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R E A C T I O N  OF ~ / - A R Y L A C R Y L O Y L O X I R A N E S  W I T H  

P H E N Y L H Y D R A Z I N E  

N. M. Kuz'menok and A. M. Zvonok 

The reaction of [3-a~,lacryloyloxiranes with phenylhydrazine under the conditions of acid catalysis leads to 3- 
arylvinyl-l-phenylpyrazoles and 2-hydroxymethyl-5-ar'yl-1, 4-pentadien-3-one phenylhydrazones. 

It is known that the reaction of epoxy ketones with phenylhydrazine leads to the corresponding phenylpyrazoles or 
phenylazoolefins [1-4]. In the opinion of the authors in [3, 4], the initial products of this reaction (the phenylhydrazones) are 
converted by an electron shift with opening of the oxirane ring into azoolefins, which undergo cyclization to the 
phenylpyrazoles through the hydrazoenol form. 

Earlier we investigated the reaction of B-arylacryloyloxiranes with hydrazine hydrate [5]. Here it was established that 
the reaction takes place through the intermediate o&B-epoxyalkylpyrazolines, the subsequent transformation of which also 
includes an electron shift with opening of the epoxide ring and aromatization of the pyrazoline ring as a result of migration 
of the exocyclic double bond, leading to the B-hydroxyalkylpyrazoles. It seemed interesting to determine how general this 
process is for N-substituted epoxyalkylpyrazolines. For this purpose in the present work we studied the reaction of ~,B- 

arylac~loyloxiranes with phenylhydrazine. 
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It was found that the reaction of phenylhydrazine with B-arylacryloyloxiranes (la-g) in alcohols leads to a complex 
mixture of colored substances, which cannot be separated by chromatography. In the case of compound (If) 5-(p-bromophenyl)- 
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TABLE 1. Characteristics of the Synthesized Compounds 

Com- 
pound 

I I f  

I l i a  

I l lb  

I l l c  

II1 d 

l l l e  

Ill f 

I l lg  
IVa  

IVb 

Found 

65.4 

82.8 

63,4 

78,4 

83.0 

85.3 

68.6 

81.6 

77.3 

60.3 

% 

N 

h.4 

0.4 

8.0 
9,6 
0,1 
8.7 
6,7 
7,9 
9.9 
7,5 

Molecular 
formula 

C2 d I l~d~rN~O 

C l~d I i,N: 

CI~It 5BrN1 

CI.~ItI.~N2t) 

CI'4i I !.sN2 

C2311~.gN2 

C23H 17BrN2 

C241t20N20 

C 181 [ I~'~ 20 
CIsItt7BrN20 

Calculated, % 

"]L 
~5.9 4.h5 6.7 

,~3,0 6,2 10,8 

63,7 4,5 8,3 

78,0 6.3 9,,  

83.2 6.6 10.2 

85,7 5,6 8 3  

68,8 4.3 7,0 

81,8 5,7 8.0 

77,7 6,5 I0.1 

60.5 4.8 7.8 

J mp % 

185. 188 25 

0 4  96 [ 80 

101 1 0 2  [ 65 

l l 9  120 79 
oil 75 

140..141 I 73 

1 3 7 1 3 9  ] 36 

168.  169 I 65 

144.. 145 8 

1 5 3 , 1 5 5  10 

TABLE 2. PMR Spectra of the Synthesized Compounds 

Compound Chemical shifts, ppm. SSCC (J). Hz 

l l f  

Il ia 

l l l b  

1II c 

11I d 

I l le  

l l l f  

lIIg 

[Va 

IVb 

2.2/8 (IH.  d d .  J -  8.0. d -  17.5. 4-H). 3.38 (IH.  dd . J -  I t .8 .  J -  17.5. 4-H).  
3.90 ( I H . d .  J -  1.0. C H - - C H ) .  4.00 ( i l l .  d. J -  1.0. C H - - C I I ) .  5.12 t i l l .  dd, 
J -  11.8. J -  8 .0 .5 -HI .  6.70.. .7.60 (14H.m. H a r o m )  

2.12 (3H. s. CH3). 6.90 ( l i t . d .  J - 16.0. -CH) .  7 . t0  ( I H . d .  J - 16.0. -CH) .  7.45 
(IH.  s. 5-H).  7.25 (101t.m. Harom ) 

