SYNTHSIS OF MANGANESE COMPLEXES OF CURCUMIN
DERIVATIVES AS SUPEROXIDE DISMUTASE MIMICS

ATHITTAYA EUAAREEPICHIT

A THESIS SUBMITTED IN PARTIAL FULFILLMENT
OF THE REQUIREMENTS FOR
THE DEGREE OF MASTER OF SCIENCE
(PHARMACEUTICAL CHEMISTRY AND PHYTOCHEMISTRY)
FACULTY OF GRADUATE STUDIES
MAHIDOL UNIVERSITY

2005

ISBN 974-04-6205-7

COPYRIGHT OF MAHIDOL UNIVERSITY



Fac. of Grad. Studies, Mahidol Univ. Thesis / v

misdunnzianssenouFedouveamsmilaazeyiusvounosaaiy iedenuuuen lx
alulesoon lesaai una (SYNTHSIS OF MANGANESE COMPLEXES OF CURCUMIN
DERIVATIVES AS SUPEROXIDE DISMUTASE MIMICS)

1ine 1000130W TR 4336455 PYPP/M
MWL (INTBANLAZ NG NBIAL)

AMZNTTUMIAUANINGTNUS © Ton1 S¥3zaid, Ph.D., @an gunsgw, Ph.D.

UNAago
o I cu 4 A o A v ~ v =
'JG]‘Q‘]Jﬁ$ﬁ\1ﬂm@ﬂﬂ?u’)ﬁ]ﬂul‘W@WGMUWﬁTiﬂigﬂ'ﬂUL%Q%@HN@QLLMQﬂTUﬁiﬁNﬂVI‘E
2 o s s Ja a A, X~
L’dEJ“L!LL‘]J?Jfﬂ5%131uﬂ]®3l®u1%ﬂ“§ﬂlﬂ@i@@ﬂvl,cliﬂﬂﬁll’!ll,ﬂﬁ (!,E]’(?f Iﬁl ﬂ) %Qllﬂ'ﬂllﬁﬁﬂiﬂiuﬂ?i

[

Tufeyyadasyalnlesoon’led (0, ) mildumsmilaaslulassarsvesaunudgailums

@

E]u‘l/\lu‘ﬁ"u@\i!,ﬂ@iﬂ'Jll“L!L'WE]“lﬁllﬂﬁﬁﬂﬁwﬂﬂﬂl(’lﬁ%ﬂuﬂuﬂﬂmafJ“Lll,L‘UUﬂﬁVINWHGUENLE]uUlCIfm@ﬁ

q

o

To @ Lmzﬂﬂ'ﬂ‘ﬂi ﬁVI‘ﬁﬂ”IWbluﬁﬂﬂﬁﬂﬂ!@ulJ’d’ﬂﬁi“’LWiJSUL! ﬂTiﬁﬂlﬂﬁ““ﬁ!iumﬂﬂﬁﬂmlﬂa\i

