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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 Il 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 1 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 I 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 II
fatty acid biosynthesis pathway, found,in nost bacteria and plants, is
typified by the existence of distinct enzymes encoded by unique genes for
cat al yzi rfigetekitiesdpr el grewh ©ndk vi dual chenical reactions required to

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

contrast to the typeeltybAH faﬁ?%’&ﬁlc&%ynﬂ%@ls (t)ﬁét UEdndURGh bR hakteBN ZNdTE
catalyzing all the steps of t at hwa he initial condensation
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reduction a ion réactions ca acy reduct ase

(FabG arsdcéb@m(zeacm&r@@awhd/&mgdﬁdﬁy@w 859). (IE&DAx@torE@tht)o thé @gRAR@AYel y (8,
11 12). There are _ several enzymes known which are involved in the
condensatqheﬁctﬁﬁaecaémdm'étlflwﬁnomé5@%}*%%%&1%%@@ the stas ¢f tha pathivay (H9)-
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is the last enzyne in the cycle, which pulls each cycle of elon atlon to
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bacteria such as ‘the fatty acid 20 synthesis. Hence the present invention
r epr esentrsactionsjhoweday dicojprmt step 0¥ elongteonps icatalyzed usuaMhéJyfaamnglt: MDI;IF owt h of

bacteria conta g ove eSSI abl .con al so
o b t odoraniaeRantaCh e it T PSR IB Ae ACP b i Bt BliRkaeT [hece
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pat hways essential for their growh. 25 The primary aspect is to present
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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-P{Fabl
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 is 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 phar ma(éeuti cally acceptable salts either
alone or in 3 conbination with other Known antinmalarials or antibacterials
al ong wi t tomiphatiamaceithi cethery hm:\erpt abtimaladphsvam santimactepalentaongli ithnt s or
carriers. Surma t he vention The. t met hod.provides a novel

appr oach B’?a“PF‘%e ‘Fﬂb’ ?F&F%tﬁﬁsa VAYS e oﬁﬁ‘é‘?‘%\ﬂ\ﬁaﬁ% S- NAV- 029, NAV- 082,
NAV- 083, NAV-038, NAV-101, NAV- 102, NAV-103, NAV105 and NAV-117. None of

t hese conpounds whi ch have bee%ummhmmfthmlnpaﬁmess any inhibitory activity
for any known enzynme or any biologic activity prior to this invention. The

current nethod al so NAV- 029,
NAV- 082, NAV-083,  NACE ges/éégﬁm@}{‘i‘gﬁﬁ%ﬁﬁ&w%EEI%R&%%%TE%%%%% SEENAV- 117
abr ogat e a:mpcgmdmmwomhwmoam BHAWWASANAY-083, WAYA38, Acw1di hFAVe anot her
aspect of th invention these cl asses of conmpounds, .can be used as
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current et i 8 sing an
i nhi bi torétg)f Fat?le5 g?eggxﬁg]\@?ﬁgb?aﬁtﬁlﬂgn enno |O%n%2%§gﬁgﬁ%hiror%n(99% ntion,
evi dence puoor tarthmntvemtibar Tlad cw&mmepim!i dlsooprogalep evislend thenthe wnohpoliAly- 048,

NAV: 117" oAb W T oS AR oA gl 1 N Bl NASon wi ¢

age o mes KaRWM0SNLMRIAL P ShAlsROMY drbwth oPRR! REEIN IRkl iAGagp! abl e

adj uvant, exci pient, a diluent or S carrier. The inventi al so ‘ates to
treating accmtlmgnalanmbcmhspmmf dmsentnb}pvmtmnugese@éass¢samftconaioandsedanﬂ)ar asite

20 by co nds_ NAV-048., NAV-02 V- 083, . NAV- 038

NAV- 102, LB PFOSTGRIY Y Hiera f’??ﬁeﬁl ngaia&@ Elbf REF angtheraspert st amfefé. t her
al one orlﬂvent@&ﬁ‘evlﬂaﬁdeomr a8 afBmd1a0e doRpbdili® corhprianOhh eihisitdRedipaBNis of the
invention, this antimalarial conposition may be used either for treating

i nfecti onBrOGEdS?deérl @31 erﬁpf&bm@ﬁ afntheapwmrlumn@pno@wéﬁn@pﬁm a5 agfimatatidr i al
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di sease apigiN@VvoML], NA‘&-ID@,F HaIV-103,00AU1 05 opNeawg ed dbyandmyhedfinhibitor 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 tg be understood that both the

f oregoi ng general description and the %ol | ow ng detail ed description are
exenpl ar yamhebnstiquteaprat aff thisepeoifianidnar e i nt ended to provide further

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

included to provide a furtheﬁfi%ggcﬁ%ﬁ&g%p&ﬁﬁsgutr&e i nvention and are
ut e paft of thi

incorporated in 4 and consti specification. Brief
Description of the Figures FIG 1. shows Di xon plots for the inhibition of

Pf Fabl by NAV-048 (RJG. l-pshvw@@ﬁqrspl,otsmwmehibmpp cd REF akhby 088V (0BP (AEnzyme
o ot onoyl RO EL BT REAR (CbtE N TIPRIED e Sl B e

egoy| - ACPtherebdfécastel 00 N ODHi aad Dheur @6@R6A-C3A NAV- 48 wi th respect to
crotonoyl -CoA. Ki was determned fromthe x-intercept of D xon plot

assum ng non-conpetetive, i.nhibitian.. Fig. JA(ii) ,sho initial r of

Pl asnodi um f al ci par E}% eﬁ%@l SiA‘iﬁfﬁ el éﬁgcqijagé’s?%g’(’:‘f’? ggfcipﬁf ‘t"ﬁeenﬁylgégﬁce of
NAV- 48 W fdaué@sPRGE i difNYPpredlhe BN AdRLE MTINRSpdct M fdiéhoyt-Calke kGapds of

Di xon pl ot assum ng conpetitive inhibition. Fig. 1B(i) shows initial rate of

Pl asnodi udsttmivepaomrthe noplercagrof Pigdu ptod sssumesgndroermpetetive iphibgonce of
NAV-82 with respect to crotonoyl-CoA Ki was determ ned fromthe

X-intercept of D xop; Pl of:@SHHI NGtk t i ipY Sl BRIP4 L B(ii)
shows initial rate o%gpP. (THZI cygg?ulm gﬁ%@l éi&ﬁﬁggﬁ)ct éashe:%?me’éc%nl% %AICE t he
plesence ofdudadé 8&actibh hinr depeedsence MADHA VKIS wath detpectmito @dADEHDNKL heas

x-intercept of, Dixon plot. assum ng. non-conpetitive inhibition. Fig. 1C(i)
shows i ni ?tgﬂmlp‘% éo’ﬁftgbﬁd’éﬁ?ffﬁpmﬂ?‘ﬁ’%ﬂﬁ’éf‘ SAmES Ve ItibiiP%se reaction in

the presence of NAV-83 with respect to crotonoyl-CoA Ki was 20 determ ned
fromthe x-intercepFigof 1IB¥iXehovw aiitials saten ¢Tg Phampdiunt ifvieipari binoyBACPFI g.
I C(ii) shows initial rate of Plasnpdiumfalciparumenoyl-ACP reductase
reacti on FedUEEY KReliemietbsipragancasal Wi 82 adbetespech taarspnoxd-Crds Kigeser ni ned

from the wekRliREERBE 0E xPhiRRpPSixAR PHTLOGN: SRFRELE LinfGbRNI bi tion.

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

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

Fig. 1C(ii) 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 Eate of Pl asnodi um fal ci parum

enoyl - ACP reductase reaction in the presence of NAV-38 with respect to
NADH. Ki was det er KiChed sovemnhibetors Figt 8¢A)eNA Vo048 Bign2 () oY A ¥s@A9niFiyg

B o o By 2o BuM e BB Ve Siesd e 2By MV b B st b ey
NAV- 038, mhibidec kedshdvinh iPbiidind sticRS)i dYcirSina&ifeks NAWNhE NenBbhk igndligt i cks,

cofactor in sticks and the enzyme in solid ribbon. 5 Figure 3 shows
i nhi bi ti onblsh. Pf ENR by compound NAV-117. PfENR activity was deternined in
t he presence of various concentrations of the inhibitor (25 nMto 750 nM.

The percent inhi bittigﬁrew@%@@é eligtisd of PANRNS Ecﬁﬁbcﬁﬂﬂ'NRfVEPﬁéaP*fﬂl\‘ﬂUy and

was plotted agai nst ["'og conpound NAV-117 used.” The si gnoi da urve indicates
t he best ddtivity ovastdeterohanesl mnthe Ip@S0nacadiirerivas comdentrhtairasdcoff the imhibigorg2&ph. 10

Figure 4 0 rnhibition kinetics of co und. NAV-117, wi t spect to

Cr ot ooyl TR AR ES T He BeERIa B oo o e s e N B 1 e
concent r af{doRgs ploked a%%&t]lo@%@n%@%d\ﬁ[‘ﬁ]-lﬁ u%@tm@%%mgﬁﬁ divPRRaRce of 250
nM of conpound NAV-117 and 100 M of NADH. Ki was cal culated fromthe

X- i nt er cefe best@it dor thedite and$Coonpetasicalsulataddtin shegraph.r espect to crot onoyl
CoA. 15 Figure 5 shows inhibition kinetics of conpound NAV-117 with respect

ttg NADH det er mi ned s 1 - kot : Dﬁgﬁ S ol sence of
2180 M cr ot noyl CoAl?ll%B{'}%4 %M&g%nn%gﬁ%%n %%g/t}%%ﬂan g\é@é\lﬁ}ﬂﬁﬁ\gm‘igﬁ{%ﬁ%‘?[q of

NADH. Ki wf ciotdmopl Cor Wesrmaled ulsatge Ditanopict. nBfEXNR nves espyed P owo ifngidcat es
nonconpetitive kineti j r ect, t DH. 20.Figure 6 sh i.nhi_bition
of growt hCCB]F‘?‘%t’f?éI.OB%F i\@?t‘g ﬁ‘ﬂéﬂi@%&fﬁ&éhﬁ&?wne IC(% gb‘?re%?&ﬁ‘wgﬁ ’I'{bg\?fﬂ? was
assayed f&fmﬁdﬁn&'NAV-Hrﬁé{ﬁdhmmmfpbﬁ NADIP K Rhaepalhim i ehd RUMMBr LY, _

i ncubating the cultures wwth different concentrations of the inhibitors in

Me2SO ( f i Plat indiates eomatftitove, kifet35 %ith rEépecciolcraipasy! Wor'e checked for grow h
inhibition by m croscopi c exam nation by assessing the parasitem a at every

48 h () 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
puM crotnoyl CoA, 250 nM compound NAV-117 and 50 pM [¢] and 100 pM [<] 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 (c). 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
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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
t he scope of present invention. EXAMPLE 1 30 C oni ng, expression and
purification of PfFabl in E.coli. The "1296-bp DNA sequence coding for P.

