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FEEIZARROBEDFTAEL, WP EFT DO RNT Z LB HRRV LS WRE
Thbd. T, HEOREIZHERL L 7- BB (pseudo-sugar) 23EEM) - EM UL < 4y
FHLTWDZENHAL TS, 2D X9 7 pseudo-sugar OH T, BERNOERTEIF 1M RE
JHFICE & b > oAb EWMEEIL, B8 27— (carbasugar) &FRIZN TV 5. LNy
2 =, B E 2 G570, BRx RBEIK SR (7)) 2 v 2 —8) LRa L,
FNERETIERARSS. 7V avd—FiX, MLE COREN L, MiakE ok
Tuk 7R Y Y= ATOESHEENREL LY, MO TEEREY PR T o A 2o
TWo. BT, MESLT A VAL SIZHIRS BHboTna 7w, TOMEANL, it
BEIRIEE, PUEAl oA NV AFESEOR 2 OB Z R L, IBRESZDY — K, v—
FELTHEAZEDTWD.

Cr -y 2 —HE& & A4 5 pericosine A-D & D, BLOE 1%, MEEEY 7 27
7  Aplysia kurodai ™ H NZEW )~ 5 43 BE S L 7-H I Periconia byssoides OEIFEM TH D,
TNy 2 =K% 45 (Figure 1). 7@ 1T, pericosine A 1%, b MEMIIICKTT 5 M
JOFEMEZ 1T U & T 2 BEE /A BRI 2R3 7-6, U4, pericosine $E1X, &R LA HT
LG E LCEREZIT TS, Y
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Cl

HO Y “OH
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(+)-pericosine A

COOMe
MeO,,,%

HO Y "OH
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(+)-pericosine B*

COOMe

(—)-pericosine C*

COOMe COOMe
cl cl 2
HO" ™Y~ YOH HO Y YOH HO
OH OH
(—)-pericosine D (+)-pericosine D (—)-pericosine E*

*existing as enantiomeric mixture in nature

Figure 1.

Structures of Natural Occurring Pericosines

2014 #, Cichewicz H1E, 7 7 A H O XV pBEES 7= HEE Tolypocladium sp. D13
PEM) L LC (PIM)-maximiscin % Bl L, ZOfE%E L= (Figure 2)."% Maximiscin i3,
UACC-62 # 7 / — < #lliZ 92 B il s gt e 2= 4. £72, 2 b,
pericosine Z ¥ EIE L L CEHA TV D728, pericosine JHD B RMFZEIL, Sk S HICEHE
MEETLOEEZDBNRD.

HO HO
| N
O

(P)-maximiscin

OH OH
OH HO HO OH

COOMe COOMe

(M)-maximiscin

Figure 2.  Structures of Natural Occurring (P/M)-Maximiscin



Fox ORFFE 7 NV —71%, LLHiH D pericosine FED A RHFSEZ 1TV, pericosine A - D &
Do &AM, 2OHNNC, ZOMIEEDOREICOVTRE L TEA. M9 Ui,
pericosine E (ZOoW T, Fex 280 T, ZNETAROBRENRENTI Mot
Pericosine E X, (+)-pericosine A & (-)-pericosine B & 72X, (-)-pericosine A &
(+)-pericosine B O L 512, WiD*x T U T 4 —%&FF-o7- pericosine A & pericosine B 73— —7
MRS LT2 L )78 2 BEREEE G T2 RKRAMTH S (Figure 3). F7=, pericosine B, C, E
T A —REME LTHEET 5 &0 ) BIIREORE R RS T s 2 enn, Y
pericosine E 7%, pericosine A, B 22 B EAET 5 LB X 572 B, pericosine A b H AR W=
FUFAT =BT DA REEH D

COOMe OH COOMe OH
Cl i ,Cl HO OH
HO\\\C Y "y, O HO\\\C H Ty
OH OH COOMe
(—)-pericosine A (+)-pericosine B pericosine E

Figure 3. Formation of Pericosine E

EBIT, Zokole GER) FEEIE, 2o Ty MEAWITRELTEL, £0
RFEMMbEW E LT, oseltamivir phosphate <> acarbose & &2 validoxylamine 2723515
LTW5 (Figure. 4). ZhblE, i, /A7 I=F—CHEAH, a7 Va¥—E
PREA, FLAT—BHFATHY, 2oL 57% EBEDHEEITEDONAT T v NMEEY
DELW, 7V arvd—FHEFEEEZAE LTS, (o T, BEBEMD A7V v NMbh
Yo 1>Toh % pericosineE & E72, 7V as ¥ —EBHEENEZRT AIREMEZFFD.



0. _OEt
H,PO, * HNY éTE ‘é;]\w
}mTp

oseltamivir phosphate

(neuraminidase inhibitor) OH -
H;C
0 HO, HOw, -~y OH
NH OH '
HO OH
OH 5 o HO é "y, " N o
HO OH OH H

OH

(@)
O
acarbose H&% validoxylamine

OH OH C e
( a -glucosidase inhibitors) (trehalose inhibitors)

Figure 4.  Structures of Oseltamivir phosphate, Acarbose and Validoxylamine

ZNHD I &G, pericosine E DEFIFSEIE, RIZAEH S TWRWAEBREMEOFE B0,
ZDEBREZ RS H ETHMO THEETHS.

K STOMFRIZ LY, ZIVE TITHABIAEE) > 7= (-)-pericosine E DA Z R L, Y
TRk, KIRIZE L LTHIET 5 pericosine E OffixtfidiE, BLW, =FrF4~—
teAaRE LTz, & 51T, pericosine E 38 X ONWAKREMERICEET 287 U a2 X —BIHEE
PEIZOWTHHRE L2 T, LLFICFERT 5.



T ZAVE T pericosine FAD A AMISE L pericosine E DA RiE

H

i

=

BT L7z B0, Hx O V—71%, ZivE TIZ pericosine A—D & D, @
BEREFN D DOHERHERE DY EIZOWTHE LT & 7= (Scheme 1, 2). %1 Do A5k
HETIE, BREEEE L TR TmOUF IMmEM, 300 KX ()2, (-7, ()2 &
JEPRIA L LT, fx @ pericosine ~& TNz,

COOMe COOMe

O OH @)

0 0
(-)-quinic acid 1 (+)-2

key intermediate
(. J

COOMe COOMe COOMe
‘\\Cl ‘\\OMG Meo/,'
RO OH RO OH RO OH
OR OR OR
(+)-3: R = cyclohexylidene (+)-4: R = cyclohexylidene (—-)-5: R = cyclohexylidene
|: (+)-pericosine A: R=H |—/> (+)-pericosine C: R = H |: (—)-pericosine C: R =H

Scheme 1. Total Synthesis of (+)-Pericosines A, C and (—)-Pericosine C



COOH
HO,, ,COOH
6\ o
HO" ™~ ~OH HO" ™~ YOH
OH OH

(—-)-quinic acid (—)-shikimic acid

COOMe
Cl

“OH

RO" ’ H
OR

(—)-3: R = cyclohexylidene
(—)-pericosine A: R=H

.

0"

COOMe

0"

j (-)-2

key intermediate

COOMe

(+)-6

(
-

COOMe COOMe
wOMe
0 —
o rRo" Y “OH
OR

(-)-8: R = cyclohexylidene
(—)-pericosine B: R =H

N

CE;
Ciem

key intermediate

COOMe COOMe
Cl Cl
RO" H OH RO" H OH
OR OR

—-)-9: R = cyclohexylidene
—)-pericosine D: R =H

(+)-10: R = cyclohexylidene
(—)-pericosine D,: R=H

N

Scheme 2. Total Synthesis of (-)-Pericosines A, B, D and D,

INFETOMEEAZBBLT, ZNH 3 OOMIZ (+)-7 ZMMZ7-5 4 DOTHRF T RITHY

T2EWNs, HIRRICEIT S pericosine JED A ARG ICB W T H 8P IR L L CTIEE
LTWDDTIEARW D EHERIL T\ 5. F7=, R ST pericosine FEHOH THE— 2 &R
Wi&Z & % pericosine E %, AIO X S, WDOXT U T 1+ —%FF-o7 pericosine A &
pericosine B O A& 2 A3 5. ZNHDZ Enn, @PRAKOT R RERET 5,
TREDWA AR A& 2 7= (Scheme 3).



COOMe OH COOMe OQ

o o OH :,; Cl HO (0)
6, —>
" (:)H "0 0" ™y "'”’"’fw,,/O
COOMe 0 SOOMe
pericosine E "
COOMe COOMe
Cl
+ Ko}
O\\““ ; “y O H O
O o5
(-)-3 (+)-7
intermediate intermediate
of (—)-pericosine A of (+)—pericqsine B
synthesis synthesis
COOMe COOMe COOMe
+OH |
‘ : ! L J%o
O\\“ < Br O\\\‘ . o

i
s

(+)-15 d(—)-z

-

COOMe COOH HO, ,COOH

0" — HO" >y YOH HO\““QOH

OH OH

<j(+)—6 (-)-shikimic acid (—)-quinic acid

Scheme 3. Retrosynthetic Analysis of Pericosine E

Om
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Z DWAEERKEIL, (-)-pericosine A AKIZ BT D ERAERIBRIAD (-)-3 & (+)-pericosine B
DEFEED (+)-7 ZHNT, 2 2O{bEMRHEZ = —T VLGS THAE S, ST i
IKERIEDSTAR %2 fin, BifRi# %17\, pericosine E (28 D0 THD. LnrL, ()3 0z

NE TORIEI, IR 18% LIRIRTH Y, ZRMEKLITEVEE

(Scheme 4). *®

COOH cyclohexanone COOM Tf,0 COOM
CSA (cat.) ©  pyridine ©
MeOH DMAP
S toluene CH,Cl
HO® Y OH . o OH v 0o OTf
(:)H MW,- 160 °C O 0°-rt O
30 min 3h < 5
(-)-shikimic acid 13 (79%) 14
COOMe
NBS
CsOAc 1,4-dioxane : H,O
DMF oS 0°C -1t
0°C -rt S overnight
3h
V]
(+)-6 15 (30% from 13)
COOMe COOMe
n-BuLi
HMDS HCl in Et,O
K¢
THF oY Et,0
-78 °C - rt 6 0°C,1h
3h

O

(=)-2 (77%)

(-)-3 (100%)

Scheme 4. Synthesis of Chlorohydrin (-)-3 from (-)-Shikimic Acid
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—J7, (0)-7 1%, AFEREFHZ B W THBULEM Th o 12y, £ F v F A ~— (-)-7
DERIEITHE S TWD (Scheme5). ¥ LasL, Zo®ERT (-7 1%, (+)-6 12
m-CPBA Z{EH W5 Z & TALERMEMLR (+)-17 & DOBEREERIEGHE L TR ST
Wb, ZOFEERWT (-7 26875 & (H)-17 L ONBEREERIBEME720, (+)-7
DILEMEL 2B L EZBND. ZDW, L0 EMERROEIGORENEENZ. £
72, (-)-6 OARLIL Scheme 6 1T > T= HENRM LN TWER, P 2% oBE CRITR
T RPERICUGEI N TWD., 22T, HilllBEInd 6 OEMERIRYT R Y 1k
Bt ARG DED Z LT (#)-7 ZREMICEKRTEDH EHZZT.