2.15 (3H. s. CH3). 6.90 ( l f l . d .  J - 16.0. -CH) .  7.08 t l l t . d .  J = 16.0. -CH) .  7.50 
(IH. s. 5-1t). 7.30 t9H.m.  I l a r o m  

2.17 (3H. s. CH31. 3.70 t3t l .  s. OCII3). 6.80 t i l t . d .  J - 16.0. -CI t ) .  7.40 t i l t . d .  
J -  16.0. -C l f ) .  7.50 ( l t l .  s. 5- t l ) .  6.70 ~2H.d. J - 9.0. I t a r o m  ~. 7.04 t2 l t . d .  J - 9.0. 
H arom ). 7.24 t5H.m.  Harom ) 

2.05 t311. s .  CIt31. 2.15 1311. s. C1-t3). 6.98 t l H . d .  J - 16~0~ -CHt .  7.15 t i l l . d .  
J -  1 6 . 0 . - C H ) .  7.28 (10H.m. H a r o m  
6.76 (IH. s. 4-H). 7.23 (111. d.  J - 16.0. -C I t ) .  7.40 t i l t .  d. J - 16.0. -CH) .  
7.30.. .7.54 ~15H.m. Harom 

6.75 ( I l l .  s. 4- t t ) .  7.15 (21-1. s . H C - C H I .  7 .2Z .7.35 t l 0 H . m ,  tl arom ). 7.38 (2 t l . d .  
J - 9.0. H a tom ). 7.46 (2H. d.  J - 9.0. t t  a tom 

3.84 131t. s .  CH30).  6.70 t I lL  s.  4-11). 6.90 (2H. d.  J - 9.0. 1t a tom I. 7.43 (2H. d.  
J -  9.0. It a tom ~. 7.08 ( l l - l .d .  J ~ 16.0. - C | t ) .  7.15 ( I H . d .  J - 16.0. -CH) .  7.30 
t l 0 H . m ,  t l  a tom 

4,12 t3H, bs ,  C H 2 0 H ) , 5 , 1 2  ( l l t , d , J -  1,0,=C112),5,76 ~ l t l , d ,  J -  1,1),-CH2), 
6,60 ( I H , d ,  J - 16,0, I I C - C l f l ,  6,90 IIH,  d,  J - 16,0, I IC-CH) ,  7,30 t l 0 H , m ,  
Itarom }, 8,62 ( i l l ,  bs , NHi 

4,10 (2I t ,d ,  J - 4 , 5 ,  CIt2OI ,4 .30  ( I I t . t , J ~ 4 . 5 ,  OID, 5,14 ~ l l l . d , d ~  1,0.=CII2),  
5,76 ( l l t , d , J  - 1 , 0 , -CI tD ,  ¢~,50 ( I l l ,  d, J -  16,0, I I C - C I D .  6,90 ~ l l l , d ,  J ~  16,0, 
H C - C I t ) ,  7,10 (4 l l ,m,  It a rom ~, 7,34 tSH, s, II a rom ~, 8.68 t i l l ,  bs Nil) 

1-phenyl-3-(1,2-epoxystyryl)-2-pyrazoline (IIf), analogous with the intermediate in the reaction with hydrazine hydrate [5], was 
isolated. The IR spectrum of the product did not contain the characteristic absorption of the conjugated enone system in the 
region of 1620-1680 cm -I.  The PMR spectrum contained an AMX system of signals for the protons of the pyrazoline ring, 
an AB system for the protons of the oxirane ring, and a strong multiplet for the protons of the aromatic rings. 

In the reaction of the {3-arylacryloyloxiranes (Ia-g) with phenylhydrazine under the conditions of acid catalysis, which 
activates the nucleophilic addition of substituted hydrazines and increases the reactivity of the epoxide ring, the direction of 
attack by the reagent changes, and 3-fl-arylvinyl-l-phenylpyrazoles (Ilia-g) are isolated with yields of 36-80% as the main 
product (Table 1). In the PMR spectra of compounds (Ilia-d) the signal of the protons of the 4-Me group of the pyrazole ring 
appears 2.05-2.17 ppm. In the downfield region the AB system of the vinyl protons in the region of 6.80-7.40 ppm with a 
spin--spin coupling constant of 16.0 Hz, the singlet of the proton at C15 ) in the pyrazole ring (7.45-7.50 ppm) in compounds 
(IIIa-c), and the multiplet of the protons of the two aromatic rings are observed. In the case of compounds (llIe-g), the signal 
for the proton at position 4 of the pyrazole ring appears at 6.70-6 76 ppm (Table 2), 

