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PREPCIRATION OF NEW BENZlMlDAZOLE DERllKITlVES F R M  

N-[(METHYLTH10)THIOCARBONYUIETHYL]AZINIUI SALTS. 

Ana M. Cuad ro ,  J u l i o  A l u a r e z - B u i l l a * ,  a n d  Juan J. Vaquero .  

D e p a r t a m e n t o  de Q u t m i c a  O r g A n i c a ,  U n i u e r s i d a d  de A i c a l i  

de Henares .  M a d r i d .  S p a i n  

A b s t r a c t -  A  s e r i e s  o f  new N-[(methylthio)thiaca~bonyl- 

m e t h y l ]  a z i n i u m  s a l t s  h a s  been s y n t h e s i z e d  b y  r e a c t i o n  o f  

c a r b o n  d c s u l p h i d e  a n d  m e t h y l  i o d i d e  w i t h  t h e  c o r r e s p o n d i n g  

p h e n a c y i a z i n i u m  s a l t  i n  r two-phase s y s t e m  f o l l o w e d  b y  

a c i d  t r e a t m e n t  a f  t h e  y l i d e  t h u s  o b t a i n e d .  C o n d e n s a t i o n  

o f  d i t h i o s t e r  d e r i v a t i v e s  w i t h  o - p h e n y l e n e d i a m i n e s  gave 

N-(benzimidazolrlmethy1)azinium s a l t s  i n  g o o d  y i e l d s .  

Compounds c o n t a i n i n g  t h e  p y r  i d i n i u m  m o i e t y  a t t a c h e d  t o  h e t e r o c y c l i c  s y s t e m s  a r e  

o f  c u r r e n t  i n t e r e s t  s i n c e  t h e y  e x h i b i t  a w i d e  range o f  b i o l o g i c a l  a c t i u i t i e s l - 5 .  

I n  t h i s  r e s p e c t  we  haue been  i n t e r e s t e d  i n  t h e  p r e p a r a t i o n  o f  s y s t e m s  s u c h  a s  2 

and  3 b y  u s i n g  t h e  l - [ ( m e t h y l t h i o ~ t h i o c a ~ b ~ n y l m e t h Y l ~ p y r i d i n m  i o d i d e  1 as  

s t a r t i n g  m a t e r i a l 6  (Scheme I )  : 

Scheme 1. HET=Heteroaromatic 

I n  r e c e n t  p a p e r s 7 r 8  we r e p o r t e d  t h e  p r e p a r a t i o n  o f  a s e r i e s  o f  compounds 2 w h i c h  

showed g o o d  a c t i v i  t y  as a n t i b a c t e r i a l s 9 .  l n i  t i a l  r e s u l t s  s t i m u l a t e d  u s  t o  t r y  t o  

o b t a i n  new s e r i e s  o f  unknown benzimidazolylmethrlazinium s a l t s  8 f o r  b i o l o g i c a l  

s c r e e n i n g .  



The N<(methyl t h i o )  t h i oca rbony lme thy l ]  az i n i um s a l t s  now chosen a s  s t a r t i n g  

m a t e r i a l s  were unknown b u t  i t  was envisaged t h a t  they  m i g h t  be e a s i l y  p repared  

f o l l o w i n g  the procedure d e s c r i b e d  by ~ r o h n k e ~  t o  o b t a i n  the d i t h i o e s t e r  7a. I n  

t h i s  method, 1 -phenacy lpy r i d i n i um i od ide  r e a c t s  w i t h  carbon d i s u l p h i d e  i n  

me thano l i c  sodium hyd rox ide  s o l u t i o n  f o l l o w e d  by t rea tment  w i t h  methy l  i od i de  

i n  methanol .  However, t h i s  method p roved  t o  be unsuccessfu l  when i s o q u i n o l i n i u m ,  

phenan th r i d i n i um o r  even same 3 - s u b s t i t u t e d  p y r i d i n i u m  s a l t s  w e r e  used as 

s t a r t i n g  m a t e r i a l s .  

