Summary

The coloring matter of naphthoresorcinol reaction with glucuronic acid was
shown to consist of two main dyes, one of which was isolated by the present authors.
The new dye was supposed to change to the Ogata and Nozaki’s dye at a higher
temperature or by a longer reaction time by hydrochloric acid. The newly presented
structure of the dyes may explain all the analytical data and the reaction mechanism.
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Recently, it was reported that acidomycin, 2-(5-carboxypentyl)—4-thiazolidone,
was antagonistic to biotin on cultures of Mycodacterium tuberculosis typus avium and
several lactic acid bacteria.» Miyake previously announced the antitubercular
activity of various compounds related to acidomycin and discussed the relationship
between their antitubercular activity and chemical structures.®

As necessary prerequisites for the compounds to show antitubercular activity he
revealed that; (1) the side-chain attached to the 2-position of the thiazolidone ring
must contain a carboxyl or a group derivable from carbonyl, (2) the alcohol deriva-
tives obtained by the reduction of the carboxyl still have some antitubercular acti-
vity, but when the -CH,OH group is further reduced to a methyl group the activity
disappears, (3) the side-chain must be a straight pentamethylene chain, (4) the
side-chain is not a sole factor of the activity, (5) modifications at 2- and 3-positions
of the thiazolidone ring cause disappearance of the activity, and (6) the carbonyl
group at 4-position as well as the bivalent sulfur at 1-position is essential.

This report describes experiments designed to obtain some insight into the rela-
tionship between the chemical structures, antitubercular activity, and properties
antagonistic to biotin of these compounds.

Material and Methods

The microdrganism employed in these experiments was Mycobactervium tuberculosis typus avium.
This was regularly maintained in“the form of slant cultures containing 195 meat extract, 1%

Tasre I. Composition of the Basal Medium

Na,HPO, 3.0g.

KH,PO, 4.07

MgSO, 0.67

Sodium citrate 2.57
Asparagine 5.07

Glycerol 20.07

Tween 80 (in 257 solution) 20.0cc.
Distilled water 1,000.0 7 (pH 7.0)
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peptone, 0.595 NaCl, 10% glycerol, and 1.5%5 agar. Inoculum for studies was prepared by trans-
ferring the culture from the agar slant directly into 5 cc. of sterilized basal medium. The culture
was incubated at 37° for 48 hours.

The basal medium employed is given in Table I.

Procedures :

i) Determination of Antitubercular activity : Five milligrams of acidomycin sodium or its
related compounds were added to 5cc. of the basal medium in the initial tube, and then diluted
by consecutive 5-fold dilution. The dilution series were sterilized by autoclaving at 151bs. for
10 mins. and, after inoculation with M. tuberculosis typus avium (48-hr. culture), incubated at 37°
for 48 hrs. and the resulting turbidity was measured electrophotometrically with Coleman-Junior
spectrophotometer at 650 mpu.

ii} Determination of Antibiotin activity : Bacterial growth in the basal medium was inhibit-
ed by the addition of 10+v/cc. of acidomycin sodium or its related compounds having antitubercular
activity. One cc. of a basal medium containing 10 y/cc. of biotin was added to 4 cc. of the above
medium in the initial tube and consecutively diluted by 5-fold dilution as described above. The
resulting turbidity was measured as in i).

Samples tested are given in Chart 1, and it was previously reported by Miyake® that com-
pounds (I) to (W) had antitubercular activity whereas compounds (IX), (X), and (XI) were not
effective toward tubercle bacilli.

Caarr 1.
?—w—?H—«HhLVCO-R H,N-NH.CO- (CH,)5»CO-NH-NH, (W)
CH, NH S——CH-CgH;
Ne 1
r CH, NH
Ne
?——CH"(CHQ)f,‘CHzOH 6 (IX)
CH, NH S——CH-C¢H,
N 1
1t CI{2 IJ_C%I{5
(1) Ne/
(I) R =0CH; I )
(m)  =O0C.H;
(V)  =NH.NH, ?““CH“CJ%
(V)  =NH-N=C(CHy), CHy N-CH,CgH,
(V) =NH-N=C¢H,,05 e/

-

Results and Discussion

Antitubercular activities of various compounds related to acidomycin are given
in Table II. It was observed that compounds (I) to (V) also showed antitubercular
activity under the present experimental conditions. They inhibited the growth of
avian type tubercle bacilli at a dilution of 0.32~1.67/cc., while compounds (IX) to
(XI) affeccted the growth slightly.

TasLe II. Antitubercular Activity of Acidomycin or its Related Compounds
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* 37° 48-hr. incubation.
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Fig. 1. M. tuberculosis typus avium, 37°, 48 hrs. Fig. 2.

TaBrLe M. Effect of Added Biotin in the Culture Media containing
10y/cc. of Acidomycin or its Related Compounds
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Antagonistic activity of biotin to the antitubercular activity of these compounds
is shown in Figs. 1~2 and in Table m. The growth inhibition of tubercule bacilli
caused by 101y/cc. of these compounds was reversed by the addition of 3.2 mv/cc. of
biotin in all cases.

The compounds (1) to (V) are all endowed with factors necessary for the com-
pounds of these series to exhibit antitubercular activity, and the fact that all of
them are antagonistic to biotin in activity seems to show a part, if not all, of the
mechanism of their antitubercular activity.

Although pimelic acid was already reported to have no antagonistic activity to
acidomycin, it is interesting to note that pimelic acid dihydrazide is antagonistic to
biotin as shown in Table I and has itself a strong antitubercular activity.

Since this seemed to be due to the introduction of the hydrazide moiety, experi-
ment was made with isonicotinic acid hydrazide (INAH) under the same conditions,
but the growth inhibition caused by 10 ¥/cc. of this hydrazide was not reversed even
with 2/cc. of biotin.

Recently, Pittilo et al.®> reported that the growth inhibition of A. aerogenes and
Mycobacterium strain AF2 caused by isonicotinic acid hydrazide was reversed by
biotin, but in the present experiments with M. tuberculosis typus avium the growth

inhibition was not reversed by biotin.

We are deeply indebted to Dr. S. Kuwada, Director of this laboratory, for his permission for
this investigation and publication. We also express our grateful thanks to Drs. S. Tatsuoka and
A. Watanabe for their encouragement throughout this work.

Summary

The relation between the chemical structure, antitubercular activity, and anti-
biotin activity of various compounds related to acidomycin was examined with

Mycobacterium tuberculosis typus avium.
’ (Received December 12, 1955)
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