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Abstract

[ A new Mannich base | W|2-4,5-diphowyl -A-thien-L 2 4-triazoleimethyl; dipheny| aming] (0}, have
been prepareit and chamolerized by (FT-IR) Speetroscopy and theemal analvsis (T DTG (DH] Las becn
uged a5 a chelating ligand to prepare & number of metal complaxes with VIV CafllLCur 1Ly, PdiIl) Puly)
and Zn(MTy. The prepared complexes were isolaled and chaactzeized by (FT-TR) and (UV-Vis) Specroscopy,
flome atouiic absorption tecknique, in addilion w wagietic seaceptizilite, conductivity mcasurernent and
thermni anndysis ( TG-DTG ). The shdy of the mature of the complexes formed i { ethanalic salutany
following the mol2 ratio and continuens variation methods, gave resils which were compared suecessfully
wilh those obluined from selid state studics. The apparant stability constant of the complexes have heen
studied with the tuoe and their color were stable for mare than {4 1 hoars, as well as the nolar absorptivitics
have bezn ealontated. The antibacterial aclivity lTor the livand and their wetal complexes wers studied against
Wi selected iere-oreanians {F.coli) and
{ Staph. Avrens |, the minimel inhibitory concentration [ MIC ] have been olso studied to determined the
fow concenlration {or inlabitio , bwe anlibiotics (Ampicillin and Amaxieillin ) have been chosen to compare
Lheir activity with Lhose ol the wew compounds, Fuvther more the antifunpl netieite against iwe micro-
orpaizam {Paniz. Spp and Asp. flavenus) wers studied far the Tigand and their metal complexes.

Introduction ta imiraducs  the amingmethyl medely o e
sirustuze ul mercaple nacale ving to [Iﬁ-‘cstigﬂtc

Intetast it substitmed of 1.24- miwole il ; :
the coordinalion belaviour of the new ligand

derivalives as polenlial aedimicrobial and antivieal - ) DLt
sgents has contimued beeausc this class of Lavweard suoe Tranaitean matal ioms (VT Co (I,
compounds  demonstated  sippificant  activity Cu Uy, Pdilly, Bt (1V) and Zn (T}, and Lo
apainst differsmt micro-oreanisms’ Y. A largs compars the biclegical activity of the ligmu and
: , o ; o : i Lt .

b BEU 04 Husols deiaties fave Been thelr eomploxes with the main ring structioe.

rrepared and many of them, which conlain
(-5 woup gl (3-posilion) exldbiled achvithcs as Kxperimenial
bacten'njdﬂs,fuugjGidas,mlgﬂsi]c‘r muscle All chamicals were of hiphest purily and
rslaxan,insecticidal aud oibees™™ . The activity of wore used &s peceived.
5 . :
1,.-.,-'1{1‘m20]:3 m!_'IIfII'II!Ch hagcs attractad  mmuch A-preparation of the Mannich hase {DH)
attention, of special intorest is the 2- substioured . . : :
: ; ; . (DH) wi.  preparcd  as described in our
gminomeihy] -3-thione-3, 5-diphenyl- 1.2 4- (riaoele . 20 T i
T . ) - previons work™ ™ swading ftom eyl benroide 1o
which possess centra] neneues syslem depresssil :
e ) praees , preparzthe [ 3 - oercaptn - 4 , S-diphenyl- 1,2,4-
goelivity I previows work™ ' Lhe swotbesis and B : i
n S - v trizzole )  which  wuy thene  reacted with
characterization of mannich base derived  from . e . - .
: : : diphenvlamine in the presenceo! [onoaling to get
(4.5-diphenyl-3-thion- 1,2, 4-triazolc) and X
: . o . the final product;ie, (DH) .
(dibuiyl  er  dipropyl ot diisobuotyl  amine)
respeelively , were [ound thal o syoergic elfecd n B-Preparation of the metal complexes (1-6)

