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ORGANIC PREPARATIONS AND PROCEDURES 1 (3 ) ,  165-170 (1969) 

SYNTHESIS OF 2,6-DIMETRYLANILINE-14C 

Robert E. Middlebrook and George R. Harvey 

Agricultural Research Division, Monsanto Company 
Saint Louis, Missouri 63166 

Current metabolism studies in this laboratory required 

''C ring labeled 2,6-dimethylaniline as the starting material 

for preparation of a pre-emergent herbicide. The literature 

disclosed several limitations associated with various prepara- 

tions of 2,6-dimethylaniline. Low overall yieldslt2, unfavor- 

able isomer distribution in direct nitration3, and unavail- 

ability of labeled starting materials5**, rendered established 

synthetic sequences unsuitable for a radiosynthesis. 

It appeared that the carbon skeleton could be readily 

derived by the preparation of 3-methyl anthranilic acid. Con- 

version of this acid to the desired 2,6-dimethylaniline could 

then be effected by reduction of the carboxyl group. 

A convenient route to 3-methyl anthranilic acid was indeed 

available by oxidative hydrolysis of 7-methyl isatin'. 

compound itself may be obtained in excellent yield from o-tol- 

uidine by the procedure of Marvels. The final step, reduction 

of the carboxyl function to a methyl group, was smoothly accom- 

plished in one step by the action of lithium aluminum hydride- 

aluminum chloride in refluxing ether. 

though somewhat unusual, apparently owes its success to the 

stabilizing effect provided by the election pair of the o-amino 

This 

- 

This latter reaction, 

- 

165 
Copyright 0 1969 by Marcel Dekker, Inc.  

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
4
:
0
1
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1



R .  E. MIDDLEBROOK AND G.  R .  HARVEY 

n i t r o g e n  on t h e  i n c i p i e n t  carbonium i o n  gene ra t ed  i n  t h e  hy- 

d r o g e n o l y s i ~ ~ .  

The complete sequence, as dep ic t ed  i n  Char t  I ,  f u l f i l l s  

q u i t e  adequately t h e  s p e c i a l  demands encountered i n  a r a d i o -  

s y n t h e s i s .  Of p a r t i c u l a r  m e r i t  is t h e  f a c t  t h a t  no p u r i f i c a -  

t i o n  of an i n t e r m e d i a t e  product  is necessary.  Each compound 

may be used as it  is ob ta ined ,  and indeed, i n  both cold and 

labeled r u n s ,  even t h e  d e s i r e d  a n i l i n e  emerged from t h e  reduc- 

t i o n  i n  a s ta te  t h a t  pe rmi t t ed  its immediate u s e  wi thou t  

d i s t i l l a t i o n .  Moreover, i t  may be noted t h a t  most r e a c t i o n  

t i m e s  are br ief  and s t epwise  y i e l d s  are good. 

Chart  I 

0 
11 C13CCH(OH) 2 

Na2S04, H!2°+ mB NH2 0 HC1 HONHa HC1 /c\ CH-NOH 

2 a - 

166 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
4
:
0
1
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1



SYNTHESIS OF 2,6-DIMETHYLANILINE-14C 
The s y n t h e s i s  should lend itself q u i t e  g e n e r a l l y  t o  t h e  

p r e p a r a t i o n  of a v a r i e t y  of - o-methyl a n i l i n e s .  

t h e  i n t e r m e d i a t e  acid could be converted t o  s e v e r a l  d e r i v a t i v e s  

or perhaps f u n c t i o n  as a s i te  for t h e  i nco rpora t ion  o f  r i n g  

s i d e  chains .  

A l t e r n a t i v e l y ,  

Experimental  

A l l  me l t ing  p o i n t s  are uncorrected.  The nmr spectrum w a s  

measured i n  CDC1, u s ing  TMS as i n t e r n a l  s t anda rd  on a Varian 

A-60 inst rument .  GC a n a l y s i s  w a s  performed on an F and M 

S c i e n t i f i c  402 flame detector instrument  us ing  a 6 foot column 

( 5 4  Carbowax 4000 on G a s  Chrome A ) .  

carried o u t  on a CEC 104 (70 eV) inst rument .  

Mass s p e c t r a l  a n a l y s i s  w a s  

Isonitrosoaceto-o-toluidine-1-"C (2) . -To 12  m l  of d i s -  

t i l l e d  water i n  a f l a sk  c o n t a i n i n g  1.7 m l  of concen t r a t ed  

hydroch lo r i c  acid w a s  added 2.14 g (0 .02  m o l )  of - o-toluidine- l -  

"C (1). 

room temperature  2 h r .  To a 500 m l  f l a s k  f i t t e d  w i t h  condenser,  

thermometer, and magnetic stirrer, t h e  fol lowing r e a g e n t s  were 

added i n  order: 3.86 g (0.23 moll c h l o r a l  hydra te  i n  51 m l  of 

B20 and 52 g of sodium s u l f a t e  ( c r y s t a l l i n e ,  anhydrous),  and 

t h i s  mix tu re  was st irred 10 min a t  room temperature.  The aque- 

ous s o l u t i o n  of (1) w a s  t hen  added followed by 4.39 g (0.063 

mol) of hydroxylamine hydrochlor ide i n  20 m l  of B20. 

t u r e  w a s  heated t o  100' over 30 min w i t h  s t i r r i n g ,  maintained 

a t  t h i s  temperature  1 min, and allowed t o  cool t o  room temp- 

e r a t u r e .  Three e x t r a c t i o n s  w i t h  e t h y l  acetate, followed by 

thorough water washing and d ry ing  (sodium s u l f a t e ) ,  afforded 

3.9 g of (2) on removal of s o l v e n t .  The yel lowish brown s o l i d  

w a s  used without  f u r t h e r  p u r i f i c a t i o n .  

