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The N-me t hac ry l oy l am i noa ry l ea rboxy l i c  acids a r e  m o n o m e r s ,  which a r e  r e a c t i v e  in homo-  and c opoly- 
m e r i z a t i o n  r eac t i ons  [1, 2]. The synthes is  of m e t h a c r y l a m i d e  de r iva t ives  of some  a r o m a t i c  acids has made  i t  
poss ib le  to a s c e r t a i n  some  fea tures  of the influence of the s t r u c t u r e  of a r o m a t i c  acids on the acylat ion r e a c -  
t ion under  va r ious  condit ions.  The or iginal  a roma t i c  acids se lec ted  were  p -aminosa l i cy l i e  (1), p -aminobenzo ic  
(I1), and 5 -amino is  ophthalie acid (Ill). 

As the bas ic i ty  of the amine  i n c r e a s e s ,  the r a t e  of the acyla t ion of the a r o m a t i c  amines  by acid ch lor ides ,  
anhydr ides ,  and other  acyla t ing  agents  i n c r e a s e s  [2]. The bas ic i ty  of the amine  has an effect  on the s tabi l i ty  of 
the amide  l inkage fo rmed and, t h e r e f o r e ,  on the r a t e  of the r e v e r s e  a lkal ine  hydro lys i s  reac t ion .  In the case  
of unsatura ted  a m i d e s ,  the charge  on the N a tom a l so  de te rmines  the po la r izab i l i ty  of the double bond and, 
t he r e fo re ,  its r e a c t i v i t y  in po lymer i za t ion  r eac t i ons ,  which a l so  influence the yield of the amide  when it  is syn-  
thes ized as a r e s u l t  of the secondary  po lymer iza t ion  p r o c e s s .  The l i t e ra tu re  offers  informat ion  on the acy l a -  
t ion of a r o m a t i c  amines  in nonaqueous media  [2], as  well  as by the method of in te rphase  condensation [3]. In 
these  c a s e s ,  the yield of the amide  is inc reased  owing to the lowering of the r a t e  of hydro lys i s  of the aeylat ing 
agent  and the amide  in c o m p a r i s o n  to acyla t ion  in an aqueous medium in the p r e s e n c e  of a lkal i .  

The bas ic i ty  of the amino  group in the acids indicated apparen t ly  d e c r e a s e s  along the s e r i e s  I > HI > II. 
F o r  the purpose  of studying the influence of the synthes is  conditions on the yield and pur i ty  of the m o n o m e r s ,  
the acyla t ion was c a r r i e d  out in an aqueous medium in the p r e sence  of a lka l i  (Schot ten-Baumann  reac t ion) ,  in 
a nonpolar organic  solvent  in the p r e s e n c e  of a t e r t i a r y  amine ,  and by the method of in te rphase  condensation.  

The opt imal  acyla t ion conditions (the h ighes t  yield and the s h o r t e s t  r eac t ion  time) in the var ious  media  
a r e  de te rmined  by the bas ic i ty  of the amine  and the s t r u c t u r e  of the monomer  formed (Table 1). Upon acylat ion 
in an aqueous alkal ine solution over  the c o u r s e  of 6 h, I produces  a high yield of N - m e t h a e r y l o y l - p - a m i n o -  
sa l icy l ic  acid (Ia). Compounds II and III produce  low yields of IIa and IIIa,  r e spec t ive ly .  When the reac t ion  
mix tu re  is held for  24 h, the yield of Ia is inc reased  sl ightly,  that  of Ilia is dec reased ,  and IIa could not be i so -  
lated. In the ca se  of Ia it is poss ib le  to r e c o v e r  the monomer  in the f o r m  of the wa te r - so lub le  Na sa l t  (Ib), 
while the product ion  of the v e r y  r eac t i ve  compounds IIb and IIIb does not occur  under these  conditions. In the 
c a s e  of acyla t ion under the conditions of in te rphase  condensat ion and in nonaqueous media ,  the yields of I ~ a n d  
IIIa a r e  inc reased  signif icant ly.  
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The high r e s i s t a n c e  of the amide  linkage in Ia to alkal ine hydrolys is  in compar i son  to the other monomers  
is apparen t ly  due to the weakening of the accep tor  effect  of the carboxyl  group caused by the ortho effect  [4]. 
The amide  linkage l eas t  r e s i s t a n t  to a lkal ine  hydro lys i s  is that in IIa,owing to the v e r y  s t rong  acceptor  influ-  
ence of the carboxyl  group located in the pa ra  posi t ion (direct  polar  conjugation). Compound IIIa probably  
occupies an in t e rmed ia te  posi t ion because of the weak t r a n s m i s s i o n  of the conjugation effect  f r o m  the meta  
posi t ion of the benzene r ing.  

