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most stable conformer of 2
72.53kcal/mol (30.26 %)

Crystal structure of 1

Figure 8

40-




P RFNBHECI Lo BRRBEDO I R A~ a

FIEOEEPS . ASGREHBEICBVCREL/-1SBRT 7 o B8MEBIL. OTADRVEE
havhkA—a vk bbEHESNE., FITHRG A< IO 2 P MLRIERZERT 572
DIZRELDLI 1 DODO&YE, ThbbtdETasbtoMBRbOa Y KA—-2a o7 V8
BEICHBT A0 EIRLE VI HEIIDODVWTHEETARD., LaBlOWVWTHFHBIHRIZLS
AR AeasBRETIC EE L.,

LaLZehs, B0 oLt RY. LtaBor ) 7L R TNV THELEIES
ET AR TFOHBETIE., HELOANEEZL->TIE. SEILIhza ba—-9—%b 5
CTLCHHEANEYT, BEREIVFIA-L a v ORENKHEL L LBENH 5",

Me

O O 0o

MeO™ 1 3 5
MeO

1,3-interaction

= allylic interaction -

3
Me
0] O/LO OMe O
9
M ;| 3 5 7 ol 11 Me
OMe
4
Figure 9

UEOBENS., EFT. ETNELLEEaBAFIVIATIVEIIZOWVT, €DK AX—
vaVREBETHARFICOWVWTERLL:., TOHR. SOIBALZC3~C5H6., C13~C1S
MO 22074 —ILBEdh L LT HEBREDL 3-interaction, Z2HFICC 6 ~C 100G D
allylic interaction'” AEBETH A LA RME I/ (Figure 9) .

E->T. 3D /KRA—2a VRIS BHTHLDZE. AT I ODMED L FHIE
RRETLZLEHLETHAHLEL. I2BOEHBIIRZL. ThER 20082 BEEZDHDE
LD, C1~C1279 A PaBLUEC8~C1773 7 A bSO EEITHT2.

Figure 10l C 1 ~C127 97X PDHBEHERZRL:. C246. CTHA MR EBX
UCHBEANRoNWEOEELIC L 20 R —REBEFEETEIIOD, 2K —D80%H.
BEEIVAT—OC 1 ~CIOMMICEHPNT AV RA—a kb AT LEEI R,

564



Thbb., TEY—IVBAOCANMTFOTIVAFILEELC 2460, C6 MNEREMODsya-
pentane interactionZ B/MI L. S 6ICC6HE. C 84, BILIXC10fi XF )L E Hlallylic strain
PEAMCT AR, HIRBFIIBWTHC 2, C7. Clofii%&corner L7z R A—-2a%
ry, 18BRT 7 b UBREDC l"’CIZfﬁLZCiCiﬁﬂJT%C&ﬁ*ﬂﬂ':)f)‘:‘.‘.flof:o
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most stable conformer of 4
44.73kcallmol (9.77 %)

most stable conformer of 2
72.53kcal/mol (30.26%)

Figure 10
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FURELRR, FUEAFIVCUBEL, —EETEFL UG (18) 2&HKLE. Bo5N/:18
% ~ytBrud AsClizTo a2l Fe FY FERRIEREIA. PEIHB VI
G VUHETIVEVORBENCS AMML. IV ERHIIVEME TH11 2 ELALE S
RETE XY,

R I3II RO A REEH20- 65 37z (Scheme 3)

0

¥ 10 Bl 1) TBDPSCI 10 1) Swern oxjd.’ Br 10 gt
y
N 2) LiBH,, E4O HO/Y\OTBDPS 3) CBry, PhaP j:\l/\ :
2steps 93%
15 2steps quant. 16 l

OTBDPS

|
n . 5 10
BuLi, Mel Ry K 1) Cp,ZrHCl, 45°C | Z 10
quant.’ e 2) |,, benzene - j/\'/\OTBDPS vz OTBDPS
19
1

2steps 60%
1 11
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P
H
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Me%j—\
OTBDPS OTBDPS
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Scheme 3

*) 18123 L. DIBAH 2wz Fu7ibI 2 —>avEiE negticssrunt gl
R edkdbe Fafr—2a R 2RELAY. FHEINEEREAEONLT (11
19=4:1) . BB CWEAFIT Ptk (21) HBEI4E L7 (Scheme 4) ,

1) Chx,BH, THF
OTBOPS ) Me :N-O

Me—=="5 )' /10 OTBDPS + 3 PS
gl 3) Hg(OAc) 5, NaClaq. \'/\l/\ \([)'/Y\OTBD

18 4) 1, pyridine 11 i

Scheme 4
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B Cl~CT 97Xk (14) D%

DMP 10DERICBVTIE. C2~C 6 MHOEKTAHAODOLRFH LD

o/Lo 0 BMEMBIELE S, FICC 3L CH5MDKEEIIT. taElEE

Pivo/1\|)3\'/5k|)7LH DAYFA-T a VI L TEETHSH I L6, SLHFERD

MOMO WHEHATAHLENRDSE, Sl TRODOEEZHEIIBAT SFE
e LLT. vw—TLARIET RERT AL L LI,

F7:. 100DC4~C6hild. BICEFDERBEZHEL TIIBELOHMEFDODHLEKRY 7F FXK
RBHOZEBRFFPLCHAI L EBEL” | ARRCBV T C T RMA &R FEH E @
BEL. FESAZITI Z L 2itMmL /.

OO ERFMET IV —IL (16) OFRFHLECE6ML LTHBL. C5AE, MR
L. TUNTIVa— btk (23) 12FEMLI-, 23120 L. v —T L ABELEHWVWTC 5 ORFR
AP OoZ N BIRMICEBAL. oo ERhF o7 a—)bis (24) ICEIVHREREZEH
S TIAF L ROMBEBROMR 21TV, 252 MRAL A/ LE. 25% 78 —ILiL#t
HTC 5% DMPM ECREL/-14L L, 6L CAME FOF I AFINNEEAFIVEILE
L T26125ML. C4~C 6 D= EEAEFPLEITHZIRONCHEEL 7 (Scheme 5) *'),
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8 a 6 b 6
HO/\'/\OTBDPS — Me0” F OTBDPS —» HO™ ~F OTBDPS
23
16 22 ir
c 26 d 4 6 e
R Ho/Yg\r\OTBDPs — HO” Y5 OTBDPS ——>
/
2 4 25
ODMPM ODMPM
4 I 6 f 4 6
HO" s OTBDPS —» N5 OTBDPS
/1 4 26

a : 1) Swem oxid., 2) Ph;PCHCOMe, 2steps 98%. b : DIBAH, -78°C, 91%. c : (+)-DET, Ti(O iPr)4,
TBHP, 4AMS, CH,Clh,, - 25°C, 98%. d : 1) CH,CHMgBr, CuCN, 2) NalO,, THF-H,0, 2steps 86%.
e : 1) DMPCH(OMe),, CSA, 2) DIBAH, - 25°C, 2steps 88%. f : 1) TsCl, TEA, DMAP, 2) LAH,

THEF, 2steps 90%.
s W0 Scheme 5

¥1) CA~C 6 NMO=EBAF RO all-syn RITHAZ L H 6. TILTEL Fie (27)
CHTHE70F 0 AXREOMME G bREFLZAS. BRECHLCHAEABOL T, £
128 L29D BN HEETH -7 (Scheme 6) . X512, &< C 5 5ODDMPM {k (DMPMCI,

KN(TMS),) iI2BWTHC TR YN BOMBEIEL. HL T 526138860257k,

0 MeCH=CHCH SnBus OH H
6 BF;*OEt,, -90°C G W 4 X 6
HJYOTBDPS e Sy OTREPS f\i/s\r\omops
27 28 29
28:29=24:1~83:1
Scheme 6
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T, BoNz26H 6 Scheme 7TIZ/RL /AR TC IROKBSE % T HGEIRMICEBEL -,

Fhebbh. 260F L 74 EYMTER. HRLTHEORSa TR ATIVE (30) 2%
ml . HES Yy~ TLABEIC XY C 3MOAH R OEBALI, 3L RFL I—-Fik (32)
kB INR, EHBREIZEY, H»adl - ﬁ@fi?ﬁkﬁ]ﬁb:##&?‘/ﬁﬁﬂﬂﬁu”‘ H
BrdaTIa—Iltk (33) 2BINECTELY . 61332 mA&KETTDDQ BIL™ 12
T 7y — Uil (34) IZHEBL -, 340ONOESY HIEDHR. 2 TCOREAELWVWI L2 H
4 By

0 ODMPM ODMPM
a 4 6 b .
26 —» MeO = & OTBDPS —» HO oY 5Y7 OTBDPS
30 31
ODMPM OH ODMPM
c E N d
—_— l L' s o OTBDPS —— 3N 5 7 OTBDPS —»
32 33
DMP m
)\ DM e
0" ™0 0 0 He
‘g =
N ey k3 %

3 5 7 OTBDPS

it 6
Hs i : OTBDPS
i ‘&)\J‘

a: 1) OsOy, NMO, 98%, 2) NalO 4, MeOH-H,0, 3) Ph;PCHCO,Me, 2steps 98%. b : 1) DIBAH, - 78°C.
2) (+)}-DET, Ti(O 'Pr) 4, TBHP, 4AMS, CHCL,, - 25°C, 2steps 98%. ¢ : 1) TsCl, TEA, DMAP, CHCl,,
2) Nal, NaHCO3, MEK, 3) Zn, sat.NH,Cl, EtOH, 3steps 90%. d : DDQ, CHCl,, 88%.

Scheme 7
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X2) 26>335/RWCBIL. (TROMEHILERAL-DI. 26L 0B LABTILTE Fik (35)
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£7:. Zu(BH,), 2V Uk (37) O p—FL—2 avBT Y BLTDH. LT8R
BB . SOWRBRERITOSE %% L7 (Scheme 8) |,

0 ODMPM OH ODMPM QH ODMPM
Q"'2=C"M \ E
H™ 3 5 7 OTBDPS v 3 5 7 OTBDPS + N 3

5 7 OTBDPS
35 33

CH,=CHM ; CH=CHMgBr 95%syn :anti =1:1.3
(CH,=CH),CuLi 90%, syn :anti = 3.2: 1

36

O  ODMPM
Zn(BH,)», ELO
3N 5 Y 7  OTBDPS 2. o0 a3 +36
| 56%

151
37
Scheme 8
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ODEHIIBWT, HINLC 1. CLNDBEHRRERAIL. 34041 7 4 V8% A4 —
WICEBRTAHZETERTE A, TITIIHLTCHAITLBIL R TR, C 2 fIlZ
ML TELERBEIRON DS, Dbtk (38, 39) 2 FhEhWT A L ATX

;- (Scheme 9) *3

DMP DMP
S, sk
OsO, (cat.), NMO 2 2
34 P 3 5 7 OTBDPS + HO” 3\ 57  OTBDPS
97% HO |-6

38 39
38:39=1:47

Scheme 9

C2NIEDWVTEADEEEHF T 5382, 2 ODOKBMELRXML TIE®E . Dess-Martin 5
¥”&%m<C7&%&mT6:amxb‘E%&TAWKW$ﬁ<ﬁ$éﬂﬁ(MMmem)c

DMP
)\o 1) PivCl, Py
2) MOMCI, P r, EtN
HO 1HO 3Y 5Y 7 OTBDPS 3 TBo. NETHF

4) Dess-Martin oxid.
4steps 74%

38

Scheme 10
—h. EERBTHEIINGC 2RO GELRH LR, 3 ORERES . BLUA
L=t (44) CHTHELILTEF— DS 2 BREGIZHICETET. $7-7 P2tk
(45) DBTRBICBLTHHEVEIREIZB OS> (Scheme 12)

¥3) C2HIDRBEBOREICHEL, 38%Scheme NI RLBBTHREAKRL. Thbb
ORLUATYINTIVI—IL (40) &KL, > v —TL ABIE. #< A% 5 BORRE
KLY —RA—th (42) CEBE. TLy—VBEREECT. 3I8ICHNUL T,

ODMPM 3 ODMPM 0 ODMPM

Z a HO ot b HO
5 7 "OTBDPS ———3 5 7 0OTBDPS —— 23 5 7 OTBDPS
26 40 Dhﬂi 4 1

0

OH ODMPM 0
c 2 d 2
— ({WOTBDPS —> Ho’\HgYsk'/f OTBDPS
= 2
42 38

0
a: 1) OsO,, NMO, 2) NalO 4, THF-H,0, 3) CBr4, PiyP, 4) "BuLi, (CH,0),, 5) H,, Pd-BaSO,, 5steps 77%.
b: (-)-DET, Ti(O 'Pr) 4, TBHP, 4AMS, 57%. ¢ : 1) PANCO, TEA., 2) BR+OEt,, Et,0, 2steps 49%.

d: 1) DDQ, CH,Cb, 2) K« CO;, MeOH, 2steps 85%.
Scheme 11
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CsOAc, DMF V)
PivO { £ 3 5 ¥ 7 OTBDPS 77> PivO™ 4 3 5 7 OTBDPS
MsO AcO
4 4
DMP DMP

o Ao

Reductio
P;vo/ﬁ(;;kl/;\'/?omops LI Pivoﬁ\(l\l/sl\l/?omops + 43
0 OH

45 4 6
NaBH,, MeOH ;4 6:43=1:3
L-Selectride ; 46:43 =15 : 1

Scheme 12

HEDE 22, FMRKEICELSC2MNDRERG. TESY-IVREPLLETHEHED IR
FEHRELTWAIEMEEZONLD™Y | RICC I RIAEERXFHEL. 2FRLREFIIL
eHBLTCC2MNERETAIE L L.

Thabst, BHEIZEWV., 390 —BKEEEZ VA UkR. A L— M (47) ZEHL.
HEN A NVEZRAERE. RCEEQRBIZIYVC 2 ERIEZIELIRFT ik (48) %1%
AIENTEN., 3648, XUV THaAaFL FEHWTEKGEMIALAFL 5 U BRE
FRIVTC2MUAKMEZBAL. REXEOTBERET. 100K EER L/ (Scheme 13)
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T oTBOPS —2p b)\l)\'/y\omops —

DMP DMP
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39——->Bzo

Onu

0

’\)\H\l/fomops G PwO/M‘/\OTBDPS e 10
MOMO

a: 1) BzCl, Py, 95%, 2) MsCl, TEA, DMAP, quant. b : 1) K,CO;, MeOH, 99%, 2) ‘BuOK, THF, 72%.
¢ : 1) BnOH, NaH, 68%, 2) TBDPSCI, imidazole, 90%. d : 1) MOMCI, 'Pr,EtN, 2) H,, Raney Ni (W2),
3) PivCl, TEA, DMAP, 3steps quant. e : 1) "By, NF, THF, 97%, 2) Dess-Martin oxid., quant.

Scheme 13
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T4 H CeMe Js 5 = 1.5Hz
MsO ws OTBDPS Js ¢ = 9.0HzZ (anti )
Figure 15
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DT;L '\T’?\i;A\OTBDPS o’l‘
8500y <0 g 21 2.5
: »  PivO™ 4 3 EY. 7T 1™ OTBDPS
P’VOWH 'BuLi, Et,0, -78°~rt. e
MOMO
85% 51
10 A
desired : undesired = 3.6 : 1
DMP DMP
| 0O OMOM 0~ "0 OMOM
1) MOMCI, P r,EtN s J 11OH %) = 9 11OH
m » FVY 1 Y3Y5 )7 S 3 s R 7
SE D MOMO MOMO
52 >3
78% 12%

Scheme 14

BoN7z52, 530FhBRIZDOVT, 'HNMROH v 7YV FEH2 L TIINOESYHIED
BREEWZAVRA—T a VB RIToREZA, ERBETDHALALHAEADOREEEFL TV
HIENHEBEINT: (Figure 16) ,

Thbbt, 521280V TClE. CAMAFIVE L C 6 i XF )V EDsyn-pentane interaction, 73 &
TIZCOMAFIVEL C8HRAFIVED allylic strain 2/ T S RA—Tark b b
K. CARKELCTRAFNEREL., ChODOMIINOEABMEINAZOWIIHL, 53Tk, C
A~Co6fNMARMINERBER/INI TS RA—-Ta kb bz, CTHRAEIZCSE
MAFIVBELETE, ThODOMIZNOEABMBMENEZ A6, FREAC THNOREZRE
5 1

IHIZ. S2a ik A—avit. B—EOETILILEY 1) OHEKRCED TEHNT A
CENGL, ARHEIZBITASFHBHEOEHENREIND L LHIT. EBIZ. 5208
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Jy o = 9.0Hz (anti )

Js 4 = 1.5Hz
Jy 5 = 1.5Hz
Js g = 9.0Hz (anti )
J3|7 = 1.9H2

Jg 10 = 9.9Hz (anti )

Jp 5 = 8.5Hz (anti )
J3 4 = 1.0Hz
J4'5 =1.5H2
Js g = 5.5Hz

Jo.; = 9.0Hz (anti )
Jo 10 = 9.5Hz (anti )

Figure 16
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2) D Martin oxid. 94% -l eSO Y 3YsY 7Y 12
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Scheme 15

DEDEIWC. 10211DH v TV IRICERITHLELTC I ~CI1273 A b THAHS
DEREEKRLT:.

FLTOBRBITBWT, HES2O'HNMRIZEAD VR A a VBT R2ITW. &kEHHE
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Bpufi  C13~C237 57X/ (9) DEK

KIZC13~C23 757X PCHETATIVTE Pk (9) O/ ZERITL .

IDEWITEWVTIE. T TCREBETCHAE NI —Fl (13) ODEKR. 6T TILTEF
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1z, FVEMEBEDEBVWENSNOA VEEBIRTAI L L L (Scheme 16) ,
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Scheme 16
Y. KEB _HMHTHONLLLEBEIMET IV L (14) L1208k %iTo 7.
C1TKBE%ZBOMI—T)b e L7:R., CLONMEIIVERBEEL TTIVa—JbiE (56) I8
Wie, IHIC—BARKBEZENTQAIELTSTEL. 92— TV WL EMETICLY
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Swern BIE 21T/ 2 A, CISNIBLIUCIONOPRBEZEL AT L. HIIL T H12H
85N 7> (Scheme 17) .

ODMPM | ODMPM 1) 0sO,, NMO
= BOMCI, 'P ,EtN 2) NalO,, MeOH-HO
TBDPSOWOH P TBDPSOWOBOM e
- 3 x> 3steps 87%
14 55 e
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HoO
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95% » TBDPSO 3¢ 5 Y1 7 OBOM
=

TBDPSOY 5 1517 OBOM

.DMPM
0

o
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—==» TBDPSO; Y717 H
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OPiv

2steps 84% 12

Scheme 17
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FTAFL AT —2ERLTEASH5HDD, GLREREIIH O, o7 (Scheme 18) ,
SHIEREEMET AL, JUFL—-PREOEFEHWILA AB L L TMgBr, - OEt, &5 5|3
ZoClL, ZFEML CRIEZITo 728, BIREIWCAKZ KB RIAON Lo/,

8 a1
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TBDPSO 13¥15Y17 H t OTBDPS
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Scheme 18
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1) LAH, EtO, quant.
58 2) TESCI, imidazole, 98% » [BDPSO 3

Dess-Martin oxid.
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» TBDPSO7 3 e
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92% 90%
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Scheme 19
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Scheme 19 RL7zE 2T, S8OENTA VELBEEL TR ZF IV YL EIZEBRER,
ClIf % EIbL . BERGEIEY FYTFLLULERBELCH-L Faf T/ Uk (61)
s Lz, 61 L. Zo(BH)L,ZHWTH-F¥L 2 a B EiToc b 25, CI6'RIKEIE
v 6 BERFL — PEEEECRICHEITL (Figure 18) | CL6AITOL b7V F—IL R G,
fr &N C1ISIDMPME— TV DPEBER EL A Z L. CITRIZMLEADKEE:R2HT 5
sk —uik (62) HBR—FRPE LTRLENL.

Figure 18
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AFELCISH., CITRIAKFMIZNOEABMBAI SN Z LICL D RE Lz (Scheme 20) .

1) PivCl, Py
2) bDQ
2steps 88%

TBDPSOY 3%

Cie
Scheme 20

KIZBOENT621T3F L C21~C 230 M Deis- 2 BMAL 7 1+ VEBOBA %1To 7.
6202 >N ABMESE TELFVECHEL. CI13. C21MDL VL ERFEBICKREL T4 —
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CTEY-VREFMSE, 4B 5200 —RABED) 5. C13HOLE BRI RE
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,DMPM
0 OAc

1) Ac,0, TEA, DMAP . ;9 5
b3 2) "BugNF, AcOH T HOWOH
2steps 96% OAc
64

1) Dess-Martin oxid.
2) PhyPCH,CH3Br

'BUOK, THF
2steps 75%

Scheme 21

f/2. COBBIIBAT, UTELFIVEE (66) TCI6MNDRBEEDEFRIIDLHDOD.
MEBERBDOC 13~ C2IMIHETHHBHBELH L. X5 'HNMRIZBWLTHRZAXRY b
VB ABZENLE, 66IZOWVTHBEBBPTOAVKRA— a %R ITH> 7z (Figure 19) |

TOHE. GRAEBET. SORFHBRHE (F—F) KB TFHINLZLIIZ. 660D
YERA—=avit, ClARAFILE L Cl66iD EERE M CDsyn-pentane interaction, 7 & (X2
Cl16fI— C 18 Dallylic strainZ BT A THEAINTWAI L ABHLLLEY, w705
7P MLDBRCRICE L 25 CL16' M AKRBED FmAC13, CISHNMOTEy —ILBIZL YR
MIZEHEINSZ LRI N,

J133'14 = 2.0Hz
J13p.14 = 1.0HzZ
Jia,15 = 1.0Hz
J15.16 = 10.0Hz (anti )
Ji1gs,17 = 9.0Hz (anti )

Figure 19
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TBSCI, imidazole

MOMC!, 'P r, EtN
—>

67
86% quant.
Ol
3 = B 19 -0 , :
DIBAH, - 25°C HO SN Dess-Martin oxid.
70% quant.

Scheme 22
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Scheme 23

*) BWifiEvans 5. 8D X YW abiiZAEZFLZDLDT P DTV F—IVERUED L #EREL
Ti, " FL/ - b 2HVEHBE. ROPIBERE (R)

DBTERLTHY™, ki Ti
P ERTAESICH LTy FARNY EEmicEmL. SO ERERDESEBERFLOVGEE?
BIIA6 BEWTALEBREBLEHTAS LICE D, Figure 20 R &N A Mtk % TE b &

LTEX BT L 2@MEL (REMEN) .
g Me(or Hf
R 0O OH

Ry Me(or H)

Figure 20
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x5z, 71, 72124 L{Em T CDDQEHE Z 1T\, wonh/-m7ty— bk (73, 74) 1ZD
WTEFNRENNOEZFIE LR, T3INCI3MICML. BUCEEBEZRT LI TATLAY-T
5HAHZ L HHEEINT (Scheme 24)

DDQ, CH, Cly
71 94%
Hia H
His
Ci2 i & DMP
0
s Me Cie o
DDQ, CH,Cl,

72

84%

Scheme 24

(BTEME L V)

E->T. 8HVATILF—VEIBIZBWT, TIOEREEMEIESOIIE. £/ 55—}
DAIL Y —=NF A OBRLEEZETIE. INOCramBI{ I 2 EAEICHLEND L.
ZOMIZEL. W5, AX/F IV b/ - elWEE. TIVHETT
o a /o An7 VT FEEFORMAMBE L. FRAEBRBEEH L TRIGHET
TAHILRHELTHY | EROANy FU T BI AR REEMEIREIAT. HHA
MRATHHL B LN S,
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LTORBEHLOBA, BTV RA—D a VB EESXC3~C54i. C13-C15
D 22D T Y —IVBRIEHESE T L727313, & HilScheme 2510 L 2 #BIC L Y Lo B
itk (7) WEEINT.

Fhbt. EET. BEBGHIZLYVIZDOC 1M EFILL Y IVEDOAZBRITEEEL
g U7 —BOKEEEIZ 3 L TDess-MartinEg 1k, ST HEERERELY 27 THIVEVE
wwEBL. RRICEEREFEIET. FhrFSTFILTUEL7AY FEHWTCI6'MMOTBSE %
BELTTOERZERL 2.

AcCOH-THF-H, O (1:4:4)
87% it

1) Dess-Martin oxid.
2) NaClO,, NaH, POy,
isobutene, tBuOH-HZO
3) "BuyNF, AcCOH
3steps 68%

Scheme 25
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wogi wrasd b ARG BE

@A C, RIFCARL 2t aBERE (7) »5. AHRCBLCHLREE LYoy
FUERIGIC L D ISERBEZRE L /2,

x5 2 P ALRKBICEL T3, T CWEBH. kAL 4BR< /Y F - Y0
Y FAOLEBHIZB VT, tagiEftfbize LT, WWOEBEEKBIIE LEREDOY X FILT
1 JPY Uy (DMAP) 2FEML. REHOBWTIIVEY Do LEEERI 5B EN
BLERTVWA I EARHE IR TVE™ =

FIT. TN LTCOEFEERFLI-LZA. RFNBHELPOFRINLELIE. 200D
Ty —IWBRERLIZaAVRA-T a v EREINGETE. BEEFREZHVES THHEMIZ
ISHES 7 %ks%k (6) 2527, T4bs, THF, PULFILT IV 2EELE L THW.
2,46—Fyraa~yy4raY FERGXECRABEAYEZERE™ . FHT. THFL
RRORYEY B LIUDMAPRZMA ADA T, 6M87T%DHINETH 6Nz (Scheme 26) .

1) 2,4,6-CLCgH,COCI, TEA, THF
2) DMAP (4 eq.), benzene, rt., 3hr
( Substrate conc. 7.6mM )
87%

Scheme 26

DEDE iz, 4E%EH L. 74/ F (1) OLERARO—RE LT, aRAMBEETE
BN FNHHELZITV. DL LOMRESLBBGEIFRUTIFAST LR LENT
SLLBH, FOKRICETE. REETHCHHISARMELNRMIERL .

A




%) DMAPTZTE F COMIIVE Y BEmAYIZ X 57 L IVIERIEIZ B0 Tis. SV R ] e
S rOBREBEEREEAVA I LI LY RISHBPPITETT S L HiSteglich 51z L U #i4 X
ntws? . EITRRBICOVTS, "y EYoaRERLTRELALIS, BFICRL
TR EL Fo R RIGET . REBEAYEERL Eh o7,

FporizonTit. BEOSFIBHEGRN,LL. mEBEBEETCHLEE P T, T
OHVEFS L — P T oAU BCI6RKBE L REL S FRKFREELERT 5720, IIHR
%L:ﬂf%*fﬁﬁﬁiﬁTLﬁ{)@tfﬁMén%) (Figure 21) .

Figure 21
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S7E NMREBC S ABEMEOT KA a BRI E R FIBEEORGL

AMFEIC B THH LEAFNABHEOEHEELHET 420, AREBLWTHLNT
y by g (6) BXUTTIEREEE (7) JORBIZEIPNAAFNVLIATIVE (75) I

€ (Scheme 27) . 'HNMR OF» 71 VA EBRENOESYRIEM B At B R L LBL

1) 2,4,6-CkCgH,COCI, TEA, THF
Y MeOH addition »
70%

Scheme 27

%£FHNMR O v 7YV ZERIIOWT., IBERAO 7T b/ IZBL. B—FOI7 b
HEETIL (2) EAFIEATIVHEETIV (3) POBOLLHRE L. 6BLTTISOX
L LEL7. TORE. CTHOREBEDRBVIZLY. CORMAFINVELDUBRBLE
IPL., " BEBICZEESE L TVAEEIOhAAFIVTATIVEDC 6 —C 7THMZERZ. #E

e EHEITBBEF—8 L/ (Table 1, Table 2} ,

Table 1. Vicinal proton coupling constants (J ; Hz) Table 2. Vicinal proton coupling constants (J ; Hz)
of the lactone derivative of the seco acid methyl ester
JHH obs. calcd. JHH obs. caled.
2-3 8.5 8.2 2-3 9.0 8.2
3-4 1.5 1.8 3-4 e 29
4-5 1.0 2.7 4-5 1.0 2.2
5-6 0 0 5-6 10.0 10.0
6-7 10.5 (9% 6-7 0 5.7
9-10 8.5 - 9-10 9.0 -
12-13 8.5;6.0 9.1;2.0 12-13 8.5;4.0 9.2;3.3
13-14 20 1.8 13-14 2.0 2.6
14-15 1.5 2:1 14-15 1.5 2.4
15-16 10.5 12.2 15-16 10.0 10.9
16-16' S0 2.8;0.5 16-16' 4.5;2.0 42,23

X) HEETILOEBEOVTIE. BaVRY—OEFEELXEZERL. HEIDKRKDOLNS
Boltzmann s} #6512 G - 7= — W A D FH{EH & Karplus >V ICESWTHEL /-,

A0



<51z, 65 L TSONOESYRIEII BTk, Figure 22 RLIEIITENRENITHEGR R

P& B LB S KRMICNOEA BRI I NIz,
23

(DMP)

- - —— —— i — G Y G0 W W 68 R e N R S SR S G G e S W o S e S A G G e WS e S e n S O o

(DMP) (DMP)
= MO
0 o"\o oMoM 0
MeO 74
MOMO 23

GItABERCHBWTIE. C18~C23hi%k H#E L . DMPEZ XA FILKITMWIR{LL THRL )
Figure 22
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M EONMREBRSE R OLBA S, ERHE L Sh TR LARRESTEHROZE
WA FICBLTY, ATFNHHELEATHILICLY . aVRA—Ta Ve RHCHRTL
BHZLEEEL.

