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N I T R A T I O N  O F  N - C H L O R O M E T H Y L - S U B S T I T U T E D  SECONDARY 

AMIDES BY NITRONIUM TETRAFLUOFORATE 

O. A. Luk'yanov, T. G. MeI'nikova, UDC 542.958.1: 547.298.1'131 
E. G. Kashirskaya, and V. A. Tartakovskii 

In the nitration of a number of secondary amide derivat ives the role of the leaving group is p!ayed by 
e i ther  an alkoxymethyl or  an amidomethyl  cation [1, 2], whose relative thermodynamic  stabili ty is determined 
by the delocalization of the charge involving the unshared electron pair (UEP) of the adjacent heteroatom (N, O) 

+ 4- 
RN(Y)CH~X ~'o~+B~. t lN(Y)N02 -~- (CH2X <-* CH2~X)BF~-  

X = MeO, RN(Y); Y = MeS02, MeO2C. 

It seemed of in teres t  to ascer ta in  the behavior of s imi lar  compounds,  which contain the C1 atom as the 
heteroatom with an UEP, which atom is less capable of polar conjugation [3] and, consequently,  stabilization 
of the carbeation.  

In this connection we studied the nitrat ion of the N-chloromethyl -subs t i tu ted  secondary  amides  of the 
acet ic ,  carbonic ,  ni t r ic ,  and sulfonic acids using nitronium tetraf luoborate  (NTFB). It was established that the 
cha rac te r  of the thus formed nitration products is quite dependent on the nature of the acid moiety and the h i -  
t rat ion conditions (Table 1). 

When N-ehloromethyI-N-methylmethanesul famide  (I) is ni t rated in MeCN the main reaction product is 
N-ni t ro-N-methylmethanesul famide .  Replacing the MeN group in (I) by the more  bulky Me2CHN leads to a 
decrease  in the yield of the corresponding nitrosulfamide d ueto a decrease  in the s ter ic  access ib i l i ty  of the 
amide N atom. Never the less ,  it remains  the main nitration product.  

MeSO2NCH~C1 2~~ MeSO~N--NO 2 
r I 
1t tt 

tl = Me, i-Pr. 

As a resul t ,  in these cases  the amide N atom is attacked by the nitronium cation, while the role of the 
leaving group is formal ly  fulfilled by the chloromethyl  cation. This tendency is also part ial ly retained when 
going from the ehloromethyl-subst i tuted secondary  amides ofsul fonic  acids to the cor responding  urethane 
derivative.  

NO2+BF~ 
(III) .... (VIII) 

However, the main at tack here is not on the amide N atom; the ni tronium cation attacks mainly the CI atom. 
Among other  things, the fate of the charged part icle  that is formed here is determined by the charac te r  of the 
employed solvent. In CH2CI 2 the main product  is methylenebis -N-methylure thane  (IX). In MeCN, together  with 
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T A B L E  1. 
N - c h l o r o m e t h y l a m i d e s  with N T F B  

N i t r a t e d  c o r n *  

pound 

MeSOzNCH~.C1 (1) 
I Me 

MeSO2N CHIC1 (11) 
I 

CHMe2 

MeOzCNCH2CI (111) 

Me 

O2NNCH~C1 (1V) 
I 

Me 
MeCONCH~C1 (u 

r 
Me 

N i t r a t i o n  Condi t ions  and R e a c t i o n  P r o d u c t s  of N - A l k y l -  

Solvent i ' ~  "=J 

MeCN t 

MeCN 3 

MeCN t 

CHIC12 t 

MeCN i 

MeCN 0,5 

Products 

MeSO~NNO~ (VI) 

Me 
MeSO~NN02 (VII) 

t 
CliMe2 

MeO2CNNO~ (VIII) 
I 

M e  

MeO~CNCH2NCO~Me (IX) 
I l 

M e  M e  

MeO2CNCH2NHCO~e (X) 
I 

Me 

(VIII) 
(ix) 

