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A mass spectral study of epimeric tertiary alcohols in 

the D-homoestra-3,17a-diol series end their trideuteromethyl 

analoguesl has shown their dehydration mechanisms on electron 

bombardment to differ. Under these conditions alcohols with 

an axial 17a-OH group readily eliminate a molecule of water 

to form k +- Hz0 ions with an endocyclic double bond, whereas 

their epimers with equatorial 17a-OH dehydrate less readily 

and yield M+- Hz0 fragments with both endo and exocyclic 

double bonds. 

It was thought of interest to see whether the configuration 

of the tertiary alcohols could be determined mass apectro- 
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metrically in form of their acetates since it could have been 

expected that replacement of the epimeric alcohols by their 

acetates would lead to mass spectra with sharply differing 

molecular peak intensities *. The 04-and 
P 
-acetates of 

dl-~-methoxy-17a-methgl-~l~3~5(10)~8-D-homoestratetraen- 

17a-ol (I and II) were chosen for the study. 

cH3&_mocH~H3&ocH3 

I II 

L comparison of the mass spectra of these compounds 

showed that similarly to case of the secondary3 and tertiary' 

alcohol8 here too the axial (OCOCH3) group is eliminated as 

acetic acid more easily than the equatorial group. In fact, 

the acetate I (a-OCOCH3) yields an insignificant molecular 

ion peak and very intense peak of the fragmentM+- CH3COOH 

whereas the molecular peak of the epimer II (e-CCOCH3) is 

only three time smaller than the m/e 294 CM'- CH3COOH) peak 

(See Table 1 and Fig. 1). 

The mess spectra of I differs from that of II d80 in 

the intensity of the m/e 279 peaks corresponding to 108s Of 

methyl from the ?A++- CH_,COOH ion. It had-been noted ' that the 

H+- H20-CH.3 peak of the tertiary alcohols is composite being 

due to 10238 of both angular and 17a methyl. !Ihe different 

intensities of the m/e 279 (U'- CH3COOH-CH3) peak for 
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TABLE1 
Abundance of Characterietic Peeks (% of 

in the Mae8 Spec)ra of Ep5mere I 

No.3 

Total Ionieation) 
end II 

M+ M+-ACOH M+-AcOE-CH 
We 354) We 294) (m/e 279j3 fl+-AcoHD+ 

I 
0,17 10.7 ll,9 63 

a-OAc 

II 
2,8 ’ 8,s 5 3 

e-CAc 

epimers I end II show that it too ie of a composite nature and 

that the me&aniems of acetic acid elimiuation from the 

molecular ions of these compouude~are different. The greater 

intensity of the m/e 279 (M+-CH3CoOH-CH3) peak in the epectrm 

of I (a-OCOCH3) ehors that elimination of acetic acid from 

tpis compound leads to ion a with an endocyclic double bond 

whereas in the case of II (e-CCCCH3) not only the-ion a but 

also the ion b with exocgclic double bond are formed. Since 

formation of the fragment'b with exocyclic double bond obviates 

elimination of the 17a methyl this explains the reduced 

intensity of the M*-CH3COOH-CH3 ion peek (m/e 279) (See Table 1 

and fig. 1). 

l + 



These preliminary data show that the configuration of 

tertiary polycyclic alcohols rag not only be determined from 

the mass spectra of the aloohols themselves but also of their 

acetates. The sharp differencea in intendties of the molecular 

ion peeks in the spectra of epimeric acetates and decrease in 

the d- CJX3COOH_CH3/&- CB3COOH ratio on passing from compounds 

with a-OCOCH3 to those with e-OCOCH3 should apparently suffice 

to allow the coxifiguration of a tertiary cyclic alcohol to be 

determined mass spectrometrically even.m the absence of the 

-second epimer. 

The ma08 spectrometric measurements were made at a temp. 

115-1200(* lo) snd ionizing energy 70 eV on the commeeiel 

spectrometer MX-1303 furnished with a glass system allowing 

direct sample inlet into.the ion source. 
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