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Infrared absorptions for the trihalide anions BrF,” and IF,” have been observed in experiments codepositing an argon/fluorine
mixture and the alkali bromide and alkali iodide salt vapors onto a cesium iodide window at 15 K. Infrared bands in the
520-530-cm™! region and the 360-365-cm™ region are assigned to the symmetric FBrF- and asymmetric BrFF~ species,
respectively, in the M*BrF,™ ion pair. In the alkali iodide experiments, the analogous bands were observed in the vicinity
of 505 cm™ for M*FIF~ and near 355 cm™ for M*TIFF~. In most experiments, a band was observed at 550 cm™ which
has been previously assigned to the M*F;™ species, a product of the secondary reaction of MF with fluorine. These results

are compatible with the following reaction scheme: MX + F, — M*XFF — M*FXF~ —
HF impurity also produced the MYFHX" bihalide complexes.

Introduction

Alkali halide salt-halogen molecule matrix reactions have
been used to synthesize the trihalide species M*X;™ including
the least stable trifluoride anion." Studies of the mixed CIF,",
CLF-, CIBr,7, and Cl,Br species have suggested that both
symmetric and asymmetric mixed M*X, Y™ species are formed
in these reactions.? Reactions of alkali bromides and iodides
with fluorine were done to synthesize the new M*BrF,™ and
M*IF, species which are described in this paper.

Experimental Section

The cryogenic refrigerators, vacuum systems, and high-temperature
ovens have been described previously.* RbI, CsI, RbBr (Research

MF + XF. Salt reactions with

Organic/Inorganic Chemical Corp.), KBr (Harshaw Chemical), K1
(J. T. Baker), NaBr (Mallinckrodt), CsBr (Orion), NaCl (J. T. Baker),
and Nal (Mallinckrodt) were outgassed from the Knudsen cell at or
above the experimental evaporation temperature for several hours prior
to the experiment. Evaporation temperatures, chosen to give 1 u of
salt vapor pressure, were CsBr (490 °C), CsI (450 °C), RbBr (460
°C), RbI (430 °C), KBr (500 °C) KI (505 °C), NaBr (520 °C), Nal
(450 °C), and NaCl (520 °C). Fluorine (Matheson), after removal
of condensables at 77 K, was diluted in argon to Ar/F, = 400/1 in
a stainless steel vacuum system.

Fluorine samples were codeposited at 3 mmol/h with alkali halide
salt vapor on an optical window at 15 K for 18-22-h periods. Infrared
spectra were recorded on a Beckman IR-12 infrared spectrophotometer
with an accuracy of £1 cm™. Samples were photolyzed with a filtered

0020-1669/79/1318-0988801.00/0 © 1979 American Chemical Society
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Table I. Product Absorptions (cm™) and Intensities (Absorbance
Units) Following the Matrix Reaction CsBr and F, and after
Filtered Mercury Arc Photolysis®

abs 1, 1, I, assign
313 0.18 0.26 0.30 CsF

360 0.65 0.74 0.74 Cs*FFBr~
389 0.04 0.09 0.1 ?

407 0.1 0.1 0.09 ?

415 0.1 0.1 0.1 ?

435 0.27 0.23 0.22 CsBr-H,0
440 0.04 0.15 0.19 site

456 0.02 0.06 0.08 site

527 0.26 0.27 0.32 Cs*FBrl-
533 0.06 0.03 - 0.03 Cs*FBrF~
546 0.05 0.14 0.21 Cs*F,~
550 0.24 0.02 0.02 Cs*F,~
568 0.03 0.08 0.11 Cs*F,~
661 0.09 0.09 0.09 BrF

721 0.03 0.03 0.03 impurity ?
744 0.17 0.17 0.17 Cs*FHB:r~
849 0.49 0.47 0.49 Cs*FHBr~

@], after 30 min of 290-1000-nm photolysis; /, after 30 min of
220-1000-nm photolysis.
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Figure 1, Infrared spectra of the products formed by codepositing
alkali bromide salt vapor with Ar/F, = 400/1 samples at 15 K: (a)
NaBr, (b) KBr, (¢) RbBr, (d) CsBr.

