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CLASSIFICATION OF STEROID ALCOHOLS BY NMR SPECTROSCOPY 
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A recent conveunication2 has described the use of trichloroacetyl isocyanaCe3 (TAI), (I), 

for in situ reaction with alcohols for NHR studies. Since hydroxylation is a c-n occur- 

rence during the metabolism of steroids, we have examined the usefulness of TAI for the NMR 

spectroscopy of steroid alcohols of various types. We find that, as a rule, a steroid car- 

bamate II is formed from a steroid alcohol or phenol in a few minutes after the addition of 

TAI at room temperature. 
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Even highly hindered hydroxy groups, such as the II@- and 17o-hydroxy functions form car- 

bamates without any noticeable dehydration. 4 
Also, a steroid carbamate is generally more 

soluble than the corresponding alcohol in CDCl 
3 

or Ccl4 . A polyhydroxy steroid undergoes 

reaction at each hydroxy group and the carbamate N - H signals appear usually in the T 1-2 

region as distinct singlets permitting the immediate determination of the total number of hy- 

droxy functions. The area under such a singlet can serve as a convenient measure of a one- 

proton NMR signal for the quantitative estimation of the parent steroid. For example, a 
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suspension of cortisol acetate in CDCI 
3 

in an NHR tube produces a clear solution in a few 

minutes after the addition of a few drops of TAI (since TAI is devoid of protons, a moderate 

excess of the reagent is used). The NMR spectrum of this solution shms two singlets at 

T 0.45 and 1.30 corresponding to the two hydroxy groups in this steroid. 

Information about the environment of a hydroxy group can be obtained by canparison of the 

NMR spectra before and after addition of TAI. * Thus, the addition of TAI to 4-pregnen-118, 21- 

diol-3,20-dione (Ill) converts the broad 0 -lJ signals in the T 5-8 region to two one- 

proton singlets at T 0.70 and 1.15 and shifts the carbinol protons dwnfield by character- 

istic amounts (0.5 - 0.9 ppm for primary alcohols and 1.0 - 1.5 ppm for secondary alcohols).* 

The C2,-methylene protons appears as a singlet at T 5.20 showing that they have no vicinal 

proton neighbors; the primary nature of this alcohol group is indicated both by the 0.65 ppm 

shift to lower field and the two-proton area of the signal. The appearance of a rather broad 

one-proton signal at r 5.60 (shifted downfield by 1.30 ppm) indicates the secondary nature of 

ll-hydroxy group and the presence of vicinal protons that are coupled with the carbinol proton. 
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We have found that the use of TAI reveals detailed information about ailylic alcohols be- 

cause the vinyl protons D to the hydroxy group are shifted downfield by about 10-15 cps on 

carbamate formation unlike the o-vinyl protons which suffer only a minor shift in comparison. 

For example, the addition of TAI to 5,16-pregnadien-3B,20<- dial’ (IV) produces the following 

changes: 

(a) a two-proton signal appears at T 1.65, (b) two one-proton signals are shlfted by 

1.00 and 1.15 ppm to r 4.62 and 5.35 (carbinol protons at C3 and C,6), (c) one of the 

two vinyl proton signals is shifted downfield by g cps while the other signal is virtually un- 

moved. From this NMR data alone it is possible to conclude correctly that this steroid has two 
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secondary hydroxy groups, one of which is allyllc and of the type - C=C - C - OH . 
I 1 
H H 

For the purpose of determining the substitution on a carbinol carbon, the use of TAI 

appears to have advantages over the earlier method of recording the NMR spectrum of an alcohol 

in DMS0.6g7 .The value of TAI for structure determination8 and for the NMR study of amino com- 

pounds will be discussed in forthcoming publications. 
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