COOMe COOMe COOMe

@)
m-CPBA @[i:]:x) + @Eii]

o" Y o' Y 0

CSCE) CH,Cl,, reflux 3 5
(+)-6 ( ; ()7 { ;(+)_17

70% inseparable mixture;
ratio of (-)-7 : (+)-17=3:2

Scheme 5.  Synthesis of (-)-7 from (+)-6

Tf,0
HO, LCOOH COOMe pyridine COOMe COOMe
j Ref. 12 DMAP CsOAc
o' Y “OH %) oH  CHCl, o) oTf  DMF o)
OH 0 0°C -1t o 0°C-rt 0
3h 3h
_)-quini id 1 16
(—)-quinic aci (-)-6 (78% from 1)

Scheme 6. Synthesis of (-)-6 from (-)-Quinic Acid
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EFiRozEnb, T O b @ otk#lE, pericosine E OARTHIE (-)-3 &
)7 ZLORGIELZEEREE L, KFSEOZEMICKNEATHS.
O v7rAFH Ty 6 AROHFE
@ 7uEt RV 15 ARERONE RN
@ M7 AZARFY R 7 GO E IR
EHIL, £T, TH IOOFHIZOWTOMRFZITY, £ D%, pericosine E O&H kL
~ERRRAEED T2 WELDREICBWT, ZALIZOWTEHIRT 5.
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= Pericosine E D& KRR 6, 15, 7 DOZh=HRAIERK

Hfli vrmaXY UL 6 OBRGER

T L u~FH I 6 OSSO

COOMe TR0 COOMe COOMe COOMe
pyridine
DMAP CsOAc
o o + o o
0" OH CH,Cl, 0" OTf 0" DMF o
o 0°C-rt o o 0°C-rt o
3h 3h
13 14 (+)-6 (+)-6 (78% from 13)

Scheme 7. Previous Synthesis of (+)-6

LIRTD Y 7 a~F Vo 6 OERIETIE (Scheme 7), 19 W oo @R & - 7-.
F7, WBENIEFITELS, YEFENRNETHL B VLT ET— K (CsOAC) =T
L, Fiz, a6 13 Diels-Alder KnaieZ L9 <, 2 &8bT 55,
IHIZ, 6 IFALRETHY, DT HFDETT HHENRH -T2, MA T, WED T A
FNFNLT IR (DMF) 1%, @ihROTZORENNETHSTZ. ZNHDRIZDONT,
(+)-6 DAEMEEZLKR L, 2R TIHIMERNH-T-. T2 T, WOBRRBIZEB L. MU 7
L—h 14 28T 58, 7/ha— 13 oY 7 oo A X RKEIC NN-DAF LT I 8
VY (DMAP) it BfFE N, BV Yy, MU 7adn XX Z)VRCEREKRY) (THO)
EIERAESED L, DERNDL (+)-6 #5272 (Scheme 7). i, 14 ~DOJGGKM 2 A
THIET, 13 6 (+)-6 #—RIETHE L bHIZ, CsOAc, DMF Z W2\ Tikie
AREEZ /R LTV D, IS, 13 D LEFECTHERD (+)-6 255720 S TV D
TR DO BAFI O 23 7- & = A, Martin 2175 2 20 TlE, KISHEIT Lo 7-.
F72, Burgess 3K 2D T, WHMRIBEWMA G2 DT R o7, DX 51T, AR
ZHONTY 13 06 (9)-6 IIEZIEONR -T2, W T, MU 71— 14 oA

14



FICH, Y ZundPh Yoy ()6 2T ENFRETH D20, BHRWARS i
e W TSR 2 F 4 et LTz (Table 1).

Table 1. Synthesis of (+)-6 Using Various Bases

COOMe e COOMe oo OMeOO%
14 (+)-6 18 1
byproducts

ety  base  (KaofH'bae)®  (+)}6(%) 14 (%)
1 pyridine 5.2 0
2 Et;N 10.6 14 13
3 DIPEA 11 0°
4° DBU 12 16 ,
5° DMAP 9.2 63 1
6 DMAP - .
7° DMAP 65 20

a. Since the reaction did not proceed, recovered 14 was not purified.
b. Byproduct 18 was obtained in 67% yield. c. Diels-Alder product 19 was obtained in only 4% vyield.

d. DMAP (2.4 eq.) was used. e. DMAP (1.2 eq.) was used in 1/2 volume of CH,ClI,.

WIROMEFTIL (entry 1-5), BV Yy, NI ZFAT IV, VA4V TR EALZFILT
> (DIPEA) ZHW=GE, KOG, 1Z&EAEEIT LR o7 (entry 1-3). F 70, s@dE M
® DBU T, H&ELLT-ERKY 18 (67 %) #1512 F X272 (entry4). —J5, DMAP
WD E, BROY 7 a~fHh T 6 % 63% THEMTDHZ EHB L (entry 5).
ORI LT RIAMY 19 OFEMICBI LT, WHETRINT 5. KIS, YEKERE
IZOWTHFIL7=E 25 (entry 5-7), DMAP % 2.4 ¥ EH WL XITT71% T (+)-6 2145
7278 (entry 6), JEEF 14 & 9% [EIX L7-=. =2 C, MK OEREDD, ~( 7 n v <

15



—7 (MW) 2% 2T, 1 LIFRRICOWT & SICHF 21T 7= (Table 2).

Table 2. Microwave-Aided Elimination with DMAP

COOMe DMAP (2.4 ¢q.) COOMe
CH,Cl,
o' Y OTf i o' :
6 14 6 (+)-6
entry temperature (°C) time (min) (+)-6, yield (%)
1 80 30 76
2 100 30 72
3 120 30 67
42 80 5 57
5 100 5 75
6 120 5 85

a. Starting material 14 was recovered in 35% yield. b. Starting material 14 was recovered in 13% yield.

MW FRE T, SOGIRE 80, 100, 120 °C 1Z2WTC, ZNENSIEHER 30 40 & 5 4y Tk
7= (entry 1-6). & D#ER, 120°C, 5 43y DFF (entry 6), JFUEHANR 325 Z L 72 < BHID (+)-6 %
85% THHZ LTI LTe. ZORISSEHEE I, YP A E LT, 73— 13
By ra~®Hyomy (4)-6 ~DU Ry MEZRATZ (Scheme 8).
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T£,0 (1.2 eq)
pyridine (1.2 eq)

COOMe  DMAP (2.4 eq) COOMe COOMe
O, = O )
o > N I S

O\\\ 3 OH MW O\\ 3 OTf O\\\ X
(0] . o 0]
120°C, 30 min
13 L 14 _

(+)-6 (65%)

Scheme 8. One-pot Dehydration from Alcohol 7 to Cyclohexadiene 9

vruau AR PRIRIZ, Tva— 13 [Z2DMAP (2.4 eq.), BV (1.2 eq), THO (1.2 eq.)

Z MW BB 120 °C, 30 MEA SH/=L 24, —ZFICAMD (+)-6 2K 65% THD
Z TR LT,

ZHUZ LD, DMF CsOAc ZHWAH Z &72<, MWIZE D 1 TRT (+)-6 Z2AkHkD
rolchot-.
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FHH CEALREIERY) 19 ORIEIRE

tE&% 19 1, MS, NMR A7 MT—2 10, 2 5y FOTY T 6 A Diels-Alder <
IGEEZ LIALEMTH L Z EHB L. #HEEL 9 2kam e LT, C-5-C-6 _HiEH
ERAL TR L7= 4 > (Figure 5) & C-1 - C-2 —EHAEAMNL TG LT 4 > (Figure 6) ™
i 8 SOILEMNEZ BND.

