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ABSTRACT

The reaction of two equivalents of cystamine [2eaetoethyl ammonium chloride] with one equivaleficis-
dichloroethene in a methanolic solution of potassiaydroxide gave the diamine compound which reaictesdit
with 2,6-diformyl -4- methyl phenol to give cydigand with NOS, donor atoms is formed [H]. Also neutral
complexes of this ligand with different metal iovere prepared. Ligand and its complexes were chareed by
microanalysis spectroscopic methods [FT-IR, U.\&, WMR, Mass], a long with molar conductivity andgnetic
moment measurements from the above data the prbpesiecule structure was suggested.

Keywords: Schiff base, dichloroethene, NOS donor, ligaradygentate, complexes.

INTRODUCTION

Schiff bases constitute an important class of patydte ligands. The direct approach of synthesiaigghiff base
containing azomethine group (>C=N) formed by comsd¢ion of primary amine and carbonyl compounds are
known as imine. Schiff's base derivatives are thigiexct of renowned interest because they have foesrd to be
useful intermediates for the synthesis of varioetetocyclic compounds and have a wide variety gliegtion in
many fields. Schiff's bases have been posses ambhial activity, anti-malarial, anticancer, antidant, anti-
tuberculosis, and anticonvulsant. The reactiorrofratic amine such as o-hydroxy, o- amine, or o-cagtoamino-

, with a carbonyl compound, some time gives undesir side reaction involving ring closure with fbemation of

a heterocyclic compound[1].

There is a considerable interest in the designsmthesis of ligands consisting of both soft anddhdonors to
accommodate metal ions for fine- tuning their prtips. According, unsymmetrical polydentate ligandth a
nitrogen, oxygen and sulfur donor atoms [referaeds NSO ligands] have received much attentiomtfcedue to
the distinct trans effect of these donors[2]. Femhore, hetero-tridentate NSO ligands resulted frim
combination of NOS displaying unique feature in ipatating the catalytic activity on polymerizati¢s.

The great interest in synthetic macrocycles and ttearesponding metal complexes is related toféoe they can
mimic naturally- occurring macrocyclic molecules ftheir structural features. The formation of magulic
complexes depends significantly on the dimensiotihefinternal cavity, on the rigidity of macrocyct: the nature
of its donor atoms and on the complexing propediethe counterion.The syntheses of the macrocyigands are
generally carried out in the presence of a suitahle [4].

EXPERMENTAL SECTION

Chemicals all common laboratory chemicals and reagents vierm Aldrich and Fluka and have been used
without further purifications.
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Measurements:

An electrothermal apparatus Stuart melting point wsed to measure the melting points. Infraredtsp&ere done
with Shimadzu FTIR Shimadzu, Japan and Ultravidisible spectra with 1601PC, Shimadzu, Japan. Ccindty
measurements were recorded at CDM 83 conductiviteter (25°C) for (1810 M solutions of the samples in
DMSO or DMF.

Mass spectra for ligands and some complexes wegneld by (+) Laser adsorption technique using BEBK
DALTONICS. All isotopes distribution was compareal @ computer generated distribution pattern. Thectsa
were recorded at Queen Mary, London University itéthKingdom.

H-, BC-, *H - *H, and’H - 3C correlated NMR spectra for the ligands and soomapiexes were recorded in
DMSO-d6 ,py0 Using a Brucker 400 MHZ , Ex 400 MHZ and a Jed) B/ instruments with a tetramethylsilane
(TMS) as an internal standard . The samples wemrded at Queen Mary/ University of London/Unitesh¢ddom.
Elemental microanalyses were performed on a (C.ldid)yzer, from Herause (Vario El) at Free Berlimvérsity/
Germany.

Synthesis of 2,6- diformyl -4 methyl phenof®®!

To a solution of p-cresol (10 mmole) in (50 ml) ézacid, hexamethylene tetraamine (20 mmole) 408 (nmole)
of paraformaldehyde were added. The mixture wasnalll to stirred continuously until the light browiscous
solution was obtained then heated to (70- 90°C)2fdwrs. The solution was cooled to room temperaané
concentration 550, (10 ml) carefully added.