BH-6 (Illumination Industries, Inc.) high-pressure mercury arc.
Results

Alkali Bromides with Fluorine. Cesium bromide salt vapor
was codeposited with an Ar/F, = 400/1 sample for 21 h. The
new infrared bands are listed in Table I and the spectrum is
shown in Figure 1d. The major new product bands of interest
appeared at 313, 360, 435, 527, and 550 cm™!. In addition,
a weak 660.0-, 661.5-cm™ doublet due to BrF° and new 744-
and 849-cm™! bands were observed; the latter two are illus-
trated in Figure 2d. The 3800-4000-cm™! spectral region
exhibited a substantial HF impurity absorption at 3965 cm™
(A = 0.21) in the experiment. Successive photolysis with the
Pyrex (290-1000 nm) and water (220-1000 nm) filtered
high-pressure mercury arc caused an increase in the 313-cm™!
CsF absorption,? slight increases in the 360- and 527-cm™!
bands, a marked decrease in the sharp 550-cm™ Cs*Fy
feature? with concomitant growth of its 546- and 568-cm™!
satellite bands, and a decrease in the 435-cm™ CsBr-H,0
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Figure 2. Infrared spectra for alkali bromide impurity HF matrix
reaction products in solid argon at 15 K: (a) NaBr, (b) KBr, (¢) RbBr,

(d) CsBr.

band® (labeled SW) with an increase in site splittings at 440
and 456 cm™l.

Two other CsBr experiments were done using higher fluorine
concentration (Ar/F, = 200/1) with a lower (450 °C) and
the original (490 °C) CsBr oven temperature. The 450 °C
run produced analogous but weaker absorptions whereas the
latter 490 °C experiment gave stronger bands (550 cm™!, 4
= (.49, for example).

Rubidium bromide vapor was codeposited with an Ar/F,
= 400/1 sample for 20 h and the infrared spectrum is il-
lustrated in Figure 1¢. The major new product bands appeared
at 314, 336, 365, 447, 524, 550, and 562 cm™!. Other new
absorptions observed at 748 cm™' (4 = 0.08) and 863 cm™
(A = 0.23) are shown in Figure 2c.

Potassium bromide vapor was reacted with an argon-
fluorine sample for 19 h; the infrared spectrum in Figure 1b
shows new bands at 364, 395, 449, and 531 cm™. Additional
weak new bands were observed at 749 cm™! (4 = 0.03) and
872 cm™! (4 = 0.07), which are shown in Figure 2b. Full arc
photolysis for 30 min produced new absorptions at 356 cm™!
(A =0.11),457 cm™ (4 = 0.13), and 527 cm™! (A4 = 0.04).

Two experiments were done with sodium bromide salt vapor
and the product absorptions of interest are shown at 319, 445,
486, 495, and 543 cm™ in Figure 1a. Strong NaBr monomer
and dimer bands were observed at 278 ¢cm™! (4 = 1.0) and
232 ecm™ (A4 = 0.6)7 and bromine monofluoride was observed
at 660, 662 cm™ (4 = 0.04). Additional new absorptions at
733 cm™ (4 =0.01), 791 em™ (4 = 0.01), and 877 cm™! (A4
= 0.28) are shown in Figure 2a. Upon thermal cycling of the
sample to 30-35 K, the 319-cm™! band increased (4 = 0.39
— 0.42), the 543-cm™ band grew (4'= 0.16 — 0.22), the 486-,
495-cm™! doublet due to NaF? decreased (4 = 0.09 — 0.06),
the 445-cm™ band decreased (4 = 0.24 — 0.20), the 733-cm™!
band increased (4 = 0.01 — 0.10), the 791-cm™! band in-
creased (4 = 0.01 — 0.03), and the 877-cm™' absorption
decreased (A4 = 0.28 — 0.14). Sodium bromide vapor was
deposited with argon only for 7 h and a single, sharp new band
was observed at 445 cm™; this featuré is reasonable for the
NaBrH,0 complex, labeled SW in the figure.

A final cesium bromide experiment was done for 18 h using
a sample with HF added to a concentration ratio Ar/F,/HF
= 400/1/1. The lower frequency product bands at 313, 360,
and 527 cm™! were about one-fourth of the values in Table I
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Table II.  Product Absorptions (cm™*) and Intensities (Absorbance
Units) I'ollowing the Matrix Reaction between Csl and I, and
after Filtered Mercury Arc Photolysis?

abs I, I, I, assign
313 0.08 0.08 0.06 CsF
354 0.14 0.17 0.12 Cs"FI'T
399 0.09 0.09 0.09 Csl-H,0
405 0.35 0.38 0.18 Csl‘H,0
420 0.12 0.19 0.07 ?

447 0.14 0.08 0.26 ?

504 0.09 0.09 0.06 Cs*TFIF™
330 0.06 0.06 0.03 ?

