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Abstract C2@ Bile alcohols of the 24-nor-f~P-cholestdne 
series were prepared starting from methyl cholate. A Grig- 
nard reaction of methyl magnesium iodide with methyl 
cholate yielded 24-nor-5P-cholestane-3a,7a,12a,25-tetrol 
which was dehydrated to form a mixture of 24-nor-5P- 
cholest-23-ene-3a,7aw, l2a-triol and the corresponding AZ5 
compound. Oxidation of the former with OsO, yielded 
24-nor-5P-choIestane-3a,7a, 12a,23[,25-pentol, while cata- 
lytic hydrogenation of a mixture of the AZ3 and Az5 triols 
resulted in the formation of 24-nor-5P-cholestane-3a,7a,- 
l2a-triol. The structures of these new compounds were 
confirmed by infrared and nuclear magnetic resonance 
spectrometry and b y  gas-liquid chromatography-mass 
spectrometry. 

Bile alcohols are polyhydroxy C27 sterols that serve 
as intermediates in the biosynthesis of cholic acid and 
chenodeoxycholic acid from cholesterol (1, 2). It is 
currently assumed that the major pathway of side 
chain degradation of cholesterol involves 26-hydroxy- 
lated bile alcohols (3,4), but a possible alternate route 
of cholic acid synthesis involving 25-hydroxylation 
of the side chain was recently proposed by Shefer, 
et al. (5). Since the naturally occurring C,, bile 
alcohols are relatively difficult to synthesize, it was 
thought that their more easily accessible CZ6 analogs 
might be useful as model compounds or inhibitors 
for enzymatic studies. The present paper describes 
the syntheses of 24-nor-5/3-cholestane-3a,7a, 12a- 
triol, 24-nor-5/3-cholestane-3a,7a,12a,25-tetrol, and 
24-nor-5/3-cholestane-3a,7a,l2a,23~,25-pentol (Fig. 
1) and their characterization by physical-chemical 
methods. 

EXPERIMENTAL 

Physical Measurements 
Melting points were determined on a Thermolyne 

apparatus (Thermolyne Corp., Dubuque, Iowa), 
model MP- 126000, and are uncorrected. 

Infrared spectra were recorded on a Perkin-Elmer 
(Norwalk, Conn.) model 42 1 grating spectrophotom- 
eter as KBr discs. Absorption frequencies are quoted 
in reciprocal centimeters. 

N M R  spectra, in Hertz, were obtained in deu- 
terated chloroform (CDCI,) and dimethylsulfoxide 
(CD3SOCD3) solution using a JEOI, (Medford, 
Mass.) PS- 100 spectrometer equipped with Fourier 
transform capability. 

GLC. The bile alcohols, as the TMSi derivatives, 
were analyzed on a 180 cm x 4 mm column packed 
with 3% QF-1 on 80/100 mesh Gas Chrom Q; column 
temp. 230°C (Hewlett-Packard model 7610 gas chro- 
matograph) (Hewlett-Packard, Palo Alto, Cal.) (Ta- 
ble l). 

Mass spectra of the bile alcohols were obained with 
a Varian MAT-1 11 gas chromatograph-mass spec- 
trometer (Varian Associates, Palo Alto, Ca.) at an ion 
source pressure of 2-3 x lo6 mm and an electron 
energy of 70 eV, as described previously (6). 

TLC. The bile alcohols were separated on silica gel 
G plates (Brinkmann Instruments, Westbury, N.J., 
0.25 mm thickness), with the solvent system, chloro- 
form - acetone - methanol 3 5: 2 5: 7.5 (v/v). The spots 
were made visible either- with iodine, or with phos- 
phomolybdic acid (3.5% in isopropanol) plus con- 
centrated sulfuric acid (Table 1). 

