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ABSTRACT

Complicated composition of the mycobacterial cell wall, therapy of tuber-
culosisisvery difficult, because Mycobacterium tuber cul osis makes many
antibiotics and drugs ineffective and hinders the entry of drugs. Now,
tuberculosisis till the second most imperative infectious disease world-
wide. The most important reason for this is drug resistant, persistent or
latent infection and synergism of tuberculosiswith HIV. Furthermore vari-
ous chemical entities containing drugs has come in the treatment of tuber-
culosis. These drugs are mainly containing different heterocyclic moiety
both in fused or substituted form. In present review we discussed brief
introduction of tuberculosis followed the substituted benz-fused com-
pounds including currently used drugs and newly developed molecules
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which are effective against tuberculosis.
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INTRODUCTION

Thehistory of TB changed dramatically after the
introduction of anti-TB agents. Anti-TB drug trestment
started in 1944, when streptomycin and
paraaminosdlicylic acid werediscovered. Thecombined
therapy was more effectivein the TB treatment that
consisted of along course of both drugs. In 1952, a
third drug, isoniazid, wasintroduced, greetly improving
the efficacy of treatment. In 1960, ethambutol substi-
tuted paraaminosdlicylic acid, and thetreatment course
was reduced to 18 months. Inthe 1970s, with thein-
troduction of rifampicininto thecombination, treetment
was shortened to just nine months. In 1980, pyrazina-
midewasintroduced into theanti-TB trestment, which
could bereduced further to only six months. Soon after

theintroduction of thefirst anti-TB drugs, drug resis-
tant bacilli started to emerge, but the launch of both
combination therapy and new and moreeffectivedrugs
seemed to be enough to control the disease. However,
TB unexpectedly re-emerged in the ’80s, and in the
following yearstherewasanimportant increaseinthe
incidence of multiple-, and extensively drug resistant
strains. Since 1970, no new drug has been discovered
for anti-TB treatment, which today seemsinsufficient
to confront the disease. Fortunately, research efforts
have been accomplished and today thereisawiderange
of new moleculeswith promising anti-TB activity. The
moderni zation of synthetic transformations, although
many compoundsareinclinical trids, itisastonishing
that with thisbackground, there have been no new drugs
registered to treat TB in the last 40 years”82U, This
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reflectstheinherent difficultiesin discovery and clinica
testing of new agents and thelack of pharmaceutical
industry researchinthisarea.

TB isone of the oldest and most pervasive dis-
easesin history**%, According to WHO report, TB
has spread to every corner of the globe. Asmuch as
one-third of theworld’s population is currently infected
and morethan 5000 peoplediefrom TB every day™".
It isestimated that between 2002 and 2020, approxi-
mately 1000 million peoplewill benewly infected, over
150 million peoplewill devel op diseasesand 36 million
will dieof TB if proper control measuresarenot estab-
lished™. The Directly Observed Treatment, short-
course(DOTYS) strategy, constitutesthe cornerstone of
the current protocol for control of TB. However, the
threekey drugs, isoniazide, pyrazinamideand rifampi-
cin, usedintheregimen are potentidly hepatotoxic and
may |ead to drug associated hepatitiS®. Despitethe
undoubted success of DOT S strategy, the emergence
of multi drug resi stant strains (M DR-TB), recurrently
isolated from patient’s sputum, darken the future. Fur-
thermore, one of themain causesfor the preval ence of
TB issynergy with Human Immunodeficiency Virus
(HIV) epidemic where 31% of new TB cases were
attributableto HIV co-infection®. From the chemo-
therapeutic point of view, therearetwo sourcesof new
chemicd entities.