CO,Me CO,Me CO,Me
oS oRNe e
O\\\“ O O\\\‘" Y \‘"//
0O CO,Me
CO,Me CO,Me
1

2 6
O““' st o — exo-adduct 1 exo-adduct 2

é z
<j @ COMe o Me CO,Me
(+)-6 (+)-6 @j:()@ -\\\\O><:>
O\\\\‘ O \\\. ; vI/// O

CO,Me

Qi

Qe

4
s

endo-adduct 1 endo-adduct 2

Figure 5. Diels-Alder Reaction on the C-5 and C-6 Double Bond

LE® 19 O NMR AT hLTF—H EfEA LTz & 25, 'THNMR I8V T3 204 L
T4 VHRE—IRBHIEN, DB 2 2N J=105Hz THyF V7 LTWe 2
D b, C5—C-6 EIEATNICHEKDI SN B HD Figure 5 @ 4 SOLEWY
XERA LT2. 6o C, B 19 1%, C-1-C-2 " EHAENALTO Diels-Alder FUGIC X
% Figure 6 (27”7 4 DT bV,

18



CO,Me CO,Me

+ exo-adduct 3 exo-adduct 4
o o —

O

(+)-6 (+)-6

t
-

endo-adduct 3 endo-adduct 4

Figure 6. Diels-Alder Reaction on the C-1 and C-2 Double Bond

BIAERY 19 1X, 2 5OHT Figure 7 1279 X 97 NOE fHEAR A bN-Z &b,
Z O % endo-adduct 4 TH D EHEE LT-.
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NOE

NOE
19
| VN N
F2 ] f
(ppm)] -
1.5 ¢ G
4 = <>
2.0 —: qo"‘
1 [ -]
25
] - ] ]
3.0 o
-
) 35 ° o
4.0 _: ° s @ @ =
& =
45 _.- d o o =
B )dg’
] X
5.0 ]
5.5 c.o o | =
: ] o ”ro?u e c\ o
4 .o o ‘
6.0
6.5 i
ﬁ 7.0 _‘Coo ° " e N
L L L L L LR
7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5
F1 (ppm)
Figure 7. Key NOE Correlation and NOESY Spectrum of Byproduct 19
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WO Tawsr RU Y 156 ONEERNE K

COOMe NBS COOMe COOMe
1,4-dioxane : H,O (1: 1) wOH HO
_ | + ] +
RN 0°C - 1t ot Br N Br
f ;6 overnight f o f S
(+)-6 (H)-15 (48%) 20 (20%)

Scheme 9. Synthesis of (+)-15 Using Previous Procedure

BEEID H1EA VT (#)-6 I2XFL, 7aEt FU L ALE w728 (Scheme 9), 20 Hiw
(+)-15 & EMER 20 ORI 2401 THY, (MEERENZ LiroTe. o, EBA
PENREEDOITND 14 DX EEEE L THOWTW A EBREE LTHE-7Z. T
bOMBERZ S ET N, Faiata{T o7z (Table 3).
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Table 3. Bromohydrination of (+)-6 to (+)-15 "

COOMe COOMe COOMe
NBS \\\OH HO.
| - | - | +
0" ) 0°C-rt,20h 0" Y TBr 0" Y TBr
o) o O
(+)-6 (+H)-15 20
conc. of (+)-6 product ratio® (%)
entry? solvent
(mg/mL) (+)-15 20 19
1 5 dioxane-H,0 (2:1) 36 49 15
2 5 tBuOH-H,0 (2:1) 43 27 30
3 5 DMSO-H,0 (2:1) insoluble
4 5 acetone-H,0 (2:1) 72 12 16
5¢ 5 THF-H,0 (2:1) 33 46 -
6 5 MeCN : H,0 (4:1) 38 45 17
7 5 MeCN : H,0 (2:1) 76 8 16
8 5 MeCN : H,0 (1:1) 74 13 13
9 5 MeCN : H,0 (2:3) 80 7 13
10 5 MeCN : H,0 (1:2) 75 12.5 12.5
11 2.5 MeCN : H,0 (2:3) 74 9 17
12 7.5 MeCN : H,0 (2:3) 75 11 14
13 5 MeCN : H,0 (2:3) 80 8 12

# Reaction time in all entries was set to 20 h except entry 13 (4 h)
® Ratios were determined by analysis of *H-NMR spectra of crude reaction mixtures.
¢ Recovered diene (+)-6 that ratio of 21%.

TuEt N Y (+)-15 OEOTDICAEEEL KDt E 2 0 1, KISKZ 20 FRFfH
IZEE L CHiA ORI 2R L7 24 (entry 1-5, 7), 72 b= MU VEHWEEIZ, &
UVEIRME T (+)-15 25272 (entry 7). RIC, ISEEOIR G R OBET 21T 5 & (entry 6-11),
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TER=RULEKN 2:3 ORFIT (+)-15 2 80% THH7= (entry 9). 51T, ISR
DOWNTHRD & (entry 11-12), 7 b= K UL LK 2: 3 DIRAEEET, (+)-6 OIEEAS5
mL/mg DO, B OEENEE S (entry 9). Ht\ VT, entry 9 ORI, FUSKIM % 4 B
METEMLIEE ZA, RROREREZRD (entry13), ZiE 7 aEt N U ALD 5
ELTUUBOERICHWS Z & & Uiz, B EORFHZI LY, 14-U4 %3 25 L LTH
W5 Z <, BHOD (+)-15 ORRAIRALEIERI)E AL 2 ML L7z,
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HEH P URATRRY R 7 OMERRGEHE

FEELD pericosine E B RICHM TR h T U ATRE Y NiE, (+)-7 THD.
COOMe COOMe COOMe

. m-CPBA . 0O+ .
Q : - O )

66 CHZClz, reflux 6 05:
(e j -7 : j (+)-17

70% inseparable mixture;
ratio of (—)-7 : (+)-17=3:2

Scheme 10. Previous Synthetic Method of (—)-7

LLRITD pericosine D (4) OARMFIEDOH T mCPBA & HAWD mARF I ALEIT > TV DN
(Scheme 10), ™ HE¥ (-7 LALERMEAR (1)-17 OAERLR3:2 TH Y, KU LERE
PFEL LR N2 oTz. Eie, 200668 (-)-7, (+)-17 IZ0BER#ETH Y, (-)-7 DI
FIETH 2% BRETH-oT2. ZOHEE (V-7 OARICEOE EEHATIIE, ()17
EDOGHERFIRERIEAEME G A D2 D, ik, TOEFEROA v 7V TR
i &, AT EVEMRIBAMERY, SRENPREE L 22 TREMEITE V. 1o T,
pericosine E DEFDT-OIZIE, m#EIRIR N7 U ATRF T K 7 OERIEDBIED
HThDHEEZDLNT., ZIT, RHICEKTELI7a~FHh oo (+)-6 AL,
FEx ALK 2 W, = v FAF~—0 (D)7 ~OMERINVE K Z RS L=, (Table 4).
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Table 4. Epoxidation of (+)-6 to (-)-7

COOMe

COOMe

COOMe

0 COOMe
—_— O +
0" ™ 0" ™ O HO
o) SN .
(+)-6 (-)-7 (+)-17 18
_ product yield
entry oxidant solvent tl(rﬁ)e tggp))' (%)
(-7 | (H)-17
1 CF3COsH (in situ) CH,Cl, 10 rt no reaction
2 tert-BuOOH, VO(acac); THF 10 rt 19 (58 %)
3 0-TfOPhSeOzH (in situ) 2" H20 - 10 rt decomp
CHCl, '
4 DMDO (in situ) H0 - 10 0-rt 33 10
acetone
L H,0 -
5 TFDO (in situ) CFsCOCH; 3 0-rt 57 3
o H,0 -
6 TFDO (in situ) CFsCOCH 3 0 65 0
o H,0 -
7 TFDO (in situ) CFsCOCH; 3 -15 72 0

a. Yields were calculated as combined yield from *H-NMR spectrum of crude products

Fi2 LA RREt L7z & 2 A (entry 1-4), Y A F LA X7 (DMDO) % W 7ZFRIC
i D FEE DOBEIRMEN B S 72 (entry 4). RUWT, DMDO O— 5D AF /L% Y 7 v4 0
AFNICER LT AFVRNY TFarFALIFFT T (TFDO)®2) Z2fH ] L%
BRClE (entry5), (-)-7 & (+)-17 ORI 2Y 18 1 1 L& RMEN A L L7, FICKIGRE %
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KFEHE72EZA (entry6,7), -15°C THFHEAEIT (+)-17 BNHKL, (-7 ZH—OERY &

LCIDZ LIRS LT (entry 7).
Pericosine E DA RICHLE 7 (+)-7 21557201, entry 7 O sct% AT (-)-6 12

ML TCEREIAEITHT-E A, BHID (+)-7 IR 72% THEERRICE 2 7=

(Scheme 11).

COOMe (. coc, COOMe
Oxone ® : ::i(O
o) H,0, NaHCO; o)
60 -15°C,3h 60
(-)-6 (H)-7 (72%)

Scheme 11. Efficient and Regioselective Synthesis of (+)-7

XN, 3Oo0MER (O vrankHhror 6 AOME, @ YaEe KU v
15 ARONMERRME; @ 7 U ATRIF T N 7 BRONMERRME) 2T 5 2 LTk
Tz,
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#UOES  Pericosine E DA TRIMAE (9)-3 & (H)-7 DA%

ZIVE TTRE LIRS % W, pericosine E OHEIE (0)-3 & (+)-7 DA EITH-
72 (Scheme 12, 13).

cyclohexanone T£,0 (1.2 eq)
COOH CSA (cat)) COOMe pyridine (1.2 eq) COOMe
MeOH DMAP (2.4 eq)
toluene CH,Cl,, MW
HO Y TOH o Y 'OH 2~ 2 Y
. MW, 160 °C & 120°C, 30 min Q£
30 min O
(—)-shikimic acid 13 (92%) (+)-6
NBS COOMe COOMe COOMe
n-BuLi
CH;CN : H,O @\\OH HMDS @ HCl in Et,0O ©/CI
O
0°C -rt "y
o o Y B THF o E4O o' Y “oH
S -78°C - rt 5 0°C,1h S
3h
(+)-15 (65% in 2 steps) (-)-2 (83%) (-)-3 (90%)

Scheme 12 Synthesis of (-)-3

rsuauk KUY (93 OAKTIE, £7, VFIWEHEWELL, 1o T77—2RL
RUWE (CSA) FET, hxi-A % ) — ) WREWEY, v 7 a~%H% 7 % 160 °C, 30
57, MW ST % &, 13 % 2% DI T2, 13 1%, ZBlICHE Le&EE Ay, v 7
RAFH T (+)-6 ~EEN, HEBERR LIS, TaEtk RV (+)-156 ([CAHL
72, 13 B0 2 BEREINERIE, 65% Th o7z, WIZ, THF R\ iEd, -78°C Tn-7F 1Y
F A (n-BuLi), ~FH A F LT Y (HMDS) MO L) F U LT AT )L
V7Y (LHMDS) % (+)-15 IZEAHSE, VAZRXF VR (9)-2 ~EEW=%, ¥
TF )T —T VEET, 0°C CTHLKZTREL, HNO (-)-3 Z 3% I bkIE
45% THEKT D Z &R HIkT.
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Tf,0

COOMe COOMe
HO,, ,COOH pyridine
@\ DMAP
OH C rt
(—)-quinic acid 1 16
COOMe COOMe
CF 3 C OCH3 ""//,O
CSOAC OXOl’le ® N
0) > 0)
DMF 0) H,0, NaHCO;4 O
0°C-rt -15°C,3 h
3h
(—)-6 (78% in 2 steps) (+)-7 (72%)

