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DXAZOLIDINONE DERIVATIVES AS ANTEMICROBIALS

FIEL D OF THE INVENTION

The present invention relates to certain substituted phhenyl oxazolidinones and to

processes for the synthesis of the same. This invention also relates to pharmaceutical
conipositions containing the compounds of the present invention as antimicrobials. The
compounds are useful antimicrobial agents, effective against a number of human and
veterinary pathogens, including gram-positive aerobic bacteria such as multiple-resistant
staphylococci, streptococci and enterococci as well as anaerobic organisms such as

Bacterioides spp. and Clostridia spp. species, and acid fast organisms such as

Mycobacterium tuberculosis, Myc obacterium avium and Mycobacterium spp.

BACKGROUND OF THE INVENTION

Increasing antibacterial resistance in Gram positive bacteria has presented a
formidable treatment Problem. The enterococci, althoughy traditionally non virulent
pathogens, have been shown, when associated with Vancomycin resistance, to have an
attributable mortality 6f approximately 40%. Staphylococcus aureus, the traditional
pathogen of post operative wounds, has been resistant to Penicillin due to production of
penicillina ses. This resistance was overcome by the developrment of various penicillinase
stable B lactams. But the pathogen responded by synthesizing a modified target penicillin
binding protein- 2' leading to less affinity for 3 lactam antibiotics and a phenotype known
as Methici 1lin Resistant S. aureus (MRSA). These strains, till recently were susceptible to
Vancomycin, which inspite of its various drawbacks, has become the drug of choice for
MRSA infections. Streptococcus pneumoniae is a major pathogen causing pneumonia,
sinusitis and meningitis. Until very recently it was highly susceptible to penicillin.
Recently though, different PBP 2' strains with different susceptibility to penicillin have
been reported from across the globe.

Oxazolidinones are a new class of synthetic antimicrobial agents which kill gram
positive pathogens by inhibiting a very early stage of proteira synthesis. Oxazolidinones
inhibit the formation of ribosomal initiation complex involving 30S and 50S ribosomes
leading to prevention of initiationn complex formation. Due to their novel mechanism of
action, these compounds are active against pathogens resistant to other clinically useful

antibiotics.

1
CONFIRMATION COPY
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WO 02/06278 application discloses phenyloxazolidinone derivatives as

antimicrobials.

WO 93/23384 application discloses phenyloxazolidinones containing a substituted

diazine moiety and their uses as antimicrobials.

WO 93/09103 application discloses substituted aryl arad heteroaryl- phenyl-

oxazolidinones useful as antibacterial agents.

W090/02744 application discloses 5-indolinyl-5p-amidom ethyloxazolidinones, 3-
(fus:ed ring substituted) iphenyl-S[3—amidomethyloxazolidinones whuich are useful as

antibacteriallagents.

Eurobean Patent Publication 352,781 discloses phenyl and pyridyl substituted

phenyl oxazolidinones.

European Patent Application 312,000 discloses phenylmethyl and pyridinylmethyl

subétituted phenyl oxazolidinones.

U.S. Patent No. 5,254,577 discloses nitrogen heteroarormatic rings attached to

phenyloxazolidinone.

U.S. Patent Nos. 5,547,950 and 5,700,799 also disclose the phenyl piperazinyl

oxazolidinones.

J. Med. Chem. 1998; 41: 3727-3735; describes pyridine, diazene, triazene,

heteroaromatic rings directly attached to the piperazinyl oxazolidirnone core.

WO 98/01446 1escribes 6-membered heteroaryl ring containing 2 or 3 ring

nitrogen atoms, attached to the piperazinyl oxazolidinyl core.

WO 98/01447 discloses pyridyl ring (optionally substituted) attached to the

piperazinyl oxazolidinyl core.

U.S. Patent No. 5,719,154 describes substituted or unsubstituted 2-pyrimidinyl, 4-
pyrimidinyl, or 3-pyridazinyl rings directly attached to the piperazinyl oxazolidinyl core.

WO 00/32599 discloses phenyl oxazolidinyl as antimicrobi als.
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U.S. Patent No. 5,736,545 describes azolyl piperazinyl phenyl oxazolidinones
which contains azolyl ring as a five membered heterocyclic ring wherein in all the cases
the piperazinfe nitrogen atom is attached to the carbon atom of the carbon nitrogen double
Bond of the ;ﬁve membered heterocyclic ring. The heterocycle ring contains more than
one heteroatom. The ﬁve membered ring heterocycle ( azolyl ring) is of the general

formula:

wherein A, B, and C are independently oxygen (O), nitrogen (N), sulfur (S) or
carbon (C).

- Other references disclosing various phenyloxazolidinones include U.S. Patent
Nos; 4,801,600 and 4,921,869; Gregory W.A., et al., J.Med.Chem., 1989; 32: 1673-81;
Gregory W.A., et al., J Med.Chem., 1990; 33: 2569-78; Wang C., et al., Tetrahedron,
1989; 45: 1323-26; Brittelli, et al., J.Med. Chem., 1992; 35: 1156, Annual reports in
Medicinal Chemistry, Vol 35, pp 135-144; Bio-organic and Medicinal Chemistry Letters,
1999; 9: 2679-84; Antibacteﬂal & Antifungal Drug Discovery & Development Summit,
Strategic Reﬁearch Insti:jtute, June 28-29, 2001, Amsterdam, The Netherlands; Posters No.
1822, 1823,;1824, 1825, 1826, 1827, 18218, 1829, 1830, 1831, 1832, 1833, and 1834, 40™
Interscience Conferencé on Antimicrobial Agents and Chemotherapy, Sept 17-20, (2000),
Toronto, Canada; and Posters No 1023, 1040, 1041, 1042, 1043, 1044,1045, 1046, 1047,
1048, 1049,‘1050, and 1051, 41* Interscience Conference on Antimicrobial Agents and
Chemotherapy, Sept 22-25, (2001), Chicago, USA.

SUMMARY OF THE INVENTION

The objective of this invention is to synthesize, identify and profile oxazolidinone
molecules which have good activity against multiply resistant gram positive pathogens
like MRSA, VRE and PRSP. Some of these molecules have activity against MDR-TB
and MAI sitrains, while others have significant activity against important anaerobic

Bacteria.

The compounds of the present invention are related by their substituted
phenyloxazolidinone rng structure in the compounds disclosed in the publications

described above except that the subject compounds have a diazine moiety attached to the
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phenylox azolidinone which is further substituted by heterocyclic, aryl, substituted aryl,
heteroaroamatic ring, therefore the compounds are unique and have superior antibacterial

activity.

Amother object of the present invention is to provide processes for the novel
phenylox azolidinones derivatives that exhibit significantly greater antibacterial activity,
than available with the present compounds against multiply resistant gram positive
pathogens like MRSA, VRE and PRSP against MDR-TB and MAI strains, in order to

provide safe and effective treatment of bacterial infections.

In order to achieve the above-mentioned objectives and in accordance with the
purpose of the invention as embodied and broadly described herein, there is provided a

process for tthe synthesis of novel phenyloxazolidinone derivatives represented by

Formula 1
Y u 0
(CHz)n %o
R—T—X C N N \A/K/
\]L(CHz)n Ry
Z v
FORMULA 1
wherein

T is five membered (un)substituted heterocyclic ring with exclusively one
heteroatom selected from oxygen, nitrogen and sulphur; aryl, substituted aryl,
bound to the ring C. Preferred forms of T are selected from aryl and five
membered heteroaryl which are further substituted by a group represented by R,
wherein R is selected from the group consisting of H, CHO, Ci alkyl, F, Cl, Br,],
—CN, CORs5,COORs, N(Rg,R7), NHCOC(Rs, Rg), NHCOOR; 9, CON (R, Ry),
CH,NO,, NO,, '+ CH(OAc);, CHzRg, CHRy, -CH=N-ORjp, -C=CH-Rs,
ORs, SR;s, -C(Rg)=C(R9)NO,, Cy.12 alkyl substituted with one or more of F, Cl,
Br, I, OR4, SRy, wherein R4 and Rs are independently selected from H, Ci-13 alkyl,
Cs.12 cycloalkyl, C;.¢ alkoxy, Ci.¢ alkyl substituted with one or more of F, Cl, Br, I
or OH, aryl, heteroaryl, Rs and Ry, are independently selected from H,
optionally substituted Ci-j» alkyl, Cs-12 cycloalkyl, Ci-s alkoxy; Rg and Ry are
independently selected from H, C;-¢ alkyl, F, Cl, Br, I, Ci-12 alkyl substituted with
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one or more of F, C1, Br, I, ORs, SRs, N(Rg,R7); Rio= H, optionally substituted C;.
12 alkyl, Cs.15 cycloalkyl, Ci.¢ alkoxy, Ci.6 alkyl, aryl, heteroaryl,

n is an integer in the range from 0 to 3;

X is C, CH, CH-S, CH-O, N, CHNR;;, CHCH,NR1;, CCH;NR;1, wherein R is
hydrogen, optionally substituted CI_;Z alkyl, C, ,, cycloalkyl, C,  alkoxy, C | ¢
alkyl, C1.¢ alkylcarbonyl, Cy.¢ alkylcarboxy, aryl, heteroaryl;

Y and Z are independently selected from hydrogen, C, . alkyl, C,, and
cycloalkyl C , bridging groups;

U and V are independently selected from hydrogen, optionally substituted C,

alkyl, F, Cl, Br, C alkyl substituted with one or more of F, Cl, Br, I, preferably

1-12

U and V are hydrogen or fluoro;

R, is selected from the group consisting of - NHC(=O)R; , N(R3, Rs), -NR,;C(=S)

R3, -NR,C(=S)SR3, wherein R, is hydrogen, C, ,, alkyl, C, ,, cycloalkyl, C, .
alkoxy, C, . alkyl substituted with one or more of F, Cl, Br, I or OH; R3,R4 are
alkyl, C

independently selected from hydrogen, C cycloalkyl, C,  alkoxy,

1-12 3-12

C, ¢ alkyl substituted with one or more of F, Cl, Br, I or OH.

Preferred compounids of Formula I have R; as acetamide, thioacetamide or
halogen substituted acetamide and the most preferred compounds in this series would be
prepared as the optically pure enantiomers having the (S)-configuration according to the
C ahn-Ingold-Prelog notation at Cs of the oxazolidinone ring. The (S)-enantiomer of this
series of compounds is preferred since it has two times more antibacterial activity than the
corresponding racemic compound. The scope of the individual isomers and mixture of

enantiomers of the structural Formula I are also covered in this invention.
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Still more preferred compounds of the Formula I containing D ring as furanyl,
thiophene, and pyrrolyl ring systems and furthex substituted by substitutions G, J and L is

represented by Formaula II wherein
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l | /‘I‘C”Z’" >\\o
EAN . AL
\‘i‘(CHz)n R1

Formula I1

R, is selected from the group consistiag of (1) -NHC(=0)R;; (2) -N(Rs, R4);
(3) -NR,;C(=S)R3; (4) —-NR,C(=S)SR3 wherein R;, Rs, R4 are independently
hydrogen, Cq .12 alkyl, C3_12 cycloalkyl, C1.¢ alkoxy, Ci.¢ alkyl substituted one or
more of F, C1, Br, I, OH; preferably Ry is of the formula -NH(C=0)R; wherein R,
is CHs, CHpF, CHF2, CF;, CH,Cl. CHCl, CCl; or CHCICH3;

U andV are independently selected from hydrogen, optionally substituted C;.¢
alkyl, F, Cl, Br, C1 12 alkyl substituted with one or more of F, CI, Br, I; preferably
U and V are hydro gen and fluoro;’

Y and Z are independently selected from (1) hydrogen, (2) Ci.¢ alkyl, (3) Cs.12
cycloalkyl (4) Cy.3 bridging group;

X is selected from C, CH, CH-S, CH-O, N, CHNR;;, CHCH;NR;;, CCH,NRy3;

wherein R, ; is hydrogen, optionally substituted C, ,, alkyl, C, ,, cycloalkyl, C,

1-12 3-12

alkoxy, C . alkyl, Cy.¢alkylcarbonyl, Cq.¢ alkylcarboxy, aryl, heteroaryl;
Qq is selected from O, S, NR;1, wherein R, is as defined above;

G, J,; L are independently selected from H, C; alkyl, F, Cl, Br,I, —-CN, CHO,
CORj;,COORs5, CH(OAc),, N(RgR7), NHCOC(Rs, Ro, Rig), CON (Rs, Ry),
NHCpORlo, CH;NO,, NO,;, CH;Rg, CHRy, -CH = N-OR;q, -C=CH-Rs, ORs,
SRs, ;—;C(R9)=C(l;{9)N02, Ci.12 alkyl substituted with one or more of F, Cl, Br, I,
ORy4, SRy, Where]in Rs is selected from H_, C;-~13 alkyl, Cs.12 cycloalkyl, C,.¢ alkoxy,
Ci6 alkyl substituted with one or more ©of F, Cl, Br, I or OH, aryl, heteroaryl; R¢
and Ry, are independently selected from T, optionally substituted Ci-1 alkyl, Cz-1,
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cycloalkyl, Cl-g alkoxy; Rg and Ry are independently selected from H, Ci-¢ alkyl,
F, Cl, Br, I, C;-1; alkyl substituted with one or more of” F, Cl, Br, I, ORs, SRs,
NRs,R7); Rio= H, optionally substituted Ci.12 alkyl, Cs.1> cycloalkyl, Ci.¢ alkoxy,
Cy alkyl, aryl, heteroaryl.

In the more preferred compounds represented by Formula II ring C may be 6-8
membered in size and the larger rings may have either two or three carbons between each

nitrogen atorn,, for example:

Y Y Y
_x>_\ =X ] =X 1
z N Z&N z&—/N—

N
The ring C may be bridged to form a bicyclic system as shown below:

A A JH

—X N— X

\—/ \v/ ) —

When ring C is optionally substituted at positions Y annd Z with alkyl groups,
cycloalkyl groups, fluoro group, carboxylic and corresponding esters, amides, substituted

alkyls or bridging alkyl groups are as shown below:

Wher‘;} ring C is 6 membered in. sizfe and X is -CH-(NHR;;), or >CCH;NHRjy;-, the

following rings are preferred ones wherein Ry, is the same as defimed earlier.

