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Inhibition Activity of Cobalt (11) Complexes Derived from Acid Hydrazide
on Growth of Staphylococcus aureus and its Protein Contents

Sahbaa A. Ahmed
Department of Chemistry/ College of Science/ University of Mosul
Amira J. Al-Shaheen Issam J. Sallomi
Department of Chemistry/ College of Education Pure Science/ University of Mosul

ABSTRACT
The work reported deals with the preparation characterization and studies of a number of new
complexes of cobalt (II). with three ligands type of Schiff base dihydrazide the ligands are:
dibenzoinlidenemalonoyldihydrazide (LiHs), dibenzoinlidenesuccinyldihydrazide (L,Hs) and
dibenzoinlidenephthalolyldihydrazide (LsHs). The prepared complexes have been characterized the
different studies by molar conductance, electronic spectra, and magnetic susceptibility
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measurements and infrared spectra. The different studies suggest that in neutral medium the ligands
formed cationic complexes of the type [M(LH4)]X2. While in a basic medium anionic complexes of
the general formula K;[M(L)] were obtained the complexes formed are also hexacoordinated with
octahedral structures. Further study was conducted to have an idea about the biological activity of
the ligands and their complexes against species of gram positive: Staphylococcus aureus It was
found that these complexes have certain degree of reactivity, which they are more active in
comparison to their ligands. Also the Minimum Inhibitory Concentration (MIC) was determined for
some complexes. In addition to that, the effect of these compounds at the molecular level was
studied by measuring the changes of total protein for Staphylococcus aureus bacteria.

Keywords: acid hydrazide, Schiff base complexes, cobalt (II) complexes, antibacterial agent
Staphylococcus aureus , total protein.
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O o (LoHa) SIS 55 8 SR Jaal o) (2) asall (b Ome a8 WS o) Slaall Cslladd) Ss¥1 5850 (e
Aglled IS 138 claiee Cpelaly Alal) SSI v s LW s 2l Q50 Jaadl 3 o Slall 6y8h dagls
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(65 4) Oinall (355 Jan o) Aadtiuaal) Lpusldll Aypll cilalimall 50 il ae Lgiilie diey LKWl i Alle
(2) Bypalls (4 Jpall) 8 e o LSy (gpunll abimally ol st 5800 ylad (DA e Tan Blle et Allady Lele
L el 5850 5 Lo le g ALK 4lled SIS Slelals Lo Jpamnl) 5 ) gibial) i (LgH,) GG sl dlls iy
lina Ll (1) A8pal) peally (4 Jsonll) 3 Ote 50 LS5 GAY) HSI guen b LASH ol Alad 3 el ol
aa Ale A 4llad (8 5 7) olaiaall elals LS aca Lgillad <piis) a8 gaellly Jolaiall (plansgl) b 5jumndll
Glabicaal ol ayila jlad e 5oS) cpadeall ol 3yia el o) Jaagl a8 g salall (e AldE 3S)5 Jlaxia) die s LKyl
.S. aureus LKA gad i piiaal) cpded Allal) Zolladll e AV 13a 8y deddiiall 4584

5SS N (4 Jsanll) (B e o8 LSy Amgall LS aim Alle Anba A0led D L3S (il ae )@ Claies (sl
daall o ) el G aags A€l Aal) laa GBIER) (e LS Adle Apas Al Ledy sLall AajlS Cldiaall bla
Al Jabee @llua ity 385 (Prescott et al., 1996) 4kl daall (o ol ciliiedl oda yualdl 3 dpealal
Cngli M Al ddall e Jlef bl @l yealsl Al daall o) (2 dsaall) (9-1) cliiedl B g 58N
Ol Allad e el (LgHyg) SISl dled clS a) Ll oK) laindd 32le a5 (0.49-0.22) n L B dad
WA ghas 8 alslae Sines 3% 8ale 2xy ((LgHg ) Sl of () @lld s amy a8y LSl aum (LoHg slaHg)
A5 i) e derdiad) 3N o) dainal) e el (Shall oyl 05 & ey cpibal) ulSll e g5l gl IS
Al Gliaa ) ezl ek ) e dslall el Jsad dilSa Y deadiid) Lyl aca duagdonl) Leidled
S ey dieall Sl Jedl) doglial LSl by ) Apglall clai) Jads saals 550 o) i) e agsla
PURECIN|

alS dipal Lasall S. aureus LSy o agilaieag (LiHg - LoHg-LaH, ) Sl 560 :4 Jgaad)

