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be useful as factor Xa inhibitors.
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EFFICIENT SYNTHESIS OF 4,5-DIHYDRO-PYRAZOLO[3,4-c]PYRID-2-
ONES

FIELD OF THE INVENTION

[0001] The present invention relates generally to processes for the preparation
of 4,5-dihydro-pyrazolo[3,4-]pyrid-2-ones and intermediates for the s_ynthesis of the
same, such pyrazolo-pyridinones can be useful as fa(':tor Xa inhibitors.

BACKGROUND OF THE INVENTION

[0002] 4,5-Dihydro-pyrazolo[3,4-c]pyrid-2-one compounds, like those
described in "' WO 03/26652, are currently being studied as factor Xa inhibitors in
clinical settirgs. Clinical trials and NDA submissions require practical, large-scale
synthesis of the active drug ard intermediates for making the active drug.
Consequently, it is desirable to find new synthetic procedures for making 4,5-dihydro-
pyrazolo[3,4-—c]pyrid-2-ones.

SUMMARY OF THE INVENTION

[0003] Accordingly, the present invention relates to a novel process for
making 4,5-dihydro-pyrazolo[3,4-c]pyrid-2-ones.

[0004] The present invention relates to novel intermediates for the syntheses
of 4,5-dihydro-pyrazolo[3,4-c]pyrid-2-ones.

[06005] These and other objects, which will become apparent during the
following detailed description of processes relating to compounds of the following

T

N._ N
QN0
S \‘\
D
/ .

formula.

[
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DETAILED DESCRIPTION OF THE INVENTION
[0006) Thus, in a 1* embodiment, the present invention provides a novel
process for preparing a compound of formula Hla:

(OH
. /4 R
|
(= ”
nIn .
5  comprising:

(=) contacting a compownd of formula ! with a compound of formula XI in the

presence of a first base to form a compound of formula IIT;
0 ' 0
Z N ~ R
e ]
b ] N N -
NH o B N
- . 0 ]
O = B

m

I
(b) contacting a compound of formula ITI with an R1b-metal reagent to form a

10 compound of formula OTa;
wherein:
* Zis selected from Cl, Br, I, 0SO,CF,, 0SO,Me, OSO,Ph, and
0SO,Ph-p-Me; '
ring D is selected from phenyl, 2-fluorophenyl, 3-chlorophenyl, and
15  4-methoxyphenyl;

R18 is selected from CH, CH,CH,, CHyCH,CHj3, OCH3, OCH,CHz,
OCH;CH,CHj3, OCH(CHjy),, OCH;CH;CH,CH3, OCH(CH3)CH,CHj,
OCH,CH(CH,)3, and OC(CH3)5;

RIb js C;.4 alkyl;

20 R is selected from Cl, Br, I, Cy. alkoxy, and NRIR2;
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R! and R2 are independently selected from C.g alkyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, phenyl, and benzyl;

altenatively, NRIR2 is 4 3-8 membered ring consisting of: carbon atoms, N,
and 0-1 O atoms;

ring A is substituted with 0-1 R4;

B is selected from F, Cl, Br, I, 0SO,CF 3, OSO,Ph-p-Me, and 2-oxo-pyridyl;
and

R4 is selected from H, OH, OCH3, OCH,CH,, OCH;CH,CH,;, OCH(CH;),,
F, Cl, Br, ], CH3, CH,CHj3, CH;CH,CHj;, CH(CH3),, CH,CH,CH,CHj,3,
CH,CH(CHj3),, CH(CH3)CH,CHj3, CH(CH3);, -CN, and CF;.

[0007) In a 2" embodiment, the present invention provides a novel process
wherein:

Z is selected from CL, Br, and I;

ring D is selected from 3-chlorophenyl &and 4-methoxyphenyl;

RI8 is selected from CH;, CH,CHj, and CH,CH,CHj;

R1b jg selected from CH, and CH,CHj;

R is selected from Cl, Br, I, and NRIR2;

NRIR? is selected from morpholino, pyrrolidino, and piperidino;

ring A is substituted with 0-1 R4; and

R# is selected from H and F.

[0008] In a 3 embodiment, the present invention provides a novel process
wherein: '

Zis Cl;

ring D is 4-methoxyphenyl;

Rlejs CHj;

R1b js CHj3;

Ris 'morpholino; and

ring A is unsubstituted.
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[0009] In a 4™ embodiment, in reaction (a), the compound of formula I is
contacted with the compound of formula II followed by the addition of the first base.

[0010] In a 5 embodimient, the first basie in reaction (a) is & substituted amine
base,

[0011] In a 6™ embodiment, the substituted amine base is selected from:
triethylamine, diisopropylethylamine, dabco, DIBN, DBU, and

N-methylmorpholine.

[0012) In a 7" embodiment, the substitu ted amine base is triethylamine.
[0013] In a 8" embodiment, in reaction (a), the contacting is performed in the

presence of a first aprotic solvent.

[0014] In a 9 embodiment, the first aprotic solvent is ethyl acetate.

[0015) Ina 10® embodiment, reaction (ex) further comprises contacting with a
first strong acid.

[0016] In an 11* embodiment, the first axcid is HCL.

[0017] In a 12" embodiment, the R1b-m etal reagent is a Grignard reagent.
[0018) In a 13" embodiment, the Grignard reagent is CH;MgCL

[0019] In a 14® embodiment, in reactior (b), the contacting is performed in

the presence of a second aprotic solvent.

[0020] In a 15™ embodiment, the second aprotic solvent is methylene chloride,
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[0021] Ina 16T embodiinent, the present invention provides a novel process

for preparing a compound of formula Illb:

comprising:

(c) contacting the compound of formula ITla with 2-hydroxy-pyridine in the
presence of a catalyst, a bidentate-diamine ligand, and a third aprotic solvent to form a
compound of formula ITb; wherein:

ring D is selected from phenyl, 2-fluorophenyl, 3-chlorophenyl, and
4-methoxyphenyl;

B is selected from F, Cl, Br, I, 0SO,CF;, and OSO,Ph-p-Me;

Rl1a js selected from CH3, CH,CHj3, CH,CH,CH;, OCH3, OCH,CHj3,
OCH,;CH,CH;, OCH(CH3);, OCH,CH;CH,,CHj;, OCH(CH;)CH,CH3,
OCH,CH(CH3),, and OC(CH,)s;

R1b is C, 4 alkyl;

ring A is substituted with J-1 R4; and

R4 is selected from H, OH, OCH3, OCH,CH,, OCH,CH,CH3, OCH(CH 3),,
F, Cl, Br, I, CH;, CH,CHj, CH,CH,CHj;, CH(CH,),, CH,CH,CH,CHj,
CH,CH(CH3),, CH(CH3)CH,CH3, CH(CHj)3, -CN, and CF;.

[0022] In 2 17* embodiment, the present invention provides a novel process
wherein:

ring D is selected from 3-chlorophenyl and 4-methoxyphenyl;

BislI;

RI2 s selected from CH, CH,CHj, and CH,CH,CHj;

R!Y is selected from CH; and CH,CHj;

ring A is substituted with 0-1 R4; and
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R# is selected from H and F.

