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Reaction of 3-formylsalicylic acid with diethylenetriamine yields the Schifl base {N.N"-2.2"-bis(aminoethyl)methyl-
aminebis(3-carboxysalicylidimine) }(Hyfsadien). The interaction of Hyfsadien with CoCly6H-0 produces [(H.fsadien)Co™)
and silylation and lithiation of which, having two free <COOH groups with Me;SiCl or trimethylsilyl N.N"-diphenylurea
(TDPU) and LiOH, yields disilylated and dilithiated products, [{(Me:Si)y(fsadien)}Co"] and [{(Li)x(fsadien)}Co"], in good
yield. This disilylated or dilithiated product smoothly reacts with (m-CsHs),TiCly. (1-CsHs),ZrCly, Me,SnCla, Ph,SnCls and
MX..nH:O (where M=Ni**, Cu®*, Co™, Pd*, VO™and X=Cl or CH,COO ) affording some new homo- and hetero-
binuclear complexes, including some organo-derivatives. The reactions of Hyfsadien with FeCly.6H-O and Co(NOy),.6H-0O
in access of oxygen also yield di-iron(I1l) and di-cobalt(Ill) complexes. The complexes are characterised by elemental
analyses, molecular weights, magnetic moment values, molar conductance values and spectroscopic data (IR and electronic)
data. In all these complexes, the Schiff base, H,fsadien, functions as tetrabasic bridging hexadentate/heptadentate ligand
using inner compartment of N>O, or N3O, donor set and outer compartment of 0,0, donor set.

IPC Code: Int. C1.” COTF15/06; COTC251/02

In recent years, much attention has been given to the
synthesis and  characterization of  multimetallic
complexes in  connection with their potential
relevance to bioinorganic chemistry'. The polydentate
and compartmental ligands can form such multi-
metallic clusters by binding two or more metal centres
in close proximity”'®. The magnetic interactions and
coupling between the metal ions present in such
oligometallic clusters play key role in both natural
and synthetic catalysts. Recently, some perovskite-
intercalated montmorillonite have been obtained by
the introduction of cationic form of such binuclear
complexes between the clay sheets of nanospecies via
an exchange process and their catalytic activity was
evaluated'’. In view of these facts, efforts have been
made for the synthesis of such compartmental ligands
and their multimetallic complexes by controlling the
appropriate modification of molecular topology. One
such ligand, which can satisfy the conditions of
generating multimetal systems, is the present Schitf
base ligand (Hifsadien) derived by the condensation
of 3-formylsalicylic acid and diethylenetriamine. The
ligand (Hifsadien) can utilize all the donor sites to

function as a compartmental ligand, the inner
compartment being N-O, or N;O, donor ligand and
outer compartment being 0,0, donor ligand,
affording homo- and hetero-bimetallic complexes. In
continuation of our earlier work'™"” on the mono
nuclear complexes of Hyfsadien. we synthesized di-
trimethylsilylated and  dilithiated  products  of
mononuclear complex, [{H;I‘sudicn)Cn"l. namely,
[{(Me3Si)(fsadien)}Co"] and [{(Li):(fsadien)}Co"].
These new products smoothly react with (7-
CsHs), TiCls, (m-CsHs)»ZrCly, Me,SnCls, PhoSnCls and
MX,.nH,O (where M=Ni**, Cu’*, Co™, Pd**, VO™
and X=Cl" or CH;COO ) leading to many new
binuclear complexes. The reactions of Hifsadien with

FeCli.6H-O and Co(NO;)».6H-O have also been
studied  yielding  di-iron(1ll) and  di-cobalt(Il)

complexes. The present paper reports the results of
these investigations.

Materials and Methods

All the chemicals used were of AR grade. The
solvents and chemicals were purified and dried before
use by standard procedures. 3-Formylsalicylic acid
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was synthesized according to Duff and Bills™.
Diethylenetriamine was purchased from BDH and
used as such. The ligand Hufsadien was prepared by
our previously reported method". The mononuclear
complex [(H.fsadien)Co"] was prepared as reported
by Dey et al'®.