24-Nor-5&cholestane-3a,7a, 12a,25-tetrol 
(11, Fig. 2) 

Compound (11) was prepared from methyl cholate 
(I)  by a Grignard reaction. Methyl cholate (5.7 g) 
dissolved in dry benzene (1 60 ml) was added to 90 

Abbreviations: CTX, cerebrotendinous xanthomatosis; TLC, 
thin-layer chromatography; GLC, gas-liquid chromatography; 
TMSi, trimethylsilyl; NMR, nuclear-magnetic resonance; PMR, 
proton-magnetic resonance; IR, infrared. 

Address reprint requests to Erwin H. Mosbach, Ph.D., Public 
Health Research Institute, 455 First Avenue, New York, N.Y. 
10016. 
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TABLE 1. GLC and TLC of CZ6 and C2, bile alcohols 

H 0' K HO' w H OH 

24- nor-5P- cholestone- 24-nor- 5p- cholestone - 
3a,7a ,12a -tr iol  3a ,7~.12a,25- tet ro l  

&! 

H 6  
24-nor-5~-cholestane- 

3a .7a, 12a,23(,25-pentol 

Fig. 1. Structures of 24-nor-bile alcohols 

ml of 2 M methyl magnesium iodide dissolved in dry 
ethyl ether (Alfa Inorganics, Inc., Ventron Corp., 
Beverly, Mass.). This reaction was carried out accord- 
ing to the procedure of Dayal et al. (7) and Pearl- 
man (8). The crude nor-tetrol (4.8 g) was recrystal- 
lized from ethyl acetatelmethanol and from methanol 
(yield: 83.3%). The crystals had a mp of 119-121°C. 
After repeated crystallization from acetone the mp 
was 124- 126°C (literature reports values of 126- 

(KBr disc) 3400 cm-' (OH) (11, Fig. 3); NMR 
(CDCl,) (Fig. 4; Table 2): 6 0.65 (s, 3H, 18-CH,), 

1.16 (s, 6H, 26-CH3 + 27-CH3); mass spectrum (TMSi 
derivative): base peak at mle 131 resulting from 
the scission of the C-23, C-25 bond that is a to the 
terminal trimethylsiloxyl group (6). A peak was de- 
tected at mle 695 (M - 15) and two prominent series 
of peaks were observed, one at mle 620 (M - go), 
530 (M - 2 X go), 440 (M - 3 X 90) and a second 
at mle 564 (M - 146), 474 [M - (90 + 146)1, 384 
[M - (2 x 90 + 146)] and 294 [M - (3 x 90 

24-Nor-5@cholest-23-ene-3 L Y , ~  a, 12 &triol (111, Fig. 
2) and 24-nor-5&cholest-25-ene-3a,7a, 
12wtriol (IV) 

These triols (I11 and IV) were synthesized using a 
procedure similar to that of Dayal et al. (7). Nor- 
tetrol (11) (3.06 g), 100 ml of acetic acid, and 70 ml 
of acetic anhydride were refluxed for 24 hr. The 
cooled solution was concentrated in vacuo and the 
residue was treated with 200 ml of ice-cold water 
and the white precipitate was collected. 

Two grams of the triacetoxy mixture were hydro- 
lyzed in a 60°C water bath with 100 ml of 6% 
methanolic KOH for 3 hr. The hydrolyzate was 

130°C (9); 177-177.5"C (10); 184-185°C (9)). IR 

0.85 (s, 3H, lg-CH,), 0.95 (d, J = 6 Hz, 3H, 21-C&.), 

+ 146)l. 

