
R E A C T I O N  O:F A Z O M E T H I N E S  W I T H  A C Y L  

IN P R E S E N C E  OF S U L F U R  D I O X I D E  

B .  A .  A r b u z o v ,  N .  N.  Z o b o v a ,  
a n d  N.  R .  R u b i n o v a  

I S O C Y A N A T E S  

UDC 542.91:547.794.3:547.239.1 

The reac t ions  of the alkyl  and a r y l  i socyana tes  with azometh ines ,  amid ines ,  and guanidines p roceed  
by the 1 ,4 -d ipo la r  cycloaddit ion m e c h a n i s m  [1-5]; the reac t ions  of acyl  i socyana tes  with azometh ines  have 
not been  studied.  

P rev ious ly  [6, 7] it was shown that acyl  i socyana tes  r e a c t  with azometh ines  to give cycl ic  i s o m e r s  
that a r e  1 - a c y l a m i n o - 3 , 4 - d i a r y l - 2 - o x o - l , 3 - d i a z e t i d i n e  (1I) and 4 -oxo -2 ,3 -dehydro -4H-1 ,3 ,5 -oxaz ine  (III) 
de r iva t ives ,  in which connection the ra t io  of the cycl ic  i s o m e r s  depends on the t e m p e r a t u r e ,  r eac t ion  t ime ,  
e lec t ron ic  effects  of the subst i tuents ,  and nature  of the solvent .  The use  of po la r  so lvents  leads to the f o r -  
mat ion  of 1 , 3 - d i a c e t y l - 5 , 6 - d i a r y l - 2 , 4 - d i o x o h e x a h y d r o - l , 3 , 5 - t r i a z i n e  (IV) de r iva t ives .  On the ba s i s  of 
these  data i t  may  be a s s u m e d  that the reac t ions  of acyl  i socyana tes  with azometh ines  belong to the c lass  of 
1 ,4-dipolar  cycloaddit ion reac t ions  and p roceed  by the following s cheme  
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The ro le  of a po la r  solvent  evidently cons i s t s  of the speci f ic  solvat ion of the 1,4-dipole (I), which in-  
c r e a s e s  i ts  life span. Then follows a t tack  by a second i socyanate  molecule  as a dipolarophi le  and (IV) is 
fo rmed .  

In o rde r  to es tab l i sh  the exis tence  of the 1,4-dipole (I) we studied some  th ree -componen t  r eac t ions  
in which var ious  reagen ts  fulfill the functions of e lec t rophi le  and dipolarophi le .  As the dipolarophi le  we 
used  SO2, while th ree  types of azometh ines  s e r v e d  as  the nucleophilic components  of the 1,4-dipole:  1) those 
that  f o r m  only (II) with acyl  i socyana tes ,  for  example ,  p -d ie thy laminobenza l -p -methoxyan i l ine ;  2) those 
that  r e a c t  to give a mix tu re  of the (11) and (III) i s o m e r s ,  for  example ,  p -d imethy laminobenza ian i l ine  and 
p-d ie thylaminobenza lan i l ine ;  3) those that a r e  capable  of giving only (I11) with acyl  i socyana tes ,  for  ex-  
ample ,  p -n i t robenza lan i l ine .  

The reac t ions  were  run under  ident ical  condit ions.  As the solvent  we used  absolute  diethyl e ther ,  
which is capable  of solvat ing e lec t rophi l ic  cen t e r s .  As a resu l t ,  the nucleophilic cen te r  of the f o r m e d  
1,4-dipole is sui table  for  e lec t rophi l ic  a t t ack  by SO 2 as the dipolarophi le .  An e ther  solution of an equi-  
m o l a r  amount  of the acyl  i socyanate  was added to an e the r  solution of the azomethine  and SO 2 was p a s sed  
in. 
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The format ion of 2 -aey l -4 ,5 -d ia ry l -3 -oxo- l , 2 ,4 - th i ad iazo le  1,1-dioxides (V) and 3 -acy l -5 ,6 -d i a ry l -  
4-oxo- l ,2 ,3 ,5-oxathiadiaz ine  2-oxides (VI) is possible as the resul t  of three-component  react ions .  The 
choice between (V) and (VI) in favor  of (V) was made on the basis  of the IR spectra  of the obtained com-  
pounds, in which a re  presen t  the absorpt ion bands of the s tretching vibrations of SO 2 at 1135-1170 cm -1 
(v s SO 2) and 1290-1350 cm -1 (Vas s o  2) and of the C=O groups at 1660-1670 cm -1 (cyclic CO) and 1690-1720 

cm -1 (acyl C=O). The presence  of absorption bands in the 1290-1350 cm -~ region,  and the absence of very  
intense absorption bands in the 1030-1070 cm -1 region,  exclude s t ruc ture  (VI) 
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(va-e), (Via-e): R = p-(Et)2NCsH4, B ~ = p-GH~OCoH,, I~ 2 ----- CGla(a); 
R = p-MezNC6H,, B 1 = C~Hs, B ~ = C6H5 (b); 