R11 R11 R11
S WO
N N— N N— N —
/ / / —N
R11
R11 R11 Q:
~N N J: N
— N e
/N\/CN / SN ~

R4 1/
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In addition to the above, ring C also incluides the following straactures:

(CHg)n (CHo)n
N— —X N—
(CH2)n (CHz)n
:( Han
J X _\
x—/
(CH)n (CHo)n
R"\N é'—\N R“\N Z_\ (CHz)n
/
CH
(CHan (CHgz)n
\Nd - d
N—
/
Still more preferred compounds of Formula II when Q; = NRy;, is represented by
Formula III
N \»\/
R1
FORMULA III
wherein

R; is selected from the group conisisting of (1) -NHC(=O)Rz; (2) -N(R3, Ry);
(3) -NR;C(=S)R3; (4) -NR,C(=SDSR; wherein R, R3, R4 are independently

hyd:ro| gen, Cy _12 alkyl, Cs.12 cycloalkyl, C;.¢ alkoxy, C;.s alkyl substituted one or
more of F, C1, Br, I, OH; preferab1y Ry is of the formula ~NH(C=0)R, wherein R,
is CHs, CH,F, CHF,, CF3, CH,Cl. CHCI,, CCls;
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U and V are independently selected. from hydrogen, optionally substituted Ci-6
alkyl, F, Cl, Br, Ci1z alkyl substituted with one or more of F, Cl, Br, [ preferably
U and V are hydrogen and fluoro.

Y and Z are independently selected from (1) hydrogen., (2) Cy¢ alkyl, (3) Cs.12
cycloalkyl (4) Co.3 bridging group;

X is selected from C, CH, CH-S, CH-O, N, CHNRy;, CHCH,NR;;, CCH2N Ru1;
wherein R | is hydrogen, optionally substituted C, , alkyl, C, , cycloalkyl, C, ¢

alkoxy, C | . alkyl, Ci.6 alkylcarbonayl, Cy-¢ alkylcarboxy, aryl, heteroaryl,

G, J,: L are independently selected from H, Cie alkyl, F, Cl, Br,L, —CN,
COR5,COORs, N(Rg,R7), NHCOC(Rs, Ro, Rig), CON (Rs, R7), NHCOORo,
CH,NO,, NO,;, CHRg, CHRy, -CH=N-ORyo, -C=CH-Rs, ORs,
SRs, ‘C(R9)=C(R9)NO,, Ci.12 alkyl substituted with one or more of F, C1, Br, I,
ORy, SRy, wheremn Rs is selected ﬂ?om H, Ci-12 alkyl, Cs.12 cycloalkyl, Ci¢ alkoxy,
Cis ilkyl substituted with one or ;,xnore of F, CL, Br, L or OH, aryl, heteroaryl; Re
and Ry, are indepéndently selected from H, optionally substituted C;-12 alks/l, Cs-12
cycloalkyl, Ci-¢ alkoxy; Rg and Ro are independently selected from H, C;—¢ alkyl,
F, Cl, Br, I, C;-12 alkyl substituted with one or more of F, Cl], Br, i, ORs, SR,
N(R¢,R7);, Rio= H, optionally substituted Cy.12 alkyl, Cs.12 cycloalkyl, Cis alkoxy,
Ci.6 alkyl, aryl, heteroaryl;

n is an integer in the range from 0 to 3.
More preferred G, J and L substitutions are nitro, aldehydes and halides.

Still more preferred compounds of Formula II is repre sented by Formula IV

O
/I (CH2)n
“{y\/
(C Hz)n

Z \Y;
Formula IV

wherein Q,=oxygen in Formula IT, and
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Ry is selected from the group consisting of (1) -N_HC(=O)Ry; (2) -N(R3, Ra);
(3) NR2C(=S)R3; (4) -NR,C(=S)SR; wherein Ry, Rz, R4 are independemtly
hydrogen, C;.12 alkyl, C5_12 cycloalkyl, Ci.¢ alkoxy, C1.¢ alkyl substituted one or
more of F, Cl, Br, I, OH; preferably R; is of the formula -NH(C=0)R; wherein R,
is CHs, CH,F, CHF,, CFs, CH,Cl. CHCl, CCls;

U and V are independently selected from hydrogen, optionally substituted Ci.6
alkyl, F, Cl, Br, Ci.1; alky1 substituted with one or more of F, Cl, Br, I; preferably
U and V are hydrogen and fluoro;

Y and Z are independently selected from (1) hydrogen, (2) Ci.6 alkyl, (3) Cs.12
cycloalkyl (4) Co3 bridgimg group;

X is selected from C, CH, CH-S, CH-O, N, CHNR;;, CHCH,NR;;, CCEH,;NR;3;

wherein R, | is hydrogen, optionally substituted C , alkyl, C, ,, cycloalkyl, C,

1-12 3-12

alkoxy, C | , alkyl, Ci alkylcarbonyl, Cy.¢ alkylcarboxy, aryl, heteroary1;

G, J, L are independently selected from H, Cq alkyl, F, Cl, BrI, —CN,
COR;5,COORs, N(Rg,R7), NHCOC(Rs, Ry, Ryp), INHCOOR;9, CON (Rs, Ry7),
CH,;NO,, NO,, CH,Rg, CHRy, -CH = N-ORjp, -C=CH-Rs, OR.5, SRs, -
C(R95)=C(R9) NO,, Ci.12 alkyl substituted with one ©r more of F, Cl, Br, I, ORy,
SR, IWherein R;s is selected from H, C;-1; alkyl, C;5.15 cycloalkyl, Ci4 alkoxy, Ci6
alkyl
Ry, l:re independently selected ﬂom H, optionally substituted Ci~;; alkyl, Cs-12

substituted with one or more of F, Cl, Br, I or OH, aryl, heteroaxryl; Rs and

cyclq%alkyl, Ci-s|alkoxy; Rg and Rg are independently selected from H, C;-¢ alkyl,
F, Cl, Br, I, Ci+3 alkyl substituted with one or more of F, Cl, Br, I, ORs, SRs,
N(R4,R7);, Rio= H, optiomally substituted Ci.12 alkyl, Cs.i2 cycloalkyl, Ci.¢ alkoxy,
C1.6 alkyl, aryl, heteroary1; '

n is an integer in the range from 0 to 3.
More preferred G, J and 1. substitutions are nitro, aldehydes and halides.
The preffered compounds of Formula IV are as followws:

(S)-N-[[3-[3-Fluoro-4-[ 4 —(5-nitro-2-furanyl)-1-piperazinyl]phenyl]-2-ox0-5-
oxazolidinylJmethyl]acetamide

10
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Still more preferred compounds of Formula II is represented by Formula V°
J

FORMULA V

with Q; = sulphur in Formula II, wherein

R, is selected from the group consisting of (1) —NHC(=O)Ry; (2) -N(Rs, Rs);
(3) -NR,C(=S)R3; (4) -NR,C(=S)SR3 wherein Ry, R3, R4 are independently
hydrogen, Cj.12 alkyl, Cs.15 cycloalkyl, Ci.¢ alkoxy, €1 alkyl substituted orae or of
more F, Cl, Br, I, OH; preferably Ry is of the formula -NH(C=O)R; wherein R is
CH3,?CH2F, CHF,, CF3, CH,Cl. CHCl,, CCls;

U and V are independently selected from hydrogen, optionally substituted €C;.¢
alkyl, F, Cl, Br, Cy.1» alkyl substituted with one or maore F, Cl, Br, I; preferably U

1

and V| are hydrogen and fluoro.

Y and Z are indépendently selected from (1) hydrogen, (2) C; alkyl, (3) Cs.2
cycloalkyl (4) Cy.3 bridging group;

X is selected from C, CH, CH-S, CH-O, N, CHNR1 1, CHCHQNRU, CCHzNRu;

wherein R, , is hydrogen, optionally substituted C alkyl, C, , cycloalkyl, C,

1-12 3-12

alkoxy, C | . alkyl, Cy.¢ alkylcarbonyl, Cy.6 alkylcarboxy, aryl, heteroaryl;

G, J, L are independently selected from H, C;¢ alkyl, F, Cl, Br,X, —CN,
CORs5,COORs, N(Rg,R7), NHCOC(Rs, Ro, Ryp), NHCOOR;o, CON (Rs, Ry),
CH,NO;, NO,;, CHRs, CHRy;, -CH=N-OR;p, -C=CH-Rs, ORs,
SRs, ~C(Rg)=C(R9)NO,, C;.12 alkyl substituted withx one or more F, Cl, Br,, I, ORy,
SRy, wherein Rs is selected from H, C;-12 alkyl, Cs—12 cycloalkyl, Ci. alkoxy, Ci¢
alkylisubstituted; with one or more of F, Cl, Br, I or OH, aryl, heteroaryls Rg and
Ry, are independently selected from H, optionally substituted Ci-12 alks/l, Cs-12
cycloalkyl, Ci-¢ alkoxy; Rg and Ry are independently selected from H, Cy -¢ alkyl,

11
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F, CI, Br, I, Ci-1, alkyl substituted with one or more of F, Cl, Br, I, ORs, SRs,
N(Rs,R7);, Rig= H, optionally substituted Ci.1» alkyl, Cs.15 cycloalkyl, Ci.¢ alkoxy,
Ci1 alkyl, aryl, heteroaryl;

n is an integer in the range from 0 to 3.
More preferred G, J and L substitutions are nitro, aldehydes and halides.
The preferred compounds of Formula V are as follows:

(S)-N-[[3-[3-Fluoro-4-[4-(5-nitro-2-thienyl)-1-piperazinyl]phenyl]-2-0xo-5-
oxazolidinyl|methyl]acetamide

(S)-N-[[3-[3-Fluoro-4-[4-(5-formyl-2-thienyl)- 1-piperazinylJphenyl]-2-oxo-5-

oxazolidinylJmethyl]acetamide

The bompoundé of the present invention are useful as antimicrobial agents,
effective against a numb'}er of human and veterinary pathogens, particularly aerobic Gram-
positive bacteria, including multiply-antibiotic resistant staphylococci and streptococci, as
well as anaerobic organisms such as Mycobacterium tuberculosis and other

mycobacterium species.

For preparing pharmaceutical compositions from the compounds described by this
invention, inert, pharmaceutically acceptable carriers can be either solid or liquid. Solid
form preparatioﬁs include powders, tablets, dispersible granules, capsules, cachets,
suppositories, and ointments. A solid carrier can be one or more substances which may
also iact as diluents, flavouring agents, solubilizers, lubricants, suspending agents, binders,
o?r tablets disintegrating agents; it can also be as finely divided solid which is in admixture
with| the finely divided active compound. For the preparation of tablets, the active
compound is mixed with carrier having the necessary binding properties in suitable
propourtions and compacted in the shapé and size desired. The powders and tablets
preferably contain from about 5 to about 70 percent of the active ingredient. Suitable
solid carriers are lactose, pectin, dexirin, starch, gelatin, tragacanth, low melting wax,
cocoa butter, and the like. The term "preparation” is intended to include the formulation
of the active compound with encapsulating material as carrier providing a capsule in
which the active component (with or without other carriers) is surrounded by carrier,
which is thus in association with it. Similarly, capsules can be used as solid dosage forms

suitable for oral administration.
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Liquid form preparations include solutions, suspensions, and emulsions. As an
example may be mentioned water or water-propylene glycol solutions for parenteral
injection. Such solutions are prepared so as to be acceptable to biological systems
(isotonicity, pH, etc.). Liquid preparations can also be formulated in solution in aqueous
polyethylene glycol solution. Aqueous solutions suitable for oral use can be prepared by
dissplving the active component in water and adding suitable colorants, flavours,
sfab;ilizing, and thickening agents as desired. Aqueous suspension suitable for oral use
can be mad¢ by disper;sing the finely divided active component in water with viscous
matei:rial, i.e., natural or synthetic gums, resins, methylbellulose, sodium carboxymethyl

cellulose, and other well-known suspending agents.

Ointment preparations contain heavy metal salts of a compound of Formula I with
a pﬁysiologiéally acceptable carrier. The carrier is desirably a conventional water-
dispersible hydrophilic or oil-in-water carrier, particularly a conventional semi-soft or
cream-like water-dispersible or water soluble, oil-in-water emulsion infected surface with
a minimum of discomfort. Suitable compositions may be prepared by merely
incorporating or homogeneously admixing finely divided compounds with the

hydrophilic carrier or base or ointment.

Preferably, the pharmaceutical preparation is in unit dosage form. In such form,
the preparatiory is subdivided into unit doses containing appropriate quantities of the
active component. The¢ unit dosage form can be a packaged preparation, the package
containing discrete capsules, powders in vials or ampoules, and ointments capsule,
cachet, tablet, gel, or cream itself or it can be the appropriate number of any of these

packaged forms.

The quantity of active compound in a unit dose of preparation may bé varied or
adjusted from 1ess than 1 mg to several grams according to the particular application and

the potency of the active ingredient.

In therapeutic use as agents for treating bacterial infections the compounds
utilized in the pharmaceutical method of this invention are administered at the initial
dosage of abbut 3 mg to about 40 mg per kilogram daily. The dosages, however, may be
varied depehding upon the requirements of the patient and the compound being

employed. Determination of the proper dosage for a particular situation is within the
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smaller dosages which are less than the optimum dose. Small increments until the .
optilum  effect under the daily dosage may be divided and administered in portions

during the day if desired.

I order to achieve the above mentioned objects in accordance with the purpose of
the inveration as embodied and broadly described herein, there are provided process for
the synth esis of compounds of Formulae L, IL, IIT, IV and V. Pharmaceutically acceptable
non-[toxic: acid addition salts of thie compounds of the present invention of Formulae I, II,
III, IV annd V may be formed with inorganic or organic acids, by methods well known in

the art.

