-a, 2- TH OXOTHI AZCLI DI N- 4- ONE COVPOUNDS AND  COVPCSI TI ONS' AS ANTI M CROBI AL

AND ANTI MALARI AL AGENTS TARCETI NG ENOYL- ACP REDUCTASE OF TYPE || FATTY ACI D

SYNTHESI S PATHWAY AND OTHER CELL GROWMH PATHWAYS 5 Field of Invention The
Jpbresent invention relates to the 2-thioxothiazolidin-4-one conpounds

exenplified by NAV-048, NAV-029, NAV-082, NAV-083, NAV-038, NAV-101,

NAV- 102, NAV-103, NAV105 and NAV-117 as i hhibitors of Fabl (enoyl ACP

reductase) and as novel antijﬁzir{ }’.(QJFHE%E@I%\I% ré@lragaisagbt her al one

or in 10 conbination with ot nown antimalarrals or antibacterials and
may be fornmul at edOMPORITHANE HetcANT INMBIRGBIAd cANDAIN BIMAL ARt $GEBNSI pi ent s,

di l uents or carll,er i td L i-Lication
of a drug that &égﬁﬁEﬁrW%F@r%?ﬂé‘aﬁ%a%&ﬂéﬁﬁﬁF '{)ﬁézl‘tafel??gﬁgf o%eﬁ? ggﬁg&}%g&gti vVity
by inhibiting enoyl ACRATENNAYaseD €MHERCEBL GRIPUTHMATHWAYStty acid

synt hesi s pat hway essential for cell growh. Hence the invention also 15

rel ates to 2-thioxothiazolidin-4-ong:; (NAV- 048, NAV-029, NAV-082,
NAV-08§, NAV- 038, NAV-101, NAV- 102,%@3%?3me105 and NAV-117) as
inhibitors of the growth of mcro-organisns and the nml aria parasite.
Background of the I nventRonPiegnhyr inye@Rt iREks o s girthiorothirotidig g t oday,

bei ng endem ¢ oA EempithichOf, GQUNDEL, e8AVIONRARDRE KAV -0sBTRIAOV-088,
resi stance to chporoqw ne and other currentl &Pe\gr escribed drugs limts

treatment of rEMErlDh NoNal2, NAVRHP: NOM18P and i &1 asrahiitoe, of febluseeylby
Pl asmodi um f alf(&}p%dﬂg@?%eﬁ’gfldg 215 n(;)r\tsé? a@}f}ﬂ%él QHd ta a@{eggle%\é@tg reﬁﬂ«{;rsz#c?]@eor in

devel opnent of nhew a ari a recent denonstration o e type I
fatty @aci d synbhésason FAbpthe? Snpat mvbnyaliralst dreantrbdcaarialsl andangsbd &ymatagdi t s

iAhibition by triclosan, .an inhibitor of the rate limtjng enzyme of type
s, enoyl -AepPbaTaC Sl FreratS Bt pP RSt Ao B9t M at 1
aci d bi osynt hagiestifrafupheryreiates th@e Jdcovififution df s drug tMatl exbibitt Bgi-naladsl adti-
parasite (4, 5). The_ essenti al gol .,Of fatt]y égigﬁfand | i pids to cell
growth and fuEEFEm or SRGIORHELVIEY PY EPERineg S8 OF F 1ete Pt Bi ESHORRY s
pat hway, the ty¥ggin) afidSynRGEUpdNG bfediBE fo3 Qeh WrBRhN @fhcdMbe ClvdnBiofliafibi NCt
fromtype Il FAS of the malarial parasite nmakes this _

15 relates to 2-thioxothiazolidin-4-one compounds (NAV-048, NAV-029, NAV-082,

NAV-083, NAV-038, NAV-101, NAV-102, NAV-103, NAVI10S5 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 malarna 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 tnhibition by triclosan, an inhibitor of the rate
limiting enzyme of type Il 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 [ FAS, occurring in the

0 human host which is distinct from type [I 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



pathway 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 in nost bacteria and plants, is
typified by the existence of distinct enzynes encoded by uni que genes for
catal yzi ng each of the four individual chénical reactions required to

conpl ete 5 sucgeaBIUE BYBERERkh )y acid elongation (4, 8, 9). This is in
contrast to the type | FAS characterized by a multifunctional enzyne

Y2 A L yme ShoP ety lteF DRt bheis peAFey) Bl ) nfOAERRR AP

reaction, catalyzed by ( synt has condenses
acetyl - CoOA wi t plane| ionyi EACH the dxdntdca ot tivaee kytymd€Rncollbd Sy imiduel gemsedr by

reduction and dehydratiqn reactjons catalyzed. b 3-.ket oacyl - ACP reduct ase
(Fab®) and 10 (SN GRYR G DAderaany APl SR ST Pin ST L A s y (.
11 12).5 There ﬁfceessﬁ@t(?&ne@!ofm@%ﬁseimgm (Whi, o BHisis invaidado tHe tyie FAS
condensati on and dehydration reactions, however, the final step of

el ongation is eufasioyizetbias maltifynchgna eazypg|cataiameall dhedemiod thergiiwax ). ,
reduct ase (Fab Tk | v - ] k QRRR t her or
be transferredﬁtleomgﬁ?ééﬁ%wa%‘hgg%aﬁg%ﬂé C@)%Btz ﬁfggya?yﬁb?g r%??gregse ségﬁélﬁé&?’s Fabl
is the | ast enzgndenstnacktybCoxxotith mathuydAGRub [fermemetoapdiAL RofThsliofeijavedby t o
conpletion (11, ,13). Fabl thus presents.itself as a suitable dr arget for
Che desi o of A PRaMGH A IRUaHERRTRHIHER b g EBP AT LG GBI
Compougs NAV- 0484, MAVe1 020 dcNAV;D82ab ANAY-1A8B), [NAVeR38, (SNAY- 19 1irndiVeel 02,
NAV- 10:13, NAV10€ gnrg%l\%\ @%17 e?E’ﬁli‘%/?l‘biB(taFabr medi étgbe%dCtpr%c(essi ngzqi nE coli
bact eri a such ssehenfyates ykngwndwioh syntitiebied . in Hbn cenddneation emdndehydragont i on
represents a ngjqr devel o ver r.i or f t hat wt h of
bacteria cont g?%ﬁﬁ)as’gpggbq?’ntggglﬁ@esgegrogglg}]%gopﬁ,&f)%b#zﬁdagﬁ%u}é%ﬁéf i glgtN‘al%sﬁal SO

i nhi bited remasgealit wnby-AdFesdudtadai (BaIprihe iresdit@gtaeylt AGR cadditer baalonyated hese
conmpounds are able to inhibit the growh of. mnicro-organi sns targeting other
pat hways essen&‘iﬂg?“’fr F opi&iried o g‘\)ﬁf(eﬁ‘?l %Spﬁ‘ﬁﬁbbmeﬁﬂlﬁfa‘ggeﬁaéﬁfyﬁt?“'to present
inhibitors of Fabl as antimalarial and an antibacterial agent. Another
aspectiis to provide antebiab teilat ergymam thb aptiemibadh ppnpaosicydlonselorgangr i si ng

inhibitors of t'(:)ac%%pﬁe%ior? )((lelml)g)l Hlbqqh\gyprecsgrqp Ryerf'tdklss a%}(ébqg §1’ug%}g/ét%r9 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, NAV10S 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

S 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 tnhibitors 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. NAVI03 and NAV-117 themselves. their analogs or their pharmaceutically

acceptable denvatives 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 pharnmaceutically acceptable salts either
alone or inr 3 conbination with other known antimalarials or
antibacterials along with pharmaceutical By acceptabl e adj uvants,

exci pi ents, dildufiaSioR! VG I btRErS - kndWAMBRMm@kriliBe ok NvigidcRAalfhaldpesent

met hod provi des a novel approach of treating nmalaria using 5 conpounds
NAV- 048, NAV- Ofgrmagayticgip accrptikloghu vapisaxgBgntsNalren s pr caays: 102, NAV- 103,
NAV105 and NAV-117. None of these conpounds which have been shown to
possess any inhibitory activity feumanay khewmvanisyne or any bi ol ogic
activity prior to this invention. The current nethod al so provi des evi dence

that the conpounds NAV-Q4 - - - 083 - . - 101,
NAV- 102, NAV t0 103, m@gigﬁsﬁﬁﬁeﬁé\gﬁpi‘%\%gg’ééﬂt rt"%% (gr%éwy%qg%a?%%rél arial -
par asi te in vidamgpounddc AV l4RgNAY -G NASF-085 PerY-068, NAY-E8r Net-10Inwext4 on

t hese cl asses b as, prospective ther for treating
mal aria. In yefofzaﬁ%{(ﬁg&ﬁob\g@? 3813 I\{‘%Liefg[lr ﬁ@ﬁ? Otsﬁlﬁ??ecr?ﬂp%r}d%é@ﬁ%ewgg b¥3Y an
anti-mal arial $ORAGSpdssEB aGOMPILISHAGHAR fondHykinb@h efdynfeaklany Biologrcaistidad. I n
an enbodi nent of the _ current invention, evidence for an antipalarial 15
conposi tion coffp s gint B Uy RRY-TAEd Apapendes Nyynerabal tRaceoRPINdNAY-
038, NAV-101, NAV-GLA2NaANAY2d O3avINAY1QRvOrs3NAVLATE aua gy | ONRSL dnN it or of

Fabl either alone or in conbination with one or nore known antinalarials
along With a PHarWacddtindaNAY-Hd cabpreats) &e 2y withasft the avedarpi @awsiteaindyifrpent or
a-carrier. The,j ' - [ [ i.td0n
caused by a drﬁ%{&?{gs {'é)?i g‘rjlt{1 ajrfa%?(gﬁ ?%atﬁé g%?etg{s)llnt%e&% ﬂ%ge @8%%@?8@‘@&@9 géfgﬂ’e

NAV- 029, NAV- 082J aiNpispB8ye NaMpP3@, trddfive d@daria. MAKSt BOGtherNApect 08 theNAMERS,

NAV- 117 or sone other inhibitor of Fabl either alone . or in.conbj ion as
Tent i oned. ear | TEPORfSBEHET THHBGHRRRHEOBPOY 158 CRVGHES b oG o Fabl i
antimal ari al ceopes. thon myodigent SEdheichmer ifentidd, @aideng fonfaacintigntrigiaused
by Pl asnodi um Jal ci.parwn or ot her species o0 arial parasites of human or
i el 595 or | GIAPORHOY TG RE P RAFID AT ERE. D1 V. SO B NRVERE R € he
antimal arial cERPRANVIANNAV-102, NAV-103, NAV105 or NAV-117 or any other 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 carricr. 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-10],
NAV-102, NAV-103, NAVI105, NAV-117 or some other inhibitor of Fabl either alone
or in combination as mentioned earlier. In another embodiment of the invention, this

annimalarial 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 brosynthesis 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 gencral 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 imcluded to provide a further understanding of the invention and are incorporated in



may, be used for treating a disease arising out of a parasitic condition
caused by any of the organisns of the class Apiconplexa, or pathogenic
conditions caused by organisnms having the fatty acid biosynthesis system
FASI| and or requiring Fabl enzynme as an essential or a conponent of its
met abol i ¢ machi nery necessary for their gromth. 30 It is to be understood
that both the foregoi ng general descriptign and the follow=sing detailed
description ar - ory only and are intended to provide
further expl an%dﬁéﬁ%t%%e&?ﬁsg%ﬁfgﬁ%gs cl ai med. The acconpanyi ng dr awi ngs
are included to provide a further. understandi .of the invention and are
incorporated inr 4 and consti t]%IteéDﬁ%ﬂnP“?ﬁOftqgﬁ EYB%cification. Brief
Description of the Figures FIG 1. shows Dixon plots for the inhibition of
Pf Fabl by NAV-048 (A), FNAV-G82wv{ Bixpn MNa-f6:88e (nB)biticrd PRAYE BB AM)48 (Bnzy e

activity was rm I.n t r 00 M NADH and 200M . .
cr ot onoyl - Coa NATPE AR YRV BAACR o RV b F Bt R uater e ETharLiA
enoyl - ACP 1 edug hasct 8RRDIANNIADH Nl WoREeRgen9f-CHAV- 48 with respect to
crotonoyl -CoA. Ki was determned fromthe x-intercept of D xon plot

assumi ng non-conpetetive.inhibition.. Fig. |AGCij) shows initial rafte-of
Pl asnodi um f al ci parum eﬁ&/ﬂ?‘/&@ﬁh‘% ‘P‘é‘aﬁé 288 ¢l)ésé?%ot f”(’)"nﬂflﬁlp%rﬁgi Bé%’gg‘r@e of
NAV- 48 w t h regspetdse tachAD. th&prevase oflNiaer48 wabl réshamté betonolint @k Citipasof