Comp. Grt
No. Compound

S. aureus
Ligand LiH, 4
1 [Co( L;H4)]Cl, 18
2 K,[Co(Ly)] 17
3 [Co(L1H4)](NO3), 17
Vancomycin Control 14
Ligand LoH, 4
4 [Co(L; Hy)ICl, 19
5 K;[Co(Ly,)] 18
6 [Co (L2H4)](NOs), 21
Vancomycin Control 18
Ligand LsH, 7
7 [Co(L3H,)]Cl, 16
8 K,[Co(L3)] 14
9 [Co(L3H4)](NO3), 10
Vancomycin Control 15

oAl jhb dia g ke Jaufill) By jlad @
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s Aladis 5)08 Claefy <yl Al Cltinall (e Jafiall oY1 S5 aaas 5 ((MIC) dadiall (A) 3S30 aaas
SN g diee JS e o [prle (12.55 25550 5100 5200) asY) 3800l daisad) Jilaall juzaas DA e
ddafia) Adlaiall jld et 23 Gl e Slab o5 Jsaadl) (b e 9 LSy afhall sai piey Caugss e g il i)
A Al L ol Aeaiioall salall 5855 5l 43 Jaagl 385 LK) set am Assaall 58050 gl cdal ) ol sadll
0o Y ¢(3) Ayall 5ypeall il (6 saall) lebw Al lele Ulan ) bl 8 mnge o LSy (i saill
200) : ) il Cuany 35 B ) 585 el e et Adliaa) 38050 ) el 3 (5545352 5 1) s8N

sl e (12.5,25,50 5100

Comp. No. Compound S. aureus
1 [Co(L;H)]Cl, 25
2 Ko[Co(Ly)] 12.5
5 Kz[CO(Lz)] 50
6 [Co(L,H)](NO3), 50
7 [Co(LsH)]Cl, 25
8 K2[C0(L3)] 25

Al 385 aladinly S, aureus alS disal Aagall LSl o cldbedl 56 6 Jgand)

Comp. Conc. of complex No. (mg/ml)
No. Compound 200 100 50 25 125
1 [Co(L;H4)]Cl, 21 17 13 10 4
2 Ko[Co(Ly)] 22 20 15 10 8
5 K,[Co(L,)] 15 15 10 2 2
6 [Co(L,H4)](NO3), 21 19 15 9 4
7 [Co(LsH4)]CI, 21 21 16 8 3
8 K,[Co(Ls)] 14 12 7 5 1

PCignl) dpaS el il

a5 Jd Staph. aureus degial deall Gihlag alsall e Wl S5 WS (5)0¥ Aaplay S gl s 5
Jsall) sl (6 Jsaadl) L oS3 (s WS (MIC) Sl Jaliy lagas Jais 1) <ol il 5yumal) claiaally gilalas
Opinall O a3 bpaaall el lgldee 22y Staph. aureus desial JSI onsnd) deS 8 ) (7
il pe L)l (%14.81) 5 (%16.30) 4wty S 550 48 b Lalessl |yelal Ko[CO(Ls)] 5 [Co(LsHa)IClo
Obais My adayin L ga3d oSl lue o a8 el aladiud o) Staph. aureus dagiyd dldedl e
Ca clilee 50l ) ol 28 a3l o) (%0.74) il 3 AL saly) ) Ko[CO(L,)] diaall sl 5 ciisyll 385
Faty J8) Lalids) cyelaf 338 [CO(LoH4)](NOs)zs Ko[CO(L)] 5 [CO(LiHA)ICl cltinall dunilly Wb ¢yl el
O o . Aeatiiad) cilaieal Ayginall ol oS5y Hlas) Hlasiu) &L il e (%2.22) 5 (%9.63) 5 (%7.41)
ol sinally Alalaall Zagiyal) wo Alalaa al) Aagipall o A3lad) vie Agaliiall CoaY) dinimy LSy goine y (38 clllia
BURELIA|
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§paaal) cilabaally Alalaall Staphylococcus aureus dagisad dila ¢y aide/alé g Silally g ) dsaS 17 Jgandl

el Agial) Al | Aastt 4 ghal) dueadl) Aginal) Ol B Alalaall
abdl) Badd) £ Janal)