Scheme 13  Synthesis of (+)-7

—JF, FTUVAZREFU R (+)-7 OAKTIE, 9, FTHE2HEWE L L, STHEEM
DHED TTa—L 1~ LIS LT, SEDRIGSEME (Scheme 8), BiH 7Y
Uy (1.2eq), THO (1.2eq.), DMAP (2.4eq.) # MW M+ 25 Z L Ty 7 a~F oz
()6 ZERL LD AR, HID (-)-6 350N DODRIERD NS, IWRNZE
LIEF L. Zhud, 18 1 Ment-13 D CEFLICBIT DT AT LAY —ThH5H =

ZERT 2 EEZLND. £ 2T, LT DMFIAEKIZ, CsOAc Z % HF1ET (-)-6 ~
LN VT, Table 4 TR EESFEZHWT, BRIO (#)-7 24K LTZ. ZO5A,
Toa—b 1 b TRF VR ($)-7 ORIEIL, 56% Thoiz.
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IR (-)-Pericosine E ®4A&Rk 17
%—H8i  (-)-Pericosine E ®OA ki

EERIEAW) pericosine E DA AKEERS & L C TRt G iR 28 H Lz
(Scheme 14).

inversion of
stereochemistry COOMe

@) Q
COOMe OH  aics 1o, L_O
Cl HO OH ’
i 3 ""’ "y, 0 6
Y O

,,,,,,,

o COOMe
COOMe

pericosine E 11

ether linkage COOMe

formartion 9]

between C5-C6' 0
| Y0 0.,

O "
COOMe
(-)-3 (H)-7

Scheme 14. Retrosynthetic Strategy of Pericosine E

WIEECAM LT 2 MOMAY [/ rrE KUY (3 LRIV ATREL R (4)7] O
C-5, C-6 S C=—T A& L, b 11 ~Li8Wn#%, C-5 O7 U —/KEED
NSRS, f5E < R T pericosine E M EKTCE S EE X T,
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B ——T MR DT DET LV FEER

(-)-3 & (17 ODEMIZIFZEED TREZEST L7720, TALIFHEETHD. £I T, &£
DETRTERTES 1 & (9)-7 ZHO T —T EGRRRIC DN T TR ER %17
VY, ZORER%A Table5 (2% L D7z,

Table 5. Coupling Studies of Model Molecules

COOMe COOMe COOMe OQ COOMe COOMe
catalyst (0.1 eq) z

i HO_~_.0 i Ll Cly i
CH,CI

+ | O —.2 2 + + |

0 OH O ™ 0°C-1t. O o 0" OH O OH

Cyo 60 <jo Coowe 60 60

1 ()7 22 23 (+)-10
product (%)
entry catalyst time
22 23 (+)-10
1 BF;-Et,0 10 min 68 - -
2 AICI; 45 min 64 11 -
3 BCl; 24 h - 10 11
4 HCl in Et,0 24 h - 6 -

VA AFETIE, BFy+ E,0 & AICI Z WA, BOS v 7V v 71K 22 #43%
LTI LT (entry1,2). T, BFs - ELO TiE, 104 CTHEMW 22 #1525 2 &3 H
K7 (entry 1). £7-, BCls O&%&1E, BiOY 22 1355607, 23 & (+)-10 2ZnEi
10%, 11% THRE L7z (entry3). —J, 7L AT v REETH S HCl ZHV7=F, B
22 [TARET, 23(6%) 52 DT Edo7 (entry 4).
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% =Hi (-)-Pericosine E DA AL

(Scheme 15).

Table 5 T3/ = — T VGG TS D i S 2 VT, pericosine E DH K A1T > 72

COOMe OQ

COOMe COOMe
Cl BF; + E,O (0.1 eq) Ccl HO, 0
N 0 CH,Cl,
oV “"OH 0 0°C -rt 0" >
oo o
(+)-7 11(52%)

(-)-3

Scheme 15. Coupling Reaction of (=)-3 with (+)-7.

sapk RV (2)-3 ERFUR (+)-7 O/ AX 4RKIZ, 0°C © BF; - Et,0 (0.1 eq)
Nz, | TIL10 oM LIEEZ A, BROZ—T UREEHE 11 % 52% DIHETHED

Z TRk LT,

benzoic acid
Bu;P, TMAD COOMe o
benzene Cl BzO (o)
o o Y i, o
60 COOMe
12

60 COOMe
11

TMAD : N,N,N',N'-tetramethylazobisformamide
(0]
|

\IT)LN'/N\Q/N\

Examination of Mitsunobu Reaction on 11 for Inversion of 5’-Hydroxyl Group

Scheme 16.
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RWNT, 5 (KO NARKERD T2, NIERK R A 747225 (Scheme 16), HEYDOILE
W) 12 2552 L3 TE otz 20, sHERELTTAva—L 11 2—H, 7k
RN, SEASERIREE TS L, B 12 AL L O LA 72 (Scheme 17).

AcO
ACO\\I/ OAC
o%;O (DMP)
e} J COOMe 0
0 CH,Cl, ca o © :
undefined
- ”””"””"m//,/” comy Ound
0°C-r1t,4h o 0 P

0 COOMe 25
24
COOMe OQ
NaBH,

Cl HO
MeOH 0
0 OC, 2 h O\\NN Y ””m”””””///ulo
<jo COOMe
12 ( 34% for from 11)

Scheme 17. Inversion of Hydroxyl Group

L&Y 11 Y7 nn XX RIS, Dess-Martin i3 (DMP) Z{Ef &®7-L 24, H
DT kv 24 EREE R ORIEY) 25 OBERE2EEY (24 125 = 1:1) 25X 7.
NT, ZORAMERB LR NEFEKFEATFETST MU UL (NaBHy) TR L7ZHKER,
5> (KEEFEDSNIAREHiE L 7= pericosine E ORI 12 % 2 B 34% CThH x7-.

32



COOMe 0/<;> COOMe OH
Cl HO o) TFA Ccl HO OH
ij/ MeOH
O\\\““" S . 0 HO\\\\\W . ey, 0

é 0°C-rt i
<jo COOMe 3h OH COOMe
12 (—)-pericosine E ( 94% )

Scheme 18. Deprotection of 12.

%I, 12 DAL ) —)VEERIC, TFRAZEHSE 52 LT, HHD pericosine E % I
94% Tf%7- (Scheme 18). Z OFRIZ L THRK L7z (-)-pericosing E O LLFESERE LIS 0 £ FE A
N7 MT— 21X, RO T —H L5efic—8 L, Z 2T (-)-pericosine E DEHID LS
il 2 R L T2

IR AR T=REIZ, KIRD pericosine E 1%, =FFA~—BAMTHD Z ENRESN
TNDTD, LEHESGE bl Limk 25, KEKRD pericosine E 1, [a]o=-315 (c = 0.43, EtOH)
ThDHDIZKL, A LT pericosine E DZ 41T, [a]p=-68.3 (c =0.06, EtOH) T >7=.
ZORERMNG, SEARK LizxtElE 2 A5 (-)-pericosine E 13X, HRATEIZGFET D
TF U TFA~—THDHIENRHLNE T, FIRDT—X X, KIRD pericosine E D
T} FA~—iL, (-)-pericosine E & (+)-pericosineE 23§93 :1 THH EHE LT,
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B (-)-Pericosine E & Z DT B~ — 29 OJEMEFHML
#—Hi  (-)-PericosineE D=t~ — 29 DAL

(-)-Pericosine E Ak fEfA 11 (Scheme 15) % TFA 4LEEL, (-)-pericosine E O B~ —
29 # &k L7= (Scheme 19).

COOMe Og TFA

O MeOH
MW, 100 °C
HO'

O %’O COOMe 5 min iy,
j 11 29 (34%)

Scheme 19. Synthesis of 29
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W f (-)-pericosine E L ZF DT w— 29 OV 3L F—PHEERME
BRI L7z (5)-pericosine E & Z DT E~— 29 2O\, Yeast HED o-7 /1=
VA —F, Sweet Almond kD B-7 Lo & —+, Jack Bean HED a-~v> /) U HF —

B2 HNWT, ZOHEEMZ TN L 7= (Table 6).

Table 6. Biological Activities on Synthesized Products, (—)-pericosine E and 29

(-)-pericosine E 29 DNJ
a-glucosidase (Yeast) 1.5x10° M 1.8x10° M 5.8x 10* M
B-glucosidase (Sweet Almond) inactive inactive -
a-mannosidase (Jack Bean) inactive inactive -

3OO0 7YY alH—BIZOWTHEFEEWEZHFIZE A, N ) asZ—EHEA
THhHTAFY /U~ Avr (DN)) 12T 3550 1 BETIIH LA, mikedwe b
BN o -7 a s X —PIEEEZR L.
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%5 —H  (-)-pericosine E iz A ¥ DA AL

T TIZ 72 X 91T, pericosine E 1%, #DX T VT ¢ —% Ko7 pericosine A &
pericosine B A= —T7 /LA L& Z2 A LT\ b. FDi=h, pericosine E DEA/RIZE
VT, (-)-pericosine A DOREIERIA (-)-3 & (+)-pericosine B DREIBRIK (+)-7 #HW =, £z,
B TR L7z K 91T, pericosine AR DOEEFEIAL 78D 4 DOTHRFT KN (+/-)-2,
(+-)-7 IS T 2LaWIE, BARRIZET D pericosine FAD A=A AR T F5 U T o IR
ELTHELTVDEEZTWD., 2T, £7, FHEERO SN & LT (-)-pericosine A
DOFIEAR (-)-3 Z[EE L, (+)-pericosine B ORIEEAR (+)-7 2D RFT RICEEHZ D
LT, BEx RFEEONAAE AT S pericosine E FEiFAEZ AR L LD LEE L TWD
(Figure 8). & B2, ZIH 4 DDTRF Y FITHYT LGN, BRFITIHB N TH
KL LTIHET 2D THIUL, AT 2FEME S HARFUAAET DN EZL LS.