D xon pl ot assum ng npetitive inhihition. Fig. IB(i) shows initial rate of
Pl asmodi um 1 al SETGINERYE AHcer BHIEPR BBt Fautine ap FmRHIG Mite. of
NAV-82 with respect to crotonoyl-CoA Ki was determned fromthe
x-intercept of Dixon pl btz desunbsingyscmitpétrate iof ePlunhidbin ifdnipart: Bagyl-AUB(1 i)

orasenks of NI UPBIRCLE HEARADR K ke Dbt R ni PHO Bheves

x-intercept ofdefirnaRd fostthassiigrtdg oDk plpEtiriny eorhpdiitibe tnhiditionFi g. 1C(1 )
shows initial rate of Plasnodium falciparum enoyl-ACP reductase reaction in

t he presence of NAV-83 wjt S 10 C - . det-er m ned
fromthe x-intercept of WB’ Qgﬁpﬁfﬂgt&g a{é@ﬁlmya?\%%?ﬁ%@@@ﬁ/@lﬁwgﬁ t@?ogﬂ%k% g.
| C(ii) shows imitdaé rqaatie ofthep@samod pUhANatX vphrespece noylotohGR-CoA. Ki was

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

15 Fig. 1B(ii) shows imtial 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

"k

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

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(1i) shows mitial rate of Plasmodivm falciparum enoyl-ACP
reductase reaction in the presence of NAV-3¥ with respect to NADH. Ki was

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



reductase reaction in the presence of NAV-83 with respect to NADH Ki was
determ ned fromthe x-intercept of Di xon plot assum ng non-conpetitive
inhibition. Fig. 1Xi) shows initial rate of Plasnodium falciparum enoyl - ACP
25 reductase reaction in the presence of NAV-38 with respect to

crotonoyl -CoA. Ki was determned fromthe x-intercept of D xon plot

assum ng conpetitive inhibition. Fig. 1D(Pi) shows initial rate of

Pl asmodi um f al ci parum epayl > ARs ihgBtES BEe 2(Hachivaiasi Rigt h@)puesangerigf
NAV-38 with respect to NADH. Ki wa fromthe x-interce

[ s determ ned _ t of
Di xon pl ot assifi Mg B EsmBER) YAV ninddliigi BK) NoV-Escall dodedwathi Pﬁgfibé-i tors

Fig. 2(A) NAV-048. Fi ~ i ). NAVEO82, (+Ei V- 083,
and Fig. 2(E) ﬁﬁ@ft%‘gsa?e o T O, Bty ot din Wich s ! Ghzyred Wb BV 053,

and sticks, coftdotor in sticks and the enzyne in solid ribbon. 5 Figure 3
shows inhibition of PfENR by conpound NAV-117. PfENR activity was

determsned in the presepgarof shAfs iBMBit6R BE PANR by Qdsmpeind KA VL N PERR (25
nMto 750 nM. The percent inhibition was cal cul ated fromthe residual PfENR

activity and assi¥ibpiat delermagpdi indhe progynecoplpeaes somgentmiionisedhe THigier Ko dal
curve indicat I 3 yaseQrl euliat ed
fromthe gr ap‘ra1l.ﬁvltt(%)’l71 ilg\gfghélbésrﬁ%ﬂn%%ngﬁsﬁ%%ﬂ%ehg? ?1(:2‘1@('3 ﬁgonpoﬁﬁc?gﬁl\jl‘k@- 117
with respect dand wasqi@itedypkai@e Aogemeromd dleh Mis ] hyseDi Konsighaotlal defENRIivess
assayed at two

fi i - 10 - d 200 gM f
crot onoyl CoA tﬁﬁb%fg%fgﬁ@g%%?taéggiﬁﬁ efwasfolﬁ%l%ﬁhé‘]omi& ?f&'agd [13]0 SM of NADH.

Ki was calculated fromthe X-intercept. Plot indicates conpetitive kinetics
with r#¥spect to crotonoYigueohshors ighigjtipe ket ompeindi NA Bl | Rividt iegpsctof
cenmpound NAV- 117w r : erm Sj L xqn t 00 nM
Pf.ENR was assééecé%%&ér%zgﬁg%n%b&zwgﬁﬁ glr é)ltm hgflfﬁ Ngok,wﬁg&%ﬁl\ﬁt%pgﬁeﬁd

NAV- 117 and 5Cogddnfrhticand 1 AD@MJNahdPObOAM [FABHrotéoybE o mhpibsehor oflas ndadfcul at ed
fromthe X-intercept,., P i ndi cat etitive kinetics with respect
to NADH. 20 Fi C@B}P@?‘%‘i %ﬁg\?\é”iar‘i‘ 108 gt @3“‘—’3?%%ﬂso?%ﬁﬁédgﬁ)%&et)ﬁ"ﬂtﬂ@ d bl ood
cel | cul t ur esploGadipaesdmddiivt kihewasvidssgyedo t@fonofl GdA.ro growt h inhibition

of Pl asnodi um fal ci parum by incubating the cultures with different

concenirations of the 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 pM [+] and 100 puM [<] of
NADH. Ki of inhibitor was calculated from the X-intercept. Plot indicates

noncompetitive kinetics with respect to NADH.

20 Figure 6 shows inhibttion of growth of the parasite in red blood cell
cultures. Compound NAV 117 was assayed for in vitro growth inhibition of

\m 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 (©). 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 Clomng, expression and purification of PfFabl in £ cofi. The 1296-bp

DNA sequence coding for P. falciparum was cloned m pGME-T vector (4). The clone



inhibitors in Me2SO (final concentration, 0.05%. The cultures were checked
for gromh inhibition by m croscopic exam nation by assessing the
parasitem a 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 foll ow ng exanples
are given by way of illustration of the present invention and should not be
construed to linmt the scope of present ifivention. EXAMPLE | 3n d oning,

expressi on andyRUohfiinfa by petfonnlr aRlecotNseudink - FoT'@?prés%%‘ﬂﬁ osdNf g@guence

coding for P. falciparumwas cloned in pGQVE-f vector (4). The clone 6 was

confirmed by drigeepsformednatodt. @l@b%ﬂs@%ﬁ?éﬁelﬂsmjld crliyred Rpraighs oHeslpBe®, t he
clone was ”arﬁﬁfe%&'ﬁgsehgm 1&%(18@5&0?1'305 d@gégm(fﬁl)va%elﬁnqg@wg&éfﬁ s gr(ﬁ%m ght.

The cells were harve sed an onto a H's resin vagen) .
The protei n wasinglstepegladians pﬁg 3dx e gmddbknind eiutd, Be@mSwvay tesieddiz phsty dnd

el uted prOteL§¥$?§A§§St6d for purity by 5 SDS-PAGE. EXAMPLE 2

Spectr&photo say of enzyne activity The activity of the Enoyl- ACP
reduct ase was assayed by following rate of the di sappearance of NADH usi ng
crotonyl -CoA as a substrate. The assayXAMitldr: (1001) conprised of 100M
crotonyl 10 CoA, 100M NADH and 1% et hanol in 100M sodi um phosphate buffer,

pH 7.5. The Kkinetic pasgRBb@iofonWicasedit & digend &t Tee dati of iecERypcal
plots. EXAMPLE 3 Enzyne inhibition sfggfes The inhibition studies were

carried out byAChrelufatsputy wgvehdy| foldepng &yt of fsedisappearinge of &Pl tysipg
conpound and vc%&bm%ofﬂa'é AGARGAR TRE 4s@RSmQfurd h@o;ﬂ?&ﬁﬁ;}fﬁ@@o@ﬁ 061 ERong1-hour' s.

This was warnmed to 25C and assay was started by the addition of the crotonyl
-BOA. The i nhiliA,il6ouM ohsPHrnd Ko alleapol deltleph Sﬁéldmb;hoaélﬁﬁdwffn@ pHol - §.0lkeng

equation: v= V%r{ehf pgrﬁ%gﬁers weg@@{t% né/dofohé thteralguﬁ‘f%}e prltidcsleqotg ate and v is the rate

i n.the presence 0 ures 1, 1 A(i), TA(II),

IB(i), | B(ii), 1C(i), 1C(ii), IEXl) ggg Hq&ggl)

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), LA(i1), [B(1), 1B(1), 1C(1), 1C(i1), 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 crotonoy! CoA {middle line, Black dots) and 200 microM

23 crotonoyl CoA (lower line, purple dots).

In Figure [(A), (1) the dots represent the various concentrations of
mhibitor (NAV-48) at a fixed concentration of 50 microM NADH (upper line, purpie
dots), 100 microM NADH (nuddle line, red dots) and 200 microM NADH (lower line,
blue dats).

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



In Figure | A(i), tthe dots represent the various concentrations of

i nhi bitor (NAV-48)at a fixed concentration of 50 m croM crotonoyl CoA (upper
line, blue dots), 100 m croM crotonoyl CoA (middle 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 mcroM NADI -1 (upper line, purple dots), 100

m cr oM NADH ( Madslf%zj htnﬁ,ﬁxé@do&@ﬁt&)noaw 58001201 @b@MipePHiné) QUE (purhlBots, bl ue
dots). O In FI gure the dots represent various concentrations of

i nhibitor 7 (leeéw)e) atld gdoﬂﬁ%é%l“‘é%ﬂ%‘é@it‘@é)tmkﬁw%f’f BOBII4&CR dot's, upper
line), 100 (purple dots, mddle line), and 200 (green dots, Iovver line)
m croM of crotonoyl CoAln [FrguFei ngl(ﬁltj; tﬂ:&ﬁéﬂsir}prestehtevamhs cﬁx&ﬁﬁtmiemt oV mhib@bis

concentrations, of inhibitor t a fixed concentr f 50 (purple
dots, upper |i®E)V-34bpf ilg‘l’(ea‘l:ﬁor&@ft?“o“ 5’%{) dB‘I‘I’éfél ‘?Orﬁ%)“ppearn'éf‘e 0’(9 ((Bf kb dgist s,

| over 14 ne) m aaM 1ak), Mptxbomelab@%@em%]a]lcram%fmmrepresent vari ous
concentrations of inhibitor (NAV-83) at a fixed concentration of 50 (bI ack

dots, upper line), 100 d do d ne), .and 200 (hlue

line) mcroM of crot onoéff ¥ ¢W g%‘ g?t?e “fp(tf:sfl?t Yariopy, gonggt “P'égp?g@g’rs?f OIi/ari ous
concentr at i onS(mVngmtlal ftxe8 coﬁc@nﬁw{usﬁo (Hdck @ofs] XEr BRNCAINY(FaaldoRNm@idI50
(black dots, upper (red dots, mddle I|ne% and 200 (bl ue dots,

l ower |ine) m Wblﬂléﬁombﬁ dOTSnIOF’FbWé”&W%Of“OE%@Y'dBQ represent various

concentrations of inhibitor (NAV-38) at a fixed concentration of 50 (black
dots, upper line), 100 (un 8guaold (ii)nihddios re]briemb varfne c2@@nttdrloneotiimhiditod ower

oo OB BN s o K G et RSB el BR SRELY, o s

(green dots, URREMNl ROEHIueLAR, Totveding plieiME@NDH M ddl e 1ine), and 200
(black dots, |ower line) mcroM of NADH. EXAI\/PLE 4 Docki ng of Substrates and

I nhibitors with Fabl c I re used njne the
bi nding sites of theseD(&zois ungjsr(}jl tﬁ? ﬁlgtslfaﬁorfseg A cqu‘fgmraﬁ% f{j’ﬁb@ﬁ?rs
descri bed as f@OIAOAB) at a fixed concentration of 30 (black dots, upper line), 100 (red dots, middle

line), and 200 (blue dots, lower line) microM of crotonoy! 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

r Ty

procedure is described as follows:

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

PfFabl submtited 10 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 motto2pdbgs (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

3 torsion angles i the higand prior to docking.



