
�9 m e r  VIlIb (30%). A 1.2-g sample  of 2 ,4-dini t rophenylhydrazine in 60 ml of 20% hydrochlor ic  acid was added to 
the alcohol solution, and the resul t ing  prec ip i ta te  was removed by f i l t ra t ion and washed with water  and alcohol 
to give 1.05 g (70%) of acetone 2 ,4-dini t rephenylhydrazone.  No melt ing-point  depress ion  was observed  for  a 
mix tu re  of  this product  with an authentic sample .  

Reaction of Tosyl  Azide wi thMethyl  Vinyl E the r  in 2,4-Pentanedione.  A mix ture  of 1.96 g of the azide, 
1.1 ml  of e the r  I, and 1.5 ml of 2,4-pentanedione was heated at 40 ~ fo r  2 h, a f te r  which it was subjected to p rep -  
a ra t ive  separat ion on s i l ica  gel  with elution by CCI4-CHC13 (1: 1) to give the tosylamide,  with mp 137 ~ (succes-  
sively f r om water  and toluene) and Rf 0.1, in 25% yield.  PMR spect rum,  5 (nitrobenzene): 2.26 (s, 3H) and 5.7 
ppm (s, 2H). The PMR spec t ra  of  the fract ions with Rf 0.2 and 0.4 did not contain signals of the ring sys tem of 
the protons of oxazolidine and singlet  signals of methyl  groups of 2 ,4-pentanedione .  The m o re  mobile f ract ions 
contained tosyl azide (15%), which was identified f rom its IR spect rum,  and 3-dinzo-2,4-pentanedione (18~). 
PMR spect rum,  5 (CC14): 2.29 ppm (s). IR spec t rum (CC14): 1690 (C =O) and 2110 cm - i  (diazo group). An au- 
thentic sample  of the diazo ketone obtained by the method in [8] had spec t ra  analogous to those of  the product.  
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I S O M E R I C  D I S T Y R Y  L B E N  Z O B  I S O X A  ZO L E S  

E .  M.  V e r n i g o r ,  V.  K .  S h a l a e v ,  
a n d  E .  A .  L u k T y a n e t s  

UDC 547.787.3 : 541.621 : 542.953 

I some r i c  2, 6-dis tyrylbenzobisoxazoles ,  the UV spec t ra  of which provide evidence of a di f ference in 
the conjugation of the s tyrylbenzoxazole  f ragments  in the i r  molecules ,  were  synthesized by con- 
densation of i somer i c  2 ,6-dimethylbenzobisoxazoles  with aromat ic  aldehydes.  

The heteroanalogs  of sti lbene and dis tyrylbenzene,  which contain benzoxazole s t ruc tura l  f ragments ,  are  
of  cons iderable  in teres t  both for  the study of the relat ionship between the s t ruc tu re  of organic  compounds and 
the i r  spec t r a l - luminescence  p roper t i e s  and f rom the point of view of thei r  application as, for  example,  optical  
b leaches  [1], luminophores,  and generat ing compounds for  quantum e lec t ronics  [2]. 

In the p resen t  communication we descr ibe  the prepara t ion  of  i somer ic  2 ,6-dis tyrylbenzo[1,2-d;5 ,4-d ' ] -  (I) 
and 2,6-dis tyrylbenzo[1,2-d;  4,5-dT]bisoxazoles (lI), which a re  he tereanalogs  of d is tyrylbenzenes .  The condensa-  
tion of 2-methylbenzoxazole  with aromat ic  aldehydes (for example,  fusion with zinc chloride [3] or  boric acid 
[4] or  refluxing in methanol in the p re sence  of alkaline agents [5]), which gives the products,  in low yields,  is 
usually employed for  the synthesis  of s ty ry l - subs t i tu ted  benzoxazoles .  

We have developed a method for  the synthesis  of d is tyrylbenzobisoxazoles  I and II by condensation of 2~6- 
dimethylbenzo[1,2-d;  5 ,4-d ' ] -  (III) and 2,6-dimethylbenzo[1,2-d;  4,5-dt]bisoxazole (IV), respect ively ,  with aro-  
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e re ts ik l icheskikh  Soedinenii, No. 12, pp. 1619-1620, December ,  1976. Original  ar t ic le  submitted December  8, 
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TABLE 1. Dis tyry lbenzobisoxazoles  I and I I  

