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characteristic absorption bands at 3170 ecm-1, 1720 cm-
and 1700 cm—1 for >NH, >C=0 and > C=0
grovps respectively, The presence of additienal bands,
one at 3170 cm-~1 in = NH region and another at 1700
¢m-1 in carbonyl region ¢learly indicate the attachment
of the isatino carbony! grovp with 5-position of the
thiazolidony ! nuclevs.

EXPERIMENTAL

All melting points were taken by capillery method
and are uncorrected, The purity of the prodicls
was tested by thin layer chromatogrephy (TLC).
Varian A60 D model was used for recording of NMR
spectra, Perkin-Elmer 257 for IR and a Coleman Ana-

Iyzer for analyses,

3-Benzyl-2-p-bromephenylimino-4-thiazolidone—A mix-
ture of N.benzyl.-N’-p-bmmﬂpheny] thioczibamice
(16-05 g), monochloroacetic acid (5g), fused sodium
acetate (8 g) and absolute alcohol (50 m]) was reflvxed
on a water-bath for 14-16 hours. After distilling off
ethanol, the substance wes washed with hot water
when a gummy product was obtzined, It was solidi-
fied on keeping overnight in contact with cold water
and recrystallised from ethanol, vield 85%, mp 103°,
TLC: Ry = 0-27 (Benzene-Ether, 3:1). Anal. Calcd.
for C,;H;;N;OSBr: N, 7-75; S, 8-86. Found:
N, 7-61; S, 8:78%. IR v;“;:{ cm-1: 1730g, 1635 S,
15905, 1495s. NMR (CDCl;): 3-80(2H,s) for
methyiene protons of the thizzolidonyl nuclevs,
5-10 (2H, s) for benzyl methylene protons end 7:35
for aromatic protons (9H, m).

Similarly, other required 3-benzyl-2-arylimino-4-thia-
zolidones were prepared by using their 1espective thio-
carbamides.

Science

Indole-(3)-[2-p- bromophenyimino 3 - benzyl-4-thiazol;-
done-(5)) indigo~—~A mixtvre of 3-benzyl-2-p-brome.
phenylimino-4-thiazolidone (3-6g), 1satm (3g), an-
hydrovs sodium acetrte (5 g), acetic acid (35 ml), end
acetic anhydride (2 ml) was refluxed on an oil-bath
for 3-4 hrs at 150-160°C. The reaction mixtire was
poured into excess of water. It was filtered, washed
with water, dilute acetic acid and finally with ethanol.
It was recrystallised from acetic acid, yield 87%, mp
279°, TLC: R;=0-68 (Benzene-Ether 3:1). Ausal,
Calcd. for C,4H,;N;O,5Br: N,8-57; 5,6:53. Found ;
N, 8-37; s, 6-2%9%. IR %  cm-1: 3170 w,
1720m, 1700 s, 1640 s and 1585s.

Likewise, other indole-(3)-{2-arylimino-3-kenzyl-4-
thizzolidone-(5)] indigos weie prepared. Their yields,
melting points, R, valves, analytical and spectral data
are recorded in Teble 1.

The screening progremme of these compouvnds are
in progress.
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A NON-DESTRUCTIVE METHOD FOR THE DETERMINATION OF LANTHANUM AND COPPER
USING A LOW.FLUX NEUTRON SOURCE

V.R. S. RAO anxD CH, SUDHAKAR
Department of Chemistry, Indian Institute of Technology, Mvdras (India)

ABSTRACT

The possibility of using 2 low-flux Am#*1.Be nevtron source for the detesminction of lenthz-
nhum and copper by non-destrictive net'tron octivities 2nalysis when present together Fes been investis

gated.

