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Abstract -Quantitative comparisons of the product ratios of the mechanistically similar diazomethane 
and Tiffeneau-Deqjanov homologations of 17~hydroxy-5rr-androstan-3-onc and 5o-cholestan-3-one 
have shown that equatorial approach of diaxomethane to the C-3 CO group predominates to the 
extent of 70-79%. The data for both the C-17/3-OH and -C&I,, substituted steroids are in close 
agreement thereby confirming that the C-17 substituents do not exert any significant long range 
effect on the reactions studied. 

INTRODUCTION 
During the course of our investigations on the 
diazomethane homologation of ring A of steroid-3- 
ketone? such as 1 we became interested in whether 
axial or equatorial approach of diazomethane to the 
C-3 CO group was favoured and how this factor 
would affect the ratio of the isomeric A-homo-3- 
and 4-ones 2 and 3 produced in the subsequent 
homologation reaction. 

Very little is known regarding the parameters 
controlling the direction of addition of diazome- 
thane to cyclic ketones. Although diazomethane 

*For Part XVIII see J. B. Jones and K. D. Gordon, 
Biochemistry 12, 71 (1973). Abstracted from the Ph.D. 
thesis of P. Price, Universitv of Toronto (1972). A me- 
liminary commu&ation on-some of these results ‘has 
been published.’ 

tSince the “effective bulk” of diaxomethane is not 
easy to assess, consideration of the torsional and steric 
factorslO involved is not possible. 

R 

is a r&like nucleophile the data available on the 
stereochemically analogous cyanide,3-4 ethinyl,3-5 
and nitromethane3.6 anions are not helpful since the 
products of their additions to ketones are formed 
under conditions of thermodynamic control. In 
contrast, diazomethane undoubtedly reacts under 
kinetically controlled conditions since equilibra- 
tion of the starting ketone and diazomethane, and 
intermediates such as 4 and 5, will be precluded by 
facile loss of nitrogen from the latter. However, on 
the basis of the studies carried out on the home- 
logations of cyclopropanones,’ Calkylcyclohexan- 
ones,% and trans-2decalone,s for which diazo- 
alkane addition totbe ketone from the least hindered 
or equatorial direction was concluded to pre- 
dominate to a greater or lesser extent, it would be 
predicted that equatorial attack by diazomethane 
of the CO group of f would be prefetred.t The 
results presented in this communication contirm 
this prediction. 

The initial intermediates arising from axial and 
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equatorial approach of diazomethane to compounds 
1 would be 4 and 5 respectively. Unfortunately, 
since it is not possible to generate each of these (or 
their subsequent equally transient” derivatives) 
independently of the other, the consequences of the 
differences in configuration on the proportions 
formed of the possible products cannot be deter- 
mined directly. However, the analogous inter- 
mediates 6 and 7 of the closely related Tiffeneau- 
Demjanov rearrangementI can be obtained from 
hydroxyamine precursors of establishable stereo- 
chemical integrity and purity. Accordingly, we 
turned our attention towards this reaction in the 
hope that it would provide an insight into the re- 
arrangement consequences of the different con- 
figurations of the two epimeric diazomethane addi- 
tion intermediates 4 and 5. That epimeric Tiffeneau- 
Demjanov intermediates such as 6 and 7 do give 
rise to different product, or bond migration, ratios 
is well establishedR.s. 13-15 and several groupse. 18. I7 
have studied Tiffeneau-Demjanov analogues of 
diazomethane-cyclic ketone reactions in attempts 
to understand the factors involved in the two related 
processes. The investigation by Carlson and Behn” 
on rrans-Zdecalone has been the most rigorous of 

*Consideration of the Tiffeneau-Demjanov inter- 
mediates 6 and 7 as reasonable models for the corre- 
sponding diazomethane reaction species 4 and 5 can be 
questioned on the grounds that in 4 and 5, an alkoxide 
anion is present whereas in 6 and 7, the equivalent func- 
tion is a hydroxyl group. However, since the home 
ketone ratios obtained with diazomethane in basic meth- 
anol are identical with those from analogous homologa- 
tions in neutral methanol solutions* (for which the alkox- 
ide anions of 4 and 5 will be largely protonated”~‘“), 
the assumption that the Tiffeneau-Demjanov and dim 
methane intermediates are closely similar is considered 
valid. 