f al ci par vmswasfighesthkeyl digestp@\ViEd Kideay cequedying The exbonsios pumse,dbnélonered by

di gestion _and djdeo seguengi Rg. pressi.on ,purpose, .fL.he clone was

tr ansf or WA THETECR gD Le9n bl AP R Ll o g B e s HoGHs "FFE ool | s
were hamegsted, lysyd et anded oaes IRabRdaedth INBU AN EBiprlobaY 386 Rluted NE
protein was el uted u5|n&65teR@grad|ent of 0.3-0.5 Mimdazole and el uted

prot ei n Waingtseen g@dieat obdiG § Myymidszadpenpatured prriapmeEs Zesgisetor pgphobonet ri ¢
assay of ﬁjg_}gﬁ%]aacti vity The activity of the Enoyl- ACP reductase was
assayed by tollTow 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 dodAMRALhbsphate buffer, pH 7.5. The

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

Enzynme inhibition | ﬁh?et}' LA tirQp di Al y
prei ncubati ng enoyfgﬂig:%&?lg uct égggg\%}tdﬁ%t ﬁ?%éﬁ?&’ﬁ‘ﬁa‘%ﬁh oogggggho vari ous
15 concemiCRtrednrtsofwashessgedrizy fidlowang 44@ fodrthé disapearanthiod N\vaBHwagimged t o 25C

and assay was started by the addition of rotonyl, - The i nhibition
const ant SGWORAE 0‘%@? @PH%IW@E?' @e AR I RE élgﬁFﬁﬁPWQr%ﬁU&ﬁOﬁB Mpratogd- /- (

ol 1]/ K QoAhREM RATPH thhE IWhﬂEhMItiEQOﬁm%oéﬂl‘ﬂ; ?hés?h&t,@%uﬁ%ﬁ%l{ R stk presence
of 20 inhibiting compound. See Figures 1, 1A(i), 1A(ii), 1IB(i), 1B(ii),
1C(i), 1®uhdtic,patradidtgrs avede diddined forml the Boghle eeciiph@¢al plats. he dots represent the
vari ous concentrations of inhibitor (NAV-48)at a fixed concentration of 50
m croM crotonoyl CoA (upper line, gxaAMPLE 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+[IJ/K;)

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

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

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 -l ine, purple dots), 100 m croM NADH

(mddle line, red dots) and 200 m croM NADH (lower line, blue dots). 30 In

Fi gure 11N4V8D)taier fned coegsnisaiean ol 4P i(blask clotsc aipperatinednd 0&purnlei dsits,or 7

(purpi e e TROThEARFER AR R0 BRIAG S ERGIRLP8R c) " e oWt of

crotonoyl CoA. In Figure 1B(ii), the dots represent various concentrations
of inhibitor (NAV-BRFigare dBfii)xdt dunaeprtyeat vamowf ccdher(tptiops ef ddtisitorupper

i , 10 lack . d 5 mddle |} d,200 (bl , ol | i

i cr oh of CXARHED 4 S2h5es Shdpfriichy bt SEpuBRe g Soutrtr Jiefol D el ot bns
of i nhi bi i@ddle ﬁﬁtg}/mﬁﬁzoo_a(uﬂ@ dolts¢ @slveg o pRidrail @NADHS0 (bl ack dots, upper
line), 100 (red dots, mddle I|ine), and 200 (blue dots, |ower line) mcroM

of crotonoyl CoA. | igure |C (ii), the dots represent various .. .
concentrations of iﬂhﬁﬁ%{%ﬁcﬁgﬁ‘(‘“{:!\‘k\tﬁ é?i)resﬁft }éarf(i"‘ge‘trﬁ’nﬁ%‘ﬁ@é‘ﬂ{“r 8? iyRbigr 50

(bl ack dongavuiner alfixe8 kondkBfatidresr ﬁpﬁﬁackrﬂo@ﬂh?ﬁerllhﬂ?ﬁ)l,(]oa{ﬂéji &R iblee dots,
| ower line) mcroMof NADH. In Figure 1D (i), e dot's represent various

concent r ating)nandod00i (hhictsiotso fowar Njaw) BRroldtofardtoxed Codncent rati on of 50 (bl ack
dots, upper line), 100 (red dots, mddle 1Iline), and 200 (blue dots, | ower

line) mcroMof cro . l1R¢<Fil L . nt
various concentrati %rgg%)g#e ?ﬁﬁf%’i]ttﬁ%FBtS(ﬂﬁg@E%%@%@ﬁ%@r %})lr?]gggrﬁlgt&?on of 50
(19r een dof{lSAVe§H et alfixed cond@iGatioredi Y (et dbd, sipperriiragll WOl (rededqts,amdd200

(bl ack dot.s, lower |ine i croM of NADH. LE 4 Docking of Substrates and
| nhi bi t or 0%k WV@%HWL%@JWTM%WEMQ“ re used to deternmine the
bi ndi ng sites of these conpounds in the Fabl enzyne. The procedure is

descri bed as fol | owki FiguepabDadi), ahe dbtstriprebdngaadownchricestepions ofimidgbidres: The

crystal structure of_ PfFabl bmtted to PDB ' resh. or by Perozzo et
al y? 14) aﬁgg}{g&d af 6rfix&6(9qufgtrasltlijon of 50 (blacﬁ dots, u%gg}wine),sl()() (regd) dotg/, middle:ZZ

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
20 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.
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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 nolt
format with MWF94 charges | oaded using the MOE (Ml ecul ar Operating
Environnent) suite of progranms (15). g’he script nmolto2pdbgs (provided with
Aut oDock program was used to prepare "the receptor file. Ligands were built
usi ng MOE and ener ghoeking mméﬁiqmthllﬂw&@glsimﬂmiogesverérdmles&inh mltomﬂchors

i ded, .wi def i i
the 11 gand ot dfaiR- aoeurig BRI FRiohE s eera sl b B e at f ons

wer e done(witt b, 39\5ltﬂo@g§ding)lﬁh %,7y -anBr4 eﬂ‘rd:cymng:reh@rémﬁﬁtHe05an}@Csli<ﬂe rtgm'r‘gl el ations
were generated with &@Id points (wth 0.375 ASFam ng) in x, and z

di r ect i onABORI S BEPFHENt henpardilpess P{‘I’éﬂ‘lﬁ*ﬁﬁhdztlﬁ’e angy ?O@rﬁstlpnhedgwéhﬁ the
Lennar d- J’&%@g%“ﬁ gﬁ%ﬁgé e{‘?v%rel egiofo?w% Bg cgl An%dvem @% & ls n Reré)cgir

package) van der Pnter ac |dns
r espect i vebpectitéle. thtcﬁﬂ&&ed&paiiﬁiﬁﬂﬁldhcﬁﬁ@QEKMIﬁlv@@r@ﬂ Mdh\l/elrtandOSolh’ﬁjﬂrer and
Sol maj er q1%18 was used in the calcul ations of the el ectrostatic | d maps.

The Genet (&) Ragyssd mnthe calaylatipes plathe clacirasiatyfesiad rr@me@rG@rmw\ml&qﬁl
Peeud0. SOl ) AR YA SIRchE 6ahieBnnd LR RN IELDAd S B qf?&ﬁg%g def aul t

par anet er ckin xper| consi ste a serires o

si nmul ati o(r[ﬁA/in)WPtnEtlﬁ)dh nindrbised yw:df Hefatlt gfaramoseoufids dédidng ripdrichary ef f ect
f the corrpoun% NAV- 04 % NAV- 029, NAV-082, NAV-083, NAV-038, NAV-101,
V-102, feRvisteg @t a srpgsidis 09 mmalons17 was det er mi ned by growing E. coli

055:B5 bacteria in 15 Luria broth at 37C overnight in the presence of

vari ous concentrations of respecti EEAMPBIIPOUNds in 0.5% DVSO. Only 0. 5% DVBO

was added to the control tube. The inhibitory effect of conpounds NAV-048,

NAv- 117§ bact of | i o sBEd el Hprobith ThCpriited e Ui, soonm

20 EXAMPLEAR-Ba4g1etAsS0DS, NWARNL-GRX inoavafs3PNENR 03¥e NdeglyoedNiahe 182 meaies  of
inhibition for NAV-117 with respect to crotonoyl CoA as wel| as NADH. The

reaction V@&, MYWS ﬁﬁ%%ﬁéd?é@sﬂetﬁmﬁeﬂe@kﬁﬂwmﬁ atdloRSoBSshasteriadne
v3r ying tEurla tlpla{ o€ O”é’rﬁfé‘hi al khe 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 ICs;
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 IC50
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 tiohibitionddesfics ok ramcmﬁééﬁbbandtm\t@smaeﬁm bupbnes intgraeBHactihe | C50
val ue was | y ENR activity against |og of

i nhi bitor’ ngtgé g%llﬁ@{e(ﬁg?gt"f(@%ﬁgﬁgl%fl%}ﬁ?&ﬁ% qary points into a signoidal
curve (Figure 3). The 1C50 value of NAV-117 was found to be 242 nM Figure
4 shows inhibition kinetics with EFe8MPIETo crotonoyl CoA. The lines
representing the two substrate-concentrations cross each other above the

i nhi bitor-axis indi i K

i nhibition kineti csﬁ\?\‘nwtrggﬁrd{ebggg%% h&tf%yN/%\bIHH Pigh ’f’ﬁ‘%%”ﬁﬂfé’%‘?%’it eaﬁ/g&% nes

i 1t er sectacxisc tdfyNAdR 1t hevdsn hhldnktd) rtowarids thﬂ dildaxtoqnglenemmm) astriodeum

hi bi t I it whol e-ce| | jnst Pl
{8l ci par dCERRETSA P T O vl Gurony THa IC adaEReC R U ( ne

Chl or oquig1qné gRalitd %@s Buadod unp 75 ﬁMb?%HmnE% 1%55&@1& Bndifki§ 8frWeapd cel |
cultures. The I C50 value for growth inhibition % e parasite was found to

be -- 0. KElgwagaldmrqultm@mﬁqaengé@é‘dtﬁ](ramam;lmu mhlé?ﬁtt)erccgﬁelttratl(oﬁ) wlne 6) and
is quite nlflcant The ni h ry concentration) value of
t he compdUntrewedm R U™ tJé/llémc':lz(t 5 E}éhiuy Jﬁg q}ﬁvgt ﬁpﬁdg%%n% P& of 10
cO Wpound&o@odnwma gRiaOpioffisd 18 He@letQymhen @B tantimhRriaNiden®| ari al agents.
EXAMPLE 8 -048 series of inhibitors: The details of the NAV-048 series of

i nhibitors are given as foll ows: 10CL NHOI 15 C The
present invention also describes 3%?{‘%&[% @r obi al and an antinal ari al