OW flux neutron sources are being vsed for the Nev-
tron Activation Analysis™t, A 5-Ci Am*1-Be neu-
tron source employed for the enslysis of importent
elements in various substances was employed in this
werK,
Since the flux of this neturon source is small (104
neutrons cm~2 sec™), one needs large quantily of
sample for irradiation in oider to obtain reasonable

emount of radioactivity for accurate measurement
Large quantity of sample causes self-shielding of neu-
trons dvring irradiation e¢nd self-scattering snd self-
ebsorption of radiation during counting, Im view of
this difficully, known emounts of the element to he
determined are added to the samyle and then irradia-
ted. This procedure limits the volume of the sample
and yet produces considerable amount of radioactivity
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in the sample. In this method, the samples are
irradated for a long time (6 times the half life of the
isotope formed) in order to get saturaticn activity
which is the highest activity one can get with a8 given
neutron source, Any further delay in the meastvre-
ment is of no advantage. Hence we have employed
graphical method which finds application when the
gamma ray peeks corresponding to isotopes of two
different elements overlep in the gamma ray spectinm,
We have found that the graphical methcd gives better
results thsn the ordinary onwmparator smethe di??,

When a2 sample contzining both lenthsmum and
copper is irradiated using theimel nettrons, both
ianthaptm and copper get activated. The nuclear
date for lenthanvm and copper are given in Table 1.

TABLE I
Nuclear data for lanthanum and copper

Thermal Half life of iso-

%  neutron  tope formed
Element Isofope  abun- cross-
dance section
(barns)
Cu Cus® 69-1 4-7 1274 h (_u®)
Cufts 309 1-9 5+1 min (Cu®)
La Lal® 99-91 91  40-2h (L2’

Lalt® gives four pezks of energies 0-328, 0-487, 0-815
and 1:596 MeV ¢nd Cu® gives two peaks of energics
0:-511 MeV and 1-34 MeV, But the 1+-34 MeV peak
of Cu5% is not clearly seen in the spectivm. If Nal
(TD crystel is used as detector the 0-487 and 0-3511 Mev
peaks which aie dve to L2M% and Cu® respectively
merge together and appear as a single peak,  So detejmi-
nation of either lanthenum or copper in substances
where they are present together becomes difficuit,
For such cases, we have devised 2 method to defermine
poth these elements simultaneously. We have used
janthanum cuprate (L2,Cu0,) as a representalive
example to demonstrate the applicability of otir method,

EXPFRIMENTAL AND RESULTS

Two sets of standard samples are prepared in stch
a way that the amount of L2,CuO; presents in each
sample is the same (0-4 gm) but vary in the amounts
of Cu O (0:05-0-35 gm) in one case and La,0, (0-05-
0-35gm) in the other. These two sets of samples
are irradiated in the thermal nevtion sovice in the
region of constznt neutron flux (&4 10¢mfecm? ~— scc,)
for 10 days in order that La'¢ also attaing the satira-
tion activity, However irradiation for a pcriod of
5 deys (3 half lives) can 2lso be employed.

After irradiation, the zctivitics of the semples are
measured by means of 2 400 channel gemma-ray pulse
height analyser (Friesehe and loepiner) using a
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2"% 2" WNal (T1) crystal as detector.,
time 1is kept 2t 30 min in every case,

In the case of CvO addition samples, the peak frec-
tions of the merged pesk are calcvlzted by means of
Covell's method*?® wheieas in the case of L2,0, addi-
tion samples, the perk fractions of both the merged
peak as well as the 1-596 MeV peak of La are calcu~
lated. The peak frection of the 15396 MeV peak
in the cese of La,0, 2ddition samples is plotted against
the amount of Janthanum added to the same amount
of La,Cu0O,. A straight line plot (A) is obtained.
The intercept of the plot “A > corresponds to the
counts dve to La present in L-,CvQ,. Using this
inteicept valve, the smount of lenthenuvm () present
in the La,CuQ, 18 read from plot A.

The pesk fraction of the merged peek in the case
of La,0, addition semples, is plotted egeinst the
amount of lanthonum added. A straight line plot
(B) is obtained. The intercept corresponds to the
combined ectivity duve to the lenthanum gnd copper
present in L2,CuQ,. From this plot B, the chenge
in peak frection for 1 gm. of lenthanum js calculated.
Similerly, the change in perk fraction per 1 gm copper
is calculated from plot C which is obtained by
plotting the peak fraction of the merged peck agaipst
the amount of copper added in the cese of CurO
addition samples. The intercept values of plots
B 2nd C should be equal.