350 0.09 0.08 0.03 Cs*Fy~
562 0.07 0.07 0.13 site

568 0.04 0.06 0.04 site

605 0.04 0.03 0.0 IF

763 0.12 0.12 0.07 Cs*THI”

@[, after 30 min of 290-1000-nm photolysis. [, after 30 min
of 220-1000-nm photolysis.

for the Ar/F, = 400/1 experiment whereas the 744- and
849-cm™ product absorptions were nearly the same. The
higher frequency region in this experiment revealed a strong
absorption at 2805 cm™ (A4 = 0.49) with a shoulder at 2820
cm™! and HF at 3965 cm™ (4 = 0.26).

Alkali Todides with Fluorine. Cesium iodide vapor was
reacted with argon—fluorine samples in two experiments. In
the first of these, salt vapor was evaporated at 435 °C and
codeposited with an Ar/F, = 200/1 sample for 20 h. The
spectrum was similar to the second experiment described below
except the 763-cm™ (A = 0.13) band was slightly more intense.
In the second experiment, salt was evaporated at 450 °C and
codeposited with an Ar/F, = 400/1 sample for 18 h. The
infrared spectrum is shown in Figure 3d and the band in-
tensities are given in Table II. Particular attention is called
to CsF at 313, 354 cm™!, salt-water complex® at 405, 504 cm™,
Cs*F;™ at 550 cm™, and IF? at 604 cm™. A new band was
also observed at 763 cm™. The effect of high-pressure mercury
arc photolysis on the band intensities is also given in Table
IL.

Rubidium iodide salt vapor was reacted with an argon—
fluorine mixture for 21 h. The infrared spectrum in Figure
3c shows new bands at 314, 333 (RbF), 356, 415 (SW), 504,
550, 561, and 604 cm™ (IF). An additional strong, sharp band
was observed at 776 cm™ (4 = 0,41). Rubidium iodide was
deposited with argon from the same manifold for 19 h the next
day and absorptions were observed at 415 cm™ (A4 = 0.50)
and 776 cm™ (4 = 0.12).

Three experiments were done with potassium iodide. A 6-h
codeposition of KI with argon produced one band at 420 cm™
(A = 0.17). Two studies of the KI and F, matrix reaction
produced similar results which are shown in Figure 3b. The
major bands appeared at 355, 370, 396 (KF), 420 (SW), 506,
558, and 604 (IF) cm™'. An additional absorption was ob-
served at 784 cm™! (4 = 0.38). The major effect of full-arc
photolysis was to increase the 355-cm™ band and decrease the
370-cm™ absorption.

Sodium iodide vapor was deposited for 4 h with argon and
a weak new band was observed at 424 cm™; this reaction was
continued for 18 h more with an Ar/F, = 400/1 sample and
the spectrum in Figure 3a was produced. The major new
bands were observed at 327, 424 (SW), 495 (NaF), 519, and
603 cm™! (IF). In addition a new absorption was observed at
795 cm™! (4 = 0.05).

Alkali Chlorides with Fluorine. The cesium chloride—fluorine
matrix reaction was studied previously in this laboratory? and
major absorptions were reported at 312, 365, 550, and 560
cm!. In addition, new bands were also observed at 826 cm™!
(4 =0.04) and 933 cm™ (4 = 0.08). Potassium chloride was
codeposited with an Ar/F, = 300/1 sample for 8 h. New
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Figure 3. Infrared spectra of the products formed upon codepositing
alkali iodide salt vapor with Ar/F, = 400/1 samples at 15 K: (a)
Nal, (b) KI, (¢) RbI, (d) Csl.

infrared product absorptions were observed at 314 cm™ (0.06),
391 cm™ (4 = 0.04), 574 cm™ (4 = 0.06), and 950 cm™ (A4
= 0.05), and a weak broad band appeared at 2500 cm™ (A4
= 0.03) with resolved peaks at 2492 and 2547 cm™,

Sodium chloride vapor was deposited with argon and ab-
sorptions were observed at 335 cm™ (NaCl)! and 468 cm™!
(SW);!' reaction with an argon—fluorine sample for 18 h
produced new absorptions at 308 cm™! (4 = 0.43), 495 cm™
(NaF, 4 =0.13),2589 cm™ (4 = 0.28), a CIF multiplet?® at
770, 763, and 759 cm™ (A4 = 0.08), and sharp bands at 795
em™! (4 = 0.05), 805 cm™ (4 = 0.06), and 963 cm™! (4 =
0.20). Upon photolysis, the 495-cm™! band grew slightly (to
A =0.15) and the 963-cm™! absorption decreased slightly (to
A =0.17). The region above 2000 cm™ was not scanned in
this experiment.

