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It follows f r o m  the data f r o m  the PiVIR, IR, and UV s p e c t r a  of 2 - a ry l amino -5 ,6 -d ihyd ro -4H-1 ,3 -  
th iazines  and model der iva t ives  with amine and imine s t ruc tu re s  that they have amine  s t r u c -  
t u re s .  

2-phenylamino der iva t ives  of 4 ,4 ,6 - t r ime thy l -4H-1 ,3 - th i az ines  have amine s t ruc tu r e s  [1, 2]. At the s a m e  
t ime,  con t rad ic to ry  data r ega rd ing  the s t ruc tu re  of s im i l a r  1 ,3- thiazine der iva t ives  (Ia) have been presented .  

I II I I I  

I - I I I  a R = A r :  b R=CHs 

Thus,  on the bas i s  of the IR and UV s pec t r a ,  T i s l e r  [3] concluded that they have an imine s t ruc ture .  Con- 
vincing proof  in favor  of  the amino f o r m  was subsequent ly  p resen ted  with the aid of the s a m e  s p e c t r a  [4] and 
a lso  the pK a values  of the S- and O-containing analogs [5]. An imine s t ruc tu re  for der iva t ives  Ia was la te r  
again a s sumed  f r o m  an examinat ion of the PMR and IR spec t r a l  data [6-8]. It must  be noted that a number  of 
inaccurac ies ,  which, in our opinion, could lead to e r roneous  conclusions,  we re  allowed in these  s tudies .  For  
example ,  such inaccurac ies  include the unfortunate choice of the amine model  [6, 7], d i s r ega rd  of the c loseness  
of the chemica l  shifts  of the s ignals  of the methylene groups of the he te ro r ing  of a ry l  and alkyl  der iva t ives  of 
1,3-thiazine [6], and the insufficient re l iab i l i ty  of the spec t r a l  data for  solutions of Ia in t r i f luoroace t ic  acid 
(TFA) (compare  [6] and [7]). In addition, the f requency of the absorpt ion of the exocyclic double bond of the 
imino model  at 1610 c m  -1 is ci ted [8] f r o m  [3] without al lowance for  the co r rec t ion  in [4], in accordance  with 
which this f requency  mus t  be a sc r ibed  to the endocyclic C =N bond of the amine  model.  The indicated con t ra -  
dictions and the data for  4 ,4 ,6 - t r imethy l - subs t i tu ted  1 ,3- thiazines  [1, 2] have made it n e c e s s a r y  to invest igate  
the s t ruc tu re  of aminothiazines  in the case  of Ia and Ib. 

The ~C =H and ~ m a x  values  of t au tomer ic  der iva t ives  Ia and model  compounds with amine s t r u c t u r e  IIa 
coincide and differ f ron  ~ the cor responding  values  for  imine models  IIIa (Table 1). This indicates the amine  
s t ruc tu re  of aminothiazines  Ia and is in a g r e e m e n t  with the r e su l t s  in [4]. 

The imine s t ruc tu re  of a ry l  der iva t ives  Ia in [6-8] was a s sumed  on the bas i s  of the c loseness  of t h e c h e m -  
ical  shif ts  of the s ignals  in the PiVIR s p e c t r a  for the 4 -methy lene  groups of the t au tomer s  and imine models  in 
deu te roch lo ro fo rm solutions.  At the s a m e  t ime ,  the posit ion of this signal for  Ia depends substant ia l ly  on the 
t e m p e r a t u r e ,  changing by 0.3 ppm in nonpolar  solvents  f r o m  - 8 0  ~ (CS~,CDC13) to +115 ~ ( te t rachloroethylene);  at 
low t e m p e r a t u r e s  the absorpt ion  of the 4 -methy lene  group of the t au tomer ic  compound is found in the region of 
the signal  of the imine model ,  whereas  at high t e m p e r a t u r e s  it approaches  the signal  of the amine  model.  In 
analogy with th iazines  [2, 9], this is due to the fo rmat ion  of cycl ic  d imer ic  s t r u c t u r e s  of Ia,  in con t ras t  to IIa 
and IIla, the s ignals  of which r e m a i n  p rac t i a l ly  unchanged as the t e m p e r a t u r e  changes.  It is evident that  it is 
incor rec t  to de te rmine  the t an tomer in  s ta te  of Ia in nonpolar  solvents  f r o m  the s ignals  of the 4-methylene  
groups.  
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T A B L E  1. D a t a  f r o m  t h e  IR and  UV S p e c t r a  of  I - I I I a  

