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Abstract

The reaction of 2-.4,'6-trihydmxyactﬂphennnemtjnﬂhydrate with
hydrazine monohydrate was realized under reflux in methanol and a
tew drops of glacial acetic acid were added to give the (Intermediate)
2-(-'1—hydrazmlu-c:thj,d:)-benzmle-1-3.5-[['1'01, which  reacted  with
salicylaldehyde in methanel to give @ new type (N202) ligand [H,L]
[(2-11 -{(Z—h}fdmxy-benzylidene}-hyd razono|-ethyl} benzene-1.3.5-
triol . The ligand was reacted with Mcly (where M=Co, N1, Cu, and
Zn) under reflux in methano! with (1:1) ratio to give compiexes of the
general formula [M (H,L)]. All compounds have been characterized
by spectroscopic methods ['H NMR, IR, U.V-Vis, HPLC. atomic
absorption] microanalysis along with conductivily measurement.
From the above data the proposed molecular structure for [Co (11,L)],
[Cu (HzL)],
|Zn (HoL)] complexes may adopt a tetrahedral structure. While square
planar geometry was suggested for Nj @ complex.

Introduction

Schiff bases and their coordination compounds play a great
tmportance in medicine | industry and biochemistry(1) .Schiff bases
are characterized by the -N =CH- (imine) group which has a
particular importance in elucidating the mechanism of transmaination
rasemination reaction in biochemistry (2.3) During the past two
decades , considerable attention has been paid to the chemistry of
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metal complexes of Schiff bases containing nitrogen and other donar
atoms (4) . This may be atiributed to their stability, biological activity
(5) and potential application in maity fields such as uxi_dati::rnfcat&lysfs;_
(6) and electrochemisiry (7). In 2003 Chata and co-worker (8)
prepared a  Schiff bases ligand kind (N2Oz) [44  —his
(salicylideneimino) diphenylethane (saldi phy)], and s transition
metal complexes with Co™ | g and Cd ' This paper reports the
synthesis.  and  characterization of new [{(2-{ 1-[(2-hydroxy-
benzyli.dene}-h}fdra,zﬂ-nu]-ethyl}benzﬁ,na—'l,lﬁ-.tﬁﬂl ligand and its
Co'™. Ni"™, cu™, and Zn™ complexes.

The ligand was obtained from the reaction of 2, 4, 6-
tnhydroxyacetophenonemonoh ydrate with hydrazi nemonohydrate n
methanol to give an intermediate. which was converted 1o 2-(1-
ll:{d[ﬂEﬂI]ﬂ-ﬂf-h}’h"h@ﬂZEﬂE‘1;3'1,.5-tlfi{_£_1'1, by  treating it with
salicylaldehyde .

Experimental

Reagents were purchased from Fluka and Rediel- Dehenge
Chemical Co. LR spectra were recorded as (KBr) discs using
Shimadzu 8400 s FTIR spectrophotometer in the range (4000-450)
em’. Electronic spectra of the prepared compounds were measured in
the region (200-1100) am forto>M solution in (MeOH) at 25 "C using
a Shimadzu, 160 spectrophotometer with 1.000+0.001 em”™ matched
quartz ¢ell. The chloride contents for complexes were determined by
using potentiometric titration method, on (686 titro processor -665
dosimat-Metrolirm Swiss), Elementa) microanalyses were preformed
on a (C.H.N) analyzer, model 1106 _(Car[ﬂ-.Erl}a), while metal contents
of the complexes were determined by atomic absorption (A.A)
technique using a  Shimadzy AA 680G atomic absorption
spectrophotometer. Electrical conduct] vity' nieasurements of the
complexes were recorded at 25 "C of 10°° M solutions of the samples
in (MeOH), using 4 (Wissenschafilich ~Technique Workstation.
D1820 Weiiheim LF 42). Nuclear magnetic resonance spectra 'H
NMR for the ligand (HsL) was recorded in DMSO-d® using a Brucker
400 MHz instrument with a tetrmethyl silane (TMS) as intetnal
standard .The spectra was recorded af Queen Mary .university of
London ,England . The HPLC chromatograms of the complexes were
obtained by using HPLC type shimadzu LC-6H (Koyoto-Japan). In
this technique. the complexes were injected fnto a column of the type
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(ODS-C ig) using (70:30) methanol: water. isocratic system with flow
rate (1ml /min) at 25°C. and wave length (254 nm).

