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SYNTHETIC COMMUNICATIONS, 21(1), 85-98 (1991) 

ORTHOLITHIATION AS A TOOL FOR THE SYNTHESIS OF EBSELEN ANALOGUES 

Christ ian Lambert, Marc H i l b e r t  and Leon Christiaens 

Heterocyclic Chemistry, Chemistry I n s t i t u t e  8 . 6 .  

Sart-Tilman, 4000 LIEGE (Belgium) 

Norbert Dereu 

Nattermann Gmbh, Nattermannallee, 1 

5000 KoLN 30 (F.R.G.) 

Abstract : Orthollthiation reactions a re  shown to be effective t o o l s  

for the synthesis o f  Ebselen ( N - p h e n y l - b e n z i s o s e l e n a z o l i n - 3 - o n e )  

de r i vat 1 ves . 

The recent work o f  ENGMAN L .  ' on "Ebselen expedient synthesis" prompts 
us to disclose the results of our work in this field since they have 
now been patented. It is well established, especially in our labo- 

ratory, that N-substituted benzamides undergo ortholithiation reac- 
tions * allowing chalcogen introduction I". We have examined 
extensions of this reaction to several substituted arylamides, which 
are possible precursors o f  Ebselen analogues. 

* to whom correspondence should be addressed 

a5 

Copyright 0 1991 by Marcel Dekker, Inc. 
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86 LAMBERT ET AL. 

Ort h o l  i t  h i  a! ions 

Nhen t r e a t  pd x i  t ti r -@L,L i s u b s t  1 t u t e d  h e n z a m i d c s  a f f o r d  d i  I I t h i o s p e c i e s  

1 A  i ;h ich  c a n  be q u e n c h e d  v:itti d i r w t h )  l d i s e l e n i d e  o r  e l e m e n t a l  sele- 

niu l i i .  l e a d i n g  t o  s e l e n i d e s  ? A  o r  d i s e l r n i d e s  - 3 A  r e s p e c t  i \ e l ) .  The 

! i e l d s  a r e  ~ s ~ ~ a l l !  a b o u t  s i \ t \  

t h b l e  1 . T ~ P  r e a c t  i o n  a l s o  v:crks v:itti i : ;on ico t  i r i a n i l i d r  q i i  i n g  

2Cc i n  qood i i c l d .  

The i s o m e r i c  amide  & h a s  b e e n  o h t a i n c d  b! a m i d a t i o n  o f  t h e  2 - . m e -  

t h h l s e l e n o  n i c o t i n i c  a c l d  o r  by a n  a l t e r n a t i L e  pa thway : t h e  n u c l e -  

o p h i l i c  s u b s t i t u t ~ o n  o f  t h e  c h l o r i n e  a t o m  i n  2 - c h l o r o - n i c o t i n a n i l i d e  

w i t h  m e t h a n e s e l m o l a t e  a n i o n .  A f t e r  p r o t r c t i o n  o f  t h e  5 - p o s i t i o n  i n  

f u r a n - 2 - c a r b o x y l i c  a c i d  '. i t  h a s  b e e n  p o s s i b l e  t o  m e t a l l a t e  

t h e  3 - p o s i t i o n  w i t h  L . D . A .  and t h u s  t o  i n t r o d u c e  t h e  m e t h k l s e l e n o  

moiety t o  o b t a i n  - 6 d .  

T h i o p h e n e - 2 - c a r b o l a m i d e s  c a n  tie l i t h i a t e d  a t  t h e  3 - p o s i t i o n  ' a f -  

f o r d i n g  t h e  c h a l c o g e n a t e d  p r o d u c t  on  q u e n c t i i n q  :":I ti? d i m e t h )  1- 

d i s e l e n i d e .  The iscneric cormpound - 8 h a s  hi-en o b t a i n e d  b) r e a c t i n g  

t h i o p h e n e - 3  c a r b o x \  l i c  a c i d  successibel! b, ' i th L .D.A. a n d  d i r n e t h y l  

dlselenide. fo1lo : :ed .  s s  f -  u x  ' 6 d .  by a r n i n o l y s i s  o f  t h P  c o r r e s p o n d i n g  

a c i d  c h l o r i d e .  kje h a \ e  a l s o  o i i t a i n e d  more s o p h i s t i c a t e d  s p e c i e s  :9 ~ 

a n d  1 0 '  t h r o u g h  m e t a l l a t i o n  o f  Z - D ~ i e n i l - 2 - i i n i d a z o l i n e  and  2-phe-  

n y l b e n z i r n i d a z o l e  l o .  Howeier. :.:e n e \ e r  s u c c e e d e d  i n  e i t h e r  i n t r o -  

d u c i n g  t h e  -SeCH3 moiet! i n t o  Z - p h e n ) l i m i d a 7 o l e  v i a  l i t h i a t j o n  o r  

i n  a r o m a t i z i n g  -. 9 .  F i n a l l ! .  a11 o u r  a t t p m p t s  a t  t r a n s f o r m i n g  t h e  

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

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

c o r r e s p o n d i n g  m o n o s e l e n i d e ,  e\eii a f t e r  r e \ e r s e  a d d i t  i o n ,  and  w i t h  

s e l e n i u m  t e t r a b r o m i d e  o r  d r s u l f u r  d i b r o r n i d e ,  we were u n a b l e  t o  

i s o l a t e  any  i d e n t i f i a b l e  r P a c t i o n  p r o d u c t .  

