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WD 2004/ 026828 PCT/ | N2002/ 000189 PYRRCLE DERI VATI VES

AS ANTI MYCOBACTERI AL COVPOUNDS FI ELD OF THE | NVENTI ON
wab@4peassent i nvention relates to novel 3-and POT/IN2002/000189

4- (4-substituted- piperazinyl)alkyl pyrroles of

Formula (1), 5 Rg R R3 NRL R2 and their

phar maceutical ly acceptable acid addition salts

t her eof , PPBREESBERIYABKES heMNTIMOBACTERISD IFQMP@MDS |

activity against clinically sensitive as well as

f Mycobact eri um tubercul osis. The
FIEI_rélzﬁlﬁ;éﬁ]% I§%erl a ct ivity of the conpounds of the

The pﬂ’e@é&ﬁ Mdventibly eNiteOth Asvel Bawddot 9- ém@u&*tmﬁéd -Qipdr@zihI9HRy] pyrroles of
reviously known conpounds. The present invention
FOH@@%ﬁ,relates to use of the novel compounds for

treatnment of latent tuberculosis including Multi Drug

Resi stant Tubercul osis (MDR TB). The invention further

relates to 15 nethods for preparation of the novel

conmpounds and pharnmaceuti cal conpositions containing

the said novel co unds. FBACKGROUND OF THE | NVENTI ON

Tuber cul osi s (TB)mgggg_ggbtaglous di sease, which

usual Iy runs a pr ourse endlﬁ@ in 20 death

in majority of the tas@s, With relapse being a comon

feature of the diseaser2it is one of t he nost

i mportant causes of prolonged disability and chronic

ill health. It is caused by the tubercle bacillus

Mycobact eri um tubercul osis, which is conparatively

difficult to control. Drugs such as isoniazid,
and r ifeamphanraceyicaly i avaenitaide aidadtitivol salis ribpteofyypossessing  excellent

[ t hi onam de, | oseri ne,

nosal.i syli.c acid,
antin GBS AL RO AEPETn Chp b SRR G e dby BElT Gy orpiant strains of

Myc&%@i&rtﬁ&dm@&%ulb‘?isng‘hg 'dﬁt'iﬁ%db\écﬁéﬁﬁdactn@lt% 0§ dhe I&np@tﬂﬁﬁ %bilthe present
hese, isoniazid, rifanpfcin, ethanb

mvermomaarr: ndprirdetoabe suxmlor itp ghedei mfep@wwgslydmm c@rapoundsch‘he present

inveifiof B0 Pt o8 (5L SHor A SRS oR SRR BF el Mberculosis
inclu@fn@r REdi Ol URSsistMP Pellifdiadsd ZODRCTE)NAYR 2108530 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 tuberculosis, which is comparatively difficult to control.
Drugs such as  isoniazid, rifamioicin, 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.
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Even t hough, each of the abovenentioned first-1line
drug reginen is highly effective for treatnent of TB,
whoweweis28 t hey are associ ated with shortcom ngBCT/ER06R/000189
as unpl easant -side- effects and relatively |ong course
of treatnment. The |ater one results in non-conpliance
of the patient to the treatment |eading often to
failure of the treatnment and nost inportantly, .5
developnent of drug resistance. The developnent of
e t
Even {h#ﬂggléu(?‘atcgﬁ/ %&{%r %aS’FJﬁlg dl%gnnf%%{ {)er C%\go ﬁll% @fi‘éhly effective for

treatrB & QUTATR] hewelrerOthey Qe t fx80@4iBE mﬂlagt;brﬁabmmgsesmh as unpleasant side-
effective, nore expensive and nore toxic.

effecﬁs%ndﬁﬁ%a@aelefﬂang pourph el Hestmeptndie §at9ream%reéwl& ingia-compliance of the
pat1e% H]'tgg t%%1 04 1804hL &?ennﬁ)wf%%dré]foqc{h%dﬁe e}% bfa & Tﬁw_ldmportantly,

I on peopl e succu I sease
deve]‘epntemShédtug\k'Bsmﬂa(ﬁée "Gheo bastelophhdni a)lﬁ aleug oesistéhicbriiag long constituted a

prmcma:ﬁ gg? ?\ﬂe %;;;e%%f &ﬁﬁ@%y Cﬁle tsebc%n(‘? ilne t Igfs gn the other hand are

less SHeBve, We%’éﬂsfv@taﬁdlﬁforét%&ﬁn/faa 104.1itlnl). Wth the
emergénce of HIV related TB, the disease is assum ng

al arm ng proportlons as one of the killer diseases in
i.n researc

th )
1t is i B it S8 e TRty ef it s b BEERTE B RB ey newly infected
wnhtrtmewﬂleyaeh@mﬁ bopslk sﬁ&%ﬁaﬁ@l@%ﬁé’&s@é&% (W@@mmﬂsh&t Noh€04, Global

di sease, a) differing wdely in structures, b) havin
Alliagige f@rBlﬁtDmdlamétmmmitsﬁxmhmﬁumarmf dhe Seisstfie Blgeprint for TB
abl.e - which are
Develcg%ngelﬁgn : #H Elggtemer%%e og)HIV related

TB, i dikeapds @élhﬁ;&m&hgi alsim@Efgepdriensdas aﬂ@ of‘ﬁ@l ReRr dBe¥REah the world
new cl ass of conpounds have been synthesized and

toda¥.ested for activity against 25 Mycobacterium
tubercul osis, the details of chem stry and bi ol ogy of
whi ch coul d be found in a recent review by B. N Roy
A mejor thkustiin deseartincbn Ghigmmycdbacterialdpini the?2 3P, dedfe has witnessed the

20-335. and the references c therein. Substituted
deve%pwai%f §8F GRPARUPLS o 8ﬁ§tmepb?}eé%ﬁl§?4§er cl ass of

a) CORRRYRYSyid¥ift Brit@lds Prom se as 30 antinycobacteri al
agents. The pyrrol e dérivatives which have been

b) syhavieg diffderd mbdebstchanifmrof aghivin, t uber cul ar as wel | as
non-tubercul ar actjivity has.been |sclosed by : WO

) 208976% V‘?’é"r@? 6‘6‘?%618% tHgpropertie ,

d) which are safe and having low incidence of side-effects, and '

€) 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 :



3 a) D. Deidda et. al. in Antimcrob. Agents and
Chenot her., Nov 1998, 3035-3037. This article
walewmanedses the inhibitory activity shown by oneCpwwaoed/@0189

conpound, viz. BM 212 having the structure shown

bel ow, agai nst both Mycobacterium tubercul osis

i ncluding drug-resistant nmycpbacteria and sone

non-t ubercul osis mycobacteria. 5 HCH2 NN CH3 N CH3
BM 212 The M C value (g/m) against the M

a d
) o Do PG bt 88wt et deFhrerd bitudte’ 67 gpofy S055-3037. This
Bi avialealescrides thdlinhibilWed actiheBhoRaSoy: odedP3rold Lodthotial &iz. BM 212

reported the synthesis of several anal ogues of BM . _
2 1aving ihe, girydiiare ghawn Relove regaingt hotlh dsebgsétrriars tuberculosis including

di ' ' .Res. ,
To38E G P ihachet BnfhomEhon bR e RE

5 PCT/ 1 N2002/000189 4 Z Y RCH3 X wherein, ~~ Ris
CH3 or-{~)r- d Xis H CH2--0-- d ; CH2-(CH2)4-CH3
6 YIS CH2 NCH3; CH2- Q ZisHY /“—\ '

H CH;—N N— CHj;
|
N~ CH,
Cl
Cl
BM 212

The MIC value (ng/ml) against the M. tuberculosis strain 103471 exhibited by BM 212
was 0.70 as against 0.25 found for isoniazid.
10
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

15



and the in vitro antimcrobial activity of the
conpounds agai nst Candi da al bi cans, Candi da sp,
w@eypasescus neof ormans, Gram positive or PCT/IN2002/000189
G am negative bacteria, 5 isolates of pathogenic
pl ant fungi, Herpes sinplex virus, both HSV1 and HSV2,
M tuberculosis, M snmegmatigs, M marinum and M
avium However, the MC values (g/m) of these
conmpounds agai nst the M tuberculosis strain 103471
are found to be inferior to BM 212 and are in the
range of 4-18&: YM Biava et. al. in B oorg. &
Med. Chem Lett 999, 9, 2983-2988. This article
descri bes thﬁ% '% of pyrrol e conmpounds of
formula (: The cgnpoun % discl osed by M Biava et.
al. in Bioorg. &Med. Chem Lett., 1999, 9, 2983-2988)
shown hereunder "15 WD 2004/ 026828 PCT/ 1 N2002/ 000189
5 H3 4CR Y wherein, Xis Hor d Yis Hor d Ris
Newegtiy! pi perazinyl or thionorphinyl and their
respective jmvVvitro activity against M tuberculosis
@ﬂ@}@;\oﬁ@ﬂs species 5 of nmycobacteri a.
However, the=¥1C values (g/m) of these conpounds
agai nst the Mtuberculosis strain 103471 are found to
be inferigf to BM 212 and are in the range of 2-4. 10

d%.F. Cerketo et. alz=4in Eur.J. Med. Chem, 1992, 27,
7 1817108e;r@ phe Gy AFhe€k)pCHs cer t ai n
3-am no -diary-2-methyl pyrrole derivatives and.
their in vitro anti-fungal activity against Candi da

al bi cans and Candi da sp. However, there is no report
on the /TN

/TN
YIS CH;—N N—CHs; CH—N 9

ZisH;Y

and the in vitro antimicrobial activify of the compounds against Candida albicans,
Candidd 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 (ug/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.

M. Biava et. al. in 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



activity of such conpounds against M tuberculosis. 15

e) C Gllet et. al. in Eur. J Med. Chem -Chim ca
wabedapset i ca, March-April 1976, 11(2), 173- 1BQT/M062/400189

the synthesis of several pyrrole derivatives useful as

anti-inflamatory agents and as anti-allergants. f)

R Ragno et. al., Bioorg. & Med. Chem, 2000, 8,

1423-1432. This article reports the 20 synthesis and

bi ol ogi cal activity of several pyrrole derivatives as

wel |l as describes a structure_activity_relationship

bet ween the said pyrrole conpé R

anti mycobacterial activity. The

conmpounds di sclosed by R Ra e ﬁ904/026828

PCT/ 1 N2002/ 000189 6 al ., Bi . & Med. “Chem, 2000,

8, 1423-1432)synt hesi zed ang-<if £x by the authors is

summari zed hereunder Z X + in, CN) Xis

COOH, COCEt, CONHNH2, CH2O

iIs H CH3, OCH3, CH2, SO2, or a group of formula RY

, or R RL wherein, Ris H d, Q2H5, or OCH3 and Rl

is H d, F CH3, qpudNGB, Ais Hor RZis a group of

formula, R R, R, -Y, or / \N

XisH or Cl

Y isHorCl
R is N-methyl piperazinyl or
thiomorphinyl

pounds ( The

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

of mycobacteria.

However, the MIC values (ug/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.

F. Cerreto et. al. in Eur. J. Med. Chem., 1992, 27, 701-708 have reported the synthesis of
certain 3-amino-1,5-diary-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.

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.

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.



RBR is H d, OH or OCH3 and R3is Hor d 5 None
of the abovenentioned di sclosures report or suggest

wo b@4iomeses vo ef ficacy including toxicity of aPgT/of2002@®0189
conmpounds descri bed therein agai nst experinental
tuberculosis in animal nodel. Mreover, the higher
M C val ues of the conpounds rgeported suggest that they
may not be very effective in inhibition of
Mycobact eri um tubercul osis. WD 2004/ 026828

PCH/ | 2/ 7 J NVENT] X i,S .
P RO Bl 1 ET T VAT el s
t hemunhgert hdeumdd, that exists for new

anti mycobacteri al conpounds by providi ng novel pyrrole

derivatives which, a) exhibit significantly greater
antimycobacterial agtivity, fhan existing drugs, 5 b)

provi de safe and sp€ci atment of Multi Drug
Resi stant tubercul osi g_( TB), and c¢) are useful in
treatnment of patienAs o harbour qui escent/ | at ent

tubercul osis. SUWMVARY (|J: THE I NVENTION I n one aspect,

the present invention piyovides a conmpound of fornula
(1) its tautonmers, 10 enantioners, diastereomners,

N- oxi des, prodrugs, netabolites, polynorphs an
pharmaceutically acceptable salts thereof J(I )
Q- b)

wheginy R1 R2 15 wherein, Rl is a) Cl-C4 al kyl,

R R LA B o 8

Y is H, CH3, OCH3, CH,, SO, or a group of formula

R
)\67 ]
jog
Rl » OF Rl

wherein,

Ris H, Cl, CoHs, or OCH; and Rlis H, Cl, F, CHj, or NO»,
AisHorR

Z is a group of formula, ‘
Rl
N
R3

R?is 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 described 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.
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e) trifluoroal koxy, or f) hydroxyalkyl 25 R2 is

sel ected froma group consisting of i) phenyl which is
waonEdlosdseg ut ed or substituted with 1 or 2 subspPCT/ex002(000189

each i ndependently selected fromthe group consisting

of hal ogen, Cl1-C4 al kyl, Cl-C4 al koxy, Cl-C4

t hi oal koxy, nitro, hal oal kyl ;7 hal oal koxy,

unsubstituted or substituted piperazine, norpholine,

t hi onor phol i ne, pyrrolidine, and piperidine, or WO

3 2/ 000189 8 ii) hydroxyal kyl, or
OB@%@%@E@E#%%@@ ‘substituted thiazole, or 1iv)

It is thos tiEsbdsicublsect@T thel brdsérit Yhwedtiomi wdhest aheurgent dothand, that exists for
unsubstituted or substituted pyridine, or. 5 vi) |
new ghiERysebRateHal qompowslsdyinreridiag Ay PrEPls derivativasiwhich,

2) e;s}illijfost %tl ilﬁbggﬁ% tegﬁiré 6%@31/1??&%%%% s? Ptt?‘h{t:}ﬁég&aggxgéﬂ gﬁgts ut ed
b) phetider abyaidydpeciR8 tiestniddt aff MphieDylg Besistabisttibdruilesis (MDR TB), and
henyl, or Db yl., .or_c nsubstituted or )
o) alsiots inFeampb & mGtiFyF who Rarba A REs it Us gaHberculosi.
i ndependently 15 i) hydrogen, or ii) a group of
formula - (CH2)"-R7 wherein n = 1-3 and R7 is sel ected
SUMMARY HF JiBupNVENTION- N N-R8 and - N-X 20 wherein,

R8 is 25.a) phenyl ich is.unsubstituted_o . |
In o geReel ot APRreh Fafsto Bttt i erreodib it Tormla () its tautomers,
enantil@REdAREbMers, N-oxides, prodrugs, metabolites, polymorphs and pharmaceutically

acceptable salts thereof

MI_/'[RS o

wherein,
R;is
a) C1-Cy alkyl, or
b) C;-C, alkoxy, or
c) C;-C, thioalkoxy, or
d) trifluoroalkyl, or
€) 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 conmsisting of halogen, C;-C; alkyl, C;-Cs alkoxy, Ci-C4
thioalkoxy, nitro, haloalkyl, haloalkoxy, unsubstituted or substituted piperazine,

morpholine, thiomorpholine, pyrrolidine, and piperidine, or
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sel ected fromthe group consisting of hal ogen, Cl-C4
al kyl, Cl-C4 al koxy, Cl-C4 thioal koxy, nitro,"'am no,
whadogabdsys , hal oal koxy or b) unsubstituted or PCT/IN2002/000189

substituted benzyl; unsubstituted or substituted
heteroaryl; unsubstituted or substituted heteroaroyl;
unsubstituted or substitutedgi phenyl nethyl , and 30
and m= 0-2, and WD 2004/ 026828 PCT/ I N2002/ 000189 9
X = -NCH3, CH2, S, SO or S02. The above discl osed

.y C f formula (1), and its various forns

1) i ngﬁgg?aﬁkgﬁi ?Ifs phar maceutically acceptable salts are

iii) sahsubatitdteddristbstingedtidfzoast | y | ow toxicity. 5 Another
aspect .of the present invention provides nethods for

iv) syRfupsidiutedor selstigrehtriadiazplerpiil a (1) its tautoners,
e 't?tﬁfer | & N- oxi des, prodrugs,

v) net a g |tg§rsg%ﬁ%§&r¥§(¥ S 1216?187[ pharmaceutical |y

vi) acanspbtitoted o atbssitutbenadthatamepori sing : 10 reacting a

vy ERTRSBES s e bt B e By bt o
t ghstitREPRliybyctr i f 1 uoroal koxy or, 15 hydroxyal kyl,
R2 1's select eoyfrom a group consisting of i) phenyl
whi ch is unsubstituted or substituted with 1 or 2
Rx i substituents, each independently selected fromthe
3% r oup consisting of hal ogen, Cl-C4 allcyl, Cl-C4

a) al khxyy] oFdutfsfitutéPpidaiDat koxy, nitro, hal oal kyl,
hal oal koxy, unsubstituted or substituted piperazine,
b) norpodt ne, thi onorpholine, pyrrolidine, and

 pi (,di or. i [ alkyl, or iii) unsubstituted

°) or %glé%bgbﬁﬁ% %r&ubﬁl}t%%éﬂ%t??(oé:ryli V) unsubstituted or
substituted thiadiazole, or

R4 and R; are each independently

1) hydrogen, or

ii) a group of formula -(CH,),-R7 wherein n = 1-3 and Ry is selected from the groups

/\ /O
—N N—Rg and —N X
\/ \_/

wherein,

Rgis

a)  phenyl which is unsubstituted or substituted with lor 2 substitutents each independently
selected from the group consisting of halogen, C;-Cs; alkyl, C;-C4 alkoxy, C;-Cs
thioalkoxy, nitro, amino, haloalkyl, haloalkoxy or

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

and m = 0-2, and
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gr.ou
- The aarh%gy, isgigsegs comppb Kfx

25 v) unsubstituted or substituted pyridine, or vi)
unsubstituted or substituted naphthal ene, or vii)
wOokioDRsssaherein R6 is aryl, unsubstituted or PCT/IN2002/000189
substituted heteroaryl, unsubstituted or substituted
heterocyclyl. 30 WO 2004/ 026828 PCT/ |1 N2002/ 000189 10
R3 is a) phenyl or substituted phenyl, or b) aryl, or
c) unsubstituted or substituted heteroaryl. 5 with an
ami ne of formula R7H, wherein R7 is selected fromthe
- ~ ) N NNR8 and -N X 10 wherein R8 is
X %ﬁgﬁgﬁj&%$téé1§?§9§ubstituted or substituted with 1-2
substitutents each independently selected fromthe
onsi sting of hal ogen, Cl1-C4 al kyl, Cl-C4 ) ) )
&)rrrmlq r@,> and n]és WEOBS | f@yqns including its
: | 19 si ' yl;
B e e U, ol AL BBy D TR BERE Y
or substituted heteroaroyl; unsubstituted or 15
AnolBg bt S&fje RPBOBVeo Hoyles P! PUKEFarospiound of ormula
O o R SR PR ol pplgmorphs and
pharmeertiticilbrasceniatie saltstthdreofaonygwisimgi:ncl udi ng Mul ti Drug
Resi stant Tubercul osis (MDR TB)conprising a) atl east
one of conpound of formula (1), its tautomners,

react@ipe dn@yRh8 of raslangoners, N-oxides, prodrugs,
nmet aboli tes, pol ynorphs and pharmaceutically 25

acceptabl e salts thereof and b) pharmaceutically
acceptabl e additives. __

| V)

wherein R; is Ci-Cy alkyl, C;-C4 alkoxy, Cy-C, thioalkoxy, 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 conmsisting of halogen, C;-C4 alkyl, C;-Cs alkoxy, C;-Cy4
thioalkoxy, nitro, haloalkyl, haloalkoxy, unsubstituted or substituted piperazine,
morpholine, thiomorpholine, pyrrolidine, and piperidine, or

i)  hydroxyalkyl, or

iii)  unsubstituted or substituted thiazole, or

iv) unsubstituted or substituted thiadiazole, or

v) unsubstituted or substituted pyridine, or

vi)  unsubstituted or substituted naphthalene, or

vii)) NHCORs wherein R¢ is aryl, unsubstituted or substituted heteroaryl, unsubstituted or

substituted heterocyclyl.
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In yet another aspect, the present invention provides
a nethod of inhibiting/treating the m crobial
wa@eedotpamseli ti ons with a conpound sel ected fronPCDIROWANHO189
of formula (I), its tautonmers, enantioners,
di astereoners, N-oxides, prodrugs, netabolites,
pol ynor phs, its 30 pharmaceutjocal |y acceptable salts
with or without pharmaceutically acceptable carriers
The mcrobial cell/condition can be of Mycobacteri um
R_31tuberculos|s drug resistant Mycobacterium WD
%2004/ 026828 PCT/ | N2002/ 000189 11 tuber cul osi S,
a) plineybasitstitukd ghehyirod Nt racel | ul are conpl ex,
M/cobacteri um fortuitum or Nycobacterlun1kansa5|
b) a7t LED DESCRI PTION OF THE I NVENTION 5 I n the
[ onpound of formula (1) of
2 uﬂﬁﬁgﬂﬁlﬁe@e%ﬁtsﬁg#ﬁeﬁﬁ&%aﬁg rrp the definition of
the groups Rl, R2, R3, R4, and R5 are as follows : 10

., RLis a). Cl- kyl|, both stral ht and branched, or
with gg a@iﬂﬂ&f favw’g@?ho%@)emc& 1gaeleqiedipndhg grogps )
trifluoroal kyl, or 15 e) trlfluoroalkoxy, or fl
hydr oxyal kyl i tabl e aIkyI jps are nmet hyl ,

ethyl, n-pro i - but rop I SO- butyl or
tert-butyl %W%F_‘\ed 2% Sui t abl e alkoxy
groups are met ethoxy, n- OXYy, 1| SO-propoxy,

n- but oxy, iso-propopxy, iso-butoxy, and tert-butoxy.

