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ANTI MALARI AL AGENTS TARGETI NG ENOYL- ACP REDUCTASE OF TYPE || FATTY ACI D
SYNTHESI S PATHWAY AND OTHER CELL GROMH PATHWAYS 5 Field of Invention The
present invention relates to the 2-thioxothiazolidin-4-one conpounds
exenplified by NAV-048, NAV-029, NAV-082, NAV-083, NAV-038, NAV-101,
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sypt hesi s pat hway essential for cg;.lldgr wt h.. Hence the invention also 15

rePates to 2-thioxot hi azol i di n- 4- SHESCEIPBIHOR ( NAV- 048, NAV- 029, NAV- 082,

NAV- 083, NAV-038, NAV-101, NAV-102, NAV-103, NAV105 and NAV-117) as

i nhi bitors of the gr @t h ppdseit Cinvemtiganidaes ansl the Ouahxbihifalidigidene
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15 relates to 2-thioxothiazolidin-4-one compounds (NAV-048, NAV-029, NAV-082,
NAV-083, NAV-038, NAV-101, NAV-102, NAV-103, NAV105 and NAV-117) as

inhibitors of the growth of micro-organisms and the malaria parasite.
Background of the Invention

Malaria continues to reign in the tropics today, being endemic to around

20 100 countries in the world (1). Emerging resistance to chloroquine and other currently
{ prescribed drugs limits treatment of malaria today, in particular, cerebral malaria,
caused by Plasmodium falciparum (2, 3). The situation therefore warrants the

development of new antimalarials.

Our recent demonstration of the type II fatty acid synthesis (FAS)

25 pathway in the malarial parasite, and its inhibition by triclosan, an inhibitor of the rate
limiting enzyme of type II FAS, enoyl-ACP reductase, proved the pivotal role played by

the fatty acid biosynthesis pathway in the growth and survival of the malarial parasite

(4, 5). The essential role of fatty acids and lipids to cell growth and function, and the

different type of fatty acid biosynthesis pathway, the type I FAS, occurring in the

30 human host which is distinct from type II FAS of the malarial parasite makes this
pathway an attractive drug target for treating malaria and other infections caused by

infectious agents that utilize type II FAS for the synthesis of fatty acids and other



pat hway an attractive drug target for treating malaria and other infections
caused by infectious agents that utilize type Il FAS for the synthesis of
fatty acids and other 2 netabolites for their growh (6, 7). The type |
fatty acid biosynthesis pathway, found hn nost bacteria and plants, is
typified by the existence of distinct enzynmes encoded by uni que genes for
cat al yzi ngmetebhplites farieeir gigwth (fiNi dual chemical reactions required to

conpl ete 5 successive cycles of fatty acid elongation (4, 8, 9). This is in

contrast to the typerhe ke 11 §h8F 2G4 %Edsgﬂ?li%%’ pRh WYt folulid & i&ﬂ%@%a FaYdR

catalyzing all the steps of the pathwa The initial condensation
reaction, planta) iszedifled B ket oastyhceAGPdisymt kagpndd ¢ncpledb by ,unigengians &
acetyl - CoA wi.th mal onyl - A o form acetoacetyl -ACP. This. is foll owed by
educt i on SAIVEBRy R PbriBF clolt | BASIEAT FhGPRRR Hipapidos: BaEPS AePCoBBIGE: ave

(Fabg) a”ds&@es@fv‘%‘}l’:ﬁ&‘%P?a)fﬂy'a%gjelgﬁ@fkf%h%ﬁﬁs,(%?gﬁlﬁs‘?srinﬁ%‘ﬁ%%st tb W@P%EF@SV (8,

11 12). There are “several “enzynmes known wh are involved In

condensat i draranetizdd hydr multdnnctioaalcénizems catabyaingeal] therstepkiofiahe pdtkwayp(10).

el ongation_js catal yzed usually by a si@r;igl e NADH specific enolﬁj-ACP

reduct ase (raptifial qindensadignrpardione gatalxess by B-ketoargt-A0d symhrsat Bd(Fablpt her or
be transfe C - & DY, t ransf : 15 Fabl
s the | astorlnisa st FERR v RARAGLR CRa i RRCAE TR IR T ISR

conpl et i onrddhdtionlahld dehgddatibh tacRERS AR Fzett b H-ketcyR ATH feBldi@sedFHEGYT Aldget for
the design of antimalarials and as an anti-bacterial target in general.

Cdfipounds BRiyds@acACP 0RBydiwe/(B82, oNAAbARSrespAYIvEaSS(8, NAVI A0 ITheiA¥ke102,
NAV- 103, NAV105 and NAV-117 inhibit . Faw nmedi_at ed roc,essi@_gg iﬁl E. coli
&4 dehydsat

bacteria sHRIAAsCIZHECS nOYna ¥hicho gres invokedi v thee ferdenpiop, ¥ i on

represents 8]0 I i . te: Wt h of
bacteria c{)e%? g?ﬂr?i %%Q%Eatg?q@\%srt%%?'lés |ukr¥g1 I%E%ﬁadﬁé%% ég%ss% %%?A?i@al SO
i nhi bited petHikaly)-AGP tdias@sd (Fablb). (The yesuihee adyd-ACR tamdidhdri lenelbhgatedt hese

conmpounds are able to inhibit the growh of mcro-organi snms targeting other
pat hways egggﬁfph\’e Esterrditp ehregil pho af?&’@ tggfi‘%&r@sgé‘ﬁééy“?@'to present
inhibitors of Fabl as antimalarial and an antibacterial agent. Another
aggect is to providerapitis iR [R5t cakyae i@fhre'cp@q@,tﬁﬁicﬁlpunpmﬁsﬁxblew&ongamrl sing

i nhibitors of Fabl as exenplified by conmpounds NAV- 048, -029
to completion (11, 13). Fabl thus presents itself as a suitable drug target for the design
of antimalarials and as an anti-bacterial target in general. Compounds NAV-048, NAV-
029, NAV-082, NAV-083, NAV-038, NAV-101, NAV-102, NAV-103, NAV105 and
NAV-117 inhibit Fabl mediated processing in E. coli bacteria such as the fatty acid
20 synthesis. Hence the present invention represents a major development over the prior
art. The fact that growth of bacteria containing PfFabl over-expressing pBAD-PfFabl
{ construct is also inhibited remarkably by these inhibitors indicate that additionally
these compounds are able to inhibit the growth of micro-organisms targeting other

pathways essential for their growth.

25 The primary aspect is to present inhibitors of Fabl as antimalarial and an

antibacterial agent.

Another aspect 1s to provide antimalarial or antibacterial compositions

comprising inhibitors of Fabl as exemplified by compounds NAV-048, NAV-029

NAV-082, NAV-083, NAV-038, NAV-101, NAV-102, NAV-103, NAV105 or NAV-

30 117 and NAV-048, NAV-029, NAV-082, NAV-083, NAV-038, NAV-101, NAV-102,
NAV-103, NAV105 and NAV-117 themselves, their analogs or their pharmaceutically

acceptable derivatives or their pharmaceutically acceptable salts either alone or in



NAV- 082, NAV-083, NAV-038, NAV-101, NAV-102, NAV-103, NAV105 or NAV 30 117
and NAV- 048, NAV-029, NAV-082, NAV-083, NAV-038, NAV-101, NAV-102, NAV-103,
NAV105 and NAV-117 thensel ves, their anal ogs or their pharmaceutically
accept abl e derivatives or their pharnmacegutically acceptable salts either
alone or in 3 conbination with other kihown antinmalarials or antibacterials
al ong wi t monthimtmcemthcaqathg/r akoep alahémald'riallaamrs agiberiotielnt salomdi | wtht s or

carriers. t he l.nvention The e t hod I‘OVI des a novel
o baeh oA BRI Ak ep R A e B RE A T GBO N 026, " NAV: 082,
NAV- 083, NAV-038, NAV-101, NAV- 102, NAV- 103, NAV 105 and NAV-117. None of

t hese conpounds whi ch have beenSurﬁﬂnmwroftth)e ossass any inhibitory activity
for any known enzyme or any biologic activity prior to this invention. The

current nethod al so oVi de nce hat the c u NAV- 048, NAV- 029,
NAV- 082, NAV- 083, %E@SEW%{ Q‘]\W %ﬁfggmﬁﬁ&/i’& N2 HERAY- 117
abgogat e t fifgnghuawg Imm MBGNW@QQaNANiOS‘E'NRVL(DBBV'NAV 038A0OVdiongNiy-anot her
aspect of the current i nvention these classes of conpounds can be used as

prospect i vEIZ, AN Ep3f HIAY lr(é‘ia@ndquﬁvéll bt.i dong of yhase snmpherdsashick havf beche
current i entlon evi den | arial conpositio .sing an
i bi tor | S RpPorse BE TR piiR ot TR P ERE 2et P ROPRS PROGNE | o
evi dence foorad tRRLAVEMBNL Bhe d@r&R HRAIL Alwg@@ma Ie91dRACCHEP NG 5048,

NAV- 029, V- 082, NAV-083, NAV- 038, NAV-10 NAV- 102, NAV-103, V105 or
NAV- 117 or N&#-06%, A Vi-029, DNAS-08%, NANBIS3eiNAE038| oMV e01i NASHBRNNANGN wi t h

odBuvant - Lo SATARS TANANLELT aBra e o Sen RE A Bt Rratte IR AER o5t o
treating aAH@drélTnmb afiGReH 4 '\ﬁe& TS QT rRY e R HOME @54184:8N6f dPM fuhdd cApdeasi te

20 by conpounds - 048, V- 029, NAV-082, NAV-083, NAV-038, NAV-101,
NAV- 102, Wl@&)rowmc@ﬂlerwomfbatmg srmimaatlhenet andthsi ascplectodif fhalsurreitt her

alone or in conbination.as ne ear | n anot her. of the
voeti o, IEET s S TR AREH FRokn sempBOSk af imEPiar FabLise | n

i nfections &%Hﬁédkplén ?dm@édm@hﬁm“ftﬁé ‘éhﬂ?él{tq'i{\r&{txoﬂt Q@fdeﬁ&e%re% QhtimBhAaLl al
parasites of human or ani nmal 25 ori gi I'n yet another enbodi ment of the

cubrent i nvcﬁnpcnsqtmn ¢olmepresmig eranh Eoinds$ Nésdfrﬁé)&|NA‘dFD29nﬁyﬂs\b@82tsTé.ﬂVf-@ﬁ3 Nrdating a
disease ar,of N9a 941012 NAVRDLARAY.S05.8RV1 b9 e SS9 7% 25YotRer inhibitor of
Fabl either alone or in combination with one or more known antimalarials along with a
pharmaceutically acceptable adjuvant, excipient, a diluent or a carrier. The invention
also relates to treating a malarial condition caused by a drug-resistant malarial parasite
20 by compounds NAV-048, NAV-029, NAV-082, NAV-083, NAV-038, NAV-101,
NAV-102, NAV-103, NAV105, NAV-117 or some other inhibitor of Fabl either alone
{ or in combination as mentioned earlier. In another embodiment of the invention, this
antimalarial composition may be used either for treating infections caused by
Plasmodium falciparum or other species of malarial parasites of human or animal
25 origin. In yet another embodiment of the current invention, the antimalarial composition
may be used for treating a disease arising out of a parasitic condition caused by any of
the organisms of the class Apicomplexa, or pathogenic conditions caused by organisms
having the fatty acid biosynthesis system FASII and or requiring Fabl enzyme as an

essential or a component of its metabolic machinery necessary for their growth.

30 It is to be understood that both the foregoing general description and the
following detailed description are exemplary and explanatory only and are intended to
provide further explanation of the invention as claimed. The accompanying drawings

are included to provide a further understanding of the invention and are incorporated in



the organi snms of the class Apiconpl exa, or pathogenic conditions caused by
organi sns having the fatty acid biosynthesis system FASI|I and or requiring
Fabl enzyne as an essential or a conponent of its netabolic machinery
necessary for their gromth. 30 It is to,be understood that both the

f or egoi ng gener al descrifpt ion and the 1‘40I | owi ng detailed description are
exenpl ary andcosstphmmriorithisspscifieatioar e i nt ended to provide further

expl anation of the invention as clained. The acconpanyi ng drawi ngs are

included to provide a furt herBHE%és%ﬁ?ﬂ&’ri Bﬂtﬁ?ﬁ?igtul?n% i nvention and are
[ of t

incorporated in 4 and constitute par I's Specification. Brief
Description of the Figures FIG_1. shows D xon plots for the inhibition of

Pf Fabl by NAV-048 (A}! -lwehows@;\(@)plowﬁ@é?l(ib}ﬁi,on@ﬁafﬁawbmngWS (Bhzyne
cr ot onoyl - BN OET S, Ny 0k, ol Ay RS IpY BB AtB Y R et i

engyl - ACP thé??dé@xﬁ@&ﬁ“ 1063 NADHMnH 60 pvegeRasyIafo ANAV- 48 with respect to

crot onoyl - Co Ki was deternmned fromthe x-1ntercept of Dixon plot

assum ng non-conpetetjve inhipition., Fig. IA(ii) shows jnitial rate of

Pl asnodi um f al ci paru gerﬁﬂdb- 5 1’%‘“?’66%&ﬁ%’@é’éé‘t"f’bﬁakﬁ’af’% o¥kdfée of
NAV-48 wi t NARE. & epn: =t ar of

Di xon pl ot &gg(gg%e%éc%@npet I tqré\fégnt:!@aﬁtl‘ Brlg‘tqf g%%‘ﬁfgsﬁ‘{:{’% g(%g%ﬁé)\kg Q?O%Ll ;Rﬁ QIL ®rate of
Pl asnodi umidtednahghfromn tha @yihteASh: offRiston hls assuereg ha@nicompdtbibvepinkibitivne of
NAV-82 with respect to crotonoyl-CoA Ki was determ ned fromthe
X-intercept of Dixon

| : b Cnhibition 15 Fi .
Shows. 1 {1 al rate oftte A0 SRk datahasr. Mot deiisdg, fof-ARP: ne
pnesence ofediA¥seBZcabtibR ine e prestReeNOPHNA KL 488t @t gietl REANADIN Khewas

x-1ntercept of D xon plot assum ng non-conpetitive inhibition. Fig.1C(i)

shows i ni t determinedeirom the asnisdicnhef Rixeh piot apaueneg commaritive grhibitiase reaction in
the presence of NAV-83 with respect to crotonoyl-CoA Ki was 2L determ ned

fromthe x-intercept ' s LN RSk L LR DI £ QA .
1C(ii) shows initi al F%fét ?@f@%@ﬁﬁ%‘ﬁ??}%a‘?fc?’gm u%@nﬁﬁciﬂ@@ HohACE 9
reacti on i rediatiasepreasioicm tie pdsén83ofiNIAY 82 spidc tespert NAREbtotGy1viass. Kewar m ned

fromthe x-intercept of Dixon plot._assum ng naon-conpetjtive jnhibition.
determme(f Prom the x-1ntercegt of Dixon plot agsummg corggent{ve 1nh1b{t10n.