In the reaction of methyl-substituted 3-arylacryloyloxiranes (Ia, b) with phenylhydrazme acyclic products, which were 
the phenylhydrazones of 5-aryl-2-hydroxymethyl-l,4-pentadien-3-ones (IVa, b), were isolated together with the main products 
[3-styrylpyrazoles (Ilia, b)] with yields of 8-10%. The PMR spectra of compounds (IVa, b) contained the signals for the protons 
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of the primary alcohol group at 4.10-4.30 ppm, the AX system of the protons of the methylene group at 5.14 and 5.76 ppm 

with a spin--spin coupling constant of 1.0 Hz, the AB system of the vicinal protons at 6.50-6.90 ppm with a spin--spin 

coupling constant of 16.0 Hz, and the signals of the protons of the aryl rings and hydrazone fragment. 

Analysis of the structure of the phenylhydrazones OVa, b) indicated oxidation--reduction disproportionation of the 

oxirane ring to the derivatives of allyl alcohol. Compounds (IVa, b) are clearly formed through the intermediate hydrazones 

of the epoxyenones (la, b), which are transtbrmed into the hydrazones (IVa, b) by electron shifts with the migration of a 

proton. The motivating force of such a rearrangement can be assumed to be the formation of a conjugated polyene system with 

a mobile proton at the more basic nitrogen atom. 

Thus, the reaction of ~3-arylacryloyloxiranes with phenylhydrazine takes place under the conditions of acid catalysis 

with opening of the oxirane ring and the isolation of 3-arylvinylpyrazoles. The presence of a methyl group in the oxirane 

stimulates the occurrence of a concurrent process, involving oxidative--reductive rearrangement of the hydrazone of the 

unsaturated epoxy ketone. 

EXPERIMENTAL 

The PMR spectra of solutions of the substances m deuterochloroform or acetone-d 6 [in the case of compounds (llf, 

IIIb, IIIf)] were obtained on Bruker WM-360 (360 MHz) and Tesla BS-56A (100 MHz) instruments with HMDS as internal 

standard. The IR spectra were measured on a Specord IR-75 spectrophotometer in carbofi tetrachloride solutions. The reaction 

mixtures were analyzed by thin-layer chromatography on Silufol plates with a mixture of ether and hexane as eluant. 

5-(p-Bromophenyl)-l-phenyl-3-(1,2-epoxystyryl)-2-pyrazoline (IIf). To 1.98 g (6 mmole) of 5-(p-bromophenyl)-l- 

phenyl-l,2-epoxy-4-penten-3-one (If) in 40 ml of isopropyl alcohol we added 0.7 ml (6 mmole) of phenylhydrazine in 10 ml 

of the same alcohol. The reaction mixture was boiled for 1 h, the solvent was evaporated on a film-type evaporator, and the 

product (IIf) was isolated from the oily residue by purification on aluminum oxide with a 1:1 mixture of methylene chloride 

and hexane as eluant. It crystallized after part of the methylene chloride had evaporated. 

3-(~-Arylvinyl)-l-phenyl-5-RI-4-R2-pyrazoles (IIIa-g) and 5-Aryl-2-hydroxymethyl-l,4-pentadien,3-one 

Phenylhydrazones (IVa, b). To 0.01 mole of compounds (Ia-g) we added 1.4 g of phenylhydrazine in 20 ml of isopropyl 

alcohol and 0.5 ml of acetic acid. The obtained mixture was boiled for 1-2 h. The alcohol was evaporated on a film-type 

evaporator. The residue was diluted with 30 ml of water, neutralized with sodium carbonate solution, and extracted with ether 

(3 x 25 ml). The extract was dried over sodium sulfate. Compounds (IIIa-c) crystallized after part of the ether had evaporated. 

The mother solution after separation of the crystals was evaporated, and compounds (IVa, b) and an additional amount of the 

pyrazoles (IIIa-b) were isolated by chromatography on silica gel. The products were crystallized from alcohols. Compound 

(IIId) was isolated in the form of an oil after the reaction mixture was passed through a column of silica gel with a 3:1 mixture 

of ether and hexane as eluant. Compounds (IIIe, f) were isolated by chromatography on aluminum oxide with a 1:2 mixture 

of methylene chloride and hexane as eluant. Compound (lllg) crystallized from the reaction mixture on cooling. 
The authors express their gratitude to the INTAS association for financial support of the investigation. 
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