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Abstract
The hydrazone ligands used in this work were: Salicyl hydramne (SH), Salicyl phenylhydrazone (SPtf,
salicylaldehyde -2,4-dinitophorylhydrazone (SDNPH), 4-hydroxy salicylaldehyde-4-nitrophenylhydrazone
(4-HSNPH) .

The prepared complexes were characterized by physic+chemical and spectroscopic method. lt is concluded that
some ofthe prepared hydrazone complexes are non-electrolytes (neutrals). The ligand hydrazone coordinated to
$e metal ion as bidentate chelate to form six coordinated neutral complexes of the ty?e [MLrClr]
{M=Mr2.,Co2*,Ni2*andCu*2} possessing octahedral geomerry and others form four coordinated ionic complexes
ofthe type [Mt2]Cl, where {M=Mn2*,Co2*,Ni2*,Cu't;possessing a square planer or tehahedral geometry.
Conductivity measurements indicate that the prepared complexes in dimethyl sulfoxide correspond to (l:2)
electrol).tes, in which ligand hydrazone c{ordinated to the metal as bidenlate chelate to form four coordinated
ionic complexes of the type [MLr] Cl, {M=Mn2*,Co2*,Ni2*,Cu2*} possessing a tetrahedral or square planer
which were confirmed by AgNOj test for complexes containing chloride ions .

Keywords: Hydrazones ligands, Transitions metal complexes, Hydrazones complexes .

Introduction
Hydrazones RR'C=N-NR'R-[R'=H, NHr, OH,] Philips Pu 8800 and Jenway 6405

[R'=FI,CHr,--etc] are compounds which derived speclrophotometers. Conductivity measurements
from condensation of hydrazines with carbonyl were carried out on a conductivity meter using
compounds, namely aldehyde and ketones nl . WTW conductometer inolab 749-Germany. Melting
Hydrazones are azomethine characterized by the points (or decomposition points) of the ligands and
triatomic grouping C=N-N and they are interesting complexes were measured using elecro drermal - IA
substances because oftheir physiological activity like 9000 - England /melting point apparatus .

treatrnent of several diseases such as tuberculosis, Starting materials
anticancer ,antioxidant activity ,antitumor, antiviral All chemical used in this work were either analar or
agent, antimicrobial 12-71 ,antifungal and reagent grade and used without further purification.
antibacterial activity as iron chelaters in heatment of preparation of hydrazone ligands
anemia's and antiviral drugs[8],this activity it Th"'hydrazones 1Sf! and (SpH) were prepared
attributed to the formation of stable chelate with according to the literature method [12].by mixing
transition metals which catalyses the physiological (0.lmol)-ofan ice-cold solution ofhydrazini hydratel
proc.ess[9'l.They also act as herbicides. insecticides. phoryl hydrazine in absolure EroH \yith (0.lmol) of
nematocides, rodenticides, plant groMh regulators. salicylaldehyde. Ice cold water was added to the
sterilants for house flies [2] . reaction with continuous stining. The product was
Great interest in the complexes of transition metals filtered, washed with ice -rold water and dried in
with hydrazones developed as a consequence oftheir vacuum over anhydrous CaCl2 and recrystallized
inueasing application in medicine, analyical from EIOH. The hydrazones (SDNpH) and (4-
chemisky, and synthesis of novel heterogeneous HSNpH) were prepared according to the literatue
catal)sts of oxidation{eduction proc-esses. as well as [13], by mixing equimolar amount of salicylaldehyde
in numerous fields ofscience and technology. Among with 2, 4-dinitro phenyl hydrazine and 4-{rydroxyl
ligand systems, hydrazones are special because, a saticylaldehyde with +nitro phenyl hydrazine
number ofcompounds express biological activity and respectively in absolute ethanol. After h€ted to
complex formation with tsansition metals U0]. reflex for I hour a colored precipitate was obtained
The interest of hydrazone complexes increased by which was filtered off, washed with methanol and
development ofbioinorganic chemistry field, sinc€ it dried under vacuum .