Sui t abl e thioal kyl groups are thionethyl, thioethyl,
Wher@mpﬂ?eplénplnqmb’b thclp rie plaﬁebmtmd lorhsthstitnted ovith 1I-Presubstitutents each

nmet h anet
naclp BRI For S R R BRRBELL 8 ) 0% Sy, 1
thioalltdxfy) lm@tfcgehrhyio, haloalkyl haloalkoxy etc.; unsubstituted or substituted benzyl;
unsubstituted or substituted heteroaryl; unsubstituted or substituted heteroaroyl; unsubstituted or

substituted diphenylmethyl ,
m = 0-2 and
X= ~NCH3, CHz, S, SO, or SOz

It yet another further aspect the present inventions provides pharmaceutical 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 (I), its tautomers,
enantiomers, diastereomers, N-oxides, prodrugs, metabolites, 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, prodrugs, metabolites, polymorphs, its
pharmaceutically acceptable salts with or without pharmaceutically acceptable carriers .The

microbial cell/condition can be of Mycobacterium tuberculosis, drug resistant Mycobacterium
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25 Suitable trifluoroal koxy groups are
trifluoronethoxy, and trifl uoroethoxy. Suitable
whyanoxesas kyl groups are selected fromtrifl uoPOIE{20e4000189
and trifluoroethoxy, W 2004/026828 PCT/ I N2002/ 000189
12 R2 is selected froma group consisting of : i)
phenyl which is unsubstitutedior substituted with 1 or
2 substituents, each independently selected fromthe
group consisting of hal ogen, Cl-C4 aIkyI Cl-4
tuber@luld '
SLIOBY il OSANENYocDIAER, CDALR! Hhchocsriy forinm o
Mycaarigripmdiansesi. t hi onor phol i ne, pyrroI|d|ne and
pi peridine, or ii) hydroxyal kyl, or iii) unsubstituted
or substituted thiazole, or iv) unsubstituted or

DETAIDED bESeRIPION OFCIRE INVENTIONSUbSt i tuted or
substituted pyridine, or 10 vi) unsubstituted or

In the plsmpeqyiiealvgsine Rempeind ofiforly (INPODREWEIOB N R6 |

aryl, unsubstituted or substituted heteroaryl,

unsubstituted or substituted heterocyclyl. The

substituted phenyl roups are sel ected from but not

limted to chloro 2 515 bronobenzene,

fl uorobenzene, 1, 2- hl’qr obenzene, )]

1, 2- di br orobenzen&s 1,M- diRil uor obenzene,

1, 3-di chl orobenzene, 1R3-di br onbbenzene,

1- 3, di fl uor obenzene, 1, 4-difluorobenzene, 1-4-

dibronDbenzene 1, 4-di fl uor obenzene, nethyl benzene,

gene, XY, m xyl ene, p-_xyl'ene, 2-ethyl

the d?ftgtlﬁ %g@t”H@Rl éﬂ g@r’%‘ 'C“ZEY Ry #igias fodlawsrie, propyl

lebenzene cunmene, butyl benzene, sec-butyl benzene,
i SO- butﬁ: benzene, tert-butyl benzene, , o-cynene,
a)  m Eykenlkyl pothostaight ped brinched] @t hyl benzene,

1, 3- ¢ benzene, 1, 4-diethyl benzene,
b) 1,§1EL$#§¥¥(%utyl benzene, 1,4-di-tert-butyl benzene,
c) 4-CeClthieHlydxyt & uene, ani sole, 2-nethyl. anisole

3-net hyl ani sole, 4-nethyl anisole,
d) @ﬁ%@ﬁﬁgﬁéﬁrnethanol 1, 3- benzenedi net hanol , 1, 4-

e) gnﬁnol 1, 2- di met hoxybenzene,
oxyan| 3, 5-di et hoxyt ol uene,

f) bdmmwwqam@hptan phenet hyl mer capt an,
2- benzenedi net hanet hi ol , 1, 3-benzenedi net hanet hi ol ,

25 1, 4- benzenedi net hanet hi ol , ni trobenzene,

Sultaﬁlle %Iﬂ?y'rl (';g%&edri])gle&ﬁé;ﬁl%g‘gfrl] Zétklly"lc%:tg?tf lot?ﬁgtg? N& -p%op)a/ L. _Opebutyl or tert-butyl.
Methylrig prefasregimet hoxy, trifl uor oet hoxy et c

Suitable alkoxy groups are methoxy, ethoxy, n-propoxy, is0-propoxy, n-butoxy, i 1so-propopxy,
1so-butoxy, and tert-butoxy. '

Suitable thioalkyl groups are thiomethyl, thioethyl, 1-propanethio, 2-propanethio, 1-butanethio,
1-methyl-1-propanethio, and 1-methyl-2-propanethio.

Suitable trifluoroalkyl groups are trifluoromethyl, and trifluoroethyl.

Suitable trifluoroalkoxy groups are trifluoromethoxy, and trifluoroethoxy.

Suitable hydroxyalkyl groups are selected from trifluoromethoxy and trifluoroethoxy,
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In group R6, the termheteroaryl refers to any aryl
ring containing one or nore of heteroatons selected
wo e@a024820, and S, whereas the term het erocycl BCT/E§20022000189
to any heterocyclic ring systens. 30 WO 2004/ 026828
PCT/ 1 N2002/ 000189 13 R3 is, a) Phenyl or substituted
phenyl . Suitabl e substitutediphenyl groups are
selected frombut not limted to chlorobenzene,
br onobenzene, fluorobenzene, 1, 2-dichlorobenzene, 1, 2-

. 5.dihr i fl uor obenzene,
Ry is Sfle§{e§ Cﬁ?@@gﬁggﬁé«mﬁl -di bronobenzene, 1

i) §hdﬁlyf WHRhabenasdettutel, ¢t-sibftituled ofitn end, substituents, each independently
4 di bromobenzene, 1, 4-difl upr.obenz

okl B dhe, Sretpysassisiahel B2IREe nErG, PylerGi-Ca alkoxy, Ci-Cq
?10 o‘?( €, nifolt Fé‘l%alk | URRBalkSx L Bifdubshi@tddens, shb@fthiell piperazine,

propy ene cunene, butyl benzene,
ﬁxeq;}iohnq,lthlbmmz;ﬁtwne pw@ht}mleydn dipaperisine, of er t - but yl
enzeylaj o cymene, mcynene, p-cynene, 1, 2-diethyl
digx }&49 1, 3-di ethyl benzene, 1, 4-diethyl benzene,

111) Jcmﬁlbghﬁﬁe%rér'sﬁlbgtﬂlhte@ﬁﬁiz%!&or 1,4-di- tert-butyl benzene,
4-tert butyl toluene, ani sol e, 2- met hyl ani sol e,
1v) Insbstiytedonisslstisuted thisdbazele, oBni sol e,

1 2- b e benzenedi net hanol , 1, 4-
ﬁg‘é?dqo dski‘ }&P‘%H%y’id‘éu %e;t hoxybenzene,
v1) 2 m&dw?iw@d’dﬂ &Qlbstitded naplehdiencydol uene,

vii) 1%%:%& ﬁg ré?%%?ﬁtl gg%?ﬁltug%/lllbrsrg{u%%ggr substituted heteroaryl, unsubstituted or

P Q&Hg[gllg,@%qul ol, 1, 4-benzenedi net hanet hi ol ,

enzene dlnitrobenzene, 1, 3-di ni trobenzene,
1 4- d|n|trobenzene benzyl chloride, benzyl

romde, trifl oromethoxy triflyoro Q '
The éfﬁbsé‘tt‘i}Fd gPl'tﬁ?%f gy A SRt ¢ T ¥ e'(J:IJ1 oﬁr&sgtﬁﬁed 9% %h()mbenzene
bromBEdBERAMbrobaszed8] 1,Dekc I bBdm e, |1L23d1bror12(ﬂ)eﬁéemndi 2Rﬁﬂuorobenzene
are each i ndepend’ent ly 1) hydro [

1,3- df@lm@bmzer(ecl—m,ﬁ"mmnwb@n@nﬁ ni- },drjﬂgugrcgqeazqnl?! g,4§§{1 ene, 1-4-
d1bromo%rennzte1qg, P,El-ocf" B&orogédene%ethylbenzene, ethylbenzene, o-xylene, m-xylene, p-
xylene, 2-ethyl toluene, 3-ethyl tolueme, 4-ethyl 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.

Tn 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 heterocycle refers to any heterocyclic ring systems.
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-1j-R8 and -\ X wherein, 30 R8 is a) phenyl which is
unsubstituted or substituted with for 2 substitutents
weawh/opasdependently selected fromthe group cPOEDENI2H0189
of hal ogen, Cl1-C4 al kyl, Cl-C4 al koxy, Cl-C4 WO
2004/ 026828 PCT/ 1 N2002/ 000189 14 thi oal koxy, nitro,
.am no, hal oal kyl, hal oal koxy,13wherei n the substituents
are as defined hereinearlier, or b) unsubstituted or
substituted benzyl; unsubstituted or substituted
heteroaryl; unsubstituted or substituted heteroaroyl;
unsubstituted or substituted di phenyl nethyl , wherein
R3is5 in = 0-2, and X = -NCH3, CH2, S, SO or S2.

Furt hernore, .fhe. conppund f ormuy [).,of this '

) | nobnoh oh st ERERE HiaPlr B ey g0 io® e selected from but
ac cRGtIRRikL, to RBIdTréWRKEShe, Bohfdbathdht, Ridrshzhidnef DLIBEhIWobEnzene, 1,2-
|nor%an|c ani ¢ acids by nethods well known in

t hedBrmobrhzase. 32 4igunmpersntsba-duhigpberent, | hsiipaebenzene, 1-
bas%ﬁiﬂu@éﬁ%ﬁ%ﬁ% ol]c 4-%&?\{0?(9?16%261’1%“ ﬁﬁ-dfl&{)mggér%{lé on éﬂtﬁiﬂuorobenzene,
aadl Sa

such aci ion s are naleic, fumaric, ’behzoic,
as comethythenpaep ethylbesiene] oixglenb)i mrBldng| paglensalisthyl it6luene, 3-ethyl
nmet hanesul phoni ¢ et hanedi sul phoni c, acetic, propionic,
t ar tAE, F-Ehyt felueng) Eapy Benzgag fupiens, Witgabgrgene, sec-buiyl benzene,
pal Ehitufyl YehAGRN o bl Gk, , R-ARRNEPRNGh e, p- ~di

ufyl de tert &I Zene, , ! 5}91;1“/ gi gbclyglr%ng,, 1,2-diethyl

glutam ¢, 15 benzenesul fam c, phosphori c,
sul benzeng, hi-dretih| emizene, dtdisittythenzenej ds3-diated-tutd benzene, 1,4-di-

i ke, resent invention also.includes th .

pos Gl G er BHSH Se i, 22ntpitmide, ety anisole, 4
oXi eyl Pr Oslistds, Polymehhsdidethandll abol BiRsz&edimethanol, 1,4
conmpound of formula (1), having the sane activit

. 20
Thebgzerasdimethamadnt 1.dnlimethexyhearande s2-gihokyanisole s“?e%éi@thoxytoluene,

pro e co mul a6l : - )
T A s S T A e ST
c onpauragslimbthatetldioe 1rebeizeyedimothugstiiiol] nithoben¥éne, Ni2edinitrobenzene,
t he_def.i ned conpounds. nventi onal procedures for. the
sel éaét‘{ @Hog%enn%r eparlék'&gﬁr NZ80F+ abl @SBEYdr ugShipride, benzyl
KNOWRmide,trifluoromethoxy, trifluoroethoxy etc., or

b) an aryl group, or

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

R4 and Rs are each independently
i) hydrogen, or
ii) a group of formula -(CH,),-R7 wherein n = 1-3 and Ry is selected from the groups

/\ ()r\n
N  N—Rgad —N X
__/ \__/

wherein,

Rgis

a)  phenyl which is unsubstituted or substituted with lor 2 substitutents each independently
selected from the group consisting of halogen, C;-C4 alkyl, C;-C; alkoxy, C;-C4
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25 The present invention also provides pharmaceutica
conposi tions contai ning conpound of fornula (1), for

wo b@4ioeasag ment of M tubercul osis . These conpPGT/IN20022000189
conprise an effective anmount of conmpound of formula
(1), or its prodrugs, netabolites, tautoners,
enantioners, diastereoners, 4 oxides,
pharmaceutically acceptable salts or pol ynorphic forms
thereof, in 30 conbination with a pharmaceutically

accepbd | 8k LAnahdi¥all sanc :
TR S SR BT ) O OBl e o

pr eflefineddhergiessiisrcomovel conpounds No. 1-91 of fornula

i . S nopenc/ at .
R R e A P
1. &r sx{bsi[ituﬂedﬁretﬁr&(ré?fl(;? hedusstaniae By bobsB it &Mﬁ&%fﬁ%&h%l% wherein

-yl ]methyl} -4-(4-fluorophenyl) 5 piperaziné
[ 1, 5- bi s(4-chol orophenyl ) - 2- net hyl pyrrol - 3-yl ] net hyl }

{

-4-(2- AE y- phenyl) piperazine 3. 1- { |

1, 5%%?§fol or ophenyl ) -2-net hyl pyrrol -3 -yl ] net hyl }

- 4- X3= -NCHS,|ICHy, §; SGebdhglophenyl ) pi p erazi ne 10 4.

1-{[ 1, 5- bi s(4-chol orophenyl ) - 2- et hyl pyrrol - 3-yl ] net hy
|'}-4-(2-pyridyl)- piperazine 5. 1-

. ) I3 -yl :
Furtﬁ’ezlﬁz()llz%', gl)ﬁ/f It:%'ﬁgi);%cp Bl I%g%frug% IQ(PgE% 'i’li‘iL R &rRlon Sine Mlabd 8k Wilardhaceuticatly

accepttalflp,1n@r-toisy 4cidhasiditiampsedinybimed- with hiydrgymic @l -d3gartid aEitihpy methods
et ot OB e T Yok R L0 B s, Fyapiyor s

acids fopifgretagish oy lsuckr Heid Whditike sear8 maleik ( famdrc, benzoic, ascorbic, pamoic,
1, 5-bi s(4-chol or ophenyl ) - 2- et hyl pyrrol - 3-yl | net hyl } pi o
succigicy abismgthylengre spieic, apethenesepagnia | gheneadicolphoeicp. acstic,{ propionic,

ara, Sl B9eonic g e, almilerfacgyie giveoks, Pravapypypie dotamic,
benzemesdfanny) phosplanmic2hydrobidthik atikdinge, hOdrodhlofik, and nitric acids, and the like.
1, 5- bi s(4-chol or ophenyl ) - 2- et hyl pyrrol -3-yl ] net hyl }
-4-(2-net hyl - 5-

The present invention also includes the possible tautomers, enantiomers, diastereomers, N-
oxides, prodrugs, polymorphs and metabolites of compound of formula (I), having the same

activity.

The present invention also includes within its scope prodrugs of the compounds of Formula ().
In general, such prodrugs will be functional derivatives of these compounds which are readily
converted in vivo into the defined compounds. Conventional procedures for the selection and

preparation of suitable prodrugs are known.

The present invention also provides pharmaceutical compositions containing compound of
formula (I), for the treatment of M. tuberculosis . These compositions comprise an effective
amount of compound of formula (I), or its prodrugs, metabolites, tautomers, enantiomers,

diastereomers, N-oxides, pharmaceutically acceptable salts or polymorphic forms thereof, in

‘combination with a pharmaceutically acceptable carrier and optionally in the presence of

excipients.
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chol rophenyl ) piperazine 11.
N-(3-{[4-(4-fluorophenyl) pi perazi nyl ] net hyl } - 2- met hyl -

WG 2homskoyrrol yl ) -4- pyridyl carboxam de 25 12PCTNMN28602/000189

{[4-(3-trifluoronethyl phenyl) pi perazinyl ] met hyl }

- 2-met hyl - 5- phenyl - pyrrolyl)-4-pyridyl carboxam de

13. 15

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- {

Son{eé)réf%rrgd’ Fﬂegirﬁc)ﬂyvg 5%&%&5% ﬁ@ pygéf %&rﬁu%y@c(ar}abn%e)c(iaar%c%rging to ITUPAC

5- phenyl pyrro

or CAS noMe(l(ﬂamlm hthht forp partylf t}ﬂs infvention are named hereunder:

[ 4- benzyl pi perazi nyl ] met hyl } pyrrol yl)-4-pyridyl -
car boxam de WO 2004/ 026828 PCT/ |1 N2002/ 000189 16 16.

N, {2- {{@tstmb(43c11b(o4oﬂﬁh9wlzplh@@9@§fr6ykJymﬁ{ekW1}74 (4-fluorophenyl)
-5-ph eny1 pyrrolyl)-4-pyridyl ~carboxam de

N ( 3Pz benzo| d]

.3 A SIS SRR T tgrmnen e

18. p1peraz1ne

N- ( t henyl - 3- eri dyl net hyl rrolyl]
r3 dyllg&l{%‘?{l%cg]@l %/}glenylg -r%ethylp)}llrrol 3- Y]rrze?ﬁ/yl} -4- -‘mﬂuor%Y

N|-03(/2 rﬁ@f‘ﬁéﬂ‘%lg’l)gﬁg%i“fg (pyrrolidi nyhnet hyl)pyrrolyl]-4
Nt [ 2 1H€[ﬂ Joyhis(3- cﬂwtnrb qbiwhyl)—?Amyﬂhybtyfryl J-yBnplttety-Up2rpyoidyl)] piperazine

ar, ‘

N Ao GRBROMeaT) Fetnipamal oyt iy

I)pyfﬁ Rradide 4- pyr|dyl carboxam de 10 22. N (3-
[ 4- (4-1l uorophenyl) pi per azi nyI met h

&\t o mbalraghensh Aty opmel Stlowtndkdrilphoag:  methy])

N-
[4((f1}§er |Z1uf uor onet hyl phenyl ) pi perazi nyl ] net hyI }

-h- el {1Y)5-Rs@hdnibropteyii) olykth ¥1-3-§ Yt #ay12A furyl-
N (13- {?4 (2IS—$- benzé?% 451121] 1, 3- %I,l?ggol eﬁ,WS yl}?reﬁ?gm) p?,per v

azin Oﬁéthyl}} 5- net hyl - 15

22 phen r

5 D5 SRSl tndloRh LSS ARAR I3 ARnethyl piperazinD- methyll-
5- phéhlsbenzofdjl $tdiexgigreazi n-

9. 4-{[1,5-bis(4-cholorophenyl)-2-methylpyrrol-3-ylJmethyl} piperazinyloxolan-2-yl-

ketone

10.  1-{[1,5-bis(4-cholorophenyl)-2-methylpyrrol-3-yljmethyl}-4-(2-methyl-5-
cholrophenyl) piperazine

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

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

13, N-(3-{[4-(2-methoxyphenyl)piperazinylJmethyl} -2-methyl-5-phenylpyrrolyl)-
4-pyridylcarboxamide

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

15.  N-(2-methyl-5-phenyl-3-{[4-benzylpiperazinylmethyl} pyrrolyl)-4-pyridyl-

carboxamide
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2
{
we
2

-yl carboxam de 26. N-(3-

[ 4- (2- met hoxyphenyl ) pi per azi nyl ] met hyl } - 2- net hyl - 5- ph
pookfogase®l yl ) - pyrazi n- 2-yl car boxani de 20 27.PCT/IN2002/000189
N-(3-{[4-(3-trifluoronethyl phenyl) pi perazi nyl ] nmet hyl } -

- met hyl - 5- phenyl -pyrrolyl) pyrazin-2-yl car boxam de

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

- 2- et hyl - 5- phenyl pyrrol yl ) pyrazi n-2- yl car boxam de

29. N-(3-{[4-(2H benzo][ d]

;1:63: glfe fzﬁ%egg}-%%ﬁ.E{Fétﬁwf;i})ajaﬁﬁmﬁ'&aﬁ&yi}lSIBhé}Wl;}yrroly1)-4-pyridy1-»
phenydlrbyxamildyl ) pyrazi n- 2-yl car boxamni de 30.

S YATTE] SR B, Pl T D 2 P ety

N(3pﬁér6d;{y4r(ﬂ 1Mqrﬁ3@ia9ﬁx}bbﬁmﬁﬁeam nyl ] met hyl } - 5- met hyl -
2- ph en%/zjmyrro p{\ram n- 2-yl carboxam de 30 32.

NS¢ 3NF{24me yhétnh@axl ﬁnmn)dyhm Bdmym@ﬂ}]llfémyﬂd}flcarbnmmgdle

Joa oosBE et Db ARl B R S5 Mcarbosamice

[20: ( B+ |_t2f—1lnéih§tDBQﬁﬁtﬁlwllﬁmﬂhie)lgﬂpﬁpﬁaiymm}r}dlﬁq Bydykridyl-  carboxamide
-5 mstzy 3orrolyl pyrazi n-2-yl car boxam de
N-( ethy 5-pheny1 {1 4-thiazaperhydroin-4-ylmethyl)pyrrolyl]-4-pyridyl

I\L.(Scir[)él ‘ﬁg‘)dgyrl dyl') pi perazi nyl ] net hyl } - 5- met hyl - 2- phe
yrro pyrazi n-2- yl carboxam de 5 35.

&Q( 31‘1{-(34{[@Q(Hl-fhmqﬂ{eﬁyklplﬁﬁ}ﬂZIﬁylﬂindiW]}@Hﬁ%ﬂm}iﬂwﬂbpﬁﬂl@'ﬂ-4—

azin\élﬁé} %?I‘a nmet hyl -
2-ph ﬁqﬁ f)yraszyIcarboxamde 36. N-(3- {

[24- (- %hﬁa |3ﬂﬁﬂh&ﬂoﬁ@tﬁ@ﬁ@ﬁ?lﬂﬁbéﬁhpﬂﬁbﬂwl} -5-methyl-2-phenyl-
- 5- et 2- phenyl p%/rro yl pyr azi n- 2- yl'car boxam de
37. pyrrolyl) 4-pyr1dylcar oxamide

;%4%2&6%— ﬁ?ﬁ%@%}%ﬁ[}ég—dﬁééﬁﬂl@nj l— %ﬁl@/ﬁg%lre)zﬂ{yﬁ%e%}hﬂximethyl -
phenylghynylphybl)@%—pﬁhdyl&rbdx@mﬁdwX am de 38.
4-chl or ophenyl ) -3-{[ 4- (2- nethoxyphenyl)plpera2|n

>2|5] ng]g-@y{[ f}mcpghengl)mperazmyl]methyl} -2-methyl-5-phenylpyrrolyl)- pyrazin-

phenzlﬁé/a%d;gamﬁ@yram n- 2-yl car boxam de

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

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

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

29. N-(3-{[4-(2H-benzo[d]1,3-dioxolen-5-ylmethyl)piperazinyljmethyl} }-2-methyl-5-
phenylpyrrolyl)pyrazin-2-ylcarboxamide '

30. N-(3-{[4-(diphenylmethyl)piperazinyljmethyl}-2-methyl-5-phenylpyrrolyl)-
pyrazin-2-ylcarboxamide

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

32. N-(3-{[4-(2-methoxyphenyl)piperazinylJmethyl}-5-methyl-2-phenylpyrrolyl)-

pyrazin-2-ylcarboxamide
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39.
N-(5-(4-chl orophenyl)-3-{[4-(3-trifluoronethyl phenyl)p

WO p@nazises/| | met hyl } -2 PCT/IN2002/000189

met hyl - 5- phenyl pyrrol yl ) pyrazi n- 2-yl car boxam de 15
40. N-(5-(4-chlorophenyl)-3- {

[ 4- (2- pyridyl) pi perazi nyl ] metihyl } - 2- et hyl - 5-

phenyl pyrrol yl) pyrazi n-2-yl car boxam de 41.