The resulting solution was refluxed for 30 min. ahdn on treatment with distilled water (400 mljight yellow
precipitate was formed which was stored overnight48°C). The yellow product was isolated by filiba and
washed in small a mount of cold methanol more preEluct was obtained by means a recrystallizafiom
toluene, yielded (35%), m. p(132- 134°C). Elementaroanalysis for this precursor was C% 65.8566%.H%
4.91 (4.87).

Synthesis of ligand [HL]

To (0.113g, 0.08 ml, 0.67 mmole) of tetrachloroathevas added dropwise a solution to potassium bidio
(0.08g, 1.3 mmole) in (15 ml) methanol. The reacttmixture was stirred vigorously and refluxed f@ @inutes.
After cooling, potassium chloride was removed Hirdtion, then a solution of 2- mercapto ethyl anmioon

chloride (0.159, 1.37 mmole) in methanol (15 misveaded gradually.

The reaction mixture was stirred and refluxed farrfhours. The reaction mixture (yellow solutionpted to room
temperature, then 2, 6 diformyl-4 methyl phenol0¢.30 mmole) dissolved in (20 ml) of ethanol walsled
gradually; the reaction mixture was refluxed foreth hours, and a yellow precipitate was observedt edfluxing
for one hour. The precipitate was filtered off avakshed several time with (1,2- dichoromethane).

H H
CHj,
CH,
KCl+ 2H,0 + | |
N OH N 0O ©oH O
Refux 3hrs
S S
H H
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Scheme (1): The Synthesis Route of [H]
Table (1): Microelemental analysis results and somghysical properties of the prepared [H1?]

Empirical o m.p Found (calc.) %
Formula Yield % ) colour C m N
48.00 4.30 7.46
(48.70) | (4.34)| (7.40

compound

[Hil] C15H16ClN.0S, 83 250-252| Yellow orang

[HiL] — Metal ions complexes:

(1.4 mmole) of metal ion salt dissolved in methafidiml) was added dropwise to a solution ofl{H0.26 g, 0.7
mole) dissolved in (15 ml) methanol. The reactioixtore was stirred and PH was adjusted to Ca 9 duing
methanolic potassium hydroxide. The reaction mixtwas filtered off, and allowed to reflux for twours. The
(Brown) precipitate was formed which filtered offwvashed several time with absolute ethanol and
dried.Somephysical properties of the prepared. ]ldnd its complexesshowed in table (2).

Table (2): The Quantities Reaction Condition and sme Physical Properties of The Prepared [kH] Complexes

Empirical Formula colour m.p °C | Wt of metal ion = 1.4 10° mole | Wt. of product (g)| Yield %
[Mn,(L)] Black brown >250 dec 0.28¢g 0.45 84
[Fex(L)] Red 250 — 254 0.18¢g 0.35 85
[Cox(L)] Deep brown 255 — 25§ 0.34 g 0.48 82
[Niz(L)] Light Brown 256 — 258 0.33¢g 0.49 85
[Cuy(L)] Light green >250 dec 0.24 g 0.42 84
[Zn,(L)] Deep yellow 260 — 264 0.19¢g 0.33 80
[Cdx(L)] Yellowish white | 260 — 264 0.32¢g 0.42 82
[Hga(L)] Pale yellow >280 dec| 0.38¢g 0.52 85

RESULTS AND DISCUSSION

In general, acyclic ligand was prepared to chahgeptoperties of the ligands from hydrophilic fpojphilic and to
change reduction-oxidation behavior of the prepagdplexes by imposing different substituents enltackbone.
2,6-Diformyl- 4-methyl phenol] was obtained in a deoate yield (35 %) as a yellow crystalline solidhwm.p
(132—134) °C, andwas soluble in ethanol, methamal, water. Also, this compound was characterizedsiyg'H-
NMR and**C-NMRspectra as previously publish&tThe ligand showed a good solubility in® DMSO, DMF,
EtOH, and MeOH but not Ci&l, or CHCL.