7. MEOKRLODYE. SHOITEELEL THIRAWERMARIBVT. GHETHEE
mreay kA~ a Y EERCEEL. PORGHEEZFATHI L HNLT L5 F/IHIR
OFHIE. GROMRILERS ) A THHTHHILERT I AT,

$510. HREIOBBRGBEDO IV RA - a VERICBWTEBALLESREHE. 26U
rFRICETS S A NEROREICELHERNAEL. AHROALLT . BOBH CRT
R ETHILEPOMEEHRMNIITIIACT. AHED A FEREEBAONS.
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ﬁk%ﬁ

gEnEEtIsERY QY F - 7H /U F (1) DL ERARIEEL. REERBETDH 5
(8EET V7 P U REEHRYyTIOT Y R ALRKIC L DERTAHILEERE L TRE 21T
i

FDRER.

1) AREHRNTI DL, AT SHT 7 FrBORERZLTIHGT AaBO0

kAL aVvORMENEETHLEEXL. 1OXEHAEBIERIZEIE, C3-C5
K. C13— CISMMIZ 20D T Ly —ILBREBALLT Y btk (6) BIUEIE (7)
ZBELIZ

2) 1) IR L T, ARETHBEE T, FEAShHEik 2 NGB ETAZI L 2zHYE L.
sHMUEEEaBOEFNERCOWVWT, FFNBHELHVCHEMLa KR A2 a
Birzitolz.

3) ZEBP LI - FELTIVTE FEohy 7Y 7RI (10+11, 12+13) ’&#i@df
KR LT, AFNUr o (8) £TILTFE Ktk (9) 25%BL. TR LDTIVEF—I
Rice@RTHL LTEoBHEg (7) O&RZEMRL.

4) E/RLETO=r7a5 2 FALRKBICBLT, BBUOEEZHAVWA I LIZLY. EHOT
SVERBIZBWT, HEMICISERTI I Pk (6) 2BAILITHIIL L,

5) EERICEABRLEaBAFIL AT IV (75) BLUISERI 7 M & (6) ONMRER
wkdayhkA—TarvBiEiTvy. GRHEBRECBT 22 FIBHEGROEHENE:
HIEL 7=,

UEDE D AHBIIBVT., 10OL ) RHELREZETHRAYERIIEL T, Gt
R CHRYIC A FHBHEEZAATAI LWL, BITHTHAY /7RI 7 P ERKED
RRITABZ L BRLI.

IO, HHAHRDTFCHALOBBREIBT 2B MEHE. L5V ETNRITETS
MBANEBEOREFCRRIN I3 FNBHHEOHRO LA HEIL. HORAYSRIIB LT
VHRARFBRLZVEBRDOLBALNS.
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HEE

AHRCEL. REEBELS CHER L OEREBY I L 2MIUERAEEY
o ¥k ERBRKOLIVEMELIT.

ERnAMHBT. HEE. WHEELHIILALABEAFEZH WHEH RX
papE. BE HHEL HEH IvAML. bE ETHELCERERLIT.

UL 2MENRELTHEZILALNBHEAAYESYS HEARLZBEOER
BB L Y.

NMRANRZ PV EZHELTCHEEILALBEASBISH L~ HWF
HEFK. P ARK, KEAXRZPMVEZRHELCHEILLAAEBERZEZRS
Rty y— TE BEK. BN HFREIEBHHRLIT.

199 4%

NI ST B TA
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FEEROH

HIE B A
e G TASED EDIELSTe,
IR : JASCO IRA - 2.

'H NMR : BRUKER ARX - 500, JEOL EX - 400, JEOL GX - 270.
(k¥ 7 Mk, TMS L HIESRBORE 7O 2B EEE Lz, A
VoA ERIE. J1E Hzo) THRRLZ. 27 PIVOSEEL, s; singlet, 4
doublet, t; triplet, q; quartet, m; multiplet, br; broad D5 % HW /-, )

Bc NMR : BRUKER ARX - 500, JEOL EX - 400.
(tg> 7 Mt BIESREORB 7Ot 2HNEBEEL LT, )

MASS : JEOL JMS - HX100, JEOL JMS - DX300.
(KL —T% 100% & LI-HOMHNEEEZ % XLz )

UV H LAY b 57 4 -2, Merck tH8{ Kieselgel 60 (70-230 mesh) % .
sNEE A< T4 - RUEB A< 77 4 —1lld. Merck 5 Kiesegel 60 F-
254 B W,

THE . Lesgib, oy B PRI, SR Y T L e T P
b, BILAFL 3. AKFBIEANI DL, AY /- VRUEXLY /—-Vik. 2B 7227
Lo, TEI V. B2 VBHYILPLENRRERBLIDDZHW:. 7. UX
FIVAWERFY Fig MS 4A, A V7BV EFILT IVBEIUT MY ZFIUT I T KEEIEH
LMLV BRI DRV,




soE  BERCBT AER

(23)-3-[(1,1-Dimethylethyl)diphenylsilyloxy]—Z-methylpropan—l-ol (16) .

7}[/:{:/%@%_}?\ Methyl (2R)-3-hydroxy-2-methylpropionate (10.0 g, 85 mmol ) DL
LFL v (100 ml) FEEAWL. 4 I ¥/ —)U (8.14 g, 136 mmol ) . terr - TF V7T x
“uoybray B (26.5 ml, 102 mmol) ZJRIZMA . FimiZ T 6053MRALZ. K& T.
) EMATRIGEBLEIRLE, RIGERICRIBELT Ve LK@ REMA,. T—
FUCHML7. AEEEMAEIET B LKER. MTAEAKTHS L. BRKRES
Gy LTERL . SREER. BEELIVATUNTLIULR YT T 4= (NFY
BmrFI=>5: 1) I THE L. Methyl (2R)-3-{(1,1-dimethylethyl)diphenylsilyloxy]-2-
methylpropionate (30.2 g, EFR#Y) 2mAWRH L L TR

[a]y”' ~17° (C 0.88, CHCl,).

IR v (neat) cm': 1730, 1580, 1460, 1380, 1350, 1190, 1100, 810, 730.

'H NMR (100MHz, CDCl,) 8: 1.03 (9H, s), 1.15 (3H, d, J = 7.0Hz), 2.52~2.88 (1H, m),
3.70 (1H, dd, J = 6.0, 9.5Hz), 3.84 (1H, dd, J = 7.0, 9.5Hz), 3.68 (3H, s), 7.27~7.47 (6H,
m), 7.60~7.71 (4H, m).

EI-MS (m/z, %): 299 [M’'-57('Bu), 98], 213 (100), 183 (42), 153 (23), 105 (22), 57 (13).

HR-MS calcd.for C17H1903Si [M'-57('Bu)]: 299.1103, found: 299.1078.

TIVAVEBST. KE{LEYEYF 2L (1.84 g, 85 mmol) OX.—FJL (150 ml) BEH
¥kwl, LEBOIATIVEE (30.2 g, 85 mmol) DLr—7)b (200 ml) FHEZMA . EmllT
TORFMIBE R L 72, RISHEZ KW HR. AL T V£ L KBREMA TRBFOREZ ML .
TV T L7, BRBEEZAFELT V€L KER. BUREAKTEKEL. BABRE
TR LTCERL:., BRBER. BREEZUAMTVASLIOQR T T 74— (NFH
BT FIL=05 : 1) ICCHEL. 16 (26.5 g, FER) 2zmaMRPL L TR,

la]y®' -7.3° (C 1.06, CHCL,).

IR v (neat) cm™': 3600~3100, 1580, 1460, 1380, 1110, 1030, 820, 730.

'H NMR (100MHz, CDCl,) 5: 0.83 (3H, d, J = 7.0Hz), 1.06 (9H, s), 1.44~1.68 (1H, br),
1.80~2.20 (1H, m), 3.48~3.82 (4H, m), 7.27~7.49 (6H, m), 7.60~7.73 (4H, m).

EI-MS (m/z, %): 271 [M'-57('Bu), 98], 229 (35), 199 (100), 193 (89), 135 (23), 105 (17),
91 (23), 77 (35), 57 (6.3).

HR-MS calced.for C16H1902Si [M'-57(‘'Bu)]: 271.1154, found: 271.1165.

(35)-1,1-Dibromo-4-[(1, 1-dimethylethyl)diphenylsilyloxy]-3-methyl-1-butene (17) .

TV FBRT. AFHFYILZaly F (8.1 ml, 93 mmol) DEIEAFL 2 (150 ml) HH
45-



y -78°C I AI L. T AFIWANEFT F (13.2 ml, 186 mmol) DIFILAF LY (20 ml) &
Mg T Lz, 152 16 (10.17 g 31 mmol) DIFIEAFL > (150 ml) BWEERT
Liz. 3028 FULFILT I (33 ml, 232 mmol) 2@ T L7k RIswe 28MT -55°C
yeRABLL, RIGCHICRAELT Y E- D AKEREMA TR EHIEIE, L—F )V THl

WLtz BREBEMMAEKCRER. BARBT MY 7L TEBLL, HBREEL. QR)3-
[(1,1-Dimethylethyl)diphenylsilyloxy]—2—methylpropanal 11.8 g RHERHE L TIE:.

'y NMR (100MHz, CDCl;) 5: 1.04 (9H, s), 1.10 (3H, d, J = 7.0Hz), 2.40~2.72 (1H, m),
182 (1H, dd, J = 6.0, 10.5Hz), 3.94 (1H, dd, J = 5.5, 10.5Hz), 7.28~7.38 (6H, m), 7.60~7.70
(4H, m), 9.77 (1H, d, J = 1.5Hz).

PAVERRT. FPY 720K A T4y (24.4 g, 93 mmol) DIF(EAFL 2 (250 ml)
ST R LRE (15.4 g, 46 mmol) EMA 2R, - 78CITHHL. 7TILTEF 11.8 g DIf
fAFL Y (120 ml) BWEWF L. FioiE 2BMMTC - 60°CE TRIER. RARBIK
FFRUPDLKRBRBEMA CRGE2BIESY, 25V CHiL7:. HREZENKBKET
MUY LOKET. MTIAEKCREER. BARBT YL CEELL. SREER. REX
SUBF NN I LA T T T 4— (ANFY L  HEBMIFIVN=20: 1) IZTHEL. 17
(14.1 g, 21782 94%) zm@mikhe L TR,

[a]p”' +14° (C 0.82, CHCL,).

IR v (neat) cm ': 1610, 1580, 1460, 1380, 1220, 1100, 1020, 780.

'H NMR (100MHz, CDCl,) d: 1.04 (3H, d, J = 6,5Hz), 1.06 (9H, s), 2.70 (1H, m), 3.52
(1H, dd, J = 6.0, 10.0Hz), 3.57 (1H, dd, J = 6.0, 10.0Hz), 6.27 (1H, d, J = 9.5Hz), 7.35~7.47
(6H, m), 7.64~7.70 (4H, m).

EI-MS (m/z, %): 428 [M'-57('Bu), 4.9], 425 (38), 315 (8.3), 263 (93), 199 (24), 181 (34),
135 (29), 105 (24), 83 (100), 57 (11).

HR-MS calcd.for C17H170S8iBr2 [M'-57('Bu)}: 424.9395, found: 424.9400.

(45)-5-[(1,1-Dimethylethyl)diphenylsilyloxy]-4-methyl-2-pentyne (18) .

TV BHSATF. 17 (14.0 g, 29 mmol) A THF (150 ml) FHIT- 78°CITT 1.63M n
“TFNYF I LANFYUER (45 ml, 73 mmol) T L7z, 1EME. F7{EALFIV 9.0
ml (145 mmol) %ZMMA. RIcHZERT CHEL HIZ SHMRHL L. R aiigE{tT
T L KRR EMA CRIGRBLESE., 2—F IV TR L&, HREBZEHIELET €=
Tk, MMRIREATHRE L. BARET MU YL CERLL. BRERR. BRAEEZDY
APVHSLZAT T T T 4— (NFHY  BEBEFIL=20: 1) KTHHEL. 18 (9.64
$98%) emamRHL L Tl

[a]p?' +15° (C 0.84, CHCl,).
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[R v (neat) cm ': 1580, 1460, 1380, 1100, 1000, 820, 730.

'y NMR (100MHz, CDCl,) d: 1.06 (9H, s), 1.19 (3H, d, J = 7.0Hz), 1.75 3H, d, J =
7 5Hz), 2.40~2.80 (1H, m), 3.48 (1H, dd, J = 8.0, 9.5Hz), 3.71 (1H, dd, J = 6.0, 9.5Hz),
728~7.46 (6H, m), 7.61~7.73 (4H, m).

EI-MS (m/z, %): 279 [M'-57(‘Bu), 100], 249 (38), 221 (69), 201 (42), 181 (25), 143 (69),
135 (27), 105 (25), 77 (15), 57 (6.3).

HR-MS calcd.for C18H190S8i [M'-57(‘Bu)}: 279.1205 , found: 279.1217.

(2Z, 45)-5-[(1, 1-Dimethylethyl)diphenylsilyloxy]-2-iodo-4-methyl-2-pentgne {11) .

PIIFHRT. 18 (9.42 g, 28 mmol) OV EY (90 ml) HFHRIZFERIZ TN/t
yZuay Fe B E (10.8 g, 42 mmol) OV EY (15 ml) FHREZMWMT L. 45°CT 1585
ERL:., REREFRECHAIL, 37F (142 g, 56 mmol) OTHF (15 ml) FHHWZ M
Az, BRNIFARET YD LKERICES. 305MBLCRBLLE. REYEZLS A HE
BL., T—FILTHBR. FREZANFARET MY Y LKEH. UBEKTHESRL. &
ABEET FU DL TEEL. BEBER. BREZVIUANMIVASILZIAQR T T T 4 — (N

oYy iRy EY =200 1) WWTHEL. 11 (6.98 ¢, 54%) 2REEMRY L L TR,

IR v (neat) cm™': 1630, 1580, 1460, 1380, 1240, 1100, 820, 730.

'H NMR (270MHz, CDCl,) d: 0.97 (3H, d, J = 6.5Hz), 1.05 (9H, s), 2.33 (3H, d, J =
1.5Hz), 2.62 (1H, m), 3.43 (1H, dd, J = 6.5, 10.0Hz), 3.49 (1H, dd, J = 6.0, 10.0Hz), 5.96
(IH, dg, J = 9.5, 1.5Hz), 7.35~7.46 (6H, m), 7.64~7.71 (4H, m).

EI-MS (m/z, %): 407 [M'-57('Bu), 100}, 309 (92), 249 (27), 199 (42), 181 (25), 149 (27),
135 (33), 81 (75), 69 (54), 57 (29).

HR-MS caled.for C18H200SiI [M'-57('Bu)]: 407.0328, found: 407.0306.
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Methyl (2E,4R)-5-[(1,1-dimethylethyl)diphenylsilyloxy]-4-methyl-2-pentanoate (22) .

TIWVIFEHRT. 8—HOTILTE Fik (16.89 g, 42.5 mmol) O (150 ml) &
B b 72V VR A PR AFLURAKRT Y (18.5 g, 55.2 mmol) ZMMR. BT
7R L. RIiclZAFY—2—590 (1 1 1) BRTHREK. FBHWeEBRL. 5
VirBHELTCBOhREEZUASIVNSL A2 b7 40— (NFY 2 BRI FIL =
10: 1) IZCTHEL., 22 (15.87 g, 98%) 2 HkEEMRYE L TR,

'H NMR (270MHz, CDCIl;) d: 1.05 (9H, s), 1.06 (3H, d, J = 7.0Hz), 2.54 (1H, m), 3.55
(1H, dd, J = 6.0, 10.0Hz), 3.60 (1H, dd, J = 7.0, 10.0Hz), 3.73 (3H, s), 5.84 (1H, dd, J =
1.5, 16.0Hz), 6.95.(1H, dd, J = 7.5,/16.0Hz), 7.30~7.50 (6H, m), 7.55~7.70 (4H, m).

(4R)-5-[(1,1-Dimethylethyl)diphenylsilyloxy]-4-methyl-2-penten-1-ol (23) .

TIWVIVEBHEKT. LOM A VIFIVTILIZDLEFRY F - AFH g5 (106 ml,
106 mmol) %ZiE{LAFL 2 100 ml THIRL. - 78°CITWH L. TOHEWEIZ22 (15.87 g,
41.6 mmol) MDIFILAFL 2 (150 ml) FREWFL. LSEMAIAIT T -60CETARIBEL. K
G AY 7/ — v eEmMACREEBEIY, 2—FTIVTCHRLLER. ANEARREALY VLT 1
UYL AKEHREMATCER T IHMBRLCBRELL. 2BLLCHREZABNAEKTEHSL.
mAGEE T FU L TERL:. BREER. BREZCUVATIVASLZ2AQR 5T 4 —
(NFY Y BT FIL=3 1 1) WCCHEEL. 23 (13.75 ¢, 91%) mamiRe L TR,

[a]p”' -3.6° (C 1.50, CHCI,).

IR v (neat) cm™': 3500~3200, 2950, 1590, 1480, 1420, 1110, 1000, 970, 820, 740, 700.

'H NMR (270MHz, CDCl,) &: 1.03 (3H, d, J = 6.5Hz), 1.05 (SH, s), 1.16 (1H, t, J =
6.0Hz), 2.40 (2H, m), 3.50 (1H, dd, J = 6.5, 10.0Hz), 3.56 (1H, dd, J = 6.0, 10.0Hz),
4.00~4.10 (2H, m), 5.50~5.70 (2H, m), 7.30~7.50 (6H, m), 7.60~7.70 (4H, m).

C NMR (125MHz, CDCl,) &: 17.41, 20.30, 27.86, 39.91, 64.81, 69.50, 128.56, 129.76,
130.54, 134.91, 136.45, 136.60.

EI-MS (m/z, %): 297 [M'-57('Bu), 5.7], 279 (4.7), 229 (34), 199 (100).

HR-MS calcd.for C18H2102S8i [M'-57('Bu)]: 297.1311, found: 297.1303.

(28,38,4R)-5-[(1,1-Dimethylethyl)diphenylsilyloxy]-2,3-epoxy-4-methylpentan-1-ol (24) .

TIVAEBATF. (H)-BAEETFIV (3.98 g, 19 mmol) £4A ELF 25— —TA

(6.6 g) DL AFL Y (30 ml) BB, - 25CWCFIILT o4V 7arFs K

(4.6 m1, 16 mmol) 2 TFL. 153MBEHLL. COBEMIZ23 (13.7 g, 39 mmol) DiF{L
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JFL v (100 ml) FEHEREMEL. 3038, 3 Mrerr - TFIE Fan—#+*%LF 2,2,4-p Y
JFNRYH T (26.0 ml, 77 mmol) EMA. I HIT 23EFMRIFL . RicfE%Z0°CET
gl . A (100 ml) %A CTERIT IFHEHFLR. 30% KEEIET U L RaRIT &K
s (30ml) BMX. 51 I BMRELL. AEHELTA PEEL. FHEEEIER. K
Err— IV CHI L . &b CEKRET MY VL TEREL:. BRERR. wEEZUN
FAHI LTI T T T4 — (~FHY BRI FIL=311) WCHERIL . 24 (14.11 g,
08%) REMMRH L L TR/,

[a],”' -18.7° (C 1.06, CHCI;). _

IR v (neat) cm ': 3500~3200, 2950, 1450, 1425, 1110, 820, 740, 700.

'H NMR (270MHz, CDCl,) 5: 0.98 (3H, d, J = 6.5Hz), 1.05 (9H, s), 1.50~1.80 (ZH, m),
2.90 (1H, dd, J = 2.5, 7.5Hz), 3.06 (1H, ddd, J = 2.5, 2.5, 4.0Hz), 3.58 (1H, dd, J = 4.5,
10.0Hz), 3.60~3.70 (2H, m), 3.92 (1H, ddd, J = 2.5, 5.0, 12.5Hz), 7.30~7.50 (6H, m),
7.60~7.70 (4H, m).

3c NMR (125MHz, CDCl,) 5: 14.32, 20.19, 27.81, 39.42, 59.29, 59.70, 62.70,767.29,
128.70, 130.71, 134.44, 134.48, 136.52.

EI-MS (m/z, %): 313 [M'-57('Bu), 0.5], 295 (1.2), 283 (20), 199 (100), 139 (50).

HR-MS calcd.for C18H2103Si [M'-57(‘'Bu)]: 313.1260, found: 313.1233.

(3R,4S,5R)-6-[1, 1-Dimethylethyl)diphenylsilyloxy]-4-hydroxy-3-hydroxymethyl-5-methyl-1-
hexene (25) .

TN EBART. o7 4L (5.3 g 59 mmol) QX —F )b (50 ml) BHF MBI, - 25°CIZ

T098M Ko Lb=2 X2 LA 70 FTHF B 300ml 2 T L. 30MRELL. 2O
BElc24 (11.0 g, 30 mmol) DI.—F)U (50 m1) FFEZWMFL. X 6T 8HMRAFL -,
RicH% 0 CECTHIEL. 25% 7YV ETA—MAEILT €L KE®R (1 19) MR
TRIGRBIEIE, T—FIILCHHL:®B. FBELZ EEOKER. BAKREKTERL. &
AgBF FU S LTERL:., BREEER. BOoh P4 )ik 1342 2 THF 120 ml
CEM Y. BavERF FU YL (3.17 g 15 mmol) DK (30 ml) FFEEOCITTMA.
BT LSRR L. AEMEEIA FEAL. ST THBRR. SHOFREL IR
R ACHBRL., BAREBT MUY LTEELL., BREEZR. BREZIWT7VATL
YT R H T T 4 — (ANFHY BB FIL=3 1 1) WCCHEL. 25 (10.13 g, 86%) %k
iRt & L T8,

[e? <3, 78 €7 1.78, 'CHEL ).

IR v (neat) cm': 3600~3200, 2950, 1640, 1590, 1470, 1430, 1110, 1000, 920, 740, 700.

'H NMR (270MHz, CDCl,) d: 0.98 (3H, d, J = 7.0Hz), 1.06 (9H, s), 1.74 (1H, m), 2.48
(IH, dddd, J = 4.5, 7.5, 9.0, 9.5Hz), 3.11 (1H, dd, J = 4.0, 8.0Hz), 3.53 (1H, d, J = 2.0Hz),
3.59~3.69 (1H, m), 3.66 (1H, dd, J = 4.5, 10.0Hz), 3.83 (1H, dd, J = 3.5, 10.0Hz), 3.87 (1H,
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dd, J = 4.0, 7.5, 10.5Hz), 4.02 (lH, ddd, J = 1.5, 2.0, 9.5Hz), 5.10 (IH, dd, J = 2.0,
{0.0Hz), 5.14 (1H, dd, J = 2.0, 17.0Hz), 5.48 (1H, ddd, J = 9.0, 10.0, 17.5Hz), 7.30~7.50
(6H, m), 7.60~7.70 (4H, m).

3c NMR (125MHz, CDCl,) &: 10.00, 20.12, 27.85, 37.49, 50.25, 67.47, 70.64, 78.59,
118.85, 128.79, 130.86, 130.91, 133.62, 133.86, 136.52, 136.66, L3k

BI-MS (m/z, %): 341 [M'-57('Bu), 1.2], 323 (3.2), 263 (22), 199 (100), 107 (31), 95 (27).

HR-MS calcd.for C20H2503Si [M'-57('Bu)]: 341.1573, found: 341.1582.

(3R,4S,5R)—4—(3,4—Dimethoxybenzyloxy)—6—[(1,l—dimethylethyl)diphenylsilyloxy]-3—hydr0xy—
methyl-5-methyl-1-hexene (14) .

7T BEESATF. 25 (10.13 g, 25.4 mmol) DF{LAF L (100 ml) BT 3,4-U L b
2 NRYXTIVTE FUXAFILTEY )b (6.3 g, 29.7 mmol) & dl -/} 77 —AVKHE
(295.0 mg, 1.27 mmol) %M x. FiRT SEHMERLL, REBIZFIZFAT IV EMA
CRIERBES Y-8, SREEL. BEEZUMYVAZILIQOR T T T 4 — (NFH
BERIFIL=3 1) W CHE®I L (3R,45,5R)-[(R)-(3,4-Dimethoxybenzylidene)-3-methoxy-4-
oxy]-6-[(1,1-dimethylethyl)diphenylsilyloxy}-5-methyl-1-hexene (12.40 g, 90%) % itk
e LCi87:.

[a]p? -26.5° (C 1.49, CHCl,).

IR v (neat) cm’': 2950, 1520, 1460, 1420, 1260, 1230, 1160, 1110, 1080, 1025, 700.

'H NMR (270MHz, CDCl,) 5: 0.88 (3H, d, J = 7.0Hz), 1.05 (9H, s), 2.07 (1H, m), 2.70
(1H, m), 3.53 (1H, dd, J = 6.0, 10.0Hz), 3.69 (1H, d, J = 11.0Hz), 3.75 (1H, t, J = 9.5Hz),
3.85 (3H, s), 3.89 (3H, s), 4.06 (1H, dd, J = 2.0, 10.0Hz), 4.12 (1H, dd, J = 5.0, 11.0Hz),
5.18 (1H, dd, J = 2.0, 10.0Hz), 5.13 (1H, dd, J = 2.0, 17.5Hz), 5.42 (1H, s), 5.50 (1H, ddd, J
=9.0, 10.0, 17.5Hz), 6.80~6.90 (1H, m), 6.95~7.05 (2H, m), 7.15~7.45 (6H, m), 7.50~7.70
(4H, m).

“C NMR (125MHz, C,D,) d: 9.82, 19.55, 27.16, 37.58, 41.7‘8, 55.59:. 55636587, 1133,
1904, 101581, 11105, 111.87, F184T, 11926, 128:19,:128.29, 129.93,.129.95, 132,58, 134.20,
134.22, 134.57, 135.95, 149.95, 150.47.

EI-MS (m/z, %): 546 (M', 1.5), 489 [M'-57('Bu), 31], 323 (47), 293 (26), 199 (59), 183
(40), 166 (62), 151 (100).

HR-MS calcd.for C33H4205Si (M'): 546.2801, found: 546.2800.

THIYBHEHST. LOM UAVTFUTAIDYLERY F n- AFH R (8.0 ml,
8.0 mmol) %MI{LAFL Y (15ml) CTHHWL. -30CKHRAL. TOBEBRCEEOT LY
~JUfk (1.228 g, 2.24 mmol) DFHILAFL 2 (10 ml) FEEW T L. 24FMEHFELL. R
KW - SOCIZwHIEB. X/ —lEMaTREEBLEIE, L—FILTHRLIZR. RAHE
AMAUYLAF FPY Y LKSHEEMATCERCT I BMELCRELL. SBLCEHREZ AN
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A CHBL. AT FY YL CRRL. EREER. REXY NI H T L7
JRFF T4~ (NFHY BB FIL=3 0 2) WCCTHEL. 14 (1.203 g, 98%) ZHMEH
e L TRz,

[a],> +6.0° (C 1.03, CHCL,).

IR v (neat) cm™': 3600~330, 2950, 1590, 1515, 1460, 1420, 1260, 1230, 1160, 1110, 1030,
§20, 800, 740, 700.

'H NMR (270MHz, CDCl,) d: 0.82 (3H, d, J = 7.0Hz), 1.08 (9H, s), 1.95 (1H, m), 2.36
(H, t, J = 6.0Hz), 2.54 (1H, m), 3.58 (1H, dd, J = 6.0, 10.0Hz), 3.66 (1H, dd, J = 9.0,
10.0Hz), 3.54~3.68 (1H, m), 3.76~3.93 (2H, m), 3.83 (3H, s), 3.87 (3H, s), 4.51 (I1H, d, J =
11.0Hz), 4.59 (1H, d, J = 11.5Hz), 5.12~5.22 (2H, m), 5.63 (1H, ddd, J = 9.5, 10.0, 17.5Hz),
6.75~6.85 (3H, m), 7.30~7.50 (6H, m), 7.60~7.70 (4H, m).

3¢ NMR (125MHz, CDCL,) 5: 11.04, 20.26, 27.93, 39.59, 50.57, 56.81, 56.91, 65.67, 67.30,
1594, 81.48. 112.03, 112.21, 118.89, 121.32, 128.65, 128.67, 130.67, 132.08, 134.61, 134.68,
136.56, 138.00, 149.68, 149.97.

EI-MS (m/z, %): 548 (M', 0.4), 491 [M'-57('Bu), 0.3], 307 (1.2), 239 (1.3), 199 (8.1), 151

L (100).

HR-MS calcd.for C33H4405S81 (M'): 548.2958, found: 548.2969.

(3R,4R,5R)-4-(3,4-Dimethoxybenzyloxy)-3,5-dimethyl-6-[(1, 1-dimethylethyl)diphenylsilyloxy]
-1-hexene (26) .

PV ERST. 14 (1.20 g, 2.18 mmol) DOHE{ELAFL > (10 ml) FHIZOTCIZTTHY
LFNT I (790 pl, 5.67 mmol) | 4~V XFILTIJEYTY (100mg) . H{Ep- PV
Ty AARJL (540 mg, 2.83 mmol) RJEICAMA. FiR T 3FMBRELL. RCHIIAS /
~LEMATCRERBEIY, T—FIVCHFRLUIB. MAELT V€T LKER. GRIR
EATHB L. EABET P YL TCEBLL. BREER. BONLHMIVEETHE
(15ml) WWHEBEIE, TIVIUBHAT. KFELTNVI=TLYF YL (80 mg, 2.1 mmol)
OTHF (10ml) HET. OCWKTHTHR. FRTHR{HBLL., REBIIAY /—bemi
TRIGEEBIESY, LTI THRLB. | N EHEBEASEH. K AAREKOETHR L.
BAGES T FU YL TERLL. BEEER. BREX UYMWV L QRN TT 4
(NFHy  BEBSTF V=5 1) W CHEL. 26 (1.04 g, 247 90%) 2RAWMRKY L L
TH7.

[a],?® -9.0° (C 1.73, CHCI,).

IR v (neat) ecm’': 2950, 2875, 1520, 1465, 1265, 1240, 1175, 705.

