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Ac
ACAT
Bn

DBU
DMAP
DMF
EDCI
1Cso
IPM
LCoo
LHMDS
NBS
OECD
PP
PTLC
TBS
THF
TMEDA
Tf

Ts

acetyl
acyl-CoA:cholesterol O-acyltransferase
benzyl
1,8-diazabicyclo[5.4.0]Jundec-7-ene
4-(dimethylamino)pyridine
N,N-dimethylformamide
1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride
50% Inhibition concentration
Integrated Pest Management
90% Lethal concentration
lithium bis(trimethylsilyl)amide
N-bromosuccinimide
Organisation for Economic Co-operation and Development
pyripyropene
preparative thin-layer chromatography
tert-butyldimethylsilyl
tetrahyrofuran
N,N,N’,N -tetramethylethylenediamine
trifluoromethanesulfonyl
p-toluenesulfonyl
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ZOEIIT, BIEBEROV—XL LTHMAEDO —kREEDEZFIRT5 2 &
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(PP-A)

Figure 2 Structure of pyripyropene A (PP-A)
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HOTHL, ZOREMOHOEEMR LA Y —=0 73z EiE L Tk
D, ZOAZ V==Vl JH L7z PP-A, S 52 PP-A 2BIRAET S
FERII MR = — XA LT BRI 5 5 L&,

Y e X oHEIIOWNWT

EU B NI 1993 FIZAEBEMFSEFTIZ BV T, acyl-CoA:cholesterol
O-acyltransferase (ACAT) FHEIEMEME & U TRIKRE Aspergillus fumigatus
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IR LT, BEETICE Y Er v AL E Y Erly S FTRHE SN
TWd, B ER T ANUBE LICEZA LT, ZORER
IR T 5. pyridyl-pyrone-terpene K ¥ pyripyropene & & f11F Stz 2,

ACAT X, 2 VAT a0 — LT VNV EZEATHHERETHY | REBIEILT
BIIRESE D BEE R FER /1 L 1EH S, $2< O ACAT [HEAINBHRE SN T
720 ACAT IZITARN TOMEESCRENRR D 2O T A VA L, ACAT1 &
ACAT 2 ™FET D Z E NG E 720 B ACAT 1 IFERNDZ < OHfECH
WIZoMM L, FRC~ 7 a7 7 — U0 m B L, BIREEIZ V) Tk
BIREEAEDRIN & e b~ 7 v 7 7 —Iaifkfb &2 5l & 23 —J7, ACAT 2 13/h
15 & Bl R R RN L, 2 oMRIcB W TR L AT a—1r 0
WY & B Y AR Z R B O WIEE L TWnWb LB LTS,

INETHE SN TS AL ACAT FHEAIZ ACAT 1 SIRPIHED L< 1T
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L ACAT 2 ZiBINMICIHET 28 EZ A L TWDH Z BB E 57 (Table
2), EHEMFEF TIZZ OB Y B X HORHEIZE B L ACAT 2 @#IRAYBHEH O
WRMELZFM L, ZIE TIC ACAT HEEMELEEE L) B r XU §HE
K& ZHEHRE LT D P2

B B a RUBERORBIFRICE TR SN2, JEFICEV ACAT fHE
&2 A9 258K % Figure 3 1287, PP-A O ICsfl2% 89 nM (Zxf L. 11 {if
IZ AV VIEA A LT PR-86 D ICso 1 19 nM., 7 (LI n-/N L ) v VA4
% PR-45 D ICso 1% 13 nM. 1 L& 11 ALIZR P F o T X —v, TALIZ n-/8
VUV F VI AEAET HFHER PR-109 @ ICs (X 5.6 nM Tho7=, wbEW
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Table 1 Structures of pyripyropene analogs and their activities for ACAT inhibition

R 1/; 11
pyripyropene

ACAT inhibitory
pyripyropene R' R" R’ R activity
ICs0 (UM)
A -OCOCH; -OCOCH; -OCOCH; -OH 0.058
B -OCOCH;  -OCOCH,CH;  -OCOCH; -OH 0.117
C -OCOCH; -OCOCH;  -OCOCH,CH; -OH 0.053
D -OCOCH,CH; ~ -OCOCH; -OCOCH; -OH 0.268
E -OCOCH; H H H 399
F -OCOCH,CHj H H H 559
G -OCOCH; H H -OH 221
H -OCOCH,CH; H H -OH 270
I -OCOCH,CH; -OCOCH,CH; -OCOCH,CH; -OH 2.45
J -OCOCH,CH; ~ -OCOCH;  -OCOCH,CH; -OH 0.85
K -OCOCH,CH; -OCOCH,CH;  -OCOCH; -OH 2.65
L -OCOCH;  -OCOCH,CH; -OCOCH,CH; -OH 0.27
M -OCOCH; -OCOCH;  -OCOCH,CH; H 3.80
N -OCOCH,CH;  -OCOCH,CHj H -OH 48.0
0] -OCOCH; -OCOCH; H H 11.0
P -OCOCH;  -OCOCH,CH; H H 40.0
Q -OCOCH,CH;  -OCOCH,CHj H -OH 40.0
R -OCOCH,CH; ~ -OCOCH; H H 78.0
S -OCOCH; H -OCOCH,CHj -OH 53.8




Table 2 Selectivity in inhibition of ACAT isozymes, ACAT 1 and ACAT 2

ACAT inhibitory activity, ICs, (nM)

pyripyropene
ACAT 1 ACAT?2
A >80 0.07
B 48 2
C 32 0.36
D 38 1.5

O
/go
PR-45 PR-109

(ICSO =13 IlM) (ICSO =56 IlM)

Figure 3 Structures of pyripyropene derivatives and their activities for ACAT inhibition
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Figure 4 Synthetic strategy of pyripyropene derivative
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F7-, BEREORBERN S 7o By MEZEY ., £RB(LEYHD 90%EK
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Figure 5 Screening assay with cabbage leaf disc for Myzus percicae

BET T T T LY (Myzus persicae)
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tif@<%£ﬁ %wAawﬁaﬁﬁ%hﬁ AR LTFERE AT L
FTNOFHERODEET DT 77 LVICKT HEBIEEEZFTMT 522 & Lz,
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HE OV BIEREZ R T Z EBHA LN E o7, FRZ, PP X2 6 DOKRAME
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=0.56 ppm) DK 10 FFEVEETH -7,
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HOHGE, -V VU HNR =LA UM (1d) 23 PP-A B IEIEFERE OBEWE
PERLTZDICR L, KEEHE (1a), Yo b4 =14F 5 (PP-C), n-7FV
Wﬁ#%%ﬂw\NV74wﬁ#V%(u)Tﬁﬁ@ﬁﬁ?bkoik\WE
BEO PP-O IE, PP-A (T, FHREENE LR T T L2 LGN E -
=7,

LA, 70, ILEEHIEE LT, 7 RSV ELY ot =A% o3k,
-7 FVNFRENEET AT 7T LUK L TEWERIEREEZRL, £727
MEHILICOWTIL 3-B ) DU bR = v 4 % VRN B E I EEZ R~ 2
&I LT,

ZORERIT, 1AL, TAL, 1 ACEBILIIEERT 7 T A UEEORBICKRE S S
LT, BERLEHLERIC L FBREEZ M ETE o iERNmWZ &%
IRIE L TNz,
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Table 3 Insecticidal activities of 1, PP-E and PP-O for Myzus percicae

Insecticidal activity

compound R R R against Myzus persicae
(LCo, ppm)
@) @] @)
PP-A \)1\ \)1\ Ql\ 0.56
o) o) o
PP-C \)1\ \)1\ \)\/ 20
PP-E ; ; ; 105
0O O O
PP-1 \)Jv \)1\/ \)‘\/ 0.043
PP-O ] ] ] 92
O O
1a \)J\ \)1\ H 1.2
o) @) @)
& YN e =
0
O
le \)OJ\ \)J\ \)\© 3.8
0O
O O
1d \)J\ \)J\ | \ 0.45
=
N
0O @) 0

12



PP-1 O 7 (B HLEE DM IS I OV EAR O Fh R

WIZ, PP-AIZED @mWEMEEZRT PP-1 2 U — NMbAaM & LT, FIZA AR
ZATH Z L AFE Lz, £, Table 3 OfEEH HIEMEM Lo ATREM: 2 BLHE
7=, TNLEBE DM Z R I T,

1z, 11 27 e A= 1A RICEEL, 7 MEHRLEZEW L -FHENR
4a-n % Scheme 1 (R TEEFOEKE P ICX W ES L7- %,

PP-A Z#HFEWE & LT, MKRGIRIZEDY 1AL, TAL, 11ALT & b iz kK
FRl i B L=, T3 ULBISIZ LY 1AL, 7 AL, 11 fkigkic 7o vt =
NVEEEEAL PPl A LT, HWVWT, 1L,8-Y 7V L7 a[5.4.0]1V T A-7-
T (DBU) ZHAWT, 70L& @RI L 7Bk 3 ~ LB L, &%
IZHE A2 DIV BREKRY S U< IZH VR iR E VT, B8R 3 0 7 (KR
KE2T oMb THZ LiIck ) B TH H %8R 4a-n 5 E L T2,

BESSIE PP-1 2> HaF s R 3 2 B9 25 TR TH 0 AKIESM: T i O,
DBU # G EXHAHZ L TIMD 2H 7 A =A% N HREEORIRMET
MAKRGIREIND Z ENRHINTWS, 1102 1 &7 r A= 4% VD7
FELTWAR, 2O I ANTOBE#BIEIT 1207 0 ¥ F =LA N < ITfFE
T HIEONERNIRATE Y, SMEAEEN LV D7 7 o7 et =14%
HEDPMENIINAK 25T 5 EHERI S D,

b
89%
c o dore
o o {5 oH 33-95%
O/
o 3

Scheme 1 Synthesis of PP derivatives 4a-n
Reaction condition; (a) NaOMe, 50% MeOH aq.; (b) propionic anhydride, Et;N, DMAP, DMF;
(c) DBU, 80% MeOH aq.; (d) R,0, Et;N, DMAP, DMF; (¢) ROH, EDCI, DMAP, DMF.
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Scheme 1 |2 LV &k L7=#FE K da-n DEET DT 77 LY (Myzus persicae)
(2K D151 % Table 4 IZF & DTz,

Table 3 (ZEBWT, 1AL, W27 M UREICHEE LA 7TAIEBRE L
LCEWENEZ R LI 3-E U DR = 4%k (4g) 214, 11 iz~
BEA =X VRRICER LTS AICEB DT HEBRICETEEZ R L, £ D LCy
DOFEIX 0.038 ppm T, PP-I (LCo = 0.043 ppm) & [FIEEE O RIEEEZHTH 2 L
Ny moTz,

2-BY DU ANR= A HTHE (4h) 13- VU AR = AR L E
FRIBEDEMZ R LI L, 4B U LR = A% i) okh
EMHETE LR T T 2/RE o7,

CORREZITTC 3BV R AT UEOEY ) DU BICHEA O

BILAEATHZ L amat Lz, Z7uaudk Q). FY 7t AF i 4k,
40), AFLE (4m, 4n) ZZNFREY P UBRO4GLE LI 6 (LI OBE
BT TFN bW REEZ R T OO, BEEHO 3-v') P W NVR= v A%
VH (4g) & LRIZEMZ AT SR L T Z N TE R o7,
T2, KBRS 3), 7EFNE (da), DT VXLV = VI (4b, 4e) .
BRIRT XNV NAR= VI (4d, 4e) XUV AVE ) TlX, v o7ur7x20h
VAR = VB RE . U THAEWIEEZ R L, P TH T X v 1
RE=NVETHD iso-7 TV NAIEB IO /a4 VELDS PP-T & [RIFREE D & EE
LTz,

INODRERNS ., I, I r= Al LA, 7@
L L TUI3-BI VU IR AT VENGFELL, U— NMEEY PP-I LA
BEOBEWEBREEREZRTZENRHELNE o7, £o. Hx RFEEOE
DI EVIEE ZHERF CE DM AH D Z e n . B RIEHERBLUZIB W T 7
MEBELOTFRENE N & 2R LT,
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Table 4 Structures and insecticidal activities of 3 and 4a-n for Myzus percicae

Insecticidal activity

NN
yield . .
compound R (from compound 3) against Myzus persicae
P (LCoo, ppm)
O
PP-I wgl\/ - 0.043
3 H — 0.17
O
42" ’lg‘\ 42% 0.15
O
4b” ?H/ 33% 0.080
@]
4" ?‘\’< 68% 0.084
O
ad” % 54% 0.14
O
4e” % 43% 43
O
4" ‘81\© 95% 0.15

a) reaction condition; RO, EtzN, DMAP, DMF
b) reaction condition; ROH, EDCI, DMAP, DMF



Table 4 (continued) Structures and insecticidal activities of 3 and 4a-n for Myzus percicae

) Insecticidal activity
yield . .
compound R (from compound 3) against Myzus persicae
P (LCo0, ppm)
o)
ag” B 76% 0.038
Z
N
o)
4h” S 85% 0.075
N A
o)
4i” | X 43% 1.6
N
o)
4 [ 82% 0.17
=
N Cl
0
4k” | N 90% 0.21
=
N~ ~CF;
@] CF3
41 | N 49% 0.16
=
N
o)
4m” | N 63% 0.52
Z
N~ “CHs
@] CHs
4n” | X 66% 0.27
Z
N

b) reaction condition, ROH, EDCI, DMAP, DMF
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1AL, 700, 1 AZEHEL D28 KO EMAR O FADRHT
TALEHIEDRRG & HHE T, 1AL, 7AL, 11 AZICR Ul 2 5N L2 d 8
RIZOWTH BTz DT,

Scheme 2 (TR BEfEDERIE C12HE-> T, PP-A D 1AL, 747, 1177 & b3
IEE MK L0 KR HE A~ L A8 U738 K 2 1okt L, Fix DOV R
AL LTIV R U BERANTT VLT 52 Eicky BN E L-FER
Sa-j A Ak L7,

aorb

Scheme 2 Synthesis of PP derivatives 5a-j
Reaction condition; (a) RO, Et;N, DMAP, DMF; (b) ROH, EDCI, DMAP, DMF.

Scheme 2 |2 LV &R LT#FEAK Sa-j OFET T 77 5 (Myzus persicae)
(2K D151 % Table 512 F & iz,

1L, 700, NAZICE CEHREAZEAN LG E, v 7anra X hvR=14
XU (Be), v uT XU HNERE VAR TR (5d) AIERICE VR RN A
R UTZ, 2305 D LCo DAEIZZEFLE T 0.026 ppm, 0.030 ppm T ¥ | PP-A (0.56
ppm) (ZEEAHK) 20 f55R< . £72 U — MMEEY TH S PP-1 (0.043 ppm) % L[E]%
MRTH-oT,
— T, TOMDEBRIEEREET D &, FREE O RIEE A MR 2 iso-7 TV
NAF VI (5a) ZFRE, B NgA AR UHE (5b), v u~FH oA =
NFEFVH (Se) XUV ANFXRUEL (S, BV DU R = FF A (5g,
Sh) TIXRBIZIEEMET L, &612, KEEE (2), MY 7t u 2 FLiks
BT H3-EV DU INR= N AF U (5, §5) TIHERICERBRIEENERLT S
FER L o7z,

COfEREEL DD L, LN, T, IALICHE CE#EZE AN LIZEEa1Ey 7
O aNC NN TR, v oa T A INVR VAR dso-T T
WA X VIEEOBIN R ~ETEEZMERF L. 25 DI OB HLE TIERME 72 15 MEAK
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T LITEEHE LW IRRTH T,

1AL, 1tz 7= A% RICEE L 7 AERLEZ LW L2556 O
ETEMEABDORE R L 720 (1AL, 7 AL, 11 A2 I T 2 S TEMEAH B O FRGE T,
vraTa NNV ERE VAR VR v a T X VR =V A RN ETE
PEDOIRBNCHE LT EBHRETHD Z E0HIE L e o7z,

Table 1 DFEFR b HOETHEET 5 &, ®BIFGEORBUTIL, 7Tl E L
Ty ruarai, vYrasF. T, Fa i, iso-7T FAD X D I
REEm S EATHMENLEE L, T, KEFRFA F VLD D72 OIS
BN Za~t L T 2= v U DVEO LY EEOEIEE TIEORE 7R
EMR T S L <IIEMEHEAZ R 2 LB LT,

18



Table 5 Structures and insecticidal activities of 2 and Sa-j for Myzus percicae

Insecticidal activity

compound R (from chnldound 2) against Myzus persicae
P (LCo, ppm)
O
PP-I Jv — 0.043
2 H — >100
(@]
5a QH/ 15959 0.66
O
5p” \)H< 60% 1.3
(@]
5¢” % 78% 0.026
0
54" % 63% 0.030
O
5¢” \)b 63% 18

a) reaction condition; R,O, EtsN, DMAP, DMF
b) reaction condition, ROH, EDCI, DMAP, DMF
c) refer to the reference No.16
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Table 5 (continued) Structures and insecticidal activities of 2 and 5a-j for Myzus percicae

Insecticidal activity

compound R (from cheldound 2) against Myzus persicae
P (LCo0, ppm)
0
51" \)@ 75% 88
0
5" | N 68% 16
=
N
0
5h” S 84% 18
Z
0
5i” | o 48% >100
N CFs
O CF;
557 | h 56% >100
N/

b) reaction condition; ROH, EDCI, DMAP, DMF
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B TEENET X N T X =B X7 a7 4 7 U Tk 5 SR

T 7T LU T AR BEE AR I B B e X UFHER O IETE AR 2
RREE L7223, 1AL, TA0, 11 AL 2284 L7238 R0 23T 7 7 LTk D 8%
HWIEPERIAMT, U — F{LEY PP-A X° PP-1 Tl SN oTe 7 ¥ M T~
% = (Haemaphysalis longicornis) X°A X 4(RMI 7 a7 0 Z U7 (Dirofilaria
immitis) \ZxF U CIEMEZ R38R L S 7z 7%,

TH NFF ZZTRT DT, DI ETEAE L7z,
RELEMDOT & b AR Wl E, 4 mI BT T AL T FL, ¥=—
I —IZCHEERSH RN BEEL L, A TN E D KT7A4 7 4 VA%
REETe, 24 BFHILL B, A T A E RIS %, ST X NS TF v X =5
=10 8HEZ A LT, & Lz, A TIVE, 25 C, E 85%., &mSEtto
TEIREICHE Lz, B 1 BRRICAESE28IE L, Ut THERELZRH L
7o, BRI, 28EIC L VITo T,

R (%) =Er ity (EfFRSHET B 1x100

KRR I 707 4 Z U TS T 230035, RO JF1ETHEAN L7z,
AR I a7 07 U7 OESHEDOZIC L VIERZFHE L7z, FrERED
{bEWIRIE & 72 5 & 512 RPMI1640 R HLIC THfifte., oRIRIRI 7 v 7 4
FZUT & 1EREHTZD . K20 IEF D AI, 3TC TR Lo, &M% 48
REflc, KRR I 7 m 70 2 ) 7 OESHELZBE L, LLTOFMEEEIZ LD
TEME 2 5 L 72,
FEAMAETE -+ 2/3 UL EOHED BT
++ o e A EORIKRITA DB ET-I1E 1/3 L EDO RN ET
+1 1/3 At D K FE TS

/Y,
SRR L
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Figure 6 7 5% Ny F~H =LA XRRMI 7T 4T7 07

TENTTF S = 43%%& ra7 4707
(FRBEIL, Jox@E Bk, W AREBREOR—A~—2 L 0 5IH)

F 9%, Scheme 1 BL W Scheme 3 I LV AR LT, IViBL NIz e
=N A X UEER L, TAEEER L TFERIC OV THRET 5,

RO dan 09 b, € SUREAT BWEN TS TS =,
v 747 TR UTERRERZRT Z N gholclod, FHEK 4a-n |
Nz . F7-\CFE R 40-w % Scheme 1 &[] U AIETEE L, THLICRE /ig
FLIEY CUREERZAT OHERE PO T RROFHIERIZHE L7 (Scheme

3),

Scheme 3 Synthesis of PP derivatives 40-w
Reaction condition; (a) NaOMe, 50% MeOH aq.; (b) propionic anhydride, Et;N, DMAP,
DMF; (c) DBU, 80% MeOH aq.; (d) ROH, EDCI, DMAP, DMF.
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FHERDT Z N T~ 2 =Tk 23T, FHIREE 200 ppm TOIEHFRT
FHm L. Z ORHmAS SR % Table 6 1277,
BEHONEUVREOE Y VUVRE AT DFER TIIIEVEE S MR TE 2
STeDITHRL, RUBUVER EIZYT 2 (40, 4p. 4q). MU T Am AFLEL
(4r) ZHTL5FER, b LIL2-B U DU RITATFIVE 4s) . 7 LKL (4t
qu) ZHTDHHFERIIHNRDD HIEHEZ R L, EHEEZ 2 RS2V PP & D
HEETH LN BN H D Z L RN Tz, BKIEWZ L1, 2-V' U P UBEDOH
BLITELY | - VURICBWTIE, BER 4g) OARLT, 3B Vv
£%J: 27 NV EEET DFHEE ) THo THIEHEITE - 7=< Ao o iz,

B BIEVERHERS SNTZFFEIR TH - TH 200 ppm T 10~50% DI L & 7R §
FRETH 0 | kFIRFEA] fipronil (10 ppm T 100% DA ) & i LIEF 1255 < |
ERLTE D LU ZIE o T,

R7u 7 47 Y TICRTBREIE, 3.13 ppm 205 100 ppm D 4 50O FH R
(23T HFEBHCTHM L7z (Table 6) .
12.5 ppm IZBWT, XUBUEBR EIZ3-07 /& Wp) 2HTHHEERNI /o
T4 TV TICR L THRERT T, XRUBUEREIC 3-FU A A F L
(4r) °2-v7 73 (40), 4->7 /H (4q) #HTHHELRTIEE 7= IEME
MHERTE 2o Tz, RUBUVER EOYT JEB IO T ) EOBEBNIEDPE
HRBUWCEETHD Z EWNRBINT,
Fo, BUDURIZBWTL, 3-AF2-BU LKL 4s), 3-7 1 02-B U Y
NV 4t 6-7 m 3B UKL i) AT AFERTIEE o IEHE R
éf 6-7 v L2-B U DL (4u) EATLHFHEENFRNCI I a7 0T

lZxt LT ZRT 2 R ho T,

¥_iL?>0)§§§§@K0)qUTT\ 6-7 1 L-2-B Y UNVE AT L8R qu Db =D
I&ME (3.13 ppm T 30%F2E DI B =) ZoR L7zDITxt L, xFHZEA|D ivermectin
1% 5 ppm TIEIE 100%DIEHRFRZ R L TEY CREEHEHZN D lppm UL FORE T
IFIE 100%DIEHREREZRT), fERE L TRLAWORITITI & 23723 R 223
iz,
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Table 6 Insecticidal activities of PP derivatives 3, 4a, 4f-g, 4j and 40-w

yield Myzus persicae Hif;n if:f;;ﬁs Dirofilaria immitis
Compound R (fom 3) &
LCy¢ (ppm) % Mortality at 200 ppm 100 ppm 12.5 ppm 6.25 ppm 3.13 ppm

3 - - 0.17 4 -

4a CH; 42% 0.15 0 +

4f C¢Hs 95% 0.15 0 -

40 2-CN-Cg¢H, 27% 0.61 10 -

4p 3-CN-Cg¢H, 69% 0.15 14 ++ + - -
4q 4-CN-C¢H, 6% 1.82 30 -

4r 3-CF;-CgHy 55% 0.26 20 -

4h 2-pyridyl 85% 0.075 4 +

4g 3-pyridyl 76% 0.038 0 -

4s 3-CH;-2-pyridyl 69% 0.14 35 -

4t 3-Cl2-pyridyl 59% 0.64 45 +

4u 6-C12-pyridyl 51% 0.75 50 ++ ++ ++ +
4v 3,5-di-F-2-pyridyl 44% 0.44 0 -

4j 6-C1-3-pyridyl 82% 0.17 0 -

4w 2-pyrazinyl 46% 0.30 5 -
PP-I CH,CH; - 0.043 0 -

imidacloprid fipronil ivermectin
Commercial standard LCyo (ppm) 10 ppm 5 ppm
0.14 100 +++

The Ativities against the microfilariae of D. immitis were evaluated using the index;

+++: At least two-thirds of the heartworms died

++: Substantially all the heartworms were affected in some way, or at least one-third died
+: Less than one-third of the heartworms died

-:No influence
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BT, Scheme 2 1L VAL, 1AL, 7TALB L1 ALIZA UEHBREAH
T DA E R LU Scheme 4 2RI BEAF DAL CIZHEW AT L7258 K Sk O
7% N7 T~ = (Haemaphysalis longicornis) <°A XRKRKBI 774707

(Dirofilaria immitis) \Zx4 2 5EM#E ROV THET 5,

H,CO,S0~

Sk

Scheme 4 Synthesis of PP derivative Sk
Reaction condition; (a) CH3SO,Cl, pyridine.

FHERDOFINFAMOFE R % Table 7TIZE LD D,

TR RNTF AR L TIE, Y7~ o uR=1H (Se), 2-°U ¥
VHNAR=NHE (Bh), AZ L ARLR= VL (5K) AT HFEEN, 200 ppm
TIEFIZHTIN 2D D BIEMEZ R T Z & AV L7223 Xt RSEAICTd % fipronil (10
ppm T 100%DFEH ) Libigd 25 L BHOLNIHERBILLERTH -7,

Flo, 2-B U VU ARV (Sh) BT DHFERO LD 25 ppm 12T
R T 4T )T UTEEER L, L LR, (A O ivermectin
1% 5 ppm TIEIX 100%DIEHRFEZRLTEY  CREEHZR2 S 1ppm LLFORET
(Z1E 100% DFERRZRT) . O NREDPHER SN,

25



Table 7 Insecticidal activities of PP derivatives 5S¢, Se-f, Sh and 5k

Myzus persicae H?jzgijfjgm Dirofilaria immitis
Compound R
LCy (ppm) % Mortality at 200 ppm 100 ppm 25 ppm  12.5 ppm
Sc CO-c-C3Hs 0.03 0 +
Se CO-c-CgHy; 18 24 -
5f COCgHs 88 0 -
5h CO-2-pyridyl 18 27 ++ + -
Sk SO,CH; 8.3 23 -
PP-A COCH; 0.56 0 - - -
PP-1 COCH,CH;3 0.043 0 -
imidacloprid fipronil ivermectin
Commercial standard LCo (ppm) 10 ppm 5 ppm
0.14 100 ++

The Ativities against the microfilariae of D. immitis were evaluated using the index;
+++: At least two-thirds of the heartworms died
++: Substantially all the heartworms were affected in some way, or at least one-third died

+: Less than one-third of the heartworms died
-:No influence

A X D2, BV EaXUFERNT 7T A UM, Fil- i@ FAN
D7HNTFFH=RI 70707 TR U CEREEZRTZEEZ AL
Too BUBRIEWZ L2, X NFF <X =707 47 U 7T L CRRR
%%ﬁ#é%Lk777Av’ﬂﬁé YRR A R T REEICHERE N o7 < A
NN EnD BRIEERILDO A D= XTI B s 2 ERHERI Sz,

T 7T NN T AR RIEE S T 5, Y e XRUEEKROT X NS
Fv =0 rnT 47 ) TITHT DR BRIERITIROVS, R TH D PP-A K
L O PP-L ITITR BN o TeE T AN E RIS A1EEEL R L Z 22 X
D, BWEKE U CARBEZREM T DA RT I ENTE T,
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OCNLDE Y VUBR, a-E R IS DGR IR KO SR O R

CNLDE Y U BRD AR Hi

XHIz, BU EaXRUEEROMEEIEHEMHEEZRGTT, BV U UVERER
i L 7o B ERO A E G Lz, BARMICIE, REMoiETHD 3-8 U
REYEND 6-7 1 L-3-E° ) DLk 2-8 ) DUEE . 4-v° ) DG ~DO LA
AT,

JEEAFFEATIC L D BEICHE STV B ARE ® 25&12, 1AL, TAL, 117
Tu A oA X VAT HFEIR 12a-¢ ZHUS L7 (Scheme 5),
PP-A Z#HFEWE L L, MK I D 1AL, TAL, 11 LT B F 4% v HdK
Fele~DEW, KEEFED tert-T7F /L AF L UV (TBS M) 12X DR,
13 AEKEREEDBILEB IO P T AA RS U RICED a-Bu VEREIEIZE D,
HRAE8 A Lz, it T, B U P UVEROEBRE D o-B' 1 UERFHEEE, TBS
FEOBREIC L0 PRA 10a-¢ 28T, 1AL, T, 1L AKERFEE~D 7T o vt =
JVIEEDE A 13 MLACRIEIRAGETTICE Y . B TH 258K 12a-c AL
775
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. g
: A 22-37% A
TBSO” Y =" YOTBS i 1
GH OO TET M steps) GH T
TBSO HO 11
a-c 10a-c 0 11a-c

(c)

s

14-85%
v
\/l\o 12a-¢

Scheme 5 Synthesis of PP derivatives 12a-¢

Reaction condition; (a) NaOMe, 50% MeOH aq.; (b) TBSOTT, 2,6-lutidine, CH,Cly;

(c) Dess-Martin periodinan, CH,Cl; (d) NaOMe, 80% MeOH aq.; (e)(i) LHMDS, TMEDA,
THF, (ii)) ArCOCI, THF; (f) 4N HCI or 3N HCI, THF; (g) propionic anhydride, Et;N, DMAP,
DMF; (h) NaBH,, CeCl; * 7H,0O, EtOH.
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BERUSIT R 8 22 DA 9a-c ICED a- B R UFIEDFHL TH 2,

o, B-AREFI T b= XTI T, YL A F AT LTT b, 50
aldol SUGHEITT 2 Z ENME SN TRY ¥, ZhEaBBIC LIk 8 »»
5HIR 9 IZE A K i A H1 = R % Scheme 6 |23 1,

o, B-REaFNY b= AT UG A AT 5 PR 8 12kt LCL 2 RO E ROR
SHLZLTYT =AU bNEL D, YLEIESAOT 7 b REIERID
WEFFIE, BORLTWARA L MOMREE G H Y 25, Z2I2, TU—A B AR
Y v ) REMZ D EYIZBNT C-C A EFR L, FHRIE ¢ BEbN5,
Clxyr NEITHAT-OT ) — AR dIZ2H 720 25, ZOBEBIIBWT, X510
HENGET AL, CTORT I P MO AT ICHERNB D B
BARSET 5, U EDX ) RKIGEA T = RALZBNT, P 8 OyirTo C-
T AEBEIT L, K 9a-e DA ESND EEZTND

Lit
©
Oy OMe O -OMe
Li'o Li+<§)| OMe t\(j}
O A LHMDS (2eq.) O A7 o y
o TMEDA o SN :4
006 OO S O
TBSO” 12> TOTBS TBSO” Y 2TOTBS 5o~ VoTBS
H H )
TBSO™ g TBSO TBSO b
O_OMe O_OMe @ omd © Oy O _Ar
0) OH 0 Je
Oy - O A — O
H) Ar Ar )
004 0@ 00 00
TBSO” 2 otBs TBSO” Y2 TOTBS TBSO” Y27 TOTBS TBSO™ y"5~ OTBS
TBSO~ TBSO d TBSO , TBSO 9a-c

Scheme 6 Reaction mechanism from 8 to 9a-c
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0- B A OB A

WIT, o-E 0 HEE A 25 U T REAR 15 OB R A EHE LT,
MEFOGRIE Y #5512, PP-A ZHBEWE L LT, 13 MKBREORL, XY
NT R U ERAWTEBROERELE, 13 M OSARERAGETIZ LV FER 15 2 BS L
7= (Scheme 7).