The present invention also includes within its scope prodrugs of the compounds of
Formulae [, I, 1II, IV and V. In general, such prodrugs will be functional derivatives of
these compé)unds which readily get converted in vivo into defined compounds.
Conyentional procedures for the selection and preparation of suitable ;)rodrugs are

known.

The 'invention also includes pharmaceutically acceptable salts, enantiomers,
solvates, polymorphs,‘ diastereomers, N-oxides, metabolites in combination with

pharmaceutically acceptable carrier and optionally included excipient.

Odther objects and advantages of the invention will be set forth in the description
which follows, and in part will be apparent from the description, or may be learned by the -
practice of the invention. The objects and the advantages of the invention may be
released and obtained by means of the mechanism and combination pointed out in the

appended claims.

DETAILED DESCRIPTION OF THE INVENTION

The compounds of the present invention may be prepared by following the

reaction sequences as depicted in the schemes defined below.
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Mainly eight different amines of Formula VI

/I (CH2)n
N\}\/
(CHz)n
Formula VI
identified as ten different cores, narmely
-(S)—N— [[3-[3-Fluoro-4-(N-pip erazinyl)phenyl]-2-0x0-5-oxazolidinyl|methyl]

acetamride (core I)-

(S)—N—[[3 -[4- (N—plperazmyl)phenyl] -2-0x0-5-oxazolidinylJmethyl]acetamide
(core IT);

(S)-N-[[3-[3-Fluoro-4-(N-piperazinyl)phenyl]-2-oxo-5—oxazolidinylJmethyl]-2-
chloropropionamide (core ITI);

(S)-N-[[3-[3-Fluoro-4-(N-piperazinyl)phenyl]-2-oxo-5—oxazolidinylJmethyl]-
difluvoroacetamide (core IV) ;

(S)-N-[[3-Fluoro-[4-(1-piperazinyl)-phenyl]-2-oxo-5-oxazolidinyl]-
dichloroacetamide (Core V)

(S)-N-[[3-Fluoro-[4-(3-methyl-1-piperazinyl)-phenyl]-2-oxo-5-oxazolidinyl]-
acetamide (Core VI)

(S)-N-[[3-[3-Fluoro-4-(N-piperazinyl)phenyl]-2-oxo-5—oxazolidinyl]-
methy1]fluoroacetamide (coxe VII)

(S)-N-[[3-[3-Fluoro-[4-[3-( 1 at,5a,60)-[6-(N-methyl)amminomethyl]-3-azabicyclo-
[3.1.0] hexane]phenyl]-2-ox o-5-oxazolidinylJmethyl]ac etamide (Core VIII)

(S)-N- [[3-[3-F1u%oro-4-(1 -homopiperazenyl)phenyl]-2-oxo0-5-
oxazolidnyl]Methyl]acetamide (Core IX)

(S)-N-[[3-[3-Fluoro-4-(1-piperidnyl)phenyl]-2-oxo-5-
oxazolidinyl]methyl]acetamide (Core X)

were used for analoguing purposes.

Key imtermediate amines of Formula VI for the analogue preparation were
prepared fromx commercially available reagents wherein émines of Formula VI is defined
as: M; is NH, NHR, CHNHR, -CHCH,NHR, -CCH,NHR wh erein R is H, ethyl, methyl,
isopfopyl, acetyl, cyclopropyl, alkoxy, or acetyl and U, V, Y_ Z, n and R; are as defined

for Formula IT.

13
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Some amines of Formula VI are already known in the literature and are given by
reference and if they have beern made for the first time or by a different procedures or

variation of known procedure th ey are described in detail in the experimental section.

Optically pure amines of Formula VI could be obtained either by one of a number
of assymetnc syntheses or alternatively by resolution from a racemic mixture by selective
crystalhzatlon of a salt prepared, with an appropriate optically active acid such as
dibenzoyl tartrate or 10-camphorsulfonic acid, followed by treatment with base to afford

the optically pure amine.

The compounds of the present invention represented by general Fornaula I may be

prepared by the method of reaction in Scheme I:

SCHEME-I
U (@)
‘/JCHz\)n >\O
M{_ € N .e N A
{CHz2)n 1
Z V
FORMULA VI
R‘_T—R-lz
Y
U

FORMULA |

In Scheme I, the heteroaromatic group with tthe corresponding appendage can be
introduced on the muogen atorm of ring C of compounds of Formula VI by one of the

methods described below to givve Formula I, wherein Rj; is a suitable leavirag group well

16



WO 2004/014392 PCT/1B2002/002940

known to one of ordinary skill in the art such as fluoro, chloro, bromo, iodo,
SCH;, -SO,CHs, -SO,CF3, Tos or OCeHs etc., amd R, T, My, X, R;,J3, V, Y and Z are as

defined earlier.

The amine of structure of Formula VI is reacted with a heteroaromatic compound

5 of Formula R-T-Rj; whérein R, T and Ry, are the same as defined eardier. Preferably, the
reaction of Formula VI with R-T-R;; is carried out in a suitable solverat in the presence of

a base such as potassium carbonate, N-ethyldiisopropyl amine or dipotassium hydrogen

phosphate.

The preparation of the compounds of Formula II (where heterocycle is a 5
10  membered ring of Formula VII wherein Rj, is a suitable leaving group and G, J, L, Q; are

the same as defined earlier’) is accomplished as exxemplified below in S cheme II:

SCHEME-II
U (@]
Y
(CHzn .
\ )\O
MRS /N N\A)\/R
(CHan 1
z \Y
Formula \/I1
15
J L
Qi
G MRy,
Formula VII
\
{CH2)n
\ @]
¢ X ¢ /N N \D\,
' \-l—(CHz)n R1
20 Z v

FORMULA-II

The amine of Formula VI is reacted with a heteroarommatic compound of
Formula VII to give a cormpound of Formula II. The reaction is carri.ed out in a suitable

solvent such as dimethylformamide, dimethylacetamide, acetonitrile, dimethylsulfoxide
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or ethylene glycol at a suitable temperature dn the range of -7 0°C to 180°C to afford
compounds of Formula II. The presence of a suitable base such as triethylamane,
diisopropylethylamine, potassium carbonate, sodium bic arbonate, dipotassEum

hydrogenphosphate is useful in some cases to ismprove the yield of the reaction.

Altematively, for the preparation of compounds of Formula I, heteroaromaatic
compound of the Formula VII, such as 2-bromo-thiophene is reacted with the
intefmediate amine of Formula VI in the presence of ligamads such as Palladium
dibenzylideng acetone [Pdx(dba);] or PA(OAc), with 2,2°-Bis-(daphenylphosphino)-1,1’-
binapthyl (B]NAP) and bases such as cesium carbonate or sodium_ t-butoxide (Ref: J. Org.
Chem. 1999, 64 6019-6022 and J. Org. Chem . 2000, 65, 1144-1157). Other ligands smich
as ethylenediamine or TMEDA along w1th bases such as cesium carbonate or potassi um
phosphate may also be u;sed (Synlett, 2002, 3, 427-430).

The transformations effected are descxibed in the experimental section. In the
abov;'e synthetic methods where specific acids, bases, solvents, catalysts, oxidising agemts,
reducing agents etc. are mentioned, it is to be understood that the other acids, basses,
solvents, catalysts, oxidising agents, reducing agents etc. may be used. Similarly, the
reac‘;ion temperature and duration of the reacti on may be adjustecd according to the need.
An illustrative list of particular compounds according to the invention and capable of

bcing produced by the above mentioned schemes include:

(S)-N-[[3 -[3-Fluoro-4-[4-(5-nitro-2-thienyl)-1-piperazinyl Jphenyl]-2-oxo-5-
oxazdlidinyl]methyl]acetamide (Compound No.1)

(S)-N-{[3-[3-Fludro-4-[4-(5-formyl-2-thienyl)-1-piperaziny1]phenyl]-2-oxo-5-
oxazohd1nyl]methyl]acetam1de (Compou:nd No.2)

(S)-N-[[3 -[3-Fluoro-4-[4-(5-formyl-2-furyl)-1-piperazinyl Jphenyl]-2-0x0-5-
oxazolidinyl]methyl]acetamide (Compound No. 3)

(S)-N-[[3 -[3-Fluoro-4-[4-(5-nitro-2-furyl)-1-piperazinyl]p henyl]-2-0%0-5-
oxazolidinyl]methyl]acetamide (Compound No. 4)

(S)-N-[[3-[3-Fluoro-4-[4-{3-thienyl(2-raitro)-5-acetyloxy }rmethylacetate]-1-
piperaziny1]phenyl]-2-o0xo0-5-oxazolidin yl]acetamide (Commpound No. 5)

(S)- N-[[3 -[4-[N-1-(5-nitro-2-thienyl) p:lperazmyl]-phenyl] -2-oxa-5-oxazolidiny1]-
methyl]-acetamide (Compound No. 6)

(S)-N-[[3 -[3-Fluoro-4-[N-1-{4-(5-nitro -2-thienyl)piperazimyl} ]-phenyl]-2-0x0—5-
oxazolidinyl]-methyl]-2-chloro-propion amide (Compound No. 7)

18
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(S)-N-[[3-[3-Fluoro-4-[4-(5-nitro-2-thienyl)-1-pi-perazinyl]phenyl]-2 -ox0-5-
oxazolidinylJmethy!]di fluoroacetamide (Compotand No. 8)

(S)-N-[[3-[-3-Fluoro -4-[N-1-(5-nitro-2-thienyl)—piperazinylJphenyl] -2-0xo0-5-
oxozglidinylJmethyl]dichloro acetamide (Compound No 9)

(S)-NI-[[3 -[-3-Fluoro-4—[(5-nitro-2-thienyl)-3-methyl- l-plperazmyl]phenyl]-Z 0X0-
5-oxozolidinylJmethyl] acetamide (Compound No. 10)

(S)-N-[[3-[3-Fluoro-4-[ 4-(5-nitro-2-thienyl)-1-pi-perazinyl Jphenyl]-2 ~oxo-5-
oxazolidinylJmethyl]fluoroacetamide (Compound No. 11)

(S)-N-[[3-[3-Fluoro-4-[ 3-(1a,50,601)-[6- {N-(5-n-itro-2-thienyl)-N-
methyl}aminomethyl]-3-azabicyclo-[3.1.0]hexarae]phenyl]-2-0x0-5-
oxazolidinyl Jmethyl]ac etamide (Compound No I 2).

(S)-N-[[3-[3-Fluoro-4-[ 4-(5-nitro-2-thienyl)-1-homopiperazinyl]pheriyl]-2-0x0-5-
oxazolidnylJmethyl] ac etamide (Compound No.L 3)

(S)-N-[[3-[3-Fluoro-4-[ 4-(5-nitro-2-furyl)-1-homopiperazinyl|pheny1]-2-oxo-5-
oxazolidinyljmethyl] acetamide (Compound No. 14)

(S)-N-[[3-[3-Fluoro-4-[ 4- {3-thienyl(2-nitro)5-foxrmyl}-1-piperazinyl Jphenyl]-2-
ox0-5-oxazolidinyl]-methyl]acetamide (Compoumd No.15)

(S)-N:[[3-[3-Fluoro-4-[ N-1-[4- {N-methyl-N-(5-raitro-2-furyl)} amino]-1-
piperadinyl]phenyl]-2-oxo-5-oxazolidinylJmethy-1]acetamide (Compound No.16)

(S)-N—‘[[3-[3—Flu6ro-4— [3-(1a, Sa, 6a)-[6-{N-(5-mitro-2-furyl)-N-
methy}aminomethyl]-3-azabicyclo [3.1.0Thexane] phenyl]-2-0x0-5-
oxazolidinylJmethyl]lac etamide (Compound No.E 7)

Pharmacological Testing

The compounds of the invention display antibact erial activity when tested by the

agar incorporation method. The following minimum inhibitory concentrations (pg/ml)

were obtained for representative compounds of the inveration which are givem below in

the following tables.

GUIDE TO TABLE ABBREVIATIONS:

1)
2)
3)
4)
5)
6)
7)

S.aureus ATCC 25923 --Staphylococus aureus A TCC 25923
MRSA 15187 --Methicillin Resistant Staphyloco- ccus aureus
Ent. fbecalis ATCC 29212 --Enterococcus faecadis ATCC 29212

Ent. faecium 6A -- Enterococcus faecium 64 Varz ®, Cipro®
Strep. pne. ATCC 6303 --Streptococcus pneumoriiae ATCC 6303
Strep.pyog. ATCC 196 15 --Streptococcus pyogeries

S. epidermidis - Staphylococcus epidermidis ATCC 12228
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T he in vitro antibacterial activity of the comxpounds were demonstxrated by the agar
incarporation method (NCCLS M 7 and M 100-S8& documents). Briefly. the compounds
were dissolved in DMS‘O and doubling (filution of the compounds were imcorporated into
Meer Hilton agar before solidification. Inoculuma was prepared by suspending 4 to 5

colonies into 5 ml of normal saline solution and adjusting the turbility to 0.5 Macfarland

turbidity standard tables (1.5 x 108 CFU/ml), aftex appropriate dilutions, 104 CFU/spot
was transfered into the surface of dried plate and incubated for 18 hours (24 hours for
MRSN studies). The concentration showing no growth of the inoculated culture was
recorded as the MIC. Appropriate ATCC standard strains were simultaneously tésted and
result recorded only when the MIC's against standard antibiotics wwere within the

acceptable range.

The ¢compounds of th e present invention represented by general Formula I may be
prepared by the method:of reaction in Scheme I. K ey intermediate aminess of Formula VI
for the analdgue preparfltion were prepared by the synthetic procedures described below

or fiom comiercially available reagents.

Amines already knovwn in the literature are given by reference and if they have

been made by a different procedures they are descri bed in detail.

