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And Complexes with Selected transition Mctals
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Ahsirpct
The lgand, 3-2-Propyay D) thio.d-allvl-S-pheny 40112 d-triaze]s (L was prepared and characieried
by micre clemuontal anafysis (CHN] and lolra-Red  specirozcopy, Selected  rmelals, which  were
Ll Zn(IDCd{ ). CofiT),and Fe(Llly where seacted witl: (B o producs new complescs. These CoImpicncs
were identified througl micre elemewtal anulysis, fninred and ulrrg-violot-visihle spoctroscopy und nther
lzchnigues, Depending om the data oltained, chemical fermulae and geoncty of compleses wire supgestad,
Binlogical activity of the cumplexes aminst selected rypes ol microorganisms was also examined,

Among  the  drgeresting ongs oare the
(20 1

tubcren lotleraneuic . funzicidal "™ ani

Introduction

Metal cumplexes are suggesied as a possikle
measure o drupx, stoce the action of many drps iz
bazed on the abiliny of complex campuunid ol metal
s {0 traverse biomembrancs, whereas individual
aqua-ion: and Heands almuost or eompletely lack
this alaitily,

A case in point i antibioties wlivse activiiy
ij}crcas:s drastically in the presence of melal ions

Meoral chelates differ in these e ol aclion
and aetivily in hinlogical systoms jn zccord wilh
their structural considerariong, eg. inert, highly
stablc melal chelates have o considerable neriviny
azainsl microvrganisms, fongi and viruses and urc
nsed i condrolling the speed of neoplastic tissue.

An important and vorsatile class Y of wall
establi:hed  hiolopfcally active compounds  mre
those with the - N-C=8 maisty. This group is loand
in many hasiv siructuces of drugs cither 1o he parT
of an  open  chain, mg Uneeathamnres,
isothincvoares  #nd  thiosemicarbazides®,  or
invelved in hetereoyolic ring, 2.,

Merceple  derivatives )
exadiazoles, and Lhindiazoles "

The prescnce of the "saft™ sulfor clom
Buestdas the "hard" nitopen atom in this thioa:ids
group, keeping aside the effects of 1he reminder nf
the moleculs coutaining it, rendars these molocuies
I be patant lisands with a wide diversity and
veralilie foward the transilion elaments. This
property i the key for bilogical impartame: ol
thase lgands in addition 1o other uses  sud
appiications.

A large number of 1,2,4-rwante derivatives
have been svnthesized o revenl years, 5

Many of these deeivatives are reporied o
exhibit broaz spectrum of biologweal elfvots 23

triazoles,

inflauinatory % and antibacterial '™ apents.

Biclegical  signilicant  drinzole  and  as
detvarives are well docwaenled in the lieeraturg®
¥t ihe biouctivities of these conpuunds tgether
with sunilar hewmevelic have been correlated with
thetr ceapslexion shilite with metal fons

A preat mumbse ol 1,2,4-tAaxnle derivarives
subslitalas with thaol, slhowylibiis, ane, substitured
arxl, adlyl, wlxyE and 2-foryd, o1 ome or ware of Lhe
FA-aad Z-posiiims ol the 1.2 4mriazale ring werc
peeparcd and sceensd Jor Lheir antibacterial
activity™™,

I 189G % M fazmodi and  co-wirkers
sludfed  the ntceaction of aviino-triceele with
clutattnone  under phv<iclogical conditions  and
found shal Lhese detivinives were substeaies (or the
STy,

Inthiis wrork, ve reporl Lthe praparation of the
Epand  "3-(2-Dropynyll thind-allyl-5-plisnyl-+4H-
1.24qriarale” (L0, and soms melal complexes.
These compeinds were prepared witl the intentiom
of fuuling new potertially  biokagically  aclive
comps s,

Experimenial
Chemistry

Fizmental microanalysis was carried oul
using (CT0 elemental analvzer owdel $306)
Carlo-Zrba iuslrmments (Jtaiy),

The melal an tenr of the comploxes wag
measuted vaiop arcmiic absorpion wehnigoe hy
Uy Unicam of Philips Scientific listruroenl wlich
emplaved the Tellow Cathode Lamp of the Pye
Unicain hd, Carmabrislene,

Th: IR specitg ol the prepared compounds
wers recorded uzing Peckia-Flmer 1150 isa rod

