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Science
and coordination number: of atoms in the ESTIMATION OF METAL COMPLEXES
surface layer are clammed to play a major OF THIOSEMICARBAZIDE WITH
role (5). CHLORAMINE.T

Y- . THroSEMICARBAZIDE (TSC) has been known as
iy \ a useful complexing ageni for rmetallic ions.
D0 i This compound can be conveniently estimated

2}" o | by its reacuion with chloramine-.T (CAT) under
cal specified conditionst and the method was found
| to be useful] in estimaling two metal complexes
o Zn(TSC),S0O,; and Ni(TSC),(NO;),. It was
o~ B thought to be of interest to extend the method
|
I

E103e

to other metal complexes of TSC, The present
communication reports the preparation and
f | oxidation of some TSC complexes of zine group
\ of metals and a tiransition metal complex
Ni(TSC),50,3H,0 with CAT.
0 . . Materials and method —EMerck TSC was
i\ l /\} \ purified by recrystallization. Triple distilled
water was used for preparing the solutions.

|

; | Approximalely  decinormal CAT solution

| | | (E'Merck sample) was standardized by the

o |ﬁ J k iodometric method. All other reagents were

f\.‘ | \ /’\/ \/ of accepted grades of purity. Zinc perchlorate
|

solution was prepared by slowly dissolving
Y AR zint in §N HCIO, untiil the reaction stop-
ped. The excess zinc was then filtered ofl.
} Standard buffer systems2 were employed for
A preparing solutions of complexes.

I.R. spectra of the complexes were recorded
\, N Y on a Carl Zeiss UR-10 spectrophotometer. KBr
‘T v / ; dise technique was employed.

ol 4 Aoy Complexes  Zn(TSC),(NO,),,  Zn(TSC),
Y S (Cl10,),, Cd(TSC),Cl, and Hg(TSC),Cl,

: e e were obtained by mixing aqueous solutions of
M?ﬁ 2. Radial electron distribation of catalysts A TSC and the corresponding sait in the molar

The author is grateful to Prof, J. J. Fripiat ratio 2:1. The resulting solution was slowly
and Dr. A, J. Leonard for helpful discussionS$ evaporated at 80° on a water-bath and then

and to Mr. J. C. Meeus for technical assistanze, ccoled in ice, when crystals of the complex
The work .was financially supported by IRSIA. appe:ared_ CTYStBI_S of Cd(TSC)ESO4WEI'e obtained
Laboratoire de Physico- P. RATNASAMY. by: s:*.mply scra‘fckzlng the slzdes ({f the beaker c;;mc-;
Chimie Minerale ta1mngithe mixture, Whtlle Ni(TS8C),50,.3H,
42, de Croylaan 3630 Heverlee crystallized as pinkish VIO!et needles when the
' ’ P ’ mixture was kept in a desiccator for 2-3 hours,
Belgium, September 30, 1971, In all cases. the complexes were purified by

I 2. Mann, R.S., /ndian /. Tecinol., 1965, 3, 58. recrystallization from warm waler.
5. Ray, N., Murad, K. M., Anasnd, K. 8. and The elemental composition of the complexes
Nyopi. R. K., Peroleum and Hydyocarbomt 00 determined by microanalyses,
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(7nasa). 1971, 5, 143. . tal-ligand bonding in the

9 2. Leonard. A. J.. Van Cavwelaert, F. and Friplat, The nature of me? gand g e
1. 1., J. Phvs. Chem., 1967, T1, 695, romplexes was established by comparing e_:rr

5. Ratnasamy. P, and Leonard, A. ], Catalysis [ R. spectra with the spectrum of TSC3-9,
Rersciws (In press). This compound has N-H stretching frequencies

> Vagzjl'w?:{rlioﬁg;;ﬁjﬂ;;g CQuanttative fnorsanis at 3389, 3285 and 3194 cm™’ On complexation,
¥ . .

