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Abstract: A concise stereoselective construction of sidechain of brassinolide (11, 
25methylbrassinolide (3) and 26,27-bisnorbrassinolide (I), which involves/J-alky- 
lative 1,3- carbonyl transposition of the u,P-unsaturated ketones ll and 34 and a, 
P-unsaturated methyl ester 26 , usirq the intact sidechain of hycdeoxycholic acid 
(2) as starting material, is described. The formal syntheses of1 , 3 and 4 were 
accanplished. In themeantinie, 25methylcastasterone (U), 26,27-bisnortypha- 
sterol(6) and the hew 25-methyltyphasterol (5) were also synthesized. 

Since the discovery of brassinolide (1) as a plant gmth prartoting steroid ', a 
number of attempts have been made to find an efficient method for preparation of 
brassinolide ahd its analogues, inter alia, for construction of their sidechain. 
Althcugh the hycdeoxycholic acid (2) is a selected starting material for construction of 
the sidechain of brassinosteroid3, its carboxyl side chain must be at first degraded to 
20-carbaldehyde, involving multistep manipulation and procedure in dacarboxylation with 
Pb@Ac)4 with a lot of troublel. On this acccunt, we planned to utilize directly the 
intact sidechain of hycdeoxycholic acid along with the reaction of /3-alkylative 1,3-car- 
bony1 transposition5 for construction of various sidechains of brassimsteroid. 
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Recently, two brassinolide analcgues, 25methylbrassinolide (3)6 which was proved 
to be more potent than brassinolide and 26,27-bisnorbrassinolide (4)7 which has almost 
the same activity as brassinolide, have been synthesized by Mori6 and Ikekawa7a, respec- 
tively. In the present paper we have used our -roved method for construction of side- 
chain of brassincsteroid. Thus, brassinolide (11, 25-methylbrassirolide (3), 26,27-bis- 
norbrassinolide (4) and their related canpourds were synthesized (Scheme l-3). 

1. Synthesis of 25methylbrassinolide (3) (Scheme 1) 
Treatment of 9 , obtained fran methyl hyodeoxycholate (8) (90% yield), with t-BuLi 

at -78'C afforded the ketone 10 in 72% yield. The a 22-ketone conpound ll was prepared 
by dehydrogenation of ketone canpound 10 with PhSeBrf1202 system' in 92% yield. The 
oxidation of tertiary allylic alcohol generated by the 1,2-addition of methyllitiium to 
A22 -ketone canpcund 11 with pyridinium chlorochranate (PCC), afforded the /3-allqlative 
1,3-carbonyl transposition product 125. The overall yield of these two-step reaction was 
82%. The desired epoxide 13 was obtained by epoxidation with m-chlorcperbenzoic acid 
(m-CPI?A) in 72% yield.6 Opening of the epoxide 13 with LiE4i4 in the presence of 
Ti(OiPr)4 yielded quantitatively a mixture of the 1,2-dial 15 and 1,3-dial 14 in a ratio 
of 85:15 (HPIJC)~. Removal of the 3s,6a_dihydroxy protectirq group of I_5 with pyridinium 
p-toluenesulfonate (PPIS+O follti by treatment with 2,2-dimethoxypropane, afforded 
the 22,23-acetonide 16 in 81% yield. 25-Methylcastasterone (21) mp. 261.5-262.5"C, 
[e]i7 +13.04' (Lit.6 mp. 251-253-C, [ali +14.3'), was prepared fran 16 through the 
following sequence of reaction: 16--lB-+l~20~21 in 26% overall yield. Conversion of 
21 into 25methylbrassinolide (3) was known.6 Conversion of 16 into a new 251nethyl- 
typhasterol (5) mp. 235-236'C, was achieved in 40% yield in two stepe by oxidation with 
pyridinium dichrcmate (FX) and the acid treatment for the epimerization of C5. The 
overall yield for the construction of 25-methylbrassincsteroid sidechain ( e-g 15), 
starting fron the methyl hyodeoxycholate (8), watti cd. 30% in eight steps. This is one of 
the best method for constructing the sidechain of 25-methylbrassinosteroid.6 

2. Synthesis of 26,27-Bisnorbrassinolide (4) (Scheme 2) 
a,P-Unsaturated ester 26 used as a key intermediate, was prepared from hyodeoxycho- 

lit acid (2) via the oxazoline derivatives 22 and 23. Thus , a mixture of 2 and 2-anino- 
2-methyl-1-propanol in the presence of a catalytic amount of boric acid, was heated in 
xylene to furnish 22 in 78% yield." Dehydrogenation of 22 with PhSeO;sI afforded a 
mixture of 23 (87%) and 24-[2-(4,4-dimethyl)-2-oxazolinyll-5~-25,26,27-trinorcholest- 
22-ene-3n-ol-6-one 24(13%). 11b22-Methyl hyodeoxycholate 25, which was obtained frcm the 
alcoholysis of 23 with 5% H2SO4/CH3OH 12 , was reacted with dimethoxymethane to provide 
the 3n,6a-dihydroxy protected unsaturated ester 26 in 80% yield in two steps. Canpound 
26 can also be obtained directly fran dehydrcgenation of 9 with PhSeBrfI202 system8 in 
88% yield. 22,23-Acetonide 29 was prepared fran 26 in seven steps via 27 and 28 in the 
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Reagents and conditions: a. CH2(KH3)2, P205, CHCl3, r.t, 8h; b.t-BuLi, THF, 
-78'C, 15min; c. LDA, THF, -78'C; PhSeBr, -78--O"C, 1.5h; HCAc-H20, 308H202, 
r.t,5h; d. 1. CH3Li, !Rw, -78'C, 15min; 2. PCC, (X92, r.t, 36h; e. 1. DIBAL 
fl,TH)?,-78DC,30min; 2. m-CPB&CH2C12,5°CC,12h; f. LiBH4, Ti(OiPr)4, benzene, 
lO"C, 20h; g. 1. RPTS, t-B&H, reflux, 5h; 2.@eO)2CMe2, CH2C12, p_TsCXi, r.t, 
2h; h. PDC, CH2C12, r.t, 3h; i. CH$+Ia, CH30H, reflux, 30min; j. CSO4/silica 
gel, tetrachlorcethylene, reflux, 6h; k. 0904, K3Fe(cN)6, t-BuCXi:H2O:T¶W(1:1: 
1), r-t, 24h; 1. 2.5% HC1-CH30H, r-t, 36h. 
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Reagents and corditions: a. 2-amino-2methyl-l-prqanol, H3BO3, xylene, reflux, 
45h; b. PhSq-l, w/mridine, 60-C, lh; c. 5% H2SO4Ui3CH, reflUX, 25-3Oh: d. 
CH2(OCH3)2, P205, UiC13, r.t, 6h; e. LWA, THF, -78.C; PhSeSr, -78-O*C; HQAc-H20r 
30%H202, r.t, 5h; f. 1. CH3Lir ?HF, -78-C, 10min; 2. PCC, C~2C12, r-t, 18h; g- 1. 
DIEYG-H, 'EIF, -78"C, 2h; 2. m-CPBA, CH2C12, 0-5"c, 8h; h. 1. LiBH4, Ti(OiPr)q, 
benzene, 5-lO'C, 20h; 2. PPTS, t-EkKH, reflux, 3h; 3.(MeD)2CMe2, PJTaH, M2Cl2r 
r.t, 3h; i. 1. WC, (H2C12, r.t, 2.5h; 2. 2.5% HCl-CH3CH, r.t, 24h; j. 1. PE, 
c~~,cl,, r.t, 24h; 2. p+lWH, acetone, r.t, 24h. 