[0023] In an 18" embodiment, the present invention provides a novel process,
wherein:

ring D is 4-methoxypheryl;

Bisl;

Rlajs CH;;

R1b is CH4; and

ring A is unsubstituted,

[0024) In a 19® embodirmient, in reaction (c) the catalyst is a Cu([) salt or a
PA(II) salt and the ligand is a phenanthroline.

[0025] In a20® embodiment, in reaction (c) the catalyst is selected from Cul,
CuCl, CuBr, and CuOTf.
[0026] In a 21" embodiment, in reaction (c), the catalyst is Cul and the ligand

is 1,10-phenanthroline.

[0027] In 8 22* embodiment, in reaction (c), the third aprotic solvent is
selected from DMSO, toluene, N-methylpyrrolidinone, DMAC, and DMF.

[0028] In a 23™ embodiment, in reaction (c), the third eprotic solvent is DMF.

[0029] In a 24™ embodiment, the present invention provides & novel process
for preparing a compound of formula ITIc:

Rln

17
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comprising:
(d) contacting the compound of formula IIa with 2-hydroxy-pyridine in the
presence of a catalyst and a fourth aprotic solvent to form a compound of formula IIb;

5 (e) contacting a compouind of formula I with a compound of formula ITb in the

presence of a second base to form a compound of formula Ilc;

1
RI! N\-

L3

NH

(>

I
wherein:
Z is selected from Cl, Br, 1, 0S0,CF3, 0SO;Me, OSO,Ph, and
10 OSO,Ph-p-Me;
ring D is selected from phenyl, 2-flucrophenyl, 3-chlorophenyi, and
4-methoxyphenyl;
Rl2 s selected from NH,, NH(C;.4 alkyl), N(C.4 alkyl);, CH3, CH,CHj,
CH,CH;CHj;, OCH;, OCH,CH;;, OCH,CH;CHj3, OCH(CH3);, OCH,CH,CH,CHj,
15 OCH(CH3)CH;CH;, OCH,CH(CHs),, and OC(CHs)s;
R is selected from Cl, Br, ], Cy.¢ alkoxy, and NRIR2;
RI and R2 are independently selected from C; ¢ alkyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, phenyl, and benzyl;
alternatively, NR1R? is a 3-8 membered ring consisting of: carbon atoms, N,
20  and 0-1 O atoms;
ring A is substituted with 9-1 R4;
B is selected from F, Cl, Fir, I, 0S0,CFj3, and OSO,Ph-p-Me; and
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R*4 is selected from H, OH, OCH;, OCH,CHj, OCH,CH,CH;, OCH(CH3),,
F, C), Br, I, CH, CH,CH,, CH,CH,CHj;, CH(CHj), CH,CH,CH,CHs,
CH2CH(CH3)2’, CH(CH3)CH2CH3, CH(CH3)3, -CN , and CF3.

[0030] In a 25" embodiment, the present invention provides a novel process
wherein:

Z is selected from Cl, B:, and I;

ring D is selected from 3-chlorophenyl and 4-methoxyphenyl;

R18 s selected from CH3, CH,CH,, CH,CH;CH;, OCH;, OCH,CH,,
OCH,CH;,CHj, OCH(CHs);, CCH,CH,CH,CH;, OCH(CH;)CH,CH;,
OCH;CH(CH3);, and OC(CHj3)s;

R is selected from Cl, Br, I, C; and NRIR2;

NRIR? is selected from morpholino, pyrrolidino, and piperidino;

BisT;

ring A is substituted with 0-1 R%; and

R4 is selected from H and F.

[0031] In a 26" embodiraent, the present invention provides a novel process
wherein:

Zis Cl;

ring D is selected from 3-chlorophenyl and 4-methoxyphenyl;

Rl js selected from CH, and OCH,CHj; |

R is selected from Cl and morphoijno;

BisI;and

ring A is unsubstituted.

[0032] In a 27" embodimient, in reaction (¢}, the compound of formula I is
contacted with the compound of formula ITb followed by the addition of the second

base.
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[0033] In a 28" embodiment, the second base in reaction (e) is a substituted
amine base.

[0034] In a 29" embodiment, the substituted amine base is selected from:

triethylamine, diisopropylethylamine, debco, DBN, DBU, and N-methylmorpholine.

[0035] In a 30" embodiment, the substituted amine base is
diisopropylethylamine.
[0036] In a 31™ embodirnent, in reaction (e), the contacting is performed in the

presence of a fifth aprotic solvent.

[0037] In a 32° embodiment, the fifth aprotic solvent is dichloroethane.
[0038] In a 33™ embodiment, reaction (e) further comprises contacting with a
second strong acid. ’

[0039] In a 34% embodiment, the second acid is TFA.

[0040] Ina 35t embodiment, in reaction (d) the catalyst is a Cu(J) salt or a
PA(II) salt.

[0041] In a 36® embodiment, in reaction (d) the catalyst is selected from Cul,
CuCl, CuBr, and CuOT{. '

[0042) In a 37" embodiment, in reaction (d), the catalyst is Cul.

[0043) In a 38" embodiment, in reaction (d), the fourth aprotic solvent is

selected from DMSO, toluene, N-methylpyrrolidinone, DMAC, and DMF.

[0044) In a 39™ embodiment, in reaction (d), the fourth aprotic solvent is
DMF,
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{0045] In & 40* embodiment, the present invention provides a novel process
for preparing 2 compound of formula IV:

R5

LA AN o T
LRGSR

comprising:

(f) contacting the compound of formula ITlc with a formamide in the presence
of a third base to form a compound of formula IV; wherein:

the formamide is HC(O)NHRS;

the third base is an alkoxide;

ring D is selected from phenyl, 2-fluorophenyl, 3-chlorophenyl, and
4-methoxyphenyl;

R12 is selected from OCH;, OCH,CH3, OCH,CH,;CHj, OCH(CHg)s,
OCH,CH,CH,CHj, OCH(CH3)CH,CH;, OCH,CH(CHj),, and OC(CHj)s;

ring A is substituted with 0-1 R4;

B is 2-oxo-pyridyl;

R4 is selected from H, OH, OCH3, OCH,CH;, OCH,;CH,CH3, OCH(CHj3),,
F, Cl, Br, L, CH3, CH,CHj;, CH,;CH,CH;, CH(CH3),, CH;CH, CH,CHj,
CH,CH(CHy);, CH(CH3)CH,CH;, CH(CHj)3, -CN, and CF3; and

RS is selected from H, CHa, and CH,CHj;.

[0046] In a 41* embodiment, the present invention provides a novel process
wherein:
ring D is selected from 3-chlorophenyl and 4-methoxyphenyl;

R12 js OCH,CHj;
ring A is substituted with 0-1 R4;
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R4 is selected from H and F; and
Riis H.

[0047] In a 42 embodiment, the present invention provides a novel process
wherein:

ring D is 3-chiorophenyl;

Rla js OCH,CHj; and

ring A is unsubstituted.

[0048] In a 43" embodiment, in reaction (f), the formamide is HC(O)NH,;
and the third base is a C, alkcxide and the counterion is selected from Li, Na, K, Li,
and Mg,

[0049) In a 44" embodiment, in reaction (f), the third base is a sodium C;.;
alkoxide; and an alcoholic solvent corresponding to the alkoxide is also present.

[0050] In a 45™ embodiment, in reaction (f), the third base is NaOMe and the

alcoholic solvent is methanol.

