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The reac t ion  of t r i e thy l ammonium sal ts  of a~-acyldithiocarbazlc acids with sodium chloro-  
ace ta te  and hydrazine  leads to the fo rmat ion  of mesoionic  t - a m i n o - l , 3 , 4 - t r i a z o l e - 2 - t h i o n e s ,  
which r eac t  with aldehydes to give the cor responding  azometh ine  der iva t ives .  

In an a t tempt  to synthesize  1 -benzoy l - l -pheny l th ioca rbohydraz ide  (II) by the Jensen  method [1, 2] we 
obtained a cycl izat ion product ,  to which we ass igned the mesoionic  1 - a m i n o - 4 , 5 - d i p h e n y l - l , 3 , 4 - t r i a z o l e - 2 -  
thione s t ruc tu re  {Ilia) [3]. 

R_N-NHCS2CHzCO2No + 
R_N_NHCS2HN(C2H5) 3 -i- ClCH2CO2No ~ I R'-C--O 
RL ~--.-0 

I R_N/NH~c=S 
, t I 

( R--NI --NHCNHIqH2 ~ ~ R- -C ,N /NH 

mm \R;C=O s / ~ ' "  R--N--N 
RL~ + XC--~ 

]l \ N  / 

~H 2 
ma-d 

IIIa R=R'=C6H~; b R=C6Hs, R'=0-C1C6H4, c R=CH~, R'=H; dR=C6HsCH2, R'=H 

1 ,4 -Dihydro - l , 2 ,4 ,5 - t e t r az ine -3 - th ione  s t ruc tu re  IV may  s e r v e  as an a l te rna t ive  s t ruc tu re  for  amino-  
t r i a zo l e  IlI [4]. However,  n i t rosa t ion  of the reac t ion  product  gives 4,5-diphenyl-  3H- 1 ,3 ,4- t r iazo le -2- th ione  
(VI), and reac t ion  with aldehydes gives the cor responding  azomethine  der iva t ive  [3]; this  is cha rac t e r i s t i c  
for  1 - a m i n o - l , 3 , 4 - t r i a z o l e - 2 - t h i o n e s  [5]. 

R--N-- N R"CHO HNO2 R--N--NH 
R'--C + C--S nl I. R_C~N/C= S 

\N j - H20 - N 2 

I~=CHR" VI 

v a-g 

V a R=R'=R,'=C6Hs; b R=CH3, R'=H, R"=C6Hs; c R=C6H~CH2, R'=H, R"=C6Hs: 
d R=R'=CsHs, R"=3-CH30-4-HOC6H3; e R=R'=C6H~, R"=p-(CH3)2NC6Hd f R= R ' =  

=C6H5, R"=o-HOC~H4; g R=R'=C6Hs, R '=fury l  

The mesoionic  sym- t r i a zo lo [3 ,4 -b ] - l , 3 , 4 - t h i ad i azo l e  s y s t e m  (VII) is fo rmed  in the reac t ion  of IIIa with 
benzimidocarbonyl  dichloride and phosgene;  this  reac t ion  is cha r ac t e r i s t i c  for  th ioacylhydraz ines  [6]. 

IIIa 
+ N~ S~. -- 

H5C6-- N "  '~C ~" C--X 
+ el 2 C=• ,-- II I II 

1-15C6-C ~ N ~ N 

vii 
X = O ,  N COC6H $ 
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R I 
P S 

Ra--N-- N I- R~c/N'~NH-~- SCH3 
R--C / + ~C-SCH. H NNR2R 3 

\ S /  ~ N..,N/r~ 

VIII ~3 

R'--N-- N 
R-c' + ~-~ 

\ N  / 
~R2R 3 

�9 IX 

I 

R--C NH 
I! I 
N~.N/C:S 

X 

In addit ion,  in [4] Grashey  and c o - w o r k e r s  were  able  to obtain e i the r  meso ion ic  amino t r i a zo l e  IX o r  
1 ,4 -d ihydro te t r az ine th ione  X by reac t ion  of 2 - m e t h y l t h i o - l , 3 , 4 - t h i a d i a z o l i u m  sa l t s  VIII with subst i tuted hy- 
d raz ines ,  depending on the r eac t ion  condit ions and the hydraz ine  used.  

No phys ica l  constants  wha t soeve r  of the syn thes ized  compounds nor  concre te  r eac t ion  condit ions,  
except  fo r  the PMR s p e c t r a ,  which d i f fe r s  subs tan t i a l ly  fo r  these  two reac t ion  products ,  a r e  p re sen ted  
in [4]. In the  PMR s p e c t r a  of the III and V that  we synthes ized ,  the s ignal  of the pro tons  of the methyl  
group (CH3-N , 6 3.62-3.72 ppm) coinc ides  with the s ignal  of the pro tons  of the methyl  group of the amino-  
t r i a z o l e s  p r e s e n t e d  in [4] (3.40-3.75 ppm), whe reas  the s ignal  of the pro tons  of the methyl  group of X is 

found at s t r o n g e r  f ield - 2.80-2.92 ppm.  