The re fo re ,  we t u rned  our a t t e n t i o n  t o  an a l t e r n a t i v e  procedure developed by u s l a  

f o r  the  p r e p a r a t i o n  of y l i d e s  6, i n  the e x p e c t a t i o n  t h a t  these d e r i v a t i v e s  migh t  

be conve r ted  i n t o  the  d e s i r e d  d i t h i o e s t e r s  7 by removal of the  benzoyl  mo ie t y .  

iii.iv ii 

X=I or BF 
4 SMe 

( s e e  table 11 
7 8 

Scheme 2. Reagents: i) K CO /CS2/CH31, r.t.; ii) M / M e O H ,  r.t.; iii) 
2 3 

'*'=:: IEtOH . rafl*X ; 
ivl XH, r.t. '2' 

The y l i d e s  6 here  desc r i bed  w e r e  o b t a i n e d  i n  good y i e l d s  by r e a c t i o n  a f  carbon 

d isu lph ide /methy l  i o d i d e  w i t h  the  co r respond ing  phenacyl d e r i v a t i v e  4 i n  the  

p r e s e n c e  o f  a "on -nuc leoph i l i c  base i n  a two-phase medium; c o n v e r s i o n  o f  r l i d e s  

6 i n t o  the  d i t h i o s a t e r s  7 was c a r r i e d  o u t  by t rea tment  w i t h  h y d r o i o d i c  o r  

t e t r a f l u o r o b o r i c  a c i d  i n  methanol a t  room temperature (Scheme 2 ) .  
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Table 1. Y l i d r r  6, D i t h i o e r t ~ r r  7 and 8snrimidazolrs 8 Prepared 

a Crrpounds 6,-r md r described in  r e f .  10; cmpwnd 71 described i n  ref 7. 



Tablr 2. Physical and S p r t t r o r t q i c  Data of Y l i d r r  6 and Di th io t r te r r  7 

$atisfactory mirroanalyser were obtained for a l l  new cmpwnds described, within 0.G error. 

in MSO-d6, rhenici l  sh i f ts  in pp. and coupling ronr t rn t r  in Hz. 
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Table 3. Physical and Spectrouopir Data of knz in idazo l rs  8 

ah 199-200 C19H211f13 5400,3060-2540,164O,I6OODI555 11.52 (bs, 2H);9.3 (d ,  5.7, 2H); 8.76 

(569.2) I480,1440,1240,1210,8d0,795 (d, J=7, 2H); 8.3-7.4 (a, 7H); 6.51 ( 5 ,  2H); 

2.41 ( 5 ,  64) 

Bh 1.55-166 CI7Hl51fl3 3340,3060-2520,1640,1620,1445 10.32 (1, IH); 8.9-8.1 (m, AH); 7.8-7.3 

(515.2) 1390,12l0,1175,1155,885,815, (m, I ) ;  6.83 (bs, 2H); 6.55 ( 5 ,  2Hl 

770 

a S l t i r f a r t m r  mirromaluses were ~ b l r i n r d  fa a11 rmpounds d r s t r i b d ,  within 0.4% In MSO-d6. 



I t  s h o u l d  be no ted  t h a t  n e i t h e r  t h l s  procedure no r  l i t e r a t u r e  method 

were success fu l  w i t h  s u b s t r a t e s  c a r r y i n g  s t r o n g  e l ec t ron -w i t hd raw ing  groups i n  

4 - p o s i t i o n  of the  p y r i d i n i u m  s a l t  (e .9 .  CN, COCH3> or w i t h  more n - d e f i c i e n t  

h e t e r o c y c l e s  (e .9 .  py raz in i um d e r i v a t i v e ) .  1~-hbnr exper iments  showed t h a t  such a 

type of s a l t s  a r e  eas i  IY depra tanated ,  b u t  the  y l  ide  5 formed i s  " " r e a c t i v e  

towards carbon d i s u l p h i d e  under d i f f e r e n t  c o n d i t i o n s .  T h i s  f a c t  can be e x p l a i n e d  

i n  terms o f  the  h i ghe r  s t a b i l i t y  o f  these y l i d e s ,  which i n  some c a s e s  have been 

i s o l a t e d  even though they  s l o w l y  decomposell under exposure t o  a i r  o r  

h e a t i n g .  