COOMe COOMe
Cl
0
O\\‘\“ "///OH COOMe OH o W
: Cl HO OH
0] — —> O
HO™ ™ "
&3 OH COOMe 7
intermediate of . . intermediate of
(-)-pericosine A pericosine E (+)-pericosine B
ﬂ Variant moiety
Fixed moiety COOMe COOMe COOMe
O O (0]
0" 0 0"
(=)-7 (+)-2 (-)-2

Figure 8. Strategy for Synthesis of Pericosine E Analogs
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Fefe L A
BN B md:l:nﬁﬁ

WEAEY T A 7 7 KB periconia byssoides OUPS-N133 O FEAT 57 ot/
A I, pericosine E DREMIFIETINT, LUFOMREHD 2 & AR

1. YrmaaxHIzy (+)6, 7rEE RV (#/-)-15, RT UV AZRF TR (#/-)-7 O
NBRHIE RS L= Z L2k v, Fx pericosine 38 ZfifEICAKRTE D L )7

o7z,

2. MO (-)-Pericosine E DRI ENT D L L BIZ, ZDOT =206, BRFIZEN
TEIIFAET D pericosine E D F A~ — D 1 %
(3R,4R,5R,6R)-methyl 6-chloro-3,4-dihydroxy-5-{[(1R,4S,5S,6S)-4,5,6-trihydroxy-2-
(methoxycarbonyl)cyclohex-2-en-1-ylJoxy}cyclohex-1-enecarboxylate & R7E L 7-.

3. (-)-PericosineE KO ZEDTE~— 29 OJ Y av X —VPHEFEEZTMLIZE 25,
DN D 353D 1 BIEETIEH 2703, BALZREIRW) o -7 Va3 X —BHFEEZ R L.
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HuE P

AWIEEAT O ICHT2Y, KA THRE, THiELZHBY £ Lo, A%, A=,

FEEEE WEHBICES - LET. 72, BIRIES Zd%, KU BhFo e,
BB ICH A TR OERR LET. £7-,

>~
—

7V av =R HEEEICOW TR TV
Wiz, BIRRSEAIEE, W EERE WHEER, 615, BEERLQRAYOT —Z AR

W, ERGEFEGEE, HEE] AR ORE TR e LR

F72, NMR KTY MS A7 MAZHIE L TWeZE £ L, BElwEZ HEE, KO
FRFRSEREAC FRATICIE ML L LI £

RGNS, AWTEDOBITICH o> TREBRICET HTEE £ Lz, AR, hiE
T, e, MHSSEET, MREAT, KEBEH, NSO RICE# - LET.
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KEROH

39



P

BRI AR )=, Yruax Xy, REEKET NI DA, MLy, UAF
NTI BV DY, TR RuarIy, 1L4UFxY L, b 7 afiigig, Futhisk
TEND, ~XH o, BTV, -7 FNANAFALZ—TF )b, LT =0 A, HAKEY
TNF AR ARV, v a~F Yt v, 11,1333 AF Y AT LT, p-
=heZx=)l-q-D-Z Va7 )R, p-=bha 7= -B-D-Z7 V2T )R, p-=
fe7xz=)b-q-D-v /T /¥ RE, THIA4T AR E, 1.0 M k-
CITF N —TIVIRIR, BV, BT 7 — AR, Bt v LA, 7TV
=U L, kT NAVI=0L, BT AI=0 L, GUMTAI=0OLNE, VI T VR
TR ND, n-T TN F AR, ZEMMEFEELESEND, VETFL—T
Wy NN-UAFARAVLAT IR, 78 h=RVU L, 78 b AR, SRSt 5
N-7mEa @A I N, BT3RSt b, & I2lE, Carbosynth fBR<=
s, a-ZvavFZ—+¥ (Yeast, lot. 26010), f-7 /=2 X —+F (Sweet Almond, lot.
81241) 1%, WIEEHIEASAENDS, a-wr /& —F (Jack Bean, lot. 055K7047) %, 7
~TIRY o FnbENEAEALT.

R L, HEE

'H-NMR, *C-NMR %, Varian +£%& UNITYINOVA-500, Mercury-300 NMR, Oxford 300 NMR,
Agilent Technologies #L:#%! 400 MR, 600 MR # AW TCHIE L7, IR I%, HARZ LM
FT/IR-680 Plus 7 — U T 28 HAFRAN 0 KO EE G2 WV CHIE L7z, BEJREEIR, AAL
DIP1000 ! 2 HHWCHIE L7z, HRMS i, HARE 7#:8 IMS-700 (2) BVE &5HillE S
ZRAWTHE L7, @lsiilE L, MaEm nlliE sy (MARRERR) 2w TillELlz. <
A7 uyx—7 (MW)FEAEE T AL FH =D « Dy SRR EAERL Initiator® % VT
Ikt L7z,

Jrik
FRHL, BEIDE U THBIC LV UTHER L. 7, SRRISHELR
(2 & RLAE, RS TN Lz,
40



BoEICETIER

B — i

(3aR,7aS)-Methyl 3a,7a-dihydrospiro[benzo[d][1,3]dioxole-2,1'-cyclohexane]
-5-carboxylate : (+)-6

Table 1, entry 5: 14 (130 mg, 0.33 mmol) @ CH,CLIA#R (20 mL) (2, 0°C T DMAP (72
mg, 0.39 mmol) ZhZx TR TH#E L=, 24 W%, fafiEb7 &= 7 LKEK (20
mL) %z, CHyCl, (3 x 20 mL) THiH L7=. HB7-AHE %2 B KifiiE~ 7 %> 7 L CThifi
%, AHIERZITV, AWREBITERME L. Rz VSN obhra~v NI 77 4 —
(hexane:EtOAc = 6:1) THEHLL, (+)-6 (51 mg, 63%), 19 (6.5 mg, 4%) %1%, 14 (14 mg, 11%) %
[E L7z,

19: Colorless oil; [a]p? +25.4 (¢ 0.70, CHCL); IR (liquid film) vmax 1719 (C=0), 1635 (C=C) cm™;
'H-NMR (CDCls, 500 MHz, ppm) & 1.26-1.61 (20H, m), 3.19 (1H, s), 3.43 (1H, dd, J = 6.7, 3.0
Hz), 3.53 (1H, m), 3.76 (3H, s, COOMe), 3.77 (3H, s, COOMe), 3.41 (1H, m), 4.22 (1H, dd, J = 3.6,
1.2 Hz), 4.26 (1H, ddd, J = 7.1, 3.0, 1.1 Hz), 4.47 (1H, dd, J = 7.1, 3.4 Hz), 5.50 (1H, ddd, J = 10.5,
2.2,1.2 Hz), 5.67 (1H, dd, J = 10.5, 1.4 Hz), 6.94 (1H, ddd, J = 6.8, 1.6, 1.1 Hz); *C-NMR (CDCl;,
125 MHz, ppm) 6 23.5, 23.7, 23.83, 23.84, 25.0, 25.1, 34.4, 35.2, 35.8, 36.1, 37.8, 40.6, 45.7, 47.8,
52.0,52.9, 69.4, 75.0, 75.4, 77.4, 108.9, 109.8, 127.1, 128.4, 132.7, 141.8, 165.3, 173.2; HRMS m/z
calcd for CagHzs0g (M)* 500.2410, found 500.2413.

Table 2, entry 1: 14 (24 mg, 0.059 mmol) @ CH.CL &% (4 mL) 2, 0°C T DMAP (17
mg, 0.14 mmol) =z, ZDRAEWE MW ST, 80°C T 30 E#FE L. SRGY
ZFE 0°C (IZWmAIL, L5N-HCl 2> < Vi T L, SOnE Z2 FPEIC L7z, IRV T, CHLCly
(3x10mL) THHH L, HB7-AE~2BEKIE~ 7 r > U LA TEERE, AHUEERZITY, A
REWTEEN LT, BiEE VANV T 7 a~ 757 ¢ — (hexane:EtOAC = 6:1) T
FEHLL, (+)-6 (11 mg, 76%) % 157-.
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Scheme 8: 13 (48 mg, 0.18 mmol), U’ (20 uL, 0.25 mmol), DMAP (53 mg, 0.43 mmol) @
CH.CL VAT (4 mL) 12, 0°C T THO (36 uL, 0.22 mmol) @ CH.CLI&EIK (1 mL) Z W5 <
DT L, ZO% MW ZEEZ iV, 120°C T 30 4SS 7. USRS % B 0°C (2
WAL, 1L5N-HCl ZHMEIZR 5 EF T Vi F L7z, WT, CHClL (3x10mL) Tk
ML, G-AEL KRR~ 7227 L Taltg, ARIEEAZITY, A2 RERME L
2. B E VANV T A a~ 87T 7 ¢ — (hexane:EtOAc = 6:1) THHRLL, (+)-6 (29
mg, 65%) % 157=.
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B

(3aR,4R,5S,7aR)-methyl 4-bromo-5-hydroxy-3a,4,5,7a-tetrahydrospiro
[benzo[d][1,3]dioxole-2,1'-cyclohexane]-6-carboxylate : (+)-15

Table 3, entry 9: (+)-6 (38 mg, 0.15 mmol) ®7 & k= k U L-7k (1:1.5) & (7.5 mL) (2,
0°C Tn-7aEtx7 oA K (29mg, 1.6 mmol) Zhlzx RIECTHEA L. 20 K%, A
TREEKFE T N U 7 LKEAER (10 mL) Zh0%, EtOAc (3 x30 mL) T L7=. &S7- 1k
EIOKIiE~ 7 % 2 0 DN CHLR S, AHRIEE 21TV, A& BTN L2, O 'H-NMR
AR MT =20, {bEWEERE N L. IREMORKEIX, V5o sra~
k2" 7 4 — (CH2Cl: EtOACc =98:2) TI79 Z £k 5.

