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Abstract

The study was aimed to synthesized and characterization of two new amino acid Schiff base and the synthesized
ligands was reacted with oxovanadium(IV) ion, and to evaluate the catalytic activity of the obtained complexes
against the cyclooctene epoxidation, namely, 5-Chlorosalycialdehyde-alanine and 5-Nitrosalycialdehyde-
alanine, Derived from condensation reaction of substituted salicylaldehyde with some amino acids; a-alanine,
with a new alternative method, The development includes the use of 10-2 mole sodium hydroxide as a new
catalyst, which is considered a new method of Schiff bases synthesis. For characterization purpose, Elemental
analysis (EA),

Spectroscopic analysis; IR, *H and **C NMR studies were carried out on the prepared ligands its complexes.
The results showed that the Schiff base ligands act as chelating ligands and coordinated via one nitrogen from
azomethine group and one oxygen from hydroxyl attached to benzene ring and one oxygen from hydroxyl of
carboxyl group to a vanadium center, and the catalytic activity of the two complexes against cyclooctene
epoxidation revealed that both were highly effective and selective in optimized conditions when used as catalysts
for the epoxidation of cyclooctene into cyclooctene oxide in acetonitrile. The conversion of cyclooctene varied
from 86.71% to 88.42% at 78°C within ten hours.

Keywords; Oxo vanadium Complexes, Epoxidation catalysis, Schiff-Base, Characterization. Synthesis. IR
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I.  Introduction

Schiff bases play vital role in inorganic chemistry because they readily form stable complexes ions
with most transition metals. The progress of the field of biocinorganic chemistry has increased the interest in
Schiff base complexes, since it has been recognized that many of these complexes may serve as models for
biologically useful species [1-3].

Complexes of the transition metal synthesized from Schiff bases have exhibited high potential to be
versatile catalysts in organic synthesis and have remarkable developments in recent decades, and share in some
kinds of chemical transformations such as hydrogenation [4].hydration [4], decarbonylation [5], olefin
metathesis [6], Diels-Alder reaction [7], nitro aldol reaction [8], isomerization [2], cyclopropanation [4], enol-
ester synthesis [9], oxidation of hydrocarbon [10,11], epoxidation [12,13]

Metal complexes prepared from Schiff bases have also revealed high activities in asymmetric catalysis
[14], The complexes derived from aromatic carbonyl compounds have found to be very active in metalloprotein
modeling as well as asymmetric catalysis [15,16]. Epoxidation reaction catalysis as special field have received
great attention in last few years and many reports have advanced on several methods of prepare of catalyst
complexes from many Schiff bases along with their catalytic activity assessment [17,18].

Schiff bases are classified according to the number of electrons that the molecule has or to the type of
atoms or donor atom group that the molecule contains. The donor atom such as (N,, O,, P or S). These donor
atoms that stabilize the structure of Schiff bases and that locate the bioactivity. In compounds of nitrogen the
presence of a -C=N- group in Schiff bases boost bioactivity [13, 14]
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The complexes of Vanadium have usually used in widely utilized in epoxidation catalysis,
oxovanadium complexes synthesized from Schiff-base ligands are the most useful, for example
oxovanadium(1V) complexes when combined with oxygen or other peroxide were found to be very effective in
sulfide and olefin epoxidation [19-21]. Mukaiyama aldol additions have been unraveled by catalytic activity of
vanadyl complexes based on 2,2'-biphenol-core ligand [22], as such up to 90/10 (anti/syn) diastereoselectivity
was achieved, other worthy mentioned finding is that revealed by Uang on the use of V(O)(acac)2 in the aerobic
oxidative coupling of 2-naphthols [23]. In this paper we focused on developing a new type of active vanadyl
complexes specifically for the epoxidation process.