02NNCH2NNO, (XI) 
I I 

M e  M e  

Complex mixtttre 

Separa- 
~on 

method 

TLC 

TLC 
I 

I Vaeuum. 
distilla 
tlOI1 

TLC 

b 

72 

30 

36 36 

20 28 

6* 25 

14 
58 

54 

* It  was  shown tha t  (X) i s  c o n v e r t e d  to ( IX)a t  ~ 100 ~ 

(IN), the N - a e e t a m i d o m e t h y l  d e r i v a t i v e  of the u r e t h a n e  (X) is  f o r m e d  in n e a r l y  the s a m e  a m o u n t  of  (IX), a p -  
p a r e n t l y  by the fo l lowing  s c h e m e :  

( I I I )  ( IX) 
+ 

(III) ~N~ 

[ Me J I MeCN "-, (X) 

R e p l a c i n g  the a c i d  m o i e t y  in the N - c h l o r o m e t h y l  d e r i v a t i v e s  of the c a r b o n i c  and su l fon ic  a c i d s  by a 
s t r o n g e r  e l e c t r o n  a c c e p t o r ,  l ike  the n i t r o  g roup ,  l o w e r s  the  n u c l e o p h i l i c i t y  of  the  a m i d e  N a t o m  to such  a d e -  
g r e e  tha t  a t t a c k  on the l a t t e r ,  in g e n e r a l ,  e v i d e n t l y  b e c o m e s  i m p o s s i b l e .  The ma in  r e a c t i o n  p r o d u c t  h e r e  is  
the  c o r r e s p o n d i n g  m e t h y l e n e b i s - N - a l k y l a m i d e .  

NO2+BF, 
(IV) - - ~  (XI) 

A s  a r e s u l t ,  when the b e h a v i o r  of  a l k y l a m i d e s  of g e n e r a l  f o r m u l a  RN(Y)CH2N (Y = ac id  m o i e t i e s ;  X = 
Cl ,  OR,  N(Y)R) in n i t r a t i o n  r e a c t i o n s  u s i n g  n i t r o n i u m  s a l t s  is  c o m p a r e d  i t  can  be seen  tha t  in a l l  c a s e s  the 
a m i d e  N a t o m ,  the h e t e r o a t o m  of  f r a g m e n t  X,  o r  both  of  t h e s e  c e n t e r s ,  u n d e r g o e s  e l e c t r o p h i l i c  a t t a c k .  The 
r a t i o  of  the f o r m e d  p r o d u c t s  i s  d e t e r m i n e d  by the c h a r a c t e r  of  the a c i d  m o i e t y  and the h e t e r o a t o m  c o n t a i n i n g  
the  UEP.  

E X P E R I M E N T A L  

G e n e r a l  P r o c e d u r e  for  N i t r a t i n g  N - A l k y l - N - c h l o r o m e t h y l a m i d e s .  With  v i g o r o u s  s t i r r i n g  and c o o l i n g  
to - 2 5  to - 3 0 ~  5 m m o l e s  of NO2BF 4 was  added  in s m a l l  p o r t i o n s  to a so lu t i on  of  5 m m o l e s  of the n i t r a t e d  
c o m p o u n d s  in 15 m l  of  a b s .  MeCN (or CH2Cl2) , a f t e r  which  the m i x t u r e  was  a l l ow e d  to w a r m  up to ~ 2 0  ~ and 
s t i r r e d  a t  ~ 20 ~ fo r  a de f in i t e  t i m e  ( see  Tab le  1). The r e a c t i o n  m i x t u r e  was  p o u r e d  into 20 m l  of  ice  w a t e r ,  
e x t r a c t e d  wi th  CH2CI 2 (5 • 15 m l ) ,  washed  wi th  w a t e r ,  and d r i e d  o v e r  Na2SO 4. The s o l v e n t  was  e v a p o r a t e d  in 
vacuo .  The m i x t u r e  of  p r o d u c t s  was  s e p a r a t e d  e i t h e r  by f r a c t i o n a l  d i s t i l l a t i o n  o r  by TLC on s i l i c a  ge l .  The 
s t r u c t u r e  of  the p r o d u c t s  was  c o n f i r m e d  v ia  the IR and PMR s p e c t r a  by c o m p a r i n g  with  au then t i c  s p e c i m e n s  
[1, 4-7] .  

