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E s t e r s  of 1 - a ry l - / 3 -2 - imidazo ly l ac ry l i c  acid were  synthes ized by the Wi t t ig  reac t ion  f rom 
2 - f o r m y l - l - a r y l i m i d a z o l e s .  The reac t ion  of these  aldehydes with a r y l a m i n e s  and 1 ,2-di -  
anil inoethane was examined.  

Continuing our  study of the t r an s fo rm a t ions  of 1 - a r y l - 2 - f o r m y l i m i d a z o l e s  [1-3], we subjected 1-phen-  
y l -  and 1 - n i t r o a r y l - 2 - f o r m y l i m i d a z o l e s  (I-V) to the Wlttig react ion.  E s t e r s  of ac ry l i c  acids  a r e  fo rmed  
in good yield by the act ion of ca rba lkoxymethylene t r iphenylphosphorane  on I - IV on prolonged ref luxing in 
benzene  solution; the yield of e s t e r  f r o m  the 1-phenyl -subs t i tu ted  compound is  cons iderably  h igher  than the 
yields  f rom the o ther  a ldehydes (E-V). The  reac t ion  of V with the phosphorane  was c a r r i e d  out in DMF at 
100~ The resu l t ing  e s t e r s  w e r e  hydrolyzed with 15% alcohol ic  p o t a s s i u m  hydroxide in the cold to give 
hn idazoly lacry l ic  acids* in a l m os t  quant i ta t ive yie lds .  
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R=NO2; R'=H; III, VIIla,b R=NO2; R'=CHa; IV, IXa,b 
R=N02; R'=OCH3; V, Xa,b R=H; R'=NO~; Vl--Xa R'=CH3; bR"=C2Hs. 

AS in the case  of 3 - fo rmyl indo les  [4], a ldehydes rr-V reac t  with benzy l idene t r ipheny lphosphoranemore  
read i ly  than with carbe thoxyt r iphenylphosphoranes .  It  can be es tabl i shed by means  of th in - l aye r  ch roma tog -  
raphy (TLC) that the reac t ion  is comple te  a f t e r  48-72 h. However,  the yield of s ty ry l  de r iva t ives  of N-n i -  
t r o a r y l i m i d a z o l e s  is low, s ince these  compounds a r e  e x t r e m e l y  uns table  and undergo res in i f ica t ion  during 
isolation. They w e r e  t he re fo re  conver ted  to the p i c r a t e s  and subjected to ana lys i s  in this form.  

A ni t ro  group in the ortho or p a r a  posi t ion re la t ive  to the ni t rogen somewhat  hinders  the react ion  of I I -V  
with carba lkoxyt r iphenylphosphorane .  Es t e r  Via was obtained in 92% yield, while the yield of VII-X did not 
exceed 79%. The  effect  of a n i t ro  grcup in the reac t ion  of f o rmy t imidazo l e s  with 1,2-diani l tnoethane and 
a r o m a t i c  amines  is p a r t i c u l a r l y  apprec iab le .  While 2 - f o r m y l - l - m e t h y l - 5 - n i t r o b e n z i m i d a z o l e  or  3 - f o r m y l -  
1 -ace ty l indole  [5] rap id ly  fo rm diphenyl imidazol idine de r iva t ives  in quanti tat ive yield and I r e ac t s  in 6 h 
to give a product  in 50% yield, the yield on ve ry  prolonged heating in the reac t ion  of a ldehydes I I -V is l e s s  
than 10%. Compound I is conver ted  to a Schiff ba se  on reac t ion  with o-aminophenol  and 2 - a m i n o - 4 - n i t r o -  
phenol, while I I -V do not f o r m  azometh ines  with these  amines .  

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

1 - (o -N i t ro -p - t o l y l ) i m i dazo l e  (X-I). This  compound was obtained in 80% yield by the method in [7, 8]; 
the reac t ion  mix tu re  was ref luxed fo r  15 h to give l ight-yel low needles  with mp 82-83 ~ (from heptane). Found: 
C 58.9; H 4.6; N 20.3%. C10HgN303. Calculated: C 59.1; H 4.4; N 20.7%. 