Preparation of the |igand and receptor nol ecules: The crystal structure of

Pl Fabl submtted to PDB (ww. resb.ore) by Perozzo et al (14) was used for
docking studies. Triclosan was renoved fromthe active site of the pdb file
| NHG pdb and the 25 binary conplex (PlEabl with cofactor) was converted
into nolt format wth MWF94 charges | oaded using the MOE (Ml ecul ar
Operating Environnent) suite of prograns 8(15). Be script nolto2pdbgs

(provided with Aut ompkne%\&yﬁmlam: HEQEcKify PHERASH wed\@ork 8GR RSDEIK! €.
Li gands were built using and energy mnimzed with MWF94 charges. The

script Auto fdiel(pPovildeadvnaph foxdoslee Kmylagarsatiye wersraiabyith 81 gad padts 30
torsi on angl eg,;: i i,0r, ks NG 1S4 1 . A
docki ng sinu|§F?§A£ﬁ§eééQ%§ﬂ%q&f§ﬁ %ﬁt%gg%tagfgﬁﬁg ) EFi%?ﬁi?H%?%ggﬂgps for
docki ng si nmul aAitofisd wevgarge hermtetbng phragetegr i 2 1)oindt E2-6 ((wipphed . va8Th5 tha
spacing) in X, and z direction centered in the |V | usLng. t he

Aut oG i%d pr ogr %%mﬂéjﬁﬁl%gﬁ)- ?f%rﬁeus?edpgo ane eg?% %n?%) aﬁgaﬁef%{"%@ab‘%ﬁag‘ﬁ’ With the
5 program packagejtiveRt helsksthnteteprndiat idiet:cthbchpmeiitidandot dehie and\salmsajer

interactions, respectively. The. di sé%ncF- dePe,nde_ t di eﬁgc ric permttivity
of Mehl er and (59 ¥ajuspd intpgyalopiations aythp qlepFestalls 2pg mapPs o egglgonthm

el ectrostati c (@) GndRBSarckige g_@%’ﬁ@taldg@riﬁalngﬁftﬁ ihseddaDolidndd banBhelirafidenet i c
algorithmw th themﬁf]eudo-Sol is and Wets nodi fication (LGA/ pSW nethods
were used w t HLESRRWT msthodirstesr gsed Baidh defadk pigmeRtse Frgte deckimEpexpergetit ed of

a serigs of 1 I t1.00S,¢ L I nhi bitory effect of compounds; The
i nhi bi 1t%ory ef ?ngf‘étig)%f?h%g%onﬁogéuéﬁgqsa, bor AV- 048, NAV- 029, NAV- 082, NAV- 083,

NAV- 038, NAV-101, NAV-102, NAV- 103, NAV105 and NAV-117 was determ ned by
grr-om ng E. coli 055:B5 bacteria in 155 EM Bt ot h at 37C overnight in the
presence of various concentrations of respective conpounds in 0.5% DVSO.
Only 0.5% DVMSO was addemhhibitotyheftecosficompoundlelhe Titebitary bifdait bdthy cempanits, of

TP, 4 GRS O MYy I 2
NAVE 203, AV TOBY 2 NAY-2Py NAY- M A Bims A5 Es $&) -;59th “PBsofidance of
the cul ture atj080QANMI02@nEXAMPLE ©askidiefnires Bf gloighk t donnO o BPbENRa Ne
deduced the kinetics of inhibition , ) ]

15 Luria broth at 37°C overnight in the presence of various ¢oncentrations 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-035,
NAV-101, NAV-102, NAV-103, NAV105 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 crotonoy]l 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 PIENR activity against log of inhibitor

30 concentration and fitting the data points into a sigmoidal curve (Figure 3). The [CS0
value of NAV-117 was found to be 242 nM. Figure 4 shows mhibition 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



for, NAV-117 with respect to crotonoyl CoA as well as NADH The reaction
velocity was neasured at a fixed concentration of substrate varying the

i nhi bitor concentration. A graph of the reciprocal of velocity against

i nhi bitor concentration was plotted. This 25 was repeated at two different
substrate concentrations and a simlar |ine dramm for each concentration of
substrate. A vertical line droping fromtBe intersection of the two |ines

on to the inhi Qi HHonaiehec iR sieiioNADRhd 83 adeil Rid 191 int&Ee: fQupd to be
conpetitive wth respect to crotonoyl CoA and nonconpetitive with respect
to NADH. The |@8be inhdiitgeaapiwdicaiinguiontoawehyvegnlobiting t he resi dual Pl ENR
activity against log of inhibitor 30 concentration and fitting the data
points into a signoidal curve (FiguregaMile71C50 value of NAV-1 17 was
found to be 242 nM Figure 4 shoes inhibition kinetics with respect to
crotonoyl CoA. The lines repr nt | the t ubstrate-concentr.ations cross
each ot%er above the inZ’f B’?’?)oﬁoi 'F%pigsﬁa i ‘j&g&{“:éﬁéﬁ‘é”é%%%’f’ LA "lSlfI}aIaB‘?‘u
Fi gure 55 showsactihey 9f NAWiIbT twanchecket tooardsi hh Clespgohe-tmasiNeOR/anddidn t hi s
case the two |jipes intersect., exactl on the inhipitor axis indicating
nonconpet i t i VAT FE St O e il gyl %f) s0 Ky Tog grayyh gé%ltﬁg&

Pl asmodi um f al g (RapatBite AL ifERLAS bal 0.5 @atby\ohYinedr rBAVsbh Aniass s ok ed

t owards the Chl oroqui ne-sensitive Plasnodium falciparumF strain in red
bl ood cel | cul Figuest) apdds aiscigngicget. b MIr dWmHmpRHPbiGry goncgpirating) Yrilieasi t e
was found to b 0 =l 4 hESS: lySi r :
(Figure 6) and&i geqﬁzﬁlgh@c%vﬁ?ﬁ? L(I:Agngb.e %%'hjéﬁl%l\\% ?mgﬁh@nﬁ%t?{%h&%?{nﬁ)n%yd% &
concentor at i on)cowglousls hofd grésé peonyeda hddeva®pientnao tatithga?al Bgduts. Thi s shows t hat
rhodani ne class of to conpounds hold great prom se to be devel opnent into
antinmal arial agents. EXAMPLE 8 NAV-048xsgipigsgof inhibitors: The details of
the NAV-048 series of inhibitors are given as follows: a. Formula |l 0 ¢ NH

0>s | IX NAV-048 series of inhibitors: The details of the NAV-048 series of

inhibitors are given as follows:

a. Formula 1

15 Ct

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 malaral 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-ox0-2-
thioxothiazolidin-5-ylidenemethyl)furan-2-yl)benzene or 2-(4-oxo0-2-thioxothiazolidin-

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

b. Formula 2



s 15 ci The present invention also describes an antim crobial and an
antimal atial conpound, nore specifically, NAV-048 (Forrmula 1) as an

i nhi bitor 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)nethyl ene)-2 20 thi oxot hi azol i di n-4-one
whi ch may al so be called as 2, 5-dichl oro- (- (4-oxo- 2-

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

2- (4- oxo- 2-t hi oxot hi azol i di n- 5- ylldenenethyl) 5-(2, chl of ophenyl ) furan.
b. Formula 2 10 OH FF +q/ OF DO The prese v \Pn al so

descri bes anot her antinicrobiaL apd al arial ¢ oy e
specifically, NAV-029 (Forrmula 2)|as hibitor of ¥a

bacterial or a malarial or a nycosmacter+al or g yeast/ or a fungal source.
The 5 chem cal fornula of the conpound |s

(3 trlfluoronethylphenyl) 2 thIOXOthI&
car boxyphenyl ) f ur an- 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 The present invention alse describes another antimicrobial and

3-(5-(-(3-(3- (trlfluoronet yl ) phenyl) - 4- oxo- 2- t hi oxot hi azol i di n- 5- ¥I|dene)

met hyl )  f ur an-igripalseapeutde mgregpcaiiicatly, NAY(RE (bprmpla2) as an inhibitor of Fabl

fluoronet hyl) ﬂ'}fé o a%a@féﬂal%rtd%alarlal or a myaobacterlal or a yeast or a fungal source, The
t hi oxot hi azol i din-5-ylidene)net hyl)furan-2-yl)benzoic acid or 2-(3-(3-

triflucronet hwhpme:nyﬂornlda okibe pornprivog ot hiS2 whibdkyphenyifirdedvintthylene) 8- ( 3-

carboxyphenyl) n i 2.
o e 1 or R Rbraheoy) 2 ooz aps oSG0 capbogypheny Diuran2

yl 1 denenet hyl )ylﬁe@ﬁleﬁ@ﬂ*b@éyﬂhemyﬂe)}fylpﬂﬂlylm thioxothiazolidin-4-one. This may also be

1-(4- 5-((5-
V1) ety oney SR Sox B Ay Sr D sy opaabioneingt b alideog)
1- (4- 0x0- 5- ( ( SnétByi} furan-2-y1)benzoic acid or 3-(5-(-(N-(3- (trlﬂuorometlcljyl)phenyl) -4-0%x0-2-

car boxyphenyl) f uran-2-y| ) net hyl ene) - 2- t hi oxot hi azol i di n-N-yl ) - 3-
trifl ubronet hythﬁé(ﬁ?@ﬁ(éldln 5-ylidéne)methyl)furan-2-yl)benzoic acid or 2-(3-(3-

trifleoromethylphenyl)-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-oxo-5-((5-(3-carboxypheny!)furan-2-

ylymethylene)-2-thioxothiazolidin-3-yl)-3-trifluoromethylbenzene or 1-(4-0x0-5-((5-(3-
15 carboxyphenyl)furan-2-ylymethylene)-2-thioxothiazolidin-N-yl)-3-

trifluoromethylbenzene.

20

C. Formula 3




20 ¢. Formula 3 ci 0o HNs S 11 The present invention also describes an
antimcrobial and an antinal ari al conpound, nore specifically, NAV-101
(Formula 3) as an inhibitor of Fabl enzyne of a bacterial or a nmalarial or
a nycobacterial or a yeast or a fungal source. The chem cal formula of the
conmpound i s 5-[5-(3-Chl oro-phenyl)-furan-2-yl net hyl enej-2-thioxo 5
thiazolidin-4-one. d. Formula 4 ci 0 Ha 1S S The present invention also
describes an antim crobil pRBG AReRidhiaBBUACHBs an GORMRIB afPAEansiReRHL cal |y,
NAV- 102 (Formula 4) as an Inhibitor of Fabi enzyne of 10 a bacterial or a
mal ari al or a tamrebeds e secigeally, YaXstOldFormulafhgapn sdibiteeo! Fekergpaeplc al
formul a of the 1S, - :

5150 (3, 4- D on SRSPa A shfaralora mycobpete)on a veagt o o fymeal soure the chomigal, oo
C. Formul a 5 Qo@tui€hbf thOcothipbund js 5-F-(3-Chloro-phenyl)-furan-2-ylmethylene-2-thioxo-

5 thiazolidin-4-one.

d. Formula 4

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 1s 5-[5-(3,4-Dichloro-phenyl)-furan-2-ylmethylene]-2-thioxo-

thiazolidin-4-one.

€. Formula 3
al cl
HN
v‘in-,
S
15 The present inventton also describes an antimicrobial and an antimalarial

compound, more specificaily, 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 1s 3-[5-(2,3-Dichloro-phenyl)-furan-2-ylmethylene]-2-thioxo-

thiazolidin-4-one.

20 f. Formula 6



is The present invention also describes an antimcrobial and an antimalari al
conpound, nore specifically, NAV-103 (Fornula 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 formnula of the compound is

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 12 CI 0O HN\ s 4 CI S The present invention al so describes
an antimcrobial and an antimal ari aI conmpound, nore specidiically, NAV-105
(Formula 6) as an inhibitor of Fabl § enzynme of a bacterial or a malarial or
a nycobacterial or a yeast or a fungal o[ Ce. o he chef 5 fornula of the
conpound is 5-[5-(3,5-D chl oro-phep } - 2-t hi oxo-

thi azol i di n-4-one. g. Fornmula 7 ANgeneral A above six series
of nmolecules. O R, NX'S LtR '
(where nis 1/2/3/4/5/6 and X = H /-(CH2)1,, -NCH3)2 wherg
1/ 2/ 3/4/5)/-(CH2)n-COOH (where n iss 1/2/3/4/5/6/) R= 11
C11Br/ F/ 1/ CF3! CCl 31CBr 31 Cl 31 CH3/ OCH3/ Ni t r ol Ami no/ Cyano/ Car boxyl i c/

Al dehydi c/ Hydr oxy/ Acyl / At gi@éent Ab&mbﬁé\llswés@mes&antlﬂém(owﬂand MAQQHmémbgre n is

1/ 2,131/ 4/5,,6/)
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 formuia of the compound is 5-[5-(3,5-Dichloro-phenyl)-furan-2-ylmethylene]-2-thioxo-
thiazolidin-4-one.
2. Formula 7

A general formula for the above six series of molecules.