CO1TI - 
pound 

Ia 

IIa 

IIIa 

Ia 

IIa 

IIIa 

Ia 

IIIa 

p-CHaOC6H4 

p-CHzOCsH4 

p-CHaOC6H4 

C6H~ 

C6H5 

C6H5 

o-CHaOC6H~ 

o-CH~OC6H4 

IR spectra, cm -1, uC= N, uC= C 
crystals 

1620 s, br, 
1573 w, 
1600 w, sh) 
1610 s, br, 
1578 m 
1579 s, br, 

(1602 sh) 
1610 s, 
1577 s 

1613 s, 
1589 s 
1570 vs, br 

1609 s, br, 
1882 s 

1568 s, br, 
1591 s 

chloroform 

1607--1597 s, br 
{1618 sh 

I610 s, 
1597 sh 
1580 vs, br 

1603 s, 
1588 s 

(1620 sh) 
1610 s, 
I588 s 
I577 s, 

{1597 sh) 
I641 s (m), 
1597 s 

(1583 sh) 
1575 s, br, 
1593 s 

UV spectra, 
Xmax, nm 
(dioxane) 

266 

260 

2 t4 
280 sh, br 
26b 

262 

2~0 
270 sh, br 
263 
285 

240 sh 
28'_'-, 

T A B L E  2. D a t a  f r o m  t h e  PlVItt S p e c t r a  of  I - I I ' I  

iom - 
[ ound 

Ia 
Ia 

lla 
IIa 

[IIa 
Ilia 

Ia 
[a 

IIa 
Ila 

Ilia 
Ilia 

Ia 
1a 

Ilia 
IIla 

Ib 
Ib 

lib 
llIb 
IIIb 

GCH_). ppm 
R 8xt[' 

4 CI! 5 Cl-[. 6 C[i: 

p-CH3OCsH4 
p-CHaOCsH4 
p -CHAOC6114 
i~ -CHaOC~H4 
p-CHaOC~tf4 
p'CH8OC6t~4 
CeH~ 
C6FIs 
(:6H~ 
:26H~ 
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o-CH~OC~H 
o-(:HaOC~H~ 
o-CHaOCsFI_. 
o-CIt:0C6H4 
,CIt~ 
"Fin 
(-" Ha 
CHB 
('~{B 
CI[. 

3.37 
3,67 
3,43 
3.66 
3.22 
3.73 
3,38 
3.65 
3.42 
3,65 
3,25 
3,75 
3.32 
3.63 
3.25 
3,75 
3.35 
3.62 
3,38 
3.56 
3.15 
'3.67 

pprn 

7,53 
8,63 and 7.85 

8,~8 7,93 7,73 
3.82 and -I 

8,48 

8.32 an~d 7,88 ] 

8,25 

7.70 and 7.17 

7,38 

6,93 

A6(CH.), ppm 

4-CItz 5-C[I 6-CH2 

0.30 0,6~ 0,38 

0.23 0 ,65 0.43 

0.37 0,40 0,5 I 

0=27 0.65 0.32 

0.23 0.65 0.41 

0.50 0.36 0.37 

0,3I ~.60 0.35 

0.50 0~35 0,41 

0.27 0 .70  0,37 

0.28 0 .70 0,34 

0 52 0.35 0,35 

Solvent 

DMSO 
; F A  
DMSO 
TFA 
DM80 
TFA 
D MSO 
TFA 
DMSO 
TFA 
DMSO 
TFA 
DMSO 
TFA 
DNI80 
TFA 
DMSO 
YFA 
DM80 
TFA 
DIvISO 
TFA 

