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Abstract

A number of new ligands of open sides of Bis-Oxadiazole and
Bis-triazole derived from dichioroethane and [Bls (2-chloro ethy)

ether)] (BCEE) were synthesized. These include: 1 4 - bis [-3{ thio- 2 -

(Chloroethyl)} 1,3.4 — oxadiazole —-5y1] butane (L), l, 4 -Bis [phenyl-

3{thio — 2 ( 2 -chloroethoxy) ethyl} 1,3.4- oxadiazole-5yl] butane (Ly),
Bis [4-pheny] —3{thio(chloroethyl)} 1,2,4 — triazole-5yl] methane (La),

Bis[4-phenyl-3 { thic- 262 -chloroethoxy) ethyl} 1,2.4 — triazole — Syl]
methane (Ly), 1 2 bis [4- phenyl -3 {thio-2 [chlﬂmethyl)} 1,24 —

triazole — Syl]ethane; monodimethyl sulphexide (Ls), 1,2— Bis [4-
phenyl -3 {thio- 2(2- chioroethoxy) ethyl} 1,2.4 — triazole — 5yl]

ethane (Ls) and i,i — Bis [4-phenyl =3 {thio-2 (chloroethyl)} 1,2,4-

triazole — 5yl| butane: mono dimethylsulphexide (L;) respectively.
This was prepared from the reaction of one mole of the following

compounds: 1,4 - Bis [2-thio — 1,3.4 —oxadiazole —5yl] butane (M,),
Bis (4-phenyl-3-thiol-1,2.4 —triazole —5yl) methane (M,). 1,2— Bis

(4-phenyl —3- thiol — 1,2,4- triazole — 5yl) ethane (M3) and 1,4 — Bis
[4-phenyl —3 - thiol — 1, 2, 4 - triazole — 5 yl] butane (M)
respectively with two moles of dichloroethane and (BCEE) and two
moles of sodium hydroxide. In addition, new close ligands of Bis-
oxadiazole and Bis-triazole derivatives with some of their complexes
of copper and palladium were synthesized. The ligands were
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2,2 —di [2—thio { 1,4 Bis(1 ,3,4-oxadiazole-Syl)butane]
diethylether(L,C)andDi-1,2—i

[3—thio—Bis {4—Phenyl-T, 2, 4 triazole - Syljmethane]  ethane.
trihydrate (L3C) were reacted with metal chloride.

(M™ = Cuand Pd)and gave new complexes of general formula
(C,H (N,0,8,), MCLyand (C ,H,,N 159 )2 MCL: respectively.

The synthesis of ligands Di-1,2-di 3 — thio —1, 2 — Bis {4 — Phenyl

e i i r—

- 1,2,4—triazole—5yl} ethane] ethane.mono dimethylsulphoxide

(LsCland  Di-1,2-dij 3 —thio—1,4 -~ Bis{4 — phenyl— 1,2, 4-
triazole - 5 i} butane] ethane. Bis dimethylsulphoxide. (L;C) All these
ligands and cﬂmglexes were characterized by appropriate physical
measurements: CHN analysis, (IR), (Ft-IR), (ULV-Vis) ang molar
conduetivity, In addition ,molar ratio method was used for ligand
(Li€C) complex. The suggested structure of ligand (LiC). (L:O)
complexes were octahedral.

Introduction

Our current interest is in heterocyclic Bis-oxadiazole and
triazole derivatives and their complexes with the fact that these
compounds are reported to possess pesticidal(l), insecticidal(2),
fungicidal(3,4) and bactericidal activities(S). Furthermore, the
substituted oxadiazole were as antimitotic (6), muscle relaxants and
tranquilizing agents(7). Each of these opens and closes ligands
contains a thioether sulphur and heterocyelic nitrogen as donor atoms.
However, particularly no work has been done in this field with
complexes of these close macrocyclic ligands, These new complexes
lustrate the relationships among macrocyclic ring size, donor atom
type, and mode of chelation. Thus, this study ranﬂs the investigation
and preparation of number of Cu" and Pd" complexes of Bis-
macrocyclic Oxadiazole and Traizole derivatives ligands by elemental
analysis, IR, Ft-IR, U. V-visible, molar conductivity and molar ratio.