9]
N
Rl
S l Y/
S
X =0/NH/S

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

I NN

- R= G——Cl/BrfF /I/CF+/CCl3/CBry/Cl;/CHy/OCH;/Nitro/ Amino/
Cyano/Carboxylic/ Aldehydic/Hydroxy/Acyl/Amido/
Atkyl/Alkyloxy

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

Rl— H/OH/ CV Br/ I/ T/ CF/CCly/CBr3/Cly/ CHy/

_ C 7 OCHYO(CH, ) CHy/-OCOCH;-COO(CHy), CHy/
Nitro/ Ammo/Cyano/ Carboxylic/Aldehydic/Acyl/

\Amldo /Alkyl/Alkyloxy { where n s 1/2/3/4/5)

R, = H/OH/ Cl' Br/ I/ F/CF;/CCly/CBry/Cly/CHy/OCH;/ -
OCOCHy /-0CO(CH;},CH/-COOCH;/-COO(CH,),,CH5/
Nitro/ Amino/Cyano/Carboxylic/ Aldehydic/Acyl/ Amido/Al
kyl/Alkyloxy { where nis 1:2/3/45)

10 Further the general formula for the above six series of compounds

(NAV-048, NAV-029, NAV-101, NAV-102. NAV-103 and NAV-103) is given here



~Rt=wWoH C! Br/ 1/ F CF3/CC3/CBr3/Cl3/ C-13i OCH/OCH CH/" OCOCH
/COO CHCH/ )\ Ntro/Am no/ Cyano/ Carboxylic/ Al dehydi c/ Acyl/

Am do/ Al kyl / Al kyl oxy ( where n is 1/2/3/4/5) R3 = HOH C | FrCF3

Cd 31 CBr3/Cl 3/ CH3/ OCH3/ - 000CI {-1/ [-0OCQ(CH,)nCH31- COOCH3/ - COQ( CH, ), CH3/

Ni t r o/ Am noCyano/ Car boxyl i ¢/ Al dehydi ¢/ Acyl / Ami do/ Al kyl / Al kyl oxy ( where n
i's 1;2/3/4/5) 10 Further the general formAa for the above six series of

conpounds ¥-hh Gl M5)1-020NAMetOR iang 3NAVs 4QPX + S
given here 13 O&@?ﬁg (H?%§$ﬁ§AR roﬁ l\cltglalrl);l-have | T, - &HZ)E-CS% where n

% 1] 2/ 3/ 4/ 5/ 1A =N(GH) mwm aww;@ﬂmm@p@wwherems 1/2/3/4/5/6/) or

11213/ 475) | - ( HehR SAHHMIRNED vidout b bad 6d cRbindoRRih Gnf b (i Lhat can
have vari ous pernutatlons and conbi nations wth any af y yf oxy group
or hal ogen at oatkylexyggrofgd tuchab)gén ghinpe.g. fludpy oehborp / brodw /oodcmrtmtm granam ¢r0 or 5
cyano or carb lic or al I, ac or CC13
o & 5 oo B oMo By Sl EBA SRS e oher
of var| ous per ol igadub ONS Snﬁnnilydo’rgawpa;fanhm& thé ortehe tie cgm@umarl?mspémmmu%scan be
0, S or NH group For mul O- CH3 C 10 The

pr esent |nvent?@ﬁoﬁp§6m8@§éﬁ?§%¥0%hIZﬁ?@ﬁ%%?BB?§rsah #%nt i mal ari al
conpound NAV-082 (Fornula 8) as an inhibitor of Fabl enzyne of a bacteri al

or a malarial or a mycbbactEsrmala or a yeast or a fungal source. The

chemi cal fornmula of the conpound is

6- (- 5-(4-(4-chl orobenzyl oxy) - 3- net hoxybe
t hi oxot hi azol i di n-3-yl ) hexanoi c acid or
met hoxybenzyl i dene) - 4- oxo- 2-t hi oxot hi azo

. ﬁ/\f %

HOOC 0

yl i dene) - 4- oxo- 2-
(-5-(4-(4-chlorobenzyl oxy)-3 15
anoic acid or 5-(4-(4-

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 methoxybenzyhdene)-4-oxo-2-thioxothiazolidin-N-yl)hexanoic acid or 5-(4-(4-
chlorobenzyloxy)-3-methoxybenzylidene)-3-(5-carboxypentyl)-2-thioxothtazolidin-4-
one or 5-(4-(4-chlorobenzyloxy)-3-methoxybenzylidene)-N-(5-carboxypentyl)-2-

7 thioxothiazolidin-4-one, which may also be called as 1-(4-ox0-3-(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-(3-
carboxypentyl)-2-thioxothiazolidin-5-ylidene methyl)phenoxy) methyl)-4-
chlorobenzene or 1-{(2-Methoxy-4-(4-oxo-N-(5-carboxypentyl)-2-thioxothiazolidin-3-

ylidenemethyl) phenoxy) methyl)-4-chlorobenzene.

25



chl or obenzyl oxy) - 3- met hoxybenzyl i dene) - 3- (5- car boxypent yl ) - 2- t hi oxot hi azolid
i n-4- one or

5- (4- (4-chl orobenzyl oxy) - 3- net hoxybenzyl i dene) - N- (5- car boxypent yl ) - 2-

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

1- (4- oxo- 3- (5-carboxypentyl)-2- thioxothiazolidin - 5 - ylidene nethyl - 4 -
( 4 - chlorobenzyloxy - 5 20 net hoxybenz¥he or

| - (4- oxo- N- (5- car boxypent yl ) g&nfuldi ®x0t hi azol i di n-5-yl i dene

met hyl ) - 4- (4- chl or obenzyl oxy) - 5- net hoxybenzene or

| - ((2- Met hoxy- 4- (4- oxo-3-(5- carboxypentyl)-2-thi oxot hi azolidi n-5-ylidene
nmet hyl ) phenoxy) nethyl)-4- chl orobenzenel or
1- ((2- Met hoxy-4- (4- oxo- N- (5- car boxypenty ot hi azol i di n-5-

yl i denenet hyl ) phenoxy) nethyl)-4-c 14 i. Formula 90 NO

CH HOOC Ol CH3 The present ion - an/Wj\al and
-083 (Foynmul a 9) asf an nhi bi't or "of Fa&bhl

an antimalarial 5 conpound

enzyme of a bacterial or,a” malarial or a nmycobactlerial or a yeast or a
fungal source. The chemical fornmula of the conpounded,s

6- (- 5- (4- (hexyl oxy) - 3- met hoxybenzyl i dene) - 4- oxo- 2-t hi oxot hi azol i di n- 3-
yl) hexanoi ¢ acid or 6-(-5-(4-(hexyloxy)-3-methoxybenzylidene)-4-oxo-2-
tSf"( Zi(ate)r(];/laggl/l- gl ,[] _ON_ yl) t}%()e( }airrcla(s)f!n in%grlit%h aig)] 4Ssc 1B ag'lagtlomit?:reobﬁi?:larllde a(?l AAtimalarial
met hoxypenzyl i daiRhindNAY-E3r(Bepspes)tay b mBibithi dDFablninazod ol Bickriging aor

5- (4- Hexyl oxy- _ . .
3-nethoxybenzy@?%%ﬂéﬁgprﬁﬁﬁﬁﬁﬂd&ﬁﬁ%ﬁfVWﬁyﬁﬁiﬁWEﬁé@ﬁV&EﬁFPH$ﬁmﬂ@Bﬂée
or.l - (4- 0x0- 3- {mpiehdRENPRAL KLy Bintok hedz Al de ) - BroVl- iR Biazolidin-3-
met.hyl ) - 4- hexyl oxy- 3- net hoxy benzene or

| - (4- oxo0- N- ( 5- diekwmeiepeist ri6)= 24 heotovhi axdiaxubarzpidenddedte-ret hyl ) - 4-
hexyl oxy- 3-met tm%&hﬁg&ftﬁlﬂﬁ:ylﬂéxdmic%Q{dmillli?m%jg) alo bR 5-(4-Hexyloxy-3-

10 methoxybenzylidene)-3-(5-carboxypentyl)-2-thioxothiazolidin-4-one or 5-(4-Hexyloxy-

3-methoxybenzylidene)-N-(5-carboxypentyi)-2-thtoxothiazolidin-4-one or 1-(4-0x0-3-
(5-carboxypentyl)-2-thioxothiazohdin-5-ylidene methyl}-4-hexyloxy-3-methoxy
benzene or 1-(4-0x0-N-(5-carboxypentyl)-2-thioxothiazolidin-5-ylidene methyl)-4-

hexyloxy-3-methoxy benzene.

15 ] Formula 10

CHy

The present invention also describes an antimicrobial and an antimalarial
compound NAV-038 (Formuia 10) as an inhibitor of Fabl enzyme of a bacterial or a
malaral or a mycobacterial or a yeast or a fungal source. The chemical formula of the
20 compound is 3-(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)-4-0x0-2-
thioxothiazolidin-3-yl)benzene or 4-Hydroxy-(5-{4-methoxybenzylidene )-4-oxo0-2-
throxothiazolidin-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-



/ljam o The present invention also describes an antimncrobial and an
antimal arial conpound NAV-038 (Forrmula 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 oxyphenyl ) - 2-t hi oxot hi azol i di n-4-one or
5- (4- met hoxybenzyl i dene) - N- (4- hydr oxyphenddl ) - 2-t hi oxot hi azol i di n-4-one. This
may al 50 be’ cahlorethasolfidy Ili@a¥ nicndfeibaxsdagney! i dene) - 4- oxo- 2-

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

4- Hydr oxy- ( 5- (4- met hoxyhenzy ide%q@-4-oxo-2- t hi oxot hi azol i di n- N-yl ) benzene
or I-(4-oxo-3-(4-hydrox?bhen@??w -t'hi oxot hiazolidin-5 25 ylidcne

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

t hi oxot hi azol i di n-5-yli dene nethyl)-4-nethdxy benzene. k, Formula 11 0 N's
OH s OH The present invention al s dgscri bgs an-antinrjcrobial and an

antimalarial 5 conpound NAV-117 Ul a ; bitor of Fabl enzyne
of a bacterial or a nmalarial or a gobac ergal gdast or a fungal
source. The chem cal forrmula of the “conpo is

5- (3, 4-Di hydroxy-benzyl i dene) - 3- phenyl - 2- 1/ i oxo-t hi azl i di h-4-one. 1
Formula 12 A general fornula for the above four series«of nolecules. 0 R
R-.-NTR ,\ R S

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.
1. 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, -(CH,), -N(CH,)}, where n' = 1/2/3/4/5)

RS
R, = G—— ClBr/F/l/CF/CClL/CBr/ClyCHy/OCH  OCH,CHy/O(CH,),,CHy/-N(CH, o/
= -N(CH,CH;),/Nitro/Amiro/Cyano/Carboxylic/Aldehydic/Hydroxy/Acyl/ Amid
-~ of Atkyl/Alkyloxy/-benzyloxy/ benzoyloxyl

Ry= H/OH/-CI/Br/F/ECF,;/CCl/CBry/Cly/CH, /OCH/OCH, CHa/-O(CH,),.C Ha/-N{CH, )/
-N(CH,CHj;),/Nitros Amino /fused phenyi ring/fused Dioxelane ring (where n = 0/1/2/3)

Ry = HIOH/OCH/-O{CH nCH3/-N(CH;31,/-N(CH, CH; 1»/-(CH,),,-COOH!
-0-(CH,},-COOH (where nn 1s 1/2/3/4/5/6/)

R; = CUBr/F/ICF/CClL/ CBry/ClLyCHy/SCH,/ Nitro/ Amino/Cyano/Carboxylic/Aldehydic/H
vdroxy/ Acyl/Amide/ Alkvl/Alkyloxy’-benzyvioxy/ benzoyloxyl/fused phenyl ring/fused
Dioxolane ring

