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polarization, 6) for the mixture of fluorescein and
rose bengale (Fig. 2B). These may be due to the
predominant contribution from eosin and fluorescein
respectively. (&) Between 545 nm—570 nm (average
% polarization, 16-5) for eosin—erythrosin mixture
and between 3554 nm~570 nm (average % polariza-
tion, 9:5) for fluorescein—rose bengale mixture. These
correspond to contribution from erythrosin and rose
bengale respectively. Between 532 nm-545 am
(Fig. 1B) and between 530 nm~550 nm (Fig. 2B),
the variation in percentage polarization is due to the
simultaneous emission from both the species of the
mixture,

Thus the present work suggests the possibility of
qualitative analysis of binary mixtures by the use of
fAuorescence polarization spectrum, This method can
be extended to study the effect of aggregation of mole-
cules at higher concentration4,

M. L. PANDYAY,
M. K. MACHWE.,

Department of Physics and
Astrophysics,

Delhi University,

Delhi 110 007.

November 4, 1977.

* Permanent address: Department
M. M. College, Modinagar (U.P.).

1, O'Haver, T. C. and Parks, W. M., Anal, Cher.
1074, 46, 1886.

2. Green, G. L. and OQ’'Haver, T. C,, Ibid,, 1974,
46, 2191,

3,  Azami, T. and McGlynn, S. P., J. Chem. Phys.,
1962, 37, 2413.

4, Pandya, M. L. and Machwe, M. K.,
Phys. Letters, 1976, 44, 93.

of Physics,

Chem,

STUDIES ON ELECTRICAL RESISTIVITY OF
PALLADIUM-SILVER BIMETALLIC THIN FILMS

PaLLADIUM and silver are completely missible in the
solid state!’?, This enables the process of infer-
diffusion between the layers of Pd and Ag even at
250° C. The mechanism as interdiffusion is exploited
to prepare the bimetallic films of Pd and Ag by sand-
wiched evaporation in which a film of Ag is dcposited
between the Pd films, The present communicetion
includes the method of preparation of sampies and
their electrical resistivity,

The samples were prepared on clean glass substrates
of 4 X 2c¢m.? by vacuum evaporation st less than
10-% Tore, using the conventionl high vacuum systent,
The subsirate was cleaned by a suilable detergent,
rinsed with isopropyl alconot and hevied for 3 hours
at 180° C,

In the sandwiched type of deposition, tor prepurimg
the Pd/Ag bimetallic filmy,  the components were
deposited in the order: Pd, Ag, Pd, front o tungsten
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fitament. Each film of Pd/Ag/Pd w.s tten cnhealed
at 250°C in a furnace until the resjstance rtt:ined =
stable value; thus indicating thet tke interdifusicf
phencmenon had ceased. Tle thickness of each
Jayer wes determined by differential weigting in a
microbalance. The bulk density was assumed to
calculate the thickness of ecach metal®, The percentage
concentration of Ag was determined from the known
weights ol each substance, The electrical resistance
wxs measured by standard four probe metrod* at
303° K under atmospheric conditions,

Figure 1 shows the change of resistzance of the
deposits with the annealing tiMe, The interd;ffusion
at the beginning is rapid and then becomes almost
steady, after 1 h of annealing, The values of resisti-
vity of some szmples with different percentages of Ag
by wt. are given in Table I. The thjckness of the
samples is nearly the same {(~ 800 A),
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Fig, 1, Change in resistance during annealing

at 250°C, the thickness of Pd~Ag-Pd layers being
in the order:

(@) 235 A, 27 A and 493 A and

(5) S70A, 163 A and 46 A.

TABLE I

The values of resistivity of some samples with different
percentage of silver by wi.

i

% of Ag by wt, Rasistivily in I

in Pd -Ag bimetailic obhm ¢
Rlms
30 8) 62
13-2 63-90
25-0 59-34
851 4307
The values of the resivtivily  are higher than

those reported by Jeksen e gf® The gher values
of resistivity may be due to the formetion of ovide
fayet over the i which are beated ywvoar, Turther,
as the fims pie Lihen out of yoguum for weghing



490

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]



