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A sphingolipid is one of the lipids having important roles in the living body. A disease called
25  lipidosis is caused by accumulation of a specified sphingolipid in the body. Sphingolipids
present on cell membranes function to regulate cell growth; participate in the development and
differentiation of cells; function in nerves; are involved in the infection and malignancy of cells;
etc. Many of the physiological roles of sphingolipids remain to be solved. Recently the

possibility that ceramide, a derivative of sphingosine, has an important role in the mechanism of
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Recently it has been known that derivatives of sphingolipids and their related compounds exhibit
a variety of biological activities through inhibition or stimulation of the metabolism pathways.
These compounds include inhibitors of protein kinase C, inducers of apoptosis, immuno-
suppressive compounds, antifungal compounds, and the like. Substances having these biological

20  activities are expected to be useful compounds for various diseases.

Derivatives of sphingosine have been prepared in various patents. For example, see U.S. Patents

4,952,683; 5,110,987; 6,235,912 B1 and 6,239,297 B1.

Also, compounds which are similar to certain spingosine derivatives, but which are not reported
as being ligands for the spingosine receptors are reported in various patents and published patent

25  applications. See for example, U.S. Patents 5,294,722; 5,102,901; 5,403,851 and 5,580,878.
U.S. Patent Application Publication No. U.S. 2003/0125371 A2.



carboxy; WD 2011/041287PCT/ US2010/ 050486 R3 is selected fromthe group
consisting of alkyl, e.g. lower alkyl, and nmay include from1l to 10

car bons, wodompsiise cyclic or branched chain al kyl radi earaish@wviosesé rom 3
to 10 carbons; nethoxy, hydroxyl, halogen, nitrile, trifluoronethyl and

car boxy;. D i X i , NR4 or CRAR5, where R4, R5 are
indepeﬁﬂé%@#§R§§$€é%ﬁ%H$yﬁ§ﬁf group consisting of H and al kyl, e.g. |ower
al kyl and may have from1 to 10 carbons, and nmay be cyclic or branched

chain al kyl having 3 to 10 carbons, nethoxy, hydroxyl, F, Br, I, nitrile,
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substitu ri ng rbocyclic or. heterocyclic aryl ring, having
t he folslp @pét %acegnca?comp‘?z%“ ‘Tcéﬁlpils‘fgéala OWREPLI*h R6 and R7 are
i ndependently selected fromthe group consisting of al kyl and may i ncl ude

from 1 1hond Aspeaf BANS presdifl il@)itibe theyCdrt diselosdd @ngiiReds ma'wﬁﬁa#ﬁﬁugoslﬂﬁm ng 3 to
10 carbons, 15al kyl oxy, Preferably | oner al kyl oxy, e.qg.et
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trifluoronmethyl, and carboxy; and Eis Nor CR preferably NIn a second
aspect, of the present invention, the gonmpounds of this invention the |eft

nost ring is a five nenbered ring, ,i.e] the conpounds are 1-H
pyrazol o[ 4, 3-b] pyri dinyl conpounds 20 coqpounds included in this
second aspect of the invention may.b reﬁenm@d by the general fornmula
111 RIR3 hl---. NIHH , NN, )NXyzDRZ\rN X2
Y
wherein:

10 wherein A is a direct bond or (CR)and B, C and D are independently selected from the group
consisting of (CR) and N, wherein R is H or alkyl, e.g.lower alkyl; provided however, not all, of
B, C and D are N and, when A is a direct bond, D is (CR),
R’ is selected from the group consisting of alkyl, ¢.g. lower alkyl:
X is selected from the group consisting of O, NR* and CR'R’, wherein R* and R” are

15  independently selected from the group consisting of H and alkyl, e.g. lower alkyl;
Y is selected from the group consisting of O or S; and

Z is a substituted aryl ring and pharmaceutically acceptable salts thereof.

In a first aspect of the present invention, the left most ring is a six membered ring, i.¢. the
compounds of this invention are benzo or pyrido pyridinyl compounds. The compounds
20  included in this first aspect of the invention may be represented by the general formula II,

below:

R'" RS
//|

VI N N g
RZD” N7 XYz
wherein R' and R* are independently selected from the group consisting of H and alkyl, e.g.
lower alkyl, and may include from 1 to 10 carbons, and may be cyclic or branched chain alkyl
25  radicals having from 3 to 10 carbons; methoxy, hydroxyl, halogen, nitrile, trifluoromethyl and

carboxy;
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sel ected fromthe group consisting of H and alkyl, e.g. |lower alkyl, and
may i ncl wie 2briamB7t o 10 carbons, and may be cyclic or lpcarush@d/osi¥asé n al kyl
radi cals having from3 to 10 carbons; nethoxy, hydroxyl, hal ogen, nitrile,
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lto 1Q)%; ﬁ%?ir and may be cyclic or branched chain alkyl having 3 to 10
car bons; “nmethoxy, hydroxyl, F, Br, |, nitrile, trifluoronethyl and carboxy;
Yis Oor S, preferably O; Zis a substituted aryl ring, e.g. a
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20pr ef enmdixy; chl oro; nitrile, trifluoronethyl, and carboxy; and Eis N or
CR, preferably N, Preferably, Z is a disubstituted aryl, nore preferably an
0,0- S stéfﬁéed g%eri,yl. I n anot her aspect of this invention, there is
di scl osed Q8 WS Y Creati ng or preventing a disease or condition
selected fromthe group consisting of fibrotic conditions e.g.; ocular,
candi az i2bhepaiited and rigl, RRNAr darbdPEIRS bs hetpfoel tifcesrgt kg, Nivide eicefollbaRat hy,
cicatricial penphigoid, surgically 1nduced fibrosis in cornea, conjunctiva
and terfSHCHFd:ch conprises admnistering to a patient in need thereof a

conmpound represented by the formula I, IIl, or 111, above. WD
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wherein R® and R’ are independently selected from the group consisting of alkyl and may
include from 1 to 10 carbons, and may be cyclic or branched chain alkyl having 3 to 10 carbons,
15  alkyloxy, preferably lower alkyloxy, e.g.cthyloxy, isopropyloxy, n-butyloxy; hydroxyl, halogen,

preferably chloro; nitrile, trifluoromethyl, and carboxy; and
E is N or CR, preferably N

In a second aspect, of the present invention, the compounds of this invention the left most ring is
a five membered ring, i.e. the compounds are 1-H pyrazolo[4,3-b] pyridinyl compounds. The

20  compounds included in this second aspect of the invention may be represented by the general

formula III;
3
R R
N—~
Ne o Il B H
N X \n/ ~Z
R2 Y



Novel compounds having this general structure were synthesized and tested
for sphingosine 2- phosphate receptor activity using the FLIPR assay. Cells
expressi yorzha/mexsept or of interest (S1131, S1 P2 or S1P8Y/tsadoas@ser ot ein
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recorde&ﬁ¥5 by the FLIPR TETRA. After the calciumtransi ent signal has
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are useful for the treatnent of mammals, including humans, for diseases or
condi tilpmsCRekr&ct ed fromthe group consisting of ocular, cardiac, hepatic
and pulnnnary fibrosis, proliferative vitreoretinopathy, cicatricial
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chain alkyl having 3 to 10 carbons, methoxy, hydroxyl F, Br, I, nitrile, trifluoromethyl and

carboxy;
Y is O or S, preferably O;

Z is a substituted aryl ring, e¢.g. a carbocyclic or heterocyclic aryl ring, having the following
15  structure:
W
N =
Ry~

wherein R® and R’ are independently selected from the group consisting of alkyl and may
include from 1 to 10 carbons, and may be cyclic or branched chain alkyl having 3 to 10 carbons,
alkyloxy, preferably lower alkyloxy, e.g.ethyloxy, isopropyloxy, n-butyloxy; hydroxyl, halogen,

20  preferably chloro; nitrile, trifluoromethyl, and carboxy; and
E is N or CR, preferably N;
Preferably, Z is a disubstituted aryl, more preferably an 0,0- substituted pyridinyl.

In another aspect of this invention, there is disclosed a method of treating or preventing a disease
or condition selected from the group consisting of fibrotic conditions e.g.; ocular, cardiac,

25  hepatic and pulmonary fibrosis, proliferative vitreoretinopathy, cicatricial pemphigoid,
surgically induced fibrosis in cornea, conjunctiva and tenon which comprises administering to a

patient in need thereof a compound represented by the formula I, 11, or 111, above.
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DETAILED DESCRIPTION OF THE INVENTION

Novel compounds having this general structure were synthesized and tested for sphingosine 2-
phosphate receptor activity using the FLIPR assay. Cells expressing the receptor of interest
(S1P;, S1P, or S1P3) and a G-protein (Gqi5 or G16) are loaded with fluo-4, a calcium sensitive
5 dye. After removal of excess dye by washing, the cells are placed in the FLIPR TETRA
instrument. Baseline fluorescence readings are taken prior to addition the compound to be
tested. Agonists will trigger the receptor to interact with the G-protein, leading to an increase in
intracellular calcium. The increase in intracellular calcium causes an increase in the
fluorescence of the cells, due to the presence of fluo-4. This fluorescence increase is recorded
10 by the FLIPR TETRA. After the calcium transient signal has decreased towards baseline, the
standard agonist sphingosine 1-phosphate is added. If the test compound is an antagonist, an
initial calcium signal will not be generated and the antagonist will prevent the generation of a
calcium signal from sphingosine 1-phosphate. The level of fluorescence is compared to that of

sphingosine 1-phosphate, and the EC50 or IC50 of the compound determined by curve fitting.

15  The compounds in this invention are useful for the treatment of mammals, including humans, for
diseases or conditions selected from the group consisting of ocular, cardiac, hepatic and
pulmonary fibrosis, proliferative vitreoretinopathy, cicatricial pemphigoid, surgically induced

fibrosis in cornea, conjunctiva and tenon

Specific Examples of the compounds of formula I include the compounds of Table 1, below.
20
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Some compounds within the scope of the invention may be prepared as depicted in the
procedures described below.

The invention is further illustrated by the following examples which are illustrative of a specific

mode of practicing the invention and are not intended as limiting the scope of the claims.

Unless otherwise indicated, the following terms as used throughout this specification have the

following meanings:

DCM refers to dichloromethane
THEF refers to tetrahydrofuran
EtOAc refers to ethylacetate
"Me" refers to methyl.

”Ph” refers to phenyl.

"Pharmaceutically acceptable salt" refers to those salts which retain the biological effectiveness
and properties of the free bases and which are obtained by reaction with inorganic acids such as
hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid, methanesulfonic

acid, ethanesulfonic acid, p-toluenesulfonic acid, salicylic acid and the like.

"Alkyl" refers to a straight-chain, branched or cyclic saturated aliphatic hydrocarbon. Preferably,
the alkyl group has 1 to 12 carbons. More preferably, it is a lower alkyl of from 1 to 7 carbons,
most preferably 1 to 4 carbons. Typical alkyl groups include methyl, ethyl, propyl, isopropyl,
butyl, isobutyl, tertiary butyl, pentyl, hexyl and the like. The alkyl group may be optionally
substituted with one or more substituents selected from the group consisting of hydroxyl, cyano,

alkoxy, =0, =S, NO,, halogen, dimethyl amino and SH.
"Alkoxy" refers to an "O-alkyl" group.

"Aryl" refers to an aromatic group which has at least one ring having a conjugated pi electron
system and includes carbocyclic aryl, heterocyclic aryl and biaryl groups. The aryl group may be
optionally substituted with one or more substituents selected from the group consisting of
halogen, trihalomethyl, hydroxyl, SH, OH, NO,, amine, thioether, cyano, alkoxy, alkyl, and

amino.

11
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"Alkaryl" refers to an alkyl that is covalently joined to an aryl group. Preferably, the alkyl is a
lower alkyl.

“Carbocyclic” refers to cyclic saturated or unsaturated aliphatic hydrocarbon and aryl
hydrocarbon groups wherein the ring atoms are exclusively carbons, and comprises from 6 to 20

carbon atoms, including said ring atoms.
"Carbocyclic aryl" refers to an aryl group wherein the ring atoms are carbon.

“Heterocyclic” refers to cyclic groups wherein the ring atoms comprise carbon atoms and at
least one oxygen, nitrogen, and/or sulfur atom and may be saturated, unsaturated, i.e. have one
or more double bonds, or aryl, and comprises up to 20 carbon atoms and from 1 to 5 of the

above heteroatoms.

"Heterocyclic aryl” refers to an aryl group having from 1 to 3 heteroatoms as ring atoms, the

remainder of the ring atoms being carbon. Heteroatoms include oxygen, sulfur, and nitrogen.

"Hydrocarbyl" refers to a hydrocarbon radical having only carbon and hydrogen atoms.
Preferably, the hydrocarbyl radical has from 1 to 20 carbon atoms, more preferably from 1 to 12

carbon atoms and most preferably from 1 to 7 carbon atoms.

"Substituted hydrocarbyl" refers to a hydrocarbyl radical wherein one or more, but not all, of the
hydrogen and/or the carbon atoms are replaced by a halogen, nitrogen, oxygen, sulfur or
phosphorus atom or a radical including a halogen, nitrogen, oxygen, sulfur or phosphorus atom,
e.g. fluoro, chloro, cyano, nitro, hydroxyl, phosphate, thiol, amide, ester, thioamide, thiol ester,

amine, thioether, sulfonyl, etc.

"Amide" refers to --C(O)--NH--R', wherein R' is alkyl, aryl, alkylaryl or hydrogen.
"Ester" refers to --C(O)--O--R', wherein R' is alkyl, aryl or alkylaryl.

"Thioamide" refers to --C(S)--NH--R', wherein R' is alkyl, aryl, alkylaryl or hydrogen.
"Thiol ester" refers to --C(O)--S--R', wherein R’ is alkyl, aryl, alkylaryl or hydrogen.

"Amine" refers to a --N(R")R™ group, wherein R" and R™ are independently selected from the

group consisting of alkyl, aryl, and alkylaryl.

"Thioether" refers to --S--R", wherein R" is alkyl, aryl, or alkylaryl.

12
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"Sulfonyl" refers to --S(O), --R"", where R"" is aryl, C(CN)=C-aryl, CH; CN, alkyaryl,
sulfonamide, NH-alkyl, NH-alkylaryl, or NH-aryl.

Also, alternatively the substituent on the phenyl moiety may be referred to as an o, m or p
substituent or a 2, 3 or 4 substituent, respectively. (Obviously, the 5 substituent is also a meta

substituent and the 6 substituent is an ortho substituent.)

The above compounds are evaluated for S1P2 activity according to the above assay: The results

are reported in TABLE 2, below.

Proton nuclear magnetic resonance ('H NMR) and carbon nuclear magnetic resonance (°C
NMR) spectra were recorded on a Varian 300 or 500 MHz spectrometer in deuterated solvent.
Chemical shifts were reported as O (delta) values in parts per million (ppm) relative to
tetramethylsilane (TMS) as an internal standard (0.00 ppm) and multiplicities were reported as s,
singlet; d, doublet; t, triplet; q, quartet; m, multiplet; br, broad. Data were reported in the
following format: chemical shift (multiplicity, coupling constant(s) J in hertz (Hz), integrated

intensity).

General Procedure A for the Synthesis of Substituted 4-Isocyanatopyridine Intermediates:

HOOC._~R1 OCN._~R1
| 1. (COCI),/THF/DCM \(/\j
/N 2. NaNs/Acetone (=N
2 3.Benzene/reflux R2

Commercially available properly substituted isonicotinic acid (1.87 mmol) was dissolved in
THF: DCM (4:10ml) at 0°C. Oxalyl chloride (2.0M in DCM, 1.87ml, 3.75mmol) was added
followed by 2 drops of DMF. The resulting solution was stirred at 0°C for 30 min and
concentrated to dryness. The solid was dissolved in 10ml of acetone and cooled to 0°C. NaN;
(195 mg, 3.00 mmol) in 1 mL of water was added. After stirring at 0°C for 30min, the reaction
mixture was concentrated again to dryness and re-dissolved in benzene which was washed
quickly with ice cold water and dried over Na;SO4. The drying agent Na,SO4 was filtered out,
and the filtrate was stirred at 110°C then cooled to 50°C to generate the title compound in situ.

This crude isocyanate was used in the subsequent transformation without further purification.

13
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Syntheses of S-hydrazinyl-7-isopropyl-1,3-dimethyl-1H-pyrazolo[4,3-b]pyridine and (7-
isopropyl-1,3-dimethyl-1H-pyrazolo[4,3-b] pyridin-5-yl)methanamine intermediates:

The title intermediate compounds were prepared from commercially available 3-fluoropyridine

according to the following scheme.

OH
F F F /) :
| X 1. LDA/THF/-70°C i N red-P/57%Hly | X ¢ N \\/_‘/ N /nBuLi/ether
= 2. Acetone = 140°C Z ~
N ~50% N ~50% N 2. CH5CHO /~43%
\ \
F F N N
| XY MnO,/Tol | Xy _ MeNHNH, N X\ MCPBA/CHCI; N X
z reflux NG HO/\/OH \ NG 70°C /83% \ N
OH 70% o 135°C/84% )
O
\ \ \
POCl; /Tol N,N X N | X0l NHNHyEtOH N | X
O, 0 + N
BPCHS% NN o Y 115°C NZ >NHNH,
(4:5)
\ \ \
N Y _TmsconTea N S EtOH/c. HCITHF Ny
M\ CHLCN/110°C FNNPNON HolPICB0% Ty 2
* 80%
3 o)
2-(3-Fluoro-pyridin-4-yl)-propan-2-ol: 3-Fluoropyridine (11.0 g, 113.0 mmol) in 100mL of
THF was treated with LDA (1.5M, 100.0 mL, 150.0 mmol) at -78°C for 50 min under argon.
Acetone (28mL) was added and the resulting reaction mixture was stirred at -78°C to -40°C for
50 min. The reaction was then quenched with aqueous NH4Cl and extracted with ether. The
10 combined organic layers were washed with H,O and brine, then dried over Na;SO4 and

concentrated under vacuum. Purification by MPLC (80g column, 0 to 40% ethyl acetate in
hexane as eluant) afforded the title compound. Spectroscopic data: '"H-NMR (300 MHz,
CDCl3): 6 ppm 1.65 (s, 6 H), 7.27 (dd, J=5.57 Hz, 1 H), 8.36-8.39 (m, 2 H).



401 Cl

20/ N\ NNNNHH O0d d WO 2011/041287PCT/ US2010/ 050486 21 /

1\1 \/ HH NyN H 110 A C 22

10

15

20

25

30

WO 2011/041287 PCT/US2010/050486

3-Fluoro-4-isopropyl-pyridine: 2-(3-Fluoro-pyridin-4-yl)-propan-2-ol (from the previous step,
6.40 g, 41.3 mmol) was dissolved in 50 mL of 57% HI aqueous solution. Red phosphorus (4.48
g, 144 .0 mmol) was added and the mixture was stirred at 140°C for 5 hours. The reaction
mixture was cooled to room temperature, neutralized with SN aq NaOH and extracted with
cther. The combined organic layers were washed with H,O and brine, then dried over Na,SO4
and concentrated under vacuum. The title compound was obtained by distillation. Spectroscopic
data: "H-NMR (300 MHz, CDCls): § ppm 1.27 (d, J=7.04 Hz, 6 H), 3.25 (hept, J=7.04 Hz, 1 H),
7.21 (dd, J=5.44 Hz, 1 H), 8.33-8.36 (m, 2 H).

1-(3-Fluoro-4-isopropyl-pyridin-2-yl)-ethanol: 1, 4-diazabicyclo [2, 2, 2] octane (6.16 g, 55.0
mmol) was dissolved in ether (100mL) at -40°C. »n-BuLi (2.5M in hexane, 57.50 mL, 23.0
mmol) was added and the resulting reaction mixture was stirred at -20°C for 1 hour. The
reaction solution was then cooled to -60°C and 3-fluoro-4-isopropyl-pyridine (obtained from the
previous step, 7.00 g, 50.0 mmol) was introduced. The stirring was continued for 1 hour and
acetaldehyde (3 mL) was added. The solution was then allowed to warm up to -30°C in 1 hour
and quenched with aqueous NH4Cl. The aqueous layer was extracted with ether. The combined
extract was dried over Na,SO4 and concentrated. Purification by MPLC (80g column, 0 to 15%
ethyl acetate in hexane as eluant) afforded the title compound. Spectroscopic data: 'H-NMR
(300 MHz, CDCls): 6 ppm 1.27 (d, J=7.04 Hz, 3 H), 1.29 (d, /=7.04 Hz, 3 H), 1.50 (d, J=6.44
Hz, 3 H), 3.28 (hept, /=7.04 Hz, 1 H), 5.13 (q, J=6.44 Hz, 3 H), 7.18 (dd, J=5.41 Hz, 1 H), 8.29
(d, /=5.27 Hz, 1 H).

1-(3-Fluoro-4-isopropyl-pyridin-2-yl)-ethanone: 1-(3-Fluoro-4-isopropyl-pyridin-2-yl)-ethanol
(prepared in the previous step, 3.00 g, 16.39 mmol) was dissolved in 60 mL of anhydrous
toluene. MnO; (4.05 g, 46.55 mmol) was added and the resulting mixture was stirred at 140°C
overnight. The mixture was then cooled to room temperature and filtered thought a pad of
celite. The filtrate was concentrated and purified via MPLC (80g, 0 to 20% ethyl acetate in
hexane) to afford the title compound. Spectroscopic data: 'H-NMR (300 MHz, CDCls): 8 ppm
1.28 (d, J=6.73 Hz, 6 H), 2.70 (s, 3 H), 3.35 (hept, /=6.73 Hz, 1 H), 7.38 (dd, /=5.13 Hz, 1 H),
8.39 (d, /~4.69 Hz, 1 H).

7-Isopropyl-1, 3-dimethyl-1H-pyrazolo [4, 3-b] pyridine: 1-(3-Fluoro-4-isopropyl-pyridin-2-yl)-
ethanone (prepared in the previous step, 2.50 g, 15.15 mmol) and methyl hydrazine (1.04 g,
23.00 mmol) were combined in 8 mL of glycol. The reaction solution was stirred at 140°C for 2

hours. After cooling, it was quenched with water, extracted with DCM, then washed with water,
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brine and concentrated. Column chromatography using 15 to 35% cthyl acetate in hexane as
cluant afforded the title compound as a pale yellow solid. Spectroscopic data: "H-NMR (300
MHz, CDCls): 6 ppm 1.39 (d, J=6.73 Hz, 6 H), 2.64 (s, 3 H), 3.65 (hept, J/=6.73 Hz, 1 H), 4.23
(s,3H),7.14 (d, /=4.69 Hz, 1 H), 8.44 (d, /=4.69 Hz 1 H).

