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The Strophanthidin Dehydrogenation Product C21H16 

BY ERNST BERGMANN 

By selenium dehydrogenation of strophanthi
din, Jacobs and Elderfield1 obtained inter al. a 
hydrocarbon, m. p. 296°, to which they ascribed 
the formula C21H16. Their tentative suggestion 
that it may be 1,2-cyclopentenotriphenylene has 
been ruled out by synthetic work carried out in 
this Laboratory.2 Further work in this direction 
has led to the assumption that the above hydro
carbon belongs to the 2',l'-naphtha-l,2-fluorene 
derivatives, which have been obtained from cholic 
acid, cholesterol, ergosterol and sitosterol.3 First 
of all, the absorption spectrum of the above hy
drocarbon, a few milligrams of which we owe to 
the courtesy of Professor Jacobs, shows a definite 
resemblance to those of pure naphthafluorene 
derivatives.4 Absorption maxima have been 
observed at X 2720, 2800, 2980, 3150, and lower 
ones at 3200, 3400 and 3600. 

With regard to the formation of the hydro
carbon from cholic acid, Bachmann, Cook, Hewett 
and Iball3 have presented conclusive evidence for 
the scheme 

CHj, yCH 2 x 

OH CH 

JCH,| 

CH8 

HO' 

CH2 

COOH 

CH3 

// 

/ \ . 

Ŵ 
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but they point out that "this identification of 
Ruzicka's hydrocarbon throws no further light 
on the structure of the pentacyclic hydrocarbons 
of analogous structure obtained by dehydrogena
tion of sterols," as cholesterol does not yield 5-
methyl-8-isopropyl-2', 1 '-naphtba-1,2-fluorene, to 
be expected according to the given scheme. We 
may add that strophanthidin could not give rise 
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to a pentacyclic system at all according to the 
scheme of the English authors, as only a three-
carbon side-chain, containing one methyl group, 
is available. 

The carbon atom lacking for the construction 
of the pentacyclic system can only be the quater
nary methyl group at Ci3 which is used in an 
analogous way in the synthesis of chrysene from 
cholic acid5 or oestrone.6 There, the cyclopen-
tane system opens and gives a six-membered 
ring by subsequent recyclization. Here, the new 
ring (D) formed is again a five-membered one, and 
the number of the chain atoms is increased by 
one, so that the possibility is given for additional 
six-membered ring formation: 
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The hydrocarbon of Jacobs and Elderfield, there
fore, would be 7-methyl-2',l'-naphtha-1,2-fluorene 
and have the formula CMHI6 instead of C2IHi8; 
combustion analysis would not be able to differen
tiate between the two formulas. In fact, the 
hydrocarbon prepared from strophanthidin proved 
identical with 7-methylnaphthafluorene, prepared 
according to Cook and co-workers,3 on the follow-
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ing evidence. They have the same m. p. 301° (on 
slow heating);7 the melting point of their mix
ture is not depressed; the solubilities in various 
solvents are identical. Due to the extreme 
scarcity of material, it was impossible to com
pare derivatives of the two products; so the 
evidence presented is somewhat unsatisfactory, 
were it not for the immanent probability of the 
above hypothesis. 

It is a curious coincidence that the naphtha
fluorene hydrocarbon derived from cholic acid, 
too, had been formulated C2iHi6 at first, the 
correct formula being C^Hi6 according to Cook 
and co-workers3 and to Bernal and Crowfoot.8 

In view of the reported result, the hydrocarbons 
obtained from cholesterol and ergosterol, respec
tively, have to be formulated as follows 
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In accordance with Ruzicka's results,3 the two 
sterols would yield different naphthafluorene 
derivatives, and the contradictory view of Diels 
and co-workers9 would be untenable. The pos-

(7) Cook and co-workers give 334-336° in a bath preheated to 
300°. 
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sibilities of synthesizing 7-methyl-9-isobutyl- and 
7-methyl-9-(a,/3-dimethylpropyl)-naphthafluorene 
are being investigated in this Laboratory. 

With the elucidation of the mechanism of 
naphthafluorene formation from steroids, all the 
possibilities of their aromatization seem to be 
clear: the methyl at Ci3 is eliminated in the forma
tion of methylcholanthrene, picene10 and of 5-
methyl-naphthafluorene from cholic acid (see 
above); it is used for conversion of the cyclo-
pentano ring into a six-membered system in the 
formation of chrysene5,6 and for the formation of 
a new cyclopentano ring in the case of the naph
thafluorene derivatives studied above; it migrates 
in the formation of y-methyl-l,2-cyclopenteno-
phenanthrene from various steroids.11 The qua
ternary methyl at Ci0 is generally eliminated in 
dehydrogenation processes. 

Summary 

The polycyclic hydrocarbon obtained by de
hydrogenation of strophanthidin is 7-methyl-2',l'-
naphtha-l,2-fluorene and has the formula C22H16 
(not C21H16). The mechanism of its formation is 
discussed and formulas for the analogous de
rivatives of cholesterol and ergosterol, respec
tively, are suggested. 

The various aromatization mechanisms for 
steroids are enumerated. 
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