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reciprocal plots of k1 or ky™t vs [acetone]™ have
been found to be linear with intercept on the ordinate
indicating that both the wuncatalyzed and micellar-
catalyzed oxidations proceed via complex formation
obeyving Michaelis-Menten kinetics, The rate law is
therefore of the form,

1 or | 1
ke ky Kk, kK [acetone]

The values of &, and K have been evaluated from the
intercept and slope of the Michaelis-Menten plots,
The value of k, is found 1o be 4+7 X 105~ for the
uncatalyzed as well as the micellar reaction. But
K is found to e greater for the micellar reaction,
K =2-1 mol~' dm?® for the uncatalyzed Ce(lV)-
acetone reaction and K = 2-7Tmol! dm?® for the
miceliar-catalyzed oxidation, These data show
clearly that the rate aceleration is due to an increase
in equilibrium c¢onstant for complex formation, i.e.,

the stability of Ce(IV)-acetone complex is increased,
in présence of micelles.
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MEENAKSHTI MARUTHAMUTHU,
G. UsHA,

SOME NEW BIS-TETRAHYDROCARBAZOLYL
METHANE DERIYATIVES AND THEIR
ANTIMICROBIAL PROPERTIES WITH RESPECT
TO THOSE OF THE CORRESPONDING
TETRAHYDROCARBAZOLES

PrREVIOUS report reveals that the condeénsation of
carbazole with formaldebyde takes place at 9-posi-
tion rather than 3-position, if the 9-position remains
unblocked!. Qn this ground we prepared three new
bis-tctrahydrocarbazolyl methene derivatives (IV, V

and VI) from the corresponding tetrahydrocarbazole
derivatives (I, IT and III)%,

Recent comparative studies of the pesticidal proper-
tics of some tetrahydrocarbazole derivatives along with
carbazoles show that due {o the presence of partially
reduced moiety the pesticidal properties of tetrahydro-
carbazoles are enbanced?, Now we report the studies
of 1the antimi¢robial properties of three new bis-tetra-
hydrocarbazolyl methane derivatives with those of
the corresponding teirahydrocarbazole derivatives,
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(I) RE = Ra = H
(ID Rz = CH, Ry =H
() R; = H, Ry = CH,

R

3J

"3

(IV) R: = Ry = H
(V) Ry =CH;, Ras = H
(VI) Rg — H, R3 == CH3

The following procedure was adopted for the prepa.
ration of bis-tetrahydrocarbazolyl methane derivatives-

Paraformaldehyde was added to the acetic acid
solution of the tetrahydrocarbazole derivative (I, U
or IU) and boiled for 2-3 mnutes. After boiling
small amount of 4% concentrated suiphuric acid in
acetic acid was added whken a precipitate was
obtained. The product on crystallisation gave white
crystals of Dbis-tetrahydrocarbazolyl methane deri-
vative IV, V or VI), Crystallising medium for
bis-(9-(1,2,3,4-tetrahydrocarbatolyl)) methane (V),
m.p. 145°C, was cyclohexane, whereas bis-(9-2
methyl, 1,2,3,4-tetrahydrocarbazolyl))-methane (V),
m,p. 175°C, and bis-(%- (3-methyl, 1,2,3 4-tetra-
hydrocarbazolyl})) methane (VI}), m.p. 165° C, were
crystailised from ethyl acetate and petroleum ether
(40°-60° C) mixture, Compounds IV, V¥V or VI)
are soluble in cyclohexane, berzene, chloroform and
ethyl acetate, but very slightly soluble in alcchol,
Homogeneity of the compounds were studied by

t.le.

Analytical data and IR speciral data are presented
in Table 1.

IR spectra of the compounds (1V, ¥V and V1) show
the abscnice of peak of ~NH- group pear about
3400 cra), which was prescat in the spectra of tha
cgrreﬂponding tetrabydrocarbazoles (I, 1 and HI;L
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TabLE 1
Compound m.p. Analytical data IR (Wavelength in ¢ra?)
(IV) 145°C Found : C 84-60¢, 2930, 1610, 1455, 730
H 6-91%
N 3-55¢/
Calculated for
Ca HgyN; ¢ C 84-74%
H 7-34¢/
N 7-9%
(N 118° C 3420, 1620, 1470, 740
(V) 175° C Found : C 84-47%, 2920, 1610, 1450, 730
H 8-25%
N 6-85¥
Calculated for
CpHyo N, - C 84-81¢/
N 7-85%
N 7-32&/
an 114°C 3350, 1610, 1470, 757
(v 165° C Found : C 84-30%; 2920, 1610, 1455, 730
H 8-33¢
N 6-88%/
Calculated for
Cor HyoNy
C 84-81¢,
H 7-85%
N 7-32%
an 111°C 3400, 1640, 1445, 730

— A ——
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Moteover, the band as 2920, or 2930 cm™ of IV, V
and VI show the presence of >N-CH-N<, which is

absent in I, T and YII. So it is evident that the
condensation takes place at the 9-position of the
tetrahydrocarbazoles and not at the 3-position.

The N.M.R. spectra {90 Mz in CDCL) of IV, V
and VI also show the absence of -NH- proton, but
the presence of ~CH,~ protons are found at about
5-78 in all cases. NMR spectra also account for
all the 26 protons present in IV and 3% protons
present in V or VI, Hence the new bis-(9-tetrahydro-
carbazolyl) methane derivatives should be represented

by the structures (IV), (V) and (VI).

