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Abstract-Conjugated phenylazoalkenes add anionic reagents to give 2-substituted anfi- 
phenylhydrazones, as demonstrated by ‘H NMR spectroscopy and, in some cases, by comparison with 
auther.tic samples. 

We have previously shown that conjugated phenyl- 
azocycloalkenes react with Grignard compounds to 
give syn-phenylhydrazones with the C-2 substituent 
axially oriented, in accordance with the proposed 
reaction mechanism.‘-’ 

Such a mechanism implies that the tX-N=N 
system lies in s-&s conformation, that the magnesium 
coordinates to the nitrogen atom linked to the aro- 
matic ring, and that I ,4 conjugated addition occurs.‘* 

Some reactions of conjugated arylazoalkenes with 
anionic reagents are reported for which, however, 
neither reaction mechanisms nor reaction product 
structures are proposed.5 

In these cases it is very unlikely that any co- 
ordination occurs between the azoalkene and the 
reactant, and consequently the anion can attack the 
azocompound in its more stable s-[runs con- 
formation. To get a deeper insight into these reac- 
tions, we have employed some substrates whose 
reactivity with Grignard compounds has been already 
studied.‘.* 

Compound l6 reacts with sodium thiophenate to 
give the phenylhydrazone 2’ identical with the reac- 
tion product of ketone 38 and phenylhydrazine and 
therefore undoubtedly an anti-phenylhydrazone. 

In the ‘H NMR spectrum, the proton geminal to 
the thiophenyl group in compound 2 gives a signal 
with a pattern (pseudo triplet, W, 8 Hz) which 
indicates that the chair-chair conformational equi- 
librium is strongly shifted towards the conformer 

*Author to whom correspondence should be addressed. 

with the C-2 substituent in the axial position. A 
similar conformational equilibrium due to anomeric 
effect is found for the ketone 3.9 Compound 4* 
undergoes the same reaction as 1 giving 5, which is 
obtained from the trans-ketone 6’~’ and phenyl- 
hydrazine, and is therefore again the mi- 
phenylhydrazone. The entering group is axially 
oriented, as revealed by the ‘H NMR spectrum of the 
C-2 geminal proton (pseudo triplet, W, 8 Hz), in 
accordance with an antiparallel attack of the reac- 
tant. 

Continuing our study on the reactivity of conju- 
gated azoalkenes, we employed different nucleophilic 
reagents, such as sodium ethyl cyanoacetate, mal- 
ononitrile and diethyl malonate. 

Inve&gations on the reaction products are compli- 
cated by the fact that in the ‘H NMR spectrum the 
C-2 proton signals are overlapped by those of the 
other cycloaliphatic ring protons, therefore pre- 
venting us from drawing conclusions on the orien- 
tation of the entering group. Compound I reacts with 
sodium ethyl cyano acetate to give the phenyl- 
hydrazone 7 which shows the same physicochemical 
and spectroscopic properties as the product from 
ketone 8” and phenylhydrazine (Scheme 2). This fact 
demonstrates that 7 lies in an anri-configuration as 
do compounds 2 and 5. In this case, however, it is 
possible that the bulky entering group is equatorially 
oriented. 

Compound 4 also reacts with sodium ethyl cy- 
anoacetate giving the anti-phenylhydrazone 9 the 
‘H NMR spectrum of which is unlike that of the 
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product 11, obtained from the &-ketone 10 and 
phenylhydrazine (Scheme 3). Since both compounds 
are anti-isomers, the difference between them must be 
the orientation of the C-2 substituent. 

Sodium malononitrile and sodium diethyl mal- 
onate were allowed to react with azoalkenes 1 and 4, 
leading to the corresponding hydrazones 12, 13,5 14 
and 15 (Schemes 2 and 3). By analogy, we assign to 
these compounds the structures as in Schemes 2 and 
3. Unfortunately, however, we were unable to syn- 
thesize the corresponding 2-substituted-cyclo- 
hexanones and consequently could not check the 
structures. 

To confirm that azoalkenes lie in s-1rurz.r con- 
formation when reacting with nucleophiles as above 

described, compound 16 was examined in which the 
phenylazo-moiety is forced into the s-frans orien- 
tation by the presence of the C-2 methyl group. As 
expected, compound 16.was not attacked by Grig- 
nard compounds,4 whereas reacted with sodium di- 
ethyl malonate giving phenylhydrazone 17 (Scheme 
4). 

The reaction with nucleophilic compounds leading 
to hydrazone derivative also occurred with open- 
chain conjugated azoalkenes. Actually phenyl- 
azostilbene 18” and sodium ethyl cyano acetate gave 
the product 19 (Scheme S), the structure of which was 
assigned on the basis of its ‘H NMR spectrum. In fact 
the C-l and C-2 protons give rise to an AB spin 
system and resonate at 6 4.7 and 6 4.2 respectively. 
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