(+)-15: Colorless oil; [a]p® +23.1 (c 0.06, CHCl5); IR (liquid film) vimax 3524 (OH), 1715 (C=0),
1660 (C=C) cm™; *"H-NMR (CDCls, 400 MHz, ppm) & 1.25—1.70 (10H, m), 3.46 (1H, d, J = 10.7
Hz, 6-OH), 3.84 (3H, s, COOMe), 4.59 (1H, dd, J = 4.0, 2.8 Hz, H-5), 4.67 (1H, dddd, J = 4.9, 4.1,
1.9, 1.1 Hz, H-4), 4.74 (1H, brdd , J = 10.7, 2.7 Hz, H-6), 4.84 (1H, dd, J = 4.5, 3.3 Hz, H-3), 6.88
(1H, dd, J = 3.3, 1.0 Hz, H-2); *C-NMR (CDCls, 75 MHz, ppm) & 23.6, 23.8, 24.7, 35.8, 37.7, 45.1,
52.4,66.8, 71.3, 75.4, 112.8, 129.8, 135.6, 166.0; HRMS m/z calcd for C14H100s "°Br (M)*
346.0416, found 346.0415, m/z calcd for C14H190s **Br (M)* 348.0396, found 348.0391.

(3aR,4S,7R,7aR)-methyl 7-bromo-4-hydroxy-3a,4,7,7a-tetrahydrospiro
[benzo[d][1,3]dioxole-2,1'-cyclohexane]-5-carboxylate : 20

Colorless oil; [a]p®* —66.8 (c 0.4, CHCl); IR (liquid film) vmax 3481 (OH), 1715 (C=0), 1652
(C=C) cm™; *H-NMR (CDCls, 400 MHz, ppm) & 1.30—1.65 (10H, m), 3.84 (3H, s, COOMe), 4.61
(1H, dd, J = 6.3, 2.1 Hz, H-5), 4.67 (1H, ddd, J = 5.7, 2.4, 0.4 Hz, H-3), 4.76 (1H, dd, J = 2.1, 0.4
Hz, H-6), 4.78 (1H, ddd, J = 6.3, 2.4, 1.0 Hz, H-4), 7.17 (1H, dd, J = 5.7, 1.0 Hz, H-2); *C-NMR
(CDCls, 125 MHz, ppm) & 23.6, 23.9, 25.0, 34.4, 36.9, 42.3, 52.6, 65.2, 77.3, 77.3, 109.7, 132.9,
137.7, 166.1; HRMS m/z calcd for C14H1905 "°Br (M)* 346.0416, found 346.0421, m/z calcd for
C14H1005 'Br (M)* 348.0395, found 348.0400.
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=

(3a'R,5a'R,6a'R,6b'R)-methyl 3a’,5a",6a’,6b'-tetrahydrospiro[cyclohexane
-1,2"-oxireno[2',3":3,4]benzo[1,2-d][1,3]dioxole]-5'-carboxylate : (-)-7

Table 4, entry 7: (+)-6 (60.0 mg, 0.24 mmol) & fkfE/AKE7F KU 7 A (0.20 g, 2.4 mmol) @ k
UAArTE Mook (L1) R (2mL) (2, -15°C T Oxone® (4x0073g, 4x0.12mmol) % 15 4y
Mkg Tz L=, 3 B, -7 F L A F = —7 )L (TBME) (10 mL) =z, 7 A
A AT T2, AIRICEAFRERKSE T N U ¥ AKEERR (10 mL) 240z, TBME (3 x 10 mL)
THItH U7z, ARElE 2 KR~ 7 12 U LT, AHEIRZITVY, AR 2 BT I
L. x> VATV T L5 a~ 8777 4 — (hexane:EtOAc =5:1) THHEIL, (-)-7
(29 mg, 65%) % 157-.

(—)-7: Colorless oil; [a]p?® —20.4 (¢ 0.29, CHCls); IR (liquid film) vmax 1730 (C=0), 1647 (C=C)
cm™: *H-NMR (CDCls, 500 MHz, ppm) & 1.35—1.70 (10H, m), 3.69 (1H, br dd, J = 3.7, 2.1 Hz,
H-5), 3.84 (3H, s, COOMe), 3.99 (1H, ddd, J = 3.7, 1.6, 0.7 Hz, H-6), 4.58 (1H, dd, J = 6.9, 2.3 Hz,
H-3), 4.80 (1H, br d, J = 6.9 Hz, H-4), 6.83 (1H, m, H-2); *C-NMR (CDCls, 125 MHz, ppm) &
23.7,23.9, 24.9, 35.3, 37.5, 46.1, 49.3, 52.3, 70.0, 70.8, 111.7, 127.2, 140.3, 165.5 ; HRMS m/z
calcd for C14H1505 (M)* 266.1156, found 266.1158.

(3a'S,5a'S,6a'S,6b'S)-methyl 3a*,5a",6a’,6b’-tetrahydrospiro[cyclohexane
-1,2"-oxireno[2',3":3,4]benzo[1,2-d][1,3]dioxole]-5'-carboxylate : (+)-7

(—)-6 (1.20 g, 479 mmol) Z M\ (+)-6 & [EAERDOITELZ W (+)-7(0.92 9, 72%) A 1537-.

(+)-7: Colorless oil; [a]p?> +24.7 (¢ 0.68, CHCls); IR (liquid film) vmax 1722 (C=0), 1654 (C=C)

cm; 'H-NMR (CDCls, 600 MHz, ppm) & 1.34—1.70 (10H, m), 3.68 (1H, dd, J = 3.6, 2.4 Hz, H-5),

3.84 (3H, s, COOMe), 3.99 (1H, ddd, J = 3.8, 1.7, 0.6 Hz, H-6), 4.57 (1H, dd, J = 6.8, 2.4 Hz, H-3),
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4.80 (1H, br d, J = 6.8 Hz, H-4), 6.83 (1H, m, H-2); *C-NMR (CDCls, 150 MHz, ppm) & 23.7, 23.9,
24.8,35.2, 37.4, 46.1, 49.3, 52.3, 70.0, 70.8, 111.6, 127.1, 140.3, 165.5 ; HRMS m/z calcd for
C14H180s (M)* 266.1156, found 266.1161.
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(3aS,4R,5R,7aR)-methyl 5-chloro-4-hydroxy-3a,4,5,7a-tetrahydrospiro
[benzo[d][1,3]dioxole-2,1'-cyclohexane]-6-carboxylate : (-)-3

X I (1.759,10mmol) @ L= ¥EHKR (TmL) 12, | T 7 a~®H¥ 2 (0.99
mg, 10 mmol), CSA(0.23g, 1 mmol), A% /—/L (TmL) Zhxz, TDO% MW FBE T, 160
°C TR L7z, 30 /%, PUNREZBIERMEL, S VBTN BT Lhoa~w NI T7 4 —
(CHxCly: ACOEt=3:1) THHLL, 13(2.46 9,92 %) % 157-. ’k\ C, 13(0.30 ¢, 1.1 mmol) %
FWT, (4)-6 ~EEEEREL|Z, (+)-15 (0.25g, 2 B¥FE 65%) ~ & & 7=, i\ T, HMDS
(0.21 mL, 1 mmol) @ THF &% (5 mL) (2, -78°C T n-BuLi (0.54 mL, 0.86 mmol) % F L
30 4>fEIE#: L C LHMDS A 84 L7-. %12, (+)-15 (0.25g, 0.72 mmol) @ THFI&#E (5 mL)
(2, -78°C TLHMDS % F UIE# L7z, 1 BfEtg, MOSRZRIRICHE L, Fi2 1 KR
L7, BT, b E=0 288 (20 mL) %%, CH.Cl, THitH L7-. 57 A1
J& & BoKRREE~ 7% U LRI, ARRIER ATV, AU AUERNE Lz, FiEd )
HFENTT N a~ k7T 7 ¢ — (hexane:EtOAc = 5:1) THRL, (2 (0.16 mg, 83%) %15
7o A, (2 (0.16 mg, 0.6 mmol) Y= F )L —F LIAIKRIZ, 0°C T 1.0M Hifbk#E
P F N —T I VIRIE T LR L. 1 B, RS AR L, miEE Ay
NAT LT a~< 757 ¢+— (hexane:EtOAc = 3:1) TH#L9 % = & T (-)-3(0.16 mg, 90%) % 45+
7=,

(3a'S,5a'S,6a'S,6b'S)-methyl 3a‘,5a",6a’,6b’-tetrahydrospiro[cyclohexane
-1,2"-oxireno[2',3":3,4]benzo[1,2-d][1,3]dioxole]-5'-carboxylate : (+)-7

1(2.03g,7.5mmol), £V > (0.86 mL, 10.5 mmol), DMAP (cat.) D7 v A X IRk

(50 mL) (2, 0°C T TH0 (1.5mL, 9 mmol) @ CH,CLI&% (20 mL) % F L=IE CH#R L

7. 2 R, K (TOmL) Z/Mx, CH.Cl, THith L7-. 7= BH)E 2 fafn ks kET b

U o LKEER (70 mL) CUEve L, MK~ 71 o 7 A TR, ARRIEEAIT, A
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R 2 R IRAE L7 feVN T, 7RO DMF & (20 mL) 12, 0°C T CsOAc (1.4 g, 7.5 mmol)
ZINZFIRCTHAE L. 3R, ffnthikT v '=v 2KEKE (30mL) #iNz, MTBE
THIH U7e. B AHE 2 Kl ~ 7 %2 7 L CHEE, AIER 21TV, AR E T
BREL, VBTN BT hra~ 7T 74— (CHClL) TH#L, (-)-6 (1469, 78%) %
72, HEWT, (9)-6 (1.20 g, 4.8 mmol) Z vy, (-7 LEEEDFIET (+)-7(0.92 g, 72%) %
57,
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(3aS,4R,5S,7aR)-methyl 4-hydroxy-5-(((3aR,4R,7aS)-6-(methoxycarbonyl)
-3a,4,5,7a-tetrahydrospiro[benzo[d][1,3]dioxole-2,1'-cyclohexan]-4-yl)oxy)
-3a,4,5,7a-tetrahydrospiro[benzo[d][1,3]dioxole-2,1'-cyclohexane]-6-carboxylate : 22

Table 5. entry 1. :  (-)-7 (32.1 mg, 0.12 mmol) & 1 (39.0 mg, 0.15 mmol) @ CH2CLIAHE
(0.5mL) (2, 0°C T BFs*Et20 (3 uL, 0.011 mmol) ZMx, IR THEL L. 10 /5%, EtN
(5 uL, 0.035 mmol) ZHNx T 3 srffiE#E%, BIEREM L. EELS )V oAV T Lo
~ b7 7 4 —(Hexane: EtOAc = 3: 1) THiHL L, 22 (44.2 mg, 68%) % 157=.