Mainly eight differerat amines of Formula VI identified as eight different cores
namely

(S)-N-[[3-[3-Fluoro-4-(N-piperazinyl)pheny-1]-2-ox0-5-oxazolidinyl]methyl] acet-
ammide (core I),

(S)-N-[[3-[4-(N-piperazinyl)phenyl]-2-oxo0-5-oxazolidinyl methyl Jacetamide
(core ‘ 1D),

(S)-N-[[3-[3-Fluoro-4--(N-piperazinyl)pheny1]-2-oxo0-5-oxazolidinsy1Jmethyl]-2-
chloropropionamide (core III), ’

(S)—Ne[[3-[3-Fluic>ro-4-(1\I -piperazinyl)pheny1]-2-ox0-5-0xazolidins/1]methyl]-
difluoroacetamide (core IV),

(S)-N-[[3-Fluoro-[4-(1-piperazinyl)-phenyl ]-2-oxo-5-oxazolidinyl ]-
dichloroacetamide (Core V),

(S)-N-[[3-Fluoro-[4-(3-methyl-1-piperaziny¥)-phenyl]-2-ox0-5-oxazolidinyl]-
acetamide (Core VI),
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(S)-N-[[3-[3-Fluoro-4-(N-piperazinyl)phemyl]-2-0x0-5-oxazoliclinyl]-
methyl]fluoroacetam-ide (core VII)

(S)-N-[[3-[3-Fluoro-[ 4-[3-(1a,50,60)-[6-(N-methyl)aminomethayl]-3-azabicyclo-
[3.1.0]hexane]phenyl]-2-oxo-5-oxazolidirnylmethyl]Jacetamide (Core VIII)

(S)-N-[[3-[3-Fluoro-4-(1-homopiperazeny~1)phenyl]-2-oxo-5-
oxazolidnyl]Methyl] acetamide (Core IX)

(S)-N-[[3-[3-Fluoro-4-(1-piperidnyl)phens/1]-2-0x0-5-
oxazplidinylJmethyl] acetamide (Core X)

are s'hown in the exarmples given below.

Most of the compoumds were characterized using NMR, IR arad were purified by
chromatography. Crude products were subjected to column chromatographic purification

using silica gel (100-200 or 60-120 mesh) as stationary phase.

The examples mentioned below demons€&rate the general synthetic procedure as
well as the specific preparation for the preparation for the preferred compound. The
ex amples are given to illustrate the details of the invention and should not be constrained

to limit the scope of the pres ent invention.
EXAMPLE 1

Amalogues qf (S)-N-[[3-[3-Fluoro-4-(N-piperaziayl)phenyl]-2-o0xo-5-
oxazolidinyl]methyl] acetanaide(core 1)
The heteroaromatic grroup with the corresponding appendage can be introduced on

the nitrogen atom of ring C of compounds of Forrmula Iby the method s described below:
General procedure:

The amine of Formula VI is reacted with. a heteroaromatic conpound of Formula
VII having Ry, as a suitable Ieaving group such as fluoro, chloro, brom«, iodo, SCHj, -
SO,CHs, -SO,CF3, Tos or O CgHss etc. as defined earlier for SchemeI. Q;, G,J and L are
as defined for Formula II. The reaction is carried ©ut in a suitable solvent such as
dimethylformamide, dimethy/lacetamide, acetonitrile, dimethylsulfoxid e or ethylene
glycol at a suitable temperatuire in the range of -70°C to 180°C to affordd compounds of
Formula II. The presence of a suitable base such as triethylamine, diisopropylethylamine,
potassium carbonate, sodiuma bicarbonate, dipotas sium hydrogenphosphate is useful in

some cases to improve the yield of the reaction.
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The following compounds were made following thiis method:

Corpound ENo 1: (S)-N-[[3-[3-Fluoro-4-[4-(5-ni€ro-2-thienyl-)-1-piperazinyl]phenyl]-
2-0x0-5-oxazolidinyl]methyl]acetamide

To the (S)—N—[[3—[3-Fluoro-4-(1-piperazinyl)-phenyl]-2—0x0-5-— oxazolidinyl]methyl]
acetamide triﬂuoroacetéte prepared by the method given in U.S. FPatent No 5,700,799
(4.58 mmol) in acetonitrile (40 mL), N-ethyl-diisopropylamine (5.9 g, 0.045 mol) and 5-
bromo-2-nitro-thiophene (0.86 g, 5.27 mmol) were added and heated at 60 °C for 4 hrs.
The reaction mixture was cooled and evaporated in vacuo. The resicdue was dissolved in
dichloromethane (IDCM) and washed with water and saturated sodivam chloride solution.
The organic layer was dried over sodium sulphate and evaporated im vacuo. The residue
was purified by column chrorﬁatography using DCM-500 mL, 1% MeOH/DCM - 200
mL, 2% MeOH/DCM —-200mL, 3% MeOH/DCM. — 500 mL. The product eluted in 3%
MeOH/DCM. Product was sonicated in diethylether for 10 min, filter-ed and dried in air to
get (?'493 g of the title compound. m.p. 171-174 °C

'HNMR (CDCL): Sppm 7.8 (d, 1H), 7.5 (dd, 1H), 7.11 (dd, 1H), 6.977 (t, 1H), 6.02 (m,
2H), 477 (m, 1H), 4.01 (t, 1H), 3.85-3.5 (m, 7H), 3.23 (m, 4H), 2.03 (s, 3H)

M+1 =464, MNa =486, M+K = 502, M-NO; = 418

Compound No. 2: (S)-N-[[3-[3-Fluoro-4-[4-(5-fo rmyl-2-thienyl-)-1 -
piperazinyl]pheny1]-2-ox0-5-0xazolidinyl] methy 1] acetamide

To the (S)-N'-[[3-[3-Fluoro-4-(1-piperaziny] »-phenyl]-2-ox0-5- oxazolidinyl jmethyl]
acetamide trifluoroacetate (2.28 mmol) in acetonitrile (20 mL), N-ethhyl-diisopropylamine
(3 g, 22.8 mmol) and 5-bromo-2-thiophenecarboxaldehyde (0.64 g, 3.4 mmol) were
added and heated at 80 °C for 30 hrs. The reactiora mixture was cool ed and evaporated in
vacuo. The residue was dissolved in dichloromethane (DCM) and washed with water and
sodium chloride solution. The organic layer wwas dried over sodium sulphate and
evapprated in vacuo. The residue was purified by” column chromatography using DCM-
200 mL, 1% MeOF/DCM — 200 mL, 2% MeOH/IDCM —400mL, 3%& MeOH/DCM — 800
mL. ;The product eluteé in 3% MeOH/DCM. The product was dz gested with hexane,
filtered and dried in air to get 0.06 g of the title cormpound. m.p. 180 ©C (dec), 207 °C.

27
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'HNMR (CDCLy): ppm 9.58 (s, 1H), 7.51 (m, 2ET), 7.09 (d, 1H), 6.95 (t, LH), 6.16 (d,
1H), 5.98 (t, 1H), 4.78 (m, 1H), 4.00 (t, 1H), 3.8-3 .45 (m, 7H), 3.2 (m, 4H)y, 2.03 (5, 3H).
M-+1 = 447, M+Na = 469, M+K = 485

Compound No. 3: (S)-N-[[3-[3-Fluoro-4-[4-(5-formyl-2-furyl)-1-pipera zinyl]pheny]l]-
2-ox0-5-oxazolidinyl|methyl]acetamide

To the (S)-N-[[3-[3-Fluoro-4-(1-piperazinyl)-phenyl]-2-oxo-5-oxazolidinyl Jmethyl]
acetamide (1.14 mmol) in acetonitrile (10 mL), N-ethyl-diisopropylamin_e (0.29 g, 2.29
mmol) and 5-bromo-2-furaldehyde (0.3 g, 1.72 mrmol) were added and hea ted at 80 °C for
10 hrs. The reaction mixture was cooled and evaporated in vacuo. The residue was taken
in dichloromethane (DCM) and washed with water and sodium chloride solution. The
organic layer was dried‘ over sodium sulphate and evaporated in vacuo. T"he residue was
purified by column chromatography DCM-300 1mL, 1% MeOH/DCM — 200 mL, 2%
Me(I)IrI/DCI\/;LE —800mL, 3% MeOH/DdM — 800 mL. The product eluted in 3%
MeéH/DCM. The product was digested with diethylether, filtered and draed in air to get
0.17 g of the title compound. m.p. 176 °C

"HNMR (CDCl): 8ppm 9.11 (m, 1H), 7.5 (dd, 1EX), 7.28 (s, 1H), 7.09 (d, 1H), 6.96 (1,
1H), 6.00 (t, 1H), 5.38 (d, 1H), 4.79 (m, 1H), 4.04 (t, 1F), 3.85-3.55 (m, 7E), 3.1 (m, 4H),
2.04 (s, 3H)

M+1 =431, M+Na =453, M+K = 469

Compound No. 4: (S)-N-[[3-[3-Fluoro-4-[4-(5-nitro-2-furyl)-1-piperazimyl]phenyl]-2-
oxo—}S—oxazolidinyl]methyl] acetamide

To the (S)-N-[[3-[3-Fluoro-4-(1-piperazinyl)-phenyl]-2-0xo0-5-oxazo lidinylmethyl]
acetamide hydrochloride (1.14 mmol) in N,N-dixmethylformamide (10 maL), potassium
carbonate (1157 g, 11.4 mmol) was added and stirred for 15 min. 5-brom o-2-nitro-furan
(O.l?g, 1.31 mmol) was added to the reaction. mixture and it was stirred at room
temperature for 3 hrs, when no reaction took places. Then sodium hydroxicle (0.07 g) was
added to the reaction mixture and stirred for 17 hars. The reaction mixtur-e was taken in
dichloromethane (DCM) and washed with water and sodium chloride solution. The
organic layer was dried over sodium sulphate and evaporated in vacuo. Tthe residue was
purified by column chromatography using DCM-200 mL, 1% MeOH/DCM — 200 mL,
2% MeOH/DCM ~ 1 L. The product eluted in 2% MeOH/DCM. The product was
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digested with diethylether, filtered and dried in air to get 0.32 g of th e title compound.
m.p. 191-204°C

'HNMR (CDCly): Sppm 7.5 (m, 2H), 7.1 (d, 1H), 6.95 (t, 1H), 5.93 (t, 1 H), 5.41 (d, 1H),
4.77 (m, 1H), 4.03 (t, 1H), 3.8-3.5 (m, 7H), 3.17 (m, 4H), 2.02 (s, 3H).

M1 = 448 M+Na = 470, M+K = 486, M-NO, = 486.

Compound No.15: (S)-N-[[3-[3-Fluoro-4-[4-{3-thionyl(2-n itro)5-formyl]-1-
pip!erazinyl‘] phenyl]-2t-oxo-5-oxazolidinyl]methyl] acetamide.
(S)-N-[[3-[3-Fluoro-4-[N-1[4-[3-thiophene(2-nitro)-(5-acetyloxy)methy1
acetate]piperazinyl]phenyl]-2-ox0-5-oxazolidinylJacetamide (0.16 gm, 0 .0269 moles) was
taken in 1IN HCL (20ml) and stirred at room temparature for Shrs. The reaction mixture
was extracted with dichloromethane, dried on sodium sulphate and concentrated. The
crude compound was purified by column chromatography by eluting with 2% methanol in

dichloromethane.
Yield: 0.02 g

H NMR (DMSO): 10.0(s,1H,CHO )8.18 (m,1ELNH), 7.8(d, 1HLAr-),7.79(d, LFL Ar-
H),7.11-7.0,_0,2H, Ar-H),4.76(m, 1 HLCH),4.0(t, 1FL,CH),3.8-
3.3(m, 114){2.0(s,3H,COCH).

Compound No. 5: (S)-N-[[3-[3-Fluoro-4-[4-{3-thionyl-(2-nitro)-5-ace€yloxy}
methylacetate]-1-piperazinyl] phenyl]-2-oxo0-5-oxazolidinyl]acetamide.
(S)-N[[3-[3-Fluoro-4-(N-1-piperazinyl)phenyl]-2-oxo-5-oxazolidinyljmethyl]acetamide
(0.67 gm,1.53 moles) was dissolved in acetonitrile. To this, N-Ethyl diisopropyl amine
(0.397,3.07 moles) and S5-nitro-4-bromo-thiophene-2-acetyloxy methylacetate (0.594
gm,2.3 moles). were added and the reaction mixture was heated at 60°C for 6-8 hrs. The
reaction mixture was concentrated. The crude compound was purified by column

chromatography eluting with 2% Methanol in dichloromethane.

'HNMR (CDCls): Sppm 7.76 (s, 1H, Ar-H), 7.53 (d,1H, Ar-H),7.12 (4, 1 H, Ar-H),6.97
(m, 1H, ArH), 6.91 (s, 1H, CH), 6.1 (m, 1H, NH), 4.8 (m, 1H, CH), 4.0 (an, 1H, CH),
3.7% (m, 7H, CHy), 3.28 (m, 4H, CHy), 2.2 (s, 6H), 2.0 (s, 3H, CHy).

29



L0

L5

30

WO 2004/014392 PCT/1B2002/002940

EXAMPLE 2

Analogues oi (5)-N-[[3-[4-(1-piperazinyl)-phenyl}-2-oxo-5-
oxazolidinyl Jmethyl]acetamide (core II)

Compound INo. 6: Preparation of (S)- N- [[3-[4-[N-1-(5-nitro-2-thienyl) piperazinyl]-
phenyl]-2-oxa-5-oxazolidinyl]-methyl]-acetamide.
(S)-N-[[3-[4—(1-piperazinyl)-phenyl]-2-oxo-5-oxazolidinyl Jmethyl]acetamide
trifluoroacetate (1.076 mmol) was stirred with acetone and K,CO3(200mg) for 5 minutes,
then filtered and concentrated under reduced pressure. The residue was dissolved in
DMSO and stirred at room temperature. To this, a stirred solution of K,CO3 (224 mg,
1.61 mmol) and 2-bromo-5-nitro-thiophene (246 mg, 1.18 mmol) was added at room
temperature and stirred for overnight. The reaction mixture was quenched with water and
extraicted with DCM. The organic layer was dried over anhydrous Na,SO; and
concentrated under reduced pressure to get the crude product which was purified by
column chroxruatography. (Silica gel- 100-200 mesh sige) eluent: 1-2% MeOH in DCM to
yielq 75 mg of the title compound.

