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Hydrazones are azomethines characterised by the presence

of triatomic grouping )s = H - N\ . Many of the physiologically
active compounds find application1 in the treatment of several

diseases, such as tuberculosis, leprosy and mental disorder. On
the other hand aroyl hydrazones (l) are .reported to possess

o 3tuberculostic activity. * This is attributed to the formation
t \of stable chelates with transition metals present in the cell.

jR - CH = N - NH - CO - R* (I)

Thus many vital enzymatic reactions catalysed by these transition
4 6metals cannot take place. ' Hydrazones act as herbicides, 

insecticides, nematocides, plant growth regulators. They shoxtf 
spasmolytic activity, hypotensive action and antileukaemia 
activity. Hydrazones are used as plasticizers and stabilizers 
for polymers, polymerization initiators antioxidants, etc. They 
act as intermediates in preparative chemistry.

, In analytical chemistry, hydrazones find application in
detection, determination and isolation of compounds containing
the carbonyl group. They have been extensively used in detection
and determination of several metals. Hydrazones act as
multidentate ligands and forms coloured chelates with metals
(usually from transition group). These chelates are then used '
in selective and sensitive determination of the metals. The 

/

ligands may be co-ordinated to the metal through the nitrogen 
atoms either alone or in combination with other electronegative 
atom such as oxygen or sulphur.
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Hydrazones, in general, are prepared by refluxing the 

stoichiometric amounts of the appropriate hydrazine and 
aldehyde or ketone dissolved in a suitable solvent. The 
compound, which usually crystallizes out on cooling the solution, 
is recrystallized from a suitable solvent.

i

Analytical aspects of hydrazones :

The compound pyridine-2-aldehyde-2-pyridylhydrazone was
7 p_i ointroduced by Lions and Martin in 1958. The complexes of

PAPH with Zn, Cd, Hg, Pe, Co and Ni contained the metal and
ligand in 1:2 ratio. The study on analytical applications of

11PAPH began in 1963 when Gibson and co-#>rkers published a
survey of the visible spectra of aqueous'solutions containing
metal ions in presence of the hydrazone. They stated that PAPH
should be a useful colorimetric reagent. The spectrophotone trie
determination of Pd with PAPH in a basic ethanol-water medium

12(pH 11.6) was reported by Bell and Rose.
i

Pyridine-2-aldehyde-2-guinolylhydrazone (PAQH) was
13studied by Heit and Ryan in 1965. This weakly acidic reagent

can lose the acidic hydrogen atom in the hydrazone group and
incorporate the resulting electron pair,into a new stable
resonating system irrespective of the type of chelated metal. ,
PAQH formed stable square-planar 1:1 chelates with Cu(ll) and
Pd(ll). Based on the extractibility of the purple Pd(ll)
complex with PAQH max 594 run) into, chloroform,' a method was 

14-16proposed for determining micro amounts of Pd(ll) in the
pH range 1.5 - 2.3. The method is sensitive (£ 594 = 1.2 x 10^
1 mole cm ) and selective? the determination can be
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accomplished even in the presence of other platinum group 

metals.

Quinoline-2-aldehyde-2-quiholylhydrazone (QAQH) was used
' 2mrj 18

in selective and sensitive determination of copper. *

With a view to investigate the effect of substitution 

of a more extended % system on the aldehyde moiety of nitrogen- 

containing heterocyclic hydrazones, three new compounds were 

prepared/ * viz. the pyridylhydrazones of quinoline-2- 

carboxaldehyde (QAPH) , phenanthridine-6-carboxaldehyde (PDAPH), 

and the 2-quinolylhydrazone of phenanthridi'ne aldehyde (PDAQH). 

Results of spectroscopic measurements on the metal chelates 

extracted into non-polar solvents such as chloroform from borate- 

buffered solutions (pH 9) show that the reactions with the 

higher molecular-weight hydrazones are very sensitive and make 

them attractive for analytical applications.
\

In order to replace one of the co-ordinating nitrogen 

atoms (in terdentate hydrazones) by sulphur/ the compound
21

pyridine-2-aldehyde-l-thionaphthylhydrazone (PATNH) was prepared 

by condensation of equimolar amounts of c^-thionaphthoic 

hydrazide with pyridine-2-aldehyde. PATNH was isolated in the 

form of its lead salt. The reagent reacts with copper(IX) in 

1 M hydrochloric acid to give a complex extractable into non

polar solvents such as benzene (x max « 480/ Q = 6.35 x 103}.

The synthesis/ characteristics and analytical applications 

of bis(6-methyl-2-pyridyl)-glyoxal dihydrazone have teen 

investigated. The reaction of the reagent with thirty cations 

at various^ pH values was studied; it reacts only with copper (I)



and palladium(IX). In the reagent molecule/ the methyl groups 

adjacent to the heterocyclic nitrogen atoms produce the well- 

known blocking effect.

. Bis44-hydroxybenzoylhydrazones) :of glyoxal, methylglyoxal
23and dimethyl glyoxal have been described as colorimetric and

fluorimetrie reagents for determination of Ca(ll)/ Cd(ll),
' 04 ^ /

Lanthanum (III) and Bi(lII). Silva^ reported reactions of 

diphenyl glyoxal and dipyridyl glyoxal bis(benzoylhydrazone) 

with common cations.