[0051] In a 46" embodiment, reaction (f) is conducted in the presence of a

sixth aprotic solvent.

[0052] In a 47" embodiment, the sixth aprotic solvent is selected from DMSO,
NMP, DMAC and DMF.

[0053] In a 48" embodiment, the sixth aprotic solvent is DMF.

[0054] In a 49 embodiment, the present invention provides a novel process
for preparing & compound of fonxula Ib:

11
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ey

() contacting a compound of formula I with ann R1b-metal reagent to form a

compound of forrmula Illc;

.
e

ring D is selected from phenyl, 2-fluorophenyl, 3-chlorophenyl, and
4-methoxyphenyl ;
R12 s selected from CH;, CH,CH;, CH,CH;CHj, OCHz, OCH,CHj,
10 ' OCH,CH,CHs, OCH(CHs),, OCH,CH,CH,CHa, OCEI(CH3)CH,CH;,
OCH,CH(CHj),, and OC(CHa)s;
RIPisCpgalkyl;
ring A is substituted “;ith 0-1 R%;
R4 is selected from H, OH, OCH;, OCH,CH;, OCH,CH,CHj;, OCH(CH3),,
15 F,Cl,Br,1,CHs, CHyCH,, CH,CH,CHs, CH(CHj),, CH,CH,CH,CHj,
CH,CH(CHy),, CH(CHz)CH,CH, CH(CHy)s, <CN, and CFs.

[0055] In a 50® embodiment, the present inventi on provides a novel process
wherein: '
20 ring D is selected from 3-chlorophenyl and 4-methoxyphenyl;
RI12 is selected from CH;, CH,CH;, and CH,CH,CHy;

12
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R1P s sel ected from CHy and CH,CH;;
ring A is substituted with 0-1 R4; and
R4 is selected from H and F.

[0056] In a 51" embodiment, the present invention provides a novel process
wherein:

ring D is 4-methoxyphenyl;

Rlajs CH,;

RIb js CHj;; and

ring A is unsubstituted.

[0057] In a 52" embodiment, the R1b-metal reagent is a Grignard reagent.

[0058] In a53™ embodiment, the Grignard reagent is CH;MgCl.

[0059] In. a 54 embodim snt, in reaction (b), the contacting is performed in

the presence of a seventh aprotic solvent.
[0060] In a55% embodiment, the seventh aprotic solvent is dichloromethane.

[0061] The present invention may be embodied in other specifi¢ forms
without departing from the spirit or essential attributes thereof. Thus, the above
embodir.nents should not be consicdered hmxtmg Any and all embodiments of the
present invention may be taken in conjunéﬁon with any other embodiment or
embodiments to describe additional embodiments. Each indiv-idual element of the
embodiments is its own independent embodiment, Furthermoxe, any element of an
embodiment is meant to be combined with any and all other el ements from any
embodiment to describe an additional embodiment. In edditiom, the present invention
encompasses combinations of different embodiment, parts of embodiments,

definitions, descriptions, and examples of the invention noted herein.
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DEFINITIONS
[0062] All examples provided in the definitions as well as in other portions of

this application are not intended to be limiting, unless stated.

[0063] The present invention can be practiced on multigram scale, kilogram
scale, multikilogram scale, or industrial scale, Multigram scale, as used herein, is can
be in the scale wherein at least one starting material is present in 10 grams or more, at
least 50 grams or more, or at least 100 grams or more. Multikilogram scale means the
scale wherein more than one kilo of at least one starting matexial is used. Industrial
scale means a scale which is other than a laboratory sale and which is sufficient to
supply product sufficient for either clinical tests or distribution to corsumers.

[0064] Equivalents mean molar equivalents unless otherwise s pecified.

[0065] The compounds herein described may have asymmetric centers.
Compounds of the present invertion containing an asymmetri cally substituted atom
may be isolated in optically active or racemic forms. It is well known in the art how
to prepare optically active forms, such as by resolution of racemic forms or by
synthesis from optically active starting materials. Many geonnetric isomers of olefins,
C=N double bonds, and the like can also be present in the compounds described
herein, and all such stable isomers are contemplated in the present invention. Cis and
trans geometric isomers of the compounds of the present invention are described and
may be isolated as a mixture of isomers or as separated isomexic forms. All chiral,
diastereomeric, racemic forms and all geometric isomeric fortms of a structure are
intended, unless the specific stercochemistry or isomeric form is specifically
indicated. All processes used to prepare compounds of the present invention and
intermediates made therein are considered to be part of the present invention.
Tautomers of compounds shown or described herein are considered to be part of the
present invention.

[0066] "Substituted” means that any one or more hydrogens on the designated
atom is replaced with a selection from the indicated group, provided that the
designated atom's normel valency is not exceeded, and that the substitution results in a
stable compound. When a substituent is keto (i.e., =0), then 2 hydrogens on the atom
are replaced. Keto substituents are not present on aromatic moieties.
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[0067] The present invention includes all isotopes of atoms o ccurring in the
present compounds. Isotopes include those atoms having the same atomic number but
different mass numbers. By way of general example and without limitation, isotopes
of hydrogen include tritium and deuterium. Isotopes of carbon include C-13 and
C-14.

[0068] The present invention includes all stable oxides of thiol and amino
groups, even when not specifically written. When an amino group is listed as a
substituent, the N-oxide derivative of the amino group is also included as a
substituent. When a thiol group is present, the S-oxide and S,S-dioxide derivatives
are also included.

[0069] When a bond to & substituent is shown to cross a bondl connecting two
atoms in a ring, then such substituent may be bonded to eny atom on the ring. When a
substituent is listed without indicating the atom via which such substituent is bonded
to the rest of the compound of a given formula, then such substituent may be bonded
via any atom in such substituent. Combinations of substituents and/or variables are
permissible only if such combinations result in stable compounds.

[0070] "Alkyl" includes both branched and straight-chain sateirated aliphatic
hydrocarbon groups having the specified number of carbon atoms. C).¢ alkyl,
includes Cy, C;, C3, C4, Cs, and Cg alkyl groups. Examples of alkyl include methyl,
ethyl, n-propyl, i-propyl, n-butyl, s-butyl, t-butyl, n-pentyl, and s-pemtyl. C;¢ alkoxy,
includes C;, Cy, Cs, C4, Cs, and Cg alkoxy groups. Examples of alkoxy include
methoxy, ethoxy, n-propoxy, i-ﬁropoxy, n-butoxy, s-butoxy, t-butoxy/, n-pentoxy, and
s-pentoxy. . P '

[0071] The reactions of the synthetic methods claimed herein may be carried
out in the presence of a suitable base, said suitable base being any of a variety of
bases, the presence of which in the reaction facilitates the synthesis o f the desired
product. Suitable bases may be selected by one of skill in the art of organic synthesis.
Suitable bases include inorgenic bases such as alkyl lithium, hydridess, lithium amides,
alkali metal, alkali earth metal, thallium hydroxides, and ammonium hydroxides;
alkoxides; phosphates; and, cerbonates such as sodium hydroxide, potassium
hydroxide, sodium carbonate, potassinm carbonate, cesium carbonates, thallium
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hydroxide, thallium carbonate, tetra-n-butylammonium carbonate, and ammonium
hydroxide. Suitable bases include methyl lithium, ethyl lithium, n-propyl lithjum,
i~propyl lithium, n-butyl lithitun, i-butyl lithium, s-butyl lithium, t-butyl lithium,
hexyl lithium, lithium bis(trimethylsilyl)amide, lithium diisopropylamide, lithium
2,2,2,-tetramethylpiperidine, potassium bis(trimethylsilyl)amide, potassium hydride,
or sodium hydride.

