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A New Type of Azo Compound by Coupling 
at the Cyclopentadienide Ring 

Sir: 
We wish to report the preparation of a new type 

of azo compound, triphenylphosphonium-(2-phen- 
y1azo)cyclopentadienylide [II, deep orange, m.p. 
239-240', from benzene; 220 mu (e  49,700), 
250 mp (e  17,000) and 452 mp ( e  23,500); band at  
7.00 p but no bands a t  3.0 or 4.0-6.6 p ;  rlnal. Calc'd 
for C2sHz3NsP: C, 80.9; H, 5.4; iY, 6.5; P, 7.2; M.W., 
430. Found: C, 80.7; H, 5.8; N, 6.8; P, 7.5; M.W., 
4131. I1 resulted, in high yield, from a coupling re- 
action between the phosphinemethylene' (I) and 
benzeiiediazonium chloride in an aqueous-inethyl- 
ene chloride system containing sodium acetate. I1 
formed an orange-red hydrobromide best formulated 
as a derivative of cyclopentadienoiiephenylhydra- 
zone, 111 [m.p. 232-233'; hg2H 219 mu (e  50,800) 
227 mp (e  46,200), 259 niu (e 17,100), 266 mu (e  
15,700), 273 m p  ( e  10,100), and 446 ing (e  26,700); 
bands a t  3.0 and 6.48 p (strong) ; Anal. Calc'd for 
C29112aBrN2P: N, 5.5. Found: N, 5.11. 

(+)P(CoHdj I +)P(CeH5;3 I (+)PiCbHs), 

phenylphosphonium bromide [V, colorless, m.p. 
270-272'; XEi2.H 217 mu (e  38,500), 225 mu ( E  

37,500), 257 mu ( e  10,100), 266 mu (e  9,200), and 
275 mu ( e  6,700); bands a t  5.80 and 7.00 p ;  Anal., 
Calc'd for Cz3Hz2RrOP: C, 65.0; H, 5.2. Found: C, 
65.3; H, 5.51. V was prepared from triphenylphos- 
phine and 2-bromocyclopentanone. 

This manifestation of aromaticity in the cyclo- 
pentadienide ring opens a route to a family of phos- 
phorus-containing azo compounds of remarkably 
long wave length absorption (azobenzene: X ~ ~ ! ~ "  
317 mu ( e  18,100). The substitution on I occurs a t  a 
position which preserves the cyclopentadienide sys- 
tem and which gives rise to the longest of the pos- 
sible conjugated systems terminating a t  a phos- 
phorus atom. The dipole moment of I1 was foundz 
to be 6.52 D, as compared with 6.99 D for I. 
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(2) The dipole moments were measured by Prof, 11. T. 
Rogers of Michigan State University and will be the subject 
of a separate communication. 
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Catalytic hydrogenation of 111 in aqueous nietha- 
1101 afforded (2-phenylhydrazonocyclopenty1)tri- 
phenylphosphonium bromide [IV, colorless, m.p. 
204-205'; XEt,H 217 mp ( E  45,400), 225 nip (e  
40,600), 269 mp ( E  20,200), and 277 mp ( e  20,600); 
bands a t  2.92-3.02, 6.25, and 7.00 f i ;  Anal. Calc'd 
for Cs9Hn8BrNzP: C, 67.0; E, 5.5; N, 5.4; Br, 15.5. 
Found: C, 67.4; H, 5.8; N, 5.8; Ur, 16.0.1 An au- 
thentic sample of IV was independently prepared 
from phenylhydrazine and (2-oxocyclopenty1)tri- 
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Steroids. LXXXIII.' Synthesis of 2-Methyl 
and 2,2-Dimethyl Hormone Analogs 

Sir : 
The discovery that profound changes in biological 

activity may be effected by removal of the steroid 
C-10 angular methyl group2 or by shift of the group 
from C-10 to C-la prompted us to investigate ster- 
oid analogs with additional alkyl substituents in 
other parts of the molecule. This communication is 
concerned with the synthesis of a nuniber of 2- 
methyl and 2,2-dimethyl substituted testosterone 
and dihydrotestosterone derivatives,* compounds 
of great interest due to  the discovery that certain 
members of this series have been found to be mass- 
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