Compound(s) R fa R RT 

V 24-Nor-5P-cholestane-3a,7a,12a-triol 

I11 24-Nor-5P-cholest-23-ene-3a,7a, l2a-triol 

IV 24-Nor-5/3-cholest-25-ene-3a,7a, 1 Sa-triol 

I1  24-Nor-5/3-cholestane-3a,7a,12a,25-tetrol 

VI 24-Nor-5P-cholestane-3~~,7a, 12a,23.$,25-pentoI 

and 

5P-Cholestane-3a,7a, 1 Sa-triol 

5P-Cholestane-3a,7a, 12a,25-tetrol 

5P-Cholest-24-ene-3a,7a,12a-triol and 
5P-Cholest-25-ene-3a,7a, 12a-triol 

5P-Cholestane-3a,7au, 12a,245,25-pentol 

0.67 1.17 

0.67 1.31 

0.36 1.95 

0.33 2.61 

0.70 1.50 

0.45 2.52 

0.70 1.60 

0.23 3.40 

Solvent system: chloroform-acetone-methanol 70:50: 15 (v/v/v). 
Silica gel G plates, 0.25 mm thickness (Brinkmann). 

* RRT is retention time of the TMSi derivative of the compound 
relative to 5a-cholestane on 3% QF-I (1.95 min.) at a column 
temperature of 230°C. 

poured into a beaker with crushed ice, stirred, 
and the white precipitate was collected. A mixture 
of A2, and A25 triol (111 and IV) (230 mg) was sepa- 
rated on a 2 x 40 cm column, containing 40 g of 
25% AgN0,lsilicic acid (1 1). The products were 
eluted with increasing amounts of ethyl acetate in 
benzene. Pure A23 triol was eluted with 70% ethyl 
acetate in benzene and A25 triol with 80% ethyl 
acetate in benzene. Column separations were moni- 
tored by TLC on silica gel G plates (Analtech, 
Newark, Del.) impregnated with AgNO, [0.25 mm 
layer thickness; solvent system: benzene-ethyl acetate 
75:25 (vlv)]. Spots were made visible by spraying the 
plates with water. R f  values: A2, compound, RZ 0.5; 
AZ5 compound, Rf 0.4. 

I) CH3MpIIeihn - 
2 I Hydrolysis 

H OH 
I II 

III 
Major ( 70 % 1 

E 
Minor ( 30%) 

Fig. 2. Synthesis of 24-nor-5P-cholestane-3a,7a,12a,25-tetrol, 
24-nor-5~-cholest-23-ene-3a,7a,12a-triol and 24-nor-5P-cholest- 
25-ene-3a,7a, 12a-triol. I, Methyl cholate; 11, 24-nor-5P-choles- 
tane-3a,7a,12a,25-tetrol; 111, 24-nor-5@-cholest-23-ene-3a,7a,- 
12a-triol; IV, 24-nor-5~-cholest-25-ene-3cu,7a, 12a-triol. 
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Fig. 3. 
cholestane-3a,7a, 12a,238,25-pentol (VI). 

Infrared spectra of 24-nor-5P-cholestane-Sa,7a, 12a-triol (V); 24-nol--.5P-cholestane-~a.7a, 12a,25-tetrol (11); and 24-nor-5P- 

A2' Triol was crystallized from acetone (mp 190- 
191°C; yield: 47%); IR (KBr disc) 3375 cm-' (OH), 
1365-1395 cm-' (C = C). NMR (CDCl,) 6 0.68 

J = 6 Hz, 21-CH3), 1.60 (s, 3H, 26-CH3), 1.68 (s, 3H, 
27-CH3). The mass spectrum of the TMSi derivative 
(Fig. 5) exhibited a strong peak at mle 253 and a base 
peak at 96. Other major fragments were at mle 530, 
440, and 350; at mle 461, 371, and 281; at mle 564, 
474, 384, and 294; and at mle 481, 391, 301, and 
21 1. There were also very intense peaks at mle 254 
and 344. 

