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Faculty: Science

Twelve novel phosphorous containing Schiff bases derived from the four isomeric
dithiocarbazates which are methyl hydrazinecrabodithioate (SMDTC), phenyl
hydrazinecarbodithioate (SBDTC), 2-methylbenzyl hydrazinecarbodithioate
(S2MBDTC) and 4-methylbenzyl hydrazinecarbodithioate (S4MBDTC) with 2-
(diphenylphosphino)  benzaldehyde  (DPPB), (triphenylphosphanylidene)
acetaldehyde (TPPA) and (triphenylphosphanylidene)propan-2-one (TPPP). Metal
complexes of Cd(II), Co(Ill), Cu(Il), Ni(Il) and Zn(Il) were synthesized from
these twelve Schiff bases to obtain sixty metal complexes. All these novel
compounds have been successfully synthesized and characterized by various
physico-chemical and spectroscopic techniques. The structures of nine Schiff
bases and two transition metal complexes were successfully determined via X-ray

crystallographic analysis.
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Four novel Schiff bases were coordinated in their metal complexes through
nitrogen, sulfur and phosphorous donor atoms (PNS tridentate ligands), while the
other eight Schiff bases coordinated through nitrogen and sulfur donor atoms (NS
bidentate ligands). The cobalt complexes Co(SMDPB), NOs. 3H,0 had distorted
octahedral geometry, coordinating via the triphenylphosphine phosphorous,
azomethine nitrogen and thiolate sulphur atoms of the Schiff bases. The nickel
complex has square planar geometry and coordinated via azomethine nitrogen and
thiolate sulphur atoms of the Schiff base, while the A’ phosphorous do not

coordinate.

All the seventy two novel compounds have been evaluated for their biological
activities against certain pathogenic microbial and two breast cancer cell lines,
MCF-7 (human breast carcinoma cells with positive estrogen receptor) and MDA-
MB231 (human breast carcinoma cells with negative estrogen receptor). The
complexes were mostly antibacterial, but were less active against the fungal
strains tested. The Schiff bases in this study show a weak activity except for
S2MBDTPA which shows a moderate activity. Complexation of these Schiff
bases with the transition metal ions will enhance and increased the activity
significantly. It was also found that the complexes contain A’ P shows more
activity than A’ P. The complexes were generally more active against the MCF-7
cell line as compared to the MDA-MB231 cell line. Most of the metal complexes

exhibited higher bioactivity compared to their ligands in the complexes.
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Abstrak tesis yang dikemukakan kepada Senat Universiti Putra Malaysia sebagai
memenuhi keperluan untuk ijazah Doctor Falsafah.

SINTESIS, PENCIRIAN DAN AKTIVITI BIOLOGI BES SCHIFF BARU
MENGANDUNGI FOSFORUS YANG DISEDIAKAN DARIPADA
TERBITAN DITHIOKARBAZAT DAN KOMPLEKS-KOMPLEKS
LOGAMNYA
Oleh

ISAM HUSSAIN T. AL-KARKHI

January 2011

Pengerusi:  Dr. Mohamed Ibrahim Mohamed Tahir (D. Phil.)

Fakulti: Sains

Dua belas bes Schiff novel yeng mengandungi fosforus den gebungen emapt
isomerik ditiokarbazat iaitu metilhidrazinkarboditioat (SMDTC),
fenilhidrazinkarboditioat (SBDTC), 2-metilbenzilhidrazinkarboditoat
(S2MBDTC) dan 4- metilbenzilhidrazinkarboditioat (S4MBDTC) dengan 2-
(difenilfosfino)benzaldehid(DPPB), (trifenilfosfanilidin)asetaldehid (TPPA) dan
(trifenilfosfanilidin)propan-2-on (TPPP). Kompleks logam Cd(II), Co(II), Cu(Il),
Ni(I) dan Zn(II) telah disintesis daripada duabelas bes Schiff tersebut untuk
mendapatkan enam pulah kompleks logam, kesemua sebatian novel telah berjaya
disintesis dan dicirikan dengan pelbagai teknik-teknik fisiko-kimia dan
spektroskopi. Struktur sembilan bes Schiff dan dua kompleks logam peralihan

telah berjaya ditentukn melalui analisis kristalografi sinar-X.



Empat bes Schiff novel terkoordinat didalam kompleks logam mereka melalui
atom penderma nitrogen, sulfur dan fosforus (ligan tridentat PNS), sementara
lapan bes Schiff yang lair berkoordinat melalui atom perderma nitrogen dan sulfur
(ligan bidentat NS). Kompleks kobalt Co(SMDPB), NOs. 3H,O mempunyai
geometri oktahedron terherot, dikoordinat melalui atom fosforus trifenilfosfin,
nitrogen azometin dan sulfur tiolat pada bes Schiff. Kompleks nikel mempunyai
geometri satah segiempat sama dan berkoordinat melalui atom nitrogen azometin

dan sulfur tiolat pada bes Schiff, sementara fosforus A’ tidak terkoordinat.

Kesemua tujuh puluh dua sebatian novel tersebut telah dinilai untuk aktiviti
biologi terhadap beberapa mikrob patogen dan dua titisan sel kanser payudara
MCF-7 (sel karsinoma payudara manusia dengan penerima estrogen positif) dan
MDA-MB231 (sel karsinoma payudara penerima estrogen negatif). Kebanyakan
kompleks antibakteria tetapi kurang aktif terhadap strain kulat yang diuji. Bes
Schiff dalam kajian ini menunjukkan aktiviti yang lemah kecuali S2MBDTPA
dmana menunjukkan aktiviti yang moderat. Pengkompleksan bes Schiff ini
dengan ion logam peralihan akan meningkatkan aktiviti dengan signifikan lebih
dan. Kompleks mengandugi A’P menunjukkan aktiviti yang teloh can A’P.
Kompleks secara umumnya lebih aktif terhadap titisan sel MCF-7 jiba
dibandingkan dengan titisan sel MDA-MB231. Kebanyakkan kompleks logam

menunjukkan bioaktiviti yang lebih tinggi berbanding dengan ligan didalamnya.
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