N - I s o p r o p y l - N - c h l o r o m e t h y l m e t h a n e s u l f a m i d e  (II) was  o b t a i n e d  the s a m e  a s  (I) [8]. With  v i g o r o u s  s t i r -  
r i n g ,  6.9 g (50 m m o l e s )  of  MeSO2NH( i -P r  ) was  added  in s m a l l  p o r t i o n s  to a s u s p e n s i o n  of  2.25 g (75 m m o l e s )  
o f  p a r a f o r m  in 10 m l  of  SOC12. S t i r r i n g  a t  ~ 20 ~ was  con t inued  un t i l  the gas  evo lu t ion  c e a s e d .  The e x c e s s  
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paraform was fil tered and the SOCI 2 was evaporated in vacuo. The oily residue was distilled to give 7.5 g 
(82%) of (II), bp 96-97 ~ (1 mm). PMR spectrum (CDC13, 5, ppm); 1.35 s (2 MeCH), 3.0E s (MeSO2) , 4.16 m 
(CHN), 5.45 s (CH2). Infrared spectrum (v, cm-1): 1350, 1165 (S = O ) ,  847 (CC1). 

N-Methyl -N-acetamidomethylure thane  (X) was isolated from the react ion mixture ,  bp 90 ~ (1 ram). PMR 
spect rum (CDC13, 5, ppm): 1.97 s (MeCO), 2.82 s (MEN), 3.53 s (MeO), 4.61 d (CH2). Infrared spectrum(v,cm-~):  
3330 (NH), 1724 (CO2), 1680 (C ~ O ) ,  1550, 1280 (NH), 1215 (COC). 

CON C L U S I O N  S 

When treated with nitronium tetraf luoborate  the N-chloromethyl  derivatives of the secondary amides of 
the carbonic ,  sulfonic, and nitr ic  acids form either the corresponding N-a lky l -N-n i t r amides ,  methylenebis -N-  
alkylamides,  or' their  mixture.  
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A C E T Y L E N I C  D E R I V A T I V E S  OF A N I L I N E  

M. I .  B a r d a m o v a ,  g .  P .  T r o t s e n k o ,  
a n d  I .  L.  K o t l y a r e v s k i i  

UDC 542.91 : ~4,.o~1 : 547.362 

In planning a search  for new l ight-sensi t ive sys tems  it was proposed to develop a scheme for the synthe-  
sis of acetylenie aniline derivat ives ,  general  methods for whose preparat ion remain  pract ical ly  undeveloped. 
The syntheses of the individual acetyleneanil ines are  charac te r ized  by being ei ther  multistep,  as in the case of 
obtaining p-ethynyl-N,N-dimethylani l ine from p-bromo-N,N-dimethylani l ine  [1], or  r e s t r i c t ed ,  as in the syn-  
thesis  of ethynyl-N,N-dialkylanil ines f rom phenylacetylene and dialkylamines,  or  by the inavailability of the 
s tar t ing aminoacetophenones,  as in the case of going f rom the acetyl group to the ethynyl group [2]. 

We used the method of di rect  condensation of te rmina l  acetylenes with iodoaryls (I) in the presence of 
Pd(PPh3)2C12-CuI in amines as  the medium [3], which leads to the acetylenic carbinols  (IID in 70-85C~yield, 
which are  cleaved by the r eve r se  Favorski i  react ion to give the ethynylanilines (IV) in 70-85~ yield. 

Me Me 

R2N-- --I @ HC~C--C--Me ---+ R2N-- --C~C--_--Me ---+ 
I - -  I 
OH OH 

(i) (ii) (iii) 
R2N--C/~e--C~m-CH 

(iv) 
R = H (a), Me (b), Et (c), FhCH2 (d). 
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