Studies on steroidal plant-growth regulator-XXV 1841 

same manner as 11-16 in 39.5% overall yield, involving /3-alkylative 1,3-carbony trans- 

position. Oxidation of 29 with PDC followed by 5-H epimerzation with p-toluenesulfonic 

acid (p-T_) yielded the knavn carpound 30 np. 164.5-165.5'C (Lit.7d 164-165-C) in 90% 
yield. The conversion of 30 into 26,27_bisnorbrassinolide (4) is knawn7d. Conversion of 
29 to 26,27_bisnortyphasterol (6) mp. 225-226.5-C ( Lit.7e 218-221°C) was accanplished 
in 41% yield by oxidatim with PDC and the subsequent acid treatnent. 

The overall yield for the synthesis of the sidechain of 26,27_bisnorbrassinosteroid 

( e-g 29 1, ~ starting fran methyl 3a,Cd_di(~~oxymethyl)hyod~~~olate (91, was 35% in 
__ 

eight steps. To our knowledge, this is one of the best method for con&r= of these 

two canpounds sidechain. 7 

3. Synthesis of brassimlide (1) (Schme 3) 
scheme3 

Reagents and conditions: a. iPrMgC1-LiBH4r WF, -25-C, 24h; b. FCC, cH2Cl2, r-t, 
4h; C. LDA, THF, -78Y; PhSeBr, -78~-O*C; HOAc-H20, 38% H202, r-t, 3h. 

Treatment of 9 with iPrMqZl-LiBH4 at -250C13 gave the epimeric mixture of altiols 
31 in 79% yield. Oxidation of 31 with PCC followed by dehydrogenation of the resulting 
ketone 32 with PhSeBr-H202 system8 provided a ca. 2:l mixture oE A,'-ccmpound 34 and 
A25-axnpound 33 in 87% yield. 'Ihe conversion of the pure 34 into b5yinolide (1) and 
typhasterol (7) via P-alkylative 1,3-carbonyl transposition was known . 

In conclusion, the present method is simple, flexible, easy to perform and provide 
a high overall yield, in particular for the construction of the sidechain of 25-methyl- 
and 26,27-bisnorbrassincteroids. In the mean time, the formal syntheses of brassinolide 
(l), 25methylbrassinolide(3), 26,27_bisnorbrassinolide (4) were accoqlished. 25-Methyl- 
castasterone (21), 26,27_bisnortyphasterol (6) and the new 25-methyltyphasterol (5) 
were also synthesized. 
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Melting points were determined on a B&hi 535 instrument and uncorrected. IR spectra 
were recorded on Shims&u 440 spectrometer. 'H-NMR spectra were obtained on a Varian XL- 
200(2OOmz) at-& a JELL 8X-90 (9OMHz) spectrometer, using CDc13 as solvent and TM8 as an 
internal standard. Mass spectra were run on a JMs-OlU spectrometer. High-resolution 
mass spectra were recorded with a Finnigan MAT 8430 spectraneter. The cptical rotation 
was measured on Autpol III polarimeter. Elemental analyses were performed by the 
Analytical Department of this Institute. The work up as usual means that the extract was 
washed with 5% HCl ( or saturated NaHCO3 ), brine and dried (Mg804), then concentrated 
under reduced pressure. Flash column chrcmatcgraphy was performed on silica gel H (lo- 
40@). Petroleum ether refers to the fraction boiling in the range 60-90°C. 

Hethyl 3~,6~-Di(PeUxqmetbyl~kqodeoxydda~ (9): 
~0 a soluticn of 1.0 g (2.02 mmol) of methyl hyodeoxycholate (8) in dry chloroform 

(20 ml) were added freshly distilled dimethoxymethane (13 ml), and phosphorcus pentoxide 
(3.0 g) with stirring. The reaction was then allowed to proceed at rcun temperature 
for 8 h. The mixture was poured into ice Water, containing scdim carbonate, and the 
residue was washed with saturated aqueous sodium carbonate. The water solution WSS 

extracted with chloroform. After working up as usual the crude product was chrcmatogra- 
phed on silica gel (petroleum ether /acetone 50~1) to afford 1.1 g of 9 as a colorless 
oily product in 90% yield, which was crystallized from CH3OH-H20 to give colorless 

needles. np. 79.0-79.5"C; r,1;2 +14.2" (c, 0.718, CHc13); IR (film): vmax: 1740 (GO), 
1145, 1100 (C-O) on-'; 'H+4R(SOMHz): 0_60(3H, S, lE-H3), 0.86(3H, S, 19-H3)r 0_87(3H, 
d, J=~H~, 21-~~), 2.12(2H, m, 23-H2), 3.30(38, s, CCH3), 3.32(3H, s, CCH3)r 3.46(lH, m, 
38-H), 3.60(3H, s, CIXXH,), 3.82(X-I, m, 68-H), 4.57(28, s, OCH20), 4.62(2H, sr CCH20): 
m/s 462(M+-CH3OH), 430(M+-2CH30H), 370(M+-2CH3OCH2OH); Found C, 70.34, H, 10.42, Calc. 
for C2gH5006 C, 70.41, H, 10.19. 