[0072] “Substituted amine base™ includes a tertiary amine base. Examples
include trialkylamines wherein the three alky! groups can be the same or different.
Examples of alkyl include methyl, ethyl, n-propyl, i-propyl, n-butyl, s-butyl, t-butyl,
n-pentyl, and s-pentyl. The alkyl groups on the substituted amine base also include
cycloakyl groups (e.g., cyclopropyl, cyclobutyl, cyclopentyl, and cyclohexyl) and
cycloalkyl-alkyl groups (e.g., cvclopropyl-methyl, cyclobutyl-methyl,
cyclopentyl-methyl, and cyclobexyl-methyl). Substituted amine bases can also
include monocyclic, bicyclic, and tryicyclic amine bases. Examples of substituted
amine bases include friimethylamine, triethylemine, tri-n-propylamine,
diisopropylethylamine, dabco (1.,4~diazabicyclo[2.2.2]octane),

DBN (1,5-diazabicyclo[4.3.0]non-5-ene), end

DBU (1,8-diazabicyclo[5.5.0Tundec-7-ene).

[0073] “Strong base” or “strongly basic conditions” includes alky] lithiums,
lithiarn amides, hydride bases, other organometallic bases, and t-butoxides. Examples
of strong bases include lithium tert-butoxide, sodium tert-butoxide,

potassium tert-butoxide, methyl lithium, ethyl lithium, n-propy] lithium, i-propyl
lithium, n-buty] lithium, i-buty] #thium, s-buty! lithium, t-butyl lithium, hexy lithium,
lithium bis(trimethylsilyl)amide, lithium diisopropylamide,

lithium 2,2,2,-tetramethylpiperidine, potassium bis(trimethylsilyl)amide, potassium
hydride, and sodium hydride.

[0074] “Strong acid” or “strongly acidic conditions” includes TFA
(trifluoroacetic acid), sulfuric acid, and sulfonic acids (e.g., benzene sulfonic acid,
toluene sulfonic acid, methyl sulfonic acid, and naphthalene sulfonic acid).

[0075] Suitable aprotic solvents include ether solvents, tetrahydrofuran (THF),
dimethylformamide (DMF), 1,2-dimethoxyethane (DME), diethoxymethane,
dimethoxymethane, dimethylacetamide (DMAC), benzene, toluene,
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1,3-dimethyl-3,4,5,6-tetrahydro-2(1H)-pyrimidinone (DMPU),
1,3-dimethyl-2-imidazolidinone (DMI), N-methylpyrrolidinone (NMP), formamide,
N-methylacetamide, N-methylformamide, acetonitrile, dimethyl sulfoxide,
propionitrile, ethyl formate, methyl acetate, hexachloroacetone, acetone, ethyl methyl
ketone, ethyl acetate, sulfolane, N,N-dimethylpropionamide, tetramethyluree,
nitromethane, nitrobenzene, or hexamethylphosphoramide.

[0076] "Pharmaceutically acceptable” refers to those compounds, materials,
compositions, and/or dosage forms which are, within the scope of sound medical
judgment, suitable for use in contact with the tissues of human beings and animals
without excessive toxicity, irritation, allergic response, or other problem or
complication, commensurate with a reasonable benefit/risk ratio.

[0077] "Pharmaceutically acceptable salts” refer to derivatives of the disclosed
compounds wherein the parent compound is modified by making acid or base salts
thereof. Examples of pharmaceutically acceptable salts include mineral or organic
acid salts of basic residues such as amines; alkali or organic salts of acidic residues
such as carboxylic acids; and the like. The pharmaceutically acceptable salts include
the conventional non-toxic salts or the quaternary ammmonium salts of the parent
compound formed, for example, from non-toxic inorganic or organic acids. For
example, such conventional non-toxic salts include those derived from inorganic and
organic acids selected from 2-acetoxybenzoic, 2-hydroxyethane sulfonic, acetic,
ascorbic, benzene sulfonic, benzoic, bicérbonic, carbonic, citric, edetic, ethane
disulfonic, ethane sulfonic, fumaric, glucobeptonic, gluconic, ghitamic, glycolic,
glycollyarsanilic, hexylresorcinic, hydrabamic, hydrobromic, hydrochloric,
hydroiodide, hydroxymaleic, hyJdroxynaphthoic, isethionic, lactic, lactobionic, laury]
sulfonic, maleic, malic, mandelic, methane sulfonic, napsylic, nitric, oxalic, pamoic,
pantothenic, phenylacetic, phosphoric, polygalacturonic, propionic, salicyclic, stearic,
subacetic, succinic, mlﬁﬂc, sulfanilic, sulfuric, tannic, tartaric, and toluene sulfonic.
[0078) The pharmaceutically acceptable salts of the present invention can be
synthesized from the parent compound that contains a basic or acidic moiety by
conventional chemical methods. Generally, such salts can be prepared by reacting the
frec acid or base forms of these compounds with a stoichiometric amount of the

appropriate base or acid in water or in an organic solvent, or in a mixture of the two;
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generally, non-aqueous media like ether, ethyl acetate, ethanol, isopropanol, or
acetonitrile are useful. Lists of suitable salts are found in Remington’s
Pharmaceutical Sciences, 18th ed., Mack Publishing Company, Easton, PA, 1990, p
1445, the disclosure of which is hereby incorporated by reference,

[0079] "Stable compound” and "steble structure” indicate a compound that is
sufficiently robust to survive isolation to a useful degree of purity from a reaction
mixture, and formulation into an efficacious therapeutic agent.

[0080] "Substituted” indicates that one or more hydrogens on the atom
indicated in the expression using "substituted" is replaced with a selection from the
indicated group(s), provided that the indicated atom's normal valency is not exceeded,
and that the substitution results in a stable compound. When a substituent is keto (i.e.,
=0) group, then 2 hydrogens on rthe atom are replaced.

SYNTHESIS
[0081) By way of example and without limitation, the present invention may
be further understood by the follcwing schemes and descriptions.

1,3-Dipolar cycloaddition

*ﬁm R)?“@:" u @

[0082)] The 1,3~dipolar cycloaddition reaction of the present invention
involves reaction between the hydrazonoyl compound of formula I and dipolarophile

of formula II. Compounds of formula I can be prepared as described in US
2003/0181466, the contents of which are incorporated herein. This cycloaddition
reaction provides the 4,5-dihydro-pyrazofo[3,4-c]pyrid—2-one cores. The reaction can
be run in the presence of a substitused amine base (e.g., a non-nucleophilic tertiary
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amine base), Examples of substituted amine bases include (a) trialkyamines (e.g.,
triethylamine and diisopropylethylamine) and cyclic tertiary amines (e.g.,
N-methylmorpholine, dabco, DBN, or DBU), (b) trialkylamines and (¢} triethylamine
or diisopropylethylamine. Examples of equivalents of base used include (a) about
15,1.6,1.7,1.8,1.9,2.0,2.1,2.2,2.3,2.4,2.5,2.6,2.7,2.8,29,3.0,3.1,3.2,3.3,
3.4, to 3.5 and (b) 3. Aprotic solvents (e.g., toluene, ethyl acetate, and
dichloroethane) can be for the cycloaddition. The cycloaddition can be run from
room temperature up to the reflux point of the solvent. Examples of tempm;,ratures for
the reaction include (a) from about 80, 85, 90, 95, to 100°C and (b) about 90°C.
[0083] Hydrazonoyl comnpound I can first be contacted with the base or
dipolarophile (IT), followed by nddition of the second component. For example,
dipolarophile (II) can be contacted with hydrazonoyl compund (I) and addition of the
base can then follow. Alternatively, the hydrazone (I) can be contacted with a base
and addition of dipolarophile (I) can then follow.

