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Field of the Invention

The present invention relates to novel 11,12-y lactone macrolides and ketolides having
antimicrobial activity, pharmaceutical compositions containing the compounds and methods

of treating microbial infections with the compounds.

Background of the Invention

Macrolides are a well-known family of antimicrobial agents, erythromycin A, 14-membered
macrolide, was isolated in 1952 from Streptomyces erythraeus. Examples of macrolides
being used as therapeutic agents. are roxithromycin, clarithromycin and azithromycin
“(azalide). Ketolides are semisynthetic 14-membered ring macrolide derivatives, characterized
by the presence of a keto function at position 3 instead of L-cladinose moiety present in the

macrolactone ring. Telithromycin and Cethromycin are examples of ketolides.

United States patent US 4,331,803 discloses the 6-O-methyl derivative of erythromyecin i.e.
clarithromycin. The patent US 4,349,545 discloses roxithromycin. The azalide azithromycin
1s disclosed in US 4,517,359. Telithromycin is described in EP 680967 A1 and corresponding
US 5,635,485 and Bioorg. Med. Chem. Lett. 1999, 9(21), 3075-3080. Another ketolide
Cethromycin (ABT 773) is disclosed in WO 98/09978, and J. Med. Chem. 2000, 43, 1045.

The patent US 6,900,183 describes 11,12-y lactone ketolides having C-21 of the lactone

substituted with cyano or amino derivatives.

The patent application US 2004/0077557 and PCT publications WO 02/16380, WO 03/42228
WO 04/16634 and WO 03/072588 discloses 11,12~y lactone ketolides.

CONFIRMATION COPY
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Description of the Invention

In one general aspect there is provided macrolide and ketolide compounds of Formula I
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Formula |

and their pharmaceutically acceptable salts, pharmaceutically acceptable solvates,
polymorphs, enantiomers or diastereomers,

wherein

* 1ndicates a chiral center;

R 1s hydrogen or methyl;

R, 15 hydrogen or hydroxyl protecting group,
wherein hydroxyl protecting groups are selected from the group consisting of

triethylsilyl,  trimethylsilyl,  acetyl, @ benzoyl, @ methoxymethyl,  benzyl,

methoxyethoxymethyl or tertbutyldimethylsilyl;
Q 1s Het or

wherein
Het is selected from

N N
i 0 /N
R3 2t
A \ 3= g
N/ /"N
’ N 2 N »
H
O
N
R3 N,\\\‘
\ or é—<\ —TR3
N—O N/O 2
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wherein Rz 1s one or more substituent selected from the group consisting of
NO;, CN, halogen, C;-Cs alkyl, C,-C¢ alkenyl, CH,CONH,, CH,CO,Et,
CH,CN, CH,CH,0H, CH,OCH,CH,OCHj3, NH,, substituted C;-Cg4 alkyl and
substituted C,-Cq alkenyl;

T 1s selected from the group consisting of:
hydrogen, -(CH2)m-Rs, -(CH2)m-CH=CH-R;5, ~(CH,);-C=C-Rs -A-(CH3)-Rs, -A-
(CH2)y-CH=CH-Rs5, -A-(CHy),-C=C-Rs. -(CHz)m-B-Rs, -A-(CH,),-B-Rs, -
(CH2)m~X-R¢, -(CH2)m-B-X-Rg, -(CH2)m-CH=CH-X-Rg4, -(CH,);-C=C-X-R¢. -A-
(CH2)m-X-Rs, -A-(CH2)m-B-X-Rg, -A-(CHj)p-CH=CH-X-R¢ and -A-(CH)),-
C=C-X-Rg:
wherein,
mis0, 1,2 or3;
Rs 1s selected from the group consisting of:
hydrogen, cyano, halogen, hydroxyl, CO,(C-Cg alkyl), CO NR R},
NRaRp, Ci-Co alkyl or substituted C;-Cy alkyl, C,-Cy alkenyl or substituted
Co-Cg alkenyl, C,-Cy¢ alkynyl or substituted C,-Cg alkynyl, 6 membered
substituted or unsubstituted aryl, 5-6 membered substituted or
unsubstituted heteroaryl, 3-6 membered substituted or unsubstituted
cycloalkyl and 3-6 membered substituted or unsubstituted heterocyclyl;
wherein R; and Ry, are independently hydrogen, C,-Cg alkyl or
R, and Ry, together with the nitrogen to which they are attached form a
5-6 membered heterocyclic ring wherein the heterocycle has one or
more heteroatoms selected from N, O, S;
A 18 —CO- or ~CONH-;
B is -O-, -S-, -SO-, -SO5-, -CO-, -CONH-, -CON(CHj3)-, -NHCONH-, -

C(NHQ) =N-O-9
»
| / " 1 N \.
N N=- \[r@
i R8
R8 or O :
wherein
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Rg 18 a substitutent at any one of carbon of the heterocycle, Ry is
selected from the group comprising of hydrogen, C;-Cy alkyl,
substituted C;-Cg alkyl, C,-Cg alkenyl and substituted C,-C¢ alkenyl:

X 1s a 6 membered aryl or a 5-6 membered heteroaryl;

Re1s aryl, heteroaryl, substituted aryl or substituted heteroaryl;

Y’ 1s hydrogen and Y is OR7, wherein R is hydrogen or

OMe

~ Wy
CH

. 0—R,’

’ :

wherein Rj-is hydrogen, (when Ry is hydrogen, R is designated as

cladinose) or hydroxyl protecting group,
wherein hydroxyl protecting groups are selected from the group
consisting  of triethylsilyl, trimethylsilyl, acetyl, benzoyl,
methoxymethyl, methoxyethoxymethyl, benzyl or
tertbutyldimethylsilyl;

or

Y and Y’ together with the carbon to which they are attached form C=0.

In one embodiment there is provided macrolide compound of Formula I-a, wherein,

- R1
1 R N\

- 0
!fo
<

CH

O—R)

Formula I-a
wherein Q, R, R, and Ry are as defined above.

Another embodiment relates to macrolide compound of Formula I-b,
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Formula I-b %

wherein R and Het are as defined above.

Another embodiment relates to compound of Formula I-c,

v

- R1
N—. . HO
/ ‘\\O O
Z CH,
O
%OH
Formula I-c

wherein T and R are as defined above.

Another embodiment relates to ketolide compound of Formula I-d,

s 11

- R1 \
OV/\ R2 N~

|
Q O c\)
S SN A
* 3

° 7
07 O ;0\
T
O
Formula I-d

wherein R; is CHs R, and Q are as defined above.

Another embodiment relates to ketolide compound of the invention of Formula I-e,
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Formula I-e
wherein Het 1s as defined above.

Another embodiment relates to ketolide compound of Formula I-f,

T——
P—
—

- CH
T—OZL NH, 0\\\/\6 3 \N/
N— L _\.. HO
/ ‘\\0 0
% CH,
O
. ! \O
O
Formula I-f

wherein T is as defined above.

Another embodiment relates to pharmaceutical compositions of compounds of Formula I and
their pharmaceutically acceptable salts, pharmaceutically acceptable solvates, polymorphs,
enantiomers or diastereomers, together with one or more pharmaceutically acceptable
carriers, excipients or diluents, for the treatment and prevention of a microbial infection in

human or animal.

[n another embodiment the compounds of Formula I and their pharmaceutically acceptable

salts, pharmaceutically acceptable solvates, polymorphs, enantiomers or diastereomers.

Yet another embodiment is also directed to a method of treating a subject having a condition
caused by or contributed to by microbial infection, which comprises administering to the said
subject a therapeutically effective amount of compound of Formula I and their
pharmaceutically acceptable salts, pharmaceutically acceptable solvates, polymorphs,

enantiomers or diastereomers.
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Another embodiment is further directed to a method of preventing a subject from sutfering
from a condition caused by or contributed to by 1nicrobia1 infection, which comprises
administering to the subject a prophylactically effective amount of compound of Formula I
and their pharmaceutically acceptable salts, pharmaceutically acceptable solvates,

polymorphs, enantiomers or diastereomers.

Another embodiment relates to method of preparation of the compounds of Formula I and
their pharmaceutically acceptable salts, pharmaceutically acceptable solvates, polymorphs,

enantiomers or diastereomers.

Other objects and advantages will become apparent to those skilled in the art from a review

of the ensuing specification.

Representative compounds of the invention are

} v

07 Q

Formula [-b

CH,
OH

Compound of Formula I-b where Het is 1H-tetrazol-5-yl, R, 1s CHj;
Compound of Formula I-b where Het 1s 2-(2-1nethoxy-ethoxymethyl)-2H-tetrazdl-5-yl, Riis
CH3;

Compound of Formula I-b where Het is 1-(2-methoxy-ethoxymethyl)-2H-tetrazol-5-yl, R 1s
CHa;

Compound of Formula I-b where Het is 2-(ethoxycarbonylmethyl)-2H-tetrazol-5-y1, R 1s
CHs;

Compound of F ormula'I;b where Het is 1-(ethoxycarbonylmethyl)-2H-tetrazol-5-yl, R 1s
CH3s;

Compound of Formula I-b where Het is 2-(carbamoylmethyl)-2H-tetrazol-5-yl, R 1s CHs;

Compound of Formula I-b where Het is 1-(carbamoylmethyl)-2H-tetrazol-5-yl, R} 1s CHs;
7



CA 02661538 2009-02-23
WO 2008/023248 PCT/1IB2007/0024035

Compound of Formula I-b where Het is 2-(cyanomethyl)-2H-tetrazol-5-yl, R, 1s CH3;
Compound of Formula I-b where Het is 1-(cyanomethyl)-2H-tetrazol-5-yl, R 1s CHz;
Compound of Formula I-b where Het is 2-(allyl)-2H-tetrazol-5-yl, R 1s CHs;
Compound of Formula I-b where Het is 1-(allyl)-2H-tetrazol-5-yl, Ry 1s CHa;
Compound of Formula I-b where Het is 2-(hydroxyethyl)-2H-tetrazol-5-yl, Ry 1s CHaj;
Compound of Formula I-b where Het is 1-(hydroxyethyl)-2H-tetrazol-5-yl, R, 1s CHa;
Compound of Formula I-b where Het is 2-(carboxylic acid(3-fluoro-phenyl)-methylamide)-
2H-tetrazol-5-yl, Ry 1s CHas;

Compound of Formula I-b where Het is 5-methyl-[1,2,4]Joxadiazol-3-yl, R is CHz;
Compound of Formula I-b where Het is 4,5-dthydro-1H-1tmidazol-2-yl, R 1s CHa;
Compound of Formula I-b where Het 1s 1,4,5,6-tetrahydr0~pyrimidin—2*-y1, R 1s CHs;

v I

R1 \
T—O NH, o\ ] —
0

ZLN_____
. .. o HO
) CH,

| P*&@

Formula I-c

Compound of Formula I-c where T 1s H, R; 1s CHj;

Compound of Formula I-¢c where T is CO(CHz)g-(pyﬁdin-3-y1), R 1s CH3;
Compound of Formula I-c where T 1s COCH,O-(2-chlorophenyl), Ry 18 CHj;
Compound of Formula I-c where T 1s CO(CH;),-(4-dimethylamino)phenyl, R, 1s CHa;
Compound of Formula I-c where T is CO-(pyridin-3-yl), R; is CH3;