I t  was a150 observed t h a t  the  r e a c t i o n  o f  phenacylphenanthridinium i o d i d e  41, 

carbon d i s u l p h i d e  and methy l  i o d i d e  l e d  t o  the  f o rma t i on  of the  y l i d e  6 f  and a 

new p roduc t ,  ass igned as 9, form all^ a dimer of the  monosubs t i t u t ed  y l i d e .  

S i m i l a r  compounds have been d e s c r i b e d  f o r  i s o q u i n o l i n i u m  y l i des !3%14  

I n  c o n t r a s t  t o  the general  behav iour  o f  y l i d e s  6, the y l i d e  6f was recove red  

unchanged a f t e r  b e i n g  t r e a t e d  w i t h  h y d r o i o d i c  a c i d ,  b u t  i t  was conve r ted  i n t o  

the d e r i u a t i u e  10 by h e a t i n g  i n  the  presence of t e t r a f l u o r o b o r i c  a c i d .  The 

f o rma t i on  o f  10 i s  r a t i o n a l i s e d  b y  a t t a c k  o f  su l phu r  atom t o  the a c t i v a t e d  

6 - p o s i t i o n  t o  g i v e  the  co r respond ing  d i h y d r o  d e r i v a t i v e  wh ich  i s  a roma t i r ed ,  

presumably by a e r i a l  o x i d a t i o n .  A r o u g h l y  s i m i l a r  p rocess  has been p r e v i o u s l y  

descr ibed15.  V a r i o u s  o t h e r  a c i d s ,  c o n d i t i o n s  and media were a l s o  examined f o r  

the c leavage of the  benzoyl  mo ie t y ,  b u t  were a l l  u n s a t i s f a c t o r y .  F i n a l l y ,  

a t t emp ts  were made t o  r e p l a c e  the  benzo r l  m o i e t y  w i t h  p -n i t r obenzoy l  group,. b u t  

they  f a i l e d  i n  g i v i n g  the d e s i r e d  y l i d e .  

The benz imidazo le  d e r i v a t i v e s  8 w e r e  e a s i l y  p repared  by condensat ion o f  the 

corresponding d i t h i o e s t e r  7 w i t h  o-phenylenediamines i n  e thano l .  Y i e l d s  were n o t  

op t im i sed ,  b u t  i n  gene ra l ,  i t  w a s  found t h a t  b e t t e r  y i e l d s  were o b t a i n e d  when 

equimolar  amounts of d i t h i o e s t e r  and d iamine d e r i v a t i v e  were used and the 

r e a c t i o n  was c a r r i e d  o u t  a t  r e f l u x  temperature.  
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S t r u c t u r e s  o f  a l l  new c o m p o u n d s  are s u p p o r t e d  b y  f u l l  s p e c t r o s c o p i c  d a t a  a n d  b y  

c o m b u s t i o n  a n a l y s i s .  T h e  s t e r e o c h e m i s t r y  o f  n e w  y l i d e s  6 w a s  a s s u m e d  t o  b e  t h e  

one r e p r e s e n t e d  ( t h e  m o r e  t h e r m o d y n a m i c a l l y  s t a b l e  i s o m e r )  i n  a n a l o g y  w i t h  t h e  

5 t r ~ c t u r e 5  p r e ~ i o ~ s l r  e s t a b l i s h e d  b y  X-Ray  d i f f r a c t i o n  a n a l r s i s  o f  r e l a t e d  

y l  i d e s  lo. 