N- (2- (4- chl or ophenyl ) - 3-{[ 4- (4-f | uor ophenyl ) pi per azi ny

'2]5':ffeililgé'é{r(4g_3{:[ﬁpﬁéfﬂoh}]egﬁﬂﬂ%%@ai?éé&ﬁﬁ&lﬁ&h&hyi}%ﬁﬁﬁ%&fi‘-@-p%%nyl-

or op
[ 4- (2ynr@hybpmp1hemylc)nﬁmpanﬂzl nyl ] met hyl } 5 20

R B e R RS b ey pREApyRgin 2
i per %hfb)bklirﬁﬁieh)/'} 5-
net hl\iuéd”m ﬁl‘ pyrazi n- 2-yl car boxam de 44.

B5(2 {[#+(@BrspaeldA- d}l&@mx@mﬁfm@wpmemznﬁﬁm&m}}r -5-methyl-
| - 3x | 25 45.
o LS B sy Bk BN o) Doberyi ) 5. ot
%r r oi-(33¢ [ H(Hiphbiyiinkthdt)pipéraziiBt| iy ph s tydth AL PERE@E AT rolyl)-
1 {[Ryf(aémzl?‘&ioﬁllb%%@ﬁenyl) 5- (4- chl or ophenyl ) - 2- net hyl
B ¢ R et 1t - fuorophenyipiperazinyljmethy}-2-methy--
1 {[ﬂzhe(n&lp@nrxdﬂ;ﬁlbp}&bﬂzﬂlph@mgalrboxﬁnﬁ&e chl or ophenyl ) - 2- net hyl
B8 | Rty e bbb ey g bHa Crpethyl-5-
oxdidieny! nmet hyl
pyrr%ﬁdﬁrﬂd;%@d/n\lzvooz/ 000189ny1£s]re49y )1p| ?e{aZI "
B 2N4(5en4f¢m@m5ya Sl nliotwonrctinfisiep) Dp Semenislmpiint)-2-
ol - 3- t -4- i phe e i perazi ne 50.
R DR S
404- shisouagi&Bihomyd= WWLMH&HbT&aMinL/l]nﬁﬁinhhnethyl -5-

pi pera2| nyI ) et hyt] - 2H benzo[ d di oxol ene 5 51
1- { [ phqmylyriglyhnyerzanRetgaryax hyl - 5- phenyl pyrrol - 3-y

TN A SRS 8 s e

met hpjfl}rolylﬁ)p‘{zrﬁzmél-h]@xr&)examlde

42. N—(Z-(4-chloropheny1)-3-{[4-(2-methoxypheny1)piperazmyl]methyl}-5-
methylpyrrolyl)pyrazin-2-ylcarboxamide

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

44. 1-{[1-(2,4-difluorophenyl)-5-(4- chlorophenyl) 2-methylpyrrol-3-ylimethyl}-4-  (4-
fluorophenyl)piperazine

45.  1-{[1-(2,4-difluorophenyl)-5-(4-chlorophenyl)-2-methylpyrrol-3-ylJmethyl}-4-  (2-
methoxyphenyl)piperazine

46. 1-{[1-(2,4-difluorophenyl)-5-(4-chlorophenyl)-2-methylpyrrol-3-ylJmethyl}-4-  (3-
trifluoromethylphenyl)piperazine

47. 1-{[1-(2,4-difluorophenyl)-5-(4-chlorophenyl)-2-methylpyrrol-3-yllmethyl}-4-  (2-
pyridyl)piperazine

48. 1-{[1-(2,4-difluorophenyl)-5-(4-chlorophenyl)-2-methylpyrrol-3-ylJmethyl}-4-  (4-
diphenylmethyl)piperazine
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phenyl ) pi perazine 53. 1- {
1- (2, 4-difluorophenyl)-2-nethyl -5-phenyl pyrrol -3-yl]ne

W boos026848 (3-tri fluoro- 10 met hyl phenyl) pi per aeC€TEN20824000189

1- {

1- (2, 4-di fl uorophenyl) - 2- net hyl - 5- phenyl pyrrol -3 -yl ]
methyl} -4-(2-pyridyl)- piperng8zine 55. 1- {

1- (2, 4-di fl uor ophenyl) - 5- net hyl- 2- phenyl pyrrol -

-yl methyl} -4-(4-fluoro- phenyl) piperazine 15 56.

L PSRRI R O R Al
1- (Z(diphhrfylmethplpﬂnpmh)leS nmet hyl - 2- phenyl pyrrol - 3-yl ] nme
%y' }5 [(4- {f13(2t4{ Idfdu%?orp enyqeg I?X cgf?)r ! lezl}% -erﬁgc grlrﬁgrrgl 3-y1]]-methy1}-

1 (2 ﬂ;eiidzi éﬁlghﬁmlwenéo gRtWoxdreRbieny!l pyrrol -3-yl ] e
t hy I -4-( éﬁ rld pl per azi ne 59.

551( 41cﬂl1§2 4 mqrbphezyhﬁ mypthybpivhoyyipyrolcl- yl:%élet yl}-4-(4-fluoro-

-yI] 2 met hoxy- phenyl ) pi perazine 60. 1- {
(”E%HXE%% I) 2- et hyl napht hyl pyrrol - 3-yl ] net hyl

}52-41( 12 Aidifleeb e R Byph R 1pRE 13 -igmahyB 14-(2-methoxy-
1-{[5- 4(chl érophgle;?? 2- ne?hy-l)ﬂ-hlﬂggﬁt hy?@r}r/lrrg? :%(ylnie o
et hyhynyll)p(@r%nq dyl)- piperazine 62. 5-[(4- {

[5§a( ;}ltﬁ (% ﬁgﬁgﬁ&gﬁﬁﬁn%%@#aﬁx-k phe eyI%\err L yl]methtyﬁ [H{3-tiftuoro-
2H bamﬂq[lpﬂenjd)ﬁlpdrazmel ene 63. 1-
| -1- t hyl | - 3-yl et .

o) TG AR pAensh Toe %9/!%93?%3 &%?1%9%1%?th¥1}¥?-](£5yrldyl)-
[2-( pcspélzg_{eophenyI) 5- et hyl -
-nap thyl pyrrol -3-yl]nethyl} -4 (3 -trifluoro-

st hytt R difuqreplenyhes whzft}@mhmgsasow-yl]meﬂlyl}—4-(4-ﬂuoro-
PCT/ | {;209)2/ .0001.89 19 65. 1- {
[ 2- (R*CRIYOFBERERS 1 ) - 5- net hyl - |
-36ap ht {1yl (PyrdidhordphdnlyTyes-fithlyl-2 oherylpyrio 1By Jimethyl} -4-(2-methoxy-

i pe r})%ez:l;yrll)eplp erazine
57. 1-{[1-(2,4-difluorophenyl)-5-methyl-2-phenylpyrrol-3-yl|methyl } -4-(3-trifluoro-
methylphenyl)piperazine
58. 1-{[1-(2,4-difluorophenyl)-5-methyl-2-phenylpyrrol-3-ylimethyl} -4-(2-pyridyl)-
piperazine
59. 1-{[5-(4-chlorophenyl)-2-methylnaphthylpyrrol-3-yl|methyl}-4-(2-methoxy-
phenyl)piperazine
60. 1-{[5-(4-chlorophenyl)-2-methylnaphthylpyrrol-3-yljmethyl}-4-(3-trifluoro-
methylphenyl)piperazine
61. 1-{[5-(4-chlorophenyl)-2-methyl-1-naphthylpyrrol-3-ylJmethyl}-4-(2-pyridyl)-
piperazine '
62. 5-[(4-{[5-(4-chlorophenyl)-2-methyl-1-naphthylpyrrol-3-yljmethyl}-piperazinyl)-
methyl]2H-benzo[d]1,3-dioxolene
63. 1-{[2-(4-chlorophenyl)-5-methyl-1-naphthylpyrrol-3-ylJmethyl}-4-(2-methoxy-
phenyl) piperazine
64. 1-{[2-(4-chlorophenyl)-5-methyl-1-naphthylpyrrol-3-ylJmethyl} -4-(3-trifluoro-
‘ methylphenyl)piperazine
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66.
N- (5-(4-chl orophenyl)-3-{[4-(4-fl uorophenyl) pi perazi ny

wO povaiokosk§ - 2- met hyl - pyrrol yl)-4-pyridyl car boxeoi/aeod/000189

67. N-(5-(4-chlorophenyl)-3- {
[ 4- (2- met hoxyphenyl ) pi perazi nyl ] met hyl } -2-net hyl
pyrrolyl)-4-pyridyl carboxam de¢ 68.
N- (5-(4-chl orophenyl)-3-{[4-(3-trifluoronethyl phenyl)p
i perazinyl ] nmethyl }-2

t hyl - [ r j 9 .
'@3 yl ({Efl e lgiépré% grﬁ,@}/ §_ngé_f£>?al PRt ro1 8% methyl} -4-(2-pyridyl)-
[4 (ﬁqmyunﬂyl)plpera2|nyl]nethyl} - 2- et hyl -

g}zgq_%l cﬁa} gl]ug%/ )I3d¥ - 1?o)§gp eg}e/l)glgerazmyﬁmethyl} -2-methyl-

1 3 g i)%pﬁi&’yjlé'ﬁ% @ perazinyl ] methyl }-5-(4-chl or
net’hyl pyrrolyl)-4-pyridyl carboxam de 71.

|ﬁ-7( 2N (zﬁ-@lhctlﬂcprgpltmww-}{[gw(2-methoxyphenyl)p1perazmy1]methyl} -2-methyl

oyt BYYITERIRRRAIRBRET, G2 15 7 T

Pde( ZMﬁ-ﬁnhém@@pﬁ@w@-ﬂa @Ltﬁﬂﬁammﬁwpqmpwéaaampgfr@mm 2-
5-nmeth 10 r ol yld) pyri dyl car boxam de
73 methylpyrrolyl) 4—pyr1dy carboxami

o 2N @rﬁh‘?&r%ﬁﬂlﬁ,?ﬁ-g)-{[% - @LbirdaSnbiokla Y TIRITRE Y.L RAGEVL ) Byrrolyl)-4-

i peraz
mst hp&m&ylcarbmta}mde pyri dyl car boxam de 74.

[79 ( y(-éyf g&ghﬂ%"ﬁ&ﬁﬁz? H&gx})hagtﬁw]in}ethyé)_p}gtrmqul]methyl} 5-(4-chloro-
pyr r ghaﬂzl) fcme%gwfdlﬁy hg%*a%amoséﬁnﬁ%

2H benZzo
17 13 N @x(&-dﬂor‘éplwrrybt%{/ 4)(6rﬂ1mretﬁlenyﬂ)ﬁlpaah}1yl}]m2th@h}— -methyl-

hi - 5- gethyl lyl)-4- dyl b d
76, RIRAS BB 2 e hyt T phenyl - 1
702- Py yétblmplﬁ@iyt)%{ quaéthyky}pheﬂylﬁﬁﬁéiﬁlﬂﬁgﬁ&h?ﬁ S-methyl-

4-(2- et phen nethyl 5- phenyl pyridyl)

pyrrﬁyﬁgl-yyr‘g/m a} mids azi ne 78. 4- (

7% o py@@g{f?&#&ﬁﬂﬁ%g-{@ S%-tnkl%?%‘ﬁfejfﬁé’l X@ﬁﬁ%%y Jmethyl}-5-
1- [ 2nreetylyysrr D)hqnmldylcbrboxamlde

67&238%/ {j yllglgr%g e%lyl) 3. ¥ﬂ -&?p y])p1pe1§az1n€1ﬁmet 1}) E—metﬁy 2l Byrrolyl)-4-

[ (2-gBh W&ar@oﬁﬂﬁﬂéﬂ - (2-pyri dyl )p}/r_rol 3-yl) et hyl ] pi

perazinyl }met hyl)-2H benzo[d] 1, 3-di oxol ene

75. N-(3 {[4- (2H-benzo[3,4-d]1,3-dioxolan—S-ylmethyl)piperazinyl]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 ‘

77. 4-(2-methoxyphenyl)-1-[2-methyl-5-phenyl-1-(2-pyridyl)pyrrol-3-yl)methyl]-
piperazine

78.  4-(3-trifluoromethylphenyl)-1-[2-methyl-5-phenyl-1-(2-pyridyl)pyrrol-3-yl)-
methyl]piperazine '

79. 1-[2-methyl-5-phenyl-1-(2-pyridyl)pyrrol-3-yl)methyl]-4-(2-pyridyl)piperazine

80. [(2-methyl-5-phenyl-1-(2-pyridyl)pyrrol-3-yl)methyl]piperazinyl}methyl)-2H-

benzo[d]1,3-dioxolene
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WO 2004/ 026828 PCT/ 1 N2002/ 000189 20 81.
4- (4-fl uorophenyl)-1-[5-nethyl -2-phenyl - |

WO e@4p9a8e8ly| ) pyrrol -3-yl ) et hyl ] - pi perazi ne 8RCT/IN2002/000189
4- (2- met hoxyphenyl ) - 1- [ 5- net hyl - 2- phenyl - |

-(2-pyridyl)pyrrol-3 -yl)nmethyl]- piperazine 5 83.

4- (3-trifluoronethyl phenyl)- 2o[ 5- met hyl - 2- phenyl -1 - (2-
pyridyl)Ypyrrol-3-yl)- methyl] piperazine 84.
1-[ 5-nmet hyl - 2-phenyl - | -(2-pyridyl)pyrrol-3

l ) %Rh?‘@o}nogﬁﬁé)ﬁ)-gy[glhrgér%j?dﬁ-?ﬁén@ﬂ'l 8-SR dyD)pyrrol-3-y)methyl]-
2 pipetadide) pyrrol - 3-yl ) net hyl ] pi perazinyl} -nmethyl) -

% SbAS oAb N BRGDREIg TSR P -8y sy PyyDmethyll-

- 4- (%rﬂefdzfﬂeuor onet hyl - phenyl ) pi perazi ne 87. 4-
{2-methyl -1, 5-di phenyl pyrrol - 3-yl) et hyl
B34- ﬂﬁﬁazﬁp@rpwﬂry@h@nylg 1-[8rractB@l-2-phenyl-1-(2-pyridyl)pyrrol-3-yl)- methyl]
4-[(2-meth 5- di phenyl pyrrol 3-yl)met hyl ]
(1, 4pm$fa§?gper hydr oi n- 1, 1- di one " 89.
P84[ 51([4-mBth tppmiwh)(2%3/&&9%03:3@1)1%&91!]m(aqg&nmbqaefazme

Ineth rrolyl]4- 15 pyridyl carboxam de
A5 55t ooRy st Bphyia-nemy oD ey DSt Inipervinipmety) -
rhyd pyrrolyl]butan-1-ol 91.

Qﬁ %ﬁ?mgﬂ%tﬁ%o?ang (1, 4-t hi azaper hydr oi n- 4-yl et hy
I 8)6py ¢ 1 $bis@utimiberophengl)-2EhyTihyerc3ox enethyip sli(idsifboromethyl-
FornuL 31|]1,)éﬁt;he|r har maceutical |y acceptable acid
sal t BB EFZERd  the vari ous p035| bl e tautoners,

eyanyl OfAEthy1- ﬂ'sﬁﬁﬁl%?%ﬁ?,-yﬁ\j‘ PS4 -thPAZ41 %rﬁ?émm-l one

net abol i tes and t’her €éof "are al oun

5. pdei‘fa@ﬁuﬂﬂléadilphera@yrw-ebm@myﬂKl 4-thiszapedartroimil, 1o¢hone

hor curpl @-cHingho B2 piti 0. SEREGh Hiro H-yimetyDpyrrotytls-

tube?yﬁﬂﬁgaﬁammmg@bacterlun1aV|un}|ntraceIIuIare

conpl e n%cobacterlun1fortU|tun1or Técobacterlum
Konsasi . 21hdhyharraebrl Poaethyl- Ty 4ddpgipsarerbydroin-4-yimethyl)-

for is invention can be prepared by any
onengyg?ﬁg%uﬁ%ho s given below : 30 Method-I:

91. 2-[2-methyl-5-phenyl-3-(1,4-thiazaperhydroin-4-ylmethyl)pyrrolyl]butan-1-ol

The above compounds of Formula I their pharmaceutically acceptable acid salts, thereof and
the various possible tautomers, enantiomers, diastereomers, N-oxides, prodrugs, metabolites 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 kansasi.

The pharmaceutically active compounds of formula (I) of this invention can be prepared by any

one of the methods given below :

Method-I :
Scheme-I shows the synthesis of compounds of the Formula (I) in which R; is CH; , Rj
designates substituted or unsubstituted phenyl groups and R;,R4 and Rs are as defined earlier.
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Schenme-1 shows the synthesis of conpounds of the
Formula (I) in which R is CH3 , R3 designates
wae mmgedset ed or unsubstituted phenyl groups aneCREY2842/000189
and R5 are as defined earlier. WO 2004/ 026828
PCT/ 1 N2002/ 000189 21 The net hod conpri ses
condensati on conpound, R3H oRithe fornmula (Il) with
acid chloride of formula (Il1), in the presence of
Al C13 at a tenperature ranging from20-30 C for a
OHI efli
The @g@ggﬁ#ﬁ&% c@?dél%hﬂﬁﬁ s RnORIE of P FRANER(1H W2k QBB hloride of
formalppI,pini b eprestheresf§ ARZLN2) tehgletatuvedrahying yfedrh @k309nCi for a period
t he &ﬁgsence of an organic solvent a 5 t enper at ur e

varyipg Rgivegn det heds taprotige éﬂﬁewe%l%@qn& Py Whigh ot pBdepsation with
appr n%temaﬁﬁhg ﬁiz S dﬂaﬁow&g gg %g@%ﬁf&ﬂ]ﬂl ¥ ptRbRR S a,nt (;}ﬁamc solvent at a

ormu escr | lava et. al.
temp&iatue gan@g\/bdmeeﬂ”&é)nlﬂle(f)tfor alPed @,ryﬁ@&ﬁat@@éiﬁZ 3 ]ibﬁrs gives the

conpounds f the for (V) on re ctlon wi th var.i
correfRang %d%‘[ S %fﬁh%é%ﬂ%&) Ahdpicet E%%fBla}ﬁa Bk ghAp é?worg & Med.

Chen? %eYte 2§9§‘t9 3988 gg@g arye goﬁﬁﬁlgidg Qrk eofg)}'xﬁg qg &t 95‘(10?1 with various

er16d varying t ween rs a oun
heterbczyci“m lagnirfels (R Mhiy wiesenRd of B2 prgafi® saBentat,a @nobeRurkarmeging from 20-

sane ,meani s as ef i ned herei nabove. e starting.
30° G R TG VRS B EREL AR R PSS i G dbrhetein Ry, R

R;, R/ &nd%%a@@&e%nﬁ%aﬂﬁ%‘s é?éefméd HeREaBbRgcedur e descri bed
by Bui-Hor, N. P. iIn . Chem , 1960, 25, 390 R3H +

RICLRR3 IF NI R OR300R13| R (1) (I11)

The gt ot Rforickl af B A EROD A Ko QT i RehioARd, ey bogyrithesized by

the ptdtediltt eddEiboPBy BudAG NZRAni N Creh€hd. 11960 nZ-St By(l)
ket ones of fornula \/I) are condensed wi th

RyH + o
; NCI_.__, | ]w; PN
Rz

I qny) (IV) V)

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

Method-II :
In this method, summarized in Scheme-II, methyl ketones of formula ( VI) are condensed with o
-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
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- Bronmonet hyl ketones of fornmula (VI1), in the presence
of a base and an organic solvent at a tenperature
w0 asvgioedg28 r om 20- 30C for a period varyi ng bet weenm2o@®/000189
days to produce di ket ones WO 2004/ 026828
PCT/ 1 N2002/ 000189 22 of fornmula (1V), which on
condensation with appropriate2am nes (R2-NH2) foll owed
by cyclisation in the presence of an organic sol vent
at a tenperature rangi ng between 80-120C for a period
g i r
o Y| 18R SISt BobRUiO0HE, S ARRE MG, P LS Sotlowed by

cyclibatiomih ehe(prpsente bf mpsiganis selvemtes a (dripdrature nahgmg ibegvesh 80-120°C for
an organlc solvent at a 5 tenperature rangin rom _
a permi BOENS BetWser Lohapas give 50%@?9&% pyrzol ﬁw?@e gcfmmlfa(\f) . Reaction of
con RS byl TR Lhde MBERI BBl ottt
tempR&ﬁ(ﬁb-liBangn%lfroﬁrZO%OWdR&aeﬂod) VEilylr@detNeeRl 2- 4(Mu}s Eford compounds of
&\/)R?HR4R5 R3 N R1 (1)
fOHnSl@’r@rréthqum 1R Racks ndRs bavaibe ??an%fmqaemﬁﬁ p%\d?ﬁr)emhﬁremabove
t he above Schenes, where specific bases, acids ,
solvents etc., are nentioned , it is to be understood
at ot her ci ds, bases solvents etc., known to those
|IIed|n art may aI used . Siml ar t he

R, T €aitsi onR }3 ratjon I%IFEE% reactli or y
be adj ust ed 15 accordlﬁg i@ ghRidesired naeds N
the invention has been described by reference t@z
{MBci fic egpbmyli nents, this (Isfl)for pur poses of
illustration only. Numerous alternative enbodi it s
wi Il be apparent to those skilled in the art a %@_ﬂe
deenmed to be within the scope of the invention.

R4] |j| Rs
Ry N R
Ry

@

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.

While the invention has been described by reference to specific embodiments, this is for
purposes of illustration only. Numerous alternative embodiments will be apparent to those

skilled in the art and are deemed to be within the scope of the invention.

