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Abstract:

The phenyl hydrazine was react readily with acetic acid chloride in [1:2] ratio
in alkyl of ethanolic solution, and refluxe for five hours to produce a new ligand of
(N-Carboxymethyl-N-phenyl-hydrazino)-acetic acid [H,L].

This ligand used to synthesize complexes with Cu(m), Co(m), Cr(l11) and
Pd(m), the structures of some compounds were studied and by Elemental analyses (C
H N), IR, UV-Visible and 'C ®H-NMR spectra, as well as molar conductance
measurements, magnetic susceptibility data, and melting point. According to These
studies the suggested structure was spin-paired octahedral for the prepared complexes,
except the structure of palladium complex was square planar around Pd(m) ion.
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Introduction:

Hydrazine derivatives  with present work we reported the synthesis
alkanoic[1] and aromatic carboxylic and  characterization of  some
acid[2], play very important role in complexes with (N-carboxymethyl-N-
biological activities, like anticancer[3], phenyl-hydrazino)- acetic acid [HL].
anti-inflammatory[4], anti-infective
[5], antituberculosis[6]. Materials and Methods:

Depending on the synthesis and
biological evaluation of ethyl 2-benzo Analar or equivalent grade

[1,2,3  triazole]  acetate[7], and chemicals commercially available from
oxadiazole derivatives[1,8] such [5-(4- BDH, Merck and Aldrich etc, were
phenylpiperazin-1-ylmethyl)-1,3,4- used for synthesis.
oxadiazole-2-ylsulfanyl]-acetic
acid[6], some hydrazine derivatives
can be used to prepared new ligand
containing ON donor atoms that have

1. Materials:

2. Instruments:
1. Melting or decomposition points
were measured using Electrothermal

interesting class of compounds, which 9100 (U.K).

find an extensive applications in 2. IR spectra were recorder as KBr

various fields[9,10]. discs in the range of (4000-400)cm
The oxygen and nitrogen may be L using Shimadzu 8300 FTIR

involved in coordination providing a spectrophotometer.

useful  model for bioinorganic 3. Elemental analyses (C, H, N) were

processes[11,12].  These compounds carried out using Heraeus instrument

are also of interest due to their (Vario EL). AL al. Bayt University.
pharmaceutical ~ applications  and Jordan.

biological activities[9,10,13]. In the
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4. 'H, and *C NMR were recorded on
a DXP-400 MHz Bruker
spectrophotometer (England). AL al.
Bayt University. Jordan.
5. UV-Vis spectra were recorded on
data steam - (3000) series. Anbar
University.
6. Moler conductivity of the complexes
of (10%M was determined using
Jenway conductivity meter
4200(0.93) cell constant (U.K).
7. The magnetic susceptibilities of the
complexes were determined at 25°C
using Bruker magnet BMs.

3. Synthesis:
3.1. preparation of (N-
Carboxymethyl-N- phenyl-

hydrazino)-acetic acid [H,L]

A solution of KOH (0.12 gm, 2.1
mmol) in ethanol, was added to a
solution of phenyl hydrazine (1 gm,
9.24mmol) in hot ethanol (25ml). The
resulting mixture was refluxed on a
water-bath for (30) minutes. A quantity
of (1.74 gm, 18.48 mmol) of acetic
acid chloride (CICH,COOH) was
added to the above solution and the
refluxing was continued for 5 hours

[6].

The resulting solution was
concentrated and allowed to cool. The
separated readish brown product was
filtered, further purified by
recrystallization from ethanol, dried

under vacuum. Yield (0.76 gm)
(63.07%), m.p(108°C).
3.2. Preparation of K;[Cu(L)]
complex

The solution of copper(ll)

dichloride Hexahydrate (0.27 gm, 1.1
mmol) in methanol was added slowly
with stirred to a solution of ligand
[HoL] (05 gm, 2.05 mmol) and
potassium hydroxide (0.24 gm, 4.2

797

mmol) in (50 ml) methanol. The
resulting mixture was refluxed for 4
hours on a water-bath and deep green
coloured compound separated out on
cooling. It was filtered, dried in
vacuum. Yield(65%) and m.p(140 °C).