Discussion

The alkali halide—-fluorine matrix reaction product trihalide
ions will be identified and the reaction mechanism discussed.

Trihalide Tons. Earlier work from this laboratory!-* has
provided spectroscopic characterization of the M*F;~, M*Cl;,
M™*Br;, and M*I;” matrix-isolated ion pairs from the
salt—halogen matrix reaction. A study of the CsCl and F,
matrix reaction produced CsF and the symmetrical Cs*CIF,
species in addition to a possible asymmetric species CsTCl-
F-F~. The present reaction product spectra were examined
with counterparts of the latter two species in mind.

Bands labeled SW are clearly due to the salt-water complex
on the basis of the observation of some of them in earlier work
from this laboratory!? and a more recent study® and by the
systematic trends illustrated in Figures 1 and 3. In addition,
the NaF, KF, RbF, and CsF absorptions are in agreement with
earlier alkali fluoride work.2 The strong, sharp Cs*F; and
Rb*F;” bands? at 550 cm™ are also obvious in Figures 1 and
2; these products arise from the reaction of RbF and CsF,
produced by the initial cocondensation reaction, with additional
F,. Photolysis confirms that several nearby sites of the tri-
fluoride species are also observed here.

Two major new product bands were observed for each alkali
bromide reaction, 360 and 527 ¢m™! for CsBr, 365 and 524
cm™! for RbBr, 364 and 531 ecm™ for KBr, and 319 and 543
cm™! for NaBr, The higher set of bands from 527 to 543 cm™!
for Cs* to Na™ correlates nicely with the analogous set from
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Table III. Infrared Absorptions® (cm™') Assigned to the
Symmetric M*IFXI™ and Asymmetric? M*XFI~ Trihalide Species
in Solid Argonat 15 K

M*FXF- M*XFI~
X Na* K* Rb* Cs* K* Rb* Cs*
Ccl 589 574 565 5669¢ 391 371°¢  365°

Br 543 521 524 527 364 366 360
1 520 506 503 504 357 356 354

@ Major site absorptions. b The asymmetric sodium species ab-
sorbing at 308, 319, and 327 ¢m™!, respectively, for NaCl, NaBr,
and Nal reactions are believed to be NaF- - -I'X complexes. ¢ Ref-
erence 2. %1t may be noticed that the M*CIF,” fundamentals are
near the 578-cm™ CIF, radical value (G, Mamantov, E. J. Vasini,
M. C. Moulton, D. G. Vicroy, and T. Mackawa, J. Chem, Phys., 54,
3419 (1971)). The present cocondensation reaction products ex-
hibit a definite M* effect which indicates an ionic species. On the
other hand, CIF, radical is formed on photodissociation of CIF,
and CIF, F, with insufficient energy for photoionization.

566 to 589 cm™ assigned to the symmetrical M*CIF;™ species,?
and accordingly, the 527-543-cm™! bands are assigned to v,
the antisymmetric Br—F stretching mode of F-Br—F~ in the
appropriate M*BrF,™ ion pair.

Again, two major new product bands were observed for each
alkali iodide reaction, 354 and 504 cm™! for Csl, 356 and 504
cm™! for Rbl, 356 and 506 cm™ for KI, and 327 and 519 cm™
for Nal. The higher set of bands from 504 to 519 cm™ follows
the above trends for the M*CIF,” and M*BrF,” species and
their assignment to v3, the antisymmetric I-F stretching mode,
of F-I-F~ in the M*IF,™ species is straightforward.

The trend in v3 modes for the presumably linear CIF,,
BrF,", and IF,™ anions is similar to the trend in axial anti-
symmetric' X-F stretching modes in the XF, and X,F,
molecules.* The XF,™ anion frequencies are contrasted in
Table III.

Force constants calculated for the linear species F-Cl-F~,
F-Br-F", and F-I-F using the v; modes at 566, 527, and 504
cm™!, respectively, for the Cs* species give F, — F,, values of
1.72, 2.11, and 2.19 mdyn/A, respectively. It is perhaps
surprising that this force constant increases with the heavier
halogen; this may in part be due to a decreasing value of F,,
with the heavier halogen, although the interaction force
constant cannot be determined since the »; mode for these
matrix-isolated species has not been observed.