Preparation
Synthesis of the ligand [H4L]:
The ligand was prepared by two steps:
Step (1)

Preparation of intermediate2-( | -hydrazono-ethyl)-benzene-1 §
3, 5-triol, by treating 2, 4, 6-trihydroxyacetophenone monohydrate
with hydrazine monchydrate as follows:
A solution of 2, 4, 6-trih}fdmxyacﬂtnphenﬂnemonﬂhydrﬂte 0.5g.(
2.685mmole) in methanol Smi was added to hydrazine monohydrate
0.134g, (2.685mmole) 0.13mL dissolving in methanol 3mL. then 3
drops of CH;COOH was added slowly to the reaction mixture. The
mixture was refluxed for 4 hours) with stirring, Then the mixture was
allowed to cool at room temperature. A deep brown solid was
obtained by evaporation of methanol during 24 hours. Yield (75%),
0.408g, 340°C dec.
Step (2)

Preparation of ligand [H4L] [{2-.{1-[(Z-h}rdrﬂxy-b_enzy]idene)_

hydrazono]-ethyl} benzene-1, 3, 5-triol .

The solution of [2-(1-hydrazono-ethyl)-benzene-1. 3, 5 -triol
(intermediate) 0.2g,( [.097mmole) in methanol 10mLwas added io
salicylaldehyde 0.134g.(1.097mmole) 0.2mL. The reaction mixture
was refluxed for 4 hours with stirring, filtered and the filtrate was
allowed 10 dry at room temperature. A deep violet solid was obtained
after evaporation of methanol during 48 hours. Yield (80%) 0.25g,
300°C dec.

Synthesis of (HsL) complexes with metal ions:
Synthesis of
I- [Cu (H,L] (1) complex:-

In 50 mL round bottom flask 0.1g,( 0.698mmole) of CuCl,
2H;0 was suspended in SmL methanol, A solution of 0.2g,
(0.698mmole) of (H4L) in 6mL methanol was added to the mixture
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above . Then 0.07 g, (0.698mmole) of KOH was dissolved in
methanol was added to the mixture above. A stirred solution of, the
resulting mixture was heated under reflux for 3 hrs. Then mixture was
filtered and the precipitate was washed with an excess of methanol

and dried at room temperature during 24 hours. A dark green solid
was obtained. Yield (83%), 0.2g, (340°C) dec.

Synthesis of [Co (H,L)) (2), [Ni (H:L)] (3), |Zn (H;L)] (4)
Complexes:-

The method used to prepare these complexes was similar to that
mentioned in preparation of [Cu (H,L)] complex. Table (1) stated
weight of starting materials, % yield and some physical properties of
the prepared complexes.

Study of complex formation in solution:

The molar ratio method was followed to study and to detect the
ratio of metal jon to ligand of complex in solution, methanol was used
as a solvent in this study. A series of solutions containing constant
amount of metal and various amount of ligand of concentration (10 =
M) were prepared . the absorbance was measured at A max for the
complex , the relationship between the absorbance and [LV[M] ratio

was drawn to determine the [LJ/IM] and the results were compared
with those obtained for the solid state .

Results and Discussion

The new ligand (HsL) was prepared in two steps according to
the general method (9) shown in scheme (1)
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HiCa 20
'\-\C/”"’
HO OH
+  HoN NHz | IO
H.O . A
2 reflux | glacial acetic acid
4 hours methanol
oH
Y
H
HsC N——NH,
N
o——0 OH ¢
HO OH
salicylaldehyvde
CH
2-(1-Hydrazono-e(thyl-benzene-1 3, 5-{r10]

OM CHa H
C=—N N=—C
HO OH HO

2-{1 -[{2-Hy{]rux}f-hcm:yliL!r.:lm)-hydraznrm]-eth}f! }-benzene-1.3,5-(rio|

Scheme: (I) the synthesis route of the ligand (H;L)

The (ILR) spectrum of the ligand (H4L) fig (1) (Table 2) displays
two bands at (1679) (CH3-C=N) group was appeared 1n the lower
frequency at(1531) , (1579) (1552) ., and (1575) em™  showing
reducing in bond order and (1608) em™, due to v( H-C=N) stretching
vibrations respectively (10). The band at (3745) em™ is due to the v
(O-H) stretching at (950) cm™ was assighed to the y (N-N) (11).The
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band at (3500) em”" was assigned to vy (HO~+H) hydregen bonding
{12,

The [U.V-Vis] spectrum of the ligand (H4L), fig (2) (Table 3)
exhibits a high intense absorption peak at (280) nm and an intense
peak at (320) nm. which assigned to (x — n¥) and (n — a*) transition
respectively. |

The'H NMR  spectrum of the ligand (H4L), in DMSQ-d® tig
(4) shows the proton of (0-H) group which belongs to (ph-OH) of
the ligand appearing as 2 singlet signal ar (8.544) ppm The proton of
(C-H) imine group appears as a singlet signal of (8.2198) ppm. The
multiple signals at (7.3416), (7.2051), (7.0348) and (6.7042) PPM are
due to aromatic hydrogen of carbon (Crs) (Ciz), (Ci3 14 and (Cz, C5)
respectively (13), table (4).

