
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 27 January 2011
Access details: Access Details: Free Access
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

Organic Preparations and Procedures International
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t902189982

A CONVENIENT PREPARATION OF HOMOGENEOUS 2,3,6-
TRICHLOROBENZOIC ACID AND ITS CONVERSION TO 2,2',3,3',6,6'-
HEXACHLOROBIPHENYL
Louis A. Levya

a Environmental Biology and Chemistry Branch, National Institute of Environmental Health Sciences,
Research Triangle Park, North Carolina

To cite this Article Levy, Louis A.(1974) 'A CONVENIENT PREPARATION OF HOMOGENEOUS 2,3,6-
TRICHLOROBENZOIC ACID AND ITS CONVERSION TO 2,2',3,3',6,6'-HEXACHLOROBIPHENYL', Organic
Preparations and Procedures International, 6: 6, 275 — 280
To link to this Article: DOI: 10.1080/00304947409355120
URL: http://dx.doi.org/10.1080/00304947409355120

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=t902189982
http://dx.doi.org/10.1080/00304947409355120
http://www.informaworld.com/terms-and-conditions-of-access.pdf


ORGANIC PRBPARATIONS AND PROCEDURES INT.  6 ( 6 ) ,  275-280 (1974) 

A CONVENIENT PREPARATION OF HOMOGENEOUS 2,3,6-TRICHLOROBENZOIC 

A C I D  AND ITS CONVERSION TO 2,2' ,3,3 ' ,6,6 '-HEXACHLOROBIPHENYL 

L o u i s  A .  Levy 

N a t i o n a l  I n s t i t u t e  o f  Environmental H e a l t h  Sciences 

Envi ronmenta l  B i o l o g y  and Chemist ry  Branch 

P.O. Box 12233 

Research T r i a n g l e  Park, N o r t h  C a r o l i n a  27709 

As p a r t  o f  a c o n t i n u i n g  i n v e s t i g a t i o n  i n t o  t h e  chemis t r y  o f  c h l o r i -  

nated hydrocarbons and e s p e c i a l l y  p o l y c h l o r i n a t e d  b iphenyls , '  a need a rose  

f o r  a c o n s i d e r a b l e  q u a n t i t y  o f  2,3,6 t r i c h l o r o b e n z o i c  a c i d  i n  o r d e r  t o  un- 

ambiguously s y n t h e s i z e  2,2' ,3,3' ,6,6'-hexachlorobiphenyl. 

number and n a t u r e  o f  t h e  c i t a t i o n s  t o  t h i s  compound i n  Chemical A b s t r a c t s ,  

t h i s  m a t e r i a l  appears t o  be o f  some commercial impor tance as an i n t e r m e d i -  

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

From t h e  l a r g e  

Commercial ly a v a i l a b l e  m a t e r i a l 2  l a b e l e d  as 2,3,6 t r i c h l o r o b e n z o i c  

a c i d  was c l e a r l y  n o t  homogeneous as evidenced by i t s  m e l t i n g  p o i n t  range  

o f  app rox ima te l y  50". 

t h e  s y n t h e s i s  o f  t h i s  compound recogn ize  t h e  f o r m a t i o n  o f  i somer i c  m i x t u r e s  

and i t  seems l i k e l y  t h a t  o t h e r  p r e p a r a t i o n s  a l s o  y i e l d  m i x t u r e s  a l t h o u g h  

t h i s  f a c t  i s  n o t  always made e x p l i c i t  i n  t h e  c l a i m .  

processes, t h e  d e s i r e d  l e v e l  o f  c h l o r i n a t i o n  i s  achieved by  what i s  s u r e l y  

a n o n - s p e c i f i c  c h l o r i n a t i o n  o f  a l ower  homolog. I n  one d e t a i l e d  i n v e s t i g a -  

t i o n  o f  t h e  c h l o r i n a t i o n  o f  t o l u e n e  and o f  c h l o r o t o l u e n e  and subsequent ox- 

i d a t i o n ,  a m i x t u r e  o f  t r i c h l o r o b e n z o i c  a c i d s  was o b t a i n e d  c o n s i s t i n g  m a i n l y  

Some o f  t h e  c la ims3  i n  t h e  p a t e n t  l i t e r a t u r e  on 

I n  a l l  o f  t hese  
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of the 2,3,6 and 2,4,5 trichlorobenzoic acids along with a small amount of 

the 2,3,4 i ~ o m e r . ~  

synthesis of 2,3,6 trichlorobenzoic acid allowed the unambiguous assignment 

of the melting point to this isomer as 124-125" thereby correcting an 

earlier erroneous value of 163-1 64". 

