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Spectral studies of some fluorinated glyoxsliminehydra- 

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 azosmino (B) tautomeric forms CI 1. 
Although the mode of coordination of these ligands is well 

documented there is not much information about the structure 

of these ligands [2-51. In this communication the synthesis 

and detailed systematic studies on the structural aspects of 

some fluorinated glyoxaliminehydrazones and their nickel 

complexes are reported. 

R'NHN*CC(0)R2CR3:NR4 . R1N*NCC(0)R2CR3NHR4 . 

(A) (B) 

(R' = m-CF3C6H4; R2 

P-FC6H4; 
R3 = =&"$4: ;;--eH4' p-C1C6H4 and 

0022-l 139/87/53.50 0 Elsevier Sequoia/Printed in The Netherlands 



142 

RESULTS AND DISCUSSION 

Spectrsl studies of the compounds give evidence that 

they exist exclusively in the hydrazoneimino form (A>. In 

the IR spectra the N-H vibration is observed as a broad band 

ti0ma 3400 W-I; two well defined bands in the region 

1650 cm-' aa 1590 CD 
-1 are assigned to a C=O stretching mode 

of a non-hydrogen bonded arylketo and a hydrogen bonded 

azomethine, C=N, stretching vibration [6,7] . The-;-F and CR3 

stretching modes are observed between 1330-1000 cm . The 

following changes were noticed after the formation of nickel 

complexes. Firstly, the intramolecularly hydrogen bonded 

(N-H . ..N=C) absorption band disappeared from the region 

3400 cm-'; secondly the azomethine vibration bend was lowered 

to 1560 cm-' due to -coordination of the nitrogen atom and 

finally the non-coordinated carbonyl stretching was observed 

around 1630 cm-' due to electron delocelization in the 

adjacent chelate ring [6-q] , (Scheme I). 

X=H,Br,Cl& F 

Scheme 1. 

'I'he high field 'H NMR spectral data of the compound is 

given in Table 1. A detailed interpretation of the spectrum 

of Compound (A), (Scheme 2) is discussed below. 

Olefinic methyl protons appeared as a broad singlet at 

b2.3 ppm; while the N-H proton was observed in the downfield 

region at 615.66 ppm as a broad signal. various aromatic 

protons are assigned as : Hg, Hg' as dbr at 6 6.94 ppm; Hh, 

Hh' as ad at 6 7.5 ppm; Hi as dd at 5 7.23 ppm; Ha, Ha' as 



Hb HO 
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.Hi 

Hb HO 
N-N 

HI2 H f 

X=(LIHj (21 Br;(3_IC1;(4_IF 

Scheme 2 

dbr at 6 8.04 ppm; Hb, I-$,' as dd at 6 7.15 ppm; Hc as sbr at 

6 7.40 ppm; Hd as dd at 6 7.38 ppmi H8 as dd at 6 7.30 ppm and 

Hf as dbr at 5 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, it has been confirmed by nuclear 

Overhauser effect experiments and Dreiding Models that the 

hydrogan bonding occurs via the imino-nitrogen i.e. N-H...N=C. 

Irradiation of CH3 protons (Fig. 2) gave a clear NOE 

with H , H ’ and Ha, H ’ protons, while irradiation of N-H 

protonggavz a strong NtE with Hc and Hd protons and a weak 

NOE with H 
g' Hg' 

protons. 

From these results it is evid8n-t that hydrogen bonding 

in the hydrazoneimino tautomer is via imino-nitrogen, (N-H... 

N=C). 

The 'H IVME spectra of the nickel complexes shows no N-H 

proton signal, the methyl protons are observed around 6 2 ppm 

and the aromatic protons at 6 6.53 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=CO+, (ii) formation of fragments 

M-CH3C:NC6H5+ and LNHC6H4CF3-m+. These characteristics 

give additional evidence for the existence of the hydrazoneimino 

tautomeric form (A). 

EXPERIMENTAL 

k'luorobenzene [lOI , &substituted acetophenones IlO ,113, 

1,3_diketones [12,13], 1,3-ketosmines [I 41, 3_eminobenzotri- 

fluoride 115,161and its diazoni& chloride [171 were prepared 

by literature methods. 

The fluorinated glyoxaliminehydrazones were prepared by 

modifying the earlier reported methods cl,41 . The condensa- 

tion of m-trifluoromethylphenyldiazonium chloride (O.OlMa) and 

the ketoamine (O.OlM) was carried out at O-5'C in pyridine. 

The compounds were precipitated by the addition of water and 

recrystallized from ethanol. The compounds prepared and their 

analytical data aP8 recorded in Table 2. 

The nick81 complexes were prepared by the method of 

Hirsch cl] by refluxing a mixture of nickel chloride hexa- 

hydrate (O.O05M), the hydrazone (O.OlM) end triethylamine 

(O.OlM) in absolute alcohol. !l!hey 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-Elmer-577 

spectrometer in Kl3r pellets; 'H NMR spectra by a Bruk8r 

WH-400 ixi CDCl:, solution with TMS as an internal standard; 

MS were reoorded on a Jeol JMS-D 300 instrwnent. Melting 

points ar8 uncorrected. 
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