
B E N Z I M I D A Z O L E  D E B I V A T I V E S  

XXVI.* WITTIGREACTION IN THE BENZIMIDAZOLONE SERIES 

I .  I .  P o p o v  a n d  A .  M.  S i m o n o v  UDC 547o785.5'314.2 

f i - (1 ,3 -Dimethy l -5 -benz imidazo lony l )ae ry l i c  acid, f l - (1 ,3 -d imethy l -5-benz imidazo lonyl )prop i -  
oltc acid, and 5 -e thyny l - l , 3 -d ime thy lbenz imidazo lone  were  synthes ized via the Wittig reac t ion  
f r o m  5 - f o r m y l - l , 3 - d i m e t h y l b e n z i m i d a z o l o n e .  The UV and IR spec t r a  a re  p resen ted .  

Up to now, the Wittig reac t ion  has found only l imi ted  applicat ion in the benzimidazole  s e r i e s  [1]. 
Meanwhile,  as we have shown, it is a convenient  method for  obtaining unsatura ted  acids of this s e r i e s ,  p a r -  
t i cu la r ly  the ethyayl  de r iva t ives .  
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We have synthes ized  e s t e r s  of f i - (1 ,3 -d imethy l -5 -benz imidazo lonyl )ac ry l ic  acid (IVa,b), the alkaline 
saponif icat ion of which leads  to the f ree  acid (IVc), by the reac t ion  of 5 - f o r m y l - l , 3 , - d i m e t h y l b e n z i m i d a z o -  
lone (I) [2] with c a r b o m e t h o x y -  (IIa), and carbe thoxymethylene t r iphenylphosphoranes  (IIb) [3]. IVc is a lso  
f o r m e d  by the condensat ion of I with malonic  acid.  Methyl f i - ( 1 , 3 -d ime thy l -5 -benz imidazo lony l ) -~ -b ro mo -  
ac ry la te ,  which is conver ted  to f i - (1 ,3-d imethyl -5-benz imidazolonyl )propio l ic  acid (VI) by t r ea tment  with 
alcoholic alkali ,  was obtained f rom bromocarbomethoxymethy lene t r ipheny lphosphorane  (III) [4] and I. C a r -  
bon dioxide is spli t  out f r o m  VI when it is vacuum-subl imed,  and it is conver ted  to 5 -e thyny l - l ,3 -d imeLhyl -  
benzimidazolone (VII). The p r e s ence  of an acetylenic  bond in VII was proved  by the fo rmat ion  of copper  
(yellow color) and s i l ve r  ace ty l ides .  The s t ruc tu r e s  of VI and VII were  conf i rmed  by the IR spec t r a .  

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

Methyl f l - ( 1 , 3 - D ~ m e t h y l - 5 - b e n z t m t d a z o l o n y l ) a e r y l a t e  (IVa). A solution of 1.9 g (0o01 mole) of I and 
3.34 g (0.01 mole) of IIa in 20 ml of ch lo ro fo rm was ref luxed for  6-8 h. The solvent  was r e m o v e d  by d is t i l -  
lation, and the res idue  was c rys t a l l i zed  f r o m  ethyl ace ta te  to give 1.74 g (70~) of co lo r l e s s  needles  with mp 
175 ~ which were  read i ly  soluble in alcohol and benzene and insoluble in wa te r .  Found %: C 63.5; H 6.0; 
N 11o2o CnH14N20 ~. Calc.  %: C 63.4; H 5.7; N 11~ 

*See [1] for  communica t ion  XXV. 
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Ethyl f i - (1 ,3 -Dimethy l -5 -benz imidazo lony l )ac ry la te  (IVb). This  was s i m i l a r l y  obtained in 81% yield 
f r o m  IIb in the fo rm of c o l o r l e s s  p r i s m s  with mp 152 ~ (from alcohol) which were  soluble in ch loroform,  
benzene,  and dioxane. Found %: C 64.4; H 6.5; N 11.0. C14H16N203. Calc. %: C 64.6; H 6.2; N 10.8. 

f i - (1 ,3 -Dimethy l -5 -benz imidazo lony l )ac ry l i c  Acid {IVc). A) IVa or IVb was ref luxed in 15% alcoholic 
po ta s s ium hydroxide for  4 h to give 95% of co lo r l e s s  pla tes  f rom dioxane with mp 270 ~ (dec.). Found %: 
C 62.0; H 5.2; N 12.3. C12HIzNzO a. Calc.  %: C 62.0; H 5.2; N 12.1. 

