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allowed bands are expected but only one has been
observed. The magnetic moment per nickel atom
is 3.2 B.M~ Hence the complex may be considered
to be octahedral. The absorption band of Fe(U)-
OZ in the visible region is observed at 580 nm
(€ = 781). The band may be assigned to spin-
allowed transition 5T 2.f1 ---+ 5Eg. The magnetic
moment per Fe-atom is calculated to be 5.07 B.M.
indicating spin-free nature of the complex. The
bands observed at 1000, 1050, 1140 and 1120
in its IR may be assigned to the coordinated sul-
phate? Further, bands at 3420, 3140 and 750 crrr?
may be attributed to coordinated water.

Absorption spectrum of fJ-resorcylaldazine ar;d its
metal chelates - The UV spectrum of the hgand
shows a band at 360 nm. Its IR spectrum has bands
at 3440 and 1620 cm? which may be assigned to
the presence of phenolic ~OH and >C=N (stretch-
ing) modes. In the spectra of both t~e metal
chelates the ligand band at 3200 crrr? dlsapp~ars
indicating deprotonationof OR on complexation.
ThevCs=N bandat 1620 crrr" in the ligand remains
unaltered in the Cu(Il) complex. This is consistent
with earlier observations. However, in the case of
Co(U) complex the vC= N mode shifts to a lower
value (1600 cm ") as reported earlier9,lo for sO.me
other complexes. Cu(II)- RZ s.hows an absorptIOn
band at 400 nm (€ = 5174); WhIChmay be assigned
to L ---+ M charge-transfer. Its magnetic moment
per copper atom is calcul~te~ to be 1:37 B. M. T~e
value is low and may indicate antiferromagnetic
coupling. Co(II)-RZ shows an absorption band at
440 nm (€ = 6987) which may be a charge-transf~r
band. Its magnetic moment per cobalt atom IS
calculated to be 3.25 B.M. which indicates square-
planar nature of the complex. The result~ suggest
that hydrazone is formed in the case of NI(II) and
Fe(II) complexes, azine is formed in the case of
Cu(Il) complex; whereas both azine and hydrazo~e
are formed in the case of Co(Il) complex. ThIS
observation clearly indicates that formation of azine
is catalysed by copper. This shows the specificity
of transition metal ion towards certain reactions.
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The Ct'ganotin(IV) derivatives of alkyl esters of 2-amino-1-
cyclopentene-1-carbodithioic acid have been synthesized and
characterized with the help of analytical, molecular weight and
spectroscopic data.

ORGANOTIN(IV) moiety bound to sulphur
Iigands pre~ents quite different properties .than

the corresponding oxygen analogues. In continua-
tion of our studies on organotin(IV) derivatives>",
we have now synthesized organotin(IV) derivatives
of alkyl esters of 2-amino-l-cycl<;>pentene-l-car1;>0di-
thioic acid. Apart from the antifungal propertiesv"
of the ester, the presence of competing reactive centres
adds to the interest in the study of such a sulphur-
nitrogen containing ligand. .

Moisture was ngorously excluded dunng all the
experimental manipulations. Solvents were dried by
the standard methods. Methyl ester of 2-amino-l-
cyclopentene-l-carbodithiC?ic aci~ was. -prepared °by
the literature method? Tnbutyltm chlonde (102 Cj
0.5 mm), dibutyltin dichloride (l53-156°Cj5 mm),
monobutyltin trichloride (93°CflO mm), dimethyltm
dichloride (185-190°Cj760 mm), diphenyltin dichlo-
ride (93°Cf 10 mm) and trimethyltin chloride (152-
154°Cf760 mm) were distilled before us~. The
isopropoxides were prepared by the. reaction of
sodium isopropoxide with metal chlorides.

Infrared spectra were recorded in nuj?l-mull on a
Perkin Elmer-577 spectrophotometer III the range
4000-200 cm-I. The NMR spectra were run on
A.60 Varian spectrometer in CDC13 solution. Mol~-
cular weights were determined cryoscopicaUy m
benzene.

