saturated aq. brine, dried over sodium sulfate,
filtered, and concentrated under reduced pressure to afford the crude product. The residue
was purified by silica gel flash column chromatography (hexanes/EtOAc = 4/1 to 2/1) to
afford (+)-18 (850 mg, 68%) as an amorphous; [a]p?? +5.5 (¢ = 0.1, MeOH); 'H-NMR
(CDCl3) 6: 7.35-7.24 (complex m, 13H), 7.13-7.12 (m, 2H), 5.22 (d, J = 10.5 Hz, 1H),
5.15 (d, J=10.0 Hz, 1H), 4.60 (d, J = 10.0 Hz, 1H), 4.56-4.50 (complex m, 4H), 4.45
(dd, J=11.0, 5.0, Hz, 1H), 4.41 (d, J=10.5 Hz, 1H), 3.94 (dd, /=9.0, 4.0 Hz, 1H), 3.25
(complex m, 2H), 1.71 (br, 1H), 0.94 (m, 1H), 0.85 (d, J= 6.5 Hz, 3H), 0.75 (d, J = 6.5
Hz, 3H), 0.65 (m, 1H); *C-NMR (CDCl) 8: 167.9, 166.8, 137.4 (2C), 135.8, 130.1 (2C),
129.0 (2C), 128.6 (3C), 128.0 (2C), 127.8 (4C), 127.7 (2C), 73.9 (2C), 71.7 (2C), 60.5,
56.9, 43.5, 38.6, 25.4, 22.9, 21.6; IR (neat) Vmax (cm™): 2957, 2870, 1663, 1496, 1454,
1204, 1065, 1027, 747, 697, HRMS-ESI (m/z): (M+Na)* calcd for [C31H36N2OsNa]*
523.2573, found 523.2569.

(-)-18 was also prepared by the procedure described above: [a]p?*? -6.6 (¢ = 0.1, MeOH).



Peroxide (22)

o) o)
BOM . O som_ J| 9OH
‘N Y KHMDS (5.0 eq.) N Y
'
k[r N. THF l\[r Negom
BOM ~78°Cto 40 °C HOO
o) o)
(+)-18 22

To a stirred of solution of (+)-18 (228 mg, 0.455 mmol) in THF (9.10 mL) was added
KHMDS in THF (0.5 M, 4.55 mL, 2.28 mmol) dropwise at —78 “C under O» atmosphere.
After being stirred at —40 °C for 4 h, the reaction mixture was quenched with saturated
ag. NH4ClI (30 mL). The resulting mixture two layers were separated and the aqueous
phase was extracted with CHCI3 (50 mL x 3). The combined organic layers were washed
with saturated aq. brine, dried over sodium sulfate, filtered, and concentrated under
reduced pressure to afford the crude product 22. This crude product was used in the next

reaction without further purification.



Diol {(-)-23}

(0]
OOH OH
Bom, J.~ P(OEt) Bom,_ Il P4
@\ N \|/ o @\ N \r
W N“ CH2C|2, r.t. o N~
HO BOM 2 steps 79% HO BOM
(0] 0]
22 (-)-23

single isomer

To a stirred solution of crude 22 in CH>Cl; (9.10 mL) was added P(OEt)3 (0.158 mL,
0.910 mmol) at 0 °C. After being stirred at room temperature for 1 h, the reaction mixture
was concentrated under reduced pressure. The residue was purified by silica gel flash
column chromatography (hexanes/EtOAc =4/1 to 2/1) to afford (-)-23 (192 mg, 79%) as
an amorphous; (—)-23 (99% ee) [a]p** —19.0 (¢ = 0.1, MeOH); "TH-NMR (CDCl;) &: 7.37-
7.17 (complex m, 15H), 5.19 (d, J = 10.5 Hz, 1H), 5.09 (complex m, 3H), 4.74 (d, J =
12.0 Hz, 1H), 4.68 (d, J=12.0 Hz, 1H), 4.67 (d, /= 12.0 Hz, 1H), 4.62 (d, J = 12.0 Hz,
1H), 4.15 (br, 2H), 3.47 (d, /= 14.0 Hz, 1H), 3.26 (d, J=14.0 Hz, 1H), 1.78 (dd, J= 14.5,
7.0 Hz, 1H), 1.62 (br, 1H), 1.08 (dd, /= 14.5, 4.5 Hz, 1H), 0.88 (d, /= 6.5 Hz, 3H), 0.74
(d, J=6.5 Hz, 3H); BC-NMR (CDCls) 8: 168.6, 167.5, 137.9, 137.8, 133.4, 131.2 (20),
128.6 (6C), 128.0, 127.9 (5C), 127.8, 86.3, 85.2, 72.5, 72.1, 72.0, 71.7, 49.2, 46.2, 24.3,
23.9, 23.8; IR (neat) Vmax (em™): 3362, 2956, 1656, 1362, 1072, 1027, 908, 733, 697;
HRMS-ESI (m/z): (M+Na)* calcd for [C31H36N20sNa]™ 555.2471, found 555.2458.

(+)-23 was also prepared by the procedure described above: [a]p*® +20.8 (¢ = 0.1, MeOH).

Chiral HPLC conditions; Column: DAICEL IA 250x4.6 mm; Mobile phase: 2-Propanol



100%; Flow rate: 0.4 mL/min; UV spectral: 210 nm.

(-)-23
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Peak R.T. (min) Area (%)
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Peak R.T. (min) Area (%)
1 12.7 5177775




co-injection
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Peak R.T. (min) Area (%)
1 8.90 1877661
2 12.9 1836254

Transacetalization product {(—)-28}
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single isomer

To a stirred solution of (—)-23 (262 mg, 0.491 mmol) in MeOH (9.82 mL) was added TFA
(0.982 mL) at room temperature under N> atmosphere. After being stirred at room
temperature for 4 days, the reaction mixture was quenched with saturated aq. NaHCO3
(30 mL). Resulted two layers were separated and the aqueous phase was extracted with
CHCl3 (50 mL x 3). The combined organic layers were washed with saturated aq. brine,
dried over sodium sulfate, filtered, and concentrated under reduced pressure to afford the
crude product. The residue was purified by silica gel flash column chromatography
(hexanes/EtOAc = 4/1 to 2/1) to afford (—)-28 (95% ee) (238 mg, 89%) as an amorphous;
(-)-28 [a]p** -10.8 (¢ = 0.1, MeOH); 'H-NMR (CDCl3) &: 7.42-7.28 (complex m, 11H),
7.22-7.13 (complex m, 4H), 5.31 (d, /= 10.0 Hz, 1H), 5.22 (d, /= 10.5 Hz, 1H), 5.13 (d,
J=10.0 Hz, 1H), 4.80 (complex m, 3H), 4.67 (d, /= 11.0 Hz, 1H), 4.63 (d, /= 11.0 Hz,
1H), 4.09 (br, 1H), 3.93 (s, 1H), 3.55 (d, /= 13.0 Hz, 1H), 3.29 (d, J=13.0 Hz, 1H), 3.05
(s, 3H), 1.75 (dd, J = 14.5, 8.0 Hz, 1H), 1.36 (br, 1H), 1.13 (dd, J = 14.5, 3.0 Hz, 1H),
0.73 (d, J = 7.0 Hz, 3H), 0.64 (d, J = 7.0 Hz, 3H); *C-NMR (CDCls) 8: 168.9, 165.2,
137.9, 133.3, 131.2 (2C), 128.6 (3C), 128.5 (3C), 128.0 (3C), 127.9, 127.7 (3C), 127.6,
91.4,86.2,72.8,72.3,72.2,71.1, 51.4,47.0, 46.3, 24.6, 23.7, 23.2; IR (neat) Vmax (cm"
): 3385, 2957, 1667, 1454, 1361, 1304, 1191, 1071, 1029, 743, 697, 542; HRMS-ESI
(m/z): (M+Na)" calcd for [C32H3sN206Na]™ 569.2628, found 569.2611.

(+)-28 was also prepared by the procedure described above: [a]p?® +11.2 (¢ = 0.1, MeOH).

Chiral HPLC conditions; Column: DAICEL IA 250%4.6 mm; Mobile phase: CH3;CN
100%; Flow rate: 0.4 mL/min ; UV spectral: 210 nm.
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Amide protected diketopiperazine {(+)-S2}

o o)
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To a stirred solution of S1 (100 mg, 0.375 mmol) in DMF (18.8 mL) was added KHMDS
in THF (0.5 M, 1.58 mL, 0.788 mmol), 18-Crown-6-Ether (198 mg, 0.750 mmol),
BOMCI (0.206 mL, 1.50 mmol) and KI (125 mg, 0.750 mmol) at =40 °C under N>



atmosphere. After being stirred at —20 °C for 2 h, the reaction mixture was quenched with
saturated aq. NH4ClI (20 mL). The resulting mixture was extracted with EtOAc (50 mL x
3). The combined organic layers were washed with saturated aq. brine, dried over sodium
sulfate, filtered, and concentrated under reduced pressure to afford the crude product. The
residue was purified by silica gel flash column chromatography (hexanes/EtOAc = 5/1)
to afford (+)-S2 (104 mg, 55%) as an amorphous; [a]p?' +31.2 (¢ = 0.1, MeOH); 'H-
NMR (CDCls) o: 7.34-7.27 (complex m, 10H), 5.21 (d, J=4.5 Hz, 1H), 5.19 (d, J=4.5
Hz, 1H), 4.64 (d, /= 10.0 Hz, 1H), 4.62 (d, J = 10.0 Hz, 1H), 4.52 (s, 2H), 4.51 (s, 2H),
4.17 (dd, J=9.0, 5.0, Hz, 1H), 4.14 (dd, J = 10.0, 5.5 Hz, 1H), 1.89 (complex m, 2H),
1.70 (complex m, 9H), 1.20 (complex m, 3H), 1.00 (d, J = 6.5 Hz, 3H), 0.95 (d, /= 6.5
Hz, 3H), 0.90 (complex m, 2H); '3C-NMR (CDCls) &: 168.3, 168.2, 137.5 (2C), 126.8
(40), 128.0(2C), 127.9 (4C), 73.8 (2C), 71.2 (2C), 57.3, 56.6, 44.5, 43.2, 34.6, 33.9, 32.8,
26.5,26.2, 26.0, 25.5, 23.2, 21.9; IR (neat) Vmax (cm'): 2923, 1669, 1446, 1299, 1204,
1065, 737, 697, 422; HRMS-ESI (m/z): (M+Na)" calcd for [C31H42N2O4Na]" 529.3042,
found 529.3030.

Peroxide S6

o o)
BOM . v sou, J P
NN \r KHMDS (5.0 eq.) N Y
r o
LN, THF “"l\[rN“BOM
BOM ~78 "Cto —40 °C HOO
I 0
(+)-S2 s3

To a stirred of solution of (+)-S2 (959 mg, 1.89 mmol) in THF (37.8 mL) was added
KHMDS in THF (1.0 M, 9.45 mL, 9.45 mmol) dropwise at —78 “C under O» atmosphere.

After being stirred at —40 °C for 4 h, the reaction mixture was quenched with saturated



ag. NH4ClI (40 mL). The resulting mixture two layers were separated and the aqueous
phase was extracted with CHCI3 (50 mL x 3). The combined organic layers were washed
with saturated aq. brine, dried over sodium sulfate, filtered, and concentrated under
reduced pressure to afford the crude product S3. This crude product was used in the next

reaction without further purification.

Diol {(-)-31}

(o) (0]
OOH OH
Bom, J[ 7 P(OEt), BOM, .+

SueNt - T
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(0] (0]
S3 (-)-31

single isomer

To a stirred solution of crude S3 in CH>Cl; (37.8 mL) was added P(OEt); (0.687 mL, 3.97

mmol) at 0 °C. After being stirred at room temperature for 1 h, the reaction mixture was



concentrated under reduced pressure. The residue was purified by silica gel flash column
chromatography (hexanes/EtOAc = 3/1 to 2/1) to afford (—)-31 (567 mg, 56%) as an
amorphous; [a]p?? -11.5 (¢ = 0.1, MeOH); 'H-NMR (CDCls) &: 7.36-7.27 (complex m,
10H), 5.16 (complex m, 4H), 4.70 (d, J = 12.0 Hz, 1H), 4.69 (d, J = 12.0 Hz, 1H), 4.65
(d,J=12.0 Hz, 1H), 4.64 (d, /= 12.0 Hz, 1H), 4.32 (br, 2H), 2.16 (complex m, 2H), 1.82
(complex m, 4H), 1.60 (complex m, 5H), 1.51 (m, 1H), 1.14 (complex m, 3H), 0.99 (d, J
=7.0 Hz, 3H), 0.94 (m, 1H), 0.90 (d, J = 7.0 Hz, 3H); '3C-NMR (CDCl) &: 168.4 (2C),
137.9 (20), 128.5 (4C), 127.9 (2C), 127.8 (2C), 127.7 (2C), 85.4, 85.3, 72.1 (2C), 71.8
(20), 49.9, 48.6, 34.6, 34.3, 33.2, 26.4, 26.2 (2C), 24.4, 24.1, 23.8; IR (neat) Vmax (cm"
1:2924, 1673, 1449, 1363, 1259, 1192, 1024, 978, 736, 696, 404, HRMS-ESI (m/z):
(M+Na)" caled for [C31H42N206Na]™ 561.2941, found 561.2929.

