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Vinyl  de r iva t ives  of 2, 5 - d i a r y l - 1 ,  3, 4 - o x a d i a z o l e s  h a v e  been  syn-  

thes i zed  and  some  of  the i r  p h y s i c a l  p roper t i e s  h a v e  been  s tudied ,  

Solid solutions of many 2 ,5 -d ia ry l -  1 ,3 ,4-oxadi -  
azeles in polystyrene are effective plastic scintil- 
lators [1,2]. In the present communication we de- 
scribe vinyl derivatives of 2 ,5 -d ia ry l -  1 ,3 ,4 -oxadia -  
zoles. 

N--N 
R--~ C--C6H4--CH::CH2"p ' R = C6H S, p-CsHsC6H , /]-CjoH ? x O 

By copolymerizing them with styrene or other mono- 
mers  it is possible to obtain plastic scinti l lators 
the polymer chains of which contain the s t ructural  
groupings responsible for the scintillation propert ies .  
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Fig. 1. UV spectra  off 1)2,5- 
diphenyl-l ,3,4-oxadiazole;  
2) 5-phenyl-2- (p-vinylphenyl)- 

1,3,4-oxadiazole. 

According to the l i terature [3,4] such scinti l lators 
are more effective than solid solutions of lumino- 
phores in polymers .  It is not excluded that these 
copolymers will possess  a high light fastness because 
of the capacity of the diaryloxazole links of the poly- 
mer  chain for converting UV light into visible light 
which is less harmful to them. 

In addition to the vinyl derivatives of the diarylox-  
azoles,  vinyl monomers  containing bridges in te r -  
rupting the chain of conjugation between the hetero-  
cycle and the aryl  radical  have been obtained. 

N--N 
II H 

C6Hs--X--C.o C--C6H4--CH :CH3~p ' X = CH~, O--CH? 

The synthesis of the monomers  was effected by 
a method ensuring the production of compounds with 
a s tr ict ly fixed position of the vinyl group in the 
aromatic nuclei 

CI~CO--C6H4~CH2Br POCI a 
R~CO--NH--NH 2 R~CO--N H--N H- CO--C6H~--C H2Br - - ~  

N - - N  P(C6Hs)3 [ N - -N  . ] 
R=CxoC--C6H4~CH2Br - -  =, H Br : R --  C\O~C --C6 tt,IC H2P ( C6 HS) 3 

l t__C~ 0 n - - n  II II CH 
C H 3 0 ~  R-- CXO~C --  C6 H ~--CI'I = 2 

In the acylation of the monohydrazides with acid 
chlorides,  par t  of the hydrazide reacted with the hy- 
drogen chloride liberated [5]. To decrease  the loss 
of hydrazide,  the reaction was frequently car r ied  
out in pyridine. The presence of a bromomethyl  group 
in the molecule of p-bromomethylbenzoic acid, with 
which we worked, apparently leads to the formation 
of water-soluble pyridinium salts,  which interfered 
with the formation and isolation of the dihydrazides. 

~ m a x  

~Z 
05 t 

i 

$ 

300 400 ~, nm 

Fig. 2. Luminescence spectra  
of: 1) 2, 5-diphenyl-1, 3, 4-  
oxadiazole; 2) 5-phenyl-2-  
(p-vinylphenyl)-l,  3, 4-oxa-  

diazole. 

As solvent we used chlorobenzene, at whose boil- 
ing point the monohydrazide hydrochloride decomposes,  

Com- 
pound 

I 
II 

111 
IV 
V 

CGH5 198 - -200 
p-Cel IsC,3H4 215 - -216 
~-C>I lr 214,5--215.5 
C~I lsCl t2 168 - -  169 
C6HsOCH2 180 - - 1 8 l  

ClsHlaBrN:Oa* 
C21HjTBrN202 
GtgHlaBrN20~ 
Ci6HisBrN202 
CzcH:sBrN2Oa 

Table 1 

R -  C O -  N H -  N H - - C O - -  C~H~-CH2Br-p  

N 
Mp, ~C Empirical  formula  fou_.nnd 

8.31 
7.78 

w 

c~lculated 

7.31 
8.07 
7.71 

Yield,  % 

91 
28 
80 
42 
56 

* Found. %: Br 23.91. Calculated, %: Br 24.02. 
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Com- 
p o u n d  

