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ABSTRACT

Plasmepsin 1l (PIm 1I) is an aspartic protease which is involved in the hemoglobin
degradation inside the food vacuole during the erythrocytic phase of the malaria parasite’s life cycle.
This enzyme has received considerable attention as a promising target for antimalarial drug design.
Since HIV-1 protease (HIV-1 PR) is also an aspartic protease, several HIV-1 PR inhibitors exhibit
activity against PIm Il and antimalarial activity against P. falciparum. These findings indicate that HIV-
1 PR inhibitors may aid the removal of plasmodium parasites and be used as antimalarial drugs. The
preliminary screening of PIm Il inhibitory activity of the previous forty-six synthesized chromones with
HIV-1 PR inhibitory activities was performed by docking study using AutoDock program. Chromone
derivatives which showed good binding energy with PIm Il and high HIV-1 PR inhibitory activity
(more than 70 % inhibition) were selected to be evaluated for their antimalarial activity against P.
falciparum (K1) by using the microculture radioisotope method. Chromone 35 was found to be the most
active compound with 1Cs value of 0.95 uM while primaquine and tafenoquine possessed 1Cs = 2.41 £+
0.10 and 1.95 + 0.06 uM, respectively. Based on docking study of chromone structure, a series of newly
designed chromones were synthesized as PIm Il inhibitors. The synthetic route was mainly divided into
two parts. Firstly, the chromone core structure was prepared by Baker-Venkataraman rearrangement
and subsequence intramolecular cyclization with a catalytic amount of strong acid. This synthesis
pathway was a practical and economical method for chromone structure preparation. Secondly, the
esterification at positions 6 and 7 of the chromone structure was performed to provide the designed
chromone derivatives. All of these new compounds were evaluated for their antimalarial activity. It was

found that the new designed chromone was inactive against P. falciparum.
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AGENT / MOLECULAR DOCKING / SYNTHESIS

110 pages




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

o ¢ o @ A qud o o ¢ A
ﬂ15®@ﬂllﬂullﬁ$ﬁﬂlﬂi1$ﬁ@uwuﬁﬂ]ﬂQIﬂiIMHLW@GlGMﬂuﬁqiﬂuﬂﬂlﬂuqcﬁNWﬁWﬁluﬂcﬁu I
DESIGN AND SYNTHESIS OF CHROMONE DERIVATIVES AS PLASMEPSIN Il INHIBITORS

UszAng and3qu 5237765 PYPP/M

M. dmaluazwgnuAil)

7

§ a a J a v a o 3 av
AULATIUMINYTABINGINUT: 35000 9998157, Ph.D., aunsngy 23au, Ph.D.

UNANYD

a 3| o 1 a a A A 9 [ 1
LGRGRGIEAINI !ﬂu!@ull%’llél,Uﬂ’QlI!Lﬂﬁﬂ?@]ﬂiﬂi“ﬂlﬂﬁ NNYAIVDINUVNTTUVIUNTYDYT DY

= a d’l a £ a 42‘ J ] Aa A d’l [ ] < A
aTuTﬂauuma“luqqmmimmwaﬂim “BQLﬂﬂﬂluigﬂ'ﬂﬂ"F’N’N‘ﬂ5‘]5’3@‘1/]&‘]5@@1?{8@gﬂWﬂiumﬂLﬁﬂﬂLlﬂ\i
¢ a Avyve ﬂ o o a ' I ¥ a
mu'lw%uﬂu'lmummﬁu%“lunm unﬂm3JwmmumiaammuamﬂmamzzﬂummumamfJ
A = ~ IS o ' a | 1A @ a £ o 3
Luﬁ)ﬁi]'lﬂl’f]‘]ﬁllﬂﬂ-liﬂiﬂlﬂﬁ !ﬂulﬂuqcﬁﬂiuﬂquﬂl@ﬁllﬂﬁﬂWWﬂI’]Ji‘V]L@ﬁL‘HULﬂU’JﬂUWﬂWﬁLM‘U“ﬁu RFE NN