Experimental
(a) Chemicals
All reagents used were analar or chemically pure grade.
(b) Instruments
-Melting points were determined by Gallen Kamp apparatus.
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- Microanalysis for carbon, hydrogen and nitrogen were carried out
by the International Petrolium Irag / Baghdad and AL-Nahrain
University Carlo Erba Instrument.

- IR spectra were recorded as KBr disks in the range of (4000-400
em™') using Perkin — elemer 390 spectro photometer.

- (Ft-IR) spectra were recorded as Csl disks in the range of
(4000-200 ::m'i) and far-IR at the range of (500-200 cm™) using
Perkin —Elemer (1720 X) spectro photometer.

- UV-vis spectra were recorded on Pye-Umcam-8700
spectrophotometer at 25° ¢ using | em quartz cell, and examined at
the range of (200-800 nm).

- Molar conductance of the complexes at the range of
(107-0.25 % 10™ M) in DMSO.

Preparation

Synthesis of Bis-Oxadiazole, Bis-Triazole derivatives ligands
with open or close sides,

The ligands (L1, LyC, Ly, L3, LsC, L, Ls, LsC, L+ and L-C).
were prepared as follows:-

- preparation of 1,4-Bis [3{thio-2-(chloroethyl)}-1, 3. 4-
oxadiazole-5yl] butane (L),

(.13 gm (3.87 m mole) of sodium hydroxide with 15 ml of
absolute ethanol was added to a | gm (3.87 m mole) of the compound
1.4-Bis [2-thio-1, 3, 4-oxadiazole-5yl] butane (M;}(8) which was
dissolved in absolute ethanol. The mixture was refluxed for 30 min
and left for cooling. Then ,a dropwise of 0.7 ml of Dichloroethane was
added. This was lefl overnight on stirrer and then acidified by
hydrochloric acid under cooling conditions, then the product was
filtered .dried and crystallized by absolute ethanol to give a white
precipitate. The physical data of all the ligands are given in (table -1-).
Synthesis of Close Oxadiazole Ligand

- Preparation of, 2, 2-di [2-thio { | , 4 Bis(1, 3. 4-Oxadiazole-
5yl) butane}] diethylether (L;c).

By using the above method

0.32 gm (4 m mole) of sodium hydroxide was added to 1.04 gm
(4.03 m mole) of the compound (M, )(8). Then, 0.5 mil of Bis(2-
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chloroethyl) ether (BCEE) was added drop wise to the mixture, The
mixture was refluxed for 6 hrs. The product was filtered and dried
using rotary evaporator to form an oil purple product which was
puritied by column chromotography(9) using silica gel (mash 40%)
as a stationary phase and Benzene as mobile phase. Then, the mixture
was mixed with silica gel and applied the column. The product was
drawn down by adding a mixture of (benezene + methanol)
sequentially in a series of (00 + 25 ml), (1.5 + 23.5 ml), (5 + 20 ml),
(10 + 15 ml), (12 + 13 ml). Then, each fraction was monitored by
Thin — Layer Chromatography (TLC) to give onme spot with Rf
different from the starting material. The product was purple oil, (table
-1-).

- preparation of 1, 4 Bis [phenyl-3 {thio- 2 ( 2-chloroethoxy)
ethyl} 1, 3, 4-Oxadiazole - 5yl] butane (L,).

(1.4 ml) of Bis-(2-chloroethyl) ether was added as dropwise to
the mixture. Then, it was refluxed for 6 hrs and purified by column
chromatography(9). Using a mixture of {benzene: methanol) which
was added sequentially in a series of (00 + 25 ml), (3 + 22 mi), (5 +
20 ml), (7 + 18 ml), (10 + 15 ml). The product was monitored by
(TLC) and gave oil yellow product, (table —1-).

- Preparation of Bis [4-phenyl 3-{thio (chloroethoxy) ethyl} 1, 2,
4-  traizole — 5yl] methane (L,).

