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The PMR spectra of the condensation products of N-arylsutfonylmono- 
imino sulfur dioxide with the dienes were studied. It was established 
that the reaction goes according to the condensation pattern of the 
Diels-Alder reaction, involving the nitrogen sulfur double bond with 
the formation of 1-oxo-2-arylsulfonyl-3, 6-dihydto-1, 2-thiazines. 

We can c o n s i d e r  s e v e r a l  s t r u c t u r e s  for  the  conden-  
sa t ion  p r o d u c t s  of N - a r y l s u l f o n y l m o n o i m i n o  su l fur  
d ioxide  with the d ienes .  
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Fig. 1. The PMR spectrum of 1-oxo-2- 
pheny l su l fony l -  3 , 6 - d i h y d r o -  1 , 2 -  th iaz ine  
(in a 0.1 M so lu t ion  of ch lo ro fo rm) .  The 
pos i t i on  of the  s igna l  i s  m e a s u r e d  r e l -  
a t ive  to the cyc lohexane  s igna l ,  whose 
d i s p l a c e m e n t  i s  1.41 ppm c o m p a r e d  with 

HMDS. 

1) It  i s  m o s t  p r o b a b l e  (if b a s e d  on i n f o r m a t i o n  of 
the condensa t ion  p r o d u c t s  of N - a r y l m o n o i m i n o  su l fur  
d ioxide  with  the d i enes  [1]) that  the  r e a c t i o n  goes  a c -  
c o r d ing  to the p a t t e r n  of the D i e l s - A l d e r  r e a c t i o n ,  
involv ing  the n i t r o g e n  su l fu r  double bond with the fo r -  
ma t ion  of 1 - o x o - 2 -  a r y l s u l f o n y l - 3 , 6 - d i h y d r o -  1 , 2 - t h i -  
a z ine s  (I). 
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2) Compounds  of the s t r u c t u r e  (II) a r e  p o s s i b l e  
du r ing  the d iene  condensa t ion  at the c a r b o n  su l fu r  
double  bond. 

3) We could  not  exc lude  the p o s s i b i l i t y  that  N - a r y l -  
su l fony lmono imino  su l fu r  d iox ides  r e a c t  with the 
d i enes  j u s t  a s  the su l fur  d iox ides  [2] and give c o m -  
pounds  ana logous  to the su l f a l enes  (III). O the r  p o s s i b l e  
t h e o r e t i c a l  s t r u c t u r e s  a r e  not  v e r y  l ike ly .  One m a y  
a s s u m e  ana logous  s t r u c t u r e s  fo r  even the  p roduc t s  of 
condensa t ion  of the N - a r y l - N ' - p h e n y l s u l f o n y l b i s i m i n o  
su l fu r  d iox ides  wi th  the d ienes .  H e r e  the m o s t  p r o b -  
ab le  s t r u c t u r e  i s  1 - p h e n y l s u l f o n y l i m i n o - 2 - a r y l - 3 ,  6 -  
d i h y d r o - 1 , 2 - t h i a z i n e  [3,4] (Ia). 
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Fig .  2. PMR s p e c t r a :  A) 0.13 M c h l o r o -  
f o r m  so lu t ion  of  1 - o x o - 2 - p h e n y l s u l f o n y l -  
4 , 5 - d i m e t h y l - 3 , 6 -  d ihydr  o-  1 , 2 - t h i a z i n e ;  
B) 0.20 M c h l o r o f o r m  so lu t ion  of 1 - p h e -  
n y l s u l f o n y l i m i n o -  2 - p -  ch lo r  o p h e n y l - 4 , 5  - 
d i m e t h y l - 3 , 6 - d i h y d r o -  1 , 2 - t h i a z i n e ;  
C) 0.25 M so lu t ion  of 1 - p h e n y l s u l f o n y l i m -  
i n o - 2 - p - t o l y l - 4 ,  5 - d i m e t h y l - 3 , 6 - d i h y d r o -  

1 , 2 - t h i a z i n e .  
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For confirmation of the inclusion complex s t ruc-  
tures the proton magnetic resonance (PMR) spectra  
of several  derivatives of (I) and (Ia) were studied. The 
spectra  are shown in Figs. 1 and 2. In the spectrum 
of 1-oxo-2-phenylsulfonyl-3, 6-dihydro-1, 2-thiazone 
(Fig. 1) the signals may be assigned in the following 
manner: the signal at 7.64 ppm belongs to the protons 
of the phenyl group, that at 5.80 ppm to the protons of 
H ~ C H ,  and the signal at 3.67 ppm to the protons of 
the methylene group. According to the current  l i tera-  
ture [5] the position of these signals is character is t ic  
for the corresponding groups. 

