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HEEOEPHDZ LD LFAREROEMR UEIEIZBW TR, BERS2ESNKRDH
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bhp, ZORKEEPRATIE. 7 e BRI OBRERELF T 2EELRA
MERIZBIIA2EREFFLLTEATHI L EDNS,

Fig. 1

T hurBEAERRTETARRL, FIAIEC-SMICEBRESZ AT ST b UEERE
ER Q) DEMBETRGICLY. Y-V ElikEEZONDBT I R (3) &
5z, EEZOBEIMICTARNERNFET DL, TAFAEL 4 (LOBBREN VR
DERIZERETELZ L ThHB, THRbL, SMOMERIERTE L TEMEBTRG
MESMAEBRAIETL, BECBREEELCINZERYRBLNDZEIIHS
(Scheme 1)/,



Scheme 1

—h. T BOT ) —VHKEEREE U VBET AT AOL ) RREE L L. Ak
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7 by () BPABBRMICEOND. £/, T e U8 @) OEMEBITRISIZEY
HBon-fLE®w 8) ZHAKL., 77 /U F (9 &LAER 1L4AMNRISZIT) LED
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(Scheme 2),
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EVMEAMBFLLTHWA ETRHLEZONDZ LMD, SFETHREIN TS
C-5 (L~DEBREDEAFFRIZ OV THRSB,

T ha U EEHBVIEFOFEED C-5 (LD T VX NALROT L IALIX, Pelter %%
RV BEINTEY., RIFRT I BRERVBBONTWS, ThOBAFLT b
Z—F (11) ZLDAIZE Y UFA{L L, KRWT TMSCl THUEET B & 4- X FFT2- K
UAFNLINLTFTT T (12) BERT AN KILEWIZFD C-5MLIZBNTHREL
DORETFHE ORIEHAETH D, HlziE, (12) ANV FZ AT N, TEZ—)L,
ANBR=N, TINMNTA REOREFHEISSEDLZLIZEY y-TAFMER
Wy -7 IR EEBROPOENETET L, S-BRT bo U BFEEEZELD

(Scheme 3
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Bz Pelter 29 {3, F Fa L BO TN F—ARKEIZONTLBEZ T TS, T
bbb, AFNT haFx—h (11) & dihydrocinnamaldehyde % LDA 774E TG X &
BE UAAME 20) BT UF-HIE 21) 3 45 OETHEONRD Z L ERE
LTW3, ARIGIZEBW TV AERBRENED 6 THRWEOD, 7 e #o X
IREBERERELETHIEW L WNVR=NALEVOREMNMEISIZENT, F L
—Va VHIER—RICR AL SERIERF TH D . AEEORIEE ISR
95 Z & & L7 (Scheme 4),
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Scheme 4

i Schlessingér %5 X, a-AFNT bu e trans-(25,55)-dimethylpyrrolidine
EDREEET 7 b (22) AL, FIZT7 by (22) ELDA LWBILAEYF Y
L) T—F (23) KTNAFRAINTA FERIGEED L, C5 (L TOT AFIALIAL
BEIRBIRMIZ, £/ trans-(28,55)-dimethylpyrrolidine DSLEZIRIZ LY BIXEN-OF
AR CRIGITETT L, -7 A VBHE 24) BDEARMHE LTELND LH
LTV % (Scheme 5),
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Table 1. XZ/EMT 7 S O T7 L ALKE G

minor

R-X Products (major : minor) Yield (%)
Mel 98 :2 86
Etl 99 : 1 74
(E)-CH,=CHCH,Br 99 : 1 89
PhCH,I 99 : 1 99




Wiz, 7 b UEEFREEO CS (LICBREZEATIRSEFA L, XRRYOE
Rl % 20T 5,

TR L DT Pelter ¥ i, 4-X FFRV2- P U AFALINFFRTT T (12)
% ZnBr, 7#7/F PhC(OMe), L UET 2 Z &£I1Z XV vy -TAF AL ZITV, RV T Buli %
AW TBBER ST L. fadyenolide (26) DARICEKII L TWB, EAFAT b
%— bk (11) % LDA THHE L. dihydrocinnamaldehyde & IS, ARk L7-KEEEED
AFIMEEITIBIZED y-TAFAT baFR— (27) &%, BITEITE T piperolide
(28) DAERIZHEEI L T3 (Scheme 6),

MeO, MeO, MeO
/\ ZnBr. Me(‘) o "BuLi Ph T
OSiMe; —— = 0; -+ Ph ‘ o——— —_— o}
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Scheme 6

FBAE VL, 2004F V-AT A K (29) La-A YV TRENT FR VBT AT
NERWT L R—ARIGEITWMEEY ) 2B BIRMICERL. ZOELRG%:
Bt & LT brassinolide (30) DISH % ST ASRINAVIZHEE L TV 5 (Scheme 7),



Brassinolide

Scheme 7

FICBFH% 9 |X. Schlessinger AR LEAFNCERES Y, 7 b UV BHE
f& (31) &£V blastmycinone (33) DA KEHE L TV % (Scheme 8),
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UEDZEED, T R—AKIGEFNICE S B TFURIZ L > TT e Bk
CZFDOFEEIIB EOETORRIZEBWTELERIRBO I FEMT 2 Z LAFEET
HY., BECERELCINERRYMOFERLERRTFLRDLEEBZOND,

ZI T, FHIIT e UBOCSVITEREZFEATARIGE LT, £3T7 a2
BENEOFERL INVR=EEWE DTV F—VRISIZER LT,

TN R—=AKIGE, IAR=ALERHOEIND T ) T — N, A—H5VIE5
DHNR= G ERIGESED Z LIZ LY M BRIRMICRB-RREGETRT S,
AR BNTROEERRISD—2THS 7, HEEDT IV F—/LRIGIZEW
TiX, Li, Mg, Si, B REIFIERER-/ 77— FBHAVLN, FOMEBERNE
ERIRA IR B - R BB ESTREIERESEEEZ G T 5 LEMERIZB VW TEERE
BRI LTWB, £2, TN R—AKNIBIT AT ERRMEIL, BAFERORETT
TERMOREMITIKIEFET 503, EERPIEG T TIIRISOBEBIREOHEXHIZENE
PALARERM 2 BT 2 2 BN TV, —F, FL—3 3 VR SEHIEE
ELTEERERO—D2>THD Y,

EEX, T harBEINLR=EEY L ORIGIZEBVWTALE R OSLERIRAYIZ X
ISEEITIR DI, ZORBBEEIT 7, £/, FL—va VHIBCEIT 548
DR LREFTT XN ODOEBIZOVWTORTFT LML, ZOFKR, 7 b VB
E P DTN R—IVRISIZBWTIT » F- MBS ERER G4 & LT, —
F. T he oBHEAKLTATE REDOT NV R—IVRIGIZBW TRy v-fHIE (37)
FERBEELLTEZZZEEZHLNIILE 9 ZOMOFEBOWTIE, F—EF
—Hi R OE _H TR ~<2% (Scheme 9),
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Wiz, ABEERAMCIEERZLEDDIELBEETIZENDL, T ha VBT
JEREATIOIRIGHEELEZOND Y, BEFEIEZT VT ROW LR LVEERN
BRIIBEMZONTALEHTHEAIVIZEB L, 7 huUBOA I U ~OREMM
MRS Zmeat Lz, £FOfRR. BREFRIEERELF > TRISITEITL. Y -fm
B 39) ZEMMEL L THIZLNTERE Y, ZOMOFEM WL, F—FE=

i Tk~ 2% (Scheme 10),
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BIZ, Pelter E1X7 "V BED C-S DT NAFNALE 4-A FHT2-F Y XAF ALY
NEFTTT (12) ZRELTTo T A, AFEZHRL. LVBETERTTV
FMMEEITOZEEBNE LT, T havBBERETAIANTA REDTAVF NV
BIZOWTHIRET L7z, ZOROFEESWTIX, F—EFENF TR
(Scheme 11),

MOMOQ, MOMOQ,
bso + R-X ' = R—bzo
(8] (@)
41 42
Scheme 11
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WIZ, BTR L2 KD ICEEDRAB LIS EFIA L., fr ORRMERERT L,

Sesbanimide A (43) R U'B (44) 1%, 1983 F\Z < A BHEM D Sesbania drummonii
BLVHEBESNRELTEEEREETI7 4004 RTHD, ZOHKS KB
ERWZINZ, ZI b7 aA KiFigure 2 1287 & 5 228k LI-AREFLE2EDL,
OWNL L SEDOAT rREF TS 0D AL LD CERICHET S BR L
DTN A R THD,

43 Sesbanimide A; R! = H, R? = Me
44 Sesbanimide B; R! =Me, R2=H

Fig. 2

Sesbanimide DERKAFRILZ I E TEHBME INTIB Y | 1985 F Terashima & 1%
D-xylose & ¥ 217# TH 5115 D-1,2-O-isopropylidene-xylo-furanoside (45) % tHEFE
&L, 2fEDEREDKBEEZE T D ABIROGHIZHIA LIZZ EEH/RELTND, &
5121986 £ DIZiX, LR ABREZA T 2P (-)-glutarimide diol (47) LY. %5 C
BRZME L, (+)-sesbanimide A (43) K& UY(-)-sesbanimide B (44) DA L=
EEHE L TWBD (Scheme 12),
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47 ©

45 46

—_— —_— 43 (+)-Sesbanimide A
. . 44 (-) -Sesbanimide B

Scheme 12

1986 4 Roush % 9%, 7 VU V73— /L FHFEMEK (49) XV &V (Z) v -alkoxy
allylboronate (50) #27 VEAT AT RERIGI®DZ LITL D ERIRMIZAET
UNTHa—i (51) ~Li#Ex AB BOVT7T AT VABIRMBRIZRIILEZZ L %
HE LT3 (Scheme 13),
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Scheme 13
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* 72, 1988 4 Tomioka % V%, Kb REM2FEED 1 O TH 5 D-glucose 125, 221
FTFRIZ T(+)-sesbanimide A (43) DEERIZEII L2 L Z@E LTV 35 (Scheme 14),

/\9

43 (+)-sesbanimide A

Scheme 14
HIZ, 1992 £ Grieco % 'I%., glyoxylic acid & cyclopentadiene & Y BB 2B SN 3
“RMET b (60) BHEREEE LTHY., 7 I{KD sesbanimide A (43) & B
(44) DEIZRII LI Z L 2#E LT\ 5 (Scheme 15),

MOMO AN

O O
— TBDPSO TBDPSO 0
o) O
60 61 62
o/\o TBSO Me O/\O
O —_—
TBDPSO OH NH OH ©
TBDPSO N 0
o)
—> 43 (£)-sesbanimide A
— 44 (X )-sesbanimide B
Scheme 15
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FITEERIT e U BHFEELTATE DTV F—ARIGEFRIATE 2 L1
LY. BREDDIODEFTAFFHLOEHEETLIFELRIT LI, $2b5, D-
mannitol £V H/ONBR)-2,3-0- 7 a~FL YT T UBALTATE R (65 &£ A b
XUAFNALT haxr—F (41) OYFULAT ) F— FOF L — MIFEREMA RS &
DELNBEy-TIFAT bux—h (66) ZHFEFEE L, AB BOARKIZHT 5 HE
HRRPREE R "RB/IET 7 b (62) ODF TFTALAHRERET LT ™ (Scheme 16),
OB OFMZONTIE, BEETRAND,

<——;2 MOMO Q MOMO, Q MOMO
— 0 — 0 =
3 § E}; \)\/7;3: ’ \)\/\7_}:
o\)\ ) o! 0 o )
CHO O H (o} H ,//0
OTES OTES
65 41 66 major 67 minor
o o
—> —_
TBDPSO (@)
O
62 43 Sesbanimide A R!= H, R?=Me

44 Sesbanimide B; R! =Me, R =H

Scheme 16
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Restricticin (68) 2 TN restrictinol (69) 1. 1991 F Merck f: & Roche t: 2 k- T
Penicillium BOH ¥ LD HEES N8 LWHORY = U REAEME TH Y | #1112 1992
£E Bristol-Myers Squibb #t: *IZ & - T Scoplarioposis sp. & Pycnidiophora sp. &V %
I restricticin (68) & # DIFZIRD lanomycin (70) NERINTWD, FNHDLEY
OEETHKENSIL. T o RrE S VR EIZ42ORERLERESZ L THD,
restricticin (68)DH T HERE RHLEFEIEMIL. P-450 lanosterol 14 @ -demethylase DFAE
ICER LT Z ERMEATN TN D,

' /'\/\/\/\/
Ri= ACNH, Ry= SN\ 68 Restricticin

R,= H ISR Ve VO 69 Restrictinol
1
O
OMe R,;= AUNH, R,= )\/\/\/ 70 Lanomycin
Fig. 3

Restricticin OB RIZZNE TEHEREINTIEY, 1993 £ Bristol-Myers
Squibb ¥t @ Jendrzejewski % 2. restricticin (68) DEHT B C-2, C-3, C-4 DREFHF L
&R CHEXBCE 255 9 % L-mannose (71) ZHFERELE U THW., 3 KBEEE X F /L
BIIEBTAEZLIZE-TEEERDAT M7 T VR (74) A L. RWT
RISHZHEES B Z £ 12 KLV restricticin (68) DEAFLIZHKII LT3 (Scheme 17),
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68 Restricticin

Scheme 17

£7-. FIL< 1993 4 Roche £t @ Shimma % *}%. L-glucose (75) ZHEEE & L
T, BEFDOFEE FW T restrictinol (69) DA T3 C-2, C-3, C-5 DARFFL & [E U
REZATHIELVZ0RR (76) AL, RO THISHEHEET S Z £I2 XY restrictinol
(69) DEEFIZAATIL TV 5D (Scheme 18),

69 Restrictinol

Scheme 18
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1996 4F Paterson & X, o, 8- AT AT & REAFEEER DT /77— F (80)
DOSLEBIRA 7 Vv F— VUG 2RI LU T restricticin (68) DEFUIZERTI LT\ 5
(Scheme 19),

OH— 68 Restricticin

—p

OMe

81 82

Scheme 19

7. FIL<L 1996 4 Kang % 1%, BEMOT Vv =2—/L (83) ZBE{L L TH/OLNDT
T e R (84) &(E)-crotylboronate & DH 7V 7 RIS ZFA L Tlanomycin (70) O
BRI LT3 (Scheme 20),

O-_aCOOPF
/\/\B: j‘ r.
O~ "CooPr

——i

Scheme 20
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W2, 1999 E Barrett % %, (S)-(+)-3-hydroxy-2-methylpropionate % HiFEJFEH& L
C. pyranose FHEE (89) ~tE x| HIZEITRZE L TH LS vinyl iodide (90) &
RISERICHY T3 vinylborane % /37 VU AfEF AW/ 0 X v TV VRIS E
175 Z &2 X Y restrictinol (69) DERIZETI LTV % (Scheme 21),

W OIS 0
MeO ~ MeO NN ——» 69 Restrictinol

TESO Pd(PPhs), TESO = .
TIOH

90 91
Scheme 21

% Z T%# 13 restricticin (68) X% (! lanomycin (70) ARDOBEFHEIKL 25 45D
ET AREFLEETALEY 95) 2. 7 b o EBHEERK 92 L(R)-23-0v
7a~nxv YT URATATE R (65) L DX L— g UHEREAINRIG 2 8
RIS & LTART A2 E2RF LY, ZOMOBMII OV T, BEZETRNS,

MeO, Me MeO. Me MeO, Me
QO — (0] — 0 =
+ e +
O\)\ 0 0\)\/\ 0 O\)\/"w Y
CHO 0 ;i 0 - K

Ko}

OTES STES

65 93 major Me 94 minor
AN N X R
| mem— >
g
Me OW]/\NHZ
OMe
0
68 Restricticin: R = n-C3H4
70 Lanomycin: R = CH;
Scheme 22
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Pestalotin (96) 1%, 1972 &2 Kimura® 512 X YV MR IR TdH B Pestarotia
cryptomeriaeolca X V) BEEREEREINZ OV YV EBLUOERERTHAEHTDH
%, BELORBIZa, B-FEFS-Z7 FPVBREFTHZ LRV 2 OOBET 2K
BELVHIZELTWAZETHDE, /-, ZOFTH(-)-pestalotin (96) ILFRV 4
HERE AT L0, ERALFRICOIERZED TE,

OMe
OH

96 (-)-Pestalotin
Fig. 4

1974 4 Oyler % 24, 7 U AT a— (97) DI RFUALRIEEZFIAL T(E)-
pestalotin (96) MDEARIZEKTI LTV 5 (Scheme 23), Z ZTid, KEEEIZ & 2 BEA
PRIZED VAR EEIRANIIERIN TN,

O
C4H9'CH-CH=CH2 - C4H9-CH-CH_CH2 —
—re - e
OH OCH2C6H5
97 98
0]
7 °
C4H9'CH'CH-CH2'CECC02CH3 —— OMe
—_—
OBz OH
99 96 (£ )-Pestalotin
Scheme 23
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Pestalotin (96) 2 AT B I1ZH 7 > TORBERIL, 2 DORFFLEVNICHIAE L.
IRELEETEHTHDIH, 1984 FHE V3. Yy —T L ARFRF(LEF]
AL TERLUZRMESZ I L, (-)-pestalotin (96) R UNE D BME(R (105) DERRIZH
ZH LTV % (Scheme 24),

100

5 OH
105 (-)-epi-Pestalotin 96 (-)-Pestalotin

Scheme 24

FITEEDZ. T hoUoBBEKE T AT B LICEVBONTy-TAF
VT hrxr— b (106) &P EE L L T(L)-pestalotin (96) DERERE L7
(Scheme 25), Z DREIDOFEMICHOWVTIE, FRETHRRS,

O
MOMO MOMO
— — O
0O ——— X 0 I — I
o 0 OMe
OH

41 106 96 (£ )-Pestalotin

Scheme 25
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E1E
F ha VEEO X L— 3 VEIESREA IR

1
TRRVEBRY T =FET RN DTV RV

I TR LSIZ, TV R ARISIEANR=ACEDD» CEMNE T ) F— b
Z. A—=H25WERIDOINE=NAEMERIES /D Z LITE V| (LERBIRAICRE
-REBEREEERT DEBERCFZIB W TR LEERRIGEO—D2TH D, HHIIT
Fa BEEANR=NALEME DT NV R—= VRSN ED X5 ITHEITT 2 » Ik 2 5
b, FORIGEEORR, BIZIIARRKICIZBIT A BER O ERIROm L2 BR &
LT, ZO&RBERIFTEIT T, £72. T Mo VBRBRERERZZE<ATHZ L b,
T R=VRIGIZEWTIEF L— 3 VHRBHIFEIND, £ T, ARIEHAF L —
Va VI TICET LEREICB T3 RBOPRIZOVTHRFNEMZ 2 Z & 2 5HE
L7,

XU OIZ, BR=VED o (LI sp? kK ZFFD 1-cyclohexyl-1-propanone (107) & 7
PRUVBREDT N F=NVRIGEBET LTz, ZREML L TT b BE LDA 12XV
VT =A BB BIIMg R EDERTAZ N, IALBF=bEWME Do <
DIETLIERIZT b rBOx ) — A MKBEEEZ A FFUAFALIZEZAS, T
R— URIGEHRET L -7 FT hrx—h (108)R T (109) R ESNh-, WiLd
MeELLBREETH ), BEERT — ¥ THARIEEZRDLZENTERP S
D, F 3 BAKBEEANFVAFAMELILL Z AT UFHIE (110) 23 ERHEE L
LTHEGND Z BB LMNIMR >72 (Scheme 26),
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MO,

()
[::TJKV/ 2HMOMCI |

MOMCI
(‘Pr),NEt
CH,Cl
108 22

107 Ant
— MOMCI
(‘Pr),NEt
CH,Cl,

109 111
Syn
Scheme 26

—Miz, TT IV ROYFUAT) T— MIBWTE, oI TRISHPETTSZ
EBRRMLENTVWANR, T hrryBIZE8WTE, VFrvasz /) S—FEFEHLTH y-
(L THRLEBIRKIZT v R— U RIEDEITT 5 &0 D EREITHIRRY, £72, Table 2
WCARTEICREIGICAWAEBE LTLL, Zn, Mg e E 2 HWTREI L7 2 A, WT
NOEBEZRWEERAE LT o FAHME (110) #EERE L TEXE, FOHFT
MgBr, & Vo b, INER L NI EERME L IR b R RERE S A 12,

Table 2. 1-Cyclohexyl-1-propanone & 7 k2 8D 7 /L F— /LR

Base Solvent Products (Ant1:Syn) Yield (%)

LDA THF 22:1 44

LDA THF + HMPA 22:1 79
LDA +ZnBr, THF 27:1 67
LDA + MgBr, THF 63:1 81
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AEISIZBITA7 U FBREEFTR LZEd e L —Ya vz LabnL e
z2bNb, THRLOHEIGI7TERI L~ 3 VBBIRE (113) IV b XYk ¥
—HINZER2 6 EIRBBRE (112) ZRTRIGHETLZLELZ BN D (Scheme 27),

M.-.
MO T
0
D B AN
1) oM
O e
P H) —
2)MOMCI
oM
107 112 108
M~~
o/ Ty | omoM
/ § HO&_ &
3 AN
/ \\‘
. - - H\ 3
S H Et 6]
MO
113 109
Scheme 27
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RIZ, INVE=NVED o LI sp?IRE % FF-D 1-phenyl-1-pentanone (114) &7 b/
BR T =L DT N R—ARISERET LTz, EREMFLLTT ha /L LDA (2
EIVVT=F U EELIEBIIMg REDERTAZIAZHRL, ZRIZINVR={EE
Mrpo<K DT L, 7 hrvBox ) — A HKEBEE A FFUAFUELEZEZS
FRRIZT o F-AEhE (110) BEFGEERE LTHELND Z LB ORI -7
(Scheme 28),

MO
T D U—OM o
O/”\/\/ O .
2 MOMCI
114 115 116

Scheme 28
£72, Table 3 127”7 LI, WTHROEBRBEHAWESAELT U F-fH0E (115 %
FEEEELTELZE, £OF T MgBr, Z BV B, MIEKBRMENE LB ZER

5z,

Table 3. 1-Phenyl-1-pentanone & 7 h 2 U BED T /L K — Vi

Base Solvent Products (Anti : Syn) Yield (%)
LDA THF 1:1 73
LDA THF + HMPA 43:1 87

LDA + ZnBr, THF 34:1 61

LDA + MgBr, THF 8.6:1 64
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T FAHE (115) ik, X BRIEREITICE Y Z OBEREZTT > 72 (Fig 5)

Fig 5. The ORTEP drawing of the anti adduct.

—5. =) —NMKBEOREINTZA TV AFAT brR—F @41) LDORIE
B2 REGETRALES, WTNOFEIZEWTHRISITET L2 o 7,
UEozZ &k, EEIEERRETT FerBOYT=Fr e DT VR
— VRIS, FL—Ya UHIETICETT LY o F e : EkfEs s LTHELIZ L
RO LIz, BRISIE, R A—VEEER T TH5RAMOEREL LTHATE
HEEZDND,
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E1E F2H
FhoUvBEEERETATE REDT IV R—IVEIG

BV T, AR LA E LT P 2BVET Fa v BOT L F— LK
JRZOWTHRET LT, 2 TRIZANAVA=NMALEME LTT AT FERWEHEED
TN R= VRIS &R T2,

EREMHL LT, 7 hovBoxT ) —AMKEEES MOMCl TR# L7z £ ¥ %
FAT barx—1b 41) # LDATRETAHZLICEIV IV FULT ) F— L L, fEx
DTNTE RED-K DT LERIZAER LY FU LTV aFxy & TMSCl TH
BLIELZAE, PAR—ARSHEITL »-TAFAT hoR— FBRESNTE,

MOMO TMSO OMOM TMSO OMOM
T THF x +
RCHO + @0 I)LDA’ » R R g
0 2)TMSCI 5
-78°C O O O
41 117;R=Ph 118, R =Ph

119, R=PhCH,CH,  120; R = PhCH,CH,

Scheme 29

Tabled. X DT NVTE REARNFUAFILT brRx— FDOT NV R—VRIG

R Products (Syn : Anti) Yield (%)
Ph 117 : 118 (>99 : <1) 88
PhCH,CH, 1m9:120( 5.5: 1) 84

B2, TATE FELTHNR= VOB p’ KEZHT 5 benzaldehyde & A
FEURAFAT baxr—F @41) 261, S o-fHMNE 117) ODHEBERKT B Z &N
HA L7z, RIEE® (117) 1F, IR AT MUZEWT 1720 em™ IZ B VAR =V E, 1620
e IZ ZEEA ORI R S, H-NMR (2352 T 4.95 & 5.00 ppm (1H, d, J=6.1 Hz)
WA RFVAFAEDAF L KE, 499 ppm (1H, dd, /<12 and 2.1 HZ)IZT k= B
Dy -(LDKFE, 5.11 ppm (1H, d, J=1.2 Hz) X T} 5.14 ppm (1H, d, J=2.1 Hz)iZ _EFE &K
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URCUNLOKRFIZ S &S RIRERTZ L LY RCEYDH v - TRIGHET L
FERMTHD LHEE L, —FH. DLVRZLVOBENI p’RERELET2
dihydrocinnamaldehyde & D FIRNIZIWVTIE, Lo - (119) 1 7> F-FHmk (120)
2551 OHTEGNE, RMeEW (119) X, L& (117) ERIBROMIET — ¥ %%
TILEED, RV y LTIV RV RIEVETLEEEEZET2LEMTH B L
HEE L7= (Table 4),

ZIZTUAIMERSIERIRICEON TS 2B L LTI, TRz N
BEAOND, ThbH, TATE REAPRVAFAT baX— DI FULT )T
— N7 EBREBREZ LY, LVIEEFONIVEBRE (121) 28HBLTK
JIEDMEFT L7729 & E 2 Hivd (Scheme 30),

MOMO - ™so  (MOM
L0
T U
e \\\\\ R
o RS0
° 0
121 123

OMOM

122 124

R =Ph
R= Ph(CH2)2

Scheme 30

7. FRUOBIERBRIZT P BT T =4 L ORISERS L2, BE
DOERAERMIIE SN - T,
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BT, AEOBICHEL IR LAFEAZITI K TATE FELTARERLE
BOZUEATATER (65 2RAWVARNFUAFLT brxr—F 41) EOTNLR

— VG ERET LT,

FUBDIZ, BB ERDR)-23-0-2 7 ~F VYT U7 VEATATE R (65) 28K
HMOFE PIZENAR L, RERBOFEIZTT NV F— VRIS EITORPIZER L
U F LT 2%y RE TMSCI TR L7 & ZALE (125) BT (126) % 4.2:1
DE TR 81% THD Z L IZHII L7z (Scheme 31),

¥, T i BOT ) —AMKBER R RBHRETREL 7V EALTALTE R
OSSR L Z Table 5 1R & 9 RIIRBEIE LR LTz, XUV EDER: bulky
RIRBE TITNEROERMERMET Lz, ZHIIMRERERIZ LA MEEEDD LA
phd,

R; 0 R;0 R,0
O - 0] — O —
+ —_— . +
O\)\ O O\)\/\ O O\)\/"«, O
CHO o . 0 g
OR

OR,

65 Arabini)-type Ribo-type
125 126
127 128
129 130
131 132
133 134
Scheme 31

Table5. 7 UEATILTE K&EFT hu Uy BBFEEEOT LV F—IVK

R, R, Products (Arabino-type : Ribo-type)  Yield (%)
Methoxymethyl TMS 125 :126 (42 1) 81
Methylthiomethyl Ac 127:128(5.0: 1) 51
Benzyloxymethyl H 129 :130(3.3: 1) 58
Methyl H 131:132(38:1) 84
Benzyl TES 133 :134(1.7 : 1) 38
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ARISICBWTBREBINEIEBIREZ, UTOXSZE2 o, TRDDH
Scheme 32 DEBBIRIE, DFV VAT ATE RET b UvBHEEAD Y F U LT
) 7— IR 7TEREBREZ LY., L) IHEBEO/NSVEBRE (135 z&HL
TRIGBHEIT LI Z 0 &) 2 E@RErdonizbo Bz 6N 5,

Li~~0
( > O/
O\/O‘/L Arabino-type

|
f}ol___.

OR

i
O O
o Tu A

° . b ———~  Ribo-type

RO/\(

H

136 138

Scheme 32
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ZITHONIACEMOSIBILEEZRET 2O UAT hrr—1F (139) &
JYEBLTATE R (65) EDTN R—AREEFIBL T~ F—RE/ % FHE L7,

TP, RXUUAT hrRr—F (139) ZLDAICELY UFA{LL. (R)-23-0-v7
FLUFUTVRATATE R (65) LRBET DI EIZEY y-TAFAT Frx—F
(133) ROt (134) 2 FNFIE 24% K 14% THRZ, Zibxz I/ ra<k
7IT7 4=k 0 nBE%, AERY (133) FEMECRKRINTILELY y-TF R
S 7 by (140) #ULEK 89% THK-, ZDy-7Fr T 7 b (140) 2K CHCL F
MsCl X ONNEt, TAET A2 L L0 77/ U K (141) 2K 97% TH7- (Scheme 33),

BnO, BnO BnO,
O = 10} — 0 —
1LDA, THF +
o) + 0 O : O O - 0]
2)TESCI - ; 2

CHO 2
© 78C 0 i 0
OTES OTES
65 139 133 134
24% 14%

HO,
7atm H, O Q —_—
Rh-Al,O;, AcOEt MsCl, NEt;, CH,Cl,
O, O > 0. O

rt, 89% 5 0°C, 97%

OTES OTES

140 141

Scheme 33
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T, ea (141) %K CH,CL, F dicyclohexano-18-crown-6 & T KMnO, T4
B2 P2k y-TFuss by (142) ~NINEK 63%TEH L=, BIZ/LEY
(142) ZEAK=—7 1 HIO, TAHE L, 2N OZ2BRT 22 L£72< NaBH, 2T
FNIZERLET AT E REEBERTTAZ LIZEY UF—L (143) IR 67%T
B, WIZVA— (143) OTBFNEITV., REREZBOTEFALETI Z
EEVTSER—ARVETET—F (145) % 3TRRDINE66% T/~ (Scheme 34),

HO OH

O
\)v/\—\r DCH- 18-Crown 6, CH2C12 O\)\/>\_<—O DHIO,, Et,0, 0C
0%C, 63% ‘ 0 2)NaBH,, MeOH, 1t

2 steps, 67%

Olllln.