[0084] After contacting I and IT in the presence of a base, the resulting product
can be contacted with a strong ecid. Examples of strong acids include (a) TFA,
sulfuric acid, nitric acid, and HC] and (b) TFA and HCL.

Grignard addition

[0085] Alcohols Illa and ITIb can be prepared from a compound of formula 11
(wherein R18 can be a C; 5 alky] group and B can be I) or IlIb (wherein R'* can be
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C;.3 alkyl) via an alkyl-metal addition. The metal reagent can be one of a variety of
agents known to those of skill in the art (e.g., Grignard, Li, Zn, Mg, Ce, Ti, Al, Cd).
Examples of Grignard reagents include (2) MeMgBr, MeMgCl, MeMgl, and Me:Mg
and (b) MeMgCl. Examples of solvents include (&) an aprotic, non-carbonyl
containing solvent, (b) THF, methyl-THF, toluene, MTBE, dichloromethane, and (¢)
dichloromethane. Examples of temperatures for the reaction include (a) about 0, 2, 4,
6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, to 40°C and (b) 10°C.

Ullmann Coupling

S oy

H
R
R® Ris
X LO% @
IMa b

[0086] The compound of formula ITb/IITb can be formed from formula [1a/ITTa
by contacting with 2-hydroxy-pyridine in the presence of a catalyst and an sprotic
solvent. Examples of catalysts jncl}lde () Cu(l) salt or a PA(II) salt, (b) Cul, CuCl,
CuBr, CuOTf, and Pd(OAc),, emd (c) Cul. The addition of:2-hydroxy-pyridine is
generally aided by the presence of a base that is strong enough to deprotonate the
hydroxyl group. Examples of such bases include inorganic bases (e.g., phosphates
(e.g., K3POy), carbonates (e.g., K,CO3), hydroxides (e.g., KOH), and hydrides (e.g.,
NaH)) and organic bases (e.g., INaI-]IVIDg, LDA, end t-butoxides (e.g., KOtBu). An
example of a base for IlIb is KOtBu. An example of a base for IIb is K3PO,4. The
formation of IIIb can be conducted in the presence of bidentate-diamine ligands .,

which are known to those of ordinary skill in the art (see, for example, Klapars et al,
J. Am. Chem. Soc. 2002, 124, 7421-28). Examples of ligands included, but are not
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limited to, phenanthrolines (e.g., 1,10 or 2,9), neocuproine, creatine, amino acids, 8-
bydroxy-quin.oline, and 2-pyridamine and (b) 1,10-phenanthroline. Examples of the
aprotic solvent include (a) a high boiling point solvent (e.g., boiling point over 60°C),,
(b) DMSO, toluene, N-methylpvrrolidinone, DMAC, and DMF, and (c) DMF.

Amidation
0

A A

TS B

[0087] Amide IV can be formed from IIT (wherein R12 is an ester (e.g., ether
ester) and B is 2-oxo-pyridyl) by contacting with a formamide and a base. Examples
of formaides include (a) N-ethyl-formamide, N-methyl-formamide, or formamide and
b) formamide itself. Examples of bases include (a) alkoxides, (b} C.¢ alkoxide, and

RS
Rla

(c) methoxide:. Exampls of counterions fo'r the alkoxide include {a) Li, Na, K, Li, and
Mg and (b) N'a. The reaction can be conducted in the presence of an alcohol that
corresponds to the alkoxide base (e.g., C,.¢ alcohols and methanol). Examples of
solvents for the amidation include (a) aprotic, (b} DMSO, NMP, DMAC, and DMF,
and (c) DMF. Examples of reaction temperatures include (a) room temperature up to
the reflux point of the solvent used and (b) room temperature to 100°C.

[0088] Other features of the invention will become apparent in the course of
the following descriptions of examplary embodiments which are given for illustration.
of the invention and are not intended to be limiting thereof.

21



10

15

20

WO 2006/036926 PCT/US2005/034511

EXAMPLES
Examplie 1

|
[0089] To acetic acid (102 g, 115, mL, 2.0 mol) was added water (120 g, 120

mL, 6.66 mol), liquid HCI, 12.2M in H,0 (198 g, 165 mL, 2.01 mol), water (100 g,
100 mL, 5.55 mol ), and then. m~chloroaniline (128 g, 105 mL, 1.0 mol) while
maintaining the temperature &t 20-30°C. This solution was then cooled to -5 to 0°C
and to it was added sodium nitritz (76.0 g, 1.10 mol) and then water (150 g, 150 mL,
8.33 mol). To this solution was added sodiumn acetate trihydrate (272 g, 2.00 mol),
followed by water (500 g, 500 mL, 27.8 mol). Toluene (218 g, 250 mL, 2.36 mol,
ethyl 2-chloro-3-oxo butanoic acid (165 g, 138 mL, 1.00 mol), and toluene (43.6 g, 50
mL, 473 mmol) were then sequentially added while maintaining the temperature at -5
to 0°C. After maintaining the ternperature at -5 to 0°C for 30 minutes, the solution
was heated to 50-55°C the reaction was complete and then cooled to 30-35°C. The
organic (heavy) phase was removed. To the aqueous phase was added toluene (34.8
g, 40 mL, 378 mmol) and hep>tens (246 g, 360 mL, 2.46 mol). This solution was
heated to 40-55°C, and heptane (1.03kg, 1.50 L, 10.2 mol) was added over 1 hour.
Once crystallization started, additional heptane was added (684 g, 1.00 L, 6.83 mol)
over 1 hour. The solution was ccoled to -5 to 0 °C over two hours and held at this
temperature for 2 hours. The precipitate was filtered and dried to provide the desired
product (200 g, 766 mrmol, 0.766 equiv.).

oo — @%@5
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[0090] To 1-(4-iodo-phenyl)-3-morpholin-4-yl-5,6-dihydro-1H-pyridin-2-one
(100 g, 260 mmol)(see Example 8 of US 2003/0181466), under a nitrogen
atmosphere, were added 2-hydroxypyridine (37.1 g, 390 mmol), tribasic potassium
phosphate N-hydrate (82.8 g, 390 mmol), Cu(l) I (9.90 g, 52.0 mmol), amnd DMF (535
g 520 mL). While maintaining ths nitrogen atmosphere, the solution was heated to
30-40°C for about 15 minutes and then to 120-125°C until the reaction was over 90%
complete. The solution was cooled to about 30-40°C and ammonium hy droxide 28
wt/wt% in water (156 g, 173 mL_) was added. Water (347 g, 347 mL) was added
while maintaining the temperatare at 20-30°C. Ammonium hydroxide solution (10%)
was added while the reaction mixture was at 30-40°C. The solution was cooled to 20~
25°C and agitated for about 1 hour. The precipitate was filtered and washed with
water (520 g, 520 mL)(twice) annd methyl t-butyl ether (742 g, 520 mL), and then
dried to yield the desired product (58.6-72.2 g, 0.195-0.205 mol, 0.75-0.79 equiv.).

