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We have found that the furan nucleus, which is fairly stable in l -  
a l ky l -2 - [5 ' - ha lo -2 - fu~ !  ) benzimidazoles (1) [1], becomes unstable to 
the  action of mineral  acids after the halogen atom has been replaced 
by a secondary amine residue. 

When 1-alkyl-2-(5 ' -piper idino-2 ' - furyi)benzimidazoles  (If), pre-  
pared by heating I with piperidine in a sealed tube at 125"-130" C, 
were treated with boiling concentrated HCI, the furan nucleus was 
opened with the formation of y- (1-a lkyl -2-benz imidazoiy i ) -y-oxo-  
butyric acids (III). 
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The structure of III was shown by the independent synthesis of llIa 
from 2- t i th io - l -methy lbenz imidazo le  and dierhyl succinate, and also 
by a study of IR spectra. 

The spectrum of IIIb has an absorption band at 1696 em -z which 
in an ester is split into bands at 1694 and 1733 cm "1. The IR spectrum 
of the sodium salt of the acid IIIb has the  characteristic frequencies 
of  a carbonyl group (1685 em -1) and an ionized earboxy group (1581 
cm-1). 

y-( l*Methyl-2-be=ztmRlazolyl)-y-oxobutyr lc  acid (Hla). Mp 
193.5 ~ C (from aqueous ethanol). Yield 20~ Found, %: C 62.05; H 
6.01; N 12.26. Calculated for C~HlzNzO s, %: C 62.06; H 5.21; N 
12.06. 

y-( l-Bellzyl-2-bcazlraidazolyl)-y-oxobuty~ic acid (Hlb). Mp 
171~ ~ C (from aqueous ethanol). Yield 87%. Found, %: C 70.03; 
H 5.29; N 9.38. Calculated for CmH~NzOs, %: C 70.06; H 5.19; N 
9.08. 

Tile methy l  estez of  the  acid IIIb was obtained by the action of 
d iazomethane  on the acid. Mp 77*-79* C (from hexane).  Yield '/0%. 
Found, u/o: C 70.68; H 5.63. CalcuLated for Ci~I~NzOz, %: C "/0.82; 
H b.62. 
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Ethylgermatran (I) was synthesized by M. G. Voronkov and G. L 
Zel~ans [1, 2] and courteously given to us for study of the X-ray dif- 
fraction. The experimental  X-ray diffraction data were obtained by 
Cu-emission and are represented as a collection of Weisenberg dia- 
grams of hk0-hk6 and 0 k l - 3 k l .  
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The following crystallographic data were obtained for the crys- 
tals I: 

a~9.34• .~. M=247.832 

b = 16,75_.+ 0.04 ~k d n =  1.591 g / c m  3 

c=6.72__.o.o2 k ap=l.~l g/cm s 
V=1051.3.~ s p,(GuK~.. )=41.6 c m  -1 

F (0~0) =512 Z=4 

The space group was P21212x. 

The structure was determined by the heavy atom method. The 
Ge atom was detected from the three-dimensional  dispersion of the 
Patterson function. By means of successive calculat ion of the electron 
density, a model was obtained of the structure of ethylgermatran. 
The uncertainty on all nonzero images at this stage of the structural 
determination was 13.5%. 

The structural study showed that the Ge atom in I possesses the 
configuration of the trigonal bipyramid, in the apices of which the 
N and C atoms (of the ethyl group) are found. The Ge atom is dis- 
placed from its plane by 0.23 A on the side of the C atom from the 
ethyl group. In this stage of our research lGe,.- N = 2.25 .~, ZN- -Ge- -  
--C = 176 ~ The isomerism of 1-ethylgerfnatran and ethylsilatran was 
established experimental ly [3]. 


