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Result and Discusvion

Schiff bases react very esily with Zinc(l) acetate,
yielding 1 :2 complexes of the type Znl,, having
briltiant vellow colour indicating ceprotonation of
ligands from the reactive phenolic —OH group. In
case of disalicylaldimine sulphaguanidine (H.50),
however, 1 11 complex was obtained. Loss of weight
shows that one water molecule was associated with
Zinc(ll) complex of disalicylaldimine suilphaguanidine,
The complexes are insoluble in water and common
organic solvents like chloroform, carbon tetrachloride,
benzene, etc. but soluble in formamide and dimethyl-
formamide. Most of the complexes undergo charring
between 200-300° C without melting, indicating that
they are co-ordination polymers which usually cecom-
pose without meliing. The molecular weight deter-
minations in formamide solutions (as the comiplexes
are insoluble in mon-polar solvents) correspond 10
monomet soecies which may be due to breakdown
of ligand bridges by formamide molecules.

The electronic spectra Zn" (d1% Schiff base complexes
in nujol are almost identical with those of other simjlar
Schiff base complexes’. In non-domor solvents the
corresponding absorption maxima lie at nearly identi-
cal frequencies which suggest that the complexes are
either tetrahedral or pseduo-octahedral due to weak
interaction with sulfone (—50,~—) group,

The ir. spectra of HL or H,L and their Zinc(II)
complexes in general show absence of yOH and
nresence of yNH of the ligand in the complexes.
A close examination of the spectra reveals that the
yWNH band in most of the Zinc(II) complexes shift
to higher frequencies. In H,L. complex, however,
there are two additional bands at 3480cm™?! and 3430
cm~! which may be due to yOH of the associated water
molecule, The vC=N appsars lower shifted from
1640~1610cm~! to 1620-1600cm™ in complexes,
Besides vWH, vOH and vC = N bands, HL have
sulfone (—S0O.,—) group, which is characterised by
strong broad bands® v between 1380-1300cm™ and
v between 1180-1100cm-!, These bands are etther
unaffected or observed slightly aflected, signifying
cither the absence or the weak co-ordination through
—S0,— group. The authors favour the fatter conclu-

sion as the same is also supporled by elecronic specira
as discussed above,

A numbetr of other bands due to phenyl —CH and
R substituents'” at N’, vz, guanidine, dimidine,
thiazole, merazine, diazine and acetyl group are ¢ither
unaflected or slightly affected on chelation through
saticylaldimine part,
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STUDIES ON Th(1V) AND Ze(1V) COMPLEXES
OF OXYGEN DONOR LIGANDS—X

rBonded Complexes of Oxygen Donor Ligands with
Oxozirconium(lV) Tetraphenylborenate®

As part of our studics on oxyfen Ligandst~4, efforts
were made for the {first time to stabilise OXQzirconum
(V) in the presence of tetraphenylboronate anion
[BPhy]~ in man-agqueous media by using strongly basic
oxygen <onoy ligands such &3 antipyrine  (apy),
d-aming antipyrine {(aapy), pyridine N-eatde (py o),
2,2 Lipyridy 1-N-N'-dioaide (bipyo,), dimethyl sulpk-
oxide (dmso), tetramethylene sulphoaide {tmse) and
triphenylphosphine  oxide wppo). The ligonds of
interest, having aa oxygenr atom bonded to & non-
metal atom, are quile polar molecules as indicated
by their dipole-nic ments o 548D fur apy’; 424D
for pyo® and 3-9 and 3.3 for amse? and tppo?
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respecinedy and ther¢lore a41¢€ good oaypen donors!- L7
towards metal sanx,

Stowchrometries of the nolated compleacs have been
oytablished by elmental analyses (Table I). All the
complenes, except of dmso, are non-hygroscopic and
are quite stable. The complenes are sufficiontly soluble
in common organie sobvends. The apy, aapy, dmso
and tmso complenes of ZrO (BPhy), are non-electrolytes,
whereas bipyo, and tppo compleses appear to be uni-
bnalent in nature (Table 1).  The moleculer weight
determinations (Table T) in nurobenzene also support
the ahove mentioned electroiyviic behaviour,
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the metal and ligands, The i.r. specira) studies Teveal
the relative order of the donor strength of ligands as,

tppo > apy > aapy > dmso > tmso > pyo
~ bip}'ﬂg.