I n f o r m a t i o n  r e g a r d L n g  t h e  s t r u c t u r e s  o f  d e r i v a t i v e s  Ia and  Ib c a n  b e  o b t a i n e d  f r o m  t h e  c h a n g e  in t h e  f o r m  

and p o s i t i o n  of  t h e  s i g n a l  of  t h e  NH g r o u p  a s  a f u n c t i o n  o f  t h e  t e m p e r a t u r e .  S lowing  down of  e x c h a n g e  of  t h e  NH 
p r o t o n s  i s  o b s e r v e d  in t h e  Ph,IR s p e c t r a  of  s o l u t i o n s  o f  t h e s e  c o m p o u n d s  in d e u t e r o a c e t o n e  at  - 9 0  ~ and  t h e  

NH s i g n a l s  a p p e a r  tn t h e  f o r m  of a q u a r t e t  (1 : 3 : 3 ~- 1) (lb) and  a s i n g l e t  (Ia) at  9.0 p p m .  T h i s  f o r m  of  t h e  s i g -  

n a l s  o f  t h e  NH p r o t o n s  and  t h e  r e t e n t i o n  o f  t h e  t r i p l e t  c h a r a c t e r  of  t h e  s i g n a l s  of  t h e  4 - m e t h y l e n e  g r o u p s  at l ow  
t e m p e r a t u r e s  c o n s t i t u t e  e v i d e n c e  in f a v o r  of  t he  a m i n e  s t r u c t u r e s  of  a lky l  and  a r y l  d e r i v a t i v e s  Ia and  lb. In t h e  

c a s e  of  Ib, t h e  a m i n e  s t r u c t u r e  a l s o  f o l l o w s  f r o m  t h e  c l o s e n e s s  of  t he  c h e m i c a l  s h i f t s  o f  t h e  s i g n a l s  o f  t h e  

m e t h y l e n e  g r o u p s  o f  t h e s e  c o m p o u n d s  and  t h e  c o r r e s p o n d i n g  a m i n e  m o d e l s .  

C o m p l e t e  c o i n c i d e n c e  o f  t h e  c h e m i c a l  s h i f t s  o f  t h e  s i g n a l s  o f  a l l  o f  t h e  m e t h y l e n e  g r o u p s  ( s e e  [6]) o f  t h e  
h e t e r o r i n g  is  o b s e r v e d  fo r  Ia and  Ib in a p o l a r  s o l v e n t  (DMSO),  in w h i c h  d i m e r s  a r e  no t  f o r m e d  ( T a b l e  2). HoW- 

e v e r ,  in t h e  c a s e  of  t h e  a r y l  d e r i v a t i v e s  t h e  s i g n a l s  of  t h e  4 - m e t h y l e n e  g r o u p s  of  t a u t o m e r i c  Ia  and  a m i n e  

m o d e l  Ha do no t  c o i n c i d e  e v e n  in t h i s  s o l v e n t .  T h i s  i s  e v i d e n t l y  due  to  a c h a n g e  in t h e  c h a r a c t e r  o f  t h e  d e l o c a l -  
i z a t i o n  of  t h e  e l e c t r o n  d e n s i t y  in t h e  a m i d i n e  s y s t e m  of t h e  m o d e l  c o m p o u n d s  (as c o m p a r e d  w i t h  t h e  t a u t o m e r i c  
d e r i v a t i v e s )  due  to  r o t a t i o n  o f  t he  p h e n y l  r i n g  c a u s e d  by  t h e  r a t h e r  bu lky  m e t h y l  g r o u p .  A c o m p a r i s o n  of  t h e  
c h e m i c a l  s h i f t s  of  t h e  s i g n a l s  of  t he  4 - - m e t h y l e n e  p r o t o n s  in o r d e r  to  d e t e r m i n e  t h e  s t r u c t u r e  o f  t a u t o m e r  Ia 

t h e r e f o r e  p r o v e d  to  b e  i n e f f e c t i v e  h e r e .  

