19 March 2007 1 NOVEL ANTI MYCOBACTERI AL COMPOUNDS FI ELD OF THE | NVENTI ON
The present invention relates to novel 3-and /or 4-(4-substﬁ%¥&ﬁg}m”

pi perazinyl)al kyl pyrroles of Formula (1), (I) R4 R5 R3 N and
their pharnmaceutically acceptable acid addition salts thereof, possessing
excell ent antinycobacterial activity against clinically sensitive as well
as resistant strains of Mycobacteriumtuberculosis. The anti nycobacteri al
activity of the conpounds of the present invention are found to be superior
to those of previously known conpounds. The present invention also relates
to use of the novel conpounds for treatnent of |atent tuberculosis

including Milti D payRes] ANGIMTEDUACTRRIAL(GBRIFBUNDE i nvention further

relates to nethodS Tor preparation or the novel conpounds and ‘
phar mac ical conpositions containing the said novel conpounds. BACKGROUND
OF THE %ﬁk’EMW&@@%EN@%@(TB) i s a contagious disease, which usually
runs a phethachetyents | Aigkel B (1 RuBRREL ¥ |

rel apse beitpr%g a cgnﬁrﬁl feé%fgﬁgje&%%d? hagﬂgﬁigégguﬂﬁuﬁﬁ %1821%%#1%%]%213@?1@ BP

i mport afformalagbs of prol onged disability and chronic ill health. It is
caused by the tubercle bacillus Mycobacteriumtuberculosis, which is
conparatively difficult to control. Drugs such as isoniazid, rifanpicin,
pyrazi nam de, ethanbutol streptonycin, para- am nosalisylic acid,

et hi onam de, cycl oserine, capreonycin, kananycin, thioacetazone etc. have
been and are being currently sed_toﬁreat TB. Anongst these, isoniazid,

rifanpicin, ethanbutol and p m>de are the first-l1ine drugs of choice,
whi ch are adm nistrated either single drug frmul ation or as a
fi xed- dose combi nation of twdor Mor &iof the aforesaid drugs.

Ry

and their pharmaceutically acceptable acid addition salis thereof, possessing excellent
antimycobacterial activity against clinically sensitive as well as resistant strains of
Mycobacterium tuberculosis. The antimycobacterial activity of the compounds of the present
invention are found to be superior to those of previously known compounds. The present
invention also relates to use of the novel compounds for treatment of latent tuberculosis
including Multi Drug Resistant Tuberculosis (MDR TB). The invention further relates to
methods for preparation of the novel compounds and pharmaceutical compositions containing

the said novel compounds.

BACKGROUND OF THE INVENTION

Tuberculosis {(TB) is a contagious disease, which usually runs a protracted course, ending in
death in majority of the cases, with relapse being a common feature of the disease. It is one of
the most important causes of prolonged disability and chronic ill health. It is caused by the
tubercle bacillus Mycobacterium tuberci«zlosis, which is comparatively difficult to control.
Drugs such as  isoniazid, rifampicin, pyrazinamide, ethambutol streptomycin, para-
aminosalisylic acid, ethionamide, cycloserine, capreomycin, kanamycin, thioacetazone etc. have
been and are being currently used to treat TB. Amongst these, isoniazid, rifampicin, ethambutol
and pyrazinamide are the first-line drugs of choice, which are administrated either as a single

drug formulation or as a fixed-dose combination of two or more of the aforesaid drugs.



19 March 2007 2 Even though, each of the abovenentioned first-Iline drug
regimen is highly effective for treatnent of TB, however, li%]%mﬁrgw
associated with shortcom ngs, such as unpl easant side- effects an(%
relatively long course of treatnment. The later one results in non-conpliance
of the patient to the treatnment |eading often to failure of the treatnent
and nost inportantly, devel opnent of drug resistance. The devel opnent of
drug resistance has long constituted a principal difficulty in treating
human tubercul osis. The second-1ine drugs, on the other hand are |[ess
effective, nore expensive and nore toxic. It is estimated that in the next
twenty years over one billion people would be newly infected wth TB, with
35 mllion people succunbing to the di sease (WHO Fact Sheet No. 104, d obal
Al liancg for TB Drug Devel opnent- Executive Summary of the Scientific

Bl uepr i Aves grough, eﬁfg’vé dbwg@wmmtmp@d [firkiminghrugnregimen fiss highly aeffecivenfar ) .
Wth th f I d_ _TB. . .the.di sease is_assumn | arm ng.
pr opor t‘?%dﬁ%%{éggggg’ %P“iéuﬁée/r’ ﬁﬁ%’?érr% ¢ Ssogglé%d; 'tﬁ S?’ﬁgfg%iﬂg& gl%cglaaé?y':%’p ¥ rpoSr1 }
thrust effeatessbrddiively Pk oveeadatREmhaltSThe lddoneastultcaaita-daplishidested
the deve| opnent of new conpounds for treatnent of the disease, a) differing
wi del y Pafiest o clhereatmpyt feadingg ofies fier BHbre el chedeartmertnied raest | importaytly,
possess r okt ne erti;es, g

vt ng. ool pRIAY o8 By RARKARGC 0 X EoBhBR°DS bk riotlls s % SIRARRE
dosage mréagiipat diffiSeiveinatre atidy htiran Sulssroutosig Olindse cbigd Hind @aigs Sotnthb @ dier Bahdund
tested for activity against M cobacteriumtuberculosis, the details of

cheni stl€§s HEREUBE-ORTEPXBINSHF 494 RYGIKiBe found in a recent review by B. N.
Roy et. al. in J. Ind. Chem Soc., April 2002, 79, 320-335 and the
references cited therein. Substituted pyrrole derivatives constitute another
cl ass di iz estpmated shat i itledhndyal teheptyoydageows onartillionqebplet would| beagsvly Snfediod

pyrr ol ew{jtﬁr,[ijat_i v%s Mhi ch have been synthesjzed and teste

for
with 35 million people succumbing to the disease (WHO Fact Sheet No. 104, Global
Alliance for TB Drug Development- Executive Summary of the Scientific Blueprint for TB

Development : http://www.who.int/inf-fs/en/fact104.html). With the emergence of HIV related

TB, the disease is assuming alarming proportions as one of the killer diseases in the wotld

today.

A major thrust in research on antimycobacterials in the last decade has witnessed the

'development of new compounds for treatment of the disease,

a) differing widely in structures,

b) having different mode/mechanism of action,

c) possessing favourable pharmacokinetic properties,

d) which are safe and having low incidence of side-effects, and
e) which provide a cost-effective dosage regimen.

Several new class of compounds have been synthesized and tested for activity against
Mycobacterium tuberculosis, the details of chemistry and biology of which could be found in a

recent review by B. N. Roy et. al. in J Ind. Chem. Soc., April 2002, 79, 320-335 and the

- references cited therein.

Substituted pyrrole derivatives constitute another class of compounds, which hold promise as
antimycobacterial agents. The pyrrole derivatives which have been synthesized and tested for

antitubercular as well as non-tubercular activity has been disclosed by :



antitubercular as well as non-tubercular activity has been disclosed by : 19
March 2007 a) D. Deidda et. al. in Antimcrob. Agents and Gheunihgjo7. Nov
1998, 3035-3037. This article describes the inhibitory activity shown by
one pyrrole compound, viz. BM 212 having the structure shown bel ow, agai nst
bot h Mycobacterium tubercul osis including drug-resistant nycobacteria and
sone non-tubercul osis nycobacteria. HCH2 1 ] CH3 ONCH3 C1 d BM 212 The
M C value (g/nm) against the M tuberculosis strain 103471 exhi bited by BM
212 was 0.70 as against 0.25 found foruisoniazid. b) M Biava et. al. in J.
Med. Chem Res., 1999, 19-34 have reported the synthesis of several

anal ogues of BM 212, having the general formula (The conpounds discl osed by
M Biava et. al. in J. Med Chem Res., 1999, 19-34.) shown hereunder 19

&;??02%07 B. Z—)e}ﬁda%’cqﬂ?’ in én‘f‘/ﬂﬁ%@%{‘égﬁ% ia%i_gﬁém%f_lffr.( ?t}v~l?_?8u30)§5~3§3# s
vitro antim amdblcabcrdmmthe inhilmtory hzetmtyrsimmﬂby agamﬂble(.‘amdpaimdahhl BNxHh312
g:g? |e(rj:';1asp, ca:lrerP t é) gt%?c%urge%]:agfgl e?ow, agalnst ggtﬁ Iﬁzfjlzc\c/: ac%:rerzum ercu 02‘1!5' \{r?cludmg

drug-resistant mycobacteria and some non-tuberculosis mycobacteria.

H CHZ_N N_-_ CH'_J,
|
N~ N CH;
Cl
Cl
BM 212

The MIC value (ug/ml) against the M. fuberculosis strain 103471 exhibited by BM 212

was 0.70 as against 0.25 found for isoniazid.

b) M. Biava et. al. in J Med. Chem. Res., 1999, 19-34 have reported the synthesis of
several analogues of BM 212, having the general formula (The compounds disclosed by
M. Biava et. al. in J. Med. Chem. Res., 1999, 19-34.) shown hereunder



i sol ates of pathogenic plant fungi, Herpes sinplex virus, both HSVI and
HSV2, M tuberculosis, M snegmatis, M marinumand M avi um, %&7 t he
M C val ues (g/m) of t hese conpounds agai nst the M tubercul 0si %S¢t rain
103471 are found to be inferior to BM 212 and are in the range of 4-16. c)
M Biava et. al. Bioorg. & Med. Chem Lett., 1999, 9, 2983-2988. This
article describes the synthesis of pyrrole conpounds of formula ( The
conpounds disclosed by M Biava et. al. in Bioorg. & Med. Chem Lett.,
1999, 9, 2983-2988) shown hereunder 19 rch 2007 5 HR N CH3 Y wherein,
Xis Hor d Yis Hor d Ris Nnethyl piperazinyl or thionorphinyl and
their respective in vitro activity against M tubercul osis and

non-t ubercul osis species of nycobacteria. However, the MC values (g/m) of
t hese conpounds agai nst the M tuberculosis strain 103471 are found to be
inferior to BM 212 and [ e range of 2-4. d) F. Cerreto et. al. in
Eur. J. Med. Chem, 1992, 701- 708 have reported the synthesis of
certain 3-amno-1,5-diary th pyrrol e derivatives and their in vitro
anti-fungal activity a nft C&ﬁél da al bi cans and Candi da sp. However,
there is no report on the ctivity of such conmpounds agai nst M
tuberculosis. e) C. Gllet &. al. in Eur. J. Med. Chem -Chimca

Ther apeutica, March-April 1976, 11(2), 173-181 report the synthesis of
several pyrrole derivatives useful as anti-inflammtory agents and as

anti - al | er g&Rgrein,

Ris CHj or@ Cl
i é et <Ot et

< N—CHy: CH,—
YIS CHy—N \ 3; CHy—N 9

ZisH;Y

and the in vitro antimicrobial activity of the compounds against Candida albicans,
Candida sp, Cryptococcus neoformans, Gram-positive or Gram-negative bacteria,
isolates of pathogenic plant fungi, Herpes simplex virus, both HSV1 and HSV2, M.

tuberculosis, M. smegmatis, M. marinum and M. avium.

However, the MIC values (ng/ml) of these compounds against the M. tuberculosis strain
103471 are found to be inferior to BM 212 and are in the range of 4-16.

c) M. Biava et. al. Bioorg. & Med. Chem. Lett., 1999, 9, 2983-2988. This article describes
the synthesis of pyrrole compounds of formula ( The compounds disclosed by M. Biava
et. al. in Bioorg. & Med Chem. Lett., 1999, 9, 2983-2988) shown hereunder



f) R Ragno et. al., Bioorg. & Med. Chem, 2000, 8, 1423-1432. This article
reports the synthesis and biol ogical activity of several p{J&Q&ﬁzmn
derivatives as well as describes a structure activity relationship between
the said pyrrole conpounds and antimycobacterial activity. The conpounds
(The conpounds di sclosed by R Rango et. 19 March 2007 6 al., Bioorg. &
Med. Chem, 2000, 8, 1423-1432) synthesized and tested by the authors is.
sumari zed hereunder Z X A'Y wherein, <N~ X is COOH, COOEt, CONHNH2,
CH20H, CH(OH) CeH5, NO2 or Y is H, CH3, , CH2, SO2, or a group of formula
RROor R/ ~/ Y wherein, Ris H d, CH5, or OCH3 and R is H d, F,
CH3, or N2, Ais Hor RZis a group of formula, Rl R2, -R-Yor / N
RBRisH d, OH or OCH3 and R3 is Hor C None of the abovenentioned

di scl osures report or suggest the in vivo efficacy including toxicity of
any of the conpounds described therein agginst expgrimental tuberculosis in
ani mral nodel. Moreover, the higher M C vahues /of the conpounds reported
suggest that they may not be very effectiv i nhi bition of Mycobacterium
t uber cul osi s.

Y
wherein,
XisHorCl
YisHorCl
R is N-methyl piperaziny! or ;
thiomorphinyl :

and their respective in vitro activity against M. tuberculosis and non-tuberculosis species

of mycobacteria.

However, the MIC values (pg/ml) of these compounds against the M. tuberculosis strain
103471 are found to be inferior to BM 212 and are in the range of 2-4. |

d) F. Cerreto et. al. in Eur. J. Med, Chem., 1992, 27, 701-708 have reported the synthesis of
certain 3-amino-1,5-diaryl-2-methyl pyrrole derivatives and their in vitro anti-fungal
activity against Candida albicans and Candida sp. However, there is no report on the

activity of such compounds against M. tuberculosis.

e) C. Gillet et. al. in Eur. J. Med. Chem.-Chimica Therapeutica, March-April 1976, 11(2),
173-181 report the synthesis of several pyrrole derivatives useful as anti-inflammatory

agents and as anti-allergants.

D R. Ragno et. al., Bioorg. & Med. Chem., 2000, 8, 1423-1432, This article reports the
synthesis and biological activity of several pyrrole derivatives as well as describes a
structure  activity relationship between the said pyrrole compounds and
antimycobacterial activity. The compounds (The compounds disclosed by R. Rango et.



19 March 2007 7 OBJECTS OF THE INVENTION: It is thus the basic object of

the present invention to neet the urgent demand, that exist r
anti mycobacterial compounds by providing novel pyrrole deri 3%&‘&\9‘3&26\6\% ch, a)

exhibit significantly greater antinycobacterial activity, than existing
drugs, b) provide safe and specific treatment of Multi Drug Resistant
tuberculosis (MDR TB), and <c) are useful in treatnent of patients who

har bour qui escent/| atent tubercul osis. SUVMMARY OF THE | NVENTION I n one
aspect, the present invention provides a conpound of fornula (1) its
tautomers, enantioners, diastereoners, §+oxides, pol ynmor phs and

phar maceutically acceptable salts thereof RA RS (I) R3 NRL R2 wherein,
Rl is a) C1-C4 alkyl, or b) C1-C4 al koxy, or c¢c) ClL -C4 thioal koxy, or d)
trifluoroal kyl, or e) trifluoroal koxy, or f) ‘hydroxyal kyl R2 is sel ected
from a group atoRiosg.i bl Gherpl800) 8,UHRB1483) yynthebistd hud Reted byshibaithérutied
with 1 or 2 substituents, each independently selected fromthe group
consi sti ng oﬁuWQFﬁﬁﬁﬁ,e%Tngﬂ alkyl, d-c4 alkoxy, d-C4 thioal koxy, nitro,
hal oal kyl , hal oal koxy, unsubstituted or substituted piperazine,

o

Y

wherein, </Nj
N

X is COOH, COOEt, CONHNH,, CH,OH, CH(OH)C¢Hs, NO, or

Y is H, CH3z, OCH3, CHj, SO, or a group of formula

R
~
,©/ jog
R , Or Rl

wherein,

Ris H, Cl, CoHs, or OCH;z and RlisH, CL F, CHas, or NOy,
AisHorR

Z is a group of formula,
Rl
R
R3

R2is H, Cl, OH, or OCH; and R3is H or Cl

None of the abovementioned disclosures report or suggest the in vivo efficacy including toxicity
of any of the compounds desctibed therein against experimental tuberculosis in animal model.
Moreover, the higher MIC values of the compounds reported suggest that they may not be very
effective in inhibition of Mycobacterium tuberculosis.



nmor phol i ne, thionorpholine, pyrrolidine, and piperidine, or 19 March 2007 8
ii) hydroxyal kyl, or iii) unsubstituted or substituted thi%%%%ﬁd1ﬂh? i V)
unsubstituted or substituted thiadiazole, or vVv) unsubstitufed or
substituted pyridine, or vi) unsubstituted or substituted naphthal ene, or
vii) NHCOR6 wherein R6 is aryl, unsubstituted or substituted heteroaryl,
unsubstituted or substituted heterocyclyl. R3 is a) phenyl or substituted
phenyl, or b) aryl, or c) unsubstituted or substituted heteroaryl. when one
of R4 and R5 is H the other is -(CH2)"»R7 wherein n = 1-3 and R7 is
selected fromthe groups )m -\ N-R8 and-; wherein R3 is phenyl which is
unsubstituted or substituted with 1-2 substituents each independently

sel ected fromthe group consisting of halogen, C-C4 alkyl, d-C4 al koxy,
Cl-C4 thioal koxy, nitro, am no, hal oal kyl, hal oal koxy etc.; unsubstituted

or subs@BIECAS OFnEHE INVENTHIN it ut ed or substituted heteroaryl;

unsubstid t uted or, subst.i t ut het er.oar oyl . unsubstitute r . substituy

di p_henylk ?’Feﬁ’ﬁlglthe, P?%]C:%S: 9 ogﬁtge R_reée@tl\i ,IOEH ,m_§?t @E),ur%?nqggﬁl,an@u?ﬁttf ; ﬁseﬁ(/j\%en
R2 is phenttimydabsdleri cmpbtisdsi Hyur6eidg roWbIStyiriold @shivakives whith, 2
substituents, each independently selected fromthe group consisting of

hal oger®) exhii sighifisentlCereaier antizoxgobaderidamctivity, dedtkanistingrrigs, hal oal kyl ,
hal oal kX ¥y utiSURSLA St St HeadtDP b AALE DB BB RiberRIRRIMBR T5), and

c) are useful in treatment of patients who harbour quiescent/latent tuberculosis.

SUMMARY OF THE INVENTION
In one aspect, the present invention provides a compound of formula (I) its tautomers,

enantiomers, diastereomers, N-oxides, polymorphs and pharmaceutically acceptable salts

thereof
Ry Rs
| ” D
Ry N Ry (
Ry
wherein,
R; is
a) - C;-Cqalkyl, or
b) C;-C4 alkoxy, or
c) C,-C4 thioalkoxy, or
d) trifluoroalkyl, or
e) trifluoroalkoxy, or
1) hydroxyalkyl

R; is selected from a group consisting of

i)  phenyl which is unsubstituted or substituted with 1 or 2 substituents, each independently
selected from the group consisting of halogen, C;-C4 alkyl, C;-Cq4 alkdxy, Ci-Cy4
thioalkoxy, nitro, haloalkyl, haloalkoxy, unsubstituted or substituted piperazine,

morpholine, thiomorpholine, pyrrolidine, and piperidine, or



t hi onor phol i ne, pyrrolidine, and piperidine and R4 is hydrogen; R8 is not Cl
- &4 alkyl, or Xis not -NCH3, S, SO or SO2, when m= 1, ?6¥2<I ﬁ&p@t - CH2,
when m= 0. 19 March 2007 9 The above discl osed conpound of” 18 (1)
and its various fornms including its pharmaceutically acceptable salts are
safe and exhibit significantly |low toxicity. Another aspect of the present

i nvention provides nethods for synthesis of conpound of formula (1) its
taut omers, enantiomers, diastereoners, N oxides, polynorphs and
pharmaceutically acceptable salts therggf conprising : reacting a conpound
of formula (V) RBNRL (V) R2 wherein R is C-C4 alkyl, Cl1-C4 al koxy,
Cl-4 thioal koxy, trifluoroal kyl, trifluoroal koxy or, hydroxyalkyl, R2 is
selected froma group consisting of i) phenyl which is unsubstituted or
substituted with 1. or 2 substituents, each independently selected fromthe
group consistind) of REMegEHKYICAr 4 al kyl, O -C4 al koxy, O -C4 thioal koxy,

nitro, haloal kylin Nahoaikemled JHISIANELLS Hifl0b, SUDSTI tuted piperazine,
rphol i ne, pyrrofidine. &ng’

nor pholiné, thio pi peridine, or ii)

hydr oxyal kyl , oiv)i i i ynsubstifasdior yhieitaed SidBidold)bed thi azole, or iv)
unsubstituted or substituted thiadiazole, or vVv) unsubstituted or
substituted pyrYHi netnsbstijiuled o5 sulpstityied pifiag csubst i t ut ed napht hal ene, or

b O TR kit IS ULt o et er e
vii) NHCORs wherein Rg is aryl, unsubstituted or substituted heteroaryl,
unsubstituted or substituted heterocyclyl.
Rz is
a) phenyl or substituted phenyl, or
b) aryl, or

¢) unsubstituted or substituted heteroaryl.

when one of R4 and Rs is H, the other is -(CH,);-R7 wherein n = 1-3 and Ry is selected from the
groups

/\ /On
—N N—Rg and —N X
_/ S

wherein Ry is phenyl which is unsubstituted or substituted with 1-2 substituents each
independently selected from the group consisting of halogen, C;-Cy4 alkyl, C;-Cq4 alkoxy, C;-Cq4
thioalkoxy, nitro, amino, haloalkyl, haloalkoxy etc.; unsubstituted or substituted benzyl;
unsubstituted or substituted heteroaryl; unsubstituted or substituted heteroaroyl; unsubstituted or
substituted diphenylmethyl ,

m = 0-2 and

X =-NCHj;, CHa, S, SO, or SO,

such that when R; is phenyl, which is unsubstituted or substituted with 1 or 2 substituents, each
independently selected from the group consisting of halogen, C;-Cy alkyl, C;-C; alkoxy, Ci-Cy
thioalkoxy, nitro, haloalkyl, haloalkoxy, unsubstituted or substituted piperazine, morpholine,
thiomozpholine, pyrrolidine, and piperidine and Ry is hydrogen; Rg is not C; — C, alkyl, or X is
not ~-NCHjs, S, SO, or 80,, whenm = 1, or X is not -CH,, when m = 0.



R3 is a) phenyl or substituted phenyl, or b) aryl, or c) unsubstituted or
substituted heteroaryl. with an am ne of fornula R?H mheregﬂwgg 7selected
fromthe groups -N NR8 and - X wherein R8 is phenyl which s unsubstituted
or substituted with 1-2 substituents each independently selected fromthe
group consi sting of halogen, CI-C4 alkyl, Cl-C4 al koxy, d-C4 thioal koxy,
nitro, am no, hal oal kyl, hal oal koxy etc.; unsubstituted or substituted
benzyl; wunsubstituted or substituted heteroaryl; unsubstituted or
substituted heteroaroyl; unsubstituted gr substituted diphenylnethyl , m=
0-2 and X = -NCH3, CH2, S, SO or SO2 such that in the conpound of formula I
t hus produced when one of R4 and R5 is H, the other is -(CH2)n-R7 wherein n
= 1-3 and R7 is selected fromthe groups -N N-R8 and - X wherein R8 is
phenyl which is unsubstituted or substituted with 1-2 substituents each
independently selected fromthe group consisting of halogen, C-C4 aIkyI
a-c i oal kox

unsubst %DSV%rdQE}BE?J]tW@uB%nQﬂ gorm\ﬁ]ﬁgziasﬁnfint%légélﬁél{g‘?ughal & éB‘)i%g its”

het er O%Bélnnaéﬂﬂlﬁb'ﬂﬁt AdcH ]%tﬁgle%ltssé%@%éﬂetaid&%ﬂhlhﬁts AT low! Lituted or
substltuted d| phenyl e , m=0-2 and 19 rch 2007 11 = -NCH3, CH2,

S, SO or such t hat when R2 is phenyl, which is unsubstituted or
substit with u stltuents ach nde ent | sel ecte romt he
gr oup C%ﬂcgcﬂ%rta[mgct &f r8§e@£1nv QR IOV f,me@od&% &y@ts offorapound o form a
(I) its tautomers, enantiomers, diastereomers, N-oxides, polymorphs and pharmaceutically
acceptable salts thereof comprising : |

reacting a compound of formula (V)

PN )

wherein R; is C-C4 alkyl, C;-Cq4 alkoxy, C;-C4 thicalkoxy, trifluoroalkyl, trifluoroalkoxy or,
hydroxyalkyl,

R, is selected from a group consisting of

i)  phenyl which is unsubstituted or substituted with 1 or 2 substituents, each independently
selected from the group consisting of halogen, Cy-C4 alkyl, C;-C4 alkoxy, C;-C4
thioalkoxy, nitro, haloalkyl, haloalkoxy, unsubstituted or substituted piperazine,

| morpholine, thiomorpholine, pyrrolidine, and piperidine, or

il)  hydroxyalkyl, or

ii)  unsubstituted or substituted thiazole, or

1v) unsubstituted or substituted thiadiazole, or

V) unsubstituted or substituted pyridine, or

| Vi) unsubstituted or substituted naphthalene, or

vii) NHCORg wherein Rg is aryl, unsubstituted or substituted heteroaryl, unsubstituted or

substituted heterocyclyl. |



t hi oal koxy, nitro, hal oal kyl, hal oal koxy, unsubstituted or substituted

pi per azi ne, norpholine, thionorpholine, pyrrolidine, and p&&gé#gi&% and R4
is hydrogen; Rs is not d - 4 alkyl, or Xis not -NCH3, S ) 5 SQ2,
when m= 1, or Xis not -CH2, when m= 0. It yet another further aspect the
present inventions provides pharmaceutical conpositions useful in the
treatnment of mycobacterial conditions such as tuberculosis including Milti
Drug Resistant Tuberculosis (MDR TB)conprising a) atleast one of conpound of
formula (I), its tautoners, enantioner di ast ereoners, N oxides,

pol ynmor phs and pharmaceutically acceptable salts thereof and b)

phar maceutical |y acceptable additives. In yet another aspect, the present

i nvention provides a nethod of inhibiting/treating the mcrobial .
cell/conditions with a conpound sel ected from conpound of forrmula (I), its
tautomers, enantioners, diastereoners, N oxides, polynorphs, its
pharnacgrggcally acceptable salts with or without pharnmaceutically
acceptabl’e carriers The microbial cell/condition can be of Mcobacterium

t uber cubpsplenyldirsgbitasied iyl Mtcobact eri um t uber cul osi s, Mycobacterium
avi um i nt racefl ul are conpl ex, Mycobacteriumfortuitumor M/cobacterium
kansasi P) 40ETA LED DESCRI PTI ON OF THE | NVENTI ON I n the pharnaceutically

active gﬁ:@g{{&%@%%ﬁg&ﬁ%ﬁlﬁég%ﬁf tpi s invention, R4 RS 11 (n R3 NRL R2

the defi on o ,mﬁ,‘ R3, R4, and R5 are as follows : R is

a) Cl - Gditlalseimin® of forslul-aR ghtwiicin R, aneieekd Bim thY grelpsCA al koxy, or 19 March
2007 12 c) C-C4 thioal koxy, or d) trifluoroal kyl, or

/\ /O
—N N—Rg and —N X
_/ \_/

wherein Rz 1s phenyl which is unsubstituted or substituted with 1-2 substituents each
independently selected from the group. consisting of halogen, C;-Cy4 alkyl, C;-C4 alkoxy, C1-C,4
thioalkoxy, nitro, amino, haloalkyl, haloalkoxy etc.; unsubstituted or substituted benzyl;
unsubstituted or substituted heteroaryl; unsubstituted or substituted heteroaroyl; unsubstituted or

substituted diphenylmethyl ,

m = 0-2 and

X =-NCHj, CHy, S, SO, or SO,

such that in the compound of formula I thus produced

when one of Ry and R; is H, the other is -(CH,),-R7 wherein n = 1-3 and Ry is selected from the
groups

/\ /U
—N N—Rg and —N X
/ ./

wherein Ry is phenyl which is unsubstituted or substituted with 1-2 substituents each
independently selected from the group consisting of halogen, C;-Cy4 alkyl, C;-C4 alkoxy, C1-Cq4
thioalkoxy, nitro, amino, haloalkyl, haloalkoxy etc.; unsubstituted or substituted benzyl;
unsubstituted or substituted heteroaryl; unsubstituted or substituted heteroaroyl; unsubstituted or
substituted diphenylmethyl ,

m = 0-2 and



e) trifluoroal koxy, or f) hydroxyal kyl Suitable alkyl groups are nethyl,

ethyl, n-propyl, n-butyl, iso-propyl, iso-butyl, or tert-bufolrcnMafshyl is
preferred. Suitable al koxy groups are nethoxy, ethoxy, n-propoxy,

i SO- propoxy, n-butoxy, iso-propopxy, iso-butoxy, and tert-butoxy. Suitable
t hi oal kyl groups are thionmethyl, thioethyl, 1-propanethio, 2-propanethio,
1-butanethio, 1-nmethyl- | -propanethio, and 1-nethyl-2-propanethio.

