20047010995 A1 || VA0 0 YO O

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
5 February 2004 (05.02.2004)

(10) International Publication Number

WO 2004/010995 A1l

(51) International Patent Classification’”:  A61K 31/416,
31/42, A61P 29/00, CO7D 413/04, 413/14, 413/12,
261/20, 417/12, 417/14, 231/56, 405/12, 409/12, 403/12,
209/18, 277/82

(21) International Application Number:
PCT/GB2003/003316
(22) International Filing Date: 30 July 2003 (30.07.2003)
(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:

0217757.4 31 July 2002 (31.07.2002) GB
(71) Applicant (for all designated States except US):
SMITHKLINE BEECHAM CORPORATION

[US/US]; One Franklin Plaza, P.O. Box 7929, Philadel-
phia, PA 19101 (US).

(72)
(75)

Inventors; and

Inventors/Applicants (for US only): ANGELL, Richard,
Martyn [GB/GB]; Arrow Therapeutics Ltd, Britannia
House, 7 Trinity Street, London SE1 1DA (GB). BALD-
WIN, Ian, Robert [GB/GB]; GlaxoSmithKline, Gunnels
Wood Road, Stevenage, Hertfordshire SG1 2NY (GB).
BAMBOROUGH, Paul [GB/GB]; GlaxoSmithKline,
Gunnels Wood Road, Stevenage, Hertfordshire SG1 2NY
(GB). DEBOECK, Nigel, Marc [GB/GB]; GlaxoSmithK-
line, Gunnels Wood Road, Stevenage, Hertfordshire

SG1 2NY (GB). LONGSTAFF, Timothy [GB/GB];
GlaxoSmithKline, Gunnels Wood Road, Stevenage,
Hertfordshire SG1 2NY (GB). SWANSON, Stephen
[GB/GB]; GlaxoSmithKline, Gunnels Wood Road, Steve-
nage, Hertfordshire SG1 2NY (GB).
(74) Agent: GIDDINGS, Peter, John; GlaxoSmithKline,
Corporate Intellectual Property CN925.1, 980 Great West
Road, Brentford, Middlesex TW8 9GS (GB).
(81) Designated States (national): AE, AG, AL, AM, AT, AU,
AZ,BA, BB, BG, BR,BY, BZ, CA, CH, CN, CO, CR, CU,
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,
GM, HR, HU, ID, IL,, IN, IS, JP, KE, KG, KP, KR, KZ, L.C,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC,
SD, SE, SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA,
UG, US, UZ, VC, VN, YU, ZA, ZM, ZW.
(84) Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Burasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO,
SE, SI, SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM,
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
—  with international search report

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gagzette.

(54) Title: FUSED HETEROARYL DERIVATIVES FOR USE AS P38 KINASE INHIBITORS IN THE TREATMENT OF L A.

RHEUMATOID ARTHRISTIS

Y

(1)

O (57) Abstract: Compounds of formula (I): wherein A is a 5-membered heteroaryl ring are inhibitors of p38 kinase and are useful
in the treatment of conditions or disease states mediated by p38 kinase activity or mediated by cytokines produced by the activity of

=

p38, such as rheumatoid arthritis.



10

15

20

25

30

WO 2004/010995 PCT/GB2003/003316

FUSED HETEROARYL DERIVATIVES FOR USE AS P38 KINASE
INHIBITORS IN THE TREATMENT OF I.A. RHEUMATOID ARTHRITIS

This invention relates to novel compounds and their use as pharmaceuticals,
particularly as p38 kinase inhibitors, for the treatment of conditions or disease states
mediated by p38 kinase activity or mediated by cytokines produced by the activity of
p38 kinase.

We have now found a group of novel compounds that are inhibitors of p38
kinase.

According to the invention there is provided a compound of formula (I):

@)

wherein

A is a fused 5-membered heteroaryl ring optionally substituted by up to two
substituents independently selected from C1_galkyl, -(CHp)y-C3-7cycloalkyl,
halogen, cyano, trifluoromethyl, -(CH2);,OR3, -(CH2); COoR3, -(CHp) NR3R4, -
(CH2) CONR3R4, -(CH2),,NHCOR3, -(CH2)SO2NR3R4, -(CH));,, NHSO,R3, -
(CHz)mSOZ(CHZ)nRS, a 5- or 6-membered heterocyclyl ring containing nitrogen
optionally substituted by Cq_palkyl or ~(CH2)CO2R3, and a 5-membered heteroaryl
ring optionally substituted by C1_palkyl;

R1 is selected from methyl and chloro;

R2 is selected from -NH-CO-R9 and -CO-NH-(CHp)¢-R7;

R3 is selected from hydrogen, C1_galky! optionally substituted by up to two
OH groups, -(CHp)m-C3-7cycloalkyl, -(CHp)mphenyl optionally substituted by RS
and/or R and -(CHy)pheteroaryl optionally substituted by R8 and/or RY,

R4 is selected from hydrogen and Cj.galkyl, or

R3 and R4, together with the nitrogen atom to which they are bound, form a 5-
or 6-membered heterocyclic ring optionally containing one additional heteroatom
selected from oxygen, sulfur and N-R10;

RS s selected from C 1-62alky! optionally substituted by up to three halogen
atoms, Cy_galkenyl optionally substituted by phenyl, C3_7cycloalkyl, heteroaryl
optionally substituted by up to three RS and/or RO groups, and phenyl optionally
substituted by RS and/or RY,
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RO is selected from hydrogen, Cj_galkyl, -(CHp) q-C3-7cycloalkyl,
trifluoromethyl, -(CHp)heteroaryl optionally substltuted by R11 and/or R12, and -
(CHp),phenyl optionally substituted by R11 and/or R12;

R7 is selected from hydrogen, Cj_galkyl, C3_7cycloalkyl, -CONHR 13, phenyl
optionally substituted by R11 and/or R12, and heteroaryl optionally substituted by
R11 and/or R12;

R8 and R are each independently selected from halogen, cyano,
trifluoromethyl, nitro, C1_galkyl, C1_galkoxy, -CONRI3R14, CORI15 ,-COxR13,
and heteroaryl, or

R8 and R are linked to form a fused 5-membered heterocyclyl ring containing
one heteroatom selected from oxygen, sulphur and N-R10, or a fused heteroaryl ring;

R10 is selected from hydrogen and methyl;

R11 is selected from Cy_galkyl, C1_galkoxy, (CHp)q-C3-7cycloalkyl, -
CONR13R14, -NHCOR 14, halogen, CN, -(CHp)g NR16R17 trifluoromethyl, phenyl
optionally substituted by one or more R12 groups, and heteroaryl optionally
substituted by one or more R12 groups;

R12 js selected from Cy_galkyl, C1. 6a1k0xy, halogen, trifluoromethyl, and -
(CHz)sNR16R17

R13 and R14 are each independently selected from hydrogen and C1_galkyl, or

R13 and R14, together with the nitrogen atom to which they are bound, form a
5- or 6-membered heterocyclic ring optionally containing one additional heteroatom
selected from oxygen, sulfur and N-R10, wherein the ring may be substituted by up to
two C1_galkyl groups;

R15is C1-6alkyl;

R16 ig selected from hydrogen, C_galkyl and -(CHz)q-C3_7cycloa1ky1
optionally substituted by C1_galkyl,

R17 is selected from hydrogen and C1_galkyl, or

R16 and R17, together with the nitrogen atom to which they are bound, form a
5- or 6-membered heterocyclic ring optionally containing one additional heteroatom
selected from oxygen, sulfur and N-R10;

X and Y are each independently selected from hydrogen, methyl and halogen;

m is selected from 0, 1, 2 and 3;

n is selected from 0, 1, 2 and 3;

q is selected from 0, 1 and 2;

ris selected from 0 and 1; and

s is selected from 0, 1, 2 and 3.

According to a further embodiment of the invention there is provided a
compound of formula (IA):



WO 2004/010995 PCT/GB2003/003316

10

15

20

25

30

35

1

R
g R?

A is a fused 5-membered heteroaryl ring optionally substituted by up to
two substituents independently selected from Cy_galkyl, -(CHp)y-C3_7cycloalkyl,
halogen, cyano, trifluoromethyl, —(CH2)m0R3, -(CHz)mNR3R4, -

(CH) CONR3R4, -(CH),y NHCOR3, -(CH)p,SO2NR3R4, -(CHy), NHSO,R3, -
(CHz)mSOz(CHZ)nRs, a 5- or 6-membered heterocyclyl ring containing nitrogen
optionally substituted by Cj.palkyl and a 5-membered heteroaryl ring optionally
substituted by C1.salkyl;

R1 is selected from methyl and chloro;

R2 s selected from -NH-CO-R® and -CO-NH-(CH)g-R7;

R3 is selected from hydrogen, Cj_galkyl optionally subsututed by up to two
OH groups, -(CHy)y,-C3_7cycloalkyl, -(CHp)yphenyl optionally substituted by RS
and/or R and -(CHp)pheteroaryl optionally substituted by R8 and/or R9

R4 is selected from hydrogen and C1-6alkyl, or

R3 and R4, together with the nitrogen atom to which they are bound, form a 5-
or 6-membered heterocyclic ring optionally containing one additional heteroatom
selected from oxygen, sulfur and N-R10,

R3 s selected from Ci.galkyl, C3_7cycloalkyl, heteroaryl optionally
substituted by R8 and/or RY, and phenyl optionally substituted by R8 and/or RY;

RO is selected from hydrogen, C1_ galkyl, (CHz) -C3_7cycloalkyl,
trifluoromethyl, -(CHp);heteroaryl optionally substituted by R11 and/or R12, and -
(CHp)phenyl optionally substituted by R11 and/or R12;

R7 is selected from hydrogen, Cy_galkyl, C3_7cycloalkyl, CONHR13, phenyl
optionally substituted by R11 and/or R12, and heteroaryl optionally substituted by
R11 and/or Rlz;

R8 and R? are each independently selected from halogen, cyano,
trifluoromethyl, C1_galkyl, Cj_galkoxy, CORLS, C02R15, and heteroaryl, or

R8 and R? are linked to form a fused 5-membered heterocyclyl ring containing
one heteroatom selected from oxygen, sulphur and N-R10;

R10 js selected from hydrogen and methyl;

R11 js selected from Cj_galkyl, C1_galkoxy, -(CHp)q-C3.7cycloalkyl, -
CONR13R14, -NHCOR 14, halogen, CN, -(CHy)s NR16R17 trifluoromethyl, phenyl
optionally substituted by one or more R12 groups, and heteroaryl optionally
substituted by one or more R12 groups;

dIA)

wherein



WO 2004/010995 PCT/GB2003/003316

10

15

20

25

30

R12 js selected from C1galkyl, C1-galkoxy, halogen, trifluoromethyl, and -
(CHz)SNRIGR”;

R13 and R14 are each independently selected from hydrogen and C1._galkyl, or

R13 and R14, together with the nitrogen atom to which they are bound, form a
5- or 6-membered heterocyclic ring optionally containing one additional heteroatom
selected from oxygen, sulfur and N R10, wherein the ring may be substituted by up to
two Cy_galkyl groups;

R15 is C1_galkyl;

R16 is selected from hydrogen, C1_galkyl and -(CHz)q-C3_7cycloa1ky1
optionally substituted by C1_galkyl,

R17 is selected from hydrogen and C1_galkyl, or

R16 and R17, together with the nitrogen atom to which they are bound, form a
5- or 6-membered heterocyclic ring optionally containing one additional heteroatom
selected from oxygen, sulfur and N—Rlo;

m is selected from 0, 1, 2 and 3;

n is selected from O, 1, 2 and 3;

q is selected from 0, 1 and 2;

ris selected from 0 and 1; and

s is selected from 0, 1, 2 and 3.

Representative examples of A include fused 5-membered heteroaryl rings
containing up to two heteroatoms independently selected from oxygen, nitrogen and
sulfur. Preferred fused 5-membered heteroaryl rings include rings containing up to
two heteroatoms independently selected from oxygen and nitrogen, in particular rings
containing two heteroatoms selected from oxygen and nitrogen such as rings
containing a nitrogen atom and one additional heteroatom selected from oxygen and
nitrogen. In one embodiment, A is selected from fused pyrazolyl and isoxazolyl rings
such as those shown below:

HN—N

—N o0—N —N
\O ; \> ; \,NH ,IZ \>

In a further embodiment, A is selected from fused pyrrolyl and thiazolyl rings
such as those shown below:
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Ring A may be optionally substituted by up to two substituents, located on any
position on the ring. Preferably ring A is substituted by one substituent.

In one embodiment, A is optionally substituted by up to two substituents
independently selected from Cj_galkyl, -(CH2)y-C3.7cycloalkyl, halogen, cyano,
trifluoromethyl, (CHy)p,OR3, -(CH2)pNR3R4, -(CHy), CONR3R4, -
(CHp)pyNHCOR3, -(CHg);nSO2NR3R4, -(CHp),y NHSO9R3, -
(CHz)mSOz(CHz)nRS, a 5- or 6-membered heterocyclyl ring containing nitrogen
optionally substituted by Cq.palkyl, and a 5S-membered heteroaryl ring optionally
substituted by Cq_oalkyl.

Representative examples of substituents for A include Cq_4alkyl, in particular
methyl; -(CHp)y-C3-7cycloalkyl, in particular -(CHp)y-cyclopropyl; -
(CH2),CO2R3; -(CH2);nNR3R4; -(CHp)y CONR3R4; -(CHyp); NHCORS; -
(CHz)mSOZ(CHZ)nRS; and a 5- or 6-membered heterocyclyl ring containing
nitrogen, in particular 4-piperidinyl, optionally substituted by C;_palkyl or -

(CH2);, CO9R3.

Typical substituents for A include C1.4alkyl, in particular methyl, -
(CH)p,OR3, -(CH2);NR3R4, -(CH2);,SO2(CH2)R3, and a 5- or 6-membered
heterocyclyl ring containing nitrogen, in particular piperazinyl and piperidinyl such as
4-piperidinyl.

A representative example of R1 is methyl.

In one embodiment, R2 is —CO~NH—(CH2)q-R7.

Representative examples of R3 include hydrogen; C1-galkyl optionally
substituted by up to two OH groups, in particular methyl, ethyl, n-propyl, isopropyl, t-
butyl or 2,2-dimethylpropyl optionally subsituted by up to two OH groups; -(CH2)y-
C3z.7cycloalkyl, in particular -(CHp)py-cyclopropyl; -(CHp)mphenyl optionally
substituted by R8 and/or RY; and -(CHp)heteroaryl, in particular thiazolyl,
optionally substituted by RS and/or RY.

Further representative examples of R3 include hydrogen and Cj_4alkyl
substituted by up to two OH groups, in particular 1,3-dihydroxyprop-2-yl.

Respresentative examples of R#4 include hydrogen and Cy_4alkyl such as
methyl. In particular, a representative example of R4 is hydrogen.

In one embodiment, R3 and R4, together with the nitrogen atom to which they
are bound, form a 5- or 6-membered heterocyclic ring optionally containing one
additional heteroatom selected from oxygen, sulfur and N-R10, in particular a
pyrrolidinyl, piperidinyl, piperazinyl or 4-methylpiperazinyl, or morpholinyl ring.
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In one embodiment, R is selected from C;_galkyl, C3_7cycloalkyl, heteroaryl
optionally substituted by R8 and/or RY, and phenyl optionally substituted by R8
and/or RY.

Representative examples of R include C 1-6alkyl optionally substituted by up
to three halogen atoms, in particular methyl, ethyl, n-propyl, isopropyl, n-butyl and n-
hexyl optionally substituted by up to three halogen atoms; Cp_galkenyl optionally
substituted by phenyl, in particular ethenyl optionally substituted by phenyl; C3_
7cycloalkyl, in particular cyclopropyl; heteroaryl optionally substituted by R8 and/or
R9, in particular a 5-membered heteroaryl ring containing at least one heteroatom
selected from oxyen, nitrogen and sulphur such as furyl, thienyl, isoxazolyl,
imidazolyl or pyrazolyl optionally substituted by up to three R8 and/or RY groups; and
phenyl optionally substituted by R8 and/or R9,

Further representative examples of R3 include Cq_4alkyl, in particular methyl,
phenyl optionally substituted by R8 and/or RY, and a 5-membered heteroaryl ring
containing at least one heteroatom selected from oxygen, nitrogen and sulphur
optionally substituted by R8 and/or RY, in particular thienyl optionally substituted by
R8 and/or RY.

Representative examples of RO include -(CHp);heteroaryl optionally
substituted by R11 and/or R12, in particular in a 5- or 6-membered heteroaryl
containing at least one heteroatom selected from oxygen, nitrogen and sulfur, for
example, pyridinyl optionally substituted by -(CHQ)SNR16R17, furyl or thienyl.

Representative examples of R7 include Cz_7cycloalkyl, phenyl optionally
substituted by R11 and/or R12, and heteroaryl optionally substituted by R11 and/or
R12. In one embodiment, R7 is selected from C3_gcycloalkyl such as cyclopropyl,
cyclobutyl, cyclopentyl or cyclohexyl, in particular cyclopropyl; phenyl optionally
substituted by C1_4alkoxy, in particular methoxy, or -(CHz)SNR16R17; and
heteroaryl optionally substituted by R11 and/or R12, in particular a 5- or 6-membered
heteroaryl containing at least one heteroatom selected from oxygen, nitrogen and
sulfur, for example, pyridinyl, thiazolyl or thiadiazolyl. In a further embodiment, R7
is C3_gcycloalkyl, in particular cyclopropyl.

In one embodiment, R8 and R? are each independently selected from halogen,
cyano, trifluoromethyl, C1_galkyl, Cy_galkoxy, -COR15, -C02R15, and heteroaryl.

Representative examples of R38 and RY include halogen, in particular chlorine
or fluorine; cyano; trifluoromethyl; nitro; C1.4alkyl, in particular methyl, ethyl, n-
propyl, isopropyl or n-butyl; C1_4alkoxy, in particular methoxy; -CONRI3R14; -
CORI5; -C02R15; and heteroaryl, in particular a 5-membered heteroaryl ring
containing up to two heteroatoms independently selected from nitrogen and oxygen,
for example isoxazolyl.

Further representative examples of R8 and R? include halogen, in particular
fluorine, cyano, trifluoromethyl, C1_galkoxy, in particular methoxy, CORI5,
C02R15, and heteroaryl, in particular a 5-membered heteroaryl ring containing up to
two heteroatoms independently selected from nitrogen and oxygen, for example
isoxazolyl.
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In another embodiment, R8 and RY are linked to form a fused 5-membered
heterocyclyl ring containing one heteroatom selected from oxygen, sulphur and N-
R10,

Representative examples include R8 and R? being linked to form a fused 5-
membered heterocyclyl ring containing oxygen or a fused 5-membered heteroaryl ring
containing up to three heteroatoms selected from oxygen and nitrogen.

A further representative example is R8 and R being linked to form a fused 5-
membered heterocyclyl ring containing oxygen.

Representative examples of R11 and R12 jnclude Cy_4alkoxy, in particular
methoxy, and -(CHZ)SNR16R17.

Representative examples of R13 and R14 include hydrogen and Cj_galkyl, in
particular hydrogen and methyl.

chresehtative examples of R15 include C1-4alkyl, in particular methyl.

In one embodiment R16 and R17, together with the nitrogen atom to which
they are bound, form a 5- or 6-membered heterocyclic ring optionally further
containing one additional oxygen atom, in particular pyrrolidinyl or morpholino.

In one embodiment, X and Y are each independently selected from hydrogen,
chlorine and fluorine. Representative examples of X include hydrogen and fluorine. A
representative example of Y is hydrogen. In a further embodiment, X and Y are each
hydrogen.

In one embodiment, m is selected from 0, 1 and 2, in particular O and 1.

Representative examples of n include 0, 1 and 2. Further representative
examples of n include O and 1.

Representative examples of q include 0 and 1, in particular 0.

A representative example of r is 0.

A representative example of s is 0.

It is to be understood that the present invention covers all combinations of
particular and preferred groups described hereinabove. It is also to be understood that
the present invention encompasses compounds of formula (I) in which a particular
group or parameter, for example RIO, R12, R13, R14, R16, R17, m, q Or S, may occur
more than once. In such compounds it will be appreciated that each group or
parameter is independently selected from the values listed.

Particular compounds according to the invention include those mentioned in
the Examples. Specific examples which may be mentioned include:
N-[4-methyl-3-(3-piperidin-4-yl-1,2-benzisoxazol-6-yl)phenyl]-2-pyrrolidin-1-
ylisonicotinamide;
N-cyclopropyl-4-methyl-3-[1-(phenylsulfonyl)-1H-indazol-5-yl]benzamide;
N-cyclopropyl-3-{ 1-[(3-fluorophenyl)sulfonyl]-1H-indazol-5-y1}-4-methylbenzamide;
N-cyclopropyl-4-methyl-3-[1-(methylsulfonyl)-1H-indazol-5-yl]benzamide;
N-cyclopropyl-3-{ 1-[(4-fluorophenyl)sulfonyl]-1H-indazol-5-yl }-4-methyl
benzamide;

N -cyclopropyl-4-methyl-3-[3-(4-morpholinyl)-1,2-benzisoxazol-6-ylJbenzamide;
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N-cyclopropyl-4-methyl-3-{3-[2-0x0-2-(1,3-thiazol-2-ylamino)ethyl]-1,2-
benzisoxazol-6-yl }benzamide;
N-cyclopropyl-4-methyl-3-[3-(4-morpholinylmethyl)-1,2-benzisoxazol-6-
yl]benzamide;
N-cyclopropyl-4-methyl-3-[3-(1-pyrrolidinylmethyl)-1,2-benzisoxazol-6-
yl]benzamide;

N-cyclopropyl-4-methyl-3-{ 1-[(1-methylethyl)sulfonyl]-1H-indazol-5-yl }benzamide);
N-cyclopropyl-3-[1-(ethylsulfonyl)-1H-indazol-5-yl]-4-methylbenzamide;
N-cyclopropyl-3-[1-(cyclopropylsulfonyl)-1H-indazol-5-y1]-4-methylbenzamide;
N-cyclopropyl-4-methyl-3-[1-(2-thienylsulfonyl)-1H-indazol-5-ylJbenzamide;
3-{1-[(2-cyanophenyl)sulfonyl]-1H-indazol-5-yl }-N-cyclopropyl-4-methylbenzamide;
N-cyclopropyl-3-fluoro-4-methyl-5-[ 1-(2-thienylsulfonyl)-1H-indazol-5-
ylJbenzamide;
N-cyclopropyl-3-fluoro-4-methyl-5-[1-(3-thienylsulfonyl)-1H-indazol-5-
yl]benzamide;

N-cyclopropyl-3-fluoro-4-methyl-5-{ 1-[(1-methylethyl)sulfonyl]-1H-indazol-5-
yl}benzamide;

N-cyclopropyl-3-fluoro-4-methyl-5-[1-(propylsulfonyl)- 1H-indazol-5-yl]benzamide;
N-cyclopropyl-3-fluoro-4-methyl-5-[1-(methylsulfonyl)-1H-indazol-5-ylJbenzamide;
3-[1-(butylsulfonyl)-1H-indazol-5-yl]-N-cyclopropyl-5-fluoro-4-methylbenzamide;
N-cyclopropyl-3-[1-(cyclopropylsulfonyl)- 1H-indazol-5-yl]-5-fluoro-4-
methylbenzamide;

3-{1-[(5-chloro-2-thienyl)sulfonyl]-1H-indazol-5-yl }-N-cyclopropyl-5-fluoro-4-
methylbenzamide;
N-cyclopropyl-3-{1-[(3,5-dimethyl-4-isoxazolyl)sulfonyl]-1H-indazol-5-yl }-5-fluoro-
4-methylbenzamide;
N-cyclopropyl-3-[1-(ethylsulfonyl)-1H-indazol-5-yl]-5-fluoro-4-methylbenzamide;
3-{1-[(2-chlorophenyl)sulfonyl]-1H-indazol-5-yl }-N-cyclopropyl-5-fluoro-4-methyl
benzamide;

N -cyclopropyl-3-fluoro-4-methyl-5-{ 1-[(2-methylphenyl)sulfonyl]-1H-indazol-5-

yl }benzamide;

N-cyclopropyl-3-fluoro-4-methyl-5-[1-(phenylsulfonyl)- 1H-indazol-5-ylJbenzamide;
N-cyclopropyl-3-{1-[(2,5-difluorophenyl)sulfonyl]-1H-indazol-5-yl }-5-fluoro-4-
methyl benzamide;

N -cyclopropyl-3-fluoro-5-{ 1-[(2-fluorophenyl)sulfonyl]-1H-indazol-5-y1}-4-
methylbenzamide;
N-cyclopropyl-3-[1-(cyclopropylmethyl)- 1 H-indazol-5-yl]-4-methylbenzamide; and
N-cyclopropyl-3-fluoro-4-methyl-5-[3-methyl-1-(2-thienylsulfonyl)-1H-indazol-5-
yl]benzamide.

As used herein, the term “alkyl” refers to straight or branched hydrocarbon
chains containing the specified number of carbon atoms. For example, C1_galkyl
means a straight or branched alkyl containing at least 1, and at most 6, carbon atoms.
Examples of “alkyl” as used herein include, but are not limited to, methyl, ethyl, n-
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propyl, n-butyl, n-pentyl, isobutyl, isopropyl and t-butyl. A C1-4alkyl group is
preferred, for example methyl, ethyl, isopropyl or t-butyl. The said alkyl groups may
be optionally substituted with one or more fluorine atoms for example,
trifluoromethyl.

As used herein, the term “alkenyl” refers to straight or branched hydrocarbon
chains containing the specified number of carbon atoms and containing at least one
double bond. For example, Cy_galkenyl means a straight or branched alkenyl
containing at least 2, and at most 6, carbon atoms and containing at least one double
bond. Examples of “alkenyl” as used herein include, but are not limited to ethenyl, 2-
propenyl, 3-butenyl, 2-butenyl, 2-pentenyl, 3-pentenyl, 3-methyl-2-butenyl, 3-
methylbut-2-enyl, 3-hexenyl and 1,1-dimethylbut-2-enyl.

As used herein, the term “alkoxy” refers to a straight or branched chain alkoxy
group, for example, methoxy, ethoxy, propoxy, prop-2-oxy, butoxy, but-2-oxy, 2-
methylprop-1-oxy, 2-methylprop-2-oxy, pentoxy, or hexyloxy. A Cj_4alkoxy group
is preferred, for example methoxy or ethoxy.