A 1.4M solution of tert-butyllithium (11.5 ml, 16.1 maol) in pentane was added slowly 
drc@se via a syringe to a solution of 9 (6.5 g, 13.2 asol) in dry THF (200 ml) under 

argon at -78°C with stirring. The mixture was continued to stir for 15 min and then 
quenched with aqueous NH4Cl solution, and extracted with diethyl ether (3 x 100 ml). The 

extract was worked up as usual way to yield the crude product, which was purified by 
flash chrcmatcgraphy (petroleum ether /FtOAc 25:l) to give 10 (4.96 9,72-5%) as a Color- 

less oil. ("Ii4 +13.94' (c, 1.15, CHC~~); IR (film): ~max: 1710 (GO), 1150, 1100, 1050 
(C-o) cm-l; 'H-NMR(gOMHz): 0.62(38, S, 18-H,), 0.88(38, d, J=7Hz, 2l-H3), 0.90(3H, s, 
19-H3), l.l5(9H, s, 25-CH3, 26-H3, 27-H3), 2.13(2H, t, J=8Hz, 23-H2), 3.35(3H, so =H3), 
3.36(3~, s, CCH~), 3_50(1H, m, 3p-H), 3.88(18, m, 6/3-H), 4.62(2H, s, QCH20), 4.67(2H, so 
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cQ$o); m/z: 521 (M++l), 52O(M+), 459(M+cH3ocH20). 

To a solution of diisoprcpylamine (1.46 ml, 10.4 mnol) and trace of 2,2 -dipyridine 

in dry THF (10 ml) was added dropwise a 1.95M solution of n-B&i in hexane (5.4 ml, 10.5 
mnol) at -20--3O.C under nitrogen. This mixture was stirred at -20-C for 30 min. L&en 
this mixture was cooled to -78-C, a solution of 10 (3.1 g, 6.0 nn-1~1) in THF (10 ml) was 
added dromise. After stirring for an additional 1.5 h, a solution of PhSeBr (12 mnol) 
[ prepared from PhSeSePh (2.3 g, 7.4 -1) in THF (6 ml) and branine (0.31 ml,6.0 mnol)l 
in THF (6 ml) was added rapidly, then the reaction temperature was raised to O'C, water 
(5 ml) and acetic acid (2 ml) were added. After slav addition of 30% H202 (10 ml) at the 
temperature below 25"C, the reaction mixture was stirred for 5 h at 25-C and worked up 
as usual way. The crude product was purified by chrcanatography on silica gel (petrolem 
ether /EtOAc 25:l) to afford 11 (2.8 g, 92%) as a colorless oily product. [alf +14.55’ 

(c, 1.45, CHC13); IR (film): vmax: 169O(Ca), 162O(C<), 1150, 1100, 105O(C-o) cm-'; 
1H-NMR(200MHz): 0.67(38, s, l8-H3), 0.91(3H, s, 19-H3), 1.08(3H, d, J=6.6Hz, 2l-H3), 
l.l5(9H, s, 25-CH3, 26-H3, 27-H3), 3.36(38, s, CKH3), 3.37(38, S, 0cH3), 3.49(lH, m, 3R- 

H), 3.90(1H, m, 6/3-H), 4.63(2H, s, OCH,O), 4.66 and 4.71 (each IH, each d, J=6.9Hz, 
CCH2o), 6.4O(lH, d, J=15.4Hz, 23-H), 6.77(lH, dd, J=9, 15.4H2, 22-H); m/z: 518(M+)r 461 
(M+XMe3), 457(M+-CH3CXX20). 

To a solution of the enone 11 (170 mg, 0.33 m'&) in THF (4 ml) at -78-C under nitro- 
gen was added methyllithium (1.5M in diethyl ether, 0.4 ml, 0.6 mnol). The mixture was 
stirred for 15 min at -78-C and quenched with aq NH4Cl solution and then extracted with 
diethyl ether (3x20 ml). The extract was worked up as usual to afford the crude product 
(170 mq) which was used directly for next step without further purification. TO the 
crude product (50 rq) in dry CH2C12 (4 ml) was added PCC (170 mg), the mixture was 
stirred at room temperature for 36 h, and diluted with diethyl ether (6 ml!. After 

working up as usual manner, the crude product was chrrmatographed (petroleum ether / 
Etac 2O:l) to afford a colorless oil 12 (42 mg, 82%). [al:: -7.92" (c, 1.39, CHC13); IR 
(film): Vmax: 1680(cq), 161O(C=C), 1150, 1100, 105O(C-o) an-'; 1H-NMR(200MHz): 0.67 
(3H, s, l8-H3), 0.91(3H, s, 19-H3), l.O9(3H, s, 2l-H3), l.l2(9H, s, 25-cH3, 26-H3, 27- 

H3), 2.09(3H, d, J=l.OHz, 24-CH3), 2.47(1H, m, 20-H), 3.36(3H, S, CCH3)r 3.37(3H, s, 
OCH~), 3.50(X-1, m, 3&H), 3.92(X-I, m, 6p-H), 4.63(2H, s, 0CH20). 4.67 and 4.73( each lH, 
each d, OCH20), 6.11(1H, d, J=l.lHz, 23-H); m/z: 533(M++l), 532(M+), 471(M+U-l3CXX$I), 
125(C8H130). 

23,24+poxy-(22B)-22_hydroly- 3~,6~-d~~~l~24,25-dimethy1-5~(13): 
To a solution of 12 ( 240 mg, 0.45 mnol) in THF (10 ml) at -78Oc under nitrogen was 
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added DIBAL&l (l.OM in toluene, 1.3 ml, 1.3 mnol). The mixture was kept at -78-C for 30 
min, and then quenched with methanol. After filtration, the solvent was removed under 
reduced pressure. The residue was treated with m-CPRA (80% purity, 320 mg) in dry CH2C12 
(15 ml) and stirred at 5°C for 12 h. After usual work-up the crude product was chrazato- 
graphed (petroleum ether /acetone 3O:l) to give 13 (179 xg, 72%) as an mrphous solid. 
[I+,~ -6.37' (c, 0.487, CHC13); IR (film): Ymax: 3470(a), 1150, 1100, 105O(C-O) an-'; 
1H+MR(20@4Hz): 0.59(38, s, l8ii3), O-84(38, s, 19-H3), 0.87(98, s, 25-3, 26-H3, 27- 
H3), 0.97(3H, d, J=6.3Hz, 2l-H3), l.l9(3H, s, 24-(X3), 2.96(lH, d, J=6.OHz, 23-R), 3.29 

(3H, st a3), 3.30(3~, s, CCH3), 3.45(18, m, 30-H), 3.53(lH, d, J=6.OHz, 22-H), 3.84 

(lH, m, 60-H), 4.56(W, sI OU$O), 4.61 and 4.64 (each Ui, each d, 0CX20); m/z: 55l(M+ 
+l), 549(M+-l), 493(M+-CMe3); Found C, 72.12, H, 11.01, Calc. for C33H5806 C, 71.96, H, 
10.61. 

