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Aba&yt-Tk intlucna of substititucnts at C-3, C-6 and C-5a on tk chemical shifts of the 3a-, 38-, 4a-, 
4fb and 6a-protons in tk chokstane seti arc described. 

DUIUNG chemical studies involving Sa-hydroxy- and 5a-acetoxy3,6disubstituted 
cholestanes we had occasion to examine in some detail the NMR spectra* of these 
compounds. For many of these compounds, in addition to the protons geminal to 
substituents at C-3 and C-6, the 4a- and 4bproton resonances appeared clearly 
separated from the methylene envelope region of the spectrum The signals due to the 
4a- and 4B-protons were identified by double-irradiation experiments. 

Comparison of chemical shift data for the 6a-proton of the 5a-hydroxy- and 5a- 
acetoxy- derivatives of 3,6bubstituted cholestanes (Table 1) provides more extensive 
documentation for the effect’ of acylation of a 5a-OH group on the chemical shift of 
a 6a-proton. Similar marked shifts (Table 2) in the &-proton resonance were found to 
occur on acetylation of the &z-OH group of 6-substituted-3-keto-cholestan-Sa-ols. 
The parallel shifts in the 4a- and 6a-proton resonances found for these latter 
compounds are consistent with a preferred conformation for the 5a-acetate function 
in which the CO group is symmetrically located relative to the 4a- and 6a-protons. 
In contrast to the marked deshielding effect on the 4a- and 6a-proton resonances of 
a %-acetate group, acetylation of a %-OH group results in shielding of the 4bproton 
resonance (Tabk 2) Table 2 also reveaIs the effect on the chemical shift 4u- and 48 
proton resonances of variation of 6~substituents. 

Naryanan et aLls2 have suggested that the preferred conformation for the 5u- 
aceme function is that one (I) in which the CO group is eclipsed with the C--O bond. 
With the ester group in this orientation the marked deshielding of the 4a- and 6a- 

l Determined at 60 MC for loo/, w/v solutions in CDCl, with CHCI, ad TMS as intcmal standards. 
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protons must arise from a CO oxygen atom-proton proximity effect rather than as a 
result of the anisotropy of the CO function.’ 

Acetylation of a &z-OH group of 3g$-disubstituted-cholestan-Sa-ols results in a 
shift (ca. 04 ppm) to higher field of the 3at-proton resonance (Table 3) These values 
are in accord with the isolated result (043 f 005 ppm) for the 3bacetoxy-5a- 
hydroxy+I-acetylthiok-cholestane system4 The 3fSproton resonance of 3a,6g- 
disubstituted-cholestan-Sa-ols was subject to only minor shifts (001-007 ppm) to 
higher field on acetylation of the &-OH group. 

TABLE 1. CHIBUCAL mm OF 6s~ (pm DOWNFIEID PROM TMS) RJR 3,6msmm~-5a-oxYOLINATEo 

CHOLESTANES 

3-Substituent 6-Substituent 
6a-H for 

Scr-Hydroxy- 
6a-H for 

So-Aatoxy- 6 -&al SeoAC 

Et: 
XH,-- 
a-OH 
a-OAc 

BCl 
BOH 
a-OH 

j%OAc 

w 
::AC 

E 
BOAc 
fl-OAc 
B-GAc 
p-OAc 

EH 

412 590 + 1.18 
3.85 520 + 1.35 
424 5.50 + 1.26 
4,15 5.87 + 1.12 
385 512 + 1.27 
4.23 5.45 +1.22 
4.68 5.80 + 1.12 
4-15 5.80 + 1.05 
4.74 978 +1.04 
4.72 5.80 +1.08 
3.85 505 + 1.20 
3.58 4.65 + 1.07 

TABLE 2. CHEMICAL SHTFT (PPM) oz 4a-H AM) +-H mu Csuw -AN-hNl?S 

6p-Substituent 
43-H 43-H 

for 5a-Hydroxy- for 5a-Acetoxy- 
6 d hoAs s- 

H 2.12 3,n + 1.15 
OAc 204 3.31 + 1.27 
Cl 2.15 3.38 + 1.23 
F 2.12 3.33 +122 

6~Substitueot 4BH 
for Sa-Hydroxy- 

4BH 
for 5a-Acetoxy- 

H 267 2.51 -016 
OAc 2.88 2n -011 
Cl 3.34 3.14 -OM 
F 3.15 298 -017 
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The effect of acetylation of a Z&OH group on the chemical shifts for the &- and 
4&protons is markedly dependent (Tabk 4) on whether Cd is tetrahedral or trigonal. 
The introduction of a ketone function at C-6 into %z-hydroxy-3-ketocholestaae is 
accompanied by a shift of the &-proton resonance to lower field (019 ppm); for 
5a-acetoxy-3-keto-cholestane the 4a-proton resonance shifts to &&Aield ((349 ppm) 
on the introduction of a (S-ketone fun&ion It is believed that these results for the 
4a-proton chemical shift in the Sa-acetoxy compounds reflect a change in conforma- 
tiom~ of the !&acetate group when C-6 is trigonal. This change in conformation may 
be the consequence of either (or both of) the introduced carbonyl-aubonyl dipolar 
in@raction or the removal in the &ketone of the conformational constraint normally 
exerted on the acetate group by the (icll-proton. 

3~Substituent 6-Substitucnt 
3a-H 3a-Ii 

for 5a-Hydrony- for Sa-Acetoxy- 
6 -6 SeooAc Nal 

OAc --CH1- 5.18 4.80 -038 
OAc &OAc 5.17 4.75 -042 
OAc a-OAc 503 467 -041 
OAc E 5.12 4.72 -040 
OAc 512 4.75 -037 
OH gel 4(xt 3-58 -042 
OH -CH,- 4.05 3-70 -035 

Ja-Substitucnt CSubstitumt 3BH 3BH 
for 5a-Hydroxy- for 5a-Acetoxy 

OH WAC 4-22 4-20 -002 
OH 425 4.18 -007 
OAc 526 520 -0% 

3-Substitmt k-Substitumt 
4a-H 

for C’ = 0 

4a-H 

for -C6H,- 

OH 2-31 2.12 -@19 
C-0 OAc 2.78 327 +049 
WAC OAc 2.39 2.79 +040 

5a-substitucnt 4BH 
forcd =o 

4&H 
for -C?HI 

OH 296 267 +OB 
OAc 297 2.51 +046 
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