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ABSTRACT.-TWO novel polyhydroxylated sterols, numenterols A and B,  have been iso- 
lated from the South China Sea soft coral Sinularia ntrmerosa, and their structures were estab- 
lished as 24-methylenecholestane- lu,3P, 5u,6P-tetrol and 25-methylene-22-hornocholestane- 
lP,3f3,5a-triol, respectively. 

Alcyonarians are known to be a rich source of polyhydroxylated sterols (1-3). Our 
investigations have led to the isolation of two new polyhydroxylated sterols, 
numersterols A and B, from Sinularia numerosa Tixier-Durivault (Alcyoniidae). In addi- 
tion, a known sterol, 24-methylenecholesterol, was identified, which is the first isola- 
tion from a soft coral. 

The EtOH extract obtained from S. numerosa was chromatographed to give 
numersterol A El]. Its mass spectrum (EM]+ m/z 448.3538) and elemental analysis es- 
tablished the molecular formula as C28H4804. Nurnersterol A was structurally charac- 
terized through a combination of spectral and X-ray diffraction analysis as 24- 
methylenecholestane- la, 3P75a,6P-tetrol El], a new polyhydroxylated sterol. 

The l3C-nmr spectrum of 1 showed signals for five methyl groups at 12.5 1, 17.28, 
19.07,22.16, and 22.26 ppm. The 'H-nmr spectrum at 200 MHz in CDCI, also indi- 
cated five methyl signals at 6 0.70 (3H, s, Me-18), 1.11 (3H, s, Me-19), 1.04 (6H, d, 
J=6 .5  Hz, Me-26andMe-27), and0.96ppm(3H, d,  J = 6 H z ,  Me-21). Thesignals 
at6,157.49(s)and 106.78(t)and6,4.66(1H,d,J= lHz) ,4 .73(1H,d ,J=  l H z ,  
AX pattern) clearly revealed the presence of a terminal double bond (2). Thus, the 
spectral data corresponded to a methylenecholestane carbon skeleton. 

The structure of the side chain was deduced by analysis of the mass spectrum. 
The fragmentation pattern with peaks at m/z 364 [M-C6Hl,]+, 346 EM- 
C6H12 - H201+, and 32 1 EM - C9Hl, - HI+ corresponded to a C, unsaturated side 
chain, typical of the mass spectra of 24-methylenecholesterol derivatives (4,5). In addi- 

(C 16H200) were derived by typical ring-D fission with proton migration and stepwise 
H 2 0  losses. It was evident that the four oxygen functions in the molecule are located on 
the A, B, and C rings. 

The ir spectrum showed strong hydroxy absorption but no carbonyl absorption. 

tion, the peszkS at m/Z 282 (C1&2604), 264 (C1&2403), 246 (C16H2202), and 228 

1 2 
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The 13C- and 'H-nmr spectra taken in CDCl, indicated that compound 1 contains one 
tertiary and three secondary hydroxyl groups: 6, 78.70 (s), 75.95 (d), 75.41 (d), and 
64.25 (d) ppm; 6, 3.49 ( l H ,  dd,]= 1 and 3.5 Hz), 3.85 ( IH,  t , J=4 .0  Hz), and 
4 .314 .50  ( l H ,  m) ppm. Four signals of hydroxyl protons at 1.25 (s), 2.18 (s), 2.61 
(d,J= 5 .2  Hz), and 3.67 (s) ppm observed in CDCl, disappeared in CD30D. 

The signals between 6 1.1 and 2.3, not well resolved in CDCl,, became well separ- 
able using CD30D as solvent. Decoupling experiments clarified the relationship 
among the C- 1 to C-4 protons and confirmed an a-OH located at C- 1. Irradiation of the 
symmetrical multiplet at 6 4.14-4.33, attributable to 3-H, simplified simultaneously 
theH,-2 signalsat 1.76-1.87 and theH2-4signalsat 2.08-2.18. Both theC-2 andC- 
4 methylene signals showed large coupling constants 14 and 12.5 Hz, respectively, 
with the H-3a, which indicates a vicinal diaxial coupling. Thus, the H-3 is axial, 
and the presence of a 3P-OH is established. Irradiation of the triplet at 6 3.85 ( l H ,  
J = 4.0 Hz) caused collapse of the H,-2 signals as well. The small value ofJl,* (4.0 Hz) 
suggested the absence of an axial hydrogen at C- 1. Therefore, a second secondary hydro- 
xyl group should be located axially at C-1 (a orientation). 