= =) a Fo & a = < Ao {

LE]“]fle]’J-1I'ﬂiVl!ﬂﬁﬁﬁ"lﬂ‘]fuﬂﬁulﬁﬂﬂ@ﬂi]ﬂﬁEJTJEN‘W@K‘TLM’U“]?H ] uawqwﬁéfmmamﬂﬂm%‘wmﬁiu-

=S a 7 9 Y 1 dy ' dyl % :Jl = = ) o w dy
gy W1ﬁ°1ﬁh§ﬂhlﬂ ﬂ1ﬂfﬂ§ﬂ‘L!'W‘Uma11!‘1J\‘1“If’]1ﬁ1§ﬂﬂﬂﬂlﬂ“lfv1@3-lIﬂi’ﬂlﬂﬁ o1velumsidaronare u-
¢ v

= Y & v Ay o A g Ko & a o 2
LﬂﬂilllﬁgﬁlslﬁﬂuEJ’]ﬂ'luiJ'la']ﬁUllﬂ ﬂ1iﬂﬂﬂﬁﬂ\uuﬂ\?@]uiuﬂ'ﬁ@@ﬂqﬂﬁEJ‘]JENWQ’]’SYHJ‘UGHH | VDD UNWUT

v
g lé Q(W o

o ¢ Yo o av 1 y & " o a a
Tas Tuus1uIU 46 DYNUG cﬂ\iﬂﬂﬁ%ﬂi?%ﬁiﬂ@?ﬂ?ﬁ]ﬂﬂ@1!1’?1!TL!LLa3Wll'311]ﬂﬂﬁﬂﬂﬂﬂl@ﬂf“’ﬂ?-ljﬂﬁ‘ﬂmﬁ m

a

4
1 @

an o a o J A 1 o v v W a Y= = Y @
Tae25AoNNg mauwuﬂmTuummmmwawmmswﬂuﬂuwmmwmu ] hlﬂﬂ!.m%ui]‘ﬂ‘ﬁéluﬂﬁﬂ‘ﬂﬂﬂ

Q

{ Q(Ql :;’ 1 a Q(y [ g
oy lo3-11dsieanad (gnidudauinnii 70%) mdszuanuainnsalumseengniduuas enuie

= =

a o Y] a . - ' I {
wana TuiRew vhadihiu (meus K1) @833 microculture radioisotope wuinIas Tuu 35 fluaisiigns
Aiga TaoliaA1 1Cs Ay 0.95 luTas Twand Tuvaed primaquine wag tafenoquine 3iA1 1Cs, i 2.41
o o w = [ a Y o o I'd
+ 0.10 uaz 1.95 + 0.06 luTlasTuas mwéey mavnmsAnyIAaAN IAMIMTBoNUULLALFUATIEH

o

! VA g v o o a ax o ¢ & \ o 1
'ﬂuwu‘ﬁIﬂﬁquﬂqa\liwi\llwaGlsﬁ!ﬂUﬁqjﬂUﬂqwa']ﬁ!NU“]fu | 'J‘ﬁﬂ’]ﬁﬁ\?!ﬂ§1$W!LUQﬂﬂﬂLﬂUﬁﬂ\1ﬁ3uWaﬂ qIU

a

usn fie Myduns1zd Inseadrenanveslns TuuasonTae1linse1 Baker-Venkataraman rearrangement
Y a = 1 3 o [ aaa aa dy 3 ama o 1 Y
wazgawatensanlasiinsauniudusalgnse Jmstiluisnmnzaunazilszvdanldaeluns
[ o 9 [ 1 ~ A o aaa an @ Ao [
duns1e Insaasananved Ias Iy aaufides ae Mmslgnsenedmesindu Ndwmie 6 uag 7 ved
r 1 v Ed
Tas Tuu e 1w Ideyius Ins Tuuildes nuuu 13 astszneuidunneiaulvaith ldszidunmadinm

9 o Q'{Sl = ' ~ d?l 1 1= Q(SI dy = a [
AIUIUNMTODNHNTATUNIAUTY wmmﬁmammmuim"luuqmmuwawmﬁiumau vhagsy

110 wih




