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ABSTRACT 

241-MethylchoIestane-3p,5a,6g,25-tetrol 25-monoacetate hos been 
isolated from an Alcyonarian and its structure elucidated. A synthesis of the 
corresponding tetrol , 24<-methylcholestane-3B,5a,6@,25-tetrol, confirmed the 
original structure assignment. 

We wish to report the isolation and characterization of a new sterol, 

24~-methylcholestane-3B,50,6B,25-tetrol 25-monoacetate (la), from the 

Alcyonorian (“soft coral”) Sarcophyton elegans, Moser 1919, in 0.05% yield 

(dry weight bosis). The compound is unusual in its 3B,5a,6B hydroxylotion 

pattern and its naturally occurring 25-acetoxy function is unprecedented in 

sterols reported thus far. 

Although the 3B,5a,6B hydroxylotion pattern is readily obtained 

synthetically [3], only two instances of this pattern in nature have thus for 

been reported. The structure of cerevisterol (3B,Sa,6jB-tri hydroxyergosto-7,22- 

diene), a minor yeast and ergot sterol, was reported in 1954 by Alt and 

Barton [4]. More recently, the heavily oxygenated pregnone, 12-O-cinnamoyl- 

20-O-acetylglycosarcostin (II), has been isolated from a plont [5]. A number 

of C-25 hydroxylated sterols have been found in nature, but most of these 

have been from the specialized class of ecdysones [6]. Other than the 

ecdyscnes, very few 25-hydroxy sterols have been synthesized [7] or isolated. 
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A noteworthy instance is 5_cholestene-3p,25-diol which is found in human 

aortu [8f* The cfosert naturally occurring sterol, 24~~e~yl~5~ho~estene-3~, 

2SdioI (fit), was also favnd in an Afcyonarfon f9f ond may well be the 

precursor af la. 

24~~ethyicho~estane-3~,~u,~,Z~tet~f 2%monoacetote (lo) could be 

sepamted from the other polar sterofds by trimethyl silylation using chlorotri- 

methyl silane and bis-(trimethylsilyl)-acetamide in pyn’dine producing lb whose 

100 MHz nmr spectrum featured 9proton singlets ot 5 0.06 and 0.11 and i- 

proton multiplets centered at 6 3.45 and 3.98 establishing the presence of two 

secondary hydroxyls in la. The extremely broad nature (a range of 0.4 ppm) 

of the signal at 6 3.98 suggested ilO] a 3a proton. A sharp methyl singlet at 

6 1.95 

acetate 

6 0.67 

6 0.86 

and a strong ir absorption at 1725 cm 
-1 

indicated the presence of an 

~~c~onulity. The spectrum of fb showed angular metbyl singlets at 

(3,~)~ 1.12 (3,s) and I .38 (6,s) and methyl doublets centered ut 

and 6 0.9? consistent with the 24-methylchofestone carbon skeleton. 

The bis-trimethyfsilyl acetate lb upon gas chromatography at 256” 

underwent thermal loss of acetic acid to give the 2%methylene sterol IVb, a 

compound with u broad methylene singlet in the 100 MHz nmr spectrum at 

6 4.64 (2,s). The disappearance of the 2-methyl singlet at 6 1.38 ond the 

appearance of a Sproton methyl singlet at 6 1.61 indicated the presence of a 

259methyfene group and located the ocetoxy fonction in la at C-25. Acid 

catalyzed hydrolysis of the bis-trimethylsifyl derivative IVb produced the free 

sterol tVa. H~ghmre~lu~on mass spectrometry of IVa (Fig. t) showed ions of 

elemental composition C28H4303S C28H46021 CsH&40$ and C28H42 



bl TPEOXD- 
391 

d 



establishing the empirical formula of IVa and showing it to be a trio1 by step- 

wise water losses. A peak for C,6H2302 corresponds to the typical ring D 

fission [ 111 with loss of a hydrogen atom plus loss of water, thus locating the 

three hydroxyl groups in rings A, B, and C. A peak for C,gH2o03 correspor 

to loss of the side chain together with two hydrogen atoms; such a fragmentati 

is typical [ll] of a nine carbon side chain containing a double bond. Treat- 

ment of la with excess acetic anhydride in pyridine produced a triacetate Ic 

showing three acetate methyl singlets in the nmr. The protons a to the aceto: 

groups were centered at 6 4.66 and 5.14, a ‘1 ppm shift, consistent with 

secondary acetates [ lo]. 