Suitable trifluoroal kyl groups are trifluoronethyl, and trifluoroethyl.

Sui tabl e trifluoroal koxy groups are trifluoronmethoxy, and trifl uoroethoxy.

Sui t abl e hydroxyal kyl groups are sel ect &d fromtrifluoromethoxy and

trifluoroethoxy, R2 is selected froma group consisting of : i) phenyl

which is unsubstituted or substituted with 1 or 2 substituents, each

i ndependently selected fromthe group consisting of halogen, C-C4 al kyl,

Cl -4 alkkoXyCHe) €H4 S, S, 088®exy, nitro, hal oal kyl, hal oal koxy, unsubstituted
i i yrroljdine, and

or substituted piperazine, nprpholine, thionorpholine, |
pi peri dﬁ'ffi\, fh%TrWﬁ@f ﬁhgﬂcnbegxﬂawhas @pswhsthq@r@@BE%F%iW%@ é\Gﬂbf Ok §, [5ubstityenisg cach

t hi azol i i fit i @adja .C _
nsubst Fcingelity sUPSUPEob e toRh oSiRenL (W ibablh CELRARYEL e e Criie
Rapht hatl'eml koo, nti;tir@,) hdilbi(ﬂa?ﬁd hmhalkgkp, R&ubﬁitﬁte&lqr smbstiutblmﬂl pigéﬁding,r m%tﬁmli'gé,ut ed
eteroaryl, unsybstituted or  substituted heterocyclyl. T substi fut ed.
phenyl 611%3@?13 188, wr@@&@& AGRPEIAinG 1S Ry 15 1YSE0acH: RhiSReitiam Emalkyl, or X'is

br ormbeﬁgtg ~Hi Igﬂg@gie???\ﬁ?ecllp;- di ght grng’p_eﬁlgg%e%h 2-¢i br onobenzene,

1, 2-di fl uor oberizéne, or cbenzene ronobenzene,

1, 3-di fl uorobenzene, 1,4-difluorobenzene, 1,4- dibronpbenzene,

&/Bféﬂl 1‘21)8(7” OPte nyzetengﬁo ert r]f}ﬁt{'?eernZaesggc’t %gehy%)rgs%gtz elr}l%’ent?(;ri(sylperg\?iﬂesm ﬁ(lyalrr?lgc%hﬁgallg
compositions useful in the treatment of mycobacterial conditions such as tuberculosis including
Multi Drug Resistant Tuberculosis (MDR TB)comprising a) atleast one of compound of formula
(D), its tautomers, enantiomers, diastereomers, N-oxides, polymorphs and pharmaceutically

acceptable salts thereof and b) pharmaceutically acceptable additives.

In yet another aspect, the present invention provides a method of inhibiting/treating the
microbial cell/conditions with a compound selected from compound of formula (I), its
tautomers, enantiomers, diastereomers, N-oxides, polymorphs, its pharmaceutically acceptable
salts with or without pharmaceutically acceptable carriers .The microbial cell/condition can be
of Mycobacterium tuberculosis, drug resistant Mycobacterium tuberculosis, Mycobacterium

avium-intracellulare complex, Mycobacterium fortuitum or Mycobacterium kansasii.

DETAILED DESCRIPTION OF THE INVENTION

In the pharmaceutically active compound of formula (I) of this invention,

Ry Rs
1]
Ry N R; ®

Ry

the definition of the groups Ry, R, R, R4, and Rs are as follows :
R;is

a) C1-C4 alkyl, both straight and branched, or

b) C;-C4 alkoxy, or



13 xyl ene, 2-ethyl toluene, 3-ethyl toluene, 4-ethyl toluene, propyl
benzene, cunene, butyl benzene, sec-butyl benzene, i so-but e,
tert-butyl benzene, o-cynene, mcynene, p- cynene, 1,2-diet ¢V Benzene

1, 3-di ethyl benzene, 1, 4-diethylbenzene, 1,3-di-tert-butyl benzene,
1,4-di-tert-butyl benzene, 4-tert butyl toluene, ani sol e, 2-nethyl anisole,
3-nethyl anisole, 4-nethyl anisole, 1,2-benzenedi nethanol,

1, 3- benzenedi net hanol , 1, 4- benzenedi net hanol, 1, 2-di net hoxybenzene,

2- et hoxyani sol e, . 3, 5-di et hoxyt ol uene, Snzylnercaptan phenet hyl ner capt an,
1, 2- benzenedi net hanet hi ol , 1, 3- benzenedi fiet hanet hi ol ,

1, 4- benzenedi net hanet hi ol , nltrobenzene 1, 2- d|n|trobenzene,

1, 3-dinitrobenzene, 1,4- dinitrobenzene, benzyl chloride, benzyl bronm de,
trifluoromethox trlfluoroethoxy etc. In group R6, the term heteroaryl

refers £b amﬁj sthicalliegycamt ai ni ng one or more of heteroatons selected from

N, O, a he term heterocyclyl refers to any heterocyclic ring

systems R3 |tr§ u%{fa%ﬁgr%l or substituted phenyl. Suitable substituted phenyl

groups gye sehﬂgﬁ@gkbg grbut  not linmted to chlorobenzene, bronpbenzene,
fl uor obenzene, 2- di chl or obenzene, 1,2- di bromobenzene,

1, 2- dlfﬁuorob§¢@@N@th 3-di chl or obenzene, 1, 3-di br orobenzene, 1, 3-

di fl uorobenzene, 1, 4-difluorobenzene, 1, 4-dibronmobenzene,

1, 4- di f | uor obenzene, nmet hyl benzene, ethyl benzene, o-xyl ene, mxyl ene,

p- Xyl engyitabecsiyl %ﬂoﬂby@fﬁameﬁryﬁtd@WI nlp%pj@ Nebutyl, Sedlptopy| 5@ Basyl, R0 Bt-butyl.
benzene cunene y benzene, sec-butyl benzene, |5055Dtyl benzene,
tert- bu@? vbiszelsaed, o- cynmene, n}cynene p-cynmene, 1,2-diethyl benzene,

Ler1 - butyelsoRBSREEropby A ElRY . ERARE et bk obonl SR G Pondod.

3-net hyllgo.amosgw #nd tért-biedfyyl ani sol e, 1, 2-benzenedi et hanol ,
1, 3- benzenedi net hanol , 1, 4- benzenedi net hanol , 1, 2- dlnethoxybenzene

2. et hox§HitbEdhwalky] gronnstars thyersptheh dhioethpl 1 yirpane iiin, Znpropresibioh | tbianetsiss an,
1,2-b 1 h hi ol
1, 4- bgzzeng—gﬁﬁ ?’gﬁgﬂﬂ 4ﬂd1 H%%mé}ggﬁﬁgﬁ&g{@gtz glnﬁlttlrgbenzene

1, 3- di Nfdimbleariflan®alkl] 4ratiphhierififlasmaitehyl hawzpilucdbokl.de, benzyl

Suitable trifluoroalkoxy groups are trifluoromethoxy, and trifluoroethoxy.

Suitable hydroxyalkyl groups are selected from trifluoromethoxy and trifluoroethoxy,

R; is selected from a group consisting of :

i)  phenyl which is unsubstituted or substituted with 1 or 2 substituents, each independently
selected from the group consisting of halogen, C;-C4 alkyl, C;-C4 alkoxy, C;-Cy4
thioalkoxy, nitro, haloalkyl, haloalkoxy, unsubstituted or substituted piperazine,
morpholine, thiomorpholine, pyrrolidine, and piperidine, or

ii)  hydroxyalkyl, or

ii1) unsubstituted or substituted thiazole, or

iv) unsubstituted or substituted thiadiazole, or

v)  unsubstituted or substituted pyridine, or

vi)  unsubstituted or substituted naphthalene, or

vii) NHCORg wherein Rg is aryl, unsubstituted or substituted heteroaryl, unsubstituted or

substituted heterocyclyl.

The substituted phenyl groups are selected from but not limited to chlorobenzene,
bromobenzene, fluorobenzene, 1,2-dichlorobenzene, 1,2-dibromobenzene, 1,2-difluorobenzene,
1,3-dichlorobenzene, 1,3-dibromobenzene, 1,3-difluorobenzene, 1,4-difluorobenzene, 1,4-

dibromobenzene, 1,4-difluorobenzene, methylbenzene, ethylbenzene, o-xylene, m—xyleﬁe, p-



brom de, trifluoromethoxy, trifluoroethoxy etc., or b) an aryl group, or c)

an unsubstituted or substituted beteroaryl, as defi ned here arh b

March 2007 14 R4 and R5 are each independently i) hydrogen or |ﬁ a group

of fornmula -(CH2).-R7 wherein n = 1-3 and R7 is selected fromthe groups ]
-J-Rs and-X wherein, R8 is a) phenyl which is unsubstituted or substituted
with for 2 substituents each i ndependently selected fromthe group

consi sting of halogen, C-C4 alkyl, O-C4 al koxy, Cl-C4 thioal koxy, nitro,

am no, hal oal kyl, hal oal koxy, wherein thg substituents are as defined
hereinearlier, or b) unsubstituted or stBst it ut ed benzyl ; unsubstituted or
substituted heteroaryl; unsubstituted or substituted heteroaroyl;
unsubstituted or substituted di phenyl methyl, wherein in = 0-2, and X =

-NCH3, CH2, S, SO or S@2. Furthernore, the conpound of forrmula (1) of this

i nventi ﬂyﬁehmcﬂmde/ﬂ; tohenph&rathy e tithenia I4yethﬂc®rﬁ@etmbllﬁop3r]oheﬂzeﬁé ceourAgried butyl
additiog salts f m;cL{vm’th i_nog&gg c or %&rc acids by methods well known
in the SFAZeNSFHEEDUY; eélzﬂ%i’y ¥ ] T& USY! pengenss CbCpBgies MEYRRYL 5 of

sui t abl ds »f r f a diqt e )

fumari c@y b%fr‘rs‘lzo?é2 (ﬁéth p |cbﬂgagﬁ3 gfé éug%%ﬁ?%’ %gﬁeﬂ@%@ ok, gg\?{i@e butyl

met hanebaizpmni, e-dettdmheldl SehyHnendeert damedli wiuepe,0piissie.c2- mdzthylt afikale, E-rntatlu)d
gl uconi c, IS(Salspar

teari.c, pal acani c, glyc lic, noben
gl ut ami &% %enz%ﬁ&éliﬁ fi rﬁr’é501°bhosg¥|gFﬁl@ne‘§i tepelni d,3- WB‘F E‘e{E@? r| c,
and ni tpheRGitshadld the sldikRihokFodBESD 2007 ethdxyanisole, 3,5- dlethoxytoluene,
benzylmercaptan, phenethylmercaptan, 1,2-benzenedimethanethiol, 1,3-benzenedimethanethiol,
1,4-benzenedimethanethiol, nitrobenzene, 1,2-dinitrobenzene, 1,3-dinitrobenzene, 14-

dinitrobenzene, benzyl chloride, benzyl bromide, trifluoromethoxy, triflucroethoxy etc.

In group RG, the term heteroaryl refers to any aryl ring containing one or more of heteroatoms
selected from N, O, and S, whereas the term heterocyclyl refers to any heterocyclic ring

systems.

Rj is,

a) Phenyl or substituted phenyl. Suitable substituted phenyl groups are seiected from but
not limited to chlorobenzene, bromobenzene, ﬂuorobelrlzene, 1,2-dichlorobenzene, 1,2-
dibromobenzene, 1,2-difluorobenzene, 1,3-dichlorobenzene, 1,3-dibromobenzene, 1,3-
difluorobenzene, 1,4-difluorobenzene, 1,4-dibromobenzene, 1,4-difluorobenzene,
methylbenzene, ethylbenzene, o-xylene, m-xylene, p-xylene, 2-ethyl toluene, 3-ethyl
toluene, 4-ethy1 toluene, propyl benzene, cumene, butyl benzene, sec-butyl benzene,
iso-butyl benzene, tert-butyl benzene, , o-cymene, m-cymene, p-cymene, 1,2-diethyl
benzene, 1,3-diethyl benzene, 1,4-diethylbenzene, 1,3-di-tert-butyl benzene, 1,4-di-
tert-butyl benzene, 4-tert butyl toluene, anisole, 2-methyl anisole, 3-methyl anisole, 4-
methyl anisole, 1,2-benzenedimethanol, 1,3-benzenedimethanol, 1,4-
benzenedimethanol, 1,2-dimethoxybenzene, 2-ethoxyanisole, 3,5-diethoxytoluene,
benzylmercaptan, phenethylmercaptan, 1,2-benzenedimethanethiol, 1,3~
benzenedimethanethiol, 1,4-benzenedimethanethiol, nitrobenzene, 1,2-dinitrobenzene,
1,3-dinitrobenzene, 1,4-dinitrobenzene, benzyl chloride, benzyl
bromide,trifluoromethoxy, trifluoroethoxy etc., or

b) an aryl group, or

c) an unsubstituted or substituted heteroaryl, as defined hereinearlier.



The present invention also includes the possible tautonmers, enantioners,

di astereoners, N oxides, polynorphs of conpound of fornula &k%th@ﬁ&fng t he
sanme activity. The present invention also provides pharmaceu real
conpositions containing conpound of formula (1), for the treatnent of M

t ubercul osis. These conpositions conprise an effective anmount of conpound
of fornmula (1), or its tautonmers, enantioners, diastereoners, N oxides,
pharmaceutically acceptable salts or polynorphic fornms thereof, in

conmbi nation with a pharmaceutically accggtable carrier and optionally in
the presence of excipients. Sone preferr speci fic rovel conpounds No. 1-91
of fornmula (1) (nanmed according to | UPAC or CAS nonenclature ) that form
part of this invention are naned hereunder: 1.

1-{[ 1, 5-bi s(4- chIorophenyI)-Z-nethyIpyrrol-3-y|]nethy|}-4-(4-f|uorophenyl)
pi perazine 2. 1-{

éiﬁe?gifﬁﬁggf Slarear}%ndq)mgemgylpyrrol 3-yl ] nmet hyl }-4-(2-nmet hoxyphenyl)

[1, 5- b|s§4 chl dg&&gn&l) 2-met hyl pyrrol -3-yl]Jnmethyl }-4-(3-trifluoro- mnet

yl phenyl’) pi perazine 4. |- f [ 1, 5 -bis (4-chlorophenyl)-2-methylpyrrol -3
-yl] m abhyl }agbup2ffymiudy I-(XIH))rpr wheram 15+ 113 4nd Ry is selected from the groups

[1,5- bIS(4 chl orophenyl ) - 2- net hyl pyrrol -3-yl ] net hyl } - 4- (2-pyrim dyl)

pi per'azine 6. 1-{

[ 1, 5- bi s(4-chl or ophenyl) - 2- et hyl pyrr ol - 3- yI]nethyI}-4-(diphenyInethyl)

pi perazine 7. 4- { [ 1,

5-
(4-chl orophenyl) - 2- met h@ %ﬁ%‘i I}pferazi nyl - 2-furyl - ketone 8.
(4-{[1,5- b|s(4 chl or \g_henylii hyT‘dyrrof* 3-yl ] net hyl } pi per azi nyl)

5-[

met hyl ] - 2H benzo[d] 1, 3- | ane 9.

4-{[ 1, 5- bi s(4-chl orophenyl ) - 2- et hyl pyrrol - 3-yl ] net hyl } pi per azi nyl oxol an-2-y
| - ketone 10.

1-{[1, SVHIO;ﬁ(m,-chI orophenyl) - 2-met hyl pyrrol - 3-yl ] met hyl } - 4- (5- chol r o- 2-

met hyl pliﬁ $/I) pi perazine 11. N-(3-{

[4-(4-fl 3 ophenyl ) pi perazi nyl ] net hyl } - 2- net hyl - 5- phenylpyrrolyl) 4-

pyri dyl egr bo#RAyi0@hich is unsubstituted or substituted with lor 2 substituents each independently

selected from the group consisting of halogen, C1-Cy4 alkyl, C;-Cq4 alkoxy, C1-C,
thioalkoxy, nitro, amino, haloalkyl, haloalkoxy, wherein the substituents are as defined

hereinearlier, or

b)  unsubstituted or substituted benzyl; unsubstituted or substituted heteroaryl; unsubstituted
or substituted heteroaroyl; unsubstituted or substituted diphenylmethyl , wherein

m = 0-2, and
X = -NCHs, CHy, S, 8O, or SO,

Furthermore, the compound of formula (I) of this invention includes its pharmaceutically
acceptable, non-toxic, acid addition salts formed with inorganic or organic acids by methods
well known in the art. These salts may be used in place of the free bases. Examples of suitable
acids for formation of such acid addition salts are maleic, fumaric, benzoic, ascorbic, pamoic,
suceinic, bismethylene, salicylic, methanesulphonic ethanedisulphonic, acetic, propionic,
tartaric, citric, gluconic, aspartic, stearic, palmitic, itaconic, glycolic, p-aminobenzoic, glutamic,

benzenesulfinic, phosphoric, hydrobromic, sulfuric, hydrochlorie, and nitric acids, and the like.



19 March 2007 16 12. N-(3-{
[4-(3-trifluoromethyl phenyl)pi perazinyl ] met hyl } - 2- met hyl - 5-RghgQwl 2007
pyrrol yl)-4-pyridyl carboxam de 13. N-(3-{

[ 4- (2- met hoxyphenyl ) pi per azi nyl ] met hyl } - 2- net hyl - 5- phenyl pyrrol yl) -

4- pyridyl carboxam de 14. N-(3-{

[ 4-(2-pyridyl)pi perazi nyl ] met hyl } - 2- net hyl - 5- phenyl pyrrol yl) - 4-

pyri dyl car boxam de 15. N-(2-net hyl - 5-phenyl - 3-{

[ 4-benzyl pi perazi nyl ] methyl } pyrrolyl)-4;pyridyl - carboxam de 16.
N—{2-nethy|-3-[(4-nethy|piperazinyI)netLyI]-S-phenyIpyrrolyl}-4-pyridy|-
car boxam de 17.

N-(3-{[4-(2H benzo[ d] 1, 3-di oxol an-5-yl nmet hyl ) pi perazi nyl ] net hyl } - 2- et hyl - 5-
phenyl pyrrol yl)-4-pyridyl carboxam de 18.

N- ( 2- rreﬁlty preBeghianeiticd dlsd peelbdésnidenpaskiple) pytanedry,| §nagitipmeisd diastar¢soeasyi Ne

EI-Z[ 2- ne?’ﬂ?ﬁsz B‘i’lesﬂl&}’-ﬁhs-‘)ﬁ??‘ﬁw%‘} ﬁ)fiﬁoﬁgﬂﬂﬁé{)h}}a{\’jrﬁ,‘[’[ﬁl? StR)F F‘-’t.h‘figyr i dyl car boxani de

N- [ 2- et hyl - 3- (nor phol i n-4-yl net hyl ) - 5- phenyl pyrrol yl']-4-pyridyl-carboxam de
21. The present invention also provides pharmaceutical compositions containing compound of

N [2- Mot vl SapNeryle Befibiekt PR ARSI eck Yol PG SIeY o b O

car box

N- (3- { [ainduft folf %@ﬂ@@’ggﬂ WE)femRar ap) By ik rdibinkts; endfRiofiers, 23iRGBhE Nodidds; 4-

pyri dyl car boxam de

N- ( 3- { [PhaBacenii¢dllyorerrptable shlihydr) polymomphie ybime tthededt, Sinmspmpinagion Heitly | a
lyl.)-4-pyr.i dyl i de 24, . . ..

R (0 TPt N GRS Gt cptippml iPS BIepEIes ESYTPIBE Ny ) - 5- ety

-2- phenyl pyrrolyl)-4-pyridyl carboxam de 25.

N-(3-{[4-(4-fl uor ophenyl i perazi nyl ] net hyl }-2-nmet hyl -5- phenyl rrol vyl raz
i nf 2_{£Smi(my§f@gx@d(§gecg'ﬁg n&}?qlgp@o{npoun sIlTo. 1-91 of formula (I)y( name% accgrdFi)I%/g to IU¥’A)CP Y

[4-(2- R K RREIALRY AREABIA Yl TRHRY Inkve fiFBh D Hhmea RGN Mol Y1)

1. 1-{[1,5-bis(4-chlorophenyl)-2-methylpyrrol-3-yl]methyl}-4-(4-fluorophenyl)
piperazine

2. 1-{[1,5-bis(4-chlorophenyl)-2-methylpyrrol-3-yljmethy!}-4-(2-methoxyphenyl)
piperazine

3. 1-{[1,5-bis(4-chlorophenyl)-2-methylpyrrol-3-yllmethyl } -4-(3-trifluoro-
methylphenyl)piperazine

4, 1-{[1,5-bis(4-chlorophenyl)-2-methylpyrrol-3-yljmethyl}-4-(2-pyridyl) piperazine

5. 1-{[1,5-bis(4-chlorophenyl}-2-methylpyrrol-3-yljmethyl}-4-(2-pyrimidyl) piperazine

6.  1-{[1,5-bis(4-chlorophenyl)-2-methylpyrrol-3-yl)methyl }-4-(diphenylmethyl)
piperazine ' |

7. 4-{[1,5-bis(4-chlorophenyl)-2-methylpyrrol-3-ylJmethyl} piperazinyl-2-furyl- ketone
5-[(4-{[1,5-bis(4-chlorophenyl)-2-methylpyrrol-3-yllmethyl} piperazinyl) —methyl]-
2H-benzo[d]1,3-dioxolane

9. 4-{[1,5-bis(4-chlorophenyl)-2-methylpyrrol-3-yljmethyl} piperazinyloxolan-2-yl-
ketone

10.  1-{[1,5-bis(4-chlorophenyl)-2-methylpyrrol-3-yl]methyl}-4-(5-cholro-2-
methylphenyl) piperazine

11.  N-(3-{[4-(4-fluorophenyl)piperazinyl}methy!}-2-methyl-5-phenylpyrrolyl)-4-
pyridylcarboxamide



pyrazi n- 2-yi car boxam de 27.

N-(3-{[4-(3-trifluoromethyl phenyl)pi perazinyl]nethyl}-2-met hylyuauphgpyl pyrro
lyl) pyrazin-2-yl carboxam de 28.

N (3-{[4-(2-pyridyl)piperazinyl]nmethyl}-2-nethyl-5-phenyl pyrrol yl)pyrazi n- 2-
yl carboxam de 19 March 2007 17 29. N-(3-{ [4-(2H benzo[d]

1, 3-di oxol en-5-yl net hyl ) pi perazi nyl ] net hyl } - 2- net hyl - 5-

phenyl pyrrol yl ) pyrazi n-2-yl carboxam de 30. N-(3-{

[ 4- (di phenyl net hyl ) pi perazi nyl ] met hyl } - Ziget hyl - 5- phenyl pyrrol yl) -

pyrazi n- 2-yl car boxam de 31.

N-(3-{[4-(4-fluorophenyl) pi perazi nyl ] met hyl }-5-net hyl - 2- phenyl pyrrol yl') pyraz

i n-2- yl carboxarnide 32. N-(3-{

[ 4- (2- met hoxyphenyl ) pi per azi nyl ] met hyl } - 5- net hyl - 2- phenyl pyrrol yl)

pyr azi n- 2- yl dar DeCatidd6 -8B luoromethylphenyl)piperazinyl jmethyl } -2-methyl-5-phenyl-

N-(3-{[4-(3-trifluo t hyl.phenyl ) pi per azi nyl ] met hyl } - 5- net hyl - 2- phenyl
biETwats it

(8]

pyrrol yl) pyrazi R¥Y3¢
N-(3-{[4-(2-py ;'ls\dyj-lPlj-@eﬁléﬁioﬁﬁﬂeﬁ?f)ﬁi}sk}}aziﬁyﬂﬁkﬁm}'~§-‘npéiﬁﬂ?ly§-ﬁﬂéxfﬂ¥3b{-}olﬁ}’-r azin-2-

r
yl carboxam de 35.
N- ( 3-{[ 4- ( 2H bedzmfBylaiokaBsdli oxol an- 5-yl et hyl ) pi per azi nyl ] net hyl } - 5- net hy

| - 2-phenyl pyrr azi n- 2-yl car. boxam 36

N- ( 3- f [ 4- {dP%‘heﬁb‘ﬁ%@%{%%?%@g%ﬁmﬁﬁ&%a?}2:139%¥'ﬁwh91?¥1}5ﬂ€?1‘wb‘&7r rolyl)
pyrazin- 2-yl Caﬁ?ﬁéﬁﬁngﬁﬁide _ _

N- (5- (4-chl orophenyl ) -3-{[ 4- (4-fl uorophenyl) pi perazi nyl ] net hyl } - 2-

met hyl pyr r ollyl ) prZamiethy2-Sypheaybdx frbereylpg®razinyl)methyl} pyrrolyl)-4-pyridyl-

N- (5- (4-chl or ophe I%- -{[ 4- (2- met hoxyphenyl ) pi perazi nyl ] net hyl } -2

net hyl pyrrol yl )ﬁ%}rgé’i H%- yl carboxani de  39. N-(5-(4-chl orophenyl ) - 3-{

[4-(3-triflugr onetdyaRamy | phRBYIpRHeRYiny Rl |5 Shenylpyrrolyl }-4-pyridyl-

carboxamide

17. N-(3-{[4-(2H-benzo[d]1,3-dioxolan-5-ylmethyl)piperazinyl Jmethyl}-2-methyl-5-
phenylpyrrolyl)-4-pyridylcarboxamide '

18. N-(2-methyl-5-phenyl-3-(piperidinylmethyl)pyrrolyl]-4-pyridylcarboxamide

19.  N-[2-methyl-5-phenyl-3-(pyrrolidinylmethyl)pyrrolyl}-4-pyridylcarboxamide

20. N-[2-methyl-3-(morpholin-4-ylmethyl})-5 -phenylpyrrolyl] -4-pyridyl-carboxamide

21. N-[2-methyl-5-phenyl-3-(1,4-thiazaperhydroin-4-ylmethyl)pyrrolyl]-4-pyridyl
carboxamide

22. N-(3-{[4-(4-fluorophenyl)piperazinylJmethyl}-5-methyl-2-phenylpyrrolyl)-4-
pyridylcarboxamide

23.  N-(3-{[4-(3-trifluoromethylphenyl)piperazinylJmethyl } -5-methyl-2-phenyl
pyrro 1y1)—4—pyridy]carboxamide

24. N-(3-{[4-(2H-benzo[d]1,3-dioxolan-5-ylmethyl)piperazinylJmethyl}-5-methyl ~ -2-
phenylpyrrolyl)-4-pyridylcarboxamide

25, N-(3-{[4-(4-fluorophenyl)piperazinyl]methyl } -2-methyl-5-phenylpyrrolyl)pyrazin-2-
ylcarboxamide

26. N-(3-{[4-(2-methoxyphenyl)piperazinylJmethy!}-2-methyl-5-phenylpyrrolyl)
pyrazin-2-ylcarboxamide

27.  N-(3-{[4-(3-trifluoromethylphenyl)piperazinyl}methyl}-2-methyl-5-phenylpyrrolyl)
pyrazin-2-ylcarboxamide

28. N-(3-{[4-(2-pyridyl)piperazinyl]methyl}-2-methyl-5-phenylpyrrolyl)pyrazin-2-

ylcarboxamide



met hyl pyrrol yl) pyrazi n-2-yl carboxam de 40. N-(5-(4-chl orophenyl)-3-{
[4-(2-pyridyl)pi perazi nyl ] net hyl } - 2- nethylpyrrolyl)pyrazin1§}&k pgexam de
41. N (2-(4-chlorophenyl)-3-{[4-(4-fluorophenyl) pi perazi nyl ] net aﬁ% 5- et hyl
pyrrol yl) pyrazi n-2-yl car boxam de 42.

N- (2- (4-chl orophenyl ) -3-{[ 4- (2- met hoxyphenyl ) pi per azi nyl ] met hyl } - 5-

nmet hyl pyrrol yl) pyrazi n-2-yl car boxam de 43.