3.3.  Preparation of Kj[Co(L)2],
K[Cr(L),] and K[pd(L)CI]
complexes

A similar method to that mentioned
in preparation of Kj[Cu(L)2] complex
was used to prepare the complexes of
co', c™ and Pd" ions with
[H,L] by used (0.26gm, 1.09mmol), (0.2
5gm, 0.93mmol) and (0.19gm,
1.07mmol) of [CoCl,.6H,0], [CrCl;
.6H,0] and [PdCI;] respectively.

Results and Discussion:
Synthesis and characterization of
[HoL]

The new ligand (N-
Carboxymethyl-N-phenyl-hydrazino)-
acetic acid [H,L] was synthesized
according to the general method shown
in Scheme (1).

HN—NH, /9
CH,C—OH
KOH
+ 2CICH,COOH — 2 -p @H_N\ 0
I
CH,C—OH

Scheme (1) Synthesis route of the
[H.L] ligand

The ligand was characterized
by elemental analysis, Table (1) in
which the results were in a good
agreement with the calculated values,
as well as spectroscopic methods (IR),
(UV-Vis), (*H, 1*C) NMR.

The prepared ligand was
Readish-brown crystals and soluble in
different solvent (methanol, ethanol,
DMF, DMSO and CgHg) .
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Table (1) Micro analysis and some physical properties for the ligand [H,L]

Micro analysis found (calc) %

Compound M.Wt Yield (%) M.P°C Colour C m N
[HoL] 224 63 107-109 |  Readish-brown (j:‘l"g) (gjg) ((1):88)
Ka[Cu(L).] 585.5 65 140 Deep green 9 G 69
K;[Co(L)] 581 80 122 Deep.-purple (iéig) (ggi) (196§333
Gow) | ws | m | am | veewhem @y s ]
K[Pd(L)CI] 40238 66 214 Deep brown @819 @49 6
(Calc). Calculated.
1. Infrared spectra A and B). The bands appeared at 1312
Important infrared bands of and 1243cm™ are due to hydrazinic
the ligand [H,L] and it's complexes v(N-N)and carboxymethyl imine v(C-
together with their assignments are N) stretching of ligand [H,.L][1]. A
collected in Table (2). nother bands observed at (3029),
_ IR spectra of the free ligand, (2912), (1677) and  (1497)cm™
Fig (1), showed a broad band at assigned to v(C-H)arom, V(C-H)alipn,
(3241)cm™, which is due to hydrogen v(C=0) and 8(N-H)
bonding of OH group. The interaction respective|y[1o’11]_
with v(N-H) stretching[9], Scheme (2-
0
s
NH H,C )
N /C“xcdf’o : N B ot
N
N N
HC N \\ —_— N Cf—fc
1 H  onm H I, %
A //’CHO’ B
0
Scheme (2- A, B) structure of ligand [H;L]
In the spectra of [H.L] frequency confirming the coordination
complexes, the broad band due to of oxygen atom[14].
hydrogen bonded OH of the ligand The free ligand exhibits a weak
disappeared from the region (3241)cm’ absorption dands at 1595cm™ and
! and showed weak bands at (3440, 1420cm™ due to vasym(COOH) and
3401, 3420 and 3429)cm™ attributed Vsym(COOH) respectively. While in the
to the uo(N-H) stretching of the complexes these bands shifted to lower
complexes [Cu(L).], [Co(L)2] [Cr(L)] frequency and appeared in the range
and [Pd(L)] respectively, indicating the (1582-1546)cm™ assigned to
deprotonation and formation of metal Vasym(COOY) and one in the (1359-
oxygen bond. Consequently the 1353)cm™ assigned to Vsym(COO).
v(C=0) stretching was increased to This result indicates that carboxylic
higher frequency, whilst the v(C-O) group is monodentate coordinate [15].
stretching was decreased to lower On the other hand, the hydrazinic v(N-

N) in the free ligand were shifted to
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higher frequency, while the
carboxymethyl imine v(C-N) shifted to
lower frequency for their complexes.
This may be due to the increase in the

repulsion between the lone pairs of
electrons on the nitrogen atoms due to
the complexation via the hydrazinic
nitrogen[16].