Transacetalization product 32 and 33

o] o]
OH OMe OH
BOM, Ao TFA (10%) BOM. AN BOM, Ao
N N N N
_—nmm-—
N N- MeOH, r.t N N- wINe N-
3\ , 1L o o B M
HO BOM 63% HO BOM MeO °
0 (32:33=1.1:1) o o}
(-)-31 inseparable 32 33

To a stirred solution of (—)-31 (19.2 mg, 35.6 umol) in MeOH (0.712 mL) was added TFA
(71.2 pL) at room temperature under N> atmosphere. After being stirred at room

temperature for 4 days, the reaction mixture was quenched with saturated aq. NaHCO3 (5



mL). Resulted two layers were separated and the aqueous phase was extracted with CHCl3
(10 mL x 3). The combined organic layers were washed with saturated aq. brine, dried
over sodium sulfate, filtered, and concentrated under reduced pressure to afford the crude
product. The residue was purified by thin layer chromatography (silica gel,
hexanes/EtOAc = 1/1) to afford 32 and 33 (12.1 mg, 63%, 32/33 = 1.1/1) as an inseparable
mixture of amorphous; "TH-NMR (CDCls) 8 (32): 7.36-7.27 (complex m, 10H), 5.25 (d,
J=10.0 Hz, 1H), 5.21 (d, /= 10.5 Hz, 1H), 5.15 (d, /= 10.5 Hz, 1H), 4.83 (d, J=10.0
Hz, 1H), 4.81 (complex m, 4H), 3.83 (br, 1H), 3.09 (s, 3H), 2.25 (complex m, 2H), 1.88
(complex m, 2H), 1.72 (complex m, 2H), 1.57 (complex m, 6H), 1.44 (m, 1H), 1.08
(complex m, 2H), 0.99 (d, J = 6.5 Hz, 3H), 0.96 (m, 1H), 0.93 (d, /= 6.5 Hz, 3H); (33):
7.36-7.27 (complex m, 10H), 5.25 (d, J=10.0 Hz, 1H), 5.22 (d, /= 10.5 Hz, 1H), 5.14
(d,J=10.5Hz, 1H), 4.83 (d, /J=10.0 Hz, 1H), 4.81 (complex m, 4H), 3.78 (br, 1H), 3.07
(s, 3H), 2.25 (complex m, 2H), 1.88 (complex m, 2H), 1.72 (complex m, 2H), 1.57
(complex m, 6H), 1.35 (m, 1H), 1.08 (complex m, 2H), 0.96 (m, 1H), 0.90 (d, J=7.0 Hz,
3H), 0.87 (d, J= 7.0 Hz, 3H)

Isomerization product {(+)-35}

0
BOM, J\(‘)N\'e BOM, JJ\C"'YP
N o DBU N K \r
©\ Y THF, rt > N
“BOM o i "BOM
(

P4

HO 73% (83% brsm) HO o

(0]
(-)-2 +)-35

=)

To a stirred solution of (-)-28 (260 mg, 0.475 mmol) in THF (9.50 mL) was added DBU
(0.106 mL, 0.713 mmol) at room temperature under N> atmosphere. After being stirred

at room temperature for 24 h, the reaction mixture was quenched with saturated aq. NH4Cl



(10 mL). Resulted two layers were separated and the aqueous phase was extracted with
CHCI3 (15 mL x 3). The combined organic layers were washed with brine, dried over
sodium sulfate, filtered, and concentrated under reduced pressure to afford the crude
product. The residue was purified by silica gel flash column chromatography
(hexanes/EtOAc = 4/1 to 2/1) to afford (+)-35 (190 mg, 73%) as an amorphous; (+)-35
[a]p? +21.5 (¢ = 0.1, MeOH); 'H-NMR (CDCls) : 7.45-7.30 (complex m, 12H), 7.12-
7.05 (complex m, 3H), 5.36 (d, /= 10.5 Hz, 1H), 5.19 (d, J = 10.5 Hz, 1H), 4.91 (d, J =
12.0 Hz, 1H), 4.84 (d, J=12.0 Hz, 1H), 4.79 (d, J=9.5 Hz, 1H), 4.71 (complex m, 3H),
3.70 (br, 1H), 3.54 (d, J=13.5 Hz, 1H), 3.40 (d, J=13.5 Hz, 1H), 2.18 (s, 3H), 2.01 (dd,
J=14.5,8.0 Hz, 1H), 1.80 (dd, J = 14.5, 4,0 Hz, 1H), 1.53 (br, 1H), 0.80 (d, /= 5.5 Hz,
3H), 0.78 (d, J = 5.5 Hz, 3H); '3C-NMR (CDCls) 8: 168.9, 166.1, 138.0, 137.9, 133.4,
131.5 (2C), 128.6 (2C), 128.5 (2C), 128.4 (2C), 128.1 (2C), 128.0, 127.9, 127.7 (2C),
127.6,91.2, 86.6, 73.1,72.9,72.7,71.4, 50.3, 48.3, 46.5, 24.1, 23.3, 22.9; IR (neat) Vmax
(em): 3422, 2959, 2935, 1660, 1496, 1453, 1365, 1080, 1050, 1027, 983, 744, 696;
HRMS-ESI (m/z): (M+Na)* calcd for [C32H3sN20sNa]™ 569.2628, found 569.2613.

(-)-35 was also prepared by the procedure described above: [a]p® -20.6 (¢ = 0.1, MeOH).

Silyl ether {(+)-39}

o O oo TMSOTY BOM L owe
NJ\‘Y 2,6-lutidine NJ\'Y
N CHCL 0°C N
: *BOM S 5 ‘Bom
™
ol 94% SO o
s (+)-39

To stirred solution of (+)-35 (85.3 mg, 0.156 mmol) in CH>Cl; (3.12 mL) was added 2,6-
lutidine (45.2 pL, 0.390 mmol) and trimethylsilyl trifluoromethanesulfonate (33.8 uL,
0.187 mmol) at 0 °C under N> atmosphere. After being stirred at 0 °C for 1 h, the reaction



mixture was quenched with saturated aq. CuSO4 (10 mL). Resulted two layers were
separated and the aqueous phase was extracted with EtOAc (15 mL x 3). The combined
organic layers were washed with saturated aq. CuSOg, dried over sodium sulfate, filtered,
and concentrated under reduced pressure to afford the crude product. The residue was
purified by silica gel flash column chromatography (hexanes/EtOAc = 4/1) to afford (+)-
39 (91.1 mg, 94%) as an amorphous; (+)-39 [a]p?® +15.2 (¢ = 0.1, MeOH); '"H-NMR
(CDCl3) o: 7.47-7.30 (complex m, 12H), 7.08-7.03 (complex m, 3H), 5.22 (d, J = 11.0,
11.0 Hz, 2H), 4.92 (d, J= 11.5 Hz, 1H), 4.83 (complex m, 2H), 4.75 (d, J=12.0 Hz, 1H),
4.67 (d, J=12.0 Hz, 1H), 4.64 (d, J = 9.5 Hz, 1H), 3.63 (d, /= 12.5 Hz, 1H), 3.28 (d, J
=12.5 Hz, 1H), 2.08 (s, 3H), 1.96 (dd, J = 14.5, 9.0 Hz, 1H), 1.81 (dd, J = 14.5, 3.0 Hz,
1H), 1.56 (br, 1H), 0.76 (d, J = 7.0 Hz, 3H), 0.74 (d, J = 7.0 Hz, 3H), 0.27 (s, 9H) ; 1*C-
NMR (CDCl) o: 166.8, 166.4, 138.2, 138.2, 133.8, 131.9 (2C), 128.6 (2C), 128.4 (20),
128.2 (2C), 128.1, 127.9,127.7, 127.6 (2C), 127.4,90.8, 88.9, 73.2,73.1,72.7, 71.2, 50.0,
48.3, 46.1, 24.5, 23.1, 22.2, 1.9 (3C); IR (neat) V¥max (em™): 2955, 1675, 1454, 1364,
1250, 1080, 1048, 839, 754, 735, 697, HRMS-ESI (m/z): (M+Na)" calcd for
[C35H46N206SiNa]" 641.3023, found 641.3014.

(-)-39 was also prepared by the procedure described above: [a]p® -14.8 (¢ = 0.1, MeOH).

Hydroxymethyl (40)
BOM OMe OMe

EtOAc, r.t.
TMSO BOM TMSO

To a stirred solution of (+)-39 (204 mg, 0.330 mmol) in EtOAc (6.60 mL) was added
Pd(OH): (50%, 20.4 mg, 0.145 mmol) at room temperature. After being stirred for 2 h

under H> atmosphere, the catalyst was removed by celite filtration with EtOAc. The



resulting solution was concentrated under reduced pressure to afford 40 as an amorphous.

This resulting 40 was used in the next reaction without further purification.

(+)-Diatretol (1)

OMe OMe
J\{ Y TBAF, DIPEA HN
THF, —78 'C m(
TMSO 94% HO

D|atretol

To a stirred solution of 40 (0.330 mmol) in THF (6.60 mL) was added TBAF (0.197 mL,
0.693 mmol) and DIPEA (0.230 mL, 1.32 mmol) at -78 °C. After being stirred at -78 °C
for 6 h. The resulting mixture was extracted with EtOAc (10 mL x 3), and the combined



organic layer was dried over sodium sulfate, and concentrated under reduced pressure to
yield crude product. The combined organic layers were washed with brine, dried over
sodium sulfate, filtered, and concentrated under reduced
pressure to afford the crude product. The residue was

o HPLC (conditions;
OMe

22% CH3CN HNJ\'»‘Y aq., Pegasil ODS
SP100 (20 ¢ x ~, H 250 mm), 7.0
HO
mL/min, UV = o) (\ 210 nm) to afford
(+)-Diatretol (1)

(+)-1(95.0 mg, natural - 94%) as a white
solid; (+)-1 (95% ee) [a]p?* +7.4 (¢ = 0.1, "“""'m“f;"”“':m%mﬁ""r;" MeOH); 'H-NMR
(DMSO-d6) 6: 9.05 (s, 1H), 8.38 (s, 1H), 7.27 (complex m, 2H), 7.21 (complex m, 2H),
7.18 (m, 1H), 6.73 (s, 1H), 3.42 (d, /= 12.5 Hz, 1H), 2.82 (d, /= 12.5 Hz, 1H) , 1.97 (s,
3H), 1.67 (m, 2H), 1.43 (m, 1H), 0.85 (d, J = 6.5 Hz, 3H), 0.81 (d, J = 6.5 Hz, 3H); *C-
NMR (DMSO-d6) 8: 165.2,167.1, 135.3, 130.8 (2C), 127.1 (2C), 126.6, 86.3, 82.5, 48.0,
47.3,44.2,23.5,24.1, 22.6; IR (neat) Vmax (cm™): 3190, 3078, 2962, 2893, 1682, 1439,
1319, 1134, 1092, 852, 768; HRMS-ESI (m/z): (M+Na)" calcd for [Ci6H22N204Na]*

306.1528, found 306.1521; m.p.: 205 °C.

purified by

(-)-1 was also prepared by the procedure described above: [a]p?** -7.6 (¢ = 0.1, MeOH).

Chiral HPLC conditions; Column: DAICEL IA 250%4.6 mm; Mobile phase: CH3;CN
100%; Flow rate: 0.4 mL/min; UV spectral: 254 nm.
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Silyl ether {(—)-41}
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(-)-28 (-)-41

To stirred solution of (-)-28 (195 mg, 0.375 mmol) in CH>Cl, (7.5 mL) was added 2,6-
lutidine (96.0 pl, 0.825 mmol) and trimethylsilyl trifluoromethanesulfonate (75 pl, 0.413
mmol) at 0 C under N> atmosphere. After being stirred at 0 °C for 1 h, the reaction
mixture was quenched with saturated aq. CuSO4 (10 mL). Resulted two layers were
separated and the aqueous phase was extracted with EtOAc (15 mL x 3). The combined
organic layers were washed with saturated aq. CuSOg, dried over sodium sulfate, filtered,
and concentrated under reduced pressure to afford the crude product. The residue was
purified by silica gel flash column chromatography (hexanes/EtOAc = 4/1) to afford (-)-
41 (218 mg, 94%) as an amorphous; (—)-41 [a]p*} -10.7 (¢ = 0.1, MeOH); 'H-NMR
(CDCl3) o: 7.42-7.28 (complex m, 12H), 7.18-7.09 (complex m, 3H), 5.27 (d, J = 10.5
Hz, 1H), 5.15 (d, J=10.5 Hz, 1H), 5.06 (d, J = 10.0 Hz, 1H), 4.83 (d, /= 11.5 Hz, 1H),
4.79 (d, J=10.0 Hz, 1H), 4.76 (d, J=11.5 Hz, 1H), 4.67 (d, /= 12.0 Hz, 1H), 4.64 (d, J
=12.0 Hz, 1H), 3.58 (d, /= 13.0 Hz, 1H), 3.23 (d, J = 13.0 Hz, 1H), 3.06 (s, 3H), 1.65
(dd, J=14.5, 8.0 Hz, 1H), 1.18 (br, 1H), 0.95 (dd, J= 14.5, 3.5 Hz, 1H), 0.67 (d,J=7.0
Hz, 3H), 0.54 (d, J= 7.0 Hz, 3H), 0.20 (s, 9H); 3C-NMR (CDCl;) 8: 167.1, 165.4, 138.2
(20), 133.7, 131.8 (2C), 128.5 (4C), 128.4 (2C), 128.0 (2C), 127.9, 128.8 (3C), 127.4,
91.1, 88.6, 72.9, 72.4, 72.3, 71.5, 51.6, 47.3, 46.6, 24.6, 23.8, 23.2, 1.9 (3C); IR (neat)
Vmax (em™1): 2955, 1675, 1455, 1361, 1250, 1073, 1042, 905, 840, 736, 697, 552; HRMS-
ESI (m/z): (M+Na)" calcd for [C3sHasN206SiNa]" 641.3023, found 641.3023.

(+)-41 was also prepared by the procedure described above: [a]p?? +9.2 (¢ = 0.1, MeOH).

Hydroxymethyl (42)
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To a stirred solution of (—)-41 (232 mg, 0.375 mmol) in EtOAc (7.50 mL) was added
Pd(OH): (50%, 23.2 mg, 0.165 mmol) at room temperature. After being stirred for 2 h
under H» atmosphere, the catalyst was removed by celite filtration with EtOAc. The
resulting solution was concentrated under reduced pressure to afford 42 as an amorphous.

This resulting 42 was used in the next reaction without further purification.

(+)-Lepistamide A (2)



HO a OMe Q OMe
N Y TBAF DIPEA HNJ\"“\Y
o Nj THF, =78 °C o NH
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42 (+)-Lepistamide A (2)

To a stirred solution of 42 (0.375 mmol) in THF (7.50 mL) was added TBAF (0.224 ml,
0.788 mmol) and DIPEA (0.261 ml, 1.50 mmol) at -78 "C. After being stirred at -78 °C
for 6 h. The resulting mixture was extracted with EtOAc (10 mL x 3), and the combined
organic layer was dried over sodium sulfate, and concentrated under reduced pressure to
yield crude product. The combined organic layers were washed with brine, dried over
sodium sulfate, filtered, and concentrated under reduced pressure to afford the crude
product. The residue was purified by HPLC (conditions; 22% CH3CN aq., Pegasil ODS
SP100 (20 ¢ x 250 mm), 7.0 mL/min, UV = 210 nm) to afford (+)-2 (108 mg, 98%) as a
white solid; (+)-2 [a]p?? +17.1 (¢ = 0.1, MeOH); 'H-NMR (DMSO-d6) 8: 9.01 (s, 1H),
8.40 (s, 1H), 7.24-7.16 (complex m, SH), 6.80 (s, 1H), 3.41 (d, J=12.5 Hz, 1H), 3.06 (s,
3H), 2.79 (d,J=12.5Hz, 1H), 1.35 (dd, /= 13.5, 6.0 Hz, 1H), 1.11 (dd, /= 13.5, 6.0 Hz,
1H), 0.56 (m, 1H), 0.41 (d, J= 7.0 Hz, 3H), 0.28 (d, /= 7.0 Hz, 3H); *C-NMR (DMSO-
d6) o: 167.5, 165.2, 135.1 130.6 (2C), 127.9 (2C), 126.6, 86.8, 82.5, 50.4, 46.1, 44.4,
24.1,23.3,22.4; IR (neat) Vmax (cm™): 2962, 2359, 1677, 1442, 1069, 700, 434; HRMS-
ESI (m/z): (M+Na)" calcd for [Ci16H22N2O4Na]™ 329.1477, found 329.1489; m.p.: 201
°C.

