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after the deposttion of each layer, an ultrathin oxide
layer mry e2iso be formed which may be an importent
factor in increasing the resistivity.
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STUDIES ON THE INSECTICIDAL AND
ANTIMICROBIAL PROPERTIES OF SOME
CARBAZOLE DERIVATIVES

CarBazoLEe derivatives aie biologically active display-
ing antibacterial and antifungal activities’»2, These
were synthesised by Borsche method3 and Japp-Klinge-
mann teaction®. According to the Borsche’s modi-
fied method of Fischer Indole Synthesis, the conden-
sation of phenyl hydrazine hydrochloride with appro-
priate cyclohexanone derivatives, in the presence of
sodium acetate, yielded tle cortesponding hydra-
zones, Which on cychlisation in presence of aqueous
sutphuric acid, afforded the corresponding teira-
hydrocarbazole detivatives (I, 1I, and 111). Tke
tetrahydrocarbazole derivatives, on chlroanil dehydio«
genation, furnished the appropriate carbzole derivatives
(IV, VI and V). Compound (V) was prepared in
the same way, but the corresponding tetrahydrocarbas
zole had not been isolated in the pure siate.

Carbazole compounds were also prepared by Japp-
Klingemann reaction. The reaction of aniline hydro-
chloride with 2-hydroxymethylene cyclohexanone
derivatives’ furnished the comesponding substitited
hydrazones, which on indolisation in acidic medium
afforded the corresponding 1-0x0-1, 2, 3, 4-tetrahydro-
carbazole derivatives (VIII, 1X and X). On Wolff-
Kishner reduction (Huang-Minlon modified method)
the oxo~derivatives furnished the cotresponding tetra-
hydiocarbazole derivatives (I, IT and 1II), which on
chiorarnil dehydrogenation afforded carbazole deri-
vatives {1V, VI and VII).
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Two carbazole alkalcids glycozofine®?  (X1) and
slycozohidine®* (X11) were isolatcd frcm  the reot-

bark of Glycosmis pentaphyita (Retz)) DC. Glycozoline
(X1) on demethylation by HBr furnished 3-mett y[-6-
hydroxy-catbazole® {XJ1I) and giyeozolidine on similas

treatment  furnished 2-methoxy-3-methyl-6-hydroxy-
carbazole®s7 (XiV),

&

) R, =Ry =R, =H, R,=Me
(I0) R, =R, =R, =H, R, = Me

R

(1V)

R1=R1:R3:R4:H
(V) R3=R3=R4=H, R1=Me

(VI) R, =R;=R;=H, R;,=Me

- (VID) R, =R, =R, =H, R3=M‘3
XI) R,=R;,=H, Ry=Me, R;=0Me
XI) R, =H, Ry=R;=0Me, Ry =Me
(XIID R, =R;=H, Ryg=Me, R, =0H
(XIV) Ry, =H, R;=0Me, R; =Me, R; =O0H

R, Ra

N
H

(IX) R;=Me, Ry =R, =H

0

Insecticidal propertics of these fourteen carbazole
derivatives in comparison with DDT were studied by
spraying directly 10 ml ethanolic solution of each
compound at 0:5%] concentration on bouse-flies
(Musca domestica L.} collected in wire-cages. Ina
separate cage house-flies were sprayed with 10 m]
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alcohol t(control). The cages were well ventilated;
after 10 minutes food and water were supplied to the
flies. After 24 hours the percentage of mortality was
counted. TFour 1eplications were made at each con-
centration, All the experiments weie carried out at
35 £ 1°C,

Studies of the insecticidal properties reveal that the
mortality of house-flies are highest in DDT (97%).
Next to DDT we have the toxicity of tetrahydrocarba-
zole (1), 2-methyl tetrahydiocarbazole (II) and
3-methyl tetrahydrocarbazole (11I) (ca. 84-3%). The
toxicity of these tetrahydrocarbazole derivatives (I,
II, III) are greater tran those of the corresponcing
carbazole derivatives (IV, VI and VII). The tcxicity
of (), (II) and (111) are more or less the same. But
the presence of oxo group in I-position of tetrahydro-
carbazole derivatives diministes tteir toxicity. Of
the 1-oxo-tetrahydro-derivatives, the toxicity of
1-oxo-tetrahydroca-bazole (VIII) > 1-oxo-2-methyl-
tetrahydrocarbazole (IX) > l-oxo-3-methyl-tetra-
hydroacarbazole (X). Carbazole (IV), 1-methyl] carba-
zole (V), 2-methyl carbazole (VI), 3-methyl carbazole
(VID, glycozolidine (XII) and . 1-oxo-3-methyl-tetra-
hydrocarbazole (X) have more or less the same degree
of toxicity, bit the toxicity of 2-methoxy-3-methyl-
6-hydroxy carbazole (XIV) is much lower. Glycozo-
ine (XI) and 3-methyl-6-hydroxy carbazole (XI1II)
have little or no toxicity,

The glycozolidine (XII) is toxic but glycozoline
(XI) is not. Hence the introduction of another
methoxy group in the 2-position of glycozelidine makes
the tesultant compound toxic. If the methoxy group
at the 6-position of glycozolidine (XII) be converted
to hydroxy gloup, the resultant compound becomes
less toxic. Moreover, the toxicity of carbazole deri-
vatives is highly enhanced by the presence of partially
reduced nucleus.