'H NMR (500MHz, CDCl,) d: 0.84 (3H, d, J = 7.0Hz), 1.09 (9H, s), 1.11 (3H, d, J =
6.5Hz), 1.92~2.01 (1H, m), 2.43~2.52 (1H, m), 3.50~3.60 (2H, m), 3.64 (1H, dd, J = 8.5,
10.0Hz), 3.84 (3H, s), 3.87 (3H, s), 4.52 (1H, d, J = 11.0Hz), 4.55 (1H, d, J = 11.0Hz),
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4,99 (1H, dd, J = 1.0, 10.0Hz), 5.05 (1H, ddd, J = 1.0, 1.5, 17.0Hz), 5.76 (1H, ddd, J = 8.0,
10.0, 17.0Hz), 6.70~6.90 (3H, m), 7.30~7.50 (6H, m), 7.60~7.70 (4H, m).

3c NMR (125MHz, CDCl3) d: 10.77, 17.26, 19.46, 27.09, 38.47, 41.26, 55:91,-56,10.,66.73,
14.99, 82.73, 111.09, 111.24, 114.16, 120.21, 127.80, 127.88, 129.77, 132.03, 133.95, 134.61,
135.76, 142.10, 148.55, 149.01. |

EI-MS (m/z, %): 532 (M, 0.4), 475 [M'-57('Bu), 0.4], 349 (0.4), 309 (0.8), 239 (1.2), 199
(5.6), 183 (3.3), 152 (13), 151 (100), 135 (3.0).

HR-MS calcd.for C33H4404Si (M"): 532.3009, found: 532.2971.

Methyl (2E,4S,5R,6R)—5-(3,4—dimethoxybenzyloxy)-4,6—dimethy1-7—[(1,l—dimethylethyl)-
diphenylsilyloxy]-2—heptenoate (30) .

26 (7.788 g, 14.6 mmol) @71 k> (64 ml) FHHIT. A 16 ml EN - XFILEILT %Y
v N - A% F (3.43 g, 29.2 mmol) BMA 2. 4w/v% pUES{EA A 3L 2-XFW-2-TF
anJ —JLEYE (4.60 ml, 0.73 mmol) W T L. FmT 21BFMEH L /2. Reiilke Fay
V774 R+ YL (6.10 g, 35.1 mmol) DK (60 ml) w4 PEMAT2HEMIR
B TEwEtEI4 PBBICLVBRELL. AWMBELAFL Y THL. AREEREN R
MATESL . EKEBREET MY UL TERLL. MRBER BREERVINSIVAES LAY
IS5 7 4 — (nNFHY I EBEBIFIIL=213) WCCHB L. (2RS,3R,4R,5R)-4-(3,4-
Dimethoxy-benzyloxy)—3,5—dimethy1-6-[(1,1—dimethylethyl)diphenylsilyloxy]-1,2—hexanediol
(8.11 g, 98%) % mamiRipL L TH.

R v (neat) cm'': 3600~3200, 2950, 2850, 1590, 1515, 1460, 1425, 1265, 1240, 1105,
1070, 1025, 805, 740, 705.

'H NMR (500MHz, CDCl,) 5: 0.84 (3x3/4H, d, J = 7.0Hz), 0.93 (3x1/4H, d, J = 7.0Hz),
1.02 3x1/4H, d, J = 7.0Hz), 1.03 (3x3/4H, d, J = 6.5Hz), 1.05 (9x3/4H, ), 1.07 (9x1/4H,
5, 1.75-1.80 (1/4H, m), 1.83 (1/4H, dd, J = 4.0, 7.5Hz), 1.99 (3/4H, t, J = 6.0Hz),
1.94~2.14 (7/4H, m), 2.61 (1/4H, d, J = 3.0Hz), 3.44~3.83 (27/4H, m), 3.84 (3x3/4H, s),
3.85 (3x1/4H, s), 3.86 (3x3/4H, s), 3.87 (3x1/4H, s), 4.42 (1/4H, 4. J = 10.5H2), 4.44
(3/4H, d, J = 11.0Hz), 4.55 (1/4H, d, J = 10.5Hz), 4.57 (3/4H, d, J = 11.0Hz), 6.75-6.90
(3H, m), 7.30~7.50 (6H, m), 7.60~7.70 (4H, m).

EI-MS (m/z, %): 566 (M', 0.3), 509 [M'-57('Bu), 0.2], 402 (0.2), 391 (0.4), 341 (0.2), 269
(1.2), 239 (1.5), 199 (6.9), 152 (13), 151 (100).

HR-MS calcd.for C33H4606Si (M'): 566.3064, found: 566.3096.

ULtk (8.111 g, 14.3 mmol) O A%/ —)b (60 ml) Hac. BIFEEFMITL

(4.60 g, 21.5 mmol) M7k (20 ml) FHFEZ O CIzTMA. EHTORMRRBLL. REDME
LS4 FEBL. S UTHRER. AWMOAREE S, RNKEKTHRBL. FARRT
P Y LCEztgL 7. WHREERL. (2R,3S,4R)-3-(3,4—Dimethoxybenzyloxy)—2,4—dimethyl—5-
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[(1,1-dimethylethyl)diphenylsilyloxy]pentanal (7.670 g) Zt4EkHE L TR,

[R v (neat) cm’': 2950, 2850, 1735, 1510, 1460, 1265, 1240, 1110, 740, 705.

'H NMR (500MHz, C,D¢) d: 1.01 (3H, d, J = 7.0Hz), 1.09 (3H, d, J =7.0Hz), 1.22 (9H, s),
1.90~2.00 (1H, m), 2.35~2,45 (1H, m), 3.45 (3H, s), 3.51(3H, ), 3.57 (1lh, dd, J = 5.9,
10.0Hz), 3.70 (1H, dd, J = 6.5, 10.0Hz), 4.04 (1H, t, J = 5.0Hz), 4.43 (1H, d, J = 11.0Hz),
4.47 (1H, d, J = 11.0Hz), 6.64 (1H, d, J = 8.5Hz), 6.85~6.90 (2H, m), 7.20~7.30 (6H, m),
7.75~7.85 (4H, m), 9.66 (1H, s).

PVIVERRT. LEOTILTE Kk (7.670 g) D~»Er (80 ml) HWIIPYTx=
VHLVEA FFS AFLURART Y (7.17 g, 21.5 mmol) WA, FWT 12BFMIRHL .
Gl ~AFHFY—T—FIb (1 1) SERTHRR. THEHZREEL. 2HEBEEL TRDL
NEREEZVUNIVATILIARIT T T4 — (AFH L IERIFIL=5 1 1) KTHE
L. 30 (7.937 g, 247F 98%) 2 HERMRH L L THL.

LS e 82, CHCLY:

IR v (neat) cm™': 2950, 2875, 1725, 1515, 1460, 1270, 1240, 1115, 1030, 745, 710.

'H NMR (500MHz, CDCl,) d: 0.82 (3H, d, J = 7.0Hz), 1.06 (9H, s), 1.13 3H, d, J =
7.0Hz), 1.80~1.90 (1H, m), 2.60~2.70 (1H, m), 3.51 (1H, dd, J = 5.5, 10.0Hz), 3.60 (1H, dd,
J=8.5, 10.0Hz), 3.64 (1H, dd, J = 3.0, 7.5Hz), 3.71 (3H, s), 3.81 (3H, s), 3.83 (3H, s),
453 (2H, s), 5.84 (1H, d, J = 15.5Hz), 6.75~6.85 (3H, m), 6.97 (1H, dd, J = 8.5, 15.5Hz),
7.30~7.50 (6H, m), 7.60~7.70 (4H, m).

BC NMR (125MHz, CDCl,) &: 11.07, 16.24, 19.43, 27.10, 38.78, 40.15, 51.64, 55.92,
56.09, 66.51, 74.90, 82.02, 111.09, 111.26, 120.32, 120.49, 127.85, 129.83, 129.86,
131.58, 133.73, 133.83, 135.75, 148.68, 149.05, 152.09, 167.22.

EI-MS (m/z, %): 590 (M', 0.4), 533 (1.6), 391 (0.2), 367 (0.6), 351 (0.3), 269 (7.4), 239
(2.5), 183 (3.8), 151 (100), 91 (1.6).

HR-MS calcd.for C35H4606Si (M'): 590.3064, found: 590.3108.

(28,35,4R,5S5,6R)-5-(3,4-Dimethoxybenzyloxy)-4,6-dimethyl-7-[(1, 1-dimethylethyl)diphenyl-
silyloxy]-2,3-epoxy-1-heptanol (31) .

T BERKRT. 0093M A VYTFNUTIVI=YLEFRY F n- ~FH &R (43.0 ml,
40 mmol) %HILAFL Y (50 ml) THMRL., - 78CWHHLz, TOHEPWIZ30 (7.90 g,
13.4 mmol) MIFILAFL Y (T0ml) FEWEFMFL. LSEHMMIIC-55CETARLEL. K
BRIz A ) — IV EMACRGEBESY., m—F I THKR LR, a@EahY 7L+ b
UYL AKEEEMACERCT IBFMBLIBRLL., 2BL-ARBERNAEKTERSL.
BAEGEF YL TERL. BREEL. TUNLTIVa—UE (7.66 g) ZfERBEL
1§ o

TIVTYBESRT. (()-BABESLFIL (1.38 ml, 8.0 mmol) ¥4A ELF257—-2—TR
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(3.0 g) DIEILAFL Y (20 ml) BHWZ, - 25CTTFI=" LT X e pw b b R
(2.0 ml, 6.7 mmol) %W T L. ISHMRHEL. ZOBBIC EROT YL T IV —IbiE
(7.66 g) DL XFL > (80 ml) FEHWEFHT L. 30538, 3 M rert - TFIVEe Fan—FF
SF 2,2,4- P U AFIRY Y (8.9 ml, 27 mmol) EMA. I HIT 42.5 e R IF L 72,
GIEMEZ0°CE CRIEL. /A (100 ml) %HA TEmI T | BFMERHEL IR, 30% AEE{LF b
g LRI EEAGERE (30 ml) ZAA. 61T I RMBRLL. FEBELIA PEAL. A
wEE S EER, KEET—-TIVTHIL., AbY THEABRE S MY YL TRRLT. BREE
g BEECUMFVATILIQR T T T4 — (NFHY IERTTIL=3 . 2) WTHH
L. 31 (7.43 g, 2478 98%) % mamiRipL L TR,

il 16,0500 1,76, CHEL).

IR v (neat) cm™': 3600~3200, 2925, 2850, 1515, 1460, 1110, 740, 705.

'"{ NMR (500MHz, CDCl;) d: 0.90 (3H, d, J = 7.0Hz), 1.06 (9H, s), 1.10 (3H, d. J =
7.0Hz), 1.50~1.60 (1H, m), 1.64~1.70 (1H, m), 1.87~2.00 (1H, m), 2.84 (1H, dd, J = 2.0,
7.5Hz), 2.97~3.03 (1H, m), 3.54 (1H, dd, J = 5.5, 10.0Hz), 3.57~3.63 (2H, m), 3.65 (1H, dd,
J=3.5, 6.5Hz), 3.84 (3H, s), 3.87 (3H, s), 3.87 (3H, s), 3.80~3.90 (1H, m), 4.50 (Z2H, s),
6.70~6.90 (3H, m), 7.30~7.50 (6H, m), 7.60~7.70 (4H, m).

5C NMR (100MHz, CDCl,) 5: 11.54, 13.26, 19.26, 26.90, 38.44, 38.68, 55.76, 55.91, 58.45,
58.58. 61.60, 66.39, 74.40, 80.87, 110.97, 111.10, 120.06, 127.67, 131.42, 133.63, 135.52,
148.52, 148.90.

EI-MS (m/z, %): 578 (M', 0.3), 521 (0.1), 391 (0.2), 349 (0.1), 337 (0.2), 269 (1.6), 239
(1.3), 199 (5.0), 151 (100).

HR-MS calcd.for C34H4606Si (M'): 578.3063, found: 578.3090.

(3R,45,5S,6R)-5-(3,4-Dimethoxybenzyloxy)-4,6-dimethyl-7-[(1,1-dimethylethyl)diphenyl-
silyloxy]-1-hepten-3-ol (33) .

TIVAY BBEST. 31 (7.433 g, 12.8 mmol) DFE{ELAFL > (100 ml) FFIZ 0CZTh
JLFI7 I (4.70 ml, 33.4 mmol) . 4-VAFHTI/EYTY (156 mg) . KL p- b
VI ZjukR=Jb (3.18 g, 16.7 mmol) %JEWCHMA. BT IMMBEHELLL. RIEHIIX S/
“VEMATCREIEE2EBIEIY, T—F)IUCHFRL 2. BAELT V€7 LKEHR. EHR
Ak CcHBL. AEREsEARET UYL TERL:. BEBER. REZVIUATIVAT
LU R ST T 4= (AEFY BT FIL=2 1 1) I THBIL. (25,35,4R,55,6R)-5-
(3,4-Dimethoxybenzyloxy)-4,6-dimethyl-7-[(1, 1-dimethylethyl)diphenylsilyloxy]-2,3-epoxy-
I-heptyl p-toluenesulfonate (8.852 g, 94%) % ®mEAMRHB L L CTH.

[a],*® -13.0° (C 1.24, CHCIl,).
IR v (neat) cm’': 2925, 2855, 1590, 1510, 1360, 1265, 1175, 960, 810, 705.
'H NMR (500MHz, CDCl,) 8: 0.88 (3H, d, J = 7.0Hz), 1.02 (3H, d, J = 7.0Hz), 1.05 (9H,
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o, 1.60~1.70 (1H, m), 1.83~1.95 (1H, m), 2.43 (3H, ), 2.68 (IH, dd, J = 2.0, 7.5Hz), 3.00
(H, ddd, J = 2.0, 3.5, 7.0Hz), 3.52 (1H, dd, J = 5.5, 10.0Hz), 3.59 (1H, dd, J = 5,
10.0Hz), 3.60 (1H, dd, J = 4.5, 5.5Hz), 3.83 (3H, s), 3.87 (3H,s), 3.88 (IH, dd, J = 7.0,
(1.0Hz), 4.10 (1H, dd, J = 3.5, 11.0Hz), 4.46 (1H, d, J = 11.0Hz), 4.48 (1H, d, J = 11.0H2),
6.78~6.82 (3H, m), 7.20~7.50 (8H, m), 7.60~7.70 (4H, m), 7.70~7.80 (2H, m).

3c NMR (125MHz, CDCl,) b: 11.96, 12.80, 19.42, 21.80, 27.08, 38.48, 38.55, 54.66,
55.95, 56.08, 59.30, 66.47, 70.17, 74.79, 80.95, 111.09, 111.17, 120.19, 127.86, 127.89,
(28.10, 129.88, 129.91, 130.07, 131.48, 132.48, 132.85, 133.73, 135.69, 135.74, 145.19,
[48.68, 149.06. ;

EL-MS (m/z, %): 732 (M', 0.7), 675 (0.3), 476 (0.9), 353 (5.2), 239 (3.3), 199 (10), 183
(1.5), 151 (100).

HR-MS caled.for C37H4308SiS [M'-57('Bu)}: 675.2448, found: 675.2468.

FNIVERSRT. P L—hik (8.817 g, 12.0 mmol) D AFIF)V7 s (100 mi)
sz g ik F UYL (2.70 g, 18.0 mmol) k EBEIAFRF UL (3.03 g, 36.0 mmol)
lz. 60°CT—MIEIBEL:., RIS T—TILCHRL 2. MRIELT > €= LKER.
BRI A CRE L. FRErEARET N LATERLL, HEEEL. ZRF¥ I -F
k (8.789 g) AN E L TR,

MIAEFL I — Ktk (8.789 g) B A4/ —)L 90 ml \ZHEM B, HinkK (1.57 g, 24.0
mmol) ¥ RIRIEILT YV £ LKSTE (10 ml) Zhix. BRT 0RMIRIELL. FEHE L
54 FEBL. LTIV CHRR. AMOARMEESE. MAAEKTHSBL. BAKRRET T
UM LTERL. BREER. BREERVIATIVATILIARNIFT T4 — (NFY L LR
MrFL=3: 1) 2 CHEL. 33 (6.505¢g, 96%) RERAMRY L L TR,

[a]p?® +22° (C 0.91, CHCl,).

IR v (neat) cm™': 3600~3300, 2950, 1590, 1515, 1460, 1425, 1265, 1240, 1110, 1030, 740,
705.

'H NMR (500MHz, CDC1,) 5: 0.92 (3H, d, J = 7.0Hz), 1.02 (3H, d, J = 7.0Hz), 1.07 (9H,
5), 1.72~1.82 (1H, m), 2.00~2.10 (1H, m), 2.43 (1H, d, J = 2.5Hz), 3.58 (1H, dd, J = 6.0,
10.0Hz), 3.66 (1H, dd, J = 6.0, 10.0Hz), 3.75 (1H, t, J = 5.0Hz), 3.84 (3H, s), 3.86 (3H, s),
4.24~4,30 (1H, m), 4.44 (1H, d, J = 10.5Hz), 4.55 (1H, d, J = 10.5Hz), 5.14 (1H, d, J =
10.5Hz), 5.25 (1H, d, J = 17.0Hz), 5.82 (1H, ddd, J = 5.0, 10.5, 17.0Hz), 6.70~6.90 (3H, m),
1.30~7.50 (6H, m), 7.60~7.70 (4H, m).

“C NMR (125MHz, CDCl,) 5: 8.23, 12.78, 19.48, 27.09, 39.23, 41.22, 55.98, 56.10,
66.85, 74.43, 75.53, 83.11, 119.19, 111.30, 114.91, 120.41, 127.85, 129.86, 131.31,
133.85, 135.78, 135.81, 140.18, 148.74, 149.08.
| EILMS (m/z, %): 562 (M", 0.6), 505 (0.3), 391 (0.4), 321 (0.4), 297 (1.8), 199 (5.2), 183
| (1.8), 152 (14), 151 (100), 83 (7.0).
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HR-MS calcd.for C34H4605S1 (M'): 562.3104, found: 562.3096.

(3R,4S,SS,6R)-3,5-[(R)-3,4-Dimeth0xybenzylidenedioxy]—4,6-dimethyl-7-[(1, l1-dimethylethyl)-
diphenylsilyloxy]—l—heptene (34) .

7 AL EHAT. 33 (6.479 g, 11.5 mmol) DFILAF L 2 (100 ml) FFIZ - 25CWTT
13-SHAR-5,6-T2F J-p - XJF v (2751 g, 11.5 mmol) ENA. 355MEHFL .
GRS MR B AT P U Y LA KEREMA CRICEFBIESE. =TV T L7z, i
By RFRES KRS P U YL KETE. MEIAREKTHREL. BAREBT MU VL TERL.
SHEES BRELZVUASIVAILIAR T T 4 — (NFY Y EBTIFL=3 1 1)

T THEBIL . 34 (5.692 g, 88%) A mamymR e LCHAE L HIT. FE (330.2 mg, 5%) %
MY L 7z,

laly” -3.5° (C 0.94, CHCl,).

IR v (neat) em’': 2950, 2875, 1610, 1595, 1515, 1460, 1270, 1165, 1115, 1030, 825, 740,
705.

'H NMR (500MHz, C,D,) 5: 1.03 (3H, d, J = 7.0Hz), 1.23 (9H, s), 1.42 (3H, d, J = 6.5Hz),
1.43~1.50 (1H, m), 2.02~2.13 (1H, m), 3.42 (3H, s), 3.49 (3H, s), 3.58 (1H, dd, J = 5.5,
10.0Hz), 3.65 (1H, dd, J = 4.0, 10.0Hz), 3.68 (1H, dd, J = 1.5, 9.5Hz), 4.27~4.31 (1H, m),
5.16 (1H, ddd, J = 1.5, 2.0, 11.0Hz), 5.50 (1H, ddd, J = 1.5, 2.0, 17.5Hz), 5.60 (1H, s), 5.75
(1H, ddd, J = 4.0, 11.0, 17.5Hz), 6.69 (1H, d, J = 8.0Hz), 7.20~7.40 (8H, m), 7.70~7.90
(4H, m).

BC NMR (125MHz, CDCl,) d: 6.83, 14.60, 19.52, 27.06, 34.34, 37.00, 55.96, 56.11,
65.05, 81.42, 83.37, 101.49, 109.49, 110.94, 115.23, 118.80, 127.86, 129.89, 132.10,
133.69, 133.83, 135.79, 135.82, 137.08, 148.87, 149.36.

EI-MS (m/z, %): 560 (M', 5.5), 447 (7.2), 337 (40), 269 (100), 239 (28), 199 (25), 191
(48), 183 (26), 166 (27), 151 (18), 135 (15), 121 (20).

HR-MS calcd.for C34H4405Si (M'): 560.2968, found: 560.2967.

(28,35,4R,55,6R)-3,5-[(S)-3,4-Dimethoxybenzylidenedioxy]-4,6-dimethyl-7-[(1, 1-dimethyl-
ethyl)diphenylsilyloxy]-1,2-heptanediol (38) .
(2R,38,4R,5S,6R)-3,5-[(5)-3,4-Dimethoxybenzylidenedioxy]-4,6-dimethyl-7-[(1,1-dimethyl-
ethyl)diphenylsilyloxy]-1,2-heptanediol (39) .

34 (5.668 g, 10.1 mmol) ®F+ h> (50 ml) FFT. A (10ml) EN- AFVEILT £
UV -N- A% F (2.37 g, 20.2 mmol) %2MA=H. 4w/v% MEELA A I T L 2-AF)b-2
T8 ) —)LE¥E (2.00 ml, 0.32 mmol) %2 FL. FiRT 208REL . KIEHIZEF
U754 b+ U DL (5.28 g, 30.3 mmol) DK (50 ml) FEE T4 FEMA T3
Mg, TEtetoAd FEBICLURREL:. AHEBEEAFL CHEIL. HREZME
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mﬁt&m'ﬁ%ﬂlﬁ wWARE T UYL TCEEL, SREER. REEZCUNINVNTILY
a2 b 297 41— (Y I ERTFN I EEAFLY L XY /=)L =100:100:20 1 )
L CHEEL. 38 (1.018 g, 17%) k39 (4.802 g, 80%) ZXTRENMEAMRY L L TR,

Compound 38

[a]p* -17° (C 0.55, CHCl,).

R v (neat) cm™': 3700~3200, 2950, 1535, 1480, 1280, 1125, 1045, 770, 715.

'Y NMR (500MHz, C,D,) 5: 0.97 (3H, d, J = 7.0Hz), 1.23 (9H, s), 1.33 (3H, d, J = 6.5Hz),
173~1.82 (1H, m), 1.95~2.05 (1H, m), 2.18~2.20 (1H, br), 2.75~2.85_(1H, br), 3.43 (3H,
$), 3.50 (3H, s), 3.46~3.60 (3H, m), 3.65~3.71 (1H, m), 3.76 (1H, dd, J = 1.0, 10.0Hz),
175~3.83 (1H, m), 3.92 (1H, dd, J = 2.0, 8.0Hz), 5.53 (1H, s), 6.69 (1H, d, J = 8.0Hz),
7.20~7.40 (8H, m), 7.70~7.90 (4H, m).

3¢ NMR (100MHz, C,D,) d: 7.21, 14.69, 19.48, 27.11, 31.33, 36.85, 55.65, 55.71, 62.11,
65.16, 72.28, 82.22, 83.58, 102.91, 111.18, 111.87, 119.46, 127.89, 128.15, 130.10, 130.20,
132.30, 133.78, 136.03, 149.96, 150.66.

EI-MS (m/z, %): 594 (M', 0.5), 537 (11), 371 (15), 351 (28), 339 (36), 269 (35), 239 (21),
199 (64), 167 (56), 151 (100), 123 (52).

HR-MS calcd.for C34H4607Si (M'): 594.3013, found: 594.2998.

Compound 39

'H NMR (500MHz, CDCIl,) d: 0.94 (3H, d, J = 7.0Hz), 1.06 (9H, s), 1.16 (3H, d, J =
6.5Hz), 1.84 (1H, t, J = 6.0Hz), 1.86~1.93 (1H, m), 1.98 (1H, d F=35.0H1), 1.95-2.05 (1H,
m), 3.57 (1H, dd, J = 5.5, 10.0Hz), 3.63 (1H, dd, J = 4.0, 10.0Hz), 3.69 (1H, dd, J = 2.0,
8.5Hz), 3.70~3.80 (3H, m), 3.85~3.92 (1H, m), 3.87 (3H, s), 3.89 (3H, s), 5.48 (1H,s),
6.70~7.10 (3H, m), 7.30~7.50 (6H, m), 7.60~7.70 (4H, m).

38, (25,38,4R,55,65)-3,5-[(S)-3,4-Dimethoxybenzylidenedioxy]-6-formyl-2-methoxy-
methyloxy-4-methyl-1-heptyl 2,2-dimethylpropanoate (10) ~DZE

TUIYBHEST. 38 (1.018 g, 1.71 mmol) OHEILAFL 2 (20 ml) FHWIZ 0CIITE
Y2y (305 pl, 3.77 mmol) . HE{E¥/sa4 )L (230 ul, 1.88 mmol) ZIRIZHE T L. SsiET
SHMIBER L., R AY /= IVEMATRIGE2EESE, LTIV THRL 2R, faHl
Bib7 £ LK, MRAEATREL. ARELEARRBT MU DL TERL. &
REE. BREEZUNSVISILIZAQZ YT 74— (NFHY BB FIL=2 1)
THEL. (ZS,3S,4R,SS,6R)—3,5—[(S)—3,4-Dimethoxybenzylidenedioxy]—4,6—dimethyl—7-[(l,l—
limethylethyl)diphenylsilyloxy]-2-hydroxy-1-heptyl 2,2-dimethylpropanoate (710.8 mg, 61%)
bmemik L LTHAL LB, B (198.0 mg, 19%) ZEIRL 7.

[1:7.90% (C0.63, CHELY:
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[R v (neat) cm'': 3600~3200, 2950, 2860, 1730, 1515, 1460, 1265, 1160, 1110, 1030, 705.

'H NMR (500MHz, CDCl,) d: 0.97 (3H, d, J = 6.5Hz), 1.10 (9H, s), 1.12 (3H, d, J =
6.5Hz), 1.17 (9H, s), 1.75~1.83 (1H, m), 1.90~2.01 (1H, m), 2.59 (1H, br), 3.55 (1H, dd,
/=5.0, 10.0Hz), 3.58 (1H, dd, J = 4.0, 10.0Hz), 3.67 (1H, dd, J = 1.5, 9.5Hz), 3.78 (1H, dd,
j= 1.5, 7.5Hz), 3.88 (3H, s), 3.90 (3H, s), 3.94~4.00 (1H, m), 4.01 (1H, dd, J = 6.5,
(1.5Hz), 4.22 (1H, dd, J = 3.0, 11.5Hz), 5.53 (1H, s), 6.80~7.10 (3H, m), 7.30~7.50 (6H,
m), 7.60~7.70 (4H, m).

3¢ NMR (125MHz, CDCl,) d: 7.32, 14.49, 19.45, 27.03, 27.20, 27.29, 31.74, 36.66, 38.95,
$6.00, 56.09, 64.03, 65.00, 69.83, 82.10, 83.43, 102.24, 109.43, 110.93, 118.85, 127.86,
127.91, 129.91, 129.93, 131.42, 133.48, 135.59, 135.66, 135.75, 148.96, 149.64, 178.43.
FAB-MS (m/z, %): 679 (M'+1, 29), 678 (M', 11), 351 (35), 283 (17), 269 (28), 257 (39),
239 (34), 199 (56), 167 (53), 151 (51), 135 (100), 57 (70).

HR-MS calcd.for C39H5508S8i (M'+1): 679.3666, found: 679.3654.

TIVTYBHEST. ¥4k (922.5 mg, 1.36 mmol) DIFIL X FL 2 (10 ml) BHH&IZ.
VCIE T4 AL FIVT I (730 ul, 4.19 mmol) . 7 A F I AFIV LT —T)U
(170 pl, 2.09 mmol) %JEICMA. TR T4 HMBRBLL. REBRICASY 7 —IVeMA TR
REESY, T—FILCHRL R, BEEET Ve LKER. RIS KTHRRL. &
WEEmAERE T UYL CERL. WRBER. REEXVIANSIVAIG LA NI T T4
- (NFHY EEEETFIL=3 1) WCCHEL. (25,35,4R,55,6R)-3,5-[(5)-3,4-Dimethoxy-
benzyIidenedioxy]-4,6-dimethyl-7—[(1,1-dimethylethyl)diphenylsilyloxy]-2—meth0xymethy10xy—
I-heptyl 2,2-dimethylpropanoate (998.2 mg, FER#Y) % MmMEAMRY L L TR/,

f33:27 <239 (€ 0,80 CHCL,).

IR v (neat) cm’': 2950, 1730, 1520, 1460, 1265, 1160, 1115, 1030, 760, 740, 705.

'H NMR (500MHz, C,D,) 5: 1.05 (3H, d, J = 6.5Hz), 1.22 (9H, s), 1.23 (9H, s), 1.32 (3H,
i, J = 6.5Hz), 1.75~1.85 (1H, m), 1.96~2.10 (1H, m), 3.33 (3H, s), 3.42 (3H, s), 3.52 (3H,
$), 3.60 (2H, d, J = 4.5Hz), 3.73 (1H, d, J = 9.5Hz), 4.05 (1H, dd, J = 4.0, 12.0Hz),
4.08~4.18 (2H, m), 4.57 (1H, dd, J = 2.0, 12.0Hz), 4.83 (1H, d, J = 6.5Hz), 4.93 (1H, 4, J =
6.5Hz), 5.61 (1H, s), 6.67 (1H, d, J = 8.0Hz), 7.10~7.40 (8H, m), 7.70~7.90 (4H, m).

“C NMR (125MHz, CDCl,) &: 7.41, 14.57, 19.53, 27.12, 27.40, 31,73, 36.89, 39.02,
55.94, 55.98, 56.13, 63.28, 65.21, 75.22, 82.17, 83.53, 97.01, 101.87, 109.45, 110.92,
118.75, 127.95, 127.98, 129.98, 131.91, 133.57, 133.71, 135.73, 135.82, 148.85, 149.39,
178.45.

FAB-MS (m/z, %): 723 (M'+1, 26), 722 (M', 11), 499 (4.6), 335 (10), 307 (10), 283 (36),
239 (29), 197 (45), 165 (58), 151 (90), 135 (100), 57 (56), 45 (52).