Oxidation of the parent sterol la using Jones reagent produced the 

diketone Id which displayed no intense ultraviolet absorption, but when Id wa! 

treated with dry hydrogen chloride in dichloromethane the isolated product Va 

had h at 250 nm in close agreement with the model 4-cholestene-3,6- 
max 

dione (Vb) (h 252 nm, lit. [12] 253 nm). Furthermore, the substance 
max 

exhibited an intense mass spectral peak at m/e 137, typical [13] of A4-3,6- -- 

di ketones. Partial acetylation of la led to the 3,25diacetate le. Oxidation 

with Jones reagent yielded the keto diacetate If, which was stable to dilute 

KOH/MeOH and showed no uv spectrum before or after basifying. The spectr 

data for la and its products correspond well to those for synthetic cholestane- 

3~,!5a,6/%ttiol (Ii) which was put as a model compound through analogous 

transformations according to standard procedures [ 141. For example, the 100 

‘MHz nmr of cholestane-3p,5a,@-trio1 (Ii) features angular methyl singlets at 

6 0.70 and 1.17 compared with 6 0.68 and 1.17 for la. The chemical shift 



S WmEOSDI 393 

and peak shape of protons a to hydroxyl in the nmr of la are identical to those 

of Ii and are centered at 6 3.47 (I,m) and 4.12 (1,m). The CD Cotton 

effects for various ketones(If vs. I]; Id vs. Ih; Va vs. Vb) derived from la and 

their model counterparts from the cholestane analog Ii were quite similar to 

each other and in good agreement with values given by Crabbe (151 for simple 

3- and 6-keto steroids. 

245-Methylcholestane-3~,5a,6B,25-tetrol (lg), prepared by basic hydroly- 

sis of la, was also synthesized from 245-methylJ-cholestene-3g,25-diol (lll)[9] 

by the procedure of Fieser and Rajagopalan (31. The two specimens of lg 

were identical by nmr, mass spectrometry, and thin layer chromatography thus 

confirming the original structure assignment of la. 

EXPERIMENTAL 

Melting points ore reported uncorrected. Ultraviolet spectra were 
measured in methanol on a Cary 14 spectrometer. Optical rotations were taken 
on a Per-kin-Elmer 141 polarimeter in absolute ethanol. Infrared spectra were 
measured on a Perkin-Elmer 421 grating spectrometer. Nuclear magnetic 
resonance (nmr) spectra were recorded using 0 Varian XL-100 spectrometer 
equipped with Fourier transform capability. Deuterio chlorofmSwos used as 
the nmr solvent, unless otherwise stated, and values are in 6 cali brated 
either with internal TMS or by setting CHCI at 6 7.25. Low resolution mass 

spectra were taken on AEI MS-9, Varian M a T 711, or Atlas CH-4 mass spec- 
trometers while peak element-mapping high-resolution spectra utilized the 
Varian MAT 711 instrument. 

Vapor phase chromatography (vpc) was carried out with a Hewlett- 
Packard 402 high efficiency instrument using glass columns packed with 3% 
U.C.W.-980n Chromosorb W.H.P. (80-100 mesh) obtained from Hewlett- 
Packard o Column chromatography was carried out using E. Merck, neutral, 
activity grade II aluminum oxide. Thin layer chromatography (tic) was per- 
formed using 5x20 cm., 250~ silica gel HF254 plates. Visualization was 
made possible using a 2% ceric sulfate soluhon in 1M sulfuric acid spray 
followed by heating on a hot plate. 