As used herein, the term “cycloalkyl” refers to a non-aromatic hydrocarbon
ring containing the specified number of carbon atoms which may optionally contain
up to one double bond. For example, C3_7cycloalkyl means a non-aromatic ring
containing at least three, and at most seven, ring carbon atoms. Examples of
“cycloalkyl” as used herein include, but are not limited to, cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl and cycloheptyl. A C3.gcycloalkyl group is preferred, for
example, cyclopropyl, cyclopentyl or cyclohexyl.

As used herein, the terms “heteroaryl ring” and “heteroaryl”, unless otherwise
defined, refer to a monocyclic 5- to 7-membered unsaturated hydrocarbon ring
containing at least one heteroatom independently selected from oxygen, nitrogen and
sulfur. Preferably, the heteroaryl ring has five or six ring atoms. Examples of
heteroaryl rings include, but are not limited to, furyl, thienyl, pyrrolyl, oxazolyl,
thiazolyl, isoxazolyl, isothiazolyl, imidazolyl, pyrazolyl, oxadiazolyl, triazolyl,
tetrazolyl, thiadiazolyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl and triazinyl. The
said ring may be optionally substituted by one or more substituents independently
selected from Cy_galkyl and oxy.

As used herein, the terms “heterocyclic ring” or “heterocyclyl”, unless
otherwise defined refer to a monocyclic 3- to 7-membered saturated hydrocarbon ring
containing at least one heteroatom independently selected from oxygen, nitrogen and
sulfur. Preferably, the heterocyclyl ring has five or six ring atoms. Examples of
heterocyclyl groups include, but are not limited to, pyrrolidinyl, imidazolidinyl,
pyrazolidinyl, piperidyl, piperazinyl, morpholino, tetrahydropyranyl,
tetrahydrofuranyl, and thiomorpholino. The said ring may be optionally substituted by
one or more substituents independently selected from Cy._galkyl and oxy.

As used herein, the terms “halogen” or “halo” refer to the elements fluorine,
chlorine, bromine and iodine. Preferred halogens are fluorine, chlorine and bromine.
A particularly preferred halogen is fluorine or chlorine.
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As used herein, the term “solvate” refers to a complex of variable
stoichiometry formed by a solute (in this invention, a compound of formula (I) or a
salt thereof) and a solvent. Such solvents for the purpose of the invention may not
interfere with the biological activity of the solute. Examples of suitable solvents
include water, methanol, ethanol and acetic acid. Preferably the solvent used is a
pharmaceutically acceptable solvent. Examples of suitable pharmaceutically
acceptable solvents include water, ethanol and acetic acid. All such solvates are
included within the scope of the present invention.

Certain compounds of formula (I) may exist in stereoisomeric forms (e.g. they
may contain one or more asymmetric carbon atoms or may exhibit cis-trans
isomerism). The individual stereoisomers (enantiomers and diastereomers) and
mixtures of these are included within the scope of the present invention. The present
invention also covers the individual isomers of the compounds represented by formula
(I) as mixtures with isomers thereof in which one or more chiral centres are inverted.
Likewise, it is understood that compounds of formula (I) may exist in tautomeric
forms other than that shown in the formula and these are also included within the
scope of the present invention.

Salts of the compounds of the present invention are also encompassed within
the scope of the invention and may, for example, comprise acid addition salts resulting
from reaction of an acid with a basic nitrogen atom present in a compound of formula
@).

Salts encompassed within the term "pharmaceutically acceptable salts" refer to
non-toxic salts of the compounds of this invention. Representative salts include the
following salts: Acetate, Benzenesulfonate, Benzoate, Bicarbonate, Bisulphate,
Bitartrate, Borate, Bromide, Calcium Edetate, Camsylate, Carbonate, Chloride,
Clavulanate, Citrate, Dihydrochloride, Edetate, Edisylate, Estolate, Esylate, Fumarate,
Gluceptate, Gluconate, Glutamate, Glycollylarsanilate, Hexylresorcinate,
Hydrabamine, Hydrobromide, Hydrochloride, Hydroxynaphthoate, Iodide, Isethionate,
Lactate, Lactobionate, Laurate, Malate, Maleate, Mandelate, Mesylate,
Methylbromide, Methylnitrate, Methylsulphate, Monopotassium Maleate, Mucate,
Napsylate, Nitrate, N-methylglucamine, Oxalate, Pamoate (Embonate), Palmitate,
Pantothenate, Phosphate/diphosphate, Polygalacturonate, Potassium, Salicylate,
Sodium, Stearate, Subacetate, Succinate, Tannate, Tartrate, Teoclate, Tosylate,
Triethiodide, Trimethylammonium and Valerate. Other salts which are not
pharmaceutically acceptable may be useful in the preparation of compounds of this
invention and these form a further aspect of the invention.

The compounds of this invention may be made by a variety of methods,
including standard chemistry. Any previously defined variable will continue to have
the previously defined meaning unless otherwise indicated. Ilustrative general
synthetic methods are set out below and then specific compounds of the invention are
prepared in the working Examples.

A compound of formula (I) may be prepared by reacting a compound of
formula (IT)
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in which A is as hereinbefore defined and Z! is halogen, in particular bromine,
5  with a compound of formula (IIIA) or (IIIB)

(ImA)

10
(1IB)
in which Rl, RZ, X and Y are as hereinbefore defined,

in the presence of a catalyst, for example tetrakis(triphenylphosphine)palladium.
A compound of formula (ITA) may be prepared by, for example, reacting a
15 compound of formula (IV)

< I,
-<—<§ S;——NN
7
nN

av)
in which R1, R2, X and Y are as hereinbefore defined and Z2 is halogen, in particular

iodine,
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with bis(pinnacolato)diboron, [1,1’-bis(diphenylphosphino)ferrocene]
dichloropalladium (II) complex (PdCly(ppdf)) and potassium acetate in a solvent such
as DMF.

A compound of formula (IIIB) may be prepared by, for example, reacting a
compound of formula (IV) as hereinbefore defined, with n-butyl lithium and
triisopropyl borate in a solvent such as THF.

When R2 is -NH-CO-RO, a compound of formula (IV) may be prepared by
reacting an amine of formula (V)

22
R1
X NH,
Y
V)
in which Rl, X,Y and 72 are as hereinbefore defined,
with an acid compound of formula (VI)
ROCO,H
(VD

in which RO is as hereinbefore defined,
under amide forming conditions.

Suitable amide forming conditions are well known in the art and include
adding a base such as DIPEA to a mixture of the amine of formula (V), the acid of
formula (VI), and HATU in a solvent such as DMF.

Alternatively, when R2 is -CO-NH—(CHz)q-R7, a compound of formula (IV)
may readily be prepared from a corresponding acid compound of formula (VI

2

z

—

OH

x

Y 0]
(VIh
in which R1, X, Y and Z?2 are as hereinbefore defined,
by converting the acid to an activated form of the acid, for example the acid chloride,
by treatment with, for example, thionyl chloride, and then reacting the activated acid
thus formed with an amine compound of formula (VIII)

R7-(CHp)¢-NHp
(VII)
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in which R7 is as heteinbefore defined,
under amide forming conditions.

Suitable amide forming conditions are well known in the art and include
treating a solution of the acid of formula (VII), or the activated form thereof, in for
example DMF, with an amine of formula (VIII) in the presence of a base such as
triethylamine.

For example, one general method for preparing the compounds of formula (I)
comprises the reaction set out in Scheme 1 below.

or

W

uPd(O)n
Br

Aqueous Base / Solvent

Scheme 1

Alternatively, a further general method comprises final stage modification of
one compound of formula (I) into another compound of formula (I). Suitable
functional group transformations for converting one compound of formula (I) into
another compound of formula (I) are well known in the art and are described in, for
instance, Comprehensive Heterocyclic Chemistry II, eds. A. R. Katritzky, C. W. Rees
and E. F. V. Scriven (Pergamon Press,1996), Comprehensive Organic Functional
Group Transformations, eds. A.R. Katritzky, O. Meth-Cohn and C.W. Rees (Elsevier
Science Ltd., Oxford, 1995), Comprehensive Organic Chemistry, eds. D. Barton and
W.D. Ollis (Pergamon Press, Oxford, 1979), and Comprehensive Organic
Transformations, R.C. Larock (VCH Publishers Inc., New York, 1989).

For example, one method for preparing the compounds of formula (I)
comprises the reactions set out in Scheme 2 below.
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OH HS0/MeOH o~ NHOH/Dioxan N’OH
—_—— _— H
Br OH Br OH Br OH
CDVTHF
O
1 (CE;S0,),0O/pyridine OH
Suzuki Reaction 22/PY
CH2C12
/@fk 2.morpholine g
Scheme 2

For example, another method for preparing the compounds of formula (T)
5  comprises the reactions set out in Scheme 3 below.

H,NOH cl
HZO/EtOH NCS/DMF
\
OH
Br F

NH,
Et,0
HN
Suzuki Reaction DBU/THF

- N
Br o

Scheme 3

10 For example, another method for preparing the compounds of formula (I)

comprises the reactions set out in Scheme 4 below.



WO 2004/010995 PCT/GB2003/003316

15
Os, .0 O #° 0
OH HCIYMeOH (o}
e; ~ NaOEt/isoamy] nitrite N O/\
——
(o} 0 ’
Br Br EtOH Br (o]
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Suzuki Reaction A\ |
N R!
/
Br 0

Scheme 4

For example, another method for preparing the compounds of formula (I)
5  comprises the reactions set out in Scheme 5 below.
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) N
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1
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N N O
/
Br o

¢

Scheme 5

For example, another method for preparing the compounds of formula (1)
5  comprises the reactions set out in Scheme 6 below.

—N
\
NH

2 KOAC/ACZO/CHCI! Suzuki Reactlon i
18-crown-6/ButONO O

(o}

2T

Y

Scheme 6

10 For example, another method for preparing the compounds of formula (I)
comprises the reactions set out in Scheme 7 below.
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Br Br
Fe/NH,Cl/Toluene
or
SnCL/EtOH
i
0=8=0 Ro S//o
N\ NaOBuY/THF }Iq 0//
,N < 0=S=0 KOAc/Ac,0O/CHC], NH,
Br "L MeSi(CH,),0CH,CI -~
o N N 18-crown-6/Bu'ONO
\ N
Si Br H Br
Suzuki Reaction
HCI/MeOH
B

X=H,F
Scheme 7

For example, another method for preparing the compounds of formula (1)
5  comprises the reactions set out in Scheme 8 below.

HN—N .

O NaH/DMF

R-OMs or R-Hal

Scheme 8

10 Those skilled in the art will appreciate that in the preparation of the
compounds of the invention it may be necessary and/or desirable to protect one or
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more sensitive groups in the molecule to prevent undesirable side reactions. Suitable
protecting groups for use according to the present invention are well known to those
skilled in the art and may be used in a conventional manner. See, for example,
“Protective groups in organic synthesis” by T.W. Greene and P.G.M. Wuts (John
Wiley & sons 1991) or “Protecting Groups” by P.J. Kocienski (Georg Thieme Verlag
1994). Examples of suitable amino protecting groups include acyl type protecting
groups (e.g. formyl, trifluoroacetyl, acetyl), aromatic urethane type protecting groups
(e.g. benzyloxycarbonyl (Cbz) and substituted Cbz), aliphatic urethane protecting
groups (e.g. 9-fluorenylmethoxycarbonyl (Fmoc), t-butyloxycarbonyl (Boc),
isopropyloxycarbonyl, cyclohexyloxycarbonyl) and alkyl type protecting groups (e.g.
benzyl, trityl, chlorotrityl). Examples of suitable oxygen protecting groups may
include for example alky silyl groups, such as trimethylsilyl or tert-butyldimethylsilyl;
alkyl ethers such as tetrahydropyranyl or tert-butyl; or esters such as acetate.

Whilst it is possible for the compounds of the present invention to be
administered as the new chemical, the compounds of formula (I) are conveniently
administered in the form of pharmaceutical compositions. Thus, in another aspect of
the invention, we provide a pharmaceutical composition comprising a compound of
formula (I), in admixture with one or more pharmaceutically acceptable carriers,
diluents or excipients.

The compounds of formula (I) may be formulated for administration in any
suitable manner. They may, for example, be formulated for topical administration or
administration by inhalation or, more preferably, for oral, transdermal or parenteral
administration. The pharmaceutical composition may be in a form such that it can
effect controlled release of the compounds of formula (I). A particularly preferred
method of administration, and corresponding formulation, is oral administration.

For oral administration, the pharmaceutical composition may take the form of,
and be administered as, for example, tablets (including sub-lingual tablets) and
capsules (each including timed release and sustained release formulations), pills,
powders, granules, elixirs, tinctures, emulsions, solutions, syrups or suspensions
prepared by conventional means with acceptable excipients.

For instance, for oral administration in the form of a tablet or capsule, the
active drug component can be combined with an oral, non-toxic pharmaceutically
acceptable inert carrier such as ethanol, glycerol, water and the like. Powders are
prepared by comminuting the compound to a suitable fine size and mixing with a
similarly comminuted pharmaceutical carrier such as an edible carbohydrate, as, for
example, starch or mannitol. Flavoring, preservative, dispersing and coloring agent
can also be present.

Capsuies can be made by preparing a powder mixture as described above, and
filling formed gelatin sheaths. Glidants and lubricants such as colloidal silica, talc,
magnesium stearate, calcium stearate or solid polyethylene glycol can be added to the
powder mixture before the filling operation. A disintegrating or solubilizing agent
such as agar-agar, calcium carbonate or sodium carbonate can also be added to
improve the availability of the medicament when the capsule is ingested.
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Moreover, when desired or necessary, suitable binders, lubricants,
disintegrating agents and coloring agents can also be incorporated into the mixture.
Suitable binders include starch, gelatin, natural sugars such as glucose or beta-lactose,
corn sweeteners, natural and synthetic gums such as acacia, tragacanth or sodium
alginate, carboxymethylcellulose, polyethylene glycol, waxes and the like. Lubricants
used in these dosage forms include sodium oleate, sodium stearate, magnesium
stearate, sodium benzoate, sodium acetate, sodium chloride and the like.
Disintegrators include, without limitation, starch, methyl cellulose, agar, bentonite,
xanthan gum and the like. Tablets are formulated, for example, by preparing a powder
mixture, granulating or slugging, adding a lubricant and disintegrant and pressing into
tablets. A powder mixture is prepared by mixing the compound, suitably
comminuted, with a diluent or base as described above, and optionally, with a binder
such as carboxymethylcellulose, an aliginate, gelatin, or polyvinyl pyrrolidone, a
solution retardant such as paraffin, a resorption accelerator such as a quaternary salt
and/or an absorption agent such as bentonite, kaolin or dicalcium phosphate. The
powder mixture can be granulated by wetting with a binder such as syrup, starch
paste, acadia mucilage or solutions of cellulosic or polymeric materials and forcing
through a screen. As an alternative to granulating, the powder mixture can be run
through the tablet machine and the result is imperfectly formed slugs broken into
granules. The granules can be lubricated to prevent sticking to the tablet forming dies
by means of the addition of stearic acid, a stearate salt, talc or mineral oil. The
Tubricated mixture is then compressed into tablets. The compounds of the present
invention can also be combined with free flowing inert carrier and compressed into
tablets directly without going through the granulating or slugging steps. A clear or
opaque protective coating consisting of a sealing coat of shellac, a coating of sugar or
polymeric material and a polish coating of wax can be provided. Dyestuffs can be
added to these coatings to distinguish different unit dosages.

Oral fluids such as solution, syrups and elixirs can be prepared in dosage unit
form so that a given quantity contains a predetermined amount of the compound.
Syrups can be prepared by dissolving the compound in a suitably flavored aqueous
solution, while elixirs are prepared through the use of a non-toxic alcoholic vehicle.
Suspensions can be formulated by dispersing the compound in a non-toxic vehicle.
Solubilizers and emulsifiers such as ethoxylated isostearyl alcohols and polyoxy
ethylene sorbitol ethers, preservatives, flavor additives such as peppermint oil or
saccharin, and the like can also be added.

Where appropriate, dosage unit formulations for oral administration can be
microencapsulated. The formulation can also be prepared to prolong or sustain the
release as for example by coating or embedding particulate material in polymers, wax
or the like.

The compounds of the present invention can also be administered in the form
of liposome delivery systems, such as small unilamellar vesicles, large unilamellar
vesicles and multilamellar vesicles. Liposomes can be formed from a variety of
phospholipids, such as cholesterol, stearylamine or phosphatidylcholines.
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The compounds of the present invention can also be administered in the form
of liposome emulsion delivery systems, such as small unilamellar vesicles, large
unilamellar vesicles and multilamellar vesicles. Liposomes can be formed from a
variety of phospholipids, such as cholesterol, stearylamine or phosphatidylcholines.

Compounds of the present invention may also be delivered by the use of
monoclonal antibodies as individual carriers to which the compound molecules are
coupled. The compounds of the present invention may also be coupled with soluble
polymers as targetable drug carriers. Such polymers can include
polyvinylpyrrolidone, pyran copolymer, polyhydroxypropylmethacrylamide-phenol,
polyhydroxyethylaspartamidephenol, or polyethyleneoxidepolylysine substituted with
palmitoyl residues. Furthermore, the compounds of the present invention may be
coupled to a class of biodegradable polymers useful in achieving controlled release of
a drug, for example, polylactic acid, polepsilon caprolactone, polyhydroxy butyric
acid, polyorthoesters, polyacetals, polydihydropyrans, polycyanoacrylates and cross-
linked or amphipathic block copolymers of hydrogels.

The present invention includes pharmaceutical compositions containing 0.1 to
99.5%, more particularly, 0.5 to 90% of a compound of the formula (I) in combination
with a pharmaceutically acceptable carrier.

Likewise, the composition may also be administered in nasal, ophthalmic, otic,
rectal, topical, intravenous (both bolus and infusion), intraperitoneal, intraarticular,
subcutaneous or intramuscular, inhalation or insufflation form, all using forms well
known to those of ordinary skill in the pharmaceutical arts.

For transdermal administration, the pharmaceutical composition may be given
in the form of a transdermal patch, such as a transdermal iontophoretic patch.

For parenteral administration, the pharmaceutical composition may be given as
an injection or a continuous infusion (e.g. intravenously, intravascularly or
subcutaneously). The compositions may take such forms as suspensions, solutions or
emulsions in oily or aqueous vehicles and may contain formulatory agents such as
suspending, stabilizing and/or dispersing agents. For administration by injection these
may take the form of a unit dose presentation or as a multidose presentation preferably
with an added preservative. Alternatively for parenteral administration the active
ingredient may be in powder form for reconstitution with a suitable vehicle.

The compounds of the invention may also be formulated as a depot
preparation. Such long acting formulations may be administered by implantation (for
example subcutaneously or intramuscularly) or by intramuscular injection. Thus, for
example, the compounds of the invention may be formulated with suitable polymeric
or hydrophobic materials (for example as an emulsion in an acceptable oil) or ion
exchange resins, or as sparingly soluble derivatives, for example, as a sparingly
soluble salt.

Alternatively the composition may be formulated for topical application, for
example in the form of ointments, creams, lotions, eye ointments, eye drops, ear
drops, mouthwash, impregnated dressings and sutures and aerosols, and may contain
appropriate conventional additives, including, for example, preservatives, solvents to
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assist drug penetration, and emollients in ointments and creams. Such topical
formulations may also contain compatible conventional carriers, for example cream or
ointment bases, and ethanol or oleyl alcohol for lotions. Such carriers may constitute
from about 1% to about 98% by weight of the formulation; more usually they will
constitute up to about 80% by weight of the formulation.

For administration by inhalation the compounds according to the invention are
conveniently delivered in the form of an aerosol spray presentation from pressurized
packs or a nebulizer, with the use of a suitable propellant, e.g.
dichlorodifluoromethane, trichlorofluoromethane, dichlorotetrafluoroethane,
tetrafluoroethane, heptafluoropropane, carbon dioxide or other suitable gas. In the
case of a pressurized aerosol the dosage unit may be determined by providing a valve
to deliver a metered amount. Capsules and cartridges of e.g. gelatin for use in an
inhaler or insufflator may be formulated containing a powder mix of a compound of
the invention and a suitable powder base such as lactose or starch.

The pharmaceutical compositions generally are administered in an amount
effective for treatment or prophylaxis of a specific condition or conditions. Initial dosing
in human is accompanied by clinical monitoring of symptoms, such symptoms for the
selected condition. In general, the compositions are administered in an amount of active
agent of at least about 100 pg/kg body weight. In most cases they will be administered in
one or more doses in an amount not in excess of about 20 mg/kg body weight per day.
Preferably, in most cases, dose is from about 100 pg/kg to about 5 mg/kg body weight,
daily. For administration particularly to mammals, and particularly humans, it is
expected that the daily dosage level of the active agent will be from 0. 1 mg/kg to 10
mg/kg and typically around 1 mg/kg. It will be appreciated that optimum dosage will be
determined by standard methods for each treatment modality and indication, taking into
account the indication, its severity, route of administration, complicating conditions and
the like. The physician in any event will determine the actual dosage which will be
most suitable for an individual and will vary with the age, weight and response of the
particular individual. The effectiveness of a selected actual dose can readily be
determined, for example, by measuring clinical symptoms or standard anti-inflammatory
indicia after administration of the selected dose. The above dosages are exemplary of
the average case. There can, of course, be individual instances where higher or lower
dosage ranges are merited, and such are within the scope of this invention. For
conditions or disease states as are treated by the present invention, maintaining
consistent daily levels in a subject over an extended period of time, e.g., in a
maintenance regime, can be particularly beneficial.

In another aspect, the present invention provides a compound of formula (I)
for use in therapy.

The compounds of the present invention are generally inhibitors of the
serine/threonine kinase p38 and are therefore also inhibitors of cytokine production
which is mediated by p38 kinase. Within the meaning of the term “inhibitors of the
serine/threonine kinase p38” are included those compounds that interfere with the
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ability of p38 to transfer a phosphate group from ATP to a protein substrate according
to the assay described below.

Tt will be appreciated that the compounds of the invention may be selective for
one or more of the isoforms of p38, for example p38a, p38p, p38y and/or p385. In
one embodiment, the compounds of the invention selectively inhibit the p38a. isoform.
In another embodiment, the compounds of the invention selectively inhibit the p38f3
isoform. In a further embodiment, the compounds of the invention selectively inhibit
the p38a and p38p isoforms. Assays for determining the selectivity of compounds for
the p38 isoforms are described in, for example, WO 99/61426, WO 00/71535 and WO
02/46158.

It is known that p38 kinase activity can be elevated (locally or throughout the
body), p38 kinase can be incorrectly temporally active or expressed, p38 kinase can be
expressed or active in an inappropriate location, p38 kinase can be constitutively
expressed, or p38 kinase expression can be erratic; similarly, cytokine production
mediated by p38 kinase activity can be occurring at inappropriate times, inappropriate
locations, or it can occur at detrimentally high levels.

Accordingly, the present invention provides a method for the treatment of a
condition or disease state mediated by p38 kinase activity, or mediated by cytokines
produced by the activity of p38 kinase, in a subject which comprises administering to
said subject a therapeutically effective amount of a compound of formula (I). The
compound may be administered as a single or polymorphic crystalline form or forms,
an amorphous form, a single enantiomer, a racemic mixture, a single stereoisomer, a
mixture of stereoisomers, a single diastereoisomer or a mixture of diastereoisomers.

The present invention also provides a method of inhibiting cytokine
production which is mediated by p38 kinase activity in a subject, e.g. a human, which
comprises administering to said subject in need of cytokine production inhibition a
therapeutic, or cytokine-inhibiting, amount of a compound of the present invention.
The compound may be administered as a single or polymorphic crystalline form or
forms, an amorphous form, a single enantiomer, a racemic mixture, a single
stereoisomer, a mixture of stereoisomers, a single diastereoisomer or a mixture of
diastereoisomers.

The present invention treats these conditions by providing a therapeutically
effective amount of a compound of this invention. By “therapeutically effective
amount” is meant a symptom-alleviating or symptom-reducing amount, a cytokine-
reducing amount, a cytokine-inhibiting amount, a kinase-regulating amount and/or a
kinase-inhibiting amount of a compound. Such amounts can be readily determined by
standard methods, such as by measuring cytokine levels or observing alleviation of
clinical symptoms. For example, the clinician can monitor accepted measurement
scores for anti-inflammatory treatments.

The compounds of the present invention can be administered to any subject in
need of inhibition or regulation of p38 kinase or in need of inhibition or regulation of
p38 mediated cytokine production. In particular, the compounds may be administered
to mammals. Such mammals can include, for example, horses, cows, sheep, pigs,
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mice, dogs, cats, primates such as chimpanzees, gorillas, thesus monkeys, and, most
preferably, humans.

Thus, the present invention provides methods of treating or reducing
symptoms in a human or animal subject suffering from, for example, rheumatoid
arthritis, osteoarthritis, asthma, psoriasis, eczema, allergic rhinitis, allergic
conjunctivitis, adult respiratory distress syndrome, chronic pulmonary inflammation,
chronic obstructive pulmonary disease, chronic heart failure, silicosis, endotoxemia,
toxic shock syndrome, inflammatory bowel disease, tuberculosis, atherosclerosis,
neurodegenerative disease, Alzheimer’s disease, Parkinson’s disease, Huntington's
disease, amyotrophic lateral sclerosis, epilepsy, multiple sclerosis, aneurism, stroke,
irritable bowel syndrome, muscle degeneration, bone resorption diseases,
osteoporosis, diabetes, reperfusion injury, graft vs. host reaction, allograft rejections,
sepsis, systemic cachexia, cachexia secondary to infection or malignancy, cachexia
secondary to aquired immune deficiency syndrome (AIDS), malaria, leprosy,
infectious arthritis, leishmaniasis, Lyme disease, glomerulonephritis, gout, psoriatic
arthritis, Reiter’s syndrome, traumatic arthritis, rubella arthritis, Crohn’s disease,
ulcerative colitis, acute synovitis, gouty arthritis, spondylitis, and non articular
inflammatory conditions, for example, herniated/ruptured/prolapsed intervertebral
disk syndrome, bursitis, tendonitis, tenosynovitis, fibromyalgic syndrome and other
inflammatory conditions associated with ligamentous sprain and regional
musculoskeletal strain, pain, for example that associated with inflammation and/or
trauma, osteopetrosis, restenosis, thrombosis, angiogenesis, cancer including breast
cancer, colon cancer, lung cancer or prostatic cancer, which comprises administering
to said subject a therapeutically effective amount of a compound of formula (I).