15 Fig. 1B(ii) shows initial rate of P. falciparum enoyl-ACP reductase
reaction in the presence of NAV-82 with respect to NADH. Ki was determined from the

x-intercept of Dixon plot assuming non-competitive inhibition.

Fig.1C(1) shows initial rate of Plasmodium falciparum enoyl-ACP
reductase reaction in the presence of NAV-83 with respect to crotonoyl-CoA. Ki was

2&; determined from the x-intercept of Dixon plot assuming competitive inhibition.

Fig. 1C(i1) shows initial rate of Plasmodium falciparum enoyl-ACP
reductase reaction in the presence of NAV-83 with respect to NADH. Ki was

determined from the x-intercept of Dixon plot assuming non-competitive inhibition.

Fig. 1D(i) shows initial rate of Plasmodium falciparum enoyl-ACP
25 reductase reaction in the presence of NAV-38 with respect to crotonoyl-CoA. Ki was

determined from the x-intercept of Dixon plot assuming competitive inhibition.

Fig. 1D(ii) shows initial rate of Plasmodium falciparum enoyl-ACP
reductase reaction in the presence of NAV-38 with respect to NADH. Ki was

determined from the x-intercept of Dixon plot assuming non-competitive inhibition.



Fig. 1D(i) shows initial rate of Plasnodiumfalciparum enoyl-ACP 25
reductase reaction in the presence of NAV-38 with respect to crotonoyl - CoA
Ki was determned fromthe x-intercept of Dixon plot assum ng conpetitive
inhibition. Fig. 1D(ii) shows initial Ste of Pl asnodi um fal ci parum

enoyl - ACP reductase reaction in the presence of NAV-38 with respect to
NADH. Ki was deterfilte@ shown hibitrrsi hige? GOpNAM-048, g HBOtNAYSAY, Fig.

- t] 1.l i, nRLDLL 2 i nhi.bi 2 V- 048,
Fro. 205 W Eetiee Iy RaaChe shadig ey BA R oRtodag itk iat
NAV- 038, ghhibfiefskad Mobh Ff baPland shokd, RIOERES A fickbAa the é?r%ﬂnlne aAcdoRy i cks,
cofactor in sticks and the enzyne in solid ribbon. 5 Figure 3 shows

i nhi bi ti orrilbonPf ENR by conpound NAV-117. PfFENR activity was determned in
t he presence of various concentrations of the inhibitor (25 nMto 750 nM.

Th§ per cent i nhi bi t| %@a§ ﬁ%g%%f E?@Mgggb}y gﬁgg@gnﬁﬁl\lﬁ cpmy and

was plotted agai nst g conpoun curve

i ndi cat es actibity bestdetdrinidedrintthe peasticeasttvarical coadenerati@ss sfathe uhidbiest @260m t he
gr aph. 10 Fi gure 4 shows inhibhition kinetjcs of conpound NAV-117 with
respect tBMdp dPBAMDI Thepergentankipiiion wasicalyulstsdoiror ter respnpNHENS 2diyiliyed at

two fi xed e t

presence of’ 0‘8% ﬁlk}ft@# a&@%%géggm%% angg)%ﬁ%q Igﬁi%fsg)%@% wmglg%%%scul at ed
from the XhébtRIeERtthe ditbahd I04ivahicefascanRtdd frote thd graph.cs Wi th respect to
crotonoyl CoA. 15 Figure 5 shows inhibition kinetics of conpound NAV-117

h t to NA d t d | ot d
' pr ecence of 200 MEREGH ABYTS BRI ORERANRCRHOHRITNAVA 11 o SOPRA ) o
100 M [ <] @f crotiiolt d6'A ‘af:tehﬂiﬂeﬁ'ﬁs gtI‘ﬁs?orfliioQUbPéI@ﬂ \fvésoﬁ‘ssk[%‘d % 't\% Segpt -

Pl ot indicates nonconpetitive kinetics with respect to Figure 6
shows i nhi daincémratiohs gi @M [of artd200pdyld s Décrotmnoyid?duﬂk m)preamicb of Biﬂ tMrads.

Conmpound NAV 117 0 row h i i on o Pl aspodi um
o o1 par unvasgpaung Y i e AE I, P lATE oRERRS el et b Xesobr ¢ ne
i nhi bi tor SPl'of‘mh §906In'p@t?t|1ve018f?@tﬁ:@tw1ﬁﬂe§5bctﬁ Loy iy cul tures were checked
for growth Ibition m croscopi ¢ exam nat i on by assessing the
para5| tema at every 48 h (0)
15 Figure 5 shows inhibition kinetics of compound NAV-117 with respect
to NADH determined using Dixon plot. 200 nM PfENR was assayed in presence of 200
uM crotnoyl CoA, 250 nM compound NAV-117 and 50 uM [+] and 100 uM [<] of
NADH. Ki of inhibitor was calculated from the X-intercept. Plot indicates

noncompetitive kinetics with respect to NADH.

20 Figure 6 shows inhibition of growth of the parasite in red blood cell
( cultures. Compound NAV 117 was assayed for in vitro growth inhibition of
Plasmodium falciparum by incubating the cultures with different concentrations of the

inhibitors in Me;SO (final concentration, 0.05%). The cultures were checked for growth

inhibition by microscopic examination by assessing the parasitemia at every 48 h (e)

25 and 96 h (o). The average of three data sets has been plotted, and the error bars are

shown.

The following examples are given by way of illustration of the present invention

and should not be construed to limit the scope of present invention.
EXAMPLE 1

30 Cloning, expression and purification of PfFabl in £.coli. The 1296-bp
DNA sequence coding for P. falciparum was cloned in pGME-T vector (4). The clone



25 and 96 h (o), The average of three data sets has been plotted, and the
error bars are shown. The foll ow ng exanples are given by way of
illustration of the present invention and should not be construed to limt
the scope of present invention. EXAMPLEc1 30 C oning, expression and
purification of PfFabl in E coli. The 1296-bp _DNA sequence coding for P.
fal ci par urwwa%onélmﬁ‘ééyldhgeﬁ@mmd dideoot seeut)ncman@ OF PEHESSEN RIMBOE otk iCKPEd by

di gestion t

transf or rre‘g&fjtﬁ&{ collﬁ&)nggﬁ(}%%é) cel l%;éﬂ%%?f %@ﬁ@&'&gﬁ}ﬁ\%g% nfifﬁ%t‘(5 ‘L:IPST %recel S
were har viesteekd, Il}yseédmdridadedadﬁd aOiiischid Hishr N cndgéxﬁs The (p?@éﬂtgﬁﬁls) elufEde
protein was, el uted u5|n step radient of 0.3-0.5 Mimdazole and el uted
protein vva‘ésnt%étﬁ%cgrqdéﬁrmﬁ’ i 958% s @@M@mém@w spled dpopHEY Siret ri ¢
asgay of e@? My@gtivity The activity of the Enoyl- ACP reductase was
asSayed by Toll ow ‘ng rate of the di sappearance of NADH using crotonyl-CoA
as a substrate. The assay m xture (100l) conprised of 100M crotonyl 10 CoA,
100M NADH and 1% et hanol in 100M sobBX#dPhbgphate buffer, pH 7.5. The

ki netic paraneters were obtained formthe double reciprocal plots. EXAVPLE 3

Enzyme £ bi tion st yalcesyThercall ik PBb il £8 HEnGeGRiTked: BUE

pr ei ncubati ng enoyl 556 Wrh the respective ¢o ar| ous
15 concent AGPi edsctade wae amwwtfsll@tt/mgGafeo@f ﬁlefmbup@earIiMesof/\IBB\DHmm@ to 25C
and assay was started by the addition of the crotonyl -CoA. The inhibition

const ant  Kerotgayl-Caar asrandubaiaatey Thesassyy mhduredi fGW srgniepgedof ol POrM exofanyl- (

1+R1]1/K;

ot 1 i b EF R Susa SN ARH G I Vb Eh, (68 g S ol BE: BT ) PR P e
1G(1 1), 1Dinpti@pstahbletd were obtrifdddore tHeAfduble retibrocdDpltsl epresent the various

concentrations of inhibitor (NAV-48)at a fixed concentration of 50 m croM

crotonoyl CoA (upper line, EXAMPLE 3

Enzyme inhibition studies The inhibition studies were carried out by

preincubating enoyl ACP reductase with the respective compound and various

15 concentrations of the coenzymes at 4°C for 5 hours. This was warmed to 25°C and assay
was started by the addition of the crotonyl —CoA. The inhibition constant Ki was

determined by using the following equation:
v=vy/ ( 1+[I[/K;)

where vy is the unihibited rate and v is the rate in the presence of

% inhibiting compound.
See Figures 1, 1A(1), LA(i1), 1B(1), 1B(ii), 1C(1), 1C(1ii), 1D(i) and 1D(ii).

In Figure 1A(i), tthe dots represent the various concentrations of
inhibitor (NAV-48)at a fixed concentration of 50 microM crotonoyl CoA (upper line,
blue dots), 100 microM crotonoyl CoA (middle line, Black dots) and 200 microM

25 crotonoyl CoA (lower line, purple dots).

In Figure 1(A), (ii) the dots represent the various concentrations of
inhibitor (NAV-48) at a fixed concentration of 50 microM NADH (upper line, purple
dots), 100 microM NADH (middle line, red dots) and 200 microM NADH (lower line,
blue dots).

30 In Figure 1B (i), the dots represent various concentrations of inhibitor



bl ue dots), 100 m croM crotonoyl CoA (mddle line, Black dots) and 200
m croM 25 crotonoyl CoA (lower line, purple dots). In Figure 1(A), (ii) the
dots represent the various concentrations of inhibitor (NAV-48) at a fixed
concentration of 50 m croM NADH (upper Line, purple dots), 100 m croM NADH
(mddle line, red dots) and 200 m croM NADH (|l ower line, blue dots). 30 In
Fi gure | B (NAV-82)etdofized epressiation af 56 Ublacl otsntupaer brey, 00 i(perplsi dass, 7

(NAV-82) at .a.fi.xed ¢ entration, of 50 (bla ot u r, line), 100
(purpl e do’tné‘?}ﬂe irﬁ‘e‘éd?ré n@fe,enélﬁgs’ %rig?)exgﬁr tog,cr %%Vé’ﬁ)e%%ﬁne) i cr oM of
crotonoyl CoA. In Figure 1B(ii), the dots represent various concentrations
of inhibitor (NAV-8R) Figure 1B{ike thec dets egirestint oarieds Sheémiutiphe ofl gilgbitarpper
line), 100 _(black dots, 5 mddle Ii neé, angepﬁoo (blue_dots, |aower |ine)

mi cr oM of -82) it i 36% cgrseniration af §8tBuInis, ARtse HEPS dincdutlt GHadndotat i ons

of <i nhi bi t Q¢ - f | c At (bl ack dots, upper
i %e) : 100%?%%%&%@%@&@5 do?fs?ﬂoe\%}rigﬁgﬁnicggw(&}ﬁéD ots, lower line) mcroM
of crotonoyl CoA In Figure 1C (ii), the dots represent various

concentrations of inki Biguee 1C10, thealatg3gpresent vatiousdcanepmieitonsof aphibitor50

ower 11 ner A et arekiserciroite ) ipdk 4% tneciBTd: 1B Feldtle Bigifou -
concent r at {igg)Saf zdgl(igg_{@i do¥. lowdWie PRcraM & drbtsgsliaaneent ration of 50 (bl ack

dots, upper l'ine), (red dots, mddlie line),” and 200 (blue dots, |ower
line) mcroMof crotongyl CoA. .15 In Figure 1D(iji), the dots represent
vari ous concentrati oi\)"sFEﬂ‘ur‘? hfi Bt 19e dopsnEprest \Riols £eRcsRtralime el ipbiiYn of 50

(gpeen dot PAREICYE - E , 1?&!;' erdn @nd;13dRo

(%P ack dot @AI ogﬁratlai ne) Cr?lﬁ%e?l(t) ‘@?%&x@@%@p g? I?Jolcqgl an g? @,gﬂ g&r at es
and 1 nhi bi ting)savd 200 (Bakl dotDHdekdrimey inerbt ofAMADH2b were used to determ ne the
bi ndi ng sites of these conpounds in the Fabl enzyne. The procedure is

descri bed as foll ows; Breparatij. of, the |i nd .and recept.or l.ecul.es: The
crystal structure of I BHRpICLBME el Eptl ety FRSE BrGPoRy BaPTzo e
al (14) wagNHvesR)f#ha fieakiongentration of 50 (black dots, upper line), 100 (red dots, middle

line), and 200 (blue dots, lower line) microM of crotonoyl CoA.

15 In Figure 1D(ii), the dots represent various concentrations of inhibitor
(NAV-38) at a fixed concentration of 50 (green dots, upper line), 100 (red/violet dots,
middle line), and 200 (black dots, lower line) microM of NADH.