HR-MS calcd.for C41HS5909Si (M'+1): 723.3928, found: 723.3936.

S YLtk (2.707 g, 3.74 mmol) OTHF (40 ml) FEHWZ. 0CICTTIOM T 5 n-TF
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V7Y ESI L TEY E (5.62 ml, 5.62 mmol) Bz, SEMIEARL L. RicHIIKZMA
pip. LTIV CHIHL 7. HiREe sk CkE L. BARET Y LA TERLT.
wiEER. REEY RN FTLIAT T T 4 — (~NFH2 O FIV=2 1 3)
i CHEL. (25,3S,4R,SS,6R)-3,5—[(S)—3,4—Dimethoxybenzylidenedioxy]—4,6—dimethyl—7—
hydroxy—Z—metho-xymethyloxy-l-heptyl 2,2-dimethylpropanoate (1.754 g, 97%) % 4 {0y IR

we L TRz,

[a]p® -17.0° (C 2.19, CHCly).

IR v (neat) cm™': 3600~3200, 2975, 2850, 1730, 1520, 1460, 1270, 1160, 1030.

'H NMR (500MHz, CDCl;) d: 1.04 (3H, d, J = 6.5Hz), 1.22 (9H, s), 1.56~1.68 (1H, br),
{68~1.75 (1H, m), 1.85~1.95 (1H, m), 3.35 (3H, s), 3.54 (1H, dd, J = 5.0, 10.5Hz), 3.59
(1H, dd, J = 3.5, 10.5Hz), 3.63 (1H, d, J = 9.5Hz), 3.85 (3H, s), 3.94~4.02 (2H, br), 4.08
(1H, dd, J = 3.0, 12.5Hz), 4.34 (1H, d, J = 12.5Hz), 4.74 (1H, d, J = 6.5Hz), 4.79 (1H, d, J =
6.5Hz), 5.52 (1H, s), 6.83 (1H, d, J = 8.0Hz), 7.00~7.10 (2H, m).

3c NMR (125MHz, CDCl,) d: 7.41, 14.25, 27.36, 27.40, 31.31, 36.47, 39.10, 55.94, 56.01,
56.15, 63.50, 64.00, 75.20, 82.07, 83.21, 96.96, 101.93, 109.38, 110.89, 118.72, 131.79,
148.83, 149.38, 178.72.

EI-MS (m/z, %): 484 (M', 42), 295 (16), 182 (14), 166 (96), 151 (21), 139 (26), 95 (30),
57 (58), 45 (100).

HR-MS calcd.for C25H4009 (M'): 484.2673, found: 484.2655.

Dess - Martin A% (1.73 g, 4.08 mmol) ¥ E U (990 ul, 12.2 mmol) DL AF L
(20 ml) M. FRICCTTIV2—)bk (1.181 g, 2.44 mmol) DIFIEXFL 2 (15 ml) &
WAEB TR, 2EMREL . FIoilc RIpE Rk EF P Y LAKEE L MEF AR Y
IAKEREEMACRIE2BESE, T CHE L7z, AREZENEEKTRRR. i
KBS F PU Y LCEBL:, BREXRR. BRERUAIVAILIAR I T T4 — (s
T EESTFIL=1 0 1) WCHEL. 10 (1.176 g, ERBK) ZHRAAMRYL LC#liz

IR v (neat) cm ': 2975, 2850, 1730, 1520, 1460, 1270, 1160, 1035.

'H NMR (500MHz, C(Dy) b: 0.99 (3H, d, J = 7.0Hz), 1.00 (3H, d, J = 7.0Hz), 1.30 (9H, s),
1.75~1.85 (1H, m), 2.42~2.52 (1H, m), 3.28 (3H, s), 3.42 (3H, s), 3.52 (3H, s), 3.78 (1H,
dd, 7 =1.5, 9.5Hz), 4.01 (1H, dd, J = 3.5, 12.0Hz), 4.05~4.11 (2H, m), 4.47 (1H, dd4, J =
2.0, 12.0Hz), 4.76 (1H, d, J = 6.5Hz), 4.86 (1H, d, J = 6.5Hz), 5.50 (1H, s), 6.67 (1H, d, J =
8.0Hz), 7.20~7.40 (2H, m), 9.32 (1H, d, J = 1.0Hz).

39 »e 50 ~DOER
(2R,38,4R,SS,6R)-3,5—[(S)-3,4-Dimethoxybenzylidenedioxy]—4,6-dimethyl-7-[(1,l-dimethyl-
ethyl)diphenylsilyloxy]-2-methanesulfonyloxy-1-heptyl benzoate (47) .
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A HHAT. 38 (4.801 g, 8.07 mmol) DIFLAFL 2 (80 ml) HFHIZ0TCITTE
y</» (1.44 ml, 17.8 mmol) . Wip~x>/ 4 )l (1.03 ml, 8.88 mmol) ZJHICHEHTFL. 0°C
c5 HEBEB L. RIEICAY /L eMATRICEHFLESE, TV THRIRLR. &
ELT B LKEN. ARk TRB L. HREERKRE T MY VLA TREL.
KREER. BEEIUATINVNZGL20bIIT4— (NFHY IHEBTFIV=211)
wTHEEL. (2R,35,4R,5S5,6R)-3,5-[(8)-3,4-Dimethoxybenzylidenedioxy]-4,6-dimethyl-7-
[(1,l—dimethylethyl)diphenylsilyloxy]-2-hydroxy-1-heptyl benzoate (5.445 g, 95%) % #{uih
e LCHAL &b, B (254.6 mg, 5%) 2K 7.

[a]p’* +12° (C 0.91, CHCl,).

IR v (neat) cm ': 3600~3200, 2975, 2930, 2850, 1720, 1515, 1270, 1115, 1030, 710.

'H NMR (500MHz, C,D,) 5: 1.16 (3H, d, J = 7.0Hz), 1.25 (9H, s), 1.38 (3H, d, J = 6.5Hz),
2.05~2.25 (2H, m), 3.42 (3H, s), 3.55 (3H, s), 3.65 (2H, d, J = 4.5Hz), 3.72 (1H, dd4, J =
1.5, 9.5Hz), 3.75 (1H, dd, J = 1.5, 9.5Hz), 3.95~4.03 (1H, m), 4.57 (1H, dd, J = 6.0,
11.5Hz), 4.64 (1H, dd, J = 2.0, 11.5Hz), 5.52 (1H, s), 6.68 (1H, d, J = 8.0Hz), 7.00~7.40
(11H, m), 7.80~7.90 (4H, m), 8.10~8.20 (2H, m).

Bc NMR (125MHz, CDCl,) &: 6.61, 14.62, 19.47, 27.03, 30.26, 36.97, 55.99, 56.11,
65.10, 67.64, 69.19, 80.19, 83.79, 101.61, 109.35, 110.94, 118.64, 127.86, 128.62, 129.84,
129.93, 131.68, 133.43, 133.68, 133.72, 135.79, 148.90, 149.44, 167.76.

FAB-MS (m/z, %): 699 (M'+1, 14), 698 (M', 6.0), 351 (53), 269 (19). 239 (20), 199 (42),
165 (35), 151 (27), 135 (77), 105 (100).

HR-MS calcd.for C41H5108Si (M'+1): 699.3353, found: 699.3361.

TV FHRTF. X2/ AUk (5.445 g, 7.79 mmol) DIFILAF L 2 (80 ml) FHPIZ 0
TRTCHhrYZFNT IV (3.26 ml, 23.4 mmol) |, 4-TAFJTIJEYT Y (95 mg) | 1§
kA% 2R b (900 ul, 11.7 mmol) ZFAIMA. 0°CT TOHMRIFL 7z, RIGHIZ A
Y- EMACRKEZBIEIYE, 2—F IV CHRLLZR., SAEIET £ L KER. &
MKk Cckpl. EBELBKERT ML CEBL:. BRBEEBR. REXUNL
hoLr2aQe b #9574 — (ANFHY  BEBEITFIL=2 . 1) ITTHEL. 47 (6.053 g, F&
H) emanmiRpe L8z,

IR v (neat) cm™': 2950, 2860, 1730, 1345, 1270, 1180, 1115, 710.

'H NMR (500MHz, C¢D;) d: 1.25~1.30 (12H, m), 1.36 (3H, d, J = 6.5Hz), 1.90~2.03 (1H,
m), 2.15~2.25 (1H, m), 2.36 (3H, s), 3.42 (3H, s), 3.52 (1H, dd, J = 3.0, 10.0Hz), 3.57 (3H,
5), 3.68 (1H, dd, J = 4.5, 10.5Hz), 3.82 (1H, dd, J = 1.5, 9.5Hz), 4.07 (1H, dd, J = 1.5,
9.0Hz), 4.57 (1H, dd, J = 6.5, 12.5Hz), 4.79 (1H, dd, J = 2.0, 12.5Hz), 5.26 (1H, ddd, J =
2.0, 6.5, 9.5Hz), 5.48 (1H, s), 6.67 (1H, d, J = 8.0Hz), 7.10~7.50 (11H, m), 7.80~7.90 (4H,
m), 8.20~8.30 (2H, m).
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(25,35,4R,55,6R)-3,5—[(S)—3,4—Dimethoxybenzylidenedioxy]—4,6—dimethy1-7—{(1,l—dimethyl-
ethyl)diphenylsilyloxy]-1,2-epoxyheptane (48) .

47 (6.053 g, 7.79 mmol) % A% /—jb (60 ml) —if{LAFL > (20 ml) ITHEMIE. O
e CHEABEAY YL (2.15 g, 15.6 mmol) RfIA. 0°CT2RMBRFL . RIGHIZAEH
WILT Y ED D LRKBEREMA CRIEEFLS ®, 2—F U ThlL L 72, 1768 I8 & fa HIBE (L
TUESYLKET. METAEKTHRSRL. BARET UYL TERLL. BRERR. R
VATV NT LA T I T 4= (NFY IERTTFA=1 0 ) WCTHEL.
(2R,3S,4R,SS,6R)-3,5-[(S)—3,4—Dimethoxybenzylidenedioxy]-4,6-dimethy_l;7-[(l ,1-dimethyl-
ethyl)diphenylsilyloxy]-2-methanesulfonyloxy-1-heptanol (5.379 g, Fmiy) 2®mAHRKY L

i DA

[R v (neat) cm™': 3600~3200, 2925, 2850, 1515, 1460, 1340, 1265, 1170, 1110, 1025, 705.

'H NMR (500MHz, C,Dy) d: 1.25 (3H, d, J = 7.0Hz), 1.26 (9H, s), 1.35 3H, d, J = 6.5Hz),
1.92~2.02 (1H, m), 2.15~2.22 (1H, m), 2.46 (3H, s), 3.42 (3H, s), 3.52 (3H, s), 3.52 (1H,
dd. J = 3.5, 10.0Hz), 3.64 (1H, ddd, J =5.5, 6.0,' 11.5Hz), 3.69 (1H, dd, J = 4.5, 10.5Hz),
3.84 (1H, dd, J = 1.5, 9.5Hz), 3.87 (1H, ddd, J = 3.0, 5.5, 11.5Hz), 4.01 (1H, dd, J = 2.0,
9.0Hz), 4.90 (1H, ddd, J = 3.0, 6.0, 9.0Hz), 5.44 (1H, s), 6.68 (l1H, d, J = 8.0Hz),
7.10~7.50 (8H, m), 7.70~7.90 (4H, m).

VAV EBSAT. 72— bk (711.0 mg, 1.05 mmol) MDTHF (15 ml) ¥FHIZ 0 CITT
LOM tert - 7 FFLHUDILTHF B (2.11 ml, 2.11 mmol) ZFWFL. 5HMRHFL.
RIGHI RE LT Y B LAKBHEMATRIGEZBESE, T—TIV THlHL 2. HHR
MEMAEILT VB LKER. MRUAE kTR L. BARET YL TEELL. &
BEEe. BREZCUAFSVAILIOCI T T T4 — (~NFH BT FIL=311) I
THBIL . 48 (439.2 mg, 72%) ZEAamRP e L TR,

Foe} 2 SR 0 168, EHCL).

IR v (neat) cm™': 2950, 2855, 1515, 1460, 1265, 1165, 1110, 1030, 705.

'H NMR (500MHz, C,D,) 8: 1.10 (3H, d, J = 7.0Hz), 1.21 (9H, s), 1.37 (3H, d, J = 6.5Hz),
1.45~1.55 (1H, m), 2.02~2.14 (1H, m), 2.24 (1H, dd, J = 2.5, 5.0Hz), 2.32 (1H, t, J =
5.0Hz), 3.02~3.06 (1H, m), 3.42 (3H, s), 3.40~3.45 (1H, m), 3.48 (3H, s), 3.55 (1H, dd, J =
5.5, 10.0Hz), 3.55~3.62 (1H, m), 3.61 (1H, dd, J = 4.0, 10.0Hz), 5.53 (1H, s), 6.69 (1H, d,
J = 8.0Hz), 7.20~7.40 (8H, m), 7.70~7.85 (4H, m).

“C NMR (125MHz, CDCl,) d: 7.76, 14.58, 19.56, 20.07, 33.09, 36.61, 43.18, 53.15,
56.03, 56.07, 56.14, 65.18, 83.00, 83.34, 101.72, 109.50, 110.98, 118.88, 127.94, 130.00,
131.65, 133.61, 133.79, 135.79, 135.84, 148.94, 149.51.

EI-MS (m/z, %): 576 (M', 2.0), 519 (3.8), 353 (5.4), 323 (5.3), 285 (11), 269 (52), 239
(42), 199 (100), 183 (73), 166 (84), 151 (83), 135 (44), 95 (41), 41 (74).
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HR-MS calcd.for C34H440681 (M"): 576.2907, found: 576.2940.

(25,35,4R,55,6R)-1-Bcnzyloxy—3,5—[(S)-3,4—dimethoxybenzylidenedioxy]—4,6-dimethyl—7—[(1,l
_dimethylethyl)diphenylsilyloxy]-2-heptanol (49) .

TIvd U EHRKT. KEKFHU ™ /» (960.0 mg, 24.0 mmol) 2 THF (10 ml) —DMSO
(10ml) ICEHI VLR, 0CRXTAYINTIVa—)b (2.90 ml, 28.0 mmol) OTH F
(joml) HEEMFL. FHT1IEHMRBLAL. RicE% 0 CLWmHAIR. 48 (2.307 g, 4.00
amol) ®THTF (30 ml) B{WEMFL. FRT 12HMREL L. RISHEIZQEBELT €5
DLAKEEEMA CRIGEBIESE., n—FL T Lok, HREZEAELT V€274
KETE. MR CHRL. BARREBT UYL TERLL. BRERR. RELCUNT
VHS LA N H 574 — (~N¥Hy B FIL=1 1 3) I THHEHL@2R,35,4R,55,65)
-7-Benzyloxy—3,5-[(S)-3,4-dimethoxybenzylidenedioxy]—Z,4—dimethyl-1,6-heptanediol (1.276
g, 68%) ZxEGAMRY L L TR,

IR v (neat) cm ': 3600~3200, 2925, 1515, 1460, 1265, 1170, 1030, 735.

TV ERET. SOV AL (1.276 g, 2.86 mmol) DL AF L (20 ml) FHRIZ.
0°CIzTA I 4/l (446.0 mg, 7.43 mmol ) _ tert - TFN T Tz Yy F

(965 ul, 3.71 mmol) ZJEWCMA. FIRIZT SORMIRIRE Lz, OCIZTAY /—IWEMAT
Rt BI¥r-g. RISEICEABEILT v Eo L KkEREMA. Z—TIHVCHHELZ. B
WEE R RIEIE T B LAKEE. AR KTHRER L. BARET MY 7L TEREL.

EREBEES. BREEZCUNSAMAGLZATE T T T4 — (NFH Y BRI FIL=111)

CTHEBIL . 49 (1.770 g, 90%) % mamRPe L TR

fal = 1097 00 2. 210 CHEE).

IR v (neat) ecm™': 3600~3300, 2925, 2850, 1515, 1260, 1160, 1105, 1025, 700.

'H NMR (500MHz, C,D,) 8: 1.11 (3H, d, J = 7.0Hz), 1.21 (9H, s), 1.33 (3H, 4, J = 6.5Hz),
1.80~1.90 (1H, m), 2.00~2.13 (1H, m), 2.62 (1H, d, J = 3.0Hz), 3.42 (3H, s), 3.49 (3H, s),
3.55 (1H, dd, J = 4.0, 10.5Hz), 3.58~3.64 (3H, m), 3.72 (1H, dd, J = 1.5, 9.5Hz), 4.00~4.06
(1H, m), 4.07 (1H, dd, J = 1.5, 7.5Hz), 5.56 (1H, s), 6.69 (1H, d, J = 8.0Hz), 7.10~7.40
(I3H, m), 7.70~7.90 (4H, m).

“C NMR (125MHz, C,D,) d: 7.58, 14.72, 19.48, 27.09, 31.96, 37.02, 55.64, 65.34, 70.56,
H.2%, 713.67;'82.61083/62, 102.78, 11108, 111.86, 119.39, 127,73, 127.82, 128.16; 123.20,
128.30, 128.56, 130.11, 130.13, 132.39, 133.81, 133.94, 13597, 138.92, 149.94, 150.59.

FAB-MS (m/z, %): 685 (M'+1, 14), 684 (M', 5.0), 351 (4.4), 269 (10), 239 (12), 199 (29),
183 (13), 167 (27), 135 (49), 91 (100).

HR-MS calcd.for C41H5307S1 (M'+1): 685.3561, found: 685.3511.
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(25,35,4R,SS,6R)-3,5-[(S)—3,4~Dimethoxybenzylidenedioxy]—4.6—dimethyl—7—[(l,l-dimethyl-
ethyl)diphenylsilyloxy]-2—methoxymethyloxy—1-heptyl 2,2-dimethylpropanoate (50) .

7N IBHEKTF. 49 (1.770 g, 2.58 mmol) DHFLAFL 2 (10 ml) FHHKIC. 0°ClZT

SAYTANIFIVT I (2.70 ml, 15.5 mmol) | R AFI AFILL—F)b (610 pl,
775 mmol) % JEIZANA . FiE-C TORFMIBRIBL:. RISHIZAY /7 —vEMA TR EEES
¥ T—FIVTCHRLUEB. EEEILT Ve LKER. TAEAKTHRERL. AREZR
kBB PU L TERL. BREBER. REZVIUANTIVAT LAY T AN
ki EEEETFIL=2 0 1) WZCHBL. (25,35,4R,55,6R)-1-Benzyloxy-3,5-[(5)-3,4-
dimethoxybenzylidenedioxy]-4,6-dimethyl-7-[(1, 1-dimethylethyl)diphenylsilyloxy]-2-methoxy-
methyloxyheptane (1.908 g, FE&RIY) ZEAMRY & L TR,

[a]p>* -14° (C 0.78, CHCl,).

R v (neat) cm': 2950, 2850, 1520, 1460, 1265, 1165, 1110, 1035, 705.

'H NMR (500MHz, C/D,) d: 0.89 (3H, d, J = 6.5Hz), 1.04 (9H, s), 1.13 (3H, d, J = 6.5Hz),
1.65~1.85 (1H, m), 1.90~2.02 (1H, m), 3.32 (3H, s), 3.48 (1H, dd, J = 4.5, 10.5Hz),
3.54~3.62 (3H, m), 3.68 (1H, dd, J = 1.5, 9.5Hz), 3.85~3.95 (7H, m), 4.03 (1H, dd, J = 1.5,
9.0Hz), 4.50 (2H, s), 4.84 (1H, d, J = 7.0Hz), 4.88 (1H, d, J = 7.0Hz), 5.53 (1H, s),
6.80~7.10 (3H, m), 7.15~7.50 (11H, m), 7.60~7.70 (4H, m).

BC NMR (125MHz, CDCl,) d: 7.34, 14.69, 19.45, 27.01, 31.50, 36.83, 55.69, 55.91, 56.08,
6531, 69.12, 73.58, 76.14, 82.19, 83.63, 97.17, 101.65, 109.38, 110.86, 118.60, 127.73,
127.79, 127.86, 127.89, 128.49, 129.86, 129.88, 132.09, 133.63, 133.76, 135.72, 135.76,
138.13, 148.78, 149.24,

FAB-MS (m/z, %): 729 (M'+1, 24), 728 (M', 11), 697 (3.9), 671 (2.0), 307 (11), 269 (20),
211 (25), 165 (33), 151 (56), 135 (55), 91 (100).

HR-MS calcd.for C43H5708Si (M'+1): 729.3823, found: 729.3813.

TUVAVEBHET. ~IUIT—F)Uth (1.908 g, 2.58 mmol) DL¥ /—)U (20 ml) HFH&
KABEIOTY /=L THBFLLEITA—So 7V (W—2) My ) —)VEEWHE (10 ml)
EMA7-te. BB KENATEREL, 4SRMBLIERBLL. MIBE2EAL. BIEXFL Y
THhipe. AREeBMLCEORERER UMV LI T T 4 — (NFH
BMTFIL=1 1) o CH#L. (25,35,4R,55,6R)-3,5-[(S)-3,4-Dimethoxybenzylidene-
dioxy]-4,6-dimethyl-7-[(1,1-dimethylethyl)diphenylsilyloxy]-2-methoxymethyloxy-1-heptanol
(1.590 g, 95%) %Mk & L CTHI,

IR v (neat) cm™': 3600~3300, 2950, 2875, 1615, 1595, 1520, 1460, 1270, 1165, 1110,
1030, 820, 740, 705.

'H NMR (500MHz, C4Dy) d: 0.98 (3H, d, J = 6.5Hz), 1.23 (9H, s), 1.38 (3H, d, J = 6.0Hz),
1.75~1.85 (1H, m), 1.95~2.05 (1H, m), 2.38~2.55 (1H, m), 3.18 (3H, s), 3.43 (3H, s), 3.52
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4H, ), 3.50~3.65 (3H, m), 3.68~3.75 (1H, m), 3.78 (1H, d, J = 9.5Hz), 3.87~3.95 (1H, m),
112 (1H, d, J = 8.5Hz), 4.70 (1H, d, J = 6.5Hz), 4.86 (1H, d, J = 6.5Hz), 5.60 (1H, ), 6.69
(1H, d, J = 8.0Hz), 7.20~7.40 (8H, m), 7.70~7.90 (4H, m).

PNIYEREAT. T —ibfks (1.590 g, 2.49 mmol) DIf{LAFL 2 (20 ml) BWIZO
it T P Y EFT S > (1.04 ml, 7.46 mmol) . 4~ AFITI YT (20 mg) | 18
(t B84 L (460 pl, 3.73 mmol) ZJATMA. EimT 2 BFMIRIEL /2. RICHIZASY / —
VEMA TRGEZELEIY, 21—V THRL 2. RIRIE LT B L KGN, RATRE
KT L. HREERKBBT UYL CERELL. BRERR. RETY U By 491 s B N
P R TG54 — (AFH BRI FIL=3 1 1) ICTHERL. 50 (1.779 g, 99%) % i
iR e LTz,

[a],>’ -23° (C 0.80, CHCI,).

IR v (neat) cm'': 2950, 1730, 1520, 1460, 1265, 1160, 1115, 1030, 760, 740, 705.

'H{ NMR (500MHz, C,D,) d: 1.05 (3H, d, J = 6.5Hz), 1.22 (9H, s), 1.23 (9H, s), 1.32 (3H,
i J =6.5Hz), 1.75~1.85 (1H, m), 1.96~2.10 (1H, m), 3.33 (3H, s), 3.42 (3H, s), 3.52 (3H,
$), 3.60 (2H, d, J = 4.5Hz), 3.73 (1H, d, J = 9.5Hz), 4.05 (1H, dd, J = 4.0, 12.0Hz),
4.08~4.18 (2H, m), 4.57 (1H, dd, J = 2.0, 12.0Hz), 4.83 (1H, d, J = 6.5Hz), 4.93 (1H, d, J =
6.5Hz), 5.61 (1H, s), 6.67 (1H, d, J = 8.0Hz), 7.10~7.40 (8H, m), 7.70~7.90 (4H, m).

3c NMR (125MHz, CDCl,) &: 7.41, 14.57, 19.53, 27.12, 27.40, 31.73, 36.89, 39.02,
55.94, 55.98, 56.13, 63.28, 65.21, 75.22, 82.17, 83.53, 97.01, 101.87, 109.45, 110.92,
118.75, 127.95, 127.98, 129.98, 131.91, 133.57, 133.71, 135.73, 135.82, 148.85, 149.39,
178.45.

FAB-MS (m/z, %): 723 (M'+1, 26), 722 (M', 11), 499 (4.6), 335 (10), 307 (10), 283 (36),
239 (29), 197 (45), 165 (58), 151 (90), 135 (100), 57 (56), 45 (52).

HR-MS calcd.for C41H5909Si (M'+1): 723.3928, found: 723.3936.
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(25,35,4R,SS,65,7RS,8E,108)-3,5-[(S)—3,4—Dimethoxybenzylidenedioxy]-ll-[(l,l-dimethyl—
ethyl)diphenylsilyloxy]-2-methoxymethyloxy-7-hydroxy-4,6,8, 10-tetramethyl-8-undecen-1-yl
2,2-dimethylpropanoate (51) .

11 (3.06 g, 6.60 mmol) DT.—F b (66 ml) FIZ. - 78°CIZT 1.7 M tert - TF)U JF
Mhon- Yy EYE (8.20 ml, 13.9 mmol) 2T FL. - 78°CT I B¥fl]. DWTZEnT I i
L 7. RICHE BT -78°CIHHIE. 10 (1.250 g, 2.59 mmol) O X.—5 )b (15 ml)
S AW EL. 4B C - 25°CE CRIBL . RIGHEIZRFIELT V€27 LKERZ M
ATRIERBLESE, T—FILCHE L8, HREEBIELLT VB LKER. BER
EACHEL. BAREBFT MY YL TERLL, SREER. REZCUNTIVAT LAY
TS5 T 4 — (AFHY BT FIL=2 1 1) I CHBL. &EamRkYy 51 (1.276 g, 85%)
RCTRIICHMT A 28OV TAT LAY —HaW GERIL3.6: 1) & LTHREL

IR v (neat) cm’': 3600~3300, 2975, 1730, 1520, 1460, 1265, 1165, 1115, 1030, 740, 705.

'H NMR (500MHz, C,D,) &: 1.01 (0.9H, d, J = 7.0Hz), 1.06 (0.9H, d, J = 7.0Hz),
1.08~1.17 (7.2H, m), 1.23 (2.7H, s), 1.25 (6.3H, s), 1.27 (0.9H, s), 1.29 (2.7H, s), 1.30
(6.3H, s), 1.34 (2.1H, s), 1.90~2.10 (2H, m), 2.60~2.80 (1H, m), 3.33 (3H, s), 3.40 (2.1H,
$), 3.41 (0.9H, s), 3.51 (0.9H, s), 3.52 (2.1H, s), 3.58 (1H, dd, J = 7.5, 9.5Hz), 3.60~3.68
(1H, m), 3.67 (0.3H, d, J = 8.5Hz), 3.84 (0.7H, br), 3.95~4.00 (0.3H, m), 3.97 (0.7H, d, J =
10.0Hz), 4.08~4.26 (3H, m), 4.53 (0.3H, d, J = 10.0Hz), 4.58 (0.7H, d, J = 10.5Hz), 4.82
(1H, d, J = 6.5Hz), 4.94 (1H, d, J = 6.5Hz), 4.98 (1H, d, J = 6.5Hz), 5.10 (0.3H, d, J =
9.5Hz), 5.25 (0.7H, d, J = 9.5Hz), 5.65 (0.7H, s), 5.70 (0.3H, s), 6.67 (1H, d, J = 8.0Hz),
7.20~7.40 (8H, m), 7.80~7.90 (4H, m).

FAB-MS (m/z, %): 821 (M'+1, 12), 820 (M', 7.2), 763 (7.3), 337 (11), 289 (13), 239 (17),
199 (69), 165 (72), 151 (100), 137 (41), 57 (57).

HR-MS calcd.for C47H69010Si (M'+1): 821.4663, found: 821.4646.

(2S,3S,4R,SS,GS,7R,8E,10S)-2,7—Bis-methoxymethyloxy~3,5-[(S)-3,4—dimethoxybenzylidene-
dioxy]-11-hydroxy-4,6,8,10-tetramethyl-8-undecen-1-yl 2,2-dimethylpropanoate (82}
(28,35,4R,58,65,7S,8E,105)-2,7-Bis-methoxymethyloxy-3,5-{(S)-3,4-dimethoxybenzylidene-
dioxy]-11-hydroxy-4,6,8,10-tetramethyl-8-undecen-1-yl 2,2-dimethylpropanoate (53] .

TSRS T, 51 (1.825 g, 2.22 mmol) DIELAFL 2 (10 ml) FIZ. 0°CIZT
SATAVIVIEF T I (7.63 ml, 43.8 mmol) . 7 XF I AF)Vr—5Jb (1.73ml,
21.9 mmol) #JEICHMA. R TSHMBEHRLL., RISTICAY /b MATRKEEZEILES
¥ =V CHFBRL-E. EHIEILT € LKER. MUAEKTHREBL. AREYR
KR+ FU L CEBRL:. BREER. BRERX UMV LIQTPTT T4 — (N
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sy BFBEFIL=2 1) WUHBL., mamiRY (25,35,4R,55,65,7RS,8E,105)-
2,7-Bis-meth0xymethyloxy-3,5—[(S)—3,4-dimethoxybenzylidenedioxy]—1 1-[(1,1-dimethylethyl)

dipheﬂYlSiIYIOXY]“’f,G,S,10-tetramethy1~8—undecen—l—y] 2,2-dimethyl propanoate (1.904 g, &
2iy) RCTRWCHMT A 2OV T AT LA Y—HRA&Y BEHK 361 1) & LTHL.

IR v (neat) cm ': 2950, 1730, 1515, 1460, 1265, 1160, 1110, 1030, 740, 705.