_ _ _ - _ _ _ _ _ _ _ _ _ _ _ -  

- 

- 
p p r c e n t  e x c e p t  f o r  R = - CH3 ' s e e  

I 4  

~ 

5 

i n  

- 

R i n g  c l o s u r e s  

C y c l i s a t i o n  o f  s e l e n i d e s  2 o r  d i s e l e n i d e s  1 1 s  u s u a l l )  realised 

t h r o u g h  a n  i n t e r m e d i a t e  s e l e n e n v l  h a l i d e  o b t a i n e d  from 2 o r  2 
by r e a c t  i o n  w i t h  t t i i o n b l c h l o r i d e ,  s u l f u r k l c h l o r i d e  or brornirie. 

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

(sodium h L d r o g e n o c a r b o n a t e ,  s o d i u m  c a r b o n a t e ,  t r i e t h y l a m i n e  o r  

_ _ _ _ _ - - - _ _ _ _ _  
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ORTHOLITHIATION AND EBSELEN ANALOGUES a7 

pyridine). Unfortunately, the results strongly depend on both 

the group R and the aromatic ring. In the benzene s e r i e s ,  all the 

anilides ( R 1  = - C  H ) readily cyclise to Ebselen derivatives with 

yields around 50 percents while the N-met5ylbenzamides yielded 

very small quantities o f  the corresponding &. 

6 5  

\ 
o : R,=-CH, 
b : R1=-tert-C+HB 
c : Ri=-C,HS 

, S ~ C H J  S e C H i  

d : R,--Si(CHS)J Y-0 e : R+--H Y-S 

,CONHC,H, 
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88 LAMBERT ET AL. 

With N-tert-butyl derivatives we sometimes observed formation o f  a 

nitrile product o f  the VON BRAUN reaction. Only two derivatives o f  

the pyridine series 2Bb and have been cyclised. The isomeric 

compounds undergo a bromodeselenisation reaction.on the pyridine 

ring with bromine. No cyclic compound was obtained in the furan and 

thiophene series. Finally none o f  our experiments on 9 or  lo have 
afforded the required tricyclic compound. 

Experimental 

Melting points are uncorrected. I R spectra were recorded on a 

Beckman IR 20 ( 1  Z in weight in KBr pellets). NMR spectra were 

taken on a Varian EM 360 L o r  a Bruker WP 200 SY in CDC13 or d6 - 

DMSO solution (6 ”Se are given with respect to dimethylselenide 

as internal standard). Mass spectra were obtained with a Varian MAT 
112 or a Finniqan M A T  311 A at 70 eV 12. Analytical data, determined 

on a Hewlett-Packard 1856 are correct within the accepted limits of 

experimental e r r o r .  

I- Ortholithiation procedure 

To a solution o f  the substrate (lo-’ mole) to be metallated in an- 
hydrous THF (100 ml); was added a solution o f  the corresponding 

base (2 mole) at - 78DC. After stirring f o r  2 h. at room tem- 

perature ( R T )  the mixture is quenched with lo-’ mole (1.9 g ,  1.2 ml) 
o f  dimethyldiselenide and stirred for a further hour at R T .  The 

usual work-up generally afforded a solid which was recrystallized 

from toluene. When elemental selenium was used as electrophile, the 

mixture was saturated with oxygen for 2 h. before the work-up and 
the resulting diselenides were recrystallized from toluene-ethanol. 

11. Synthesis of amides from methylseleno-acids 

The acid (?O-’ mole) was left overnight with an excess of dichloro- 
methyl methylether ( 1 0  ml) in the presence of anhydrous ZnC12 ( I 0 0  mg). 

The reagent is then removed in vacuo and to the residue, dissolved 

in 100 ml of CH2C12. is added 3 lo-’ mole o f  amine. After stirring 

for 2 h. at R T  and standard work-up, the residue was recrystallized 

from toluene (table 1 ) .  

_ _ _ _ _ _ _ - _ _ _ _ _ _ - _ _ _ _ _ - - - - - - - -  

____-_______________-- - - - - - - - - - -_- - -_- - - -_- - - - -  D
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ORTHOLITHIATION AND EBSELEN ANALOGUES 09 
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90 LAMBERT E T  A L .  
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ORTHOLITHIATION AND EBSELEN ANALOGUES 91 
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ORTHOLITHIATION AND EBSELEN ANALOGUES 97 

111. C y c l i s a t i o n  procedure 

A )  B r  - p y r i d i n e  

To a s o l u t i o n  o f  t h e  amide (lo-’ mole) i n  CH C 1  

dropwise a s o l u t i o n  o f  bromine ( 1 . 6  9, 0.51 m l ,  lo-’ mole) i n  CHZC12 

__-------_---_-_---------- 

2 

(200 m l )  was added 2 2  

(20 ml).The r e s u l t i n g  s o l u t i o n  was s t i r r e d  f o r  1 h. a t  RT and 10 ml 
o f  d r y  p y r i d i n e  was added. The r e a c t i o n  m i x t u r e  was hyd ro l ysed  a f t e r  

1 h. wi th 200 ml o f  2 M HC1. A f t e r  usua l  work-up, t he  r e s i d u e  i s  

r e c r y s t a l l i z e d  from to luene .  ( t a b l e  2 )  

6)  SOC1, - NaHCO, 

A m i x t u r e  o f  lo-’ mole o f  amide and 50 m l  o f  S0Cl2 was r e f l u x e d  f o r  

4 h. The excess o f  reagent was removed under reduced pressure and 

t h e  res idue  was taken up i n  200 m l  o f  CHZC12. 2 lo-’ mole o f  NaHC03 

was added and t h e  m i x t u r e  s t i r r e d  ove rn igh t .  H y d r o l y s i s  by 100 ml 
o f  HC1 1M a f f o r d e d  a f t e r  t h e  u s u a l  work-up a res idue  which was 

r e c r y s t a l l i z e d  from to luene.  

( t a b l e  2 )  
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