has been recognized thal many of these complexes preparation ofcomplexes
may serve as models for biologically important Coniplexes of the typ" 1fr41l;Ctrl -a 1U1t-;1Ct,
species I ll. M:'Mn(tI), C([), N(tI) and Cu0t)
Experimental To an ethanolic solution (0.0lmol,30ml) of an
General appropriate metal chloride salt , a hot ethanolic
IR spectra were recorded on F.T.Thermo Mattson 300 solution of hydrazone ligand (0.02 mol,20 ml) was
speckophotometer in the (4004000 cm ') range using added, the mixture was stirred for about 30 minutes ,
KBr discs.Elemantal analysis for some complexes colored precipitate was formed , separated by
were carried out on (Al-ALBa)4) university in filtration, washed several times with diethyl ether and
Jordon. Electronic spectra were obtained using dried undervacuum.
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Table: Elemental anal and
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Results and Discussion
Infrared spectra
The lR spectra analysis for hydrazone ligands gave
information about the mode of coordination of
ligands to the metallic ions. The characteristic bands
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Salicylaldehyde-2, tl-dinitrophenylhydrazone
(SDNPH)

4-hydroxySalicylaldehyde-4-
nitrophenylhydrazone( +HSNPH)
The prepared hydrazone ligands

col ties of some com

are presented in Table (2). The hydrazone ligands
salicylhydrazone (SH) and salicylphenylhydrazone
(SPH), which derived from salicylaldehyde with
hydrazine hydrate or phenyl hydrazine, respectively,
were prepared according to the followings :
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The donor atoms (active sites) may be:
(a) Phenolic oxygen and azomethine nitrogen.
(b) Phenolic oxygen and middle nitrogan of
hydrazone ligands .

Type (a) is interested as example of coordination via
nofl deprotonated phenolic group and azomethine
nitrogen forming stable complexes of six- membered
ring.

The IR specfa of all fiee ligands exhibit a medium
broad band ar the (3272-3303\ cm-r due to the
stretching vibration of the (-NtI-) group. This band
is not greatly affected upon complexarion [4]. The
bands in rhe region of (93!l 178) c[n'r are assigned
to the u (N-N) vibrational modes and they exhibit
upward shift in the complexes , indicating its
participation in coordinationfl 5], and this shiffing
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H
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Found (calculate)%Complex Color Melting point ('C )
C H N

INi(SH)hlCl! Green >2991 4t.70
(41.E6)

4.l0
(4.02)

12.8E
( r 3.e5)

lCu(SPH)rlCl, Dark green >194r 56.01
(55.91

4.64
(4.34)

9.97
(10.03)

Reddish-orange 252 43.t2
(42.s6\

2.88
(2.7 5)

l5.l I
(1s.27)

lMn(4-HSNPH)rclrl Red >288* 46.54
(46.47)

3.27
(3.30 )

12.46
(l2.sl)

lN(SDNPH)rlCl,
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suggests the involvement of at least one of nihogen
atoms in the bonding with the metal ions[6,17] .

The rather strong (C=N) stretching vibration, found at

- (1603-1631)cm'' in free ligands, shifis to lower or
higher wave number showing that the ligands
coordinates to the metal via the imine donor atom.
The shift to lower frequency has been explained as a
weakening ofthe (C=N) bond resulting from the loss
of electron deflsity from the nitrogen to the metal
atom or shift to higher fiequency; indicating an
increase in the force constant of C=N as a
consequence of the coordinalion through azomethine
nitrogen or sometimes as a result ofcoupling between
C=N and C{.The double bond character between
carbon and nitrogen is increased [ 18, 19, 20].
The IR spectra ofthe hydrazones also showed a weak
and broad ab,sorption band in the region (3371-
34E4)cm-rassigned to the stretching vibration of
intermolecular hydrogen bonded u(O-FI).Upon
complexation this band either shift to higher or lower

Tsble : Selected IR s bands of

frequency region by (3-71) cm-r this may be due to
the hydrogen bonding or its coordinalion to the metal
which is confirmed by the appearanc€ of new band
around (405- 476) cm'l due to (M-O) stretching
vibration , indicating that the coordination occurs
through oxygen atom of hydroxyl granpl2l,22l.
Further more support for this coordination was
obtained by shifting the phenolic u(C-O) stretching
towards higher frequencies by^- 40 cm'r in the (SPH)
complexes. While in (SH, SDNPH and 4-HSNPH)
shifted to lower frequency. Therefore the
complexation in this type of complexes occurs
through nifogen of azomethine and oxygen of
hydroxyl group forming stable six membered ring
complexes .