The elemental analyses were carried out on
Elementar Vario EL III, Carlo Erba 1108 elemental
analyzers at the Sophisticated Analytical Instrument
Facility, Central Drug Research Institute, Lucknow.
The electronic spectra were recorded on a Hitachi
200-20 and Shimadzu UV-2401PC spectrophoto-
meters and infrared spectra (KBr or Nujol or hexa-
chlorobutadiene; more than one media were used for
some compounds) on a Perkin-Elmer 1330 and L120-
000A FTIR spectrophotometers. The molar conduc-
tance was measured using an Elico conductivity
bridge. The magnetic susceptibility was determined
by the Guoy method. Molecular weights were deter-
mined by Rast’s method and osmometrically.

Preparation of the precursor complexes,
[{(Me;Si)fsadien)Co'"'] (1) and [{(Li),fsadien}Co"'] (2)*'

The complex [(Hafsadien)Co"| (0.456 g, 0.001 mol)
was refluxed with Me;SiCl (0.217 g, 0.002 mol) in
THF-hexane mixture (50 mL) in presence of
stoichiometric amount of EGN for 3 h to yield this
light-brown compound. The complex is soluble in
many organic solvents. It can also be synthesized by
refluxing a mixture of the complex I(H:[‘sudicn)Cn"]
and trimethylsilyl N.N’-diplwny]urca (TDPU) (1:2
molar ratio in THF). It can also be prepared by
refluxing (2 h) a mixture of the lithiated complex
[{(Li)>fsadien}Co"] (1 mol) with Me;SiCl (2 mol) in
THF-hexane mixture. Lithiation of the mononuclear
complex [(Hafsadien)Co"] was carried out by
refluxing a suspension of the complex with LiOH (1:2
molar ratio) in methanol or ethanol for 3 h. Colour:
light-brown; m.pt.: 169-171°C (d); Ay (107 M in
DMSO, Q'em” mol™): 7.8; Wer (BM): 4.52.

Preparation of the complexes
[{(7=CsH<).M)Co" (fsadien)] [when M=Ti, (3) and M=Zr, (4)]

A mixture of complex (1) (0.456 g, 0.001 mol) and
(m-CsHs)>MCl, (M=Ti or Zr) (l:1 molar ratio) in
THF—=toluene (70 mL. 50:50, v/v) was heated under
gentle reflux for 5 h and filtered. The volume of the
filtrate was reduced under low pressure and cooled to
about 5°C with the production of (3) and (4) as yellow
brown solid. The compounds were washed with THF-
Petroleum ether (40-50°C) (20:80, v/v) and dried in
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vacuo. Compound (3): Colour: yellow-brown; m.pt.
190°C (d); Ay (107 M in DMSO, Q'cm® mol™): 8.7;
Herr (BM): 4.4 (total): compound (4): Colour: yellow-
brown; m.pt. 208°C (d); Ay (107 M in DMSO,
Q'em’mol™'): 8.9: Mo (BM): 4.5 (total),

[{(R,Sn),)Co" (fsadien)] [where R=Me, (5) and R=Fh, (6) |

Similarly, the complex [{MeSn),}Co'(fsadien)]
(5) and [{(Ph,Sn)}Co"(fsadien)] (6) were prepared by
the reaction of (1) with Me>SrCl; and PhsSnCls,
respectively as light yellow solid. The rest of the
procedures were same as described above. Compound
(5): Colour: yellow; m.pt. 210°C (d); Ay (10° M in
DMSO, Q'em’ mol'): 9.5; Wer (BM): 4.5 (total);
compound (6): Colour: yellow: m.pt. 228°C (d): Ay
(10° M in DMSO, Q'em” mol'): 9.2; 1y (BM): 4.62
(total).

[M(fsadien) Co" ] nH,0. where M=Ni(ll), n=2, (7); M=Cu(Il),
n=3, (8); M=Pd(ll), n=2, (9); M=Zn(ll), n=1, (10); M=Co(ll),
n=3, (11); M=VO™, n=2, (12); M=UO,** n=2, (13)

To a refluxed mixture of [(Hafsadien)Co"] (0.456
g, 0.001 mol) in THF—toluene (80 mL) was added
M(OACc)>.nH>0 (0.001 mol) in 30 mL of ethanol and
stirred while hot for 30 min. The precipitated coloured
compounds were filtered off, washed with aqueous
ethanol and then with petroleum ether (40-60°C) and
dried in vacuo.