the bin - activity 1oak place upan complaxatinn of Ethpnnnalic  sabwtion of  each  of  Lhe
these lipands with a number of transiton metal following  meral  den osalis (052 minel)
ions . Differsnt swructeral bebaviour was reporied [VOSCL NTTLO.CaCl AT LO,CUCT ZHC L PAC L
depending on e iype ol the metal besidzs the O HaMOC L6l O and £nG 240 was f'fl'"'.&f']
ligand  struclure Tizse  results promots ug to La an ethanalic selotion {1.15 mmol) of (DIT) wilh
cantivee aur wark, nnd we hare synthesis o new stiering . The muzlure was heated unde refiox for
lipgd derived fram the triasole helreocyelic ring vme hour duriog this bime a precipitate was Lormeed

and diphenyl aminz . This wuy degerib an afenipt in the case of e compleses (3,2, 4 and 5% Whils
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tor complexcs (17 and ( 6), the precipitade was
formed  inmediately  upor slimine Al room
lempetaritt:. Stiering was continued lor ome haor 1o
cusure 4 enmpletion of reaction Jfhe peoduct in
each cawe was (illered off, washed with hot ethanol
and roevrvatallived from dichloromsthanc.

C-Siody ol compler formaton in solution

Compdexes of (DH) with metal jons ware
sludicd in selution vsing ciliwaol & a solveni, in
order to determined DM (TYHY] ratio o the conplex
folbowing Molar talio and Continues variation
methods™ ™, A series of solutions were propared
having a cunslanl concentration [107°M] of the
mctal jon amd (D) Ahserhencies were ncas el
against blanks  propaged  separately ot each
concentration of chelating agent at the wavelenpth
of {he mnximom  absorption of the formed
compiex, The results of complexes formation in
solonion were listod I Pable 013 Fig (2) show the
chunge in nptical density of the observed lighl wilh
the ratio of LiM™ al 2., (a1 each complex.

. Stabillsy constant of maonich bases complex

The conditional or apparcnt!’ srability
comsiant of the {1:1) or (1:2) [Metal: Lipand]
complex wiers evaluated as Gallows:

T sels of solutons wers preparsd, the
fust get of zolulinas were formulated to contain
stoichiomelrie wmaunt {1mly of {L07M) ligand to
(:omd) of {17 of metal ion by placing in to a
three sorics ol 10ml volumetris  flasks. The
sahations of the coloured comiplexes ware dilned
Lo the mak with wllunal. The secand ser wers
formulated to contain lve 1old excess (5 ml) of
{100 Ligand, by placing in to a tree series of
CI0ml} volumelne Nasks followsd by addition of
¢ Imly of (1070} of metal ion sahittion, the walunics
were Lhen completed e e mark with ethann]. Tha
abzorbunce (As and Am) of the solulions, were
teasured a1 Amax of maximum absorption . The
stability consiant (K) and the molar abserptivity
frmar) have been caloulaled , were listad in Table
{3).

E- Stwdy binlngical activity for mannich base
and its cormplex

The biclogical aelivity nf the prepnecd
marmich base aud ieir respeclive complexes were
stnclied againgt selecied Lvpes of bucteria which
include Fscherichia ool as (Gram-nogsiive) and
Stapbvlococeus wureus as (Gram positive) wem
cultivated i Mutlrienl apar medinm,

Two i vitra techoiyies were procoeded for
studylng antibactesial activily apainsd the {wo
straing, DISA was used 83 a solvent and ax a
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contrnl, Tur bolh techniques, the coastructions of
the sompounds inLhis selvent waee (7MW

The first technique was the Dine Sensirivie:
Tty this method jnvalves the exposure o the zons
of inlibition the diffusion of v
argamsiy oh agar plats, The plaies were Wncubated
for 24lu. at 37 YO, the wome of inhibition of
kacterial growll aroumd the dise was abservad,

Lo e

The swond  technique was W ogel Ui
sensthivily o each micro - organism  oward
nzw camponnds by determining  the  minhioul
inhikitory  comcenlmtion (MIC) which was a
chicved by wxing Fube Dilution Method . Lhe
(AMICY of the new commpounds o eoch micro-
atganism was meazurcd at the bewest concemltation
ol the compound required to inhibit the growib ol
th's  micro-organism, these whes  comaining
different concentrations of the new compuunds
were incabated ar 37 °C for 25 br

Fertherinors,  twn ol anlibiotics
(Ampicillin and Amexicilling, were taken a:
standard ta compare their activity with these o the
tew lHgond and their metal compleses  hese
aothioties cover a wide
pharmiacoloaical moietie:.

