
S BRIEF COMI~UNICATION 

ALKYLATION OF 2-MERCAPTOBENZOTHIAZOLE, 

2-MERCA PTOBENZ OXAZ OLE, AND 

2-MERCA PTOBENZIMIDAZ OLE 

BY POLYCHLOROALKANES 

AND ALKENES 

E ,  N. P r i l e z h a e v a  a n d  L .  I .  S h m o n i n a  UDC 542.91+ 547.789+ 547.787+ 547.781 

In our overa l l  plan of synthes is  of benzothiazoles ,  benzoxazoles ,  and benzimidazoles  containing in the 
2 posi t ion side chains with po la r  groups [1, 2], we alkylated these compounds with t r i ch loropropene  and 
te t rachloropentane  [3] in an alkaline medium.  The chlor ides  thus obtained were  hydrolyzed to the c o r r e s -  
ponding carboxyl ic  acids 

Scheme 1 

alcohof'%~.X.x~C--S(CHg, CCh %/X.x..C--S(CH~,COOH 

X= O; S; NH (1) X=S; 01) X=O; 0II) X=NFI (V) X=S; (Vl) X=O 

c'~=s NaO--~? aleoho~~..X~--SCH2-CH=c% ~ H,ClqCO~H 
x=s (w) (wi) 

Alkylation of these he te rocycl ic  thiones v, ith t r i ch l~176  and te t rachloropentane  took place r e a d -  
ily, giving ch lor ides  (I)- (IV) (with 75.80% yields) in the f o r m  of low-mel t ing  sl ightly yel low c rys ta l l ine  sub-  
s tahoe s. 

Polyh~lide compounds ( I ) - ( IV)were  hydrolyzed with concent ra ted  H2SO 4 to c rys ta l l ine  carboxyl ic  acids 
(V)-(VII) with 50-60% y ie ld s .  Hydro lys i s  with fuming ni t r ic  acid [4] led to fo rmat ion  of yellow complex  m i x -  
t a r e s  of n i t ra t ion products ,  which were  not subjected to fu r the r  investigation.  Table 1 gives the p r o p e r t i e s  
and yields  cf the compounds obtained. 

TABLE 1 

g 

D Z 

I 

II 

III 

IV 
V* 

Vl ~ 

VH 

bp, ~ (p, mm 
Hg) or rap, ~ 
(solvent) 

38--40 
(hexane) 
34--35 

(hexane) 
169--170 
(alcoho~ 

97 - -  99 (0,02) 
76,5--77,3 
(hexane) 

68 -69  
(hexane 

I - alcohol) 
14%8-)50,5 
(alcohol) 

Found, % 

~  s 

42,15 3,36 19,30t 

44,88 3,65 10~241 

44,07[ 4,07 9,92] 

43,43[ 2, 79 23.51[ 
4,95 53,52[ 23.52t 

57,27 5,16 13.081 

50,55 4,05 26.78] 

Empirical for- 
mula 

C12Ht2NS2Cla 

Cx2HI~Nosc13 

C12HIaN2SClz 

C10HzNS2CI~ 
CI~HI~N02S2 

CI2H13N038 

C10HgN02S2 

Calculated,% 

C H S 

42~29 3,52 18,79 

44.38 3,72{ 9.88 

44.52 4,05 I 9,90 

43 49 42:96o8 [23,22 
53 : 89 23,99 

57 34 5,2][ 12,76 

50, 19 3,79 26,79 

* The infrared spectra exhibited bands at 1700-1730 cm-1 characteristic of the C 
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= O group. 
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E X P E R I M E N T A L  S E C T I O N  

The mel t ing points of the c rys ta l l ine  compounds were  de te rmined  in a Koppler  appara tus  (uncor rec -  
ted). The in f ra red  spec t r a  were  obtained in a UR-10 spec t ropho tomete r  in a ch loroform solution. 

1, 1, 1 -Tr ich loro-5- (2) - th iobenzot r iazo ly lpen tane  (I), 1, 1, 1- t r ichlorothiobenzoxazolylpentane (II), 
1, 1, 1 - t r ich loro-5- (2) - th iobenz imidazoly lpentane  (HI}, and 1, 1-dichloro-3-(2)- th iobenzothiazolylpropene 
(IV) was obtained by mixing an alcoholic solution of the cor responding  chloride (0.1-0.05 M) with an equiv-  
alent amount of 2 -mercaptobenzoth iazo le ,  2 -mercap tobenzoxazole ,  and 2 -mercap tobenz imidazo le ,  r e s p e c -  
t ively in a solution of an equivalent amount of alcoholic solution of NaOH. 

Hydrolys is  to carboxyl ic  acids was affected by gradual  addition of chlor ides  (I), (II) i and (IV) in con-  
cent ra ted  H2SO 4 with constant  s t i r r ing .  Af ter  addition of the chloride,  the reac t ion  m a s s  was heated at 
60-68~ for  5 h, poured into icewater ,  ex t rac ted  with e ther  and dr ied over  CaC12. 

C O N G L U S I O N S  

By alkylating 2-mercaptobenzoth iazo le ,  2 -mercap tobenzoxazole ,  and 2 -mercap tobenz imidazo le  with 
1, 1, 3 - t r i ch lo ropropene  and 1, 1, 1, 5- te t rachloropentane ,  the authors obtained the cor responding  chlor ides ,  
which were  then hydrolyzed to carboxyl ic  acids.  
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