The same complexes were also isolated by the
reaction  of [{(Mc_-‘Si)gfsadicn}Cu"'| (1) with
MCl>.nH-0. The products were found to be cleaner,
provided better yield in this method. The complexes
are stable and soluble in coordinating solvents.

All these complexes could be isolated by the
reaction of [{(Li).fsadien}Co"] (2) with the appro-
priate metal salts in right stoichiometric ratios.
Compound (7): Colour: brown; m.pt. 278°C (d); Ay
(10™ M in DMSO, Q 'em” mol™'): 8.88; Wy (BM): 4.9
(total); compound (8): Colour: light-brown; m.pt.
262°C (d); Ay (107 M in DMSC, Q'em” mol™'): 9.2;
Lo (BM): 6.2 (total); compound (9): Colour: brown:
m.pt. 298°C (d): A ( 10 M in DMSO, Q 'em” mol™):
8.9: U (BM): 4.8 (total); compound (10): Colour:
brown; m.pt. 272°C (d); Am (10° M in DMSO, Q
lem® mol™): 5.9; pr (BM): 4.45 (total); compound
(11): Colour: reddish-brown; m.pt. 262°C (d): Ay (10
Y M in DMSO, ©'em® mol™): 7.9: gy (BM): 4.4 (per
atom): compound (12): Colour: light-brown: m.pt.
258°C (d); Ay (107 M in DMSO, Q'cm” mol™: 8.8:
Wy (BM): 6.1 (totai); compound (13): Colour: yellow:
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m.pt. 290°C (d); Ay (107 M in DMSO, Q 'cm” mol'):
9.4: wer (BM): 4.49 (total).

[(Chipy)Fe" (fsadien)Fe" (py)(CD)] (14)

The Schiff base, Hifsadien (1.824 g, 0.004 mol)
was dissolved in mixed solvent of methanol-pyridine
(50 mL, 50:50, vA) and this solution was added
immediately to the hot solution of FeCl:.6H,O
(2.16 g. 0.008 mol) in pyridine (25 mL). The mixture
was heated under gentle reflux for 8 h and filtered
while hot. On cooling to room temperature, a reddish-
pink solid compound separated out. It was filtered off.,
washed with ethanol and dried in vacuo.

The complex is soluble in pyridine. DMSO. DMF
but insoluble in water, benzene, ether and chloroform.
Colour: reddish-pink: m.pt. 129-132°C (d); Ay (10"
M in DMSO, Q'cm® mol™): 9.2: pr (BM): 3.14 (per
atom).

[(NO3),Co"(fsadien)Co" (H,0),] (15)

3-Formylsalicylic acid (0.66 g, 0.004 mol) was
dissolved in ethanol (30 mL) to which diethylene-
triamine (0.2 g, 0.002 mol) in 15 mL of aqueous
ethanol was added dropwise while stirring. The
mixture turned yellow and heated under reflux on
water bath for 2 h. A solution of Co(NOy),.6H-0
(1.16 g, 0.004 mol) in ethanol (20 mL) was then
added to the hot solution of the ligand H.fsadien drop-
wise while stirring followed by heating under gentle
reflux for 3 h in the presence of oxygen. During reflux
a orown microcrystalline complex was «eparated out,
which was filtered off, washed with ethanol and ether
and dried mair.

The compound is slightly soluble in water but
highly soluble in coordinating solvents. Colour:
brown: m.pt. 210-212° C(d); Aw (10° M in DMSO,
Q'em® mol™): 9.5: diamagnetic.