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

inhibitors are given as follows:

a. Formula 1

15 cl

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-yl)methylene)-2-
20 thioxothiazolidin-4-one which may also be called as 2,5-dichloro-(5-(4-0x0-2-
thioxothiazolidin-3-ylidenemethyl)furan-2-yl)benzene or 2-(4-oxo0-2-thioxothiazolidin-

5-ylidenemethyl)-5-(2,5-dichlorophenyl) furan.

b. Formula 2



conpound, nore specifically, NAV-048 (Forrmula 1) as an inhibitor of Fab
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- yI)nR}herne) 2 20 thioxothiazolidin-4-one
whi ch may al so be called as 2, 5-di chl oro- (5-(4-o0xo0-2-

t hi oxot hi azol i di n-5- ylldenenethyl)furan 2- yI)benzene or

OH

b Fornula 210 H / \ FO
descri bes anot her anti m cr é6btat—=
specifically, NAV-029 (Fornula 2)
bacterial or a malarial or a fiycobact ¢
The 5 chem cal formula of the conpoundn

5- (5- (3-carboxyphenyl ) f uran- 2- ylnethzwene)
(3-trifluoronethyl phenyl)-2-thi oxoffira oI"

car boxyphenyl ) f uran- 2-

yl met hyl ene) - N- (3-trifl uoromnet hyl phenyl)-2-thi oxot hi azol i di n-4-one. This may
al so be call ed as The present invention also describes another antimicrobial and

3-(5-(-(3

> (5 (Gl hbrh thusrompthyl Lnenxh) < 05o%bih i 9) 1 abhlls e dene)
3-(5-(-( “br(z?n&tdf'afﬂaé@ﬁ@lrﬂ?tahﬂﬁl)tﬁzh%ﬁ|rﬂyc6b£’@féha2 oiLQ yeast or a fungal source. The

t hi oxot hi azol i di n-5-yl i dene) net hyl ) f uran-2-yl)benzoic acid or 2-(3-(3-

t £i f | uor oshenhigdl forenyia PE the ormpoundiis dx(G (A cartwixiyphemybfurhn-denmatylept) 3-5- ( 3-

N (e A DR st fiogs BF Fr(Gefdn ehpeyBbeny)foran-2-
i d ) _
{ I( 4623?%1%;}?’132? '2*; %gg?ﬁéﬁcgﬁ@wrﬁdggfﬂftﬁbxothlamlldm 4-one. This may also be
ap

yl ) met hy| ealg t(&(did@ﬁtréh@mrmthylaﬂynybé oxo-F-thiexasheeelidindrididaes)or

%a§ ﬁo%ghen‘h&ﬁf ur anjzsw Olctaﬁy Oé'r%ess (Z(N |(13 8§<ng Il‘oglzect)l?yl@henw %XOSO‘

tioi f | uor Oﬂﬁdﬁwﬁlmflmﬁﬂ&yhaﬁle(}metEQDfﬁﬂirﬁZQd)benzmc 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-ox0-5-((5-(3-carboxyphenyl)furan-2-
yl)methylene)-2-thioxothiazolidin-3-yl)-3-trifluoromethylbenzene or 1-(4-oxo-5-((5-(3-

15 carboxypheny!)furan-2-yl)methylene)-2-thioxothiazolidin-N-yl)-3-

trifluoromethylbenzene.

20

C. Formula 3




ci O HN 11 The present invention also describes an antim crobial and an
antimal ari al conpound, nore specifically, NAV-101 (Forrmula 3) as an

i nhi bitor of Fabl enzyne of a bacterial or a nmalarial or a nycobacterial or
a yeast or a fungal source. The chemicgl fornula of the conpound is
5-[5-(3-Chl oro-phenyl ) -furan-2-yl net hyl ene] - 2-thi oxo 5 thiazolidin-4-one. d.
Formula 4 C1 0 HN )lfh@f pesgnd invenGomaleo gesenbestan anpiamierobial andsan ahigmlarisés an

antim crobj d Ny ari al ound,, nore speci fd | NAV- 102
(Formul a %’glgosu%ghm?%hsiﬁélb g@ iYON @é’bllog gﬁ@{/nr%a _’&as afdnlélgg(gc?flgr%lggfy zé’?‘neé)\f[rral ari al
or a nycobagdiatdl at a @laldiay 6A% nyebbatdrianged y&euireefunddi8oede Mieadhefn@garul a of
the conmpound is 5-[5-(3,4-Di chloro- hen¥ll ) -furan-2-yl net hyl ene] - 2-t hi oxo-

t hi azol i digsoulag{ahe eompeyngis & [5-(EChéoropheipyD-tranB-yhethylesgledthip¥arent i on al so

descri besyan agtifpgd obi al and an antinal arial conpound, nore specifically,
Niv- 103 (For r?u?]ag? as an inhibitor of Fabl enzyne of a bacterial or a

mal ari al or a mycobacterial or a yeast or a fungal source. The chem cal
formul a of the conpéund Femmula4
5-[5-(2, 3-Di chl or o- phenyl ) - furan- 2-yl met hyl ene] - 2- t hi oxo- thi azol i di n-4-one.

20 f. Formula 6 o Cl

Va © o

HN \
},S /

s

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-yimethylene}-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



12 ¢cl 0o HN'S C S The present invention also describes an
antimcrobial and an antinalarial conpound, nore specifically, NAV-105
(Formula 6) as an inhibitor of Fabl enzyne of a bacterial or a nmalarial or
a nycobacterial or a yeast or a fungal1 ource. The chemical 5 fornula of the
conmpound i s 5-[5-(3,5-Di chl oro-phenyl)-Turan-2-yl net hyl ene] - 2-t hi oxo-

thi azolidin-4-one. g. Fornmula 7cA general formula for t above six series
of nolecules. 0O R,X NSR &§X-= O’NH/S R = HCH3/-{CH2),-COOX (where n
is 1/2/3/4/5/6 and X = H -(CH2)
1/ 2/ 3/ 4/ 5)/-(CH2) n- COOH (wher
C/Br/F/1/CF3/CCL3/CBr3/Cl 3/
Al dehydi ¢/ | -1 ydroxy/ Acyl / Am do/ y CH2) n- COCH (where n
is 1/2/3/4/5/6/) IRHOH A/ I 1/ F/ CF3/CC13/CBr3/CI ¢ CH3/ OCH / O(CH
CH-000CH/ COOCHCH/ R=183 2)n 3// 3 2)n 3 Nitro/Am no/ Cyano/

Car boxyl i c/ Al dehydi c/ Acyl /

The present invention also describes an antimicrobial and an antimalarial

Car boxyl i c/

compound, more specifically, NAV-105 (Formula 6) as an inhibitor of Fabl enzyme of
a bacterial or a malarial or a mycobacteria! 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.

e

X =0/NH/S

R =H/CH4/-(CH,),-COOX (where n is 1/2/3/4/5/6 and X = H/ -(CH,),,
-N(CHz), 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/OCH3fNitr0/Amino/
Cyano/Carboxylic/ Aldehydic/Hydroxy/Acyl/Amido/
Alkyl/Alkyloxy

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

Ry=H/OH/ Cl/ Bt/ I/ F/ CF5/CCl3/CBr,/Cl;/ CHy/
R' = E\\J OCH;/0(CH,),CH;//-OCOCH;/-COO(CH,),CH;/
>X  Nitro/Amino/Cyano/ Carboxylic/Aldehydic/Acyl/
\Amido/AlkyI/Alkyloxy ( where n is 1/2/3/4/5)
R, = H/OH/ CV/ Br/ 1/ F/CF5/CCl,y/CBr3/CI3/CH5/OCH5/-
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



\ Am do/ Al kyl / Al kyl oxy (where n is 1/2/3/4/5) R2 = HOH d/ Br/ I/

F/ CF3/ CC13/ CBr 3/ Cl 3/ CH3/ OCH3/ - OCOCH3/ /- OCQ( CH2) " CH3/ - COOCH3/ - COQ( CH2) nCH3/
Ni t r o/ Am no/ Cyano/ Car boxyl i c/ Al dehydi c/ Acyl / Ami do/ Al kyl / Al kyl oxy (where n
is 1/2/3/4/5) 10 Further the general fpynula for the above six series of
conpounds ( NAV-048, NAV- 029, NAV-101, NAV-102, NAV-103 and NAV-105) is

gi ven her EOPE6#HMNYE 1)-(Chine-GOQX (Whetsumis d 43/Aév@amd X 7 BraCHapod¥Chahere n i s
1/ 2/ 3/ 415 d_X /% L2 <= - , COOH
(uhere e Ror 3/ 2P oh EPR ORI e R EAls e by Hefhdlicaldg e

per mut at i bave antbus opdpinnatioosn sndi domtamatioat kyith any aikyt|l ex glkglaxypgronp daal ogen
atons e.g, (fluoro / chlaro / brono / iodo,or,nitrg or am.no or cyano or 5
car boxyl i Eﬂ%genafﬂﬂgﬁyﬁgc%a?mhﬁ/&{“g&? /ohromoyd 1950 ghindiey OF AEHEO ¥ ©RE] Br CBr 3
o CI 3 ge&y@qyne_t&-al&wglcagﬂob%d%xﬁbpu@ymrhnﬁaagrt@% SNECh or OBr;04Ner, Of

vari ous pernutati ons an I ndtions of the group. Position X can be 0,

S or NH ggoup.cth . SiFEdaryRA g8ou@ cahlhgvegthe Sn¢i0Obe OtheCldl v@iouseTheataporessadt

i nvention also descr.ib an antinm crobi gl antimal arial conpound

NAV- 082 (PSR BTFSETR T A R o F e e B orntssl SOOI & bacterial or a

mal arial or a nycobacterial or a yeast or a fungal source. The chem cal
formul a of the conboundFomnula 8

6- (- 5-(4-(4-chl orobenzyl oxy) - 3- net hoxybenzyl i dene) - 4- oxo- 2-

t hi oxot hi azol i di n-3-yl )hexanoic acid ar 6-(-5-(4-(4-chlorobenzyl oxy)-3 15
met hoxybenzyl i dene) - 4- oxo- 2- t hi oxot hi agol i di n-N-yl ) hexanoic acid or 5-(4-(4-
chl or obenzyl oxy) - 3- net hoxybenzyl i dene pentyl)-2-thioxothiazolid

in-4- one or N
5- (4- (4-chl or obenzyl oxy) - 3- yben?d,isdene) car baxypent yl ) - 2-
8]
HOOC s
8]
\CH;; 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-oxo0-2-
thioxothiazolidin-3-yl)hexanoic acid or 6-(-5-(4-(4-chlorobenzyloxy)-3-

15 methoxybenzylidene)-4-oxo0-2-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-(4-0xo0-3-(5-carboxypentyl)-2-
thioxothiazolidin - 5 - ylidene methyl } — 4 - ( 4 - chlorobenzyloxy ) -5 -