A further aspect of the invention provides a method of treatment of a human or
animal subject suffering from rheumatoid arthritis, asthma, psoriasis, chronic
pulmonary inflammation, chronic obstructive pulmonary disease, chronic heart
failure, systemic cachexia, glomerulonephritis, Crohn’s disease, neurodegenerative
disease, Alzheimer’s disease, Parkinson’s disease, epilepsy and cancer including
breast cancer, colon cancer, lung cancer and prostatic cancer, which comprises
administering to said subject a therapeutically effective amount of a compound of
formula (J).

A further aspect of the invention provides a method of treatment of a human or
animal subject suffering from rheumatoid arthritis, asthma, psoriasis, chronic
pulmonary inflammation, chronic obstructive pulmonary disease, chronic heart
failure, systemic cachexia, glomerulonephritis, Crohn’s disease and cancer including
breast cancer, colon cancer, lung cancer and prostatic cancer, which comprises
administering to said subject a therapeutically effective amount of a compound of
formula (I).

A further aspect of the invention provides a method of treatment of a human or
animal subject suffering from rheumatoid arthritis, asthma, chronic pulmonary
inflammation, chronic obstructive pulmonary disease, neurodegenerative disease,
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Alzheimer’s disease, Parkinson’s disease and epilepsy which comprises administering
to said subject a therapeutically effective amount of a compound of formula (D).

A further aspect of the invention provides a method of treatment of 2 human or
animal subject suffering from any type of pain including chronic pain, rapid onset of
analgesis, neuromuscular pain, headache, cancer pain, acute and chronic inflammatory
pain associated with osteoarthritis and rheumatoid arthritis, post operative
inflammatory pain, neuropathic pain, diabetic neuropathy, trigeminal neuralgia, post-
hepatic neuralgia, inflammatory neuropathies and migraine pain which comprises
administering to said subject a therapeutically effective amount of a compound of
formula (I) or a pharmaceutically acceptable salt or solvate thereof.

The compounds of formula (I) may be employed alone or in combination with
other therapeutic agents for the treatment of the above-mentioned conditions. In
particular, in theumatoid arthritis therapy, combination with other chemotherapeutic
or antibody agents is envisaged. Combination therapies according to the present
invention thus comprise the administration of at least one compound of formula (I)
and at least one other pharmaceutically active agent. The compound(s) of formula (I)
and the other pharmaceutically active agent(s) may be administered together or
separately and, when administered separately, this may occur separately or
sequentially in any order. The amounts of the compound(s) of formula (D) and the
other pharmaceutically active agent(s) and the relative timings of administration will
be selected in order to achieve the desired combined therapeutic effect. Examples of
other pharmaceutically active agents which may be employed in combination with
compounds of formula (I) for rheumatoid arthritis therapy include:
immunosuppresants such as amtolmetin guacil, mizoribine and rimexolone; anti-
TNFa agents such as etanercept, infliximab, diacerein; tyrosine kinase inhibitors such
as leflunomide; kallikrein antagonists such as subreum; interleukin 11 agonists such
as oprelvekin; interferon beta 1 agonists; hyaluronic acid agonists such as NRD-101
(Aventis); interleukin 1 receptor antagonists such as anakinra; CD8 antagonists such
as amiprilose hydrochloride; beta amyloid precursor protein antagonists such as
reumacon; matrix metalloprotease inhibitors such as cipemastat and other disease
modifying anti-rheumatic drugs (DMARDs) such as methotrexate, sulphasalazine,
cyclosporin A, hydroxychoroquine, auranofin, aurothioglucose, gold sodium
thiomalate and penicillamine.
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Examples

The following Examples are illustrative embodiments of the invention, not
limiting the scope of the invention in any way. Reagents are commercially available
or are prepared according to procedures in the literature.

LCMS was conducted on a column (3.3cm x 4.6mm ID, 3um ABZ+PLUS), at
a Flow Rate of 3ml/min, Injection Volume of Syl, at room temperature and UV
Detection Range at 215 to 330nm.

2-Chloroisonicotinic acid, 3-cyanobenzenesulfonyl chloride,
3.,4-difluorobenzenesulfonyl chloride, 2,3-dihydro-1-benzofuran-5-sulfonyl chloride
and 5-isoxazol-3-ylthiophene-2-sulfonyl chloride may be purchased from Maybridge
Chemicals.

3-Iodo-4-methylaniline, 3-fluorobenzenesulfonyl chloride and
4-(trifluoromethyl)benzenesulfonyl chloride may be purchased from Avocado.

3-Methoxyphenylsulfonyl chloride may be purchased from Lancaster.

4-Acetylphenylsulfonyl chloride may be purchased from Acros.
5-Bromoindazole may be prepared by the procedure described in Chem Ber,
1922, 55, 1141.

6-Bromo-3-piperidin-4-yl-1,2-benzisoxazole may be prepared by the
procedure described in WO97/49698.

6-Bromo-3-methyl-1,2-benzisoxazole and 5-bromo-3-methyl-1,2-
benzisoxazole may be prepared according to the procedures described in Indian J
Chem Sect B, 1977, 15B, 1058-1063.

Methyl 4-[(chlorosulfonyl)methylJbenzoate may be prepared by the procedure
described in Rec Trav Chim Pays-Bas, 1957, 76, 129.

Intermediate 1: 6-Bromo-3-bromomethyl-1.2-benzisoxazole

Br —N

Br

A mixture of 6-bromo-3-methyl-1,2-benzisoxazole (675mg), N-bromosuccinimide
(642mg) and 1,1'-azobis(cyclohexanecarbonitrile) (90mg) in carbon tetrachloride
(7ml) was irradiated using a 300W lamp at reflux under nitrogen for 40h. On cooling
the precipitate was removed by filtration, the solvent was evaporated and the residue
was purified by flash chromatography on a silica column (4cm diam) eluting with a
cyclohexane-ethyl acetate gradient (49:1 to 24:1) to give the title compound as a pale
yellow solid (350mg).

L.C-MS: Rt 3.67min.
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6-Bromo-1,2-benzisoxazol-3-

propanediol
HO
HO \/\l\ N _ N\
H O

Br

A solution of 6-bromo-3-bromomethyl-1,2-benzisoxazole (Intermediate 1, 130mg),
serinol (50mg) and DIPEA (0.05ml) in DMF (0.2ml) was stirred at 60° under nitrogen
for 3h. The mixture was partitioned between water and ethyl acetate and the organic
layer was washed with water and brine, dried through a hydrophobic filter and
concentrated. The residue was purified on a Varian Bond Elut SPE cartridge (silica,
2g) eluting with dichloromethane followed by dichloromethane-methanol (9:1) to give
the title compound as a yellow gum (33mg).

LC-MS: Rt 1.75min, MH+ 301,303.

Intermediate 3: tert-Butyl S5-brome-1H-indazole-1-carboxylate

Br N
ooy
N
0
'S

A stirred ice-cold suspension of 5-bromoindazole (2g, 10.2mmol), 4-
(dimethylamino)pyridine (250mg, 2.0mmol) and triethylamine (1.55ml, 11.2mmol) in
acetonitrile (50ml) was treated with a solution of di-tert-butyl dicarbonate (2.8ml,
12.2mmol) in acetonitrile (20ml) over 15 min such that the temperature remained
under 5°. The reaction mixture was warmed to room temp then stirred for 18h. The
solvent was evaporated and the residue was purified by column chromatography on

silica (100g ) eluting with cyclohexane:ethyl acetate (15:1) to give the title compound
(2.27g, 7.7mmol).

NMR: §H[CDCI3] 8.10 (1H, s), 8.07 (1H, d), 7.86 (1H, d), 7.60 (1H, dd), 1.71 (9H,
s).
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LCMS: Rt 3.55min.

Intermediate 4: 4-Methyl-3-(4.4.5,5-tetramethyl-[1.3.2]dioxaborolan-2-

yDbenzoic acid

OH

3-Iodo-4-methylbenzoic acid (10g, 38.16mmol), bis(pinnacolato)diboron (14.5g,
57.24mmol), potassium acetate (18.73g, 190.8mmol) and PdCl,dppf (3.12g, 3.8mmol)
in DMF (200ml) were heated at 80°C for 21hrs. The solvent was evaporated from the
cooled reaction under vacuum, the residue dissolved in ethyl acetate (300ml) and
hydrochloric acid (2N, 300ml) and filtered through celite. The organic phase was
separated and the aqueous extracted with ethyl acetate (2 x 300ml). The combined
organic extracts were washed with brine (500ml) and dried (magnesium sulphate).

The solvent was evaporated under vacuum and the residue was absorbed onto silica
and applied to a silica column. This was eluted with cyclohexane / ethyl acetate (5:1).
to give the title compound.

NMR: 6H [d6-DMSO] 12.83,(1H, b), 8.23,(1H, d), 7.89,(1H, dd), 7.29,(1H, d),

2.51,(3H, s), 1.30,(12H, s).
LCMS: Rt 3.65min.

Intermediate 5;: N-Cyclopropyl-4-methyl-3-(4.4,5.5-tetramethyl-1,3.2-
dioxaborolan-2-yl)benzamide

0.0

e

Intermediate 4 (10g) was dissolved in DMF (100ml). To this was added
cyclopropylamine (2.2g) DIPEA (15ml) and HATU (14g). The mixture was stirred
for 3 hours at room temp. The solvent was removed under vacuum and the residue
was partitioned between ethyl acetate (400ml) and saturated sodium bicarbonate
solution (400ml). The organic layer was dried over magnesium sulphate, filtered and
concentrated under vacuum to give a pink solid. The product was purified using

(o]
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Biotage chromatography on silica eluting with 50:50 ethylacetate/cyclohexane to give
the title compound as a white solid.

NMR: 8H [d6-DMSO] 8.42 (1H, d), 8.06 (1H, d), 7.77 (1H, dd), 7.23 (1H, d), 2.85
(1H, m), 2.47 (34, s), 1.32 (12H, s), 0.67 (2H, m), 0.56 (2H, m).
LCMS: Rt 3.29min, MH" 302.

Intermediate 6: 3-lodo-4-methylbenzoyl chloride

Cl

HyC

Thionyl chloride (8.2ml) was added to a mixture of 3-iodo-4-methylbenzoic acid
(18.5g) in chloroform (100ml) and heated at 61°C for 16 hours. The solvent was
removed under vacuum and excess thionyl chloride removed by azeotroping with
toluene (3x30ml). The title compound was formed as a beige solid (19.5g) and used
in subsequent reactions without further purification.

NMR: 6H [d6-DMSO] 8.31 (1H, d), 7.87 (1H, dd), 7.46 (1H, d), 2.43 (3H, s).

Intermediate 7: 4-(3-Nitrophenyl)morpholine

o’/ﬁ\©/N\/T
3-Fluoronitrobenzene (10g) was added to a solution of morpholine (34ml) in DMSO
(120ml) and heated at 110°C for 60h. The reaction mixture was cooled and poured
onto water (800ml). The precipitate was collected by filtration and the orange solid
was dried under vacuum and used in subsequent reactions without further purification
(13.7g).

NMR: 6H [d6-DMSO] 7.68 (1H, dd), 7.62 (1H, dd), 7.49 (1H, t), 7.42 (1H, dd), 3.76
(4H, dd), 3.24 (4H, dd).

Intermediate 8: 3-(4-MorpholinyD)benzenamine

A
QJ
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A flask containing 5% palladium on carbon (1.95g) was evacuated and refilled with
hydrogen. 4-(3-Nitrophenyl)morpholine (Intermediate 7) (19.5g) was introduced into
the flask as a solution in ethanol and DMF (1000ml, 4:1 v/v). The reaction was stirred
at room temp until further uptake of hydrogen ceased (after approximately 7L). The
reaction was then filtered through celite and solvent was removed under vacuum to
give the title compound (12.6g) as a beige solid.

NMR: 6H [d6-DMSO] 6.85 (1H, t), 6.12 (2H, m), 6.06 (1H, dd), 4.88 (2H, brs), 3.70
(4H, apparent t), 2.98 (4H, apparent t).
LCMS: Rt 1.08 min MH179.

Intermediate 9: 3-Iodo-4-methyl-N-[3-(4-morpholinyl)phenyl]benzamide

e

3-Iodo-4-methylbenzoyl chloride (Intermediate 6) (19.5g) was added portion-wise to a
mixture of triethylamine (48ml) and 3-(4-morpholinyl)benzenamine (Intermediate 8)
(12.6g) in DMF (150ml) and the mixture was heated at 80°C for 16h. The solvent
was removed under vacuum and the residue was dissolved in chloroform (200ml).
The organic layer was washed with water (2x100ml), 2M sodium hydroxide solution
(100ml) and brine (100ml), dried over magnesium sulphate, filtered and concentrated
under vacuum The resulting yellow solid was triturated with diethyl ether and
collected by filtration to yield the title compound as an off-white solid (20.0g). The
product was used in subsequent reactions without further purification.

NMR: 6H [d6-DMSO] 10.10 (1H,s), 8.39 (1H, d), 7.90 (1H, dd), 7.49 (1H, d), 7.38
(1H, t), 7.28 (1H, brd), 7.19 (1H, t), 6.71 (1H, dd), 3.75 (4H, apparent t), 3.10 (4H,
apparent t), 2.44 (3H, s).

LCMS: Rt 3.52 min MH"423.
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Intermediate 10: 4-Methyl-N- 4.4.5.5-tetramethyl-

[1.3.2]-dioxaborolan-2-yDbenzamide

HEH,
c
[e)

H,C. (;?
\ N
ér 16

3-Iodo-4-methyl-N-[3-(4-morpholinyl)phenyl]Jbenzamide (Intermediate 9) (8.00g)
triethylamine (7.9ml) and bis(pinacolato)diboron (4.13ml) were added to a solution of
PdCl,dppf (770mg) in dioxane (100ml) and the mixture was heated at 80° under
nitrogen for 3h. The reaction was cooled, the solvent was removed under vacuum and
the residue was dissolved in dichloromethane (150ml). The solution was washed with
water (100mlx3) and brine (100ml) dried (magnesium sulphate) and the solvent was
removed under vacuum. The residue was purified by column chromatography on
silica eluting with 30% ethyl acetate/cyclohexane to 50% ethyl acetate/cyclohexane to
give the title compound as a white solid (4.05g).

NMR: 6H [d6-DMSO] 10.11 (1H,s), 8.19 (1H, d), 7.93 (1H, dd), 7.40 (1H, brs), 7.33
(1H, d), 7.28 (1H, brd), 7.19 (1H, t), 6.70 (1H, dd), 3.75 (4H, apparent t), 3.09 (4H,
apparent t), 2.54 (3H, s), 1.33 (12H, s).

LCMS: Rt 3.65 min MH'423.

Intermediate 11: 2-Chloro-N-(3-iodo-4-methylphenyl)-isonicotinamide

|
H,C

2-Chloroisonicotinic acid (3.3g) HATU (8.75g) DIPEA (10.9ml) and 3-iodo-4-
methylaniline (5.00g) in DMF (50ml) were heated under nitrogen for 16h. The
reaction was cooled, the solvent was removed under vacuum and the residue was
dissolved in dichloromethane (150ml). The solution was washed with water
(3x100ml) and brine (100ml) dried (magnesium sulphate) and the solvent was
removed under vacuum. The residue was purified by column chromatography on

silica eluting with ethyl acetate/cyclohexane (40:60) to give the title compound as a
white solid (7.00g). ‘
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NMR: 8H [d6- DMSO] 10.52 (1H, s), 8.62 (1H, d), 8.29 (1H, d), 7.99 (1H, b), 7.87
(1H, dd), 7.70 (1H, dd), 7.34 (1H, d), 2.36 (3H, s).
LCMS: Rt 3.59 min MH373.

Intermediate 12: N-(3-Iodo-4-methylphenyl)-2-pyrrolidin-1-yl-isonicotinamide

A solution of N-(3-iodo-4-methylphenyl)-2-chloro-isonicotinamide (Intermediate 11)
(7.00g) in pyrrolidine (20ml) was heated at 80°C under nitrogen for 16h. Excess
pyrrolidine was removed under vacuum and the residue was triturated with diethyl
ether (20ml). The resulting solid was collected by filtration and dried under vacuum
to give the title compound as a pale yellow solid (7.73g).

NMR: 8H [d6-DMSO] 10.29 (1H, s), 8.29 (1H, d), 8.20 (1H, d), 7.71 (1H, dd), 7.72
(1H, dd), 6.97 (1H, brd), 6.88 (1H, b), 3.45 (2H, apparent t), 3.09 (2H, m), 2.35 (3H,
s), 1.98 (2H, m), 1.82 (2H, m).
LCMS: Rt 2.77 min MH'408.

Intermediate 13; N-[4-Methyl-3-(4.4,5.5-tetramethyl-[1,3,2]-dioxaborolan-2-
Dphenyl]-2-(1-pyrrolidinyl)-4-pyridinecarboxamide

\B/O
0]
=N

Bis(pinacolato)diborane (7.24g) was added to a mixture of N-(3-iodo-4-
methylphenyl)-2-pyrrolidin-1-yl-isonicotinamide (Intermediate 12) (7.73g) potassium
acetate (9.32g, 95mmol) and PdCl,dppf (770mg) in DMF (100ml and the reaction was
heated at 80° under nitrogen for 16h. The reaction was cooled and the solvent was
removed under vacuum. The residue was dissolved in chloroform (150ml), washed
with water (3x100ml) and brine (100ml), dried (magnesium sulphate) and the solvent
was removed under vacuum. The residue was purified by column chromatography on
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silica eluting with ethyl acetate:cyclohexane (1:4) to (1:1) to give the title compound
as a white solid (1.5g).

NMR: SH (CDCls 8.27 (1H, d), 7.99 (1H, dd), 7.76 (1H, b), 7.65 (1H, d), 6.20 (1H,
d), 6.82 (1H, b), 6.77 (1H, b), 3.52 (4H apparent t), 2.52 (3H, s), 2.25 (4H, m), 1.35
(12H, s).

LCMS: Rt 2.90 min MH'408.

Intermediate 14: N-

Thiophene-3-carboxylic acid (2.75g) and HATU (8.15g) in DMF (25ml) were stirred
at room temp for 15min. HOBT (2.9g), 3-iodo-4-methylaniline (5.0g) and DIPEA
(11.2ml, 64.35mmol) were added and the reaction was stirred at room temp for 16h.
The solvent was evaporated under vacuum and the residue was partitioned between
ethyl acetate (100ml) and aqueous sodium carbonate (10%, 100ml). The aqueous
layer was extracted with ethyl acetate (50ml) and the combined organic phases
washed with hydrochloric acid (2N, 75ml), water (75ml) and brine (75ml). The
organic phase was dried (magnesium sulphate) and absorbed onto silica. The silica
was applied to a silica column and eluted with cyclohexane/ethyl acetate (4:1). The
solvent was evaporated from the product fractions under vacuum to the title
compound.

NMR: 6H [d6-DMSO] 10.06,(1H, b), 8.34,(1H, m), 8.29,(1H, d), 7.70,(1H, dd),
7.66,(1H, dd), 7.62,(1H, dd), 7.30,(1H, d), 2.34,(3H, s).
LCMS: Rt 3.69min, MH" 344,

Intermediate 15: N-[4-Methyl-3-(4.4.5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-
phenyl]thiophene-3-amide

O ,o|
U
0
S

N-(3-Iodo-4-methylphenyl)thiophene-3-amide (Intermediate 14) (2.64g)
bis(pinnacolato)diboron (2.13g), potassium acetate (825mg) and PdCl,dppf (312mg)
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in DMF (20ml) were heated at 80°C for 20h. The cooled reaction was absorbed onto
silica and applied to a Varian Bond-Elut SPE cartridge (silica, 10g) and eluted with a
cyclohexane/ethyl acetate gradient. The product fractions were concentrated under
vacuum to give the title compound.

NMR: 6H [d6-DMSO] 9.99,(1H, b), 8.35,(1H, s), 7.90,(1H, d), 7.85,(1H, dd),
7.63,(2H, m), 7.14,(1H, d), 2.42,(3H, s), 1.30,(12H, s).
LCMS: Rt 3.65min, MH" 344.

Intermediate 16: N-(3-Iodo-4-methylphenyl)-3-furamide
L
”%
o

3-Furoic acid (2.4g) and HATU (8.15g) in DMF (25ml) were stirred at room
temperature for 15min. HOBT (2.9g), 3-iodo-4-methylaniline (5.0g) and DIPEA
(11.2ml) were added and the mixture was stirred at room temp for 16h. The solvent
was evaporated under vacuum and the residue was partitioned between ethyl acetate
(100ml) and aqueous sodium carbonate (10%, 100ml). The aqueous layer was
extracted with ethyl acetate (50ml) and the combined organic phases were washed
with hydrochloric acid (2N, 75ml), water (75ml) and brine (75ml). The organic phase
was dried (magnesium sulphate) and absorbed onto silica. The silica was applied to a
silica column and eluted with cyclohexane/ethyl acetate (3:1) to give the title
compound.

NMR: 6H [d6-DMSO] 9.92,(1H, b), 8.36,(1H, d), 8.23,(1H, d), 7.80,(1H, t), 7.66,(1H,
dd), 7.29,(1H, d), 6.98,(1H, d), 2.33,(3H, s).
LCMS: Rt 3.52min, MH" 328.

Intermediate 17: N-[4-Methyl-3-(4.4,5.5-tetramethyl-[1.3,2]dioxaborolan-2-yl)-

phenyl]-3-furamide
o| N ,ol
O
o)

N-(3-Iodo-4-methylphenyl)-3-furamide (Intermediate 16) (2.5g)
bis(pinnacolato)diboron (2.13g) potassium acetate (825mg) and PdCl,dppf (312mg) in
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DMEF (20ml) were heated at 80° for 20h. The cooled reaction was absorbed onto
silica and applied to a Varian Bond-Elut SPE cartridge (silica, 10g) and eluted with a
cyclohexane/ethyl acetate gradient. The product fractions were concentrated under
vacuum to give the title compound.

NMR: 8H [d6-DMSO] 9.86,(1H, b), 8.36,(1H, m), 7.86-7.82,(2H, m), 7.77,(1H, 1),
7.14,(1H, d), 6.99,(1H, m), 2.41,(3H, s), 1.30,(12H, s).
LCMS: Rt 3.55min, MH" 328.

Intermediate 18: 4-Methyl-3-(4.4.5.5-tetramethyl-[1.3.2]1dioxaborolan-2-yl)-N-
(thiazol-2-yl)-benzamide

H
N S
Y

4-Methy1—3-(4,4,5,5-tetramethy1—[1,3,2]dioxaborolan—Z-yl)-benzoic acid (Intermediate
4) (2.0g) DIPEA (4ml) and HATU (3.05g) were dissolved in DMF (20ml) and stirred
at room temp for 15min. 2-Aminothiazole (801mg) was added and the mixture was
stirred at room temp for 18h. The solvent was evaporated under vacuum and the
residue was partitioned between ethyl acetate (250ml) and water (S0ml). The organic
phase was washed with hydrochloric acid (2N, 50ml) and aqueous sodium bicarbonate
(1M, 50ml) dried (magnesium sulphate) concentrated under vacuum. The residue was
absorbed onto silica and purified by flash column chromatography eluting with
cyclohexane/ethyl acetate (4:1) to give the title compound (1.72g).

NMR: §H [d6-DMSO] 12.65,(1H, b), 8.32,(1H, d), 8.08,(1H, dd), 7.56,(1H, d),
7.35,(1h, d), 7.28,(1H, d), 2.54,(3H, s), 1.34,(12H, s).
LCMS: Rt 3.66min, MH" 345.
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Intermediate 19: N-(3-Methoxy-phenyl)-4-methyl-3-(4.4,5.5-tetramethyl-
[1,3.2]dioxaborolan-2-yl)-benzamide

0.0

H
N O
o}

4-Methyl-3-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-benzoic acid (Intermediate
4) (2g) was dissolved in DMF (20ml). To this was added 3-methoxyaniline (0.985g),
DIPEA (4ml) and HATU (3.05g). The mixture was stirred for 18 h at room temp.

The solvent was removed under vacuum and the residue was partitioned between ethyl
acetate (250ml) and water (50ml). The organic layer was dried (magnesium sulphate)
concentrated under vacuum and purified using a silica Biotage cartridge (90g) eluting
with 1:4 ethyl acetate/cyclohexane to give the title compound as a white solid (2.06g).

NMR: §H [d6-DMSO] 10.20, (1H, s), 8.17, (1H, s), 7.94-7.91, (1H, dd), 7.45, (1H, s),
7.36-7.32, (2H, 1), 7.25-7.21, (1H, t), 6.68-6.65, (1H, dd), 3.74, (3H, s), 2.53, (3H, s),
1.32, (12H, s).

LCMS: Rt 3.80min, MH" 368.

Intermediate 20: 4-Methyl-3-(4.4.5.5-tetramethyvl-{1.3.2]dioxaborolan-2-yl)-N-
([1,3.4]thiadiazol-2-yl)-benzamide

SN

N_s
T2
4-Methyl-3-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-benzoic acid (Intermediate
4) (2.0g), DIPEA (4ml) and HATU (3.05g) were dissolved in DMF (20ml) and stirred
at room temp for 15min. 2-Aminothiadiazole (810mg) was added and the mixture
was stirred at room temp for 18h. The solvent was evaporated under vacuum and the
residue was partitioned between ethyl acetate (250ml) and hydrochloric acid (2N,
150mi). The aqueous phase was extracted with ethyl acetate (2 x 250ml). The
combined organic extracts were dried (magnesium sulphate) and the solvent was
removed under vacuum. The residue was absorbed onto silica and purified by flash
column chromatography eluting with cyclohexane/ethyl acetate (4:1 then 1:1) to give
the title compound (0.95g).
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NMR: 6H [d6-DMSO] 13.08,(1H, b), 9.22,(1H, s), 8.35,(1H, d), 8.11,(1H, dd),
7.38,(1H, d), 2.55,(3H, s), 1.34,(12H, s).
LCMS: Rt 3.34min, MH" 346.

Intermediate 21: N-Cyclopropylmethyl-4-methyl-3-(4.4,5.5-tetramethyl-
[1.3.2]dioxaborolan-2-yl)-benzamide

Reg

A

4-Methyl-3-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-benzoic acid (Intermediate
4) (2.0g) DIPEA (4ml) and HATU (3.05g) were dissolved in DMF (20ml) and stirred
at room temp for 15min. Cyclopropylmethylamine (568mg) was added and the
mixture was stirred at room temp for 18h. The solvent was removed under vacuum
and the residue was partitioned between ethyl acetate (250ml) and water (50ml). The
organic phase was washed with hydrochloric acid (2N, 50ml) and aqueous sodium
bicarbonate (1M, 50ml) dried (magnesium sulphate) and concentrated under vacuum.
The residue was absorbed onto silica and purified by flash column chromatography
eluting with cyclohexane / ethyl acetate (4:1) to give the title compound (1.73g).