The inhibitory effects of the ten syntretic carba-
zole compounds (I to X) were studied against ten
microbes, viz., (a) Microsporum gypseum, (b) Cundidu
albicans, (¢) Epidermophyton floccusam, (d) Tricophyton
rubrum, (¢) Alternaria solani, (f) Awpergillus niger,
(g) Helminthosporium sativum, (h) Curvularia lunata,
(i) Escherichia coli and ()} Sraphylococeus aureus by
agar diffusion method, The agar medium  wus  at
first inoculated with a 24 h. old cultuse of the test orga-
nism. Filter paper discs (6 mm dia) saturated
with the solution of the carbazole detivatives (10 mg]
m|) in cthanol weie placed on the agar plate, The
zones of inhibition around the discs were measured
after an incubation period of 24 hours at 35° + 1°C,
The antimicr.bial activity of the carbazole deliva-
tives was measured  from the zone of il ibition,

Though carbazdie (1Y) has no pronounced activily
on microbes, the preicn'ue of methyl group in the
l-positicn of the carbuazole nucious ehibanees ts -
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vity. But the methyl group at the 2 or 3 pcsitions
of the carbazole nucleus does not enhance its activity
to a marked extent,i.e., (V)is active on the microbes
but not (V1) and (VII). Tetrahydrocarbazoles (I, II
and III) (particulerly III), show pronounced zcti-
vity. But the presence of oxo group in the 1-position
of the 2.methy] and 3-methyl tetrahydrcezrbazole
derivatives decreases their activity in compzrison to

that of 2-methyl and 3-methyl tetrahydrocarbazole
derivatives.

These investigations clearly skow that tetrahydro-
carbazoles (I, II, III and VIII) are not only toxic
to house~flies, but also have ant fungal and antibacterial
activities, Generally, insecticidal properties are en-
hanced due to tke pressence of partially reduced Feterc-
Cyclic mciety, but at tle same time tke fungicidal
prorerties are reduced. But in the case of tte above
carbazole derivatives it is seen that due to the presence
of partially reduced moiety both the insecticidal and
antimicrobijal properties are enhanced.

Our ttanks are due to Dr, A. N. Chatterjee and
to Dr. (Mrs.) A. Chandra, Department of Microbiolegy,
Bose Institute, Calcutta, fcr giving thke specimen of
scme of the micro-organistus. The help rendered by
Dr. K. K. Datta and Sri M. Choudhury of P.M.
Hospital, Santinjketan, is also gratefully acknowledged.
Thanks are due to CSIR and UGC, New Dethi, for
Junijor Research Fellowships, to DD, N.C.and S. K. B.
respectively, and also to UGC for financial assistance
to the senior autkor (B. P. D).

Department of Cherhistry,
Yisva-Bharatj,
Santiniketan, Ocrober 17, 1977,

um— ienl—

# For correspondence,

1. Das, K.C., Chakratorty, D. P, and Bose, P, X.,
Experientia, 1965, 21, 340,
2. Chakraborty, Debi P,, Das, Kalachand, Das,’
Basudcb, P. and Clowdhury, Bijoy, K., Trans.
Bose Res. Inst., 1975, 38, 1.
3. Barclay, B. M, and Campbell, N., J. Chem, Soc.,
1938, p. 8,
Kent, A, and Mec. Neil, D., #id,, 1938, p. 8,
Chakraborty, D. P., Phytochem., 1969, 8, 769,
— and Das, B, P, Sci. and Culr., 19664, 32, 181,
—, — and Basak, S, P., The Plamt Biochem, J.,
1974, 1, 73,

D. N. CHOWDHURY,
S. K. BAsAK,
B. P, Das*,

SNawm s

— e

SYNTHESIS OF NEW ANTICOAGULANTS AS
RODENTICIDES AND THEIR TOXICQULY
AGAINST BLACK RAT (RATTUS RATTUS LIN,)

fnrroduction

Tyt advent of anticoagulont rodenticides jn 1930
ma hed a tutming poant e redent control sirategy as
voollered three man advantages, such as bagt being




