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2-Cyano-3-(3- indolyl ) -A2-s teroids  are formed when 2a -cyano-3 -ke tos t e ro ids  are r e -  
fluxed with indole and its homologs in acetic acid. 

There are compounds among s teroid  derivat ives that have both hormonal  activity and psychotropic 
activity [1]. Hypotensive and coronary-d i la t ing  action and the ability to inhibit the action of the adrenal 
glands and the hypophysis have been observed for 2-cyanosteroids  [2]. Considering this and the fact that 
fl - (3- indolyl)acryl ic  acid derivat ives  are of biochemical  interest  [3], we set out to study the possibil i ty of 
obtaining a number of indolylacrylonitr i le  der ivat ives .  

We have shown that 2-cyano-3-(3- indolyl ) -A2-s teroids  (I-IV) are readi ly formed when indole and its 
homologs are refluxed with 2~-cyano-3-ke tos te ro ids  in acetic acid. The s t ructure  proposed for I-IV is 
conf i rmed by the IR and UV spec t ra  (Table 1). In cont ras t  to indole and its derivat ives with saturated side 
chains,  the appearance of an intense long-wave band above 300 nm in the UV spec t ra  is charac te r i s t i c  for 
indolylacrylic acid der ivat ives .  For  example, there is a maximum at 325 nm (loge 4.38) [4] in the UV 
spec t rum of fi - (3- indolyl )acryloni t r i le .  The absence of this band in the UV spect ra  of I-V should apparent-  
ly be explained by the almost  complete disruption of the conjugation of the indole portion with the remaining 
f ragment  of the molecule,  mainly because of the s ter ic  hindrance crea ted  by the cyclohexene ring. 

The condensation of 2-methylindole with 2~-cyano-17a-methy ld ihydro tes tos te rone  gives, in addition 
to nitrile IV in about the same yield, another compound, which, according to the resul ts  of e lementary  
analysis ,  is the product of its dehydration and apparently has the 2 -cyano-3- (2-methy l -3 - indo ly l ) - I  7~ , lTf l -  
d imethyl -18-norandros tan-2 ,13-diene  (V) s t ruc tu re .  Its IR spec t rum does not contain hydroxyl group ab- 
sorption,  and the band of the methyl group at 1380 cm -1 is split; it must be assumed that this conf i rms the 
formation of two geminal methyl groups as a resul t  of dehydration with W a g n e r - M e e r w e i n  rea r rangement  
[5]. 

TABLE I .  
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c~'~  

2-Cyano-3-(3- indolyl ) -A2-s teroids  

~ I ~ round, ~/o 

3409--3300 220 (4,49) C~HsoN2 84,9 10,0 5,5 
2199, 1610 290 (3,95) 
3400,16202220 283225 (3,99)(4'58) CazH52N2 84,2 9,95,3 
2220, 1620 227 (4,60) C3sH~4N2 84,610,2i4,9 

292 (3,99) 
3500, 3420, 224 (4,73) Cs0H38N~O 81,1 8,6]6,3 
3280, 22~0, 283 (4,13) 
1620, 1389 
3420, 2220, 224 (4,50) C30H3sN~ 84,4 8,516,2 
1620, 1380 282 (3,90) 
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84,7[ 9,815,5 ] 

84,7[ 9,915,3 

84,7[ 10,0 5,2 

81,41 8,6 6,3 

84,91 8,5 6,6 
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ao f  KBr pellets with a UR-10 spect rophotometer ,  bof  methanol solu-  
tions with a Specord spect rophotometer .  CFrom acetic acid. dFrom 
ethyl a ce t a t e -benzene .  
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I R=RI=R~=H, R~= C81117; 

II R=Rt=H, RI=CII 3, R3=CBHF,,; 

I I I  R = R I ~ C t t  3, R 2 = H ,  r~=csHIT; 
I V  R = H ,  R I = R 2 = C H  3, R 3 = O i l  

E X P E R I  ME NTA.L 

General Method for the Condensation of Indoles with 2~-Cyano-3-ketosteroids.  A solution of 0.001 
mole of a 2(~-cyano-3-cholestanone [6] or 2~-cyano-17~-methyldihydrotestosterone [2] and 0.001 mole of 
indole in 15 ml of acetic acid was refluxed for 5-10 h (the end of the reaction was determined by chroma- 
tography on plates with a thin layer  of aluminum oxide), after which the mixture was evaporated to half its 
original volume and allowed to stand for crystallization. A mixture of IV and V, which was readily sepa- 
rated by fractional crystallization, precipitated from the reaction mixture in quantitative yield in the reac-  
tion of 2-methylindole with 2~-cyano-17~-methyldihydrotestosterone. 
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