(-)-2 was also prepared by the procedure described above: [a]p?} -16.0 (¢ = 0.1, MeOH).

bis-Silyl ether (-)-43
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To stirred solution of (—)-23 (106 mg, 0.199 mmol) in CH>Cl; (3.99 mL) was added 2,6-
lutidine (0.115 mL, 0.995 mmol) and trimethylsilyl trifluoromethanesulfonate (75.5 pL,
0.418 mmol) at 0 °C under N, atmosphere. After being stirred at 0 °C for 10 min, the
reaction mixture was quenched with H,O (10 mL). Resulted two layers were separated
and the aqueous phase was extracted with EtOAc (15 mL x 3). The combined organic
layers were washed with saturated aq. CuSOs, dried over sodium sulfate, filtered, and
concentrated under reduced pressure to afford the crude product. The residue was purified
by silica gel flash column chromatography (hexanes/EtOAc = 4/1) to afford (-)-43 (115
mg, 84%) as an amorphous; (—)-43 [a]p?? —11.3 (¢ = 0.1, MeOH); 'H-NMR (CDCl;) 5:
7.43-7.28 (complex m, 12H), 7.16-7,06 (complex m, 3H), 5.29 (d, /= 12.0 Hz, 1H), 5.16
(dd, J=9.5, 3.0 Hz, 2H), 4.86 (d, /= 10.5 Hz, 1H), 4.84 (d, J=10.5 Hz, 1H), 4.75 (d, J
=12.0 Hz, 1H), 4.58 (d, /=12.0 Hz, 1H), 4.54 (d,J=12.0 Hz, 1H), 3.58 (d, /= 13.0 Hz,
1H), 3.26 (d, J=13.0 Hz, 1H), 1.73 (dd, J = 14.5, 9.0 Hz, 1H), 1.12 (br, 1H), 1.01 (dd, J
=14.5,2.5 Hz, 1H), 0.67 (d, J = 7.0 Hz, 3H), 0.55 (d, J= 7.0 Hz, 3H), 0.20 (s, 9H), 0.10
(s, 9H); 3C-NMR (CDCl) &: 167.0, 166.1, 138.3, 133.9, 131.9 (2C), 128.5 (2C), 128.4
(20), 128.2 (2C), 127.9 (5C), 127.8, 127.7, 127.2, 88.6, 87.4, 72.8, 72.6, 72.2, 72.0, 49.3,
46.5,24.6,23.5,23.4,1.8 (3C), 1.6 (3C); IR (neat) ¥max (ecm™): 2954, 2360, 1675, 1455,
1362, 1249, 1038, 892, 840, 752, 697, 434, HRMS-ESI (m/z): (M+Na)" calcd for
[C37H52N206Si2Na]™ 699.3262, found 699.3242.

(+)-43 was also prepared by the procedure described above: [a]p?? +12.5 (¢ = 0.1, MeOH).

Hydroxymethyl (44)
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To a stirred solution of (—)-43 (342 mg, 0.505 mmol) in EtOAc (10.1 mL) was added
Pd(OH): (50%, 34.2 mg, 0.487 mmol) at room temperature. After being stirred for 2 h
under H» atmosphere, the catalyst was removed by celite filtration with EtOAc. The
resulting solution was concentrated under reduced pressure to afford 44 as an amorphous.

This resulting 44 was used in the next reaction without further purification.

Lepistamide B (3)
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Lepistamide B (3)

To a stirred solution of 44 (0.505 mmol) in THF (10.1 mL) was added TBAF (0.574 ml,
2.02 mmol) and DIPEA (0.352 ml, 2.02 mmol) at -78 °C. After being stirred at -78 "C for
6 h. The resulting mixture was extracted with EtOAc (15 mL X 3), and the combined
organic layer was dried over sodium sulfate, and concentrated under reduced pressure to
yield crude product. The combined organic layers were washed with brine, dried over
sodium sulfate, filtered, and concentrated under reduced pressure to afford the crude
product. The residue was purified by HPLC (conditions; 22% CH3CN aq., Pegasil ODS
SP100 (20 ¢ x 250 mm), 7.0 mL/min, UV =210 nm) to afford 3 (143 mg) as a mixture
could not purified due to the stability of Lepistamide B (3). The observed '"H NMR peak

was identical to those of reported one.

Acetyl {(-)-48}
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To stirred solution of (—)-28 (232 mg, 0.425 mmol) in Pyridine (8.50 mL) was added
AcyO (0.121 mL, 1.28 mmol) and DMAP (5.19 mg, 42.5 umol) at 0 °C under N>
atmosphere. After being stirred at room temperature for 1 h, the reaction mixture was
quenched with H>O (30 mL). Resulted two layers were separated and the aqueous phase
was extracted with EtOAc (50 mL x 3). The combined organic layers were washed with
saturated aq. CuSQs, dried over sodium sulfate, filtered, and concentrated under reduced
pressure to afford the crude product. The residue was purified by silica gel flash column
chromatography (hexanes/EtOAc =4/1) to afford (—)-48 (234 mg, 94%) as an amorphous;
(-)-48 [a]p*2 -15.0 (¢ = 0.1, MeOH); "TH-NMR (CDCl3) : 7.40-7.28 (complex m, 10H),
7.23-7.09 (complex m, SH), 5.44 (d, J=11.0 Hz, 1H), 5.08 (d, /= 10.0 Hz, 1H), 5.02 (d,
J=11.0 Hz, 1H), 4.80 (d, /= 10.0 Hz, 1H), 4.77 (d, /= 11.5 Hz, 1H), 4.72 (d, J=11.5
Hz, 1H), 4.69 (complex m, 2H), 3.56 (d, /= 14.0 Hz, 1H), 3.33 (d, /= 14.0 Hz, 1H), 3.29
(s, 3H), 1.94 (s, 3H), 1.71 (br, 1H), 1.20 (dd, J = 15.0, 8.0 Hz, 1H), 0.82 (d, J = 7.0 Hz,
3H), 0.52 (d, J = 7.0 Hz, 3H), -0.13 (dd, J = 15.0, 4.0 Hz, 1H); BC-NMR (CDCl) &:
167.1, 165.4, 138.2 (2C), 133.7, 131.8 (2C), 128.5 (4C), 128.4 (2C), 128.0 (2C), 127.9,
128.8 (3C), 127.4,91.1, 88.6, 72.9,72.4,72.3,71.5, 51.6,47.3, 46.6, 24.6, 23.8,23.2, 1.9
(30); IR (neat) Vmax (em™): 2953, 1754, 1681, 1496, 1454, 1362, 1308, 1221, 1195, 1144,
1067, 1010, 737, 697, 598; HRMS-ESI (m/z): (M+Na)" calcd for [C34H4N20O7Na]"
611.2733, found 611.2734.

(+)-48 was also prepared by the procedure described above: [a]p?2 +16.1 (¢ = 0.1, MeOH).

Hydroxymethyl (46)
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To a stirred solution of (—)-48 (100 mg, 0.170 mmol) in EtOAc (3.40 mL) was added
Pd(OH)2(50%, 10.0 mg, 71.2 umol) at room temperature. After being stirred for 2 h under
H, atmosphere, the catalyst was removed by celite filtration with EtOAc. The resulting
solution was concentrated under reduced pressure to afford 46 as an amorphous. This

resulting 46 was used in the next reaction without further purification.

(+)-Lepistamide C (4)
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46 (+)-Lepistamide C (4)

To a stirred solution of 46 (0.170 mmol) in MeOH (3.40 mL) was added DIPEA (0.118
mL, 0.680 mmol) at -78 °C. After being stirred at -78 °C for 6 h. The resulting mixture
was extracted with EtOAc (10 mL x 3), and the combined organic layer was dried over
sodium sulfate, and concentrated under reduced pressure to yield crude product. The
combined organic layers were washed with brine, dried over sodium sulfate, filtered, and
concentrated under reduced pressure to afford the crude product. The residue was purified
by HPLC (conditions; 22% CH3CN agq., Pegasil ODS SP100 (20 ¢ x 250 mm), 7.0
mL/min, UV = 210 nm) to afford (+)-4 (52.8 mg, 98%) as a white solid; (+)-4 [a]p??
+24.0 (¢ = 0.1, MeOH); 'H-NMR (DMSO-d6) : 9.01 (s, 1H), 8.75 (s, 1H), 7.25-7.17
(complex m, 5H), 3.27 (d, J= 12.6 Hz, 1H), 3.20 (s, 3H), 3.05 (s, 3H), 2.83 (d, /= 12.6
Hz, 1H), 1.03 (m, 1H), 0.89 (dd, J = 13.8, 6.0 Hz, 1H), 0.76 (dd, J = 13.8, 6.0 Hz, 1H),
0.50 (d, J= 6.3 Hz, 3H), 0.40 (d, J= 6.3 Hz, 3H); *C-NMR (DMSO-d6) 5: 165.8, 164.9,
134.2, 130.8 (2C), 128.1 (2C), 127.0, 87.6, 86.2, 50.5, 50.4, 45.7, 43.2, 24.1, 23.7, 22.2;
IR (neat) Vmax (em™): 3078, 2957, 1676, 1417, 1126, 1081, 1059, 844, 820, 701, 416;
HRMS-ESI (m/z): (M+Na)" calcd for [C17H24N2OsNa]® 343.1634, found 343.1626;
m.p.: 210 °C.

(-)-4 was also prepared by following the procedure described above: [a]p?*2-24.9 (¢=0.1,
MeOH).

The general procedure for Amide protected diketopiperazine of converted amino
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To a stirred solution of S3 in DMF (0.02 M) was added KHMDS in THF, 18-Crown-6-
Ether, BOMCI and KI at —40 °C under N> atmosphere. After being stirred at =20 °C for 2
h, the reaction mixture was quenched with saturated aq. NH4Cl. The resulting mixture
was extracted with EtOAc. The combined organic layers were washed with saturated aq.
brine, dried over sodium sulfate, filtered, and concentrated under reduced pressure to
afford the crude product. The residue was purified by silica gel flash column

chromatography.

Amide protected diketopiperazine {(+)-58}

o)
BOMO BOM, JH
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o
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(+)-58 [a]p* +12.8 (¢ = 0.1, MeOH)'H-NMR (CDCls) &: 7.33 (complex m, 15H), 7.05
(d, J=8.5 Hz, 2H), 6.97 (d, J = 8.5 Hz, 2H), 5.21 (m, 3H), 5.16 (d, J = 11 Hz, 1H), 4.69
(s, 2H), 4.60 (d, J = 10 Hz, 1H), 4.53 (m, 4H), 4.45 (d, J = 10 Hz, 1H), 4.41 (t, J= 5.5
Hz, 1H), 3.95 (dd, J = 7.5 Hz, 1H), 3.20 (dd, J = 8.5 Hz, 2H), 1.72 (m, 1H), 0.98 (m, 1H),
0.86 (d, J = 6.5 Hz, 3H), 0.76 (d, J = 6.5 Hz, 3H), 0.72 (m, 1H); *C-NMR (CDCL3)
$:167.9, 167.0, 157.1, 137.5, 131.2 (2C), 128.6 (6C), 128.0 (6C), 127.9 (6C), 116.7 (2C),
92.4,74.0,73.9, 71.7, 71.4, 70.1, 60.4, 56.9, 43.7, 37.8, 25.4, 23.0, 21.6; IR (neat) Vmax
(em™): 2954, 1663, 1059, 1454, 1220, 1066, 737, 697; HRMS-ESI (m/z): (M+Na)* calcd
for [C30H4sN2NaOe]™ 659.3097, found 659.3086.



Amide protected diketopiperazine {(+)-59}
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(+)-59 [a]p* +13.8 (¢ = 0.1, MeOH)'H-NMR (CDCls) &: 7.33 (complex m, 15H), 7.05
(d, J=8.5 Hz, 2H), 6.97 (d, J = 8.5 Hz, 2H), 5.21 (m, 3H), 5.16 (d, J = 11 Hz, 1H), 4.69
(s, 2H), 4.60 (d, J = 10 Hz, 1H), 4.53 (m, 4H), 4.45 (d, J = 10 Hz, 1H), 4.41 (t, J= 5.5
Hz, 1H), 3.95 (dd, J = 7.5 Hz, 1H), 3.20 (dd, J = 8.5 Hz, 2H), 1.72 (m, 1H), 0.98 (m, 1H),
0.86 (d, J = 6.5 Hz, 3H), 0.76 (d, J = 6.5 Hz, 3H), 0.72 (m, 1H); *C-NMR (CDCL3)
$:167.9, 167.0, 157.1, 137.5, 131.2 (2C), 128.6 (6C), 128.0 (6C), 127.9 (6C), 116.7 (2C),
92.4,74.0,73.9, 71.7, 71.4, 70.1, 60.4, 56.9, 43.7, 37.8, 25.4, 23.0, 21.6; IR (neat) Vmax
(em™): 2954, 1663, 1059, 1454, 1220, 1066, 737, 697; HRMS-ESI (m/z): (M+Na)* calcd
for [C30H4aN2NaOg]™ 659.3097, found 659.3086.

Amide protected diketopiperazine {(+)-61}
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(+)-61 [a]p** +14.8 (¢ = 0.1, MeOH); 'H-NMR (CDCls) &: 7.31 (complex m, 10H), 7.10
(m, 2H), 6.93 (m, 2H), 5.15 (d, J= 10.0 Hz, 1H), 5.12 (d, /= 10.0 Hz, 1H), 4.55 (complex
m, 6H), 4.38 (dd, J = 10.0, 5.0 Hz, 2H), 3.95 (d, J= 5.0 Hz, 1H), 3.93 (d, /= 5.0 Hz, 1H),
3.26 (dd, J = 14.0, 5.0 Hz, 1H), 3.18 (d, J = 14.0, 5.0 Hz, 1H), 1.72 (m, 1H), 0.93 (m,
1H), 0.87 (d, J=7.0 Hz, 3H), 0.77 (d, /= 7.0 Hz, 3H), 0.61 (m, 1H); 3C-NMR (CDCl;)
8: 167.8, 166.6, 163.4, 161.2, 137.5, 137.4, 131.8 (2C), 128.6 (4C), 128.1 (2C), 127.9



(2C), 127.8 (2C), 116.0, 115.8, 74.3, 73.9, 71.9, 71.5, 60.8, 56.8, 43.7, 37.7, 25.4, 22.9,
21.5; IR (neat) Vmax (cm™): 2955, 1664, 1604, 1509, 1455, 1367, 1303, 1223, 1204, 1158,
1065, 814, 741, 697, 422; HRMS-ESI (m/%): (M+Na)* caled for [C31HssFNaNaO4]*
541.2479, found 541.2462.

Amide protected diketopiperazine {(—)-91}
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(—)-91 [a]p?? —4.6 (c=0.1, MeOH); 'H-NMR (CDCL) 5:; 3C-NMR (CDCl) 5: 168.2,
166.3, 137.5 (2C), 135.4, 130.3 (2C), 129.0 (2C), 128.6 (4C), 128.1, 128.0, 127.9 (2C),
127.9 (2C), 127.7, 74.0, 73.9, 72.0, 71.5, 60.1, 55.1, 38.1, 18.8; IR (neat) Vmax (cm™):
2940, 1661, 1496, 1453, 1377, 1300, 1205, 1141, 1066, 741, 697, 595, 415, 404; HRMS-
ESI (m/z): (M+Na)* caled for [CasH3oN2NaO4]* 458.5580, found 458.2206.