20 methoxybenzene or 1-(4-ox0-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-ox0-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 nethoxybenzene or

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

thyl)-4-(4- chlorobenzyloxy) 5- met hoxybenzene or

- (( 2- Met hoxy- 4- ( 4-bxo- 3Femiuledr boxypent yl ) - 2- t hi oxot hi azol i di n-5-yl i dene
thyl)phenoxy) met hyl ) - 4- chl or obenzene or

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

i denemet hyl ) phenoxy) nethyl)-4-chliprobenzene, 25 14 . Fornmula 9 O O CH3
HOOC 0 CH3 The present invention al sg teg€frrbes “ag antini crobial and an
antimalarial 5 conpound NAV-08 rmulfa 9) i nhi bitor of Fabl enzyne
of a bacterial or a nmalari r a ?}eaﬁacter a_yeast-eL _a-tungal
source. The chemical f a of the /conmpound i§ ° CHs

6- (- 5- (4- (hexyl oxy) s@cfret hoxybenzyl fdene) - 4- oxo} 2- t hi oxot hi azol i di n- 3-

yl ) hexanoi ¢ acid or 6-(-5-(4-(hexyl oxy)-3- nethoxybﬁnzylldene) 4- oxo0- 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

g? E Q?ﬁég ;Péilyl dene) T]?e Igresen [nt%%éty 5 zﬁg(y dgscrlbes an antlmlcroélal I dcf an antl?nr]a arial

35nmet hoxyBaRgdtnt deAre)oghH F@r‘n‘ﬁﬂﬁ boxypeRhibithr SF bl eXShtY ﬁZaOAacféln'ar GePne or
1- (4- oxo-3- (5- carboxypenty ) - 2-t hi oxot hi azol i di n-5-yl i dene

met hyl ) - 4malaxigl gcqbgpuquxlyor apeasteme fomgal source. The chemical formula of the

nexyl oxy- IR SR SRaaE 360 mRliRhTh il G Rt s SR

yDhexanoic acid or 6-(-5-(4-(hexyloxy)-3-methoxybenzylidene)-4-ox0-2-

=3 3

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 methy!)-4-hexyloxy-3-methoxy
benzene or 1-(4-oxo-N-(5-carboxypentyl)-2-thioxothiazolidin-5-ylidene methyl)-4-

hexyloxy-3-methoxy benzene.

15 J- Formula 10

%s CH;

O
S

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-ox0-2-

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

thioxothiazolidin-N-yl)benzene or 1-(4-oxo0-3-(4-hydroxyphenyl)-2-thioxothiazolidin-5-
25 ylidene methyl)-4-methoxy benzene or 1-(4-oxo-N-(4-hydroxyphenyl)-2-



S The present invention also describes an antimcrobial and an antinmal ari al
conpound NAV-038 (Fornula 10) as an inhibitor of Fabl enzyne of a bacterial
or a malarial or a mycobacterial or a yeast or a fungal source. The
chenical fornula of the 20 conpound is4

5- (4- et hoxybenzyl i dene) - 3- (4- hydroxy %en | ) - 2-t hi oxot hi azol i di n-4-one or
5- (4- met hidreEnsaplidigedry L dewpe(metylont PENYAEETDE t hi oxot hi azol i di n-4-one. This
may al so be called as 4-Hydroxy- (5- (4 nmet hoxybenzyl i dene) - 4- oxo- 2-

t hi oxot hi azol i di n- 3kxyl ) besfaRNE1 DI

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

met hyl ) - 4- met hoxy benzene or 1-(4-oxo-N-{{ 4-hydroxyphenyl)-2 15

t hi oxot hi azol i di n-5-ylidene ne -4-me eng. k. Fornmula 11 0 N S
OH S OH The present inventi oN -degCri bES an i crobial and an
antimalarial 5 conpound NAV- 13 For mul, a hi bi tor of Fabl enzyne
of a bacterial or a nmalarial or a nycoljacteri al egst or a fungal
source. The chem cal forrmula of the ¢ ound 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 Rq

F’( E:HZ; | :J ﬁz\l( CIiBRS) 2R’ mzlé%resnén%)e?%fié d ehi 15Qm'a§1tlgr< (@b Bafhm £ Achathrizl H

CPBr / F/ | / @Sl AR 13/ (F GiGHE 1 DC3h QMBI GatHe)zy BIEHS - Bt €l @ /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.

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

Rl—[:: CYBHE//CF/CCly/CBry/Cly/CHy/OCH,/OCH,CHy/O(CHy) o CHy/-N(CHy)
# -N(CH,CH;),/Nitro/Amino/Cyano/Carboxylic/Aldehydic/Hydroxy/Acyl/Amid
o/ Alkyl/Alkyloxy/-benzyloxy/ benzoyloxy!

R,= H/OH/-CI/Br/F/I/CF;/CCl;/CBr,/Cl;/CH,/OCH3/OCH,CH,/-O(CH; },C H3/-N(CH,),/
-N(CH,;CH,3),/Nitro/ Amino /fused phenyl ring/fused Dioxolane ring (where n = 0/1/2/3)

R; = H/OH/OCH,/-O(CH;)nCH;/-N(CHj)y/"N(CH,CHj)/-(CH,),-COOH/
-0-(CH,),-COOH (where n is 1/2/3/4/5/6/)

R; = CIBr/F//CF;/CCly/CBry/Cly/CH3/SCHy/Nitro/Amino/Cyano/Carboxylic/Aldehydic/H
ydroxy/Acyl/Amido/Alkyl/Alkyloxy/-benzyloxy/ benzoyloxyl/fused phenyl ring/fused
Dioxolane ring

=2
R,;= E)—H/C[/Br/F/L"CF3/CCl3/CBr3/CI3/-CH3/-N(CH3)2/-N(CH2CH3)szitro/Amino/
# Cyano/Carboxylic/Aldehydic/Hydroxy/Acyl/Amido/Alkyl/Alkylexy/-benzylo
xy/ benzoyloxyl

R,= H/CI/Br/F/1/-OC¢Hs/-benzyloxy or benzoyloxyl/-OCH,C4H,ClYOCOCH,CH,4
/MNitro/Amino/Cyano/Carboxylic/Aldehydic/Hydroxy/Acyl/Amido/Alkyl/Alkyloxy/
10 fused phenyl ring/fused Dioxolane ring



- N(CH2CH3) 21 Ni t r o/ Am nol Cyano/ Car boxyl i ¢/ Al dehydi ¢/ Hydr oxy/ Acyl / Am d

o/ Al kyl / Al kyl oxy/ - benzyl oxy/ benzoyl oxyl R2=

H O+ -Cl/Br/F/ 1/ CF3/ CCl 3/ CBr 3/ Cl 3/ CH3/ OCH3/ OCH2CH3/ - O( CH2) , C H3/- N( CH3) 2/

- N( CH2CH3) 2/ Nitro/ Am no /fused phenyl, ring/fused D oxol ane ring (where n =
0/ 1/ 2/ 3) H OH OCH3/ - O( CH2) nCH3/ - N( CH3) 2/ - N( CH2CH3) 2/ - ( CH2 CcooH/

-O (CH2) Fu r@mh (gﬁmraleformul@ tay the 3payesipay ermoﬂcompounds (NAV-082, NAV-

L G P S R e

ring/f use(d:H;l;}@@@D(amdlelm nis R3/34/5/6'and X = H (CH;).1 -N(CH3), where n' =
H C Br/F| /SF?i/ CCl 3/ CBr 3/ CI%? Cl—lj{? N( CH3) 2/ - N(CH2CH3) 2/ Ni t r o/ Ami no/
Cyano/ Car HOX{ Dot Artearding thp'eres m&@nqu/wmamwwpr}r@%ws Wehzyl 0 xy/

bgnzoyl o | B%c_){r ill'ki‘% C? #%&E{éh%gﬁéfoﬁﬁw %% Ahloro / bromo / iodo or nitro

benzoyl oxy /' N tro
i no/ Q/ano:ireanmm)myctyaobm dﬁhy:djrlm/dﬂyltﬂebxddb Aclyj'drm oiodcAl arydnmidbloy Kdxyd 10 fused

phenyl fu ur t er.the ener ] fo la for the

oy ¢ o PCLFRES & O g bt s op@sihy R Sty e R L1 s
gi ven hergnGEes NWr CZI}%)) CBD?HBr (QI(QH% Qﬁﬁbﬁ%\hﬁeﬂé,n is 1¢%&)5/6)Q9@2{y@w6}13fe nis
1/2/3/4/5/6 and X=H -(CH)0 )2 where n'= 2/ 3/'4/'5) " or "aromati c

ring thator@élfylmomaor hﬂlsgqnatmss agi fblmro Anldorotomat utuﬂtsorvmwosaramy al kyl or
kyl oxy rou oge uoro / chloro / ipdo or nitro
am no r R a‘?‘focaB Oxé{ﬁ? 85%901?}61”0?’%9“1 REVREY Y AR 85§ b?rrfgl%é‘l Pt gg“am’ do or

CF3 or QX3 of dieBE1 amifd & Réthdl dmhbgfou@rarra@ afimAicetdpythatsah havgr oup, etc.

Simlarly R3 group can have Hor -(CH2),-COOH or -O (CH2),-COCH (where n is

1/ 2/ 3/ 41 Syasipupperanwatipnk pnd cambinptiars ovih apw @lky] oF allslosyeroum asthalagery. 1 uoro /

;lhljg[];’ d|/ Cﬁé@?ﬁ % dﬂhoorg‘? choré‘P llﬁro%oc’/g%@%%ﬂﬁtrrégﬁgﬁm%yo%ggﬁ 3 of %g?agé}ﬂ:' 18 or

di met hyl fAdehyaicwr hgldﬁklsr)olr aaynom@mgdmmmrormlﬁﬁmgloe 01} vgdith@hyleatinhave
various perjutations and conbi nations wth any al kyl or al kyl oxy group or
hal ogen  @tdigtylamyno grapg s fused phesryd ringpite with/ong g8 Biegithasiof Mafigs am no or

cvang o ARG GG OL6 T Y Rify PRyl OB B o B9 o1 0013
ring, etc(whctdn oiel/Di3) bhﬁn&tﬁ}é amddo Ma'hd:thylSammo 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 CF3 or CCl; or CBr; or Cl; or dimethy! amino or diethyl amino group or /

fused phenyl ring or dioxolane ring or benzyloxy or benzoyloxy/-OCOCsH4Cl/-

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) — Cy; alkyl, preferably C; — Cy alkyl.

Alkoxy is a radical O-alkyl 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 C¢HsCO.

An aldehydic group contains an aldehyde group CHO.