The following examples demonstrate the general as well as the specific preparation of
compounds embodied in formula (I), which, however, should not be construed as to limiting the

scope of the invention.
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The foll ow ng exanpl es denonstrate the general as well
as the specific preparation of conpounds enbodied in
wo oroakas2€ 1), whi ch, however, should not be coPGI/MNREER/000189

as to limting the scope of the invention. WO

2004/ 026828 PCT/ 1 N2002/ 000189 23 EXAMPLE-1 5

Preparation of 1-{[1, 23

5- bi s(4-chl orophenyl ) - 2- et hyl pyrrol - 3yl Jnet hyl } - 4- ( 3-

tr ifluoro- methyl phenyl) pi perazi ne (Conpound No. 3

of Formula 1) as per Method-1 Step 1:

1- (4-chl orophenyl ) pentane-1, 4-dione 10 To a well

stirred suspension of anhydrous al um nium chl oride

(29.66gm 0. 223nol ) in 15%?%&“% gf chl or obenzene was

added 4- oxopent anoyl chl o 1E- gm 0.187npl)

drop-wi se, over a period of 30-35 mnutes at room
25-300). The reaction mxture was stirred

Preperiineol bae’-bethehiaiapemfios mekloumrratdybmetiy) 4-(-trhuoro- methyl
d f 1h t th Lt
of C oDl b TR AN TRk G 4 St 2"

precipitated soI id was filtered and filtrate was 15
concentrated in a rotary evaporation to renove all the
Step b ol-(Aepil @ orrerwpespieéd «dienddi ssol ved in  ethyl acetate
(400M .), washed with water (2xI10OOM .), brine
(100m .). The organic |ayer was dried over anhydrous
To ayadli stimed sipehsomnlattydras lalvanhivayeljoridd @9.66kn,0.2728mol) in 154.7 ml.

of oBpibE eV s Do g S, 5 g AMRERafeGop-wise, over 2
peno(d%% 3695 mﬁﬁtt&l M ESHm ttéfn&'ré’rﬁreiﬁ«gm(ﬁ)l Fn6PeallioR niklfe was stirred at the

' e conpound. 20 Ste
same( tbmplafadlrre phe ﬂhbl)r 5&ftﬂ£tdayd>mg(rsrtmineoﬁbthm redatioa mfxtire by the addition of

sohd( %{glaorg X}é% e%&l) ?lé)ﬁr&) jfl‘ljel g{']ﬂ%lﬂgt@ gmlw%we@%’é@qu anc? %ltrate was

concEntPR&1 rHi"a)rota!i‘y ReayRRRN(18-rBmble Al WRSsIRntd X8 BiiliteVvas dissolved in
over 25 nol ecul ar sieves or using a Dean Stark

ethylagnstatea (499 mlMf washed hwidte waten (3x 1091 2 ebrananbld Omd, bm%ed organic layer was
drlecfJ QI%{ aﬂkg%?clfesdso%\r}\lg@he %tn hf e:lee%légue d't%ﬁ’ :]ﬂag crude product so

obtalbéd nas (Hnsbltopraphed deeradilingl geb C1O0R0O rh@h?ﬁsmgﬁhldfdf@ﬂn-hexane (90:10)
over anhydrous sodi um sulfate, and the solvent

as elugph FHgIHe %é%ﬁm 6Prve) efgbe title soBRRMdned was washed with
hexane to give 2.83 gm (39.45% of the title
conmpound. 30

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

A mixture of 1- (chlorophenyl)pentane-1,4-dione (5.0gm., 0.024 mol, as obtained in Step-1)
and 4- chloroaniline (3.33gm, 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 (1x50 ml.).The ethyl acetate layer was dried over anhydrous sodium sulfate, and
the solvent evaporated off. The solid so obtained was washed with hexane to give 2.83 gm
(39.45%) of the title compound.

Step-3 : 1-{[1,5-bis(4-chlorophenyl)-2-methylpyrrol-3yl] methyl}-4 -k3 ~trifluoromethyl-

- phenyl) piperazine
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Step-3 1-{[1,
5-bi s(4-chl orophenyl) - 2- et hyl pyrrol - 3yl Jnet hyl } - 4- ( 3-
wao eioftloaseo et hyl - phenyl ) pi perazi ne WO 2004/ 0PGBR&002/000189

PCT/ 1 N2002/ 000189 24 To a stirred solution of 1,2-bis
(4-chl orophenyl ) -5-nmet hyl pyrrole (1. 76gm 0.006nol, as
obtained in Step-2) in acetorp4trile (18 m.) was added
a mxture of 1-(3-trifluoronethylphenyl) piperazine
hydrochl ori de (1.55gm 0.006 nol), 40% formal dehyde
(0.45m, 0.006 nol) and 5 acetic acid (5.23 m.)
drop-wi se. After the conpletion of addition, the

To a etioed cnmlutlcmt of el s (4thloroplemt)- ﬁmmhylﬁjmﬂe a¢1u2r€gn{ 00 006mol as

oGS LR GE05 | ) S R e e
plpelﬁﬁﬁé@@dfﬂch])ondy(? 58 'OrU@@ Iﬁbﬂy hO%Cﬁhﬁﬁﬁe%%fe ®C45mlw@‘°0(§)6 mol) and

ed with water . brine

. acetl@\a@lﬂ (érﬂq"y@ﬂ M@Psmﬁeu ﬁnft@u ItIfEa@@l}dn@on D ed@ubmehhﬁ reaction mixture was

stlrreﬂvﬁqg&ﬁ %%SI’)Q Purr -H;r Ccmrs ﬁg%drégébq%&nﬁslt&ael \gftq pt‘é@ra&gﬁad with NaOH

(20°/d18] E@thah& lexiamédﬁ/ﬁh bybaRtafSQx100 ndy. ElcdMbitidd eﬂhﬂ%cetate extract
%_ of the title conmpound. m 165-

was Eashféé w1§p, ‘Za@a@X(SWI})) byne (43R rlopdiied oggr anhydipgs @@dlum sulfate and

the s;dgb@n%afpo%t%dg d ;TB W\T“% GH%& 3 i§ (2 ?[_I&Ié#ii:‘2§é %unﬁed by column

chrorBat8graphid bvempilizd,gal uking eEiSAM@EJEtQhe}@Lﬁe Pe@pay ad iehienofo give 2.1gm

3-{[4-(3-1r
mﬁz%@o?%h%?ﬁ?f’?fﬂ%‘?ﬂﬂd) pi per azi nyl Jmet hyl }-'S- net hyl - 2-
phenyl pyrrol yl)-4 pyridyl carboxam de (Conpound No.
23o0f Formula 1) and Preparation of
m.p. NoF-36774-N8: nvz $44M-bhyet hyl phenyl ) pi per azi nyl Jnet hyl } -
2-nmet hyl -S 25 phenyl pyrrolyl) -4pyridyl carboxam de (
Compound No. 12 of Formula |I) as per Method-1 Step 1:

HINMIR((€T, @)Opzh@mé me@H@nQﬁ b afli 9pQ. dil?z)zséﬁ\%g(i%s,gzgﬂﬁ{z&ﬁdcg;), 3.59

suspensi on of dr ous’ al um ni um chl ori

(s, 2H29K By 613 (5, ﬂlH Eﬂ) KEr.30{mdBhAoERNnzene was added
oxopent anoyl chl ori de (23.0gm 171. 6mmol ) drop-w se,
over a period of 30-35 mnutes at roomtenperature
(25-30C). The reaction m xture was stirred at the
sane tenperature for 1 hour. After deconposition of
the reaction mixture by EXAMBEE? on of

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

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

To a well stirred suspension of anhydrous aluminium chloride (27.0gm, 205.9mmol) in
126ml.of chlorobenzene was added oxopentanoylchloride (23.0gm, 171.6mmol)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
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WD 2004/ 026828 PCT/ |1 N2002/ 000189 25 solid ice and
hydrochloric acid (10m ) the precipitated solid was
wo pdosmeasas and the filtrate evaporated on a r OPEF/IN2002/000189
evaporator to renove all the solvents. The residue was
di ssolved in ethyl acetate (400m .), washed with
water (2x1OOrm.), brine (100n8.) and dried over
anhydrous sodium sulfate and the sol vent evaporated
of f. The crude product so obtained was 5
. 3G t re18hhi : - S [
solid 3P} ANB IBAFRAINE, RUETC1BIY F8 G R 5GP T Mhd B8 the  fimate
evapdratetl en @cnfaopexhpoftt@ptodembdve 8l HetsoiMentd. The residue was dissolved in ethyl

h | pyrrolyl)-4pyridyl carbgxap.de A.m xture of 1-
s S P S SRRSO o ks el sy
sodivePtsalii@dand R ePsolenfHapdraedi 6@1 | Nine bde agbd&et so obtained was

(4.30gm 31.35mml) in benzene (6.0 m.) was refl uxed

chrorhgtogapired arvsir estligaagel i1 09-360 mxshlepsingushlesefoam dsegizamhdo give 8.6gm
d._under ,reduced pressure and the residue
L R

acetate, washed with water (2x100
m.) and brine (1x50 m.). The ethyl acetate |ayer
was_ dri ed qver anhydrous sodium sulfate and the
Step-d | Nebrinedhyhgorhsetdgy el -Fpaidylagharg@ids oduct so
obt ai ned was purified by colum chromat ography over
silica gel (100-200 nesh) using 0.2% nethanol in
A mighire bH1 o (dl@eplenybpéntie- gd-dond . (60g/28 (5BthmMA, 4 olathintdén Step-1) and

. Wtitl S -3 . :
isoniggtimis Py SIS0RE, 1 1080F oL RPN iy PSP (601 W) JHAs: Fffuged by over
moledulFE LBV 2ARBeAV hodl, B¥iRé Wa)s;ﬁgﬁ%éél ke RRY e pAQsure and the

‘(conmpound No. 23 of Fornula |) _
residdé (1Bsqlye {mBethyl adetate.omeshhd Withewstel (23160 ani hgnd) end (1x50 ml.). The

ethyl(%é%eﬁ%g&e&%%%%é lo%?rrq@gl&%i\%sdqd)iﬁ% réllﬂ%le ég %)r(slgg]v&g€ evaporated off. The
crud$S prodtietogd Obtained was }imriﬂed by column chromatography over silica gel (100-200
N (5- net hyl - 2- pheny Fyr rolyl)-4-pyridyl carboxam de .
mesh) gsgdhtie methamd ahloreformins Alyrsg te giver dplgm (3942 %) of the title
comfafigonitrile (5.0 mM.) was added a mixture of 1-(3-
tritluoronet hyl phenyl) pi perazi ne hydrochl ori de
(0.288gm 1.083mmol ), 40% fornmal dehyde (0.032gm

S e R e S S ek R VR S
pyrra%}hz)éwy%idy@érb%&&ﬁﬁaw BlupbMRINS, BRFFRFMIR [f OF 4 hours.

reaction m xture was 30 neutralized with sodi um
and hydroxi de (20% ag. Soln.) and extracted wth ethyl

N B R i BRI PSR oy S Bl

pyridflcayboxadmiile ( compound No. 12 of Formula I)

To a stirred solution of N-(5-methyl-2-phenylpyrrolyl)-4-pyridylcarboxamide (0.300gm,
1.083mmol, as obtained in Step-2) in acetonitrile (5.0 ml.) was added a mixture of 1-(3-
trifluoromethylphenyl)piperazine hydrochloride (0.288gm, 1.083mmol), 40% formaldehyde
(0.032gm ,1.083mmol ) and acetic acid (0.09 ml), drop-wise. After the completion of addition,
the reaction mixture was stirred at room temperature for 4 hours. The reaction mixture was
neutralized with sodium hydroxide (20% aq. Soln.) and extracted with ethyl acetate (2x50 ml.).
The combined ethyl acetate extract was washed with water (2x25 ml.), brine (1x20 ml.), and

dried over anhydrous sodium sulfate and the solvent evaporated off. TLC of the crude product
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dried over anhydrous sodium sulfate and the sol vent

evaporated off. TLC of the crude product WO
wQoa402:38828 PCT/ 1 N2002/ 000189 26 i ndi cated t WOT/BEYR002(00189

whi ch were separated by col unm chromat ography over

silica gel (100- 200mesh). The |ess polar conpound

el uted out using 60% et hyl acgetate- hexane m xture was

obtained in 5 11.25 % (0.060 gn vyield and was

identified as N-(3-{[4-(3-

e B USR5 UAATEABH S Gt o 0

200nesly. 105 107 C, MS: miz 520 (Mr1) 10 'H NMR (CDC13,
S): 2.14 (s, 3H CH3), 2.49 (bs, 4H, 2xN-CH2), 3.12
(4H, bs, 2xN- CH2), 3.34 (s, 2H, N-CH2), 6.03 (s, 1H H3),

The ‘fbs@ goﬁr Q&n}_géﬁnddéi‘ut@él bt us?ngo(ﬂ)"/z eﬁlzfl 56&&%’-‘ H¥% e mﬁtﬂ@ was obtained in

pyridyl ring), 8. 2H, J=6Hz, pyri dyl
1125r| n@@ IQOWe r@it)e poiekr c@iﬂaouﬁ@sel ut eddestifie SI g 8d‘%(3 {[4-(3-
tnﬂu?t%? gﬁl erh 1 ?ﬂg‘iemy 9 Cf:tlﬁﬁsz It)il*petn%pr}]lle"rglyl)n4-pyrl}d3‘?14 catboxamide

(Con{}io(lﬁd{zﬁ)qr (3 tri fI uor onret hyl phenyl )
pi perazi nyl ] met hyl } - 2- met hyl - 5- phenyl pyrrol yl ) -4-pyrid
yl car boxam de ( Conpound 12) m p.80-82 C, Ms: mz 520

o P AR 9 1 2,15 300 09 2 0
(s 2H N-CH2), 6.24 (s,1H H-4), 6.97-7.03 (4H mArH)

22-7. 29 5H, Ar 7.53 (d, 2H, J=6Hz
'HL NGB G OP5n 1% N 6, B A s R B, 312 (Ar s 39N CHy), 3.34

(.2 oﬁ-éfﬁ'%)[ 1@.@5 E%fgﬁfﬁk),r'6%26.9§5(w}kﬁjﬁ 7R0eP% ALk S/ A, 7.40
(d,2H F=6E0, wyriayh iny), B:68-@LHY6Vpotid@yinbyet hyl }- 4- (3-triflu

oro- 30 net hyl phenyl) pi perazi ne (Conpound No. 86 of
Forrmula 1) as per Method-11 Step 1 :

The %&fﬁhoﬁ\% %ﬁ’%g{g&% g)céaq}i@ 0§ing 80% GhngeMfe- AO0GE AORRE was obtained in
2434 % (0.130 gm) 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,CHa), 2.60 (bs,4H,2xN-CH,),

3.18 (bs,4H,2xN-CH,),3.41 (s,2H,N-CHy), 6.24 (s,1H,H-4), 6.97-7.03 (4H,m,ArH),
7.22-7.29 (m, SH,ArH), 7.53 (d,2H,J=6Hz,pyridyl ring), 8.50 (bs,1H,NH D,O exchangeable),
8.70 (d,2H,J=6Hz,pyridyl ring).

EXAMPLE-3

Preparation of 1-{[1,5- bis (4-chlorophenyl)-2-ethylpyrrol-3yl]methyl}-4-(3-trifluoro-
methylphenyl)piperazine (Compound No. 86 of Formula I) as per Method-II

Step 1 : 1-(4-chlorophenyl)hexane-1,4-dione
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27 Anhydrous zinc chloride (3.71 gm 27.2mmol) was
pl aced into a round bottom flask and dried by nelting
waie@en26s2cuum at 250- 350C for 15 m nutes. Aft ePCT/OR0I2H0189
under vacuumto room tenperature , benzene (15 m.),
triethylamne (2.7 m.,19.42mmol) and tert-butano
(1.83nl., 19.42mmol) were s@gcessively added. The
m xture was stirred until zinc chloride was fully 5
dissolved (approx 2 hour) and
Anh r&%r e ut s 9%} 12@{ ??Wééﬂﬁl?%vaggﬂ&g?‘mt% IAO%He W®ottoM sk and dried
by msitimgamden edcyumdatexb0-360eC rbix 1 fineinwas Aftdrraoeting anddr vacuum to room
hour and allowed to stand for 4 days at room

temperatse s Rewgeas (hhdloh me@aflwmedaén@héé Affmoly omd dert-butanol (1.83ml,
19.42\?1\/?}1.E éll)I e %ﬁ%&sm%{i{? %ﬁﬁé@nﬂﬁs e \30@335 ﬁlﬁﬂeﬂnc \VBRIRE was fully

wat er brine ( x dried over
dissobredy@poos. oblourmand | F-64- ehlalrmphertyé)eﬁxahﬂemne E6goy dPddmmol) and 1-

oo 5o A0 855 LOEAAD! TR s s o 1

~ hour G 91'1(9{/&52? 18 sBhd Thile Hﬁysta(t’ rocﬁh YenporatlredMd thercBRY q@dnchb®with 5% aq.

title conpound. Step-2
Sulfigictsicisl Zhe @rgﬁnwdﬁmwa)&@@msu woshed vathiwatar @xePupl.e , brine (1x25ml.),

dnedgov§g4 rglgi g@éﬁ%&%ﬁ%&@f&%&%@ so]_w?en? @\gap(ogeh%tg rg{(? gge Icrude product was

purifled b@b@lﬁmﬁl&r&ﬁmgfabhy anet silida@eli@00-200mbsh)ivgingahtbroform as eluent to
. éo. 321gm 1 80mmol) in toluene (5.0 nl.) was refluxed
give @@@nﬂhéﬁéélﬂ’)é’rfﬂ%q moupdi ng a Dean Stark appar at us.
The progress of the reaction was nonitored by TLC and
after three hours, toluene was renoved under reduced
Step-r:ek Swisg4-chlveoplesylitiethydsrelesol ved in et hyl acetate
(200 m ), washed with 20 aqueous sodi um bi carbonate
solution (2 x 75 m), followed by washing with water

A ml&?aré‘ oPf- @il cﬁlor }h}ﬁeﬁﬁqe(-ﬂﬂﬁlc%ﬁ @10gm] b8 58inkui] aﬁ&cﬁ!uﬁl&d?m Step-1),

| ayer was dried over anh dr ous sodi um sul fate and

4- C@@O\@lghnee@aﬁmﬂ@cﬁwd) Tmi pinlpenessyliopicaaoid ¢0-dakem, 1.80mmol) in
3
tolueggi%@urﬁm ng I}gﬁﬁgﬁ &x%r ?ﬁ%ﬁ?cir'far 3% (o§]u/%go£ DéaﬂeSttafkt Lﬁ)aratus The

progfesdos (it ﬁh&tﬁfrpﬁ)ﬁlﬁ mdnjto&daiyh YLQY#rdohfics ythrbaetonyd, }tOl‘ﬂlClﬁeg whas removed
rifl uoromnethyl pi perazine To a stirr
undes gpqycEd pTRSFUTE, ihﬁl’%ﬂ% L WRP Giesphethyr il e@tCﬁwepWPoml) washed with

aque&&s AR ﬁIC? 1%8%%&5)19%2'723‘%1&, dfoﬂov%&@ By Washi ?g with water (2 x 50 ml.)

acetonitri a mxture o
and ljm(e:i-ltxrii o Theethlyy hestese Jdyppivpe dagd oneer aBlydrous sodium sulfate and the

solv gxca%(ép l %ﬁ? gﬂ-%dﬂ,ﬁ% Isg ;H)tgﬁlgg gv&gmagl?eé%\fvﬁﬁ %gafggr el d f g&gm (81%) of

theti@l@(a@m%ﬁﬁi After the conpletion of addition, the
reaction'm xture was stirred at room tenperature for
3 hours. The reaction mixture was neutralized with

Step—%oqi lﬂ?’ /. EX'Sjbriso(é—ic%Fong];h%%%ﬁ-g,"—etkylpyrrol—.?yl] methyl}-4-(3-trifluoromethyl- phenyl)

piperazine

To a stirred solution of 1,2-bis (4-chlorophenyl)-5-ethylpyrrol (1.20gm,3.80mmol, as obtained
in Step-2) in acetonitrile (15 ml.) was added a mixture of 1-(3-trifluoromethylphenyl)piperazine
hydrochloride (1.01gm, 3.80 m mol), 40% formaldehyde ( 0.114gm,3.80mmol ) and acetic acid
(3.6 ml.), drop-wise. After the completion of addition, the reaction mixture was stirred at room

temperature for 3 hours. The reaction mixture was neutralized with sodium hydroxide (20% agq.
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WD 2004/ 026828 PCT/ 1 N2002/ 000189 28 sol nution) and
extracted with ethyl acetate (2x100 m.). The conbi ned
werdnloeaeet at e extract was washed wi th wat er PQrRBE®R002/000189

m.), brine (1x30 m.), dried over anhydrous sodi um

sulfate and the solvent evaporated off. The crude
product so obtai ned was chromgt ogr aphed over silica
gel using ethyl acetate-hexane (80:10) as eluent to
give 1.05 gm (47.22 % of 1- {[1 5- his (4 5

| thyl
solmﬁi&kr}géﬁp %ﬂﬁé Bf%ce aézel}{t%fe 0? gﬁ&‘ﬂé cbm%érée% %ﬁ*—lor mgjtlre%xtract was
washi)l w1t1713wa1m‘ 2x365n| bkine ID(3DHNNR drieDoY8; arb)ydrouk. S0Biufr sulfate and the

solvﬁ Rli_fapeﬁx %d o% Gg%é%gé p@uo%ﬁ%@;ﬁ@? %hgor@aioéraphed over silica gel

' usm%&hgi'hd&agﬂﬂéxane QS@@O)( & élh'eﬁﬂ:tf})glve?l @9 -gfn 3@70D B2 AT { [Tl ,5- bis (4-

aration of hydrochloride salt
bl Ay Imehiil e rifvere ompoNReN D perecine (Compound
éﬁ lgqrp @;Iobt ained in Step -3 of Exanple-1 was
o ss di chl oronet hane (3m ) under stirring To
this mxture 6.43 M HC - Ethanol (295.22 ng, 8.08 20
moles, 1.3 mM," 4 equivalent) was added drop-w se
MS: gueid®> At bring at 10C. The reaction m xture was
stirred for additional 2 mnutes and was diluted with
di ethyl ether (10 m.). Stirring was continued for
1HNMRD(GM13,15) ‘m1rQst @s31t CHRe 2&6’6@2115@1&2 ﬁlHﬁCH{SBh}:% 3 10 (bs, 4H, 2xN-
vents were evaporated at _reduced pressu
C_z)s 6{5965 walds tH-@dN-kHoh é Sthts dBN -t of- 55 6% 1, L&&W %Qﬂ 38 (m,12H,Ar-
H). give 1.22 gmof the title hydrochloride salt. 25 mp.
= 140-142C 1H NVR(DMSO d6, 8) : 2.03 (s,3H CH3), 3.10
(bs, 4H, 2xN-CH2), 3.91 (bs, 4H,2xN-CH) 4.17 (s, 2H N-CH

), 6.57 (s,1H H 4 6.91-7 H AH. 30 WD
2004/ 026828 PCT/ | N2002/ ogg@\&%‘%

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) undér stirring .To this mixture 6,43 M HCI-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

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 1.22 gm of the title

hydrochloride salt.

m.p. 140-142°C

'H NMR(DMSO dg, 8) : 2.03 (s,3H,CHs), 3.10 (bs,4H,2xN-CHy), 3.91 (bs,4H,2xN-CH,) 4.17
(s, 2H N-CHy,), 6.57 (s, 1H,H-4), 6.91-7.48 (m, 12H,ArH).
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EXAMPLE-5 Preparation of hydrochloride salt of
Conmpound No. 12 of Fornmula | 5 The Conpound No. 12

W@ 2004026329 , obt ai ned by Step-3 of Exanpl e-2 waBCT/IN2002/000189
di ssolved in a mxture of diethyl ether(0.5nl.) and
di chl oronet hane (0.5nl) under stirring.To this m xture
1.20M HO - Ethereal (142.35ng9, 3.90 mmoles,3.25 mM,5
equi val ent) was added drop-w se under stirring at
10C. The reaction mxture was stirred for additional 2
m nutes and was diluted w ygtboyl ether (10 m.).