FAB-MS (m/z, %): 865 (M'+1, 21), 864 (M', 9.9), 807 (10), 411 (7.9), 337 (18), 289 {22,
169 (16), 239 (23), 211 (47), 165 (74), 135 (100).

HR-MS calcd.for C49H7301181 (M '+1): 865.4922, found: 865.4955.

LEOLEMDI T AT LAV —H®HEW (1.904 g, 2.19 mmol) OTHF (20 ml) FHIZ. O
1z CEEEE (750 pl, 13.1mmol) . LOM F+F n- IFILTE=YL7OY F (6.57 ml,
6.57 mmol) ZJEIZAIX. FR T4 HMEHRL . R AKEmMALR., T—5 IV THLL
OB ATAE K TRRL. BAREET MUY LTEELL., BRERR. REZVY
BWEWHFLIAR T T T 4 — (~FH BT FIL=3 1 2) ICTHBL. 52 (1.059
g, 77%) £53 (303.4 mg, 22%) Z2EhThEAaHRKYH L L TR,

Compound 52

fale™t <1850 056, CHELY.

IR v (neat) cm': 3500, 2950, 2875, 1730, 1520, 1460, 1265, 1160, 1030.

'H NMR (500MHz, C,D,) 5: 0.90 (3H, d, J = 6.5Hz), 1.24 (3H, d, J = 6.5Hz), 1.27 (9H, s),
1.34 (3H, d, J = 6.5Hz), 1.45 (3H, s), 2.00~2.20 (2H, m), 2.48~2.60 (1H, m), 3.20~3.30
(1H, m), 3.25 (3H, s), 3.30~3.36 (1H, m), 3.35 (3H, s), 3.44 (3H, s), 3.55 (3H, s), 3.98
(1H, d, J = 1.5, 9.0Hz), 4.06 (1H, d, J = 1.5Hz), 4.14 (1H, dd, J = 1.5, 9.0Hz), 4.20 (1H, dd,
J=5.5, 12.0Hz), 4.26~4.33 (1H, m), 4.39 (1H, d, J = 6.5Hz), 4.58 (1H, d, J = 6.5Hz), 4.68
(I1H, dd, J = 3.0, 12.0Hz), 4.87 (1H, d, J = 6.5Hz), 4.99 (1H, d, J =6.5Hz), 5.33 (1H, d, J =
9.5Hz), 5.66 (1H, s), 6.69 (1H, d, J = 8.0Hz), 7.25~7.35 (2H, m).

C NMR (125MHz, C,D,) d: 7.38, 10.26, 14.29, 17.03, 27.32, 31.09, 35.47, 36.97, 38.92,
5582, 5567, 55.97,163.85, 6780, 75.32,-79:57, 83.04, 95,25, 97.31, 102:55, 111.01, 111.94,
119.17, 127.81, 128.29, 129.98, 132.56, 133.50, 149.98, 150.54, 177.93.

FAB-MS (m/z, %): 627 (M'+1, 98), 626 (M', 65), 367 (18), 325 (17), 307 (32), 289 (19),
211 (46), 166 (86), 151 (100), 136 (65).

HR-MS caled.for C33H55011 (M +1): 627.3745, found: 627.3733.

Compound 53

'H NMR (500MHz, C,D,) 5: 0.84 (3H, d, J = 6.5Hz), 1.06 (9H, s), 1.26 (3H, d, J = 6.5Hz),
[.27 (9H, s), 1.61 (3H, s), 1.90~2.00 (1H, m), 2.00~2.20 (2H, m), 2.55~2.65 (1H,m), 3.23
(3H, s), 3.29 (1H, d, J = 8.5, 10.0Hz), 3.33 (3H, s), 3.44 (3H, s), 3.40~3.50 (1H, m), 3.54
(3H, s), 3.76 (1H, d, J = 9.0Hz), 4.02 (1H, dd, J = 1.5, 5.5Hz), 4.10~4.20 (2H, m), 4.23
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(1H, dd, J = 1.0, 8.5Hz), 4.46 (1H, d, J = 7.0Hz), 4.54 (1H, m), 4.63 (1H, d, J = 7.0Hz),
183 (1H, d, J = 6.5Hz), 4.93 (1H, d, J = 6.5Hz), 5.09 (1H, d, J = 9.5Hz), 5.71 (1H, s), 6.69
(H, d, J = 8.0Hz), 7.25~7.35 (2H, m).

’c NMR (125MHz, C,D,) 5: 8.56, 12.16, 13.47, 17.18, 27.83, 35.19, 36.08, 37.94,
19.46, 56.03, 56.12, 56.42, 63.99, 68.46, 75.86, 83.40, 83.49, 88.41, 95.53, 97.56, 103.11,
{11.55, 112.45, 119.70, 128.79, 133.12, 134.78, 135.45, 150.48, 151.05, 178.29.

(2S,BS,4R,SS,6S,7R,8E,1OS,11RS)—2,7—Bis—meth0xymethyloxy-3,5—[(S)—3,4—dimeth0xy—
penzylidenedioxy]-4,6,8,10-tetramethyl-8-dodecene-1,11-diol (54) .

Dess - Martin X% (964.0 mg, 2.27 mmol) & ¥ YU (460 ul, 5.68 mmol) DL X F
Ly (10 ml) 3E¥0C. BTS2 (712.0 mg, 1.14 mmol) DHE{EAFL 2 (10 ml) #EE e
RTFL7-68. LSEFMIEIR L7, RCTICHAIREAKE T MU Y LKE®RE R F ekt Y
SLAKBHEEMACRGEEESE, TV cHili L7z, FRB2AANAEKTHER. &
KEEF MU YL TEHERLE., BREER. REEZ UMV ILIQCRTTT 4 — (N
FHY CEEESTFIN=1 1) WCH®L. (25,35.4R,55,65,7R,8E,105)-2,7-Bis-methoxy-
methyloxy-3,5-[(S)-3,4-dimethoxybenzylidenedioxy}-10-formyl-4,6,8, 10-tetramethyl-8-undecen
-1-y1 2,2-dimethylpropanoate (578.2 mg, 82%) % FEEAMWRH L L TR

IR v (neat) cm ': 2975, 2900, 1730, 1520, 1460, 1265, 1160, 1035.

'H NMR (500MHz, C,Ds) d: 0.96 (3H, d, J = 7.0Hz), 1.23~1.29 (15H, m), 1.30 (3H, s),
1.98~2.07 (1H, m), 2.14~2.23 (1H, m), 2.85~2.94 (1H, m), 3.22 (3H, s), 3.36 (3H, s), 3.43
(3H, s), 3.54 (3H, s), 3.97 (1H, d, J = 9.0Hz), 4.06 (1H, s), 4.12 (1H, d, J = 9.0Hz), 4.20
(1H, dd, J = 5.5, 12.0Hz), 4.28~4.36 (2H, m), 4.50 (1H, d, J = 6.5Hz), 4.70 (1H, dd, J = 3.0,
12.0Hz), 4.88 (1H, d, J = 6.5Hz), 4.99 (1H, d, J = 6.5Hz), 5.32 (1H, d, J = 9.0Hz), 5.65 (1H,
s), 6.69 (1H, d, J = 8.0Hz), 7.25~7.35 (2H, m), 9.28 (1H, s).

ThVIUEHKT. LEOTILFE Kk (578.2 mg, 0.93 mmol) DL.—5)b (10 ml) FHH
2, -78°CIZ T ISM AF VY F LT —F VG (3.70 ml, 5.55 mmol) W FLZKR. 4
BUAYCOCEFTRIELL., RIGHICAIEET VEo ) LKERENMA TREZFLEIE,
T L CHIHE L 7-8. HEREEAEAELLT VB LKEE, RIAEKTHEHSR L. MK
Bt rUmLTRERL:., BREER. RBEECUAVVAZ LI N T T4 — (ORIEA
FLY Ay 7—=15: 1) IZCHEL. Bk 54 (515.2 mg, EEHY) ZCIIHIIH
T2 OV TATLAT—-REY (BEHK3.5: 1) L LTRHL.

IR v (neat) cm™': 3500, 2950, 1520, 1460, 1270, 1160, 1035.

'H NMR (500MHz, C,D;) d: 0.92 (0.67H, d, J = 7.0Hz), 1.01 (2.33H, d, J = 6.5Hz), 1.03
(2.33H, d, J = 6.0Hz), 1.09 (0.67H, d, J = 6.0Hz), 1.16 (3H, d, J =6.5Hz), 1.33 (3H, 4, J =
6.0Hz), 1.42 (2.33H, s), 1.44 (0.67H, s), 2.04~2.23 (2H, m), 2.28~2.60 (2H, m), 3.20
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(2.33H, s), 3.23 (0.67H, s), 3.31 (0.67H, s), 3.36 (2.33H, s), 3.42 (2.33H, s), 3.48 (0.67H,
5), 3.53 (2.33H, s), 3.56 (0.67H, s), 3.65~3.75 (1H, m), 3.86 (1H, d, J = 11.0Hz), 3.97~4.06
(2H, m), 4.08 (0.22H, s), 4.10 (0.78H, s), 4.23 (0.78H, dd, J = 1.0, 9.0Hz), 4.30~4.50
(3.22H, m), 4.60 (1H, d, J =6.5Hz), 4.72 (1H, d, J = 6.0Hz), 4.?3 (1H, 4, J =6.5Hz), 5.38
(0.78H, d, J = 10.0Hz), 5.49 (0.22H, d, J = 10.0Hz), 5.68 (0.78H, s), 5.69 (0.22H, s), 6.69
(1H, 4, J = 8.0Hz), 7.30~7.40 (2H, m).

FAB-MS (m/z, %): 557 (M'+1, 21), 556 (M', 17), 411 (12), 338 (38), 282 (32), 259 (27),
211 (45), 151 (90), 115 (93), 69 (93), 57 (79), 45 (100).

HR-MS calcd.for C29H49010 (M'+1): 557.3338, found: 557.3310.

(35,4E,6R,7S,85,9R,105,115)-6,1 I-Bis-methoxymethyloxy-8,10-[(5)-3,4-dimethoxy-
benzylidenedioxy]-3,5,7,9-tetramethyl—12—triethylsilyloxy—4-d0decen—2—one (8) .

TIVIYEBSAT. 54 (515.2 mg, 0.93 mmol) ODTHF (15 ml) ¥{HELZ. - 78°CIZTC1.0
Mtert - 7 F¥S /UM ATHF M (1.11 ml, 1.11 mmol) ZF@TF L7/, 1559M&. FUT
FSUILZTEY F (186 ul, 1.11 mmol) 2 TFL. & HWI305MIRAEL . G 8 LT A FEE
KTV EYLAKBEEMA CRIGEBESY, D)0 T L7288, A2 aAELY
VECY LKER. MRAIEIEACHKSL. BARET M)A TERELL. BREIR. RE
FSURTINDFTLZAT LT T T 4— (~NFHY  EEIFIL=3 1) KWTHREL. E&
Mmik¥y (2RS,3S5,4E,6R,75,85,9R,108S,1 lS)—6,11-Bis—methoxymethyloxy-S,lO-[(S)—3,4—
dimethoxybenzylidenedioxy]-3,5,7,9-tetramethyl~12~triethylsilyloxy-4-dodecen—2-ol (408.4
mg, 66%) RCILCMT S 2ROV T AT LAY @& (REK25: 1) LLTRALL
bz, BE (39.3 mg, 7.6%) %L/,

IR v (neat) cm ': 3500, 2950, 2800, 1520, 1460, 1265, 1165, 1110, 1085, 1035.

'H NMR (500MHz, C,D,) d: 0.73 (6H, q, J = 8.0Hz), 0.91 (0.86H, d, J = 7.0Hz), 1.00
(2.14H, d, J = 7.0Hz), 1.01 (0.86H, d, J = 6.5Hz), 1.02 (2.14H, d, J = 6.5Hz), 1.10 (9H, ¢, J
=8.0Hz), 1.30 (3H, d, J = 6.5Hz), 1.34 (3H, d, J = 6.5Hz), 1.44 (3H, s), 2.06~2.40 (3H, m),
3.32 (0.86H, s), 3.34 (2.14H, s), 3.41 (3H, s), 3.43 (3H, s), 3.45~3.55 (1H, m), 3.54 (3H,
5), 3.89~4.00 (2H, m), 4.07 (1H, dd, J = 1.5, 9.0Hz), 4.15~4.21 (1H, m), 4.26 (1H, dd, J =
1.5, 8.5Hz), 4.43 (0.71H, d, J = 6.5Hz), 4.45 (0.29H, d, J = 6.5Hz), 4.63 (0.71H, 4, J =
6.5Hz), 4.65 (0.29H, d, J = 6.5Hz), 4.94 (0.29H, d, J = 6.5Hz), 4.95 (0.71H, 4, J = 6.5Hz),
5.09 (0.29H, d, J = 6.5Hz), 5.10 (0.71H, d, J = 6.5Hz), 5.39 (0.71H, d, J = 10.0Hz), 5.50
(0.29H, d, J = 10.0Hz), 5.73 (1H, s), 6.70 (1H, d, J = 8.0Hz), 7.30~7.40 (2H, m).

FAB-MS (m/z, %): 671 (M'+1, 25), 670 (M, 12), 307 (35), 289 (17), 211 (22), 187 (20),
166 (29), 154 (100), 136 (67), 45 (52).

HR-MS calcd.for C35H630108i (M'+1): 671.4190, found: 671.4144.

Dess - Martin X% (500.0 mg, 1.18 mmol) 2 ¥ Y (477 ul, 5.89 mmol) DiEIL A F
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Ly (5 ml) BEC. FRIZTERBO TV )b (395.0 mg, 0.59 mmol) DIFIEAF L

(sml) BHWEHTF LB, BEEMERLL. RICHICENREAKES bY 7 LKER & aH
FABEET FU D LKBEEMACRIGEHESE, T—FIV T L7z, FEREERARE

KCHBR, BAREF UYL TEHELL. BEEER. REZCUAIVAS L 707

4574 — (NFHY  EEBITFIL=5 2) WCTHEHL. 8 (370.2 mg, 94%) % M ARKY
LTIz,

[a]p +83° (C 0.87, CHCl,).

[R v (neat) cm ': 2950, 2875, 1710, 1520, 1460, 1265, 1160, 1030, 760, 745.

'H NMR (500MHz, C,D,) 5: 0.72 (6H, q, J = 8.0Hz), 1.07 (3H, d, J = 7.0Hz), 1.10 (9H, t,
J = 8.0Hz), 1.28 (3H, d, J = 6.5Hz), 1.29 (3H, d, J = 6.5Hz), 1.35 (3H, s), 1.76 (3H, s),
2.02~2.12 (1H, m), 2.24~2.32 (1H, m), 3.07~3.15 (1H, m), 3.30 (3H, s), 3.40 (3H, s), 3.43
(3H, s), 3.54 (3H, s), 3.91 (1H, dd, J = 4.5, 11.0Hz), 3.97 (1H, dd, J = 3.5, 11.0Hz), 4.02
(IH, dd, J = 0.5, 9.5Hz), 4.11 (1H, br), 4.16~4.22 (1H, m), 4.24 (1H, dd, J = 1.0, 8.5Hz),
433 (1H, d, J = 7.0Hz), 4.53 (1H, d, J = 7.0Hz), 4.94 (1H, d, J = 6.5Hz), 5.10 (IH, d, J =
6.5Hz), 5.46 (1H, d, J = 10.0Hz), 5.70 (1H, s), 6.69 (1H, d, J = 8.0Hz), 7.30~7.40 (2H, m).

BC NMR (125MHz, C,D,) d:5.28, 7.54, 8.14, 10.39, 14.86, 16.97, 27.95, 31.30, 37.30,
47.10, 56.06, 56.61, 63.63, 77.75, 78.89, 83.58, 83.69, 95.56, 97.78, 103.13, 111.43,
112.33, 119.66, 126.54, 128.79, 133.18, 135.63, 150.42, 150.95, 207.54.

FAB-MS (m/z, %): 669 (M'+1, 14), 668 (M', 21), 637 (5.4), 281 (10), 227 (20), 211 (38),
(85 (27), 165 (69), 151 (100), 117 (43).

HR-MS calcd.for C35H60010Si (M'): 668.3956, found: 668.3976.
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(3R,4S,SR)—3-(Benzyloxymethoxy)methyl‘4-(3,4—dimethoxybenzyloxy)—6-[( 1,1-dimethylethyl)
diphenylsilyloxy]-5-methyl-1-hexene (S}

A ERAT. 14 (1.283 g, 2.34 mmol) DL AFL Y (10ml) FEZ. 0CWT
SAYTRENTFIVT I Y (1.28 ml, 7.19 mmol) . X Ijb7ana XF v r—5 )b (500
ul, 3.59 mmol) ZJRICMA. W T6 HMBEHLL., RIEEICASY / —Ib e MA TRIwEE L
X, T—FIVCHMLIE. EREEILT YT LKER. RNAIEKTERRL., FRER
WABE T P LTERLL., BREER. BREXUNMIVAGLIQRMT T 74—
(ANFHY EERTFIL=2 ¢ 1) WCCHBIL. 55 (1.560 g, sERM) Zma@miky L L TR
1.

[a}p”’ +0.5° (C 1.80, CHCL,).

IR v (neat) cm'': 2950, 1590, 1520, 1465, 1430, 1265, 1240, 1160, 1115, 1050, 740, 705.

'H NMR (270MHz, CDCl,) d: 0.81 (3H, d, J = 7.0Hz), 1.07 (9H, s), 1.95 (1H, m), 2.59
(1H, m), 3.56 (1H, dd, J = 6.0, 10.0Hz), 3.66 (IH, dd, J = 9.0, 10.0Hz), 3.78 (3H, s),
3.75~3.82 (2H, m), 3.85 (3H, s), 3.89 (1H, dd, J = 2.5, 9.5Hz), 4.52 (2H, s), 4.59 (2H, s),
4.73 (1H, d, J = 6.5Hz), 4.77 (1H, d, J = 6.5Hz), 5.10~5.21 (2H, m), 5.77 (1H, ddd, J = 9.5,
10.5, 17.5Hz), 6.70~6.80 (3H, m), 7.20~7.45 (11H, m), 7.60~7.70 (4H, m).

3¢ NMR (125MHz, CDCl,) 8: 10.76, 20.27, 27.92, 39.16, 48.96, 56.71, 56.91, 67.45, 70.23,
70.35. 75.61, 78.87, 95.89, 111.99, 117.70, 120.94, 128.61, 128.84, 129.35, 130.59, 132.70,
134.75, 134.83, 136.57, 138.91, 139.14, 149.41, 149.86.

EI-MS (m/z, %): 668 (M', 0.8), 547 (0.5), 307 (1.6), 241 (2.1), 199 (3.5), 151 (100), 91
(20).

HR-MS caled.for C41H52068i (M'): 668.3533, found: 668.3514.

(2R,3S,4R)-2-(Benzyloxymethoxy)methyl-3-(3,4-dimethoxybenzyloxy)-5-{(1, 1-dimethylethyl)
diphenylsilyloxy|-4-methyl-1-pentanol (56) .

55 (1.510 g, 2.27 mmol) ®OFTE P2 (15 ml) FHEIZ. K G ml) LN - AFIENVT 4
Uy -N- A% F (530.0 mg, 4.52 mmol) 2MA R, 4w/vh BEEILA AI T4 2-XF )
-8 7 — U (700 pl, 0.11 mmol) %W T L. ZFWT T3RFMBHLL. il e B
UH7 74 FF FY L (1.40 g, 8.09 mmol) Ok (10 ml) FEELEIA PEMA T3
Mg, Tdhet o4 FRBICLVBRELL. 2HEEILATL Y CHIIR. BT
MEEkckip L, MARET NI L TEELL. BREER. REXCUNTIVNTLY
U k574 — (~AFH  BEEIFIV=2 3) ITTHEBL. (2RS,35,45,5R)-3-(Benzyl-
oxymethoxy)methyl-4-(3,4-dimethoxybenzyloxy)-6-[(1, 1-dimethylethyl)diphenylsilyloxy]-5-
methyl-1,2-hexenediol (1.407 g, 89%) % #tRs L TR/,
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R v (neat) cm™': 3600~3400, 2850, 1580, 1520, 1270, 1240, 1120, 1040, 810, 740, 710.
EI-MS (m/z, %): 702 (M', 0.4), 581 (0.7), 241 (2.5), 199 (7.7), 151 (100), 91 (25).
HR-MS calcd.for C41H54088i (M'): 702.3588, found: 702.3556.

sA— Lk (1.407 g, 2.00 mmol) DAY/ —jb (12 ml) FFZ. HAVFEEF UYL
(642.0 mg, 3.00 mmol) MK (4 ml) FWE O CWCTMA. FiRT S SHMERRLL. ©E
wEtI4 FPEBL. n—-TIVCHEB®R. AHOARMEESE. MAAREAKTRSRL. P
gt b LTEBRL. W £ L (25,35,4R)-2-(Benzyloxymethoxy)methyl-3-(3,4-
dimethoxybenzyloxy)~5-[(1,1~dimethylethyl)diphenylsilyloxy]—4-methylpe_r_1tanal (1.396 g) %
HEmRB L LTI

VI BEAT. AELKIFEYF UL (43.6 mg, 2.00 mmol) DL.—F )b (5 ml) KK
W2, 0°CIE T EROMTIVTE Fih (1.396 g) Oxr—3)b (15 ml) H@ZWT L. 1M
SECEEBL. RETCBEEL Ty ey L KEREMA TRGERESIE. £—T)LT
WL 7o, HEEEMANEILT B ARSI, MEAEAKTHRS L. BARBT MUY
LB LT, BREBER. BEX UMV AGLZQYRNT T 74— (NFH 2D HERT
Fb=3:2) ICTHEL. 56 (1.322g, 21TH 98%) ZmEMRYL L TR,

faly’ +6.2° (C 1.43, CHCly).

IR v (neat) cm ': 3600~3300, 2950, 1515, 1460, 1265, 1110, 1025, 740, 700.

'{ NMR (270MHz, CDCl;) 5: 0.89 (3H, d, J = 7.0Hz), 1.07 (9H, s), 1.90~2.16 (2H, m),
249 (1H, t, J = 6.0Hz), 3.58 (1H, dd, J = 6.0, 10.0Hz), 3.68 (IH, dd, J = 8.5, 10.0Hz),
1.69~3.91 (4H, m), 3.94 (1H, dd, J = 3.0, 8.5Hz), 4.47 (1H, d, J = 11.0Hz), 4.53 (1H, 4, J =
[1.0Hz), 4.61 (2H, s), 4.73 (1H, d, J = 6.5Hz), 4.77 (1H, d, J = 6.5Hz), 6.70~6.80 (3H, m),
1.20~7.50 (11H, m), 7.60~7.70 (4H, m).

BC NMR (125MHz, CDCl,) 5: 11.85, 20.27, 27.91, 39.23, 44.62, 56.75, 56.92, 64.71, 67.44,
69.60. 70.73, 75.52, 96.03, 112.00, 112.03, 121.03, 128.65, 128.75, 128.79, 129.44, 130.62,
130.65, 132.44, 134.46, 134,76, 136.58, 136.60, 138.63, 149.50, 149.89.

EI-MS (m/z, %): 672 (M', 0.4), 551 (0.7), 341 (0.5), 229 (2.1), 199 (6.8), 151 (100), 91
(29).

HR-MS calcd.for C40HS5207S1 (M'): 672.3482, found: 672.3483.

(25,35,4R)-2—(Benzyloxymethoxy)methyl-B—(B,4—dimethoxybenzyloxy)-S—[(1,l—dimethylethyl)
liphenylsilyloxy]-4-methyl-1-pentyl 2,2-dimethylpropanoate (57) .

TV BBSATF. 56 (2.926 g, 4.35 mmol) OE{LAF L 2 (30 ml) FFIZ0CITT [‘
JITF)L7 3> (1.80 ml, 13.0 mmol) . 4-T AF VT I JE YTV (30mg) . ML/ U
£V (800 pl, 6.52 mmol) %JHIC M. FIC 17RMER L. R AY / —IVENX
TRis%EIESE, 2Z—FCHRLE, MAEILT B LKEH. RRIAEAKTHRE
L, SlEemARET UYL TCERLLE, BEBER. BEX UMV LZOT ]
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557 4 — (NFHY EEBTFIL=3 0 1) WTHEL. 57 (3.115 g, 95%) % iRy
y L TRz,

[alp’ +5.7° (C 1.80, CHCI,). |

R v (neat) cm ': 2950, 2875, 1730, 1520, 1460, 1265, 1160, 1110, 1040, 740, 705.

'Y NMR (270MHz, CDCl,) d: 0.89 (3H, d, J = 7.0Hz), 1.07 (9H, s), 1.18 (9H, s),
(90~2.05 (1H, m), 2.15-2.30 (1H, m), 3.58 (1H, dd, J = 5.5, 10.0Hz), 3.67 (1H, dd, J =
9.0, 10.0Hz), 3.70~3.87 (2H, m), 3.79 (3H, s), 3.85 (3H, s), 3.91 (I1H, dd, J = 3.0, 8.0Hz),
412 (1H, dd, J = 6.0, 11.0Hz), 4.23 (1H, dd, J = 5.5, 11.0Hz), 4.48 (1H, d, J = 11.0Hz),
456 (1H, d, J = 11.0Hz), 4.58 (2H, s), 4.71 (1H, d, J = 6.5Hz), 4.75 (1H, d, J = 6.5Hz),
6.76 (3H, s), 7.20~7.45 (11H, m), 7.55~7.70 (4H, m).

B¢ NMR (125MHz, CDCl,) d: 11.76, 20.24, 27.95, 28.20, 39.29, 39.80, 42.61, 56.72, 56.91,
63.70. 66.73, 67.27, 70.31, 75.64, 78.25, 95.89, 111.93, 112.00, 120.90, 128.61, 128.65,
128.74. 129.35, 130.63, 132.48, 134.62, 136.50, 136.55, 138.75, 149.45, 149.88, 179.34.

EI-MS (m/z, %): 756 (M', 0.3), 699 [M'-57('Bu), 0.3}, 469 (0.7), 309 (1.2), 283 (6.8), 199
(5.1), 151 (100), 91 (34).

HR-MS calcd.for C45H6008Si (M'): 756.4057, found: 756.4023.

(25,3S,4R)-3-(3,4—Dimethoxybenzyloxy)-S-[(1,1-dimethylethyl)diphenylsilyloxyl~2—formyl—4-
methyl-1-pentyl 2,2-dimethylpropanoate (12) .

IV EESATF. 57 (3.070 g, 4.05 mmol) 1.4/ —jb (20 ml) BHHEIZ. KB
Y- THEB L9 2—w 7l (W—2) gy / —)LBEE (10 ml) 2MAZR. &
MeEKENACERL. ASEFRIML < BEBL-, M EES. BILAFL U CTHER. W%
BgL . Boh-BEEUASVAGLIATN T T T 4— (NFY Y D EBEFIV= 20
1) lzCHs®IL . (25,35,4R)-3-(3,4-Dimethoxybenzyloxy)-5-[(1, 1-dimethylethyl)diphenyl-
silyloxy]-2-hydroxy-methyl-4-methyl-1-pentyl 2,2-dimethylpropanoate (2.208 g, 86%) %=
iRy & LT,

bl 10 (G2 SCHCL):

IR v (neat) cm': 3500, 2950, 2850, 1725, 1520, 1460, 1265, 1160, 1110, 1030, 755, 705.
'H NMR (270MHz, CDCl;) &: 0.93 (3H, d, J = 7.0Hz), 1.07 (9H, s), 1.20 (9H, s),
1.90~2.06 (1H, m), 2.06~2.16 (1H, m), 2.71 (1H, t, J = 6.0Hz), 3.58 (1H, dd, J = 5.5,
10.5Hz), 3.64 (1H, dd, J = 8.5, 10.5Hz), 3.72~3.90 (3H, m), 3.84 (3H, s), 3.87 (3H, s), 4.12
(IH, dd, J = 7.5, 11.0Hz), 4.23 (1H, dd, J = 5.5, 11.0Hz), 4.48 (lH, d, J = 10.5Hz), 4.57
(IH, d, J = 10.5Hz), 6.80 (3H, s), 7.30~7.50 (6H, m), 7.60~7.70 (4H, m).

C NMR (125MHz, CDCl,) d: 12.42, 20.20, 27.92, 28.19, 39.81, 39.86, 43.89, 56.80, 56.88,
62.46, 64.19, 67.18, 76.10, 80.27, 112.04, 112.18, 121.33, 128.69, 130.70, 131.75, 134.42,
| 134.44, 136.49, 136.55, 149.75, 149.99, 176.91.
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EI-MS (m/z, %): 636 (M', 0.3), 579 [M'-57('Bu), 0.5], 283 (2.1), 199 (7.9), 151 (100).
HR-MS calcd.for C37H520781i (M'): 636.3483, found: 636.3473.

PNV EHAT. AFPFYILZaY F (785 pl, 9.0 mmol) DIFILAF L (10 ml) FH
% -18°C IZ%HIL., Y AFIVAIKRF L F (1.30 ml, 18.0 mmol) DIFIEXFL 2 (3.7 ml)
EWE BT L. 155, TIva—) btk (1.503 g, 2.36 mmol) DIFIEAF L (20 ml)
EHAEARTF L. 3083@BIA v 7a)lnFily I (3.80 ml, 21.9 mmol) AT LER.
Floifi% 2EEMT - 15°C T CRE L. REHRCMAELT v E= L KER% A TR G
REEXE . T—FIUCHEL 2. FRBEARELT T2 LKEN. EIAEKTHRR
B mABREF LUV LTEELL. BREBER. REXVANMSVASLIUR FTTTA
e (AFHY CEEEETFIL=3 1 1) WCHEL . 12 (1.480 g, 99%) EEmAMRML L TH
At

IR v (neat) cm': 2960, 2940, 2860, 1725, 1685, 1515, 1460, 1265, 1240, 1160, 1115,
1030, 740, 705.