7-Isopropyl-1, 3-dimethyl-1H-pyrazolo [4, 3-b] pyridine 4-oxide: To 7-isopropyl-1, 3-dimethyl-
1H-pyrazolo [4, 3-b] pyridine (prepared in the previous step, 2.50 g, 13.22 mmol) in 100mL of
chloroform was added 77% MCPBA (5.91 g, 26.44 mmol) at 0°C. The resulting solution was
stirred at 90°C for 3 hours. After cooling, it was neutralized with ag NaHCO; and extracted
with DCM thoroughly. The combined organic phases were then washed with water, brine and
concentrated. Column chromatography using 5% 7N NH; in MeOH /DCM as eluant afforded
the title compound as a white solid. Spectroscopic data: 'H-NMR (300 MHz, CDCls): 8 ppm
1.37 (d, J=6.73 Hz, 6 H), 2.83 (s, 3 H), 3.60 (hept, /=6.73 Hz, 1 H), 4.21 (s, 3 H), 6.78 (d,
J=6.30 Hz, 1 H), 8.01 (d, /=6.30 Hz 1 H).

5-Chloro-7-isopropyl-1, 3-dimethyl-1H-pyrazolo [4, 3-b] pyridine: To a solution of 7-isopropyl-
1, 3-dimethyl-1H-pyrazolo [4, 3-b] pyridine 4-oxide (obtained from the previous step, 2.26 g,
11.00 mmol) in 30mL of toluene was added POCI; (3.37 g, 22.00 mmol). The resulting reaction
mixture was stirred at 90°C for 2 hours and then concentrated. DCM was added. The organic
layer was washed with water and brine, then dried over Na,SO4 and concentrated. Column
chromatography with DCM separated two isomers and afforded the title compound as a white
solid. Spectroscopic data: "H-NMR (300 MHz, CDCls): & ppm 1.39 (d, J=6.73 Hz, 6 H), 2.58
(s, 3 H), 3.62 (hept, J=6.73 Hz, 1 H), 4.21 (s, 3 H), 7.11 (s, 1 H).

(7-Isopropyl-1, 3-dimethyl-1H-pyrazolo [4, 3-b] pyridin-5-yl)-hydrazine: 5-Chloro-7-isopropyl-
1,3-dimethyl-1H-pyrazolo[4,3-b]pyridine (obtained from the previous step, 620 mg, 2.68 mmol)
and 6 mL of hydrazine monohydrate were combined in 4mL of EtOH. The reaction solution was
stirred at 120°C for 3 days. The reaction solution was then concentrated under reduced pressure.
MeOH was added to the residue and concentrated again. Repetition of this procure several
times until some solid formed. The solid was collected by filtration as the title compound.
Spectroscopic data: 'H-NMR (300 MHz, CDCl:): 8 ppm 1.34 (d, J=6.73 Hz, 6 H), 2.52 (s, 3 H),
3.56 (hept, J/=6.73 Hz, 1 H), 4.15 (s, 3 H), 6.59 (s, 1 H).

7-Isopropyl-1, 3-dimethyl-1H-pyrazolo [4, 3-b] pyridine-5-carbonitrile: To a solution of 7-
isopropyl-1,3-dimethyl-1H-pyrazolo[4,3-b]pyridine N-oxide (obtained from the previous step,
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1.06 g, 5.17 mmol) and TEA (1.08 mL, 7.73 mmol) in 20mL CH3;CN was added TMS cyanide
(1.37 g, 10.34 mmol). The resulting solution was stirred at reflux for 18 hours. Another 0.5 mL
of TMS cyanide was added and the reaction continued for another 7 hours. The solvent was
removed under reduced pressure and the residue was loaded to silica gel column and eluted with

5 20 to 30% cthyl acetate to afford the desired title compound as a solid. Spectroscopic data: 'H-
NMR (300 MHz, CDCls): & ppm 1.40 (d, J=6.74 Hz, 6 H), 2.64 (s, 3 H), 3.69 (hept, /=6.74 Hz,
1 H), 4.26 (s, 3 H), 7.46 (s, 1 H).

C-(7-Isopropyl-1, 3-dimethyl-1H-pyrazolo [4, 3-b] pyridin-5-yl)-methylamine:

7-Isopropyl-1, 3-dimethyl-1H-pyrazolo [4, 3-b] pyridine-5-carbonitrile (from the previous step,
10 91.05 g, 5.15 mmol) was dissolved in EtOH:THF:conc.HCI (25 mL:10 mL:1.5 mL). 400 mg of

10% Pd/C was added and the reaction mixture was stirred under hydrogen balloon overnight.

The catalyst was filtered out and the filtrate was concentrated under reduced pressure to afford

the title compound as a white solid. Spectroscopic data: 'H-NMR (300 MHz, CD;0D): 8 ppm

1.41 (d, J=6.74 Hz, 6 H), 2.56 (s, 3 H), 3.77 (hept, J=6.74 Hz, 1 H), 4.02 (s, 2 H), 4.21 (s, 3 H),
15 7.36(s, 1 H).

General Procedure B for the Synthesis of Substituted Ureas:

H H
OCN.__~Rs Ring....N_ __N.__~Rs
Ring...NH, 4 \f/ﬁ "9 x il \(/\7
X (LE THF/RT o UY_E

R7 R7

20 A properly substituted amine or hydrazine prepared above and a properly substituted isocyanate
(either commercial or prepared above, 1.1 eq) were dissolved in 8 mL of THF. The reaction
mixture was stirred at room temperature for 4 hours and the solvent was removed under reduced
pressure. The title compound was isolated by column chromatography using 30 to 75% ethyl

acetate in hexane, further purified by recrystallization from MeOH.

25 Example 1

Cl

Cl
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"Alkaryl" refers to an aIkyI that is covalently joined to an aryl group.
Preferably, the alkyl is a | ower al lBghmple2 Carbocyclic" refers to cyclic
saturated or unsaturated aliphatic hydrocarbon and aryl hydrocarbon groups
wherein the ring atons are excl | y carbons, and conprises from6 to 20
Scarbon atons, including said ring atons. "Carbocycllc aryl" refers to an
aryl group wherein the ring a e carbon. "Heterocyclic" refers to
cyclic groups wherein the rii cﬁnpﬂﬂse canon atons and at | east one

oxygen, nitrogen, and/or sulf ggﬁa | Sat urated, unsaturated,
i.e. have one or nore double , or yl, conprises up to 20 carbon
15 Cl

atons and from1l to 5 of the

Synthesis of 1-(2,6-dichloropyridin-4-yl)-3-((7-isopropyl-1,3-dimethyl-1H-pyrazolo[4,3-
b]pyridin-5-yl)methyl)urea:

The title compound was generated from (7-isopropyl-1,3-dimethyl-1H-pyrazolo[4,3-b]pyridin-
20  5-yl)methanamine prepared above and commercially available 2,6-dichloro-4-

isocyanatopyridine according to General procedure B described above.

1-(2,6-Dichloropyridin-4-yl)-3-((7-isopropyl-1,3-dimethyl-1 H-pyrazolo[4,3-b] pyridin-5-
vl)methyl)urea: The title compound was obtained from 2,6-dichloro-4-isocyanatopyridine
(commercially available, 180 mg, 0.95 mmol), (7-isopropyl-1,3-dimethyl-1H-pyrazolo[4,3-

25  b]pyridin-5-yl)methanamine (prepared above, 200 mg, 0,92 mmol) according to the protocols as
outlined in general procedure B above. Spectroscopic Data: 'H NMR (300 MHz, CD;OD) §
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parts per m I1ion (ppm) relative to tetranethylsilane (TMS). as an internal
st andardBeo! é@hf%ﬂfsoﬁff@”ﬁiﬁlqc%l Tihgititlog soRaPEnd W ERACHEOR, eﬂ@flr%gf‘et d,

doubl etd otooctahhRaElardifle ¢ rlft&%turé@e B d HoRIhBH i RifereRlOR he%teé’trcyg‘é c data
reporte mtﬁ fao§ wfg or mat : emchl E?l A[' g}‘mlty pl'i ng
const anhdtsl) thbs¢ repbeed in tﬁb—lz@ferenm z&graaioadpmmdelme t M}NMRSG@O Ve, (E]ngle)j wre A
for the Synthesis of Substituted 4-1sacyanat o%/rl di ne | ntermedj at es: HOOCR

/1 1R RPPECRDO (& 1743 Hrodbhy bAipene Hi 166-1.76 (m, 2 H), 2.82 (i, /=7.62 Hz, 2 H),
7.70 (s, 1 H).

2-Butyl-6-chloro-4-isocyanato-pyridine: The title compound was prepared from butyl-6-chloro-
isonicotinic acid (prepared above, 400 mg, 1.87 mmol), oxalyl chloride (2.0 M in DCM, 1.87
mL, 3.75 mmol) according to general procedure A described above. The crude title compound

20  was used in the next step without further purification.

N-(2-Butyl-6-chloropyridin-4-yl)-2-(7-isopropyl-1,3-dimethyl-1 H-pyrazolo[4, 3-b] pyridin-5-
vl)hydrazinecarboxamide: The title compound was obtained from 2-butyl-6-chloro-4-
isocyanato-pyridine (prepared above), 5-hydrazinyl-7-isopropyl-1,3-dimethyl-1H-pyrazolo[4,3-
blpyridine (prepared above, 200 mg, 0.92 mmol) according to the protocols as outlined in

25  general procedure B above. Spectroscopic Data: 'H NMR (300 MHz, CD;OD) & ppm 0.91 (t,
J=7.32 Hz, 3 H), 126 (m , 2 H), 1.35 (d, J=6.73 Hz, 6 H), 1.61 (m, 2 H), 2.43 (s, 3 H), 2.61 (t,
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2. NaN3/ Acetone 3. Benzene/refluxR2 Commercially avail able properly
substituted isonicotinic acid (1.87 mmvol) was dissolved in 20 THF:. DCM
(4:10nl) WO 20G/0408al yl chloride (2.0Min DCM 1.87ml, 3PCIrusedi)/osmse added
followed by 2 drops of DMF. The resulting solution was stirred at 0C for 30

mn and _co ntrated _to dryness. The so]i issolved in 1 f__acetone
and cooﬂzéc?%t @é?) %Mﬁ?@% Gn% Hg, 18%),?\-9{% (()js %Aﬁ% g%f_&oﬂ \ﬁﬁla?é& (%vggjbagéég?’
After stifring at 0C for 30mn, the reaction mxture was concentrated again
to dryness and re-dissolved in benzene which was washed 25 quickly with ice
cold water and dried over Na2SO4. The drying agent Na2SO4was filtered out,
and the filtrate was stirred at 110®Xtdhilei;4:ool ed to 50C to generate the
title conpound in situ. This +de i socyanate was used in the subsequent
transformation w thout further|purification. WO

2011/ 041287PCT/ US2010/ 050486 t heses of

SHR
5- hydrazi nyl-7-i sopropyl -Ny Iw t hiyl - p ragg:ﬂg[ 4,3-b] pyridine and (7-
pyraxolmf \[ﬁ dra- 5-yl ) met hanam ne

i sopropyl-1, 3-di net hyl-1H
intermedi ates: The title internedHat g cotpgunds were prepared from
commercially avail abl e 3-fluoropyridine actording to the foll ow ng schene.
OH 5 2-(3-Fluoro-pyridin-4-yl)-propan-2lol: 3-Fluoropyridine (11.0 g,
11350 mmol ) in 100nL of THF was treated with LDA (1.5M 100.0 ni, 150.0
mmol) at -78C for 50 m n under argon. Acetone (28nlL) was added and the

resul ti eact ] ] Xt ure s stjrred. at -78C to -40C for in. The
reacti ?‘st‘ffléﬂ'?ﬁ'ﬁ E9eft W%‘H&%&M@PP&W‘@&? ﬁ%?%?'iﬂp h ether. The

10 conyj\Rasb1849R Py ridRY-8L FEZileSREskamiah. H20 and brine, then dried over
I\la2804m¥a};ri:d co[:lgﬁ]tlﬁgt ed u};ril)dﬁgr@ vallcuum F?urli fication by MPLC (80g colum, O

to 40% ethyl acetate in hexane as eluant) afforded the title conpound.
Spect r oBwdplecodoand wes KVRr4tagb romHZ ;isqopand)l; 3 lippthylt L BPycazologl4-b]17. 27 (dd,
J=5.,57 Hz...1.H), , 8. 36-8 39 2 H)., 2011/ 041287PCT/ US2010/ 050486

3. 0o eSSt Sho o ha 2 B b AR RS AR B0 R o
the prayiGusraspRedbe Bllcforithd aBovaTOhjerivodiadi2Ssbroatlethox pa-isdcy@atépiYadie
aqueous sol ution. Red phosphorus (4.48 g, 144 .0 mmol) was added and the

mi xt ur evasdserared pesarding togsaepbproscdigtAeind pred iesFe tvigwuiucthar Rurificstienol ed to

roomtenperature, neutralized with 5N ag NaOH and extracted with 5 ether.

The Co@bgl%%-%fegﬁét}irygsézﬁé’o‘?[ﬁ &’)ﬁ&ﬁﬁ%ﬁﬁféﬁ%ﬁﬂfp% a}'%gs ngargdi' frokhen dried over

Na2SO4 and conce at ed under vacuum etit o ound was obt ai ned by
di sti | |datlowpyri$ipeetcalseypi ecidatenrdibgHdNR rEA@GdvirizthoCinGER)yencé 2pdiel. 27 (d,

J=7.04 Hz, 6 ., 3.25 (hept, J=7.04 Hz, .1 , .21 .(dd, JH 4 1 ,

8. 33- 8.5@%“{9%5&0 yta Hia!%hst-ﬁg«msm%tlpé%wé%w@eﬁ# iaﬁp Al.@tfﬂﬁse. @-ﬁ%ﬁ%o%, K

4-di azaHgyebob¥.  $pm2l 396l 204 Az N4 F2(q0./=7.04 Hz, 2 H), 7.17 (d, J=1.18 Hz, 1
H), 7.39 (d, /=1.18 Hz, 1 H).

2-Chloro-6-ethoxy-4-isocyanato-pyridine: The title compound was prepared from 2-chloro-6-
ethoxy-isonicotinic acid (prepared above), oxalyl chloride (2.0 M in DCM) according to general
20  procedure A described above. The crude title compound was used in the next step without

further purification.

N-(2-Chloro-6-ethoxypyridin-4-yl)-2-(7-isopropyl-1,3-dimethyl-1 H-pyrazolo[4, 3-b] pyridin-5-
vl)hydrazinecarboxamide: The title compound was obtained from 2-chloro-6-cthoxy-4-
isocyanato-pyridine (prepared above), 5-hydrazinyl-7-isopropyl-1,3-dimethyl-1H-pyrazolo[4,3-
25  b]pyridine (prepared above, 180 mg, 0.82 mmol) according to the protocols as outlined in
general procedure B above. Spectroscopic Data: 'H NMR (300 MHz, CD;0D) § ppm 1.33 (t,

20



10 mmol ) was di ssolved in ether (100m) at -40C. n-BuLi (2.5Min hexane,
57.50 nL, 23.0 mmmpl) was added and the resulting reaction m xture was
stirred awo-280@4i137 1 hour. The reaction sol ution was tirem/usealomshss® - 60C
and 3-fl uor 0- 4-isopropyl -pyridine (obtained fromthe previous step, 7.00 g,

50.0 s i ntraoduged. St ri g co .nue hour an

acet alm(;73 %éﬁ%_)l%%/aé g:c?d%égﬁ ‘IéT]Ié" ‘P‘Lﬁsm@ﬁ) hﬁB‘hf}:{’ %J%dlgﬁ ‘\‘AE?‘E% dp to
-30C | rH)14QQl{E1 A7 @ QMQP%FB%C(SV‘! Hb‘ @@EJ@O}'%I)NH%:@S lﬁbe aqueous | ayer was
extracted with ether. The conbi ned extract was dried over Na2SO4 and
concentrated. Purification by MPLC & 0g colum, O to 15% ethyl acetate in
hexane as eluant) afforded the titl &xemppound. Spectroscopic data: 1H NWR
(300 MHz, CDC13): 6 ppm1.27 (d, J=7.04 Hz, 3 H), 1.29 (d, J=7.04 Hz, 3 H),
1.50 (d, J=6.44 Hz, 3 H), 3.28 (hept, J=7. 04 Hz, 1 H, 5.13 (q, J=6. 44 Hz,
3 H, 7.18 (dd, J=5.41 Hz, 1\), 8.29 20(d, J=5.27 Hz, 1 H).

1- (3- Fl uoro-4-i sopropyl - pyrldj
1- (3- Fl uoro-4-i sopropyl - pyri'a

)-E}t hdhol (prepared in the previous
step, 3.00 g, 16.39 mol) was fh of anhydrous tol uene. M02
(4.05 g, 46.55 mol ) was added and the r@sul m xture was stirred at
140C overnight. The m xture was then cooled t$ roomtenperature and
filtered thought a pad of 25celite. The filtrate was concentrated and
purdfied via MPLC (80g, O to 20% ethyl acetate in hexane) to afford the
title conpound. Spectroscopic data: 1H NVR (300 MHz, CDCl13): 6 ppm 1.28 (d,
J=6. 73 SnthaisHf 1-QB,5dichioropheny])-3-(A53, e ptethy)<1@7-p3ra4o]o[4,3tH] pyrid@8S-( dd,

J=5.13 8.39 (d, J=4.69 Hz, 1 H). 7-1sopropyl -
3- di net’ﬁ%*e-tﬁ?'g%'?e&zm o [4, 3-b] pyridine:
1- (3-Fl uoro-4-isopropyl -pyridin-2-yl1l)- 30ethanone (prepared in the previous

step, 2rteQitl, colfpolhd Wﬁpgéneaeneu fretny |3, hrtha@gy 1IN -piraedlop,3-BFpyRRlimmDl ) were
conbined in 8 nlL of ycol.. The reaction solution was stirred at 140C for 2

hour s. YAMphanggng msparrsql usipg theaweeadues desetbodabere fos{{-isqproayl-hdtHIROM- t hen
wased l\ﬂ{&)gﬁat 05{, bb n%ﬂllé/g%ﬁe%%ﬁﬁ’ Und Q4 P04 @?a\%‘ 33%1&1?&8&%3@ ed.

Col umm usin Yo et hyl "acetate I n hexane as
af f or dasbdyheaté hctoloediﬁ@nmemadalqmc&dmlEdg&ehbm\amm d. Spectroscopi c data:

1H—NI\/R(300M—IZ CDC13): 6 ppm 1.39 (d, J=6.73 Hz, 6H), 2.64 (s, 3 H,

3.65 4.23 . 8.44
(d, J( i B chh?owhe@f# 11 éﬂ& obwe@ls H1; arr?é?lHZ‘f g’%@y@% ord "r%m&”m i di ne
4- oxi dajtlckQmpou@RaOBYthmdd fdndh Eﬁﬁ&bl&)rbpﬂéﬁgpiébé’fa%@ (EmmBrdpdllyPihilghiifng 70

(prepared in the previous step, 2. é in 100nC of chloroform
was addeg W%/&W@B@ 3.3-tgmethyl-26l- mamh{l4)3 -blpy0din-SFi @%ﬂmmngprsmradl on was

t d.at h Al t |

Natdos & 38&6 33? bad Uit bR B 0%t olTa RS LERF el Dol o
th ] o, , t h h
using SRR ?Pﬁaﬁﬁ o i, Koo et £ s gty

white 9 Hd7 (SpketdodeSpis 7dblt(é.d JER- Oz (136D TM(bs,ODELT)21 6, bpin 7143, ( d,

J=6.73 : 3.60 (hept, J=6.73 Hz, 1 H), 4.21 (s, 3 H,
6. 78 (ﬁf@%'ﬁ‘é“%(ﬁms 01 (d. J=6.30 Hz 1 H). 5-Chloro-7-isopropyl -1,
3-di et hyl - M pyrazolo [4, 3-b] pyridine: To a solution of 7-isopropyl- 151,
3-di met hyl- 1H pyrazol o [4, 3-b] pyriBiamgleds oxi de (obtained fromthe
previous step, 2.26 g, 11.00 |) jn 30mL of toluene was added POC1l3 (3. 37
g, 22.00 mml ). The resultin ion mxture was stirred at 90C for 2
hours and then concentr at ed. s added. The organic | ayer was washed
with water and brine, then dN\e |ov r Na2$O4 and concentrat ed. Col um
chromat ogr aphy wi th DCM separ laf forded the title
conpound as a white 20solid. pectro&top C btar% 1H NWVR (300 MHz, CDCl13): 6
ppm 1.39 (d, J=6.73 Hz, 6 H, 2.58 (s, 3™ H), 2 (hept, J=6.73 Hz, 1 H),
4.2 (s, 3 H, 7.11 (s, 1 H. (7-Isopropyl-1¢ 3-di nethyl-Mpyrazolo [4,
3-b] pyridin-5-yl)-hydrazine:

5- Chl orQim fhdsfdi, wadlansiM@Ham-nw @3(7%9&9;5}41 133-ahRyhly i Aepabéigjarrd from
t he previous step, and il of hydrazi ne nonohydrate
wer e cdipyridia- 5-Nl)hmra@ineEaﬂmxam1die reactl on soI ution was 25stirred at 120C
for 3 days. The reaction solution was then concentrated under reduced
pressure.

rea
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MeOH was added to the residue and concentrated again. Repetition of this
procure several times until some solid formed. The solid was coll ected by
filtrati oMoasitiae2sri t| e conpound. Spectroscopi c data: 1FCRVR2¢180804861z,
CDC13): 6 ppm 1.34 (d, J= 6 73 Hz, 6 H, 2.52 (s, 3 H), 3.56 (hept, J=6.73

gz di ﬁe%l“qﬂcﬁﬂ&’ﬁ%‘fﬁ’k% ﬂene’?,at 81 Q%dlﬁ-‘gpéolg’qzla#tsﬁjgrﬁigfgg?/h[élpywog $od®i on of 7-

| S0pT OB 3B RkMe U %%Je%é oSmitkRn L dvaga ik Ok deniogRkal ned fom
t he previous $tep, / 041287PCT/ US2010/ 050486 1.06 g, 5.17 mmol) and

TEA(JﬂasyMMwﬁwwmqwmmﬁmgwZEMWiH@JﬂmaBémdédeWWQymnde (1.37 g, 10.34
nmml ). The resulting solution was stirred at reflux for 18 hours. Another

0.5 nL ani d ) d and cont for ot her 7
nour o b SR (e TSR ARG PR PR BRI YRR e was
| oaded i@y @iarinednrBtantidb UThe aidcathpdd mStdbtal&daeorhg 8Q9%hesrbytiengret ate to
afford the desired title conBound as a solid, Spectroscoplc data; 1HNMR

(300 Misocyamta Gpmgerpighty avaiableg 124 mg, §.46 ppmolyy Sefyydrazieyl-T-soprappy1.33. 69