The compounds of the present invention in accordance with the present



pernut ati ons and conbi nations of the R, group. R2 can have H or OH or
O(CH2).-CH3 (where n = 0/1/2/3) or dinmethyl amno or diethyl am no group
or fused phenyl ring or dioxolane ring with aromatic systemw th various
pernutations and conbinations at R a R3. And R4 group can have H or OH
or any al kyl or al kyl oxy group or hal ogen 20 atons e.g. fluoro/chloro/brono/
i odo or ninveiagrargwseipl wrthe jrgatorent melsoir il disghste apdidisordescsaspciatad wathCF3 or
CC13 or ra. .or rdi - i i am no group or / fused
oheny! 1 g onrbashlodlTBale AR M E U dT 10,0 C0B0bria
OCH2C6HACL etc. with one or the other of various pernutations and

combi nations of theThRangmglapal 26 the compdurisr ef the afeksrt inverdiost may diet chai n

or branched aliphatic sidue. . Th I is Co ~.Cl2 al kyl, .preferably C
G ol iy RO nfof G ifoqs AR ineh s b B ang B B ¥io, Y.
Asyl i's amdmgand ssasd. Ex@mptd of Quitdble hsshyrefohttfityl easapmionydre @ratdRdl S

repl aced by sone other substituent. Exanples of acyl groups are acetyl,
CH3CO, 3berpanZsgnertigsnel terHsampounds Hf depnesenyinigplienmay he aas¢seld &My de
group CHO C 0 e J i [.n 1 t he
pr esent 1790 n?iel%m}%ﬁg 3)?18 (%S&elp %Igiirﬁl%tzﬁéa))tsrrg \ég{a Irlr{\e\n tﬂ&?%%ﬁéggggﬁgf \gﬁé[g%es and
di sor der splasmacilagiesl néthbds mmy also de atedatoFleasitm theeffivaas bf theadehpotBr

i nfectious diseases. The antinalarial of the conpounds of the present

i nvent i ond Y IIEATAAEA ed by any of the methods available to those skilled
inthe art, including in vitro 5 and in vivo assays. Exanples of suitable

agsays for activityTHeasmpetiRit §f e SrischY ieAtiRie hiyNbe RécaP@N édndsin@font he
conpounds of the present invention may be assessed, for _exanple, by using

one or norihodr ehe wbsiypgor der dgatmentst ple thex abgileecondéticng. Fox lgegmple, the

phar macol Qg S - 0. d 1N h ficacy.of the
conpounds‘?&{éé&lgﬁ?%ﬁaht?‘gr rg%% 53%‘?16?%18&1rg§ﬁ%ggc%englt8§¢1glson§f‘Srt %rg{f)lp étg%n%&”?lnventi on
may be usestimalagrgematkinown inithdafr Ties c@npaudds iof thd prasdndlinvehdad WRptte of the
above conditions. For, exanple, the  conpounds of the present invention nmay
al so be ud®d &lo9ReobrinCEABPIALPH VIR { HPPEMCIEY oGHHF SYBRAWNIR nBENAINg t he

gt . The EB{H?&H:@,CI§nt%ro{0|28alp£§e§i€s[]tan{iﬁ‘l\ﬂgﬁt Lé%ﬂtsr,mayldb&tiproliferative agents, and

analgesics known in 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



used alone or in conbination with supplenentary active conpounds incl uding
15 anti biotics, antiprotozoal agents, antifungal agents, and
antiproliferative agents, and anal gesics known in the art. The conpounds of
the present invention, while effect thgnselves, may be fornulated and

adm nistered in the formof their pharnmaceutically acceptable salts, such
as acid aWare idgrvedy fiam Jroganis acidy sHYh 28 dpdsochiasic aeidpdydwobrmmist agidy ity

conveni engeGhdiGed, ¥afrald ﬁatéu%miéhma,%% t_oﬁglae#ai, bihd Mitﬁ@gciﬁ,\t‘mﬁd:th&%- For

the purpose of this invention, a pharnmaceutical conposition contain
one or nodaivefl from arganice acidsrpoomdss pftolubmesuiforie racidynmethiapesulfdeici aad,i ves,
salts, prosdrugs .and/or.hydrates thereof,.in a formto .be m.ni stered
2rone. buttAarafe i’ FSMiTe BRCaditi SEbh ol TomORRTXERIE ) fia
phar maceutdrb@lic 884 f uBEinlcRE tRH: Will lbenediaheid! RatdisxbrhaNdedd! Reficadd,
adni nistration and 25 standard pharmaceutical practice. Suitable carriers

whi ch canphsaylaselis agid, propionex apigl glycolit meidnsisany aeidc lastiermcyl, sualis adfill ers,
extenders, .bi.nders, enpl!llients,. wetti.ng agents di sjintergrants, surface
e ot PiO SR ik el € Nileie 14 DB B iRt pefl S-S AR B C Lo
drugs depgiidli fgfaanict iadt yre f@harito saide Fxkemplary! hase fIdifion bafsnieridt i thade! Y
acceptable salts" refers to salt fornms that are 30 pharnacologically

accept abl éerivgd feam sapanivm| hydiaddasdrige & eratrpary pjraeriupehydgoxideacddis wit h

B vontt oSy NS o d! RSP AaNEN TR MAFREPHE%: Al Pl Tani o

non-t oxi calkglirgark@h-®ectaln@¢.ganswlide] got@siumnoliBam,C chrams,. oEX@aphaaiiyn)
acid-addition salts include 18 those derived frominorganic acids such as
hydr ochl oRy&0Xdssd and {heso B drose pen-loxpg ereaie Bres eshps ageamingadds J,

sul fam ¢ acid, phosphoric acid, and nitric acid, and those derived from
organi ¢ aci ds such ke guif @hybpphica by enaltddd knowh i f oni c aci d,

et hane-di sul fonic acid, isethionic acid, oxalic acid, p-bronmophenylsulfonic
acid, 5 carbonic acjd, ,succinjc.acid, citric,acjd, benzoic i d

2- acet oxybenzoi c aci“g,p}‘é{:‘g?ﬁ%{‘%ﬁéﬁ’d?weﬂﬁ IRATadRg; 4 éc?od?P%‘PS%?%tnfﬂéy £&i d,

gkycol i ¢ agivested bl iphy@lodical @tlditfond el By s@l&bla/ﬁisél@it}% spebificd dbmpowdfd ¢t
ascorbic acid, maleic acid, hydroxymaleic acid, glutanmc acid, salicylic
aci d, sul foamiphponasentecallsmscéniahle isalt adisuch Exmppimak y' Ab parmaekiitichldn aetiet s

e g s SRR R ot o Dty
i nor gani cma®eissns Ue hhaBodl KAhisp&dified 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

exposure 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



al kaline earth-netal (e.g., sodium potassium Ilithium calcium or
magnesi um  hydr oxi des, and those derived from non-toxic organi c bases such
as basic am no acids. The salt nmay be prepared by nethods known in the art.
"A pharmaceutically acceptable prodrug’yis a conpound that may be 15
converted under physiol ogical conditions or by solvolysis to the specified
conmpound drount ¢ echigvaritpdaiendgdritPepeaccept abl e salt of such compound. "A
pharmaceutically active netabolite"” is intended to nmean a pharmacol ogically

active product prodyceitid UGB achi®! ARAIIIGN, ithest RNRaRORYuRfal BompeSiddsed
conpound or salt thereof. Prodrugs and active netabolites of a conpound may
be i dent i maedonsinsyitable phamacewisally) aecsplahiswartians, eheiptents, diduetse solsenys,,

Bertolini,. e al.., (1997). J. . Chem .40: 201 16; an, D..et al., J.
phar m | Schinderschafinies {iGhhs e M RSHRABFAbbe JoRBa el ango8h, 30,
Bedor,  Nnclud38Kut v VidiieiStol fabllXsUdag3aks, bderdikd P3hideBUREOARAE dnhdthnts,Desi gn
of Prodrugs (Elsevier Press, 1985); and Larsen, |. K., Design and

Appl i cat i BiPPefitopeb YIS, SIBPERfionDesgiss.difde mdcase dpmartionkr wgwiedmreleasgr sen et
| ., eds. i i 0 :1.991) . i. i b
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t he di sease or conditign or can be used to prophylactically treat a patient.
A pati ent IAGINSIE &ep%rakbé&nswapﬁwaeﬁﬁﬂ@w pharmaceytical | GEHOSKIONS, & & fUSHEhei ng

posed t i LIOL i S : ap; : izﬁhkmﬂ c Jml:aria. Such
gépati entgocngglil%&%gc%& Eeiiegh@r gs \Aarg} % : Hlastgmglglg’l t prfngf at#gg%rrﬂ?% oW ng
sur gery olvigatingigemalsdfiyirigt aarehpsntpting, a@ntragang cor Wophdizirex pisumecdutcan
organisn1&9us&n mal ari a oulq occur. Pharmaceutical conpositions suitable
for use i tlg’i‘%s‘%‘?ﬁ benJemyldad nal G eRERID SEMSH SUSKIRe rien OF HBORct i ve

i ngredi en ; t g j of f iV 9 t chi i t.5.4i nt ended

purpose. T Ak i A AP AT Rl e e ML ROk By

conposi t i angliarieaythaofatiditate poicesinie o Har antive coimpalihds @t prepattiens athicher s,
cipients bdi I ugnés sol veﬁt S, binders, flavorings, colorants etc. The

E epar at | LGS BRATGFAHICAHYd i n any form 5 including but not linmted to

tabl ets, capsul es, |ozenges, powders, aerosols, inhalants, suppositories,

syrups, suspensi onsThslconiposisiond iofigthiselneastéonf aremukaiveatisnallyuptepanaéchsr el ease

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, acrosols, 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



formul ations, pills, granules, enulsions, patches, injections, solutions,

| i posones and nanoparticles. The pharmaceutical formul ations of the

i nvention may be manufactured in manners generally known for preparing
phar maceuti cal conpositions, e.g., usi 10 conventional techni ques such as
m xi ng, dissolving, granul ating, drageé-nmaking, |evigating, enulsifying,
encapsula¢ﬁﬁ6¢egﬁﬂ$&ﬁbmﬁgaéﬁngyﬁbWﬁwﬂEﬁﬁ1ﬂ¢Pﬁ%¢Maceutical fornul ati ons may
be forrmulated in a conventional manner using one or nore physiologically

accept abl e carri er sThahibh "ARYcRR1SE| BBl hicam exCiRIRRAt Srame drapxdl 1 aries
that facilitate processing of the active conpounds into preparati ons which