tShortly after the completion of this synthetic portion 
of our investigation, details of a virtually identical ap 
preach to the same cholestane compounds were reported 
by Sykes er al.* The properties of the Tiffeneau-Dem- 
janov intermediates obtained were in total agreement 
except for the minor cyanohydrin acetate 12b, which 
was only partially purified by the latter authors. 

these previous studies and their general rearrange- 
ment procedures have therefore been followed in 
this investigation.* 

RESULTS AND DLSCUSSION 

The comparative diazomethane and Tiffeneau- 
Demjanov homologation reactions were carried 
out on 5a-3-oxo-steroids with polar (OH) and non- 
polar (C,H,,) C-17/3 substituents. The sequences 
of reactions performed were identical for both 
series of compounds and are summarized in 
Scheme 2. 

Treatment of the 17ghydroxy ketone la with 
potassium cyanide in acetic acid, followed by 
acetylation, yielded a mixture of the epimeric 
cyanohydrin acetates 8c and 12c in which the axial 
cyano derivative SC predominated to the extent of 
- 8 : I. The equatorial cyan0 epimer 12~ had not 
been isolated previously.1g Reduction of the puri- 
fied cyanohydrin acetates with lithium aluminum 
hydride gave the corresponding hydroxy amino- 
methyl compounds 9a and 13a which were difficult 
to purify and which were therefore converted 
directly to the more easily handled acetonides 10a 
and 14a respectively. The latter were further char- 
acterized as their acetate derivatives llc and 1%. 

The designations of the C-3 configurations of the 
hydroxy aminomethyl intermediates 9a and 13a as 
shown in Scheme 2 follow from the initial assign- 
ments of the stereochemistries of their cyanohydrin 
precursors. For the latter, the predominance of the 
axial cyan0 product under conditions of thermo- 
dynamic control was expected from a consideration 
of the conformationalfree energy between hydroxyl 
and cyan0 groups,“” and by analogy with the course 
of addition of cyanide ions to other substituted 
cyclohexanones.3.4 However, in view of the im- 
portance of unambiguous assignments of the C-3 
stereochemistries of 9a and 13a, and of their acetolt 
ides 10a and 14a, to the study in hand. the con- 
figurations of 13a and 14a were rigorously estab- 
lished as outlined in Scheme 3. On treatment with 
sodamide in liquid ammonia, the a-oxirane 16a of 
previously verified C-3 geometry*’ gave the equa- 
torial amino methyl compound 13~1, the acetonide 
14a and N-acetate 15e of which were identical 
with the samples derived from the minor cyano- 
hydrin epimer 1%~. 

The synthetic operations followed above for the 
C-17p-hydroxy compounds were then repeated in 
the cholestane series andtheC_3epimericTifTeneau- 
Demjanov intermediates 9b and lob, and 13b and 
14b were obtained without difficulty. The C-3 COII- 
figurations were again rigorously established ~?a 
the oxirane 16b.t 

Before proceeding with the evaluation of the in- 
fluence of the C-3 configuration on the product 
ratios from TiiTeneau-Demjanov rearrangements 
of 9a, 9b and 13a, 13b, it was necessary to establish 
a reliable procedure for analyzing the properties 
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of the A-homoketone 2a, 2b and 3a, 3b produced 
since mixtures of such compounds are difficult to 
resolve. Furthermore, even when the isomers are 
separable, the yields obtained of the pure home 
ketones are often very low.* The problem is par- 
ticularly acute for the homocholestanones with 
Levisalles and his coworkers having shown” that 
most of the literature data2. 16. IQ. 22.z4* 25 on 2b and 3b 
are inaccurate to a greater or lesser degree owing 
to the failure of mixtures of these compounds to 
yield to even the most rigorous purification pro- 
cedures. The only reliable analytical method has 
proven to be one based on ORD or CD differ- 
ences.‘.” The ORD Cotton effect amplitude calib- 
ration graphs obtained using pure samples of the 
17@hydroxyhomoketones 2a and 3a and the corre- 

*Authentic samples obtained by chemical fractionation 
were kindly provided by Professor J. Levisalles. 

sponding cholestanones 2b and 3b* were linear and, 
using mixtures of 3- and Cones of predetermined 
compositions, it was found that the A-homoketone 
ratios could be determined to within < ?3% by 
this method. 

