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The diurnal

variavon of duty cycle over a period of eleven maonths
is depicted in Fig. 3. This (like that of the bursts
rate) clearly shows a maximum in the early morning
and a minimom In the evening hours and is
more or less sinusoidal in  nature. The range of
vaication is from 2 to 8. The annual variation of
duty cycle shows a maximum value near Mar.-Apr.
and a minimum around February (Fig. 4). The range
of variation is about 3-593.

The duration of meter busts varies from a fraction
of a2 second to many sesonds but more than 95% of
bursts have duration less than 5 seconds. The djstri-
bution of duration of echoes of duration less than 5
seconds is shown in Fig. 5. All the above results were
obtained by studying one second bursts only.

The resuits give a quantitative idea of the important
chgracteristics of the meteor bursc propagation which

are essential for design of a meteor burst communi-
carion System.

Detence Electronics D. K. GANGOPADHYAY.
Applications Laboratory,
Dehra Dun,

October 22, 1977.
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SYNTHESIS AND STRUCTURAL STUDIES OF
TETRATHIOCYANATE COMPLEXES WITH
FIVE MEMBERED RING MOLECULES
AS LEWIS BASES

RECENTLY!?, we have studied the effect of six mem
bered ring lignds towards the mode of tniocyinate
bond.ng in tetrathiocyanite complexes, It has been
peinted out that the mode of thiocyan:te bonding
depends upon the niture of the ligind and metal,
In the present comHnunicition we ar¢ presenting the
synthesis and structural stuaics of some new bj netillic
tetrathiocynite complexes with five membered 1ing
ligands having multisites of bonding, oo ™

Synthesis ¢f the compiexcs oand physicol measuye.
ments were Mwe as  desaiibed  earlicr®® These
complexes have been characterized by clemento] o=
lyhih, moelar cundm.tuh:e, nugnetic moment  and
infrared spectiol studics, I lemental anolses indecte
the complexes to be of the type CubM(NCS), x L
IM = CaQD, Hp() x =2 4 and L= Thivzolidine-
hione (tzt), thivhydwntom {thn) and Ethylenctbioniey
(ctn)]. To establsh the stiucture F the complexes,
group theoreticdl caleulation hng also been pey fog med,
treating Dginds as points (),
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TABLE I
Anailytical molar conductance and Magnetic Momeny data
va Copper 7, Metal 9 Nitrogen ¢, Sulphur
(Hg/Cdq)
Cﬂmplexes Colour MP., - — —~ - T ety AM in ace-
("C) «cal. obs. cal. obs. cal. obs. cal. obs. (BM.) tone(cm?)
mho/mole)
(Etl.l )I Cu (NCS):
Hg (SCN), Yellow 105 g8 9-0 24-4 239 15:-9°15-4 27-3 25-9 175 255
(etu), Cu (NCS),
Cd (SCN), Yellow 120 10-3 97 18-1 17-7 18-1 18-0 31-2 306:8 1-78 24-8
)(tﬂ): Cu (NCS), !
Hg (SCN){ Green 220(d) 85 8-0 !27'2 269 114 11-0 34-9 24-3 1-87
[Cu (tzt) O]+
[ Cd (NCS),)] Yellow 145() 7-1 70 12-6 12¢1 12:0 18-0 450 450 1-70 92:5(1:1)
(SCN), Cu (NCS),
Hg (thn), Yellow 170 (d) 8-2 86 27-4 272 15-4 149 264 26°3 1:74 30-0
[ Cu(thn))]
[Cd(SCN)QI“ Yellow 120 7-2 7-1 12-8 12-3 19-2 18-8 29:3 28-9 1-80 88:-5(1:1)

d = decomposes.

All the three figands have several possible sites of
bonding, viz.,, ring sulphur, thiocarbonyl sulpltir,
carbonyl oxygen and imjno nitrogen. To decide tte
actual site of bonding, we have recorded the spectra
of ligand in chloroform in order to eliminate the effect
of hydrogen bonding.

In “tzt’ and ‘etu’, there is a negative shaft of the
order 90-135cm~! in NH stretcning freqiency on
complex formatic n, indjcating that the mmino nilcgen
is the coordinating site in these ligends*®, There is
no shift (cr slight positive shift) in the bands of thic-
cairbonyl sulphur and ring sulphur vibrations which
indicate that these sites are inert towards coordination.
In the case of thiohydantoin, there is a negative shift
of the order 25-30 cm! in the bands of thiccarbonyl
vibrations on complex formation, indicating thio-
carbony! sulphtr as the donor site®, The bands due
to immo mtrogen and carbonyl oxjgen are either
uneffected or shifted slightly towards higher fiequency
region which rules out the possibility of being imino
nitrogen or carbonyl oxygen as the donor sites in
“thn' (Table 11).