Compound of Formula I-c where T is CO(CH3),-( pyridin-4-yl), R is CHz;
Compound of Formula I-c where T is CO(CH;),-(3-methoxy)phenyl, R is CHj;
Compound of Formula I-¢ where T is CO(CHjy),-(4-methoxy)phenyl, R i1s CHz;
Compound of Formula I-c where T 1s CO(CH,)»-(3-cyano)phenyl, Ry ts CHj;
Compound of Formula I-¢c where T 1s CO(CH;),-(4-cyano)phenyl, R 18 CHj;
Compound of Formula I-c where T is COCH,0-(3-chloro)phenyl, R is CHz;
Compound of Formula I-c where T is CO(CH;),»-(3,5-dimethoxy)phenyl, R; 1s CHz;
Compound of Formula I-c where T is CO(CHz)2-(2,3-dimethoxy)phenyl, R; 1s CHj;

Compound of Formula I-c where T is CO(CH;)2-(2,5-dimethoxy)phenyl, R 1s CHs;
8
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Compound of Formula I-c where T is CO(CHj);-(3-fluoro)phenyl, Ry 1s CHa;
Compound of Formula I-c where T is CO(CHa),-(4-trifluoromethyl)phenyl, R, is CHs;
Compound of Formula I-c where T is CO(CHa),-(4-(4-methyl-piperazine)phenyl), R 1s CHs;
Compound of Formula I-¢c where T is CO(CH;),-(4-(2-methylphenyl)-piperazinyl), R, 1s
CHs;
Compound of Formula I-¢ where T is CO(CHz),-(4~(2-methoxyphenyl)-piperazinyl), R; 1s
CHj;
Compound of Formula I-¢ where T is CO(CHa),-(4~(3-methoxyphenyl)-piperazinyl), R 1s
CHs;
Compound of Formula I-c where T is CO(CH;),~(4-(2-fluorophenyl)-piperazinyl), R; is CHj;
Compound of Formula I-c where T is CO(CHs),-(4-(pyrimidin-2-yl)-piperazinyl), Ry 1s CHa;
Compound of Formula I-c where T is CO(CHa),-(4-(pyridin-2-yl)-piperazinyl), R is CHs;
Compound of Formula I-c where T is COCH,O-phenyl, R 1s CH3;
Compound of Formula I-c where T is COCH,O-(2-methylphenyl), R; 1s CHa;
Compound of Formula I-c where T is COCH,O-(3-methylphenyl), R, 1s CHs;
Compound of Formula I-c where T is COCH,O-(4-methylphenyl), R 1s CHs;
Compound of Formula I-c where T is COCH,O-(2-methoxyphenyl), Ry 1s CHa;
Compound of Formula I-c where T is COCH,O-(4-methoxyphenyl), R 1s CHs;
Compound of Formula I-c where T is COCH,0-(2,3,4,5,6-pentafluorophenyl), R is CHs;
Compound of Formula I-c where T is COCH,0-(4-cyanophenyl), R 1s CHz;
Compound of Formula I-c where T is CO(CH,).-(4-(phenyl)piperazinyl), R, 1s CHj;
Compound of Formula I-c where T is COCH,S-phenyl, R 1s CH3;
Compound of Formula I-¢ where T is COCH,S-(4-fluorophenyl), R 1s CHj;
Compound of Formula I-c where T is COCH,S-(2-fluorophenyl), R 1s CHs;
Compound of Formula I-c where T is COCH,S-(3-fluorophenyl), R 1s CHj;
Compound of Formula I-c where T is COCH,S-(3-methoxyphenyl), R} 1s CHs;
Compound of Formula I-c wheré T is CO(CH;),~(4-([1,2,3]-triazol-1-yl)phenyl), R; 1s CHs;
Compound of Formula I-¢c where T is CO(CHj),-(4-(imidazol-~1-yl)phenyl), Ry 1s CHs;
Compound of Formula I-c where T is CO(CHz),-(4~([1,2,4]-triazol~1-yl)phenyl), R 1s CHs;
Compound of Formula I-c where T is CO(CH»)>-(4-(4-acetyl-[1,2,3]triazol-1-y1))-phenyl, R,
1s CHaj;
Compound of Formula I-c where T is CO(CHj)»-(4-(4-cyano-[1,2,4]-triazol-1-yl)phenyl), R,
1s CHa;
Compound of Formula I-c where T is CO(CHz),-(benzo[1,3]dioxol-5-y1), Ry 1s CH3;

9
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Compound of Formula I-c where T is COCH,-(benzo[1,3]d1oxol-5-yl1), R 1s CH3;
Compound of Formula I-c where T is CO(CHas);2-(1-(4-methoxyphenyl)-1H-[1,2,3]triazol~4-
yl), R1 18 CH3;

Compound of Formula I-c where T is CO(CH,),-(1-(pyridin-3-yl)-1H-[1,2,3]triazol-4-yl), R;
1s CHs;

Compound of Formula I-c where T is CO(CH3),-(1-(4-fluorophenyl)-1H-[1,2,3]triazol-4-yl),
R, 1s CHj;

Compound of F onﬁula [-c where T is CO(CHa),-(1-(3-methylphenyl)-1H-[1,2,3]triazol-4-yl),
R 1s CHj: :

Compound of Formula I-c where T is CO(CH,)»-(1-(3-chlorophenyl)-1H-[1,2,3]triazol-4-yl),
R 15 CHj; 1
Compound of Formula I-c where T is CO(CH,),-(1-(2-fluorophenyl)-1H-[1,2,3]triazol-4-yl),
R 1s CHj5;

Compound of Formula I-c where T is CO(CHa),-(1-(2,4-difluorophenyl)-1H-[1,2,3]triazol-4-
yl), Ry 1s CHs3;

Compound of Formula I-¢ where T is CO(CH),-(1-(3,4-difluorophenyl)-1H-[1,2,3]triazol-4-
vl), Ry 18 CHj;

Compound of Formula I-c where T is CO(CHz),-(1-(2,3,4-trifluorophenyl)-1H-[1,2,3]triazol-
4-y1), Ry 1s CH3;

Compound of Formula I-¢ where T is CO(CHz),-(1-(2~fluoro-4-methyl-phenyl)-1H-[1,2,3 ]
triazol-4-yl), Ry 1s CHj;

Compound of Formula I-¢ where T is CO(CHa3),-(1-(2~fluoro-4-methoxy-phenyl)-1H-[1,2,3]
triazol-4-y1), R 1s CHs;

Compound of Formula I-c where T is CO(CHz),-(1-(2,3-difluoro-4-ethoxy-phenyl)-1H-
(1,2,3] triazol-4-y1), R 1s CHj;

Compound of Formula I-c where T is CO(CH3),-(3-(4-fluoro-phenyl)-(1,2,4]oxadiazol-5-yi),
R, is CHj:

Compound of Formula I-c where T is CO(CHz),-(3-(3-bromo-phenyl)-[1,2,4Joxadiazol-5-yl),
R 1s CHj; :

Compound of Formula I-c where T is CO(CHz)2~(3~(4-nitro-phenyl)-[1,2,4]oxadiazol-5-yl),
R, 1s CH3;

Compound of Formula I-c where T is CO(CHz),~(3-(3-fluoro-phenyl)-[1,2,4Joxadiazol-5-yl),
Ry is CHj;

10
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Compound of Formula I-¢c where T 1s CO(CH;)2-(3-(3-chloro-phenyl)-[1,2,4|oxadiazol-5-yl),
R, 1s CHj;

Compound of Formula I-c where T 1s CO(CHz),-(3-(3-methoxy-phenyl)-[1,2,4]oxadiazol-5-
yl), R} 1s CHj;
Compound of Formula I-c where T 1s CO(CH3),-(3-(3,5-dimethoxy-phenyl)-
['1,2,4]oxadiazol-5-yl), R 1s CHj;

Compound of Formula I-c where T 1s CO(CH2),-(3-(4-chloro-phenyl)-[1,2,4]oxadiazol-5-yl),
R, 1s CHs:

Compound of Formula I-c where T 1s CO(CHz),-(3-(4-bromo-phenyl)-[1,2,4 |oxadiazol-5-yl),
R, 1s CHj; |

Compound of Formula I-c where T is CO(CHj),-(3-(pyridin-4-y1)-[1,2,4]oxadiazol-5-y1), R,
1s CHj: -

Compound of Formula I-c where T is CO(CHz2)»-(3-(pyridin-3-yl)-[ 1,2,4]oxadiazol-5-yl), R;
1s CHs;:

Compound of Formula I-c where T 1s CO(CH;),-(3-(2~fluoro-5-methoxy-phenyl)-[1,2,4]oxa
diazol-5-y1), Ry is CHaj;

Compound of Formula I-c where T is CO(CH,),-(3-phenyl-4H-imidazol-1-yl), R; 1s CHj;
Compound of Formula I-c where T 1s CO(CH,),CONH-(4-methoxy-phenyl), R 1s CHa;
Compound of Formula I-c where T 1s CO(CH;),CONH-(3-methoxy-phenyl), R; 1s CHj;
Compound of Formula I-c where T 1s CO(CH,),CONH-(2-methoxy-phenyl), R; 1s CHj;
Compound of Formula I-c where T 1s CO(CH;),CONH-(2,4-difluorophenyl), R 1s CHj;
Compound of Formula I-c where T 1s CO(CH;),CO-(4-(3-fluoro~-phenyl)piperazin-1-yl), R,
1s CHs;

Compound of Formula [-c where T 1s CH,CH,;CH3s, R 1s CHj;

Compound of Formula [-c where T 1s CH,CH>OH, R, is CHj;

Compound of Formula I-¢c where T is CH,CH,OCHs, R is CHz;

Compound of Formula I-c where T 1s CH,CH,CH(CHas),, R 1s CH3;

Compound of Formula I-¢ where T is CH,CH(CHas),, Ry 1s CHj;

Compound of Formula I-c where T i1s CH,(CH,),-phenyl, R is CHj;

¢

Compound of Formula I-¢ where T is CHy-phenyl, R; is CHj;
Compound of Formula I-c where T is CHj-(4-nitro)-phenyl, R; is CH3;
Compound of Formula I-c where T is CH,-(4-bromo)-phenyl, R, is CH3j;
Compound of Formula I-c where T is CHy-(2-fluoro)-phenyl, R is CHs;

Compound of Formula I-c where T 1s CH,-(3,5-difluoro)-phenyl, R; 1s CHj;
11
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Compound of Formula I-c where T is CHy-(2,4~difluoro)-phenyl, R is CHz;

Compound of Formula I-c where T is CH,-(4-methyl)-phenyl, R, 1s CHj;

Compound of Formula I-c where T is CH>-(3-methoxy)-phenyl, R; 1s CHs;

Compound of Formula [-c where T is CHj-(2-methyl)-phenyl, R; 1s CHj;

Compouﬁd of Formula I-c where T is CHyCH,-(4-(pyridin-2-yl)piperazinyl), Ry is CHj;
Compound of Formula I-c where T is CH,CH,-(1-(3-methoxy)phenyl-1H-[1,2,3 ]triazol-4-yl),
R; 1s CHaj;