The objectives of this study are to synthesize two new Schiff bases by condensation reactions of a-
alanine with 5-chlorosalicylaldehydeand 5-nitrosalicylaldehyde and its complexes, {[(E) - (5 — chloro - 2-
hydroxyphenyl) methylidene] amino} propanoic acid and {[(E)-(2-hydroxy-5-nitrophenyl) methylidene]
amino}propanoic acid. Followed by analyze and identify the structures of the synthesized Schiff bases using
elemental Analysis (EA) in addition to spectroscopic methods; IR, (*H and *C) NMR.

Il.  Material and Methods

2.1 Material

All chemicals, reagents and solvents were purchased from Merck and were used as received without
further purification. Deuterium oxide, 99.9%, from Aldrich chemical company USA. Cis-cyclooctene, 95%,
Substituted  salicylaldehyde  (5-chloro, 5-nitro), amino acids (a-alanine), sodium hydroxide,
tris(acetylacetonato)vanadium(lV) and VO(acac), were purchased from (Sigma Aldrich). Ethanol, acetonitrile,
hexane, methanol, p-xylene, acetophenone and iso propanol were used as solvents for purification,
recrystallization, epoxidation, and solution making.

2.2 Instrumentation:

Infrared spectral of the ligands and their corresponding catalysts were recorded on FTIR spectrometer
10.5.1, frontier (MIR)-Perkin Elmer-ZnSe/Diamond-ATR. NMR spectra of the ligands and catalysts were
recorded on Bruker AVIII 40, 126, 500 US. The elemental analysis of the ligands and complexes were recorded
on HEKA tech EURO EA (CHSN). An Agilent GC Model 7890B was used for determining the epoxidation of
cyclooctene to cyclooctene epoxide. The Colum used is Agilent HP-5 with dimensions 0.25um, the oven
temperature was set at 70°C.

2.3 Synthesis of Schiff Bases (H,L; and H,L,):

To a 250 ml round bottom flask containing 150 ml absolute ethanol 10mmol (5-nitrosalicyaldehyde
(1.671g)), 10mmol of a- alanine (0.85g)) and 10mmol of NaOH were added and the content was refluxed with
stirring for 5h. After cooling to room temperature the content was added to 100ml of water in 0°C in a baker and
kept in an ice bath for 2h. The yellow crystals were filtered off and washed with slightly cold water and dried in
an oven [24].

R'
_ CHO  H,N R' _ E% o
OH Ho™ o N Non OH
Hle;R: Cl/R'= CH3
Scheme (1): 2-{[(E)-(5-chloro-2-hydroxyphenyl) methylidene] amino} propionic acid (H,L;)

Color: Bright Yellow

Yield: 96.08 %, 2.187¢

Mol. Formula: C10H10CLNO3

Mol. Wt.: 227.644 g /Imole

Anal. Calcd for C1oH10CLNO; (227.644g/ mole), C, 52.76; H, 4.43; N, 6.15. Found: C, 52.46; H, 4.42; N, 11.46
FT-IR (KBr, v, cm™): 3059.56, 3000.17 v (OH) , 2111.68 v(C=0) (acid), 1737.06 v(C=N).

'H NMR (400 MHz, D20, &/ppm): 7.37-6.57 (C-H ring), 9.90 (s, COOH), 8.22 (CH=N) 1.49 (CH,CH), 1.08
(CH3CH), 4.70 (D20).

BCNMR (100 MHz, CDCI3, &, ppm): 193.28 (C9=0), 177.59 (C7azomethine), 165.47 (C,OH), 124.27
(C5ring), 123.33 (C3ring), 125.27 (C6ring), 121.57 (C1ring), 118.31 (C4rig), 50.68 (C8H2), 18.87 (C10).
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Scheme (2): 2-{[(E)-(2-hydroxy-5-nitrophenyl) methylidene] amino} propanoic acid (H,L,)

Color: faint Yellow

Yield: 92 %, 2.194g

Mol. Formula:  CyoH1oN,0Os

Mol. Wt.: 238.19 g/mole

Anal. Calcd for C1oH10N2Os: (238.197g/ mole), C, 50.42.; H, 4.23; N, 11.76. Found: C, 50.32; H, 4.03; N,
11.46.