MPERIMENTAL 

M e l t i n g  p o i n t s  w e r e  d e t e r m i n e d  on a B u c h i  SMP-20 a n d  a r e  u n c o r r e c t e d .  Ir 

s p e c t r a  w e r e  r e c o r d e d  on P e r k i n  E l m e r  7 0 0  o r  1 3 1 0  S p e c t r o p h o t o m e t e r s .  1 ~ - ~ 8 r  

s p e c t r a  w e r e  o b t a i n e d  o n  BruKer  UP 6 0  W c  a n d  "a r ia"  FT-BOA i n s t r u m e n t s  u s i n g  TMS 

as i n t e r n a l  r e f e r e n c e .  

P r e p a r a t i o n  o f  N - P h e n a c y l d e r i u a t i u e s  4. T h e  3-bromo-l-phenacylpyridinium 

b r o m i d e ,  3-carbamoyl-l-phenacylpiridinium b r o m i d e  a n d  l - p h e n a c y l -  

4 - p h e n y l p i r i d i n i u m  b r o m i d e  w e r e  p r e p a r e d  b y  t h e  g e n e r a l  p r o c e d u r e  o f  K a t r i t z k y 1 6  

a n d  c a - w o r k e r s  f r o m  t h e  a p p r o p i a t e  h e t e r a c y c l e  d e r l v a t i v e  a n d  p h e n a c r l  b r o m i d e .  

T h e  2-phenacrlisoquinolinium b r o m i d e  a n d  5 - p h e n a c y l p h e n a n t h r i d i n i u m  b r o m i d e  w e r e  

o b t a i n e d  i n  a s i m i l a r  m a n n e r  f o l l o w i n g  t h e  m e t h o d  r e p o r t e d  br S t u c k w i s c h l 7 .  

P r e p a r a t i o n  o f  r l i d e s  6; G e n e r a l  p r o c e d u r e :  T h e  p h e n a c r l  d e r i v a t i u e  s a l t  4  ( 2  

m m o l )  w a s  a d d e d  t o  a  m i x t u r e  o f  50% p o t a s s i u m  c a r b o n a t e  ( Z O m l ) ,  c a r b o n  

d z s u l p h i d e  ( 2 O m l )  a n d  m e t h y l  i o d i d e  ( 4  m m o l ) .  T h e  r e s u l t i n g  s u s p e n s i o n  w a s  

vigorously s t i r r e d  a t  r o o m  t e m p e r a t u r e  f o r  2 0  h .  A t  t h e  e n d  o f  t h a t  t i m e  t h e  

p r e c i p i t a t e  f a r m e d  w a s  f i l t e r e d  o f f  a n d  w a s h e d  w i t h  w a t e r  u n t i l  n e u t r a l .  A f t e r  

r e c r ~ s t a l l i z a t i o n  f r o m  e t h a n o l  p u r e  y l i d e s  6a-e w e r e  o b t a i n e d .  

F r o m  t h e  r e a c t i o n  o f  5-phenacylphenanthridinium b r o m i d e  a m i x t u r e  o f  t w o  

c o m p o u n d s  w a s  o b s e r v e d  b y  t . 1 . c .  C h r o m a t o g r a p h y  o f  t h e  m i x t u r e  ( s i l i c a  g e l ,  6 0  

M e r c k ,  2 3 0 - 4 0 0  mesh)  w i t h  a c e t o n e  gave t h e  y l i d e  6 f ,  t h e n ,  c h a n g i n g  t o  m e t h y l e n e  

c h l o r i d e ,  t h e  d i m e r  9 w a s  i s o l a t e d  ( 0 . 1 2  g ,  2 0 % ) ,  mp 178-180.C.  A n a l .  C a l c d  f o r  

C42H30N202: C, 8 4 . 8 2 ;  H, 5 . 0 8 ;  N, 4 . 7 1 .  F o u n d :  C , 8 5 . 0 3 ;  H , 4 . 9 5 ;  N, 4 . 7 1 ) ;  

Ir vm,, ( K 8 r )  : 3 0 6 0 ,  2 9 5 0 ,  1 7 2 0 ,  1 6 0 0 ,  1 4 9 5 ,  1 4 5 0 ,  1 2 8 0 ,  1 2 2 0  a n d  1 1 8 0  cm- l  ; 

1H n m r  a (CDC13) : 6 . 2 4 - 7 . 8 1 ( m ,  26H) ,  5.52(d, J=9, 2H), 5 . 1 8 ( d ,  J=9, 2H) ppm. 