Results and Discussion

The ligand Hyfsadien can function as a
compartmental ligand, the inner compartment being
N-O» or N3O, donor ligand and outer compartment
being 0,0, donor ligand, affording homo- and hetero-
bimetallic complexes. The chemical composition of
the isolated complexes depends to some extent on the
nature of the reactants, solvents, temperature. the pH
of the solutions and the other conditions ol the
reactions. The two free -COOH groups present in the
mononuclear complex [(H»fsadien ]Cn”] can easily be
silylated or lithiated leading to the isolation of di(tri-
methylsilylated) product, [{(Me;Si)fsadien}Co"| (1)
and dilithiated product [{(Li)fsadien}Co"] (2)
(Scheme 1). These are very efficient precursors for
the synthesis of different types of homo- and hetero-
bimetallic complexes including new orguno deriva-
tives of titanium(1V), zirconium(1V) and tin(IV) ions.

All the reactions were carried out under dinitrogen
atmosphere. The reactivity of the “O-SiMe;” bond in
the complex [{(Me;Si)fsadien}Co"] (1) and “O-Li"
bond in the complex [{(Li)afsadien}Co"] (2) with
different substrates studied leading to the
synthesis of many new organotitanium(1V), organo-
zirconium(IV), organotin(1V) and also many new
nomo- and hetero-binuclear compiexes involving Ni-
Co. Cu-Co, Pd-Co, Zn-Co. Co-Co. VO-Co and VOs-
Conairs. Since the byproduct. MesSiCl ois o low-

Wils
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Table I—Characterisation data of the complexes
Mol. wi Found (Caled.), % Solvent Electronic spectra
Comp. Found C H N M Aoman, €M 7
(Caled.)
[ {(Me;Si)a(fsadien)}Co] (1) 582 52.00 592 6.92 9.86
C,,HN,0,Si,Co (600.69) (51.99) (5.87)  (6.99) (9.81) - -
[ {(m=CsHs), Ti(fsadien) ) Co™| (3) 639 57.00  4.26 6.69 Ti=7.76
C Hy,N,O,TiCo (632.37) (56.98) (4.30) (6.64) (7.57) _ _
Co=9.46
(9.32)
[{(m-CsHs)-Zr(fsadien) ) Co''| (4) 705 5329 4.1 6.18 Zr=13.62
C,H,,N,0,ZrCo (675.72) (53.33) (4.03) (6.22) (13.50) _ _
Co=8.90
(8.72)
[{(MesSn)Co(fsadien)] (5) 740 3837 391 5.63 Sn=31.64
C,,H,,N,0,5n,Co (751.87) (38.34) (3.89) (5.59) (31.58) B ~
Co=7.91
(7.84)
[{(Ph,Sn)Co'(fsadien)] (6) _ 5282 378 4.17 Sn=23.88
C,H,N0,8n,Co (1000.15) (52.84) (3.73)  (4.20) (23.74) - B
Co=5.96
(5.89)
[Ni"(fsadien)Co"|2H,0 (7) 538 43.72 3.8l 7.71 Ni=10.92  Nujol 16500; 19500; 25000
CyHy, N ONiCo (549.04) (43.75) (3.86)  (7.65) (10.69)
Co=10.58
(10.73)
[Cu"(fsadien)Co"|3H,0 (8) 552 4196 411 738 Cu=11.70  Nujol 16200; 16800
CypH,5:N,0,CuCo (571.90) (42.00) (4.05)  (7.35) (11.11)
Co=10.62
(10.30)
(Pd"(fsadien)Co"12H,0 (9) 569 4031 358 7.06 Pd=17.92  Nujol 16600; 20800; 24800
CyoHy N;OPdCo (596.76) (40.25) (3.55) (7.04) (17.83)
Co=9.62
(9.88)
(Za"(fsadien)Co"TH-0 (10) 530 471 3.61 786 Zn=12.21
C,H,oN;,0,ZnCo (537.72) (44.67) (3.56) (7.81) (12.16) -
Co=10.83
(10.96)
[Col(fsadien)Co"3H,O (11) 548 4237 4.1] 7.47 Co=2098  Nujol 18000; 21000
CsHyN,0,Co, (567.29) (42.34)  (4.09)  (7.41) (20.78)
[VO(fsadien)Co"|2H-0 (12) 538 43.15 3.76 7.56 V=928 Nujol  14000: 17000; 19000
CyHy, N,O,VCo (557.28) (43.11) (3.80)  (7.54) (9.14)
Co=10.28
(10.57)
[UOs(fsadien)Co" |2H,0 (13) 742 31.63  2.82 5.56 U=31.72
CaoHy,N;0,,UCo (760.37) (31.59) (2.78)  (5.53) (31.30) -
Co=7.66
(7.75)
[Clipy)Fe"(fsadien)Fe"(py)C1] (14) 7200 4901 3.69 9.57 15.62 Nujol  12500; 13158; 15150 (sh):
CHyyNOCLFe, (736.18) (48.95) (3.70)  (9.51) (15.17) 16400 (sh): 17240 (sh); 18867:
19600: 20800 (sh); 24400
25640
[(NO),Co™(fsadien)Co(H-0)] (15) 693 3572 3.1 10.46 17.76 Nujol 11100 (br); 12500z 15600 (sh);
C,,H, N0, Co, (673.29) (35.68) (3.14) (1040)  (17.51) 16600 (sh); 17400 (sh): 26000
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R=R =n-CH:M=Ti.n=0(2)
R=R'=nCH;M=%2r.n=0(3)