In neder 1o complete this study. the ocw
ligand and their metal complexcs wore tosted fon
Ltheir in vitro growth inhibitery activity apainst a
pethogenic fungl, e Aspergillos flavos and
Penicillum Spp. on Potale dextrose apar medium
and incubatcd at 30 " for 72 he, DS was o d
a5 a solvent and as a conteal, T bath 1eclhiniguer,
the concetration of the compownels in this selvenn
wore LM, The inhibition af Mupal  grevaclh,
cxpresscd In percentaps e, were delernined on
the growth i tost plates companed wthe respective
eantral plates, as piven by the Vincont cquation,
Tahle (7).

Inhibition % = 100{0 - T/

Whera:

¢80 = IHieneler ol [ungal growth on the contrel
[rlate.

T = THamater of furieal growth on Lhe tesi plare.

Kmran

range ol siruclucal

Physical measurements und unalysis
Meliog  puins were recorded
Callenbnp meling peint apparatus and
uncorrected. TT-TR specirs were rocorded using
FT-1E.8300 Shimadzu o Lhe mange ol {(A000-Z00}
. Samples were memsurad oas (O8] disc)
Electronic spaerra wane abdained using UWV-1630
PO Bhimadzu Spectrepholomeler at moom
anperalune. The mogquromeants were  recnrdad

mn
Wetre
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using a concearratian of 10°M of the comiples ju
dichlonomethane as a sobvent, The metal 2onicm
was  estimated usLLE
Atamie ahaneption AART
apactropledtorneter | Condoctivily  medsursinzola
winr? oblained using Coming conductivity mefar
SHL Thuse measuremenls were ofwaimed a0 IME
as107°M eoncenteadion al 257, Magnetic
susceplibility measurements wears obtained ar 2327
om the solid starz ppplyving Faraday™s melhod esing
Bruker BM§ instrument . Thermal analvsss wees
performed nsing TG-DTo AG200-Therme Heake,

Cpectrophotamelrieally
Shimadzu

Results and Discussion

(A)- Elemental Anulysis

The physical anulytivid date of (DH) and ils melal
comploxes are aiven in Table (1), which arz in a

Yol 9(20], Deceruber, ZUM, pp 2438

Solenei

satisfactory agreement with e cuiculatad valuzs,
The =ugwestad malecular [oreeulas alo sopporied
Iy snbssquent spectral and molus calio, gs well as
gl monnsnt and thegomal aanlysis,

Tahle (1)
Ihiysical data for (LIH) and its mctal complozes

Suggested Formuia for-
Ratli *h | 17 D, Ao
-+ isnlate _l_'_l.!_f.:l]'.tit_.n_i;g_'.
; 5 s P P
¥ _J:: {1 -.Ih I — — oy ——
o] I § 79 11 [V $C4].2 Ol
: Blu: :
RBhie la4 an Q.02 .94 1:1 [ (1 Cls | 200 L1
Green | 183 &7 £.4 8,72 101 [Cu (DE)CLCHCL
i Brown 140 Ta li.1] 12,78 [:1 [Pl 0] OO0 L O
Brd 1498 g0 L5 %5 16,77 152 [T E1I 0 Oy 112l
While 168 oG 11.39 J bl 1:1 |£0 i BHDC L ). CaHL O
= All complexes were decotpesed, (8%
= Measured in EtOH solvent {b%)
(B) -Infrared Specira coordinating to the anctal throw the sulfur of thio
The charactorislic slrelchimye  vibraGiomal carhonyl md mitrogen of the methylene group,
modes  concernine  (DH) and metal  iheir Lhenelore the baods dus Lo (v Cal, v N=Co8 20 v

comspleses are deseribed in Table {23 (TIH)
grhibited a strong high mensigy bainds appeared at
{ B85 ), § 106Y%, 1096 and ¢ 2880, 2968) em™ und
wire Assiumed 1w the strelehing mode off | ¢ C=8,
v N-C=5% and v CH;N] r2spectively. In the all
comnplexes (1 - @) theligand behave as a hideniale