In the same investigation, a rational but cumbersome 

5 

Esterification of the commercially available mixture with diazomethane 

and analysis of the resultant mixture of esters by gas-liquid chromatogra- 

phy showed it to consist of three components, eluting closely together, in 

the ratio 3:7:1. Esterification with diazomethane is known not to be sub- 

ject to steric effects in contrast to the well known effects of steric hin- 

drance due to ortho substituents in the Fisher method of esterification. 

Since it appears that the desired 2,3,6 trichloro isomer is the only isomer 

present with both ortho positions substituted it was felt that the intruding 

isomers could be selectively esterified leaving the desired acid to be ex- 

tracted from the reaction mixture. 

6 

Treatment of the acid mixture in the usual way with methanolic HC1 

produced a mixture of two of the three esters obtained from esterification 

of the acid mixture with diazomethane. 

extraction with base and reacidification gave in 42% yield pure 2,3,6 tri- 

chlorobenzoic acid, mp. 124-127".7 

diazomethane and glc analysis showed it to be uncontaminated with any 

isomeric material and identical to the major component present in the 

mixture esterified with diazomethane. The acid could be conveniently 

transformed to the corresponding 2,3,6 trichloroanil ine by use of diphenyl 

phosphoric azide to effect the Curtius reaction.8 The conventional treat- 

ment of the acid with sulfuric acid and sodium azide resulted only in recov- 

ery of starting material. 

converted to the 2,3,6 trichloroiodobenzene and thence to 2,2' ,3,3' ,6,6' 

Recovery of the unreacted acid by 

Esterification of this acid with 

By straightforward methods, the aniline could be 
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hexachlorobiphenyl  , a component o f  commercial p o l y c h l o r i n a t e d  b ipheny l  m ix -  

t u r e s .  T h i s  b ipheny l  has r e c e n t l y  been prepared by  ano the r  r o u t e  which pro-  

v ides  a d d i t i o n a l  c o n f i r m a t i o n  as t o  t h e  i d e n t i t y  o f  2,3,6 t r i c h l o r o b e n z o i c  

ac id .  9 

EXPERIr4ENTAL SECTION 

I n f r a r e d  spec t ra  were measured i n  KBr d i s c s  on a P e r k i n  Elmer 621 

NMR spec t ra  were determined w i t h  a Var ian  T-60 i n s t r u m e n t  i ns t rumen t .  

i n  CDC13 s o l u t i o n .  

t o r i e s .  GLC a n a l y s i s  were c a r r i e d  o u t  on a Var ian  model 2800 i n s t r u m e n t  

us ing  a 6 '  x 1 /8"  column packed w i t h  3% SE-30 on 80/100 mesh Supe lcopor t .  

Each r u n  was programmed f rom 100" t o  250' a t  lO"/min. t h e n  h e l d  a t  t h a t  

temperature.  

Elemental a n a l y s i s  was performed by G a l b r a i t h  Labora- 

C a r r i e r  gas was he l i um w i t h  a f l o w  r a t e  o f  35 ml/min. 

2 ,3 ,6 -T r i ch lo robenzo ic  Ac id.  - A r a p i d  stream o f  HC1 was passed i n t o  500 m l  

o f  c h i l l e d  anhydrous methanol f o r  f i v e  minutes.  To t h i s  s o l u t i o n  was added, 

a l l  a t  once, 100 g o f  a commercial m i x t u r e  o f  t r i c h l o r o b e n z o i c  a c i d s .  

a d d i t i o n a l  150 m l  o f  methanol was t h e n  added. The s o l u t i o n  was r e f l u x e d  

g e n t l y  o v e r n i g h t .  

sodium carbonate and t h e  ma jo r  p o r t i o n  o f  t h e  s o l v e n t  was removed a t  reduced 

pressure.  

gan ic  l a y e r  which q u i c k l y  s o l i d i f i e d .  

t w i c e  w i t h  e t h e r  and combined w i t h  t h e  s o l i d  phase. 

was a c i d i f i e d  w i t h  s u l f u r i c  a c i d  and e x t r a c t e d  t h r e e  t imes  w i t h  e t h e r .  The 

combined e t h e r e a l  e x t r a c t s  were washed w e l l  w i t h  wa te r  and f i n a l l y  w i t h  

s a t u r a t e d  sodium c h l o r i d e  s o l u t i o n .  

44.2 g o f  c r y s t a l l i n e  2,3,6 t r i c h l o r o b e n z o i c  a c i d  was ob ta ined ,  mp. 124- 

127". I . R .  umax: 2900, 1725, 1650, 1570, 1445, 1410, 1365, 1265, 1245, 

An 

The coo led  s o l u t i o n  was a d j u s t e d  t o  pH 11 w i t h  s o l i d  

The a d d i t i o n  o f  500 m l  o f  water  caused t h e  s e p a r a t i o n  o f  an o r -  

The aqueous p o r t i o n  was e x t r a c t e d  

The aqueous s o l u t i o n  

A f t e r  d r y i n g  and removal o f  t h e  e t h e r ,  

277 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
3
:
0
9
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1



LOUIS A .  LEVY 

1180, 1170, 1085, 875, 860, 810, 760, 745, 685 cm-l. 