2
Ry = G——H:’(‘l-'Br.'F.!.-'("F;\-CC‘Iqr'(_‘Br;.»('l;-fH;.-N(_CH_‘)J-N(CHZCH_‘,)szurofAmmof
7 Cyano/Carboxylic/ Aldehvdic/Hydroxy/ Acyl/AmidorAlkylialkvloxyi-benzylo
Xy benzovloxyl

R,- HCHBrEi-OCHs -benzyloxy or benzovioxyl~-OCH,CeH,CVOCOC H,CH,
Nitro: Amino-Cyano: Carboxylic Aldehydie Hyvdroxy/ Acyl/ Amido/Atkyl/Alk vioxy?
{0 fused phenyi ning-fused Dwxolane ring



R -(CH),; COOX (where n is 12/34/5/6 and X = H, -(CH2),
Wnere n' = 112/ 3/4/5) R =
Ol / Br/ F/ UCFs/ CCh/ CByl Ch/ CH3/ OCH3/ OCH, CH3/ O CH2) " 2CH3/ - N( CH) 2/

- N( CH3) 2

-N(CH, CH3) 2/ Ni t r o/ Am no/ Cyano/ Car boxyl i ¢/ Al dehydi ¢/ Hydr oxy( Acyl / Am d
o( Al kyl / Al kyl oxy(-benzyl oxy/ benzoyl oxyl R = H OH-Cl/Br/F/ UCF3/ CCh/CBr, ;

C13/ CH3/ OCH / OCH, CH3/ - Q(CH2) "C H3/-N(CH ) & -N(CH, CH3),/Nitro/
[ fused phenyl ring/fused Di oxol ane ring (where n 0/1/2/3) R3
H OH/ OCH3/ - O( CH2) nCH, / - (@3 the/ geMebiHotritia fof m@%&\)e"foms ofQorh

§
(where n is 1213(4(5/6i) R3= CI/Br/F/I/CF / CCh/ CBr, Cl 3/ CH3/ SCH, , Ni tr o,
H8hy ¥/0Bg and NAV-117) is given here (Formula 12). The R,

Ani no/ Cyano/ Ca(ﬁ\b% B1.¢¥

. Am no

- COOH

/ol Tused | or B0t Ay HCGHD PO PP LR LB, PR

N( CH3) , / - N( CH, &hi3) n'/zl\m/mmm mﬁlaticﬁj@‘mﬁt can bmwlariotAlpdEmyatioms and

NydroxrAch /. Am do/ Al /Al ky enz ben I oxy, F.l;
B bonzy{ SRPHBET BT SR G s Rtbets lort

Cr ana( ar boxr I i rofb d@Jay @t fitrolor hlﬁdlb(@xwaﬁ@)ﬂ dafeox iR didakdeh&& kylyarokk or 1911 Lsed
phem ringffused D oxolane ring 16 Further the general formula for the

above four ser9é&idF orlgnPbbtiof CRmr 6820t dhpagind gaiinongm\Jiegyd anHYg 2rp- 4447) i s
gi ven here (Fog;m laﬁy ﬂ@%{‘ouﬂ_% lﬁve H%ng@épﬁf@m\ﬁﬁ dd(CHQ(i va(QsQ\Q % diwhere n is

1/ 2/ 3/ 4/ 516 and X = H,

3/4/5) or aromatic

ring that can H&/Gélfi/@)rqr@uxalbzérwmkalwbmum@abgemmmﬁatgl ﬁmo mhhbroény al kyl or
al kyl ofy 9r Ou%rg&obﬂydg%?&tr% 95%1118 ?Cyam) Yol ?Dgei,_fﬁﬂ!)r% &h{'%c glr l‘g)apoxg 803'? Or

nitro or am no of cyano or dic or

am do or CF3 odr aﬁifngordl*Fg, GBC Gl 0r CHb,E)r Qi odl idimedt oy bmammldlmyl dnmb tgydupa)mamo

(CH2),

roup, etc. Simlarl can have H or CH2) , . COON, or -
Cohore n s TromataboR ot Ty RO A SR RS "o e GG af o
e.g. fluoro / gbheQrbupld Hal@Datémd QB0 /Mhiokd®/ BIHmaNiJAe oPits VARG br

carboxylic or al dehydl c or hydroxy or acyl or amdo or_ CF3 or

CCl13 or

- COOH
ns

CBr 3

or C 3 or di meVRYI OeARSYIordldek Ofétmifﬁéy grasvPramidper G ehat b € £ BR@rt hat

can haye vari oyg &%{Iﬁ’é{ﬁﬁtah%%r%ﬁ%yﬁ?%ﬁb%ﬁiub%ﬁmw sﬂanm gaétmmgﬁe ordh&Kyl oxy

do or nitro or

group or halogen atons 'e.g. fluoro / chloro / brono

or other of various permutauons and combinations of the R, group Rg can have H or OH

or O-(CH;)n-CH3 (where n = 0/1/2/3) or dimethyl amino or diethyl amino group or

fused pheny! ring or dioxolane ring with aromatic system with various permutations and

combinations at Ry and Ri. And Rs group can have H or OH or any alkyl or atkyloxy

20 group or halogen atoms e.g. fluoro/chloro/ bromo/ todo or nitro or amino or cyano/

carboxylic/aldehydic/ acyl/ amido CF; or CCl; or CBrsy or Cl; or dimethyl amino or

diethy! amino group or/ fused phenyl ring or dioxolane ring or benzyloxy or
benzoyloxy/-OCOCH4Cl/-OCH,C HyCl 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 1s C; — Cyz alkyl, preferably €, — Cy alkyl.

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

Acyl 1s an organic acid group in which the OH of the carboxyl group is

replaced by some other substituent. Examples of acyl groups are acety

30 benzoyl, and C.HsCO.

An aldehyvdic group contams an aldehyde group CHO.

1, CH:CO,

The compounds of the present invention in accordance with the present

am no



cyano or carboxylic or aldehydic or hydroxy or acyl or am do or CF3 or CCl13
or CBr3 or 15 C3 or dinethyl amno or diethyl am no group or fused phenyl
ring, etc with one or the other of various pernutations and conbi nati ons of
the R, group. R2 can have Hor OH or O (CH2)"-CH3 (where n = 0/1 /2/3) or
di rethyl am no or diethyl am no group or fused phenyl ring or dioxol ane
ring wwth aromatic systemw th vari ous peffrutati ons and conbinations at R
and R3. And R%nggnfﬁa@a&%@emﬁmehﬁrmmgﬁnalana@xd Blskdds 9 dokdeh:Ox¥oc AR darigup or
hal ogen atons e.g. fluoro/chloro/ bronmo/ iodo or nitro or am no or cyano/
car boxyl i c/ al delyiH @/ Resyplodivanpapsitcms! gher odpdions deBpI or C13 or di net hyl

am no or diethyl am no group or / fused phenyl ring or dioxolane ring or
benzyl oxy or benzoyl oxYhe QKT Jf-1QCHBGENHEE ofttBe pWsédl iBRRLIOK najebeot her
of various pernutations and conbi nations of the Rl group. 25 As used

herein, alkyl 1 @asareébvamgﬁithew&fh?dwaﬂﬁ@ﬁé%@aseaqkﬂlbﬁae ithe %m&&\ﬁ@g nTHE al kyl
is G - Ge al i vﬂ’B%@s@%elﬁlxymﬁes onﬂlt?leé(ﬂsays%lkaQﬁyltﬁ l%eﬁsufeﬂféhﬁ%}e &)@héﬁy !

wher e aIkyI is as described above. Acyl is an organic acid group in which
the OH of the mmo&yper‘g%oquthﬁ s:ompeqmdaorédhmoregmnmnh@r sy bl ptseseit for

Exanpl es of aCeX( g{eOH Sglg‘%?% ea%e%]lyolre Og_l'ie ag?i S s%_%l? ":h"l eylii(a rfes bCl?ow ]S&thﬁr:‘n

al dehydi c group conta & conpound:

present i nventphammdcblogiesiohdiasie enawiatsh bteh@edpbelsenﬁmaﬁle effiodendf tmc@ﬁ]ﬁ)uu&sef ul in
t he treatnent nalarla nd di seases and di sorders associated with nmalaria or
a Pl asmodi um pPAPREPRIErial AENGt her i nfectious di seases. The antimalarial of the
conpounds of the present invention may be nmeasured by any of the methods
avai |l atl e to those skil Tedcompduhés af the Ijrmhmwmoh mayi ber wsed 5n &nchbinationi vo

. . Ex I f t abl f t ded
ezt n. P opertRLd' aF  HEMBIPobndE-Brtnd B el STRVRE: B Rapbe e

assessed, for compatmisenf Y pGEMginO¢BiofmaDLEo Ok dsb a8 M8 aySconfhina@ih with t he
Exanpl es bel ow. & her pharnacologlcal nmet hods may al so be used to determ ne
the efficacy cFUFRBIAG#EYSKERYT Wsthg AR R %qugpndé@ﬁlﬂespreae@t PNEt Y USds of

the present inuentdQR BRYn P&bHRHH nwﬁprmbﬂ@ﬁlbrﬁmy x\etivt@ afm@ﬁn@s SRRt ut i on
for treatnments of the above conditions. For exanp
i5 antibiotics, antiprotozoal agents, antifungal agents, and ant1prol1ferat1ve agents, and

analgesics known n 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 foom to be administered in admixture with a
pharmaceutical cairier 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. Pharmaccutically acceptable salts include
conventional acid-addition salts or basc-addition salts formed from suitable non-toxic

organic or tnorganic acids or inorgamic bases. Exemplary acid-additton salts include



conpounds of the present invention may al so be used al one or conbination
with antinmalarial agents known in the art. The conpounds of the present
invention may be used alone or in conbination with supplenentary active
conmpounds including 15 antibiotics, antiprotozoal agents, antifungal agents,
and antiproliferative agents, and analgesics known in the art. The
conpounds of the present invention, whilel&ffect thensel ves, nay be

fornul at ed andth@&rmgwegeﬁ&ﬂ inBr me doRis MuOf o h@hfocmaﬁe %fc?%ﬁfb%ldni’xc agrept abl e

salts, such as aci dition salts or base addition salts, for purposes of
st abi | i ty, conhse!mtmetﬁcecrd,fsulzforl@acy@taallfdmlzacld,cmlosnhnw eadeddggtiabdidliang tand t he

ke For the PULORSE.lok Mo YS! OB RRARIRC U SRl BOIRORL Lo Wi !

contain one or fore o active co Fhventi2of

derivatives, sahi®; dispmfemdr ngd aethiomic h;ndr atxelsc tahﬂr gebromophanyfsolfanid cacble

adnlnlstered al one, enerahéét orn1to be adm ni st.ered in. adm xture
RESY

with a® phar naeaé\zﬁ%a&r et %Z‘t”ﬁ WP F P TREC PHSREEKout e of

admi ni stration taeﬂgila&%csatcmn@afpsbnah@di dﬁ'«ﬂlb Gald, RERRtAGE ladidl deabIngulieakidl er s
whi ch can be used are, for exanp | uents or exiéflents such as flllers

ext enders, bi nd@epEe afé%nasmrblérﬂcgb rrw@nq Pg gemymaleico rﬁhéinglﬁaﬁﬂ% salgijli¢ ace
active agents and J, ﬁlh E&HS r¥éf‘ d&tbn%ra% &%&%@%gﬁﬂé&%%&ﬂ QultsPIERE! ﬂroﬁé“?h
(0} oS

drugs dependi ng dn age orm term p armaceut ca
accept abl e sal dsived eﬁbmr zﬂnmmlsralltydrromdms etghat qutmarﬁ@mpioamnahj@ﬂrco@iecabh s

accept abl e and ubs ntiall -1 c t sub ect being treated. with
e Pofbound oftEREM RyBRPHE B nidPlat frrb AR G POREEanE BrES s o8 sfkdi e
conventional agkslmadeirthi-aealsad.ts livhasgasding i1oRiusal kil Bedmignesuayi t abl e
non-toxi ¢ organjc . or inorganic acids or inorganjc bases. Exenplary

aci d- addi ti on &ureddes ol fpge daived FfB‘é‘é‘OEré‘M“i/%TaaW‘?‘éﬁﬁ‘?ﬁ TWeh pieic amdogsidguch as
hydrochlorlc acid, hydrobrom c acid, hydroiodic acid, sulfuric acid,

sul fam c acid, phosphorHheaﬂhdmymnﬂthﬁmwmnﬂﬁﬂdknmmdmuhnae derived from
organi ¢ acids such as p-toluenesul fonic acid, methanesulfonic acid,

et hane-di sul fonic acid, ”hsﬁr&ﬂh&@ﬁtﬁa@% Pﬂﬁlglﬂr(?drggc'i g,a 901950‘?1%’9%‘?’}?{43/5% fonic

acid, 5 carbonic acid, succinic acl acl enzolic ac

2- acet dJSxybenzmanvamddlpdaqmvslcloacaldpnmm y basdtalgsiawithe speciipd omimouad bd,
glycolic acid, stearic a aci d,

ascorbic acid,® naan @acegf‘?:f‘%ytﬂ/%ﬂrpébﬁansﬁﬁeof}csug%gfcanpoﬁpﬂt éamphalg'é’fedl 1cagl§| ch Wic
acid, sulfani |ﬂn€ta]@dﬁtf€|',is amiehdbdi i@ esn aphdmati@nalianytibasedaddicdisa tsxahgks

i ncl ude t hose

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) ]. 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, [. K., Design and Application of Prodrugs, Drug
Design and Development (Krogsgaard-Larsen et al, eds., Harwood Academic

