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Synthesis and Characterization of Some
Mixed Metal Complexes of Creatinine and
Adipic Acid with Metal lons (Zn2* |, Cd?*
Co?" , Cu?* ) and Study of Their Biological

Activity

R.Salim*, F.Hazwani**

Abstract

In this research, new mixed complexes were synthesized using adipic acid and
creatinine with metal ions (Zn2z*,Cd?*, Co?*, Cu?*) in good yields.

The identities of both the ligands and the synthesized complexes were determined
using Fourier-transform infrared spectroscopy (FT-IR) and ultraviolet-visible
spectroscopy (UV-Vis). The electrical conductivity of the complexes was
measured, and the study results revealed that the complexes are non-electrolytic,
binuclear, and tetra coordinated.

The biological activity of creatinine and the synthesized complexes was studied
antibiotic gentamicin against the same bacterial strains. The findings revealed that
the compounds were capable of inhibiting the growth of Gram-positive bacteria
but showed no activity against Gram-negative bacteria—except for the cadmium
complex, which showed high effectiveness.

Key words: creatinine, adipic acid, mixed complexes, biological activity.
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Abs
0.6 Abs
(—272nm o 504
504nm

05 a
0.4
03 ( 308nm
0.2
01 (492nm

0

200 300 400 500 600 700 800 900

[Cua(L1)2(L2)Cla] saall (uv—vis) il :(14) Sl
1§ panal) cldinal) B il e Sy Al Sl B Luld-4-4
0.01 ) JA 4000 Zaplall (335 s panall dpaaal) Ciliinall 3 HslKH ggine o CaiS
il (ge (0.05 gr) cauals (DMSO (e duulie 43S g jumaadl Jaed) sixall e (9
il ae s ) e o bl sae Ll Cilially AQNO3 kil ¢ Ll sa2aall duadl)
Capal bl 5)S )l sl dgag are o Jay lae lainal) aen & cauly JSi Al
Aadl) i Cigual D 2y S Ay 4pAT G 3V Gmes (e ki sae dieall Jolad]
C A wlal 38 8 sl g ey Las 35S0l el (and ) JS5 Jas sl
G5 (DMF) aual oy58 Uifine (53 Canda pladisly Spumsall clainall 26l eI 20800 (L8
AidieS e Cliieall ppan lSE 2008 Jaall 48U LoV ey 1Y) pa (3) Jsaal
syanall Cilaieall 4 gall 40050 AU £(3) Jsaal)
Al gall Ayl gt A2BLL)

Comp.
Q1.Cm?.mol?
[Zn2(L1)2(L2)Cld] 13.8
[Cd2(L1)2(L2)Cla] 19.6
[Coz(L1)2(L2)Cl4] 29.7
[Cuz(L1)2(L2)Cld] 21.3

Aol i) A Gnal) dpd Ay —5-4
C phall e ddle @ilays de Saad) daji 5 Cum waill Aph P e i) Casi il
;oL LS 800°
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Al aglad) Al e daaly dlaa
ol b2 ples ad ) 2025 ale 13 2l 47 alaa)

GV s e 1.5MI 4] Caals dyjha diia 3 i) sine (0 0.0391g s &
Lgal (S8 ¢ Chuaiy 4ol 30a1 800° C daall ia dpajill 23 23 3Kl
.0.0082gr 4335 S5 ZNO il ansl

Zn (= 65.3778¢g e 5523 7Zn0 = 81.3772g IS

Znge X oo gsiai ZnO oe 0.0082g S
X=0.0066 g

taaall & L dyleal) Al

66
x100 = 19.3112%

0fy — —
Zn% = 50341
[Zn2(Creatinine)z(adipic acid)Cl2] — 27n
645.006 130.7556
0.0341 Y
Y=0.0069
Siaall b il k) Ll
Zn% = 0.0069 100 = 20.2346%
M= 003210 T AT 0