Insti tute of High-Molecu la r -Weight  Compounds,  Academy of Sciences of the USSR, Leningrad.  T r a n s -  
lated f r o m  Izves t iya  Akademii  Nauk SSSR, Ser iya  Khimicheskaya ,  No. 2, pp. 352-354, Feb rua ry ,  1980. Original 
a r t i c l e  submit ted June 27, 1978. 

0568-5230/80/2902-0267507.50 �9 1980 Plenum Publishing Corpora t ion  267 



Monomer 

TABLE 1. Yield of Monomers as 
a Function of the Acylation Condi- 
tions 

Yield of monomer, '70 
aqueous linterphase I ~oonaque - 

_medium.O'Clcondens a_ [ ous reed. 
r=6hlr=24[tton at20*CJ at 5"_C, 

Ih I r=3h  | r=~ tl 

(la) 
(IIa) 
(IIIa) 1~ I 77 8 65 65 

28 75 75 
30 ! 6 50 85 

TABLE 2. Charac te r i s t i cs  of the Mono- 
mers  Obtained 

Monomer 

(]a) 

(Ib~ 

(Ira) 

(Ilia) 

rmp F o u n d / C a l c u l a t e ~  
_ _ /ooubZ ~ 

~ C H N [~onds.* 

59,73 
220 

54.35 257 ~ 
64,38 

219 
57,83 

297 

5,Ol 6,33 
6,27 10O 

4,4 1 5'77 I 
1 5-~T-I 

5,72 [ 6,82 ] 
1 6-~-d- I ,00 

4,45 1 5,62 I 
15,73 | tO0 

*Catalytic hydrogenation in DMFA on 

PdCO 3. 

The identification of the compounds synthesized was ca r r i ed  out with the aid of elemental  analysis ,  IR 
spec t ra ,  and the determinat ion of functional groups. Table 2 presents  the character is t ics  of the monomers  syn-  
thesized. 

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

Acylat ion of I in the Schotten--Baumann Reaction. A solution of 21.1 g (0.1 mole) of sodium l>-amino- 
sal icylate dihydrate in 40 ml of water  was given simultaneous dropwise additions over the course  of ~ 1 h of 
13 g (0.125 mole) methacrylyl  chloride and 60 ml of 2 N NaOH (with maintenance of pH 9-10) at  a r a t e  which 
guarantees a t empera tu re  of the mixture in the 0-2~ range.  Then the t empera tu re  was gradually increased 
over the course  of 2 h to ~20~ The t ransparen t  solution was fil tered and left overnight in a r e f r ige ra to r .  
The precipitating charac te r i s t i c  needles of Ib were fi l tered,  washed, and recrys ta l l i zed  f rom 95% aqueous 
propanol.  The yield was 55-60%. Compound Ia was recovered  f rom the f i l t rate  by acidification to pH 1, fil- 
tered,  washed with water,  and rec rys ta l l i zed  f rom 50% aqueous ethanol. The yield was 20-30%. If the react ion 
mixture is held for 5 h at  0~ and then the solution is fi l tered and cautiously acidified with s t i r r ing ,  Ia is iso-  

lated with a 77% yield. 

Acylat ion of II under the Conditions of Interphase Condensation. A solution of 13.7 g (0.1 mole) of II in 
75 ml of 2 N NaOH was given a dropwise addition over the course  of  30 min at 20~ of 13 g (0.125 mole) of 
methacryiyl  chloride in 40 ml of CHC13 with vigorous s t i r r ing  and cooling of the flask by cold water.  The mix- 
ture  was held at  20~ for 2.5 h, f i l tered,  and rec rys ta l l i zed  f rom 30% aqueous ethanol. The yield of the product  

was 75%. 