- Stirring was continued for another 15 mnutes at the
same tenperature The 10 sol vents were evaporated at

reduceqg pressure_ and solid s . dried in vaccym
desi coBrBr R of Wigeorie &V)@a’fgﬁnmn@ Noof 2 ohopmiind
hydrochloride salt. mp. 174-176C) 15 1H NMR (DMSO d6,-
8) : 2.10 (s,3H CH3), 3.15 (bs, 4H, 2xN-CH2), 3.84
The Cospaund DN-1EHR 05 gm ) dbtajred bisi StepchRf Ex@nple-X syas idissbldpd in a mixture

1, 00-.7. 8H, A 7..85 2H, J=6 ridyl. ri.n
ot g s S bremigrane (igpD wnes Frfle affiis oty 1 20mmen.
Ethefhl (12,3601 GLouten@est3NES ¥ tivaRn)Mi48hdMed Brop-wise under stirring at
10° Sént hesi zed by one or nore of 20 the above descri bed

thhaerstipr migure iwae stired dw. additvpl EreinuBy apd iwaszdituteshwith diethyl

of. .t h odecure descri d in,Ex | es, 1- 3, Conpoynd
cthery(3 ' ) SHRGFE V8 GBSIAGE it W Tnfihiey o PG gpgatore The
solvdﬁtsﬂﬁéﬁd@ﬁp&affach{ héd/dc[e@ pERAiraGhelsbBd s dRUah! vwdcum desiccator for 1
ereunder : 1. 1-

hour {0 givp 0428 gahef ﬁwdﬁf?émirqch@rﬁmsﬁw pyrrol -3-yl ] met hyl }
-4-(4-fluorophenyl)- piperazine mp. 193-195 C, ME:
mz 494 (Mrl) 2.

m.p. 1741216 bi s(4- chol or ophenyl ) - 2- net hyl pyrrol - 3-yl | met hy
| }-4-(2-methoxy phenyl) 30 piperazine mp. 140-142 C,
M5: mlz 506 (M+l) WD 2004/026828 PCT/ |1 N2002/ 000189 30

HNMR (QMSG, e B -2k GRS LR AT G fHARy CH, 4.1

(s,2H,N=-@GH{)2 6 @y (sdH, [=4)p7 00828 (@, SHMEH), 1h%5 I§2HG~6NBpyAtd ring), 8.76

477 }iM+1) 5..
(d.2H,I5qHzpyrigiyk ring)e hol or ophenyl ) - 2- net hyl pyrrol - 3-yl ] met hy
|}-4-(2-pyrimdyl)- piperazine mp. 184-186 C, Ms:
mz 478 (M) 5 6.
An illusfrptiyeslidh io§ (h-comploondspdfethe/ inyediomewniyh paere ointldsized e bhy or more of
the a{)éved'deggﬁ eﬁ?ﬁ]ééﬂo'ﬁ%,ti? Xcln)v given below.

EXAMPLE-6

By utilization of the prodecure 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-{[1,5-bis(4-cholorophenyl)-2-methylpyrrol-3-ylJmethyl} -4-(4-fluorophenyl)-
piperazine m.p. 193-195° C, MS: m/z 494 (M+1)

2. 1-{[1,5-bis(4-cholorophenyl)-2-methylpyrrol-3-ylJmethyl} -4-(2-methoxy phenyl)
piperazine m.p. 140-142° C, MS: m/z 506 (M+1)
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pi perazine mp. 188 -190 C, Ms: mz 566 (Ml) 7.
4-{[ 1, 5- bi s(4-chol or ophenyl ) - 2- et hyl pyrrol - 3-yl ] net hy

wo pipoeasaxi nyl 2-furyl - ketone mp. 84-86 C, MXT/IY2002/000189

494 (Mr1) 8.

5-[(4-{[1, 5-bi s(4-chol orophenyl ) -2-net hyl pyrrol -3-yl] m
et hyl } pi perazinyl)- nethyl]-23p 10 benzo[d]

1, 3-di oxol ene mp. 135-137 C, M5: mz 534 (M+l) 9. 4-

{ [
SIS PR ALY i

498pt(3w2]=)54?f113|1\118 {DKZ 477I (M+1) h I )

1,5 4 r n 2- met rr met

5L B SRy NOTB 0. Bty B sl (- PorBBiizhe piperazine
N-T%B 4”1%6"5’?' uolr\%z)%enyl\ﬁ}pl per azi nyl ] met hyl } - 2- net hyl -

65'3/5 pm%wb]ﬁ% -ctallotbphehryl) R methylmarobdxalmettylndp(d@sheh fbhethyl)-
. Z

[ ApFazias m%ﬁ éi%ﬂl)g%ul\g%&g@. %I(M“é}‘) hyl } o
7;%4-g@g%%ﬁ@&ﬁ‘%@%ﬁ%%}%h%m&é Qlﬁ%‘tﬁﬂﬁﬁ@éﬁ%ﬁ&ﬁ@fmﬂ- ketone
[ 4m(p284)-B6‘|’ d:yMsowznaz (1] et hyl }

- 2- et henyl pyrrol yl ) -4-pyridyl - carboxam de
8m %[(49{;@ Q@IQ@ C r gyl mMylpyqq,l -ylJmethyl}piperazinyl)- methyl]-2H-

N-( 2- h I I t hyl
el fdw%sen?%aﬁgﬂém%zwnngfz%%?@ﬁ% e e
94643 10MtBik(4Léhol henyl)-2-methyl 1-3-yl hyl loxolan-2-yl-
et Ryl 5 OBt et L o et T B ey

r rlstgneyny- b@M%&AC MS8: mézr Mrilde MS: nfz 390 (M+1)

R4 (L @emymoga ARSI R B Sl
y' érhzﬁe Hﬁﬂs hl)5|6 138° C, MS: m/z 524 (M+1)

g rroI yridyl car boxan de m p. 95-97 C, ME:
1|'er £ -QE%(A( ﬂ{uq_rppll@lyl)plperazmyl]methyl} -2-methyl- 5-pheny1pyrroly1) 4-

i

N- 2-nmeth 5-phenyl - 3- (pyrrolidinyl met hyl) pyrrolyl
1(Bd94(: mﬁaoaﬁpwyﬁprperamllmt@} -Rmietiyls Blmytmrpiyl) 4-

. I\I-Ipﬁl- ki 6381%8(1(6%%/ gﬁ?%(@gn@?%ég%(@g%enyl pyrrol yl]

I?Fmﬁ)w{[ﬂ@ B BMpAFEr e yT Rethyl 1-90m 3G 1- S ph MB1p WAy G4 pyridyl-
carboxamide m.p. 93-95° C, MS: m/z 453 (M+1)

15. N—(Q-methyl-S -phenyl-3-{[4-benzylpiperazinyl|methyl} 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 MS: m/z 390 (M+1)

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

18. N-(2-methyl-5-phenyl-3-(piperidylmethyl)pyrrolyl]-4-pyridylcarboxamide m.p. 98-100°
C, MS: m/z 376 (M+1)

19. N-(2-methyl-5-phenyl-3-(pyrrolidinylmethyl)pyrrolyl]-4-pyridylcarboxamide m.p. 72-
73° C, MS: m/z 361 (M+1)
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21.
N- (2- et hyl - 5- phenyl - 3- (1, 4-t hi azaper hydr oi n- 4-yl net hy
WO pqppr0easky/| | - 4- pyridyl - carboxam de m p. 87- 89pCx/mB02/000189
mz 393 (Mt ) 5 22.
N-(3-{[4-(4-fluorophenyl)pi perazinyl ] et hyl }-5-methyl -
2- phenyl pyrrol yl)-4- pyridyl carboxam de m p. 98 99 C,
M5: mz 470 (M+l) 24.
N-(3-{[4-(2H benzo[ 3, 4-d] 1, 3-di oxol an-5-yl net hyl ) pi per-

| .
AT 4og§awhﬁpboahwow g o
m k6(1511@°((MM$ 0 5. (M+1)
uor gph [ ) pi perazin mst h - et hyl -

4 B Siaetirs-s gm)t & wéazapezh S el potids-

a[}ﬁa{x[am thipk
N-(3 %62 t hoxy eny|“5“6|393 %;ll%yl ] met hyl } - 2- net hyl

225NF(BG{M4(4}ﬂu0Idphéﬁyl)pmﬂfmnﬂ]me?hw}Gahﬂﬁyﬁmpﬁal}@ﬁﬁﬁylm-
m z 483 (MF

[ @wy%qarqua@ﬂéﬁﬁtﬁgﬁ %&Nép‘iﬂﬁe‘]ﬂ&z@ﬁ;ﬂl)] met hy! }

- 2- et hyl - 5- phenyl -pyrrolyl) .15
pyrazi n-2-yl car boxam de m p. 83 85 C, Ms: mz 521

24\ (3- {28-(2H- benzo[3 4-d]1,3-dioxolan-5 -ylmethyl)plperazmyl]methyl}} S5-methyl -2-
N-(3-{ 4(2p I)plperazmyl]methyl 2methy| S)he
nyPhspy Pl ﬂcazbo de Bk ki 3Be

b R A ARTE oo
}-ﬁearbdsptmhmémpf&)nswwrl\ﬂstlmlz)mr(mm 2-yl car boxam de
R mehospphors DAy Erstisaly P poedrlyd pheashromielsl)-  pyrazin-
5- p%g%n?%g%ﬁ%mﬁygaﬁgwngz 4% a\%li))oxam de mp. 91-93

oM 1@::‘(3{{[4(141fﬂddmnetmmnywl)@nmz@@mﬂétﬂlﬁwmwlyﬁ%@éﬁwlpyrrolyl)

2- phenyl pyrrol yl razin car boxam de
2 s 2B ot B SONIB . BES: iz (D)

S BRI P B DY oy tpyein s

2- yib@%&@ﬁd@hﬂplm 2178, M8: fa/z M3 (MHg 483 (Mrl) 33.
ZP4B(T((3 &4 (2H1b@nmﬁé]tlk%rdlph@lnmS)sﬁmp@mepnwmﬂnWy}l}} -2-methyl-5-

th h
R RURDER Y Riol TS TER Y| S 92311 B
3D4N((§- {EM(dlgué@ynhaﬁmﬁpmhh@hM&ﬁ} 2-methy1 5—phenylpyrrolézl) pyrazin-2-
henyl pyrroly razin-2-yl" carboxam
qucarb@mi@rrcp N3, :M& Z(HBIMH30 35.

S B Rty ppenipymolyl)-  pyrazin 2

} ﬁcmmldamlp%mdowcrpiyhﬁ/@w \@4”‘1)2 yl car boxam de
mp. 81-83 C M mz 511 (Mrl) WD 2004/ 026828

3@@1}‘1(13N@B@mﬂ@:mghenyl)pmerazmyl]methyl} -5-methyl-2-phenylpyrrolyl)- pyrazin-
2-ylcarboxamide m.p. 74-76° C, MS: m/z 483 (M+1)

33. N-(3- {[4-(3-trifluoromethylphenyl)piperazinyl Jmethyl} -5-methyl-2-phenyl-
pyrrolyl)pyrazin-2-ylcarboxamide m.p. 231-233° C; MS: m/z 521 (M+1)

34. N-(3-{[4-(2-pyridyDpiperazinylmethyl}-5-methyl-2-phenylpyrrolyl)pyrazin-2-yl
carboxamide m.p. 208-210° C, MS: m/z 454 (M+1)

35. N-(3-{[4-(2H-benzo[3,4-d]1,3-dioxolan-5-ylmethyl)piperazinylJmethyl} } -5-methyl-2-
phenylpyrrolyl)pyrazin-2-ylcarboxamide m.p. 81-83° C, MS: m/z 511 (M+1)
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32 36. N-(3- { [4-(diphenyl nethyl)pi perazinyl] nethyl}
-5-net hyl - 2- phenyl pyrrol yl ) - pyrazin-2- yl carboxam de

wonR@4/093207 C, MS: mz 543 (Mrl) 37. PCT/IN2002/000189

N- (5- (4-chl orophenyl ) -3-{[ 4- (4-f 1 uorophenyl ) pi perazi ny
| ]methyl }-2-methyl -5- 5

phenyl pyrrol yl) pyrazi n-2-yl capboxam de mp. 110-112 C,
M5: niz 505 (M+1l) 3 8. N-(5-(4-chlorophenyl)-3- {

[ 4- (2- met hoxyphenyl ) pi perazi nyl ] net hyl } -2-net hyl -5-
phenyl pyrrol yl ) pyrazi n-2-yl carboxam de m p. 100-102 C,
MS: mlz 517 (Mr1l) 39.

3BFNEB({M@bhﬂ@hhﬂhymﬁlp&ﬂilhﬂiI@Bthylr}Ff tnetrydaetheyyipheolyl)) p pyrazin-2-
i perazinyl ] methyl}-2

phﬂﬁ%ﬂ’%’%‘?@?%?Wr%ﬁl%l\is)m/@asﬂééw&)de m p. 96-98 C,

VNG GRS PRl AT el

ypshenylpwrpmpmammzz -ylcadoRaxiaieingg. Thopl 122@4 MO/, SOIS(EQMH)
(4-chl or opheny

B A chbropen) ) finseres hqasvpylwi)agne}a)m@l]ﬁﬁw} 2-methyL5-

L e T

3pAN- (29 (mem@opnhmyjs X pi- @efrﬁlllbmﬂldmﬁpﬁeﬂy})plp%rﬁmyﬂlﬁethﬂﬁ-z methyl-5-

rrol yl azin | car boxam de
py )(,% ) pﬁ@pyrazm 2 %/Ilcarboxamldemp 96- 88° C, MS m/z 555 (M+1)

4|blb lgrQ(a ﬂ cﬁﬁrcﬁr&%ﬁ?ﬁ ?Yg)l (§ p%éyl plpérailgflﬁjl%et%gﬁt? Xlepnhy?% Reﬁyl

| oAy 2)Aydrediaftide ¥l a0PARENT RISz 48261228 C,
mﬁfi?y%}gslwﬁ |1a44 f£ 2 4SS RAREP

4. I(Ji2z(4@h¥qr ngm)msmempbnm%)pmmmmmtﬂm@w

°"3' o z} bo 1““0”3 ) 42:%%&56‘53(1\9{#5
W hggiho
41 M(i (ﬁ%hl%r&b}feh %OﬂhQﬂYﬂlﬁ)thoScybﬂer@ﬁD h@nmﬁe)th y 3BhEwY1-

pyrrol -3-yl] iﬂ met hoxdohen |pera2| ne
mmyrrcéﬂ)mam 2N@ear Xang m(p\/% 983 7 517 (M+1)

é yI&[(%T(£?§h§1 di,f l ﬁﬁ?5]%%Bluoroﬁléelth%fﬂalhgrrlﬁ?pql)eedzn)lyﬁmgfﬁyﬁyg

t
n;@%da ol X/{Ard%hﬁll)jflc)aﬂioﬁtﬁhﬁﬁlrﬂﬁ Md@2282X2 M3 Amfz, 5IRM+1)

44, (-A[140H mﬂmrcmmyijrsa(4shtonomwnﬂaagnethyupynng]nysltw} A @4

TSRy DRiaeraris bl seeuts € MY B BE G M P
43: {i{ﬁa @24 ﬂrfﬂiofdﬁh@ﬁglpg_ﬁm(émo‘r?ﬂeﬂyﬁbLrﬁétﬁﬁl@?ﬁbﬂ3 A SRt Ty - @-

pyrrol - ) pi pérazi ne
m lpefhexmleﬁyl)p@ranmnaﬁﬁ(ﬁ\ﬂ?g M. m/z-508 (M+1)

4§ LG T R b sl SRy pbasr Tt & G-

7 6giffiofomdvsy1phens1)BR8rakiMs 1.p. 112-114° C, MS: m/z 546 (M+1)

o

47. 1-{[1-(2,4-difluorophenyl)-5-(4-chlorophenyl)-2-methylpyrrol-3-ylimethyl}-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-ylJmethyl} -4- (4-

diphenylmethyl)piperazine m.p.70-72° C, MS: m/z 568 (M+1)

49. 1-{[1-(2,4-difluorophenyl)-2-(4-chlorophenyl)-5-methylpyrrol-3-ylimethyl} -4-
(diphenylmethyl)piperazine m.p. 76-78° C, MS: m/z 568 (M+1)

50. 5-[(4-{[1-(2,4-difluorophenyl)-5-(4-chlorophenyl)-2-methylpyrrol-3-yljmethyl}-
piperazinyl)methyl]-2H-benzo[d]1,3-dioxolene MS: m/z 536 (M+1)



10

15

20

25

30

30 50. 5-[(4- { [
1- (2, 4-difluorophenyl)-5-(4-chl orophenyl)-2-net hyl pyrr

w@beo3/gdsksret hyl } - PCT/IN2002/000189

pi perazi nyl ) met hyl ] - 2H benzo[ d] 1, 3-di oxol ene MS: niz
536 (Mrl) WO 2004/ 026828 PCT/ |1 N2002/000189 33 51. 1-

{ [ 33

1-(2, 4- dlfluorophenyl) 2- net hyl - 5- phenyl pyrrol -3-yl ] ne
thyl} -4-(4-fluoro- phenyl)piperazine mp. 140-142 C,

A PO Gorens TS L At 4 ere

th}ghe}lyL)mp@zzmemhpoO WhRedy MY inperaz (Me1n p.  64- 66 C

: 47 M+ 3. -
Yo AT Aty bbarl  Faohvlet PhanvipyBRi Aottt 4 Cymethexy-
L yichynipbrigibid gt 5 Tk pheRYR LA Per azi e m .

215 B 2 512 CMH ) B4 1o (]
53- 124 fiorcpble D @hyiet: iy ymbb st ) 40y iroro-

et ha e TR AR G Sisht s 4D ©

T (- P Ui nBri g i %ﬁ%@%&?ﬁ%‘é‘ﬁ%@ﬁ%‘é@%ﬂﬂ)
NsnpemZnag?% (1M|4£Il)46563 Mg; gxg;z 5145 lcm) ophen}/IS ) ngt h{I _

Bﬁ}l e ymbrn 2 i e i ot sbmetivl fepheny
N-(2 ?ﬁ)ﬂ@%oro ca:rb )Sarrgd?r[%a (184 lo?hgk%/dghrené %8 l\ggr)am n

59! m«eg?gyg@mwa {[4mymuofophémypq:drmﬁyl}thahyl@@@mh@la
m
m(m%yi)mﬁ%m 8@%44%&1@6{ np. @@3 2045 €4 MS 805 (Mhbny| )

SRR AL IR L 07 0 masonypteny sy st S
I\/ﬁ)yrfdlﬂ)pﬁ,liﬁznﬁ M}léarbé_)&mdc mip. 06-98° C, MS: m/z 517 (M+1
di fl uoroph 4-chloro henﬁmﬁzz nmet hy 1}}/

S8 éjﬁ}ﬁﬁ?ﬁ@(‘?ﬁhe}lyl)é {M @1 pmethylphenyl am@yllmthy

gy Bliia ekt St G Ms i D

50) 1- %Elyd2],41&iﬂm¢fdphe14yll 8(4-%1310&’@111%@94}’ ahﬁauy PiroE3-3RhRehy1} -4-(4-
m 67 C, M. mz 508 (M1 %\’lﬁ
fgwrmmnybmmer@plﬁéﬁypm@ 1842 &k @ﬁﬁéﬁ? +3) net hyl pyrr

B - SRS A P oo Rumpe g et 4-C-
mrﬁetﬁé@gthM) pifctazide m{p [65-67° C, MS: m/z 508 (M+1)
f1 uorophen -5-(4- chlorophenyl) 2- et hyl pyrr

6 1 -§L1y(2}4rdichprophemy] 2(41§§}10r<213}1|69qdb Benethylpprok pyllnrthyl 24-(3-
t{‘%or(’?eihygﬁ’]?‘ﬁ“&mlé%%ﬁy %o’p 51C2L N S M AV B hy |
6RYT-K Al 23 HifluBRIpA¥hY1)-4-(§ 4 hlorophenyl)-2-methylpyrrol-3-ylmethyl} -4-(2-
pyridyl)piperazine m.p. 124-126° C, MS: m/z 479 (M+1)

63. 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)

64. 1-{[1-(2,4-difluorophenyl)-2-(4-chlorophenyl)-5-methylpyrrol-3-ylJmethyl } -4-
(diphenylmethyl)piperazine m.p. 76-78° C, MS: m/z 568 (M+1)

65. 5-[(4-{[1-(2,4-difluorophenyl)-5-(4-chlorophenyl)-2-methylpyrrol-3-ylJmethyl}-
piperazinyl)methyl]-2H-benzo[d]1,3-dioxolene MS: m/z 536 (M+1)
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di phenyl net hyl ) pi perazine mp.70-72 C, Ms: mz 568
(M+1) 64. 1- { |
wQ@ 2¢o2/026s8a8 f | uor ophenyl ) - 2- (4- chl or ophenyl ) - 5- NRCTIIN2092/000189
ol -3-yl]methyl} -4- (diphenyl nethyl)piperazine mp.
76-78 C, Ms: nmlz 568 (Mrl) 65. 5-[(4- { [
1- (2, 4-di fl uorophenyl)-5-(4-6ll orophenyl ) -2-net hyl pyrr
ol -3-yl]lmethyl} - 30 piperazinyl)nmethyl]-2H benzo[d]
1, 3-di oxol ene M5: mz 536 (M+l) WD 2004/ 026828

oETRIRGBOA Rt S lplipt 3 it 444 e

t phiehyplpdrdzing ogp. d401dr4'eﬁ¢lm pez 462 0d+M P. 140- 142 G,

6A BT S e B Ficsstenyipy Ay Eehs8) 42

Dby a R0 Re M IRERGU RN M P 64-68

68.--f1-E&- ahﬂdofobhﬁmpmmgl-szphmjdlpyfre&-gl]mﬂiyﬂ)}/-mr(eltﬂﬂugro
’ 4- ( 3- trlfluoro met hyl henyl)zp(l\ferazme M P.

l]mﬁ.‘zlnh@ylmer%@ 1.2 1234244° %@4@ /75

& el aERRaS) #%&agﬁ‘a@%@xﬁ@%ﬁ%% LOHHID-
m;ﬂpe‘iféﬁmﬁ Miﬂ.)141046?\E( BESE [tz (125—!(Men)z o[ d]
- di oxol en-5-yl net hyl ) pi per azi nyl ] met hyl_} g}nﬁchl or
7@ 1‘11631%(%11 “penyo ﬁ«ﬂﬂ RAydipxelenspypimethy ﬁwﬁr@ymbﬂém@%w #-chloro-
Mﬂ(%fn;?izﬁﬁftﬁ}dggﬁowyfp S 1{dMNamidetm.p. 69-71° C, MS: m/z 544 (M+1)
7{ [M{ﬁ@kbmm&aﬂﬁwl ﬁw{mnaﬁ)pnwy]l)pmemﬂﬁyi@dﬁmmme%yl- pyrrolyl)-

pyrro car boxam de M P. 70-72
W& 9afb‘2<amxde(12 ¢ 400RF 65 Yphany 594 M+])