4 Cahen. R. M., Marechal, J] E. M., della Faille, the bands at 3388 and 3194 cm™1 slightly shift
M P. and Fripiat, }. ], Anal. Chem., 1968, o lower frequencies, while a small upper shift

37, 133. : _ . is noticed with the 3285cm™t band. The
6.  Balandin, A. A, 4.7 Fﬂ?ﬂ.h’_!”’ 1938, 10, 96. strong band at 800 cm™! in TSC is attributed
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TABLE I

Oxidation of metal

T i re— e gm PR

complexes of thiOSEmiCﬂrbﬂZide with chloranine-T

Zn Zn Cd
(TSC): (NOQy)4 (TsSC)e (Z104,), (TSC); Clg

e

e I = L

L] o

(d Hy Ni

(TSC) SO, UTSC)e v 1, (1'S1)25043H.0

ey ———m—

e

—

Amount Amount Amount Amount Amount Amount Amount Amount Amount Amount  Amoeuant Amount
tak=n found taken  fouand taken  found taken found taken  fcund taken  found
mg mg mg mg mg mg mg mg mg mg mg mg
1-9 20 3«1 3+0 1.2 1-2 22 2+3 083 08 16 1:7
4+9 4+8 61 61 3.1 3+0 b4 5.3 9. | 2+ () 4- 1 4]
6°8 68 9.2 9.1 61 6.1 7-6 7-6 2+9 2-8 70 "o h;
9.7 9-8 12-2 12-1 9.2 9.2 10-8 10-9 4+1 4+3 8.1 8:3
1446 14+8 153 15-1 12:2 12-1 16-2 16-0 (-2 62 12-1 12-1
18-5 16-8 183 18.2 15+3 18-1 21-6 AR 15-2 100 163 16-3
24+3 2446 24+ 4 24+ 2 2444 24-2 27-0 27+ .. . 306 30+4
to pure »___ (stretch)3, but it could be a the reaction was found te be sluggish with

combination band of (v, v, )% This band
shifts to lower regions by as much as 100 cm!
in the complexes. It is likely that the metal
ion coordinates through both the niirogen atom
of the hydrazonic residue and sulphur atom
of the ligand.

In preliminary investigations, it was found
that the complexes were partially oxidized by
CAT at all pH but the rate of oxidation
slowed down beyond pH 4 (solubility of com-
plexes also decreased beyond this pH) and
the reaction was found to be wvery fast and
stoichiometric at pH 4. This behaviour could
nrobably be attributed to the high rale of
disproportionation of monochloramine-T present
at this pH, to dichloramine-T and p-loluene
sulphonamide, as suggested by Higuchi et al.°.

The following procedure is recommended for
estimating the complexes,

To 95 cc of 001 N CAT in an iodine flask add
aliquots of the complex (2 to 30 mg) prepared
in acetate buffer of pH 4 and shake the contents.
Set aside for 5 minutes, shaking occasionally.
Rinse down with 20ml of water, add 10ml
of 2H H,SO, and 10ml of 20% KI solution
and titrate with 0-1 N sodium thiosulphate.
Run a blank with CAT solution alone.

The results of oxidation of the complexes are
shown in Table I. It is evident that the
ligand gets oxidised with 24 electron change
according to the following stoichiometry :

M (NH,NHCSNH,).X + 12 (CH,CH,SO,NCI)-

+ 12H,0 - +—>MX + 12CH,C,H,50,NH, +
12C1~+2CQO, + 2N, + 2NH,* + 2H* 4 280,

Here M=2n or Cd or Hg or Ni: X = SO,
or (ClO,), or Cl, or (NOy),

It was found that the products of oxidation
or the metallic ions at the concentrations

employed did not react with the oxidant. But

larger quantiiies of mercury complex. Investi-
gations revealed that at higher concentrations
mercuriz chloride forms a white precipitate
with CAT socolution which slowly liberates
todine from KI solution. Also when the method
was tried with some copper and cobalt com-
plexes of TSC, the reactions were not stoichio-
melric, as these metallic ions were found to
interfere seriously with the oxidation.

The authors are grateful to Prof. A. K. N.
Reddy, Department of Inorganic and Physical
Chemisiry, Indian  Institute of  Sclence,
Bangalore-12, for recording the 1.R. spectra.
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5-NITRO-PYRIMIDINES

5-NITRO-PYRIMIDINES have becen claimed to
possess antibacteriall’ and antiprotozoal pro-
perties, Although synthescs of some of the

corresponding 6-methyl derivatives have been

reported in literature? no reference has
been made about their biological activily.
Hence, the following work was undertaken

and the compounds synthesised were sereened
for their anthelmintiic, antibacterial and anli-
protozoal properties. They were all inactive,