FT-IR (KBr, n, cm-1): 3067.38, 2987.53 (OH) (br, alcohol and acid), 1735.89 v(C=0), 1612.30 v(C=N).
'H NMR (400 MHz, D20, 8/ppm): 8.00-6.52 (C-H ring), 9.92 (COOH), 8.4 (CH=N), 3.67 (CH,CH), 1.38
(CHsCH), 4.70 (D20).

13C NMR (100 MHz, CDCI3, 8, ppm): 193.57 (C9=0), 179.70 (C7azomethine), 175.98 (C,OH), 131.18
(C5ring), 124.00 (C3ring), 133.99 (Céring), 128.5 (C1ring), 123.26 (C4rig), 50.47 (CgH,), 16.18 (C10).

2.4 Synthesis of VOL; and VOL, complexes:
A 100 mL round bottom flask, 5 mmol each of (H,L; and H,L; ) 1.138 g and 1.190g respectively were

dissolved in 40 mL of MeOH and to this solution added 5 mmol of VO(acac), (1.280g) (in 10 mL of MeOH)
and the content was refluxed with stirring for 4h. After evaporating of the solvent to 1/5 volume, the solution
was kept in refrigerator for one week. Then the greenish crystals were filtered off and washed with n-hexane and
dried in an oven [25].

2.5 Synthesis of complex VOL;

RC[C\& LN &

MeOH O/M

Hle;R: Cl/R'= CH3
Scheme (3): Complex 1

Color: Faint green

Yield: 70%, 1.02g

Mol. Formula:  CyoHgCLNO,V

Mol. Wt.: 292.568 g/mole

Anal. Calcd for C;qQHsCLNO,V : C, 41.01.; H, 2.73; N, 4.78. Found: C, 4.38; H, 2.83; N, 4.38.

FT-IR (KBr, n, cm-1): 936.29 v(V=0), 1737.25 v(C=0), 1633.63 v(C=N).

3C NMR (100 MHz, CDCI3, 8, ppm): 125.4 (C1ring), 165.8 (C2ring), 132.6 (C3ring), 122.4 (C4ring), 134.9
(C5ring), 145.0 (C6ring), 179.1 (C7=N), 31.1 (C8), 207.0 (C9), 31.1 ((C10)).
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2.6 Synthesis of complex VOL,

CEC\ % S CEO/#

H2L2;R: NOz, R'=CH3

Scheme (4): Complex 2
Color: Faint green blue
Yield: 62%, 0.93g
Mol. Formula:  CyoHgN,O6V
Mol. Wt.: 303.121g/mole
Anal. Calcd for CLOH8N206V: C, 39.58.; H, 2.63; N, 9.23. Found: C, 39.55; H, 2.82; N, 9.03.
FT-IR (KBr, n, cm-1): 994.80 v(V=0), 1644.57 v(C=0), 1598.78 v(C=N).
13C NMR (100 MHz, CDCI3, 8, ppm): 129.9 (Clring), 121.7 (C2ring), 119.8 (C3ring), 67.7 (C4ring), 124.6
(C5ring), 126.1 (C6ring), 131.7 (C7=N), 33.5 (C8), 136.9 (C9), 19.0 (C10).

2.7 Epoxidation of cyclooctene

Batch reactions were conducted in 4mL solvent. Unless otherwise noted, the solvent for epoxidation
reactions was GC-grade acetonitrile. A stock solution of the catalyst (1:1.mgmL-1, 2: 1.2 mgmL-1, in
acetonitrile) was prepared and added according to the stoichiometry to a preformed solution of cis-cyclooctene
(0.2687 mmol, 35.25 mg, 100mol %) and H,O, (0.403 mmol, 22.91 mL, 50% in H20,150mol%) in acetonitrile
to give a total reaction volume of 4mL. Variations of oxidation agents were used according to stoichiometry
using 0.403 mmol of oxidant. For all reactions, control experiments without the use of a catalyst were performed
as a reference. The reactions were aborted by the addition of electrolytically precipitated and activated MnO2as
a H202 decomposition agent. After filtration over activated neutral alumina oxide, two GC samples were
prepared for each experiment using 200mL filtrate, 500 mL external standard solution (p-xylene and
aceatopheone 4mg/mL in iPrOH) and 800 mL n-hexane. Time-dependent yield experiments were conducted in a
total volume of 12 mL using the same stoichiometry and concentrations. The reactions were started by the
addition of the catalyst solution, and samples were taken and immediately added to MnO, [26].