Compound of Formula I-c where T is CH;-(1-(4-methoxy-2-fluoro-phenyl)-1H-[1,2,3]triazol-
4-yl), R 1s CHas;

Compound of Formula I-¢c where T is CH,-(5-methyl-[1,2,4]oxadiazol-3-yl), R| 1s CH3;
Compound of Formula I-c where T 1s CH;-(3 -(S-ﬂuoro-Z-methoﬁayphenyl)-isoxazol-S-yl), R
1s CHs;

Compound of Formula I-c where T is CH,CH=CHa, R; 1s CHas;

Compound of Formula I-c where T 1s CH,CH,CH=CH,, R 1s CHa3;

Compound of Formula I-c where T is CH,CH=CH-phenyl, R 1s CH3;

Compound of Formula I-¢c where T 1s CH,CH=CH-(2-methoxy)phenyl, R; 1s CHz;
Compound of Formula I-c where T 1s CH,CH=CH-(3-tluoro)phenyl, R; 1s CHj;

Compound of Formula I-c where T 1s CH,CH=CH-(4-cyano)phenyl, R, 1s CHj;

Compound of Formula I-c where T 1s CH;C(CH;3)=CHo,, R; 1s CHj;

Compound of Formula I-¢ where T is CH,CH=C(CHj3),, R; is CH3;

Compound of Formula I-¢c where T is CH,CH=CH-(3-cyano)phenyl, R; 1s CHj;

Compound of Formula I-¢ where T is CH,CH=CH-(3-acetoxy)phenyl, Ry is CHj3;
Compound of Formula [-¢c where T is CH,CH=CH-(3-hydroxymethyl)phenyl, R, 1s CHj;
Compound of Formula I-c where T 1s CH,CH=CH-(4-trifluoromethyl)phenyl, R, 1s CHs;
Compound of Formula I-c where T 1s CH,CH=CH-(3-trifluoromethyl)phenyl, R, 1s CH3;
Compound of Formula I-c where T is CH,CH=CH-(2,3-dihydro-benzo[1,4]dioxin-6-yl), R 1s
CHa; '

Compound of Formula I-c where T 1s CHyCN, R 1s CHj;

Compound of Formula I-c where T 1s CH,C(NH;)=N-OH, R is CH3s;

Compound ot Formula I-c where T 1s CH,C=CH, R, 1s CHs;

Compound of Formula I-c where T is CH,C=C-phenyl, R; 1s CH3;

Compound of Formula I-¢ where T is CH,C=C-(3-cyano)phenyl, R, 1s CHs;

Compound of Formula I-¢c where T is CH,C=C-(3-methyl)phenyl, R is CH3;
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Compound of Formula I-c where T i1s COCH=CH-phenyl, R, 1s CHs;

Compound of Formula I-c where T is CO(CH3),-phenyl, R, 1s CHs;

Compound of Formula I-c where T is COCH=CH-(pyridin-4-yl), R; 1s CHz;

Compound of Formula [-¢c where T is COCH=CH-(pyridin-3-yl), R 1s CHz;

Compound of Formula I-c where T is COCH=CH-(pyridin-2-yl), R 1s CHas;

Compound of Formula I-¢ where T is COCH=CH-(1-(2-methoxy-phenyl)-1H-[1,2,3 ]triazol-
4-y1) , Ry 1s CHas;

Compound of Formula I-¢c where T is COCH=CH-(1-(3-methoxy-phenyl)-1H-[1,2,3 ]Jtriazol-
4-yl) , R, is CHj; "

Compound of Formula I-¢c where T is COCH=CH-(1-(4-methoxy-phenyl)-1H-[1,2,3]triazol-
4-yl) , Ry 1s CHa;

Compound of Formula I-c where T is COCH=CH-(1-(4-fluoro-phenyl)-1H-[1,2,3]tr1azol-4-
yl) , Ry 1s CH3;

Compound of Formula I-c where T is COCH=CH-(1-(3-fluoro-phenyl)-1H-[1,2,3 ]triazol-4-
yl) , Ry 1s CHa; |

Compound of Formula [-c where T is COCH,NHCONH-phenyl, Ry 1s CHa;

Compound of Formula I-¢c where T is COCH,NHCONH-(4-fluorophenyl), R; is CHas;
Compound of Formula I-¢ where T is COCH,NHCONH-(3-chloro-4-methylphenyl), R 1s
. |
Compound of Formula I-c where T 1s CH,CONH;, R 1s CHz;

Compound of Formulaﬂl-c where T is CH,CONH-phenyl, R is CHs;

Compound of Formula I-c where T is CH;CONH-(3-fluoro)phenyl, R, 1s CHz;

Compound of Formula I-c where T 1s CH,CONH-(2-fluoro)phenyl, R, is CHs;

Compound of Formula I-c where T is CH,CONH-(4-fluoro)phenyl, R 1s CHj;

Compound of Formula I-c where T is CH,CONH-(2,4-difluoro)phenyl, R, 1s CHj;
Compound of Formula I-c where T is CH,CONH-(3,4-difluoro)phenyl, R 1s CHs;
Compound of Formula i-c where T is CH,CONH-(2,3,4~trifluoro)phenyl, R 1s CHj3;
Compound of Formula I-¢c where T is CH,CONH-(3-chloro)phenyl, R is CHj;

Compound of Formula I-¢c where T is CH,CONH-(2-methoxy)phenyl, R, 1s CHa;
Compound of Formula I-c where T is CH2CONH-(3-methoxy)phenyl, R is CHz;
Compound of Formula I-c where T 1s CHchNH—(3,5-dimethoxy)phenyl, R; 1s CHj3;
Compound of Formula I-¢ where T is CH,CONH-cyclopropyl, R 1s CHa;

Compound of Formula [-¢ where T is CHyCON(CH3)-(3-tluoro)phenyl, R, 1s CHs;

Compound of Formula I-c where T is CHyCON(CH;)-(4-chloro)phenyl, R, 1s CHa;
13
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Compound of Formula I-c where T is CH,CONH-(6-pyrazol-1-yl-pyridin-3-yl), R 1s CHs;
Compound of Formula I-c where T is CH,CONH-(3-(pyrazol-1-yl)-pyridin-5-yl), R 1s CH3;
Compound of Formula I-c where T is CHy-(1-(4-fluorophenyl)- 1H-[1,2,3]-triazol-5-yl), R 1s
CHa;

Compound of Formula I-c where T is CH,-(1-(3-fluorophenyl)- 1H-[1,2,3]-tr1azol-5-yl), R 1s
CH3; |

Compound of Formula I-c where T is CH,-(1-(3,5-difluoro phenyl)-1H-[1,2,3]-triazol-5-yl),
R 1s CHs;

Compound of Formula I-c where T is CH,-(1-(3,4-difluoro phenyl)-1H-[1,2,3]-triazol-5-yl),
R, is CHj; ’

Compound of Formula I-c where T is CH»-(1-(3,4,5-trifluoro phenyl)-1H-[1,2,3]-triazol-5-
yl), Ry 1s CHs;

Compound of Formula I-c where T is CHy-(1-(3-chlorophenyl)-1H-[1,2,3]-tr1iazol-5-yl), R 1s
CHa;

Compound of Formula I-c where T is CHz-(5-(pyridin-3-yl)- [1,2,4]-0xadiazol-3-yl), R; 1s
CHs;

Compound of Formulia {-c where T is CH>CO,CHyCHij, Ry 15 CHa;

Compound of Formula I-c where T 1s CONH-phenyl, R 1s CHj;

Compound of Formula I-c where T is CONH-(4-ethyl-phenyl), R; 1s CH3;

Compound of Formula I-c where T is CH,CO-(4-(phenyl)-piperazinyl), R is CHs;
Coﬁipound of Formula I-c where T is CH,CO-(4-(2-fluorophenyl)-piperazinyl), R 1s CHas;
Compound of Formula [-¢c where T is CO(CH;),CO-(4-phenyl)-piperazinyl, R 1s CHs;
Compound of Formula I-c where T is CO(CHjy),-[3-(4-methoxy-phenyl)-{1,2,4]Joxadiazol-5-
vl], R; 1s CH3;

Compound of Formula I-c where T is CO(CHa),-(1-pyridin-3-yl-1H-[1,2,3]-triazol-4yl), R 18
CHs;

Cbmpound of Formula I-c where T is CO(CH»),-(1-(2-methoxy)phenyl)-1H-[1,2,3]triazol-4-
yl), R 18 CHs;

Compound of Formula I-c where T is CO(CH;),-(1-(3-fluorophenyl)-1H-[1,2,3]triazol-4-yl),
R 1s CHj;

Compound of Formula I-c where T is CO(CH,),-(3-phenyl-[1,2,4]oxadiazol-5-yl), R 1s CHs;
Compound of Formula I-¢c where T is CO(CHy),-(3-naphthalen-2-yl-[1,2,4]oxad1iazol-5~yl),
Ry 1s CHj:
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Compound of Formula I-¢ where T is CO(CH2),-(1-(pyridin-3-yl)-[1,2,4]oxadiazol-5-yl), R,
is CHj; |

Compound of Formula I-c where T is CO(CHz),-(1-(3,5-difluoro-phenyl)-1H-[1,2,3 ]triazol-
4-y1), R; 1s CHa;

Compound of Formula I-c where T is CO(CHz),-(1-(3,4-difluoro-phenyl)-1H-[1,2,3 Jtriazol-
4-y1), R 1s CH3;

Compound of Formula I-c where T is CO(CHz),-(4-(2-methoxy-phenyl)-piperazine-1-yl), R
1s CHj;

Compound of Formula I-c where T is CO(CHz),~(1-(3,5-dimethoxy-phenyl)-1H-[1,2,3 ]triazol
-4-yl), R 1s CHa;

Compound of Formula I-c where T is CO(CHz),-(1-(3-methoxy-phenyl)-1H-[1,2,3]triazol -4-
yl), Ry 1s CHas;

Compound of Formula I-¢c where T is CO(CHz)2-(3-(2-fluoro-5-methoxy-phenyl)-[1,2,4]
éxadiazoI-S-yl), R 1s CH3;
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Formula I-e

3

Compound of Formula I-e where Het is 1H-tetrazol-5-yl;

Compound of Formula I-e where Het 1s 5-methyl-[1,2,4]oxadiazol-3-y1;
Compound of Formula I-e where Het is 4,5-dihydro-1H-imidazol-2-yl;
Compound of Formula I-e where Het is 1,4,5,6-tetrahydro-pyrimidin-2-yl;
Compound of Formula I-e where Het is 2-(2-methoxy-ethoxy)-2H-tetrazol-5-yl;
Compound of Formula [-e where Het is 1-(2-methoxy-ethoxy)-1H-tetrazol-3-yl;
Compound of Formula I-e where Het 1s [1,2,4]-oxadiazol-3yl;

Compound of Formula I-e where Het 1s (5--triﬂu0romethyl)—[‘1 2,4)-oxad1azol-3yl;
Compound of Formula I-e where Het is (4,5)-dihydro-1H-imidazol-2-yl,
Compound of Formula I-e where Het is 1-(allyl)-1H-tetrazol-5-yl