* Consider ing the method used  to p r e p a r e  the e s t e r s ,  the t r ans  s t ruc tu re  can be ass igned to them [9]. 
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TABLE I .  Es te rs  of l - A r y l - ~ - 2 - i m i d a z o l y l a c r y l i c  Acid 

~om- 
)ound 

Reaction 
solvent 

Empirical formula Found. ~]~ 

C ]H{ N 

Calc., % Yield, 

c IHI N [ q~ 

Via I 
VIla 
VIIb 

Vllla 
VIIlb 

IXa 
IX_b 
Xa 
X 

DMF + benzene 
Benzene. 
The same 
The same 
The same 
The same 
The same 
DMF 
the same 

a6E4o 
36 
36 
60 
60 
6O 
15 
12 

115 
145 
189" 
172,5 
180" 
156 
129" 
178 
218 

C,3HI~N202 
C,3H,,NzO4 
C,,H,3NaO4"C6H3N307 
C14HIaNsO~'C~HaN~O7 
C~sH~sNaO4"C~HaNaO~ 
C~H~aNaOs 
C~sHIsNaOs'C~HaNaO7 
C~aHHNaO4 
C,4H,~NaO~ 

68,9 5,3 12,4168,4 
56,8 3:8 t5,7157,1 
46,7 16,5 / 46,5 
46,612,8 16,5/46,5 
47,7 3,3 16,0147,5 
55,24,0 14,0{ 55,4 
45,913,5 15,4146, I 
58,8 15,6157,1 
58,8 14,4/58,5 

5,3! 12,3 92,5 
4,0 15,4 62 
3,1 16,3] 60 
3,1 16.3 73 
3,4 15,91 70 
4,3 13,9[ 79 
3,3 15,4/ 77 
4:0 15,4[ 65 

14,6 / 68 

* P i c r a t e ;  c r y s t a l l i z e d  f r o m  butanol  and ethanol .  

T A B L E  2. 1 - A r y l - 2 - s t y r y l i m i d a z o l e s  

tom 
pound 

Aryl 
t~l.. ~ ac" IEmpirical 
~me, ~ .  [formulas of the 

E [picrates 

XVla* 2-Nitrophenyl 72 168 
XVIb 172,5 

XVlla* 4-Nitrophenyl 204 
XVIIb 48 208 

XVIIIa 2-Nitro-4- 226 
XViiib~f "(methoxy- -' 72 236 

phenyl) 

* C r y s t a l l i z e d  f r o m  butanol .  

Found, ~ Calc., ~ ~. 

CITHI3N302..CsHaNaO7 J52,8J 2,9 

C,;HI3N302 �9 " C6HaN3Ov ]52,813,2 
CisHIsNzO3" /52,7 3,6 

"C6FIaN307 

100153 }3j 
155i524133 i15 1 o 

~f C r y s t a l l i z e d  f r o m  ethanol;  XVIH was c r y s t a l l i z e d  f r o m  methanol .  

T A B L E  3 

Com- 
pound 

Reaction ! rap, 
time,* h "C 

Empirical Found, % / talc. ,  % Yield~ 
formula c iHi  N 1 ~ i ~ N a]~ 

XXI 

XXII 

XXIlI 
I 2-imidazolyl 

XXIV 5-Nitxo-t-methvl- [ 
t benzimidazoly:l 

1 -Phenyl-2 - 
imidazolyl 

l-(o-Nitrophenyl)- 
2-imidazolyl 

1 - (p - Nittoph~nyl )- 

6 161 

16 62 

20 173 

230 
I 
i 

C24H22N4 

C~4H2,NsO2 

C24H21NsO2 

E 
78,5116,21 78,7L6,0 

 04154 70,115,1 
69,8 5,1] 16,7170,115,1 

689152 ' 16,9169,215, 3 ' 
J l  } ! 

C2aH21NsO2 

I 50 

2--4 

17,0! 4-6 

17,51 ~ lO0 
i t 

* T h e  r e a c t i o n  was c a r r i e d  out in me thano l  o r  e thyl  ace t a t e .  