0.16 gm (2 m mole) of sodium hydroxide was added to a 0,732 gm
(2 m mole} of the compound bis (4-phenyl-3-thiol-1. 2, 4-triazole)
(M4)(10) which was dissolved in (20 ml) absolute ethanol, The
mixture was refluxed for 30 min, then stirred until cooled, after that
(0.23 m]) of (BCEE) was added as drop wise, Then. the mixture was

refluxed for 10 hrs, filtered, dried and recrystallized by chloroform
to form vellow crystals (table -1-).

Synthesis of Close and Open Triazole Ligands

- preparation of Di-1, 2- di [3-thio-Bis {4-phenyl-1, 2,4-
triaane-Eyl} methane] ethane, Trihydrate (Lsc).
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This ligand was prepared by two steps.
Step-1-

preparation of Bis [4-phenyl-3 {thio(chloreethyl)} 1, 2, 4-
traizole-5yl] methane (La).

044 gm (5.5 m mole) of sodium hydroxide which was
dissolved in 20 ml absolute ethanol and added to a 2.03 gm (4.54 m
mole) of the compound bis(4-phenyl-3-thiol-1, 2, 4- traizole-5yl)
methane (Mj). The mixture was refluxed for 30 min and stirred until
cooling, (1 ml) of dichloroethane was added to the mixture and left
stiring  overnight, then acidified in ice water by drop wise of
hydrochloric acid (conc). The product was crystallized by absolute
ethanol to form white crystals. (table -1-).

Step -2-;- (Closing Ring)

0.08 gm (1 m mole) of sodium hydroxide which was dissolved
in (20 ml) absolute ethanol was added to a 0.4 gm (1,09 m mole) of
compound (M3). The mixture was refluxed for 30 min . stirred until
cooled. 0.46 gm (1 m mole) of the ligand (L;) which was prepared in
step-1- was added to the mixture. The mixture was refluxed for 2 hrs
and left for stiming and cooling. Then, acidified by cooled
hydrochloric acid was added. The product was recrystallized by
absolute ethanol to form white crystals (table -1-).

- preparation of di-1, 2,-di [ 3 -thio- 1, 2-Bis {4 -phenyl-1, 2, 4-
triazele- 3yl ethane] monodimethyl sulphoxide (Lsc).
the ligand was prepared by two steps:-

Step -1- 18

preparation of 1 , 2 -Bis [4-phenyl-3 {thio- 2 -
chloreethyl}-1, 2, 4 triazole -Syl] ethane monodimethyl sluphoxide
(Ls) by using the above method in ligand (L) except the change of
ester to diethyl succinate 0.8 gm (5.25 m mole) of sodium hydroxide
which was dissolved in absolute ethanol was added to 2 gm (2.56 m
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mole) of cempound 1, 2-bis (4-phenyl-3- thiol-1, 2. 4-triazole-5yl)
ethane (M3). The mixture was refluxed for 30 min, stirred and added
to the mixture drop wise of (1.6 ml) dichloroethane, and left stirring
overnight then the mixture acidified in ice water by drop wise of
hydrochloric acid (conc). The product was crystallized by dimethyl
sulphoxide to form white precipitate (table -1-).

Step -2- (Closing Ring)

0.14 gm (1.75 m mole) of sodium hydroxide which was
dissolved in absolute ethanol was added to 0.7 gm (1.82 m mole) of
the compound (M3), by using the same steps above in (LiC) to form
white crystals (table -1-).

- preparation of 1|, 2Z-bis [4-phenyl-3 {thio-2 (2
chloroethoxy) ethyl} 1, 2, 4-friazole-3yl] ethane (L).

By using the same method above, except the change of ester
compound (Mz) to diethyl succinate, 0.16 gm (2 m mole) of sodium
hydroxide which was dissolved in (4 ml) abselute ethanol was added
to 0.8 gm (2.1 m mole) of compound (Ma). The mixture was refluxed
for 30 min, and left until cooled. Then .(0.24 ml) (BCEE) was added
drop wise and refluxed the mixture for 24 hrs. The product was
filtered, dried by rotary evaporator, and recrystallized by chloroform
to form white precipitate (table -1-).