7%3%% SEAOHBIE, L s%%%%ﬁ-ﬁxﬁéﬂ%e&&fﬂé%@fﬁém@%ww—
owﬂ H-pY/BidyRBarbbik b 4. prgzowrm evig/ ﬁv‘z3516{(r1:/1+1

7%191}1’&3 tri %oronet%l hen%mrpl perazi nyl ] met

Siyhlosnpey i3 pid-( @aﬁ@mpa@mpmermmdfm@hﬁ} 5-
25
[ P?tg’leWg@Qr‘w Y%%yﬁ%agli)wh flrée gg‘h v nMS) rrsz 5;’;4 M+1)
7L(1 fw(E-T(JIL)éhIédeh@hylb -B=fa- (2116yh@lyi);ﬁpdrwﬁ]ﬁlaﬁylm-mw{yzpyﬂmyl) 4-
dey{cmbpzamw@nkﬁ[ 8Y34¥] M31Xi oxol an- 5- yl net hyl ) pi per
T SRR s A EP diowolS-yimethnipgrpaion oncti (4
l\/ldﬁlorﬁﬁhdfﬂfl)(S-mkﬁylpﬁ*rblﬁ)u-pyﬁﬂ@iﬂ:érboxamlde m.p. 65-67° C, MS: m/z 544

76. 4- (4-fl uorophenyl)-1-[2- net hyl - 5- phenyl -1 - (2- pyrldy
1 Y@FDol - 3-yl ) met hyl ] - pi perazi ne

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

79. 1-[2-methyl-5-phenyl-1-(2-pyridyl)pyrrol-3-yl)methyl]-4-(2-pyridyl)piperazine m.p.
128-130° C, MS: m/z 410 (M+1)

80. [(2-methyl-5-phenyl-1-(2-pyridyl)pyrrol-3-yl)methyl]piperazinyl} methyl)-2H-
benzo[d]1,3-dioxolene MS: m/z 467 (M+1)
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MP. 126-128 C, M5: mz 427 (M+l)
77. 4-(2- met hoxyphenyl ) - 1-[ 2- net hyl - 5- phenyl - |
WO e@4p9a8eglyl ) pyrrol -3 -yl )nethyl]- 25 pi perazi PeT/Bi2802/000189
92-94 C, Ms: nmlz 439 (M+l)
78.4-(3-trifluoronethyl phenyl)-1-[2-nethyl -5-phenyl - |
-(2-pyridyl)pyrrol-3-yl) netBygl]piperazine MP.
106-108 C, Ms: mz 477 (M+l) 79.
1-[ 2- met hyl - 5- phenyl - | - (2- pyridyl)pyrrol -3-yl)nmethyl]-
8?.‘d;%—ﬂ%%rb%én&ﬁ'—lgﬁ-ﬁl%’ch@/ﬁzwh@nyl-llégﬁﬂrﬁﬂfl)gyrr%-y%thﬂ]g piperazine

[ (ASmet2¥A7-@4phenyl - | - (2- pyri dyl ) pyrrol - 3-yl ) met hyl ] pi

S R B B0 G T8 bRt P e RO oDt 1
O pifarkdnd bonophony ) i b, 199 (Wi pheny! -1 - (2- pyr i dy
| )Ypyrrol -3-yl) - piperazine NMs: nmlz 427 (M+l)

8824 (Mtr(f@ormmtbydpkm%ﬁyl J5-netlyl-3-pheeylHy (2-pyphdpytrol-8-yl)-  methyl]

%@'ﬁ‘gﬂsﬁéﬂﬁﬁﬂ%@ (?\//L)lgretShyl ] - piperazine mp.

D o : .
S e I g

Z(4W@
5%@{4{)@5 E%Jﬂpif “z%%ﬂgl' I ﬁz %Wfﬂy%}é %%‘{)&ﬁ M%ﬂ%@ﬂﬁﬁ%eﬂhw) 2H-

5 -Hehdo[[]153- dmb;ahe MPherwd67 (M+1)
-(2-pyridyl)pyrrol-3-yl)nmet hyl ] pi perazinyl } net hyl ) -2H
10 benzo[d] 1, 3-di oxol ane Ms: nfz 467 (M+1l) 87. -

- | °

82.4—%2 it 1[,51% ghgiﬂ@%ﬁ% ﬁg@ghyliiy%%ﬁh}@m-W% R 135-137
8&34\{[521&1@439;/([1\/{191,)5 di phenyl pyr roI 3-yl)methyl]-1, 4-thi

8? ﬁﬁ n*gé%ﬁ %I 3 dlphélrgyllgyr}?ol LR yl)methyl] 1145-th};é§perhyci\1/rlcs)1n- {ﬂl émgg 1m.p. 140-

N-[ 2-met hyl - 3- (1, 4-t hi azaper hydroin
: 1§ ilﬁﬂ ?{p/)yrro T 4- pyridyl carboxam de

89n Iﬁ)—[i—l@-cmﬁ)pﬁen%}n‘réthymwl @M‘hﬁjaperhydrom# -ylmethyl)pyrrolyl] 4-
. 2-] 3- (hydr oxyme 2gZSrrethyI hen I-4(14th|az
apBridylspgoKanl m@ﬁ% 2p6r Mo g7 B m p.

98 0213188 dfoxyRtny I #nefin 1 OMrbhyl-4-(1,4- th1azaperhydroin—4-ylmethy1)-
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)pyrrolyl]butan-1-ol 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 ir vitro agar dilution

method as shown in the examples given below.

~ In vitro growth inhibition and agar dilution assay to determine the minimum inhibitory

concentration (MIC) described below indicated that compound of formula (I) of present -

invention posseses significantly lower MIC values against strains of M. tuberculosis, M.avium,
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91. 2-[ 2- net hyl - 5- phenyl - 3- (1, 4-t hi azaper hydr oi n- 4-yl ne
wo boos)opeses ol yl Jbutan- | -ol mp. 90- 92 C, NS:P@T/EIN2862000189

(M+1l) Mcrobiology : Pharmacol ogi cal Testing 25 The

ability of the conmpounds of the invention to display

antinycobacterial activity ca@6 be assessed by growth

i nhibition assays BACTEC 460 TB Systemand in vitro

agar dilution nethod as shown in the exanples given

M. f52AM, A0 MiRahSus8T Tk ohipBi ) UF @Rd tp?&@ﬁt glgleﬁﬁdnoglso inhibits the

to determ ne the mininmuminhib
grow&tmfc%'ng reststanh sitnO)f Mesbenchbodis bairther, |th@I emmpieb tikent below describe a
of for rese I nventi.on sses

et R RRE e Rierp e Pocirbodh i BECS Ehe Mg S BF gt invention
indudeditetteiprotction M Rvied Mosedbh 20RAAK08838%nown drugs such as Isoniazid. The

PCT/ I N2002/ 000189 .36 M fortiuturn, and M kansasii.
comppyBdLGRdE L mqmlafstqrmnmhémpumm@mpmlmsw

inhibits the growh of drug resistant strains of M

tubercul osis. Further, the exanples given bel ow
in szeQroWﬂeInﬂnbhmnrmda)tﬁ treat experinental tuberculosis

in m The co ds of the present _invention

The PR B 5eSHPROUSHS PSFEPSRE VORI BULES theneicaiti et Morpbacteriun
specﬁ:@wléﬁ Q&Y@rrﬁ'ihé’& By THE BA@[‘ E@ Q@O 8B Gstefd)She %fé?éHEQ Upes 1@ aﬂtberculoszs

be oral |y adm nistered phar maceut i cal npositio
HyRviA WG 2329 was grovmin Mlddkwbramkﬁw brofhhemainmhg tlQ%)ADﬂmlpplement at
conpounds of present invention to inhibit the growth

379Cogm pgRtayshelerrial ADO spye dpieians s The tushidity o tltwcultmee BACIdGsted to 1.0
T f b

e 150 W08 LGOS b 4T e 10 ¢

farlamxbandj wstenl Mgtub@%ul&%f@li@gtjhﬂﬁﬁ bg)l_rﬁfol 3i7a<Eb@ gm&l of ﬂ?e&ihqucure was added after

1006338 4 e \af P el anpeplbmy Goolgoinien é’lﬁdllntlgmg of cich compound was

prepeM:dj qh ephpgts %H%gﬁr%dbtgﬂigv infHeS WRE S V\QNEIQ Rl diluted to

he 1.0 M farland adjusted M tu rcu oSl S
Concumatlum eof 26 tghldOcorit rQ;lmiumass titan] adfledoftot the GHI12Br eial containing

added aft 00fol d dil uti nofthelnl i_al
myoq e i & ket SR A ERtorl R BRI Eopodid The cap in all
the Vi&?&swéré cRAfJeF 7l isoPr alddhSeRANRpEInThEKs! TRe {1dR8Fere TIQ:% incubated
nmpounds were furt diluted to concentration of

at 379@ I\O@IOEIJ shakingi Trass Vtalﬁawa%rf@é dlaily onrbe BACEEG isagtem till the GI of the

| t
o SEINERRE - O # 8 0 (U0L G o
deteralined ﬂ)lhail testaing cortrel vdaledfie &I tdat vialie Nexp @ltunl thad afalddontrol vial the

and g in racks. The vials were then i ncubat ed
culture was sensitive to the test compound.

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

and resistant strains of M. tuberculosis.



at 37C wit hout shaking. Test vials was read daily on
t he BACTEC systemtill the G of the 20 control vial
wo e@aloz2s> 30. Once the @ in the control reachedr/B®002/000189
d(@ =d (n) - A (n_t) )was determ ned for all
test and control vials. If G of test vial is |less
than that of the control vial7the culture was
sensitive to the test conpound. Table-I gives the in
vitro activity observed for the conmpound of fornula
(1) against sensitive 25 pyglefesi stant strains of M
tubercul osis. 30 WD 2004/ 026828 PCT/ |1 N2002/ 000189 37
Tabl e- | Sr Corrpound Grovvth | nh| biti on MC (gg/rri)

nni Nnat

ot I.l vt um;' utosts
N ni %)'mqogg atg %}J‘ ) ‘f;, stant—01—
1N 078 0. 5.2, g "’sb‘z -uberc SE. J)f njgal Solatgs o
03.6!1- ND 04 ’) 25 Q. 125.1@ Zﬁﬂiv& 25 1 Qgel}ﬁii‘ﬁ . Bes;_lstant
00511 0 b 5. 0617 + 4.0 10080 o & 4082057 g 2.0-4.0
06 55890 1o 0 08 10 4 1 01002 0 12650 ¢ ch0E
+03 125 0125-/0 25 0.-25-0.5] 10 ™2 ND 1 1 5 + glog
)04-1. 0 ®25-210 12 2 + 0 8 0 59250 1 (-%1%-0.3% |gp.25-1.0
800 8 0-146.0 8. 0->1610 14 88 + @5 1 _0la @51H.g 0.5-4.0
19614 + 470 4.0-8.0 4.0-8.0] 16 P >16 0184 o |>180¢0
07 8 + 1.0 0.5-1.0 1.0-4.0
08 10 T 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 + 8.0 8.0-160 | 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
13 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 43 + >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 40>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
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
4 33 + 2.0 2.0-8.0 4.0-8.0
4 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




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
W02040243290. 5-2. 0 21 23 + 0.25 0.25-1.0 0. 25- 1pOr/m2ao2l®o0189
+ 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 1.0-2.030-4.0 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
NDy32 19 - 16.0 8.0->16.0 >16.0 33 20 + 2.0
Thb%hét%ngi4D% 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
6R 160 >16-0—>16-0—38 25+ 20 2 0-4 0 4 0 39 32
e e 3 s lie 5 Yo 26 +a 0 Bh 4 ol hG0-86.041] 335160
2 803 0825 4. b 8 0 42 27 4 2 0 300 4 ( g 1403 beie-160
08l d513% 1 6-4 0 %4 30 4 2 0>%8.4 0 4 06 0| WF160
20841026858 PCE/ 1 N2002/000189  >160 >16.0 >16.0
49 1 - >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 n 4.0 40-80 | 8.0>16.0
53 42 n 8.0 8.0 8.0>16.0
54 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 n 8.0 8.0 8.0-16.0
58 52 n 8.0 8.0 8.0-16.0
59 57 T >16.0 >16.0 >16.0
60 53 - >16.0 >16.0 >16.0
61 58 n 8.0 8.0 8.0-16.0
62 54 n 2.0 4.0 4.0
63 64 } >16.0 >16.0 >16.0
64 61 T 4.0 4.0-8.0 4.0-8.0
65 59 ; >16.0 >16.0 >16.0
66 63 n 8.0 4.0-8.0 4.0-16.0
67 | Isoniazid T 0.25 0.125-0.25 | 8.0->16.0
68 | Rifampin n 0.25 0.25 4.0-16.0

5 TableI gives the MIC values of compound of formula (I) against different species of

10

Mycobacteria.
. Table-II
Sr. | Compound MIC (ug/ml)
No | No. M.tuberculosis M.avium- M. fortuitum | M.kansasii
Sensitive Resistant intracellulare | (0=%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

n; - Number of strains tested
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38 Table-1 (Contd..... ) 45 34 + 16.0 16.0-16.0 >16.0
46 28 - 2.0 1.0-4.0 4.0-16.0 47 35 + >16.0 >16.0
WO 164026888 29 + >16.0 >16.0 >16.0 49 41 - >16POT/EDB0LI001S9
© >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 8.0->16.0 54 38 - >1®.0 >16.0 >16.0 55 55 -
>16.0 >16.0 >16.0 56 51 - >16.0 >16.0 >16.0 57 56 +
8.08.08.0-16.0 58 52 + 8.0 8.0 8.0-16.0 59 57 +

5 60 53 - >16.0 >16.0 >16.0 61 58 +
i v'%@‘ggrgﬁgn%“fég"&p 62 54 + 2.0 4.0 4.0 63 64 - >16.0

MICﬁGcc@npolﬁds) ag@nst6drainsdoDOMYycObaBidium GreBe detefibinBd by a reference agar

I T O R RS A A
in DMS a8d WlufedOrwifold 10 o%h Qend berfHl Vcﬁﬁltlbﬂse oMekehV@dHSsimAl Appropriate

conmpound of formula (1) against different species of
Volumpc@bg@pg@m@s weilg| wconporated into duplicate plates of Middlebrook7H10 agar

medium supplemented with 10% Middlebrook supplement oleic acid-albumin-dextrose catalase
(OADC) enrichment at concentration of 0.03 g/ml to 16 g/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-
5 Uspot) 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 tubercular agents and 10 strains that were resistant to
one or more standard anti tubercular drugs. Appropriate reference strains and control 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 H37Rv cultures grown in Middle brook
7H9 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/
0.2ml. 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 0.2ml of declumped M. tuberculosis suspension into
caudal tail vein. Following infection mice were randomly distributed in different groups of six

each.

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
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Sr.- Compound M C (Jig/m) No No. Mtubercul osis
Mavium M fortuitum M kansasii Sensitive Resistant
WO paonmeasks ul are (n=8) (n=2) (n=17) (Nn=26) conpCBKN2002/000189
(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 4.0 350.5-1.0
1.0-2.0 4.0-8.0 8.0-16.0 8.040 Isoniazid 0.25
8.0->16.0 8.0->16.0 >16.0 >16.0 n: - Nunber of
strains tested 10 WO 2004/ 026828 PCT/ | N2002/ 000189 39
[
in Stgﬂle WhdidrO TAY Arud ‘]folbpé l\%?gbagéﬁ 8%h’ mMn n‘%‘et et aﬁga%on Therapy was

ainst strains o ferium
given & flaysenweckafga four gieeks. iAdhtheregdmsiwas aﬂﬁnmkihmdlmaﬁage and were dosed

o BT FESTRENRLL NS ThS ommounds tere, sealVed o i

the nﬁitlhtwﬂ SMBedpy CAEH CATHIPENH: thARRA GPfHlee%tréenY %EH&F ngtfe control). Mice
nmpounds were incorporated into duplicate

were I\?ﬁ?ﬂ:ﬂcéé by SRV D d@@mﬁornéé. days sfigrsheadministratipn bf tedast dose of drug

r aci d- al bu tros
rarel B LARE SR Ll 9 bRy U RS i e
hoqugerrizelt mtﬂeasgmﬁenameﬁfold)wamn&n&he e pkacd @hé Hi¥de in 7H9 broth and
wer e own in Mddle brook 7H9 broth

S
Platea, cﬂ%’ﬁ% E])P?Fg"eol\’b braeleHd agis oplatessinoepteasp| Bk golony counts were
[ TRy
recordid Bl R 1D C T B S T ool Bl Y Sonverted to Logu
valuest Aredenpdynd bevang érioglwwhmeoﬁ itt viable cduhtsicompaRdfieltiet édnly controls
cont ai ni ng 0.10% Tween-80. The

was crog%l?rteﬁﬁ l'ﬁ?@{}tbact erial suspensions were spotted (3- 5

I /spot) onto drug suppl enented 7H10 nedia plates. The

pl ates were seal ed and i ncubated at 37Cfor 3-4 weeks
The fnvivgppstiyity gorommpiosnd Nohé off formnle (Deagwime &2 atgbern@losis ATCC 27294°

infeolthiRYishblth P Hnhfortelth ShRHE T Test” ) col at es

included 10 clinical isolates 15 that were generally
susceptible to common tubercul ar agents and 10 strains
that were resistant to ork@b%-IMpre standard ant
tubercul ar drugs. Appropriate reference strains and
control drug was included in each batch of test.

Sr. Drug& Dose ® Mean Log;, No. of CFU Mean Log;, no. of
No. (mg/kgday™) or group reduction °
Lung ‘ Spleen Lung Spleen
1 Compound No. 3
50mg/kg 1.97 1.94 2.51 2.64
25mg/kg 2.13 2.07 2.35 2.29
12.5mg/kg 2.63 2.6 1.85 2.03
2 Isoniazid
50mg/kg 1.95 2.12 2.53 2.51
25mg/kg 2.16 221 2.36 227
12.5mg/kg 2.93 291 1.55 1.72
3 Infected early control 4.48 4.63
4 Infected late control 6.68 6.67

a- inoculation of logjo:- 7.00 Mycobacteria
b- mice were dosed 5 day/week for 4 week. From day 1 -28

c- difference in mean log;o number CFU from that of early controls
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20 The efficacy of the conpounds of
i nventi on was al so evaluated in nurine nodel
Mycobact eri um t ubRPCT/IN2063/®0189

st MK JtQBe@EMoﬁé HZ:Ry infection

ss al bino mce

5 Fol | owi ng i nfection nice @ble-Fandoniy distributed in
different groups of six each. 30 Treatnent for
initial study started 1 day after infection. For the
t reeat jment , Dide& Dassjound (NMén Iwas Noi fCHW e arMean Logy, no. of
dixbut ed hg/kpdft' pal greighy | lene gl ycol 400( PEG 400) , reduction °
I sonipzid was di ssol ved |\WO 1Afg4/ 0268pBen Lung Spleen
CITTNEORuAON389 40 i sterile mater. The drugs were
prepal ed eacivmigigni Ng prjiNT4+006adnd. Ti-+o32at | 285 Ther apy7
was given Ssdays a weekl Fgmofiour| neBRL9 Al R.72he 3.12
agent 5 wer e 1admignigst er ed hHg+gasages.snd.2ber elddsed atl.54
50, 25| 12.5ng / kg of body wei ght.| Control group of
I N} ect pdniazil untreated mce were killed at| the
initiation ofonigner apy (ear.dmogent fuRY+0@7 at 2he end |B£06
the tfeat mentsnpfite od (| at®1%20mt r ol ).08Hil4de 52wer e 2.87
sacrificed by segykg cal disbeoati opd.B+9.4ays 188t er t Hd.02
adm n|stration of the |ast dose of drug. Target
Or gans InfeBted SRlyeAralnd ri ghd+ol2ang| »es®.42enpved
asgpt | Cafdkd andeoagaogeni Zesho.n ti 5Bp-0.420mdgeni zer . |At
€ast ,4inpehlh@dn &ﬁegfal @7011 téaBte@lh t he honpgenate was
made in 7H9 broth and plafed onto selective
M ddl ébmiekwaretiogedapday/week ©5 4iveckppricdeyd. -28he col ony
counts recor af
weeks & HsTnch BT AT et inet CRL R A Bt el ffoorole |
10 10 values A conpound showing 2 loglo reduction in
vi abl e counts conpared to the early co S ) ; .
The gt BR8N SSCGRAPREANS: 3 THI PRI LSR5 cgfoss (Resistant strain)
treatwg\ﬁf PR fin fn‘?cferﬂ‘u)@el Ghd 1t§9ﬁh15‘§ﬂsoﬁ/| JrHP RoatL ISk Summarized in
ection in Swss albino mce is
TablsOWmmari zed in Table-I111
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20



15 Table-111 Sr. Drug& Dose b Mean Logl0 No. of CFU
Mean LoglO0 no. of No. (ng/kgday 1) or group reduction
w@2004/02683pl een Lung Spl een 1 Conpound No. 3 5PomiNeg02/000189

1.97 1.94 2.51 2.64 25ng/kg 2.13 2.07 2.35 2.29.
12.5nmg/ kg 2.63 2.6 1.85 2.03 2 Isoniazid 50ng/ kg 1.95
2.12 2.53 2.51 25np/kg 2.16 42 21 2.36 2.27 12.5ny/ kg
2.93 2.91 1.55 1.72 3 Infected early control 4.48
4.63 4 Infected |l ate control 6.68 6.67 a- inoculation
of logio:- 7.00 Mycobacteria b- mce were dosed 5
day/week for 4 week. Fromday 1 -28 20 c- difference
in nmean | ogl o nunber CFU f d@hlet¥iat of early controls
WO 2004/ 026828 PCT/ | N2002/ 000189 41 The in vivo
efficacy of Conpound No. 3 of Formula | against M

t Wrer ¢ul osiDsugd Tiese t Nf ect i MBan Lék,J N6 0f CREE] trmtaﬁgoéoNo of
da¥ws podimgilafleghiopgraupd (ts conparison with |son|r@gdc@£

iS su rized in Table-[V. Langlabl e-§pfeenST .| DGR UO"se Spleen
b Mean doapboond\Ne. P CFU Mean Logy|no. of No.
(ny/ kqday 1) 5@hg/Rg ourJ reduodiomn Lungzaph eern oLung 2.66
Spl een 1 Copmaykg No. 3| 5@nmikg 22384¢:8; 36 |2.148+0. 32, 43
2.85 38.17 12.5mg/kg 2.98+0.5 2.91+0.4 1.49 1.72
2 Isoniazid
50mg/kg 4.43+0.5 4,7+0.31 0.04 -0.07
25mg/kg 5.12+0.6 5.43+0.5 -0.65 0.8
12.5mg/kg 5.8+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 log;o:- 7.00 Mycobacteria
b- mice were dosed 5 day/week for 4 week. From day 1 -28

c- difference in mean log;y number CFU from that of early controls

The in vivo efficacy of Compound No. 12 of Formula I against M. tuberculosis H. 37 Rv treated