The reaction of [Hl] with [MCI; H,0] where (M= Co", Ni",
Cu'and Zn') was carried out in methanol under reflux resulted in the
synthesis of the complexes.

These complexes are stable in solution and non electrolytes Table (3).
The analytical and physical data Table (2) and spectral data (Table 2,
3) are compatible with the suggested structures. The (I,R) spectra of
the complexes are presented in (Table 2). In general the (LR) spectra
of the complexes show a broad band at (3490), (3491). (3489) and
(3494) em™. They are due oy (HO-H) hydrogen bonding for
compounds (1),(2).(3).(4) respectively(14).

The strong band at (1679) cm'of imine group in free ligand [H4L] was
shifted to lower trequency and appeared at (1618).(1624),(1625) and
(1627) em™ for the compounds (1)(2),(3) and (4) respectively(15), In
the same way the shifting of (H-C=N) group was appeared in the
lower frequency at (1531}, (1579). (1552), and (1575) em™ showing
reducing in bond order

These bands were assigned to the y (C=N) stretching of reduced
bond order, This can be attributed to delocalization ol metal electrong
density at (tg) in the n system of the ligand (HOMO — LUMO)
(16).

Where HOMO= highest oceupied molecular orbital.

LUMO= lowest unoccupied molecular orbital
The ¥ (N-N) band ar (950) em™ in the ligand (H4L) spectrum was
shifted in the complexes (13,2).(3) and (4) ta higher frequency in the
range (1008-1019) cm™
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The bands ar (426).(462),(424) and (478) em™ were assigned to y
(M-0) for compounds (L)(2)(3) and (4). in'di'catin'g_ that to the
phenolic oxygen of the ligand is involved in é6ordination with metal
ions (17). |

The bands at (525).(528).(551).and ( 521) em™ were assigtied to y
(M-N) for compounds (1)(2),(3) and (4) respectively, indicating that
the imine nitrogen is invelved in coordination with metal ions (18),
Figs (1a), (1b) and (Ic) represented, the (IL.R) spectra of [Co (HaL].
[NU(FLL)T, [Co (HoL)] and [Zn (H,1)] respecti vely.

The (WU.V-Vis) spectra for the complexes (1). (2), (3) and {4)
are shown in Fg (2a. 2b, 2¢). The absorption data for complexes are
given in Table (3),

In general, the specira showed two intense peaks in the (U.V)
region at (213,255),(256.326),(213.254) and (213.330)im  for
compounds (1).(2).(3) and (4), these peaks were assigned to ligand
filed . Resides that the spectra showed another peaks: two for complex
(1)'at(385) is due to the (C.T). while the second weak broad peak at
(780) nm was assigned 1o (d-d) electronic transition (*T,—%,)
suggesting tetrahedral geometry (19) fig (6a): two for complex (2) at
(335) nm 1S ‘due to the (C.T). while the second weak broad peak at
(560) nm was assigned to (‘?Ag—;r‘hl“l ) transition in a tetrahedral
geometry (19) ; two for complex (3) at (330) nm is due to the (C .T).
while the second weak broad peak at (640) nm was assigned to
(‘Aig—' Byg) transition in 2 square planar geomenry (19) fig (6b) .
The complex (4) exhibited an additional weak peak at (3"3_,5.} nm was
assigned to the (C.T) .the geometry of complex is a tetrahedral.

The (HPLC) results of e complexes (2,3,4) are presented in
(Table 3) and figs(4a) (4b)y .and (4e) respectively .The resulis
exhibited one sharp absorption band at ( Ri= 4.06 min) ; (R=4.34
min ) and ( Rt=4.04 min ) respectively Jandi¢ating that the complexes
are pure, and appear as a single species in solution -

The molar conductance values were found in the range (10-
16.34) (Sicm™ mole™) |
{Table 3) ,which indjcares that the complexes are non —electrolyres
(20). These were determined in (methans|) solution (107 M)

The mole ratio M:1. was determination for some complexes.
All the studied complexes (2) (3} and (4) for the ligand [H4L| gave
colored solutions in methanol, Figs (5a. Ob; 3¢} show the change i
optical density of the observed Llight with ratio L/M'™ af & max for
each complex The results indicated that M- 1. (1:1) ratio were in
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accordance with those obtained for there respective isolated solid
complexes .
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Table :(1) some of physical properties of the complexes and their
reactants quantities