H siMe. (Li -
\(. I /O.SIML, (Li) “\(‘ C/(J R=R' =Me:M=5nn=0(4
o [ I R=R =Ph;M=S8nn=0(5
0 0 3 . L
(N / N RO R =R/ =nothingg M =Ni.n=2(6)
\ / MX, \ \l/ R =R/ =nothingg M=Cu,n=3(7)
HN /Ln e = HN—Co M .nH,0 R =R =nothingg M=Pd, n=2(8)
L \ l- ol il‘(‘|1 (\ /I\ R=R =nothing M =Zn,n=1(9
ﬁ 0 (") o ﬁ o R (I) R =R’ = nothing: M = Co, n =3 (1)
C Conime F C O R =R’ =nothingg M =VO. n=2(11)
w OSiMe, (Li) g N0O" R=R =nothing M = VO, n =2 (12)
[ (Me,Si),fsadien | Col (1) or
[{(Li,fsadien | Co] (2}
Scheme 2

boiling liquid and miscible with common organic
solvents, it is easily removed by low-pressure
distillation. In the case of (2), the byproduct LiCI can
easily be removed. Hence. the new organometallic
compounds and homo- and  hetero-bimetallic
complexes were obtained in very pure form and good
yield (Scheme 2).

Elemental analyses and other characterisation data
are shown in Table 1, which support their formula-
tions. The molecular weights are also in good agree-
ment with the theoretical values.

The complexes (1) and (3) to (15) are non-conduc-
ting in DMSO solvent (Ay-5-10 Q"' em® mol ™). It
is interesting to note that the value of Ay (in DMSO
solution) of the complex (14) increases on prolonged
standing, which after about 4 days attains a value of
59.5 Q' ¢cm’ mol™" This may be rationalized by the
following equation, which shows the formation of 1:2
electrolyte in solution:

[Cl(py)Fe"(fsadien)Fe" (py)CI[+DMSO —
[((DMSO)(py)Fe"(fsadien)Fe" (py)(DMSO)|**+2CI°

The general trend of the infrared spectra of the
present metal complexes are comparable with those
published previously with similar types of ligands'.
The N-H stretch in the complexes (1) and (3) to (15)
observed as medium-weak broad/or sharp peak in the
region' ™ 3200-3100 cm”. The v(C=N) in the
complexes is observed around 1645-1630 cm  (which
is 10£5 em’ lower than that observed in free ligund)
tend

‘ 3.7,
nifrogen™

and support for the coordination of mine

(§]

"
VIOorduen

The antisymmetric stretching n of the
- = e = = e Hla
carboxylate group of [(Me;Si).fsadien)Co"| (1) was

found at 1550 cm™ and phenolic V(C-O) at 1538 cm ',
which suggest a structure shown in Scheme 2 above.
Similarly, carboxylate vibration of the complexes (3)
to (15) observed at 1550 ¢cm™ and phenolic v(C-0) at
around 1560 cm™' suggesting binuclear structure with
bridging phenolic oxygen®’ as shown in Scheme 2.
Band assignments in the region 3100-3400 em’' and
around 1600 ¢cm™ are complicated by the presence of
secondary amide and C=N chromophoric groups in
the present complexes. Besides. absorption of water
also appears in 3100-3500 ¢m’' range. All these
complicate the proper interpretation of the bands in
this region.