Isolation of 245-methylcholestane-3@, 5a,6(3,25-tetrol 25-monoacetate from 
Sarccphyton elegans. (a) 38,6p-his-(T rimethylsilyloxy)-245-methylcholestane- 



5a-25-dial 25-monoacstate (Ib), The dried soft coral (1 kg) was broken into 
small chunks (1-5 g each) and blended with ethyl acetote in a Waring blender. 
The solid maieriai was filtered off, placed in a Soxhret extractor, cmd continu- 
ously extracted with ethyl acetate for 48 hrs. The combined filtrate and 
extraction liquors were dried (MgSO ) and evaporated at reduced pmswe to 
give a 110 g brown oily residue. he p&u& sought had a tic Rf of 0.15 
using chlo~~~/~thanot (9:l) as eluent and appeured brown with ceric sulfate 
visualization. The oily mixture was chromatographed using 1100 g of alumina 
If and starting with chloroform eluent to remove most unwanted naiurar products, 
and gradually increasing the ethanol content to 34% when the desired material 
appeared. This ~terial (about 2 g) was trime~yls;fyl~~ by adding 5 g of dry 
pyridine and 1 g each of chlorot~methyl silane and us-~t~methy~~~yl~~ceto- 
mide, The pyridine solution stood for 24 hrs after which volatile materials were 
removed by pumping at 0.1 mm for one hr. The major component had a tic Rf 
of 0.28 using hexone/ethyl acetate (l&l) and appeared deep purple with ceric 
sulfate spray. The residue was ch~rnat~r~h~ on alumina it using hexane and 
slowly increasing polarity with ethyl acetate until 4% w% the silyiated steroid 
was obtained us a clear glassy solid: ir (CC14) 1725 cm (acetate GO); nmr 
(CDC13) 6 0.06 (O,s), 0.11 (9,s), 0.67 (3,s), 0.86 (3,d,J=6Hz), 0.91 (3,d,J= 
6Hz), 1.12 (3,s), 1.38 (6,s), 1.55 (s), 2.96 (3,s), 3.45 (l,mf, 3.98 (1,m); 
mass spectrum at 70 eV, m/e (relative intensity) 618 (5,M-H20), 576 (2,M- 
CH COOH), 558 (~,M-~~~CH COOH), 544 (8), 529 (51, 475 (61, 471 (111, 
4&?(26,M-CH COOH+H &HOSi;fCH ) 1, 454 (71, 415 (29,M=CH COOH+2Si 
(CH ) +CH >, %l (8), $9 (51, 333 @), 319 (51, 129 (&I), 95 (33), 81 (36) 
75 $L$, 72 (loo), 69 (50), 55 (a), 43 (36). (b} 245~ethylcholsstene-3B,5$, 
6&25+etrol 25-monoocetate (la). The t~methyisilyl ether 1 b (695 mg) was 
added to XI ml of methanol and stirred with 3 drops of 5% HCI for 5 mins, 
The resulting mixture was treated with a slight excess of solid Na CO and 

2 ?4ater evaporated to dryness. The residue was taken up into chloroform and 
and the water layer was extracted three times with chloroform. The chloro- 
form solution was dried (MgS04), filtered, and flash evaporated to give an 
oily solid. The solid was chromatographed on an alumina II column by first 
washing with chloroform and then with chlo~fo~/athan~ (lO:l). The pure 
sterol obtained in the chloroform/ethanol fractions had the following charac- 
teri its: 

“ST 
233-236*; [a] -11.0 (c, 0.583, ethanol); ir (CHC1 ) 1718 

cm (acet?!*C=O); nmr (C&l ) 6 0.68 (3 s) 0 87 (3 d J-dHz), 8.93 (3,d, 
J=6Hr), 1.17 (3,s), 1.38 (6,~),~1.96 (3,5),‘3,k7 il,m),‘4:12 (1,m); mass 
spectrum at 70 eV, m/e (relative intensity) 1592 present at 15 eV only (l,M’)l, 
474 (l,M-H 0), 4g@,M-2H 0), 432 (1 l,M-CH COOH), 417 (4,M-CH 
COOH+CH 7 414 (23 M-CH ZOOHW 01, 400 (& 399 (4,M-CH cook& 
H O+CH ): $96 (12,&H C%OH+2H ?I,, 381 fS,M-CH COOW2d O+CH 1, 
3% (3,kkH COOH+3H 61, 348 (4),2344 (31, 333 (3),3330 (O), 25 (23,itb 
side chain+24 287 (13,& -side chain+2H+H 0), 271 (ll), 269 (lP,M-side 
chainBH+2H d), 123 (25), 109 (32), 107 (h), 95 (47), 93 (28), 83 (36), 81 
(511, 69 (52?, 67 (231, 60 (331, 55 (631, 43 (100). 

