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1,4-Dianions of Phenylhydrazones Having 
an a-Hydrogen1 

Sir: 
Acetophenone phenylhydrazone has recently been 

converted to the monoanion I ' by 1 equiv of potassium 
amide in liquid ammonia, as evidenced by N-benzyla-
tion with benzyl chloride to form II.2 

CH3 CH3 CHaCeHs 

C 6 H 6 C=NNC 6 H 6 

I ' 
C6H Jx I 

NNC6H6 

II 

This phenylhydrazone has now been converted to the 
dianion I " by 2 equiv of the alkali amide in liquid am­
monia, as evidenced by preferential C-benzylation with 
1 equiv of benzyl chloride to afford III, which was 
independently synthesized from benzylacetophenone and 
phenylhydrazine. 

CH2 C&H5CH2CH2 

C6H6C=I1 C 6 H 6 C=NNC 6 H 5 

I " 
=NNHC6H6 

III 

Similarly, phenylacetaldehyde phenylhydrazone was 
N-benzylated through its monoanion and C-benzylated 
through its dianion IV" to form V and VI, respectively. 
Also, dianion I V " underwent dibenzylation with 2 
equiv of benzyl chloride to give VII. 

C 6 H 6 CHCH=NNC 6 H 5 

I V " 
CftTl5CH2 

I 
C6H6CH2CH=NNC6H6 

V 
CgHsCHa CgHsCHi CHaCgHs 

C 6 H 6 CHCH=NNHC 6 H 6 C 6 H 6 CHCH=NNC 6 H 6 

VI VII 

Likewise, dianion IV" underwent an addition reac­
tion with benzophenone and benzoylation, accompanied 
by cyclization with methyl benzoate, to afford VIII and 
IX, respectively. 

(QHs)2COH C6H5-J j| 
C6H5—kN,N 

C6H5CHCH=NNHC6H5 

VHI C6H5 

K 

The yields of all of these products were good (50-76 %). 
The structures of the new compounds III, V, VI, VII, 
and VIII were supported by analyses and infrared and 
nmr spectra. Cyclic structure IX was supported by in­
frared and by essential agreement of melting point with 
the values reported previously.3 The present method 
not only affords a better yield but also appears more 
convenient. 

These results represent a significant advance in our 
studies of dianions, the two anionic portions of which 
are in resonance.4 Dianions I " and IV" are to be 
distinguished from ordinary 1,4-dianions in which the 
two anionic portions are not in resonance. Because 
the carbanion portion of I " or IV" is much more 
nucleophilic, C-condensations can be effected to the 
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apparent exclusion of N-condensations. However, C-
and N-condensations might be realized to form cyclic 
products with appropriate electrophilic compounds. 

Work is in progress on condensations of dianions I " 
and IV" with other electrophilic compounds and on 
similar studies with various other phenylhydrazones 
including osazones and related compounds. 
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Relative Contributions of Hyperconjugation and 
Nonbonded Interactions to Secondary Isotope Effects 

Sir: 
Solvolytic rate constants and isotope effects for 

compounds I—IIIx are summarized in Table I. The 

X COCl X CH2Cl 

Ia, X = CH8 
b, X = CD3 
c, X = H 
d, X = D 

Ha, X = CH3 
b, X = CD3 

W, ( -CD 2 Cl , X = CH3) 
c, X = H 
d, X = D 

d', ( -CD 2 Cl) , X = H 

CO2CH3 

I H a 1 X = CH3 

C1X = H 
d , X = D 

absence of formal hyperconjugative structures involv­
ing the isotopically labeled group X dictated the study 
of these compounds as a probe into the still debated 
question of the relative contributions of hyperconjuga­
tion and nonbonded interactions to secondary isotope 
effects. 

Since kla/lc is about 10, whereas the nucleophilic 
^nia/^iiic is less than 1O-3, Ia must solvolyze by a limit­
ing mechanism. As judged from kuJkUc of about 30 
and an a-isotope effect kuJkUb> of 1.32, IIa also solvoly-
zes by a limiting mechanism. That in formic acid Hc 
solvolyzes by a limiting mechanism has been established2 

and supported here by the a-isotope effect kuJkIld'Oi 1.35. 
From currently available potential functions,3'4 

V(r), and using Bartell's procedure,3 we have calculated 
and summarized in Table II the nonbonded isotope 
effect (/cIa/fcIb) for IV -»• V as a function of the dihedral 

T7J 
H1^l/ I Hv 
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