I11.  Results and Discussion
Scheme (1,2,3, and 4) shows the preparation procedures for the tridentate ligands H,L; and H,L, and
their corresponding VOL; and VOL, complexes. The Schiff base ligands H,Lz; and H2L4 were prepared by the
reaction of nitro salicyaldehyde or chloro-salicyaldehyde with an equimolar amount of a-alanine in presence of
NaOH in methanol as a solvent under reflux conditions. In the subsequent reaction the prepared ligands H,L; or
H,L, and VO(acac)2 in a molar ratio of 1:1 in methanol were refluxed for10 Hours, then vanadyl Schiff base
complexes were separated.The ligands and complexes were characterized using ‘H and *C NMR, IR
spectroscopy and Elemental analysis methods, The details given below:

Table-1: *H NMR of Prepared Schiff Bases H,L; and H,L,

Ligands C-H ring COOH CH,COOH CH=N CH,CH CH,CH D20
H2L1 7.37-6.57 9.90 - 8.22 1.49 1.08 4.70
H2L2 8.00-6.52 992 - 8.4 3.67 138 4.70
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Table-2: *C NMR of the Prepared Schiff Bases H,L; and H,L, and its complexes

Ligand5 Co=0 | C7azomethine | C20H Czring cSring cSring cﬁring clring c4rig CgH; |Cq C10
Hol1 193.28|177.59 165.47 (- 124.27 123.33 | 125.27 |121.57 |118.31/50.68 18.87
H.L; 193.57|179.70 175.98( - 131.18 124.00 |133.99 |128.5 123.26|50.47 16.18
VOL, 179.1 165.8 | 134.9 132.6 145.0 125.4 122.4 |31.1 207.0 |31.1
VOL; 131.7 121.7 | 124.6 119.8 126.1 129.9 67.7 |33.5 136.9 |19.0
Table3. IR frequencies of the ligands and its complexes
Comp. v(OH) v(C=0) v(C=N)
H2L, 3059.56, 3000.17 2111.68 1737.06
H2L, 3067.38, 2987.53 1735.89 1612.30
VOL, 3059.56, 3000.17 2111.68 1737.06
VOL, 3067.38, 2987.53 1735.89 1612.30
Table-4: Elemental analysis of the ligands and its complexes
Compounds H%(calculated) C%(calculated) N9%(calculated)
H2L1 4.42(4.43) 52.46(52.76) 6.05(6.15)
H2L2 4.03(4.23) 50.32(50.42) 11.46(11.76)
VOL1 2.83(2.73) 41.09(41.01) 4.38(4.78)
VOL2 2.82(2.63) 39.55(39.58) 9.03(9.23)

Table-5: The epoxidation of cyclooctene in acetonitrile as the solvent by the oxovanadium (IV) s complex

1 in presence of H,O; in refluxed condition at RT (20°C)

Run Solvent Time(h) Conversion%
1 CH;CN 2 9.30
2 CH;CN 4 13.50
3 CH;CN 10 32.26

Reaction( 4 mL CH3CN), (cyclooctene ( 0.268 mmol, 35.25 mg) 1:2 ratio, oxidant( 0.403 mmol, 22.91 umL,
50% in H,O ) and (0.268mmol, 78.40 mg).