Amide protected diketopiperazine {(—)-92}
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(—)-92 [a]p® —3.3 (c=0.1, MeOH); '"H-NMR (CDCl;) &: 7.29 (complex m, 13H), 7.14
(complex m, 2H), 6.24 (d, J = 10.5 Hz, 1H), 5.09 (d, J = 10.5 Hz, 1H), 4.70 (d, J = 11.0
Hz, 1H), ; ®*C-NMR (CDCl;) &: 167.5, 166.8, 137.5 (2C), 135.9, 130.1 (2C), 129.0 (2C),
128.6 (4C), 128.0 (2C), 127.9 (4C), 127.6, 74.3, 73.9, 71.7, 71.5, 60.4, 59.1, 38.7, 36.2,
19.9, 13.7; IR (neat) Vmax (em™): 2959, 1662, 1496, 1453, 1378, 1300, 1204, 1140, 1065,
1028, 738, 697, 596, 412; HRMS-ESI (m/%): (M+Na)* caled for [C30H3sN2NaO4]*



509.2416, found 509.2412.
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(—)-93 [a]p?* —1.5 (c=0.1, MeOH); '"H-NMR (CDCL) 5: 7.29 (complex m, 11H), 7.14
(complex m, 4H), ; BC-NMR (CDCL) 8: 167.6, 166.9, 137.5 (2C), 135.9, 130.1 (3C),
129.0 (3C), 128.6 (3C), 128.1, 128.0, 127.9 (3C), 127.7,74.3,73.9, 71.8, 71.5, 60.4, 59.3,
38.8,33.9, 28.8, 22.4, 14.0; IR (neat) Vmay (em™): 2955, 1663, 1496, 1454, 1378, 1295,
1204, 1140, 1064, 1028, 738, 697, 596, 535; HRMS-ESI (m/z): (M+Na)* calcd for
[C31H36N2NaO4]* 523.2573, found 523.2562.

The general procedure for transacetalization of converted amino acid

o o)
OH OMe
R BOM.NJJ\'.“R TFA (10%) R BOM'N J\'--‘R
\©\ N = N
‘I:|Cl)\[r "BOM MeOH, r.t. ;lcl)\[r *BOM
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s4 S5

To a stirred solution of S4 in MeOH (0.05 M) was added TFA (10%) at room temperature
under N> atmosphere. After being stirred at room temperature for 4 days, the reaction
mixture was quenched with saturated ag. NaHCOs. Resulted two layers were separated
and the aqueous phase was extracted with CHCl;. The combined organic layers were
washed with saturated aq. brine, dried over sodium sulfate, filtered, and concentrated
under reduced pressure to afford the crude product. The residue was purified by silica gel

flash column chromatography.

Transacetalization product {(—)-65}
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(-)-65 [a]p* -14.8 (c = 0.1, MeOH); 'H-NMR (CDCls) : 7.25 (m, 15H), 7.11 (d, J =
8.5 Hz, 2H), 6.76 (d, J = 7 Hz, 2H), 5.17 (dd, J = 10.5 Hz, 2H), 5.08 (dd, J = 11 Hz, 2H),
5.01 (d,J=10.5 Hz, 1H), 4.74 (d, J= 11 Hz, 1H), 4.68 (m, 2H), 4.56 (d, J = 14 Hz, 4H),
4.22(brs, 1H), 3.42 (d, J= 14 Hz, 1H), 3.16 (d, J = 13.5 Hz, 1H), 2.95 (s, 3H), 1.68 (dd,
J=8.5Hz, 1H), 1.22 (m, 1H), 1.07 (dd, J = 3.5 Hz, 1H), 0.63 (d, /=7 Hz, 3H), 0.54 (d,
J=6Hz, 3H); 3C-NMR (CDCL) &: 167.2, 165.4, 157.2, 138.1, 132.6 (2C), 128.8 (6C),
128.3 (6C), 128.1 (3C), 128.0 (3C),116.4 (2C), 92.5, 91.6, 86.5, 73.1, 72.6, 72.4, 71.3,
70.3, 51.7, 47.3, 45.8, 24.8, 24.0, 23.4; IR (neat) Vmax (cm™): 2957, 1674, 1220, 1072,
1026, 736, 697; HRMS-ESI (m/z): (M+Na)* caled for [CaoHasN2 NaOs]* 705.3152,
found 705.3161.

Transacetalization product {(—)-66}

(-)-66 [a]p* -13.8 (c = 0.1, MeOH); 'H-NMR (CDCls) 8: 7.25 (m, 15H), 7.11 (d, J =
8.5 Hz, 2H), 6.76 (d, J = 7 Hz, 2H), 5.17 (dd, J = 10.5 Hz, 2H), 5.08 (dd, J = 11 Hz, 2H),
5.01 (d,J=10.5 Hz, 1H), 4.74 (d, J= 11 Hz, 1H), 4.68 (m, 2H), 4.56 (d, J = 14 Hz, 4H),
4.22(brs, 1H), 3.42 (d, J= 14 Hz, 1H), 3.16 (d, J = 13.5 Hz, 1H), 2.95 (s, 3H), 1.68 (dd,
J=8.5Hz, 1H), 1.22 (m, 1H), 1.07 (dd, J = 3.5 Hz, 1H), 0.63 (d, /=7 Hz, 3H), 0.54 (d,
J=6Hz, 3H); 3C-NMR (CDCL) 8: 167.2, 165.4, 157.2, 138.1, 132.6 (2C), 128.8 (6C),
128.3 (6C), 128.1 (3C), 128.0 (3C),116.4 (2C), 92.5, 91.6, 86.5, 73.1, 72.6, 72.4, 71.3,
70.3, 51.7, 47.3, 45.8, 24.8, 24.0, 23.4; IR (neat) Vmax (cm™): 2957, 1674, 1220, 1072,



1026, 736, 697; HRMS-ESI (m/z): (M+Na)" calcd for [CsH4sN2 NaOsg]" 705.3152,
found 705.3161.

Transacetalization product {(—)-67}
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(-)-67 [a]p?® -9.7 (¢ = 0.1, MeOH); '"H-NMR (CDCl:) 5: 7.36 (m, 10H), 7.24 (d, J=5.5
Hz, 1H), 7.23 (d,J= 5.5 Hz, 1H), 6.78 (d, J= 8.5 Hz, 1H), 6.77 (d, J = 8.5 Hz, 1H), 5.27
(d, J=10.5 Hz, 1H), 5.25 (d, J = 10.5 Hz, 1H), 5.12 (d, J = 9.5 Hz, 1H), 4.79 (complex
m, 3H), 4.66 (d, J= 11.5 Hz, 1H), 4.63 (d, J = 11.5 Hz, 1H), 3.90 (brs, 1H), 3.49 (d, J =
13.5 Hz, 1H), 3.25 (d, J = 13.5 Hz, 1H), 3.04 (s, 3H), 1.78 (dd, J = 14.5, 8.5 Hz, 1H),
1.34 (m, 1H), 1.15 (dd, J = 14.0, 3.0 Hz, 1H), 0.75 (d, J = 7.0 Hz, 3H), 0.67 (d, J= 7.0
Hz, 3H); *C-NMR (CDCL) &: 168.7, 165.1, 163.4, 161.4, 137.8, 137.7, 133.0 (2C),
129.0, 128.6 (2C), 128.0 (5C), 127.8 (2C), 115.4, 115.2, 91.4, 86.0, 72.9, 72.3, 72.1, 71.1,
51.5,47.1, 45.6, 24.5, 23.7, 23.2; IR (neat) Vmax (cm™): 3381, 2957, 1667, 1605, 1510,
1455, 1361, 1303, 1223, 1159, 1069, 839, 737, 697, 553; HRMS-ESI (m/z): (M+Na)*
caled for [C3sH3FN;NaOg]* 587.2533, found 587.2512.

Transacetalization product {(—)-102}
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=

(-)-102 [a]p? —13.6 (c = 0.1, MeOH); '"H-NMR (CDCL;) 5: ; 3C-NMR (CDCl;) 5:
168.9, 165.5, 137.9, 137.8, 133.2, 131.4, 128.6 (3C), 128.5 (4C), 128.1 (3C), 127.9, 127.7
(4C), 91.6, 86.4, 72.9, 72.4, 72.3, 70.8, 51.5, 46.3,40.3, 16.4, 13.8; IR (neat) Vmay (cm



N): 3371, 2960, 1666, 1496, 1454, 1362, 1306, 1193, 1069, 1027, 836, 737, 697, 597, 540,
435, 410; HRMS-ESI (m/z): (M+Na)" calcd for [C31H3sN2NaOg]"™ 555.2471, found
555.2473.

The general procedure for isomerization of converted amino acid

0 0
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o I BOM fo I BOM
S5 S6

To a stirred solution of S5 in THF (0.05 M) was added DBU at room temperature under
N> atmosphere. After being stirred at room temperature for 24 h, the reaction mixture was
quenched with saturated aq. NH4Cl. Resulted two layers were separated and the aqueous
phase was extracted with CHCls. The combined organic layers were washed with brine,
dried over sodium sulfate, filtered, and concentrated under reduced pressure to afford the

crude product. The residue was purified by silica gel flash column chromatography.

Isomerization product {(+)-68}
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(+)-68 [a]p® +20.5 (c = 0.1, MeOH); '"H-NMR (CDCL3) &: 7.33 (m, 15H), 7.23 (d, J =
8.5 Hz, 2H), 6.77 (d, J = 8.5 Hz, 2H), 5.32 (d, J= 11 Hz, 1H), 5.17 (d, J= 10.5 Hz, 1H),
5.133 (s, 2H), 4.90 (d, J= 12 Hz, 1H), 4.81 (m, 2H), 4.70 (dd, J = 9 Hz, 3H), 4.62 (s, 2H),
3.58 (s, 1H), 3.47 (d, J = 13.5 Hz, 1H), 3.35 (d, J = 13.5 Hz, 1H), 2.24 (s, 3H), 2.01 (dd,
J=17.5Hz, 1H), 1.81 (dd, J= 4 Hz, 1H), 1.51 (m, 1H), 0.79 (d, J = 3 Hz, 3H), 0,78 (d, J
=3.5 Hz, 3H); *C-NMR (CDCL) §: 168.9, 166.0, 156.8, 138.0, 132.6 (2C), 128.6 (6C),



128.5 (3C), 128.1 (3C), 128.0 (6C), 116.2 (2C), 92.3, 91.1, 86.6, 73.1, 72.9, 72.8, 71.4,
70.0, 50.4, 48.3, 45.7, 24.1, 23.3, 22.8; IR (neat) Vmax (cm™): 2957, 1668, 1072, 1028,
998, 736, 696; HRMS-ESI (m/z): (M+Na)" calcd for [CoHseN2NaOg]* 705.3152, found
705.3153.

Isomerization product {(+)-69}
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(+)-69 [a]p® +18.5 (c = 0.1, MeOH); '"H-NMR (CDCL3) &: 7.33 (m, 15H), 7.23 (d, J =
8.5 Hz, 2H), 6.77 (d, J = 8.5 Hz, 2H), 5.32 (d, J= 11 Hz, 1H), 5.17 (d, J= 10.5 Hz, 1H),
5.133 (s, 2H), 4.90 (d, J= 12 Hz, 1H), 4.81 (m, 2H), 4.70 (dd, J = 9 Hz, 3H), 4.62 (s, 2H),
3.58 (s, 1H), 3.47 (d, J = 13.5 Hz, 1H), 3.35 (d, J = 13.5 Hz, 1H), 2.24 (s, 3H), 2.01 (dd,
J=17.5Hz, 1H), 1.81 (dd, J= 4 Hz, 1H), 1.51 (m, 1H), 0.79 (d, J = 3 Hz, 3H), 0,78 (d, J
=3.5 Hz, 3H); *C-NMR (CDCL) §: 168.9, 166.0, 156.8, 138.0, 132.6 (2C), 128.6 (6C),
128.5 (3C), 128.1 (3C), 128.0 (6C), 116.2 (2C), 92.3, 91.1, 86.6, 73.1, 72.9, 72.8, 71.4,
70.0, 50.4, 48.3, 45.7, 24.1, 23.3, 22.8; IR (neat) Vmax (cm™): 2957, 1668, 1072, 1028,
998, 736, 696; HRMS-ESI (m/z): (M+Na)" calcd for [CoHseN2:NaOg]* 705.3152, found
705.3153.

Isomerization product {(+)-70}

(+)-70 [a]p?! +20.4 (c = 0.1, MeOH); '"H-NMR (CDCl3) &: 7.36 (m, 12H), 6.70 (d, J =
8.5 Hz, 1H), 6.69 (d, J=8.5 Hz, 1H), 5.29 (d, J= 10.5 Hz, 1H), 5.20 (d, J= 10.5 Hz, 1H),



4.90 (d, J=12.0 Hz, 1H), 4.83 (d, J = 12.0 Hz, 1H), 4.77 (d, J= 9.5 Hz, 1H), 4.75 (d, J
=9.5 Hz, 1H), 4.70 (d, J= 12.0 Hz, 1H), 4.67 (d, J= 12.0 Hz, 1H), 3.63 (s, 1H), 3.48 (d,
J=13.0 Hz, 1H), 3.37 (d, J= 13.0 Hz, 1H), 2.29 (s, 3H), 2.03 (dd, J= 13.5, 7.0 Hz, 1H),
1.79 (dd, J = 13.5, 4.0 Hz, 1H), 1.50 (m, 1H), 0.79 (d, J = 7.0 Hz, 3H), 0.78 (d, J= 7.0
Hz, 3H); BC-NMR (CDCl:) 8: 168.8, 166.0, 163.3, 161.4, 137.8 (2C), 133.3, 133.2,
129.1, 128.7 (2C), 128.6 (2C), 128.1 (2C), 127.9, 127.7 (2C), 115.2, 115.0, 91.2, 86.4,
73.2,72.9,72.7,71.4,50.4,48.2,45.7,24.1, 23.3,22.8, 22.6; IR (neat) Vmax (cm™): 3384,
2958, 1666, 1604, 1509, 1455, 1363, 1304, 1223, 1160, 1050, 841, 737, 697, 527, 415;
HRMS-ESI (m/z): (M+Na)" caled for [C32H37FNaNaOe]™ 587.2533, found 587.2512.

The general procedure for trimethylsilylation of converted amino acid
(o) o
OMe TMSOTf OMe
R B°M~N J\‘..‘R 2,6-Iutidine R B°M~N J\{..‘R
N > N
A . CHJCl,, 0 °C A h
o BOM 22 ™SO I BOM
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To stirred solution of S6 in CH2Cl> (0.05 M) was added 2,6-lutidine and trimethylsilyl
trifluoromethanesulfonate at 0 °C under N> atmosphere. After being stirred at 0 °C for 1
h, the reaction mixture was quenched with saturated aq. CuSOa. Resulted two layers were
separated and the aqueous phase was extracted with EtOAc. The combined organic layers
were washed with saturated aq. CuSOs, dried over sodium sulfate, filtered, and
concentrated under reduced pressure to afford the crude product. The residue was purified

by silica gel flash column chromatography.