- 100 a 1.34 + 16.88 Alalaall ye dagipal)
-7.41 92.59 a 0.55 + 15.63 [Co(LiH,)]Cl,
-9.63 90.37 a 0.92 +15.25 K,[Co(L,)]
-2.22 97.78 a 1.77 £ 16.50 [Co(L,H4)](NO3),
+0.74 100.74 a 0.50 + 17.00 K;[Co(Ly)]
-16.30 83.70 a 0.31 + 14.13 [Co(L3zH,)]Cl,
- 14.81 85.19 a 1.09 + 14.38 K,[Co(L3)]

S. aureus LG5S e GBS LEG (1) Busa

il Sa g sa il Uadlly Jaeal

LaHa Gl A s (3) pd LoHa 81 0 s (2) ) LoHs S 0l (1) o
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(65 432 1) aBY) ,uis 3 S, aureus LSy o clulll Jalaiall Jaugl) e il 12 5) gual)

sl e (9 7 31 6 4) clbaal)
el (6 5 4 3 2 1) ABN) i M S, aureus LS o clulsll el bl clsbies LEG (a)
sl o (6%6 5* 5 2% (2)

(6) Shxall

dilida 3805 aladialy S, AUIEUS LSy o il L8l g 13 5)pall
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Slatiiia)
e I el e Al cliiea) e cypal S Apiglalls A5kl 35l daad) cluhal) (e i
ol (piy ey Jagi 108 Uing 8 Bpaaall B0 IS o dabad) 4500 -y

a8 Jaad 3 Lgaliia Sslas LgHy 5 LoHg 5 LyHy 260 clatSll ells Jalaiall Jawsgll 8 5yaimadll claiaall .1
Ay Claieall 5 s€5 GUAL ¢ Balill Al Al 500 e ()5S5 Cilae (35Sl puall Apusdans Alalaie IS (< o)
(1) JREN A s o WSy mohadl Jla
A by ol Apnlan SIS LgHy 5 LoHg 5 LiHaAE) Gl dllid gac @) awgl) 8 8 janall Giladaall L2
s (Ll aay Al aa WYY 503 LA e Galil) Carays AL g Al pall) il AalY das sac Wl
2 LS ) Sl Ay L Gulill dpulan Claies 5S08 Gle g V) e saaal (g yiill (5)35 A1) aaS oY)

(2) JRaN (A e
- _ [ Ph N
Ph |
c—NH—N:c:l: =N N
/ \o\ ‘ Ho S 0 on < / D‘/I/OﬁCH—Ph
/R e ~ 2 T .
\ O/l\‘{;jo—CH—Ph *2 \ = 1\‘1 OCHTRR
CZ NH—N——C l
| Ph
B Ph B — —
Kz[Co (L)]

[Co (LH4)IX2

X =CI, NOs L=Lq,la, 14
R=CHgz, CHz-CHz, ph

(1) I (2) J&
g LSl o3g) o Laiiiad gaeldlly Jalaiall (pdangll 8 syasall Lgilainas ulalSill dmgloldl duhall e .3
Ja Lee ISl e ST Alled pcmnall cilaieall o Jangl 3) calS daaal Aumpall Alexiod) LSl gad s Al
Ayl e Sl ) Mioee 358 1385 Lol LSO saliadl ddladl) ey colul&ll) e g3l 5,30 Jaal o) e
lstaall (any o lgle llas ) ) iy WS L8 Dpangs LSl ciliae Lhiagy dlle Adlad <) Cltins
Ly 8 GlSHall o3 Allad 3 gl asms Baagd LS paiiiedll (ool dlaall dlled (e ol Alled ] 8 5panll
L s
g Ayl LS sai laydn b Aglle Aled Cojelal g bpmnd) Clsixal) (axd (MIC) Ll 33V 3850 2aa .4
el Cam &gl oty Auhall a8 Aagiall LN syl Aapds e liieall (x50 sy o il il
Ol S 853 AV Gandl selal Cn (B gl B b TLal Lgha (any
Llall el ae 43)Ee 25 PPM o htinall (o Zikalgl 800 Al 4 Jled 0 s ozt DA e s W5
Sl Al e ey dieall b g3l 00 gl Taas A3l i) oMl ae Buslin Laie Lgulled 2lags i€yl
-bacteriostatic il 4s5a ) bactericidal LaSill ABE L) Lyssill g g1y daall  Alasl)
e o3 gl o dinall il ddjedd 5 A il Leilles any Jd il A sl gl e 5.6
Ll ey Al 30 dandl e gy gslall Jaad) Gph e ) deall (e g LSl Al LLaY)

K
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