Table-6:The epoxidation of cyclooctene in acetonitrile as the solvent by the oxovanadium (IV) complex 1
in presence of H,O, in refluxed condition at (60 °C)

Run Solvent Time(h) Conversion%
1 CH;CN 2 34.16
2 CH5;CN 4 37.68
3 CH;CN 10 39.50

Reaction (4 mL CH3CN), (cyclooctene (0.268 mmol, 35.25 mg) 1:2 ratio, oxidant (0.403 mmol, 22.91 umL,
50% in H20) and (0.268mmol, 78.40 mg)

Table-7: The epoxidation of cyclooctene in acetonitrile as the solvent by the oxovanadium (IV) complex 1
in presence of H202 in refluxed condition at (78 °C)

Run Solvent Time(h) Conversion%
1 CHsCN 2 83.63
2 CHsCN 4 86.83
3 CHsCN 10 88.42

Reaction (4 mL CH3CN), (cyclooctene (0.268 mmol, 35.25 mg) 1:2 ratio, oxidant (0.403 mmol, 22.91 pmL,
50% in H20) and ( 0.268mmol, 78.40 mg).
Table -8: The epoxidation of cyclooctene in acetonitrile as the solvent by the oxovanadium (IV) complex

2 in presence of H,0; in refluxed condition at RT (20°C)

Run Solvent Time(h) Conversion %
1 CHsCN 2 09.19
2 CHsCN 4 18.27
3 CHsCN 10 26.90
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Reaction (4 mL CH3CN), ( cyclooctene ( 0.268 mmol, 35.25 mg ) 1:2 ratio, oxidant (0.403 mmol, 22.91umL,
50% in H,O ) and (0.268mmol, 81.12 mg).

Table-9: The epoxidation of cyclooctene in acetonitrile as the solvent by the oxovanadium (1) complex 2

in presence of H,O, in refluxed condition at (60°C)

Run Solvent Time(h) Conversion %
1 CHsCN 2 46.65
2 CHsCN 4 55.79
3 CHsCN 10 79.11

Reaction( 4 mL CH3CN), (cyclooctene ( 0.268 mmol, 35.25 mg ) 1:2 ratio, oxidant( 0.403 mmol, 22.91 umL
, 50% in H,O ) and ( 0.268mmol, 81.12.mg).
Table-10: The epoxidation of cyclooctene in acetonitrile as the solvent by the oxovanadium (IV) complex

2 in presence of H,O, in refluxed condition at (78°C).

Run Solvent Time(h) Conversion %
1 CH5;CN 2 58.45
2 CH3;CN 4 74.12
3 CHsCN 10 86.71

Reaction( 4 mL CH3CN), (cyclooctene (0.268 mmol ,35.25 mg ) 1:2 ratio, oxidant ( 0.403 mmol , 22.91 umL
, 50% in H,O ) and (0.268mmol, 81.12 mg)

Characterization of the prepared Schiff bases and its complexes by (*H ,**C and IR) NMR spectroscopy

Table (1) show the "H NMR and **C NMR data are reported below. All the protons were found at their
expected region. The *HNMR spectra of ligands (H,L; and H,L,) using D,O as the solvent in (400 MHz exhibit
singlet signals at expected region of protons calculated from the integration curves and those obtained also from
the values of the expected (CHN )analyses agree with each other.

The *H NMR spectral data of H,L, the (OH) proton showed a chemical shift value at to 9.92 ppm due
to the amino acid hydroxyl group and the OH group proton in the aromatic ring shielded by the (NO,) group
[27]. The azomethine proton is observed at 8.30 ppm is attributed to the CH=N [26]. The peak at 3.45 ppm is
due to two protons (CH,COOH) in glycine amino acid, whereas the peak at 9.92 ppm is assigned to one proton
in (COOH) group [28]. The protons in aromatic ring have shown a chemical shift at (6.52-8.05) ppm due to
(C=H). All these protons confirmed by elemental analysis protons [26].

The *H NMR spectral data of H,L,. The proton has shown chemical shift value at 8.4 ppm due to
azomethine group (CH=N).The OH proton showed a chemical shift value at 9.92 ppm due to the carbonyl
amino acid group. The proton of the OH group of the aromatic ring was not observed due to the presence and
orientation of the electronegative group (NO,). This proton is further confirmed by the OH group in the IR
spectra of the ligands. The protons agree with each other by elemental analysis). The(C-H) protons in the
aromatic ring appeared in the (6.52-8.00) ppm range [26]. The peak at 3.67 ppm is due to three protons
(CH3CH) in amino o-alanine acid [26]. The peak at 1.38ppm is assigned to one proton in CH3;CH in the amino
acid.