STES

TES
141 142
O\)WOH Acy0, Py, DMAP O\)\/?\/OAC DACOH, H,0, 50C

: 87% 2)Ac,0, Py, DMAP, it
OTES OTES 2 steps, 76%
143 144

QAc  QAc OH OH

ACO\)\/;\/OAC HO\)\/\/OH
(E)Ac (E)H
145 146
Arabitol
Scheme 34
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U t\‘

—%., BIEREERTH D y-TAFAT haux—h (134) HEEORIEEZITH
(152) ~3FET 52 LN TE 7 (Scheme 35),

=R ZT7EF— b

/4,
Tatm H,
Rh- A1203 ACOEt \)\/ MSC] NEt3 CH2C12
"’/o i, 87% U 0°C, 84%
STES &1Es
147

134
/j: DCH- 18-Crown 6, CH2C12 >—<_ 1HIO,, Et,0, 0 C
2 steps 84%
TES

(E)TES
149

148
o) OH O OAc

O\)\)\/OH Ac0, Py, DMAP 0\)\)\/0Ac 1)AcOH, H,0, 50°C

: 1, 75% - 2)Ac,0, Py, DMAP, 1t

= 0,
TES OTES 2 steps, 88%
150 151
OAc OAc OH OH
A(:O\)\/k/ OAc HO\)\)\/OH
OH

éAc
153
Ribitol

(@] [{TTTS

(@[]

Scheme 35

IHbid, 75 F— (146) ROVY E h—/L (153) #EET EF UL L THE
IEVAERLZy-TIFNALT K

INEVEROTN K=V

TIJU &mé ﬁb\
BA— FDIMFEEERET D Z LK,
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AEDRRIT. ET 2 KBEZRETOIRAY, HFiZ~vr A4 REDILEMER
CERRFRZRBETAILOTH D, £/, RELFIHE L. sesbanimide A (43).
sesbanimide B (44) &% U\ restricticin (68). lanomycin (70) DFERERZIT 272, KEH
IZoWTiE, BIERUCREZEIIRT,
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F1EE 3
T RaU BT =4 DA I ~DOREA IS

RIENZ BT, TATE RERAWAST e VvBOT LV R ARG ERE Lz, #
ZTRIZA T ~OT b a VBOREMMRIGZ RS 72, —RICEEREZHRD LT3
AEEMCAMIRZERRFE2E0LL0ORENI 00, BERILEMEROFTHE
FAEDBRFE L Vo 2B O bREORFIFEERLELOND, £, 4 I UL,
TNTE ROANKR=NVBERENERIZBEBRZ ONZMEHTHY, TATE REF
BROBRUEDEIRETE D, Z2ZTTATE FOBFELFRRICT e o BEHEERDA 2
U NDREMMBIEZRATZD, BARIGIZB N TET ha BT ) — kRS
RBEINZFEENSHBONDZVFULT ) T— MWD & RUSMTET LD o T,

ZZTT hu % LDA IZE D ¥ T =4k L. benzylideneaniline (154) Zwp -
KO T LR, 7 haerBox ) — A HEKEEEZ MOMCl TR#E L 72 & 2 AR
JEDBEIT L, v-TAFAT haRr— DY AHIE (155 BNEERME LTELN

7= (Scheme 36),
\ pry OMOM priy OMOM
OLi “

154 155 156
Syn Anti

Scheme 36
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AEEW (155) OHEEL., X RERFITICL Y ZDOBEEZRE LTz, (Fig6)

Fig 6. The ORTEP drawing of the syn adduct.

¥/, BIFETBHVVEL2OL I ~DOT ba VBEOMMRIGERATZE 5,
Table 6 IZ;RT L D12, RIS U-(fHIEREEFRD E LTE LR,

LiO
b-ou RZHN OMT'I_ RZHN OM_OE'[-
RICH=NR? D) o Rl)\bzo N Rl/'\23=
2)  MOMCI Syn? Anﬁ"fo
Scheme 37
Table 6. %~ DA I &7 b VEEORBER MRS
R! R2 Solvent Products (Syn : Anti) Yield (%)
Ph Ph THF 155:156 ( 54:1) 46
Ph Ph THF + HMPA 155:156 ( 2.1: 1) 69
Ph p-MeOCgH,;  THF + HMPA 157158 ( 39: 1) 98
@— »MeOCH,  THF + HMPA 159:160( 43: 1) 76
Q_ p-MeOCGH,  THF + HMPA 161:162( 13: 1) 82
O_ p-MeOCgH,  THF + HMPA 163:164 (73.5: 1) 95
2-Phenylethyl ~ p-MeOC¢H,  THF + HMPA 165:166 (11.2: 1) 56
Crotyl p-MeOCH,  THF + HMPA 167:168( 20: 1) 62
n-Propyl p-MeOC4H, THF + HMPA 169:170(>99: 1) 70
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T, YUAMMER L EEBRAICHEON TS BEHBL L TR, UTDOLS 22
ENEZ NG, BE2EORRZINK= VAWM ERNT 6 BREBIREZRD
TN R—=ARIGEITS &, B~/ T— b2 6id, 1,3-diaixal HEERIZ L D AELE(L
SNTVS (B) OREEEET (A) ORBERBLTT U FAMERGOLND & X
T3, 7205 (C) DEBRBKRENEF72 conformer THY 7T & FOEBEBRER'
23 equatrial, H 2% axial BdBA2 & V|, o=/ 57— F OE#E R*IT equatrial BLE % &
BT EBRMBN TS (Scheme 38),

oM
RICHO + R2HC=C<R3 —

Scheme 38
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ThhaUBOTUT =4 KEA IV EDRMRISEITORTILTE RERRRIZ6 B
BEBREZ@EZZLIE. (A) & B) D20D0REBINEZ ONANARISIZIBNT
. EIZT (A) ORBEEZE-> T (HMERFRONE EE XD (Scheme 39),

LiO
ziy—md
0
(A) l(B) ©)
1
LiO—= \ R! LiO—= \_H /\R Li
~o—H ~o—Li \:‘:1—01 i
0 4\\\\ \O \\\\\ 0 (\\\\\ \O 5 0] * '_'—N
H N Rl N =
. , R
R R OLi
RN YMOM riy QMOM
R! 0] > R! -, 0 -
O ’/O
Scheme 39

FKDTNTE REDRINZEITS 6 BREBBREBIZBWTI FULL, WA=
DZHEFEAIZXL RN &ET U FIZEA L, R' A equatrial A& % & 5 conformation 23F
FTHSD, A IVZBWTIZEREEDOT U FIZ bulky RERBEBRENFELT
W5, ZOHYF LT, EFED lone pair LENLL., Fhpz A I D R T axial
CEETIBEBRELLDLEX DN, EOTATE ROBE LIHERENRRRD B
DEEZEND, TRbE, ZNOHDOBBENT D conformation & & 5 (B) O#F
B TIIRKISHNETE T, (A) £ (C) ORE RIS EITT S, Z DO chair &
DEBIREBERD (A) ORBEHEIEE LEISIET LRV v -INER EERBD &
725, £ZORE, £ IO R bulky 2B4A R ET ha U EO 1,3-diaxial ZIRD
ALTLBIEREBZDN, ZOHAET b vEBIRER equatral ALETH D boat
HMOBBIREE L5 (C) DRELE TRISIET LT v F-AMERBonD 5L
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bid,

FNT, 7 hu U BEHEER (169) 2AWVWTT I/ TAa—LOMEERIRMARE
LUTDOX ST LTT o7, RUDIZT - (169) ZEMEB TSI, &
vey-7FuZ s vy (A7) OHERELNE, T r-y-TFuT s b (171)
Z LIAIH, Bt A2 kicky, 7I /7 a—n (172) ~ERBILKEHBTHZ L
NTE, KILAYOBEIL IR 27 ML, 'HANMR A7 kb, MS A7 L
2> HERE L7= (Scheme 40),

OMO OMOM
PMPHN MOM PMPHN 3
— 7atmH
Rh-Al, O; LiAIH,
° AcOE 0 THF
cOEt
o 76% 0 96%
PMP = p-Methoxyphenyl
169 171
PMPHN OMOM
OH
OH
172
Scheme 40

VF LT ) F7—  OHBY FULMEAEMDA I ~DOFMERE, —RICIER
SETLRNZERZVR ¥, T rarBOYPT =42 H05E1 I OREMM
RE, BERMEE BICRERERSGONE, BICGoNEHEEES T I/ T
NT= ) ~LFBETE, TAlnf FEDEFERRAMERITIGHTELEEZ DN
B,
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E1E F48
7 b o VEEEEEO T X MERIE

B— ZRUZHIZBWTIET by, TATE FRBS I UEEHET P v BER
U7 b o VEEFHEEOF L— g VISR RIS IZ DWW TR, RICT V¥
WNTG A RRT Y NAANT AL RERAWET b VBEOT L FAAIZ DN TRA T,

EBEMFIZA FF I AFALT hax—h 41) & LCI TAET A LIZE D UFF
fEl. TAFANTA RE/TFTEEWD FiER L o7z, Table 7 1TRT L 51T, Mel,
Etl #AWERHIENET y-TAFAT bRrAR—FBELNTLS DA, Bul DL I
RFHE 4 O LOFHE a7 27 b LR, BREZSOESFHOBRIFIZ LD
TIENBDTHZ LALLM o7, £/, crotyl bromide X° 4-bromo-2-methyl-2-
butene 72 £ DT U NNT A N DRINMEEN R TRERRINS » -7V F AL EST
L. Eie_E{LEHMMNAERK LT (Scheme 41),

MOMO | MoMO MOMO
T LCI R-X
o THF

o o)
41 - -

Scheme 41

Table 7. 7 b o U EEFEEKD T X VAL IGL

R-X Products Yield (%)
Me-I 173 70
Et-I 174 59
Bu-1 175 21
~ A~ Br 106 61
4-bromo-2-methyl-2-butene 176 78
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y-TAFNT hrpr— NI, BMETUSCHTEICLY V- O — DL
WA THDZ D, ARIGEY -V A— VBN EET A3 RKAMOERICHERAT
HHLEEFEZDOND, RIEZFIH L(L)-pestalotin (96) DEHZETT 72D TENEIIR
‘a_o
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o=
Sesbanimide A,B O MR EIRATERE K

Wi THR <7 X 912, sesbanimide AB 1%, 1983 FiZ~ A B D Sesbania

drummonii DFEX V BEE XN -FELRTIEBER2ETE37 Vel RTH2B,

43 Sesbanimide A: R! = H, R? = Me
44 Sesbanimide B; Rl = Me, RZ=H

FITEEIL. R23-7u~FLITFUyTURATATE R (65) & A FEI A
FAF hrF—k @) OVF VL) T~ hEOFL—3 3 HEREAMRIS &

VELNDy-TAFLT baix—h (66) HEEEE L, AB BOSRIZEBITZE

ERRPREL 2D ZRB/ET 7 b (62) DF FAEREFHE LT,

MOMO MOMO MOM
— Q —_— (0] —_—
+ — +
© O\)\/\ ° O\)\/"" °
3 O H )/,/O

0
OTES

0\)\
CHO O
CE)TES
65 41 66 major 67 minor
o o
 m— >
TBDPSO (0]
0]
62 43 Sesbanimide A; R! = H, R?> = Me
44 Sesbanimide B; R! =Me, R*=H
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ITLBDIZ, A RFVAFAT baxr—F 41) % LDA 12XV UF AL, (R)-23-
VIunFVYFUTVEALTATE R (65) ET NV R—RBIZA L, SENTEL
7z KBeE% TESCl & NEt, CRUET B2 L L. vy TTAF/ALIET LILED
(66) RN FDOTVT AT LA ~— (67) #ZNFNINE 66% K7 N16%THZ, bz
VIBTNAT Ay av NTTT 40— KD SRR, AR (66) THEALEITIZA
TZEIZEY, y-TFaT s b (177) OAEIE 8% THEZ, ZOEMETIZE
T ASRRIRMEIR, C5 DML FEIZLALEZOND, ZOy-TFuis b
(177) %, THF $kATF. 2%-HCl(aq) L BEFT B2 L2k MY ZFAL U LR
FRENZRE L, 73— (178) ~IXE 100% TE -, VT, Ek CH,CL H 60°C
T MOMCl ¢ BT AZ &IZE T, A RFVAFALZ—FTN (179) ZUXE 97%T
%7- (Scheme 42),

MOMO MOMO, MOMO,
0 F\? 1)LDA, THF 7—3:
+ 2) TESCI
O\)\ \)\/\ \)\/ 0
CHO 0
STES STES
65 41 66 67
66% 16%
7atm H,, Rh-ALO, MOMO, 1) 2%-HCl(aq), THF MOMO
AcOEt 0 0°C, 100% o
. 98% 0\)\/\ 0 2) MOMCL, (‘Pro),NEt 0\)\/\ 0
O CH,Cl,, reflux, 97% 0
OTES &R
177 178R=H
179 R=MOM

Scheme 42
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¥IZ Linderman % O &{MHITHEN AL EW (179) ZEAK b= 1 K& T TBE, -
Et,0 LAABLIZELZARMETEAF LUV UENEITL, 727 b2 (180) &
IRE N%TH/IZ ENTER, KAWL, sesbanimide A XU B B & R— D3k
IEZZB LTS, RIZ A BREERIZLERRBEMROEBEZEATIF7
k> (180) % THF H-78°CTLDAIZ LK > TU FA{k L. iodoacetonitrile & KU X1,
TIENE (181) 2B L5 LHELAN, FRIZKLTEBBE LT Skt
ITLRD o7, & Z T iodoacetonitrile D3>V IZ ethyl bromoacetate & 2V M allyl
bromide % 7 V¥ /UALRRIEL L TREL ORMETRET L7223, 230 BRO LT B4
THDa-TAFNLT7 by (182) R (183) VTN HH/oNRN T,

% Z T Grieco & PORBELBEL L, v-T7 M XD 857 P 2EETDHZ
EE L, £F57 b (180) ZEK THF H-78°CT DIBAL (2 & > TEBILEITV,
527 h—s (184) & L. R\WT 2-lithio-2-trimethylsilyl-1,3-dithiane & {LEEY 5 = & 12
Lo THRBISEIT) KB L7, BARETTORMICHL22DOTFRIN
726-F7 b (185) 13f5A Z LIXTE Z2h o7 (Scheme 43),

MOMOQ,
Q BF3.Et,0
Toluene,
O (6]

:» o 0°C, 72%
SMOM
179 180 181 R =CH,CN
182 R = CH,CO,Et
glgcAL, THFl 183 R = CH,CH=CH,

184 185

Scheme 43

43



INGDORIFITBWTE, 13-PAFF U EBEERMorDEEEEZTVWE DL
Zxoinlled, £IZ6-F7 Fo~BEHBRL, £OR 13-UAFRFU2HBELLS L
Ez27T,

EFTA IR AFALT—FTV (179) %K THF F-78°CT DIBAL (2K V&L L.
727 b= (186) LK 95% TH, Wi, EK THF §-78°C T 2-lithio-2-
trimethylsilyl-1,3-dithiane & #§& L. %\ T D-camphor-10-surfonic acid IZ TERIL#H, &
BNBVFATEF =% 80%-CH,CN(aq)F KA T NalO, THR#ETHZ LIZLo
TJ-7 by (187) 2K 69% TRz, BHIE LIERIERKIGIZARII LD T, K
W2 6-F27 b (187) BEROEETAF LY X UG, BB 13-UdFH
BT L=, PRI RS 7 by (185) 3G o720 - 7 (Scheme 44),

MOMOQ MOMOQ 1) 2-TMS-1,3-dithiane,
° }jz o n-Buli, THF, -78°C
DIBAL, THF 2) CSA, THF, r.t
ck\//}\\v//\s ° O\\//)\\V//\\ H
, 78, 95% 3) NalO,, CH,CNagq

0°C, 69%

MOMO OMOM

187 185

Scheme 44
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ZITEHE, AHOV 7 u~F Y Y FURMEBERIIT Vo=~ EH%, BRK
A L, BBIZAF VoV R AT Z e R E L, ¥ v-TFus5 o N
» (179) % THF FKS T 60%-TFA(aq) TR T A Z L2k > TVF— ke L, =
— 7V AKODREFKET NalO, TREB LYV A —VRERSE, AULETALTE K%
AH ) —)ILHKET NaBH, TETTHZ EIZLD Tz~ (188) #INEK 63% TH
Too WIZ, THz—)L (188) DF 1 KEEEZ K CH,CL, ¥, TBDPSCI THLLET 3
TEIZKoTHRELV I LZ—F )L (189) ZINE RN%THE, BiZ, YIiz—F
/v (189) % /K THF F-78°C TDIBALIZ L VBT L, 727 b—/b (190) ~ & IXE 90%
TEWH%, TK THF F-78°CT 2-lithio-2-trimethylsilyl-1,3-dithiane & #5& L. $\ T
D-camphor-10-surfonic acid IZTRILT D Z LIZL D UFFTEFZ—/ (191) BILE
83% CTHB, BoNEIFFTEF—/L (191) % 80%-CH,CN(aq) K% T NalO, T
MEBLEEZABMELEG-F7 R (192) BWEBRANZAR L7 (Scheme 45),

MOMO, MOMO OMOM
o 1) TFA/ Hy0, 0°C TBDPSCI,
2) NalO,, Et,O/H,0, 0°C HO Et;N, DMAP, CH,Cl,
O\)\/\o ©3) NaBH,, MeOH L1, 92%

63% 0
OMOM o
179 188
1) 2-TMS-1,3-dithiane,
MOMO OMOM MOMO OMOM 2-Buli THF. -78°C
TBDPSO DIRAL. THF TBDPSO 2) ng/;, THF,0C
78C,90% 3) NalO,, CH;CN/H,0
0 O 0°C, 100%
0 H
189 190
MOMO OMOM
TBDPSO
0
R
191 R= S(CH2)3S
192 R=0
Scheme 45
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RIZBREEZHEE TR §-57 b (192) &K THF #-78°C T HMPA i77E T,
LDA IZX»TYF ULz /) F— k& L phenylselenenyl bromide TXEE L, ®iZ THF
FKAT 30%-H,0,(aq), BrEEIZ TEALBOBBESRIS IS 2 LIT R Y o, B-REAFNT 7
Fy (193) ~ENE 8% TE W, Bbhia, 8-REEFTZ 7 F (193) IZEEK
CH,ClL, # kK% F, BF, * Et,0 TAHETEZ LIZL>TAMET S 1,3-UAF T UK
DEITL, ZBRMET 7 F o (62) MINE 83% TH 5472 (Scheme 46),

MOMO OMOM
MOMO OMOM
TBDPSO
TBDPSO 1) LDA, PhSeBr,
HMPA, THF, -78°C A BF;.Et,0, CH,Cl,
o 2) H,0,/H,0, 0°C, 83%
AcOH, THF, 0°C, 87%
0
0
192 193
o /\O
TBDPSO 0
0
62

Scheme 46

{E&% (62) X Grieco % ™I X - TEEIZ sesbanimide A R UXB ~E B I NTEY
ELFGEART MT =IO FNLERIZ—E L7=Z £ 525, sesbanimide A
KU'B OF 7 VEAERIZEI LT,

UEDE I IZEZHIT b BBEKLR-Z7V LT ATE FEDT LV R—ILK
JEZ SRS & LT sesbanimide alkaloid @ B BRERDERET 5 3 DO ARFIR % SLAER
HINCHEET D HEERRE TR BN TE T,
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HEIE
Restricticin & O° Lanomycin O XA RRATFE S K

BT HEA= L 512, restricticin (68) X Penicillium BO I E LY HEEIh-, B
B D P-450 lanosterol 14 «- demethylase Z[HET 5., FHRRV = U RHIEEKTH 5,

AALEDONIEBRNEREZBR T H72DI0F, T I R VR EIDERT S
4 DODRFPLENRAEETILERDH D,

2 /L/\/\/\/
Ri= ANH, Rpi= SN 68 Restricticin

69 Restrictinol

Rl = H
70 Lanomycin

OMe
FZ TE#I|L. restricticin (68) XU lanomycin (70) O BEETHDIT FF ¢t

Ko s UB EOEETAREFREZY., (B-2,3-0v7a~x VT 7 UBAT v
Fe R 65 L7 ho o EREEK (92) ox L — MEREMANRIGERIRATSZ &

IR THEETDZ & 25E LT,

MeO, Me MeO, Me MeO. Me
— (0] — (0] —_—
+ —_— +
0 ol 0 o} 0
: 0 7 o

PN
CHO (o) Y
(E)TES
65 93 major Me 94 minor
—> | mee——t

68 Restricticin: R = n-C3Hy
70 Lanomycin: R = CHz
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TP FATEINTET— LY 2 ITRTHELOND a-AFAT Faxr—k (92)
%K THF H-78°CiZT LDA TU FA{L L(R)-2,3-0-v 7 a~F L VT 7Y nT
AT R (65) ERIGEITV, A UKEEEZ TESClI TRETDHI L LY y-TF
AT haFR—1 (93) & (94) BENFNILE66%K U 16% TR, IRIZELRD (93)
FEMEBIRISIZMA L, »-TFr T b (194) ~LEEMIZE W, y-T7Fu 7
7 by (194) DY NEEBi{R#EE, PPTS F#/E T EVE TRETAZ LizLh = b
FTFE (196) RN (197) IZEEACE W, ke, YV vrn<
N7 4 =2 XV DBERTRE CTH AR FERET D Z LidHk o7, L
LAaRG, MibAE LBICHEABIZLVFR—LEMEEZ D720, RERICHIAF
RETHBEEZOND, BIZ, T hF I TF K (196) % LBEtH (2L VETEIT
W, R LY A—L (198) DF 1 RAKEEED A% TBDPSCl THRETDHZ &ITLD
T hFIZFAE (196) 235 69% T U AT —T )L (199) 2187, KILAEBIZ. (-
restrictinol @ 3,4, K NS (LOARFFLER CAEBEZFELAEWM TH S (Scheme 47),

B ot B

HO 0 2) TESCI
18C
OTES oTES
65 92 93 94

66% 16%

Q. SIENY;

0
1)AcOH/H,O/THF
7atm H,, Rh-ALOs, \)\lj: it, 95% o\)\/do
AcOEH, 1t, 100% 2)EVE, PPTS, CH,Cl, H 0
1%?5 0c 195:H OR
196: less polar ethoxyethyl 50%
197 more polar ethoxyethyl 50%
9 ; 9
HO__ EEO, : o TBDPSCI, NEt;, .
LiBEt;H, THF DMAP, CH,Cl,
0 - o i, 69%
-78°C, 99% Me "oH
OMe
198
Scheme 47
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WIZTF R FaebI VBREBET LD, FE2RKBELZTEFVILE, =
CEFNEEBRESR L, A UTE 2 BoKBEEE MsCl TRAET 5 Z LIk v E5E
ETHEAZ L ANT AR —F (202) ROBRREFT EFNVEOBEMIZEIVAELE
T HEFNAE (203) BTV AT —F )0 (200) K9 FNFIILE 80% K TN 16% TH -

(Scheme 48),

Ac,0, Py, DMAP AcOH/H,O/THF

S ————

Mé -"II/”OH 1, 99% Meé A""I//o Ac rt
OMe OMe
199 200 201
MsCl, NEt3,
DMAP, CH,Cl,
——
t
OMe OMe
202 203
80% 16%
Scheme 48
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BT, ERBEDA T VAT % — b (202) % TBAF THRHEFTHZ Li2LY,

BRER CRILRKIEZRATZE 2 A, BIBTRET I RrET Y 203) 1ES
N, T RI7ERrT7 T2 (204) RONTva—iL (205) BEREFN 60%K N 32%T

BONDDHRTH o7 (Scheme 49),

Q OAc
H
O O.
TBAF, THF ( e
> O
0C
Me/ \OMe 25

ey

TBDPSO._ Ms0Oy,

Me .."l"/OAc
OMe
202 204 205
60% 32%
QQ
// '
//
OMe
203
Scheme 49
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T hF7EeRa7J s (204) BAER LT A B =X A% Scheme S0 IZREND K DI,
TEFLEOBBEEBEIZL D T b= U A F oL LTER L, 2w
LB IRKBENHBTAIZLELVREEODZNT FSE Ra 75 K (204) B
HoEonzbDEEZ 503 (Scheme 50),

Me “"0Ac
OMe
epi-203

Scheme 50
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FRERIGICTALET F T FurzJ s (204) OEIX, LTFO XD ITERE LT,
b, (ke (204) 2 A% ) —ih K,CO, TRET A Z Lizk Y 7T EFALEDPIF
BEITOT A a— (206) & L, KBEZSCIMLBRIZV I a~®L YT UOED
BiiREZ TV, AUV A4 —/L (208) & NalO, TAET A LIZLVTATE R
(209) (ZE -, IRWT, TILTE R (209) = DBU TUELEEZ A, o, f-FEE
7T B RiK (210) % E & Z isomer DIRAE L LTENREN 7:1 DHTHEE, L
EORRIVAF VAL T 43— (202) 2 TBAF THUE LBR{LEIT- 2BRICARK
L7feEmid, 787 keI Y 203) TiEl, ThreRar73y 204)TH
HIEZHERTHI LN TE T (Scheme 51),

BnBr, NaH, DMF

———e

i, 98%

Me
207
OBn OBn OBn
H H
AcOHH,0 O NalO,, CH,Cly/H,0 O DBU, THF HO P
OH ——— ™ —_—— CHO
60C, 98% rt, 97% t, 67%
OH 0

Me OMe Me OMe Me OMe

208 209 210

Scheme 51
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FITRIZ, 4 fLOKBEEZT EFLETRET S LMFTIRET T kY
VERBBON o), BEEES LERVWARUUVEERWTE 2 ki
RE LB ERAZZ LRHBEIL, T, 4 (LOKBEEZNINVET
RELEZRY =—FL 211) O b FAEEPIURERL, EUEF 2 BKBE
ZMsCI THETAZLIZLYVAFZ AT+ R —F (213) 2RV —F /v (211) &
DIRE 97% TH, AF U ANVT +F— b (213) & TBAF [ZTAEEZITWEY UV
fbtk, AR LT/ 2—/v (214) % NaOH R X BuNBr TUAEET5 Z &I2LV, &
FRHRS2BUSHEITLEMET ST T FrRE TV (215) PINFES% THLNT
L& (215) 7 FF b FebTF VR EIZFET 28R 4 BORFREOMKEE
X, RAMO NMR OF — & L5 2 LIZ L) #EHI L7~ (Scheme 52),

AcOH/H,0
t, 100%
MsCl, NEty
DMAP, CH,Cl, Bu,NF, THF
————————-
1t, 97% t, 100%

OMe

213 Q

NaCH, Bu,NBr
toluene/H,0

—————

90°C, 80%

Scheme 52
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WIZ, TRIERRET Y (215) KFET S 4 DOARFRBEOMMAHBELRET
LI, BEEMLEY (95) IZE Z L RFHBE L, £Z T, Y Zu~Fv U F i
T EEE K OKOBREBRE CAET A Z L2 Y BREZITV. ALV — (216)
% NalO, CLEBTAZLEVAERLAETATE RERBRITAZ LK, AFAVIFY
LERISERET N~V (217) ROFEOSIERMER (218) 1IZFNEHUNLE 66%., 19%
TE#H L, BiZ, #NEN% PCC BbTAHZLIZLVR—DF L (219) 2FR
FOER 97%, 97% THE, 7 v (219) 2ROk, AR LT Lz —)L
(220) % TBSCI TR#ET HZ L2 LD, BERILEY (95) (Z#\ 7= (Scheme 53),

1) NalO,, CH,Cly/H,0

ACOH/HzO OGC
Me “mogn  60C.89% M “0Bn  2) MeLi, Et,0
-78°C, 85%
OMe OMe OMe
215 216 217: major
218: minor
PCC, NaOAc H,, Pd(OH), TBSCI
CHCl, AcOFEt imidazole, DMF
1, 97% it, 199%

68 Restricticin R = n-CsHy

,,///O \"/\NHZ 70 Lanomycin R= CH3
Me
O

Scheme 53
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AILEW (95) 1L, Jendrzejewski % 2|2 L o T restricticin (68) & X lanomycin (70) ~
CEBINTHEY, ELBEAXT T —Z IO EFNL L BRI LD T,
Z Z|Z restricticin & U lanomycin @ ¥ T AKX EBRIZEE LTz,

B, T FXVIFAKR 197 bEROFEEFRANVAZEIZLY, VI LZ—TF

Jv (212) ~HBINER 95% TE L Z L N ATRETH o 72 (Scheme 54),

MeQ, Me 9
Q HO._ EEO,, : TBDPSO.
TBDPSCI, NEt,
o O LiBEtH, THF DMAP, CH,Cl,
i 1, 96%

-78°C, 100% e oK

BnBr, NaH
Bu,NI, THF TBDPSO

rt, 99%

Scheme 54
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F4aE
(%)-Pestalotin DFEEA K

BERTHI7- X 51T, pestalotin (96) X, 1972 42 Kimura 512 L Y HEMHRIRE
T& % Pestarotia cryptomeriaeolca X ) BEHHEGRE SN2 VNV ) V EHUOIER %
RIALEMTH 5, Pestalotin (96) AT HIZHT- > TOMBERIT. ZOBET S
2O0DRERLTHHKBEDSELEEZVDICHIE L, WRLHEBETINTH S,

OMe
OH
(-)-Pestalotin 96

LTI TEER. T he UBEHEED CS fL~DTNAFMEERRTAZ LIZLY
(% )-pestalotin (96) DAL KB L7Z,

MOMO MOMO it
— — o
0 ——— X 0
(6] O OMe
OH
41 106 (=*)-Pestalotin 96
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LD, AFFVAFAT RrR—F @41 Z LCLIZLY UF AL, crotyl
bromide BT A Z LI L - Ty-TIAFNLT hrFR— bk (106) ZINEK61% THE=,
WNT, y-TAFLT haxr—1F (106) BB TCIIMATEVV-y-TFr T
7 hy (224) ROT U F-y-TFa 57 by (225 28 3.5:1 O TERINE 98% THERK
Lz Z0nid, YU BN a<w 574 =L U7 RT VA~ —% 0B84,
EFNENDIENLF R 'H-NMR A7 MNUZEYVRELL, OV -y -TFass
k2 (224) Z K ether 1 LiAlH, TEILISIIHA LY A —L (226) ~ & UUE 98% T
¥ L7z, BT, 1 BAKEBEEDL% NE, 7/E F TBSCl TRIRAYIZHRE L. FWT
NaH F/£ T BnBr TUE T3 Z &2 LY VA —IL (226)HINE 71% TR VLT —
TV (228) %15&7= (Scheme 55).