Silyl ether {(+)-71}
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"H-NMR (CDCl3) 8: 7.45 (d, J = 8 Hz, 2H), 7.33 (m, 15H), 6.76 (d, J = 8 Hz, 2H), 5.19
(s, 2H), 5.13 (s, 2H), 4.91 (d, /=12 Hz, 1H), 4.83 (m, 2H), 4.75 (d, /= 12 Hz, 1H), 4.66
(d, J=12 Hz, 2H), 4.62 (s, 2H), 3.58 (d, /= 13.5 Hz, 1H), 3.22 (d, /= 13 Hz, 1H), 2.14
(s,3H), 1.96 (dd, /=14 Hz, 1H), 1.80 (d, J= 14 Hz, 1H), 1.25 (s, 1H), 0.76 (d, /=7 Hz,
3H), 0.73 (d, J= 6Hz, 3H), 0.26 (s, 9H); 3C-NMR (CDCl;) 8: 167.0, 166.6, 156.9, 138.4,
133.4 (2C), 128.8 (3C), 128.7 (3C), 128.3 (6C), 128.2 (6C), 128.0 (3C), 127.8 (3C), 116.2
(2C), 92.5,91.0, 89.1, 73.4, 73.2, 72.9, 71.5, 70.2, 50.3, 48.5, 45.5, 24.7, 23.4, 22.4, 2.2
(30); IR (neat) ¥max (cm™): 2955, 1675, 1087, 1050, 1006, 842, 735, 696; HRMS-ESI
(m/z): (M+Na)" calcd for [C43Hs4N2NaOgSi]" 777.3547, found 777.3547.

Silyl ether {(+)-72}
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IH-NMR (CDCL) &: 7.45 (d, J = 8.0 Hz, 2H), 7.33 (m, 15H), 6.76 (d, J = 8.0 Hz, 2H),
5.19 (s, 2H), 5.13 (s, 2H), 4.91 (d, J = 12.0 Hz, 1H), 4.83 (m, 2H), 4.75 (d, J = 12.0 Hz,
1H), 4.66 (d, J = 12.0 Hz, 2H), 4.62 (s, 2H), 3.58 (d, J = 13.5 Hz, 1H), 3.22 (d, J= 13.0
Hz, 1H), 2.14 (s, 3H), 1.96 (dd, J= 14.0 Hz, 1H), 1.80 (d, J = 14.0 Hz, 1H), 1.25 (s, 1H),
0.76 (d, J = 7.0 Hz, 3H), 0.73 (d, J = 6.0 Hz, 3H), 0.26 (s, 9H); 3C-NMR (CDCL) 5:
167.0, 166.6, 156.9, 138.4, 133.4 (2C), 128.8 (3C), 128.7 (3C), 128.3 (6C), 128.2 (6C),
128.0 (3C), 127.8 (3C), 116.2 (2C), 92.5, 91.0, 89.1, 73.4, 73.2, 72.9, 71.5, 70.2, 50.3,
48.5, 45.5, 24.7, 23.4, 22.4, 2.2 (3C); IR (neat) Vmax (em™): 2955, 1675, 1087, 1050,
1006, 842, 735, 696; HRMS-ESI (m/z): (M+Na)® caled for [Ca3HssN:NaOgSi]*
777.3547, found 777.3547.



Silyl ether {(+)-73}

(+)-73 [a]p* +25.4 (¢ = 0.1, MeOH); 'H-NMR (CDCL) &: 7.38 (complex m, 12H), 6.68
(d, J= 8.5 Hz, 1H), 6.67 (d, J= 8.5 Hz, 1H), 5.22 (d, J= 11.0 Hz, 1H), 5.17 (d, J=11.0
Hz, 1H), 4.91 (d, J=12.0 Hz, 1H), 4.82 (d, J = 11.0 Hz, 1H), 4.80 (d, J = 10.0 Hz, 1H),
4.73 (d, J=12.0 Hz, 1H), 4.68 (d, J= 10.0 Hz, 1H), 4.66 (d, J=11.0 Hz, 1H), 3.59 (d, J
=13.0 Hz, 1H),3.23  (d,J=13.0 Hz, 1H) , 2.18 (s, 3H), 1.97 (dd, J = 14.5, 9.5 Hz,
1H), 1.80 (dd, J = 14.5, 2.5 Hz, 1H), 1.53 (br, 1H), 0.77 (d, J= 6.5 Hz, 3H), 0.73 (d, J =
6.5 Hz, 3H), 0.26 (s, 9H); 3C-NMR (CDCl) 8: 166.6, 166.3, 163.2, 161.3, 138.1, 138.0,
133.8, 133.7, 129.5, 128.6 (2C), 128.5 (2C), 128.0 (2C), 127.8, 127.6 (2C), 114.9, 114.8,
90.8, 88.7, 73.2, 73.0, 72.6, 71.2, 50.1, 48.2, 45.2, 24.5, 23.1, 22.2, 1.88 (3C); IR (neat)
Fmax (em): 2956, 1675, 1605, 1509, 1455, 1364, 1301, 1251, 1223, 1158, 1096, 1050,
911, 841, 757, 696, 545, 516, 417, HRMS-ESI (m%): (M+Na)* caled for
[C3sHasFN2NaO6Si]* 659.2929, found 659.2920.

The general procedure for deprotection of converted amino acid

0
R HOk ° OMe R OMe
NJ\‘-“R TBAF, DIPEA HNJ\'--‘R
| Nj THF, =78 °C L _NH
0 HO
mso 1 1 5
S8 s9

To a stirred solution of S8 in THF (0.05 M) was added TBAF and DIPEA at -78 °C. After
being stirred at -78 “C for 6 h. The resulting mixture was extracted with EtOAc, and the

combined organic layer was dried over sodium sulfate, and concentrated under reduced



pressure to yield crude product. The combined organic layers were washed with brine,
dried over sodium sulfate, filtered, and concentrated under reduced pressure to afford the
crude product. The residue was purified by HPLC (conditions; 22% CH3CN agq., Pegasil
ODS SP100 (20 ¢ x 250 mm), 7.0 mL/min, UV =210 nm).

Hydroxy {(+)-77}

0]
OMe
HO HN J\'Y
A\ __NH
H
° 0]
(+)-77

TH-NMR (DMSO-ds) 8: 9.16 (s, 1H), 8.97 (s, 1H), 8.35 (s, 1H), 7.03 (d, J= 9 Hz, 2H),
6.58 (d, J = 8.5 Hz, 2H), 3.30 (d, J = 13.5 Hz, 1H), 2.68 (d, J = 13.0 Hz, 1H), 2.07 (s,
3H), 1.67 (m, 1H), 1.42 (d, J = 5.5 Hz, 1H), 1.23 (s, 1H), 0.84 (d, J = 6.0 Hz, 3H), 0.80
(d, J = 6.5 Hz, 3H); *C-NMR (DMSO-dq) &: 167.4, 165.3, 156.2, 131.7 (2C), 125.4,
114.5 (2C), 86.5, 82.7, 48.2, 47.7, 43.6, 24.2, 23.6, 22.7; IR (neat) Vmax (cm™): 2958,
1673, 1442, 1068, 841; HRMS-ESI (m/z): (M+Na)* caled for [CisH22N2NaOs]*
345.1426, found 345.1427.

Methoxy {(+)-78}

(0]
OMe
MeO HNJJ\"'“\l/
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H
0 0]
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TH-NMR (DMSO-ds) 8: 9.16 (s, 1H), 8.97 (s, 1H), 8.35 (s, 1H), 7.03 (d, J= 9 Hz, 2H),
6.58 (d, J = 8.5 Hz, 2H), 3.30 (d, J = 13.5 Hz, 1H), 2.68 (d, J = 13 Hz, 1H), 2.07 (s, 3H),
1.67 (m, 1H), 1.42 (d, J = 5.5 Hz, 1H), 1.23 (s, 1H), 0.84 (d, J = 6 Hz, 3H), 0.80 (d, J =
6.5 Hz, 3H); 3C-NMR (DMSO-ds) 8: 167.4, 165.3, 156.2, 131.7 (2C), 125.4, 114.5 (2C),



86.5, 82.7, 48.2, 47.7, 43.6, 24.2, 23.6, 22.7; IR (neat) Vmax (cm™): 2958, 1673, 1442,
1068, 841; HRMS-ESI (m/z): (M+Na)" calcd for [Ci6H22N2NaOs]"™ 345.1426, found
345.1427.

Fluoro {(+)-79}

F a OMe
WS
A _NH
*
0 (0]
(+)-79

(+)-79 [0]p?? +10.4 (¢ = 0.1, MeOH); 'H-NMR (DMSO-ds) 5: 9.08 (s, 1H), 8.44 (s, 1H),
7.28 (dd, J=8.5, 5.5 Hz, 2H), 7.07 (d, J = 8.5 Hz, 1H), 7.05 (d, J = 8.5 Hz, 1H), 6.78 (s,
1H), 3.40 (d, J= 12.5 Hz, 1H), 2.81 (d, J = 12.5 Hz, 1H), 2.06 (s, 3H), 1.67 (complex m,
2H), 1.44 (dd, J = 13.0, 4.5 Hz, 1H), 0.84 (d, J = 6.0 Hz, 3H), 0.81 (d, J = 6.0 Hz, 3H);
I3C-NMR (DMSO-ds) 8: 167.1, 165.4, 162.3, 160.4, 132.7, 131.6, 114.6, 114.5, 86.5,
82.5,48.1,47.3,43.2,24.2,23.6, 22.7; IR (neat) Vmax (cm): 2956, 1672, 1609, 1513,
1442, 1296, 1229, 1127, 1080, 932, 837, 781, 694,552, 517,437, 416; HRMS-ESI (m/7):
(M+Na)" caled for [Ci6H21FN2NaO4]" 347.1383, found 347.1391.

The general procedure for transacetalization of converted alcohol

o]
OH OR
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( l N > N
o) o
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To a stirred solution of (—)-23 in ROH (0.05 M) was added TFA (10%) at room
temperature under N> atmosphere. After being stirred at room temperature for 4 days, the
reaction mixture was quenched with saturated aq. NaHCOs3. Resulted two layers were

separated and the aqueous phase was extracted with CHCIz. The combined organic layers



were washed with saturated aq. brine, dried over sodium sulfate, filtered, and
concentrated under reduced pressure to afford the crude product. The residue was purified

by silica gel flash column chromatography.

Transacetalization product {(—)-116}

Bom. JI 9
QLT
NN
N “BOM
Hl\n’
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(-)-116

TH-NMR (CDCl;) &: 7.42-7.28 (complex m, 11H), 7.22-7.13 (complex m, 4H), 5.31 (d,
J=10.0 Hz, 1H), 5.22 (d, /= 10.5 Hz, 1H), 5.13 (d, /= 10.0 Hz, 1H), 4.80 (complex m,
3H), 4.67 (d,J=11.0 Hz, 1H), 4.63 (d, J=11.0 Hz, 1H), 4.09 (br, 1H), 3.93 (s, 1H), 3.55
(d, J=13.0 Hz, 1H), 3.29 (d, J=13.0 Hz, 1H), 3.05 (s, 3H), 1.75 (dd, /= 14.5, 8.0 Hz,
1H), 1.36 (br, 1H), 1.13 (dd, J = 14.5, 3.0 Hz, 1H), 0.73 (d, /= 7.0 Hz, 3H), 0.64 (d, J =
7.0 Hz, 3H); *C-NMR (CDCl3) 8: 168.9, 165.2, 137.9, 133.3, 131.2 (2C), 128.6 (3C),
128.5 (3C), 128.0 (3C), 127.9, 127.7 (3C), 127.6,91.4, 86.2, 72.8, 72.3, 72.2, 71.1, 51.4,
47.0, 46.3, 24.6, 23.7, 23.2; IR (neat) Vmax (cm™): 3385, 2957, 1667, 1454, 1361, 1304,
1191, 1071, 1029, 743, 697, 542; HRMS-ESI (m/z): (M+Na)" caled for
[C32H33N206Na]™ 569.2628, found 569.2611.

Transacetalization product {(—)-117}
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TH-NMR (CDCl;) &: 7.42-7.28 (complex m, 11H), 7.22-7.13 (complex m, 4H), 5.31 (d,
J=10.0 Hz, 1H), 5.22 (d, J=10.5 Hz, 1H), 5.13 (d, /= 10.0 Hz, 1H), 4.80 (complex m,
3H), 4.67 (d,J=11.0 Hz, 1H), 4.63 (d, J=11.0 Hz, 1H), 4.09 (br, 1H), 3.93 (s, 1H), 3.55
(d, J=13.0 Hz, 1H), 3.29 (d, J=13.0 Hz, 1H), 3.05 (s, 3H), 1.75 (dd, /= 14.5, 8.0 Hz,
1H), 1.36 (br, 1H), 1.13 (dd, J = 14.5, 3.0 Hz, 1H), 0.73 (d, /= 7.0 Hz, 3H), 0.64 (d, J =
7.0 Hz, 3H); *C-NMR (CDCl3) 8: 168.9, 165.2, 137.9, 133.3, 131.2 (2C), 128.6 (3C),
128.5 (3C), 128.0 (3C), 127.9, 127.7 (3C), 127.6,91.4, 86.2, 72.8, 72.3, 72.2, 71.1, 51.4,
47.0, 46.3, 24.6, 23.7, 23.2; IR (neat) Vmax (cm™): 3385, 2957, 1667, 1454, 1361, 1304,
1191, 1071, 1029, 743, 697, 542; HRMS-ESI (m/): (M+Na)" caled for
[C32H33N206Na]™ 569.2628, found 569.2611.

Transacetalization product {(—)-118}

TH-NMR (CDCl;) &: 7.42-7.28 (complex m, 11H), 7.22-7.13 (complex m, 4H), 5.31 (d,
J=10.0 Hz, 1H), 5.22 (d, /= 10.5 Hz, 1H), 5.13 (d, /= 10.0 Hz, 1H), 4.80 (complex m,
3H), 4.67 (d,J=11.0 Hz, 1H), 4.63 (d, J=11.0 Hz, 1H), 4.09 (br, 1H), 3.93 (s, 1H), 3.55
(d, J=13.0 Hz, 1H), 3.29 (d, J=13.0 Hz, 1H), 3.05 (s, 3H), 1.75 (dd, /= 14.5, 8.0 Hz,
1H), 1.36 (br, 1H), 1.13 (dd, J = 14.5, 3.0 Hz, 1H), 0.73 (d, /= 7.0 Hz, 3H), 0.64 (d, J =
7.0 Hz, 3H); *C-NMR (CDCl3) 8: 168.9, 165.2, 137.9, 133.3, 131.2 (2C), 128.6 (3C),
128.5 (3C), 128.0 (3C), 127.9, 127.7 (3C), 127.6,91.4, 86.2, 72.8, 72.3, 72.2, 71.1, 51.4,



47.0,46.3,24.6, 23.7, 23.2; IR (neat) Vmax (cm™): 3385, 2957, 1667, 1454, 1361, 1304,
1191, 1071, 1029, 743, 697, 542; HRMS-ESI (m/;): (M+Na)" caled for
[C32H3sN20gNa]™ 569.2628, found 569.2611.