The *H NMR of oxovanadium (1V) complexes was recorded in DMSOds ( 500, 400 and 126) MHz. In
two complexes no signal was observed. This is due to the nature of vanadium (1V) center (paramagnetic) [29].

3C NMR analysis of H,L, in table 2. The carbon atom in azomethine (C7=N) has shown peak at
177.59 ppm. The aromatic ring carbon atoms are shown at (C1l) 121.57 ppm, (C2) 165.47 ppm, (C3)
123.33ppm, (C4) 118.31 ppm, (C5) 124.27 ppm and (C6) 125.27 ppm. The carbonyl carbon atom (C9=0) was
found at 193.30 ppm [26]. The (C8H2) observed peak at 50.68 ppm. The (C10) shown peak at 18.87 ppm. All
these carbon atoms confirmed by elemental analysis and all carbon atoms agree with each other

Table 2 show *CNMR analysis of H,L;the azomethine carbon (C7) was found at §179.68 ppm. The
aromatic carbon atoms in the ring appeared at § 128.53 ppm (C1), 6172.49m, ppm (C2), 6124.00 ppm (C3),
0123.25 ppm (C4) 6131.18 ppm (C5), 6135.10 ppm (C6). Signal at §193.57ppm due to carbonyl group (C9=0).
Methyl group carbon atom is shown at 341.4 ppm (C8H2) [26].

The *C NMR analysis of the VOL1 and VOL2 showed signals at 125.41 ppm and 129.94 ppm
respectively, which are assigned to C1 in benzene ring, the signals at165.84 ppm and 121.77 ppm are assigned
to C2 in benzene ring of 4 complexes, signals at 132.61 ppm and 119.87ppm are assigned to C3 in benzene ring,
122.42 ppm and 67.79ppm are assigned to C4 in benzene ring, 134.99 ppm and 124.66 ppm are assigned to C5
in benzene ring, 145.09 ppm and 126.19 ppm respectively due to C6 in benzene ring. The carbonyl (C9=0)
carbon atom are found at 207.09 ppm and 136.96 respectively, signals at 31.13 ppm and 33.50 respectively for
complexes are assigned to C8 in amino acid, signals at 179.15ppm and 131.70 assigned to azomethine group.
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Table 2 shows The IR spectral data Schiff base H,L;are [24]. The band at 1737.06 cm-1 is due to azomethine
(C=N), that condensation between the aldehyde and amino acid [27]. The two broad bands at 3059.56 and
3000.17 are assigned to (OH) group [30].

The IR spectral of the ligand H,L, reported sharp band at 1612.30 is assigned to (C=N)[24]. The peak
at 1735.89 indicating a (C=0) vibrations. Two broad bands 3067.38 and 2987.53 are assigned to (OH)
vibrations [30]. These bands in which frequencies of two complexes indicating the involvement of the (—C=N)
metal ion coordination.