Table (2) IR data (wave number v) cm™ of the ligand and it's complexes

v(C-
H)Arom

v(C-

Comp.
P H)aliph

v(N-H)

v(C=0)

Additional
peaks

v(N-
N)

v(C-

v(C=C) N)

[HL] | 3241(br) | 3029 2912

1677

1497 3(N-H)

1600 1186 v(C-0)

1312 | 1243

KJCu(L)] | 3440 3050 2887

1687

1495 5(N—H)
1176 v(C-0) 501
v(M-0)

440 v(M-N)

1598 1317 | 1211

Ko[Co(L),] | 3401 3041 2846

1688

1498 5(N—H)
1166 v(C-0)
512 v(M-0)
422 b(M-N)

1604 1320 | 1221

K[Cr(L);] | 3420 3054 2874

1678

1490 5(N-H)
1155 5(C-0)
513 u(M-0)
438 v(M-N)

1594 1332 | 1200

KIPd(L)Cl] | 3429 3059 2900

1680

1493 3(N—H)
1156 v(C-0) 542
v(M-0)

480 v(M-N)

1597 1319 | 1225

The IR spectra of complexes
showed bands at the regions (542-501)
and (480-422)cm™, due to v(M-0) and
v(M-N) stretching respectively[10],
(were M=Pd, Cu, Co and Ni). The
assignment of the bands are

Fig (1) Infrared spectrum of [H,L] ligand

799

summarized in Table (2). Thus from
the IR spectra, it is a tridentate fashion
through deprotonated of two hydroxyl
oxygen and the nitrogen of hydrazine
moiety, Scheme (2).
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Fig (2) The IR spectrum of K;[Cu(L),] complex
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Fig (3) The IR spectrum of K[Pd(L)CI] complex

2. Electronic spectra, magnetic
moments, conductivity
measurements

The electronic spectrum of [H.L] Fig
(4) exhibits an entense absorption band
at 279nm assigned to (m—n*), 357nm
attributed to (n—n ) and weak band at
620nm attributed to charge transfer
transition. The spectra of the
complexes of [H,L] displayed peeks in
the (UV) region of the intraligand
(m—m*) transition, and shifted to
higher by various extents in

800

comparison with that in free ligand,
while the bands related to charge
transfer transitions were observed in
the spectra of the complexes, Table(3).
The electronic spectra of the Cu(m) and
Cr(111) complexes displayed bands at

(598)nm and (612)nm may be
attributed to spin allowed d-d
transitions, type °B;g—°B,g  and
A2g(F) —'Tog (F) (v1)
respectively[17], suggesting an

octahedral geometry around Cu(m) and
Cr(111) ions.
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The spectrum of the cobalt(ll)
complex, Fig (5) exhibited weak
bands at 490nm and 588nm, arising
from charge transfer and (*Ayg— “Tig)
d-d transition respectively. These
observations are compatible with an
octahedral geometry around the
cobalt(Il) ion[18]. The spectrum of
Pd(m) complex shows a band at 417nm
assigned to the *A;g — 'Bg transition,
suggesting a square planar structure,
this is in accordance with the results
reported by EI-Sonbati, et. for
palladium complex [19]. The elemental
analysis of the complexes, Table (1)
was in a good agreement with the
calculated values. On the other hand
the conductivity of the complexes
determined in methanol 10°M at 25

°C, Table (3). The molar conductivity
of the complexes Cu(m) and Co(m) was
(124) and (128) S. cm® mole®
respectively, indicating 1:2 electrolyte,
while the conductivity of Cr(ll1l1) and
Pd(mr) complexes was (55.7) and (60.8)
S. cm? mole™ respectively, indicating
1:1 electrolyte [20]. The magnetic
susceptibility for complexes were
measured at room temperature, Table
(3), the magnetic moment of the
complexes Cu(m), Co(m) and Cr(l1l)
was typical for a high-spin octahedral
structure[21], Fig- (6). The low
magnetic moment values of Pd(m)
complex as well as the other analytical
data, indicate a square planar
structure[19,22], Fig (7).

