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ORGANIC PREPARATIONS M D  PROCEDURES IMT. :5(1;), ??5-?31 (1983) 

AN ALTERNATIVE TO THE LEUCKART METHOD FOR THE 

CONVERSION OF PRIMARY MINES INTO THIOLS 

Sayed Mahmoud M. Elshafie 

Chemistry Department, Faculty of Science 
Minia University, Minia, EGYPT 

The Leuckart' method involves the decomposition of diazoxanthates by 

gentle warming (70")  in weakly acidic cuprous media to the corresponding 

aryl xanthates, which afford arylthiols on alkaline hydrolysis and aryl 

thioethers on warming.' The action of alkyl halides on potassium xanthate 

yields xanthate esters which can be purified by distillation. Alkali al- 

PhSH 

Q 

P h S E t  

PhN' C1- + EtOCSK -PhSCOEt 
2 

koxides decompose these xanthates to mercaptans, an alcohol and salts of 

the alkylthiocarbonic acid;3 xanthates can also be reduced in excellent 

yields to mercaptans by lithium aluminium h ~ d r i d e . ~  In a previous article, 

0 7 I1 
E t O C S E t  + CH30K + H20 - E t O H  + EtSH + CH30CSK 

various procedures for the conversion of primary amines into fatty-acid 

 ester^,^ and N-piperidine derivatives were investigated.6 It w a s  found 

that N-alkyl- or N-arylpyridinium salts could be converted to potassium 

ethyl xanthate with the formation of xanthogenates. We now report the con- 

version of primary amines to sulfur-linked functions. 

The 1-substituted 5,6-dihydro-2,4-diphenylnaphtho[l,2-b]pyridinium 

'1983 by Organic Preparations and Procedures Inc. 
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ELSHAFIE 

t e t r a f l u o r o b o r a t e s  (A) were p repa red  by s t a n d a r d  methods (Table  1) from 

t h e  amines (1) and t h e  t r i c y c l i c  pyry l ium c a t i o n  (2). 6’7 

N-benzyl s u b s t i t u t e d  py r id in ium t e t r a f l u o r o b o r a t e s  were b e s t  p repa red  a t  30” 

The N-alkyl and 

R + R S C O E t  

5 - 

S 
I I  

KSCOEt 
4 - 

? 1. OH- R S C O E t  - RSH + E t O H  + COS 
2 .  H+ 5 - 6 - 

a )  R = CH3 b)  R = C,H - 5  c )  R = CH2=CHCH2 

d) R = CH3(CH2)2CH2 e )  R = C H  6 5  f )  R = p-CH3C6H4 

g) R = C H C H  6 5  2 h) R = C6H5CH2CH2 i )  R = 2-CH30C6HLCH2 

j )  R = p-C1C 6 4  H CH 2 k) R = 2-pyr idyl  1 )  R = 4-pyr idy l  

and t h e  N-aryl an:ilogues a t  r e f l u x  i n  methanol.  These compounds (2) were 

c h a r a c t e r i z e d  by t h e i r  e l e m e n t a l  a n a l y s i s  and s p e c t r a l  d a t a ; t h e i r  IR-spec- 

t r a  show t h e  t y p i c a l  t e t r a f l u o r o b o r a t e  peak  a t  720-700 c m  and c h a r a c t e r -  

i s t i c  r i n g - s t r e t c h i n g  bands a t  1630-1620 and 1600-1570 cm f o r  t h e  p y r i d i n -  

ium c a t i o n .  

f o r  t h e  N-butyl compounds (x), as expec ted .  The py r id in ium r ing -p ro ton  

H i s  d e s h i e l d e d  due t o  t h e  r i n g  c u r r e n t s  of  t h e  2- and 4-phenyl groups  

b u t  i s  r e l a t i v e l y  u n a f f e c t e d  by t h e  n a t u r e  o f  t h e  N-subs t i t uen t .  

CH2 s i g n a l  remains r e l a t i v e l y  c o n s t a n t  f o r  a r y l  N - s u b s t i t u e n t s .  

