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33 i SOLVENT EFFECTS IN N.M.R. SPECTROSCOPY. I. CHEMICAL
SHIFTS INDUCED BY BENZENE IN SOME STEROQIDAL KETONES
AND ACETATES

Norman S. Bhacca
Varian Agsociates, Palo 4lto, California
Dudley H.Williams

Department of Chemistry, Stanford University

Large chemical shifts of proton resonances may be obsérved
on comparison of spectra Which have been determined in non-
aromatic and aromatic solvents. These shifts may be attributed
to the anlstropy of the magnetic suscepﬁibility of aromatic
solvents. This paper deals with comparison of the chemileal shifts
of steroidal protons in benzene and chloroform. The preferential
shielding or deshielding in benzene may be explained in terms of
collision complex between solvent and solute., Steroids are ideal
molecules to investigate such complexes since the shifts of
angular methyl can be utilized to uncover the geometry of the
complex and in addition the effect of a particular functional

group can be Investigated at many nuclear sltes.,
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(A) Angular Methyl Groups

Solvent Effects on Angular Methyl Resonances in some Keto Steroids

(8 values in ppm)
Compound ®omo1y P o, A='5QD013 % H,
Sa-androstane C-19 | 0.79 0.79 0.00
c-18  0.69 0.71 0.02
5a-l4a-androstan=-l-one C=-19 1.17 0.87 0.30
c-18 0.69 0.69 0.00
5a-l4g=-androstan-2-one C-19 0.75 0.59 0.16
c-18 0.69 0.63 0.06
5a-l4a-androstan-ll-one C-19 1.03 1.17 -0.14
c-18 0.67 0.56 0.11
5a-14B-androstan-17=-one C-19 0.73 0.72 0.01
¢c-18 1,17 ~ 0.92 0.25

The negative value of & for C)q of 5a-lia-androstan-ll-one 1s
very interesting because this is the sole example in the above
table of deshielding being caused by benzene, This observation is
very reasonsble in terms of colllision complex theory, since co-
ordination of the benzene with carbonyl grouﬁ would be anticlpated
to cause deshielding of C-19 protons

(B) Methyl Group ad jacent to Carbonyl
In 4a-methyl-5a-androstan-178~-ol=-3-one acetate and 2qa-methyl=~
cholestan=3-one the equatorial methyl grouis 2d jacent to carbonyl

function suffer a swall downfleld shift as seen below.,
d d

GD013 06H6
0-4 methyl .0099 1005 '0.05
0 "'2 methyl 1 001 1 008 -0 [ 07
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Thus axial methyi group would be expected to shield.

This type of correlation may be useful in assignment of methyl
resonances especlally in triterpene fleld where a large of unsplit
methyl signal may be encountered. A common variety of 4,4~

dimethyl-3-keto molety in steroid may serve as example.

0.6%
\_Ob 0113
o7 o
Wb \.0b oAU 1.3
in cbcly in CoHg

(0) Protons ad jacent to carbonyl: Here the axial protons show

upfield shift of 0.30-0.70 ppm while equatorial protons resonances

all either barely moved or shielded downfield 0.00 to 0.35 ppm.
Spectra analysis of many samples are facilltated by use of

two solvent. This will be also discussed in this paper.
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