1 - ( o - N i t r o - p - m e t h o x y p h e n y l ) i m i d a z o l e  (XII). Th is  compound was s i m i l a r l y  syn thes ized ,  but the m i x -  
t u r e  was  r e f luxed  fo r  10 h to g ive  l igh t -ye l low need les  with mp 97-98 ~ ( f rom aqueous  alcohol)  in 92% yield.  
Found:  C 54.5; H 4.5; N 19.1%. C10HgN303. Calculated:  C 54.8; H 4.1; N 19.2%. 

1 - ( p - N i t r o p h e n y l ) - 2 - h y d r o x y m e t h y l i m i d a z o l e  (XIII). This  compound was obtained in 78% yie ld  f r o m  
1 - ( p - n i t r o p h e n y l ) i m i d a z o l e  and 32% solut ion of f o r m a l d e h y d e  by the method  in [6]. The  ye l low p r i s m s  had 
mp 203 ~ ( f rom ethanol) .  Found:  C 54.9; H 4.5; N 19.4%. C10HgN303. Calculated:  C 54.8; H 4.1; N 19.2%. 

Aldehydes  I -V w e r e  syn thes i zed  by oxidat ion of 1 - a r y l - 2 - h y d r o x y m e t h y l i m i d a z o l e s  [3] with ac t ive  
m a n g a n e s e  d ioxide  at  20 ~ In the i so la t ion  of V, a p roduc t  of condensa t ion  with the a ldehyde  (XIV) f o r m s  
dur ing  r e m o v a l  of the ace tone  by d is t i l la t ion .  P ro longed  re f lux ing  of the solut ion of V in ace tone  m a d e  it 
pos s ib l e  to obtain XIV in quant i ta t ive  y ie ld .  

1-  (p -Ni t ropheny l ) -2_ : fo rmyl imidazo le  (V)., This  compound was obtained i n 8 0% yie ld  as  l igh t -ye l low 
p r i s m s  with mp  193 ~ (from benzene) .  Found:  C 55.4; H 3.3; N 19.5%. C10H~N302. Calculated:  C 55.3; H 3.2; 
N 19.4%. 

1-  (p -Ni t ropheny l ) -2 -  ( ~ -hydroxy-~ / -  oxobutyl) imidaz ole (XIV). Thi s compound was obta ined  as  pa l e -  
ye l low need le s  with mp  218 ~ ( f rom methanol ) .  Found:  C 56.9; B 4.8; N 15.6%. CI3H13N304. Calculated:  
C 56.7; H 4.7; N 15.3%. 
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Methyl 1 - (o -Ni t ropheny l ) - f l -2 - imidazo ly l ac ry l a t e  (VIIa). A solution of 0.54 g (2.5 mmole)  of II and 
9.84 g (2.5 mmole )  of ca rbomethoxyt r iphenylphosphorane  [9] in 3 m l  of benzene was heated on a wa te r  bath 
fo r  36 h, a f t e r  which the benzene was evaporated,  and the res idue  was dissolved in ch loroform.  The ch lo ro-  
f o r m  solution was  ch romatographed  on a luminum oxide (with elution by ether)  to give 0.4 g of product  (Table 
1). 

1 - (o -Ni t ropheny l ) -~ -2 - imidazo ly l ac ry l i c  Acid (XVa). A 0.3-g (1 mmole)  sample  of VITa was introduced 
at 20 ~ into 4 ml  of 15% alcoholic po t a s s ium hydroxide.  Af te r  3-4 h, the p rec ip i t a te  was r emoved  by f i l t r a -  
tion, washed with w a t e r  and a sma l l  amount of alcohol,  and dissolved in 4 ml  of hot water .  Compound XVa 
was isolated by acidif icat ion of the solution with concent ra ted  hydrochlor ic  acid. The p rec ip i t a te  was r e -  
moved  by f i l t ra t ion  and washed with wa te r  to give a quanti tat ive yield of pa le-yel low needles  with mp 231 ~ 
(from aqueous alcohol). Found: C 55.3; H 3.5; N 16.5%. C12H�N304. Calculated: C 55.6; H 3.5; N 16.2%. 