T

3-di netmytbedlls-l-apw‘uhﬂﬁi m geﬂeraBpﬂo]:ecmyas Bdiboee. SSpearrbsmpicr[Ddte HfNMR (306 NdHeyvi ous
step, 10 di ssolved in HCL (25 nL: 10
m:1.5 (F%ODM%prﬁgl ia?f(dié% Hes b: 2dihise3 Ahel é%éheﬂ)éa{céﬂéﬂ{%lﬂ)uf‘ Hasd
stijpre re. hy oon overnight. The catal yst was filtered out and
thébflﬁ%# qg(&ggﬁ%oncqﬁ$$§¢ed under reduced pressure to afford the title
conpound as a white solid. Spectroscopic data: 1H NVR (300 MHz, CD30D): 6
ppm 1.41 (d, J=6.74 Hz, 6 H), 2.56 (ExamPleH), 3.77 (hept, J=6. 74 Hz, 1 H,
4.02 (s, 2 H, 4.21 (s, 3 H, 157.36 (s, 1 H). Ceneral Procedure B for the
Synt hesi s of Substituted Ureas: Ring.x. NH2+l /1 -/ETHF/ RT R7 H H,

Ring, x, N\yNr6 0 R7 20 A proper[ly substituted anine or hydrazine prepared
above and a properly substituw ocyanate (either comrercial or prepared
above, 1.1 eq) were dissolv i f HHF. The_reaction m xture was

stirred at roomtenperature for 4 N %1vent was renoved under
onpoundiwag, i s ed by col um chromat ography

reduced pressure. The title
using 30 to 75% ethyl acetate in hexane, furflher purified by
recrystallization from MeOH 25Exanple 1 CF3

Synthesis of N-(3,5-bis(trifluoromethyl)phenyl)-2-(7-isopropyl-1,3-dimethyl-1H-
15  pyrazolo[4,3-b]pyridin-5-yl)hydrazinecarboxamide:

The title compound was generated from 5-hydrazinyl-7-isopropyl-1,3-dimethyl-1H-
pyrazolo[4,3-b]pyridine prepared above and commercially available 4-isocyanato-2,6-
bis(trifluoromethyl)pyridine according to General procedure B described above.
N-(3,5-Bis(trifluoromethyl)phenyl)-2-(7-isopropyl-1,3-dimethyl-1 H-pyrazolo [4,3-b] pyridin-5-
20 ylhydrazinecarboxamide: The title compound was obtained from 4-isocyanato-2,6-
bis(trifluoromethyl)pyridine (commercially available, 117 mg, 0.44 mmol), 5-hydrazinyl-7-
isopropyl-1,3-dimethyl-1H-pyrazolo[4,3-b]pyridine (prepared above, 80 mg, 0.36 mmol)
according to the protocols as outlined in general procedure B above. Spectroscopic Data: 'H
NMR (300 MHz, CD;0OD) ¢ ppm 1.38 (d, /=6.73Hz, 6 H), 2.44 (s, 3 H), 3.68 (hept, J=6.73Hz, 1
25 H),4.14(s,3H),6.86 (s, 1 H),7.53 (s, 1 H), 8.19 (s, 2 H).
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c WO 2011/ 041287PCT/ US2010/ 050486 Synt hesi s of

N- (3, 5-di chl orophenyl)-2-(7-isopropyl -1, 3-di net hyl- 1H pyrazol o[ 4, 3- Db]

pyri di n- Swol2ptwdizszi necar boxani de: The title conpoundPpeaagisgenmsased from
(7-isopropyl -1, 3-dinethyl-1H pyrazolo [4, 3-Db] 5pyridin-5-yl)-hydrazi ne
prepared above and comercially avail able 3, 5-dichlorophenyl isocyanate
according to General procedure B describ q%above.

N- (3, 5- Di chl or opheny1) - 2- (7-i soprop X?ET§3 i met hyl - 1H pyr azol o 4, 3- Npyri di n
-5- yOhydrazi necar boxam de: The title conmpound was obtai ned fronB,

5-di chl orophenyl isocyanate rcially available, 113 ng, 0.60 mmol),

5- hydrazi nyl-7-i sopropyl- N\ 3- [0 dinethyl-1H pyrazol o[ 4, 3-b] pyri di ne
(prepared above, 110 ng,rgN 1) ac%grding to the protocols as outlined

in general procedure B aboy ctmosepic Data: 1H NVR (300 MHz, CD30D) 6
(s 3\\@(3. 0 (hept, J=6.73 Hz, 1 H),

ppm 1.38 (d, J=6.73 Hz, 6 ,

4.14 (s, 3 H), 6.85 (s, 1 H., 7.02 (dd, }<xN6 Hz, 1 H, 7.55 (d, J=1.76
Hz, 2 H. Exanple 2 \ N NH H

NN NG Y 1 ON 15C1 Synthesis of cl

1- (2, 6-di chl i dj n-4-y1) ~3-07-i | -1, 3-di -1 | o[ 4, 3-
o] pyt i dvaTees S Sty e B ST L e Gy

(7-i soq;rfayolo[h,s?-b jyRRAIRLS b jHydPyZi Ak Bdxhndidb] pyridin- 20 5-yl) net hananm ne
prepared above and comrercially avail abl e 2, 6-di chl oro- 4-

i socyanat opyri di ne according to General procedure B described abaove.

1- (2, 6-ccHlcqoamprndivas genprgtedirom (7depmremiil. 3-damethsred Hypyragalolds 321 of 4, 3- Np
i di n-5-. . i i - .
2 oo JATESTOPNLAR: plffed Uiy GOTRANRG. AP B BiRES e HWfiging pccqyaie

mol ), t6 Gensapp@pydurd Blleddritet hppdvcl Hntrymadioled-¢hl&o0-6-methoxy-4-

25b] pyr.i di n-5-yl ) met hanam ne, (prepared aboyve, 200 ng, 0,92 mol). according
to the PRAYPREANEIARS WerMTeRased f990 ﬁoaﬂenﬁr@ﬁaf@afff%e ) %‘d%d.z Ingd K HOYE opi ¢

Data: It YR ueiBRRiddiz, CD30D) 6

10 N-(3-Chloro-5-methoxypyridin-4-yl)-2-(7-isopropyl-1,3-dimethyl-1 H-pyrazolo[4,3-b] pyridin-5-
vl)hydrazinecarboxamide: The title compound was obtained from 2-chloro-6-methoxy-4-
isocyanato-pyridine (prepared above according to general procedure A, crude), 5-hydrazinyl-7-
isopropyl-1,3-dimethyl-1H-pyrazolo[4,3-b]pyridine (prepared above, 140 mg, 0.64 mmol)
according to the protocols as outlined in general procedure B above. Spectroscopic Data: 'H

15 NMR (300 MHz, CDs0OD) & ppm 1.37 (d, /=6.80Hz, 6 H), 2.44 (s, 3 H), 3.69 (hept, /=6.80Hz, 1
H), 3.38 (s, 3 H), 4.14 (s, 3 H), 6.83 (s, 1 H), 6.95 (s, 1 H), 7.01 (s, 1 H).

Example 9

Cl

Cl

Synthesis of 1-(2,6-dichlorophenyl)-3-((7-isopropyl-1,3-dimethyl-1H-pyrazolo[4,3-
20  b]pyridin-5-yl)methyl)urea:
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WD 2011/ 041287PCT/ US2010/ 050486 ppm 1.40 (d, J=6.73 Hz, 6 H), 2.57 (s, 3
H, 3.74 (hept, J=6.73 Hz, 1 H), 4.22 (s, 3 H, 4.61 (s, 2 H, 7.33 (s, 1
Hy, 7.48 We,200/04)287Exanple 3 \N N H H Nr HN 5CI Synt hesiPETafS2010/050486

N- (2- butyl - 6-chl oropyri di n-4-y1)-2-(7-isopropyl -1, 3-di net hyl- 1H pyrazol o[ 4,
3- b] yl drazi necar.boxamn de: etltle ener at ed
from( hestal&rcgamouéc? 483 SF IR FOY PSARAORS 3 I silm%hsﬂ] IBasSlot £ il
pyri di rB“g Dddthafeiha ptdparcl 8B £ RRAN&GANY available 1,3-dichloro-5-

2- butyl chl oro-4-isocyanat o- pyri di ne according to 10General procedure B

descr i bemtyalgotenzénstascondtigdd &icdelalipspeedure Bl dssaibtdiaboxyanat o- pyri di ne was
prepared according to general procedure A and used in situ without further

purlfl | .oro-1i ot i ni cid: T ptle onpound was
bt epar ot R R R S bR O R S Bt i TR ar o o
r eper t ednihnaded: NTHEEAES @ uhd wib @b@ﬁ%@tﬂcms¢gpd16hld®tﬁlsasayeﬁiatdbhﬁ>§e@e reported
in the reference and al so reported here; 1H NMR (300 MHz, CD30D): 6 15ppm
0. 96 ( t(commprozglypvailable) 188 ma 3.0 mawly, f{-isppyqpyl- 1369mfth76 llfrﬁyrgquw 32.82 (t,
J=7.62 , y The
title CC] %(ﬁlrll?) set;ﬁ)%ggg?eeéj %_Igare aE)bES{é %fljogqnéilmé%l?m%r# a%g§|¥1%%(a:&)g%l %{%O(parbféglgr ed
above, AMGhedyn gane&‘ieﬂ procdire B¥edwl Spbétersteigc Oatad IIH/INMR[QQM M]HZTCDEDD)GB 75
rocedure A described above. The crude t

mmol ) accordin ener al
ConpbuITD bR 8T TH. € FB. DER(. $i8p3 b (hoe-PoEel L2 o tDohs (.2
N (;4- B ( p 1 di met hyl - M pyrazol o[ 4, 3
-Nplérl g&%%g@ (gég}]ﬁg?ggzhelgg’rg gs)r‘n ﬁ_le?’ 74%3&%?%&&% und was obtained from
2- butyl-6-chl oro-4- isocyanato-pyridine (prepared above),
5- hydrazi nyl-7-isopropyl- 1, 3-di met hikaniple g9r azol o[ 4, 3- Db] pyri di ne (prepared
above, 200 ng, 0.92 mmol ) according to the protocols as outlined in 25
general procedure B above. Spectrgscopic Data: 1FINVR (300 WMHz, CD30D) 6
ppm 0.91 (t, J=7.32 Hz, 3 H), 12 , 2 H, 1.35 (d, J=6.73 Hz, 6 H, 1.61
(m 2 H, 2.43 (s, 3 H) 2. 6INLEAWD 2011/ 041287PCT/ US2010/ 050486 J=7. 68
Hz, 2 H), 3.65 (hept, J=6. 73 H),H4.ﬁ2 (s, 8 H, 6.82 (s, 1 H, 7.30
(s, 1 H, 7.55 (s, 1 H. Exa XU

ZN

Cl

Synthesis of 1-(2-chloro-6-methoxypyridin-4-yl)-3-((7-isopropyl-1,3-dimethyl-1H-
pyrazolo[4,3-b]pyridin-5-yl)methyl)urea:

15  The title compound was generated from (7-isopropyl-1,3-dimethyl-1H-pyrazolo[4,3-b]pyridin-
5-yl)methanamine prepared above and 2-chloro-4-isocyanato-6-methoxypyridine (prepared
according to general procedure A described above) according to General procedure B described

above.

1-(2-Chloro-6-methoxypyridin-4-yl)-3-((7-isopropyl-1,3-dimethyl-1 H-pyrazolo[4,3-b] pyridin-5-
20 yl)methyl)urea: The title compound was obtained from 2-chloro-4-isocyanato-6-

methoxypyridine (prepared above, crude, 1.0 mmol), (7-isopropyl-1,3-dimethyl-1H-

pyrazolo[4,3-b]pyridin-5-yl)methanamine (prepared above, 200 mg, 0,92 mmol) according to

the protocols as outlined in general procedure B above. Spectroscopic Data: "H NMR (300

MHz, CD;0D) 8 ppm 1.40 (d, /=6.73 Hz, 6 H), 2.57 (s, 3 H), 3.76 (hept, J/=6.73Hz, 1 H), 4.21
25  (s,3H),4.59(s,2 H), 6.82 (d,J=1.76 Hz, 1 H), 7.06 (d, /=1.76 Hz, 1 H), 7.33 (s, 1 H).
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HHNNN HI NC Synthesis of

N- (2- chl or 0- 6- et hoxypyri din-4-y1)-2-(7-isopropyl-1, 3-di net hyl- 1Hpyrazol o[ 4,
3-b] pyri dwo-2Btyd4)38ydr azi necar boxam de: The titl e conpouRdTwEs3019eMEBaL €d
from (7-isopropyl-1, 3-dimethyl-1H pyrazolo [4, 3-b] 10

pyridi n-5-y1) - hydrazi ne prepared above and
2-ch|oro-6-ethoxy-4-isocyanatopyrid%ne cg?rding to General procedure B
descri bed above. Internediate 2-chl hoxy- 4-i socyanat opyri di ne was
prepared according to general procedure A and used in situ w thout further
purification. 2-Chloro-6-eth isonicotinic acid: The titled conmpound was
prepared from 2. 6- dicIorOgyri i ne-4-carboxylic acid according to the
reported nethod in refer NThe  15spectroscopi c data nmatch those
reported in the reference 1H-NWVR (300 MHz, CD30D): ppm
1.38 (t, J=7.04 Hz, 3 H, A : 2°H, 7.17 (d, J=1.18 Hz, 1
H, 7.39 (d, J=1.18 Hz, 1 H). 2-CHIoKb-6- Xy-4-isocyanat o- pyri dine: The
title conpound was prepared from 2-chl oro- et hoxy-isonicotinic acid
(prepared above), oxalyl chloride (2.0 Mi according to general 20

DCM (
g: Ce)(p:)e\?mlvgyﬁ%@ts‘ e‘ﬁ?ﬁ(ﬁgfﬁﬁﬂ?l Rr@ggﬂglﬁicdlilllj-q-eyl}h (J7-1s0pr(r)1i%§luln? dlmgthlyjfﬁ?g-l n the next

N-( 2- Cﬁlfﬁm@m@;bmyymmcymwﬁryzmecarwxdﬁa@r opyl -1, 3-di met hyl - M pyr azol of 4,
3-Npyridi n-5- yChydrazi necar boxam de: The title conpound was obtai ned from

2-chl or 0- 6- et hoxy-4- isocyanato-pyridine (prepared above)
5- hydr aierfitte- CPmpgwﬂ vigy ge@raae@frﬁm(ﬁympmxéw adomethyl-bH- pw@pby[r‘h dibhe

(prepar i ned
R e TR
ppm 1. 338 C{dhc:ral Mﬁcé’dlﬂé.B&l@i@&%B@ﬂibtéSZﬁﬂeﬁh@ﬁ%%chlGH) égrhobjzanafb-ﬁﬂpropjzlp’&ﬁdﬁﬂ,
J=6.73 Hz, 6 2.44 , 3.67 (h =6. 73 , 4.14 (s, 3 ,
4.24 (gves yrqpa@%{ word?lg_tp gegerg%pregeduie é‘)a?lagls zn(sgu Vﬁ_lﬂ]g}lt &lﬁ!l_lbilbpl(r }ca‘g}gli) _ H)
Exampl e 5 Cl 5 Synthesis of

1| § ?TE t5 hIV|J|(§3 ?{a%@mﬁ%ﬁ}@yyﬁdﬂh -P)-B= 7Lk SPRE PN AL, A MtiderOY T 1RE P19k So Br Rb IYH-Adsi-5- S5-

Y y);)hydmzznecarboxamzde The title compound was obtained from 2-chloro-4-isocyanato-6-

propylpyridine (prepared above), 5-hydrazinyl-7-isopropyl-1,3-dimethyl-1H-pyrazolo[4,3-

blpyridine (prepared above, 200 mg, 0.92 mmol) according to the protocols as outlined in

general procedure B above. Spectroscopic Data: 'H NMR (300 MHz, CD;0D) § ppm 0.94 (t,

J=7.32 Hz, 3 H), 1.37 (d, /=6.73 Hz, 6 H), 1.69 (m, 2 H), 2.44 (s, 3 H), 2.61 (t, /=7.68 Hz, 2 H),
15 3.68 (hept, J/=6.73 Hz, 1 H), 4.14 (s, 3 H), 6.84 (s, 1 H), 7.37 (s, 1 H), 7.57 (s, 1 H).

Example 12

NN
1Ty
O ZN

C

Synthesis of 1-(2-chloro-6-propylpyridin-4-yl)-3-((7-isopropyl-1,3-dimethyl-1H-
pyrazolo[4,3-b]pyridin-S-yl)methyl)urea:

20  The title compound was generated from (7-isopropyl-1,3-dimethyl-1H-pyrazolo[4,3-b]pyridin-

5-yl)methanamine prepared above and 2-chloro-4-isocyanato-6-propylpyridine according to
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The title conpound was generated from

(1,3, 7-trinmethyl-1H pyrazol o[ 4, 3-b] pyri di n-5- yl)net hanam ne prepared using
t he procewonelidasmsri bed above for (7-isopropyl-1, 3-di meP¥lus2010/050486

101H pyrazol o[ 4, 3- b] pyri di n-5-yl ) net hanam ne and commercially available 3,
2bgilghl(96ne aquglced{lr%%cgeasgr?bed a%%gg rﬂlte eEii%te Qﬁlro?ol 4 esrocc)ga?n%!cjor 8 p?op%r ]psy(i‘rlr iIPeed

1-(3, 5- Mscﬂ?ér&'%&p&t%ﬂﬂﬁllﬂg 9" g(eﬁéiaﬁprgcédu'rmta!ﬂﬁ|uséd'i‘n%¥t€t%giog{ ﬂlrt:ﬁell\w{ﬂdihan 5-yl)ne
thyl)urea: The title conpound was obtai ned fronB, 5-dichlorophenyl
|socyanateﬁé®onner0|ally avai |l abl e, 170 , 0.90 mmol ),

(1,3, 7-4f3 hey- 6= pwwdmwﬁm%ﬂ)ﬁ I bispropdr 34@’17y¢tﬁﬂeﬂﬁﬁmmlné4 (?Mmedﬂed—
15above ordl t he D 0 as._.o

goner ar pROOUT s HEu T mngd B M cBB -8 fialf 2R B BB o P el
ppms2. lﬁreﬁ)&nedﬁbb{)e) @-—@cﬂpr()ﬁyl 133 Hﬁmetﬂylllflﬂ-g?raz&oﬂ 3- bﬂpy‘ﬁﬁn{ gyl b HImiie, 2 H),
701 (dd, J=2. Hé)? 1 H, 7.42 (d, J=2.07
Hz, 2 mprepgreggpgve ib@ﬁng arﬁlﬁl@l) @ccordlggm ﬂ]@g)ir%togﬁls as outlined in general

N-(2,6-dic I i di 1) -2+ it 1- 1H; [ 4, 3-
o] pyr 1AL PR SO E Ml N o S SR TN P B 6a36 he
title qwqmﬁd a4, MH& S0H3, 1aam (@] zlsppmqylarﬂ) 2361dit e7heRIH A, - )y Bazol o
[4, 3- k yridi n- 50% i drazi ne giepare above and commercially avail abl e
2, 6- di dheRSr-6-%473 HaolcHara ‘b(;sﬁ Hoi e e & DT Ag (44 ederds. Igibcedure B
descrlbed above.

@, 6-Di chl oropyridin-4-yl1)-2-(7- IEﬁQ&@' F 1, 3-di net hyl - M pyr azol of 4, 3- Npy
r| |n 5- 5 yChydrazi necar boxani de: Itle conpound was obtained from3
5-di chl orophenyl isocyanate (commercially available, 124 ng, 0.66 mol),

5- hydrazi nyl-7-isopropyl-1, 3->¢i net hyl - 1H pyr azol o[ 4, 3-b] pyri di ne (prepared
above, 120 ngy, 0.55 nnnl)\ﬁcc ding to the protocols as outlined in general
procedure B above. Spectngscgpi EHMa HlH NVR (300 MHz, CD30D) 6 ppm 1. 37

(d, J=6.73 Hz, 6 H, 2.44 O _3=6.73 Hz, 1 H, 4.14 (s, 3
10H), 6.82 (s, 1 H), 7.63 (s, H) . l e I7 CF3 Synt hesi s of
N- (3, 5- bls(trlfluoronethyl)phenyl) 2(?7 i opyl-1, 3-di net hyl- 1H15pyrazol o

[4,3-b] pyridin-5-yl)hydrazi necar boxam de:g,

Synthesis of 1-(2-chloro-6-ethoxypyridin-4-yl)-3-((7-isopropyl-1,3-dimethyl-1H-
pyrazolo[4,3-b]pyridin-5-yl)methyl)urea:

The title compound was generated from (7-isopropyl-1,3-dimethyl-1H-pyrazolo[4,3-b]pyridin-
15  5-yl)methanamine prepared above and 2-chloro-6-cthoxy-4-isocyanatopyridine according to
General procedure B described above. Intermediate 2-chloro-6-ethoxy-4-isocyanatopyridine

was prepared according to general procedure A and used in situ without further purification.

1-(2-Chloro-6-ethoxypyridin-4-yl)-3-((7-isopropyl-1,3-dimethyl-1 H-pyrazolo[4,3-b] pyridin-5-

vl)methyl)urea: The title compound was obtained from 2-chloro-6-ethoxy-4-isocyanatopyridine
20  (prepared above), (7-isopropyl-1,3-dimethyl-1H-pyrazolo[4,3-b]pyridin-5-yl)methanamine

(prepared above, 200 mg, 0.92 mmol) according to the protocols as outlined in general

procedure B above. Spectroscopic Data: 'H NMR (300 MHz, CD:0D) & ppm 1.34 (t,

J=7.04Hz, 3 H), 1.39 (d, J=6.73 Hz, 6 H), 2.57 (s, 3 H), 3.76 (hept, /=6.73 Hz, 1 H), 4.21 (s, 3

H), 4.25 (q, /=7.04 Hz, 2 H), 4.59 (s, 2 H), 6.78 (d, /=1.46 Hz, 1 H), 7.04 (d, J=1.46 Hz, 1 H),
25 733 (s,1H).