- preparation of di-1, 2-di [g-thiﬂ- L 4 -bis {z-phen}rl-l ;s
4 -triazole-Syl} butane| ethane. didimethyl sulphoxide (Lsc).

This ligand was prepared by two steps.
Step-1-:

- preparation of 1, 4- bis [4-phenyl-3{thio-Z(chloroethyl)}-1, 2,
4-triazole-5yl] butane. Monodimethyl sulphoxide (L)
By using the above method of preparation of Ls, except the change
of ester to diethyl adipate, 0.4 gm (5 m mole) of sodium hydroxide
was added to 2 gm (4.9 m mole) of compound (M) to
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- form a white precipitaie which was recristallized by dimethyl
sulphoxide (table-1-).

Step -2- : (Closing Ring)

0.17 gm (2.12 m mole) of sodium hydroxide which was
dissolved 1n (40 ml) of absolute ethanol then added to 0.85 gm (2.08
m mole) of compound (M,). The mixture was refluxed for 30 min and
left stirring until cooled, and then added to the mixture 1.24 gm (2.08
m mole) of (L;). The mixture was refluxed for 2 hrs to form white
vellow, which was acidified by cooled hydrochloric acid {conc) and
recrystallized by dimethyl sulphoxide to give the white yellow
precipitate (table -1-).

Synthesis of Complexes
a- Metal complex of the ligand (L¢) with a-Cu"

An ethanolic selution of CuCL; 0.04 gm (0.29 m mole) was
added to 0.1 gm (0.30 m mole) solution of ligand (L;C) which was
dissolved in the same solvent, the mixture was refluxed for 2 hrs.
Then, it was filtered and washed in hot ethanol, and dried to give
green copper precipitate complex. Complex formula and physical
properties are shown tn (table —1-).

b- Metal complex of the ligand (L;C) with Pd"

An ethanolic solution of PdCl; 0.04 (0.22 m mole) was added
to 0.2 gm (0.24 m mole) of the ligand (L;C) which was dissolved in
the same solution. The mixture was refluxed for 2 hrs. then filtered

and washed with hot absolute ethanol to give red-brown precipitate
(table -1-).

Results and Discussion

Synthesis and characterization of ligands Ly, L; and L,C. The
ligands L, L, and L;C were synthesized according to the scheme -1-
The ligand (L;C) is crown ether which contained three oxygen atoms,
two sulpher atoms and four nitrogen atoms. This ligand was
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characterized as purple oil in color. The ligand Ly was yellow
o1l color and this ligand was dissolved in mast organic solvents while
the ligand (L;C) is white precipitate and very stable in a wide range of
tempetature and dissolves in all organic solvents.

Studying [R-spectra (table ~2-) of the ligand L), Lz showed two
weak absorption bands at the range of (2860-3000) e due to asym
W(C — H)and sym v(C —H)alphatic(11) and w(Q—CH>). The
absence of L(S—H) and V(N —H) streching vibration at 2550 cm
' respectively. This indicates the displacement of hydrogen SH by
mean of CH,CH:-Cl group in dichloroethane to form the lipand L, the
displacement of hydrogen SH by means of efher U(C O) at 1150
em’’, This is due to the bonding CH»-CH;-0-CH,-CH;-Cl1 of ether
group to form the ether ligand La 12).

Also, IR spectra of the two ligands Ly, Ly exhibited multi bands with
some shifting to the lower frequency at the range of (1620-1580) em™,
(1285-1360) cm™ , (940-955) e’ and (685-1045) cm™ respectively.
Thesa were due to V(C=C + C=N), v(C=C + - S). v (N-=C-8) and
v (C-8), respectively.(13, 14). IR specua of L, L; showed strong
bands at (1455, 1480) cm™ , (1240-1300) cm™ and (505-760) em”
respectively is assigned to 5(8-CHs) . V(CHy-Cl) and v(C-CI),
respectively.
A comparison of IR spectra of the crown ether ligand L,C with the
ligand L) gave some information about the shifting of bands of crown
ether ligand to the higher frequency. The ligand 1,C exhibited two
abgorption bands at 2925, 1860 cm due to the streching vibration
asym V(C-H), sym V (C-H) in (O-CH;) group(l2) gave another
evidence to indicate v (C-0) of crown ether by the observation of
band at 1160 cm™ which is assigned to the streching vibration of
Vv (C-0) and alse IR specira showed a strong band at 1485 cm’ due to
3(CH,) in (S-CHa)(15) group with shifting in some bands as followed
(1625,1585)om(1300,1385), 980 cm’ and 850 em’'. respectively
due to v(C=C + C=N), v(C=N + C-3), v(N-C-8) and Vv (C-8),
respectively. The very important observation was the absence of band
at 745 cm™ in the spectra of L,C which is due to the streching
vibration of WC-CI){(13, 16). |