Absorptions at 365 and 371 cm™ in CsCl and RbCl studies -

with F, were also observed from CsF and RbF reactions with
CIF which supported their assignment to an asymmetric
CI-F-F anion.> The lower set of bands at 360, 365, and 364
cm™ in the CsBr, RbBr, and KBr reactions and at 354, 356,
and 356 cm™ for Csl, Rbl, and KI show a very small heavy
halogen shift and their assignment to the same type of X-F-F~
species is indicated. The small halogen shift suggests that the
vibration is predominantly an F-F stretching mode in the
asymmetric species. Observation of the bromine and iodine
counterparts of the CI-F-F~ species reported earlier? provides
support for the identification of this unusual F-centered
asymmetric trihalide anion with the heavier alkali cations.

The weaker product absorption observed in these studies
with the sodium halides at 308 cm™ with NaCl, 319 cm™ with
NaBr, and 327 cm™ with Nal is probably due to a third
molecular species. Examination of the spectra reveals possible
heavier metal counterparts of this absorber near 300 cm™. In
the chloride salt experiments, the KCl reaction yielded a band
at 314 cm™!, RbCl produced a new 306-cm™ absorption, and
CsCl gave a new 298-cm™ band previously attributed? to
another matrix site of CsF. In the bromide salt experiments,
a new band was observed at 314 cm™! in the RbBr study, a
weak broad feature appeared at 317 cm™ in the KBr ex-
periment, and a 308-cm™' shoulder was found on the CsF band
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Table IV, Major Sharp Product Absorptions (cm™) Assigned to
the M*FHX™ Species from the Matrix Reaction of HF
and MX Molecules®

FHCI FHBI~ FHI-
Na* 963 877 795
K* 950 872 784
Rb* 946 863 776
Cs* 933 849 763

@ Minor sharp bands were also observed at 733, 749, 748, and
744 cm™, respectively, for the NaBr-, KBr-, RbBr~, and CsBr-HF
reaction products.

at 313 cm™ in the CsBr work. .In the iodide salt experiments,
a weak feature 325 cm™! was produced with K1, and a 314-
cm™! absorption was observed with RbI. These product ab-
sorptions between 298 and 327 cm™! show little shift with alkali
cation or with the heavier halogen which suggests a vibration
primarily involving fluorine. These absorptions are tentatively
attributed to a fluoride~fluorine stretching mode in a
M*F~.F-X complex, formed by decomposition of the a-
symmetric trihalide species MYF-F-X".

The overall matrix reaction, as proposed for the analogous
alkali chloride~fluorine matrix reactions,? is described in
reactions 1 and 2 for the bromide and iodide salts. The present

CsBr + F, — Br—F-F — F-Br-F~ — CsF + BrF (1)
Cs* Cs*
Cl+F,— I-F-F - F-I-FF > CGF + IF  (2)
Cst Cs*
observations cannot rule out an insertion mechanism for the
formation of the symmetrical F-X—F- species but this appears
less likely. The matrix reaction probably first forms the
asymmetric trihalide ion observed in the 350-390~cm™ range
for chloride, bromide, and iodide salts of K*, Rb*, and Cs™.
The smaller Na* ion apparently cannot stabilize the asym-
metric trifluoride species, and although Na* does support the
rearrangement to the symmetric trihalide anion, the
Na*F-+FX complex is the dominant product. The alkali
fluoride and BrF or IF were also observed for all reactions
confirming that collision complexes of the type proposed here
are required for the formation of these final products of re-
actions 1 and 2. The present NaCl reaction with F, also
produced NaF and CIF further substantiating this mechanism.
It is proposed that the symmetrical

(F-Br-F)~ and (F-I-F)”
M+ M*
species are “T” shaped with a linear anion centered over the
alkali cation. The asymmetric trihalide species

Br~-F~-F~ and I-F-F

M* M*
species probably contain linear anions, but the M™* ion is more
likely to reside nearer the more electronegative terminal
fluorine atom. This possible cation—anion structure facilitates
the decomposition to the alkali fluoride~halogen fluoride
complex M*F.FX or further to the isolated products of
reactions 1 and 2.

Bihalide Ions. The sharp new bands between 763 and 963
cm™! for each iodide, bromide, and chloride salt reaction exhibit
interesting alkali metal and halide trends which are illustrated
in Table IV. The position of these absorptions between the
strong sharp antisymmetric hydrogen stretching absorptions -
of M*HCl,” and M*HBr,™ and the analogous mode of the
M*HF;, species”!®!! suggested their assignment as FeeHe X~
species with two weak hydrogen halide bonds, which is pro-
duced by the salt reaction with HF impurity in the fluorine
sample or HF formed from the reaction of F, with traces of
H,0 in the vacuum system. This possibility was strengthened
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by adding HF to the F, used in a final CsBr experiment which
also revealed a strong, broad 2805-cm™! absorption in addition
to the sharp 849- and 744-cm™ absorptions.