N- (2- (4-chl orophenyl )-3-{[4-(3-trifluoronethyl phenyl) pi perazinyl]nmethyl}-5
met hyl pyrrol yl ) pyrazi n- 2-yl car boxam de é
1-{[1-(2,4-dif|uorophenyl)-5-(4-ch|oropﬁ nyl ) - 2- met hyl pyrrol -3-yl ] met hyl } - 4-
(4- fluorophenyl)pi perazine 19 March 2007 18 45.

1-{[1- (2, 4-di fl uorophenyl)-5-(4- chlorophenyl) 2-met hyl pyrrol -3-yl ] net hyl } - 4-
(2- net hoxyphen H?plpera2|ne 46. 1-{

1- (2, 4-di fl @8r o%T enﬂH)QHJJ{emzc[ldl]depcbwmii ynatetInipgyzingl]mthy] 1 2retebhyil35- 4- ( 3-

trlfluororrethyl razi.ng

1-{[1- (2, 4- difI Eﬂ%ﬁwﬁf%ﬂeﬁ ﬂ?%'?%’lﬁa%) 2- et hyl pyrrol - 3-yl ] met hyl } - 4-
(2- pyrldylholpﬂt (88 dBpBendimefh thyl}-2- 1
1-(2,4-difl uoroph(gﬁ{y Tdiphendime gﬁ)é’gjﬁreaﬁy‘ﬁy%]me AP PR Yo 1 1 4 (4
di phenyl et hyl )mrp@né’zﬂner gamitle{

- d ( FZ) h g nS : ];rlet” ﬁy ﬁ@gﬁ n{il,} (,g% %}lllgﬁcggleny p1B er}gznlxgrﬂihgth%g%le r1 r291|3heny1>1/3|yl-rn13ytl)p¥ra§1n~2-

i
[ (4-{[1-(2, 4-gdicdbbeae@benyl ) - 5- (4- chl orophenyl ) - 2- et hyl pyrrol - 3-yl ] - met hy
pi perazi nyl) met hyl ] -2Hbenzo [d] 1, 3-dioxol ane 51. 1-{
(2, 4- di f Bior p(ﬁe{rﬁ%(;} -oEtheonpendpmrennyiimator) S-ypethybihepylayayDl uor o
enyl ) pi per azi ne .25 ]1 irpré d
(2, 4-di f1 uor OpREHTTIYTSERBFHYICE . phenyl pyrrol - 3-yI | met hyl } - 4- ( 2- met hoxy

33.  N-(3-{[4-(3-trifluoromethylphenyl)piperazinylJmethyl}-5-methyl-2-phenyl

(
5-
| }-
[ 1-
ph
1-

pyrrolylypyrazin-2-ylcarboxamide

34. N-(3-{[4-(2-pyridyl)piperazinylmethy]}-5-methyl-2-phenylpyrrolyl)pyrazin-2-
ylcarboxamide

35. N-(3-{[4-(ZH-benzo[3,4-d]1,3-dioxolan-5-ylmethy])piperazinyt]methyl } -S-methyl-
2-phenylpyrrolyl)pyrazin-2-ylcarboxamide

36. N-(3-{[4-(diphenylmethyl)piperazinyl|methyl}-5-methyl-2-phenylpyrrolyl) pyrazin-
2-ylcarboxamide

37.  N-(5-(4-chlorophenyl)-3-{[4-(4-fluorophenyl)piperazinyljmethyl } -2~
methylpyrrolyl)pyrazin-2-ylcarboxamide

38. N-(5-(4-chlorophenyl)-3-{[4-(2-methoxyphenyl)piperazinyllmethyl }-2-
methylpyrrolyl)pyrazin-2-ylcarboxamide

39. N-(5-(4-chlorophenyl)-3-{[4-(3-trifluoromethylphenyl)piperazinyl]methyl}-2-
methylpyrrolyl)pyrazin-2-ylcarboxamide

40. N-(5-(4-chlorophenyl)-3-{[4-(2-pyridyD)piperazinylJmethyl}-2-
methylpyrrolyl)pyrazin-2-ylcarboxamide

41. N-(2-(4-chlorophenyl)-3-{[4-(4-fluorophenyl)piperazinylmethyl}-5-methyl

 pyrrolyl)pyrazin-2-ylcarboxamide

42. N-(2-(4-chlorophenyl)-3-{[4-(2-methoxyphenyl)piperazinylmethyl}-5-
methylpyrrolyl)pyrazin-2-ylcarboxamide

43. N-(2-(4-chlorophenyl)-3-{[4-(3-triflucromethylphenyl)piperazinyl]methyl}-5-
methylpyrrolyl)pyrazin-2-ylcarboxamide |

44.  1-{[1-(24-difluorophenyl)-5-(4-chlorophenyl)-2-methylpyrrol-3-ylJmethyl}-4-(4-

fluorophenyl)piperazine




phenyl ) pi perazi ne 53. 1-{
1- (2, 4-di fluorophenyl)-2-nethyl -5-phenyl pyrrol - 3- yI]nEthyI}163&%ﬁkhb;luoro
met hyl phenyl ) pi perazine 54. 1-{ |

1- (2, 4-di fl uor ophenyl) - 2- et hyl - 5- phenyl pyrrol - 3-yl ] met hyl }-4-(2-pyridyl)

pi perazine 55. 1-{

[ 1- (2, 4-di fl uorophenyl ) - 5- net hyl - 2- phenyl pyrrol -3-yl ] net hyl }-4-(4-fluoro
phenyl ) piperazine 56. |- f [

1- (2, 4-di fl uor ophenyl ) - 5-met hyl - 2- phenyl pyrrol -3-yl] nmethyl} -4-(2-nethoxy
phenyl ) piperazi ne 57,

1-{[1-(2, 4- d|f|uorophenyl)-5-nethy|-2-pheny|pyrrol-3-y|]nethy|}-4-(3-trlf|uo
ro nethylphenyl)piperazine 58.

1-{[1-(2, 4- dlfluorophen )-5-met hyl -2 ﬁren pyrrol - yI]nethY Byrldyl
)  pi per azi fe. 59- (1=(2.4- 1ﬂuorophenyl) 5-(4-chlorop enyi) -2-methylpyrrol-3 ]methyl} -4-

[ 5- (4-chl or opheny, k- ht hyl pyrrol - 3-yl ] met hyl } - 4- ( 2- net hoxy
phenyl ) pi per azi ne ﬂ%%&pmlpelmﬁ%o

1- { [ 5- (4- chl4sr ophgyb }-dAflasiobldnyl)- mbmhwlaﬁwﬁyﬂpiz Mﬂrlby‘ﬁbhyiy}]n&ﬂ(yli}-ur(ml uoro

met hyl phenyl ) pi.perazi ne, 19 March 2007 19 61. 1-{
[ 5- (4-chl oropheﬁ yaromgiy e MBERERY | pyrr ol - 3- yllrmethyl }-4-(2-pyridyl)

P e B oA A e difinorophenyl-s-(4-chiraphenys2 methlpyrol -limethyll-4-(0-
met hyl ] - 2H—benzpﬁﬂ¢ﬂnﬁpdamnolane 63. 1-{

2-(4-chl or ophenyl yl -1 -napht hyl rrol -3-yl]lmeth 4- ( 2- et hox
E)heglyl Y pi peridzi pl L 41d.1ﬂ{1orophenyl)p5 o heny T2 ool 3 Tty D h

ot byl pheny ) pt Beras e BB PR Y B or ophenyl ) -5 methyl -1
- napht hyl pydfol 134142, setifiydrpplenyD-p-tldytophenyl)-5-methylpyrrol-3-yljmethyl}-4-

(diphenylmethyl)piperazine

50.  5-[(4-{[1-(2,4-difluorophenyl])-5-(4-chlorophenyl)-2-methylpyrrol-3-yl]-methyi } -
piperazinyl)methyi]-2H-benzo[d]1,3-dioxolane

51, 1-{[1-(2,4-difluorophenyl)-2-methyl-5-phenylpyrrol-3-yljmethyl } -4-(4-fluoro
phenyl)piperazine

52.  1-{[1-(2,4-difluorophenyl)-2-methyl-5-phenylpyrrol-3-yljmethyl }-4-(2-methoxy
phenyl)piperazine

53, 1-{[1-(2,4-difluoropheny!)-2-methyl-5-phenylpyrrol-3-yljmethyl}-4-(3-trifluoro
methylphenyl)piperazine

54, 1-{[1-(2,4-difluorophenyl)-2-methyl-5-phenylpyrrol-3-yljmethyl}-4-(2-pyridyl)
piperazine

55. 1-{[1-(2,4-diflucrophenyl)-5-methyl-2-phenylpyrrol-3-yl]methyl}-4-(4-fluoro
phenyl) piperazine

56. 1-{[1-(2,4-diflucrophenyl)-5-methyl-2-phenylpyrrol-3-yllmethyl}-4-(2-methoxy
phenyl) piperazine

57.  1-{[1-(2,4-difluorophenyl)-5-methyl-2-phenylpyrrol-3-ylJmethyl }-4-(3-trifluoro
methylphehyl)piperazine

58. 1-{[1-(2,4-difluorophenyl)-5-methyl-2-phenylpyrrol-3-yljmethyl} -4-(2-pyridyl)
piperazine

59. 1-{[5-(4-chlorophenyl)-2-methyl-1-naphthylpyrrol-3-yl]methyl}-4-(2-methoxy
phenylpiperazine '

60. 1-{[5-(4-chlorophenyl)-2-methyl-1-naphthylpyrrol-3-yl]methyl} -4-(3-trifluoro-
methylphenyl)piperazine



pi per azi ne 66.

N- (5- (4-chl orophenyl)-3-{[ 4- (4- quorophenyI)plpera2|nyl]nethﬁhhmgh@mﬁhyl
pyrrol yl)-4-pyridyl carboxam de 67.

N (5- (4-chl orophenyl ) - 3-{[ 4- (2- met hoxyphenyl ) pi per azi nyl ] met hyl } - 2- net hyl

pyrrolyl)-4-pyridyl carboxam de 68. N-(5-(4-chlorophenyl)-3-{

[4-(3-trifluoronethyl phenyl) pi perazi nyl ] nethyl }-2-
met hyl pyrrol yl)-4-pyridyl carboxam de 69. N-(5-(4-chlorophenyl)-3-{
[4 (2-pyridyl)piperazinyl ] met hyl }-2-net hyd pyrrolyl)-4- pyridyl carboxai ni de

N-(3 {[ 4- (2H benzo[ d] 1, 3- di oxol an- 5-yl et hyl ) pi per azi nyl ] net hyl }-5- (4-chl oro
- phenyl)-2-net hyl pyrrol yl)-4-pyridyl carboxam de 71.

N-(2-(4-chl orophe | )-3-{[4-(4-fluoropheny])pi perazinyl]nethyl}-5-nethyl
pyrrol yl)-4-yril dﬁ%&&ﬂb&ﬁ?@?ﬁe@él)ﬂzmethﬁl naphf)hylpyrrol 3 ylf{nethyl} 4—(2}pyr1dyl)
N-(2-(4-chl oroplia) -{[ 4- (2- net hoxyphenyl ) pi per azi nyl ] net hyl } - 5- net hyl
pyrrolyl)-4-pyri %%car oxami de 73. N-(2-(4-chlorophenyl)-3-{

[4-(3-trifl.uer 0rﬁe[t(#l-){[jah@abdbﬁqphmﬂ)ﬁnmth}}lmen@kﬁylﬁfrrol 3-ylJmethyl}-piperazinyl)

met hyl pyrrolyl)-4 yI carl(l():1 xam. de

N- ( 2- (4-chl oropl‘i‘éerii}gﬁf1 ‘2 l{ﬂﬂéo 31 %W‘P’iﬂ’%n)epl perazi nyl ] net hyl } - 5- net hyl pyrrol yl)

- 4- dyl b

(371 4" (2R bens T A b R ey ety ol Al 4 Qupstogry
chl or ophenyl ) - Sphmmm;pm{mm yl)-4- pyr| dyI car boxami de 76.

4-(4-fl uorophen

I -5 -
S oyt ayt Pior %tziwixmq%y gt GY SEPHaY poreakd-sHimsdyd) 4G iiuoro
4-(2-neth h ]gfa}z I -5-phenyl - |
((2 p;nral d?fﬁﬁ% - -ylrélg‘)ré % pi pgrgg?/ne 78. 4-(3
-trifluor omﬁShyI1p{iﬁé-r@l-lchlotepl-[enﬂz-mneﬁlyl-l&aplkthﬂpyﬁoﬂ-S-y(]ﬁ}qﬂ»d}-dy(Q)mdybl -3-yl)-
piperazine

66. N-(5-(4-chlorophenyl)-3-{[4-(4-flucrophenyl)piperazinylJmethyl }-2-methyl

pyrrolyl)-4-pyridylcarboxamide

67. N-(5-(4-chlorophenyl)-3-{[4-(2-methoxyphenyl)piperazinyl]methyl}-2-methyl
pyrrolyl)-4-pyridylcarboxamide

68. N-(5-(4-chlorophenyl)-3-{[4-(3-trifluoromethylphenyl)piperazinyl jmethyl}-2-

| methylpymrolyl)-4-pyridylcarboxamide

69. N-(5-(4-chlorophenyl)-3-{[4-(2-pyridyl)piperazinyl|methyl}- 2-methy1pyrroly1) 4-
pyridylcarboxamide

70. N-(3-{[4-(2H-benzo[d]1,3-dioxolan-5 -ylmethyl)plperazmyl]methyl} -5- (4—chloro—
phenyl)-2-methylpyrrolyl)-4-pyridylcarboxamide

71. N-(2-(4-chlorophenyl)-3-{[4-(4-fluorophenyl)piperazinyl}methyl }-5-methyl
pyrrolyl)-4-pyridylcarboxamide

72.. N-(2-(4-chlorophenyl)-3-{[4-(2-methoxyphenyl)piperazinylmethyl }-5 -methyl
pyrrolyl)-4-pyridylearboxamide

73. N-(2-(4-chlorophenyl)-3-{[4-(3 -triﬂuqromethylphenyl)piperazinyl] methyl}-5-
methylpyrrolyl)-4-pyridylcarboxamide

74. N-(2-(4-chlorophenyl)-3-{[4-(2-pyridyl)piperazinylJmethyl }-5-methylpyrrolyl)-4-
pyridylcarboxamide

75. N-(3-{[4-(2H-benzo[-d]1,3-dioxolan-5 -ylmethyl)p1perazmy1]methyl} -2-(4-
chlorophenyl)-5-methylpyrrolyl)-4-pyridylcarboxamide

76. 4-(4-fluorophenyl)-1-[(2-methyl-5-phenyl-1-(2-pyridyl)pyrrol-3-yl)methyl]-

piperazine



t hyl ] pi perazi ne 79.

[2-methyl - 5-phenyl - | - (2-pyri dyl) pyrrol -3-yl) met hyl ] - 4- (2- py perazin
80. 5-({4-[(2-nethyl-5-phenyl-I PN A7

-(2-pyridyl)pyrrol-3-yl)nethyl]pi perazinyl } nethyl )-2H benzo[ d] 1, 3-di oxol ane

81

me
1-
e

4- (4-fluorophenyl)-1-[(5-nethyl -2-phenyl - 1- (2-pyridyl)pyrrol -3-yl)nethyl]-
pi perazine 82. 4-(2-m ethoxyphenyl)-1-[(5-nethyl-2-phenyl- |
-(2-pyridyl)pyrrol-3-yl)nethyl]- plperazaﬁe 83. 4-(3
-trifluoronethyl phenyl)-1-[(5-nethyl nyl- | -(2-pyridyl)pyrrol-3-yl)-
nmet hyl ] pi perazi ne 84.

1-[ (5- met hyl - 2- phenyl - | - (2- pyri dyl) pyrrol - 3-yl) et hyl ]-4-(2-pyridyl) pi perazi
ne 85. 5-(.{4-[(5-nethyl-2-phenyl -

- (2- pyri dyl ) Pyr fel2-Betpoxymitehy))] Ipi(percizilfypheny -t ipytijighpyrrol-3-yhmethyl]-
benzo[d] 1, 3-di oxol ane 86. 1-{ [

1, 5- bi s(4- chl or LA - 2- et hyl pyrrol - 3-yl ] met hyl }-4- (3-trifluoronet hyl -

h I Lt |
phe n%/m) glz gg;ﬁ Iy gggﬁlguérqlﬁé@ylgﬁéﬂ}n r-[B-mReth i RRRARIRYOLS rid3 1B x-S -Gyl ]
4- (2- et hyl - 1, Seghyglepstezipe r ol - 3-yl ) met hyl ] - (1, 4-t hi azaper hydr oi n- 1, 1- di one

EI?[ 5- ( 4- chi drophdAyR§hsl-Febrg- LRy DRYZol 3 PRaral Pyt mnes8Ys r of yi ] -

4- pyridyl capbox -8 thyl-5-phenyl-1-(2-pyridyl 1-3-yl)methyl 1} meth -2H-
2-[ 3- (hydr oxynet ﬁ@ﬂ% Yhy p—2fly ( Fyn y)fyrrot hlya)zrg%e}r’ R%?rgflﬁyime r}Fe)t hyl ) -
pyrrol yl] but an- bemﬁO[c@i,B dioxolane

2- [ 2- net hyl Ny, 1.4-thi aza 0 r th r ut an-1| - ol
The above cc})ﬁ‘p gﬁé'sdu@f %PWT ét(s' ?yﬁw p’nﬁ% )%if;‘ﬂ %IS‘P&'}LQ aci d
salts, thereof g@@r&ﬂg vari ous p055| bl e taut orrers enanti oners,

di astereoners, N-oxides and poly phs thereof are all found to be

phar maceut | &1 | §- (&éﬁ@th@(}@@p@ﬂi’ é’r[(@rmeﬂwl-ﬂﬂﬁl@hﬁnl (>pynydinyaiol-8rilametbhdi t i ons
such as Mycoba fgg{) m t ubercul osis, drug resistant, M/ cobacterium

t uber cul osi s, M§ er| um aviumintracellul are corrpl ex, Mycobacterium

fortuitum o83 W¢Q@Qﬁﬂ@(ﬁﬂ0ﬂiﬂlﬁ@;m§])ll [(3-h M1 ChpRHYT 1-(2-pyridyl)pyrrol-3-y1)-
methyl] piperazine
84. 1-[(5-methyl-2-phenyl-1-(2-pyridyl)pyrrol-3-yl)methyl]-4-(2-pyridyl)piperazine
- 85, 5-({4-[(5-methyl-2-phenyl-1-(2-pyridyl)pyrrol-3-yl)methyl]piperazinyl }-methyl)2H-
benzo[d]1,3-dioxolane
86. 1-{[1,5-bis(4-chlorophenyl)-2-ethylpyrrol-3-yl]methyl}-4-(3-trifluoromethyl-
phenyl)piperazine
87. 4-[(2-methyl-1,5-diphenylpyrrol-3-yl)methyl]1,4-thiazaperhydroin-1-one
88. 4-[(2-methy]-1,5-diphenylpyrrol-3-yl)methyl]-(1,4-thiazaperhydroin-1,1-dione
89. N-[5-(4-chlorophenyl)-2-methyl-3 ~(1,4-thiazaperhydroin-4-ylmethyl)pyrrolyl]-4-
pyridylcarboxamide |
90. 2-[3-(hydroxymethyl)-5-methyl-2-phenyl-4-(1,4-thiazaperhydroin-4-ylmethyl)-
pyrrolyljbutan-1-o0l |
91. 2-[2-methyl-5-phenyl-3-(1,4-thiazaperhydroin-4-ylmethyl)pyrrolyljbutan-1-ol

The above compounds of Formula I their pharmaceutically acceptable acid salts, thereof and the
various possible tautomers, enantiomers, diastereomers, N-oxides and polymorphs thereof are
all found to be pharmaceutically active especially in treatment of mycobacterial conditions such
as Mycobacterium tuberculosis, drug resistant, Mycobacterium tuberculosis, Mycobacterium .

avium-intracellulare complex, Mycobacterium fortuitum or mycobacterium kansasii.




21 The pharmaceutically active conpounds of formula (1) of this invention
can be prepared by any one of the nethods given bel ow : Met mkhzmﬁchenel
shows the synthesis of conpounds of the Fornmula (1) in which CH3,

desi gnat es substituted or unsubstituted phenyl groups and R2, R4 and R5 are
as defined earlier. The nethod conprises condensation conpound, R3H of the
formula (I1) with acid chloride of formula (I1), in the presence of AlICl3
at a tenperature ranging from20-30 C for a period varying between 1-2
hours to produce di ketones of fornula (1Y), which on condensation with
appropriate amnes (R2-NH2) foll owed by clisation in the presence of an
organic solvent at a tenperature rangi ng between 80-120 C for a period
varyi ng between 2-3 hours gives the corresponding pyrroles of the formula
(V), as described by M Biava et. al. in Bioorg. & Med. Chem Lett., 1999,
9, 2983-2988. The conpounds of the fornmula (V) on reaction wth various
het er ocyc) i c am nes in presence of an grgani ¢ sol vent at a tenperature
rangi ng %HbaZ@aC%ICélx 69tw5 Oﬁé}noaada/%ﬁfym@a@tq%é@ﬁ ipentigy G bepregatgd by any
conpound ein R, R2, R3, R4, and R5 have the sane
neanlngs&ggkgﬁg?%ggﬁﬁgrelna g@e The starting acid chlorides of the formila
(I'11) are known in the art and nay be synthesized by the procedure

descri beg b% Ei“HOI N P. inJ. Og. Chem, 1960, 25, 390. R3-H + R LCl R
"Z1 O R RBNRL Rz (Il) (111) (IV) (V) RT H R4 11 R R3 NR

R2 Scheme-I shows the synthesis of compounds of the Formula (I) in which R; is CHs, R;
destgnates substituted or unsubstituted phenyl groups and R, R4 and Rs are as defined earlier.
The method comprises condensation compound, R3H of the formula (II) with acid chloride of
formula (II), in the presence of AICl; at a temperature ranging from 20-30° C for a peridd
varying between 1-2 hours to produce diketones of formula (IV), which on condensation with
appropriate amines (R;-NH;) followed by éyclisation in the presence of an organic solvent at a
temperature ranging between 80-120° C for a period varying between 2-3 hours gives the
corresponding pyrroles of the formula (V), as described by M. Biava et. al. in Bioorg. & Med.
Chem. Lett., 1999, 9, 2983-2988. The compounds of the formula (V) on reaction with various
heterocyclic amines (R7H) in presence of an organic solvent at a temperature ranging from 20-

307° C for a period varying between 2-4 hours afford compounds of formula (I), wherein Ry, Ry,

Rj, R4, and R have the same meanings as defined hereinabove.

The starting acid chlorides of the formula (III) are known in the art and may be synthesized by
the procedure described by Bui-Hoi, N. P. in J Org. Chem.,1960, 25, 390.

\(\)La—-. l _RLNE;, PR
Rz

(D ey (IV ) V)
-
Ry 7 Rs
Ry N Rj
R



m 19 March 2007 22 Scheme- | : Synthesis of conpound of formula (1)

Met hod-11 In this nethod, summarized 'in Schene-11, nethyl kq% Sh Qb7 fornul a
(VI) are condensed with a -Brononethyl ketones of formula ( ?’{[E? In the
presence of a base and an organic solvent at a tenperature ranging from _
20-30 C for a period varying between 2-6 days to produce di ketones of ‘
formula (1V), which on condensation with appropriate am nes (R2-NH2) |
followed by cyclisation in the presence of an organic solvent at a

tenperature rangi ng between 80-120 C for 5 @ period varyi ng between-2-3 hours

gi ve correspondi ng pyrroles of the for a (V). Reaction of conpounds of

the formula (V) wwth various amnes (R7H) in presence of an organic sol vent

at a tenperature ranging from20-30 C for period varying between 2-4 hours
afford conmpounds of forrmula (1), wherein Rl, R2, R3, R4, and R5 have the

sanme neani ngs as defi néthbmeel nSimothesis of caBpdhidl of flekmBla @@ R3 O ORI R3 N R
(M) RR (M1) (IVV (V) Rt-H RS R3IVR R2 m Schenme- Il : Synthesis of
conmpound of forrmula (I) In the above Schenes, where specific bases, acids ,

sol vent syigfned.Jrare nentioned, it is to be wunderstood that other acids,

bases sorvents etc., known to those skilled in the art may al so be used.

Si mi | ar Iy this nethodastmmaritehpaicheme-¢l, ardhyd dewmheoof fofmulad Vigaot doodsnsadiyithe

adj ust ed

-Bromomethyl ketones of formula (VII), in the presence of a base and an organic solvent at a
temperature ranging from 20-30° C for a period varying between 2-6 days to produce diketones
of formula (IV), which on condensation with appropriate amines (R;-NH;) followed by

cyclisation in the presence of an organic solvent at a temperature ranging between 80-120° C for

a period varying between 2-3 hours give corresponding pyrroles of the formula (V). Reaction of
compounds of the formula (V) with various amines (R7H) in presence of an organic solvent at a
temperature ranging from 20-30° C for period varying between 2-4 hours afford compounds of i

formula (I), wherein Ry, Ry, R3, R4, and R have the same meanings as defined hereinabove.

0
Ry )JvBr R[ | renm_ ]
3

09 Ri Ri™ N Ry
Rz
(VI) (VID) avy W)

Scheme- II : Synthesis of compound of formula (I)

In the above Schemes, where specific bases, acids , solvents etc., are mentioned, it is to be
understood that other acids, bases solvents etc., known to those skilled in the art may also be
used. Similarly, the reaction temperature and duration of the reactions may be adjusted

according to the desired needs.



according to the desired needs. 19 March 2007 23 Wiile the invention has
been described by reference to specific enbodinents, this is Jﬁﬁﬂmgaﬁposes
of illustration only. Nunmerous alternative embodi ments wi || be apparent to
those skilled in the art and are deened to be within the scope of the

i nvention. The follow ng exanpl es denonstrate the general as well as the
specific preparation of conpounds enbodied in fornmula (1), which, however,
shoul d not be construed as to limting the scope of the invention.
EXAMPLE-1 Preparation of]-[[],

5-bi s( 4- chl or ophenyl ) - 2- net hyl pyrrol - 3yl 3fet hyl }-4-(3-trii l.uoro-met hyl
phenyl ) pi perazi ne (Conpound No. 3 of Fornula |I) as per Method-1 Stepl:

1- (4-chl orophenyl ) pentane-1, 4-dione To a well stirred suspensi on of
anhydrous al um nium chloride (29.669g,0.223 nol) in 154.7 m  of

chl or obeﬁﬂ?@hethwamvalddmd hds bmpdv&cabaillhyhfafemnkm (oZSp@@ﬁc @mbBdimaity, tisoi-firse,
over eriod roo The reaction

m xt ur e go%etslq(}jlég’sg?u%gn et“é'f?p e&flﬂ} § ?TB u‘ﬁmﬁﬁ ?Thb?eqppa@efoﬁap&qt*h on

of the rﬁ@ﬁéd1ﬁﬁhé@ﬁﬂaﬂ<ﬂQre%eh@@t@%th&%@gco pB R b n%ﬂd hydrochloric acid
(10 m) the precipitated solid was filtered and trate was concentrated

in arotary evaporation to renove all the solvents. The residue was

di ssol ved i n_eth tafe hed with water (2 b
(100 ) Ther R G RS AchisBoidl | b e ain ot Lo aPEH 1guwrpéa§@m&%§?t ne

sol vent @yaRenadl 8dbeditd inhemalaute Wi QdUGhew?, sHRRIEIA®E ¢ raQ'E@hﬁﬁ
over silica gel (100-200 nesh) using ¢hl oroformhexane 90: as e nt to
gi ve 5. 3gopaldf he mgentibnt he title compound. Step-2 : 2- bi s-

(4-chl orophenyl ) -5-nmet hyl pyrrole A m xture of

1- (4-chl orophenyl ) pent ane- 1, 4-di one (5.0g., 0.024 nol, as obtained in
Step-1) and 4-chloroaniline (3.3300ARE9. 88! ) in benzene (5.0 M) was
refl uxed either over nolecul ar

Preparation of 1-{{1,5-bis(4-chlorophenyl)-2-methylpyrrol-3yl]methyl}-4-(3-trifluoro-methyl
phenyl)piperazine (Compound No. 3 of Formula I) as per Method-I

Stepl: I-(4-chlorophenyl)pentane-1,4-dione

To a well stirred suspension of anhydrous aluminium chloride (29.66¢,0.223 mol) in 154.7 ml
of chlorobenzene was added 4-oxopentanoylchloride (25.0g, 0.187 mol) drop-wise, over a
period of 30-35 minutes at room temperature (25-30° C). The reaction mixture was stirred at the
same temperature for 1 hour. After decomposition of the reaction mixture by the addition of
solid ice and hydrochloric acid (10 ml) the precipitated solid was filtered and filtrate was
concentrated in a rotary evaporation to remove all the solvents. The residue was dissolved m
ethyl acetate (400 ml), washed with water (2x100 ml), brine (100 ml). The organic layer was
dried over anhydrous sodium sulfate and the solvent evaporated off. The crude product so
obtained was chromatographed over silica gel (100-200 mesh) using chloroform-hexane (90:10)
as eluent to give 5.3g (13.60 %) of the title compound.