NEW POTENTIALANTI-TUBERCULAR
AGENTS

Tuberculosis(TB) isachronic infectious disease
caused by M. tuberculosis. Theterm MDR-TB isused
to describe strainsthat are resistant to two or more of
thefivefirst-lineanti-TB drugs. Treatment regimen of
tuberculos scomprisesfivefirg lineanti TB drugsnamdy
isoniazid, rifampicin, pyrazinamide, streptomycinand
ethambuitol followed by second lineanti TB drugsnamdy
fluoroquinolones and one of the injectable
aminoglycosides. Besdesthetraditiona anti-TB drugs
avallablecommercidly, severa new heterocycleswere
synthesized in recent past. The new potentia anti-TB
agentshavebeen classfied according to their chemical
entities. Inan effort to studied more effective thergpies,
mol ecul esthat can beeffectiveaganst MTB and MDR-
TB. Inaneffort to devel oped new and more effective

anti-TB agents. Thenew potentia antitubercular agents
aredlassfied onthebagsof thar chemicd entities. Benz-
fused derivativeshaveshowninteresting biologica prop-
ertiesand some of them areknown for their anti-TB
activity®3, Hence, for the purpose of obtaining new
and more potent anti-TB moleculethat can improve
the current chemotherapeutic anti-TB treatment.

ANTITUBERCULARAGENTWITH
BENZ-FUSED RING SYSTEM

A series of 2,6-diarylpiperidin-4-ones and
tetrahydropyridin-4-ol based benzimidazole and O-
arylsulfonyl derivativeswerescreened for their anti-TB
activity, threecompounds (1) haveshown equa potency
of MIC 16 pg/mL against M. tuberculoasH37Rv, which
areone-fold more potent than of therifampicini. Inan
effort toincreasethe potency of piperidones, aseriesof
Spiro-piperidin-4-onesasanti- TB agent, compound (2)
showed promisinginvitro potency of MIC 0.07 ug/mL
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and 0.16 pg/mL against M. tuberculossand MDR-TB
respectively and aso showed in vivo potency by de-
creasingthebacterid load inlungand spleentissueswith
1.30and 3.73-10g10 protectionsrespectively, whichis
comparabletoisoniazid?.

In aseriesof chalcones, compound 3 hasshown
MIC of 6.8ug/mL against M. tuberculosisH37Rv!*,
A number of three hybrids of pyrazineand two of them
showed promising anti-TB activity. Compound 4
showed MIC of 0.78, 0.1ug/mL respectively, against
M. tuberculosisH37Rv and also showed good activ-
ity against atypical strainsof M. tuberculosig*. Ina
different approach, aseries of 1,4-substituted pipera-
zine/lhomopiperazines, compound 5 showed MIC of
62.5 pMIL21,

9a: R=-NH-C_H_; 9b: R=-NH-C_H

8 17

In search of new anti-TB agent, aseriesof spiro-
compounds 1-methyl-4-(2,4-dichlorophenyl) pyrrolo
(spiro[2.3"]oxindole)spiro[ 3.3’]-1°-methylpiperidin-4’-
one(6) hasshown anti-TB activity withaminimumin-
hibitory concentration (MIC) of 1.76 and 0.88 uM
against M. tubercul osisand MDR-TB respectively*l,
In another series, compound 7 showed increased po-
tency with MI1C valueof 0.40 pg/mL against M. tuber-
culosis and was 4 and 15.6 times more potent than
ethambutol and pyrazinamide, respectively*. Theef-
ficacy of anti-TB activity of compound (11) against M.
tubercul osiscomplex and other clinicaly rlevant non-
mycobacterid speciesandwerefound sgnificantly ac-
tive against M. tuberculosis complex7 and
showed preeminent inhibition of MIC 0.006 mg/L
against M. tuberculosis UT18, M. bovis BCG and
streptomycin resistant at 4 mg/L. A series of 9-substi-
tuted tetrahydroacridineswereeva uated for their anti-
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TB activity. Thesederivativesexhibited promising ac-
tivity profile, with MICintherange of 6.25-0.78 pug/
mL against M. tubercul osis. Compound 9adisplayed
best MIC of 0.78ug/mL against MTB-H37Rv, while
compound 9b displayed preeminent activity against
MTB-H37RawithMIC 1.56 pg/mLI™.