LesMTRT 45022




apezrropledomezer as KB disk o the range [42000-
00 e

The mugeetic susceplibility values Tur Tl
prepared  complexes  were  oblsincd  al oo
termperature nsing (Pariday Method, by placiaz the
sarmple in & small Pyoea contansr suspendsd fion
a halanca through a fine, Mylon thread o the conter
of clectric rzenct, For this purpose, Bruker
Mappet HAMG kad Teen zmploved.  The
dismaanetie corrconion Factor B was calcularad
using V'ascal constants,

The clectronie speca ol bie cotnpioxes
were oblained wsing Shimadee-DV-Visible-1664,
Toltrewinled spectraphotameler ol Toom inperalurs
nzing silica callz of 1.0om lenprh.

Flzcmic mnlar condictivily measurznents
were caried gut st room lcmiperature at the
concentration {147M) using dighal conducl meter
type TFS21 {WTW.

Gallenckmup MEE 8UG0LE neliing point

apperais was osctd e messare the melling poind ol

the prepared compraunds,

All chemicals were of Bigh puriny rrz ised
ds e manufociuarers supplied  them. ATy
isciniccynate  and  Proparpyl  Bwomids ware
redistilled priaefooese,

The ligand (L)} was prepared accordiny 1o
the foalloing procedure:

N-K
§
.

N
LCH=E,S

The Ligand (L)

The compuund 3-mercapto-d-a yl-S-pheny |-
44-1,2 4riazale was prepared "' and used as a
precursor i the Hrand T,

To a stired solution of 3-eercaplo—t-allyl-
S-phenpl-A11-1 2 driamate{0 Imal,  2172)  in
atisulule ethanal C30mE), 2 sahiion of potassium
Fvdroxide  do ethannol(d, Jowl 5 Gpheas added
follovwed by drap wise addition of (1), 1 Ll 13 1)
of prapergy] bromide, the misturg was refluxed fio
one hour, Afler vooling v toaom temperamirs,
filtered and the {lirale wes ponced dnre ecld
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Zpsiitled water 1 hitar, Pae preeipibare was N reregd
o paovstalliesd irnm etlianol-eata,
PIein? cor peleses ol (Y were prepared s Lo lones:
(AL, £, Cd, Cooand Be corpleaxes

Citvarolic solwdicn ol (1mowlz] ol the metal
sal=l chlomides of Caflly, Ze(lly, Cdell), Co 1)
arel nltrase of Fefl ey addad to Zoomele) of L
dlezaived in eflanal. The mixtore was stirced od
rean temperatuce for Jhowr Fine procipitale was
formzd, washed with acclons and dried urder
vacuum at abonr 540°C.
Bacteriology

Riolapical uctivity ol (L] and complexcs
woere evalueled againsd reprosanrarive pram-
positive and gram-ncgarive bactacda by apar plars
mathed” ™, All the compound: were prepared
frashly b dissolving them in dimelthyllommamizl
(DMWFY 10 obtain a final concentration of
003 el #nd cultivatad o noteient agar. The:
resuils are lound in Lable (1)

Phispussion

The identifivwicn of the lgand (L} was
carried ot thromgh elemernll
analysimCad s T eale 65 AR,

TLE 3 eule 5109 N, 165323 (eale 164 7).

Tlhe olefinic promp in the Kgand respondad
pimilively L both RBr 005 and BMndly tesls, The
acclelende wwoup in the lgand responded positively
1o beth ke igl; and Toklens tests. The ligand haz a
while culor and was lound 1o be salulle in etlanol,
carsen el elloride, divthy] otbien and DME, LT s
foand T b dnsolnble wthe acetone and o-lexane,

[Hentification of the complexes was done
nsina differenr availabkle tzchnigues, Aamong these
tachniques  nre  the  deferminations af  mefal
porcvnlase by alomic aksorplice, Inlra rcd
teaghetic  suscoptibibity and
s uetivity mizasurciments.
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ldentification