The (UV-Vis) spectrum for [iL] exhibits three high intense absorption band&@6 nm) (36231 cM) ( emax =
4000 molar cm™) (343 nm) (29154 cM) (gmax = 4000 molar® cni®) and (440 nm) (27727 ¢ (emax = 2121
molar™ cm™) which are assigned tai(— *), (=— 7*) and (n— *) transitions respectively.

The FTIR spectrum of the tetrachloroethene showwtacteristic band at (1580) ¢nattributed to the v(C=C)
stretching. The two bands at (520 and 450) vrare assigned to th€C-Cl) symmetric and asymmetric stretching
vibration bands respectively. Also the two band§380, 240) cnt assigned t@ (C-Cl) out of plane and in plane
bending vibration, these bands have been disappéatbe spectrum of the prepared ligandL1and new sharp
double bands are observed at (1628 and 1600) aue to asymmetric and symmetric stretching of ((BeN)
group$’®? as a result of intramolecular hydrogen bonding-N—O).

The medium band at (1458) chis assigned to(C=C) aromatic stretching vibration. These resaitsin agreement
with several reportét'®. The broad bands observed at (1285 and 3403j assigned to/(C—0) and v(O-H)
respectivel{®?

While the bands at (1047 and 763) twere assigned to(C—S? andv(C—-Cl) stretching vibration, which is in a

good agreement with that reported by Shipman ardariers'®. Also, the medium bands observed at (990 and
850) cm® were assigned to the macrocyclic framewdtk
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N—
C— 3¢
CI/11 \CI

Table (3): Infrared Spectral Data (cm™) of the Ligand and Starting Materials

Compounds | v(C=N) | v(C=C) | v(C-S) VV((%:)) ";': w(C=0) | v(CHy) | v(oH) | vic-c)
tetrachloroetheng 1580n gggm
Cystamine 1100 2900m 2535
HaL? 1000 | 1458 | 1043y | 2o | 1228, | 135Qm | 3403 | 763
HaL* 116%‘5; 1450 | 1066y | 5oy | 1215m | 1350 | 339Qu | 252

'H-NMR spectrum for [HL] in DMSO-d® displayed, a singlet signal at chemical shifig=(0.26 ppm, 1H, S)
attributed to the proton of the (8 phenolic groug™. The signals at chemical shifi(= 8.45 andsy = 7.65 ppm,
2H, S), (N=G ;5H). Which is equivalent to two protons are assigadblprotons of the azomethine grotp¥’

The appearances of azomethine protons in defehamhical shift is due to hydrogen bonding ( N.....H=Ohe
resonances at chemical shid;(= 7.27 and dy= 7.46 ppm , 2H, d), (Ar-H) , (J;= 13.5 Hz) are assignable to
protons of aromatic rifg® (Ar—Cz5) . The appearances of these protons as a doubleilué to mutual
coupling™®*®.

The resonance for methylene (N4 group§**”is located at§, = 3.66 — 2.24 ppm) range (4H, S, ML), ad
jacent to (G14), as can be seen from the spectrum the resonaicberical shift & = 3.04 ppm, 4H, S, -3G), is
assignable to protons of the (434 methylene groups*” (Cy19.

The sharp singlet signal at4(= 2.21 ppm) equivalent to three protons (3H,3tisbuted to the protons of methyl
groug™*?. (C,).The above chemical shift assignments were supgdry*H-"H, 2D, correlated NMR spectra.

Figure (1): '"H-NMR Spectrum of [HL 7 in DMSO-d®
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Figure(2): '"H-'H, 2D Correlated NMR Spectrum of [HL? in DMSO-d®

The ™C-NMR spectrum for [HL] showed in DMSO-8 solvent displayed, the two azomethine group ane no
equivalent and appeared at chemical shift=(168.81 and 192.21 ppm). Also, the spectrum stdate two (C-N)
groups are non equivalent and appeared265.51 ppm and.=35.61 ppm).

The differences in the chemical environment caattrébuted to the hydrogen bonding between the duyein of the
phenolic group and the nitrogen of an azomethirmugr This result is in accordance with that obsgrire the
HNMR spectrum in which the two azomethine groups mon equivalents due to the hydrogen bonding thi¢h
(OH) group.