O Cua clgilaies B Guladlly LSl apaanlSll alae st Clua o3 Adplall iy
ehind) b el A patl) ol Apladl o) (4) Jsoal)
il b olaall danpadl) candlly dyadl sl (4) Jgand

Comp. Metal ratio
Calculated % (Found) %
[Zna(L1),(L2)Cl4] 19.31 20.23
[Cd,(L1)2(L2)Cls] 29.78 30.51
[Coz(L1)2(L2)Cl4] 18.16 18.67
[Cuz(L1)2(L2)Cl4] 19.13 19.80

Faseall el i e pemaall Claaall A8LA Aulal) Al pal) e Talsie)s edlef ani Wl dags
sad) elsel) 8 Ay b yine 5 gl Al cilaiaall o3a s [M2(L1)2(L2)Cla] duslad) it

bl ey
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(]

ﬁ
HO——C—— (CH,), —C OH
v \
Cl—M—l Cl—M——Cl

(0]

NH
M= Zn?*, Cd?*, Co?*, Cu?*
Sycanall cufiinall da hall du ) Aipual

NH,

Bydanall cildinall asissll BLED duln —6-4
salall (e A s (do [ abesSae 100) 3:S5h  Bpuanall Cilaieally uafilySl) (e A a0
S il Jise A el aladinly (Je [ sl S0 100) 3850 (GE) (Omaeliin) dpmasall
Gsa ki Jow Gl e clilshal dauls 3LLY) Jaly @lidl Gauagse (DMSO)
aball Zalu dadiyn 5 (Staphylococcus Aureeus) all dulay) dagim (g5a3 ¢ (8mm)

36.5-37°C sl aussll 3)la dayd ic 4ol 36 5adl unmall 235 (ENterobacter)
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e b

poles i)

2025 pls 13 32l) 47 sl

Staphylococcus
Oiespall olad Bpasal) Claixall Layfill (3lalic :(15) JSal
O siall olad 8 pmaal) Cilaiaall Jaydill HUadl ¢ (5)Jsanl)

Enterobacter

Tkl Sk [ Al 3 e Linlgs
L)
(mm)
20 100 pgr/ml creatinine | Staphylococcus
: Aureeus (S.T)
25 100 pgr/ml Sl 3l Nsa g al_ad) Ayl
27 100 pgr/ml PPTPXIN| 20N
22 100 pgr/ml Sl ST ddma
19 100 pgr/ml el daaa
25 100 pgr/ml Crmonlaliia
100 pgr/ml creatinine Enterobacter
; pl ol Azl
- 100ugr/ml Gl 3l Niaa
23 100 pgr/ml PRTPRLN{JKPN
—— 100ugr/ml by S ddma
- 100pgr/ml il daxa
25 100pgr/ml Crmonlaliia
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e Ll spmndl) Cilaiaally il SI ((sad e Alla) Janiii Bhalic 3sa (15) JSal (e Jaadl
idld g) gasi ol Laiw aball dulay) Aagiad) dal e (Opesleline) Zasasall salall Jail) dikaie
salall Lagiil) didaie ae djlie Al Alled ol A asnadlSl diaa pliily ahall dple olail
IS o i o5) Jsaall pease 5o LS clinall Taiil) 3lalia ki (el S (pe5 - Amayall
bl dplal dagipall gai Lyl o 5)d85 dille Adled llidh B pmaall Cilaieall 5 alSl) e
- 23mm il Al &l 3 cagmenl€l) diee Jai Jal (e alad) Al
scaladially claliiad) -5
() oolead) Dl ae V) (many ol KU saaa Adalide Cildine jpand 251
auleall dae by (sl Al Claiaall (f ang 3 s a3y Zn?*, Cd?*, Co?* Cu?*
Cn Lo V) dildae DA e b janadl Claieally lihipall e JS dosa canas =2
Cyelal Cua ¢ (UV-Vis) Aipall s dmnind) (350 328 Adlaay (FT-IR) ¢lyeal
yandl Claieall ds el faall o Ll Al il
bl dala) afiba o Spmnall Clabaally Gl U daglond) Akl Ay 53
il 43,les5 Enterobacter o)al) 4ulu 5 «Staphylococcus Aureeus (S.T)
e 8 Ll o 0 aBhal) s puds o pasalind) Lmaal) 32lal) Adlad ae
) dnlus dagindl e Qe (e 508 e Lain alall dnlag) dagipall gas ala)
Adle Al ol A o saaalSl) dina o Ll
sl e i) Glaeay aslSI aladinly dabide A Glaine ¢ Lkl &5 —4
oA AglEnl ol
Aagla gl 355 o)Al alealy il KU aladinly Aalias dpaee s g Llaual & 53 =5
kS g Sl