Zh

CH My were chifted te lower  fraguency by
{1320y, (59,8 -06) and [19-27, 26-33) o'
respectively Tahle(2)

Thess abscrvation woee Furber indicated hy
the appzarance of {v M-85, v M-N and v M-X)



respectivelv™  Table (2) . As well as a
strong band wus abzerved at (979 em'due Lo v
YW= stretching mede in complex [I] 7% lhe
hiand reduted 1o sulfatz anfon i complex [3] was

vbserved af [ 1508 ) om™ _which indictes a

Rekeb AM. Al-Husunt

Bidentate belavion ol s gravp Y A bpead
kand was obsarved around ( 3450 - 35103 e in
the spectra of [2, Fand 6 vompleses | assiened
lod v O and supgested the presence ol 8 waler

MR RN

shmplexes

or cthanol meleculss n the

Table (2)
Characteristic Streiching Vibrationsal Trequencles {em™) located iv (he
FT-TR of (13H} and {heic Melal Complezes

{CF Electronic Spectrn, Conductanee and

Magnetic moment studips

The alactronic spoctra  of e
comnploney were reeorded for their salution
dichloromithane as a solvent in the  range
{20H-11000 R, Fia.i'17.

The greanfsh-hluz spretrum of Vanady|
{T%) (1] complex shaw rwo main absarption hands,
Table (1), which are assigned to the two transition
By —**Fg ond B, — 7B, respectively in a
square pyramidal goomery ' The mametic
nwrment (LAOB.M) i higher than spin value of
the vanadiym inelad only,  this resnlt indicates a
higher orbilal eontribution > - Conductivity
measurcmenl in DMF showed that the comoples
WS Ronionis, Table(3} .

Tor complexe §2] the measured magmetic
moment was (4.61B.M) this show the calinht ion in
it's blue compiex 10 be parummmetic with {d')
comliguration  din oA distoded  stabedral
errvitenment

The clecrimiz spectrir of  complex(2]
shows thiee hanels ot (13302,15100 and 14220)
cin ', thess bands have heen nssigned 1o ths

el

27

1069(S) | 2RTHS)
1096081 | 2966(%) L ) ) )
o 1062(m) | 22520m) e .
P2 ) L80¢m) 203G (i} A75w) |3 %f.[-m:l - SEL(S) .
~ 1{60m) 2R5E o) cen < -
! Fa 3 S2R i - i
§70/m} 1082(1m) 2933(m) dE2{w) {m) [ 4000 3500 |
{ grtm) o620y | 28350m) | 1091 | st | a030w ) )
: IN&E (M) 29400 o - ’
& m} 2RS8(m) _ : ; !
5w a3t 390w - d !
Hﬁ?(m_}_” o e 455{w) ““.-_Jtrnﬂ O%{w) 351N b}
106uim) |o2RSSim) 1 )
Ras CoAG3 w 52 (0w - 3
{rul lﬂ%ﬁrll:l 25361u0) 1621w Simy | A&%Ww) 31521
S 1064m) | 283504m} o i 5
BT ARl ST f r = 3
Dim) 1088y | 29400m ) 33w | S03m) | 3TE0e RiliTal]
E . = e —