'H NMR (CDCls) 8 ppm: 7.84-7.83 (1H, s, -Ax), 7.49-7.46 (2H, d, -Ar), 7.01-6.98 (2H, d,
-Ar), 6.06-6.04 (1H, s, -Ar), 5.98-5.96 (1H, m, -NH), 4.810-4.78 (1H, m, -CH), 4.10-4.04
(1H, t, -CH,), 3.83-3.74 (3H, m, -CH,), 3.66-3.55 (4H, s, -CHy), 3.36-3.33 (4H, s, -CIL,),
2.06 (3H, s, -CHj).

M+1= 446, M-NO, =400

EXAMPLE 3
Analogues o f (S)-N-[[3-[3-Fluoro-[4-(1-piperazinyl)-phenyl]-2-oxo0-5-0xazolidinyl]-2-
chloro-propionamide. (Core I1I)

Compound No. 7: Preparation of (S)-N-[[3-[3-Fluoro-4-[N-1-{4-(5-nitro-2-
thielimyl)pipel_‘azinyl}]-phenyl]-2-ox0-5-oxazolidinyl]-methyl]-2-chloro-propionamide.
(S)-N-[[3-Fluoro-[4-(1-piperazinyl)-phenyl]-2-0xo0-5-o0xazolidinyl]-2-chloro-

propionamide (WO 00/32599) (0.22gm,0.454 moles) was taken in acetonitrile. To this,
N-ethyldiisopropylamine (0.117 gm,0.9 moles) and 5-nitro-2-bromo-thiophene (0.13 gm,
0.681 moles) were added and the reaction mixture was heated at 60°C for 6-8 hrs. The
reaction mixture was concentrated and the crude compound was purified by column

chromatography eluting with 2% MeOH in dichloromethane.
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'HNMR (CDCls): Sppm 8.23 (m, 1H, NH), 7.8 (d, 1H, Ar-H), 7.47 (m, 1H, Ar-H), 6.98
(m, 1H, Ar-H), 6.95 (m, 1H, Ar-H), 6.06 (d, 1H, Ar-H), 4.79 (m, 1H, CH), 4.45 (m, 1H,
CH), 4.0 (m, 1H, CH), 3.81 (m, 1EI, CH), 3.5 (m, 6H, CHy), 3.22 (m, 4H, NCHy), 1.62 (d,
3H, CHs).

EXAMPLE 4

Analogues of (S)-N-[[3-[3-Fluoro-4-(N-1-piperazinyl) phenyl]-2-oxo-5-oxazolidinyl]-
methyl]—diﬂuoroacetamide (core IV)

Compowund No. 8: (S)-N-[[3-[3-Fluoro-4-[4-(5-nitro-2-thienyl)-1-piperazinyl]phenyl]-
2-0%x0-5-oxazolidinyljmethyl]difl uoroacetamide

To the i(S)—N—[[3-[&3-F1uoro—4—(1-piperazinyl)-phenyl]-2-oxo-5-oxazolidinyl]methyl]-
diﬂl{loroacetamide (1.06 mmol, prepared as described in WO 00/32599) in acetonitrile (15
mL), N-ethyl-diisopropylamine (0.27 g, 2.11 mol) and 5-bromo-2-nitro-thiophene (0.2 g,
1.21 mmol) were added and the reaction mixture was heated at 60°C for 5 hrs. The
reaction mixture was éooled and evaporated in vacuo. The residue was dissolved in
dichloroxmethane (DCM) and washed with water and sodium chloride solution. The
organic layer was dried over sodium sulphate and evaporated in vacuo. The residue was
purified by column chromatography using DCM-200 mL, 1% MeOH/DCM-100 mL, 2%
MeOH/DCM-300mL. The product eluted in 2% MeOH/DCM. The product was
triturated with hexane, filtered and dried in air to get 0.05 g of the title compound.

'HNMR. (CDCly): Sppm 7.82 (d, 1H), 7.48 (dd, 1H), 7.12 (d, 1H), 6.97 (t, 1H), 6.8 (t,
1H)| 6.2-5.65 (m, 2H), 4.8 (m, 1HD, 4.1 (¢, 1H), 3.8-3.4 (m,7H), 3.2 (m. 4H).

M+ = 499, M+Na = 522, M+K = 538, M-NO, = 454

EXAMPLE 5

Analogues of (S)-N-[[3-[3-Fluoro-4-(1-piperazinyl)-phenyl]-2-oxo-5-oxazolidinyl]-
methyl] dichloroacetamide (Core V)

Compound No 9:(S)-N-[[3-[-3-fluoro -4-[4-(5-nitro-2-thienyl)-1-piperazinyl]phenyl]-
2-0x0-5—o0xo0zolidinyl]methyl]dichloro acetamide:

(S)-N-[ [ 3-Fluoro-[4-(1-piperaziny1)-phenyl]-2-oxo-5-oxazolidinyl]-dichloroacetamide
(0.996 mmoles, WO 00/32599) was taken in acetonitrile. To this, were added N-
ethyldiisopropylamine (0.35 ml, 1.984 m.moles) and 5-nitro-2-bromo-thiophene (309 mg,

1.48 m.1moles). The reaction mixture was heated at 60° C for 6-8 hrs. The reaction

31



WO 2004/014392 PCT/1B2002/002940

mixture was concentrated. The residue obtained was dissolved in ethyl acetate, washed
with water. The organic layer was dried over anhydrous sodium sulphate and
concentrated under reduced pressure to get the crude product. The crude compound was
purified by column chromatography eluting with 22% MeOH in dichloromethane. The
product was triturated with. ether, filtered and dried in air to get 0.15 g of the title

compound.

'HNIMR (CDCl;)3 PPM: 8.9 8-8.96 (b, 1H,-NH), 7.833-7.81(d,1H), 7.77-7.49 (dd, 1H),
7.11-7.10 (d1H), 7.039.6.97Ct,1H), 6.27(s,1H), 6.18-6 .16(d, 1H), 4.85-4.84(d,1H), 4.13-
4.7(t, 1H),3.83-3.78(t, 1H), 3.67-3.58(6H), 3.29-3.24(4- H),

EXAMPLE 6

Analogues of (S)-N-[[3-Fluoro-4-(3-methyl-1-piper azinyl)-phenyl]-2-oxo-5-
oxazolidinyl]methyl}-acetammide (Core VI)

Compound No.10: (S)-N-[[ 3-[-3-Fluoro-4-[4-(5-nitx-0-2-thienyl)-3-methyl-1-
pipgrazinyl] phenyl]-2-0xo0-S-oxozolidinyl|methyl] a cetamide:
(S)-IN-[[3-Fluoro-[4-(3-methy1-1-piperazinyl)-phenyl] -2-oxo-5-oxazolidinyl]-acetamide
(1.55 mmoles) was taken in_ acetonitrile. To this, were added N-ethyldiisopropylamine
(1.09 ml, 6.22 m.moles) and 5-nitro-2-bromo-thioph ene (485 mg, 2.33 m.moles). The
reaction mixture was heated at 60° C for 6-8 hrs. Th.e reaction mixture was concetrated.
The resiuuc ﬁ)otained w:igs dissolved in ethyl acetate, wrashed with water. The organic layer
was dried over anhydrous sodium sulphate and concentrated under reduced pressure to
get the crude product. 'The crude compound was purified by column chromatography

eluting with 2% MeOH in dichloromethane. The product was triturated with ether,
filtered and dried in air to get 0.07 g of the title compound.

'INIMR (CDCls)5 PPM: 7.8 17-7.801(d, 1H), 7.507-7.460(d, 1H), 7.116-7.087(d,1H),
6.958-6.928(t,1H), 5.972-5.9 56(d,2H),4.787-4.796(t, 1 H), 4.02-3.99(2H), 3.79-3.29(8H), -
3.06-3.01(2H), 2.04(s,3H), 1 .05-1.48(d,3H).

EXAMPLE 7

Analogues of (S)-N-[[3-]3-Fluoro-4-(N-piperazimyl)phenyl]-2-o0xo-5-oxazolidinyl]-
methyl] fluoroacetamide (core VII)

Comapound No.11: (S)-N-[[3-[3-Fluoro-4-[4-(5-nitro-2-thienyl)-1-
pipe:razinyl]gphenyl]—2-ox0—5-oxazolidinyl] methyl]fl uoroacetamide
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To the (S)-N-[[3-[ 3-Fluoro-4-(1-piperazinyl)-phenyl]-2-oxo-5-oxazolidinyljmethyl]
ﬂuorioacetarrﬁde (0.88 mamol, prepared as described in WO 00/32599) in acetonitrile (15
mL), N-ethyl-diisopropylamine (0.23 g, 1.75 mol) and 5-bromo-2-nitro~thiophene (0.16
g, 1 mmol) were added and heated at 60 °C for 17 hrs. The reaction mix ture was cooled
and evaporated in vacuo. The residue was takcen in dichloromethane (DCM) and washed
with water and satd. sodium chloride solutiora. The organic layer was dried over anhyd.
sodium sulphate and evaporated in vacuo. The residue was purified by column
chromatography using DCM-400 mL, 1% MeOH/DCM-200 mL, 2% MeOH/DCM-
600mL. The product eluted in 2% MeOH/DCIM. The product was triturated with hexane,
filtered and dried in air to get 0.08 g of the title compound. m.p. = 145-150 °C.

'"HINMR (CDCls): sppmx 7.8 (d, 1H), 7.48 (dd, 1H), 7.12 (dd, 1H), 6.96 (t, 1E), 6.79 (m,
1H), 6.02 (d, 1H), 4.95-4.7 (m, 3H), 4.04 (t, 1EI), 3.85-3.4 (m, 7H), 3.21 (tm, 4H)

M+H = 482, M+Na =504

EXAMPLE 8

Amnalogues of (S)-N-[[3-[3-Fluoro-4-[3-(1a,50.,60.)-6-[(N-methyl)arminomethyl]-3-
azabicyclo-[3.1.0]hexam e]phenyl]-2-0x0-5-0xazolidinyljmethyl]acetamide (Core VIII)

Compound No.12 (S)-N-[[3-[3-Fluoro-4-[3-(1a,50a.,6a)-[6-{N-(5-nitro-Z -thienyl)-N-
methyl} aminomethyl]-3-azabicyclo-[3.1.0]ln exane]phenyl]-2-oxo-5-
oxazolidinyllmethyll]acetamide

(S)-N-[[3-[3-Fluoro-4-[ 3-(1a,5a,60)-[ 6-(N-mrethyl)aminomethyl]-3-azabicyclo-
[3.1.0]hexane]phenyl]-2—o0x0-5-oxazolidinylJmethyl]acetamide (0.84 mm ol, prepared as
described in WO 02062 78) was taken in acetonitrile (20 mL). To this, were added N-
ethyldiisopropylamine (O.43g, 3.36 mmol) and 5-nitro-2-bromo-thiophene (0.262 g, 1.26
mmgl) and the reaction mixture was heated at 60° C for 48 hrs. The reaction mixture was
conc;entrated.E The residu e obtained was dissolwed in ethyl acetate and washed with water.
The iorganic]ilayer was dried over anhydrous sodium sulphate and concentrated under
reduced pressure to get the crude product. The crude compound was purified by column
chr&matography eluting with 2% MeOH in dichloromethane. The product was triturated

writh ether, filtered and dxied in air to get 0.12 g of the title compound.
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"HNMR (CDCL;)8: 7.80-7.78 (d,1H), 7.36-7.30 (d,1H), 7.01-6.98 (d_, 1H), 6.64-6.58(t, 1H),
6.26 (m,1H), 5.88-5.8(d, 1H), 4.75-4.73 (m,1EX), 4.01-3.95 (t,1H), 3.774-3.56 (5H), 3.36-
3.34 (d,2H), 3.25-3.22 (d,2H), 3.16 (s,3H), 2.01(s,3H), 1.63 (s,2H), 1.34 (b, 1H).

Compound No.17 (S)-N-[[3-[3-Fluoro-4-[3-(1a, 50, 60.)-[6-{N-(5—nitro-2-furyl)-N-

methy} aminomethyl]-3-azabicyclo [3.1.0]h exane] phenyl]-2-0x0 ~5-
oxazolidinyl]methyl]acetamide

The title compound was prepared following the process descaibed in Example 1,
Comipound No. 4 by using; (S)-N-[[3-[3-Fluoro-4-[3-(1a, 5a,
60.)-[6- {N-methy}aminomethyl]-3-azabicyclo [3.1.0]hexane] phenyl]-2-oxo-

5-0Xazolidir}yl]methy1] acetamide.
Yeild: 0.15g

H' NMR (CDCL): 7.5 (d,1H, Ar-H), 7.35(d,1 XL, Ar-H), 7.0 (d,1H Ax-H), 6.6(t, 1H, Ar-
H), 5.95(m,1H, -NH), 5.33 (d,1H, Ar-H), 4.7 (m,1H, CH), 3.98 (,1FL, CH), 3.72-3.69
(m,5H), 3.41-3.38 (d,2H, CH,), 3.23-3.20 (d,2F,CHy), 3.13 (s, 3H, -INCHs), 2.00 (s,3H,
COCHj), 1.64 (m, 2H), 1.27 (t,1H).

EXAMPLE 9

Analogues of (S)-N-[[3- [3-Fluoro-4-(1-homopiperazenyl)phenyl]—2-0x0-5-
oxazolidnyl] Methyllacetamide (Core IX)

Compound No.13: (S)-IN-[[3-[3-Fluoro-4-[4—(5-nitro-2-thienyl)-1—
homopipera:zenyl]phenyl] -2-0x0-5-0xazolidmyl]methyl]acetamide.

