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da ta  fo r  that  compound,  which should  l ie  ins ide  the 
va lues  of the m o m e n t s  of i t s  phenyl  d e r i v a t i v e s .  
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Fig .  3. M o l e c u l a r  d i a g r a m  of 1, 2 - d i t h i o l - 3 -  

thione [10]. 

The d ipo le  m o m e n t  of 1, 2 - d i t h i o l - 3 - t h i o n e ,  c a l c u -  
l a t ed  f rom the e l e c t r o n  d i s t r i b u t i o n  of IV that  we ob -  
ta ined,  is  5.25 D. Thus the 7r-e lec t ron conf igu ra t ions  
of  I V - V I  c o r r e s p o n d  b e t t e r  to the ac tua l  e l e c t r o n  den -  
s i t y  d i s t r i b u t i o n  in type I compounds  than to the 7r- 
e l e c t r o n  conf igura t ion  shown in F ig .  2. The r e a s o n  
f o r  th is  is  obv ious ly  poor  cho ice  [10] of s t a r t i n g  p a r a m -  

�9 e t e r s .  
Compounds  V [14] and VI [15] w e r e  s y n t h e s i z e d  by 

m e thods  p r e v i o u s l y  d e s c r i b e d .  The d ipo le  m o m e n t s  
w e r e  d e t e r m i n e d  as  d e s c r i b e d  in [16]. The LCAO M e  
c a l c u l a t i o n s  w e r e  m a d e  on a EVM M-20 c o m p u t e r  
us ing  the p r o g r a m  of [ 17] .  
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A series of arylethylene derivatives of 2, 5=diphenyloxazole derivatives 
is synthesized, and the absorption and fluorescent spectra of their 
toluene solutions are investigated. Joining in one molecule of 2, 5-di- 
phenyloxazole and arylethylene groups leads to long wave displace- 
ment of the absorption and fluorescence bands, and in most cases 
to greater intensity of absorption and increase in the photolumin- 
escence quantum yield. 

Many 2, 5 - d i a r y l o x a z o l e s  (I) and d i a r y l e t h y l e n e s  (II) 
be long  to the c l a s s  of e f f ec t ive  o r g a n i c  l u m i n o p h o r s  
[ 1 - 3 ] ,  It was of i n t e r e s t  to uni te  in one m o l e c u l e  the 

s t r u c t u r a l  g roups  of 2, 5 - d i p h e n y l o x a z o l e  and v a r i o u s  
d i a r y l e t h y l e n e s ,  and to i nves t i ga t e  the a b s o r p t i o n  
s p e c t r a  and f l u o r e s c e n t  p r o p e r t i e s  of such compounds  

(liD. 

A r - - C H  = C H - - A r  ~ ~ I~-o~_CH_CH_Ar 
I II III 

A r  and A r '  a r e  i d e n t i c a l  o r  d i f f e r en t  r a d i c a l s .  
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Table  1 

Opt ica l  P r o p e r t i e s  of f i - A r y l e t h y l e n e  D e r i v a t i v e s  of 2, 5 -Dipheny loxazo le  

Corn-  )~max, Lmax' 
pound Formula e �9 10 :~ fluorescence, Y abs 

nm am 
I 

0.51 IV 

V 

Vl 

VII 

VIII  

IX 

X 

I N 308 

300 

355 

368 

360 

368 

390 

3.06 

2.92 

6.34 

I 

7,11 

4.66 

5.41 

2,65 

365 

355 

415 

430 

435 

425 

500 

0.04 

0.88 

0.83 

0,75 

0,73 

0,51 

i 

Com- 
pound 

VI 
VII 

VIII  
IX 
X 

Tab le  2 

f l - A r y l e t h y l e n e  D e r i v a t i v e s  of 2 , 5 - D i p h e n y l o x a z o l e  

N, % 

Mp, ~ Formula Found Calculated 

153.5--154,5 
230 --23i,5 
167 --168 
913 --214 
198 --199 

C2~HITON I 4.43 
C2~H2~O,N 3.75 
C27H 190'N 3.66 
C2rH79ON 3.80 
C31H21'O"N ] 3.28 

4.33 
3.50 
3.75 
3.75 
3.30 

Yield, 
% 

30 
30 
21 
40 
50 
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�9 F ig .  1. UV s p e c t r a  of to luene  so lu t ions  of I V - X .  
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2. F l u o r e s c e n t  s p e c t r a  of to luene  so lu t i ons  
of I V - I X .  
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F o r  this  pu rpose  us ing  the Witt ig reac t ion  and the 
phosphonate  obtained by Arbuzov ' s  method, we s y n -  
thes ized  a s e r i e s  of compounds acco rd ing  to the equa-  
t ions 

EXPERIMENTAL 

1-Phenyl-2-(2, 5-diphenyloxazolyl-4)ethylenes. A mixture of 
equimolar quantities (0.01 mole) 2-(4-bromomethylphenyl)-5-pbenyl- 
oxazole and triethylphosphite in 20 ml zylene, was refluxed in an 

~ >  ~__~ , o 

Ar--CH--{) 

Ar --CH - -  O - 

O O . 