transition *Ap—e T, 0L Assuming (T

svmmelry around Co (M) iou, 'Uhe values of raeah
paramelers (Mg, B, f, and w) have boeon
calculated i bhe (374.4) | (75413} , {067 oud
(677N respecuvely . The wvilue- olef (L67)
simnifics a falt awount of covalent chumacler in
metal to nitrowsn acd sulphur bonds #7 While
the value of { g ) 40 be (37143 an e shiould
expect & hond due the transition®A. Ti in
Lthe infrared region A1 [3744) o ' which could not
b ohserved in the sposirum of the CofIN)
complex™ _As well as if the complex is regulare
ar distartion ¢an be known value of spio-oibit
votpling constant{dyhas heen caloulated to be
{(-174.02} e’ lhis constant has heen calculared

using the folbowing cquation -

poh = psao —15.4% & /10Dy
Where: - po.b =The observed offeotive magnatic

moment .
ps.a =The cloctronic spin only magnctic
TTLCmCnT.

e golution spactrum of the dark precn
complex [¥] . exhibit ntense hands @ (11035,
14325, 1990% and 22717) em’. The positivn of
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hese hand s in agreement with thsl teporled for
& bighly distorled wetahedrsl scomeny™ ™ The
siTeelive maymetic moment al room empeoiluce
with found to he (ZHERBM),  which agres  well
with =goare planar peomstry around Cudld)
complex ™ gouduclivily measwmement showed
thal the coimiplex wis non ione, Table(3)

The brown pafladinm complex [4] show
thres absorption bands which were obscrved st
(22312 , 24911 and 29*195];:1'.4. Tl spectram
was & typical of square planer Pd(IT)
complexcs “*Y The  measwred  magnetic
tnoneent ((LYRR. M chowed that the complex 1o be
Iow spim.

The prepared red  Pro{1Y) complex [5]
showed three bands al (12760, 253982 and 27762)
cer” , which indicate an octahedral gecmerry
PRI A fasnelic momenl of solid complex,
Table (%), showed a hiphor orhital eontribution
GRR Conductivity in DMF showed that flic
complex was 1o be elzcolyt, Table (3.

The complex of Zinc (I wascolorless and
was diamagnetic as cxpected fof ™ ) jon. Since
the UV-¥is speetra of the band position was
cemmparcd with that of the [igand {DH) only. The
conduclivily  measurements  indicate 4 oon-
candeucting hehavier, Table (37, Thes frone the data
obtained  from FI1-1R spectum, flame atomic
absorptinn and  thermal  analyses  studizs, a
tetrahedeal ™ prometey arcund ZodIly iun.

¥ol. 22U}, December, 2006, pp.24-38
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(D)=Therial analysis

The results for thermagrasireteic analvsis
al {DH} and all complexes {L-0) arc piven in
Tahle (4. The tharmograms lwve been carried out
in the range Z5-%00 C° al a
C4nin in milrogen atmosphers, they showed Lhe

healing rate of 20

Tollowving featares.-
1- There was am apresment i weight loss betweon
the thermal

obtained  [ram

decomposition aud caleulated values, which

rosulis

suppocts the resulis of slemental analysis and
contitms the suzgested formulae,

2- The ligand (1)1 aed all the studied complexes
showed a commum  general  behavier, o
which the ficst proolysis slep was the loss of
diphienyl umine maoiely followed by fhe atlcr
part of the licand escepl donor aloms which

Vol 2(10% December, 2004, ppo24-38

Science

wiore [oft wotl 1ie wetal slom dependiep on
the Urpe ol the metal 1on.

3- The thermooeam of [1-0] complexes atl luw
temperarire starled with the less of solvond

meolecule dn oulet crys! datice, Talla (45,

4 The linal step of the thermalyais reactions of the
compleies were found 1o give the metal unide
(L] and sallide]3.4 and &), which indicates the
stability  of  such M2 Whila

[2 and 5] . showed jncomplets decomposiilun

125idues

within temperatue range of the experiment,
therefore i1 was not possible to achieve thuir
final prowuct eUihe thermely,

Table {4}
Thermal analysis by (TG- D'TG) for (DI} and their Complexes

’ YaWeight loas
‘Found (Calc.) -

358-208 7O (3H. Ty

ZTH-36K 20.22020.94)