Theftitle Compound wa$ prepared following the process described im Example 1 using the
corresponding (S)-N-[[3-[3-Fluoro-4-(1 -homopiperazinyl)phenyl]-2—oxo0-5-
oxazolidinyl]methyl]acetamide instead of (S)-IN-[[3-[3-Fluoro-4-(1-piperazinyl)phenyl]-

2-0x0-5-oxazolidinyllmethyl]acetamide.
Yield: 0.22¢g

'"H NMR (CDCls) : 7.78 (d,1H),7.41(dd,1H),7 .02 (dd,1H) 5.96 (m, 1E),5.86(d,1H)
4.76(m,1H) 4.00 (t,1H), 3.8-3.5 (m,9H), 2.15 (m,2H), 2.02(s,3H).

M+H = 478, M+Na=500,M+K =516, M-NO2—432
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Compound No. 14z (S)-N-[[3-[3-Fluoro-4-[4-(5-nitro-2-furyl)-1—
homopiperazinyl] phenyl]-2-0xo0-5-oxazolidinyl|methyl]acetamiEde.
The title Compound was prepared following the process described in Example 1,
Compound No. 4 by using the corresponding (S)-N-[[3-[3-Fluoro-<4-(1-
homiopiperazinyl)phenyl]-2-0xo0-5-oxazolidinylJmethyl]acetamide instead of (S)-N-[[3—
[3-Fluro-4-(1-piperazinyl)phenyl]-2-oxo-5-oxazolidinylJmethyllacetamide.

Yield -0.24gm

'H NMR (CDCL): 7.5(d, 1H,Ar-H),7.38(d,1HL, Ar-H),6.86 (t,1H,Ar-H) 6.0
(s, |H,NH),5.33(1H,d,Ar-F), 4.76 (m,1H,CH), 4.00 (t,1H,CH),3.76-3.69(m,7H,CH,),3-65
3.5(m,2H,CHy), 2.1 1(m,2H,CHy), 2.02 (s,3H, COCH).

EXAMPLE 10

(S)-N-[[3-[3-Fluor 0-4-(1-piperidnyl)phenyl]-2-oxo-5-oxazolidimyl]methyl] acetamicle
(CoreX)

Con‘llpound No.16 (S)-N-[[3-[3-Fluoro-4-[N-1-[4-{TN-methyl-N-(5-nitro-2-
furyl)}aminp)-1-piperadinyl]phenyl}-2-0xo-5-oxazolidinyl|methyl]acetamide. ‘

The title compournd was prepared following the process described in Example 1,
Con}pound No.4 by  using(S)-N-[[3-[3-Fluoro-4-[N-1-[4 {N-methyl-N-amino-1-
piperadinyl]phenyl]-2-oxo-5-oxazolidinyljmethyl] acetamide.

Yield: 0.021 g

'H NMR (CDCL): 7.5 (m,3H,Ar-H), 7.0 (m3,2H,Ar-H), 6.0(1H,m,NH), 4.7 (m,lH,CH),
4.1(t,1H,CH), 3.8-3.5(m,9H,),3.0-2.8 (m,4H,),2.0(s,3H,COCH).

While the present invention has been described in terms of its specific
embodiments, certain modifications and equivalents will be apparent to those skillecd in

the art and are interaded to be included within. the scope of the pres ent invention.
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We/Claim:

A compound having the structure of Formula I:

Y ] O
/tcHyn >\
0
R—T—X ¢ N N A
\ad .
(CHz)n

z \Y;

FORMULAI

and its pharmaceutically acceptable salts, solvates, polynnorphs, enantiomexs,

diastereomers, N-oxides, prodrugs or metabolites, wherein

T is five membered (un)substituted heterocyclic ring wsith exclusively ome
heteroatom, selected from oxygen, nitrogen and sulphur; aryl, substituted ar-yl,
bound to the ring C including aryl and five membered heteroaryl which are furthaer
substituted by a group represented by R, wherein R is selected from the growmp
consisting of H, CHO, C;¢ alkyl, F, Cl, Br,, —CN, COR5,COORs, N(Rs,R),
NHCOC(Rs, Ry, Rig), NHCOOR;y, CON (Rs, R7), CH;NO,, NO,, CH(OACc ),,
CH3Rg, CHRy, -CH = N-OR;jg, -C=CH-Rs, ORs, SRs, -C(R9)=C(R9)NO,, C; _12
alkyl substituted with one or more of F, Cl, Br, I, OR4, SRy, vwherein R4* and Rs are
independently selected froma H, C;-12 alkyl, Cs.jz cycloalkyl, Ci alkoxy, C 16

~ alkyl substituted with one or more of F, Cl, Br, I or OH, ary/1, heteroaryl; Rs amd
Ry, are independently selected from H, optionally substituted Ci-i2 alkyl, Cs—13
cycloalkyl, Cy-s alkoxy; Rg and Ry are independently selected from H, C;-¢ alkyl,
F, Cl, Br, I, C;-1» alkyl substituted with one or more of F, Cl, Br, I, ORs, SRR5,
N(Rg,R7); R1o= H, optionally” substituted C;.;5 alkyl, Cs.;; cy<cloalkyl, C;.¢ alkoxy,
Ci-6 alkyl, aryl, heteroaryl;

n is an integer in the range from 0 to 3;

X is C, CH, CH-S, CH-O, N, CHNR;;, CHCH,;NR;;, CCH> NR;;, wherein R11 is

hydrogen, optionally substituted C, ,, alkyl, C, ,, cycloalks/1, C, . alkoxy, C |

alkyl, C¢ alkylcarbonyl, C1.¢ a]kylcarboxy, aryl, heteroaryl;
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Y and Z are independently selected from hydrogen, C, . alkyl, C,,, and

6

cycloalkyl C, , bridging groups;

U and V are independently selected from hydrogen, optionally substituted C,
alkyl, F, Cl, Br, C, ,, alkyl substituted with one or more of F, Cl, Br, I, preferably

U and V are hydrogen or fluoro;

R; is'selected from the group consisting of - NHC(=O)R; , N (R3, R4), -NR,C(=S)
R3’ ‘

-NR,C(=S)SRs, wherein R; is hydrogen, C, , alkyl, C, , cycloalkyl, C,  alkoxy,
C, ¢ alkyl substituted with one or more of F, Cl, Br, I or OH; R3R4 are

independently selected from hydrogen, C, ., alkyl, C

112 cycloalkyl, C, . alkoxy, C

312
1.¢ &lkyl substituted with one or more of F, Cl, Br, I or OH.

A compound having the structure of Formula II:

\-}- (CHz/)n R4
Z Vv
FORMULA -1I

and its pharmaceutically acceptable salts, solvates, polymorph s, enantiomers,

diastereomers, N-oxides, prodrugs, or metabolites, wherein

R; is selected from the group consisting of (1) -NHC(=0)Rz; (2) -N(R3, R4); (3) —
NR,C(=S)R3; (4) -NR,C(=S)SR; wherein R,, R3, R4 are independently hydrogen,
Ci-1z alkyl, Cs.15 cycloalkyl, Cy¢ alkoxy, Ci.¢ alkyl substituted one or more of F,
Cl, Br, I, OH;

U and V are independently selected from hydrogen, optionally” substituted C;_¢
alkyl, F, Cl, Br, Cy.1, alkyl substituted with one or more of F, Cl, Br, I;

Y and Z are independently selected from (1) hydrogen, (2) Ci—¢ alkyl, (3) Cs.1»
cycloalkyl (4) Cy.; bridging group.
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X is selected from C, CH, CH-S, CH-O, N, CHNR,;, CHCH,NR;;, CCH,NR; 15

wherein R, is hydrogen, optionally substituted C. ,, alkyl, C, ,, cycloalkyl, C , ¢

1-12 3-12

alkoxy, C 16 &lkyl, Ci.6 alkylcarbonyl, Ci.¢ alkylcarboxy, aryl, heteroaryl;
Q) is selected from O, S, NR;;, wherein Ry is as defined above;

G, J, L are independently selected from H, Cy alkyl, F, Cl, Br,, -CN, CHO,
COR;5,COORs, CH(OAc),, N(Rg,R7), NHCOC(Rs, Ry, Ryp), CON (Rs, R7),
NHCOOR;y, CH,;NO,, NO,, CH;Rg, CHRy, -CH = N-OR;o, -C=CH-Rs5, € Rs,
SR;5, -C(Rg)=C(Rg)NO,, Cy.1, alkyl substituted with one or more of F, Cl, Br, I,
OR4, SR4; wherein Rs is selected from H, C;-1; alkyl, Cs.12 cycloalkyl, Cy. alkcoxy,
Ci.6 alkyl substituted with one or more of F, Cl, Br, I or OH, aryl, heteroary]; Rs
and Ry, are independently selected from H, optionally substituted C;-5 alkyl, Cs-12
cycloalkyl, C;-¢ alkoxy; Rg and Ry are independently selected from H, C;-¢ a1kyl,
F, Cl‘, Br, I, Ci-15 alkyl substituted with one or more of F, Cl, Br, I, ORs, SRs,
N(R5}R7); Ryo= H, optionally substituted Cy.;; alkyl, Cs.;; cycloalkyl, C;.¢ alk-oxy,
Ci.6 alkyl, aryl, heteroaryl.

The compound: accofding to claim 2 wherein in Formula II, ring C is 6-8
membered in size or of larger size and the larger rings have either two or three

carbons between each nitrogen atom, comprising of:

Y Y Y)_\
:Q ~ ZQ :x&—/N—

XAN - AN XJ:LN
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ring C optionally substituted at positions Y and Z with alkyl groups, cycloalkyl
groups, fluoro group, carboxylic and corresponding esters, amides, substituted

alkyls or bridgin g alkyl groups as shown below:

N e e
\_<

—X N— =X N— =X N—
— \_/ \_/ —/
or ring C is 6 membered in size and X is -CH-(NHRy;), or >CCH,NHR;;- which

is selected from the group consisting of the following rings wherein Ry, is the

same as defined earlier,

R11 Rit R11 ‘
Y N— N N~— \NQ:— N—
| 7. / /
—N
\
R4
\ N\ N
— N —
O O
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in addition to the above, ring C includes the following structures:

(CH2)n
—X ; —\N—

(CH2)n
Rine N\
N N—
/
(CHo)n
R11\N ‘Ne—
1

i (CH2)n

CHz)n {CH2)n
(CHz)n
R11\
(CHz)n (CH2)n
N N— N—
/
N
R4 1/
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when Q1=INR;1, O or S, the structuxes are represented by Formulae III, IV and V,

respe‘ctively,
O
(CHz)n
N\y\/
(CHz)n
1 1 7 vV
FORMULA 111
J
I (CHz
G O X
(CHz)n 1
FORMULA IV
J
l (CHz)n
G
(cHzin 1
FORMULA YV

whereinR1,R;1, U, V, X, Y, Z,G, ¥, L and n in Formula ITI, Formula IV and

Formula V" are the same as defined earlier for Formula II.
4. A compound selected from the groﬁp consisting of

(S)-N-[[3-[3-Fluoro-4-[4-(5-nitro-2 ~thienyl)-1-piperazinyl]phaenyl}-2-oxo-5-
oxazolidin ylJmethyl]acetamide (Coompound No.1)

(S)-N-[[3-[3-Fluoro-4-[4-(5-formyl—2-thienyl)- 1 -piperazinyl] phenyl]-2-0x0-5-
oxazolidinylJmethyl]acetamide (Coompound No.2)

(S)-N-[[3-[3-Fluoro-4-[4-(5-formyX-2-furyl)-1-piperazinyl |phenyl]-2-ox0-5-
oxazolidin ylJmethyl]acetamide (Coompound No. 3)

“
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(5)-N-[[3-[3-Fluoro-4-[4-(5-nitro-2-fury®)-1-piperazinyl Jphen y1]-2-0x0-5-
oxazolidinylJmethyT]acetamide (Comporind No. 4)

(5)-N-[[3-[3-Fluoro -4-[4-{3-thienyl(2-nitro)-5-acetyloxy}methylacetate]-1-
piperazinyl]phenyl] -2-oxo-5-oxazolidiny1]acetamide (Compound No. 5)

(8)- N-[[3-[4-[N-1-(5-nitro-2-thienyl) pipperazinyl]-phenyl]-2-oxa-5-oxazolidinyl]-
methyl]-acetamide (Compound No. 6)
(S)-N-[[3-[3-Fluoro-4-[N-1-{4-(5-nitro-2-thienyl)piperazinyl 3 ]-phenyl]-2-0xo0-5-
oxazolidinyl]-methy/1]-2-chloro-propionazmide (Compound No . 7)

(S)—I\:I-[[3-[3-F1uoro -4-[4-(5-nitro-2-thiemyl)-1-piperazinylJphenyl]-2-oxo-5-
oxazolidinyl Jmethyl]difluoroacetamide (€Compound No. 8)

(S)-N-[[3-[-3-Flioro -4-[N—1-(5-nitro-?.-t:hienyl)-piperazinyl]phenyl]-2—oxo-5-
oxozolidinylJmethy1]dichloro acetamide { Compound No 9)

(S)-N-[[3-[-3-Fluoro-4-[(5-nitro-2-thieny-1)-3-methyl-1-piperazinyl]phenyl]-2-oxo-
5-oxozolidinyl]methyl]acetamide (Comp -ound No. 10)

(S)-N-[[3-[3-Fluoro-4-[4-(5-nitro-2-thien_yl)-1-piperazinylJphenyl]-2-oxo-5-
oxazolidinylJmethyl]fluoroacetamide (Compound No. 11)

(8)-N-[[3-[3-Fluoro-4-[3-(1a,50,60)-[6- {N-(5-nitro-2-thienyl )-N-
methyl}aminomethy1]-3-azabicyclo-[3.1. Olhexane]phenyl]-2-oxo-5-
oxazolidinylJmethy1 Jacetamide (Compound No 12).