The f l a s k  w a s  s toppered and its c o n t e n t s  stirred a t  

The mix- 
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R. E. MIDDLEBROOK AND G. R. HARVEY 

7-Methyl i sa t in-8-14C (3 ) .  -P rev ious ly  p repa red  (2) i n  a 

250 m l  f l a s k  f i t t e d  w i t h  ca lc ium c h l o r i d e  d r y i n g  t u b e  w a s  

c h i l l e d  i n  a n  ice  b a t h  t o  0' and c o l d ,  c o n c e n t r a t e d  s u l f u r i c  

a c i d  (10 ml) added. The r e a c t i o n  f l a s k  w a s  p l a c e d  i n  a water 

b a t h  a t  45O, magnet ic  s t i r r i n g  commenced, and t h e  t empera tu re  

s lowly  i n c r e a s e d  ove r  45 min t o  80" and ma in ta ined  10 min. 

When t h e  r e a c t i o n  f l a s k  had coo led ,  s m a l l  p i e c e s  o f  ice were 

added t o  t h e  c o n t e n t s  t h u s  p r e c i p i t a t i n g  (3 ) .  The r e d d i s h  

brown s o l i d  w a s  f i l t e r e d ,  washed w e l l  w i t h  H,O, and a i r  d r i e d .  

The y i e l d  w a s  2.89 g ,  904 from (1 ) .  

i n  c o l d  r u n s  and r e c r y s t a l l i z e d  from h o t  water ( r e d  need le s )  

shows mp 267-269' (lit., 267"). Conf i rmat ion  of its i d e n t i t y  

w a s  p rov ided  by m a s s  s p e c t r a l  d a t a  (70 eV): 

( l o s s  of  t w o  carbon monoxide u n i t s ) .  

T h i s  compound p r e p a r e d  

Y+ 161, m / e  105  

3-Methyl a n t h r a n i l i c  acid-2-I'C (4).  -To a s t i r r e d  s o l u -  

t i o n  of  (3 )  d i s s o l v e d  i n  15 m l  of 20$ aqueous sodium hydroxide  

i n  a 125  m l  f l a s k  w a s  added 2.3 g (0.067 m o l )  of  304 aqueous 

hydrogen pe rox ide .  The s o l u t i o n  w a s  brought  t o  r e f l u x  and h e l d  

10  min. The a l k a l i n e  s o l u t i o n  w a s  t h e n  c h i l l e d  i n  a n  ice ba th  

t o  0" and s lowly  a c i d i f i e d  dropwise  w i t h  c o l d  204 aqueous s u l -  

f u r i c  a c i d  t o  pH 7. F u r t h e r  dropwise a c i d i f i c a t i o n  w i t h  g l a c i a l  

acetic a c i d  t o  pH 6 p r e c i p i t a t e d  (4 ) .  The a c i d  w a s  f i l t e r e d ,  

washed w i t h  a s m a l l  volumn of c o l d  water, and a i r  d r i e d  a f f o r d -  

i n g  1.47 g of t a n  s o l i d .  An a d d i t i o n a l  0.3 g of a c i d  w a s  ex-  

tracted from t h e  aqueous f i l t r a t e  w i t h  e t h y l  acetate. The y i e l d  

w a s  676 from (3). 

172', (lit.7, 170') and ranged  t o  724 i n  y i e l d .  

A c i d  p repa red  i n  c o l d  r u n s  showed mp 170- 

168 
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SYNTHESIS OF 2,6-DIMETHYLANILINE-14C 

2,6-Dimethyla11iline-l-~'C (5) .-To a s t i r r e d  s o l u t i o n  of 

200 m l  of anhydrous e t h e r  in a 500 m l  f l a s k  f i t t e d  with calcium 

c h l o r i d e  dry ing  tube  and c h i l l e d  t o  0' w a s  added 9.5 g (71.4 

mmol) of aluminum chlor ide .  To t h i s  mixture w a s  added 1.36 g 

(35.7 mmol) of l i t h i u m  aluminum hydride followed by s t i r r i n g  

1 hr  a t  Oo. Previously prepared (4) (12 mmol) i n  10 m l  anhy- 

drous te t rahydrofuran  w a s  then  added t o  t h e  reducing medium 

and t h e  c o n t e n t s  r e f l u x e d  21  h r  with continued s t i r r i n g .  The 

hydride mixture  w a s  decomposed by dropwise a d d i t i o n  of 10 m l  

of 58 aqueous potassium hydroxide s o l u t i o n  a t  Oo. The mixture 

was e x t r a c t e d  t h r e e  t i m e s  wi th  e t h e r  and t h e  combined extracts 

washed thoroughly with H1O. To t h e  remaining aqueous s o l u t i o n  

w a s  added 10 m l  of 104 aqueous potassium hydroxide and t h e  ex- 

t r a c t i o n  process  repeated.  The extracts were d r i e d  s e v e r a l  

hours  (MgSO,) before  removal of so lvent .  A l i g h t  brown o i l  

remained (1.47 g,  954) which displayed a s i n g l e  peak on gc  

anal3sis having a r e t e n t i o n  t i m e  t h e  same as t h a t  of a u t h e n t i c  

2 ,6-dimethylani l ine (4.5 min a t  a column temperature of 150'). 

Ir and nmr s p e c t r a  of s y n t h e t i c  and a u t h e n t i c  material were 

i d e n t i c a l .  A c r y s t a l l i n e  N-benzoyl d e r i v a t i v e  w a s  prepared,  

mp 169-171O 168O) showing no depression of melt ing 

p o i n t  on admixture with a u t h e n t i c  material. 
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