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Submitted b W. A.  Henderson, Jr..* and L. W. Chang 
T i i m d  

American Cyanamid Company 
S t  amford Research Labora to r i e s  
1937 West Main S t r e e t  
P. 0 .  Box 60 
Stamford , CT 06904-0060 

N-Chloro f a t t y  a c i d  amides a r e  h i g h l y  r e a c t i v e  compounds u s e f u l  a s  

s y n t h e t i c  i n t e rmed ia t e s .  A new and ve ry  convenient method has  been found 

f o r  t h e i r  s y n t h e s i s  i n  8 5 - 9 s  p u r i t y  by t h e  r e a c t i o n  of c h l o r i n e  w i t h  an 

emulsion of t h e  amide i n  b o i l i n g  water .  

Low molecular  weight ,  hence o f t e n  water  s o l u b l e ,  amides have been N- 

halogenated i n  t h e  p a s t  u s ing  c h l o r i n e ,  bromine, sodium hypoch lo r i t e  o r  

hypobromite i n  water o r  o rgan ic  so lvents . '  In many c a s e s ,  it i s  

recommended t h a t  t h e  r e a c t i o n  be c a r r i e d  ou t  a t  low tempera ture  and under 

mild cond i t ions  t o  avoid decomposition of t h e  product .  N-chlorination of 

h ighe r  molecular weight amides such a s  f a t t y  amides is made d i f f i c u l t  by 

t h e i r  low s o l u b i l i t y  i n  o rgan ic  s o l v e n t s  a t  ambient tempera tures .  Zengel 

- e t  c.' were a b l e  t o  c h l o r i n a t e  cyclohexane-l,4-dicarboxylic a c i d  diamide 

by adding c h l o r i n e  t o  a suspens ion  of t h e  amide i n  aqueous HC1 a t  loo ,  bu t  

were l i m i t e d  t o  working w i t h  a ve ry  d i l u t e  (7% s o l i d s )  system. Orthner3 

c h l o r i n a t e d  f i n e l y  ground ( b a l l  m i l l e d )  s tearamide  i n  water  a t  3OoC t o  g ive  

what was be l i eved  t o  be N-chlorostearamide. The r e a c t i o n  t a k e s  s e v e r a l  

hour s ,  and Or thner  s t a t e s  t h a t  t h e  product  i s  u n s t a b l e .  l o s i n g  c h l o r i n e  on 
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s t and ing .  It has  been found, however, t h a t  c o n t r o l  of t h e  r e a c t i o n  i s  

d i f f i c u l t ,  and t h e  d i f f i c u l t l y  f i l t e r a b l e  product  i s  a v a r i a b l e  mixture  of 

non-chlor ina ted ,  mono- and d i c h l o r i n a t e d  amide. 

S u r p r i s i n g l y ,  i t  has  now been found t h a t  an emulsion of up t o  2tB of 

molten s tearamide  can  be c h l o r i n a t e d  q u i c k l y  and c l e a n l y  i n  b o i l i n g  water .  

On coo l ing  t o  about 60'. t he  product  c r y s t a l l i z e s  a s  p r i l l s  which can  be 

sepa ra t ed  from t h e  by-product (HCl) by  simple d e c a n t a t i o n  and washing, mp. 

69-73', l i t .3  mp. 67-68', The product  u n l i k e  O r t h n e r ' s  m a t e r i a l ,  was s t a b l e  

f o r  weeks a t  room tempera ture  a f t e r  d ry ing .  R e c r y s t a l l i z a t i o n  from 

methanol r a i s e d  the  mp. t o  77-78'. I o d i m e t r i c  a n a l y s i s  of crude m a t e r i a l  

showed, f o r  d i f f e r e n t  p r e p a r a t i o n s ,  90-96% p o s i t i v e  c h l o r i n e  a s  N- 

ch loros tearamide .  D e r i v a t i z a t i o n  of t h e  N-chloroamide from s e v e r a l  

p r e p a r a t i o n s  by Hofmann rearrangement t o  t h e  cor responding  methyl 

carbamate,  fo l lowing  by GC a n a l y s i s ,  showed t h e  presence  of 90-96% of t h e  

carbamate p l u s  1-5% s t e a r i c  a c i d  and 1-9% of un reac ted  amide. Similar 

r e s u l t s  were ob ta ined  by TLC. Minor (<2%) amounts of a c y l  u rea  and d i a l k y l  

u rea  were a l s o  d e t e c t e d  by TLC. 