The hydrazones of salicylaldehyde (SH) and o-hydroxy
25-27acetophenone (AH) have been studied ” - analytically. Stability

constants of the bivalent metal complexes with SH, determined 

potentiometrically in 75 % aqueous dioxan follow the order 
U02> Pb^ Co y Zn. There is no significant complexation of SH 

with Mg(II)/ Mn(ll) and Ni(li) ions, but Cu(II) and Fe(lII) give
' • s

precipitates even at low pH. SH reacts with Pd and OsCVTII),
1

giving a coloured solutions suitable for their spectrophotometrie
25determination. Besides these two metals, SH is used for the 

determination of copper,' iron and cobalt.

The ligand 2-benzoylpyridine-2-pyridylhydrazone (BPPH)
28,29 1has been studied in detail. Its syn and anti isomers were

1
separated and identified on the basis 4^ UV, NMR and IR spectra.

The syn form.was characterized by intramolecular hydrogen bonding.

In this configuration, the ligand could not function as terdentate

and formed complexes of low molar absorptivity. The anti isomer,

acting as terdentate, formed the expected intensely coloured

chelates. The ligand is used in spectrophotometrie determination
\ ■ • 

of iron, cobalt, nickel, copper and zinc.
t!£l
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2-Pyridyl- or 2-quinolyl-hydrazine was condensed with 

several carbonyl substituted 8-quinolinols in order to prepare 
hydrazones of analytical interest and possibly use them as 

anti-tumour compounds. Tilth most metals they formed yellow,

orange or brown chelates. One mole of a bivalent metal ion 

reacted with'two moles of most of the hydrazones to form a 

chelate.

o-Hydroxy benzaldehyde isonicotinoyl hydrazone (BIH) 

also called l-isonicotinoyl-2-salicyiidenehydrazine (INSH), ' 

shoxtfn in structure (XX) was prepared by refluxing about

equimolar amounts of isonicotinic acid hydrazid and salicyl- 

aldehyde in water-ethanol solution. It was examined . for 

its chelatometric properties with a number of cations. It 
precipitate's Cu(ll), Ni(ll), Zn(ll), pd(ll), Ce(iv) and forms 

soluble complexes withpb(ll), Fe(ll), Co(ll), Sn(ll), TiO(II), 

VO.(XI), UD2(XI)/ Sb(lll), AI(III), Fe(lll), Th(iv) and Zr(lV).
The precipitation of Cu(ll) is quantitative and used for 

gravimetric determination of the metal. Al(lII) reacts with
'• , -a

BIH, forming a yellow 1:1 complex (x max 375 nm; 6»12.7 x 10 ).
A spectrophotone trie method was developed for microdetermination 
(0.5 - 3.5 ppm) of aluminium at pH 5.0. The Sandell sensitivity 
of the method is 0.0021 |ig/cm2.



Tut) moles of BXH react with one mole of the metal ions
34-36Co{II) / Kfi(ll), Zn(ll) / Mn(ll) and Cd(ll), forming complexes/ 

having \ max between 380 and 420 ran with molar absorptivities 
between 1.5 x 104 and 2.5 x 104 {except for cadmium complex

which does not show an absorption maximum). Spe c tropho tome trie
1 /

and extraction studies of the complexes! have been reported.
t

p-Dimethylaminobenzaldehyde isonicotinoyl hydrazone(DAIH)
forms an intensely orange-yellow gelatinous precipitate with
Hg(I) or Hg(II) in slightly acidic, neutral or slightly alkaline
medium. Based on this reaction, selective detection of Hg(I) or

37Hg(ll) is reported.

The fluorescence of the isonicotinic acid hydrazones of a 
number of carbonyl compounds (2-hydroxy-1-naphthaldehyde, 
salicylaldehyde, 2-hydroxy-m-tolualdehyde, 3-hydroxy-p-

i

tolualdehyde, 4-hydroxy-m-toluaLdehyde, 3-chloro-2-hydroxy- 
ben zaldehyde, 5-chioro-2-hydroxybenzaldehyde and 2-hydroxyaceto-

j i38 1 1phenone) has teen examined. in the presence of aluminium, 
these hydrazones give yellowish green fluoreseenee in an 
acetate buffer.

The nature, properties and physical constants of the 
two complexes formed by vanadium(V) in acidic aqueous medium

* i

with acetone isonicotinoylhydrazone, and those of the complex 
formed with 4-hydroxybenzaldehyde isonicotinoyl hydrazine in 
50 % aqueous ethanol have been determined. Use of> the 
complexation is suggested for spectrophotometrio determi 
of vanadium.
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Spectrophotometrie determination of Molybdenum in
steel has been reported by using 2-hydroxy-1-naphthaldehyde
isonicotinoyl hydrazone.40 Gossypol isonicotinoyl hydrazone

41had been used for the titanium determination. The complex
formed between UC^ClI) and gossypol isonicotinoylhydrazone
(molar composition Is 2, X max = 440 nm) is extractable into
chloroform, at pH 3 and is used in the colorimetric 

42determination of 3-12 jig of uranyl per ml.

Recently Gall acetophenone isonipotinoyl hydrazdne (GAPINH) 
is reported for the determination of Aluminium(ill).

The literature survey has revealed that Glyoxal bis 
isonicotinoyl hydrazone has not been used for spectrophotometrie

i
determination of uranium(VI) and iron (III). Moreover 
salicylaldehyde nicotinoyl hydrazone has also not been used 
for the spectrophotometrie determination of-Titanium(IV).
Hence, the present work centers around the synthesis and 
application of these hydrazones in speetrophotometric 
determination of U(VI), Fe(lII) and Ti(iv).

I

\
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