The CHN analysis of the Hgand Ly, L2 and L;C may be taken as
another evidence to give fit formula which were listed in (table-1-)
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(1].V- visible) spectra of ligands Ly, Ly and L;C in DMSO solutions
at the concentration 10~ M. The Ggands L., 1, exhibited one strc:'ng
absorption band at (262 nm) . (264 nm). The comparison of spectra of
the ligand L) with the speetra of 1,C ligand gave an evidence for the
formation of the crown ether which exhibiied two absorption bands at
(243, 266) nm. The band at (243 nm) was absent in the spectra of
ligands L, and La. This gave another evidence for the formation of
crown ether (LiC). Furthermore these bands may be attributed 10 the
H— T, M —> T . iransition{17). (table-1-).
Synthesis and characterization of L;C complex of Cu'. The new
green complex of Cu'" for the ligand L,C was obtained by the reaclion
of 2 moles of ligand LiC with 1 maole of copper chloride by using
absolure ethanol as a selvent. |
A comparison of the IR spectra of the copper complex with free
ligand [,C gave some information about the functional groups
involved in coordination (table _3-). IR spéctra of copper complex
showed no change in the absorption hands of 1LiC al (2860, 2925) e
which can be assigned 10V (C-H) asym and v (C-H) sym Alpha(12),
The L,C complex showed shifting band of v{C=C + C=N) to the
lowered frequency at (15 00, 15960) e with ¢change in the intensity of
these bands. This indicated the bonding of mitrogen with metal 1on.
Furthermore IR spéectra of copper complex showed an absorption
band at 1580 ey, This may be due (0 coordination of CN vibration
with metal jon(8). The spectra showed sharp band at 1482 which can
be assigned to (8-CHz) band in free ligand. This appeared at [owered
frequency i metal cumple-x- about {3 em’') and appeared strong and
sharp bands at 1000 o’ and 940 due to (N-C-8) bend, This indicated
that sulfur and nitrogen honded with metal ion(} 8, 19)- The IR. spectra
showed no change in the absarption bands at 11 60 which may be due
to the streching vibration of w(C=0), In addition IR spectra showed
two splitted absorption bands at(700,685) om . this indicates sulfur
bonded, (Ft— Far— IR) spectrum fig (4) of 1.,C complex hrought-out:
The following facts 10 light (table —3— ) Far -IR showed two
splitted and sweak absorption bands approximately at (400-500 em )
qge to the steching vibration of  V(M:N), V(M-S)
respectivity Copper complex was obsetved at 397 em” duete v {(Cu-
$yand another band at 500cm” due to V (Cu-NY}. I order 1o prove the
formation of (M-CI) honded (Fit— Ear —IR) for copper complex
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exhibited band at 354 em™ due to v (Cu-Cl).(20) The U. V- visible
spectra data of L)C and their complex are listed i (1able —1-). The
green copper compley; acoordingly the nbserued color of the copper
complex showed broad hand at 14286 em™ expected for the transition
2 2

Eg—>T2g. Our investigation suggested that L,C complex with
copper 1on was octahedral fig (1). Conductivity of the copper complex
were estimated by their molar conductivities (table-1-) in dimethyl
sulphoxide at range QF[I{]_"‘I - 0.25 % 10™ 'molat) which indicated non
conductance.(21,22) The elemental analysis (CHN) (‘[ﬂb]ﬂwl-).
suggested that the complex gave the formula (C2H s NaO3Sy5 CuCh.
In order to prove the accurcy of (C.HN) elemental analysis we
decided to use the molar ratio method of metal: ligand by preparation
servies of concentration having the same ratio by using a fix
concentration fig (3). After a24 hour of preparation. (he ratio ot (L:M)
was (1:1.7) to (1:1.8) this is approximatly was in agreement with ratio
(1:2).