Diazomethane and Tiffeneau-Demjanov ring 
enlargements were then carried out in duplicate 
on la, lb and lOa, lob, 14a, 14b respectively. Fol- 
lowing each reaction, the total products were 
analyzed by GLC in order to ascertain the per- 
centage yields of the A-homoketones 2a, 2b and 3a, 
3b and of the epoxides 16a, 16b and their C-3 
epimers. The reaction mixtures were then chrom- 
atographed in order to separate the A-homoketones 
from all other components. The ORD spectrum of 
the total A-homoketone component of each reac- 
tion was then measured and the proportions of 3- 
and Cketones present determined from the ampli- 
tudes of the Cotton effects. The results are sum- 
marized in Table 1. They show clearly that Tif- 
feneau-Demjanov rearrangements of the C-3 epi- 
merit precursors do give significantly different A- 
homo-3- to Cketone ratios. The product ratios 
from the corresponding diazomethane homologa- 
tions are similar to those from the Tiffeneau- 
Demjanov precursors derived from the equatorial 
aminomethyl compounds thereby indicating that 
for the kinetically controlled diazomethane reac- 
tion, the incoming nucleophile approaches the C-3 
carbonyl predominantly from the equatorial direc- 
tion. Furthermore, since the two rearmngement 
processes are considered to proceed via the 
closely analogous intermediates 4, 5, 6 and 7, the 
product ratios recorded in Table 1 can be used to 
provide a quantitative estimate of the preference of 
diazomethane for equatorial attack of the carbonyl 
groups of la, lb. The relative percentages of equa- 

Table 1. Comparison of product ratios and influence of C-3 stereochem- 
istry of intermediates on diazomethane and Tiffeneau-Demjanov home 
logations of Sa-androstane- 17&01- and 5acholestan-3-ketones and their 

derivatives 

Starting 
material 

Homolog. % Yield Mol. amp.O % Ratiob Calc % ratio 
method 2+3 2+3 2:3 5:4 

loa 
140 

la 
10b 
14b 
lb 

TE 95 80 (-- (- 8) ly + + 32.2 I.6 49*5:50.5 61.5:38.5 
DM 75 (- 7) +9.0 59:41 79:21* 
TD 88 (- 5) + 32.0 48:52 
TD 73(- 15y -6.3 63:37 
DM 80(-- 13) +5.2 58.5:41.5 70:30 

The values cited are averages of the data obtained from duplicate runs 
reproducible to within _’ 3%. 

“From ORD spectra in MeOH. 
bObtaine.d using calibration graphs prepared using II values of pure 

samples of Za,33 and 2b. 3b.” 
cValues in parentheses are % yields (GLC) of C-3 oxiranyl products. 
dPreferred values. cfreference 1. 
‘Sykes et al. ra observed 20% oxirane. 
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torial and axial approach calculated* on this basis 
(Table 1) are found to be similar for both steroid-3- 
ketones la, lb with equatorial attack being fav- 
oured to the extent of 70-79%.t These conclusions 
are similar to those drawn by Carlson and BeIuP for 
ring expansions of the related trans-2decalone. 
For the latter compound, analysis of the product 
ratios as described above gives a calculated 56 : 44 
equatorial/axial ratio for the direction of diazo- 
methane approach of the carbonyl group. The 
increased proportion of equatorial diazomethane 
attack of the steroid ketones may be due to a 
slightly decreased accessibility of the C-3 carbonyl 
from the axial direction resulting from the convex 
character of the steroid skeleton.% The formation 
of greater amounts of epoxides from diazomethane 
homologation of la,b and from 14a,b than from 
10a.b (Table 1) is also in accord with predominant 
equatorial approach of diazomethane to the C-3 
CO. The larger epoxide yields from the equatorial 
diazomethyl epimers is satisfactorily accounted for 
by the suggestion of Carlson and Behn@ that trans- 
annular interactions between CH,N,+ and C-1,5 
hydrogens operates against the transition states 
leading to oxirane formation. 