25 Publishers, 1991).

It 1s 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

nclude compositions wheremm the active ingredients are contained in an effective



derived from anmoni um hydroxi des (e.g., a quaternary anmmoni um hydroxi de such
as to teétranmet hyl ammoni um hydroxi de), those derived frominorganic bases
such as alkali or alkaline earth-netal (e.g., sodium potassium I|ithium
cal cium or nmagnesium hydroxi des, and those derived from non-toxic organic
bases such as basic am no acids. The salt may be prepared by met hods known
in the art. "A pharmaceutically acceptabli® prodrug” is a conpound that may

be 15 convert i onditions or by solvolysis to the
a%u ﬂg%h@w{% 1&%@?%@% o

specified conpoun utically acceptabl e salt of such
conmpound. "A pharnaceutrcally active  netabolite"” is intended to nean a
phar macol ogi cal |y acti vB #d8@ude st wgedikpbulisse rhetmassricahsampopitansody of

a specified coppoundiOhijal Ehahh%ee%uy E&&ﬁaugéa[ﬁ% SEiplehR, dlrreh@braweﬁ@s of a
conpound may be “identified using routine echnrques known in the art 20 See,

e.g., Bertoli rinde. ﬂetorargs, CO(OIQQSY?HZJ TheeptepaGhons mig: bzofmmzm@ in ShatormD, et

al . J. Phar m

34: 220°230: BAAYY GCmg Rl“ ﬂé’éﬁ@ %geﬁSCe “@9 \lgigﬁkggﬁéé%%%g‘)sz 705y n\ﬁélanggaard
H., Design of sEp@diwges syfupk,Ssavpeasionsl ﬂﬁﬁr,es Jtﬂrﬂﬁr)eleaarfdrrh&z[tmm sudtaindd selee@si gn

ot el edo. | RIS AUGTEIes R RIBNs, SHERS, TSGR ST IReTH 26 by
one skilled i mahhanids. T}Qapha?méi%%%l heduhgsRio urearhé?eon U belRarulRAtedan
infectious disease or nalaria by treating a patient presently afflicted with

the disease orincomaesissneraily kegwbéruyertring NhrBIRgItaE eropiions et @ingat i ent .

A patignt who ..} enh{u%?ttg& R:@Qs“hs}{hggﬂs' 1%941111 @soﬂu@% %{Ulatﬁg rd'ra?%e ‘?d&m?e' ng

expose to an in I ous ease ani use a. Such
a patient coulldwgnemg, Iemalsﬂ’hng,aem:amrﬂd(mg,, eatrappargr emtlyqphrlmmgt FChomacadticadw ng

surgery or nor tr ve ing to a locati er osure to_an

organi sm causrfjﬂ‘gj‘gﬂﬁroﬁ?‘rrﬁayc {T @8@& mPﬁa(‘roﬂﬁ?g’ﬁP? gllaml?brr‘ﬁ i PP Tt abl e
for use in thehpsigsgpdilyl lay&pttabrencamml UeRhCRBPOS biledsl el ekbipiche a@tive
ingredients are contained in an effective 19 anmount to achieve its intended

purpose. | n aduridipggs thy ferltagcrtpiresing gl Beidshrsconnoaads Bipapirpaipn vdich

conposjstions Ry (QALMRaMtilAR! € pharmaceutical ly acceptable carriers,
exci pients, diluents, solvents,” binders, flavorings, colorants etc. The

preparations may be forlr"rllljel ggn?gos;tgng I’g} t 12r1g1vent10n 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

kit therapeutic agents.

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

chnical practice, it 1s preferred to administer the composition at a dose that will produce



5 including but not limted to tablets, capsules, |ozenges, powders,
aerosol s, inhalants, suppositories, syrups, suspensions, slurries, tine

rel ease fornul ati ons, sustained release fornulations, pills, granules,
enul si ons, patches, injections, solutions, |iposones and nanoparticles. The
phar maceutical fornulations of the invention may be manufactured in manners
generally known for preparing pharnmaceuti#hl conpositions, e.g., using 10
conventional tgchi GHES wilheh @s:itl orliiOnartlhd S0k ¥fre, gr anul ati ng,

dr agee-maki ng, levigating, enulsifying, encapsul ating, entrapping or

| yophi I'i zi ng. Pharnaceuhgcal torgﬁjations may be formul at ed
F

conventional manner usi n§c dA@ of" %WeﬁwygpblBﬁWﬁaﬁFynﬁ%@bﬁ{ég?g”@h??iers,

which may be sgl.gficetichl 2peneXed RiigNISit aRd biokpdal bAARal Raporkack lal tiRhe
processing of the active conpounds into preparations which 15 can be used
phar maceut i cal $ygtemTiremelomposin thehis beng skt | nvention are conventional ly
prepared as tablets, capsules, powders, aerosols, inhalants, suppositories,

Syrups,, suspenstons, S'A“Eqre'rae&ﬁc%h ”Fff&%b?%ﬁl%u{noég]affﬁ”teawaﬁy deRHTh&] %?qyé el ease
formul ati ons, pills, granu es) eﬁﬁ_5|qns, pat ches, injections, sofutions,

| i posormes and stgndpgrdregedsteenalsh ens skildedps dheeast, b2 @sipp wariestiongbieekyuquss and

i nhal ant's, sUPRESbieRFhE FesuftY ldBRned SHRIBEASAIONSs cTkuthithRSs. ki AReHPhiBRSRe
formul ati ons, %ustaLnﬁg %ggease fo%nulatlons Qllh ,ggranules qgﬁ sbons,
pat ches, i nj eRFRBAECAyoFfHFET aMeunYy {1p Joed WHEHY ?ﬁ"ﬁ t PR 905 eRPRAPE £ or s
dependi ng on t#endinpingiosidiargdriuwdingt hanbiomitelitie: thasperies of patitre; iphsdeeneageeut i cal
CO”PO:S\Ot on e”BJdO gga]‘éﬁxéa'th; th?%eﬁff?&%%aseﬁﬁ&ﬁ%‘ s (fe fee %?%% rirﬁ)glv{aﬂ teorcﬁclc

adm ni stration. Surtable routes o admnisiratign are those known in the
an and i ncl udeseveitalol therfhgpsst thercsppisetohthe indiyiduadlatiens) the paigewign compound
transnucosal oddniifibest] el mAdeMJli &lnfigki00n; BRI eibhalldiligetivRiyisic bhahadi ng

| Tt amuscul ar,  sUbGULAREANSs . M AIEARI AT ) G811 0BBe0rBSn NG} b8 usion
intrathecal, HFFEEP" WF%V%n’rlch%r? It Favenous, ntraperi Oneat’ o™

i ntranasal , orandmtheatavperciewpdoceons. The conposition may be admi ni stered

either alone or as a mxture with other 30 therapeutic agents. The exact
formul Btion. route of adnicAMBRE: Phihea MEFSEY sHYEOE nMBY l??hgg’é‘W‘S“lS thet

I ndi vi dual phyglgh@Rcdily Yi&%ve AnohiterPat hehhas s&ANH bi Biinad. MRGEAILANRCE W th
good clinical practicé, it is prefelTed to adm nister the conposition at a
dose that willeffsetduepone oddsioegowtds edtibe wiesdnoinveatesmay banged thaest ul
side effects. modulate, attenuate, reverse, or affect malaria in 2 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. malartae.

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 etfectively 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 therapentically effective amount
of the compound of the present invention may consist of a single administration, or
alternatively comprise a series of applicattons. For example. a subject may be treated

with a compound of the present invention at least once. However, the subject may



The term "an effective anbunt” neans the anmount of the drug or

phar maceutical agent that will elicit the biological or nedical response of
a tissue 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 obtai ned under anal ogous circunstances. In determning the

ther apeut | oal |y 8 (A nATRNRng h0 832 8ne nDHINGEL B b BCHOL 3R, £ QNS doT o

by the attendlng gnosticran, 1nclu ut no rmted speci es
of patient; i tigasheheperigeThelng@hdf the nestalentyeaiod lwill tifyend peaivhiiay di fease

i nvol ved; the degree of or ig¥glvenent or the _sevgrit OE t he di seasg; the
response of t HECH NS PRy op B FBARION, (e SPRsPIRAnZP EHH%%S the canPYRSler ed:

the node of adm BisédiahicAfion, the BiMAYAohakirkdt it GMAAIAL bELpSibdige@nat R
preparation adm ni stered; the dose reginen selected; the use of concomtant

nedi catsi on;  aigcieriopage of panmpeindoised foa eeentIBayANEIS#E oY Aerrepe PYRe sy esent
i nvention may J%ﬁrsggm E&ﬁ%ﬂéﬁ%@}ﬁ gg}%g ag@gage%j aésﬁifa‘n‘a%&ag,fe iRy 0 2

mammal such as a huma ective anmounts e conpounds
of the presentstindwdntiagoostivalysabe kusedint the trtelat somenodaricas ehromt ndmumatration

reverse, or affect mal.aria in a nm l.. An "effective amount" is . i.ntended
to mean t hat AT BYedn ieGRmPor R (e fEFRIRThen P BF P EUASETS or
inhibit 20 mal@kihg a@kr, ar diEaasion thethos pdaire AStfgiadradwhiobividedsita. 1 n sonme
preferred enbodinents, malaria or the disease or disorder associated with

ma‘l ari i% I's caused by a Tﬁ)l saseci 1gailt1lil)mfgrat'i19%!)staee UIPI{ F()f g%Pll%l \cl:éhtif azltrgid < rtel%im. P.
vivax, P. ovale, or P. mal#&riae “For exanpge, a therapeu |ca11y erfective
anmount of a caypmdricealy dependentronahd ioquer chagesrifticonf dbactiveQothptindaldtte 1, 000
mg/ kg body weight, preferably about 0..1 25 to about 500 ng/kg bod i ght,
and nore pref é%a&ml&?f SERES. %ffeﬁb“’a]:t’f'oﬁﬁh‘ef% %/t%ﬁﬁ'ﬂﬁf%’"ﬁé‘?f&%ﬁ irfhe @%?ﬁ,\?ed
artisan wll appp8Eidteeubinaf acG®! dodfdufPel Bk Srefiéni dfihdianeAs t he dosage
required to effectively treat a subject, including but not limted to the

severity of the disease or. disorder, .previous treatnents, t?e ener
heal th and/or age of thi?@ﬂﬁi%@f&“ﬂgHﬂpgﬁﬁﬁy(gﬁ %H@E?OwFééﬁ% ?d%@“NB eover
treatngnt of aysubidagphidabendicdl pefcaqesitih cal dWnpk bestpefemiMidithals, 0fg , tihre
conpound of the present invention may consist of a S|ngle adm ni stration, or
al ternati vel y detsmpiningdhe, LB eph. e (thy dogp lsthab g 108nef thepppulsiiamsne theF 13 sk ¥et may
be treated (the dose therapeutically 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
L.D.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 [C.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 meore