CITN

3GH-394 24.6% {23.73)

-1

398422 702(6.45)

422-500) 993 (10.14)

-}"- e EEET : CTEESZE E"-....,.-__ - S -‘EE:E:E:
TCARENSVOS0] 2 CHC:

i - 2CHCl
§-CuHials

35-588 A8 02 (4772

l—cuﬁwsm

l aNyS:

38a-478 i) (d84)

4TE-524

11.58010.95)

il
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Solution study
f1)- Mplar ratic aod Coentinwoos variation
methods
The Molar mtin amd Conlinues vanation
wethods were Tullowed 1o determing the ML
ratio. The resulls ol complexes i ethanol
(rolvents), spgprest that the metal o ligand ratio
was {1:1) for {1,2,3.4and 6], while (T:2) fror [5],
wiich wer: comparable 1w those oltamed fiom
sulid giate siwdw, Tabbe (10 Fig (2],

SR et N
. DIE__ - —
i DA
: u-:.,- W
= iy '_-.fr
.E 0.z ;
- ’I
01
u] T - 7
0o 1 & 3 A 5
mullHUuleO-. ’
(1}
;
£
2
&
ot

mal NilmatCu

@

Ahaartance
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mal IMLsnRidn

(2)

Ahsarbadee

mal Bld'molFPd

(4

Absprbance

B

Fig. {2) Mnle ratin plot of (DHjand its metal complexes (1-5)

3z




(2)- Stability constant of the manmich base
eomplczes

Ther apparcutl stabiligy coustant ol tha g 1213
[Metal: Ligand] (eqTr oe (L 2} [Moewal: Ligand]

(eq.2} <vmplex  gwere  evaluawsd  using  the
Tollowing equations’ -
A B
-F:i.— - ."_} AEFFARRAN b bbb b m A n A mama (I}
(A
K- —2 @
Toph OF DSBS
(A: and Am) of the solutions, worne
measured  of hoas ol peximom  absorption,,

frthezmeors the mwolar absurplivily (rmax) for all
complexes were caloulated rom the {eg. 337 -
(A, =emaz h(

I () is the deorze of dissociation and (C)
thie concenlrztivn of the complex,

The resnls shown i Table (3], indicals thal
mole ratio of (F:) for complex(3], yiclded vather
high siability constants in contrast to the other
valuzs obtained with { 121 ) for eompleses |1, 2,
Jand 4],

Furthermnes il molar  abzorplivity  of  all
complexes is ralher high | this probally doe 1 1the
presengs of 2 bulk aromatic roup Fdiphenyl] on

Rehab &, M. Al-1Tasan:

the nitrngen atomy of sminomethy] ety in {he
srnteturs of Jethiooc-4 3-dipleny! -1.2,24 . triamn e

‘Labie {5}
Nlubility ennosiant and molar absorpiivilies of mannich hase complexes at enom lemperntore

R £7 N
Lomper T
= 0.135 | .89 %10
LR a1s0 | 3.95 =107
135 0169 | 5.13 *1¢0°
=gl 0.12% | 6.00*10°
e 4 0159 | 5.22%10%

Where: -

Ast Averare nf three messuremcnts of the absocption of soluiion

lionad gud mewsl ions.

of

confaininr 4 stnichinmaimic mnannr

Am: Averags of three measuraiments of the absurplion of selution contsining the zams amonnt of metal wad

live fold excess of lipand,

The developed calor become stable after one lour, up 1w lowr howes.
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General Sngpested Stereo Chemisiry Structure
of Complexes (1-6);-

According e the reselts obtained from the

clemental, thermal aond spoctral  analyses  the
peneral  stroclure of e aboyc incntioowsd
cumpleses can be illustrated as fellow ;-
,- Fi'h
Ph- S A |
B BN e
N S gl 20K
! - O
1 R
H I
{1}
L Ph &
Ph— N/L“Qj N
- N T e
\"/’ Teee WL CLLCL
|
§ o oNCE
R S T K
1 1
. J
(3}
- /51_'-. B
™
Ph—u\\[~4 N __H__H
'S "
- a3
o N B . CLO. 5,0
e
L [ R y
Ph
(5}
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Binlomleal activity
Az a rzoh rom the above wwenticned
stly, the following paints weore coneluded

A). (LU weas highly aetive against Staph. Anrsus,

Talblz [a).