:ore - 

ound 

Ia 

IIa 

Ib 

lib 

lc 

IIc 

R mp, *C 

H 

'C (CH~) 3 

OCHs 

208--210 

318--319 

298--300 

358--359 

246--247 

294--295 

Empirical 
formula 

C=4HIsN=O= 

C3=H3=N=O= 

C=6H=oN=O4 

Found, % 

C H N 

78,7 7,5 

79~5 7,8 

80,7 5,6 

89,4 6,0 

73,5 6,5 

'73 0 6,4 

Calculated, % 

C H N 

79,i 4 4 7,7 

80~ 6 8 5,9 

73,6 4,7 6,6 

UV spectrum 
in CHCls 

•raax ' nm Ig 8 

332 4,69 
364 4,76 
380 4,80 
402 sh 4,58 
338 4,78 
368 4,53 
386 4,52 
408 sh 4,36 
343 4,77 
380 4,80 
394 4,84 
412 sh 4,60 

mat ic  aldehydes in d ime thy l fo rmamide  (DMF) in the p r e s e n c e  of po t a s s ium hydroxide  as  the ca ta lys t .*  F o r  the 
benzaldehyde,  p - te r t -bu ty lbenza ldehyde ,  and anisaldehyde that  we invest igated,  the condensation p roceeds  at 
r o o m  t e m p e r a t u r e  for  1 h and gives the products  in 60-80% yields .  

CH3 CH3 DIVIF, KOH' R R 

III la-C 

poRC6H4CHO 
CH3 CH3 D ~  KOH- O R 

IV I l a -c  

I, II 8 R=H: b R=C(CH3)3: C R=OCH3 

The individuality of  I and I I  was conf i rmed by th in - l aye r  ch romatography  (TLC) on a luminum oxide. Ab-  
sorpt ion  bands at 970-990 c m  -1, which a r e  c h a r a c t e r i s t i c  fo r  the deformat ion  v ibra t ions  of  the CH bonds o f t r a n s -  
disubst i tu ted a lkenes  [7] and a r e  absent  in the s p e c t r a  of  s ta r t ing  III  and IV, a r e  p r e sen t  in the i r  IR spec t r a .  
The c lo senes s  of  the absorpt ion  m a x i m a  in the UV s p e c t r a  of d i s ty ry lbenzobisoxazoles  I (Table D and the c o r -  
responding s ty ry lbenzoxazo les  [4] p rov ides  evidence for  disrupt ion of  the conjugation of the s tyry lbenzoxazole  
f r agmen t s  in the I molecu les .  

The absorp t ion  m a x i m a  of d i s ty ry lbenzobisoxazo les  I I  a r e  shifted to the long-wave region of the s p e c t r u m  
as  compa red  with i s o m e r i c  I. The  magnitude of the ba thochromic  shift  (,~ 50 nm) of the p r inc ipa l  m a x i m a  ap-  
pa ren t ly  p rov ides  evidence fo r  the p r e s e n c e  of a s ingle  conjugation chain in the molecu les  of H with p a r a - o r i -  
ented C =N bonds; this is  in ag reemen t~  with the avai lab le  data [9] r egard ing  the c h a r a c t e r  of t r a n s m i s s i o n  of 
conjugation through the oxazole  r ing in the benzoxazole  s y s t e m .  

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

The UV s p e c t r a  of  the compounds were  r eco rded  with a Hitachi  356 spec t ropho tomete r .  The IR sp ec t r a  
of KBr  pe l le t s  of  the compounds w e r e  r eco rded  with a UR-20 s p e c t r o m e t e r .  

Dis ty ry lbenzob isoxazo les  I and H. A solution of 0.015 mole  of  the a roma t i c  aldehyde in 2-3 ml  of DMF 
was added with s t i r r i ng  to a mix tu re  of  0.94 g (0.005 mole) of  d imethylbenzobisoxazole  HI o r  IV and 2.8-4.5 g 
(0.05-0.06 mole)  of  p o t a s s i u m  hydroxide in 30 m l  of  DMF, and the mix tu re  was s t i r r e d  at r o o m  t e m p e r a t u r e  fo r  
1 h. I t  was  then decomposed  with dilute hydroch lor ic  acid, and the p rec ip i ta te  was  r emoved  by f i l t ra t ion and 
washed with wa te r  a n d a  sma l l  amount  of methanol .  Compound Ia  was pur i f ied  by r ec rys t a l l i za t ion  f r o m  hep-  
tane,  and Ib, c, and I I a - c  w e r e  r e c r y s t a l l i z e d  f r o m  DMF. 