3~,6~-bis-~rimet)lylsifyloxy)-24~-methyl-25-cholestene-Sa-of (tVb). Compound 
lb was vpc chromatographed at 256O to give a gfass-like solid as the major 



product l This product (IVb) was evidently formed by pyrolysis on the hot gtass 

of the vpc cafumn: ir (CC1 ) no C=O band; nmr (CDCI ) 6 0,06 (9,s}, 0.10 
(P,,), 0.64 (3,s), 0.87 (3,d$J=&lz), 0.96 (3,d,J=6Hz),31.10 (3,s), 1.61 (3,s), 
3.42 (l,m), 4.00 (l,m), 4.44 (2,s, broad); mass spectrum at 70 eV, dz 
(relative intensity) 576 (irlM )* 558 (75,M=H O), 543 (9,M-H o-tCH ), 
468 (48 M-H ~HUSi(~H f ) 4l5 (53 M-2SsCH ) +CH ), 

529 (7), 

95 (36); 81 67), 75 {40),3 5 (lOO), 6t, (521, 553(h 3 
333 (38),3129 (41), 

24~-Methy1~2~holestene~~,5a,6~*t~ol (IVa). The unsaturated t~methyls~lyl 
ether IVb was cleaved with acid just like its saturated counterpart lb to yield 
the unsaturated trio1 IVa which was subjected to high-resolution mass spectrom- 
etry with the following rear1 ts: m/e (relative intensity+ composjtion~ interpre- 
tation, miflimass error) 432.3618~@.1, C H 0 r M 1.528), 417.33740 
(3.7, C H 0 M-CH > 0.456), 414.3~7~2~~, Cf H 0 , M-H 0 
~.~4)~739~3~13 (11.3, C H 0, M-2H 0 -1 .177j8 &i .3?738 (&2: 

C&H&$ ;-;HcH3;, ?.~~2)~378,3293~ (j.3, C H” M-3H 0, O&07), 
-2.311), 305.21118 (19.8: e2’H 

cha;n+2H, ~~~9)~~~?~20 (13,8, C 
0 2 M-side 

H 0 M-side c orni.2 -i-H 0, 
M-sr e c arn+2H+2H 0, -1.194, 

19.37 Z’. 
iR 29 4’ 

fission+H+H 0, -O.l&), 229.15904 
0, -0.194, 211.14735 (7.9, C H 

-1.313) 10930156 (36.2, C H -0.168) 9~!0&!$2 
81.070~ (56.0, C H , -O.ll3i5~,3’69.07025’(74.7, 

(lOO,O, C4H7> 0,621%), 41.03934 (98.9, C3H5, 

24~-Methy~~holestane-3~,~,6~,25-tet~l 3,25_diacetate (le) and 245”methyl- 
cholestane-3p,5a,68,25-tetrof 3,6,25-triaeetate (Ic). 245”methylcholestane- 
3~,5a,6P,2!Gtetrol 25-monoacetate (la, 15 mg) was dissolved in 0.5 ml of 
pyridine, treated with one drop of acetic anhydride and fet stand for 24 hrs. 
The sob&ion was mixed with 10 ml of chloroform and extracted with 5% HCI, 
5% NaHC03, dried (MgS04), filtered, and evaporated to an oil. The oil was 
shown to contain two major and one minor components by tic analysis. The Rf’s 
were 0.26, 0.19, and 0,ll (minor), with ~hloroform/ethanol (6O:l) eluent, 
visualized purple with ceric sulfate. The two maior components were purified 
by column chromatography using 1 g of alumina It and eluting with hexane/ 
chloroform (l:l) with a grad&i increase in the percentage of chloroform. The 
triacetate Ic was eluted first as a clear oil with the following spectml 