Transacetalization product {(—)-119}
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TH-NMR (CDCl;) &: 7.42-7.28 (complex m, 11H), 7.22-7.13 (complex m, 4H), 5.31 (d,
J=10.0 Hz, 1H), 5.22 (d, /= 10.5 Hz, 1H), 5.13 (d, /= 10.0 Hz, 1H), 4.80 (complex m,
3H), 4.67 (d,J=11.0 Hz, 1H), 4.63 (d, J=11.0 Hz, 1H), 4.09 (br, 1H), 3.93 (s, 1H), 3.55
(d, J=13.0 Hz, 1H), 3.29 (d, J=13.0 Hz, 1H), 3.05 (s, 3H), 1.75 (dd, /= 14.5, 8.0 Hz,
1H), 1.36 (br, 1H), 1.13 (dd, J = 14.5, 3.0 Hz, 1H), 0.73 (d, /= 7.0 Hz, 3H), 0.64 (d, J =
7.0 Hz, 3H); *C-NMR (CDCl3) 8: 168.9, 165.2, 137.9, 133.3, 131.2 (2C), 128.6 (3C),
128.5 (3C), 128.0 (3C), 127.9, 127.7 (3C), 127.6,91.4, 86.2, 72.8, 72.3, 72.2, 71.1, 51.4,
47.0, 46.3, 24.6, 23.7, 23.2; IR (neat) Vmax (cm™): 3385, 2957, 1667, 1454, 1361, 1304,
1191, 1071, 1029, 743, 697, 542; HRMS-ESI (m/z): (M+Na)" caled for
[C32H33N206Na]™ 569.2628, found 569.2611.

The general procedure for isomerization of converted C6 methoxy
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To a stirred solution of S10 in THF (0.05 M) was added DBU at room temperature under
N> atmosphere. After being stirred at room temperature for 24 h, the reaction mixture was
quenched with saturated aq. NH4Cl. Resulted two layers were separated and the aqueous
phase was extracted with CHCls. The combined organic layers were washed with brine,
dried over sodium sulfate, filtered, and concentrated under reduced pressure to afford the

crude product. The residue was purified by silica gel flash column chromatography.

Isomerization product {(+)-120}

TH-NMR (CDCl;) 8: 7.45-7.30 (complex m, 12H), 7.12-7.05 (complex m, 3H), 5.36 (d,
J=10.5 Hz, 1H), 5.19 (d, /= 10.5 Hz, 1H), 4.91 (d, J=12.0 Hz, 1H), 4.84 (d, J=12.0
Hz, 1H), 4.79 (d, /= 9.5 Hz, 1H), 4.71 (complex m, 3H), 3.70 (br, 1H), 3.54 (d, J=13.5
Hz, 1H), 3.40 (d, /= 13.5 Hz, 1H), 2.18 (s, 3H), 2.01 (dd, /= 14.5, 8.0 Hz, 1H), 1.80 (dd,
J=14.5, 4,0 Hz, 1H), 1.53 (br, 1H), 0.80 (d, J = 5.5 Hz, 3H), 0.78 (d, J = 5.5 Hz, 3H);
I3C-NMR (CDCl;) &: 168.9, 166.1, 138.0, 137.9, 133.4, 131.5 (2C), 128.6 (2C), 128.5
(20), 128.4(20), 128.1 (2C), 128.0, 127.9, 127.7 (2C), 127.6,91.2, 86.6, 73.1,72.9, 72.7,
71.4, 50.3, 48.3, 46.5, 24.1, 23.3, 22.9; IR (neat) Vmax (cm™): 3422, 2959, 2935, 1660,
1496, 1453, 1365, 1080, 1050, 1027, 983, 744, 696; HRMS-ESI (m/z): (M+Na)"* calcd
for [C32H33N206Na]™ 569.2628, found 569.2613.

Isomerization product {(+)-121}
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TH-NMR (CDCl;) 8: 7.45-7.30 (complex m, 12H), 7.12-7.05 (complex m, 3H), 5.36 (d,
J=10.5 Hz, 1H), 5.19 (d, /= 10.5 Hz, 1H), 4.91 (d, J=12.0 Hz, 1H), 4.84 (d, J=12.0
Hz, 1H), 4.79 (d, /= 9.5 Hz, 1H), 4.71 (complex m, 3H), 3.70 (br, 1H), 3.54 (d, J=13.5
Hz, 1H), 3.40 (d, J=13.5 Hz, 1H), 2.18 (s, 3H), 2.01 (dd, /= 14.5, 8.0 Hz, 1H), 1.80 (dd,
J=14.5, 4,0 Hz, 1H), 1.53 (br, 1H), 0.80 (d, J = 5.5 Hz, 3H), 0.78 (d, J = 5.5 Hz, 3H);
I3C-NMR (CDCl;) &: 168.9, 166.1, 138.0, 137.9, 133.4, 131.5 (2C), 128.6 (2C), 128.5
(20), 128.4(20), 128.1 (2C), 128.0, 127.9, 127.7 (2C), 127.6,91.2, 86.6, 73.1,72.9, 72.7,
71.4, 50.3, 48.3, 46.5, 24.1, 23.3, 22.9; IR (neat) Vmax (cm™): 3422, 2959, 2935, 1660,
1496, 1453, 1365, 1080, 1050, 1027, 983, 744, 696; HRMS-ESI (m/z): (M+Na)"* calcd
for [C32H3sN206Na]" 569.2628, found 569.2613.

Isomerization product {(+)-122}

o J_
Bom. J| 9
AN
SNy BOM
H
°0
(+)-122

TH-NMR (CDCl;) 8: 7.45-7.30 (complex m, 12H), 7.12-7.05 (complex m, 3H), 5.36 (d,
J=10.5 Hz, 1H), 5.19 (d, /= 10.5 Hz, 1H), 4.91 (d, J=12.0 Hz, 1H), 4.84 (d, J=12.0
Hz, 1H), 4.79 (d, /= 9.5 Hz, 1H), 4.71 (complex m, 3H), 3.70 (br, 1H), 3.54 (d, J=13.5
Hz, 1H), 3.40 (d, J=13.5 Hz, 1H), 2.18 (s, 3H), 2.01 (dd, /= 14.5, 8.0 Hz, 1H), 1.80 (dd,
J=14.5, 4,0 Hz, 1H), 1.53 (br, 1H), 0.80 (d, J = 5.5 Hz, 3H), 0.78 (d, J = 5.5 Hz, 3H);
I3C-NMR (CDCl;) &: 168.9, 166.1, 138.0, 137.9, 133.4, 131.5 (2C), 128.6 (2C), 128.5
(20), 128.4(20), 128.1 (2C), 128.0, 127.9, 127.7 (2C), 127.6,91.2, 86.6, 73.1,72.9, 72.7,



71.4,50.3, 48.3, 46.5, 24.1, 23.3, 22.9; IR (neat) Vmax (cm™): 3422, 2959, 2935, 1660,
1496, 1453, 1365, 1080, 1050, 1027, 983, 744, 696; HRMS-ESI (m/z): (M+Na)" calcd
for [C32H3sN20OgNa]™ 569.2628, found 569.2613.

Isomerization product {(+)-123}

o
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TH-NMR (CDCl;) 8: 7.45-7.30 (complex m, 12H), 7.12-7.05 (complex m, 3H), 5.36 (d,
J=10.5 Hz, 1H), 5.19 (d, /= 10.5 Hz, 1H), 4.91 (d, J=12.0 Hz, 1H), 4.84 (d, J=12.0
Hz, 1H), 4.79 (d, /= 9.5 Hz, 1H), 4.71 (complex m, 3H), 3.70 (br, 1H), 3.54 (d, J=13.5
Hz, 1H), 3.40 (d, J=13.5 Hz, 1H), 2.18 (s, 3H), 2.01 (dd, /= 14.5, 8.0 Hz, 1H), 1.80 (dd,
J=14.5, 4,0 Hz, 1H), 1.53 (br, 1H), 0.80 (d, J = 5.5 Hz, 3H), 0.78 (d, J = 5.5 Hz, 3H);
I3C-NMR (CDCl;) &: 168.9, 166.1, 138.0, 137.9, 133.4, 131.5 (2C), 128.6 (2C), 128.5
(20), 128.4(20), 128.1 (2C), 128.0, 127.9, 127.7 (2C), 127.6,91.2, 86.6, 73.1,72.9, 72.7,
71.4, 50.3, 48.3, 46.5, 24.1, 23.3, 22.9; IR (neat) Vmax (cm™): 3422, 2959, 2935, 1660,
1496, 1453, 1365, 1080, 1050, 1027, 983, 744, 696; HRMS-ESI (m/z): (M+Na)" calcd
for [C32H3sN206Na]" 569.2628, found 569.2613.

The general procedure for trimethylsilylation of converted C6 methoxy
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To stirred solution of S11 in CH>Cl> (0.05 M) was added 2,6-lutidine and trimethylsilyl
trifluoromethanesulfonate at 0 °C under N> atmosphere. After being stirred at 0 °C for 1
h, the reaction mixture was quenched with saturated aq. CuSOa. Resulted two layers were
separated and the aqueous phase was extracted with EtOAc. The combined organic layers
were washed with saturated aq. CuSOs, dried over sodium sulfate, filtered, and
concentrated under reduced pressure to afford the crude product. The residue was purified

by silica gel flash column chromatography.

Silyl ether {(+)-124}
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TH-NMR (CDCl;) 8: 7.47-7.30 (complex m, 12H), 7.08-7.03 (complex m, 3H), 5.22 (d,
J=11.0,11.0 Hz, 2H), 4.92 (d, /= 11.5 Hz, 1H), 4.83 (complex m, 2H), 4.75 (d,/=12.0
Hz, 1H), 4.67 (d, J=12.0 Hz, 1H), 4.64 (d, J = 9.5 Hz, 1H), 3.63 (d, J=12.5 Hz, 1H),
3.28 (d,J=12.5 Hz, 1H), 2.08 (s, 3H), 1.96 (dd, J=14.5, 9.0 Hz, 1H), 1.81 (dd, J= 14.5,
3.0 Hz, 1H), 1.56 (br, 1H), 0.76 (d, J = 7.0 Hz, 3H), 0.74 (d, J = 7.0 Hz, 3H), 0.27 (s,
9H) ; 3C-NMR (CDCl) 8: 166.8, 166.4, 138.2, 138.2, 133.8, 131.9 (2C), 128.6 (20),
128.4 (2C), 128.2 (2C), 128.1, 127.9, 127.7, 127.6 (2C), 127.4, 90.8, 88.9, 73.2, 73.1,
72.7,71.2,50.0,48.3, 46.1,24.5,23.1,22.2, 1.9 (3C); IR (neat) ¥max (em™): 2955, 1675,
1454, 1364, 1250, 1080, 1048, 839, 754, 735, 697; HRMS-ESI (m/z): (M+Na)" calcd for
[C35H46N206SiNa]" 641.3023, found 641.3014.



Silyl ether {(+)-125}

o S
Bom_ J| 9
 _N.
: BOM
™
so |
(+)-125

TH-NMR (CDCl;) 8: 7.47-7.30 (complex m, 12H), 7.08-7.03 (complex m, 3H), 5.22 (d,
J=11.0,11.0 Hz, 2H), 4.92 (d, /= 11.5 Hz, 1H), 4.83 (complex m, 2H), 4.75 (d,/=12.0
Hz, 1H), 4.67 (d, J=12.0 Hz, 1H), 4.64 (d, J = 9.5 Hz, 1H), 3.63 (d, J = 12.5 Hz, 1H),
3.28 (d,J=12.5 Hz, 1H), 2.08 (s, 3H), 1.96 (dd, J=14.5, 9.0 Hz, 1H), 1.81 (dd, J= 14.5,
3.0 Hz, 1H), 1.56 (br, 1H), 0.76 (d, J = 7.0 Hz, 3H), 0.74 (d, J = 7.0 Hz, 3H), 0.27 (s,
9H) ; 3C-NMR (CDCl) 8: 166.8, 166.4, 138.2, 138.2, 133.8, 131.9 (2C), 128.6 (20),
128.4 (2C), 128.2 (2C), 128.1, 127.9, 127.7, 127.6 (2C), 127.4, 90.8, 88.9, 73.2, 73.1,
72.7,71.2,50.0,48.3, 46.1,24.5,23.1,22.2, 1.9 (3C); IR (neat) ¥max (em™): 2955, 1675,
1454, 1364, 1250, 1080, 1048, 839, 754, 735, 697; HRMS-ESI (m/z): (M+Na)* calcd for
[C35H46N206SiNa]" 641.3023, found 641.3014.

Silyl ether {(+)-126}
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TH-NMR (CDCl;) 8: 7.47-7.30 (complex m, 12H), 7.08-7.03 (complex m, 3H), 5.22 (d,
J=11.0,11.0 Hz, 2H), 4.92 (d, /= 11.5 Hz, 1H), 4.83 (complex m, 2H), 4.75 (d,/=12.0
Hz, 1H), 4.67 (d, J=12.0 Hz, 1H), 4.64 (d, J = 9.5 Hz, 1H), 3.63 (d, J=12.5 Hz, 1H),
3.28 (d,J=12.5 Hz, 1H), 2.08 (s, 3H), 1.96 (dd, J=14.5, 9.0 Hz, 1H), 1.81 (dd, J= 14.5,
3.0 Hz, 1H), 1.56 (br, 1H), 0.76 (d, J = 7.0 Hz, 3H), 0.74 (d, J = 7.0 Hz, 3H), 0.27 (s,



9H) ; *C-NMR (CDCl;) &: 166.8, 166.4, 138.2, 138.2, 133.8, 131.9 (2C), 128.6 (2C),
128.4 (2C), 128.2 (2C), 128.1, 127.9, 127.7, 127.6 (2C), 127.4, 90.8, 88.9, 73.2, 73.1,
72.7,71.2,50.0,48.3, 46.1,24.5,23.1,22.2, 1.9 (3C); IR (neat) Vmax (cm™): 2955, 1675,
1454, 1364, 1250, 1080, 1048, 839, 754, 735, 697; HRMS-ESI (m/z): (M+Na)" caled for
[C35HaeN206SiNa]* 641.3023, found 641.3014.

Silyl ether {(+)-127}
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TH-NMR (CDCl;) 8: 7.47-7.30 (complex m, 12H), 7.08-7.03 (complex m, 3H), 5.22 (d,
J=11.0,11.0 Hz, 2H), 4.92 (d, J = 11.5 Hz, 1H), 4.83 (complex m, 2H), 4.75 (d,J=12.0
Hz, 1H), 4.67 (d, J = 12.0 Hz, 1H), 4.64 (d, J = 9.5 Hz, 1H), 3.63 (d, J=12.5 Hz, 1H),
3.28 (d,J=12.5 Hz, 1H), 2.08 (s, 3H), 1.96 (dd, J= 14.5, 9.0 Hz, 1H), 1.81 (dd, J= 14.5,
3.0 Hz, 1H), 1.56 (br, 1H), 0.76 (d, J = 7.0 Hz, 3H), 0.74 (d, J = 7.0 Hz, 3H), 0.27 (s,
9H) ; 3C-NMR (CDCl) 8: 166.8, 166.4, 138.2, 138.2, 133.8, 131.9 (2C), 128.6 (20),
128.4 (2C), 128.2 (2C), 128.1, 127.9, 127.7, 127.6 (2C), 127.4, 90.8, 88.9, 73.2, 73.1,
72.7,71.2,50.0,48.3, 46.1,24.5,23.1,22.2, 1.9 (3C); IR (neat) ¥max (em™): 2955, 1675,
1454, 1364, 1250, 1080, 1048, 839, 754, 735, 697; HRMS-ESI (m/z): (M+Na)* calcd for
[C35H46N206SiNa]" 641.3023, found 641.3014.