MOMO MOMO
——— —— 7atm Hz, Rh-Ale3
1)LCL THF AcOEt
0 — X 0 -
0 2)Crotyl bromide 0O
-78°C, 61%
41 106
MOMOQ MOMQ,
/\/@ /\/\& LA, BuO
o) + o)
0 o) 0°C, 98%
224 225
76% 22%
OMOM 1) TBSCL, NEt; OMOM
benzene, rt, 78%
OH 2) BnBr, NaH OR!
& THF, 1, 91% A
226 227:R' =TBS,R’=H
228 : R! = TBS, R = Bn
Scheme 55
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RIZ, RPNV —F )/ (228) % TBAF IZL OB U bl AR L7725 1 &K
MEE Y A LR, 10%-HClaq) THEA FF S AFAALEIT S T LI2 k> TAER
L7 % 2 #/k B &L % imidazole T77E F TBSCI TUETAZ LIZ LW RV —F L
(28) LV INE 54% T I NT—F N (232) & Lz, YU NZ—T /L (232) % 10%-
NaOH(aq) TH >/ A AL ZITV, AR L7281 kB % PCC BREZ1TH Z L iZ
LV INT—FTN (232) LVINET%TT VT E R (234) ~L BB LTZ

(Scheme 56),
1) HCVH,O/THF
reflux, 82%
OMOM 1) TBAF, THF OMOM 2) TBSCI, imidazole
tt, 80% THF, tt, 86%
/\/ﬁ/'\/\oms 2) BzCl Py THF /\/\‘/k/\ Rl 3)NaOH/H,0/MeOH
t, 87%
228 229 :R!=H, R"—Bn
230:R!' =Bz R*=
OR? OTBS
PCC, CH,Cl,
OR! 1, 91%
OBn
231 :R' =Bz, R?=H 234
232 :R! =Bz, R?=TBS
233 :R! =H, R?2=TBS
Scheme 56



BiZ, TAVTE N (234) 2L EDEILE X XOTFELET ethyl diazoacetate & DX
JEONAF LIz T A, B-Fr R AT IR (235) BUNLER 94% THE -, KRIZ, = 2T
(235)% 10%-HCl(aq) THL TBS 1L % 1TV, 10%-NaOH(aq) CEET A Z L2k 57 k
B (237) ~NIRE B1% TEM L 7=, BIiZ, (LAY (237) & K.CO, FET & b
Me,SO, THREET 5 Z L2 X VUNE 82% T(*)-pestalotin benzylether (238) &/ L 7=
(Scheme 57),

OTBS OTBS O

N,CHCOOE, SnCl,
~ CHCh CO,Et  HCVH,O/EtOH
—————— ——— -
0 t, 94% 1, 89%
3

OBn OBn
234 235 0
OH (0}
O Mest4, K2C03
CO,Et NaOH/H,O/THF acetone
—_— —_—
rt, 81% o rt, 82%
OBn
OBn
236
0]
O
OBn
8

237

(0}
(0]
>
OMe OMe
OH

23

Bi
Bi
3
B;
96: Pestalotin

Scheme 57

KIEEMIZ, FHE ITL - T pestalotin (96) ~EEBEINTEY, F-EEA
7 MVT—ZIILED B D EERIZ—BK LD T, I Z1Z(L)-pestalotin DFERAEK
W2 L 7=,



B ETHABEMMEL AR T AE. BREEABWISLECZOHE L &E
RANZIT O Z LM ERARTH Y . RN BEIEMN O DITIIT A2 EG/HER
FORFBEIRD LTV B,

TN R—=AEISEI N R= bG8 0E N2/ 7— e, B—5 5035
DANR=ZNVACEME RIS SR Z LIz LY, IEBIRICIRE-IRBFHEE Z RS
LEREFRIFIIRB O TRLEERRIGO—2THD, EHIEIT b LK==
MEEHEDT NV R— VRN ED X5 ITET T 20T El%RE R D, £ ORIGHEE D
FERA . BIZIIARRIZBIT AUER UM ERIRMEOR EEZ B E LT, ZO5&MERE
21T o7,

EFEX X T IRVBOT =AU b DTV K=V RIS T o F -
PEREEE L TELONDZEEZRALNILE, BRIGIZBIT AT o FBIRMEIE, 7
BRFL—VaVBBREIY LIV XALF—IZFFIR 6 BRFL—1 3 &
BREBERETRICHETLZEEZOND, ARUGIE, R T —VEEEZETDLRA
MDOEREL L THFTE S,

BNTEEIT, 7 eV EEFEE LT AT E REDT N R—/RIGH ¥ -
EERBEL LTEZX D ZE2HALMNI L, ARIGIZET D V@RS, £ 7
NTEREAMRVAFAT brRX— MDY F VLT, 5— N 7 BERBBIREL
&V KVFEEENDIVEBBREZRE L TRICBET L LEZ LN,
ARGOBEISEEZ IR LAFEALITI_KWB23-0v7a~FL 7070k
NTATE RET huvBHEA L OT L F—IVRIGEBRE L7- & 2 5 arabino-type
HME%E ERHERE LTEXA Z LGOI, B5 N7 arabino-type fTHI{E%
HFEELE LT, sesbanimide A & ! sesbanimide B DX EABIZHKEI L1z,
—77. ARISOELDFHEL LT, restricticin & lanomycin 0 SEASER I A
BERRIZRII L T,

RIZEHIZ, 1 I EORBEMMBIER Y -fHnth %z Eatfk s LTHALNAZ
EEHOMIT LT, ARISIZEIT S B RMEIR, KO RERA AEF V-2 3 VB
BRELZETRISPET LD B2 bND, KRINIE > THLNZAAMEIIE
GIZT I )TN A= N~EBETE, TAhnA NEDEZERRAMOERITIGAT
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XHLEZONS,

¥, BFEIIT Mo UvBHEKETLAFANT A RE DT IR AALRIGHLEE
REONCRIEDEIT TR E2HLNICIL, ARGEFHATAZ LICL > T(E)
pestalotin DG RUITRLED LTz,

UEn X3z, 23T rur@BoxL—3 g VHlEZ R L T 2RSS
ALE R OSERIRAICETTAZ EEHOMNIT L, ET A LRI LEIER
BNZEITT D2 E2HAONITLE, B2, ZhHOREEFB L TELRE4ARD N
RAEMEBICB T 2HERRERBF LRV IDIEZRHLE,

61



B

ARFFICER L. HAHBELHEE, B2 H) £ L EERKRZHEASH
HEFEAEIFEA TRAE L E 5

. AWRICHEHEE, @IS EEIVE L EERKRFHEIRERBRT LD
BB L X7,

B2, ARICHBIE, #HBE ALK EIVE L —KiEL, JEREEL, &
IWREEE L, IWHEFEELZ I LD EXNREAEMIGECEEEORKRITEMREL
A

o, X REREEFT 21T o T E SV LIERBELEBF, BRI/~
PV, BEAXRS bV, BEOWREOT 2 L ONE LEERBRERSRE 7 —0
A ICRAE L E T
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HSE EROE

AERIZEL, BANEIMABRAREEELZEAL. ETRHETHS, FIMK
IR(IR) A2 b B 37 260-10 BRI ICEER A L. CHCL IR THRIE L 72,
ERERALB(INMR) A X7 Vi BAREF GSX-270 B, GX-400 B Z{FA L THIE L.
b 7 b tetramethylsilane(TMS) 2 NEEERE & L7 6 {E(ppm)Z V=, M XED
BIEIX. BASY DIP-181 &, DIP-360 B AEHA L=, HEMS)A~XZ MMITEARE
F IMS-D300 Bl fEMA L, EIEIZ KV BIE L7, THRSHTIE Parkin-Elmer 240B KT
Yanako-MT5 % FIVWTHRIE L7z, X #RFERARNTIZEFE S AFCSR Z AW THIE L7,

F1EE 1 HOER

(1I’R*, 5R*)-Methoxymethyl 5-(1’-hydroxy-1’-cyclohexylpropyl)tetronate (108) and
(I’R*, 55*)-methoxymethyl 5-(1’-hydroxy-1’-cyclohexylpropyl)tetronate (109)

7 e () 500mg BT 2.1eq D LDA L VBT T7 =4 O%EK THF BHKIC
1-cyclohexyl-l-propanone(107) 350mg D #E/K THF &K% Ar K] T-78ClzTwp-< Y
T L. FEEZTRISESYE 1hBiRE, -20CE T - < ¥ FiE L MOMCI 0.8ml
BT 5. FRREIZTHFI NHClKZMA, AcOEt fith, fliHi 2 8850 NaCl K Tt
# L. Na,SO, Bttt BB E REWE IS NIn< T 57 4 =Tt L,
hexane-AcOEt(1:1/)D Wt £ 0. 7 v F-AFME108) R TN -k (109) % 57BN
RS & LT 262mg(44%) & 15,

IR v max (CHCL,) cm™: 3300, 1720 and 1610; 'H-NMR § : 0.88-2.04 (16H, m, C;H,, and
Et), 3.53 (3H, s, OMe), 4.96 (1H, d, /=1.2 Hz, 5-H), 5.19 (2H, s, OCH,0), 5.30 (1H, d, J=1.2
Hz, 3-H); MS m/z: 255 (M"-Et).
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HMPA % additive & 3 % Fik

7 ko VEE(1) 500mg % /K THF ¥Rk OV HMPA 2.4ml IZ¥8fE L. 2.1eq D LDA &
DWIOT =B, ZOWHKRIZ 1-cyclohexyl-1-propanone(107) 350mg D /K THF &
B Ar [ F-718CIE TR VAT L. RGBS WEZRIREIZT 1h R, At
FHEICALER L, 7 o FAIEQ08) RN v ANk (109) % /yBEREE 2 BEM L LT
476mg(79%) % 1%,

ZnBr, % additive & 35 5k

ATEE & AT b e U BE(1) S00mg e (X 2.1eq D LDA LV Uo7 =A% L, FiE
2T ZnBr,2.1g M., ZOEAW% 1h 51T T-30°CE T LiF 30min ##%-78C
ETHET B, ANV INT-% 1-cyclohexyl-1-propanone(107) 350mg DK THF
WRE D> VIR T L, RISBEEYWZFEIEEIZT 1h ##, AEd e RRICAEL, 7
¥ FATIRQ08) R N VA IN{E(109) % mBEREERES M & LT 401mg(67%) % 5

MgBr, Et,0 % additive & 3 % 5k

RITEE & FRRIZT b U BE(1) S00mg Rt 2.1eq D LDA LYV V7 =4 %8 L, [k
BEIZT MgBr, 2.5g Mz, ZDREW% 1h 7T T-30CE TLiJ 30min B#£-78C
ETHHTS, AZNLVREEENT-% l-cyclohexyl-1-propanone(107) 350mg D #&/K THF
BHRE®-<VHETL., SRAMEZFIREICT 1h ##%, AEREKICQEL, 7
v FATE(08) R N A ANE(109) % /BEREE 2B A & LT 488mg(81%) & 15,

(I’R*, 5R*)-Methoxymethyl 5-(1’-cyclohexyl-1’-methoxymethoxypropyl)tetronate (110)
and (1’R*, 55*)-methoxymethyl 5-(1’-cyclohexyl-1’- methoxymethoxypropyl)-
tetronate (111)

7 o F M08 R VY v - IME(109) DIRE Y 200mg DK CH,CL, EHKIC
diisopropylethylamine 0.29ml & UX MOMCI 0.13ml 21 2 BBIZ T 1h BEEE. OGRS
W2 NH,Cl K&z, CHCL #itH, Na,SO, Flatk. BEEE, BEYWET Y 5L
Ja<w 777 4—IZfF L., hexane-AcOEt(2:1/ )O3 £ V. (L&A1 TMEEW
(111) 237mg(100%) % 2.2:1 DT,
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7 FAFHA(110); 'H-NMR 6§ : 0.88-1.92 (16H, m, C;H,,, Et), 3.40 (3H, s, OMe), 3.53
(3H, s, OMe), 4.67 (1H, d, J=7.3 Hz, OCH,0), 4.83 (1H, d, J=7.3 Hz, OCH,0), 5.05 (1H, d,
J=1.2 Hz, 5-H), 5.15 (2H, 5, OCH,0), 5.26 (1H, d, J=1.2 Hz, 3-H).

¥ U AEAMA(111): 'TH-NMR 6 : 0.88-1.92 (16H, m, C.H,, and Et), 3.38 (3H, s, OMe), 3.54
(3H, s, OMe), 4.74 (1H, d, J=6.7 Hz, OCH,0), 4.86 (1H, d, J=6.7 Hz, OCH,0), 5.07 (1H, d,
1H, J/~1.2 Hz, 5-H), 5.16 (2H, 5, OCH,0), 5.24 (1H, d, J=1.2 Hz, 3-H).

FERETELNET v FFINEE(108)R U o - (109) DIRA#IZ SN T b (7

BRIZUE 21T, {LEW110) R UMEE#(111)%2 HMPA % additive & L CTER L7~

Bk 2.2:1, ®BIZ ZnBr, Z AWV 2 HE13 2.7:1. MgBr, # V72 88&13 63:1 DHLRT
BohdZ LR LE,

(I’R*, SR*)-Methoxymethyl 5-(1’-hydroxy-1’-phenylpentyl)tetronate (115) and
(I’R*, 55*)-Methoxymethyl 5-(1’-hydroxy-1’-phenylpentyl)tetronate (116)

7 b a2 EEQ) 204mg DK THF IAHR 20ml % 1f2.3eq DLDA LYWV RL AV T =4
v DK THF WiKIZ, 1-phenyl-1-butanone(114) 144mg D /K THF {A#R 8ml & Ar R
MF-BCIZTH T L. KSREWERREIZT 1h ##R%. K& T NHC K%
%, AcOEt filiH, fhHI#E % #8F0 NaCl KiZ THEH L. Na,SO, Hleté, W ET S
T2V BREWREEY 17Tmg 2B, WRIZZORAMDOEK DMF &K 20ml 12 K,CO,
163mg Z /N % . |IRI(Z T 1h B#% . MOMCI 63mg % 1l % 4h 1B#: L KGE& %% AcOEt
THR, BHE % faFn KHSO, /K K OaFn NaCl /K THE# L. Na,SO, ¥R g A =,
BEWME I AT u<w NS T 7 4 —IZft L, hexane-AcOEt(9:1)Dif 7 & 0 7 v
FATIEQLS) R -HIE(116) % FHFH 9mg. 99mg(73%)(1:1)4F,

7 ¥ FAHME(115): Mp: 94-95°C; IR v max (CHCL) cm™: 1720 and 1620; '"H-NMR § :
0.82-1.39 (9H, m, C,H,), 3.26 (3H, s, OMe), 4.85 (1H, d, J=6.1 Hz, OCH,0), 4.89 (1H, d,
J=6.1 Hz, OCH,0), 5.02 (1H, d, /=1.2 Hz, 5-H), 5.17 (1H, d, /=1.2 Hz, 3-H), 7.26-7.44 (5H,
m, Ph); MS m/z: 292 (M"); Anal calcd for C,;H,0,: C 65.74, H 6.90, found C 65.95, H 7.06.
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¥ v -fHNMA(116): IR v max (CHCL) cm™: 1720 and 1620; 'H-NMR § : 0.87-1.26 (9H, m,
C.Hy), 3.35 (3H, s, OMe), 4.93 (1H, d, J=6.1 Hz, OCH,0), 4.98 (1H, d, J=1.2 Hz, 5-H), 5.00
(1H, d, J=6.1 Hz, OCH,0), 5.02 (1H, d, J=1.2 Hz, 3-H), 7.25-7.41 (5H, m, Ph); HRMS m/z:
calcd for C,;H,,0;: 292.1312, found 292.1311.

LB (1150 X BRI ERIT

BIEIX Cu-K a #RIZ T Rigaku AFCSR diffractometer Z#H L C{To7-, BEDT—
2 XYL scan @ E % 3°%/min & LT 26 /w5E(5°<2 0 <1102 & v #IE L 7=, Diffractmeter
WZTROEEHEBUIEET 3621 HTHY., FDIBEMH Fo<So (F)EWELTH
RFIZOWTHEZIT 7=, RBZOE, BFEHD diffractometer 12 L5 /N _H
EICTRELEIT T,

BONEKBRENT —FZIZ-E0LEY TH B, C,Hy0, Mr=306.36. Triclinic
a=13.384(5) A, b=14.969(6) A, c=8.303(9)A, 0 =95.85(6)°, B=93.76(6)°, v =90.74(3)°,
Dc=1.23, V=1650.8(2.0), Z=2. Space group P1.

HEXE (X SHELX86 (Z £ % Program 2 L2 EBEIZ LI VAT L, BIZAKRTELU
S DR FIE full-matrix B/ "RIEIC L Y RBELEITS L EREERTFR) 0.122 12727,
ZOFHTIC X Y ROT-BERILFig S IR L,

HMPA % additive & 3 5 5k

N, [P T-78CIlZTT b BE(1) 432mg % /K THF %K 20ml KUY 2eq @ HMPA
15ml {ZFEAE L, 23eq @ LDA XV Uo7 =4 U ARSI E, ZOHEK THF WIKRIZ 1-
phenyl-1-butanone(114) 165mg DK THF BiREZH T L. KIGREWZFIREIZT 1h
B, SE L FRICAAE LRBRICALEE L, BB EROREMO®EK DMF A 20ml
12 K,CO, 290mg %%, MOMCI 120mg %M X TRARIZAE LT v F-HIR115) &
O - IE(116)% L F4 220mg, 51mg(87%)(4.3:1)75,

ZnBr, % additive &3 % 5k
RTER & FRRIZ N, R F-78°CIl2TF hrUBR(1) 1.4g ROVLDA L0 U7 =4 %l
L. RVNTRERREEC T ZnBr, 557Tmg M X 5, ZOREW%E 1h 7 T-30CE THREL .,
[FHEEEZ T 30min ¥R, B O-78°CE THHT 5, Z DEHKIZ 1-phenyl-2-butanone(114)
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178mg O /K THF 7A#K 8ml 2 T LIRIEEIZ T 1h ##%., FRICAE L, BIEY
KHOBREY O EK DMF AR 20ml 12 K,CO; 202mg # /1%, K\ T MOMCI 78.1mg
ZMZT 4h BERERICAE LT O F-AIEQISH ROy o-fHhk116) ZzZ2hEh
158mg, 47mg(61%)(3.4:1)#%,

MgBr,*Et,0 % additive & 35 Fik

B0 & RIERIZ N, KU F-78CITT v #(1) 432mg RXLDA LW V7 =4 %
L. RHREIZT MgBr,*Et,0 22g #M x5, ZORAWEZRIG L RRIZAEREZ 1-
phenyl-1-butanone(114) 160mg D #E/K THF AR % H T3 5. 1h BRERRICAEL.
IR R OFRE Y O #K DMF &8 20ml 12 K,CO, 190mg % /i 2 MOMCI 70.1mg %
M0z T AhBERERFRRIZAAE L, 7 > F AR5 RO v -(HIK(116) 2 FHFH173mg,
20mg(64%)(8.6:1)#%,
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1 BEF2EDOER

(’R*,55*)-Methoxymethyl 5-(1’-trimethylsilyloxybenzyl)tetronate (117)

A MRV AFALT bufx—rE4l) 1.0g RKOLDA IV LT 5 — FDOEK THF
IAHRIZ benzaldehyde 0.6g DE/K THF WK%, Ar Kt i F. FHREIZT 1h E#E
-40CIZT 1h RIS X H-78°CIZHEAI L, TMSCI 1.4ml AL Z., 2hr HB¥PE. B0 NH,CI1 K
%% AcOEt flitH, i #% Na,SO, LR, il LB 2R, BEMEZY D
Frrgma< b7 77 4 —i2f L, hexane-AcOEt(5:17) 53 & ¥ ¥ > -k (117)
1.52g(88%) % 15,

IR v max (CHCL) cm™: 1720 and 1620; 'H-NMR & : 0.08 (SH, s, TMS), 3.43 (3H, s,
OMe), 4.95 (1H, d, /=6.1 Hz, OCH,0), 4.99 (1H, dd, J=1.2, 2.1 and 1.5 Hz, 5-H), 5.00 (1H, d,
J=6.1 Hz, OCH,0), 5.11 (1H, d, J=1.2 Hz, 3-H), 5.14 (1H, d, J/=2.1 Hz, 6-H), 7.28-7.33 (m,
5H, Ph); MS m/z: 307 (M'-Me).

(’R*,55*)-Methoxymethyl 5-(1’-hydroxy-3’-phenylpropyl)tetronate (119) and
(1’ R*,5R*)-methoxymethyl 5-(11-hydroxy-3’-phenylpropyl)tetronate (120)

ARFVAFAT b R—F@1) 08g RN LDA IZE VLT ) T— FOEX
THF % #X1Z dihydrocinnamaldehyde 0.51g O %7K THF %48 10ml %2, Ar &K F-78°CiZ
T T, -78°CIZT 2h ##1%. TMSCl DK THF iR Z M2 BIRE TIREZ LT
FANHCl KZMZ. AcOEt fillti, FH#E% 8850 NaCl K THEF L, Na,SO, RUR&REHEE
BE, BREWMES VAT 0= 757 4 —IZft L. hexane-AcOEY(9:1,)#t 53 X ¥
T AR (119) B TUY(120) 1.12g(84%) % 5.5:1 DT,

IR v max (CHCL,) cm™: 1720 and 1610; 'H-NMR 6 : 0.32 (9H, s, TMS), 1.56-1.96 (2H, m,
7-H,), 2.47-2.70 (2H, m, 8- H,), 3.37 (3H, s, OMe), 4.01 (1H, ddd, /=1.8, 4.3 and 9.2 Hz, 6-H),
4.65 (1H, dd, /=1.2 and 1.8 Hz, 5-H), 5.01 (1H, d, /=6.1 Hz, OCH,0), 5.04 (1H, d, J=6.1 Hz,
OCH,0), 5.14 (1H, d, J=1.2 Hz, 3-H); HRMS m/z: calcd for C,;H,;0,Si: 350.1545, found
350.1449.
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(’R.2’R,5S)-Methoxymethyl 5-(1’-trimethylsilyloxy-2’,3’-cyclohexylidenedioxypropyl)-
tetronate (125) and (1’R2’R,SR)-methoxymethyl 5+1’-trimethylsilyloxy-2’,3’-cyclohexylidene-
dioxypropyl)tetronate (126)

(R)-23-0-> 7 a~F L UF 7 ) ENATIT & F(65) 500mg DA THF B 2ml
% Ar [IE T, -18CIZTA FFVAFAT hax—1 (41) 1.0g BT 13eq @ LDA
RV Ux ) T — FOfFK THF SIS T, -78°CIZT 2h ##:% TMSCI 1.13ml
DK THF WikE Mz, BEETRE%L LiF, 8 NH,Cl K% M%. AcOEt fith,
IR Z B350 NaCl KTl L. NaSO, A E = L, REWEE. BREWE VY
TN R T T T 4 —IZf L. hexane:AcOEt(10:1%) ¥t % & v 1t & ¥ (125)
744mg(66%) K DML & #1(126) 176mg(15%) % 15,

ft&# (125): IR v max (CHCL,) cm™: 1720 and 1610; 'H-NMR § : 0.16 (9H, s, TMS),
1.49-1.73 (10H, m, C,H,,), 3.62 (3H, s, OMe), 3.91 (1H, dd, J=4.6 and 8.5 Hz, 8-H), 4.06 (1H,
dd, J=1.2 and 5.5 Hz, 6-H), 4.15 (1H, dd, J=6.1 and 8.5 Hz, 8-H), 4.27 (1H, ddd, J=4.6, 5.5
and 6.1 Hz, 7-H), 5.06 (1H, t, J=1.2 Hz, 5-H), 5.21 (1H, d, J=6.1 Hz, OCH,0), 5.24 (1H, d,
J=1.2 Hz, 3-H), 5.26 (1H, d, J=6.1 Hz, OCH,0); HRMS m/z: calcd for C,;H,,0,Si: 386.1760,
found 386.1765.

{E&% (126): IR v max (CHCL) cm™: 1720 and 1610; 'H-NMR 4§ : 0.12 (9H, s, TMS),
1.39-1.63 (10H, m, C,H,,), 3.48 (3H, s, OMe), 3.71 (1H, dd, J=4.5 and 8.5 Hz, 8-H), 3.09 (1H,
dd, J=12 and 9.1 Hz, 6-H), 3.92 (1H, dd, /=6.1 and 8.5 Hz, 8-H), 4.15 (1H, ddd, J=4.5, 8.5
and 9.1 Hz, 7-H), 5.01 (1H, t, J=1.2 Hz, 5-H), 5.02 (1H, d, J=6.1 Hz, OCH,0), 5.06 (1H, d,
J=6.1 Hz, OCH,0), 5.15 (1H, d, J=1.2 Hz, 3-H); HRMS m/z: calcd for C,;H,,0,Si: 386.1762,
found 386.1763.

(I’R,2’R,5S)-Methylthiomethyl 5-(1’-acetylexy-2’,3’-cyclohexylidenedioxypropyl)-
tetronate (127) and (1’R,2’R,SR)-methylthiomethyl S5-(1’-acetyloxy-2’,3’-cyclohexylidene-
dioxypropyl)tetronate (128)

(R)-23-0- 7 a~® UF 7 UENLTILFE K65 500mg DEX THF B 2 ml
ZRI T, -I8CIZTAFAFFAFAT hrr—1h 1.1g R 1.3eq @ LDA IZLY
WMUiz=/ 7 — FoK THF BKIZIE T, -78°CI2T 2h H##R%. #8F0 NH,Cl K20
A AcOEt ffitti, HiH{¥#& % 820 NaCl K THEH L. Na,SO, FURRIMIE R L, REW%
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%5, BEME L) HSN I a< b5 T 4 —ZF L. hexane: AcOEt(3: 1y m LV v -T /L%
VT hax—b 503mg #&, N T, y-TAFAT FEXR—F 6ldmg DEJ T
R 0.02ml 12 EEKEREL 0.02ml M 2. 7 B F ML Z T ALEW65) LV 7FT— F(127)
KUY (128) 76.2mg(51%)% 5:1 DL TR,

t&% (127): '"H-NMR 6§ : 1.23-1.62 (10H, m, CiH,,), 2.11 (3H, s, OAc), 2.30 (3H, s,
SCH,), 3.79-4.13 (1H, m, 7-H), 3.87 (1H, dd, J/=6.1 and 8.5 Hz, 8-H), 4.01 (1H, dd, J=6.1 and
8.5 Hz, 8-H), 4.26 (1H, dd, J=6.1 and 12.8 Hz, 6-H), 5.03-5.34 (4H, m, OCH,S, 3-H and 5-H).

{L&% (128); '"H-NMR §: 1.23-1.62 (10H, m, CjH,,), 2.15 (3H, s, OAc), 2.29 (3H, s,
SCH,), 3.80-4.13 (3H, m, 6-H, 7-H and 8-H,), 4.33-4.37 (1H, m, 6-H), 5.03-5.34 (4H, m,
OCH,S, 3-H and 5-H).

(I’R,2’ R,55)Benzyloxymethyl S-(1’-hydroxy-2’3’-cyclohexylidenedioxypropyl)-
tetronate (129) and (1’R,2’R,5R)-benzyloxymethyl 5-(1’-hydroxy-2’,3’-cyclohexylidene-
dioxypropyl)tetronate (130)

R)y-23-0->7ua~xL YT 7 VELTIATE R(65) 500mg DK THF VK 2ml
Z Ar [RIE T, -I8CIZTRUVNFF U AF AT buxr—h 14g RV 1.3eq @ LDA

ZEVH LIz 5 — FOEEK THF BKRICHE T, -78°CIZT 2h ##%. £F0 NHCI
KEMZ., AcOEt fiH, ik % #8750 NaCl /K TH# L. Na,SO, #IREIREEE L,
BEMES, BEWE R VAV a~ T T 4 —IZf L, hexane:AcOEt(3:1Y,)ik
43 £ VLA (129K TV(130) 667mg(58%) % 3.3:1 DT,

{t&% (129): 'H-NMR & : 1.28-1.63 (10H, m, C;H,,), 3.20 (1H, br s, OH), 3.27-4.33 (4H,
m, 6-H, 7-H and 8- H,), 4.67 (1H, d, J=11.8 Hz, OCH,0), 4.74 (1H, d, J=11.8 Hz, OCH,0),
5.04-5.08 (1H, m, 5-H), 5.25-5.32 (2H, m, CH,Ph), 5.30 (1H, d, J=0.2 Hz, 3-H), 7.27-7.39 (5H,
m, Ph).

ft&% (130): 'H-NMR 6§ : 1.28-1.63 (10H, m, C;H,,), 3.18 (1H, br s, OH), 3.27-4.33 (4H,
m, 6-H, 7-H and 8- H,), 4.64-4.76 (2H, m, OCH,0), 5.08-5.15 (1H, m, 5-H), 5.25-5.32 3H, m,
CH,Ph and 3-H), 7.27-7.39 (5H, m, Ph).
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(’R,2’R,58)-Methyl 5-(1’-hydroxy-2’,3’-cyclohexylidenedioxypropyl)tetronate (131) and
(1’R,2’ R,SR)-methy! 5-(1’-hydroxy-2’,3’-cyclohexylidenedioxypropyl)tetronate (132)

(R)-2,3-0-> 7 a~F L VT 7 VEATILT E R(65) 500mg DK THF ¥AH#K 2ml
Ar [T, -I8CIZTAFAT hraRr—h 08g R 13eq DLDAIZKVE L=
) 5 — b OEK THF BEIRICHE T, -78°CIZ T 2h B##% ., #F1I NH,Cl K% %, AcOEt
FhtH, RRHE % 82%0 NaCl K THEd L. Na,SO, R EREE L L, BB HE, &H¥
WMELY B NV T~ T T 7 4 —2fF L, hexane:AcOEt(3:1'/,)#t 57 & 0 {L&#(131)
B UY(132) 709mg(84%) % 3.8:1 DELTHE,

&% (131): 'H-NMR 6 : 1.23-1.67 (10H, m, C;H,;), 3.93 (3H, s, Me), 3.96-4.21 (4H, m,
6-H, 7-H and 8- H,), 5.10 (1H, s, 5-H), 5.14 (1H, s, 3-H).