Scheme 7 Synthesis of PP derivative 15
Reaction condition; (a) Dess-Martin periodinan, CHCl;; (b) BnNH,, EtOH-H,O;
(C) NaBH4, CCCI3 * 7H20, EtOH.

I HIZ, o-Ba UERAOEHFLE A 2 FHE L, Scheme 8 IZ/89 X 912, PP-A
IZ N-7aEA7 43R (NBS) AT 52 L Trn e mT 258K
16 = &h% L7,

Scheme 8 Synthesis of PP derivative 16
Reaction condition; (a) NBS, DMF.
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5RO IR FEA

3-v Y DS A S U AR 122, BE W o-Er UG A AN L 72 A5
K15, 16 DEET AT 77 LY (Myzus persicae) \Zx13 %R G % Table 8
IZE & DT,

3BV DNEDMLIZZ v VEEBAN L -FHER12aDFET HT 77 LU

K9 DR BHIEMEIZ PP-AIZHEARNKIFICIK T L TR Y F£722-V U DAFHEER12b,
4-B Y UVFHEAK 12¢, o-E R UHEEEZLWR LICHER IS BLON6 1, W
IR BIEERTE R T R Th o7,

TOZENS, U UALEBIO - e UREEIZT 7T AR AR
TEMERBUC I EARETH Y . B2 HHEE TIIRMIEZ2IEMEIER S L < 137EMEHE
KEHLS ZEMHALMNE 25T,

Table 8 Insecticidal activities of PP derivatives 12a-¢, 15 and 16

. io PP-A, PP-1

Insecticidal activity
Compound R Ar against Myzus persicae
(LCoo, ppm)
12a - 6-Cl-3-pyridyl 19
12b - 2-pyridyl >100
12¢ - 4-pyridyl >100
15 - - >100
16 - - >100
PP-A CH3 - 0.56
PP-I CHxCH;3; - 0.043
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13 AL/KBREE DG AR #ATS IO EAR D Z 5 a

B2, 13 (KR D B A a2 il A iz,

Scheme 9 |27~ T & 910, BEfEDOARE "7 ICHEV, PP-A & L < 13 PP-1 & Hi%
WE & U CL KRS 2 L9 % = & TI3NIKEREE A T2 F b L= 17a-b %,
N TZNVF A B S 2 & THOKBOS S EIT L. 18a-b &2, X H(C
Dess-Martin FR{EIZ & 0 1V AR = Ve~ EZEHL L T2 19a-b 2 Z N ENHUS LTz,

R=CH;CO (a)
CH;CH,CO (b)

19a-b

Scheme 9 Synthesis of PP derivatives 17a-b, 18a-b and 19a-b
Reaction condition; (a) Ac,0, Et;N, DMAP, DMF; (b) p-TsOH, THF; (c) Dess-Martin
periodinan, CHCl;.

13 (L% 25 Ha L 7-355(K 17a-b, 18a-b, 19a-b DEET BT 7 T L UITkT DI
HEAMERER D5 -4 Table 9 (2 F & 7=,

1AL, 7L, ML T BT AT BN T v B d =A% VN BR 72 < |
W OFFEIR Y LCo fEIZ>1.3 ppm TH Y . 7l L= EmEEICB W CH% R
EERHERTET, U—MELAE®MTH S PP-A H L<IL PP-I &b, RIEICTE
PEDMET S L<ITWHAT /R Lo Tz,

IO LD, TT T NUITKT HRRIEME DR BT 13 A7 EHIE IKER AL
Db FE L <, KEREELIA O TIERFR STV W ATREMEDVRIR X iz,
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Table 9 Insecticidal activities of PP derivatives 17a-b, 18a-b and 19a-b

PP-A, PP-I

Insecticidal activity against

Compound R Myzus persicae
(LCo0, ppm)
17a CH; >1.3
17b CH>CH3 >1.3
18a CHs >1.3
18b CH>CH3 >1.3
19a CHs >1.3
19b CH>CH3 >1.3
PP-A CHs 0.56
PP-1 CH>CH3 0.043
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G A ER DR AT b T L DOET

L2, 7A0, 1AL BEBIERFT O RN R LT, £ET7 7 77 L Txt
L CalEtEZ R~ T 3584 (PP-1, 4g. 5¢) ([ZOWT, HICEEERICHT /4R
AR NI LEREST N, VET T T LY (Aphis gossypii) . A af v
7 X (Trialeurodes vaporariorum) . X 712 %A v 7 W I U~ (Frankliniella
occidentalis) \ZXE3 2 G DR & FEhi L 72,

Table 10 (R T & DS, EET AT 7T L UATH LTl b mVIEIEZ R L727E
RS X, FIUHALVEERTHDLIZT T T Ly, ArvyafFyIc
%L T%, PP-A, PP-1, 4g I[CHELIEMEEZ AT HZ ENHBI LI, £z, PPI X
FHE(R 4g. 5¢ 1L, PP-A TIER.ONAE DT HFIv~BDOI B F A7 ¥
2% LT 200 ppm IZB WV TIIN RS B b B IIE A RS 2 LA B 7R

o7,

PR S LIHEK 4g DFET HT 7T LUNTHT D LCo DI A e 45 &
FORNEFET 15 FRETH T2, UET 7T LT 5 LCo DIl A LL:
T5H L. BEK Sc OEBIFHEIL 4g L VK 3.5 FE <. HHET EES T
DT ENHERINT,

Table 10 Insecticidal activities of PP-A, PP-1, 4g and Sc¢ against agricultural sucking pests

. ) . Trialeurodes Frankliniella
Myzus persicae  Aphis gossypii ) ) i
vaporariorum occidentalis
% mortality at % mortality at
LC m LC m
90 (Ppm) 90 (ppm) 5 ppm 200 ppm
PP-A 0.56 0.3 80 0
PP-1 0.043 0.14 18 53
4g 0.038 0.28 89 60
5¢ 0.026 0.078 100 60
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PR Sc O B

ZZETO AL, TAL, 11 LD EHIERETOR R Lic, miErEEEE Sc
DGR 2TV, BN IT 2 A RN 2 FhE L 7=,

P A ERER LA & LT, 38R Sc O 5% K Z/ER L, & OKRAIRIEK %2 5
RS D F ¢ XY ~EFRAWARE LT L0 EmEcn B U7, AL
B L ORI RBFIIC 2 ¥ X7 (Brassica oleracea) \ZEHET HXA T T
L (Brevicoryne brassicae) Z BRI X VEHET 22 21k, KK OT 7 Z

NS B AEIMEREG 24T > 7= (Figure 7)., #584A 5¢ (30 ga.i/ha) 1ZFEH I
BAF 72380 2R L, B 20 AICB W T H R ORGSR Shviz, STRREEHA
EA heYr (375 gai/ha) EMHERL7ZGA. FBEK Sc 0T A hr Y
> EFRFE DB R 2R LT,

Figure 7 Efficacy of 5¢ Wettable Powder (WP) formulation against Brevicoryne brassicae on

cabbage using a foliar application

100
90
80
70
60
50
40
30
20
10

0

compound 5¢ WP
(30 g a.i./ha)

® pymetrozine WP
(375 g a.i./ha)

% Control

1 5 7 13 20
Days after application

[RIERIZFH BN Se DAKFIFIZ N, SLA = (Solanum tuberosum) ~DHETH]
WA L DY X T 75 I (Aphis gossypii) (2 k9 2 FNaH 21T - 7= (Figure 8)
ZOFER., FHEIRS5c 30gai/ha) (X7 7T LUITHT DRI R E R LTI
DD, REIEANOE A FrYr (125 g ai/ha) L L, ARICEIHERLE H
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o7,

Figure 8 Efficacy of 5¢ Wettable Powder (WP) formulation against Aphis gossypii on potato

using a foliar application

100
S0 —
80 —
70 - —
60 —
50
40
30
20
10

0 . T )
2 7 14

Days after application

W compound 5¢c WP
(30 g a.i./ha)

pymetrozine WP
(125 g a.i./ha)

% Control
N

i

Figure 7 3 J U Figure 8 [Z7" " K 912, FHEUA Sc (TS aRBRIZ 0 T K
NaeRm LIt OO B R ha P Al 585500 b R S L7z, Figure 7 38 X O\ Figure
8 LISMZ b [fl Bkt & F2fi L 7228, [RIARIZ ek BREANZ Lo~ 2355 2 i R D el
SNTled, ZoORBIERE O Lok 2 A, T8 Se | X3H L HLIRZ BE
(ZRBHG A OHEH ETIXIEFITm WIS 2R~ — T AL RZ TR T S
B ) L ToFEMIEEANCLE L Z PRI LL, 512, 8K Sc
OHcfiEaEE (30gai/ha— 75gai/ha) LTHHF (FE) EToFEGnk
BT DHZ It

— AT, FEEAN T OBATIEICEN DG, FEAVLEE L 72 IR
DFHICK L THEONVIRERET ZENMENTND, O &b, Hif
2% L TRWIR & 7R S 70 WFFEIR Sc [THEM AN TBATT 282 A L Tuie
WZENRBEI N, ERICEERE LTEASN IS mEEZBET 5 EEWIEN
TOBATHIZMLEARF KRR TH O . KN TOBITHE, £ L THEGTO
IREUET LN TS ORDIFBERERZITOLEN DD EBEX BN,
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7 a T usS e R =IO B

IIETOMRFTOMERNG, 1L, 700, 11LICy 7 ara Xy iR =/v4
XUREEATHHFER ST 77 ATVHEICK L TEWERIEEE AT 52 &0
Gy odo, L LA G, BIERERICI W T RERAI & il LR35 5 B
WV FHEE S DHEMIENTOBATHEISERENH D 2 L Nmge I,

Z T, HBEIKSc ) — NMeamE LT, ZREEOm Lk X OEBIRNTO
BATHEOWEZ HIZHEREREZIT ) 2 & & L,

FTNE, v/ Ta R ANV AR=VEEIZER L, LA, 700, 1AL BIT S
HAfrE, ERIEORE R kT 5 2 L A2 mE LT,

112D 1 #oKEREL I3 D 2 KB FR I b _EOSPER BN T2 8 Z D 11 Ak ER AL
DO ZFIH LEAFBEEROERIEESZ LTz, 11 fi~Dv 7 arnaX v
R VOB AZRHT 58581, TTT7 VUBRISIC L 0 EEEZE AT 5,
WIZ N AL KREEE LT LW EIXET 11 kg% TBS o7& h=
NETHREL, R TRETNMELHR#EST L ZLE L, £, VIV UEE
FHEELTHERATAZEICED, 1 ALOAZRIREYIZ TBS ETR#ET 5 Z L 23AT
HETH o7,

FERRIZIE, Scheme 10 IR TEHMIEIC LY, 7 a7 a XU B LR=LIEDOFE
JEHR, BIXOVERIKEZNRERAKRLE S,

PP-AD M) TFTEFMME2IZR LT, MEEHFEET, 7 a7 /R vk
VEBEIGSEDHZ LK 1AL TR 20, TAL, 1LY T UK 21
BZIEI 39%, 33%DINETHT, FU T IR Se &G akT 2 BRITERHT %}
LTHEEOY 7 a7 a /XU VR UVBPRVETH STz, ZO0H, 11 ALE/
TIUNMR20 2 BRI E LIS TRy 7 a7 a R0 VR Uik S &8I2ix
THRUSZRET L7228, BRI 20 720 T2 <, T, 11 LD YT 2 UK 21 % Fl
A LTz, 20 8 LAL, LLALY T vk (30) (TS U CRIAE L72BEEBIE, 11 i~
DT 3 WABBE AN EOSIARAITIRA TV D 1AL L 0 SERREEDN D220 T LIS
*LUTT VLRGN EIT LT EE 2 B 5,

NIFTREFAE2D I fLBIRI 2T b= FETHRES L, Tiz2T
URZ, I LB XN ALORRGEIZ L D . TALE /) 7 UK 24 24572,

T h=NFK2D 7% TBSETHR#EL, 1 MBI R I AZOTE h= i
O, 11 LD TBS I L5 5R#. 17 vk, ThrEs LN 11 AL TBS
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Har#ET LIk, INE ) TR 29 5 LT,
KU T UK 8¢ 12%F LT DBU Z W5 Z & T, [REIRMTIZH D 7 (7
REGITINAK R Z AT, 26% DR T 1AL, 11 ALY T VUK 30 2457,
NUFTT7H2FNAR2 D11 L% TBS ETRE L AN B I W75 7 v ki,
11 \Z> TBS Se & Witk 2 Lick v, 1L, TALY T v IVik 33 2457,

ZDXEITKBEDGHEDEWEFI A LI-ARIEIZLY, v rrTraxy

TIIVIR =)V D BN E . BRI N R 2 ERE TN ENAKRT D Z LI
R L7,
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) ref. 16,18
B

a
75% Q1
rolon v o
1
31

Scheme 10 Synthesis of PP derivatives having one or two cyclopropanecarbonyl group(s)
Reaction condition; (a) cyclopropanecarboxylic acid, EDCI, DMAP, DMF; (b)
cyclopropanecarbonyl chloride, pyridine, AcOEt; (c) AcOH-H,O, THF; (d) TBSCI, pyridine; (e)

HF-pyridine complex, pyridine, THF; (f) DBU, 90% MeOH aq.
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Y m TN VIR = NVEEOEBRALE, BRI R S e OFFER
DEET BT 77 LY (Myzus persicae) 3O 27T 77 53 (Aphis gossypii)
(RS DR IEVE &2 RFA L 72 (Table 11),

INVEBENIANICY 7 a T a R VR =)V A F VA2 F 4 5 O EHIK 30 A
NUT AR e ICEADFRBRIEMEZ R L, BET AT 7 7 L ATHT DIEMERRK
415, TET 7T LIKT HIEERN 6 f5m L3562 2 R Lz,
FHER 30 AN OFHFELR T, LIS 7 a T a N VR v i e F4
HEBEHRE 20 BRI T IR 5e TVLEDEODUET 7T AUITHT D%
HIEMEZMERF L T, LI L2RR S, ERLAAOFFEIRTITIEEDE L <K
THLITHET IR TH T,

a7 ass VR = )V EOBEBAE B X ONERE O SOl 2T o TR

W BTEEEZ BT A0 I MBIV 2Dy 7 araX kL
RN ARV EE2FTAENKE CHLZ 2 RH LT,
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Table 11 Insecticidal activities of PP derivatives having one or two acyl group(s) for M.

percicae and A. gossypii

Insecticidal activity
1 11 7
compound R R R M. persicae A. gossypii
(LCs0, ppm) (LCs0, ppm)
0 @)

PP-A

@)
\)1\ \)1\ \)1\ 0.56 030
@)
5c \)‘W \)‘W \)‘W 0.026 0.078
@)
29 \)‘W H 0.91 >1.3
20 H 1.0 036
24 H >1.3 >1.3
@)
30 \)W 0.0066 0.012
v

33

0.60 >1.3

21 H %
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v FusNr BN =V L RERILOMA S

BENT, ITEBIXRN Ll a7a X IRl A FT 508
PR 30 D 7TNIKERIEICEH L, TALEHIE DB A2 R I T,

F 9L, Scheme 11 (Z/RT XK 52, FHEK 30 D 7 ALKEEFEICXT LT, KD

VRS UITEERKD VR B, AX AN KR=vr7al) Reks 38T,
HE(R 3da-g AR LT %

a,borc

14-97%

Scheme 11 Synthesis of PP derivatives 34a-g
Reaction condition; (a) R,O, Et;N, DMAP, DMF; (b) ROH, EDCI, DMAP, DMF; (c) CH;SO,Cl,
pyridine.

F7-, Scheme 12 (Z/RTEBERID HIE TI2 X 0 | TAKERKEZ FR{L L 7= %55 (4 35
& T NLKIRSE 2 KSR B L7 fB 8K 37 2B L7z,

FHEAR 30 D 7 (LKEEE %A Dess-Martin BRUIZ K 0 VR =V Hes L BHT D
T L THER3S ARG L. o, FHEE 30 O T AUKERIEICA I 2 Y VT
DNRZNVEEZ AL, U 7 TR RFIE FEIC L 0 FHEM 37 2157,
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Scheme 12 Synthesis of PP derivatives 35 and 37
Reaction condition; (a) Dess-Martin periodinan, CH,Cl,; (b) 1,1'-thiocarbonylimidazole,

toluene; (¢) Bu;SnH, toluene.

E 5T, TAKBR ORGSR Z RE L, FrFt#oamiE 2 8E 1270
SRR E A iR TR R A2 SR L72 *? (Scheme 13),

FHER 30T LT, MY ZA T AZ L RVR BRI K A S T (i
MU Z 4 M LTet, L) FULERIGSED 2 LT LRk 38 2, £7-HF
) F ARG SELZLICED T EFAR39 S L, W T, 39 D 77
ZIMKDES D 2 & T TALKBREE DS SLAR SR U 7= 7538 40 &2 457=,
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C | 85%

Scheme 13 Synthesis of PP derivatives 38 and 40
Reaction condition; (a) Tf,0, DMAP, CH,Cl,; (b) LiCl, DMF; (c) LiOAc, DMF-HMPA; (d)
K,CO;3, 90% MeOH agq.

FHER 30 O 7 (EREEZLEBRLEZFEROTETNT 7T LY (Myzus
persicae) ¥ L NI X7 7T N (Aphis gossypii) (kT % FEAMAS R % Table 12
(N Ny

FHEAR 30 & R[A 28 S 2 R T BRI R R o 7o T AL VAR
ZNVHETHHFHER IS OKBIR T THHHENLRIT, T2 FX U ETHHFHER
aB LA X U ANR =)V A F VI TH D B8R 34g H LRI i O TE 2 R
TAHZLENHH LT, MR B UV v E RV, B LR =L
X VEBIOE AT A A F VIR EOEE W EBRIL TIIIEENME T 58
SRS S HUTe, BLBRERWZ &2, 7 AL NERAHE L7z 7 v LR 38 D3m0
EEERTLZ N ghotz,

TN DORFHERN S, T AL OBEBILITKEREE N R#E TH D &0 s Lz,
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Table 12 Structures and insecticidal activities for M. percicae and A. gossypii of PP derivatives

having various substituent groups at the C-7 position

VKO 5¢, 30, 34a-g VKO 35, 37, 38, 40

Insecticidal activity

M. persicae A. gossypii
(LCo0, ppm) (LCo0, ppm)
O
5¢ \)W - 0.026 0.078
30 H — 0.0066 0.012
@]
342" \)l\ — 0.052 0.014
@]
34" \Hl\/ — 0.28 0.14
O
34¢” \)H/ — 0.072 0.11
O
344" \QH< — 0.31 0.55
@]
34¢” \)J\O - 0.44 0.13

a) reaction condition; RO, Ets;N, DMAP, DMF.
b) reaction condition; ROH, EDCI, DMAP, DMF.
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Table 12 (continued) Structures and insecticidal activities for M. percicae and A.

gossypii of PP derivatives having various substituent groups at the C-7 position

VKO 35, 37, 38, 40

Insecticidal activity

compound R R M. persicae A. gossypii
(LCo0, ppm) (LCo0, ppm)
O
34p S _ 0.17 0.039
No_~
34gc) %S()ZCH3 — 0.051 0.053
15 _ A o 0.015 0.023
37 _ A y 0.016 0.034
_ s,
18 o 0.056 0.061
_ Fo,
40 OH 0.73 0.15

b) reaction condition; ROH, EDCI, DMAP, DMF.
¢) reaction condition; CH3SO,Cl, pyridine.
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ZZETORFHERNG ., LAL, 700, L LOEHILE U CRFEK 3 L EDOE
HT VXNV AONR= N AT, ST VXLV NVR= VAR FEED
U UTHERBER VI VAR =)V F U HEO & @O E I CII& B iEEME T3 518
MNHER SN0, ENMEWT B b v, Yot = 143 vEaer s
TR ANRENF R EA DY D BRI LT,

BAREIZIX, Scheme 14 23T K21, 1Lz 7 v a /Ny VR =/%
FURAEETHFHEMR20 (I3 LT, HKFREE S L < I3K T 2 ©F VR E G
SHDHZET, MBI TAKBEZTEF L e d= VB2 E8EA L
R 41a,41b ZERR L, & DIZ T2 ISR T 5 2 & THEK 42a,
42b ZHfF L= 2,

/ 2
Q11 O 11

K7/’*0 41a R=Acetyl Y7/&° 42a R=Acetyl

41b R=Propionyl 42b R=Propionyl
Scheme 14 Synthesis of PP derivatives 41a-b and 42a-b
Reaction condition; (a) Ac,O, Et;N, DMAP, DMF; (b) propionic anhydride, Et;N, DMAP,
DMF; (c) DBU, 90% MeOH agq.

(K 41a-b, 42a-b DEET T 7T A (Myzus persicae) B LRI X T 7
7 I (Aphis gossypii) (xS 25 BuiE M 4 Table 13 127”7,

IO OFEEOBRBIEIEL, FEAE 301055 b OO PRIEDIEIEZHMER L
TEY, a4 = VERT T LRI GWERRIEEZ RTZ EAHEA L=,
BRI Z 1T, R Se & 30 0T 7T AUATKT DR MTEMED LTI, 7
N7 a7 a /X gV =)V KB HC BT 5 2 & TRERTEMEDS 4~6 {57
ELTW2DIZKk L, 78K 41a & 42a, 72755k 41b & 42b OF RIEHO T
I T T B FABEEIL T 07 0 B = B A KBRS R LT b IR
PEDH S IHFERS Th o2, ZORRDD, | LOBHIEOTREIZ LY 770
ARSI S B TGV IS RIE TS 2 0 O T KRR EIT 1 AL KO 11 A278
I TanRANRENFTXRVETHLGAEIIEFICANTHL Z LWL
Mg,
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Table 13 Structures and insecticidal activities for M. persicae and A. gossypii of PP derivatives

41a-b and 42a-b

Insecticidal activity
1 7
compound R R M. persicae A. gossypii
(LC‘)Oa ppm) (LCQO, ppm)
O O
5¢ ‘fJL\<§7 ﬁf/l\X§7 0.026 0.078
O
30 z{JL\Y;7 H 0.0066 0.012
O O
41a E{J\\ E{J\\ 0.20 0.32
O
42a E{J\\ H 0.13 0.25
@) @)
41b E{JL\// %(J\\// 0.078 0.14
O
42b E{J\\// H 0.097 0.99

ZZETO N, TAL, MALOBEBEIEMRFTOR R, 1B LN 1LiIcv 7 v
TR TV =V VR TALICKER I & A T DA A O IR TR TE & 5
B 592 ClREMETHLHZ XL L,
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B GIE DR

LAy 1R 7 a a2 i viR=)ViE, TALZKERILE 1AL, 7L, 11 4%
DOEHILZETE L9 2T, 13 VOBEBIEOEEZ KL% 51 L, Scheme 15 |27
FTAREIC L FREFHEARE AR LT 2,

T b, BN 30 & Dess-Martin féft 92 2 & T 13 iAF V{1Kk43 2, £
ToHER 30 1K LT p- MV U ANKR VR E RS SEDHZ ETSALE 130T
LA SO Z 0 FER 44 &2, TNENAER LT,

T, FHER30 DT NKEERE T BTV THRE LS 34a D 13 L&
TEF L L, FDH% 5%HCl F MeOH & KGSH5HZ LT, 8% & W) FEFIC
RN 72 N HFFER 46 Z AR L. NKSRIZED TR0 7 B F K iR
HZET, IB3LA R UK AT 2157, BT, FHEK3da D 13ficy 7
BN HNVIR= VIR EEANT H 2 L THEIR48 B L. D% TALZ K
9% 2 & THHEM 49 2 B L7z,
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Scheme 15 Synthesis of PP derivatives 43, 44, 47 and 49

Reaction condition; (a) Dess-Martin periodinan, CH,Cl,; (b) p-TsOH, THF; (¢) Ac,0, Et;N,
DMAP, DMF; (d) 5% HCI, MeOH; (e) K,COs, 90% MeOH agq.; (f) cyclopropanecarbonyl
chloride, pyridine, AcOEt.

BALEE L T-FEROEET T 77 5 (Myzus persicae) 3 E O 27T
77 I (Aphis gossypii) (23t % & BIEMEZ Table 14 12777,

FHER A3 (X T X T T T LUK T HIEITHER T2 b 0D, FET T T T
LDATHT HIEMITIEA L, BFEAK 4 TlX, VET T 7LV BIOEETHT
TT AV EBITIEERHERTHIRERTH 72, HER 4T BLU 49 TlIUET
7T LUK L CREER 30 L RIRREOZR RIS EZHER T 00, TETHT
7T BIATK U CIEFEEIR 30 &bl L3 L <TEPEDME T L7,

13 NLEHBIEDORGT T, 1I3AOBEBRIEIC L > CTT 7T A OFEEM TR =E
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DHERESNDHER Lo, FETHT 7TV BIRTET T I LD
FIZEWERREEHETHZ D, 13 MIIKEBENGE L ERBH 5 e
ol

Table 14 Structures and insecticidal activities for M. persicae and A. gossypii of PP derivatives
43, 44, 47 and 49

%Ooﬁ OH
V* 30, 47, 49

Insecticidal activity

compound R

M. persicae A. gossypii
(LCo0, ppm) (LCo0, ppm)
30 H 0.0066 0.012
43 - >1.3 0.29
44 - >1.3 >1.3
47 CH3 0.91 0.017
0

49 % 0.12 0.019
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KBIC, R TH D PP-O, PP-E, 13-deoxy PP-A (54) P B LV 7 ==L ¥
A~ A (Figure 9) O7 B FILEORDVICT 7 v T a/Xr R = Va8
AL, ZNOFHFEROZBIEE LR T2 L& L,

Figure 9 Structure of phenylpyropene A

Scheme 16 (Z PP-O ([ZH2KT %355 (K 51, PP-E ([CHKET 758K 53 B O
13-deoxy PP-A |[ZHIR T 27581k 57 DA RIEEZ R T,

PP-O @ 1 (B X O 11 MeZ KGR LTI, 7T AbT 5 Z L2 L 0 HER
51 85 L, £72PP-ED I (LA NKSRELT-t%, 7ok T 52 L2 ViFE
1K 83 Z87-. F7-. FHE(K 541X PP-A L ONEENRKNEETH - T-7-0, FHEK
54 & PP-A DIRTEMZHFWE L U, 1AL, TAL, NWALZNMKRGRLTZ%, 7
JEIZE D a7 aXr VR =V ERZE A LT8R 56 28R L. 4B
L RIS Z L CHBEL-, VT, DBU Z W T, 8K 56 D 7ML & (L&
BIRMITIK SRS 5 2 L2 L 0 38k 57 2 TG L7 %
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Scheme 16 Synthesis of PP derivatives 51, 53 and 57
Reaction condition; (a) K,CO;, 90% MeOH agq., (b) cyclopropanecarbonyl chloride, pyridine,
AcOEt, (c) DBU, 90% MeOH agq.

Scheme 17 |Z1%, 7 ==L ¥~ A (Figure 9) |ZHKT H7FEIK 63 DERK
EERT, BEEOARIE " IZEVPP-A D EE I N HEWE 58 1c, U F v
L EA (MY AFLTUN) 72K (LHMDS) F1EF, 1-_0 VA 0y b
U7 — VAR ESEHZEICL0 7 o= VA EA L-FHEE 59 255 L.
13 fEONAREINAIRTT, 1AL, 11 L7 h= FEOBA#ER L7 n 7 X
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VIR = VEEDE A BIC 7LD TBS A MAR#E L, FFER 63 2 BUS L-

Scheme 17 Synthesis of PP derivative 63

Reaction condition; (a) (i) LHMDS, TMEDA, THEF, (ii) 1-benzoylbenzotriazole, THF; (b)
NaBH,, CeCl; * 7H,0, EtOH; (¢) AcOH-H,0, THF; (d) cyclopropanecarbonyl chloride, pyridine,
DMF; (e) HF-pyridine complex, pyridine, THF.

