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XVI!.* 1-(2-CYANOETHYL)-2-SUBSTITUTED 2-IMIDAZOLINES 
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A method is p roposed  for  the syn thes i s  of 1 - (2 -cyanoe thy l ) -2 - subs t i t u t ed  2 - imidazo l ines ;  
the method is based  on r eac t ion  of N-(2-cyanoe thy l )e thy lened iamine  with the hydroch lo r ides  
of methyl  imino e s t e r s  of ca rboxy l i c  ac ids .  

2-Subst i tu ted  {midazol ines  containing a 2-cyanoethyl  group in the 1 pos i t ion  may be of i n t e r e s t  as 
i n t e r m e d i a t e s  fo r  the syn thes i s  of o ther  functional  de r iva t ives  of 2 - subs t i tu ted  imidazo l ines  and var ious  
he t e rocyc l i c  compounds containing an imidazo ly l  grouping in the molecu le .  There  r ecen t ly  was a communi -  
ca t ion [2] r ega rd ing  the addi t ion of some 2 - a l k y l i m i d a z o l i n e s  to the ac t iva ted  double bond of a c r y l o n i t r i l e  
in the p r e s e n c e  of ion-exchange  r e s i n s .  In the p r e s e n t  r e s e a r c h  we decided to use condensat ion of the hy- 
d roch lo r i de s  of methyl  imino e s t e r s  of ca rboxy l i c  ac ids  with N-(2-cyanoe thy l )e thy lenediamine  ([) for  the 
p r e p a r a t i o n  of 1 - (2 - cyanoe thy l ) -2 - subs t i t u t ed  imidazo l ines .  In s tudying this  r eac t ion  we found that 1,2- 
d i subs t i tu ted  imidazo l ines  ([IIa-e) a re  fo rmed  in high y ie lds  under  mild  condit ions.  

CH2CH2CN 

-CH~OH ~ /  NH2CH2CH2NHCH2CH2 CN + R_C~NH. HCI R 
"OCH~ -NH4CI 

l II a - e  I l l  a-e 

! l , l l l  a R=CH3; b R=CaHsCH2;C R=C6Hs; d R=NO2C(CHs)2CH2CH2; e R=CH3C(NO2)2CH2CH 2 

Compounds l l l a - e  a re  hygroscop ic ,  quite soluble in a lcohols  and methylene  chlor ide ,  and insoluble in hydro-  
ca rbons  and e the r .  They cannot be pur i f ied  by vacuum dis t i l l a t ion .  Thus decompos i t ion  with the fo rmat ion  
of 2 - m e t h y l - 2 - i m i d a z o l i n e  was obse rved  during an a t tempt  to vacuum dis t i l l  imidazol ine  l l Ia  at 100 ~ (1 ram). 
Compounds I l l a - e  were  the re fo re  pur i f ied  with a column f i l led with AI203. 

The IR s p e c t r a  of l l l a - e  contain an absorp t ion  band at 2240 cm - i ,  which is r e l a t ed  to the C-=N s t r e t c h -  
ing v ibra t ions ,  and an intense absorp t ion  band at 1605-1615 cm -1, which is r e l a t ed  to the C = N s t re tch ing  
v ib ra t ions  [3]. 

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

N-(2-Cyanoe thy l )e thy lenediamine  (I). This compound was obtained in 70% yie ld  by cyanoethyla t ion  
of e thy lened iamine  (the m o l a r  ra t io  of e thy lenediamine  to a c r y l o n i t r i l e  was 2 : 1) and had bp 97-98 ~ (1 mm) 
and n~ 1.4720 [4]. 

1 - ( 2 - C y a n o e t h y l ) - 2 - m e t h y l - 2 - i m i d a z o l i n e  ([Ha). A 5.42-g (0.05 mole) sample  of methyl  iminoace ta te  
hydroch lo r ide  ([Ia) [5] was added with s t i r r i n g  at 0 ~ to a solut ion of 5.65 g (0.05 mole) of I in 25 ml of ab-  
solute methanol ,  and the mix ture  was s t i r r e d  at 0 ~ for  1 h and at 60 ~ for  2 h. It was then cooled to 0 ~ and 
a solut ion of sodium methoxide (1.15 g of sodium in 20 ml of methanol)  was added dropwise .  The p r e c i p i -  

* See [1] for  communica t ion  XVI. 
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TABLE I.  I -  (2-Cyanoethyl)-2- Substituted 2-Imidazolines 

Com- 
pound 

IIIa 
IIlb 
IIIc 
IIId 

rap, ~ 

137--139 
98--100 

I04,5--I05 
125--125,5 

crystalliza- 
tion 

I solvent 

Methanol 
Methanol 
Cyclohexane 
Ethanol 

Picrates 

empirical formula 

CTHnNa. C6HaN307 
C~aH sN3.C6HzNaOz 
CI~HI~Ns. C6HaNaO7 
CuHIsN402.C6H3NsO7 

found, ~o _ calc., % 

. ,9 4 i1  ,8i  ,7i 
510 4,1119,2151,3 4,1119,01 
72,3 6,~I20,9 72,3 6,5 21,1 
43,3 4,8 21,0 43,7 4,8 20,9 

88 
90 
92 
94 

tare was removed by filtration, and the fi l trate was passed through a column filled with activity-II AI203. 
The solvent was removed by distillation, and the residual  oil was vacuum-dried over  KOH. 

Compounds IIIb-d were s imi lar ly  obtained f rom IIb [5], IIc [6], and IId [7], respect ively.  The yields 
of the products and the proper t ies  of their p icra tes  are presented in Table 1. 

1-(2-Cyanoethyl)-2-(3,3-dini t robutyl)-2- imidazol ine (IIIe). A 4.56-g (0.019 mole) sample of methyl 
4 ,4-dini t roiminovalerate  hydrochloride (IIe) [8] was added with s t i r r ing  at 0 ~ to a solution of 2.15 g (0.019 
mole) of I in 20 ml of absolute methanol, af ter  which the mixture was s t i r red  at 0 ~ for  1 h and at 40 ~ for 
2 h. It was then cooled to 0 ~ and a solution of 0.73 g (0.02 mole) of dry HC1 in 10 m! of absolute methanol 
was added dr0pwise. The precipitate was removed by filtration, the filtrate was evaporated, and the res i -  
due was vacuum-dried.  Storage in the cold for  48 h gave 4.77 g (93%) of the hydrochloride of IIIe with mp 
142-143 ~ (absolute methanol). Found: N 22.7; C1 11.5%. C10H15N504" HC1. Calculated: N 22.9; C1 11.6%. 
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