(s, 3H, 18-CHS), 0.88 (s, 3H, 19-CH3), 0.94 (d, 

AZ5 Triol (IV, Fig. Z ) ,  crystallized from acetone, 
gave a mp of 166-169°C (yield: 31.3%); IR (KBr 
disc) 3375 cm-' (OH) and a characteristic peak at 
883 cm-' of the end methylene group. Mass spectrum 
of the TMSi derivative (Fig. 6) exhibited important 
fragments at mle 530 (M - go), 440 (M - 2 x go), 
and 350 (M - 3 x 90) and a prominent series of 
peaks at mle 461, 37 1, and 28 1 arising from scission 
between C-20 and C-22. A significant molecular ion 
peak at mle 620 and a fragmentation series at mle 48 1, 
39 1, 301, and 2 1 1 were apparently due to the loss of 
the side chain plus the entire D ring (12, 13). 
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24-Nor-5j3-cholest-23-ene-3a,7a, 12 a-triacetate 
This compound was prepared according to the 

procedure of Ikan, Markus, and Goldschmidt (14). 
One gram of 24-nor-5@-cholestane-3a,7a, 1 2 ~ 2 5 -  
tetrol (Fig. 1) was refluxed for 20 hr with 50 ml acetic 
acid and 5 ml of acetic anhydride. The cooled solu- 
tion was concentrated in vacuo and the residue was 
treated with ice-cold water. The oily product was 
extracted with benzene and evaporated, and the 
residue was used for the preparation of 24-nor-5P- 
cholestane-3a,7a, 12a,23[,25-pentol (Fig. 7). 

24-Nor-5j3-cholestane-3 a,7a, 12 clrtriol (V, Fig. 7) 
A mixture of unsaturated sterols (200 mg) ob- 

tained as described in Section B above dissolved in 
30 ml of ethyl acetate was hydrogenated for 12 hr 
at 25°C with a platinum-on-carbon catalyst (35 mg). 
The catalyst was filtered off and the solvent was 
evaporated. Crystallization of the resulting compound 
from ethyl acetate gave white crystalline material 
(130 mg; yield: 65%), mp 182-184°C; IR (KBr 
disc) 3370 cm-' (OH) and three distinct peaks in the 
1360-1380 cm-' region (V, Fig. 3). NMR (CDCI,) 
(Fig. 4; Table 2): 6 0.64 (s, 3H, 18-CH3), 0.84 (s, 
3H, 19-CH3), 0.96 (d, J = 6 Hz, 3H, 21-CH3), 0.84 
(d, J = 6 Hz, 3H, 26-CH3), 0.92 (d, J = 6 Hz, 3H, 
27-CH3). Mass spectrum (TMSi derivative): molec- 
ular ion at mle 622; other major series of lines 
arising from the successive losses of trimethylsilanol 
from the molecular ion are at mle 532 (M - go), 
442 (M - 2 x go), 352 (M - 3 x 90) and for the eight 
carbon side chain analog at mle 546, 456, and 366. 
Other prominent peaks were seen at mle 461, 371, 
and 281. and mle 343 and 433. 

24-Nor-5pcholestane-3 a,7a, 12 a,23(,25-pentol 
(VI, Fig. 7) 

24 - Nor - 5/3 - cholest - 23 - ene - 3a,7a, 12a - triace- 
tate (400 mg) was carefully dried and dissolved in 30 
ml of anhydrous ethyl ether and 2 ml of anhydrous 
pyridine. Osmium tetroxide (0.5 g) dissolved in 6 ml of 
anhydrous ethyl ether was added, the solution was 
stoppered and left for 60 hr. The reaction mixture 
was worked up according to Dayal et al. (7). The 
crude pent01 (272 mg) was purified by column chro- 
matography on neutral alumina V with increasing 
amounts of methanol in ethyl acetate (15). The 
fractions were monitored by TLC on silica gel G 
plates of 0.25 mm thickness (Brinkmann) solvent 
chloroform-acetone- methanol 70: 50: 15 (vhlv). The 
fractions eluted with 7-1296 methanol in ethyl ace- 
tate contained 207 mg of 24-nor-5P-cholestane- 
3a,7a, 12a,23(,25-pentol. Crystallization from ethyl 
acetate gave a white crystalline material, mp 172- 
175°C (yield: 52%): IR (KBr disc) 3390 cm-' (OH) 