Also, these results supported that observed inRhspectrum in which the hydrogen bonding is ocedrin the
solid state and in soluti@®. The chemical shift of the aromatic carbon atomesshown at§.= 118.53 ppm, Ar—
(Cz), (83;124.51 ppm, Ar—gs), (6c=129.23ppm, Ar—g}, ( 8c=140.34ppm, Ar—¢ and §:=149.43 ppm, Ar-g

18,19,20

The chemical shift ats(=63.51 ppm) assigned to ethylene carbon atorgs+(€) and (G 13S) respectivel§”,
while the resonance ai.£73.53 ppm) is due to the halide carboml,,@CI)(”). The appearance of the chemical shift
at down field is related to the halide moiety. TRsonance at chemical shift=21.50 ppm assigned to methyl group
(C)®. The'H-3C, 2D correlated NMR spectrum supported these teeswhich are in a good agreement with the
reported result$”.

Figure (3):*C-NMR Spectrum of [HL? in DMSO-d®
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Figure (4):*H-"*C, 2D Correlated NMR Spectrum of [HL? in DMSO-d®

The laser adsorption (+) mass spectrum of the digahl] showed the parent ion peak at ( M/Z ) = 374W8Bich
corresponds to [V, other fragments and their relative abundancefeaginentation sequence is shown below.

Figure (5): The Laser Adsorption (+) Mass Spectrunof the Ligand[ HL?]
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+

C1sH 16N 20 S,C1,
M/Z= 374.53 (5%)
71

Ci15H 16N 20 S,

M/Z=303.43 (14%)

-46
CH,S

Ci14H 14N ,0S

M/Z= 258.58 (4%)

-32
S

C14H 14N 20
M/Z=226.63 (95%)

-114

C7H2N,
C7H 1,0
M/Z=112.32 (42%

-16
o

C.H i,

M/Z=96.34 (43%)

-85
C4Hao

Cs3H,
M/zZ=38.93 (100%)

Scheme (2): The Fragmentation Sequence of The LigaifiH;L]

The complexes were prepared by a similar methodn fthe reaction of the ligands with metal chlorisiit,
according to general method shown below.
CHg

KOH/MeOH
| | LY L — | |

(N > N) Reflux (\y/ V/

N, atmospher

\ s
S\c c/S < | X x / \
a” Nl /C C\
Cl Cl
Where: M=Cr *3,Co™ :X=Cl : Y=H,0 :n=+3, +2:m=+1-1
M=Mn XFHO 0 Y=H,O :n= 42 m=+1
M=Fe,Cu,Zn,Cd,Hg : X=HO : Y=0 n= +2 ‘m=+1
M =Ni : X=ClI : Y=0 ‘n= +2 ‘m=-1

Solubility of the prepared complexes, microanalysis the complexes with metal and chloride analyses,
spectroscopic methods [IR, UV-Vis, Laser adsorgtipnmass spectroscopyHNMR], molar conductivity
measurements, and melting point were used to desizethese complexes.

The FTIR spectra of the complexes showed the ddodntels at (1628 and 1609) ¢rmorresponding to asymmetric

and symmetric stretching v(C=N) in the free ligghtiL], are shifted to lower frequency and appear amoable
bands at (1622, 1595) €nand (1633, 1598) cifor two complexes in which the two (C=N) are naigalent.
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Table (4): Elemental Analysis Results of [kL]and Its Metal Complexes

Microanalysis found , (Calc. ) %

C H N Metal Cl
48.00 4.30 7.46 — 18.90
48.20 4.40 7.56
26.52 2.81 4.13 14.98 36.01
(26.03) | (2.74)] (4.05) (15.03) (35.93)
27.35 3.01 3.94 16.60 27.02
(27.19) | (2.87)| (4.22) (16.61) (26.81)
30.91 2.72 5.11 20.31 30.51
(30.40) | (2.53)| (4.72) (18.41) (24.99%)
26.02 2.86 3.49 17.02 31.21
(25.42) | (2.68)] (3.95) (16.66) (30.08)
31.21 2.69 4.86 20.63] 30.1
(30.10) | (2.50)| (4.68) (19.63) (29.68)