The absorplion bamdis for (LY aod
comploxes are shown in tablz (2), 1k akseption
Lands of the actylenic proup were of greai help in
1w identiftcation of complexes fonned especia’ v
witl respect to the oepe of Bonding wih mernl.
The (C=0) stretching vibmarian appeiae al {21113
er” which Jues not fvolve absorption due n
other gromps of the studied ligand "™, When he
spuviea of the eomplexcs are compared with that
ol the ligand ans of tlu: Tllowsne shitt mpy 15k
place, ir: the case of &-bending e w(C=shifs
A linwer [requency by QMamand e sill Ipwer
frequency by 3T0em™in the case of strong -
bonding and by 225cin for weak a—hondine, bu
when both & and m are invalved i bonding with
e metal ot the ssne me a red shift of 100zm
"5 observed.
A-Copper (I1) complex, C1

Fhe R spectrm of (O] are shows i
Table (23 The w{C—CY absoarption band =hifl 1o«
fower frequency by 570cm and the bad due 1o
B{C-Miaderpe a reduction in iks inlens i

These obscrvations led 4o the comelusicn
that Copper (I) ion cocndinale o the lipand
through aectylinie group by a-bonding maode.
Conductivity  messuremends  showe e
compley i3 non-ionic, fable (31, (herafore the
following strusture can he supsested:
B- Zla¢ ({11}, Cadimum (Ti} 2nd Colalt

N
SR . 0,
(S s oz
T e I
l.-\. "/
ZIFCH 1% !

Wal 172}, leeeraber, 2808, pp,1-0 Seicner

The T speciy o) theee complexse slows
similaz  bebavior with one mweh Aiffrrcnce
connoarcd L Thatt ot the leand,

It gives slufl vl e (C=01 ahsorpien band to
a lower frequency and the bznd due o WC-H)
underenes 2 reduction in its intensity.

Aist the  band  at 1550an” which
correspead to ol W) shil? to a lower lreguency
by tiem''. These ohservations indicare  1he
participation  of bhmh  acetvlinis  goup aml
miuegen A braad band  wlhich  appoared  ar
Sielem” % indicates the presence ol water
malecnle i ke siructore of e comples,
Tetraliedral geomatey can by suppested Jor the
thrce compleges:

5

11.
1—1.1 “‘“1]

{ll‘\_ ‘\' ‘:{“‘” "l"‘"_.—- s
Sl e —a'H

Wlheie: M Zn, Od and Co

Clomductivity measurcineals show e eomplavas
aTe une comduwetive, table (30

C- Fe (ITN) camplex, C5:

Tle 1B speclrum of the amples was
chargciorizad by a hrowd band in the reajon {3000-
0y o which could be atribuied o die (-
EI) ol witer malzanle bonded o the Ferlll) jon,
This cupactad in Tron (1) complox dus o its Ligh
aTinity Ler wuler. The ligand can pai displece all
tie wiler molecules found in the sourdination
sphiere ol the metal jou ) The br'.}adl:n:irlg ui Lhe
l‘n'Jf‘ld was also noticed W the region (1640-17060
om’ ‘Fu’l'ﬂ ch is attributed to the bencione wibmtion ol
waler malzeuia, This broadveoing afleely Lhe shape
wf the spectrum and makss Lhe interprelution more
diffieudt. Aldso it show shifil ol o (U=} absorprion
band to 2 lawer Meguency wnd the band due to
ul 1) undzrgo a teduclion in its indcnsity,

Alse the  hand st 1535cm” which
corresjmd fu ulC=2 shifl 10 a2 Iower fraqueney
b Hlzm ' Fhose obsorvalions indicate  the
participation  of both  acetylinic  groun  and
Risropen. Therefore the {pllowing sinctore s
angrested for the (02533 cmoples:

=, .

=
I
H:vt ? '-..'lF
|‘

ey
=k |I
e T -:r l:l., l.:ld

T g

L™ R0,

The abvave comple is owu-iveic due 4o 1he
conducibvily mearurement, tuble {3).
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Tuabde [2) the absoyption baods in infra-red spectra for (1) and ils complexey, all daty are i emr”,

----- [ o} Tricamide | Thicamide : Sh o - i
i'u{(_]-I—l} . "band (I} - - hnullmr} o WC=CY v[Ec—H) H(=C-H)| - $(0-1T)
CEE WNHES) 1A ICS) o8 RECE SELRE R

I 1275(m; TT0[m) LEaiim | 200wy T0350m) ] 4200 -
12800 w) Ty 15300m [ 15300~ 0500w § G200 wwerd -

©1zea() | 30 S e

i | 260} b Ta06m) 1Eahim) | 2030w - Q230w
BRI © e | 540(w) 2030rw1£ 303uim) | 6270wy | ow2oiw |
128104 w) el :
;;gg:‘:; 770¢) Lsaiwy | o02sew | 302sim) | &200w | 20w
) 20 1520Ker) | ZO200w) y 920 vw)
L3300ww) ’ o :

Where: m—medinm, w—weak, b— hroad.