NMR: 8H [d6-DMSO] 8.54,(1H, t), 8.11,(1H, d), 7.82,(1H, dd), 7.26,(1H, d),

3.12,(2H, t), 1.32,(12H, s), 1.03,(1H, m), 0.42,(2H, m), 0.22,(2H, m).
LCMS: Rt 3.47min, MH" 316.

Intermediate 22: Methyl 4-brome-2-hydroxybenzoate

0 -
O/

Br OH

A solution of 4-bromo-2-hydroxybenzoic acid (1.0g) in methanol (10ml) was treated
cautiously with conc. sulphuric acid (0.5ml) then stirred at 75° under nitrogen for 7h.
The mixture was concentrated under vacuum and the residue was partitioned between
ethyl acetate (30ml) and water (30ml). The aqueous layer was re-extracted with ethyl
acetate (30ml) and the combined organic extracts were washed with saturated aqueous
sodium bicarbonate (2x50ml) and water (50ml). The dried (MgSOy) extracts were
concentrated under vacuum to give the title compound as a beige solid (0.7g).
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LCMS: Rt 3.42min.

Intermediate 23: 4-Bromo-N,Z-dihydroxzbenzamide

_OH

i

Br OH

A solution of methyl 4-bromo-2-hydroxybenzoate (Intermediate 22) (0.7g) in dioxan
(5ml) was added dropwise to a solution of hydroxylamine hydrochloride (0.32g) and
sodium hydroxide (0.42g) in water (10ml) then stirred at room temp. for 18h. The
dioxan was removed under vacuum and the residue was stirred with 2N hydrochloric
acid to give a precipitate which was collected by filtration, washed with water and
dried to give the title compound as an off-white solid (0.63g).

LCMS: Rt 2.64min.

Intermediate 24: 6-Bromo-1.2-benzisoxazol-3(2H)-one

OH

Br 0

A solution of carbonyldiimidazole (0.75g) in dry tetrahydrofuran (15ml) was added to
a refluxing solution of 4-bromo-N,2-dihydroxybenzamide (Intermediate 23) (0.56g) in
dry tetrahydrofuran (10ml) then stirred for 2h. The solvent was removed under
vacuum, the residue was suspended in water and 2N hydrochloric acid (10ml) was
added. The resulting precipitate was collected by filtration, washed with water then
cyclohexane and dried to give the title compound as a cream solid (0.37g).

LCMS: Rt 3.30min.

Intermediate 25: 1.1-Dimethylethyl 4-(6-bromo-1,2-benzisoxazol-3-yl)-1-
piperazinecarboxylate




WO 2004/010995 PCT/GB2003/003316

10

15

20

25

38

An ice-bath cooled solution of 6-bromo-1,2-benzisoxazol-3(2H)-one (Intermediate
24) (0.05g) and dry pyridine (0.05ml) in dry dichloromethane (4ml) was stirred under
nitrogen and treated with triflic anhydride (60pL). The solution was stirred at room
temp. for 4h, diluted with cyclohexane then applied to a Varian Bond-Elut SPE
cartridge (silica, 1g) and eluted with dichloromethane to give a yellow oil. The oil was
dissolved in acetonitrile (2ml) treated with 1,1-dimethylethyl 1-piperazinecarboxylate
(0.04g) and diisopropylethylamine (0.05ml) then stirred at 70° under nitrogen for
20h.The cooled reaction mixture was purified on a Varian Bond-Elut SPE cartridge
(silica, 5g) using dichloromethane:methanol to give the title compound as a white
solid (0.016g).

LCMS: Rt 3.62min.

Intermediate 26: 1,1-Dimethyvlethyl 4-(6-{5-[(cyclopropylamino)carbonyl]-2-
methylphenyl}-1.2-benzisoxazol-3-yl)-1-piperazinecarboxylate

HJ
HC CH,

X
()
»

O\/

CcH,
07w

H

A mixture of 1,1-dimethylethyl 4-(6-bromo-1,2-benzisoxazol-3-yl)-1-
piperazinecarboxylate (Intermediate 25) (0.04g), N-Cyclopropyl-4-methyl-3-(4.4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)benzamide ( Intermediate 5) (0.035g), 2N
aqueous sodium carbonate (2ml) and tetrakis(triphenylphosphine)palladium(0) (1mg)
in isopropanol (6ml) was stirred at reflux under nitrogen for 16h. The residue was
absorbed onto silica (Merck 7734) and applied to a Varian Bond-Elut SPE cartridge
(silica, 5g). Elution with dichloromethane:methanol (98:2) gave the title compound as
a cream-solid (0.03g).
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LCMS: Rt 3.50min.

4-morpholinyl)-1.2-benzisoxazole
)
N
jes)
Br 0/

An ice-bath cooled solution of 6-bromo-1,2-benzisoxazol-3(2H)-one (Intermediate
24) (0.15g) and dry pyridine (0.15ml) in dry dichloromethane (12ml) was stirred under
nitrogen and treated with triflic anhydride (180uL). The solution was stirred at room
temp. for 90min, diluted with cyclohexane then applied to a Varian Bond-Elut SPE
cartridge (silica, 5g) and eluted with cyclohexane and dichloromethane to give a
colourless oil. The oil was dissolved in acetonitrile (4ml) treated with morpholine (61
pL) and diisopropylethylamine (0.15ml) then stirred at 70° under nitrogen for 16h.The
cooled reaction mixture was purified on a Varian Bond-Elut SPE cartridge (silica, 5g)
using dichloromethane:ethanol:0.88ammonia to give the title compound as a white
solid (0.03g).

6-Bromo-3-

Intermediate 27:

LCMS: Rt 3.01min.

Intermediate 28: 3-Bromophenyl acetate

o CH,
Crry
Br

Acetic anhydride was added dropwise to an ice-cold solution of 3-bromophenol
(25.5g) in pyridine (25ml) and the solution was then stirred at room temp. for 4h. 2N
Hydrochloric acid (160ml) was added and the mixture was extracted with ether (x2).
The combined organic extracts were washed with water and brine, dried (MgSO,) and
concentrated under vacuum to give the title compound as a brown liquid (30.8g).

LCMS: Rt 3.0min.

Intermediate 29; 1-(4-Bromo-2-hydroxyphenyl)ethanone
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OH o)
CH,

Br

3-Bromophenyl acetate (Intermediate 28) (30.6g) was added portionwise to powdered
aluminium chloride 15.5g) with stirring. The resulting liquid was stirred at 170° under
nitrogen for 1h then at 70° for 2h. 2N Hydrochloric acid (150ml) was added and the
mixture was allowed to cool to room temp. The mixture was extracted with ethyl
acetate (x2) and the solvent was evaporated to leave a dark oil which was purified on
silica (500g) eluting with cyclohexane:ethyl acetate (4:1) to give the title compound as
a slightly coloured a semi-solid (26.8g).

LCMS: Rt 3.2min.

Intermediate 30: Ethyl 3-(4-bromo-2-hydroxyphenyl)-3-oxopropanoate

0] o)
WOACHS
Br OH

A solution of ethyl 3-(4-bromo-2-hydroxyphenyl)-3-oxopropanoate (Intermediate 29)
(3.0g) in dry toluene (10ml) was added dropwise to a stirred suspension of sodium
hydride (60% oil dispersion, 1.54g) in dry toluene (15ml) at reflux under nitrogen.
After the addition stirring was continued for a further 10min then diethylcarbonate
(3.39ml) was added over 30 min. The mixture was then stirred at reflux for 18h. On
cooling, ice-cold 2N hydrochloric (150ml) added and the mixture was extracted with
ethyl acetate (2x100ml). The combined extracts were washed with water and brine,
dried (MgSO4) and concentrated under vacuum. The residue was purified by column
chromatography on silica (100g) eluting with cyclohexane:ethylacetate (10:1) to give
the title compound as a cream solid (2.87g).

LCMS: Rt 3.25min.

Intermediate 31: 7-Bromo-4-hydroxy-2H-chromen-2-one
OH

X

Br (0] (o]



WO 2004/010995 PCT/GB2003/003316

10

15

20

25

30

35

41

A solution of ethyl 3-(4-bromo-2-hydroxyphenyl)-3-oxopropanoate (Intermediate 30)
(2.0g) in dry toluene (20ml) was stirred at reflux under nitrogen for 24h. On cooling
the resulting precipitate was collected by filtration, washed with ether and dried to
give the title compound as a white solid (1.32g).

LCMS: Rt 3.47min.

Intermediate 32: (6-Bromo-1,2-benzisoxazol-3-yl)acetic acid

O

OH

Br 0

Sodium metal (0.36g) was dissolved in dry ethanol (30ml) then treated with
hydroxylamine hydrochloride (1.12g). A solution of 7-bromo-4-hydroxy-2H-
chromen-2-one (Intermediate 31) (1.3g) in dry ethanol ( 30ml) was added and the
mixture was stirred at reflux under nitrogen for 3.5h. On cooling the mixture was
added to 2M aqueous sodium bicarbonate (100ml). Water (100ml) and
dichloromethane (100ml) were added, the phases were separated and the aqueous
layer was washed with more dichloromethane (75ml). The aqueous layer was acidified
by the cautious addition of 2N hydrochloric acid to yield a precipitate which was
collected by filtration and dried to give the title compound as a white solid (1.06g).

LCMS: Rt 2.99min.

Intermediate 33: 1.1-Dimethylethyl 4-[(6-bromo-1,2-benzisoxazol-3-yDacetyl]-1-
piperazinecarboxylate

A suspension of (6-bromo-1,2-benzisoxazol-3-yl)acetic acid (Intermediate 32)
(0.06g) and HATU (0.09g) in dry tetrahydrofuran (2ml) was stirred at room temp. for
5min. 1-Hydroxybenzotriazole (0.03g) and 1,1-dimethylethyl 1-piperazinecarboxylate
(0.04g) were added and the reaction mixture was stirred for a further 18h. The solvent
was removed under vacuum and the residue was partitioned between dichloromethane
and 2N aqueous sodium carbonate. The layers were separated and the organic layer
was applied to a Varian Bond-Elut SPE cartridge (silica, 5g ) eluting sequentially with
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dichloromethane, chloroform, ether and ethyl acetate to give the title compound as a
white solid (0.09g).

LCMS: Rt 3.21min.

Intermediate 34: 1.1-Dimethylethyl 4-[(6-{5-[(cyclopropylamino)carbonyl]-2-
methylphenyl}-1.2-benzisoxazol-3-yl)acetyl]-1-piperazinecarboxylate

9 Hg

N)LOX o
J

CH,

A mixture of 1,1-dimethylethyl 4-[(6-bromo-1,2-benzisoxazol-3-yl)acetyl]-1-
piperazinecarboxylate (Intermediate 33) (0.045g) N-cyclopropyl-4-methyl-3-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)benzamide (Intermediate 5) (0.03g) and 2M
aqueous sodium carbonate (0.65ml) in isopropanol (2.5ml) under nitrogen was treated
with tetrakis(triphenylphosphine)palladium(0) (1mg) then stirred at reflux for 18h. On
cooling the mixture was absorbed onto silica (Merck 7734) and applied to a Varian
Bond-Elut SPE cartridge (silica, 5g). Sequential elution with dichloromethane,
chloroform, ether, ethyl acetate, acetonitrile and acetone yielded the title compound as
a white solid (0.03g).

LCMS: Rt 3.16min.

Intermediate 35: 2-(6-Bromo-1,2-benzisoxazol-3-
hydroxyethyl)acetamide

Br O

A suspension of (6-bromo-1,2-benzisoxazol-3-yl)acetic acid (Intermediate 32)
(0.10g) and HATU (0.18g) in tetrahydrofuran (5ml) was stiired at room temp. for 10
min then treated with 1-hydroxybenzotriazole (0.05g) 2-aminoethanol (0.03ml) and
diisopropylethylamine (0.2ml). The mixture was stirred for a furhter 18h then
concentrated under vacuum. The residuewas partitioned between dichloromethane
(5ml) and 2M aqueous sodium carbonate (5Sml). The organic layer was dried using a
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hydrophobic filter tube then applied to a Varian Bond-Elut SPE cartridge. Sequential
elution with dichloromethane, ether, ethyl acetate, acetonitrile and acetone yieldded
the title compound as a white solid (0.08g).

LCMS: Rt 2.42min.

Intermediate 36: 6-Bromo-3-

Br o

The procedure for Intermediate 35 was followed using piperidine (0.05ml) in place of
2-aminoethanol to give the title compound as a white solid (0.10g).

LCMS: Rt 3.09min.

Intermediate 37: 2-(6-Bromo-1.2-benzisoxazol-3-yl)-N-methylacetamide

o}

Br o

The procedure for Intermediate 35 was followed using a solution of methylamine in
tetrahydrofuran (2M, 0.235ml) in place of 2-aminoethanol to give the title compound
as a white solid (0.10g).

LCMS: Rt 2.59min.

Intermediate 38: 2-(6-Bromo-1,2-benzisoxazol-3-yl)-N-(3-
hydroxypropyl)acetamide

N/\/\OH
N
J

Br

The procedure for Intermediate 35 was followed using 3-aminopropanol (0.04ml) in
place of 2-aminoethanol to give the title compound as a white solid (0.09g).
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LCMS: Rt 2.48min.

Intermediate 39: 2-(6-Bromo-1.2-benzisoxazol-

(cyclopropylmethyl)acetamide

The procedure for Intermediate 35 was followed using cyclopropylmethylamine
(0.04ml) in place of 2-aminoethanol to give the title compound as a white solid

(0.11g).
LCMS: Rt 2.99min.

Intermediate 40: 6-Bromo-3- -1.2-benzisoxazole

Br )

The procedure for Intermediate 35 was followed using pyrrolidine (0.04ml) in place of
2-aminoethanol to give the title compound as a white solid (0.10g).

LCMS: Rt 2.87min.

Intermediate 41;: 2-(6-Bromo-1.2-benzisoxazol-3-yD)-N-ethylacetamide

A\
/
Br o

- The procedure for Intermediate 35 was followed using a solution of ethylamine in

tetrahydrofuran (0.235ml) in place of 2-aminoethanol to give the title compound as a
white solid (0.09g).

LCMS: Rt 2.74min.

Intermediate 42: 2-(6-Bromo-1,2-benzisoxazol-3-yl)-N-cyclopropylacetamide
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Br (Y

The procedure for Intermediate 35 was followed cyclopropylamine (0.03ml) in place
of 2-aminoethanol to give the title compound as a white solid (0.08g).

LCMS: Rt 2.78min.

Intermediate 43: 6-Bromo-3-[2-(4-morpholinyl)-2-oxoethyl]-1.2-benzisoxazole

Br 0o

The procedure for Intermediate 35 was followed morpholine (0.04ml) in place of 2-
aminoethanol to give the title compound as a white solid (0.10g).

LCMS: Rt 2.69min.

Intermediate 44: 2-(6-Bromo-1,2-benzisoxazol-3-y1)-N-{[3-
(methyloxy)phenyllmethyl}acetamide

Br 0o

The procedure for Intermediate 35 was followed 3-methoxybenzylamine (0.06ml) in
place of 2-aminoethanol to give the title compound as a white solid (0.10g).

LCMS: Rt 3.20min.
Intermediate 45: 2-(6-Bromo-1,2-benzisoxazol-3-y1)-N-1,3-thiazol-2-ylacetamide
S H o]
r
—N

\
O

Br
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The procedure for Intermediate 35 was followed 2-amino-1,3-thiazole (0.05ml) in
place of 2-aminoethanol to give the title compound as a white solid (0.06g).

LCMS: Rt 3.11min.

~-1,2-benzisoxazole

O\/

A solution of Intermediate 1 (0.06g), 1-methylpiperazine (0.05ml) and
diisopropylethylamine (0.1ml) in DMF (0.5ml) was stirred at 65° for 4h. The reaction
mixture was partitioned between ethyl acetate and saturated aqueous sodium hydrogen
carbonate, the phases were separated and the aqueous layer was re-extracted with

ethyl acetate. The organic extracts were washed with water (x2) and brine, dried using
a hydrophobic filter tube and concentrated under a stream of nitrogen. The residue
was purified on a Varian Bond-Elut SPE cartridge (silica, 2g) eluting with
dichloromethane:methanol:ethylamine (100:0:1 to 95:5:1) to give the title compound
as a pale yellow solid (0.04g).

LCMS: Rt 2.07min.

Intermediate 47: 6-Bromo-3-(1-piperidinylmethyl)-1,2-benzisoxazole

B (0]

The procedure for Intermediate 46 was followed using piperidine (0.05ml) in place of
1-methylpiperazine. Elution of the SPE cartridge with cyclohexane:ethyl
acetate:triethylamine (100:0:1 to 80:20:1) gave the title compound as a pale yellow
solid (0.03g).

LCMS: Rt 2.00min.

Intermediate 48: 6-Bromo-3-(4-morpholinylmethyl)-1.2-benzisoxazole
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Br o

The procedure for Intermediate 46 was followed using morpholine (0.05ml) in place
of 1-methylpiperazine. Elution of the SPE cartridge with cyclohexane:ethyl
acetate:triethylamine (100:0:1 to 66:33:1) gave the title compound as a pale yellow
solid (0.04g).

LCMS: Rt 2.46min.

Intermediate 49: 6-Bromo-3-

Br (S

The procedure for Intermediate 46 was followed using pyrrolidine (0.05ml) in place of
1-methylpiperazine. Elution of the SPE cartridge with cyclohexane:ethyl
acetate:triethylamine (100:0:1 to 80:20:1) gave the title compound as a pale yellow
solid (0.03g).

LCMS: Rt 1.88min.

Intermediate 50: 4-Brome-2-fluorobenzaldehyde oxime

Br F

A solution of hydroxylamine in water (50%, 5ml) was added to a solution of 4-bromo-
2-fluorobenzaldehyde (1.0g) in ethanol (Sml) and the mixture was stirred at room
temp. for 66h. The ethanol was removed under vacuum and the aqueous residue as
extracted with ethyl acetate (x2). The organic extracts were washed with water and
brine, dried (MgSO4) and concentrated under vacuum. The residue was purified on a
Varian Bond-Elut SPE cartridge (silica, 20g) eluting with cyclohexane:ethyl acetate
(100:0 to 50:50) to give the title compound as a white solid (0.94g).

LCMS: Rt 3.15min.
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Intermediate 51: 4-Bromo-2-fluoro-N-hydroxybenzenecarboximideyl chloride

Cl

o—=

Br F

N-Chlorosuccinimide (0.075g) was added to a solution of 4-bromo-2-
fluorobenzaldehyde oxime (Intermediate 50) (0.44g) in DMF (1ml) then heated for
several minutes at 55°. The mixture was allowed to cool to <50° then more N-
chlorosuccinimide (0.22g) was added. After a few minutes the mixture was allowed to
cool to room temp. then partitioned between water and ether. The layers were
separated, the aqueous layer was re-extracted with ether (x2) and the combined
organic extracts were washed with water and brine, dried (MgSO4) and concentrated
under vacuum to give a white solid (0.46g).

LCMS: Rt3.11.

Intermediate 52: 4-Bromo-N-cyclopropyl-2-fluoro-N'-
hydroxybenzenecarboximidamide

Br F

Cyclopropylamine (1.6ml) was added dropwise to an ice-cold solution of 4-bromo-2-
fluoro-N-hydroxybenzenecarboximidoyl chloride (Intermediate 51) (0.59g) in dry
ether (25ml) under nitrogen. After the addition the mixture was allowed to warm to
room temp. then stirred for 18h. The resulting precipitate was collected by filtration
then purified by column chromatography on silica eluting with cyclohexane:ethyl
acetate (3:2) to give the title compound as a white solid (0.435g).

LCMS: Rt2.69min.

Intermediate 53: 6-Bromo-N-cyclopropyl-1,2-benzisoxazol-3-amine

jon’
Br O/
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1,8-Diazabicyclo[5.4.0Jundec-7-ene (0.12ml) was added to 4-bromo-N-cyclopropyl-2-
fluoro-N'-hydroxybenzenecarboximidamide (Intermediate 52) (0.2g) in
tetrahydrofuran (2ml) then heated at 150° in a microwave for 70min. The mixture was
applied to a Varian Bond-Elut SPE cartridge (silica, 20g) then eluted with
cyclohexane:ethyl acetate (100:0 to 80:20) to give the title compound as a white solid
(0.139).

LCMS: Rt 3.16min.

Intermediate 54: Methyl (4-bromo-2-nitrophenylacetate

Br

Conc. hydrochloric acid (1ml) was added to a solution of (4-bromo-2-
nitrophenyl)acetic acid (7.07g) and the solution was stirred under reflux for 5h. The
solvent was evaporated to leave the title compound as a crystalline brown solid
(7.39g).

LCMS: Rt 3.13min.

Intermediate 55: Ethyl 6-bromo-1.2-benzisoxazole-3-carboxylate

O
AN\,
H,C (0]
N\
0 Br

Sodium metal (0.09g) was dissolved in absolute ethanol (2ml) under nitrogen. A
solution of methyl (4-bromo-2-nitrophenyl)acetate (Intermediate 54) (1.0g) in ethanol
(8ml) was treated with isoamyl nitrite (0.6ml) followed by the solution of sodium
ethoxide, yielding a black mixture. The mixture was stirred at 60° for 90min then left
at room temp. for 18h. 2N Hydrochloric acid (20ml) was added and the mixture was
extracted with ethyl acetate (2x20ml). The combined organic extracts were washed
with water (x2) and brine, dried using a hydrophobic filter tube and concentrated
under vacuum. The residue was purified on a Varian Bond-Elut SPE cartridge eluting
with cyclohexane:ethyl acetate (100:0 to 97:3) to give the title compound as a cream
coloured solid (577mg).
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LCMS: Rt 3.40min.

Intermediate 56: 6-Bromo-N-(cyclopropylmethyl)-1,2-benzisoxazole-3-

carboxamide

vah v

\
0 Br

A solution of ethyl 6-bromo-1,2-benzisoxazole-3-carboxylate (Intermediate 55)
(0.05g) and cyclopropylamine (0.03ml) in methanol (1ml) was stirred at reflux for 6h.
The solvent was evaporated and the residue was triturated with ether to give the title
compound as a white solid (0.04g).

Intermediate 57: 6-Bromo-N-propyvl-1.2-benzisoxazole-3-carboxamide

Br

The procedure for Intermediate 56 was followed using propylamine (0.025ml) in place
of cyclopropylmethylamine to give the title compound as a white solid (0.04g).

LCMS: Rt 3.30min.

Intermediate 58: 6-Bromo-N-methyl-1,2-benzisoxazole-3-carboxamide

O

Br
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The procedure for Intermediate 56 was followed using a solution of methylamine in
methanol (2M, 0.45ml)) in place of cyclopropylmethylamine to give the title
compound as a white solid (0.03g).

LCMS: Rt 2.92min.

Intermediate 59: 6-Bromo-N.N-dimethyl-1,2-benzisoxazole-3-carboxamide

Br
The procedure for Intermediate 56 was followed using a solution of dimethylamine in
methanol (2M, 0.13ml)) in place of cyclopropylmethylamine to give the title
compound as a white solid (0.02g).

LCMS: Rt 2.88min.

Intermediate 60: 6-Bromo-N-cyclopropyl-1.2-benzisoxazole-3-carboxamide

Br

The procedure for Intermediate 56 was followed using cyclopropylamine (0.025ml) in
place of cyclopropylmethylamine to give the title compound as a white solid (0.05g).

LCMS: Rt 3.30min.

Intermediate 61: 3-Bromo-N-cyclopropyl-3-fluoro-4-methylbenzamide

Br
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3-Fluoro-4-methylbenzoic acid (0.46g) was added to a stirred mixture of bromine
(2.31ml) and iron powder (0.25g) under nitrogen. The reaction was stirred at 20°C for
4h and then left to stand for 16h. Sodium thiosulphate solution (200ml) was added
and the product was extracted into ethyl acetate (3 x 150ml). Ethyl acetate extracts
were combined and concentrated under vacuum. The crude product was dissolved in
DMF (7ml) and cyclopropylamine (0.28ml) 1-hydroxybenzotriazole (0.405g) 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (0.575g) and
diisopropylethylamine (0.52ml) were added. The mixture was stirred for Sh at 20°C.
The solvent was removed under vacuum and the residue was partitioned between ethyl
acetate and water. The combined organic extracts were washed with aqueous sodium
hydrogen carbonate and hydrochloric acid (0.5M) dried (MgSO,) and concentrated
under vacuum. The residue was purified by column chromatography on silica eluting
with cyclohexane:ethyl acetate (6:1) to give the title compound (359mg).

LCMS: MH' 272.

Intermediate 62: N-Cyclopropyl-3-fluoro-4-methyl-5-(4.4.5.5-tetramethyl-1.3.2-
dioxaborolan-2-yl)benzamide

HC CH,

'3 3
HSC%CHS

(@) (o}
~g”

H,C.
]: l N
F I W

3-Bromo-N-cyclopropyl-5-fluoro-4-methylbenzamide (Intermediate 61) (900mg),
bispinnacolatodiboron (4.5g), potassium acetate (2.1g) and PdCl,dppf (75mg) were
mixed in DMF (40ml) and heated at 100°C for 18h. The cooled reaction was
absorbed onto silica and applied to a Varian Bond Elut SPE cartridge (silica, 2 x 10g)
and eluted with an cyclohexane:ethyl acetate (100:0 to 94:6). The solvent was under
vacuum and the residue was recrystallised from cyclohexane to give the title
compound (260mg).

LCMS: Rt 3.39mins.

Intermediate 63: N-Cyclopropyl-3-fluoro-5-iodo-4-methylbenzamide
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H,C |
F HW
o

N-Iodosuccinimide (22.5g) was added in portions to a solution of 3-fluoro-4-
methylbenzoic acid (15.4g) in trifluoromethanesulphonic acid (100ml) at 0°C over 3h
and the mixture was allowed to warm to room temp overnight. The reaction mixture
was poured into ice/water (400ml) and the precipitate was collected by filtration and
washed with water. The solid was dissolved in ethyl acetate, washed with aqueous
sodium thiosulphate (x2) and brine, dried (MgSOy) and the solvent was removed
under vacuum. The residue was treated with thionyl chloride (30ml) and heated at
100°C for 2.5h. Excess thionyl chloride was removed under vacuum and the residue
was dissolved in dichloromethane (100ml). Sodium carbonate (25g ) and
cyclopropylamine (13ml) were added to the solution and the mixture was stirred at
room temp. for 72h. The mixture was filtered and the residue was washed with
dichloromethane and ethyl acetate. The combined filtrate and washings were
concentrated under vacuum. The residue was purified by column chromatography on
silica eluting with cyclohexane:ethyl acetate (78:22 to 72:28) to give the title
compound.