-1 

-1 

Pro ton  HB i s  h i g h l y  s h i e l d e d  i n  t h e  a r y l  d e r i v a t i v e s  b u t  n o t  

A 

The -CH2- 

I n  t h e  N- 
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CONVERSION OF PRIMARY AMTNFS TNTO THTOLS 

TABLE 1. 1-Substituted 5,6-Dihydro-2,4-Diphenylnaphtho[l,2-b] Pyridinium 

Tetrafluoroborates (2) 
Cpd m p a Y i e l d  E l e m e n t a l  A n A l y - i s  N M H (  6 

- C H  -C112- A l k y l  2 ( O C )  ( & I  c I4 N Art3 

36‘ 7 7 4  po - 

a )  C r y s t a l l i z e d  from 2 - p r o p a n o l .  b )  C a l c d . :  :1 ,6 .51;  Foul l i l ,  

c1 ,  6 . 5 % .  
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ELSHAFIE 

( 2 - p y r i d y 1 ) p y r i d i n i u m  compound 2, t w o  p r o t o n s  a p p e a r  a t  6 7 .9  and t h e  o t h -  

er  two-protons a p p e a r  a t  6 6.5 .  

R )  I d e n t i c a l  b y  s p e c t r a l  c o m p a r i s o n  and p h y s i c a l  c o n s t a n t -  

w i t h  a u t h e n t i c  s a m p l e s .  

5 )  lp, . l  o n  6 s c a l e  from i n t e r n a l  TMS n t  60 M H r  i n  C X 1  

S , Y , 1 4  

3'  

P o t a s s i u m  a l k y l  x a n t h a t e s  (A), o b t a i n e d  from t h e  c o r r e s p o n d i n g  p o t a s -  

s ium a l k o x i d e  and c a r b o n  d i s u l p h i d e  w i t h  t h e  N - a l k y l p y r i d i n i u m  s a l t s  (>), 

u n d e r v e n t  n u c l e o p h i l i c  s u b s t i t u t i o n  t o  y i e l d  t h e  c o r r e s p o n d i n g  0-ethyl-S-  

a l k y l  d i t h i o c a r b o n a t e s  (5) i n  m o d e r a t e  t o  good y j e l d  i n  r e f l u x i n g  a c e t o n e  

( T a b l e  2 ) .  

p l a c e m e n t s  of  amino-groups S - l i n k e d  f u n c t i o n a l i t y  have  been  r e s t r i c t e d  t o  

d i a z o t i z a b l e  a r o m a t i c  a m i n e s .  

The p r e s e n t  method c o n s t i t u t e s  e f f i c i e n t ,  s a f e  and g e n e r a l  c o n i , e r s i o n  of  

The o n l y  p r e v i o u s l y  r e p o r t e d  g e n e r a l  methods f o r  d i r e c t  r e -  

A r N 2  + i s  c o n v e r t e d  i n t o  ArSC(S)OEt 8 o r  ArSSAr. 9 

p r i m a r y  a l i p h a t i c  and a r o m a t i c  amines  i n t o  S - l i n k e d  f u n c t i o n a l  g r o u p s .  

EXPERIFEKTAL SECTION 

I R  and nmr s p e c t r a  were measured w i t h  P e r k i n  E l m e r  237 and R 1 2  (60 FMz) i n -  
s t r u m e n t s  (TMS as i n t e r n a l  s t a n d a r d ) .  Mps. a r e  u n c o r r e c t e d  and were d e t e r -  
mined u s i n g  Gallenkamp m e l t i n g  p o i n t  a p p a r a t u s .  

P r e p a r a t i o n  o f  P y r i d i n i m  t e t r a f l u o r o b o r a t e s  (31.- The y r y l i u m  t e t r a f l u o r -  

o b o r a t e 7  (20  mmol) and t h e  p r i m a r y  amine ( 2 5  mmol) were s t i r r e d  I n  methanol  
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CONVERSION OF PRTMARY AMTNES TNTO THTO1,S 

(30 ml)  t o  g i v e  t h e  p y r i d i n i u m  t e t r a f l u o r o b o r a t e s  as c o l o u r l e s s  c r y s t a l l i n e  

s o l i d  which were c r y s t a l l i z e d  from i s o p r o p y l  a l c o h o l  ( T a b l e  1 ) .  

