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diethyl ester (m.p. 125°) by the condensation under 
similar conditions of 2-chloromethylbenziminazole 
and ethyl p-aminobenzoyl-L-glutamate (III). Hydro
lysis with cold aqueous alcoholic sodium hydroxide 
gave the required acid (II), isolated as a hydro
chloride, m.p. 201° (found after drying at 100° in a 
vacuum: C, 55·6; H, 4·7; N, 12·6; Cl, 8·1; 
C,0H 200 5N,,HC1 requires C, 55·5; H, 4·9; N, 12·9; 
Cl, 8·2 per cent). 

The p-aminobenzoylglutamic ester (II-I) is con
veniently prepared by refluxing a solution of p-nitro
benzoyl chloride in benzene with ethyl glutamate 
hydrochloride, followed by catalytic reduction of the 
product .. The p-aminobenzoylglutamic acid obtained 
by hydrolysis of (III) has m.p. 167° and inN sodium 
hydroxide solution, [ Ot = + 29 · 2°, comparable 
with the recorded value for the D-isomer of [Ot]D = 
- 27·4° •. Published accounts• of the preparation of 
p-nitrobenzoylglutamic acid from glutamic acid 
recommend the use of excess p-nitrobenzoyl chloride. 
We have found that by the simultaneous addition 
of the acid chloride (1 mol.) dissolved in dioxane 
and of an equivalent of 2N sodium hydroxide to a 
solution of glutamic acid (1 mol.) in its equivalent 
of N alkali, p-nitrobenzoylglutamic acid of m.p. 
114-116° and [Ot];• = + 16·9° can be obtained in 
70-80 per cent yield5• A full description of these 
experiments will be published in due course. 

It has recently been found by Edwards, Starling, 
Mattocks and Skipper8 that the benziminazole (II) 
replaces 'folic acid' as a growth factor for Strep. 
fmcalis R. (though at much higher concentrations), 
and also stimulates growth in presence of sub-optimal 
concentrations of folic acid. Similar experiments by 
us have, however, given different results. For Strep. 
frecalis R., grown in the improved medium of Rabino
wicz and Snell1 , modified by the omission of glycine 
and asparagine and by the inclusion of pyridoxin 
(100 [Lgm.fl.), adenine and guanine (each 5 mgm.jl.), 
the benziminazole (II) (l0-9 to w-• M) did not replace 
pteroylglutamic acid. Growth was measured turbid
imetrically after 20 hr. incubation at 37°. was 
the organism stimulated in the presence of sub
optimal amounts of pteroylglutamic acid, but, on the 
contrary, under the latter conditions, growth was 
inhibited, although this inhibition was not observed 
when pteroylglutamic acid was added in amounts 

INHIBITION OF GROWTH OF Strep. frecalis R. BY THE BENZIMINAZOLE 
(II) IN PRESENCE OF PTEROYLGLUTAMIC ACID 

Pteroylglutamlc acid Benzimlnazole (II) Absorptiometer 
(molar cone.) (molar cone.) reading• 

o w-• to w-• o ·oo 
1W' 0 0·« 

w-• o·43 
1W' 
w-• 0·28 

2 x''1o-• o 1 ·05 
10-· 0·82 
w-• o·52 

1 ·6 x' w-• 0 1 ·57 
5 X 1W' 1·50 

• Averages of quadruplicate tubes after incubation for 20 hr. 

which afforded optimal growth in the absence of (II). 
Tests made with Lactobacillus casei, using the medium 
of Roberts and Snell8 and estimating growth turbidi
metrically after incubation for 22 hr. at 37° in an 
atmosphere of 95 per cent hydrogen, 5 per cent carbon 
dioxide, gave essentially the same results. 

It is possible that the discrepancy between our 
results and those of Edwards et al. may be due to 
variations in the respective media. It is noteworthy 
that the medium used by the American experimenters 
gave measurable growth for Strep. jrecalis R. in the 
absence of added folic acid. Unlike that described 
by Edwards et al., which was acetate buffered and 
contained adenine, guanine, xanthine and uracil, the 
medium we have employed was buffered with 
citrate and contained neither xanthine nor uracil. 
In the light of recent work in this field9, differences 
in the pyrimidine-purine content of the two media 
may well be significant. 

The simple benziminazole (I) also, when tested with 
Strep. jrecalis R., was found to be inhibitory, though 
less so than compound (II), and was inactive as a 
substitute for pteroylglutamic acid. 
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The Sommelet Reaction 
IN a communication under this heading in Nature 

of May 8, p. 723, Messrs. Anyal and Rassach refer 
to a paper by Graymore and Davies1, in which it 
was shown that a mixture of benzylamine and 
formaldehyde gives benzaldehyde in good yield on 
heating in solution with hexamine. They say that, 
contrary to Graymore and Davies' findings, benz
aldehyde can be obtained from benzylamine hydro
chloride in the absence of hexamine. In a later 
paper by Graymore2 , it is shown that hexamine 
may be dispensed with, and benzaldehyde produced 
by heating methylene benzylamine (or, for that 
matter, a mixture of benzylamine and formaldehyde) 
with two-thirds of the quantity of hydrochloric acid, 
as required by the equation : 

(C8H 5CH2.N:CH2) 2 + 2HC1 = 2C 8H 5.CH2.N:CH2,HC1. 

It was hoped to obtain benzylidene methylamine 
from methylene benzylamine, but the attempt failed, 
the experiment resulting in the formation of benzal
dehyde, methyl benzylamine and dimethyl benzyl
amine. Work is, however, stiil proceeding in this 
field. 
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