15 can bePhmedcamigainegcat ttha awill eligih shee bipbemeal i snoedtal tespoisavaing jtissitear e

conventio Hny aﬂfn"?ﬁ%léﬁgmgﬁthatt %h[le% SSOugl?tpsu! es, powders, aerosols, inhalants,
supposi t orles,” syrups, suspensi ons, urries, tinme release formul ations,

sust ai ned rel ease fornulations, pills, granules, emulsions, patches,
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powders, aeraqgsols, inhalants, § sitories, syrups, suspensions, slurries,
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erruhl si ?nsby p%iséﬂ?ﬁ@_, resultf &Qﬁdims ungé&! uﬁ%l@gmgls_ dii@aﬁm@.am ﬁ&aﬁ@iﬂﬂfgt 'tHé:c eshor
ot her for ependi ng.on the nner of adninistration. e. ;nature of the
phar rraceuﬂi%ﬁagfeuté%‘ oegfef:{]f)‘wog%lq@?g S F‘In,umr%f 0?0{3%8&;, ar&e‘i?é‘ﬁlge@ﬂ%yhgmdesi red
rout e of atthmdmigstiagostonian, Sudlodibg.eut oot lesital to2theadedied sft ratitntoits sive agbose
H@OW” N Wﬁé”ﬁe&al%glltﬁ;ntﬁ!e Hﬁ@ciﬁ@ﬁﬁk selj &t 'R ge rgé:Bf"lor invol gﬂ)\nﬁle’
vagi nal , transmucosal “or intestinal admnjstration; parenteral delivery,

i ncl udi ngsavetitvapiLibe disgase; shebespanieolithe indvidvakbpaticntirtpe pajticrlar eprspowd wel | as

i ntrat heCaiministrb®Cthel ModaVeNblmEMtAkion! Bl BURPANDility NEHRR st NGLhe

i ntranasal, or,|ntéapcular njections. ~ The conposition naéﬁbe adm ni stered
ei t her al BYf8a@HOR adingstsred; tae elﬁeﬁegim@rsele%dﬂhﬁ%ep%ﬂ fomgoria mediepaniex act
formul at i efid otheutrvait cadiiinBiagéesat i on and dosage can be chosen by the

i ndi vi dual physician in view of the patient's condition. In accordance with
déod clinical practi eempbtnd oofptltef erased imveaidon nhay dre thiminstogedsint iaon at a

dose that will roduce 20 desired effects. w thout causi ng_undue .har nf ul
si de effe%?peq{ﬁ@ﬁy e‘?fﬁﬁic'ué{ﬁ BRIt oy d BABIH "SURR s 2 t HE o LBRIRSEIEHY dr ug or

phar maceutfreaive agetintst BRthMdhp&ind§ idf thO@rddb@! BOEGRN MayBRILSA! tor @RONSE Of
a tissue 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



system animal or human that is being sought. 5 A therapeutically effective
anount can be readily determ ned by the attending diagnostician, as one
skilled in the art, by using conventional techniques and by observing
results obtained under anal ogous circypstances. |In determning the

t herapeutically effect annqgt, %he dose, a nunber of factors are considered
by the dterkAdTHYtharagaped Ermmboyt e fineRer Wegk thahout pree iy der a giNen speci es
of patient... ze, : A1 b i £ j se
vl ved: R AL TR dEned BRI RRRN Berp 3 Reper MR SR8 HERESCE: the
r esponse soéh asthe serdtrivy diaflapatatient the téreepaatidncad acti dgnpitthe dompelmide oSt er ed;

th de of adm nistration; the .bi ilahilit) teristi f 1h
or cpar at 1B PRO PR O Pt DRRE b GeFath Lot Hlfisn: b FPreRecd At dhEom ¢ ant

nedi cat i QffectidbsBEd 6N the RbRWBIEd Glet FHIBLARERSmayl hicfeaSO TP sObvdrNRe Present
invention may be admnistered in a therapeutically effective anount to a

manmal  sweohrsaof a pativalar Uehiereap dChanges inydosagefraey fosalt and beromendppeteat kpnpounds

of the present, i.nvention may be used to  treat,. nmodulate. attenuate

reverse Broapr gl Hd® kncte W0ty ipadiel Pl A enge
to mean th@t barmuitd. dfheadnmi@ands sdt premUbidrtionMayt e ddreidister@d BofeRL , Of
inhibit 20 malaria or a disease or disorder associated with malaria. In sone

pr ef er r edluriagsdigr.ms atcombirgtign therent expesusi wandlariver AP Bomadinmeppstsitat ed wi t h
mal aria is caused by a Plasnodium parasite, preferably, P. falciparum P.

yé vax, P. ovale, orTH%-sfpeah@ati@eforﬁ&rd&é@m&iefo@st&%@i}%ﬁﬁ&a&rkm&:&é&cti ve
anmount of a conpound of the invention ranges fromabout 0.1 to about 1,000

nmg/ kg body andiditstly gereindenilyinytha owgue @haractedsticy oh bwuactiso gomppky anddbe wei ght ,

and nore preferaply abaut..0 0 .about. 10 Ik ody. wei ght. .The skill ed
rti san wrico Rerfodiid Sl to b eBRRYS ar0 P iR RRY el G0 e
requi red dompehidfd bwehldn dcfie@torpsilil fecthe tlefdentloN@diRatuanot limted to the
severity of = the disease or disorder, previous treatnents, the general

heal t h and/ or age the subject, .and other diseases ,present. 30 Mreover,
(roatnent of a oub) ST T HOBHBKEHEOETLAN Y bF FRET Y8 AhBEAEeTEY h
gonpound WfsdAgrdiSRBR A euti DM PREde@eERY cdORMuRds P lexBerihéH@AIQnARMIE R STpat i on, or
alternatively conprise a series of applications. For exanple, a subject may
be treat elftermirting thed dhpadubidi(tbé dodedethnistodnto pithe popdatiar) ahddst Eldaetes0 However ,
the subj e(gnte JRY tl%c]fapeutically effective in 50% of the population). The dose ratio between
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



treated with the conpound from about one tine per week to about once daily
for a given treatnent period. The length of the treatnment period wll
depend on a variety of factors such as the severity of inflammation, the
concentration and activity of the conppunds of the present invention, or a
conbi nation thereof. It wll al so be appreciated that the 5 effective dosage
of the co%&%@@éﬁ@?ﬁforﬂw&%ﬁhﬁﬂflC%Waﬁ?ﬁéﬂé‘ase or decrease over the course
of a particular treatnent. Changes in dosage nmay result and becone apparent
by standard di agnoBhibodassays thebwentich delerit@dtherdifinzie: | nst ances chronic
adm nistration may be required. The conpounds of the present invention may
be adm ni stered before, i fter, or .a conhination thereof exposure to
mal aria or a Pl asmodi um B%}Lké'g?g&&ﬁ?ﬁgﬁﬁn Wletiors dist4S6n for the dosage unit
forms of the invention are dictated by and directly dependent on the uni que
characteristics of 2he abketivaivesopatahasan VA VW€48panby cathpounidlvdtiapeut i ¢
effect to ieved, and the Limtations inherent in the art of

conpoundi Ngﬁéﬁgg%ﬁﬁ %&FPW%&%&H&U& #*4the treatment of individuals.
Toxicity and therapeutic efficacy of such conpounds can be determ ned 15 by
st andard pharnaceutBcal piAdC-@&d9 f@srdating & Infesiotisidesaser experimental ani mal s,
e.g., for determning the LD. sub.50 (the dose lethal to 50% of the

popul ation) and the,ED. syb. 5 t he dose t herapeuticall ff.ectd in 50% of
Phe " bopulal i ony.  Thd' dosbayu?g idfulEr S iR SEMYY Cunplal FE WU Facr's i s

t he t her apeditlass fongdextingn ihfecGAR diRagxpressed as the ratio

LD. sub. 50/ ED. sub. 50. Conpounds whi ch exhibit |arge therapeutic indices are

preferred. 20 Wil e_conp at_exhibit toxic side effects may be used,
care should be taken to W'ﬁaw‘g‘&éf%,@l?ylf OPeiS¢3i8t targets such
compounds to the site of affected tissue in order to mnimze potential
dédmage to uni nfected. cel NAWIA] detientiebyor anathige er shydeongiduad tof theThavVdat a
obtained fromthe cel| culture assays and ani mal studies can be wused in
fornul at i ﬁél slagsfRpuePmeAHRESISU 8% i n hunans. The dosage of such 25
conpounds lies preferably within a range of circulating concentrations that

i ncl ude the ED.sub. 30 w NAVIIOR lfer teeatii@ai OXédtioty disdze, dosage may vary w thin
this range depending upon the dosage form enployed and the route of

adm nistration util zed. f .C ound used in the nmeth f.{he

i nvention, the thergpeut ﬁéﬁ\’]@aéﬁ‘éﬂg’g&g%o S@&ﬁ“’b%om%oypﬁgﬂgg\]‘f‘ itially
from cel | 102tk or B8RS iNfedRS® diaMsde formulated in animal nodels 30 to
achieve a circulating plasma concentration range that includes the |C sub.50

|(1Ir§h|eb|1 t;[gﬁ Ogoncent 5.at| O&A%—lbg?ortt?esahngcgrr;rpn?gcrt]%us fsga{]se.acm eves a hal - maxi ml

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 treating an infectious disease.



synptons) as determned in cell culture. Such information can be used to
nore accurately determ ne useful doses in hunmans. Levels in plasma may be
nmeasured, for 22 exanple, by high performance |iquid chromatography.

Enbodi ments of the invention describedyierein include: 1. NAV-048 for
treating an infectious disease. 2. Derivatives or anal ogs of NAV-048 or any
conpound of the 5 KNAV- 0Né\\cPa8 borftrsating apinfecgioundisemect i ous di sease. 3.

NAV- 029 for treating an infectious disease. 4. NAV-029 derivatives or

anal ogs or any conpogind NAV-088 MWatieLorGnaless boinyt d@aiduf@ ofthelNMABCt i OUS
di sease. 5. NAV-101 for treating an infectious disease. 10 6. NAV-101

deri vat i v838 gassdpnireyiingsp infsgtiousdisaifd of the NAV- 101 class for treating an
i nfectious disease. 7. NAV-102 for treating an infectious disease. 8.

NAV- 102 derivativesi®or aNa\0g$7 &r tRadn€pesiduodisédae NAV- 102 cl ass for
treating an infectious disease. 15 9. -103 for treating an infectious

di,sease. 10. NAV-103 derjvati or .anal ogs or any conpound_qf .the NAV- 103
cPass for treating 291 [ n#‘ég%ﬂgﬁgefm%a%%ta 3PS RIN -yl‘t%n?obmgf’fg’&tﬁ’ﬁg' an

i nf ecti ousy PiERASLIreate NAVd@RsTBLat | ves or anal ogs or any conpound of
the NAV- 20 105 cl ass For treating an infectious disease. 13. NAV-082 for

treating an infectiogus disease. 14. NAV-082 derivatives or anal ogs or any
conpound of the NAVZ1.082EBpHACK mdugtagsgnzige amPi fslcaparig s agiragiageet 15,

NAV- 083 fgﬁwﬁgggﬁﬁggﬁn a%ﬂgﬁﬁghﬁﬂéﬁgisease' 25 16. NAV-083 derivatives or

anal ogs or any co 083 class for treating an infectious

di sease. 23 17. NAV-038 for treating an infectious disease.
2 Enoyl ACP reductase enzyme in a bacterium as a drug target for

10 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, -(CH;),-COOH (where n is
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
CCl; 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.

