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Mesoionic 2 - c a r b a m o y l i m i n o - ,  2 - th ioca rbamoyl imino- ,  and 2 - m e t h a c r y l o y l i m i n o - l , 3 , 4 -  
th iadiazoles  were  obtained by reac t ion  of a - a lky l th ioacy lhydraz ines  with the appropr ia te  
aeyl  i so th iocyanates .  Mesoionic 1 ,3 ,4- th iadiazole-2- th ione  is a lso  fo rmed  in the reac t ion  
with d ie thyl th iocarbamoyl  isothiocyanateo 

We have p rev ious ly  desc r ibed  [1] the reac t ion  of ce-alkyl thioacylhydrazines  (I) with aeyl  i so th iocya-  
nares ,which  g ives the  cor responding  meso ion ic  2 - aey l imino - l , 3 , 4 - t h i ad i azo l e s .  We found it was possible  
to use  this  reac t ion  for  the synthes is  of meso ion ie  2 - c a r b a m o y l - ,  2 - th ioca rbamoy l - ,  and 2 - m e t h a c r y l o y l -  
im ino - l , 3 ,4 - th i ad i azo le s  (IIa-c) .  The reac t ion  with th ioea rbamoyl  isothiocyanate  p roceeds  in two d i r e c -  
t ions [2, 3], and IIb and III were  isola ted a f t e r  chromatographic  separa t ion  in a l a y e r  of a luminum oxide. 
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E X P E R I M E N T A L  M E T H O D  

The c a r b a m o y l  and th ioca rbamoyl  i so th ioeyanates  were  obtained in solution immedia te ly  p r i o r  to 
t he i r  use [4]. 

The mel t ing  points were  de te rmined  with a heat ing s tage.  The IR s p e c t r a  of KBr  pel le ts  of the c o m -  
pounds were  r eco rded  with a UR-20 s p e c t r o m e t e r .  The UV spec t r a  of acetoni t r i le  solutions of the c o m -  
pounds were  r eco rded  with an SF-4  spec t ropho tome te r .  The PMR spec t r a  of CDC1 s solutions were  r e -  
corded with a BS 487C s p e c t r o m e t e r  with an opera t ing  f requency of 80 MHz with t e t r ame thy l s i l ane  as the 
s tandard .  T h i n - l a y e r  ch roma tog raphy  (TLC) was accompl i shed  on s i l ica  gel (fixed l aye r  on a te rephtha l -  
ate film) with CHC13 as the solvent,  CHC13-acetone (9.5 : 0.5) as the eluent,  and development  by iodine va-  
p o r s .  

Mesoionie 2 -Die thy lca rbamoyl imino- l , 3 ,4 - th i ad iazo le  (IIa). A mix tu re  of 4.8 g (45 mmole)  of 
C2HsNCOCI and 11.5 g (43 mmole)  of  PbNCS was ref luxed for  30 min  in 30 m l  of absolute aee toni t r i le ,  a f te r  
which the mix tu re  was f i l tered,  2.5 g (15 mmole)  of I was added to the f i l t ra te ,  and the mix ture  was refluxed 
for  another  3 h. It was then vacuum-evapora ted ,  and the res idue  was r e c r y s t a l l i z e d  f rom e the r  to give 1.04 
g (25%) of 1"[ with mp  155.5-156 ~ and Rf 0.37. UV spec t rum:  kma x 356 and 262 nm (log e 3.96 and 4.18). 
IR spec t rum:  1588, 1475, 1460, and 1380 cm - i .  PMR spec t rum,  T, ppm: 5.95 (N-CH3, s),  2.38 (C6H ~ s), 
6.42 (N-CH2,  m) , and  8.80 (CH2CH3, t) .  Found: C 57.2; H 6.3; S 11.2%. CI4H18N4OS. Calculated:  C 57.9; 
H 6.2; S 11.0%. 

Mesoionic 2 -Die thy l th ioca rbamoyl imino- l ,3 ,4 - th i ad iazo le  ffIb). A 2-g (16 mmole)  sample  of 
C2HsNCSC1 and 1.3 g (13 mmole )  of KNCS were  ref luxed in 30 ml  of absolute t e t r ahydro fu ran  (THF) for  
I h, a f t e r  which the mix tu re  was f i l tered,  1.8 g (11 mmole)  of I was added to the f i l t ra te ,  and the mix ture  
was ref luxed for  another  9 h. The solvent was r emoved  in vacuo,  and the res idue  was r ee ry s t a l l i z ed  f rom 
alcohol to give 1.45 g of a mix tu re  of two compounds with Rf  0.48 and 0.68. A 0.5-g sample  of the mix tu re  
was sepa ra t ed  p r e p a r a t i v e l y  in a l aye r  of a luminum oxide (with a th ickness  of 2 ram,  elution by ch loroform) .  
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A total  of 0.30 g of IIb, with mp 169-170 ~ and Rf 0.48, was isolated f rom the zone located c lose r  to the front.  
UV spectrum: kma x 362 and 244 nm (log e 4.01 and 4.37). IR spectrum: 1500, 1430, 1365, and 1270 cm - i .  
PMR spec t rum,  T, ppm: 5.95 (N-CH3, s), 2.40 (C6H5, s), 6.04 (N-CH 2, m), and 8.75 (CH2CH 3, t). Found: 
C 54.7; H 6,0; S 20.4~0. C14H18N4S 2. Calculated: C 54.9; H 5.9; S 20.9%. A total  of 0.07 g of a compound 
identical  to mesoionic 4 -methy l -5 -pheny l - l ,3 ,4 - th iad iazo le -2 - th ione  (III) [2] was isolated f rom the zone 
near  the s ta f f .  

Mesoionic 2-Methacry loyl imino- l ,3 ,4-Thiad iazo le  (IIc). A solution of 1.7 g (17 mmole)  of m e t h a c r y l -  
olyl isothioeyanate [5] and 2.1 g (13 mmole)  of I in 25 ml  of absolute toluene was ref luxed for 8 h, a f te r  
which the solvent was removed by vacuum evaporat ion,  and the residue was r ee rys t a l l i zed  f rom toluene 
and washed with e the r  to give 1.53 g (80%) of IIc with mp 166.5-167.5 ~ and Rf 0.37. UV spectrum: Xma x 
334 and 260 nm (log e 4.07 and 3.94). IR spectrum: 1548, 1480, 1405, and 1380 cm -1. PMR spect rum,  
T, ppm: 5.88 (N-CH z s), 2.38 (C6tI5, s), 7.88 (CH3-C, s), and 3.65 and 4.48 (=CH2, s, s). Found: C 60.4; 
H 5.2; S 13.0%. C13Hl~N3OS. Calculated: C 60.2; H 5.0; S 12.4%. 
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