! t ——— = - ; 3
Compound| MLP| Colour] Weightoy |Weight Nield%| Metal
C’ metyl of chloride
| £ I mmole | product B
_ 140 Dark - 75 [ €oCly 6110
[Co (L] 016 0521  ous P
dec browrn
| 340 | Dark = : 62 [[NiClz.6H,0
[Ni (H:1.}] 0.16 ] 0.434 0.15 i1t
dec brown
30 | | T ZnCl
[Za ()] brown' | 0.1 | 0398 0.14 e
dec '
i : i g
dec = decomposition , M.p = meling point, g= gram ) =ooEs e
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Table: (2) Infrared spectral data (wave nuinber v) em™ for the bicand (H,1.) and iis

complexes
T ) SR
L t | [
W (CH,-C=N) I
1 b OH--H) |
Compounds | w (H-C=N) | w(0-H) | v{C=C) | w{(-1) B N-N) L u(C-0) wWM-0} | uM-N)
1 hydropen
d T 9T hram, l
bunding
| i |
I | |
ERE 1679 | as00 |' ‘ [
1608 ]
3744 | 1550 1062 "-):SL'I | 1120 _ -
1618 M ’
Cui HiLY) |§31 3743 1573 307k 1009 LIS 424 542
3490
HOoq, il e 1743 (579 3128 1008 1152 426 558
1570
| S I S
!
| 3495
Wi HLL) LB L3747 '| 1553 043 . 100K \ 115] 462 528
RIS 1552 | % G he :
| | | |
| T
(Zat HLL)j ifﬁ; \ 3747 1575 3081 e | 1155 47§ 53K
) I
| s
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Tahiﬁe: (3) Electronic spectral data, HPLC and conductance measurement for
the ligand (H,L) and its metal compiexes in methano

Emax |: Am
Compound | Anm | (L.mol'.cim’ | Assignments Rt {S.cmj, Ratio
) | Min. Mole) | L/M™
280 946 A R
Hyl. R .
320 411 N gt i
215 124 Ligand field
CulHsL 255 734 Ligand field
L 1A .
2L)] - - - 4.06 16.32 1:1
780 21 G e
256 672 Ligand field
[Co(H.L)] 326 311 Ligand fteld | ...
386 151 C.T - 14.56 )
560 102 A—"Typ |
Ligand field
=13 4la L jaand field
| 254 201 s
[Ni{H,L)] ) 334 | 10.88 —
330 78 1 1
Alg—+
640 19
b[g
213 412 Ligand field
[Zn{H;L)] :
330 240 Ligand field | 4.04 10 =
385 16 C.T
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Table :(4) "H NMR data for the ligand (H,L) measured in

(DMSO-dﬁ) and chemical shift in (& ppm)

VOL.21 (3) 2008

Compound | Functional Group O ppm
_OH 8.5440 (s)
Co—H 8.2198
Cis—H 7.3416
L Ci3—H 7.2051
Ciz-H , Cyy—H 7.0348
C;-H . Cs-H 6.7042
DMSO 2.5018
Cs—H; 1.7005
S= sing]

Table :(5) Element analysis results and some physical properties

of the ligand (HsL) and its metal complexes

Compounds yJ e Color Yield% M.P found (Cale.)%
" C H N Ci NMetal
HLL 286.28 [Decp- B{] 340 (62.9%) 1 (4.93) | (079 - .
violet dec 6081 3.77 8.33
(CahL)] 347.81 dark- 843 340 (51.8) i (3:4%) | (B.03) | Nil {131?)_1
green dec 5179 2.02 647 1635
[Co(t:L)] 34320 Dark- 75 340 (5249 | (3.82) | (B16) [ Nil | (1717
hrown dec 5U.13 299 148 15.04
342 96 Dark- a2 340 (32.53) | (3.53) | (817 | Mil (1711}
gttt brown dec H S11% | 118 | 635 16.90
[Zn( HaL)] 349,66 Brown 38 340 | (31.32) | (346) | (BOD) | Nil | (18.70)
dec 50.36 2.06 6.71 19.03

dec = decomposition  ,Cale =calculated , { ) =theoretical
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~ Fig(2d)Electronic spectr %? of the |[Zn (H:1.)]
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Fig{4b)The (H.P.L.C) of the complex [Ni(H:L.)

- | * '
Hao,1 EE 4,08 e 18535

Fig (4¢c) The (H.P.L.C) of the complex |Zn (H:L)}
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L3
£ =]
Lt =k fory. [ ATl

Fig (5a) the mole-ratio curve to complex [Cu (H;L)] in solution

(1x 10” mole.L™") at (A = 385 nm)

Molie Ratio

T S O

=2 = at =
Copprpe ey ek eyt aye o . T

—

Fig (5b) the mole-ratio curve to complex |[Ni (H,L}] in solution
(1% 107 mote.L™") at (A = 254 nm)

——r

L] L]
=i o T | = R
O orneagerviEr = ey {11

Fig (5¢) The mole-ratio curve to complex |Zn ( H:L)| in solution
(1% 167 Illg]t!_.l__fij at (A = 330 nm)
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