»4
[Cuz CisHisCIN20S Cl] CLHO | 625.58 (gg:%) (gﬁ) (j:?lg ég:gé (gg:g")

[Zn;C1sH1sN,0SCl eo8oa| 2932 | 277 | 422] 2153 20.02
Cl;] CL.H,0 “"Teeon | 274 @52) (21.12) (28.67)

2502 | 241] 395 3131 2531
[Cdp CasH1:CIN,0S CH] Cl 7053 5480y | (2.35)] (3.87) (30.98) (24.5%)
2001 | 192 315| 4492 2002
HGe CidH1sClN:0S CLICLH,O | 898.62 15 53y (1 8a)| (3.11] (44.64) (19.7%)

(Calc.) Calculated

Empirical Formula M.wt.

CisH16ClN0S, 374.01

[CrzCi15H15CILEN0S, (H20).ClICI | 691.48

[Mn21H15CILN2 OS (H20)4Cl] Cl | 662.36

K[C0,C15H1sCLN2OS, (H20).Cly] 708

[Niz C1sH15ClN,0S; Cl);]Cl 597.92

Table (5): Infrared Spectral Data (cm?) of The Ligand [HL?] Complexes

N Additional
I eak
v v v(S- H)Ali v(— v(C- v(- v v(C- P -
C=N Cc=C CH; 8 v(C- CH; (0) OH OH C '
Compounds v(C-S) e | X EM-(N)))
v (M-S)
1622 1460 2929 519, 499,
[Cry(L)(H20)Cl4CI 1595 1498 —— | 1058, 2817 1352 | 123Gy | 339Qw) | 838w 763 420
162 292 551, 524,
[Mny(L)(H20)4Cl)]CI 15583) 1446 1120 1034 2833) 1350 | 123Qn | 3404y, | 833w 214
1446 291 524, 501,
[Fex(L)CIZ]CILLH0) 162Q; 1548 1184 1039, 28§§) 1346 | 1232, | 3415 | 836w 763 450
1623 1448 292Qu) 561, 518,
K[Co,(L)(H20), CI] 4 1600 1544 1193 1054, 2817 1350 | 123Gy | 3463, 804 761 450
Niy(L)Cl;]C 162Qs 1454 1137 1058 1348 | 123 3388y | —— 450, 408
40CHC) ) )| Zoers )| 3358
[Cux(L)CIZ](CI.HO 1627 1‘512(2) 1122 104¢y Zggé‘g) 1348 | 1232, | 3407 | 828w 763 501, 474
1448 2923 810 580, 511,
[Zny(L)CIZ]CI.HO 1629, 1542 1186 1043, 2858 1348 | 123Gy | 3429 867w 771 450
1444 292Q, 580, 550,
[Cdx(L)CIZ]CLH,0 1622, 1517 —— | 1054, 2838) 1348 | 1224, | 3409 844 765 460
1622 1448 2923 585, 550,
[Hgz(L)CI,]CLH0 1505 1531 1108 1043, 5854 1350 | 1228, | 3394, | 833w 763 240

While with other complex, these bands appearedsasgie band at (1620) clmThese bands can be assigned to the
V(C=N) stretching of reduced bond order due to ci@ation of metal electron density into the ligan—system
forming an- back bonding®*??. The medium band at (1228) ¢rassigned to v(C-O) stretching for the ligand is
shifted byCa. (8-2) cm'to higher frequency and appeared at (1236, 1230.288) crit.

This is presumably due to the increase in bondrattaracter of (C-O) upon complexization with metad. The
medium v (C-S) stretching band in the free ligah@1@41) cnt is shifted and appeared at (1058, 1037 and 1039)
cm* confirming the coordination of the ligand throusiiifur atoms to the metal idf?.