Compound of Formula I-e where Het is 2-(allyl)-2H-tetrazol-5-yl
15
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Formula I-f

Compound of Formula I-f where T 1s H;

Compound of Formula I-f where T is CHj;

Compound of Formula I-f where T is CH,CH,CHas;
Compound of Formula I-f where T 1s CH>CN;

Compound of Formula I-f where T 18 CH,OCH;CH>OCHS3;
Compound of Formula I-f where T is CH,CHoCH(CHj3);
Compound of Formula I-f where T is CHp-cyclopropyl;
Compound of Formula I-f where T 1s CH,CH=CH>;
Compound of Formula [-f where T is:CH2C(=CH2)CH3;
Compound of Formula I-f where T 1s CH,CH=C(CH3)»;
Compound of Formula I-f where T 1s CH,CH=CHCH3;
Compound of Formula I-f where T 1s CHC(F)=CHy;
Compound of Formula I-f where T is CH,CH=CH-phenyl;

Compound of Formula I-f where T is CH,CH=CH-(3-fluoro)phenyl;
Compound of Formula I-f where T is CH,CH=CH-(3-chloro)phenyl;

PCT/IB2007/002405

Compound of Formula I-f where T is CH,CH=CH-(3-trifluoromethyl)phenyl;
Compound of Formula I-f where T is CH,CH=CH-(2-trifluoromethyl)phenyl;
Compound of Formula I-f where T 1s CH,CH=CH-~(pyridin-3-yl),

Compound of Formula I-f where T is CH;CH=CH-(pyrimidin-5-yl);

Compound of Formula I-f where T is CH,C=CH;
Compound of Formula I-f where T is CH2,C=C-phenyl,

Compound of Formula I-f where T 1s CH2C=C-(3-cyano)phenyl;

Compound of Formula I-f where T is CH,C=C-(3-methyl)phenyl;

Compound of Formula I-f where T is CH2C=C-(3-fluoro)phenyl;

Compound of Formula I-f where T is CH2C=C-(3-chloro)phenyl;
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Compound of Formula I-f where T is CH,C=C-(3-methoxy)phenyl;

Compound of Formula I-f where T is CHQCEC-(pyridin-Z-yly;

Compound of Formula I-f where T is CH,C=C-(2-chloropyridin-5-yl);

Compound of Formula I-f where T is CH,C=C-(2-fluoropyridin-5-yl);

Compound of Formula I-f where T is CH,C=C-(pyridin-3-yl);

Compound of Formula I-f where T is CHp-phenyl,

Compound of Formula I[-f where T 1S CHZ(CHQ)Tphenyl;'

Compound of Formula I-f where T is CHy~(4-methoxyphenyl);

Compound of Formula I-f where T is CH,~(3-chlorophenyl);

Compound of Formula I-f where T is CH»-(3-methoxyphenyl);

Compound of Formula I-f where T is CH;~(2-fluorophenyl);

Compound of Formula I-f where T is CHy-(4-(isopropyl)phenyl);

Compound of Formula I-f where T is CHy-(4-(1H-[1,2,4]-triazol)phenyl);

Compound of Formula I-f where T is CH~(4-(pyrimidin-5-yl)phenyl);

Compound of Formula I-f where T is CHj~(4-(pyridin-2-yl)phenyl);

Compound of Formula I-f where T is CH»~(5-phenyl[1,3,4]oxadiazol-2-yl);

Compound of Formula I-f where T is CHy~(5-(pyridin-3-yl)[1,3,4]oxadiazol-2-yl);
Compound of Formula I-f where T is CHg-(S-(B-ﬂuoropllen)}l)[1,3,4] oxadiazol-2-yl);
Compound of Formula I-f where T is CHy-(5-(4-methoxyphenyl)[1,3,4]oxadiazol-2-yl);
Cc;mpound of Formula I-f where T is CHz~(5-(pyridin-2-y1)[1,3,4]oxadiazol-2-yl);
Compound of Formula I-f where T is CHa-(5-(pyrazin-2-yl)[1,3,4]oxadiazol-2-yl);
Compound of Formula I-f where T is CH,-(5-(3,5-dimethoxyphenyl)[1,3,4]oxadiazol-2-yl);
Compound of Formula I-f where T is CHQ—(S-(pyrimidin-Z-yl)[1 ,3,41oxadiazol-2-yl);
Compound of Formula I-f where T is CH-(5-(6-methoxy-pyridin-2-yl)[1,3,4]Joxadiazol-2-
y1);

Compound of Formula I-f where T is CH,-((5-cyclopropyl)-[1,3,4]oxadiazol-2-yl);
Compound of Formula I-f where T is CH,-(5-(5-methyl-pyridin-2-y1)[1,3,4] oxadiazol-2-yl);
Compound of Formula I-f where T is CH;-(5-(5-cyclopropyl-pyridin-2-y1)[1,3,4] oxadiazol-
2-y1)

Compound of Formula I-f where T is CHy-(5-(S-cyano-pyridin-2-yl1)[1,3,4] oxadiazol-2-yl);
Compound of Formula I-f where T is CHy-(5-(5-dimethylamino-pyridin-2-yl)(1,3,4]oxadi
azol-2-:y1);
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Compound of Formula I-f where T is CH-(5-(5-methoxy-pyridin-2-yl) [1,3,4]oxadiazol-2-
yl);

Compound of Formula I-f where T is CHy-(5-(5-fluoro-pyridin-2-yl)[1,3,4]oxadiazol-2-yl);
Compound of Formula I-f where T is CHy-(5-(5-chloro-pyridin-2-y1)[1,3,4]oxad1azol-2-yl);
Compound of Formula I-f where T is CHay-(5~(pyrimidin-5-y1)[1,3,4]oxadiazol-2-yl);
Compound of Formula I-f where T is CH-(3-phenyl[1,2,4]oxadiazol-5-yl);

Compound of Formula I-f whgre T is CHy-(3-(3-fluorophenyl)[ 1,2,4]Joxadiazol-5-yl);
Compound of Formula I-f where T is CH,-(3-(3-chlorophenyl)[1,2,4]oxadiazol-5-yl);
Compound of Formula I-f where T is CH,-(3-(4-chlorophenyl)[1,2,4]oxadiazol-5-yl);
Cémpound of Formula I-f where T is CH»-(3-(4-methoxyphenyl)[1,2,4]oxadiazol-5-yl);
Compound of Formula I-f where T is CH»-(3-(3,5-dimethoxyphenyl)[1,2,4]oxadiazol-5-yl);
Compound of Formula I-f where T is CH-(3-(pyridin-3-yl)[ 1,2,4]oxadiazol-5-yl);
Compound of Formula I-f where T is CH,-(3-(pyridin-2-yl)[ 1,2,4]oxadiazol-5-yl);
Compound of Formula I-f where T is CH,~(3-(pyrimidin-2-yl)[1,2,4]oxadiazol-5-yl);
Compound of Formula I-f where T is CHy~(3-cyclopropyl|1,2,4 |oxadiazol-5-yl),
Compound of Formula I-f where T is CH,-(3-(6-methylpyridin-2-y1)[1,2.4]Joxadiazol-5-yl);
Compound of Formula I-f where T is CH,-(3-(3-methylpyridin-2-yl){ 1,2,4]Joxadiazol-5-yl);
Compound of Formula I-f where T is CH,~(5-methyl[1,2,4]oxadiazol-3-yl);

Compound of Formula I[-f where T 1s CH»-(5 -plllenyl[l 2. 4loxadiazol-3-yl);

Compound of Formula I-f where T is CH,~(5-(3-fluorophenyl)[1,2,4]oxadiazol-3-yl);
Compound of Formula [-f where T 1s CH,-(5-(3-chlorophenyl)[1,2,4]oxadiazol-3-yl);
Compound of Formula I-f where T is CH-(5-(3-fluoro-4-methoxyphenyl){ 1,2,4Joxadiazol-3-
yb);

Compound of Formula I-f where T is CH,-(5-(3-cyanophenyl)[1,2,4]oxadiazol-3-yl);
Compound of Formula I-f where T is CH,-(5-(pyridin-3-yl)[1,2,4]Joxadiazol-3~yl);
Compound of Formula I-f where T is CH,-(5-(pyrazin-2-yI)[1,2,4Joxadiazol-3-yl);
Compound of Formula [-f where T 1s CHz-(S-(pyridiﬁ?-Z-yI)[l 2.4loxadiazol-3-yl);
Compound of Formula I-f where T is CHy~(5-(pyridin-4-yl){ 1,2,4]oxadiazol-3-yl);
Compound of Formula I-f where T is CH-(5-(2-chloropyridin-3-y1)[1,2,4Joxadiazol-3-yl);
Compound of Formula I-f where T is CHy~(5-(2-methoxypyridin-3-y1)[1,2,4]oxadiazol-3-yl);
Compound of Formula I-f where T is CH,-(5-(2-fluoropyridin-3-y1)[1,2,4]oxadiazol-3-yl);
Compound of Formula I-f where T is CHa-(5-cyclopropyl[1,2,4]oxadiazol-3-yl);
Compound of Formula I-f where T is CHy-(5-(6-methylpyridin-2-y1)(1,2,4Joxadiazol-3-yl);

Compound of Formula I-f where T is CH,-(5-methyl{1,2,4}oxadiazol-3-yl);
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Compound of Formula I-f where T is CHa-(5-trifluoromethyl[1,2,4Jjoxadiazol-3-yl);
Compound of Formula I-f where T is CHa-(5-(pyridazin-2-yl)-[1,2,4]oxadiazol-3-yl);
Compound of Formula I-f where T is CH,-(5-(2-methyl-oxazol-4-yl)-[1,2,4]oxadiazol-3-yl);
Compound of Formula I-f where T is CHp-(5-(2-methyl-thiazol-4-y1)-[1,2,4]oxadiazol-3-yl);
Compound of Formula I-f where T is CH-(5-(pyrimidin-2-y1)-[1,2,4]oxadiazol-3-yl);
Compound of Formula I-f where T is CHy-(3-(pyridin-3-yl)-isoxazol-5-yl);

Compound of Formula I-f where T is CHz-(3-(3-fluorophenyl)-isoxazol-5-yl);

Compound of Formula I-f where T is CHy-(3-(3-chlorophenyl)-isoxazol-5-yl);

Compound of Formula I-f where T is CHy~(3-(4-fluorophenyl)-isoxazol-5-yl);

Compound of Formula I-f where T is CHy~(3-(pyridin-2-yl)-isoxazol-5-yl);

Compound of Formula I-f where T is CH,-(3-(3-methoxyphenyl)-isoxazol-5-yl),
Compound of Formula I-f where T is CH,-~(3-phenyl-1soxazol-5-yl);

Compound of Formula I-f where T is CHz~(3-methyl-1soxazol-5-yl);

Compound of Formula I-f where T is CH-(3-(6-methoxy-pyridin-2-yl)-isoxazol-3-yl);
Compound of Formula I-f where T is CH2-(3-(2-1ﬁethoxy—pyridin-S-yl)-isoxazol-S-yl);
Compound of Formula I-f where T 1s CH,CONHoy;

Compound of Formula I-f where T 1s CH,CON(CHaj)a;