20 24. An antimalarial composition as in # 23, wherein R is H, R’ is 2,5~

dichlorobenzene ((CeHs)-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-
COOH) as exemplified by formula 2 (NAV-029)

25 26.  An antimalarial composition as in # 23, whereinR 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 1s O
and R’ is 3,4-dichlorobenzene as exemplified by formula 4 (NAV-102)

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



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

di sease. 5 20. NAV-117 derivatives or anal ogs or any conpound of the NAV-
117 class for treating an infectious disease. 21. Enoyl ACP reductase enzyne
in P. falciparumas a drug target for devel oping antinalarial conpounds.

22. Enoy| add’ weedtrdichlosotenzgneesiereraplified ot formilas @AY U§3target for 10

devel opi ng anti bacterial conpounds. 23. An antinalarial conposition wherein

the inhibitor of fapyy aphdntifmpiaPsinspdsaRra a|s$n#|§3a\ﬁ}ﬁerelesH Xis O
Z)-5-((furan-2- ;él%;ret hyl ene) - 2-t hi oxot hi azol i di n- 4- one of general formul a

7, wher ei #nd Rgis ﬁ@h@r@@nzmpéercﬁmplefé}clzby'fomé(@vhﬂeveloﬁ)|s 1/ 2/ 3/ 4/ 5/ 6) or

aromatic ring that can have various pernutati ons and conbinations with 15

any al kyl or alkyl oxy gr QHthﬁfmé}@ﬂnQ%?nﬁ)tsﬁ%ﬁ vﬂlegelnftﬂeliﬁﬁfglt()r ﬁ%@ciﬁ bronmo /
lodo or nitro or amno or cyano or carboxylic or aldehydic or hydroxy or

adyl or amindessrusaks (Erand@'(IiSBmeleEnS -2ethiaGbthiggobidpp-4-ene of Singtdl formplaR  gr oup

can have e.one gQr the ot r mut at i c i nati ons of

Che R or obpnBad & e efh iflsd T IR ™ RIS SERE e ar T

conposi ti (EH%Z —N(Cf#g)g&her\éﬁﬁﬁqm3ﬂ/5)%r btonBtmlr Zha'i-caﬂ'h&l’l:l wkhenzene

((C6HS) - 2, 5 and X is 0 as exenplified ﬁ; orrmlal(NAV-048) 25. An
y

anti mal ar p@rm%@wpéemd fmbiaations V#ﬂ’Q?Bly akkyd e Rxwﬁf@lpt qritalagen etaistpg. benzene

((ait(a:GrrpHISl) f ?felgg %)/ CP QSF%PI%H%)”HR&/%%@ ggﬁ%@x& h 'ca% (;:Sr:l_lgl)or %Idenﬁh OESiI % lon as in

#023, V\hehyﬂdrﬁxﬁ)ﬂ &ytor afnids 0@ CFae CRY, (brSCBQQhCQr@blﬂﬁaﬁgi&rﬂﬁo%ﬁmyﬂf ied by
formula 3 (NAV-101) 27, An antimalarial conposition as in # 23, wherein Ris

H o X is Oamiicereap.iels. Simiarhchs srouperiybave thet dCBaptGOOEPHP- (il a 4
A, 162) cerr 00y P Sl OROSH | Pt B OGRS, 4% 15,0
An ant i mafflasioalchbospbsinid And@sr nilro#r adinoMdreryenmoRarlsoxlic ¥r elleRydic or
hydroxy or acyl or amido or CF; or CCl3 or CBr; 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 CBr3 or Cl; 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;),-CHj (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 Ry and R;. And R4 group can have H or OH or any
alky! or alkyloxy group or halogen atoms e.g. fluoro/chloro/ bromo/ iodo or nitro or
amino or cyano/ carboxylic/aldehydic/ acyl/ amido CF3 or CCls or CBr3 or Cl; or
25 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.

31.  Anantimalarial composition as in # 30, wherein the R, group can
have 5-carboxy pentyl (—(CH;)s-COOH), R; can have -OCHj3 and Rj can have -4-chloro
30 benzyloxy (-OCH»(CsHs)-4-Cl) group as exemplified by formula 8 (NAV-082).

32.  Anantimalarial composition as in # 30, wherein the R group can
have 5-carboxy pentyl ({(CH,)s-COOH), R; can have -OCH; and R; can have 4-
hexyloxy (—O(CHz)s-CH3) group as exemplified by formula 9 (NAV-083).



and R is 3,5-dichlorobenzene as exenplified by formula 6 (NAV-105). 30. An
antim crobial conposition wherein the inhibitor of fatty acid 5 synthesis
used is (E and Z)-5-benzyli dene-2-thi oxot hiazolidi n-4-one of general formula
12 wherein R group can have H, -(CH2)55 Q00X (where n is 1/2/3/4/5/6 and X =
H - (CH2)"' -N(CH3)2 where n'=_1/2/3/4/5) or .arqomatic ring_ that can have
various per nut at i ond3-andAdgwimalariabsrimpasitionaan # PRy vhegeinghg R sxoyrgabup or

hal ogen a B reC h) i LLr N0 or
Cyang. or - RVEER oot h QQAIERLOLD, R BiRe b1 ARAS Oh AV TOCH B 25 o
CC13 or Chr&eoplifedbpfomiuieibyNAFDI®. or di ethyl amino group, etc. Sinmlarly
R3 group can have Hor -(CH2)"-OO0OH or -O-(CH2),- COOH (where n is

1/ 2/ 3/ 4/ 5/ 6) or anysal kyl . k t | uoro /
chloro / brono / io?c’i% OI‘AI’IllI Pg.lagdrﬁag&rﬁ&oSg{ré’plcagérhg%g’?‘gg%re%&g%' groglpcng dehydi c
o5 hydr okyveqrtheaylyR; can lavieddH and RE8aroliavECHEB parup@BleBeraplifiEi3byoforduladti hyl ami no
or diet hle}‘,é% am no group or an aromatic ring that can have various

pernut at i ahd)conbi nations with any al kyl or al kyl oxy group or hal ogen
atons e.g. fluoro / chloro / brono / iodo or nitro or am no or cyan or
carboxylic or al dehysli c am dnyighia@¥il €m@RSitlonQAccaaingao @r23Gnd # W wkeedig or CBr3
or C13 or dinmethyl am no or diethyl am no group or fused phenyl ring, etc
with one 8 Rlipnishmefaleipar isoasisprirtpgblatqasing ainel obsherreatly prescaped he R
group. R2420 can have H or OH or O (CH2)"-CH3 (where n = 0/1/2/3) or

di ret hyl antno or diethyl amno group or fused phenyl ring or dioxol ane
ring wth aromatic systemw th various pernutations and conbinations at R
dfd R3. And R4 groupd.can Aagetimplanal emppsitenyaccardiyg toot 2hbnd/# ok ywhareoup or

hal ogen at,ons 6. flyorolchl oral brono/ iedo or. nitro or.,. anmng or cyano/
car boxyl | LRETagifr eSSt P! e WEpm e i esb it g o6 of et ny!
am no or ghigfahytigiam no group or / fused phenyl ring or dioxolane ring or
benzyl oxy or benzoyl oxy/- OCOC6HACI / - OCH2C6HACL etc. with one or the other of

vari ous pernutations,and_conbjnations of the R group. 31 antinal ari al
CoNposi t!oon as in #%0, @H@lﬁ(ﬁﬁf RS grems aé&r‘?gugwtﬁggﬁt%l%eé'%BW pentyl
-(CH2 5-@,@@5), ; g@t@m Ve ro 30 benzyl ox
E-(OCHZ%CGHS)-4gaéﬁ?ag$gagﬁ\§§t}§xenlplifi 55%533?‘39%‘?‘2‘:%‘“?% 082). 32 An

L 2 oL O B e S
hexyl oxy ek Ghiast pridLerdE SHAnRRs G4 GRB ke tyBATIAS QiAW fAndidnh¥ P4t 8Bk

analogs.
39. Inhibitors of Enoyl ACP reductase in treating malaria caused by
Plasmodium falciparum.
20 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 Il 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, NAV10S5 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



25 33. An antinmalarial conposition as in # 30, wherein the R group can
have 4-hydroxyphenyl (-(C6H5)-4-0H), R2 can have H and R3 can have - OCH3
group as exenplified by formula 10 (NAV-038). 34. An antinal ari al
conposition as in # 30, wherein the Rogroup can 5 have phenyl, R2 can have
OH and R3 can have ,(P-Ingroup as exenpl i%l ed by formula 11 (NAV-117). 35. An
ant i mal ar MHPVAERHSLINSIOAT AEXBEHI ng to # 23 and # 30 wherein the

Pl asnodi unfal ciparumis resistant to chloroquine or to other currently

prescribed drugs. 44 36AnAntidAlarabdomipoditioa RestisingOdm abbabdongiokd # 23 and
# 30 wherein the enoyl ACP reductase _enzyne belongs to any Plasnodi um

speci es ofrCRurdyrtase (Fahl) omifs Rharmgpeeutignlly acgsptahle depratisen pithssaloppioyite as a
drug targ i V, i i ANy, nhogeni ¢ nenbers of

t he cl assg%%lg%tﬂn%‘g&gshéigr Igg{eqﬁﬁ)g@l%k@hrnggfé@gs%Qg)rlll%%rgp gs a drug target in
dével opi nphartiackysicalfyaadesptalplataipgetice adilgentios agatikyi ng the type Il FAS with a
functional Fabl or its analogs. 39. Inhibitors of Enoyl ACP reductase in

treating malaria caysed 2l asnod] um f al ci 2 Q.. Inhibitors as in #
24 wherein the or gagiﬁsm %fngléxa%ﬁgg%mloaﬁ%ong %gﬁ?/hﬁ)ﬁrgmg% %}%er%{ﬂiﬂ%al origin.

41. | nhi birtabiia ned betatiseddoyWPekRbdiuielcuganos By Byoter gayieObgani sm causi ng
a parasitic infection belonging to the class Apiconplexa. 42. Inhibitors as
in # 24 V\ﬁ@ﬁ@Pﬁl“MWM@MWPgP“B@- any 25 pathogenic organismw th a type

Il FAS and havi ng the enoyl ACP reductase enzyne (Fabl or its analogs). 43.

An antimalarial conpesit (Je8asRPRE St P9 WRrdid the dIMN0IBN mAWARERIn NAV- 083,
NAV- 038, NAV-101, NAV-102, NAV 103, NAV 105 or NAV- 117 or their

plar mac eutrpaiglapy aetesivic gbnditige eausad by ey ergamien dltmdasrApieersplakd-nation with
30 one or nore known antimalarials alone or along with a pharmaceutically

acceptabl e 47.  Useasin # 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,
NAVI03, NAVI105 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:

20 . 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.



