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Figure 1.

the carbon and oxygen positions with isotropic thermal pa-
rarneters is continuing. The R factor is 11.8% at the present
time. The data revealed the presence of four crystallo-
graphically independent molecules of 8¢ in the cell.”
ORTEP views (50% probability thermal ellipsoids) of mole-
cule 2 are seen in Figure 1. The structure of 3¢ is unequivo-
cally 5a,17a-cholest-14-en-38-0l p-bromobenzoate. Mole-
cules 1, 2, and 4 have the same D ring conformation, 178
envelope, and similar side chain orientation; C-21 is anti to
C-13 and gauche to C-16. In molecule 3 tlhe D-ring confor-
mation appears to be a 17« envelope and C-21 is gauche to
C-13 and C-16. The end of the cholestane side chain, C-25,
C-26, C-27, is probably disordered in at least two of the
molecules. Other interesting conformational details which
vary in the four molecules will be discussed in a future
paper.

The saturated derivative 4 obtained by hydrogenation of
3 could have either the 14« or 148 stereochemistry. From
13C NMR studies? of 4¢ and 4d, it was tentatively conclud-
ed that 4 is 5a,,148,17a-cholestan-33-ol.
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A Ready Synthesis of 17« Steroids!?

Summary: Reaction of sterol acetates with a A7, A8(14) and
A double bond with hydrogen chloride yields 33-acetyl-
oxy-14-chloro-5¢,148,17a-cholestane  (structure  deter-
mined by X-ray analysis), which is easily dehydrohalogen-
ated to 38-acetyloxy-5a,17a-cholest-14-ene.

Sir: Anhydrous hydrogen chloride in.chloroform has been
described to promote the isomerization of A7, A8, and A8(14)
double bonds to the 14 position in sterols.* Compound la
{rap 104-106°) was obtained as the single reaction product
by bubbling hydrogen chloride for 3 hr at ~60° in a 20-25
mM solution of 38-acetyloxy-5a-cholest-7-ene (2) in di-
ethyl ether. The !H NMR spectrum showed signals at §
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Figure 1. ORTEP plot of 33-acetoxy-14-chloro-5a,148,17a-choles-
tane.

0.81 (C19 CHg, s) and 1.18 (Cig CHg, s). The molecular ion
was absent in the mass spectrum which differed from that
of 3a only in the relative intensity of fragmentation peaks.
By X-ray diffraction analysis the compound was shown to
give orthorombic crystals with cell dimensions: a = 34.148
(10), b = 12.538 (2), ¢ = 6.641 (2) A; space group P2:2:2:,Z
= 4. A total of 1371 reflections was measured up to & = 45°.
The structure was solved by direct methods employing the
program MULTAN.? The final R index was 0.091 for the
1125 reflections with Int. > 2¢ Int. The crystal structure
analysis showed that the examined compound is 33-acetyl-
oxy-14-chloro-5q,143,17a-cholestane (1a). The ORTEP plot
of the molecule is reported in Figure 1.8

Formation of 1b in the reaction of 33-benzoyloxy-5a-
cholest-8(14)-ene (4b) with hydrogen chloride has been re-
ported by Cornforth et al.# According to these authors the
compound is transformed into 38-benzoyloxy-5a-cholest-
14-ene (3b) by shaking the reaction mixture with a saturat-
ed solution of sodium hydrogen carbonate. Treatment of la
under these conditions failed to transform the compound
into 3a, whereas la with excess triethylamine in methanol
at 50° gave the acetate 3¢, which showed 'H NMR signals
at 6 0.87 (Cy9 CHg, s), 1.09 (C1g CHjy, s), and 5.08 (Hys, m).
The mass spectrum showed differences only in the relative
intensity of the peaks when compared with that of com-
pound 3a. Compound 3c failed to crystallize but a crystal-
‘line 343-p-bromobenzoyloxy derivative (8d, mp 101-102°)
was obtained (orthorombic with cell dimensions: ¢ = 22.15,
b = 51.87, ¢ = 11.05 &; space group P212,2y; Z = 16; auto-
matic diffractometer data).” From the above reported spec-
tral data, the structure of 38-acetyloxy-5a,17a-cholest-14-
ene was considered the most probable for compound 3e. To
confirm this hypothesis, reductive ozonolysis of compound
3¢ was performed. The oily ketoaldehyde 5a was obtained
from the reaction. It showed "H NMR signals at 6 0.88 (Cys
CH3, S), 1.2 (Clg CH3, S), and 9.67 (H15, t, J ~ 1,5 H) The
mass spectrum of 5a showed an intense peak at m/e 292
corresponding to the loss of a C11HgO fragment from the
molecular ion. The structure either of aldehyde 6 or of an
isomer of this aldehyde might be assigned to this fragment,
since 4,8-dimethylnon-2-en-1-al (6), isolated as the semi-
carbazone, was obtained by pyrolysis of 5a. On the other
hand pyrolysis of 5b was described by Cornforth et al.# to
give 6, thus confirming the presence of a A* double bond
in 3e.

Acetate la was obtained with hydrogen chloride at low
temperature also from 3a, 3¢, and 4a. On the basis of these
experimental evidences, the mechanism shown in Scheme I
may be hypothesized for this reaction. Dilution and low
temperature seem to promote the formation of 3a instead
of le which is obtained under the conditions reported by
Cornforth et al.* Trans addition of HCI to the Al4 double
bond starting with the attack of a proton at carbon 15 from
the less hindered « side of the molecule would yield 33-
acetyloxy-14-chloro-5a,1483-cholestane (a). From the mo-
lecular model it is apparent that the 143-Cl, 133-CHjs, and
178 side chains strongly interact and that these interac-
tions can be avoided by elimination of chloride ion, fol-
lowed by ring C contraction and formation of the spiranic
olefin b with loss of the 17« hydrogen. Reaction of the spi-
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ranic olefin b with hydrogen chloride formally reverses the
rearrangement starting from the attack of a proton at 175
position and with the final introduction of chloride ion at
position 148.°
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