EXAMPLE 4

Docking of Substrates and Inhibitors with Fabl: Docking simulations
2%) were used to determine the binding sites of these compounds in the Fabl enzyme. The

procedure is described as follows:

Preparation of the ligand and receptor molecules: The crystal structure of

PfFabl submitted to PDB (www.rcsb.org) by Perozzo et al (14) was used for docking

studies. Triclosan was removed from the active site of the pdb file INHG.pdb and the

25 binary complex (PfFabl with cofactor) was converted into mol2 format with MMFF94
charges loaded using the MOE (Molecular Operating Environment) suite of programs

(15). The script molto2pdbgs (provided with AutoDock program} was used to prepare

the receptor file. ligands were built using MOE and energy minimized with MMFF94

charges. The script AutoTors (provided with AutoDock program) was used to define

30 torsion angles in the ligand prior to docking.



studies. Triclosan was renoved fromthe active site of the pdb file I NHG pdb
and the 25 binary conplex (PfFabl with cofactor) was converted into nol 2
format with MWF94 charges | oaded using the MOE (Ml ecul ar Operating
Environnent) suite of progranms (15). T?e script nmolto2pdbgs (provided with
Aut oDock program) was used to prepare he receptor file. Ligands were built
usi ng MOE and ener gyPas¢kingimadations hANNPsoag siohdatipes weThdorscwith AumBRaskor s

rovi ded wmit t ck .progr s used .to define 0,torsj.on.angles in
the Tt gand s BAERaGa0RRE S bogkRe HER Tl SfH RGheralfy AR EMET ot ons
were done @ithh0Aus Qp@gifciﬁéﬁinlf)y aRA 1 £ Hirdotiodl defitef@P s T adiRekiiushigmhkat i ons
were generated with 81 grid points (with 0.375 A spaci ng) in X, and z
u

di recti on #wieCeidegragramhd.capardenes paramsionyy 12hk) andt blpi Gupplisgr avith the

L d-J t 12-1 d 12:.6 ied with t

patkage) vEPEHC B KRR Notelt g R ReRliSe S8 S Vi def ool BIRRBRs
respecti vele¥pechidy dThE ali@t@ndeRpBRRAE dtHlQIEE behkittPBRTHE Meatldryardf shibjer and

Solmajer (18) was used in the calculations of the electrostatic grid maps.
The Genet i @ 8xwgsmbadhim the Galcukatidnd efthe cldctinstgien gtid onaph.gbd Ghmatisd Algorithre
pseudo- Sol | s, and ts dification.,(LGA pSW t S re used. .with default
par anet er st. AL ‘c\;\é%‘eﬁ‘icﬁléﬂe%?ﬁ}sﬁl? ﬂ]%ﬂ’flthgl'iﬂ'e%otﬁg ipéﬁﬂtgﬂlsé\%eﬁfgﬁgqlwi%@n

si mul at i ong,GAKANALFethods kit LRey with @efauRfpeanBeMN Each Haekihgmxebﬁ@ém ef f ect
of the compounds, ~ NAV- 048, NAV-029, NAV- 08p2, NAV- 083, NAV- 038, NAV-101,
NAY- 102, NAwWsisted3f aNana0s ldfcditdatians7 was det ernmined by growing E. coli
055:B5 bacteria in 15 Luria broth at 37C overnight in the presence of

vari ous concentrations of respecti Vex q\ﬁg}}?gnds in 0.5% DVSO. Only 0.5% DVSO
was added to the control tube. The |r¢h| rtory effect of conpounds NAV-048,
NAV- 029, NAV-082, NAV-083, NAV-038, NAV-101, NAV-102, NAV-103, NAV105 and
NAV- 117 in bacteria Inhbitesy effseicbiwpmppiedsabbe itdabitary effectnd theiborapainds, 600nm

20 EXAMPL L het inhibitd f inet. of
i nhi bi ti OEN%‘@W?I@E% IQ%‘EQ@pQ@%%%&%nO% ‘?ﬁﬁiﬁiﬂ NV IRENARE, *The
reaction VeYPNAY109asd MeRSUNGoyval dierhlin®H HOHGRM AL LA (36 15V BRkd A B
varying the inhibitor concentration.

15 Luria broth at 37°C overnight in the presence of various concentrations of respective
compounds in 0.5% DMSO. Only 0.5% DMSO was added to the control tube. The
inhibitory effect of compounds NAV-048, NAV-029, NAV-082, NAV-083, NAV-038,
NAV-101, NAV-102, NAV-103, NAVI105 and NAV-117 in bacteria was assessed by

the absorbance of the culture at 600nm.
20 EXAMPLE 6

{ Kinetics of inhibition of PfENR. We deduced the kinetics of inhibition
for NAV-117 with respect to crotonoyl CoA as well as NADH, The reaction velocity
was measured at a fixed concentration of substrate varying the inhibitor concentration.
A graph of the reciprocal of velocity against inhibitor concentration was plotted. This

25 was repeated at two different substrate concentrations and a similar line drawn for each
concentration of substrate. A vertical line droping from the intersection of the two lines
on to the inhibitor-axis gives the K;. All these inhibitors were found to be competitive
with respect to crotonoyl CoA and noncompetitive with respect to NADH. The ICsg
value was calculated by ploting the residual PFENR activity against log of inhibitor

30 concentration and fitting the data points into a sigmoidal curve (Figure 3). The [C50
value of NAV-117 was found to be 242 nM. Figure 4 shows inhibition kinetics with
respect to crotonoyl CoA. The lines representing the two substrate-concentrations cross

each other above the inhibitor-axis indicating competitive inhibition. Figure 5 shows the



A graph of the reciprocal of velocity against inhibitor concentration was
plotted. This 25 was repeated at two different substrate concentrati ons and
a simlar line drawn for each concentration of substrate. A vertical |ine
droping fromthe intersection of the t lines on to the inhibitor-axis
gives the K Al these inhibitors were found to be conpetitive wth respect
t 0 cr ot onayhibiimA kdnetica ovitorepekct to MADH amd inahipeate the tWADines hieesdcCathctlyal ue
was cal cul at oting,the residual ENR activity against |og of

i nhi bi tor @dﬁﬁgﬁ%‘é‘ﬁ%ﬁaﬁﬁ‘ WC?}HW Ifqnf?mﬁgltf"l‘?émgg?‘é?npm nts into a signoidal
curve (Figure 3). The 1C50 value of NAV-117 was found to be 242 nM Figure

4 shows inhibition kinetics wwth rEXp84RI.LE® crotonoyl CoA. The I|ines
representing the two substrate-concentrations cross each other above the

i nhibitor-axis indic t|n tive |nh|b| i on 5 shows
i bi 1 on ki net 1 cs T PO ESNEGEH aEseRABRSAISHOFiHT B R TR b
I ng ersect na%ﬁ@%'df N@W t1'1‘¢ with 'ci?éékedi B%hRls! el eﬁlfokd}ﬁurﬁ:%ﬁ&lﬁpét}"lh&ﬁ{&d1um

inhibitio I'n vitro whol e-cell assay agal nst Pl asnodi um

fal ci par ur_ﬁzchumd?(éKI afrain5n aat bleod yeld)f:ulmhﬁm IThe [@msvatireivk gebwibualiibision he

Chl or oqui ne-sensi tive Pl as d|um f arum FCK2 strajin i red bl cel |
cul tures. ng peiss Q/&’Pﬂgo 0\/\9’9{g Pﬁ‘ﬂ%ﬂ%@&?@%?‘*ﬁ%@"ﬁéﬂ pig @ft Wagé)gound to

be - 0. 75n@¥%{ﬁc‘eﬁ Bnd é"&‘tﬁfesﬁ fiGs) Pk é'(}fﬁﬁlﬁuﬁ{ Elﬁﬁblgﬁ}’ @on&ﬁgr&w le)uea“d s

quite sig an e MCT{mninumin |b|tory concentration) va of the
corrpound vwfst}feoumdpmmdbevaz BuM tdhbes 2shqbd. fThat shdvesd almet nehoddrass ct!fss of0

conpounds hol d greg prom se tooﬁ? %vael opnent into ansl nmal ari al agents.
EXAVPLE 8 9¢Rpayads Sl igzeat gromishiogie Gvelopmeat igia aptimalastal pERIINAY- 048 seri es of
inhibitors are given as follows: a. Formula | 0 & o NH 15 G The present
invention al so describes an anti m ceghiMbLBRd an antinmal ari al

NAV-048 gseries of inhibitors: The details of the NAV-048 series of

inhibitors are given as follows:

a. Formula 1

15 Ci

The present invention also describes an antimicrobial and an antimalarial
compound, more specifically, NAV-048 (Formula 1) as an inhibitor of Fabl enzyme of
a bacterial or a malarial or a mycobacterial or a yeast or a fungal source. The chemical
formula of the compound is 5-({5-(2,5-dichlorophenyl)furan-2-ylymethylene)-2-
20 thioxothiazolidin-4-one which may also be called as 2,5-dichloro-(5-(4-oxo0-2-
thioxothiazolidin-5-ylidenemethyl)furan-2-yl)benzene or 2-(4-0x0-2-thioxothiazolidin-
5-ylidenemethyl)-5-(2,5-dichiorophenyl) furan.

b. Formula 2



conpound, nore specifically, NAV-048 (Formula 1) as an inhibitor of Fabl
enzyne of a bacterial or a malarial or a nycobacterial or a yeast or a
fungal source. The chemical fornula of the conpound is

5-((5-(2, 5-di chl orophenyl)furan-2-yl)nmethyl ene)-2 20 thi oxothi azol i di n-4-one
whi ch may al so be called as 2, 5- dlchlor%}(S (4- oxo- 2-
thioxothiazolidin-5-y|idenenethy|)furan 2-yl)benzene or o

2- (4- oxo- 2-t hi oxot hi azol i di n- -ylldenenethyl) 5- (2 i chl pr ophenyl ) furan.
b. Formula 2 10 OH F F +-q / aqt |

descri bes another antim crobis :
specifically, NAV-029 (Fornula 2) 5 f/inhibitor of
bacterial or a malarial or a mfcobactenial op a yea
The 5 chemi cal fornula of the conpound

enzyne of a
t or a fungal source.

(3 trlfluororrethyl phenyl) - 2 th| oxotla
car boxyphenyl ) f uran- 2- $
yl met hyl ene) - N- (3-trifl uoromet hyl phenyl)-2-thi oxot hi azol i di n-4-one. This may

also be called as Ty t inventi b ther ant bial an
3-(5-(-(3-(3-(trifl uoreo rets%ny|“3"§ﬁé%‘§/?l)s‘-’ gesgl)?ocszan{)hleggg%rﬁ}cg%6?I di n-5-ylidene)

met hyl ) f usmimaaryd] compzod; naoe slpe(niﬁcally, NAV-029 (Forrnula 2) as an inhibitor of Fabl
3-(5-(-(N-(3-(trifluoranethyl)phenyl)-4-o0xo-2
t hi oxot hi a@BY i apagieriaete) %lt‘iﬁﬁfll GRS 2“9111516’& AZ6E onaifensst spueEsips.

trifl uorongy a‘?*?&%{dlé of m@tBapohilt %A% IhRem i SNARRIH YY) 8- (3-

carboxyphen ura

2-(N-(3-tr (I—irﬂhbmméthylbhhﬁ_/myl )hléxmhﬂzﬁrchﬂﬂﬂoxﬁtdﬂ BagaBt clirbedphenyl)furan-2-

yl i denenet hyl ) - 5- ( 3- car boxyphenyl ) f uran_or
1- ( 4- oxo- 5¥%{°§3 ened A-bbikiibiseR ety phemy p2-thioxothiazolidin-4-one. This may also be

yl) met hyl egg?%eg %f %ft'ig&@t@' L @A drShBmn¥hehy B4 bk d- b YN QERIIY i BEZ AR n0S

1- (4- oxo-
car boxy phemgthyl -2y hbdnreiducidned-¢ 2¢-(Ni(3xeifiossndth ol phebly Nl4) 0xd-2-

t rIIOf | uor On‘%c?x%lt}ggznozh%?r%-y%%er?e)methyl)ﬂlran-% -yDbenzoic acid or 2-(3-(3-
trifluoromethylphenyl)-4-oxo-2-thioxothiazolidin-5-ylidenemethyl)-5-(3-
carboxyphenyl)furan or 2-(N-(3-trifluoromethylphenyl)-4-oxo-2-thioxothiazolidin-5-
ylidenemethyl)-5-(3-carboxyphenyl)furan or 1-(4-0x0-5-((5-(3-carboxyphenyl)furan-2-
ylDmethylene)-2-thioxothiazolidin-3-yl)-3-trifluoromethylbenzene or 1-(4-oxo0-5-((5-(3-

15 carboxyphenyl)furan-2-yl)methylene)-2-thioxothiazolidin-N-yl)-3-

trifluoromethylbenzene.

20

c. Formula 3




ci 0o HN/ s S//~ 11 The present invention also describes an
antimcrobial and an antinal arial conpound, nore specifically, NAV-|01
(Formula 3) as an inhibitor of Fabl enzyne of a bacterial or a nmalarial or
a nycobacterial or a yeast or a fungal ﬁ urce. The chem cal formula of the
conmpound i s 5-[5-(3-Chl oro-phenyl)-furah=2-yl net hyl ene]-2-thioxo 5

t hi azol i di n-4-one. dThépreserdtanventibn aIQo deschbkscdn arﬂirﬂ' bebial esdat antiwdaddion al so
descri bes an antl m cr obi al d I arl und, e specifically,
NAV- 102 ( FEPTHRIUR 45noaessp§wﬁi°§ﬁ¥ DA By 331 gnpiton of Al Sat@he ol or a
mal arial of pic AR SLlAlor inRoH el B a ?ee{s’tj&gf‘funﬁﬂ%roﬁﬁze. Theafhfo cal
formul a of the conpound is

5-[ 5- ( 3, 4- Bratlosfthe banydyndfis 5 6-(2-CHloretghghdnélraz-2t Hinekodene h2 akiolkbdi n- 4- one.
e. Formula 5 0. cl ¢l o s s 15 The present invention also describes an
anfi ni cr obftazofifn-4fn@int i nml arial  conpound, nore specifically, NAV-103
(Formula 5) as an inhibitor of Fabl enzyne of a bacterial or a nmalarial or
a mycobacterial or agyeas¥ofhula4f ungal source. The chemi cal

The present invention also describes an antimicrobial and an antimalarial

compound, more specifically, NAV-102 (Formula 4) as an inhibitor of Fabl enzyme of

10 a bacterial or a malarial or a mycobacterial or a yeast or a fungal source. The chemical
formula of the compound is 5-[5-(3,4-Dichloro-phenyl)-furan-2-ylmethylene]-2-thioxo-

thiazolidin-4-one.

e. Formula 5

15 The present invention also describes an antimicrobial and an antimalarial
compound, more specifically, NAV-103 (Formula 5} as an inhibitor of Fabl enzyme of
a bacterial or a malarial or a mycobacterial or a yeast or a fungal source. The chemical
formula of the compound is 5-[5-(2,3-Dichloro-phenyl)-furan-2-ylmethylene]-2-thioxo-

thiazolidin-4-one.

20 f. Formula 6



formul a of the conpound is

5-[5-(2, 3-Di chl or o- phenyl ) -furan- 2-yl met hyl ene] - 2-t hi oxo- thiazoli di n-4-one.
20 f. Formula 6 12 cI 0O o HNC S The present invention also describes an
antimcrobial and an antimalarial conmpoynd, nore specifically, NAV-105
(Formula 6) as an inhibitor of Fabl enzy of a bacterial or a malarial or
a mycobacterial or a yeast or a fgingal source. The chemicAl 5 fornula of the
conmpound is 5-[5-(3,5-Dichl oro-phgnyl)-furan- 2 yl met hyl epe] - 2- t hi oxo-

t hi azolidi n-4-one. g. Formula 7 Allgener 2 e, above six series
of nmolecules. 0O R~ NR S X = @& NHE R (OOX (where n is

1/2/3/4/5/6 and X = H -(CH2), "™ N(CHB) 2 /4] 5) [ - (CH2) " - OOCH
(where nis 1/2/3/4/5/6/) R =1 %
kyl

a /Br/F/1/CF3/CCL3/ CBr3/Cl 3/ CH3/ /' Ni tro/ Am no/ Cyano/Canoxyllc/
Al dehydi ¢/ Hydr oxy/ Acyl / Am do/ [ Al kyloxy It = H-(CH2),-COCH (where n
is 1/2/3/4/5/6/) RR=HOH A/ B/ I/ F/ CF3/CC13/CBr3/Cl 3/ CH3/ it

gﬁ{)%/ ﬂ_@ &Q&EL;G?S AR ﬁr«?sgr%ge_r@i)opl%/desc%}eg grll 'g‘n llrnnf%{’o ano{i an antimalarial

compound, more specifically, NAV-105 (Formula 6) as an inhibitor of Fabl enzyme of
a bacterial or a malarial or a mycobacterial or a yeast or a fungal source. The chemical
5 formula of the compound is 5-[5-(3,5-Dichloro-phenyl)-furan-2-ylmethylene]-2-thioxo-

thiazolidin-4-one.

g. Formula 7

A general formula for the above six series of molecules.