&% (132): 'H-NMR 6 : 1.23-1.67 (10H, m, C{H,,), 3.91 (3H, s, Me), 3.96-4.21 (4H, m,
6-H, 7-H and 8- H,), 5.11 (1H, s, 5-H), 5.15 (1H, s, 3-H).

(’R,2’R,SR)-Benzyl 5-(1’-triethylsilyloxy-2’,3’-cyclohexylidenedioxypropyl)-
tetronate (133) and (1’R,2’ R,SR)-benzyl 5-(1’-triethylsilyloxy-2’,3’-cyclohexylidene-
dioxypropyl)tetronate (134)

(R)-2,3-0- 7 a~F L UF L ZUEBAT AT K65 500mg DEK THF E#R 5ml
2 Ar &R T, -7I8CIZTRU VAT barkr— F139) 13g KT 1.3eq D LDAIZ XL V&
L7=x/ 5— b DK THF A& T.-78°CIZ T 2h ##:1% . TESCI 1.7ml O /K THF
TR % 2, 8a%n NH,Cl #5102, AcOEt fitt, iK% a0 NaCl K THEH L. Na,SO,
HREREEEL. BREMES. BEWEL VIS I T T 7 4 =2 L,
hexane: AcOE(7:1/, )it 53 & VL &#3(133) 340mg(24%) K UMLE&#(134) 190mg(14%) %
.

&% (133): [a]p+16.55° (¢=3.24 in CHCL,), IR v max (CHCL) cm™: 1740 and 1620; 'H-
NMR §: 0.54 (6H, q, J=7.9 Hz, TES), 0.90 (9H, t, /~7.9 Hz, TES), 1.38-1.60 (10H, m,
C4H,,), 3.85 (1H, dd, /=6.1 and 7.9 Hz, 8-H), 4.02 (1H, dd, J=1.2 and 7.3 Hz, 6-H), 4.07 (1H,
dd, /=6.1 and 8.5 Hz, 8-H), 4.21 (1H, ddd, /=7.3, 7.9 and 8.5 Hz, 7-H), 5.01 (1H, d, J=1.2, 5-
H), 5.02 (1H, d, J=11.0, CH,Ph), 5.07 (1H, d, J=11.0, CH,Ph), 5.23 (1H, s, 3-H), 7.40-7.44
(5H, m, CH,Ph) ; HRMS m/z: calcd for C,;H,;0.Si: 474.2438, found 474.2438.

L& (134): [a]p+19.67° (¢=0.97 in CHCL), IR v max (CHCL,) cm™: 1740 and 1620; 'H-
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NMR §: 0.60 (6H, q, J=7.3 Hz, TES), 0.91 (H, t, /=7.3 Hz, TES), 1.25-1.60 (10H, m,
CH,,), 3.84 (1H, dd, /=5.5 and 8.5 Hz, 8-H), 4.04 (1H, dd, J=6.1 and 8.5 Hz, 8-H), 4.08 (1H,
dd, J/~=1.2 and 8.5Hz, 6-H), 4.27 (1H, ddd, J=5.5, 6.1 and 8.5 Hz, 7-H), 5.05 (1H, d, /=12.2 Hz,
CH,Ph), 5.13 (1H, d, J=1.2 Hz, 3-H), 5.10-5.20 (1H, m, 5-H), 5.14 (1H, d, J=12.2 Hz, CH,Ph),
7.37-7.38 (SH, m, CH,Ph) ; HRMS m/z: calcd for C,iH,;0,S1: 474.2437, found 474.2437.

(I’R2’R3S5,4R)-3-Hydoroxy-4(1’-triethylsilyloxy-2’,3’-cyclohexylidenedioxypropyl)-
v -butyrolactone (140)

{L&4(133) 200mg DK AcOEt ¥&iK % Rh-ALO, 50mg # il & L, HE(7atm)H,
KWL T 8h HAMETTSUCEIT Y., Kok, MzE AR AR, REWE DD
Frra<w 757 ¢ —IZft L hexane:AcOEt(3: 1Y) DMB LV, v-TFus s v
(140) 145mg(89%) % 1%,

[at]5-20.99° (¢=0.98 in CHCl,), IR v max (CHCl;) cm™: 3400 and 1790; 'H-NMR 6 : 0.70
(6H, q, /=7.9 Hz, TES), 0.96 (9H, t, /=79 Hz, TES), 1.25-1.66 (10H, m, CH,,), 2.58 (1H, dd,
J=0.2 and 17.7 Hz, 2-H), 2.76 (1H, dd, J/=4.9 and 17.7 Hz, 2-H), 3.72 (1H, br s, OH), 3.91
(1H, dd, J=7.3 and 7.9 Hz, 7-H), 3.95-4.10 (2H, m, 3-H and 7-H), 4.15 (1H, dd, J=3.1 and 8.6
Hz, 5-H), 422 (1H, ddd, J=5.5, 7.3 and 8.6 Hz, 6-H), 4.50-4.70 (1H, m, 4-H); HRMS m/z:
caled for C gH,0,Si: 387.2201, found 387.2199.

(I’R,2’ R,4R)-4-(1’-Triethylsilyloxy-2’,3’-cyclohexylidenedioxypropyl)- v -butenolide (141)

y-7FraZ 7 k(140) 442mg DK CH,CLIEIRIZ, KH T NEt, 0.3ml & U MsCl
0.1ml #{® T, 30min %, #8501 NaHCO, K& %, CH,CLHhH L Na,SO, BB % IS
HEE, BEMEZ VAT N5 T 40—t L, hexane:AcOEt(5:1/,){ 77 &
D, 77 /Y F(141)350mg(97%) % 15,

[a]p +74.15° (c=1.26 in CHC,), IR v max (CHCL) cm™: 1760; 'H-NMR 6 : 0.62 (6H, q,
J=7.9 Hz, TES), 0.94 (94, t, /=7.9 Hz, TES), 1.26-1.69 (10H, m, C;H,,), 3.75 (1H, dd, /~4.9
and 7.3 Hz, 7-H), 3.84 (1H, dd, J=5.5 and 7.3 Hz, 7-H), 4.04 (1H, ddd, J=4.9, 5.5 and 6.1 Hz,
6-H), 4.10 (1H, dd, /=4.9 and 6.1 Hz, 5-H), 5.10 (1H, td, 1.8 and 4.9 Hz, 4-H), 6.15 (1H, dd,
J=1.8 and 5.5 Hz, 2-H), 7.56 (1H, dd, J=1.8 and 5.5 Hz, 3-H), HRMS m/z: calcd for C,;H,,0,Si:
368.2017, found 368.2011.
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(’R,2’R,4R)-2,3-Dihydroxy-4-(1’-triethylsilyloxy-2’,3’-cyclohexylidene-dioxypropyl)-
v -butyrolactone (142)

77/ U F (141) 149mg DK CH,Cl, B#RIZ dicyclohexano-18-crown-6 35mg K T*
KMnO, 141mg ZH % 5, K& T 3h BEHEEF Na,SO, KEMZ. 5%H,S0, THFI,
54 ME@%. CHCL fith L Na,SO, BRRFEHE L, BREWZL I W/ a<
N2'F 7 4 —IZft L hexane:AcOEt(4: 1"/ iz &V v-7F 57 | (142) 102mg(63%)
215,

[a]p +20.48° (c=1.23 in CHCL,), IR v max (CHCL,) em™: 3300 and 1780; 'H-NMR § : 0.66
(6H, q, J/=7.9 Hz, TES), 0.96 (9H, t, J=7.9 Hz, TES), 1.24-1.61 (10H, m, C;H,,), 3.77-4.16 (4H,
m, 5-H, 6-H and 7- H,), 443-459 (BH, m, 2-H, 3-H and 4-H); HRMS m/z: calcd for
C,,H,,0,Si: 402.2074, found 402.2075.

1,2-Cyclohexylidene-3-triethylsilyl-arabitol (143)

y-7Fa T b(142) 231mg DK T — 7 VB % KA THIO, 261mg # M 2. 5,
3h #EER%. #4F1 NaHCO, KEMi ——F L Hi, BB EE, BEL2 A ¥/ —IZ
wH>L. NaBH, 298mg A2 5. 30min H&#%, fafn NH,Cl KEMx A ¥/ —VEE
%. CHCL it L. Na,SO, g AHEE, BEWE LISV In~w T F T4
—{ZfF L hexane: AcOEt(4:1'/)if 57 & ¥ ¥ A —/1(143) 132mg(67%) % 1%,

[a]5 -10.12° (¢=0.73 in CHCL,), IR v max (CHCl;) cm™: 3500; '"H-NMR & : 0.68 (6H, q,
J=79Hz, TES), 0.99 (9H, t, /<7.9 Hz, TES), 1.26-1.59 (10H, m, C,H,,), 3.50 (1H, d, J=6.1 Hz, 4-
H), 3.70 (2H, d, J=5.5 Hz, 5- H,), 3.92-4.00 (2H, m, 1-H and 3-H), 4.14 (1H, dt, J/=4.3 and 8.5
Hz, 2-H); HRMS m/z: calcd for C,;H,,0,Si: 346.2173, found 346.2166.

4,5-Diacetyl-1,2-cyclohexylidene-3-triethylsily-arabitol (144)

VA —/1(143) 58.8mg DEY T UEERIZ, BKEEEE 0.3ml R UG E D DMAP %
MZ %, 3h#f¥H%. AcOEt %12 #3%0 KHSO, K TH L. Na,SO, THLMRE, HEHEE
%, BEWME VAT NI~ NI T 7 4 —IZfF L, hexane: AcOEt(14:1%,) D i 45 &
D U7 ET— 1(144) 63.6mg(87%) & 15,
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[a]p-14.71° (¢=0.91 in CHCL,), IR v max (CHCL,) cm™: 1740; 'H-NMR & : 0.67 (6H, q,
J=7.9 Hz, TES), 0.98 (9H, t, J=7.9 Hz, TES), 1.40-1.60 (10H, m, C,H,;), 2.06 (3H, s, OAc),
2.09 3H, s, OAc), 3.81 (1H, dd, J=6.7 and 8.6 Hz, 1-H), 3.91 (1H, dd, /=6.7 and 11.0 Hz, 1-H),
4.00 (1H, ddd, J=6.7, 8.6 and 11.0 Hz, 2-H), 4.06 (1K, dd, J=6.1 and 6.7 Hz, 3-H), 4.21 (1H, ddd,
J=2.4, 6.1 and 13.4 Hz, 4-H), 4.25 (1H, dd, J=6.1 and 13 4 Hz, 5-H), 5.04 (1H, dd, J=2.4 and
6.1 Hz, 5-H); HRMS m/z: calcd for C, H,;0,S1: 430.2387, found 430.2393.

Arabitol penta-acetate (145)

VT BT — M(144) 63.6mg OFEEE 1ml X UUK 1ml @&E# % 50°CIZT 8h #9335,
MR Ok EEEEL, BV UV 2ml @D L. BKEREE 1ml B X ORREED DMAP
ZMA. 3h %, AcOEt %l 2 faFn KHSO, /K & U'aFn NaCl /K THEH L Na,SO, T
iRk, RESER,. BEYEI VWS Vv o< T 77 40 —12fF L,
hexane: AcOEt(2:1Y/) DD LV 7 5 £ h =AU F 7 &7 — ~(145) 40.6mg(76%) % 1%,

Mp: 75.0-75.5C; [at]p +34.31° (¢=0.40 in CHCL,), IR v max (CHCL,) cm™: 1740; 'H-NMR
d:2.05 (3H, s, OAc), 2.07 (3H, s, OAc), 2.09 (3H, s, OAc), 2.13 (3H, s, OAc), 3.95 (1H, dd,
J=6.7 and 11.6 Hz, unassignable proton), 4.15 (1H, dd, 1H, J=4.9 and 12.2 Hz, unassignable
proton), 4.24 (1H, dd, 1H, J/=2.4 and 12.2 Hz, unassignable proton), 4.28 (1H, dd, /=4.9 and 11.6
Hz, unassignable proton), 5.17 (1H, ddd, /=3.1, 4.9 and 8.5 Hz, unassignable proton), 5.37-5.44
(2H, m, unassignable proton); MS m/z: 303 (M*-OAc). 2N HDEIZT T ¥ h—N % EHE
TEFMMELIEEGROENEERIZ—FK L,

(I’R.2’R 3R AS)-3-Hydoroxy-4«(1’-triethylsilyloxy-2’,3’-cyclohexylidenedioxypropyl)-
v -butyrolactone (147)

L& ¥(134) 203mg D /K AcOEt K % 5% Rh-ALO, 70mg % fifit & L. F/E(7atm)H,
KT 8h BABSTRIGEIT S, RISk, ML 8 LAEEER, REWEL UL
o na< 757 4—Zft L hexane:AcOEt(3:17)DPHB LV, v-TFuFr by
(147) 193mg(87%) % 1%,

[a]p+10.54° (c=1.31 in CHCL,), IR v max (CHCL,) cm™: 3400 and 1790; 'H-NMR § : 0.70
(6H, q, J=7.9 Hz, TES), 0.97 (9H, t, J=7.9 Hz, TES), 1.20-1.60 (10H, m, C,H,,), 2.60 (1H, dd,
J=0.2 and 17.7 Hz, 2-H), 2.73 (1H, dd, /=4.9 and 17.7 Hz, 2-H), 3.90 (1H, dd, /=4.3 and 8.5 Hz, 7-
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H), 4.14 (1H, dd, J/=5.5 and 8.5 Hz, 7-H), 4.22-4.33 (1H, m, 5-H), 4.50-4.55 (1H, m, 6-H), 4.74-
4.83 (2H, m, 3-H and 4-H); HRMS m/z: calcd for C,;H,,0,S1: 387.2201, found 387.2201.

(’R,2’ R,4S5)-4-(1’-Triethylsilyloxy-2’,3’-cyclohexylidenedioxypropyl)- v -butenolide (148)

y-7F s ki (147) 1.36g DEAXK CH,CLIERIZ. K4 T NEt, 0.94ml & U} MsCl
0.38ml Z#@ T, 30min %, #F1 NaHCO, K%Mz, CHCLHiH L Na,SO, #1%
BB, BREME VSNV a~ 8N T 7 4 —IZft L. hexane:AcOEt(5:1Y/ )%
XY, 77U K (148) 1.09g(84%) % 1%,

[a]p -69.19° (¢=1.69 in CHCL,), IR v max (CHCL) cm™: 1760; 'H-NMR & : 0.60 (6H, q,
J=8.5 Hz, TES), 0.92 (9H, t, J=8.5 Hz, TES), 1.41-1.64 (10H, m, C;H,,), 3.88 (1H, dd, J=4.3 and
7.9 Hz, 7-H), 3.99-4.13 (3H, m, 5-H, 6-H and 7-H), 5.29 (1H, dd, J=0.1 and 1.8 Hz, 4-H), 6.17
(1H, dd, J~1.8 and 5.8 Hz, 2-H), 7.56 (1H, dd, J=1.8 and 5.8 Hz, 3-H); HRMS m/z: calcd for
C,,H,,0,Si: 368.2018, found 368.2016.

(’R,2’R,45)-2,3-Dihydroxy-4-(1’-triethylsilyloxy-2’,3’-cyclohexylidenedioxypropyl)- vy -
butyrolactone (149)

77 7 U R(148) 578mg DK CH,CL, ¥&#KIZ dicyclohexano-18-crown-6 68mg K& UF
KMnO, 275mg 2/ % %, KT 3b ##%AAT Na,SO, KEM X, 5%H,S0, THTn,
¥4 ME@%. CHCL il L NaSO, WBRREEE R ZEWEY I v/ vra<

k75 7 4 —\Zft L hexane:AcOEt(4:1"/ )R £V y-7F 52 bk /(149) 196mg(31%)
Z

[a],+16.61° (c=1.51 in CHCI,), IR v max (CHCL,) cm™: 3300 and 1780; 'H-NMR 4 : 0.61
(6H, q, /=8.5 Hz, TES), 0.94 (9H, t, J=8.5 Hz, TES), 1.24-1.64 (10H, m, C;H,,), 3.20 (1H, br s,
1H, OH), 3.58 (1H, br s, OH), 3.84 (1H, dd, J=4.3 and 7.3 Hz, 7-H), 3.96 (1H, dd, J=2.4 and
7.3 Hz, 7-H), 4.05-4.14 (2H, m, 5-H and 6-H), 4.54-4.56 (2H, m, 2-H and 3-H), 4.65-4.72 (1H,
m, 4-H) ; HRMS m/z: caled for C,;H,,0,S1: 402.2074, found 402.2074.
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1,2-Cyclohexylidene-3-triethylsilyl-ribitol (150)

y-TFa s k(149) 60.3mg DK T — T )VERHE & K T HIO, 68.2mg 2N X 5,
3h B¥R%. 830 NaHCO, K& Mz = —7 Vi, BEEER, RELZAF / —/ViC
Y% L. NaBH, 84mg M2 %, 30min &%, SR NHClKZMZ A & ) —VEEE,
CH,CL fiH L, Na,SO, ¥R % BB E, BREMEZ LI 5N n~ T 57 4 —IZ
i L hexane:AcOEt(4:1%,)it 43 & ¥ VA —/1(150) 43.1mg(84%) % 1%

[a]p +4.58° (c=0.84 in CHCL,), IR v max (CHCl;) cm™: 3500; 'H-NMR & : 065 (6H, q,
J=1.3 Hz, TES), 0.97 (SH, t, /<7.3 Hz, TES), 1.25-1.62 (10H, m, C,H,,), 3.72-3.87 (SH, m, 1-H, 4-
H and 5- H,), 4.07 (1H, dd, J/=6.1 and 7.9Hz, 3-H), 4.05-4.19 (1H, m, 2-H); HRMS m/z: calcd
for C,;H,,0,Si: 346.2175, found 346.2168.

4,5-Diacetyl-1,2-cyclohexylidene-3-triethylsily-ribitol (151)

TA—N(150) 76.1mg DY T UTRHRIZ. E/KEEEE 0.4ml K ORRELE D DMAP Z 0
%%, 3hiE¥{%. AcOEt %1 % faFn KHSO, /K TYEH L. Na,SO, THLME, WAEEEER,
BEMEB U BHF NI N T T T 4 —IZfF L. hexane:AcOEt(12:1Y/ YD m L 0 ¥
77— N (151) 70.7mg(75%) % 1%,

[a]p+10.16° (¢=0.72 in CHCL,), IR v max (CHCL) cm™: 1740; 'H-NMR 6 : 0.63 (6H, g,
J=7.9 Hz, TES), 0.96 (9H, t, J/<7.9 Hz, TES), 1.39-1.62 (10H, m, C;H,,), 2.05 (3H, s, OAc), 2.10
(3H, s, OAc), 3.83-3.87 (2H, m, 3-H and 5-H), 4.00-4.04 (2H, m, 2-H and 5-H), 4.20 (1H, dd,
J=8.5 and 12.2 Hz, 1-H), 4.38 (1H, dd, J=3.7 and 12.2 Hz, 1-H), 5.33 (1H, dt, J=2.4 and 4.9
Hz, 4-H); HRMS m/z: calcd for C,,;H,,0,Si: 430.2379, found 430.2379.

Ribitol penta-acetete (152)

U7 ET— M151) 119.1mg OFFEE 1ml R OVK 1ml iE % 50°CIZ T 8h ##T3,
MR OKEEER, VY0 2ml 1Z8E» L. BAKERE 1ml 8 X OBEEED DMAP
ZMZ., 3h B, AcOEt %M % £8F0 KHSO, /K & U'BEFA NaCl /K THE#% L Na,SO, T
MR, BREEXRR, REWE YISV a0~ T 57 40— L,
hexane:AcOEt(2: 1"/ )O3 LD U B h =R Z 7 EF — 1 (152) 87.3mg(88%) % 13,

[a]p +0.07° (¢=0.87 in CHCl,), IR v max (CHCL) cm': 1740; 'H-NMR 6 : 2.06 (6H, s,
OAc), 2.09 (3H, s, OAc), 2.11 (6H, s, OAc), 4.14 (2H, dd, J=6.1, 12.2 Hz, 1-H and 5-H), 4.36
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(2H, dd, J=3.7 and 12.2 Hz, 1-H and 5-H), 5.28 (2H, dt, J=3.7 and 5.5 Hz, 2-H and 4-H), 5.35
(1H, d, J=5.5 Hz, 3-H); MS m/z: 303 (M™-OAc). 2N HDEIZV ¥ h— L2 EETFIL
fELEEGROER L ERIZ—B LI,
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B 1EE3IHDOER

(’R’,55")-Methoxymethyl 5-(1’-phenylaminobenzyl)tetronate (155) and
(I’R’,5R’)-methoxymethyl 5-(1’-phenylaminobenzyl)tetronate (156)

7 b o U BE(1) 330mg TR 2.5eq D LDA LV BL A7 =4 DK THF 15ml &
#RIZ Ar KR T benzylideneaniline(154) 300mg MO 8K THF iK% -78°CIZ T > < D if§
TL. KGREYEFRIREICT 1h ##%-20CETH-< W FE L. MOMCI 0.75ml
. 30min H#RH% AL NH,Cl /K% 0% AcOEt fitH, Na,SO, MR EEER L, 7RE
WP BN~ T T 7 4 =2t L. hexane:AcOEt(3:1Y/,) D £ U ¥ > ANk
(ASHR VT F-(HAK(156) % £ N F 1 208mg, 38mg(46%)(5.4:1)15.

3 TR (155): Mp: 127.2-127.9°C; IR v max (CHCL,) cm™: 1770, 1650 and 1620; 'H-
NMR 6 :3.35 (3H, s, 3H, OMe), 4.97-5.01 (1H, m, 6-H), 5.05 (1H, d, /=6.1 Hz, OCH,0), 5.10
(1H, d, /=6.1 Hz, OCH,0), 5.13 (1H, d, J=1.2 Hz, 3-H), 5.26 (1H, s, 5-H), 6.58-6.70 (3H, m, Ph),
7.06-7.12 (2H, m, Ph), 7.25-7.43, (SH, m, Ph); HRMS m/z: calcd for C;H,(NO,: 325.1314,
found 325.1320; Anal calcd for C,;H,;NO,: C 70.14, H 5.89, N 4.31, found C 70.16, H5.90, N
4.29.

T U F A (156): Mp: 135.5-136.7°C; IR v max (CHCL,) em™: 1770, 1650 and 1620,
'H-NMR & : 3.48 (3H, s, OMe), 4.89 (1H, d, J=3.1 Hz, 6-H), 4.95 (1H, s, 3-H), 4.99 (1H, d,
J=6.1 Hz, OCH,0), 5.06 (1H, d, /<6.1 Hz, OCH,0), 5.28 (1H, d, /3.1 Hz, 5-H), 6.60-6.71 (3H, m,
Ph), 7.08-7.14 (2H, m, Ph), 7.22-7.32 (5-H, m, Ph); HRMS m/z: calcd for C,;H ,NO,: 325.1315,
found 325.1318; Anal calcd for C,,H,;NO,: C 70.14, H 5.89, N 4.31, found C 69.84 H582 N
4.25.

HMPA % additive & 3354

7 b (1) 330mg RUR2.5eq D LDA LD BIL =TT =4 D%EAK THF 15ml &
UYHMPA 3ml #HEIZ Ar R T benzylideneaniline(154) 300mg K THF &% %-78°C
IZTW-< VFT L, RINBEE®MZRIREIZT 1h ##8#%-20CE Tw-< W HR L,
MOMCI 0.75ml T, BTC& FARICAIT S L2k, oAk 155KR0T v
FAIME(156) % Z N Z3 251mg,  119mg(69%)(2.1:1)45,
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L& (155)D X HRFE SR ERENT

HIE 1L CuK o #RIZT Rigaku AFCSR diffractometer Z B L TiTo7, BEDT —
213 scan i E % 3°/min & LT 20/ w{E(6°<2 6 <110°)Z L Y #IE L 7=, Diffractmeter
IZTRO - EITEET 2410 HTHY . DI BEMH Fo<So B)ZWMRETD
1996 BORFHZOWTEHEZIT o7, RBZ OB, HBFELKD diffractometer (285
B/ ZEEICTRELETT - 7

BoONTHEFNT —FIHEDLEBY TH B, CHNO, Mr=32536. Monoclinic
a=11.349(9) A, p=10.563(5)A, c=16.940(1)A, Dc=1.25 gem, V=1724(2)A®, Z=4. Space
group P2,/c.

H1E 1L SHELXS86 (2 X % Program 2/ L EEIEIC L VRN L, FIZKFEILRL
A DIRF1X full-matrix Fx/N ZRIEIZ KV BEBILEITO L EEERFR) 0.102 1272 -7,
Z DFEFTIZ L D RO = EBERIT Fig 6 1IZ/R LT,

(I’R’,55")-Methoxymethyl 5-(1°-p-methoxyphenylaminobenzyl)tetronate (157)
and (1’R’,5R’)-methoxymethyl 5-(1’-p-methoxyphenylaminobenzyl)tetronate (158)

7 b2 EE(1) 949mg KX 2.5eq D LDA LW R LT T =4 O%EK THF Sml &
UYHMPA 1ml IB#RIZ Ar KRt F-78°CIZA X > 100mg DK THF ISiE# d->< ViET
L. RIGEAMZFIREIZT 1h ##%#%-20CE TP -< Y FIR L, MOMCI 0.21ml i#
F. 30min ##H% AT NH,Cl K%M % AcOEt HiiHi, Na,SO, REBEEHEEL. EH
Wb U hrnra< N5 7 4 —IZfF L, hexane:AcOEt(4:1"/)DR7D L W ¥ v -fF
MEQSHROT ¥ F-HME(158) % £ 131.8mg, 33.6mg(98%)(3.9:1)1%:

v fHE (157): IR v max (CHCL) cm: 1760 and 1640, 'H-NMR & : 3.39 (3H, s,
OMe), 3.69 (3H, s, OMe), 4.89 (1H, d, /=12 Hz, 6-H), 5.07 (1H, d, J=6.1 Hz , OCH,0), 5.10-
5.16 (1H, m, 5-H), 5.12 (1H, d, /=6.1 Hz, OCH,0), 5.26 (1H, d, J=1.2 Hz, 3-H), 6.55 (2H, d,
J=8.2 Hz, Ph), 6.69 (2H, d, /=82 Hz, Ph), 7.26-7.41 (5H, m, Ph); HRMS m/z: calcd for
C,,H,;NO,: 355.1418, found 355.1415.
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T FAHfA (158): IR v max (CHCL,) cm™: 1760 and 1640; 'H-NMR 6 : 3.49 (3H, s,
OMe), 3.69 (3H, s, OMe), 4.81 (1H, d, J=3.1 Hz, 6-H), 4.95 (1H, d, /=1.2 Hz, 3-H), 4.99 (1H,
d, J=5.5 Hz, OCH,0), 5.06 (1H, d, J=5.5 Hz, OH,0), 5.26-5.29 (1H, m, 5-H), 6.60 (2H, d, /8.1
Hz, Ph), 6.71 (2H, d, /8.1 Hz, Ph), 7.21-7.30 (SH, m, Ph), HRMS m/z: calcd for C,H,NO;:
355.1418, found 355.1418.

(1’S",55")-Methoxymethyl 5-[1’-(2-furyl)-1’-(p-methoxyphenylamino)methyl]tetronate (159)
and (1’S",5R")-methoxymethyl 5-[1’-(2-furyl)-1’-(p-methoxyphenylamino)methyl}-
tetronate (160)

7 b o UEE() 99.6mg BTN 2.5eq D LDA LW BRILAYT =4 OK THF 5ml &
UHMPA Iml EHKIZ Ar KRR F-78CIZTA T2 100mg DK THF R Z D >< D i§
TL, RINREMEZRIREIZT 1h ##%-20CETY-< W HE L. MOMCI 0.22ml
# T, 30min BEPHAIF NH,CI /K% X AcOEt i, Na,SO, IREBEEEEL, 7%
BWuEVhrvra<w ST 7 0 —iZfF L. hexane: AcOE(4:1Y,)Diitsr & ¥ T -1l
BASHKOT o FAINMA(160)% ZILE40 105.5mg, 24.3mg(76%)4.3:1)%

v -AHINE (159); IR v max (CHCL) cm™: 1760 and 1640; 'H-NMR & : 3.39 (3H, s,
OMe), 3.72 (3H, s, OMe), 5.01 (1H, d, /=1.8 Hz, 6-H), 5.02 (1H, d, /=6.1 Hz, OCH,0), 5.08 (1H,
d, J=6.1 Hz, OCH,0), 5.24 (1H, d, J=1.2 Hz, 3-H), 5.26 (1H, d, /=1.8 Hz, 5-H), 6.30-6.32 (2H, m,
8-H and 9-H), 6.64 (2H, d, /=9.2 Hz, Ph), 6.74 (1H, d, J=9.2 Hz, Ph), 7.35 (1H, d, J~=1.8 Hz, 10-
H); MS m/z: 315 (M").

