Antibacterial Activity ofTetrahydro-B-Carboline-S;Carboxylic Acid and its Derivatives
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1,2,3,4-Tetrahydro-B-carboline-3-carboxylic acid (THBCC) and three of its derivatives, 1-methyl-THBCC,
1-pyridoxyl-THBCC and 1-methyl-1-carboxyl-THBCC have been synthesised by Pictet-Spengler con-
densation and their antibacterial activity was evaluated against five bacterial strains by the agar well
diffusion method. MIC values were determined by the tube dilution method.

B-Carbolines are distributed widely in plants. These
have also been found endogenously in mammalian tis-
sues, including the central nervous system, liver, plate-
lets, plasma and urine!? These have also been reported
to be present in food products and alcoholic beverages®*.
B-Carbolines have been reported to inhibit monoamine
oxidase, to alter the reuptake of biogenic amines and to
interfere with benzodiazepine receptors®. Their partici-
pation in the pathogenesis of alcoholism and psychiatric
disorders has been reported”?,

1,2,3,4-Tetrahydro-f-carboline-3-carboxylic acid
(THBCC) and its derivatives have been synthesised by
~ Pictet-Spengler condensation of tryptophan with various
‘aldehydes and a-oxo acids'*'s. These compounds have
been detected in alcoholic fermentation products such
as beer and wine*'®'% soya sauce*'®2° human milk and
sake?. §-Carbolines have also been reported to show
antiviral???3 and antibacterial?*?® activities. Their photody-
namic toxicity to bacteria, fungi and to larvae of Aedes
atropalpus has also been demonstrated®. Where, as such
properties for THBCCS have not been reported so for. In
this communication we report the antibacterial activity
of synthetic THBCC (1)''* and its three derivatives, 1-
methyl-THBCC (2)"'** 1-pyridoxyl-THBCC (3)'s and 1-

methyl-1-carboxyl-THBCC (4)'*'s, Compound 2 studied .

was the (-)-(1S,3S isomer (B-methyl and B-COOH) which
was the major product. Compounds 3 and 4 are the ma-
jor products of unknown stereochemistry at position 1,
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with B-COOH at position 3. The identities of all compounds
were confirmed by physical and spectroscopic data re-
ported. The antibacterial activity was determined against
five bacterial strains, one gram positive Staphylococcus
aureus and four gram negative (Escherichia coli, Salmo-
nella typhi, Proteus mirabilis and Klebsiella aerogenes)
bacteria. Agar well diffusion method was used®. MIC
values were determined by the tube dilution method?'.
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The bacteria were grown in nutrient broth and incu-
bated at 37°. The test organisms from overnight cultures’
were uniformly spread on the nutrient agar. Five millimeter
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TABLE 1 - ANTIBACTERIAL ACTIVITY OF THBCCS 1-4

Bacteria Zone of inhibition (mm)* compounds
1 2 3 4 ~ Tetracycline (30 pg/mi)
S. Typhi 24 22 5 22 20
P, mirabilis 19 19 2 19 20
S. aureus 16 16 2 12 22
E. coli 19 BT 2 15 ~\ 21
K. aerogenes 12 10 1 8 17

*Zone of inhibition after substration of the well dia. meter of 5 mm. 200 pl of each compounds at 100 pg/ml concen-
tration was used. The data is mean of three determinations.

Table 2 : MIC OF THBCCs 1-4

Bacteria MIC (pg/ml) compounds
1 ’ 2 3 : 4
S. typhi 40 40 320 40
P. mirabilis 80 80 640 80
S. aureus | 80 80 1280 160
E. coli 80 160 1280 160
K. aerogenes 320 320 ‘ ' 1280 640
diameter wells were made to which 200 pl of each com- financial assistance and Mr. B. Jayakumar for secretarial
pound at 100 pg/ml concentration in 50% aqueous metha- assistance.

no! were added. The vehicle itself did not show any activ-
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