VI 
VII 

VIII 
IX 
X 

Table  2 

N - - N  
II II 

R --CXO C - -  C 6 H 4--C H 2 Br -p 

C6H5 
p-C6HsC6H4 
~-CloH7 
C6HsCH2 
C6HsOCH~ 

MD, *C 

156--157 
150--152 
191--193 
204--205 
213--214.5 

Empirical formula 

CIsH11BrN20 
C21HlsBrN20 
C19H~BrN20 
C16H~BrN20 
C16H18BrN202 

Found, % 

Br N 

27-90.4 8__ .71 

7.41 2 .40_ 

Calculated, % 

Br 

20.46 

2~-.32 

8.88 

7.67 

Yield, 
% 

71 
24 
25 
34 
25 

Table  3 

N - - N  
II I I  

R--Co c--cex4--cH =CH:p 

Com- 
p o u n d  Mp, * C 

XI 
XII 

XlII 
XIV 
XV 

C6Hs 
p-C6HsC6H4 
/3-C1oH7 
C6HsCH2 
C6HsOCH2 

82-- 84 
148--150 
116--117 
231--232 
168--169.5 

UV spectra I Lumi- 

I 
nes- 

hmax' log ~ cence 
nm hmax, 

nm 

30O 4.45 365 
312 4.73 370 
310 4,54 370 
280 4.42 36~ 
270 3.38 - -  

Empirical 
formula 

C16H12N20 
C~Hw, N20 
C2oH14N20 
C17H14N20 
C17H14N202 

* Does not luminesce. 

N,% 

calcu- 
found lated 

11.20 11.29 
8.86 8.64 
9.10 9.39 

10.69 10.68 
9.70 10.07 

Yield, 
% 

40 
21 
38.5 
25 
35 
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t h e  h y d r o g e n  c h l o r i d e  b e i n g  e l i m i n a t e d  f r o m  t h e  r e -  
a c t i o n  zone .  T h e  s t a r t i n g  m a t e r i a l s  w e r e  u s e d  i n  
m o l e c u l a r  a m o u n t s  a n d  t h e  d i h y d r a z i d e s  f o r m e d  w e r e  
u s e d  f o r  f u r t h e r  t r e a t m e n t  w i t h o u t  a d d i t i o n a l  p u r i f i -  
c a t i o n .  

T h e  l a s t  s t a g e s  of  t h e  s y n t h e s i s ,  t h e  c l o s u r e  of 
t h e  o x a d i a z o l e  r i n g  a n d  t he  r e p l a c e m e n t  of  a b r o m o -  

m e t h y l  g r o u p  b y  a v i n y l  g r o u p  b y  t he  W i t t i g  m e t h o d ,  

t o o k  p l a c e  w i t h o u t  d i f f i c u l t i e s .  
T h e  m o n o m e r s  o b t a i n e d  w e r e  p u r i f i e d  by  c r y s t a l -  

l i z a t i o n  f r o m  m e t h a n o l ,  by  c h r o m a t o g r a p h y  of  t h e  
b e n z e n e  s o l u t i o n s  on  a l u m i n a  ( in  c o l u m n s  p r o t e c t e d  
f r o m  t h e  l i g h t ) ,  a n d  b y  r e c r y s t a l l i z a t i o n  f r o m  m e t h -  

ano l .  T h e  a n a l y s e s  a n d  y i e l d s  and  s o m e  p r o p e r t i e s  

of  t h e  m o n o m e r s  and  t he  i n t e r m e d i a t e s  f o r  t h e i r  

s y n t h e s i s  a r e  g i v e n  in  T a b l e s  1 - 3 .  
T h e  a b s o r p t i o n  a n d  l u m i n e s c e n c e  s p e c t r a  of  m e t h -  

a n o l i c  s o l u t i o n s  of  t he  m o n o m e r s  o b t a i n e d  d i d  n o t  

d i f f e r  in  n a t u r e  f r o m  one  a n o t h e r  n o r  f r o m  t h e  s p e c t r a  

of  t h e i r  a n a l o g s  c o n t a i n i n g  no  v i n y l  g r o u p s ,  b u t  t h e  