LCMS: Rt 3.16min.

Intermediate 64: {5-[(Cyclopropylamino)carbonyl]-3-fluoro-2-

methylphenyllboronic acid
HO\B _OH
H,C
i .
O -

N-Cyclopropyl-5-fluoro-3-iodo-4-methylbenzamide (Intermediate 63) (5g) in
tetrahydrofuran (75ml) was cooled to 0°C then treated with sodium hydride (60% oil
dispersion, 1.23g) portionwise over 10minutes. Once effervescence had ceased the
reaction was cooled to -75°C and n-butyl lithium (1.6M in hexanes, 20ml) was added
over 25min maintaining a temperature of <-70°C. Triisopropyl borate (8ml) was
added over 10min and the mixture was stirred at -70°C for 4h. Water (20ml) was
added and the mixture was allowed to warm to 5°C. The solvent was removed under
vacuum and the residue was partitioned between saturated aqueous ammonium
chloride and ethyl acetate. The organic phase was washed with saturated aqueous
ammonium chloride and brine, dried (Na;SO4) and concentrated under vacuum. The
residue was dissolved in dichloromethane/ethyl acetate and purified by column
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chromatography on silica eluting with dichloromethane:ethyl acetate (95:5 to 0:100)
then methanol to give the title compound.

LCMS: Rt 2.19min.

Intermediate 65: 1-A cetyl-6-bromo-1H-indazole

Br )\
07 cH,

A solution of 4-bromo-2-methylaniline (10.0g) in chloroform (100ml) was treated
with acetic anhydride (11.5g) and potassium acetate (5.8g) then stirred at 55° for 5h to
give a thick suspension. t-Butyl nitrite (19.2ml) and 18-crown-6 (28.4g) were added to
give a solution which was stirred at 55° for a further 21h. The solvent was evaporated
and the oily residue which was eluted through a pad of silica (150g) using
cyclohexane:ethyl acetate (4:1). The solvent was evaporated and the residue was
purified by column chromatography on silica eluting with cyclohexane:ethyl acetate
(20:1 to 8:1) to give the title compound (5.08g).

LCMS: Rt 3.20min.

Intermediate 66: (4-Bromo-2-nitrophenyDmethyl 4-fluorophenyl sulfide

To a solution of 4-bromo-1-(bromomethyl)-2-nitrobenzene (0.60g) in tetrahydrofuran
(10ml) was added 4-fluorothiophenol (1.2ml) and diisopropylethylamine (0.45ml).
After stirring for 2h the mixture was concentrated under vacuum and purified by
column chromatography on silica, eluting with petroleum ether (40-
60°):dichloromethane (9:1 to 8:1) to give the title compound (0.52g).

LCMS: Rt 3.73 min.

Intermediate 67: (4-Bromo-2-nitrophenyl)methyl 4-fluorophenyl sulfone
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A suspension of oxone (3.55g) in water (8ml) was added to a solution of (4-bromo-2-
nitrophenyl)methyl 4-fluorophenyl sulfide (Intermediate 66) (0.52g) in acetonitrile
(10ml). The mixture was stirred for 5h filtered and the residue was washed with ethyl
acetate. The biphasic filtrate was separated, the aqueous layer was re-extracted with
ethyl acetate (2 x 50ml) and the combined organic extracts were washed with aqueous
sodium metabisulphite (5%, 100ml) and brine. The dried (MgSO4) extracts were
concentrated under vacuum to give the title compound (0.56g).

LCMS: Rt 3.33min.

Intermediate 68: (5-Bromo-2-{[(4-fluorophenyl)sulfonylimethyl}phenyDamine

0=8=0

Br NH,

Saturated ammonium chloride (2.2ml) and iron powder (0.25g) was added to a
suspension of (5-bromo-2-{[(4-fluorophenyl)sulfonylJmethyl } phenyl)amine
(Intermediate 67) (0.56g) in toluene (10ml) then stirred for 18h at reflux. The mixture
was cooled and evaporated to give a white solid which was partitioned between ethyl
acetate (3 x 20ml) and saturated aqueous sodium bicarbonate (15ml). The dried
(MgSOy) organic extracts were concentrated under vacuum to give the title compound
(0.42g).

LCMS: Rt 3.16 min.

Intermediate 69: 6-Bromo-3-[(4-fluorophenyl)sulfonyli-1H-indazole
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To a suspension of (5-bromo-2-{[(4-fluorophenyl)sulfonyllmethyl } phenyl)amine
(Intermediate 68) (0.42g) in chloroform (10ml) was added potassium acetate (0.135g)
and acetic anhydride (0.24ml). The mixture was heated under nitrogen at reflux for
18h. 18-Crown-6 (0.64g) and tert-butylnitrite (0.435ml) were added and the mixture
was stirred at reflux for a further 42h. The mixture was concentrated under vacuum
and the residue was purified by column chromatography on silica eluting with
cyclohexane:ethylacetate (4:1) to give the title compound (0.16g).

LCMS: Rt 3.43 min.

Intermediate 70: 6-Bromo-3-[(4-fluorophenyl)sulfonyl]-1-({[2-

(trimethylsilyl)ethyljoxy}methyl )-1H-indazole

)

O=S=0

[

H,C\ _CH,

CH,

Sodium tert-butoxide (0.035g) was added to an ice-cold solution of 6-bromo-3-[(4-
fluorophenyl)sulfonyl]-1H-indazole (Intermediate 69) (0.11g) in tetrahydrofuran
(1.5ml). 2~(Trimethylsilyl)ethoxymethyl chioride (0.06ml) was then added and the
mixture was warmed to room temp. over 1h. The reaction was quenched using 2M
aqueous ammonia (1ml) and methanol (1ml) the solvent was evaporated and the
residue was purified on a Varian Bond-Elut SPE cartridge, eluting with
cyclohexane:dichloromethane (100:0 to 0:100) to give the title compound (0.67g).

LCMS: Rt 4.09min.
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Intermediate 71: N-Cyvclopropyl-3-[3-[(4-fluorophenyDsulfonyl]-1-({[2-
trimethyvlsilvDethvl]oxyYmethyl)-1H-indazol-6-yl]-4-methylbenzamide

A mixture of 6-bromo-3-[(4-fluorophenyl)sulfonyl]-1-({[2-

(trimethylsilyl)ethyl]oxy }methyl)-1H-indazole (Intermediate 70) (0.06g) N-
cyclopropyl-4-methyl-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzamide
(Intermediate 5) (0.04g) aqueous sodium carbonate (1M, 0.66ml) and
tetrakis(triphenylphosphine)palladium(0) (0.015g) in 1,2-dimethoxyethane (4ml) was
stirred at reflux under nitrogen for 18h. The mixture was concentrated under vacuum
and the residue was purified on a Varian Bond-Elut SPE cartridge, eluting with
cyclohexane:ethyl acetate (100:0 to 50:50) to give the title compound (0.05g).

LCMS: Rt 3.91min.

Intermediate 72: (4-Bromo-2-nitrophenyl)methyl methyl sulfide

CH
S/ 3

O

Z
N ;

Br

o=

A suspension of 4-bromo-1-(bromomethyl)-2-nitrobenzene (1.0g) and sodium
methanethiolate (0.285g) in tetrahydrofuran (20ml) was stirred under nitrogen for 60h.
The solvent was evaporated, chloroform (50ml) was added and the rsidual solid was
removed by filtration. The filtrate was comncentrated under vacuum to give the title
compound (0.89g).

LCMS: Rt 3.35min.

Intermediate 73: (4-Bromo-2-nitrophenyl)methyl methyl sulfone
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A suspension of oxone (7.94g) in water (16ml) was added to a solution of (4-bromo-
2-nitrophenyl)methyl methyl sulfide (Intermediate 72) (0.52g) in acetonitrile (20ml).
The mixture was stirred for 5h filtered and the residue was washed with ethyl acetate.
The biphasic filtrate was separated, the aqueous layer was re-extracted with ethyl
acetate (2 x 50ml) and the combined organic extracts were washed with aqueous
sodium metabisulphite (5%, 100ml) water and brine. The solution was dried using a
hydrophobic filter tube then concentrated under vacuum to give the title compound
(0.35g).

LCMS: Rt 2.72min.

Intermediate 74: {5-Bromo-2-[(methylsulfonyl)methyl]phenyl}amine

S//O
Br NH

2

Tin(I) chloride. dihydrate (1.34g) was added to a stirred suspension of (4-bromo-2-
nitrophenyl)methyl methyl sulfone (Intermediate 73) in dry ethanol (10ml) and the
mixture was stirred at 50° under nitrogen for 2.5h. The solvent was evaporated and the
residue was partitioned between aqueous sodium hydroxide (2M, 30ml) and
dicloromethane (200ml). The organic phase was dried using a hydrophobic filter tube
and concentrated under vacuum to give the title compound (0.26g).

LCMS: Rt 2.42min.

Intermediate 75: 6-Bromo-3-(methylsulfonyl)-1H-indazole
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To a suspension of {5-bromo-2-[(methylsulfonyl)methyljphenyl}amine (Intermediate
74) (0.26g) in chloroform (8ml) was added potassium acetate (0.11g) and acetic
anhydride (0.195ml). The mixture was heated under nitrogen at reflux for 18h. 18-
Crown-6 (0.26g) and tert-butylnitrite (0.35ml) were added and the mixture was stirred
at reflux for a further 88h. The mixture was concentrated under vacuum and the
residue was purified by column chromatography on silica eluting with
cyclohexane:ethylacetate (4:1 to 1:1) to give the title compound (0.14g).

LCMS: Rt 2.85min.

Intermediate 76: 6-Bromo-3-(methylsulfonyl)-1-({[2-
trimethylsilyl)ethylloxy}methyl)-1H-indazole

Sodium tert-butoxide (0.057g) was added to an ice-cold solution of 6-bromo-3-
(methylsulfonyl)-1H-indazole (Intermediate 75) (0.14g) in tetrahydrofuran (1.5ml). 2-
(Trimethylsilyl)ethoxymethyl chloride (0.11mi) was then added and the mixture was
warmed to room temp. over lh. The reaction was quenched using 2M aqueous
ammonia (Iml) and methanol (1ml) the solvent was evaporated and the aqueous
residue was extracted with ethyl acetate. The organic extracts were dried using a
hydrophobic filter tube and concentrated under vacuum to give the title compound
(0.67g).

LCMS: Rt 3.81min.

A mixture of 6-bromo-3-(methylsulfonyl)-1-({ [2-(trimethylsilyl)ethyl]oxy }methyl)-
1H-indazole (Intermediate 76) (0.18g) N-cyclopropyl-3-fluoro-4-methyl-5-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)benzamide (Intermediate 62) (0.14g) aqueous
sodium carbonate (1M, 1.32ml) and tetrakis(triphenylphosphine)palladium(0) (0.01g)
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in isopropanol (2ml) was stirred at reflux under nitrogen for 18h. The mixture was
concentrated under vacuum and the residue was purified by column chromatography
on silica eluting with cyclohexane:ethyl acetate (2:1) to give the title compound
(0.15g).

LCMS: Rt 3.82min.

Intermediate 78: 1-Acetyl-5-bromo-3-methyl-1H-indazole

Br

A solution of 4-bromo-2-ethylaniline (1.09g) in chloroform (20ml) was stirred at
room temp. then treated with potassium acetate (0.49g) followed by acetic anhydride
(0.95ml). 18-Crown-6 (0.26g) and #-butylnitrite (1.32ml) were added after 30 min and
the mixture was stirred at reflux for 18h. The reaction mixture was diluted with
chloroform and washed with saturated aqueous sodium hydrogen carbonate. The
organic phase was separated using a hydrophobic frit and the solvent was evaporated
to give the title compound as a brown solid (1.0g).

NMR: H[CDCI3] 8.30 (1H, d), 7.79 (1H, s), 7.63 (1H, d), 2.74 (3H, s), (2.55 (3H, s).
General Method A

The halide (30pumoles) was dissolved in DME or DMF (0.4 - 0.5ml). The boronate
ester (30pmoles in 0.2ml DME or DMF), sodium carbonate (10% aqueous solution,
0.25ml) and

(A) tetrakis (triphenylphosphine) palladium (3.5umoles in 0.1ml DME) or

(B) FibreCat™ 1001 (12mg )

were added and the mixture was heated under nitrogen at 80° for 18h. The reaction
mixture was

(A)filtered through silica (100mg) and washed with methanol

(B) filtered through Celite and washed with DME or DMF.

The solvent was evaporated and the residue was dissolved in DMSO (0.25ml) and
purified by preparative mass-directed LC-MS.

General Method B

A solution of N-cyclopropyl-3-(1H-indazol-5-yl)-4-methylbenzamide (Example 17,
30mg) in dichloromethane (2ml) was added to the sulfonyl chloride (0.11mmol).
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Pyridine (50pmol) was added and the solution was stirred at 20° for 18h (if a solution
is not generated a substantial quantity of the 2-substituted product is formed). The
solvent was evaporated and the residue was purified by column chromatography on
silica eluting with cyclohexane:ethyl acetate (4:1 to 1:1).

General Method C

A solution of N-cyclopropyl-3-(1H-indazol-5-yl)-4-methylbenzamide (Example 17, or
N-cyclopropyl-3-fluoro-5-(1H-indazol-5-yl)-4-methylbenzamide (Example 60)
(100mg) in DMF (3ml) was treated with sodium hydride (60% dispersion in oil,
16.5mg) under nitrogen. After 10 min the sulphonyl chloride (1.2equiv) was added
and the suspension was stirred at room temp. for 16h. Methanol (5ml) was added, the
solvent was evaporated and the crude product was purified by column
chromatography on silica eluting with a cyclohexane:ethyl acetate gradient or by
reverse phase preparative Hplc.

General Method D

The solution of the ester methyl (5-{5-[(cyclopropylamino)carbonyl]-2-

methylphenyl }-1H-indazol-1-yl)acetate (Example 117) or methyl (5-{5-
[(cyclopropylamino)carbonyl]}-3-fluoro-2-methylphenyl }-1H-indazol-1-yl)acetate
(Example 123) (0.015g) in methanol (0.2ml) was treated with an amine (3 equiv) then
stirred at 65° under nitrogen for 18h. The methanol was evaporated and the residue, in
chloroform, was applied to a Varian SCX-2 ion exchange column and eluted with
chloroform:methanol (9:1). If required the product was further purified by reverse
phase preparative Hplc.

Example 1: N-Cyclopropyl-4-methyl-3-(3-piperidin-4-yl-1.2-benzisoxazol-6-

ybenzamide

H

9.
(

OHV

Example 1 was prepared by General Method A using 6-bromo-3-piperidin-4-yl-1,2-
benzisoxazole and Intermediate 5.

NMR: §H [ d6-DMSO ] 8.43 (14, s), 8.08 (1H, d), 7.75 (3H, m), 7.43(2H, t), 3.6 (1H,
m), 3.4(2H, m) 3.12 (2H, m), 2.85 (2H, m), 2.3 (3H, s), 2.2 (2H, m), 2.1 (2H, m), 0.67
(2H, m), 0.56 (2H, m).
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LCMS: Rt 2.31min, MH376.

Example 2 was prepared by General Method A using 6-bromo-3-piperidin-4-yl-1,2-
benzisoxazole and Intermediate 10.

NMR: 6H [d6-DMSO] 10.09 (1H, s), 8.09 (1H, d), 7.94 (1H, dd), 7.91 (1H, brs), 7.82
(1H, brs), 7.51 (1H, d), 7.47 (1H, d), 7.39 (1h, brs), 7.29 (1H, brd), 7.19 (1H, t), 6.70
(1H, dd), 3.74 (4H, apparent t), 3.48 (1H, brm), 3.29 (2H, brd), 3.09 (4H, apparent t),
2.95 (2H, brt), 2.34 (3H, s), 2.15 (2H, brd), 2.01 (2H, brt).

LCMS: Rt 2.56min, MH497.

Example 3: N-[4-Methyl-3-(3-piperidin-4-yl-1.2-benzisoxazol-6-yDphenyl]-2-
pyrrolidin-1-ylisonicotinamide

H
N

—=N
A
O

C
SUWVs

Example 3 was prepared by General Method A using 6-bromo-3-piperidin-4-yl-1,2-
benzisoxazole and Intermediate 13.

NMR: 6H [ d6-DMSO ] 10.3 (1H, s), 8.4 (1H, s), 8.2 (1H, d), 8.05 (1H,d), 7.75 (3H,
m), 7.4(1H, d), 7.3 (1H, d), 6.95(1H, d), 6.85 (1H, s), 3.45 (4H, m), 3.2 (2H, d),
2.9(2H, t), 2.25 (3H, s), 2.1(2H, d), 1.95 (4H, m).

LCMS: Rt 2.26min, MH482.
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Example 4: N-[4-Methyl-3-(3-methyl-1,2-benzisoxazol-6-yl)phenyl]-2-pyrrolidin-
1-ylisonicotinamide

—N

\

o)

prda

&

5 A mixture of 6-bromo-3-methyl-1,2-benzisoxazole (11mg), N-[4-methyl-3-(4,4,5,5-
tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-2-pyrrolidin-1-yl-isonicotinamide
(Intermediate 13, 15mg) and aqueous sodium carbonate (0.5M, 0.25ml) in anhydrous
DME (1ml) was degassed then stirred under nitrogen. A solution of
tetrakis(triphenylphosphine)palladium(0) (2.5mg) in DME (0.25ml) was added and

10  the mixture was stirred at 80° for 16h. The solvent was removed under vacuum and
the residue was partitioned between dichloromethane and water. The organic layer
was separated using a hydrophobic filter, the solvent was evaporated and the residue
was purified by column chromatography on silica, eluting with a cyclohexane-ethyl
acetate gradient to give the title compound as an oil (5.6mg).

0] ~N

15
NMR §H [d6-DMSO, 600MHz ] 10.3 ( 1H, br.s ), 8.18 (1H, d), 7.93 (1H, d ), 7.74 (
1H,dd), 7.71 (1H,d), 7.67 (1H,s),7.37 (1H,d ), 7.37 (1H,d ), 6.97 (1H, d ),
6.86 (1H, s), 3.43 (4H, br.t ), 2.60 (3H, s ), 2.22 (3H, s ), 1.96 (4H, br.t ).
LC-MS: Rt 2.91min, MH+ 413.

20
Example 5: N-[4-Methyl-3-(3-methyl-1.2-benzisoxazol-6-yl)phenyl]thiophene-3-
carboxamide
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Example 5 was prepared in a similar manner to Example 4 using 6-bromo-3-methyl-
1,2-benzisoxazole (11mg) and N-[4-methyl-3-(4,4,5,5-tetramethyl-
[1,3,2]dioxaborolan-2-yl)-phenyl]-3-thiopheneamide (Intermediate 15, 17mg) to give
an oil (8.5mg).

NMR SH [d6-DMSO, 600MHz ] 10.06 ( 1H, br.s ), 8.32 ( 1H, dd ), 7.93 ( 1H, d),
7.73 (1H, dd ), 7.69 ( 1H, d ), 7.67 ( 1H, br.s ) 7.64 ( 1H, dd), 7.62 ( 1H, dd ), 7.37 (
1H, dd), 7.31 ( 1H, d ), 2.60 ( 3H, 5), 2.21 (3H, s).

LC-MS: Rt 3.51min, MH+ 349.

-3-furamide

O//l\@

Example 6 was prepared in a similar manner to Example 4 using 6-bromo-3-methyl-
1,2-benzisoxazole (11mg) and N-[4-methyl-3-(4,4,5,5-tetramethyl-
[1,3,2]dioxaborolan-2-y1)-phenyl]-3-furamide (Intermediate 17, 16mg) to give the title
compound as an oil (8.6mg).

LC-MS: Rt 3.39, MH+ 333.

Example 7: 4-Methyl-3-(3-methyl-1,2-benzisoxazol-6-y1)-N-(3-morpholin-4-
ylphenyl)benzamide ‘
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Example 7 was prepared in a similar manner to Example 4 using 6-bromo-3-methyl-
1,2-benzisoxazole (11mg) and 4-methyl-N-(3-morpholin-4-yl-phenyl)-3-(4,4,5,5-

tetramethyl-[1,3,2]dioxaborolan-2-yl)-benzamide (Intermediate 9, 21mg) to give the
title compound as an oil (9.6mg).

NMR §H [d6-DMSO, 600MHz ] 10.07 ( 1H, br.s), 7.96-7.88 ( 3H, m), 7.76 ( 1H, S),
7.50 (1H,d),7.46 (1H,d),7.38 (1H, br.s ), 7.28 (1H, br.d ), 7.18 ( 1H, t ), 6.70 (
1H,dd ), 3.74 (4H, m ), 2.60 (3H, s ), 2.32 (3H, s).

LC-MS: Rt 3.47min, MH+ 428.

Example 8: 4-Methyl-3-(3-methyl-1.2-benzisoxazol-6-y1)-N-(1,3-thiazol-2-
yDbenzamide

HN N
),

Example 8 was prepared in a similar manner to Example 4 using 6-bromo-3-methyl-
1,2-benzisoxazole (11mg) and N-(thiazol-2-yl)-4-methyl-3-(4,4,5,5-tetramethyl-
[1,3,2]dioxaborolan-2-yl)-benzamide (Intermediate 18, 17mg) followed by
purification via mass directed autoprep to give the title compound as an oil (1.3mg).

LC-MS: Rt 3.45min, MH+ 350.
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3-methyl-1.2-benzisoxazol-6-

5 [Example 9 was prepared in a similar manner to Example 4 using 6-bromo-3-methyl-
1,2-benzisoxazole (11mg) and N-cyclopropyl-4-methyl-3-(4,4,5,5-tetramethyl-
[1,3,2]dioxaborolan-2-yl)-benzamide (Intermediate 5, 15mg) to give the title
compound as an oil (8.5mg).

10 NMR 6&H [d6-DMSO, 600MHz] 8.43 (1H, br.d),7.92 (1H,d),7.78 (1H, dd ), 7.74
(1H,d), 7.70 (1H, s ), 7.42-7.37 ( 2H, 2xd"), 2.85 (1H, m ), 2.60 (3H, s ), 2.27 (3H,
$),0.67 (2H, m), 0.55 (2H, m).

LC-MS: Rt 3.19min, MH+ 307.

15 Example 10: N-[4-Methyl-3-(3-methyl-1.2-benzisoxazol-5-yDphenyl]-2-
pyrrolidin-1-ylisonicotinamide

0-N
\

®
L,

0 Z ]
~_N

A

Example 10 was prepared in a similar manner to Example 4 using 5-bromo-3-methyl-

20  1,2-benzisoxazole (11mg) and N-[4-methyl-3-(4,4,5,5-tetramethyl-
[1,3,2]dioxaborolan-2-yl)-phenyl]-2-pyrrolidin-1-yl-isonicotinamide (Intermediate 13,
16mg) to give the title compound as an oil (6.6).
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LC-MS: Rt 2.91min, MH+ 413.

Example 11: N-Cyclopropyl-3-[3-({[2-hvdroxy-1-

hydroxymethyl)ethyllamino }methyl)-1,2-benzisoxazol-6-yl]-4-methylbenzamide

HO

oL
H —N

A mixture of 2-[(6-bromo-1,2-benzisoxazol-3-yl)methylJamino-1,3-propanediol
(Intermediate 2, 8mg), N-cyclopropyl-4-methyl-3-(4,4,5,5-tetramethyl-
[1,3,2]dioxaborolan-2-yl)-benzamide (Intermediate 5, 10mg) aqueous sodium
carbonate (1M, 0.1ml) and tetrakis(triphenylphosphine)palladium(0) (1mg) in 2-
propanol (0.2ml) was stirred at 80° under nitrogen for 18h. The solvent was
evaporated and the residue was purified on a Varian Bond-Elut SPE cartridge (silica,
500mg) using a dichloromethane-methanol elution gradient (19:1 to 9:1) to give the
title compound as an oil (3mg).

NMR &H [d6-DMSO] 8.43 (1H, br.d ), 8.08 (1H, d ), 7.80 ( 1H, dd ), 7.75 ( 1H, d ),
7.73 (1H, br.s ), 7.40 (2H, 2xd ), 4.48 (2H, br.t ), 4.24 (2H, s ), 3.42 (4H, m ), 2.85
(1H,m),2.61 (1H, m), 2.28 (3H, 5 ), 0.72-0.53 (4H, m ).

LC-MS: Rt 2.15min, MH+ 396.

Example 12: N-(3-Methoxyphenyl)-4-methyl-3-(3-piperidin-4-yl-1.2-
benzisoxazol-6-y)benzamide

N—(3-Methoxyphenyl)-4-methy1—3-(4,4,5,5-tetramethyl-[l,3,2]dioxaborolan-2—yl)-
benzamide (Intermediate 19, 54mg), DME (3ml), aqueous sodium carbonate (1M,
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2ml), tetrakis (triphenylphosphine) palladium (20mg) and 6-bromo-3-piperidin-4-yl-

1,2-benzisoxazole (44mg) were heated together at 80°C under nitrogen for 18h. The

solvent was evaporated and the residue was purified by column chromatography on

silica (10g ) eluting with dichloromethane:ethanol:ammonia (40:8:1) to give the title
5 compound (37mg).

NMR: SH[d6-DMSO] 8.05 (1H, d), 7.88-7.97 (2H, m), 7.79 (1H, s), 7.50 (1H, d),
7.42-7.47 (2H, m), 7.36 (1H, br d), 7.23 (1H, dd), 6.67 (1H, dd), 3.09-3.14 (5H, m),
2.76 (2H, m), 2.32 (3H, s), 1.99 (2H, m), 1.83 (ZH, m).
10 LCMS: Rt 2.66min, MH" 442.
iperidin-4-yl-1.2-benzisoxazol-6-y1)-N-(1.3,4-

Example 13: 4-Methyl-3-(3-

thiadiazol-2-yDbenzamide

HN

0

4-Methyl-3-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-N-(thiadiazol-2-yl)-
benzamide (Intermediate 20, 50.7mg), DME (3ml), aqueous sodium carbonate (1M,
2ml), tetrakis (triphenylphosphine) palladium (20mg) and 6-bromo-3-piperidin-4-yl-
20 1,2-benzisoxazole (44mg) were heated together at 80°C under nitrogen for 18h. The
mixture was evaporated and the residue was purified by column chromatography on
silica (10g) eluting with cyclohexane:ethyl acetate (8:1 to 1:1) followed by
dichloromethane:ethanol:ammonia (20:8:1) to give the title compound (30.1mg).

