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

T I O N  O F  2 - I M I N O - 5 - A R Y L I D E N E T H I A Z O L I D I N -  

4 - O N E S  

S. Yu .  S o l o v ' e v a - Y a v i t s ,  So M. R a l n s h ,  
N. A.  S l n o r y g o ,  A.  I .  G i n a k ,  
a n d  E .  G.  S o c h i l i n *  

UDC 547.789.1.3.5 

The hydroxylnethylation and alninomethylation of 2-imino-5-arylidenethiazolidin-4-ones lead 
to the formation of 2-hydroxymethylimino- and 2-piperidinomethylilnino-5-arylidenethiazoli- 
din-4-ones. The structures of the synthesized compounds are discussed on the basis of the 
spectral data. 

In [1] it  was shown that  the alninolnethylation of 2- i ln ino-5-benzyl idene th iazol id in-4-one  (Ia) in benzene 
leads to the fo rmat ion  of 3-aminolnethyl  de r iva t ives ,  while alninolnethylation products  could not be i so la ted  
when the reac t ion  was c a r r i e d  out in ethanol or  acet ic  acid. The hydroxylnethylat ion of 2 - i ln ino -5 -a ry l idene -  
th iazol id in-4-ones  I a -e  has not been p rev ious ly  studied. 

CH3\ N 1.0 

l a - c  I f - i l l  a - c  IV Y 

I-Hla R~H; b R=p-NO2; C R-p-OCH3; i l a - c  R'=CH~OH; 

ma-c R'=piperidinomethyl R--~t; R'- cu~ 

The hydroxylnethyl  de r iva t ives  ( I Ia -e)  that  we obtained (Table 1) were  found to be unstable subs tances  
that undergo decomposi t ion  to the s ta r t ing  I a - c  during ch roma tog raphy  in thin l aye r s  of s i l ica  gel and during 
a t tempts  to de t e rmine  their  mel t ing  points o r  r e e r y s t a l l i z e  them. According to the der iva tographie  data, the 
weight loss  of a solid sample ,  which begins at 110-115~ co r r e sponds  to spli t t ing out of one molecule  of 
formaldehyde.  The fo rmat ion  of unstable  adduets with formaldehyde  has also been demons t r a t ed  for  the s i m -  
i l a r ly  cons t ruc ted  3 - a ry l -2 - imino th i azo l i d in -4 -ones  [3].  

In con t r a s t  to I Ia -c ,  alninolnethyl de r iva t ives  I I Ia -e  have fixed mel t ing (decomposi t ion)  points; however ,  

*Deceased. 

Lensovet  Leningrad Technological  Inst i tute,  Leningrad 198013. Trans la ted  froln Khimiya Gete ro t s ik l i -  
cheskikh Soedinenii, No. 7, pp. 929-932, July, 1980. Original  a r t i c l e  submit ted  May 14, 1979; rev i s ion  sub- 
mit ted F e b r u a r y  19, 1980. 
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like I Ia-c ,  they undergo decomposit ion to s tar t ing Ia-c ,  i.e., they are  deaminomethylated,  during chroma-  
tography on Silufol and recrys ta l l iza t ion .  

According to the resul ts  of e lementary  analysis  and data f rom the PMR spectra ,  I Ia-c  and IIIa-c are  
monosubsti tuted derivat ives.  When there are  several  react ion centers  in the compound, the direct ion of alky- 
lation is determined both by its fine s t ruc ture  and the nature of the alkylating agent [4];  however, it is r ea -  
sonable to assume that the react ion will be directed to the same posit ion of the s tar t ing heterocycl ic  com-  
pound under vir tual ly identical conditions both in the case of hydroxymethylat ion and in the case of amino- 
methylation [ 5]. 