Compound of Formula [-f where T is CH,CONH-(cyclopropyl);

Compound of Formula I-f where T is CH,CONH-(3-chloro-phenyl);

Compound of Formula I-f where T is CH,CONH-(3-fluoro-phenyl);

Compound of Formula [-f where T is CH,CO-(4-phenylpiperazin-1yl);

Compound of Formula [-f where T is CO(CHy)»-(3-fluorophenyl);

Compound of Formula I-f where T is CO(CHz),-(4-methoxyphenyl),

Compound of Formula I-f where T is CO(CHz)2-(2,3-dimethoxyphenyl);

Compound of Formula I-f where T is CO(CH2),-(3-(3-fluorophenyl)-{1 2,4loxadiazol-5-yl);
Compound of Formula I-f where T is CONH-(4-ethylphenyl);

Compound of Formula [-f where T is CHp-(3-(S-methylpyridin-2-yl){1,2,4]oxadiazol-5-yl);
Compound of Formula I-f where T is CHz-(3-(5-cyclopropyl-pyridin-2-yl){1,2,4] oxadiazol-
5-yb);

Compound of Formula I-f where T is CHz-(3-(5-cyano-pyridin-2-yl)[1,2,4] oxadiazol-5-yl);
Compound of Formula I-f where T is CHz-(3-(5-dimethyl amino-pyridin-2-yl) [1,2,4]
oxadiazol-5-yi);

Compound of Formula [-f where T is CHy-(3-(5-methoxy -pyridin-2-yl)(1,2,4] oxadiazol-5-

yl);
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Compound of Formula I-f where T is CHy-(3-(5-fluoro-pyridin-2-y1)[1,2,4] oxadiazol-5-yl);
Compound of Formula I-f where T is CH,-(3-(5-chloro-pyridin-2-yl)[1,2,4] oxadiazol-5-yl);
Compound of Formula I-f where T is CH,-(3-(pyrimidin-5-y1)[1,2,4] oxadiazol-5-yl);
Compound of Formula I-f where T is CH,-(5-(5-methyl-pyridin-2-yl)-[1,2,4] oxadiazol-3-yl);
Compound of Formula I-f where T is CHy~(5-(5-cyclopropyl-pyridin-2-y1)-[1,2,4] oxadiazol-
3-y1);

Compound of Formula I-f where T is CH,-(5-(5-cyano-pyridin-2-yl)-[1,2,4] oxadiazol-3-yl);
Compound of Formula I-f where T is CHj-(5-(5-dimethyl amino-pyridin-2-yl)-{1,2,4]
oxadiazol-3-yl);

Compound of Formula I-f where T is CHy-(5-(5-methoxy-pyridin-2-yl)-[1,2,4] oxadiazol-3-
yb);

Compound of Formula I-f where T is CH,-(5-(5-fluoro-pyridin-2-yl)-[ 1,2,4] oxadiazol-3-yl);
Compound of Formula I-f where T is CH-(5-(5-chloro-pyridin-2-y1)-[1,2,4] oxadiazol-3-yl);
Compound of Formula I-f where T is CHg-(S-(pyrimidin-S-yI)-[1,2,4]oxadiazol—3-y1);
Compound of Formula I-f where T is CH,~(5-(3-fluorophenyl)-isoxazol-3-yl);

Compound of Formula [-f where T is CH,-(5-(3-chlorophenyl)-isoxazol-3-yl);

Compound of Formula I-f where T is CH>-(5-(4-fluorophenyl)-isoxazol-3-yl);

Compound of Formula I-f where T is CH,-(5-(3-methoxy phenyl)-1soxazol-3-yl);

Compound of Formula I-f where T 1s CH-(5-phenyl)-1soxazol-3-yl);

Compound of Formula I-f where T is CH,-(5-methyl)-1soxazol-3-yl);

Compound of Formula I-f where T 1s CHy-(5-(6-methoxy-pyr1 din-2-yl)-1soxazol-3-yl);
Compound of Formula [-f where T 1s CH,-~(5-(2-methoxy-pyridin-5-yl)-isoxazol-3-yl);

- Compound of Formula I-f where T is CH-(5-(5-methyl-pyridin-2-yl)-isoxazol-3-yl);
Compound of Formula I-f where T 1s CH,-(5-(5-cyclopropyl-pyridin-2-yl)-1soxazol-3-yl);
Compound of Formula I-f where T 1s CH,-~(5-(5-cyano-pyridin-2-yl)-isoxazol-3-yl);
Compound of Formula I-f where T is CHj-(5-(5-dimethyl amino-pyridin-2-yl)-isoxazol-3-yl);
Compound of Formula I-f where T is CH-(5-(5-methoxy-pyri din-2-yl)-1soxazol-3-yl);
Compound of Formula [-f where T is CHp~(5-(5-fluoro-pyridin-2-yl)-isoxazol-3-yl);
Compound of Formula I-f where T 1s CHj-(5-(5-chloro-pyri din-2-y1)-isoxazol—3-j}l);
Compound of Formula I-f where T is CHa-(pyrimidin-5-yl)-isoxazol-3-yl);

Compound of Formula I-f where T is CH,CHa~(4-(pyridin-2-yl)-1H-1imidazol-1-yl);
Compound of Formula I-f where T is CH,CHa~(4-(pyridin-3-yl)-1H-imidazol-1-yl);
Compound of Formula I-f where T is CH,CH,-(4-(6-methyl-pyridin-2-yl)- 1 H-imidazol-1-yl);
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Compound of Formula I-f where T is CH,CHa-(4-(4-methoxy-pyridin-2-yl)-1H-imidazol-1-
yl); |

Compound of Formula I-f where T is CHp-(4-(pyridin-2-yl)-pyrazol-4-yl);

Compound of Formula I-f where T is CHj-(4-(pyridin-3-yl)-pyrazol-4-yl);

Compound of Formula I-f where T is CHy-(4-(6-methyl-pyridin-2-yl)-pyrazol-4-yl);
Compound of Formula I-f where T is CHy-(4-(4-methoxy-pyridin-2-yl)-pyrazol-4-yl);
Compound of Formula I-f where T 1s CHQ-(4-(5~methoxy-pyridin-2-y1)-pyrazol-4-y1);
Compound of Formula I-f where T is CH-(1-(pyridin-2-yl)-1H-imidazol-4-yl);

Compound of Formula I-f where T is CH-(1-(pyridin-3-yl)-1H-imidazol-4-yl);
Compound of Formula I-f where T is CH,~(1-(6-methyl-pyridin-2-yl)-1H-imdazol-4-yl);
Compound of Formula I-f where T is CHy-(1-(4-methoxy-pyridin-2-yl)-1H-imidazol-4-yl);
Compound of Formula I-f where T is CH,~(1-(5-methoxy-pyridin-2-yl)-1H-imidazol-4-yl);
Compound of Formula [-f where T is CH,~(2-(pyridin-2-yl)-oxazol-4-yl);

Compound of Formula I-f where T is CH»-(2-(pyridin-3-yl)-oxazol-4-yl);

Compound of Formula I-f where T is CHy-(2-(6-methyl-pyridin-2-yl)-oxazol-4-yl),
Compound of Formula [-f where T is CH,~(2-(4-methoxy-pyridin-2-yl)-oxazol-4-yl);
Compound of Formula I-f where T is CHy-(2-(S-methoxy-pyridin-2-yl)-oxazol-4-yl);

The compounds of present invention include stereoisomers. The term "stereoisomer” refers to
compounds, which have identical chemical composition, but differ with regard to
arrangement of the atoms and the groups in space. These include enantiomers, diastereomers,
geometrical isomers, atropisomer and comformational isomers. Geometric 1Somers inay occur
when a compound contains a double bond or some other feature that gives the molecule a
certain amount of structural rigidity. An enantiomer is a stereoisomer of a reference molecule
that is the nonsuperimposable mirror image of the reference molecule. A diastereomer is a
stereoisomer of a reference molecule that has a shape that is not the mirror image of the
reference molecule. An atropisomer is a conformation of a reference compound that converts
to the reference compound only slowly on the NMR or laboratory time scale. Conformational
isomers (or conformers or rotational isomers or rotamers) are stereoisomers produced by
rotation about ¢ bonds, and are often rapidly interconverting at room temperature. Racemic
mixtures are also encompassed within the scope of this invention. Some of the compounds of
the present invention may have frans and cis isomers and geometric E- and Z- isomers. The
wavy bond indicates that the compounds may be present as either of E- or Z- isomer. Also

some of the compounds according to this invention may exist as diastereomers. In addition,
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where the process for the preparation of the compounds according to the invention give rise
to mixture of stereoisomers, these isomers, may be separated by conventional techniques such
as preparative chromatography and HPLC. The compounds may be prepared as a single

stereoisomer or in racemic form as a mixture of some possible stereoisomer.

Furthermore, some of the compounds may exists as different polymorphs such as cyrtsalline
or amorphous forms and as such are intended to be included in the present invention. In
addition, some of the compounds may form solvates with water (i.e. hydrates) which,
contains various amounts of water, for instance the hydrate, hemihydrate and sesquihydrate
forms. Also the compound can form solvates with common organic solvents, and such

solvates are also intended to be encompassed within the scope of this invention.

Description of terms:
The following definitions are used, unless otherwise described.

The term “C-Cg alkyl” refers to saturated, straight or branched chain hydrocarbon radicals
containing between one and six carbon atoms. Examples of Ci-Cs alkyl radicals, include but
are not limited to, methyl, ethyl, propyl, butyl, pentyl, hexyl, and their branched isomers such
as 1so-propyl, 1so-butyl, tert-butyl.

The term “C,-Cg alkenyl” refers to straight or branched-chain hydrocarbon radicals
comprising two to six carbon atoms, which contain one or more carbon-carbon double bonds.
Examples of C,-Cg alkenyl radicals, include but are not limited to, ethenyl, propenyl, butenyi,
1-methyl-2-buten-1-yl, and the like.

The term “C,-C¢ alkynyl” refers to straight or branched chain hydrocarbon radicals
comprising two to six carbon atoms respectively, which contain one or more carbon-carbon
triple bonds. Examples of Co-Cg alkynyl radicals, include but are not :limited to, ethynyl,
propynyl, butynyl, 1-methyl-2-butyn-1-yl, and the like.

The substituted C-Cg alkyl, substituted C,-Cg¢ alkenyl, C,-C¢ substituted alkynyl is defined as
the respective alkyl, alkenyl, alkynyl sub stituted, by independent replacement of one or two
or three of the hydrogen atoms thereon with Cl, Br, F, I, NO,, CN, OH, haloalkyl, Ci-Cq
alkoxy, amino, alkylamino, dialkylamino, mercapto, formyl, carboxy, alkoxycarbonyl and
carboxamide (C(O)NR’R’), aryl, heteroaryl, substituted aryl, substituted heteroaryl.
Examples of C|-Cs alkoxy are methoxy, ethoxy, propyloxy, isopropyloxy, butyloxy,
pentyloxy, hexyloxy.
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The term "haloalkyl" denotes an alkyl group, as defined above, having one, two or three
halogen atoms attached thereto and is exemplified by such groups as chloromethyl,
bromoethyl, trifluoromethyl, and the like.