0
X
R—y =
R'
— L
S
X =0O/NH/S

R = H/CH,/-(CH,),-COOX (where n is 1/2/3/4/5/6 and X = H/ -(CH,),;
( -N(CHs;), where n' = 1/2/3/4/5)/-(CH;),-COOH (where n is 1/2/3/4/5/6/)

=
R= G——Cl/Br/F/I/CF3/CC13/CBr3/CI3/CH3/OCH3/Nitr0/Amin0/
Cyano/Carboxylic/ Aldehydic/Hydroxy/Acyl/Amido/
Alkyl/Alkyloxy

R'= H/-(CH,),-COOH (where n is 1/2/3/4/5/6/)

/R,= H/OH/ CV/ Br/ I/ F/ CF3/CCl3/CBr3/Cly/ CHy/
R' = @ OCH3/O(CH,),CH,//-OCOCH;/-COO(CH,),CH5/
2 Nitro/Amino/Cyano/ Carboxylic/Aldehydic/Acyl/
\ Amido/Alkyl/Alkyloxy ( where n is 1/2/3/4/5)
R, = H/OH/ CV/ Bt/ I/ F/CF3/CCly/CBr3/Cly/CH;3/OCH;/-
OCOCH;/ /-OCO(CH,),CH,/-COOCH,/-COO(CH,),,CH,/
Nitro/Amino/Cyano/Carboxylic/Aldehydic/Acyl/Amido/Al
kyl/Alkyloxy ( where n is 1/2/3/4/5)
10 Further the general formula for the above six series of compounds (NAV-048, NAV-

029, NAV-101, NAV-102, NAV-103 and NAV-105) is given here (Formula 6). The R



\ Ami do/ Al kyl / Al kyl oxy (where n is 1/2/3/4/5) R = HOH d/ Br/ 1/

F/ CF3/ CC13/ CBr 3/ Cl 3/ CH3/ OCH3/ - OCOCH3/ /- 0CQ( CH2) " CH3/ - COOCH3/ - COQ( CH2) "
CH3/ N tro/ Am no/ Cyano/ Car boxyl i c/ Al dehydi ¢/ Acyl / Ami do/ A1 kyl /Al kyl oxy
(where nis 1/2/3/4/5) 10 Further the geperal fornula for the above six
series of conpounds (NAV-048, NAV- 029, V-101, NAV-102, NAV-103 and
NAV- 105) i grogp vamhinerld, (bl QOK) (wheteen R 1133/4¢/6apd és’a:ﬁHiiaéfeH;J)i, -N{CEHR) " -

115751 a1 '5) Mheeiss (e PREERR GODE Gmsf in BPBITSD crPbaricins g that can

have vari olgyeP@sriBilsapdrRisatdng HANRIMALARRS With rhn?”édkﬁl' ky lall@flos8} kupXyr 9roup
or halogen atons e.g. fluoro / chloro / brono /" iodo or nitro or am no or

cyano or Shdagdmoriphiscegr fhlotdehyadilaoor bmw Oxgdwor adyd ar ammiodor oyan@F@ or
CCl3 or CBr3.or .Cl3 r.0 etc, Simlarly R. roup can ve or t he
ot Hor "ot vERPORLS s HEFRER A€ Wiraxy Do by dh Foid G EFnET BLGY BubETRBe L on X
can be 0, sqap, A AhtAy R- grglﬂf Bl AVE R ondl of the%tl?er of vakhls %&m@lﬂho@ The
present invention also describes an antim crobial and an timalaria
conpound Néxnbigztiqrsarie B g8yuppPaaitioncdi teo®, $br Nibgroepzyne of a bacteri al
or a malarial or a nmycobacterial or a yeast or a fungal source. The

chem cal fornula of hhe @H%d IS

6-(-5-(4-(4- chlorobenzyloxyER nmet hoxybenzyl i dene) - 4- oxo- 2-

t hi oxot hi azol i di n-3-yl ) hexanoi ¢ acid or 6-(-5-(4-(4-chlorobenzyl oxy)-3 15
met hoxybenzyl i dene) - 4- oxo- 2- t hi oxot hi azpl i di n-N-yl ) hexanoi ¢ acid or 5-(4-(4-
chl or obenzyl oxy) - 3- met hoxybenzyl i dene) - 1-(5- ar boxypentyl)-2-thioxot hiazolid
i n-4- one or =

5-(4-(4- chl or obenzyl oxy) - 3- met hoxy, enzyl i dS car boxypentyl) - 2-
r o
HOOC
\CHg Cl
10 The present invention also describes an antimicrobial and an antimalarial

compound NAV-082 (Formula 8) as an inhibitor of Fabl enzyme of a bacterial or a
malarial or a mycobacterial or a yeast or a fungal source. The chemical formula of the
compound is 6-(-5-(4-(4-chlorobenzyloxy)-3-methoxybenzylidene)-4-0x0-2-
thioxothiazolidin-3-yl)hexanoic acid or 6-(-5-(4-(4-chlorobenzyloxy)-3-

15 methoxybenzylidene)-4-oxo-2-thioxothiazolidin-N-yl}hexanoic acid or 5-(4-(4-

chlorobenzyloxy)-3-methoxybenzylidene)-3-(5-carboxypentyl)-2-thioxothiazolidin-4-

one or 5-(4-(4-chlorobenzyloxy)-3-methoxybenzylidene)-N-(5-carboxypentyl)-2-
thioxothiazolidin-4-one, which may also be called as 1-(4-oxo-3-(5-carboxypentyl)-2-
thioxothiazolidin - 5 - ylidene methyl ) — 4 - ( 4 — chlorobenzyloxy ) -5 -

20 methoxybenzene or 1-(4-oxo-N-(5-carboxypentyl)-2-thioxothiazolidin-5-ylidene
methyl)-4-(4-chlorobenzyloxy)-5-methoxybenzene or 1-((2-Methoxy-4-(4-0x0-3-(5-
carboxypentyl)-2-thioxothiazolidin-5-ylidene methyl)phenoxy) methyl)-4-
chlorobenzene or 1-((2-Methoxy-4-(4-oxo-N-(5-carboxypentyl)-2-thioxothiazolidin-5-
ylidenemethyl) phenoxy) methyl)-4-chlorobenzene.

25



t hi oxot hi azol i di n-4-one, which may al so be called as

1- (4- oxo- 3- (5-carboxypentyl)-2- thioxothiazolidin - 5 - ylidene nethyl ) - 4
- (4 - chlorobenzyloxy ) - 5 20 methoxybenzene or
1-(4-oxo-N—(5-carboxypenty|)-2-thioxothhﬁzolidin-5-y|idene

met hyl ) - 4- (4- chl or obenzyl oxy) - 5- met hoxybénzene or

1- ((2- Met hoxy- 4- ( 4- oko- 3- FéamwdaPboxypent yl ) - 2-t hi oxot hi azol i di n-5-yl i dene
met hyl ) phenoxy) nethyl)-4- chl orobenzene or

1- ((2- Met hoxy- 4- (4- oxo- N- ( 5- car boxypent yl ) - 2-t hi oxot hi azol i di n- 5-

yl i denenet hyl ) phenoxy) nethyl)-4-chl ofobenzene. 25 14 i. Formula 9 O NS
0" descri bes an antim crobi al

" H s HOOC p CH2 The present Sl
and an antimalarial 5 conpound 3
enzyne of a bacterial or a
fungal source. The chem Aind No CHy
6- (- 5- (4- (hexyl oxy) - 3- ngt hoxybenzyl i dene) - 4- oxo- 2-t hi oxot hi azol i di n- 3-
yl ) hexanoi ¢ acid or 82%-5-(4- (hexyl oxy) - 3- net hoxybenzyl i dene) - 4- oxo- 2-
t hi oxot hi azol i di n-N-yl ) hexanoic acid. This may al so™be called as

5- (4- Hexyl oxy-3 10

nmet hoxybenzyl i dene) - 3- ( 5- car boxypent yl ) - 2-t hi oxot hi azol i di n-4-one or

5- (4- Hexyl oxy- The present invention also describes an antimicrobial and an antimalarial
3- net hoxybenzyl i dene) - N- ( 5- car boxypentyl ) - 2-t hi oxot hi azol i di n-4-one or
1- £4- oxo- 3copBowrEMho XyHerFprmula 9 ps @k@%ﬁh@z of Falilgngyme¢ phiehecterial or a

nmet hyl ) - 4- hexyl oxy- 3- net hoxy, benzene o .

1 (4 oxo- NEETRE YA By or ST aeagdsp wen Behemistb St A6 .
hexyl oxy- 3cémphiais BEIF-ENehexHoxy)-3-MtthokyBerdAideneli@-oxo-2-thioxothiazolidin-3-

yDhexanoic acid or 6-(-5-(4-(hexyloxy)-3-methoxybenzylidene)-4-oxo-2-

as an i nhibitor of Fabl
ial r a yeast_or a

thioxothiazolidin-N-yl)hexanoic acid. This may also be called as 5-(4-Hexyloxy-3-

10 methoxybenzylidene)-3-(5-carboxypentyl)-2-thioxothiazolidin-4-one or 5-(4-Hexyloxy-
3-methoxybenzylidene)-N-(5-carboxypentyl)-2-thioxothiazolidin-4-one or 1-{(4-0x0-3-
(5-carboxypentyl)-2-thioxothiazolidin-5-ylidene methyl)-4-hexyloxy-3-methoxy
benzene or 1-(4-oxo-N-(5-carboxypentyt)-2-thioxothiazolidin-5-ylidene methyl)-4-

hexyloxy-3-methoxy benzene.

15 j. Formula 10

{ HO\Q =
N
>/S CH3

R

The present invention also describes an antimicrobial and an antimalarial

compound NAV-038 (Formula 10) as an inhibitor of Fabl enzyme of a bacterial or a

malarial or a mycobacterial or a yeast or a fungal source. The chemical formula of the
20 compound is 5-(4-methoxybenzylidene)-3-(4-hydroxyphenyl)-2-thioxothiazolidin-4-one

or 5-(4-methoxybenzylidene)-N-(4-hydroxyphenyl)-2-thioxothiazolidin-4-one. This

may also be called as 4-Hydroxy-(5-(4-methoxybenzylidene)-4-oxo-2-

thioxothiazolidin-3-yl)benzene or 4-Hydroxy-(5-(4-methoxybenzylidene)-4-o0xo0-2-

thioxothiazolidin-N-yl}benzene or 1-(4-ox0-3-(4-hydroxyphenyl)-2-thioxothiazolidin-5-
25 ylidene methyl)-4-methoxy benzene or 1-(4-oxo-N-(4-hydroxyphenyl)-2-
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N'S CH3 S The present invention also describes an antim crobial and an
antimal arial conpound NAV-038 (Fornula 10) as an inhibitor of Fabl enzyne
of a bacterial or a nalarial or a nmycobacterial or a yeast or a fungal
source. The chem cal forrmula of the 20 conpound is

5- (4- met hoxybenzyl i dene) - 3- (4- hydr oxyph&nyl ) - 2-t hi oxot hi azol i di n-4-one or
5- (4-net ho Q&%ﬁ | 1€)v1ia A X -2-1 hi oxot hi azol i di n-4-one. This
may al so bggcal g%ﬂggpgjib8é%§€¥?9?%%@ﬂ§?%%§¥%g%zyIidene)-4-oxo-2-

t hi oxot hi azol i di n-3-yl ) benzene or

4- Hydr oxy- ( 5- (4- met hdxybefigynilddhe) - 4- oxo- 2- t hi oxot hi azol i di n-N-yl ) benzene
or 1-(4-oxo0-3-(4-hydroxyphenyl)-2-thioxothiazolidin-5 25 ylidene

nmet hyl ) - 4- met hoxy benzene or 1-(4-oxo0-N-(d&-hydroxyphenyl)-2 15

t hi oxot hi azol i di n-5-ylidene neth Formula 11 0 N 01
OH OH The present invention al obi al and an
antimalarial 5 conpound NAV-11 bitor of Fabl enzyne
of a bacterial or a malarial or past or a fungal
source. The chemi cal fornmula of th co und is
5- (3, 4- D hydr oxy-benzyl i dene) - 3- phenyl - 2¢t hi oxo-t hi azol i di n-4-one. 1
Formula 12 A general fornula for the above four series of nolecules. 0 R4
RI-NR2 S R3

The present invention also describes an antimicrobial and an antimalarial
5 compound NAV-117 (Formula 11) as an inhibitor of Fabl enzyme of a bacterial or a
malarial or a mycobacterial or a yeast or a fungal source. The chemical formula of the

compound is 5-(3,4-Dihydroxy-benzylidene)-3-phenyl-2-thioxo-thiazolidin-4-one.

i. Formula 12

A general formula for the above four series of molecules.

Ry = H/ -(CH,),-COOX (where n is 1/2/3/4/5/6 and X = H, -(CH, ), -N(CH,), where n' = 1/2/3/4/5)

{ R; = @—— CI/Br/F/1/CF4/CCly/CBry/Cly/CH,/0CH5/0CH, CH3/O(CH, ), CH4/-N(CH;)/
& -N(CH,CH,),/Nitro/Amino/Cyano/Carboxylic/Aldehydic/Hydroxy/Acyl/Amid
of Alkyl/Alkyloxy/-benzyloxy/ benzoyloxy!