The  above-noted  instabili ty of I Ia-c  and IIIa-c in solutions does not make it possible to determine the 
site of substitution by chemical  methods. The s t ruc tures  of these compounds were established by compar ison 
of their  spec t ra l  cha rac te r i s t i c s  and the spectral  charac te r i s t i c s  of der ivat ives  IV and V (Table 1). The IR 
spec t ra  of IIa and IIIa a re  s imi la r  to the spec t rum of 2-methyl  derivat ive IV ra the r  than to the spec t rum of 
3-methyl  analog V, i.e., intense absorption at 1440-1510 em -1, which is absent in the IR spect rum of V, and 
a lower (than in the case of 3-substi tuted V) frequency of carbonyl  absorption a re  charac te r i s t i c s  for 2- 
substituted IIa, IIIa, and IV. The UV spect ra  of hydroxymethyl  and aminomethyl  der ivat ives  IIa and IIIa a re  
s imi la r  to the spec t rum of IV (and to the spec t rum of s tar t ing Ia),  and this also consti tutes evidence in favor 
of alkylation at the exocyclic ni trogen atom. 

In the PMR spec t rum of II, a broad signal of an NH proton lies at weaker  field than in the case  of 2- 
methyl IV, the reason  for  which may be the existence of an OH. . .  NH hydrogen bond. The signal of an NH 
proton is not observed in the PMR spec t rum of IIIa, while the signal of the 2-NH proton for 3-methyl  com-  
pound V is nar row and intense, and this conf i rms,  in our  opinion, the 2-aminomethyl  s t ructure  of IIIa. 

Although model analogs have not been obtained for  Ib,c, the s imi la r  cha rac t e r  (with respec t  to that 
examined above) of the spec t ra  of their  hydroxymethyl  and aminomethyl  der ivat ives  makes it possible to 
propose that these der ivat ives  a re  also 2-substi tuted IIb,c and 1-fib,e, respect ively.  

A detailed discuss ion of the PMR spect ra  and the fine s t ruc ture  of I-IV, including the tau tomer i sm of 
I-IIIa  and IV, will be the subject  of our next communication.  

E X P E R I M E N T A L  

The PMR spec t ra  of solutions of the compounds in d6-DMSO were recorded  with a P e r k i n - E l m e r  R-12 
spec t rome te r  (60 MHz) with hexamethyldisiloxane as the internal  standard.  The IR spec t ra  were obtained 
with an IKS-29 spec t romete r .  The UV spect ra  of solutions of the compounds in ethanol (c 10 TM M, l = 1 cm) 
were  recorded  with an SF-16 spect rophotometer .  The der iva tograms  were r ecorded  with a der ivatograph of 
the P a u l i k - P a u l i k - E r d e y  sys tem;  the sample weights ranged f rom 20 to 25 rag, the time for  one revolution 
of the drum was 100 rain, the DTA, DTG, and TG sensit ivi t ies were,  respect ively,  1/3, 1/30, and 50 rag, the 
heating rate  was 8 deg/min,  and the s tandard was A1203. Thin- layer  chromatography (TLC) was ca r r i ed  out 
on Silufol UV-254 plates [ elution with a c e t o n e -  hexane ( 1 : 2) and e t h a n o l -  ch loroform ( 1 : 10)]. 

2 - Imino-5-ary l ideneth iazol id in-4-ones  (Ia-c)  were obtained by a known method [6] and were  r e c r y s t a l -  
l ized f rom acetic acid or  ethanol. 

2-Hydroxymethyl imino-5-ary l ideneth iazol id in-4-ones  ( I Ia-c) .  A mixture of 0.01 mole of I, 5 ml of 
formalin,  and 100 ml of dioxane was s t i r r ed  at 60~ until Ia-c  dissolved completely,  after  which the mixture 
was poured into water  (~700 ml) ,  and the aqueous mixture was allowed to stand for  30 min. The precipi tated 
I Ia-c  were removed by filtration. Starting Ia-c  were  isolated in attempts to rec rys ta l l i ze  the products  f rom 
dioxane or  ethanol; in the case of IIa and IIe a precipi ta te  was formed f rom boiling dioxane. 