The term "alkylamino” reters to a group having the structure -NH(C;-C¢ alkyl) where C;-Cq
alkyl is as previously defined.

The term "dialkylamino" refers to a group having the structure -N(C-Cs alkyl) (C;-Cs alkyl),
where C;-Cg alkyl is as previously defined. Examples of dialkylamino are, but not hmited to,.
dimethylamino, diethylamino, methylethylamino and the like.

The term “aryl” refers to a mono (6-membered) or bicyclic carbocyclié ring system having
one or two aromatic ring including but not limited to phenyl, naphthyl, tetrahydronaphthyl,
indanyl, indenyl and the like.

The term “heteroaryl” refers to a mono i.e. 5-6 membered or bicyclic i.e. fused aromatic ring
system having at least one carbon atom of the aromatic ring replaced by an atom selected
from the group of N, O, S. The ring may be connected to the remaining part of the molecule
via any of the ring atoms. For example pyridinyl, pyrazinyl, pyrimidinyl, pyrrolyl, pyrazolyl,
imidazolyl, thiazolyl, isothiazolyl, oxazolyl, isoxazolyl, thiadiazolyl, oxadiazolyl, thienyl,
triazolyl, triazinyl, tetrazolyl, furanyl, N-oxo-pyridinyl, and the like. It includes the tused
biaryl systems such as indolyl, quinolinyl, isoquinolinyl, benzothiazolyl, benzoxazolyl,
benzothienyl, = N-oxo-quinolyl,  benzimidazolyl, = benzopyranyl, benzoisothiazolyl,
benzodiazinyl, benzofurazanyl, indazolyl, indolizinyl, benzofuryl, quinoxalinyl,
pyrrolopyridinyl, furopyridinyl (such as furo[2,3-c]pyridinyl, furo[3,2-b]pyridinyl, furo{2,3-
blpyridinyl), naphthyridinyl, phthalazinyl, pyridinopyridinyl, quinazolinyl, thienofuryl,
thienopyridinyl, thienotheinyl, purinyl (such as 9H-purin-1-yl, G-amino-9H-purin-9-yl),
pyridinyl-1H-pyrazol-1-yl and the like.

The aryl or the heteroaryl group can be optionally substituted by independent replacement of
one or more of hydrogen atoms thereon with substituents selected from C,-Cg alkyl,
substituted C-C¢ alkyl, cyano, hydroxy, halogen, amino, formyl, carboxy, carboxamide, C;-
Ce alkoxy, C;-Cg thiocalkoxy, C-Cg alkylcarbonyl, amino, alkylamino, dialkylamino,
mercapto, nitro, carboxy, alkoxycarbonyl, aminocarbonyl, alkylthio, arylthio, heteroarylthio,
haloalkyl.

The “aralkyl” is defined as an alkyl group substituted with an aryl group for example benzyl,

benzhydryl, trityl, wherein the aryl group may be optionally substituted as defined below.
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The “heteroaralkyl” is defined as an alkyl group substituted thh a heteroaryl group for
example pyridinyl-methyl wherein the heteroaryl group may be optionally substituted as
defined below. |

The “aroyl” group refers to a carbonyl group attached to an aryl group for example benzoyl,
wherein the aryl group may be optionally substituted as detined below.

The “heteroaroyl” is defined as a carbonyl group attached to a heteroaryl group for example
pyridinyl carbonyl, wherein the heteroaryl group may be optionally substituted as detined
below.

The “aralkanoyl” refers a carbonyl group attached to an aralkyl group for example
phenylacetyl. The “heteroaralkanoyl” refers a carbonyl group attached to heteroaralkyl group
for example pyridinylylacetyl. The cycloalkyl refers to 3-7 membered cyclic structures for
example cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl.

The heterocyclyl refers to 3-7 membered cyclic structures including one or more heteroatoms
such as N, O, S or can be defined as up to 4 heteroatoms selected from N, O, S. Examples of
heterocyclyls are oxetanyl (oxetane is a four membered ring with an oxygen in the ring
oxetanyl is a substituted oxetane). pyrrolidinyl, pyrazolinyl, imidazolinyl, imidazolidinyl,
oxazolinyl, oxazolidinyl, isoxazolinyl, thiazolidinyl, isothiazolidinyl, tetrahydroturyl,
piperidinyl, piperazinyl, 2-oxopiperazinyl, 2-oxopiperidinyl, 2-oxopyrrolidinyl, 4-0xo
piperidinyl, tetrahydropyranyl, tetrahydrothiopyranyl, morpholinyl, [1,3]-dioxolane and the
like.

The “hydroxyl protecting group” as used herein refers to an easily removable group which 1s
known in the art to protect a hydroxyl group against undesirable reaction during synthetic
procedures and to be selectively removable. The use of hydroxy-protecting groups against
undesirable reactions during a synthesis procedure and any such protecting groups are known
cf., for example, T. H. Greene and P.G. M. Wuts, Protective Groups in Organic Synthesis, pnd
edition, John Wiley & sons, New York (1991). Examples of hydroxyl protecting groups
include but are not limited to triethylsilyl, trimethylsilyl, acetyl, benzoyl, methoxymethyl,
methoxyethoxymethyl, benzyl, tertbutyldimethylsilyl and the like.

The terms “halo”, “halide” and “halogen” as used herein refer to an atom selected from
fluorine, chlorine, bromine and iodine. The term “formyl™ as used herein refers to a group of
Formula —CHO. The term “sulphonyl” refers to a group of Formula —SO;-. "Thiol" or
"mercapto" refers to the group -SH.

The term "C-Cy alkoxy" refers to a C;-Cg alkyl group, as previously defined, attached to the

parent molecular moiety through an oxygen atom. Examples of C-Cg-alkoxy include, but are
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not limited to, methoxy, ethoxy, propoxy, isopropoxy, n-butoxy, tert-butoxy, neopentoxy and
n-hexoxy.

The term “carboxamide™ as used herein refers to a group of Formula —C(O)NR’R’’ wherein
R’ and R’ are independently selected from hydrogen or C;-Cg alkyl or R’ and R"’ taken
together may form a six or five membered heterocycle such as piperidine, pyrrolidine,
piperazine and the like.

The term “ester” or “alkoxycarbonyl” refers to an C;-C¢ alkoxy group attached to the parent
molecular moiety through a carbonyl group such as methoxycarbonyl (CO;Me), |
ethoxycarbonyl (CO,Et), and the like.

The term "(C-Cg)alkylcarbonyl” unless otherwise indicated, includes -C(O)-alkyl groups
wherein "alkyl" 1s as defined above.

The terms “Me”, “Et”, “Ph”, “allyl” stands for methyl, ethyl, phenyl and CH,CH=CH,
respectively. “MEM” stands for methoxyethoxymethyl.

The term “animal’ refers to an animal such as a mammal, fish or a bird.

The phrase “pharmaceutically acceptable salt” as used herein refers to one or more salts of
the free base of the invention which possess the desired pharmacological activity of the free
base and which are neither biologically nor otherwise undesirable. The salts are suitable for
use in contact with the tissues of human and lower animals without undue toxicity, trritation,
allergic response and the like, and are commensurate with a reasonable benetit/risk ratio.
Pharmaceutically acceptable salts are well known in the art. For example, S. M. Berge, et al.
describe pharmaceutically acceptable salts in detail in J. Pharmaceutical Sciences, 66: 1-19
(1977), incorporated herein by reference. The salts can be prepared in situ during the final
isolation and purification of the compounds of the invention, or separately by reacting the
free base function with a suitable acid. These salts may be obtained from inorganic or organic
acids. Examples of inorganic acids are hydrodlloric acid, nitric acid, perchloric acid,
hydrobromic acid, sulphuric acid or phosphoric acid. Examples of organic acids are acetic
acid, propionic acid, oxalic acid, glycolic acid, lactic acid, pyruvic acid, malonic acid,
succinic acid, malic acid, maleic acid, fumaric acid, tartaric acid, citric acid, benzoic acid,
cinnamic acid, mandelic acid, methanesulphonic acid, p-toluene sulphonic acid, salicyclic
acid and the like. Also included are the salts with various amino acids such as alanine,
arginine, asparagine, aspartic acid, cysteine, glutamine, glutamic acid, glycine, histidine,
isoleucine, leucine, lysine, methionine, phenylalanine, proline, serine, threonine, tryptophan,
tyrosine or valine or the optically active isomers thereof or the racemic mixtures thereof or

dipeptides, tripeptides and polypeptides derived from the monoaminoacid units thereof.
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Other pharmaceutically acceptable salts include adipate, alginate, ascorbate, aspartate,
benzenesulfonate, benzoate, bisulfate, borate, butyrate, camphorate, camphorsulfonate,
citrate, cyclopentanepropionate, digluconate, dodecylsulfate, ethanesulfonate, formate,
glucoheptonate, glycerophosphate, gluconate, hemisulfate, heptanoate, hexanoate,
hydroiodide, 2-hydroxy-ethanesulfonate, lactobionate, lactate, laurate, lauryl sulfate,
malonate, 2-naphthalenesulfonate, nicotinate, oleate, palmitate, pamoate, pectinate,
persulfate, 3-phenylpropionate, phosphate, picrate, pivalate, propionate, stearate, sulfate,
tartrate, thiocyanate, p-toluenesulfonate, undecanoate, valerate salts, and the like.

Salt of an acid moiety in the compound can also be prepared by reacting with a suitable base.
These suitable salts are furthermore those of the inorganic or organic bases. Inorganic bases
such as KOH, NaOH, Ca(OH),, AI{OH)s. The organic base salts from basic amines such as
ethylamine, triethylamine, diethanolamine, ethylenediamine, guanidine or heterocyclic
amines such as piperidine, hydroxyethylpyrrolidine, hydroxyethylpiperidine, morpholine,
piperazine, N-methyl piperazine and the like or basic amino acids such as optically pure and
racemic isomers of arginine, lysine, histidine, tryptophan and the like.

Further pharmaceutically acceptable salts nclude, when appropriate, nontoxic ammoniuim,
quaternary ammonium, and amine cations formed using counterions such as halide,
hydroxide, carboxylate, sulfate, phosphate, nitrate, lower alkyl sulfonate and aryl sulfonate.
"Therapeutically effective amount" means that amount of active compound(s) or
pharmaceutical agent(s) that elicit the biological or medicinal response in a tissue system,
animal or human sought by a researcher, veterinarian, medical doctor or other clinician,
which response includes alleviation of the symptoms of the disease or disorder being treated.
The specific amount of active compound(s) or pharmaceutical agent(s) needed to elicit the
biological or medicinal response will depend on a number of factors, including but not
limited to the disease or disorder being treated, the active compound(s) or pharmaceutical
agent(s) being administered, the method of administration, and the condition of the patient.
The term "treatment" unless otherwise indicated, includes the treatment or prevention of a

microbial infection as provided in the method of the present invention.