'H NMR (270MHz, CDCl;) &: 0.87 (3H, d,'J = 7.0Hz), 1.18 (OH, 2) 1.23°¢9H; " §),
1.85~2.05 (1H, m), 2.80~3.00 (1H, m), 3.44 (3H, s), 3.54 (3H, s), 3.68 (1H, dd, J = 6.0,
10.5Hz), 3.76 (1H, dd, J = 7.5, 10.5Hz), 4.11 (1H, dd, J = 4.0, 6.0Hz), 4.31 (1H, dd, J = 5.0,
11.5Hz), 4.40 (1H, dd, J = 7.5, 11.5Hz), 4.52 (2H, s), 6.62 (1H, d, J = 8.5Hz), 6.85~6.87
(2H, m), 7.20~7.40 (6H, m), 7.75~7.85 (4H, m), 9.77 (1H, d, J = 2.0Hg),

(2R,3E,65,7S,8R)-7-(3,4-Dimethoxybenzyloxy)-1,9-bis-[(1, 1-dimethylethyl)diphenylsilyloxy]-
6-(triethylsilyloxy)methyl-2,4,8-trimethyl-3-nonen-5-one (60) .

Vol — Ffk (1.784 g, 3.84 mmol) OI-—5JU (38 ml) FHIT. - 78°CITT 1.7 M rtert
SSFWYF L on - XYY (4.97 ml, 8.45 mmol) W TFL. - 78°CT 1 HH. DT
EEC ] BHERL. RIGHEEU -78CICRHIE. 7TIVTE Fth (1.480 g, 2.33 mmol)
Or.—5 )b (20 ml) HWEWFL. 6 MM T -30CETHREBL L. RIS RAEILT ~
EoLAKEREMACRGE2BLESE., TV T L 7R, FREZMAELT V€=
AKET. MAREATEHRL. BARET PUYLCERLL. BRERAR. BREXVY
NENHFLZATE T T4 — (ANFHY BB FIL=2 1 1) WTHHL. kEEaHR
%(ZR,3E,5RS,6S,7S,8R)-7—(3,4-Dimethoxybenzyloxy)-1,9-bis~[(1,l—dimethylethyl)
diphenylsilyloxy]—6-(2,2—dimethylpropionyloxy)methyl-Z,4,8-trimethy1-3—nonen-5-ol (58,
1.223 g, 54% HEH 2.4: 1) LRE/saq )bk (435.8 mg, 21%) %28/,

FILAYBEKT. KELTNVI=ZYLYFYL (103.0mg, 2.71 mmol) DL—F )b (5
ml) BT, 0°CI T EREOE /ST UE (1.223 g, 1.26 mmol) DL—F)b (15 ml) &
WERTR. SR TIBMBRLLE, BRBICAY /- VEMATRGEBLIE, T—T)
THEBRLUE. | NEEASER. K RAIREAOETHEERL. BARST MY VL TERL
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toﬁﬁgiﬁ,%E%vUﬁﬁwﬁﬁbﬁuvbﬁ974w(«4»y;@$1¢w:3;
1) WCHEL. (2R,3E,5RS,6S,7S,8R)—7-(3,4-Dimeth0xybenzyloxy)-1,9—bis—{(1,l—dimethyl—
ethyl)djphenylsilyloxy]—6~hydroxymethyl-2,4,8-trimethyl-3-nonen—5—ol (1.117 g, EEW) %
maR e L TR

IR v (neat) cm’': 3600~3200, 2950, 2850, 1515, 1460, 1430, 1265, 1110, 740, 705.

FAB-MS (m/z, %): 889 (M'+1, 1.8), 871 (7.0), 377 (11), 309 (11), 269 (32), 239 (43), 152
(100), 121 (44).

HR-MS calcd.for C54H72078i2 (M'): 888.4816, found: 888.4821.

PIVAYEBAT. EZOTA btk (1.049 g, 1.18 mmol ) DWILAFL Y (15 ml) &
wEksL. 434/ =)L (184.0 mg, 3.07 mmol ) . PUEFRULZOY F (260 pl,
{53 mmol) % JEIZ X . 2053 gL, A% /=W EMATRIEZFEIELR. B R %
R EIEILT B LKEREMA. T Tl L7z, g AL T =T L
KEVE. REIREATHRE L. mARET MY VL TEELL. HHEERR REEZCUNT
VHS LA P Y574 — (NFHY CEBEFIL=5 1) WTHREL. (2R,3E,5RS,6S,
7S,8R)—7—(3,4-Dimethoxybenzyloxy)-1,9-bis-[(1,1-dimethylethyl)diphenylsilyloxy]-6-(triethy1—
silyloxy)methyl-2,4,8-trimethyl-3-nonen-5-ol (59, 1.126 g, 95%) % mamRpL L TR

IR v (neat) cm ': 3500, 2950, 1595, 1515, 1460, 1265, 1240, 740, 705.

FAB-MS (m/z, %): 1003 (M'+1, 1.4), 1002 (M*, 1.6), 985 (7.1), 685 (7.6), 431 (18), 377
(16), 309 (41), 269 (70), 239 (86), 165 (65), 152 (100), 87 (88).

HR-MS calcd.for C60H87078i3 (M +1): 1003.5760, found: 1003.5840.

Dess - Martin 3% (505.9 mg, 1.19 mmol) LYYy (275 ul, 3.40 mmol) DIEfL XA F
Ly (10 ml) ¥ . ZEICT EROTIV I~k (947.5 mg, 0.94 mmol) DIE{EAFL
(15 ml) WA W FH. 30MBEB L. FEEIRRREARES MY v LKERE AT A
BESF UM LKEREMA CRICEZBIES®, T—F)U Tl 7z, HEEREE AR AKT
K. moAKERET UYL TEELL., BREER BRELVY y o R b Tl s R 0 5 S e
P4 (~FHY BB FIV=D5 1) WTHBL. 60 (868.7 mg, 92%) %Mk L
LTl

o), * £18.8%.4C 2.62,. CHCL,),

IR v (neat) cm’': 2950, 2875, 1665, 1520, 1465, 1425, 1265, 1110, 1080, 805, 740, 705.

'Y NMR (S00MHz, CD,) d: 0.66 (6H, g, J = 8.0Hz), 1.03~1.07 (12H, m), 1.09 (3H, d J =
7.0Hz), 1.19 (9H, s), 1.25 (9H, s), 1.99 (3H, s), 2.15~2.25 (1H, m), 2.66~2.75 (1H, m),
3.44 (34, s), 3.47 (3H, s), 3.57 (1H, dd, J = 6.0, 10.0Hz), 3.62 (1H, dd, J = 3.5, 10.0Hz),
3.75 (1H, dd, J = 6.0, 10.0Hz), 3.84~3.90 (2H, m), 4.20~4.21 (2H, m), 4.52 (s d, Fr=
8.0Hz), 4.59 (1H, d, J = 11.0Hz), 4.71 (1H, d, J = 11.0Hz), 6.57 (1H, 4, J = 8.0Hz),
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6.80~6.93 (3H, m), 7.20~7.40 (12H, m), 7.75~7.90 (8H, m).

3¢ NMR (125MHz, C,D,) d: 5.20, 7.58, 10.84, 12.85, 17.18, 19.96, 27.56, 27.66, 37.20,
19.81, S1.71, 56.00, 56.14, 63.92, 67.38, 68.18, 75.60, 79.43, 112.56, 112.85, 120.84, 128.60,
128.79, 130.46, 130.49, 132.80, 134.38, 134.42, 134.64, 134.69, 136.42, 136.49, 136.51,
140.03, 144.53, 149.98, 150.45, 203.98.

FAB-MS (m/z, %): 1001 (M'+1, 2.9), 943 (1.7), 6132 (3.9), 460 (17), 289 (42), 219 (14),
197 (18), 151 (100), 137 (90).

HR-MS caled.for C60H8507Si3 (M'+1): 1001.5603, found: 1001.5670.

(2R,3E,5S,68,7S,8R)—7—(3,4—Dimethoxybenzyloxy)-1,9-bis-[(1,l-dimethylethyl)diphenyl—
silyloxy]—6—hydroxymethy1-2,4,8—trimethyl-3-nonen-5—ol (62) .

60 (117.0 mg, 117 ymol) ®THF (2.5 ml) ¥EWIZ. 0°CITT 1IN BEEE (500 pul) &M
1. 30 MHIEER L. RIGTICAREEBAET MY Y LKEREMA TRIGEEIEIE. T—
FVCHIH L7, HEREEMAREAET Y LKER. MTRERTESRL. BAEERT
F LA TEEL . BREER. BEEZIUNISIVASLIORM TG T4 — (NFY
BESTFIL=3 : 1) ICTHEL. (2R,3E,6S,7S,8R)-7—(3,4-Dimethoxybenzyloxy)-1,9—bis-
[(1,1—dimethylethyl)diphenylsilyloxy]—6-hydroxymethyl-2,4,8-trimethy1-3-nonen—5-one (61,
93.5 mg, 90%) EmEMRHBL L TR

'H NMR (500MHz, C.Dy) d:0.93 (3H, d, J = 8.0Hz), 0.99 (3H, d, J = 6.5Hz), 117 (9H, 's),
1.26 (9H, s), 1.89 (3H, s), 2.13~2.22 (1H, m), 2.36~2.41 (1H, m), 2.59~2.70 (1H, m), 3.43
(3H, s), 3.47 (3H, s), 3.53 (1H, dd, J = 6.0, 10.0Hz), 3.56 (1H, dd, J = 5.5, 10.0Hz),
3.63~3.70 (1H, m), 3.74 (1H, dd, J = 6.0, 10.0Hz), 3.75~3.83 (2H, m), 3.88 (1H, dd, J =9.5,
10.0Hz), 4.57 (1H, d, J = 11.0Hz), 4.60 (1H, d, J = 11.0Hz), 4.68 (1H, 44, J = 1.5, 9.0Hz),
6.55 (1H, d, J = 8.0Hz), 6.75~6.85 (3H, m), 7.20~7.40 (12H, m), 7.70~7.90 (8H, m).

LT BBESAT. 0.08 M KE(LARYFBH T —F IV (4.0 ml, 0.32 mmol) {2, 0°C
RTEROD B-k Fa%xs ¥ b (93.5 mg, 0.10 mmol) OX—5)b (2 ml) FHEZWF L.
THEERLS. RERCEABEILT Y Eo LAKEREMA TREEFLESYE., 2-T VT
M L7, SEErEEEIET Y ES Y LKER. MUAEACHKERL. BB MY Y
LATEGE LT, BREESB. BEEX UMV AFILIQATET T T4 — (NFHY L HEET
Fb=9: 1) WZTHBL. 62 (90.2 mg, 96%) ZEamiRpL L THIL.

la],>' +8.6° (C 1.46, CHCL,).

IR v (neat) cm™': 3600~3200, 2950, 2850, 1515, 1460, 1430, 1265, 1110, 740, 705.

'H NMR (500MHz, C(D,) d: 0.97 (3H, d, J = 7.0Hz), 0.99 (3H, d, J = 6.5Hz), 1.25 (9H, s),
1.27 (9H, s), 1:82 (3H, d, J = 1.0Hz), 1.87 (1H, t, J = 6.0Hz), 2.12~2.23 (2H, m), 2.68~2.77

75-




|, m), 3.42 GH, 5), 3.45-3.52 (1H, m), 3.50 (3H, s), 3.56 (1H, & J = 1.5H2), 3.59 (2H,
4 J=6.5Hz), 3.65 (IH, dt, J = 11.5, 5.0Hz), 3.76 (1H, dd, J = 6.0, 10.0Hz), 3.85 (1H, dd, J
_s.5. 10.0Hz), 4.27-4.35 (1H, m), 4.42 (14, dd, J = 2.5, 7.0Hz), 4.63 (1H, d, J = 11.0Hz),
475 (1H, d, J = 11.0Hz), 5.35 (1H, d, J = 9.0Hz), 6.50~6.60 (1H, m), 6.90~6.95 (2H, m),
1 20~7.40 (12H, m), 7.80~7.90 (8H, m).

5c NMR (125MHz, CDCly) 8: 11.17, 11.93, 17.14, 19.55, 19.58, 27.27, 27.29, 35.36, 39.40,
1644, 56.14, 56.18, 62.33, 66.92, 69.24, 75.17, 79.10, 80.39, 111.39, 111.74, 120.96, 128.01,
128.05. 129.99, 130.05, 130.94, 131.60, 133.89, 133.98, 134.02, 134.08, 135.94, 137.11,
' 149.09, 149.26.
| RAB-MS (m/z, %): 889 (M'+1, 1.8), 871 (7.0), 377 (11), 309 (11), 269 (32), 239 (43), 152
(100, 121 (44).

HR-MS calcd.for C54H7207Si2 (M'): 888.4816, found: 888.4821.

(2R,3E,55,65,7S, 8R)-5-Acetoxy-6-acetoxymethyl-7-(3, 4-dimethoxybenzyloxy)-2,4,8-trime-
thyl-3-nonene-1,9-diol (64) .

PILAYEBSKTF. 62 (709.4 mg, 798 umol) DIFILAF L~ (10 ml) FHFIZO0CWZTH
JLFILFT I (2.22ml, 15.9 mmol) . 4-TUAFILT I ZEYT Y (10 mg) . MAKEEER
(750 ul, 7.98 mmol) % JEIZMX. ZFRT 10.5BRMBERLA. RIGHRIC XY /b 2MAaT
R X, STV CHRLLR, MABELT V€T LKEE. NREAKTRSL.
ML AR P LATEELL. BREER. BRERZVIANIVAILIOARLETT
T4 — (~AFHY  EMETFIL=3 1) THHL. (2R,3E,55,65,7S,8R)-5-Acetoxy-6-
acetoxymethyl-7-(3,4-dimethoxybenzyloxy)-1,9-bis-[(1, 1-dimethylethyl)diphenylsilyloxy]-6-
hydroxy-methyl-2,4,8-trimethyl-3-nonene (743.9 mg, 96%) iRy E L TiHL.

ot =B 0%4C 1,65, CHCL).

IR v (neat) cm’': 2950, 2875, 1740, 1515, 1260, 1230, 1110, 705.

'H NMR (500MHz, C,D,) d: 1.08 (3H, d, J = 7.0Hz), 1.10 (3H, d, J = 7.0Hz), 1.23 (9H, s),
1.24 (9H, s), 1.65 (3H, s), 1.66 (3H, 8), 1271 (38, ), 2.17-2.28 {1H,"m), 2.60~2.80 (2H,
m), 3.46 (3H, s), 3.76 (1H, dd, J = 6.0, 10.0Hz), 3.84 (1H, dd, J = 7.0, 10.0Hz), 4.07 (1H, t,
J = 4.5Hz), 4.62 (1H, dd, J = 6.0, 11.0Hz), 4.76 (1H, d, J = 11.0Hz), 5.49 (l1H, 4, J =
9.5Hz), 5.72 (1H, d, J = 9.0Hz), 6.60~6.70 (2H, m), 7.20~7.40 (12H, m), 7.75~7.90 (8H, m).

BC NMR (125MHz, CDCl,) d: 12.41, 12.96, 17.56, 19.61, 19.67, 21.01, 21.57, 27.23, 27.31,
35.53. 39.23, 42.22, 56.13, 56.62, 63.33, 66.84, 68.24, 73.96, 77.75, 77.88, 111.19, 111.26,
120.06, 128.01, 128.06, 129.95, 130.04, 131.96, 132.39, 132.43, 133.93, 134.05, 134.13,
134.23, 135.87, 135.91, 135.95, 148.67, 149.24, 169.80, 170.83.

FAB-MS (m/z, %): 973 (M'+1, 4.9), 972 (M', 4.4), 915 (28), 795 (11), 389 (18), 309 (57),
269 (63), 165 (85), 121 (100).
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HR-MS calcd.for C54H7207812 (M +1): 973.5106, found: 973.5158.

745 — hfk (743.9 mg, 764 pmol) OTHF (10 ml) WHELZ . 0°ClTCEEEE (262 ul,
458 mmol) . 1L.OM F 3 n- JFNTVEZTITLTN J £ (2.30 ml, 2.30 mmol) % JHIZ
mi. ZiRT6 HHEREL -, R L—5 IV CHRR., BMAREBAEST MY 7 LKER.

7u7b7574w(ﬁkﬂ%b):x9/«w:w:I)KfﬁﬂL,&4MW8m&%i
t) ZEAHMRE L L TE/L.

[aly’' -28.0° (C 1.08, CHCL,).

IR v (neat) cm™': 3500, 2950, 2875, 1735, 1520, 1460, 1370, 1235, 1030, 735.

'H NMR (500MHz, CDCl,) 5: 0.89 (3H, d, J = 6.5Hz), 0.91 (3H, d, J = 6.5Hz), 1.65 (3H,
), 1.60~1.80 (2H, br), 1.90~2.05 (1H, m), 2.01 (3H, s), 2.47-2.55 (1H, m), 2.55~2.67 (1H,
m), 3.26 (1H, d, J = 8.5, 10.5Hz), 3.40~3.54 (3H, m), 3.80 (1H, t, J = 4.0Hz), 3.86 (3H, s),
3.89 (3H, s), 3.96 (1H, dd, J = 6.0, 11.5Hz), 4.28 (1H, dd, J = 4.0, 11.5Hz), 4.44 (1H, d, J =
11.5Hz), 4.57 (1H, d, J = 11.5Hz), 5.22 (1H, 4, J = 9.5Hz), 5.30 (1H, 4, J = 9.5Hz),
6.80~6.95 (3H, m).

B¢ NMR (125MHz, CDCl;) d: 12.41, 12.65, 16.89, 21.20, 21.55, 35.64, 38.28, 41.76,
56.20. 56.27. 62.91, 66.47, 67.88, 73.43, 77.84, 78.35, 111.26, 111.78, 120.63, 131.45,
133.27, 133.79, 149.00, 149.36, 170.30, 171.38.

EI-MS (m/z, %): 496 (M', 3.2), 211 (6.4), 166 (13), 151 (100), 107 (12), 99 (13), 43 (34).

HR-MS calcd.for C26H4009 (M'): 496.2673, found: 496.2668.

(2R,3E,5S,68,7S,8R)-5-Acetoxy-6-acetoxymethyl-7,9-[(5)-3, 4-dimethoxybenzylidenedioxy)-2,
4,8-trimethyl-3-nonen-1-0l (65) .

TILVIVEHSAT. 64 (450.8 mg, 764 pmol) OEIEAF LY (14 ml) FIKIZ - 10CITT
13- A-5,6-52F J-p- /¥ (220.0mg, 917 pmol) %A, 3SHHRFL .
Rl BRI ES AT F FU DL KSREMA CRERBIES®, T—F IV CTHliL. AR
By AR AEF P U LKER. MAAEAKTHRSL. BARET MY VLTRELL.
BREEE. BELXOUNSNVAIGLIOATIT T T 4 — (ANFHY IEBTIFIL=1 1 3)
TTHRIL. 65 (353.2 mg, 93%) R Em@miRYp L L TRk,

[a),’? 4 18.1° (C 1.25, CHCL).

IR v (neat) cm’': 3500, 2975, 2875, 1740, 1520, 1260, 1240, 1030, 735.

'H NMR (500MHz, C,D,) d: 0.83 (3H, d, J = 6.5Hz), 1.31 (3H, d, J = 7.0Hz), 1.28~1.38
(1§, m), 1.53 (3H, s), 1.70 (3H, s), 1.75 (3H, s), 1.80~1.95 (1H, br), 2.35~2.44 (1H, m),
2.48~2.60 (1H, m), 3.23 (1H, dd, J = 8.0, 10.5Hz), 3.37~3.43 (1H, m), 3.40 (3H, s) 3.56
(3H, s), 3.75~3.87 (2H, m), 3.99 (1H, dd, J = 3.5, 12.0Hz), 4.19 (1H, dd, J = 1.5, 10.0H2),
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4.23 (1H, dd, J = 3.5, 12.0Hz), 5.39 (1H, d, J = 9.5Hz), 5.51 (1H, s), 6.00 (1H, d, J =
7.5Hz), 6.64 (1H, d, J = 8.0Hz), 7.20~7.40 (2H, m).

3¢ NMR (125MHz, CDCl;) d: 11.83, 13.07, 16.84, 21.16, 21.48, 30.67, 35.47, 41.57,
56.18, 56.27, 61.76, 67.92, 74.15, 78.36, 80.17, 102.85, 109.73, 110:97; 119.37, 131.71,
132.99, 133.29, 149.10, 149.78, 170.47, 171.51. |

EI-MS (m/z, %): 496 (M', 18), 322 (8.6), 237 (56), 182 (15), 166 (91), 151 (81), 43 (100).

HR-MS calcd.for C26H3809 (M'): 494.2516, found: 494.2491.

(ZZ,4S,5E,7S,8S,9S,10R)—9,l1—[(S)-3,4—Dimethoxybenzylidenedioxy)-S—hydroxymethy1-4,6,10
-trimethyl-2,5-undecadien-7-0l (67) .

Dess - Martin 3% (606.0 mg, 1.43 mmol) ¥ Y I (290 pl, 3.57 mmol) DFIL X F
Ly (10 ml) #|¥EIC. FIMIZT65 (353.2 mg, 714 pmol) DIFILXFL 2 (5 ml) & % i
FL. 305 MBI L. R MiRsAEF MY Y LKERE I F ARB Y YLK
BHEMACE GEZB LS, Z—7)IL T L 7. HEEY A K THRS®R. BKEE
FRUYLTERL . BREER REESUNIANTLIACEIT T 4= (AFF
BEES T F V=2 . 3) IZCHEL. (2R,3E,55,65,75,8R)-5-Acetoxy-6-acetoxymethyl-7,9-
[(S)-3,4-dimethoxybenzylidenedioxy)-Z,4,8-trimethyl-3-nonenal (351.7 mg, 92%) % Bt

Ry L THIL.

IR v (neat) cm’': 2975, 2950, 2850, 1740, 1525, 1465, 1370, 1240, 1165, 1030, 735.

'H NMR (500MHz, C¢D) d: 0.88 (3H, d, J = 7.0Hz), 0.97 (3H, 4, J = 6.5Hz)," 1.25~1.35
(1H, m), 1.54 (3H, s), 1.58 (3H, s), 1.77 (3H, s), 2.40~2.50 (1H, m), 2.80~2.90 (1H, m),
3.40 (3H, s), 3.57 (3H, s), 3.75~3.85 (2H, m), 4.04 (1H, dd, J = 4.5, 12.0Hz), 4.08 (1H, dd,
J=2.0, 10.0Hz), 4.17 (1H, dd, J = 4.0, 12.0Hz), 5.42 (1H, d, J = 9.0Hz), 5.50 (1H, s), 6.02
(1H, d, J = 6.5Hz), 6.64 (1H, d, J = 8.0Hz), 7.25~7.35 (2H, m), 9.26 (19, 4. J = 1.0Hzj,

PUILEBEAT. TFNUIFY 72 )bR ARy LTI F (1.33 g, 3.57 mmol) OTH
F (15 ml) BBEIZ. 0CW T L.OMrerr - 7 hF AU ILTHFEF (3.20 ml, 3.20
mmol) 2 FL. |EHMEHRLE. RGH%E - 78°CWHHAL. 7IVTE FtF (390.6 mg, 714
umol) ®THF (Sml) HWAEMFR. BHTTHEL. ISRMRMB L. RIEFHII AR
PUESYLKEREMATCEEEBILEXY, m—F VTl LR, HEEZRAEILT
EoLKEE. MAIAEAKCERL. BAERT MY YLTERELL:. BREXL.
(22,4S,5E,7S,8S,9S,1OR)-7-Acetoxy—8—acetoxymethyl-9,l1-[(S)-3,4-dimethoxybenzylidene-di-
oxy)-4,6,10-trimethyl-2,5-undecadiene (66, 1.10 g) AR EL TIH.

'H NMR (500MHz, C,D¢) 8: 1.01 (3H, d, J = 7.0Hz), 1.23 3H, 4, J = 6.5H3), 1.25+1:35
(14, m), 1.57 (3H, s), 1.59 (3H, dd, J = 1.5, 7.0Hz), 1.69 (3H, d J = 1.0Hz), 2.40-2.50
(1H, m), 1.74 (3H, s), 2.40~2.50 (1H, m), 3.33~3.45 (1H, m), 3.40 (3H, s), 3.57 (3H, s),
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3.79 (1H, dd, J = 2.0, 11.0Hz), 3.83 (1H, dd, J = 1.0, 11.0Hz), 4.02 (1H, dd, J = 4.0,

(2.0Hz), 4.10 (1H, dd, J = 1.0, 10.0Hz), 4.19 (1H, dd, J = 3.5, 12.0Hz), 5.29 (1H, ddd, J =

L 1.9, 9.0, 10.5Hz), 5.40 (1H, dq, J = 10.5, 7.0Hz), 5.50 (1H, s), 5.56 (1H, dd, J = 1.0,
9.0Hz), 6.06 (1H, d, J = 7.0Hz), 6.63 (1H, d, J = 8.0Hz), 7.25~7.40 (2H, m).

IV BHEAT. KEIETIVI=ILYF 7L (68.0 mg, 1.79 mmol) OX—F)U (2 ml)
EEMIC. 0CIKTLEEDOHM Y TET— Mk (110 g) Ox—F)U (10 ml) FWERFL. =
e 3BEMIREIRL 7z, REHICAY /— )V EMA TREEZELESE., T—T IV THRL 2R,
& (70 ul) . 15% AKES{EF b U LKET (70 ul) . K (210 pl) ZIUIMA. BL < IRF
L. Rk ELI4 FMEBICIVRBREL, T—FTITHBE. PReBHL TCHRONTRE
¥VUATIVATLIAR TG T 4— (NFH Y BT FIV=1 1 1) TTHHEL. 67
(220.6 mg, 247§ 74%) ZmEWMRHB L LTHL.

[alp'® +97.7° (C 1.10, CHCL,).

IR v (neat) cm™': 3450, 2950, 2850, 1610, 1595, 1520, 1460, 1260, 1235, 1160, 1030,
860, 810, 730.

'H NMR (500MHz, C,D) d: 1.08 (3H, d, J = 6.5Hz), 1.22 (3H, d, J = 7.0Hz), 1.50~1.60
' (IH, m), 1.60 (3H, d, J = 6.0Hz), 1.82 (3H, s), 2.03~2.13 (1H, m), 2.50~2.70 (1H, br), 3.43
(3H, s), 3.40~3.60 (3H, m), 3.53 (3H, s), 3.84 (2H, s), 4.28 (1H, d, J = 10.0Hz), 4.40~4.50
(1H, br), 4.69 (1H, d, J = 7.5Hz), 5.30~5.45 (2H, m), 5.50 (1H, s), 5.51 (1H, 4, J = 8.5Hz),
6.64 (1H, d, J = 8.0Hz), 7.20~7.30 (2H, m).

B¢ NMR (125MHz, C,D) 5: 11.62, 12.13, 13.07, 21.43, 30.52, 30.70, 45.23, 55.54, 55.61,
59.99. 73.90, 79.82, 82.02, 102.36, 110.38, 111.82, 118.91, 122.07, 128.29, 131.87, 132.59,
135.62, 149.89, 150.47.

EI-MS (m/z, %): 420 (M', 2.0), 402 (1.9), 333 (1.6), 212 (4.0), 185 (23), 166 (100), 151
(24), 97 (50).

HR-MS calcd.for C24H3606 (M'): 420.2512, found: 420.2530.

(2Z2,4S,5E,7S,85,95,10R)-9,11-[(§)-3,4-Dimethoxybenzylidenedioxy)-8-[(1, 1-dimethylethyl)
dimethylsilyloxy]-4,6,10-trimethyl-2,5-undecadien-7-o0l (68) .

T BHEATF. 67 (220.6 mg, 525 pmol ) DIFILAFL 2 (5 ml) FHEKWL. 1
14— )l (82.0 mg, 1.36 mmol ) . tert - TFI T AFNI Yy F (103.0 mg, 682
imol) % JEIZMA. ZETIHAMBREBLL. Ay /- VEMATRKEEBLEIELR. RIGHE
CREBEIL T e LAKEEEMA. ST CH L. FREZRAELT Y E=T 4
KSvE. MRIRIEAKCHRRL. BARET I VLTHELL, BRAEER. REXUNT
Vho L2 79 74— (AFHY EBIFIL=7 ' 2) ICTHHEL. 68 (240.8 mg,
36%) % memiRpL L TH7.
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(a]p’> +72° (C 0.96, CHCL,).

IR v (neat) em™': 3500, 2950, 2850, 1520, 1460, 1260, 1165, 1030, 835.

'H NMR (500MHz, C¢D¢) d: 0.02 (3H, s), 0.08 (3H, s), 1.01 (9H, s), 1.11 (3H, d, J =
6.5Hz), 1.29 (3H, d, J = 7.0Hz), 1.62 (3H, d, J = 5.0Hz), 1.68~1.75 (1H, m), 1.84 (3H, s),
2.00~2.10 (1H, m), 3.37 (3H, s), 3.47 (2H, d, J = 3.0Hz), 3.49 {3H, s), 3.45~3.55 (1H, m),
3.88 (1H, dd, J = 1.0, 10.5Hz), 3.92 (1H, dd, J = 1.5, 10.5Hz), 4.46 (1H, dd, J = 1.0, 9.5Hz),
456 (1H, s), 4.76 (1H, d, J = 8.5Hz), 5.37~5.47 (2H, m), 5.51 (1H, s), 5.54 (1H, d, J =
9.0Hz), 6.58 (1H, d, J = 8.0Hz), 7.20~7.30 (2H, m).

3¢ NMR (125MHz, C,Dy) 8: -5.31, -4.83, 12.10, 12.28, 13.54, 18.78, 22.15, 26.38, 26.50,
11.30, 31.38, 44.84, 55.92, 55.97, 61.19, 74.37, 80.76, 84.09, 103.02, 110.67, 112.28, 119.24,
122.08, 128.80, 132.09, 133.55, 135.36, 136.50, 150.55, 151.09.

EI-MS (m/z, %): 534 (M', 2.5), 299 (5.5), 223 (16), 166 (76), 151 (53), 137 (32), 121
(22), 75 (100), 69 (66).