* The condensat ion of  qua te rna ry  . m m o n i u m  sa l t s  o f  HI  and IV with p-dimethylarninobenzaldehyde,  which leads 
to qua t e rna ry  a m m o n i u m  sa l t s  of  compounds of the I and H type, r espec t ive ly ,  has  been desc r ibed  [6]. 
t H o w e v e r ,  i t  should be  noted that  the long-wave absorpt ion  m a x i m a  ca lcu la ted  within the f r a m e w o r k  of the 
P a r i s e r - P a r r - P o p l e  method fo r  i s o m e r i c  benzo[1 ,2 -d ;5 ,4 -dq-  and benzo[1 ,2-d ;4 ,5-d ' ]b i soxazoles  a r e  iden-  
t i ca l  [8]. 
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B A S I C I T I E S  AND S T R U C T U R E S  OF 4 , 4 , 6 - T R I M E T H Y L - 2 -  

A R Y L A M I N O - 5 , 6 - D I H Y D R O - 4 H - 1 , 3 - T H I A Z I N E S  AND 4 , 4 , 6 -  

T R I M E T H Y L - 2 - A  R Y L A M I N O - 5 , 6 - D I H Y D R O - 4 H - 1 , 3 - O X A  Z I N E S  

L .  A .  I g n a t o v a ,  P .  L.  O v e c h k i n ,  UDC547.867.869:541.623:543.257.1 
A. E .  G e k h m a n ,  and  B .  V. U n k o v s k i i  

The relative basicities o f  4i4, 6-tr imethyl-2-arylamino-5,  6-dihydro-4H-1, 3-thiazines and 4,4, 6- 
t r imethyl-2-arylamino-5,6-dihydro-4H- 1,3-oxazines, which are  capable of amine- imine  tautom- 
erism, and of model compounds with fixed amine and imine s tructures  were determined by poten- 
t iometric titration in methanol. Good correlation of the pK a values with the Hammett r constants 
in the investigated reaction ser ies  was found. The inapplicability of the use of the pK a values of 
model compounds for  the determination of the tautomeric equilibrium constants in the case of 
some N-heterocyelic amines of nonaromatic character  with an aryl  substituent attached to the 
exocyclic nitrogen atom of the amidine fragment of the molecule is demonstrated. 

We have previously established that  4, 4, 6-tr imethyl-2-arylamino-5,  6-dihydro-4H- 1, 3-thiazines (D and 
4,4,6-tr imethyl-2-arylamino-4,6-dihydro-4H-1,3-oxazines (11) exist ha the crystalline state in the amine form 
(A), which also predominates in solvents with different polarit ies.  This conclusion was drawn on the basis of a 
comparison of the spectral  character is t ics  of tautomoric I'and II andmodel  compounds-  4,4~-6-~rimethyl-2- 
(N-rnethyl-N-aryl) amino-5, 6-dihydro-4H- 1, 3-thiazines (lid and 4, 4, 6-tr imethyl-  2-(N-methyl-N-aryl)amino- 
5,6-dihydro-4H-1,3-oxazines (IV), which have a fixed amine structure, and 3,4,4,6-tetramethyl-2-arylimino- 
te t rahydro- l ,3- thiazines  (V) and 3,4,4,6-tetramethyl-2-aryl iminotetrahydro-l ,3-oxazines (V1), which have a 
fixed imine s tructure.  In addition, in [2] we demonstrated the inapplicability of the use Of the ionization con- 
stants of model compounds for  the determination of the tautomeric equilibrium constants (Kt) in the 4,4,6-tr i -  
methyl-2-arylamino-4H-1,3-thiazine (VII) ser ies  because of considerable s ter ic-electronic  differences in the 
models and the corresponding tautomeric compounds. 

TABLE 1. Relative Basicities of Aminothiazines and Aminooxazines 
of Reaction Series I-VI 

>, Basicity constant pK a + 0.04 Reaction 
series 

=p OCll~ =p G2tls =pCH~ ] 

Ia ,c  - g 
Ila -g 

Illa.c -g 
lVa -g 

Va. c, e 
VIb-g 

2, 
o 

7,56 
8,80 
8,11 
9,35 
6,96 

8•4 
924 

879 

7,31 
8,53 
8,02 
9.08 
6,65 
8,28 

7.07 
8.39 
7,92 
9.10 

8[-[4 

6,88 
8,30 
7,79 
8,94 
6,25 
7,97 

6,29 1 5,90 7,65 7.42 
7,25 7,05 
8,52 8,36 

779 7~0 
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