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On reaction with NEt3, a-halogenophenylhydrasones 

responding nitrilimines (II) ' c 

R-y=N-NH-R’ + NEt3 

i I 

(I) 1OS8 Ex with r818MS Of the OQE 

@8 @ 
R-C-_=N-6&-R' + NHEtS X 

8 

II 

When (II) is produced "in situ" in the presence of different dipolarophilio substance+ 

the oorresponding cyclic produots have been isolated in variable amounte, aad the r&3Otion 

occurs according to the general scheme of 1,s-dipolar oyolosddition '12, 

Scheme 1 

With the oo-operation of P. Gruenenger and others, w8 gave evidenoe that the reaotion 

between nitrile oxides and erylaoetylenee., whiohhad been previously frsmedinto sahene I, 

takes place through two parallel reactione 3f their behatiour is largely influenoed by the 

nature of the nitrile oxide and aoetylenio compound 
4 

. Henoe the reaction must be represen- 

ted as follows t 

R-c-CH 
1 II 
\ ,C-Ar 

0 111 
R-C HCEC-Ar 

Ill 

\ II 
R-C-CZC-Ar 

where aoetylenic oximes (Iv) are formed in addition to isores les (III). 

IV 

By analogy with the reaction observed for nitrila oxidee and ainoe acetylenio phenyl- 

hydrazones are fairly stable COmpOuniS ' and, on08 formed, may be easily-isolated, w8 have 

re-examined the reaotion between nitrilimines and arylaoetylenes snd obtained not only P$T~+ 
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aolee (V), but also the oorresponding aoetylenio phenylhydrazones 

Scheme 2 

01) : 

fl-C-CH 
II &I, 
N\N/ 

Al y 

NEt3 

slow 

R-cp=_C--RI’ 

N\NH 

We prepared two a-halogenophenylhyclrazones I, and Ib ( Ia I R = phenyl, RI = 2,4_di_ 

bromophenyl, X = bromine ; 
Ib 

rB=R' - phenyl, X - ohlorine) and converted them "in 

situ" with an axoess of aoetylenio oompound, into the oorresponding nitrilimines (II,) and 

(I\MJy tr ea ment t with Ritz either at room temperature or at 8600 for go minutes. 

In the reaotions with erylaoetylenez,we alwsyz isolated acetylenic pheqilhydrazones 

from the orude reaotion product, by chromatography on column (SiO,). The results obtained 

are reported in Table 1 . 

TABLE 1 

Nitrilimines (II) Arylaoetylenes Pyrazoles (V) 

R I 8’ B” 

C6H3Br 2 CH 6 5 

C6H3Br2 
p-a30-C6=, 

C6H5 
CH 

6 5 

C6H5 
p-a30-C6H4 

CH 6 5 I+( C=3 )2=6=4 

m.p. 

v, 141oc 

Vb oil 

v. l3PC 

va 
oil 

‘e 
oil 

vf 142Oc 

Yield 

23 Sk 

-s 10 

56 

43 

20 

50 

T Phenylhy&az.(VI) 
m.p. 

VP 166Oc 

Q 
13ooc 

=o 
154oc 

nd 
132Oc 

‘Ie 
136Oc 

vIf 
1esoc 

Yield 

32 % 

36 

17 

20 

20 

Cl0 

I Reaotion 
temperature 

25Oc 

25Oc 

The structures of the isolated compounds were determined by Mass SPeotrosooPy, R.M.R., 

I.R. end U.V. analyses; the rdating data exe reported in Table 2. 

U.V. spectra of oompounds (VI) run in ethanol with traces of alkali vary with time 
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(3 - 9 hrs) changing into those of pyrazoles (V). 

B.M.R. I I.R. I U.V.(mp) I I N.M.R. I I.R. 
I 

U.V.(mp: 
_.^_ 

TABLE 2 
I I 

) 

( cDC13) uom-' mu logr 
AEtOH 

PC13) 
-1 WUH 

oam A loge 

I I I I I I 
-CH :NH 249 4.376 

II 1610 XII 3235 V s 6.838 1545 250 4.567 s 9.286 271 4.438 

a 

m* 

-OS- 2189 970 278 4.458 

161.5 250 4.350 

s 

3225 

vb s 6.818 15as 254 4.470 T$ 9.206 2173 
970 288 4.424 

1600 246 4.338 
3262 V s 6.016 1545 251 4.505 s 0.70s 260 4.238 

0 

vIO 
2160 

970 279 4.260 

1615 248 4.396 
3280 'a s 6.736 1555 256 4.556 vIa ti 8.696 203 4.397 2190 

970 290 4.420 

1610 242 4.326 
3225 

ve s 6.726 1545 272 4.472 vI* s 8.736 300 4.302 2173 

970 325 4.326 

1590 3220 vf s 6.906 1540 265 4.344 VIf - 290 4.378 2180 

970 

As shown from the data of table 1 and contrary to what has been reported', compounda 

(Vo) and (no) have been isolated in the reaction between (5) and phenylaoetylene under 

the same condition described by Huisgen and others. (VIo) could not be isolated by the Ger- 

man Authors owing to an unlucIq choice of operating conditions; in fact we observed that 

phenylhydrazone (VIo) remains unaltered on heating to 130 - 150°C under meohsnioal pump vs- 

,=n% while it cyclizes entirely when eluted with benzene on alumina (Woelm, basio, aotivi- 

ty I) with formation of the pyrazole (Vo). 

Furthermore, by heating in the presence of NEt3 to 8ooC for go minutes, phenylhydrazone 

(VIo) partially changes into (Vo); this suggests that under these conditions, at least a 

part of the pyrazole obtained does not derive from a cyclosddition reaction, but &B of 

7 
scheme 2 . 

The analogous behaviour of nitrile oxides and nitrilimines leads us to assume that, 

at least when the 1,3 - dipolar reagent is a nitrilium betaine, the general scheme of the 

reaction with arylacetylenes should not be formulated according to scheme 1 only,butmust 

be represented as follows I 
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IiitriliuB lM.aines 

Hitxile oxides 

81e 
-CZN-0 

lritrile ylidss 

0 
-&4-c-- 

88 
-CEN-C- 

e 

a- CH 

/ 

ii 
\c ,I-Ar 

b 
//” + I-ICSC-Ar 
‘ce 

\ 
jl-crC-Ar 
b \ 

CH 

h &%I% OO?ItiFmbg our hVWtig8tiOnS in Order t0 check the validity Of our fOreO8ets 

aoerning nitrile ylidee ad simultsneously to eramine the behaviour of other 1,3 -dipolar 

r-&r-t=. 
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