On the basis of structure, complexes are dividec
into three groups :

I. Cationic-Anionic Complexes : ViZ.,
[CuL,)*+ [C4 (NCS),]~~ (L = tzt, thn).
The molar conductance data of these complexes in

tion and nwure of infrared spectral bands due to YCN,
yCS and 9NCS modes as presented in Table II clearly
indicate that thiocyanates are N-bonded jn *itzt’

and S-bonded in ‘thn’ complexes®®™?, These

complexes are yellow in colour having magnetic
moment values of about 1-75 B.M.

On the basis of these results, a c¢ationic-anionic
structure in which four ligands are attached to copper
to form planir cation and thiocyanate to cadmjim
to give tétrahedral anion, mey be proposed

[CaL J** [Cd (NCS),]~~ (L = tzt, thn)
D,, Td

Lt the propdsed structure is true then cation will belong
to Dy, and anion to Td point groups. Assuming these
point groups we have made group theoretical calculae

tions, The similarity in the observed and calculated
bands favours the proposed structured,

11, Monomeric Bridged Complexes : viz,,

(eti), Cu (NCS), Hg(CSN},, (SCN), Cu(NCS),
Hg (thn),, (etu), Cu (NCS), Cd (NCS),.

The mdlar conductance of these combplexes in acetone
indicate that they are non-electrolyte. The position,
n.ture and nhumber of infrared spectral bands due to
yCN, yCS and JNCS modes 25 presented in Table I
clearly show the presence of both bridged and terminal
thiocyanate groups®¥*~%, These complexes are yellow

acetone are equivalent to 1:1 electrolyte, The posi- in colour -having magnetic moment values of about
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175 B.M. On the basis of these results a mono-  Chemistry Dep.a.rtmeﬁt. S. A, Kuan.

mic b, idgad structure as shown in Figs, 1 and 2 may
be proposed.

ety NCS SCN
Y
etu’/ \NCS/ \SCN

[M=Hg (D), Cd (IN]

Fiz. 1
N

SCN/ \ NCS/ \thn

Fig. 2

SCN thn

Siace in *etu’ ‘N’ is donor atom which is hard, will
p-efer to link with copper whereas in ‘thn’ in which
*S° is the dznor atem which is soft will prefer to link
with marcury according to HSAB theory®. I tbe
propcsed structares are true then they will belong 0
C., point grour. Assuming this point group, we have
cilcilated the infrared active mcdes and compared with
the cbsarved bands, This comparison again favours
our proposed structures?,

Polymeric bridged complexes t viz.,

Y(tzt),Cu (NCS)y Hyg (SCN). (.

The position and the nmumber of infrared spectral

111,

bands die to YCN, yCS and oNCS modes as presented

in Table II cleirly indicite the presengce of only
bridging thiocyantte groups in this complex®3,7-?
This complex 1s insolible and decomposes at high
temazratires. Onthe basis of these resilts a polymeric
bridg=d structure in wiich the ligrnds are attoched
to coppar my be suggssted as shown in Fig. 3. Thus
copper acqtre distorted octehedral or tetragonal and
mzrcury tetrahedral coordination gecometry.

ezt

NCS SGIN

v\ ‘ / \/ \l\

. v/
/ /tLt\uNCS \SG'N/

Fi1G. 3

This complex ag*in belongs to C,, point group for
which the cilculated and observed bands are compared.,
This comparison favouys the proposed stricture, Tre
tent-tive assignments of yM-NCS, yM-L, yHg-SCN
and yHg-L modes are also given in Table II in some,
complexes,

The authors express their sincere thanks to the CD_RI
Licknow, for providing instrumentation fagilities,

M.LK. College,
Bailrampur (U.P.)
and
Chemistry Depastment,
Dzlhi College of Engincering,
Delhi 6, December 28, 1977.
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HEAT OF FORMATION OF SOME ORGANIC
COMPOUNDS USING IQC-»-TECHNIQUE

HEAT of Formation of benzanthrone., acedianthrone,
flavanthrone and some other ofganic compounds con-
taining hetero-atoms have been calculared using 10C-
w—technique. The tesults obtained are ip agreement
with the experimental values, whete ever available.

10C—w—technique has been widely usedrs o calcu-
late the heat of formation of ofganic compounds.
5. C. Tiwari® has calculated the heat of formation
of some cyclazines and some other organic compounds
containing heteromolecules. The results obtained are
in fairly good agreement with the avajlable experi-
mental results. In the present paper the method has
beenr further used to calculate the heat of formation
of benzanthrone, ~acedianthrone,

some other organic compounds
molesules,

Method of Caliulation

The heat of formation of an organic compound is
equal to the sum of the total #w-bond and ¢—bond
energies (Eq. 1).

~ AH, =Eqy + Eqs

flavanthrone and
containing hetero-

(1)