Step-2 : 1,2-bis- (4-chlorophenyl)-5-methylpyrrole

A mixture of 1-(4-chlorophenyl)pentane—1,4-dione (5.0g., 0.024 mol, as obtained in Step-1) and
4-chloroaniline (3.33g, 0.026 mol) in benzene (5.0 ml) was refluxed either over molecular
sieves or using a Dean Stark apparatus. After three hours, benzene was removed under reduced

pressure and the residue dissolved in ethyl acetate, washed with water (2x100 ml.) and brine




sieves or using a Dean Stark apparatus. After three hours, benzene was

renoved under reduced pressure and the residue dissol ved in19§%[5}¥41 @ﬁet ate,
washed with water (2x100 m.) and brine 19 March 2007 24 (1X } he

ethyl acetate |ayer was dried over anhydrous sodium sulfate, and the sol vent
evaporated off. The solid so obtai ned was washed with hexane to give 2.83 ¢ |
(39.459% of the title conpound. Step-3 1-{[1, |
5- bi s(4-chl orophenyl ) - 2-met hyl pyrrol -3yl ] methyl )-4-(3-trifl uoronethyl

phenyl ) pi perazine To a stirred solution ®f 1,2-bis

(4-chl orophenyl ) -5-net hyl pyrrole (1.76g, 0.006 nol, as obtained in Step-2)
in acetonitrile (18 mM) was added a m xture of 1-(3-trifluoronethyl phenyl)
pi perazi ne hydrochloride (1.55 g, 0.006 nol), 40% formal dehyde (0.45 ml,

0. 006 no n eti,c acid 5.23 m). drop-wise. After the_conpletion. of
addi t i ong,&?ﬁéﬁ?@ﬁ%tqﬂafﬁ g divd e S figgho et ard i “sivent
hours. T, td ] r : 'K&ﬁw}% . )
extract eé(}%\g\? It%?legeét ;/T Hga%éeﬁ'ltdasﬁe Zﬁ%gﬁaéﬂ%‘%ab The c%ﬁ%%}%(e?g{ gg%ﬁg?g?}%cg,? 2{526 )ecgtqggct
was was hiatk wintoundat er (2x50 m ), brine (1x30 m), dried over anhydrous
sodium sul fate and the solvent evaporated off. The crude product so
obt ai ned was purified by colum chromat ography over silica gel using ethyl
acetate ne (80:10)_ @l e L VI€ 72 2 herat

compound: Thep. 165 167/ R e B R R e ) S ope
CH3), 2.penylimipgazigl, 2xN-CH2), 3.31 (br s, 4H, 2xN-CH2), 3.59 (s, 2H,
N-CH2), 6.34 (s, 1H H4), 6.85-7.31 (m 12H, Ar-H). EXAMPLE-2 Preparation
of N-(3-{[4-(3-trifluoromethyl phenyl) pi perazi nyl Jnet hyl ) -5-net hyl - 2-

phenyl pyry Qhﬁ&?ad b1RYSH SB/1,8 B P@XHIEEh T OIRRIEE I NRrAS (1076 0T0M6! ol s GBR8ined

Preparation o
N- ( 3- { [ 4nE%m-2) il agotcoivaleHy B piig mpk nodeder mitag| dfte@3Hyinoorhiphensl) piperazine

pheny! YAl KlokidP "ds0Y! 6808 BT 5% (SRR e \B:45 500 0,668 TP add 285icPRid

Met hod- |
(5.23 ml) drop-wise. After the completion of addition, the reaction mixture was stirred at room

temperature for 3-4 hours. The reaction mixture was neutralized with NaOH (20% aq. soln.) and

extracted with ethyl acetate (2x100 mi). The combined ethyl acetate extract was washed with
water (2x50 ml), brine (1x30 ml), dried over anhydrous sodium sulfate and the solvent
evaporated off. The crude product so obtained was purified by column chromatography over
silica gel using ethyl acetate hexane (80:10) as eluent to give 2.1g (66.24%) of the title

compound.
m.p. 165-167° C, MS: m/z 544 (M+1)

"HNMR (CDCL, §) : 2.05 (s, 3H, CHjy), 2.77 (br s, 4H, 2xN-CHy), 3.31 (br s, 4H, 2xN-CH,),
3.59 (s, 2H, N-CH,) , 6.34 (s, 1H, H-4), 6.85-7.31 (m, 12H, Ar-H).

EXAMPLE-2

Preparation of N-(3-{[4-(3-trifluoromethylphenyl)piperazinylmethyl}-5-methyl-2-
phenylpyrrolyl)-4-pyridylcarboxamide ( Compound No.23 of Formula I)
and ‘
Preparan‘on of N-(3-{[4-(3-triflucromethylphenyl)piperazinylmethyl}- 2-methyl-3-
phenylpyrrolyl)-4-pyridylcarboxamide ( Compound No.12 of Formula I) as per Method-I

Step 1: I-(phenyl)pentane-1,4-dione



Step 1: 1-(phenyl)pentane-1, 4-dione 19 March 2007 25 To a well stirred
suspensi on of anhydrous al um niumchloride (27.0g, 205.9 m|gygiydgpm of
benzene was added 4-oxopentanoyl chloride (23.0g, 171.6 mmol) onp W se, over
a period of 30-35 mnutes at roomtenperature (25-30 Q The reaction i
m xture was stirred at the sane tenperature for 1 hour. After deconposition
of the reaction mxture by the addition of solid ice and hydrochloric acid
(10m ) the precipitated solid was filtered and the filtrate evaporated on a
rotary evaporator to renove all the solvggts The resi due was di ssolved in
ethyl acetate (400nl), washed with water  (2x100 m), brine (100 m ) and
dried over anhydrous sodium sulfate and the sol vent evaporated off. The-
crude product so obtained was chronmat ographed over silica gel (100-200
mesh) using chloroformas eluent to give 8.6g (24.07% of the title
compound. Step-2 : N (5-nethyl-2 phenylpyrrolyl) 4 pyridylcarboxanide A

m xture ent ane- 1,.4- d|o as 0 tal in |
Stop 1) Ina sk BRRAHRARRE, dal PRttt Siodt 1 8 2hs samllaR B
was ref | b@fﬁ%@)ﬁaﬁ)\éﬂﬂemlcﬁt@y&ﬁhoy@d}ﬂ%ﬁﬁ 2Afdgeu7tmnﬂ@5r@m h@eg aier \A/ap%nb@rmved
under reduced pressure and the residue dlssolved in ethyl acetate, washed

wi t h wat &-82xhiD0tesia) reom tbmpere(uix 526-80°9 C). THe eattidn modtst wasd stireed wathe semeed ‘

hyd d | dth Th
o ouct  SBPCHEE b Ths ASTH ro It s SRR B BIeaphre GUGHOS of el 56
(100- Zooamwoﬂﬁéﬁlga&d gl ¢ &'ﬂf?et ﬁ@&g tatkd QY @EQER&@H A8d Bl EiMkath SvioYRePor QY

(39.429% of the title ¢
N- ( 3- ([ 4rotBy twapdmatnro net mziopla eall/ [thep |s@l&emtz i Tid Jresduey as Sdisselveyl n2ethile nedtate

Iyl d f Fornula |) _
RIYE E’:O({4 Pémﬁr H!qs Oﬁg@bg@ﬂbﬁ)% 1:13“2:6% T’ﬁegﬂll rieglu rﬁg/teﬁwﬁl}gicrjous sodium
pheny! pydulfaleyand fhe Qmeﬁyévﬁ{%ﬁ%ad‘ff derpé %%H%%B&&'@o Jc%tzﬁﬁed:%méﬁx%n‘laiog}_ébh%d

stirred solution of hyl - 2- phenyl pyrrol yl)-4-pyridyl car boxamde
(0. 3009, over 68Ba gedl Q0- %@10 ofstla) wenk chloStfemr 23 cluantiwegivai 8i6g! (@4.03%) ofithe titls
added a Crgn%(pto%g of 1-(3-

Step-2 : N—(5-mez‘hyl—Z-pheny@;yrrolyl)-4—pyridylcarboxamide

A mixture of 1- (phenyl)pentane-1,4-dione (6.0 g, 28.50 mmol, as obtained in Step-1) and
isonicotinic hydrazide (4.30 g, 31.35mmol) in benzene (6.0 ml) was refluxed by over molecular
sieves. After two hours, benzene was removed under reduced pressure and the residue dissolved
in ethyl acetate, washed with water(2x100 m!) and brine(1x50 ml). The ethyl acetate layer was
dried over anhydrous sodium sulfate and the solvent evaporated off. The crude product so
obtained was purified by column chromatography over silica gel (100-200 mesh) using 0.2 %
methanol in chloroform as eluent to give 3.50g (39.42%) of the title compound.

Step-3 : N-(3-{[4-(3-trifluoromethylphenyl)piperazinyljmethyl}-5-methyl-2-phenyl
pyrrolyl)-4-pyridylcarboxamide ( compound No. 23 of Formula 1)

and
N-(3-{[4-(3-trifluoromethylphenyl)piperazinylJmethyl}-2-methyl-5-phenylpyrrolyl)-4-
pyridylcarboxamide ( compound No.12 of Formula I)

To a stirred solution of N-(5-methyl-2-phenylpyrrolyl)-4-pyridylcarboxamide (0.300g, 1.083
mmol, as obtained in Step-2) in acetonitrile (5.0 ml) was added a mixture of 1-(3-
trifluoromethylphenyl)piperazine hydrochloride (0.288 g, 1.083 mmol), 40% formaldehyde
(0.032 g ,1.083 mmol ) and acetic acid (0.09 ml), drop-wise. After the completion of addition,



trifluoromethyl phenyl) pi perazi ne hydrochloride (0.288 g, 1.083 muol), 40%
formal dehyde (0.032 g ,1.083 mmol) and acetic acid (0.09 ml MdroPOov;\a' se.
After the conpletion of addition, 19 March 2007 26 the reaction mxture was
stirred at roomtenperature for 4 hours. The reaction m xture was
neutralized wth sodi um hydroxi de (20% aq. Soln.) and extracted with ethyl
acetate (2x50 ml). The conbined ethyl acetate extract was washed wi th water
(2x25 m), brine (1x20 m), and dried over anhydrous sodium sulfate and the
sol vent evaporated off. TLC of the cr ude roduct indicated two spots, which
wer e separated by col um chromat ography er silica gel (100- 200nesh). The
| ess pol ar conpound el uted out using 60% et hyl acetate-hexane m xture was
obtained in 11.25 % (0.060 g) yield and was identified as N(3-{[4-(3-
trifluoromethyl phenyl) pi perazi nyl ] met hyl }-5-net hyl - 2- phenyl pyrrol yl)-4-pyrid
yl - car bbrasictien riB&mpoumdstRsx, atmopm k@petBieor MBhours. zTEQ@ea@M)nixtHrd\IWRS

2 oo Sodi g et (b 1 et dgerie GRS TR 1y
7.09-7. 27nd BamBided AT acdtattOextfabs w%ﬂwa%ﬁ&f"@vﬂh%ﬁt&d@x%' 19) bnﬁe @3{2@%1)25&1

J=6Hz, dyl r| ng The nore pol ar conpound el uted out “usi 80% et'h
acet at e- a/rkf‘d ovsesadiem obtfaterrad thn solgent 34 apérytied | off. (D C130the rrush produst

identifi.e 4 3-trifluoro hyl phenyl vpe

o oot ?ﬁe&% ook e e SRRRGFRD DYy SR chromatoarapiuy swes sifipaygel (100

( Compounzhok@khm p- 80 82 C, Ms: mlz 520 (M+1) 'H NMR (CDC13, 6): 2.13 (s,
3H, CH3), 2.60 (br s, 4H, 2xN-CH2), 3.18 (bs, 4H, 2xN-CH2), 3.41 (s, 2H,

N CH2) , 624(3, 1H, H-4) 6.97-7.03 (4H, in, ArH), 7.22-7.29 (m 5H, ArH),

7.53 (d, J=6 i d NH D2Q exchangeabl

& 70 (o T5bess BGE coRfpbii ol voBahl dhu sl dinSatyn e “NAT SRR b
11.25 % (0.060 g) vield and was identified as  N-(3-{[4-(3-
trifluoromethylphenyl)piperazinyljmethyl}-5-methyl-2-phenylpyrrolyl)-4-pyridyl- carboxamide

(Compound 23).
m.p. 105-107° C, MS: m/z 520 (M+1)

'"H NMR (CDCls, 8): 2.14 (s, 3H, CHy), 2.49 (br s, 4H, 2xN-CHj,), 3.12 (br s, 4H, ,2xN-CHp),
3.34 (s, 2H, N-CH), 6.03 (s, 1H, H-3), 6.96-6.99 (m, 4H, ArH), 7.09-7.27 (m, 5H, ArH), 7.40
(d, 2H, J=6Hz, pyridy! ring), 8.60 (d, 2H, J=6Hz, pyridy! ring).

The more polar compound eluted out using 80% ethyl acetate- hexane mixture was obtained in
2434 % ywield (0.130 g) and was identified as  N-(3-{[4-(3-trifluoromethylphenyl)
piperazinyljmethyl}-2-methyl-5-phenylpyrrolyl)-4-pyridylcarboxamide (Compound 12)

m.p. 80-82° C, MS: m/z 520 (M+1)
"H NMR (CDCl3, 8): 2.13 (s, 3H, CHj), 2.60 (br 5,4H,2xN-CHy),
3.18 (bs, 4H, 2xN-CHy), 3.41 (s, 2H, N-CHy), 6.24 (s, IH, H-4), 6.97-7.03 (4H, m, AtH),

7.22-7.29 (m, 5H, ArH), 7.53 (d, 2H, J=6Hz, pyridyl ring), 8.50 (br s, 1H, NH D,O
exchangeable), 8.70 (d, 2H, J=6Hz, pyridyl ring).

EXAMPLE-3



27 Preparation of 1-{[1,5- his (4-chlorophenyl)-2-ethylpyrrol-3

yl')methyl }-4-(3-triWoro- nethyl phenyl) pi perazi ne (Conpound {yQ .86
Formula 1) as per Method-11 Step 1 : 1-(4- chlorophenyl)hexane 1, 4-dione
Anhydrous zinc chloride (3.71 g, 27.2 mmol) was placed into a round bottom
flask and dried by nelting under vacuum at 250-3500 C for 15 mi nutes. After
cool i ng under vacuumto room tenperature , benzene (15 rnl.), triethylam ne
(2.7 m,19.42 mol) and tert-butanol (1.83m, 19.42 nmol) were successively
added. The mi xture was stirred until zingychloride was fully dissolved
(approx. 2 hour) and 1-(4-chl orophenyl)ethan-1-one (3.0g, 19.42 mmol) and 1-
br onmobut an- 2- one (2.05g, 13. 6 mMmol) were successively added. The m xture was
stirred for I hour and allowed to stand for 4 days at room tenperature, and

t hereafter quen ched%/}thHS%aq sul furi¢c acid., The organjc | ayer was
separ at ed, 11 WH - e 1S (Bxabborapheny - iy iovico 53w ]?"ech@H tiffeqro-

anhydr ous sodi e % r oduct
vvasy purified W}%ﬁeﬁgﬁp%r ona?o(cﬁ)ag\égg%{ygr&gl I ?%glg%lglj ?S%%%Qf%%r:gsﬁ) usi ng
chl orof orm as eI uent to give 2.30 g (75.63% of the title conpound. Step-2
:1,2-b 4- henyl ethI rrole A mxture of 1- (4-

chl oroplhiatfgﬂi’/ e(% z”’PP e’%]’(%ﬁ’ém(fé ézoge 9.35 m)"(m:'I as obt ai( ned in Step-1),

4- chl or 1 [ 1
g, 1.80 %@%345%%% a0 3 39 TR B e Mo B0

usi ng a rheldng Sndekvanpar ai AS0-370eC furogr essuted. Afe dRfapimdemescuidNtd fsoad by
TLC and after three hours, toluene was renoved under reduced pressure The

resi due tHEBCIANES o beaEETEN 16t HY), tﬁé@ﬁ@ﬁ’én £59 md.19. 43/\/&‘9131@&1 apf ttert-batpgeb(ls8 3§'@)‘dl um
bi car b On%tﬁ%]_@{s&%%& %1%8%?31{(? y'% adél 1)§P|¥revwfshét ﬁ AR gﬂlﬁl(lée §va§ %ll

and brin ayer was over an rous 'sodi um

sul fate cﬁﬂdlvTeﬁe(apﬁmb(V@I‘IMOBMaﬂﬁir at(ed:hhfrbpheﬁszlgeta@ﬂuldm%(mg, alsn@ msl)w&sjhed
W th he@gneto give (81% of the title conpound

1-{[1,5 @@ehut@rhﬁd}népﬂ%éw)@glﬁ ézmér@cr%g/%per $‘%9PG%WG}W4¢9I Thmnpsw«? was gereddhl | - p

henyl)  RLPHPAIRGEIS sMHEHBr £As at room temperature, and thereafter quenched with 5% aq.
sulfuric acid. The organic layer was separated, washed with water (2x50 ml), brine (1x25 mi),
dried over anhydrous sodium sulfate and the solvent evaporatéd off. The crude product was
purified by column chromatography over silica gel (100-200 mesh) using chloroform as eluent

to give 2.30 g (75.63%) of the title compound.
Step-2 : 1,2-bis(4-chlorophenyl)-5-ethylpyrrole

A mixture of 1- (4- chlorophenyl)hexane-1,4-dione (2.10 g, 9.35 mmol, as obtained in Step-1),
4~ chloro aniline (1.31 g, 10.29 mmol), and p-toluene sulfonic acid (0.321 g, 1.80 mmol) in
toluene (5.0 ml) was refluxed over molecular sieves or using a Dean Stark apparatus. The
progress of the reaction was morﬁtored by TLC and after three hours, toluene was removed
under reduced pressure. The residue was dissolved in ethyl acefate (200 ml), washed with
aqueous sodium bicarbonate solution (2x75 ml), followed by washing with water (2 x 50 ml)
and brine (1x25 ml). The ethyl acetate layer was dried ovef anhydrous sodium sulfate and the
solvent evaporated off. The solid so obtained was washed with hexane to give 2.39 g (81%) of

the title compound.

Step-3 @ I-{{1 5-bis(4-chlorophenyl)-2-ethylpyrrol-3yljmethyl}-4-(3-trifluoromethyl-phenyl)

piperazine




28 To a stirred solution of 1,2-bis(4-chlorophenyl)-5-ethylpyrrole (1.20 g,
3.80 mmol, as obtained in Step-2) in acetonitrile (15 m.) y%ﬁa@gg@g, a

m xture of 1-(3-trifluoromethyl phenyl)pi perazine hydrochlori (1.01g, 3.80
mol ), 40% f or mal dehyde ( 0.114 g,3.80 mol) and acetic acid (3.6 m),
drop-wi se. After the conpletion of addition, the reaction m xture was
stirred at room tenperature for 3 hours. The reaction m xture was
neutralized with sodi um hydroxide (20% aq. solution) and extracted with
ethyl acetate (2x100 nml). The conbined etpyl acetate extract was washed
with water (2x50 m), brine (1x30 m ), dried over anhydrous sodium sulfate
and the solvent evaporated off. The crude product so obtai ned was

chr omat ographed over silica gel usi ng et hyI acet at e- hexane (80:10) as

eluent to give 1.05 gm (47.22% of 1-{ is (4
chl or ophéfy S)tmzdéf)h@app rled-bB( pl}lﬁ@ﬂoh%ﬂ) irs‘(hxlnmoﬂer (lo2® g, 3.80 mmol, as obtamed

PR (o A RAG (RN Rl o0y offRice CE 1T Bghdron iy illeh DgRaaie) |
(br s, 4hldrodiddidsHR)01g33 30-13mbh, 4(1% fﬁnnaﬂldéhy&’d(\lﬂ TR )},3. 80 Bt pand2ddetidadiit®d.6

6. 50 (s 1H H4),7.20-7.38 (m H). EXAMPLE-4 Preparation_ of
hydr ochl Bk J&oRs Bise. é’f&eedhﬁdi?ﬁwlﬂﬁm of aﬂﬂdmﬂ@n ritif FectipRemEdHsoWAY stiged 3t g9om gm)

as obt ai f o,( )
nder - ot Pibeln Iy bl TS iR P AREA S Dl S T AR
1.3 m, sblmqm) wad emractwamﬂnddbjzl wefarr: (@x$60 wiiyl Thesdonibingtethyl dddtAfe edibet was

reactlon éture was stirred for additional 2 mnutes and was diluted with

di et hyl Wwashed witowater Y(2xx) mly,ibigne (%30 adhtdniedeyer anhyevnardiam syfatgiand the
the samg tlﬁi‘ﬂ?%{é&to&’{t?d e § é\éﬁ{htegpr%{c &% %txﬁgs &ronta F‘o%‘l’fg%xgd pr&Ss%ﬁec%t%%?

solid was n vaccum e5| ccat or give
hydr ochlwsumgiEthshlatetatmhpxarirﬂ@(]llﬂ@&glauéfﬁrtoi’gn?@(l?OS gﬂl (47.22%) of 1-{[1,5-bis (4-
chlorophenyl)-2-ethylpyrrol-3-yljmethyl}-4-(3-trifluoro- methylphenyl)piperazine (Compound

No. 86 of Formula I).

MS: m/z 559 (M+1)

'HNMR (CDCls, 8): 1.05 (t, 3H, CH3), 2.66 (q, 2H, J=8Hz, CH2CH3), 2.98-3.10 (br s, 4H,
2xN-CH,), 3.50-3.55 (br s, 4H, 2xN-CH,), 3.94 (s, 2H, N-CH3), 6.50 (s,1H, H-4), 7.20-7.38 (m,
12H, Ar-H). '

EXAMPLE-4
Preparation of hydrochloride salt of Compound No. 3 of Formula I

The compound' No. 3 (1.1gm) as obtained in Step -3 of Example-1 was dissolved in
dichloromethane (3ml) under stirring. To this mixture 6.43 M HCl-Ethanol (295.22 mg, 8.08
mmoles, 1.3 ml, 4 equivalent) was added drop-wise under stirring at 10° C. The reaction
mixture was stirred for additional 2 minutes and was diluted with diethyl ether (10 ml.). Stirring -
was contimed for another 15 minutes at the same temperature .The solvents were evaporated at
reduced pressure and solid was dried in vaccum desiccator for 1 hour to give 1.22 g of the title

hydrochloride salt.

m.p. 140-142°C




"H NMR(DMSOdb, S) : 2.03 (s,3H CH3), 3.10 (br s, 4H 2xN-CH2), 3.91 (br s,
4H, 2xN-CH2) 4.17 (s, 2H, N-CH2), 6.57 (s,1H, H4), 6.91-7. (10, 2de2t,
ArH). EXAMPLE-5 Preparation of hydrochloride salt of Conpound No. 12 of
Forrmula I The Conpound No. 12 (0.405g), obtained by Step-3 of Exanple-2 was
di ssolved in a mxture of diethyl ether(0.5m) and dichl oronethane (0.5 mnl)
under stirring. To this mxture 1.20M HC - Ethereal (142.35 ng., 3.90

mmol es, 3.25 nl, 5 equivalent) was added drop-wi se under stirring at 10 C
The reaction mxture was stirred for addppional 2 m nutes and was dil uted
with diethyl ether (10 m.). Stirring was continued for another 15 m nutes
at the same tenperature. The solvents were evaporated at reduced pressure
and solid was dried |n vaccum desi ccator for 1 hour to gi ve 0. 428 g of the

o) ¢ 5 FEREOR AR S 0 BB 3 B (& s AR, S Tior b9T O sa§11 St Ly
2H N—CHZA_,T?S ﬁ;%i\?ng ’65';;_@)13-1_2&%367913?# [Hl,rﬁrll }éH-D 7.85 (d, 2H J=61-12,

pyridyl rin pyri I'ng). "An illustrative list of

t he conpounds of the invention which were synthesized by one or nore of the
above described nethods is now given bel ow. EXAMPLE-6 By utilization of the
procedure described in Exanples 1-3, Conpound Nos. 1-2, 4-11, 13-22, 24-85,
and 87-91 of Formula | were prepared having characteristics detail ed
hereunder : 1. 1-{

[ 1, 5- bi s(4-chl orophenyl) - 2- met hyl pyrRXAMPIE-Set hyl } - 4- (4-f 1 uorophenyl ) - 19
March 2007 30 piperazine; mp. 193-195 C, Ms: mz 494 (M+l) 2.

1-{[ 1, 5-bi s(4- chlorophenyl) 2- nethylpyrrol 3-yl ] et hyl } - 4-(2- met hoxyphenyl )

i {Io[erlaéI Bles(4 chI or% ﬁcﬂ‘ﬁ;{/’zlcb{ oc &“gg‘?[r‘g%@‘@‘fl‘]”m F}Offo”ﬁ””é‘ilfu dyl ) pi peraz
|ne mp. 152-154 C, MS. niz 477(M+1)

The Compound No. 12 (0.405g), obtained by Step-3 of Example-2 was dissolved in a mixture
of diethyl ether(0.5ml) and dichloromethane (0.5 ml) under stirring. To this mixture 1.20M
HCI-Ethereal (142.35 mg., 3.90 mmoles, 3.25 ml, 5 equivalent) was added drop-wise under
stirring at 10° C, The reaction mixture was stirred for additional 2 minutes and was diluted with
-diethyl] ether (10 ml.). Stirring was continued for another 15 minutes at the same temperature.
The solvents were evaporated at reduced pressure and solid was dried in vaccum desiccator for

1 hour to give 0.428 g of the title hydrochloride salt.

m.p. 174-176°C

'H NMR (DMSO ds, 8 ): 2.10 (s, 3H, CHy), 3.15 (br s, 4H, 2xN-CHy), 3.84 (br s, 4H, 2xN-
CHy), 4.13 (s, 2H,N-CH,), 6.47 (s, 1H, H-4), 7.00-7.38 (m, 8H, ArH), 7.85 (d, 2H, J=6Hz,

pyridyl ring), 8.76 (d, 2H, J=6Hz, pyridyl ring).

An illustrative list of the compounds of the invention which were synthesized by one or more of

the above described methods is now given below.
EXAMPLE-6

By utilization of the procedure described in Examples 1-3, Compound Nos. 1-2, 4-11, 13-22,
24-85, and 87-91 of Formula I were prepared having characteristics detailed hereunder :

1-{[1,5-bis(4-chlorophenyl)-2-methylpyrrol-3-ylJmethyl} -4-(4-fluorophenyl)-



[ 1, 5-bi s(4-chl orophenyl)-2-net hyl pyrrol -3-yl ] methyl }-4- (2opk b ) pi per
ne; mp. 184-186 C, Ms: mz 478 (M+l) 6. 1-{

5- bi s(4-chl orophenyl ) - 2-net hyl pyrrol -3-yl ] et hyl }-4- (di phenyl net hyl ) pi per
ne; mp. 188 -190 C, MS: niz 566 (M+1l) 7.