Example 3
Et0,C.__.Cl
i

"NH
SO Q.
S de
e
a

[0091] To the products From Example 2 (50 g, 142.29 mmol, 1.00 equiv.) and
from Example 1 (74.30 g, 284.5 8 mmol, 2.00 equiv.) were added 1,2-dichloroethane
(499.20 g, 400 mL, 5.04 mol) and dliisopropylethylamine (55.17 g, 74.44 mL, 425.86
mmol). The reaction mixture was heated to 77°C and stirred for 16h to achieve a 90%
conversion. After cooling to 40°C, TFA (64.90 g, 43.04 mL, 569.15 mmol) was
added dropwise, and the solution was heated to 80°C for 1 hour. After cooling to
25°C, water (400 g, 400 mL, 22..2 mol) wes added and the bottom phase collected.
Ethanol (124.80, 100 mL, 1.26 mol) was added, and the solution was reduced by
about 275 mL by distillation. A fter cooling to 5°C, ethanol (197.82 g, 250 mL, 4.29
mol) was added. Another 334 mL of the resulting solution were distilled off, Ethanol

aRRES

™
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(197.82, 250 mL, 4.29 mol) was slowly added after cooling to 65°C. The solution
was then cooled to 4°C over 2 h. The resulting precipitate was filtered, vwashed with
acetone (395.05 g, 500 mL, 6.80 mol) and dried to yield the desired product (49 g,
70.4% yield).

Example 4
EOC HN(O)C
3 /
QPSS
9 |\\/D o X
[0092] Example 3 (1 kcg, 2.05 mol, 1 equiv.) and DMF (9.45 kg, 10.0 L) were

stirred at about 25°C. Formamide (2.26 kg, 2.0 L) was added and the solution was
heated to 50-55°C over a period of about 10 min. After about 10 min, 25 wt% sodium
methoxide (0.4641 kg, 0.4937 L, 2.148 mol, 1.05 equiv.) was added while the
temperature was maintained at 50-55°C. After 15 minutes, 28 wt% ammonium
hydroxide (2.56 kg, 2.85 L, 42.4 mol, 20.7 equiv.) was added over 1 h. The reaction
solution was cooled to about 20°C over about 1 h. The resulting precipitate was
filtered, washed with water (10 kg, 10 L) (twice) and acetone (10 L) and dried.

Example 5
H;a)C\l/Cl
\
oCH, 3
[0093] P-anigidine (7.4 kg) was dissolved in water (18.6 1) and hydrochloric

acid (33% HCI, 18 L) was added. The solution was heated to 40°C and stirred for 30
minutes. The reaction mixture was then cooled to -5°C, and an aqueous sodium
nitrite (8 L at 40% w/w) solution was added. Afterwards, the reaction mixture was
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stirred for another 30 minutes ai about 0°C. The prepared solution was slowly dosed
at —5°C to a solution of aqueous sodium acetate (9.8 kg of NaOAc in 24 L of water),
3-chloro-2,4-pentandione (8.17 kg), and acetone (18 L). The resulting mixture was
stirred for 1 hour. The reaction mixture was then brought to 25°C over a 6 hour
period. A sluiry was formed. The precipitate was filtered and washed once with
water. The isolated solid was dried under vacuum to obtain 12.2 kg of the desired
product.

Example 6
Cl

H;COC.
Y

~

NH
H;00C
7
o) o \@1 o Q 0 \©\[
H,CO
[0094] The products from: Example 5 (4 kg, a second 3.9 kg batch was also
run) and 1-(4-iodo-phenyl)-3-mcrpholin-4-yl-5,6-dihydro-1H-pyridin-2-one (4.5 kg)
were suspended in ethyl acetate (20 L), then triethylamine (2.45 [) was added. The
transfer lines were rinse with 3.4 L of ethyl acetate. The resulting suspension was
heated to 70°C and stirred for about 4 hours. Next, the solution was diluted with ethyl
acetate (35 L) and water (23.4 L). After cooling to 25°C, the solution was subjected
to 2 polish-filtration to eliminate the fine particles. After phase separation, the
aqueous phase was extracted with ethyl acetate (10.2 L). HC1 (33 % HCI, 2.35 L) was
added to the combined orgenic layers, and the mixture was heated to 5°C for 90
minutes. After cooling to room tzmperature, water (20.5 L) was added. After phase
separation, the organic layer was extracted with sodium carbonate solution (34 L at
2.6 w/w) and then water 34 L and 0.6 L of methanol. The resulting product solution
was reduced to 30 % of the volume and petrol ether (47.5 L) was addecl. The rest of
the ethyl acetate was removed by distillation. Methanol (9.5 L) was added, and the
solution was brought to reflux for at about 10 minutes. While cooling, the product
started to crystallize. The suspension was stirred for 1 hour at 20°C, and then the
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solid product was filtered off. The wet isolated product from the two batches were
combined and dried to obtain 6.86 kg of desired product.

Example 7
HO
HyCOC
Nm N.N -t
e Q
gy — o
HyCO HyOO

[0095] The product from Example 6 (2.5 kg, two batches of 2.5 kg were run)

was dissolved in methylene chloride (58 L) and reacted with a solution of
methylmagnesium chloride in THF (3.45 kg, 3M) at 10°C over 2 hours. The reaction
was monitored by HPLC. Once the end-point was reached, the reaction mixture was
transferred to another vessel with a 10 L rinse of DCM (dichloromethane), and the
reaction was quenched with an ajueous solution of ammonium chloxide (23.3 L, 12%
w/w) at a temperature below 20°C. After phase separation, the orgamic layer was
washed with ammonium chloride: solution (23.3 L at 12% w/w) and then with water
(236 kg). Acetone (50 1) and toluene (23.6 1) was added, and a solvent swap was
performed by distilling off the methylene chloride. The resulting sharry was cooled to
5°C, and the product was filtered off and washed with toluene (7.1 L) and heptane
(7.1 L). The wet isolated product from the two batches were combined to obtain 3 kg
of the desired product).

Example 8
HO HO
7 7
N N |
ST T
. o
I b@
X
H;C0 H,C0
[0096] Under & nitrogen atmosphere, the product from Example 7 (3 kg), Cul

(0.136 kg), 1,10-phenanthroline (0.214 kg), potassium ters-butoxide (1 kg), and
26
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2-hydroxypyridine (0.850 kg) were suspended in DMF (13.8 L). The DMF solvent
was sparged with nitrogen before charging the reagents to minimize the dissolved
oxygen. The reaction mixture was heated to 125°C for 23 houxs. The end-point was
determined by HPLC. Once the end-point had been reached, the reaction mixture was
cooled to about 25°C, and solid potassium phosphate (1.26 kg) powder was added.
After 45 minutes of stirring, ammonium hydroxide solution (15 1 at 10% w/w) was
added slowly and stirring was extended for 30 minutes while the product crystallized
out. The resulting slurry was then filtered and washed successively with ammonium
hydroxide (15 1, 10% w/w), watcr (three times with 15 I), and MTBE (151). The
isolated final product was dried at 50-60°C under vacuum fo obtain 2.12 kg.