FHERSL, 53, 57, 63 DEET AT 7T LY (Myzus persicae) IO X T
77 I (Aphis gossypii) (23t % & BIEMEZ Table 15 12777,

13- 7 A F AR 57T A, FHER 30 124D b OO EVEMEEZ R L, £72 PP-O
(ZHRT DB ST BIEMEEHEEFT D2 2 &R o7z, L L7, PP-E I
HkT 5 5313047 77 ACxT A% BRI R T2 — 5, €T 77
TGO T AIEMEITIE AL, 7oV A AT A5EKR B IZEET I T 7T
Ly, TETTITEONSGELOKRBIEENHERT LR TH- T2,

ZORER. T ALB KON 13 ALIKEREL, OALIC 3-8 U UVEE A AT D RN
DIEIED = W RTEPEZ R 9 X TRl 2 E Th o 72,
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Table 15 Structures and insecticidal activities for M. persicae and A. gossypii of PP derivatives
51, 53, 57 and 63

Insecticidal activity

compound Ar R M. persicae A. gossypii
(LCo0, ppm) (LCo, ppm)

30 3-pyridyl OH 0.0066 0.012

51 - - 0.31 0.26

53 . , >1.3 0.31

57 3-pyridyl H 0.083 0.063

63 phenyl OH >1.3 >1.3
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EIEMHEAROKZ B AT T ADOKET

Table 16 |2, ZAVE TOFEREICINTT 77 LA LT g
R LTS R EE DTz, B8R 30 D LCyfEIX. TEET T 7T LY (Myzus
persicae) \Zxt LTI 0.0066 ppm, VX7 7 7 L (Aphis gossypii) 1Zxf LTI
0.012 ppm TH Y, UV —KNLAWTHD PP-A LV, THEFh 85 fiF, 25 fEmwn
HHETH o7z, 2. FHER 30 ISR TEIFEEZ R L0, #HEk 35 Th
0. ZDLCofllX, FEET HT 7T LNk LTIX0.015ppm. VX T 7T L
(Zxf LTI 0.023 ppm ThH o 7=,

Table 16 Historical aphicidal activities of PP derivatives

M. persicae A. gossypii
Compound
LCoyo (ppm) LCo (ppm)
PP-A 0.56 0.3
Sc¢ 0.026 0.078
30 0.0066 0.012
35 0.015 0.023

Table 17 (279 K 912, FHFER 30, 35 (34 Y aF+ YT X (Trialeurodes
vaporariorum) (Zxf L C 5 ppm TIEE W RIEMEZ 7~ 25, 1.25 ppm TiXIE & A
ETEMZ RS T, PP-A LAROBEM R DT, £z, IAVFARTHFIUY

(Frankliniella occidentalis) \Zxt L ClZ, 858K 30, 35 & £12 200 ppm &9 &
RETIEZH L8, ROFEBEEZRT Z ERHER SN,

Table 17 Efficacy of high aphicidal derivatives against other sucking pests

T. vaporariorum F. occidentalis
% Mortali % Mortali
Compound against astlij[ against 1st mstah;[ylarvae
""""""" Sppm  125ppm  200ppm
PP-A 80 9 0
Sc 100 0 60
30 100 16 43
35 100 14 39
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ST PEFRE D £ &
INFETEETHT T T7LE2H0E LT 7T LAHEICKT 25 RiE A

A
[ WA

Y Ea X UHOFFERERZ IR L TRBY . ZOWMENEZLLTFITH
&9 % (Figure 10),

102, 700, 11 (L&

Lz, 700, WAL3EI CEBILCTH DG, v 7uara X hviR=rt %
ENxbE ORI 2 R TERLETHY, RWTY 7 a7 X BVR=)LA
XVENFRREBHRETH- -, Tubd ot RS0 RSEEZRL,
TR UEBIWiso-7 F VA X U EITHRE O A HERF T 508, B3 m
ANFARVIE, vru~n U NNRo R R ARV v
U ANR= VA TIIREITIEEDME T L, KEREE, MY 74 e 4
FNEHTDH3-EY P HIVR =)V F VU TIRIEESE A L,

I 52, vraTuanRr VRV E BIOBEBIEOM A 2B L7 R,
Vi, It 7 ara ARV, T Z KB L T ERNEL S
WERRIERZ R LT, —HFTINL, UWfiEzv a7 2 IR ok 7
NEKBIEE LEBEROEET AT 77 LUk T DEBIEEEZTHME L= &
A, TD LCyfEIX 0.61 ppm THY . I ara X INR= At F v EEH
T HFHER 30 (0.0066 ppm) (K 100 FFIEMEDNMEWN T & 2R LT,

OO VU

PP-A LRI UHEIECTH S, 3-B U UAVEN R @V RIEHEEZ R L, 6-7 1 /1-3-
BYOHE -8 DL 4-8 ) DV RIEENE L IEEMET L L
<IFHEK L=,

a-E 1 S
PP-A LRI UHEETH D 0- B0 RGN & i VR HyEME 2R L. Ry U LA
EHTAHAEY RUMEES T v A2 AT DME TIE& RIEMESEL LT,

| KRV

PP-A & [Al UEHAEL TH 5K e b im0 BIEMEZ R L, KFERFALA B
XU T a R N R VA VR TII R OIE M 2 AR L7223,
A2 VRS 5 AL-13 AL TOMAME TIHIEENEF LK T LT,
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BB, EET AT T T LUK L TR b EWRRIEMEEZ AT 25558K 30 ©
ACAT PHETEME 2 HIE L 72f R, 1Cso DEIE>15 uM TH Y | PP-A D ACAT [HE
TEME Y (ICso i @ 0.058 uM) ITHA_F LK T LTE Y., ACAT FAEEM & 134
SHER A BN NWZ EDRHBNE 2T,

Figure 10 SAR of pyripyropene derivatives against Myzus persicae



2 FHEK 30 DA G

IALAXOLX I EVLT 7T LIRS HID)

B ALERIC & B3B8 K S, FER 30 BLOFHER IS DLX /LT 7T A
< (Rhopalosiphum padi) \ZxF3 % 550 % bl U 7o /55 58K 30 235558 1K Sc,

DICITFFER 35 2 BRI DR IR L2 ~3 2 & 235 o 72 (Figure 1), #FE(K
30 1 2.5 ppm (ZF WV THLEL 7 H % T 100%DSEHRERZ 7R L= D% L, #EIK 5¢
I35 40%, FHER 35 1349 50% D IE | mioto_@ﬁ%%xff\£%¢
30 IZOWTH AR L @mRaHI 2 95 2 & & Lz,

100 4

90 -
il
% 80 m 4 day after application
Lo
i_; 70 - 7 day after application
60 -
§ 50
=
B a0 -
E
£ 30
&
2 20

10

{} -

10 ] 0.63
5¢ 30 35

Spray concentration {ppm]

Figure 11 Efficacy of high aphicidal PP derivatives 5S¢, 30 and 35 against R. padi on wheat by

foliar application

THVEFMPRIC L A v XY DEET T 7T LIINTKT DI

X v XY (Brassica oleracea) DEET 17 77 LY (Myzus persicae) (\Zxf L
T, PP-A, #HEM Sc. FHEMA 30 22N EEABE L 2O % g LT

(Figure 12),
THE LR ClE, A A LIS, ZOIEFIZR)N G LERIEIC
BATT 2050, EAOHWHMENTOBITHZRIET 52 Z ENAHETH 5, ﬁ%
R 30 [XIEANLIE 3 A% TITIE 100%DFERFEEZ R L, FEFICRAF2BITE
AT EBWLMNERoTe, —TT, BFEAR Sc i3 Z 0RBRIC wfﬁa&ﬁ
NPMER T E IR o T,

TXTHT T T LUATHT D EMER e R RIEPEIC B W TR, FFER Sc D LCy

59



E1E 0.026 ppm, FHEAK 30 D LCo fE I 0.0066 ppm & W LAY & & IEF ITIRIRE
TEVIEMEZ R T 25, T O BN RN CTIXEMEEOBUELL LI 2 65
ERDOBRIENFRRE T, FHEROYBUL F AR 2 B A B %
MIF LTI ZELEIND,

100 -
90 -
80 -
70 -
60 -
50 -
40 -

30 -
20 -
10 - . -
0 Y
PP-A 5¢c

Figure 12 Efficacy of high aphicidal PP derivatives PP-A, Sc and 30 against M. persicae on

m 1 day after application
3 day after application
| 7 day after application

% control of number of aphids

30

cabbage by soil drenching

FEROYWHALFH) T A =2 =D 55 FhRE (Log P) I K UOVKE RS
(I EN TOBITHIZIRS BT A =2 —ThH D LHEE L, FHEIR 5c
DESGMREEZ W HET D12, T bDOEEAFEIE & L TR LT,

FRED XL 91T Log P 38 L OVKIEME L 1 IAE AN TOBATIE, S S IZIL B4 72 [
BMEREZ R T 9 A CHE /RN T A —F— L ETIUE, TR ST D%
EHBRFIO /T A—F =213 5 —EOBELENFET SO TIE /W eE
X Tco Figure 13 12" F K 912, Log P &b, /KEEMEE 2Bz & 0 | iR
DRFG A—=2=T ZTay b5 LAY 76 TRUZHEICINE D Z &2
Ginole, TOE 7 ETR UCHEEZRITEERPRANCE L2 —7 v k
INT A—H—LEDT,

FHEAR 5S¢ DKIEMEEEIT 0.4 ppm,. Log P 13 4.80 TH Y. —J7 THEEK 30 DK
VAR X 25.1 ppm, Log P 1%3.45 Th o7, KEMEF L Log P DEfEIX, #
NZEH OECD OF A R HA RIA NZHEWVHIE LE-EHETH 5,
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RS BLUOFBEKRI0EZ T ey T oL, FEMRSIIE L Z7EBTRLIEH
=7y RRT A== b RE TR L7720k L, 355K 30 1X IR O Wit
E R & FREOMBYL M 2 R 2 LN o tz, ZORRIL, FFER 30
DHEEN CTOBNT-BATHEZ R L, Fix ORBRICE W TRE LT E R L
72 L EEMT D,

b
c @ HEREORHEE RIERA
5 5 PP-1 WwBRRE: 25.1 ppm
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Figure 14 Efficacy of PP-A and PP derivative 30 against M. persicae on eggplant

100
W 90
-
£ 80
&
5 70
& 60 — —8—30 (25 g/ha) S~
£ 50— —A—30 (12.5 g/ha) i
5 40 -#--PP-A (2000 g/ha) TSl
£ 30—  -©-Flonicamid (100 g/ha) o
g 20
® 10
0 T T T T T T T T
0 3 6 9 12 15 18 21 24

days after application

LLFDOEHE (Figure 15) 1X. 7 X% (Vigna angularis) \ZFHETH~AT 77
L (Aphis craccivora) (ZxF U CiBEKR 30 2B L, & D3R A 580 L 72 /5 F
ThD, PHER30 % 18.8 g a.i/ha JLEL L 7=5BRX & MEALER X D SRAILLER 7 H 4
DOARPL A g LTz, HELE X TIEESLEZHOR S TIEELS DY AT 7T A
UNTEREZ N DA, RTIRAYIZFEER 30 DFBRX TIL 18.8 g ai/ha &\ I D T
DEOETEBERNOY AT 77 AT E ST BHT, FHEE 30 O
G R DNERE S T,

RiS30 BN

18.8 g ai./ha
(FEMMETEIR)

62
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7T BATKET B FE 30 O RIEME A RN L7z,

Figure 16 {213, HH% U > R 3A| Acephate # xf RIKI & L7, FEARI0 DU X T
7 Z Iy (Aphis gossypii) 1 ZxF9 2 FENFHIEER OFE R &2 R T,

Acephate D NERFENT KT D LCop 1149 10 ppm T 2 A3, [RIF D HEH LR
IZRIT % LCoo 13 100 ppm T 1 | 0 10 5 DIEHEIS TSR S Nz, —H T, 3
EIR 30 (TS MR F 7o I IRBUE R BIR 22 < o ABRIS @B B (LCoo
=0.01 ppm) Z/R L7z, ZOREEI BFHEIR 30 I Acephate JXFIMET 77 AT
K Ui W% BiEMEZ 7R L. Acephate (2xF L CARZEERPIMEZ RS R2NWZ 35
el ot,

Figure 16 A%V U RHINMED & 7 7 T ATk 258K 30 O Hh 3

1000

100

10

[y

0.1

Concentration of 90 % control (ppm)

0.01

0.001

30

W BEHRE w BT

Acephate

63
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FEIR 30 DR ART N T ABL NS T —#

Table 18 IZ/RT XL D12, O FENRHMORE R, FHEIL301IT 7T L8
DIRNTOEBEREET AT T T LY, DET T 7 LUIx L THEERT O
HIROT, MEWEEICB W CIEE R aF YT I, a A 0T AV,
b A3 aNAHOEERT A LY BERICH L THRERICE W BIEEZ R T
EDBHBMNE TR ST, T, HALVHDRNTH FEA BT BIEEAE
SEMERET, o, aFTH, ~AZELI RY, FINFZTONTHHER
EMEZ RSN EAVHIBA LT,

B30 (X, BB ART FT AT IREN THL— T, IREATLHHEH
UK U CIsed TRV RIEEZ R T & WO RS A A3 5,

Table 18 5E (A 30 DFEH A~ kT L

= H EHA HHAT— | LCo (ppm)
B A NH TRT AT T T hy 1455 i 0.0066
TBTT T A 15%)H 0.012
FrvyarT s 1455 H 0.16
7 OatrhANT LY 1550 H 0.16
Fx/IFYEADaNRS h 4.47
N =R/ 2 Eh iy >100
F =z H =& abed 2455 >100
INAFE L H 3T EhH >100
A= H FI K= B >100

7o, FHERE 30 ofERERBROERIE, 7y MoxT &0 FmMER
LDs5¢>2000 mg/kg, 7 v M9 5 FMED LDsg>2000 mgkg THY . 7 v b
(9D BRI, v 2T o BREIEIE 2R < Ames AR TIXIEMETH
D, AWERWILEIC L TEWESME AT H I LR LT,

X512, FHEL 30 0FHE BRI T DM OV TEEE L 7=,

A AU IYANFICHT HAMEEERBR O R IT, ROLE (96 FERIE) T
LDsp>100 pg/bee, #REALEE (96 FFfH]#) Tid LDsp>100 pglbee TH O | FEHIZEL
EUERE AT E AL ERBERRNZ LR ghol, o, B L THAMEME
AR A T L TEY ., ZOREIT LDse>175 pg/L TH Y, mnLZaettEz AL T
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HZEEMBR L, A3 IYATF BUSNOFHRRIZH T HLZEMT —
X % Table 19 |2 F & DDA, JL# /A AR RISk U CHHEMR 30 IZZEMENE W
Tl ERRE LT,

Table 19 #%E(K 30 O HE RIZxT 522

— x4 R 1R LDsq or LCsp
FIFURT HRRTE > 100 mg /L
VA K=y R 2R > 100 mg/L
a7 T T RTF NS A7 404 > 100 mg /cm”
F Y T RIA 74040 > 100 mg /cm?
BA VT ANTH ALY BEREE > 100 mg /L
LI RTT HARRIE > 100 mg /L
va g HAEwx NS A 7 404 >101‘Z)mg/cm2
TI ALYV HURE R > 100 mg /L
vk aEl) JE AR > 100 mg /L
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AR 30 DR AT ST A EREMT — X % Figure 18 IZF & DTz,
FHEIRIIZF =T Y N ETDEET AT T TLY, VAT T T AVEDT T

LAVER, Aoy ar T T 27U at AT A UVITIEIEFTITE W RGN
AT T, oFavE, F=HEOFERICH L TUITE A EERIETE
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AFTIVNTFT FITFTUNY, UYFavgY TR, XAV T EANT AN
VEIZIEEWE S E R,
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Meiji Seika 7 7 /L~ (KR) TITEHRBERO T — XL L TIAEM D ~RAHE
WEBBINIEALTEBY, EET AT 7 7L 280 FEERESY—7 v B
ELTEBRBANIA I V== TR L TWD, TOAZ V== TITBWT,
PP-ANEET AT 7T LUK L CHFERFICTE W RIERZ R T Z L2 AL,
SOICEET AT 77 LVICHT HFAIEELIEEIC EHOE Y v r N3k
RO AR % £ L 7= fE 5, FER ISR THIMMEZ R &% Al e &
U CHEIR 30 25tk L7o, RO EEEMEEO~ ) —B X RZEDEET
AT 7T LIRS DR G A Figure 19 127”7,

FHER30IL, Xy N THTTITLVE, a VT IE, AT LY
IZR L CHEZ T ), =57y MAOFRIZITZERBR DR E R IR0,
Flo, AV v XA =aF A4 FFR, I— A=, BELABA RED
A & ORI A R ST, D OBEAFERAN S U TR MENME T L7
BHBRE A PEE Cx L Th@mWBBRIR 2~ d, 61T, WILFTH L TRV
etEA L, FHARRTHLIIYANATFROE, KERTHLTIT MY,
JE, HALVEITH LT RIS A R S P BEA~OFER DR L
Sk irotz, FHER 30 ODIEREFICOWT, 77 7 A TITBIT 2 g~
DINETF ¥ /v & LT < TRPV (Transient receptor potential vaniloid) 7 v */L
CEValb—F—L LTHEATAZLE TREAMREELZLLZLT N
BASE " HHESNTEY B, 72U By # & AV BRI W TREEETES
WEIERL, BHORFE 25X ETHANSBEINTWD, EEE, FHER
30 ZH L7277 T AVITBWTHMERORE | B X OZIUIME O LN S
DE T, T AV BNy & L RBRORHEA 228 B R SR ST\ 5,

HER30 D 2O ORHEITIRBI ORISR E LI —F y v a7y
AMZEBLTEY, S, FEFICHERINTND I Y ARTFADEEE R
FEA~OARIDBDIRNT &L RMARBEER & L THER SN D,

BIE FBER 30 12 ISO4 T 7 4 R~ & LT Meiji Seika 7 7 /L~ (£R) .
JEEBFFERTE L OV BASF fHi2 L 0 HFERHR SN TR0, KE, 1 K, HE
& HAKEICB O TREREEREAES L ET ST RIIZH 5, AA|
X, MRTHICB T D, B8 - RO EREAEICERT 5 2 LMD,
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0.56 ppm 0.026 ppm 0.0066 ppm

Figure 19 Summary of SAR between PP derivatives and insecticidal activities (LCqg) against M.

percicae.
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EBR DAL

General methods

The PP natural analogs PP-A, PP-E, PP-O and 13-deoxy PP-A (54) were produced and
purified according to our established methods®®. PP-1 was synthesized by the method
previously reported®®. The reagents were obtained from commercial suppliers and were
used without purification. The *H and **C NMR spectra were measured using JEOL
Lambda 400 MHz, BRUKER Ascend 400 MHz and 500 MHz spectrometers in CDCl3
or DMSO-ds. Mass spectra were obtained using a JEOL JMS-FAB mate spectrometer, a
JEOL JMS-700 mass spectrometer, or an Agilent Technologies 6530-Q-TOF LC/MS
mass spectrometer. All infrared spectra were measured on a Horiba FT-210 spectrometer.
Optical rotations were measured using a JASCO P-1010 polarimeter. Melting points
were measured using an OptiMelt (Stanford Research Systems) apparatus. Column
chromatography was carried out on silica gel (Mega Bond Elut, Varian) and preparative
thin-layer chromatography (PTLC) (Silica Gel 60 F254 0.5 mm, Merck).

1,7,11-Tri-deacetyl-1,11-di-O-propionylpyripyropene A (3, PP8101)

To a solution of trideacetyl-1,7,11-tri-O-propionylpyripyropene A (PP-1) (890 mg, 1.42
mmol) in an 80% aqueous MeOH solution (40 mL) was added
1,8-diazabicyclo[5.4.0]Jundec-7-ene (DBU) (216 mg, 1.42 mmol) and stirred at room
temperature for 1.5 hr. The reaction mixture was quenched with AcOH, and the mixture
was concentrated under reduced pressure and diluted with CHCIs. The organic layer was
washed with water and brine, dried over anhydrous MgSQ,, filtered and concentrated in
vacuo. The resulting residue was purified by chromatography on silica gel (acetone :
hexane = 1 : 1) to afford 3 (451 mg, 0.793 mmol) as a solid in 56% yield. *H NMR
(CDCl) 6 0.91 (s, 3H), 1.13 (t, J = 5.1 Hz, 3H), 1.14 (t, J = 5.1 Hz, 3H), 1.26 (s, 1H),
1.32-1.40 (m, 1H), 1.42 (s, 3H), 1.45 (d, J = 2.7 Hz, 1H), 1.49-1.51 (m, 2H), 1.66 (s,
3H), 1.81-1.91 (m, 2H), 2.13-2.18 (m, 1H), 2.24-2.37 (m, 4H), 2.90 (m, 1H), 3.79 (m,
3H), 4.80 (dd, J = 7.6, 3.5 Hz, 1H), 4.99-5.00 (m, 1H), 6.52 (s, 1H), 7.42 (dd, J = 5.4,
3.5 Hz, 1H), 8.11 (dt, J = 5.4, 1.4 Hz, 1H), 8.70 (d, J = 2.4 Hz, 1H), 9.00 (s, 1H); *C
NMR (CDCls) 6 9.2, 9.3, 13.2, 15.4, 17.6, 22.7, 27.4, 27.6, 27.9, 36.2, 38.1, 40.6, 45.7,
54.4, 60.3, 64.9, 73.3, 77.7, 85.5, 99.2, 103.1, 123.7, 127.2, 133.0, 146.8, 151.6, 157.4,
162.2, 164.0, 173.8, 174.0; MS (FAB) m/z 570 (M+H)"; high resolution mass
spectrometry (HRMS) (ESI) m/z calcd for Cs3H4NOg 570.2703, found 570.2701
(M+H)".
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1,11-Di-deacetyl-1,11-di-O-propionylpyripyropene A (4a, PP8104)

To a solution of 3 (30 mg, 0.0527 mmol) in anhydrous N,N-dimethylformamide (DMF)
(3 ml) were added triethylamine (EtsN) (88 ul, 0.632 mmol),
4-(dimethylamino)pyridine (DMAP) (13 mg, 0.105 mmol) and acetic anhydride (31 pl,
0.316 mmol) and stirred at room temperature for 30 min. The reaction mixture was
poured into water, and extracted with EtOAc. The organic layer was washed with water
and brine, dried over MgSQ,, filtered and concentrated in vacuo. The resulting residue
was purified by PTLC (acetone : hexane =1 : 1) to afford 4a (14 mg, 0.0222 mmol) as a
solid in 42% vyield. *H NMR (CDCls) 6 0.90 (s, 3H), 1.12 (t, J = 7.8 Hz, 3H), 1.13 (t, J =
7.8 Hz, 3H), 1.19 (s, 1H), 1.25-1.34 (m, 1H), 1.44 (s, 3H), 1.53-1.63 (m, 3H), 1.69 (s,
3H), 1.73-1.90 (m, 2H), 2.10 (m, 1H), 2.16 (s, 3H), 2.33 (dg, J = 7.6, 2.4 Hz, 2H), 2.36
(dg, J = 7.6, 3.2 Hz, 2H), 2.87 (m, 1H), 3.72 (m, 2H), 4.81 (dd, J = 11.6, 4.6 Hz, 1H),
4.97-5.00 (m, 2H), 6.46 (s, 1H), 7.40 (dd, J = 8.1, 4.6 Hz, 1H), 8.10 (m, 1H), 8.69 (d, J
= 4.9 Hz, 1H), 9.00 (s, 1H); MS (ESI) m/z 612 (M+H)"; HRMS (ESI) m/z calcd for
Ca3H42NO10 612.2809, found 612.2801 (M+H)".

1,7,11-Tri-deacetyl-7-O-isobutyryl-1,11-di-O-propionylpyripyropene A

(4b, PP8106)

Reaction of 3 (30 mg, 0.0527 mmol) with isobutyric anhydride (53 pl, 0.316 mmol)
gave 4b (11 mg, 0.0172 mmol) as a solid in 33% yield by a similar procedure to 4a. *H
NMR (CDCl3) 6 0.90 (s, 3H), 1.13 (t, J = 7.6 Hz, 6H), 1.19 (s, 1H), 1.24 (d, J = 4.6 Hz,
3H), 1.26 (d, J = 4.6 Hz, 3H), 1.33-1.38 (m, 1H), 1.45 (s, 3H), 1.54 (d, J = 3.8 Hz, 1H),
1.60-1.64 (m, 2H), 1.67 (s, 3H), 1.75-1.90 (m, 2H), 2.15-2.19 (m, 1H), 2.32 (9, /= 7.6
Hz, 2H), 2.38 (g, J = 7.6 Hz, 2H), 2.65 (m, 1H), 2.88 (d, J = 1.6 Hz, 1H), 3.68 (d, J =
12.4 Hz, 1H), 3.83 (d, J = 11.9 Hz, 1H), 4.80 (dd, J = 11.3, 4.9 Hz, 1H), 5.00 (m, 2H),
6.38 (s, 1H), 7.40 (dd, J = 8.1, 4.6 Hz, 1H), 8.09 (dt, / = 8.1, 1.9 Hz, 1H), 8.69 (dd, J =
4.6, 1.6 Hz, 1H), 9.00 (d, J = 1.6 Hz, 1H); MS (ESI) m/z 640 (M+H)"; HRMS (ESI) m/z
calcd for CssHasNO1o 640.3122, found 640.3130 (M+H)".

1,7,11-Tri-deacetyl-7-O-pivaloyl-1,11-di-O-propionylpyripyropene A (4c, PP8107)

Reaction of 3 (30 mg, 0.0527 mmol) with pivalic anhydride (64 ul, 0.316 mmol) gave
4¢ (23 mg, 0.0358 mmol) as a solid in 68% yield by a similar procedure to 4a. *H NMR
(CDCl) 0 0.91 (s, 3H), 1.13 (t, J = 7.8 Hz, 3H), 1.16 (t, J = 7.8 Hz, 3H), 1.25 (s, 1H),
1.28 (s, 9H), 1.30-1.40 (m, 1H), 1.45 (s, 3H), 1.54 (d, J = 3.8 Hz, 1H), 1.60-1.66 (m,
2H), 1.71 (s, 3H), 1.75-1.90 (m, 2H), 2.15-2.19 (m, 1H), 2.32 (q, J = 7.6 Hz, 2H), 2.38
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(q, J = 7.6 Hz, 2H), 2.89 (s, 1H), 3.66 (d, J = 11.6 Hz, 1H), 3.83 (d, J = 11.6 Hz, 1H),
4.79 (dd, J = 11.3, 5.4 Hz, 1H), 4.97-5.00 (m, 2H), 6.34 (s, 1H), 7.40 (dd, J = 8.4, 4.9
Hz, 1H), 8.09 (dt, J = 8.4, 2.2 Hz, 1H), 8.69 (d, J = 4.9 Hz, 1H), 9.00 (d, J = 2.2 Hz,
1H): MS (ESI) m/z 654 (M+H)*; HRMS (ESI) m/z calcd for CagHssNO1o 654.3278,
found 654.3278 (M+H)".

1,7,11-Tri-deacetyl-1,11-di-O-propionyl-7-O-(3-pyridylcarbonyl)pyripyropene A
(4g, PP8103)

To a solution of 3 (30 mg, 0.0527 mmol) and nicotinic acid (13 mg, 0.105 mmol) in
anhydrous DMF (3 ml) were added 1-ethyl-3-(3-dimethylaminopropyl)-carbodiimide
hydrochloride (EDCI) (15 mg, 0.0791 mmol) and DMAP (6.4 mg, 0.0527 mmol) and
stirred at room temperature for 4.5 hr. The reaction mixture was poured into water, then
extracted with EtOAc. The organic layer was washed with water and brine, dried over
anhydrous Na,SO,, filtered and concentrated in vacuo. The resulting residue was
purified by PTLC (acetone : hexane = 1 : 1) to give 4g (27 mg, 0.0402 mmol) as a solid
in 76% vyield. *H NMR (CDCls) ¢ 0.92 (s, 3H), 1.14 (t, J = 7.6 Hz, 3H), 1.20 (t, J = 7.6
Hz, 3H), 1.26 (s, 1H), 1.42-1.50 (m, 1H), 1.59 (s, 3H), 1.61-1.83 (m, 3H), 1.85 (s, 3H),
1.83-2.00 (m, 2H), 2.18-2.23 (m, 1H), 2.33 (q, J = 7.6 Hz, 2H), 2.43 (q, J = 7.6 Hz, 2H),
2.94 (m, 1H), 3.72 (d, J = 11.9 Hz, 1H), 3.82 (d, J = 12.7 Hz, 1H), 4.83 (dd, J = 11.3,
4.9 Hz, 1H), 5.03-5.06 (m, 1H), 5.27 (dd, J = 11.3, 4.9 Hz, 1H), 6.42 (s, 1H), 7.38 (dd, J
= 8.1, 4.9 Hz, 1H), 7.45 (dd, J = 8.1, 4.9 Hz, 1H), 8.07 (dt, / = 8.1, 2.2 Hz, 1H), 8.36
(dt, /7 =8.1, 1.9 Hz, 1H), 8.67 (dd, J = 5.1, 1.9 Hz, 1H), 8.83 (dd, J = 4.9, 1.9 Hz, 1H),
8.97 (d, J = 1.9 Hz, 1H), 9.30 (d, J = 1.9 Hz, 1H); **C NMR (CDCls) ¢ 9.15, 9.21, 13.3,
16.6, 17.5, 22.7, 25.3, 27.6, 27.8, 36.2, 37.9, 40.6, 45.6, 54.9, 60.3, 64.7, 73.3, 78.9,
83.2, 99.3, 103.0, 123.4, 123.6, 126.1, 127.1, 132.9, 137.2, 146.8, 151.0, 151.6, 153.7,
157.5, 162.0, 163.9, 164.2, 173.8, 174.2; MS (FAB) m/z 675(M+H)"; HRMS (ESI) m/z
calcd for Cs7H43N2010 675.2918, found 675.2919 (M+H)".

7-0O-Cyclopropylcarbonyl-1,7,11-tri-deacetyl-1,11-di-O-propionylpyripyropene A
(4d, PP8120)

Reaction of 3 (30 mg, 0.0527 mmol) with cyclopropanecarboxylic acid (25 ul, 0.310
mmol) gave 4d (18 mg, 0.0286 mmol) as a solid in 54% yield by a similar procedure to
4g. "H NMR (CDCls) 6 0.90 (s, 3H), 0.93 (d, J = 2.7 Hz, 2H), 0.96 (d, J = 2.7 Hz, 2H),
1.03-1.19 (m, 6H), 1.26 (s, 1H), 1.32-1.39 (m, 1H), 1.45 (s, 3H), 1.52 (d, J = 3.8 Hz,
1H), 1.61-1.69 (m, 3H), 1.71 (s, 3H), 1.73-1.94 (m, 2H), 2.14-2.19 (m, 1H), 2.24-2.40
(m, 4H), 2.95 (m, 1H), 3.68 (d, J = 11.9 Hz, 1H), 3.81 (d, J = 11.9 Hz, 1H), 4.79 (dd, J
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= 11.3, 5.4 Hz, 1H), 4.96-5.00 (m, 2H), 6.45 (s, 1H), 7.40 (dd, J = 8.1, 4.6 Hz, 1H), 8.10
(dt, J = 8.1, 1.9 Hz, 1H), 8.68 (m, 1H), 9.01 (m, 1H): MS (FAB) m/z 638 (M+H)":
HRMS (ESI) m/z calcd for CasHasNO1o 638.2965, found 638.2968 (M+H)".

7-0-Cyclobutylcarbonyl-1,7,11-tri-deacetyl-1,11-di-O-propionylpyripyropene A

(4e, PP8121)

Reaction of 3 (30 mg, 0.0527 mmol) with cyclobutanecarboxylic acid (29 ul, 0.310
mmol) gave 4e (15 mg, 0.0229 mmol) as a solid in 43% vyield by a similar procedure to
4g. "H NMR (CDCl3) 6 0.90 (s, 3H), 1.13 (t, J = 7.6 Hz, 3H), 1.17 (t, J = 7.6 Hz, 3H),
1.26 (s, 1H), 1.34-1.40 (m, 1H), 1.44 (s, 3H), 1.54 (d, J = 4.3 Hz, 1H), 1.61-1.67 (m,
2H), 1.69 (s, 3H), 1.72-2.42 (m, 12H), 2.91 (m, 1H), 3.23 (m, 1H), 3.69 (d, J = 11.9 Hz,
1H), 3.81 (d, J = 11.9 Hz, 1H), 4.80 (dd, J = 11.3, 4.9 Hz, 1H), 4.99-5.04 (m, 2H), 6.40
(s, 1H), 7.39 (dd, J = 8.1, 4.9 Hz, 1H), 8.09 (dt, J = 8.1, 1.6 Hz, 1H), 8.69 (dd, J = 4.6,
1.6 Hz, 1H), 9.01 (d, J = 1.6 Hz, 1H); MS (ESI) m/z 652 (M+H)"; HRMS (ESI) m/z
calcd for CssHasNO1o 652.3077, found 652.3125 (M+H)".

7-0-Benzoyl-1,7,11-tri-deacetyl-1,11-di-O-propionylpyripyropene A (4f, PP8102)
Reaction of 3 (30 mg, 0.0527 mmol) with benzoic acid (85 mg, 0.696 mmol) gave 4f
(34 mg, 0.0505 mmol) as a solid in 95% vyield by a similar procedure to 4g. *H NMR
(CDCl) 6 0.92 (s, 3H), 1.14 (t, J = 7.6 Hz, 3H), 1.20 (t, J = 7.6 Hz, 3H), 1.26 (s, 1H),
1.37-1.46 (m, 1H), 1.51 (s, 3H), 1.62 (d, J = 3.8 Hz, 1H), 1.68-1.82 (m, 2H), 1.87 (s,
3H), 1.91-2.00 (m, 2H), 2.18-2.23 (m, 1H), 2.33 (q, J = 7.6 Hz, 2H), 2.43 (dq, J = 7.6,
1.4 Hz, 2H), 2.97 (s, 1H), 3.70 (d, J = 11.9 Hz, 1H), 3.84 (d, J = 11.9 Hz, 1H), 4.83 (dd,
J=11.1,5.1Hz, 1H), 5.05 (d, /= 4.3 Hz, 1H), 5.27 (dd, J = 11.1, 4.6 Hz, 1H), 6.45 (s,
1H), 7.39-7.66 (m, 4H), 8.05-8.13 (m, 3H), 8.70 (d, J = 4.6 Hz, 1H), 9.00 (s, 1H); MS
(FAB) m/z 674 (M+H)"; HRMS (ESI) m/z calcd for CsgHaNOy9 674.2965, found
674.2958 (M+H)".

1,7,11-Tri-deacetyl-1,11-di-O-propionyl-7-O-(2-pyridylcarbonyl)pyripyropene A
(4h, PP8124)

Reaction of 3 (30 mg, 0.0527 mmol) with picolinic acid (13 mg, 0.105 mmol) gave 4h
(40 mg, 0.0446 mmol) as a solid in 85% vyield by a similar procedure to 4g. *H NMR
(CDCl3) 6 0.91 (s, 3H), 1.13 (t, J = 7.6 Hz, 3H), 1.20 (t, J = 7.6 Hz, 3H), 1.26 (s, 1H),
1.37-1.46 (m, 1H), 1.50 (s, 3H), 1.63-1.75 (m, 2H), 1.87 (s, 3H), 1.83-1.96 (m, 2H),
2.13-2.23 (m, 1H), 2.32 (q, J = 7.6 Hz, 2H), 2.41 (dq, J = 7.6, 1.4 Hz, 2H), 2.99 (m,
1H), 3.67 (d, J = 11.9 Hz, 1H), 3.83 (d, J = 11.9 Hz, 1H), 4.83 (dd, J = 11.3, 5.4 Hz,
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1H), 4.98-5.06 (m, 1H), 5.38 (dd, J = 10.8, 5.4 Hz, 1H), 6.43 (s, 1H), 7.35-7.44 (m, 1H),
7.50-7.55 (m, 1H), 7.89 (dt, J = 7.6, 1.6 Hz, 1H), 8.07 (dt, J = 8.1, 1.6 Hz, 1H), 8.18 (d,
J=7.6 Hz, 1H), 8.67 (dd, J = 4.9, 1.6 Hz, 1H), 8.82-8.84 (m, 1H), 8.97 (d, J = 2.4 Hz,
1H): MS (FAB) m/z 675 (M+H)": HRMS (ESI) m/z caled for Ca7HasN,O1o 675.2918,
found 675.2911 (M+H)".