[ 1, 5- bi s(4-chl orophenyl) - 2-net hyl pyrrol -3-yl ] net hyl } pi perazi nyl

ur

5.
1-{
azi
[1,
azi
4-{
2-furyl ketone; mp. 84-86 C, Ms: mlz 494 (M+l) 8. 5-[(4- { [
1,5

, 5- bi s(4-chl or ophenyl ) - 2- et hyl pyrrol - -MI ] met hyl } pi perazi nyl ] met hyl ] - 2H
benzo[ d] 1, 3-di oxol ane; mp. 135-137 C, MB” mfz 534 (M+1) 9. 4- { [ 1, 5-bis
(4-chl orophenyl ) - 2-net hyl pyrrol -3-yl] nethyl } piperazinyl oxol an-2-yl -
ketone; mp. 150-152 C, M5: niz 498 (M+l)

10.1-{[ 1, 5- bi s(4-chl orophenyl ) - 2- net hyl pyrrol - 3-yl ] nmet hyl }-4-(5-chl oro-2
net hyl phenyl ) pippewzar; mep. 9P 19550, MSBmQLtSME(MM)Z 524 (M1) 11.
N-(3-{[4-(4:fl uoropheny 1p| per azi nyl%bEl - 2- et h{l -5-phenyl pyrrol yl)-4-
pyri dyl car boxarth}-ais(fchloroghenyly-2cme P}’Fﬁok Mbnf’(thml ¥-(@smethoxyphenyl)

]2 OIS DS T )5 pen vl )+

N-(3-{[4-(2-pyridyl)pi perazi nyl ] met hyl } - 2- net hyl - 5- phenyl pyrrol yl)-4-pyri dyl
car boxar ni de; MS: mlz 453 (M+l) 15. N-(2-nethyl -5-phenyl -3-f

[ 4- behzyl p|4peh{ﬂpﬁﬂq(ﬁﬁblqasw}}epylaT%myﬂhylmrrpwwél]ymathsdMﬁaxmt%@@meram, B3P 89
C, M5 nlz 46

N-{2-met hyl - ?ﬁ'%}%& @ﬁp%@?g Ny }}met hyl } - 5- phenyl pyrrol yl) - 4-pyri dyl -
car boxar ni de; 140, §J51§94Jcmo&/§3heﬁizl}2%%9thﬂ¥§ﬁbl -}I]Hl\éﬂ(ﬁ 4{(2Lﬁyrﬁﬁlﬁyi§§1@éﬁzlﬂ1&]

1, 3- di oxol an- 5-'yI'net hyl ) pi per azi nyl | met
phenyl pyrrol yi)p. 43862 ¢, b : ok a8 @+1jn p. 95- 97 C IVB mz 510 (M+1) 19
March 2007

N o et 16 g espistchlgrontindi-Agmeibrinyirs b silaieg 1 4: eyt
mp. 98- 100 o, M% 1908 S Ms{Mlde6 ovi+1)

7. 4-{[1,5-bis(4-chlorophenyl)-2-methylpyrrol-3-yllmethyl } piperazinyl 2-furylketone; m.p.
84-86° C, MS: m/z 494 (M+1)

8. 5-{(4-{[1,5-bis(4-chlorophenyl)-2-methylpyrrol-3-ylJmethyl} piperazinyl)methyl]-2H-
benzo[d]1,3-dioxolane; m.p. 135-137° C, MS: m/z 534 (M+1)

9. 4-{[1,5-bis(4-chlorophenyl}-2-methylpyrrol-3-yl]methyl} piperazinyloxolan-2-yl-
ketone; m.p. 150-152° C, MS: m/z 498 (M+1)

10. 1-{[1,5-bis(4-chlorophenyl)-2-methylpyrrol-3-yl}methyl} -4-(5-chloro-2-
methylphenyl)piperazine; m.p. 156-158° C, MS: m/z 524 (M+1)

11. N-(3-{[4-(4-fluorophenyl)piperazinyljmethyl }-2-methyl-5-phenylpyrrolyl)-4-
pyridylcarboxamide; m.p. 98-100° C, MS: m/z 470 (M+1)

13. N-(3-{[4-(2-methoxyphenyl)piperazinylJmethyl }-2-methyl-5-phenylpyrrolyl)-4-
pyridylcarboxamide; mp.125-128° C, MS: m/z 482 (M+1)

14. N-(3-{[4-(2-pyridyl)piperazinylJmethyl}-2-methyl-5-phenylpyrrolyl)-4-pyridyl
carboxamide; m.p. 93-95° C, MS: m/z 453 (M+1)

15. N-(2-methyl-5-phenyl-3-{[4-benzylpiperazinyljmethyl } pyrrolyl)-4-pyridyl
carboxamide; m.p. 87-89° C, MS: m/z 466 (M+1)

16. N-{2-methyl-3-[(4-methylpiperazinyl } methyl }-5-phenylpyrrolyl)-4-pyridyl-
carboxamide; thick oil, MS: m/z 390 (M+1)

17. N-(3-{[4-(2H-benzo[d]1,3-dioxolan-5-ylmethyl)piperaziny!]methyl}-2-methyl-5-
phenylpyrrolyl)-4-pyridylcarboxamide; m.p. 95-97° C, MS: m/z 510 (M+1)




19.

N-[ 2- net hyl - 5- phenyl - 3- (pyrrolidinyl net hyl ) pyrrolyl]-4-pyridy gaihexam de;

mp. 72- 73C, Ms: mz 361 (Mtl) 20.

N-[ 2- net hyl - 3- (nor phol i n-4-yl met hyl ) - 5- phenyl pyrrol yl ] -4-pyridyl car boxam de;

mp. 160-162 C, Ms: rn/z 377 (M1l) 21. |
N- (2- met hyl - 5- phenyl - 3- (1, 4-t hi azaper hydroi n- 4-yl met hyl ) pyrrol yl ] -4-pyri dyl
carboxam de mp. 87-89 C, Ms: mlz 393 (M1) 22.

N-(3-{[4-(4-fluorophenyl) pi perazi nyI ] met Eil }-5-met hyl - 2- phenyl pyrrol yl) - 4-
pyri dyl car boxam de; m p. 98-99 C 70 (M+l) 24.
N-(3-{[4-(2H benzo[ - d]

1, 3- di oxol an-5-yl et hyl ) pi per azi nyl ] net hyl } - 5- et hyl - 2-

phenyl pyrrolyll\? 4-pyri dyl carboxam de; mp. 96-98 C, M5 mz 510 (M+l) 25.
N-(3-{ [2-methyl- S—phenyl—3 -(piperidinylmethyl)pyrrolyl]-4-pyridylcarboxamide; m.p. 98-
[4 (4 fluorop 8@{;)% era I ] net hyl } - 2- net hyl - 5- phenyl pyrrol yl ) pyrazi n- 2-
yl car boxam de II@SU mz 471 (M+1) 26.

- 5 T3 o by et P sy 12

N-(3-{[4-(83- tﬁB‘TCIJMSoma‘TzBﬁIpMemyI ) pi per azi nyI ] met hyl } - 2- met hyl - 5- phenyl - pyrr
olyl) ., pyrazin-2-yl car boxam 83- 85 M. nmlz 521 (M+1) 28.
N (3-{[ 4- ( 20 i2dpethyi- Iaépwzpw:ln}w@-w pyl)-5- nh@nﬁyyn@yﬁrﬂenw earoPRAMIdR; r amih- 2-

I b d 454 (Mrl) 29. N (3-{[4-(2HDb d
{ ga(r:h giglmaneg@ﬁ%&%gh&) p%%iﬁﬁt ﬁrzret hyl § Z-Zret hyl - 5S tha-d enzold)
R{l(egyI{ pyrr cmyN)@ylﬁatzlwsmhﬁaJ PoXRThAGerhRin 86188y Spy byl | d-gyddd (M-1) 30.
[ 4- (di phenyl metrhgtanpidp er.p.z8 7§49 GBVIRyinyz 303n@dhi)l - 5- phenyl pyrrol yl ) pyr azi n- 2- '

)[/|4C ?2 bI(‘) I( 30 ngﬁe@yﬁj‘ rﬁ @Pﬁ%ﬂ%@?ﬁ%gﬁ?ﬂﬁ@e%\%ﬁ% %‘%%A@"&WYWN} “fpyrazi n- 2-

I b de 3 1
Kp((:gr{?zaznz n%t hﬁypﬁ%%y@?%.% ra2| n ]&/ﬁ(w@n@?hyl 2- phenyl pyrrol yl) pyra
|
|

zin-2- ylcarboxamde; in.p. 74-76 C I\/IS mz 483 (Mrl) 33.
Doyt by Sy B B AP S et B o2 1)

phenylpyrrolyl)-4-pyridylcarboxamide; m.p. 96-98° C, MS: m/z 510 (M+1)

25. N-(3-{[4-(4-fluorophenyl)piperazinylJmethyl} -2-methyl-5-phenylpyrrolyl)pyrazin-2-
ylcarboxamide; m.p. 80-82° C, MS: m/z 471 (M+1)

26. N-(3-{[4-(2-methoxyphenyl)piperazinylJmethyl}-2-methyl-5-phenylpyrrolyl)pyrazin-2-
ylearboxamide; m.p76-78° C, MS: m/z 483 (M+1)

27, N-(3-{[4-(3-trifluoromethylphenyl)piperazinyl Jmethyl } -2-methyl-5-phenyl-pyrrolyl)
pyrazin-2-ylcarboxamide; m.p. 83-85° C, MS: m/z 521 (M+1)

28. N-(3-{[4-(2-pyridyD)piperazinyl]methyl } -2-methyl-5-phenylpyrrolylpyrazin-2-
ylcarboxamide; m.p.119-121° C, MS: m/z 454 (M+1) _

29. N-(3-{[4-(2H-benzo[d]1,3-dioxolan-5-ylmethyl)piperazinyl jmethyl } -2-methyl-5-
phenylpyrrolyl)pyrazin-2-ylcarboxamide; m.p.186-188° C, MS: m/z 511 (M+1)

30. N-(3-{[4-(diphenylmethyl)piperazinyl]methyl}-2-methyl-5-phenylpyrrolyl)pyrazin-2-
ylcarboxamide; m.p. 91-93° C, MS: m/z 543 (M+1)

31. N-(3-{[4-(4-fluorophenyl)piperazinyl]methyl} -5-methyl-2-phenylpyrrolyl)pyrazin-2-
ylcarboxamide; m.p. 200-202° C, MS: m/z 471 (M+1)

32. N—(3-{l[4-(2-methoxyphenyl)pipcrazinyl]methyl}~5 -methyl-2-phenylpyrrolyl)pyrazin-2-
ylearboxamide; m.p. 74-76° C, MS: m/z 483 (M+1)

33. N-(3-{[4-(3-trifluoromethylphenyl)piperazinylJmethyl}-5-methyl-2-
phenylpyrrolyl)pyrazin-2-ylcarboxamide; m.p. 231-233° C, MS: m/zr 521 (M+1)



19 March 2007 32 34. N-(3-{ .

[ 4- (2-pyridyl)pi perazi nyl ] met hyl } - 5- net hyl - 2- phenyl pyrrol yl )%&E‘B
carboxam de; mp. 208-210 C, Ms: mz 454 (M+l1l) 35. N-(3 { [4-( enzo[ d]
1, 3- di oxol an-5-yl net hyl ) pi per azi nyl ] met hyl } - 5- net hyl -

phenyl pyrrol yl) pyrazi n-2-yl carboxam de; mp. 81-83 C IVB: mz 511 (M+1) 36.
N(3-

[ 4- (di phenyl et hyl ) pi perazi nyl ] net hyl } - 5- met hyl - 2- phenyl pyrrol yl ) pyrazi n- 2-
yl carboxam de; mp. 95-97 C, Ms: mz 5433 Mrl) 37.

N- (5- (4-chl orophenyl ) -3-{[4-(4-fl uorophenyl) pi perazi nyl ] net hyl } - 2-

met hytpyrrol yl ) pyrazi n- 2-yl carboxam de; mp. 110-112 C, Ms: mz 505 (M)
38. N-(5- (4 chl orophenyl )-3-{[4-(2- et hoxyphenyl )pi perazi nyl ] met hyl } -2

met hyl pyrr yI) %lclar boxam d M5, mlz 517 (M+l)
39. N-(5- ( %ﬁ%—mﬂxsiyl Perazmyl]methyl} 5-methyl-2-phenylpyrrolyl)pyrazm—2-yl

4-(3-trifl
Eret Elyl p;lrroijy W@eﬁl@ déggir o;(géﬁgy&m%hw@}é)% C, Ms: nlz 555 (M+1) 40,

N- (5-(4- ChBGrNﬁBE{M@H:B:eﬁzc{[&](Z @Uidlﬂyﬁmmygﬁlpwﬁh}gﬂhﬁﬂ{y}}—gﬂi@hﬁ)d-
pyrrol yl)pyrazin- 2-yl carboxam de; m mz 488 (M+1) 41.

N- ( 2- (4- chl orﬁpnél@wrplyk)pﬂaau@yiqathﬂxemnbmmp BRSS! s Hy(MEB- net hy |
pyrrol yl)pyrazin-2-yl carboxam de; mp. 202-204 C, Ms: mz 505 (M+l) 42.

N- (2- (4-chl orophenyl ) - 3-{[ 4- (2- met hoxyphenyl ) pi per azi nyl ] met hyl } - 5- et hyl -

rrolyl -
py( (Z Z:E?g?ggﬁ—e{%lwlﬁﬁé 4aﬁg9$‘peﬁ]ﬁolr%§n% hy?ﬁ%@l%l pe?lé?fow n%ﬁf;ﬂ} 5-

met hyI pynrol yilsarheamide; anl %BE%EaMSdm/z PM226-228 C, M. mlz 555 (M+1)
44,

1- (2, 21 di fPZrcN 6%1%#}]105%%16{1&1)éhﬂér(éﬁh@mph?nﬁdlmfmvﬂﬂﬂp%b’f}sz VI ] et hyl }- 4( 4-

fl h | 9
1 (20 a1 v arp ety rulheha kb iintis M) 110537, M S8, *fle }-a(2-
met hoxypheBl&IN—m-p@bla}brO]ﬁnﬂnm—ﬁ {[QQQWetﬁxybﬁeny%ipeﬁﬁﬁu(lMt&hyH@- 1-{

1-(2,4-difluoro enyl) 5- (4-chl orgphenyl) - 2- et hyl yrroI yl%neth | '}-4(3-
trifl uor onet FSBHERYPY bPpaLiazd- l@arwiumdﬂmnﬂﬂodm 3/

39. N-(5-(4-chlorophenyl)-3-{[4-(3 —trlﬂuoromethyiphenyl)plperazmyl]mcthyl}-2-
methylpyrrolyl)pyrazin-2-ylcarboxamide; m.p. 96-98° C, MS: m/z 555 (M+1)

40, N-(5-(4-chlorophenyl)-3-{[4-(2-pyridyl)piperazinylJmethyl}-2-methyl pyrrolyl)pyrazin-
2-ylecarboxamide; m.p. 104-106° C, MS: m/z 488 (M+1)

41. N-(2-(4-chlorophenyl)-3- {[4-(4-fluorophenyl)piperazinylJmethyl }-5-methyl
pyrrolyl)pyrazin-2-ylearboxamide; m.p. 202-204° C, MS: m/z 505 (M+1)

42, N-(2-(4-chlorophenyl)-3- {[4-(2-methoxyphenyl)piperazinylJmethyl }-5-methyl-
pyrrolyl)pyrazin-2-ylcarboxamide; m.p. 96-98° C, MS: m/z 517 (M+1)

43. N-(2-(4-chlorophenyl)-3-{[4-(3-trifluoromethylphenyl)piperazinylJmethyl } -5-
methylpyrrolyl)pyrazin-2-ylcarboxamide; m.p. 226-228° C, MS: m/z 555 (M+1)

44, 1-{{1-(2,4-difluorophenyl)-5-(4-chlorophenyl)-2-methylpyrrol-3-ylimethyl} -4(4-
fluorophenyl)piperazine; m.p. 132-134° C, MS: m/z 496 (M+1)

45. 1-{[1-(2,4-difluorophenyl)-5-(4-chlorophenyl)-2-methylpyrrol-3-yl] methyl}-4(2-
methoxyphenyl)piperazine; m.p. 65-67° C, MS: m/z 508 (M+1)

46. 1-{[1-(2,4-difluorophenyl)-5-(4-chlorophenyl)-2-methylpyrrol-3-yllmethyl}-4(3-
trifluoromethylphenyl)piperazine; m.p. 112-114° C, MS: m/z 546 (M+1)

47. 1-{[1-(2,4-difluorophenyl)-5-(4-chlorophenyi)-2-methylpyrrol-3-yljmethyl }-4(2-
pyridyl)piperazine; m.p. 124-126° C, MS: m/z 479 (M+1)

48. 1-{[1-(2,4-difluorophenyl)-5-(4-chlorophenyl)-2-methylpyrrol-3-yl]methyl }-4(4-
diphenylmethyl)piperazine; m.p.70-72° C, MS: m/z 568 (M+1)




47. 1-{

1- (2, 4-difluorophenyl)-5-(4-chl orophenyl)-2-net hyl pyrrol - 3- ykdp@&ﬁgh&r4(2-
yridyl)pi perazine; mp. 124-126 C, Ms: nmlz 479 (M1) 48. 1

[ 1- (2, 4-di fl uorophenyl ) - 5- (4-chl orophenyl ) - 2- net hyl pyrrol - 3-yl ] net hyl } - 4( 4-
di phenyl net hyl ) pi perazine; mp.70-72 C, M5: mlz 568 (M+l) 19 March 2007 33
49. 1-{

[ 1- (2, 4-di fl uorophenyl ) -2-(4-chl orophenyl ) -5-net hyl pyrrol -3-yl ] nmet hyl } - 4-
(di phenyl met hyl ) pi perazine; mp. 76-78 Cy3Ms: miz 568 (Mrl) 50. 5-[(4- { |
1- (2, 4-di fl uor ophenyl ) -5-(4-chl orophenyl ) -2-net hyl pyrrol -3-yl ] et hyl } -

pi per azi nyl ) met hyl ] - 2H benzo[ d] 1, 3-di oxol ane; thick oil MS: niz 536 (MH)
51. 1- { [ 1-(2,4- difluorophenyl) 2 nethyl 5 phenylpyrrol 3 -yl] nmethyl }

-4-(4-fluoro- phen I perazi ne; Mr1) 52. 1-{ [
1- (2, 4-di f ﬁ?ohi&héiﬁr Ovorppheny]): %(”p#@ﬁ&ﬂﬂbb%}ﬂbﬁ n@%rlmﬁ@lh%rw}lm yl23 et hoxy-

o ) B P uof it hdtnyfiptieire dtis, 160 €70 MibhaRivey L |
-4- (3-triflago5q¢c4-pEting- aﬂmaydph@nﬁ%a@1dﬁﬁaro;fﬂeﬁynJzZIaeﬂl%ﬂoyﬁolJy%l]ﬂﬁtﬁyl?i2 (Mr1)

54. 1-
1- (2, 4{ di f | uopptiemyDmethyik2Hyhenso[ghefrdiqrplane) thgkyil MiSt myz P3@aMN2l)pyri dyl ) -

: 4 V1) 55,
e o e s R e R b S bRt It o8 - 11 wor o
phenyl)  pi pepisyDgipetirek nop.| 140ME2° @, M@@%@@ﬂﬂf[@@ 1-{ [!
- (2, 4-difluorophenyl’) - 5- rrethyl 2- phenyl pyrrol-3-yl]methyl) -4-(2-nmethoxy

phenyl) pi pér ki &, 4-diflyro@eng-2ometsi- 5fﬂhzn)dl‘mmqIMI—Y)]IIEﬂlyl}l-tl{(Z{methoxy-
1-(2,4-difluoro 5- et hy oQP | iﬁ -3-yl]methyl }-4-(3-trifluoro
met hyl pheny! )} %@5&% %ﬂém%mwg“'gq @%g iAo 1) 58. 1-{ |

1-(2,4-dif '590{]?&?2‘2{ 'dlﬂtﬁar&iﬁ{"?gﬂ)-‘z%g? P—S ' ¥ﬁ§1§§fr36'3123’-571]ﬂi%’dﬂ¥}-}Ii(ﬁ-'tﬁiﬁﬁ&)ﬂ-r I dyl)

pi per azi ne;
[ 5- (4- chl or opinethylpheRyEbéryking; rﬂ@ph}Eh}tB@W@JME*ﬁﬁyﬁlmhy)} 4- ( 2- et hoxy

phenyl) pi per 3 I{ Fle(?, £n d?ﬂuo?gph%nyl) 2-r|>1/§thy%-phglgylpyrrol-3~y1]methyl} 4-(2-pyridyD)-
piperazine; m.p. 144-146° C, MS: m/z 445 (M+1)
55. 1-{[1-(2,4-difluorophenyl)-5-methyl-2-phenylpyrrol-3-yljmethyl} -4-(4-fluoro  phenyl)
piperazine; thick oil, MS: m/z 462 (M+1)
56. 1-{[1-(2,4-difluorophenyl)-5-methyl-2-phenylpyrrol-3-ylJmethyl}-4-(2-methoxy
phenyl) piperazine ; m.p. 60-62° C, MS: m/z 474 (M+1)
57. 1-{[1-(2,4-difluorophenyl)-5-methyl-2-phenylpyrrol-3-ylJmethyl }-4-(3-trifluoro
methylphenyl)piperazine; thick oil, MS: m/z 512(M+1)
58. 1-{[1-(2,4-difluorophenyl)-5-methyl-2-phenylpyrrol-3-yl]methyl } -4-(2-pyridyl)
piperazine; thick oil, MS: m/z 445(M+1)
59. 1-{[5-(4-chlorophenyl)-2-methyl-1-naphthylpyrrol- 3-yl]methyl} -4-(2-methoxy
phenyl)piperazine; m.p. 65-67° C, MS: m/z 522 (M+1)
. 60. 1-{[5-(4-chlorophenyl)-2-methyl-1-naphthylpyrrol-3-yljmethyl} -4-(3-trifluoro-
* methylphenyl)piperazine; m.p. 68-70° C, MS: m/z 560 (M+1)
61. 1-{[5-(4-chlorophenyl)-2-methyl-1-naphthylpyrrol-3-yljmethyl}-4-(2-pyridyl)
piperazine; m.p. 68-70° C, MS: m/z 493
62. 5-[(4-{[5-(4-chlorophenyl)-2-methyl-1-naphthylpyrrol-3-yl]methyl}-piperazinyl)
methyl]-2H-benzo[d]1,3-dioxolane; m.p. 70-72° C, MS: m/z 550 (M+1)
63. 1-{[2-(4-chlorophenyl)-5-methyl-1-naphthylpyrrol-3-ylimethyl}-4-(2-methoxy
phenyl)piperazine; thick oil, MS: m/z 522 (M+1)

©




60. 1-{
[ 5- (4-chl orophenyl ) - 2-net hyl -1 - napht hyl pyrrol -3-yl ] nethyl }-4 : oro- .
met hyl phenyl ) pi perazine; mp. 68-70 C, Ms: mz 560 (M+l) 61. Idﬁf&ﬁbédw

[ 5- (4-chl orophenyl)-2-met hyl -1 -napht hyl pyrrol -3-yl] et hyl }-4-(2-pyridyl)
pi perazine; mp. 68-70 C, MS: nlz 493 62. 5-[(4-f [ 5
-(4-chl orophenyl)-2-nethyl - | -naphthyl pyrrol-3-yl] nethyl } -piperazinyl)

met hyl ] - 2H benzo[ d] 1, 3-di oxol ane; mp. 70-72 C, Ms: mlz 550 (M+1l) 63. 1-{

[ 2- (4-chl orophenyl ) -5- et hyl -1 - napht hyl pygrol - 3-yl ] met hyl } - 4- (2- net hoxy
phenyl ) pi perazine; thick oil, M5 mz 522 (NH) 1 19 March 2007 34 64. 1-{
[ 2- (4- chl orophenyl ) - 5-net hyl -1 - napht hyl pyrrol -3-yl ] nethyl }-4-(3-trifluoro
met hyl phenyl ) pi perazi ne; mp. 78-80 C M5: nifz 560 (I\/Hrl) 65 1-{

b por asi ne 5T I Ao RS hbr 3 e Cepp v oagl St ke B ﬁspﬁghwpy“ >
by s dyl LS?LS%%WW?% A ! *ﬁ*é%n?z”@o% i sy i

e st gt 8 e
ICr\)|21(5 (Z chl olro 9“1’)ﬂ[ﬂ§ﬁ al"WS?nw 5%%#% hyl ,phenyl ) pi perazi nyl ] met hyl } - 2-
N Eyiﬁyéﬂﬁﬁﬁﬁﬁﬁﬁﬁ%ﬂd ) oA T ABpor Doy kgl nyffﬁl‘#gyﬁy e o1
-4 pyridyl carmfmda}carhdmamtdmmc%LSOWEMﬁimjm N ‘
N- (3-{[ 4- - 5- (4-
Dheny!) - Z(ﬁﬂlﬁﬁ‘é&’&ﬂﬂemﬁf WA el E%a@%‘l egﬂfzg},z; E%edri‘i‘?é%@é@yf’m(z sa4
(Mr1) - 71, Neyéro f}g @lﬁyﬁﬂg)l%a%xﬁﬂud% 1{1'1p 175177 C, MS: m/z 16 (M+1)

[4- (4-fluorophenyl)pi'perazi nyl ] yI'}-5-met hyl pyrrol yl)
pyri dyl car %Mﬁ(@ehlomgmen}?l@s?{ﬂ@ tmm:ornmzﬂﬁ[phew\mﬁpermﬂ]methyl}—2—

N-(2-(4-chlor O&ﬂjﬁp}frrglyﬁ ﬁ{-kyrléy%canggga% henyHQD 1P @ M§ym)zrg% M li)5_ et hyl

69. N-(5-(4-chlorophenyl)-3-{[4-(2-pyridyl)piperazinylJmethyl } -2-methylpyrrolyl)-4-
pyridylcarboxamide; thick oil, MS: m/z 487 (M+1)

70. N-(3-{[4-(2H-benzo[d]1,3-dioxolan-5-ylmethyl)piperazinylJmethyl}-5-(4-chloro
phenyl)-2-methylpyrrolyl)-4-pyridylcarboxamide; m.p. 69-71° C, MS: m/z 544 (M+1)

71. N-(2-(4-chlorophenyl)-3-{[4-(4-fluorophenyl)piperazinyl|methyl } -5-methylpyrrolyl}-4-
pyridylcarboxamide; m.p. 70-72° C, MS: m/z 504 (M+1)

72. N-(2-(4-chlorophenyl)-3-{[4-(2-methoxyphenyl)piperazinylJmethyl }-5-methyl
pyrrolyl}-4-pyridylcarboxamide; m.p. 92-94° C, MS: m/z 516 (M+1)

73. N-(2-(4-chlorophenyl)-3- {[4-(3-trifluoromethylphenyl)piperazinyl jmethyl }-5-
methylpyrrolyl)-4-pyridylcarboxamide; m.p. 144-146° C, MS: m/z 554 (M+1)

74. N~(2-(4-chlorophenyl)-3-{[4-(2-pyridyDpiperazinylJmethyl }-5-methylpyrrolyl)-4-
pyridylcarboxamide; thick oil, MS: m/z 487 (M+1)

75. N-(3-{[4-(2H-benzo[-d]1,3-dioxolan-5-ylmethyl)piperazinylJmethyl} -2-(4-
chlorophenyl)-5-methylpyrrolyl)-4-pyridylcarboxamide; m.p. 65-67° C, MS: m/z 544
(M+1)

76. 4-(4-fluorophenyl)-1- [(Z-méthyl-S -phenyl-1-(2-pyridyl)pyrrol-3-yDmethyl]piperazine;
m.p. 126-128° C, MS: m/z 427 (M+1)

77. 4-(2-methoxyphenyl)-1-[(2-methyl-5-phenyl-1-(2-pyridyl)pyrrol-3-yDmethyl]
piperazine; m.p. 92-94° C, MS: m/z 439 (M+1)

78. 4-(3-trifluoromethylphenyl)-1-[(2-methyl-5-phenyl-1-(2-pyridyl)pyrrol-3-yl)
methyl]piperazine; m.p. 106-108° C, MS: m/z 477 (M+1)



pyrrol yl)-4-pyridyl carboxam de; mp. 92-94 C, M5 mz 516 (Mtl) 73.

N- (2- (4-chl orophenyl)-3-{[4-(3-trifluoromethyl phenyl) pi per azjgwhtinespy! } - 5-
met hyl pyrrol yl)-4-pyridyl carboxam de; mp. 144-146 C, M5 mz 554 (M+l) 74.

N- (2- (4-chl orophenyl) - 3-{

[ 4-(2-pyridyl)piperazinyl]nethyl}-5-nmethyl pyrrolyl)-4- pyridyl carboxam de;

thick oil, M5 mz 487 (M) 75.

N-(3-{[4-(2H benzo[ -d] 1, 3-di oxol an-5-yl et hyl ) pi per azi nyl ] met hyl } - 2- (4-

chl orophenyl ) - 5- met hyl pyrrol yl) - 4- pyrldyg§arboxan1de mp. 65-67 C, M5: mz

544 (M+l) 76. 4-(4-fluorophenyl)-1- [(2-7nethyl-5-phenyl- |
-(2-pyridyl)pyrrol -3 yl)nethyl]plpera2|ne mp. 126-128 C, Ms: nmlz 427
(M) 77.4-(2- nethoxyphenyl) - [(2-methyl -5 -phenyl- | -(2-pyridyl)pyrrol-3
-yl ) et hyl ] erazine; mp. 92 94 C, M5: mz 439 (Mt1l) 78.

4-(3-trifl dér myuhrghérp}am)ylil- (2 pyrinstipy ol 3 pherehyl]-4-((2-pysidyisipyregineo! -B.py| )
met hyl ] pi pera 8 MS: mz 477 (M+1l) 19 March 2007 35 79.