22: White amorphous solid; [« ]o®®> —76.6 (¢ 0.34, CHCls); IR (liquid film) vmax 1721 (C=0),
1652(C=C) cm™; *H-NMR (acetone-ds, 600 MHz, ppm) & 1.30-1.80 (20H, m), 2.28 (1H, ddt, J =
16.5, 10.5,2.9 Hz, H-6), 2.71 (1H, ddd, J = 16.5, 5.5, 0.5 Hz, H-6), 3.74 (3H, s, COOMe), 3.77 (3H,
s, COOMe),3.95-4.00 (1H, m, H-5"), 4.12 (1H, ddd, J = 10.6, 5.6, 2.0 Hz, H-5), 4.28 (1H, t, J = 6.5
Hz, H-4%), 4.33(1H, d, J = 3.5 Hz, OH), 4.38 (1H, br d, J = 5.5 Hz, H-6"), 4.67 (1H, br d, J = 4.9 Hz,
H-4), 4.74 (1H,ddd, J = 6.5, 3.5, 0.9 Hz, H-3"), 4.81 (1H, m, H-3), 6.60 (1H, dt, J = 3.2, 0.8 Hz,
H-2), 6.69 (1H, dd, J =3.5, 1.5 Hz, H-2"); *C-NMR (acetone-ds, 150 MHz, ppm) & 24.5, 24.7, 25.7,
25.8, 30.4, 36.0, 36.6, 38.3,38.5, 52.1, 52.2, 71.5, 71.7, 71.8, 74.2, 74.4, 715.3, 75.3, 76.4, 76.5,
110.8,111.3, 129.9, 134.4, 134.7,136.2, 167.1, 167.2; HRMS m/z calcd for CpgH33010 (M),
534.2465; found, 534.2466.
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(3aR,4S,5R,7aS)-methyl 5-(((3aR,4R,5R,7aR)-5-chloro-6-(methoxycarbonyl)
-3a,4,5,7a-tetrahydrospiro[benzo[d][1,3]dioxole-2,1'-cyclohexan]-4-yl)oxy)
-4-hydroxy-3a,4,5,7a-tetrahydrospiro[benzo[d][1,3]dioxole-2,1'-cyclohexane]
-6-carboxylate : 11

(+)-7 (53.5mg, 0.20 mmol) Z M\ 22 L [RERDHF{ET 11 (58.9 mg, 52%) = 157-.

11: White amorphous solid ; [ a ]o*®> —68.3 (¢ 0.21, CHCIs): IR (liquid film) vmax 3431 (OH), 1729
(C=0),1657 (C=C) cm™; *H-NMR (acetone-dg, 600 MHz, ppm) & 1.30-1.80 (20H, m), 3.68 (3H, s,
COOMe-8’ ), 3.81 (3H, s, COOMe-8), 4.01 (1H, ddd, J = 7.3, 6.1, 3.6 Hz, H-5), 4.21 (1H, dd, J =
7.3,6.2 Hz, H-4"),4.37 (1H, ddd, J = 6.2, 1.4, 1,2 Hz, H-6"), 4.49 (1H, dd, J = 4.7, 3.9 Hz, H-5),
4.69 (1H, ddd, J=6.2, 3.8,1.2 Hz, H-3"), 4.74 (1H, d, J = 3.8 Hz, OH), 4.84 (1H, dd, J = 7.0, 3.9
Hz, H-4), 4.88 (1H, ddd, J = 7.0,2.9, 0.6 Hz, H-3), 5.15 (1H, d, J = 4.4 Hz, H-6), 6.54 (1H, dd, J =
3.8, 1.4 Hz, H-2’), 6.95 (1H, d, J = 2.9 Hz, H-2): *C-NMR (acetone-dg, 150 MHz, ppm) & 24.4,
24.4,24.7,24.7, 25.7, 25.8, 34.9, 36.3, 36.6, 38.8, 51.6, 52.2, 52.4, 71.0, 71.6, 72.6, 73.7, 76.3, 78.9,
79.5,111.4, 111.6, 131.5, 133.2, 134.8, 138.8, 165.8, 167.2; HRMS m/z calcd for CzgHz7010 **Cl
(M)*, 568.2075; found, 568.2073.

(3aS,5R,7aS)-methyl 5-(((3aR,4R,5R, 7aR)-5-chloro-6-(methoxycarbonyl)
-3a,4,5,7a-tetrahydrospiro[benzo[d][1,3]dioxole-2,1'-cyclohexan]-4-yl)oxy)
-4-0x0-3a,4,5,7a-tetrahydrospiro[benzo[d][1,3]dioxole-2,1'-cyclohexane]
-6-carboxylate : 24

(3aR,4R,5R,7aS)-methyl 5-(((3aR,4R,5R,7aR)-5-chloro-6-(methoxycarbonyl)
-3a,4,5,7a-tetrahydrospiro[benzo[d][1,3]dioxole-2,1'-cyclohexan]-4-yl)oxy)
-4-hydroxy-3a,4,5,7a-tetrahydrospiro[benzo[d][1,3]dioxole-2,1'-cyclohexane]
-6-carboxylate : 12
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11 (0.22 g, 0.38 mmol) @ CH2CLI&# (8 mL) (2, 0°C T DMP (0.20 g, 0.46 mmol) % /nx,
FIL TR L7, 4RI, fafnT Amie T NV o AKEHE (20 mL), fafniRigksz+ KU
v AKVEIR (10 ML) %1%, 34 RHE#E L7-. %6, C, TBME (3x20mL) THit L, 757
fAiE 7 fafn &K (30mL), /K (30 mL) THEML, MKEiEE~ 7 x v A THKEZ
BeL7-. WIZ, AR L, AEEBEREET S22 LT, 24 & 25 OOBEREERIEGY
(202 mg) Z457-. 24 & 25 OREW (202mg) DA X J —LEE (10 mL) |, 0°C T NaBHa
(13.2mg, 0.35mmol) DA ¥ J —/WIEK (25mL) 2d->< Vi FLEL L. 300, f
(b T v e=7 LKW (30mL) #/N%x, CH2CL(3x30mL) THiHi L7z, W T, A
W JE & SR K T U, MoK~ 7 R U ACTRBEL, ARRIEBREIT-o7. 575
WREWITERME L, U BTSNV BT LI~ 87T 74— (Hexane: EtOAc =3:1) THEHRIL, 12
(74.0 mg, 34% from 11) % 457=.

Crude 24 and 25: Qil ; 'H-NMR (CDCls, 600 MHz, ppm) § 24: 1.20-2.00 (20H, m), 3.77 (3H, s,
COOMe), 3.85 (3H, s, COOMe), 4.30 (1H, dd, J = 6.2, 3.2 Hz, H-5), 4.58 (1H, dd, J = 6.5, 0.9 Hz,
H-4%), 4.70 (1H, ddd, J = 5.9, 3.0, 1.2 Hz, H-3), 4.77 (1H, dd, J = 5.9, 3.2 Hz, H-4), 4.96 (1H, ddd,
J=6.5,4.1,0.9 Hz, H-3), 5.05 (1H, br d, J = 6.2 Hz, H-6), 5.12 (1H, m, H-6"), 6.75 (1H, br d, J =
3.0 Hz, H-2), 6.83 (1H, dd, J = 4.1, 1.8 Hz, H-2"); 25: 1.20-2.00 (20H, m), 3.79 (3H, s, COOMe),
3.83 (3H, s, COOMe), 4.15 (1H, ddd, J = 5.9, 1.5, 0.9 Hz, H-4"), 4.21 (1H, br s, H-6"), 4.45 (1H, t,
J=4.4Hz, H-5),4.69 (1H, ddd, J = 5.9, 3.5, 0.6 Hz, H-3"), 4.78 (1H, dd, J = 7.6, 2.7 Hz, H-3), 4.90
(1H, dd, J = 7.6, 4.4 Hz, H-4), 5.14 (1H, d, J = 4.4 Hz, H-6), 6.78 (1H, dd, J = 3.5, 0.9 Hz, H-2"),
7.03 (1H, d, J = 2.7 Hz, H-2); *C-NMR (CDCls, 150 MHz, ppm) 5 23.52, 23.54, 23.66, 23.75,
23.78, 23.83, 23.88, 23.92, 24.86, 24.91, 25.0, 25.1, 29.7, 34.7, 35.4, 35.6, 36.0, 36.5, 37.0, 37.3,
49.2,52.22, 52.26, 52.34, 52.4, 53.1, 70.4, 71.3, 71.8, 72.6, 73.2, 74.8, 716.2, 77.2, 77.7, 718.8, 79.1,
79.8,93.7, 111.3, 111.4, 112.3, 113.7, 129.1, 129.7, 130.8, 133.6, 134.0, 136.9, 137.7, 139.6, 164.9,
165.2, 165.5, 166.9, 201.2.; HRMS m/z calcd for CagH35010>°Cl (M)* of 24, 566.1919; found,
566.1923;
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12: White amorphous solid ; [o]o ?°> —67.5 (¢ 0.30, CHCls); IR (liquid film) vimax 3421 (OH), 1719
(C=0), 1656 (C=C) cm™; *H-NMR (CDCls, 600 MHz, ppm) & 1.20-2.00 (20H, m), 3.71 (1H, m,
H-5%), 3.77 (3H, s, COOMe), 3.86 (3H, s, COOMe), 4.34 (1H, dd, J = 5.0,4.7 Hz, H-5), 4.43-4.45
(1H, m, H-4%), 4.55 (1H, br d, J = 6.5 Hz, H-6"), 4.60 (1H, ddd, J = 5.6, 3.5, 0.6 Hz, H-3"), 4.77 (1H,
dd, J=7.6, 2.7 Hz, H-3), 4.88 (1H, dd, J = 7.6, 4.7 Hz, H-4), 5.05 (1H, br s, OH), 5.07 (1H, d, J =
5.0 Hz, H-6), 6.78 (1H, dd, J = 3.2, 0.9 Hz, H-2"), 6.69 (1H, d, J = 2.7 Hz, H-2); *C-NMR (CDCl,,
150 MHz, ppm) & 23.50, 23.55, 23.76, 23.83, 24.9, 25.1, 33.1, 35.0, 36.0, 37.5, 50.5, 52.2, 52.4,
68.6, 70.6, 72.1, 72.3, 74.8, 74.9, 78.9, 111.1, 112.0, 129.2, 129.8, 138.6, 139.5, 165.1, 166.7;
HRMS m/z calcd for CagHs7010 *CI (M)*, 568.2075; found, 568.2076.

