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Reaction of 1, 3-dimethylbenzimidazolone and its 5-methyl  and 5-ehloro der ivat ives  with 7-valerolactone in 
p resence  of anhydrous a luminum chloride gives the corresponding 6 - ( l ' - m e t h y l - 3 ' - c a r b o x y p r o p y l ) -  
benzim idazolone s. 

In continuation of our work on the alkylation of benzimidazolones  with 7-butyrolactone [1], the condensation of 
1, 3-dimethylbenzimidazolone (I) and its 5-methyl  (II) and 5-ehloro (IV) der ivat ives  with T-valerolaetone has been 
ca r r i ed  out in order  to synthesize potential  growth regulants ,  and substances  which inc rease  the r e s i s t ance  of cotton 
to writing. 
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As would be expected, condensat ion of 5-chlorobenzimidazolone (III) and its 1, 3-dimethyl  derivat ive (IV) with 
7-valero lac tone  takes place in the presence  of a large excess of a luminum chloride to give low yields in compar ison 
with I and II. In agreement  with the l i t e ra tu re  [2, 4], alkylation of I - IV occurs  at the 6(5)-position of the benzene ring. 
The possibi l i ty  of alkylating benzimidazolones  depends to a large extent on s ter ic  factors.  Apparently as a resu l t  of 
s te r ic  hindrance,  it proved impossible  to alkylate 1, 3 -d imethyl -5- t -bu ty lbenz imidazolone  with 7-valerolactone.  This 
is in agreement  with the known imposs ib i l i ty  of o-a lkyla t ing te r t -buty lbenzene  with alkyl halides [5] or ~/-lactones [6]. 

The IR spect ra  of V-VIII show absorption bands due to the CO of the benzimidazolone r ing and of the carboxyl 
group (1670-1685 and 1715-1725 cm-1), and also bands corresponding to 1, 2, 3- and 1, 2, 4, 5-subst i tuted benzene r ings  
(810-820 and 850-855 cm -1) [7]. The NMR spect ra  (recorded on a JNM 4H-100 ins t rument  with a working frequency 
of 100 MHz, using CF~COOH as solvent and te t ramethyls i l ane  as standard,  5 scale) of V-VIII  show a c lear  doublet at 
high field due to the CH 3 group, at 5 1.25-1.72 ppm. The methylene group in the/?-posi t ion to the carboxyl group gives 
r i s e  to a two-proton doublet at 2 .4-2.6 ppm, and the methylene group in the s -pos i t ion  appears as a two-proton t r ip le t  
at 2 .1-2 .3  ppm. The protons of the N-CH3 group appear c lea r ly  at (5 3 .7-3 .9  ppm. 

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

1, 3-Dimethylbenzimidazolone (I) and its der ivat ives  were obtained by the methods given in [4, 8]. 

1, 3 -Dime thy l -5 - ( l ' -me thy l -3 ' - ca rboxypropy l )benz imidazo lone  (V). To a mixture  of 4.1 g (0.025 mole) of I and 
2.5 g (0.025 mole) of 7-valerolac tone  in 150 ml of te t rachloroethylene was added in smal l  port ions 10 g (0.075 mole) 
of anhydrous a luminum chloride, and the mix ture  was heated on the boil ing water bath for 2 hr. It was then cooled, 
and poured into a mixture  of 25 ml  of conc HC1 acid and ice. The tetraehloroethylene was removed in a cu r ren t  of 
steam, and the res idual  dark brown oil, after cooling, was dissolved in sodium bicarbonate  solution, charcoaled, and 
acidified with conc HC1. Par t  of the ma te r i a l  separated as an oil, and crys ta l l ine  product separated from the acid 
f i l t ra te  on standing. The react ion product was extracted in a c rys ta l l ine  state from the oil only by three repet i t ions of 
this procedure.  The yield was 3.4 g (53%), mp 138-139 ~ C (from aqueous ethanol). 

Compounds VI-VIII ~were obtained s imi l a r ly  (see table). Benzimidazolones II-IV were reacted with 
7-valerolac tone  in equimolecular  amounts.  The methyl  es te rs  (see table) were obtained by t rea t ing V-VIII with 
diazomethane.  
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