B = p-Me2NCsH~, R 1 = C6H~, B ~ = CC13 (c); 
R = p-(Et)~ NC~H4, R 1 = C8H5, B 2 = Cell5 (d); 
H --= p-O2NCsH~, B r =  CoH~, B ~ = CsH5 (e) 

A polar  solvent plays an important  role in three-component  react ions .  Thus, the substituted 1,3-di-  
azetidine [6] was obtained instead of the expected (V) when the react ion of p-ni t robenzal-p-methoxyani l ine  
with t r ich loroace ty l  isocyanate and SO 2 was run in CC14. 

E X P E R I M E N T A L  M E T H O D  

The IR spect ra  were taken as Nujol mulls on a UR-20 instrument .  

2-Trich••r•acety•-4-p-meth•xyphe•y•-5-p-diethy•ami••phe•y•-3-•x•-••2•4-thiadiaz•le 1,1-Dioxide 
(Va). To a solution of 0.74 g of p-diethylaminobenzal-p-methoxyani l ine in 25 ml of absolute ether was 
added a solution of 0.49 g of t r ich loroace ty l  isocyanate in 10 ml of absolute ether,  af ter  which SO 2 was 
passed in until orange c rys ta l s  were obtained, which were fi l tered,  and repeatedly washed with CCI 4 and 
absolute ether.  We obtained 0.86 g (66%) of (Va), mp 75-80 ~ (decompn.). Found: C 47.71; H 4.00; N 
8.22%. C21H220~q3C13S. Calculated: C 47.57; H 3.96; N 8.32%. 

2-Benzoyl -4-phenyl -5-d imethylaminophenyl -3-oxo- l ,2 ,4 - th iad iazo le  1,1-Dioxide (Vb). To a solution 
of 0.07 g of p-dimethylaminobenzalani l ine in 15 ml of absolute ether was added in drops a solution of 
1.07 g of benzoyl  isocyanate in 25 ml of ether,  af ter  which SO 2 was passed in until yel low-orange c rys ta l s  
were obtained, which were f i l tered and washed with CC14. We obtained 1.8 g (60%) of (Vb), mp 145-150 ~ 
(decompn.). Found: C 63.32; H 4.84; N 9.60; S 6.84%. C23H21N304S. Calculated: C 63.44; H 4.83; 
N 9.60; S 7.15%. 

2 -Tr ich loroace ty l -4 -phenyl -5-d imethy laminophenyl -3-oxo- l ,2 ,4 - th iad iazo le  1,1-Dioxide (Vc). In a 
s imi la r  manner ,  f rom 1.19 g of p-dimethylaminobenzalanil ine,  1.17 g of t r ichloroacety l  isocyanate,  and 
SO 2 we obtained 1.7 g (52%) of (Vc). The crys ta ls  were washed with e ther  and CHCI3, mp 184-186 ~ (de- 
compn.). Found: C 45.60; H 3.52; N 8.60%. ClsHIGN304SC13. Calculated: C 45.33; H 3.36; N 8.81%. 

2-Benzoyl -4-phenyl -5-d ie thy laminophenyl -3-oxo- l ,2 ,4- th iad iazole  1,1-Dioxide (Vd). In a s imi lar  
manner ,  f rom 1.17 g of p-diethylaminobenzalanil ine,  0.72 g of benzoyl isocyanate ,  and SO 2 we obtained 
1.36 g (72%) of (Vd), mp 65-70 ~ (decompn.). Found: C 64.80; H 5.77; N 8.93%. C25H25N304S. Calcu- 
lated: C 64.79; H 5.39; N 9.07%. 

2 -Benzoyl -4 -pheny l -5 -p-n i t rophenyl -3 -oxo- l ,2 ,4 - th iad iazo le  1,1-Dioxide (Ve). F r o m  0.985 g of 
p-ni trobenzalani l ine,  0.54 g of benzoyl isocyanate,  and SO 2 we obtained 0.8 g (60%) of (Ve), mp 105-107 ~ 
Found: C 56.59; H 4.02; S 7.09%. C21HlvN306S. Calculated: C 56.66; H 3.53; S 7.32%. 
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C O N C L U S I O N S  

The reac t ions  of acyl  i socyanates  with azomethines  belong to the class  of 1,4-dipolar  cycloaddition 
reac t ions .  Substituted 3-oxo- l ,2 ,4 - th iad iazo le  1,1-dioxides were  obtained as the r e su l t  of th ree -component  
react ions  in the p resence  of SO 2. 
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