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c~,fi-Unsaturated diketones  were  obtained by the condensa t ion  of t e reph tha la ldehyde  with a r -  
omat ic  and h e t e r o c y c l i c  methy l  ketones .  The r e a c t i o n  of the d iketones  with p h e n y l - h y d r a z i n e  
gave 1 ,4-b is  ( 1 - p h e n y l - 3 - a r y l - A 2 - p y r a z o l i n - 5 - y l ) b e n z e n e s .  

The p roduc t s  of the c ro ton i c  condensa t ion  of t e reph tha la ldehyde  with a r o m a t i c  and h e t e r o c y c l i c  methy l  
ketones  [1, 2] have r ece ived  li t t le s tudy up until now. As f o r  the p y r a z o l i n e  de r iva t i ve s  that can be obtained 
f r o m  unsa tu ra ted  ketones  by r e a c t i o n  with pheny lhydraz ine ,  the l i t e r a t u r e  conta ins  in fo rmat ion  r e g a r d i n g  
only 1 , 4 - b i s ( 1 , 3 - d i p h e n y l - 5 - p y r a z o l i n y l ) b e n z e n e  [1, 3], and its l uminescence  p r o p e r t i e s  have been  inves t i -  
gated [3]. 

Continuing our  s tudies  [4] of the syn thes i s  and phys ica l  c h e m i c a l  p r o p e r t i e s  of unsa tu ra t ed  d ike tones  
and the i r  de r iva t ives ,  we have p e r f o r m e d  the c r o t o n i c  condensa t ion  of t e reph tha la ldehyde  with va r i ou s  a r -  
omat ic  and h e t e r o c y c l i c  me thy l  ke tones  and have then obtained b i s p y r a z o l i n y l b e n z e n e s  f r o m  the c o r r e s p o n d -  
ing unsa tu ra t ed  diketones .  

TABLE 1. Unsa tura ted  Diketones 

RCOCH=CH--~CH=CHCOR 

C om - 
pound 

I 

II 

Ill 

IV 
V 

VI 
VII 

VIII 

IX 

X 
XI 

mp, 
d~g Appearance 

i 

2,4-Dimethoxy- '197 Light-yellow 
phenyl ! [prisms 
2,4,6-Trimethoxy- 220 Light-yellow 
phenyl needles 
4-Dimethylamino- 276 Bright-yellow 
phenyl ~ prisms 

]4-Chlorophenyl 260 Yellow needles 
4-Bromophenyl 270 Ligh,t-yellow 

needms 
4-Nitrophenyl 
4-Xenyl 

2-Naphthyl 

5-Methyl- 2- furyl 

2-8elenienyl 
2-Pyrryl 

285 (ellow plates 
287 Aght-yellow 

)lates 
241 Aght-yellow 

plates 
251 Yellow needles 

I 

] 227 Yellow needles 
290 Yellow prisms 

Empirical 
formula 

C2sH~0Oo 

C3~HaoOa 

C28H2sN20~ 

C~4Hz6C1202 
C24H~6Br~Oz 

C24HIoN206 
C36H~602 

Ca2H2202 

C~HIoO4 

C2oHI4OHSe2 
C2oHI~N~O2 

C 
H 
C 
H 
N 

C 
B: 

N 
C 
H 
C 
H 
C 
H 
S, 
N 

73,4 73,4 
5,6 I 5,7 

B9,5 69,5 
5,76 5,8 
6,6 I 6.6 

173 174 
32) [32:2 

6,6 I 6,5 
88,2 188,3 
5,3 5,3 

87,8 [87,6 
5,1 5,1 

76,4 76,3 
~5,2 5,2 
35,5 ]35,6 
8,9 8,9 

46 

53 
43 

8O 
76 

17 

80 

46 

63 
55 
76 
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TABLE 2. 1 , 4 - B i s ( 1 - p h e n y l - 3 - a r y l - A 2 - p y r a z o l i n - 5 - y l ) b e n z e n e s  

Aryl 

XII Phenyl 
XIII 4-Tolyl 
XIV 4-Anisyl 
XV 2,4-Dimethoxyphenyl t 

XVI 2,4, 6-TrimetKoxypl~enyl [ 
XVII 4-Dimethylaminophew~l 

XVIII 4-Chlorophenyl 
XIX 4-Bromophenvl 
XX 4-NitrophenyI 

XXI 4-Xenyl 
XXII 2-N aphthyl 
XXIII 2-Furyl 
XXIV 5-Methyl- 2- furyl 

XV 2-Thienyl 
XXVI 2-Selenienyl 

D 

268 ~ 
266 
262 
256 
271 
296 
262 
280 
290 
297 
264 
272 
257 
255 
259 

Empirical 
formula 

5 
6 
8 
9 

13 
12 
8 
8 
2 
,! 