In general, the C-3 protons of 3-hydroxy-NB trans-steroids resonate at 3.58 (axial) 
and 4.15 ppm (equatorial) (6). A downfield multiplet at 4.08 ppm is typical of 3 P - h ~ -  
droxysterols bearing a 5a-hydroxyl group (2). The far downfield signal of numersterol 
A centered at 6 4.40 revealed that the H-3a must be subjected to a double 1,3-diaxial 
interaction with two axial hydroxyl groups at C-1 and C-5, establishing the la-OH 
and 5a-OH configurations. 

In the 'H-nmr spectrum of 1 in pyridine-d,, the 18 and 19 angular methyl reso- 
nances occurred at 6, 0.75 and 1.57 ppm, respectively. On comparison of the spectra 
that had been determined in CDC1, and pyridine-d5, a large pyridine-induced de- 
shielding was observed for Me- 19, thus indicating the presence of a hydroxyl group 
near Me- 19 but remote from Me- 18. The 6P position is the only position to accord with 
this demand, and thus a third secondary hydroxyl group must be located at the 6p posi- 
tion. In addition, the small values of coupling constants ( J =  1 and 3.5 Hz) indicate 
the presence of an equatorial hydrogen at C-6 (a Orientation), 

In conclusion, the spectroscopic data revealed the stkcture of 1 to be 24- 
methylenecholestane- l a ,  3p, Sa,bP-tetrol. It differs from a steroid previously isolated 
from the soft coral Lobophytumpaucifium by the stereochemistry of the hydroxyl groups 
at C-1 (2). 

In order to confirm the stereochemistry of numersterol A, an X-ray analysis was car- 
ried out. Figure 1 is a perspective drawing of the structure (less hydrogen atoms). 

The second new sterol, numersterol B 121, had the molecular formula C29H5003. 
Its ',C-nmr and 'H-nmr spectra showed the following groups: five methyls {6, 11.9 

0 2  

C26 

FIGURE 1. Perspective view of the structure of compound 1. 
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(9). 13.0(q), 18.6(q), 21.8(q), and21.8(q)ppm;6,0.65(3H,s,Me-18), 1.06(3H, 
s. Me.19). 0.99 (6H. d. J =  6.5 Hz. Me-27 and Me.28). 0.91 (3H. d. J =  7 Hz. Me- 
21) ppm]. a terminal double bond 16, 156.8 (s) and 106.2 (t) ppm. 6,4.69 (IH) and 
4.72 (1H) ppm]. and one tertiary and two secondary hydroxyls [6,75.2 (s). 73.2 (d). 
66.4 (d) ppm; 6,4.03 (1H. m. br). 3.95 (1H. br) ppm7 . 

The signal of numersterol B at 6 4.03 corresponds to an H-3a in the cholestane- 
3p.5 a-diols (2.8) . We suggest that the third hydroxyl group of2 is located at position 
l p  . The signal of the H- la appears at a somewhat lower field (6 3.95 ppm) than the H- 
3 a  of the unsubstituted cholestane-3p-01 and is due to the deshielding of the 5a-OH . 
In addition. the 13C chemical shifts for cholestane- 1a.OH. . 1P.OH. -6a.OH. -6p- 
OH. . 1la.OH. and . l lp-OH were calculated using the reference substance choles- 
tane-3p. Sa-diol (9) by applying the hydroxyl substituent effects reported by Eggert et 
al . (10) . In the case of 1p.OH. the calculated values are in accord with the observed val- 
ues (Table 1) . 

Comparison of the 'H- and 13C-nmr spectra of 2 with those of 1 indicated that the 
compounds might have similar side chains . Thus a C,, unsaturated side chain would be 

TABLE 1 . I3C-nmr Chemical Shifts of Numersterol A [ll. Numeaterol B 121. and 
Two Referent Compounds. and Some Calculated Values (in parentheses) . 

Compound 

Carbon 

c -1  . . . . .  
c-2 . . . . .  
c - 3  . . . . .  
c-4 . . . . .  
c-5 . . . . .  
C-6 . . . . .  
c-7 . . . . .  
c-8 . . . . .  
c-9  . . . . .  
c-10 . . . . .  
c-11 . . . . .  
c-12 . . . . .  
C-13 . . . . .  
C-14 . . . . .  
C-15 . . . . .  
C-16 . . . . .  
C-17 . . . . .  
c-18 . . . . .  
C-19 . . . . .  
c-20 . . . . .  
c-21 . . . . .  
c-22 . . . . .  
C-23 . . . . .  
C-24 . . . . .  
C-25 . . . . .  
C-26 . . . . .  
C-27 . . . . .  
c-28 . . . . .  
C-29 . . . . .  