Now, if “a" is the change in peek frection gper
1 gm of copper and * b” is that per 1 gm of lenthenvm
and if “ x’* and “ y' are the amounts of copper ard
lanthanum respectively present in the Le,CuQ,,

N=agx-+by (1)

where “N* Is the intercept value obtained either
fromplot Bor C. *“a” and “ 5" are celculated from
plots B and C respectively and ** y** has been calculated
from plot A, By using equation (1), the amount
of copper present in La,CuQ, is calculated. A
representative set of results obtained is given in
Table I,

The counting

TABLE II

Results obtained for the determination of lanthanun
and copper in La,CuQ,

T ' e E———

q o2 Copper ©% Lanthanum

l‘ o, e WA\ ¥y S —
No. Theoretical Found Theoretical Found
I. 15-68 1524 63:53 6912
2. 'y ]5-63 . £3:13
3. ' 1602 . 689

4 “ 15-94 ss 690
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ZINCAD COMPLEXES WITH NITROGEN DONOR CHELATING LIGANDS
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ABSTRACT

Complexes of zine (IT) thiocyanate with nitrogen donor chelating ligands like orthophenanthrg-
line, S-nitrocorthophenznthroline, 2, 9-dimethylorthophenanthrohne, 2, 2'-dipyiidyl, and 8-zmino-
quinoline have been synthesized and chorecterized by elemental anealysis, infrared spectra and

conductance measurements. Although in the synthesis of the complexes 13 1 metal: ligand ratio wes
maintzined all the ligends form 1:2 metal complexes of the type Zn (NCS), (AA), except 2, 9-
dimethylorthophenanthroline which forms 1:1 complex, Zn (INCS); (2, 9-dimethylorthophenanthro-
line). The complexes are insoluble in common non-coordinating solvents and do not melt sharply.
The infrared spectral data indicate the presence of bridging thiocyanate bonding. The complexes are
soluble in coordinating solvent, dimethylsulfoxide and exhibit molar conductence vzalues attributable
to 1:1 electrolyte. The bresking of the polymeric structure occurs in dimethylsulfoxide znd forma-
tion of complexes of the type [Zn (NCS) (DMSO) 2, 9-dimethylorthophenanthroline)] NCS and

Zn (NCS) (DMSO) (AA),] NCS is suggested. The reaction of zinc (II) thiocyanate with ethanoli
golutiou of biguanide ]eadﬁs to the isolation of bis (biguanide) zinc(II). olic

INTRODUCTION

HE ligands orthophenanthroline, S-nitroortho-
phenanthroline, 2,9-dimetbylorthophenanthroline,
2,2'-dipyridyl and 8-aminoquinoline  contain
N-C-C-N chelating group in common and are
known to form mono, bis and tris complexes. with
metal ionst'2. In the literature there is no record
of mono complexes of these ligands with. zinc(1L}
thiocyanate and the work described here deals with,
such complexes. The presence of thiocyanale
groups in the complexes gives an added opportunity
to find out the nature of bonding of the thiocyanate
groups in the complexes. We reacted zinc(1l)
thiocyanate and the above heterocyclic amine
ligands in 1 : 1 ratio in ethanolic medium, and, only
in the case of 2,9-dimethylorthophenanthroline, we
were able to prepare the desired mono complex.
In all other cases (orthophenanthroline, 3-nitro-
orthophenanthroline, 2, 2’-dipyridyl and g-amino-
quinoline) we obtained bis complexes. A similar
reaction with biguanide [HQN—C(::NH)—-NI%—C
{=NH)-NH,] led to the isolation, of bis (biguanide)

zinc(Il). The complexes have been characterized

by elemental amalysis, conductance and infrared
spectral measurements,,

EXPERIMENTAL
Materials and Methods
| Zinc (11) thiocyanate and d-aminoquinoc-
Iine were obtained from Pfaltz and
Bauer  Inc. (U.S.A)). Orthophenanthroline,

S-nitroorthophenanthroline, 2,9-dimethylortho-
phenanthroline and 2, 2-dipyridyl were supplied
by G. Frederick and Smith Chemical @._(U.S&}.‘
Biguanide was purchased from Aldrich Chemical
Co. (US.A)). Zinc was estimated complexometri-
cally with EDTA after igniting the complexes tor
Zn0 and dissolving ZnO in dilute HCI. Carbon,
bhydrogen and nitrogen were determined micro-
analytically. Conductance measurements (25° C)
were done in DMSO with Radelkis type OK 102/1
conductivity bridges and a dip type cell which was
calibrated with KCl solutions. Infrared spectra
were recorded in KBr pellets on Perkin Elmer
Model 21 and 237 infrared spectrophotometers and