1,7,11-Tri-deacetyl-1,11-di-O-propionyl-7-O-(4-pyridylcarbonyl)pyripyropene A
(4i, PP8123)

Reaction of 3 (30 mg, 0.0527 mmol) with isonicotinic acid (13 mg, 0.105 mmol) gave
4i (15 mg, 0.0225 mmol) as a solid in 43% yield by a similar procedureto 4g. *"H NMR
(CDCl3) 6 0.92 (s, 3H), 1.14 (t, J = 7.6 Hz, 3H), 1.20 (t, J = 7.6 Hz, 3H), 1.26 (s, 1H),
1.38-1.42 (m, 1H), 1.50 (s, 3H), 1.64-1.78 (m, 3H), 1.85 (s, 3H), 1.88-2.05 (m, 2H),
2.17-2.23 (m, 1H), 2.33 (q, J = 7.6 Hz, 2H), 2.42 (dq, J = 7.6, 1.1 Hz, 2H), 2.99 (m,
1H), 3.72 (d, J = 12.4 Hz, 1H), 3.81 (d, J = 11.5 Hz, 1H), 4.83 (dd, J = 11.5, 4.9 Hz,
1H), 5.03-5.05 (m, 1H), 5.25 (dd, J = 11.5, 5.4 Hz, 1H), 6.41 (s, 1H), 7.37 (dd, J = 8.1,
5.2 Hz, 1H), 7.91 (dd, J = 4.6, 1.6 Hz, 2H), 8.07 (dt, / = 8.1, 1.6 Hz, 1H), 8.67 (dd, J =
4.9, 1.9 Hz, 1H), 8.83 (dd, J = 4.3, 1.6 Hz, 2H), 8.97 (d, J = 1.6 Hz, 1H); MS (FAB) m/z
675 (M+H)"; HRMS (ESI) m/z calcd for Cs7H42N»010 674.2839, found 674.2841 (M)".

7-0-(6-Chloro-3-pyridylcarbonyl)-1,7,11-tri-deacetyl-1,11-di-O-propionyl
pyripyropene A (4j, PP8119)

Reaction of 3 (30 mg, 0.0527 mmol) with 6-chloronicotinic acid (16 mg, 0.105 mmol)
gave 4j (31 mg, 0.0431 mmol) as a solid in 82% vyield by a similar procedure to 4g. *H
NMR (CDCls) 6 0.92 (s, 3H), 1.14 (t, J = 7.6 Hz, 3H), 1.20 (t, J = 7.6 Hz, 3H), 1.26 (s,
1H), 1.38-1.46 (m, 1H), 1.50 (s, 3H), 1.61 (m, 1H), 1.66-1.78 (m, 2H), 1.84 (s, 3H),
1.87-1.99 (m, 2H), 2.12-2.23 (m, 1H), 2.31 (q, J/ = 7.6 Hz, 2H), 2.41 (q, J = 7.6 Hz, 2H),
2.95 (m, 1H), 3.73 (d, J = 11.9 Hz, 1H), 3.81 (d, J = 11.9 Hz, 1H), 4.83 (dd, J = 11.3,
4.9 Hz, 1H), 5.04 (m, 1H), 5.25 (dd, J = 11.3, 4.9 Hz, 1H), 6.40 (s, 1H), 7.38 (dd, J =
7.8, 4.6 Hz, 1H), 7.47 (d, J = 8.1 Hz, 1H), 8.06 (dt, J = 7.8, 1.6 Hz, 1H), 8.30 (dd, J =
8.1, 2.4 Hz, 1H), 8.67 (dd, J = 4.6, 1.4 Hz, 1H), 8.97 (d, J = 2.4 Hz, 1H), 9.06 (d, J =
2.7 Hz, 1H); MS (FAB) m/z 709 (M+H)"; HRMS (ESI) m/z calcd for C37H42CIN,O10
709.2528, found 709.2524 (M+H)".

1,7,11-Tri-deacetyl-1,11-di-O-propionyl-7-O-(6-trifluoromethyl-3-pyridylcarbonyl)
pyripyropene A (4k, PP8135)
Reaction of 3 (30 mg, 0.0527 mmol) with 6-(trifluoromethyl)nicotinic acid (30 mg,
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0.158 mmol) gave 4k (35 mg, 0.0477 mmol) as a solid in 90% yield by a similar
procedure to 4g. *"H NMR (CDCls) 6 0.92 (s, 3H), 1.14 (t, J = 7.6 Hz, 3H), 1.21 (t, J =
7.6 Hz, 3H), 1.26 (s, 1H), 1.44 (m, 1H), 1.50 (s, 3H), 1.57-1.62 (m, 1H), 1.67-1.80 (m,
2H), 1.85 (s, 3H), 1.91-1.95 (m, 2H), 2.17-2.24 (m, 1H), 2.33 (q, J = 7.6 Hz, 2H), 2.42
(g, J= 7.6 Hz, 2H), 2.92 (m, 1H), 3.74 (d, J = 11.9 Hz, 1H), 3.81 (d, J = 11.9 Hz, 1H),
4.84 (dd, J = 11.1, 4.9 Hz, 1H), 5.04 (m, 1H), 5.27 (dd, J = 11.1, 4.9 Hz, 1H), 6.40 (s,
1H), 7.38 (dd, J = 8.1, 4.9 Hz, 1H), 7.84 (d, J = 8.4 Hz, 1H), 8.05-8.08 (m, 1H), 8.54 (d,
J =8.1 Hz, 1H), 8.67 (d, J = 4.6 Hz, 1H), 8.96 (d, J = 2.2 Hz, 1H), 9.38 (s, 1H); MS
(FAB) m/z 743 (M+H)"; HRMS (ESI) m/z calcd for CggHsoFsN,O1 743.2792, found
743.2794 (M+H)".

1,7,11-Tri-deacetyl-1,11-di-O-propionyl-7-O-(4-trifluoromethyl-3-pyridylcarbonyl)

pyripyropene A (41, PP8136)

Reaction of 3 (30 mg, 0.0527 mmol) with 4-(trifluoromethyl)nicotinic acid (30 mg,
0.158 mmol) gave 41 (19 mg, 0.0257 mmol) as a solid in 49% vyield by a similar
procedure to 4g."H NMR (CDCls) 6 0.94 (s, 3H), 1.14 (t, J = 7.6 Hz, 3H), 1.19 (t, J =
7.6 Hz, 3H), 1.26 (s, 1H), 1.38-1.47 (m, 1H), 1.48 (s, 3H), 1.57-1.71 (m, 3H), 1.75 (s,
3H), 1.83-1.97 (m, 2H), 2.10-2.22 (m, 1H), 2.33 (q, J = 7.6 Hz, 2H), 2.41 (dq, J = 7.6,
1.6 Hz, 2H), 2.96 (m, 1H), 3.74-3.80 (m, 2H), 4.83 (dd, J = 11.6, 5.7 Hz, 1H), 5.02-5.03
(m, 1H), 5.28 (dd, J = 11.6, 5.4 Hz, 1H), 6.41 (s, 1H), 7.40 (dd, J = 7.6, 5.4 Hz, 1H),
7.69 (d, J =5.4 Hz, 1H), 8.08 (dt, J = 8.1, 2.2 Hz, 1H), 8.69 (dd, J = 4.9, 1.6 Hz, 1H),
8.97 (d, J = 4.6 Hz, 1H), 9.00 (d, J = 2.4 Hz, 1H), 9.16 (s, 1H); MS (FAB) m/z 743
(M+H)"; HRMS (ESI) m/z calcd for CagHaaF3N2019 743.2792, found 743.2789 (M+H)™.

1,7,11-Tri-deacetyl-7-O-(6-methyl-3-pyridylcarbonyl)-1,11-di-O-propionyl
pyripyropene A (4m, PP8174)

Reaction of 3 (20 mg, 0.0351 mmol) with 6-methylnicotinic acid (29 mg, 0.210 mmol)
gave 4m (15 mg, 0.0219 mmol) as a solid in 63% yield by a similar procedure to 4g. *H
NMR (CDCls) 6 0.92 (s, 3H), 1.12 (t, J = 7.8 Hz, 3H), 1.15 (t, J = 7.7 Hz, 3H), 1.26 (s,
1H), 1.39-1.47 (m, 1H), 1.50 (s, 3H), 1.61 (d, J = 2.4 Hz, 1H), 1.69-1.81 (m, 2H), 1.85
(s, 3H), 1.90-1.99 (m, 2H), 2.18-2.21 (m, 1H), 2.33 (dq, J = 7.7, 1.2 Hz, 2H), 2.41 (dq, J
=7.6 Hz, 2.7 Hz, 2H), 2.66 (s, 3H), 2.96 (m, 1H), 3.72 (d, /= 11.7 Hz, 1H), 3.83 (d, J =
12.0 Hz, 1H), 4.83 (dd, J = 11.4, 4.9 Hz, 1H), 5.04 (m, 1H), 5.25 (dd, J = 11.7, 5.3 Hz,
1H), 6.41 (s, 1H), 7.30 (d, J = 8.0 Hz, 1H), 7.38 (dd, J = 8.1, 4.9 Hz, 1H), 8.07 (dt, J =
8.1, 2.2 Hz, 1H), 8.24 (dd, J = 8.0, 2.2 Hz, 1H), 8.67 (dd, J = 4.9, 1.5 Hz, 1H), 8.97 (d, J
= 2.2 Hz, 1H), 9.18 (d, J = 2.2 Hz, 1H); MS (FAB) m/z 689 (M+H)"; HRMS (ESI) m/z
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calcd for C3sH44N>01 688.2996, found 688.2994 (M)+

1,7,11-Tri-deacetyl-7-O-(4-methyl-3-pyridylcarbonyl)-1,11-di-O-propionyl
pyripyropene A (4n, PP8195)

Reaction of 3 (20 mg, 0.0351 mmol) with 4-methylnicotinic acid hydrochloride (36 mg,
0.210 mmol) gave 4n (16 mg, 0.0232 mmol) as a solid in 66% yield by a similar
procedure to 4g. 'H NMR (CDCls) § 0.93 (s, 3H), 1.14 (t, J = 7.6 Hz, 3H), 1.20 (t, J =
7.6 Hz, 3H), 1.26 (s, 1H), 1.33-1.44 (m, 1H), 1.50 (s, 3H), 1.61 (m, 1H), 1.68-1.77 (m,
2H), 1.84 (s, 3H), 1.91-1.99 (m, 2H), 2.17-2.23 (m, 1H), 2.32 (q, J = 7.6 Hz, 2H), 2.43
(dg, J = 7.6, 3.0 Hz, 2H), 2.69 (s, 3H), 2.96 (m, 1H), 3.75 (d, J = 12.2 Hz, 1H), 3.80 (d,
J=12.2 Hz, 1H), 4.48 (dd, /= 11.1, 5.1 Hz, 1H), 5.04 (d, J = 4.1 Hz, 1H), 5.23 (dd, J =
10.8, 5.4 Hz, 1H), 6.42 (s, 1H), 7.24 (d, J = 5.9 Hz, 1H), 7.39 (dd, J = 8.1, 4.9 Hz, 1H),
8.08 (d, J=8.4 Hz, 1H), 8.61 (d, J = 5.1 Hz, 1H), 8.67 (d, J = 3.5 Hz, 1H), 8.98 (s, 1H),
9.17 (s, 1H); MS (FAB) m/z 689 (M+H)"; HRMS (ESI) m/z calcd for CagHssN,O10
688.2996, found 688.2992 (M)".

7-0-(2-Cyanobenzoyl)-1,7,11-tri-deacetyl-1,11-di-O-propionylpyripyropene A

(40, PP8179)

Reaction of 3 (20 mg, 0.0351 mmol) with 2-cyanobenzoic acid (31 mg, 0.210 mmol)
gave 4o (7 mg, 0.00945 mmol) as a solid in 27% yield by a similar procedure to 4g. *H
NMR (CDCl3) 6 0.93 (s, 3H), 1.14 (t, J = 7.6 Hz, 3H), 1.20 (t, J = 7.6 Hz, 3H), 1.26 (s,
1H), 1.39-1.44 (m, 1H), 1.50 (s, 3H), 1.62 (m, 1H), 1.68-1.75 (m, 2H), 1.84 (s, 3H),
1.93-1.96 (m, 2H), 2.14-2.23 (m, 1H), 2.33 (g, J = 7.6 Hz, 2H), 2.42 (dq, J = 7.6, 2.4 Hz,
2H), 2.96 (s, 1H), 3.72 (d, J = 11.9 Hz, 1H), 3.83 (d, /= 11.9 Hz, 1H), 4.83 (dd, /= 5.4,
1.6 Hz, 1H), 5.04 (m, 1H), 5.36 (dd, J = 11.3, 4.9 Hz, 1H), 6.46 (s, 1H), 7.38 (dd, J =
7.6, 5.4 Hz, 1H), 7.68-7.78 (m, 2H), 7.83-7.88 (m, 1H), 8.07 (dt, J = 8.1, 1.9 Hz, 1H),
8.19-8.23 (m, 1H), 8.67 (dd, J = 4.9, 1.6 Hz, 1H), 8.98 (d, J = 2.2 Hz, 1H); MS (ESI)
m/z 699 (M+H)".

7-0-(3-Cyanobenzoyl)-1,7,11-tri-deacetyl-1,11-di-O-propionylpyripyropene A

(4p, PP8207)

Reaction of 3 (20 mg, 0.0351 mmol) with 3-cyanobenzoic acid (31 mg, 0.210 mmol)
gave 4p (17 mg, 0.0286 mmol) as a solid in 69% yield by a similar procedure to 4g. *H
NMR (CDCls) 6 0.92 (s, 3H), 1.14 (t, J = 7.5 Hz, 3H), 1.20 (t, J = 7.5 Hz, 3H), 1.26 (s,
1H), 1.39-1.47 (m, 1H), 1.51 (s, 3H), 1.62 (d, J = 2.4 Hz, 1H), 1.68-1.82 (m, 2H), 1.86
(s, 3H), 1.93-2.01 (m, 2H), 2.19-2.23 (m, 1H), 2.32 (dq, J = 7.6, 1.0 Hz, 2H), 2.42 (dq, J
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= 7.5, 2.4 Hz, 2H), 2.97 (m, 1H), 3.73 (d, J = 11.9 Hz, 1H), 3.80 (d, J = 11.9 Hz, 1H),
4.84 (dd, J = 11.7, 4.9 Hz, 1H), 5.05 (m, 1H), 5.26 (dd, J = 11.5, 5.1 Hz, 1H), 6.41 (s,
1H), 7.38 (dd, J = 8.0, 4.1 Hz, 1H), 7.65 (m, 1H), 7.90 (dt, J = 7.8, 1.5 Hz, 1H), 8.07 (dt,
J=8.0,2.2Hz, 1H), 8.34 (dt, J = 7.8, 1.5 Hz, 1H), 8.38 (t, J = 1.5 Hz, 1H), 8.67 (dd, J
= 4.9, 1.5 Hz, 1H), 8.96 (d, J = 2.4 Hz, 1H): MS (ESI) m/z 699 (M+H)".

7-0-(4-Cyanobenzoyl)-1,7,11-tri-deacetyl-1,11-di-O-propionylpyripyropene A

(4q, PP8206)

Reaction of 3 (20 mg, 0.0351 mmol) with 4-cyanobenzoic acid (31 mg, 0.210 mmol)
gave 4q (2 mg, 0.00200 mmol) as a solid in 6% yield by a similar procedure to 4g. *H
NMR (CDCl3) 6 0.92 (s, 3H), 1.12 (t, J = 7.5 Hz, 3H), 1.20 (t, J = 7.5 Hz, 3H), 1.26 (s,
1H), 1.30-1.47 (m, 1H), 1.50 (s, 3H), 1.62 (d, J = 2.4 Hz, 1H), 1.69-1.71 (m, 2H), 1.85
(s, 3H), 1.75-1.97 (m, 2H), 2.18-2.22 (m, 1H), 2.33 (dq, J = 7.6, 0.9 Hz, 2H), 2.42 (dq, J
= 7.6, 2.4 Hz, 2H), 2.98 (m, 1H), 3.73 (d, J = 11.6 Hz, 1H), 3.81 (d, J = 11.9 Hz, 1H),
4.84 (dd, J = 11.7, 4.9 Hz, 1H), 5.05 (m, 1H), 5.26 (dd, J = 11.5, 5.1 Hz, 1H), 6.40 (s,
1H), 7.38 (dd, J = 8.0, 4.9 Hz, 1H), 7.80 (d, J = 8.8 Hz, 2H), 8.06 (dt, / = 8.0, 1.7 Hz,
1H), 8.21 (d, J = 8.8 Hz, 2H), 8.67 (dd, J = 4.9, 1.5 Hz, 1H), 8.96 (d, J = 1.7 Hz, 1H);
MS (ESI) m/z 699 (M+H)",

1,7,11-Tri-deacetyl-1,11-di-O-propionyl-7-O-(3-trifluoromethylbenzoyl)
pyripyropene A (4r, PP8208)

Reaction of 3 (20 mg, 0.0351 mmol) with 3-(trifluoromethyl)benzoic acid (40 mg,
0.210 mmol) gave 4r (14 mg, 0.00200 mmol) as a solid in 55% vyield by a similar
procedure to 4g. *"H NMR (CDCls) 6 0.92 (s, 3H), 1.14 (t, J = 7.5 Hz, 3H), 1.21 (t, J =
7.5 Hz, 3H), 1.26 (s, 1H), 1.39-1.48 (m, 1H), 1.51 (s, 3H), 1.63 (d, J = 2.7 Hz, 1H),
1.63-1.83 (m, 2H), 1.86 (s, 3H), 1.90-1.98 (m, 2H), 2.18-2.23 (m, 1H), 2.33 (9, /= 7.5
Hz, 2H), 2.43 (dqg, J = 7.6, 2.5 Hz, 2H), 2.97 (m, 1H), 3.72 (d, J = 11.9 Hz, 1H), 3.82 (d,
J=12.0 Hz, 1H), 4.84 (dd, J = 11.4, 4.9 Hz, 1H), 5.05 (d, J = 4.1 Hz, 1H), 5.28 (dd, J =
11.5, 5.1 Hz, 1H), 6.42 (s, 1H), 7.38 (dd, J = 8.0, 4.9 Hz, 1H), 7.65 (t, J = 7.8 Hz, 1H),
7.88 (d, J= 7.8 Hz, 1H), 8.06 (dt, J = 8.0, 1.8 Hz, 1H), 8.30 (d, J = 8.1 Hz, 1H), 8.36 (s,
1H), 8.67 (dd, J = 4.9, 1.5 Hz, 1H), 8.97 (d, J = 2.2 Hz, 1H); MS (ESI) m/z 742 (M+H)".

1,7,11-Tri-deacetyl-7-O-(3-methyl-2-pyridylcarbonyl)-1,11-di-O-propionyl
pyripyropene A (4s, PP8163)

Reaction of 3 (20 mg, 0.0351 mmol) with 3-methylpicolinic acid (14 mg, 0.105 mmol)
gave 4s (17 mg, 0.0243 mmol) as a solid in 69% vyield by a similar procedure to 4g. 'H
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NMR (CDCls) 6 0.92 (s, 3H), 1.14 (t, J = 7.6 Hz, 3H), 1.19 (t, J = 6.5 Hz, 3H), 1.26 (s,
1H), 1.34-1.45 (m, 1H), 1.49 (s, 3H), 1.62 (m, 1H), 1.71-1.77 (m, 2H), 1.83 (s, 3H),
1.88-2.01 (m, 2H), 2.14-2.22 (m, 1H), 2.33 (q, J = 7.6 Hz, 2H), 2.42 (dq, J = 7.6, 2.2 Hz,
2H), 2.64 (s, 3H), 2.96 (m, 1H), 3.72 (d, J = 11.9 Hz, 1H), 3.84 (d, J = 11.9 Hz, 1H),
4.84 (dd, J = 11.3, 5.4 Hz, 1H), 5.04 (m, 1H), 5.36 (dd, J = 10.8, 5.4 Hz, 1H), 6.42 (s,
1H), 7.35-7.42 (m, 2H), 7.66 (d, J = 7.8 Hz, 1H), 8.08 (dt, J = 7.8, 1.9 Hz, 1H), 8.60 (d,
J=4.1Hz, 1H), 8.68 (dd, J = 4.9, 1.6 Hz, 1H), 8.98 (d, J = 2.4 Hz, 1H); MS (ESI) m/z
689 (M+H)".

7-0-(3-Chloro-2-pyridylcarbonyl)-1,7,11-tri-deacetyl-1,11-di-O-propionyl
pyripyropene A (4t, PP8200)

Reaction of 3 (20 mg, 0.0351 mmol) with 3-chloropicolinic acid (33 mg, 0.210 mmol)
gave 4t (15 mg, 0.0206 mmol) as a solid in 59% vyield by a similar procedure to 4g. *H
NMR (CDCls) 6 0.93 (s, 3H), 1.14 (t, J = 7.5 Hz, 3H), 1.19 (t, J = 7.5 Hz, 3H), 1.26 (s,
1H), 1.40-1.46 (m, 1H), 1.48 (s, 3H), 1.63 (d, J = 3.0 Hz, 1H), 1.71-1.74 (m, 2H), 1.80
(s, 3H), 1.83-1.95 (m, 1H), 2.02-2.06 (m, 1H), 2.18-2.22 (m, 1H), 2.32 (dq, J = 7.6, 1.7
Hz, 2H), 2.41 (dq, J = 7.5, 3.4 Hz, 2H), 2.96 (m, 1H), 3.70 (d, J = 12.0 Hz, 1H), 3.87 (d,
J=11.9 Hz, 1H), 4.83 (dd, J = 11.5, 4.8 Hz, 1H), 5.05 (m, 1H), 5.37 (dd, J = 11.7, 4.9
Hz, 1H), 6.46 (s, 1H), 7.39-7.45 (m, 2H), 7.87 (dd, J = 8.3, 1.5 Hz, 1H), 8.08 (dt, J = 8.3,
1.5 Hz, 1H), 8.64 (dd, J=4.6, 1.2 Hz, 1H), 8.69 (d, J = 4.9 Hz, 1H), 8.97 (d, J = 2.2 Hz,
1H); MS (ESI) m/z 709 (M+H)".

7-0-(6-Chloro-2-pyridylcarbonyl)-1,7,11-tri-deacetyl-1,11-di-O-propionyl
pyripyropene A (4u, PP8197)

Reaction of 3 (20 mg, 0.0351 mmol) with 6-chloropicolinic acid (33 mg, 0.210 mmol)
gave 4u (13 mg, 0.0179 mmol) as a solid in 51% yield by a similar procedure to 4g. *H
NMR (CDCls) 6 0.91 (s, 3H), 1.14 (t, J = 7.5 Hz, 3H), 1.19 (t, J = 7.5 Hz, 3H), 1.26 (s,
1H), 1.38-1.46 (m, 1H), 1.50 (s, 3H), 1.63 (d, J = 2.4 Hz, 1H), 1.70-1.73 (m, 2H), 1.86
(s, 3H), 1.83-1.98 (m, 2H), 2.18-2.22 (m, 1H), 2.32 (dq, J = 7.7, 1.5 Hz, 2H), 2.41 (dq, J
=7.7,2.2Hz, 2H), 2.96 (d, J = 1.9 Hz, 1H), 3.68 (d, J = 11.9 Hz, 1H), 3.84 (d, / = 12.0
Hz, 1H), 4.83 (dd, J = 11.7, 4.9 Hz, 1H), 5.05 (m, 1H), 5.32 (dd, J = 11.7, 5.3 Hz, 1H),
6.43 (s, 1H), 7.39 (dd, J = 8.0, 4.9 Hz, 1H), 7.56 (d, /= 8.1 Hz, 1H), 7.85 (t, / = 7.8 Hz,
1H), 8.07 (m, 2H), 8.67 (dd, J = 4.9, 1.7 Hz, 1H), 8.98 (d, J = 2.0 Hz, 1H); MS (ESI)
m/z 709 (M+H)".

1,7,11-Tri-deacetyl-7-0-(3,5-di-fluoro-2-pyridylcarbonyl)-1,11-di-O-propionyl
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pyripyropene A (4v, PP8191)

Reaction of 3 (20 mg, 0.0351 mmol) with 3,5-difluoropicolinic acid (33 mg, 0.210
mmol) gave 4v (11 mg, 0.0153 mmol) as a solid in 44% vyield by a similar procedure to
4g: '"H NMR (CDCl3) 6 0.92 (s, 3H), 1.14 (t, J = 7.5 Hz, 3H), 1.19 (t, J = 7.5 Hz, 3H),
1.26 (s, 1H), 1.42-1.45 (m, 1H), 1.49 (s, 3H), 1.62-1.73 (m, 3H), 1.82 (s, 3H), 1.84-2.00
(m, 2H), 2.18-2.22 (m, 1H), 2.32 (dq, J = 7.5, 1.5 Hz, 2H), 2.41 (dq, J = 7.5, 2.5 Hz,
2H), 2.96 (m, 1H), 3.68 (d, J = 11.9 Hz, 1H), 3.85 (d, J = 11.9 Hz, 1H), 4.82 (dd, J =
11.7, 4.9 Hz, 1H), 5.04 (m, 1H), 5.37 (dd, J = 11.7, 4.8 Hz, 1H), 6.44 (s, 1H), 7.36-7.41
(m, 2H), 8.08 (dd, J = 8.0, 1.7 Hz, 1H), 8.53 (d, J = 2.0 Hz, 1H), 8.68 (dd, J = 4.9, 0.7
Hz, 1H), 8.98 (d, J = 2.6 Hz, 1H); MS (ESI) m/z 711 (M+H)".

1,7,11-Tri-deacetyl-1,11-di-O-propionyl-7-O-(2-pyrazinylcarbonyl)pyripyropene A
(4w, PP8192)

Reaction of 3 (20 mg, 0.0351 mmol) with pyrazine-6-carboxylic acid (26 mg, 0.210
mmol) gave 4w (11 mg, 0.00200 mmol) as a solid in 46% yield by a similar procedure
to 4g. 'H NMR (CDCls) 6 0.92 (s, 3H), 1.14 (t, J = 7.5 Hz, 3H), 1.20 (t, J = 7.5 Hz, 3H),
1.26 (s, 1H), 1.40-1.47 (m, 1H), 1.51 (s, 3H), 1.64 (d, J = 2.4 Hz, 1H), 1.73 (m, 2H),
1.87 (s, 3H), 1.85-2.00 (m, 2H), 2.18-2.23 (m, 1H), 2.32 (q, J = 7.6 Hz, 2H), 2.42 (dq, J
= 7.6, 1.5 Hz, 2H), 2.96 (m, 1H), 3.71 (d, J = 12.0 Hz, 1H), 3.83 (d, J = 11.9 Hz, 1H),
4.84 (dd, J = 11.7, 4.9 Hz, 1H), 5.05 (m, 1H), 5.39 (dd, J = 11.6, 5.2 Hz, 1H), 6.42 (s,
1H), 7.39 (dd, J = 8.1, 4.9 Hz, 1H), 8.02 (s, 1H), 8.07 (m, 1H), 8.68 (d, J = 4.4 Hz, 1H),
8.80-8.83 (m, 1H), 8.97 (m, 1H), 9.38 (m, 1H); MS (ESI) m/z 676 (M+H)".

1,7,11-Tri-O-cyclopropylcarbonyl-1,7,11-tri-deacetylpyripyropene A (5S¢, PP8129)

To a solution of 2 (30 mg, 0.0656 mmol), which synthesized by the method previously
reported™®, and cyclopropanecarboxylic acid (103 pl, 1.31 mmol) in anhydrous DMF (2
mL) were added EDCI (76 mg, 0.394 mmol) and DMAP (32 mg, 0.262 mmol) and
stirred at room temperature for 68 hr. The reaction mixture was then poured into water,
extracted with EtOAc. The organic layer was washed with water and brine, dried over
anhydrous MgSOQ,, filtered and concentrated in vacuo. The resulting residue was
purified by PTLC (acetone : hexane = 1 : 1) to afford 5¢ (34 mg, 0.0510 mmol) as a
solid in 78% yield. *H NMR (CDCls) 6 0.83-1.12 (m, 12H), 0.91 (s, 3H), 1.26 (s, 1H),
1.33-1.41 (m, 1H), 1.45 (s, 3H), 1.52-1.69 (m, 6H), 1.71 (s, 3H), 1.81-1.93 (m, 2H),
2.14-2.18 (m, 1H), 2.92 (m, 1H), 3.72 (d, J = 11.9 Hz, 1H), 3.82 (d, J = 11.9 Hz, 1H),
4.80 (dd, J = 11.4, 4.9 Hz, 1H), 4.99-5.04 (m, 2H), 6.46 (s, 1H), 7.41 (dd, J = 8.3, 4.9
Hz, 1H), 8.10 (dt, / = 8.3, 1.7 Hz, 1H), 8.69 (dd, J = 4.9, 1.5 Hz, 1H), 9.01 (d, /= 1.4
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Hz, 1H); *C NMR (CDCls) ¢ 8.6, 13.1, 13.2, 16.3, 17.5, 22.7, 25.3, 36.3, 37.7, 40.7,
45.5, 54.7, 60.2, 64.6, 73.3, 77.4, 83.4, 99.5, 102.9, 123.6, 127.2, 132.9, 146.9, 151.6,
157.3, 162.2, 163.9, 173.7, 174.1, 174.5; MS (FAB) m/z 662 (M+H)": HRMS (ESI) m/z
calcd for Cs;H43NNaO1q 684.2785, found 684.2778 (M+Na)".

1,7,11-Tri-deacetyl-1,7,11-tri-O-pivaloylpyripyropene A (5b, PP8134)

To a solution of 2 (30 mg, 0.0656 mmol) in anhydrous DMF (2 ml) were added Et;N
(60 mg, 0.590 mmol), DMAP (8 mg, 0.00656 mmol) and pivalic anhydride (239 pl,
1.18 mmol) and stirred at room temperature for 16 hr. The reaction mixture was added
to water, and extracted with EtOAc. The organic layer was washed with water and brine,
dried over anhydrous MgSOQ;, filtered and concentrated in vacuo. The resulting residue
was purified by PTLC (acetone : hexane = 1 : 1) to give 5b (28 mg, 0.0390 mmol) as a
solid in 60 % vyield. *H NMR (CDCls) 6 0.93 (s, 3H), 1.19 (s, 9H), 1.24 (s, 9H), 1.26 (s,
1H), 1.28 (s, 9H), 1.37-1.40 (m, 1H), 1.46 (s, 3H), 1.50-1.66 (m, 3H), 1.72 (s, 3H),
1.81-1.89 (m, 2H), 2.16-2.21 (m, 1H), 3.68 (d, J = 12.0 Hz, 1H), 3.74 (d, J = 12.0 Hz,
1H), 4.77 (dd, J = 11.2, 5.2 Hz, 1H), 4.92-4.97 (m, 1H), 5.01 (d, J = 4.0 Hz, 1H), 6.35 (s,
1H), 7.40 (dd, J = 8.0, 4.0 Hz, 1H), 8.09 (dt, /= 8.0, 1.6 Hz, 1H), 8.69 (dd, /= 4.8, 1.6
Hz, 1H), 9.00 (d, J = 2.0 Hz, 1H); MS (FAB) m/z 710 (M+H)"; HRMS (ESI) m/z calcd
for C4oHssNO1o 710.3904, found 710.3906 (M+H)".

