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The deshieldlng or shielding effeot produced on esterifylng (1) or 

rethylatlng (2) a hydroxyl group, on the proton or the protons on the carbon 

holding the hydroxyl group is well documented. However, work on the effeqt 

on neighbouring protons concerns with multiple aoetates and thlocompounde in 

ring A of steroids (3,4) which being a non-rigid end ring, may not.also be 

the best system for the study. we have prepared and determined the Pm 

speotra of a number of known and new steroid and triterpene alcohols and 

esters in the rigid ring B of these oompounds, which now show that the de- 

shielding effeot of the ester oarbonyl on the adjacent protons are somewhat 

different from that reported before. Our results are given in Table 1. 

The Table shows that on esterifioation of an axial tertiary hydroxyl 

group (Sa, here) by a oarboxylio acid (acetio or foraio), the equatorial 

protons on the adjacent carbon atoms (~6 and c4 here) are shifted downfield 

by over 1 PPM (8) (I to XIV and XVII, XVIII), i.e. to about the same extent 

by whioh the proton on a seoondary hydroxylic carbon is deshielded when the 

hydroxyl is acetylated (1,2). That the presence of an ester carbonyl at C6 

or c4 is not neoessary for this shift, is shown by the same shifts found in 

the 66-hydroxylic-&-acetates (see 111 & IV, and XI & XII). AS the Confor- 

mation of the aoetates of secondary hydroryl groups in rigid systems is now 

fairly well established (Q), as that in which the carbonyl group, nearly 

eclipses the secondary hydrogen, Dreiding models show that the distance 

between the deshieldlng carbonyl and the secondary hydrogen ooncerned in 

ruoh cases (e.g. between the 6R-acetate carbonyl and the 6Q-~, or the 6a- 

acetate carbonyl and the BP-H) is about 2%. since the Ca-II and the 6a-H 

are equally deshielded by the ha-ester oarbonyl, the latter has to be sym- 

metrioally situated between the two protons and be near them. This can only 

happen If the &-ester carbonyl assumes such a oonformation that it is 

parallel to the known conformation of the 6 a-ester oarbonyl and also points 

*Communication ~0.1110 from the National cbemioal Laboratory, poona. 

+Stereoohemioal studies by pm spectroscopy VIII. 

1555 



1554 

compound 

I 

II 

III 

IV 

V 

VI 

VII 

VIII 

IX 

X 

XI 

XII 

XIII 

XIV 

Xv 

XVI 

XVII 

Cholestane-3$,5a,66-triol, 
3-methyl ether, 6-aoetate. 

Cholestane-3@,5a,G+triol, 
3-methyl, ether 5,6-diacetate 

cholestane-3$,5a,6+triol, 
g-methyl ether. 

Cholestaae-36,5a,66-triol, 
3-methyl ether 5-aoetate. 

Cholestane-36,5a,6@-triol, 
3-methyl ether 6-formate. 

Cbolestane-36,5a,6$-triol, 
3-methyl ether, B-acetate, 
64ormate. 

Cholestane-3e,Sa,6@-triol, 
3-methyl ether, 5,6-diformate. 

cholestane-36,5a,6$-triol, 
3,6-diacetate. 

cholestane-36,5a,66-triol, 
3,5,6-triacetate. 

Cholestane-36,5a,66-triol, 
g-acetate. 

cholestane-3fi,5a,66-triol 

Cholestane-36,5a,66-triol, 
5-acetate. 

Cholestane-5a,6$-diol,6-acetate 

O$~;;~ane-5a,66-diol,5,6-di- 
. 

Cholestane-Sa,Ga-diol,6-acetate 

Cholestane-Sa,Ga-diol,5,6-di- 
acetate. 

Cholestane-46,5a,diol,& 
acetate. 

No.13 

TABLE 1 

chemical Dortiield Compound 
shift of shift of the referenoe 
C6-H,in.b c -H on es- 

tbifioation 
oS 5a-OH 

XVIII cholestane-46,5a,diol 4,5- 
diacetate. 

4.62 

5.63 

3.55 

4.75 

4.86 

5.96 

5.91 

4.72 

5.75 

4.75 

3.55 

4.60 

4.71 

5.62 

5.co 

5.10 

cq-8 ia 5 

4.75 

5.76 

1.20 

1.20 

1.10 

1.05 

1.03 

1.00 

1.05 

1.11 

0.1 

1.03 

6 

m.p.108°, 
(a)D -530 

5 

m.p.171'6 
(a), -" 
n.p. 152: 
(a), -28 
(a), -34' 

(a), -35' 

6 

6 

6 

7 

N~'R spectra were taken on an ~-60 spectrometer at 60 MC in lg solution 
ia CDC13, with TMS as internal standard. 
correct analyses. 

~11 new compounds gave 



No.13 

upwards. 

oonflrmed 

rent with 
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Imat this indeed is the eonformation of the 6u-estsr oarbonyl is 

by the SolVent shift8 in Iv, ef th8 6a-H, A CD@3 
C6% 

= -0.1 in agree- 

its position in front of the oarbonyl, and the F&-aaetate methyl 
ACDC13 

CeHe 
- +0.28, being behind the carbonyl (10~11). It Is Interesting to 

note that the distance between the &-ester oarbonyl and the 4a-~ or the 

6a-~ is also- 21. These results thus indioate thatinductive effect has no 

signlfloant role in the deshielding of a proton on the carbon holding an 

aliphatlo ester group. 

3lmilar deshieldlng should be expected for two protons on the two 

adjacent carbon atoms in the esters of other axial or equatorial tertiary 

hydroxyl groups, since in thoee asses, the oonformation of the ester carbo- 

nyl will be such that it is midway between the two protons. It may also be 

noted that in the oase of estere of primary hydroxyl groups where the de- 

shielding of the two protons oonoerned is - 0.5 PPM only the distance 

between the oarbonyl oxygen and either of the protons, in a similar oonfor- 

mation is - 2.5 %. 

The deshielding effect of an axial ester on an axial proton on the 

adjacent carbon atom is only about 0.10 (xv g XVI) as would be expected 

from the conformationa. 

The effect of esterifying an equatorial hydroxyl group on the axial 

and equatorial protons on the adjacent oarbon atoms is found to be .3 to 

.46 and 0.02 to 0.05 PPM respeotively from the following nimbin derivatives 

Nimbin 

XIX Desaoetylnimbin (R=R) 

xx Nimbin (R=Ac) 

shift on aoetylation of 6a- 
equatorial-OH, 

XII rpyronimblo acid* (B=OH) 

0 

pyronlmbio aold 

l&-axial H at 6 T$-equatorial p at & 

3.37 4.01 

3.67 4.03 

9.30 PPM 0.02 PPM 

2.76 4.16 

1x11 Pyronlmblc acid acetate (21~0) 3.21 4.20 

shift on acetyletion of the 6a- 
equatorial CD. 0.45 PPN 0.06 PPN 
Although the small deshieldlng effeot of 0.02 to 0.05 PPM on the 

adjao--+ equatorial proton la reasonable,the large deshieldlng effect of 

0.3 to 0.45 PPM due to the 6 a-equatorlal ester oarbonyl on 5a-axial-D is 
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not very clear Srom the known oonfermation of the aubonyl group. 
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