The IR spectral of the oxovanadium(IV) complexes, are shown in Table 1, These complexes showed
bands to lower wave numbers indicating that the nitrogen of the (C=N) is coordinated to the vanadium (IV)
center[31]. Showed a major shift to lower wave number by 14 — 104cm™ azomethine (C=N) with the metal ion
[29], 936.29, and 994.80 cm " respectively, corresponding to the (V=0) stretching vibrations, and to the(V=0)
frequency in chloro dreviteves late to weakness of bond among vanadium and oxygen [32]. The absorption
peaks at1737.25 and 1644.57 are assigned to v(C=0) vibrations, in two complexes there were showed the
highest  shift to lower frequencies, vibration to be reduced by (171.71 - 374.43) of chloro dreviteves and
(81.85- 91.32) cm-1of 5-nitro salicyaldehyde derivatives late to weakness of the bond between vanadium center
and oxygen [29]. Unlike most of the known oxovanadium(lV) complexes that are five-coordinate the
complexes reported here are four-coordinate as is shown by the elemental analysis in solid state. These
complexes having different configuration in the solid state might be (4-cordinate) tetrahedral or (5-coordinate)
square pyramidal or trigonal bipyrmidal configuration confirmed by the IR of these complexes suggest that in
solid state to give polymeric state showed in oxovanadium(iv) complexes before [33]. In the solvent here used
MeOH might be gave also 5-coordinating (square pyramidal or trigonal bipyramidal ) configuration.
Oxovanadium(lVV) complexes are known to assume a square pyramidal or a trigonal bipyramidal. A
consideration of the IR spectra of the ligands have shown a large change in the frequency of the carbonyl groups
of the ligands on coordination to oxovandium(lV). This is consistent with the coordination of the carbonyl group
of a ligand being coordinated to another to an adjacent oxovanadium(IV). It is very likely that the complexes in
the solid state are polymeric.

Spectral data and elemental analysis in Table 4 shows all the synthesized ligands and their oxo
vanadium (IV) complexes were in good agreement with their structure indicating the high purity of all the
compounds. All result found % agree with the result (calculated %). Most of known vanadium(1V) complexes
have a square pyramidal structure.

Application in epoxidation catalysis

The proposed mechanism, the first step is the oxidation of oxovanadium (IV) species to
oxovanadium(V) species with H202, and the next step involves transferring one of its oxygen atoms to the
substrates. The oxovanadium(lV) complexes can react further, ultimately forming oxodiametric specie. It seems
that the approach of cyclooctene to the metal center take place fast. Blank reactions showed that no significant
amounts of epoxide are formed in the absence of catalyst. At 20°C temperature the complexes show lowest
conversion monitored in Tables 5, 8, are compared at different temperature this meaning before the olefin in
partial conversion .The temperature was increase to 60°C the conversion show that the conversion of olefin
started show Tables 6,9. The reaction observed high conversion at 78°C indicating complete conversion of
olefin is reached with catalyst decomposes, see Tables 7 and 10, Complex VOL; gave also high conversion
(88.42%) after 10 h at 78°C, compared with the complex VOL,The 5- nitro derivative complexe at all
temperatures (20,60 and 78) °C and time,2 and 10 h found results 86.71 % with reactions which shown slower
conversion than complexe VOL; at 78°C, Generally, the values are higher conversion for 5-chloro
salicylaldehyde amino acids derivative first complex than 5-nitro salicyaldehyde amino acids derivative in
second complex under optimized conditions, these in agreement with that reported by reference [34]
complexes . In general the complex VOL; was gave the best rate ( 1.1x10-10) mole mg-1 s-1 at 78°C after 2h
coppeared to the complex VOL,was gave the (8.00x10-11) mole mg-1 s-1 at78°C after 2hr.

The pattern of reactivity showed that the oxovandium(lV) complexes bonded to the chloro substituent
are more reactive than those bonded to the nitro group. The IR spectra have shown a considerable decrease in
the V=0 frequency bond in the former complexes compared to the latter ones.

IV.  Conclusion
In conclusion the four new ligands namely, 5chlorosalycialdehyde— alanine (H,L;), 5-
nitrosalycialdehyde—alanine (H,L;) and oxovanadium(l\VV) complexes VOL;, and VOL, have been
synthesized. A consideration of the IR spectra of the ligands have shown a large change in the frequency of the
carbonyl groups of the ligands on coordination to oxovandium(lV). This is consistent with the coordination of
the carbonyl group of a ligand being coordinated to another to an adjacent oxovanadium(IV). It is very likely
that the complexes in the solid state are polymeric. The catalytic activity of the two complexes was tested using
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the epoxidation of cyclooctene. The results showed that the oxovanadium (IVV) complexes were found to be
very active in the epoxidation of cyclooctene under optimized conditions. We recommend that to do more about
polymeric oxovanadium complexes in solid and liquid state and which one is active as catalyst.
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