B} The plorinem and  palladinn comploxes
shawued 4 widar spectrum of activity againg|
both tvpe of hacteria comparsd with s
ligend.

vk The rosuls reflect the differcnt offects ol
inlreaduving the mctal jon on e ligand
struclure, where some motal fons enhangod
activity, while orhers  peuged 0L this
phenomaiss is known as Synerpistic olleot™
The ditference in synergistic offecl belween
thi melal ion and 1= ligand moleculs may he
dileibided tn many factars, of Hiese are V{1V,
gy, CuildD) and Zidll) are considered to he
@ hard metgl fons making their complexes to
e dess lipoplilic, this will relarively retard
their pentration throueh the Hpid part of the
voll membwane, On the nther hand i Pd(ID
imd PHIVY arc comsidersd 1o be soft metal
s, which render their compleass 1o be
imore  lipophilic.  this will  facilftate  tha
penetration theowgh the eell wall and affeer
1he constituenls af the cell,

d). The resnlts of the (MIC) study for the ligaml
and their meatal eoraplexes are shewn W
Taklz (7). Theso resicdrs indieare that somc of
the new comipounds exhibited antibactierial
activity wiyinst the studied backoria at lower
cancentratiat, while they don’L show such
acliviey at higher concontration. As well ag
(1,12 .30 pud (6 sbowed high activity
ot (U.05) pem.m!” against E. coli bacteria,
wlhilel 43 and (5 woene active awainst Staph
awrcus wl { 0025 yu pmomT ™. On comparisan
el these wvalues with those of the tan
antiligtica, il was shown that the new
corppomnds were more aclive,

e} Stmdy of the antibactorizl and anifimgal
achivitics revealed 1hal the manmich bases
(decived foor 3-thiome- 4,3~ 7phemyl-1,2.4-
triazalcy and their metal comnplexes, cxhibited
g preatar ativily deaingl all the snadied
micro-nTganisms  compared 1o that ol 3-
thivne- 4 5-diphenyl-1,2,A-lriasole it sell™
This indicate that introdections of  the
aminomcthyl geoup oo the {riazole derivative
ring, wers eaige e killing zone.

fi. Rcaults of the amtilimgul activity of the new
compraunds, Table {6) showad thar the metal
o chiclales were mote toxic compared with

a5

Rehah 481, Al-Hasug)

wir parent limand tewasd the samz mocro-
orgamsm and under e idennical
expirunznlal conditions. The ensase in the
antifung:zl activily of metal chelmes muy he
due 1o Lthe effect of the metal ion an the
ol cell process, These activities inyy he
explained by Tweedy's Chelation theor*™
dcoordiog e which chelation redurces the
polarity of 1he metal atom mainly, xeause of
the parlial sharing of its positive chaige wilh
the: doowr groups of the lisand, which favours
permeation o the camplexes through the
lpid layer of eell 1aembrane ™,
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Table (6)
Antibacleriat and antifupgal activities for mannich base and thelr metal complexes (107 mygm.mi™)

Btaph, iirenafw ASp.flavus - | Penci. Spp.
o % 36
15 1 a
g Lt 1—1
-lé'—‘_.- 14 2l
[0 a1 | T
2% 11 3
- 0 i
where; o
R+ 3040 (H+)
B-10h {(+H) 2030 ()
> B0 (4] 10-24: ()
Tuble (7}

Minlmal inbibltary concentration (MIC) fur mannieh base and their metal complexes {pgm. mI'}

+ - |+ | + Mz - :

| -+ i+ <+ | - [mC

L1}
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