A
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1la: n=3; 1b: n=4

O-_R
A
L,
N

12a: R=-NH-C H -4F; 12b: R=-NH-C H -3Br

Clofazimine(9) isafat-solubleriminophenazinedye
used in combination with rifampicin and dapsone as
multidrug therapy for thetreatment of leprosy. Onthis
basisand to minimizethe side-effectsand to improve
theanti-TB activity of Clofaziming®!, developed 3-(2,4-
dichloroanilino)-10-(2,4-dichlorophenyl)-2,10-
dihydro-2-(2,2,6,6tetramethyl pi perid-4-ylimino)
phenazine (B4128) (10), which possesasimilar mode
of action of Clofaziming™. A seriesof phthdimido- and
naphthaimido-linked phenazineswerefound two com-
pounds (11aand 11b) with apotency of MIC 1ug/mL
against M. tuberculosis H37Rv. These compounds
exhibited potency againgt resistant strains of Mycobac-
terium®, Whereas in a series of phenazine
carboxamides, compounds 12aand 12b showed ex-
cellent activity against M. tuberculosisH37Rv witha
MIC of 0.19 ng/L and also against drug-resistant strains
of M. tuberculosis*®, validating them asfuture anti-
TB drugs.
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Phenothiazines have been reported for their anti-
TB activity, and the phenothiazine drug chlorpromazine
(134) isreported to have been successfully used as anti-
TB agent. In this concern, aseries of phenothiazines
weresynthesized for anti-TB agents. Three compounds
(13b-d) exhibited promising activity withamean MIC
of 2.13ug/mLBY, Whereas quaternized CPZ,
triflupromazine (14a) and promethazine (14b) deriva-
tivesinhibited non-replicating M. tuberculosis at con-
centrationsequal to or doubletheir MICsagainst the
actively growingstrain. All theactivecompounds (14c-
f) were non-toxic toward Vero cells (IC50 > 128 uM).
Thebenzyl or substituted benzyl groups, an electron-
withdrawing substituent on the phenothiazineringim-
proved the potency. Commonly the optimum anti-TB
structures possessed N-(4- or 3-chlorobenzyl) substi-

tution ontriflupromazing®. Whileamacrolactone (15)
derived from benzo[ a phenazineexhibited best potency
against M. tuberculosisH37Rv withaMIC 0.62ug/
mL, whichisbetter thanthat of Rifampacin®. Insearch
of potentia anti-TB agents, pyridazinoindoleana ogues
were screened for inhibition of the growth of M. tuber-
culosis. Themost active compound (16) exhibited a
MIC50 of 1.42ug/mL against M. tuberculosis
H37Rv!, In the series 2-aryl-3,4-dihydro-2H-
thieno[ 3,2-b]indoles, compound 17 wasfound to be
the most active compound with MIC of 0.4 pg/mL
against M. tuberculosisand MDR-TB!®, A seriesof
pyrrolo[l,2-a] quinoxaline-2- or -4-carboxylic acid hy-
drazides and one compound (18) showed an interest-
ing activity at 6.25ug/mL against M. tuberculosis
H37Rv, with a100 %inhibition??. Compound 19in-
hibited 80% at aconcentration of 6.25uM!®, Enam-
ine-contai ning anal oguesof heteroaryl quinonesshowed
promising activity withaMICintherange6.25-0.1ug/
mL against M. tuberculosisH37Rv and molecule (20)
withaMIC 0.39 ug/mL19,
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A seriesof benzothiadiazine 1,1-dioxidederivetives
wereeva uated against M. tuberculosis, M. aviumand
M. intracdllulare. Of these, compound 21 showed best
potency of MIC 0.5 pg/mL against M. tuberculosis
H37Rv and 0.5-2 ng/mL against resistant strains. How-
ever, thein-vivotestinginamousemodd of TB infec-
tion did not show significant anti-TB activity, probably
dueto itspoor bioavailability™. In continuation, 5-ni-
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trofuran, 5-nitrothiophene and arylfuran coupled
benzothiadiazineswere eval uated, these compounds
exhibited moderate anti-TB activity. The most active
compound (22) displayed aMIC of 1 pg/mL against
M. tuberculosis H37RVv®. A number of fifteen 2-
amino-6-methyl-4- aryl-8-[(E)-arylmethylidene]-
5,6,7,8-tetrahydro-4H-pyrano[ 3,2-c] pyridine-3-
carbonitrileswere evaluated for their anti-TB activity.
Among all, compound 23 was found to be the most
potent compound with MIC valueis0.43 uM against
M. tuberculosisand MDR-TB, being 100 timesmore
activethanisoniazid against MDR-TB“7,