(3R,4R,5R,6R)-methyl 6-chloro-3,4-dihydroxy-5-{[(1R,4S,5S,6S)-4,5,6-
trihydroxy-2-(methoxycarbonyl)cyclohex-2-en-1-yl]loxy}cyclohex-1-

enecarboxylate : (-)-pericosine E

12 (13.3 mg, 0.023 mmol) ® MeOH®% (0.2mL) &, TFA(1.8mL) % 0°C T FL,
FIR TR L. 5%, POSKRZBERMEL, 7L 377 4 7TLC (MeOH:
CH2CI2 =1:9) THHld 5 Z & T (-)-pericosine E (9.0 mg, 94%) % 457=.

Pericosine E: white crystal ; [a]p?* —68.3 (c 0.06, EtOH); IR (liquid film) vimax 3431 (OH), 1729
(C=0), 1657 (C=C) cm™; *H-NMR (acetone-ds, 600 MHz, ppm ) & 3.76 (1H, dd, J = 4.1, 2.1 Hz,
H-5), 3.790 (3H, s, COOMe), 3.793 (3H, s, COOMe), 4.06 (1H, br s, H-4), 4.18 (1H, br d, J =
11.1 Hz, OH), 4.20-4.22 (1H, m, H-4"), 4.21 (1H, br s, H-3), 4.23-4.25 (1H, m, H-3"), 4.34-4.36
(1H, m, H-5), 4.53 (1H, d, J = 4.1 Hz, H-6°), 5.23 (1H, d, J = 2.9 Hz, H-6), 5.33 (1H, br s, OH),
5.61 (1H, br dd, J = 8.8, 0.5 Hz, OH), 6.74 (1H, dd, J = 2.4, 1.4 Hz, H-2"), 7.01 (1H, d, J = 4.4 Hz,
H-2); *C-NMR (acetone-dg, 150 MHz, ppm) & 52.45, 52.49, 53.1, 65.5, 66.8, 69.3, 70.5, 72.4, 77.1,
85.6, 129.3, 130.4, 143.2, 143.5, 166.1, 166.9;

HRFABMS m/z calcd for C1H2,010 *Cl (M+H)", 409.0901; found, 409.0908.
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Spectroscopic data of natural pericosine E: Oil; [0]° —31.5 (c 0.43, EtOH); IR (liquid film) vimax
3326 (OH), 1721 (C=0), 1636 (C=C) cm™; *H-NMR (acetone-ds, 500 MHz, ppm) & 3.76 (1H, br
s, H-5°), 3.79 (3H, s, COOMe), 3.79 (3H, s, COOMe), 4.07 (1H, br s, H-4"), 4.22 (1H, m, H-2),
4.23 (1H, br s, 4-OH), 4.25 (1H, br s, H-3), 4.26 (1H, br s, H-3"), 4.36 (1H, m, H-5), 4.53 (1H, d, J
= 4.1 Hz, H-6"), 5.24 (1H, d, J = 3.0 Hz, H-6), 5.37 (1H, br s, 4-OH), 5.64 (1H, br s, 5°-OH), 6.74
(1H, t, J = 1.8 Hz, H-2°), 7.01 (1H, d, J = 3.9 Hz, H-2) *C-NMR (acetone-ds, 125 MHz, ppm) &
52.44, 52.48, 53.06, 65.57, 66.75, 69.22, 70.43, 72.42, 77.07, 85.52, 129.23, 129.91, 143.17, 143.50,
166.09, 166.87; HRMS m/z calcd for C16H2,010 *°CI (M+H)*, 409.0900; found, 409.0904.
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(3R,4R,5R,6R)-methyl 6-chloro-3,4-dihydroxy-5-(((1R,4S,5S,6R)-4,5,6-trihydroxy

-2-(methoxycarbonyl)cyclohex-2-en-1-yl)oxy)cyclohex-1-enecarboxylate : 29

11 (21.4 mg, 0.038 mmol) @™ MeOH (0.2 mL) #i#&H, 0°C T TFA (1.8 mL) %ifi F MW
FAELEE 2 VT, 100°C T 5 fEAR L. B, SR ZERIEREL, v 57
NATHhTa~ 7 T7 40— (MeOH:CH2CI2=1:9) THERIL, 29 (5.2 mg, 34%) %#157-.

29: oil ; [a]p™ —47.3 (¢ 0.09, EtOH); IR (liquid film) vima 3343 (OH), 1723 (C=0), 1680 (C=C),
1657 (C=C) cm™; *"H-NMR (acetone-ds, 600 MHz, ppm) & 3.72 (3H, s, COOMe), 3.80 (3H, s,
COOMe), 4.00 (1H, dddd, J = 5.3, 4.4, 1.2, 0.8 Hz, H-4"), 4.11 (1H, dd, J = 5.3, 2.4 Hz, H-4), 4.15
(1H, t, J = 5.0 Hz, H-3), 4.26-4.23 (2H, m, H-5, 6°), 4.46 (1H, ddd, J = 4.4, 3.0, 0.9 Hz, H-3"), 4.50
(1H, dd, J = 5.0, 3.0 Hz, H-5"), 5.23 (1H, d, J = 3.0 Hz, H-6), 6.79 (1H, ddd, J = 2.7, 1.2, 0.6 Hz,
H-2%), 7.01 (1H, d, J = 4.7 Hz, H-2), *C-NMR (acetone-ds, 150 MHz, ppm) & 52.2, 52.5, 53.0, 65.7,
65.8, 66.6, 69.1, 70.1, 76.7, 83.5, 129.472, 129.541, 142.5, 142.7, 166.0, 166.9; HRMS m/z calcd
for C16H21010 *°CI (M)*, 408.0823; found, 408.0821.
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HAE 7Y 3y Z— B EE MR

1. RBREICH 7L 25 ul (2 b e — L DBFAITK) IkEER A 475l iz, 37 C T
05 IR L=, FEEEE 250 ul Nz 5 [ PEhnE Lz,

2. BRI A 250 pl A0z SO & Bibs L7z,

3. 37 C TIEMIZ, 156 MG SH 7%, 0.2 M Na,COz iR (2.129 OMEKREET RV
U N ARRKICEAE L 100 ml & L72) A& 1000 pl Mz CTRISZEE S8, Z ORI
DX 400 nm (2B DWIEEE A HIE L=, (ODsample)

4. BERIIERERZINZT, 1-3 OFNETITV, RBIHERIK 250 pl Iz THE L.

LU [RARIZWOE B 2 € L7z, (ODblank)

FHEE = (%) = 100 — 100 x (ODsample — ODblank) / (ODcontrol — ODblank)
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a-7 v a2 —E R EIEMERERE
TRMER : 0.1 M U U ERKEMER (pH 7.0)
HEWR : 20mMp-= b7z =)L-a-D-7/L a7 ) v R KEK

S

Gi=]
SR

#) 40 fEICAR L.

(-)-Pericosine E

10 mM U U EREEETR (pH 7.0) T 1 mg/ml (ZIAfE L, [RIFE@E LT

arvkA—)L 0.00214 mol/L 0.00107 mol/L 0.00071 mol/L
TI29 0.065 0.063 0.048 0.049
BIEE 1 0.971 0.437 0.499 0.67
AIERE 2 0.967 0.44 0.501 0.686
BIERE 3 1.037 0.444 0.512 0.709
FiE 0.99166667 0.4403333 0.504 0.688333
fEE 55.6 49.1 30.6
29
avka—iL 0.0027 mol/L 0.0014 mol/L 0.0009 mol/L
P 0.058 0.063 0.066 0.046
BIEME 1 0.791 0.315 0.508 0.548
AIEME 2 0.821 0.348 0.436 0.564
AIEME 3 0.748 0.32 0.455 0.495
Ty {l 0.78666667 0.3276667 0.466333 0.535667
fHE X 58.3 40.7 32




DNJ

0.00153 mol/L
T09 0.063
AIEE 1 0.137
AIERE 2 0.14
AIERE 3 0.144
EHE 0.140333
ZESES 85.9

B -7 ay X —VIHEEERRE

FEMHE - 0.1 M EERRFEMEK (pH 5.0)

FEWKE :20mMp-= b7 2=/L-B-D-Z/Vat’T /v R KKK

BESBIRIR B RIE L 2 & B> Lok L7z 50 mM Tris-HCI #&f&i% (pH 7.8) T 1 mg/ml (2
WL, BOUSERNZ 10mM U iRk (pH 7.0) TK 190 fEFICAR LT,

(—)-Pericosine E 29
arka—JL 0.00214 mol/L 2 hme—/,  0.0027 mol/L
T3529 0.101 0.092 A 0.101 0.087
BIEE 1 1.239 1.115 HIER 1 1.239 1.133
AIEE 2 1.166 1.148 HIEE 2 1.166 1.151
BIEE 3 1.186 1.098 HIEM 3 1.186 1.132
FE1fE 1.197 1.1203333 S5 A 1.197 1.1386667
fEE 6.2 PHE = 4.0
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a-< ) A —BRHEE R A

PR © 0.1 M HERRFEET R (pH 5.0)

HEEK : 20mMp-= b 7 = =/b-a-D-~> / ¥'F /¥ R Kk

FERIAIR « BESRAE AL 2 100 MM BEERFEMENR (pH 5.0) T 1 mg/ml ([Z¥&ME L, ROGERTIZIA
FEER TR 550 FFICAR L7z,

(-)-Pericosine E 29
avea—JL 0.00214 mol/L z km—/  0.0027 mol/L
T529 0.097 0.098 Tl 0.097 0.1
BIEE 1 1.635 1.286 HIEME 1 1.635 1.239
AIEME 2 1.581 1.428 HIEME 2 1.581 1.248
BIERE 3 1.423 1.379 HIERE 3 1.423 1.227
FiE 1.5463333 1.364333 S5 1.5463333 1.238
ZESES 12.6 PR R 21.5
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