R,= H/OH/-Cl/Br/F/1/CF3/CCl3/CBr4/ClI,/CH3/OCH;/OCH,CHy/-O(CH;),,C Ha/-N(CHz),/
-N{CH;CH,},/Nitro/ Amino /fused phenyl ring/fused Dioxolane ring (where n = 0/1/2/3)

R3 = H/OH/OCH,/~0{CH,nCH3/-N{CHj},/-N(CH,CH,),/~(CH;),-COOH/
-O-(CH,),-COOH (where n is 1/2/3/4/5/6/)

Rj = CUBI/F/I/CF5/CCly/CBry/Cl3/CHy/SCHy/Nitro/Amino/Cyano/Carboxylic/Aldehydic/H
ydroxy/Acyl/Amido/Alkyl/Alkyloxy/-benzyloxy/ benzoyloxyl/fused phenyl ring/fused
Dioxolane ring

R
R3 = @——H/CVBr/F/I/CF3/CCl3/CBr3/CI3}'-CH3/-N(CH3)2/—N(CH2CH3)2/Nltr0/Ammo/
Cyano/Carboxylic/Aldehydic/Hydroxy/Acyl/Amido/Alkyl/Alkyloxy/-benzylo
xy/ benzoyloxyl

R, = H/CYBr/F/1/-0C¢H,/-benzytoxy or benzoyloxyl/-QOCHyCH,ClV/OCOCH,CH,
/Nitro/ Amino/Cyano/Carboxylic/Aldehydic/Hydroxy/Acyl/Amido/Alkyl/Alkyloxy/
10 fused phenyl ring/fused Dioxolane ring



|
SR =H -(CH), COOX (where n is 1/2/3/4/5/6 and X = H, -(CH2), -N(CH3)2
where n' = 1/2/3/4/5) R3 =
Cl Br(F/1/CF31 CC131 CBr 3/ Cl 3( CH3/ OCH3/ OCH2CH3/ Q( CH2) 2CH3/ - N( CH3) 21
-N(CH2CH3) 2/ Ni t r o/ Am no/ Cyano/ Car boxyl i ¢/ Al dehydi c¢/ Hydroxy/ Acyl/Ami d
o/ Al kyl / Al kyl oxy/ - benzyl oxy/ benzoyl oxyl R2=
H OH -Cl/Br/F/1/CF3/ CCL3/ CBr 3/ Cl 3/ CH3/ Obki3/ OCH2CH3/ - Q(CH2) " C H3/ - N( CH3) 2/

- N( CH2CH3 pLr i i : ] rd ere n =
011213 e PpR R R ot R el R GPEY BN

- O ( CH2) n- CBEIN A WS 8eand WA VLI ) 3 ik &d bery (IR3nmmla 12). The R, group can have H, -
ClBr/FI1/CEF3/CCL3/ CBr3/Cl 3/ CH3/ SCH3/ N t ro/ Am no/ Cyana/ Car boxyl i c/ Al dehydi ¢/ H

ydr o;< ]}// ACé I@H_ﬁh'(%? QKPP K| 163_( yAL 5_(5@ ABS Fox i -(E&hkioy (655 /whesed pheny
170 B YR PERPI AR T e g pomqisns RSP RIPI S Aoy

Cyano/ Car bany hlkiysérAllk feky group of haloyelr sk Agy Fhdv /ichibed Abrokyd /bl hitro

oxy/ -benzyl o xy/ benzoyl ox R4 HClBr| F(I/-0C6H5/-benzyl oxy or
benzoyl oxyIoF a@@qu@@m¢m&mfhms aldelydi¢ oy hndrove) @yasHorraaiBe Ry CFy oic/ Al dehydi

c/ Hydr oxy/ I hdo I . - - f env! o i-ngy. fis

Di oxol ane m&é@gﬁﬁlh@dl&% %élr{lél?gé%{lc}l%tgigluafngﬁ? %F(R{Bhé%a I%My&%'}rg?gg:ﬂ es of
conpounds (ch#\Wawd2 or WZ)HO@GO}W@?H@MOW(&M&Ms 18/vars/fesrany heymul a
12). The R, group can have H, - (CH )"-OOOXh(d\Nhere nis 11213/4/5/6 and X =

H, - (CH2)" oralyloms erouphesrhalagen atomsig. Fluprs) clderoghoeme i todoi mgitrdat ameizg have
vard ous pernutations,and,. comhi.nat, on ith 5 any al kyl or..al 0X roup or
nabgen at eV CRRRiE ARl P g of oF ¥t B o S SO Gy
cyano or Cajexy dige®k! ﬁhﬂﬂhﬂ@iﬁhﬂranhﬂ@'g% 0P hn afelatierimdthat@aRhates3 or  CCL3
or CBr3 or CI3 or dinethyl am no or diethyl am no group, etc. Simlarly R3
grbup can varows pMrontatipoHd coptdkratems wGth(apyajkyl lowk granproribgloge®/ 3/ 4/ 5/ 6)
or any al kyl

or Kyl ox roup or,.hal ogen atons e.q. fluorq / chloro /
brom /1 odete sribiko bt HBrs ptGaio Bt FhEpastymasirteive o or
hydroxy or gdetbdielor BfdrdRy 8F a&dT3r Fnide kT or €8N-3or Mir; &t S 1P br Hint&h1¥kni@1 no or
di ethyl am no group or an aromatic ring that can have various pernutations
ankd conbi natridextisywmito groyp ak Kysed phemll kipg ooty with eup oothellies g€ marious
permutations and combinations of the R; group. R; can have H or OH or O-{CH;),-CH3
(where n = 0/1/2/3) or dimethy! amino or diethy! amino group or fused phenyl ring or
dioxolane ring with aromatic system with various permutations and combinations at R;
and R3. And R4 group can have H or OH or any alkyl or alkyloxy group or halogen
20 atoms e.g. fluoro/chloro/ bromo/ iodo or nitro or amino or cyano/ carboxylic/aldehydic/
acyl/ amido CF; or CCl; or CBrj or Cly or dimethyl amino or diethyl amino group or /
fused phenyl ring or dioxolane ring or benzyloxy or benzoyloxy/-OCOCH4Cl/-
{ OCH,C¢H4Cl etc. with one or the other of various permutations and combinations of the

R; group.

25 As used herein, alkyl is a straight chain or branched aliphatic residue.
The alkyl is C; — C alkyl, preferably C, — Cg alkyl.

Alkoxy is a radical O-alky! where alkyl is as described above.

Acyl is an organic acid group in which the OH of the carboxyl group is
replaced by some other substituent. Examples of acyl groups are acetyl, CH;CO,
30 benzoyl, and CsHsCO,

An aldehydic group contains an aldehyde group CHO.

The compounds of the present invention in accordance with the present



atons e.g, fluoro / chloro / bronb / iodo or nitro or am no or cyano or
carboxylic or aldehydic or hydroxy or acyl or amdo or CF3 or CCl3 or CBr3
or C13 or dinethyl amno 15 or diethyl am no group or fused phenyl ring, etc
with one or the other of various pernutations and conbi nations of the R
group. R2 can have H or OH or O (CH2), (where n = 0/1/2/3) or dinethyl
am no or digichydn seiusefuf)irothe tathess edhlhemd disdabg i dishrdeto hesdCiatedgith t h
aromatic systemwth varjous pernutations and cgnbinations at R and RS.
And R4 gr omglasiapraRiesmpdipmayprasite apd othenapfecBpusdigggbeSxy group or hal ogen 20
atonms e.g. fluoro/chloro/ brono/ iodo or nitro or am no or cyano/

carboxyl i c/al dehydi c(rhe afifimal 88 AT HE T oMpolhds® 0P thEPheke ifvtatiG nthy"sd hy!
am no or diethyl amno group or / fused phenyl ring or dioxolane fing or

benzyl oxy oreaped by laoy pf ti0DEBIdCayailablieHp Tses¢Gkilkdan the af, ionledmg it hvitrot her
of _vari ous rmut ati ons .and conbi nati.ons of .the. R group. 25 As used

hedei n, al RUF 1 KVE 457 PRI 1 0I5 ASHEh G 2517 iohBEROIPETTR 8t POVAE o) Kyl
is C - Cl e@idfyém%&ﬁeé Sraht %ofﬁpoan@oﬁa{ﬂsyfmse% KRvohtiof May 34 £@4ssQr AbKY!
where al kyl 1's as descri bed above. Acyl 1s an organic acid group In i ch
the OH of thenplay bpxuginggomupr nere OE pheasmdyhyet sorran ahd dixamplesthelavenOther

Exanpl es of acyl groups are acetyl, CH3CO ., 30 benzoyl, and C6H5CO An

al dehydi c gh%m&celaﬂ%caf methags g*aa@?ﬁvd@ @ngpdm@mqﬂ@ %fhﬁw dhe empRBdhr esent
i nvention | aL4a ith the present 17 invention are useful in the

t r eat nent r%g a?ﬁaﬁan:}%g?seases and di sorders associated with nmalaria or a
Pl asnodi um parasite and other infectious diseases. The antinalarial of the
cdfpounds of the preddatcampoands of theaprebent inecntionedahpe aisgd ¢ combinatiethods

avai l abl e to,those skiJll.ed.in.the art, including in vitro..5 and in yivo
neCayer Exaithl 88 36 Stition e JfrBnpuss ' Robf opSe rindlibhi iR SaPel ! dea
herein. PropebbiuRl Of theProPRVBEnOMmalNAsPHRSRRH A1BYERE | R YRBYioRewith
assessed, for  exanple, by using one or nore of the assays set out in the

Exanpl es behtmaladahagentspkrowmothe girtc dlhe reemipodsdsnefytha psesetteinuesnt waxlbe er mi ne
the efficac f .the conpounds _.as antinmal arial agents. 10 The, conpounds of
the presentoihVATH o fTayF BORAEE AN ONBIFEEHBH - cive compontas” SRAGHRE

15 antibiotics, antiprotozoal agents, antifungal agents, and antiproliferative agents, and

analgesics known 1n the art.

The compounds of the present invention, while effect themselves, may be
formulated and administered in the form of their pharmaceutically acceptable salts, such
as acid addition salts or base addition salts, for purposes of stability, convenience of

20 crystallization, increased solubility and the like. For the purpose of this invention, a
pharmaceutical composition will contain one or more of the active compounds of the
invention, their derivatives, salts, pro-drugs and/or hydrates thereof, in a form to be
administered alone, but generally in a form to be administered in admixture with a
pharmaceutical carrier selected with regard to the intended route of administration and

25 standard pharmaceutical practice. Suitable carriers which can be used are, for example,
diluents or excipients such as fillers, extenders, binders, emolllients, wetting agents,
disintergrants, surface active agents and lubricants which are usually employed to

prepare such drugs depending on the type of dosage form.

The term "pharmaceutically acceptable salts" refers to salt forms that are

30 pharmacologically acceptable and substantially non-toxic to the subject being treated
with the compound of the invention. Pharmaceutically acceptable salts include
conventional acid-addition salts or base-addition salts formed from suitable non-toxic

organic or inorganic acids or inorganic bases. Exemplary acid-addition salts include



with or as a substitution for treatnents of the above conditions. For
exanpl e, the conpounds of the present invention nmay al so be used al one or
conbination with antimalarial agents known in the art. The conmpounds of the
present invention nay be wused al one or in conbi nati on with suppl enentary
active conpounds including 15 anti bioti L , antiprotozoal agents, antifungal
agent s, anthosmtdepived i frem atnovgnagecitls ,suanchs hyibbgdeiic sacidpdwdrobmombe agidf . The
conmpounds of . the. present. i.nventiqp, .while effect thenselves, ‘§/‘P

f or mul at ed PYHEIOimAGHT.SLUPHE SFiH: PR A RICSRRRT a6Hth R AUEE ) Fuf Hetept abl
salts, SUCRey hd hid 10RIsSalchSalry.- hic sald ses of
stability, %r(])‘%gegﬁence 0 ctf grysct afu]oipztgtﬁll%g%s?{fkla{ﬁcrg‘gg’egl s%nﬁiﬁ{qn%aggﬁ t he
i ke. For tthengpdispldsrec ofcithiiscthinmentcidn, oxalic piad, mpclerotmophénytofoorsi ticidn wi | |
contain one or nore of the active conpounds of .the invention, their,

deri vat | vesabamiF ggid, BHesIE 2g Cétﬁlaﬂa#d?ﬁ%%aéﬁa EHEFORYDEIZRICACKo RGRIIE ACiHe

adm ni st er t al oy i farmt RTATRS =Y Y =Yo I e 1 Xxture
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admi ni st r atar@aric apill, 25cabrnatad, dmplkay axdehydrealmgdeiacicid; eglutbmid aditl esatiaylid er s

whi ch can be used are, for exanple, .diluents or excipients such as fillers,
ext ender s, a¢fnsafanilicapid, apd dpmarigectd. fxempiary sbase-gdditipn sally arplade 89§ ace

active age j.cants 1L.C: e u ch

i ugs. depentiig S bR niEeEly 2 U babaRTRMOR L RaEER By
acigept abl e t@ahlethyl4reinehiint Bydrakide), Gio¥s dehvdd R68 inS@aib dasRGatiogd SRl yr
acceptabl e and substantially non-toxic to the subject being treated wth

t he conpoupbrebire tegsthrmgtehte@n. sPhamprapaassivenl lijhiame epleibine @ramagnesigitlide
conventiong| ,acid- i, al ar -addi ti,on sal ormed. from suitable
oh toxi o PR Y o8 Rt AafineBAG: BGILRRe Deb B SRR B R
acid-addition salts include 18 those derived frominorganic acids such as
hydrochl oric acid, hyldechitomydeacémred bymdethpdokmovacindhe sl f uri ¢ aci d,

sul fam ¢ acid, phosphoric acid, and nitric acid, and those derived from
organi ¢ aci ds such as ,p- f Qni i «han I i

et hane-di sul foni ¢ aci é pésewﬁ%%?h §8+e§’fa%géngng§ cgd?e%gg%r&gﬁ%g%eny ys’ﬁ? fonic
acid, 5 carchgriredaeder plssitdgitd casdilonsCrtty whagysik toBB ZpdcifiaiCédipound or

2- acet oxybenzoi c acid, acetic acid, phenylacetic acid, propionic acid,

gl ycol i ¢ ade @, Pharmagausically acceptablei saltaef snchneompouadi 03 phermacgpiieallycictive

ascorbi ¢ agl i MRl ak GnEah 1o M PERNELS 18Ry a2t BBufcA%bSucedFhiofifh ' ©
metabolism in the body of a specified compound or salt thereof. Prodrugs and active

metabolites of a compound may be identified using routine techniques known in the art

20 See, e.g., Bertolini, G. et al,, (1997) J. Med. Chem. 40:2011 2016; Shan, D. et al,, J.
Pharm. Sci., 86(7):765 767; Bagshawe K., (1995) Drug Dev. Res. 34:220 230; Bodor,
( N., (1984) Advances in Drug Res. 13:224 331; Bundgaard, H., Design of Prodrugs

(Elsevier Press, 1985); and Larsen, I. K., Design and Application of Prodrugs, Drug
Design and Development (Krogsgaard-Larsen et al, eds., Harwood Academic
25 Publishers, 1991).