Example 9

0
HN

N\/ \ N\©\ j‘\
N
o N “
cl

[0097] A 5L 3-neck round bottom flask was charged writh Example 3 (100g,

204 mmol), DMF (800 mL), HCONH; (180 mL), and sodium methoxide (25g, 252
mmol). After the reaction mixture was stirred at 65°C under N for Thour, aq,
NH4OH (800 mL 1N) was added over 30 minutes. The solid was collected by
filtration and washed with H,O (3x500 mL). The white solid “was dried in vacuo at
50°C for 16 hour to provide the product (9i.0 g, 96.8%) as white solid. 'H NMR
(DMSO): §7.79 (d, /= 13.8 Hz, 2H); 7.63(d, J= 7.2 Hz, 2H); 7.50 (m, 5H); 7.41 (4,
J=8.2 Hz, 3H); 6.47 (d, /= 9.3 Rz, 1H); 6.30 (t, J= 6.5 Hz, 1H); 4.10 (t, J= 6.1 Hz,
2H); 3.22 (t, J= 6.0 Hz, 2H ), 1.46 (t, J= 7.1Hz, 3H). 13C NMR (DMSO): 8 162.8,
161.0, 156.4, 142.2, 141.5, 140.4, 140.2, 138.8, 138.2, 133.1, 132.4, 129.8, 128.1,
126.8, 126.1, 125.9, 125.1, 124.0, 120.4, 105.5, 50.7, 20.9.
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Example 10
0

iShae

[0098] 7-Ox0-6-(4-(2-oxopyridin-1(2H)-yl)phenyl)-1-phenyl-4,5,6,7-
tetrahydro-1H-pyrazolo[3,4-c]pyridine-3-carboxamide was prepared similarly to
Example 9.

HN

Example 11
o]
H,N
N‘/ \ N
Qae
O
[0099] 7-Oxo-1,6-diphenyl-4,5,6,7-tetrahydro- 1 H-pyrazolo[3,4-c]pyridine-3-

carboxamide was prepared similarly to Example 9.

Example 12

HN

[00100] 6-(4-Iodophenyl)-7-oxo-1-phenyi-4,5,6,7-tetrahydro-1 H-pyrazolo[ 3,4-
c]pyridine-3-carboxamide was prepared similarly to Example 9.
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Example 13
0
HN

7 A
5 0 N\©\0Me

[00101) 6-(4-Methoxyphenyl)-7-oxo-1-phenyl-4,5,6,7-tetrahydro-1H-
pyrazolo[3,4-c]pyridine-3-carbcxamide was prepared similarly to Example 9.

Exampie 14

H;N

[00102) 1-(3-Chlorophenvl)-7-oxo-6-phenyl-4,5,6,7-tetrahydro-1H-
pyrazolo[3,4-c]pyridine-3-carboxamide was prepared similarly to Example 9.

Example 15

& |8

[00103] 1-(3-Chlorophenyl)-6-(4-iodophenyl)-7-0x0-4,5,6, 7-tetrahydro-1H-
pyrazolo(3,4-c]pyridine-3-carboxamide was prepared similarly to Example 9.
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Example 16

H,N

[00104] 1+(3-Chloropheny])-6-(4-methoxyphenyl)-7-ox0-4,5,6,7-tetrahydro-
|H-pyrazolo[3,4~c]pyridine-3-cerboxamide was prepared similarly to Example 9.

Example 17

[00105] To the products from Example 2 (10.00 g, 28.46 mmol, 1.00 equiv.)
and from Example 5 (13.44 g, 42.69 mmol, 1.50 equiv.) were added
1,2-dichloroethane (112.32 g, 90 mL, 1.14 mol) and diisopropylethylamine (5.52 g,
7.44 mL, 42.69 mmol). The reaction mixture was heated to 80°C, stirred for 24h,
cooled to 72°C, TFA (7.14 g, 4.73 mL, 62.61 oamol) was added dropwise, and then
the solution was stirred for 1 h. Afler cooling to 40°C, water (80.0 g, 80.0 mL, 4.44
mol) was added and the bottor phase collected and washed with water (80.0 g, 80.0
mL, 4.44 mol). Ethenol (126.61g, 160 mL, 2.7 5 mol) was added, and the solution
was reduced by about 90 mL by clistillation. A fter cooling to 50°C, ethanol (63 g, 80
mL, 1.4 mol) was added. The solution was then cooled to room temperature. The
resulting precipitate was filtered, washed with ethanol (3x80 mlL), and dried to yield
the desired product (9.3 g, 72% yield).
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Example 18

[00106] The product from. Example 17 (2.00 g, 4.40 mmol, 1.00 equiv.) was

dissolved in dichloromethane (79.50 g, 60.00 mL, 936.04 mmol), and cooled to 1.2°C.

A solution of methylmagnesium chloride in THF (3M, 2.22 g, 2.20 mL, 6.60 mmol)
was then added, and the solution was allowed to warm to 5°C. After about 1.5 hours,
additional methylmagnesium chloride (0.25 mL) was added, and the solution was
warmed to 8°C, The reaction was quenched with an aqueous solution of ammonium
chloride (30 mL, 12% w/w), and the solution was allowed to rise to room
temperature. After phase separation, to the organic layer was added ethanol (60 mL).
About 100 mL of the solution was then distilled off. The solution was cooled to 65°C
and stirred for about an hour before cooling to room temperature. The resulting
produét was filtered off and washed with ethanol (10 mL) and dried to give 1.63 g
(78.8%) of the desired product).

[00107] Numerous modifications and variations of the present invention are
possible in light of the above teachings. It is therefore to be understood that within
the scope of the appended claims, the invention may be practiced otherwise than as
specifically described herein.
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WHAT IS CLAIMED IS:

1. A process for preparing a compound of forrrula 11la:
OH

comprising:
5 (a) contacting a compound of formula I with a compound of formula II in the

presence of a first base to formm a compound of formula ITI;

s QD\ 1)
5T e,

|
(b) contacting a cornpound of formula IIT with an R!b-metal reagent to form a

compound of formula Ils;
10  wherein:
Z is selected from Cl, Br,, I, 0SO,CF3, 0SO;Me, OSO,Ph, and

0SO,Ph-p-Me;
ring D is selected from phenyl, 2-flucrophenyl, 3-chlorophenyl, and
4-methoxyphenyl;

15 R18 js selected from CHy, CHoCHj3, CH;CH,CHj, OCH;, OCH,CHj,
OCH,CH,CHj, OCH(CH3),, OCH,CH,CH,CH;, OCH(CH;)CH,CH,
OCH,CH(CHj);, and OC(CHz)s;

R1b is C¢ alkyl;
R is selected from Cl, Br, ], C;.g alkoxy, and NRIR2;

20
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R! and R2 are independently selected from C;. alkyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, phenyl, and benzyl;

alternatively, NR1R2 is a 3-8 membered ring consisting of: carbon atoms, N,
and 0-1 O atoms;

ring A is substituted witk 0-1 R4;

B is selected from F, Cl, Br, I, 0SO,CF;3, 0SO,Ph-p-Me, and 2-oxo-pyridyl;
and

R4 is selected from H, OH, OCH;, OCH,CH;, OCH,CH,CHs, OCH(CH),,
F, Cl, Br, I, CH;, CH,CH; , CH,CH,CHj;, CH(CH,),, CH,CH,CH,CH,
CH,CH(CHj),, CH(CH;)CH,CHj, CH(CH3)3, -CN, and CF;.