The infrared band for v(V=0) of the complex (12)
is observed at 978 cm™', which in all probability to
support monomeric V=0 unit in this chelaie”’. The
infrared spectrum of the dioxouranium(VI) complex
(13) shows an intense absorption at 898 cm’
attributable to the v, (UO.) mode®*. The v (10
vibrations in the complex is expected to be week In
intensity, their presence could not be established
unequivocally since the ligand absorbs in this region.

Coordination of pyridine in the complex (14) is
demonstrated by the infrared absorption™  band
around 760 cm™. Unidentate nature of NO; (Cs,) in
the complex (15) is demonstrated by the appearance
of infrared bands™™ at about 1490, 1250, 1030. 850
and 755 cm'.

The magnetic susceptibilities of all the isolated
complexes were measured in the solid state at room
lemperature moment

and the calculated magnetic

Tha 1

e compr [{' s : 4IH

values are recorded in Table |

(3} to (14) are paramaguetic whiie the complex (15

diamagnetic.
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The di-iron(Ill) complex [Cl(py)Fe"(fsadien)-
Fe"'(py)Cl] (14) has the room temperature magnetic
moment value of 3.14 B.M. (per iron atom), which is
lower than 5.2-6.0 B.M. expected for a iron(II)
complex and suggestive of the presence of antiferro-
magnetic exchange interaction in the complex. Unfor-
tunately. we could not study the temperature depen-
dence of the magnetic susceptibilities and also the
Mossbauer spectra of the chelates due to non-
availability of such facilities in our laboratory.

Borer and Vanderbout™ have reported the synthesis
and structural predictions on the iron(I11) triketonates
having room temperature magnetic moments similar
to those observed for the present di-iron(11l) complex
(14) under discussion. Kahn er al.* also studied the
reactions of iron(Ill) ion with bis(3-carboxy)sali-
cylidineimine (a Schiff base derived from ethylene-
diamine and 3-formylsalicylic acid) and their results
are also comparable with the present results.
However, presence of mixed-spin state of iron cannot
be ruled out on the basis of the present data, which
might also help to account the lower pg values.
Nevertheless, the following tentative structure (I) may
be proposed for the di-iron(Ill) complex (14)
following the work of Borer and Vanderbout™ and
Kahn et al™.

The electronic absorption spectrum of the di-iron
complex (14) in nujol mull shows bands at 25.640.
24,400, 20,800 (sh), 19,600, 18,867, 17,240 (sh),
16,400 (sh), 15,150 (sh), 13,158 and 12,500 cm'. The
absorption of the low-spin complexes occurs™ in the
range 14x10°-16x10" ¢cm', which are absent in the
high spin complexes. The spectral data of the present
iron(I1I) complex (14) may be assigned following the
well-known theoretical treatments on the Sllh|LLIm 7

The low intensity bands in the region 12,000-
15,000 cm ' may be ascribed to the spin forbidden d-d
transitions. The bands appearing above 25,000 c¢cm'
(with high intensity) may be assigned to charge
transfer bands™**** attributable to d—n" and n—n’
transitions. The electronic spectra of high and low-
spin iron(Ill) complexes have been discussed
thoroughly elsewhere™*'. The electronic spectral
data collected for the complex (14) support oxo-
bridged binuclear complex formation, which 1s in line
with the interpretation of magnetic moment value and
infrared spectral data.