7 o F-fHH04K (160): IR v max (CHCL,) cm™: 1760 and 1640; '"H-NMR & : 3.51 3H, s,
OMe), 3.73 (3H, s, OMe), 4.96 (1H, d, /=2.4 Hz, 6-H), 5.08-5.17 (3H, m, 3-H and OCH,0), 5.22
(1H, d, /~2.4 Hz, 5-H), 6.24-6.26 (2H, m, 8-H and 9-H), 6.66 (2H, d, J=9.2 Hz, Ph), 6.77 (2H, d,
J=9.2 Hz, Ph), 7.27 (1H, s, 10-H); MS m/z: 315 (M").
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(1’S",55")-Methoxymethyl 5-[1’-(p-methoxyphenylamino)-1°-(2-thienyl)methyl]-
tetronate (161) and (1’S’,5R")-methoxymethyl 5-[1’-(p-methoxyphenylamino)-1’-
(2-thienyl)methyl}tetronate (162)

7T b (1) 922mg BTN 2.5eq D LDA KV LAV T =4 O K THF 5ml &
U"HMPA 1ml #&RIZ Ar R F-78°CIZ2TA T & 100mg DK THF BiEE2 D ->< ViF
TL. RISEEMZ FIREIZT 1h #B#%-20CETW - Y HFR L, MOMCI 0.22ml
{# T, 30min &A1 NH,Cl /K% % AcOEt #i{, Na,SO, BLBHBIREEE L, &
Bz VTN < NI 57 4 —IZfF L, hexane: AcOEY(4:1'/,)Dfiss & b ¥ > -
TR OT o F-AHIE(162)% FFH 77.8mg,  58.9mg(82%)(1.3:1)4,

AR (161): IR v max (CHCL,) cm™: 1760 and 1640; '"H-NMR & : 3.40 (3H, s,
OMe), 3.71 (3H, s, OMe), 5.03 (1H, d, J=6.1 Hz, OCH,0), 5.06 (1H, d, J=6.1 Hz, OCH,0),
5.16-5.20 (2H, m, 3-H and 6-H), 5.25 (1H, s, 5-H), 6.63 (2H, d, /=9.2 Hz, Ph), 6.73 (2H, d, /9.2
Hz, Ph), 6.95 (1H, dd, /=3.1 and 4.9 Hz, 9-H), 7.06 (1H, dd, /=1.2 and 3.1 Hz, 8-H), 7.20(1H, dd,
J=1.2 and 4.9 Hz, 10-H); HRMS m/z: calcd for C,;H,;)NO;: 361.0983, found 361.0981.

7 U F IR (162): IR v max (CHCL) cm™: 1760 and 1640; 'H-NMR 6§ : 3.48 (3H, s,
OMe), 3.71 (3H, s, OMe), 5.05 (1H, d, J=6.1 Hz, OCH,0), 5.06 (1H, d, /=1.2 Hz, 6-H), 5.10 (1H,
d, /=6.1 Hz, OCH,0), 5.10-5.16 (1H, m, 3-H), 5.29 (1H, dd, /~1.2 and 3.1 Hz 5-H), 6.66 (2H, d,
J=9.2 Hz, Ph), 6.75 (2H, d, J=9.2 Hz, Ph), 6.89 (1H, dd. J=3.7 and 5.5 Hz, 9-H), 6.97 (1H, dd,
J=1.2 and 3.7 Hz, 8-H), 7.17 (1H, dd, J=1.2 and 5.5 Hz, 10-H); HRMS m/z: calcd for
C,:H,,NO,: 361.1001, found 361.0993.

(I’R’,55")-Methoxymethyl 5-[1’-cyclohexyl-1’-(p-methoxyphenylamino)methyl]-
tetronate (163) and (1’R’,SR’)-methoxymethyl 5-[1°-cyclohexyl-1’-(p-methoxyphenylamino)-
methyl]tetronate (164)

7T b (1) 92mg R 2.5eq D LDA LV B LAV T =4 O8K THF 5ml K
HMPA 1ml #&RIZ Ar Rk F-78CIZTA I > 100mg DK THF B2 D ->< VET
L. BISREWMEZFEIREIZT 1h ##%-20CE TP - < W RE L. MOMCI 0.2 mi i§
T, 30min f##RE. 88N NH,CI K% M2 AcOEt flitH, Na,SO, #MRMBBEEE L. &
BWe VA rnsa~< 757 4 —IZft L. hexane:AcOEt(4:1Y)Difiisy & 0 3 o -fHim
163K OT o FAHNE(164) % ZNZ1 14Tmg, 2mg(95%)(73.5:1)45,
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v -fEfE (163); IR v max (CHCL) cm™: 1750 and 1630; 'H-NMR §: 1.19-2.04
(114, m, CH,,), 3.27 BH, s, OMe), 3.30-3.40 (1H, m, NH), 3.45-3.60 (1H, m, 6-H), 3.70 (3H,
s, OMe), 4.75 (1H, d, /=6.1 Hz, OCH,0), 4.82 (1H, d, J=6.1 Hz, OCH,0), 5.04 (1H, s, 5-H),
5.14 (1H, d, J=1.2 Hz, 3-H), 6.52 (2H, d, /=92 Hz, Ph), 6.69 (2H, d, /9.2 Hz, Ph), HRMS m/z:
calcd for C,;H,,NO,: 337.1887 found 337.1879.

7 v F A (164): IR v max (CHCL) em™: 1750 and  1630; 'H-NMR 6: 1.14-1.75
(11H, m, C;H,,), 3.38 (1H, s, NH), 3.43 (3H, s, OMe), 3.51 (1H, s, 6-H), 3.74 (3H, s, OMe), 5.09
(2H, s, OCH,0), 5.16 (1H, s, 5-H), 5.25 (1H, d, /<12 Hz, 3-H), 6.52 (2H, d, /9.2 Hz, Ph), 6.69
(2H, d, /9.2 Hz, Ph).

(I’R’,58")-Methoxymethyl 5-[1’-(p-methoxyphenylamino)-1’-(2-phenylethyl)methyl] -
tetronate (165) and (1’R’,SR’)-methoxymethyl 5-[1’-(p-methoxyphenylamino)-1°-(2-
phenylethyl)methyl]tetronate (166)

7 b (1) 84mg TN 25eq DLDA LV L7 7 =4 DE/K THF 5ml BT
HMPA 1ml %&#KIZ Ar Kt F-78°CIiZ2TA I 100mg DX THF iz Ww-< VETF
L. RIGREWZREEIZT 1h ###%-20TETP-< D FEL, MOMCI 0.18ml i
To 30min H##%, 88%0 NH,Cl /K% M2 AcOEt filif, Na,SO, HIRHEEEE L., &
HWE VSN ra< 757 4 =t L. hexane: AcOEN(4:17,)Difitsr & ¥ & > -4/
FA6S) BT o FAHNE(166) 2 BEM & LT 90mg(56%)11.2:1)45,

T AR (165): IR v max (CHCL,) cm™: 1760 and 1640; 'H-NMR & : 2.00 (2H, dd,
J=73 and 14.7 Hz, 7-H,), 2.75-2.85 (2H, m, 8-H,), 3.33 (3H, s, OMe), 3.45-3.55 (1H, m, NH),
3.73 (3H, s, OMe), 3.75-3.85 (1H, m, 6-H), 4.77 (1H, d, J=5.5 Hz, OCH,0), 4.85 (1H, s, 5-H),
4.86 (1H, d, J=5.5 Hz, OCH,0), 5.14 (1H, d, /=1.2 Hz, 3-H), 5.80 (2H, d, /=9.2 Hz, Ph), 6.70
(2H, d, /=9.2 Hz, Ph), 7.14-7.32 (5H, m, Ph);, HRMS m/z: calcd for C,;H,,NO,: 383.2731 found
383.1730.
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T U F LM (166): IR v max (CHCL) cm™: 1760 and 1640; 'H-NMR §: 2.00 (2H,
dd, J=7.3 and 14.7 Hz, 7-H,), 2.75-2.85 (2H, m, 8-H,), 3.37 (3H, s, OMe), 3.45-3.55 (1H, m,
NH), 3.76 (3H, s, OMe), 3.75-3.85 (1H, m, 6-H), 4.77 (1H, d, J=5.5 Hz, OCH,0), 4.85 (1H, s,
5-H), 4.86 (1H, d, J=5.5 Hz, OCH,0), 5.22 (1H, d, J=1.2 Hz, 3-H), 6.50 (2H, d, J/=9.2 Hz, Ph),
6.70 (2H, d, /<9.2 Hz, Ph), 7.14-7.32 (5H, m, Ph); HRMS m/z: calcd for C,;H,;,NO;: 383.2731
found 383.1730.

(I’R’,58")-Methoxymethyl 5-[1’-crotyl-1’-(p-methoxyphenylamino)methyl]tetronate (167)
and (1’R’,5R’}-methoxymethyl 5-[1’-crotyl-1’-(p-methoxyphenylamino)methyl}-
tetronate (168)

7 b BE() 228mg K UN2.5eq DLDA LV EIL 727 =4 DK THF 10ml &
UYHMPA 2ml IR IZ Ar Rt F-78°CIlZTA 2 > 200mg D #E/K THF Wik z - < Vi
TL. RIGEEYZFIREIZT 1h BE%Z-200CETW-< W FIE L., MOMCI 0.5ml
% . 30min BE¥RH%. AF0 NH,Cl /K% 0% AcOEt i, Na,SO, SR HEEE L L,
BEBWE) SN N5 T 4 —IZfF L, hexane: AcOEt(4: 1V, )DFE5y £ 0 o -+
IHEQ6NROT o FAHE(168) 2 iREM & LT 226mg(62%)(2.0: 1)

v VIR (164): IR v max (CHCL,) cm™: 1750 and 1630; 'H-NMR 6 : 2.63 (3H, s, 9-
H,), 3.38 (3H, s, OMe), 3.40-3.50 (1H, m, NH), 3.73 (3H, s, OMe), 3.81 (1H, s, 6-H), 4.92 (1H,
d, /=2.5 Hz, 5-H), 5.02 (1H, d, J/~6.1 Hz, OCH,0), 5.07 (1H, d, /=6.1 Hz, OCH,0), 5.07 (1H, s,
3-H), 5.48-5.54 (1H, m, 8-H), 5.72-5.76 (1H, m, 7-H), 6.57 (2H, d, J=9.2 Hz, Ph), 6.74 (2H, d,
J=9.2 Hz, Ph); HRMS m/z: calcd for C,;H,NO;: 319.3416 found 319.1416.

7 o F-fHfE (164): IR v max (CHCL,) cm™: 1750 and 1630; 'H-NMR §: 2.67 (3H, s,
9-H,), 3.42 (3H, s, OMe), 3.40-3.50 (1H, m, NH), 3.75 (1H, s, 6-H), 3.82 (1H, s, OMe), 4.93
(1H, d, J=3.1 Hz, 5-H), 5.02 (1H, d, /~=6.1 Hz, OCH,0), 5.07 (1H, d, J=6.1 Hz, OCH,0), 5.07
(1H, s, 3-H), 5.42-5.47 (1H, m, 8-H), 5.78-5.82 (1H, m, 7-H), 6.93 (2H, d, /=8.5 Hz, Ph), 7.20
(2H, d, J=8.5 Hz, Ph); HRMS m/z: calcd for C;H, NO,: 319.3416 found 319.1416.
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(I’R’,55")-Methoxymethyl 5-[1°-(p-methoxyphenylamino)-1’-(propyl)methyl]-
tetronate (169)

7 b UBE(1) 1.13g KU 2.5eq D LDA L W BRI 7227 =4 DK THF 20ml B
HMPA 4ml %HRIZ Ar [ F-78CIZTA v 1g DX THF 8Bz P ->< Vi F L.
KIGBES Y% FIREIZT 1h ##8%-20CE TP ->< D FE L. MOMCI 2.5ml i T,
30min #RHRAIFN NH,Cl K& Z AcOEt fiith, Na,SO, BREBIFHEEE L. REME
VYA NI N T T T 0 —IZ6F L. hexane:AcOEt(4:1Y,) D5y & 0 o v -FIA(169)
DH% 1.26g(70%)(%F,

IR v max (CHCL,) cm™: 1750 and 1630; 'H-NMR 6 : 0.94 3H, t, /=7.3 Hz, 9-H,), 1.46-
1.48 (2H, m, 8-H,), 1.64 (2H, dd, J/=7.3 and 14.0 Hz, 7-H,), 3.23-3.32 (1H, m, NH), 3.35 (3H, s,
OMe), 3.72 (3H, s, OMe), 3.75-3.85 (1H, m, 6-H), 4.86 (1H, d, /=6.1 Hz, OCH,0), 4.86 (1H, s,
5-H), 4.93 (1H, d, J/=6.1 Hz, OCH,0), 5.16 (1H, s, 3-H), 6.56 (2H, d, /=9.2 Hz, Ph), 6.71 (2H, d,
J=9.2 Hz, Ph); MS m/z: caled for C,;H,;NO;: 321.3580 found 321.1578, Anal calcd for
C,H,;0,N: C 63.53, H7.21, N 4.36, found C 63.1, H7.37, N 4.24.

(I’R’,35",45")-3-Methoxymethoxy-4-[1’-(p-methoxyphenylamino)-1’-(propyl)methyl]- v -
butyrolactone (171)

SV ATIR(169) 400mg D HE/K AcOEL ¥AHK % 10% Rh-ALO, 200mg Z g & L, &
JE(7Tatm)H, /T 8h BEMETTRIGZAT O, RIGH. MELEE LAEERE. &8
ME VBTG Nnsa<w N7 57 4 —IiZ4F L hexane:AcOEt(3: 1Y )DRIT LV, y-7F
rZ 7 kr(171)% 305mg(76%)4%,

IR v max (CHCL,) cm™: 1790 ; 'H-NMR §: 0.89 (3H, t, /=6.7 Hz, 8-H,), 1.22-1.78 (4H,
m, 6-H, and 7-H,), 2.47 (1H, dd, /=6.7 and 17.7 Hz, 2-H), 2.79 (1H, dd, J/=6.1 and 17.7 Hz, 2-
H), 3.37 (3H, s, OMe), 3.73 (3H, s, OMe), 3.83-3.85 (1H, m, 5-H), 4.48-4.51 (2H, m, 3-H and 4-
H), 4.69 (2H, s, OCH,0), 6.67 (2H, d, J/=9.2 Hz, Ph), 6.75 (2H, d, /=9.2 Hz, Ph); HRMS m/z:
calcd for C,;H,sNO,: 3213.4731 found 321.1578.
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(3S,4S,5R)-3-Methoxymethoxy-5-(4-methoxyphenylamino)-1,4-octanediol (172)

LiAlH, 141mg % Ar K FHRICTy-7F 2527 F(171) 200mg DK THF IHHE
(2> < DA, 4h H#RTE 10%-NaOH 7K % Il X ether fiH, fH#E % Na,SO, #LiR
BB E LEREWE ) A5 e~ NI 57 4 —IiZft L. hexane-AcOEt (1:1 Y/)D
Wk, 73 7a—(172)% 141mg(96%) 7

IR v max (CHCL) cm™: 3400; 'H-NMR § : 0.90 (3H, t, J=6.7 Hz, 8-H,), 1.20-1.90 (6H, m,
2-H,, 6-H, and 7-H,), 3.32-3.38 (1H, m, 1-H), 3.45 (3H, s, OMe), 3.60 (1H, dd, J=3.1 and 6.7
Hz, 4-H), 3.69-3.77 (2H, m, 1-H and 3-H), 3.74 (3H, s, OMe), 3.84 (1H, s, 5-H), 472 (1H, d,
J=6.7 Hz, OCH,0), 4.74 (1H, d, /=6.7 Hz, OCH,0), 6.58 (2H, d, /=9.2 Hz, Ph), 6.76 (2H, d,
J=9.2 Hz, Ph); HRMS m/z: calcd for C,;H,,NO;: 327.2044 found 327.2043.
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Methoxymethyl S-methyltetronate (173)

Methyl iodode 0.78g D 4K THF IR#E % Ar [t F-78CIZTA FF T AF AT brx
—F (4D 13g RULCIIZ & v L 7= 8K THF K2 > < DT, -30°CIZT3h K
% RINEEE 2 T NH,Cl A%, CHCL flitH L Na,SO, #REREHE £, REW
VYA a= NI 5T 4 —IZfF L. hexane-AcOE(6: 1/ )7LV, v-T /%
VT b ax— b173) 603mg(70%)% %,

IR v max (CHCL)) cm™: 1720 and 1610; 'H-NMR 6 : 149 (3H, d, J/=6.7 Hz, Me), 3.50 3H, s,
OMe), 4.86 (1H, dq, /=1.2 and 6.7 Hz, 5-H), 5.14 (1H, d, J=6.7 Hz, OCH,0), 5.17 (1H, d,
J=6.7 Hz, OCH,0), 5.19 (1H, d, J=1.2 Hz, 3-H); HRMS m/z: calcd for C,H,,0,. 158.0579,
found 158.0579.

Methoxymethyl S-ethyltetronate (174)

Ethyl iodide 0.5g RTNA hF T AF /T h a2 x— (41) 830mg % AT & [FARIZ A
L. -10CiZT 3h RIGt;., £ E V5NV ra~< 7T 7 4 —Zft L., hexane-
AcOEt(S: 1Y/ )R & V. y-T/F/NT b Rr— h(174) 320mg(59%) % 15,

IR v max (CHCL,) cm™; 1720 and 1610; 'H-NMR 6 : 0.99 (3H, t, J=7.3 Hz, Me), 1.64-2.01
(2H, m, CH,), 3.50 (3H, s, OMe), 4.78 (1H, ddd, /1.2, 3.7 and 6.6 Hz, 5-H), 5.13 (1H, d, /<6.1 Hz,
OCH,0), 5.16 (1H, d, /=6.1 Hz, OCH,,0), 5.22 (1H, d, J=1.2 Hz, 3-H); HRMS m/z: calcd for
C;H,,0,: 172.0741, found 170.0736.

Methoxymethyl S-butyltetronate (175)

Butyl jodide 1.27g KUt A ¥ AF /T ko xr— h(41) 500mg % ATEC & FHR IO
L. -10CIZT 3h RIGtR. £ E VA SN a~< 857 4 —|Zft L. hexane-
ACOEt(5:1/)RD XL V. v-TAF AT b rR— K(175) 146mg(21%) % 15,

IR v max (CHCl;) cm™: 1720 and 1610; 'TH-NMR 6 :0.92 3H, t, /<7.3 Hz, Me), 1.26-1.96
(6H, m, CH,CH,CH,), 3.50 (3H, s, OCH,), 4.80 (1H, dt, J/<1.2 and 6.7 Hz, 5-H), 5.13 (1H, d,
J=6.1 Hz, OCH,0), 5.16 (1H, d, J/=6.1 Hz, OCH,0), 5.20 (1H, d, J=1.2 Hz, 3-H); MS m/z; 200
(M).
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Methoxymethyl S-crotyltetronate (106)

Crotryl bromide 6.1g BT’ A FF T A F/LT b x— b (41) 5.0g Z AT & Rk 0
L. -20CIZT 3h #8%, ERWE VIV A5V 70~ b 757 4 —IZff L, hexane-
AcOEH4: 1/ )T L V. v-TF/AT b Rr— F(106)4.2g(61%) &1,

IR v max (CHCL) cm™: 1720 and 1610; 'H-NMR 6 : 1.60 (3H, d, Me), 2.26-2.63 (2H, m, 6-
H,), 3.45 (3H, s, OMe), 4.74-4 81 (1H, m, 5-H), 5.09 (1H, d, J/=6.1 Hz, OCH,0), 5.11 (1H, d,
OCH,0), 5.30-5.38 (1H, m, 7-H), 5.50-5.61 (1H, m, 8-H); MS m/z: 198 (M").

Methoxymethyl S-(3-methyl-2-butenyl)tetronate (176)

4-Bromo-2-methyl-2-butene 2.69g X U'A FF L AF /LT Frxr— h41) 2.0g ZHIE
EFARICALE L, -10CIZT 2h B8 %, £FRMEL VDSV o0~ I T T 4 —ITh
L. hexane-AcOEY(5:1'/){fi57 & V. yv-TAFNAT kaxr— 1(176)2.3g(78%) % 1%,

IR v max (CHCL)) cm™: 1720 and 1610; 'H-NMR & : 1.64 (3H, s, Me), 1.71 (3H, s, Me),
2.37-2.69 (2H, m, 6-H), 3.49 (3H, s, OMe), 4.79-4.83 (1H, m, 5-H), 5.07-5.12 (1H, m, 7-H),5.14
(2H, s, OCH,0), 5.21 (1H, d, J=1.2 Hz, 3-H); HRMS m/z: calcd for C,H,0,: 212.1045, found
212.1047.
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(38,4R,5R,6 R)-6,7-Cyclohexylidenedioxy-5-triethylsiloxy-3-methoxymethoxyheptan-4-
olide (177)

LB #(66) 200mg DK AcOEt 8K % 5% Rh-ALO, 50mg %A & L FE(7atm)H,
K[ T 8h BABITKIGEIT O, RUSH., MEZIRE LEKERR, BREMEV YD
Fnrua=< b 757 4—I2ft L hexane:AcOEt(5:1"/)DWHB LV, v-TFus s b
(177) 197mg(98%) & &,

[o]p-6.1° (¢=2.9 in CHCL,), IR v max (CHCL,) cm™: 1780; 'H-NMR 6 : 0.60-0.75 (6H, m,
3 X CH,CH,), 0.97 (9H, t, J=7.9 Hz, 3 X CH,CH,), 1.25-1.61 (10H, m, C;H,,), 2.66 (1H, dd,
J=6.1 and 17.1 Hz, 2-H), 2.75 (1H, dd, /=4.9 and 17.1Hz, 2-H), 3.39 (3H, s, OMe), 3.87 (1H, dd,
J=6.7 and 7.3Hz, 7-H), 4.01 (1H, dd, J=6.7 and 7.3 Hz, 7-H), 4.11 (1H, dt, J=5.5 and 6.7 Hz, 6-
H), 429 (1H, t, J=5.5 Hz, 5-H), 4.44 (1H, dd, J/=5.5 and 10.4 Hz, 4-H), 4.44-4.52 (1H, m, 3-H),
4.65 and 4.69 (each 1H, each d, /=7.3 Hz, OCH,0); HRMS m/z: caled for C,H,0,Si:
430.2386, found 430.2391; Anal calcd for C,;H,;,0,Si: C 59.07, H 9.04, found C 59.04, H9.11.

(35,4R,5R,6R)-6,7-Cyclohexylidenedioxy-5-hydroxy-3-methoxymethoxyheptan-4-
olide (178)

y-7FaZ 2 k(177) 1.0g ® THF I&HR 10ml {12, XA T 2%-HCl(aq) 2ml & 00 %,
8h B SE D, #IFN NaHCO, K THME, THF ¥ E L, AcOEt THitH, AREZ
Na,SO, . BELEZEWE IV A XA Vv~ bTF7 40— L.,
hexane: AcOEt(2:1Y/)&3 & V. 7L 2—/1(178) 735mg(100%) % 7,

[ot]p-3.5° (c=0.8 in CHCI,), IR v max (CHCl,) cm™: 1780; 'H-NMR 6 : 1.28-1.60 (10H, m,
CsH,,), 2.68-2.85 (2H, m, 2-H), 2.98-3.08 (1H, br s, OH), 3.41 (3H, s, OMe), 3.93 (1H, dd,
J=1.2 and 7.9 Hz, 5-H), 4.02 (1H, dd, J/=4.9 and 8.6 Hz, 7-H), 4.13 (1H, dd, /=5.5 and 8.6 Hz,
7-H). 4.15-4.24 (1H, m, 6-H), 4.64-4.75 (1H, m, 3-H), 4.71(2H, br s, OCH,0), 4.78 (1H, dd,
J=1.2 and 6.1 Hz, 4-H); HRMS m/z: caled for C,;H,,0,: 316.1526, found 316.1526; Anal calcd
for C;sH,,0,: C 56.95H 7.65, found C 57.17, H7.92.
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(35,4R,5R,6R)-6,7-Cyclohexylidenedioxy-3,5-bis(methoxymethoxy)heptan-4-olide (179)

73—/ (178) 2.0g ® CHCl, 20ml #&RIZ, KA T N,N-diisopropylethylamine
3.41ml 202 THHER L, Smin % MOMCI 1.91ml %% T L. 8h IZABRIE 3 2 . #2F0 NH,CI
AKEMZ, CHCL 2 L, Na,SO, #2/8%, BMELEELEEWES, KEWE Y
UhFnra< 757 4—|Z2fF L. hexane:AcOEt(6:1V/)iit7 &V X hF T AFrx
— T J(179) 2.2g(97%) % 15,

[a]p+25.3° (¢=1.1 in CHCL,); IR v max (CHCL,) cm™: 1780; 'H-NMR 4 : 1.40-1.60 (10H, m,
CH,), 2.72 (2H, d, /=7.3 Hz, 2-H,), 3.38 (6H, s, 2 X OMe), 4.00-4.22 (4H, m, 5-H, 6-H and 7-H,),
452 (1H, q, J=6.7 Hz, 3-H), 4.67-4.73 (4H, m, 4-H, OCH,0X 1.5), 4.89 (1H, d, J=6.7 Hz,
OCH,0); HRMS m/z: caled for C,,H,;O;: 36.1783, found 360.1776; Analcalcd for C,,H,0O;: C
56.65, H 7.83, found C 56.69,H 8.04.

(3S,4R,5R,6R)-6,7-Cyclohexylidenedioxy-3,5-methylenedioxyheptan-4-olide (180)

A RFTVAFNLT—TN(179) 50mg DK M 15ml KIZ, Ar R TKE
T C boron trifluoride etherate complex 0.05ml % F L T 20min ¥ 5, #8F0 NaHCO,
KEMZ. AcOEt Hith LA#E % Na,SO, Bk, BE LEBONIHREYMEZ VI D
Fhra<w hFF 7 4—124 L. hexane:AcOEt(4: 1Y) £V 7 7 b+ L (180)
28mg(72%) % 15,

[a]5-52.2° (¢=1.0 in CHCL); IR v max (CHCL) cm™: 1790; 'H-NMR(CDCL,) § : 1.30-1.72
(10H, m, C,H,,), 2.56 (1H, d, J=17.1 Hz, 2-H), 2.75 (1H, dd, J=17.1 and 4.3 Hz, 2-H), 3.88-
4.13 GH, m, 4-H, 5-H and 6-H), 4.29-4.38 (2H, m, 7-H,), 4.63 (1H, dd, J=3.1 and 4.3 Hz, 3-
H), 4.85 and 5.05 (each 1H, each s, OCH,0); HRMS m/z: calcd for C, H,,0;: 284.1259, found
284.1253.

S(R)-[(2R,3)-Cyclohexylidenedioxy-1(R)-methoxymethoxypropyl}-5-hydroxy-3(S)-
methoxymethoxytetrahydrofuran (186)

Z 7 b (180) 140mg (0.39mmol) D #&/K THF 4.0ml BF#KIZ. Ar KK F-78°C T
diisobutylaluminum hydride 0.84ml Z{# T L T 3h #HE#¥T 5, I HIZTAZ J— /L RUK
(LB 2ml #M % T 20min R L, 4 U722 W5 1ERIC TRET S, RIEKD
THF %8 %% AcOEt i L, HHE % Na,SO, B2ttt BEL THLNIEREYEY
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UAhTZnrzua~ by T 7 4—Z4f L, hexane:AcOEt(3:1")it53 £ ¥ 77 b —/(186)
133mg(95%) % 1%,

'H-NMR 6 : 1.30-1.72 (10H, m, C;H,,), 2.00-2.17 (1H, m, 2-H), 2.23-2.30 (1H, m, 2-H), 3.40
and 3.45 (each 1.5H, each s, OMe), 3.38 and 3.42 (each 1.5H, each s, OMe), 3.97-4.42 (6H, m,
3-H, 4-H, 5-H, 6-H and 7-H,), 4.68 (2H, br s, OCH,0), 4.79 and 4.95 (each 1H, each d, /=6.7
Hz, OCH,0), 5.38-5.40 (0.5H, m, 1-H), 5.62-5.72 (0.5H, br s, 1-H); HRMS m/z: caled for
C,/H;50,: 362.3253, found 362.3258.

(4S,5R,6R,7R)-7,8-Cyclohexylidenedioxy-4,6-bis(methoxymethoxy)octan-S-olide (187)

2-Trimethylsilyl-1,3-dithiane 3.15ml > #&/K THF S0ml¥&& 2. Ar' &t FK# T Tn-Buli
10.1ml (1.64M solution in hexane)ZiE T L. IR T 2h i+ 5, = HIZ-78ClzmAIL
7 7 b+ —/(186) 300mg O THF 3ml IR Z P> < V{HE T T2, 4h HHRE. #3750 NH,CI
KZM<. THF EEH, AcOEt T 5, AHE%Z Na,SO, Filik. HEL THELN
2 EEYO THF 10ml & #K %, =R T D-camphor-10-sulfonic acid 38mg Z/% %, 8h
H#RR . 88 NaHCO, K TH%. AcOEt fiil L. HHE% Na,SO, Hilfh, BEL
BREWEE, I LIZREHD 80%-CH,CN(aq) 3ml K%, XK T T NalO, 177mg %
MAT2h HE#R L, A LR 25| IEE TRET 5, iK% AcOEt fitH L. HH/E
% Na,SO, R . BEL TBLONWLEEMEL VAT I r~ b T 7 4 —ITfT L.
hexane: AcOEt(2:1/){i53 & ¥ 6 -7 7 b 2(187) 214mg(69%) & £+,

[a];+2.0° (c=1.3 in CHCL,); IR v max (CHCL)) cm™: 1740; 'H-NMR § : 1.30-1.65 (10H, m,
CsHy,), 1.93-2.02 (1H, m, 3-H), 2.23-2.33 (1H, m, 3-H), 2.57 (1H, ddd, J/=4.9, 7.9 and 18.3 Hz,
2-H), 2.72 (1H, ddd, J=7.9, 9.2 and 18.3 Hz, 2-H), 3.41 (3H, s, OCH,), 3.42 (3H, s, OCH,),
3.97 (1H, dd, J=7.3 and 7.9 Hz, 8-H), 4.08(1H, dd, J=6.1 and 7.9 Hz, 8-H), 4.10-4.24 (3H, m,
5-H, 6-H and 7-H), 4.32 (1H, dd, J=2.5 and 6.7 Hz, 4-H), 4.70 and 4.73 (each 1H, each d,
J=6.7 Hz, OCH,0), 4.78 and 4.85 (each 1H, each d, /=6.7 Hz, OCH,0); HRMS m/z: calcd for
C,sH;30;: 374.1939, found 374.1937.
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(3S,4R,5R,)-6-Hydroxy-3,5-bis(methoxymethoxy)hexan-4-olide (188)

A RFIRAFILT—T(179) 150mg ® THF 1ml IERIZ. K& T T 60%-TFA(aq) Smi
W T L Ih B35, #8870 NaHCO, K THM L, THF 28 E%. CHCLHH. A
J&% Na,SO, #zfts., BELEREWEZ. ——7 VKL D)ER SmliZE» L. KGTFT
NalO, 178mg M %, Smin H#¥T 2, £ ULIEEREZESIEE THRE, @K% AcOEt
. A% Na,SO, Holfitt, BELEBWEE. BREVDOA S ) —/VEHK Sml &,
Jk# F T NaBH, 31.5mg Z/x T Ih## L, #83F1 NaCl k%1%, AcOEt fitH ¥ 5,
FHIE % NaSO, FulEth. BE LEEMEZL VIS Nvru~ 87 74—t L,
AcOEt M4y & 0. 7 /2 —/1(188) 66mg(63%) % .

