
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by: [Stanford University Libraries]
On: 31 December 2008
Access details: Access Details: [subscription number 901733144]
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House,
37-41 Mortimer Street, London W1T 3JH, UK

Synthetic Communications
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713597304

A New Method for the Esterification of Sulphonic Acids
A. A. Padmapriya ab; G. Just a; N. G. Lewis b

a Department of Chemistry, McGill University, Montreal, Quebec, Canada b Pulp and Paper Research Institute
of Canada, Montreal, Quebec, Canada

Online Publication Date: 01 October 1985

To cite this Article Padmapriya, A. A., Just, G. and Lewis, N. G.(1985)'A New Method for the Esterification of Sulphonic
Acids',Synthetic Communications,15:12,1057 — 1062

To link to this Article: DOI: 10.1080/00397918508076842

URL: http://dx.doi.org/10.1080/00397918508076842

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t713597304
http://dx.doi.org/10.1080/00397918508076842
http://www.informaworld.com/terms-and-conditions-of-access.pdf


SYNTHETIC COMMUNICATIONS, 15(12), 1057-1062 (1985) 

A N E W  METHOD FOR THE ESTERIFICATION OF SULPHONIC ACIDS 

b A.A. PadmapriyaaBb, G. J u s t a  and N.G. L e w i s  
a: Department of Chemistry, M c G i l l  Un ive r s i ty ,  Montreal, Quebec, 

b: Pulp and Paper Research I n s t i t u t e  of Canada, 3420 Universi ty  
Canada 

S t . ,  Montreal,  Quebec, Canada. H3A 2A7 

Abs t ract  
Sulvhonic  a c i d s  can be smoothly converted t o  t h e i r  methyl 

and e t h y i  esters by r e a c t i o n  with t r ime thy l  and t r i e t h y l  or thofor-  
mate, r e s p e c t i v e l y  . 

I n  connection with our cont inuing s t u d i e s  d i r e c t e d  towards 

t h e  e l u c i d a t i o n  of l i g n i n  s u l p h o n a t e  s t r u c t u r e s l S 2 ,  w e  wish t o  

r e p o r t  new methodology f o r  t h e  f a c i l e  methylat ion (and e t h y l a t i o n )  

of sulphonic  a c i d s  with t r ime thy l  (and t r i e t h y l )  or thoformate 

r e spec t ive ly .  

Cur ren t ly ,  t h e  only means of convert ing sulphonated l i g n i n  

fragments i n t o  s t a b l e ,  o rgan ic  s o l u b l e  d e r i v a t i v e s ,  under rela- 

t i v e l y  mild cond i t ions ,  is t o  prepare t h e i r  a )  S-benzylthiourea 

sal ts3 o r  b) a c e t y l  l i g n i n  sulphonate  methyl esters . This  l a t t e r  

method, r e q u i r i n g  i n i t i a l  a c e t y l a t i o n  of a suspension of l i g n i n  

sulphonates  i n  a c e t i c  anhydridelpyridine,  and subsequent methyla- 

4 

t i o n  of t h e  s i l v e r  sa l t  of t h e  su lphon ic  a c i d  with methyl i od ide ,  

is somewhat tedious.  

Copyright 0 1985 by Marcel Dekker, Inc. 
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1058 P A D W R I Y A ,  JUST, AND LEWIS 

Methyl sulphonates5 and methyl s u l p h i n a t e s 6  can be r e a d i l y  

prepared by t h e  t reatment  of t he  corresponding a c i d  wi th  diazome- 

thane. 

(Table 1 )  a l k y l a t i o n  of both phenol ic  and su lphon ic  a c i d  func t io -  

n a l i t i e s  occur . Since w e  were i n t e r e s t e d  i n  t h e  s e l e c t i v e  alky- 

l a t i o n  of t he  su lphon ic  ac id  group, we turned our  a t t e n t i o n  t o  

o t h e r  methods. 

However, w i th  sulphonated l i g n i n  model compounds e.g. 2 

2 

P r e v i o u s l y ,  it had been reported’ t h a t  ca rboxy l i c  a c i d s  can 

be e f f i c i e n t l y  converted t o  t h e i r  esters by t h e  simple t reatment  

of an a l c o h o l i c  s o l u t i o n  of t h e  a c i d  with 2.5 e q u i v a l e n t s  of tri- 

m e t h y l s i l y l c h l o r i d e  (TMSiCl). Unfortunately,  even i n  t h e  s imples t  

ca se  (p-toluenesulphonic a c i d ) ,  e s t e r i f i c a t i o n  wi th  methanol and 

TMSiC1 gave only unreacted s t a r t i n g  m a t e r i a l ,  a s  evidenced by lH 

n.m.r. and i n f r a r e d  spectroscopy. 