In apy ond aapy complexes the ¥(CN) frequency
have been assigned at eca. 1320 and 1340 cmt res-

pectively ; which gces a posilive shift on comp]exailiﬂnﬂ_
In aromatic amine N-oxides, i.e., pyo ¢nd bipyo, the
absolute essighnmint for v{(CN)  strctching Js, not
possible. C=C, C=N stretchings and ring vibra-

ticns et ca. 1610 and 1475cm™ in case of pyo!? and

TaBLE 1
Analytical data of exozivoconium(IV) compleaes

i a—

e - L —— Rl —

Found (Calcd.) % Molar Electrolytic Mol ,wt,
Complex M. pt. e : —— e e conductance nature found
o O 7 C H XY  mohmicm? (Caled.)
moje-?
ZrO(BPhy), . 2apy 170 7:98 48-76 3-82 514 4:3 Non-¢electrolyte 1089
(8-11)  (49-24) (3:92) (4:-99) (1121)
ZTO(BPhy), -aapy 183 9-23 4371 3-82 3:-98 3.7 Non-electroyte 897
(9:5%) (44-30) (3:48) (4-43) (948)
ZrO(BPhy); - 4pvo 210d 8:02 4538 3-51 4+76 XX . .o
(8-08) (46-93) (3-55) (4-97)
ZrO(BPhy), . 2bipyo,  230d 8-02 47-97 3-08 4-80 35°5 1:2 410
8-11) (47-10) (3:-21) 4-99) (112D
ZrO(BPh;), . 2dmso 110 9-9% 36-73 3-42 728 26 Non-electrolyte 859
(10-09) (37-29) (3-55) (7-10) (901
ZrO(BPhy), . 2tmso 153 9-63 40-92 363 6-60 4-9 Non-electrolyte 920
(9-54)  (40-29) (3-77) (6-71) (953)
ZrQ(BPhy), - 4ippo 160 4-81 6176 4-09 6-52 59.9 1:2 680
4-50) (62-03) (4-30) (6-67) (1857

d = decomposed; X° =N, S or P;

The infra-red spectra of the free ligands and the
complexes were recorded in the 4000-400 con! reglon,
The ir, studies reveal bidentate nature of aapy and
I::i}:oy{':o2 coordination occurring through amino ritrogen
and carbonyl oxygen in case of aapy and through
both the oxygen atoms of bipyo,; rest of the ligands
link only through the lone oxygen atom, The posi-
tion of the X = O (X = C, N, P or S) stretching vivra-
uons in the complexes differs greatly from those in the
free ligands {Table II) and are comparable fo those
published for similar complexes'™47. A marked
negative shift in v (X = 0) from free ligands all
the complexes confirm the oxygen linkage between

—

xx = insoluble,

1430 and 1400cm™! in case of bipyo,'! have been
assigned, As expected mno significant change has
been observed in these modes after complexa-
fion.

On comparing the ir spectra of sodium tefraphenyl-
boron'®1* and the complexes in the 1300-1350 cm™?
region, it is found that in case of apy, aapy, dmso
and tmso compliexes the i.r, specira have four distinct
strong bands in this region (Table IT), which conclusively
indicates tre coordination of teifraphenylboronate to
zirconium(IV)ion through a s7-bond of a phenyl ring' >3,
The other pyo, bipyo, and tppo complexes have only
two strong bands at ca, 1480 and 1435 cmt showing
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Infrared data (cmt) of oxozirocnium complexes

L (X:-"O) (X"': lCr N:

S,orP) A C=N
Conipiex . -— X =0) stretchings v(Zr = 0) Anion vibrations
Ligand Complex '
ZrO(BPhy),. 2apy 166{)5 1580s 80 1340s Q70w 14803, 455m, 1430m; 139(};
ZrQ(BPh,) . aapy 1670s 15805 65 13535s 972w 1485s, 1460m, 1430s, 1360m
1640s

ZrO(BPhy),. dpyo 12655 12225 43 1608w 265m  1480s, 14305

. 1470s
ZrO(BPhy), . 2bipyo, 12635 1220s 45 1448s 260w 1480s, 14355

1420m

ZrO(BPhy), . 2dmso 10555 1000s 55 970w 1480s, 1460s, 1435m, 1380m
ZrQ(BPhy), . 2tmso 1020s 970s 50 . 1480s, 1460s, 1430s, 13905
ZrO(BPhy), .4tppo 1195s 1110s 85 980w 1485s, 14405
[Na]~ [BPhy]~ . .. . .. .. 1480s, 1452yw, 14255, 1390vw"

b= assigned to in plane skeletal C-C StI:ﬂtChiﬂg maodes of pheny! ring (Ref, 12),

the presence of uncomplexed fetraphenylboronate iou
in these complexest®,

A medium intensity band in 980-960 cm™* region
i assigned as (Zr = O) stretching mode in all the
compiexesth1f,

Thus, the coordination number of zir¢onium(IV)
in these complexes is five,

Experimental

Oxozirconium{IV) tetraphenylboronate was prepared
in sojution by mixing acelone solutions of anhydrous
ZrOC1,1% and WaBPhs and filtering out the precipi-
tated NaCl,

Oxozirconium(y) tefraphenylboronate (Im mole)
solution, obtained as above, was mixed with zcetone
(20 mi) solutions of respective ligands (4m mole) and
left the reaction mixture overnight, Crystalline complex
separated ouf m all cases except the dmso complex
which was precipitated by adding an excess of
anbydrous diethyl ether. The complexes were washed
thoroughly with gcetone and dried ir vacwa over
PA‘IIOI‘“. Ylﬁld 60—7{}%.
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