148



Al aglad) Al e daaly dlaa
ol b2 ples ad ) 2025 ale 13 2aad) 47 alaal)

[1].

[2].
[3].

[4].
[5].
[6].
[7].
[8].
[9].
[10].

[11].
[12].

[13].

[14]

[15].

:palall -6
Cotton FA, Wilkinson G, Murillo CA, Bochmann M. Advanced
inorganic chemistry. John Wiley & Sons; 1999 Apr 13.
L) (o, el Al gyl Sl edaalall 2008,
Chikate RC, Karthikeyan S. Mixed ligand metal complexes in
anticancer drug design. J Coord Chem. 2006;59(13):1469-1480.
Crabtree RH. The Organometallic Chemistry of the Transition
Metals. 7th ed. Wiley; 2020.
Hartwig JF. Organotransition Metal Chemistry: From Bonding to
Catalysis. University Science Books; 2010.
Tella AC, et al. Mixed ligand metal complexes as potential
environmental sensors. J Environ Chem Eng. 2018;6(2):1762—-1770.
Ariga K, et al. Coordination Chemistry in Functional
Nanomaterials. Chem Soc Rev. 2008;37(10):2021-2123.
Zhang Q, et al. Metal complex sensitizers in dye-sensitized solar
cells. Coord Chem Rev. 2018;355:180-198.
Ali AJ. Structural Investigations on Some Creatinine and Creatine
Complexes.
Ahmed IT. Synthesis and Equilibrium Studies of Mixed-Ligand
Complexes of Co (II), Ni (II), and Cu (1) with Some Aliphatic
Dicarboxylic Acids and Creatinine. Synthesis and Reactivity in
Inorganic and Metal-Organic Chemistry. 2004 Mar 1;34(3):523-40.
McDonald T, Drescher KM, Weber A, Tracy S. Creatinine inhibits
bacterial replication. The Journal of antibiotics. 2012 Mar;65(3):153.
Asall ¢ (2017) Aza ¢ Jomall (B Gaiiily KU 5 e B3 5l 45 B0 L s ¢ (A jpea
Ginall 424,39
Materazzi S, Gentili A, Curini R, D'Ascenzo G. New copper (II)
complexes of Creatinine. Thermochimica acta. 1999 Apr
26;329(2):147-56.
Materazzi S, Nugnes C, Vasca E, Panzanelli A, Bacaloni A, Gentili
A, Curini R. New creatinine complexes of nickel (II).
Thermochimica acta. 2000 Jun 1;351(1-2):61-9.
Gangopadhyay D, Singh SK, Sharma P, Mishra H, Unnikrishnan
VK, Singh B, Singh RK. Spectroscopic and structural study of the
newly synthesized heteroligand complex of copper with creatinine

149



Zn?, odeal) cligl ae ¥l Gaea g Cpitly SUANAL Adbanal) Ciltiaal) (any Ciua i g gLkl
4 gl gl Lgillad ) a9 (Cd?, Co%, Cu?)

and urea. Spectrochimica Acta Part A: Molecular and Biomolecular
Spectroscopy. 2016 Feb 5;154:200-6.

150