It is recognized by one skilled in the art that a described herein can be
used to treat an infectious disease or malaria by treating a patient presently afflicted with
the disease or condition or can be used to prophylactically treat a patient. A patient who
is treated prophylactically is a patient at risk for being exposed to an infectious disease

30 or an organism that causes malaria. Such a patient could be a health care worker, a
patient prior to or following surgery or living in or traveling to a location where
gxposure to an organism causing malaria could occur.

Pharmaceutical compositions suitable for use in the present invention

include compositions wherein the active ingredients are contained in an effective



acid, sulfanilic acid, and fumaric acid. Exenplary base-addition salts

i ncl ude those derived from ammoni um hydroxi des (e.g., a quaternary anmoni um
hydr oxi de such as 10 tetranet hyl anmoni um hydr oxi de), those derived from

i norgani ¢ bases such as alkali or alkaline earth-netal (e.g., sodium
potassium Ilithium calcium or magnesi h?w) hydr oxi des, and those derived

f rom non- t gbentas getibe iPimBHdedSipag. basi ¢ am no acids. The salt may be
prepared by nethods known in the art. "A phar rraceuti cal | y accept abl e

prodrug” is a conpound at ma 15 copvert under si.ol ogi cal

condi ti ons or by sol \ﬂbf‘é‘gf@“ tt(b}/l%ehaé?t@f)é‘&gr?é]%'&&c Fi5 6eu¥19 céPmPOS“‘O“S
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active netabolite” Is intended to armaco active product
pr oduced tbmdughﬂavm’ﬁr@spbm]smntmetbhe’l“}b&)ggepmfatlans pegi e Edmubatgb indny foreal t

t hereof . Prodr and IRY abolites of a conpoupd may be identified
usPng rout P}‘Pgl h’ﬁtl ’&Q}Z‘é‘nﬁ?fﬁ%gﬁ 1% [FPRYES, %I? eRERS, ROvlers, BéquaIS. H}dha lapgs, ot
al ., (1997 i
oy 02 by, IG5 SRR TR SlpPloos sy B M),
(1984) Advﬁﬁﬁﬁﬁatiolﬂs Dpillg, B&ﬁulei&:rﬁlﬂéoﬁﬁ]pat@dmd@ﬁe@ﬁdns Holutibas i lipvsehePaatlr ugs

(El sevier Press, 1983%1 and Larsen, K., Design and Application of
Prodrugs, Drigpartiolsi Jhe shampsoeiah ﬁ%mula(tmﬂwé &Eamaeruwls@w be mgnufacaged |

Har wood Acg}fi | ers ?ngﬁlglk" l?xﬂ)%is forlﬁr%éznné‘jghzgﬁ} f&glmf:&gﬂoﬁt)f fNe. gz,kﬁéull d in

the art th €ésc herein ca rea etti®gus sease
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condition or can be used to prophylactically treat a patient. A patient who
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fectl ous r sm t hat e uch a_patient
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mal aria could occur. Pharmaceutical conpositions suitable for use in the

pr esent i nwexilipges thah&icilitatecpragrssingicfribe wbléveetampdvads dutovpreparefroadivriels ar e
tai ned in an _eff t| ve & anpunt to achieve its intended purpose. In
ition t8alfﬁ ((,ltp %n?CﬁB c‘éaéllyem s, these pharmaceutical conpositions may

contain suitable pharmaceutically acceptable carriers, excipients, diluents,

sol vent s, The compositions of this invention are conventionally prepared as

tablets, capsules, powders, aerosols, inhalants, suppositories, syrups, suspensions,
slurries, time release formulations, sustained release formulations, pills, granules,
emulsions, patches, injections, solutions, liposomes and nanoparticlestablets, capsules,
20 powders, aerosols, inhalants, suppositories, syrups, suspensions, slurries, time release
formulations, sustained release formulations, pills, granules, emulsions, patches,
( injections, solutions, liposomes and nanoparticles or other forms depending on the
manner of administration. The nature of the pharmaceutical composition employed will,
of course, depend on the desired route of administration. Suitable routes of
25 administration are those known in the art and include, oral, inhalation, rectal,
transdermal, vaginal, transmucosal or intestinal administration; parenteral delivery,
including intramuscular, subcutaneous, intramedullary injections, as well as intrathecal,
direct intraventricular, intravenous, intraperitoneal, intranasal, or intraocular injections.
The composition may be administered either alone or as a mixture with other

30 therapeutic agents.

The exact formulation, route of administration and dosage can be chosen
by the individual physician in view of the patient’s condition. In accordance with good

clinical practice, it is preferred to administer the composition at a dose that will produce



bi nders, flavorings, colorants etc. The preparations nmay be fornmulated in
any form5 including but not limted to tablets, capsules, |ozenges,

powders, aerosols, inhalants, suppositories, syrups, suspensions, slurries,
time release formul ati ons, sustained rel ease formulations, pills, granules,
enul si ons, patches, injections, sol uti offs, | i posomes and nanoparticles. The

phar maceut desired bffedn hathbensusihg uhéud v@Riliskie efRytsbe manufactured in manners
general |y known for preparing pharmaceutical conpositions, e.g., using 10

conventi onal technigues such as xi ng, dissolvin ranul at
i agee- naking, - Iovi SGEI BT Sty SietyT Hnousho ST Sbs oW GaP fEotT
| yophi l'i zi rmP@ét{tﬁﬁlc%En't GRAt wiIPTelTkk 3hd %mogr@%{o%%fmee{cme% & tissue

convention manner ng one or nore cally ac@epta le carriers,
whi ch may betaelaaohadr hnoan ebet iipbedng soughtd  auxiliaries that facilitate
processing of the active conpounds into preparations which 15 can be used

pharmaceutically. The conpositions of this invention are conventionally
prépared as tabl etsA theprngrieallypelfersive ammmbsan e ragddy dstesmingdpbroghe or i es,

Syrups, Suﬁﬁ?ﬁﬂﬂlglo&ﬁgnosﬁhldﬁrése&w SR iH§hEa] oy erlﬂ'g’ t&dveRiSnal %L%hﬁ;‘g@ﬁe%cf el ease

formul ati ons ranul es emul si ons, patches, 1n] ectl ons utions,
| i posomes hhdoh‘fali‘{éﬁ%rfﬁu&tﬁ e%':tt@zs%t@dercaﬂ%leg% Cl?@%%éh n gefegminng the

i nhal ant s, t}ﬁ%?_ﬂﬁﬁéa‘ll?réf%%t awuﬁp&he He§d) e RShBASor @fi fe\&fo‘r@%rc Eédl‘.ﬁief&l' E I
formul ati ons, sust.ai ned rel egﬁgl rul’ati on ‘{anu es, si ons,

pat ches, ARssliRg agnosigippipeyding) %@gbh%steitm thf—‘awsblaw P4lieat; dfs Sl?Fh@F f or s
dagpendi ng and tgaeeralrmnﬁr th@fspa@im: Histhdedink 6led; e dagiedof oRfintdifemdiarorageut i cal

conposi tion e 0 of cours n the desired route of

OO RSB o alca: g EesSoite 55 Gl B0 B er s oo n ¢ ne
art and i n@ﬁmdﬁstexedalthe mthﬁl afladmlmemtoal ,the tbi@ﬁzadﬁﬁmyl chatagemidlc, of the
transnucosal_ or |nt nlnlstratlon Rar eral deliver cl udi ng

o e o Praptaginh e dpiidEied T P ek s AT R uft B eotRquiGadhedipdtion

i ntrat hecaland oﬂhermdrtva.nMrcamtmcescul ar, intravenous, intraperitoneal,
intranasal, or intraocular injections. The corrposi tion nay be admi nistered
eiltther al one or as aAnicompoendi ofh tlt heesenBOntdnsipapeay i be agerinsterethén exact

formulatio rou f ni stration and dosage,can be chos by .t

| naivi dual Bagttrall eRSTI BB LS g rui oS Ehng o By HeeBTe wi t n

good cli niggltiRr ARLMAE of Ithe 'c%ml@f)ﬁ‘ﬁcﬁréfeﬁ'letﬁe@ﬁﬂﬂ\}eﬁﬁgﬁ rﬁzﬂﬁb&%@&?’% tegn at a

dose that wll produce 20
modulate, attenuate, reverse, or affect malaria in a mammal. An "effective amount" is
intended to mean that amount of an agent that is sufficient to treat, prevent, or inhibit

20 malaria or a disease or disorder associated with malaria. In some preferred

embodiments, malaria or the disease or disorder associated with malaria is caused by a

Plasmodium parasite, preferably, P. falciparum, P. vivax, P. ovale, or P. malariae.

For example, a therapeutically effective amount of a compound of the

invention ranges from about 0.1 to about 1,000 mg/kg body weight, preferably about 0.1

25 to about 500 mg/kg body weight, and more preferably about 0.1 to about 100 mg/kg
body weight. The skilled artisan will appreciate that certain factors may influence the

dosage required to effectively treat a subject, including but not limited to the severity of

the disease or disorder, previous treatments, the general health and/or age of the subject,

and other diseases present.

30 Moreover, treatment of a subject with a therapeutically effective amount
of the compound of the present invention may consist of a single administration, or
alternatively comprise a series of applications. For example, a subject may be treated

with a compound of the present invention at least once. However, the subject may
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desired effects w thout causing undue harnful side effects. The term"an

ef fective anount”™ neans the anount of the drug or pharnaceutical agent that
will elicit the biological or nedical response of a tissue system animal
or human that is being sought. 5 A therapeutically effective anbunt can be
readily determ ned by the attending didgnostician, as one skilled in the
art, by us

under anal g%%ﬁ%%ﬁ@%%? n%l{eds &}ﬁaﬂdgjﬁﬁ) g?%%ﬁé%»\@ﬁ?%%@?g%%u@% é:@
anount, t hereatamat perioil Tihererghth bAtHedraatmee petod ndik degerldyort M eariay b ﬂidtdﬂg
di agnost i cian, including, but not limted to: the species of patient; its

si ze, age, syql agribe spyisERR0T inlammgtion.Hhe eonsentrationdind agwty oR8E vemPouKs oflegr ee
of or involye e S

"t vi dual apreern nyqrn, SF 6Ctirnor R SRATE ol el GRRRREL Bos WA

adri ni str ataffecnwctdmeagﬂ sfatiaicbapblind ysed Har acdi@entshiCimefeabdior dgrepanadri tha

adm ni stered; the dose regi nen sel ected; the use of concom tant nedication;
and ot her reweyahe paftics atmeat Chengos iaslepragrmasresulhang pecoui anpakeahbY on may
e adm i SaRSHal dufhostOARCRELERI Yol 3150 AUBNAL hfuft TRTIRBYED as 2

human. Therapeu I've  anou [ he present

i nvention ngy Hz:ereqﬁneai (The tb@ioundsEfitie @te@emahwmﬁma beexdhimtstered béfbfeect
malaria in a mammal . An "effective amount” is intended to nean that anount

of an agentduripgtaftes ogafcpn@ir@ﬁpnﬁlaﬁr@crf@aposup&@mﬁﬁna of a Plapmpdwnpgargsieari a or a
di sease or disorder associated with malaria. In sone preferred enbodinents,

melaria or the di seasg,eq eﬂﬁgﬁ eflg ﬂ%ﬂ?&h &ke Y Qcﬁ“%h@idv%nﬁ&a &%‘éﬁ&&e&’y a

Pl asnodi um parasite, prefera arum . ivax, P. ovale, P.
mal ari ae. %@rmdMepﬂlpdemnﬂhﬁrtmahumqab Icharacﬁtéﬂsitcs\oétlaamwt coﬂnpaumbamiahmd of

t hée t f thlt thQO / kg bod ht
prefelrg\tf; plé%gﬂ{ar gegpez%lg% eggghpegg@e}?@f‘ HB%;‘»‘“W@PE% ’8’5 3t vg ; &ferably
about 0.1 tg B%n%lal I e}agvpe&lx gp{them&n%@bf fdividdatsan wil |

appreci ate t t cer act ors uence osage required to
effectively treat a subject, |ncI ud| ng but not limted to the severity of
the di sease or di sor deicifyrandi therapeutisaatfreasyf suelec‘gén@tmls che ke dptezmigedr age

of he subje ot her ..di,.seas Mor eover . treatnent
Fect i SenalSis B eRbar FrarAlR SR O SR e TR o Bre
pr esent | N\R{Er Biin T 199090, 56 (18E dBseSlkiha]l © FYThIhe (pbphla@sh) 8 the ED.sub.50
(the dose therapeutically effective in 50% of the population). The dose ratio between

ect

toxic and therapeutic effects is the therapeutic index and it can be expressed as the ratio
LD.sub.50/ED.sub.50. Compounds which exhibit large therapeutic indices are preferred.
20 While compounds that exhibit toxic side effects may be used, care should be taken to

design a delivery system that targets such compounds to the site of affected tissue in

——

order to minimize potential damage to uninfected cells and, thereby, reduce side effects.