M s  m/z : 2 9 7 ( 4 2 ) ,  2 9 6 ( 1 0 0 ) ,  2 6 8 ( 3 9 ) ,  1 7 9 ( 4 9 ) ,  1 0 5 ( 3 5 )  a n d  7 7 ( 3 5 ) .  



P r e p a r a t i o n  o f  D i t h l o c s t r r s  7; G e n e r a l  P r o c r d u r e :  To a s u s p e n s i o n  o f  6.-. ( 2  

mmol) i n  methano l  (30  m l ) ,  h y d r o i o d i c  a c i d  (57%, 2 .2  mmol) o r  t e t r a f l u o r o b o r i c  

a c i d  (54%, 4 .4  m o l )  was added, and t h e  r e a c t i o n  m i x t u r e  was s t i r r e d  a t  roan 

t e m p e r a t u r e  f o r  40 h .  The r e s u l t i n g  s o l u t i o n  was e v a p o r a t e d  and t h e  r e s i d u a l  o i l  

was t r i t u r a t e d  w i t h  e t h a n o l - e t h y l  a c e t a t e  : 1  R e c r y s t a l l i z a t i o n  frm methano l  

gave the  d i t h i o e s t e r s  7.-e. 

A f t e r  h e a t i n g  the  y l i d e  61 f o r  48 h  a t  60-70'C i n  t h e  p resence  o f  

t s t r a f l ~ o r o b ~ r i c  a c i d ,  t h e  a n a l y s i s  o f  t h e  c r u d e  by l ~ - n m r  s p e c t r o s c o p y  

s u g g e s t e d  t h a t  t h e r e  was a m i x t u r e  o f  two compounds. Chromatography on  s i l i c a  

g e l  w i t h  m e t h y l e n e  c h l o r i d e  gave 0.26 g of u n t r a n s f o r m e d  y l i d e  and  c h a n g i n g  t o  

ace tone ,  0 .22  g  ( 2 3  % )  a f  c y c l i z e d  p r o d u c t  10 were i s o l a t e d ,  mp (EtOH-H20) 

255-256.C. A n a l .  C a l c d  f o r  C23H1684FNS02 : C,58.36; H,3.40; N,2.95. Found C, 

58.36;  H, 3.78; N,3.25. 

l r  vma, ( K B r )  : 3400, 3060, 1665, 1595, 1475, 1415, 1325, 1285, and 1065 cm-l; 

IH nmr 6 (DMSO d6) : 2.85 ( s , 3 H ) ,  7 .56-8.93 (m,13H) ppm. 

P r e p a r a t i o n  o f  B e n z i m i d a z o l e  D e r i v a t i v e s  8; Genera l  P rocedure :  A  m i x t u r e  o f  the  

d i t h i o e s t e r  7 ( 1 0  m o l >  and t h e  c o r r e s p o n d i n g  0 -pheny lened iamine  (10  mmol) was 

h e a t e d  under  r e f l u x  i n  methano l  (30  m l )  f o r  10 h. The r e a c t i o n  m i x t u r e  was t h e n  

a l l o w e d  t o  c o o l  t o  r a m  t e m p e r a t u r e ,  the  s o l v e n t  was e v a p o r a t e d  and t h e  r e s i d u a l  

o i l  was t r e a t e d  w i t h  an e x c e s s  o f  a c i d  ( h y d r o i o d i c  o r  t e t r a f l u o r o b o r i c ) .  The 

s o l i d  t h u s  o b t a i n e d  w a s  r e c r y s t a l l i z e d  f rom e t h a n o l .  
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