(TLR,23B,24S)-22,2~ipgdfiory-3~,6a-d~~1~~-24,25_dinethgl- (3.5) 
and (22R,2rlS)-22,24_dihydmxy_346a~~t~-24,~i 
(14): 

Titanium tetraisoprcpoxide (0.35 ml, 0.12mnol) was added to a solution of epoxy alco- 
hol 13 (45 mg, 0.08 nol) in dry benzene (2 ml) urder nitrogen with stirring at rcun 
temperature. After stirring for lOmin, the mixture was cooled to 10°C, and LiW4 (80 mg, 
3.68 ml) was then added. The mixture was continued to stir for 20 h, and then diluted 
with diethyl ether (4 ml) and 5% sulfuric acid with vigorously stirring till two clear 

layers were separated. After working up as usual, a mixture of 1,2-dial 15 and 1,3-diOl 
14 was obtained quantitatively in a ratio of 85:15 (HPLC analysis). Ccspound 14 and 15 
cm be readly separated by column chranatcgraphy (petroleum ether/ acetone 2O:l). 

1,2-Diol 15 : IR (KCl):vmx: 3350(OH), 1140, 1100, 1040(C-0) Cm-'; 'H-NTR(2OOMHz): 

o-59(38, S, 18-H3), 0.78(38, d, J=7.2Hz, 2l-H3), 0.79(3H, d, J=6.8Hz, 24-(X3), 0.84(3H, 
s, 19-H3), 0.88(98, s, 25-CH3, 26-H3, 27-H3), 3.29(3H, sI 0cH3), 3.30(3H3, sI a3), 
3.41(1~, d, J=~.~Hz, 23-r-1), 3.46(l~, m, 3kH), 3.74(l.H, d, J=8.8Hz, 22-H), 3.86(lH, ml 
6p-R), 4.56(2H, s, oCH20), 4.59 and 4.63(each lH, each d, J=6.8Hz, CCH20); m/z: 552(M+), 

551(M+-1), 52O(M+a3a), 495(M+-CMe3; Pound C, 67.60, H, 10.76, Calc. for C33H6006. 

2H20 C, 67.31, H, 10.95. 
1,3+X01 14 : 'H-W(200MHz): 3.30(3H, s, 0CH3), 3.31(3H, s, CCH3), 3.48(lH, m, 30- 

H), 3.86(1H, m, 6P-H), 4.10(1H, m, 22-~), 4.57(2H, s, CCH20), 4.61 and 4.65( each lH, 

each d, J=6.9Hz, CCH20). 

3a,6a~~xy-5~-(22R,23R,24!3)-22,23-isq~c1py lidenedicxy-24,25_dimthyl_cholestane 

(16): 
A mixture of I.5 (100 mg, 0.18 IIEW~), PPTS(200 xg, 1.04 mn01) and t-RUOH (5 ml) was 

heated under reflux with stirring for 5 h. After working up as usual manner, the resi- 

due, dissolved in dry CH2Cl2 (2 ml), was treated with 2,2_dimethoxyp?Xpane (1 ml) and 
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prscor (10 mg) at rcom terature for 2 h. After working up as usual, the residue was 
chmtogramed on silica gel (petroleum ether/ E-c 3:2) to afford 16 (74 ql 81%). 
mp. 268-27O'C (prim franm-aaetrme); [aIt +31.2* (c, 0.52, CHCl3); IR (KC1): Ymax: 
335O(f%I), 1220, 1160, 1120, 1020 cm-f; 1H~(2O~z): 0*66(3H, S, 18-H3), 0*87(3H, d, 
3=6*9Hz, 21-H3), 0_89(3H, S, 19+i3), 0.91(9H, s, 25-CH3, 26-H3, 27-H3)r 0.97(3H, d, J= 

6.5Hz,24a3), l-34(68, s, "'21, 3.64Wi, m, 3pfI), 3-67N~, d, J=9-3Hz, 23-c 3-B 

(1H, d, J=9.3&, 22-~), 4.08(lH, m, 68-H); m/z: 504#), 489(M+-CH3), 419(M+-c6H13), 
l85(CllH2102); Found C, 75.98, H, 11.44, Cafe. for ~32~5604 C, 76.14, H, 11-18. 

(22&23R,24s)-22,23-I scqrqyli&nedioxy-24,~~~1-!&3-cho &stane-3d-ol-6~ (18) 
ancl (22R,~,24sf-22,~* ~lidenedicuy-24,25-dimathyl+&&o lestaWY3.W (17): 

A solution of 16 (200 nq, 0.40 nnol) in cH2C12 was treated with PDC (240 rqf at room 
temperature for 3 h. Working up in the usual way gave a mixture which was separated by 
chmnatography on silica gel to provide 3,6-dione 17 (47 nq, 24%) and 3c+ol-6-one 18 
(124 nq, 62%). 

17 : mp. 201-202°C; [al;6 -5.2' (c, 0.998, CHC13); IR (nujol):umax: 171O(C=O), 1230, 
102O(C-o) cm-l; 1H+MR(200MHz): 3.68(lH, d, J=9.5Hz, 23-H), 3.95(lH, d, J=9.5Hz, 22-H); 
m/z: 501(M++f), 485(M+-CH3f, 443(M++He3), 185(C11H2102); Found C, 76.24, R, 10.70, 
Calc. for Cs2H5204.1/4H20 C, 76.07, H, 10.47. 

18 : mp. 282.5-284.5'C; Wl$ -20.2O"(c, 1.49, cHC13); IR (KCl): max: 3450(OH), 1710 
(C+) on-'; ‘~~(20~~): 0.67(3H, S, l8-H3), 0*85(3H, S, 19sH3), 0*88(3H, d, J=6*9Hz, 

U-K3), 0.91(9H, s, 2!+CfI3, 26-H3, 27+3), 0*98[3H, d, J=6.6Hz, 24-C&$, 1*35(6H, s, 
=c~e~), 3_66(lH, d, J=+.2Hz, 23-H), 3.67(lH, m, 3B-H), 3.93(lH, d, J=9.2Hz, 22-H); m/z: 

503(M++l), 487(~+-~~,), 417(M+_C6H13fr 185(Cl1H2102); Found C, 74.86, Ii, 10.77, Calc. 
for C32H5404*1/w$ c, 75.10, H, 10.83. 