1-[ (2- met hyl - éhgﬁé%gigﬂs %b%ﬁ%@§%ppyrrol 3-yl)methyl]-4-(2- pyridyl)piperazi
ne; mp. 3385t @Q (@*m Herﬂfl-Q-%g@ﬁq)d ﬁg?'rrgl i%ﬁﬁeﬂgﬂpfﬂ%}ﬁﬁlﬂﬁn&ﬂﬁ?ﬂ[—f

-(2-pyri dyl)pyrro met hyl'] pi perazi
benzo[ d] 1, 3- dlvamxo[déhé dlmzmlmc thidk oiVBAS rmta WM—P\MI

ot e e PR SRR ol A s
82. 4- (2- net hqaamftﬁnwls 1d/z[405(Retihy! - 2- phenyl - |

-(2- pyrldyl)p rrol-3-yl)methyl] “piperazine; mp. 120-122 C, MS. nfz 439
( M#1) -(2- methoxyp enyl)-1-[(5-methyl- 2—phenyl-1 -(2-pyridyD)pyrrol- 3—yl)methy1]

P A B -2
L (5, et hghg dﬂ(ﬁﬂﬁﬁ%ﬁo:ﬁetﬁ%@ﬁ%‘%}%{ pr\ﬁ'éflﬁ!l-z%Tﬁh}lﬂﬁtﬁﬁﬁdy‘hp@rﬁbpﬁ-Wi'ﬁ{éﬂ)xﬁj per azi
piperazine; thick oil, MS: m/z 477 (M+1)
84. 1-[(5-methyl-2-phenyl-1-(2-pyridy])pyrrol-3-yl)methyl]-4-(2-pyridyl)piperazine;  thick
oil, MS: m/z 410 (M+1)
85. 5-({4-[(5-methyl-2-phenyl-1-(2-pyridyl)pyrrol-3-yl)methyl]piperazinyl }methyl)-2H-

benzo[d]1,3-dioxolane; thick oil, MS: m/z 467 (M+1)

87. 4-[(2-methyl-1,5-diphenylpyrrol-3-yl)methyl]-1,4-thiazaperhydroin-1-one; m.p. 135-
137° C, MS: m/z 365 (M+1)

88. 4-[(2-methyl-1,5-diphenylpyrrol-3-yl)methyl]-1,4~thiazaperhydroin-1,1-dione; m.p. 140-

142° C, MS: m/z 381 (M+1)

89. N-[5-(4-chlorophenyl)-2-methyl-3-(1,4-thiazaperhydroin-4-ylmethyl)pyrrolyl}-4-
pyridylcarboxamide; m.p.220-222° C, MS: m/z 427 (M+1)

90, 2-[3-(hydroxymethyl)-5-methyl-2-phenyl-4-(1,4-thiazaperhydroin-4-ylmethyl)
pyrrolyl]butan-1-ol; m.p. 102-104° C, MS: m/z 375 (M+1)

91. 2-[2-methyl-5-phenyl-3-(1,4-thiazaperhydroin-4-ylmethyl)pyrrolyljbutan-1-0l; m.p. 90-
92° C, MS: m/z 345 (M+1)

Microbiology :

Pharmacological Testing
The ability of the compounds of the invention to display antimycobacterial activity can be

assessed by growth inhibition assays BACTEC 460 TB System and in vifro agar dilution

method as shown in the examples given below.




85. 5-({4-[(5-nethyl-2-phenyl- |

-(2-pyridyl)pyrrol -3-yl)nethyl]pi perazinyl } nethyl)-2H benzo

1, 3-di oxol ane; thick oil, M5 mz 467 (M1l) 87. L8arch 2007

4-[(2-met hyl - 1, 5- di phenyl pyrrol -3-yl) et hyl ] -1, 4-t hi azaper hydr oi n- 1- one;

mp. 135- 137 C, Ms: mlz 365 (M1) ;
88. 4-[ (2-net hyl - 1, 5-di phenyl pyrrol -3-yl)nethyl]-1, 4-t hi azaperhydroin-1,1-dio f
ne; mp. 140- 142 C, Ms: mz 381 (Ml) 89.
N-[ 5- (4-chl orophenyl ) - 2- et hyl - 3- (1, 4- 'Itvgbazaper hydr oi n-4-yl net hyl ) pyrrol yl ] -

4- pyridyl carboxam de; m p. 220-222 C, - mz 427 (Mrl)

90. 2-[ 3- (hydr oxynet hyl ) - 5- net hyl - 2- phenyl - 4- (1, 4- t hi azaper hydr oi n- 4-yl net hyl

) pyrrolyl]butan-l-ol; mp. 102-104 C, Ms. nlz 375 (M1l) 91.

2-[ 2-met hyl - 5- phenyl - 3- (1, 4-t hi azaper hydr oi n-4-yl net hyl ) pyrrol yl ] butan-1-ol;

mp. 90- 92 C, MS: niz 345 (M+l) Mcrobiology : Pharmacol ogi cal Testing The

ability gf e ¢ ounds..of the_ invention to display.antjm/cobacterhal
acti vi tyﬂ’c‘aflzn'tbbglr(%{a@slels1 gnét&orbf ng r &K h lplﬁﬁflbﬁs?%ﬂoa eg%{é'gn A%I’ é@%ﬁnTﬁh’@@%m
and in Vidneentagioh @I Hearibeetensy agdishiedvihiiN cdifo@¥aeP | fBmelh V@) oferesnt 19

March 2007 36 In vitro growth inhibition and agar dilution assay to
det er ni &VeIRENFHORseREMSigANIBty FgwerdHE ernesaagant i) ofddsiwbersalgsiseMogyium,

i ndi cate f.CO u f formula (1| f pr nt___invention posse S
stgn 11 ot R PGt . T B hidunll oR O TR orerdh Ssptn BERCRERS o
M fortigtbwih ofaditly Msiskauns@ghé of M e R umther, OF ckhapRE 85AbeloRVEREHR A
also inhibits the growth of drug resistant strains of M tubercul osis.

Fur t her ,methed dx diept expegimeatel fubannlgsis dnimiee.alThareempeunds afr Batpresepe ivivatioml
t uber Cu!iﬁ&ﬁc%%llblgtgé?eﬁﬁggg&? LRTRRUALS igfcoh{fagriggnet%elg}é)mgéﬁgéé c%aaésl l{gg%iﬁlﬁg.z Jlf%g ter

pr otection a SeS I n conpari son nown
The conpaippdadcan teerdiaddnyinkertdirsiiaitseuticid hampaggons. cal conpositions. in

vitro Gowmh Inhibition assay :

in vitro Growth Inhibition assay :
The ability of the compounds of present invention to inhibit the growth of Mycobacterium
species was determined by the BACTEC 460 TB system. The reference strain M. tuberculosis
H3;7Rv ATCC 27294 was grown in Middlebrook 7H9 broth containing 10% ADC supplement at
37°C on a rotary shaker at 150 rpm for 7days.” The turbidity of the culture was adjusted to 1.0
Mec farland. The Middlebrook 7H12B medium vials were seeded with 0.1ml of the 1.0 Mc

. farland adjusted M. tuberculosis culture. In the control vials 0.1ml of the culture was added after
100 fold dilution of the initial inoculum. Stock solution of Img/ml of each compound was
prepared in DMSO in separate sterile tubes. The compounds were further diluted to
concentration of 25pg/100 1. 0.1ml was than added to the 7HI12B vial containing
mycobacterial culture so that final concentration of the compound is 6.25 pg/ml. The cap in all
the vials were cleaned with iéopropyl alcohol and kept in racks. The vials were then incubated at
37° C without shaking. Test vials was read daily on the BACTEC system till the GI of the
control vial reached > 30. Once the GI in the control reached 30 AGI(GI = GI ) — GI (5.1 )was
determined for all test and control vials. If AGI of test vial is less than that of the control vial the

culture was sensitive to the test compound.

Table-1 gives the in vitro activity observed for the compound of formula (I) against sensitive

and resistant strains of M. fuberculosis.



The ability of the conpounds of present invention to inhibit the growh of
Mycobacterium species was determ ned by the BACTEC 460 TB sygsgdgﬁ‘ (]A'Pe
reference strain M tuberculosis H37Rv ATCC 27294 was grown I n (23 ebr ook
7H9 broth containing 10% ADC suppl enment at 37C on a rotary shaker at 150
rpmfor 7days. The turbidity of the culture was adjusted to 1.0 M farl and.
The M ddl ebrook 7H12B nediumvials were seeded with 0.1m of the 1.0 M

farl and adjusted Mtuberculosis culture. In the control vials 0.1n of the
culture was added after 100 fold dilutign of the initial inoculum Stock
solution of I ng/ M of each conpound was ?%repared in DMSO i n separate

steril e tjubes. The conpounds were further diluted to concentration of
259/ 100 N1. 0.1m was than added to the 7H12B vial containing nmnycobacteri al
culture qo that final concentration of the conpound is 6.25 g/m . The cap in
all thelvials were cleaned with isopropyl alcohol and kept .in racks. The
vial s werfe then incubated at 37 C without shaking. Test vials was read
daily on ithe BACTEC systemtill the G of the <control vial reached > 30.
Once theld in the control reached 30 AQ(Ed =G (n) - G (n_r) )was
determned for all test and control vials. If AG of test vial is less than
that of tlhe control vial the culture was sensitive to the test conpound.
Table-1 gives the in vitro activity observed for the conpound of forrmula (I)
agai nst densitive and resistant straif#Pled M tubercul osis. 19 March 2007
37 Tableql Sr Conmpound Growth inhibition MC nml against No. No. of
M t ubercyl osis_Mtuberculosis dinical isolates 27294 27294 Sensitive
Resi stanf (ISrl (+CGmpodnds- Lx@weh Drhihifdon QRIS pg/mb) 4bathsP-8.0 4.0-8.0 0B 6 -
ND 04 2 1 0.|2%0.(0.M®&5- 0. 25| Cof B tedbeeulddd 4 M 1hberrifbsitS] €lificH iSoldbed
27294 27294 Sensitive | Resistant

01 1 + 0.5 0.5-2.0 2.0-4.0

02 89 + 1.0 2.0-8.0 4.0-8.0

03 6 - ND

04 2 + 0.25 0.125-0.25 0.25-1.0

05 4 + 0.5 (.25-1.0 0.5-4.0

06 7 + 4.0 1.0-4.0 2.0-4.0

07 8 + 1.0 6.5-1.0 - 1.0-4.0

08 10 + 1.0 1.0-2.0 1.0-4.0

09 3 + 0.125 0.125-0.25 0.25-0.5

10 9 - ND

11 5 + 0.25 0.5-1.0 0.5-2.0

12 21 + 0.5 0.5-1.0 1.0-4.0

13 87 + 3.0 8.0-16.0 8.0->16.0

14 88 + 0.5 1.0-4.0 2.0-8.0

15 14 + 4.0 4.0-8.0 4.0-8.0

16 90 - >16.0 >16.0 >16.0

17 91 + 4.0 4.0-8.0 8.0->16.0

18 13 + 0.5 0.5-2.0 1.0-2.0

19 22 + 2.0 2.0-4.0 2.0-4.0

20 11 + 1.0 0.5-1.0° 0.5-2.0

21 23 + 0.25 0.25-1.0 0.25-1.0

22 12 + 0.25 0.25-0.5 0.5-1.0

23 46 + 2.0 2.0-4.0 4.0-16.0

24 48 + >16.0 >16.0 >16.0

25 47 + 0.25 0.25-1.0 1.0-4.0

26 44 + 1.0 1.0-2.0 2.0-4.0

27 45 + 0.5 0.5-2.0 4.0->16.0

28 50 + 2.0 2.0-4.0 4.0-16.0

29 24 - + 8.0 4.0->16.0 4.0->16.0

30 17 + 2.0 2.0-4.0 4.0-8.0

31 18 - ND ' -

32 19 - 16.0 8.0->16.0 >16.0

33 20 + 2.0 1.0-4.0 4.0-8.0

34 16 + 2.0 2.0-4.0 4.0-16.0

35 15 + 0.5 0.5-1.0 4.0-8.0

36 60 + 4.0 2.0-8.0 4.0-16.0

37 62 + >16.0 >16.0 >16.0




06 7+ 4.0 1.0-4.0 2.0-4.0 078 +1.00.5-12.0 1.0-4.0 08 10 + 1.0 1.0-2.0
1.0-4.0 09 3 + 0.125 0.125-0.25 0.25-0.5 10 9 - ND 11 5 + 4¥5.RofyAL O
0.5-2.0 12 21 + 0.5 0.5-1.0 1.0-4.0 13 87 + 8.0 8.0-16.0 8.0->16.0 14 88
+ 0.5 1.0-4.0 2.0-8.0 15 14 + 4.0 4.0-8.0 4.0-8.0 16 90 - >16.0 >16.0
>16.0 17 91 + 4.0 4.0-8.0 8.0->16.0 18 13 + 0.5 0.5-2.0 1.0-2.0 19 22 +
2.0 2.0-4.0 2.0-4..0 20 11 + 1.0 0.5-1.0 0.5-2.0 21 23 + 0.25 0.25-1.0
0.25-1.0 22 12 + 0.25 0.25-0.5 0.5-1.0 23 46 + 2.0 2.0-4.0 4.0-16.0 24 48
+ >16.0 >16.0 >16.0 25 47 + 0.25 0.25-149 1.0-4.0 26 44 + 1.0 1.0-2.0
2.0-4:.0 27 45 + 0.5 0.5-2.0 4.0->16.0 2728 50 + 2.0 2.0-4.0 4.0-16.0 29 24
+ 8.0 4.0->16.0 4.0->16.0 30 17 + 2.0 2.0-4.0 4.0-8.0 31 18 - ND 32 19 -
16.0 8.0->16.0 >16.0 33 20 + 2.0 1.0-4.0 4.0-8.0

38 25 + 2.0 2.0-4.0 4.0

39 32 - >16.0 >16.0 >16.0

40 26 + 1.0 2.0 4.0-16.0

41 33 + 2.0 2.0-3.0 4.0-8.0

42 27 + 2.0 1.0-4.0 8.0

43 36 + 0.5 0.5-1.0 1.0-4.0

44 30 + 2.0 2.0-4.0 4.0-16.0

Table-I (Contd.....)

45 | 34 | + [ 16.0 116.0-16.0 >16.0

46 28 - 2.0 1.0-4.0 4.0-16.0

47 35 + >16.0 >16.0 >16.0

48 29 + >16.0 >16.0 >16.0

49 41 - >16.0 >16.0 >16.0

50 37 - 16.0 8-16.0 16->16.0

51 43 - >16.0 >16.0 >16.0

52 39 + 4.0 4.0-8.0 8.0->16.0

53 42 + 8.0 8.0 3.0->16.0

34 38 - >16.0 >16.0 >16.0

55 55 - >16.0 >16.0 >16.0

56 51 - >16.0 >16.0 >16.0

57 56 + 8.0 8.0 8.0-16.0

58 52 + _ 8.0 8.0 8.0-16.0

59 57 + >16.0 >16.0 >16.0

60 53 - >16.0 >16.0 >16.0

6] | . 58 + 8.0 8.0 8.0-16.0

62 54 + 2.0 4.0 4.0

63 64 - >16.0 >16.0 >16.0

64 61 + 4.0 4.0-8.0 4.0-8.0

65 59 - >16.0 >16.0 >16.0

66 63 + 8.0 4.0-8.0 4.0-16.0

67 Isoniazid + 0:25 0.125-0.25 | 8.0->16.0

68 | Rifampicin + - 0.25 0.25 4.0-16.0

Table-II gives the MIC values of compound of formula (I) against different species of

Mycobacteria.

Table-II
Sr. | Compound MIC (ug/ml)
No | No. M.tuberculosis M. avium- M. fortuitum | M.kansasii
Sensitive Resistant intracellulare | (n=8) n=2)
(n=17) (n=26) complex (n=13)
1 2 0.125-0.25 0.25-1.0 4,0-8.0 8.0-16.0 8.0
2 3 0.125-0.25 0.25-0.5 4.0-8.0 4.0-8.0 4.0
3 5 0.5-1.0 1.0-2.0 4.0-8.0 8.0-16.0 8.0
4 Isoniazid |  0.25 8.0->16.0 8.0->16.0 >16.0 >16.0




34 16 +
2.0-8.0
2.0-4.0
2.0 2.0
44 30 +

0 2.0-4.0 4.0-16.0 35 15 + 0.5 0.5-1.0 4.0-8.0 36 60 + 4.0
0-16.0 37 62 + >16.0 >16.0 >16.0 19 March 2007 3 2.0
0 39 32 - >16.0 >16.0 >16.0 40 26 + 1.0 2.0 4.o-§%ﬁ%mﬁg%ﬁés +
0 4.0-8.0 42 27 + 2.0 1.0-4.0 8.0 43 36 + 0.5 0.5-1.0 1.0-4.0
.0 2.0-4.0 4.0-16.0 Table-1 (Contd..... ) 45 34 + 16.0 16.0-16.0

N OB AN

>16.0 46 28 - 2.0 1.0-4.0 4.0-16.0 47 35 + >16.0 >16.0 >16.0 48 29 +
>16.0 >16.0 >16.0 49 41 - >16.0 >16.0 >16.0 50 37 - 16.0 8-16.0 16->16.0

51 43 -
8. 0->16

.0 54 38 - >16.0 >16.0 >16.0 55

>16.0 >16.0 >16.0 52 39 + 4.0 43%-8;0 8.0->16.0 53 42 + 8.0 8.0
5 - >16.0 >16.0 >16.0 56 51 -

>16.0 >16.0 >16.0 57 56 + 8.0 8.0 8.0-16.0 58 52 + 8.0 8.0 8.0-16.0

n: - Number of strains tested

in vitro Agar Dilution assay :

MIC of compounds against strains of Mycobacterium were determined by a reference agar
dilution method as per the NCCLS- M24-T2 recommendations. The compounds were dissolved
in DMSO and diluted twofold to obtain ten serial dilutions of each compound. Appropriate
volume of compounds were incorpérated into duplicate plates of Middlebrook 7HI0 agar
medium supplemented with 10% Middlebrook supplement oleic acid-albumin-dextrose catalase

(OADC) enrichment at concentration of 0.03pg/ml to 16pg/ml. Test organisms (Mycobacterium

‘strains) were grown in Middle brook 7H9 broth containing 0.05% Tween-80 and 10% ADC

supplement. After 7 days of incubation at 37° C the broths were adjusted to the turbidity of 1.0
McFarland standard; the organism were further diluted 10 fold in sterile saline containing 0.10%
Tween-80. The resulting mycobacterial suspensions were spotted (3-501/spot) onto drug
supplemented 7H10 media plates. The plates were sealed and incubated at 37°Cfor 3-4 weeks in
upright position. The MIC was recorded as the highest dilution of the drug that completely
inhibited the growth of test organisms. Test isolates included 10 clinical isolates that were
generally susceptible to common antitubercular agents and 10 strains that were resistant to one
or more standard anti tubercular drugs. Appropriate reference strains and confrol drug was

included in each batch of test.

in vivo studies :

The efficacy of the compounds of present invention was also evaluated in murine model of
pulmonary tuberculosis. Mycobacterium tuberculosis Hy;Rv cultures grown in Middle brook
7HO9 broth containing 0.05% Tween-80 and 10% ADC supplement at 37° C for 7 days on a
rotary shaker at 150 rpm. For, animal inoculation liquid cultures were declumped by brief
sonication and were diluted appropriately in 7H9 broth to obtain a concentration of 1x10’CFU's/
0.2 ml. Four-week-old male outbred Swiss albino mice housed in a pathogen free, biosafety
level 3 environments within microisolator cages were used throughout the study. Infections

were produced by intravenous inoculation of 0.2 ml of declumped M. tuberculosis




59 57 + >16.0 >16.0 >16.0 60 53 -

8.0-16.0 62 54 + 2.0 4.0 4.0 63 64 -
4.0-8.0 4.0-8.0 65 59 -

>16.0 >16.0 >16.0 61 58 + 8.0 8.
>16.0 >16.0 >16.0 64
>16.0 >16.0 >16.0 66 63 + 8.0 4.0- 4.0-16.0 67

| soniazid + 0:25 0.125-0.25 8.0->16.0 68 Rifanpicin + O. 25 0.25 4.0-16.0

Tabl e-11

speci es of Mycobacteria. Table-II

Sr.
tuberculosis Mavium M fortuitum M kansasi i
intracel lulare (n=8) (n=2)
0.25-1.0 4.0-8.0 8.0-

(n=17) (n=26
16.0 8.0 230125

gives the M C val ues of conpound of formula (1) against different
Compound MC/m No No. M
Sensi tive Resi stant
(gorrpl ex (n=13) 1 2 0.125-0.25
25 0.25-0.5 4.0-8.0 4.0-8.0 4.0

350.5-1.01.0-2.0 4.0-8.0 8.0-16.0 8.0 4 Isoniazid 0.25 8.0->16.0

8.0->16.0 >16.0 >16.0 19 l\/arch 2007 39 n: -
M C of conpounds agai nst strains of

vitro Agar

Dilution assay

Number

of strains tested in

Mycobact zvRuﬂmsmeﬂ«smldatoecamdabtmlb\;ena F@hoerieg odedparmicdi were irandomgy istribiged ax

t he NCCL
di | uted

Rt aore

recommendat i ons.

2% en seria

The conpounds were di ssol ved

i n DMSO and

di luti ons of each conmpound. Appropriate

Treatment for Initial study started 1 day after infection. For the treatment, the compound No 3
was dissolved and diluted in 50% polyethylene glycol 400 (PEG-400), Isoniazid was dissolved

in sterile water. The drugs were prepared each morning prior to administration. Therapy was

given 5 days a week for four weeks. All the agents were administered by gavage and were dosed

at 50, 25, 12.5 mg/kg of body weight. Control group of infected but untreated mice were killed

at the initiation of therapy (early control) or at the end of the treatment period (late control).

Mice were sacrificed by cervical dislocation 3-5 days after the administration of the last dose of

drug. Target organs i.e. spleen and right lung were removed aseptically and homogenized in

tissue homogenizer. At least 4 serial tenfold dilution of the homogenate was made in 7H9 broth

and plated onto selective Middlebrook 7H11 agar plates in duplicate. The colony counts were

recorded after incubation at 37° C for 4 weeks. The viable cell counts were converted to Logl0

values. A compound showing 2 logl0 reduction in viable counts compared to the early controls

was considered significant.

The in vivo activity of compound No. 3 of formula (I) against M. ruberculosis Hi;Ry ATCC

27294 infection in Swiss albino mice is summarized in Table-IIT

Table-111

Sr. Drug& Dose " Mean Logl0 No. of CFU Mean Log10 no. of
No. (mg/kgday) or group reduction
Lung Spleen Lung Spleen
1 Compound No. 3
50 me/kg 1.97 1.94 2.51 2.64
25 mg/kg 2.13 2.07 235 2.29
12.5 mg/kg 2.63 2.6 1.85 2.03
2 Isoniazid
50 mg/kg 1.95 2,12 2.53 2.51
25 mg/kg 2.16 2.21 2.36 227
12.5 mg/kg 2.93 2.91 1.55 1.72
3 Infected early control 4.48 4.63
4 Infected late control 6.68 6.67

a- inoculation of 10’ cfu/mouse

b- mice were dosed 5 day/week for 4 week. From day 1 -28



vol une of conpounds were incorporated into duplicate plates of M ddl ebrook
71110 agar medi um suppl enented with 10% M ddl ebr ook supplenﬁgyﬂghg&ﬁ

aci d- al bum n-dextrose catal ase (QADC) enrichnent at concentration o

0.03g/mM to 16g/m . Test organi sns (M/cobacterium strains) were grown in

M ddl e brook 7H9 broth containing 0.05% Tween-80 and 10% ADC suppl enent. :
After 7 days of incubation at 37 C the broths were adjusted to the turbidity |
of 1.0 MFarland standard; the organismwere further diluted 10 fold in ;
sterile saline containing 0.10% Tween-8Q; The resulting nycobacteri al
suspensi ons were spotted (3-501/spot) onto drug supplenented 7H10 nedi a

pl ates. The plates were seal ed and i ncubated at 37Cfor 3-4 weeks in upright
position. The M C was recorded as the highest dilution of the drug that
conpletely inhibited the growmh of test organisns. Test isolates included
10 clinical isol dt&sifeusase Rapwn lpghiurunhey Cs‘ﬁ%ﬁ@@tthwcé ey gQRiFAIn
antitubercul ar agents and 10 strains that were resistant to one or nore
standard anti tubercul ar drugs. Appropriate reference strains and control
drug was included in each batch of test. in vivo studies The efficacy of

t he conpounds of present invention was al so evaluated in nurine nodel of

pul monary tubercul osis. Mycobacterium tubercul osis H37Rv cultures grown in
M ddl ¢ bf ol df®; j 9 - 0 . at
37°C for B Au el e aRg BN L o N AR o8y AR AKEHER) PR
liquid c2i20dt egecwer én decd mopedrdaedbindi dafys psarinfeatibromdited covepisdi nitheisoniazid
appropriately in 7119 broth to obtain a concentration of 1x107CFU s/ 0.2

m . Four® ARFEREHEYS e %b%ﬁibred Swi ss al bino mice housed in a pathogen free,
bi osafety |evel 3 environments within mcroisolator cages were used

t hroughout the study. Infections were produced by intravenous inoculation
of 0.2 m of declunped M tubercul osi ¥aBR-IVar ch 2007 40 H37R'suspensi on
into caudal tail vein. Follow ng infection mce were randomy distributed in
di fferent groups of six each. Treatnment for initial study started 1 day

after infe¢liqn. TFOT Q. EFRL Ment, W@ar@@@%ﬁ%ﬁof“ﬁ@ VR TR VR ofNd
diluted in|56% pol yGiMWdare od¥sip! 400 (PEG 400), Tsonfazi d Wagctfhn$SO! ved
Lung Spleen Lung Spleen
1 Compound No. 12
50 mg/kg 2.74+0.36 2.78+0.32 2.85 3.17
25 mg/kg 2.87+0.15 | 2.83+0.29 | 2.72 3.12
12.5 mg/kg 4.18+0.38 | 4.41+026 | 1.41 1.54
2 Isoniazid
50 mg/kg 2.97+0.46 | 2.89+027 | 2.62 3.06
25 mg/kg 3.19+0.6 3.08+0.44 2.4 2.87
12.5 mg/kg, 4.56+0.24 | 4.93+0.42 1.03 1.02
3 Infected early control 5.59+0.29 5.95+0.42
4 Infected late control 7.3+0.2 7.27+0.42

a- inoculation of 10’cf/mouse b- mice were dosed 5 day/week for 4 week. From.
day ! -28

c- difference in mean log10 number CFU from that of early controls

The in vivo efficacy of Compound No. 3 of formula (I) against M. tuberculosis (Resistant
strain)® treated 01 day post-infection in mice model and its comparison with isoniazid is

summarized in Table-V.



in sterile water. The drugs were prepared each norning prior to

adm ni stration. Therapy was given 5 days a week for four weekgp,fbhot he
agents were adm ni stered by gavage and were dosed at 50, 25, 12.5 ny/kg of
body wei ght. Control group of infected but untreated mce were killed at
the initiation of therapy (early control) or at the end of the treatnent
period (late control). Mce were sacrificed by cervical dislocation 3-5
days after the adm nistration of the |last dose of drug. Target organs i.e.
spl een and right lung were renoved asepth?ally and honogeni zed in tissue
honogeni zer. At least 4 serial tenfold difution of the honbgenate was nade
in 7H9 broth and plated onto selective Mddl ebrook 7HLI agar plates in
duplicate. The colony counts were recorded after incubation at 37 C for -4
weeks. The viable cell counts were converted to Logl0 values. A conpound
showing 2 | ogl O reduction in viable counts conpared to the early controls
was considered significant. The in vivo activity of conpound No. 3 of
formula (1) against M tuberculosis H37Rr ATCC 27294a infection in Sw ss
al bino mce is summari zed in Table-111 Table-I111 Sr. Drug& Dose b Mean
Logl O No. of CFU Mean Logl O no. of No. (ng/kgday) or group reduction Lung
Spl een Lung Spleen 1 Conpound No. 3 50 ng/kg 1.97 1.94 2.51 2.64 25 ny/kg
2.13 2.07 2.35 2.29 12.5 ng/kg 2.63 2.6 1.85 2.03 2 Isoniazid 50 ny/kg
1.95 2.12 2.53 2.51 25 ng/kg 2.16 2.21 2.36 2.27 12.5 ng/kg 2.93 2.91 1.55
1.72 3 Infected early control 4.48 41631yl nfected | ate control 6.68 6.67
a- inoculation of 10 cfu/ nouse

Sr. Drug& Dose " Mean Log10 No. of CFU Mean Logl0 No. of
No. (mg/kgday™) or group reduction
Lung Spleen Lung Spleen
1 Compound No. 3
50 mg/kg 1.99+0.3 1.97+0.4 248 2.66
25 mg/kg 2.3+0.17 2.2+0.31 2.17 243
12.5 mg/kg 2.98+0.5 2.91+0.4 1.49 1.72
2 Isoniazid
50 mg/kg 4.43+0.5 - | 4.7+0.31 0.04 -0.07
25 mg/kg 5.12+0.6 543+0.5 -0.65 -0.8
12.5 mg/kg 5.84+0.4 5.79+0.4 -1.33 -1.16
3 Infected early control 4.47+0.31 4.63+0.21
4 Infected late control 6.39-+0.5 6.23+0.21

a- inoculation of 10’ efu/mouse
b- mice were dosed 5 day/week for 4 week. From day 1 -28

c- difference in mean logl0 number CFU from that of early controls

The in vivo efficacy of Compound No. 12 of formula (I) against M. fuberculosis Hy; Rv ATCC
27294 treated 01 day post-infection in mice model and its comparison with isoniazid is

summarized in Table-VI,

Table-VI

Sr. Drug& Dose " Mean Logl0 No. of Mean Logl0 No. of

No. | (mg/kgday™) or group CFU reduction ©
Lung Spleen Lung Spleen

1 Compound No. 12

50 mg/kg 1.89+0.24 | 1.94+0.23 | 2.68 2.75

25 mg/kg 2.1 +0.24 |2.13+0.28 | 247 2.56

12.5 mg/kg 2.34+0.18 |226+021 |2.23 2.43




b- mce were dosed 5 day/week for 4 week.

c- difference in nmean | ogl O nunmber CFU fromthat of early coptyigls
vivo efficacy of Conpound No. 12 of fornula (1) against M tubercu
treated 14 days post-infection

is sunmarized in Table-1V. Table-1V Sr.
(nmg/ kgday ) or
1 Conpound No. 12 50 ng/ kg
87+0.15 2.83+0.29 2.72 3.12

H37Rv ATCC 27294a infection in mce nodel
and its conparison with isoniazid
Drug& Dose b Mean Logl O No.
group reduction °~ Lung S | een Lung Spl een
2.74+0.36 2.78+0.32 2.85 3.17 25 nu/kg &

of CFU Mean Logl O no.

of

No.