26 adjuvant or a diluent or a carrier. 44. An antimalarial conposition,
conprising an inhibitor of enoyl ACP reductase (Fabl) or its
pharmaceutically acceptabl e derivatives either alone or in conbination with
one or nore known antimalarials alone g, along with a 5 pharnmaceutically
acceptabl e adjuvant or a diluent or a carrier. 45. An antimal ari al
conposition as in # 78 orAmedfeesarsningrel drags winsthpagti vy denedAGY

Pl asnodi u ' t : ' ' 0, HWgn or

ani mal ori g@lr??dsggg H{%gétafgyﬁrﬁﬁ%g%ﬁ %éniq%&gﬁeggpﬁﬁ%@gﬁgg%?ﬁ ‘%Pgn may be
used i n Ifodel eftnayl AdtPrefactasei dfiacndanedipbirasite.caused by any organi sm of the
cl ass Apiconplexa. 47. Use as in # 28 or # 29 wherein the conposition nay be

used in treating any pat ' INY g,aé_ r%s)e i ' 1avi ng the
type Il FAS with a%ﬂnct@%gwngﬁg%w&%q% uc ag@?ﬁ@%&%&g@@g@me as in
# 28 or # (38 NAFrHIINNATE- 10D/PAYII03 MMAWRYS BENUASBU] T or anyothdréaliibitor of

chl oroqui ne-resi stant or any other drug-resistant strain of
Pl asnodi urfgy et B redictasg gsedan sembagtion Withi hieqide fpr tneating kst ondyar i al

parasite ‘%&'bﬁb"gﬁl%ﬁxf\l}a%géf%gm AV 029, NAV-082, NAV-083, NAV-038, NAV-101,
, or -

NAV- 102, 1 17 or simlar class of inhibitors or any
other inhibitor of the enoyl ACP reductase enzyne wherein the nethod

conprises the steps of: 20 Monitorjng the incor at i f oxant hi ne
in nucleic acid as 5<§_~q_ua ‘?‘FP%H‘Hd\“?Bﬁﬁ‘aﬂg’ﬁéﬁ}‘%f%\/ﬁgﬁilﬁﬂtvi[‘@ﬁg]’B{;" he
pgasi te gy @Wiv-ES AR AV S RRAF 30N AV 0%idk M@’Qqato%n& Bheh bR dfr e

mor phol ogi cal features of the paradite as an iIndicator of growh. 50. A
met hod t o sieeetassasen e phartianaltznl applieaionvi ty of a conmpound to 25 inhibit
the el ongation of fatty acid synthesis in a nalarial parasite, specifically

the enoyl ACP reducdase @&En%éﬁﬁld \?-ioﬂs,trh‘ﬁvﬂ@}d,‘M@-@%@INE%O%W&VA-

spectrophotonetric Tnmeasurenent of Its activity using crotonoyl-
cr ot onoyl -B3BPNAARGY1, DRER- Y2d bl \aKB, NavV Idt e N A vitld 7 me dnpt@spamdfcdthey aci d

synt hesi s as substrates, The ret hod.conprises the detection of the product
of the enZPM§lassssdnapy BKlurEinl RREYAMe separation of the 30 substrate and
product by reverse phase-HPLC

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, NAVI105 or NAV-117 or their

analogues.



27 51. A nethod for screening of drugs using the activity of enoyl ACP
reductase as a target for treating a malarial infection conprising the use
of a nol ecular nodel of enoyl ACP reductase of a malarial parasite. 52.
Conmpounds NAV-048, NAV-029, NAV-082, NAY-083, NAV- 5 038 NAV-101, NAV-102,
NAV 103, NAV 105 or NAV-117 or any other inhibitor of enoyl ACP reductase
used i N CREFPRENGESM th a biocide for treating a malarial or any other
parasitic or pathogenic condition. 53. Conmpounds NAV-048, NAV-029, NAV-082,
NAV- 083, V- 10 03 103 V 105 or NAV-117 or any
conpound of the saﬁgngzg%%iTh%%xﬁipﬁﬁﬂpﬁg Rt FE8 appl i cation. 54.
Conpounds NAV- 048, NAV-029, NAV-082, NAV-083, NAV- 038, NAV-101, NAV-102,
NAV 103, V 105 or \/- ound c Ln any
i ndustri al appllcatﬁﬁA ‘%B¥§g a%ﬁ%gqﬁnplaNﬁV iﬁp?ﬁﬁ®3g§§ § éﬁ NAV 083,
NAV- 038, PNAY-WQdhindtby-1302, NAV 103, NAV 105 or NAV-117 series of conpounds
in any industrial application. 56. A process of inhibiting Enoyl -
reduct ase enzynme to treat malaria and other mcrobial diseases. 20 57. A
propcess of3)i nhi bi ti ngidox] ACRKkaRaht. 35 EIbeN EY B, dn@ NdvRabawaBV{aAl @ogmd ot her
m crobi al di seases by co ounds NAV- 048, NAV- 029, NAV-082, NAV- 083,
NAV- 038, KagR feppgr ASA. #9021 I0NMAL03, NAVIO5 or NAVA1 17 or their anal ogues.
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CLAIMS 1. Use of a conpound of Formula 7 or a pharmaceutically acceptable
salt thereof for preparing a nedicanent for treating or prophylactically
treating an infectious disease. 5 2. Use of a conmpound of Formula 12 or a
pharmaceutical ly acceptable salt theregf for preparing a nedi canent for
treating or prophylactically treating an infectious disease 3. Use
according to claim1l or 2, wherein CHeAil¥iexti ous di sease is nalaria. 4.
Use according to claim1 or 3, wherein the conmpound is NAV-048, 10 NAV-029,

NAV- 101, V-102, -1 or NAV- 1 or .a-pharpaceuti.call a ptabl e salt
thereo | 5 Use-accorth vl bt ol Bodfuis7 B ABPRAR HERY HessBRERRE NAV- 0a3.
NAV- 082, NAMe08®r prephitys 4 Inbdannpfda treBERrigesitylacaedBPiaiihg agal t t her eof .
6. A nethod for identifying an antimalaria conpound conprising 15

i ncubat i ngnEsBYYs BgPs¢-educt ase with a conpound and coenzyne, adding
crotonyl -CoA and determ ng the inhibition of enoyl ACP reductage. 7. A

CORPOSi tion conpri simg & LAMMNMRE oPF ol 8r 4 pRAmAceRtaNBGRplabeahk Y
acceptabl e salt thereof and a pharnaceutically acceptabl € adj uvant,

carrier, dhengehfor prepasing pimadicanzot Br traatngrpyesonhytasticdhypirdéasinggna conpound of
Formul a 12 or..a har maceutically acceptable salt thereof and a

phar naceut]ingezgfl?'ff Cgﬁe(?éept abl e adjuvant, <carrier, diluent or excipient. 9. A
conposition conprising a conpound sel ected from NAV-048, NAV- 029, NAV-082,
NAV- 083, NAV-038, NAVsel@tordi@tokBdm INAZ, POBTeiNAN-inlbtiausdlisease iaaldria7 or a
pharmaceutically acceptable salt thereof and a pharnaceutically adjuvant,

carrier, dig.' uent or ﬁ%%éo%x%’ﬁli to ctaim & f%v%?éﬁiﬂe%gﬂa%ﬁﬂ&?sﬁ@ﬂv?&s?”ypne of
clainms 7, or 9, further co%“rpr|5| ng anl antimcrobral or antinalarial
cdbpound. HAV-ERIBDIAGA 00f NAMI G, N AY- [0Rer tiA0WLBS of a phdraracelticply asite by t he

use of 31 NAV-048, NAV-029, NAV-082, NAV-083, NAV-038, NAV-101, NAV-102,
NAV- acceptable salt thereof.

5. Use according to claim 2 or 3, wherein the compound is NAV-083,

NAV-082, NAV-038 or NAV-117 or a pharmaceutically acceptable salt thereof,

6. A method for identifying an antimalaria compound comprising
15 incubating enoyl ACP reductase with a compound and coenzyme, adding crotonyl-CoA

and determing the inhibition of enoyl ACP reductage.

7. A composition comprising a compound of Formula 7 or a
pharmaceutically acceptable salt thereof and a pharmaceutically acceptable adjuvant,

carrier, diluent or excipient.

20 8. A composition comprising a compound of Formula 12 ora
pharmaceutically acceptable salt thereof and a pharmaceutically acceptable adjuvant,

carrier, diluent or excipient.

9. A composition comprising a compound selected from NAV-048, NAV-
029, NAV-082, NAV-083, NAV-038, NAV-101, NAV-102, NAV-103, NAV-105 and
25 NAV-1170r a pharmaceutically acceptable salt thereof and a pharmaceutically adjuvant,

carrter, diluent or excipient.

10. The composition according to anyone of claims 7, 8 or 9, further

comprising an antimicrobial or antimalarial compound.

11. A method of inhibiting the growth of malarial parasite by the use of



103, NAV-105 and NAV-117 or simlar class of inhibitors or any other

i nhibitor of the enoyl ACP reductase enzyne wherein the nmethod conprises
the steps of a) nmonitoring the incorporation of [3H hypoxanthine in nucleic
acid 5 as a quantitative indicator ofythe inhibition of the parasite growh
and b) exam ni invitro treat ed cultures for h%fhm ogi cal

Foat o oo SR S D R ay)-Bp VAT dspefa§to St ala ke b1 oA
det er m ney 18 AnlbTBhANAY-127 bk Wit s S GRTBRNAL: b LY Icaﬂhfbmfﬁﬁh@' ongat i on

of fatty acid synthesis in a nalarial parasite, speC| e enoyl ACP
10 reduct emgl ARPymduciive ceryme hfhemretth@mec’rmulmomseatﬂle s&pecfi r ophot onetric

measurenent of its cthh% usm crotono g??l croto ACP enog ACP
reduct ase or ot her intef™ ]é?réﬂge € Jicornergt ne? ] P’ﬁ‘gg e&bmﬂﬁig?“r‘ tes

Asnet hod z?ssau!rl1 UAnfilafib SnkRoat MEHIR] RhARR N IROFh EORTY; rb\ﬁﬁsantihe detection of the
product of the enzymatic reaction follow ng the separation of the substrate

and 15 product by blevers@nphiagentg@tsGf in vitro treated cultures for morphological

features of the parasite as an indicator of growth.

12, A method to determine the antimalarial activity of a compound to inhibit
the elongation of fatty acid synthesis in a malarial parasite, specifically the enoyl ACP
10 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.

13. A method as in claim 12, wherein the method comprises the detection of
the product of the enzymatic reaction following the separation of the substrate and

15 product by reverse phase-HPLC.