The spectra  of 1-phenylsulfonylimino-2-p-tolyl-  
4 ,5 -d imethyl -3 ,6-d ihydro-  1,2-thiazine and 1-phenyl- 
sulfonylimino-2-p- chlorophenyl-4 ,5-d imethyl -3 ,6-  
dihydro-1,2-thiazine have an analogous s tructure 
(Fig. 2,B and C). The spectrum of 1-oxo-2-phenylsul-  
fonyl -4 ,5-d imethyl -3 ,6-d ihydro-  1,2-thiazine is given 
for comparison (Fig. 2,A). 

The signal at 3.67 ppm cannot be assigned to the 
group --CH==CH--CH2--O, since its signal should be 
expected in the region of 4 .5-5.0  ppm [5]. Conse- 
quently, this signal cannot correspond to the s t ructure  
11. If the compound being studied had the structure 
]]I, then two cases would be possible. 1) With the 
equivalence of the protons of the methylene group, the 
width of the CH2 group signal must be the same as 
that of the HO----CH group. This is not the case. 2) If 
the protons of the methylene group are not equivalent, 
then a symmetr ica l  spectrum of the type AB [6] must  
be observed, while for 1-oxo-2-phenyl-4 ,5-dimethyl-  
3 ,6-d ihydro-1 ,2- th iaz ine  (Fig. 2, A), one should ob- 
serve narrow lines. This does not occur  either. One 
can explain the significantwidth of the methylene sig- 
nal on the basis of s t ructure.  In this case, the group 
CH 2 is not equivalent and forms two overlapping quar-  
tets. On the other hand, with the insufficiently high 
resolution of the spectrometer  one cannot successfuiiy 
distinguish the separate components of this signal. 

E. G. Kataev and V. V. Plemenkov [7] examined 
the spectrum of 1-oxo-2-phenyl -3 ,6-d ihydro-4-meth-  
y l - l ,2 - th iaz ine .  Our theoretical data concur withthe 
resul ts  of this work. One should note, however, that 
on the basis of only one spectrum one cannot unequiv- 
ocally re ject  s t ructure II. Moreover,  arguments in 
favor of s t ructure I do not seem convincing if one 
takes into account the possible nonequivalence of 
the methylene group protons.  

The thiazine s tructure I and Ia is confirmed also 
by the chemical behavior of these compounds. Upon 
hydrolysis of I the 1-arylsulfonylbut-3-enes IV are 
formed [8,9]. This indicates the presence in the orig-  
inal substances of the carbon nitrogen bond which is 
found only in compounds of structure I and is absent 
in substances of s t ructures  If and Ill. 
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Upon heating in water or alcoholic alkali, Ia is 
broken down into benzoylsulfamide and N-ary lpyrro le ,  
which confirm its s t ructure [31. 
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EXPERIMENTAL 

The pMR spectra were obtained at room temperature using a 

YaMR-US-2 spectrometer with a resolution of 5 -10 -s  [10] and with 
a frequency of 20.529 Mc, The samples were 0.1-0,5 M chloroform 

solutions with a small  admixture of hexamethyl  disiloxane (HMDS) 
as an internal  standard. The position of the signal in the spectra was 

measured by the side band method [11] re la t ive  to the lines of HMDS 

and was expressed in the dimensionless units 5 = Af/20.529 ppm. 

where z~ is the difference in cycles between the resonance lines of 
HMDS and the lines in the spectrum studied. A large chemica l  shift 

corresponds to a signal occuring at a weaker field. The reduced chem- 

ica l  may be converted into the r scale [5,12] by the formula r = 
= 9 . 9 5  - - 5 .  
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