[o]p +46.9° (¢=0.9 in CHCL,); IR v max (CHCl,) cm™: 1780; 'H-NMR & : 2.70 (1H, dd,
J=6.1 and 18.3 Hz, 2-H), 2.74 (1H, dd, J=4.9 and 18.3 Hz, 2-H), 2.77-2.87 (1H, m, OH), 3.39
(3H, s, OMe), 3.45 (3H, s, OMe), 3.65-3.87 (2H, m, 6-H,), 4.02-4.09 (1H, m,5-H), 4.48-4.57 (1H,
m, 3-H), 4.62 (1H, dd, /=5.5 and 6.7 Hz, 4-H), 4.64 and 4.69 (each 1H, each d, /=7.3 Hz,
OCH,0), 4.75 and 4.82 (each 1H, each d, /=6.7 Hz, OCH,0); Anal calcd for C,;H,;0, C
48,00, H 7.25, found C 47,72, H 7.48.

(3S,4R,5R,)-6-tert-Butyldiphenylsiloxy-3,5-bis(methoxymethoxy)hexan-4-olide (189)

7 L2 —)L(188) 62mg DK CH,Cl, 0.51ml ¥&#&IZ, NEt, 0.07ml %1 X T 5min #
# L. TBDPSCI 0.13ml i T L. DMAP % i &hN % . iR T 2h H# T 5, 8881 NH,Cl
KEMz., CHCL #ill, A#E% Na,SO, Bk, BELEREWEZI YW/ vrn<
N5 7 4 —IZft L. hexane:AcOEt(3:1%)#ft53 & ¥ U /L —F /1(189) 111mg(92%)%

=

[a]p-7.4° (¢=0.3 in CHCL,); IR v max (CHCI,) cm™: 1780; 'H-NMR § : 1.06 (9H, s, fert-Bu),
2.67 (1H, dd, J=5.5 and 17.7 Hz, 2-H), 2.75 (1H, dd, /=4.9 and 17.7 Hz, 2-H), 3.29 (6H, s, 2 X
OMe), 3.81 (1H, dd, /=4.9 and 11.0 Hz,6-H), 3.88 (1H, dd, J=4.9 and 11.0 Hz, 6-H), 4.04 (1H,
dt, J=4.3 and 4.9 Hz, 5-H), 4.43 (1H, dt, /=4.9 and 5.5 Hz, 3-H), 4.50 and 4.57 (each 1H, each
d, J/=7.3 Hz, OCH,0), 4.63 and 4.76 (each 1H, each d, /=6.7, OCH,0), 4.86 (1H, t, /=4.9 Hz,
4-H), 7.36-7.70 (10H, m, aromatic protons); Anal calcd for C,.H,,0,S8i: C 63.91, H 7.43, found
C 63.85,H7.58.
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2(R)-[2-tert-Butyldiphenylsiloxy-1(R)-methoxymethoxyethyl]-5-hydroxy-3(S)-

methoxymethoxytetrahydrofuran (190)

) b —5 )1(189) 226mg /K THF ¥R 3.0ml (2, Ar Xt F-78°C T diisoburyl-
aluminiumhydride 1.01ml 23§ T L T thiE#1% . MeOH:H,0(1: 1YR#X 2ml % /1.2 T 20min
BHEEL, £AUAEBRERSERIZTRET S, KO THF 2% X%, AcOEt flit
L. 8% NaSO, #lk, BEEELEONIBREMEL VA TNV I B~ T T T
4 —IZfF L. hexane:AcOEt(2:1Y/,)it73 £ ¥ 7 2 K —/1(190) 203mg(90%) % 5,

'"H-NMR § : 1.05 (9H, s, fert-Bu), 2.00-2.20 (3H, m, 2-H, and OH), 3.29 (3H, s, OMe), 3.34
(3H, s, OMe), 3.75-4.00 (3H, m, 5-H, and 6-H,), 4.20-4.36 (2H, m, 3-H and 4-H), 4.48 and
4.59 (each 1H, each d, /=6.7 Hz, OCH,0), 4.80 and 4.85 (each 1H, each d, /=6.7 Hz, OCH,0),
540 (0.5H, d, /=4.3 Hz, 1H), 5.63-5.70 (0.5H, br s, 1-H), 7.36-7.70 (10H, m, aromatic
protons); Anal calcd for C,;H,,0,Si: C 63.65, H:7,81, found C 63.93, H 7.81.

2(R)-[2-tert-Butyldiphenylsiloxy-1(R)-methoxymethoxyethyl]-3(S)-methoxymethoxy-4,5-
dihydro-6-trimethylenedithio-2H-pyran (191)

2-Trimethylsily-1,3-dithiane 0.39ml 7K THF ¥A#8 3.5ml {2, Ar &% F-20°C T n-BuLi
1.27ml(1.61M solution in hexane) % F L C 30min IE# L 7=, -78°CTF 7 »—/L(190)
50mg DK THF 48 0.5ml i T35, -15CICHIB LT 2h fEEp%. #8F0 NH,Cl K%
A%, AcOEt fifit, /8 % Na,SO, ¥fRtk, X LEREW 215, REW O THF i 2ml
(2. JK# F D-camphor-10-sulfonic acid 12mg Z /12 T 1hfE# L, #8F1 NaHCO, K TH
fa, THF %8 %1% AcOEt fiti L. AHE%Z Na SO, #ufk, BWEBEL THOLNIEHY
MEL ) BFNTa< NI T 7 4 —IZfF L, hexane:AcOEt(4: 1Y/ )i LV VF 4T &
Z —j1(191) 50mg(83%) % %,

[0]p -29.5° (c=2.3 in CHCL); 'H-NMR & : 1.07 (9H, s, tert-Bu), 1.84-2.02 (2H, m, 2-H,
and 3-H,), 2.06-2.17 (2H, m, S(CH,),S), 2.57-2.65 (2H, m, 2XSCHH), 3.13-3.19 (1H, m,
SCHH), 3.24 (3H, s, OMe), 3.31 (3H, s, OMe), 3.42-3.53 (1H, m, SCHH), 3.71 (1H, br s, 5-H),
3.83-3.96 (3H, m, 6-H and 7-H), 4.39-4.44 (1H, m, 4-H), 4.40 and 4.59 (each 1H, each d, /=73
Hz, OCH,0), 4.75 and 4.89 (each 1H, each d, J/=6.7 Hz, OCH,0), 7.35-7.75 (10H, m,
aromatic protons); HRMS m/z: calcd for C,;H,,O04S,Si: 592.2347. found 592.2346.
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(45,5R,6R)-7-tert-Butyldiphenysiloxy-4,6-bis(methoxymethoxy)heptan-5-olide (192)

TF AT ¥ F —L(191) 10mg D 80%-CH,CN(aq)¥F#E 0.5ml iZ, k& T NalO, 14,4mg
ZNZ T 30min ¥ L72%, & U7t E %5188 TRET 5, BIKZE8M NaCl K
TP L. AcOEt fiith, H#@% NaSO, #ifRtk, BWEExR, BONEBWE LY
TN a~w kT T 7 4 —IZfF L. hexane:AcOEt(3: 1"/ )3 &V 6 -F 7 b (192)
8.5mg(100%) % %3,

[a]p -6.6° (¢=1.7 in CHCL,); IR v max (CHCl,) cm™: 1780; 'H-NMR § : 1.05 (9H, s, fert-
Bu), 1.89-2.01 (1H, m, 3-H), 2.16-2.27 (1H, m, 3-H), 2.50-2.72 (2H, m, 2-H,), 3.26 3H, s, OMe),
334 (3H, s, OMe), 3.85 (1H, dd, J=3.7 and 11.6 Hz, 7-H), 3.92 (1H, dd, J=2.4 and 11.6 Hz, 7-
H), 3.94-4.01 (1H, m, 6-H), 4.07-4.10 (1H, m, 5-H), 4.45 and 4.59 (each 1H, each d, J=7.3 Hz,
OCH,0), 4.66 (1H, dd, /=1.8 and 7.3 Hz, 4-H), 4.69 and 4.76 (each 1H, each d, /=6.7 Hz,
OCH,0), 7.35-7.72 (10H, m, aromatic protons); Anal calcd for C,;H;;0,Si + 0.1H,0: C 64.26,
H 7.63, found: C 64.12, H7.77.

(4S,5R,6R)-7-tert-Butyldiphenysiloxy-4,6-bis(methoxymethoxy)hept-2-en-5-olide (193)

Diisopropylamine 0.02ml DK THF #&# 0.5ml 2. Ar K F-20°CiZT n-BuLi
0.09ml(1.63M solution in hexane,3eq)i T L. 30min fE¥H3 5, Z OEWHKIZ-78°CIZT 6 -
Z 7 b (192)24mg DK THF BHE 0.5ml 23 T L 1h ¥ L7, HMPA 0.05ml %
{#F LT 10minf£# 9 5, X 5T phenylselenenyl bromide 33.8mg D #/K THF ¥A#Z 0.5ml
ZH# T LT 2hH# Lok, #8R NH,ClKZ WX, THF Z8% L, AcOEt #hih, A%
J&Z 84T NaCl K TEE#H L. NaSO, Fltk. BHEELE LERBEYWEZE, BREWO THF
TR 0.5ml 12, KA 30%-H,0,(aq) 0.03ml & EEfE % —E0 % T 10min HE# L7-%.
£8F0 NaHCO, K THFI L, THF 857 5, KE% AcOEt fii L. B/ % Na,S0,
BE. BELTHBONDIEEDEL VWS Vv~ T 57 40— L,
hexane:AcOEt(4:1'/)ift 53 £ ¥V o, B-FEIF0Z 7 b 1-(193) 20.7Tmg(87%) % %,

[a]p +81.8° (¢c=0.8 in CHCl,); IR v max (CHCl,) cm™: 1730; '"H-NMR 6 : 1.06 (SH, s, fert-
Bu), 3.23 (3H, s, OMe), 3.37 (3H, s, OMe), 3.79 (1H, dd, /=3.7 and 11.6 Hz, 7-H), 3.96 (1H, dd,
J=2.4 and 11.6 Hz, 7-H), 4.06-4.11 (2H, m, 4-H and 6-H), 4.38 and 4.54 (each 1H, each d,
J=6.7 Hz, OCH,0), 4.71 and 4.79 (each 1H, each d, J=6.7 Hz, OCH,0), 4.73 (1H, dd, /=2.4
and 7.3 Hz, 5-H), 6.16 (1H,d, J=9.8 Hz, 2-H), 7.00 (1H, dd, /=6.1 and 9.8 Hz, 3-H), 7.35-7.75
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(10H, m, aromatic protons); Anal calcd for C,;H,,0,Si: C 64.77, H 7.25, found: C 64.80, H
7.37.

(4S,5R,6R)-7-tert-Butyldiphenylsiloxy-4,6-methylenedioxyhept-2-en-5-olide (62)

o, B-FREFNZ 7 b 1(193) 20mg K CH,CL, 0.5ml IHRIZ, Ar Kt Tk T T born
trifluoride etherate complex 0.015ml Z{§ T3 %, 1h fH#E. A4 NaHCO, K& M X,
CH,CL, fitH L, B % Na,SO, ¥Rk, HWHEELEONLEEMEV IS0
v 8T 7 4 —IZft L., hexane:AcOEt(4:1",)ft5r & ¥ ZBRM T 7 b 2/(62) 12.2mg(83%)
2, RMEEMOEREART bAT =513, XMOEN LERIZ—B LT,

mp 92-93°C; [a]p-8.2° (c=0.7 in CHCl,), IR v max (CHCL) cm™: 1725, '"H-NMR § : 1.05
(9H, s, tert-Bu), 3.87-3.94 (2H, m, 6-H and 7-H), 4.08 (1H, dd, /=9.2 and 11.6 Hz, 7-H), 4.15
(1H, dd, J=2.4 and 6.1 Hz, 4-H), 4.32 (1H, br,s, 5-H), 4.79 and 5.10 (each 1H, each d, J=6.1
Hz, OCH,0), 6.27 (1H, d, J=9.8 Hz, 2-H), 6.90 (1H, dd, J=6.1 and 9.8 Hz, 3-H), 7.35-7.72
(10H, m, aromatic protons); HRMS m/z: calcd for C,H,;;0,Si: 367.1002, found 367.1008.
Anal calcd for C,,H,;0,Si: C 67.90, H 6.65, found: C 67.70, H 6.67.
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FIEORR

(I’R, 2’R, 55)-Methyl 5-(2’,3’-cyclohexylidenedioxy-1’-triethylsiloxypropyl)-
3-methyltetronate (93) and

(1’R, 2’R, SR)-methyl 5-(2°,3’-cyclohexylidenedioxy-1’-triethylsiloxypropyl)-
3-methyltetronate (94)

Diisopropylamine 5.41ml D&k THF 7A#E 100ml |2 Ar &t F K& T, n-Buli 23.7ml
T+ 5, 30min %-718°CL L. AF/La-AFNAT brRx— F92) 3.8g DK THF
AW 10ml ZfE T L, -20CETHIET 5, 30min &-78°C& L, (R)-2,3-0-v7 o~F
YIF T U ENT LT R(65)5.0g DK THF K 15ml 2 T3 %, 2h#% TESC
10ml i T3 5, 1h . #2F1 NH,Cl K% M% THF 8% L. K@% AcOEt THiH
L A8 2820 NaCl /K THES L Na,SO, WBRREET 5. /BoNEREMET VD
Frrna< F 57 4 =26 L, hexane:AcOEY(9:1/)R7T £V v -7 /¥ LT ko x
— 1 (93) 5.5g(66%) & (94) 1.3g(16%) % 1%,

y -7 FNT b R— ~O3): [a], +9.3° (¢ = 1.1, CHCL,); IR v max (CHCL): 1760 and
1680 cm™'; '"H NMR &: 0.47-0.63 (6H, m, 3xSiCH,CH,), 0.92 (9H, t, J=7.9 Hz, 3xSiCH,CH,),
1.38-1.42 (2H, br s, cyclohexylidene protons), 1.57-1.61 (8H, m, cyclohexylidene protons),
1.99 (3H, s, Me), 3.86 (1H, dd, J=5.5 and 8.5 Hz, 7-H), 3.96 (1H, dd, /=1.2 and 7.3 Hz, 5-H),
4.07 (1H, dd, J=6.1 and 8.5 Hz, 7-H), 4.12 (3H, s, OMe), 4.20 (1H, ddd, /=5.5, 6.1 and 7.3 Hz,
6-H), 4.82 (1H, t, J=1.2 Hz, 4-H); "C NMR 3: 5.1, 6.7, 8.5, 23.7, 24.0, 25.1, 34.5, 36.5, 58.5,
66.4, 71.0, 75.6, 77.8, 99.0, 109.7, 170.1, 174.8; HRMS mvz: calcd for C, H;;0.Si: 412.2269,
found 412.2274; Anal calcd for C,H,,0,Si: C 61.15, H 8.80, found C 60.95, H 9.00.

y - T IFNT kR — k(94): [a], -24.5° (c = 0.8, CHCL,); IR v max (CHCl,): 1760 and
1675 cm™; '"H NMR &: 0.56-0.65 (6H, m, 3xSiCH,CH,), 0.93 (9H, t, /=7.9 Hz, 3xSiCH,CH,)
1.35-1.45 (2H, br s, cyclohexylidene protons), 1.58 (8H, br d, J/=12.7 Hz, cyclohexylidene
protons), 2.00 (3H, s, Me), 3.86 (1H, dd, /=5.1 and 8.5 Hz, 7-H), 3.93-4.04 (2H, m, 5-H and 7-
H), 4.11 (3H, s, OMe), 4.19 (1H, dd, /=5.1 and 7.3 Hz, 6-H), 4.87 (1H, br s, 4-H); °C NMR &:
4.8, 6.6,8.6,23.7,24.0, 25.0, 34.6, 36.5, 58.8, 66.8, 73.5, 74.3, 79.1, 98.6, 110.0, 171.2, 174.9,
HRMS m/z: calcd for C,H,;0,St: 412.2269, found 412.2279.
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(2R,35,4R,5R,6R)-6,7-Cyclohexylidenedioxy-3-methoxy-2-methyl-S-triethylsiloxyheptan-
4-olide (194)

y -7 FILT hrpr— 1(93) 42g ® AcOEt ¥R 20ml 12, 5% Rh-ALO, 1.4g Rt
NaHCO, 0.8g %/ 2. T HJE(7Tatm)H, [k TEAE LIS Z1T D, 8h EH S TEiEIZ THE
Wr2EE L., REBERBED RV ISV~ T T 7 40— 2L
hexane:AcCOEt(9:1Y/)fim &V v -7 Fa 57 K~ (194) 4.2g(100%) & 1%,

[a]p +14.7° (¢ = 3.1, CHCL,); IR v max (CHCL): 1780 cm™; '"H NMR §: 0.52-0.77 (6H, m,
3xSiCH,CH;), 0.96 (9H, t, J=7.9 Hz, 3xSiCH,CH;)y 1.31 (3H, d, J/=7.3 Hz, Me), 1.37-1.69
(10H, m, C;H,,), 2.69 (1H, dq, /=4.3 and 7.3 Hz, 2-H), 3.43 (3H, s, OMe), 3.81-3.91 (1H, m,
4-H), 3.94 (1H, dd, J=3.1 and 4.3 Hz, 3-H), 4.00-4.10 (3H, m, 5-H and 7-H,), 4.26 (1H, dd,
J=4.9 and 8.5 Hz, 6-H); "C NMR &: 5.1, 5.6, 6.9, 23.8, 24.1, 25.2, 34.8, 36.0, 42.8, 60.0, 66.5,
70.6, 76.3, 80.7, 83.9, 110.0, 177.0; HRMS m/z: calcd for C,H,04Si: 412.2269, found
412.2274; Anal calcd for C,,H,;0,Si: C 60.84, H 9.24 found C 60.94; H 9.54.

(2R,35,48,5R,6 R)-6,7-Cyclohexylidenedioxy-5-hydroxy-3-methoxy-2-methylheptan-4-
olide (195)

BEBES//K/THF 3:1:1)BAWIE 30ml 1Zy-7Fr T2 b(194) 1.13g M2 TS5 hig
ik, WS LAREWE CHCL, TilltH, AH/8 % 881 NaHCO, /K & #3750 NaCl K T
Bef L7 1RIT Na,SO, Blieft, WX, BonBEME L ) B/ rn= s
7 A —IiZfF L hexane:AcOEt(3:2"/ )5 £ ¥ 7/ =2 —/1(195) 0.8g(95%) % %,

Mp: 120°C; [a]; -12.5° (¢ = 0.5, CHCL,); IR v max (CHCl,): 3500 and 1780 cm™; 'H NMR
d: 1.32 (3H, d, J=7.3 Hz, Me), 1.35-1.76 (10H, m, C,H,,), 2.78 (1H, dq, J=5.5 and 7.3 Hz, 2-
H), 3.38 (1H, d, /=1.8 Hz, OH), 3.58 (3H, s, OMe), 3.87 (1H, dt, /~1.8 and 7.9 Hz, 5-H), 4.02
(1H, ddd, J=3.1, 5.5 and 7.9 Hz, 6-H), 4.14 (1H, dd, J=5.5 and 11.0 Hz, 7-H), 4.17-4.22 (2H,
m, 3- and 7-H), 4.63 (1H, dd, /=1.8 and 4.6 Hz, 4-H); >C NMR &: 8.6, 23.7, 24.1, 25.1, 34.8,
36.6, 41.3, 60.7, 67.1, 71.6, 74.6, 79.1, 83.3, 110.1, 177.2; HRMS m/z: caled for C;;H,,0,:
300.1572, found 300.1577; Anal calcd for C,;H,,0,: C 60.00, H 8.0, found C 59.60, H 8.00.
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(2R,35,4R,5R,6R)-6,7-Cyclohexylidenedioxy-5-(1-ethoxyethloxy)-3-methoxy-2-
methylheptan-4-olides (196) and (197)

7 /b1 —/1(195) 700mg @ CH,Cl, 10ml ¥A#KIZ. Ar XUt FoK# T ethyl vinyl ether
4.46ml XO'PPTS 117mg % /M 15min #¥9 %, #8F0 NaHCO, K& Mz, CH,.Cl, T
Wl L. FHE &880 NaCl K THHT 5, Na,SO, Flkth, BIERE LG ONTRE
Wb BN a<w NI T 7 4 —IZ4F L hexane:AcOEt(3: 1"/ )itm & V= hF T =F
IABQ96) R D19 & Z LEHL 434mg(50%), 430mg(50%)% 15,

T |k F T FIUEK(196): [a]y, +71.6° (c = 0.5, CHCL); IR v max (CHCL): 1784 cm’; 'H
NMR 3&: 1.20 (3H, d, J/=6.7 Hz, Me), 1.30 (3H, d, /=5.5 Hz, Me), 1.32 (3H, d, J=7.3 Hz, Me),
1.41-1.75 (10H, m, C,H,,), 2.71 (1H, dq, J=5.5 and 7.3 Hz, 2-H), 3.40-3.67 (2H, m, 5-H and
6-H), 3.46 (3H, s, OMe), 3.98 (2H, q, /=7.3 Hz, CH,0), 3.94-4.18 (3H m, 7-H, and 3-H), 4.29
(1H, dd, J=3.0 and 9.2 Hz, 4-H), 4.88 (1H, q, /=5.5 Hz, OCHO); "C NMR 3: 8.6, 15.2, 20.1,
23.6,23.8,24.9,34.4, 357,422, 59.7, 612,673, 73.8, 75.5, 80.4, 84.1, 101.3, 110.1, 177.0;
HRMS m/z: calcd for C,(H,,0, 372.2146, found 372.2144, Anal calcd for C,;H,,0,: C 61.25,
H 8.65, found C 61.00 H 8.55.

T FF T FIUER(197): [a], +18.6° (¢ = 0.9, CHCL); IR v max (CHCL,): 1780 cm’'; 'H
NMR 3&: 1.21 (3H, d, J/=6.7 Hz, Me), 1.31 (3H, d, /=5.5 Hz, Me), 1.32 (3H, d, J=7.3 Hz, Me),
1.36-1.46 (2H, br s, cyclohexylidene protons), 1.58-1.64 (8H, m, cyclohexylidene protons),
2.68 (1H, dq, /=5.5 and 7.3 Hz, 2-H), 3.44 (3H, s, OMe), 3.65 (2H, dq, /=6.7 and 9.2 Hz,
CH,0), 3.89-3.95 (2H, m, 3- and 4-H), 4.02 (1H, dd, /=6.1 and 7.8 Hz, 5-H), 4.11-4.17 (1H, m,
6-H), 4.20-4.35 (2H, m, 7-H,), 4.98 (1H, q, J=5.5 Hz, OCHO); "C NMR §&: 8.6, 15.1, 20.3,
23.7,23.9, 25.0, 34.5, 35.9, 42.1, 60.0, 61.2, 65.2, 72.5, 75.2, 80.4, 82.4, 100.9, 109.5, 176.8;
HRMS m/z: caled for C,;H;,0,: 372.2146, found 372.2139; Anal calcd for C,;H,,0,: C 61.25,
H 8.65, found C 61.10, H 8.75.
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(25,35,4R,5S,6R)-6,7-Cyclohexylidenedioxy-S-(1-ethoxyethoxy)-3-methoxy-2-
methylheptane-1,4-diol with the less polar ethoxyethyl ether (198)

T hF = FIUE (196) 200mg O THF % 4ml (Z lithium triethylborohydride 1M THF
B 1.35ml 2-78°CTMZX T, Ar R FEE T 1h B#HK, 8471 NaHCO;, /K Z M X .
20min Z#H#3 5, AcOEt fhif%, HiH#E% AR NaCl K THif L, Na,SO, FLRE R
HEELBEWE Y bS5V~ N T 7 4 —IiZft L hexane: AcOEt(2:3"/ )it 5 & ¥
DA —(198) % 201mg(99%) % 1%,

[a], +31.8° (¢ = 1.6, CHCP); IR v max (CHCL,): 3470 cm™; '"H NMR &: 1.05 (3H, d, J=7.1
Hz, Me), 1.22 (3H, t, J=7.1 Hz, Me), 132 (3H, d, J=5.3 Hz, Me), 1.40 (2H, br s,
cyclohexylidene protons), 1.61 (8H, br d, /=14.2 Hz, cyclohexylidene protons), 2.00-2.08 (1H,
m, 2-H), 3.43-3.82 (7H, m, 1-H,, 3-H, 4-H, 5-H and 7-H,), 3.54 (3H, s, OMe), 3.98-4.20 (3H,
m, 6-H and OCH,), 4.83 (1H, q, J=5.3 Hz, OCHO); C NMR §&: 14.8, 15.1, 20.0, 23.6, 23 8,
24.9, 345, 36.1, 38.0, 60.0, 61.3, 64.2, 67.0, 72.6, 75.5, 76.6, 82.8, 100.5, 109.7; HRMS m/z:
caled for C,,;H,,04: 330.2040, found 330.2038; Anal calcd for C,;H,s0;; C 60.60, H 9.65,
found C 60.45, H 9.75.

(28,38,4R,58,6 R)-1-(tert-Butyldiphenylsiloxy)-6,7-cyclohexylidenedioxy-5-(1-ethoxy-
ethoxy)-3-methoxy-2-methylheptan-4-ol with the less polar ethoxyethyl group (199)

T A —1(198) 950mg @ CH,CL, ¥ #%1Z NEt, 1.4ml, DMAP 62mg. % U8 TBDPSCI 1.97ml
ZMZ TR T 10h T 5, fafn NH,Cl K% %2 T CH,CL Ml %, Mk taf
NaCl /K TH# L. Na,SO, BeiR B EHEE LEZBEME L VAT ru<w N5 T 4 —
1ZfF+ L hexane:AcOEt(6:17)i D & ¥ ¥ U L= —F L (199) 1.07g(69%) & ONFEENTH 5
U —I (198) 209(22%) % 15,

[a]® +19.5° (¢ = 1.6, CHCL,); IR v max (CHCL,): 3520 cm™; '"H NMR §: 1.02 3H, d, J=6.7
Hz, Me), 1.08 (94, s, Bu), 1.21 (3H, t, /=7.1 Hz, Me), 1.29 (3H, d, J/=5.3 Hz, Me), 1.37 (2H,
br s, cyclohexylidene protons), 1.53-1.63 (8H, m, cyclohexylidene protons), 2.01-2.16 (1H, m,
2-H), 3.43-3.76 (7H, m, 1-H,, 3-H, 4-H, 5-H and 7-H,), 3.43 (3H, s, OMe), 3.97-4.18 3H, m,
6-H and OCH,), 4.84 (1H, q, J=5.3 Hz, OCHO), 7.25-7.42 (6H, m, aromatic protons), 7.66-
7.68 (4H, m, aromatic protons); "C NMR &: 13.9, 15.3, 19.2, 20.2, 23.7, 23.9, 25.1, 26.9, 34.6,
36.2, 37.3, 59.0, 61.4, 65.4, 67.0, 71.6, 75.8, 77.2, 80.8, 100.7, 109.6, 127.5, 129.5, 133.5,
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133.6, 135.5, 135.6; HRMS m/z: calcd for C;3H,,0,Si: 614.3639, found 614.3629; Anal calcd
for C,;H,,0,Si: C 68.35, H 8.85, found C 68.05, H 8.95.

(28,38,4R,5R,6 R)-4-A cetoxy-1-(tert-butyldiphenylsiloxy)-6,7-cyclohexylidenedioxy-5-
ethoxyethoxy-3-methoxy-2-methylheptane (200)

UL —F 1(199) 300mg (ZHEKEEEE 1ml, DMAP 12mg, ROV ¥ 2ml %
M Z|IWIZT 1.5h #BER%. AcOEt THIH L. AHE % £3Fn KHSO, /K. £aF0 NaHCO,
K. RUBEFN NaCl /K THE# L, Na,SO, TRBRRAREET D, BEWE VTN
7ua~< 777 4—IZff L hexane:AcOEt(6:1'/)ft57 & ¥ 7 &7 — F(200) 317mg(99%)
=15,

[a]p +14.5° (¢ = 1.1, CHCL); IR v max (CHCL): 1746 cm; '"H NMR §: 0.83 (3H, d, J=6.9
Hz, Me), 1.01 (9H, s, Bu), 1.14 3H, t, J=7.1 Hz, Me), 1.15 (3H, d, J=5.3 Hz, Me), 1.38 (2H,
br s, cyclohexylidene protons), 1.61 (8H, br d, /=15.9 Hz, cyclohexylidene protons), 1.75-1.79
(1H, m, 2-H), 2.01 (3H, s, Ac), 3.40 (3H, s, OMe), 3.38-3.61 (4H, m, 1-H,, 3-H and 5-H), 3.74
(1H, dd, J=4.6 and 11.6 Hz, 7-H), 3.78 (1H, dd, /=6.9 and 11.6 Hz, 7-H), 3.90-4.13 (3H, m,
OCH,and 6-H), 4.68 (1H, q, /=5.3 Hz, OCHO), 5.12 (1H, dd, /=2.3 and 7.1 Hz, 4-H), 7.26-
7.35 (6H, m, aromatic protons), 7.56-7.61 (4H, m, aromatic protons); “C NMR §&: 14.0, 15.4,
19.2,20.2,21.0, 23.7, 24.0, 25.1, 26.9, 34.5, 36.3, 37.3, 60.5, 61.4, 65.0, 67.3, 74.1, 74.4, 76 4,
80.7, 100.6, 109.8, 127.5, 129.5, 129.6, 133.4, 133.6, 135.6, 135.7, 170.1; HRMS m/z: calcd
for C,,H,,0,Si: 656.3744, found 656.3708.