HR-MS calcd.for C30H50068i (M'): 534.3376, found: 534.3392.

(22,4S,5E,7S,88,9$,10R)-9,11-[(S)-3,4-Dimethoxybenzylidenedioxy)-8—[(1,l-dimethylethyl)
dimethylsilyloxy]-7-meth0xymethyloxy—4,6,10-trimethyl—2,S-undecadiene (69) .

Py RS TF. 68 (272.5 mg, 510 pmol) DIILAFL Y (2 ml) FHT, 0CLTTY
4PNV EFILT 22 (1.57 ml, 9.0 mmol) | ZRUXAFIVAF I L—F)b (355 ul, 4.5
mmol) % JEICM%. FWMT7HMBEERLAE. RERIAY /—VEMATREERLEIYE, T
~FVCERBRLUR. MREILT VB LKEH. MTREKTHEP L. FREE KRR
FrUSLTERL:. BREER. BREEIUNIVATILIOIET T T4 (NFH L
BESTFIL=13 : 1) WCHBL. 69 (295.6 mg, EFRH) MAMRY L L TR,

[@],>® +20.6° (C 1.07, CHCl,).

IR v (neat) cm'': 2950, 2850, 1520, 1460, 1265, 1165, 1100, 1030, 840.

'H NMR (500MHz, C/D,) 5: 0.13 (3H, s), 0.14 (3H, s), 1.02 (9H, s), 1.05 (3H, d, J =
7.0Hz), 1.50 (3H, d, J = 7.0Hz), 1.64 (3H, d, J = 5.0Hz), 1.75 (3H, d, J = 1.0Hz), 1.80~1.90
(1H, m), 2.50~2.58 (1H, m), 3.16 (3H, s), 3.42 (3H, s), 3.45~3.53 (1H, m), 3.56 (3H, s),
3.78 (1H, dd, J = 5.5, 10.5Hz), 3.90~4.00 (2H, m), 4.00 (1H, dd, J = 1.5, 10.0Hz), 4.07 (1H,
i, J = 3.5, 10.5Hz), 4.53 (1H, d, J = 6.5Hz), 4.67 (1H, d, J = 6.5Hz), 4.76 (1H, d, J =
5.0Hz), 5.35~5.45 (2H, m), 5.59 (1H, d, J = 9.0Hz), 5.62 (1H, s), 6.68 (1H, d, J = 8.0H2),
1.35~7.45 (2H, m).

BC NMR (125MHz, C,D,) d: -4.97, -4.88, 13.11, 13.55, 13.71, 18.90, 22.07, 26.65,
31.39, 31.94, 48.34, 55.93, 56.03, 56.07, 60.76, 74.79, 79.76, 80.96, 95.04, 103.00,
111.42, 112.37, 119.63, 122.62, 131.39, 133.33, 135.14, 136.31, 150.52, 150.95.

EI-MS (m/z, %): 578 (M", 1.2), 533 (0.9), 367 (2.5), 237 (6.3), 183 (25), 166 (33), 151
(56), 89 (37), 45 (100).
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HR-MS calcd.for C32H5407Si (M'): 578.3641, found: 578.3644.

(2R,3S5,4S, 55,6E,85,97)-3-(3,4-Dimethoxybenzyloxy)-4-[(1, 1-dimethylethyl)dimethylsilyl-

| oxymethyl]-S—methoxymethyloxy—Z,6,8-trimethyl—6,9—undecadjen—l-ol (70) .

PIVAVERRT. 093M UAVTFLTHIDILEFYF n- ~F Y EE (1.0 ml,

© 0.93 mmol) RHE{EAFLY (1ml) THBL. - SOCITHHAL 2. TOHEMIT6I (145.4 mg,

251 pmol) DL AFL Y (2ml) WWAEMT L. 13.5BMRBLL. RIGHEIZAY / —Ib%
Mifﬁﬁ%@ié%‘mw?W?ﬁﬁLt&\ﬁﬁ@ﬁ&ﬁUﬁA+bpﬁAmﬁﬁ&m1
CEET IRMEL S RBLE., ML ABEERAARAKTREL. BARRT UYL
f%@bﬁoﬁﬁgf&‘&ﬁ%vUﬁﬁwh5A7n7b7§74w(«#ﬂyiﬂﬁl%
L=38: 1) ICTHEL. 70 (102.1 mg, 70%) ZMamRH L L THAHL LB HH
(15.6 mg, 11%) Z@EIL7-.

s +16° (€ 0.537, CHCL).

IR v (neat) cm’': 3450, 2925, 2850, 1510, 1460,'1255, 1025.

'H NMR (500MHz, CDy) :0.13 (3H, s), 0.16 (3H, s), 1.02 (3H, d, J = 7.0Hz), 1.04 (9H,
s), 1.20 (3H, d, J = 7.0Hz), 1.61 (3H, dd, J = 1.5, 6.5Hz), 1.70 (3H, s), 2.35 (1H, br),
2.50~2.65 (2H, m), 3.30 (3H, s), 3.38~3.48 (1H, m), 3.44 (3H, s), 3.61 (3H, ), 3.62 (1H,
dd, J = 5.5, 10.0Hz), 3.66 (1H, dd, J = 8.0, 10.0Hz), 3.74 (1H, dd, J = 6.0, 10.0Hz), 3.84
(1H, dd, J = 3.0, 10.0Hz), 4.12 (1H, dd, J = 2.0, 7.0Hz), 4.47 (1H, d, J = 9.5Hz), 4.49 (1H,
i J = 6.5Hz), 4.68 (1H, d, J = 6.5Hz), 4.72 (1H, d, J = 11.0Hz), 4.78 (1H, 4, J = 11.0Hz),
5.28 (1H, ddd, J = 1.5, 9.5, 10.5Hz), 5.30~5.45 (2H, m), 6.67 (1H, d, J = 8.0Hz), 6.95~7.10

. (1H, m).

3¢ NMR (125MHz, C,D,) 5: -4.81, -4.73, 12.11, 13.55, 15.49, 18.95, 21.95, 26.69,
30.66, 31.33, 40.37, 45.61, 56.15, 56.65, 62.69, 66.99, 75.04, 81.07, 81.15, 94.20, 112.75,
120.61, 122.44, 128.79, 131.74, 133.46, 135.76, 135.96, 150.77, 151.15.

EI-MS (m/z, %): 580 (M', 1.9), 373 (2.2), 226 (5.2), 211 (22), 151 (100), 89 (8.6), 69
(12).

HR-MS calcd.for C32H5607Si (M'): 580.3796, found: 580.3768.

(28.3S8,45,58,6E,8S,9Z)-3-(3,4-Dimethoxybenzyloxy)-4-[(1, 1-dimethylethyl)dimethylsilyl-
oxymethyl]—S-methoxymethyloxy-2,6,8-trimethyl-6,9-undecadienal £9) -

Dess - Martin X% (72.0 mg, 169 pmol) £ ¥ YT (69.0 pl, 850 pumol) DIFILAF L
(2 ml) HIC. FBIZTTO (49.2 mg, 85 pmol) DL AFL Y (1 ml) FHREWFL.
ORI L. RICHICRREEAET MU Y AKEHL NF AR YUY LKERE
Mx CRERBEIE. T—FUTHiL:. AREE2MAAEKCRPR, BARST Y
WLTEEL. BREER. BREEZVUASVATILIQR T T 4 — (NFH L FEEg
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TFI=2 0 1) WICHBL. 9 (48.7 mg, EREMN) 2HREBMRY L L TR,

IR v (neat) cm™': 2950, 1725, 1520, 1465, 1260, 1155, 1085, 1030, 840.

'H NMR (500MHz, C,D¢) 5: 0.12 (3H, s), 0.13 (3H, s), 1.01 (3H, d, J = 6.5Hz), 1,031 (9H;
s), 1.30 (1H, d, J = 7.0Hz), 1.60 (3H, dd, J = 1.5, 7.0Hz), 1.63 (IBH, 8),:2:35~250(1Hy m),
3.15~3.25 (1H, m), 3.27 (3H, s), 3.43 (3H, s), 3.35~3.50 (1H, m), 3.59 (3H, s), 3.72 (2H, 4,
J= 6.5Hz), 4.40 (1H, d, J = 8.5Hz), 4.45 (1H, d, J = 6.0Hz), 4.46 (1H, d, J = 6.0Hz), 4.58
(1H, d, J = 11.0Hz), 4.65 (1H, d, J = 4.0Hz), 4.66 (1H, d, J = 11.0Hz), 5.26 (1H, ddd, J =
1.5, 9.0, 10.5Hz), 5.33 (1H, d, J = 9.0Hz), 5.35~5.45 (1H, m), 6.65 (1H, d, J = 8.0Hz),
6.90~7.00 (2H, m), 9.85 (1H, s).

FAB-MS (m/z, %): 579 (M'+1, 5.1), 578 (M', 4.6), 349 (13), 253 (23), 211 (42), 165 (37),
152 (100), 137 (53), 115 (30), 89 (68).

HR-MS calcd.for C32H5407Si (M'): 578.3639, found: 578.3642.
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(28,35,4R,55,65,7R,8E,105,13S,14R,1558,165,17S,18E,20S5,21Z)-3,5-[(S)-3,4-Dimethoxy-
benzylidenedioxy]-15-(3,4-dimethoxybenzyloxy)-16-[(1, 1-dimethylethyl)dimethylsilyloxy]-4,6,
8,10,14,18,20-heptamethyl-13-hydroxy-1-triethylsilyloxy-2,7,17-tris-methoxymethyloxy-8,18,
21-tricosatrien-11-one (71) .
(28,35,4R,55,6S,7R,8E,105,13R,14R,155,165,17S,18E,20S8,21Z)-3,5-{(S)-3,4-Dimethoxy-
benzylidenedioxy]-15-(3,4-dimethoxybenzyloxy)-16-[(1, 1-dimethylethyl)dimethylsilyloxy]-4,6,
8,10,14,18,20-heptamethyl-13-hydroxy-1-triethylsilyloxy-2,7,17-tris-methoxymethyloxy-8,18,

21-tricosatrien-11-one (72) .

TIWIUEHAT. 0023 M UF I LAFY AFIVI L5 FTHF HEK (1 ml, 230 umol)
12- 78°Cl2TC AF I Pt 8 (139.2 mg, 208 umol) OTHF (1.5ml) FHEMT L 7.
LB, 7IVTE R 9 (39.1 mg, 68 pmol) ATHF (0.5 ml) FEFEMA. 65K
T CRGH%Z- 40°CE THE L. RIGHIZEABEILT YV E=7 LKEREMA TRIGERIES
¥, T—F)LCHIM L -8, FREERMABEILT V€Y LKER. REIKREKTHSBL. B
KEEEF FU YL CERL., SREER. BRELZ UMV LIAR T T T4 — (
*HY CEEBITFIL=5:2~2 1) ICTHBL. 71 (22.0 mg, 30%) & C13 T Ethk 72
(42.4 mg, 50%) 2 mEmRH L L TH L LB, XFIVT7 Pk (55.8 mg, 40%) . T
T FE (4.1 mg, 11%) ZBEIRL .

Compound 71

el T 250 (0 LA CHCL )

IR v (neat) cm': 3500, 2950, 1710, 1520, 1460, 1265, 1160, 1030, 840.

'H NMR (500MHz, C.Dy) 5: 0.15 (3H, s), 0.17 (3H, s), 0.73 (6H, q, J = 8.0Hz), 1.05 (3H,
d, J = 6.5Hz, C20Me), 1.06 (9H, s), 1.11 (9H, t, J = 8.0Hz), 1.17 (3H, d, J = 7.0Hz,
C10Me), 1.31 (9H, m, C6Me, C4Me, C14Me), 1.43 (3H, s, C8Me), 1.62 (3H, dd, J = 1.0,
6.5Hz, C23Me), 1.71 (3H, s, C18Me), 2.11 (1H, m, H6), 2.32 (1H, m, H4), 2.36 (1H, dd, J =
3.0, 16.5Hz, H12), 2.47 (1H, m, H14), 2.65 (1H, m, H16), 2.90 (1H, dd, J = 9.5, 16.5Hz,
H12), 3.25~3.35 (1H, m, H10), 3.33 (3H, s), 3.35~3.50 (1H, m, H20), 3.39 (3H, s), 3.42
(3H, s), 3.43 (3H, s), 3.45 (3H, s), 3.54 (3H, s), 3.60~3.70 (2H, m, H16'), 3.66 (3H, s),
3.92 (1H, dd, J = 4.5, 11.0Hz, H1), 3.98 (1H, dd, J = 3.5, 11.0Hz, H1), 4.06 (1H, dd, J =
1.0, 9.5Hz, H5), 4.18 (1H, s, H7), 4.22 (1H, m, H2), 4.26 (1H, dd, J = 1.0, 8.5Hz, H3), 4.30
(1H, dd, J = 1.5, 7.0Hz, H15), 4.46 (1H, d, J = 7.0Hz), 4.50 (1H, d, J = 9.5Hz, H17), 4.59
(1H, d, J = 6.0Hz), 4.74 (1H, d, J = 7.0Hz), 4.75 (1H, d, J = 6.0Hz), 4.76 (1H, d, J =
11.0Hz), 4.78~4.88 (1H, m, H13), 4.81 (1H, d, J = 11.0Hz), 4.96 (1H, d, J = 6.5Hz), 5.12
(1H, d, J = 6.5Hz), 5.30 (1H, dt, J = 1.5, 9.5Hz, H21), 5.34~5.43 (2H, m, H9, H22), 5.63
(1H, d, J = 10.0Hz, H19), 5.72 (1H, s), 6.60~6.70 (2H, m), 7.00~7.15 (2H, m), 7.30~7.40
(ZH, m).
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3¢ NMR (125MHz,C¢Dg) d: -5.32, -5.20, 4.80, 7.04, 7.61, 9.83, 10.36, 11.65, 13.06, 14.59,
16.34, 18.48, 21.46, 26.22, 30.69, 30.85, 36.68, 41.60, 44.60, 45.94, 46.68, 55.56, 55.60,
55.64, 56.14, 62.46, 63.19, 68.71, 74.16, 77.37, 78.26, 80.69, 80.98, 83.18, 83.26, 94.02,
95.37, 97.35, 102.60, 111.03, 111.93, 112.24, 112.39, 119.19, 120.30, 121.98, 125.85, 127.92,
128.10, 128.29, 131.33, 132.22, 132.78, 135.14, 135.26, 135.41, 149.77, 149.45, 150.31,
150.46, 210.57.

FAB-MS (m/z, %): 1247 (M'+1, 1.8), 1246 (M', 3.9), 1245 (M'-1, 4.0), 439 (8.6), 409
(9.1), 349 (20), 281 (19), 253 (18), 227 (40), 211 (84), 166 (100), 115 (94), 73 (91).

HR-MS calcd.for C67H113017Si2 (M'-1): 1245.7516, found: 1245.7450.

Compound 72

'H NMR (500MHz, C,D,) d: 0.15 (3H, s), 0.16 (3H, s), 0.73 (6H, q, J = 8.0Hz), 1.06 (9H,
s), 1.07 (3H, d, J = 6.5Hz, C20Me), 1.10 (9H, t, J = 8.0Hz), 1.17 (3H, 4, J = 7.0Hz,
C10Me), 1.21 (3H, d, J = 7.0Hz, C6Me), 1.28~1.34 (6H, m, C4Me, Cl14Me), 1.45 (3H, s,
C8Me), 1.63 (3H, dd, J = 1.0, 6.5Hz, C23Me), 1.75 (3H, s, C18Me), 2.11 (1H, m, H6), 2.32
(1H, m, H4), 2.50~2.60 (2H, m, H14, H16), 2.65 (1H, dd, J = 9.0, 16.0Hz, H12), 2.72 (1H,
dd, J = 2.0, 16.0Hz, H12), 3.33 (3H, s), 3.35~3.50 (2H, m, H10, H20), 3.38 (3H, ), 3.4]1
(3H, s), 3.42 (3H, s), 3.46 (3H, s), 3.56 (3H, s), 3.66 (3H, s), 3.72 (1H, dd, J = 5.0, 10.0Hz,
H16'), 3.79 (1H, dd, J = 7.0, 10.0Hz, H16'), 3.92 (1H, dd, J = 4.5, 11 0Hz; H1); ' 3.97 (1R,
dd, J = 3.5, 11.0Hz, H1), 4.05 (1H, d, J = 9.5Hz, HS), 4.18 (1H, s, H7), 4.21 (1H, m, H2),
4.26 (1H, d, J = 8.5Hz, H3), 4.37 (1H, t, J = 3.5Hz, H1j), 4,40~4.50 (3H, m, H13, H17,
MOM), 4.58 (1H, d, J = 6.0Hz), 4.74 (1H, d, J = 6.0Hz), 4.76 (1H, d, J=11.0Hz), 4.83 (1H,
d J=11.0Hz), 4.96 (1H, 4, J = 6.0Hz), 5.11 (1H, d, J = 6.0Hz), 5.33 (1H, ddd, J = 1.0, 9.5,
10.5Hz, H21), 5.36~5.46 (2H, m, H9, H22), 5.63 (1H, d, J = 10.0Hz, H19), 5.72 (1H, s),
6.60~6.80 (2H, m), 7.00~7.15 (2H, m), 7.30~7.40 (2H, m).

3¢ NMR (125MHz,C,D,) 5: -4.83, -4.73, 5.29, 7.55, 8.11, 10.32, 12.58, 12.95, 13.57,
15.14, 17.05, 18.96, 22.06, 26.73, 31.15, 31.39, 37.19, 42.61, 45.32, 46.72, 47.63, 56.07,
56.15, 56.68, 62.30, 63.66, 71.65, 74.35, 77.79, 78.71, 79.26, 81.28, 83.67, 83.74, 94.63,
95.75, 97.82, 103.13, 111.47, 112.36, 112.72, 112.81, 119.68, 120.70, 122.46, 126.01, 128.41,
128.60, 128.79, 132.50, 132.87, 133.57, 135.64, 135.84, 13589, 150.23, 150.36, 150.71,
150,96, 212.28,

(28,35,4R,5S,68,7R,8E,10S,135,14R,155,168,17S,18E,205,21Z)-3,5-[(5)-3,4-Dimethoxy-
benzylidenedioxy]-13,15-[(S)-3,4-dimethoxybenzylidenedioxy]-16-[(1, 1-dimethylethyl)dime-
thylsilyloxy]-4,6,8,10,14,18,20-heptamethyl-1-triethylsilyloxy-2,7, 17-tris-methoxymethyloxy
-8,18,21-tricosatrien-11-one (73) .

TV I BEBESTF. 71 (22.0 mg, 18 pmol) DIEILAFL 2 (2 ml) FRIZ- 10°CITT 2,3-
SHaa-5,6-SLF Jp- /¥ Y (5.1 mg, 21 pmol) EMZ. - STCLUTF T 4053 iR#F
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Lz RIGHICRARKEESKEFT FY T LKBREMA CRICEBIEIE,. -7V THHL 7.
FREZAERREKFEFT U T LKEER. MURIEATCESRL. BKEETFIDLTERL
. BBEER. BER2UNYIVASLIAT I T T 4 — (~AFH Y  BEBIFIL=2
1) WCTHHEL. 73 (17.5mg, 80%) ZmEiRhe LCH AL L IZ. HR (3.2 mg, 15%)
2EIRL 7z.

[als'’ +32° (C 0.44, CHCL,).

IR v (neat) cm ': 2950, 1715, 1520, 1460, 1265, 1165, 1035, 840.

'"H NMR (500MHz, C/Dy) d: 0.19 (3H, s), 0.20 (3H, s), 0.73 (6H, q, J = 8.0Hz), 1.02 (3H,
d J = 7.0Hz, C20Me), 1.07 (9H, s), 1.11 (9H, t, J = 8.0Hz), 1.15 (3H, 4 J = 6.5Hz,
C10Me), 1.27 (3H, d, J = 6.5Hz, C6Me), 1.29 (3H, d, J = 6.5Hz, C4Me), 1.37 (3H, s,
C8Me), 1.38 (3H, d, J = 6.5Hz, C14Me), 1.67 (3H, d, J = 5.5Hz, C23Me), 1.75 (3H, 4, J =
0.5Hz, C18Me), 2.00~2.15 (2H, m, H14, H6), 2.30 (1H, m, H4), 2.32 (1H, dd, J = 5.0,
16:5Hz, H12), ' 2.65 (1H, 'm, " H16),Y 2295 (1 H, +did" T =" T8, 6. 5Hz ' H¥2),"3.24°(3H, e}, 3:27
(3H, s), 3.25~3.35 (1H, m, H10), 3.42 (3H, s), 3.425 (3H, s), 3.43 (3H, s), 3.48 (1H, m,
H20), 3.54 (3H, s), 3.62 (3H, s), 3.78 (1H, dd, J ='6.0, 10.0Hz, H16"), 3.92 (1H, dd, J = 4.0,
11.0Hz, H1), 3.98 (1H, d, J = 11.0Hz, H1), 4.01 (1H, dd, J = 1.0, 10.0Hz, HS), 4.03 (1H, dd,
J=1.0, 10.0Hz, H15), 4.13 (IH, s, H?), 4.18 (1H, dd, J =3.0, 10.0Hz, H16"), 4.18~4.25
(3H, m, H2, H3, MOM), 4.54 (1H, d, J = 6.5Hz), 4.60 (1H, d, J = 7.0Hz), 4.69 (1H, 4, J =
6.5Hz), 4.75 (1H, m, H13), 4.80 (1H, d, J = 5.0Hz, H17), 4.97 (1H, d, J = 6.5Hz), 5.12 (1H,
d, J =6.58%), 8:35~5.45 (ZH, m, H21, H22), 5. 837 (1H, 4d, 7 ="70.5,"8.5Hz, H19),'5.58.(1H,
d, J = 10.0Hz, H9), 5.69 (1H, s), 5.71 (1H, s), 6.60~6.75 (2H, m), 7.20~7.40 (4H, m).

C NMR (125MHz,C,D) d: -5.43, 4.80, 7.03, 7.56, 7.98, 9.72, 13.03, 13.26, 14.58,
16.24, 18.44, 21.50, 26.17, 26.19, 30.55, 30.86, 33.80, 36.49, 43.72, 46.83, 47.64, 55.46,
55.55, 55.60, 56.08, 60.41, 63.19, 77.80, 79.46, 82.00, 83.26, 94.53, 95.28, 97.37, 102.58,
110.95, 111.02, 111.83, 111.91, 119.18, 119.25, 122.34, 127.91, 128.10, 128.29, 132.49,
132.75, 134.89, 135.64, 135.66, 149.96, 150.50, 207.54.

FAB-MS (m/z, %): 1245 (M'+1, 1.8), 1214 (3.6), 281 (20), 253 (25), 211 (95), 151 (100),
137 (46).

HR-MS calcd.for C67H1130178Si2 (M'+1): 1245.7516, found: 1245.7430.

(2§,35,4R,55,6S,7R,8E,105,135,14R,155,168,175,18E,205,212)-3,5-[(S)-3,4-Dimethoxy-
benzylidenedioxy]-13,15-[(S)-3,4-dimethoxybenzylidenedioxy]-16-[(1,1-dimethylethyl)dime-
thylsilyloxy]-4,6,8,10,14,18,20-heptamethyl-1-hydroxy-2,7,17-tris-methoxymethyloxy-8,18,

21-tricosatrien-11-one (74) .

73 (17.5 mg, 14 pmol) O THF (0.5 ml) FHIZ 0°CITT EEEE (2.4 pl, 42 pmol) | 1.0
M5y brIn-7FILTE=TL 7Y F (21.0 pl, 21 pymol) ZFRICHZ. 1955 MRIFL /-
RIGHEICARHIKBAETF P DL KBREMA CRIGZEHEIEIY, Z—F )L CHL7:. AR
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R R RURBEARFE T U LKBR., RAIKIEKTREL. BAKREF FY 7L TEERLL.
BREER. BREEZCUNMTIVAGLIAQCRF T T T4 — (NFY Y I EBIFIL=1 1 2)
WCCHBL. 74 (13.8 mg, 87%) ZmaRPe LCHLHLLBIZ. FHE (0.4 mg, 2.3%)
ZEIEL 7-.

[a]lp'® +52° (C 0.20, CHCL,).

IR v (neat) cm™': 3500, 2925, 1710, 1520, 1460, 1260, 1160, 1030.

'"H NMR (500MHz, C,D,) d: 0.19 (3H, s), 0.20 (3H, s), 1.02 (3H, d, J = 6.5Hz, C20Me),
1.07 (9H, s), 1.14 (3H, d, J = 7.0Hz, C4Me), 1.16 (3H, d, J = 7.0Hz, C10Me), 1.25 (3H, d, J
= 6.5Hz, C6Me), 1.39 (3H, s, C8Me), 1.41 (3H, d, J = 6.5Hz, C14Me, Cl14Me), 1.67 (3H, d,
J = 5.5Hz, C23Me), 1.74 (3H, s, C18Me), 2.00~2.10 (2H, m, H6, H14), 2.18 (1H, m, H4),
2.33 (1H, dd, J = 5.0, 16.5Hz, H12), 2.43 (1H, br, OH), 2.76 (1H, m, H16), 2.97 (1H, dd, J
= 8.0, 16.5Hz, H12), 3.20 (3H, s), 3.23 (3H, s), 3.26 (3H, s), 3.20~3.35 (1H, m, H10), 3.42
(3H, s), 3.47 (1H, m, H20), 3.53 (3H, s), 3.60 (3H, s), 3.72 (1H, m, H1), 3.78 (1H, dd, J =
6.0, 10.0Hz, H16'"), 3.87 (1H, m, H1), 3.98 (1H, dd, J = 2.0, 10.0Hz, HS), 4.03 (1H, m, H2),
4.05 (1H, dd, J = 1.5, 10.0Hz, H15), 4.06 (1H, s, H7), 4.13~4.20 (3H, m, H3, H16', MOM),
4.54 (1H, d, J = 6.5Hz), 4.55 (1H, d, J = 6.5Hz), 4.69 (1H, d, J = 6.5Hz), 4.72 (1H, d, J =
6.5Hz), 4.77 (1H, m, H13), 4.79 (1H, d, J = 5.0Hz, H17), 4.92 (1H, d, J = 6.5Hz), 5.35~5.47
(2H, m, H21, H22), 5.55 (1H, d, J = 9.0Hz, H19), 5.57 (1H, d, J = 9.0Hz, H9), 5.64 (1H, s),
5.71 (1H, s), 6.60~6.80 (2H, m), 7.20~7.40 (4H, m).

>C NMR (125MHz,C.,D¢) d: -5.42, -5.37, 7.03, 8.01, 9.76, 13.03, 13.25, 14.54, 16.22,
18.43, 21.50, 26.19, 30.07, 30.86, 33.85, 36.30, 43.90, 46.84, 47.64, 53.28, 55.39, 55.47,
55.56, 55.58, 55.63, 56.07, 60.42, 61.46, 77.85, 77.94, 79.48, 79.66, 82.00, 82.32, 94.55,
95.27, 102.51, 102.55, 110.99, 111.85, 111.96, 119.18, 122.34, 125.44, 127.90, 128.19,
130.61, 132.46, 132.69, 134.87, 135.32, 135.67, 149.96, 150.53, 207.55.

FAB-MS (m/z, %): 1131 (M'+1, 10), 1130 (M, 7.1), 1114 (5.4), 1068 (4.0), 862 (5.3),
826 (5.5), 811 (7.8), 663 (5.5), 527 (9.2), 459 (8.8), 151 (100).

HR-MS calcd.for C61H99017S8i (M'+1): 1131.6651, found: 1131.6590.

(2R,3S5,4R,558,65,7R,8E,10S5,13S5,14R,158,16S8,17S,18E,205,21Z)-3,5-[(S)-3,4-Dimethoxy-
benzylidenedioxy]-13,15-[(S)-3,4-dimethoxybenzylidenedioxy]-4,6,8,10,14,18,20-heptamethyl-
16-hydroxymethyl-11-0x0-2,7,17-tris-methoxymethyloxy-8,18,21-tricosatrienoic acid (2) .

Dess - Martin 3A¥ (26.0 mg, 61 pymol) 2 ¥ 1J 2 (25.0 ul, 307 umol) DIFILAFL
(0.5 ml) HFFT. FIRIZTT4 (13.8 mg, 12 pmol) DIELAFL 2 (0.5ml) HEREWHTFL.
ISHFMIMRIFL 7z, RICHICARIHIREEKFEF UYL AKBER BT AR YD LKER:
MATRZELESYE, Z—F)VCHL:. FREEZMAIAEKCERSRER. BRI
VLTHERLUI:, BEEEL. 7IUVTE Fth (16.2 mg) 2HERB L L TH.
Ronz7IVTk ik (16.2 mg) D 2-XF)L-2-F a8/ —)b (0.8 ml) FHIT 2- A F)L-2
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-7 (130 ul) Z2MA7-t&. #IEFREF UYL (11.0 mg, 122 pmol) & U VEE2 KFEF
FUYL (22.0mg, 183 pmol) DK (2.0 ml) FHE %@ FL. ZFRT 04MIRHELL. Ko
Mer—7I)VTHERL. K. RHIEEAKTESRL. BAREFFY YL TERLLE. SREE
L. (2R,35,4R,55,6S,7R,8E,105,135,14R,155,165,17S,18E,208,21Z)-3,5-[(S)-3,4-Dime-
thoxybenzylidenedioxy}-13,15-[(S)-3,4-dimethoxybenzylidenedioxy]-16-[(1,1-dimethylethyl)-
dimethylsilyloxy}-4,6,8,10,14,18,20-heptamethyl-11-0x0-2,7,17-tris-methoxymethyloxy-8,18,
21-tricosatrienoic acid (20.2 mg) 2HM4AEKY L LTI, M. BEMESE—-BRERLLZDD
o AP A

[a]p?! +41° (C 0.21, CHCL,).

IR v (neat) cm ': 3500~2400, 2925, 1740, 1715, 1520, 1460, 1260, 1160, 1030, 835, 740.