01 day post-infection in mice model and its comparison with isoniazid is summarized in Table-
VI
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25ng/ kg 2.87+0.15 2.83+0.29 2.72 3.12 12.5ny/ kg
4,18+0.38 4.41+0.26 1.41 1.54 2 lsoniazid 50ng/kg

wWQ 20462846 2. 89+0. 27 2.62 3.06 25ngy/ kg 3. 19+0PGI/IN2002/000189
3.08+0.44 2.4 2.87 12.5ng/ kg 4.56+0.24 4.93+0.42 1.03

1.02 3 Infected early contro

I nfec
i nocu

dosed 5 day/week for 4 week.

ted |late control 7.
| ation of |0gl0: -

3+0.43 7. 27+0. 42

5.59+0. 29 5.
a_
7.00 Mycobacteria b- mce were
Fromday 1 -28 c-

95+0.42 4

di fference in nean |ogio nunber CFU fromthat of early

contr

ol s

10 The in vivo efficacy of Conmpound No. 3 of

Formula | against M tubef@hleo¥ls (Resistant strain)

treated 01 day post-infection in m ce node

conparison with isoniazid is summarized in

and its
Tabl e-V

Br. 2 ﬁawzs POT/ IMERDROSG0W6T 4P Thbraa Dogro No. of
5§o.- DT(H%%(W Logl o Nocpd CFU Mean Logle@uébdion ©
P” N kgd ay ) or grq; h CAUCKLRRRCUNT BRhEEN |  Spleen
Spteen ound uml /Kg 1799+0-3
1. 7+o¢2 dﬂﬂ 25rrg/ kg%+ +o 3 536 2.17 | 575
2.43 | 12.5 /K8 9810, 52 ﬁéo? : :
| soni pzi d SOYEEE 4. 43+0 bz 2.56
12.5mg/kg 2.34+0.18 22 +0 21 | 2. 243
2 Isoniazid
50mg/kg 2.02+0.31 |2.07+0.33 | 2.55 2.62
25mg/kg 2.23+0.33 | 2.21+0.44 | 2.34 2.48
12.5mg/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- inoculation of logo:- 7.00 Mycobacteria

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

c- difference in mean log;o number CFU from that of early controls

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 LDo was >2000mg./kg by oral route in

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

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

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




10

15

20

25

25ng/ kg 5.12+0.6 5.43+0.5 -0.65 -0.8 12.5ny/ kg
5.84+0.4 5.79+0.4 -1.33 -1.16 3 Infected early control
wad2ebd838 4. 63+0.21 4 Infected |late control 6rPGERRRO&R/000189
6.23+0.21 a- inoculation of [0gl0:- 7.00 Mycobacteria
5 b- mce were dosed 5 day/week for 4 week. Fromday 1
-28 c- difference in nean | og4 o nunber CFU from t hat
of early controls The in vivo efficacy of Conmpound No.
12 of Fornula | against M tuberculosis H37 Rv treated
10 01 day post-infection kﬂJ ] nodel and its
conparison with isoniazi d=s=summarized in Table- VI.
15 20 WD 2004/ 026828 PCT/ I N2002/ 000189 43 Tabl e- Vi
Drug& Dose_ b Mean glo No. of Mean Log of
L. NA CORBPWY &% - fpympla ga,o Gﬁ YoMy Lﬁéw%?fniran ghaétﬂr%@ﬁers N-oxides,

L%Wzgéfzéb%%t %@%ﬂ%@h% gﬂ%ﬂ%&&%ﬁ%ﬂly]ac T@ol@é‘alts thereof

2.56 12.5nmg/ kg 2. 34+0. 18 2.26+0.21 2.23 2. 43 2
| soni azid 50ng/ kg 2.02+0.31 2.07+0.33 2.55 2.62
25ng/ kg 2.23+0.33 2.21+0.44 2.34 2.48 12.5ng/ kg
2.89+0.27 2.91+0.42 1.68 1.78 3 Infected early

control 4.57+0.2 R4 285 4 Infected late contro
6.39+0.5 6.2+0.32 - ﬁ al_i nocul ation ofy | ogl 0: - 7. 00
Mycobacteri a R3 I}I R;

Ry

wherein,

R; is C;-C4 alkyl, C;-C4 alkoxy, C’l-C4 thioalkoxy, 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, C;-Cy4 alkyl, C;-Cs alkoxy, C;-Cy4
thioalkoxy, nitro, haloalkyl, haloalkoxy, unsubstituted or substituted piperazine,
morpholine, thiomorpholine, pyrrolidine, and piperidine, or

ii) hydroxyalkyl, or

iii) 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 Ry is aryl, unsubstituted or substituted heteroaryl, unsubstituted or
substituted heterocyclyl.

R is phenyl or substituted phenyl, aryl, unsubstituted or substituted heteroaryl,
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b- m ce were dosed 5 day/week for 4 week. Fromday 1

-28 c- difference in nean |ogio nunber CFU fromt hat
w@toogardsys control s Wil e, the present inventi oPCTEE002/000189

been described in ternms of its specific enbodi nents,

certain 10 nodifications and equivalents will be

apparent to those skilled in45he art and are intended

to be included within the scope of the present

i nvention. Acute toxicity study in mce Cbnpound No. 3

R4 aIIRIf R Q{eg@élslg ugdeﬁ@ﬁd g'}f” ?%ﬁ{?n%v J@%gg? zll/‘neqls? 81?& gﬂ dg Qégoted from the

grou®000 ny./ kg were enpl oyed. The mi ce were observed for
14 days. No clinical synptomor nortality was
observed. The mce were sacrifiCﬁF on day 15 but no
pat hol ogi cal f£hanges were seer/irn%ny organ. Therefore

LDo was >2668ng. / R§—1 wda w m ce. Reported
LD50 of I NH ( azid) is 13 /kg in mice by ora

route. Simlarily in conpound No.12 of Formula I, LDo
was >500ng./kg. by oral route in mce. 20 WO
2004/ 026828 PCT/ | N2002/ 000189 44 CLAIMS . 1. A

ound of formula (1), its tautoners, enantioner
whergtpggg df ddieBrks Winghy s d§’§ub3tlﬁ+t‘%§’dr°ﬁg§l siitedo syithy ds2 substltutents each

e

thioakloky, nitf0] - <ina) Hmkmlky@lhﬂéaﬁcbvtw&ltd(pxmsub;sﬁtu&émGnlroaibktyﬂuted benzyl;

unsul%s.rnb{#cg rzﬁugl ko%ﬁg& egqa[r%dr oﬁ%/t)%tgﬁ !gﬁ#bS Sqtérgar%gf unsubstltuted or

substitBSH AfhehythRehy®r substituted with 1 or 2 substituents,
each i'ndependently selected fromthe group consisting
of hal ogen, Cl1-C4 al kyl, Cl-C4 al koxy, Cl-C4 .
m=%2i oal koxy, nitro, hal oal kyl, hal oal koxy,
stituted or substituted piperazine,
X= -NCH3, CHz, S, SO, or SOZ

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

the compound of Formula I is selected from the group of

1-{[1,5-bis(4-cholorophenyl)-2-methylpyrrol-3-yl|methyl} -4-(4-fluoro-
phenyl)piperazine,

1-{[1,5 -bis(4-cholorophenyl)-2—methylpyrrol-3 -ylmethyl}-4-(2-methoxy
phenyl)piperazine,

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

1-{[1,5-bis(4-cholorophenyl)-2-methylpyrrol-3-ylimethyl}-4-(2pyridyl) piperazine,
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nmor phol i ne, thionorpholine, pyrrolidine, and
pi peridine, or 20 ii) hydroxyal kyl, or iii)

warediosdseg ut ed or substituted thiazole, or iv)PCI/IN2002/000189

unsubstituted or substituted thiadiazole, or V)
unsubstituted or substituted pyridine, or vi)
unsubstituted or substitutedd4sapht hal ene, or 25 vii)
NHCOR5 wherein R6 is aryl, unsubstituted or

substituted heteroaryl, unsubstituted or substituted
het e L . | 1yl t4. henyl o uo:
vl o P L P g imidy)
2004p2B8E®, PCT/ | N2002/ 000189 45 R4 and R5 are each

i ndependently H, -(CH2) -R7 wherein n = 1-3 and R7 is
selected fromthe groups /On \-/ 5 NR8 and -N X
wher ei{i1,B&id(3-cRbRPheityl}-2indtBylpRssIbS1)iet§ B - diphenyl-
substi@uted(vﬁth ?¥2 @%Lstit&%g%?s eggh &gﬁdeéeﬁdeaily
sel eBHYDPIRSEZM% group consisting of hal ogen, Cl-C4

al kyl, Cl1-C4 al koxy, Cl-C4 10 thioal koxy, nitro,

am no, hal oal kyl, hal oal koxy etc.; unsubstituted or

s ubs # {{ LS dds(behalpkaphemd +Dsidthylp peold-y R thiyl Ypifiegainyl2-furyl ketone,
heteroaryl; unsubstituted or substituted heteroaroyl;
unsubstituted or substituted di phenylmethyl ;, m= 0-2

and gff(ﬁ{ﬁ,i-ﬁgﬁ@ho%pheﬁyl)%er %g%yll\ﬁ%éi%gg#&qaﬂiﬁﬁ) methyl]-

tautoners, enantioners, diaste

pr od2Hehenzetd] hbodipxadene, pol ynor phs and
pharmaceutically acceptable salts thereof as clained
in claiml wherein the conmpound of Formula | is

sel eaqtfed sfigmchber -2imetRy1dyrrdl-d-ylimethyl} piperazinyloxolan-2-yl-
1,5-bis(4-cho|oroﬁ%@ﬁ@?g-z-ﬁgx ?fpyr?gl-sy}yﬁinetRQI} Y
- 4- (ketpngor o- phenyl ) pi per azi ne,

1-{[1,5-bis(4-cholorophenyl)-2-methylpyrrol-3-yljmethyl} -4-(2-methyl-5-
cholrophenyl)piperazine,

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

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

N-(3-{[4-(2-methoxyphenyl)piperazinylJmethyl}-2-methyl-5-phenyl-  pyrrolyl)-4-
pyridylcarboxamide, | 4

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

N-(2-methyl-5-phenyl-3-{[4-benzylpiperazinyl|methyl} pyrrolyl)-4-
pyridylcarboxamide,
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1- {I[
1, 5-bi s(4-chol or ophenyl ) - 2- net hyl pyrrol - 3-yl ] net hyl }

WO Z2e04/M26%e8 hoxy 25 phenyl) pi perazine, 1- { [1 PCT/IN2002/000189

, 5- bi s(4-chol orophenyl ) - 2- net hyl pyrrol -3 -yl ] net hyl }

-4-(3-trifluoro- nethyl phenyl)pi perazine, 30

1-{[ 1, 5- bi s(4-chol orophenyl ) -4- met hyl pyrrol - 3-yl ] met hy

| }-4-(2pyridyl) piperazine MD 2004/026828

PCT/ 1 N2002/ 000189 46 1-

1 I I |}
'%’ E% ;ﬂrllegnﬁsgysﬁ (@95@@1#%&%]@%@1@ 5 BherdyydiFh Y

pysddecmbokanidphenyl ) - 2- met hyl pyrrol -3 -yl ] net hyl}

4- (di phenyl - 5 net hyl) pi per azi ne,

[1

[

-4-(
1
4 , 5- bi s(4-chol orophenyl ) - 2- et hyl pyrrol - 3-yl ] met hy

Pe(RI| tHZbéﬂib 1,8 - D~ .
iy g ( Eebé opﬁi] Qﬁ&%@e#e% 2y| pljl/-grd;lilof)erazm 1]‘|meth%1} r“ methyl-5

e@h@ﬂﬂ& ‘ﬂﬁﬁfkﬁuqdqu$OZHnbbnzo[d] 1, 3- dloxolene

{
bi s(4- chol or ophenyl ) - 2- et hyl pyrrol - 3-yl ] met hyl } pi

er aN—(Whmﬂ@ﬂéth%n)/ll-}-(ﬂ(pérmyﬁnetﬁﬁ?ﬁyrro{lylp -pyr1 lcarboxamide,
, 5-bi s(4- cholorophenyl) 2-met hyl pyrro met hyl }

-4-(2-met hyl -5- chol rophenyl) pi per azi ne, N-(S {

i B —

N(3 - ]

2B PSRRI Rl e coonats,

N-(3- [4 (2- met hoxyphenyl ) pi perazi nyl ] net hyl }
- 2- et henyl yrrolyl)-4- 25
Py | a{,(% ﬁxyﬁ-ﬁmh@@yl-ﬁ( Bthiazaperhydroin-4-ylmethyl)pyrrolyl]-4-

{[4 erazmyl]msthyl}
m%?ﬂ@?ll éérgégﬂeny pyrrolyl)-4- pyridyl carboxam de, 30
I\I-(2 nmet hyl -5 -phenyl - 3- {

4- benz razinyl] meth rroly
[ pyri &y % é]?ib(%x@;ﬁrg@%n%d)plper%zmylﬁ)l%/lethyl} S-methyl -2-phenylpyrrolyl)-4-
pyridylcarboxamide,

5-
5-
-1
}pi
, 5-
i p
5-

I

1
P
1,
p
1

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

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

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

2-ylcarboxamide,

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

N-(3-{[4-(3-trifluoromethylphenyl)piperazinyljmethyl} -2-methyl-5-
phenylpyrrolyl)pyrazin-2-ylcarboxamide,
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1,
}-
N
5-
i

WD 2004/ 026828 PCT/ 1 N2002/ 000189 47 N-
{2-met hyl - 3-[ (4- et hyl pi per azi nyl ] met hyl } - 5- phenyl pyrr

wWo@boop26828 pyri dyl car boxam de, N-(3- {[4-(2H bePD[002/000189

1, 3-di oxol en-5-yl met hyl ) pi perazi nyl ] met hyl } }
- 2- et hyl - 5- 5 phenyl pyrrol yI ) 4- pyri dyl car boxam de,
N- ( 2- met hyl -

- phenyl - 3- (p| peri dyl net hyl) pyrrol yl]-4-pyridyl car boxam
i de,

N- ( 2- met hyl - 5- phenyl - 3- (pyrrolidi nyl met hyl ) pyrrolyl]-4
- pyridyl car boxam de, 10

ML e ByridytypifonizimA Hrorhytpohyethy5s-pheniipyolylinyagio-2-
-4-pyridyl - carboxam de,

N- ( 2]easbPRAMIER phenyl - 3- (1, 4- t hi azaper hydr o0i-n- 4- yl net hy
I)pyrrolyl] 4- pyridyl carboxam de, 15 N-(3- {
[4-(4-fluorophenyl) pi perazi nyl ] neth
- 5- rist(Bn/[4-22Ep el gy 3r dibyolpn-4- hpyﬁwﬁpmwwﬂmlty&} 2-methyl-5-
N (

[ 4- (@%V%PWBB DB A-SIeaRor B er azi nyl 1 met hyl }
-5-net hyl - 2- phenyl - 20 pyrrolyl)-4-pyridyl carboxam de,
N-(3- {[4-(2H benzo

3-NiSxidt pgmynm@timk}wmwww}ymwlﬁ-phenyl pyrrolyl)pyrazin-
5 m@ henylpyrrolyl) 4- pyri dyl car boxam de, 25
(3* [ ubrophenyl)plpera2|nyl]nethyl} 2- et hyl -
phenyl - pyrrolyl)pyra2|n- 2- ylcarboxanlde N (3-

2 iy 2415%5%%'1 RSy hphe oty Dpyrazin-

4-( iy?craf% uor oﬁet hyl phenyl ) pi per azi nyl ] et hyl }
- 2- et hyl - 5- phenyl pyrrol yl) pyrazin-2-yl car boxam de,

E/? ?%Oéyﬁggg%geaﬁcg&i} Ny, fqueﬁ%z? ?A%}eﬂ%ﬁ} I§|'1{'1(:,%thyi'r-2-phenyl
- 2- MBLYIyh Py I IBMbORAnyidEPY T azi n- 2-

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

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

ylcarboxamide,

N-(3-{[4-(2H-benzo[3,4-d]1,3-dioxolan-5 -ylmethyl)piperazinylJmethyl} }-5-methyl-
2—pheny1pyrrolyl)pyrazin—Z—ylcarboxamide,

N-(3-{[4~(diphenylmethyl)piperazinylJmethyl}-5 -methyl-2-phenyl pyrrolyl)pyrazin-

2-ylcarboxamide,

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



yl carboxam de, 5 N (3- {[4-(2H benzo[d]
1, 3-di oxol en-5-yl net hyl ) pi perazi nyl ] net hyl } }
W0 2008024898 - 5- phenyl pyrrol yl) pyrazi n- 2-yl car boReriND®92/000189
N- (3-{[ 4- (di phenyl net hyl ) pi per azi nyl ] net hyl } - 2- net hyl -
5- phenyl pyrrolyl)pyrazin- 2-ylcarboxam de, 10
N-(3-{[4-(4-fluorophenyl) pi papazi nyl ] net hyl } - 5- et hyl -
2- phenyl pyrrolyl)pyrazin- 2-ylcarboxanm de, N (3- {
[ 4- (2- met hoxyphenyl ) pi p erazinyl]nethyl} -5

- ”Et PJYJS' @868 henyd - PUL G Gh¥hdRPheF i ¥R AT e thyl-5-
[4 (ﬁhmiyﬂﬁytrml)pyeazhyﬂgﬂmrbdxﬁpmmr azi nyl ] met hyl }

-5-net hyl - 2- phenyl pyrrol yl) pyrazi n-2-yl car boxam de,

20 N-(3- { [4(2 pyri dyl) pi perazi nyl ] met hyl }

- 5- - kalgl b -
N gﬁt{ﬂ e gﬁ%'yl) E[Q (YS tHPMb A fryIphehy GRHOA%AYI Bithyl} -2
1, 3- meﬁwwmhesylymlwbpmpmp?eﬂaznbnmmx hyl }

}-5-nmethyl - 2-phenyl pyrrol yl)pyrazi n-2-yl car boxam de,

25 N-(3- { [4-(diphenyl nethyl)pi perazinyl]nmethyl}

- 5- MBL-(By(4- cﬂﬂ(ﬂbﬁlﬁbﬁlyl)w{Dﬂqayﬂ})‘iﬂynﬁﬁ)bﬂzmg&]ﬂeﬂ@l}bQMﬁﬁs-
N- (5- (4-chl or opheny

{ [ 4- Phaeninysiody r) TY&f@r@zanWq,rret hyl} -2-nethyl -5-
30 phenyl pyrrolyl)pyrazin-2-yl carboxam de, WO
2004/ 026828 PCT/ 1 N2002/ 000189 49

I\I- ( 5N( @—(@l#dhbdiropllrﬁenylbl&{[g-m ﬂuorophenyl)plperazmyl methyl}- 5-

tho erazin nmet hyl } -2-nethyl -
phen GW ‘iﬁ’/l; %‘%‘% f?ﬁ"@ﬁ‘ﬂ Lam dg } d
N- (5-(4-chl orophenyl)-3- {
[4-(3-trifluoronethyl phenyl)pi perazinyl]methyl}-2 5
met hiN- (25(%@19191@}16'})03 {/ﬂ4)(|@_\;methoxvphewlmemw irdethyl}-5-

W?El‘eﬁ‘v?h' oﬁ%‘i ﬁ%?’yi‘iﬂr%@{“ﬁ%} - 2-met hyl - 5-

phenyl pyrrol yl) pyrazi n- 2-yl car boxam de,
N-(2-(4-chlorophenyl)-3-{[4-(3-trifluoromethylphenyl)piperazinyl jmethyl }-5-
methylpyrroiyl)pyrazin—Z—ylcarboxamide,

1-{[1-(2,4-difluorophenyl)-5-(4-chlorophenyl)-2-methylpyrrol-3-yl imethyl} -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-chlorophenyl)-2-methylpyrrol-3-ylJmethyl} -4-(4-
diphenylmethyl)piperazine,



10 N-(2-(4-chl orophenyl) - 3-
{[4- (4-fluorophenyl) pi perazi nyl ] methyl} -5-
woreaohprqses r ol yl ) pyrazi n- 2-yl car boxam de, PCT/IN2002/000189
N- (2- (4-chl orophenyl)-3 - {
[ 4- (2- met hoxyphenyl ) pi perazi nyl ] met hyl } -5-
nmet hyl pyrrol yl) pyrazi n- 2-yl cgggboxam de, 15
N- (2- (4-chl orophenyl)-3- {
[ 4-(3- tr|fIuoronethylphenyl)plpera2|nyl]nethyl} - 5-
met hyl pyrrol yl ) pyrazi n- 2-yl carboxam de, 1- { |
1-(2, 4-di fl uorophenyl)-5-(4-chl orophenyl)-2-nethyl pyrr
ol - 3-ly{[] re@sdifljorophdngd)-201-s hlowdphertydrs-ethiybeyrecti g mdthyl} -4-

{1- E 2,@1@%‘?11‘}'[115?%%8%#)“9’5- (4-chl orophenyl) - 2- et hyl pyrr
-3-yl]nmethyl} -4-(2- methoxyphenyl) pi perazi ne, 25 1-

{1 E 2 S (#ilFI-Get-Sisveraphpny)-6 44-shlosophshdhZimethyipytrhl:Bpyr r

t r| f Iygor gﬁ{le%%ra%n l&f%?t ?f% rHal%éfnl’?g[,d l’i'-dl({xoﬂene’
1 (2 4-di f| uorophenyl ) -5- (4-chl orophenyl) - 2- met hyl pyrr
th 4- (2- dyl 30 1-
1 (2 o1 [mﬁﬁ%mﬁp Bl S e RaRETr yimﬁ@wnymw
dlphenylnethyl)p i p erazine,

2004/ 026 28%IN200’2/ 000189 50 1- { [
1 (2 4-di f | uor ophenyl ) - 2- (4- chlorophenyl) 5-met hyl pyrr

( & {‘ﬂ ](?StcP Huc}rophenyf)gi-gl t%yY S-IEB cI)I ZI t?l?fl} 2? (2-

2 ndbtichixirp F,gﬁfﬁ,@fﬁ{n)e 5- (4-chor ophenyl) 2 nmet hyl pyrro
yl ] nmet hyl'} p| per azi nyl ) met hyl ] 2H benzol d]

di oxol ene, 1-

[
(
3.