B) One drop of piper idine was added to a solution of 0.19 g (1 mmole)  of I and 0.11 g (1 mmole)  of 
malonic  acid in 1 ml of pyr idine,  and the mix tu re  was heated at 100 ~ for 1.5 h. The mix tu re  was cooled, 
and 0.2 g (86%) of a product  with mp 270 ~ (from dioxane) was isola ted by the addition of 5 ml of 5% hydro -  
chlor ic  acid .  The IR and UV spect ra*  indicated the identi ty of the compounds obtained. UV spec t rum:  Xmax, 
nm (log e): 268 (3o76), 570 (4.27). IR spec t rum:  ~CO 1700 cm -1. 

Methyl ~ - B r o m o - f i - ( 1 , 3 - d i m e t h y l - 5 - b e n z i m i d a z o l o n y l ) a c r y l a t e  (V). A solution of 0.95 g (5 mmole)  of 
I and 2.08 g (5 mmole)  of III in 15 ml  of benzene was ref luxed for  8 h, cooled, and the r e su l t ing  prec ip i ta te  
was f i l t e red  to give 0.86 g (53%) of co lo r l e s s  p r i s m s  with mp 182 ~ (dec.) which were  read i ly  soluble in 
ch lo ro fo rm and insoluble in wa te r .  Found %: Br  24.9; N 8.9; C 48.2; H 4.2, CI~H~BrN203. Calc.  %: Br  
24.6; N 8 . 6 ;  C 48.0; H 4.0. 

f l - (1 ,3 -Dimethy l -5 -benz imidazo lony l )p rop io l i e  Acid (VI). V [1.63 g (5 mmole)]  was ref luxed for  4 h 
in a solution of 2 g of po ta s s ium hydroxide in 15 ml  of alcohol .  The alcohol was r emoved  by vacuum dis t i l -  
lation, the res idue  was dissolved in 25 ml  of water ,  and 1.05 g (91.5%) of co lo r l e s s  p la tes  of VI with mp 
183 ~ (from aqueous dioxane) were  i so la ted  by the act ion of 10% hydrochlor ic  acid;  the product  was slightly 
soluble in wa t e r  and d ime thy l fo rmamide  and insoluble in benzene.  Found %: C 62.8 ; H 4.3 ; N 12.] .  
CI2HIoN203. Calco %: C 62.6; H 4.4; N 12.2. UV s p e c t r u m ;  ~max, nm (log s): 251 (3~ 281 (4.18), 293 
(4.10), 293 (4.10), and 309 (4.24). The IR spec t rum had bands at 1715 cm -1 (vCO) and 2220 cm -1 (~C-C)  
[5]. 

5 - E t h y n y l - l , 3 - d i m e t h y l - 2 - b e n z i m i d a z o l o n e  (VII). VI [0.46 g (2 mmole)]  was heated at 180-200 ~ and a 
res idua l  p r e s s u r e  of 8 m m  in a vacuum-sub l imat ion  appa ra tus .  VI was decarboxyla ted ,  and 0.3 g (81%) of 
c o l o r l e s s  p r i s m s  of VII with mp 145 ~ (from alcohol) subl imed;  the product  was r ead i ly  soluble in ch lo ro -  
f o rm .  Found %: C 70.6; H 5.3; N 14o8. CllH10N~O. Ca lc .%:  C 70.94; H 5.4; N 15.0. The IR spe c t ru m 
of VII contained bands which could be ass igned  to the valence  v ibra t ions  C - C (2115 em-~), - CH (3205 
cm -1) [5], and CO (1715 cm-1).~ UV spec t rum:  ~max,  nm (log e): 242 (3.74), 265 (4.2), 279 (3.68), and 
298 (4.01). 

Silver Acetylide of 5 -E thyny l - l , 3 -d ime thy lbenz imidazo lone  (VIII). This  was obtained by the addition 
of an ammoniaca l  solution of s i l ve r  hydroxide to an alcohol solution of VII. Found %: C 44.5; H 3.4; Ag 
36.5. CllHsAgN20. Calc.  %: C 45.0; H 3.1; Ag 36.8. 

1, 
2. 
3. 
4. 
5. 

L I T E R A T U R E  C I T E D  

I. I. Popov, A. M. Simonov, and S. N. Kolodyazhnaya,  Khim. Geterots ik l .  Soedin., 1566 (1970). 
A. V. E l ' t sov ,  Zh. Obshch. Khim.,  3_22, 1525 (1962). 
O. I s l e t ,  H. Gutmann, M. Montavon, R. Riiegg, and P. Zel ler ,  Helv.  Chim. Acta, 4__O0, 1242 (1957). 
G. Markl ,  Ber . ,  94, 2996 (1951). 
L.  Bel lamy,  In f r a r ed  Spectra  [Russian t rans la t ion] ,  Moscow (1963), pp. 88-89.  

*The IR spec t r a  in mine ra l  oil were  obtained with a UR-20 s p e c t r o m e t e r ,  while the UV s p e c t r a  in methanol  
were  obtained with an SF-4 s p e c t r o m e t e r .  

In ch lo ro fo rm.  
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