26



The title conpound was generated from

5- hydrazi nyl-7-i sopropyl- 1, 3-di net hyl - 1Hpyr azol o[ 4, 3- b] pyri di ne prepared
above andwoammntisal | y avail abl e 4-i socyanat o- 2, 6- PCT/US2010/050486

bi s(trifluoromethyl)pyridine according to General procedure B described
above.
N-(3,5-Bis(trif|uoronethyl)phenyl)-ﬁ-ﬁé@jﬁgpropyl-1,3-dinethyl-hﬁpyrazolo[4
, 3-Npyridin-5- 20 yChydrazi necar boxattt#® 'The titl e conpound was obt ai ned
from 4-isocyanato-2,6- bis(trifluoromethyl)pyridine (comrercially

avail abl e, 117 ng, 0.44 mmol )\3- hydrazi nyl-7-

i sopropyl-1, 3-di net hyl - 1H\pyr agol o[ 4, 3- b] pyri di ne (prepared above, 80 ny,
0.36 mmol ) according to th ocol,s outlined in general procedure B
above. Spectroscopic DataN\ 0 6 ppm1.38 (d, J=6.73Hz,
6 H, 2.44 (s, 3 H), 3.68 [heph =6]73 25H), 4.14 (s, 3 H, 6.86 (s,
1 H, 7.53 (s, 1 H, 819 (s, 2 H. GO N 041287PCT/ US2010/ 050486
Example 8 HH ,NNCO 11 Y1 T, ON C Synfhesis of

N (3-chl or o- 5- net hoxypyri di n-4-y1)-2-(7-istopropyl-1, 3-di net hyl- 1Hpyrazol o[ 4

D S A SR R RIS BT b EP AR i3 00 er 2t o
pyri di nyyera¥old (4B EdRE SANRREh §PuRove and

2- chl oro- 6- met hoxy-4-i socyanat opyri di ne according to General procedure B
descri bed above. Internediate 2-chlaro-6-net hoxy-4- isocyanatgﬁéridjne was

pr epar ekheditlegiomneynd wagaencrard fredddenmnsonyldnttdinacslyli14-gytagolal4 o Ry ridin-t her
puri fi , i . ) A e .. .

N (3 it B TR BBy ARy SOl Sy PP IS AR S of 4
, 3- Npy rGeticre] procy diny @ dscribelaboox amtdaicdibive?-thibled-toupaund6waspoabpaidied from
2 O ) it SOy B OBl .G CBY P2 8 200N 0SNG ©

i sopropyl-1, 3-di net hyl - 1H pyr azol o[ 4, 3-b] pyri di ne (prepared above, 140 ny,

0. 64 mMp|) caRsesY D AdR-PHRB9eRksS RuBLiinedyi IHGSARL R 4,BL h&-B
above. St)ectroscgjgilgo%ltja: 1@(%5%!\/& l()%gjé M—|z,Z CD%OD)%% ppm[1.3 (d,

J=60808)medirea. Mg tftds; ccgnpigund 3vag 9biaknedtiton) 28€hBOeHA;isdcyrhato®-38 (s, 3 H),

éy ﬁf’ h é :plrggoggayric?lhg %prg]gdre(il ab@vb), ?7-i9550p1(ospyl-1’,3'-_3imet7hy91[1—1(-ps§7razlolol_f)4,'3 -l%é%rlr&ln% 9 c

1- (2, 6-yjrsdthia Ydparcd-dbévé, I8P AR Y| 82 mBod) adedriite-td Ihayro@zels @ Gutdne (0]
pyridi n-5-yl) et hyl) urea: |
general procedure B above. Spectroscopic Data: 'H NMR (300 MHz, CD3;0D) ¢ ppm 1.00 (t,
J=7.32Hz, 3H), 1.40 (d, J=6.73 Hz, 6 H), 1.75 (m, 2 H), 2.57 (s, 3 H), 3.76 (hept, J=6.73 Hz, 1
15 H),4.15(t,J=6.60 Hz, 2 H), 4.21 (s, 3 H), 4.59 (s, 2 H), 6.78 (d, J=1.46 Hz, 1 H), 7.04 (d,

J=1.46 Hz, 1 H), 7.34 (s, 1 H).

Example 15
H H
0O =N
Cl

Synthesis of N-(2-chloro-6-propoxypyridin-4-yl)-2-(7-isopropyl-1,3-dimethyl-1H-
20  pyrazolo[4,3-b]pyridin-5-yl)hydrazinecarboxamide:

The title compound was generated from 5-hydrazinyl-7-isopropyl-1,3-dimethyl-1H-
pyrazolo[4,3-b]pyridine prepared above and 2-chloro-4-isocyanato-6-propoxypyridine according
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WO 2011/ 041287PCT/ US2010/ 050486 The title conmpound was generated from
(7-1sopropyl-1, 3-di net hyl-1H pyrazol o[ 4, 3- b] pyri di n5-yl ) met hanam ne

pr epar ed wbave/@ms7comer ci al | y avail abl e 1, 3-di chl or o- PCTitSo@parEBObenzene
according to CGeneral procedure B descri bed above.

L, ] SR 2L BSR BBe 5 B o o

1, 3-di i
ol ) | Cx?al?s |rs oag?do%gs%ﬂ%{%&%ﬁg}?ﬁ@‘%c%ﬁ%g g@%d Y s?t)é%l{h%m ﬁmh@ﬁﬁlrﬁgaanén

b] pyri di n-5-yl ) met hanam ne (gre pared above, 200 , 0,92 mol ) according to
t he pr dV-6t6lheras m@pm}wéewl)n Gerepalpypi Sodkthatinl- BHaMWIO[fEéeldpm@aofm c Data:

RSt e e o A N
]N N%;\p?r?ﬁb&@yé?dagw%rﬁﬁaréwaﬂcﬁe adéoldifB ¥ gerdrdtlproded@ i, &rid2),\S-hydri¥ify1-7-. HH
| n esl S

1- ( 2- cHFGYoRB= 1@@%@@6% ayiazalolh3-byordined siepaisg #bavez 160 mes Ay/3 PP r azol of 4

,3-b S T firpm
(7 i ]sgpaicg%)(}%g%%ﬁe) I e %:1 %y&ﬁ@&%glz %e{azb%%%(?ﬂyrl Bge GCP( Ep %algéaj[?n Iri#(;
pr epar exiviRb@ve Mg @B OTh s pprd-1i(H0EYBTBId B 3rm), h@wﬂyj%dmﬂz (U paTdeth, 2
according to general procedure A described above) according to General
proceddﬂ)ezé“dés%ﬂ) BT Bt 7 Hre LFS 4. 154,17 (e SE6R3 (o 1H), 694 (o 1 H)

(18- O Pget hoxypyri di n-4-A-3-((7-isopropyl -1, 3-di net hyl - M pyrazol of 4,
3 l\]Iyrldln 5- 720 yl)nmethyl )urea: The title corrpound was obt ai ned from

2-chl oro- 4-i socyanat o- 6- net hoxypyri di ne (prepared above, crude, 1.0 nmol),
(7-1sopropyl-1, 3-di met hyl- 1Hpyr azol Bxam@ebppyri di n- 5-yl ) met hanam ne
(prepared above, 200 ng, 0,92 mmol) according to the protocols as outlined
in general procedure B above. ectroscopic Data: 1H NWMR (300 MHz, CD30D) 6
ppm 1.40 (d, J=6.73 Hz, 6 .57 (s, 3 H, 3.76 (hept, J=6.73Hz, 1 H),
4.21 25(s, 3 H), 4.59 (s,y 6. 8 =1.76 Hz, 1 H), 7.06 (d, J=1.76
Hz, 1 H, 7.33 (s, 1 H). 62010/ 050486 Exanple 11

Synthesis of N-(2-butoxy-6-chloropyridin-4-yl)-2-(7-isopropyl-1,3-dimethyl-1H-
pyrazolo[4,3-b]pyridin-5-yl)hydrazinecarboxamide:

15  The title compound was generated from 5-hydrazinyl-7-isopropyl-1,3-dimethyl-1H-
pyrazolo[4,3-b]pyridine prepared above and 2-butoxy-6-chloro-4-isocyanatopyridine according
to General procedure B described above. Intermediate 2-butoxy-6-chloro-4-isocyanatopyridine

was prepared according to general procedure A and used in situ without further purification.

N-(2-Butoxy-6-chloropyridin-4-yl)-2-(7-isopropyl-1,3-dimethyl-1 H-pyrazolo[4,3-b]pyridin-5-

20 ylhydrazinecarboxamide: The title compound was obtained from 2-butoxy-6-chloro-4-
isocyanatopyridine (prepared above according to general procedure A, crude), 5-hydrazinyl-7-
isopropyl-1,3-dimethyl-1H-pyrazolo[4,3-b]pyridine (prepared above, 160 mg, 0,73 mmol)
according to the protocols as outlined in general procedure B above. Spectroscopic Data: 'H
NMR (300 MHz, CDsOD) 6 ppm 0.97 (t, J/=7.34 Hz, 3 H), 1.38 (d, J=6.73 Hz, 6 H), 1.46 (m, 2

25 H), 1.71 (m, 2 H), 2.44 (s, 3 H), 3.68 (hept, J/=6.73 Hz, 1 H), 4.14 (s, 3 H), 4.20 (t, /=6.44 Hz, 2
H), 6.83 (s, 1 H), 6.93 (s, 1 H), 7.19 (s, 1 H).
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HHNNNHNC Synthesis of

N- (2- chl or o- 6- propyl pyridin-4-y1)-2-(7-isopropyl-1, 3-di net hyl- 1Hpyrazol o[ 4,
3-b] pyri dwo-2Btyd4)38ydr azi necar boxam de: 5The titl e conpoknd/Usaslogsnss at ed
from (7-isopropyl-1, 3-dinethy1-1H—pyrazoIo [4, 3-Db]

pyri di n-5-y1) - hydrazi ne prepared abg :@ g

2- chl or 0- 4-i socyanat o- 6- propy! pyri dFrfFERE 8rd|ng to General procedure B
descri bed above. Internedi ate 2-chl oro-4-i socyanat o- 6- propyl pyri di ne was
prepared according to gengral rocedure A and used in situ w thout further
purification. N
N- (2- Chl or o- 6- propylpyrldﬂg
3-Npyridin-5- 10 yOhydrazi
from 2-chl oro- 4-i socyanat o- 6- propyl ng (prepared above),

5- hydrazi nyl-7-isopropyl-1, 3-di met hyl - razol o[ 4, 3- b] pyridine (prepared
above, 200 ng, 0.92 mmol ) according to theCiprotocols as outlined in general
procedure B above. Spectroscopic Data: Iti NVR (300 MHz, CD30D) 6 ppm 0.94

(t : J [/ 3 e"si%‘]oj%l @b'ﬁ?x}"ﬁ q&ﬁér@ggdg}g4gﬁe{,§(7l_{)§@l§°?§19}-érH‘TeFB@' lﬁlff'( g,s, 33H) |

5 B4 (spyrazmm L ridtn- sgmfo.eth;}lé.? eats, 1 H). Exanple 12 Synthesis of
1- (2-chlor o- 6- propylpyr| 3-07-isopropyl-1, 3-di net hyl- 1Hpyr azol of 4,

3- b] pyri di n-5-yl) et hyl ) urea: 20The title conpound was generated from

(7- |55o&@ﬁym@men%f’@hgqn614tPCb§r@@z(8+1@{paomfiﬂ}EpSiHmezﬂlilsd lfépynaywéE%hMId@-

2011; oarsasoes B0 fiptedila A REr KOS B ib PN QR IRRERGEAIAR © 1O

| nt er meGknat pocelihre Boddetisaicabanat Drteﬁmmma pytok gHorehlovast- pb@maateﬁy@chﬁ@r di ng

to general procedure A and used in situ w thout further purification.

1- ( 2- CHYBISCIBY ¢t 35919 toccheral groyedaurg Aand disert @pvar - withougfusrbenpurifigagn-az ol of 4
, 3-Npyridin-5- yOnet hyQurea: The title conpound was obtai ned from

2- chl or ( g

(7-1 sopfozgzj%@%?g%g%nglgﬁmgﬁ %El-wpg)r(gzlg{)ﬁg‘[gﬁ BP‘E]?Z%@& I%pg ’%)Z@lror[eﬁS ar{grﬁdrllne5

( pri@pandecalpdweca: 20ig: iy cada@2indwel pbaowdridinng- CthrQ-Hesqmyanam@I-s as outlined

| d B a t H NIVR 0D) 6
LB#S”S@&S‘W}«%%%&%% e o). TP S b S Bl 1 P sy - 2 a4
( s, 3 g‘)l)mczhaﬁﬂmﬁﬁe (pﬂepﬁre@l‘(?abﬁ% 120 Hig? 037 S%mGD%&ordﬂ?ﬁo i pigocdls out‘ﬂmélcﬂm( s, 3

| -1, 3-di net hyl - M pyrazol o[ 4,

)-2H(7H sopro
Nere Nt e~eOnpound was obt ai ned

OExanple 13 HHN NO T
general procedure B above. Spectroscoplc Data 'H NMR (300 MHz, CDgOD) S ppm 0.97 (t,

J=7.32 Hz, 3 H), 1.40 (d, /=6.73 Hz, 6 H), 1.50 (m, 2 H), 1.72 (m, 2 H), 2.57 (s, 3 H), 3.76
15 (hept, J=6.73 Hz, 1 H), 4.20 (t, J=6.44 Hz, 2 H), 4.21 (s, 3 H), 4.59 (s, 2 H), 6.80 (d, J=1.46 Hz,
1 H), 7.04 (d, J=1.46 Hz, 1 H), 7.34 (s, 1 H).

Example 18

H H

N\n/N | N O NG
0O =N

Synthesis of N-(2-ethoxypyridin-4-yl)-2-(7-isopropyl-1,3-dimethyl-1H-pyrazolo[4,3-
20  b]pyridin-5-y)hydrazinecarboxamide:

The title compound was generated from 5-hydrazinyl-7-isopropyl-1,3-dimethyl-1H-
pyrazolo[4,3-b]pyridine prepared above and 2-cthoxy-4-isocyanatopyridine according to
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ON C Synthesis of

1- (2-chl or o- 6- et hoxypyri din-4-y1)-3-07-i sopropyl-1, 3-di net hyl- 1Hpyrazol o[ 4,
3-b] pyri dwo-28tyd4)288t hyl )urea: The title conmpound was gemReTAtSed0fF@IRG
(7-1sopr opyl 1, 3-di met hyl- 1H pyrazol o[ 4, 3-b] pyridin- 15 5-yl) nmet hanam ne

repare e and hl or o- 6- et hox SO nat ridine according to
Gener alOg B BT P PR SO PR bty dRocyanatopy e was'

2- chl orfshr&t RAUMil: ﬂo%%ﬁé’r@ﬂﬁx’o@édﬁré di a'ﬂ@ WasiRiARAMRH: REEEF flirdTtation.gener al
procedure A and used in situ wthout further purr fication.

1- (2- Chl or o- 6- et hoxypyri di n- 4- A—3-§(7 i sopro 1, 3-di net hyl - M pyrazol o[ 4, 3
- Npyri d’VﬂﬁZJEIh@CmmW)eé’( 7 Bogravt-l & @mﬁﬁ@b WG&N&WQWWWO%

2- chIor 6-et hoxy-4-i sqcy a ridin r b NS
(7-i soer) hﬁdmm ecirhoyanp ﬁy E{S@%{%“zl%‘r“"? p@eraq fﬁom%é% Vit hanani ne

(pr eparlactyam@@ndmpr@area aBBvd’ﬁB@br)dn@gC@Cg’edbﬂanIb@eduh@ApE@H@)@ ol dasimuyl i ned

i n general procedure B above. ctroscopic Data: 1H NVMR (300 IMHz, CD30D) 6
ppm 1. 32onrepylgl=3rdigagthyl-137- pvraquogl@ pyriging (pppted aboygy 16@mg70,/3 migoly) | 3. 76

(hept e 0 (s

, fé (?H%%jb%he 41% @ols% ﬁéﬂl(lgd 4ge?§ral ﬁro%gc}tgg ﬁzaloo I_élpé_ogrgsir,%:g;?)I?até ‘%?H)
V\D 201]1\[11(1421@863@;2 @W@ﬁﬁﬁ&@%@fml(ﬂ HA4 3 1, 13)8r(tihﬁﬂ’53 |f, 6 H),2.44 (s, 3
1- (2-chl oro-6-pr r|d|n4 )-3-07-isopro 3- di net hy1- 1Hpyrazol o[ 4
3L 5] py 108 (B el o | 0T E0 4 b Grip B 3. & Bhée el DRGH
(7 so , I pet 1 yrazol o[ 4, 3- b] pyri di n- 5-yl ) net hanam ne
prelgare E)%?ve S%rgg ﬂ%% -1 socyanat o- 6- propoxypyri di ne according to
General procedure B descri bed above. Internediate
2- chl or o- 4-i socyanat o- 6- pr opoxypyr i Bkamepled8 prepared according to general
procedure A and used in situ wthout further purification.
1- (2- Chl or o- 6- propoxypyri di n- -3-((7-isopropyl -1, 3-di net hyl - M pyrazol of 4,
3-Npyridin-5- 10 yl) net hyl\}lure : The title compound was obtained from
2- chl or o- 4-i socyanat o- 6- yridi r|1_|e (r epared above),
(7-1sopropyl -1, 3-di met hy1- zom Q] pyridi n-5- yl)nmethanam ne
(prepared above, 180 ng, 0} 82 ﬁ) co g to the protocols as outlined
in general procedure B above. Spectrddcopig®bara: |ti NVR (300 MHz, CD30D) 6
ppm 1.00 (t, J=7.32Hz, 3H), 1.40 (d, J=6.7 Hz 6 H), 175(m 2H) 2. 57
(s 3 H, 376(heth673Hz 115,4.15(t,J660Hz 2 H, 4.21 (s,

S (s 35‘?"%5}% "fé&?'“i‘ﬁf{é ‘(‘Hﬂ*ﬁﬁaﬁﬁle%) L7 RopropPf sdtimimyi4s ez, 1 H),

pyrazolo[4,3-b]pyridin-S-yl)hydrazinecarboxamide:

15  The title compound was generated from 5-hydrazinyl-7-isopropyl-1,3-dimethyl-1H-
pyrazolo[4,3-b]pyridine prepared above and commercially available 1-chloro-5-isocyanato-2,4-

dimethoxybenzene according to General procedure B described above.

N-(5-Chloro-2,4-dimethylphenyl)-2-(7-isopropyl-1,3-dimethyl-1 H-pyrazolo[4,3-b]pyridin-5-
vl)hydrazinecarboxamide: The title compound was obtained from 1-chloro-5-isocyanato-2,4-

20  dimethoxybenzene and 5-hydrazinyl-7-isopropyl-1,3-dimethyl-1H-pyrazolo[4,3-b]pyridine
(prepared above, 160 mg, 0,73 mmol) according to the protocols as outlined in general
procedure B above. Spectroscopic Data: "H NMR (300 MHz, CD;0D) & ppm 1.37 (d, J=6.73
Hz, 6 H), 2.45 (s, 3 H), 3.68 (hept, /=6.73 Hz, 1 H), 3.82 (s, 3 H), 3.85 (s, 3 H), 4.14 (s, 3 H),
6.70 (s, 1 H), 6.86 (s, 1 H), 8.01 (s, 1 H).
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HHNNNOHI N C Synt hesi s of

N- (2- chl or o- 6- propoxypyri di n-4-y1)-2-(7-isopropyl-1, 3-di net hyl- 1H20

pyr azol o[Wp2etjgy2s7di n- 5- yl ) hydr azi necar boxam de: The t PCraScanpsuse was
generated from

5- hydrazi nyl-7-isopropyl- 1, 3-di met hyl - 1Hpyr azol o[ 4, 3- b] pyri di ne prepared
above and 2-ch|oro-4-isocyanato-6-pgqgﬁﬁr?ﬁridine accordi ng WO

2011/ 041287PCT/ US2010/ 050486 to Genef p% cedure B described above.

| nt er medi at e 2- chl or o- 4-i socyanat p- 6- propoxypyri di ne was prepared accordi ng
to general procedure A and used i situ without further purification.

N- ( 3- Chl or 0- 5- pr opoxypheny1) |>r opﬁop ¥ -1, 3-di et hyl - M pyrazol o[ 4, 3- Npy
ri din-5- yChydrazi necar boxa \36' % LNpgeJc and was obtai ned from
2-chl oro- 4-i socyanat o- 6- 5pr opoxy yrﬂbln (

general procedure A, crude), 5-hydraziny@
i sopropyl-1, 3-di net hyl - 1H pyrazol o[ 4, 3- b]pyr|a;ne (prepared above, 160 ng,
0,73 nmml) according to the protocols as outlrned in general procedure B

. SRR SR P O R 7 1 3

(hept yydraihbcarBoxdmidd. 12-4.17 (m 5 , 6.83 (s, 1 H) 6 94 (s, 1 H,
107 19 (s 1 H. Exanple 16 \ NN HHN Y 1 ON C Synthesis of

L. 5. b HieqormeRd iy e et Gk TSR e oRb oty

gener atdaegcrf‘tfeﬁ 'ﬁ‘l Ay A6 R Whents. | ﬂ%ﬁ%%ﬁt@@w@%@b%kﬂ%ﬁh characterized.
pyrazol o[ 4, 3-b] pyri di ne prepared above and

2- butoﬁ%mﬁ chl oro- 4-i socyanat opyri di ne according to General procedure B

red above according to

descri cabdve. |nternediate 2-butoxy-6-chl oro-4-isocyanatopyridi ne was
prepared according to general procedure A and used in S|tu w t hout further
urification. 0 OH 0
P 1) n-BuLl, THF, -78 °C LDA, THF, -78 °C N HC

X X

(. $

N” “NHPiv 2) 0 N™ "NHPiv NHPiv 160 °C, 5 min

)LN/OMG microwave
|
NCO

_—
toluene 400 TN ,Cly
120 °C

cl

10 N-(3-Acetylpyridin-2-yl)pivalamide: To a solution of N-(pyridin-2-yl)pivalamide (2.0 g, 11.22
mmoles) in THF at -78 °C was added 9.4 mL (2.1 eq) of n-BuLi. The resulting mixture was
stirred at 0 °C for 3 hours. The reaction mixture was then cooled to -78 °C after which N-
methoxy-N-methylacetamide (1.2 g, 1.1 eq) was added as a solution in THF. The resulting
mixture was stirred at room temperature for 2 hours. It was then quenched into ice-H,O. The

15  resulting mixture was extracted with CH,Cl, (3X 20 mL) and the combined organic extracts
were washed with H,O (2x 20 mL), brine (1x 20 mL), then dried over MgSQ,4. Concentration
and purification by MPLC gave N-(3-acetylpyridin-2-yl)pivalamide (1.62 g, 65%).
Spectroscopic data: "H NMR (300 MHz, CDCLs) & ppm 1.36 (s, 9 H) 2.65 (s, 3 H) 7.09 (dd,
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N- ( 2- But oxy- 6-chl oropyridin-4-y1)-2-(7-isopropyl -1, 3-di net hyl - M pyr azol o] 4,

3- Npyri

gener al

0: 75 b’y Cad ot haTor B pr bfodoitiiiad BLE I R 6Gnts B probdiNE B
above.5§gqq}roscopic Data: 1H NMR (300 MHz, CD30D) 6 ppm 0.97 (t, J=7.34

Hz, 3 H', 1.38 (d, J=6.73 Hz, 6 H), 1.46 (m 2 25H), 1.71 (m 2 H), 2.44
H), 3.68 (hept, J=6.73 Hz, 1 H), 4.14 (s, 3 H), 4.20 (t, J=6.44 Hz,

(s, 3

di n-5- 20 yGChydrazi necar boxam de: The title conpound was obt ai ned
from 2- buwoxytid4tiszor o- 4- i socyanat opyri di ne (prepared 20DWUS2&0060486 Ng t O

procedure A, crude), 5-hydrazinyl-7-

H, 6. 88HB&BIB-Idroe-d8-paalaniddpyrigim®y()Butanodsy: Toppsolution of 9.5 mL (2.1 eq) of

O DR R AP R0, o AT s AR e

1- (2- but OXy- 6= cht oropyridi

1'SO

3- blpy ridiire Sray ki@t &yl O €8 305k hatds iaftbewBRARGURGonas Ng8neesBaidid-om
(7-isopropy1-1,3-dinethgl-lkkfyrazolo[4,3-b]pyridin- 5-yl ) net hanam ne

pr epar ed)patdareida al52 2o

Gener al

2- but oxy-b-chl oro-

Gryod) el 1dF suas afldulcip artienpye fashies. dbesesulthg to
redi 86 SR uFe %agﬁl%ﬁ rsfut?g ataﬁ Qvg .‘f01J j?)trﬁ{n%?eqlaﬁa §vas brought up to room
é- a acgoré?ng o gener al

-Tsocyanat opyri di ne was prepare

pr ocedutm@p&atmnd Tisedadctionghixturamtal dish quandhioe rithusaturatedNHiQ1. The resulting
1- (2- But oxy- 6-chl oropyrij din-4- A- 3-(( 7-i sqpr opyl.-.1, 3-di net hyl - M pyrazol o[ 4, 3
- Npyr i dMHIBe Wy ew?)%eéity Wh F&Q%f’:‘%ﬂé P theorvehine! 886 BYECHBHCICr of

hanam ne
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(7-1sopropy
( pr eparmchpabod €, 4070 186), SPedtBosaomt Hatac FdNYIR @3 G0oMire CP(df)Gqgins 1 43 (9WtH) ned

, 3-di hyl-1H pyrazol o[ 4, 3-b] pyridi n-5- yl)ne

%%hesis of
pygazolo[4,
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4-Methyl-1,8-naphthyridin-2(1H)-one: A solution of 1.3 g of tert-butyl 3-hydroxy-3-(2-
pivalamidopyridin-3-yl)butanoate (3.9 mmol) in 2 mL 3N HCI was microwaved at 160 °C for 5
minutes. The resulting mixture was washed with Et,0 (2 x 10 mL). The aqueous layer was
basified using saturated K,COs. The precipitate formed was filtered and washed with water to
give 440 mg (71%) of the desired title compound. Spectroscopic data: '"H NMR (300 MHz,
DMSO-ds) & ppm 2.40 (d, /=1.17 Hz, 3 H) 6.43 (s, 1 H) 7.24 (dd, J/=7.91,4.69 Hz, 1 H) 8.12
(dd, J=7.91, 1.76 Hz, 1 H) 8.49 (dd, J=4.69, 1.76 Hz, 1 H) 11.92 (br. s., 1 H).