A solution of 18 (60 mg, 0.12 -1) and 50% sodium methoxide (50 mg) in methanol 
(3 ml) was heated under reflw for 30 min. CR2Cl2 (30 ml) was added to the mixture, 
and then worked up as usual. Purification of this crude product cm silica gel ( 
pt?trolerm ether/ EtLlAc 2:l) provided I9 (56 mg, 93%) as cololess needles. mp*260-261.2°C 
fCHCl3-EtoAc); [ali +22_50" (c, 0.396, CHC13); IR (KF3r): vmax: 3450(W), 1710(C=O) 
cm-'; 1H-NMR(200MHz): 0.68(38, s, l8-H3), O-73(38, s, 19-H3), O-87(38, d, J=7.lHz, 2l-H3 
), 0.91(9H, S, 25a3, 26-H3, 27-3)‘ O-99(38, d, J=6.5Hz, 24-CH3), l-34(68, s, =CMe2), 
2.3O(lH, dd, J=12.7, 4.2Hz, 7p-H), 2.73(lH, t, J=8Hz, 5WI), 3.66(lH, d, J=9.2Hz, 23-H), 
3.93(1H, d, J=9.2Hz, 22-H), 4.17(1lI, Wj=7Hz, 3/3-H); m/Z: 503(M++l), 487(M+G3), 417(M+- 
C6H13), 185(C11H2102): Found C, 76.44, H, 10.94, Calc. for C32HS404 C, 76.45, H, 10.83. 

(22&23R,24S)-22,23-Isapmw lidenedicxy-24,25-dia&+-5~es~2~ (20): 
A mixture of 19 (105 rq, 0.21 ml), the catalyst l4 (600 mg, 0.66 fimol ClsO4) and 
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tetrachloroethylene was heated under reflux with stirring for 6 h, ard then the catalyst 

was filtered off. Concentration under reduced pressure prwided a crude prcduct, which 
was purified by column chranatcgraphy (petrolem ether/ EtCAc 30:1) to afford A2-6-one 
20 (57 ng, 56%) as colorless needles. np. 269-27OY; [a): +46.15O(c, 0.26, CHC13); IR 
(I(Br): umax: 171O(C=C), 166O(C=C), 670(-H) cs~'-~; 1H+@lR(200MBz): 0.69(3H, S, 18+3), 
0.71(3H, s, 19-H3), 0.87(3H, d, J=6.8Hz, 2l-H3), 0.91(9H, s, 25-CH3, 26-H3, 27-H3), 0.99 
(3H, d, J=6.5Hz, 24-CH3), 1.34(6H, s, =CMe2), 3.67(lH, d, J=9.3Hz, 23-H), 3.94(lH, d, Jr 
9.3Hz, 22-H), 5.62(2H, m, 2-H,3-H); m/z: 485(M++l), 484(k), 469(M+a3), 185(CllH2102)i 
Found C, 79.52, H, 10.93, C&2. for C32H5203 C, 79.29, H, 10.81. 

The Os04 solution (0.05 M in t-Bum, 0.1 ml) was added to a mixture of 20 (20 q, 
0.04 mnol), K3Fe((JN)6 (198 mg, 0.6 zrtol) and K2C03 (83 mg, 0.6 ml) in a mixed solvent 
(t-B&H /'I¶iF /H+jO=l:l:l, 3 ml)15. The reaction mixture was stirred for 24 h at rocm 
temperature, Na2803 (100 nq) was added, and the resulting mixture was stirred for 1 h. 
After concentration under reduced pressure, the residue was diluted with CHC13 (20 ml). 
After working up as usual, the residue dissolved in 2.5% HCl_CH30H(3 ml) was allwed to 
stand for 36 h for removing the side chain protected group and then worked up as usual. 
Purification by column chrunatcgraphy on silica gel (CHCl3/ CH3oH 20:1) afforded the 
title conpound 21 (16 mg, 81%) as colorless needles. mp.261.5-262.5'C(lit.6 251-253'C); 
[aIt +13.04O (c, 0.30, Ui3GB) (Lit.6 [NE2 +14.3' (c, 0.11, CHljoH)l: IR (KBr): v max: 
34OO(oH), 171o(c=O)cn-1; l H-NMR(2OOMBz, 45.7"C): 0.69(3H, S, l8+i3), 0.76(3H, SI 19fI3)r 
0.85(38, d, J=7.lHz, 24-CH3), 0.92(3H, J=6.2Hz, 21-H3), 0.96(9H, S, 25-CH3, 26-H3, 27- 
H3), 2.30(1H, dd, J=12.7, 4.1H2, 7&H), 2.68(lH, dd, J=l2.5, 3.5Hz, 5+H), 3.48(lH, d, 
J=9.OHz, 23-H), 3.78(lH, m, 2-H), 3.81(1H, J=9.OHz, 22-H), 4.03(1H, Wt =88.OHz, 38-H); 
m/z: 46l(M+-CH), 443(M+Xfif120), 393(M++H13). 

25-Melhy1typhasteLo1 (5): 
A solution of 16 (60 mg, 0.12 nmol) in CH2C12 (10 ml) was treated with PDC (90 mg) at 

rcom temperature for 3 h. The mixture was diluted with dry diethyl ether (10 ml) and the 

solid was filtered. After removal of solvent, the residue dissolved in 2.5% HCl-CH3OH 
(3 ml) was allowed to stand overnight and then worked up as usual. On purification by 
chranatcqraphy (petroleum ether/ EtOAc 1:l) 5 (22 rg, 40%) as a colorless nedle WaS 

obtained. mp.235-236°C; IR (KBr): ~max: 3400(a), 1710(C=O)o11-~; 'H-NMR(2OOMHz): 0.69 

(3H, SI 18*3), 0.74(3H, s, 19-H3), 0.85(3H, d, J=7.0Hz, 24-cH3), 0.92(38, d, J=6.2Hz, 

2lfi3), 0.95(98, s, 25-CH3, 26-H3, 27-H3), 2.31(1H, dd, J=12.8, 4.3Hz, 78-H), 2.73(18, 
t, J=8.3Hz, 5a-H), 3.48(18, d, J=8.6Hz, 23-H), 3.82(1H, d, J=8.6Hz, 22-H), 4.17(3H, w+ 

=7.5Hz, 3-H): m/z: 463(M++l), 445(M++H), 427(M++l-2H20); HRM8 m/z: 349.2738 (M++2- 

C7H150, required 349.2743 C22H37O3)r 348.2690(M++l-C7H150r required 348.2664 C22H36O3)r 
347.2575 ( M+-C7H150, reguired 347.2586 C22H3503), 329.2449(M+<7H15M12Cr required 
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329 -2480 C22~3302 ) . 