Table (3) Electronic spectral data of the ligand [H,L] and its complexes

Emax . molar conductivity | Magnecity suseaotibility
Comp. | ANM | otar ot Assignment S. cm?. mol* B.M
279 1982 T
[HoL] 357 960 n-n
620 191 Charge transfer
330 1150 >
Ko[Cu(L),] | 365 1040 Charge transfer 124.6 1.32
598 60 ’B1g—?Bg
226 1737 *
T—>TC
KCo(L)d] | oo [ no 1282 142
588 89 Charge transfer *A;g —»*T1 g
295 1100 n
K[Cr(L),] | 378 880 Charge transfer 55.7 3.77
612 26 AP —4Tg ®
305 988 T
K[Pd(L)CI] | 370 740 Charge transfer 60.8 0.23
417 115 'Aig > 'Big
2297 2373 1
2057 1 2435
1837 1898 4
1,608 1661 —./
1.3578 1 1424 4
§ 1146 2 1186 7

0919

0.459

0230 J

Fig (4) UV-Vis spectrum of [H,L]

801

0.249
0729

0.475

Fig (5) UV-Vis spect";um K3[Co(L),]

0.237 4
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Fig (4) The proposed geometrical
structure of [M(L);] compLex
(where: M=Cu, Co, and Cr)
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Fig () The proposed geometrical
structure of K[Pd(L)CI] complex

3. 'H *C NMR spectra

The *H NMR spectra recorded
at 400 MHz by using a DMSO-ds
solvent, are shown in Fig (8) and Table
(4). The 'H NMR spectrum for the
ligand [H,L] showed signal at 7.79ppm
(2H, 2xOH) due to the equivalent
protons of (OH) groups, this lower
chemical shift of OH refers to the
hydrogen bond [10]. The signal at
7.73ppm (1H, NH) due to proton of
O(NH), While the band at 2.5 ppm (S,
4H) is due to 8(CH,)[23]. *H NMR for
ligand showed signals for protons of
aromatic group between 7.35-6.13 ppm
(m, 5H).

3C NMR spectrum of the
[HoL] was carried out in DMSO-ds,

802

Table (4), Fig (9). The spectrum
showed a chemical shift at 169.4 ppm
assigned to carbon atoms of 6(COOH)
groups[24]. The chemical shift of the
phenyl group appeared in the aromatic
region at (129.5-112.5) ppm, whilst the
carbon atoms of &(CH,) groups are
equivalent and appeared as single at
56.9 ppm.

Table (4) The chemical shift in ppm

for 'H C NMR data of [H,L]
measured in DMSO-de.
1H 130
Fund.Group | NMR (8, | NMR(3s,
ppm) ppm)
OH 7.79 -
NH 7.73
7.35,
(CH, (Ce)H 795 129.5, 129
(Co)H, (CoH | 6.75,6.6 11112297
COH, C, | 710 1111%
CH, 2.5 56.9
C=0 - 169.4
Conclusion:
We have explored the

syntheses and coordination chemistry
of some complexes, obtained from
reaction of tridentate ligand, derived
from phenyl hydrazine [H,L], Scheme
(1), with metal ions (Cu", Co", Cr'")
in [2:1] ratio respectively, and with Pd"
in [1:1] ratio. The mode of bonding
and overall structure of the complexes,
were determined by physico-chemical
and spectroscopy methods. The results
revealed that the ligand coordinate
with center ion through oxygen atoms
of hydroxyl groups and hydrazinic
nitrogen as ONO donor atoms.
According to the above results, its
concluded that the geometry about
cu”, co”, Cr'' is octahedral, Fig (4),
and about Pd" is square planar, Fig (5).
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Fig (8) The "H NMR spectra for ligand [H,L]
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Fig (9) *C NMR spectra for ligand [H,L]
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