15

25 NMR: SH[d6-DMSO] 8.95 (1H, s), 8.01-8.09 (4H, m), 7.80 (1H, s), 7.47 (1H, d), 7.45
(1H, d), 3.25-3.47 (3H, m), 2.97 (2H, dd), 2.32 (3H, s), 2.14 (2H, m), 1.97 (2H, m).
LCMS: Rt 2.44min, MH" 420.

Example 14: N-[4-Methyl-3-(3-piperidin-4-yl-1,2-benzisoxazol-6-
30 yl)phenyl]thiophene-3-carboxamide
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HN

N-[4-Methyl-3-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]thiophene-3-
amide (Intermediate 15, 50mg), DMF (1.5ml), aqueous sodium carbonate (1M,
0.75ml), tetrakis (triphenylphosphine) palladium (7.5mg) and 6-bromo-3-piperidin-4-
yl-1,2-benzisoxazole (41mg) were heated together at 80°C under nitrogen for 18h.
The solvent was evaporated, and the residue was purified by column chromatography
on silica (10g ) eluting with dichloromethane:ethanol:ammonia (100:8:1) to give the
title compound (36.8mg).

NMR: §H{d6-DMSO] 10.07 (1H, d), 8.32 (1H, s), 8.00 (1H, dd), 7.59-7.74 (4H, m),
7.35 (1H, d), 7.29 (14, dd), 6.94 (1H, d), 3.02 (2H, m), 2.66 (2H, m), 2.20 (3H, s),
1.96 (1H, m), 1.78 (2H, m), 1.50 (1H, m).

LCMS: Rt 2.71min, MH" 418.

1-1.2-benzisoxazol-6-y)phenyl]-3-

N-[4-Methyl-3-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-3-furamide
(Intermediate 17, 47mg), DMF (1.5ml), aqueous sodium carbonate (1M, 0.75ml),
tetrakis (triphenylphosphine) palladium (7.5mg) and 6-bromo-3-piperidin-4-yl-1,2-
benzisoxazole (41mg) were heated together at 80°C under nitrogen for 18h. The
solvent was evaporated and the residue was purified by column chromatography on
silica (10g ) eluting with dichloromethane:ethanol:ammonia (100:8:1) to give the
title compound (37.8mg).
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NMR: $H[d6-DMSO] 9.93 (1H, d), 8.35 (1H, s), 8.00 (1H, dd), 7.78 (1H, s), 7.61-
7.69 (2H, m), 7.35 (1H, d), 7.28 (1H, dd), 6.98 (1H, s), 3.02 (2H, m), 2.65 (2H, m),
2.21 (3H, s), 1.96 (1H, m), 1.77 (2H, m), 1.49 (1H, m)

LCMS: Rt 2.55min, MH" 402. :

N-Cyclopropylmethyl-4-methyl-3-(4,4,5,5-tetramethyl-[ 1,3,2]dioxaborolan-2-yl)-
benzamide (Intermediate 21, 100mg), DME (5ml), aqueous sodium carbonate (1M,
3ml), tetrakis (triphenylphosphine) palladium (0) (37mg) and 6-bromo-3-piperidin-4-
yl-1,2-benzisoxazole (76mg) were heated together at 80°C under nitrogen for 18h.
The solvent was evaporated and the residue was purified by column chromatography
on silica (10g ) eluting with dichloromethane:ethanol:ammonia (100:8:1 to 70:8:1) to
give the title compound (53mg).

NMR: 8H[d6-DMSO] 8.56 (1H, t), 8.03 (1H, d), 7.81 (1H, dd), 7.78 (1H, s), 7.74
(1H, s), 7.42 (1H, d), 7.38 (1H, d), 3.12 (2H, 1), 3.05 (2H, m), 2.68 (2H, m), 2.29 (3H,
s), 1.95 (2H, m), 1.78 (2H, m), 1.00 (1H, m), 0.41 (2H, m), 0.20 (2H, m).

LCMS: Rt 2.56min, MH" 390.

Example 17: N-Cyclopropyl-3-(1H-indazol-5-y])-4-methylbenzamide

HN—

\

N

Y,

To a solution of tert-butyl 5-bromo-1H-indazole-1-carboxylate (Intermediate 3, 2.0g)
and N-cyclopropyl-4-methyl-3-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-

H,C I

(o)
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benzamide (Intermediate 5, 2.04g) in DME (125ml) was added tetrakis
(triphenylphosphine) palladium (0.78g) and aqueous sodium carbonate (1M, 80ml ).
The mixture was heated at reflux under nitrogen for 16h. The solvent was evaporated
and the residue was purified by column chromatography on silica, eluting with
cyclohexane:ethyl acetate (2:1 to 1:1) to give the title compound (1.38g).

NMR: 6H [CDCl;] 8.10 (1H, s), 7.31-7.68 (7H, m), 6.26 (1H, br s), 2.89 (1H, m),
2.29 (34, s), 0.86 (2H, m), 0.60 (2H, m).
LCMS: Rt 2.82min, MH" 292.

Example 18: N-Cyclopro henvlsulfonyl)-1H-indazol-5-

yllbenzamide

gy
ety

o

Example 18 was prepared by General Method B using benzenesulfonyl chloride to
give the title compound (10.4mg).

NMR: 6H[d6-DMSO] 8.58 (1H, d), 8.38 (1H, d), 8.19 (1H, d), 7.97 (2H, d), 7.85 (1H,
s), 7.62-7.77 (6H, m), 7.39 (1H, d), 2.82 (1H, m), 2.24 (3H, s), 0.65 (2H, m), 0.53
(ZH, m).

LCMS: Rt 3.37min, MH" 432.

Example 19: N-Cyclopropyl-3-{1-[(3-fluorophenyl)sulfonyl]-1H-indazol-5-yl}-4-
methylbenzamide

Example 19 was prepared by General Method B using 3-fluorobenzenesulfonyl
chloride to give the title compound (19.2mg).

NMR: dH[d6-DMSO] 8.62 (1H, s), 8.38 (1H, d), 8.20 (1H, d), 7.86 (1H, s), 7.60-7.84
(7H, m), 7.39 (1H, d), 2.82 (1H, m), 2.24 (3H, s), 0.65 (2H, m), 0.53 (2H, m).
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LCMS: Rt 3.44min, MH" 450.

Example 20: 3-{1-[(3-Cyanophenyl)sulfonyl}-1H-indazol-5-y1}-N-cyclopropyl-4-
methylbenzamide

Example 20 was prepared by General Method B using 3-cyanobenzenesulfonyl
chloride to give the title compound (14.5mg).

NMR: SH[d6-DMSO] 8.64 (1H, s), 8.51 (1H, s), 8.39 (1H, d), 8.27 (1H, d), 8.21-8.24
(2H, m), 7.87 (1H, s), 7.83 (1H, dd), 7.76 (1H, d), 7.68-7.72 (2H, m), 7.39 (1H, d),
2.82 (1H, m), 2.24 (3H, s), 0.65 (2H, m), 0.51 (2H, m).

LCMS: Rt 3.34min, MH" 457.

Example 21: N-Cyclopropyl-3-{1-[(3.4-diflucrophenyl)sulfonyl]-1H-indazol-5-
yl}-4-methylbenzamide

(o] /0

Example 21 was prepared by General Method B using 3,4-difluorobenzenesulfonyl
chloride to give the title compound (15.6mg).

NMR: SH[d6-DMSO] 8.63 (1H, s), 8.40 (LK, br d), 8.21 (1H, d), 8.16 (1H, td), 7.85-
7.90 (2H, m), 7.65-7.80 (4H, m), 7.40 (1H, d), 2.82 (1H, m), 2.25 3H, s), 0.67 (2H,
m), 0.54 (2H, m).

LCMS: Rt 3.49min, MH" 468.
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Example 22: N-Cyclopropyl-4-methyl-3-[1-(methylsulfonyl)-1H-indazol-S-
yl]benzamide

Example 22 was prepared by General Method B using methanesulfonyl chloride to
give the title compound (6.9mg).

NMR: 6H[d6-DMSO] 8.64 (1H, s), 8.42 (1H, d), 8.03 (1H, d), 7.91 (1H, s), 7.76 (1H,
d), 7.73 (1H, s), 7.66 (1H, dd), 7.40 (1H, d), 3.50 (3H, s), 2.84 (1H, m), 2.28 (3H, s),
0.67 (2H, m), 0.55 (2H, m).

LCMS: Rt 2.97min, MH" 370.

Example 23: N-Cyclopropyl-3-[1-(2.3-dihydro-1-benzofuran-5-ylsulfonyl)-1H-
indazol-5-yl]-4-methylbenzamide

Example 23 was prepared by General Method B using 2,3-dihydro-1-benzofuran-5-
sulfonyl chloride to give the title compound (9.2mg).

NMR: dH[d6-DMSO] 8.54 (1H, s), 8.39 (1H, d), 8.17 (1H, d), 7.82-7.86 (2H, m),
7.74-7.77 (2H, m), 7.70 (1H, br s), 7.66 (1H, dd), 7.39 (1H, d), 6.93 (1H, d), 4.62 (2H,
dd), 3.21 (2H, dd), 2.83 (1H, m), 2.25 (3H, s), 0.66 (2H, m), 0.54 (2H, m).

MS: e/z+ 474.

Example 24: N-Cyclopropyl-3-{1-[(3-methoxyphenyl)sulfonyl]-1H-indazol-5-yl}-
4-methylbenzamide
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Example 24 was prepared by General Method B using 3-methoxyphenylsulfonyl
5  chloride to give the title compound (11.0mg).

NMR: §H[d6-DMSO] 8.59 (1H, s), 8.39 (1H, d), 8.19 (1H, d), 7.85 (1H, s), 7.76 (1H,
d), 7.65-7.73 (2H, m), 7.49-7.54 (2H, m), 7.37-7.41 (2H, m), 7.30 (1H, d), 3.78 (3H,
s), 2.82 (1H, m), 2.24 (3H, s), 0.66 (2H, m), 0.53 (2H, m).

10 LCMS: Rt 3.42min, MH" 462.

15

Example 25 was prepared by General Method B using benzylsulfonyl chloride to give
the title compound (16.4mg).

20 NMR: H[d6-DMSO] 8.64 (1H, s), 8.41 (1H, d), 7.80 (1H, s), 7.75 (1H, dd), 7.67
(1H, d), 7.51 (1H, d), 7.37 (1H, dd), 7.18 (1H, dd), 7.12 (2H, dd), 7.00 (2H, d), 5.02
(3H, s), 2.83 (1H, m), 2.21 (34, 5), 0.67 (2H, m), 0.54 (2H, m).
LCMS: Rt 3.34min, MH" 446.

Dsulfonylj-1H-

25 Example 26: N-Cyclopropyl-3-{1-[(5-isoxazol-3-

indazol-5-yl}-4-methylbenzamide
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Example 26 was prepared by General Method B using 5-isoxazol-3-ylthiophene-2-
sulfonyl chloride to give the title compound (3.5mg).

NMR: 8H[d6-DMSO] 8.73 (1H, s), 8.70 (1H, s), 8.39 (1H, d), 8.16 (1H, d), 8.03 (1H,
d), 7.90 (1H, s), 7.69-7.79 (4H, m), 7.39 (1H, d), 7.16 (1H, d), 2.83 (1H, m), 2.25 (3H,
s), 0.66 (2H, m), 0.52 (2H, m).
LCMS: Rt 3.46min, MH* 505.

Example 27 was prepared by General Method B using 4-acetylphenylsulfonyl chloride
to give the title compound (3.6mg).

NMR: SH[d6-DMSO] 8.62 (1H, s), 8.38 (1H, d), 8.21 (1H, d), 8.10 (45, m), 7.86
(1H, s), 7.76 (1H, dd), 7.69-7.71 (2H, m), 7.39 (1H, d), 2.83 (LH, m), 2.57 3H, s),
2.24 (3H, s), 0.66 (2H, m), 0.52 (2H, m).

LCMS: Rt 3.32min, MH" 474.

Example 28: Methyl 4-{[(5-{5-[(cvclopropylamino)carbonyl]-2-methylphenyl}-
1H-indazol-1-yl)sulfonyllmethvl}benzoate
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Example 28 was prepared by General Method B using methyl 4-
[(chlorosulfonyl)methyl]benzoate to give the title compound (7.8mg).

NMR: SH[d6-DMSO] 8.64 (1H, s), 8.39 (1H, d), 7.78 (1H, s), 7.74 (1H, d), 7.66 (2H,
d), 7.64 (1H, s), 7.45 (1H, d), 7.37 (1H, d), 7.31 (1H, d), 7.11 (2H, d), 5.17 2H, s),
3.76 (3H, s), 2.83 (1H, m), 2.13 (3H, ), 0.67 (2H, m), 0.54 (2H, m).

LCMS: Rt 3.38min, MH" 504.

3.4-dimethoxyphenyl)sulfonyl]-1H-indazol-5-

HGC/O > -—h{
RO,

Example 29 was prepared by General Method B using 3,4-dimethoxybenzenesulfonyl
chloride to give the title compound (4.2mg).

NMR: SH[d6-DMSO] 8.56 (1H, s), 8.39 (1H, d), 8.20 (1H, d), 7.84 (1H, s), 7.75 (1H,
d), 7.70 (1H, s), 7.66 (1H, d), 7.57 (1H, dd), 7.39 (1H, d), 7.35 (1H, d), 7.14 (1H, d),
3.80 (3H, s), 3.77 (3H, 5), 2.83 (1H, m), 2.24 (3H, s), 0.65 (2H, m), 0.53 (2H, m).
LCMS: Rt 3.29min, MH" 492.

Example 30: N-Cyclopropyl-4-methyl-3-(1-{[4-
(trifluoromethyl)phenyllsulfonyl}-1H-indazol-S-yD)benzamide
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Example 30 was prepared by General Method B using
4-(trifluoromethyl)benzenesulfonyl chloride to give the title compound (13.3mg).

NMR: H[d6-DMSO 8.64 (1H, s), 8.39 (1H, d), 8.17-8.23 (3H, m), 8.02 (2H, d), 7.87
(1H, s), 7.76 (1H, d), 7.71 (1H, d), 7.70 (1H, s), 7.39 (1H, d), 2.83 (1H, m), 2.24 (3H,
8), 0.65 (2H, m), 0.53 (2H, m).
LCMS: Rt 3.61min, MH" 500.

Example 31: N-Cyclopropyl-3-{1-[(4-fluorophenyl)sulfonyl}-1H-indazol-5-yl}-4-
methylbenzamide :

Example 31 was prepared by General Method B using 4-fluorobenzenesulfonyl
chloride to give the title compound (13.3mg).

NMR: 6H[d6-DMSO] 8.39 (1H, s), 8.25 (1H, d), 8.06 (2H, dd), 7.76 (1H, s), 7.71
(18, d), 7.66 (1H, s), 7.62 (1H, d), 7.38 (1H, d), 7.29 (2H, dd), 2.82 (1H, m), 2.27
(3H, s), 0.78 (2H, m), 0.61 (2H, m).

LCMS: Rt 3.41min, MH" 450.

Example 32: 4-Methyl-3-(3-piperidin-4-yl-1.2-benzisoxazol-6-yl)-N-(1,3-thiazol-
2-yDbenzamide
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4-Methyl-3-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-N-(thiazol-2-yl)-
benzamide (Intermediate 18, 50mg), DME (3ml), aqueous sodium carbonate (1M,
2ml), tetrakis(triphenylphosphine)palladium (20mg) and 6-bromo-3-piperidin-4-yl-
1,2-benzisoxazole (44mg, 147umol) were heated together at 80°C under nitrogen for
18h. The solvent was evaporated, and the residue was purified by column
chromatography on silica (10g) eluting with dichloromethane:ethanol:ammonia
(100:8:1) to give the title compound (43mg).

NMR: dH[d6-DMSO] 8.00-8.09 (3H, m), 7.81 (1H, s), 7.44-7.52 (3H, m), 7.19 (1H,
d), 3.08 (2H, m), 2.69 (2H, m), 2.34 (3H, s), 1.98 (2H, m), 1.80 (2H, m).
LCMS: Rt 2.53min, MH" 419.

Example 33: N-Cyclopropyl-4-inethyl-3—|3-5 1-piperazinyl)-1,2-benzisoxazol-6-
yllbenzamide

A solution of 1,1-dimethylethyl 4-(6-{ 5-[(cyclopropylamino)carbonyl]-2-
methylphenyl }-1,2-benzisoxazol-3-yl)-1-piperazinecarboxylate (Intermediate 26) in
methanol (1ml) was treated with a solution of hydrogen chloride in dioxan (4N, 1ml)
then stirred at room temp. for 18h. The solvent was evaporated and the residue was re-
dissolved in methanol and applied to an SCX cartridge (1g). Elution with methanol
followed by methanol:0.88ammonia (99:1) gave the title compound as a white solid
(0.016g).

LCMS: Rt2.31min, MH+ 377.
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Example 34: N-Cyclopropyl-4-methyl-3-[3-(4-morpholinyl)-1.2-benzisoxazol-6-
yllbenzamide

O N
(-

A mixture of 6-bromo-3-(4-morpholinyl)-1,2-benzisoxazole (Intermediate 27)
(0.016g), N-Cyclopropyl-4-methyl-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yl)benzamide ( Intermediate 5), (0.03g) 2N aqueous sodium carbonate (1ml) and
tetrakis(triphenylphosphine)palladium(0) (0.5mg) in isopropanol (3ml) was stirred at
reflux under nitrogen for 17h. The residue was absorbed onto silica (Merck 7734) and
applied to a Varian Bond-Elut SPE cartridge (silica, 5g). Elution with
dichloromethane:methanol (98:2) gave the title compound as a white solid (0.024g).

LCMS: Rt 3.03min, MH+ 378.

Example 35: N-Cyclopropyl-4-methyl-3-{3-[2-0x0-2-(1-piperazinyDethyl]-1.2-

benzisoxazol-6-yl}benzamide
Example: 36: Methvl (6-{5-[(cyclopropylamino)carbonyl]-2-methylphenyl}-1.2-

benzisoxazol-3-ylacetate

A suspension of 1,1-dimethylethyl 4-[(6-{5-[(cyclopropylamino)carbonyl]-2-
methylphenyl}-1,2-benzisoxazol-3-yl)acetyl]-1-piperazinecarboxylate (Intermediate
34) (0.03g) in methanol (1ml) was treated with a solution of hydrogen chloride in
dioxan (4M, 1ml) to give a colourless solution which was stirred at room temp. for
18h. The solvent was evaporated and the residue was partitioned between
dichloromethane (2ml) and 2M aqueous sodium carbonate (2ml) The organic layer
was applied to a Varian Bond-Elut SPE cartridge (silica, 5g) and sequentially eluted
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with dichloromethane, ether, ethyl acetate, acetonitrile, acetone,
dichloromethane:ethanol:0.88 ammonia (100:8:1) dichloromethane:ethanol:0.88
ammonia (40:8:1) ethanol and methanol to give Example 35 (6mg) as a white solid
and Example 36 (4mg) as a white solid.

Example 35 — LCMS: Rt 2.27min, MH+ 419.

Example 36 — LCMS: Rt 3.02min, MH+ 365.

A mixture of N-cyclopropyl-4-methyl-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yDbenzamide (Intermediate 5) (0.04g) 2-(6-bromo-1,2-benzisoxazol-3-yl)-N-(2-
hydroxyethyl)acetamide (Intermediate 35) (0.04g) 2M aqueous sodium carbonate
(1.5ml) and tetrakis(triphenylphosphine)palladium(0) (1mg) in isopropanol (3ml) was
stirred at reflux under nitrogen for 18h. The mixture was absorbed onto silica (Merck
7734) and applied to a Varian Bond-Elut SPE cartridge (silica, 5g) and eluted with a
toluene:ethanol gradient ( 100:0 to 0:100) to give the title compound as a white solid
(0.03g).

LCMS: Rt2.60min, MH+ 394.

Example 38: N-Cyclopropyl-4-methyl-3-{3-[2-0x0-2-(1-piperidinyl)ethyl}-1,2-
benzisoxazol-6-yl}benzamide
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The procedure for Example 37 was followed using 6-bromo-3-[2-oxo-2-(1-
piperidinyl)ethyl]-1,2-benzisoxazole (Intermediate 36) (0.04g) in place of
Intermediate 35 to give the title compound as a white solid (0.03g).

LCMS: Rt 3.10min, MH+ 418.

Example 39: N-Cyclopropyl-4-methyl-3-{3-[2-(methylamine)-2-oxoethyl]-1,2-
benzisoxazol-6-ylltbenzamide

The procedure for Example 37 was followed 2-(6-bromo-1,2-benzisoxazol-3-y1)-N-
methylacetamide (Intermediate 37) (0.04g) in place of Intermediate 35 to give the title
compound as a white solid (0.02g).

LCMS: Rt 2.69min, MH+ 364.

-2-oxoethyl}-1.2-

benzisoxazol-6-yl)-4-methylbenzamide
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The procedure for Example 37 was followed 2-(6-bromo-1,2-benzisoxazol-3-y1)-N-
(3-hydroxypropyl)acetamide (Intermediate 38) (0.04g) in place of Intermediate 35 to
give the title compound as a white solid (0.03g).

LCMS: Rt 2.60min, MH+ 408.

Example 41: N-Cyclopropyl-3-(3-{2-| (cyclopropylmethylamino]-2-oxoethyl}-

1,2-benzisoxazol-6-y1)-4-methylbenzamide

The procedure for Example 37 was followed 2-(6-bromo-1,2-benzisoxazol-3-yl)-N-
(cyclopropylmethyl)acetamide (Intermediate 39) (0.04g) in place of Intermediate 35
to give the title compound as a white solid (0.02g).

LCMS: Rt 2.99min, MH+ 404.

Example 42: N-Cyclopropyl-4-methyl-3-{3-[2-0x0- -(1-pyrrolidinylethyl}-1,2-

benzisoxazol-6-yl}benzamide
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The procedure for Example 37 was followed using 6-bromo-3-[2-0x0-2-(1-
pyrrolidinyl)ethyl]-1,2-benzisoxazole (Intermediate 40) (0.04g) in place of
Intermediate 35 to give the title compound as a white solid (0.01g).

LCMS: Rt 3.19min, MH+ 404.

Example 43: N-Cyclopropyl-3-{3-[2-(ethylamino)-2-oxoethyl]-1.2-benzisoxazol-
6-yl}-4-methylbenzamide

(o]

N o/

The procedure for Example 37 was followed using 2-(6-bromo-1,2-benzisoxazol-3-
yl)-N-ethylacetamide (Intermediate 41) (0.04g) in place of Intermediate 35 to give the
title compound as a white solid (0.02g).

LCMS: Rt 2.81min, MH+ 378.

Example 44: N-Cyclopropyl-3-{3-[2-(cyclopropylamino)-2-oxoethyl]-1,2-
benzisoxazol-6-yl}-4-methylbenzamide

The procedure for Example 37 was followed using 2-(6-bromo-1,2-benzisoxazol-3-
yl)-N-cyclopropylacetamide (Intermediate 42) (0.04g) in place of Intermediate 35 to
give the title compound as a white solid (0.02g).

LCMS: Rt 2.83min, MH+ 390.
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The procedure for Example 37 was followed using 6-bromo-3-[2-(4-morpholinyl)-2-
oxoethyl]-1,2-benzisoxazole (Intermediate 43) (0.04g) in place of Intermediate 35 to
give the title compound as a white solid (0.02g).

LCMS: Rt 2.79min, MH+ 420.

Example 46: N-Cyclopropyl-4-methyl-3-{3-[2-({[3-
methyloxy)phenyljmethyl}lamino)-2-oxoethyl]-1.2-benzisoxazol-6-yl}benzamide

The procedure for Example 37 was followed using 2-(6-bromo-1,2-benzisoxazol-3-
y1)-N-{[3-(methyloxy)phenylmethyl }acetamide (Intermediate 44) (0.05g) in place of
Intermediate 35 to give the title compound as a white solid (0.02g).

LCMS: Rt 3.16min, MH+ 470.

Example 47: N-Cyclopropyl-4-methyl-3-{3-[2-0x0-2-(1.3-thiazol-2-
ylamino)ethyl]-1.2-benzisoxazol-6-yl}henzamide
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The procedure for Example 37 was followed using 2-(6-bromo-1,2-benzisoxazol-3-
y1)-N-1,3-thiazol-2-ylacetamide (Intermediate 45) (0.03 g) in place of Intermediate 35.
The SPE cartridge was eluted with cyclohexane:ethyl acetate (100:0 to 50:50) to give
the title compound as a white solid (0.005g).

LCMS: Rt 3.06min, MH+ 433.

Example 48: N-Cyclopropyl-4-methyl-3-{3-[(4-methy}-1-piperazinyDmethyl]-1,2-
benzisoxazol-6-yl}benzamide

S
@
N
—N
\
o}

(J
e

O

.

A mixture of 6-bromo-3-[(4-methyl-1-piperazinyl)methyl]-1,2-benzisoxazole
(Intermediate 46) (0.02g) N-cyclopropyl-4-methyl-3-(4,4,5,5-tetramethyl-1,3,2~
dioxaborolan-2-yl)benzamide (Intermediate 5) (0.02g) 2N aqueous sodium carbonate
and tetrakis(triphenylphosphine)palladium(0) (1mg) in isopropanol (0.3ml) was
heated in a Reactivial™ at 65° for 18h. the reaction mixture was partitioned between
water and ethyl acetate, the phases were separated and the aqueous layer was re-
extracted with ethyl acetate. The combined organic extracts were washed with water
(x2) and brine, dried using a hydrophobic filter tube and concentrated under a stream
of nitrogen. The residue was purified by reverse phase preparative Hplc to give the
title compound as a white foam (0.006g).

LCMS: Rt 2.26min, MH+ 405.



WO 2004/010995 PCT/GB2003/003316

10

15

20

25

86

Example 49: N-Cyclopropyl-4-methyl-3-[3-(1-piperidinylmethyl)-1,2-
benzisoxazol-6-yl}benzamide

The procedure for Example 48 was followed using 6-bromo-3-(1-piperidinylmethyl)-
1,2-benzisoxazole (Intermediate 47) (0.015g) in place of Intermediate 46 to give the
title compound as a white foam (0.005g).