(25,38,4R,5R,6 R)-4-Acetoxy-1-(tert-butyldiphenylsiloxy)-6,7-cyclohexylidenedioxy-3-
methoxy-2-methyl-5-methlsulfonyloxyheptane (202) and
(1R,3R,4R,5S,65)-3-acetoxy-7-(tert-butyldiphenylsiloxy)-1,2-cyclohexylidenedioxy-5-
methoxy-6-methyl-4-methylsulfonyloxyheptane (203)

BEBE/7K/THF (1.5m1,0.5ml,0.5ml){EAEHR 2.5ml {27 &7 — 1 (200) 100mg 2 ¥AHZ L.
EIRIZT 6h Tk, WEEET 5, BEYWZ CHCL THIH L. #8701 NaHCO, KR Ot
FF0 NaCl K THLH+ £ Na,SO, THREIBEEET 5. BREWE CH,CL IZHHAE L. NEt,
0.64ml, DMAP 3.7mg. &% MsC10.24ml /M2 TEIR T 1h BT 5, CH,CLIMHE.
il R % 8370 NH,Cl K K OVEFN NaCl K TRt L. Na,SO, BfRi IZ AR & LB EY
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UV v TS5 T 4 —IZfF L hexane: AcOEt(B: 1"/ )T LV A X L AN T #
R — 1 (202) 77mg(80%) % N7 & F)L1K(203) 15mg(16%) %

AZ U ANT FF— ~202): IR v max (CHCL;): 1749 and 1352 cm’’; 'H NMR &: 0.96
(3H, d, /=6.9 Hz, Me), 1.07 (9H, s, Bu), 1.39 (2H, br s, cyclohexylidene protons), 1.58 (8H, br
d, /=12.9 Hz, cyclohexylidene protons), 2.03-2.07 (1H, m, 2-H), 2.09 (3H, s, Ac), 3.12 3H, s,
Me), 3.42 (3H, s, Me), 3.45 (1H, t, J=5.4 Hz, 3-H), 3.62 (1H, dd, /=4.4 and 10.2 Hz, 7-H),
3.74 (1H, dd, J=5.7 and 10.2 Hz, 7-H), 3.94 (2H, d, J=7.3 Hz, 1-H,), 426 (1H, ddd, /=33, 44
and 5.7 Hz, 6-H), 5.22 (1H, dd, J=3.3 and 5.4 Hz, 5-H), 5.41 (1H, t, /=5.4 Hz, 4-H), 7.35-7.47
(6H, m, aromatic protons), 7.65-7.70 (4H, m, aromatic protons); *C NMR &: 14.3, 19.2, 21.0,
23.6, 23.9, 25.0, 26.9, 34.1, 35.8, 36.7, 39.1, 604, 64.1, 64.8, 71.8 74.6, 789, 81.2, 109.7,
127.6, 129.6, 133.3, 133.4, 135.6, 135.7, 170.0; HRMS m/z: calcd for C,,H,,0,Si: 662.2945,
found 662.2927.

7 & F/1(203): IR v max (CHCL): 1751 and 1364 cm™; '"H NMR §: 1.02 (3H, d, J=6.9 Hz,
Me), 1.03 (9H, s, Bu), 136 (2H, br s, cyclohexylidene protons), 1.55 (8H, br s,
cyclohexylidene protons), 1.93-2.03 (1H, m, 6-H), 2.13 (3H, s, Ac), 3.07 (3H, s, Me), 3.37 (1H,
t, /=6.3 Hz, 5-H), 3.44 (3H, s, Me), 3.65-3.74 (2H, m, 7-H,), 3.91 (1H, dd, J=6.4 and 11.8 Hz,
1-H), 4.09 (1H, dd, J=6.1 and 6.4 Hz, 2-H), 4.26 (1H, dd, J=6.1 and 11.8 Hz, 1-H), 5.10 (1H,
dd, J=4.1 and 6.3 Hz, 4-H), 5.46 (1H, dd, J=4.1 and 6.4 Hz, 3-H), 7.35-7.47 (6H, m, aromatic
protons), 7.65-7.70 (4H, m, aromatic protons); HRMS m/z: calcd for C;H,,0,Si: 662.2945,
found 662.2964.

(28,35,4S5,1°S,2° R)-2-(1’-Acetoxy-2’,3’-cyclohexylidenedioxypropyl)-3-methoxy-4-
methyltetrahydrofuran (204)

AZ AT FR— F(202) 70mg @ THF ¥& K 2ml |2 0°C T TBAF @ IM  THF A&
0.17ml % T L 15min $#¥#3 5, #8F1 NH,Cl K%M 2 T AcOEt #iH#%, Hhitk% 4
Tl NaCl 7K T## L, Na,SO, Be it E £75, BREWME LV WA v~ 7S
7 4 —IZft L hexane:AcOEt(1:1)Hi53 &V 7 M T & R 75 -(204) 22mg(60%) &
7 )b 3 —J1(205) 13mg(32%) % 1%,
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7 Tk RFa 77 (204): [a], -40.5° (c = 0.4, CHCL,): IR v max (CHCL,): 1740 cm™; 'H
NMR §: 1.99 (3H, d, J=7.1 Hz, Me), 1.41 (2H, br s, cyclohexylidene protons), 1.60-1.69 (8H,
m, cyclohexylidene protons), 1.88-1.97 (1H, m, 4-H), 2.05 (3H, s, Ac), 2.95 (1H, br t, /=43
Hz, unassignable proton), 3.12 (1H, dd, /=4.3 and 8.1 Hz, unassignable proton), 3.28 (1H, dd,
J=5.4 and 8.1 Hz, unassignable proton), 3.50 (3H, s, OMe), 3.84-3.93 (1H, m, unassignable
proton), 4.00-4.21 (4H, m, unassignable protons); "C NMR &: 14.3, 20.9, 23.8, 23.9, 25.1,
35.0, 36.0, 36.3, 55.2, 58.7, 59.4, 65.4, 66.4, 73.4, 80.6, 110.9, 170.9; HRMS m/z: calcd for

C,,H,;0,: 328.1885, found 328.1881.
7 b 2—/1(205): IR v max (CHCL,): 1747, 1352 and 1365 cm™; '"H NMR &: 1.20 (3H, d,

J=6.9 Hz, Me), 1.41 (2H, br s, cyclohexylidene protons), 1.59 (8H, br d, J=12.2 Hz,
cyclohexylidene protons), 2.02-2.07 (1H, m, 2-H), 2.15 (3H, s, Ac), 3.13 (3H, s, SMe), 3.41
(1H, t, J=5.4 Hz, unassignable proton), 3.50 (3H, s, OMe), 3.69 (2H, br d, J=5.4 Hz
unassignable protons), 3.96 (2H, br d, /=6.9 Hz, unassignable protons), 4.25-4.32 (1H, m,
unassignable proton), 5.13 (1H, dd, J=4.6 and 5.4 Hz, 5-H), 5.36 (1H, t, /=5.4 Hz, 4-H).

(2R,35,45,1’S,2’ R)-2-(2’,3’-Cyclohexylidenedioxy-1’-hydroxypropyl)-3-methoxy-4-
methyltetrahydrofuran (206)

TR KRBT T (204) 18mg D A ¥ ) —AEERK 2 ml 12 0°CTK,CO,23mg M %,
FRIZT 1h #8T 2, BIEEER, K&z AcOEt THIH L, MK Z#88% NaCl
K THH L. NaSO, BEREHEET S, REMEL VISV T T T 40—
(2 L hexane: AcOE(3:1/,)#E53 & ¥ 7 /b =2 —/1(206) 15mg(96%) % 5.

[a]p+14.7° (¢ = 0.3, CHCL,); IR v max (CHC),): 3460 cm™; 'H NMR §: 1.03 (3H, d, J=6.5
Hz, Me), 1.32-142 (2H, m, cyclohexylidene protons), 1.63 (8H, br d, J=9.9 Hz
cyclohexylidene protons), 2.25-2.42 (1H, m, 4-H), 2.49 (1H, d, /=4.1 Hz, OH), 3.37 3H, s,
OMe), 3.55 (2H, t, J=8.1 Hz, unassignable protons), 3.78-3.83 (3H, m, unassignable protons),
3.97-4.09 (2H, m, unassignable protons), 4.22 (1H, dd, J=6.6 and 12.5 Hz, 3’-H). HRMS m/z:
caled for C,H,,O4: 286.1780, found 286.1780.
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(25,35,45,1’S,2’ R)-2-(1’-Benzyloxy-2’,3’-cyclohexylidenedioxypropyl)-3-methoxy-4-
methyltetrahydrofuran (207)

NaH(65% in oil) 3.6mg ® DMFY&#R 2mliZ 0°CTT /L = —/1(206) 14mg Z M 2 7=,
benzyl bromide 0.015ml % DMF Iml (ZiEfE L= b DZE M2 5, T|RIZT 1L.5h BHE,
880 NH,Cl /K &M% T AcOEt HitHf&, HlItHik Z #87%0 NaCl /K TP L. Na,SO, FoiR
BIREEET D, BREWE VY NI a~ 85T 4 —IZff L hexane:AcOE(6:1'/,)
o & Ry DT —F1(207) 18mg(98%) % 1%,

[a], +60.0° (c = 0.3, CHCL); 'H NMR &: 0.97 (3H, d, J=6.9 Hz, Me), 1.32-1.48 (2H, m,
cyclohexylidene protons), 1.56-1.72 (8H, m, cyclohexylidene protons), 2.22-2.33 (1H, m, 4-H),
3.17 (3H, s, OMe), 3.42 (1H, d, J=8.1 Hz, unassignable proton), 3.48 (1H, dd, /=3.2 and 7.5
Hz, unassignable proton), 3.62 (1H, dd, J/=3.2 and 6.3 Hz, unassignable proton), 3.67-3.74 (2H,
m, unassignable protons), 3.95 (1H, dd, /=6.3 and 8.1 Hz, unassignable proton), 4.05 (1H, dd,
J=6.1 and 8.1 Hz, unassignable proton), 4.33-4.42 (1H, m, unassignable proton), 4.74 (1H, d,
J=11.9 Hz, OCHHPh), 4.93 (1H, d, J=11.9 Hz, OCHHPh), 7.35-7.38 (SH, m, aromatic

protons).

(25,35,45,1°S,2’ R)-2-(1’-Benzyloxy-2’,3’-dihydroxypropyl)-3-methoxy-4-
methyltetrahydrofuran (208)

RPN —F (207) 15mg ZEiEE KR UK(2:1) 1.5ml |[Z¥ARE L 60°CIZ T 2h i# 1%,
BBEE L, BEWE VDTSNV n~ N5 7 4 —IZft L hexane:AcOEt(1:2"/ )it 57
& h VA —1(208) 11.5mg(98%) % 15,

[ot]p +28.2° (¢ = 0.2, CHCL); IR v max (CHCL): 3330 and 3250 cm™; "H NMR §: 0.99 (3H,
d, J/=7.1 Hz, Me), 2.33-2.40 (1H, m, 4-H), 2.96 (1H, br s, OH), 2.98 (1H, br s, OH), 3.24 (3H,
s, OMe), 3.50-3.65 (4H, m, unassignable protons), 3.78-3.89 (2H, m, unassignable protons),
3.98-4.08 (2H, m, unassignable protons), 4.64 (1H, d, J=11.7 Hz, OCHHPh), 4.70 (1H, d,
J=11.7 Hz, OCHHPh), 7.36 (5H, s, aromatic protons). HRMS m/z: caled for C,H,,O;:
296.1624, found 296.1634.

102



(2R,2’S,3’S,4’S)-2-Benzyloxy-2-(3’~-methoxy-4’-methyltetrahydrofuran-2’-yl)-
acetaldehyde (209)

VA —(208)% CH,Cl, 0.6ml & UK 0.2mlBAEE#KIZ 0°CIZ T NalO, 12mg % /il %,
FIRICT 1h 7 %, #3%0 NaHCO, K %M 2 CH,Cl, THitH L. Na,SO, Bl i
ET5, BEWMEL VAT NVI a~w N T T 4 —IZfF L hexane:AcOEt(3:1Y/, )ik 55 & ¥
7 LT B F(209) 9.5mg(97%) % &,

IR v max (CHCL): 1725 ¢cm”; '"H NMR &: 1.00 (3H, d, /=6.9 Hz, Me), 2.27-2.37 (1H, m,
4’-H), 3.23 (3H, s, OMe), 3.49 (1H, dd, /=7.9 and 8.1 Hz, 5°-H), 3.71 (1H, dd, /=4.3 and 5.9
Hz, 3°-H), 3.87-3.89 (1H, m, 2-H), 4.02 (1H, dd, J=6.9 and 8.1 Hz, 5’-H), 4.16 (1H, t, /=43
Hz, 2°-H), 4.56 (1H, d, /=12.0 Hz, OCHHPh), 4.82 (1H, d, /=12.0 Hz, OCHHPh), 7.36 (5H, s,
aromatic protons), 9.73 (1H, s, CHQO), HRMS m/z: caled for C,H,;0,: 235.1334, found
235.1355.

2-Benzyloxy-6-hydroxy-4-methoxy-S-methylhex-2-enal (210)

7 LTk F(209)? THF ¥##8 2ml |2 DBU 0.006ml ZA0 % Ar K% F 2h MMBGEHET
%, ZERIZTHIFI NH,Cl /K% 02 T AcOEt fliti#%. #iHiK % #2701 NaCl K THEH L.
Na,SO, WBRHEBEEET S, BEWEL ISV In~< 77 4 =12 L
hexane: AcOEt(3:2"/)i53 £ ¥ B -FEFn 7 VT & F{&(210) 6mg(67%)% 7%,

IR v max (CHCL,): 3450 and 1695 cm™; 'H NMR §&: 0.75 (0.42H, d, J/=6.3 Hz, Me), 0.76
(2.58H, d, /=7.1 Hz, Me), 1.82-1.97 (1H, m, 5-H), 3.09 (2.58H, s, OMe), 3.22 (0.42H, s,
OMe), 3.46-3.56 (2H, m, 6-H,), 4.15 (1H, dd, J/=7.3 and 8.9 Hz, 4-H), 5.14 (1H, d, J=7.5 Hz,
OCHHPh), 5.18 (1H, d, J=7.5 Hz, OCHHPh), 5.81 (1H, d, /=8.9 Hz, 3-H), 7.35 (5H, s,
aromatic protons), 9.35 (0.86H, s, CHO), 9.76 (0.14H, s, CHO); HRMS m/z: calcd for
CsH,,0,: 264.1362, found 264.1356.

(2R,38,4R,5S,6 R)-4-Benzyloxy-1-(tert-butyldiphenylsiloxy)-6,7-cyclohexylidenedioxy-5-
(1-ethoxyethoxy)-3-methoxy-2-methylheptane with the less polar ethoxyethyl group (211)
NaH(65% in oil) 217mg & tetrabutylammonium iodide 217mg ¢ THF ¥&#% 10ml {235
TV U NT—T/(199) 1.8¢ O THF ¥&#K 20ml # Mz 7-1%. benzyl bromide 0.52ml %
Mz %, F|RIZT 12h HEEHE, R0 NH,Cl KE M2 T AcOEt Hii#%, HhHHK & safn
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NaCl K T L, Na,SO, iR EBRBEEEET D, BEVWEV IS VvIu~ 7S5 7T
A —IZft L hexane:AcOEt(14:1V/ )it %0 & © R Y = —7 /1(211) 1.94g(94%) % 15,

[a], +21.5° (¢ = 2.1, CHCL); '"H NMR §: 0.88 (3H, d, /=6.9 Hz, Me), 1.01 (9H, s, Bu), 1.20
(3H, t, /=7.1 Hz, Me), 1.25 (3H, d, J/=5.3 Hz, Me), 1.37 (2H, br s, cyclohexylidene protons),
1.56 (8H, br s, cyclohexylidene protons), 1.95-1.99 (1H, m, 2-H), 3.39 (1H, dd, J=5.3 and 7.1
Hz, 3-H), 3.43 (3H, s, OMe), 3.49-3.70 (4H, m, CH,O and 1-H,), 3.77 (1H, dd, J=5.3 and 6.4
Hz, 4-H), 3.86 (1H, t, J=6.4 Hz, 5-H), 3.98-4.07 (1H, m, unassignable proton), 4.07-4.14 (1H,
m, unassignable proton), 4.12-4.22 (1H, m, unassignable proton), 4.57 (1H, d, J/=11.3 Hz,
OCHHPh), 4.76 (1H, d, J/=11.3 Hz, OCHHPh), 4.87 (1H, q, J/=5.3 Hz, OCH(Me)O), 7.22-7.44
(11H, m, aromatic protons), 7.64-7.68 (4H, m, aromatic protons); °C NMR &: 14.6, 15.6, 19.3,
20.4, 23.8, 24.1, 25.2, 27.0, 34.6, 36.3, 37.2, 60.5, 61.2, 65.3, 67.2, 74.6, 80.0, 82.7, 100.8,
109.3, 127.5, 128.2, 129.5, 133.8, 135.6, 138.5; HRMS m/z: calcd for C;;H,,0,Si: 631.3454,
found 631.3484; Anal calcd for C,,H,,0,Si: C, 71.55; H, 8.60, found C 71.35, H 8.60.

(2R,3R,45,5S,695)-4-Benzyloxy-7-(tert-butyldiphenylsiloxy)-1,2-cyclohexylidenedioxy-5-
methoxy-6-methylheptane-3-ol (212)

RY T —TF/1(211) 1.0g ZEEBE R OUK(3:1) 12ml (Z¥EAE UEIRIZ T 3h ###1%. AcOEt
M., B A AT NaHCO, /K & VAN NaCl 7K T L 72, Na,SO, F % K
WETD, BEWE LV SNV n< hJF 7 4 —IZfF L hexane: AcOEt(6:1'/ )i 5y X
D T —)1(212) 897mg(100%) % 1%,

[al; -16.6° (¢ = 1.3, CHCL,); IR v max (CHCL,): 3540 and 3460 cm; 'H NMR &: 1.04-1.10
(12H, m, Me and Bu), 1.37 (2H, br s, cyclohexylidene protons), 1.47-1.57 (8H, m,
cyclohexylidene protons), 2.00-2.10 (1H, m, 6-H), 2.63 (1H, d, J=7.6 Hz, OH), 3.43 (3H, s,
OMe), 3.38-3.47 (1H, m, 5-H), 3.57 (1H, br t, J=7.4 Hz, 3-H), 3.73 (2H, d, J=5.6 Hz, 7-H,),
3.85-4.13 (4H, m, 1-H,, 2-H and 4-H), 4.65 (1H, d, J/=11.2 Hz, OCHHPh), 4.79 (1H, d, J=11.2
Hz, OCHHPh), 7.23-7.47 (11H, m, aromatic protons), 7.65-7.73 (4H, m, aromatic protons);
“C NMR 3&: 14.8, 19.3, 23.8, 24.0, 25.1, 26.9, 34.8, 36.5, 37.6, 60.5, 64.9, 67.1, 73.3, 74.7,
75.6, 84.6, 109.6, 127.6, 127.7, 128.0, 128.3, 129.5, 133.8, 135.6, 138.3; HRMS m/z: calcd for
C;:H,04S1: 632.3533, found 632.3558; Anal calcd for C,H,,0,Si: C 72.10, H 8.30), found C
71.95, H 8.25.
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(25,3S5,4R,5R,6 R)-4-Benzyloxy-1-(tert-butyldiphenylsiloxy)-6,7-cyclohexylidenedioxy-3-
methoxy-2-methyl-S-methylsulfonyloxyheptane (213)

7 Vv 2—/1(212) 880mg @ CH,CL¥A#E 17ml iZ 0°C T NEt, 0.39ml, DMAP 34mg, &
U'MsCl 0.16ml Z N4, il T 1h ###5 5. 8870 NH,ClKZ 2 T CH,CL A L.
B HERE % 870 NaCl K T8 L7- %, NaSO, BB %ICREEET S, BEME L) D
Gy a< P57 4 —I2ft L hexane:AcOEt(4:1'/ )ik T LV A Z L AN T R — |
(213) 961mg(97%) % 1%,

Mp; 95.5-98°C; [a], +14.6° (c = 1.0, CHCL,); IR v max (CHCL,) 1358 ¢cm’'; '"H NMR §:
1.01 (3H, d, J=6.7 Hz, Me), 1.07 (9H, s, Bu), 1.37 (2H, br s, cyclohexylidene protons), 1.50-
1.60 (8H, m, cyclohexylidene protons), 2.05-2.17 (1H, m, 2-H), 3.06 (3H, s, SO,Me), 3.41 (3H,
s, OMe), 3.39-3.46 (1H, m, 3-H), 3.65 (1H, dd, /=4.8 and 9.9 Hz, 1-H), 3.77 (1H, dd, J=5.6
and 9.9 Hz, 1-H), 3.89-3.98 (3H, m, 7-H, and 4-H), 423 (1H, m, 6-H), 4.60 (1H, d, /=11.2 Hz,
OCHHPh), 4.77 (1H, d, /=11.2 Hz, OCHHPh), 5.06 (1H, br t, J/=4.0 Hz, 5-H), 7.23-7.48 (11H,
m, aromatic protons), 7.66-7.74 (4H, m, aromatic protons); “C NMR §; 14.9, 19.2, 23.6, 23.9,
25.0, 26.9, 34.2, 35.8, 36.9, 39.0, 60.7, 65.0, 65.1, 74.8, 75.0, 78.8, 80.7, 83.3, 109.4, 127.6,
127.8, 128.0, 128.4, 129.6, 133.5, 133.6, 135.6, 137.7, HRMS m/z: calcd for C,,H;,0,SSi:
710.3307, found 710.3282; Anal calcd for C,;H,,0,SSi: C 65.90, H 7.65, found C 65.60, H
7.60.

(28,38,4R,5R,6 R)-4-Benzyloxy-6,7-cyclohexylidenedioxy-3-methoxy-2-methyl-5-
methylsulfonyloxyheptane-1-ol (214)

AB L ANT A F— F213) 920mg @ THF #A# 10ml |2 TBAF @ IM THF &
1.95ml % k% F T X, Ar &t T 2h R THREET 5, 8350 NH,CI K %11 2 T AcOEt
i L. HHEE 28850 NaCl /K THEH L7212, Na,SO, UBRRICEEE R T 5, ZREY
PLUAFNT < BT T 4 —{TfF L hexane: AcOEt(2: 1Y/ )3 & ¥ 7/ a2 —/1(214)
611mg(100%) % &,

[a]p +11.7° (¢ = 1.1, CHCL,); IR v max (CHCl,): 3480 cm™; '"H NMR &: 0.95 (3H, d, J=6.9
Hz, Me), 126 (2H, br s, cyclohexylidene protons), 1.40-1.50 (8H, m, cyclohexylidene
protons), 1.80-1.90 (1H, m, 2-H), 2.53 (1H, br s, OH), 2.91 (3H, s, SO,Me), 3.29 (1H, dd,
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J=4.0 and 7.3 Hz, 3-H), 3.37 3H, s, OMe), 3.50 (1H, dd, /=5.6 and 11.0 Hz, 1-H), 3.59 (1H,
dd, J=3.5 and 11.0 Hz, 1-H), 3.81-3.90 (3H, m, 7-H, and 4-H), 4.19 (1H, m, 6-H), 4.57 (1H, 4,
J=11.0 Hz, OCHHPh), 4.68-4.76 (2H, m, 5-H and OCHHPh), 7.12-7.23 (5H, m, aromatic
protons); °C NMR §: 14.7, 23.6, 23.9, 25.0, 34.4, 35.8, 36.0, 39.0, 53.2, 61.3, 64.6, 65.5, 74.0,
75.2, 78.9, 80.1, 85.7, 109.8, 127.8, 128.1, 128.4, 137.7; Anal calcd for C,;H,,0,S: C 58.45, H
7.70, found C 58.50, H 7.70.

(’R,28,3R,48,55)-3-Benzyloxy-2-(1’,2’-cyclohexylidenedioxyethyl)-4-methoxy-5-
methyltetrahydropyran (215)

T v —/)v(214) 570mg D kLT RTUIK(S:1) 20ml EHKIZ tetrabutylammonium
bromide 19mg % (* NaOH 966mg % 1 2 90°C T 1.5h 3%, =iRIZ TAEF1 NH,CI /K
2 AT AcOEt fhitith, I ZA3F0 NaCl K THH L, Na,SO, R HBBHEET
5, BEMEI VAT NI a~ bTTF T 4 —IZfF L hexane:AcOEY(7: 1Y/ )i £V 7T
Z bt FeEF(215) 359mg(80%) & 15,

[a]® -7.8° (¢ = 1.1, CHCL); 'H NMR §: 0.96 (3H, d, J=7.1 Hz, Me), 1.40 (2H, br s,
cyclohexylidene protons), 1.52-1.75 (8H, m, cyclohexylidene protons), 2.13-2.25 (1H, m, 5-H),
3.07 (1H, dd, J=3.6 and 9.2 Hz, 2-H), 3.42 (3H, s, OMe), 3.37-3.50 (2H, m, 4-H and 6-H),
3.66 (1H, t, J=9.2 Hz, 3-H), 3.84 (1H, br d, J=11.5 Hz, 6-H), 3.92-4.02 (2H, m, 2’-H,), 4.32-
4.41 (1H, m, I’-H), 4.62 (1H, d, J=10.7 Hz, OCHHPh), 493 (1H, d, J/=10.7 Hz, OCHHPh),
7.26-7.36 (5H, m, aromatic protons); *C NMR §: 10.8, 24.0, 25.2, 32.3, 35.3, 35.5, 56.2, 65.1,
70.8, 74.4, 75.1, 75.7, 79.4, 85.1, 109.3, 127.5, 127.8, 128.3, 138.7, HRMS m/z: calcd for
C,H,,04: 376.2248, found 376.2243; Anal calcd for C,,H;,0,: C 70.20, H 8.55, found C 70.05,
H 8.55.

(1’R,28,3R,48,55)-3-Benzyloxy-2-(1’,2’-dihydroxyethyl)-4-methoxy-5-
methyltetrahydropyran (216)

7 h T FrET /(215) 320mg ZBEEE R U7K(2:1) 4.5ml {28 L 60°CIZ T 2h B8
. AcOEt #itH L. HHi¥#& % #3F0 NaHCO, K X ¥ brine THE# L. Na,SO, BIRE AL
BET5, BEWZ VATV a~< N5 T 4 —IZfF L hexane: AcOEt(2:3/,)ift % &
N A —(216) 223mg(89%) % 1%,
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Mp: 93-94°C; [a]® +11.9° (¢ = 1.0, CHCL); IR v max (CHCL,): 3450 and 3300 cm’; 'H
NMR &: 1.04 (3H, d, J=7.3 Hz, Me), 2.15-2.26 (1H, m, 5-H), 2.62 (1H, br s, OH), 2.65 (1H. br
s, OH), 3.20 (1H, dd, J=1.8 and 9.4 Hz, 2-H), 3.38-3.45 (1H, m, 4-H), 3.41 (3H, s, OMe), 3.53
(1H, dd, J=2.1 and 11.5 Hz, 6-H), 3.63-3.82 (4H, m, 2’-H,, 3-H and 6-H), 3.84-3.93 (1H, m,
I-H), 4.65 (1H, d, J=10.7 Hz, OCHHPh), 4.92 (1H, d, J=10.7 Hz, OCHHPh), 7.23-7.37 (5H,
m, aromatic protons); °C NMR §: 10.8, 32.1, 56.2, 65.3, 69.1, 71.0, 73.9, 75.1, 81.2, 8438,
127.6, 127.9, 128.3, 138.5; HRMS m/z: calcd for C,;H,,0;: 296.1621, found 296.1625: Anal
caled for C,;H,,0,: C 64.85, H 8.15, found C 64.85, H 8.05.

(1’RS,2S5,3R,48,55)-3-Benzyloxy-2-(1’-hydroxyethyl)-4-methoxy-5-methyltetrahydro-
pyrans (217) and (218)

¥ F—1(216) 123mg @ CH,Cl, K UVK(3:1) 4ml V&# % 7K FIZ T NalO, 133mg %
Z, 0°CIZT 2h #@#4 5, £3F0 NaHCO, /K % il 2 CH,CL, THiH L. HiH & % #8F0 NaCl
KTYEH L. Na,SO, BLRBREHE LT 5, BEWE CHCLICHEM L, -78°CIZ T MeLi
D 1.02M T—7 VK 12ml ZA01Z 3h §##9 %, 88F1 NHCl KEMRAT=—7 /v
MR, AHE 28850 NaCl K THEH L. NSO, R B IEEE L5 25, BREHE VY
TN < 7T 7 ¢ —IZfF L hexane:AcOEt(4:3"/)it 53 & ¥ 7 /v =2 — /L (217)
77Tmg(66%) Kk & D LA RMERE (218) 22mg((19%) %,

7 v 32— (217): [a]® +8.3° (¢ = 1.2, CHCL,); IR v max (CHCL): 3470 cm; 'H NMR §:
1.01 (3H, d, J=7.3 Hz, Me), 1.12 (3H, d, J=6.6 Hz, Me), 2.15-2.25 (1H, m, 5-H), 2.70 (1H, br
s, OH), 3.12-3.21 (1H, m, 2-H), 3.39 (3H, s, OMe), 3.39-3.44 (2H, m, 3-H and 4-H), 3.50 (1H,
dd, J=2.1 and 11.5 Hz, 6-H), 3.77 (1H, dd, J=1.5 and 11.5 Hz, 6-H), 3.93-4.06 (1H, m, 1’-H),
4.59 (1H, d, J/=11.0 Hz, OCHHPh), 4.94 (1H, d, J/=11.0 Hz, OCHHPh), 7.24-7.63 (5H, m,
aromatic protons); C NMR &: 11.4, 17.9, 32.6, 56.3, 68.5, 71.3, 75.0, 76.5, 82.7, 85.8, 128.1,
128.4, 128.8, 138.7;, HRMS m/z: calcd for C,(H,,0,: 280.1675, found 280.1679.

7 V2 —1(218): [a]p +16.0° (¢ = 0.4, CHCL,); IR v max (CHCL,): 3480 cm; '"H NMR &:
1.03 (3H, d, /=7.1 Hz, Me), 1.26 (3H, d, J=6.6 Hz, Me), 2.15-2.25 (1H, m, 5-H), 2.97 (1H, dd,
J=1.8 and 9.2 Hz, 2-H), 3.38-3.45 (1H, m, 4-H), 3.42 (3H, 5, OMe), 3.53 (1H, dd, J=2.3 and
11.5 Hz, 6-H), 3.67 (1H, t, /=9.2 Hz, 3-H), 3.79 (1H, dd, /=1.8 and 11.5 Hz, 6-H), 3.95-4.07
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(1H, m, 1’-H), 4.64 (1H, d, J=10.9 Hz, OCHHPh), 4.92 (1H, d, J=10.9 Hz, OCHHPh), 7.24-
7.37 (5H, m, aromatic protons); *C NMR §: 11.0, 20.3, 32.2, 56.2, 65.8, 70.8, 74.6, 75.0, 82.2,
85.2, 127.6, 128.0, 128 4, 138.7, HRMS m/z; calcd for C,H,,0,: 280.1675, found 280.1684.