In all complexes, the new bands were obseryed at
about (614-501) cm-rand (476 405) cm-r, tentatively
assigned to u(M N) and u(M-O) stetching
vibrations, respectively as reported in litoalures [23].

rrzon€ I nds and their com exes
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u ( N-H) u (c=N) u (o-H) u (c-o) D (N-N)No. Ligands and
complexes

u (M-N) u (M-o)

1624 3384 1273 939SH
0t lMn(SH)rlCl: 3284 1573 341 I tt97 983 588 421
02 lcdsH),cl,l 3284 1603 34t2 1204 I128 606 4t6
03 lN(sH)rlct, 3283 1621 3442 1272 I 178 609 413

1573 3445 1206 lll5 565 4t2o4 lCu(SH)ulCl: 3280
3290 1603 3484 1278 I t48SPH

05 tMn(SPF0,Cl,l 3292 1622 3430 l30 t I 159 501 46',7

06 lCo(SPH)rlCl, 3290 1622 3478 l30l I159 504 4',16

|l58 501 46507 lN(sPH)rlcr, 3291 1622 3413 t30l
3290 1606 3468 t27 t I150 507 47108 lCu(SPH)zlCl:

SDNPH 3272 1621 3371 1332 1077
09 lMn(SDNPm,lCl, 3269 r 6l3 3413 t2'73 1144 614 405
t0 [CdSDNPTD,ICI, 3269 l6l3 3418 1273 I't44 604 406

l6l3 3414 t2'72 1144 603 405ll fNi(sDNPrDr',lcl, 3269
t2 [Cu(SDNPH):]Cl: 3269 l6l3 3414 t2'73 I t4t 605 407

4 HSNPH 3303 l63l 3403 1292 I 109

l3 lMn(4-HSNPTD:Clu 
'l

3304 1599 3409 t2'72 n 57',| 415
3408 t2'70 ll13 537 470t4 lCo(4-HSNPf0rClrl 3302 l60l

3305 1601 3406 12',t0 I I 14 53',7 471l5 [N(4-HSNPFT)rClr]
3346 1590 3446 1235 1t2l 578 4t216 [Cu(a-HSNPH),]Cl,
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f,lectronic Spectra for hydramne complexes
The electronic spectra of all the prepared hydrazone
complexes were recorded in either absolute methanol
or dimethyl sulfoxide at room temperature in
ultraviolct and visible region, and rhey showed
characteristic absorption bands around (334,14-
49019) cm-r which atlributed to aromatic transitions r
+ lr *, or n + T * and charge - transfer [24] .

In present work the hydrazones complex of Co(ll),
Table(3) complex No.(09) exhibit lhe electronic

Infrared spectrum of [Co(SH)rClzl

transition bands at 23364 crn'r which may be
attributed to ot,g 1f) -- oT,g 

1P) of Co(II) in an
octahedral environment[25,26] while complex No.
(03 ) showed one bard x (1472?) cm't which may be
atfibuted to oA, -- t, (P) of cobah(Il) in
tetrahedral environm e [24,27].
In the present work complexes No. (02, 04, 07) were
consist of one or two transitions around (17271
17857) cm'r, and (l5l5l) cm-r which assigned to
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may be assigned to rA2g 
-l1rg and sArg 

- 
r1,g

(P) transitions respectively suggesting an octahedral
arrangement around N(ll) as compared with the
reported value for octahedral Ni (tl) complexes, while
electronic spectra of Ni(ll) complexes No. (01,05)
exhibit one or two absorption bands (l72ll-
17241)cm-t and ( 25641)cm-r which may be assigned
torAlg -- rA2g and'A,g - 'B,g transitions,
suggesting a square planer geometry around Ni(Il) ,

as compared with values of square planer Ni(ll)
complexes [29,30,3 1,32] .

'B,g -'Eg and 2B,g r 2A1g respectively for a
square planer around Cu (lI) .

The electronic spectra of Mn(ll), complex No.(oE)
showed a band at (25409) nd (26666) cm'r which
assigned to6Arg - 

4Eg (D) and uA,g *'Trg (D)
transitions respectively for an octahedral gmmetry as

compared with the reported values for ocldtedral Mn
(ll) complex [28] .

Complex No.(05) exhibit an absorption band at
(17543)cm'' assigned to 6A,9 rt,g(D) transition
indicating the tetrahedral geometry around Mn(lI).
The electronic speara of Ni (ll) , complex No.( l0 )
shows two bands at (24630 ) nd (28169) cm'r which
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Electronic spectra of INi(4HSNPH>CI2l
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Trble : Electronic s ral bands & chemical structure of some red razone

Conductivity Measurements
The molar conductivity of all prepared hydrazone
(Schiff bases) complexes were measured for (l0iM)
in dimethyl sulfoxide (DMSO) at (room temperature
-25.C) .

The values ofthe molar conductanc€ (cm2.ohm-r.mol-
r) in this solvent are given in Table (4).