properties: nmr (CDCI > S 0.66 (3,~)~ 0.87 f6,two unresolved overlapping 
doublets), 1.14 (3,s), 3.37 (b,s), 1.95 (3,s), 2.00 (3,s), 2.05 (3,s), 4.68 
(l,m, a 1 ppm downfield shift from la), 5.20 (1 ,m, a 1 ppm downfield shift 
from la); mass spectrum at 15 eV, m/e (relative intensity) 1516, 501, 498, 
487 not seen at M eV1 516 (5, MxFi COUH), 501 (7,M-CH CUUH+CH ), 
498 (2, M-CH COOH+H 0), 487 (2),3456 (22,M-2CH Coot-$ 438 (27 &- 
2CH COOH+H30), 428 KS,, 412 (Il), 396 (81 M-3& CO&) 389 (j5 M- 
CH $OOH+sids chain+2H), 382 (18), 381 (16&3CH C&ZIH+CH’) 380.(h), 
37d(20), 378 (58,M-3CH COOH+H 0), 371 (18, M-?H COOH+iie chain-t- 
2H+H20), 363 (14,M-3Ct$3CCK3H+~20+CH3), 354 (lO),3329 (21,M-2CH3 



Coot%side chaW2Hf, 327 frr), 3l2 (?9f* (1% 253 @25), 167 (231, I!%! 
(361, 149 (361, 123 WI, 120 0, IcrP ?%I, 96 (431, 82 (B), 71) (t”ib, 60 
WL 

The se nd abed, the diacetate fe, was a white s&d wfth 
the fallowing charaaterirticr: m.p. 184-Wl”; nmr (CDC13) 6 0.67 &s), 0.89 
(6, overlapping doublets, J-dHx for each), 1 .‘I8 (3,~)~ 1.38 (6,s)) 193 (3,s), 
2.01 (3,~)~ 3.53 (l,m), 5.18 (l,m, a 1 ppm shtft downfield b lak mass 
speckurn at $5 eV, m/e _Ireiative intensl@ty) 4?4 ~~?,~~3C~~~, 4!S9 (tP,M- 
CH COQWCH 1, 4~~2,~~~ CoOW+w 01, 396 (100, M9Ctd C4X3H), 347 
(92$I-CH CUdH(at G25)+ride =~n~2H~~23~ (66 M-CH ~OH~~~ C-25)+ 
side =hai~~2~H Cs), 3l2 (40], 271 (351, 269 (4?,~-2~ ~~~~~ cha#n+ 
2H), 253 f34), Sk (~~, 243 WI, 229 (~,~~~ Chat 0 ~~~~~, 
226 (341, 152 (43, 123 (4a, 109 f66)r 96 (711, I% (so), 73 f7u1, 70 f6!% 60 
(471, 43 (42). 

The 3,25- 
tedwtfhone 

drop of Jane; rea&ht ond stfrred for MCI hr. The mixture was dissolved in 
chloroform, washed wl th water, dried (M fl ltered and evaporatql ta give 

(2-5 mg) which was ch ustng 1 g of oiumina II 
hex~e~~h~o~~~ (I :I ng s&d ketane lf (9.8 mg) 

s by ttc with an Rf af 0,14 in ch~om~et~ol (6&t): m.p. 
226-229O; nmr (CDC1 ) 6 0.63 &s), OS1 (3,s), 0.88 (6,m), 1.25 
(3,~)~ I*95 (3,s), 2.09 (3,~)~ 5.00 (l,m); qass return ot 70 eV, 

I.38 
lative 

intensity) I532 pre~t at IS aV onfy (l&I 11, 472 (S,M-CH CCtC$ PI* 
457 (11, 443 (11, 412 (10,&I-2CH COOM), 398 (31, 394 +&-2CH CQOH+ 
H 0), 388 (4), 373 (6), 345 (12,kZH COOH(at CQS)+side &aing2H), 330 

(4, 310 (41, 297 (61, 285 (41, 269 o.P241 (5)s 227 (612 175 (91, 133 041, 
123 (IS), 121 (191, 109 (31), 95 (38jr 83 (361, 81 (42), 69 (511, 55 (621, 43 

(100). 

