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Abstrac

The wiradentate, nitroren-2el e poeslicand [T ON-his-2omarcapmoethybosalediaeide] (10,10 has kaan
syrrhesised, aad ite Ni, Pd and P cocmolexes are reported. Toe (H L pro-ligand is reazted vith MWL), PIC: and
KaPICl: procarsurs gl rellux in methanse, ard i The prescnce of 2 base o give stable anionie complaxes of the gencral
Fosrrmule [Y%A(T :]:|2 Cwhiore: W e Wil pd o) = RO T O,

All compounds have been characterised as needed by spectroscopic metheds (LB, U.V-Vis, A.A.,

speciroscopies), HPLC, microanslysis and muolar conductivity measuremenis,

geomelry about Wi, Pd and Pt ions is a square planar,

Introduction

Thera has been much interest in the svnthess
and characterisation of tetradentate M, S; type ligands,
and their complexes with Mi group. The intensive
study of this field stems from the recognition of redox
active M-sulfur and / or nitrogen cores.l’ > The
ability of nickel group to bind both hard and soft
donor ligands allows its coordination chemistry 1w
encompass a variety of peometries. Recently a wide
range of tetradentate (MNa5:) tvpe ligands with a
varicty of substitueniz on the backbone and their
complexes with Ni" and Mi™ ions have been prepared
to provide small molecole mimics of the structure and
function of strecturally related enzymes. U As apart
of our cffort in this ficld™'! this paper repons the
symihesis and characterisation of'a new ligand derived
from the reaction of mercapioethylamine and
diethyloxalate and it's Ni", Pd" and Pt" compiexes.

Experimental

Reagents were purchased form  Fluka,
(Hopking & Williams) & Hiedel-Deltacn chemical
Co. and used as received without further purification,
The LR spectra were récorded as (KBr dise) using a
Pye-Unicam  SP-300. L'¥-Yis. spectm  wero
reeorded in DMFE uwsing a  Shimadza-1460A
spectromieler. Molar conductivity measurements were
recarder on Philips PW 2526 in DMF (1 x107°4)
(C.HN) analysis were recorded on analyzer model
1106 {Carlo-Erba) a1 Mousel Usniversity. Atomic
gbsorptions  were  recorded on a  Pye-Unicam
spectrophotometer, HPLO was carried our using a
Gilson S50D31 (octadecylsilang) column, with an
isocratic system and flow rate | em’ with H,O elution
anel L'V {234nm) detection.
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These studies showed that, the

Preparations
Symthesis of Ligand [H,L|
Zemercaptocthylamonium  chloride (1 34,
13.6mmol) and triethvlamine (3.8ml., 13.46mmol)
were suspended in dry degassed dichloromethane
{S0mL), under a nirrogen armosphere. A sclution of
diethyloxalate (0.98mL. 8.Bmmole) in dry, degassed
CH.Cl: (20mL)y was added dropwise. The mixture
was allowed to stir for 14 hrs, under a nitropen
atmospherz. The resulling selution was washed with
(2%) aguecus citric acid (2x 20 ml.) and then with
water {2 x 15 mL). The crganic layer was separated,
dried over Mg30, and then fltered. The solvent was
removed under reduced pressure and the residue was
dried under vacuum lo give 0.7g (57%) of the title
compound as a white solid, m.p = (88-303C.

Synthesis of B [Ni{L})

A solution of {H.L) (0.35g, I.7mmolc) and
EOH {1423 were dissolved in MeOH (30mL) with
continuous stirming for 30min.  Then a solulion of
[Mi{M{h 0.5¢, 1.7 mmole in {1 0mL] MeOH] was
added slowly to the mixtwre, The colour of solution
became red-brown in colour, and the mixture was
aHowed 1o refllux for Wmin., and then allowed 1o ool
to room tomperature. A white solid (KNCH) was
removed by filtration Solvent was  partially
evaporated under reduced pressure 1o give a red-
brown precipitatc.  The =olid was collected, washed
with Et20 and dried under vacuum. Yield 0.43g
{(78%). mop = (2702823 °C (dec)

Svathesis of K;[Pd(L})|

The compound (PdACl 0052, 0 36mmal)
with (13mlL) MeO) wag heared under reflux [or 30
min, The resulting solution was filtered OfT, and the
filtrate was added dropwise under N; atmosphere to a
flask charged with (H,L) (0.078, 0.36mmel) and
KOH (1.435g) in {153mL) MeOIl. The reaction
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mizire was allowed to reilux for Mmin wadae
nittogen amosphare,  The colour of e solulion
becarne red wine.  Lho wvolume of salution wuw
contenitated wnder vaccum to ahoar {Rml}. & red-
brown precipitats was tormed upon adcition of Bt
(LO0mLY at maem remiperataes, Lhiz was collected by
filtmtion. and washed with B0 (Smb), and dried
under vacom toeoEive 00150 (RARRY ol e e
compeund. m .= (797-399 4 (dee).

Synthesis of |Et;MH[;|P1{L)[

The nelwd used o mepre T2 complex was
analeoas to thar piven for KaMNEL]), bl (0037,
O bmmely BBl and LHN (05ml) wore st in
place of (052, T.7merol) Migko, ), and (132) KO
respaciivey, The guuoliies ol ol menzents were
adjusled  aevordingly. An  identical  wodk-up
prosinre wad wsed wogive the requiced compiex as a
yellaw-ennee aalid. ¥ield 0.00e {G6H%),

Results and Discussion
Sxnthesis of the Ligaad

The  HaloS: pro-ligand  was o crecared
aceonding o ke general tethod stgesn in Scheme 1.
In the IR SpaRtrum fFigllrl: IA.]: iz sacklz hard at
C1860, 1685 em' s eomespending o WC O umide,
indicating the two {C=LH amide gronpe aw nen
zrpuivalant a5 a result of' a Lydrogen bonding. ke
{I7.%-Vig) spectram showed two absorption peake az
{254om) ki, - T2 Lonod™s wrm’"), €328l o, .. -
985 1mes " em™), which wasiped Lo 0 vou¥) gand
{n— m*) ransilions rerpoolively, {Figure 2A),
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Seheme [D The synthesis route of |H,L|

Synthesiz of the Camplexer

The reaction of |LLL] wiza [M™] meta. ing
(where: = i, Pd Ttk was carded cor 0 MeOI]
nedae reuE, These comexse are miahle in aclnsion
ans alecrro'vies, Takde (33 "The analvrizal, phy=ical
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{Iahle 1) and spectral dala (Tables 2 and 3) are
campatible with the sugzezied structeres (Fipure 4).