LCMS: Rt 2.28min, MH+ 390.

The procedure for Example 48 was followed using 6-bromo-3-(4-morpholinylmethyl)-
1,2-benzisoxazole (Intermediate 48) (0.025g) in place of Intermediate 46 to give the
title compound as a white foam (0.002g).

LCMS: Rt 2.64min, MH+ 392.

Example 51: N-Cyelopropyl-4-methyl-3-[3-(1-pyrrolidinylmethyl)-1.2-
benzisoxazol-6-yl]benzamide
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The procedure for Example 48 was followed using 6-bromo-3-(1-pyrrolidinylmethyl)-
1,2-benzisoxazole (Intermediate 49) (0.015g) in place of Intermediate 46 to give the
title compound as a white foam (0.002g).

LCMS: Rt 2.24min, MH+ 376.

Example 52: 3-(3-Amino-1.2-benzisoxazol-6-y1)-N-cyclopropyl-4-
methylbenzamide

A mixture of 3-amino-6-bromo-1,2-benzisoxazole (0.04g) N-cyclopropyl-4-methyl-3-
(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzamide (Intermediate 5) (0.07g) and
saturated aqueous sodium hydrogen carbonate (0.25ml) was stirred under nitrogen,
treated with tetrakis(triphenylphosphine)palladium(0) then heated at reflux for 6h.
Ethyl acetate (2ml) and water (2ml) were added to the cooled mixture and the phases
were separated. The organic layer was washed with brine, dried using a hydrophobic
filter tube and concentrated under a stream of nitrogen. The residue was purified by
reverse phase preparative Hplc to give the title compound as a white foam (0.006g).

LCMS: Rt 2.75min, MH+ 308.

Example 53: N-Cyclopropyl-3-[3-(cyclopropylamine)-1,2-benzisoxazol-6-yl}-S-

fluoro-4-methylbenzamide
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A mixture of 6-bromo-N-cyclopropyl-1,2-benzisoxazol-3-amine (Intermediate 53)
(0.02g) N-cyclopropyl-3-fluoro-4-methyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yl)benzamide (Intermediate 62) (0.02g) saturated aqueous sodium hydrogen carbonate
(0.5ml) and tetrakis(triphenykphosphine)palladium(0) in isopropanol (2ml) was

heated in a microwave at 150° for 10min. The residue was absorbed onto silica
(Merck 7734) and applied to a Varian Bond Elut SPE cartridge (silica, 5g) elutin with
cyclohexane:ethyl acetate (75:25 to 0:100) to give the title compound (10mg).

LCMS: Rt 3.20, MH+ 366.

Example 54: 6-{5-[(Cyclopropylamino)carbonyl]-3-fluoroe-2-methylphenyl}-N-
gcyclopropylmethylg-1,2-benzisoxazole-S-carboxamide

A mixture of 6-bromo-N-(cyclopropylmethyl)-1,2-benzisoxazole-3-carboxamide
(Intermediate 56) (0.03g) N-cyclopropyl-3-fluoro-4-methyl-5-(4,4,5,5-tetramethyl-
1,3,2-dioxaborolan-2-yl)benzamide (Intermediate 62) (0.03g) saturated aqueous
sodium hydrogen carbonate (0.25ml) and tetrakis(triphenylphosphine)palladium(0)
(1mg) in isopropanol (0.5ml) was stirred at reflux under nitrogen for 4h. Ethyl acetate
(2ml) and water (2ml) were added, the phases were separated and the aqueous layer
was re-extracted with ethyl acetate. The combined organic extracts were washed with
brine, dried using a hydrophobic filter tube and concentrated under a stream of
nitrogen. The residue was purified on Varian Bond-Elut SPE cartridge (silica, 1g)
eluting with cyclohexane:ethyl acetate (100:0 to 50:50) to give the title compound as a
colourless foam (0.03g). ‘

LCMS: Rt 3.37min, MH+ 408.

Example 55: 6-{5-[(Cyclopropylamino)carbonyl]-3-fluore-2-methylphenyl}-N-
propyl-1,2-benzisoxaz01e-3-carboxamide
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The procedure for Example 54 was followed using 6-bromo-N-propyl-1,2-
benzisoxazole-3-carboxamide (Intermediate 57) (0.04g) in place of Intermediate 56 to
give the title compound as a yellow foam (0.02g).

LCMS: Rt 3.32min, MH+ 396.

methyl-1.2-benzisoxazole-3-carboxamide

The procedure for Example 54 was followed using 6-bromo-N-methyl-1,2-
benzisoxazole-3-carboxamide (Intermediate 58) (0.04g) in place of Intermediate 56 to
give the title compound as a yellow foam (0.02g).

LCMS: Rt 3.04min, MH+ 368.
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The procedure for Example 54 was followed using 6-bromo-N,N-dimethyl-1,2-
benzisoxazole-3-carboxamide (Intermediate 59) (0.04g) in place of Intermediate 56 to
give the title compound as a yellow foam (0.02g).

LCMS: Rt 3.05min, MH+ 382.

Example 58: N-Cyclopropyl-6-{5-[(cyclopropylamino)carbonyl]-3-fluoro-2-

methylphenyl [-1,2-benzisoxazole-S-carboxamide

o}

®
A

o~ N

The procedure for Example 54 was followed using 6-bromo-N-cyclopropyl-1,2-
benzisoxazole-3-carboxamide (Intermediate 60) (0.04g) in place of Intermediate 56 to
give the title compound as a yellow foam (0.02g).

LCMS: Rt 3.18min, MH+ 394.

Example 59: 1.1-Dimethylethyl 5-{5-[(cyclopropylamino)carbonyl}-3-fluoro-2-
methylphenyl}-1H-indazole-1-carboxylate

Hac><°"'3j\
Rd O TN
HC
s
F

Y

A mixture of tert-butyl 5-bromo-1H-indazole-1-carboxylate (Intermediate 3) (1.07g)
{5-[(cyclopropylamino)carbonyl]-3-fluoro-2-methylphenyl }boronic acid (Intermediate
64) (0.85g) sodium carbonate (1.9g) and tetrakis(triphenylphosphine)palladium(0)
(0.42g) in 1,2-dimethoxyethane (70ml) was stirred at reflux under nitrogen for 20h.
the solvent was removed and the residue was partitioned between water (50ml) and
ethyl acetate (50ml). The aqueous layer was re-extracted with ethyl acetate (3x30ml)
and the combined organic extracts were dried using a hydrophobic filter tube and
concentrated under vacuum. The residue was purified by column chromatography on
silica eluting with cyclohexane:ethyl acetate (75:25 to 60:40) to give the title
compound (3.1g).
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LCMS: Rt 3.46min, MH+ 410.

Example 60: N-Cyclopropyl-3-fluoro-5-

A mixture of 1,1-dimethylethyl 5-{5-[(cyclopropylamino)carbonyl]-3-fluoro-2-
methylphenyl }-1H-indazole-1-carboxylate (Example 59) (0.46g) in a solution of
hydrogen chloride in dioxan (4M, 7ml) was stirred at room temp. under nitrogen for
4.5h. The solvent was evaporated and the residue was partitioned between
dichloromethane (20ml) and aqueous sodium hydroxide (2M, 20ml). The organic
layer was separated using a hydrophobic filter tube, the solvent was evaporated and
the residue was purified on a Varian Bond-Elut SPE cartridge ( silica, 10g) eluting
with chloroform:methanol (100:0 to 98:2) to give the title compound (0.06g).

LCMS: Rt 2.96min, MH+ 310.

_Eﬁnmlé 61: N-Cyclopropyl-4-methyl-3-{1-[(1-methylethy)sulfonyl]-1H-indazol-
S-yl}benzamide

N O CH,
- CH
=8

(o] CH,

3

Prepared by General Method C. See Table.

Example 62: N-Cyclopropyl-3-[1-(ethylsulfonyl)-1H-indazol-5-yl]-4-
methylbenzamide
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Prepared by General Method C. See Table.

Example 63: N-Cyclopropyl-3-[1-(cyclopropylsulfonyl)-1H-indazol-5-yl]-4-
5 methylbenzamide

Prepared by General Method C. See Table.

10
Example 64: Methyl 5-[(5-{5-[(cyclopropylamino)carbonyl]-2-methylphenyl}-1H-
indazol-1-yDsulfonyl]-2-furancarboxylate
o]
e CHS
= (8]
A
15

Prepared by General Method C. See Table.
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Example 65: 3-[1-
cyclopropyl-4-methylbenzamide

10

Prepared by General Method C. See Table.

15 Example 67: N-Cyclopropyl-4-methyl-3-{1-

4

PCT/GB2003/003316

methylphenyl)sulfonyl}-1H-

indazol-5-yl}benzamide
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Prepared by General Method C. See Table.

5 Example 68: N-Cyclopropyl-4-methyl-3-[1-(2-thienylsulfonyl)-1H-indazol-5-
yllbenzamide

S,

0=8=0

HN o)

N

10  Prepared by General Method C. See Table.

Example 69: N-Cyclopropyl-3-{1-[(3.5-dimethyl-4-isoxazolyl)sulfonyl]-1H-
indazol-5-yl}-4-methylbenzamide

Prepared by General Method C. See Table.
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-1H-indazol-5-

Prepared by General Method C. See Table.

Example 71: N-Cyclopropyl-4-methyl-3-{1-[(2-nitrophenyl)sulfonyl]-1H-indazol-

10  S-yl}benzamide

Prepared by General Method C. See Table.
15
Example 72: N-Cyclopropyl-4-methyl-3- 2.2.2-trifluoroethyl)sulfonyl]-1H-

indazol-5-yl}benzamide

20
Prepared by General Method C. See Table.
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Example 73: 3-{1-[(2-Cyanophenyl)sulfonyl]-1H-indazol-5-y1}-N-cyclopropyl-4-
methylbenzamide

5
Prepared by General Method C. See Table.
Example 74: N-Cyclopropyl-4-methyl-3-{1-[(1.3.5-trimethyl-1H-pyrazol-4-
yl)sulfonyl]l-1H-indazol-5-yl}benzamide
10

/CH:,

H,ci—g\cw3

Prepared by General Method C. See Table.

15 Example 75: N-Cyclopropyl-4-methyl-3-{1-[(1-methyl-1H-imidazol-4-
yl)sulfonyl]-1H-indazol-5-yl}benzamide
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Prepared by General Method C. See Table.

Example 76: N-Cyclopropyl-3-fluoro-4-methyl-5-[1-(2-thienyisulfonyl)-1H-
5 indazol-5-yllbenzamide

e

Lo
D gt
s \

®

H,C
O y
F \v
o]

Prepared by General Method C. See Table.
10

Example 77: N-Cyclopropyl-3-fluoro-4-methyl-5-[1-(3-thienylsulfonyl)-1H-

indazol-5-yl]benzamide

15
Prepared by General Method C. See Table.

Example 78: N-Cyclopropyl-3-fluoro-4-methyl-5-{1-[(4-methylphenylsulfonyl]-

1H-indazol-5-yl}benzamide
20

Prepared by General Method C. See Table.
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methyloxy)phenyl]sulfonyl}-1H-indazol-5-y)benzamide

E I V
5
Prepared by General Method C. See Table.
Example 80: N-Cyclopropyl-3-fluoro-4-methyl-5-(1-{[4-(1-
methvlethyl)phenyl]sulfonyl}-1H-indazol-5-yl)benzamide
10
15

20  Prepared by General Method C. See Table.

Example 82: N-Cyclopropyl-3-{1-[(2.4-difluorophenyl)sulfonyl]-1H-indazol-S-
yl}-5-fluore-4-methylbenzamide
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Prepared by General Method C. See Table.

5 Example 83: 3-{ 1-[(3-Chlorophenyl)sulfonyl]-1H-indazol-5-yl}-N-cyclopropyl-S-
fluoro-4-methylbenzamide

Q,

0

4

\—
\

O

10  Prepared by General Method C. See Table.

5-fluoro-2-methylphenyl)sulfonyl]-

r
15 Y%
Prepared by General Method C. See Table.

Example 85: N-Cyclopropyl-3-fluoro-5-{ 1-[(3-fluorophenyl)sulfonyl]-1H-indazol-
20  5-yl}-4-methylbenzamide
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Prepared by General Method C. See Table.

5 Example 86: N-Cyclopropyl-3-fluoro-4-methyl-5-(1-{[3-
(methyloxy)phenyljsulfonyl }-1H-indazol-5-yDbenzamide

10  Prepared by General Method C. See Table.

3.5-difluorophenyl)sulfonyl}-1H-indazol-5-

15

Prepared by General Method C. See Table.

Example 88: N-Cyclopropyl-3-fluore-4-methyl-5-{1-[(3-methylphenyDsulfonyl]-

20 1H-indazol-5-yl}benzamide
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Prepared by General Method C. See Table.

-fluoro-4-methyl-5- 1-methylethyl)sulfonyl}-

5  Example 89: N-Cyclopropyl-3

10

15

Prepared by General Method C. See Table.

Example 91: N-Cyclopropyl-3-fluoro-4-methyl-5-[1-(methylsulfonyl)-1H-
20 indazol-S-vl]benzamide
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Prepared by General Method C. See Table.

Example 92: 3-[1-(Butylsulfonyl)-1H-indazol-5-y1]-N-cyclopropyl-5-fluoro-4-
5  methylbenzamide

o]
a7
H"c\/\/S\N_N
\

O
i
F ! \v
Prepared by General Method C. See Table.
10
Example 93: N-Cyclopropyl-3-fluoro-4-methyl-5-[1-( octylsulfonyl)-1H-indazol-

S-yllbenzamide

Os 0

o
H’C\/\/\/\/\s\ -
\

15
Prepared by General Method C. See Table.

cvclopropylsulfonyl)-1H-indazol-5-

fluoro-4-methylbenzamide
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10  Prepared by General Method C. See Table.

Example 96: N-Cyclopropyl-3-{1-[(3.5-dimethyl-4-isoxazolyl)sulfonvl]-1H-
indazol-5-yl t-5-ﬂuoro-4-methzlbenzamide

15

Prepared by General Method C. See Table.

Example 97: N-Cyclopropyl-3-{1-[( 1.2-dimethyl-1H-imidazol-4-yDsulfonyl]-1H-
20 indazol-S-yl[-5—ﬂuoro-4-methylbenzamide
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Prepared by General Method C. See Table.

5 Example 98: N-Cyclopropyl-3-[1-(ethylsulfonyl)-1H-indazol-5-yl]-5-fluoro-4-
methylbenzamide

Hsc/\s//o
7N
(o] N—N

\

(]

H,C
F O n\v

(o]
10  Prepared by General Method C. See Table.

Example 99: 3-{1-](2-Chlorophenyl)sulfonyl]-1H-indazol-5-yl}-N-cyclopropyl-5-
fluoro-4-methylbenzamide

: :Cl
S//O
7N

(8] N“\

(J
K,

15 0

Y,

Prepared by General Method C. See Table.

Example 100: N-Cyclopropyl-3-fluore-4-methyl-5-{1-[(2-
20  methylphenyl)sulfonyl]-1H-indazol-5-yl}benzamide
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o]
Prepared by General Method C. See Table.

5  Example 101: N-Cyclopropyl-3-{1-[(4-ethylphenyl)sulfonyl]-1H-indazol-5-yl}-5-
fluoro-4-methylbenzamide

10  Prepared by General Method C. See Table.

Example 102: N-Cyclopropyl-3-fluoro-4-methyl-5-
1H-indazol-5-yllbenzamide

15 v
Prepared by General Method C. See Table.

Example 103:_N-Cyclopropyl-3-
20  yl}-5-fluore-4-methylbenzamide

3.4-difluorophenylsulfonyli-1H-indazol-5-
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Prepared by General Method C. See Table.

Example 105: N-Cyclopropyl-3-fluero-4-methyl-5-| 1-(phenylsulfonyl)-1H-
indazol-5-yl]lbenzamide

Prepared by General Method C. See Table.

1-3-fluoro-4-methyl

Example 106: N-Cyclopro
1H-indazol-5-yl}benzamide
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o
Prepared by General Methéd C. See Table.

Example 107: N-Cyclopropyl-3-fluoro-4-methyl-5-(1-{[(E)-2-
henvlethenvllsulfonyl}-1H-indazol-5-yhbenzamide

Prepared by General Method C. See Table.

Example 108: N-Cyvclopropyl-3-{1-[(2.5-difluorophenyl)sulfonyl]-1H-indazol-5-
vl}-5-fluoro-4-methylbenzamide

Prepared by General Method C. See Table.

Example 109: N-Cyclopropyl-3-fluoro-5-
indazol-5-yl}-4-methylbenzamide
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Prepared by General Method C. See Table.

5 Example 110: 3-{1-[(4-CyanophenyDsulfonyl]-1H-indazol-5-yI}-N-cyclopropyl-5-
fluoro-4-methylbenzamide

Vi

10  Prepared by General Method C. See Table.

Example 111: N-Cyclopropyl-3-[1-(2.3-dihydro-1-benzofuran-5-ylsulfonyl)-1H-
indazol-5-yl]-5-fluoro-4-methylbenzamide

15 0

Prepared by General Method C. See Table.

Table (Examples 61 — 111)

20
Example No Indazole Sulphonyl Chloride Rt MH+
Precursor (min)
Example 61 Example 17 2-propanesulfonyl chloridel 3.17 398
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Example 62
Example 63
Example 64
Example 65
Example 66
Example 67
Example 68
Example 69
Example 70
Example 71
Example 72
Example 73
Example 74
Example 75
Example 76
Example 77
Example 78
Example 79
Example 80
Example 81
Example 82
Example 83
Example 84
Example 85
Example 86
Example 87
Example 88
Example 89
Example 90
Example 91
Example 92
Example 93
Example 94
Example 95
Example 96
Example 97
Example 98
Example 99

PCT/GB2003/003316
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Example 17 ethanesulfonyl chloride? 313 384
Example 17 cyclopropanesulfonyl chloride3 3.18 396
Example 17 methyl 5-(chlorosulfonyl)—Z-furancarboxylate4 329 480
Example 17 2,1,3-benzoxadiazole-4-sulfony! chloride? 336 474
Example 17 2-fluorobenzenesulfonyl chloridel 338 450
Example 17 4-methylbenzenesulfonyl chloridel 338 446
Example 17 2-thiophenesulfonyl chloridel 333 438
Example 17 3,5-dimethyl-4-isoxazolesulfonyl chloride? 3.38 451
Example 17 1-propanesulfonyl chloride” 311 398
Example 17 2-nitrobenzenesulfonyl chloride! 34 477
Example 17 2,2,2-trifluoroethanesulfonyl chloride! 3.11 438
Example 17 2-cyanobenzenesulfonyl chloride! 3.31 457
Example 17 1,3,5-trimethyl-1H-pyrazole-4-sulfonyl chloride# 3.18 464
Example 17 1-methyl-1H-imidazole-4-sulfonyl chloride? 2.88 436
Example 60 2-thiophenesulfonyl chloridel 342 456
Example 60 3-thiophenesulfonyl chloride? 339 456
Example 60 4-methylbenzenesulfonyl chloridel 3.57 464
Example 60 4-(methyloxy)benzenesulfonyl chloride? 3.5 480
Example 60 4-(1-methylethyl)benzenesulfonyl chloride! 377 492
Example 60 4-chlorobenzenesulfonyl chloride! 3.64 4834
Example 60 2,4-difluorobenzenesulfonyl chloridel 353 486
Example 60 3-chlorobenzenesulfonyl chloridel 3.65 484
Example 60 5-fluoro-2-methylbenzenesulfonyl chloridel 3.65 482
Example 60 3-fluorobenzenesulfonyl chloride! 3.53 468
Example 60 3-(methyloxy)benzenesulfonyl chloride! 3.65 430
Example 60 3,5-difluorobenzenesulfonyl chloride! 3.73 486
Example 60 3-methylbenzenesulfonyl chloride? 371 464
Example 60 4-(methyloxy)benzenesulfonyl chloride? 335 416
Example 60 1-propanesulfonyl chlorided 339 416
Example 60 methanesulfonyl chloride? 3.14 388
Example 60 1-butanesulfonyl chloridel 346 430
Example 60 1-octanesulfonyl chloride? 395 486
Example 60 cyclopropanesulfonyl chloride3 325 414
Example 60 5-chloro-2-thiophenesulfonyl chloridel 3.68 490
Example 60 3,5-dimethyl-4-isoxazolesulfonyl chloride2 348 469
Example 60 1,2-dimethyl-1H-imidazole-4-sulfonyl chloride# 3 468
Example 60 ethanesulfonyl chloride2 321 402
Example 60 2-chlorobenzenesulfonyl chloridel 359 484
Example 100 Example 60 2-methylbenzenesulfonyl chloridel 359 464
Example 101 Example 60 4-ethylbenzenesulfonyl chloride? 3.68 478
Example 102 Example 60 4-propylbenzenesulfonyl chloride? 3.81 492
Example 103 Example 60 3,4-difluorobenzenesulfonyl chloridel 3.59 486
39 506

Example 104 Example 60 4-butylbenzenesulfonyl chloride?
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Example 105 Example 60 benzenesulfonyl chloride! 345 450
Example 106 Example 60 phenylmethanesulfonyl chloride! 342 464
Example 107 Example 60 (E)-2-phenylethenesulfonyl chloridel 3.58 476
Example 108 Example 60 2,5-difluorobenzenesulfonyl chloridel 3.52 486
Example 109 Example 60 2-fluorobenzenesulfonyl chloridel 347 468
Example 110 Example 60 4-cyanobenzenesulfonyl chloride? 342 475

Example 111 Example 60 2,3-dihydro-1-benzofuran-5-sulfonyl chloride4 347 492

1 Purchased from Aldrich.

2 Purchased from Avocado.

3 Purchased from Array Biopharma Inc.
4 Purchased from Maybridge.

5 Purchased from Pfaltz & Bauer.

Example 112: N-Cyclopropyl-3-fluoro-4-methyl-5-{1-[ (4-methylphenyDsulfonyl}-
1H-indol-5-yl}benzamide

A mixture of 5-bromo-1-[(4-methylphenyl)sulfonyl]-1H-indole (0.035g) {5-
[(cyclopropylamino)carbonyl]-3-fluoro-2-methylphenyl }boronic acid (Intermediate
64) (0.024g) saturated aqueous sodium hydrogen carbonate (0.5ml) and
tetrakis(triphenylphosphine)palladium(0) (2mg) in isopropanol (2ml) was heated in a
microwave at 150° for 10min. The solid was removed by filtration and the residue was
purified by preparative Hplc to give the title compound (0.013g).

LCMS: Rt 3.71min, MH+ 463.

Example 113: N-Czcloprogyl-S-fluoro-4-methvl-5-[1-(phenvlsulfonvl)-IH-indol-
5-yllbenzamide
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The procedure for Example 112 was followed using 5-bromo-1-(phenylsulfonyl)-1H-
indole (0.033g) in place of 5-bromo-1-[(4-methylphenyl)sulfonyl]-1H-indole to give
the title compound (0.009g).

LCMS: Rt 3.61min, MH+449.

Example 114: N-Cyclopropyl-3-[1-(cyclopropylmethyl)-1H-indazol-5-yl]-4-
methylbenzamide

A solution of N-cyclopropyl-3-(1H-indazol-5-yl)-4-methylbenzamide (Example 17)
(0.10g) in dry DMF (3ml) was treated with sodium hydride (60% oil dispersion,
0.017g) under nitrogen. After Smin cyclopropylmethyl bromide (0.04ml) was added
and the yellow solution was stirred at room temp. for 18h. Methanol (2drops) was
added and the solvent was evaporated. The residue was purified by column
chromatography on silica eluting with cyclohexane:ethyl acetate (2:1 to 1:1) to give
the title compound (0.05g).

LCMS: Rt 3.21min, MH+ 346.

Example 115: 1.1-Dimethylethyl 4-(5-{5-[(cyclopropylamine)carbonyl]-2-
methvlphenvyl}-1H-indazol-1-y1)-1-piperidinecarboxylate
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A solution of N-cyclopropyl-3-(1H-indazol-5-yl)-4-methylbenzamide (Example 17)
(0.07g) in dry DMF (3ml) was treated with sodium hydride (60% oil dispersion,
0.014g) under nitrogen. After Smin 1,1-dimethylethyl 4-[(methylsulfonyl)oxy]-1-
piperidinecarboxylate (0.08g) was added and the mixture was stirred at room temp.
for 18h. 0.88 Ammonia (Iml) was added and the mixture was concentrated under
vacuum. The residue was purified by column chromatography on silica eluting with
cyclohexane:ethyl acetate (1:1) followed by reverse phase preparative Hplc to give the
title compound (0.005g).

LCMS: Rt 3.55min, MH+ 475.

iperidinyl)-1H-indazol-5-

A suspension of 1,1-dimethylethyl 4-(5-{5-[(cyclopropylamino)carbonyl]-2-
methylphenyl}-1H-indazol-1-yl)-1-piperidinecarboxylate (Example 115) (0.01g) in a
solution of hydrogen chloride in dioxan (4M, 1ml) was treated with methanol
(0.25ml) to give a solution which was stirred at room temp. for 18h. The solvent was
evaporated and the residue was dried under vacuum to give the title compound
(0.009g).

LCMS: Rt 2.40min, MH+ 375.

Example 117: Methyl (5-{ 5-[(cyclopropylamino)carbonyl]-2-methylphenyl}-1H-
indazol-1-ylacetate
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A solution of N-cyclopropyl-3-(1H-indazol-5-yl)-4-methylbenzamide (Example 17)
(0.65g) in dry DMF (26ml) was treated with sodium hydride (60% oil dispersion,
0.134g) under nitrogen. After Smin methyl chloroacetate (0.29g) was added and the
mixture was stirred for 2h. Aqueous ammonia (2M, 10ml) was added and the solvent
was removed under vacuum. The residue was purified by column chromatography on
silica eluting with cyclohexane:ethyl acetate (2:1 to 1:1) to give the title compound
(0.56g).

LCMS: Rt 2.95min, MH+ 364.