It has been noted previously’.22 that studies of 
models and consideration of the factors affecting 
differential bond migration give little indication why 
formation of the 3- and CA-homoketones from 
epimers such as 6 and 7 should not be equally 
favoured. Qualitative conformational analyses of 
the probable carbonium ion transition states in- 
volved8 are more helpful in this regard. They show 
that transannular interactions between the C-19 
Me hydrogens and those of an equatorial metbylene 
residue of a diazomethyl group would favour con- 
formations leading to the experimentally observed 
preferential migrations of C-3.4 over C-2,3 bonds. 
In contrast, no similar preference of one bond 
migration is apparent from a consideration of axial 
methylene - C-5 H interactions. However, although 

*The calculations were performed as illustrated below: 
If D = % axial diazomethyl epimer and e = % equatorial 
diazomethyl epimer. then a+e = 100%. For the 17/3- 
hydroxy series. TitTeneau-Demjanov homologation of the 
equivalent intermediates gives 495: SO.5 (axial diazo- 
methyl) and 61.5: 38.5 (equatorial diazomethyl) ratios 
respectively of 2a:3a For the corresponding diazo- 
methane reaction, the ratio is 59 :4l. Thus, provided 4 
and 6, and 5 and 7 are mechanistically analogous under the 
respective reaction conditions, 49.50 + 61.5e = 59 and 
50*50+38.5e=41. From these equations, and the fact 
that a + e = 100, the individual values of e and a are 79 
and 2 1 respectively (Table 1). 

tFor the presumably kinetically controlled addition of 
methyl Grignard reagent to lb a similar equatorial:axial 
(- 60 : 40) product distribution is observed.m.27 

SAlthough several groups*~~~~ have determined the 
ORD spectra of their Sa-A-homocholestanones, the a 
values reported show clearly that the samples were 
impure. 

these analyses are in accord with the experimental 
data (Table 1) they are not considered overly 
significant in view of the small free energy diier- 
ences (< 350 cal mole-l)m between the transition 
states that the product ratios reflect. 

Note on Long Range Effects and Apparent Contmdic- 
tions in the A-Homosteroid Literature 

When this investigation was begun, one of the objec- 
tives was to have heen an evaluation of the apparently 
unique long-range effect exerted by the C-l7p C,H,, 
function on the diazomethane homologation reaction.* 
However, as stated above, this effect ~89 subsequently 
shown to be spurious” and the data of Table 1 confirm 
the conclusion that the nature of the C- 17 substituent does 
not affect the homologation pathway to any significant 
extent. In view of the number of groups, including our- 
selves, who have been misled into considering their 
samples of A-homocholestanones to be pure.2~1u~‘*~P2~M~*5 
and the continuing interpretations of these data as being 
contradictory with respect to the ratios of C-2 to C-3,4 
migration,” it should be reemphasized= that the normal 
purification and analytical techniques do not effect 
satisfactory separations of the A-homocholestanones 2b 
and Jb. The usual spectroscopic or TLC and GLC analy- 
tical methods do not enable theisomers tobe distinguished 
and the data hased on these methods alone are of ques- 
tionable validity. For example, although GLC has been 
used extensively in the studies on A-homosteroids, we 
have found that 2b and 3b, or their N,Ndimethylhydra- 
zones,JO cannot be distinguished using SE-30, QF-1, 
XE-60, NPGS, STAP, Carbowax-2OM or PDEAS 
columns. This syndrome appears general for A-homo- 
steroid ketones with non-polar C- I7 groups such as C,H,, 
and H. In such cases the pure isomers can only be ob 
tained by chemical fmctionation” or independent syn- 
thesis* and reliable determinations of the proportion of 
each isomer in mixtures of such compounds require 
analysis by the ORD (or CD) method.S As would be 
expected, the a values of pure samples of the variously 
C-17 substituted A-hom*3- and 4-ones respectively are 
very similar.‘.” In the light of the total data now available, 
the conformational justifications presented for exceptional 
predominance of one bond migration over the othel3* are 
no longer required. 