75.91 
39.19 
64.83 
41.93 
79.16 
76.42 
35.34 
31.49 
41.51 
43.99 
21.65 
41.26 
41.74 
57.55 
25.25 
29.30 
57.55 
12.60 
17.28 
34.91 
19.10 
36.01 
32.12 

157.48 
36.99 
22.45 
22.28 

106.66 

7 3.2( 72.0) 
4 1.6(43 . 0) 
66.4(64.9) 
42.2 
75.2(73.5) 
34.8 
27.7 
35.7 
45 q 4 6 . 2 )  
44 . o(45.8) 
23.6 
39.8 
42.5 
56.3 
24.4 
29.6 
56.9 
13.0 
1 1.9( 1 1.0) 
37.8 
18.6 
38.9 
26.0 
31.5 

156.8 
33.9 
21.8 
21.8 
106.2 

'4 &methylcholestane- 
lf3.3f3. 5a.6f3 .tetrol' 

(C&, D) 

73.7 
44.1 
65.3 
43.2 
76.9 
77.0 
35.7 
31.7 
47.1 
44.9 
25.0 
41.3 
42.6 
56.7 
24.9 
28.5 
56.7 
12.5 
10.7 
34.0 
19.0 
36.6 

!4-rnethylene-5a-cholest- 
7-ene-3 p. &-diolb 

(CDCL. ) 

36.1 
18.9 
34.8 
31.3 

156.8 
36.1 
21.9 
22.0 

106.1 

'Data from Yamada et al . (2) . 
b t a  from Piccialli and Sica (7) . 
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present in 2 instead of a C, one in 1. The nmr spectra of 2 showed three methyl groups 
on the side chain. In comparing the '3C-nmr data of 2 and 24-methylene-5a-cholest-7- 
ene-3p,ba-diol(7) (Table l), it was noted that the side chain of compound 2 was of the 
unsaturated cholesterol type with one more methylene group extending the side chain. 
The mass spectrum of 2 containing the fragments at mlz 362 EM-C6H,,]+, 344 
EM - C6HI2 - H,01+, 326 EM - C6H12 - 2H201+, and 83 EC6H,J+ were consis- 
tent with the suggested unsaturated side chain structure. Compound 2 is assigned the 
structure 2 5 -methylene-22-homocholestane- 1 p, 3 p , Sa-triol. 

EXPERIMENTAL 
INSTRUMENTATION.-~H- and 13C-nmr spectra were recorded on a Bruker W H  200 and 300 in- 

strument and a JEOL FX 90Q instrument. Chemical shift values are in 6, calibrated with internal TMS 
standard in the solvents stated. A VG Analytical ZAB (hrms) Mass Spectrometer and a Nicolet 5DX FTIR 
Spectrometer were used. Optical rotation was measured with a Perkin-Elmer 24 1 polarimeter. 

ANI= mmIum.-The fresh soft coral S. ntrmerosa (wet wt 4.5 kg) was collected from the South 
China Sea near the Port San-ya of Hainan Island. A voucher specimen is deposited in the Research Center of 
Organic Natural Products, Zhongshan University, Guangzhou, China. 

EXTRACTION AND IsoLATION.-The specimens were chopped and immersed in EtOH. The con- 
centrated EtOH extract was extracted with EtOAc. The EtOAc extract was chromatographed over a col- 
umn of Si1 gel, eluting with petroleum ether stepwise increaring the concentration of Me,CO. The frac- 
tions eluted with 8% Me2C0 gave the known sterol, 24-methylenecholesterol. The 40% Me,CO eluate 
was chromatographed again to give numersterol B 121. The more polar fractions eluted with 60% Me,CO 
were further chromatographed and crystallized from MeOH to give numersterol A [l]. 