General method of the preparation of organotin(IV)
complexes of methyl ester of 2-amino-l-cyc!ope'!tene-
Y-carbodithioic acid ~ Methyl ester of 2-ammo-l-
cyclopentene-l-carbodithioic acid, organotin(IV)
chlorides (Bu3SnCl, BU2SnCI;:,BuSnC13, Ph;aSnClz,
Me SnCI) and triethylamine were taken in the appro-
pri:te molar ratios in b.enzene (,...,60 ml). The re-
action mixture was stirred at room temperat';Ire
(,.....30°C)and separated triethylamine hydrochlonde
was filtered out. Solvent was removed in vacuo,. the
products (Table 1, SINo.1 and 4-7) were crystallized
from benzene-hexane and dried at SOGCfO.lmm/1 hr.

Preparation of dimethyltin(IV). comp1exe.s ~ ~he
reaction of dimethyltin(IV) diisopropoxide with
2-amino-1-cyclopentene-l-carbodithio.ic ester ~as
carried out by taking the reactants in appropnate
molar ratios in benzene (,.....60ml) under reflux and
the progress of the reaction was followed by an~ly.
sing isopropanol in -the azeotrope. After cou:pletIOu
of the reaction, the solvent was removed tn vacuo
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II TABLE 1 - ORGANOTIN(IV) DERIVATIVESOF METHYL ESTER OF 2-AMINo-l-cYCLOPENTENE-l-cARBODlTffiOICACID

S. Product* m.p. or b.p/rnm. Found/(Calc.), %
No. (nature) (OC)

C H Sn S N

1. C,.H3,NS2Sn 115/0.05 49.01 8.30 25.80 13.65 3.15
(Yellow liquid) .... (49.34) (8.06) (25.68) (13.87) (3.03)

2. C'6H26N2S.Sn 152-55(d) 39.20 5.17 24.35 26.17 5.58
(Yellowish-green crystalline solid) (38.95) (5.31) (24.06) (25.99) (5.67)

3. C'2H230NS2Sn 168-70(d) 38.19 6.01 31.36 17.01 3.81
(Light-green crystalline solid) (37.91) (6.17) (31.24) (16.87) (3.68)

4. C22H38N2S.Sn 171-73(d) 45.65 6.79 20.42 22.31 4.79
Dark-brown crystalline solid) (45.80) (6.63) (20.59) (22.18) (4.86)

5. C,.H28NS2ClSn 167-68(d) 40.72 6.60 27.01 14.42 3.25
(Dark-brown crystalline solid) (40.90) (6.44) (26.97) (14.54) (3.18)

6. C'9H2oNS2ClSn Low melting solid 47.31 4.26 25.07 13.24 3.05
p (Dark-brown solid) (47.46) (4.19) (24.71) (13.32) (2.92)

7. CUH'9NS2Cl2Sn 90-93/0.5 31.66 4.46 28.70 15.09 3.44
(Dark-brown viscous liquid) (31.53) (4.57) (28.35) (15.28) (3.35)

*Yield 88-90%; compounds are monomeric as determined croyscopically.

and the products were dried at 50°CjO.l rnm/I hr
(Table 1, Sl No. 2 and 3).

Tributyltinffv), dibutyltin(IV), monobutyltin(IV)
and diphenyltin(IV) derivatives (compounds II,
III, IV and V) of methyl ester of 2-amino-l-cyclo-
pentene-l-carbodithioic acid (I) have been obtained
by the reactions of appropriate metal chlorides in the
presence of triethylamine (Table 1, Sl No. 1 and
4-7).

n-v

"0:;; · M,,'"(oe,'),- [i~,"M"(~~..
SCH. s~~1

n=1&2 VI

(II, R = Bu, n = 3, x = 1; III, R = Bu, n = 2, x = 1, 2;
IV, R = Bu, n = 1, x = 1; V, R = Ph, n = 2, x = 1, 2)

Trimethyltin(IV) analogue,. howeve~, could not .be
prepared by the rea~ti0n. of tnme~hyltlU ~~V)chlo~Ide
in the presence of (1) triethylamine or (11) pot~sslUm
ethoxide. Me2Sn(OPrl);a reacted readily with the
ester to give the desired product (Table 1, SI No.
3 and 4).

Absence of the vS-H band and the presence of a
broad band at 3240 crrr+ assignable to vNH, reveal
the presence of following structures" for (I)

c¢;
SCH3

1

or

(

In all the organotin(IV) compounds, H-VI, vC :':.:S,
which appears in (I) at 1270, 1155 and 725 em=
alongwith \lC.::..N,exhibits a shift of 15-20 cm-1
towards lower frequency region, suggesting the
bidentate behaviour of the ligand".