Synthesis and characterization of ligands Ly, L3 and

L3C were synthesized according to the scheme-2-.

IR spectra (table-2-) of the two ligands | i, L4 exhibited
multi weak bands at the range of (2920 - 3045) cm™' due to the
streching vibration of v(C-H) alphat and v (C-H) sromatic
(23'10'12,24) ., IR spectra showed the absence of v (S-H) anfi
v (N-H) streching vibration at {2550 cm") and (3100 cm” )
respectively. This was observed i lhe spectrum of stating
material (M3) this indicates that the displacement ol hydrogen SH
by means of CH2CH,Cl, CH;CH;-0-CHCH, U1 respectively to
from the ligands L; La. T‘uﬂhermme the specura ul the ligand Ly
showed new band at 1100 cm™ due to the sweching vibration of
v (C-0). Also IR speetra of the ligands Ly, L exhlb]ted mult
bands with some sh:ftmg to the ]u'we,r frequoncy at the range
of (1560-1630) e, (1270-1330) emi™. (910-020) em’ ' and (750-
755) em™’ “respﬂ'ct-i-vily. These bands were due 1o v (C=C=C=N), v
(C=C+C-8). v (N-C-S8) and v (C-8) respectively. IR spectra of L,
L4 showed strong bands at the range (1300 L[240 em” due Lo
v(CH3-Cl) streching vibrafion of and also another sirong bands at the
range of (505-760) emidue to V(C-Cl)(12,16.15). IR spectra
showed strong bands at the range (685-700) cnd " is assigned to
mono substituted benzene,
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Fig. (4)of palladium shewed one band at 354 em™’ due to
v(Pd-cl).(30,31) the elemental analysis (CHN) (table-l-) suggested
that the complex gave the mmia (Cg H 2 NpSp) o Pd Cp. The UV -
visible spectra data of L;C and their complex with palladium
are listed (table-1-). The metal complex was brown palladium
shoulder with' lowered frequency at 31230 em™ and new band at
24654 com'due to the transition Asg—  Tsg.Our
investigation suggested that [;C ligand compley with
palladium metal ion was ociahedral the structure of palladium
complex with L;C is shown in fg (2). Conductivity of the
palladium cnmplﬂh was estimaled by their molar conductivitiy
(tdble-l Yy in dimethyl sulphoxide at the range of (107 ~ (.25 X
107 molar) which indicated non conduc¢tance (32)

Synthesis and characterization of ligands Lg, L5 and LsC were
synthesized according to the scheme-3-,

IR spectra (table-1-) of the ligands Ls and 1.6 exhibited two weak
absmptmn band at the range of (2860-30435) em” due to
stretching vibration of v(C-H) alpha and v(€-H) arom(12)
and also TR spectra showed the absenne of V(‘%‘.-H) and v(N-
H)of the streching vibration at2550cm’ 'and? 100cm ™ respectivily.

This was observed in the ‘$pectrum of the starting material
(M_v,) This indicates that the displacement of hydrogen SH by
means of CHy CHCL and CH. CH3;-O CH: CH.1 respectivily to
form the ligands Ls ‘and L furtbermore (he IR 5ﬁectra of the
ligand Ly showed new band al 1105 ¢m™ due to the
stretching vibration of v(C-0) band, another multi bands of the
ligands Ls and Lj were showed in this spectra with shifting to
hlgher frequency and changed of intensity of theﬂe
bands at following range of (15657 1600Yem™ . (1245-1350)cm”
(730 920)em . | {770-780)em™", These bands were due to viC=C

C=N), (C=C + C=8) v(N-C-8) and v (C-8) respectivly(19,10)