The bonding of metal ions to the ligand through titeogen, oxygen and sulfur atoms is further sutgzbby the
presence of new bands at (572-535, 538-50%)am (480-420) cih ranges due to v(M-N) , v(M-O) and v(M-S)
stretching vibratiot**??. The medium band at 763 &im attributed to v(C-Cl) stretchifig.

The (UV-Vis) spectra of the prepared complexes slban intense peak in the (U.V) region assigneligtnd

field and charge transfer transition while in thisible region assigned to (d-d) transition typ@,¢® — “T,g®),
(A" — °T,9),(B,—E), (T:gP—*T:g®), (A1g—B.g) and {B.g — *Eg) which can be used to characterize the
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transition§>2". Metals that did not show(d-d) transitions made $tereochemistry of their complexes can not be
derived from the electronic spectra.

Table (6): Electronic Spectral Data of [HL] and Its Metal Complexes

wave length| wave number Emax

Compound " nm ot molar? eni™ Assignment Proposed structufe
276 36231 4000 n—
[Hil] 343 29154 4000 > T*
440 27727 2121 > T*
285 35087 415 Ligand field
[Cry(L)(H20)LClClI 230 53809 %0 Bog? — Tog® Octahedral
270 37037 2499 Ligand field
[Mn(L)(H20)4Cl]CI 395 55316 1094 g — 10 Octahedral
271 36900 556 Ligand field
[Fex(L)CIZ]CIL.HO 711 14064 20 B E Tetrahedral
270 37037 778 Ligand field
K[Coa(L)(H20),Cl 4] 430 27255 210 Charge transfer Octahedral
664 15060 71 TP — Tig®
. 271 36900 450 Ligand field
[Nix(L)CI]CI 206 34578 150 A — B Tetrahedral
270 37037 2970 Ligand field
[Cuy(L)CIZ]CI.HO 343 29154 1219 Charge transfgr Square planar
408 24509 50 ’B,g — ’Eg
289 34602 3957 Ligand field
[Zn(L)CL]CLHO 403 24813 3436 Charge transfar | crranedral
271 36900 3564 Ligand field
[CAy(L)CLICLHO0 401 24937 2157 Charge transfer | canedral
279 35842 4000 Ligand field
[Hgz(L)CI,](.Cl.HO) 344 29069 1521 Charge transfer Tetrahedral
427 23419 546 Charge transfer
Recorded in DMF

Figure (7): *H-NMR Spectrum of [Zn,(L?)Cl,]CI.H ;0

The'H NMR spectrum for the complex [Z.)Cl,]JCI.H,O, showed, no signals in thé=(0.26 ppm), which
indicated the losing of the (B} upon complexization. The signals &t (8.55 and 7.54 ppm) assigned to (NHE-
and (ArH) protons respectively which shifted to down fielsmpared to that in the free ligand.

The appearance of the signal of azomethine (N=#)@s a doublet may be related to the slightly déffree in the
chemical environment of the two groups. The metind methylene group protons have same positions e
free ligand.

The'H NMR spectrum for the complex [H@d.)Cl,]CI.H,O, showed, no signals in thé=(10.26ppm), which
indicated the losing of the(B) complexization. The doublet signal &8.62 and 8.54 ppm) and sharp signal at
(6=7.54 ppm) refer to (N= &) and (Ar-H) protons respectively which shifted to down fielmmpared to that in the
free ligand. The appearance of the signal of azbimet(N= CH) as a doublet may be related to the slightly
difference in the chemical environment of the twoups. The methyl and methylene group protons lsamee
positions as in the free ligand.
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Figure (8): *H-NMR Spectrum of [Hg,(L?)Cl;]CI.H,0

Table (7)*HNMR Data For The Complexes Measured In DMSO-d6

Compound Funct. Group s (ppm)°

N=CH 8.55 (2H, br)
Ar —C—H 7.54 (2H, br)

[Zny(L)CI,ICLLH,O | =NCH ~— 3.66 -3.24 (4H, br)
S—-H, 3.04 (4H, S)
—CH3 2.21 (3H,S)
N=CH 8.62,8.54 (2H, d)
Ar— CH 7.54 (2H, S)
—NCH, 3.66 —3.24 (4H, br