(S)-N-[[3-[3-Fluoro-4-[4-(5-nitro-2-thien yl)-1-homopiperaziny/1]phenyl]-2-0x0-5-
oxazolidnylJmethyl] acetamide (Compoumd No.13)

(S)-N—[[S-[3-F1uoro—4- [4-(5-nitro-2-furyl )-1-homopiperazinyl] phenyl]-2-oxo0-5-
oxazolidinyl]methyl] acetamide (Compouind No.14)
1 ,

(S)-N-[[3-[3-Fluoro—4-[4- {3-thienyl(2-nitro)5-formyl} -1-piperazinyl]phenyl]-2-
oxo-5-oxazolidinyl]-methyl]acetamide (Compound No.15)

(8)-N-[[3-[3-Fluoro—4-[N-1-[4- {N-methy 1-N-(5-nitro-2-furyl)} amino]-1-
piperadinyl]phenyl]-2-oxo-5-oxazolidinyd]methyl]acetamide (Compound No.16)

(S)-N-[[3-[3-Fluoro—4-[3-(1a., 5ct, 60t)-[6— {N-(5-nitro-2-furyl)—N-
methy}aminomethyl]-3-azabicyclo [3.1.0- Thexane] phenyl]-2-0 x0-5-
oxazolidinylJmethyl Jacetamide (Compoumd No.17)

A pharmaceutical composition comprisitag the compound of claims 1, 2, 3 or 4

and a pharmaceutical acceptable carrier.
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A pharmaceutical composition comprisixag a pharmaceuticall y effective amount of
compound according to claims 1, 2, 3 or 4, or a physiologi cally acceptable acid
addition salt thereof with a pharmaceutical acceptable carrier for treating

microbial infections.

A method of treating or preventing microbial infections in a mammal comprising
administering to said mammal, the pharmaceutical comprosition according to

claim 6.

The method according to claim 7 wherein the microbial infections are caused by

gram-positive and gram-negative bacteri a.

The method according to claim 8 wherein the gram-positives bacteria are selected
from the group consisting of staphylococcus spp., streptococuus spp., bacillus
spp., corynebacterum spp., clostridia spp., peptostreptococus spp., listeria spp. and
legionella spp.

A method of treating or preventing aero bic and anaerobic bacterial infections in a
mammal comprising administering to said mammal, a therapeutically effective

amount of a corﬂpound having the structure of Formula I

Y U o)
(CH2\)n % o
R—T—X C /N N \y\/
\f(on)n Ry
z Vv
FORMULA 1

and its pharmaceutically acceptable s.alts, solvates, polyrmorphs, enantiomers,

diastereomers, N-oxides, prodrugs or metabolites, wherein

T is five membered (un)substituted heterocyclic ring wvith exclusively one
heteroatom, selected from oxygen, nitrogen and sulphur; =aryl, substituted aryl,
bound to the ring C including aryl and fI ve membered hetero aryl which are further
substituted by a group represented by R, wherein R is selected from the group
consisting of H, CHO, C; alkyl, F, Cl, Br,], —CN, COR;5,COORs, N(Rg,R7),
NHCOC(R3z, Rg, Rig), NHCOOR 9, CON (Rs, R7), CH,NO,;, NO;, CH(OAc),,
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CH,Rs, CHRy, -CH = N-OR,, -C=CH-Rs, ORs, SRs, -C(R9)=C(R9)NO,, Cu-12
alkyl substituteci with one or more of F, Cl, Br, I, OR4, SRy, wherein R4 and Rs are
independently selected from H, C;—q5 alkyl, Ca.iz cycloalkyl, Ci¢ alkoxy, Ci¢
alkyl substituted with one or more of F, Cl, Br, I or OH, axyl, heteroaryl; R and
Ry, are independently selected froma H, optionally substittited C;-12 alkyl, Cs -12
cycloalkyl, C;-¢ alkoxy; Rg and Ry axe independently selected from H, Ci-¢ alkyl,
F, Cl, Br, I, Cy-1» alkyl substituted with one or more of F, Cl, Br, I, ORs, SR,
N(Rs,R7); Rio= H, optionally substituited Ci.12 alkyl, Cs.1z cycloalkyl, Ci.¢ alkoxy,
C1-6 alkyl, aryl, heteroaryl,

n is an integer in the range from 0 to 3;

X isC, CH, CH-S, CH-O, N, CHNR;;, CHCH;NR;;, CCHLNR, wherein R, is

alkyl, C, ,, cycloaliyl, C, . alkoxy, C

12 3-12

hydrogen, optionally substituted C, _ L6

alkyl, Cy.¢ alkylcarbonyl, C;.¢ alkylcarboxy, aryl, heteroaryl,

Y and Z are independently selected from hydrogen, C, , alkyl, C,,, and

cycloalkyl C , bridging groups;

U and V are independently selected from hydrogen, optionally substituted C,

alkyl, F, Cl, Br, C, . alkyl substituteed with one or more of ¥, Cl, Br, I, preferably

1-12

U and V are hydrogen or fluoro;

R; is selected from the group comsisting of -NHC(=O)R;, N(Rs3, Ry), -
NR;C(=S) Rs, -NR:C(=S)SR;, wherein R, is hydrogem, C,,, alkyl, Cg ,
cycloalkyl, C, . alkoxy, C, . alkyl substituted with one or rmore of F, Cl, Br, I or

OH; Rs3,Rs are independently selected from hydrogen, C alkyl, C5_,

1-12
cycloalkyl, C,  alkoxy, C, . alkyl substituted with one or rmore of F, Cl, Br, I or

OH.
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11. A method of treating or preventing aerobic and anaerobvic bacterial infections im a
mammal comprising administering to said mammal, & therapeutically effecti-ve

amount of a compound having the structure of Formula TI:

/lf(cmm
X c N
(CHz)n R1
FORMULA - 11

and its pharmaceutically acceptbale salts, solvates, polyrnorphs, enantiomers,

diastereomers, N-oxides, prodrugs or metabolites, wherein

R, is selected from the group consisting of (1) -NHC (=O)Ry; (2) -N(R3, Ry);
(3) NR2C(=S)R3; (4) -NRC(=S)SR; wherein R;, R;, R4 are independently
hydrogen, Ci.13 alkyl, Cs.12 cycloalkyl, C;¢ alkoxy, C,.¢ aalkyl substituted one or
more of F, Cl, Br, I, OH;

U and V are independently selected from hydrogen, opti onally substituted Ci.
alkyl, F, C1, Br, Cy.12 alkyl substituted with one or more of F, CL, Br, I;

Y and Z are independently selected from (1) hydrogen, (2) Ci.6 alkyl, (3) Cs.12
cycloalkyl (4) Coy. bridging group;

X is selected from C, CH, CH-S, CH-O, N, CHNR;;, CHHCH,;NR;;, CCH;NR1;

wherein R, is hydrogen, optionally substituted C, , alkyl, C, , cycloalkyl, C,

1-12 3-12

alkoxy, C | . alkyl, Cy.¢alkylcarbonyl, Cy. alkylcarboxy~, aryl, heteroaryl;

Q; is selected from O, S, NR;;, wherein Ry, is as defined above;

G, J, L are independently selected from H, Ci¢ alkyl, F, Cl, Br,I, -CIN,
COR;5,COORs, N(Rg,R7), NHCOC(Rs, Rg, Rig), COIN (Rs, R7), NHCOOR~y,
CH,NO,, NO;, CHzR;, CHRy, -CH=N-OR,;y, -C=CH-R;, ORs,
SRs, -C(R9)=C(R9)NOg, Ci.12 alkyl substituted with ome or more of F, Cl, B, I,
OR4,1 SRy, wherein R is selected from H, Ci-12 alkyl, Cs _12 cycloalkyl, Ci.6 alkoxy,
Ci-6 alkyl substituted with one or more of F, Cl, Br, I or OH, aryl, heteroaryl; IR¢
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and R, are independently selected from H, optionally substituted C;-1» alkyl, Cs-12
cycloialkyl, Ci-6 alkoxy; Rg and Ry are independently selected from H, C; - alkyl,
F, C1, Br, L, Ci-12 alkyl substituted with one or more of F, Cl, Br, I, ORs, SR,
N(Rsl,R7); Rio= H, optionally substituted C;.1» alkyl, Cs.1» cycloalkyl, Ci.¢ alkoxy,
C1.6 alkyl, aryl, heteroaryl.

The method of treating or preventing aerobic and anaerobic bacterial infections of
claim 11, wherein ring C is 6-8 membered in size or of larger size and the larger

rings have either two or three carbons between each nitrogen atom, comprising of:

Y Y

~x \X: N\
Z)\/N\ Z&N\ Z&/N_

and may be bridged to form a bicyclic system as shown below,

A A A

—_ — —X — —_ —

ring C optionally substituted at positions Y and Z with alkyl groups, cycloalkyl
groups, fluoro group, carboxylic and corresponding esters, amides, substituted
alkyls or bridging alkyl groups as shown below:

4 e

—X —X N— —X N— X N —X N
—/

T T —
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orring C is 6 membered in size and X is -CH-(NHR1), or >CCH,NHR;- which

is selected from the group consisting of the following rings wherein Ry; is the

same as defined earlier,

R11 R11 R11
Y N— \N N— \N~2:\/ —_ N—
/ / /
—N

R11

i

or

in addition to the above, ring C includes the following structures:

(CH2)n

—X N—

:(CHz)n
—X l \N—"
(CH2)n
/

(CHo)n
RN \
N—< Z N—
/

(CH2)n

47
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‘ R14

(CHa)n

A
N_
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X
/
(CHa)n
-
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when Q;=NRj;, O or S, the structures are represented by Formulae ITI, IV and V,

! | /l(CHz)n

respectively,

‘ (CHz)n R1

FORMULA III

J

I (CHz)n
G
(CHz)n R1
FORMULA IV
J L

U 0O
o) e |

\-I—(CHz/)n R1
Y4 V
FORMULA V

wherein R, Ri1, U, V, X, Y, Z, G, J, L and n in Formula ITI, Formula IV and

Formula V are the same as defined earlier for Formula II.

13. A method of treating or preventing catheter infections and foreign body or
prostheses infections in a mammal comprising administering to said mammal, a

therapeutically effective amount of a compound having the structure of Formula I.

v u ol
R—T—X C N N \A/K/
\od :
(CHy)n !
z Vv
FORMULAI
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and its pharmaceutically acceptable salts, solvates, polymorphs enantiomers,

diastereomers, N—ox1des prodrugs or metabolites, wherein

T is five membered (un)substituted heterocyclic ring with exclusively one
heteroatom, selected from oxygen, nitrogen and sulphur; aryl, substituted aryl,
bound to the ring € including aryl and fivee membered heteroaryl which are further
substituted by a group represented by R,. wherein R is selected from the group
consisting of H, CHO, Cy alkyl, F, CL, Br,I, -CN, COR5,COORs, N(R¢,R),
NHCOC(Rs, Ry, Rip), NHCOORjy, CON (Rg, R7), CH,NO,, NO,, CH(OAc),,
CHaRs, CHRy, -CH = N-ORyg, -C=CH-Rs, ORs, SRs, -C(Rg)=C(Rg)NO;, Ci.1
alkyl substituted with one or more of F, CL, Br, I, ORy4, SR4. wherein R, and Rs are
independently selected from H, Ci-;; allkyl, Cs.12 cycloalkyl, Cy¢ alkoxy, Cig
alkyl ?substituted with one or more of F, Cl, Br, I or OH, aryl, heteroaryl; R¢ and
Ry, are independently selected from H, optionally substituted Ci-1; alkyl, Cs-12
cyclo;alkyl, Ci-6 %alkoxy; Rs and Ry are indlependently selected from H, C- alkyl,
F, CL Br, I, Ci-12 alkyl substituted with one or more of F, CL, Br, I ORs, SR,
N(Re,R7); Rig= H, optionally substituted C1.12 alkyl, Cs.12 cycloalkyl, C;. alkoxy,
Ci-6 alkyl, aryl, heteroaryl;

n is an integer in the range from 0 to 3;

X is C, CH, CH—S, CH-O, N, CHNRH, CHCHzNRu, CCHzNRu; wherein Rll 1S
hydrogen, optionally substituted C,, alkyl, C, . cycloalkyl, C,¢ alkoxy, C ¢
alkyl, Cy.¢ alkylcarbonyl, C;.s alkylcarboxy~, aryl, heteroaryl;

Y and Z are independently selected firom hydrogen, C.¢ alkyl, C, , and
cycloélkyl C,; bridging groups;

U and V are inaependently selected frona hydrogen, optionally substituted Cis
alkyl, F, CI, Br, C, .1, alkyl substituted witta one or more of F, C, Br, I, preferably

U and V are hydro gen or fluoro;

Ry is selected from the group conmsisting of -NHC(=O)R;, N(Rs, Ry),
NR,C(=S) R;, -NR,C(=S)SR;, wherein. R, is hydrogen, C alkyl, C, o

1-12

cycloalkyl, C, ( alkkoxy, C, . alkyl substitu€ed with one or more of F, Cl, Br, I or
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OH; R3,R 4 are independently selescted from hydrogen, C alkyl, C, .. cycloalkyl,

112
C, ¢ alkoxy, C,  alkyl substituted. with one or more of F, C1, Br, I or OH.

3-12

A method of treating or preventing catheter infections and foreign body or
prothesis infections in a mammal comprising administering to said mammal, a
therapeutically effective amount of a compound having the structure of Formula
II:

FORMULA -1I

and its pharmaceutically acceptbale salts, solvates, polymorphs, enantiomers,

diastereormers, N-oxides, prodrugs or metabolites, wherein

R; is selected from the group consisting of (1) -NHCC(=O)R;; (2)-N(Rj,
Ry4); (3) —INRC(=S)R3; (4) -NR,C(=S)SR3 wherein R;, R3, R4 are independently
hydrogen, C;.12 alkyl, Cs.1; cycloalkyl, C;_¢ alkoxy, Ci¢alkyl substituted one or
more of F, Cl, Br, I, OH;

UandV are independently selected from hydrogen, optionally substituted C;.¢
alkyl, F, CI, Br, :CHZ alkyl substituted with one or more of F, Cl, Br, I;

Y and Z are independently selected from (1) hydrogen, (2) Ci. alkyl, (3) Cs.12
cycloalkyl (4) Co.3 bridging group;

X is selected from C, CH, CH-S, CH-O, N, CHNR;;, CHCH;NR;, CCH,NR;;;

wherein R, is hydrogen, optionally substituted C, , alkyl, C, , cycloalkyl, Cis

1-12 3-12

alkoxy, C | ¢ alkyl, Cy.¢ alkylcarbonyl, Cy.¢ alkylcarboxy, axyl, heteroaryl;
Q is selected from O, S, NR;, wherein Ry is as defined above;

G, J,L are independently selected from H, Cy.¢ alkyl, F, CI, Br,I, —CN,
COR;,COORs, N(Rg,R7), NHCOC(Rs, R, R10), CON (Rs, R7), NHCOOR o,
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CH,NO,, NO,, CH,Rs, CHRy, -CH =N-ORy9, -C=CH-Rs, ORs, SRs, -
C(Ro)=C(Ro)NO, Ci.12 alkyl substituted with oxe or more of F, Cl, Br, I ORy,
SRy, \:Nherein Rs is selected from H, Ci-1; alkyl, Cs.12 cycloalkyl, Ci6 alkoxy, Ci.6
alkyl substituted with on.e or more of F, Cl, Br, X or OH, aryl, heteroaryl; R and
R, are independently selected from H, optionally substituted C;-13 alkyl, Cs-12
cycloalkyl, Ci- alkoxy; Rg and Ry are independ ently selected from H, Cq-salkyl,
F, Cl, Br, I, C1-12 alkyl substituted with one or maore of F, Cl, Br, I, ORs, SRs,
N(Rs,R7);, Rio= H, optionally substituted C.i2 alkyl, Cs.12 cycloalkyl, Cy _¢ alkoxy,
C.¢ alkyl, aryl or hetero aryl.