Methyl3a,6a+i( ~lk22.23-d~te (26): 
The dehydrogenation procedure was carried out in the same way as ll : IDA (10.7 

ml), 9 (2.8 g, 5.7 xmol) and PhSeHr (12.0 mnol) was used. 88% of 26 (2.46 g) was 
obtained as a colorless oil, which was crystallized frcm hexane to afford a fine color- 
less needle. mp. 74-74.5"C; [n]k4 +7.05" (c, 1.305, CHC13); IR (film):vmax: 1710(O), 
164O(C=C), 1130, 1090, 104O(C-O) cm-'; 1H-WR(90MHx): 0.65 (3H, S, l8-H3), O-84(38, S, 

19-H3), 1.05(3H, d, J=7Hz, 2l-H3), 3.32(3H, s, CQi3), 3.34(3H, s, OCH3), 3.46(lH, m, 38- 
H), 3.68(38, s, CCOCH3), 3.90(1H, m, GP-H), 4.58(2H, s, ocH20), 4.65(W, s, OCH$), 5.68 
(lH, d, J=16Hx, 23-H), 6.78(1H, dd, J=16, Rlz, 22-H); m/z: 492(M+), 369(M++i3CCH20- 
CH3oQI2oH), 368(M+-2CH3OCH2CH); Fourrd C, 70.68, H, 9.83, Calc. for C2gH4806 C, 70.70, 
H, 9.82. 

24-[2-(l,rll)imethyl)-2-oxaxo 1iny11-5~-25,26,27-t1%10~&01~3~,6a-dio1 (22): 
A mixture of hyodeoxycholic acid (2) (14.0 g, 35.7 ml), 2-amino-2-s&+1-1-prcpanol 

(6.0 g, 67 mnol), boric acid (1.15 g, 18.6 xsol) and xylene(270 ml) was heated in reflux 
with azeotropic removal of water for 45 h. The solvent was raved under reduced pre- 
ssure and the residue was chrcmatcgraphed on silica gel (petroleum ether/ EtOAc 1:l) to 
afford 12.45 g (78.3%) of oxazoline 22 as a colorless needle. np. 164-165°C (lit.16 165 
-166.C); IR (nujol): vmax: 34OO(OH), 164O(C=N), 1120 an-l; lH-NMR(90MHZ): 0.62(38, s, 
l8+I3), 0.84(38, S, 19-H3), 0.92(3H, d, J=7Hz, 2l-H3), 1.25(6H, s, =CMe2), 2.24(W, m, 
23-H), 3.58(1H, m, 3P-H), 3.98W, s, CCH2-1; m/z: 446(M++l), 445(M+). 

24-[2-(4,4+imeUiyl)-2-cxcaxo linyl]-5&?5,26,27-tr~t-22-en~3~,6tiiol (23) and 
26[2-(4,4_dimethyl)-2-oxazo linyl]S~-25,26,27+~est-22-ene-3~-ol~~ (241: 

A solution of the oxaxoline 22 (133 q, 0.3 asol) in dry THF (7 ml) at-d pyridine (1.3 
ml) was heated to 60-C. Henzeneseleninic acid (240 ng, 1.3 maol) was added and the 
reaction mixture was stirred at 60-C for 1 h. After cooling to roan tenperature, 30% 
H202 (2.5 ml) was added with vigorous stirring for 30 min and 5% K2CO3 (3.8 ml) was 
added. The mixture was extracted with CH2C12. The extract was worked up as usual. Puri- 
fication by chranatcgraphy on silica gel gave 24 (17 mg, 13%) and 23 (115 mg, 87%). 

23 : mp. 205-205.5.C (needles frcm EtOAc); Ial36) -4.73' (c, 0.46, CH3OH); IR (KCl): 
vmax: 3350(OH), 166O(C=N), 16OO(C=C), 1040 an-'; 'H-NMR(9OMHz): 0.65(3H, s, l8-H3), 
0.89(38, s, 19-H3), 1.06(3H, d, J=7Hz, 21-H3), l-32(68, s, =CMe2), 3.56(lH, m , 3P-H), 
3.97(28, S, 0CH2-), 4.02(1H, m, 6/3-H), 5.86(18, d, J=16.2Hz, 23-H), 6.48(lH, dd, J=16.2, 
9H2, 22-H); m/z: 444(M++l), 443(M+); Found C, 75.18, H, 10.43, N, 3.02, Calc. for 
C28H4503N.1/4H20 C, 75.04, H, 10.23, N, 3.13. 

24 : np. 211.5-212.3-C (scale from acetone); (al;' -39.40°(c, 0.46, CH3OH); IR (KCl): 
vmax: 335O(OH), 17OO(C=O), 166O(C=N), 1605(C<) cm-'; 'H-NMR(9OMHx): 0.65(3H,~, 18-H3), 
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0_81(3H, S, 19_~1), l.O5(3H, d, J=7Hz, 2l-H3), 1.28(6H, S, =CMe2), 2.14(3H, m, S-H, 7- 
Ha), 3.58(l.H, m, 3a31), 3.92(2H, s, CCH2-), 5.83(lH, d, J=l6Hz, 23-H), 6.43(dd, J=16, 
9Hz, 22-H); m/z: 442(M++l), 441(M+); Found C, 75.43, H, 9.86, N, 3.01, Calc. for 
C28H4303N.l/4H20 C, 75.38, H, 9.83, N, 3.14. 

MetlIyl22~3-f)i~te (25): 
mrd 23 (600 mg, 1.36 amr.Kl) in loll of 5% H2SO4-CH3" was heated under reflux for 

25-30 h. After cooling, the solvent was remeved urder reduced pressure. The residue was 
extracted with CH2C12 (50 ml). The extract was worked up as usual to give the crude pro- 
duct, which was purified by flash chrcmatography on silica gel (petroleum ether /acetone 
5:l) to give pure 25 (501 ng, 92%) as a colorless solid. mp. 74-78*C (benzene); [aIt 

-2.76' (c, 1.811, C?iC13); IR (film): Vmax: 335O(OH), 172O(C=C), 165O(C=C) cm-l: 1HNMH 
(20~): 0.69(3H, S, l8+13), 0.93(38, s, 19-H3), l.O9(3H, d, J=6.6Hz, 2l-H3), 3.68(18, 
m, 38-H), 3.73(3H, s, CCH3), 4.1O(lH, m, 69-H), 5.75(lH, d, J=lldHz, 23-H), 6.84(l.H, dd, 
J=16, 9112, 22+i); m/z: 405(M++1), 404(M+), 386(M+-H#), 368(M+-2H20); Found C, 73.98, H, 
10.42, Calc. for C25H40O4 C, 74.22, H, 9.97. 

I%ESIy13n,6a+i(W&bxyWq lK?z,23~laba (261: 
3a,6a-Diol 25 (150 mg, 0.37 asol) was protected with dimethoxymethane (3 ml, 34 mnol) 

as described for that of 3a,66diol 8 to give a,@nsaturated ester 26 (159 ng, 87%). 
The spectral data ware identical with those described as above. 