P 

I I 1 I I I I I I 

m 

1 1 -  1 1 
9 8 7 6 5 4 3 2  I O  

PP M, ( 8 )  

Fig. 4. 100 MHz PMR spectra (in CDCI,) of 24-nor-5P- 
cholestane-3a,7a,12a,25-tetrol (11); 24-nor-5~cholestane-3a,7a,- 
12a-triol (V); and 100 MHz PMR spectrum [in CDCb + DMSO 
(&)I of 24-nor-5~cholestane-3a,7a,12a,23~,25-pentol (VI). The  
strong singlet signal in the region of 6 3.2 is due to the 
solvent DMSO used to obtain the spectrum of (VI). 

(VI, Fig. 3); NMR [CDCI, + DMSO (de)] (Fig. 4; 
Table 2): S 0.68 (s, 3H, l8-CH3), 0.84 (s, 3H, 19-CH3), 
0.99 (d, J = 6 Hz, 3H, Zl-CH,), 1.04 (s, 3H, 26-CH3), 
1.08 (s, 3H, 27-CH3). Mass spectrum of TMSi 
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H i  H z  H z  I12 H z  

24-Nor-5P-cholestane-3a,7a, 12a-triol" 64 84 96 84 92 
24-Nor-5~-cholestane-3a,7ol, 12a,25-tetroln 65 85 9.5 I16 116 
24-Nor-5P-cholestane-3a,7a,12a,23~,25-pentol' 68 84 99 104 108 

Solvent CDC13. 
Solvent [CDCI, + DMSO(d,)I 

derivative (Fig. 8): a prominent peak at mle 131 
arises from rupture of the C-23, C-25 bond (6). 
There were series of lines at d e  667 (M - 131), 

(M - 131 - 3 X 90) and 307 (M - 131 - 4 X 90). The 
other prominent series arises from the successive loss 
of trimethysilanol or trimethylsiloxyl (TMSi = 89 
amu) groups and can be seen at mle 618 (M - 2 

- 89), and 349 (M - 4 x 90 - 89). 

577 (M - 131 - go), 487 (M - 131 - 2 x go), 397 

X go), 529 (M - 2 x 90 - 89), 439 (M - 3 x 90 

RESULTS AND DISCUSSION 

This paper describes the synthesis of the follow- 
ing C26-SterOid alcohols: 24-nor-5P-cholestane-3a,7a,- 
12a-triol; 24-nor-5P-cholestane-3a,7a, 12q25-tetrol 
and 24-nor-5P-cholestane-3a,7a,l2a,23~,25-pentol 
(Fig. 1). These compounds are analogs of certain 
Cz7-bile alcohols that are potential intermediates 
on the pathway leading from cholesterol to cholic acid. 
The nor-compounds will be used as model substances 
in studies of certain steps in the side chain oxida- 
tion of cholesterol. 

24-Nor-5P-cholestane-3a,7a, 12a,25-tetrol (11, Fig. 
2) was synthesized from methyl cholate by a Grignard 
reaction. Formation of the tetrol (11) was monitored 

80- 

- 
I- z 

IL w 
8 60- 

n 

>* 
k 40- 

- 
m z W 

73 

'96 
100% 

by its infrared spectrum (Fig. 3). The reaction 
was complete when the ester carbonyl absorption at 
1730 cm-' of methyl cholate completely disappeared. 
The product had a strong (OH) absorption at 3400 
cm-' as compared to that at 3320 cm-' in 50-choles- 
tane-3a,7a, 12a,25-tetrol (Cz7-series) (7). The NMR 
spectrum of the C2,-tetrol (Fig. 4; Table 2) was very 
similar to that of its CP7-analog (15), except for the 
chemical shift differences in the resonance of the 
C-18, C-19, C-21 and C-26/27 methyls. The mass 
spectrum of the TMSi derivative of the C2,-sterol was 
very similar to that of its C2,-analog, 5P-choles- 
tane-3a,7a,lZa,25-tetrol (6), except for a shift of 14 
amu for the high field fragments containing the 
entire side chain. The base peak of both sterols at 
mle 131 results from the scission of the carbon- 
carbon bond a to the terminal trimethylsiloxyl group 
(6). Although the molecular ion, M+, was not de- 
tected in the spectrum of the Cz6-tetrol, a peak at 
d e  695 (M - 15) arising from the loss of a methyl 
group was observed. A different fragmentation proc- 
ess visible in the 24-nor-5P-cholestane-3a,7a, 12a,25- 
tetrol, and which was not observed in its CZ7- 
analog, resulted in the following peaks: m/e 564 