The general procedure for deprotection of converted alcohol



HO

OR OR
J\{ Y TBAF, DIPEA HNJ\{
©\)\W THF, -78 'C ©\)\W
TMSO

To a stirred solution of S13 in THF (0.05 M) was added TBAF and DIPEA at -78 °C.
After being stirred at -78 °C for 6 h. The resulting mixture was extracted with EtOAc, and

the combined organic layer was dried over sodium sulfate, and concentrated under
reduced pressure to yield crude product. The combined organic layers were washed with
brine, dried over sodium sulfate, filtered, and concentrated under reduced pressure to
afford the crude product. The residue was purified by HPLC (conditions; 22% CH3CN
aq., Pegasil ODS SP100 (20 ¢ x 250 mm), 7.0 mL/min, UV =210 nm).

Ethoxy {(+)-132}

o )
HNJJ\'"‘\\I/
) NH

H
oO

(+)-132

'H-NMR (DMSO-d6) 5: 9.05 (s, 1H), 8.38 (s, 1H), 7.27 (complex m, 2H), 7.21 (complex
m, 2H), 7.18 (m, 1H), 6.73 (s, 1H), 3.42 (d, J= 12.5 Hz, 1H), 2.82 (d, /= 12.5 Hz, 1H),
1.97 (s, 3H), 1.67 (m, 2H), 1.43 (m, 1H), 0.85 (d, J = 6.5 Hz, 3H), 0.81 (d, J = 6.5 Hz,
3H); 3C-NMR (DMSO-d6) 8: 165.2, 167.1, 135.3, 130.8 (2C), 127.1 (2C), 126.6, 86.3,
82.5, 48.0, 47.3, 44.2, 23.5, 24.1, 22.6; IR (neat) Vmax (cm™): 3190, 3078, 2962, 2893,
1682, 1439, 1319, 1134, 1092, 852, 768; HRMS-ESI (m/%): (M+Na)" caled for
[C16H22N204Na]" 306.1528, found 306.1521.

Butoxy {(+)-133}
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(+)-133

'H-NMR (DMSO-d6) 5: 9.05 (s, 1H), 8.38 (s, 1H), 7.27 (complex m, 2H), 7.21 (complex
m, 2H), 7.18 (m, 1H), 6.73 (s, 1H), 3.42 (d, J= 12.5 Hz, 1H), 2.82 (d, /= 12.5 Hz, 1H),
1.97 (s, 3H), 1.67 (m, 2H), 1.43 (m, 1H), 0.85 (d, J = 6.5 Hz, 3H), 0.81 (d, J = 6.5 Hz,
3H); 13C-NMR (DMSO-d6) 8: 165.2, 167.1, 135.3, 130.8 (2C), 127.1 (2C), 126.6, 86.3,
82.5, 48.0, 47.3, 44.2, 23.5, 24.1, 22.6; IR (neat) Vmay (cm™): 3190, 3078, 2962, 2893,
1682, 1439, 1319, 1134, 1092, 852, 768; HRMS-ESI (m/%): (M+Na)" caled for
[C16H22N204Na]" 306.1528, found 306.1521.

i-Propoxy {(+)-134}

IL?J\
@JT\KN’HY
HO 0

(+)-134

'H-NMR (DMSO-d6) 5: 9.05 (s, 1H), 8.38 (s, 1H), 7.27 (complex m, 2H), 7.21 (complex
m, 2H), 7.18 (m, 1H), 6.73 (s, 1H), 3.42 (d, J= 12.5 Hz, 1H), 2.82 (d, /= 12.5 Hz, 1H),
1.97 (s, 3H), 1.67 (m, 2H), 1.43 (m, 1H), 0.85 (d, J = 6.5 Hz, 3H), 0.81 (d, J = 6.5 Hz,
3H); 3C-NMR (DMSO-d6) 8: 165.2, 167.1, 135.3, 130.8 (2C), 127.1 (2C), 126.6, 86.3,
82.5, 48.0, 47.3, 44.2, 23.5, 24.1, 22.6; IR (neat) Vmax (cm™): 3190, 3078, 2962, 2893,
1682, 1439, 1319, 1134, 1092, 852, 768; HRMS-ESI (m/%): (M+Na)" caled for
[C16H22N204Na]" 306.1528, found 306.1521.

Phenyl methoxy {(+)-135}
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A _NH
H
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(+)-135

'H-NMR (DMSO-d6) 5: 9.05 (s, 1H), 8.38 (s, 1H), 7.27 (complex m, 2H), 7.21 (complex
m, 2H), 7.18 (m, 1H), 6.73 (s, 1H), 3.42 (d, J= 12.5 Hz, 1H), 2.82 (d, /= 12.5 Hz, 1H),
1.97 (s, 3H), 1.67 (m, 2H), 1.43 (m, 1H), 0.85 (d, J = 6.5 Hz, 3H), 0.81 (d, J = 6.5 Hz,
3H); 3C-NMR (DMSO-d6) 8: 165.2, 167.1, 135.3, 130.8 (2C), 127.1 (2C), 126.6, 86.3,
82.5, 48.0, 47.3, 44.2, 23.5, 24.1, 22.6; IR (neat) Vmax (cm™): 3190, 3078, 2962, 2893,
1682, 1439, 1319, 1134, 1092, 852, 768; HRMS-ESI (m/%): (M+Na)" caled for
[C16H22N204Na]" 306.1528, found 306.1521.
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3C NMR (125 MHz, CDClj)
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(-)-S3
H NMR (500 MHz, CDClg)
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H NMR (500 MHz, GDDCls)
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3C NMR (125 MHz, CDClj)
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13C NMR (125 MHz, CDCly)
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13C NMR (125 MHz, DMSO-d6)
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Computational methods for conformation analysis



The conformational analysis was performed by the semiempirical PM3 method, as
implemented in the program package Gaussian 03, starting from preoptimized geometries
generated by the MM2 force field in Chem 3D software. The corresponding minimum
geometries were further optimized by DFT calculations at the B3LYP/6-31g+ level to

provide the energy of each compounds.

Gaussian 09, Revision D.01, Frisch, M. J.; Trucks, G. W.; Schlegel, H. B.; Scuseria, G.
E.; Robb, M. A.; Cheeseman, J. R.; Scalmani, G.; Barone, V.; Mennucci, B.; Petersson,
G. A.; Nakatsuji, H.; Caricato, M.; Li, X.; Hratchian, H. P.; Izmaylov, A. F.; Bloino, J;
Zheng, G.; Sonnenberg, J. L.; Hada, M.; Ehara, M.; Toyota, K.; Fukuda, R.; Hasegawa,
J.; Ishida, M.; Nakajima, T.; Honda, Y.; Kitao, O.; Nakai, H.; Vreven, T.; Montgomery, J.
A., Jr,; Peralta, J. E.; Ogliaro, F.; Bearpark, M.; Heyd, J. J.; Brothers, E.; Kudin, K. N.;
Staroverov, V. N.; Kobayashi, R.; Normand, J.; Raghavachari, K.; Rendell, A.; Burant, J.
C.; Iyengar, S. S.; Tomasi, J.; Cossi, M.; Rega, N.; Millam, J. M.; Klene, M.; Knox, J. E;
Cross, J. B.; Bakken, V.; Adamo, C.; Jaramillo, J.; Gomperts, R.; Stratmann, R. E.; Yazyev,
O.; Austin, A. J.; Cammi, R.; Pomelli, C.; Ochterski, J. W.; Martin, R. L.; Morokuma, K ;
Zakrzewski, V. G.; Voth, G. A; Salvador, P.; Dannenberg, J. J.; Dapprich, S.; Daniels, A.
D.; Farkas, O.; Foresman, J. B.; Ortiz, J. V.; Cioslowski, J.; Fox, D. J. Gaussian, Inc.,
Wallingford CT, 2006.



A

Calculation Method = RB3LYP
Basis Set = 6-31+G

Charge =0

Spin = Singlet

Total Energy = -1340.66756506 a.u.

RMS Gradient Norm = 0.00000567 a.u.

Dipole Moment = 1.1612 Debye

Sym
Row Bond
bol

1 N

2 C 1.4588169

3 C 1.5280967

4 N 1.3571022

5 C 1.4930128

6 C 1.3750134

7 O 1.2490386

8 O 1.2596574

9 C 1.564397
10 C 1.5137511
11 C 1.5491392
12 C 1.5538718
13 C 1.5430592
14 C 1.5438983
15 C 1.4073445
16 C 1.4002312
17 C 1.4013687
18 C 1.4015155
19 C 1.4005222
20 O 1.4526335
21 C 1.4572705
22 0 1.4579807

Angle

112.771052
120.499537
125.574218
124.614064

121.16329
116.313368
112.439077
116.945218
110.169367
116.939417
111.855557
109.555804
120.743706
120.649069
120.226001
119.663884
119.988632
107.146836

117.00603

108.60139

Dihedral

-19.099718

6.5679702
22.6762042
170.059333

161.01525
-103.23291
59.3431975
-120.12297
-159.90136
88.4374875
-149.07027
88.8220685
178.530902
-0.0604908

0.1309718
-0.1038179
139.660087
-176.47586

83.115624

X

1.8345059
1.4076171
0.2869673
-0.4677254
-0.229462
1.0642908
1.415687
0.1170031
1.0071013
-0.1185287
-1.4576634
-1.605407
-2.3896526
-2.3058378
-1.456836
-2.4940133
-2.2094991
-0.880845
0.1545199
2.5467063
-1.5657238
-2.716017

Y

0.2256529
0.9126677
0.1766511
-0.7478565
-1.2485686
-0.6716904
-1.0837326
0.4817061
2.4013911
2.6439513
-0.9479496
-1.7889092
-3.0945693
-0.9441628
2.680628
2.9354992
3.1590806
3.1236696
2.8679592
0.9374556
-1.3459999
-0.4527522

Z

0.0081461
1.2221985
1.9553446
1.3092402
-0.0769795
-0.6934274
-1.818967
3.1656299
0.9564398
-0.0261913
-0.9719554
-2.2702143
-2.022743
-3.3562264
0.407637
-0.4978747
-1.85172
-2.2963212
-1.388525
2.1233119
2.0577462
1.9896145



23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54

T &L LT & & & T T &I & & T & I & T X &I & & T & &I &m &= T O O O 0 o O

1.4585744

1.452577
1.4714436
1.4552864
1.4537784
1.4563988
1.0953622
1.0954235
1.0963017
1.0954189
1.0944576
1.0976852
1.0931622
1.1001687
1.0970895
1.0966126
1.0993477
1.0861025
1.0856212
1.0857153
1.0858505
1.0869853
0.9846831
1.0947059
1.0920754
1.0901869
1.0986743
1.0980983
1.0900494
1.0931373
1.0960372

1.092035

113.162851
107.152578
117.154073
116.801076
107.763575
113.179711
105.953138

105.58495
106.095768
107.992821
108.327209

110.53877
110.966037
110.669848
110.621033
111.311866
111.032902
119.672157

119.64629
120.194568
120.161247
119.594021
107.766784
108.598166
108.566273
105.668333
111.259153

110.65098
104.511436
110.771438
111.122075
109.108769

-162.66363
123.176949
-70.87375
-8.4045164
-75.155662
164.188333
-177.2371
-63.824976
77.0935493
-35.873573
-31.230517
-178.71236
-58.425253
62.194052
-178.743
61.1126
-59.173707
-1.9964207
179.751263
-179.85109
-179.89574
-179.32475
-153.35467
-35.754484
-156.53229
178.353932
-62.833035
59.5547051
175.106849
-66.215957
56.5409795
165.451624

-3.7218203
-0.0917451
1.1324037
3.1529756
40134141
5.2378031
0.7560914
1.9232402
-1.3981559
23585225
-0.6040885
24614144
-1.8988935
-3.414393
-2.4393052
-1.7210641
-3.2999673
-1.6881169
-3.5209103
-3.0138972
-0.651056
1.1835885
2.2005551
-1.2555113
-1.8034407
-4.5019603
-4.1481117
-3.2922637
0.9822165
2.0107478
1.2549092
3.5460514

-0.7338803
-2.6921769
-3.2147319
0.5217852
-0.6156558
-0.6174436
2.8249013
2.8964396
0.1178616
-1.0592277
-2.0458178
-3.6818457
-3.7074479
-2.8746064
-1.5293164
-0.0503913
-0.6159905
2.5010456
2.9560464
3.3590466
3.2974483
2.8528786
0.9841501
-1.4600907
-2.3143095
0.0142056
-1.7383858
-0.6366939
-4.2938222
-2.9750058
-2.8208535
1.4167358

3.0078315
0.0067396
0.6340692
-0.5320409
-0.2503584
-1.0390065
1.9349343
0.6164851
-1.2217205
-0.3587567
-2.6296539
-2.9473346
-1.2621256
-1.6882365
-4.2745875
-3.6047645
-3.0207049
1.4535231
-0.1462588
-2.552958
-3.3432545
-1.7382785
3.0439637
3.1013613
1.6122172
2.8655055
2.8800444
4.0137419
0.6689366
0.0290962
1.6495246
-0.0451167



55
56
57
58

1.0957581
1.0902088

1.098672
1.0989983

109.173546
105.608985
110.797078
111.270632

43.4344672
-178.88636
-60.097589
62.4463269

3.0754474
5.7730099
5.0098274
5.8572001

0.6570469
-1.5214807
-0.6505837

0.2624709

-1.6166512
-0.7477579
-2.1132546
-0.8156347



A_ts

Calculation Method = RB3LYP

Basis Set = 6-31+G

Charge =0

Spin = Singlet

Total Energy = -1340.64941365 a.u.

RMS Gradient Norm = 0.00000000 a.u.