'H NMR (500MHz, C,D,) 8: 0.19 (3H, s), 0.20 (3H, s), 1.03 (3H, d, J = 6.5Hz), 1.09 (9H,
s), 1.17 (3H, d, J = 6.5Hz), 1.22 (3H, d, J = 6.5Hz), 1.36 (3H, s), 1.40~1.45 (6H, m), 1.67
(3H, d, J = 6.5Hz), 1.73 (3H, s), 1.98 (1H, m), 2.07 (1H, m), 2.15 (1H, d, J = 16.5Hz), 2.35
(1H, m), 2.63 (1H, m), 2.91 (1H, dd, J = 8.5, 16.5Hz), 3.20 (3H, s), 3.20~3.60 (2H, m),
3.30 (3H, s), 3.43 (6H, s), 3.49 (3H, s), 3.53 (3H, s), 3.62 (3H, s), 3.75 (1H, dd, J = 6.5,
10.0Hz), 3.94 (1H, br), 3.96 (1H, d, J = 10.0Hz), 4.00 (1H, d, J = 10.5Hz), 4.06 (1H, d, J =
7.0Hz), 4.18 (1H, dd, J = 3.0, 10.0Hz), 4.22 (1H, 4, J = 7.0Hz), 4.51 (1H, d, J = 6.5Hz),
4.65 (1H, d, J = 6.5Hz), 4.68~4.81 (6H, m), 5.38~5.48 (3H, m), 5.53 (1H, d, J = 9.0Hz),
5.61 (1H, s), 5.63 (1H, s), 6.60~6.80 (2H, m), 7.20~7.40 (4H, m).

FAB-MS (m/z, %): 1146 (M'+2, 5.2), 1145 (M'+1, 5.6), 1144 (M’, 9.4), 926 (9.6), 803
(9.8), 743 (10), 688 (11), 550 (12), 413 (17), 337 (28), 149 (100).

HANWHEEE (202 mg) OTHF (1 ml) FHIZ, FWICCTEEEE (8.4 ul, 0.15 mmol) |
ILOM 5 bI n-IF 7L 7Y F (120 pl, 120 ymol) ZJAZHMA . 2 HEKRER
L7z, RicHlZr—7 IV CHRE. K. BMEKEAKTCERL. BKBREFRFU DL TEBELE.
BRERR. BREZUNMSVEGLIQR TS5 T4 BIEAFLY XY/ —)L=10"
1) ICCHEBL. 7 (8.5mg, 31712 68%) ZmaRpke L CH/.

[a],>® +81° (C 0.09, CHCI,).

IR v (neat) cm': 3500~2400, 2925, 1740, 1715, 1520, 1460, 1265, 1160, 1030, 805, 760.

'H NMR (500MHz, C,D,) d: 1.03 (3H, d, J = 6.5Hz), 1.16 (3H, d, J = 6.5Hz), 1.23 (6H, d,
J = 6.5Hz), 1.36 (3H, s), 1.46 (3H, d, J = 6.5Hz), 1.63 (3H, dd, J = 1.5, 6.5Hz), 1.60~1.70
(1H, m), 1.77 (3H, 4, J = 1.0Hz), 2.00~2.15 (2H, m), 2.30~2.40 (1H, m), 2.60~2.70 (1H,
m), 2.85 (1H, dd, J = 8.5, 16.5Hz), 3.14 (3H, s), 3.34 (3H, s), 3.20~3.35 (1H, m), 3.44 (6H,
s), 3.35~3.50 (1H, m), 3.49 (3H, s), 3.55 (3H, s), 3.63 (3H, s), 3.84 (1H, dd, J = 4.5,
11.5Hz), 3.91 (1H, dd, J = 1.0, 10.5Hz), 3.93 (1H, dd, J = 7.5, 11.5Hz), 3.99 (1H, d, J =
9.5Hz), 4.01 (1H, d, J = 9.5Hz), 4.11 (1H, d, J = 7.0Hz), 4.30~4.40 (1H, m), 4.37 (1H, 4, J
= 6.5Hz), 4.42 (1H, d, J = 10.0Hz), 4.53 (1H, d, J = 10.0Hz), 4.60~4.70 (1H, m), 4.74 (2H,
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d J=6.5Hz), 4.77~4.85 (2H, m), 5.30~5.50 (3H, m), §5.52 (1H, d, J = 9.0Hz), 5.55 (1H, s),
5.67 (1H, s), 6.64 (1H, d, J = 8.0Hz), 6.70 (1H, d, J = 8.0Hz), 7.10~7.20 (1H, m), 7.25~7.40
(3H, m).

C NMR (125MHz,C(Dy) d: 7.22, 7.41, 9.67, 13.21, 13.56, 14.54, 16.35, 21.39, 30.84,
33.49, 36.09, 46.36, 46.69, 53.29, 55.63, 55.76, 56.07, 60.37, 65.27, 77.29, 79.88, 81.20,
82.31, 83.43, 94.58, 96.97, 102.44, 102.76, 110.67, 111.09, 111.59, 111.93, 119.34,
119.37, 122.64, 125.09, 127.91, 128.09, 128.29, 130.57, 132.32, 134.93, 135.34, 149.96,
150.30, 150.60, 178.63, 207.52.

FAB-MS (m/z, %): 1032 (M'+2, 2.7), 1031 (M'+1, 7.7), 1030 (M, 9.9), 968 (14), 784
(16), 753 (16), 690 (15), 440 (19), 391 (22), 230 (36), 136 (100).

HR-MS calcd.for C55H82018 (M'): 1030.5501, found: 1030.5490.
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(2R,3S5,4R,55,68,7R,8E,105,13S5,14R,155,16S5)-2,7-Bis-methoxymethyloxy-3,5-[(S)-3,4-di-

methoxybenzylidenedioxy]-13,15-[(5)-3,4-dimethoxybenzylidenedioxy]-16-[(1S,2E,4S,5Z)-2,4-
dimethyl-1-methoxymethyloxy-2,5-heptadienyl]-11-0x0-4,6,8,10, 14-pentamethyl-8-heptadece-
nolide (6) .

TIVIEHWAT. 7 (8.0 mg, 7.8 umol) OTHF (0.5 ml) J{IIZ. BT rY FIL
732 (2.0 ul, 15 pmol) . 2,4,6-F U Zaaa~xyJ 471y k (2.0 pl, 15 pmol) % JEIZ
WEFL. I6SIFMRIFL . R EX Y (0.5 ml) THRK. 4-OAFNVTIJEYTD Y
(2.4 mg, 20 umol) ZMATI HIZ IFMREL. RICHICMAEILT €= L KER%:
MATRE2FEIE®, T—7)LCHiiR. FRBLAAELET €Y L KE®R. EIIAE
KTHHL., BARET NI YLTERLL. SREER. REEXEEIN U< b T T 74
— (NFH BT FIL=1 1) WCTHEEL. 6 (6.8 mg, 87%) Mty L T8/,

[}, 432940 0.8, CHEL). ‘

IR v (neat) cm™': 2925, 2850, 1740, 1720, 1520, 1460, 1265, 1160, 1030, 810.

'"H NMR (500MHz, C D) 5: 0.94 (3H, d, J = 7.0Hz, C10Me), 1.00 (3H, d, J = 6.5Hz,
C20Me), 1.40~1.50 (1H, m, H14), 1.48 (3H, s, C8Me), 1.58 (3H, d, J = 6.5Hz, C6Me), 1.60
(3H, d, J = 6.5Hz, C14Me), 1.65 (3H, d, J = 5.5Hz, C23Me), 1.67 (3H, s, C18Me), 1.73 (3H,
d, J = 6.5Hz, C4Me), 1.93 (1H, m, H4), 1.98 (1H, m, H6), 2.82 (1H, dd, J = 8.5, 13.5Hz,
H12), 2.98 (1H, dd, J = 6.0, 13.5Hz, H12), 3.03 (1H, m, H16), 3.08 (3H, s), 3.23 (3H, s),
3.31 (3H, s), 3.28~3.36 (1H, m, H10), 3.39 (3H, s), 3.41 (3H, s), 3.35~3.45 (1H, m, H20),
3.45 (3H, s), 3.56 (3H, s), 3.88 (lH, dd, J = 1.0, 10.5Hz, H15), 3.96 (1H, dd, J = 0.5,
11.5Hz, H16"), 4.11 (1H, d, J = 10.5Hz, H7), 4.37 (1H, d, J = 6.5Hz), 4.35~4.41 (1H, m,
H13), 4.42 (1H, d, J = 1.5Hz, H5), 4.45 (1H, d, J = 6.5Hz), 4.53 (1H, d, J = 6.5Hz), 4.60
(1H, dd, J = 1.5, 8.5Hz, H3), 4.63 (1H, d, J = 8.5Hz, H2), 4.64 (1H, d, J = 7.0Hz), 4.66 (1H,
d, J = 7.0Hz), 4.68 (1H, d, J = 6.5Hz), 4.92 (1H, d, J = 4.5Hz, H17), 5.28 (1H, d, J = 8.5Hz,
H9), 5.31 (1H, dd, J = 1.5, 11.5Hz, H16'), 5.40~5.51 (2H, m, H21, H22), 5.61 (1H, d, J =
9.0Hz, H19), 5.77 (1H, s), 6.17 (1H, s), 6.65 (1H, d, J = 8.0Hz), 6.66 (1H, d, J = 8.0Hz),
7.30~7.45 (4H, m).

>C NMR (125MHz,C,D;) d: 7.49, 8.48, 11.10, 12.59, 12.91, 13.33, 14.31, 16.72, 21.24,
23.07, 29.77, 30.08, 30.16, 30.96, 35.23, 37.27, 39.74, 43.68, 44.77, 45.45, 55.35, 55.50,
55.56, 55.60, 55.83, 63.77, 78.25, 80.05, 81.86, 82.92, 85.78, 93.64, 94.44, 97.50, 102.43,
102.80, 110.90, 111.39, 111.95, 111.97, 119.31, 119.51, 122.52, 131.74, 132.41, 132.84,
133.57, 135.90, 136.04, 149.95, 150.20, 150.64, 150.91, 169.80, 207.75.

FAB-MS (m/z, %): 1014 (M'+2, 8.8), 1013 (M'+1, 16), 1012 (M', 11), 663 (8.2), 211
(31), 154 (73), 136 (56), 45 (100).

HR-MS calcd.for C55H81017 (M'+1): 1013.5473, found: 1013.5440.
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BHEICET HEE

Methyl (2R,3S5,4R,55,6S,7R,8E,105,135,14R,155,16S8,17S,18E,20S5,212)-3,5-[(S)-3,4-di-

methoxybenzylidenedioxy]-13,15-[(S)-3,4-dimethoxybenzylidenedioxy]-4,6,8,10,14,18,20-

heptamethyl-16-hydroxymethyl-11-0x0-2,7,17-tris-methoxymethyloxy-8,18,21-tricosatrienoate
{I5)

TIWIEHEKRT. 7 (1.0mg, 1 ymol) OTHF (0.5 ml) FHIZ, W T HFIYFILT
3 (1.0 ul, 6.4 pmol) | 2, 4,6-pY ZauaxrJA4)ILZ7ayY E (1.0 ul, 7.7 pmol) %I
WE L. 14BFMRIEL . RICHICEAKAY /- EMATRc:2BLEIE. T —F IV THFER
L72iR. RABEILT £ LKEHR. BAIKEKTHREL. BAKRET MY DA TE®RL .
BHEER REZEESNN IO TITI 74— (ANFY Y I EEBIFIL=1 1 2) ICTHE
L. 75 (0.7 mg, 70%) %ZmtafEdks L CHL.

IR v (neat) cm™': 3500, 2950, 2875, 1745, 1720, 1520, 1460, 1265, 1160, 1030, 805.

'H NMR (500MHz, C,D,) 5: 1.00 (3H, d, J = 6.5Hz, C20Me), 1.17 (3H, d, J = 7.0Hz,
C10Me), 1.23 (6H, d, J = 6.5Hz, C6Me, C14Me), 1.28 (3H, s, C8Me), 1.41 (3H, d, J =
6.5Hz, C4Me), 1.62 (3H, dd, J = 1.5, 6.5Hz, C23Me), 1.60~1.70 (1H, m, H14), 1.77 (3H, s,
C18Me), 2.04 (1H, dd, J = 4.0, 16.5Hz, H12), 2.00~2.10 (1H, m, H6), 2.24 (1H, m, H4),
2.65 (1H, m, H16), 2.77 (1H, m, OH), 2.86 (1H, dd, J = 8.5, 16.5Hz, H16), 3.15 (3H, s),
3.21 (1H, m, H10), 3.28 (3H, s), 3.30 (3H, s), 3.42 (3H, s), 3.43 (3H, s), 3.40~3.50 (1H, m,
H20), 3.53 (3H, s), 3.56 (3H, s), 3.57 (3H, s), 3.82 (1H, m, H16"), 3.90 (1H, m, H16'), 3.95
(1H, dd, J = 1.5, 10.0Hz, H15), 3.98 (1H, dd, J = 1.0, 10.0Hz, HS), 4.06 (1H, s, H7), 4.11
(1H, d, J = 7.0Hz), 4.39 (1H, d, J = 6.5Hz), 4.43 (1H, dd, J = 1.5, 9.0Hz, H3), 4.52 (1H, d, J
= 7.0Hz), 4.56 (1H, d, J = 6.5Hz), 4.66 (1H, m, H13), 4.71 (1H, d, J = 9.0Hz, H2), 4.72
(1H, d, J = 7.0Hz), 4.77 (1H, d, J = 7.0Hz), 4.78 (1H, d, J = 4.5Hz, H17), 5.30~5.45 (2H, m,
H21, H22), 5.52 (1H, d, J = 9.0Hz, H9), 5.54 (1H, d, J = 8.5Hz, H19), 5.60 (1H, s), 5.64
(1H, s), 6.64 (1H, d, J = 8.0Hz), 6.70 (1H, d, J = 8.0Hz), 7.30~7.40 (4H, m).

FAB-MS (m/z, %): 1045 (M'+1, 12), 1044 (M', 9.3), 1014 (4.3), 979 (9.7), 871 (8.2), 797
(13), 616 (11), 557 (14), 435 (16), 391 (15), 211 (22), 154 (78), 136 (95), 69 (100).

HR-MS calcd.for C56H84018 (M'): 1044.5658, found: 1044.5710.
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AFNGEHET—F

Z2 L ETIV(2) DHET ¥

2{22WT, CONFLEX 3% v, REED VKT —H 64.0kcal/mol F C % EHRMEB L L TEf
BeiTol-%m&. 109302 R —hr@E Ih:.

LITFiZ. 4.0kcal/molIPID L3 NV F —~RENIZHFEET 50 KT —DFTERE (POP.,%) &
BREE R T —0dihedral angle%® 5x L 72,

Minimum Energy 1is 72.5332 kcal/mol
Average Energy is 73.5194 kcal/mol

N ORG EGY REL EGY PO.P..
1 T 5.3 00 30 ., 2595
2 i A B . «66 9.9540
3 i B S I 73 8.8008
4 T3 529 - 718 8.3754
5 T3 35 « B2 7 +6351
6 73.49 w36 5.89801
7 < e e B N 4.0422
8 T4 .29 105 LA CE
9 A S 1.80 1.4453
10 74..33 i.80 1.4432
11 74 .34 1+81 1.4269
12 74 .42 1.89 1.2405
L3 74 .43 190 1.2221
14 74,48 195 A 3.8 5 B
45 24 45 .3 2.00 1.0346
16 74 .61 2.08 «I059
17 74 .67 2.14 .8186
18 74.69 2516 JTLY
19 174 .72 2« X8 o -
20 74 .86 Sl B 2o
21 74 .90 24+37 y o038
22 74.98 2.45 .4830
2.3 5 0 2.48 .4565
24 75 .06 2x53 4233
25 TH «16 2.62 « 3594
26 75+ 18 2.64 .3476
27 TH &l 2.68 + 3299
28 25,21 2.68 3267
29 75 .26 213 w3013
30 75.27 2.74 + &95H 5
31 75,30 e d 7 .2809
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32
353
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
o
52
53
54
55
56
57
58
B9
60
61
6 2
63
64
65
66
67
68
69
70
4 5
72
T3
74
75
76
77
78

5
T
75
75

T8 &

D
4
7 i
15
75
=5
2 S
5

7B 4

75

4 Ba
VB

7%
o
5
g
75
75
76
76
76
76
7B
76
76

76 .

76
76
75
76
76
76
76
786
76
76
76
76
76
76
76
76

58
«70
5 Hed
«73
M
e B

.82
85
» BB
89
89
23

«36

.98
« 98
+ 01
. 0%

1 08
o

11
wd 3

.20
-
.26
.29
g
« 31
.38
.38
+39
.41
.42
.42
.43
.46

\S]

wwwwwwwwwuwwwwuwwwuwwwwwwwwwwwuwuwuwwwwwwwwwww

.81

» 1 5

« 19

B

.28
.28

i 3
o

oD
.41
.42
.44
.44
.45

« 53
+«586
+ 56
o g
« 27
- 88
«+ 60

.67

w k3

w7
- 78
.84
5
v B'S
«+ 87
.88
» 89
.90

.2634
.2468
.2106
« 2876
e 1762
.1439
v 23 TS
« 133
« £ 347
« 28478
v 2 192
+« 1. 1385
1166
r & 118
« 4108 3
.1048
.1042
+ 3982
.0949
« U233
.0907
.0904
.0894
- U852
-.0785
. 0782
.0746
.0744
0729
» 0727
+0719
.0696
.0645
L0615
«. 0569
.0554
0530
~ 521
.0510
.0458
.0455
.0452
.0436
0429
.0423
.0417
.0400




Dihedral Angles

{ 03 -~ 3 - 4 - 5 ) ~81.7
( 3 4" & - 5. ~ 04 ) B2.0
( - B = Q4 =~ 21 B0 7
( 5§ - 04 - 27 =~ 03 ) 65.0
{ 04 - 27 - 03 - : p -64.6
( 27 - 03 - < L 60.0
(v DT 4183 ;,> 324 ~ 18, ) 55 o 2
( 13 - 14 - 15 - 08 ) ~8§5.3
(14 =3B~ g8 - @293 62 .2
( 15 ~ 08 = 29 - 07 ) =68+ 0
( o8 -~ 29 - 07 - 13 ) 64 .3
(-39 +. 0%, - 13 = 8.} «61.4
{ 0L = 1. + o % . ¥ 10853
( 1 - 3 = 4 ) -~ 3160 .4
( 4 - 5 & 6 - Rl 144 .7
( g = 6 - 7 - 8 ) -53.6
( i : A g 9 ) 12318
( B & gL~ 320 ="114] 147 .6
(" 9 =930+« 31 = 12 ) -65.0
(g =" 33 » a2 .x B3 -52.3
{ 131 - 12 - 13 = 14 ) ~ 3720
o8 = BB e B AP ~53.6
ELES 20380~ 17 '+« '©913 47 .8
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Cl1~C12795 97 A b (4) OHBT—F

REEDERT—H53.0kcal/mol F CRERMBE L CHEZITo &R, 1075@D 2 K
7-HHERIN.

PIFIZ. 2.0kcal/mollID LA K —~RNICHFRET S5 KT —OFEHRE (POP.,%) &
RBED R —0dihedral angle® jr L 7=,

Minimum Energy is 44.7311 kcal/mol
Average Energy is 46.0184 kcal/mol

N ORG. EGY REL. EGY POP .
1 44 .73 «» 00 2..7699
2 45.02 529 6.0064
3 45.10 e 3 5.2Ll53
4 45.11 38 5.,1188
5 45,35 .62 3.4180
6 45 .41 « 67 3.1249
7 45 .55 8 2 2.4483
8 45 .55 .82 2.4466
9 45.61 .88 e Bk 0 B
10 45.66 « 92 2.0514
L 45 .66 93 20323
12 45 .72 +9'8 1.853%
%3 45 .74 I« Ok 1..7835
14 45.81 1.08 1,5663
15 45.82 1.09 L.58560
16 45 .82 .09 1.5499
17 45.86 1413 1.4480
18 45 .88 et 1.4056
18 45,92 £ 189 13195
<0 46 .07 1.34 1 .0203
21 46 .07 1.34 1.0184
22 46 .12 .39 « 9370
23 46 .15 1.42 - 8916
24 46.16 1.43 .8794
25 46 .19 1.46 «+B 301
26 46 .20 i P B ¢ .8202
27 46 .20 1.47 .8184
28 46 .21 1.48 +BOG3
29 46 .22 1.49 7869
30 46 .25 :+.5% .7472
331 46 .26 ru.53 .7364
32 46 .26 Lol 7336
33 46,30 1.56 « 865

94




34 46 .30 P .6894
35 46 .34 1w Bl .6422
36 46 .35 l1.62 -5368
37 46 .36 1+%53 +o 218
38 46 .36 .63 .6202
39 46 .42 % .63 D BHY 1
40 46 .44 R .5449
41 46 .50 L+T77 .4921
42 46 .53 L o840 .4707
43 46 .53 1.80 .4654
44 46 .54 1.81 .4601
45 46 .58 1.88 .4310
46 46 .59 .86 4213
47 46 .60 186 .4193
48 46 .60 .87 .4179
49 46 .60 1.87 .4156
50 46 .62 1.89 .4045
g 46 .64 L .81 + 3912
52 46 .65 &+ 92 . 3826
53 46 .65 g « 3807
54 46 .66 g + 3783

Dihedral Angles

{158 - 3 - 4 - 5 ) -56.6
( 3 - 4 - 5 - 04 ) 56 .2
( 4 - B = 04 - 207} -61.4
( 5 = '04 - 20 ~ 03 ) 64 .2
{ 04 - 20 - 03 - 3.3 -64.6
{ 20 =03 .- 3 - 4 ) 6252
{ 19 = 07 -~ 1 = 03 ) L
{1 r ¢ r A 2 = 0Q20) 24 .4
( 1 - 2 - 02 -~ 13) e & T 3
{02 - 2 - 3 - 03 ) 58 .2
( 4 - 5 - 6 - 9 -5 51.4
( 5 - 6 - 7 - 8 ) -178.9
( 6 - 7 - 08 =~ 16 ) -164.6
( 5 - ¢ TR 8 - 9 ) -92.4
( 8 - gL~ 30 < F1:7 149.5
{ g = 16 - 131 ~ 12 ) -61.3
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C8~C1875 X (5) OftET—%

REFED R~ 53.0kcal/mol ¥ CR FHRMEH L L CHERIT-o LR, 760l 2k
7—-NEEINT,

LIFIZ, 3.0kcal/mollIMD T 32 UV F —~BMNICHEET A2V R —DEERE (POP.,%) L
REE D KT —0dihedral angle’® 1 L 7>,

Minimum Energy is 25.3890 kcal/mol
Average Energy 1is 26.5736 kcal/mol

N ORG. EGY REL. BEGY POP .
1 45438 « 00 20.0166
2 285412 o ol 11,4787
3 26 .10 s Tk 6.0567
& 26 . 22 +83 4.9333
5 26 .40 Ave O 3. 6325
6 26 .43 1.04 3.4677
F 26 .46 2o OF 3.2631
8 26 .47 L. 08 I S
9 26 .50 & Al 3.0870
10 26 .51 £« LB 2.8924
o | 26 .64 1.26 2.4007
12 26 .85 1.46 L .7025
13 26 .92 .83 1.5040
14 265,99 1.60 is33386
15 27 . 03 l1.64 1+260)
16 27 .05 1.66 1.2069
L7 27 .08 lL.69 4wl 50%
18 27,09 1,748 1.1293
19 &% s L3 L.%4 i1.0662
20 27 .14 LiT5 1.0389
21 <7 +-18 £+79 .9747
22 -7 18 1478 .9734
23 27 + 18 1.88 .9647
24 27 + 21 1.82 LT3
25 27 . 22 i .83 « 3133
26 27 < 23 .85 «~ 82869
27 2% +33 1.94 .7524
28 27 .44 2a05 + 6295
29 27 .49 4540 BT TS
30 - B G 5 £ +12 + 58550
334 27 .54 7S B 2 -.5296
32 2755 <.16 P i
33 <7 .56 7 JI B «B5 114
34 27 .60 b S 2 § 4755
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28
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
-
52
53
54
55
56
57
58
59
60
61
6 2
63
6 4
65
66
67
68

27
27
27
27
27
27
27
27
27

28
28
28
28
28

62
67
68
&3
77
80

" B2

90

-
28.

28.
28 .

28
28
28
28

28 .
28.
28 .
28 .

28
28

.

28«

28
28
28
28
28

o

2 8.

04
06
09
14
15
16
1.6
18
21
22
23
23
24
25
28
30
320
31
33
.
34
35
36
B
38

.28
.29
.34

.41
46
w5
oot

« 67
« 70
.
.76
. BF
-
.79
.82
+83
2.84

NN NN NN DN NN DNDDN

[\

NN NN

2+85

v g B
2+924
2+.93

. 228

2.927

2.98
2.99

97

.4603
+ 4262
.4206
«3825
.3564
.3406
.3144
.2904
+ 2626
s £.202
v 2 192
+2103
« kS L0
1902
o TR .1
. 1867
ok 3D
.1714
+» LBT B
« 4663
.1649
.1634
.1604
« 15 14
.1478
.1460
.1442
.1431
<L 3IF3
s X367
v 358
+ 1321
+ 1. 307
+1L&TY




Dihedral Angles

LG8 = F | = 8 - 9 ) 55.1
R S g = 9. ~"0% ) -55.0
( 8 - 9 = 0% -~ 1% ) 61.8
( - S . SRS B SR b ~65 .0
( 03 - 17 ~ @2 - 7 ) 64 .6
R B SRR ¢ - TR 7 - 8 ) -61.5
§1 & = 3 - 4 - 5 ) 102.8
( 3 = &= 5 - 6 ) -64 .3
( 4 - 5 =~ 6 - v 138, X
( B s 6 -~ 7 - 8 ) 176 .5
( 8 - 9 - 10 - 11 ) ~-53.7
( g = A0~ "R~ OdE ) “83 .3
. B0 58l =084 = 8K ) 53 .4
( g <30 S= 1% = .08 ) 67 .5
¢ 10 = 18 ~ O% = 16 ) o e 5




COBXFNVTATIVE (5) DRBT—¥

BREEDAVHRT—h 6G4.Skcal/mol F CRFEHRMEH L L T ERITo 4R, 10040 2 0k
T-RRERINT.

LITFWZ. 4.5kcal/molIID LR IV F —~HEICHEET A2 K2 —DEERE (POP., %) &
MEE D RT—0dihedral angleZ iz L 7>,

Minimum Energy is 61.6180 kcal/mol

Average Energy is 62.4509 kcal/mol

N ORG. EGY REL. EGY POP

b 61.62 00 57,3196
2 e« 33 G 6.2607
3 62 .99 L& 37 5.682340
4 £E3 .01 L339 5.4672
5 63.06 1.45 4,992%6
6 63,18 & s B7 4 .0752
7 63.74 N Lo 398540
8 63«75 A w29
9 63.80 L 1.4339
10 63.84 o b2 l1.3546
11 64.19 4 +5% .7481
12 64.19 .57 .7461
13 64 .27 2.66 .6463
14 64.34 - PR e BT
15 64.36 2.74 + 5629
16 64.36 P .5554
27 64 .43 “« .81 .4940
18 64 .57 2.98% + 3900
15 64 .57 <« 96 s B89 1
20 64.63 301 3 BB E
21 64 .64 3,02 .3504
22 64 .72 34,10 «3 085
23 64.78 3.16 «w 251
24 64.79 don LT g & B
25 64 .88 3.26 » 2318
26 64.90 3«28 s a5
27 64.91 3.340 2188
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28
29
30
31
33
2.3
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
531
52
53
54
o5
56
57
58
59

65
55
65

.

.

.

65

65
65
65
65
65

-

-

65 .

65 .

68

65 .

6 .S

65

6B

65.

65
65
65
65
65
65

02
24
=5
29
29
30
34
37
38
38
38
42
47
= 4
56
60
69

v 3

-

o5 .

65
85

o

5.

66 .

66 .

66
66

-

66 .

79
84
86
8 6
%3
23
96
98
04
04
09
09
11

12

B R W W W W W W W W W W W W W W W W

L S

[1=8

&
4
4

-100-

.41

.68
« 59

«T7

«86
.89

007
v &1

. L7

v 2B

R

. 34

: 3B

.42

.48

«+1820
v L 267
e da 33
wd. 168
«1 158
« L 139
w L L9
«aia 3
0996
L U992
.0988
+0926
0880
« ST
0731
.0687
~05889
0553
.0497
.0460
.0443
.0441
. 03986
+ 0393
- 0377
.0364
0329
D329
« Q299
« 0299
- 0290
.0285




Oio
OMe
27

Dihedral Angles

ARE & i Sl Mok 4 - 5 ) » 559
( 3 1 4 = 5 -~ 04 . ) 53.5
. 5 = 04 = 28 ) -60.8
( = 04 '~ 28 + T3 ) 64,6
( 04 - 28 - 03 - 3 ] -64 .6
( 28 - 03 - 3 - 4 ) 60 .2
( 07 - 13 - 14 - 15 ) 56 .8
S - Sl Bl = el I SR ot 56 « B
t-24 <485 - OB ~ 30 ) 61.8
(08 o~ 080 1=39 = 7 ) -63.9
FLOE Ty 38 = O oy 489 £53.9
{ G s OF G ~ AR ) -62.0
o BL _» R I 3 .3 = h a4 43
( i = 2 - o2 &) ~150.1
( 4. = 58 - 6 - g 144 .6
( 5 = 6 - 7T - 8 ) ~ 8045
( H. = ¢ R g - g ] 123:0
( B R L e S 81.4
{ B e e e 32 TE.5
o SR S 6 LI SR - G S w174 .2
WlE e Fa3 el B4 ) 165.2
Ukl o~ A8 = 58 4 3% 3 -84 .7
G180~ X6 '+ 3T = 09 ) -48.9
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NIPPOM DENSHI KAGAKU CO., LTD.
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