We t h e r e f o r e  addressed t h e  a c t i o n  of t r ime thy l  or thoformate 

on p-toluenesulphonic a c i d ,  s i n c e  t h e  former has been used SIIC- 

c e s s f u l l y  f o r  both acid-catalysed k e t a l i s a t i ~ n s ~ ’ ~  and e s t e r i f i c a -  

t i o n  of ca rboxy l i c  ac ids  lo’ll. 

was allowed t o  s t and  in excess t r i m e t h y l  or thoformate (17 equiva- 

l e n t s )  f o r  14 h. a t  r o o m  temperature ,  a q u a n t i t a t i v e  y i e l d  of 

methyl p-toluenesulphonate was o b t a n e d .  I n  a similar f a sh ion ,  

t r i e t h y l  o r t h o f e u e r t e  gave t h e  c m e o p o n d i n g  e t h y l  ester. The 

gene ra l  applicability of t h i s  m t k d  can be seen  from Table 1 .  

Each of the reacticmo gave a single product i n  high y i e l d ,  un le s s  

i t  was very vo i l a t i l e  and then recovery w a s  lower. Note a l s o  that 

Thus, when a c i d  2 (see Table 1 )  
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SULPHONIC ACIDS 1059 

Table 1: Alkylation of Sulphonic A c i d s  with Trimethyl 

or Triethyl Orthoformate 

Sutphonic Actd Reagent 

HC iocn313 

Product 

0 
II ii 

Id 
ch3-5 -0w3 CH3-S-OH 

I I  
1 - 

i 
CH~- s -on 

I I  

0 
11 

CH3- S -OCI+$H3 

Id 
80* 

r9 
nciOCH3)J 83* cn,cti2--S-ocn3 

I I  

73* 

HCiOCH3)3 

98 

m*o I1 
5-OH 

0 
I1 OCH) 5 - 

nc iocn3)3 
82 
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1060 P A D W R I Y A ,  JUST, AND LEWIS 

OCH, 
H' I 

H-C(OCHS)3 a =+ 

0 II 
0-S-R  

II 
0 

0 0 
II II 

II 
H-C-OCH, + R-S-OCH, 

0 

R = a l k y l ,  awl, benzyl 

Scheme 1 

i n  t h e  case  of sulphonic  a c i d s  2 and 1, con ta in ing  f r e e  phenol ic  

groups,  only t h e  ac id  f u n c t i o n a l i t y  was a lky la t ed .  

Scheme 1 r e p r e s e n t s  a p o s s i b l e  pathway f o r  t h e  formation of 

t hese  products.  

For non-volat i le  products ,  t he  a l k y l a t i o n  could a l s o  be 

c a r r i e d  out  by hea t ing  t o  r e f l u x ,  e.g., t h e  ac id  2 wi th  t r i m e t h y l  

or thoformate f o r  30 min. 

Fur the r ,  s i n c e  pauci d i  s p e r s e  l ignosulphonic  a c i d s  can be 

d i s so lved  i n  methanolic s o l u t i o n 2 ,  we have i n v e s t i g a t e d  t h e  use  of 

t h e  a l k y l a t i n g  agent in  methanol. Thus, 2 was smoothly converted 

t o  methyl p-toluenesulphonate us ing  a 1: l  s o l u t i o n  of aethanol : 
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SULPHONIC ACIDS 1061 

t r ime thy l  orthoformate,  and slowly d i s t i l l i n g  off t he  methanol 

over a per iod of 1 h. 

General Procedure 

A s o l u t i o n  of the sulphonic  ac id  (200 mg.) i n  t r ime thy l  (o r  

t r i e t h y l )  orthoformate (2  mL) was e i t h e r  a l l w e d  t o  s t i r  a t  room 

temperature f o r  14 h., o r  heated t o  r e f l u x  f o r  30 min., under an 

atmosphere of nitrogen. The excess orthoformate was  then removed 

under vacuum (0.5 mm. Hg) t o  give the  corresponding methyl ( o r  

e t h y l )  ester. Where t h e  s o l u b i l i t y  of t he  s u b s t r a t e  was poor, the 

reagent was mixed with an equal  volume of methanol, fol lowing 

which slow d i s t i l l a t i o n  over 1 h. gave t h e  required ester in high 

y i e ld .  
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