7.30, 7.41 J=9.1 Hz. 

NMR: An AB system, 6: 

N-(2,3,6-Trichlorophenyl) t-butyl carbamate. - A mixture of 20.25 g (0.1 

mole) of 2,3,6 trichlorobenzoic acid, 10.1 g (0.1 mole) of triethylamine and 

24.75 g (0.1 mole) of diphenylphosphonic azide in 100 of t-butyl alcohol was 

boiled gently for 22.5 hours. 

rotary evaporator. 

times with ether. The combined ethereal extracts were washed with three 

portions of aqueous HC1, 10% sodium carbonate solution and finally saturated 

sodium chloride solution. After drying and removal o f  the ether, there was 

obtained 22.3 g (76%) of clear oil which crystallized on standing, mp. 103- 

105". A sample for analysis was recrystallized from ethanol , mp. 111-112". 

Anal. Calcd. for C1,H12C13N02: C, 44.54; H, 4.07; C1, 35.86. Found: C, 

The bulk of the solvent was removed using a 

The residue was poured into water and extracted three 

44.53; H, 4.00; ci, 35.98. I.R. wax: 3250, 3030, 2975, 1680, 1560, 1510, 

1440, 1405, 1365, 1270, 1240, 1160, 1140, 1060, 940, 860, 820, 770 cm-l. 

2,3,6-Trichloroaniline Hydrochloride. - A solution of HC1 in ether was made 
up by passing a current of anhydrous HC1 gas into 100 ml of cold, dry ether 

for 5 minutes. To this solution was added 5.0 g (0.017 mole) of the carba- 

mate obtained above. 

solution had deposited crystals. The volume o f  solvent was reduced by more 

than half and the precipitate filtered to yield 4.1 g (100%) of product. A 

sample of the 2,3,6 trichloraniline, mp. 60-61", lit. mp. 63-64"1° was pre- 

pared by treating the hydrochloride with aqueous sodium hydroxide. 

After standing overnight, the originally homogeneous 

2,3,6-Trichloroiodobenzene. - A solution of 2.5 g (0.032 mole) of sodium 

nitrite in 10 ml of water was added slowly, with stirring to a suspension 

o f  7.2 g (0.031 mole) of 2,3,6 trichloroaniline hydrochloride in 10 ml of 
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2,3,6-TRICHLOROBENZOICACID AND 2,2',3,3',6,6~HEXACHLOROBI€'HENYL 

h y d r o c h l o r i c  a c i d .  

t h e  d i a z o t i z a t i o n .  

o f  potass ium i o d i d e  i n  50 m l  o f  wa te r .  

d i s s o l v e d  i n  benzene and washed w i t h  aqueous sodium s u l f i t e .  

phase was d r i e d  and t h e  s o l v e n t  removed t o  y i e l d  6.2 g (85%) o f  2,3,6 t r i -  

8 ch loro iodobenzene,  mp. 30-35", 1 i t .  mp. 35-36". 

The temperature was n o t  a l l owed  t o  r i s e  above 5" d u r i n g  

The r e s u l t i n g  s o l u t i o n  was added t o  a s o l u t i o n  o f  8.5 g 

The p r e c i p i t a t e d  s o l i d  was f i l t e r e d ,  

The o r g a n i c  

2,2',3,3' ,6,6'-Hexachlorobiphenyl. - A m i x t u r e  o f  6.6 g (0.028 mole)  o f  

2,3,6 t r i c h l o r o i o d o b e n z e n e  and 2.1 g o f  copper d u s t  was heated f o r  t h r e e  

hours a t  210". The coo led  r e a c t i o n  m i x t u r e  was e x t r a c t e d  t h r e e  t imes w i t h  

a t o t a l  o f  125 mole o f  h o t  benzene. The combined e x t r a c t s  were concen t ra ted  

and chromatographed on a s h o r t  column o f  a lumina.  

y i e l d e d  2.9 g (58%) o f  a w h i t e  s o l i d  which a f t e r  c r y s t a l l i z a t i o n  f rom 

hexane had mp. 112-114", l it. mp. 114-115".8 

1175, 1045, 810, 795, 680 cm- l .  

E l u t i o n  w i t h  hexane 

I . R .  m a x :  1425, 1400, 1355, 

An AB system, S=7.47, 7.36 J=8.8 Hz. NMR: 
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