O\\S/\/O o
o, D
S/\ N/\\ N N,N\
)\ j])\/ H
CH3 (@]
21 22
o

24a: R =4-C(CH,);
24b: R =4-OCF

24c: R =4-CCF,
o)
FsC N F3CYN\ 0
) /
NO, \)/CH3 OH
o
25 26

In search of novel anti-TB agents, tetrahydro-
indazol e based compoundswere eval uated their effi-
ciency. Among al, three compounds 24a-c have shown
MICintherangel.7-1.9 uM against M. tuberculosis
H37Rv. These compoundsa so displayed any toxicity
againgt VERO cdIsuptotheconcentration 128 uM24,
Compound 1,3-benzothiazin-4-oneskills M. tubercu-
lossby blocking arabinan synthesis. Themost advanced
compound (25), wasfound to acandidatefor inclusion
in combination therapies for both MDR and XDR-
TBB2. The 1,2,4-Triazolo[ 1,5-a] pyrimidine-6-car-
boxylic acid derivatives and one compound (26) has
shown 92% growth inhibition of M. tuberculosis
H37Rv at 6.25ug/mL concentration!™. A novel series
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of spiro-pyrrolothiazoleswereevauated for their anti-
TB activity. Among al, thebest potency was displayed
by compound 27 withaMIC of 0.6 uM against MTB
and MDR-TB®, 3-aminc-imidazo[ 1,2-a] pyridinesas
anovel classof M. tubercul osis glutamine synthetase
inhibitors. Themost active compound (28) showed an
inhibition of IC50=0.38+0.02uM,

NH COOH

28

Compound 29 showed moderate activity of >32
ug/mL against Mycobacterium*™, Inthe samedirec-
tion, compound 5-[(E)-2-(6-methoxy-4-
quinolinyl)ethenyl]-3-isoxazolecarboxylic acid butyl
ester (30) showed the best activity against M. tubercu-
losis H37Rv with a MIC1.8 uM. Both these com-
pounds showed almost equal potency with standard
drugsisoniazid and refampini1. Whilein an another
series, (R)-methyl 2-(5-((2-methylbenzo[d]thiazol-5-
yloxy)methyl)isoxazol e-3-carboxamido)-2-
phenylacetate (31) hasshown less activity withaMIC
1.4 uM™ in comparison to compound 30. A series of
thiazolylhydrazone derivatives, compound 32 showed
best inhibition of 89% at aconcentration of >6.25 g/
mL[™, A seriesof clubbed[1,2,3] triazoleswith fluoro-
benzimidazol e, two compounds (33aand 33b) have

H3CSCHN

0
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CaHg
o
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Ho X, CN
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N
\ H,CO N
~
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29 30
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33a R=H,R,=F; 34a: R=-CH,(3-FCH,)
33b: R=F,R=H 34b: R=-CH,(3-CICH,)
shown amost equal MIC of 0.34 uM and 0.32 uM
respectively, against M. tuberculosisH37Rv?%,