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



with a conpound 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 treatnent period. The length of the treatnent period wll
depend on a variety of factors such as the severity of inflammation, the
concentration and activity of the conpounds of the present invention, or a
conbination thereof. It will also be apprezxiated that the 5 effective dosage
of the conpoun £dp S Bh LE SRR IR HRARISASE, OF decrease over the course
of a parti cul a%aﬁeélt%e t% angesiqi n aosag%?a%agj result and becone apparent
by standard di agnostic_assays kngwn .in the art. |n so | nstances chronic
administration may be FSHeFmEyts H@‘%Vﬁﬁtb%lﬂ?éfé};bﬁﬁal‘ffrﬁ‘él%ﬁ‘ggent i nvention nay
be adm ni stered before, during, after, or a conbination thereof exposure to
mal aria or a Pl asnodi umipar aBiAfve048t for fdreng penfdkiioatdisemef or t he dosage unit
forms of the invention are dictated by and directly dependent on the uni que
characteristics of the gctive.cor i r utic

. V- bk &
effect to be achieved, gnd t gﬁgﬁl&t@ltq}]%%#n ergntarianytﬁép%@t Og@g
conpoundi ng sulAVai8atiss foe tregimganmdedtions dikeaset r eat nent of i ndi vi dual s.
Toxicity and therapeutic efficacy of such conmpounds can be determ ned 15 by
standard pharmaceuti cal ;pr ocQAWLES hhy&ehd afibdibRiREseeXPeri mental ani mal s,
e.g., for determning the LD.sub.50 (the’dose lethal to 50% of the
popul ati on) and the ED. sub. 50 he dose therapeutically effective jn 50% of
the popul ation). The dofe raN'rA‘(y(' t%éﬁweﬁﬂfiﬂgo%ﬁfﬁaf%é‘? T‘Pgtﬁ“é \}c'ts is

the therapeuti g9 e Xor dRstidgtan ¢RI REs GxAELssed as the ratio
LD. sub. 50/ ED. sub. 50. Conpounds whi ch exhibit |arge therapeutic indices are

preferred. 20 Wil e conpound 6‘5}] xhibit toxic side effects nay be used,
care shoul d be taken tgg‘ des]§I "ghatgﬁnﬂﬁ? P%/ans‘i}gefté?ﬁstdﬁﬁ?set argets such
conpounds to the site of affected tissue in order -to mnimze potenti al
damageit o uni nfected celbl s aNdV-tHeakamtives gdndegssirdey edripong of thhdAdat a

obt ai ned from M]elacssep | ture f?c%%@é’%se%@ed ani mal studies can be wused in

Cc .
fornmul ating a rancge 0 “8%"‘5“558“? or use’in humans. The dosage of such 25

compounds lies preferably wthin a range of circulating concentrations that
i ncl ude the ED.sub.50 w’th | NAM-E2dpr irstiegpx Bfeeyousiiseasgosage may vary within
this range depending upon the dosage form enpl oyed and the route of

adm ni stration utilizedg ForNawyl02GRIRANBbrusA6gs dp ahh ConiRiub@of ¢ Niae
i nvention, the ther agguti cally effective dose can be estimated initially
from cel | cul t HPelagstogjrsating ag gectiopsditsass or nul ated in ani mal nodel s

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-103 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 denivatives 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.



3 to achieve a circulating plasma concentration range that includes the

| C. sub. 50 (i.e., the concentration of the test conpound which achi eves a
hal f - maxi mal inhibition of synptons) as determined in cell culture. Such
information can be used to nore accurately determ ne useful doses in
humans. Levels in plasma may be neasured, for 22 exanple, by high
performance |iquid chromatography. Enbodi2tents of the invention described

herein include: [I. NAV;048 Q% (%8t {d10 hiRteakiQEs.di sease, 2.
Derivatives or anal ogs o %’8@@ or anyn%%hbouﬁgﬁof tﬁe 5 NAV-048 cl ass
for treating an infectious disease. 3. NAV-029 for treatin i nf ectious

di sease. 4. NAV-029 der|%at|Né¥"§§‘EHHV%SE”&PMQHV”@Bﬁﬁﬁﬂﬁﬂg%Pg@%QANAV 029

class for trGQB%QQméﬂnh@ﬁﬁgmﬁﬁﬂéxﬂh§£§§§: 5. NAV-101 for treating an
i nfectious di sease 101 derivatives or anal ogs or any conpound of

the NAV- 101 class for eatin nf ectious,dj.seas . NAV-102 for
treating an infectious E sea@égrégfhﬂV“?ﬁ?“H@?FWﬁ?%Vggeor anal ogs or any

conmpound of the NAV- 102 class for treating an infectious disease. 15 9.
NAV- 103 for treating an2d.nf edAVells ddiisiasseer ahgfogsNhval 08naend viahe Ney-or
anal ogs or any class for treating an infectious

di sease. %pgggg?gﬁngégPﬁﬁﬁoﬁﬁ}$ﬁ§ect|ous di sease. 12. NAV-105

derivatives or anal ogs or any conpound of the NAV- 20 105 class for treating
an infectious disease. 18. NAWyD8CPfratuctseaarimyindh filapaenizpadngityesdse. 14.

NAV- 082 deri vati or an n onpound of the NAV- 082 class for
treating an |ﬁ'eé?@“amg8|§%%%““8T@§’ﬁﬁv 083 for treating an infectious

di sease. 25 16. NAV-083 derivatives or anal ogs or any conpound of the NAV-
083 class for treating 3h i gt Aol sedyrtasesmeyme in a bacterium as a drug target for

- 10 developing antibacterial compounds.

23, Anantimalarial 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
CCly or CBry 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-

dichiorobenzene ((CoHs)-2,5-C3) and X is O as exemplhfied by formula 1 (NAV-048).

25, An antimalarial composition as in # 23, wherein R is 3-
trifluoromethy| benzene ({(CgHs)-3-CF3). X is O and R’ is 3-carboxy phenyl ({CyHs)-3-
COOH) as exemplified by formula 2 (NAV-029)

25 26. An antimalarial composition as in # 23, wherein R is H, X 1s O

and R’ is 3-chlorobenzene as exemplified by formula 3 (NAV-101)

27, Anantimalarial composition as in # 23, wherem R is H, X is O

and R is 3.4-dichlorobenzene as exemplified by formula 4 (NAV-102)

28. An antimalarial composttion as in # 23, wheren R is H, X 15 O



23 17. NAV-038 for treating an infectious disease. 18. NAV-038 derivatives
or analogs or any conpound of the NAV- 038 class for treating an infectious
di sease. 19. NAV-117 for treating an infectious disease. 5 20. NAV-117
derivatives or anal ogs or any conpound of the NAV- 117 class for treating an
i nfectious di sease. 21. Enoyl ACP reductase enzynme in P. falciparumas a
drug target for devel oping antinalarial pbnpounds. 22. Enoyl ACP reductase

enzyme in a baghari il A AhpliR bl @AY SHERIG:ANt | bact er i

conmpounds. 23. An ant ari al conposi |on erein the inhibitor of fatty

acid synthesis used is éE and
Z) - 5- ((furan- 2-yl ) met hyPéne) A2 2pHny%ig Rympasition phing ohehgein Risderals G or nul a

7, wherein the,fd @royp d@britdksntlas elfpRhir iy khJypeusvidsy 1/2/3/4/5/6) or
aromatic ring that can have various pernmutations and conbihations with 15

any al kyl or alkylo r halo natomse chl ro/ rono /
ioéo or ynl tro y a)r;lyng @up gaﬂﬁt“ﬁlr“ BURRpritien %Perﬁlndgﬁvmbgoro?f lSﬁy or

acyl ors am do @rmh@ﬁuéaa is (EGhd zg5- b@&y&d@{e ﬂh&xgm@uaidlmr@m&f genlaar foymfa group
can have the one or the other of wvarious pernutati ons and conbi nati ons of

the R group. Pbswherein Rxgeoan coiehaye Hs-(GHINGOGGE b‘MIﬂ?TBIZG? BU3/ARN WX mdl-ar i al
conposition as # n ' ene

((CBHB) - 2, 5- C2Y dfgkd “@Ha“’%ﬁ%fghex?%{&f“’ﬁ § Bii‘a? %?urh]agdaﬁ*ﬂ%% g%) 25. An
antimal ari al cpﬁmomhmnscand asnbinativn? @jth whetllgil nr :Rkylsxx%grbmﬁ ¢ hatmzemabiny £.gbenzene
((C6H5) - 3- CF3) 3-car boxy phen H5).- 3- as
exenplified byﬂ‘l'oé?ﬁalhgoggwlﬁ%ﬁ NHEY OF gIMIRP ré‘iﬁ%/o %E‘?’%w%ﬂé%-%i %n as in
# 23. wherein Rdrskydr acyl bBaflido andrRr 43, &{cm | or Oben@mBdybanias enmbthili ed by
formul a 3 (NAV- 101) 27. An antimal ari al osition_as_ in # 23, wherein R

is_H Xis 0 Ao roup.sics ST s GF OB e & e P PPH By bnul a 4
(2 Z'AV' 102) 28. ADORAWHERIAS 1 2)3/098PQShY hIRM cﬁtalkw,xﬁg%ap oMhRBERL MidRsley B X is O

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 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 CBry 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;),-CH; (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 R;. And R4 group can have H or OH or any

L. alky! 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 CBr; or Cls or

25 dimethyl amino or diethy! amino group or / fused phenyl ring or dioxolane ring or
benzyloxy or benzoyloxy/-OCOCsH.Cl/-OCH2CeHyCl ete. 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 S-carboxy pentyl ({CH;)s-COOH), R; can have -OCH; and R; can have -4-chloro
30 benzyloxy (-OCH2(CoHs)-4-Cl) group as exemplified by formula 8 (NAV-082).

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



and R is 2,3-dichlorobenzene as exenplified by fornmula 5 (NAV-103). 29. An
antlmalarlal 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 inhibitor of fatty acid 5 synthesis
used is (E and Z)-5-benzyl i dene-2-thi oxothiazolidin-4-one of general formula
12 wherein Ri group can have H, -(CH2)n-Q30X (where n is 1/2/3/4/5/6 and X =
H - (CH2)." -N(CH3)2 where Ry amrﬂd&{ﬁé&ﬁp&lu@ﬁ a@w@t wﬁeremge khabyran have
vari ous pernutations and conbinations wth any al kyl or al kyl oxy group or
hal ogen at ons vg4-hydtoxnhenyl (<Gdtbr-6-OHbRoean have Hdod Br cani haro-@¢ Hagionp or
cyano or carboyy. hydr oxy or acyl or am do or CF3 or
CC13 or CBr3 oarse&rgplq{edﬁy%r%gal l%a{ﬁerrYoé% di et hyl am no group, etc. Simlarly
R3 group can have H or -éCH,) COOH or -O(CH2),- COOH (where n is

1/ 2/ 3/ 4/ 5/ 6) or any al ky# orAapiimadaial gfrenesition a%’al#o@ewh%{?@ﬁ%e]él gjoup fanyor o /

chloro bro r I dehydic
nydr oy orae PGk Re et SR R b Bl ORRGPYs BRI oy S| U T R
or d| et hyl 15 @®AwvolYroup or an aromatic ring that can have vari ous
permnut ati ons and conbi nations wth any al kyl or al kyl oxy group or hal ogen
atoms e.g. fluoro / chi g5 /abhQudria Qhdiion Bickdinb 1AT1aA8# 30 WEYARO OF
carboxylic or al dehydic or hydroxy or acyl am do or CF3 or CCl3 or CBr3
or A3 or di rreth«hﬁlasramszcdwpmertmspbxsfamtﬂehlgrroqmpe ortofothseehnshénylesaribedy, etc
with one or the other of various pernutations and comnbi nat| ons of the R
group. R2 20 carf’have H or OH or O (CH3),-CH3 (where n =0/11/2/3) or
di rethyl am no or dieth am no group or fused phenyl ring or dioxol ane
ri.ng with aromatic systé@nvvl i aptmplaty coppSHANAELFBHEE Bl Towt Watheshs at R
a R3. And R roup or
hg% ogen atom%ggé%%%ﬁg?%#aﬁ%or rorr%/E 10 %(IJD Z%H&f um%gm%swlggl‘lé%no&or cyano/
car boxyl i c/ al dehydiocginacyl / am do CF3 or CCl13 or CBr3 or C13 or 25 dinethyl
am no or diethyl amno group or / fused phenyl ring or dioxolane ring or
benzyl oxy or benzoyl oxyhs OCQeRER &b +datta M}%e@stacdrug"l&%t ﬁ’lr@ﬁvé?(’}plﬁ e other of
various pernutations and coibi hations of the R group An anti mal ari al
conposi ti on asdrigs agai8g anyhithe pathagaric Rlen@ﬁlts@ﬁtmahlss ApivemBlexsar boxy pentyl
(-(CH2)5-COH), R, can have -OCH3 and R3 can have -4-chloro 30 benzyl oxy
(- OCH2(;C6H5) - 4- C1) groups as @w@NREP kidatkaRdent @k iy GNAVQBRIepid2. AN

antinmal arial conposition as intt 30, wherein the R group can
drugs against pathogenic organisms "having the type I1 FAS with a functional Fabl or its

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 ¢lass Apicomplexa.