As used herein, unless otherwise indicated, the term "microbial infection(s)" includes
bacterial infections and protozoa infections which occur in human or animals including
mammals, fish and birds as well as disorders related to bacterial infections and protozoa

infections that may be treated or prevented by administering antibiotics such as the
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compounds of the present invention. Such bacterial infections and protozoa infections and
disorders related to such infections include the following: pneumonia, otitis media, sinusitus,
bronchitis, tonsillitis, and mastoiditis related to infection by Streptococcus pneumoniae,
Haemophilus  influenzae, = Moraxella  catarrhalis,  Staphylococcus  aureus, or
~ Peptostreptococcus spp.; pharynigitis, rheumatic fever, and glomerulonephritis related to
infection by Streptococcus pyogenes, Groups C and G streptococci, Clostridium diptheriae,
or Actinobacillus haemolyticum; respiratory tract infections related to infection by
Mycoplasma pneumoniae, Legionella pneumophila, Streptococcus pneumoniae,
Haemophilus influenzae, or Chlamydia pneumoniae; uncomplicated skin and soft tissue
infections, abscesses and osteomyelitis, and puerperal fever related to infection by
Staphylococcus aureus, coagulase-positive staphylococci (1.e., S. epidermidis, S. hemolyticus,
etc.), Streptococcus pyogenes, Streptococcus agalactiae, Streptococcal groups C-F (minute-
colony streptococci), viridans streptococct, Corynebacterium minutissimum, Clostridium
Spp., Or Baﬁonelia henselae; uncomplicated acute urinary tract infections related to infection
by Staphylococcus saprophyticus or Enterococcus spp.; urethritis and cervicitis; and sexually
transmitted diseases related to infection by Chlamydia trachomatis, Haemophilus ducreyi,
Treponema pallidum, Ureaplasma urealyticuam, or Neiserria gonorrheae; toxin diseases
related to infection by S. aureus (food poisoning and Toxic shock syndrome), or Groups A,
B, and C streptococci; ulcers related to infection by Helicobacter pylori; systemic febrile
syndromes related to infection by Borrelia recurrentis; Lyme disease related to infection by
Borrelia burgdorferi; conjunctivitis, keratitis, and dacrocystitis related to infection by
Chiamydia trachomatis, Neisseria gonorrhoeae, S. aureus, S. pneumoniae, S. pyogenes, H.
influenzae, or Listeria spp.; disseminated Mycobacterium avium complex (MAC) disease
related to infection by Mycobacterium avium, or Mycobacterium intracellulare;
gastroenteritis related to infection by Campylobacter jejuni; intestinal protozoa related to
infection by Cryptosporidium spp.; odontogenic infection related to infection by viridans
streptococci; persistent cough related to infection by Bordetella pertussis; gas gangrene
related to infection by Clostridium perfringens or Bacteroides spp.; and atherosclerosis
related to infection by Helicobacter pylori or Chlamydia pneumoniae. Bacterial infections
and protozoa infections and disorders related to such infections that may be ftreated or
prevented in animals include the following: bovine respiratory diseases related to infection by
P. haem., P. multocida, Mycoplasma bovis, or Bordetella spp.; cow enteric disease related to
infection by E. coli or protozoa (i.e., coccidia, cryptosporidia, etc.); dairy cow mastitis related

to infection by Staph. aureus, Strep. uberis, Strep. agalactiae, Strep. dysgalactiae, Klebsiella
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spp., Corynebacterium, or Enterococcus spp.; swine respiratory disease related to infection by
A. pleuro., P. multocida, or Mycoplasma spp.; swine enteric disease related to infection by E.
coli, Lawsonia intracellularis, Salmonella, or Serpulina hyodyisinteriae; cow footrot related
to infection by Fusobacterium spp.; cow metritis related to infection by E. coli; cow hairy
warts related to infection by Fusobacterium necrophérum or Bacteroides nodosus; cow pink-
eye related to infection by Moraxella bovis; cow premature abortion related to infection by
protozoa (i.e. neosporium); urinary tract infection in dogs and cats related to intection by E.
coli: skin and soft tissue infections in dogs and cats related to infection by Staph. epidermidis,
Staph. intermedius, coagulase neg. Staph. or P. multocida; and dental or mouth infections in
dogs and cats related to infection by Alcaligenes spp., Bacteroides spp., Clostridium spp.,

Enterobacter spp., Eubacterium, Peptostreptococcus, Porphyromonas, or Prevotella.

Antimicrobial Activity

Susceptibility tests can be used to quantitatively measure the in vifro activity of an
antimicrobial agent against a given bacterial isolate. Compounds were tested tor in vitro
antibacterial activity by a micro-dilution method. Minimal Inhibitory Concentration (MIC)
was determined in 96 well microtiter plates utilizing the appropriate Mueller Hinton Broth
medium for the observed bacterial isolates. Antimicrobial agents were serially diluted (2-
fold) in DMSO to produce a concentration range, from about 64 pg/ml to about 0.03 pg/ml.
The diluted compounds (2 ul/well) were then spotted to sterile 96-well microtiter plates. The
inoculum for each bacterial strain was adjusted to 5.5 x 10° CFU/ml in appropriate MIC
medium; 200 pl/well of this inoculum was added to the 96-well microtiter plate resulting in a
final concentration of 1 x 10° CFU/ml. The 96 well plates were covered and incubated in a
humidified atmosphere at 35 + 2 °C for 16-24 h depending on the bacterial strain tested.

Following incubation, plate wells were visually examined by Optical Density measurement
for the presence of growth (turbidity). The lowest concentration of an antimicrobial agent at

which no visible growth occurs was defined as the MIC. The compounds of the invention

generally demonstrated an MIC in the range from about 64 pg/ml to about 0.03 pg/ml.

All in vitro testing follows the guidelines described in the Approved Standards M7-AS5
protocol, published by the National Committee for Clinical Laboratory Standards (NCCLS).
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The present invention encompasses certain compounds, dosage forms, and methods of
administering the compounds to a human or other animal subject. Specific compounds and
compositions to be used in the invention must, accordingly, be pharmaceutically acceptable.
As used herein, such a “pharmaceutically acceptable” component 1s one that is suitable for
use with humans and / or animals without undue adverse side effects (such as toxicity,

irritation, and allergic response) commensurate with a reasonable benefit/risk ratio.

The pharmaceutical compositions are prepared according to conventional procedures used by
persons skilled in the art to make stable and effective compositions. In the solid, liquid,
parenteral and topical dosage forms, an effective amount of the active compound or the active
ingredient is any amount, which produces the desired results.

For the purpose of this invention the pharmaceutical compositions may contain the active
compounds of the invention, their derivatives, salts and hydrates thereof, in a form to be
administered alone, but generally in a form to be administered in admixture with a
pharmaceutical carrier selected with regard to the intended route of administration and
standard pharmaceutical practice. Suitable carriers which can be used are, for example,
diluents or excipients such as fillers, extenders, binders, emollients, wettiﬁg agents,
disintegrates, surface active agents and lubricants which are usually employed to prepare

such drugs depending on the type of dosage form.

Any suitable route of administration may be employed for providing the patient with an
effective dosage of the compound of the invention their derivatives, salts and hydrates
thereof. For example, oral, rectal, parenteral (subcutaneous, intramuscular, intravenous),
transdermal, topical, ophthalmic, otic and like forms of administration may be employed.
Dosage forms include (solutions, suspensions, etc) tablets,. pills, powders, troches,
dispersions, suspensions, emulsions, solutions, capsules, injectable preparations, patches,

ointments, creams, lotions, shampoos and the like.

The prophylactic or therapeutic dose of the compounds of the invention, their derivatives,
salts or hydrates thereof, in the acute or chronic management of disease will vary with the
severity of condition to be treated, and the route of administration. In addition, the dose, and
perhaps the dose frequency, will also vary according to the age, body weight and response of
the individual patient. In general, the total daily dose range, for the compounds of the

invention, the derivatives, salts or hydrates thereof, for the conditions described herein, 1s
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from about 200 mg to about 1500 mg, in single or divided doses. OWhile intramuscular
administration may be a single dose or up to 3 divided doses, intravenous administration can
include a continuous drip. It may be necessary to use dosages outside these ranges in some
cases as will be apparent to those skilled in the art. The term “an amount sufficient to
eradicate such infections but insufficient to cause undue side effects” is encompassed by the

above — described dosage amount and dose frequency schedule.

Pharmaceutical compositions of the present invention suitable for oral administration may be
presented as discrete units such as capsules, cachets, or tablets, or aerosol sprays, each
containing a predetermined amount of the active ingredient, as a powder or granules, or as a
solution or a suspension in an aqueous liquid, a non-aqueous liquid, an oil-in-water emulsion,
- or a water-in-oil liquid emulsion. Such compositions may be prepared by any of the methods
of pharmacy, but all methods include the step of bringing into association the active
ingredient with the carrier, which constitutes one or more necessary ingredients. In general,
the compositions are prepared by uniformly and intimately admixing the active ingredient
with liquid carriers or finely divided solid carriers or both, and then, if necessary, shaping the

product into the desired presentation.

The compositions of the present invention include compositions such as suspensions,

solutions, elixirs, aerosols, and solid dosage forms.

Because of their ease of administration, tablets and capsules represent the most advantageous
oral dosage unit form, in which case solid pharmaceutical carriers are employed. Examples
of suitable carriers include excipients such as lactose, white sugar, sodium chloride, glucose
solution, urea, starch, calcium carbonate, kaolin, crystalline cellulose and silicic acid, binders
such as water, ethanol, propanol, simple syrup, glucose, starch solution, gelatin solution,
carboxymethyl cellulose, shellac, methyl cellulose, potassium phosphate and polyvinyl
pyrrolidone, disintegrants such as dried starch, sodium alginate, agar powder, laminaria
powder, sodium hydrogen carbonate, calcium carbonate, Tween (fatty acid ester of
polyoxyethylenesorbitan), sodium lauryl sulfate, stearic acid monoglyceride, starch, and
lactose, disintegration inhibitors such as white sugar, stearic acid glyceryl ester, cacao butter
and hydrogenated oils, absorption promoters such as quaternary ammonium bases and

sodium lauryl sulfate, humectants such as glycerol and starch, absorbents such as starch,
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lactose, kaolin, bentonite and colloidal silicic acid, and lubricants such as purified talc, stearic

acid salts, boric acid powder, polyethylene glycol and solid polyethylene glycol.

The tablet, if desired, can be coated, and made into sugar-coated tablets, gelatin-coated

tablets, enteric-coated tablets, film-coated tablets, or tablets comprising two or more layers.

If desired, tablets may be coated by standard aqueous or non-aqueous techniques. In molding
the pharmaceutical composition into pills, a wide variety of conventional carriers known in
the art can be used. Examples of suitable carriers are excipients such as glucose, lactose,
starch, cacao butter, hardened vegetable oils, kaolin and talc, binders such as gum arabic
powder, tragacanth powder, gelatin, an(i ethanol, and disintegrants such as laminaria and
agar.

In molding the pharmaceutical composition into a suppository form, a wide variety of carriers
known in the art can be used. Examples of suitable carriers include polyethylene glycol,

cacao butter, higher alcohols, gelatin, and semi-synthetic glycerides.

In one embodiment method for treating or preventing microbial infections in a human or an
animal, comprising administering to said animal or human a therapeutically effective amount.
of a compound of Formula I or the pharmacéutical composition of compound of Formula I 1s
provided. The microbial infections may be caused by Gram-positive, Gram-negative bacteria,

aerobic, anaerobic bacteria, atypical bacteria or protozoa.