A method of treating or preventing cathetexr infections and foreigm body or
prothesis infections in @ mammal comprising administering to said nmammal, 2
therapeutically effective amount of a compound having the structure of KFormula II
as defined in claim 14 ~wherein ring C is 6-8 1membered in size or of Jdarger size
and the larger rings have either two or three carbons between each nitrogen atom,

comprising of:

Y Y Y
K00 L) A-

and may be bridged to form a bicyclic system as shown below,

ring C optionally substituted at positions Y amd Z with alkyl groups, cycloalkyl
groups, fluoro group, carboxylic and corresponding esters, amides, substituted

alkyls or bridging alkyl groups as shown below’:

e S s VN __f\:/(_/—(

—X N—= =X

> N \_/

—X N— X N —X

-
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or ring C is 6 membered in size and X is -CH-(NHR11), or >CCH;NHR ;- which
is selected from thie group consisting of the following rings wherein Ry is the

same as defined earlier,

R R11 R11 -

8 Vo o

4 / / —N
R14

R11

N ") Q:)
! \ AN N
— N —_ ~ : ~
‘ /N\,/CN / \/N |

or

in addition to the above, ring C includes the following structures:

(CH2)n (CHg)n
—X N— —X —\N— (CHan

(CH2)n —\

:(CHz)n \

/
(CHz)n (CHg)n
R11\N ‘—\ R11\ _\
/ < : N— /N-< 2 N—

(CHz2)n
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when Q;=NRji, O or S, the structures are represerited by Formulae III_, IV and V

>

respectively,
L U Q
o] e )
| » \-I— CCHa2n R
z V
FORMULA 111
J
l (CHz)n
G
(CHz)n R1
FORMULA IV
i | /I(CHz)n
(C;Hz)n R1
FORMULA V

wherein R;, R11, U, V, X, Y, Z, G, ], L and n in Foxrmula III, Formula I\ and

Formula V are the same as defined earlier for Formmula II.

53



10

15

20

25

WO 2004/014392 PCT/1B2002/002940

A prc:)cess for preparing a compound of Formula I

v U 0
/+(CH2\)n >\ o
R—T—X C N N \A/K/
/ R
\"'(CHz)n 1
yA V
FORMULA I

and its pharmaceutically acceptable salts, solvates, polymorphs, enantiomers,

diastereomers, N-oxides, prodrugs or metabolites, wherein

T is five membered (un)substituted heterocyclic ring with exclusively one
heteroatom, selected from oxygen, nitrogen and sulphur; aryl, substituted aryl,
bound to the ring C including aryl and five membered heteroaryl whi_ch are further
substituted by a group represented by R, wheresin R is selected from the group
cons{sting of H, CHO, Ci alkyl, F, Cl, Br], —CN, COR5COORs5, N(R¢,R7),
NHCOC(Rg, R§, Rig), NHCOORjy, CON (Rs, R7), CHNO;, NOo, CH(OAc),,
CH;Rs, CHRy, -CH = N-ORjg, -C=CH-Rs, OR.s5, SRs, -C(R9)=C(R9)NO,, Ci.12
alkyl substituted with one or more of F, Cl, Br, I, OR4, SR4, wherein R4 and Rs are
independently selected from H, C;-12 alkyl, Cs.12 cycloalkyl, Ci.s alkoxy, Cis
alkyl substituted with one or more of F, Cl, Br, 1 or OH, aryl, heteroaryl; R¢ and
Ry, are independently selected from H, optionally substituted Ci-; 2 alkyl, Cs-12
cycloalkyl, Ci-¢ alkoxy; Rg and Ry are independently selected from H, Ci-¢ alkyl,
F, Cl, Br, I, Cy-1; alkyl substituted with one or more of F, Cl, Br, I, ORs, SRs,
N(Rs,R7); Rig= H, optionally substituted C;.1; allkyl, Cs.12 cycloalkyk, C;. alkoxy,
Ci.6 alkyl, aryl, heteroaryl;

n is an integer in the range from 0 to 3;

X is C, CH, CH-S, CH-O, N, CHNRy;, CHCH,INR 1, CCH,NRy;; wherein R, is
hydrogen, optionally substituted C, , alkyl, C,_;, cycloalkyl, C, . alkoxy, C
alkyl, Cy.¢ alkylcarbonyl, Ci.¢ alkylcarboxy, aryl, Theteroaryl,

Y and Z are independently selected from hydrogen, C, . alkwl, C,,, and
cycloalkyl C, , bridging groups;
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U and V are independently selected from hydrogen, optionally substituted Cis

alkyl, F, Cl, Br, C. ., alkyl substittated with one or more of F, Cl, Br, I, preferab 1y

1-12

U and V are hydrogen or fluoro;

R; is selected from the group consisting of -NHC(=O)R;, N(Rs, Ry, -
NR,C(=S) Rjs, -NR,C(=S)SRs;, wherein R, is hydrogem, C _, alkyl, C,_,,
cycloalkyl, C, . alkoxy, C, . alkyl substituted with one or rmore of F, Cl, Br, I or

OH; R3R; are independently selected from hydrogen, C alkyl, C,_,,

1-12

cycl&alkyl, C, ¢ alkoxy, C, . alkyl substituted with one or rmore of F, Cl, Br, 1 or
OH;

which comprises reacting an amine of Formula VI

/J(CHZ)H
N&\/
(CH2)n
FORTMMULA VI

with a heteroaromatic compound of Formula R-T-Rj, wheréin\ T,R,Y,Z U,V
and n are the same as defined earlier and M; is selected frorm the group consistirag
of NH, NHR, CHNHR, -CHCH,NHR, -CCH,NHR wherein. R is H, ethyl, methy/1,
isopropyl, acetyl, cyclopropyl, alkoxy or acetyl and R, is a suitable leaving grovap
selected from the group consisting of fluoro, chloro, bbromo, iodo, SCHj, -

SOzCH3, -SOch3, Tos and OC6H5.

The process of claim 16, wherein the amine of Formuala VI reacts with a
heteroaromatic compound of Formaula R-T-R;; in the presemce of a base selected
 from the group consisting of potassium carbonate, N-ethyLdiisopropylamine arad

dipotassium hydrogenphosphate.
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18. A process for preparing a compound of Formula IT

R4

FORMULA —-1I

and its pharmaceutically acceptbale salts.. solvates, polymorphs, enantiomers,

diastereomers, N-oxides, prodrugs or metabolites, wherein

R; is selected from the group consistiag of (1) -NHC(=O)R;; (2) -N(Rs,
R4); (3) -NRC(=S)R3; (4) -NR,C(=S)SRR3 wherein Ry, R;, Ry are independently
hydrogen, Cy.12 alkyl, Cs.12 cycloalkyl, Cq -6 alkoxy, Ci.¢ alkyl substituted one or
more of F, Cl, Br, I, OH;

U and V are independently selected from hydrogen, optionally substittated C;.6
alkyl, F, Cl, Br, Cy.1; alkyl substituted with one or more of F, Cl, Br, I;

Y and Z are independently selected from (1) hydrogen, (2) Cy.6 alkyl, (3) Cs.12
cycloalkyl (4) Cy.3 bridging group;

X s selected from C, CH, CH-S, CH-O, IN, CHNR;;, CHCH,NR;;, CCH,NR;;

wherein R, is hydrogen, optionally substituted C,_, alkyl, C, ,, cycloalkyl, Cis

1-12 3-12

alkoxy, C |  alkyl, Cy.salkylcarbonyl, C;_¢ alkylcarboxy, aryl, heteroar~l;
Qq is selected from O, S, NR;;, wherein Ry; is as defined above;

G, J, L are independently selected from ¥, C;.¢ alkyl, F, Cl, Br,I, -CNJ,
COR5,COORs; N(R6,R7), NHCOC(Rg, Ro, Ri0), CON (R¢, R7), NHCOOR,
CH,NO,, NO,, CH2Rs, CHRy, -CH = N-OR}, -C=CH-Rs, ORs, SR;, -
C(R9)=C(R9)NO,, Ci.12 alkyl substituted <with one or more F, Cl, Br, I, OR4, SRy,
wherein Rs is selected from H, Ci-1; alkyd, Cs.1, cycloalkyl, Cy.¢ alkoxy”, Ci.s alkyl
substituted with one or more of F, Cl, Br, I or OH, aryl, heteroaryl; R¢ and R, are
independently selected from H, optionally substituted C;-13 alkyl, C3-1» cycloalkyl,
Ci-6 alkoxy; Rg and Ry are independently selected from H, C;-¢ alkyl, F., Cl, Br, I,
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Ci12 !alkyl substituted with one or more of F, Cl, Br, I, ORs, SRs, N(Rs,R7); Rio=
H, optionally substituted C,.;, alkyl, Cs.12 cycloalkyl, C1.s alkoxy, C;.¢ alkyl, aryR,

heteroaryl;

comprising reacting a compound of Formula VI

O
(CH2)I’I
(CHz)n \)\/

Z
Formula VI

with a heteroaromatic compound of Formula VII
J L

-

G YRy,
Formula VII

whereinRy, Y, Z, U, V, G, ], L, Qq, and n are the same as defined earlier and M; is
selected from the group consisting of NH, NHR, CHNHR, -
CHCH,NHR, -CCH,NHR wherein R is H, ethyl, methyl, isopropyl, acetwl,
cyclopropyl, alkoxy or acetyl and R;; is a suitable leaving group selected from the
group consisting of fluoro, chloro, bromo, iodo, SCH3, -SO,CHj, -SO,CF;, Tos
and OCsHs.

The process for preparing a compound of Formula IT as described in claim B8
wherein ring C in Formula II is 6-8 membered in size or of larger size and tkhe
larger rings have either two or three carbons between each nitrogen atorm,

comprising of:
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and may be bridged to form a bicyclic system as shown below,

ring C optionally substituted at positions Y and Z with alkyl groups, cycloalkyl
groups, fluoro group, carboxylic and corresponding esters, amicles, substituted

alkyls or bridging alkyl groups as shown below: /

—:(>—\N— :-?—\N— —:(>_\N— /—( /_(
\_/ \__/ —X_ —X \_<\|——

or ring C is 6 membered in size and X is -CH-(NHR 1), or >CCH2NHR;1- which
is selected from the group consisting of the following rings whereira Ry is the

same as defined earlier,

R11 R11 ‘ R11
N N— N N— N —
/ / / ;
N

Rq1

R11 R11 Q: )
\ AN

. — N S .
AN ; A
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or

in addition to the above, ring C includes the following structures:

(CH2)n (CHa)n
—X ; _\N— —X/—f J\N_

(CHo)n

:(CHZ)" —\N
—X \N_ —X N— _/

X
/
(CH2)n ‘ (CHo)n
R11\N é""\ R11\ _3\
N— N N—
/ / (CHan
CH
(CHgn ¥ N—
R ~ R11 \
1M1 IN \N_ /N N— \N
R14

when Q1=NRij, O or S, the structures are represented by Formulae III, IV and V,

respectively,

Ri

FORMULA III
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J| lL u 0
D (CHz)n >\
\ o)
(CHan R1
YA V
FORMULA IV
JI |L u 0
D {CH2)n )\
{ o)
8 X N ‘ N
° \+c A @ \A/\\/R
(CHa)n 1
z V
FORMULA V

whexein Ry, Ry, U, V, X, Y, Z, G, J, L and n in Formula ITI, Formula IV and

Formula V are the same as defined earlier for Formula II.

The process of claim 18 wherein the heteroaromatic compound of Formula VII is
reacted with the amine of Formula VI in the presence of ligands selected from
the group consisting of Pdy(dba); and Pd (OAc),.

- The process of claim 18 wherein the heteroaromatic compound of Formula V1I is

2-bromothiophene.

The process of claim 18 wherein the reaction of compound of Formula VI with a
comapound of Formula VII is carried out in the presence of a solvent wherein the
solvent is selected from the group consisting of dimethylformamide,

dim ethylacetamide, acetanitrile, dimethylsulfoxide and ethylene glycol.

The process of claim 18 wherein the reaction of compound of Formula VI with a
comxpound of Formula VII is carried out in the presence of a suitable base
wherein the base is selected from the group consisting of triethylamine
diisopropylethylamine, potassium carbonate, sodium carbonate and dipotassium

hydxogen phosphate.
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