C36H~.N4 
C~8Ha4N4 
C~8Ha4N402 
C4oHasN404 
C42H42N406 
C4oH4oN6 
C36HasC12N~ 
C~6H28Br2N4 
C36HasN604 
C48H~sN4 
C44H34N4 
C~2H2eN402 
C~4HaoN4Oa 
CaH2~N4S~ 
C~2H26N4Se2 

N, % 

Found Gale. 

1~-,2 lO,3 
9,7 9,7 
8,8 8,8 
8,2 8,0 

13,9 13,9 
9,4 9,5. 
8,3 8,3 

13,8 13,8 
8,0 8,0 
9,0 9,0 

ll,3 ll,2 
10,7 10,6 
10,6 10,5 
9,0 9,0 

60 
68 
74 
58 
80 
35 
56 
42 
73 
50 
84 
51 
65 
65 
45 

The syn thes i zed  diketones  (I-XI) (Table 1) have w e l l - e x p r e s s e d  h a l o c h r o m i e  p r o p e r t i e s ,  and, in c o n -  
cen t r a t ed  su l fu r ic  acid solut ions ,  the i r  c o l o r  deepens  to o range  o r  r e d - v i o l e t .  In the sol id s ta te ,  d iketones  
III, IX, and XI have a y e l l o w - g r e e n  l um i ne sc ence  unde r  the inf luence of UV light.  

By re f lux ing  a lcohol  (I, II, VII, IX) o r  ace t ic  acid (III-VI, VIII, X) so lu t ions  of  the d iketones  with a l -  
cohol  solut ions  of pheny lhydraz ine  in the p r e s e n c e  of sma l l  amounts ,  r e s p e c t i v e l y ,  of sod ium hydroxide  o r  
h y d r o c h l o r i c  acid,  we w e r e  able to isola te  1 , 4 - b i s ( 1 - p h e n y l - 3 5 & 2 - p y r a z o l i n = 5 - y t ) b e n z e n e s  (XII-XXVI) 
(Table 2). We c o n f i r m e d  the i r  s t r u c t u r e  by means  of IR s p e c t r a .  It is known [3, 5] that  the m o s t  c h a r a c -  
t e r i s t i c  bands fo r  1 , 3 , 5 - t r i a r y l p y r a z o l i n e s  and the i r  h e t e r o c y c l i c  ana logs  a re  the abso rp t i on  bands  at 

1600 c m  -t  (vC= N), at ~ 1500 e m  -~ (valence v ib ra t ions  of the a r o m a t i c  r ing) ,  and at 1325 cm -1 (VAr_N). 
These bands  a r e  v e r y  d i s t inc t ly  d i sp layed  in the s p e c t r a  of the compounds  tha t  we obtained.  In addition, 
the bands of the va lence  v ib ra t ions  of the N - H  group  (3200-3500 era- t ) ,  which a re  c h a r a c t e r i s t i c  f o r  pheny l -  
h y d r a z i n e s ,  a re  absent  in the IR s p e c t r a  of c a r b o n  t e t r a c h l o r i d e  so lu t ions  of XII-XXVI.  

AII of the compounds  that  we obtained give a pos i t ive  K n o t t  r e a c t i o n  [6]. Toluene solut ions  of XII -  
XXVI have a b r igh t -b lue  l u m i n e s c e n c e ,  which is a lso c h a r a c t e r i s t i c  f o r  p y r a z o l i n e s .  

E X P E R I M E N T A L  

The c6/~-unsaturated diketones  w e r e  obtained by the method p r o p o s e d  in [4]~ 

B i s p y r a z o l i n y l b e n z e n e s .  A5 Solid med ium hydroxide  (0.1 g) was added to a solut ion of 0.05 mole  of the 
diketone in hot a lcohol  and 0 .01-0 .15 mole  of pheny lhydraz ine ,  and the mix tu r e  was ref luxed fo r  5-17 h~ 

B) A s i m i l a r  method was  used in the ease  of I II-VI,  VIII, and X, but ace t ic  acid was  used as the so lvent  
and pheny lhydraz ine  h y d r o c h l o r i d e  was  used  ins tead of the f r e e  base .  

B i spy razo l i ne s  XI I -XXI  were  pur i f ied  by c h r o m a t o g r a p h y  of benzene  solut ions  on a luminum oxide, 
while XXII-XXVI were  pur i f ied  by c h r o m a t o g r a p h y  on s i l i ca  gel.  
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