1 - (p -Ni t ropheny l ) - f i -2 - imidazo ly lac ry l i c  Acid (XVb). This  compound was s i m i l a r l y  obtained as co lor -  
l e s s  needles  with mp 276 ~ (from alcohol).  Found: C 55.4; H 3.5%. C12H�N304. Calculated: C 55.6; H 3.5%. 

1 - (o -Ni t ropheny l ) -2 - s ty ry l imidazo le  (XVI). A 1.88-g (6 mmole)  sample  of t r iphenylbenzylphosphonium 
chlor ide  was added to a solution of sodium ethoxide, obtained f rom 0.15 g (6.5 mmole)  of sodium and 10 ml  
of absolute  ethanol, and the mix tu re  was s t i r r ed  v igorous ly  for  5 rain. A solution of 1.08 g (5 mmole)  of II 
in 5 m l  of absolute  alcohol was then added dropwise,  a f t e r  which the mix tu re  was s t i r r ed  at 20 ~ fo r  ano ther  
24 h and at  60 ~ for  48 h. The alcohol was vacuum-evapora ted ,  and the s emic rys t a l l i ne  m a s s  was ex t rac ted  
with e ther .  The res idue  contained unchanged phosphonium salt .  The e ther  was evaporated,  and the r e su l t -  
ing oil was  ch romatographed  on a luminum oxide with ch loroform,  with collect ion of the l ayer  with R f  0.7. 
The i s o m e r s  were  then sepa ra ted  on a luminum oxide with elution by ether ,  in which Rf of XVIa is 0.9 and 
Rf  of XVIb is 0.8. The p i c r a t e  of XVIa was obtained as  l emon-ye l low needles  with mp 168 ~ (from butanol), 
while the p i c r a t e  of XVIb had mp 172.5 ~ (from D M F - w a t e r )  (Table 2). 

1 -Pheny l -2 - (2 ' - imidazo la l )hydroxyan i l ine  (~IX). A sa tu ra ted  aqueous solution of 1.72 g (10 mmole)  
of I was  added to a suspens ion of 1.10 g (10 re_mole) of o-aminophenol  in alcohol, and the mix tu re  was heated 
on a w a t e r  bath for  30 min.  The resu l t ing  solution was allowed to stand in a r e f r i g e r a t o r  for  2 days, and 
the p rec ip i t a te  was r em oved  by  f i l t ra t ion,  washed with e ther ,  and dried in a vacuum des i cca to r  to give 2.18 g 
(83%) of l ight -yel low needles  with m p  131-132 ~ (from alcohol). Found: N 15.9%. C16H13N30. Calculated: 
N 16.0%. 

1 - P h e n y l - 2 - i m i d a z o l a l - 2 ' - h y d r o x y - 5 ' - n i t r o a n i l i n e  (XX). Alcohol solutions of 0.30 g (1.7 mmole)  of I 
and 0.27 g (1.75 re_mole) of p -n i t ro -o -aminopheno l  we re  mixed,  and the resul t ing  p rec ip i t a te  was r emoved  
by f i l t ra t ion and washed with alcohol and e the r  to give 0.48 g (89%) of a product  with mp 173-174.5 ~ (from 
alcohol).  Found: N18.2%. CI~Hi2N403. Calculated: N18.2%. 

1 -Pheny l -2 - (N,N ' -d ipheny l imidazo l id iny l ) imidazo le  (XXI). A solution of 0.43 g (2.5 mmole)  of I and 
0.55 g (2.5 mmole )  of 1 ,2-diani l inoethane in 2 m l  of methanol  was refluxed fo r  6 h and allowed to stand o v e r -  
night in a r e f r i g e r a t o r ;  the next day, the p rec ip i t a te  was r emoved  by f i l t ra t ion and washed with e ther  to give 
0.40 g of co lo r l e s s  s i lky needles  (from methanol)  (Table 3). 

1~ 
2. 
3. 
4. 
5. 

6~ 
7. 
8. 
9. 
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