A sotiition of 
Ii stow&4 

dripped fnta a=stirred solution af 30 mg of the trio1 la in 2 ml of glaafai 
acetic acid. After 72 hn of &king the reaction mtxhfre was extrac Wifk 
chlodorm and fhe cm&e ptict isolated as in the ~~a~~~ of If (see abavsf. 
R~~l~~~ @am tnetha~A gave a white cr+aHfne preduct m.p, 2!%-2W 
(dec.); nmr (CDCI ) 6 0,67 @,s), 0.90 (6, overlapping dwblets, J+$ 1.00 
(3,s), 1.39 (6,s),31.97 (3,s); mass spectrum at 70 eV (reiative intensity) 470 
(I&-H O), 410 ( 

(231, 3jt (291, 

COOH), 396 (91, 381 (41, 341 (321, 327 (231, 326 
(33,M-sida ehaW2ff), 2’10 (?7), 259 (lb], 257 

(25), 243 (18, ring 0 fisslon+H), ‘137 (741, 123 (221, 109 (321, 95 (421, 83 

(621, 70 (loo), 60 021, 55 (971, 43 WI* 



bubbled through for 5 mins, The chloroform was removed under reduced pressure 

and the residue was dissolved in a micro test tube in 2 drops of dichlorometh~ne- 
After the addition of 6 dnqrs of methanol, light yellow crystals fbrmed, m.p. 

l&7-%8*. A tic unutysis of the pradoct using chloroform as the elusnt s’x)dved 

one praduct with a Rf of 0.25 ~b~~ht red color with C&C sulfate), The h - 

3,64ketone Va was unstabfe and spectral data were recorded on frcpshly prepared 
material: nmr (CDCI > 0.73 (3,~)~ 0.88 f3,d,.l=7), 1.00 (3,d,f=6), I.?7 (3,s), 
‘I .26 (2,s), 1.39 @,sj, 1.56 12,d,W), 1.93 (3,sf, 5.18 (I,s);+mass spectrum 

(relative inten~ty~ I470 present at 15 eV f,2,M )l, 424 (41, 410 
395 f3,M-CH COOH+CH )? 341 (2% 327 (121, 325 (121, 
311 (181, 29&4), 283 ~~,M-sjde chain-t-ILH+CH COOH), 

270 (lo), 257 ft5), 243 ~~2,M-~~3C~U~~~ng D #is&o&H), “$7 (44$, t36 (15) 
[strong peaks at m/e 137 and 136 are diagnostic for steroidal A -3,&diketones 

fl3J], 109 (20), ?%-(281, 83 (34), 81 (3% 70 (lOO), 69 (553, 55 {So), 41 (62). 

24~~Methylcholestane-3~,~,6~~2S-tetrol Clg). (of By hydrolysis of la. 24~ 
MethyIcholestane-3~,5a,6~,2~-t&oI 2%acetate (Ia, 20 mg) wos placed in 1 ml 
of di&hyIene glycol with a small lump of potassium hydroxide in a 15 mI fiask. 
The mixture was heated in a 200° u’licone oit bath and stirred until homogene- 
ous* Hea’h’w was continued for 30 mins. The btown solution was taken up in 
20 ml of water and extracted twice with chlorofo~~~thanol {&NO) and once 
with chloroform, The combined extracts were dried (MgSO It 
evaporated to leave a slightly brown solid. An analytical 4 

filtered, and 
lc showed one spot 

with ~hloro~~~ethanol @:I) eluent at Rf O,i6 while starting material was at 
0.24 {both brown with ceric sulfate spray); yield 17 mg.’ R~~~st~lli~ation from 
methanol-water gave a white’ crystc&ne ~&&CC m.p. 251.5-252°; nmr (CD30D) 
8 0.72 (3,s), 0.90 (3,d,MHzf, 0,96 (3,d,J=&Hz), I.13 and I. 17 (sharp over- 
lapping singlets, relative intensities not apparent), 4.0 (t,m), other peak for 
proton a to OH obscured by solvent; mass spectrum at 70 eV, m/e (relative 
intensity} 432 (14,M-H Q), 414 ft8,M-2H 01, 400 (71, 399 cs),“396 {5,M- 
3H a), 378 (l,M-4H 61, 381 (5)> 374 (I&, 359 @), 3% 4111, 305 f14,M- 
H &side ~ha~n~2H~~ 389 f32,&2H Wde chcrin), 271 (28,M-3H Outside 
c&in), 253 (7,&4H Q-tside chain)B 247 (111, 244 (lljP 229 (13)? 109 fl8), 
307 (181, 95 (30), 8$ f34), 69 (28), 59 (IO& 55 j38), 43 124). 