2-Piper id inomethyl imino-5-ary l ideneth iazol id in-4-ones  (IIIa-c) .  A mixture of 0.01 mole of I, 5 ml of 
formalin,  1.70 g (0.02 mole) of piperidine, and 100 ml of dioxane was s t i r red  at 60~ until Ia -c  dissolved 
completely,  and the mixture  was poured into water  (.~700 ml).  The aqueous mixture was allowed to stand for 
30 min, af ter  which the precipi ta ted I I Ia-c  were removed by filtration. The star t ing Ia-c  were  isolated in at-  
tempts to c rys ta l l i ze  the products  f rom dioxane or  ethanol (IIIa), ethanol (IIIe), and d ioxane-e thanol  (4; 1) 
(IIIb). 

2-Methyl imino-5-benzyl idenethiazol idin-4-one (IV). A 6.20-g (0 .05-mole)sample of a 25% aqueous 
solution of methylamine was added to 2.49 g (0.01 mole) of 2- theyl th io-5-benzyl idene-2- thiazol id in-4-one.  
After  the s tar t ing compound had dissolved, the mixture was extracted with ch lo roform (three 15-mlpor t ions) ,  

720 



and the ch loroform extract  was dried with calc ium chloride.  The ch loroform was evaporated, and the solid 
precipi ta te  was c rys ta l l i zed  f rom chloroform.  

27Imino-3-methyl -5-benzyl ideneth iazol id in-4-one  (V). A mixture of 2.20 g (0.017 mole) of 2- imino-3-  
methylthiazol idin-4-one,  2.21 g (0.02 mole] of benzaldehyde, three to four drops of pyridine, and 30 ml of ab- 
solute ethanol was refluxed for  45 rain, a f ter  which the undissolved star t ing compound was removed by filtra- 
tion, and the f i l t rate was evaporated to precipi ta te  the product,  which was c rys ta l l ized  f rom ethanol. 

I. 
2. 
3. 

4, 

5. 
6. 
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SYNTHESIS AND STUDY OF THE PROPERTIES 

OF TETRAZOLES, AZIDES, TRIAZENES, AND 

AZO COMPOUNDS OF THE THIADIAZOLE 

SERIES 

L. I. Skripnik, I. A. Ol'shevskaya, 
L. N. Fedorova, N. I. Rybalka, 
and N. F. Plaksienko 
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Azo compounds and b i s t r iazenes  were obtained by diazo coupling of diazotized 5 -amino-2 -R-  
1, 3, 4-thiadiazoles;  te t razolo [ 4, 5-b ]- 1, 3, 4-thiadiazoles,  to which a z i d o -  te t razole  tau tomer i sm 
is peculiar ,  were obtained by replacement  of the diazo group by an azido group. The s t ruc -  
tures of the products  were conf i rmed by their  IR and UV spectra .  

Research on the synthesis of azides, tetrazoles, triazenes, and azo compounds on the basis of 5-amino- 
2-R-l,3,4-thiadiazoles with the general formula 

~-~-N~ 
was ca r r i ed  out in o rder  to search  for efficient s tabi l izers  of s i lver  halide photographic emulsions,  as well as 
new l ight-sensi t ive  and photosemiconduetor  mater ia ls .  

5 -Amino-2-R-1 ,3 ,4- th iad iazoles  have the properties of a romat ic  amines.  Their  diazotization can be 
rea l ized in hydrochloric acid with an aqueous solution of sodium nitr i te or  in a mixture of concentra ted p r o -  
pionie and acetic acids or  in or thophosphoric  acid with ni t rosylsulfur ie  acid. The corresponding azo com-  
pounds Ia-e  (Table 1) are  formed by coupling the resul t ing diazonium salts with aniline hydrochloride in an 
aqueous medium (pH 4-5}; diazotizat ion in the p resence  of excess  s tar t ing amine leads to the format ion of 
triazenes IIa-e (Table 1): 

N - -  N N - - N  N--N 

I a - e  H a - e  
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