Example 118: N-Cyclopropyl-3-(1H-indazol-6-yl)-4-methylbenzamide

A mixture of 1-acetyl-6-bromo-1H-indazole (Intermediate 65) ( 0.50g) N-cyclopropyl-
4-methyl-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzamide (Intermediate 5)
(0.59g) aqueous sodium carbonate(IM, 2.35ml) and PdCldppf (0.237g) in 1,2-
dimethoxyethane (30ml) was stirred at reflux under nitrogen for 16h. More sodium
carbonate (2.3ml) and catalyst (120mg) were added and reflux was continued for a
further 4h. Conc. hydrochloric acid (1ml) was added and the mixture was heated for a
further 1h. The mixture was absorbed onto silica then purified by column
chromatography on silica eluting with cyclohexane:ethyl acetate (2:1 to 1:4) to give
the title compound (0.25g).

LCMS: Rt 2.88min, MH+ 292.

Example 119;: N-Cyclopropyl-3-{3-[(4-fluorophenyl)sulfonyl]-1H-indazol-6-y1}-
4-methylbenzamide
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To a solution of N-cyclopropyl-3-[3-[(4-fluorophenyl)sulfonyl}-1-({[2-
(trimethylsilyl)ethyl]Joxy }methyl)-1H-indazol-6-yl]-4-methylbenzamide (Intermediate
71) (0.05g) in methanol (1.5ml) was added conc hydrochloric acid (0.75ml). The
solution was heated at reflux for 15h then left at room temp. for 18h. The solution

5  was concentrated under vacuum then purified on a Varian Bond-Elut SPE cartridge
(silica, 5g) eluting with cyclohexane:ethyl acetate (1:1) to give the title compound
(0.01g).

LCMS: Rt 3.32 min, MH+ 450.

10 Example 120: N-Cyclopropyl-3-fluoro-4-methyl-5-[3-(methylsulfonyl)-1H-
indazol-6-yl]benzamide

15  Conc. hydrochloric acid ((0.5ml) was added to a solution of N-cyclopropyl-3-fluoro-4-
methyl-5-[3-(methylsulfonyl)-1-({ [2-(trimethylsilyl)ethyl]Joxy }methyl)- 1H-indazol-6-
ylJbenzamide (Intermediate 77) (0.15g) then stirred at reflux for 12h. The solvent was
evaporated and the residue was purified by column chromatography on silica, eluting
with cyclohexane:ethyl acetate (1:1 to 1:2) to give the title compound (0.085g).

20
LCMS: Rt 2.91min, MH+ 388.

Example 121: N-Cyclopropyl-3-fluoro-4-methyl-5-(3-methyl-1H-indazol-5-
yhbenzamide

HN—N
\

&
(s

o

25

F

v

A mixture of 1-acetyl-5-bromo-3-methyl-1H-indazole (0.100g) {5-
[(cyclopropylamino)carbonyl]-3-fluoro-2-methylphenyl }boronic acid (Intermediate
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64) (0.094g) saturated aqueous sodium hydrogen carbonate (2ml) and
tetrakis(triphenylphosphine)palladium(0) (9mg) in isopropanol (6ml) was heated in a
microwave at 150° for 10min. The solvent was evaporated and the residue was
purified on a Varian Bond-Elut SPE cartridge (silica 10g) eluting with
cyclohexane:ethyl acetate(1:1) to give the title compound (0.073g).

LCMS: Rt 3.02min, MH+ 324.

Example 122: N-Cyclopropyl-3-fluoro-4-methyl-5-[3-methyl-1-(2-
thienvlsulfonyl)-1H-indazol-5-yl]benzamide

o, O
> 2
N7

—— \N-—-N
@E\

H
s
F

[V

Sodium hydride (60% oil dispersion, 0.008g) was added to a stirred solution of N-
cyclopropyl-3-fluoro-4-methyl-5-(3-methyl-1H-indazol-5-yl)benzamide (Example
121) (0.033g) in dry DMF(1.5ml) under nitrogen. After Smin a solution of 2-
thiophenesulphonyl chloride (0.038g) in DMF (0.75ml) was added and stirring was
continued for a further 2h. Water (1ml) and chloroform (10ml) were added, the
mixture was passed through a hydrophobic filter and the solvent was evaporated. The
residue was purified by preparative Hplc to give the title compound as a clear glass
(0.024g).

LCMS: Rt 3.44min, MH+ 470.

Example 123: Methyl (5-{5-[(cyclopropylamino)carbonyl}-3-fluoro-2-
methylphenyl}-1H-indazol-1-yl)acetate
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A solution of N-cyclopropyl-3-fluoro-5-(1H-indazol-5-yl)-4-methylbenzamide
(Example 60) (0.35g) in dry DMF (5ml) was treated with sodium hydride (60% oil
dispersion, 0.08g) at room temp under nitrogen then stirred for 20min. A solution of
methyl bromoacetate (0.2ml) in dry DMF (0.5ml) was added and stirring was
continued for 1h. Water (30ml) was added and the mixture was extracted with ethyl
acetate (x2). The organic extracts were washed with water (x3) and brine, dried
(NapSOy4) and concentrated under vacuum. The residue was purified using a Varian
Bond-Elut SPE cartridge (silica, 10g) eluting with cyclohexane:ethyl acetate (4:1
tol:1) to give the title compound as a yellow foam (0.26g).

LCMS: Rt 3.03min, MH+ 382.

Example 124: N-Cyclopropyl-4-methyl-3-{1-[2-({[4-
methvloxy)phenvliimethyl}amino)-2-oxoethyl]-1H-indazol-5-vl }benzamide

Tl
¢

Example 124 was prepared by General Method D using methyl (5-{5-
[(cyclopropylamino)carbonyl]-2-methylphenyl }-1H-indazol-1-yl)acetate (Example
117) and 4-methoxybenzylamine to give the title compound (0.011g).

LCMS: Rt 2.99min, MH+ 469.
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Example 125: N-Cyclopropyl-4-methyl-3-(1-{2-0x0-2-
henylmethyl)aminolethyl}-1H-indazol-5-yDbenzamide

Example 125 was prepared by General Method D using methyl (5-{5-
[(cyclopropylamino)carbonyl]-2-methylphenyl }-1H-indazol-1-yl)acetate (Example
5 117) and benzylamine to give the title compound (0.002g).

LCMS: Rt 3.00min, MH+ 439.

Example 126: N-Cyclopropyl-4-methyl-3-[1-(2-{[(4-
methviphenvl)methyljamino}-2-oxoethyl)-1H-indazol-5-yl]benzamide

10 Example 126 was prepared by General Method D using methyl (5-{5-
[(cyclopropylamino)carbonyl]-2-methylphenyl }-1H-indazol-1-yl)acetate (Example
117) and 4-methylbenzylamine to give the title compound (0.010g)

LCMS: Rt 3.11min, MH+ 453.

Example 127: N-Cyclopropyl-4-methyl-3-(1-{2-[({4-
15 [(methylamino)carbonyliphenyl }methyl)amino]-2-oxoethyl}-1H-indazol-5-
yDbenzamide




WO 2004/010995 PCT/GB2003/003316

10

15

118

Example 127 was prepared by General Method D using methyl (5-{5-
[(cyclopropylamino)carbonyl]-2-methylphenyl }-1H-indazol-1-yl)acetate (Example
117) and 4-(aminomethyl)-N-methylbenzamide to give the title compound (0.005g).

LCMS: Rt 2.68min, MH+ 496.

Example 128: N-Cyclopropyl-4-methyl-3-{1-[2-0x0-2-(propylamino)ethyl]-1H-
indazol-5-yl}benzamide

Example 128 was prepared by General Method D using methyl (5-{5-
[(cyclopropylamino)carbonyl]-2-methylphenyl }-1H-indazol-1-yl)acetate (Example
117) and 1-propylamine to give the title compound (0.011g).

LCMS: Rt 2.81min, MH+ 391.

Example 129: N-Cyclopropyl-3-(1-{2-[(cyclopropylmethyl)amino]-2-oxoethyl}-
1H-indazol-5-y1)-4-methylbenzamide
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Example 129 was prepared by General Method D using methyl (5-{5-
[(cyclopropylamino)carbonyl]-2-methylphenyl }-1H-indazol-1-yl)acetate (Example
117) and 1-cyclopropylmethanamine to give the title compound (0.015g).

5 LCMS: Rt 2.86min, MH+ 403.

10

Example 130: N-Cyclopropyl-3-(1-{2-[(2.2-dimethylpropyD)amino]-2-oxoethyl}-
1H-indazol-5-yl)-4-methylbenzamide

Example 130 was prepared by General Method D using methyl (5-{5-
[(cyclopropylamino)carbonyl]-2-methylphenyl }-1H-indazol-1-yl)acetate (Example
117) and 2,2-dimethyl-1-propanamine to give the title compound (0.015g).

LCMS: Rt 3.06min, MH+ 419.
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Example 131: N-Cyclopro -2-oxoethyl]-1H-

indazol-5-yl}benzamide

Example 131 was prepared by General Method D using methyl (5-{5-
[(cyclopropylamino)carbonyl]-2-methylphenyl }-1H-indazol-1-yl)acetate (Example
117) and morpholine to give the title compound (0.002g).

LCMS: Rt 2.66min, MH+ 419.

Example 132: N-Cyclopropyl-3-fluore-4-methyl-5-(1-{2-0x0-2-
[(phenylmethyl)amino]ethyl}-1H-indazol-5-yl)benzamide

Example 132 was prepared by General Method D using methyl (5-{5-
[(cyclopropylamino)carbonyl]-3-fluoro-2-methylphenyl } -1 H-indazol-1-yl)acetate
(Example 123) and benzylamine to give the title compound (0.008g).

LCMS: Rt 3.17min, MH+ 457.
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Example 133: N-Cyclopropyl-3-fluoro-4-methyl-5-[1-(2-{[(4-
methylphenyl)methyllamino}-2-oxoethyl)-1H-indazol-5-yl |benzamide

Example 133 was prepared by General Method D using methyl (5-{5-
[(cyclopropylamino)carbonyl]-3-fluoro-2-methylphenyl }-1H-indazol-1-yl)acetate
(Example 123) and 4-methylbenzylamine to give the title compound (0.011g).

LCMS: Rt 3.28min, MH+471.

Example 134: N-Cyclopropyl-3-fluoro-4-methyl-5-{1-[2~({[4-

methyloxy)phenyljmethyl}amino)-2-oxoethyl]-1H-indazol-5-yl}benzamide

Example 134 was prepared by General Method D using methyl (5-{5-
[(cyclopropylamino)carbonyl]-3-fluoro-2-methylphenyl }-1H-indazol-1-yl)acetate
(Example 123) and 4-methoxybenzylamine to give the title compound (0.012g).

LCMS: Rt 3.15min, MH+ 487.



WO 2004/010995 PCT/GB2003/003316
122

Example 135: N-Cyclopropyl-3-fluoro-4-methyl-5-( 1-{2-[({4-
[(methylamino)carbonyl [phenyl}methyDamino ]-2-oxoethyl}-1H-indazol-5-
yDbenzamide

Example 135 was prepared by General Method D using using methyl (5-{5-
[(cyclopropylamino)carbonyl]-3-fluoro-2-methylphenyl }-1H-indazol-1-yl)acetate
(Example 123) and 4-(aminomethyl)-N-methylbenzamide to give the title compound
(0.005g).

10 LCMS: Rt2.80min, MH+ 514.

2-0X0-2~

Example 136 was prepared by General Method D using using methyl (5-{5-
15  [(cyclopropylamino)carbonyl]-3-fluoro-2-methylphenyl }-1H-indazol-1-yl)acetate
(Example 123) and 1-propylamine to give the title compound (0.005g).

LCMS: Rt 2.92min, MH+ 409.
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Example 137: N-Cyclopropyl-3-(1-{2-[(cyclopropylmethyDamino]-2-oxoethyl}-
1H-indazol-5-yl)-5-flnoro-4-methylbenzamide

Example 137 was prepared by General Method D using using methyl (5-{5-
[(cyclopropylamino)carbonyl]-3-fluoro-2-methylphenyl }-1H-indazol-1-yl)acetate
5  (Example 123) and 1-cyclopropylmethanamine to give the title compound (0.008g).

LCMS: Rt 2.96min, MH+ 421.

Example 138: N-Cyclopropyl-3-fluoro-4-methyl-5-{1-[2-(4-morpholinyl)-2-
oxoethyl]-1H-indazol-5-yl}benzamide

o™
K/N\ﬁo
'\

C

OHW

10  Example 138 was prepared by General Method D using using methyl (5-{5-
[(cyclopropylamino)carbonyl]-3-fluoro-2-methylphenyl }-1H-indazol-1-yl)acetate
(Example 123) and morpholine to give the title compound (0.001g).

F

LCMS: Rt 2.76min, MH+ 437.

Example 139: N-Cyclopro
15 oxoethyl}-1H-indazol-5-yl)benzamide
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Example 139 was prepared by General Method D using methyl (5-{5-
[(cyclopropylamino)carbonyl]-2-methylphenyl }-1H-indazol-1-yl)acetate (Example
117) and 2-propylamine to give the title compound (0.002g).

LCMS: Rt 2.82min, MH+ 391.

Example 140: N-Cyclopropyl-3-(1-{2-[( 2.2-dimethylpropyl)amino]-2-oxoethyl}-
1H-indazol-5-yl)-5-fluoro-4-methylbenzamide

Example 140 was prepared by General Method D using using methyl (5-{5-
[(cyclopropylamino)carbonyl]-3-fluoro-2-methylphenyl }-1H-indazol-1-yl)acetate
(Example 123) and 2,2-dimethyl-1-propanamine to give the title compound (0.008g).

LCMS: Rt 3.21min, MH+ 437.

Example 141: N-Cyclopropyl-3-{2-[(cyclopropylcarbonyl)amino]-1.3-
benzothiazol-6-y1}-4-methylbenzamide
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Example 141 was made by General Method A using N-(6-bromo-1,3-benzothiazol-2-
yl)cyclopropanecarboxamide and N-cyclopropyl-4-methyl-3-(4,4,5,5-tetramethyl-
1,3,2-dioxaborolan-2-yl)benzamide (Intermediate 5) to give the title compound

5 (04mg).

LCMS: Rt 2.67min, MH+ 392.

Abbreviations
10 AcyO Acetic anhydride
tBuONO t-Butyl nitrite
CDI Carbonyldiimidazole
DBU 1,8-Diazabicyclo[5.4.0Jundec-7-ene
DIPEA N,N-Diisopropylethylamine
15 DME 1,2-Dimethoxyethane
DMF Dimethylformamide
DMSO Dimethylsulphoxide
EtyO Ether
EtOH Ethanol
20 Hal Halogen
HATU O-(7-Azabenzotriazol-1-yl)-N,N,N’ N’ -tetramethyluronium
hexafluorophosphate
HOBT 1-Hydroxybenzotriazole
KOAc Potassium Acetate
25 MeCN Acetonitrile
MeOH Methanol
Ms Mesyl
NaOtBu Sodium tert-butoxide
NaOEt Sodium Ethoxide

30 NCS N-Chlorosuccinimide
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PdClodppf  [1,1°-bis(diphenylphosphino)ferrocene]dichloropalladium (II) complex
with dichloromethane (1:1)

Rt Retention Time

SPE Solid phase extraction

THF Tetrahydrofuran

BIOLOGICAL EXAMPLES

The activity of compounds of formula (I) as p38 inhibitors may be determined
by the following in vitro assays:

Fluorescence anisotropy kinase binding assay

The kinase enzyme, fluorescent ligand and a variable concentration of test
compound are incubated together to reach thermodynamic equilibrium under
conditions such that in the absence of test compound the fluorescent ligand is
significantly (>50%) enzyme bound and in the presence of a sufficient concentration
(>10x K;) of a potent inhibitor the anisotropy of the unbound fluorescent ligand is
measurably different from the bound value.

The concentration of kinase enzyme should preferably be > 1 x K¢. The
concentration of fluorescent ligand required will depend on the instrumentation used,
and the fluorescent and physicochemical properties. The concentration used must be
lower than the concentration of kinase enzyme, and preferably less than half the
kinase enzyme concentration. A typical protocol is:

All components dissolved in Buffer of final composition 62.5 mM HEPES, pH
7.5, 1.25 mM CHAPS, 1.25 mM DTT, 12.5 mM MgCl, 3.3% DMSO.

p38 Enzyme concentration: 12 nM

Fluorescent ligand concentration: 5 nM

Test compound concentration: 0.1 nM - 100 uM

Components incubated in 30 ul final volume in NUNC 384 well black
microtitre plate until equilibrium reached (5-30 mins)

Fluorescence anisotropy read in LJL Acquest.

Definitions: K; = dissociation constant for inhibitor binding
K¢ = dissociation constant for fluorescent ligand binding

The fluorescent ligand is the following compound:

Nl N
=

Cl

which is derived from 5-[2-(4-aminomethylphenyl)-5-pyridin-4-yl-1H-imidazol-4-yl]-
2-chlorophenol and rhodamine green.
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Results
The compounds described in the Examples were tested as described above

and had IC5() values of <10 uM.
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Claims:

1. A compound of formula (I):

)

wherein

A is a fused 5-membered heteroaryl ring optionally substituted by up to two
substituents independently selected from C1_galkyl, -(CHp)y-C3_7cycloalkyl,
halogen, cyano, trifluoromethyl, -(CH2);OR3, -(CH2);nCO2R3, -(CHy), NR3R4, -
(CH2);pCONR3R4, -(CHy),NHCOR3, -(CH2),SOoNR3R4, -(CHy),,NHSOoR3, -
(CH2)mS Oz(CHz)nRS, a 5- or 6-membered heterocyclyl ring containing nitrogen
optionally substituted by C1_oalkyl or -(CHz)mCOZR?’, and a 5-membered heteroaryl
ring optionally substituted by Cq_salkyl;

R1 is selected from methyl and chloro;

R2 is selected from -NH-CO-R% and -CO-NH-(CHp)¢-R7;

R3 is selected from hydrogen, C1.-6alkyl optionally substltuted by up to two
OH groups, -(CHp)m-C3.7cycloalkyl, -(CHp)mphenyl optionally substituted by RS
and/or R and -(CHp)mheteroaryl optionally substituted by R8 and/or RY,

R4 is selected from hydrogen and Cj_galkyl, or

R3 and R4, together with the nitrogen atom to which they are bound, form a 5-
or 6-membered heterocyclic ring optionally containing one additional heteroatom
selected from oxygen, sulfur and N-R10;

RS is selected from Cy_galkyl optionally substituted by up to three halogen
atoms, Co_galkenyl optionally substituted by phenyl, C3_7cycloalkyl, heteroary!
optionally substituted by up to three R8 and/or RY groups, and phenyl optionally
substituted by R8 and/or RY;

RO is selected from hydrogen, C1_galkyl, ~(CHp)q-C3-7cycloalkyl,
trifluoromethyl, -(CHp)/heteroaryl optionally substltuted by R11 and/or R12, and -
(CHy),pheny! optionally substituted by R and/or R12;

R7 is selected from hydrogen, C;_galkyl, C3_7cycloalkyl, -CONHR 13, phenyl
optionally substituted by R11 and/or R12, and heteroaryl optionally substituted by
R11 and/or R12;
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R8 and RY are each independently selected from halogen, cyano,
trifluoromethyl, nitro, C1-galkyl, C1_galkoxy, -CONR13R14, -COR15 , -CO,R15,
and heteroaryl, or

R8 and RY are linked to form a fused 5-membered heterocyclyl ring containing
one heteroatom selected from oxygen, sulphur and N-R10, or a fused heteroaryl ring;

R10 ig selected from hydrogen and methyl;

R11 is selected from Cj_galkyl, Cj.galkoxy, -(CHp)q-C3.7cycloalkyl, -
CONRI3R14, .NHCOR14, halogen, CN, -(CHz)SNR16R17, trifluoromethyl, phenyl
optionally substituted by one or more R12 groups, and heteroaryl optionally
substituted by one or more R12 groups;

R12 js selected from Cj_galkyl, C1.galkoxy, halogen, trifluoromethyl, and -
(CHz)SNR16R17;

R13 and R14 are each independently selected from hydrogen and C1_galkyl, or

R13 and R14, together with the nitrogen atom to which they are bound, form a
5- or 6-membered heterocyclic ring optionally containing one additional heteroatom
selected from oxygen, sulfur and N-R10, wherein the ring may be substituted by up to
two Cq.galkyl groups;

R15 is Cq_galkyl;

R16 is selected from hydrogen, C1_galkyl and -(CH2)q-C3-7cycloalkyl
optionally substituted by C1.galkyl,

R17 is selected from hydrogen and Cj_galkyl, or

R16 and R17, together with the nitrogen atom to which they are bound, form a
5- or 6-membered heterocyclic ring optionally containing one additional heteroatom
selected from oxygen, sulfur and N-R10,

X and Y are each independently selected from hydrogen, methyl and halogen;

m is selected from 0, 1, 2 and 3;

n is selected from 0, 1, 2 and 3;

q is selected from 0, 1 and 2;

r is selected from O and 1; and

s is selected from O, 1, 2 and 3.

2. A compound according to claim 1 wherein A is a fused 5-membered heteroaryl
ring containing up to two heteroatoms independently selected from oxygen and
nitrogen optionally substituted by up to two substituents independently selected from
C1.4alkyl, (CHp)p-C3_7cycloalkyl, -(CH)mCOoR3, -(CHp); NR3R4, -

(CHp); CONR3R4, -(CH)yNHCOR3, -(CH2)nSO2(CHp)pR?, and a 5- or 6-
membered heterocyclyl ring containing nitrogen optionally substituted by C1_palkyl or
~(CHp),CO2R3,

3. A compound according to claim 1 or claim 2 wherein R1 is methyl.

4. A compound according to any one of the preceding claims wherein R2 is -CO-
NH-(CHp)gR7.
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5. A compound according to any one of the preceding claims wherein X is
hydrogen or fluorine.
5 6. A compound according to claim 1 as defined in any one of Examples 1 to 141.
7. A pharmaceutical composition comprising a compound as claimed in any one

of claims 1 to 6 in admixture with one or more pharmaceutically acceptable carriers,
diluents or excipients.

10
8. A method for treating a condition or disease state mediated by p38 kinase
activity or mediated by cytokines produced by the activity of p38 kinase comprising
administering to a patient in need thereof a compound as claimed in any one of claims
1to6.

15
9. Use of a compound as claimed in any one of claims 1 to 6 in the manufacture

of a medicament for use in the treatment of a condition or disease state mediated by
p38 kinase activity or mediated by cytokines produced by the activity of p38 kinase.

20 10.  Anprocess for preparing a compound of formula (I) as claimed in any one of
claims 1 to 6 which comprises

(a) reacting a compound of formula (IT)

1

25 z

in which A is defined in claim 1 and Z1 is halogen,
with a compound of formula (IITA) or (IIIB)
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(ImA)
R1
X R
Y
(IIB)

in which R1, R2, X and Y are as defined in claim 1,
in the presence of a catalyst, or

(b) final stage modification of one compound of formula (I) as defined in claim 1
to give another compound of formula (I) as defined in claim 1.

11. A compound of formula (TA):

{Ia)

wherein
A is a fused 5-membered heteroaryl ring optionally substituted by up to

two substituents independently selected from Cj_galkyl, -(CH2),-C3_7cycloalkyl,
halogen, cyano, trifluoromethyl, ~(CH2)mOR3, -'(CHZ)mNR3R4, -
(CHp)y CONR3R#, -(CH2);yNHCOR3, -(CH»)1, SOoNR3R4, -(CHy);,, NHSO2R3, -
(CHz)mSOz(CHz)nRS , a 5- or 6-membered heterocyclyl ring containing nitrogen
optionally substituted by C1_palkyl and a 5-membered heteroaryl ring optionally
substituted by C1_palkyl;

R1 is selected from methyl and chloro;

R2 is selected from -NH-CO-R0 and -CO-NH-(CHp)¢-R7;

R3 is selected from hydrogen, C1_galkyl optionally substituted by up to two
OH groups, -(CH2)m-C3.7cycloalkyl, -(CH2)y,phenyl optionally substituted by RS
and/or R9 and -(CHp)mheteroaryl optionally substituted by R8 and/or R9

R4 is selected from hydrogen and C1_galkyl, or
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R3 and R4, together with the nitrogen atom to which they are bound, form a 5-
or 6-membered heterocyclic ring optionally containing one additional heteroatom
selected from oxygen, sulfur and N-R10;

RS is selected from C1-galkyl, C3.7cycloalkyl, heteroaryl optionally
substituted by R8 and/or RY, and phenyl optionally substituted by RS and/or RY;

RO is selected from hydrogen, Cy_galkyl, —(CHz)q-C3_7cycloa1kyl,
trifluoromethyl, ~(CHy);heteroaryl optionally substituted by R11 and/or R12, and -
(CHy),phenyl optionally substituted by R11 and/or R12;

R7 is selected from hydrogen, C1_galkyl, C3_7cycloalkyl, CONHR13, phenyl
optionally substituted by R11 apd/or R12) and heteroaryl optionally substituted by
R11 and/or R12;

R8 and R are each independently selected from halogen, cyano,
trifluvoromethyl, Cq_galkyl, Cy_galkoxy, CORLS | C02R15, and heteroaryl, or

R8 and R are linked to form a fused 5-membered heterocyclyl ring containing
one heteroatom selected from oxygen, sulphur and N-R10;

R10 js selected from hydrogen and methyl;

R11 is selected from C1_galkyl, Cy_galkoxy, -(CHp)q-C3.-7cycloalkyl, -
CONRI3R14, .NHCOR14, halogen, CN, -(CHy)NR16R17 trifluoromethyl, phenyl
optionally substituted by one or more R12 groups, and heteroaryl optionally
substituted by one or more R12 groups;

R12 js selected from Cj_galkyl, C1_galkoxy, halogen, trifluoromethyl, and -
(CHp)NR16R17,

R13 and R14 are each independently selected from hydrogen and C 1-6alkyl, or

R13 and R14, together with the nitrogen atom to which they are bound, form a
5- or 6-membered heterocyclic ring optionally containing one additional heteroatom
selected from oxygen, sulfur and N-R10, wherein the ring may be substituted by up to
two Cj.galkyl groups;

R15 is Cq_galkyl;

R16 s selected from hydrogen, Cj_galkyl and -(CHz)q-C3_7cycloa1ky1
optionally substituted by Cy_galkyl,

R17 is selected from hydrogen and Cy_galkyl, or

R16 andR17, together with the nitrogen atom to which they are bound, form a
5- or 6-membered heterocyclic ring optionally containing one additional heteroatom
selected from oxygen, sulfur and N-R10,

m is selected from 0, 1, 2 and 3;

n is selected from 0, 1, 2 and 3;

q is selected from 0, 1 and 2;

1 is selected from 0 and 1; and

s is selected from 0, 1, 2 and 3.
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