(2R,3R,48,55)-2-Acetyl-3-benzyloxy-4-methoxy-S-methyltetrahydropyran from the less
polar alcohol (219)

PCC 208mg. 7 A b+ 250mg, XU NaOAc @ CH,CL #&#RIZT /L 2 —/1(218) 90mg
® CH,CL iR % iR T Z 3h B, Sk, BRKZ—TNVEKREMZEZA ME
B UIREEE, BEWE LY BTSNV a~ b7 T 7 4 —|Zft L hexane: AcOEt(4:1Y,)it
4y &0 & b (219) 86.3mg(97%) &1,

[a]® +21.8° (¢ = 1.5, CHCL); IR v max (CHCL,): 1724 cm™; '"H NMR &: 0.95 (3H, d, J=7.1
Hz, Me), 2.20 (3H, s, Ac), 2.20-2.30 (1H, m, 5-H), 3.31 (3H, s, OMe), 3.28-3.34, (1H, m, 4-H),
3.55 (1H, dd, J=3.6 and 11.4 Hz, 6-H), 3.76 (1H, dd, /=43 and 11.4 Hz, 6-H), 3.85-3.92 (2H,
m, 2-H and 3-H), 4.63 (1H, d, J=11.4 Hz, OCHHPh), 4.71 (1H, d, J=11.4 Hz, OCHHPh),
7.24-7.37 (5H, m, aromatic protons); *C NMR §: 11.6, 26.8, 30.5, 56.9, 68.2, 73.3, 73.7, 81.6,
81.7, 127.6, 127.9, 128.3, 138.0, 206.7, HRMS m/z: caled for C,;H,,0, 278.1518, found
278.1514.

T =2 —/1(217) 120mg b PCC 277mg |12 & ¥ RO FiEE AV TBLRIG 21TV 7
k(219) 115mg(97%) & &, ALEMIX. 7T a—AQINLAER LY L (219)E
SRR T — I B LT,

(2R,3R,4S,55)-2-Acetyl-3-hydroxy-4-methoxy-5-methyltetrahydropyran (220)
o b 2/(219) 82mg O AcOEt ¥A¥E 8ml iZ 10% Pd(OH), 15mg Z M 2 % E H, [k T 2h

BEMBITRIGZIT ). RISR, MELZIERG LBEEEER. REWEL U W/ VI o~

I 72 7 4 —IZft L hexane:AcOEt(1:1V/, )5 53 & ¥ 7 /L 22— /1(220) 52mg(94%) % 15,
[a]p +93.1° (¢ = 0.7, CHCL); IR v max (CHC,) 3448 and 1722 cm’’; '"H NMR §&: 0.96 (3H, d,

=7.1 Hz, Me), 2.17-2.27 (1H, m, 5-H), 2.24 (3H, s, Ac), 3.25-3.33 (2H, m, 4-H and OH), 3.36
(3H, s, OMe), 3.50 (1H, d, /=9.2 Hz, 2-H), 3.56 (1H, dd, /=2.3 and 11.7 Hz, 6-H), 3.72 (1H, t,
J=8.9 Hz, 3-H), 3.83 (1H, dd, J=2.0 and 11.7 Hz, 6-H); *C NMR &: 10.7, 26.9, 31.3, 56.4,
67.6, 70.9, 82.9, 83.8, 209.4; HRMS m/z: calcd for C;H,;0,: 188.1049, found 188.1054.
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(2R,3R,4S,55)-2-Acetyl-3-(tert-butyldimethylsiloxy)-4-methoxy-S-methyltetrahydro-
pyran (95)

T L 31 —)1(220) S0mg @ DMF ¥A#R 2ml (2, IR |2 T TBDMSCI 24mg & (X imidazole
24mg N % 24h ¥R, KIG#%. #8F0 NH,Cl K %0 X AcOEt fiiHd, HhH¥#& % #2350 NaCl
KTHF L. NaSO, REREEET 5, BEMES VWSV Iu<w v T 74—
(24 L hexane: AcOEt(95:5"/ )it £ ¥ 7 k 2(95) 68mg(199%) % 7%,

[a]° +28.4° (¢ = 0.7, MeOH), +23.8° (¢ = 0.8, CHCL); IR v max (CHCL): 1728 cm; 'H
NMR 3: 0.06 (3H, s, SiMe), 0.09 (3H, s, SiMe), 0.87 (9H, s, Bu), 0.94 (3H, d, J=7.1 Hz, Me),
2.24 (3H, s, Ac), 2.24-2.32 (1H, m, 5-H), 3.10 (1H, dd, J=3.8 and 6.1 Hz, 4-H), 3.27 (3H, s,
OMe), 3.55 (1H, dd, J=3.6 and 11.4 Hz, 6-H), 3.71 (1H, br d, J=6.1 Hz, 2-H), 3.75 (1H, dd,
J=6.4 and 11.4 Hz, 6-H), 4.11 (1H, br t, J=6.1 Hz, 3-H); °C NMR §: -5.1, -4.6, 11.8, 18.1,
25.8,26.7,29.8, 56.4, 67.3, 68.3, 82.4, 84.5 206.7. HFFA~Y MTFT—F X, XMOZN
EERIT—H LT,

(25,35,4R,55,6 R)-6,7-Cyclohexylidenedioxy-5-(1-ethoxyethoxy)-3-methoxy-2-
methylheptan-1,4-diol, a diastereomer of compound 198, from the more polar
ethoxyethyl ether 197 (221)

T hF T F R (197) 1.8g @ THF ¥R 50ml (Z lithium triethylborohydride 1M THF
BHEHR 14.5ml Z-78CTMA T, Ar' KM T 1h =il TH#HE, #8570 NaHCO, K& &,
20min Z1##3 5, AcOEt fiitH{%. HHHIK%Z AL NaCl /K THEH L. Na,SO, LR %A
HEE LEEME Y BNV~ b 7T 7 4 —IZfF L hexane: AcOEt(2:3/ i3 L ¥
TA—I(221) % 1.81g(100%) % 15,

[a], -15.1° (c = 1.1, CHCL,); IR v max (CHCL,): 3465 cm”; 'H NMR &: 1.04 (3H, d, J=7.1
Hz, Me), 122 (3H, t, /=69 Hz, Me), 1.33 (3H, d, /=54 Hz, Me), 1.41 (2H, br s,
cyclohexylidene protons), 1.54-1.68 (8H, m, cyclohexylidene protons), 2.02-2.08 (1H, m, 2-H),
3.03 (1H, br s, OH), 3.38-3.70 (7H, m, 3-H, 4-H, OH, OCH, and 1-H,), 3.52 (3H, s, OMe),
3.89-4.04 (3H, m, 6-H and 7-H,), 4.20-4.30 (1H, m, 5-H), 4.83 (1H, q, J=5.1 Hz, OCHO); "°C
NMR &: 14.8, 15.3, 20.4, 23.8, 23.9, 25.1, 34.8, 36.0, 37.3, 59.9, 62.4, 64.8, 65.0, 72.2, 76.4,
77.5, 83.3, 102.4, 109.0; HRMS m/z: calcd for C,;H,O,. 376.2461, found 3762456, Anal
calcd for C,;H,,0,: C 60.60, H 9.65, found C 60.50, H 9.50.

109



(25,35,4R,55,6 R)-1-(tert-Butyldiphenylsiloxy)-6,7-cyclohexylidenedioxy-5-(1-
ethoxyethoxy)-3-methoxy-2-methlheptan-4-ol, a diastereomer of compound 199, with the
more polar ethoxyethyl group (222)

T A —(221) 1.1g ® DMF 30ml ##&Z TBDPSCI 1ml } UF imidazole 398mg % /I 2.
TZIRT 10h H##T 5, 88F NHCI KEMZ T CHCL %, fhit# Z 8 NaCl
KTHH L. NaSO, ERAEBKEEE LEEYEZ ) WSV ra< b7 T 7 4 =2
L hexane: AcOE(6:1/)it5y & ¥ ¥ U b =—F)1(222) 1.72g(96%) % 1%,

[a]5-9.6° (c = 1.2, CHCL,); IR v max (CHCL,): 3482 cm™; '"H NMR &: 1.03 3H, d, J=6.9 Hz,
Me), 1.07 (94, s, Bu), 1.21 (3H, t, /=7.1 Hz, Me), 1.33 (3H, d, /=5.1 Hz, Me), 1.40 (2H, br s,
cyclohexylidene protons), 1.56-1.64 (8H, m, cyclohexylidene protons), 2.08-2.22 (1H, m, 2-H),
3.33-3.38 (2H, m, unassignable protons), 3.42 (3H, s, OMe), 3.50-3.62 (3H, m, unassignable
protons), 3.65-3.70 (2H, m, unassignable protons), 3.88-4.00 (2H, m, unassignable proton),
4.00-4.05 (1H, m, unassignable proton), 4.16-4.24 (1H, m, unassignable proton), 4.86 (1H, q,
J=5.1 Hz, OCHO), 7.34-7.45 (6H, m, aromatic protons), 7.65-7.69 (4H, m, aromatic protons),
3C NMR &: 14.6, 15.4, 19.2, 20.4, 23.8, 24.0, 25.2, 26.9, 34.9, 36.0, 37.0, 59.3, 62.4, 64.5,
65.4,71.7,76.6,77.4, 81.4,102.3, 108.7, 127.6, 129.5, 133.7, 133.8, 135.6, 135.7; HRMS m/z:
calcd for C,H,,0,S1: 614.3639, found 614.3629; Anal calcd for C,H,0,Si1: C 68.35, H 8.85,
found C, 68.10, H 8.80.

(28,35,4R,55,6 R)-4-Benzyloxy-1-(tert-butyldiphenylsiloxy)-6,7-cyclohexylidenedioxy-5-(1-
ethoxyethoxy)-3-methoxy-2-methylheptane with the more polar ethoxyethyl group (223)

NaH(65% in oil) 186mg & tetrabutylammonium iodide 186mg ® THF ¥&# 20ml (Z 0°C
TV IV —7)11(222) 1.55g @ THF ¥&# 20ml 2 0% 7=, benzyl bromide 0.45ml %
Mz %, TRIZT 12h #HE, 48R0 NH,Cl KENZ T AcOEt ik, K % safn
NaCl KT L. Na,SO, BB RERET D, REMEZ LISV Ia~w T T
4 —IZfF L hexane:AcOEt(14:1%/ )85y & W 7R U =—F /1(223) 1.75mg(99%) % 1%,

[a]° -8.2° (c = 0.9, CHCL); 'H NMR §&: 0.98 (3H, d, /=6.9 Hz, Me), 1.06 (9H, s, Bu), 1.16
(3H, t, /<7.1 Hz, Me), 1.31 (3H, d, J=5.3 Hz, Me), 1.35 (2H, br s, cyclohexylidene protons),
1.43-1.62 (8H, m, cyclohexylidene protons), 2.16-2.30 (1H, m, 2-H), 3.42 (3H, s, Me), 3.46-
3.60 (4H, m, CH,0O and 1-H,), 3.71 (1H, dd, J=3.6 and 7.4 Hz, 4-H), 3.78-3.85 (2H, m,
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unassignable protons), 3.98 (1H, t, J/=7.4 Hz, unassignable proton), 4.14 (1H, dt, J/=1.8 and 7.4
Hz, unassignable proton), 4.26 (1H, dd, J=2.0 and 3.6 Hz, unassignable proton), 4.57 (1H, d,
J=11.4 Hz, OCHHPh), 476 (1H, d, J=11.4 Hz, OCHHPh), S5.04 (1H, q, J=5.3 Hz,
OCH(Me)0), 7.22-7.46 (11H, m, aromatic protons), 7.67-7.74 (4H, m, aromatic protons); *C
NMR &: 153, 154, 19.2, 20.5, 23.7, 24.0, 25.2, 26.9, 33.8, 36.1, 36.8, 60.7, 61.1, 64.7, 65.2,
74.6, 71.5, 80.4, 84.0, 100.7, 107.9, 127.5, 127.6, 1282, 128.3, 129.6, 133.7, 133.8, 135.6,
138.5. HRMS m/z: caled for C;H;,OSi: 631.3454, found 631.3455;, Anal calcd for
C,H4,0,S81: C 71.55, H 8.60, found C 71.30, H 8.60.

(2R,3R,48,58,6S5)-4-Benzyloxy-7-(tert-butyldiphenylsiloxy)-1,2-cyclohexylidenedioxy-5-
methoxy-6-methylheptane-3-ol (212)

R Y T—F 1(223) 1.0g ZFilE K UUK(3:1) 12ml ([ZFEAR USRIEIC T 3h ##:1% . AcOEt
ZMx. FHRE %88 NaHCO, KR UMM NaCl K THEH L 72, Na,SO, BB E s
BET 5, BEWMEL VA5 NI v~ v 57 4 —IZft L hexane:AcOE(6:1'/,) i 77 &
0732 —(212) 897mg(100%) %5, HRAXZ MATF—ZiE, = hF LT FILE
ANNHEN =V Y bz —F L QIDDEFNEERIZ—FK LT,
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4 EDOER

(35",45")-4-Butyl-3-methoxymethoxy- vy -butyrolactone (224) and (3R’,45)-4-butyl-3-
methoxymethoxy- y -butyrolatone (225)

y -7 )LT b rR— b41) 2.2g DK AcOEt K 20ml % 5%Rh-AlL0, 0.45g %
flREE L LT, PETatmH, [IR T 4h BB TRISEIT I, RIGHE., A2 EE LS
HEE%, BEWEL VDSV Isa~< TS5 T 0 —Zft L, hexane-AcOEt(10:1'/,)i
BEV. Y-y TFuIT s b224) 17g(16%) R OT VF -y -TFRF I hY
(225)0.51g(22%) % 1%,

Y-y TFrT Yk (224): IR v max (CHCL) em™: 1760; 'H-NMR & : 0.90-1.85 (9H,
m, "Bu), 2.62 (1H, dd, J=1.8 and 17.7 Hz, 3-H), 2.72 (1H, dd, J=4.9 and 17.7 Hz, 3-H), 3.38 (3H,
s, OMe), 4.33-4.47 (2H, m, 4-H and 5-H), 4.62 and 4.67 (each 1H, each d, /=6.7 Hz, OCH,0);
MS m/z: 141 (M'-OMOM).

T oF-y-TFaF s b(225): IR v max (CHCL) cm™: 1765; 'H-NMR 6 : 0.90-1.69 (9H,
m, "Bu), 2.57 (1H, dd, J/=4.3 and 18.3 Hz, 3-H), 2.83 (1H, dd, J=6.7 and 18.3 Hz, 3-H), 3.38 GH,
s, OMe), 4.10-4.46 (2H, m, 4-H and 5-H), 4.66 (2H, s, OCH,0). MS m/z: 141 (M'-OMOM).

(35°,45")-1,4-Dihydroxy-3-methoxymethoxyoctane (226)

LiAlH, 250mg % KT —F LK 30ml IZBE L. N, RIE PR/ T v-y-7F
77 h(224) 13g DEKRT—T VK EZR T, B|ET 2h HHER, =—7AHFRL
10%-NaOH(aq)Z M2 5, A"BEME 514 MEBRE., AREZEEEE, BEWE TV
ATNTa<w T 77 4 —IZft L. hexane-AcOEt(1:1 Y/ )iK5 & V. VA — 1 (226)
1.3g(98%) & 75,

IR v max (CHCL,) cm™: 3300; 'H-NMR 6 : 0.88-1.92 (11H, m, "Bu and 2-H,), 3.41 (3H, s,
OMe), 3.55-3.76 (4H, m, 1-H,, 3-H and 4-H), 4.71 (2H, s, OCH,0); MS m/z: 172 (M'-2 X OH).
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(35,45")-1-tert-Butyldimethylsilyloxy-4-hydroxy-3-methoxymethoxyoctane (227)

A —1(226) 2.0g DEK LB L ERHE 30ml 12, TBSCl 1.54 g K2 UNNEt, 1.49 ml %
MZERT 6h AR, ~ ¥ THRLU AcOE: fhtH, HHEE 2 8870 NaCl K Tt
L. Na,SO, R EEE, REMEL I ISV I u< T 57 4 —iZfF L,
hexane-AcOEt(20: 1"/ )it £ V. ¥ U AT —TF /1(227) 2.43g(78%) % 15,

IR v max (CHCL,) cm™: 3300; 'H-NMR 6 : 0.06 and 0.07 (each 3H, each s, SiMe,), 0.89 (SH, s,
tert-Bu), 1.26-1.85 (m, 11H, "By, 2-H,), 3.41 (3H, s, OMe), 3.54-3.77 (4H, m, 1-H,, 3-H and 4-H),
4.70 (2H, s, OCH,0). MS m/z: 259 (M'-OMOM).

(35,45")-4-Benzyloxy-1-tert-butyldimethylsilyloxy-3-methoxymethoxyoctane (228)

U NI —T (227) 2.43g DK THF ¥A#K 20ml 12, NaH 0.36g & U benzyl bromide
1.78ml 202 THIRIZ T 6h HiEEK, RISESWIZHR NH,Cl K& % AcOEt Hit,
AW Z 8870 NaCl /KIZTHE# L Na,SO, BBRRIEEE L, REME Vo
~ N7 Z 7 4 —I1Zft L. hexane-AcOEt(40:1Y/)J 57 L V. ~N ¥ VT — 7 )L (228)
2.82¢(91 %)% 15,

'H-NMR 6 : 0.01 and 0.03 (each 3H, each s, SiMe,), 0.88-1.83 (20H, m, "Bu, 2-H, and fert-
Bu), 3.32 (3H, s, OMe), 3.42-3.88 (4H, m, 1-H,, 3-H and 4-H), 4.47 and 4.57 (each 1H, each d,
J=11.6 Hz, CH,Ph), 4.64 (2H, s, OCH,0), 7.24-7.30 (5H, m, atromatic protons); MS m/z: 365
(M™-MOM).

(35°,45")-4-Benzyloxy-3-methoxymethoxyoctan-1-ol (229)

RPN —T N(228) 2,29 DE K THF %R 30ml |Z 2R IZ T TBAF 5.57ml 2 %
6h i, PUSHESEEE L. KEMZ T AcOEt filith, Hil#E% Na,SO, Pl ik AL
EL, BEWE VA5V o~ T 7 4 —IZfF L hexane-AcOEt(5: 1Y/ )57 £ 1 |
7 Jb 1 —)1(229)1.80g(80%) % 5,

IR v max (CHCL) cm™:3300; '"H-NMR § : 0.86-1.92 (11H, m, "Bu, 2-H,), 2.60 (1H, br s, OH),
3.39 (3H, s, OMe), 3.44-3.87 (4H, 1-H,, m, 3-H and 4-H), 4.56 and 4.61 (each 1H, each d
J=11.0, OCH,Ph), 4.66 and 4.72 (each 1H, each d, /=6.7Hz, OCH,0), 7.28-7.35 (5H, m,
aromatic protons). MS m/z: 251 (M'-MOM).
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(35",45")-1-Benzoyloxy-4-benzyloxy-3-methoxymethoxyoctane (230)

T2 —1(229) 550mg DK THF %K 10ml IZHIRIZT, Y Y 03ml LU
benzoy! chloride 0.35ml /02 T, 2h#HE#, KRIGEEIF NH,Cl /K% Il %2 AcOEt fliH,
HhHH ¥R % #8F0 KHSO, /K TEi% L. Na,S0, &l LB E LR, BEMEL I A/ Voo
< b5 7 4 —IZfF L. hexane-AcOEt(15:1V/ )i 53 £ U . R Y T — K (230) 707mg(95%)
1.

IR v max (CHCL,) cm™: 1720; 'H-NMR 6 : 0.83-2.21 (11H, m, "Bu and 2-H,), 3.37 (3H, s,
OMe), 3.49-3.91 (2H, m, 3-H and 4-H), 4.41-4.58 (2H, m, 1-H,) , 4.56 and 4.61 (each 1H, each d,
J=11.6 Hz, CH,Ph), 4.65 and 4.71 (each 1H, each d, J/=6.7Hz, OCH,0), 7.23-8.18 (10H, m,
aromatic protons); MS m/z: 356 (M'-MOM).

(35°,457)-1-Benzoyloxy-4-benzyloxy-3-hydroxyoctane (231)

NV x— 1 (230) 70mg D& 7K THF &K 5Sml 12, 10%-HCl(aq) 0.1ml % /0 X INZEAE
Wy 5. MRBRIEY%E AcOEt THR LEAFD NaCHO, K TUEi. Na,SO, BiRB AL
BE, BEMEL Y W5V a~< T 7 4 —IZfF L, hexane-AcOE(8:17/, )53 £ ¥ .
7V —1(231) S1mg (82%) % 1%,

IR v max (CHCL,) cm™: 1710; 'H-NMR 6 : 0.87-2.02 (11H, m, "Bu and 2-H,), 2.50 (1H, br s,
OH), 3.33 (1H, dt, J=5.5 and 10.5 Hz, 4-H), 3.79 (1H, m, 3-H), 4.47-4.69 (4H, m, 1-H,,
OCH,Ph), 7.25-8.04 (10H, m, aromatic protons); MS m/z: 339 (M'-OH).

(35°,45")-1-Benzoyloxy-4-benzyloxy-3-tert-butyldimethylsilyloxyoctane (232)

TV 2 —1(231) 90mg DK THF ¥A#K Sml 12, Ar &K T ZEiRIZ T TBSCI 114mg &
U~ imidazole 53mg % N X 6h HE#E, RIGTR ., JK/KIZ&HiT AcOEt i, #hH K % £3Fn NaCl
KTHIF L NaSO, Bkt BWIEEE, BEMEL VAV a~ N5 T 0 —2ft
L. hexane-AcOEt(30:1/)fi53 & V. ¥ U /x—F/1(232) 102mg(86%) & 15,

IR v max (CHCL) cm™: 1710; 'H-NMR §: 0.01 (6H, s, SiMe,), 0.89 (SH, s, fert-Bu), 0.93-
2.14 (11H, m, "Bu and 2-H,), 3.37 (1H, ddd, /=2.4, 4.9 and 9.2 Hz, 4-H), 4.01-4.08 (1H, m, 3-H),
4.28-4.53 (2H, m, 1-H,), 4.55 and 4.61 (each 1H, each d, J=11.6 Hz, CH,Ph), 7.24-8.05 (10H,
m, aromatic protons); MS m/z: 413 (M"-tet-Bu).
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(35°,45")-4-Benzyloxy-3-tert-butyldimethylsilyloxyoctan-1-ol (233)

U T—F L (232) 120mg DE KA F / — LEEHK Sml {2 10%-NaOH(aq) % /N % =
IRICT 2h ¥R, BUGHE. KEMZ T AcOEt filtH L Na,SO, BRR A E £, BEY
VYA a~w NI T 7 4 —IZfF L, hexane-AcOEH(9: 1"/ )7L V. T/ a—
(233) 81mg(87%) % 5,

IR v max (CHCL;) ecm™: 3300; 'H-NMR 4§ : 0.02 and 0.05 (each 3H, each s, SiMe,), 0.86-1.97
(11H, m, "Bu and 2-H,), 2.36 (1H, br s, OH), 3.33-3.39 (1H, m, 3-H), 3.71 (2H, br s, 1-H,), 3.97
(1H, dt, /=4.3 and 7.9 Hz, 4-H), 4.55 and 4.61 (each 1H, each d, /=11.6 Hz, CH,Ph), 7.28-7.35
(5H, m, aromatic protons). MS m/z: 309 (M"-tert Bu).

(35°,45")-4-Benzyloxy-3-tert-butyldimethylsilyloxyoctanal (234)

7V 1 —)1(233) 105mg D K CH,CL, % ¥ 10ml |2, PCC 180mg & ¥ sodium acetate
20mg 0%, 2h H#, RIGHE. BART—T AR 70ml 22t 7 4 Fd LEg
B, BEWEV YISV aw N T T 40— 2 L., hexane-AcOEt(20:1/ )it 77 &
D 7T B F(234) 95mg(91%) % 1%,

IR v max (CHCL,) cm™: 1720, 'H-NMR § : 0.02 and 0.04 (each 3H, each s, SiMe,), 0.85 (9H, s,
tert-Bu), 0.86-1.67 (9H, m, "Bu), 2.49 (1H, ddd, /=22, 7.9 and 15.8 Hz, 2-H), 2.68 (1H, ddd,
J=18, 43 and 15.8 Hz, 2-H), 3.32-338 (1H, m, 3-H), 4.39 (1H, ddd, /=3.7, 43 and 7.9 Hz, 4-H),
4.52 and 4.57 (each 1H, each d, J=11.6 Hz, CH,Ph), 7.28-7.38 (5H, m, aromatic protons), 9.76
(1H, dd, J=1.8 and 2.2 Hz, CHO); MS m/z: 307 (M"-tert-Bu).

Ethyl (55",65")-6-benzyloxy-5-tert-butyldimethylsilyloxy-3-oxo-decanoate (235)

T AT & R(234) 30mg DK CH,CL, ¥A#K % . ethyl diazoacetate 20mg K& Ul & D
tin( 1) chloride D /K CH,C1 ¥4 25ml {Z 10min LA EXT T -< VT, BIRIZ T 4h
B, KEOATR NH,Cl A% 2 T CHCL i, K% Na,SO, RGN HEE £
L. BEME VTNV a0~ v 757 4 —I2fF L. hexane-AcOEt(20:1V/,)§fi53 & ¥ .
B-or N AT K (234) 35mg(94%) % 1

IR v max (CHCl;) cm™: 1720; 'H-NMR § : 0.04 and 0.06 (each 3H, each s, SiMe;,), 0.89 (9H, s,
fert-Bu), 0.91-1.71 (12H, m, "Bu and Me), 2.66 (1H, dd, /=7.9 and 15.9 Hz, 4-H), 2.81 (1H,
dd, J=3.7 and 15.9 Hz, 4-H), 3.33-3.28 (1H, m, 5-H), 3.47 2H, s, 2-H,), 4.22 (2H, q, /=7.3 Hz,
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OCH,Me), 4.46-4.53 (1H, m, 6-H), 4.50 and 4.62 (each 1H, each d, J=11.6 Hz, CH,Ph), 7.30-
7.41 (5H, m, aromatic protons); MS m/z: 393 (M'-tert-Bu).

Ethyl (557,65 )-6-benzyloxy-5-hydroxy-3-oxodecanoate (236)

B-4 R RFNAR (235) 156mg DT F J —/VEEHK 10ml 12, 10%-HCl(aq) 10 #H %
Mz, 2h SRS 3, CHCL THIH L7-#. A8 % #8%0 NaHCO, K THEWV . Na,S0,
Bk, BELEBREMEL YISV n~< T T 7 4 —IZfF L. hexane:AcOEt(5:1",)
WA LY. T—/1(236) 104mg(89%) % &,

IR v max (CHCl,) cm™: 1720; 'H-NMR 6 : 0.91 (3H, t, J=7.3 Hz, Me), 1.24-1.71 (9H, m,
Me and 3 XCH,), 2.61-2.74 (3H, m, 4-H, and OH), 3.32-3.45 (1H, m, 6-H), 3.51 (2H, s, 2-H,),
4.12-4.17 (1H, m, 5-H), 4.18 (2H, q, /=7.3 Hz, OCH,Me), 4.49 and 4.63 (each 1H, each d,
J=11.6 Hz, CH,Ph), 7.26-7.39 (5H, m, aromatic protons), MS m/z: 318 (M"-H,0).

(15,65)-6-(1-Benzyloxypentyl)-3,4,5,6-tetrahydropyran-2,4-dione (237)

T2 —/L (236) 10mg @ THF %8 5ml |2, 10%-NaOH(aq) 2ml %1 % 2h ###p1% .
10%-HCl(aq) THF1 L AcOEt ThitH, fltHiE% Na,SO, ottt WIRBE LERBY %
5, BREWMEL VBV I~ T T T 4 —IZfF L, hexane:AcOEt(S:D)itm L V. 7
7k (237) Tmg(81%) & 15,

IR v max (CHCL) cm™': 1720; 'H-NMR § : 0.88-0.94 (3H, t, J=7.1 Hz, Me), 1.26-1.77 (6H, m,
3XCH,), 2.57 (1H, dd, J=4.3 and 17.1 Hz, 5-H), 2.76 (1H, dd, J=5.5 and 17.1 Hz, 5-H), 3.29
and 3.34 (each 1H, each d, /=20.1 Hz, 3-H,), 3.34-3.36 (1H, m, 7-H), 4.43 and 4.58 (each 1H,
each d, J=11.0 Hz, CH,Ph), 4.62 (1H, ddd, J=4.3, 5.5 and 7.9 Hz, 6-H), 7.24-7.39 (5H, m,
aromatic protons); HRMS m/z: calcd for C,;H,,0,: 290.1516, found 290.1514.
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(£ )-Pestalotin benzyl ether (238)

FhZEeRebET Ly (236) Tmg D7 & b K Sml 12, K,CO, KT Me,SO, % 3 1§
ZMZ 2h @&, KZMZ AcOEt THiH, AiHH#E#%E Na,SO, FifRiR, WIREE LR
BYEE, BBWE IS a~ N T 7 4 —IZf L. hexane:AcOEt(2:1)#it% &
D, (£)-pestalotin benzyl ether(238) 6mg(82%)% 1%, ARILEMOEEA XY M T—#
iE, MDEN & BEIC—H LT,

IR v max (CHCL) cm™: 1690 and 1620; 'H-NMR § : 0.89 (3H, t, J=7.3 Hz, Me), 1.26-1.74 (6H,
m, 3 XCH,), 2.26 (1H, ddd, /=3.7 and 17.1 Hz, 5-H), 2.69 (1H, ddd, /=18, 12.8 and 17.1 Hz, 5-
H), 3.59 (1H, dt, J=4.3 and 8.5Hz, 7-H), 3.74 (3H, s, OMe), 4.51 (1H, ddd, /=3.7, 4.3 and 12.8 Hz,
6-H) , 4.61 and 4.66 (each 1H, each d, J=11.6 Hz, CH,Ph), 5.13 (1H, d, J=1.8 Hz, 3-H), 7.26-
7.35 (5H, m, aromatic protons), HRMS m/z: calcd for C,;H,,0,: 304.1673, found 304.1672.
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