7

0SsI S

mg/ kg 4.18+0.38 4.41+0.26 1.41 1.54 2 Isoniazid 50 nmgy/ kg 2.97+0. 46
2.89+0.27 2.62 3.06 25 ng/kg 3.19+0.6 3.08+0.44 2.4 2.87 12.5 ny/ kg,

4.56+0. 24 4.93+0.42 1.03 1.02 3 Infected early control

12.

Fromday 1 -28 19 March 2007 41

65}3_ein

5

5.59+0. 29 5. 95+0. 42

4 Infected latecontrol 7. 3+0. 2 7 27+0.42 a- inoculatipn of 10 cfu/nouse. b-
nice were doséd 5lepnjazilek for 4 week. From |day 1 -28/c- diffefence in fean
| og 10 nunber CFU from $hamg/kg ear! y2d88m0Bd1 s 21HEr0.38 v) W65ef fi cadypof
Conpound Na. 3 of for mlamgg agai nsL.28k-088berx2ldsd4ds (R84i st ant 2.48train)’
treated 01 |day post-infigcs imprkd n i ¢e.g9wdel amgoi-tosdxonpagi son W7l
i soniazid ijs summarized in Table-V| 19 March 2007

3 Infected early control 4.57+0.2 4.69+0.21 -

4 Infected late control 6.39+0.5 6.2+0.32 -

a- inoculation of 10cfw/mouse

b- mice were dosed 5 day/week for 4 week. From day 1 -28

c- difference in mean logl0 number CFU from that of early controls

While, the present invention has been described in terms of its specific embodiments, certain

modifications and equivalents will be apparent to those skilled in the art and are intended to be

included within the scope of the present invention.

Acute toxicity study in mice

Compound No. 3 of formula (I) was administered, as a single oral dose, in Swiss albino mice.

Two dose levels of 500 and 2000 mg/kg were employed. The mice were observed for 14 days.

No clinical symptom or mortality was observed. The mice were sacrificed on day 15 but no

pathological changes were seen in any organ. Therefore LDj was >2000mg/kg by oral route in

mice. Reported LDsy of INH (Isoniazid) is 139 mg/kg in mice by oral route. Similarly in

compound No. 12 of Formula I, LDy was >500 mg/kg bjz oral route in mice.




42 Table-V Sr. Drug& Dose b Mean LoglO0 No. of CFU Mean Logl0 No. of No.
(nmg/ kgday" 1) or group reduction Lung Spleen Lung Spleen | Cymgendodyo. 3 50
ng/ kg 1.99+40.3 1.97+0.4 2.48 2.66 25 ng/lcg 2.3+0.17 2.2+0.31 2.17 2.43
12.5 ng/ kg 2.98+0.5 2.91+0.4 1.49 1.72 2 Isoniazid 50 ng/kg 4.43+0.5
4.7+0.31 0.04 -0.07 25 ng/kg 5.12+0.6 5.43+0.5 -0.65 -0.8 12.5 ng/kg
5.8+0.4 5.79+0.4 -1.33 -1.16 3 Infected early control
T4.47+0. 31-'4.-63+0.21 4 Infected | ate control 6.39+0.5 6.23+0.21 a-
inocul ation of 10 efu/nmouse b- mce wergdosed 5 day/week for 4 week, From
day 1 -28 c- difference in nmean | ogl 0 nunber CFU fromthat of early controls
The in vivo efficacy of Conpound No. 12 of formula (1) against M
tubercul osis H37 Rv ATCC 27294a treated 01 day post-infection in m ce nodel
and its conparison with isoniazid is summarized in Table-VI. Table-VlI Sr.
Drug& Dose b Mean Logl0 No. of Mean LeEAEMMb. of No. (ng/kgday |) or group
CFU reduction Lung Spleen Lung Spleen 1 Conpound No. 12 50 ng/ kg 1.89+0. 24
1.94+0.23 2.68 2.75 25 ng/kg 2.1 +0.24 2.13+0.28 2.47 2.56

1. A compound of formula (I), its tautomers, enantiomers, diastereomers, N-oxides,

polymorphs and pharmaceutically acceptable salts thereof

Ry Rs

Ry N R,

R

wherein,
Ry is Ci-C4 alkyl, Ci-Cs4 alkoxy, C;-C4 thicalkoxy, trifluoroalkyl, trifluoroalkoxy or,
hydroxyalkyl,

R; is selected from a group consisting of

1) phenyl which is unsubstituted or substituted with 1 or 2 substituents, each independently
selected from the group consisting of halogen, Ci-C4 alkyl, C;-C4 alkoxy, C;-C4
thioalkoxy, nitro, haloalkyl, haloalkoxy, unsubstituted or substituted piperazine,
morpholine, thiomorpholine, pyrrolidine, and piperidine, or

i1) hydroxyalkyl, or

1if) unsubstituted or substituted thiazole, or
iv) unsubstituted or substituted thiadiazole, or
v) unsubstituted or substituted pyridine, or
vi) unsubstituted or substituted naphthalene, or

vii) NHCOR; wherein Rg is aryl, unsubstituted or substituted heteroaryl, unsubstituted or

substituted heterocyclyl.

R; is phenyl or substituted phenyl, aryl, unsubstituted or substituted heteroaryl,
and when one of R, and R; is H, the other is -(CH;),-R7 wherein n = 1-3 and Ry is selected from

the groups

/\ /g
—N N—Rg and —N X
./ n_/



12.5 ng/ kg 2.34+0.18 2.26+0.21 2.23 2.43 19 March 2007 43 2 Isoniazid 50
mg/ kg 2.02+0.31 2.07+0.33 2.55 2.62 25 ng/kg 2.23+0. 33 2. 21;4Q144h 20034 2. 48
12.5 1ng/ kg 2.89+0.27 2.91+0.42 1.68 1.78 3 Infected early control 4.57+0.2
4.69+0.21 4 Infected late control 6.39+0.5 6.2+0.32 - a- inocul ation of
10cfu/ mouse b- mce were dosed 5 day/week for 4 week. Fromday 1 -28 c-
difference in nean 10gl0 nunber CFU fromthat of early controls Wile, the.
present invention has been described in ternms of its specific enbodi nents,
certain nodifications and equivalents w4l be apparent to those skilled in
the art and are intended to be included within the scope of the present

i nvention. Acute toxicity study in mce Conpound No. 3 of fornula (1) was
adm nistered, as a single oral dose, in Swiss albino mce. Two dose |evels
of 500 and 2000 ng/ kg were enpl oyed. The m ce were observed for 14 days. No
cl i ni calWhsysipt Bmidr Phesyt avhiely iraynwibsiéiigddor Fhbstitited withe 1 dacpbdtitusats swrbday

15 but i.cal e r i 0, . erefo S
~2000mg PR et Rl E R R P Bl S SR e PP RS R S0
ng/ kg i nhighlkexyniorcdl arhigu! ealddliiil] dbloyikoRy @OMewisktiNged 1ok ehibstianeiibandyl; LDo
was >500 nq!kg$§ﬂ?oral_route in mce. 19 March 2007 44 CLAIMS 1. A .
conpoundngfostl resupsttuter theterearylp wayubstitated vr sebiifued belgearqybommspbstituted o

N- oxi de%ubsﬁﬁﬂ’sé’ﬁff;ﬁm@ﬁﬁm%&?rlphar maceutical ly acceptable salts thereof Rq nill
R5 ’

m =02 and
X =-NCHs, CHa, 8, SO, or SOy,

such that when R, is phenyl, which is unsubstituted or substituted with 1 or 2 substituents, each
independently selected from the group consisting of halogen, C;-Cy4 alkyl, C;-C4 alkoxy, Ci-Cy4
thioalkoxy, nitro, haloalkyl, haloalkoxy, unsubstituted or substituted piperazine, morpholine,
thiomorpholine, pyrrolidine, and piperidine and R4 is hydrogen; Ry is not C; — C4 alkyl, or X is
not -NCHj, S, SO, or SO,, when m = 1, or X is not -CH,, when m = 0.

2. A compound its tautomers, enantiomers, diastereomers, N-oxides, polymorphs and
pharmaceutically acceptable salts thereof as claimed in claim 1 wherein the compound

of formula (1) is selected from the group of

1-{[1,5-bis(4-chlorophenyl)-2-methylpyrrol-3-ymethyl}-4-(4-fluoro
phenyl)piperazine,

1-{[1,5-bis(4-chloropheny!)-2-methylpyrrol-3-yl]methyl } -4-(2-methoxy
phenyl)piperazine,

1-{[1,5-bis(4-chlorophenyl)-2-methylpyrrol-3-yl]methyl}-4-(3-trifluoro

methylphenyl)piperazine,
1-{[1,5-bis(4-chlorophenyl)-2-methylpyrrol-3-ylJmethyl }-4-(2pyridyDpiperazine,

1-{[1,5-bis(4-chlorophenyl)-2-methylpyrrol-3-ytjmethyl } -4-(2-pyrimidyl) -

piperazine,



(1) RB NRL R wherein, R is Cl-C4 alkyl, Cl-C4 al koxy, Cl-C4 thioal koxy,
trifluoroal kyl, trifluoroal koxy or, hydroxyalkyl, R2 is sel geiedybs@m a
group consisting of i) phenyl which is unsubstituted or substituted with |
or 2 substituents, each independently selected fromthe group consisting of
hal ogen, Cl1-C4 al kyl, Cl1-C4 al koxy, Cl-C4 thioal koxy, nitro, hal oal kyl,

hal oal koxy, unsubstituted or substituted pi perazine, norpholine,

t hi onor phol i ne, pyrrolidine, and piperidine, or ii) hydroxyal kyl, or iii)
unsubstituted or substituted thiazole, ofs iv) unsubstituted or substituted
t hi adi azole, or v) unsubstituted or subs?ituted pyridine, or vi)
unsubstituted or substituted naphthal ene, or vii) NHCOR6 wherein R6 is aryl,
unsubstituted or substituted heteroaryl, unsubstituted or substituted
heterocyclyl. R3 is phenyl or substituted phenyl, aryl, unsubstituted or
substituted heteroaryl, and when one of R4 and R5 is H, the other is

-(CH2), - R7 wher qi el is._sal ed from . the gr.oups./-Om -N N-R8
and -N X 19 Mar ghﬂigobi‘s(%%h\%ﬁ@%@zlﬂ elﬁlﬁ%ﬁﬁfﬁﬁﬂg@ﬂﬁf%@%ﬁ@% tituted or
substituted w teth?)wpdrsiihé,uents each independently selected fromthe

group consisting of halogen, CI-C4 alkyl, Cl-C4 al koxy, C-C4 thioal koxy,
nitro, am no, hal oal kyl, hal oal koxy etc.; unsubstituted or substituted

benzyl ; 4-{[1,5 -bis(4-chloropﬁenyl)—2-methy1pyrrol-3 -yl}methyl}piperazinyl 2-furyl ketone,

5-[(4-{{1,5-bis(4-chlorophenyi)-2-methylpyrrol-3-yljmethyl} pipérézinyl)methyl]-
2H-benzo{d]1,3- dioxolane,

4-{]1,5-bis(4-chlorophenyl)-2-methylpyrrol-3-yljmethyl} piperazinyl  oxolan-2-yl-

ketone,

1-{[1,5-bis(4-chlorophenyl)-2-methylpyrrol-3-yl]methyl }-4-(5-chloro-2-
methylphenyl)piperazine,

N-(3-{[4-(4-fluorophenyDpiperazinyl]methyl } -2-methyl-5-phenyipyrrolyl)-4-
pyridylearboxamide,

N-(3-{[4-(3trifluoromethylphenyl)piperazinyljmethyl } -2-methyl-5-phenyl-
pytrolyl)-4-pyridylcarboxamide,

N-(3-{[4-(2-methoxyphenyl)piperazinyl]methyl}-2-methyl-5-phenylpyrrolyl)-4-

pyridylcarboxamide,

N-(3-{[4-(2-pyridyl)piperazinyl]methyl }-2-methyl-5-phenylpyrrolyl)-4-
pyridylcarboxamide,

N-(2-methyl-5-phenyl-3-{[4-benzylpiperazinyl]methyl } pyrrolyl)-4-

pyridylcarboxamide,

N-{2-methyl-3-[(4-methylpiperazinyl)methyl]-5-phenylpyrrolyl)-4-
pyridylcarboxamide,




unsubstituted or substituted heteroaryl; unsubstituted or substituted

het eroaroyl ; unsubstituted or substltuted dlphenylnethyl @Hﬁ gnﬁxﬁnd X =
-NCH3, CH2, S, SO or S02; such that when R2 is phenyl, %

unsubstituted or substituted with 1 or 2 substituents, each |ndependently
selected fromthe group consisting of halogen, O-C4 alkyl, C-C4 al koxy,

G -C4 thioal koxy, nitro, hal oal kyl; hal oal koxy, unsubstituted or
substituted piperazine, norpholine, thionorpholine, pyrrolidine, and

pi peridine and R4 is hydrogen; R8 is nou_CI - &4 alkyl, or Xis not -NCH3,
S, SO or S@2, when in =1, or Xis not 6H2 when m= 0. 2. A conpound its
tautoners, enantioners, diastereoners, N—OXIdeS, pol ynor phs -and
pharmaceutically acceptable salts thereof as clained in claim| wherein the
conpound of formula (1) is selected fromthe group of

1-{[ 1, 5-bi s(4-chl orophenyl ) -2-net hyl pyrrol -3-y1] nmethyl }-4-(4-fluoro

phenyl ) pi per azi - { . . .

o b1 L4 aht or SoReHI TG eR iy irelenst yistagpsrasiny ey g ety
phenyl ) pi per azi ggp

1, 5- bi 5(4- chl orglgeh%’%jﬁ?ﬁyl) Py b oRAmIe: | 1 et hyl }-4- (3-tri fI uoro
nethylphenyl)plpera2|ne

1-{[ 1, 5- bi s(4-cpl arophe ol h ri ) pi per azi
AR e e 4y pyfartemidh. |
-4-(2-pyrim dyI) pi perazine, 19 March 2007 46 1-{

1, 5-bi s(4-chl orophenyl) - 2- et hyl pyrrol - 3- yI]nEthyI} 4 (di phenyl

met hyl ) pi per azi Ng[2-methyl-5-phenyl-3-(pyrrolidinylmethypyrrolyl}-4-pyridylcarboxamide,

4-{[ 1, 5- bi s(4-chl orophenyl)-2-net hyl pyrrol -3-yl] nmethyl }pi perazinyl 2-furyl
ketone, 5-[(4-{ [1,5-bis(4-chlorophenyl)-2-nethylpyrrol-3-yl]nethyl}

pi per azi nyl) metyblmeBtpenagindlid-43y@txos-BRghylpyrrolyl]-4-pyridylcarboxamide,

N-[2-methyl-5-phenyl-3-(1,4-thiazaperhydroin-4-yimethyl)pyrrolyl]-4-
pyridylcarboxamide,

N-(3-{[4-(4-fluorophenyl)piperazinyl]methyl}-5-methyl-2-phenylpyrrolyl)-4-
pyridylcarboxamide,

N-(3-{[4-(3-trifluoromethylphenyl)piperazinyl}methyl}-5-methyl-2-phenyl
pyrrolyl}-4-pyridylcarboxamide,

N-(3-{[4-(2H-benzo[-d]1,3-dioxolan-5-ylmethyl)piperazinylJmethyl}-5-methyl-2-
phenylpyrrolyl)-4-pyridylcarboxamide,

N-(3-{[4-(4-fluorophenyl)piperazinylJmethyl}-2-methyl-5-phenylpyrrolyl)pyrazin-2-

ylcarboxamide,

N-(3-{[4-(2-methoxyphenyl)piperazinyl]methyl}-2-methyl-5-phenyl
pyrrolyl)pyrazin-2-ylearboxamide,

N-(3-{[4-(3-trifluoromethylpheny})piperazinyljmethyl} -2-methyl-5-
phenylpyrrolyl)pyrazin-2-ylcarboxamide,



4-{[ 1, 5- bi s(4-chl orophenyl)-2-net hyl pyrrol -3-yl ] net hyl } pi perazi nyl

oxol an-2-yl - ket one, 19 March 2007

1-{[ 1, 5- bi s(4-chl orophenyl ) -2- et hyl pyrrol - 3-yl ] net hyl } - 4- (5-chl or o- 2-

met hyl phenyl ) pi perazine, N-(3 - { [4-(4-fluorophenyl) pi perazinyl]nmethyl }

- 2-met hyl - 5- phenyl pyrrol yl )-4- pyridyl carboxam de, N-(3-{ [4-(3
trifluoronethyl phenyl) pi perazi nyl ] nethyl } -2-nethyl-5 -phenyl -

pyrrol yl)-4-pyridyl carboxam de, N-(3-{

[ 4- (2- met hoxyphenyl ) pi per azi nyl ] met hyl } - & met hyl - 5- phenyl pyrrol yl ) -4-

pyri dyl carboxam de, N-(3 - { [4-(2-pyridyl)piperazinyl] nethyl

-2- et hyl - 5- phenyl pyrrol yl )-4- pyridyl carboxam de, N-(2-nethyl-5 -phenyl-3 -
{ [4-benzyl pi perazinyl] methyl } pyrrolyl)-4- pyridylcarboxam de, N-{

2-met hyl - 3-[ (4- net hyl pi perazi nyl ) met hyl ] - 5- phenyl pyrrol yl) -4- )

pyri dyl car boxanhde: [iéZWIHéﬁDmemzmaﬂmqh(m-g{me[tﬁyl(f)zlphwxrm{%ﬂl)pyrazma—

1, 3-di oxol en- 5- i perazi nyl ] net hyl } - 2- met hyl - 5-
phenylpyrrolyl)¥%g%%?¥h§ tar boxam de,

N-[ 2- net hyl - 5- phenyl - 3- (pi peri di nyl net hyl ) pyrrol yl]-4-pyridyl car boxam de,
N-[ [2-methyl-5-phenyl -3-(pyrrolidinylmethyl)pyrrolyl]-4-pyridyl carboxan de,
N- [ 2 et hyl - 3- ( HORpH! 2 H-Ce o [l A rob ralmAthyriBeroTiny g | i rrsdiiraxam de.

N-[ 2- et hyl -5-p %r}x CpCh -1 | 3z hydr.ei n-4-yl met hyl ) pyrrol yl ] - 4-
pyridylcarboxanF e,hﬁﬁfgﬁhﬁq%ﬂé?iﬁgﬁéoroﬁ %nyl)piperazinyl]nethyl}
-5-net hyl - 2- phenyl pyrrol yl )-4- pyridyl carboxam de, N (3- {
[4-(3-trifluoronethyl phenyl) pi ﬁlera_zi nyl ] met hyl } - 5- net hyl - 2- phenyl i
N—(S_— [4-(diphénylmethyl)piperdzinyl jmethyl}-2-methyl-5-phenylpyrrolyl)pyrazin-

2-ylcarboxamide,

N-(3-{[4-(4-fluorophenyl)piperazinyljmethyl}-5-methyl-2-phenylpyrrolyDpyrazin-2-

ylcarboxamide,

N-(3-{[4-(2-methoxyphenyl)piperazinyl}methyl } -5-methyl-2-phenyl
pyrrolyDpyrazin-2-ylearboxamide,

N-(3-{[4-(3-trifluoromethylphenyl)piperazinylJmethyl}-5-methyl-2-
phenylpyrrolyl)pyrazin-2-ylcarboxamide,

N-(3-{[4-(2 —pjfri dyl)piperazinyl]methyl}-5-methyl-2-phenylpyrrolyl)pyrazin-2-

ylcarboxamide,

N-(3-{[4-(2H-benzo[-d]1,3-dioxolan-5-ylmethyl)piperazinyl]methyl} -5-methyl-2-
phenylpyrrolyl)pyrazin-2-ylcarboxamide,

N-(3-{[4-(diphenylmethyl)piperazinylJmethyl } -5-methyl-2-phenylpyrrolyl)pyrazin-

2-ylcarboxamide,

N-(5-(4-chiorophenyl)-3-{[4-(4-fluorophenyl)piperazinyljmethyl}-2-
methylpyrrolyl)pyrazin-2-ylcarboxamide,

N-(5-(4-chlorophenyl)-3-{[4-(2-methoxyphenyl)piperazinyl jmethyl }-2-
methylpyrrolyl)pyrazin-2-ylcarboxamide,



pyrrol yl)-4-pyridyl carboxam de, N-(3- { [4-(2H benzo[-d]

1, 3-di oxol an-5-yl net hyl ) pi per azi nyl ] net hyl } - 5- net hyl - 2- 19 March 2007
phenyl pyrrol yl)-4-pyridyl car boxam de,

N-(3-{[4-(4-fluorophenyl) pi perazi nyl ] net hyl } - 2- met hyl - 5- phenyl pyrrol yl ) pyraz
i n-2- ylcarboxam de, N-(3- {

[ 4- ( 2- met hoxyphenyl ) pi per azi nyl ] met hyl } - 2- net hyl - 5- phenyl

pyrrol yl) pyrazi n-2-yl carboxam de, N-(3- {

[4-(3-trifluoromethyl phenyl) pi perazinyl ]4%9'[ hyl } - 2- met hyl - 5-

phenyl pyrrol yl ) pyrazi n-2-yl car boxam de, T9 March 2007 48 N-(3 - {
4-(2-pyridyl)pip erazinyl] nethyl } -2-nethyl-5-phenyl pyrrolyl)pyrazin-2-
yl carboxam de, N-(3- { [4-(2H benzo [d]

1, 3-di oxol an-5-yl met hyl ) pi per azi nyl ] met hyl } - 2- net hyl - 5-

phenyl pyrrol yl) pyrazi n-2-yl carboxam de, N-(

i 3- {
[4- (di phenyl et lbfy(] )(alc% 01051'16@1% ﬁf hz’:l &fl%mrome%ylphen?/ﬁ%{%réj Ynyli ¥h)?l}05r azin-

2-yl car boxam de,

N-(3-{[4-(4-fl ugfeﬂﬁhﬁw;)lwyﬁsﬂlﬁétmdrwﬁhhaé} 5-met hyl - 2- phenyl pyrrol yl') pyraz
in-2- yl carboxam dé,” 'N- (3~ { [4-(2-nmethoxyphenyl) pi perazinyl ] net hyl }
-5- et hyl - 2- phenyl pyrrol yl)pyra2| n-2-yl carboxam de, N-(3- { [4-(3

ohenyl purror yi') BreaRaGoBies bt ey b iperabiiy Hacisyi) -
N-(3-{[4-(2- pyrfn@ﬂag)lﬁhwlﬁa?&mﬁ]zrsﬁéa!‘l%)&m'édmt hyl - 2- phenyl pyrrol yl') pyrazi n- 2-

yl car boxam de 2H benzo [ -
1, 3-di oxol an- 5-yl et hyI )p| perazi nyl ] met hyl} -5-nethyl -

Fz_e(n)é: BK;LS : ﬁg%lﬁ%%a(% CBJECP %e%g ?@%ﬁﬁﬂ%rop%gsl)pl erazmyl]methyl} 5-

- et hyl - 2- phen%l@ﬂ‘lﬁ/f}ﬁfhﬂ})lﬂ)‘ﬂﬁﬁ-aylcarboxamlde,

N-(2-(4-chlorophenyl)-3-{[4-(2-methoxyphenyl)piperazinyl methyl}-5-
methylpyrrolyl)pyrazin-2-ylcarboxamide,

N-(2-(4-chlorophenyl)-3- {[4-(3-trifluoromethylphenyl)piperazinylmethyl}-5-

methylpyrrolyl)pyrazin-2-ylearboxamide,

1-{{1-(2,4-difluorophenyl)-5-(4-chlorophenyl)-2-methylpyrrol-3-ylJmethyl}-4-(4-

fluorophenyl)piperazine,

1-{[1-(2,4-difluorophenyl)-5-(4-chlorophenyl)-2-methylpyrrol-3-yljmethyl}-4-(2-

methoxyphenyl)piperazine,’

1-{[1-(2,4-difluorophenyl)-5-(4-chlorophenyl)-2-methylpyrrol-3-yljmethyl}-4-(3-

trifluoromethylphenyl)piperazine,

1-{[1-(2,4-difluorophenyl)-5-(4-chlorophenyl)-2-methylpyrrol-3-yljmethyl}-4-(2-
pyridyl)piperazine,

1-{[1-(2,4-difluorophenyl)-5-(4-chlorophényl)-2-methylpyrrol-3-yljmethyl}-4-(4-
diphenylmethyl)piperazine,



2-yl car boxam de,

N- (5-(4-chl orophenyl)-3-{[4-(4-fluorophenyl) pi perazi nyl ] met hylnaréis 2007
met hyl pyrrol yl) pyrazi n-2-yl carboxam de, N-(5-(4-chl orophenyl)-3-{

[ 4- (2- met hoxyphenyl ) pi per azi nyl ] met hyl } - 2-

met hyl pyrrol yl) pyrazi n-2-yl carboxam de, 19 March 2007 49 N-(5 -(4-ch
orophenyl )-3- { [4-(3-trifluoronethyl phenyl)pi perazinyl]nethyl} -2-
met hyl pyrrol yl) pyrazi n- 2-yl car boxam de,
N—(5-(4-ch|orophenyl)-3-{[4-(2-pyridyl)ghperazinyl]nethyl}-z-

met hyl pyrrol yl) pyrazi n- 2-yl car boxam de,

N- (2- (4-chl orophenyl)-3-{[ 4-(4-fl uorophenyl) pi perazi nyl ] net hyl } - 5-

met hyl pyrro |yl)pyrazi n-2-yl carboxam de, N-(2-(4-chlorophenyl)-3- {

[ 4- (2- met hoxyphenyl ) pi perazi nyl ] met hyl } - 5-
mot hyl pyr 1ol yi ) pyll iifdatgarophensRant dehloropigral StinsHidpwptienylimedylied-

[4-(3-trifluoropethyl ph .pi perazi nyl ] met hyl } - 5-

met hyl pyrrol yl) p%%ﬁyﬁp%ﬂ%bj%g?gggam de, 1- { [I

-(2,4-di fl uorophenyl)-5-(4-chl orophenyl ) -2-net hyl pyffol -3-yl]nmethyl)-4-(4-
fl uor ophenyl ) pi perazine, 1-{ [1