Table  1 gives abso rp t ion  m a x i m a  and m o l a r  ex t inc-  
t ion coeff ic ients  of K bands of toluene so lu t ions  of 
compounds  III, the i r  f l uo rescen t  max ima ,  and the 
abso lu te  quantum yie lds .  

T r a n s i t i o n  f rom 2, 5-d iphenyloxazole  (IV) and s t i l -  
bene (V) and VI is accompan ied  by shift  of the a b s o r p -  
t ion and f l u o r e s c e n c e  bands towards the long wave 
region;  the in t ens i ty  of abso rp t ion  i n c r e a s e s  s u b s t a n -  
t ia l ly,  the abso lu te  quantum yield  is sha rp ly  inc reased ,  
the f l u o r e s c e n c e  s p e c t r u m  acqu i r e s  a c l e a r l y  exhibi ted 
v ib ra t i on  s t r u c t u r e .  Obviously  the bas ic  s t r u c t u r a l  
f ac to r  g iv ing  r i s e  to these  effects is the c o n s i d e r a b l e  
i n c r e a s e  in the chain of conjugated double bonds with 
VI as  c o m p a r e d  with IV and V. 

F u r t h e r  i n c r e a s i n g  the degree  of conjugat ion  by 
m a k i n g  the s t r u c t u r e s  of the a r o m a t i c  r a d i c a l s  in the 
d i a ry l e thy l ene  pa r t  of the mo lecu l e  m o r e  compl ica ted  
does not, in mos t  cases ,  a l t e r  the c h a r a c t e r ,  but 
gives r i s e  to ba thochromic  shift  of the abso rp t ion  
(Fig. 1) and f l u o r e s c e n c e  (Fig. 2) bands .  The except ion 
is  an an th ry l  de r iva t ive ,  for  which sp l i t t ing  of an ab -  
so rp t ion  band is found in the spec t rum.  Along with a 
K band which is  l ess  in tense ,  but ba thoch romica l ly  
shif ted as  c o m p a r e d  with VI, a s h o r t e r  wave band 
appea r s ,  ly ing  in the region  where  a n t h r a c e n e  i t se l f  
a b s o r b s .  P o s s i b l y  this  is  due to s t e r i c  fac tors  weaken-  
ing conjugat ion  between the an th ry l  r ad ica l  and the 
r e s t  of the molecu le .  The f l uo re scen t  s p e c t r u m  of this  
compound,  unl ike  that of o ther  compounds in the s a m e  
s e r i e s ,  has no v ib ra t ion  s t r u c t u r e .  

The quan tum yie lds  with V I I - X ,  despi te  the l eng then-  
ing of the conjugated  chain in the i r  mo lecu l e s  c o m p a r e d  
with VI, we re  lower  than for  the l a t t e r .  The an th ry l  
d e r i v a t i v e  gives  the lowest  quantum yield.  

oil bath for 4-5 hr. The xylene was distilled off, and the phosphonate, 
a yellow oil, formed in almost quantitative yield and solidified on 
cooling. It was dissolved in dimethylformamide (30 ml), a small 
excess of aldehyde (0.011 mole) added, along with a solution of 
Na(0.23 g) in 2-3 ml MeOH. The whoIe was kept for 2-3 hr at 
room temperature, neutralized with 50% AeOH, and 15 mI water 
added. The solid was filtered off, dried, and purified by chromato- 
graphing a benzene solution of it on alumina, followed by recrystal- 
lizing from acetone, or aeetone-dioxane, using decolorizing carbon. 
Trans isomers of diarylethylenes are generally obtained under these 
conditions [5]. 

Analyses, melting points, and yields of the compounds prepared 
are given in Table 2. 

The absorption spectra were investigated with a SF-4 spectro- 
photometer, the fluorescent spectra with a setup comprising ZMR-3 
monochromator, M-59 and FEU-18 microammeters; the exciting 
source was a DPSh-500 lamp, from whose spectrum the DMP-4 mono- 
ehromator isolated the exciting line 365 rim. 
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