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Nineteen dx2-pyrazolines hitherto undescribed in the literature are prepared by reacting thiophene and seleno- 
phene analogs of chalcones with phenylhydrazine or p-nitrophenylhydrazine. It is shown that thiophene and 
setenophene chalcones can be more easily cyclized than their furan analogs. The 2, 4, 6-trimethoxy group 
when present in the 1-( thienyl-2)  -8-arylpropenone-1 molecule causes steric hindrance in the corresponding 
pyrazoline. 

Synthesis of furan analogs of 1, 3, 5-triphenylpyrazoline derivatives were described by the present authors in a 
previous paper [1]. In the present work it was decided to prepare new derivatives of Z~ 2-pyrazolines with 2-thienyl,  and 
in some cases, 2-selenienyl at positions 3 and 5. Investigation of the literature relating to the problem showed that 
there was a small number of papers dealing with the synthesis of a few (thienyl-2)-/X2-pyrazolines [2-4], and a paper by 
Yu. K. Yur'ev and N. K. S adovaya, [5] which dealt with preparation of 1-phenyl-a-(alkylselenienyl-2)-A2-pyrazolines.  

Synthesis of ZX 2-pyrazolines of interest here was effeeted by reacting isomericheterocyclic  analogs ofchalcones with 
phenylhydrazine or p-nitrophenylhydrazine in acid medium, according to the equation (see Table) 

0 

R3- -C - -CH = C H - - R s +  H2N- -N  H - -  

--....). 

E t H z - C - - R z  

R -C .NN 
' " + H 2 0  

(NO2) 

(NO~) > 

It is important to note that thiophene and selenophene analogs are much !ess acidophobic than their furan analogs. 
So where pyrazoline formation was hindered, and prolonged boiling of reactants in acid medium was necessary to 
bring about reaction, formation of resins was not usually observed. Thus although the nitro group in the aromatic or 
heterocyclic ring of the furan analog of chalcone hinders cyclization when remote from the carbonyl group, and it was 
not possible to prepare [1] 1-phenyl-A~-pyrazolines with 4-nitrophenyl or 5-nitrofuryl-2 at position 5, the analogous 
thiophene derivatives of pyrazolines IV and XII were synthesized. In this connection it may be mentioned that a nitro 
group in an aromatic ring hinders cyclization more than one in a thiophene ring. This is apparent from the fact that 
cyclization of 1-( thienyl-2)-3-(4-ni t rophenyl)  propenone-1 required 25 hr boiling with concentrated hydrochloric acid 
and acetic acid, whereas only 3 hr were required for 1-phenyl-3-(5-ni trothieny1-2)-propenone-lo 

We also prepared the pyrazolines I and VIII, with methoxy groups in the o-positions of the aryl moiety, which 
methoxy groups hinder cyctization of chalcones, while the corresponding furan analogs could not be prepared. Further, 
despite a number of experiments under different conditions, it did not prove possible to convert 1 - ( th ienyl -2) -3- (2 ,  4, 6- 
trimethoxyphenyl) propenone-1 to a pyrazoline. This was evidently impeded by steric hindrance due to 2, 4, 6-tri 
methoxyphenyl, and because, as was shown earlier, [6], introduction of three methoxy groups greatly increases the 
acidophobic nature not only of the furan ring, but also of the thiophene one, so that reaction leads only to formation of 
resinous products. 

The structures of the pyrazolines synthesized were checked by a study of their IR spectra, which were found to 
lack an absorption band, characteristic of valence vibrations of the N -H group, at 3200-3500 cm -1. Not all of the 
pyrazolines here described fluoresce, or give the characteristic Knoor reaction. The Table gives some physical and 

chemical  properties of the compounds synthesized. 
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Ex periment al 

Previous papers [7-10] have described the synthesis of the starting thiophene and selenophene analogs of chalcones.  

Preparation of A2-pyrazolines. a) A mixture of 0.01 mole  ct,/3-unsaturated ketone and 0. 015 mole  phenylhydrazine 
hydrochloride was dissolved in a min imum quantity of hot alcohol,  and the solution refluxed for the t ime  stated in the 
table.  Next day the crystals which had separated were f i l tered off, washed with cold alcohol,  and recrystal l ized:  I, 
II, IV, IX-XIX from a lcohol -ace tone  1 : 1; III from the same, but 1 : 2; VIII from the same but 2 : 1; V, VI, and 
VII from alcohol.  

b) A mixture of 0.01 mole  cx, ~3-unsaturated ketone and 0.015 mole  phenylhydrazine hydrochloride was dissolved 
in the min imum quantity of hot alcohol,  and heated for 10 hr. 30 ml g lac ia l  ace t ic  acid was then added, and the mix -  
ture refluxed for 15 hr. Next day the crystals which had separated were fi l tered off, washed with cold methanol ,  and re-  
crystal l ized from a lcohol -ace tone  1 : 1. 

c) A mixture of 0.01 mole  cz, fl-unsaturated ketone and 0. 015 mole  4 -  ni t rophenylhydrazine was dissolved in the 
min imum quantity of hot alcohol,  10 ml  concentrated hydrochloric ac id  added, and the whole refluxed for the t ime  
stated in the table.  The product was isolated as described in b). 
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