A c o m p a r i s o n  of  t h e  c h e m i c a l  sh i f t  o f  t h e  5 - m e t h y l e n e  g r o u p s ,  w h i c h ,  l i k e  t h e  4 - m e t h y l  g r o u p s  of  4 , 4 , 6 -  

t r i m e t h y l - s u b s t i t u t e d  1 , 3 - t h i a z h a e s ,  a r e  r e m o v e d  f r o m  t h e  r i n g  n i t r o g e n  a t o m  by one  c a r b o n  a t o m  and t h e r e -  
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fo re  depend to a l e s s e r  extent on the cha rac te r  of the hybridizat ion of the r ing ni trogen atom, can be con- 
s idered  to be more  expedient. The coincidence of 5 (5-CH~) in the PMR spec t ra  of tau tomer ic  Ia and model 
der ivat ives  IIa (Table 2) indicates the amine s t ruc tu re  of 2 -a ry lamino-5 ,6-d ihydro-4H-1 ,3- th iaz ines  In. 

It follows f r om the PMR spec t ra  of TFA solutions of I-IH that bases  I-HI a re  protonated at the ni trogen 
atom attached to the C=N double bond, but the posit ive charge is delocalized over  the amidine sys tem.  The 
coincidence of the chemical  shifts of the signals of all of the methylene groups of I-IH (Table 2) indicates an 
identical s t ruc tu re  for the resul t ing  cations. At the same t ime,  on passing f ro m  the bases  to the cations the 
weak-f ie ld  shifts of  the signals of these groups (AS CH ) of amine models II and substituted I a re  found to be 
c lose  and differ markedly  f rom the corresponding vah~es of models of imine s t ruc tu re  HI, and the differences 
between the A 6CH 2 values of the la t ter  (in) and the A5 CH values of tau tomer ic  der ivat ives  I a re  c lose to the 
differences in the chemical  shifts of the methylene groupsZof bases  H and HI (Table 2). This once again indi- 
cates  that a ry l -  and alkylaminothiazines Ia and Ib exist  in the amine form.  
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S Y N T H E S I S  OF 2 - H Y D R A Z I N O -  AND  2 - A M I N O - 1 , 3 , 4 -  

T H I A D I A Z I N E S  C O N T A I N I N G  P O L Y H Y D R I C  P H E N O L  

R E S I D U E S  IN T H E  5 P O S I T I O N  

I.  Ya .  P o s t o v s k i i ,  A. P.  N o v i k o v a ,  
L.  A.  C h e c h u l i n a ,  a n d  L.  P.  S i d o r o v a  

UDC 547.789.1' 876.07 

2-Hydraz ino- l ,3 ,4- th iad iaz ines  containing polyhydric phenol res idues  in the 5 position were  ob- 
tained by reac t ion  of 3 ,4-dihydroxy- ,  2 ,5-dihydroxy- ,  and 2,3,4- t r ihydroxyphenacyl  w-halides 
with thiocarbohydrazide.  2-Amino- l ,3 ,4- th iadiaz ines  were  obtained by reac t ion  of 3 ,4-dihydroxy-  
and 2,5-dihydroxyphenacyl  0~-halides with th iosemicarbaz ide  in acidic and alcoholic media.  In con-  
t r a s t  to the dihydroxy der ivat ives ,  2 ,3 ,4- t r ihydroxyphenacyl  halide forms  a 2-amino der ivat ive 
only in s trongly acidic media,  whereas  the i somer ic  thiazole compound with a hydrazine group 
in the 2 position of the thiazole r ing is formed in alcoholic media. 

h~order  to obtain new inhibitor-antioxidants we synthesized a s e r i e s  of 2-hydrazino-  and 2 -amino- l ,3 ,4 -  
thiadiazines containing polyhydric phenol (pyrocatechol,  hydroquinone, and pyrogallol) res idues  in the 5 posi-  

tion. 
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