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THE VILSMEIER-HAACK REACTION - IIT
CYCLIZATION OF HYDRAZONES TO PYRAZCLES

M.A, Kira, M,0, Abdel-RAEMAN and K.Z, Gadalle
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(Received in UK 16 October 1968; accepted for publication 4 December 1968)

In continuation to our work on the potentialities of the Vilsmeier reaction in
heterocyclic synthesi sl, we report Lere a nevw synthesis of pyrazoles,

Acetophenone phenylhydrazone reacts2 with two moles of 17!4!*‘-?0(:13 adduct3 in
DMF at 70-80° for six hours with formation of the immonium perchlorate Ia (m.p. 250°)¥
in 96% yisld. On alkaline hydrolysis, Ia afforded 1,3-diphenylpyrazole~4~carboxaldehyde
(11a) m.p. 140° (2,4-dinitrophenylhydrazone, m.p. 271° and oxime m.p. 173°)s The structure
of IIa was established by combustion analysis (IR; 1680 cm'l, C0; no NH) and NMR spectra
(cnc13) [ tvo broad signale ( T = 2,5 and 2,2, each 5 protons, and two sharp ones, 7 = 1.4
aud 0,4, each one protcn (C-SH and CHO)],

Similerly, acetone phenylhydrazone gave the immonium salt Ib, m.p. 230°, in 7%
yield, The latter an alkaline hydrolysis afforded ITb, m.p. 53 .

(n the other hand, when desoxybenzoin was subjected to a similar cyclization
reaciion, it gave in 45% yield a compound with m.p. 880. From a consideration of its
combustion values and IR spectrum (NH absent), this compound may well be 1,3,4~triphenyl-
pyrazole, From the pyrolysis of 1,2-diphenyl-1,3,4,6~tetraphenylpyridezine, Smith4 obtained
a product (m.p. 165°) for which the structure of 1,3,4-triphenylpyrazole was assigned on the
basis of analytical data only.

Ihc presence of a p-nitro-group on either of the twc phenyl groups in acetophenone
phenylhydrazone éid not hirder this resction. Thus, g—nitroacetcphenone phenylhydrazone
afforded, in 72% yield, the aldehyde IIc, m.p. 165° (IR: 1690 cm_l, CO; NH absent; semi-
carbazone, m.p. 315 decs)e Similarly, acetophenone B—nitrophenylhydrazono gave, in 90%
yield, the aldehyde IId, m.p. 210° (IR: 1680 cm-l, CO; NH sbaent; 2,4-dinitrophenylhydrazone

derivative, m.p. 300° dec.).
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a, R.l. = R2 = CGHS c, R] = CGHS H R2 = 2-C6H4N02
b, Rl = cGH5 ; 32 - ca_j d, Rl *2""634“02 3 n2 = c:6ﬂ5

A possible mechenism for this reaction cunsists in two successive attacks of the
P0013-m available cerbonium icns at the methyl grcup of acetophenone phenylhydrazone
followed by subsequent cyclization to ITa with elimination of one dimethylamire molecule.
This argument appears to te favowred by the observation that the use of only one mole of
POCl3 gave I1la in ca, SO yield together with the remainder of acetorhenone rhenylhydrazone
witk no trace of 1,3-diphenylpyrazole.
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= All melting points are not corrected.