2-Chloro-4-methyl-1,8-naphthyridine: To a solution of 4-methyl-1,8-naphthyridin-2(1H)-one
(440 mg, 2.75 mmol) in toluene was added 302 uL of POCl;s (1.2 eq). The resulting mixture was
refluxed at 120 °C for 3 hours. After cooling to room temperature the reaction mixture was
quenched into ice-H,O and extracted with EtOAc (3X 10 mL). The combined organic extracts
was washed with H,O (2x 15 mL), brine (1x 20 mL), and then dried over MgSO,. Concentration
and purification by MPLC gave the desired 2-chloro-4-methyl-1,8-naphthyridine (330 mg,
67%). Spectroscopic data: "H NMR (300 MHz, CDClz) & ppm 2.72 (s, 3 H) 7.35 (d, J=1.17 Hz,
1 H) 7.53 (dd, /=8.20,4.40 Hz, 1 H) 8.36 (dd, J=8.35, 1.90 Hz, 1 H) 9.10 (dd, 1 H).

2-Hydrazinyl-4-methyl-1,8-naphthyridine: A solution of 2-chloro-4-methyl-1,8-naphthyridine
(330 mg, 1.8 mmol) in NH,NH, was refluxed at 130 °C for 2 hours. The reaction mixture was
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Synt hesi s of

N- (2- et hoxypyridin-4-yl1)-2-(7-isopropyl -1, 3-di net hyl- 1H pyrazol o[ 4, 3- 20 b]
pyri di n- 5v9l2ptwydizszi necar boxam de: The title conmpound wasTgspewaseds f r om
5- hydr azi ny1-7- isopropyl 1, 3-di met hyl - 1H pyrazolo[4 3- b]pyridine pr epar ed

above and ethox |socy nato yr accordrn
2011/ 0499 SN N Do dda drEo st 035 R expRsyor. The

I nter m%@éléﬁeewgs ﬁk&?ﬁ&}’ 1n420 nP oY mt?zpﬁﬂe%&ﬁlrms REaSRANGE aeaald Nigido; (3
general procedure A and used in situ without further purification.

N-( 2- Et>hb5<1yl|b9,rbl’dler(11429 L) 2andzthers d\mctxmﬁlr Mg dindeomsentrMegy The visalud W&shl pyri d
-5- The (tjt d Iq
e oty B BRI SR R e s P Bp Ry e S R R oyt ity ‘1

pr OfseleMRA(SOGWE)CD@EW’%@ZZ Sryfs 3 H) 6. 66 (s, 1 H) 7.22 (dd, J=7.91, 4.40 Hz, 1 H) 8.11
i sopropyl-1, 3-d hyl - 1H pyrazol o ]pyrrdrne (prepared above, 160 ng,

0,73 m@d)J:@dlﬁoﬂd’Drﬂyz Lt he2 @idoﬂtbbol s as outlined in general procedure B
above. Spectroscopic Data: 1H NVR (300 MHz, CD30D) 6 ppm 1.34 (t, J=7.04

Ao s S Db B 478 1)
2 |'|) Kofifioh &f 2-1ry@reﬁﬁly|1'-|zl-méth§ﬂ)-l SBQ?HEBilﬁdlﬂ;@pﬁepareN abbV¥d (Wt o 0 82GhmSrit hesi s

of N-(5-chl oro-2, 4-di net hoxyphenyl (7-1isopro y di met hy1l- 1Hpyr azol o
[ 4, 3- b]Chisklp Wﬁa(hiesi|3)%9wh@i¢nhéeﬂrlmamﬁt%9l g THeog): tTfh@ TEOMHE WA 3Vas

gengr at

oy Oz ol 53 PR EHE AR b erdioh POy loREle Wi i off pog prashed

1- chIoanBEKB@@yﬂ@aéﬂmzméﬂxunnﬂmhqubenS@nﬁu&m@ar@mmd}ﬂkwmﬂaﬁeoa{Hnrocedure
B descri bed ab

N- ( 5- CHPYRE- ¢6),§ RWh%»éM& By (s (H? 1 Soprbpy10-Hz.3- ) red K4 /W Y a2dHa 4, 3-
hlpyri di fj 561X@¥d5?§'_8%@1d P, oﬁ%q 1) é%?gb‘%ﬁﬁ??ﬁ%éﬁ%ﬁd?ﬁ%@dw?%f rom

1- chloro- -1'socyana hoxyBenzene

5- hydr dzi,nyily 998 enpropy22 br 3 di et hyl - 1H pyrazol o[ 4, 3-b] pyri di ne (prepared

above, 160 ng, 0,73 mmol) according to the protocols as outlined in general

pro%edure B above. Spectroscopic H NI\/R (300 MHz, CD30D) 6 ppm 1. 37
J=6.73 Hz, 6 H, 2.45 (s, 3 H, §@ ept J=6.73 Hz, 1 H), 3.82 (s, 3

H), 3.85 (s, 3 H, 4.14 (s, 3 H) .70 (s, 1 H, 6.86 (s, 1 H, 801 (s, 1

H. 25 WD 2011/041287PCT/ US2010/ 50486

Synthesis of N-(3,5-dichlorophenyl)-2-(4-isopropyl-1,8-naphthyridin-2-

yDhydrazinecarboxamide

The title compound was generated from N-(3-isobutyrylpyridin-2-yl)pivalamide according to the
20  chemistry described in scheme 1 described above. The intermediates were separated and

characterized.

N-(3-Isobutyrylpyridin-2-yl)pivalamide: A solution of N-(pyridin-2-yl)pivalamide (3.20 g, 18.0
mmol), n-BuLi (15.00 mL, 2.1 eq.) and N-methoxy-N-methylisobutyramide (2.60 g, 1.1 eq)
were reacted as outlined in Scheme 1 to give 3.10 g (69%) of N-(3-isobutyrylpyridin-2-

25  yl)pivalamide. Spectroscopic data: 'H NMR (300 MHz, CDCls) & ppm 1.21 (d, J=7.03 Hz, 6 H)
1.35 (s, 9 H) 3.55 (dt, /=13.70, 6.78 Hz, 1 H) 7.08 (dd, J=7.91, 4.69 Hz, 1 H) 8.19 (dd, J=8.20,
2.05Hz, 1 H) 8.63 (dd, J=4.83, 1.90 Hz, 1 H) 11.51 (br. s., 1 H).
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Exanmpl e 20 Cl Synt hesis of

N- (3, 5-di chl orophenyl) - 2- (4- net hyl - 1, 8- napht hyri di n- 2-

yl ) hydr azwoeocrriamsanm de 5 The title conmpound was gener aPeu/USe@i050486
N-(pyridin-2-yl)pival am de according to the chem stry described in the

foll Th d d
Sohenre By 4 M- (S ARG PG 2 ey s s aBeoT o Yo ut i on
of N-( qyciwu%wr %ﬂﬁﬁﬂﬁ}dﬁﬁﬂv@lﬁhﬁ& ((3210%192 51r;11m%i2) ol @M, 17 5ifmith. 1 4P a@}dws

added of n-BuL eresutln mxture was stirred at
for 3 HotylscetFled3 Senltd. bagnivee ueastades Otutimnda;toSM@met loto-gige @ralftelr3 imlrohs'-

e P E S i ol adifapubentinpug R RE T i R s SN e | e

t hes quRRER nlﬁ@&tﬁbﬂ‘ce H20. The 15 resulting m xture was extract ed W th
CH2C12 (3X 20 nmL) and the conbi ned organic extracts were washed with H20
(2x 20 nL), brine (Ix Nz t hen dried over 504. Concentration and

puri fi catsesiersl!. r&maeh@avém ({5 éll‘é@t@'}S‘@l}lﬂ?lﬁpﬁfez’\{gm)Yb?-\hﬁﬂWMtil%Q (&, 65%.

7. 09 ool @1 i IabAT (S0 LGB SR i gy 1y 2

(dd, J-oatlfted id SOkenkdz | tolglkrb tHe. cﬁéare{cﬁd;soﬁro@yﬁﬂm 12pBthytidin-2(1 H)-ohd (849 rﬁ@,r S.,
H) . tert-Butyl 3-hydraox Ig i val am dopyri di n- 3- %)butanoate
sol uti dH %" CHTIGHEORio dgtaecﬁ MR (300 MHz, CDCls) 6 ppm 1.34°(d, J=7.03 Hz, 6 H) 3. 34

10 (quin, J=6.81 Hz, 1 H) 6.66 (s, 1 H) 7.23 (dd, /=12.31, 4.10 Hz, 2 H) 8.09 (dd, /=8.06, 1.61 Hz,

1 H) 8.71 (dd, /=4.69, 1.47 Hz, 1 H) 11.98 (br. s., 1 H).

2-Chloro-4-isopropyl-1,8-naphthyridine: A solution of 4-isopropyl-1,8-naphthyridin-2(1H)-one
(800 mg, 4.3 mmol) and 475 L of POCl; in toluene were reacted as outlined in Scheme 1 to
give the desired 2-chloro-4-isopropyl-1,8-naphthyridine (690 mg, 79%). Spectroscopic data: 'H

15 NMR (300 MHz, CDCl;) 6 ppm 1.41 (d, J=6.74 Hz, 6 H) 3.68 (dq, /=7.03, 6.84 Hz, 1 H) 7.38
(s, 1 H) 7.52 (dd, /=8.35, 4.25 Hz, 1 H) 8.44 (dd, /=8.50, 2.05 Hz, 1 H) 9.09 (dd, 1 H).

2-Hydrazinyl-4-isopropyl-1,8-naphthyridine: A solution of chloro-4-isopropyl-1,8-
naphthyridine (690 mg, 3.4 mmol) in NH,NH, was reacted as outlined in Scheme 1 above to
give the desired title compound (620 mg, 92%). Spectroscopic data: '"H NMR (300 MHz,

20  CDCIl3) 8 ppm 1.35 (d, /=6.74 Hz, 6 H) 3.45 - 3.59 (m, 1 H) 6.70 (br. s., 1 H) 7.21 (dd, J=8.06,
4.54 Hz, 1 H) 8.19 (d, /=7.62 Hz, 1 H) 8.79 (br. s., 1 H).

N-(3,5-Dichlorophenyl)-2-(4-isopropyl-1,8-naphthyridin-2-yl) hydrazinecarboxamide: A 100 mg
(0.5 mmol) sample of 2-hydrazinyl-4-isopropyl-1,8-naphthyridine and 94 mg (1.0 eq) of 3,5-
dichlorophenyl isocyanate were reacted as outlined in Scheme 1 above to give the desired title

25  compound. Spectroscopic data: 'H NMR (300 MHz, DMSO-ds) 8 ppm 1.23 (d, J=6.74 Hz, 6 H)
3.56 (d, J/=6.74 Hz, 1 H) 6.82 (s, 1 H) 7.04 (t, J/=1.76 Hz, 1 H) 7.23 (dd, J=8.20, 4.40 Hz, 1 H)
7.59 (br. s., 2 H) 8.31 (d, /=1.47 Hz, 1 H) 8.54 (br. s., 1 H) 8.66 (d, /=1.17 Hz, 1 H) 8.99 (br. s.,
1 H)9.25 (br. s., 1 H).
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LDA in 15 nL THF at -78 C was added 2.0 nmL of t-butyl acetate (2.1 eq.).
The resulting 5m xture was stirred at -78 C for 30 mnutes after which a
sol uti on WO 2bki(@1mcet yl pyri di n-2- yl)pival am de (1.52 gpPC®/USR0MWB0486i N THF
was added in a dropw se fashion. The resulting reaction m xture was then
stirred at -78 C for 30 m nutes and_was ught up to roomtenperature. The
reaction mixture was then quenched @f?%P@ggurated NH4Cl. The resulting

m xture was extracted with Et 0A¢ (3X 20 nlL) and the conbi ned organic
extracts were washed 10 with H20 x 20 mL), brine (Ix 20 nmL), dried over
MySO4 and concentrated to giv g title conmpound (1.40 g, 61%.
Spectroscopic data: 1H NWMR ( CDC13) 6 ppn11 33 (s, 9 H 1.44 (s, 9

H 1.58 (s, 3 H 2.65 (d, J=R7OF2,- \ﬁg &R J=16.70 Hz, 1 H 5.54
(5, 1 H 6.96 (dd, J=7.76, 4.63 Hz, H H]7.4 04, 357,01, 1.76 Fz, 1 H)
8.45 (dd, J=4.98, 1.76 Hz, 1 FD 10. 29 (s “
154- Met hyl - 1, 8- napht hyri di n-2(11-1)-one: A sobutlon of 1.3 g of tert-butyl
3- hydroxy-3-(2- pival am dopyridin-3-yl)butanoate (3.9 nmml) in 2 nL 3N HC1
was s e was washed

5 Csz,gw?ézsfsdof% (31§Qu&.1{)1mph§nﬁ5 attu%% DBFLS Bhlel T} TSl

wth Et x 10 nL e aqueous basi usi ng saturated
K2CG8. ymrydpamneqarbcataemﬂer med was filtered and Washed with water to give

440 ny of the,desired title ¢ ectro ta: 1H NVR (300
3 oty ipes bagrytet oS STRRgM e GepiTieet tholfedivgg’  aq.

J 7. 91 degferﬁ%d}‘ﬂthe]foﬁawﬁg%gh&l‘i’éj(Scﬂerﬁe 9., THe inRridiatks Wer@seﬂgra(e@%ndJ =4. 69,

1.76 Hz, 1 H) . 2-Chl oro-4-nethyl -1, 8-napht hyri di ne: To

a soluﬂm@WC@ﬁZ@dnethyl 1, 8 naphthyrldln 2(1H)-one (440 ngy, 2.75 mmol) in

t ol uene was added 302 uL of POC13 (1.2 eq). The resulting m xture was

reflux%Q 20 Cfor 3 hours. After cooling to roomtenperature the

reactlon nlx u;gmﬁg; 25 quenched into ice-H20 and extracted with Et0Ac (3X

he

N
v,

10 mL). The co dog@rgani ¢ extracts was washed with H20 (2x 15 ., brine
(I'x 20 n), and dried gSO4.  Gancentr
MPLC g the de8ir®d 2- ch -thyI -1,8-nap
Spectr ic data: 1H N : 3) 6
J=1.17 Hg, Nt H) ¥7.188°C(dd, J 8H20 al 40 @“}' N3G04 dd, tb'“ﬁ”es 35,Y1.80CHz,
1 H 9.10 (dd, 1 FD. 302- Hydr azi nyl- 4- et hyl - 1, 8- napht hyridicne: A sol ution
of 2-chl oro-4-nethyl-1,8-naphthyridine (330 ng, 1.8 mmol) in NH2ZNH2 was
refluxed at 130 C for 2 hours. The reaction m xture was WO
2011/ 041287PCT/ US2010/ 050486 cool ed to roomtenperature, then excess NH2NH2
was renoved on the rotary evaporator. The residue was taken up in 20 nL of
CH2C12. The m xture was washeicon th saturated NaHCO8 (3 x 15 mi), brine (Ix
20 nL), and then dried over 4 and corcentrated. The resi due was washed
wi th hexane to 2- hydr az 1- 4- et yl 11, 8- napht hyri di ne. Spectroscopic
data: 1NuEMVR : s, .3 FD 6.66 (s, 1 H 7.22 (dd,
J=7.91, 440 8. 1+ {dd—3I=8.0 0 Rz R 1L He8.82 (dd, 1 H).
N- ( 3, 5- Biochl or ogheMy N N2- (4chethyl - 1, 8- ntht y?qf - yOhydr azi necar boxami d
1, 8- Rapt

-tion and rlflca i gn by
R i di ne 830
72 (s H) 5 d

e: To a solution of 2-hydrazinyl-4-nethyl - yridi ne prepared above
(84 nmg, 0.482 mml) in CHCl12 was added 3, 5- dICh|O ophenyl isocyanate (91
ng, 1.0 eq). The resulting m xture was 10stirred at room tenperature

over ni T L} [ | af | Et OAc
Lo gi varthe age PR Rt BB PR AR B0 SRRt i
DVBO- d&)3. %! rlnm(ﬁi)?anﬂlet}(s& 4- rBeth!)l ﬁoi@eﬁlﬁmoéte Iﬂ)O 00 951.¢ tq) Wert rSOMuxdd at 160H)C 7. 23
(dd, J=7.91 H 7.61 (br H) 8.22 (dd, J806&9%Hz,
lé 570V(3m1ght Afteg[ tl]_q)re%ctlgg nelé‘alre Waacq@ed tp r?%mpEmpqyaWe 8t Vi t(lg.lrati let 9 22
( br.  s.hexdndIrhe IQEHATR&iffitate was filtered and dried under high vacuum to yield the desired
N-(2,5-dimethylphenyl)-4-methyl-3-oxopentanamide. Spectroscopic data: 'H NMR (300 MHz,
CDCls) 6 ppm 1.18 (d, J=7.03 Hz, 6 H) 2.30 (d, J/=7.62 Hz, 6 H) 2.66 - 2.85 (m, 1 H) 3.64 (s, 2

H) 6.87 (d, /=8.50 Hz, 1 H) 7.06 (d, /=7.62 Hz, 1 H) 7.77 (s, 1 H) 9.13 (br. 5., 1 H).
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Cl Synthesis of N (3,5-dichlorophenyl)-2-(4-isopropyl -1, 8 naphthyri din-2-

yl ) hydr azi necar boxam de The title conpound was generated from

N- (13- sobwoyoylqayasrdi n- 2-yl ) pi val am de accordi ng to t heP2O/USh@&wiosi4sy
described in schenme 1 descri bed above. The internedi ates were separ at ed and

N oyt HAPABR Bt Tt s 2 § Sty e B OO RS2, 1 eq. )
and N @Bb%é(nal}hlﬂ@ﬁm 1d. Qﬁﬂuém@@4%s(rgac@& eg 108 °¢ 60) hiR' AfL A REtRR yas,

outlined In Scheme 1 to give 3.10 g (699% of N-(3-isobutyrylpyridin-2
yl ) pi valoaleidde ro®p sotpcosenpi wadatcachetHntdvR-H300 TkeizgsuiDEIBixtige ppseitrated d,

J=7.03 J=13.70, 6.7 1 7. d,
127" o1, 68utd G R (el dpgbingrtyic Siigdts ere fralfdFiun Syeiyrel il
1. 96 Hz3 x1i3hif brind ((:bro %drﬂed'@ver M@@o%@ﬁ&é&&é@@&@&ﬁﬁ&%%ﬁé 20486
tert-Butyl 3-hydroxy-4-net pi val am dopyri di n- 3-yl ) pent anoat e:

sol ut i gaCrystallz¢Bin Ewmﬁp;gm by? et ﬁleziewqqoéiwpmwhé 8¢Bmethydfuinoding?-ahp| )

renct sasreOrR Ral i RedR o SP CRRI efE TR R Ry dr g 2eF R ©

4- met hyolzBes( 249i3val @Uind ey 59 diznt B BlO7RENt BNOaB&d Wa7a2 MaS MR (4 Ahg2next
step wi thout 5further Els“ fication.

4- | sopridpyIHn8 Bl fapht hili di n- 2(11- 1) -one: A sol ution of tert-butyl
3- %droxy 4-met hyl-3- (2- pival am dopyridi n-3-yl)pentanoate (3.78 g, 10.4
mml) in 12.0 nL 3N HC1 were reacted as outlined in Schene 1 to give the

desired- @hlos@mz@cwbpﬂl 585- ﬂﬂrwﬁﬁﬂg’wzh&l’m@* A(Sbwtmr&4(18&90ﬂﬁr5 4-HhethPge@bliegcopi ¢
data: 1H NWR ( J=7.03 Hz, 6 H 3.34 10(qU|n

J=6. 81 qlit1.39 gkﬁ Oén@eolé 3785)%1@ 1% eﬂ§0€ E@Clsjniéu@!@ were 1gncigs as putlgne ipSeheans,
J=8. 06, sz?@ A_%veldll {7@ %%gzjchfo%M 1§0p§ 1%345 afhd Oeitﬁglqulﬁo"ae (]7}‘V%8 Sfa?&ros@oplc 1H.