EXPERIMENTAL 

Apparutus and materials. M.p’s were determined on a 
FisherJohns block and are uncorrected. IR spectra were 
recorded on a Perkin-Elmer 237B spectrophotometer. 
NMR spectra were determined using TMS as the internal 
standard on a Varian A-60 or HA- 100 instrument. Mass 
spectra were obtained with a Bell and Howell 21-490 
mass spectrometer. ORD measurements were made in 
methanol on a Jasco-Durrum ORDlUV5 spectropolari- 
meter. GLC analyses were performed on an F and M 400 
biomedical unit with the usual columns used being 3% 
SE-30, 1% QF-I, and 2% XE-60, all on silanized Chm 
mosorb G. Column chromatographic separations were 
effected with deactivated alumina Silica gel G was used 
for analytical and preparative TLC and the compounds 
were visualized with iodine vapour. All solvents were 
redistilled and, unless indicated otherwise, ail compounds 
were purified at least until homogeneous to GLC analysis 
on 3 columns. 
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Preparations of 17/3-hydroxy-5a-androstane derivatives 

3a-Cyano-3&17B-diacetoxy-5oandrostane (8c) and 
3fl-cyano-3a,i7&fiacetoxy-ja-androstane (12c). A soln 
of la (10 9;. 34-5 mmoles) in abs EtOH (900 ml) was added 
to a soln of KCN (I 10 g; 1.7 moles) in water (600 ml) and 
the stirred soln cooled to 0”. AcOH (I 50 ml, 2-6 moles) 
was then added dropwise and stirring was continued for a 
further 1 hr.‘O The soln was then poured into water (I I) 
and the precipitated solid 3,17/3-dihydroxy-3a-cyanc+5a- 
androstane (IO-6 g. 97%) obtained was filtered, washed 
well with water, and then dried in vacua over PtOs; 
IR(KBr) 3436 and 2240 cm-‘. 

A soln of the above mixture of cyanohydrin epimers 
(IO g, 3.1 mmoles) in AGO (300 ml) and pyridine (400 ml) 
waskept at 22” for 15 hr and was then poured into water 
(2 I). The solid which senarated was filtered off and 
washed well with water. The product was then washed 
separately with a small portion of ether (30 ml) and the 
ethereal soln saved for work-up as described below. The 
residual material (8.6 g) was found by GLC analysis to be 
- 99% 8c. Recrystallization from MeOH gave needles of 
pure material (6.1 g) m.p. 207.5-208.5” (lit.‘B m.p. l98- 
200”); IR(KBr) 1750 and 1727 cm-‘; NMR (CDC&) 
80.78 (3H, s, C-18 Me).084 (3H, s, C-19 Me), 2.00 (3H, 
s, C-178 OAc), 2.03 (3H, s, C-38 OAc), 4.62ppm (lH, 
‘t’,* J = 8 Hz, C-17a H); mass spectrum (70 eV) m/e 40 I 
(parent ion). (Found: C, 71.72; H, 864; N, 3.44; Calcd. 
forC,,H..NO.: C. 71.79: H. 8.78: N. 3.49%~) 

