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mnfrared have calcium in large quaotities. Similarly
sampic C wdentified as calcium phosphate by infrared
contains significant amount of magnesium. The pre-
sent investigation indicates that plasma emission
spectroscopic method will completely identify all the
elements present in the sample.

The difference in the contents of the vanous ele-
meuts in the stones may be due to the defect in the
mineral metabolism or due to difference tn the dietary
habits of the individual. The human body 1s known to
contain several elements’. As the elements are ex-
tracted from the blood and precipitated in the urinary
bladder, the comparison of the elemental analysis of
the blood with that of stones will throw more light on
the mechanism of formation of stones.

The authors are thankful to M/s Systronics Litd.,
Madras for arranging to get the data from plasma
emission spectrometer through their principals in USA
and also to the University Grants Commission, New
Delhi for financial support and to the Director of this
Institute for encouragement.
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PREPARATION AND CHARACTERIZATION
OF SOME DIALKOXYTUNGSTEN(V])
OXYPSEUDOHALIDES
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Department of Chenustry, Unwersity of Delh,
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PSEUDOHALIDE complexes of dicyclopentadi-
enyltungsten(VI) oxydichloride and those of WOCI,
and WQO,CI; have been prepared'-2. Complexes of the
type (n-CsHs)MX,; and (m-CsH)WXY (where M
=W or Mo, X =N;, NCS; XY = mixed ligands
CL/NCS, NCS/SCN, MeO/CN, EtO/CN) have also
been reported®. However, there 18 no mention in the
Iiterature about the pseudohalide derivatives of
dialkoxytungsten(VI) oxydichlorides. We have already
prepared and characterized the derivatives of
dialkoxytungsten(VI) oxydichloride, WO(OR),Cl,(I)
by the interaction of WOCIl, with corresponding
alcohols in dry benzene in the absence of ammonia gas.
Thus we thought it worthwhile to study the displace-
ment reactions of (I} with pseudohalogens.

In the present communication, we seport the
pseudohalide derivatives of the general formula
WO(OR),; X, (where R = CH,, C,H, i1so-C H,, n-
CiH,, tert-C,Hg; X = SCN, NCO, N,) prepared by
the interaction of potassium (or sodium) pseudohalide
with WO(OR),Cl; in THF/CHs,.

WO(OR),Cl, + 2KX - WO(OR),X, + 2KCl

The complexes are characterized by elemental analysis
and infrared studies (tables 1, 2).

All operations were carried out under strictly anhy-
drous condifions using liguid nitrogen trap since the
compounds involved are sensitive to moisture. The
solvents were dried and purified before use. Tungsten
was precipitated as oxinate and then ignited to WO;.
The carbon and hydrogen were determined by semi-
micro analytical methods. The presence of various
pseudohalogen hgands and alkoxy groups was inferred
from the 1R spectra recorded on a Pye Unicam (5P
1200) spectrophotometer in KBr pellets.

Preparation of thiocyanaro, cyanato and azido com-
plexes of WO(OR),Cl,

Dimethoxytungsten(VI) oxydichloride (0.5 g, 0.0018
mole) was dissolved in 80ml of dry THF/CgHs.
Pseudohalide (KCNS, KCNO or NaNj), in twice the
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Table 1. Analytical data for dialkoxytungsten(VI) oxypseudo-
halides

L ekl i

Ml

7 Analysis Found (Calcd))

Table 2 Vibrational frequencies {(cm™') of dialkoxy-
tungsten(V 1) oxypseudohalides

8 (NCS)

Complex (solid) W C H
WO(OMe),(SCN), 47.20 12.51 1.50
(48.65)  (1270)  (1.59)
WO(OMe),(NCO), 52.36 13.35 1.65
(53.16)  (1388)  (1.73)
WO(OMej), (N;), 52.50 6.88 1.70
(53.16) (6.92) (1.73)
WO(QE),{SCN); 44.30 17.60 2.10
(4528)  (17.73)  (2.46)
WO(OE1),(NCO), 48.86 18.80 2.55
(49.18)  (1926)  (2.67)
WO(OEt),(N,), 4895 12.75 2.60
(49.18) (12.84) (2.61)
WO(OPr'),(SCN), 42.10 22.00 3.15
| (4237) (212  (3.23)
WO(OPr');(NCO), 44.60 23.25 3.35
45.75)  (23.89) (3.48)
WO(OPr);(N,), 43.20 16.95 3.30
(45.75) {17.92) (3.48)
WO(OBu"},(SCN), 38.60 25.10 3.20
(39.80) (25.93) (3.90)
WO(OBu"),(NCO), 42.00 27.31 3.90
(42.77) (27.92) (4.19)
WO(OBuR),(N,), 41.63 21.80 4.10
42.77) (22.33) (4.19)
WO(OBu!),(SCN), 38.85 25.16 3.80
(39.80) (25.93) (3.90)
WO(OBu!),(NCO), 41.90 27.02 3.98
@277 (7192  (4.19)
WO(OBuY,(N,), 41.65 21.80 4.02
42.77) (22.33) (4.19)

e

molar excess (0.0040 mole) was added to the solution.
It was stirred and refluxed for about 8-10 hours at
70-80°C. The solution changed colour through va-
rious shades in the case of thiocyanates while in the
case of cyanates and azides the colour change was
much less even on prolonged refluxing and stirring,
The reaction mixture was cooled and filtered through a
G-4 sintered glass disc. The filtrate was evaporated to
dryness under reduced pressure. The residue was
washed with dry THF, dried and recrystallized from
petroleum ether (60-80°C). The other compounds
were prepared using a simiar procedure.

