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there is an equally good possibility tha t the C13 

in citrate entered by simple metabolic exchange.3 

The essentially equal specific activities of the 
non-carboxyl carbon chain is interpreted to mean 
t ha t it arose by condensation of methyl groups of 
acetate, probably thusly, 2C2 —> C4; C4 + C2 —> 
CB. Isotope dilution experiments with this or­
ganism have demonstrated the synthesis of C4-
dicarboxylic acids from ethanol by the 2C2 

condensation reaction (unpublished data) . The 
observed distribution of C14 in citrate indicates a 
very active C4-dicarboxylic acid respiratory cycle. 
Such a cycle moves methyl activity to carboxyl, 
and thus one finds C14 in all 3 citrate carboxyls; 
whereas C13 from C13O2 enters primary carboxyls 
only (CO2 fixation and/or exchange). Detailed 
discussion will be presented elsewhere. 
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VITAMIN Bi2. IX. l-a-D-RIBOFURANOSIDO-5,6-
DIMETHYLBENZIMIDAZOLE, A DEGRADATION 

PRODUCT OF VITAMIN Bi2 

Sir: 
1 - a-D-Ribof uranosido-5,6-dimethylbenzimid-

azole (I) has been obtained by degradation of vita­
min Bi2 and by synthesis. 
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The degradation of vi tamin Bi2 to 5,6-dimethyl-
benzimidazole by acid hydrolysis has been re­
ported.1 ,2 Fur ther investigation of the hydro-
lytic reaction yielded a basic product with an ab­
sorption spectrum of the benzimidazole type, and 
which gave a positive carbohydrate test.3 A crys­
talline picrate, m. p . 213-214°, [a] 23D + 9 . 9 ± 
1.6° (c, 2.4 in pyridine), was prepared. Anal. 
Calcd. for C14Hi8N2O4-C6H3N3O7: C, 47.34; H, 
4.17; N, 13.80; picric acid, 45.3. Found: 
C, 47.52; H, 3.92; N, 14.07; picric acid, 45.9 
(spectrophotometric). In acidic ethanol solution, 
the absorption spectrum showed maxima at 
2760 A. ( £ M 10,950), 2850 A. (EM 10,600), and 
3590 A. ( E M 13,000). The picrate consumed 0.92 
mole of periodate per mole, demonstrating a 1-
pentofuranosido-5,6-dimethylbenzimidazole struc­
ture. The oxidation gave a crystalline picrate of 
m. p . 180-185° and H 2 3 D + 2 4 ± 4° (c, 0.58 in 
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pyridine). Conditions which cleaved the glyco­
s ide linkage in the degradation product also 
caused extensive decomposition of the pentose. 

Concomitant syntheses of 1-glycosidobenzimid-
azoles yielded one identical with the degradation 
product. 

2-Nitro-4,5-dimethylaniline and 5-trityl-D-ribo-
furanose reacted to give 2-nitro-4,5-dimethyl-N-
(5 '-trityl-D-ribof uranosido) -aniline. Hydrogena-
tion, condensation with ethyl formimino ether 
hydrochloride, and acid hydrolysis yielded crys­
talline 1 - a - D - ribofuranosido - 5,6 - dimethylbenz-
imidazole picrate, m. p. and mixed m. p. 212-
214°, [a]23D + 9 . 1 ± 1° (c, 4.0 in pyridine). 
Anal. Found: C, 47.55; H, 4.28; N, 13.74. 
I t s absorption spectrum was identical with tha t 
of the degradation product. I t consumed one 
mole of periodate per mole, and gave an a-(5,6-
dimethylbenzimidazole - 1) - a' - hydroxymethyl-
diglycolic aldehyde picrate of m. p. 183-185°, 
[a] 23D + 2 0 =*= 4° (c, 5.5 in pyridine), which did 
not depress the melting point of the corresponding 
derivative of the natural picrate. Anal. Calcd. 
for CuHi6N2O4-C6H3N3O7: N , 13.86. Found: N, 
13.08. 

When 2-nitro-4,5-dimethyl-N-(5'-trityl-D-ribo-
furanosido)-aniline was acetylated and hydro-
genated, the product after condensation with 
ethyl formimino ether hydrochloride and hy­
drolysis yielded l-/3-D-ribofuranosido-5,6-dimeth-
ylbenzimidazole picrate, m. p . 175-177°, [a] 23D 
- 2 4 ± 2° (c, 2.1 in pyridine). Anal. Found: 
C, 47.55: H, 4.00; N, 13.92. This anomeric 
picrate consumed 1.1 moles of periodate per mole. 

For convenience, the names a- and /3-ribazole 
have been designated for the corresponding 1-D-
ribofuranosido-5,6-dimethylbenzimidazoles. 
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AMYLASE ACTION UNDER CONDITIONS OF UN­
FAVORABLE TEMPERATURE OR HYDROGEN ION 

CONCENTRATION1 

Sir: 
I t was pointed out in a recent paper2 t ha t when 

acting under optimal conditions of pK and tem­
perature soybean beta amylase characteristically 
degrades amyloheptaose and other amylaceous 
substrates without appreciable formation of sac­
charides intermediate between the original sub­
strate and the final products. We have also ob­
served3 in the initial phase of salivary amylase 
acting under optimal conditions on amylodextrin 
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