Ch;b&tog&phy of the material (3.8 g), obtained from 
the initial 30 ml ethereal washing, on Florisil (40% di- 
ethylether-60% hexane elution) gave 12e (0.71 g) which 
on recrystallization from MeOH afforded needles, m.p. 
185.5-186”; IR(KBr) 1754 and 1727 cm-‘; NMR(CDC&) 
80.80 (3H, s, C-18 Me), 086 (3H, s, C-19 Me), 2.01 (3H, 
s, C-17/3 OAc). 2.11 (3H, s, C-3a OAc), 460 ppm, (IH, 
‘t’, J = 8 Hz, C-17&I); mass spectrum (I5 eV) m/e 401 
(oarent ion). (Found: C. 71.82: H. 8.67: N. 3.58. Calcd. 
f&C,H,Nt$: C, 71.791 H, 8?8; N, 3.49%) 

17/3-Hydroxy-3 (S)-Spiro-[5’-(2’,2’-dimethy/-l’,3’-oxa- 
zo/idine)]-5a-androstane (10a). A soln of 8c (5.Og. 12.5 
mmoles) in anhyd benzene-ether (1: 1, I I) was added with 
stirring to a slurry of LAH (6.25 g, 165 mmoles) in anhyd 
ether (500 ml) over a period of 45 min. The mixture was 
stirred for a further 30 min at 22” and was then heated 
under reflux for 24 hr. The excess hydride was then de- 
composed by the cautious addition of water and NaOH 
(250 ml, 2 N) added to the resulting suspension. The solid 
material produced was filtered off, washed well with 
water, dried and extracted in a Soxhlet apparatus with 
acetone (300 ml) for 3 days. The acetone soln was eva- 
porated and the solid obtained (3.7~) was chromate 
graphed on neutral alumina (prepared in chloroform). 
Compound 10a was eluted with chloroform: MeOH: 
ammonia (9: 1.5: I) which, after recrystalhzation from 
acetone, gave needles, m.p. 165-167”; IR(CHCb) 3610 
and 3333 cm-‘; NMR (CDCI,) 60.73 (3H, s, C-18 Me), 
084 (3H, s, C- 19 Me), I .35 and I-37 (6H, 2s. Mq(N)O), 
2.65 (2H, s (broad), NH and OH), 299 (2H, s, NCH,), 
3.59ppm (lH, ‘t’, J= 8 Hz, C-17&f); mass spectrum 
(15 eV) m/e 361 (parent ion). (Found: C, 76.37; H, 10.75; 
N, 3.90. Calcd. for GH,NQ: C, 76.42; H, 10.87; N, 
3.87%.) 

The acetonide 1Oa was further characterized as its N- 
acetate by treatment of 10a with AqO in pyridine. The 
amide llc was recrystallized from 2,2,4-trimethylpentane 

*The symbol ‘1’ is used throughout to denote an ap- 
parent triplet. 

as needles m.p. l87.5- 188”; IR(KBr) 1736 and 1667 cm-l; 
NMR(CDClJ 88.79 (3H, s, C-18 Me), O-86 (3H, s, C-19 
Me), I.58 and l-61 (3H, 29, MqC(N)O), 2-03 (3H. s, 
C-l 7@ OAc), 3.52 (2H, AB q, 83.55, Sa3.49, JAB = IO Hz, 
NCH,), 2.07 (3H. s, NAc), 464 ppm (IH, ‘t’, J = 8 Hz, 
Cl7aH); mass spectrum (15 eV) m/e 430 (strong) 
(M-15) (nonarent ion). (Found: C. 72.65: H. 9.63: N. 3.04. 
Calcd.‘forC,,H,NO;: C, 72.77; H, 9*73iN;3.14%.)’ 

17@-Hydroxy-3 (R)-Spiro-[5’-(2’,2’-dimethyl-l’,3’-oxa- 
zolidine)]-5a-androstane (14a) 

(a) By reduction of 3~-cyano-3a,l7&diacetoxy-5a- 
androstane (12~). Compound 12c (I +5 g, 3.75 mmoles) in 
anhyd benzene-ether (1: 1, 300 ml) was reduced with 
LAH (2.3 g, 60.5 mmoles) in anhyd ether (15Oml) as de- 
scribed above. Compound Ma was obtained as a colour- 
less semi-solid oil which could not be crystallized; NMR 
(CDCl& 8 0.72 (3H, s, C-18 Me), O-75 (3H. s, C-19 Me), 
I.35 (6H, s, MqC(N)O). 2.08 (2H, s (broad), -NH and 
OH), 2.87 (2H, s, NCH& 3.62 ppm (IH, ‘t’, J = 8 Hz, 
C- 17aH), mass spectrum (I5 eV) m/e 361 (parent ion). 