A series of novel 2-[4-(1H-[1,2,4]-triazol-1-
yl)phenyl]-1-substituted-4,6-difluoro- 1H-benzo[d]
imidazolederivativeswereexhibited anti-TB activity
against M. tuberculosis H37Rv, two compounds 34a
and 34b have shown preeminent activity of MIC 0.36
ug/mL and 0.58 pug/mL respectivelyt®Y,

In spirooxindol ederivatives, two compounds (35a
and 35b) showed best MIC of 0.05ug/mL against M.
tuberculosisH37Rv, whichiscomparabletoisoniazid
and Rifampacin. A seriesof hydrazoneand 3-nitrovinyl
anal ogs of indole-3-carboxa dehydesand rel ated com-
pounds and found an active molecul e (36), which ex-
hibited 91% inhibition at <6.25 ng/mL against M. tu-
berculosis H37Rv!®. While N-Hydroxythio-
semicarbazides (37aand 37b) showed poor potency
of MIC 62.04, 24.58 uM respectively™!. Compound
38 showed moderate activity of MIC 2ug/mL against
M. tuberculosisH37Rv™,

A seriesof 2-(hydrazinocarbonyl)-3-aryl-1H-in-
dole-5-sulfonamideswereevd uated asinhibitorsof two
[-carbonic anhydrasesfrom M. tuberculosis, Rv1284
and Rv3273. The compound (39) showed excellent
nanomolar inhibitory activity, with several subnanomolar

inhibitorsbeing detected. Theactivity profileconfirmed
that theRv1284 and Rv3273 havepotentid for devel-
opinganti-TB agentsPS]

:<NHOH
35a: R= CH 37a R=H
35b: R= CH 37b: R=F

HsC (:lo4

/

H,NO,S

N\N 7 NH

A seriesof 2-alkylsulfanyl benzimidazoleswere
tested againgt M. tuberculogs. Thevauesof MICwere
withintherange4-125 uM/L in comparison to that of
isoniazid havingaMIC of 4uM/L. The most active com-
pounds were 40aand 40b exhibited aMIC of 4uM/
L&, Inview of thegood activity of (40a), thebenzene
ring of benzimidazolewasfurther substituted by methyl
group at the 5-position to see the change of activity.
The most active compound (41) showed same potency
of MIC 4 uM/L*, In another effort, aseries of substi-
tuted 2-polyfluoroakyl and 2-nitrobenzyl sul phanyl ben-
zimidazoleswereevaluated for their activity against
Mycobacterium strains. Compound sulphanyl benz-
imidazole (42) exhibited best potency of MIC inthe
range 2-32 uM/L against M. tuberculosis. WhileMIC
values against M. kansasii and M. avium exceeded
that of isoniazid. The SAR of thisseries confirmed that
the 3,5-dinitro compounds were several timesmore
effectiveagainst M. tuberculosisand M. kansasii than
therespectiveisomeric 2,4-dinitro derivatives®.

Benzoxazoles can be considered as structural
bi oi sosters of nucleotidessuch asadenineand guanine,
which alow themtointeract with thebiopolymersof a
living system. They ared soidentified for their anti-TB
activity. With thisinterest a number of 30,2-substi-
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tutedS, 7-di-tert-butyl benzoxazoleswereeva uated for
their anti-TB potency. Of these, 5,7-ditert- butyl-2-
styrylbenzoxazol e (43) showed MIC of 3.13 ug/mL
against M. tuberculosisH37Rv and al so found |l east
toxic”. Inthesimilar way, aseriesof 2-benzylsulfanyl
derivatives of benzoxazole and benzothiazole were
evaluated for their invitro anti-TB activity against M.
tubercul osisand non-tuberculous mycobacteria. The
substances bearing two nitro groups (44a-d) or a
thioamide group (44e-h) exhibited appreciableanti-TB
activity of MICintherange 2-8 uM/L against M. tu-
berculogsand exhibited greet activity particularly against
non-tuberculous straing®. Inaseriesof (1,1- dioxido-
3-0x0-1,2-benzisothiazol-2(3H)-yl ) methyl N,N-disub-
stituted dithiocarbamatesand (1,1-dioxido-3-oxo-1,2-
benzisothiazol-2(3H)-yl)methyl O-alkyldi-
thiocarbonates, three compounds (45a-¢) showed equd
potency of MIC 0.78 pg/mL against M. tuberculosis
H37RvI? and benzoxathiolonederivatives46a-c ex-
hibited poor activity of MIC 50 pg/mL"*4.