The data obtained from the cell culture assays and animal studies can be

used in formulating a range of dosage for use in humans. The dosage of such

25 compounds lies preferably within a range of circulating concentrations that include the
ED.sub.50 with little or no toxicity. The dosage may vary within this range depending

upon the dosage form employed and the route of administration utilized. For any

compound used in the method of the invention, the therapeutically effective dose can be

estimated initially from cell culture assays. A dose may be formulated in animal models

30 to achieve a circulating plasma concentration range that includes the IC.sub.50 (i.e., the
concentration of the test compound which achieves a half-maximal inhibition of

symptoms) as determined in cell culture. Such information can be used to more

accurately determine useful doses in humans. Levels in plasma may be measured, for



alternatively conprise a series of applications. For exanple, a subject may
be treated w th a conmpound of the present invention at |east once. However,
the subject may 21 treated with the conpound from about one tine per week
to about once daily for a given treatrrﬁ t period. The length of the
treatnment period will depend on a varie 2 of factors such as the severity
of i nfl ammekample, thleigh pacfentarat liqnidashebmardbgrapliyy of t he conpounds of the
present invention, or a conmbination thereof. It will also be appreciated
that the 5 effective f . for .treatment may increase
or decrease over theﬁgigogl?@eeﬁg)f)%%%pl)%\% |1§§ﬁgsr°%$§&ei}é?rﬁ%lﬁ?9ls anges in dosage
may result and becone apparent by standard di agnostic assays known in the
art. In sone instancds chhbaVeldddni meainganiiniectiommyditeeser equi red. The
conpounds of the present invention nmay be adm nistered before, during,
after, or a conbinatison t . r ja or a Pl hum
parasite. 10 The spe(%'fi cg?%rﬁﬁtly%ﬁ%ﬁéog%é%‘gwﬁﬁl%&f%l?r?gmgfjaﬁﬂgﬂ?lgventi on
ar & di ct at e vVipugands dhrtaatihy afl aifenidentisedzet he uni que characteristics of the
active compound and the particular therapeutic effect to be achieved, and
the limtations inherent i h t of. co undi ng such an active conpound
for the treatment of ¥ ndi ﬁ%&a@%ﬁ‘gﬁt@i@t qﬁ‘%&“‘%‘ﬁ ¥p¥utic efficacy of such
conpounds can be determ ned 15 by standard pharnmaceutical procedures in
cell cultures or expeyi rrermkf-@zmwv&mve@.oganalégorsﬂgtceﬁ@bﬁﬂdﬂmhmm.sub.50
(the dose lethal to 50% of the popul ation) and the ED.sub.50 (the dose

t her apeut i d3P[clasefardregtingan infatvnsdisedse. popul ation). The dose ratio between
toxic and therapeutic effects is the therapeutic index and it can be

expressed as the rati L 0 . whi ch exhibit | arge
t hg P LOygyb; (ﬁof(olzg)eoa?t\%% @ane@%cﬂf%Q§e g

rapeutic indices are preferred. e conpounds that exhibit toxic
side effects may be used, care should be taken to design a delivery system
thHl targets such corfpound$A¥ol Qlrderiyptieesof anglpescoranycompaend of theoNefe¥- t o

mnimze p ntial danmpge to uni nfected cells and, thereby, reduce side
ef fects. T(r)llgﬁ&ifts%k%g’fegﬁﬁ%ﬁﬁ%r}fgcﬁﬁof‘lﬁ BE8F culture assays and ani mal studies
can be wused in fornmulating a range of dosage for use in humans. The dosage

of such 25 conpounds’.l i esNANet®rfabtryatuigtani infeatiowsnliseasd. ci rcul ati ng
concentrations that include the ED.sub.50 with little or no toxicity. The

dosage may vary wthig thi A di n on the a [ | oyed
and the route of adm't?ni st r%@&gﬂ%‘#ﬁﬁgﬁ%&or%?lggsn% an@&r?gl%éﬁlgﬂeﬂtfstg%@dﬁ?{)he
met hod of tiwe d3y eittieating b enfediiaaRedsecal |y effective dose can be

15 9. NAV-103 for treating an infectious disease.

10.  NAV-103 derivatives or analogs or any compound of the NAV-

103 class for treating an infectious disease.
11.  NAV-105 for treating an infectious disease.

12.  NAV-105 derivatives or analogs or any compound of the NAV-

20 105 class for treating an infectious disease.
13. NAV-082 for treating an infectious disease.

14.  NAV-082 derivatives or analogs or any compound of the NAV-

082 class for treating an infectious disease.
15. NAV-083 for treating an infectious disease.

25 16.  NAV-083 derivatives or analogs or any compound of the NAV-

083 class for freating an infectious disease.



estimated initially fromcell culture assays. A dose may be fornmulated in
ani mal nodels 30 to achieve a circul ating plasnma concentration range that

i ncludes the 1C sub.50 (i.e., the concentration of the test conpound which
achi eves a hal f-maxi mal inhibition of nptons) as determned in cell
culture. Such information can be used t©" nore accurately determ ne useful
doses in humans. Levél.s i NAW-A88domesating amedeumoasidistaze. 22 exanpl e, by high
performance |iquid chromatography. Enbodi nents of the invention described

e el L VAR S 0RO A AL SRS S AR R ) e

for treatipsg dﬁssifﬂfﬁeét{r{glm iAfesR@asdisedse. NAV- 029 for treating an infectious
di sease. 4. NAV-029 derivatives or anal ogs or any conpound of the NAV- 029

class for treating an.infecti di sease. 5.. NAV-101 for treating an
i nfectious disease. 19 6.%‘(/%8@%&94@&??9@%“’6&“5 éﬁﬁ‘?SSgs or any conpound of
the NAV- 101 class for treating an infectious disease. 7. NAV-102 for

trgating an infections. di 3pe8d.17Yeriidived O2ardRigs \va by ESmpsurdAIGISAGL. any
conpound of the NAV- 102 class for treating an infectious disease. 15 9.
NAV- 103 f oft 17 elask fonteating anfigtectionisdisiasease. 10. NAV- 103 derivatives or

anal ogs or any conpound of the NAV- 103 class for treating an infectious

di sease. 11. NAV-105)jor ih6atAng @&hi@é@%ﬁ' Yg pdkstg B ds d Virddo
derivatives or anal ogs or an corr;gour(;’cil 0 e NAV- Zg 105 ¢ argg %‘r%ér% treating
an i nf ecti farsledéloping@antithdlaridlfdénd@dinfior treating an infectious di sease. 14.
NAV- 082 derivatives or anal ogs or any conpound of the NAV- 082 class for

oo 10 30 100 ods O SREa eo b H O RS P "
v developing antibacterial compounds.
23.  An antimalarial composition wherein the inhibitor of fatty acid
synthesis used is (E and Z)-5-((furan-2-yl)methylene)-2-thioxothiazolidin-4-one of
general formula 7, wherein the R group can have H, -(CH3),-COOH (where n 1s
1/2/3/4/5/6) or aromatic ring that can have various permutations and combinations with
15 any alkyl or alkyloxy group or halogen atoms e.g. fluoro / chloro / bromo / iodo or nitro
or amino or cyano or carboxylic or aldehydic or hydroxy or acyl or amido or CF; or
CCly or CBr; or Cly group, etc. Similarly R’ group can have the one or the other of
various permutations and combinations of the R group. Position X can be O, S or NH

group.

?&1 24, An antimalarial composition as in # 23, wherein R is H, R’ 1s 2,5-
dichlorobenzene ((CsHs)-2,5-C;) and X is O as exemplified by formula 1 (NAV-048).

25.  An antimalarial composition as in # 23, wherein R is 3-
trifluoromethyl benzene ((CgHs)-3-CF3), X is O and R’ is 3-carboxy phenyl ((C¢Hs)-3-
COOQOH) as exemplified by formula 2 (NAV-029)

25 26.  An antimalarial composition as in # 23, wherein R is H, X is O
and R’ is 3-chlorobenzene as exemplified by formula 3 (NAV-101)

27. An antimalarial composition as in # 23, wherein R is H, X is O
and R’ is 3,4-dichlorobenzene as exemplified by formula 4 (NAV-102)

28. An antimalarial composition as in # 23, wherein R is H, X is O



083 class for treating an infectious disease. 23 17. NAV-038 for treating
an infectious disease. 18. NAV-038 derivatives or anal ogs or any conpound of
the NAV- 038 class for treating an infectious disease. 19. NAV-117 for
treating an infectious disease. 5 20. X-ll? derivatives or anal ogs or any
compound of the NAV- 117 class for treafing an infectious disease. 21. Enoyl
ACP r educt as&Rérsz3dreichiorbberizahecaspxemplified by trongula 2(gaV-1F30r devel opi ng
antimal ari al conmpounds. 22. Enoyl ACP reductase enzyne in a bacteriumas a

commos t1'on wherei n ¢he. i Al BEGTLY Srmpry L fan e heneer kB S AR and”
Z) - 5- ((f ur apd R* W 3, Flidh¥drehéhzere dshixex@lifit@Be kirfiuls ¢ (0A¥-1d5). general formul a
7, wherein the R group can have H, gh?CHZ)n COOH (where n is 1/2/3/4/5/6) or

aromatic ring that c have vari.ous. pernutati ons and, conhi.nati.gns with 15
any al kyl or al kyl ox?r(}groﬁl Wlnﬁﬁqogtfgﬁmﬁ?morbw ereyy the “Oc’fl‘?fgﬁtﬁ’ ¥1dyr onp

1 040 or ni Lo @nedd us%gw@ 4 B aBen id&?cr-?-@ﬂéélﬂé&tﬁia%ncﬁﬁ-d?&ﬁé%ggﬁ]ﬁframﬂﬁ y or

acyl or amdo or CF3 o CC13 or r3 or group, etc. arly group
can have t Hg vdrecinR, tzheipatahdnveoH, -(Cah )00 efwhetat isoli?/ 34tV 6 aadti nal, i ons of

the R group, _ Positi X.can be Sor NH "~ group. 24 24. An antinmal ari al
conposi ti orﬂcgé)n'i‘hl(@ﬁgéx,""}\ﬁﬁe‘? & H%ﬁ/“i/ ) qn argmaticgring Wat GindWare VyHKz ene
((CBHB) - 2, 5- [ : i f i Y, - 04 5. An
antimal ari iﬁ%ﬁg@gi%ﬁgﬁm&sﬁﬁﬁ%&%%ﬁ%lggleé}nanémé)gu%ﬁ H} Pé%%( eg‘nﬁ%rﬁ?/? benzene
((C6HS) - 3- Gd)o / chldrs /Branel/ Wdoios ndrcc@rdndiny opbeiny lor €466k )c- 3-al dsbXat): oas
exenplified by fornmula 2 (NAV-029) 25 26, An antimglarial conposition as in
# B3 wher dwAroRyios agyl ox amidaor GisPrECly 6 §Beafirdrlopedimetiey] aguno@rfiethyl ed by

R e e A
(NAV-102) Z8)0ANwaBte il 182/8 &V S/6 psray ialkiyd 6r AlkyloRy #rodip,or Wapkeh BtoRsiesg. H, X is 0
fluoro / chloro / bromo / iodo or nitro or amino or cyano or carboxylic or aldehydic or
hydroxy or acyl or amido or CF; or CCl; or CBrj or Cl; or dimethyl amino or diethyl
15 amino group or an aromatic ring that can have various permutations and combinations
with any alkyl or alkyloxy group or halogen atoms e.g. fluoro / chloro / bromo / iodo or
nitro or amino or cyano or carboxylic or aldehydic or hydroxy or acyl or amido or CF,
or CCl; or CBrj3 or Cl3 or dimethyl amino or diethyl amino group or fused phenyl ring,
etc with one or the other of various permutations and combinations of the R; group. R,
20 can have H or OH or O-(CH;),-CH3 (where n = 0/1/2/3) or dimethyl amino or diethyl
amino group or fused phenyl ring or dioxolane ring with aromatic system with various
{ permutations and combinations at R; and R3. And R4 group can have H or OH or any
alkyl or alkyloxy group or halogen atoms e.g. fluoro/chloro/ bromo/ iodo or nitro or
amino or cyano/ carboxylic/aldehydic/ acyl/ amido CF; or CCl; or CBr3 or Cl; or
25 dimethyl amino or diethyl amino group or / fused phenyl ring or dioxolane ring or
benzyloxy or benzoyloxy/-OCOC¢HsCl/-OCH,C¢H4Cl etc. with one or the other of

various permutations and combinations of the R, group.

31.  An antimalarial composition as in # 30, wherein the R; group can
have 5-carboxy pentyl (—(CH;)s-COOH), R; can have -OCHj; and Rj can have -4-chloro
30 benzyloxy (-OCH,(C¢Hs)-4-Cl) group as exemplified by formula 8 (NAV-082).

32.  An antimalarial composition as in # 30, wherein the R; group can
have S-carboxy pentyl (—(CH,)s-COOH), R; can have ~-OCHj3 and R; can have 4-
hexyloxy (-O(CH,)s-CHj3) group as exemplified by formula 9 (NAV-083).



24 and R is 2,3-dichlorobenzene as exenplified by formula 5 (NAV-103). 29.
An antimal arial conposition as in # 23, wherein Ris H Xis 0O and R is
3, 5-di chl orobenzene as exenplified by formula 6 (NAV-105). 30. An

antim crobial conposition wherein the i g?l bitor of fatty acid 5 synthesis
used is (E and Z)-5-benzyli dene-2-thi ox6thiazolidin-4-one of general formula
12 wherein R, group 33an hareartimal{rHRYmpGORG {snindi 30, whesid 1H2/R3/gddilGnand X =

Var ous pePRIR S ORSYREY GbE R s KaethOaYRt AN Be ot PRty BFoLD o

hal ogen at Quex&nlifiedf RAuta 19N WR.04gProno / iodo or nitro or amno or
cyano or car bOX}}gI c orf aldehydic or I0 hydroxy or acyl or am do or CF3 or

CCl13 or CBr3 or C13 or dinethyl am no or diethyl ﬁam no roup, etc.
Sinilarly R3 group caft- havkn #itipalatiabepmponidesin # r@We nis
1/ 2/ 3/ 4/ 5/ I u o Iuoro/
chl%oro / b?%rmlgl}e%? Cgl){lha e{?gﬂ%ﬁw)n%%ga‘gerégo roﬁor%ﬁ?@%ﬁ%@h? rgr}ulaaI dehydi c
or hydrox;(N@N apml or am do or CF3 or CCl13 or CBr3 or Cl3 or dinmethyl am no
or diethyl 15 amino group or an aromatic ri ng that can have vari ous

permnut ati ons and compi_nations . wi.th any alk hal ogen
atons e.g, fluoro /ngﬁl or &} a’HPBWIQ‘l cp HBSlﬂe’/nacrﬂOf Egér*&?g#‘%{)ggg"@‘ﬁgﬁb or

car boxylic gqor CBr3
or C13 or {Pénlél?rhﬂﬁ&)iﬂ n%ﬁrbﬁﬁéﬁéé a%gﬁa‘%%érg o“&%mo@q%tﬁéée"gﬁ% ﬂyogr ri ng, etc

wi th one ordragse ot her of various permnutations and conbi nat| ons of the R,
group. R2 20 can have Hor OH or O (CH2),-CH3 (where n 0/1/2/3) or

diqethyl amino or diethy I used r xol ane

ri 7g with aromatic s?igtem ﬁint Pl{?g%ir ﬂésjompoglrnr?ﬂtaﬁ?(?glﬁlgég#c?Bcag‘g‘% ]i?cﬁ"fg at R
R3.  Andhd¥éhagl AP redilcth\e@ziin® belolhsab aﬂ??lasﬁldémlm Specitk oy h@myn gf oup or

haI ogen atons e.g. fluoro/chloro/ brono/ iodo or nitro or amno or cyano/

car boxyl i c/aalmldlﬁ)ylﬂift:/ acyl/ am do CF3 or CC13 or CBr3 or C13 or 25 dinethyl
am no or diethyl am no group or / fused phenyl ring or dioxolane ring or

benzyl oxy or benzoyl y/-%‘.@@ the ot her of
various pernutati ons@gnd conbi nat'i ons O%Qﬁﬁ‘ﬁ%ﬂ grglg%xlggtfﬁ’hg %%lgmal ari al
conposi ti ordrags dgainkt &1y, ofthe pahogeniveménbgs oﬂﬁxe@a&s Alpmtmpﬁexaar boxy pentyl
(-(CH2)5-COH), R2 can have -OCH3 and R3 can have -4-chloro 30 benzyl oxy

(- LH2(BH5) -4-Q) grQup Fnoyf QY ehi&de e%zyme as f!tgru% t %I@’r n d%vélopmg

drugs against pathogenic organisms having the type II FAS with a functional Fabl or its

analogs.
39. Inhibitors of Enoyl ACP reductase in treating malaria caused by
Plasmodium falciparum.
ﬁ-{, 40. Inhibitors as in # 24 wherein the organism may be Plasmodium

of any human or animal origin.