+ 146)] and 294 [M - (3 x 90 + 146)l. 
(M - 146), 474 [M - (90 + 146)], 384 [M - (2 X 90 

When the Cz6-tetrol (11, Fig. 2) was refluxed for 12 

M-12.90r691 M-139 
371 481 

M-2.90 
M-l2t901151 440 I / I  M - 9 0  

1 42: 

50 100 200 300 400 500 600 
m /e 

Fig. 5. Mass spectrum of 24-nor-5~-cholest-23-ene-3a,7a,12a-triol (111) TMSi-ether. SC = side chain. 

482 Journal of Lipid Research Volume 17, 1976 

 by guest, on June 19, 2012
w

w
w

.jlr.org
D

ow
nloaded from

 

http://www.jlr.org/


W I h 9 0 + 9 7 S C I  
80 

- 
W 
U 
[L 
W 

5 60 

- n 

>- 40 e 
m z 
W 
l- 

? 20 

3 
W > - 

W [ L O  
50 too 200  300 4 00 5 00 600 

m / e  

Fig. 6. Mass spectrum of 24-nor-5~-choIest-25-ene-3a,7n,12n-triol (IV)  TMSi-ether. SC = side chain. 

hr with  glacial acetic acid and acetic anhydride  (3:2, 
v/v) (7) a  mixture of 24-nor-5P-cholest-23-ene- 
3a,7a, 12a-triol and 24-nor-5P-cholest-25-ene-3a,7a,- 
12a-triol was obtained. On  the  other  hand, when the 
Cz6-tetrol was refluxed for 20 hr with a  different 
ratio of glacial acetic acid to acetic anhydride 
(10:  1, v/v) only the A23-triacetoxy-nor-triol was ob- 
tained  (14). This  product was utilized for  the  prepa- 
ration of the 24-nor-5P-cholestane-3a,7a, 12a,236,25- 
pentol  without further purification. 

According  to Scallen and Krueger  (16),  introduc- 
tion of a A24-bond in C2,-steroids produces  a weaken- 
ing or disappearance of one of the  three major 
peaks in the 1365-1395 cm” region of the IR 
spectrum.  This was attributed to  restriction  of the 
free  rotation  at C-24. Similarly, in the  infrared spec- 
trum of the 24-nor-5P-cholest-23-ene-3a,7a, 12a-triol 
the peaks  at  1365-1395 cm” were  absent as com- 
pared to the 24-nor-5P-cholestane-3a,7a, l Pa-triol 
(Fig. 3). The infrared  spectrum of the A25-nor- 
triol had  a  peak  at 883 cm”, which is characteristic 
of the  end methylene group. Nuclear  magnetic 
resonance  spectra allowed unambiguous  assignment 
of the potentially important Az3-bond. Introduction 
of this double  bond  caused  the  appearance of peaks 
at 6 1.60 and  1.68 associated with C-26, C-27 iso- 
propylidene methyls, while CZ6-saturated  steroids of 
the series possess peaks at 6 0.84  and 0.92 associated 
with the C-26 and C-27 gem-dimethyls. Small peaks 
due to  the  protons  attached  to  the  rings  at  C-12, C-7 
and C-3 were noted  at 6 3.9,  3.75 and 3.4, signify- 
ing  that  under  the reaction  conditions used there was 
no  dehydration at t.he 3, 7 or 12 positions of the 
steroid  nucleus. There were characteristic  differences 
in the mass spectra of the two unsaturated A23- 
and Az5-nor-triols. 