v i n y l  g r o u p s  c a u s e d  a b a t h o c h r o m i c  d i s p l a c e m e n t  of  

t h e  a b s o r p t i o n  m a x i m a  a n d ,  in  t h e  m a j o r i t y  o f  c a s e s ,  

of  t h e  l u m i n e s c e n c e  m a x i m a  ( F i g s .  1 and  2).  
T h e  r e p l a c e m e n t  of  t h e  p h e n y l  g r o u p  i n  t h e  v i n y l  

d e r i v a t i v e  of  d i p h e n y l o x a z o l e  b y  a b i p h e n y l y l  o r  a 

f l - n a p h t h y l  r a d i c a l  c a u s e d  a s i m i l a r  b a t h o c h r o m i c  
e f f e c t  in  t h e  a b s o r p t i o n  a n d  t h e  l u m i n e s c e n c e  s p e c t r a .  

T h e  i n t r o d u c t i o n  of a b r i d g i n g  g r o u p i n g  (--OCH2--- 
and---CH2---) i n t e r r u p t i n g  t he  t o t a l  c h a i n  of  c o n j u g a t i o n ,  

l e d  to  a h y p s o c h r o m i c  s h i f t  of t h e  a b s o r p t i o n  s p e c t r a .  

T h e  i n v e s t i g a t i o n  of  t h e  s c i n t i l l a t i o n  e f f i c i e n c y  of  

c o p o l y m e r s  w i t h  s t y r e n e  of  t h e  m o n o m e r s  t h a t  w e  h a v e  
o b t a i n e d  w i l l  b e  t h e  s u b j e c t  of  a s e p a r a t e  c o m m u n i -  

c a t i o n .  

EXPERIMENTAL 

l-BenzoTI-2-(p-l:comome~hylbeazoyl)hydrazine (I). A solution 
2.72 g (0.02 mole) of benzhydrazide in 50 ml of chlorobenzene 

was treated with 4.66 g (0.02 mole) of p-bromomethylbunzoyl chlo- 
ride and the mixture was boiled under reflux for about 3 hr, until 
the evolution of hydrogen chloride had ceased. First a gel-like mass 
was formed, and then a microdisperse precipitate separated out. 
After cooling, the precipitate was filtered off and washed with meth- 
anol. The yield of technical product with mp 196"-198" C was 6 g. 
After purification by crystallization from ethanol, it formed a col- 
orless crystalline substance with mp 198~ ~ C, Compounds II-V 
were obtained in the same way. 

2-(p-Bromomethylphenyl)-5-phenyloxadiazol~ (Vl). A mixture 
consisting of 3 g (0.009 mole) of I and 20 ml of phosphorous oxychlor- 
ide was boiled for 1 hr, and the reaction mixture was poured onto 
ice. The solid substance was separated off, washed with water, dried, 
and arystallized from methanol. Yield 2 g (71~ Colorless crystal- 
line substance, mp 156~ . C. 

Compounds VII-X wcreobtained in the same way. 
8-Phenyl-2-p-vinylpheayloxadiazole (XI). A solution of 6.3 g 

(0.02 mole) of VI and 5.3 g (0.02 mole) of r~iphenylphosphine in 
18 ml of dimethylformamide was boiled for 2 h~. The precipitate 
that deposited was filtered off and dissolved in 50 ml of methanol, 
and the solution was poured into a solution of 0.6 g (0.02 mole) of 
paraformaldehyde and 100 ml of 0.2 M lithium methoxide solution 
in methanol. The mixture was left for 3 h~ with occasional stirring 
and was rhea diluted with water (100 ml); the precipitate that de- 
posited was separated off, dried, and crystallized from ethanol, 
chromatographed on alumina in benzene, and again crystallized 
from ethanol. Yield 2 g (40%). Colorless crystalline substance; mp 
82~ ~ C. Compounds XII-XV were obtained similarly. 

The absorption specua were studied in a SF-4 spectrophotometer 
and the luminescence spectra in an apparatus consisting of a ZM-3 
monochromator, a M-95 microammeter, and a FEU-18 [photoelec- 
uic multiplier]. The source of excitation was a DRSh-500 lamp, 
the exciting line at 313 nm of which was isolated by means of a 
DMR-4 monochromator. 
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