ISSN: l813 - 1662

xes

The observed values in the (DMSO) are in the ranges
(75-120 cm'?ohm'rmol-r) which conespond to (l:2)
electrolytes, this is also confirmed with positive
AgNOr test for chloride containing complexes. Other
complexes are non €lcctrolytes by the observing
molar mnductance (1.2-19.8 crn'?ohm-rmol-r; which
are also confirmed with negative AgNOr test for
chloride ions .

Band aboorption Complex structureNO, Complex
cm'r nm

Assignment

0l 236
247
294.4
390
582

n---r[*
7t---+ fr*
C.TtA,g-'B,g

'A,g--'Arg

squrre phner

02 lcu(sH):lclz 46728
40650
l5l5l

214
246
660

fi- fi+
c.T
'B,g-'A,g

03 lCo(SPH),lCl, 47846
39215
t4727

209
2s5
679

r- rt
c.T
nAr-nTr(P)

tetrahedrsl

04 lCu(SPH)zlCl: 4E543
47393
3E955
1727 t

206
2fi
256.7
579.4

n-nt
r---+ r'
c.T
'B,g--'Eg

05 lMn(SDNPH)rlCl, 47619
34013
t'7 543

2to
294
570

,t- ,t*
c.T
uA,g--aTrg (D)

tetrahedr8l

06 lN(sDNPr r),lcr, 42372
40551
33444
1724t

n--+?tr
lI!--+ r*
c.T
'A,g-*tArg

square planer

07 ICu(SDNPH)r]Cl, 49019
43290
4t 152
t7857

204
231
243
560

n+,I*
7c---+ T*
c.T
'B,g-'Eg

square planer

08 IMn(4-HSNPH) rClr] 46948
4s87 t
40000
28409
26666

2t3
218
250
352
375

n---rd
7a---+ lt'
c.Tua'g-tEg(o)
6A,g-ang1D;

octehedral

09 lco(4 HSNPH) rcl,l 49019
44642
3597 t
23364

204
224
278
42E

n-r!r
fi- T'
C.T
ot'91r1-ot,g1p;

Octahedral

l0 47846
4651t
39370
2E169
24630

209
2ls
254
35s
406

n---+r!*
l[---+ r*
c.T
'Arg-'T,g(P)
'Arg".,'T,g

Octahedral

52

lN(sH)rcl, 42372
40485
33967
25641
t72t I

square phner

squarc planer

236
246.6
299
5E0

lN(4-HSNPH), Crrl
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Table : Formuh and cal rties of the red

rDecomposition

Conclusion
From lhe previous results and discussion we
concluded the following :

l. The neutral molecules of hydrazone ligands were
coordinared to each of the metal ions studied
as bidentate ligands via two bonding sites which are
cental azomethine nitrogen and OH goup.
2. The complexes may have coordination number
(four or six) depending on the number of coordinated
sites ofthe ligands and the anion present .
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c,lrnl)lll..ll ,'. {'. I clF iuj!+lCl c]lllsilslc LJIJI i:Inirl J-Ull 6li- o. ilJ L'^rr-iir ];r: csJl ln aF-+

:$tl
Salicyl hydrazone (SI{), Salicyl phenylhydrazone (SPH), salicylaldehyde -2,4-dinitrophenylhydrazon{SDNPfD,
4-hydroxy salicylaldehyde -4-nitrophenylhydrazond4-HSNPH) .

.rJl"llr (IR) .lJ.Jl (s3 i.-iyl , rr!.r 1l)IJFtl L'l*.. Cl cJL,fiiL lrJJlil. I l{-lr- .l' lrt-}l iJF:.-n cJJiJl u-3L-i 4-br a:

. dJliJl o.b.+l J-lnll dyrJl qllrill.l ( uv-vis)u.r. ;s}rl
:jF OJI(;13 d(! drl$ls:lll &16J $1,i. (,l 'ilt,6l -F c.lrilJ{l..ll sliq or.{ Ol J tuYlt ':tr y'rt c,L![ dfLil

,rcL; +ri. ai &li- rl ( lr*2= Mn,Co,Ni and Cu):c.p t Mt4Cl, 1 U ar. OJ.Ji (,.lj,i.: sLJ di-Ell \r-l! clli-
. ( N,f'?= Mn, Co,Ni and Cu ) :e,r. [MLrl C[ tri q!i- e.]. J oJ-J ,r''l.3 ,Js.: .rib, , ,3-t-llt
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