24~-M~th~l~holestane-3~,~~~~~~-tetrol (tg). (b) From III by oxidation, 
-24%~Methyl-5 -c 0 estene- h I 3B,25_diol (Ill, b mg) was subiected to the standard 
procedure- [31 of treatment with formic acid, then oxidatidn with 30% hydrogen 
peroxide, followed by heating w ith 25% sodium hydroxide. The product (S mg) 
was a mixture of two components by tfc analysis, with RPs of 0,17 and 0.11 
(brown and black with ceric sulfate spray) using chloroform/ethanol (7:l) as 
eluent. These two components were separated using a 0.5 g column of alumina 
II and efuting with chloroform/ethanol (2O:l). The first comparnd to emerge 
from the column had identical tic characteristics to Ig prepared from la by 
hydrolysis (see above) a Overlay of the NO Hz nmr spectra and the muss spectra 
for the two ~re~a~t~ons of fg showed the products to be identical. tfnfortun- 
at+, insufficient material was avaifabte for reerystalfizah’on fn order to com- 
pare matting poIn?s, 



A~k~owl~~e~t: We wish to thank Dr. L, J. Durfmn for nmr spectrca, 
Mr. R. Ross, Mr. R. Conover, and Miss A. Wegmann for mass spectra, Mrs. R. 
Records for CD spectra, and Miss M, Smith for opticaf ratatfon measurements, 
Financiof assistance (Grant No. GM ~~~ From the Nah’onaf institutes of 
Health and from Nato, is gratefully acknowledged. 

REFERENCES 

1. 

2. 

3. 

4, 

5, 

6. 

7. 

8, 

9. 

10, 

Il. 

12. 

13. 

14, 

15. 

Nationaf Institutes of Health Postdoctoraf Fellow, 1972-1974. 

Facuftd des Sciences, Unive~it~ Libre de Bruxaffes, Bmssefs, Befgium. 

Fieser, L. F. and Rajagopafan, S., J. AMER. CHEM. SOC., 71, 3938 
(1949). 

- 

Aft, G. H. and Barton, D. H. R-, J. CHEM. SOC., 1356 (1954). 

Yamagirhi, T., Hayashi, K l , Mi~h~s~, H., Imanarf , M. and 
Matsushita, K., TETRAHEDRON LEnERS, 4735 (1973). 

Nakanishi , K., 
cited therein. 

PURE APPL. CHEM., 25, 167 (1971) and references 

Ryer, A. l., Gerbert, W. H. and Murrflf, N. MI, J. AMER. CHEM. 
SOC., 75, 491 (1953). Raise, L. G., Twmmef, C. L., Hofick, M. 
F, and ELuca, H. F., SCIENCE, 175, 768 (1972). 

Van Lier, J, E. and Smith, L. L., BfOCHfZM,, 2, 3269 (1967). 

Engefbrecht, J. P., Tursch, B. and Djerassi, 
(1972). 

C., STEROIDS, 20, 121 

Bhucca, N. S. and Wiffiams, 0. H., “Appficatfons of NMR Spectras- 
copy in Organic Chemistry”, Hofden-Day, San Francisco, 1964. 

Djerassi, C., PURE APPL. CHEM., 2l_, 205 (1970) and references cited 
therein. 

Fieser, I. F. and Fieser, M., “Steroids”, Reinhold Publishing Cotp*, 
New York, f959, p* 21. 

Djerassi) C, , Karfiner, J, and Apfin, R. T., STEROIDS, $, 1 (1965). 

See reference 11, p. 189, and references cited therein* 

CrabbB, P,, “Optical Rotatory Dispersion and Circufar Dichroism in 
Organic Chemi sty” $ Holden-Day, San Francisco, 1965. 