(b) By reaction of (3R)-spiro(3.2’-oxiranyyl)-Sa-andro- 
stan-17&o/ (Ma) with sodium amide. A mixture of liquid 
ammonia (100 ml), compound 16a, m.p. 170-172” (lit.2’ 
2 1 m.p. 174- 1769 2 g, 6.6 mmoles. (prepared by reaction 
of la with dimethylsulfoxonium methylide*‘) in dry THF 
(25 ml), and NaNHt (4 g, 100 mmoles) was kept in a 
stainless steel bomb at 22” for 4 days. Water (30 ml) was 
then added dropwise to decompose any unreacted NaN H, 
and the residual ammonia allowed to evaporate. The 
aqueous mixture was extracted with chloroform (8 X IO0 
ml) and the chloroform extracts washed with sat NaCl aq 
(2 x 50 ml) and then dried (MgSO,). Evaporation of the 
chloroform extract gave 13a as a yellow solid (1.5g) 
which was dissolved in acetone (150 ml) and then eva- 
porated to give the corresponding acetonide as a yellow 
oil (I .68 g). 

Chromatographic purification as described above again 
yielded the acetonide 14a as a noncrystallizable oil. 

The samples of the acetonide 14a were further charac- 
terized by conversion to 1Sc with AGO in pyridine. The 
amide 15e recrystallized from 2,2,4_trimethylpente as 
needles m.p. 1~13-114”; lR(KBr) 1736 and 1664cm-I; 
NMR (CDCI,) 80.78 (6H, s. C-18 Me and C-19 Me), 1.58 
(6H, s, MqC(N)O). 2.02 (3H. s, C-17B OAc), 2.03 (3H, 
s, NAc), 348 (2H, s, NCH,). 4.65 ppm (lH, ‘t’, J = 8 Hz, 
C-17aH); mass spectrum (ISeV) mle 430 (M-15) (no 
parent ion). (Found: C, 7268; H. 986; N, 389. Calcd. for 
C2rH*pNOd: C. 72.77; H. 9.73; N, 3*14%.) 

Preparations of Sa-cholestane derivatiues 
The procedures followed paralleled those described 

above for the corresponding 5a-androstane derivatives. 
Except where indicated otherwise, the analytical and 
spectroscopic data for the compounds prepared corre- 
sponded with those recorded by Sykes er al?’ 

3/3-Acetoxy-3a-cyano-5a-choiestane (lb) and 3a-ace- 
toxy-3@-cyano-5a-chukstane (12b). Treatment of lb with 
KCN in aqueous AcOH gave a quantitative yield of the 
expected cyanohydrin epimers which were acetylated to 
give 8b. (76%) needles from EtOH m.p. 129130” (ht.= 
m.p. 125-126”) and Db (1%) needles from m.p. 141-142” 
(lit.” m.p. 100- 1 IO?; IR(CHClJ 1754 cm-l, NMR 
(CDC&) 6066 (3H, s, C-18 Me), 085 (3H. s, C-19 Me). 
and 2-l I ppm (3H, s, C-3= OAc); mass spectrum (70 eV) 
m/e 455 (parent ion). (Found: C.79.16; H, 10-80; N, 3.15. 
Calcd. forC&,H,NO,: C, 79.07; H, 10.84; N.3.07%.) 