NUMERSTEROLA El].-Whiteprisms, mp 297-299', Ial2'D +4.5 1 (c=O.332, MeOH); ir (KBr) 
3330, 1070, 1050 cm-' (OH); 'H nmr (CDCI,, 200 MHt), 6 0.70 (3H, s, Me-18), 0.96(3H, d,]=6 
Hz, Me-2 l), 1.04 (6H, d,] = 6.5 Hz, Me-26 and Me-27). 1.11 (3H, s, Me- 19), 1.25 ( lH ,  s, OH), 2.18 

]=4 Ht ,  H-lp),  4.31-4.50 ( lH ,  m, H-3a), 4.66 and 4.73 (2H, d,]= 1 Hz, =CH,, C-28); 'H nmr 
(CD,OD, 300MHz)80.74(3H, s,Me-18), 1.00(3H,d,]=6Hz,Me-21), 1.04(6H,dd,]= 1and6.5 
Hz, Me-26 and Me-27), 1.11 (3H, s, Me-19), 1.76-1.87 (2H, dt, H2-2), 2.08-2.18 (2H, dd, H2-4), 

d,  =CH,, C-28). Anal. found C 75.10, H 10.95; calcd for C,$4@4, C 74.95, H 10.78. Hrms m h  (% 
rel. int.) [MIf 448.3538 (C28H4804) (18), [M-Me]+ 433.3349, [M-H201+ 430.3452 (15), 
EM- 2H201+ 412.3368 (36), [M - 2H2- Me]+ 397.3108 (23), 346.2496 [C2,H34031+ (50), (M- 
side chain - 2H]+ 32 1.2089 (62), [M - side chain - 2H - H203+ 303.197 1 (20), 1321 - 2H20)+ 
285.1881 (30), [ring D fission - H20]+ 264.1765 (15), [ring D fission - 2H20]+ 246 (17), Iring D fis- 
sion - 3H201+ 228 (16), 55 (100). 

(lH,~,OH),2.61(lH,d,OH),3.49(1H,dd,]~l~d3.5H~,H-6a),3.67(1H,~,OH),3.85(1H,t, 

3 . 2 5 ( 1 H , t , H - 6 a ) , 3 . 6 9 ( 1 H , t , H - 1 ~ ) , 4 . 1 ~ . 5 0 ( 1 H , W 1 / 2 = 1 7 . 5 H ~ , H - 3 ~ ) , 4 . 5 6 ~ d 4 . 6 3 ( 2 H ,  

X - U Y  STRUCTURAL ANALYSIS OF l .-Crystals grown slowly from EtOH were poor in quality, and 
after several unsuccessful trials a thin plate of dimensions 0.42 X 0.38 X 0.07 mm was selected. Diffrac- 
tion measurements were made 06 a Nicholet R3m four-circle diffractometer (graphite-monochromatized 
MoKa radiation, A = 0.7 1069 A), and determination ofthe crystal class, orientation matrix, and accurate 
unit-cell parameters were performed according to established procedures (1 1). 

CRYSTAL DATA. 1-C2gH4804, MW = 448.68, monoclific, space group C2 (No. 5), a = 11.66(1), 
b=7.525(3), r=30.39(2) A, p=93.13(7)", V=2662(3) A3, D, (flotation in KI/H,O)= 1.112 g. 
cm-,, Z = 4 ,  Dcnlcd= 1 . 1 2 0 g * ~ m - ~ ,  F(000)=992, p(MoKa)=0,68cm-'. 

The reflections declined rapidly in intensity with increasing Bragg angle, and data were recorded only 
to 26 max = 40" at 22". The raw data were processed with the learnt-profile procedure (12) to yield 118 1 
unique reflections, and absorption corrections (pr  = 0.01, transmission factors 0.285 to 1.000) were based 
on a pseudoellipsoidal fit to azimuthal scans of selected strong reflections over a range of 28 values (13,14). 

The structure was solved by direct phase determination guided by negative quartets (15). Owing to 
the unfavorable data-to-parameter ratio, the nonhydrogen atoms in the asymmetric unit were subjected to 

'Atomic coordinates for this structure have been deposited with the Cambridge Crystallographic 
Data Centre and can be obtained on request from Dr. Olga Kennard, University Chemical Laboratory, 
Lensfield Road, Cambridge CB2 lEW, UK. 
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isotropic refinement. except 0.1. 0.2. and 0-4. which were varied anisotropically . The methylene. ter- 
minal ethylene. and methine hydrogen atoms were generated geometrically (C-H fixed at 0.96 A) and al- 
lowed to ride on their respective parent carbon atoms. and the methyl groups were treated as rigid groups . 
These hydrogen atoms were included in structure-factor calculations with assigned isotropic thermal 
parameters . 