42.  Inhibitors as in # 24 wherein the organism may be any
25 pathogenic orgamism with a type II FAS and having the enoyl ACP reductase enzyme

(Fabl or its analogs).

43, An antimalarial composttion comprising NAV-048, NAV-029,
NAV-082, NAV-083, NAV-038, NAV-101, NAV-102, NAVI03, NAVI0S or NAV-
117 or their pharmaceutically acceptable derivatives either alone or in combination with

10 one or more known antimalarials alone or along with a pharmaceutically acceptable



have 5-carboxy pentyl (-(CH )-COOH)- R, can have -OCH, and R3 can have 4-
hexyl oxy (-Q(CH2)5-CH3) group as exenplified by fornmula 9 (NAV-083). 25 33.
An antimalarial conposition as in # 30, wherein the R group can have

4- hydr oxyphenyl (-(COH5)-4-0OH), R2 can have H and R3 can have - OCH3 group
as exenplified by fornmula 10 (NAV-038). 34. An antinmal arial conposition as
in # 30, wherein the R, group can 5 haveZphenyl, R2 can have OH and R3 can

have OH group agu8xemmldibdRd: PYarfigr mula 1 1 (NAV-117). 35. An antinulari al
conposition according to # 23 and # 30 wherein the Plasnodiumfalciparumis

resistant to chloroquine or to other.currently prescribed, . drugs. to 36. An
antimal arial conpositi oﬁ"‘acc PaFtH’@"ﬁ?r&f&ﬁO%@S’&ﬁ ARG A &Y @P’r}?m‘i‘%sém@ﬂoyl ACP

reduct ase enzygephhueRgSrin) &Nk prh@soRdical P S8ptbRed{atives@mePslonddtinmal
origin. 37 Enoyl ACP reductase enzyne as a drug target in devel oping drugs

agai nst any of confénagas Wb end e mepdsagven atimaliaals ploge ondoneoti €xa. 15 38. Enoyl
ACP reduct ase . i I drugs agai nst
pat hogce%ni c orglgﬁﬁ%gmﬁgl\}fﬁ%g#%elé %%%B&%Qﬁigyﬁb?ﬁbgg?rmcti onal Fabl or its

anal ogs. 39. Inhibitors of Enoyl ACP reductase in treating malaria caused by

Pl asmodi um fal ci parum 28 4041 RRHPRriabpNROSIipR aginF 28 &2 herdiether gani sm may
be Pl asmodi um pof 20, B@éag&d% Ry OdcBaRom Gloy ahPBIHRE GREiSs &S 1 n # 24

wherein the organismmay be any organism causing a parasitic infection
bel ongi ng t o tHesreddagsofpirgomwpharal orgd. | nhibitors as in # 24 wherein the
organi sm may be any 25 pathogenic organismwith a type Il FAS and having the

enoyl ACP reductase enzyge (&R #r28idr % 20RakRUSthe cdhiposihion &AL BN al
conposi tion conprising NAV-048, NAV-029. NAV-082, V- 083, V- 038,
NAV- 1010, NAV- 10Rting\my progitic kppditiasapied Riagoy organism of the class Apicomplexa.

s

47.  Useas 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,
NAV103, NAVIOS 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.



117 or their pharmaceutically acceptable derivatives either alone or in
conbi nation with 30 one or nore known antinalarials alone or along with a
pharmaceutically acceptable 26 adjuvant or a diluent or a carrier. 44. An
antimal arial conposition, conprising an inhibitor of enoyl ACP reductase
(Fabl) or its pharnmaceutically acceptable derivatives either alone or in
conbi nation with one or nore known antimaparials alone or along wwith a 5
pharmaceutical Iy acceptable n
antimal arial conpositi o%ti)as ?ﬁhﬁl\{%‘bo&;ﬁﬁ?g vﬁﬁgel n gttﬁeeg&'q1 r*gﬁngﬂlg&é({/ﬁ be
caused by PI asmﬂuhtumasi :atacgepa:rrtmaatmg abnya zamym(ﬁetchenr camesingshofse 0Pk melrodiaum of
human or ani mal ? Aﬁ ;ds ) aﬁ'ﬁ § 29 wherein the conposition
may be used in™ ‘F“é)g Sre Hf/ai? tfﬁgf e pca(Sab&l tion caused by any organism
of the class Ap| corrpl exa. 47. Use as in # 28 or # 29 wherein the conposition
may be used in treatingZanyCpaptageNAY -¢SntiAM-3P, dd)se3E, B \ah§s, diAgani sm
havi ng the typgly g%, Fabl .
48. UseSt as in @8 6ﬁﬁﬁvgéqmﬁ?§?&g%¢jr1e colrg)g%gl Vﬁ‘%ﬁiﬁ%eaqgﬁ&%sﬁ%lbltor 0{5 treat
chl or oqui ne- r egiost AOP relictawyisat hedbmbimugpn eisi sbiatite Batrtraatmg@fmdﬁlrasm)ﬂyum
falciparum 49, A nethod of inhibiting the growmh of nmalarial parasite by
the use of NAVMGABTISIAQL PHRPLCARTEPT NAV- 083, NAV- 038, NAV-101, NAV- 102,
NAV103, NAV105 or NAV-117 or simlar class of inhibitors or any other

i nhi bitor of the enoyl ACP reductase enzyne wherein the nmethod co r| ses

the steps of. 20 MonitofPng FREPIWEDNAN S DR Vol2T BY-IRZ BiantHh R V-
nucl ei ¢, aci d agysanguan; N%f\* Y&, NadHe3LQA Vs Sheav iy B %ﬂg%@m&un%%?ﬂl@ar asite

growt h  Exanmi ning snears$ in‘vitro treated cultures hol ogi cal
feat ures of thanpatassirargphamacadicdappicapén. gr owt h 50. A net hod to det erm ne
the antimalarial activity of a conpound to 25 inhibit the elongation of

fatty acid synthesis insa mt%?&lndQﬁf@’SMSeNAW Niagabdzy NReognamly. ACP
reduct ase enzynme wherein the ne ri ses the spectrophotometric

measur ement of 03& bTAé/cththAW ug, N@Vdﬂ&t%fhﬁwi@MVdﬂbpmwbmA@md ofHgyl ACP

reduct ase or &;]]Q%Lasé Jn?quu%{r%?ap‘ﬁfmafu@ﬁty acid synthesis as substrates. The
nmet hod conprises t

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 Enoy!l-CP reductase enzyme to treat
malaria and other microbial diseases by compounds NAV-048, NAV-029, NAV-032,
NAV-083, NAV-038, NAV-101, NAV-102, NAV103, NAV105 or NAV-117 or their

analogues.



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 using the activity of enoyl ACP reductase as a target for
treating a malarial infection conprising the use of a nolecular nodel of
enoyl ACP reductase of a malarial parasite. 52. Conpounds NAV-048, NAV-029,
NAV- 082, NAV-083, NAV- 5 038 NAV-101, NAW8102, NAV 103, NAV 105 or NAV-117
or any other inhibitor of enoyl ACP reductase used in conbination with a
bi oci de for trREFFRENSESal arial or any other parasitic or pathogenic

condi tion. 53. Conpounds NAV-048, NAV-029, NAV-082, NAV-083, NAV- 10 038,
NAV-101, NAV-102, NAVIOS;HINAWIYFhow oNAVdliVRgortadr6onpound of the sane
cl asses in any pharmaceutical application. 54. Conpounds NAV-048, NAV-029,
NAV- 082, NAV-083, NAV- 038, NAV-101, NAV-102, NAV103, NAV 105 or NAV-117 or
any conpound d the saﬁmmhtasléfés(ﬁdﬁ raMalirndps tled 5l (12pP) AwatooiMictiobiobs.
Conmpounds NAV- W ggng NAV- 082, NAV-083. NAV- 038, NAV-101, NAV-102,
NAV103, NAV 105°%Fr Rf&\f' f7 gerl es of conmpounds in any industrial
application. 56. A process of inhibiting Enoyl-CP reductase enzyne to treat
mal ari a and oter mcro i ge Op5 bij,t

Enoyl - reductase enzy%ﬂébg‘t}?ég{%%m fz‘alle z?im%nd O%ﬁc‘?ﬁﬁw%&akﬁrﬂglhé ggses by
conpounds NAV-T48 GehgtVMZEHAS, NAWE 382,  NAV- 083, NAV-038, NAV-101, NAV-102,
NAV 103, NAV105 or NAV-117 or their analogues. 28 REFERENCES 1) WHO.
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a conmpound of Forrmula 12 or a pharnaceutically acceptable salt thereof for
preparing a nedi canent for treating or prophylactically treating malaria. 2.
The use according to claim1, wherei Ny he conpound is NAV-082, NAV- 083,
NAV- 038, or NAY- 1 17 or a pharmaceutically acceptable salt thereof. 3. Use’
of a conposition conprising a conpound of Fornula 12 or a pharmaceutically
acceptabl e salt thereof and a phar n%cg%tliﬁ@ | y accept abl e adj uvant,

carrier, diluent or excipient for preparing a nedi canent for treating or

prophylactigally tr i gﬂl i | i 3, wherein
t he conpounfc:I is 082, %?/Pg ) ﬂkﬁx@f%’g@“‘m? °ﬁ&%§&3ﬁ&@9p a %Lé%éu ically
accept abl e thadebf fohprepaing admedidamentyor eeadng ok ppgphiytactidally treddingmatariaf ur t her
conprising an antimcrobial or antimalarial conpound. 6- A nethod of

inhibiting §$he grow i i.he f \ _ NAV- 083,
NAV- 038, ori'NAV- 117 E?“Qf's‘?"‘%g“rﬂngll‘%@%hig "%hﬁ fi ﬁh§ E"?msﬁ*%?d g’r@ ot\éﬁ%’%‘%’nhi bi t or
of the enoy®83ANRM-63R) 0t WAY-HT2y aphaimcetticallylzeceprablecalt therepf.i ses t he steps of

a) nonitoring the incorporation of [31.1) hypoxanthine in nucleic acid as a

quantitative indicat inhi hitlon of I h and b)
exam ni ng sfr;fears of ﬁ%gf%é‘ﬂ@"&s{‘]@bg&sﬁ#‘%&“ acrpbﬁg‘rrggtff?‘;bﬁlﬁ%g% gx)rl\ges of the
parasite asptaRmadsdicatly arceptible satvhéreofand bipkarmibiceaticaiypcispablefadibodnrul a 12 in
the preparation of a nedicanment for, inhibiting FAB I enoyl-acyl carrier
protei n ( ACEYI¢rcjilvent.ps exeipisatder preparing g magicgment ijs frgainesr prophylagtisall> i n t he
prepar ati ongQkindgagghcament for treating malaria by inhibiting FAB I
enoyl -acyl carrTer protein (ACP) reductase enzyne. 9. The use according to
claim7 wherein the nedicament_is an anti bagtﬂe}ri al 31 .

4, The use according to ¢laim 3, wherein the compound is 082, NAV-083,

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

3. The use according to claim 3 or 4, further comprising an antimicrobia) or

antimalarial compound.

6. A method of inhibiting the growth of malarial parasite by the use of NAV-
082, NAV-083, NAV-038, or NAV-117 or similar class of inhibitors or any other
nhibitor of the enoyl ACP reductase enzyme wherein the method comprises the steps of:
)  monitoring the incorporation of {*H] hypoxanthine in nueleic 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 2 compound of Formula 12 in the preparation of 2 medicament for

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

8. Use of a compound of Formula 12 in the preparation of a medicament for

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

9. The use according to claim 7 wherein the medicament is an antibacterial



medi canment. 10. The use according to claim7, 8 or 9, wherein the conpound
i's NAV-082, NAV-083, NAV-038, or NAV-117, or a pharnaceutically acceptable
salt thereof

31

medicament.

10. The use according to claim 7, 8 or 9, wherein the compound is NAV-082, NAV-083,
NAV-038, or NAV-117, or a pharmaceutically acceptable salt thereof