IR specira chf Ls Ls showed strong bands at the range of
(1410, 143 5) em™ due to the deformation bending ubratmn of
v(S- CHZ)(Z?) and strong bands at range of (1240-1300) em™ and
(5053-760) cm” due to vLCHg-Cl‘) and v(C-C1). The ligand 1.5 showed
strong band at 1100 cm?’ " due streching vibration of v(§=0)
of the solvent (DMSO¥33). This refered to the formation of
DMSO molecule bonded with L ligand, Acompatison of |1 R
spectra of the crown ligand (LsC) with the ligand Ls showed
two weak absorption bands at (2920, 3040) em’ ' due to the
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A comparison of IR spectra of the crown ligand LiC w1th the
ligand L3 showed two weak absorption bands at 3060 cm™. 2925
cm”™ due to the streching vibration of v (C-H) aromatic and v (C-H)
Alphat,(10,23) and also [ R simwed shifting to higher frequency at
(1600, 1565) cnt ! about (10-20) em - ' due to the streching v1bratm:n of
v (C=C + C-N) and shift at (1295, 1335) em™ about (3-10) em’ a:ud
955 aboui 45 cm” due to the sireching vibration of v(C-S) at 775 em™
about 25 em.(10). C

The spﬂclra showed another shifting to higher Irf:qmy at 1415 em™
about 5 cm™ due to the bending vibration {}f S(S-CH;)(25,10) This fac{
was confirmed by the app_ar_ance of a strong band at (1015cm™)
due the streching vibration of v(C-8) (26), and another sharp strong
band at 730 cm™ ' due to mono substituted benzene.( 11 . 27).

The elemental analysis (CHN, (lable-1-) of the ligands. Ls, L4
and L;C may be taken as another evidence to give [it formula, UV -
Visble) spectra of the ligands Lj, La exhibited one strong band with
lowered intensity at (264 nm), (262 nm) respectivily due to the
transtions I[1 — [T and n— " The ligands Lyc exhibited a strong
band with shoulder at (296.5 nm) this indeciated the formation of the
crown ligand (Lac).(17).

Synthesis and charactefization of Lsc complex of Pd|] the
new brown complex of palladium for the ligand 1;C was
obtained through the reaction of 2 moles of ligand 1.,C with mole
of palladium chloried by using absolute ethanol as solvent. A
comparision of the IR spectra of the palladium complex with fre&
ligand L;C(table-3-) two weak absorption bands at (2920.3040) cm™
due o the streching vibration of v (C-H) alpha. The IR spectra also
showed shlﬁ:mg of bands to the lowered frequency at (1600.540 em”™)
about 25 o due to (C=C + C=N) indicated. The cuﬂrdma’nﬂn of
nitragen atom with pall&dlum metal ion(10), the band at 880 ¢ with
shifting about 75 ¢m’ ',(28) due to the streching wbratmn of v (N-C-S)
and another strong and sharp band at 1000 ¢cm™ ' due to v (C-9). this
fact was confirmed by the apperance of strong and sharp band

with shifting to the lowered Irequency at 690 cm’' ., This indicated
the coordination of sulpher atom with palladium lon (17.19)
Furthermore IR shﬂwed two new and weak absorption banda at 400
e and 500 em™ due to v(M-8), v{M-N)(29) at 398 em™. 520 ¢m™
due to the streching vibration of v(Pd-S), v(Pd-N) r_espectml}f, the
far - Ft -1 R
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streching vibration of v(C-H) alpha, v(C-H) aromatic and
shifting to the lowered frequency at (1560, 1590) em” about (5-
10) em™ due to the streching vibration of v{C=C+C=N)and
shifting 1o 11'1&: higher frequency at { 1285.,1330} em’’ about
(30-40) em - due to streching vibration viC=N+C-8}. The
spectra shc}wed ariother shifting to higher frequency at 943
about 45 em™ due to I.]lE streching vibration of viN-C-8) and at
765 cm’ about 15 em™ due to streching vibration of v(C-
8).(10. 19} furthermore 1 R spectra exhibited a strong band at
1410 ¢m™' due to the deformation bending vibration of S(S-
CH;](ZTI The spectra showed a strong absorption band at
1100 ecm™' due to the streching vibration of v(8=0) of DMSO
molecule (33) . This factconfirmed the formation of DMSQO
molecule in structure of the erown ligand (LsC). Also the spectra
showed a sharp and stong band at 720 om' due to the mono
substituted benzene ring (11.34). The CHN analysis of the
ligand Ls, Lg and LsC may be taken as another evidence to give
fit formula (table- 1), (U.V -- Visible) spectra of the ligands L,
Ls and LsC respectivily in DMSO solutions exhibited strong
absorption bands ai (264 nm), (262 nm) and (292 nm) with
shoulder at (2?3 nm) TESpEEIWﬂ}’ This may be attributed
ta the n— _II— II° (1Dtrapsitions which indicate the
forming of the cmwn ligand (table-l-).