All computations were performed on a Data General Nova 3/12 minicomputer with the SHELXTL 
system (16) . Analytic expressions of neutral-atom scattering factors incorporating the real and imaginary 
components of anomalous dispersion were employed (17) . Blocked-cascade least-squares refinement (18) 
converged to R = O  . 145 for 152 parameters and 830 observed reflections (lFol>~u(lFol)). the weighting 
function being w=(~~(lF,l)+0.00351F,1~]-' .  

The final atomic coordinates are listed in Table 2 . Selected bond distances and bond angles are given 
in Table 3 . Hydrogen coordinates. anisotropic thermal parameters. and structure factors are available as 
supplementary material upon request from the authors . 

NUMERSTEROL B (Z).-Colorless crystals from Me2C0 petroleum ether. mp 121-122". ir Y max 
(KBr) 3380. 1052 cm-' (OH); 'H n m r  (90 MHz. CDCI, ) 6 0.65 (3H. s. Me.18). 0.99 (6H. d. J = 6 . 5  
Hz. Me-27 and Me.28). 0.9 1 (3H. d. J = 7 Hz. Me-2 1). 1.06 (3H. s. Me- 19). 1.65 (1H. s. OH). 3.95 
(1H. br m. H.la). 4.03 (1H. m. H.3a). 4.05 (2H. s. OH). $69 and 4.72 (2H. =CH2. C-29); ms m/z 
[MI+ 446 4 10. [M- 2H20 - Me)+ 395. [M - 
C6H12]+ 362. [M - C6H12 - H2Ol+ 344. [M - CsH,, - 2H201+ 326. 319. 301. 283. (ring D fis- 

(C29H5003). [M - H2 Ol+ 428. [M - 2H2O) 

TBLE 2 . Atomic Coordinates ( X  lo3 for x and y; X lo4 for z )  and Thermal Parameters' 
(A2 X lo3) for Compound 1 . 

Atom 

0-1 . . . . . . .  
0-2 . . . . . . .  
0 - 3  . . . . . . .  
0-4 . . . . . . .  
c-1  . . . . . . .  
c-2 . . . . . . .  
c-3  . . . . . . .  
c-4 . . . . . . .  
c-5 . . . . . . .  
C-6 . . . . . . .  
c-7 . . . . . . .  
c-8 . . . . . . .  
c-9 . . . . . . .  
c- 10 . . . . . . .  
c-11 . . . . . . .  
c-12 . . . . . . .  
C-13 . . . . . . .  
C- 14 . . . . . . .  
C-15 . . . . . . .  
C-16 . . . . . . .  
C-17 . . . . . . .  
c- 18 . . . . . . .  
C- 19 . . . . . . .  
c-20 . . . . . . .  
c-2 1 . . . . . . .  
c-22 . . . . . . .  
C-23 . . . . . . .  
C-24 . . . . . . .  
C-25 . . . . . . .  
C-26 . . . . . . .  
C-27 . . . . . . .  
C-28 . . . . . . .  

x Y Z u p  

'Asterisk indicates equivalent isotropic temperature factor .. defined as Y3 of the trace of the or- 
thogonalized U matrix . The exponent of the isotropic temperature factor takes the form -8.rr2Usin28/h2. 
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0- l-c- 1 . . . . . . . . . . .  
0 - 3 4 - 5  
C-14-2  . . . . . . . . . . .  
C - 2 4 - 3  . . . . . . . . . . .  
c-4-C-5 
C - 5 4 -  10 . . . . . . . . . .  
C - 7 4 - 8  . . . . . . . . . . .  
C-84-14 . . . . . . . . . .  
C-94-11  . . . . . . . . . .  
c- 1 1 4 -  12 . . . . . . . . . .  
C-134-14 . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

C-134-18 . . . . . . . . . .  
C-154-16 . . . . . . . . . .  
C-174-20 . . . . . . . . . .  
C-2O-C-2 1 . . . . . . . . . .  
C-234-24 . . . . . . . . . .  
C-24-C-28 . . . . . . . . . .  
C-254-26 . . . . . . . . . .  

1.39(3) 0 - 2 4 - 3  . . . . . . . . . .  
1.47(2) 0-4-C-6 
1.5 l(3) c- 1 4 -  10 . . . . . . . . .  
1.59(3) c - x - 4  . . . . . . . . . .  
1.54(3) C-54-6  . . . . . . . . . .  
1.60(2) c-6-c-7 . . . . . . . . . .  
1.54(3) c-8-C-9 . . . . . . . . . .  
1.53(2) C - 9 4 -  10 
1.57(2) C- 1 M -  19 . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . .  