2- Chl or o- ropy napht hyri

4-i soprdawllHl\H‘&Rr(ap(DlMHi mpmlg)'z& b 1cmqe(d($a@74rgz 61H32rvm(h )3 EN2L84 1§ 3LHof
POC13 in toluene were reacted as outlined in ve the desired

2- dAl orbl %(qu%dréﬁfrmiléi)ﬂa%ﬂh&dh%i’%ﬁﬁé [ 693G 3:%3(5 1759/5 40@‘&»«3&7%51% i) dat a:
1H 15 NWR (300 MHz, CDCl13) 6 ppm 1.41 (d, J=6.74 Hz, 6 H 3.68 (dg, J=7.03,
6.84 Hz, 1 H 7.38 (s, 1 H 7.52 (dd, J=8.35, 4.25 Hz, 1 H) 8.44 (dd,
J=8.50,2- Hy@ﬁzzﬂnl;?l 430&1}01@1[—6,@—4idﬂthy2]quﬁ)aline A solution of 2-chloro-4-isopropyl-5,8-

chl o o- Pyt (B brdh RGN M HeNFloass reieted a1 oitgey 1 FRDE
e8! ediasyphb e, SRR AR K Sy Wpesie b by SrRamound
J=@074 JHb,74G1H) 13) 2464 (s, 3.HHD {1nfs, 1 HHB. 9. 701G bn, 1 H) 6.72 (&)1 H) @98 (did—7 338106,

4.54 62 Hz, 1 H 8.79 (br. s., 1 H).
N (3, 5- W%ﬂ%t@p&i\é% 21’%)4 i sopropyl-1, 8-napht hyri di n- 2- yphydr azi necar boxa
m de: A 100 ng (0.5 mml) sanpl e of

2- hydrazi nyl-4-isopropyl -1, 8-naphthyridine and 94 ng (1.0 eq) of 3, 5-
di chl oréhédyichvspdymnat ¢4wepeoméact ddieds ! und/innzd) hnrgehensbokaabilov é t o

th titl 5 t dat
ENEO: o RGeS SR s viggtire. 109 5 Bipanpmol ing R (4 4
H) 268. 041(0teq) $F3, SYCﬁCIﬁBr,opﬁeﬂSﬂ isbeyahatclhs rdaded oufliftd ﬂT@chelmé‘ﬁ aflove3o @Rfe thé., 2
H)831(d J=1.4 8.%54 (br. s., 1 H 8.66 (d, J=1.17 Hz,

.99 (besired t1tle]_cdﬂ)pc®m@5 Spcmtrosg)plc QatéH) H NMR (300 MHz, DMSO-ds) & ppm 1.23 (d
J=6.74 Hz, 6 H) 2.42 (s, 3 H) 2.74 (5, 3 H) 3.88 - 4.06 (m, 1 H) 6.89 (s, 1 H) 6.94 (d, J=7.33 Hz,
1 H) 7.07 (t, /=1.90 Hz, 1 H) 7.22 (d, /=7.03 Hz, 1 H) 7.65 (br. s., 2 H) 8.27 (br. s., 1 H) 8.58 (s,
1 H)9.24 (br.s., 1 H).
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WO 2011/ 041287PCT/ US2010/ 050486 Exanpl e 22 Cl 5Synt hesi s of

N- (3, 5-di chl orophenyl) - 2-(4-isopropyl-5, 8-di net hyl qui nol i n- 2-

yl ) hydr azwoeocrriamsanm de The title conpound was gener at e@CrsR010/050486
2,5-dinmethylaniline according to the chem stry described in the follow ng
schenme (Schene 2). The internediate mere eparated and characterized. 10
Schene 2 NCO Cl N(2,5-D neth§¥ ) 4- met hyl - 3- oxopent anam de: A
m xture of 2,5-dinethylaniline (7.70 g, 63 54 mmol) and et hyl

4- et hyl - 3- oxopent anoate (10.00 9y" 1.0 eq) were refluxed at 160 C
15overnight. After the reacti npxture was cooled to roomtenperature, it

was triturated wth hexane. réEuItHng}preC|p|tate was filtered and
dri ed under high vacuumto y @g b Cl
N (2, 5-di net hyl pheny1) - 4- et hy1- Nox an . Spectroscopi c data:

11- INVR (300 Mz, CDC13) 6 ppm 1.18 (d, 9=7.93%Hz, 6 H 2.30 (d, J=7.62 Hz,
6 H 2.66 - 2.85 (m 1 H 3.64 (s, 2 H 6.87 J=8.50 Hz, 1 H) 7.06 (d,
J=7.62 Hz, 1 H) 7.77 (s, 1 H 9.13 (br. s., 1°H. 20

Synthesis of N-(3,5-dichlorophenyl)-2-(4-isopropylquinolin-2-yl)hydrazinecarboxamide
5  The title compound was generated from aniline according to the chemistry described in the

Scheme 1 and Scheme 2. The intermediates were separated and characterized.

4-Methyl-3-oxo-N-phenylpentanamide: Aniline (5.80 g, 62.3 mmol) and 10.0 g (1.0 eq.) of ethyl
isobutyryl acetate were reacted as outlined in Scheme 2 described above to give 6.70 g (52%) of

10 the desired title compound. Spectroscopic data: "H NMR (300 MHz, CDCls) & ppm 1.17 (d,
J=7.03Hz, 6 H) 2.64 -2.83 (m, 1 H) 3.61 (s,2 H) 7.11 (t, /=7.33 Hz, 1 H) 7.32 (t, /=7.91 Hz, 2
H) 7.51-7.59 (m, 2 H) 9.20 (br. s., 1 H).

4-Isopropylquinolin-2-ol: A solution of 4-methyl-3-oxo-N-phenylpentanamide (3.70 g, 18.03

15 mmol) in 15 mL H,SO,4 was reacted as outlined in Scheme 2 above to give 1.95 g (57%) of the
desired title compound. Spectroscopic data: '"H NMR (300 MHz, CDCls) 8 ppm 1.36 (d, J=6.74
Hz, 6 H) 3.45 (quin, J=6.81 Hz, 1 H) 6.67 (s, 1 H) 7.15 - 7.32 (m, 1 H) 7.40 - 7.61 (m, 2 H) 7.79
(d, /=8.50 Hz, 1 H) 12.28 (br. s., 1 H).

20  2-Chloro-4-isopropylquinoline: 4-1sopropylquinolin-2-ol (1.95 g, 10.43 mmol) and 1.14 mL
(1.2 eq) of POCl; in toluene were reacted as outlined in Scheme 1 above to yield 1.8 g (84%) of
the desired title compound. Spectroscopic data: '"H NMR (300 MHz, CDCls) 8 ppm 1.40 (d,
J=6.74 Hz, 6 H) 3.71 (quin, J=6.81 Hz, 1 H) 7.28 (s, 1 H) 7.48 - 7.63 (m, 1 H) 7.65 - 7.78 (m, 1
H) 7.98 - 8.10 (m, 2 H).

25
2-Hydrazinyl-4-isopropylquinoline: A solution of 2-chloro-4-isopropylquinoline (1.80 g, 8.8
mmol) in NH,NH; was reacted as outlined in Scheme 1 above to give the desired title
compound. Spectroscopic data: 'H NMR (300 MHz, CDCls) 8 ppm 1.41 (d, J=6.74 Hz, 6 H)
3.51-3.76 (m, 1 H) 7.20 - 7.35 (m, 1 H) 7.44 - 7.60 (m, 2 H) 7.61 - 7.79 (m, 1 H) 7.84 - 8.06

30  (m,1H).
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WO 2011/ 041287PCT/ US2010/ 050486 4-1sopropyl-5, 8-di net hyl qui nolin-2-ol: A
sanpl e of N-(2,5-di nethyl phenyl)-4-nethyl-3- oxopentanam de and 10.0 nL of
H2SO4 waswoeattieaesat 100 C for 1 hour. After the reacti @OTAS2010060486 t O
roomtenperature it was quenched into ice-H20. The resulting m xture was
extracted with CH2C12 (3 x 20 nlL). The conbi ned organic extracts were
washed with saturated NaHCO3 5(3 x 15 nL), brine (Ix 20 nL), dried over
MySO4 gt ?3 SONERBLALRY)- 2 ¥ ?soﬁa?&;&y%iﬁnWZ &B%Fcyéézﬁécjaw?o‘é‘cgm'zd} Eif OARidnQral ve
1.30 g of the desired 4-isoprop i met’hyl qui nol i n-2-0l. Spectroscopic
dat a: IstdNvRy(-30601vbylEDAIB) (96 npg;wi% rmot)dmd ez .(Hq) 6 SH}dlthnopcnsnyB

]2_ |7'|)7 gsli%ye@te Wa%reéét%aifg blitflpﬁd ) %ﬂlef(nsal ll_%ve t01g1¥é ﬁl@fﬁSllHe)d tltle co %’un& =7.62 HZ’
2- Ch orsgyeéms%@@rcgﬁw 12 NBIRi(B®S Dirl 9 wmd)la?)es ﬁmspi | 956 @i Hz, 6 H)3.53 -3.71
4-isopro di met hyl qui nol i n- g, 5 mmol), 700 L ( 1.2 eq)
of POCJ(Bl, |1rH)tQ)8316né H/)Qr@ (te&dt¥WdHad T IZB l(ﬁédf?w"fsdh%rﬁz 1 Hb?)éé - $2yime 2d

1.00 g of hIo Y, qui ngl.i e (719,. ectrqgscopi c
dat a: 10 KT 3007 9%&%%%%@&@ L B e s T b T8 1R
2.87 (s, 3 H 154 12 (quin, J=6.74 Hz, 1 H) 7.21 (d, J=7.33 Hz, 1 H 7.32
(s, 1 H 7.40 (d, J=7.33 Hz, 1 H . Example 24

drazi nyl-4-isopropyl -5, 8-di net hyl qui noline: A solution of
2-chl oro-4-i sopropyl -5, 8- dinethyl quinoline (1.00 g, 4.3 muvol) in NH2NH2
was reacted as outlined in Scheng 1 above to give the title conmpound.
Spectroscopi c data: 1H NWR | P, CDC13) 6 ppm 1.30 (d, 20J=6.74 Hz, 6
H 2.64 (s, 3 H 2.82 (s, 3W) _R.985.-_4A.1 18 6.72 (s, 1 H 6.98 (d,
J=7.33 Hz, 1 H 7.30 (d, J73|b|iz,MH) S
N- (3, 5- Di chl or opheny1) - 2- (4-i Sopropyl -5,8-di Nyl qui nol i n- 2- yOhydr azi necar
boxam de: A solution of 2-hydraziny1-4-isoproéﬁl-5,8-dinethquuinoline (100
ng, 0.44 mmol) and 82 ng 25(1.0 eq) of 3,5-di &hl orophenyl isocyanate was
reacted as outlined in Schenme 1 above toﬂﬁlve the desired title conpound.

Spect r ou@shesis ofdY-62,0-dichmrpysdin-iry)- 2 thS8dinsthydqwipalin-223 (d, J=6.74 Hz, 6

H 2.4 H 3.88 - 4.06 (m 1 H 6.89 (s, 1 H 6.94 (d,
J:7.332yké‘?d1§ﬁﬁg°??5‘;‘${‘§‘,ae3:1. 90 Hz, 1 H) 7.22 (d, J=7.03 Hz, 1 H) 7.65 (br.
S., /2 Fl)he&th?co(ﬂ}founcBw/as gertdratéd ﬁBm(ZSchldrol-D 89L1rﬂéth§rlallulnoﬁne adcoH%mg &0the WO

2011 041287PCT/ US2010 050486 Exanmp nthesis o

N- (13, 5- APty dsprEisg 1y Soheme | §%$%Wec?ulﬂt?l1PW“2€‘§}Pt)3W’8’F6a5£PWé'E?§ra86xam de 5
The t|Q}§ ggggﬂynd was generated fromaniline according to the chem stry
described 1n the Schene 1 and Schene 2. The internedi ates were separated
and characterized. 4-Methyl-3-oxo-N phenyl pentananm de: Aniline (5.80 g,

R e s e e S e B A i S G

mmoles) in NH,NH; was reacted as outlined in Scheme 1 above to give the desired title

20  compound which was used in the next step without further purification.

N-(2,6-Dichloropyridin-4-yl)-2-(4,8-dimethylquinolin-2-yl) hydrazinecarboxamide: A solution of
2-hydrazinyl-4,8-dimethylquinoline (110 mg, 0.60 mmol) and 111 mg (1.0 eq) of 2,6-dichloro-
4-isocyanatopyridine was reacted as outlined in Scheme 1 above to give the desired title

25  compound. Spectroscopic data: "H NMR (300 MHz, DMSO-ds) 8 ppm 2.50 (s, 3 H) 2.56 (s, 3
H) 6.79 (s, 1 H) 7.18 (t, /=7.62 Hz, 1 H) 7.41 (d, J/=7.03 Hz, 1 H) 7.70 (d, /=8.20 Hz, 2 H) 8.72
(s, 2 H).
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10 the desired title conpound. Spectroscopic data: 1H NVR (300 MHz, CDC13)
6 ppm11.17 (d, J=7.03 Hz, 6 H 2.64 - 2.83 (m 1 H 3.61 (s, 2 H 7.11 (t,
J=7. 33 HzwoORoH)0472832 (t, J=7.91 Hz, 2 H) 7.51 - 7.59 (mpC2/udpo19/02@8¢ br. s.,
1 H. 4-1sopropylquinolin-2-ol: A solution of

4- et hyl - 3- oxo- N- phenyl pent anam de (3. 70 % 18.03 15 nmmol) in 15 nL H2504
was reacted as outlined in Schene 2E%HBBRIEZPo give 1.95 g (57% of the
desired title conpound. Spectroscopic data: 1H NVMR (300 MHz, CDC1l3) 6 ppm
1.36 (d, J=6.74 Hz, 6 H 3. J=6.81 Hz, 1 H 6.67 (s, 1 H 7.15 -
7.32 (m 1 H) 7.40 - 7.61 ( 7.79 (d, J=8.50 Hz, 1 H) 12.28 (br. s.,
1 H. 202-Chl oro-4-isopropyl ol Llpe: y4- | (qui nol in-2-ol (1.95 g,
10.43 mmol ) and 1.14 nL (1.2 I uene were reacted as

. d of the desired title
conmpound. Spectroscopic data: 1H NVR (300 MHz]) CDC13) 6 ppm 1.40 (d, J=6.74
Hz, 6 H 3.71 (quin, J=6.81 Hz, 1 H 7.28 (s,°M H) 7.48 - 7.63 (m 1 H
7.65 - 7.78 (m_1 F% 7.98 - 8.10 (m 2 H). 25 ) )

2- Hydr a%ylnﬁw;szpfi]g-&) -él@ghlgﬁﬂm@pylprgr(4&-@@}quylﬂﬁnmhn-z-yl)hydrazmecarboxamlde

2- clal or@;Asi ' ' ' : t as
out 11 e Te3RRiRaHd A BHCHEH i Piradlnll T gUATle: 18 RPS R

Spect r chempity dtatrebied 1S Sl BOThdrdzgrmeDakR-hpdrppnyli4,8-tirhethy gebolide tas 6 H)

3.51 -3.76 1 H 7. - 7.35.(m, 1 . 7,44 - 7.60 ( 2 7.61 -7.79
(m 1 @repﬂr%ﬂ&c.coréi%%‘é?mwi aﬂé.ﬂ Thefeshizh o vy MG Gk 57O

N- (3, 5-Di chl orophenyl) - 2- (4-i sopropyl qui nol i n- 2- yChydr azi necar boxam de: A
solution of 2- hydrazinyl-4-isopropylquinoline (97 ng, 0.48 nmol) and 91 ny
(1.0 eq)-(df-BBcHodipbhtdt-hériineiisigoyahatley Modrazescuiddxasideut|sphigidn ph2Schene

(200 e Pl s T 6l 4 SRR Mg PP S5 0) Gt Ffenyo e e
(s, 1 H&ocgaﬁ)éﬂol{dnzenl::\ﬂas%adﬁd asloutlined. iR 8chdrbl 1 dbokicAd givk tASd&dtred litlkl) 7. 45 -

7.62 (m 7.69 (br. s., 2 H 7.94 (d, J=7.62 Hz, 1 H 8.50 (br. s., 1
H) 8. 7Gompound. Hypegtrogropisrdatas H NMR) (30 IRMS®D-&y Atphes?.- sl 6f 3 H) 2.55(s, 3

N (2, 6-4di orQpyridin-Asyl):2-{4, 8-di I pghinz2s _

J1 ) ydr BT e BBt 0 R T e R LR 20kl BeokHh i (@ /674

2- chl oz, 4,18y Hosrey ngleuBd 1Dlg.4e(bace,ard) 88219 1tineo. 15 cdeqr sHyy described in
Schenme 1 and Schene 2. The internedi ates were separated and characteri zed.
2- Hydrazi nyl- 4, 8-di net hyl qui nol i ne: _A sol uti on of
2-dﬁ|oro-4,8-dinethquuinoline (1.05X§?N52§ nmol es) in NH2ZNH2 was react ed
as outlined in Schenme 1 above to give the desired title 20 conmpound which
was used in the next step wi thout further purification.

N- (2, 6-Di chl oropyridi n-4-y1)- 8- di net hyl qui nol i n- 2- yOnydr azi necar boxam
de: A solution of 2-hydrazin di ngt hy| qui noline (110 ng, 0.60 mol)
and 111 ng (1.0 eq) of 2,6-d L) NQ i dine was reacted as
outlined in Schenme 1 above to give tﬁk désirled title 25 conpound.
Spectroscopic data: 1H NMR (300 MHz, DVEO- d ppm 2.50 (s, 3 H 2.56 (s,
3 H 6.79 (s, 1 H 7.18 (t, J=7.62 Hz, 1 H 741 (d, J=7.03 Hz, 1 H) 7.70
(d, J=8.20 Hz, 2 H 8.72 (s, 2 H. WD 2011/041287PCT/ US2010/ 050486
Exanpl e 25

Synthesis of N-(2,6-dichloropyridin-4-yl)-2-(4-methylquinolin-2-yl)hydrazinecarboxamide

20 The title compound was generated from commercially available 2-chloro-4-methylquinoline
according to the chemistry described above in Scheme 1. The intermediate 2-hydrazinyl-4-

methylquinoline was used in the next step without further purification.
2-Hydrazinyl-4-methylquinoline: A solution of 2-chloro-4-methylquinoline (1.00 g, 5.63 mmol)

25  in NH,;NH, was reacted as outlined in Scheme 1 above to give the title compound which was

used in the next step without further purification.

39



Cl Synt hesis of

N- (3, 5-di chl orophenyl) - 2- (4, 8-di net hyl qui nol i n-2-yl ) hydrazi necar boxam de 5
The titl ewoanpoaym$7was generated from 2-hydrazi nyl-4, 8- #Ccwatshylogsi4se! i ne
according to the chem stry described in Scheme 1. The internediate

2- hyd 4, 8-d | d di S d
oGy AN D SR ot B e oty s vaggpayenide A SSluon of 22"
N- (3, 5-Hidedt rgziiqgﬁ@cﬁ%ﬁhm%hﬁ@(l%%mm&%ﬂ Rk mo%ng/gw&{)%@zrm&%ﬁ@%m de: A

sol ution of hydrazi nyl- 4, 8-di net hyl qui nol i ne 1) and
100 ny 16®y@nm9yrm1ﬁnelw®rﬁa@¢d or orlacd igSchamal eberze gevaths desezditidd as

I d 1 abov i
o S AP R DR O S s
T 7080 g 0 5 T4 0 5000 5

8 62 (§,, 11HM) 9. 25 (br. s., 1 H). 15Exanple 26 Synt hesi s of

N- (2, 6-di chl oropyri di n-4-y1)-2-(4-nmet hyl qui nol i n-2-yl ) hydrazi necar boxam de
20 The title conmpound was generat ed fronp ézm*rer cially avail abl e

2- chl or o- 4- met hyl qui nol i ne accor di n Pt chem stry descri bed above in
Schene 1. The internedi ate 2-hydrazi nyl 4- et hyl qui noline was used in the
next step w thout further pur]fication. 2- Hydr azi nyl- 4- met hyl qui nol i ne: A
solution of 2-chl oro-4-nethy .l noki ne (\:r.dio g, 5.63 mmol) 25 in NH2NH2 was

reacted as outlined in Schege abgve Ko gyve theqjitle conpound which was
used in the next step w thoutyTul heN pui on.