P r e p a r a t i o n  o f  X a n t h a t e s  (>).- A m i x t u r e  o f  20 mniol o f  N - s u b s t i t u t e d  p y r i -  

d i n i u m  t e t r a f l u o r o b o r a t e s  (2) and p o t a s s i u m  e t h y l x a n t h a t e  ( 4 ,  30 mmol) was 

r e f l u x e d  i n  a c e t o n e  (50 ml) ovcr a p e r i o d  o f  3 h r s .  A f t e r  f i l t r a t i o n  of  

p o t a s s i u m  t e t r a f l u o r o b o r a t e  and e v a p o r a t i o n  of  t h e  s o l v e n t ,  t h e  r e s i d u e  was 

t r e a t e d  w i t h  c o l d  d i l .  h y d r o c h l o r i c  a c i d  (20% v / v )  t o  pH 1 t o  d i s s o l v e  5 ,6 -  

dihydro-2,4-diphenylnaphtho[l,2-b]pyridine. The r e s u l t i n g  r e a c t i o n  m i x t u r e  

w a s  e x t r a c t e d  w i t h  e t h e r  (100  m l ,  t h r e e  t i m e s ) .  The e t h e r e a l  e x t r a c t s  were 

washed w i t h  water and d r i e d  ( M g S 0 4 ) .  

c r u d e  S-a lkyl -P-e thyl  d i t h i o c a r b o n a t e  (5) which w a s  p u r i f i e d  by d i s t i l l a -  

t i o n  under  r e d u c e d  p r e s s u r e ;  a l t e r n a t i v e l y  i t  was h y d r o l y z e d  d i r e c t l y  t o  

E v a p o r a t i o n  o f  t h e  e t h e r  y i e l d e d  t h e  

t h e  c o r r e s p o n d i n g  m e r c a p t a n s .  I n  t h e  c a s e  o f  2- o r  4 - m e r c a p t o p y r i d i n e s  

(& and c), t h e  r e s i d u e  w a s  t r e a t e d  w i t h  formamide (20 ml) t o  d i s s o l v e  5 ,  

6-dihydro-2,4-diphenylnaphtho[l,2-b]pyridine a f t e r  removal  o f  p o t a s s i u m  t e t -  

r a f l u o r o b o r a t e  and e v a p o r a t i o n  o f  t h e  s o l v e n t .  The r e s i d u a l  p r o d u c t  c o u l d  

be  h y d r o l y z e d  d i r e c t l y  t o  2- o r  4-mercaptopyr id ines  which would t h e n  be  sep-  

a r a t e d  and p u r i f i e d .  

-. P r e g a r a t i o n  o f  Mercaptans . -  The x a n t h a t e  es te r  (60 mmol) w a s  r e f l u x e d  i n  a 

s o l u t i o n  of  sodium e t h o x i d e  i n  a b s o l u t e  e t h y l  a l c o h o l  (60 m l . ,  10% w/v) 

w i t h  e f f i c i e n t  s t i r r i n g  f o r  2 h r s .  The r e a c t i o n  m i x t u r e  w a s  a c i d i f i e d  

w i t h  conc.  h y d r o c h l o r i c  a c i d  and t h e  m e r c a p t a n  w a s  e x t r a c t e d  w i t h  e t h e r  

and t h e  o r g a n i c  l a y e r  w a s  washed w i t h  water ,  d r i e d  o v e r  sodium s u l p h a t e  

and e v a p o r a t e d .  The c r u d e  m e r c a p t a n s  were i s o l a t e d  by d i s t i l l a t i o n  ( T a b l e  

3 )  a n d  i d e n t i f i e d  by compar ison  of  t h e i r  p h y s i c a l  c o n s t a n t s  w i t h  t h o s e  of  

a u t h e n t i c  s a m p l e s .  
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ELSHAF'IE 

TABLE 3.  Y i e l d s  and P h y s i c a l  Cons tan t s  o f  Xan tha te s  (?la and of Mercaptans 

1 1 P  

* 
a )  R e f r a c t i v e  indices were d e t e r s i r l e d  by u s e  of an Abbe t y p e  

re f r ac  tome t e r w i t h wa t e r- j ac ke t ed pr i s n i s  . 
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