1,7,11-Tri-O-cyclobutylcarbonyl-1,7,11-tri-deacetylpyripyropene A (5d, PP8130)
Reaction of 2 (30 mg, 0.0656 mmol) with cyclobutanecarboxylic acid (124 ul, 1.31
mmol) gave 5d (29 mg, 0.0411 mmol) as a solid in 63% yield by a similar procedure to
5c. 'H NMR (CDCls) 6 0.90 (s, 3H), 1.26 (s, 1H), 1.32-1.41 (m, 1H), 1.44 (s, 3H),
1.51-1.63 (m, 3H), 1.69 (s, 3H), 1.79-2.04 (m, 8H), 2.17-2.40 (m, 13H), 2.89 (m, 1H),
3.08-3.26 (m, 3H), 3.67 (d, J = 11.9 Hz, 1H), 3.78 (d, J = 11.9 Hz, 1H), 4.79 (dd, J =
11.1, 5.4 Hz, 1H), 4.97-5.00 (m, 2H), 6.41 (s, 1H), 7.41 (dd, J = 8.1, 4.9 Hz, 1H), 8.09
(dt, J = 8.4, 1.9 Hz, 1H), 8.68 (m, 1H), 9.00 (m, 1H): MS (FAB) m/z 704 (M+H)";
HRMS (ESI) m/z caled for C4oHsoNO1g 704.3435, found 704.3429 (M+H)".

1,7,11-Tri-O-cyclohexylcarbonyl-1,7,11-tri-deacetylpyripyropene A (Se, PP8168)

Reaction of 2 (20 mg, 0.0436 mmol) with cyclohexanecarboxylic acid (109 ul, 0.871
mmol) gave Se (22 mg, 0.0273 mmol) as a solid in 63% vyield by a similar procedure to
5¢. 'H NMR (CDCls) 6 0.91 (s, 3H), 1.45 (s, 3H), 1.70 (s, 3H), 1.10-2.05 (m, 37H),
2.14-2.49 (m, 3H), 3.04 (s, 1H), 3.65 (d, J = 11.3 Hz, 1H), 3.77 (d, J = 11.9 Hz, 1H),
4.78 (dd, J = 10.8, 5.4 Hz, 1H), 4.97-5.01 (m, 2H), 6.41 (s, 1H), 7.42 (dd, J = 8.1, 4.9
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Hz, 1H), 8.11 (dd, J = 8.1, 1.9 Hz, 1H), 8.69 (d, J = 4.3 Hz, 1H), 9.01 (s, 1H); MS
(FAB) m/z 788 (M+H)"; HRMS (ESI) m/z calcd for CsHe2NOy 788.4374, found
788.4362 (M+H)".

1,7,11-Tri-O-benzoyl-1,7,11-tri-deacetylpyripyropene A (5f, PP8132)

Reaction of 2 (30 mg, 0.0656 mmol) with benzoic acid (160 mg, 1.31 mmol) gave 5f
(38 mg, 0.0494 mmol) as a solid in 75% yield by a similar procedure to 5¢. *H NMR
(CDCls) 6 1.17 (s, 3H), 1.26 (s, 1H), 1.57 (s, 3H), 1.65 (m, 1H), 1.77-1.82 (m, 2H), 1.88
(s, 3H), 1.94-2.05 (m, 3H), 2.13-2.31 (m, 1H), 2.95 (m, 1H), 4.16 (s, 2H), 5.06 (dd, J =
6.5, 2.4 Hz, 1H), 5.17-5.32 (m, 2H), 6.42 (s, 1H), 7.34-7.64 (m, 10H), 8.01-8.12 (m,
7H), 8.66 (dd, J = 5.1, 1.6 Hz, 1H), 8.97 (d, J = 1.9 Hz, 1H); MS (FAB) m/z 770
(M+H)"; HRMS (ESI) m/z calcd for C46H44NO1o 770.2965, found 770.2952 (M+H)".

1,7,11-Tri-deacetyl-1,7,11-tri-O-(3-pyridylcarbonyl)pyripyropene A (5g, PP8131)
Reaction of 2 (30 mg, 0.0656 mmol) with nicotinic acid (161 mg, 1.31 mmol) gave 5g
(34 mg, 0.0443 mmol) as a solid in 68% yield by a similar procedure to 5¢. *H NMR
(CDCls) 0 1.17 (s, 3H), 1.25 (s, 1H), 1.47-1.55 (m, 1H), 1.60 (s, 3H), 1.66 (d, J = 4.0
Hz, 1H), 1.81 (d, J = 11.5 Hz, 1H), 1.90 (s, 3H), 1.90-1.98 (m, 1H), 2.02-2.15 (m, 1H),
2.20-2.24 (m, 1H), 2.29-2.32 (m, 1H), 3.02 (s, 1H), 4.12 (d, J = 12.0 Hz, 1H), 4.25 (d, J
=12.0 Hz, 1H), 5.07 (d, J = 3.7 Hz, 1H), 5.18-5.29 (m, 2H), 6.42 (s, 1H), 7.36-7.47 (m,
4H), 8.07 (dt, J = 8.0, 2.0 Hz, 1H), 8.28 (dd, J = 8.0, 2.0 Hz, 1H), 8.32-8.36 (m, 2H),
8.67 (dd, J = 4.8, 1.6 Hz, 1H), 8.79 (dt, J = 4.8, 1.6 Hz, 2H), 8.83 (dd, J = 4.8, 1.6 Hz,
1H), 8.98 (dd, J = 2.0, 0.8 Hz, 1H), 9.22 (dd, J = 2.0, 0.8 Hz, 1H), 9.30 (ddd, J = 5.2,
2.0, 0.8 Hz, 2H); MS (ESI) m/z 773 (M+H)"; HRMS(ESI) m/z calcd for C43H41N4O10
773.2823, found 773.2825 (M+H)".

1,7,11-Tri-deacetyl-1,7,11-tri-O-(2-pyridylcarbonyl)pyripyropene A (Sh, PP8231)

Reaction of 2 (20 mg, 0.0437 mmol) with picolinic acid (32 mg, 0.262 mmol) gave 5h
(28 mg, 0.0366 mmol) as a solid in 84% yield by a similar procedure to 5¢. *H NMR
(CDCls) 0 1.20 (s, 3H), 1.26 (s, 1H), 1.54-1.55 (m, 1H), 1.59 (s, 3H), 1.70 (d, J = 4.3
Hz, 1H), 1.89 (s, 3H), 1.92-1.94 (m, 2H), 1.98-2.13 (m, 1H), 2.16-2.20 (m, 1H),
2.29-2.33 (m, 1H), 2.93 (s, 1H), 4.14 (d, J = 12.0 Hz, 1H), 4.26 (d, J = 12.0 Hz, 1H),
5.08 (d, J = 3.9 Hz, 1H), 5.33 (dd, J = 7.6, 5.2 Hz, 1H), 5.45 (dd, J = 7.6, 5.2 Hz, 1H),
6.42 (s, 1H), 7.38 (ddd, J = 8.0, 4.8, 0.8 Hz, 1H), 7.45-7.46 (m, 2H), 7.51 (ddd, J = 8.0,
4.8, 1.2 Hz, 1H), 7.80-7.85 (m, 2H), 7.88 (dt, J = 8.0, 2.0 Hz, 1H), 8.04-8.08 (m, 2H),
8.09-8.11 (m, 1H), 8.15-8.18 (m, 1H), 8.67 (dd, J = 4.8, 1.6 Hz, 1H), 8.73-8.77 (m, 2H),
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8.80-8.82 (m, 1H), 8.97 (d, J = 1.7 Hz, 1H); MS (ESI) m/z 773 (M+H)*; HRMS (ESI)
m/z calcd for C43H41N4O1g 773.2823, found 773.2823 (M+H)+.

1,7,11-Tri-deacetyl-1,7,11-tri-O-(6-trifluoromethyl-3-pyridylcarbonyl)
pyripyropene A (5i, PP8137)

Reaction of 2 (30 mg, 0.0656 mmol) with 6-(trifluoromethyl)nicotinic acid (250 mg,
1.31 mmol) gave 5i (31 mg, 0.0318 mmol) as a solid in 48% yield by a similar
procedure to 5¢. *H NMR (CDCls) 6 1.18 (s, 3H), 1.26 (s, 1H), 1.51-1.54 (m, 1H), 1.60
(s, 3H), 1.64 (d, J = 4.0 Hz, 1H), 1.76-1.79 (m, 1H), 1.90 (s, 3H), 1.90-2.00 (m, 1H),
2.10-2.12 (m, 1H), 2.23-2.26 (m, 1H), 2.32-2.35 (m, 1H), 2.96 (d, J = 1.6 Hz, 1H), 4.16
(d, /=12.0 Hz, 1H), 4.29 (d, J = 12.0 Hz, 1H), 5.06 (dd, J = 3.9, 2.4 Hz, 1H), 5.17-5.26
(m, 2H), 6.41 (s, 1H), 7.38 (ddd, /= 8.1, 4.8, 0.8 Hz, 1H), 7.81 (d, J = 8.0 Hz, 1H), 7.84
(d, J = 8.0 Hz, 2H), 8.07 (dt, J = 8.0, 1.6 Hz, 1H), 8.47 (dd, J = 8.1, 1.5 Hz, 1H), 8.54
(dd, J = 8.2, 1.9 Hz, 2H), 8.68 (dd, J = 4.9, 1.6 Hz, 1H), 8.97 (d, J = 1.6 Hz, 1H), 9.30
(d, J = 1.8 Hz, 1H), 9.37-9.39 (m, 2H); MS (ESI) m/z 977 (M+H)"; HRMS (ESI) m/z
calcd for CysHzgFoN4O1g 977.2444, found 977.2443 (M+H)".

1,7,11-Tri-deacetyl-1,7,11-tri-O-(4-trifluoromethyl-3-pyridylcarbonyl)
pyripyropene A (5j, PP8138)

Reaction of 2 (30 mg, 0.0656 mmol) with 4-(trifluoromethyl)nicotinic acid (250 mg,
1.31 mmol) gave 5j (36 mg, 0.0370 mmol) as a solid in 56% vyield by a similar
procedure to 5c. *H NMR (CDCls) 6 1.06 (s, 3H), 1.26 (s, 1H), 1.45 (dt, J = 13.0, 4.2
Hz, 1H), 1.54 (s, 3H), 1.58 (d, J = 4.0 Hz, 1H), 1.77 (s, 3H), 1.77-1.79 (m, 1H),
1.85-1.97 (m, 1H), 2.04-2.09 (m, 2H), 2.26-2.29 (m, 1H), 2.98 (brs, 1H), 4.10 (d, J =
12.1 Hz, 1H), 4.29 (d, J = 12.1 Hz, 1H), 5.02 (d, J = 2.9 Hz, 1H), 5.19 (dd, J = 11.7, 5.0
Hz, 1H), 5.29 (dd, J = 11.7, 5.0 Hz, 1H), 6.42 (s, 1H), 7.40 (ddd, J = 8.1, 4.8, 0.8 Hz,
1H), 7.66 (d, J = 5.2 Hz, 2H), 7.69 (d, J = 5.2 Hz, 1H), 8.07-8.10 (m, 1H), 8.69 (dd, J =
4.8, 1.6 Hz, 1H), 8.95 (d, J = 5.2 Hz, 2H), 8.97 (d, J = 5.2 Hz, 1H), 9.00 (d, J = 1.6 Hz,
1H), 9.11 (s, 1H), 9.17 (s, 1H), 9.25 (s, 1H); MS (ESI) m/z 977 (M+H)"; HRMS (ESI)
m/z calcd for CaeHagFoN4O1g 977.2444, found 977.2433 (M+H)".

1,7,11-Tri-deacetyl-1,7,11-tri-O-methanesulfonyl pyripyropene A (5k, PP8218) was
obtained from 2 in accordance with the synthetic route described in previous literature.*

9a
To a cold (0 °C) solution of lithium bis(trimethylsilyl)amide (LHMDS, 1.0 M solution
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in THF, 0.41 ml, 0.414 mmol) was added N,N,N’,N’-tetramethylethylenediamine
(TMEDA, 96 mg, 0.0828 mmol), and after stirring for 10 min, 8 (50 mg, 0.0690 mmol),
which was synthesized by the method previously reported®, in THF (1 ml) was added.
The reaction mixture was stirred at 0 °C for 1hr and at room temperature for 1 hr, then
cooled to 0 °C. To the resulting mixture was slowly added 6-chloronicotinoyl chloride
(30 mg, 0.173 mmol) in THF (1 ml) at 0 °C. The reaction mixture was stirred at same
temperature for 6 hr, then quenched with AcOH. The reaction mixture was poured into
water, and extracted with AcOEt. The organic layer was washed with saturated aqueous
NaHCOsand brine, dried over MgSOy, filtered and concentrated in vacuo. The resulting
residue was purified by PTLC (AcOEt : hexane = 1 : 10) to afford 9a (16 mg, 0.0194
mmol) as a solid in 28% yield. *H NMR (CDCls) ¢ -0.004 (s, 3H), 0.03 (s, 3H), 0.06 (s,
6H), 0.16 (s, 3H), 0.17 (s, 3H), 0.62 (s, 3H), 0.87 (s, 9H), 0.92 (s, 9H), 0.94 (s, 9H),
0.95-1.00 (m, 1H), 1.15 (s, 3H), 1.21-1.29 (m, 2H), 1.45 (s, 3H), 1.41-1.48 (m, 1H),
1.57-1.72 (m, 2H), 2.41 (s, 1H), 2.65-2.70 (m, 1H), 3.13 (d, /= 9.7 Hz, 1H), 3.44 (d, J =
9.9 Hz, 1H), 3.67-3.73 (m, 1H), 3.92-3.97 (m, 1H), 6.35 (s, 1H), 7.47 (d, J = 8.4 Hz,
1H), 8.10 (dd, J = 8.4, 2.6 Hz, 1H), 8.81 (d, J = 2.5 Hz, 1H); MS (FAB) m/z 832
(M+H)".

10a

To a solution of 9a (16 mg, 0.0194 mmol), in THF (1 ml) was added 4N HCI (0.5 ml)
and the mixture was stirred at room temperature for 24 hr. The reaction mixture was
concentrated in vacuo. The residue was used in the following step with no further
purification. MS (FAB) m/z 490 (M+H)".

11a

To a solution of 10a (10 mg), in anhydrous DMF (1 ml) were added Et;N (24 mg, 0.184
mmol) and DMAP (0.25 mg, 0.00204 mmol) and propionic anhydride (8.0 mg, 0.0612
mmol) and the mixture was stirred at room temperature for 5.5 hr. The reaction mixture
was poured into water, and extracted with AcOEt. The organic layer was washed with
water and brine, dried over MgSQsy, filtered and concentrated in vacuo. The resulting
residue was purified by PTLC (acetone : hexane = 1 : 1) to afford 11a (9.8 mg, 0.0149
mmol) as a solid in 77% vyield from 9a. *H NMR (CDCls) 6 0.89 (s, 3H), 1.13 (t, J = 7.6
Hz, 3H), 1.19 (t, /= 7.5 Hz, 3H), 1.22 (t, J = 7.6 Hz, 3H), 1.24 (s, 3H), 1.26 (s, 1H),
1.50-1.55 (m, 1H), 1.56 (s, 3H), 1.55-1.64 (m, 3H), 1.75-1.84 (m, 2H), 2.31 (dqg, J = 7.8,
1.2 Hz, 2H), 2.42 (dq, J = 7.5, 1.7 Hz, 2H), 2.44 (dq, J = 7.5, 2.0 Hz, 2H), 2.79 (dt, J =
13.6, 3.4 Hz, 1H), 3.69 (d, J = 11.9 Hz, 1H), 3.79 (d, J = 11.9 Hz, 1H), 4.79 (dd, J =
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11.4, 4.9 Hz, 1H), 5.24 (dd, J = 11.4, 4.9 Hz, 1H), 6.45 (s, 1H), 7.47 (d, J = 8.5 Hz, 1H),
8.12 (dd, J= 8.5, 2.7 Hz, 1H), 8.83 (d, J = 2.7 Hz, 1H); MS (FAB) m/z 658 (M+H)".

12a, PP8148

To a solution of 11a (10 mg, 0.0152 mmol) in MeOH (1 ml) was added cerium (1)
chloride heptahydrate (CeCls-7H20, 57 mg, 0.152 mmol) and mixture was stirred at
room temperature for 10 min, then cooled to 0 °C. To a cold mixture was added sodium
borohydride (NaBH,4, 6.0 mg, 0.152 mmol) and the reaction mixture was stirred for 6.5
hr. The reaction mixture was poured into water, and extracted with AcOEt. The organic
layer was washed with water and brine, dried over MgSQy, filtered and concentrated in
vacuo. The resulting residue was purified by PTLC (acetone : hexane = 1 : 1) to afford
12a (8.5 mg, 0.0129 mmol) as a solid in 85% yield. 'H NMR (CDCls) 6 0.89 (s, 3H),
1.13 (t, J = 7.6 Hz, 3H), 1.19 (t, J = 7.6 Hz, 3H), 1.10-1.24 (m, 3H), 1.26 (s, 1H),
1.31-1.39 (m, 1H), 1.44 (s, 3H), 1.53 (d, J = 3.8 Hz, 1H), 1.61-1.67 (m, 2H), 1.69 (s,
3H), 1.72-1.92 (m, 2H), 2.08-2.18 (m, 1H), 2.31 (dq, J = 7.6, 2.7 Hz, 2H), 2.44 (dq, J =
7.6, 1.6 Hz, 2H), 2.26-2.64 (m, 2H), 2.85 (s, 1H), 3.69 (d, / = 11.9 Hz, 1H), 3.80 (d, J =
11.9 Hz, 1H), 4.80 (dd, J = 11.3, 5.4 Hz, 1H), 4.92-5.10 (m, 2H), 6.41 (s, 1H), 7.44 (d, J
= 8.4 Hz, 1H), 8.05 (dd, J = 8.4, 2.4 Hz, 1H), 8.78 (d, J = 2.4 Hz, 1H); MS (FAB) m/z
660 (M+H)".

9b

Reaction of 8 (50 mg, 0.0690 mmol) with picolinoyl chloride (31 mg, 0.173 mmol)
gave 9b (24 mg, 0.0303 mmol) as a solid in 44% by a similar procedure to 9a. *H NMR
(CDCl3) ¢ 0.03 (s, 3H), 0.05 (s, 6H), 0.06 (s, 3H), 0.17 (s, 3H), 0.21 (s, 3H), 0.62 (s,
3H), 0.86 (s, 9H), 0.91 (s, 9H), 0.94 (s, 9H), 0.95-1.00 (m, 1H), 1.15 (s, 3H), 1.11-1.25
(m, 1H), 1.44 (s, 3H), 1.48-1.53 (m, 1H), 1.53-1.71 (m, 3H), 2.43 (s, 1H), 2.67-2.72 (m,
1H), 3.13 (d, J = 9.7 Hz, 1H), 3.43 (d, J = 9.7 Hz, 1H), 3.65-3.73 (m, 1H), 3.93-3.98 (m,
1H), 7.07 (s, 1H), 7.38-7.43 (m, 1H), 7.84 (dt, J = 7.8, 1.7 Hz, 1H), 8.07 (d, J = 7.9 Hz,
1H), 8.68 (dt, J = 4.7, 0.8 Hz, 1H); MS (FAB) m/z 798 (M+H)".

10b
Reaction of 9b (24 mg, 0.0303 mmol) with 3N HCI (0.5 ml) gave crude 10b by a
similar procedure to 10a. MS (FAB) m/z 456 (M+H)".

11b
Reaction of 10b (19 mg with propionic anhydride (16 mg, 0.122 mmol) gave 11b (7.0
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mg, 0.0112 mmol) as a solid in 37% from 9b by a similar procedure to 11a. ‘H NMR
(CDCl3) 0 0.88 (s, 3H), 1.12 (t, /= 7.5Hz, 3H), 1.18 (t, /= 7.5 Hz, 3H), 1.22 (t, /= 7.5
Hz, 3H), 1.24 (s, 3H), 1.25-1.28 (m, 1H), 1.50-1.67 (m, 3H), 1.55 (s, 3H), 1.73-1.82 (m,
2H), 2.27-2.47 (m, 6H), 2.64 (s, 1H), 2.79-2.84 (m, 1H), 3.68 (d, J = 12.0 Hz, 1H), 3.80
(d, J =12.0 Hz, 1H), 4.80 (dd, J = 11.2, 5.6 Hz, 1H), 5.26 (dd, J = 11.1, 4.8 Hz, 1H),
7.14 (s, 1H), 7.43 (ddd, J = 7.7, 4.7, 1.2 Hz, 1H), 7.86 (dt, /= 7.8, 1.8 Hz, 1H), 8.09 (d,
J=7.9Hz, 1H), 8.67-8.69 (m, 1H); MS (FAB) m/z 624 (M+H)".

12b, PP8159

Reaction of 11b (7.0 mg, 0.0112 mmol) with NaBH4 (4.0 mg, 0.112 mmol) gave 12b
(5.2 mg, 0.00832 mmol) as a solid in 74% by a similar procedure to 12a. *H NMR
(CDCl3) 0 0.90 (s, 3H), 1.13 (t, J= 7.5 Hz, 3H), 1.16 (t, J= 7.5 Hz, 3H), 1.22 (t, /= 7.5
Hz, 3H), 1.24-1.28 (m, 1H), 1.34-1.39 (m, 1H), 1.44 (s, 3H), 1.55-1.64 (m, 3H), 1.68 (s,
3H), 1.72-1.95 (m, 2H), 2.15-2.20 (m, 1H), 2.32 (q, J = 8.1 Hz, 2H), 2.38 (9, J = 8.1 Hz,
2H), 2.42 (q, J = 8.1 Hz, 2H), 2.90 (s, 1H), 3.67 (d, J = 12.0 Hz, 1H), 3.81 (d, J = 12.0
Hz, 1H), 4.80 (dd, J = 11.2, 4.9 Hz, 1H), 5.00-5.06 (m, 2H), 7.08 (s, 1H), 7.36 (dd, J =
7.4,4.8 Hz, 1H), 7.82 (dt, /= 7.8, 1.6 Hz, 1H), 7.99 (d, /= 7.9 Hz, 1H), 8.64 (d, J = 4.6
Hz, 1H); MS (FAB) m/z 626 (M+H)".

9¢

Reaction of 8 (70 mg, 0.0966 mmol) with isonicotinoyl chloride (43 mg, 0.242 mmol)
gave 9¢ (41 mg, 0.0519 mmol) as a solid in 54% by a similar procedure to 9a. *H NMR
(CDCl3) ¢ 0.02 (s, 3H), 0.05 (s, 9H), 0.16 (s, 3H), 0.18 (s, 3H), 0.62 (s, 3H), 0.86 (s,
9H), 0.91 (s, 9H), 0.94 (s, 9H), 0.91-1.00 (m, 1H), 1.14 (s, 3H), 1.21-1.25 (m, 1H), 1.44
(s, 3H), 1.46-1.59 (m, 1H), 1.61-1.72 (m, 3H), 2.41 (s, 1H), 2.64-2.69 (m, 1H), 3.13 (d,
J=9.7 Hz, 1H), 3.43 (d, /= 9.9 Hz, 1H), 3.66-3.72 (m, 1H), 3.93-3.97 (m, 1H), 6.45 (s,
1H), 7.67 (d, J = 6.3 Hz, 2H), 8.77 (d, J = 6.1 Hz, 2H); MS (FAB) m/z 798 (M+H)".

10¢
Reaction of 9¢ (41 mg, 0.0519 mmol) with 3N HCI (0.5 ml) gave crude 10¢ by a similar
procedure to 10a. MS (FAB) m/z 456 (M+H)"

11c

Reaction of 10¢ (28 mg) with propionic anhydride (24 mg, 0.183 mmol) gave 11¢ (6.9
mg, 0.0112 mmol) as a solid in 22% from 9¢ by a similar procedure to 11a. *H NMR
(CDCl3) 6 0.88 (s, 3H), 1.13 (t, J = 7.5 Hz, 3H), 1.19 (t, J = 7.5 Hz, 3H), 1.24 (s, 3H),
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1.22-1.27 (m, 4H), 1.57 (s, 3H), 1.52-1.65 (m, 2H), 1.73-1.83 (m, 3H), 2.27-2.49 (m,
6H), 2.63 (s, 1H), 2.76-2.81 (m, 1H), 3.69 (d, J = 11.9 Hz, 1H), 3.79 (d, J = 11.9 Hz,
1H), 4.80 (dd, J = 11.2, 5.3 Hz, 1H), 5.25 (dd, J = 10.9, 4.9 Hz, 1H), 6.54 (s, 1H),
7.68-7.70 (M, 2H), 8.79 (d, J = 4.6 Hz, 2H); MS (FAB) m/z 624 (M+H)".

12¢, PP8160

Reaction of 11¢ (6.9 mg, 0.0112 mmol) with NaBH, (4.0 mg, 0.112 mmol) gave 12¢
(1.0 mg, 0.00160 mmol) as a solid in 14% by a similar procedure to 12a. ‘H NMR
(CDCl) 6 0.87 (s, 3H), 1.13 (t, /= 7.5 Hz, 3H), 1.18 (t, J = 7.5 Hz, 3H), 1.22-1.33 (m,
4H), 1.44 (s, 3H), 1.50-1.64 (m, 3H), 1.69 (s, 3H), 1.72-1.95 (m, 2H), 2.13-2.18 (m, 2H),
2.31-2.46 (m, 6H), 2.89 (s, 1H), 3.69 (d, J = 11.9 Hz, 1H), 3.80 (d, J = 11.9 Hz, 1H),
4.78-4.84 (m, 1H), 4.99-5.03 (m, 2H), 6.53 (s, 1H), 7.65 (m, 2H), 8.77 (m, 2H); MS
(FAB) m/z 626 (M+H)".

14

To a solution of 13 (20 mg, 0.0344 mmol), which synthesized by the method previously
reported™, in EtOH-H,O (10 : 1, 2 mL) was added benzylamine (184 mg, 1.72 mmol)
and mixture was stirred at room temperature for 38 hr. The reaction mixture was
concentrated and the residue was dissolved in CHCI;. The organic layer was washed
with brine, dried over MgSQy, filtered and concentrated in vacuo. The resulting residue
was purified by preparative thin-layer chromatography (PTLC) (acetone : hexane = 1 :
1) to afford 14 (15 mg, 0.0221 mmol) as a solid in 64% yield. *H NMR (CDCls) ¢ 0.87
(s, 3H), 1.26 (s, 3H), 1.50-1.59 (m, 2H), 1.56 (s, 3H), 1.69-1.82 (m, 3H), 2.04 (s, 3H),
2.10 (s, 3H), 2.11 (s, 3H), 2.18 (d, J = 1.6 Hz, 1H), 2.64 (d, J = 3.6 Hz, 1H), 2.83-2.88
(m, 1H), 3.69-3.80 (m, 2H), 4.80 (dd, J = 10.9, 5.6 Hz, 1H), 5.00-5.23 (m, 3H), 5.78 (s,
1H), 6.83 (dd, J = 6.6, 2.6 Hz, 2H), 7.17-7.34 (m, 5H), 8.37 (d, J = 2.0 Hz, 1H), 8.66
(dd, J= 4.8, 1.8 Hz, 1H); MS (FAB) m/z 671 (M+H)".

15, PP8144

Reaction of 14 (36 mg, 0.0537 mmol) with NaBH, (20 mg, 0.537 mmol) gave 15 (3.3
mg, 0.00491 mmol) as a solid in 9% by a similar procedure to 12a. *H NMR (CDCls) ¢
0.89 (s, 3H), 1.23-1.42 (m, 2H), 1.47 (s, 3H), 1.59-1.64 (m, 3H), 1.69 (s, 3H), 1.76-1.96
(m, 2H), 2.05 (s, 3H), 2.09 (s, 3H), 2.10 (s, 3H), 2.12-2.18 (m, 1H), 2.22-2.27 (m, 1H),
4.44 (d, J=5.6 Hz, 1H), 4.82 (dd, J = 11.2, 5.3 Hz, 1H), 4.93-5.06 (m, 2H), 5.12 (d, J =
4.3 Hz, 1H), 5.16-5.27 (m, 1H), 5.84 (s, 1H), 6.82 (dd, J = 6.6, 2.6 Hz, 2H), 7.20-7.35
(m, 5H), 8.39 (s, 1H), 8.63 (d, J = 3.6 Hz, 1H); MS (FAB) m/z 673 (M+H)".
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16, PP8141

To a solution of PP-A (30 mg, 0.0514 mmol) in anhydrous DMF (2 mL) were added
N-bromosuccinimide (NBS) (18 mg, 0.103 mmol) and the mixture was stirred at room
temperature for 14 hr. The reaction mixture was then poured into water, extracted with
AcOEt. The organic layer was washed with water and brine, dried over anhydrous
MgSO,, filtered and concentrated in vacuo. The resulting residue was purified by
preparative thin-layer chromatography (acetone : hexane = 1 : 1) to afford 16 (19 mg,
0.0280 mmol) as a solid in 54% yield. *H NMR (CDCls) d 0.90 (s, 3H), 1.45 (s, 3H),
1.56-1.63 (m, 2H), 1.73 (s, 3H), 1.76-1.91 (m, 5H), 2.05 (s, 3H), 2.09 (s, 3H), 2.16 (s,
3H), 2.16-2.18 (m, 1H), 3.08 (m, 1H), 3.70 (d, J = 12.0 Hz, 1H), 3.81 (d, J = 12.0 Hz,
1H), 4.77-4.83 (m, 1H), 5.00-5.03 (m, 1H), 5.15 (dd, J = 10.6, 5.3 Hz, 1H), 7.44 (m,
1H), 8.07 (dt, J = 8.0, 2.0 Hz, 1H), 8.72 (s, 1H), 9.05 (s, 1H); MS (ESI) m/z 662
(M+H)".

As shown in Scheme 9, the derivatives 17a (13-O-Acetylpyripyropene A, PP8378), 18a
(5-Dehydro-13-deoxypyripyropene A, PP8151) and 19a (13-Oxopyripyropene A, 8379)
were obtained in accordance with the synthetic route described in previous
literatures.*>*°

13-O-Acetylpyripyropene I (17b, PP8375)

To a solution of PP-I (104 mg, 0.167 mmol) in anhydrous DMF (2 ml) were added EtsN
(169 mg, 1.67 mmol), DMAP (20 mg, 0.167 mmol) and acetic anhydride (170 mg, 1.67
mmol) and the mixture was stirred at room temperature for 23 hr. The reaction mixture
was poured into water, and extracted with AcOEt. The organic layer was washed with
water and brine, dried over Na,SO,, filtered and concentrated in vacuo. The resulting
residue was purified by PTLC (acetone : hexane = 1 : 1) to afford 17b (69 mg, 0.103
mmol) as a solid in 62% yield. *"H NMR (CDCls) & 0.86 (s, 3H), 1.12 (t, J = 7.6 Hz, 3H),
1.17 (t, J = 7.6 Hz, 3H), 1.22 (t, J = 7.6 Hz, 3H), 1.29-1.33 (m, 1H), 1.59 (s, 3H),
1.52-1.68 (m, 2H), 1.70 (s, 3H), 1.74-1.80 (m, 2H), 1.85-1.89 (m, 1H), 2.10 (s, 3H),
2.31 (g, J = 8.0 Hz, 2H), 2.38-2.51 (m, 5H), 3.27-3.40 (m, 1H), 3.69 (d, J = 12.0 Hz,
1H), 3.77 (d, J = 12.0 Hz, 1H), 4.81 (dd, J = 12.0, 4.0 Hz, 1H), 5.00-5.04 (m, 1H), 6.37
(s, 1H), 6.38 (s, 1H), 7.40 (dd, J = 8.0, 4.8 Hz, 1H), 8.09 (dt, J = 8.0, 2.0 Hz, 1H), 8.68
(dd, J= 4.8, 1.6 Hz, 1H), 9.00 (d, J = 1.6 Hz, 1H); MS (ESI) m/z 668 (M+H)".