2011/ 041287PCT/ US2010/ 050486 O
N- (2, 6-Di chl oropyridin-4-yl)-2-(4-nethyl qui nolf n- 2- yOnydr azi necar boxam de:
A solution of 2- hydrazinyl-4-nethyl quinolined100 ng, 0.58 mmol) and 110
mg (1.0 eq) of 2,6-dichloro-4- isocyanatopyridine was reacted as outlined
i n 18c heSymthesisbaf\ é-(3, S-@hler(mhenyiaeéi-(neScB-ttilmleﬁl}dqmpohumd-ylmydcamnmbbxamidea:

ﬁ i%.% ‘Qﬁotf% Wp?ug%@vas ge aﬁfﬁﬁoﬁ dw‘@bylelaﬂ% a%c%ﬁw t}li%li%nj f?g Ets 1 H

8. 91 (Rfescrived il SEhemdEK BRPE e 3 belh. The intermediates were separated and

characterized.
Scheme 3
15
\n/\[rOEt
0 0 0 0 st04 POCI3
- N)J\)J\
NHy 180 °C, 5 min H 140 °C, 5 min toluene
120 °C
microwave microwave
NCO
CI
AN N
NH2NH2 ) H H .
/ rd
140 oc NHNH  opoon NNY Q/
0

N-(2,5-Dimethylphenyl)-3-oxobutanamide: A mixture of 2,5-dimethylaniline (1.00 g, 8.25
20  mmol) and ethyl 3-oxobutanoate (1.0 mL, 1.0 e¢q) was microwaved at 180 °C for 5 minutes.
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10Synt hesi s of

N- (3, 5-di chl orophenyl)-2-(4,5, 8-trimethyl qui nolin-2-yl)hydrazi necar boxam de
The titl ewoanpoym$7was generated from 2, 5-di met hyl ani | i reTaSc@o@s503g6t o t he
chem stry described in Schene 1 and Schenme 3 bel ow. The internedi ates were
separate a d charact erized

cheme 3 15 NCO d )
N- (2, 5-t e iR AR R urS W&B&?S,lﬁéﬁpamoabtenme?ﬁt%m @a%’fﬂﬂzrasedd’r%lewpamhei he

(1.00 Qes@ti@g[sp ff@f@lvx)as %@t‘ére%talﬁﬁldn%d gﬁ@?&’ O%m@cﬁhﬁm(té R1dhe dsifbdase Wa
m crowaved at 180 C for m nut es. 1/ 041287 CT/ us2010/ 050486 After

t he r eaohiponndri &pas;tresc\m@& ctaclml 'SHNMR (mm/lﬂenﬁﬁﬂagt) orpem 2.28 w8 H)r2 $ucsaBéb with

Lo yi e he> SBeira % M s Bimbd ngpfa Fhid o cndin A1V h%ﬁ@oov Mo,

CDC%3) gilzp(%ﬂIZH?B (s, 3H 2.32 (s, 3 2.34 (s, 3 H 3.63 (s, 2 H 6. 88
(d, J=7 1 H 7.07 (d, J762Hz 1H 7.75 (s, 1 H 9.00 - 59.12 (m
1 H. 458Tr|rrethquU|noI|n20I A5509(268mm|)sarrp|eof

At 140 © PR A A R R bl o DR P BRI Ehwer atr 6

it was gydsiahaside ™ 00.0Ge: b@ﬁzsdjfkse‘am&%wmg all %0 W for Blin ks PaFiet tied with
saturated NaHCO3. The resulting m xture was extracted with CH2Cl2 (3 x 20

m) andeadtienauwispeled toragamicapesetyra dtgasgicachggdpiedeanH (. mhgrqsmltmgmxmg

(11 cohgBniitonat RS o UBRAMBRIE A RSB GBS o

ppm 2. 4ALY ald tBe b{)ran@@ ofgdnickztradtd widts Wﬁshbﬁl V&Zt;hﬁ%d §1 x 35 hb)L) Gbﬂ& (@s20 ln]l'])
(d, J=7.33 B) 19 (d, J=7.62 Hz, H))
2- Chl ordsicd Os’elaMth m%gﬂrﬁamr?éﬂ fQeaiventhg épqudﬁle&pmpound (% g, 28%

4,5, 8-t i.nol 0 D ( of
pocis 11T ians oS  Rafeipd g cPoiad TS 268 e T
desired.13 tsl ® HoYsoWNOH) 3,92 (@,J%Hz SpEas T .N19%¢,0p7G2dat a:HYIERNYR { 300). Mz,
CDClB)Gppm268(s 3 H 2.82 (s, 3H 2.8 (s, 3 H 7.12 (s, 1H)718
(d,153=7.33 Hz, 1 H 7.39 (d, 1 20H). 2Hydra2|ny1458tr|rrethquU|noI|ne

A sol ut pgy of 42 ehlorg: Aithiflal: A LI G4 9g'thﬁl%th§,gq%?ogg 20 G 4Tehe:

NHNH2 was reactéd as i ne ene I ’above t|tIe
conpoundmpB3ad gl mBEA 2 cGpd®Ols mapluendabhareadtod mmlﬁaﬂlnM&hpmm@bBye @ ppm

(2562 (s, elg @%Hedf}geig%pqlﬁld (?L%P%%?&/ogss?aftroicqq}:_?data 71141 BII’R (S%OMI:—]IZ,%D&PZd
N- (3, 5 i

A So utlo&Hb%rg IRkt ok s L BB O T v et PETRRREET O
an@093.1%8 ng (1.0 eq) of 3,5-

2-Hydrazinyl-4,5,8-trimethylquinoline: A solution of 2-chloro-4,5,8-trimethylquinoline (2.2 g,
10.7 mmoles) in NH,NH, was reacted as outlined in Scheme 1 above to give the desired title
compound (830 mg, 38%). Spectroscopic data: "H NMR (300 MHz, CDCls) & ppm 2.62 (s, 3

25 H)2.78 (s, 6 H)4.13 (br.s.,2 H) 5.74 (br. s., 1 H) 6.52 (s, 1 H) 6.95 (d, J/=7.03 Hz, 1 H) 7.28 (d,
1 H).

N-(3,5-Dichlorophenyl)-2-(4,5,8-trimethylquinolin-2-yl) hydrazinecarboxamide: A solution of 2-
hydrazinyl-4,5,8-trimethylquinoline (100 mg, 0.50 mmol) and 93.53 mg (1.0 eq) of 3,5-

30  dichlorophenyl isocyanate was reacted as outlined in Scheme 1 above to give the desired title
compound. Spectroscopic data: 'H NMR (300 MHz, DMSO-ds) & ppm 2.43 (s, 3 H) 2.73 (s, 3
H) 2.77 (s, 3 H) 6.69 (s, 1 H) 6.92 (d, J=7.03 Hz, 1 H) 7.09 (t, /=1.90 Hz, 1 H) 7.23 (d, J=7.62
Hz, 1 H) 7.68 (br. s., 2 H) 8.35 (s, 1 H) 8.53 (s, 1 H) 9.24 (br. s., 1 H).
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30 di chl orophenyl isocyanate was reacted as outlined in Scheme 1 above to
give the desired title conpound. Spectroscopic data: 1H NVR (300 IVHz,

DVSO- d6) woppm@1283 (s, 3 H 2.73 (s, 3 H 2.77 (s, 3 HpCo/us010550486 H) 6. 92
(d, J=7.03 Hz, 1 H 7.09 (t, J=1.90 Hz, 1 H 7.23 (d, J=7.62 Hz, 1 H 7.68
(br. s., 2 H 835(s, 1 H 853(s, 1 9.24 (br. s., 1 H. TABLE 2
hject ID FLI PR EC50 (n%@(ﬂﬁ nt agoni sm S1P1S1P2S1 P3 1 >8300
47 (96) 2.9 (33P SIP) >8300 2 >8300 23.8 (33P S1P) >8300 3 >8300 8

(99) 5.7 (33P SIP) >83607_8§00_1—5—(?3P—S_|?) FRE300
Object ID EC50 (nM) /(% Antagonism)
S1P, S1P, S1P,
47 (96)
1 >8300 29(33Psip)| 8300
118 (91)
2 >8300 238(33Psip)| 8300
8 (99)
3 >8300 57 (33P s1py| 8300
4 >8300 15(33P S1P)|  >8300
5 >8300 135 (82) >8300
11 (95)
6 >8300 2233 sip)| 8300
7 >8300 196 (98) >8300
12 (99)
8 >8300 6.4 (33p s1p)| 8300
149 (52)
9 >8300 26.4 (33P s1p)| 8300
58 (98)
10 >8300 0.0 59m atpy| 8300
9 (98)
11 >8300 5 (355 1P) >8300
24 (99)
12 >8300 21 (aap aipy| 8300
13 >8300 0.5(33P S1P)|  >8300
14 >8300 0533P S1P)|  >8300
15 >8300 02(33PS1P)|  >8300
16 >8300 0.1(33PS1P)|  >8300
17 >8300 0.1(33PS1P)|  >8300
8 >8300 266 (33P S1P)|  _go0
19 >8300 40 (33P S1P) >8300
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5 >8300 135 (82) >8300 6 >8300 11 (95) 2.2 (33P SIP) >8300 7 >8300 196 (98)
>8300 8 >8300 12 (99) 6.4 (33P SIP) >8300 9 >8300 149 (52) 26.4 (33P S1P)

>8300 10 w6200 /E88798) PCT/US2010/050486
FLIPR
Example No. EC50 (nM) /(% Antagonism)

S1P, S1P, S1P,
20 >8300 196 (33P S1P)|  _gan,
21 >8300 81 (33P S1P) >8300
22 >8300 199 (33P S1P)|  >8300
23 >8300 188 (33P S1P)|  >8300
24 >8300 390 (33P S1P)| 8300
25 >8300 451 (33P S1P)| 8300
26 >8300 196 (33P S1P)|  >8300
07 >8300 386 (3P S1P)|  _gao

As can be seen from the above results, the pyrazolopyridinyl compounds of this invention
are preferred over the benzopyridinyl or pyrido pyridinyl compounds. In particular, the
pyrazolopyridinyl compounds which comprise substituted aryl which is pyridinyl are especially

5  preferred. And finally, the pyrazolopyridinyl compounds which comprise substituted aryl which
is pyridinyl and wherein the substitution pattern is o-halo, o-alkyloxy, more preferably o-chloro,

o-cthyyloxy, propyloxy or butyloxy are most preferred.

As a result of the above activity of the compounds utilized in the method of the present
10  invention, it is clear that such compounds may be used in treating and/or preventing the
following diseases and conditions of the eye as well as other diseases and conditions discussed
below. (It should be noted that “treating” means ameliorating and/or modulating a disease or
disorder that exists in a subject (whether the subject is aware of the discase or disorder or not) or
delaying the onset of the disease or disorder and “preventing” means preventing the recurrence,
15  onset or development of one or more symptoms of a disease or disorder in a subject by

administering one or more compounds of the invention.)

Ocular diseases; wet and dry age-related macular degeneration, diabetic retinopathy,

retinopathy of prematurity, geographic atrophy, glaucomatous optic neuropathy
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9.9 (33P SIP) >8300 11 >8300 9 (98) 5(33P S1P) >8300 12 >8300 24 (99) 2.1
(33P SIP) >8300 13 >8300 0.5 (33P SIP) >8300 14 >8300 0.5 (33P SIP) >8300
15 >8300 wo20(138R283%l P) >8300 16 >8300 PCT/US2010/050486

Svystemic vascular barrier related diseases;, various inflammatory diseases, including acute

lung injury, its prevention, sepsis, tumor metastasis, atherosclerosis, pulmonary edemas, and

ventilation-induced lung injury

Allergies and other inflammatory diseases; urticaria, bronchial asthma, and other airway

inflammations including pulmonary emphysema and chronic obstructive pulmonary diseases

Cardiac protection; Ischemia/reperfusion injury, atherosclerosis

10 Anti-fibrosis; ocular, cardiac, hepatic and pulmonary fibrosis, proliferative vitreoretinopathy,

cicatricial pemphigoid, surgically induced fibrosis in cornea, conjunctiva and tenon

Pains and anti-inflammation; Acute pain, flare-up of chronic pain, musculo-skeletal pains,

visceral pain, pain associated with diabetic neuropathy, rheumatoid arthritis, chronic knee and

15  joint pain, tendonitis, osteoarthritis, bursitis, neuropathic pains

Wound Healing; scar-free healing of wounds from cosmetic skin surgery and ocular surgery,

GI surgery, general surgery, various mechanical and heat injuries

20  See, for example, the following articles:

1. Hla, Timothy “Inhibitor of the Receptor Activity of the S1P2 Receptor for Inhibiting
Pathological Angiogenesis in the eye.” PCT Int. Appl. (2008), 54 pp. WO 2008154470

A1l
25
2. Athanasia Skoura, Teresa Sanchez, Kevin Claffey, Suzanne M. Mandala, Richard L.
Proia, and Timothy Hla Essential role of sphingosine 1-phosphate receptor 2 in
pathological angiogenesis of the mouse retina.” J Clin Invest. 2007 September 4; 117(9):
2506-2516.
30

3. Serriere-Lanneau V, Teixeira-Clerc F, Li L, et al. The sphingosine 1-phosphate receptor

S1P2 triggers hepatic wound healing. FASEB J 2007 21:2005-13.
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0.1 (33P SIP) >8300 17 >8300 0.1 (33P SIP) >8300 18 >8300 266 (33P S1P)
>8300 19 >8300 40 (33P SIP) >8300 WD 2011/ 041287PCT/ US2010/ 050486 Exanpl e
No. FLI PRVB@BO/@NSY / (% Ant agoni sm) S1P1S1P2S1P3 20 >8300TABB010BIRSE! P)
>8300 21 >8300

The foregoing description details specific methods and compositions that can be employed to
practice the present invention, and represents the best mode contemplated. Thus, however
detailed the foregoing may appear in text, it should not be construed as limiting the overall scope
hereof; rather, the ambit of the present invention was to be governed only by the lawful

5  construction of the appended claims. In particular, the present invention includes, as preferred
novel compounds, having subtype-selective modulating activity of sphingosine-1-phosphate-2
(SIP,) receptors, compounds selected from the group consisting of 1-(2-chloro-6-
loweralkyloxypyridin-4-yl)-3-((7-isopropyl-1,3-dimethyl-1H-pyrazolo[4,3-b]pyridin-5-
yl)methyl)ureas and 1-(2-chloro-6-loweralkyloxypyridin-4-yl)-3-((7-isopropyl-1,3-dimethyl-1H-

10 pyrazolo[4,3-b]pyridin-5-yl)imino)ureas.
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81 (33P S1P) >8300 22 >8300 199 (33P SIP) >8300 23 >8300 188 (33P S1P)
>8300 24 >8300 390 (33P SIP) >8300 25 >8300 451 (33P SIP) >8300 26 >8300
196 (33P woORp11#8830 27 >8300 386 (33P SIP) >8300 PCT/US2010/050486

10

15

20

25

30

What 1s claimed is:

1. Compounds represented by the formula I having sphingosine-1-phosphate receptor

antagonist biological activity:

R3
A
AN
SOWN:
\\DNX'\H/‘Z
Y

wherein:

wherein A is a direct bond or (CR)and B, C and D are independently selected
from the group consisting of (CR) and N, wherein R is H or alkyl, provided however, not
all, of B, C and D are N and, when A is a direct bond, D is (CR).

R’ is selected from the group consisting of alkyl:

X is selected from the group consisting of O, NR* and CR'R’, wherein R*and R’
are independently selected from the group consisting of H and alkyl,

Y is selected from the group consisting of O or S and

Z is a substituted aryl ring.

2. The compound of claim 1 represented by the formula 11
R" R3
i
w I RR
R2D” N7 X7 T2
Y

wherein R' and R’are independently selected from the group consisting of H and

alkyl, methoxy, hydroxyl, halogen, nitrile, trifluoromethyl and carboxy;

R’ is independently selected from the group consisting of alkyl, methoxy,
hydroxyl, halogen, nitrile, trifluoromethyl and carboxy;

D is CR or N;

X is O, NR”, CR'R’, where R* and R’ are independently selected from the group
consisting of H and alkyl, e.g. lower alkyl and may have from 1 to 10 carbons, and may be
cyclic or branched chain alkyl having 3 to 10 carbons, methoxy, hydroxyl, F, Br, I, nitrile,

trifluoromethyl and carboxy;
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As can be seen fromthe above results, the pyrazol opyridi nyl conpounds of
this invention are preferred over the benzopyridinyl or pyrido pyridinyl
conmpoundswolzotipaiasizcul ar, the pyrazol opyri di nyl conpoun@#sTiiseel/os@spri se
substituted aryl which is pyridinyl are especially 5 preferred. And
finally, the pyrazol opyridi nyl conpounds which conprise substituted aryl
which is pyridinyl and wherein the substitution pattern is o-halo,

o-al kyl oxy, ymr@ o pkeferably o-chloro, o-ethyyloxy, propyloxy or butyl oxy
are nost preferred. As a result of the above activity of the conpounds
utilized in the nethod of the present 10 invention, it is clear that such

conpounds . be used i,n treating and/ reventing the foll ow ng di seases
and condit?%%?a/ BF gmgﬁgﬂé@gm%?%%age3ﬁk§$n%§%%ﬁ@33 and conditions

di scussed below. (It should be noted hatRstreating” means aneliorating
and/ or nodul ati ng a di sease or disordgfg? at exists in a subject (whether
the subject is aware of the disease ordisorder or not) or delaying the
onset of the disease or disorder and "Rreventing" neans preventing the
recurrence, vron®tandiR dev ehdepomdentlpfselocted dronmtrcegreympomsnsingfof aalllylsease or

di sorder ,in a subject dm ni sterin ne or re conpoun f th

nvent 168 mecegids g bt AEC s dundl §F Gyl cEPROCRETITaM AP deyiie at i on,
di abet i 10€hiBAR R INoxY! B drBRAARIY R nith BMEbFdnYoth A SAGT @ARSXG: &ld ophy,

gl aucomat ous opt’i ¢ neur opat hy WO 2011/ 04128 7PCT/ US2010/ 050486 System c
vascul ar barrier related di seases;, various inflamuatory diseases,

i ngl.udi ng acute.l u injur its prevention, sepsis, tunor netastasis,
atﬁgroscler PgﬁObggﬁﬁﬁéﬁ§%%ﬁSW§?ﬁy§ﬁ§p%%%FPP§ﬁEHﬁ31nduced lung injury 5

Al l ergies and other inflammtory diseases; urticaria, bronchial asthm, and
other airway inflammations including pulnmonary enphysema and chronic

obst ructi ve Hhel sepmmenyd af slais dswimreni Rie Ropnst Rere dewen alksre mdmer pegiidesi on

i njury, rosi i-fi: 1,S.1-QC r; j j nd
pul monargh B AR HoR B HA b Bl B B AL ACh HRE RIS &
penphi gdi cirbosy gi cal |y induced fibrosis in cornea, conjunctiva and tenon
Pai ns and anti-inflamuation; Acute pain, flare-up of chronic pain,

mudeul o- skel et al pai ns, visceral pain, pain associated with diabetic
neur opag hy, FHEIIRILOh Ao AL § Widreif RF GLEd KPS 1808 Higf101 Nt pai n,
tendonitis, osteggﬁt r?f?s{ %urs???s,’neuropath?@ pa?%é Wund Heal i ng;
scar-free healing of wounds from cosnetic skin surgery and ocul ar surgery,
G surgery, .general syrgery, yar.ious C ical, and heat injuri.e OSee,
For " exanp! o, TENGTRPET Ay ¢ ISR 1 B S BOER IS P it e
Recept atorfGttb M0 tcHrRhs,tahe n%ér 1%yea€ 8PbRhcHcarchhmhiliBi thdieh 1 £R 8enCo

Angi ogenesis in the eye." PCT I'nt. Appl. (2008), 54 pp. WO 2008154470 Al
2. 28t halWasronSkour a, Teresa Sanchez, Kevin C affey, Suzanne M Mandal a,
Richard L. Proia, and Tinothy H a "Essential role of sphingosine

1- phosphate receptor 2 in pathol ogi cal angi ogenesis of the nouse retina." J
din | rest . ThRQQMmpoeRd 6nE1gim $whdielf R) and2R0Ge 254&-alidil, Serri ere-Lanneau V,
Teixeira-Clerc F, Li L, et al. The sphingosine 1-phosphate receptor 51P2
triggers hepatic wound healing. FASEB J2007 21:2005-13. WO

2011/ 041287R : i3g description details specific
nethod:#andr@%#%%ﬁgﬁgégggéﬁg%gggﬁ%ggﬁgﬁgﬁbyed to practice the present

i n2éntion, and represents the best node contenpl ated. Thus, however
detailed the foregoin y. appear .in,text, it should not be construed as
i mitiny thé”ﬁ#@PEPPngegg@nhgwgﬁﬁWlBépﬁér, the anbit of the present

i nvention was to be governed only by the lawful 5construction of the

appended clainms. In particular, the present invention includes, as
preferrd®d The compound of claim 2 wherein Y is O.

30 10.  The compound of claim 2 wherein R' is H or CH’.

11.  The compound of claim 2 wherein R* is H.
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novel conpounds, havi ng subtype-sel ective nodulating activity of

sphi ngosi ne- 1 - phosphate-2 (SIP2) receptors, conpounds selected fromthe
group corsDivg1s 1- (2- chl or o- 6- PCT/US2010/050486

| ower al kyl oxypyri di n-4-y1)-3-47-isopropyl-1, 3-di net hyl- 1H pyrazol o[ 4, 3-b] py
ridin-5- yl)nmethyl)ureas and

1-(2-chl oro- 6-1oweral kyl oxypyri di n-4-y1)-3-47-isopropyl-1, 3-di methyl-1H 1
Opyr azoj0[ 4, FrcloRpolfld Bféaﬁ(ﬂilvmeﬁ@ﬂ KP 833 or is¥P@byl. S cl aimed is: 1. Conpounds
represented by the fornmula I having sphingosine: 1-phosphate receptor

5ant agoni st bi ol ogical activity: R3 A H H wherein: wherein Ais a
di rect ond r and D gs dependen selected fromthe
group ci nS| s ﬁé"ﬁ%u?%gg%%whemﬁe?ﬁ% E%g}aﬁ%ﬁ/R provi ded however,
not 510 all, of B, C and D are N and, when Ais a dlrect bond, Dis (CR ;
R3 is selected fromthe ro consi sting of alky X is selected from
t he grodp cdl?mc‘@mmgnfbof M@W&%@IF@%R %ﬁ(ﬂ@iqliﬂﬂﬂ and R5 are

i ndependently sel ected from the group consisting of Hand alkyl, Yis
selected fromthe group consisting of O or S and 15Z is a substituted aryl

ring. 2sThe qu@mpndn@bfahlai Pwhetedps£s esrhpelindys bdlectédfromlthe glourl R3 | HH R2
D N x, z 20wherein R and R2are | ndependent |y seI ected fromthe group

consi stqoﬁﬂs"éﬁg of N> -slighjarophgsy ok (A mﬁth é»@yﬂla,P riggetr, nitrile,

trigl u ;Q loc A Qoxy, R3 is independently selected fromthe
ar oup sat ?ﬁre\% o(?x %?E met hoxy, hydr oxyI hal ogen, nitrile,
trifl uor orret hyl and car boxy 25D is CR or N, Xis 0, NR4, CRAR5S,

where R4 an e sel ected fromthe group consisting of H

and al kyl , 3’? 1%6&% glilﬁ{i‘}'ﬂd%ﬁ 15%%5?1’}’1]61% IriTghP' "10 carbons, and may be

cycl ic }thygfagﬂfé%gm&lﬂﬁu@ al kyl having 3 to 10 carbons, nethoxy, hydroxyl,
Br, I, "nitrile, 30 trifluoromethyl and carboxy; Y is 0 or S,

15 N-(3,5-dichlorophenyl)-2-(4-isopropyl-5,8-dimethylquinolin-2-

yl)hydrazinecarboxamide,
N-(3,5-dichlorophenyl)-2-(4-isopropylquinolin-2-yl)hydrazinecarboxamide,

20 N-(2,6-dichloropyridin-4-yl)-2-(4,8-dimethylquinolin-2-yl)hydrazinecarboxamide,
N-(3,5-dichlorophenyl)-2-(4,8-dimethylquinolin-2-yl)hydrazinecarboxamide,
N-(2,6-dichloropyridin-4-yl)-2-(4-methylquinolin-2-yl)hydrazinecarboxamide and