Electronic spectral amalysis and mapgnetic
TheaRurements

The elecirenic specira o Zn (1) and Cd T
compleses imthe visible region are of 1l help as
becztse these ions have a d” configuration and
thait complexzs di ot exhibit wny d-d transition.
All Ve vornplenes of these metal s were found
10 ha diamapnzrie,

A= Cu {T1) complex, C1

Cu (1} campoeunads ars blue or green beaaose
of a swgle broad absorplion band o the reaion
(11,000-16,000) em” ™ The 4 dm is
charueterized by large dictorion rom ectahedenl
symmclry and the band is unsymmetrical. heing
the rosalt of a nunber of transitions, which are by
na means easy rooassina wnambignonsly, Inothe
prosenl wirk, the green {C13 complex shows a
broad band et 15,7 4em’ which vac be assipoed to
the: R, . By and ‘B -+ 'E, transitions, ™!

N- Co (IT) complex, 4 )

24 conples specirumn i DML shaws thres
hids. The first g bande &t o6l and
14, 880cw™ wern: assipned we the ransition

Tiu(Fy — "TIgP) fu,), since this transition
i kmoowm tn he a mipler in the range (14.000-
17,5003 cinin the divalenl coball ol terahedral
paemniry, This splitling s Jdus (o =pie orbit
canpling " Tharcfore va having bern calenlated as
the avorags ol Uese bwo bands.

The fonird band which appoas as a weak
hard nr 9,34%m | was asslpizd 1o tha transition o;
TIgTh  +"a2z while 4. could not be obscrved
siney it expecled Lo appedr in e arrangs oud of the
ihsThimem saabe 20 1 was caleulaled using Tangbe-
sugane diseram for 47 aystem and faond o be

G,266 cnr’ whick belong to the transition "T1g(T)
—s 2y

The diftereat ligand field parameter bas
been  caleulaled  waing  lhe same digram
Comparizon of the results obinined in this work
with  he  lileraurs  dald supeesfs  higk  spin
letrabiodral  peometny  arocmed gt (T o,
Magmetie measnretmonts show that the complex is
paramagnetic (e — 4795 TWALY Taxle (3) which
accordance wilh 1he hiph spin tetrahzdial, == the
b rmaaticn ol w2f: (1,491 indicalcs the telralwdnal
geomsky P8 The mmolar conductivity mzasurenent
i TF show thar the complex wa: non-
electoovia,

C- Fe {TIT) complex, C5:-

Lhe elegtranis spectriun of OF shows bao
hands: the Tyl e al20.20fem”’ and the secend wl
26,455cm”, thay could be assipned to the
iransHions:

", © o T, (20 408em )

Al Dl (26455cm )

The walne nf rthe measered magnetic
weinent for OF i {50 BMD, which conld be
related ta high-spin d° ferric ion so thar an
cotahedrnl peamety 5 sugmestadl o thiy comples
i

Fiom  lzeabe-Sougans diapram far d*
nctahedral Behl e vialue of [Dg was lound e
equal 1o 20695em” and  he high value ol
nephelausctc factor ([0 TLEE) indicated the Zoniz
chianacran of the camglex,




Jeurnal of Al-Nahraio Universicy

Tuble () Magortic momeat, conductivity, and
SMppested struetwre for complexes of (L}

S
plarar

letehedi al

Teirahesiral

Tetrahedral
Clatah sire,

Bactcricidal activity
Tretiminary  screening  expecimicols  are

inteneded to deteet the fn wimo activily ol meral
coinplexes. Tlhe complexation of (L} with all ihe
metal ions vse exhibited no activity except Zn (1)
complex (C2) apainst both Staph.aureus and E-
Coli, while Cd (M) and Fe (I) complexes
(C3andC5) have an activity towards E-Coli and
Staph. aureus respectively.

Table (4) Biological activity for ligand and
complexes (at concentration of Tmg/mL).

Where: (-) no inhibition , (+) inhibition zone(6-

8ymm , (++) inhibition zone(8-10ymm . (+++)
imhibition zone{ =10mm
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