5-Dehydro-13-deoxypyripyropene I (18b, PP8376)
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To a solution of PP-I (208 mg, 0.330 mmol) in anhydrous THF (2 ml) was added
p-toluenesulfonic acid monohydrate (317 mg, 1.67 mmol) and the mixture was stirred at
room temperature for 47 hr. The reaction mixture was diluted with AcOEt and washed
with aqueous NaHCOs. The organic layer was washed with brine, dried over anhydrous
Na,SO,, filtered and concentrated in vacuo. The resulting residue was purified by
preparative thin-layer chromatography (acetone : hexane = 1 : 1) to afford 18b (121 mg,
0.199 mmol) as a solid in 60% vyield. *H NMR (CDCls) 6 0.88 (s, 3H), 1.13 (t, J = 7.6
Hz, 3H), 1.16 (t, J = 7.6 Hz, 3H), 1.22 (t, J = 7.6 Hz, 3H), 1.26 (s, 3H), 1.58 (s, 3H),
1.59-1.66 (m, 3H), 1.70-1.85 (m, 2H), 1.96-2.00 (m, 1H), 2.06-2.10 (m, 1H), 2.31 (dq, J
= 8.0, 1.2 Hz, 2H), 2.39 (dq, J = 8.0, 2.8 Hz, 2H), 2.42-2.47 (m, 2H), 3.72 (d, J = 11.9
Hz, 1H), 3.81 (d, J = 12.0 Hz, 1H), 4.80 (dd, J = 11.6, 4.6 Hz, 1H), 5.23 (dd, J = 11.9,
5.0 Hz, 1H), 6.36 (s, 1H), 6.48 (s, 1H), 7.39 (dd, J = 8.1, 4.8 Hz, 1H), 8.11 (dt, / = 8.0,
2.0 Hz, 1H), 8.67 (dd, /= 4.8, 1.6 Hz, 1H), 9.01 (d, J = 1.6 Hz, 1H); MS (ESI) m/z 608
(M+H)".

13-Oxopyripyropene I (19b, PP8377)

To a cold (0 °C) solution of PP-I (117 mg, 0.200 mmol) in CHCI; (2 ml) was added
Dess-Martin periodinan (339 mg, 0.800 mmol) and the mixture was stirred at 0 °C for 2
hr. The reaction was quenched with 10% aqueous Na,SOs, and CHCI; was added to the
mixture. The organic layer was washed with brine, dried over anhydrous Na;SO,,
filtered and concentrated in vacuo. The resulting residue was purified by preparative
thin-layer chromatography (acetone : hexane =1 : 1) to afford 19b (77 mg, 0.132 mmol)
as a solid in 66% yield. '"H NMR (CDCls) 6 0.88 (s, 3H), 1.12 (t, J = 7.6 Hz, 3H), 1.19
(t, J=7.6 Hz, 3H), 1.22 (t, J = 7.6 Hz, 3H), 1.24 (s, 3H), 1.26 (m, 1H), 1.57 (s, 3H),
1.48-1.64 (m, 2H), 1.71-1.86 (m, 3H), 2.31 (dq, /= 8.0, 1.2 Hz, 2H), 2.40-2.45 (m, 4H),
2.62 (s, 1H), 2.80 (m, 1H), 3.70 (d, /= 11.9 Hz, 1H), 3.79 (d, J = 11.9 Hz, 1H), 4.80 (dd,
J=11.4,49Hz, 1H), 5.24 (dd, J = 11.4, 4.8 Hz, 1H), 6.47 (s, 1H), 7.44 (dd, /= 8.0, 4.0
Hz, 1H), 8.17 (dt, J = 8.0, 2.4 Hz, 1H), 8.75 (dd, J = 4.8, 1.6 Hz, 1H), 9.05 (d, / = 1.6
Hz, 1H); MS (ESI) m/z 624 (M+H)".

11-0-Cyclopropylcarbonyl-1,7,11-tri-deacetylpyripyropene A (20, PP8217)
7,11-Di-O-cyclopropylcarbonyl-1,7,11-tri-deacetylpyripyropene A (21, PP8216)

To a solution of 2 (20 mg, 0.0436 mmol) and cyclopropanecarboxylic acid (19 mg,
0.218 mmol) in anhydrous DMF (1 ml) were added EDCI (84 mg, 0.436 mmol) and
DMAP (5 mg, 0.0436 mmol) and the mixture was stirred at room temperature for 6 hr.
The reaction mixture was poured into water and extracted with AcOEt. The organic
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layer was washed with water and brine, dried over anhydrous MgSQ,, filtered and
concentrated in vacuo. The resulting residue was purified by PTLC (CHCI; : MeOH =
10 : 1) to afford 20 (9.0 mg, 0.0171 mmol) as a solid in 39% vyield and 21 (8.6 mg,
0.0145 mmol) as a solid in 33% yield.

20: 'H NMR (CDCls) 6 0.83 (s, 3H), 0.88-0.95 (m, 2H), 1.00-1.08 (m, 2H), 1.26 (m,
1H), 1.33 (m, 1H), 1.40 (s, 3H), 1.43 (m, 1H), 1.57-1.74 (m, 2H), 1.67 (s, 3H),
1.79-1.88 (m, 2H), 1.93 (m, 1H), 2.15 (m, 1H), 2.97 (s, 1H), 3.41 (dd, J = 11.2, 5.2 Hz,
1H), 3.75 (d, J = 11.6 Hz, 1H), 3.82 (dd, / = 11.6, 5.2 Hz, 1H), 4.28 (d, J = 11.6 Hz, 1H),
5.00 (d, J = 4.0 Hz, 1H), 6.53 (s, 1H), 7.43 (dd, J = 8.0, 4.4 Hz, 1H), 8.12 (d, J = 8.4 Hz,
1H), 8.70 (m, 1H), 9.02 (m, 1H); **C NMR (CDCls) 6 8.9, 9.0, 12.0, 12.9, 17.7, 25.7,
27.7, 36.7, 38.3, 42.2. 45.7, 54.4, 60.2, 66.1, 71.6, 77.8, 85.6, 99.3, 103.3. 123.8, 126.9,
133.1, 146.7, 151.4, 157.3, 162.4, 164.0, 175.5; MS (ESI) m/z 526 (M+H)"; HRMS
(ESI) m/z calcd. for CogH3sNOg 526.2441, found 526.2440 (M+H)".

21: 'H NMR (CDCls) 6 0.82 (s, 3H), 0.89-0.98 (m, 4H), 1.02-1.13 (m, 4H), 1.28 (dt, J =
12.0, 4.4 Hz, 1H), 1.39-1.42 (m, 1H), 1.42 (s, 3H), 1.51 (d, J = 4.0 Hz, 1H), 1.61-1.73
(m, 3H), 1.72 (s, 3H), 1.81-1.84 (m, 2H), 1.90 (m, 1H), 2.16 (m, 1H), 3.37 (dd, J = 11.2,
5.2 Hz, 1H), 3.62 (d, J = 12.0 Hz, 1H), 4.35 (d, J = 12.0 Hz, 1H), 5.00 (d, J = 4.4 Hz,
1H), 5.02-5.06 (m, 1H), 6.46 (s, 1H), 7.42 (m, 1H), 8.11 (d, J = 8.0 Hz, 1H), 8.70 (m,
1H), 9.02 (m, 1H); **C NMR (CDCl) 6 8.7, 8.9, 9.0, 12.0, 12.6, 12.9, 13.3, 16.4, 17.7,
25.5, 36.7, 38.1, 42.4, 45.6, 51.3, 54.9, 60.3, 65.9, 71.6, 77.9, 83.7, 99.7, 103.1, 124.0,
127.3, 133.3, 147.0, 151.7, 157.5, 162.5, 164.3, 174.1, 176.0; MS (ESI) m/z 594
(M+H)"; HRMS (ESI) m/z calcd. for C33H4NOg 594.2703, found 594.2706 (M+H)".

7-0O-Cyclopropylcarbonyl-1,7,11-tri-deacetyl-1,11-O-isopropylidenepyripyropene A
(23, PP8310)

To a solution of 22 (100 mg, 0.201 mmol), which synthesized by the method previously
reported™®®®, in AcOEt (2 ml) were added pyridine (126 mg, 1.61 mmol) and
cyclopropanecarbonyl chloride (63 mg, 1.21 mmol) and the mixture was stirred at room
temperature for 24 hr. The reaction mixture was poured into water and extracted with
AcOEt. The organic layer was washed with water and brine, dried over anhydrous
MgSOQ;,, filtered and concentrated in vacuo. The resulting residue was purified by PTLC
(acetone : hexane = 1 : 1) to afford 23 (54.1 mg, 0.0958 mmol) as a solid in 48% yield.
'H NMR (CDCls) 6§ 0.95-0.98 (m, 2H), 1.10 (s, 3H), 1.04-1.15 (m, 3H), 1.37 (dt, J =
13.2, 3.2 Hz, 1H), 1.43 (s, 3H), 1.44 (s, 6H), 1.50 (d, J = 4.0 Hz, 1H), 1.58-1.66 (m, 3H),
1.71 (s, 3H), 1.68-1.74 (m, 1H), 1.76-1.83 (m, 1H), 2.22 (m, 1H), 3.04 (brs, 1H), 3.48 (s,
2H), 3.54 (dd, J = 12.0, 3.6 Hz, 1H), 4.97-5.01 (m, 2H), 6.47 (s, 1H), 7.42 (dd, J = 8.0,
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4.8 Hz, 1H), 8.11 (ddd, J = 8.0, 2.0, 2.0 Hz, 1H), 8.69 (dd, J = 4.8, 2.0 Hz, 1H), 9.02 (d,
J = 2.0 Hz, 1H); MS (ESI) m/z 566 (M+H)".

7-0-Cyclopropylcarbonyl-1,7,11-tri-deacetylpyripyropene A (24, PP8311)

To a cold (0 °C) solution of 23 (42 mg, 0.0743 mmol) in THF (2 ml) were added AcOH
(2 ml) and water (0.6 ml) and the mixture was stirred at room temperature for 21 hr.
CHCI; and saturated aqueous NaHCO3 were added to the mixture. The precipitate was
washed with cooled CHCI; and dried in vacuo to give 24 (15.7 mg, 0.0299 mmol) as a
solid in 40% yield. '"H NMR (DMSO-ds) ¢ 0.57 (s, 3H), 0.89-0.99 (m, 4H), 1.14-1.25
(m, 1H), 1.30 (s, 3H), 1.40-1.70 (m, 6H), 1.67 (s, 3H), 1.78 (m, 1H), 1.94 (m, 1H), 2.99
(m, 1H), 3.34 (m, 1H), 3.46 (m, 1H), 4.27 (d, J = 4.8 Hz, 1H), 451 (t, J = 4.8 Hz, 1H),
4.78 (m, 1H), 4.88 (dd, J = 11.2, 5.2 Hz, 1H), 5.43 (d, J = 5.6 Hz, 1H), 6.88 (s, 1H),
7.52 (dd, J = 8.0, 4.8 Hz, 1H), 8.27 (d, J = 8.0 Hz, 1H), 8.66 (d, J = 4.8 Hz, 1H), 9.08 (s,
1H); 3C NMR (DMSO-ds) 6 8.3, 12.5, 12.9, 16.3, 17.0, 25.1, 26.3, 35.8, 37.2, 41.8,
44.1, 53.7, 58.0, 64.3, 69.9, 78.3, 83.1, 99.3, 103.3, 123.9, 129.6, 133.0, 146.6, 151.2,
156.2, 161.7, 173.0; MS (ESI) m/z 526 (M+H)"; HRMS (ESI) m/z calcd. for CgHasNOsg
526.2441, found 526.2439.

7,11-Di-O-tert-butyldimethylsilyl-1,7,11-tri-deacetylpyripyropene A (27, PP8331)

To a solution of 26 (700 mg, 1.23 mmol), which synthesized by the method previously
reported®, in pyridine (7 ml) was added fers-butyldimethylsilyl chloride (550 mg, 3.68
mmol) and the mixture was stirred at room temperature for 14 hr. The reaction mixture
was concentrated and the residue was dissolved in AcOEt. The organic layer was
washed with water and brine, dried over anhydrous MgSQ,, filtered and concentrated in
vacuo. This residue was used in the following step with no further purification. MS
(ESI) m/z 686 (M+H)".

7,11-Di-O-tert-butyldimethylsilyl-1-O-cyclopropylcarbonyl-1,7,11-tri-deacetyl
pyripyropene A (28, PP8334)

Reaction of crude 27 with cyclopropanecarbonyl chloride (1.0 g, 9.84 mmol) gave 28
(684 mg, 0.908 mmol) as a solid in 74% vyield (2 steps from 26) by a similar procedure
to 23. *H NMR (CDCls) 6 -0.01 (s, 3H), 0.01 (s, 3H), 0.12 (s, 3H), 0.16 (s, 3H), 0.78 (s,
3H), 0.82-0.84 (m, 2H), 0.88 (s, 9H), 0.96 (s, 9H), 0.94-0.98 (m, 2H), 1.24-1.28 (m, 1H),
1.38 (s, 3H), 1.38-1.40 (m, 1H), 1.55-1.63 (m, 3H), 1.59 (s, 3H), 1.67-1.71 (m, 1H),
1.75-1.82 (m, 1H), 1.88-1.94 (m, 1H), 2.08-2.11 (m, 1H), 2.79 (d, J = 1.7 Hz, 1H), 3.18
(d, J=10.4 Hz, 1H), 3.24 (d, J = 10.0 Hz, 1H), 3.72 (dd, J = 10.4, 5.0 Hz, 1H), 4.82 (dd,
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J =119, 4.6 Hz, 1H), 4.97-4.98 (m, 1H), 6.35 (s, 1H), 7.41 (dd, J = 8.1, 4.8 Hz, 1H),
8.10 (dt, J = 8.4, 1.8 Hz, 1H), 8.69 (dd, J = 4.8, 1.7 Hz, 1H), 9.00 (d, J = 1.6 Hz, 1H);
MS (ESI) m/z 754 (M+H)".

1-0-Cyclopropylcarbonyl-1,7,11-tri-deacetylpyripyropene A (29, PP8290)

To a cold (0 °C) solution of 28 (350 mg, 0.465 mmol) in THF (2 ml) were added
pyridine (0.5 ml) and HF-pyridine complex (0.6 ml), and the mixture was stirred at
room temperature for 22 hr. The reaction mixture was cooled to 0 °C and saturated
aqueous NaHCOg3 was added and the mixture was extracted with AcOEt. The organic
layer was washed with brine, dried over anhydrous MgSQsy, filtered and concentrated in
vacuo. The resulting residue was purified by silica gel column chromatography
(CHCIl; : MeOH) to afford 29 (146 mg, 0.279 mmol) as a solid in 60% yield. *H NMR
(CDCls) 6 0.75 (s, 3H), 0.87-0.95 (m, 2H), 1.01-1.05 (m, 2H), 1.24-1.35 (m, 2H), 1.41
(s, 3H), 1.49 (m, 1H), 1.59-1.74 (m, 3H), 1.65 (s, 3H), 1.95-2.06 (m, 2H), 2.18 (m, 1H),
2.45 (brs, 1H), 2.90 (s, 1H), 2.93 (d, J = 12.7 Hz, 1H), 3.34 (m, 1H), 3.91 (dd, J = 11.6,
5.2 Hz, 1H), 4.89 (dd, J = 12.2, 4.6 Hz, 1H), 4.97 (d, J = 4.0 Hz, 1H), 6.54 (s, 1H), 7.41
(dd, J = 8.0, 4.4 Hz, 1H), 8.11 (ddd, J = 8.4, 1.6, 1.4 Hz, 1H), 8.69 (dd, J = 4.6, 1.6 Hz,
1H), 9.01 (d, J = 1.7 Hz,); **C NMR (CDCL) 6 8.8, 12.6, 13.0, 15.4, 17.7, 23.1, 27.2,
36.5, 37.7, 42.5, 44.4, 54.3, 60.3, 64.2, 73.7, 77.4, 85.6, 99.3, 103.1, 123.7, 127.2, 133.0,
146.8, 151.5, 157.3, 162.4, 163.9, 176.5; MS (ESI) m/z 526 (M+H)"; HRMS (ESI) m/z
calcd. for C9H3sNOg 526.2441, found 526.2432 (M+H)".

1,11-Di-O-cyclopropylcarbonyl-1,7,11-tri-deacetylpyripyropene A (30, PP8201)

To a solution of 5¢ (2.95 g, 4.46 mmol) in an 90% aqueous MeOH solution (200 ml)
was added DBU (0.75 g, 4.91 mmol) and the mixture was stirred at room temperature
for 14 hr. The reaction was quenched with AcOH, and the mixture was concentrated
under reduced pressure and the residue was dissolved in CHCI;. The organic layer was
washed with brine, dried over anhydrous MgSQO,, filtered and concentrated in vacuo.
The resulting residue was purified by chromatography on silica gel (acetone : hexane) to
afford 30 (0.69 g, 1.17 mmol) as a solid in 26% yield. *H NMR (CDCl5) ¢ 0.85-0.88 (m,
4H), 0.92 (s, 3H), 0.96-1.01 (m, 4H), 1.35 (dt, J = 12.6, 4.0 Hz, 1H), 1.42 (s, 3H),
1.45-1.50 (m, 2H), 1.56-1.63 (m, 3H), 1.66 (s, 3H), 1.79-1.93 (m, 3H), 2.14 (m, 1H),
2.17 (d, J = 3.6 Hz, 1H), 2.85 (d, J = 2.0 Hz, 1H), 3.74 (d, J = 12. 0 Hz, 1H), 3.78-3.82
(m, 1H), 3.86 (d, J = 11.6 Hz, 1H), 4.82 (dd, J = 11.6, 5.2 Hz, 1H), 4.99 (m, 1H), 6.52 (s,
1H), 7.42 (dd, J = 8.0, 4.8 Hz, 1H), 8.11 (dt, /= 8.1, 1.9 Hz, 1H), 8.70 (dd, / = 4.8, 1.6
Hz, 1H), 9.00 (d, J = 2.0 Hz, 1H); **C NMR (CDCL) 6 8.5, 8.6, 8.7, 12.9, 13.2, 15.4,
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17.6, 22.7, 27.6, 36.2, 38.1, 40.7, 45.7, 54.4, 60.3, 65.1, 73.4, 77.6, 85.5, 99.3, 103.2,
123.7, 127.3, 133.0, 146.8, 151.6, 157.3, 162.4, 164.0, 174.1, 174.5; MS (FAB) m/z 594
(M+H)"; HRMS (ESI) m/z calcd. for CassHzNNaOg 616.2523, found 616.2518
(M+Na)".

11-O-tert-Butyldimethylsilyl-1,7,11-tri-deacetylpyripyropene A (31, PP8332)
Reaction of 2 (20 mg, 0.0437 mmol) with zert-butyldimethylsilyl chloride (39 mg, 0.262
mmol) gave 31 (17 mg, 0.0292 mmol) as a solid in 67% yield by a similar procedure to
27. *H NMR (CDCls) § 0.09 (s, 6H), 0.88 (s, 3H), 0.91 (s, 9H), 1.22-1.28 (m, 2H), 1.37
(m, 1H), 1.39 (s, 3H), 1.61-1.67 (m, 1H), 1.65 (s, 3H), 1.74-1.81 (m, 3H), 2.11-2.15 (m,
2H), 2.82 (d, J = 2.1 Hz, 1H), 3.03 (s, 1H), 3.33 (d, J = 9.4 Hz, 1H), 3.62-3.67 (m, 1H),
3.65 (d, J=9.4 Hz, 1H), 3.77-3.80 (m, 1H), 4.90 (m, 1H), 6.50 (s, 1H), 7.41 (dd, J = 7.4,
4.8 Hz, 1H), 8.10 (dt, J = 8.3, 1.8 Hz, 1H), 8.69 (dd, J = 4.8, 1.5 Hz, 1H), 9.00 (d, J =
1.6 Hz, 1H); MS (ESI) m/z 572 (M+H)".

11-O-tert-Butyldimethylsilyl-1,7-di-O-cyclopropylcarbonyl-1,7,11-tri-deacetyl
pyripyropene A (32, PP8335)

Reaction of 31 (12 mg, 0.0210 mmol) with cyclopropanecarboxylic acid (22 mg, 0.252
mmol) gave 32 (11 mg, 0.0158 mmol) as a solid in 75% vyield by a similar procedure to
20 and 21. *H NMR (CDCls) § -0.05 (s, 3H), 0.03 (s, 3H), 0.79 (s, 3H), 0.81-0.84 (m,
2H), 0.88 (s, 9H), 0.91-0.97 (m, 4H), 1.01-1.06 (m, 1H), 1.10-1.14 (m, 1H), 1.29-1.37
(m, 1H), 1.42 (s, 3H), 1.48 (d, J = 4.0 Hz, 1H), 1.56-1.68 (m, 4H), 1.70 (s, 3H),
1.77-1.94 (m, 3H), 2.11 (dt, /= 13.0, 3.1 Hz, 1H), 2.88 (d, J = 1.8 Hz, 1H), 3.19 (s, 2H),
4.87 (dd, J = 11.8, 4.7 Hz, 1H), 4.97-5.01 (m, 2H), 6.46 (s, 1H), 7.40 (dd, J = 8.1, 4.8
Hz, 1H), 8.08-8.11 (m, 1H), 8.68 (dd, J = 4.9, 1.6 Hz, 1H), 9.01 (d, J = 2.3 Hz, 1H); MS
(ESI) m/z 708 (M+H)".

1,7-Di-O-cyclopropylcarbonyl-1,7,11-tri-deacetylpyripyropene A (33, PP8263)

To a solution of 32 (11 mg, 0.0156 mmol) in THF (0.5 ml) was added
tetrabutylammonium fluoride in 1.0 M THF solution (47 ul, 0.0467 mmol), and the
mixture was stirred at room temperature for 17 hr. The reaction mixture was then
poured into water, extracted with AcOEt. The organic layer was washed with brine,
dried over anhydrous Na,SQ,, filtered and concentrated in vacuo. The resulting residue
was purified by PTLC (acetone : hexane = 1 : 1) to afford 33 (1.5 mg, 0.00253 mmol) as
a solid in 16% vyield. *"H NMR (CDCls) 6 0.74 (s, 3H), 0.87-1.01 (m, 6H), 1.08-1.16 (m,
2H), 1.34-1.41 (m, 1H), 1.43 (s, 3H), 1.50-1.65 (m, 4H), 1.67-1.69 (m, 1H), 1.71 (s, 3H),
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1.75-1.81 (m, 3H), 1.95-2.01 (m, 1H), 2.16-2.19 (m, 1H), 2.87 (s, 1H), 3.65 (s, 2H),
4.92 (dd, J = 12.1, 4.5 Hz, 1H), 4.98 (m, 1H), 5.11 (dd, J = 11.6, 4.8 Hz, 1H), 6.46 (s,
1H), 7.40 (dd, J = 8.0, 4.9 Hz, 1H), 8.09-8.11 (m, 1H), 8.69 (d, J = 3.7 Hz, 1H), 9.02 (d,
J = 2.2 Hz, 1H); MS (ESI) m/z 594 (M+H)".

1,11-Di-O-cyclopropylcarbonyl-1,11-di-deacetylpyripyropene A (34a, PP8242)

To a solution of 30 (30 mg, 0.0506 mmol) in anhydrous DMF (1 ml) were added EtsN
(46 mg, 0.455 mmol), DMAP (12 mg, 0.101 mmol) and acetic anhydride (31 mg, 0.303
mmol) and the mixture was stirred at room temperature for 30 min. The reaction
mixture was poured into water, and extracted with AcOEt. The organic layer was
washed with water and brine, dried over MgSQ,, filtered and concentrated in vacuo.
The resulting residue was purified by PTLC (acetone : hexane =1 : 1) to afford 34a (30
mg, 0.0479 mmol) as a solid in 95% yield. *H NMR (CDCls) & 0.84-0.89 (m, 4H), 0.89
(s, 3H), 0.90-1.06 (m, 4H), 1.37 (dt, /= 13.2, 3.8 Hz, 1H), 1.45 (s, 3H), 1.53 (d, /= 4.0
Hz, 1H), 1.55-1.67 (m, 4H), 1.70 (s, 3H), 1.79-1.87 (m, 2H), 1.89-1.94 (m, 2H),
2.14-2.18 (m, 1H), 2.16 (s, 3H), 2.97 (d, J = 2.0 Hz, 1H), 3.77 (s, 2H), 4.81 (dd, J = 11.7,
4.8 Hz, 1H), 5.00 (m, 1H), 5.02 (dd, J = 11.4, 5.0 Hz, 1H), 6.46 (s, 1H), 7.40 (dd, J =
8.0, 4.9 Hz, 1H), 8.09 (dt, /= 8.1, 1.9 Hz, 1H), 8.68 (dd, J = 4.8, 1.6 Hz, 1H), 9.00 (d, J
= 2.0 Hz, 1H); 3C NMR (CDCl;) 6 8.5, 8.6, 8.7, 12.9, 13.1, 13.2, 16.3, 17.5, 21.2, 22.7,
25.3, 36.2, 37.9, 40.6, 45.5, 54.8, 60.3, 64.7, 73.4, 77.6, 83.3, 99.4, 102.9, 123.6, 127.2,
133.0, 146.9, 151.6, 157.4, 162.2, 164.0, 169.9, 174.1, 174.5; MS (ESI) m/z 636
(M+H)"; HRMS (ESI) m/z calcd. for C3sH4NO1o 636.2809, found 636.2809 (M+H)".

1,11-Di-O-cyclopropylcarbonyl-1,7,11-tri-deacetyl-7-O-propionylpyripyropene A
(34b, PP8239)

Reaction of 30 (20 mg, 0.0337 mmol) with propionic anhydride (26 mg, 0.200 mmol)
gave 34b (14 mg, 0.0216 mmol) as a solid in 64% yield by a similar procedure to 34a.
'H NMR (CDCls) 6 0.84-0.89 (m, 4H), 0.90 (s, 3H), 0.96-1.16 (m, 4H), 1.23 (t, J = 7.6
Hz, 3H), 1.34-1.41 (m, 1H), 1.44 (s, 3H), 1.53-1.65 (m, 4H), 1.69 (s, 3H), 1.78-1.94 (m,
4H), 2.15-2.18 (m, 1H), 2.41-2.48 (m, 2H), 2.94 (s, 1H), 3.74 (d, J = 12.0 Hz, 1H), 3.81
(d, J=12.0 Hz, 1H), 4.81 (dd, J = 11.6, 4.8 Hz, 1H), 5.00-5.05 (m, 2H), 6.44 (s, 1H),
7.41 (dd, J=7.9, 4.8 Hz, 1H), 8.10 (m, 1H), 8.69 (d, J = 4.6 Hz, 1H), 9.01 (s, 1H); MS
(ESI) m/z 650 (M+H)"; HRMS (ESI) m/z calcd. for CsgHasNO1 650.2965, found
650.2965 (M+H)".

1,11-Di-O-cyclopropylcarbonyl-1,7,11-tri-deacetyl-7-O-isobutyrylpyripyropene A
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(34c, PP8243)

Reaction of 30 (20 mg, 0.0337 mmol) with isobutyric anhydride (32 mg, 0.202 mmol)
gave 34c¢ (18 mg, 0.0277 mmol) as a solid in 82% yield by a similar procedure to 34a.
'H NMR (CDCls) 6 0.83-0.89 (m, 4H), 0.91 (s, 3H), 0.96-1.09 (m, 4H), 1.26 (d, /= 6.8
Hz, 6H), 1.35-1.42 (m, 1H), 1.45 (s, 3H), 1.53-1.67 (m, 4H), 1.71 (s, 3H), 1.78-1.94 (m,
4H), 2.15-2.18 (m, 1H), 2.58-2.74 (m, 1H), 2.98 (d, J = 1.9 Hz, 1H), 3.73 (d, J = 12.0
Hz, 1H), 3.83 (d, J = 12.0 Hz, 1H), 4.81 (dd, J = 11.7, 4.9 Hz, 1H), 4.94-5.13 (m, 2H),
6.39 (s, 1H), 7.41 (dd, J = 8.0, 4.9 Hz, 1H), 8.09 (dt, J = 8.2, 2.0 Hz, 1H), 8.69 (d, J =
3.9 Hz, 1H), 9.01 (s, 1H); MS (ESI) m/z 664 (M+H)"; HRMS (ESI) m/z calcd. for
Ca7H46NO10664.3122, found 664.3119 (M+H)".

1,11-Di-O-cyclopropylcarbonyl-1,7,11-tri-deacetyl-7-O-pivaloylpyripyropene A
(34d, PP8244)

Reaction of 30 (20 mg, 0.0337 mmol) with pivalic anhydride (38 mg, 0.202 mmol) gave
34d (3.2 mg, 0.00472 mmol) as a solid in 14% vyield by a similar procedure to 34a. *H
NMR (CDCl) ¢ 0.84-0.89 (m, 4H), 0.91 (s, 3H), 0.96-1.07 (m, 4H), 1.29 (s, 9H),
1.38-1.42 (m, 1H), 1.45 (s, 3H), 1.53-1.66 (m, 4H), 1.71 (s, 3H), 1.78-1.92 (m, 4H),
2.15-2.18 (m, 1H), 2.89 (d, / = 1.9 Hz, 1H), 3.71 (d, J = 11.6 Hz, 1H), 3.85 (d, /= 11.6
Hz, 1H), 4.80 (dd, J = 11.4, 5.1 Hz, 1H), 4.98-5.01 (m, 2H), 6.35 (s, 1H), 7.41 (dd, J =
8.2, 5.0 Hz, 1H), 8.09 (dt, J = 8.1, 2.0 Hz, 1H), 8.69 (d, J = 4.1 Hz, 1H), 9.00 (s, 1H);
MS (ESI) m/z 678 (M+H)"; HRMS (ESI) m/z calcd. for CsgHsgNO10 678.3278, found
678.3286 (M+H)".

7-0-Benzoyl-1,11-di-O-cyclopropylcarbonyl-1,7,11-tri-deacetylpyripyropene A
(34e, PP8245)

Reaction of 30 (20 mg, 0.0337 mmol) with benzoic acid (25 mg, 0.202 mmol) gave 34e
(21 mg, 0.0300 mmol) as a solid in 89% vyield by a similar procedure to 20 and 21. *H
NMR (CDCls) 6 0.86-0.91 (m, 4H), 0.92 (s, 3H), 0.96-0.99 (m, 2H), 1.03-1.11 (m, 2H),
1.39-1.45 (m, 1H), 1.50 (s, 3H), 1.55-1.69 (m, 4H), 1.76-2.05 (m, 4H), 1.86 (s, 3H),
2.18-2.22 (m, 1H), 2.99 (s, 1H), 3.75 (d, J = 11.6 Hz, 1H), 3.85 (d, J = 11.6 Hz, 1H),
4.84 (dd, J = 11.4, 4.4 Hz, 1H), 5.04 (m, 1H), 5.30 (dd, J = 11.6, 4.7 Hz, 1H), 6.43 (s,
1H), 7.38-7.39 (m, 1H), 7.48-7.52 (m, 2H), 7.60-7.64 (m, 1H), 8.06 (dd, J = 8.0, 1.7 Hz,
1H), 8.13 (d, J = 8.0 Hz, 2H), 8.67 (d, J = 4.6 Hz, 1H), 8.97 (s, 1H); MS (ESI) m/z 698
(M+H)"; HRMS (ESI) m/z calcd. for C40HNO1o 698.2965, found 698.2957 (M+H)".

