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Ahatrae-The mass spectra of the epimerx tertiary alcohols of a number of 17-alkylestradiols and 17- 
alkyl-l9-nortestosterones have been studied. The dehydration under electron impact of the alcohols with 
17u-OH-group was found to proceed more easily than their f3-OH-epimers. 

IN PART III,’ it was shown that the alcohols derived from 17a-alkyl-D-homoestradiol 
with the axial 17a-OH-group undergo dehydration on electron bombardment more 
readily than their e-OHepimers. In the case of 17a-trideuteromethyl analogues, 
the M+ ions resulting from dehydration of 17au-compounds give rise to the fragments 
having the endocyclic double bond. At the same time the elimination of water from 
&hydroxy-compounds results in ions with both endo and exocyclic double bonds. 
This in turn d ecreases the intensity of the M-H,O-CH, peak (which was found 
to be of a composite nature due to elimination of both angular and 17a-Me groups) 
in the spectrum of the 17a&epimer. 

The mass spectra of the epimeric alcohol derivatives of 3-methoxy-17-alkyl- 
A’*3*5(‘0)-estratrien-17-ol (la, bIlla, b) and 17-alkyl-1Pnortestosterone (IVa, b- 
Va, b) were studied in order to determine whether this regularity is retained by 
alcohols with the 5-membered ring D in which the 17~ and 17P-substituents possess 
axial and equatorial character in relation to ring C. 

Ia: R, =Me,R, =OH; Ib: R,=OH,R,=Me IVa: R,=Me.R,=OH 
IIa: R, = Et, R, = OH; IIb: R,=OH,R,=Et IVb: R, =OH,R,=Me 

IIIa: R, = CH+-CH,, R, = OH 

dH, 

Va: R, =Et,R,=OH 
Vb: R, = OH, R, = Et 

CH, 
II 

IIIb: R, = OH, R, = CH,--CXH, 
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Contrary to D-homoalcohols the mass spectra of the epimers I-III differ only by 
the intensity ratio of the M-H,0 and M+ peaks : in the spectra of alcohols with the 
17a-OH group (Ia-IIIa) the value of the M-H?O/M+ ratio is larger than that of 
their l3-OH-epimers (Ib-IIIb; Fig. 1, Table 1). This observation is in agreement 
with the fact that the a- and /?-bonds at C-17 atom are axial and equatorial respec- 
tively. 

TABLE 1. 1~ OP THE M + AND M-H10 PEAKS (% OP TUTAL IONIZATION) M TH@ 

MASS SPBCIRA OP Ia, b-1114 b 

Compound Ia Ib Ih IIb IIIa IIIb 

h4+ 13 96 101 8.1 4 4.8 

M-HI0 5.8 l-4 4.1 1.7 2.5 1 

M-HIO/M+ (“/ 45 14 41 21 62 21 

In the case of 17-alkyl-19-nortestosterones (IVa, b-Va, b) the difference in the 
value of the M-H20/M+ ratio for the epimers is less, though, here also the dehydra- 
tion of the 17a-hydroxy compounds proceeds more readily. The sharpest difference 
is observed in the value of the M-HzO-Me(or Et)/M-Hz0 ratio. A considerable 
diminution of this value for alcohols with the 17pOH group as compared with their 
17a_epimers(IVa,Va)isduetoadifferentmechanismofdehydrationofthecorrespond- 
ing molecular ions. It is likely, that as in the case of derivatives of 17a-alkyl-~homo- 
estradio1,‘~ 3 the dehydration process of IVa and Va is accompanied by elimination 
of an OH group and a H atom from ring D to produce the ion u, whereas in the case 
of their e-OH-epimers (IVb, Vb) the ion b with exocyclic double bond is formed 
together with the ion a. The loss of a 17-alkyl group is not possible in the case of 
ion b and hence the intensity of the M-H,O-(17-alkyl) (m/e 255) peak is decreased 
(Fig. 2, Table 2). 

Attention could be given to the reduced differences in the value of the M-H,O-Et/ 
M-H;0 ratio in the mass spectra of epimeric ethyltestosterones (Va, b). It is apparently 

a 

CHR 

d? 0 ’ 
b 

.+ 

concerned with the fact that in this particular case (contrary to methyltestosterones, 
IVa, b, in the spectra of which the M-Me peak is practically missing) the m/e 255 ion 
may arise from the molecular ion in two ways: either by successive abstraction of 
the OH and Et-radicals or as a result of elimination of these groups in the opposite 
sequence (cf. Figs 2a, b and 2c). 
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TA~LE~.INIEW~OPTWCHARAC~BR~S~CPBARS(~OPTOTALIONIZATION)IN 
THEMASSSPE~LAOF IVa,bANDVa,b 

M-H,0 M-H,O-MeJEt) 

Compound M+ M-HI0 M-H,O-Me(Et) 

M+ % M-H,0 

IVa 9 3.2 6 36 1.8 

Ivb 5.7 1Q 03 17.4 @3 

Va 8.5 1.8 3.3 21 1.8 

vb 8.7 1.3 1.2 15 09 

The mass spectra of IVa, b and Va, b reveal the intensive peak at m/e 231. The 
spectrum of OD-analogue of IVa demonstrates that the H atom from the 17-OH- 
group is responsible in giving rise the peak. However, in contrast to alcohols of 
D-homo-series’ the intensity of the m/e 231 peak is independent of the configuration 
at the 17-centre. 

M+ m/e 231 

We have also studied the mass spectra of epimeric 17a-methyl- and 17aethyl-D- 
homotestosterones. In this case no dilferences were observed in the spectra of the 
epimers. As we know, the absence of the distinctions in the mass spectra of these 
epimeric alcohols is one of the rare and hardly understandable cases. 

EXPERIMENTAL 

The mass spectra were. measured on the commercial instrument MX-1303, furnished with a system 
allowing direct sample inlet into the ion source at ionizing energy 70 cV and temp 90” (Ia, IIIa), 80” (IIa), 
125” (IVa), 120” (IVb), 95” (Va), tlte tetup being beld constant to f 1”. ‘I& sufficient reproducibility ( f 5 %) 
of the mass spectra was achieved uuder tltaxe couditioua 

Compounds Ia (mp. 158-M”) and IIa (mp. 132-135”) were pnparad by the method Mori.’ Compounds 
IVa (m.p. 165471”) and Va (m.p. 118421”) wtfc obtained by reduction of Ia and IIa respxtivcly with Li 

and alcohol in liquid ammonia.’ Epimeric IIIb (m.p. 97-98”) and IIIa (m.p. 97-100.5”) were synthesized by 
addition of methylallyl magnesium chloride to estrone methyl ester, the 17I3-hydroxy isomer being formed 
preferentially. The chemical part of the work will be published elsewhere. 
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Ro. 1 Mass spectra of (a) la, (b) IIa, (c) IIIa. 
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FIG. 2 Mass spectra ofz (a) IVa, (b) IVh (c) Va 
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