Abbreviations

Abbreviations which may be used in the descriptions of the schemes and the examples that
follow are: Ac for acetyl; AIBN for azobis-isobutyronitrile; Bn for benzyl; Boc for t-
butoxycarbonyl; Bu3SnH for ftributyltin hydride; Bz for Dbenzoyl, CDI for
carbonyldiimidazole; DBU for 1,8-diazabicyclo [5.4.0lundec-7-ene; DBN for 1,5-
diazabicyclo[4.3.0jnon-5-ene; DCC for 1,3-dicyclohexylcarbodiimide; DEAD for
diethylazodicarboxylate; DIC  for 1,3-diisopropylcarbodiimide; DMAP  for
dimethylaminopyridine; DMF for dimethyl formamide; DPPA for diphenylphosphoryl azide;
EtOAc for ethyl acetate; KHMDS for potassium bis (trimethylsilyl)amide; LHMDS for
Lithium bis (tfrimethylsilyl)amide; LDA for lithium diisopropyl amide; MeOH for methanol;
Me,S for dimethyl sulfide; MOM for methoxymethyl; NaN(TMS), for sodium

bis(trimethylsilyl)amide; NCS for N-chlorosuccinimide; NMO for 4-methylmorpholine N-
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oxide; PCC for pyridinium chlorochromate; PDC for pyridinium dichromate; Ph for phenyl;
TEA for triethylamine; THF for tetrahydrofuran; TPP or PPhs for triphenylphosphine; TBS
for tert-butyl dimethylsilyl; TMS for trimethylsilyl.

In a further embodiment is provided a process for the preparation of macrolide and ketolide
compounds having Formula I, wherein the variables have the previously defined meanings,
the method comprising the process will be better understood in connection with the following
synthetic Schemes. The synthesis of the compounds of the invention can be broadly
summarized as

a. Synthesis of the novel macrolides bearing 11,12-y-lactone

b. Synthesis of the novel ketolides

c. Further conversions to generate the compounds of Formula I.

a) Synthesis of the novel macrolides bearing 11,12-y-lactone

As depicted m the Scheme 1, erythromycin A or clarnthromycin or derivatives of
erythromycin and clanithromycin are used as the starting material for the reactions. All the
above starting matenials are used with optionally protected hydroxyl and / or amino groups
with a suitable protecting group familiar to those skilled in the art. Exemplary protecting
groups are, but not limited to silyl ethers such as triethylsilyl, trimethylsilyl, tert-
butyldimethylsilyl, triisopropylsilyl. The protecting groups include benzyl, allyl, acetyl,
benzoyl, pivalolyl and the like. For the amino protection, benZyloxycarb onyl, acetyl, tert-
butoxycarbonyl (henceforth BOC) and the like may be used. The suitable macrolide starting
material, depicted by compound (II) in the Scheme 1, is treated with triphosgene in a suitable
solvent such as halogenated solvents such as dichloromethane, chloroform or THF in the
presence of pyridine to provide the 11,12-carbonate (111, wherein R1, R2, R2’ have the same

meaning defined in Formula I).
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Scheme 1

The compound III obtained from Scheme 1, is dissolved in solvent such as ethyl acetate,
acetonitrile, tetrahydrofuran or mixtures thereof and treated with a base such as 1,3-
diazabicyclo [5.4.0Jundec-7-ene, KHMDS, LDA, triethylamine at 50-80°C, to give
compound IV.

The compound IV is treated with cyanoacetic acid in presence of a ester coupling reagent
such as DCC, 2.4,6-trichlorobenzoyl chloride, EEDQ, EDCI, Boc-Cl in a presence of a base
such as pyridine, DMAP, N, N-Diisopropylethylamine, triethylamine and the like mn a
suitable solvent such as dichloromethane, acetonitrile, tetrahydrofuran, N,N-

dimethylformamide or mixtures thereof to give compound Va. The compound Va is further
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treated with a base such as pyridine, DBU, DBN, LHMDS, LDA to give compound of
Formula VI.

Alternatively, the compound IV, 1s dissolved in solvent such as dichloromethane or
acetonitrile or tetrahydrofuran or N,N-dimethylformamide or mixtures thereof and treated
with chloroacetic anhydride in presence of a base such as pyridine and dimethylamino
pyridine at 5-40 °C, to give compound Vb. The compound Vb, is dissolved in a solvent such
as acetonitrile or tetrahydrofuran or N,N-dimethylformamide or DMSO or mixture thereof
and treated with potassium cyanide at 15-40 °C, to give compound VL.

The compound VI is dissolved in solvent such as tetrahydrofuran or methanol or ethanol or
mixture thereof and treated with hydroxylamine hydrochloride in the presence of base such as
sodium bicarbonate or sodium acetate or potassium hydroxide to give compound VII

(Scheme 2).

- HO -

- R \ ‘ . Ri1 \
e ONNG RN N O N Rz N7
* s - K OWCH:; * %' ) W\ OWCHB
0. | = 0 . A
O NS v’ > 08 v
0 Y 0 Y
0 0
VI | VII

Scheme 2

b) Synthesis of the ketolide derivatives:

- For the synthesis of the C-3 ketolide, the cladinose sugar is removed by hydrolysis according
to procedures described in the art.

The 3-O-cladinose sugar of the compound of Formula I-a i1s cleaved with an inorganic acid
such as hydrochloric acid, sulphuric acid at temperature ranging from —10 °C to 60 °C for 0.5
to 24 h. to give compound VIII as shown in Scheme 3. Before derivatizing the generated C-3-
hydroxyl, the 2°-OH group of the 5-desosamine is protected as shown in Scheme 3 by use of
an acetyl group. The acetylation 1s done using acetyl chloride or acetic anhydride in presence
or absence of a base in a suitable solvent such as acetone, acetonitrile or dichoromethane, at
room temperature for 6-24 h to give compound (IX, R, = COCH3), Scheme 3. An alternate
protecting group may also be used by treatment the compound VIII with reagents such as
trialkylsilyl chloride benzoyl chloride, benzoic anhydride, benzyl chloroformate,

hexamethyldisilazane.
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Scheme 3

The conversion of the 3-hydroxy group to 3-ketone 1s accomplished by using a Corey-Kim
oxidation with N-chlorosuccinimide-dimethyl sulphide (NCS-DMS) or a Moffat oxidation
with carbodiimide-dimethylsulphoxide (DMSO) complex in the presence of pyridinium
trifluoroacetate or Dess-Martin periodinane. Such name reactions are carried out according to
general procedures described in the art. In general, the compound (IX, R,=COCH; or
R,=TES), obtained in Scheme 3 is dissolved in a chlorinated solvent such as dichloromethane
or chloroform and Dess-Martin periodinane reagent was added and stirred at an ambient

temperature for about 0.5 to 1 h to get the corresponding 3-ketone compound X, Scheme 3.

c) Further manipulations to generate the compounds of Formula I.

The manner in which the following procedures are to be used to provide the actual
compounds listed in the table will be readily apparent to those persons skilled in the art of
synthesis. The sequence of the reactions can be altered as will be readily apparent to those
persons skilled in the art of synthesis. The examples described in the Experimental section
later 1n this specification are illustrative and representative of how these procedures are to be

used for all of the compounds listed in the table.
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For the O-acylation of the amidoxime in the 11,12-y-lactone ring i.e. the formation of
compound XlIIa or XIIb, the unsubstituted amidoxime is esterified with a suitable carboxylic
acid reagent of the Formula Ro-COOH, wherein Rg represents -(CH3)m-Rs, -(CH3)-CH=CH-
Rs, «(CHy)m-C=C-Rs, (CHa)o-B-Rs, (CHy)-CH=CH-B-Rs, ~(CH,),-C=C-B-Rs, ~(CHy)yy-X-
R¢, -(CHy)m-CH=CH-X-Rg¢, -(CH,)m~-C=C-X-Rg, wherein Rs, R¢, X, B and m are as defined
above. A mixture of suitably substituted acid, a condensing agent such as EDC, EDCI, DCC
or EEDQ, HBTU and 1-hydroxy-benzotriazole in a halogenated solvent such as chloroform
or dichloromethane, acetonitrile, THF, DMF was stirred at a temperature between -10° C to
45° C. Compound of Formula VIla or VIIb was treated with the above mixture in the
presence of a such as catalyst N,N-dimethylamino pyridine, at the temperature in the range of
0 to 45° C to give compound of Formula XIa and XIb respectively (Scheme 4).

The macrolide compounds of Formula XIJa are obtained from the corresponding macrolides
of F ormula Xla by treating with a fluoride source such as tetrabutylammonium fluoride or
HF-pyridine complex, preferably HF-pyridine complex in a suitable solvent such as
dichloromethane or chloroform or acetonitrile or DMF, at a temperature in the range of 0° C
to 50° C.

For the ketolide compounds of Formula XIIb, the corresponding 3-hydroxyl compounds of
Formula XIb are treated with an oxidizing agent as described above for the ketolides in
Scheme 3, followed by deprotection of the 2’-hydroxyl of the desosamine sugar with a
fluoride source as déscribed above to afford ketolides of Formula XIIb, wherein all the

variables are as deﬁned above in Formula [.
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wherein Ry is -(CH,), -Rs, -(CH,)-CH=CH-R; , -(CH,), -CC-R; , {CH,)_-B-R, (CH,),-CH=CH-B-R, ,

-(CH,) -CC-B-R, , {CH,) -X-Ry, (CH,) -CH=CH-X-Rg, -(CH,) -CC-X-R,

Scheme 4

The unsubstituted amidoxime was treated with a suitable isocyanate to obtain carbamates of

Formula XVa or XVb as shown in Scheme 5.

Compound of Formula VIla or VIIb was treated with isocyanate of Formula Ro-N=C=0,
wherein Rg represents -(CH2)u-Rs, ~(CHj)-CH=CH-R;, -(CH3)n-C=C-Rs, -(CH2)m-B-Rs, -
(CH2)m-CH=CH-B-Rs, -(CH2)n-C=C-B-Rs, -(CH2)ip-X-Rs, ~(CH2)n-CH=CH-X-R¢, ~(CHz2)m-
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C=C-X-Rg, wherein Rs, Rg, X, B and m are as defined above, in a solvent such as chloroform
~or dichloromethane, at a temperature between 0 to 40° C, to afford the corresponding
compound of Formula XIVa and XIVb respectively.

The macrolide compounds of Formula XVa are obtained from the corresponding macrolides
of Formula X1Va by treating with a fluoride source such as tetrébutylammonium fluoride or
HF-pyridine complex, preferably HF-pyridine complex in a suitable solvent such as
dichloromethane or chloroform or acetonitrile or DMEF, at a temperature in the range of 0° C
to 50° C.

For the ketolide compounds of Formula XVb, the corresponding 3-hydroxyl compounds of
Formula XIVb are treated with a oxidizing agent as described above for the ketolides in
Scheme 3, followed by deprotection of the 2’-hydroxyl of the desosamine sugar with a
fluoride source as described above to afford ketolides of Formula XIVb, wherein all the

variables are as defined above in Formula .
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