Studies of the antimicrobial properties of the bis-
(9-tetrabydrocarbazolyl) metbanes dyv, V znd VI)
with those of the corresponding tetrahydrocarbazoles

(I, IT and III) were carried out by agar disc method.
The inhibitory effect of the compounds were studied
in vitro against the following microbes :

(a) Microsporum gypseum, (b)) Candida albicans,
(¢) Epidermophyton floccosum, {d) Trichophyton vubrum,
() Alrernaria selani, (f) Aspergillus niger, (g) Helmin-
thosporium sativum, () Curvalaria lunata, (i) Escherichia
coli and (j) Staphylococeus aureus,

The agar medium was first inoculated with a 24
hours old culture of the test-organism. Filter paper
discs, after proper saturation with the solution of the
bis-(9-tetrahydrocarbazolyl) methane derivatives IV,
V or VI) at the concentration of 1 rng/ml in benzene,
were placed on the agar plate. Similar experiments
were performed with the tetrahydrocarbozole deri-
vatives (I, IT and III). Control in benzene was run
side by side. The zone of inhibition around the discs
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with respect to control were measured after an incu-
busation period of 24 hours at 35 + 1° C,

The bio-assay clearly shows that the activity of bis-
(9-tetrahydrocarbazolyl) methane derivatives IV, V
and VI) is much lower than those of the corresponding
tetrahydrocarbazole derivatives (I, Il and ILI}.

The authors express their thanks to DAE, Bombay,
India, for Junior Rescarch Fellowship to Miss B.
Choudhury, and also to Dr. S. P. Ghosh, Indian
Association for the Cultivation of Science, Calcutta,
for some IR spectra,
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HYDROTHERMAL SYNTHESIS OF OOLITHS

Introduction

HyDROTHERMAL phase equilibria studies were being
carricd out in this laboratory in the system Y,0;-
Fe,0.-H,0-CQ, using oxalic acid and formic acid
as source of CO, and H,O, in the system, During
the initial random runs made across the temperature
range of 150-800° C at low pressures (50-300 atmos-
pheres), certain unusual development of oolitic
textures werc noticed, in addition to the development
of several yttrium carbonate hydrates isostructural
with natural minerals, when formic acid is used.
The intention of the present note is to report for the
first time, the synthesis of ooliths under hydrothermal
condition and to discuss the probable mechanism of
the development of oolitic textures,

Experimental

Y,0,-Fe,0,~H,0-CO; system was studied by
taking Y.Q,/Fe,0O; in the rafio 3 :5 and concen-
trated formic acid as the source of CO, and H,O,
About 100 mg of well ground Y.0,/Fe,0, mixture is
taken in platinum ampoules (5 em length, Smm 1D
and 2 mm wall thickness), The ampoules are sealed
by crimping the open end with 3 jaw chuck and welding
with arc welding unit. Leak 1in the ampoules is
checked through extended beating before the experi-
ment and checking the weight after the run. Tuttle
type cold scal vessels are used with Tempress Hydros
thermal unit HR-IB-4. Runs were conducted for
90-100 hours, and the vessels are guenched after the
run, to room temperalure before venting out lhe
pressure. The vessels are introduced in the pre-
heated furnaces with distilled water as pressure trans-
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mitting fluid. The product after the rua is washed
with hot distilled water and identified by X-ray powder

diﬂ"rac:tiun method (114-6 mm camera with Co Ka
radiation),

Results and Discussion

Alihough a large number of experiments are
conducted both with oxalic acid and formic acid, we
are presently reporting only the results of a few selected

experiments with formic acid, The formation of ooliths
takes place at 200° C (Table I).

TABLE I

Details of hydrothermal experiments in
YZO:;"'FEEO;;‘—HCOOH systent

e—

—

Temperature Pressure Product
(" C) (psi)
150 1000 C,H.FeO42H,0 + a-Fe,0,
+ Y(HCQQ),
200 4500 FeCO,; + Y(OH)CO.—A
(Ooliths)
250 500 Fe,04 + Y(OH)CO,—A
483 6250 Fe;04 + Y20,CO—~Type I1
630 4000 YFreO,; + Fe,0;
78S 6500 Y¥eO; + Fe,04

)
—

e—

At 780°C YTFeO; (orthorhombic) and Fe;04
(magnetite) are the stable phases, while at lower
temperatures, Fe;04 and Y,0,CO,—Y1 (hexagonal)
are the stable solids, Experiments below 300°C
vield a stable carbonate phase, Y{OH)CO,—A (ortho-
thombic) isostructural with natural mineral ancylite
along with FeCO,-siderite phase. Good single crystals
of these compounds have been obtained, Experi-
ments below 200° C yield Fe(HCOO), . 2H,0 and
Y(HCOO), along with ¢-Fe,O; as stable phases, Ia
addition to the carbonate phase, wnusual, spherical
ooliths are also formed. Some of them are loose
while some are intimatcly clustaréed and Jowned
(Figs. 1 and 2 respectively). Most of the ooliths are
found broken into exact hemispheres (Fig, 3). X-ray
analysis of the crushed ooliths showed the presence
of siderite and ancylite, The core of the ooliths is
eitter of ancylite or of siderite. In cerfain ooliths
upto seven Thythmic layers can be clearly seen with
sharp demarcation, Single crystals of ancylie-like
phases are found to grow on the externdl surface of
the outerntost shell which, invariably, is of ancylite
composition, Figure 4 shows a number of hollow
hroken shells made entirely of ancylite composition,
Analysis of the sumple was not possible for want of
bulk material,