3a,6a-D~tbqmsthy~5@6,27-bi aprdwilest-23(E)-e?t-22-one (27): 
1,3-Carbonyl transpcsition of 27 was carried out as described for preparation of 12 

by using of 26 (Z.Og, 4 mrol), CH3Li (1.0 M in diethyl ether, 10 ml) and PCC (3.4 g) in 
CTH~C."~. canpound 27 (1.28 g, 64%) was obtained as a colorless oil. [6];5 -18.37" (c, 

0.566, CHC13); IR (fih):vmaz: 1680(@0), 162O(C=C), 1150, 1100, 104O(C-O) cm-l; 'H-NMR 
(200MH~): 0.59(3H, S, l8ii3), O-84(38, s, 19-?i3), l.O3(3H, d, J=6.9Hz, 21-H31r 1-83(3H, 
d, J=O,7Hz, 24+X3), 2.05(3H, s, 24-CU3f, 2.38U.H, m, 20-H), 3_28(W, s8 00X3), 3.30(3H, 

SI ocH31, 3_47(m, m, ~B-H), 3.86(1~, m, 6/S-B), 4.46(2~, s, OClI201, 4.60 and 4.64kach 
UI, each d, J+'Hz, ocH20), 6.0O(lH, s, 23-H); m/z: 491#+1), 49O(M+), 475d-cN3). 

(228,23S)-23,2~3a,6a~~~~~24~~1-26,27~_~~(28): 
The reaction was carried out in the same way as I.3 : 27 (780 mg, 1.6 -1) WAS 

treated with DIE?AL-H (l.OM in toluene, 6 ml) follmed ky epxidation of the EWJlti~ 
allylic alcohol conpound with mCPE?A (80% purity, 960 ng) to afford 28 (690 ng, 85%) as a 

colorless solid. np. 109-1lO'C (hexane); [ali -11.46" (c, 0.637, CHC13); IR (film): 

umax: 3500(~), 1160, 1110, 105O(C-O,) cm-'; 'H~(~O~Z): 0_59(38, S, l83I3)t 0.84 

(3H, s, 19-h,), O-96(38, d, J=6.lHz, 2l-H3), 1.26(3H, s, 24-CH3), 1.27(3H, s, 25-n3), 
2.76(18, d, J=6.OHz, 23-H), 3.29(3H, OCH~), 3.30(3H, s, CCH3), 3.45(18, m, 39-H), 3.52 
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(lH, d, J=6.0Hz, 22-H), 3.84(lH, m, 6m), 4.56(2H, s, OCH20), 4.59 and 4.64 (each lH, 
each d, J=6.9Hz, CXZH20); m/z: 509(M++l), 49l(M+a), 476(M+cH3oH), 447(M+<H30cH20); 
Found C, 70.86, H, 10.67, Calc. for C3OH5$6 C, 70.83, H, 10.30. 

(22R,23R)-22,23-I scpmfylidenedi~24-n&hyl-5~-26,27+isnncholestane-3,6~iol (29): 
Ti(OiPr14 (0.45 ml, 0.15 nol) was added to a solution of the epoxy alcohol 28 (50 nq, 

0.1 nanol) in dry benzene (2 ml) under nitrogen with stirring at roan temperature for 10 
min then LiBH4 (80 mg, 3.68 ml) was added. The mixture was stirred for 20 h at 5-1O'C 
and then treated in the same mzinner as 14 . The mixture of the resulting crude product 
and PPTS (100 q) was heated in refluxing t-BuCNi (3 ml) for 3 h. After cooling, CH2C12 
(50 ml) was added to the mixture and the organic layer was washed with water ard brine 
and dried (Mg8Q4) and concentrated to dryness under reduced pressure to give the resi- 
due which was dissolved in dry CH2C12(l ml) and treated with 2,2_dimethoxypropane (lml) 
and p-TsCH(lO rq) at roan temperature to stand for 3 h. Usual workup followed by chro- 
matography (petroleum ether/ EtOAc 2:l) gave 29 (33 mg, 72.6%) as a colorless needle. 
mp. 202-203-C (EmAc); [alg2 +9.85"(c, 0.325, CHC13); IR (KEw): vmax: 34OO(OH), 1240, 

1040 all-l; 'H-NMR(~OOMHZ): 0.64(38, S, lEfI3), 0.91(3H, S, 19+l3), 0.92(3H, d, J=~.EHz, 
25-H3), 0.96(38, d, J=5.4Hz, 2l-H3), 0.99(3H, d, J=6.6Hz, 24-CH3), 1.35 and 1.39 (2x3H, 

2s, =CMe,), 3.44(lH, dd, J=7.7, 7.7H2, 23-H), 3.62(l.H, m, 3p-H), 3.95(lH, d, J=7.7Hz, 

22-H), 4.06(1H, m, 6&H); m/z: 448(M++l-CH3), 447(M+-CH3), 419(M+-C3H7), 143(C8H1502); 
Found C, 74.84, H, 10.95, Calc for C2gH5004.1/8H20 C, 74.91, H, 10.89. 

(22R,23R)-22.23-I ~ldenedioxy241~u~l~t~3,6_dione (30): 
A solution of 29 (50 q) in CH2C12 (10 ml) was treated with PIX (120 q) at room 

temperature for 24 h. 'Ihe mixture was diluted with dry diethyl ether (10 ml) and the 
solid was filtered. After removal of solvent, the residue dissolved in acetone (2 ml) 
was treated with m (10 mg) to stand for 24 h at rcan temperature. Removal of sol- 
vent followed by chromatography afforded 30 (45 mq, 90%) as a colorless needle. xp. 
164.5-165.5'C (Lit.7c 164-165'C); IR(KBr):vmax: 171O(C=O3)cm-'; 'H-NMR(2OOMHz): 0.69 
(3H, S, lS+I3), 0.91(3H, d, J=6.9Hz, 21-H3), 0.96(3H, s, 19-H3), O-98(38, d, J=6.7Hz, 
25-+$),0.99(38, d, J=6.7Hz, 24-CH3), 1.35 and 1.39 (2x3H, 2s, =CNe2), 3.45(1H, dd, J= 
7.3,7.3Hz, 23-H), 3.91(1H, d, J=7.3Hz, 22-H); m/z: 459(M++l), 444(M++lG3), 443(MtCH3), 
143(C8H1502); Found C, 75.14, H, 10.07, Calc. for C29H4604.1/4H20 C, 75.20, H, 10.12. 

