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MAGNETIC AND SPECTRAL STUDIES ON COPPER(1I) COMPLEXES WITH «-PYRIDYL-
THIOSEMICARBAZIDE
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ABSTRACT

A new scries of copper(ll) complexes with recently synthesised e-pyridyl—thiosemicarba.
zide (APT) (pyridinic—N and thioketo—S as donors) having square—planar and distoried octa-
hedral stereachemistry around the metal jon with the geperal formula {Cu(APT) (X),] and

(Cu (APT), (X"),] respectively

(where X = Cl, Br, CN and X' = NO, CiO,, BO,,

CH,COO) have been isclated and characterised by magnetic and spectral (electronic and i.r.)

measurements.

ETEROCYLIC rthiosemicarbazides and thiosemicCar-
bazones are bacteriostatic and of vital pharmaco-
Jogical significancel. Their activity bas frequently been
thought to be due to their ability to check trace-mecals2
and hence the chemistry of the metal chelates detived
from these organic compounds has been a subject of
¢onsiderable interest. In the present communication a
series of copper(1l) complexes with recently synthe-
sised3®  e-pyridyl-thiosemicarbazide  (CgHgN,S)
abbreviated as ‘APT’ have been isolated and charac-
terised by chemical analysis, molar conductance, mag.
netic and spectral (electronic and L.t.) measurements
in order to evaluate their stereochemistry.

EXPERIMENTAL

General procedutes for the preparation and isola-
tion of copper (Il)complexes with "APT.

(A) Di~(Chloro/Bromo/Cyanc)—mono—(APT)
Copper(ll) ?

The ethanolic sola. of CuCly-2H,O (10 m. moles)
was mixed with ‘APT" (20 m. moles) in the same sol-
vent and the green precipitate obtained was digested,
cooled, filtered and washed with small amounts of etha-
nol, acetonitrile and acetone. The product was dried at
80-90° C for 20 min. Dark green cyano and brome
derivatives were obtained by adding 10% aq. KCN
soln. (5 ml) and 2 g NaBr respectively iato the
refluxing ethanolic soln. of "APT" just prior to the
addition of metalsale-soln. All the three complexes
v:rere insoluble in various organic solvents (ethanol
acetone, acetonitrile, nitrobenzene, DMF and dioxane).

(B) Di~(Nitrate/Chlorate) (Bromate/A cerate) =bis—
(APT) Copper (I11):
Nitrate and acetate derivatives were obtained by

using the corresponding copper (II) salts and following
the procedure (A), while chlozate and bromate den-
vatives were obtained by adding 2 g of KCIOz/KBrOy
into the refluxing ethanolic solutiom of ‘APT just

i i

*To whom all correspondence be made,

b

prior to the addition of the metal salt soln. All the
dark-green coloured crystalline products were soluble
(n acetone, DMF, dioxane, acetonitrile and dimethy!
sulphoxide. The molar conductance in 103 M DMF
soln.  (27-13; 21-74 and 33-583 mhos for chlorate,
bromate and acetate delivatives respectively) indicatea
their non-electrolytic nature,

‘Analar’ grade chemicals were used chroughout,
Elemental analysis for all of the complexes was ip
good agreement with the calculated values indicating
the metal to ligand stoichiometric ratio as 1:1 or as
1:2. The diffuse reflectance spectra using MgO as a
reference (complexes 1-3) and zbsorption spectra
in acetone medium (complexes 4-7) were recorded on
UNICAM-SP-700 U.V. and visible and UNICAM-
SP-500 spectrophotometers  respectively, Magnetic
measurements and Lr. spectra of the complexes were
undertaken as described earlierd, Thermal magnetic,
electronic and 1i.r. spectral data for the present
copper (II) complexes are recorded in Table [

RESULTS AND DISCUSSION

No significant conclusion concerning the  stereo-
chemistry of copper (11) can be drawn from the
magnetic data. The first three complexes (Table 1,
Nos. 1-3) haye the magnetic moment around 1-40-
1-55 BM. The bands observed in the regions 15680~
16000 ¢cm™l (*B;, — *E ) and 24900-25700 cm?
(:B,, — °“A;,) are autributed to the d—d transitions,
which support the sq. planar geometry for these com-
plexes. The band around 25000 e¢m™ is due to the
enhanced d—d transition, assigned to S — Cu {(cermed
as ‘blue band') and its shifting towards higher energy
may be due to axial—coordination to the metal®, as it
involves bonding through 4s— and 4p— wave functions
and the sullphur 1s more polarizable than nitrogen.
The present green coloured copper (II) complexes
also possess the broad band around 25000 cm™ as
previously reported? for copper (II) sq. planag

camplexes.
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TABLE ]
Thermal, maguetic, electronic and infra-red spectral data for copper(Il) complexes with q-pyridyl-thiosemicarbazide
(CoHNyS)
I.R.bznds in cm—* ond their cssignments
1.  Compound Hott. Electronic spectral ~ -
"No. and MP.°C BM bznds in cm—l (W(C=C) + [({C=8)+ v(C=S) v (Cu-3) (*)
300 4+ 2°K W(C=N)] vy (C=N)+ v (Cu-—~ (*)
of py. y (CN)} CifB1) (*)
Iing v (Cu-
Py.N)
CeH NS . . . 1550 s 1333s 760 vs
(APT) 1516s 1308 s .
B, 'E, "B,
1. ICu(APT) Cl.] {-55 15680 24800 1575 s 1385 695 s 400 m (2 430)
qQs-265° 1500sh  1345m 320 m (i-373)
283 m (0-549)
2. [Cu (APT) Br.] 1-46 16000 26700 1590mb  14C0m 7C0 mb 442 w (2- 453)
qQs-263° 1540m 1325 s 630 sh 225 (0-679)
1510 m 280 m (0-530)
3. [Cu(APT)(CN),] 1-40 15800 25400 1660m  14C0m 730 m 433 m (2-4C8
qs-—-263° IS20m 1350 TiO w