O.N
ST e S
@[N\YS H30\©[ N\>/S NO,

40a: R=35-(NO,),
400 R=2,4-(NO),

41

SR;

42

A series  of 3-arylsubstituted-2-
[1H(2H)benzotriazol-1(2)-yl]acrylonitriles (47aand
47b) were showed 98, 99% inhibition and aMIC of
6.25 pg/mL and 12.5 pg/mL respectively against M.
tubercul osi %Y. Some benzotriazol e series compound
(36) showed moderate anti-TB activity. Also the 1-
Benzotriazolederivativesweremoreactivethan 2-iso-
mers. Conversion of thecyano groupinto carboxamido
or carboxylic group d so produced lossof activity which
indicatesthat anincrease of the hydrophilic properties
isnot profitablefor theactivity®Y.

Recently, purineana oguesare possessing anti-TB
activity. Inthisperception, 9-benzylpurineswith avari-
ety of substituentsat 2, 6 or 8 positionswerefound as

@Wu'c CHEMISTRY —
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45a: R=3-methylpiperidine
b: R=4-methylpiperidine
¢: R=pyrrolidine

\o

5
&
T

A

N X

44a X=0,R=3,5-NO,

b: X=0,R=2,4-NO,

¢: X=S,R=35-NO, d

d: X=S,R=2,4-NO, YS
e X=0,R=4-CSNH, 1

f: X=0,R=3-CSNH .

g: X=S, R=4-CSNH, g

h: X=S, R=3-CSNH, o ReA OCH3

good anti-TB agents. High activity wasexhibited by 9-
benzyl purines carrying aphenyl ethynyl, transstyryl or
aryl substituentsat the 6th position and generally chlo-
rineat the 2nd position. The most active compounds
49aand 49b showed aMIC of 3.13and 0.78 ug/mL
respectively, against M. tuberculosisH37RVE!. Incon-
tinuation aseriesof 6-arylpurineshaving avariety of
substituentsin the 9 position and screened against M.
tubercul osi sH37Rv. Themost active compound of the
serieswas again found to be same 9-benzyl-2-chloro-
6-(2- furyl)purine (49b) havingaMIC of 0.78ug/mL.
Thiscompound wasactiveagainst severa singly drug-
resistant strainsof M. tuberculosis®. Eleven analogues
of 9-sul phonated/sul phenyl ated 6-mercaptopurines®,
out of them six exhibited MIC in the range of 0.39-
0.78 pg/mL. The most potent compound (168)
(M1C=0.39 pg/mL) exhibited good activity against
MDR-TB strainsof M. tuberculosis.

N R
@E N N, R R,
NC — :

47a: R=H 47b: R=Br NC
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48a 48b 49

A seriesof 9-aryl-, 9- arylsulfonyl- and 9-benzyl-
6-(2-furyl)purineswere screened for their anti-TB ac-
tivity against M. tuberculosisH37Rv. Among all, 2-
chloro-6-(2-furyl)-9-(4-methoxyphenylmethyl)-9H-
purine (50) exhibited best potency of MIC 0.39 pg/
mL™“. In apurinederivatives, 9-(ethylcarboxymethyl)-
6-(dodecylthio)-9H-purine (51) showed MIC of 0.78
ug/mLB8, In the analogues of agelasine E (52), one
derivative (52a) showed promising anti-TB activity with
MIC of 1.56pg/mL against M. tuberculosis H37Rv™.
6-(2-furyl)-9-(p-methoxybenzyl)purinescarryingava

