
thiolane 1 ,1 -d iox ide i n50m l o fd i oxane ,  and the mix tu re  was s t i r r ed  for  3 h. l=~ridine (10 mI) was added d rop-  
wise,  and the mix tu re  was s t i r r ed  for  another  2 h. The solvent was evapora ted ,  and the res idue  was washed 
with wa te r  and c rys ta l l i zed  f rom 50% aqueous dioxane. A mix tu re  of Vc and IIIc mel ted  at 211~ 

t r ans - l , 3 -Dime thy lpe rhydro th i eno [  3 ,4-d] imidazole-2- th ione  5,5-Dioxide (Vd). This compound was s i m -  
i lar ly  obtained. 
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S Y N T H E S I S  A N D  R E A C T I O N S  

OF 3 - A M I N O T H I A Z O L I D I N E - 2 - T H I O N - 4 - O N E  D E R I V A T I V E S .  

4.* THIAZOLO[3,4-b] [1,2,4]TRIAZ OLE DERIVATIVES 

E .  K.  M i k i t e n k o  a n d  N. N. R o m a n o v  UDC 547.789 '792.9.07 

It is shown that de r iva t ives  of a new he te rocyc l ic  sys t em,  viz.,  thiazolo[3,4-b][1,2,4]tr iazole,  the 
s t ruc tu re  of which was es tabl i shed by means  of t he i r  [R and PMR spec t r a ,  a re  fo rmed  in the r e -  
action of 5-subst i tu ted  3-aminorhodanines  with imidoyl chlor ides .  

In [2] i t  was shown that the synthes is  of condensed he te roeye l ic  thiazole s y s t e m s  on the bas is  of N-amino~ 
rhodanine is e x t r e m e l y  p romis ing .  We studied the reac t ion  of 5 -me thy l -  and 5 -pheny l -3 -amino th iazo l id ine -2 -  
th ion-4-ones  (D with N-subst i tuted benzimidoyl  chlor ides  II. 

tl 

o~..NAs H 
, 

NH 2 
S 

I 
+ ~ 

R2--N = C - -  R 3 

Ill  IV 

It is known that aminorhodanines  r eac t  with e lec t rophi l ic  agents  such as acid anhydr ides  and chlor ides  to 
give N-acylaminorhodanines  [ 3]. Since amidines  a re  usual ly fo rmed  in the reac t ion  of amines  with imidoyl chlo- 
r ides  [4], one might have a lso  expected the fo rmat ion  of th iazol id inyl -subst i tu ted  amidines  of the III type in the 
case under considera t ion .  However,  we found that the reac t ion  does not stop at this s tep but p roceeds  fu r the r  

*See [1] for  Communicat ion 3. 
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TABLE 1. Thiazolo[3,4-b][1,2,4]tr iazole-5-thiones IV 

Co.q3 - l pound w 

l i 
IVa CHa 

IVb ICHa 

IVc tC6Hs 

IVd C6I't5 

IVe C,~H~ 

IVf C~I~ 

R ~ 

CHa 

C6H 

CH3 

C~H 

C~H 

C~H 

R a 

0CH3 

NO~ 

mp,* ~ tF~ 1 Empirical 
Xmax'nm(]ge) t N S | formula 

249--250 

241--242 

252--253 

274--275 

206--207 

279--280 

239 (3,38), 
302 (2,18), 
388 (3,13) 
244 (3,32), 
310 (2,40), 
390 (3,22) 
240 (3;32), 
257 (3,23), 
315 (2,76), 
400 (3,20) 
242 (3,34), 
257 (3,33), 
320 (2,77), 
400 (3,24) 
281 (3,47), 
397 (3,27) 
27fi (3,37), 
380 (3,12), 
405 (2,87) 

16,0 23,9 CmHnN~S2 

13,0 19,8 CITHI3NaS2 

12,9 19,6 C~THlaNaS2 

11,0 16,6 CnHmNzS2 

10,0 I5,5 C2aHtTN3OS2 

13,2 14fl C~HI4N40~S2 

Calc , % ~ 

N s ~ 

16,1 24,5 24 

13,0 t9,8 47 

I3,0 19,8 50 

10.9 t6,6 64 

I0g 15,4 52 
I 

13,2 14,9i20 

*The compounds were crys ta l l ized:  IVa-c f rom alcohol, IVd from 
methylformamide (DMF), and IVe, f f rom aleohol-MDF (1:1).  

di-  

TABLE 2. Chemical Shifts (6, ppm) of the Protons in the PMR Spec- 
t r a  of Thiazolotr iazoles  IV and Aminorhodanines I 

ds-DMSO ] CFaGOOH 
Compound i 

i C--CHs N--CH~ Ph C--CHa N--CH~ CRL-H Ph 

IVa 
IVb 
IVc 
IVd 
I (R'=Ctt~) 
I (R'=Ph) 

2,65' 
1,98 

4,06 

3> 
8,00 

7,66--7,95 
7,67--8,20 
7,00--8,00 

1,70 (d) 
1,2L(d) 

1,35-(d ) 

8,77 

377 
5,16 (cO 
5,17 (o3 
6.27 
6,02 
4,07 (q) 
5,03 

7,33 
7,09--7,50 
7,%--7,40 
6,70--7,11 

7,00 

to give derivat ives  of a new heterocycl ic  sys tem that was previously unknown in the condensed thiazolo-S-  
t r iazole  se r ies  [5], viz., th iazolo[3,4-b][] ,2 ,4] t r iazoles  IV (see Table 1). 

The IR spec t ra  of the condensation products  do not contain absorption bands of the C = O  and N - H  groups 
of s tar t ing rhodanines I (1680-1710, 3150-3280 cm -1) but do not contain absorption bands of a C =N bond at 1580- 
1612 era-i).  Only signals of a romat ic  protons and singlets of protons of methyl groups a re  observed in the PMR 
spect ra  of IV (Table 2) recorded  in d~-DMSO. Three maxima are noted in the e lectronic  spectra  of condensation 
products  IV (Table 1). 