41. Inhibitors as in # 24 wherein the organism may be any organism

causing a parasitic infection belonging to the class Apicomplexa.

42.  Inhibitors as in # 24 wherein the organism may be any
25 pathogenic organism with a type II FAS and having the enoyl ACP reductase enzyme
(Fabl or its analogs).

43. An antimalarial composition comprising NAV-048, NAV-029,
NAV-082, NAV-083, NAV-038, NAV-101, NAV-102, NAV103, NAV105 or NAV-
117 or their pharmaceutically acceptable derivatives either alone or in combination with

30 one or more known antimalarials alone or along with a pharmaceutically acceptable
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32. An antimalarial conmposition as in # 30, wherein the R group can have
5-carboxy pentyl (-(CH2)5-COOH), R2 can have -OCH3 and R3 can have 4-

hexyl oxy (-Q(CH2)5-CH3) group as exenplified by formula 9 (NAV-083). 25 33.
An antimalarial conposition as in # 30, wherein the R group can have

4- hydr oxyphenyl (-(C6H5)-4-0H), R2 can hve H and R3 can have - OCH3 group

as exenpl i fAGEvaY of PHMHNR oA cANAV- 038) . 34. An antinmalarial conposition as
in # 30, wherein the R, group can 5 have phenyl, R2 can have OH and R3 can

have OH group as exenRI ifi ed by formula 11 (NAV-117) 35. . An anptinalari al
conposi tion accordi ng*to #4830 imalaziabepmpositionncomprisiny asiwbibiiorpEsovbar um i s

g
resi st ant tﬁc‘i‘b%@dc &H'(P&Igércxg@%&hﬂﬁ{euﬁgﬁI@E% lﬁé g@%ve\"rt]%éjmﬂ%? %f%ge oty 36. An

antimal ari al conposition ereil enoyl ACP

reduct ase editmj{himatbﬁi witgsnd or MoK lﬁﬂomrmdmatmrﬁtsemwr@iodgumaor ani mal
origin. 37 Enoyl ACP reductase enzyne as_ a drug target in devel oping drugs
agaP nst anypléﬂfm@?Féltlﬁ%liBh%f(f;émble@M@@r@fdllﬂlﬁ@ (E|aé.:§§13}5<pl conpl exa. 15 38. Enoyl
ACP reductase enzynme as a drug target in devel oping drugs agai nst

pat hogeni ¢ organi snms havi n@nthAGnd¥Ra! tdm dfd@%o‘ﬁatshn#ﬁ‘é?%@%relﬁfﬂ@ or its

anal ogs. 39. Inhibitors of Enoyl ACP reductase in treating nalaria caused by
{{ Pl asnodi walafialnedyptzer ecarsedity Masmbdmmb“alcmasumsvr by any gthendrecies of t he or gani sm
may be PI asjgggi u%n off an humanag animal origin. 41. Inhibitors as in # 24
wherein the M PETAMVGER sm  causing a parasitic infection
bel onging to the class Apiconplexa. 42. Inhibitors as in # 24 wherein the
organi sm may be any 286.pat biggeninct Q8@aEI29Mivdréih tike doyfmsitiondy endetiavi ng t he
engyl ACP reductase enzyne Fabl or its analogs). 43. An antinalarial
cor}éoy ti Ontrggyp@r@g',pﬁ@asm\yog igion KpRzed by any organism of the class Apicomplexa.
{
47.  Use as in # 28 or # 29 wherein the composition may be used in
treating any pathogenic condition caused by any organism having the type II FAS with

a functional enoyl ACP reductase, i.e. Fabl.

48.  Use as in # 28 or # 29 wherein the composition may be used to

15 treat chloroquine-resistant or any other drug-resistant strain of Plasmodium falciparum.

49, A method of inhibiting the growth of malarial parasite by the use
of NAV-048, NAV-029, NAV-082, NAV-083, NAV-038, NAV-101, NAV-102,
NAVI103, NAV105 or NAV-117 or similar class of inhibitors or any other inhibitor of

the enoyl ACP reductase enzyme wherein the method comprises the steps of:

v . Monitoring the incorporation of [3H] hypoxanthine in

nucleic acid as a quantitative indicator of the inhibition of the parasite growth

. Examining smears of in vitro treated cultures for

morphological features of the parasite as an indicator of growth.

50. A method to determine the antimalarial activity of a compound to
25 inhibit the elongation of fatty acid synthesis in a malarial parasite, specifically the enoyl
ACP reductase enzyme wherein the method comprises the spectrophotometric
measurement of its activity using crotonoyl-CoA, crotonoyl-ACP, enoyl ACP reductase
or other intermediates of fatty acid synthesis as substrates. The method comprises the
detection of the product of the enzymatic reaction following the separation of the

30 substrate and product by reverse phase-HPLC.



NAV- 082, NAV-083, NAV-038, NAV-101, NAV-102, NAV 103, NAV 105 or NAV- 117 or
their pharmaceutically acceptable derivatives either alone or in conbination
with 30 one or nore known antimal arials alone or along with a
pharmaceutically acceptable 26 adjuvant ﬂr a diluent or a carrier. 44. An
antimal ari al conposition, conprising an #hhi bitor of enoyl ACP reduct ase
(Fabl) or its pharmacéutica ﬂnythadcf@mc&lahmgdﬂﬂtu@m‘singsheﬁdmﬁy ofiboye AGIP i n

combi nati on th one or mﬁ)re knovvna E’ralarlals al.one or al &/l\nthaS
phar maceut i E‘%YIPF?S%%%E&B & td] lwama pieRtion SAMPESING tl&%‘r‘%eloguam eculagy
antinmal ari a el g?l'fRPPﬁ‘éddc&sgoizggﬂfarﬁl ggra%er ein the nmlaria nmay be

caused by Pl asnodi u ci parum or by any other species of Plasnodi um of
human or animal origin. 46. Use as in # 28 or # 29 wherein the conposition

may be used in 10 treéati ngomppupdy MaM-D48, doiilEP oNAYa0EL N AY-083yNaNgani sm

f the cl 9 wh t
maySbe usedo? AV g ValTR DU VHEENAY (i T s 19ksad 0By NS gl am
haVI ng the byRe Adp Fee&t%éﬁbed%Em&hamuﬁ%ydmd%% e A Slarial B anyabl .

48. Use as in"# 28 or 9 wherein the conposition may be used to 15 treat

chl or oqui neethesparasitic oopathvgcnmmdltMUg resistant strain of Plasnodium
falciparum 49. A nethod of inhibiting the growh of malarial parasite by
t he use of NAV-048, NAV-029, NAV-082, NAV-083, NAV-038, NAV-101, NAV-102,

NAV 103, NAV 105 or NAY- 11¢dMpoahid N@J‘V 648384 0I020MRIARI_HGT N V- (RAYNGEAEr
i nhibitor of the enoyl ACP reduct ase enzyme wherein the nethod conprises

t heOst eps 0038, MANHIWUr NAGY 1162, NAYAOPANAVI165 ooNANGH] 7 hy pox@miuiuné of the nucl ei c
acid as a quantltatlve i ndi cat or .of the i.nhibition of the parasite growh

Zm ni ng s/UAF Slagies ihany phagmpcentical #PRiigatiGles for  mor phol ogi cal features of
th

parasite as an indicator of growh. 50. A nethod to determ ne the

anti mal ari al acthltysaf a ConfReuddaNIKY-025 NAVLIG0! Nishe 082, 0agutisanNafv-f at ty
acid synthesis in a nmalarial parasite, s ecificall K?)t he enoyl ACP reduct ase

enzyme wher 3% NAY- Hlt, RV dORpNAYES3 1 KA éﬁé@fNép\Frd AEERY eomppad of Bwent of
its act|V|t3§ lragsegrlrg)}m &)ﬁum%ppﬁca&to%noyl ACP, enoyl ACP reductase

15 55. Compounds NAV-048, NAV-029, NAV-082, NAV-083, NAV-
038, NAV-101, NAV-102, NAV103, NAV105 or NAV-117 series of compounds in any

industrial application.

56. A process of inhibiting Enoyl-CP reductase enzyme to treat

malaria and other microbial diseases.

20 57. A process of inhibiting Enoyl-CP reductase enzyme to treat
malaria and other microbial diseases by compounds NAV-048, NAV-029, NAV-082,
NAV-083, NAV-038, NAV-101, NAV-102, NAV103, NAV105 or NAV-117 or their

analogues.



or other internediates of fatty acid synthesis as substrates. The net hod
conprises the detection of the product of the enzymatic reaction follow ng
the separation of the 30 substrate and product by reverse phase-HPLC 27
51. A nethod for screening of drugs usi n%the activity of enoyl ACP
reductase as a target for treating a nmaldrial infection conprising the use
of a nol ecm@i‘« M of enoyl ACP reductase of a malarial parasite. 52.
Conpounds E , -029, NAV-082, NAV-083, NAV- 5 038 NAV-101, NAV-102,
NAV 103, NAV 105 or NAV-117 or any other inhibitor of enoyl ACP reductase
used in conbi nati on WMHOA189%)cTieeWbdd HenblaRepart.a#9a@d.ari al or any ot her
parasitic or pathogenic condition. 53. Conpounds NAV-048, NAV-029, NAV-082,
NAV- 083, NAV- 10 038, NAV-101, NAV-102, NAV103, NAV105 or NAV-117 or any
conpound of2}t he saneSldrmas.ebW. {Ednyn Mredarimpeut 564l (18pP) AaatSoonMi&dbiol.
Conpounds V_O%@s NAV- 029, NAV- 082, NAV-083, NAV- 038, NAV-101, NAV-102,
NAV103, NAVESS WashNgem P or any conpound of the sane classes in any

i ndustrial application. 15 55. Conpounds NAV-048, NAV-029, NAV-082, NAV-083,
NAV- 038, NAV-101, NAV-102, NAV_103, NAV105 or NAV-117 series_of conpounds
in &ny ind¥strial apPbinghiy ¢h: EkapemnEpEedlast dp. anhNsrengayazivbyh - (&893
reduct ase e a | ahi @ and ot her m crobial diseases. 20 57. A
process of ?ﬁ%?@?é@hyﬁhgﬂﬁgﬂq;éduct ase enzyne to treat nmlaria and ot her
m crobi al di seases by conpounds NAV-048, NAV-029, NAV-082, NAV-083,

NAV- 038, NAV-101, NAVg510 V1 V10 I V- 137 I anal ogues. 28
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of a conpound of Fornmula 7 or a phar maceg(ﬁi cally acceptable salt thereof
for preparing a nmedicament for treating prophylactically treating
malaria. 2. The use according to claim1, wherein the conpound is NAV-048,
NAV- 029, NAV-101, NAV-102, NAV-103 or NAV-105 or a pharnmceutically
accept abl e GRIATMGBereof. 3. Use of a composi tion conprising a compound of
Formula 7 or a pharnmaceutically acceptable salt thereof and a

phar maceutical |y acceptabl e adjuvant, carrier, diluent or excipient for

preparing a nedi canent fqr treatipg.or pro hyI ctically treating nmalaria.
4. The use laccordi ng 4§ IaéEPPhPSUH Famly %f@a@a%ll tically\gogersatde saliny- 029,

ther eof | 5 CFRA o tedrtt el i Bln %Ppﬁ%ﬁﬁﬁ‘?ﬁgﬁ“ﬁ?s#%ﬁ?lﬁﬁﬁiﬁ' ° el

antimcrobial or antimnal arl aI conmpound. 6. A nmethod of inhibiting the
growt h of @al ari al pdihasis¢ ecdoyditp® clgien hifwlhidédia tiAGmpidd A28 A VINBLE, DALY -

NAV- 102, NAV- 1 NAV- 105 r simlar class of ibitors .or any

i bi tor SE9CNAVehth AT ol oSk N AT i ararmem et DS RN p T s

t he steps Q&ére&) nonitoring the incorporation of [3H hypoxanthine in

nucl ei ¢ aci as a quantitative indicator of the inhibition of the parasite

growh and b) exam ning snears of treated cultures for norphol ogi cal
f eat ures of3. the par dﬁetﬁaa:smnsitindbmpming)a cgnpmdofl:orﬂduka oéraa conpound of

Formula 7 in the preparatio nmedj canent for hibitin I
enoyl - acyl H’flalfnilacevtlfﬁ Bta%‘fql? k‘dﬂ;tah%afefaﬂgwhéﬂawtw sk ae ig6¥hound of
Formul a 'crﬁn‘fe?,edlﬁ %fp%t i p?eﬂ?jﬁqhﬁmman{eﬁ{ for treating or prophylactically

treating malaria,

4. The use according to claim 3, wherein the compound is NAV-048, NAV-
029, NAV-101, NAV-102, NAV-103, or NAV-105 or a pharmaceutically acceptable salt
thereof.

5. The use according to claim 3 or 4, further comprising an antimicrobial or

antimalarial compound.

6. A method of inhibiting the growth of malarial parasite by the use of NAV-
048, NAV-029, NAV-101, NAV-102, NAV-103, NAV-105 or similar class of inhibitors

or any other inhibitor of the enoyl ACP reductase enzyme wherein the method comprises

the steps of:

a) monitoring the incorporation of [*H] hypoxanthine in nucleic acid
as a quantitative indicator of the inhibition of the parasite growth
and

b) examining smears of treated cultures for morphological features of
the parasite as an indicator of growth.

7. Use of a compound of Formula 7 in the preparation of a medicament for

inhibiting FAB I enoyl-acyl carrier protein (ACP) reductase enzyme.

8. Use of a compound of Formula 7 in the preparation of a medicament for



31 treating malaria by inhibiting FAB | enoyl-acyl carrier protein (ACP)
reduct ase enzyne. 9. The use of claim7, wherein the nedicanent is an

anti bacterial nmedicanent. 10. The use according to claim7, 8 or 9, wherein
t he conpound i s NAV-048, NAV-029, NAV-181, NAV-102, NAV-103 or NAV-105, or
a pharmaceutically acceptable salt thereof.

treating malaria by inhibiting FAB I enoyl-acyl carrier protein (ACP) reductase enzyme.

0. The use of claim 7, wherein the medicament is an antibacterial
medicament.
10. The use according to claim 7, 8 or 9, wherein the compound is NAV-048,

NAV-029, NAV-101, NAV-102, NAV-103 or NAV-105, or a pharmaceutically

acceptable salt thereof.