Synthesis and characterization of ligands L; and L,C were
synthesized according to the scheme -4,

IR spectra of the ligand L, companson with the starting matenal
(M) showed two weak absorption bands at (2920, 3040) cm’ ' dueto
the streching vibration v (C-H) alpha and v (C-H) arom(23,3527) IR
spectra showed the absence Lf v{8-H) and Vv (N-H) streching
vibration at 2550 cm 13100 em™, respectivily. This was observed in
the speetra of s‘rartmg Elfﬁ‘ﬂal (My). This indicates that the
displacement of hydrogen SH by means of CH,CH, Cl to form the
Tigand(10)(L,). Furthermore the ’*QEC[IEL showed the Ehlftmg to
loweted frequency at (1565, 1595) em’ " about (5-10) em™ due to the
streching whratmn uf v (C=C + C=N) and another band at (1315,
1240y ¢m 'about 5 em’ ' due (o the streching wbratmn of v(C=N +C-
S). and also a band at 983 em’ about 5 om™ due to the streching
vibration of V(N-C-8), 2 band at 780 ¢m’ " which shifted
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about 5 cm due to the streching vibration of v (C-S)(11,19). The
ligand (L+) showed a strong band at 1085 cm’ due to the streching
vibration of v(S=0). This indicated the formation of DMSO
molecular in structure of the ligand (L#), The spectra showed strong
band at the range of(1240 — 1300) em’ due to the v (CH,-Cl) and
ariother strong band at the range of (505 — 760) cm’! due to the
streching vibration of V (C-CY). The 1 R spectra showed two strong
absorption bands at (690, 725) due to the sireching vibration of v (C-
3) and mone substituted benzene ring.(11,34,36)

A comparsion of IR spectra of the crown ligand L»C with the ligand
L, showed two weak absorption bands at 7920 e and 3040 cm ' due
to the streching vibration of V(C-H) alphatic and V (C-H)
aromatic,(23,35,27) and also | R spectra showed shifting to the higher
frequency at (1600, 1570) cm’| about 5 e’ due to the streching
wibration of V(C=C + C=N) and another band at (1245, 1315) cm”
due to the streching vibration of v(C=N +C-8) and 990 ¢m' about 3
e’ due to the streching vibration of v(N-C-S) and band at 785 about
3 em” due to the streching vibration of V(C-5). the IR spectra showed
another shifting to the higher trequency al {41 5¢m’ about 3 em” due
to the deformation bending vibration of &(CH2-8)(27) and a medium
band at 1085 cra’ due fo the streching vibration of V(8=0). This
indicated the forming of two molecule of DMSO in the structure of
L,C ligand(33).

The spectra showed a shifting to 685 ¢y’ about 3 em’' due to the
streching vibration of V (C-8)(36) and another absorption band at 725
e due the mono substituted of benzenc ring.{11,34)

The elemental analysis (CHN), (table-1-) of the ligands L and L7C
may be taken as another evidence to give fit formula.

(U.V — Visible) spectra of the ligands 1, and L7C DMSO
solutions (table-1-), exhibited one absorption hand at (263 nm) of Ly
ligand and another absorption band and al so shoulder at (278 nm).

* L ¥ . L
This may be attributed to the n. — 1 . n—][ transtions(11) which
‘hdicated the formation of the ligands L and LaC.
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