1.49(3) C- 1 2 4 -  13 . . . . . . . . .  
1.53(3) C- 1 3 4 -  17 . . . . . . . . .  
1.50(3) C- 14-C- 15 . . . . . . . . .  
1.55(3) C- I K -  17 . . . . . . . . .  
1.56(3) c-2o-c-22 . . . . . . . . .  

1.59(4) C-24-C-25 . . . . . . . . .  
1.43(4) C-254-27 . . . . . . . . .  
1.56(4) 

1.6 1( 3) C-224-23 . . . . . . . . .  

0- 1 4 -  1 4 - 2  . . . . . . . . .  
c - 2 4 -  1 4 -  10 . . . . . . . .  
0 - 2 4 - 3 4 3 - 2  . . . . . . . . .  
C-24-343-4  . . . . . . . . .  
0 - 3 4 - 5 4 - 4  . . . . . . . . .  
C-4-C-54-6 . . . . . . . . .  
C-4-c-54-10 . . . . . . . .  
0-4-C-6-c-5 . . . . . . . . .  
c-54-6-c-7 . . . . . . . . .  
c-74-8-C-9 . . . . . . . . .  
C-94-8-C-14 . . . . . . . .  
C-84-9-C-11 . . . . . . . .  
C- 1 4 -  1O-C-5 . . . . . . . .  
C-54-1O-C-9 . . . . . . . .  
C - 5 4 -  1O-C- 19 . . . . . . .  
c-94- 1 1 4 -  12 . . . . . . .  
C-124-134-14  . . . . . . .  
C - 1 4 4 - 1 3 4 - 1 7  . . . . . . .  
C- 14-C- 1 3 4 -  18 . . . . . . .  
C-8-C- 14-C- 13 . . . . . . .  
C- 1 3 4 -  14-C- 15 . . . . . . .  
C-154-164-17  . . . . . . .  
C-1343-174-20 . . . . . . .  
C-1743-204-22 . . . . . . .  
c - 2 2 4 - 2 o c - 2  1 . . . . . . .  
C-2243-234-24 . . . . . . .  
C-234-24-C-28 . . . . . . .  
C - 2 U - 2 5 4 - 2 7  . . . . . . .  
C - 2 7 4 - 2 5 4 - 2 6  . . . . . . .  

0- 1 4 -  1 4 -  10 . . . . . . .  
C- 1 4 - 2 4 - 3  . . . . . . .  
0 - 2 4 - 3 4 - 4  . . . . . . .  

I c-34-4-c-5 . . . . . . .  
0 - 3 4 - 5 4 - 6  . . . . . . .  
0 - 3 4 - 5 4 -  10 . . . . . . .  

sion]+ 265. [ring D fission . H201+247. [ring D fission . 2H20]+ 229. [ring D fission . 3H, O]+ 21 1. 
83. 55 . 

24-ME"yLENE cHoLEsmRor.~olor less  needles from Me2C0. C2&&. mp 130-13 1'. Its 
identity was confirmed by the physical and spectral analysis (19): ir Y max (KBr) 3440. 1668. 1647. 1060. 
888. 776 cm-'; 'H nmr (CDCI,. 90 MHz) 6 0.69 (3H. s. Me.18). 1.01 (6H. d. J = 7 Hz. Me-26 and Me- 
27). 1.03 (3H. s. Me.19). 1.08 (3H. d. ]= 6 Hz. Me-2 1). 3.53 (1H. br. H.3a). 4.67 and 4.7 1 (2H. 
=CH,. C.28). 5.35 (1H. d. ]= 4 Hz. 6-H); 13C nmr (CDCI, )6 157.0 (s). 141.1 (s). 121.9(d), 106.3 (t). 
72.1 (d). 57.1 (d). 56.3 (d). 50.4 (d). 42.6 (s). 42.5 (t). 40.1 (t). 37.6 (t). 36.8 (s). 36.1 (4. 35.0 (t). 34.1 
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(d), 32.3 (d), 32.2 (0,  3 1.9 (0,  3 1.3 (t), 28.5 (t), 24.6 (t), 22.3 (q), 22.2 (q), 21.4 (0,  19.7 (q), 19.0 (4, 
12.1 (9); ms dz 398 (C28H460), [M - side chain - 2H]+ 27 1, [ring D fission - HI+ 23 1, Iring D fission 
-H,O-H)+ 213, 55. 
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