3(S)-spiro-[5’-(2’,2’-dimethyl-l’,3’-oxazolidine)l-5a- 
cholestane (lob) was obtained in 95% yield by LAH 
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reduction of 8b followed by acetone treatment. It recry- 
stallized from acetone as needles m.p. 146 147” (lit.‘B.Zt 
m.p. 145-146”). Acetylation afforded the N-acetate llb, 
needles from acetonitrile m.p. l39.5- 140”; IR(KBr) 1672 
cm-‘; NMR (CDCI,) 80.66 (3H, s, C-18 Me), 0.85 (3H, 
s, C- 19 Me), I .58 and 166 (6H. 2s. M%C(N)O), 2.07 (3 H, 
s, NAc), 3.51 (2H, AB q. 6A3.54, 6a3.49, JAB = 10 Hz, 
NCH,); mass spectrum (I 1 eV) m/e 484 (M-15) (no 
patent ion). (Found: C, 79.34; H, 11.43; N, 2.88. Calcd. 
for C,H,,NO,: C, 79.30; H, 11.49; N, 2.80%) 

3 (R) -Spiro-[ 5’-(2’,2’-dimethyl- 1’,3’-oxozolidine)]-Sa- 
cholesrane (14b) was obtained by two methods. 

(a) By LAH reduction of 12b followed bv acetone 
treatment; a 50% yield of 14b as a GLC pure oil was ob- 
tained: NMR(CDCI,)80.66(3H.s.C-18 Me).0.76(3H. s. 
C-19 Me), 1.33 (6Hi’s, MqC(N)d) and 2.87ppm (2H. s, 
NCH,); mass spectrum (1 I eV), m/e 457 (parent ion). It 
was more completely character&d as its N-acetate 15b. 
needles from acetonitrile m.p. 163-164”. IR(KBr) 1664 
cm-‘; NMR (CDC&) 60.66 (3H, s, C-18 MehO. (3H, s, 
C-19 Me), 1.59 (6H, s, MqC(N)O), 2.03 (3H, s, NAc), 
3.39 ppm (2H, s, NCH,); mass spectrum (11 eV), m/e 484 
(M-15) (no parent ion). (Found: C, 79.59; H, 11.47; N, 
290. Calcd. forC,H,,NO,: C, 7Y.30; H, I I .4Y; N,2.80%.) 

(b) By reaction of 16b, m.p. l3l- 132”. (lit.“’ m.p. 131- 
132”), prepared by treatment of lb with dimethylsulfox- 
onium methylide*’ with NaNH, in liquid ammonia fol- 
lowed by reaction of the product 13b with acetone. 

Tgeneuu-Derqjunov rearrangements of lOa,b und 
14a.b. The procedure followed was essentially that 
described by Carlson and Behn.B Each individual aceton- 
ide lOa,b, 14a,b (75-5OOmg) was treated with NaNO, 
(5 molar excess) in 10% aqueous AcOH at 0”. After 
stirring for 30 min at 0” the soln was warmed to 22” for 
30 min and finally heated on a steam bath for 20 min. The 
resulting suspension was cooled, thoroughly extracted 
with ether, and the ethereal extract washed with NaHCO, 
aq. Evaporation of the dried (Mg SO,) ether soln gave a 
solid which was analyzed by GLC for A-homoketone and 
epoxide content. The A-homoketone fraction was then 
separated from all other material by column chromato- 
graphy on alumina (prepared in hexane for the cholestane 
series and in hexane-benzene (1: 1) for the I7phydroxy- 
androstanes) using hexane and hexane-benzene elution. 

The A-homoketone fractions were combined, evapor- 
ated and their ORD spectra determined. Using the aver- 
age molecular amplitudes of duplicate runs, and the 
calibration graphs obtained from the ORD curves of pure 
2a(11=-Y8)and3a(u=+l5Y),2and2b(u=-Y7)and 
3b ((I = - l4Y),= the proportions of the respective A- 
homo-3- and -4ones were calculated. The results ob- 
tained are summarized in Table 1. 

Diuzomethane homologation of la,b. The diazo- 
methane homologations of la and lb were carried out as 
described previously.* The A-homoketone mixtures were. 
analyzed and separated as in the corresponding Titfeneau- 
Demjanov procedure and their ORD amplitudes used to 
estimate the 3-onel4one ratios as &fore. The results are 
summarized in Table 1. 
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