As in the case of s tar t ing rhodanines I, signals that a re  charac te r i s t i c  for the - C H R  1 -  grouping are  ob- 
served in the PMR spect ra  of solutions of the compounds obtained in this r e s e a r c h  in t r i f luoroacet ic  acid, and 
the substances are  isolated unchanged when these solutions are  diluted. These data indicate that, in contrast  
to thiazolothiadiazoles of the V type,  which a re  protonated at the sulfur  a tom of the thiono group [2, 6], a proton 
evidently adds to the carbon atom in the 7 position to give salts with s t ruc ture  VI in the case of thiazototr iazoles  : 

H 

N, - N / ~.S 
/~-+ "N 

C6H 5 CFaCOO ~ 
V VI 

The reason  for this different behavior  of th iazolot r iazoles  and thiazolothiadiazoles with respec t  to t r i f l uo ro -  
acet ic  acid may be the g rea te r  basici ty of the t r iazole  f ragment  of iV as compared with the thiadiazole f ragment  
in compounds of the V type. In addition, s te r ic  hindrance exists between the hydrogen atoms in the ortho pos i -  
tions of the phenyl groups, and the hydrogen atoms of the methyl group ([Vb, c). The ra ther  wide interval (Table 
2) in the PMR spec t ra  of the signals of the a romat i c  protons [7] indicates the existence of this interaction. In 
the VI cation formed by protonation the repulsion between the unbonded hydrogen atoms is smal le r  than in the 
s tar t ing thione. This phenomenon should additionally increase  the basici t ies  of thiazolotr iazoles  IV as com-  
pared with thiazolothiadiazoles V, i.e., it should promote C ra ther  than S protonation [8]. 
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E X P E R I M E N T A L  

The IR spec t ra  of KBr pe l le t s  of the compounds were  obtained with a UR-10 s p e c t r o m e t e r .  The UV s p e c -  
t r a  of solutions of the compounds in CH3OH were  obtained with an SF-8 spec t ropho tomete r .  The FMR spec t r a  
of solutions of the compounds in C F3COOH [with hexamethyld is i loxane  (HMDS) as  the internal  standard] and 
d~-DMSO (with HMDS as the ex te rna l  s tandard)  were  r eco rded  with a Tes la  BS-467 s p e c t r o m e t e r  (60 MHz). 

5 I t - l ,7 -Dimethy l -2-phenyl th iazo lo[3 ,4-b] [1 ,2 ,4 ] t r i azo le -5- th ione  (IVa). A mix tu re  of 0.32 g (2 mmole )  of 
5 -me thy t -3 -amino th iazo l id ine -2 - th ion -4 -one  and 0.30 g (2 mmole )  of N-methytbenzimidoyl  chlor ide was fused 
at 80~ in the course  of an hour.  The c rys t a l l i zed  mel t  was t r i t u ra t ed  with CH3CN, and the reac t ion  product  
was r emoved  by f i l t ra t ion  and c rys t a l l i zed  {Table 1). 

5H-1,2 ,7-Tr iphenyl th iazolo[3 ,4-b] [1 ,2 ,4] t r iazole-5- th ione  (IVd). A mix tu re  of 0.22 g (1 mmole)  of 5- 
pheny l -3 -amino th iazo l id ine -2- th ion-4-one  and 0.21 g (1 mmole )  of N-phenylbenzimidoyl  chloride was fused 
at  120~ in the course  of an hour,  a f t e r  which the me l t  was t r i tu ra ted  with acetone,  and the reac t ion  product  
was r emoved  by f i l t ra t ion and c rys t a l l i zed .  

Compounds IVb-f  were  s i m i l a r l y  obtained f r o m  the cor responding  aminorhodanines  and benzimidoyl  chlo-  
r ides .  
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M A S S - S P E C T R O M E T R I C  S T U D Y  O F  T H E  C Y C L I Z A T I O N  

O F  D I A Z O  K E T O N E S .  

1. CYCLIZATION OF 1-DIAZO-3-SULFONYLAMINOPROPAN-2-ONES 

TO N-SU LFONYLA ZETIDIN-3-ONES 

P .  A .  S h a r b a t y a n ,  A .  T .  L e b e d e v ,  
A .  M.  S i p y a g i n ,  V.  G .  K a r t s e v ,  
a n d  V.  S.  P e t r o s y a n  

UDC 543.51 : 547.54t '717.718 

A compar i son  of the m a s s  s pec t r a  of 1 -d iazo-3-su l fonylaminopropan~2~ones  and N-sulfonyl~ 
aze t id in -3-ones  m a k e s  it poss ib le  to conclude that  under  the conditions of e l ec t ron  impact  
and chemica l  ionization the m o l e c u l a r  ions of diazo ketones  lose a molecule  of ni t rogen and 
undergo par t ia l  cyel izat ion to the cor responding  azet idinones Without undergoing the Wolff 
r e a r r a n g e m e n t .  

It was  recen t ly  shown [1] that 1 -d i azo -3 - su l fony laminopropan -2 -ones  (I) a r e  conver ted  to N-su l fonylaze-  
t id in -3 -ones  (II) by the act ion of concent ra ted  sul fur ic  acid .  In o rde r  to invest igate  the poss ibi l i ty  of the o c c u r -  
rence  of s i m i l a r  p r o c e s s e s  in the gas  phase  we studied the m a s s  s p e c t r a  of two s e r i e s  of compounds (Ia-k and 
IIIa-j)  under the conditions of e l ec t ron  impact  and chemica l  ionization. 
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