25

N-(3,5-dichlorophenyl)-2-(4,5,8-trimethylquinolin-2-

ylhydrazinecarboxamide

16.  The compound of claim 1 represented by the formula I11
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Zis a substituted aryl ring, having the follow ng structure: CIR6 | | E
5R7 wherein R6 and R7 are independently selected fromthe group

consi sti nyoab11Al4kas? and may i nclude from1l to 10 car bon®CTAsdowmyo48e cyclic
or branched chain al kyl having 3 to 10 carbons, nethoxy, hydroxyl, hal ogen,
nitrile, trifluoronmethyl, and carboxy; and 10E is N or CR and

phar maceutically acceptable salts thereof 3. The conpound of claim 2
wherein R, Rkand R3 are |oweR'al kyI, and may include from1 to 10 carbons,
and may be cyclic or branched ohai | kyl radicals having from3 to 10
carbons; 15 4. The conpound of 3“wh¢yein R, R2and R3 are | ower

al kyl, 5The conpound of claim Rf eixi Rﬁ’dﬁd R5 are | ower al kyl, and may
i ncl ude from1l to 10 carbo®s, and mayybe cyclic or branched chain al kyl
radi cal s having from3 to 2010 carbons; 6. The conpound of claim5 wherein
R4 and R5 are |lower al kyl, 7The conpound of claim2 wherein X is NR4. 25 8.
The conpound of claim4 wherein R4 is H 9. The conpound of claim2 wherein
Y is 0. 30 10. The compound of claim2 wherein Rl is Hor CH3. 11.The
conpound ofwhetan M'2ndvRéred mdeperidently sWted Tohd 4k28PRETHOUSAOLOSDEOABIE

12. The conpound of claim erein. R3 js, H or jsopropyl. 13. The
conmpound ogﬁﬁﬁé?ﬁﬁ?qhh§¢8?ﬁ*Egogﬁhnﬁggaﬁﬁh¥w3?dhgﬁ%&§ﬁ¥m§y’ 14. The
conmgound of claim2 wherein R6 and R7 are H or chloro. 15. The conpound of
claim 2 wherejin said conpound is selected fromthe group consisting of

N- ( 3, 5- di chi®r éepHednpepdently 4sqieater, from gtha agievpyedndising -of1 @lkyl, methoxy,

yl ) hydr,azi necar boxam.d . )

(3 S SRR R RS o i uorams bt 0 Wapht hyr i di n- 2-

yl) hydr azi necar boxam de,

L

X is O, NR”, CR'R’, where R* and R’ are independently selected from the group
10  consisting of H and alkyl, e¢.g. lower alkyl and may have from 1 to 10 carbons, and may be
cyclic or branched chain alkyl having 3 to 10 carbons, methoxy, hydroxyl, F, Br, I, nitrile,

trifluoromethyl and carboxy;

YisOorS,
15
Z is a substituted aryl ring, having the following structure:
Re
A7
l
\/\\/ E

7
wherein R® and R’ are independently selected from the group consisting of alkyl and

may include from 1 to 10 carbons, and may be cyclic or branched chain alkyl having 3 to
20 10 carbons, methoxy, hydroxyl, halogen, nitrile, trifluoromethyl, and carboxy; and
E is N or CR.
17.  The compound of claim 16 wherein R', R* and R” are lower alkyl, and may include
25  from 1 to 10 carbons, and may be cyclic or branched chain alkyl radicals having from 3 to

10 carbons;

18. The compound of claim 17 wherein R', R%and R? are lower alkyl,
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15N- (3, 5-di chl or ophenyl) - 2-(4-isopropyl-5, 8-di net hyl qui nol i n- 2-

yl ) hydrazi necar boxam de,

N (3, 5- diwbl2oriagmsny 1) - 2- (4-i sopr opyl qui nol i n- 2-yl ) hydr azirrise@aviosodasn de,
20N- (2, 6-di chl oropyri di n-4-y1)-2-(4, 8-di met hyl qui nol i n-2-yl ) hydrazi necar box
am de,

N- (3, 5-di chl orophenyl) - 2- (4, 8-di net hyl qui nol i n-2-yl ) hydrazi necar boxam de,

N- (2, 6-@ Chlﬂ{eowﬁmo%h& “of ¥ 1?6 (Aeddmt RY hﬁ’&'Rﬁ%é [bv;’erﬁhﬁﬁ,yg{da&w%u&oxam de

and 25 N (3, 5-di chl orophenyl)-2-(4,5, 8-trinethyl'qui nolin-2-
yphydrdknnédaﬂﬁaaﬁnnd@mdnwyﬂ&<3Theocbmpdwdwh@mitméwmhmﬂ$@pnm§énneﬂuby t he
formula J 11, WO 2011/ 041287PCT/ US2010/ 050486 R1IR3 N1HH )Nx-Ni y N-z R2Y

wher ei Oﬁﬁﬁﬁ’ are independently selected fromthe group consisting of H
and5alkyl met hoxy, hydroxyl, halogen, nitrile, trifluoronethyl and

car boxy; R3 is |ndependently el ected fromthe group consisting of
al kyl , QI%t hd&lyiCoﬁmﬂ@d(ﬁdalﬁal%@’éﬂmlmh%ﬂdl% arg [gWarglybnet hyl and carboxy; X
is 0, NR4, CR4AR5, where R4 and R5 are independently selected fromthe group
10 consisting of Hand alkyl, e.g. lower alkyl and may have from1l to 10
carbon1 andrieyntpeusy of ¢leinot 6 vharahEds MRaion CR'KY| having 3 to 10 carbons,
nmet hoxy, hydroxyl, F, Br, |, nitrile, trifluoronmethyl and carboxy; Y is O
or S, 15 Z is a substituted aryl ring, having the foll ow ng structure:

R6 1h5s/201 1 e compound of claim 21 wherein R** H.
23.  The compound of claim 16 wherein Y is O.
24, The compound of claim 16 wherein R' is CH’.
15
25.  The compound of claim 16 wherein R”is CH’.
26. The compound of claim 2 wherein R? is CH? or isopropyl.
20 27.  The compound of claim 16 wherein R®and R” are H or halogen.
28. The compound of claim 16 wherein R® and R” are H or chloro.
29.  The compound of claim 16 wherein said compound is selected from the group
25  consisting of
N-(3,5-dichlorophenyl)-2-(7-isopropyl-1,3-dimethyl-1H-pyrazolo[4,3-b]pyridin-5-

yl)hydrazinecarboxamide,

1-(2,6-dichloropyridin-4-yl)-3-((7-isopropyl-1,3-dimethyl-1H-pyrazolo[4,3-
30  b]pyridin-5-yl)methyl)urea,

N-(2-butyl-6-chloropyridin-4-yl)-2-(7-isopropyl-1,3-dimethyl-1H-pyrazolo[4,3-
blpyridin-5-yl)hydrazinecarboxamide,
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R7 wherein R6 and R7 are independently selected fromthe group
consisting of alkyl and may include from1l to 10 carbons, and may be cyclic
or branch®0 20hii4msal kyl having 3 to 2010 carbons, net horgT/usgalooz0aBe

hal ogen, nitrile, trifluoronmethyl, and carboxy; and Eis Nor CR 17.The

conmpound of claim 16 erein R, d R3 are | ower alkyl, and y include

25from1 to @@&@%ﬁ-@*05%%@9-“@@%-321@&)@%@r%%ﬂ?&aﬂeﬁépwa%ﬂqgvfﬁr adi cal s

ggw ng ;;]5%@_51@@9@%@%&angdge,The conpound of claim17 wherein R, R2and
are lower alkyl’, WO 2011/041287PCT/ US2010/ 050486 19The conpound of claim

16 wherein R4 and R5 are lower alkyl, and may include from1l to 10 carbons,

carbons: 5 20U THEBSRRUGAD or (e R H BT Rl Ry 5 ower ai kyl
21The campamylshred, claim 16 wherein X is NR4 or CRARS5. 10 22.The conpound of

claim?21 wherein R4' H. 23. The conmpound of claim 16 wherein Y is O.
24. The conpound of claim 16 wherein R is CH3. 15 25. The conpound of

claim 16 whegeip Ra. i f ' erein R3is
CH3 or isop#%%%?fh &ggﬁﬁﬁ%AEgk%éﬁﬁ%ﬁ%@S%ﬁg?ﬁ@%%gﬂﬂé?éyﬁhgéﬁégg R7 are H or
hal oger]p@&din-bhe)isdraaicostbotansidai m 16 wherein R6 and R7 are H or chloro.

29. The conpound of claim 16 wherein said conpound is selected fromthe
group 25consi sting of

N (1. 5-di chi o opeNHhoRd il SRR 7hs il TR St iPE AL Bt 5 b1 pyr i di

n-5- yl)hydrazinecar boxam
1- ( 2, 6-HdpypidinSegihryiddizimedarpdyandid@.- i sopr opyl- 1, 3-di net hyl- 1H pyrazol o[ 4, 3-
30b] pyri di n-5-yl ) met hyl ) ur ea,
N (2- butyl - 6-chl oropyri di n-4-y1)-2-(7-isopropyl -1, 3-di net hyl- 1H pyrazol o[ 4,
3 - b] pyri dys-enRIYSHEARIBEARROKANAE | I-1,3-dimethyl-1H-
N-(2-ch|oro-é?ethoxypyridfﬁ?g-y&)-gyiggfg%%?%%yr-1?%?-%inethyl-lkkpyrazo | o
[ 4,3 - hipelaldBmlpyydiddydiydrazesarboxamidde,

15

1-(2,6-dichlorophenyl)-3-((7-isopropyl-1,3-dimethyl-1H-pyrazolo[4,3-b]pyridin-5-

yl)methyl)urea,

1-(2-chloro-6-methoxypyridin-4-yl)-3-((7-isopropyl-1,3-dimethyl-1H-
20  pyrazolo[4,3-b]pyridin-5-yl)methyl)urea,

N-(2-chloro-6-propylpyridin-4-yl)-2-(7-isopropyl-1,3-dimethyl-1H-pyrazolo[4,3-
blpyridin-5-yl)hydrazinecarboxamide,

25 1-(2-chloro-6-propylpyridin-4-yl)-3-((7-isopropyl-1,3-dimethyl-1 H-pyrazolo[4,3-
b]pyridin-5-yl)methyl)urea,

-(2-chloro-6-ethoxypyridin-4-yl)-3-((7-isopropyl-1,3-dimethyl-1H-pyrazolo[4,3-
blpyridin-5-yl)methyl)urea,
30
1-(2-chloro-6-propoxypyridin-4-yl)-3-((7-isopropyl-1,3-dimethyl-1H-
pyrazolo[4,3-b]pyridin-5-yl)methyl)urea,
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143,5 -di chl orophenyl1)-3 -41,3 ,7-trinmethyl-1H pyrazo |lo [4,3 -b]pyridin-5-
5yl ) met hyl ) ur ea,

N- (2, 6- diwbl2or1apyas7di n- 4-y1) - 2- (7-i sopropyl - 1, 3- di met hy PCTHSpymwazaBe [ 4, 3 -
b] pyri di n-5-yl ) hydrazi necar boxam de, 10N-(3 ,5

Loy i ne IR RS B B o g ey e reato il | 143
- met ho ?%?%H%@vﬁﬁmﬁﬁﬁ%@&%ohﬁﬁﬁaopy|-1,3 -di net hyl - 1Hpyrazo lo [4,3

- b] pyri ydrazi ne carboxam de, 15
1- (2, 6-di chl oropheny1) - 34(7-i sopropyl-1, 3-di net hyl- 1H pyrazolo [4, 3

-b] pyridin-5.-,yl)nmethyl)urea,. . .

1- (2-chl or o-%%'-(?fé‘c‘%?éwp %TBPWJ‘H?;?W)'§'(7(1i°ﬁ’f?%yéﬂr%B‘;We-tth', 14#-pyrazolo[4,3-

- di met My pyddikOpyiaaalzthebdbdxailipyri di n-5 -yl ) met hyl ) ur ea,

N- (2-chl or o- 6- propyl pyridin-4-y1)-2-(7-isopropyl -1, 3-di net hyl- 1H pyrazol o
[4,3 - b]pyridin-5-yl)hydrazi necar boxam de,

251- (2-chloro | pyri di ne 4- r - - (i pyrazol o
(4,3 - b] pyr%-gﬁ%ﬁ{g?ﬁ%%c@r@é{@lﬁa}wé}%?-%(ﬂlloﬂrﬁf?ﬁ- OPYhrndin - P FSEY b 4-5F

- ( 2- chligppidinetyimasthylyurda,n- 4- y1) - 34( 7-i sopropyl-1 ,3 -di net hyl-1H pyrazo | o
[4,3 - b]pyridin-5 -yl)nmethyl)ure a, 30

1- (2-chl or o- 6- propoxypyridi n-4-y1)-3-((7-isopropyl-1, 3-di net hyl- 1Hpyrazol o

[ 4,13 - D] pyrigdin-dp sz ; AL RICWT 117 )

N (3. chl b o BeRoKUHIEL DA ERopipry Lyl 3odimetts i Hopvgarplofd S Imydine oo of
4,3 - W-yphyydradimecbebppiydicand necar boxam de,

N- ( 2- but oxy-6-chl oropyri din-4-yl)-2-(7-isopropyl -1, 3-di net hyl- 1H pyrazol o[ 4
,3- 5b]pyridin- 5 -yl)hy dr azinec arboxam de ,

1- (2- but oxy-61£BhBFRPYULdifk oy phkhy B4 3OROARYIL3 Hirdet B I0RT Py dizd i Pyr azol of 4,
3 - b] pyridin-5-yl)nethyl)urea,

10N- ( 2-tdpyrediydyylhgidrazinegarpoganiide.i sopr opy1- 1, 3- di nmet hy1- 1H- pyr azol o[ 4, 3- b] py
ri ﬂi n- 5-yl)hydrazi necar boxam de and N-(5

- chlPor o- 2, 4- di nmet hoxypheny1l)-2-(7-isopropyl -1, 3-di net hyl- 1H pyrazol o[ 4, 3-

b] pyri dion- 5-4 plythdaAitResas S aventiag disdfes AndredHidbrefsclbée@fioROthe krdupevent i ng
di seases and conditions selected fromthe group consisting of ocular

di seaseonsisyng efrficelay disearcsisypamiq escyla bareer raiatdalsegscsaallcagigs el ether ot her
infla [ .. cardi S O . b =t S, pain and
wounds Ry SREES AR AGEIRESFRS: FRALLY bARSnd beRhASH B 3
conpourdnaeisey aintigisteding lt@bmradimal Bilneed theédfactoafpoundaddording®to @aievent i ng

di seases and conditions selected fromthe group consisting of ocul ar

di fases; system c vascul ar barrier related di seases; allergies and ot her
infla toryydi ; i I - IhS; in and
woUNdS b ol B e et RO RS oy
conpourmnsistoy afi avglat disedsas; my @emic32scAamtehadekafedtdieatdsngleogicpamehehen ng

di seases_ and conditions selected fromt.he group.consistin f ocul ar

i scasdatBpeRRnisciRtcartic Gunroar Pediowdnardisaeus angpogrdelhng of er

i nf | amm@hreid@aARR ing ¢ hS hfifallnSRRAS Bfer&T ak®RPobh@B&ordihPtoaghis: 2. pai n and
wounds which conprises admnistering to an aninmal in need thereof a
copound according to claim 16.

32. A method of treating or preventing diseases and conditions selected from the group
consisting of ocular diseases; systemic vascular barrier related diseases; allergies and other
inflammatory diseases; cardiac diseases or conditions; fibrosis; pain and wounds which
comprises administering to an animal in need thereof a compound according to claim 16.
30
33. A method of treating a disease of a mammal selected from the group consisting of
ocular diseases; systemic vascular barrier related diseases; allergies and other
inflammatory diseases; cardiac diseases or conditions; fibrosis; pain and wounds which

comprises administering to a patient in need thereof a compound having sphingosine-1-
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33. A nethod of treating a disease of a mammal selected fromthe group
consi sting of ocul ar di seases; system c vascul ar barrier rel ated di seases;
al | ergi eswandiiguinasy i nfl anmat ory di seases; cardi ac di se€E4ISe0100603dé t | ons;
fibrosis; pain and wounds which conprises admnistering to a patient in
need thereqf a conpound. havi ng sphi ngasj ne-1- phosphate receptor agoni st
and or ?&@Eﬁﬁeﬁﬁpt i GBSt %%ﬂ Ora?‘t":‘faig%lts&%bl?f@ﬁlﬁéé%ﬁlteéﬁ rfﬁvesteﬂ@d& r’igf‘r " rmul a I:
R3 A HouNN 1-20N Xy z  wherein Ais a direct bond or (CR) and B, C
and D are i ndependently selected fromthe 5group consisting of (CR) and N,
wherein Ris Hor alkyl, provided hogever, not all, of B, Cand D are N
and, when Ais a direct bond, DA R: R3 is alkyl: X is selected
fromthe group consisting of 0,B d OR4R%} wherein R4 and R5 are

i ndependent |y sel ected fromthé& ga¥istNpg of H and al kyl, 10Y is
selected fromthe group consisting of 0 or and Z is a substituted aryl
ring. 34. Conpounds represented by the fornula | having sphingosi ne-

1- phosphlatreén rAesepdicct bortdagd@R3 andiBy ICogide Bl ara otdepértdgnibetdatt@dfrémaolma t he gr oup
consi sting of 1-(2- &ﬁf;o- - Do :

151 Swer&P ?%&%é% P zﬁ“&%’-@eﬁ% Rsig Bt iixlaprovigiedBpwgeran gl &8 of 4, 3- b
pyri di ne=gnd plak&REM! WHELASs &Bfect bond, D is (CR). _
1-(2-ch|oro-§¢IomeraIkyloxypyrldln-4-y1)-3-47-|sopropy1-1,3-

di met hy1- 1H-RByis atkgl:o[ 4, 3- b] pyri di n-5-yl )i m no)ureas. 35. A pharnmaceuti cal
conposi tion yseful f treating or.preveating diseases .and 20condi tions

sel boted fromuweeidig U parsatisee SECh MR gt ERRS Mgy Bt K ascul ar
barri erarg gldep@dcstl S QASRSS fréth Ry gb@ﬁbcmdmgg ey dndfdilgmmat ory di seases;

cardi ac diseases or conditions; fibrosis; pain and wounds which conprises a
corffound accboidichgtaddram dicraraun eprsishng ABPIG® alidt h a phar maceutical |y

accept abl e ri . thod of treating or preventing a di sease or
condi tion agggfﬁ%%gn<%§gp§f%§'33 wherein said disease or condition is an
ocul ar di sease selected fromthe group consisting of wet and dry

age-rel ated nmacul ar degeneration, diabetic_rethopathﬁbhretinopathy of

pr emat Ui t v, Coeppyndp FrpEcssited BhheadRemilpd having sphiseesite EPhewnhaisde4sptor3037. A

et Nod fifachh&PbLRAIAL 1 RAAYSOLLR0 BrhEERYG BhusARAILONAGEALI ng to ol ai me

33 whereim sal I'sease ition 1S systemc a va arrier related
di déasdowetabgtegpfndim4-hig-3gi dugppopysil Stdimgthyl- 1 &epstrezdle[d-bpyudin; 5-sepsi s,

t unor t as i s, atheroscl erosis, puylnonar d .and

vent | AUIgREY csede Tcg e e b B et ST T H e el B event i ng a
di seas&iiRkthgRNHL 21514 35181 @nIy 1GihAh Sredd

35. A pharmaceutical composition useful for treating or preventing diseases and

20  conditions selected from the group consisting of ocular diseases; systemic vascular barrier
related diseases; allergies and other inflammatory diseases; cardiac diseases or conditions;
fibrosis; pain and wounds which comprises a compound according to claim 1 in

combination with a pharmaceutically acceptable carrier.

25 36. A method of treating or preventing a disease or condition according to claims 33
wherein said disease or condition is an ocular disease selected from the group consisting
of wet and dry age-related macular degeneration, diabetic retinopathy, retinopathy of

prematurity, geographic atrophy and glaucomatous optic neuropathy.

30  37. A method of treating or preventing a disease or condition according to claims 33

wherein said disease or condition is systemic a vascular barrier related disease selected
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5 wherein said disease or condition is an allergy or other inflamuatory

di sease selected fromthe group consisting of urticaria, bronchial asthna,
pul nonar ywerphiyeesa and chroni c obstructive pul nonary diPSEASeEL0/0SR86 A

met hod of treating or preventing a disease or condition according to clains
33 10wherein said di sease_.or condition is. a cardiac disease qr condition

sel ect 6P EEOWRCYISBURS CHHINS UNE JNIBEY PSP MRS s VEROSHFIGFY> and

ather0§£ﬂﬁ6&§&%dmnﬁQanéV&%ﬂﬂﬁﬂdR&ukﬂ%ﬁ@hﬁ&npr preventing a di sease or
condition according to clains 33 wherein sald disease or condition is a

fibrotic disease or condition selected fromthe group 15consi sting of
l nonar

ocul ar,,cardj ac epati ¢ and pul non fibrosis, proliferative

Uit reordt | nab ey e B P IRR A s SRR e B E BN  br osi s

i N GOr RPRbreif Qi WehiVd BAGitibe O allefich: ordth®t idBEdmafatdry @akhdrGeREtcRr eventing a
di sease or condition according to clains 33 20 wherein said di sease or

condi t iferm the gravmeensisting oS eitisatia dranchbipl aytemarmlipoeay siphy segnacimdacut e pai n,
flare- f. i j -skel etal pains, visceral pain, pain
- Hrdhic 8%8@1%@0@?@@11%@@%%&8

associ ate ropathy, rheumatoid arthritis, chronic knee and
joint pain, tendonitis, osteoarthritis, bursitis and neuropathic pain.
2542. A nethod of treating or preventing a disease or cgndition according to

cl ai ms ther et Meigdpidicadaser IEVEHAY pHSASS & candiganaciostine {q Hamtr B cosneti ¢
SKijp SUPRIRLY saidCiledle GWoHGEYN i< catliad8ls¥ase 9L RGN Ao YEIBEEY B HE %ﬂﬁl‘ﬂ' cal or

heat injury.
consisting of ischemia/reperfusion injury and atherosclerosis.

40. A method of treating or preventing a disease or condition according to claims 33

wherein said disease or condition is a fibrotic disease or condition selected from the group
15  consisting of ocular, cardiac, hepatic and pulmonary fibrosis, proliferative

vitreoretinopathy, cicatricial pemphigoid and surgically induced fibrosis in cornea,

conjunctiva and tenon.

41. A method of treating or preventing a disease or condition according to claims 33

20  wherein said disease or condition is pain and is selected from the group consisting of acute
pain, flare-up of chronic pain, musculo-skeletal pains, visceral pain, pain associated with
diabetic neuropathy, rheumatoid arthritis, chronic knee and joint pain, tendonitis,

osteoarthritis, bursitis and neuropathic pain.
25 42. A method of treating or preventing a disease or condition according to claims

wherein said disease or condition is a wound resulting from cosmetic skin surgery, ocular

surgery, GI surgery, general surgery or mechanical or heat injury.
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