26,27-Bisuxtyphasteml (6): 

Oxidation reaction was performed as described for 5 : 29 (80 ~KJ) was treated with 
PDC(100 q) in CH2C12 (10 ml), followed by treatment with 2.5% HC1-CH30H to afford the 
title canpound 6 (30 rrrj, 41%) as a colorless needle. mp. 225.5-226.5-C (Lit.7e 218- 
221Y); IR(KBr): Urnax: 3400(CH), 1710(c=0) Cm-‘; 1H-NMR(200MH~): O-68(38, S, lE-H3), 
0.73(38, S, 19-B3), 0.86(38, d, J=6.6Hz, 2l-H3), O-93(38, d, J=6.0Hz, 25-H?), 1.02(3H, 
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d, J=6.7Hx,24-QI3), 2.31(1H, dd, Jt12.7, 3.9&z, 7m), 2.73(1H, t, J=7.8Hx, Saii), 3.44 
UH, dd, Jt7.8, 2SH2, 23-H)‘ 3.57(lR, d, J=7.8&, 22-H), 4.17(1H, W+=7Rx, 3-H); m/z: 
421(M++l), 42O(M+), 403(M+-CH), 377(M+<3H7); Found C, 72.39, H, 10.61, Calc. for 
C26H4404.1/2H20 C, 72.68, H, 10.56. 

3~,6wDim&haqethylo%y-5~~estane-24~ (31): 
A solution of iPrMgC1 (2.0 M in THP, 5.8 ml) was added to LiRH4 (43 mg, 2.0 xmol) in 

THF (5 ml) under argon. The stirred mixture was cooled to -23°C and ccmpound 9 (480 mg, 
0.97 mmol) in THF (5 ml) added dropwise via a syringe, then THF (5 ml) was added to the 
mixture. After stirring for 10 min, the reaction flask was placed in a freezer (-25.C) 
for 24 h. The reaction was quenched by careful addition of 5% HCl. lhe mixture was 
extracted with diethyl ether. The extract was worked up as usual follcwed by purifica- 
tion on silica gel calm (petroleum ether/ acetone 4O:l) to afford 31 (390 mg, 79%) as 
a colorless oil. IR(film): vmx: 345O(OH), 1150, 1100, 1050 cm-l; 1H-WMR(90MIix): 0.62 

(3Ht S, 18+I3), 0.88(3H, s, 19-H3), 0.90(6H, d, J=7Hz, 26-H3, 27-H3), 3.30(3H, s, CCR3), 
3.34(3H, s, CXH3), 3.18-3.60(2H, m, 3&R, 24-H), 3.84flR, m, 66-H), 4.59fW, s, CCIQO), 
4.64(28, s, CCH20); m/z: 508(M"), 476(M+-CR3OH), 446(M+-CH3CK&$R), 444(M'-2CH3CH). 

3~,6+Bis&roxy~+~lcu@@cholestz~~+ 24?ne (32): 
Canpound 31 (150 mg, 0.29 mnol) in CH2C12 (5 ml) was added to a stirred suspension 

of PCC (152 mg) and NaOAc (58 nq) in dry CR2C12 (5 ml). The mixture was stirred at rem 
temperature for 4 h and diluted with diethyl ether (20 ml) and then the solid was 
filtered. Removal of solvent under reduced pressure to dryness gave the ketone 32 
(146 mg, 96%) as a colorless oil. [alg4 +12.8"(c, 0.66, CHC13); IR(film): vmax: 1725 
(C=o), 1150, 1110, 1050 cm-l; 1H-NR(200MRz): 0.64(3H, s, 18-R3), 0.91(3H, d, J=6Hz, 
2141~)‘ o.93(3H, S, 19-H3), l.l0(6H, d, J=6.9Hz, 26+13, 27-H3), 2.40f2H, m, 23-H2), 2-61 
(lH, m, 25-H), 3.37(38, s, OCH,), 3.38(3H, s, OCH3), 3.5O(lR, m, 3/3-H), 3.9l(lH, m, 6p- 
H), 4.64(28, s, CCHfl), 4.67 ard 4.72 (each X-l, each d, J=7Hz, OCH20); m/z: 507(M++l), 
506(M+), 474(M+~H3~), 445(~+~~~]. 

3U,fia~~~~P~east_22_err24dne (34) and 3%6+dimeti~thylouy- 
q3-c.holest-2~~-one (33): 

The dehydrogenation reaction was carried cut in the same way as Xl: the ketone 32 
(160 mg, 0.32 smol), LDA(O.63 nnrol), PhSeRr (0.78 mnol) and 30% H202 (1 ml) was used. 
After work-up as usual coqxxnd 33 (49 mg, 30.5%) and 34 (90 mg, 56.5%) were obtained. 

34 as a colorless oil: [rx]g4 +12.4"(~, 0.29, CHC13); IR(film): rrmax: 168OfC=O), 1620 
(C=C), 1150, 1100, 1050 (m-1; 1H-NMR(200MHz): 0.68(38, s, l8-H3), 0.92(3R, s, 19~R3)r 
l.l0(3H, d, J=6.6Hz, 2l-R3), l.l1(6H, d, J=6.9Hz, 26-R3, 27-R3), 2*24(lR, m, 20-H), 2.83 
(lH, h, J=7Hx, 25-R), 3.36(38, s, OCH3), 3.38(38, S, CXH3), 3.5OllH, m, 313-n), 3.90(1R, 
m, 6$-H), 4.64(W, s, CCH20), 4.66 and 4.71 (each lH, each d, J=7Ha;, 0X20), 6.66(1R, 
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d, J=15.7Hz, 23-H), 6.71(1H, dd, Jt8.9, 15.7H2, 22-H); m/z: 505(M++l), 504(M+), 472(M+- 
CH30H), 443(M++H3CCH20). 

33 as a colorless oil: IR(film): vmax: 168O(C=G), 1630(CrC), 1140, 1100, 1850 a-1; 
'H-NMR(2OOMHz): 0.65(321, s, l8+I3), 0.92(38, s, 19-H3), 0.94(3H, d, JE6.4Hz, 2l-H3), 
1.89(38, d, J=O.6Hz, 25+l3), 2.70(28, m, 23-H2)r 3.37(3H, s, oCH3), 3.38(3H, so @CH3), 
3.54(18, m, 3P-H), 3.94(18, m, 68-H), 4.65(2H, S, CCH2Q), 4.68 and 4.73 (each U-I, each 
d, J=6.9Hz, ocH20), 5.77(lH, d, J=O.7Hz, 26-Hb), 5.97(lH, s, 26fla); m/z: 504(M+), 443 
(M+<H,OCH,O), 442(M+-CH30CH2CM). 
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