- ( t2,h4- di L | uolr ;)p_ (ﬁz[[)1f@,A(-dif@hmli@pﬁbﬁ;kﬂachmmnylbﬁynefbylpmbﬁmt hyl } - 4- (2-
nmet nox en razj.ne = .
2 a difl uor oB*ﬁlilﬁ3‘75%)‘/1-}ﬂl%eﬁ%zéfiﬁl%‘%%%ﬂé‘%ﬁ'?‘?“%’Wé%?ﬁ?fod&?}"}n& _3-yl] et hyl }- 4- (3-

trifluoronethyl phenyl)pi perazine, 1- f [I
-(2,4-difluorophenyl)-5-(4-chl orophenyl)-2-nethyl pyrrol -3-yl]nethyl }-4-(2-
p§/ri dyl ) pi per agl1{&1?/—(3,4—difsuorophenyl)-%-me%ly}—5—phenylp3)r/rrcﬂy3- I]metth}-L-@- vt} (

1-{[1- (2, 4-difl |)-5-(4-chl orophenyl)-2-nmet hyl pyrrol - 3-yl ] net hyl } - 4-
(4- di phenyl netﬂly‘?(Ff?E‘Pe%@?')g%eﬁaénexg Mar ch 2007

1-{[1-(2,4-difluorophenyl)-2-methyl-5-phenylpyrrol-3-yl]methyl }-4-(2-

methoxyphenyl)piperazine,

1-{[1-(2,4-difluorophenyl)-2-methyl-5-phenylpyrrol-3-yllmethyl } -4-(3-

trifluoromethylphenyl)piperazine,

1-{[1-(2,4-difluorophenyl)-2-methyl-5-phenylpyrrol-3-ylJmethyl } -4-(2-
pyridyl)piperazine,

1-{[1-(2,4-difluorophenyl)-5-methyl-2-phenylpyrrol-3-yl]methyl } -4-(4-

fluorophenyl)piperazine,

1-{{1-(2,4-difluorophenyl)-5-methyl-2-phenylpyrrol-3-ylJmethyl} -4-(2-

methoxyphenyl)piperazine,

1-{[1-(2,4-difluorophenyl)-5-methyl-2-phenylpyrrol-3-ylJmethyl} -4-(3-trifluoro

methyiphenyl)piperazine,

1-{[1-(2,4-difluorophenyl)-5-methyl-2-phenylpyrrol-3-yljmethyl}-4-(2-pyridyl)

piperazine,



50
1-{[1-(2, 4-di fl uorophenyl)-2-(4-chl orophenyl)-5-net hyl pyrr ol o3yl s®izhy! } - 4-
(di phenyl net hyl ) pi per azi ne, \
5-[(4-{[21-(2, 4-difl uorophenyl)-5-(4-chl orophenyl)-2-net hyl pyrrol - 3-
yl ] met hyl }pi perazi nyl)nethyl]-2H benzo[d] 1, 3-di oxol ane, 1-{ [
1- (2, 4-di fluorophenyl)-2-nethyl -5-phenyl pyrrol -3-yl ] net hyl }-4-(4-
fl uorophenyl) pi perazine, 1-{ |
1-(2,4-dif|uorophenyl)-2-nethy|-5-pheny|§yrrol-3-y|]nethy|}-4-(2-
met hoxyphenyl ) pi per azi ne, 1-{ :
1- (2, 4-di fluorophenyl)-2-nethyl -5-phenyl pyrrol -3-yl ] net hyl }-4-(3-
trifluoromethyl phenyl) pi perazi ne, 1-
1-(2,4-difluoro henyl?-2-nethy|-5-pheny|pyrrol-3-y|]nethy|}-4-(2-
ri dyl) pi per azil nig3-(4~chigrophenyl)-2-methyl-1-naphthylpyrrol-3-yljmethyl}-4-(2-
(2, 4-difluorophenyl)-5-net hyl -2-phenyl pyrrol -3-yl ] net hyl }-4-(4-
uor ophenyl ) pi %gﬁg%yﬁ]&nyﬁ%lpe}{azme,
{[1-(2, 4-difluorophenyl)-5-nethyl -2-phenyl pyrrol -3-yl] nmethyl }-4-(2-
t hoxyphenyl ) pi perazi ne, 1-{ 5 I i
- (2, 4- di f | uor opheh§i(§-chlonnbieyyl) 2-pridnly | pephtbylpgegl-3-yHmelyl }-4=(8 3riflnotot uor o
t hyl phenyl) pi %ﬁ?%i%ﬁ l)1.- %%.
1- (2, 4-di 1 uor opRemA TEDRBERGPC2. phenyl pyrrol - 3-yI [ met hyl} - 4- (2-pyri dyl )
pi perazine, 19 March 2007 51
1-{[5-(4-ch|orthenyI)-Z-nEthyI-I-naphthylp rrol -3-yl ] methyl}-4-(2-
net hoxypheny! ) pi gé-&rrhlerophenyl)-2-methyl-1-naphthylpyrrol-3-ylmethyl }-4-(2-pyridyl)-
[ 5- (4-chl or ophe %E%igknethyl-l-naphthylpyrrol-3-y|]nethy|}-4-(3-trif|uoro-
nethylphenyl)pig razine, 1-{ [ 5 - (4-chlorophenyl)-2-nethyl -
-napht hyl pyrrol -3-yl] nmethyl } -4-(2-pyridyl)-

5-[(4-{[5-(4-chlorophenyl)-2-methyl-1-naphthylpyrrol-3-ylJmethyl } piperazinyl)
methyl]2H-benzo[d]1,3-dioxolene,

1-{{2-(4-chlorophenyl)-5-methyl-1-naphthylpyrrol-3-yljmethyl }-4-(2-

methoxyphenyl)piperazine,

1-{[2-(4-chlorophenyl)-5-methyl-1-naphthylpyrrol-3-yl]methyl}-4-(3-

trifluoromethylphenyl)piperazine ,

1-{[2~(4-chlorophenyl)-5-methyl-1-naphthylpyrrol-3-ylimethyl }-4-(2-
pyridyl)piperazine,

N-(5-(4-chlorophenyl)-3-{[4-(4-fluorophenyl)piperazinylmethyl } -2-
methylpyrrolyl)-4-pyridylcarboxamide,

N-(5-(4-chlorophenyl)-3-{[4-(2-methoxyphenyl)piperazinyl]methyl}-2-
methylpyrrolyl)-4-pyridylcarboxamide,

N-(5-(4-chlorophenyl)-3-{[4-(3-trifluoromethylphenyl)piperazinyl Jmethyl}-2-methyl
pyrroiyl)-4-pyridylcarboxamide,

N-(5-(4-chlorophenyl)-3-{[4-(2-pyridyl)piperaziny}methyl } -2-methyl-pyrrolyl)-4-

pyridylcarboxamide,



pi per azi ne,

5-[(4-{[5-(4-chl orophenyl)-2-net hyl -1 -napht hyl pyrrol -3-yl ] met|gwhai ferazi nyl
) metlryl]2H benzo[d] 1, 3-dioxolene, 1-{ [2-(4-chlorophenyl)-5-nethyl-I
-napht hyl pyrrol -3-yl ] met hyl }-4-(2- met hoxyphenyl ) pi perazine, 1- {

[ 2- (4-chl orophenyl)-5-nmethyl- | -naphthyl pyrrol-3-yljnmethyl } -4-(3 -
trifluoroinethyl phenyl)piperazine , | - {[2-(4-chlorophenyl)-5-nethyl- |
-napht hyl pyrrol -3-yl ] net hyl }-4-(2- pyridyl)piperazine,

N-(5- (4-chl orophenyl)-3-{[4-(4-fluorophegyl) pi perazi nyl ] met hyl } - 2-

met hyl pyrrol yl)-4-pyridyl car boxam de, %5 (4-chl orophenyl )-3- f

[ 4- ( 2- met hoxyphenyl ) pi perazi nyl Jmethyl }-2- nmethyl p yrro

| yl')-4-pyridyl carboxam de, N (5-(4-chlorophenyl)-3-{
[4-(3-trif|uoronethylphenyl)piperazinyl]nethyl}-z-nethyl

pyrrol yl)-4-pyridyl carboxam de, N-(5-(4-chlorophenyl)-

[4-(2-pyridyl)pi } I cgr boxam de,
19 March 2007 gg%f\ﬁ?s%%% %11 & &OQ&%%S it Bp}%e}a"m}’lﬁ i1yt

1, 3-di oxol an- 5- yhigebphiehyDi-pesazy1pyird B idyyridyleat¥oxaghdlQr ophenyl )

-2-met hyl pyrrol yl)-4-pyridyl carboxam de, N (2-(4-chl orophenyl)-3- {
[4-(4-fluorophenyl) pi perazi nyl ] net hyl }-5-net hyl -

pyrrol yl)-4-pyri )
N (25 (i or ophey T B P Pspesmb e ey s
met hyl pyrrol yl )-paﬂrﬂpM) dylyadyloabkarahide, N (2-(4-chlorophenyl)-
[4-(3-trifluoronethyl phenyl) pi perazi nyl ] methyl }-5-net hyl

pyrrol yl)-4-pyridyl carboxam de, N-(2-(4-chlorophenyl)-3-

f
[ 4- (2-pyridyl) pinpes e2Lngldp BBy 5 L2 iRl B¥A S Plpkeidbinyljmethyl}-5-
methylpyrrolyl)-4-pyridylcarboxamide,

N-(2-(4-chlorophenyl)-3- {[4-(3-trifluoromethylphenyl)piperazinyimethyl } -5-methyl
pyriolyl)-4-pyridylcarboxamide,

N-(2-(4-chlorophenyl)-3-{ [4~(2-pyridyl)piperazinyl]methyl}-5 -methylpyrrolyl)-4-
pyridylcarboxamide,

N-(3-{[4-(2H-benzo[d]1,3-dioxolan-5-ylmethyl)piperazinylJmethyl}-2-(4-chloro
phenyl)-5-methylpyrrolyl)-4-pyridylcarboxamide,

4-(4-fluorophenyl)-1-[(2~-methyl-5-phenyl-1-(2-pyridyl)pyrrol-3-yl)methyl]-

piperazine,

4-(2-methoxyphenyl)-1-[(2-methyl-5-phenyl-1-(2-pyridyl)pyrrol-3-ylmethyl]-

piperazine,

4-(3-trifluoromethylphenyl)-1-[(2-methyl-5-phenyl-1-(2-pyridyl)pyrrol-3-yl)methyl]

piperazine,

1-[(2-methy!-5-phenyl- 1-(2-pyridyl)pyrrol-3-yl)methyl]-4-(2-pyridyl)- piperazine,



pyri dyl car boxam de, N-(3-{ [4-(2H benzo[d]

1, 3-di oxol an-5-yl net hyl ) pi perazi nyi ] net hyl}-2-(4-chloro 19 March 2007

phenyl ) -5- et hyl pyrrol yl)-4-pyridyl ear boxan de,

4- (4-fl Li orophenyl)-1-[(2-nethyl -5-phenyl -1 -(2-pyridyl)pyrrol-3-yl)nethyl]-

pi perazine, 4-(2- rret ho xyphenyl)-1- [(2-nethyl-5-phenyl- |
-(2-pyridyl)pyrrol-3 -yl)nmethyl] - piperazine, 4-(3-trifl

Luor onet hyl pl renyl) - 1 [ (2- et hyl - 5- phenyl -1 -(2-pyridyl)pyrrol-3-yl)nethyl]

pi per azi ne, 53
1-[ (2- et hyl - 5-phenyl -1 -(2-pyridyl)pyrrol -3-yl)nethyl]-4-(2-pyridyl)-

pi perazi ne, 19 March 2007 53 5-({4-[(2-nethyl-5-phenyl-I
-(2-pyridyl)pyrrol-3-yl)methyl]pi perazinyl } net hyl) - 2H

benzo[ d] 1, 3- di oxol (4-f1 uorophenyl met h phenyl

D(2 pyri dyl ) pyr ?aﬁ3‘352~w S TP Byl S oD R RET D 2
- et hyl - 2- phenybengo[ d](lzﬁ-@\? kplg¥s.) pyrrol -3 -yl )nethyl] pi perazi ne,
4-(3-trifluoronethyl phenyl)-1-[(5-nethyl-2-phenyl -1 -(2-pyridyl)pyrrol-3-yl)
met hyl ] pi per azi ﬁ ; L 13091

151 (- ot hyl - 2- BT DOrRReY Il oty pemsl- (3 Ruridy el v et -

pi perazi ne, 5-§@ fizide, (5 -nethyl - 2-phenyl - | -(2-pyridyl)pyrro -3

-yl )met hyl ] pi perazi nyl "}methyl )-2H benzo[d] 1, 3-di oxol ane, 1-{ [

1, 5- bi s(4-chol or ophenyl ) - 2-et hyl pyrrol -3-yl ] nethyl }-4-(3-trifluoronethyl -
phenyl)piperazin

N[5 ( 4 chl or ophaRSesBERt-14Cenetol-Rnhenat-Rarihmerrol 3wt ol vi ] -

4- pyridyl car b%@hrglz
2-[ 3- (hydr oxynet hyl ) 5 met hyl - 2- phenyl - 4- (1, 4-t hi azaper hydr oi n- 4-yl net hyl ) -

~4-(3-rnifluoromethylphenyl)-1-[(5-methyl-2-phenyl-1-(2-pyridyDpyrrol-3-yl)

methyl]piperazine,
1-[(5-methyl-2-phenyl-1-(2-pyridyD)pyrrol-3-yl)methyl]-4-(2-pyridyl)- piperazine,

5-({4-[(5-methyl-2-phenyl-1-(2-pyridylpyrrol-3-yl)methyl]piperazinyl }methyl)-2H-

benzo[d]1,3-dioxolane,

1-{[1,5-bis(4-cholorophenyl)-2-ethylpyrrol-3-yllmethyl}-4-(3-trifluoromethyl-
phenyl)piperazine, '

N-[5-(4-chlorophenyl)-2-methyl-3-(1,4-thiazaperhydroin-4-ylmethyl)pyrrolyl]-4-
pyridyl carboxamide,

2-[3-(hydroxymethyl)-5-methyl-2-phenyl-4-(1,4- th1azaperhydr01n-4 -ylmethyl)-
pyrrolyl]butan-1-ol, and

2-[2-methyl-5-phenyl-3-(1,4-thiazaperhydroin-4-ylmethyl)pyrrolyl]butan-1-ol.



pyrrol yl ] butan-1-ol, and 2-[2-m

et hyl - 5- phenyl - 3- (1, 4-t hi azaper hydr oi n- 4- yInethyl)pyrrolyl]qgwﬂkﬂzmﬁl 19
March 2007 54 3. A pharnaceutically conposition conprising a) atleast one
of any conmpound of anyone of clains | or 2, its tautoners, enantioners,

di astereoners, N-oxides, polynorphs and. pharmaceutically acceptable salts
and b) a pharnmaceutically acceptable carrier thereof. 4. A pharmaceutically
conposition as clainmed in claim3 conprising a solid or liquid preparation.
5. A pharnaceutical conposition as claimgd in claim3 for oral or parenteral
adm nistration. 6. A nmethod of inhibiting the growth of mcrobial cell with
at| east one of a conmpound of fornmula (1), its tautonmers, enantioners,

di astereoners, N-oxides, polynorphs and pharnaceutically acceptable salts
thereof with or w thout pharnaceutical carriers thereof 7. A nmethod as
claimed in claim6 wherein the m cobacterial cell is Mycobacterium
tubercuI03|s, u

conpl ox Al - A PEfar Ellah bl h Ebah ARk %) allas Pl B B Al YiSinyone

m cobact er| alof chafds tli @n3, 1|t91tarmmmé senﬁlﬁfmﬂidr§ldi@stﬁd@mmssNL@hﬂ@D pOIymoﬁilﬁhs and.
antinycobacterial effective unt of atleast one of a conmpound_ of formula
(1), its taBPYRBFEuURHARET &salty and bhe Bearmagcutiqalby aereptabls spiries themeotand
pharmaceutically acceptable salts thereof.with or w thout pharmaceutically
acceptable carriers thereof. 9. A nethod as clained in claim7 for treating
t uber cukosi s A phanmmemedallyhioniposivprdsselsimealdin claih riatomprisifig ansolid or liquid
antlnycobacterlally effective anobunt of atleast one of conmpound of formula
(1) its taut BIFPAEIOBnant i oners, diastereoners, N oxides, polynorphs and
pharmaceutically acceptabl e salts t her eof mﬁth or mﬁthout pharmaceutical ly
acceptable carriers thereof. 19 March 2007

5. A pharmaceutical composition as claimed in claim 3 for oral or parenteral
administration.
6. A method of inhibiting the growth of microbial cell with atleast one of a compound of

formula (I), its tautomers, enantiomers, diastercomers, N-oxides, polymorphs and
pharmaceutically acceptable salts thereof with or without pharmaceutical carriers

thereof.

7. A method as claimed in claim 6 wherein the micobacterial cell is Mycobacterium
fuberculosis, drug resistant M. tuberculosis, M. aviumintracellulare complex, M.

fortuitum, and M. kansasii,

8. A method of treating micobacterial conditions in mammals comprising administration of
an antimycobacterial effective amount of atleast one of a compound of formula (1), its
tautomers, enantiomers, diastereomers, N-oxides, polymorphs and pharmaceutically

acceptable salts thereof. with or without pharmaceutically acceptable carriers thereof.

9. A method as claimed in claim 7 for treating tuberculosis in a mammal which comprises
administration of an antimycobaéterially effeéfﬁ% amount of atleast one of compound of
formula (I) its tautomers, enantiomers, diastereomers, N-oxides, polymorphs and
pharmaceutically acceptable salts thereof with or without pharmaceutically acceptable

carriers thereof.




55 10. A process for preparing a conpound of formula (I) corrprisi ng it RRs

R3 R R2 reacting a conpound of fornmula (V) R3 I NI 1W§Qﬂ IS
Cl-C44 al kyl, Cl1-C4 al koxy, Cl-C4 thioal koxy, trlfluoroal kyl, P (%oal koxy

or, hydroxyalkyl, R2 is selected froma group consisting of i) phenyl which
IS unsubstituted or substituted with 1 or 2 substituents, each independently
sel ected fromthe group consisting of halogen, C -C4 alkyl, Cl-C4 al koxy,

Cl -C4 thioal koxy, nitro, hal oal kyl, hal oal koxy, unsubstituted or
substituted piperazine, norpholine, thigmorpholine, pyrrolidine, and

pi peridine, or ii) hydroxyal kyl, or iii) unsubstituted or substituted

t hi azole, or iv) unsubstituted or substituted thiadiazole, or v)
unsubstituted or substituted pyridine, or vi) unsubstituted or substituted
napht hal ene, or 19 March 2007 56 vii) NHCORS wherein R6 is aryl,
unsubstituted or substituted heteroaryl, unsubstituted or substituted

h I b d
et er O BRSPS SRR Bt oSt w1 o

sel ected fromthe groups

reacting a compound of formula (V)

wherein

Ry is Ci-C4 alkyl, C;-C4 alkoxy, C;-Cy4 thioalkoxy, trifluoroalkyl, trifluoroalkoxy or,
hydroxyalkyl,

R; is selected from a group consisting of
1) phenyl which ts unsubstituted or substituted with 1 or 2 substituents, each independently
selected from the group consisting of halogen, C;-C4 alkyl, C;-C4 alkoxy, Ci-Cy4
thioalkoxy, nitro, haloalkyl, haloalkoxy, unsubstituted or substituted piperazine,
| morpholine, thiomorpholine, pyrrolidine, and piperidine, or

if) hydroxyalkyl, or

1ii) unsubstituted or substituted thiazole, or
iv) unsubstituted or substituted thiadiazole, or
V) unsubstituted or substituted pyridine, or

vi) unsubstituted or substituted naphthalene, or



--N NRg and -x wherein R3 is phenyl which is unsubstituted or substituted
with 1-2 substitutents each independently selected from theqqiQup007

consi sting of halogen, Od-C4 al kyI Cl-C4 al koxy, d-C4 thioal koxy, nitro,
am no, hal oal kyl, hal oal koxy etc.; unsubstituted or substituted benzyl;
unsubstituted or substituted het eroaryl; unsubstituted or substituted

het eroaroyl; unsubstituted or substituted di phenylnethyl m= 0-2 and x =
-NCH3, CH2, S, SO or SO such that in the conmpound of forrmula | thus
produced when one of R4 and R5 is H, other is -(CH2), R7 wherein n = 1-3
and R7 is selected fromthe groups /\ 81 -N NR8 and - X wherein R8 is
phenyl which is unsubstituted or substituted with 1-2 substituents each

i ndependent|y selected fromthe group consisting of halogen, C-C4 alkyl,

ad -4 al ko t hi oal koxy, nitro, am no; hal oal kyl, hal oal koxy etc.
unsubst Vil ﬂ\ﬁiC@Rs swbweint Bscd digh2pisubstimedtes tsubsiitatedohetetonst,i wnsubstituted or
het er oaryl ; d& Etti)tuE dtheE%g ol lsubstl tuted heteroaroyl; unsubstituted or
substi t ut ed %en? tH99° Y m = 0-2 and X = -NCH3, CH2, S, SO or SC2; 19
March 2007 57 such that when R2 is phenyl, which is unsubstituted or

substitut ed with 1 or 2 substituents, each independently selected fromthe
group cBnis BENRQrenbsiEisg@hentiargl uasubgtitutedior eubsiftwtesk hetemand4  t hi oal koxy,

nitro, I nsubst it stituted piperazine,

nor phol Pﬁt@%aﬁﬁ ?gﬁmﬁg’ k}gﬁ W&F?B%S&%sﬁec eghfgor?)ﬁbeegwd? e and R4 i s hydrogen;
R8 is not Cl- C4a|ky| or Xis not -NCH3, S, SO O S 02, when m= 1, or
Xis not -CH2, when m=.0 A process z}scpyngl ng to Claim 10, wherein the

conmpound of formul a (M)NI S p _gﬁged bLN 5

wherein Rz is phenyl which is unsubstituted or substituted with 1-2 substitutents each
independently selected from the group consisting of halogen, C,-C,4 alkyl, Cy-Cy alkoxy, Ci-Cy
thioalkoxy, nitro, amino, haloalkyl, haloalkoxy etc.; unsubstituted or substituted benzyl;
unsubstituted or substituted heteroaryl; unsubstituted or substituted heteroaroyl; unsubstituted or

substituted diphenylmethyl ,

m=0-2 and

X =-NCHj, CH,, S, SO, or SO,
‘such that in the compound of formula I thus produced

when one of Ry and R is H, the other is -(CH,),-R7 wherein n = 1-3 and Ry is selected from the
groups |

/\ /U

—N N—Rg and —N X
S N/

wherein Rg is phenyl which is unsubstituted or substituted with 1-2 substituents each
independently selected from the group consisting of halogen, C;-C4 alkyl, C;-C4 alkoxy, Ci-Cq
thioalkoxy, nitro, amino, haloalkyl, haloalkoxy etc.; unsubstituted or substituted benzyl;
unsubstituted or substituted heteroaryl; unsubstituted or substituted heteroaroyl; unsubstituted or

substituted diphenylmethyl ,

m=10-2and
X = 'NCH39 CHZ: S: So: or SOZ;



reacting conmpound of formula (1V) (I1V) R3" ' 0 O _R wherein RLis C1-C4
al kyl, Cl-C4 al koxy, O -CA4 thioal koxy, trifluoroalkyl, trifluyquoal kgysy or,
hydr oxyal kyl, R3 is phenyl or substituted phenyl, aryl, unsd%stltuted or
substituted heteroaryl, with an amne of formula R2 NH2, wherein R2 is
selected froma group consisting of i) phenyl which is unsubstituted or
substituted with 1 or 2 substituents, each independently selected fromthe
group consisting of halogen, C-C4 al kyl, Cl-C4 al koxy, CJ-C4 thioal koxy,
nitro, hal oal kyl, hal oal koxy, unsubstityted or substituted piperazine,
mor phol i ne, thionorpholine, pyrrolidine, and piperidine, or ii)

hydr oxyal kyl, or iii) unsubstituted or substitutied thiazole, or iv)
unsubstituted or substituted thiadiazole, or vVv) unsubstituted or

substituted, pyridine, or vi).unsubstituted or subpstituted napht hal ene, or
Vi) NeEtRdn i e ﬁeﬁxegyla@w,h STVt U086 St L oL WO BreBHy éach
unsubst i i 2| re€h € r @Cess
accordi %ﬂg@;%egﬂaﬁ’tgj{ ?ﬁﬁﬁé& \g\llthogir g?né}t%fgls%%ir/rsgh&% r?g ht%lgg%%r(?thégﬁl\’oéﬁy%@éﬁé?égﬁby
react i nthigadopyumdraf hafloalkyll dalohlkpxR3utdubdtit)iedive rsabstitR@di sipgraging, morpholine, -

zgg;glu; Eﬁo%ﬁ&%, gyﬁ?a?{‘lfh)ne,ga% qu%l}&nge} T%%B ' @Sh%' i)tgiek;u f{ge(ljs rrllcﬁ:t(ﬁrg 85 Xllk’yl, 0\19%12 a

not -NCHjs, S, SO, or SO,, whenm = 1, or X is not -CH3, when m = 0.

11. A process according to Claim 10, wherein the compound of formula (V) is prepared by

reacting compound of formula (IV)

,L J vy
R

3 00 R,

wherein R; is C,-Cy alkyl, C;-C4 alkoxy, C;-Cy4 thioalkoxy, trifluoroalkyl, trifluoroalkoxy or,
hydroxyalkyl,

R; is phenyl or substituted phenyl, aryl, unsubstituted or substituted heteroaryl,
with an amine of formula Ry NH,, wherein R; is selected from a group consisting of

i) phenyl which is unsubstituted or substituted with 1 or 2 substituenis, each
independently selected from the group consisting of halogen, C;-C4 alkyl, C;-Cq4
atkoxy, C;-C4 thioalkoxy, nitro, haloalkyl, haloalkoxy, unsubstituted or substituted
piperazine, morpholine, thiomorpholine, pyrrolidine, and piperidine, or

if) hydroxyalkyl, or

iit) unsubstituted or substituted thiazole, or

iv) unsubstituted or substituted thiadiazole, or
V) unsubstituted or substituted pyridine, or

Vi) unsubstituted or substituted naphthalene, or

vii) NHCORg wherein Rs is aryl, unsubstituted or substituted heteroaryl, unsubstituted or
* substituted heterocyclyl.



wherein R is Cl-C4 alkyl, d-C4 al koxy, Cl1-C4 thioal koxy, trifluoroal kyl,
trifluoroal koxy or, hydroxyal kyl. 13. A process according to;&aifwdds
wherein the conpound of forrmula (IV) is prepared by reacting conmpound of
formula (VM) 0 R3ACH3 NI wherein R3 is phenyl or substituted phenyl, aryl,
unsubstituted or substituted heteroaryl, wth a conpound of formula (VII) O
RL Br (VII) wherein Rl is C1-C4 alkyl, d-C4 al koxy, d-C4 thioal koxy,
trifluoroal kyl, trifluoroal koxy or, hydroxyal kyl. 19 March 2007 59 14. A
conpound of forrmula I, its tautoners, e tiomers, diastereoners, N-oxides,
pol ynor phs and pharmaceutically acceptable salts thereof and pharnmaceuti cal
conposi tions obtai ned thereof substantially as herein defined and
illustrated.

12. A process according to Claim 11, wherein the compound of formula (IV) is prepared by

reacting compound of formula (IT)
RyH (D)

wherein Rj s phenyl or substituted phenyl, aryl, unsubstituted or substituted heteroaryl,

with a compound of formula (IIT)

RIY\)LCI (I

O

wherein Ry is Cy-C4 alkyl, C;-C4 alkoxy, C;-C4 thioalkoxy, triftuoroalkyl,
trifluoroalkoxy or, hydroxyalkyl.

13. A process according to Claim 12, wherein the compound of formula (IV) is prepared by

reacting compound of formula (V1)

O
M VI)

Ry “CH;

wherein Rj is phenyl or substituted phenyl, aryl, unsubstituted or substituted heteroaryl,

with a compound of formula (VII)

P (VII)

Ry

wherein R is C;-Cy alkyl, Ci-C4 alkoxy, Ci-Cy thioa]k‘oxy, trifluoroaltkyl, trifluoroalkoxy or,
hydroxyalkyl.




14.

19 March 2007
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A compound of formula I, its tautomers, enantiomers, diastereomers, N-oxides,
polymorphs and pharmaceutically acceptable salts thereof and pharmaceutical

compositions obtained thereof substantially as herein defined and illustrated.