Inasmuch as we have p rev ious ly  desc r ibed  only one r e p r e s e n t a t i v e  of meso ion ic  amino t r i a zo l e s  
{IIIa) [3], in the p r e s e n t  r e s e a r c h  we have synthes ized  s e v e r a l  r e p r e s e n t a t i v e s  of this  c l a s s  of compounds 

and a number  of t h e i r  azomethine  d e r i v a t i v e s .  

Compounds [II and V have two absorp t ion  bands in t h e i r  UV s p e c t r a  (Table 1) - a shor twave  band 
at 234-254 nm and, when a r o m a t i c  subs t i tuents  a r e  p r e sen t ,  a second band in the longwave por t ion of the 
spec t rum at 296-350 nm. S i m i l a r  UV s p e c t r a  have been  desc r ibed  for  o ther  meso ion ic  t r i a z o l e s  [7-9]. 
The IR s p e c t r a  of III and V contain a ve ry  intense band at 1325-1390 cm -1, which is c h a r a c t e r i s t i c  for  the 
NC =S grouping of meso ion ic  t r i azo l e th iones  [9]. The absorp t ion  at 1400-1630 cm -1 is  ex t r eme ly  c h a r -  
a c t e r i s t i c  fo r  t he se  compounds.  In f ra red  s p e c t r a  of s i m i l a r  c h a r a c t e r  have been desc r ibed  for  mesoionic  
t r i a z o l e s  [9, 10]. Bands of s t r e tch ing  v ib ra t ions  of an NH 2 group at 3100-3300 cm -~, which a r e  absent  in 
the s p e c t r a  of V, a r e  obse rved  in the IR s p e c t r a  of III. Methiodide XI was obtained f rom azomethine  de- 
r iva t ive  Va; the absorp t ion  of a thione group is absent  in the IR spec t rum of XI, whereas  i ts  LTV Spectrum 
is s i m i l a r  to the s p e c t r a  of sa l t s  of meso ion ic  t r i azo l e th iones  [6]. 

V a  -e- CH31 
H5C6-N-- N I- 

/ + \  
}" H5C6--C ~ /C--SCH 3 

,R 
N=CHC6H 5 
XI 

The PMR signal  of the r ing pro tons  in the 5 pos i t ion  of meso ion ic  t r i a z o l e s  is  usua l ly  found at ve ry  
weak f ie ld - f rom 10.3 to 9.0 ppm [8, 9]. The r ing pro ton  in III g ives  a s ignal  in the same  region,  whereas  
it g ives  a s ignal  at  somewhat  s t r o n g e r  f ield in the s p e c t r a  of V (see Table  1). 

The m a s s  s p e c t r u m  of IIIa, the p robab le  pathways of f ragmenta t ion  of the m o l e c u l a r  ion of which 
a r e  r e p r e s e n t e d  in F ig .  1 on the following page ,*  : may  s e r v e  as an example  of the f r agmenta t ion  of III 
under  the influence of e l e c t r o n  impac t .  

In tense  m o l e c u l a r  ions a r e  obse rved  in the m a s s  s p e c t r a  of al l  compounds of the III type.  Splitting 
out of an NH f ragment  and the fo rmat ion  of a d isubs t i tu ted  t r i a z o l e  r ing f rom the t r i subs t i t u t ed  r ing a r e  
a lso  c h a r a c t e r i s t i c  fo r  them.  The ion With m a s s  number  253 in the m a s s  spec t rum of Va is the most  in- 
t ense  ion, and this  conf i rms  the p r e s e n c e  of ident ica l  t r i a z o l e  r ings  in IIIa and Va. 

* The numbers  under  the fo rmulas  a r e  the m / e  va lues ,  the in tens i t i e s  with r e s p e c t  to the maximum ion 
a r e  given in p a r e n t h e s e s ,  and the number s  with a s t e r i s k s  denote the apparen t  m a s s  of the me ta s t ab l e  

ion. 
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HsC C N-- N 7 t 
, 1+\ _I 

HsCs-C,~N/C-- $ 

NH2 @~JJO- 
M+258(17) 

7 +. \ . ,c@-.. .  7+.,,cs. + / •  _-- | 
"-Q.N/c-S ) --- HsCs-C C=S -----=------- 

~N/ " 180(22) 
2'53 ( 51 ) 

-C6H5N2CS HsCs-N "1" NH 7 + / 

~.C/ ! # 

C$H5C= NH | / X , k ~  r S / 
IO4(2~) ~ ~o 15o(311 

c: \ 1,?,1,, 
, s?-" / 
103 (;~O) ~,,,'~>" �9 _ + 

"~ '% H5C6-N ~___ N | 
k lO5(16) / 

c,.a§ 
77(100) 

Fig. 1. M a s s - s p e c t r a l  c h a r a c t e r i s t i c s  o f  1 - a m i n o - 4 , 5 - s u b s t i t u t e d -  
1 , 3 , 4 - t r i a z o l e - 2 - t h i o n e s  (HI) a n d  1 - b e n z y l i d e n e a m i n o - 4 , 5 - d i p h e n y l ~  
1 , 3 , 4 - t r i a z o l e - 2 - t h i o n e  (Va).  

llIa 268 (17), 253 (51), 180 (22), 150 (31), 149 (ll), 105 (16), 104 (24), 103 (26), 92 
(21). 91 (75), 77(100). 