The di-cobalt(Ill} complex |(NO,;):C{!'"(i‘sadicnl-
Cl‘I“(HgO)gl (15) is found to be diamagnetic sugges-
ting the formation of cobalt(lll) complex. The UV-vis
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(1)

spectrum of the complex in nujol mull shows several
bands at 26,000, 17400 (sh), 16.600 (sh). 15.600
(sh).12,500, 11,100 (br) cm'. Appearance ol two
bands in the range 15,000-28,000 cm' is assignabie
to distorted octahedral  structure  of  cobalt(11l)
complex (15) and plausible structure for the complex
is shown in structure (1D

All the bimetallic complexes from (7) to (13).
synthesized in this study., are paramagnetic. It has
been concluded that cobalt(Il) ion occupies the N:O»
inner compartment attaining thereby & trigonal
bipyramidal structure. In view ol the fact that for a
given ligand, corresponding stability constant of
complexes of a bivalent ion of the first transition
series are usually in the “lrving-Williams order™.
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Therefore, it may so happen that during the synthesis
of hetero binuclear complexes (7) to (9}, nickel(1l}),
copper(Il) and palladium(I) might take up the nner
N>0>/N;O, compartment and cobalt(1l) change its
position from inner N;O» compartment to outer 0.0-
compartment. In this situation nickel(IT) complex (7).
copper(Il) complex (8) and palladium(Il) complex (9)
may attain square planar geometryv using inner N>O-
compartment. On the other hand. cobalt(Il) may attain
a pseudo-octahedral geometry by the additon of
water molecules (see infrared spectral discussion
above). Room temperature magnetic moment values
(Table 1) may be discussed accordingly. As square
planar nickel(1l) and palladium(1l) are diamagnetic,
the magnetic moment values observed for the
complexes (7) and (9) account the presence of
pseudo-octahedral cobalt(I) ion (¢ -system) in these
complexes™ ™. The electronic spectra of the
complexes (7) and (9) in nujol mull show bands at
16,500, 19,400 and 25.000 cm’' (sh) for (7) and
16,600, 20,800 and 24.800 ¢m™ (sh) for (9). The band
at 16,500 and 16,600 cm™ may be attributed to the
4(132—}4T1. transition of cobalt(Il) in an octahedral
geometry ", The bands at 19.400 and 25,000 cm’
assignable (tentatively) to 'A,L.—> 'B,}. and 'AIE—& ‘A;g
transition in a square planar field*”*" for the nickel(Il)
complex (7). A band at 20.800 c¢m’' for the
palladium(ll) complex (9) is assigned to the ’A.g—>
'Agg {d,?—) d\>.,2) transition in square planar geo-
metry*”*.

The magnetic moment value of 6.20 B.M. (total)
for the complex (8) containing copper (1) and
cobalt(Il) ion suggest negligible metal-metal inter-
action™, The electronic spectrum of (8) possesses
two bands (16,200 and 16,800 cm’') which can be
assigned to the d-d transitions of the ‘inside’
copper(1l) and the “7,,— “A., transition of cobalt(I)
in an octahedral field""™.

The complexes (10) and (13) show magnetic
moment values of 4.45 and 4.49 B.M. respectively
which tentatively suggest the presence of octahedral
cobalt(I) in these complexes. Zine(I) and dioxo-
uranium(VI) being diamagnetic. Electronic spectral
data also support this interpretation as discussed
above.

The complex (11) has two absorption bands, one at
18,000 cm" and the other at 21,000 cm™. These could
be ass'zned to ‘Ty,—'Ay and ‘Ty,—> Ty, (P)
transitions respectively, in an octahedral field".

200!

Magnetic moment value (Table 1) per cobalt(Il) ion
also supports ii.

The magnetic moment value of 6.1 B.M. ttotal) to:
the complex [\-"OlI'sudicn)(‘o“]lH:O (11) mayv be
considered as the presence of 5-coordinated d'-systen
and octahedral/five-coordinated ¢ -system. In absence
of cryomagnetic data we are unable to say about the
possible antiferromagnetic nteractions between the
two metal centres. Electronic spectral  data  aiso
suggest the presence of square pyramidal™ oxo-
vanadium(IV) and trigonal bipyramidal or octahedral
cobalt(1l) 1on in the complex (12) (Ay,, for VO*™:
14,000: 17,000 and 19,000 cm™ suggesting square
pyramidal structure: for electronic spectral data of
Co(Il) see above).
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