The (LR spectral data of the complaxes are presentad
in iTable 21, The sirony vEC ~LY seztching bards in
the [Fee ligaod ut (1685 and 1asoem ! for the amide
Urups a0 H]’liﬂl.‘\l.lL and appearad & (16237, (1050
and {1633} ¢mo for lhe compounds KWL}
(Figure  1B), K [PdiL1] {Fipure 17,
[ELH[IPWL]] (Figuee 10§, respectvely, '
indicaling that, the two wnice 2rocps are squivalants
i compacisan wilh the fez Lzand, These bands were
gexigred 10 Ibe w0 strelches of reduccd bond
crder. This cam e atrizuted 1o the delscalisation of
metal alsctron dersity inte e Hgsnd scsysten U1
The sonds at oo, (350-4500 and at o, (00-170 o™
range s assigned to v M) and v-5) sreiches,
indivaling that th2 nigegen amide and thiol groops
wore tnvolved in coordingtion with, mezal ion, '
Thee T2V Visd spectin of the complexes KaiMigL})
(Figure 20, K [Pl (Fiewre 27,
[Ety~H)- P<ILY] (Figurs 2B displaved bwe ntansc
posks I the (LW region an (273320 nmg range
aseigowen]l Ao ligedl fsld oand  chargs  trensfer
rmansitione.  The =aickel momples RAMNELY] comeles
showed another peak ar (3% nr), which i assiimd
e I:I:"uju — .L'p_u’} o), = by} {d-d] lransilien  ieoa
sguate plimr siuztues However, the peask was
shifted by lowor waeeleoelt duge o the intensity
stealng, Toe spedim of  KJPAILY ard
e, SH] ML) exnibited posks in the visthle ceeion
at (407 am) and (930 resprclively. Thesz bards
ware asvionod to { Ay —+ B (- d} vassition,

sugassting a2 squate  plinar peorwirs  around
pelledivm ) and platinamdll) ions.* The inclar

confuclency ol the compleces in (OME), [Table 3)

e the C180-159] 5 e’ mle! range, N2

sheir elertrolytio natume with 0125w The HPLO

chromaagram for [PUL)F {Fianre 3] save a single

spegies af tRL — (4%amin), showirg thar, the

eompies i3 pure and appears a3 omz momer in

salution.
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Timure { 1B) The IR ‘ip&ct‘r‘um of {NiL[”
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Figure (118] 'he IR Specern of |1t L]
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Figare (2 —A)The UV speetrun of [HL')]
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Figure (7 —B) The 1V spectrum of jNiL'?

Figura (2 —C) The IV specteum of |PA1']?

Fizure (213} The UV spectenra af |12
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Figure {31 The UPLC Chromatogram of [Br L'°
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Table (1) The Physical properties of complexes

Science

Microumalvsis
Formula Colour m.p. " (dech BLWL Wield%s Found, (cale.) %
C e H % N Sl
e — . (2012) 238 (B2 (1720)
B M S O BN C O Degp brawn 275251 ML 78 3109 33 117 1620
o 4 (1856 (200 (720 (2738)
K| Pdf SCHCH MO, ] Dircram 2871299 385 B4 85 1R.50 198 710 16 77
: (3580 (AETY (932} (313D)
£ Gy, 6 A Vs 2 . -
(FuNHL] M ECHCHNCOn] Yellow. orange 296300 H374 14.00 606 186 11
‘I'able (1) LR Spectral data of the ligand and its complexes (em™)
Symhal Formuly AN OB WS- HY W= BN-Hy SO w0 N vC— 8 Additional peaks
' HSCH,CILKHCO) TIOS) 3300w) 2525 ¢wy LOOU{E) ; 230 (4 F0m (N- H)
LY {HECH,CILRICO): INGGE) 2MW[w) 3250w 1690 {y3) 1530 {8)  145300my 122043y 1030 () sutef plane
(ML) E AR N = W)
B [ S CH AT HLWNCO, ] - 2950 {wh 1620 (%) [ddirmy 12 100vw) LD (53} ‘!4':!11 M=)
JI0WNI=5)
FD M= 53
IPALYT  KalPd(SCHCILNCO)) 2920 [vw) 1650(5) - 1480qm} 12N(w) t0I0fw) o0 MPA-M
170 APl — 53
0 wWPi=N)
g 13K 50 Wl = N3
IPL' T (PuMAN PRSCELCILNCOR] 2630 2920(5) 1635 (50 1510 (w) 149008  H180(m} 103 (4 430 WPI- %)
) P = 5]

S=strong . w=weak , vs=verystrong y m=medium , vw = very weak

Table (3): Electronic spectral data® and conductivity measurement of |H L] and its metal complexes

. i = T € mat ¥ Condacavity
'(.ﬂrlpuuld & 0 om Eitlli".liu:»l L Assipament Medium A&rﬂq “.r"ml,' Hatia
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I2s 3087 1755 h—n
203 363060 1267 Eigand ek
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