IIIb 304 (IS), 302 (55), 272 {17), 270 (52), 255 (10), 139 (20), 137 (71), 133 (32), l l l  (14), 
102 (12), 9t (100), 77 (45). 

IIIc 130 (52), 88 (45), 87 (22), 73 (27), 60 (16), 59 (11), 59 (9), 45 (21), 43 (60), 42 (60). 
IIId 206 (20), 19t (19), 103 (14), 91 (100). 
Va 253 (100), 221 (18), 180 (37), 150 (45), 149 (14), 129 (18), 118 (13), 105 (14), 104 

(20), 103 (24), 92 (20), 91 (79), 77 (83). 

EXPERIMENTA L 

The melting points were determined with a Kofler block and were not corrected. The [R spectra of 
KBr pellets of the compounds were recorded with a UR-20 spectrometer. The UV spectra ofacetonitrile 
solutions were recorded with an SF-4 spectrophotometer. The PMR spectra of CF3CO2H solutions were 
recorded with a Tesla BS 487C spectrometer (80 MHz) with hexamethyldlsiloxane as the interns/ standard. 
The mass spectra were obtained with an MKh-1303 spectrometer with a system for direct introduction of 
the samples into the ion source at an ionlzlng voltage of 70 V (the vaporization temperature of [IIa-IIId was 

115 ~ as compared with .~180 ~ for Va). 

Mesoionic l-Amino-l,3,4-triazole-2-thiones (Ilia-d). The triethylammonium salts of acyldithio- 
earbazic acids (D (40 mmole) were added in portions to a heated (to 40 ~ solution of 4.45 g (45 mmole) of 
sodium chloroacetate in 20 ml of water, and the mixture was stirred until all of the solid dissolved. The 
resulting solution was filtered, treated with 2.24 g (45 mmole) of hydrazlne hydrate, and heated on a boil- 
ing-water bath for 40 min. The resulting precipitate was removed by filtration, washed with water, dried, 
and recrystall[zed from dimethyiformamide (DMF)--alcohol. The physical constants, yields, and spectral 
c h a r a c t e r i s t i c s  of IT[ a r e  p r e s e n t e d  in  T a b l e  1. 

M e s o i o n i c  1 - A z o m e t h i n e - l , 3 , 4 - t r i a z o l e - 2 - t h i o n e s  {Va-g).  A s o l u t i o n  of 3 m m o l e  of III and  3 m m o l e  
of a l d e h y d e  in  5 m l  of g l a c i s /  a c e t i c  ac id  c o n t a i n i n g  0.1 g of a n h y d r o u s  s o d i u m  a c e t a t e  was  r e f l u x e d  f o r  1 h, 
a f t e r  wh ich  t h e  m i x t u r e  was  c o o l ed ,  and  t h e  r e s u l t i n g  p r e c i p i t a t e  was  r e m o v e d  by  f i l t r a t i o n ,  w a s h e d  wi th  
e t h e r ,  d r i e d ,  and  r e c r y s t a l l i z e d  f r o m  D M F - - a l c o h o l .  See  T a b l e  1 f o r  t he  p h y s i c a l  c o n s t a n t s ,  y i e l d s ,  and  
s p e c t r a l  c h a r a c t e r i s t i c s  of V. 

364 



S,Methy l - l -benzy l ideneamino-4 ,5-d iphenyl - l ,3 ,4 - t r i azo l ine-2- th ione  Iodide (XI). A solution of 0.61 g 
(1.8 mmole)  of IVa in 5 ml of absolute alcohol was heated on a boi l ing-water  bath in a sealed ampul with 
1 ml of methyl  iodide for  4 h, a f te r  which the mix ture  was allowed to c rys ta l l i ze  overnight.  The result ing 
c rys ta l s  were  washed with absolute e ther  to give 0.68 g (80%) of analytical ly pure  XI with mp 148-150 ~ 
UV spect rum,  Xmax (log e): 246 nm (4.73). IR spect rum:  1625, 1612, 1527, and 1490 cm -1. PlVIR spec- 
t rum,  ppm: 7.08 (multiplet, C6H5) and 2.43 (singlet, S-CH3). Found: N 11.7~. C21H~gN4SI. Calculated: 
N 11.5%. 
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