[Hg2(L)CI2CLH 0 5-aH, 3.04 (4H, S)
—CH3 221 (3H,9S)

r=broad m=multiple d=doublet s=sharp

The laser adsorption (+) mass spectrum of the([J{Cl),]J(Cl)(H,O) shows the parent ion peak at M/Z ) =
628.243, which corresponds to [Mother fragments and their relative abundance femgimentation sequence is
shown below.
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ZmCisHisNOS:ICIs HO -
( M/Z)=628.243 (14%)
66 l-r;lm; (H0)
ZmCisHENOS €15 |
(M/Z)=562.711 (5%)
154 l-EuC'I;DH;
ZnC sH NSCl; Bl
( M/Z)=408.576 (29.8%)
64 l Zn )
C1sHNSCl3 ]
( M/Z)=344.59 (53.8%)
60 l cCl
Ci3HINSCh ]
( M/Z)=284.58 (47%)
79 l-E'E'IS
C1HyNCI B
( M/Z)=205.594 (25%)
-931 _C:HgNC1
CaH: T
(M/Z)=112.398 (40%)
52 l-mm
Cs ]

({ M/Z)=60.500 (100%)

Scheme (3): The Fragmentation Sequence of [£ih)Cl;]CI.H,0

Mix of/F;egp;GEes - Internal calibration

IMethods\SALT._Positive.par

Bruker Daltonics flexAnalysis
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The laser adsorption (+) mass spectrum of the([g@l,]CI.H,O shows the parent ion peak at ( M/Z ) = 705.500,
which corresponds to [, other fragments and their relative abundance faagmentation sequence is shown
below.

Figure (10): The Laser Adsorption (+) Mass Spectrunof [Cdy(L)Cl ;] CI.H,O

CdaCysH1 22052C]15 +
{ M/Z)=T05.550 (3.75%) —|

95 | -CaCla
v
CdaC1H =208, Cls —|
( M/Z)=610.696 (5.75%)
B8 CHEN .
CdyCy HI0S Cls —|
{ M/Z)=522 701 (10.0%)
38 -HNCL
v
CdaC1Hs05.C1 —|
[ M/T)=434 689 (3.70%)
14| ccd
CdCH05.Cl —|
[ M/T)=310.800 (5.00%)
-160 | -Cd SO
CsHeCl —|
[ M/T)=1350.404 (62.8%)
38 | CHLC1 .
L
CH, B

( M/Z)=112.359 (100%)

Scheme (4): The Fragmentation Sequence of [g#)CI] Cl.H,0O

The molar conductivity of the complexes in (DMF)rei@ the range (70 — 86) S.&nmole™ indicating the (1:1)
electrolyte natur&®2°)

Magnetic moment has been determined in the soditk dty faraday's method. The magnetic propertiethede
complexes should provide a testing ground for tkiglagion state of the complexes, therefore providesay of
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counting the number of unpaired electrons. Thisukhdelp in predicting the bonding model and eluit
structure. The magnetic susceptibility for compkexweas measured at room temperature and the effetiagnetic
momentye; / B.M.) is given by:

n =2828/X, T

Where:[T= Absolute temperature (25+273=298)]
[X o= Atomic susceptibility corrected from diamagngiiesence]

Table (8): Data of magnetic momente=B.M.) of solid at 298K and suggested stereo cheraicstructure of complexes

6 6
Complexes Xg;;g Xux10° Mql_ar XAA;(olrg Hert B.M. gel{fll Suggested
Susceptibility Susceptibility Susceptibility expt. calc. Structure
K[Co,"(L)(H20).Cl3] 1.88675 5743.07 5775.27 3.71 3.88 Octahedral
K[Ni,"(L) Clj] 0.00 0.00 0.00 Dia 0.04 Square planaf

The e Of the experimental magnetic moment are showededserin values due to the antiferromagnetism fr th
binuclear and polynuclear complexes.

The microanalyses (C.H.N) along with metal (AAS3uies for the prepared complexes are in good agreewmith
the calculated values, which supported the proptmedula of the complexes.
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