Dipole Moment = 0.6932 Debye

Row

\S)

N o v AW
O O o0 a0 a0 a0 a0 000000 o0 o0 0 a0z a0z

Sym
bol

Bond

1.458817
1.5280968
1.2996232
1.7000001
1.3750135
1.2490387
1.2596575
1.5643971
1.5137512
1.5491393
1.5538719
1.5430593
1.5438984
1.4073446
1.4002313
1.4013688
1.4015156
1.4005223
1.4526336
1.4572706
1.4579808

Angle

112.771052
124.187865
121.860516
124.614063

121.16329
116.313368
112.439077
116.945218
110.169367
116.939416
111.855557
109.555804
120.743706
120.649069
120.226001
119.663885
119.988632
107.146836
120.714306

108.60139

Dihedral

-19.612882

6.8426549
22.6762039
170.059334
161.015251
-103.23291
59.3431978
-120.12297
-159.90136
88.4374876
-149.07027
88.8220682
178.530902
-0.0604904

0.1309715
-0.1038175
139.660087
-176.31187
83.3448366

X

-1.8306811
-1.3865698
-0.2637041
0.4955469
0.2041171
-1.0740261
-1.4398063
-0.0792304
-0.9783002
0.1389101
1.4251964
1.5537266
2.3312316
2.2489614
1.4818073
2.5114469
2.2146933
0.8813474
-0.1464625
-2.5161857
1.5968924
2.7527013

Y

-0.2454118
-1.1175895
-0.5014102
0.4728228
1.2904729
0.7609831
1.3480931
-0.9983624
-2.5394941
-2.608764
1.1505081
2.1932582
3.4477642
1.5430924
-2.7041826
-2.7989434
-2.8010902
-2.7050793
-2.6098477
-1.2988916
0.9502801
0.0900748

Z

-0.0023348
1.0794315
1.9128436
1.5085809
0.0468978

-0.5548783

-1.5948804
3.0555356
0.5706666

-0.4483945

-0.8960803

-2.0409254

-1.5906669

-3.2564727

-0.0383444

-0.9825427

-2.3521292

-2.7731002

-1.8265272
1.9745526
2.3348436
2.1115483



23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54

T &L LT & & & T T &I & & T & I & T X &I & & T & &I &m &= T O O O 0 o O

1.4585745
1.4525771
1.4714438
1.4552865
1.4537785
1.4563989
1.0953623
1.0954236
1.0963018

1.095419
1.0944577
1.0976853
1.0931622
1.1001687
1.0970896
1.0966127
1.0993478
1.0861025
1.0856213
1.0857153
1.0858506
1.0869854
0.9846832

1.094706
1.0920755
1.0901869
1.0986744
1.0980984
1.0900495
1.0931374
1.0960373
1.0920351

113.162851
107.152579
117.154074
116.801076
107.763575
113.179711
105.953139

105.58495
106.095768
107.992821
108.327209
110.538771
110.966037
110.669848
110.621033
111.311867
111.032902
119.672157

119.64629
120.194568
120.161248
119.594021
107.766784
108.598165
108.566274
105.668333
111.259153
110.650979
104.511436
110.771438
111.122075
109.108769

-162.66363
123.176948
-70.87375
-8.4045167
-75.155662
164.188333
-177.2371
-63.824975
77.0935495
-35.873573
-31.230517
-178.71236
-58.425253
62.1940521
-178.743
61.1125996
-59.173708
-1.9964204
179.751263
-179.85109
-179.89574
-179.32475
-153.35467
-35.525271
-156.30308
178.353932
-62.833035
59.5547048
175.106849
-66.215958
56.5409792
165.451624

3.7668518
0.0570838
-1.1642445
-3.1524818
-4.0179981
-5.2503665
-0.7143207
-1.8943514
1.3706584
2.331469
0.5469991
2.3893947
1.8439619
3.3608637
2.368904
1.6679967
3.2487587
1.7224941
3.5420037
3.0132723
0.6421007
-1.1791331
-2.1603213
1.2965663
1.8232068
4.5507536
4.1847186
3.3482956
-1.0213241
-2.0470136
-1.2735828
-3.5342376

0.2099767
2.6998363
3.1024575
-0.4608063
0.6079701
0.7278416
-3.1147931
-2.9803296
0.1392549
1.1680172
2.4967199
4.178619
3.924076
3.1850216
2.2713688
0.6968353
1.1731647
-2.6956581
-2.8677226
-2.8770199
-2.7076943
-2.5467842
-1.4921802
0.8898918
1.980319
-0.4981056
1.2255114
-0.0537277
4.162655
2.9570785
2.5471394
-1.4265662

3.1529713
0.3663603
1.0814828
-0.5718143
-0.1005707
-0.8673801
1.4646265
0.1626627
-1.3159256
-0.2810143
-2.3446496
-2.407601
-0.7358577
-1.305719
-4.0681579
-3.6423333
-2.9879129
1.0207193
-0.6481843
-3.0837603
-3.8322629
-2.1599213
2.8721054
3.3858139
2.051241
2.8834811
3.1870598
4.1333236
1.2906788
0.4533642
2.02008
-0.234011



55
56
57
58

I T T =

1.0957582
1.0902088
1.0986721
1.0989983

109.173545
105.608984
110.797078
111.270632

43.4344674
-178.88636

-60.09759
62.4463267

-3.0850918
-5.7889319
-5.0336225
-5.8612259

-0.4166234
1.5675955
0.9377709

-0.1820371

-1.6646054
-0.4277029
-1.9238043
-0.7851078



B

Calculation Method = RB3LYP
Basis Set = 6-31+G

Charge =0

Spin = Singlet

Total Energy = -1340.67308054 a.u.

RMS Gradient Norm = 0.00000393 a.u.

Dipole Moment = 3.3297 Debye

Sym
Row Bond Angle
bol

1 N

2 C 1.4718075

3 C 1.5383575 111.77294

4 N 1.3623685  118.122282

5 C 1.4944252  123.694354

6 C 1.3854576  122.355546

7 O 1.2476981 121.777335

8 O 1.2535738  119.708732

9 C 1.5475832  113.236632
10 C 1.5220408  118.686954
11 C 1.5542395  109.318277
12 C 1.5539834  116.372284
13 C 1.5436406  111.737763
14 C 1.5433642  110.173159
15 C 1.4089148  118.849326
16 C 1.4007661 121.372139
17 C 1.4004212  119.953208
18 C 1.4009961 119.332905
19 C 1.4009687  120.590134
20 O 1.4699358  108.944014
21 C 1.4687748  117.528676
22 0 1.4528418  111.289535

Dihedral

28.8343856
2.6457483
-32.984888
-173.26793
-153.64976
-158.68612
49.6323461
93.4732998
-179.33782
100.424601
-136.6228
-131.97257
-177.92774
-0.2931933
0.616749
-0.226358
80.4516543
174.181242
81.196105

X

-0.2050703
-0.5493571
-0.1276914
0.9451339
1.7695086
0.9177104
1.2677219
-0.7406866
-2.0438411
-3.0958624
2.9840282
3.94715
3.6798309
5.4138603
-4.1524556
-5.1722719
-5.1509203
-4.1104406
-3.0961971
0.2609935
1.417166
0.615396

Y

-1.0318488
-0.4648938
10102104
1.4290721
0.5243523
-0.6345444
-1.2067227
17732432
-0.6331964
-0.2222507
0.0052795
-0.9679659
-2.4380367
-0.5936736
-1.1104473
-0.7686923
0.4758587
1.3725563
1.03136
-1.1267031
2.8030816
3.7592801

Z

0.2169609
-1.096906
-1.2100846
-0.482315
0.3751202
0.9247784
1.9768499
-1.9933248
-1.4618793
-0.4415936
-0.4441269
0.290757
-0.0968748
-0.0103065
-0.1591783
0.7382202
1.3799495
1.1040411
0.1998239
-2.1294037
-0.6981456
0.0458963



23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54

T &L LT & & & T T &I & & T & I & T X &I & & T & &I &m &= T O O O 0 o O

1.4666795
1.4339339
1.4754265
1.4488454

1.475387
1.4598298
1.0949945
1.0945372
1.0957645

1.097076
1.0962494
1.0971931
1.0947973
1.0991188
1.0969718
1.0968041

1.099234
1.0880702
1.0861085
1.0856742
1.0860491
1.0833145
0.9881942
1.0933684
1.0876072
1.0907926
1.0974483
1.0936984
1.0901054
1.0931869
1.0922057
1.0907442

115.719428

109.13793
118.477942
117.081293
106.673079
113.898348

104.19147
107.264213
107.588112
104.449209
108.021853
110.573254
112.057046
110.568161
110.816312
111.035924
111.004718

119.26478
119.823239
120.342766
119.992246
119.056943
107.009905

108.58994
107.718146
105.194861
110.584089
110.528544
104.031281
110.399233
110.163577
111.315317

-116.02453
-151.93773
68.9701278
-13.124353
-102.00404
172.501341
172.288453
-74.608401
-54.134293

59.851829
-18.879972
-177.20898
-57.112631
63.3869392
-179.49061
60.4753548

-59.84257

1.1346835
179.653304
-179.79521
179.341985
177.981752

47.739074
-40.107996
-161.29769
176.421016
-65.666854
56.8477975
-175.16306
-57.379438
66.9255726
138.919408

-0.1449905
2.3377434
1.4375686

-0.7916934

-0.3617699

-0.7232396

-2.1638417

-2.1958333

2.594556
3.5293855
3.7838958
4.3357549
2.6456054
3.8753964
6.1032719

5.638149
5.6208324

-4.1842781
-5.977891

-5.9363178

-4.0891216

-2.3217071
0.2005322
1.3683459
2.4347146

-0.7252788
0.5334229

-0.8046016

2.088694
0.6621668
1.0151612

-1.8810847

4717977
1.284403
1.8025755
-2.3079596
-3.2732459
-4.6558931
-0.0471783
-1.6826922
-0.4473332
0.9131924
-0.8568357
-3.1113752
-2.7349412
-2.5969692
-1.280147
0.424579
-0.6473169
-2.0756868
-1.4705624
0.7459398
2.3448091
1.7561725
-2.0992534
3.0244357
2.8668229
5.3000109
5.3862341
4.1935309
2.4050485
2.4339412
0.9762139
-2.2545614

-0.7627206
1.450108
2.4979945
0.572724
-0.4569142
-0.1590393
-2.3790464
-1.7329304
-1.3629049
-0.7302309
1.3690709
0.4689976
0.1051313
-1.1667143
0.4964607
0.3300399
-1.088546
-0.6603737
0.9331255
2.07916
1.5875413
-0.0201357
-1.9650314
-1.7677593
-0.3194355
-0.0455523
-1.3082299
-1.4598905
3.1315494
2.0561947
3.0738519
0.5826368



55
56
57
58

I T T =

1.0914655
1.0900201
1.0969535
1.0978067

108.250554

105.95085
110.385497
110.939901

16.5721004
-179.71433
-60.865515
61.1521997

-0.4042899
-0.3438491
-0.2518564
-1.8127379

-2.6017011
-5.2504062
-4.9809938
-4.7697611

1.54993
-0.9901595
0.7765965
-0.086879



B_ts

Calculation Method = RB3LYP

Basis Set = 6-31+G

Charge =0

Spin = Singlet

Total Energy = -1340.64750949 a.u.
RMS Gradient Norm = 0.00000000 a.u.
Dipole Moment = 3.0137Debye

Sym
Row Bond Angle

o
o
=

\S)

O O o0 a0 a0 a0 a0 000000 o0 o0 0 a0z a0z

1.4719616

1.5378213  112.272452
1.3195897  120.087592
1.7000001 118.719618
1.3851425  123.713791

~N O e AW

1.2419432  122.112834
1.2395515  120.640993
1.5417078  111.598406
1.5211747  115.777752
1.5513777 109.13835
1.5586266  112.736869
1.5472392  110.434895
1.5429451 110.61571
1.4037397  118.537673

1.396121 121.360603
1.3950649  119.825975

1.396579 119.36793
1.3964655  120.934881
1.4623508  110.806818
1.4441487  120.456089
1.4762876  105.868958

Dihedral

23.4064724
13.0715847
-31.916456
-173.98746
-154.58447
-153.095
46.3802154
75.3783872
-175.6046
114.168931
-122.60963
-138.20816
-179.03363
-0.1744219
0.2576728
0.0138529
85.1690603
-167.11605
79.6408298

X

0.0291758
0.3925527
0.2478476
-0.5641194
-1.678899
-0.9361687
-1.2970735
0.9162207
1.8452793
2.884676
-2.8400677
-3.8583262
-3.8255386
-5.2800584
3.8858192
4.8805279
4.8874656
3.8979333
2.9050297
-0.5062705
-0.5061492
0.6401919

Y

-0.9832554
-0.688403
0.8050692
1.5672618
0.8229134
-0.2854483
-0.6272792
1.3148383
-1.1027482
-0.6844094
0.2246415
-0.5750738
-2.0759607
0.0026023
-1.6026944
-1.2737067
-0.0104749
0.9128315
0.5885925
-1.3749454
3.0054561
3.4321176

-0.24661
1.1489867
1.4858776
0.7780012

-0.2675668
-0.9535719
-2.0916943
2.3968666
1.4568282
0.4279358
0.5694104
-0.2983003
0.0761497
-0.1381525
0.0744528
-0.8483014
-1.4402502
-1.0956286
-0.1687373
2.0759422
0.8954826
0.0688707



23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54

T &L LT & & & T T &I & & T & I & T X &I & & T & &I &m &= T O O O 0 o O

1.4630405
1.4253554
1.4914251
1.4500475
1.4842856
1.4645637
1.0946265
1.0943974
1.0932853
1.0957988
1.0938367
1.0965354
1.0964964
1.0978734
1.0963998
1.0959183
1.0973887
1.0861984
1.084209
1.0838788
1.0841844
1.0833153
1.0092838
1.093148
1.0898689
1.0911111
1.0988083
1.0983068
1.09115
1.092804
1.0888776
1.0911497

111.553022
110.991426
116.202967
116.50159%4
105.591768
112.261051
104.245512
107.839358
106.889067
105.35154
107.826734
110.600349
111.385138
109.870506
110.760649
109.944229
110.526737
119.078956
119.895415
120.332772
119.874656
118.1125
103.254349
108.902183
109.16337
105.963296
111.970626
111.292457
104.105969
109.794541
109.615233
111.080115

-166.43026
-168.39331
75.4414141
-15.261254
-102.82326
-178.93364
167.782332
-77.220465
-52.553256
63.5566345
-4.4126084
-175.89545
-55.022796
64.6915946
179.532919
59.5439825
-60.456774

0.2829376
179.811256
-179.77426
179.953775
179.913666
43.1253184
-37.588078
-160.64285
177.006949
-63.936918
58.2085002
-175.64624
-57.214827
66.0745642
137.940088

1.0136414 4.8198441
-2.2798027 1.7787696
-1.4326611 2.2691442

0.3553581 -2.3096165
-0.3340616 -3.251752
-0.0792538  -4.6512639

2.0587773  -0.6375768

1.8638394  -2.1893672

-2.385319 -0.403895
-3.3269183 1.0832253
-3.5614694  -0.4691965
-4.4871339  -2.6522329
-2.8114039  -2.4854919
-4.1680355  -2.2100544
-5.9969908 -0.553093
-5.2938045 1.0534167
-5.6048047  -0.0589728

3.8894299  -2.5845531

5.6442297  -2.0003721

5.6536928 0.2523676

3.8959408 1.897171

2.1607871 1.3399936
-0.5943211 -2.2962291
-0.3129531 3.2680314
-1.4380941 3.4324929

1.8937104 5.0205322

0.2138887 5.5223417

1.2670541 4.9627861
-2.0450373 3.0340339
-0.5110807 2.7052491
-1.2323097 1.4510899

1.4322346  -2.4835344

0.3431664
-1.137562
-2.2628321
-0.7334455
0.1831705
-0.165235
24244238
1.5857483
1.3397469
1.0454202
-1.345747
-0.5815673
-0.0020767
1.1105774
-0.7540283
-0.4490178
0.9082749
0.5389604
-1.1017303
-2.160391
-1.5500818
0.0659355
1.6732797
1.9388914
0.5254388
-0.2697987
0.0706369
1.4022356
-2.7429858
-1.8694839
-2.9529776
-0.7070409



55
56
57
58

1.0915318
1.0905272

1.096494
1.0978946

107.394328
106.117919
110.880568
111.389553

15.3298594
179.851236
-61.264164
60.5310138

-0.0451707
-0.6248188
-0.4483518

0.9913547

-2.393431
-5.2493219
-4.8766008
-4.8886148

-1.7453712

0.5654735
-1.1728505
-0.1119949
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AWFFE AL R R E B RREHIER A AV AR RE IR B
IR OEHZDOHIEED T IfThbbDTH Y, 5 FHIFFRLHMAE DR ST,
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ML & T & % L 7= B ARSI R 5 TR 9 /) TR AT L
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