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Steroid Homolog Containing a Pyrazole Nurleusl 

1Iaiiy reports have appenrcd recently which iecord? 
the syntheses aiid activities of steroids possessiiig :L 
hetciocycle fused to carboiis 2 a i d  3,  as steroidal (:3,2-c) 
pyrazoles, (3,"-c) isoxazoles, (:j,%c) pyrimidines, :~iid 
(:!,2-b) tliiazoleb. -\ large ~ r u m b r r  of ring Al-azast~.~ - 
aids" have been prepared aiid kiiowii to be active. 

Iii the course of a study of the i~elatioiiship k)et\veeri 
htructiirc> a i d  biological actir ity, it appeared desirable 
to prepare a &wid ~vl i ic l i  had :L hetwocycle instrat1 
of ai1 isocyclic Ll-~iiig.J 

This iiote records thc syiitliesis of a11 =\-nor- 
L',:;-diazsstrroid. l i$- .h  oxyaiidrost- 1 ,l-diel 1-3-0 ne 
( I )  was obtained i l l  '70 yield by dehydrogeiia- 
tioii of testosterono acetat(> witli 2,X-dichloro-.i1(i- 
tlicyaiiohenzociuiiioiic.~ O~oiiolysis of I nuder coii- 
~litioiis similar to thow of Hartoil mid Taylor' afford(v1 
1 i/3-acc'toxy- 1 -oxo- 1 ~ 5-src-2. ;{, 4 - t iisiiorai itlrostal I - 5 - 01 I C  

( 11) hi 40% yield. Tlic kc3to aldehyde I1 n-as c011- 

vclited to -~-iior-",:i-diazaaiidrost~- 1,S-dien-1 ip-ol (11 I ) 
hy  condensation TI ith hydraziue hydrate in ethauol. 
i'ollon ed by hyd~olysi:, with potassium hydroxide 111 

:I( 1 iieoiis me tl-ianol . 
C'onipound I11 as inactive. ah :in androge~i, ~ I I  

aiiabolic agmt,  a11 estrogeii, a d  as a11 antiestrogt.li 
inidcr thc coiiditioiis employed. In the castrated rat 
aiidiogeiii~-aiiab~lic assay tlie compound indicated 
I P ~ S  tliati 576 the activity of t(>htosteroiie when admiii- 
i\tci.ed by iiijcctioii.' I n  tlic chick's comb iiiurictioii 
t v t ,  tltc cunpouiid : th  le^ tliaii P i  as active as testos- 

taucously, p o s s e s 4  1 thai i  O.O>C,: tlie cstrogeriicity 
tc'rollc'. T h t :  CYm~pO d,  nheii administered sulru- 
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separated off. Repeated recrystallizations from ether-hexane 
gave an analytical sample: m.p. 246'; infrared absorption 
maxima vmal 1621, 1600, 1567, 1471 (shoulder), 1445, and 1420 
(shoulder) cm.-l; ultraviolet absorption X,,, 256 nip, ( e  5700). 

Anal .  Calcd. for C16H240NT2: C, 73.80; H, 9.29; N, 10.76. 
Found: C,73.60; H,9.20; S, 10.60. 

Acknowledgment.-The authors are indebted to  Dr. 
R .  I .  Dorfman for the endocrinological assays. 
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Some years ago, as part of a search for modified 
estrogens which might show useful lipid-shifting activity 
and a minimum of feminizing properties, a number of 
estrogen analogs bearing heterocyclic rings fused a t  
positions 16 and 17 were synthesized in these Labora- 
tories. The purpose of this article is to describe the 
preparation and properties of one such group of modi- 
fied estrogens, the 1,3,5 (1 0) -estratrieno [ 17,16-c ]py- 
razoles. 

After this manuscript was completed, a publication2 
appeared in whirh compounds IIa-d (Chart I) were 

CHART 1 

RO 
I a R = H  I1 

h R = C H ,  
a R = R 1 = H  
b R = H; R = CHI 
c R = CH3; R ' =  H 
d R = R ' = C H I  

N/r' 1 

RO &" 
a R = CHI; R' = CH$O 
b R = CHaCO; 
c R = CHBCO; 

R' = CHICO 
R' = CHa 

described. The experimental procedures involved2 
[the action of hydrazine or methylhydrazine in ethanol 
on 16-hydroxymethylene estrone3 (Ia) or the corre- 
sponding 3-methyl ether4 Ib ]  were essentially the same 
as those used in our work. 

The compounds IIa-c could each be methylated 
(dimethyl sulfate-potassium hydroxide) to give one and 
the same [ 17,16-c IN-methylpyrazole (IId). 
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The E-acetyl compounds (IIIa and b) were prepared 
by the action of hot acetic anhydride on IIc and IIa, 
respectively. Acetylation a t  C-3 of the [17,16-c]- 
S-methylpyrazole (IIb) gave IIIc. The physical 
properties of all these compounds are collected in 
Table I.5 

The ultraviolet spectra require some comments. 
Steroidal [3,2-c]pyrazoles with saturated A-rings have 
been reported6 to show A:::" 223 nip (e - 5,000) in 
accord with the absorption shown by simple pyra- 
zoles.7,8 I n  the cases a t  hand, t'he maximum a t  222- 
223 mp ( E  - 14,000-15,000) is att'ributed to summa- 
tion of the E-band of the aromatic A-ring and the 
pyrazole absorption. Indeed, this was simply deinon- 
strated as follows : a solution containing equimolar 
amounts of estrone 3-methyl ether and 3p-hydroxy-5- 
androsteno[l7,16-c]pyrazoleg [IVa; A::,"" 223 mp 
(e  6,500)] showed the same maximum a t  222 nip ( e  
15,500) as did 3-methoxy-1,3,5 (10)-estratrieno [ l7,lG-c 1- 
pyrazole (IIc), along with the normal 278 and 288 mp 
maxima due to the aromatic A-ring. 

The N-acetylpyrazoles (IIIa and b) as well as the 
5androsteno [17,16-c]?;-acetylpyrazoles IVb showed 
A,,, 255 nip ( e  - 21,000), in good agreement with the 
values recorded for an K-acetyl androstano [3,2-c]- 
pyrazole6 [A?,"," 258 nip ( e  19,000)] and for simple 
X-acylpyrazoles.8t lo 

The infrared absorptions due to the ?;-acetyl group 
in I I Ia  and b appeared a t  5.82 p, and in the case of com- 
pound IVb a t  5.75 p. These absorption peaks differ 
quite markedly from those due to the >SCOR sys- 
tem" (-6.0-6.14 p) and the >C=?;SICOR system1? 
(-6.0 p). However, the C=O absorptions of a number 
of X-acylpyrazoles have been recorded by Ried and 
Konigstein13 who found, for example, t'hat X-propionyl- 
3,5-dimethylpyrazole showed Amax 1722 cm. -l (5.81 p). 

The shift to lower wave length of the C=O absorption 
in going from t'he system >?;COR to systems of the type 

RCOXJN=I \ =  can be plausibly attributed13 to the 
change in double bond character of the C=O group 
in the latter case where the electron pair on S1 is coni- 
mitted to the electron system of the heterocyclic ring. 

We had assumed that our IY-methylpyrazoles had 
the structures shown, rather than the possible alterna- 
tive system V for reasons which have since been ad- 
vanced by Clinton, et a1.,6 when considering the case of 
steroidal [3,2-c]pyrazoles. The disclosure6 by these 
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