Presence of \IasSn-C at 595 and \IsSn-C at 505 cnr?
in tributyltin(IV) derivative(II) shows that all the
three butyl groups are not in one pia.ne9,lO, which
presumably involves trigonaI-bipyramidal structure.
On the basis of the presence of more than one
vSn-C bands (\las Sn-C in the range 580-600 cm-1

and \IsSn-C in the range 490-515 cm") , acis-octa-
hedral geometry can be assigned to dialkyltin(IV)
compounds (III and VI)ll. Diphenyltin (IV), deri-
vative, (V), exhibits the characteristic Ph-Sn band
at 1070 crn? (ref. 12). Monobutyltin(IV) product
(Iv) also shows \las Sn-C and \Is Sn-C at 595 and
530 cm-I, respectively'",

Two sharp, weak bands in the regions 380± 10
and 315-320 crrr" can be assigned to vSn-S13-18 in
all the derivatives. Diorganochlorotin(IV) and
butyldichlorotin(IV) derivatives exhibit sharp, weak
bands in the region 290-315 cm? assignable to
\lSn-CI19-21.

The NMR spectrum" of (I) shows signals (in
-r scale) for SCRa at 7.5 (singlet), 3,5-CH2 at 7.07-
7.67 (multiplet), 4-CRa at 8.22 (qn) and NH at
4.34 (b.w.). In all the complexes 4-CR2 proton
signals remain at the same position while 3,5-CH2
and SCH3 protons undergo a slight upfield shift due
to the chelation=,
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for the award of ajunior research fellowship to one
of them (B. S.) and to Nitto Kasei for the generous
gift of organotin(IV) compounds.
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tic character respectively.

The room temperature magnetic moments of
copper(IT) complexes are found to be in the normal
range (,.....1.9B.M.) due to one unpaired electron in
d9 configuration. The nickel (II) compounds, on the
other hand, have magnetic moments in the range
2.99-3.28 B.M. corresponding to two unpaired
electrons in d8 system.

In the ligands, the v C = N vibration appears at
•.....1620 em'? either separately or mixed with v c= C
vibration. The shift of the former band on complexa-
tion (HzSg, 1625em"! and HzSa, 1635 em:"), indicates
coordination of azometb.ine nitrogen. ,The v C-O
(phenolic) vibration absorbs at 1510 cm-l in the
schiff bases and usually shifts to higher frequency
( ,.....1520 cnr") in the complexes indicating monoden-
tate coordination of phenolic oxygen":". The Vag

and vs carboxylate vibrations of copper(II) comp-
lexes absorb in the region ,.....1575and 1425 ern"?
with. a difference of •.....150 em"! (H2Sg, 1580 and 1405
ern= and H2Sa, 1600 and 1400 cm-l respectively)
which is indicative of monodentate nature of carboxy-
late groups in these complexess-", The nickel(II) com-
plexes, with the exception of salicylaldehydate and
acetylacetonate adducts, on the other hand show these

Mixed Ligand Complexes of Salicylideneglycinato- &
Salicylideneanthranilato-copper(II) & -nickel(II) with
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Salicylideneglycinate (Sg2-) and saIicyIideneanthranilate
(Sa2-) complexes of Cu(II) and Ni(ll) form mrxed ligand com-
plexes with N;, NCO-, NCS-, AcAc- (acetylacetonate) and
Sal- (salicylaldehydate), The copper(II) complexes have the
formulae M2 [Cu(SA)A2] where A- = N3-, NCO- and SCN-
and M[Cu(SA)A] where A- = AcAc- and Sal- and M+ = Na+
or K+ and SA2- = Sg2- or Sa2-. Penta-coordinated square-
pyramidal structures have been shown for the complexes of
copper(II). The corresponding compounds of nickel(lIl, M. [Ni
(SA)A21.nH20 where A- = N;, NCO- and NCS- and M[Ni(SA)
A(H20)] where A- =AcAc- and Sar , have octahedral structures,
the hexa-coordination being attained through dimerisation or
aquation.

A S a l?art of our systematic work on salicylidene-
aminocarboxylate (SA2-) complexes of vanous

bivalent transition metals and their adducts-, we
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