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SUMMARY

Spectral studies of some fluorinated glyoxaliminehydra-
zones reveal that in these compounds the hydrazoneimino
tautomer with hydrogen bonding via the imino-N predominates.
The complexation of these ligands with nickel involves the
N-atoms of the observed tautomeric form.

INTRODUCTION

Glyoxaliminehydrazones are reported to exist in the
hydrazoneimino (A) and azoamine (B) tautomeric forms [11].
Although the mode of coordination of these ligands is well
decumented there is not much information about the structure
of these ligands [2-5]. In this communication the synthesis
and detailed systematic studies on the structural aspects of
some fluorinated glyoxaliminehydrazones and their nickel
complexes are reported.
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RESULTS AND DISCUSSION

Spectral studies of the compounds give evidence that
they exist exclusively in the hydrazoneimino form (4). In
the IR spectra the N_H vibration is observed as a broad band
around 3400 cm‘1; two well defined bands in the region
1650 cm"1 and 1590 cm"1 are assigned to a C=0 stretching mode
of a non-hydrogen bonded arylketo and a hydrogen bonded
azomethine, C=N, stretching vibration [6,7] . The C.F and CF‘3
stretching modes are observed between 1330-1000 cm'1. The
following changes were noticed after the formation of nickel
complexes. Firsily, the intramolecularly hydrogen bonded
(N_H...N=C) absorption band disappeared from the region
3400 cm'1; secondly the azomethine vibration band was lowered
to 1560 c:m'1 due to coordination of the nitrogen atom and
finally the non-coordinated carbonyl streiching was observed
around 1630 cm'1 due to electron delocalization in the
adjacent chelate ring [6_9] y (Scheme 1).

]
m—CF3C6H4

X=H,Br,ClL&F

Scheme 1.

The high field 'H MR spectral data of the compound is
given in Table 1. A detailed interpretation of the spectrum
of compound (4), (Scheme 2) is discussed below.

Olefinic methyl protons appeared as a broad singlet at
§ 2.3 ppm; while the N_H proton was observed in the downfield
region at £15.66 ppn as a broad signal. Various aromatic
protons are assigned as : Hg, Hg' as dbr at § 6.94 ppm; B
Hy' as dd at & 7.5 ppm; Hy as dd at § 7.23 ppm; H

a’ Ha' as
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dbr at & 8.04 ppm; H, H ' as dd at & 7.15 ppm; H, as sbr at

§ 7.40 ppm; Hy as dd at § 7.38 ppm; H, as dd at § 7.30 ppm and
He as dbr at § 7.28 ppm. Assignments of various protons have
been confirmed by sequential decoupling experiments.

Several possible structures can be alternately written
for the hydrazoneimino tautomer (A) keeping in view the
various possible modes of hydrogen bonding. However, in the
compounds under study, 1t has been confirmed by nuclear
Overhauser effect experiments and Dreiding Models that the
hydrogen bonding occurs via the imino-nitrogen i.e. N-H...N=C.

Irradiation of CH3 protons (Fig. 2) gave a clear NOE
with Hg, Hg' and Ha' Ha' protons, while irradiation of N.H
proton gave a strong NOE with Hc and Hy protons and a weak

NOE H H! .
with g Bg protons

From these results it is evident that hydrogen bonding
in the hydrazoneimino tautomer is via imino-nitrogen, (N-H...
N=C).

The "5 MR spectra of the nickel complexes shows no N_H
proton signal, the methyl proions are observed around § 2 ppm
and the aromatic protons at 6 6.5-8 ppm.
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In the mass spectra of glyoxaliminohydrazones a
molecular ion peak was observed for all species. Some of the
characteristics observed during mass degradation are :
(i) presence of Ar=C0", (ii) formation of fragments
M_CH30:NCGH5+ and M.NHCGH4CF3-m+. These characteristics
give additional evidence for the existence of the hydrazoneimino

tautomeric form (A).

EXPERIMENTAL

Fluorobenzene [10] , 4. substituted acetophenones [10,11],
1,3-diketones [12,13), 1,3-ketoamines [14], 3-aminobenzotri-
fluoride [15,16]and its diazonium chloride [17] were prepared
by literature methods.

The fluorinated glyoxaliminehydrazones were prepared by
modifying the earlier reported methods [1,4] . The condensa-
tion of m-trifluoromethylphenyldiazonium chloride (0.01M) and
the ketoamine (0.01M) was carried out at 0-5°C in pyridine.
The compounds were precipitated by the addition of water and
recrystallized from ethanol. The compounds prepared and their
analytical data are recorded in Table 2.

The nickel complexes were prepared by the method of
Hirsch [1) by refluxing a mixture of nickel chloride hexa-
hydrate (0.005M), the hydrazone (0.01M) and itriethylamine
(0.01M) in absolute alcohol. They were purified by recrystal-
lization from ethanol and dried in vacuum over P205.

The complexes prepared and their analytical data are
recorded in Table 2.

IR spectra were recorded using a Perkin-mmer_577
spectrometer in KBr pellets; 5 mr spectra by a Bruker
WH- 400 in CIDCl3 solution with TMS as an internal standard;
MS were recorded on a Jeol JMS-D 300 instrument. Melting
points are uncorrected.
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