1,11-Di-O-cyclopropylcarbonyl-1,7,11-tri-deacetyl-7-O-(2-pyridylcarbonyl)
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pyripyropene A (34f, PP8246)

Reaction of 30 (20 mg, 0.0337 mmol) with picolinic acid (25 mg, 0.202 mmol) gave 34f
(23 mg, 0.0327 mmol) as a solid in 97% vyield by a similar procedure to 20 and 21. *H
NMR (CDCls) 6 0.85-0.90 (m, 4H), 0.92 (s, 3H), 0.97-1.16 (m, 4H), 1.38-1.46 (m, 1H),
1.50 (s, 3H), 1.56-1.60 (m, 1H), 1.63-1.73 (m, 3H), 1.81-2.05 (m, 4H), 1.87 (s, 3H),
2.18-2.22 (m, 1H), 2.99 (d, J = 2.0 Hz, 1H), 3.75 (d, J = 12.0 Hz, 1H), 3.83 (d, / = 12.0
Hz, 1H), 4.84 (dd, J = 11.4, 4.9 Hz, 1H), 5.05 (m, 1H), 5.41 (dd, J = 11.6, 5.5 Hz, 1H),
6.43 (s, 1H), 7.38 (dd, J = 8.0, 4.9 Hz, 1H), 7.53 (dd, J = 7.6, 4.6 Hz, 1H), 7.90 (t, J =
7.2 Hz, 1H), 8.06 (d, /= 8.0 Hz, 1H), 8.19 (d, J = 7.8 Hz, 1H), 8.67 (d, J = 4.4 Hz, 1H),
8.84 (d, J = 4.4 Hz, 1H), 8.97 (d, J = 1.9 Hz, 1H); MS (ESI) m/z 699 (M+H)"; HRMS
(ESI) m/z calcd. for CagHa3N2019 699.2918, found 699.2906 (M+H)".

1,11-Di-O-cyclopropylcarbonyl-1,7,11-tri-deacetyl-7-O-methanesulfonyl
pyripyropene A (34g, PP8237)

To a cold (0 °C) solution of 30 (40 mg, 0.0674 mmol) in pyridine (1 ml) was added
methanesulfonyl chloride (23 mg, 0.202 mmol) and the mixture was stirred at 0 °C for 1
hr. The reaction mixture was concentrated in vacuo. The resulting residue was purified
by PTLC (CHCI; : MeOH = 10 : 1) to afford 34g (7.4 mg, 0.0110 mmol) as a solid in
16% yield. *H NMR (CDCls) ¢ 0.87-0.90 (m, 4H), 0.93 (s, 3H), 0.98-1.00 (m, 2H),
1.04-1.16 (m, 2H), 1.32-1.39 (m, 1H), 1.45 (s, 3H), 1.48-1.51 (m, 1H), 1.56-1.65 (m,
3H), 1.71 (s, 3H), 1.78-1.95 (m, 3H), 2.06-2.10 (m, 1H), 2.15-2.18 (m, 1H), 2.93 (d, J =
2.0 Hz, 1H), 3.18 (s, 3H), 3.72 (d, J = 12.0 Hz, 1H), 3.98 (d, J = 11.7 Hz, 1H), 4.67 (dd,
J=12.2,5.1 Hz, 1H), 4.82 (dd, J = 11.8, 4.8 Hz, 1H), 5.01 (m, 1H), 6.45 (s, 1H), 7.42
(dd, s =17.9, 4.8 Hz, 1H), 8.10 (d, J = 8.1 Hz, 1H), 8.70 (s, 1H), 9.02 (s, 1H); MS (ESI)
m/z 672 (M+H)"; HRMS (ESI) m/z calcd. for C34H4oNO1;S 672.2479, found 672.2476
(M+H)".

1,11-Di-O-cyclopropylcarbonyl-1,7,11-tri-deacetyl-7-dehydropyripyropene A

(35, PP8234)

To a cold (0 °C) solution of 30 (20 mg, 0.0337 mmol) in CH,Cl, (1 ml) was added
Dess-Martin periodinan (21 mg, 0.0506 mmol) and the mixture was stirred at 0 °C for 3
hr. The reaction was quenched with 10% aqueous Na,SOs, and CHCI; was added to the
mixture. The organic layer was washed with brine, dried over MgSQ,, filtered and
concentrated in vacuo. The resulting residue was purified by PTLC (acetone : hexane =
1 : 1) to afford 35 (5.4 mg, 0.00913 mmol) as a solid in 27% yield. *H NMR (CDCls) 6
0.83-1.00 (m, 8H), 0.96 (s, 3H), 1.44 (m, 1H), 1.53-1.61 (m, 2H), 1.63 (s, 3H), 1.76 (d,
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J=3.7 Hz, 1H), 1.81 (s, 3H), 1.87 (m, 2H), 1.94-1.97 (m, 1H), 2.21 (m, 1H), 2.53 (dd, J
=14.9, 2.6 Hz, 1H), 2.78 (t, J = 14.9 Hz, 1H), 2.91 (d, J = 1.5 Hz, 1H), 3.66 (d, J = 12.0
Hz, 1H), 3.84 (d, J = 12.0 Hz, 1H), 4.82 (dd, J = 11.7, 4.8 Hz, 1H), 5.06 (m, 1H), 6.71
(s, 1H), 7.41 (dd, J = 8.0, 4.8 Hz, 1H), 8.09 (dt, J = 8.0, 1.7 Hz, 1H), 8.70 (dd, J = 4.8,
1.7 Hz, 1H), 9.02 (d, J = 1.7 Hz, 1H); *C NMR (CDCls) ¢ 8.5, 8.6, 8.8, 12.7, 12.8, 13.1,
16.8, 20.3, 22.6, 36.0, 36.1, 37.8, 41.0, 46.9, 55.8, 61.1, 64.4, 73.0, 84.2, 99.3, 103.4,
123.7, 127.0, 132.9, 146.9, 151.8, 157.8, 161.9, 163.7, 174.4, 174.0, 204.2; MS (ESI)
m/z 592 (M+H)*; HRMS (ESI) m/z calcd. for CasHagNOg 592.2547, found 592.2545
(M+H)".

1,11-Di-O-cyclopropylcarbonyl-1,7,11-tri-deacetyl-7-O-thiocarbonylimidazoyl
pyripyropene A (36, PP8222)

To a solution of 30 (50 mg, 0.0843 mmol) in toluene (3 ml) was added
1,1’-thiocarbonyldiimidazole (90 mg, 0.506 mmol) and the mixture was refluxed for 3
hr. The reaction mixture was cooled to room temperature, and AcOEt and water were
added to the mixture. The organic layer was washed with brine, dried over anhydrous
MgSOQ;,, filtered and concentrated in vacuo. The resulting residue was purified by PTLC
(acetone : hexane = 1 : 1) to afford 36 (41 mg, 0.0584 mmol) as a solid in 69% yield. *H
NMR (CDCls) ¢ 0.86-0.91 (m, 4H), 0.93 (s, 3H), 0.98-1.01 (m, 2H), 1.04-1.08 (m, 2H),
1.39-1.45 (m, 1H), 1.51 (s, 3H), 1.64-1.72 (m, 4H), 1.75-1.84 (m, 2H), 1.87 (s, 3H),
1.95-1.98 (m, 1H), 2.18-2.25 (m, 2H), 2.95 (d, J = 1.7 Hz, 1H), 3.73 (d, J = 12.0 Hz,
1H), 3.81 (d, /= 12.0 Hz, 1H), 4.86 (dd, J = 11.7, 4.6 Hz, 1H), 5.05 (m, 1H), 5.69 (dd, J
=11.0, 4.9 Hz, 1H), 6.48 (s, 1H), 7.10 (s, 1H), 7.40 (dd, J = 8.2, 5.0 Hz, 1H), 7.69 (s,
1H), 8.09 (dt, J = 8.2, 1.9 Hz, 1H), 8.40 (s, 1H), 8.69 (d, J = 3.4 Hz, 1H), 9.00 (d, J =
1.7 Hz, 1H); MS (ESI) m/z 704 (M+H)".

1,11-Di-O-cyclopropylcarbonyl-7-deacetoxy-1,11-di-deacetylpyripyropene A

(37, PP8236)

To a solution of tributyltin hydride (20 mg, 0.700 mmol) in toluene (2 ml) was added 36
(41 mg, 0.0583 mmol) in toluene (1 ml) and the mixture was refluxed for 3 hr. After
cooled to room temperature, ACOEt and water were added to the mixture. The organic
layer was washed with brine, dried over anhydrous Na,SQy, filtered and concentrated in
vacuo. The resulting residue was purified by PTLC (acetone : hexane = 1 : 1) to afford
37 (3.5 mg, 0.00606 mmol) as a solid in 10% yield. *H NMR (CDCls) & 0.84-1.00 (m,
8H), 0.90 (s, 3H), 1.12-1.16 (m, 1H), 1.25 (s, 1H), 1.35-1.46 (m, 1H), 1.41 (s, 3H),
1.56-1.70 (m, 5H), 1.66 (s, 3H), 1.78-1.89 (m, 2H), 2.12-2.17 (m, 2H), 2.82 (d, /= 1.4
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Hz, 1H), 3.69 (d, J = 11.9 Hz, 1H), 3.91 (d, J = 11.9 Hz, 1H), 4.83 (dd, J = 11.5, 5.1 Hz,
1H), 4.99 (m, 1H), 6.46 (s, 1H), 7.42 (m, 1H), 8.11 (dt, J = 8.0, 1.7 Hz, 1H), 8.69 (m,
1H), 9.01 (m, 1H); *C NMR (CDCls) 6 8.5, 13.0, 13.1, 17.5, 19.1, 22.1, 22.7, 36.4, 37.9,
40.8, 41.1, 48.3, 56.2, 60.4, 65.0, 73.7, 82.1, 99.6, 103.4, 123.7, 127.3, 132.9, 146.9,
151.6, 157.1, 162.7, 164.0, 174.2, 174.5; MS (ESI) m/z 578 (M+H)*: HRMS (ESI) m/z
calcd. for Ca3HiNOg 578.2754, found 578.2748 (M+H)".

1,11-Di-O-cyclopropylcarbonyl-1,11-di-deacetyl-7-deacetoxy-7-epichloro
pyripyropene A (38, PP8268)

To a cold (0 °C) solution of 30 (50 mg, 0.0843 mmol) in CH,CI, (3 ml) were added
DMAP (30 mg, 0.253 mmol) and trifluoromethanesulfonic anhydride (35 mg, 0.126
mmol) and the mixture was stirred at room temperature for 3 hr. CHCl; and water were
added to the reaction mixture. The organic layer was washed with brine, dried over
anhydrous MgSO,, filtered and concentrated in vacuo to afford a crude compound (82
mg). To a cold (0 °C) solution of this crude compound in DMF (1 ml) was added
lithium chloride (130 mg, 3.07 mmol) and stirred at room temperature for 20 hr. The
reaction mixture was diluted with AcOEt and washed with water and brine, dried over
Na,SQ,, filtered and concentrated in vacuo. The resulting residue was purified by PTLC
(acetone : hexane = 1 : 1) to afford 38 (38 mg, 0.0622 mmol) as a solid in 74% yield. *H
NMR (CDCl) ¢ 0.81-0.87 (m, 4H), 0.90 (s, 3H), 0.98-1.03 (m, 4H), 1.45 (s, 3H),
1.45-1.54 (m, 1H), 1.56-1.64 (m, 2H), 1.78 (s, 3H), 1.80-1.88 (m, 1H), 1.92-1.96 (m,
1H), 1.99-2.00 (m, 2H), 2.10-2.22 (m, 3H), 2.88 (d, J = 3.5 Hz, 1H), 3.61 (d, / = 11.9
Hz, 1H), 3.95 (d, J = 11.9 Hz, 1H), 4.43 (t, J = 2.7 Hz, 1H), 4.93 (dd, / = 11.7, 4.8 Hz,
1H), 5.05 (dd, J = 3.4, 3.2 Hz, 1H), 6.53 (s, 1H), 7.41 (dd, J = 8.0, 4.8 Hz, 1H), 8.10
(ddd, s = 8.0, 1.8, 1.2 Hz, 1H), 8.69 (dd, J = 4.8, 1.2 Hz, 1H), 9.02 (d, J = 1.8 Hz, 1H);
MS (ESI) m/z 612 (M+H)"; HRMS (ESI) m/z calcd. for Cs3sHzCINOg 612.2364, found
612.2368 (M+H)".

1,11-Di-O-cyclopropylcarbonyl-7-deacetoxy-1,11-di-deacetyl-7-epiacetoxy
pyripyropene A (39, PP8271)

To a cold (0 °C) solution of 30 (300 mg, 0.506 mmol) in CH,Cl, (3 ml) were added
DMAP (246 mg, 2.01 mmol) and trifluoromethanesulfonic anhydride (285 mg, 1.01
mmol) and the mixture was stirred at room temperature for 2 hr. Water was added to the
mixture, and the mixture was extracted with CHCl;. The organic layer was washed with
brine, dried over anhydrous MgSQ, filtered and concentrated in vacuo. To a cold (0 °C)
solution of the residue in DMF (2 ml) and hexamethylphosphoric triamide (HMPA) (2
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ml) was added lithium acetate (334 mg, 5.06 mmol) and stirred at 60 °C for 14 hr. The
reaction mixture was diluted with AcOEt and washed with water and brine, dried over
Na,SO,, filtered and concentrated in vacuo. The resulting residue was purified by
chromatography on silica gel (acetone : hexane) to afford 39 (274 mg, 0.431 mmol) as a
solid in 85% yield. *H NMR (CDCls) § 0.81-0.88 (m, 4H), 0.91 (s, 3H), 0.96-1.04 (m,
4H), 1.44 (s, 3H), 1.45-1.49 (m, 1H), 1.54-1.59 (m, 2H), 1.72 (s, 3H), 1.79-1.84 (m, 2H),
1.85-1.92 (m, 3H), 1.95-1.98 (m, 1H), 2.07 (s, 3H), 2.16-2.20 (m, 1H), 2.90 (s, 1H),
3.74 (s, 2H), 4.87 (dd, J = 11.5, 5.1 Hz, 1H), 5.03 (dd, J = 3.8, 2.7 Hz, 1H), 5.29 (dd, J
= 3.0, 2.4 Hz, 1H), 6.44 (s, 1H), 7.40 (dd, J = 8.0, 4.8 Hz, 1H), 8.09 (ddd, J = 8.1, 2.2,
1.8 Hz, 1H), 8.69 (dd, J = 4.8, 1.6 Hz, 1H), 9.02 (d, J = 1.7 Hz, 1H); MS (ESI) m/z 636
(M+H)"; HRMS (ESI) m/z calcd. for C3sH4NO1g 636.2809, found 636.2813 (M+H)" .

1,11-Di-O-cyclopropylcarbonyl-7-deacetoxy-1,11-di-deacetyl-7-epihydroxy
pyripyropene A (40, PP8278)

To a cold (0 °C) solution of 39 (270 mg, 0.425 mmol) in an 90% aqueous MeOH
solution (5 ml) was added potassium carbonate (58 mg, 3.56 mmol) and the mixture
was stirred at 0 °C for 4 hr. The reaction was quenched with AcOH, and the mixture was
concentrated under reduced pressure and the residue was dissolved in CHCIs. The
organic layer was washed with brine, dried over anhydrous MgSOQO,, filtered and
concentrated in vacuo. The resulting residue was purified by PTLC (acetone : hexane =
1: 1) to afford 40 (51 mg, 0.0860 mmol) as a solid in 20% yield. *H NMR (CDCls) 6
0.80-0.86 (m, 4H), 0.89 (s, 3H), 0.96-1.10 (m, 4H), 1.40 (s, 3H), 1.42-1.44 (m, 1H),
1.56-1.62 (m, 2H), 1.64 (s, 3H), 1.77-1.81 (m, 2H), 1.83-1.91 (m, 2H), 1.96 (d, J = 4.0
Hz, 1H), 2.03 (dd, J = 12.5, 2.0 Hz, 1H), 2.13 (dt, J = 13.1, 3.4 Hz, 1H), 2.41 (s, 1H),
2.87 (d, J = 1.8 Hz, 1H), 3.61 (d, J = 11.6 Hz, 1H), 3.96 (d, J = 11.6 Hz, 1H), 3.97 (m,
1H), 4.86 (dd, J = 11.6, 4.8 Hz, 1H), 5.01 (m, 1H), 6.51 (s, 1H), 7.41 (dd, J = 7.8, 4.7
Hz, 1H), 8.11 (dt, J = 8.2, 2.1 Hz, 1H), 8.69 (dd, J = 4.8, 1.6 Hz, 1H), 9.01 (d, J = 2.0
Hz, 1H); MS (ESI) m/z 594 (M+H)"; HRMS (ESI) m/z calcd. for C33H4NOg 594.2703,
found 594.2703 (M+H)".

11-O-Cyclopropylcarbonyl-11-deacetylpyripyropene A (41a, PP8253)

Reaction of 20 (30 mg, 0.0571 mmol) with acetic anhydride (70 mg, 0.685 mmol) gave
41a (27 mg, 0.0445 mmol) as a solid in 78% yield by a similar procedure to 34a. *H
NMR (CDCls) 6 0.86-0.90 (m, 2H), 0.89 (s, 3H), 1.02-1.06 (m, 1H), 1.12-1.16 (m, 1H),
1.35-1.41 (m, 1H), 1.45 (s, 3H), 1.53-1.65 (m, 3H), 1.70 (s, 3H), 1.75-1.95 (m, 4H),
2.05 (s, 3H), 2.09 (m, 1H), 2.17 (s, 3H), 2.97 (d, J = 2.2 Hz, 1H), 3.73 (d, J = 12.0 Hz,
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1H), 3.82 (d, J = 12.0 Hz, 1H), 4.79 (dd, J = 11.7, 4.6 Hz, 1H), 5.01-5.05 (m, 2H), 6.46
(s, 1H), 7.41 (dd, J = 8.0, 4.9 Hz, 1H), 8.10 (dt, J = 8.0, 1.9 Hz, 1H), 8.69 (dd, J = 4.7,
1.3 Hz, 1H), 9.01 (d, J = 1.7 Hz, 1H); MS (ESI) m/z 610 (M+H)".

11-0O-Cyclopropylcarbonyl-7,11-di-deacetylpyripyropene A (42a, PP8261)

Reaction of 41a (27 mg, 0.0445 mmol) with DBU (7 mg, 0.0491 mmol) gave 42a (6.6
mg, 0.0116 mmol) as a solid in 26% yield by a similar procedure to 30. *H NMR
(CDCl3) ¢ 0.87-0.92 (m, 2H), 0.90 (s, 3H), 0.99-1.02 (m, 1H), 1.11-1.16 (m, 1H),
1.33-1.36 (m, 1H), 1.43 (s, 3H), 1.46-1.51 (m, 2H), 1.58-1.63 (m, 2H), 1.66 (s, 3H),
1.79-1.89 (m, 3H), 2.05 (s, 3H), 2.10-2.18 (m, 1H), 2.28 (m, 1H), 2.90 (s, 1H),
3.77-3.85 (m, 3H), 4.78-4.81 (m, 1H), 5.00 (s, 1H), 6.53 (s, 1H), 7.41-7.44 (m, 1H),
8.11 (d, J = 6.8 Hz, 1H), 8.70 (s, 1H), 9.01 (s, 1H); MS (ESI) m/z 568 (M+H)"; HRMS
(ESI) m/z calcd. for C3;H3sNOg 568.2547, found 568.2536 (M+H)".

11-0-Cyclopropylcarbonyl-1,7,11-tri-deacetyl-1,7-di-O-propionylpyripyropene A
(41b, PP8249)

Reaction of 20 (30 mg, 0.0571 mmol) with propionic anhydride (89 mg, 0.685 mmol)
gave 41b (18 mg, 0.0284 mmol) as a solid in 50% yield by a similar procedure to 34a.
'H NMR (CDCls) 6 0.88-0.90 (m, 2H), 0.90 (s, 3H), 1.02-1.06 (m, 1H), 1.12-1.18 (m,
1H), 1.13 (t, J = 7.2 Hz, 3H), 1.23 (t, J = 7.6 Hz, 3H), 1.37-1.40 (m, 1H), 1.45 (s, 3H),
1.54-1.64 (m, 3H), 1.70 (s, 3H), 1.78-1.92 (m, 4H), 2.15-2.18 (m, 1H), 2.29-2.35 (m,
2H), 2.44-2.47 (m, 2H), 2.95 (s, 1H), 3.72 (d, J = 12.0 Hz, 1H), 3.83 (d, J = 12.0 Hz,
1H), 4.77-4.81 (m, 1H), 5.01-5.07 (m, 2H), 6.44 (s, 1H), 7.40-7.43 (m, 1H), 8.10 (d, J =
7.6 Hz, 1H), 8.69 (s, 1H), 9.02 (s, 1H); MS (ESI) m/z 638 (M+H)".

11-O-Cyclopropylcarbonyl-1,7,11-tri-deacetyl-1-O-propionylpyripyropene A

(42b, PP8262)

Reaction of 41b (18 mg, 0.0284 mmol) with DBU (5 mg, 0.0312 mmol) gave 42b (5.8
mg, 0.00998 mmol) as a solid in 35% vyield by a similar procedure to 30. *H NMR
(CDCls) 6 0.85-0.92 (m, 2H), 0.91 (s, 3H), 0.97-1.01 (m, 2H), 1.14 (t, J = 7.6 Hz, 3H),
1.34-1.37 (m, 1H), 1.42 (s, 3H), 1.46-1.51 (m, 2H), 1.57-1.64 (m, 2H), 1.66 (s, 3H),
1.78-1.94 (m, 3H), 2.14-2.18 (m, 1H), 2.30-2.36 (m, 3H), 2.91 (d, J = 1.5 Hz, 1H),
3.75-3.83 (m, 1H), 3.77 (d, J = 12.0 Hz, 1H), 3.84 (d, J = 12.0 Hz, 1H), 4.80 (dd, J =
11.7, 4.9 Hz, 1H), 5.00 (m, 1H), 6.53 (s, 1H), 7.43 (dd, J = 8.0, 4.9 Hz, 1H), 8.11 (dt, J
= 8.0, 1.8 Hz, 1H), 8.70 (d, J = 3.7 Hz, 1H), 9.01 (s, 1H); MS (ESI) m/z 582 (M+H)";
HRMS (ESI) m/z calcd. for Cs;H4NOg 582,2703, found 582.2702 (M+H)".
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1,11-Di-O-cyclopropylcarbonyl-1,7,11-tri-deacetyl-13-dehydropyripyropene A

(43, PP8235)

Reaction of 30 (20 mg, 0.0337 mmol) with Dess-Martin periodinan (21 mg, 0.0506
mmol) gave 43 (4 mg, 0.00693 mmol) as a solid in 21% yield by a similar procedure to
35. 'H NMR (CDCls) 6 0.83-0.92 (m, 4H), 0.90 (s, 3H), 0.94-1.03 (m, 4H), 1.14-1.20
(m, 1H), 1.22 (s, 3H), 1.42-1.49 (m, 1H), 1.53 (s, 3H), 1.55-1.66 (m, 4H), 1.74-1.84 (m,
1H), 1.87-1.91 (m, 1H), 2.54 (s, 1H), 2.79 (dt, J = 13.6, 3.4 Hz, 1H), 3.65 (s, 1H), 3.74
(d, /=120 Hz, 1H), 3.89 (d, J = 11.7 Hz, 1H), 4.03 (dd, J = 11.0, 4.6 Hz, 1H), 4.81 (dd,
J=11.4,5.2 Hz, 1H), 6.57 (s, 1H), 7.46 (dd, J = 8.1, 4.9 Hz, 1H), 8.19 (dt, /= 8.1, 1.8
Hz, 1H), 8.76 (d, J = 3.7 Hz, 1H), 9.05 (s, 1H); MS (ESI) m/z 592 (M+H)"; HRMS
(ESI) m/z calcd. for Ca3sHagNOg 592.2547, found 592.2543 (M+H)™.

1,11-Di-O-cyclopropylcarbonyl-1,7,11-tri-deacetyl-5-dehydro-13-deoxy
pyripyropene A (44, PP8267)

To a solution of 30 (100 mg, 0.169 mmol) in anhydrous THF (1 ml) was added
p-toluenesulfonic acid monohydrate (160 mg, 0.841 mmol) and the mixture was stirred
at room temperature for 25 hr. The reaction mixture was diluted with AcOEt and
washed with aqueous NaHCO3. The organic layer was washed with brine, dried over
MgSOQ;,, filtered and concentrated in vacuo. The resulting residue was purified by PTLC
(acetone : hexane = 1 : 1) to afford 44 (90 mg, 0.157 mmol) as a solid in 93% yield. *H
NMR (CDCls) ¢ 0.84-0.88 (m, 4H), 0.91 (s, 3H), 0.96-1.00 (m, 4H), 1.24 (s, 3H), 1.56
(s, 3H), 1.57-1.65 (m, 5H), 1.74-1.80 (m, 1H), 1.87-1.91 (m, 1H), 1.95-1.99 (m, 1H),
2.04-2.07 (m, 1H), 2.58 (d, J = 3.2 Hz, 1H), 3.75 (d, J = 12.0 Hz, 1H), 3.92 (d, / = 12.0
Hz, 1H), 4.05 (dd, J = 7.3, 3.8 Hz, 1H), 4.81 (dd, J = 11.8, 4.6 Hz, 1H), 6.33 (s, 1H),
6.57 (s, 1H), 7.41 (dd, J = 8.0, 4.9 Hz, 1H), 8.12 (dt, J = 8.1, 1.9 Hz, 1H), 8.67 (dd, J =
4.7, 1.6 Hz, 1H), 9.01 (d, J = 2.2 Hz, 1H); *C NMR (CDCls) ¢ 8.6, 13.0, 13.1, 20.3,
23.0, 24.2, 26.7, 35.3, 39.0, 40.8, 41.3, 64.7, 73.0, 77.4, 86.3, 98.3, 101.3, 110.7, 123.7,
127.3, 132.8, 145.3, 146.7, 151.3, 157.3, 161.4, 174.0, 175.6; MS (ESI) m/z 576
(M+H)"; HRMS (ESI) m/z calcd. for C33H3sNOg 576.2597, found 576.2590 (M+H)".

13-0-Acetyl-1,11-di-O-cyclopropylcarbonyl-1,11-di-deacetylpyripyropene A

(45, PP8357)

Reaction of 34a (1.0 g, 1.57 mmol) with acetic anhydride (1.6 g, 15.7 mmol) gave 45
(0.88 g, 1.29 mmol) as a solid in 82% yield by a similar procedure to 34a. ‘H NMR
(CDCls) 0 0.83-0.90 (m, 4H), 0.87 (s, 3H), 0.96-0.98 (m, 2H), 1.02-1.08 (m, 2H), 1.13
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(s, 3H), 1.26-1.32 (m, 1H), 1.53-1.69 (m, 4H), 1.71 (s, 3H), 1.75 (M, 2H), 1.79-1.90 (m,
2H), 2.11 (s, 3H), 2.18 (s, 3H), 2.34-2.47 (m, 1H), 3.74 (d, J = 12.0 Hz, 1H), 3.78 (d, J
= 12.0 Hz, 1H), 4.82 (dd, J = 11.7, 4.6 Hz, 1H), 5.02-5.06 (m, 1H), 6.38 (d, J = 3.4 Hz,
1H), 6.42 (s, 1H), 7.41 (dd, J = 7.6, 4.9 Hz, 1H), 8.11 (dt, J = 8.1, 2.0 Hz, 1H), 8.69 (dd,
J=4.8, 1.6 Hz, 1H), 9.00 (d, /= 1.7 Hz, 1H); MS (ESI) m/z 678 (M+H)".

1,11-Di-O-cyclopropylcarbonyl-1,11-di-deacetyl-13-O-methylpyripyropene A

(46, PP8358)

To a solution of 45 (2.3 g, 3.40 mmol) in MeOH (50ml) was added 5% hydrochloric
acid (2 ml) and the mixture was stirred at room temperature for 4 days. The reaction
was quenched with EtsN, and the mixture was concentrated in vacuo. The resulting
residue was purified by chromatography on silica gel (acetone : hexane) to afford 46
(172 mg, 0.265 mmol) as a solid in 8% yield. *"H NMR (CDCls) 6 0.84-0.88 (m, 4H),
0.90 (s, 3H), 0.97-1.06 (m, 4H), 1.33-1.36 (m, 1H), 1.38 (s, 3H), 1.46 (d, J = 3.0 Hz,
1H), 1.52-1.66 (m, 4H), 1.71 (s, 3H), 1.78-1.86 (m, 2H), 1.92-1.96 (m, 1H), 2.02-2.05
(m, 1H), 2.16 (s, 3H), 3.61 (s, 3H), 3.76 (s, 2H), 4.68 (d, J = 3.0 Hz, 1H), 4.81 (dd, J =
11.8, 4.7 Hz, 1H), 4.96 (dd, J = 11.5, 5.0 Hz, 1H), 6.38 (s, 1H), 7.39 (ddd, J = 8.0, 4.9,
0.7 Hz, 1H), 8.08-8.11 (m, 1H), 8.68 (dd, J = 4.8, 1.6 Hz, 1H), 9.00 (d, J = 1.7 Hz, 1H);
3C NMR (CDCls) 6 8.5, 8.6, 12.9, 13.1, 13.3, 17.0, 21.3, 22.8, 25.4, 36.8, 38.0, 40.6,
45.6, 54.9, 59.4, 64.7, 68.7, 73.3, 78.0, 83.3, 99.3, 101.3, 123.6, 127.3, 133.0, 146.9,
151.5, 157.4, 163.2, 163.9, 169.9, 174.1, 174.5; MS (ESI) m/z 650 (M+H)".

1,11-Di-O-cyclopropylcarbonyl-1,7,11-tri-deacetyl-13-O-methylpyripyropene A

(47, PP8349)

Reaction of 46 (170 mg, 0.262 mmol) with potassium carbonate (36 mg, 0.262 mmol)
gave 47 (129 mg, 0.212 mmol) as a solid in 81% yield by a similar procedure to 40. *H
NMR (CDCls) 6 0.84-0.87 (m, 4H), 0.91 (s, 3H), 0.94-1.04 (m, 4H), 1.31-1.43 (m, 1H),
1.36 (s, 3H), 1.39 (d, J = 3.0 Hz, 1H), 1.45 (d, J = 12.0 Hz, 1H), 1.56-1.63 (m, 3H), 1.68
(s, 3H), 1.79-1.93 (m, 3H), 2.01-2.05 (m, 1H), 3.61 (s, 3H), 3.70-3.75 (m, 2H), 3.85 (d,
J=11.8 Hz, 1H), 4.67 (d, J = 2.8 Hz, 1H), 4.81 (dd, J = 11.6, 4.9 Hz, 1H), 6.46 (s, 1H),
7.41 (dd, J = 8.0, 4.9 Hz, 1H), 8.11 (m, 1H), 8.68 (dd, J = 4.8, 1.2 Hz, 1H), 8.99 (d, J =
1.9 Hz, 1H), *C NMR (CDCls) 6 8.6, 13.0, 13.1, 15.9, 17.0, 22.7, 27.5, 36.7, 38.2, 40.6,
45.6, 54.5, 59.2, 64.9, 68.7, 73.2, 77.9, 85.5, 99.0, 101.4, 123.6, 127.3, 132.9, 146.7,
151.3, 157.2, 163.3, 163.8, 174.1, 174.4; MS (ESI) m/z 608 (M+H)"; HRMS (ESI) m/z
calcd. for C34H4,NOg 608.2860, found 608.2859 (M+H)".
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1,11,13-Tri-O-cyclopropylcarbonyl-1,11-di-deacetylpyripyropene A (48, PP8359)

To a cold (0 °C) solution of 34a (1.0 g, 1.57 mmol) in AcOEt (10 ml) were added
pyridine (3.73 g, 47.1 mmol) and cyclopropanecarbonyl chloride (4.90 g, 47.1 mmol)
and the mixture was stirred at 40 °C for 8 hr. The reaction was quenched with MeOH,
and the mixture was concentrated under reduced pressure and the residue was dissolved
in AcOEt. The organic layer was washed with water and brine, dried over anhydrous
Na,SO,, filtered and concentrated in vacuo. The resulting residue was purified by
chromatography on silica gel (acetone : hexane) to afford 48 (0.223 g, 0.317 mmol) as a
solid in 20% yield. *H NMR (CDCls) ¢ 0.83-0.92 (m, 6H), 0.87 (s, 3H), 0.96-1.16 (m,
6H), 1.14 (s, 3H), 1.24-1.30 (m, 1H), 1.53-1.66 (m, 4H), 1.67-1.74 (m, 1H), 1.73 (s, 3H),
1.75-1.90 (m, 3H), 2.18 (s, 3H), 2.42-2.45 (m, 1H), 3.73-3.79 (m, 2H), 4.82 (dd, J =
12.0, 4.7 Hz, 1H), 5.01-5.05 (m, 1H), 6.39 (d, J = 3.0 Hz, 1H), 6.41 (s, 1H), 7.40 (dd, J
=8.0, 4.1 Hz, 1H), 8.10 (dt, /= 8.2, 1.9 Hz, 1H), 8.68 (dd, J = 4.8, 1.6 Hz, 1H), 9.00 (d,
J = 2.2 Hz, 1H); *C NMR (CDCL) 6 8.3, 8.5, 8.7, 12.9, 13.1, 13.3, 13.4, 16.2, 21.3,
22.8, 25.0, 36.0, 37.7, 40.7, 45.8, 54.6, 60.8, 64.6, 73.2, 77.6, 82.9, 98.7, 99.7, 123.6,
127.2, 133.1, 146.9, 151.7, 158.0, 161.6, 163.3, 169.8, 173.3, 174.0, 174.5; MS (ESI)
m/z 704 (M+H)".