Assignment of the absorptions in Table IV to bihalide
species is confirmed by recent salt reactions with HF and DF
performed by Ault.'> The interesting question remaining is
the type of bihalide species responsible for the Table IV
absorptions. The original observation of F-H«+Br~ species by
Evans and Lo'? revealed a very strong, broad perturbed H-F
stretching mode at 2900 cm™' and a sharp bending mode at
740 cm™!. Clearly the present 2805 and 744 cm™ argon matrix
absorptions are due to the type I hydrogen-bonded complex

F-H+-Br~
Cs*

The sharp 849-cm™ band could be another bending mode of
the linear F-H--Br~ ion since the Cs* ion will remove the
degeneracy of the bending mode for the linear molecule. The
relative intensities of the 2805-, 849-, and 744-cm™ absorptions
are constant in the present experiments and in the HF + CsBr
and HBr + CsF work of Ault.'"> On the other hand, a type
1T hydrogen bonded species with two weak hydrogen—halide
bonds, F«H..Br~, could also be formed and stabilized by the
cation, as mentioned previously, and it could reasonably be
expected to exhibit an “antisymmetric” hydrogen stretching
mode in this region. Studies of the isolated mixed ions in this
laboratory revealed a weak 2761-cm™ band for F~H.Cl” and
a weak 2961-cm™ absorption for F-H-+Br~, both type I species,
without new product absorptions in the 700-1000-cm™' re-
gion.' This suggests that a bound cation is required to
stabilize a type II mixed bihalide ion,

Conclusions

The cocondensation reaction of alkali bromide and iodide
salt molecules with argon/fluorine mixtures has produced new
infrared absorptions which are assigned to the mixed trihalide
species FXF~and XFF~. The new absorption in the 500-cm™
region attributed to the antisymmetric X-F stretching mode
of the former shows considerable heavy halogen shift whereas

A. Syamal and K. S. Kale

the product in the higher 300-cm™! region attributed to the
F-F mode of the latter exhibits little halogen shift. The
observation of alkali fluoride and XF products provides the
overall reaction mechanism MX + F, — M*XFF —
M*FXF~ — MF + XF. Salt reactions with HF impurity also
produced the bihalide species MTFHX™
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Magnetic and Spectral Properties of Oxovanadium(IV) Complexes of ONO Donor
Tridentate, Dibasic Schiff Bases Derived from Salicylaldehyde or Substituted

Salicylaldehyde and o-Hydroxybenzylamine
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The oxovanadium(IV) complexes of Schiff bases derived from salicylaldehyde, 5-chlorosalicylaldehyde, 5-bromosalicylaldehyde,
4-methoxysalicylaldehyde, 3,5-dichlorosalicylaldehyde, 2-hydroxy-1-naphthaldehyde, and o-hydroxybenzylamine are synthesized
and characterized by elemental analysis, infrared and electronic spectra, and magnetic susceptibility measurements from
80 to 294 K. The Schiff bases behave as tridentate, dibasic ONO donor ligands. The complexes exhibit subnormal magnetic
moments (ue = 1.10-1.23 up at room temperature). The magnetic moments of the complexes decrease significantly as
the temperature is lowered indicating the presence of antiferromagnetic exchange with a singlet ground state. The exchange
interaction parameter, J, of the complexes is in the range =241 to -307 cm™’. The complexes exhibit three electronic spectral

bands at around 13 000, 18000, and 23 000 cm™ due to the transitions d,, —~d,,, d

d,, —d,>2 and d,, — d, respectively.

e

The v(V=0) frequency of the complexes is observed in the region 900910 cm™'. On the basis of magnetic susceptibility
and infrared data, a dimeric structure with benzylaminophenol oxygen atoms as.the bridging atoms is suggested,

Introduction

There has been considerable interest in the structural,
magnetic, and spectral properties of metal(II) and -(III)
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complexes with tridentate, dibasic ligands in recent years.'™
These ligands force the metal(II) and -(III) ions to dimerize
or polymerize leading to metal complexes with unusual
magnetic and structural properties. Oxovanadium(IV)
complexes with tridentate, dibasic Schiff bases (I) with
subnormal magnetic moments have been reported, and the
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