The thiocyanato complexes are decp red in colour
while the cyanato are yellow and the audo are
brownish black. They are stable only in dry and inert
atmosphere, and remain insoluble in common organic
solvents. The complexes are non-volatile and de-
compose in the range 190-220°C.

The IR spectra of the complexes taken in KBr pellets

v(C-N) v(C-S)
R stretching stretching bending
Thiocyanates
Me 2205(s), 2060(w) 750(m) 490(w), 440(m)
Et 2210(s), 2060(b) 740(m) 430(w), 410(m)
Pri  2280(s), 2060(b) 745(m) 440(w), 410(m)
Bu® 2200(vs) 730(m) 480(w), 430(m)
But 2295(s), 2090(b) 730(m) 470(w), 410(m)
R v, (NCO) v, (NCO) 3(NCO)
Cyanates
Me 2240(s), 2070(b)  1280(s) 620(m)

Et 2240(s), 2020(w) 1460(m), 1370(m) 605(m), 565(m)

Prt 2110(s), 2030(b) 1330{m}, 1290(m) S590(m)

Bu® 2230(s) 1460(m), 1270(b) 615(m), 590(w)

R va(NNN] vs(NNN) O(NNN)

Azides

Me 2200(vs), 2140(w), 1260(m), 1230(w), 630(m), 675(w)
2060(b) 1205(b)

Et 2240(s), 2140(m), 1270(m), 1230(m), 590(m)

2040(w) 1205(w)

Pri  2200(s), 2140(m), 1300(m}, 1265(m) 665(b), 615(m)
2130(m)

Buf 2220(s), 2130(w), 1280(m), 1200(-) 620(m), S80(m)
2050{m)

But 2210(s), 2130(w), 1270(m), 1210(m) 610(m), 600(w)
2040(b)

v,, v, and ¢ stand for asymmetric, symmetric and bending
frequencies m (medium), w (weak), b (broad), s (strong), vs
(very strong).

indicate the presence of both alkoxy and pseudo-
halogen groups.

The C-0O stretching band for the alkexy group
normally appears in the region*® 1000-1200 cm™*.
The vibrational bands at about 1190 cm™? have been
assigned according to the literature, to methoxy, at
1160cm ™! to ethoxy and at 1100 and 1150cm ™! to
iIsopropoxy groups while the bands at 1100 and
1150-1170cm ™! are characteristics of butoxy
groups® %, The sharp bands obtained in the region
1610-1700cm~! are probably associated with the
C-0O hnkage of the alkoxy groups.

Metal 1sothiocyanates (M-NCS) have C-8 stretch-
ing frequency within the region 780-860cm™! as
compared 1o 690 -720 cm ™! for metal thiocyanates® 12
(M-SCN). A strong band at 720 cm ™ ! may indicate M-
SCN bonding®?, Appearance of bands in the region
730 750 cm™ ! (due to C- Sstretching, table 2) supgests
that the bonding is probably through sulphur atom,

The NCS bending frequency in  the range
400-440cm ™ of the prepared complexes {table 2)
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accompanicd by weaker bands at higher frequency side
provide further evidence of their thiocyanate structure.
The NCS bending frequency for isothiocyanates!® !
lies 1n the range 450-490cm ™%,

Besides C-S stretching frequency and NCS bending
frequency, confirmation regarding the bonding
through sulphur atom can be obtained from the values
of CN stretching frequency which are lower for M-
NCS complexes as compared to M-SCN com-
plexes!+16, The presence of sharp bands at 2200 cm ™!
(table 2) provides further indication of M-SCN bend-
ing in the prepared complexes.

Although both normal cyanates and isocyanates
show asymmetric stretching band in the same region
2200-2300 cm ™!, the symmetric stretching band is
quite different for them. The isocyanates have sym-
metric stretching frequency, v.(NCO) in the region
1400-1320cm ™! whereas this band appears below
1200cm ™! in the normal cyanates'™2%, The appear-
ance of medium intensity bands around 1300 cm ™! in
the IR spectra of the prepared complexes clearly show
that the bonding is through nitrogen ie. M-NCO
rather than M-CNOQO. Hence the cyanate complexes
prepared are true isocyanates bonded through
nitrogen.

The azide group in the complexes WO{OR),(N;), is
confirmed by the appearance of characteristic asym-
metric N-N-N stretching frequency*'*22 around
2100cm™! (table 2). The two bands in the spectral
range 580-665cm™! are due to doubly degenerate
azide bending motion.

The authors are thankful to uGc, New Delhi for the
grant of a teacher fellowship to pD.
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SOME TYPICAL PLATELET FORMS OF GEL
GROWN BARIUM MOLYBDATE CRYSTALS
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BARIUM molybdate is an important crystal for laser
studies'. It has no natural occurrence, hence its growth
and investigation on habit modification would be of
great significance for better understanding of its
physical properties, We have investigated the growth
of this crystal in silica gel systems?. The present paper
gives a brief account of the typical platelet crystals
grown In silica gel under some strictly controlled
growth conditions.

Single and double diffusion techniques were at-
tempted. Double diffusion technique could yield va-
rious habits in conglomeration, viz tetragonal bipyra-
midals and its modified forms. Single diffusion tech-