Acylat ion of HI in a Nonaqueous Medium. A mixture  of 18.1 g (0.1 mole) of III, 14 ml of dimethylaniline, 
and 50 ml of benzene was given a dropwise addition of 13 g (0.125 mole) of methacrylyl  chloride over the course  
of 0.5 h at  3-5~ and held for 5.5 h. The f i l t rate  was washed free of dimethylaniline hydrochlor ide with 500- 
600 ml of 3 N HC1 and water ,  dried,  and rec rys ta l l i zed  f rom 30% aqueous ethanol. The yield of the product  was 

85%. 

C O N C L U S I O N S  

1. The applicability of the method of Interphase condensation to the acylation of severa l  aminoarylcar -  

boxylic acids has been demonsl~ated. 
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2. New me thac ry l amide  de r iva t ives  of the acids indicated have been synthesized.  
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According to the data in [1], a ~ - d i f l u o r o - f l - c h l o r o s t y r e n e  has a low capac i ty  for the fo rmat ion  of homo-  
po lymer s  in r ad i ca l  po lymer iza t ion  r eac t i ons .  This is apparen t ly  a t t r ibutable  to the absence  of cop lanar i ty  in 
the configurat ion of the C F = C F C 1  group [2], owing to the exis tence  of s t e r i c  h indrances  caused by the p r e s e n c e  
of bulky subst i tuents  both on the a and on the/~ C a toms in the vinyl group. In the p re sen t  communica t ion  we 
r e p o r t  a method for the synthes is  of homopo lymers  of ~ - d i f l u o r o - ~ - c h l o r o s t y r e n e  (DFCS) and 2 - [a , f l -d i -  
f luoro-f l -chlorovinylpyr id ine]  (DFCVP) by po lymer iza t ion  in the p l a sma  of a glow d ischarge  [3]. The po lymer s  
can be obtained in the f o r m  of thin f i lms (with a thickness ranging  f r o m  s e v e r a l  hundred Angs t rom units to 
s e v e r a l  microns)  on backings made  f r o m  var ious  me ta l s ,  g lass ,  etc.  

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

The condensat ion of the organometa l l i c  compounds with t r i f luorochloroe thylene  was c a r r i e d  out in an 
a t m o s p h e r e  of d ry  argon.  The analys is  of the r eac t ion  products  was ca r r i ed  out on a Tsve t -4  ch romatograph  
with a the rma l -conduc t iv i ty  de tec tor  in a 2 m x  3 m m  column with 15% Apiezon L on Chromaton  N-AW (0.2 mm). 
The c a r r i e r  gas was he l ium (60 ml/min) ,  and the working t e m p e r a t u r e  was 140~ The IR spec t ra  of DFCS and 
DFCVP were  r eco rded  on a UR-20 spec t ropho tomete r  in the 400-4000-cm -1 reg ion  in CC14 and CS 2. 

c~,~-Dif luoro-f l -chloros tyrene (DFCS) was synthesized according to [4], 70% yield,  bp 60-70~ (15-17mm),  
nD 20 1.5231. 2-[~ , f i -Dif luoro-f l -chlorovinylpyr id ine]  (DFCVP) was synthesized accord ing  to the following 
method.  In a solution of 2-pyr idyl l i th ium,  which was obtained f r o m  31.6 g of 2 -b romopyr id ine  and 12.8 g of n- 
BuLl in 400 ml  of e ther ,  50 g of C F 2 = C F C 1  were  condensed at  a r a t e  such that the t e m p e r a t u r e  of the mix tu re  
should  not exceed - 7 0  t o - 6 5 ~  The m ~ e  was s t i r r ed  a t  that  t e m p e r a t u r e  to a negat ive Hi l lman reac t ion ,  
then maintained a t  ~ 20~ and decomposed by cooled dilute HC1. The ether  layer  was sepa ra ted ,  and the 
aqueous l aye r  was ext rac ted  with e ther .  The combined e therea l  ex t rac t s  we re  washed w~th water  and dried by 
Na2so4. The e ther  was di2~tilled off, and the r e s idue  was vacuum dist i l led.  This yielded 15 g (35%) of DFCVP,  
bp 103-105~ (35 mm) n D 1.5210. Found: C, 48.08; H, 2.58; C1, 20.18; N, 7.97%. Calculated for CTH4C1F2N: 
C, 47.89; H, 2.29; CI, 20.19; N, 7.98%. 

*Deceased.  
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