(ONgZ
N S/C12H25
| >
cl” "N~ N \ S
N NS N
ol
H,CO OC,Hsg
50 51

52a
o o
N N, N
R R
Hy A N Cl)\N N
OCHj; H: >—OCH3
53 54

riety of substituentsinthe2- or 8-position wasidentify-
ingamore potent molecule (53, M1C=0.20 ug/mL )13,
The purinederivativeswasfound amore potent mol-
ecule(54) of abovedl series, whichhasshownan 1C90
of <0.20 ug/mL against M. tuberculosisH37Rv!*2,

In search of new anti-TB purinetypeanaogues, a
seriesof 1-[1-(4-hydroxybutyl)-1,2,3-triazol-(4 and 5)-
ylmethyl]-1H pyrazol o[ 3,4-d] pyrimidines, dl of them
wereinactive but one compound (55) hasshown MIC
of 12.5 ug/mLB.

X
"~
OH

N-N
NS
HO 56X=0, CH, Y=H,
95 CH,OHR=H,CH,,CH,
/z Cl
N~ N
kﬁ
N J} S
X l\i N ¥
Y-
\/ kN/ N —
OH )
57 58\
OH
OH -
HO! - o/ o ”/R
OH
H J N’N
N N O
—
N\ | ITH S N)\CHB
n
( © 60a: R=2,4-dichlor ophenyl
o o 60b: R=2,4-difluor ophenyl
_PC
HO™ “on

59a: n=2 59b: n=3 59c: n=4

In continuation, a series of di/trisubstituted
pyrazol o] 3,4-d] pyrimidines (56,57) were observed no
sgnificant anti-TB activity a concentrationsupto 6.25
pug/mL. A seriesof N,S-bis-akylated thiopyrazol o[ 3,4-
d] pyrimidines, these compounds showed s gnificant anti-
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TB activity withMICsdown to=2 pg/mL.Amongal,

one compound (58) has shown MIC=0.5-1 pg/mL
against M. tuberculosisH37Rv!®. A homol ogous se-
riesof threepyrazol opyrimidineana ogues (59a-c) were
evduaed aslumazinesynthaseinhibitors All threecom-
poundswerepotent inhibitorsof thelumazine synthases
of M. tuberculosiswithinhibition constantsin thelow
nanomolar to subnanomolar range®. In a series of
Thieno[ 2,3-d] pyrimidin-4-one, two compounds (60a
and 60b) have shown moderate potency of 5 uM/L
against M. tuberculosisand M. avium, whichisequa

tothat of rifampicin™®.

DISCUSSION

Anti-TB drugshavetraditiondly beenidentified by
their ability to suppressor kill replicating cultures of
bacteriainvitro. Theweek sterilizing property of avail-
able TB drugsisone of the major drawbacksfor TB
chemotherapy. Thus, dthoughachievingadlinica cure,
the current TB chemotherapy doesnot achieve abac-
teriological curesincethetherapy cannot completely
eradicatedl bacilli inthelesons. HIV hasdramaticaly
increased therisk of developing active TB and HIV
co-infection makes TB moredifficult to diagnoseand
treat dueto interactionsand side-effects. Theincreas-
ing emergenceof MDR-TB and therecal citrant nature
of persistent infectionspose additional challengesto
treatment with conventional anti-TB drugg®6"7, Al-
though TB can be cured with current drugstreatment is
complex andlong-lasting. Asemphasized, anew TB
treatment should offer at least one of thefollowingthree
improvementsover theexisting regimens. shortenthe
total duration of treatment and/or significantly reduce
the number of doses needed to betaken, improvethe
treatment of MDR-TB and provide amore effective
treatment of latent TB infection.
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