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2-Ary l imidazo l ines  were  synthes ized ca ta ly t ica l ly  on KU-2 ion-exchange r e s i n b y  condensat ion 
of e s t e r s  of a r o m a t i c  acids  (benzoic, phenylacet ic ,  anthrani l ic ,  sa l icyl ic ,  and 3 ,5 -d i - t e r t -bu ty l -  
sal icylic)  with e thylenediamine.  F r o m  30 to 48% of the diamide is fo rmed  inadd i t ion to the  co r -  
responding imidazol ines  in the condensat ion of the e s t e r s  of benzoic and phenylacet ic  acids with 
e thylenediamine.  The condensat ion of the e s t e r s  of sa l icyl ic  and 3 ,5 -d i - t e r t -bu ty l sa l i cy l i c  acids 
with e thylenediamine gave quanti tat ive y ie lds  of the monoamide,  which is dehydra ted to  2 - a r y l -  
imidazol ine  during vacuum dist i l lat ion.  

Methods fo r  the syn thes i s  of the s imples t  2 -a lky l imidazo l ines  f r o m  acids  and the i r  de r iva t ives  a r e  de-  
sc r ibed  in the l i t e r a tu r e  [1-3]. In con t r a s t  to the known t h e r m a l  methods  fo r  the synthesis  of 1 ,2 -subs t i -  
tuted imidazol ines  f r o m  acids and polyethylenepolyamines ,  the react ion  p roceeds  unde r  m i l d e r  conditions 
and gives  higher y ie lds  when ion-exchange r e s ins  a r e  used  [4, 5]. In the p re sen t  paper ,  we repor t  data on 
the synthes is  of 2 -a ry l imidazo l ines  by the condensat ion of e s t e r s  of a roma t i c  acids (benzoic, phenylacet ic ,  
anthrani l ic ,  sa l icyl ic ,  and 3 ,5 -d i - t e r t -bu ty l sa l i cy l i c )  with e thylenediamine in the p re sence  of KU-2 ion-ex-  
change res in .  In genera l  form,  the reac t ion  can be e x p r e s s e d  a s  follows: 
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I I , v l l  R = X = H ;  I l l , V l l l  R=H,  X=OH;  IV, IX R=iSO.I~4Hg, X=Ot t ;  

V R = H ,  X=NH2; R'-CH 3 or  C2H 5 

2-Benzyl imidazol ine  (I) and N, NT-bis(f i-phenylacetyl)ethylenediamine (VI) were  i so la ted  and identified 
as  a resu l t  of the condensat ion of ethyl phenylaceta te  and ethylenediamine.  The effect of the m o l a r  ra t ios  
of ethyl phenylaceta te  to e thylenediamine and the reac t ion  t ime and t e m p e r a t u r e  on the yield of I was  studied. 
The m o l a r  ra t ios  of ethyl phenylaceta te  and ethylenediamine were  va r i ed  f r o m  1 : 1 to 1 : 5. Equ imolecu la r  
amounts  of the s ta r t ing  m a t e r i a l s  lead to the fo rmat ion  of cons iderable  amounts  of VI (48%), while the yield 
of I is 39%; when the e t h e r - a m i n e  m o l a r  ra t io  was 1 : 5, I was  isola ted in 62.5% yield. The t e m p e r a t u r e  was 
va r i ed  f r o m  20 to 115~ An i n c r e a s e  in the t e m p e r a t u r e  apparen t ly  p romo te s  dehydrat ion of the in t e rmed i -  
ate N- (f i -phenylacetyl)ethylenediamine to I, which is  in good ag reemen t  with the l i t e ra tu re  data [2], but the 
in te rmedia te  product  could not be isola ted in pure  form.  When the reac t ion  t ime  was inc reased  f r o m  3 to 
10 h, the yield of I i nc reased  f r o m  49 to 70%. Thus the op t imum conditions fo r  the synthesis  of I a r e  as fol-  
lows: a reac t ion  t e m p e r a t u r e  of 115 ~ a reac t ion  t ime  of 5 h, and an e t h e r - a m i n e  m o l a r  ra t io  of 1 : 5. S im-  
i l a r  r egu la r i t i e s  we re  obse rved  in the synthes is  of 2-phenyl imidazol ine  (II). N,N' -Dibenzoyle thylenediamine 
(VII) was isola ted in 39% yield as a side product .  
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When the synthes i s  of 2- (o-hydroxyphenyl) imidazol ine  (III) was  
carr ied  out for  4 h at a methyl  s a l i c y l a t e - e t h y l e n e d i a m i n e  m o l a r  
ratio of 1: 5, N- (o -hydroxybenzoy l )e thy lenediamine  (VIII) was  i s o -  
lated in quantitative yield; vacuum dist i l lat ion of VIII gave IH in 85% 
yield.  Identical resu l t s  under the s a m e  react ion  condit ions w e r e  ob-  
tained for  2- (3 ,5-di - tert -butyl -o-hydroxyphenyl) imidazol ine  (IV), 
which  was  i so la ted  in 77.4% yield; N- (o -hydroxy-3 ,5 -d i - t er t -buty l -  
benzoyl )e thylenedtamine  (IX) was  obtained init ial ly and was  dehy-  
drated to IV during vacuum dist i l lat ion.  2 - (o -Aminopheny l ) imida-  
zo l ine  (V)was i so lated  in 40.5% yie ld  in the condensat ion of methyl  
anthranilate with ethylenediamine  after  workup of the react ion mix-  
ture and vacuum dist i l lat ion.  

The compounds  obtained were  charac ter i zed  f r o m  the ir  phys i -  
c o e h e m i c a l  constants  and IR absorpt ion spectra.  The percentage  of 
nitrogen w a s  determined by potent iometr ic  t i tration.* The data are  
presented  in Table 1. 

Absorpt ion bands are  found at 1600-1610 (C =N), 3310 (N-H) ,  
and 1495 and 1605 e m  -1 (benzene ring) [6] in the IR spectra  of the 
synthes ized  imidazo l ines .  

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

The IR spectra  of  the imidazo l ines  w e r e  recorded with an IKS-14 
spec trophotometer .  The potent iometr ic  t i trat ion for  the de termina-  
t ion of the percentage  of nitrogen in the 2 - a r y l i m i d a z o l i n e s  was  car -  
ried out with a s tandardized 0.1 N percMoric  acid solut ion in g lacial  
acet ic  acid with an LP-58 potent iometer .  

2 - A r ~ l i m i d a z o l i n e s .  A f lask  was  charged with KU-2 catalyst  
(30% of the weight of the corresponding  aromat ic  acid es ter)  and 1 
mole  of anhydrous ethylenediamine,  and 0.2 mole  of the e s t e r  was  
added dropwise  with st irr ing.  The temperature  was  ra i sed  to 115 ~ 
and the mixture  was  s t irred  for  5 h. The mixture  w a s  f i l tered away 
f r o m  the cat ion-exchange  resin,  and the KU-2 was  washed with a l c o -  
hol. The a lcohol  and e x c e s s  e thylenediamine  were  r e m o v e d i n v a c u o  
with a w a t e r  pump. Vacuum dist i l lat ion of the res idue  gave the c o r -  
responding imidazo l ine .  
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* This  was  per formed  jointly with L. P. Krylova.  
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