The mass spectrum of the TMSi derivative of 
24-nor-5P-cholest-23-ene-3a,7a, l2a-triol (Fig. 5 )  is 

characterized by a base peak at m/e 96  and  a molec- 
ular ion peak  at mle 620; while the mass spectrum 
of the TMSi derivative  of 24-nor-5P-choIest-25-ene- 
3a,7a1,12a-triol (Fig. 6 )  has a base peak at mle 253. 

The major  difference between the two spectra is 
governed by two important bond fissions.  Allylic 
cleavage dominates  the mass spectrum of 24-nor- 
5/3-cholest-23-ene-3a,7a,12a-triol (III) ,  which gives 
fragments  at m/e 551,  461,  371, and 281. In the case 
of the A25 isomer, the ions mle 564,474,384,  and 294 
are  attributed to the  rupture of the bond between 
carbons 22 and 23 (loss  of 55  amu)  together with 
the  transfer of a  hydrogen  atom (1 amu)  from  the 
charged  fragment. Mechanistically, the latter  decom- 
position may be rationalized by a  “McLafferty” 
type of rearrangement (see Fig. 6), in  which the 
transferred  hydrogen originates  from C-20 (12). The 
mass spectrum of the  saturated 24-nor-5P-choles- 
tane-3a,7a,IPa-triol (I, Fig. 1) showed a similar 

[ a +  E] - Pt H2 / c c$@ 

@ ‘) ,“;:I:> Fused NaOAc @ ; 

HO’ H OH 

P 

Reflux 24 hrr ____, 
2 )  OsOq/ether 

HO’ H OH 3) Na2S20q HO’ H OH 

m 4 )  5% KOHIMeOH a 
Fig. 7. Synthesis of 24-nor-5~cholestane-3a,7a,12a-triol and 24- 
nor-5/3-choIestane-3ar,7a, 12a,23.$,25-pentol. 111, 24-Nor-5P- 
cholest-23-ene-3a,7a,l2a-triol; IV, 24-nor-5&cholest-25-ene-3a,- 
7a,I2a-triol;  V, 24-nor-5@-cholestane-3a,7a,12a-triol; VI, 24- 
nor-5P-cholestane-3a,7a,l2a,23.$,25-pentol. 
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Fig. 8. Mass spectrum of 24-nor-5~-cholestane-3a,7a,lZa,23~,25-pentol (VI)  TMSi-ether. SC = side chain; x20 indicates  change in 
sensitivity. 

fragmentation  pattern  to  that of its C2,-analog (1 7). 
This C2,-saturated  triol (I), like the C,,-saturated 
tetrol (11), was more  polar on  TLC  than its (I2,- 
analog  (Table I). 

24 - Nor - 5P- cholestane - 3a,7a,12a,23(,25-pentol 
(VI, Fig. 7) was obtained  from 24-nor-5P-cholest-23- 
ene-3a,7a, 12a-triol by oxidation with one equiva- 
lent of osmium  tetroxide (60% yield). The GLC 
and  TLC characteristics  of this compound  are shown 
in Table 1. They  differ  from those of the C,,-analog, 
but in this case the 24-nor-5P-cholestanepentol is 
less polar  than  the 5/3-cholestane-3a,7a, 12a,24(,25- 
pentol. The mass spectrum of the 24-nor-5P-choles- 
tane-3a,7a,12a,23(,25-pentol is shown in Fig. 8 .  The 
molecular  ion  peak was not  observed,  but  a peak 
at mle 784 (M - 15) was seen and  the  remaining 
fragmentation  pattern was similar to that of 5P- 
cholestane-3a,7a,l2a,24(,25-pentol (15).fjg 
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