A number of o t h e r  N-chloro f a t t y  a c i d  amides were syn thes i zed  b y  t h e  

same 

has  

aPP 1 

105' 

method. The i r  p r o p e r t i e s  a r e  desc r ibed  i n  t h e  Table .  The r e a c t i o n  

been used t o  syn thes i ze  o t h e r  t ypes  of N-chloroamides, and i s  

cab le  t o  any amide i n s o l u b l e  i n  water  b u t  me l t ing  a t  o r  below about 

TABLE I .  P r o p e r t i e s  and Analys is  of N-Chloro F a t t y  Amides 

GC Analys is  (mole % I  
S t a r t i n g  Amide mp. ( O C )  N-Chloroamide Amide Acid 

Do co s anam ide  83-87 
Eicosanamide 83-86 
Oc t adecanamide 69-73 
Hexadecanamide 67-74 
Tetradecanamide 63-66 

81  7 0 
94 3 1 
90 5 4 
83 10 3 
89 3 5 
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Syn thes i s  of N-Chlorooctadecanamide. Typical  Procedure.- The r e a c t i o n  was 

c a r r i e d  o u t  i n  a 500 m l ,  three-necked, creased (Morton) f l a s k  equipped with 

a paddle s t i r r e r  powered by a synchronous motor, an 8 mm I D  g l a s s  gas i n l e t  

tube f o r  i n t r o d u c t i o n  of C12 below t h e  su r face  of t h e  r e a c t i o n  mixture ,  and 

a water-cooled condenser. The f l a s k  was charged with 28.4 g (0.10 mole) of 

stearamide (Aldrich Chemical Co.) and 180 m l  of r a t e r  ( h i g h e r  

concen t r a t ions  of amide lead t o  poorer  r e s u l t s ) ,  and then heated wi th  an 

o i l  b a t h  maintained a t  120-145°. A f t e r  t he  amide had melted and t h e  water  

was b o i l i n g ,  s t i r r i n g  mas begun and maintained a t  1000 rpm o r  g r e a t e r  

( lower s t i r r i n g  r a t e s  lead t o  poorer  y i e l d s ) .  Chlorine (0.15 mole) was 

then added using a c a l i b r a t e d  r i s i n g  bead flowmeter over 10-15 min. (0.125- 

0.20 mole of C12 gave s i m i l a r  r e s u l t s ) .  A f t e r  t h e  f i r s t  1-2 minutes,  t he  

i n i t i a l l y  very f l u i d  emulsion of t he  amide thickened t o  a creamy 

cons i s t ency ,  bu t  r eve r t ed  t o  i t s  former s t a t e  a f t e r  ca .  one equ iva len t  of 

C12 had been added. The mixture was s t i r r e d  f o r  an a d d i t i o n a l  15 min., 

a f t e r  which i t  was cooled i n  an ice-water b a t h  wi th  continued s t i r r i n g .  

P r i l l s  of product began t o  p r e c i p i t a t e  a t  60-70'. and these  were decanted 

o r  f i l t e r e d  from t h e  by-product (HCl) a f t e r  t h e  temperature had reached 

25'. The product ,  washed with water and d r i e d  e i t h e r  a t  room temperature 

o r  a t  55' and 1 mm p r e s s u r e ,  was obtained in  q u a n t i t a t i v e  y i e l d .  It showed 

bands (Nujol' and halocarbon mulls)  a t  3210 (NH - c i s  t o  CEO), 1654 and 1660 

( G O  doub le t )  and 1460 cm-' (NE ci. t o  C=O). 45 0.82 ( t ,  3H), 

B 1.22 (broad s, 30H), 2.28 ( t ,  2H). 

NMR (CDC13): 

pBpglsmB8 
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Submitted b z  E. V. P. Tao+ and Stanis law Rolski 
(11/12/85) 

The L i l l y  Research Labora to r i e s  
E l i  L i l l y  and Company 
Ind ianapo l i s ,  I N  46285 

In connection with s t u d i e s  d i r e c t e d  toward t h e  s y n t h e s i s  of 

t e bu t h i nron , N- 5- ( 1 , 1 -dime thy  l e  t hy  1 ) - 1 ,3 ,4- t h  i ad i a zo 1 - 2 7  1 1 -N .N ' dime t hyl- 

u r e a ,  (A), known as GraslanR, SpikeR, o r  Pe r f l anR,  a broad-spectrum 

herbicide, '  i t  became of i n t e r e s t  t o  

syn thes i ze  compounds 4 and 2 f o r  s t r u c t u r e -  
I 

a c t i v i t y  r e l a t i o n s h i p .  This  b r i e f  note  - 

d e s c r i b e s  a f a c i l e  method f o r  t h e  p r e p a r a t i o n  of t hese  two compounds as 

shown below. 

S 
II 

CH,NHCNHNH, N-N s s  
+ - C H ~ N H ~ N H N H E N H C H ,  __ 

C H , N C S  
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