O e e e T
(firzﬂﬂﬂxréﬂwthylphh@ﬂ)phpera?mmt hyI 5- phenyl pyrrol - 3-yl ] ne
y

5
1-
I
1,
1-
t
1
t }-4-(2- nmethoxyphenyl)pip erazine,

h
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-ylJmethyl}-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
methylphenyl)piperazine,

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

. piperazine,
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{[
(2, 4-di fluorophenyl)-2-net hyl -5-phenyl pyrrol -3-yl ] nme

=

W book)26848 (3- 15 trifl uoronet hyl phenyl) pi per azP@BIN2002/000189
4-

2, 4-di fl uor ophenyl) - 2- net hyl - 5- phenyl pyrrol - 3-yl ] et

} -4-(2-pyridyl) piperazime, 20 1- { |

2, 4-di fl uorophenyl) - 5- et hyl - 2- phenylpyrrol 3-yl]ne

|} -4-(4- fluorophenyl) piperazine, 1-

146 slicd-owe ) Bf. |

}4{'[5“( i @E@g%@%{} gl &élfyl}%ﬁﬁd'iﬂ gé{'xit% }-T-YA huorophenyl)
inﬁﬂﬂmuorophenyl) 5- et hyl - 2- phenyl pyrrol -3-yl ] ne

} -4-(3 -trifluoro nethyl phenyl)piperazine, 1- {]

2
I

2
I

, 4-di f 1 uor ophenyl ) - 5- net hyl - 2- phenyl pyrrol -3-yl ] e

1-
1-
o
{
h
1
t
1
t
1
t
1-(2
t I/}l {3-(4-2hlpstpheiyy1)-2- Iﬁ&hﬁmﬁmmmm\i@-ﬁﬂg%%ﬁﬁgﬁ
|

|

[
(
y
h
h
h
h

|
(
y
(
y
(
y
(
y

CT. 002/000189 51 1-

I

gt HM@F§§H@H¥F%ﬂ@inethyl 1- napht hyl pyrrol -3-yl ] e
}-4-(4-fluorophenyl) piperazine, 1-

(4-chl orophenyl ) - 2- net hyl -1 - napht hyl pyrrol - 3-yl ] ne
-4 ﬂlloﬁvpi’r&bﬂmmﬁﬁw -Daphilyasyadl-3eylmethyl} -4-(3-trifluoro-

[5-(4-¢ch - 2- et hyl - |
- naphf ﬂ*)’h’g’ﬁ?ﬁg? 24P net hyl} -4-(3-trifl uoro-
nethylphenyl)p|pera2|ne 10 1- {

[ 5- (4- chl orophenyl) - 2- net hyl -
- napht{br(4ogirlorophny))-2 mestlmgt 1}naph?hé/ﬁ>ymﬂ43dﬂ]lﬁethyl} 4-(2-pyridyl)-

[
p i éﬁé%%sﬁ4 chl or ophenyl ) - 2- net hyl - | - napht hyl pyrrol -
'-yI]nethyI} plpera2|nyl) nmet hyl ] 2H benzo[ d]
1, 3-di oxol ene

[ 2-3-H4 Cﬂﬁ?ﬂﬂﬁb’@é‘?ﬂhe?yl@ ~riethyl-1-naptdirpyryd !By wleti3d)y | | ngperazinyl)
t hyl X pi perazine, 1- {

[ 2- (%etgﬁpglr%omeg?%&ygib%yeﬁ%ﬂ D
-napht hyl pyrrol -3-yl ] nmethyl} -4-(3-

P
{[5
t hy
{[5
t hy

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

1-{[2-(4-chlorophenyl)-5-methyl-1-naphthylpyrrol-3-ylJmethyl}-4-(3-
trifluoromethylphenyl)piperazine ,

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

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

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

N-(5-(4-chlorophenyl)-3-{[4-(3-trifluoromethylphenyl)piperazinyl jmethyl} -2-methyl
pyrrolyl)-4-pyridylcarboxamide,
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20 trifluoromethyl phenyl) pi perazine , 1-
{[2- (4-chl orophenyl ) -5-net hyl -1 - napht hyl pyrrol -3-yl ] ne

W book)26848 (2- pyri dyl ) pi perazi ne, 25 PCT/IN2002/000189

N- (5- (4-chl orophenyl )-3 -{
[4-(4-fluorophenyl) pi perazinyl]nmethyl} -2-
nmet hyl pyrrol yl)-4-pyridyl car 58xam de,

N- (5-(4-chl orophenyl)-3- {

[ 4- (2- met hoxyphenyl ) pi perazi nyl ] met hyl } -2-
met hyl pyrrol yl)-4-pyridyl carboxam de, 30

N- (5-(4-chl orophen V
{[ 4- N3Cr@rehl Qf@phm%hgrl{ @iyl peeazinyiiiettat hgmethyl-pyrrolyl)-4-
WO

o PRt Bl 25 O

N (5- (4 chl orophenyl ) - 3-

4 I

bR G5 e leayr Bincbshminessin et 5--
4

{1[ 3 g}?gt?g %ﬁ%%m“hif WYF?I&I Pg%ﬁlylcﬂﬂj’oxa{‘ﬁd? ) -5 (4-

chI or ophenyl) -2-nethyl pyr roI yl)-4-pyridyl car boxam de,

h h
{[4 I(‘Iz(éf(ﬁtfh?f : en%)%ﬂée(“a@%"FﬂHhFWél)mW}lszUrﬁéﬂlw&}ri-methyl-
pyr r yn01yD 4-PydyitatisaaReean de,
N-(2-(4-c¢ Iorophenyl) 3- {
[ 4-(2- et hoxyphenyl ) pi perazi nyl'] met hyl } -5-

KI—EE gNl( gy( LF’] O;%)Ii}eéxgl}%-{[gy(b cl?ét?(%&?)gén%ﬁ)’piperazinyl]methyl}-5-

- t r i hbthglpgmelyhy4-phedylcabogaiiaei nyl | net hyl } - 5-net hyl

15 pyrrolyl)-4-pyridylcarboxanide,

N-(2 (4-chl orophenyl) 3-{[4-(2-pyridyl)pi perazi nyl ] nmet ,
y| ngﬁt(cizlﬁr%pg%)z’l IP ﬁh)(ﬁ 411ﬂl?éffnlng%lyﬁo%regﬁﬁ)1perazmyl¥methy1} -5-methyl

, Imrmbdl) él‘pyﬁdylcaﬂtolayrh)qm perazi nyl ] met hyl }-2-(4-chl or

phenyl)-5-nethy|pyrrolyl)-4-pyridylcarboxanide,

-(4-fluorophenyl)-1-[2-nethyl -5-phenyl - |

(2-my(2i(abehiopofsHeRD)-3= i 1 X IR AN pip R RRYIRALEBSE -5-methyl- pyrrolyl)-4-
pyridylcarboxamide,

'-bOI—\

N-(3-{[4-(2H-benzo[3,4-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 -yD)methyl]-

piperazine,

4-(3-trifluoromethylphenyl)-1-[2-methyl-5-phenyl-1 -(2-pyridyl)pyrrol-3-yl)methyl]

piperazine,

4-(2-pyridyl)-1-[2-methyl-5-phenyl-1-(2-pyridyl)pyrrol-3-yl)methyl]- piperazine,



10

15

20

25

30

w0 toofobases onet hyl phenyl ) - 1-
)

25 4- (2- et hoxyphenyl ) - 1-

[ 2- et hyl - 5- phenyl - |
-(2-pyridyl)pyrrol-3-yl)net

hyl ] - piperazine, 4-(3
[ 2- met hyl - 5- phenyl| PCT/IN2002/000189
-(2-pyridyl)pyrrol-3 -yl)nethyl] 30 piperazine,
4-(2-pyridyl)-1-[2-nethyl -5-phenyl-1-(2-pyridyl)pyrrol
-3-yl ) net hyl ] - pi perazine, W 2004/ 026828

PCT/ 1 N2002/ 000189 53

1-[ (2- et hyl - 5- phenyl -1 - (2-pyridyl)pyrrol -3-yl)nmethyl]
-4-(2-pyridyl)- piperazine
4- (4-fl uorophen 2- pheny

- (2- 1p5(21mlf§ﬁh})1p§rpg€t§l|}’1 3 1pyﬂéylmrqol*§ sé}rp@hﬁlh‘ir{é-pyrldyl) piperazine,
4- (2- met hoxyphenyl ) -1-[ 5-nethyl - 2- phenyl -
-(2-pyridyl)pyrro | -3 -yl)nmethyl]- piperazine, 10
4- ( 3-(4-flhdropliayBt hid-pietiy)-D phiay18~(Repyridyl pypbledryl)ulett(y2}-
pyridyl)pyrrol-3-yl)- nethyl]piperazine,

1- [ PRBRAYE- 2- phenyl - | - (2- pyridyl ) pyrrol -3-yl)nethyl] -
4-(2-pyridyl)- piperazine, 15
5-({4-[(5-net hyl - 2-phenyl -1 - (2-pyridyl)pyrrol-3-yl)ine
t hyI 4-(@-methaxiyphyenyD- m[étmyﬂhyI-Z-zhsrbd»dz(afmqmdyl)amloscml)@ﬁ@yll

1, 5m1é?f2218‘ﬁo| or ophenyl ) - 2et hyl pyrrol - 3- yl ] met hyl }

-4 (3-trifluoronethyl- phenyl) plpera2|ne 20
4-[(2-methyl-1,5-dip hen{/ gyrrol nmet hyl ] -1, 4-thi az
aper%g&jtrdlm)rc»metbml@hewl) -[5-methyl- 2-pheny1 1-(2-pyridyljpyrrol-3-yl)-

(2- I phenyl pyrrol -3-yl)methyl]-1, 4-thi aza
per rﬁ?atﬁ’ééﬂ%lpim% ng’ di one, 25
N-[ 5- (4- chor ophenyl ) - 2-met hyl - 3- (1, 4-t hi azaper hydr0| n-

4( %;g?%%h)ﬁ@ﬁyg};eggl M“ﬁwd}gﬁyﬁeﬁép’% Egll}ziﬁ‘rﬂt(g ,pggég piperazine,

er hydroi n-4-yl nethyl )- pyrrol yl]butan-1-01, and 30
2-[ 2- et hyl - 5- phenyl - 3- (1, 4- t hi azaper hydr oi n- 4-yl net hy
| ) py3- p1-}(Bnheth@lr2-phenybll -(2-pyridyl)pyrrol-3-yl)methyl]piperazinyl}- ~  methyl)-

2H-benzo[d]1,3-dioxolane,

1-{[1,5bis(4-cholorophenyl)-2ethylpyrrol-3-yljmethyl} -4-(3-trifluoromethyl-
phenyl) piperazine,

4-[(2-methyl-1,5-diphenylpyrrol-3-yl)methyl]-1,4-thiazaperhydroin-1-one,
4-{(2-methyl-1,5-diphenylpyrrol-3-ylymethyl]-1,4-thiazaperhydroin-1,1-dione,

N-[5-(4-chlorophenyl)—Z—methyl~3—(1,4-thiazapérhydroin—4-ylmethyl)- pyrrolyl]-4-
pyridyl carboxamide,

2-[3-(hydroxymethyl)-5-methyl-2-phenyl-4-(1,4-thiazaperhydroin-4-ylmethy1)-
pyrrolyl]butan-1-ol, and

2-[2-methyl-5-phenyl-3-(1,4-thiazaperhydroin-4-ylmethyl)pyrrolyl]butan-1-ol.
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WO 2004/ 026828 PCT/ 1 N2002/ 000189 54 3. A
phar maceutically conposition conprising a) atleast one

wo@booangeseonmpound of anyone of clains 1 or 2, PCHIN2002/000189

tautoners, enantioners, diastereoners, N oxides,

prodrugs, netabolites, polynorphs and

phar maceutically acceptable sdlts and b) a

pharmaceutically acceptable carrier thereof. 5 4. A
pharmaceutically conposition as clained in claim3

C QIPhindiadeutial P lcbfhpeditibr Géihﬂ-isilﬁ’%f £Paleakt! MR- of2my~ompound of anyone
phar maceutical conposition as clained in clai %1 3 for

orod| claimsydr ent%r #$ tautomgrsii enestioraers,odias@reomenst Neakidds, prodrugs,

i nhil fi0ng h bcrobial cell wth atlegst
oﬁét%&%&é o%@ﬁﬁ%& a?%r %‘%%&(CFB%}% s %Cﬁfﬁtg?}ﬁr ss,aﬁs and b) a
ephatmaveetic]ly dtaptabicarersherbbfOXi des, prodrugs,

net abol ites, pol ynorphs and pharnaceutically

acceptable salts thereof with or without 15

P NRRRGRA j N | 7. t . ..
clhagi med i Eﬁtg(%gly%%%{ lj\?ﬁgr&eliér%ec{lﬁg{e% %o 1ac er'lgba r@%ﬁ 4 S‘sOhd or liquid
Mpeepszadoar i um  t ubercul osis, drug resistant M :
tubercul osis, Mavium intracellulare conplex, M

fortuitum and Mkansasii. 20 8. A nethod of treating

MAC oflagin@édutibalC @BRlbbiAGE 491 JIRMER! #1 CARRI | §! Y oral or parenteral
adm nistration of an antimycobacterial effective
ateRIStERioRt | east one of a conpound of formula I, its
tautoners, enantioners, diastereoners, N oxides,

prodrugs, netabolites, polynorphs and

plametiodutfiinkibitingahe griwahlog nfiglobl tHEHe@l alchdl e of a compound of

wi.t hout I?har maceutically 25 acceptable carriers

et gt RuRmeR Gnagiomes. iagtergpneqrai Mnoxidesrprodrugs, metabolites,
t H8RM I URRI CH\ RSihSeuki i C |Ses. .
agl) m%ozg}sati on _gl# an alllnlgJ Eld%/co algétal()eltréﬂi1 aﬁ%F§/ glﬁgée(%:ftsi Yith or without
atrbymaceiftical ¢amaes themfof conpound of fornula (1) its
tautonmers, enantioners, diastereoners, N oxides,
prodrugs, metabolites, 30 polynorphs and .
pRapeAUsd eRlrhdd BF eRRh 3 hhetdh e WhESHEeeri L ﬁé’ é/g/]pobacterium

w t hout pharmaceutically acceptable carriers ther
tuberculosis, drug resistant M. fuberculosis, M. avium- intracellulare complex, M.

Sfortuitum, and M. kansasii.

A method of treating micobacterial conditions in mammals comprising administration of
an aﬁtimycobacterial effective amount of atleast one of a compound of formula I, its
tautomers, enantiomers, diastereomers, N-oxides, prodrugs, metabolites, polymorphs
and pharmaceutically acceptable salts thereofwith or without pharmaceutically

acceptable carriers thereof.

A method as claimed in claim 7 for treating tuberculosis in a mammal which comprises
administration of an antimycobacterially effective amount of atleast one of compound of
formula (I) its tautomers, enantiomers, diastereomers, N-oxides, prodrugs, metabolites,
polymorphs and pharmaceutically acceptable salts thereof with or without

pharmaceutically acceptable carriers thereof,
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WD 2004/ 026828 PCT/ I N2002/ 000189 55 10. A process for
preparing a conpound of formula (1) conprising R4 RS

WORB00M0EB28 R2 5 reacting a conmpound of fornul aP¢VIN2B02/000189

10.

NI R(V 3, 110 R wherein RL is C1-C4 al kyl,
Cl- 4 al koxy, Cl1-C4 thioal koxy, trifluoroal kyl,
trifluoroal koxy or, 15 hydri¥xyal kyl, R2 is sel ected
froma group consisting of i) phenyl which is
unsubstituted or substituted with 1 or 2 substituents,
GRodeBSRP BRP8ARS X codBbfl o) bem@rigii® consi sting
of halogengﬁ% d% alkgl Cl-c4 a?E%xy g%ﬂ 2 20
t hi oal koxy, nitro, hanaIIcyI, hanaIIcoxy,
unsubstituted or substituted piperazine, norpholine,
thionDrphoIine pyrrolidine and piperidine, or ii)
hydr oxyal kyl , kﬁl) unﬁgbstituted or substituted
t hi azol e, or |v) Ut ed or substituted
t hi adi azol e, or g% substituted €D substituted
pyridine, or vi) Bﬁsu tiRuted or substituted
napht hal ene, or WO 20®4/ 026828 PCT/| N2002/ 000189 56
vii) NHCOR6 wherein R6 is aryl, unsubstituted or
substituted heteroaryl, unsubstituted or substituted
het erocyclyl. R3 is phenyl or substituted phenyl,
aryl, unsubstituted or substituted heteroaryl,

reacting a compound of formula (V)

wherein

R, is Ci-C4 alkyl, Ci-C4 alkoxy, Ci-C; thioalkoxy, trifluoroalkyl, trifluoroalkoxy ot,

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;-C; alkyl, Ci-C4 alkoxy, C;-Cq4
thioalkoxy, nitro, haloalkyl, haloalkoxy, unsubstituted or substituted piperazine,
morpholine, thiomorpholine, pyrrolidine, and piperidine, or

hydroxyalkyl, or

unsubstituted or substituted thiazole, or
unsubstituted or substituted thiadiazole, or

unsubstituted or substituted pyridine, or

unsubstituted or substituted naphthalene, or
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5 wth an am ne of fornmula R7H, wherein R7 is sel ected
fromthe groups /-()m -N NRgand - X 10 wherein R8 is
w@b@agpbesehi ch is unsubstituted or substituted BT/IN2002000189
substitutents each independently selected fromthe
group consisting of hal ogen, Cl-C4 alkyl, d-C4
al koxy, O -C4 thioal koxy, rMié&ro, anino, haloal kyl,
hal oal koxy etc.; unsubstituted or substituted benzyl;
unsubstituted or substituted heteroaryl; unsubstituted
vil) or NHMGR| wheeth R@ﬁ@ﬁ@@f@%bstluﬁ@&sidbkwﬁlﬁéﬁ ¥teroaryl, unsubstituted or
sub t|tutgg| di phenyl methyl , 15 m= 0-2 and X = -~ NCH3,
tegyeydyb” 11. A process according to Caim
10 wherei n the conmpound of formula (V) is prepared by
20 reacting conmpound of formula (N) (NN R3 OOR1l 25
R; is phieryler suliRlituted @iengl apl aydsubsGhistéhoresdubstityted Gbtetshryl,

Wlthaplh| oal@x@qla %I ugr oﬁ“elgvp Sg?ctgc['%g%t %lﬁéﬁé thyI

aryl, unsubstituted or substituted.heteroaryl, 30 with
an amne of f la R2 NH2, ghn R2 is sel ect ed
froma group/con _s__t%ng Ppf_WF 2004/ 026828

PCT/ 1 N2002/ 0Q018 I ch is unsubstituted

or substitute th 1 or 2 su t uents, each
independently sel ected fromthe group consisting of
hal_ogen, - al kyl, C-C4 al koxy, Cl-C4 thioal koxy,

Wherem 11%18 h%ﬂnafhwwwh i amb%%yd QIn§‘Eh§§tqt‘thtV€&l dr2 substifutents each
1ndepe§1HQr°t%) &g&%‘& fr(g%ghegg{g)gﬁi gﬁaﬁsetﬂ%r mﬁh(ﬂg@ﬁ,y%‘{ %g&&&?l’-bﬁapﬁo)(y, Ci-Cq4

pyrr
thioalkoxiy) nitres ulpsiniof Utadwhlloyd, iaba]klokjut@d tumisalrstiheted r subélituted benzyl;

nsubstitute r subs uted thiadi azol e v
unsub%iﬁgtﬁ ot ?l#)aiiltélgedg}eteg%g ﬂ.ﬁ:étgtu (OF aplmt_gtutgc} heteroaro)yl unsubstituted or
substituted diphenylmethyl ,

m=0-2 and :
X =-NCHs;, CH,, S, SO, or SO,

11. A process according to Claim 10, wherein the compound of formula (V) is prepared by

reacting compound of formula (IV)

/\[ l av)
R3

0o ki

wherein Ry is C1-C4 alkyl, C1-Cy alkoxy, C,-C4 thioalkoxy, trifluoroalkyl, trifluoroalkoxy or,
hydroxyalkyl,

Rj is phenyl or substituted phenyl, aryl, unsubstituted or substituted heteroaryl,

with an amine of formula R, NH,, wherein R; is selected from a group consisting of
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i)

ii)
iii)
iv)
v)
vi)

vii)

12.

10 vi) unsubstituted or substituted naphthal ene, or
vii) NHCOR6 wherein R6 is aryl, unsubstituted or

W@ adpsedset ed het eroaryl, unsubstituted or sSubBCTAN2EHA00189

het erocyclyl. 12. A process according to Caim11,

wherein the conmpound of formula (IV) is prepared by

15 reacting conpound of formila (It) R3 H (I1) 20

wherein R3 is phenyl or substituted phenyl, aryl,

unsubstituted or substituted heteroaryl, wth a

conpound of forrrula (rrr)y o R|~~CI O 25 wherein R
-C4 al koxy, - C4 thi oal koxy

trI?hIePY}o r"@ﬁ?lk !S “nwbis'ﬂ‘luﬁf-‘ér &l R‘ﬁ’)@ m@ﬂd Vﬂﬁljrbx@al%wﬂbstmn‘fs each

2 /

R Fef e p ?%ls}ﬁlgn'éfo BRREEE " CoChatiat Crce

( Nlkoxy, [ ePatlechlbyxy, rmdtas,t haigalk:ydmhalmalko@jr ﬁ@uﬁktit&te(i\ﬂrzjsubstituted
er e| r.syhstitute

pk@ﬂ?f‘zmﬁmmf’%&%ﬁ@?mf’@ ‘55@9‘?%&8@‘3}% rYar vyl ,

W fyarékya %}:pwnd of formula (VII) 10 O RL)Br (V1)
wher ei n is Cl-C4 al kyl, Ci1-C4 al koxy, Cl-C4

t hinsubskigitgd ot Wbﬁﬂltutﬂddhllakq)e,,or trifluoroal koxy or,
hy s83(s¥1ﬁit§&’ors ?g)tstltgt @a&aigc‘gound of formula I !ts

OMers, ena %t%reoners, . N oxides,
unsubstltuted or substituted pyridine, or

unsubstituted or substituted naphthalene, or
NHCORg wherein Rg is aryl, unsubstituted or substituted heteroaryl, unsubstituted or
substituted heterocyclyl.

A process according to Claim 11, wherein the compound of formula (IV) is prepared by

reacting compound of formula (II)

RyH (ID

wherein R 1s phenyl or substituted phenyl, aryl, unsubstituted or substituted heteroaryl,

with a compound of formula (III)

Rl\“/\)j\CI (D

o)

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



prodrugs, netabolites, polynorphs and pharnmaceutically
acceptabl e salts thereof and pharnaceuti cal

W@ 003688 ons obt ai ned t hereof substantially aBCTHEY20021000189
defined and illustrated. 20 25

58

13. A process according to Claim 12, wherein the compound of formula (IV) is prepared by

reacting compound of formula (VT)

2
. Ry CHs VD
wherein R3 is phenyl or substituted phenyl, aryl, unsubstituted or substituted heteroaryl,
with a compound of formula (VII)
10
-0
v
wherein R; is C;-Cs; alkyl, C;-C; alkoxy, C;-C4 thioalkoxy, trifluoroalkyl, o
trifluoroalkoxy 6r, hydroxyalkyl, '
15 |
14. A compound of formula I ,its tautomers, enantiomers, diastereomers, . N-oxides,
prodrugs, metabolites, polymorphs and pharmaceutically acceptable salts thereof and
pharmaceutical compositions obtained thereof substantially as herein defined and
illustrated .
20

25