=

wy Alau-Susaveunasaiulmiuaglnsloa (pyrazole) msldozaonlulasoulugig
A £% . ege . a o
Tws Twatn luTnseadaazmaiumsazateluludy (lipophilicity) veslaseas1eaunus
v 4 '
My lugmamuanuausalumsiunueyyaddse dsilszneuiFedouveamesmila
1 a L Ao d. 3
(Mn-cpx 1-3) maﬂu”lﬂmﬂmimﬂgﬂimi THINALNUA IHUNFaATIZHAY (1-3) vazuusmild
mammiﬂﬁwnam%weumammmuﬁm 3 mmmmaeuqmiumwmugaﬂmmmau"l«m
od 1o @, 'ﬂﬂﬁauq*nﬂumssmmaﬂmﬂmaaﬂmmw ua:mﬁauqmlummuﬂm%a
anNo (1,1-diphenyl-2-picrylhydrazyl radical DPPH) lunasanaaes w1 Mn-cpx 1-3 1
= 4 1 . . . U ] ] 1 Aa Aa o
anReunuou lsiod To & Taslin specific activity ogluaa 1150-2096 wiineasiiaansu
a = [ [} o o @
yaztianuansalumsanllSua O, 1A ICsy Tuaag 3.17-5.40 lulasluans vazdwmsy
A A
gni lumsdudueyyadifitey Mn-cpx 1-3 Hgnslumssuiveyyadiiiiey Tasldar ICs
1 4 1 =5 19 09/’ any J a @ 09/} 1 a 4
Tuana 20.53-26.14 lulasluans d@rwgns lumstuiatawleseendiaduiiy wud aunua
9
a [} [ a  an 4 a Y J ]
uazaslseneudareoulniansaduiamsiiaatanleseondiaduld Taslda 1Cs Tuzas
4 s o w oA
1.08-13.74 TuTas Tuans uaz 0.85-3.82 luTas Tuas awad1au Mn-cpx 2 lgniangalums
= t4 = 1 1A S A 1 3 any J a o
Aeunuueu ladiod To & dau Mn-cpx 3 wuhilgniangalumsiudsatlalesoendadu
=2 Y 9 Y a 9 =} osll Lﬁyd
nnramsanpdAuansoagyl ldhamsdsznouFidouvewmsmilaismudiianuaunso
Y] a Y 1 Aa mgf 9 A d’l a I 4
Tumsdunveyyaddasz laannaunuaasduiiiluansuoufvonduauyinas Insaend (trolox)
¥ Y I 1 1 9 9 a A o ]
sazdTimunms laezaon luTasnulugihews Teadh luTnssadwvesdunuandumiiasa
Ia a o £% [ A -4
nanveanesAdiy  dra limsazaneluluiuuazanuainsalumsduiuiemi ey
[ ' Y
suih llgisz@nsamimuaulumsiuiveyyadase

217 1Y ISBN 974-04-6205-7




Fac. of Grad. Studies, Mahidol Univ. Thesis / iv

SYNTHSIS OF MANGANESE COMPLEXES OF CURCUMIN DERIVATIVES AS
SUPEROXIDE DISMUTASE MIMICS

ATHITTAYA EUAAREEPICHIT 4336455 PYPP/M
M.Sc. (PHARMACEUTICAL CHEMISTRY AND PHYTOCHEMISTRY)
THESIS ADVISORS : OPA VAJRAGUPTA, Ph.D., LEENA SUNTORNSUK, Ph.D.

ABSTRACT

The aim of this research is to develop the novel manganese-based complexes
to mimic the superoxide dismutase (SOD), the specific antioxidant enzyme, which
catalyzes the dismutation of superoxide anion (Oz. ) into oxygen and hydrogen
peroxide (H,O,). Manganese was incorporated into the structures of the ligands which
were curcumin based compounds, in order to exert the SOD activity and to potentiate
the radical scavenging ability. Three curcumin based ligands were designed by
modification at the keto-enol function in curcumin structure by means of cyclization
to obtain pyrazole ring. The introduction of nitrogen atoms as the cyclized pyrazole in
the structure and the increase in lipophilicity of the modified structures enhanced the
radical scavenging ability of the new ligands. The ligands were complexed with
manganese to obtain the proposed complexes, Mn-cpx 1-3. The new manganese
complexes were investigated for their radical scavenging properties i.e. the in vitro
effects on superoxide anion (Oz.-) and 1,1-diphenyl-2-picrylhydrazyl radical (DPPH),
and the inhibitory action against lipid peroxidation. Mn-cpx 1-3 exibited potent SOD
activity with specific activity of 1150-2096 units/mg, which were able to reduce O,
level with ICsy of 3.17-5.40 uM. The novel complexes also scavenged DPPH radicals
with ICsg of 20.53-26.14 uM. The developed curcumin based ligands as well as its
manganese complexes inhibited lipid peroxidation with I1Csg values of 1.08-13.74 uM
and 0.85-3.82 uM, respectively. Among the prepared complexes, Mn-cpx 2 is the
most potent SOD mimic and Mn-cpx 3 inhibited lipid peroxidation most. All
manganese complexes were found to exert greater radical scavenging action than the
corresponding ligands, the starting antioxidants and trolox (the reference antioxidant)
in all investigated protocols. Hence, the increase of nitrogen atoms in form of
pyrazole ring in the central bridge of the curcumin backbone and consequently
increase in the lipophility and binding capability to the manganese atom are able to
improve the radical scavenging activity.
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