298 ms  (0- 600)
3A1—)' EE 2.E—+ EE

4. [Cu (APT),(NO,),] 1-94 6000 13000 1580 s 1400m 720 m 442m (2 452)
d-200° 1565mb 13905 - - ‘e
1530 m++ 1270 myt+ 300m (0 6C8)
5. [Cu (APT), (ClO,).] 1:97 6500 15000 1575m 1385, 655 8 444 mb  (2:474)
m-210° 1560 mb 1355 sh .e .
305m  (0-628)
6. [Cu (APT),(B;1Oy).] 2-00 6800 176C0
m-2152
1. ICu (APT), 1.98 7000 17300

(CH,C0O0),1 m-205°

e o S gL — - —_ W — r——— s o w Dl T T e — v L . T— — - -— . i e —— - e
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1+ Bnds due to nitrefe coordinatien,

b = brocd, M = medjum, s = shaip, sh = sl.ovlder, w = wek,

(*) Datain paenthesis are the con espondingstiete] ing force constonts x [0-¢dynesenv? qs = quite o, ble,
d = decompasition before melling, m = melting peint,

ey W el

Magnetie moments around 2 BM. observed in the  bands tn the region 60007000 cm V' and  13000-
complones 4—7 are  in agreement with the reported 17500 am 3 ouwvagied 1o 54 25T and =E B 2F naasi.
valnes €or sixcoordinated copper (1I) compounds®®,  tons  1espeitwve e, suppotang pweudosdistorted ovaa-
The shylu incrcdse in the magnetc moment may pre-  hedral peometny™? around coppee (1) don,
sumably be Jue o the distortion of ouvuhedral syme A tomparison b b speatia of the free hizand
ntty and electron ddb wabization  of  the  Ligand?  (APT) and s copper(H) cotopleses reseshs the biden-
ﬁbbu!p{iun JEIRA R ol thuse Lorin b (H) Cmnp]t"xri tare natute of the !13:.111& and the coordittition thmur;h
show wonsnlsable Juhn-Teller distortions  and  show pycdinic-nitrogen and thivhota sulphur.
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The symmetni¢ and antisymmetric [» (C = C) + 3
(C — N)]J vibrations of the pyridine ring of ‘APT
are shifted ro higher wave numbers on complexation,
implytag pytidinic nittogen-metal bond. The absorp-
rior bands  at 1333 aad 1308 om-1 assigned to
[*» (C=C) +* (C=N) 4 p (CN)] show the up-
ward shift of frequencies while the band ar 760 ¢m™
(in the free ligand) assigned to ¥ {(C = §) shows a
considerable Jecrease . in  frequency (~75 am-1),
indicating the sulphur coordination to the metallV,
In c¢yano and nitrato complexes, the band ar 2210
cm~1 may be assigned to the cyano group frequency
indicating the coordination through nitrogen, while
the' medium intensity absorption peaks at 1530 and
1270 ¢m™! are assigned to the » (Cu-NO,) wibra-
tions1i. ,

The medium intensity bands observed in the far—i.r.
region 454425 cm™! and 315-280 cm-1 are assigned
to ¥ (Cu-S) and » (Cu-Py. N) vibrations respec-
cively, while in the complexes (1 and 2), » (Cu—C})
and » (Cu-Br) are observed at 320 and 225 cm™
respectively supporting sq. planar geometry around the
ecopper (II) ion. In complexes (5 and 6) ClO; and
BrO, are coordinated to the meral through the oxygen
as —-O-ClO, and -O-B:O, respectively as the v (Co-

Complexes of Cuill), Ni(ll) and Co(ll) with Schiff Base
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Cl/Br) band is not observed. In the complex 7,
CH,COO is  coordinated through ketonic OXYgen.
Metal ligand stretching force constants ( K~values)
tor »{Cu-8), » (Cu~Cl/Bt) and v (Cu-Py. N) are

eiven in Table 1.
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COMPLEXES OF Cu(ll), Ni(JI) AND Co(I1} WITH SCHIFF BASE DERIVED FROM 2-AMINO-
5-METHYLPYRIDINE AND SALICYLALDEHYDE
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ABSTRACT

Complexes of Cu(Il), Ni(II) and Co(II) with a Schiff base derived from 2-amino-
S—methylpyridine and salicylaldehyde have been prepared and characterised. Based on elemental
analysis, infrared and electronic absorption spectra, a square planar structure for Co(I1) com-
plex and tetrahedral structures for Ni{l} and Co(lI) have been proposed. :

IN'TRODUCTION

VARIETY of Schiff base complexes of transi-
A tion metal ions have received copsiderable atten-
tion? and some have been shown to exhibit reversible
oxygenation bebhaviour?, Since the geometrical arrange-
ments play a significany part in their spectroscopic,
magnetic, substitution and  redox® properties, the
Schiff base derived from 2-amino—5—methylpyridine
and salicylaldehyde and the geometrical arrangements
of its complexes with Cu(Il), Ni(II) and Co(II)
have been reported in this study.

EXPERIMENTAL

The free ligand was prepared by refluxing equimolat
quantities of 2—%minn—methy]pyridine and salisyl-
aldebyde in ethanol for 30 min. and keeping the
reaction mixture stirred at ca. 20°C for cz. 6 h. The
recrystallisation from ethanol of the deep vellow
crystals gave the ligand in the pure form.

The bhis-salicylaldehydato aomplexes of the metal
ions wete prepared according to literatuge methodst
and  0-005 mole of the domplexes was refluxed
in methano| or chloroform (50 ml) for ] h, While