1,11,13-Tri-O-cyclopropylcarbonyl-1,7,11-tri-deacetylpyripyropene A (49, PP8350)
Reaction of 48 (430 mg, 0.612 mmol) with potassium carbonate (24 mg, 0.184 mmol)
gave 49 (328 mg, 0.496 mmol) as a solid in 81% yield by a similar procedure to 40. *H
NMR (CDCl) ¢ 0.84-0.92 (m, 6H), 0.88 (s, 3H), 0.95-1.03 (m, 6H), 1.23 (s, 3H),
1.24-1.26 (m, 1H), 1.45-1.48 (m, 1H), 1.54-1.62 (m, 4H), 1.65 (d, J = 3.5 Hz, 1H), 1.70
(s, 3H), 1.72-1.75 (m, 1H), 1.84-1.88 (m, 2H), 2.31 (br s, 1H), 2.42 (dt, J = 13.2, 3.0 Hz,
1H), 3.72 (d, J = 12.0 Hz, 1H), 3.79-3.82 (m, 1H), 3.86 (d, J = 11.8 Hz, 1H), 4.82 (dd, J
=12.0, 4.7 Hz, 1H), 6.38 (d, J = 3.4 Hz, 1H), 6.48 (s, 1H), 7.41 (dd, J = 8.5, 5.0 Hz,
1H), 8.11 (dt, J = 8.1, 1.9 Hz, 1H), 8.69 (dd, J = 4.8, 1.6 Hz, 1H), 9.00 (d, J = 1.7 Hz,
1H), *C NMR (CDCls) 6 8.5, 13.0, 13.3, 15.2, 16.2, 22.7, 27.2, 36.0, 37.8, 40.7, 54.2,
54.3, 60.8, 64.9, 73.1, 77.7, 85.1, 98.5, 99.8, 123.6, 127.2, 133.1, 146.8, 151.6, 158.0,
161.7, 163.3, 173.4, 174.1, 174.5; MS (ESI) m/z 662 (M+H)"; HRMS (ESI) m/z calcd.
for C37H44NO10 662.2965, found 662.2955 (M+H)".

1,11-Di-deacetylpyripyropene O (50, PP8327)

Reaction of PP-O (30 mg, 0.0589 mmol) with potassium carbonate (20 mg, 0.145
mmol) gave 50 (23 mg, 0.0541 mmol) as a solid in 92% yield by a similar procedure to
40. 'H NMR (CDCls) 6 0.89 (s, 3H), 0.97 (s, 3H), 1.14 (dt, J = 12.8, 4.2 Hz, 1H),
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1.20-1.25 (m, 1H), 1.28 (s, 3H), 1.45-1.59 (m, 3H), 1.64-1.75 (m, 3H), 1.82 (dt, J = 9.6,
3.5 Hz, 1H), 2.11-2.14 (m, 1H), 2.25 (dd, J = 17.1, 12.8 Hz, 1H), 2.54 (dd, J = 17.1, 4.6
Hz, 1H), 3.45 (d, J = 10.3 Hz, 1H), 3.68 (dd, J = 11.2, 5.0 Hz, 1H), 3.75 (d, J = 10.3 Hz,
1H), 6.42 (s, 1H), 7.39 (dd, J = 8.0, 4.8 Hz, 1H), 8.10 (dt, J = 8.0, 2.0 Hz, 1H), 8.65 (dd,
J=4.38, 1.6 Hz, 1H), 8.9 (d, J = 2.0 Hz, 1H); MS (ESI) m/z 426 (M+H)".

1,11-Di-O-cyclopropylcarbonyl-1,11-di-deacetylpyripyropene O (51, PP8272)
Reaction of 50 (22 mg, 0.0517 mmol) with cyclopropanecarbonyl chloride (22 mg,
0.207 mmol) gave 51 (17 mg, 0.0310 mmol) as a solid in 60% yield by a similar
procedure to 48. 'H NMR (CDCls) 6 0.88 (s, 3H), 0.99 (s, 3H), 0.84-1.08 (m, 8H), 1.21
(dt, J = 13.4, 3.6 Hz, 1H), 1.28 (s, 3H), 1.43-1.48 (m, 2H), 1.56-1.73 (m, 6H), 1.81-1.85
(m, 2H), 2.13-2.16 (m, 1H), 2.26 (dd, J=17.1, 12.8 Hz, 1H), 2.55 (dd, /= 17.1, 4.6 Hz,
1H), 3.71 (d, J = 11.7 Hz, 1H), 3.93 (d, / = 11.7 Hz, 1H), 4.82 (dd, J = 12.0, 4.7 Hz, 1H),
6.44 (s, 1H), 7.41 (dd, J = 8.0, 4.8 Hz, 1H), 8.12 (ddd, J = 8.0 Hz, 1H, 2.0, 1.4), 8.66
(dd, J = 4.8, 1.4 Hz, 1H), 9.00 (d, J = 2.0 Hz, 1H); MS (ESI) m/z 562 (M+H)"; HRMS
(ESI) m/z calcd. for Cs3HaoNO7 562.2805, found 562.2809 (M+H)".

1-Deacetylpyripyropene E (52, PP8326)

Reaction of PP-E (29 mg, 0.0643 mmol) with potassium carbonate (53 mg, 0.384
mmol) gave 52 (18 mg, 0.0440 mmol) as a solid in 68% yield by a similar procedure to
40. 'H NMR (CDCls) 6 0.82 (s, 3H), 0.92 (s, 3H), 0.99-1.02 (m, 1H), 1.03 (s, 3H), 1.12
(dt, J = 12.8, 4.0 Hz, 1H), 1.27 (s, 3H), 1.40-1.46 (m, 1H), 1.50 (dd, J = 12.8, 4.4 Hz,
1H), 1.62-1.74 (m, 3H), 1.79-1.83 (m, 2H), 2.14 (dt, J = 12.4, 3.2 Hz, 1H), 2.24 (dd, J =
16.8, 12.4 Hz, 1H), 2.53 (dd, J = 16.8, 4.8 Hz, 1H), 3.25 (dd, J = 11.2, 4.0 Hz, 1H), 6.42
(s, 1H), 7.38 (dd, J = 8.0, 4.8 Hz, 1H), 8.10 (dt, J = 8.0, 2.0 Hz, 1H), 8.65 (dd, J = 4.8,
1.6 Hz, 1H), 8.99 (d, J = 2.0 Hz, 1H); MS (ESI) m/z 410 (M+H)".

1-O-Cyclopropylcarbonyl-1-deacetylpyripyropene E (53, PP8274)

Reaction of 52 (10 mg, 0.0244 mmol) with cyclopropanecarbonyl chloride (10 mg,
0.0976 mmol) gave 53 (8.3 mg, 0.0174 mmol) as a solid in 71% vyield by a similar
procedure to 48. "H NMR (CDCls) 6 0.84-0.88 (m, 2H), 0.91 (s, 3H), 0.92 (s, 3H), 0.95
(s, 3H), 0.98-1.01 (m, 2H), 1.07-1.11 (m, 1H), 1.18 (dt, J = 13.1, 3.6 Hz, 1H), 1.27 (s,
3H), 1.40-1.48 (m, 1H), 1.52 (dd, J = 12.8, 4.8 Hz, 1H), 1.59-1.74 (m, 4H), 1.79-1.83
(m, 2H), 2.14 (dt, J = 12.6, 3.1 Hz, 1H), 2.24 (dd, J = 17.2, 13.0 Hz, 1H), 2.52 (dd, J =
17.2,4.7 Hz, 1H), 4.51 (dd, J = 11.6, 4.8 Hz, 1H), 6.43 (s, 1H), 7.39 (dd, J = 8.0, 4.8 Hz,
1H), 8.11 (ddd, J = 8.0, 1.6, 1.6 Hz, 1H), 8.66 (dd, J = 4.8, 1.6 Hz, 1H), 9.00 (d, /= 1.6
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Hz, 1H): MS (FAB) m/z 478 (M+H)*: HRMS (ESI) m/z calcd. for CagHssNOs 478.2593,
found 478.2589 (M+H)".

1,7,11-Tri-deacetyl-13-deoxypyripyropene A (55)

The crude 55 (5.0 g), including 2 as a major component, which was obtained by the
method previously reported®®, was purified by chromatography on silica gel (CHClI; :
MeOH) and HPLC (CHsCN : H;0) to afford 55 (0.44 g) as a solid. 'H NMR
(DMSO-ds) 6 0.55 (s, 3H), 0.85 (s, 3H), 0.97-1.03 (m, 1H), 1.14 (s, 3H), 1.26-1.34 (m,
1H), 1.37-1.44 (m, 2H), 1.53-1.57 (m, 3H), 1.72 (m, 1H), 2.19 (dd, J = 17.0, 12.6 Hz,
1H), 2.31 (dd, J = 17.0, 4.8 Hz, 1H), 3.06 (dd, J = 10.5, 4.8 Hz, 1H), 3.35-3.38 (m, 1H),
3.43-3.47 (m, 1H), 3.60 (m, 1H), 4.24 (d, J = 5.1 Hz, 1H), 4.51 (t, J = 5.0 Hz, 1H), 4.99
(d, J = 5.2 Hz, 1H), 6.91 (s, 1H), 7.51 (dd, J = 7.9, 4.8 Hz, 1H), 8.21 (dt, J = 7.9, 2.0 Hz,
1H), 8.65 (dd, J = 4.8, 1.8 Hz, 1H), 9.03 (d, J = 2.0 Hz, 1H); MS (ESI) m/z 442 (M+H)".

1,7,11-Tri-O-cyclopropylcarbonyl-1,7,11-tri-deacetyl-13-deoxypyripyropene A

(56, PP8276)

Reaction of 55 (1.0 g, 2.27 mmol) with cyclopropanecarbonyl chloride (2.4 g, 22.7
mmol) gave 56 (0.34 g, 0.527 mmol) as a solid in 23% yield by a similar procedure to
48. 'H NMR (CDCls) 6 0.84-0.89 (m, 4H), 0.89 (s, 3H), 0.91-0.99 (m, 4H), 1.02 (s, 3H),
1.03-1.11 (m, 4H), 1.16-1.24 (m, 1H), 1.34 (s, 3H), 1.50-1.77 (m, 7H), 1.81-1.91 (m,
3H), 2.34 (dd, J = 17.2, 12.8 Hz, 1H), 2.58 (dd, J = 17.2, 4.8 Hz, 1H), 3.73 (d, /= 11.6
Hz, 1H), 3.84 (d, J = 11.6 Hz, 1H), 4.79 (dd, J = 11.6, 4.8 Hz, 1H), 5.04 (dd, J = 11.6,
4.8 Hz, 1H), 6.43 (s, 1H), 7.38 (dd, J = 8.0, 4.8 Hz, 1H), 8.10 (ddd, J = 8.0, 2.0, 2.0 Hz,
1H), 8.65 (dd, J = 4.8, 2.0 Hz, 1H), 9.00 (d, J = 2.0 Hz, 1H); MS (ESI) m/z 646
(M+H)"; HRMS (ESI) m/z calcd. for Cs7HiNOg 646.3016, found 646.3014 (M+H)™.

1,11-Di-O-cyclopropylcarbonyl-1,7,11-tri-deacetyl-13-deoxypyripyropene A

(57, PP8277)

Reaction of 56 (0.34 g, 0.527 mmol) with DBU (40 mg, 0.264 mmol) gave 57 (57 mg,
0.0988 mmol) as a solid in 19% vyield by a similar procedure to 30. *H NMR (CDCls) ¢
0.83-0.90 (m, 4H), 0.89 (s, 3H), 0.96-1.04 (m, 4H), 1.00 (s, 3H), 1.15-1.22 (m, 1H),
1.29 (s, 3H), 1.50-1.62 (m, 5H), 1.65-1.76 (m, 1H), 1.80-1.89 (m, 3H), 2.34 (dd, J =
16.8, 13.2 Hz, 1H), 2.56 (dd, J = 16.8, 4.8 Hz, 1H), 3.77 (d, J = 11.6 Hz, 1H), 3.81-3.84
(m, 1H), 3.87 (d, J = 11.6 Hz, 1H), 4.81 (dd, J = 11.6, 4.8 Hz, 1H), 6.49 (s, 1H), 7.40
(dd, J=8.0, 4.8 Hz, 1H), 8.11 (ddd, J = 8.0, 1.6, 1.6 Hz, 1H), 8.67 (dd, J = 4.8, 1.6 Hz,
1H), 8.99 (d, J = 1.6 Hz, 1H); *C NMR (CDCls) ¢ 8.5, 8.7, 12.9, 13.1, 13.2, 14.6, 15.6,
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17.0, 22.9, 27.1, 36.6, 36.8, 40.7, 45.4, 49.9, 64.9, 73.3, 84.3, 99.0, 100.1, 123.6, 127.5,
132.8, 146.7, 151.2, 155.9, 162.3, 163.8, 174.1, 174.4; MS (ESI) m/z 578 (M+H)";
HRMS (ESI) m/z calcd. for C33HsNOg 578.2754, found 578.2746 (M+H)".

7-O-tert-Butyldimethylsilyl-1,7,11-tri-deacetyl-1,11-O-isopropylidene-13-dehydro
phenylpyropene A (59)

To a cold (0 °C) solution of lithium bis(trimethylsilyl)amide (LHMDS, 1.6 M solution
in THF, 8.7 ml, 14.0 mmol) was added N,N,N’ N’-tetramethylethylenediamine
(TMEDA, 0.39 ml, 3.36 mmol), and after stirring for 10 min, 58 (1.5 g, 2.80 mmol),
which was synthesized by the method previously reported®, in THF (10 ml) was added.
The reaction mixture was stirred at 0 °C for 1hr, then cooled to -20 °C. To the resulting
mixture was slowly added 1-benzoylbenzotriazole (1.25 g, 5.60 mmol) in THF (10 ml)
at -20 °C. The reaction mixture was stirred at same temperature for 2 hr, then quenched
with AcOH. The reaction mixture was poured into water, and extracted with AcOEt.
The organic layer was washed with saturated aqueous NaHCOg3 and brine, dried over
NaySO0q, filtered and concentrated in vacuo. To a solution of the residue in benzene (15
ml) was added DBU (853 mg, 5.60 mmol) at room temperature. The mixture was stirred
at 40 °C for 15 min, then cooled to room temperature and quenched with AcOH. The
reaction mixture was poured into water, and extracted with AcOEt. The organic layer
was washed with saturated aqueous NaHCO3 and brine, dried over Na,SQ,, filtered and
concentrated in vacuo. The resulting residue was purified by chromatography on silica
gel (acetone : hexane) to afford 59 (773 mg, 1.27 mmol) as a solid in 45% yield. *H
NMR (CDCls) 6 0.15 (s, 3H), 0.20 (s, 3H), 0.96 (s, 9H), 1.05-1.07 (m, 1H), 1.09 (s, 3H),
1.09-1.16 (m, 1H), 1.21 (s, 3H), 1.44 (s, 3H), 1.46 (s, 3H), 1.47 (s, 3H), 1.48-1.57 (m,
3H), 1.67-1.75 (m, 1H), 2.54 (s, 1H), 2.78-2.87 (m, 1H), 3.35-3.60 (m, 3H), 3.98 (dd, J
= 11.3, 4.9 Hz, 1H), 6.37 (s, 1H), 7.51-7.63 (m, 3H), 7.74-7.86 (m, 2H); MS (ESI) m/z
609 (M+H)".

7-O-tert-Butyldimethylsilyl-1,7,11-tri-deacetyl-1,11-O-isopropylidene
phenylpyropene A (60)

To a solution of 59 (770 mg, 1.27 mmol) in EtOH (50 ml) was added cerium (l11)
chloride heptahydrate (CeCl;-7H,0, 2.4 g, 6.35 mmol) and mixture was stirred at room
temperature for 10 min, then cooled to 0 °C. To a cold mixture was added sodium
borohydride (NaBH,, 480 mg, 12.7 mmol) and the reaction mixture was stirred for 15 hr.
The reaction mixture was diluted with CHCI; and washed with 0.1N aqueous NaOH.
The organic layer was washed with brine, dried over Na,SO,, filtered and concentrated
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in vacuo. The resulting residue was purified by chromatography on silica gel (acetone :
hexane) to afford 60 (610 mg, 1.00 mmol) as a solid in 79% yield. *H NMR (CDCls) &
0.12 (s, 3H), 0.17 (s, 3H), 0.96 (s, 9H), 1.02-1.05 (m, 1H), 1.11 (s, 3H), 1.25-1.45 (m,
2H), 1.40 (s, 3H), 1.447 (s, 3H), 1.454 (s, 3H), 1.55-1.68 (m, 3H), 1.59 (s, 3H),
1.78-1.84 (m, 1H), 2.19-2.20 (m, 1H), 3.44 (d, J = 10.5 Hz, 1H), 3.50-3.56 (m, 2H),
3.72 (dd, J=11.7, 5.1 Hz, 1H), 5.02 (d, J = 4.1 Hz, 1H), 6.31 (s, 1H), 7.35-7.50 (m, 3H),
7.76-7.78 (m, 2H); MS (ESI) m/z 611 (M+H)".

7-O-tert-Butyldimethylsilyl-1,7,11-tri-deacetylphenylpyropene A (61)

To a solution of 60 (0.92 g, 1.51 mmol) in THF (20 ml) was added 80% aqueous AcOH
solution (30 ml) and mixture was stirred at room temperature for 10 days. The reaction
mixture was cooled to 0 °C and then saturated aqueous NaHCO3; was added to the
mixture. The mixture was extracted with ACOEt and the organic layer was washed with
brine, dried over anhydrous Na,SO,, filtered and concentrated in vacuo. This residue
(0.86 g) was used in the following step with no further purification. MS (ESI) m/z 571
(M+H)".

7-O-tert-Butyldimethylsilyl-1,11-Di-O-cyclopropylcarbonyl-1,7,11-tri-deacetyl
phenylpyropene A (62)

To a solution of crude 61 (0.86 g) in DMF (5 ml) were added pyridine (1.1 g, 13.6
mmol) and cyclopropanecarbonyl chloride (0.95 g, 9.1 mmol) and the mixture was
stirred at room temperature for 8 hr. The reaction mixture was then poured into water,
extracted with AcOEt. The organic layer was washed with water and brine, dried over
anhydrous Na,SO,, filtered and concentrated in vacuo. The resulting residue was
purified by chromatography on silica gel (acetone : hexane) to afford 62 (0.70 g, 0.986
mmol) as a solid in 65% yield (2 steps from 60). *H NMR (CDCls) § 0.11 (s, 3H), 0.16
(s, 3H), 0.83-0.89 (m, 4H), 0.90 (s, 3H), 0.96 (s, 9H), 0.96-1.00 (m, 4H), 1.30-1.36 (m,
1H), 1.41 (s, 3H), 1.42 (m, 1H), 1.44-1.47 (m, 1H), 1.59 (s, 3H), 1.55-1.64 (m, 4H),
1.78-1.91 (m, 2H), 2.13-2.18 (m, 1H), 2.85 (d, J = 1.6 Hz, 1H), 3.65 (d, J = 11.7 Hz,
1H), 3.67-3.72 (m, 1H), 3.91 (d, J = 12.0 Hz, 1H), 4.81 (dd, J = 11.7, 4.7 Hz, 1H), 4.98
(dd, J=3.9, 2.0 Hz, 1H), 6.30 (s, 1H), 7.39-7.54 (m, 3H), 7.73-7.84 (m, 2H); MS (ESI)
m/z 707 (M+H)".

1,11-Di-O-cyclopropylcarbonyl-1,7,11-tri-deacetylphenylpyropene A
(63, PP8325)
To a cold (0 °C) solution of 62 (200 mg, 0.283 mmol) in THF (1 ml) were added
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pyridine (0.3 ml) and HF-pyridine complex (0.36 ml) and mixture was stirred at room
temperature for 2 days. The reaction mixture was cooled to 0 °C and then saturated
aqueous NaHCO3 was added to the mixture. The mixture was extracted with AcOEt and
the organic layer was washed with brine, dried over anhydrous Na,SO,, filtered and
concentrated in vacuo. The resulting residue was purified by chromatography on silica
gel (acetone : hexane) to afford 63 (130 mg, 0.220 mmol) as a solid in 78% yield. *H
NMR (CDCls) ¢ 0.83-0.89 (m, 4H), 0.91 (s, 3H), 0.95-1.04 (m, 4H), 1.35 (dt, J = 13.2,
3.9 Hz, 1H), 1.42 (s, 3H), 1.45 (d, J = 4.1 Hz, 1H), 1.48-1.50 (m, 1H), 1.55-1.64 (m,
3H), 1.66 (s, 3H), 1.79-1.91 (m, 3H), 2.14-2.15 (m, 1H), 2.24 (d, J = 3.8 Hz, 1H), 2.91
(d, J= 1.9 Hz, 1H), 3.75 (d, J = 11.7 Hz, 1H), 3.77-3.81 (m, 1H), 3.86 (d, J = 11.7 Hz,
1H), 4.82 (dd, J = 11.5, 4.9 Hz, 1H), 4.99 (dd, J = 3.8, 2.5 Hz, 1H), 6.45 (s, 1H),
7.34-7.49 (m, 3H), 7.78-7.80 (m, 2H), *C NMR (CDCl;) ¢ 8.6, 13.1, 15.3, 17.5, 22.8,
27.4, 36.3, 38.1, 40.7, 45.6, 54.4, 60.2, 65.0, 73.4, 77.7, 85.1, 98.1, 102.4, 125.6, 129.0,
130.8, 131.1, 160.0, 162.7, 164.3, 174.1, 174.5; MS (ESI) m/z 593 (M+H)*: HRMS
(ESI) m/z calcd. for Ca4H4109 593.2751, found 593.2743 (M+H)™.

Insecticidal screening against green peach aphid (Myzus persicae)

Each compound was evaluated by an insecticidal screening against the green peach
aphid. One leaf disk, having a diameter of 2.8 cm, was cut from a cabbage grown in a
pot and placed in a 5.0-cm plastic cup containing 2.5 ml of agar gel. Then, 0.5 ml of the
test compound in a 50% aqueous acetone solution containing 0.05% Tween 20 was
applied to the disk with an airbrush and dried at room temperature. Ten first-instar aphid
larvae were released onto the leaf disk. An aphid population, which was collected from
a field in Odawara, Kanagawa Prefecture more than 10 years ago and kept in the Meiji
laboratory, was used in this assay. A lid was placed on the cup, and the cup was placed
in a temperature-controlled room (light period, 16 h; dark period, 8 h; 25 °C). After 3
days, larval survival was observed, and the larval Mortality rate was calculated using
the following equation: % Mortality = [number of dead larvae/(number of surviving
larvae + number of dead larvae)]

Each compound was tested twice. Imidacloprid was used as the positive control in the
screening.

Insecticidal screening against cotton aphid (Aphis gossypii)

Each compound was evaluated by an insecticidal screening against the cotton aphid.
One leaf disk, having a diameter of 2.0 cm, was cut from a cucumber grown in a pot and
placed in a 5.0-cm plastic cup containing 2.5 ml of agar gel. Then, 0.5 ml of the test
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compound in a 50% aqueous acetone solution containing 0.05% Tween 20 was applied
to the disk with an airbrush and dried at room temperature. Ten first-instar aphid larvae
were released onto the leaf disk. An aphid population, which was purchased from
Sumika Techinoservice Corporation and, was used in this assay. A lid was placed on the
cup, and the cup was placed in a temperature-controlled room (light period, 16 h; dark
period, 8 h; 25°C). After 6 days, larval survival was observed, and the larval Mortality
rate was calculated using the following equation: % Mortality = [number of dead
larvae/(number of surviving larvae + number of dead larvae)]. Each compound was
tested twice.

Insecticidal activity against the greenhouse whitefly (7rialeurodes vaporariorum)
Each leaf disk, having a diameter of 1.4 cm, was cut from leaves of the kidney bean for
the greenhouse whitefly and placed in a 5.0 cm plastic cup containing 2.5 mL of agar
gel. Then 0.5 mL of the test compound in a 50% aqueous acetone solution containing
0.05% Tween 20 was applied to the disk with an airbrush and dried at room temperature.
Ten adults were released onto the leaf disk. A lid was placed on the cup, and the cup
was placed in a temperature-controlled room (light period, 16 hr; dark period, 8
hr;25°C). The survival of adults was observed after 2 days, and the adult mortality rate
was calculated using the following equation: % mortality=[number of dead
adults/(number of surviving

adults+number of dead adults)]. Each compound was tested in duplicate. The LC50
was calculated via probit analysis.

Insecticidal screening against western flower thrips (Frankliniella occidentalis)
Each synthesized compound was evaluated by an insecticidal screening against the
western flower thrips. One leaf disk, having a diameter of 2.8 cm, was cut from a
kidney bean grown in a pot and placed onto wet cotton wool in a 5.0-cm plastic cup.
Then, 0.5 ml of the test compound in a 50% aqueous acetone solution containing 0.05%
Tween 20 was applied to the disk with an airbrush and dried at room temperature. Ten
first-instar aphid larvae were released onto the leaf disk. An aphid population, which
was purchased from Sumika Techinoservice Corporation and, was used in this assay. A
lid was placed on the cup, and the cup was placed in a temperature-controlled room
(light period, 16 h; dark period, 8 h; 25°C). After 3 days, larval survival was observed,
and the larval Mortality rate was calculated using the following equation: % Mortality =
[number of dead larvae/(number of surviving larvae + number of dead larvae)]. Each
compound was tested twice.

108



Tickicidal evaluation against Haemaphysalis longicornis

To determine the tickicidal properties, 30 ul of an acetone solution, containing 200 ppm
or 10 ppm of each compound, was poured into 4-ml glass vials. These vials were placed
on a shaker and air-dried while being spun, resulting in the compound forming a dry
film on the inner wall of the vial. At 24 h after drying, 10 1%-instar larvae were released
into each vial. Subsequently, the vials were capped and left in an incubation chamber at
25 °C and 80% humidity for 24 h in the dark. One day after release, the numbers of live
and dead larvae were counted, and the mortality rate was calculated from the following
formula: % Mortality = (number of dead larvae/number of live + dead larvae) x 100.
This test was conducted in duplicate.

Insecticidal evaluation against canine heartworm (Dirofilaria immitis)

The activities of compounds were evaluated based on changes in the motility of
microfilariae associated with canine heartworm, following the method. Each derivative
was dissolved in a RPMI1640-based liquid culture medium to a determined
concentration in a 96-well plate. Subsequently, ~20 D. immitis microfilariae were
placed in each culture fluid and cultured at 37°C. The motility levels of the D. immitis
microfilariae were observed for 48 h after the start of culturing, and the activities of the
compounds were rated based on the mortality level.

Field efficacy of compound 5c in a foliar application against cabbage aphid (B.
brassicae) on cabbage

The field trial was conducted in a cabbage field of Odawara City, Kanagawa Prefecture
in Japan, using one of general formulation types, wettable powder (WP). This
formulation, including 5% (w/w) active ingredient, was prepared following a
preparation method. The determined amount of diluted solution of 5¢ WP in water was
applied to cabbage infested with cabbage aphids. Before application and at 1, 5, 7, 13
and 20 d after application, the numbers of aphids were counted in each plot. The
corrected density index was calculated as follows:

corrected density index = [(the number of aphids in treated plot at X d after
application)/(the number of aphids in treated plot before application)] x [(the number of
aphids in untreated plot before application)/(the number of aphids in untreated plot at X
d after application)] x 100. (@8]
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Then, compared with untreated plot, the control percentage was calculated as follows:

% control = 100 — (the corrected density index). 2

Field efficacy of 5c in a foliar application against cotton aphid (4. gossypii) on
potato

The field trial was conducted in a potato field of Misawa City, Aomori Prefecture in
Japan as a non-disclosed trial conducted by the Institute of Japan Plant Protection
Association. The WP formulation, including 5% (w/w) active ingredient, was prepared
and used in the same way as the field trial against B. brassicae. The determined amount
of diluted solution of 5¢ WP in water was applied to potatoes infested with cotton
aphids. Before application and at 2, 7 and 14 d after application, the numbers of aphids
were counted in each plot. The corrected density index and % control were calculated
by the same formulae as the field trial against cabbage aphid.

Efficacy against wheat aphid (R. padi) on wheat by foliar application

The trial was conducted using 2-week-old seedlings grown in pots in a greenhouse. The
leaves of each seedling were sprayed with 1.5 ml of the test compound dissolved in
10% aqueous acetone solution containing 0.05% Tween 20. After the leaves dried, four
adult aphids were released onto each plant. At 4 and 7 days after application, the
number of aphids was counted in each plot. This test was conducted in duplicate. The
density index was calculated as follows:

Density index = (number of aphids in treated plot at 4 or 7 days after
application)/(number of aphids in untreated plot at 4 or 7 days after application) x 100.

)

Then, compared with untreated plot, the control percentage was calculated as follows:

% control = 100 — (density index). 2

Efficacy against green peach aphid (M. persicae) on cabbage by soil drenching

The trial was conducted using 5-week-old cabbage seedlings grown in pots in a
greenhouse. The test compound (5 ml of the test compound dissolved in 10% aqueous
acetone solution) was added to the soil in each pot. At 3 days after application, five
adult aphids were released onto each plant. At 4 and 7 days after application, the
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number of aphids on each plant was counted. This test was conducted in duplicate. The
density index and % control were calculated using the formulae shown above.

Field efficacy of 30 in a foliar application against green peach aphid (M. persicae)
and cotton aphid (4. gossypii)

The field trial was conducted in an eggplant field of Odawara City, Kanagawa
Prefecture in Japan. The WP formulation, including 5% (w/w) active ingredient, was
prepared and used in the same way as the field trial against B. brassicae. The
determined amount of diluted solution of 30 WP in water was applied to eggplants
which green peach aphid and cotton aphid occurred. Before application and at 5, 8, 15
and 24 days after application, the numbers of aphids were counted in each plot. The
corrected density index and % control were calculated by the same formulae as the field
trial against cabbage aphid.
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