2. A process according to claim 1, wherein:
Z is selected from CI, Br, and I;
ring D is selected from 3-chlorophenyl and 4-methoxyphenyl;
R12 js selected from CH:, CH,CHj, and CH,CH,CHj;
RIb is selected from CH; and CH,CH,;
R is selected from Cl, Br, 1, and NRIR2;
NRIR? is selected from morpholino, pyrrolidino, and piperidino;
ring A is substituted with 0-1 R4; and
R4 is selected from H and F.

3. A process according to claim 2, wherein:
Zis Cl;
ring D is 4-methoxyphenyl;
Rl2is CH,;
RIVb js CH5;
R is morpholino; and
ring A is unsubstituted.

33



10

15

20

25

30

WO 2006/036926 PCT/US2005/034511

4. A process according to claim 1, wherein: in reaction (a), the compound of formula

I is contacted with the compound of formula ! followed by the addition of the first

base.

5. A process according to claim 1, wherein: the first base in reaction (a) is a
substituted amine base.

6. A process according to cleim 5, wherein: the substituted arnine base is selected
from: triethylamine, diis opropylethylamine, dabco, DBN, DBU, and

N-methylmorpholine,

7. A process according to claim 6, wherein: the substituted amine base is
triethylamine,

8. A process according to claim 1, wherein: in reaction (a), the contacting is

performed in the presence of a first aprotic solvent.
9. A process according to claim 3, wherein: the first aprotic solvent is ethyl acetate.

10. A process according to claim 1, wherein: reaction () further comprises

contacting with a first strong acid.

11. A process according to claim 10, wherein: the first acid is HCL

12. A process according to claim 1, wherein: the R 1b-metal reagent is a Grignard
reagent.

13. A process according to claim 12, wherein: the Grignard reagent is CH3;MgCL

14. A process according to claim 1, wherein: in reaction (b), the contacting is
performed in the presence of a second aprotic solvent.
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15. A process according to claim: 1 6, wherein: the second aprotic solvent is
methylene chloride.

16. A process for preparing a cornpound of formula ITIb:

H H
R]b
Rll Rla

yOUURw@ .

comprising:
(c) contacting the compound of formula Illa with 2-hydroxy-pyricline in the
presence of a catalyst, a bidentate-diamine ligand, and a third aprotic solvent to form a

compound of formula IIb; wherein:

ring D is selected from phenyl, 2-flucrophenyl, 3-chlorophenyl, and
4-methoxyphenyl;

B is selected from F, Cl, Br, I, 0SO,CF3, and OSO,Ph-p-Me;

R12 s selected from CHy, C:H,CH3, CH,CH,CH,, OCHz, OCH,CH,
OCH,CH,CH3, OCH(CH;),, 0CH;CH,CH,CHs, OCH(CH;)CH,CHj,
OCH,CH(CH),, and OC(CHy)s;

RIb i3 C) ¢ alkyl;

ring A is substituted with 0-1 R#4; and

R is selected from H, OH, OCHj, OCH,CHj, OCH,CH,CH,, O CH(CHs),,
F, CL, Br, I, CHs, CH,CHj, CH,CEI,CHj, CH(CHs),, CHyCH,CH,CH .
CH,CH(CH;),, CH(CH3)CH,CH; , CH(CH)s, -CN, and CF;.

17. A process for preparing a compound of formula ITic:
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Rll

OO
@om" |

\
comprising:

(d) contacting the compcund of formula ITa with 2-hyd roxy-p yridine in the
presence of a catalyst and a fourth aprotic solvent to form a compound of formula IIb;

R/QONB_ R@\@LN : |
Ila IIb

(e) contacting a compound of formula I with 2 compound of formula ITb in the

presence of a second base to form a compound of formula ITic;

Z
Rll.

N
NH

O

I
wherein:
10 Z is selected from Cl, Br, I, 080,CF;, 0SO;Me, OSO,Ph, and

0OS0,Ph-p-Me;
ring D is selected from phenyl, 2-fluorophenyl, 3-chlorophenvl, and
4-methoxyphenyl;
R12 is selected from NH,, NH(C.4 alkyl), N(C.4 alkyl),, CH3, CH,CHj,
15 CH,CH,;CH,, OCH3, OCH,CH:-, OCH,CH,CHa, OCH(CHj;),, OCH,CH,CH,CHj3,
OCH(CH3)CH;CH3, OCH,CH(CHs),, and OC(CHa)s;
R is selected from Cl, Br, 1, C;. aikoxy, and NRIRZ;
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R! and R2 are independently selected from C.g alkyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, phenyl, and benzyl;

altemnatively, NR!R2 is a 3-8 membered ring consisting of: carbon aitoms, N,
and 0-1 O atoms;

ring A is substituted with 0-1 R4;

B is selected from F, Cl, Br, I, 0S0,CF3, and OSO,Ph-p-Me; and

R4 is selected from H, OH, OCH3, OCH,CH3, OCH,CH,CH3, OCH(CH,),,
F, Cl, Br, I, CH,, CH,CHj;, CH,CH,CH;, CH(CH;),, CH,CH,CH,CHj,
CH,CH(CHj3);, CH(CH3)CH,CH3, CH(CH3)3, -CN, and CF.

18. A process according to clain 17, wherein:

Z is selected from Cl, Br, and I;

ring D is selected from 3.chlorophenyl and 4-methoxyphenyl;

Rl2 is selected from CH3, CH,CH,, CH,CH;CH3, OCH;, OCH,CH,
OCH,CH,CH;, OCH(CH3),, OCH,CH,CH,CHj3, OCH(CH;3)CH,CHj3,
OCH;,CH(CH3)5, and OC(CHj3)s;

R is selected from CI, Br, I, C,.4 and NRIRZ;

NRIR? is selected from morpholino, pyrrolidino, and piperidino;

Bisl;

1ing A is substituted with 0-1 R4; and

R4 is selected from H and F.

19. A process according to claim 18, wherein:
ZisCl,
ring D is selected from 3-chlorophenyl and 4-methoxyphenyl;
R1a js selected from CH; and OCH,CHj;
R is selected from Cl and morpholino;
BisI; and
ring A is unsubstituted.
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20. A process according to claim 17, wherein: in reaction (e}, the compouand of
formula I is contacted with the compound of formula IIb followed by the addition of

the second base.

21, A process according to claim 17, wherein: the second base in reactiora (e) isa

substituted amine base.

22. A process according to claim 21, wherein: the substituted amine base is selected
from: triethylamine, diisopropylsthylamine, dabco, DBN, DBU, and
N-methylmorpholine.

23. A process according to claim 22, wherein: the substituted amine base is

diisopropylethylamine.

24, A process according to claim 17, wherein: in reaction (), the contacting is

performed in the presence of a fitth aprotic solvent.

25. A process according to claim 24, wherein: the fifth aprotic solvent is

dichloroethane.

26. A process according to claim 17, wherein: reaction (e} further comprises

contacting with a second strong acid.
27. A process according to claim 26, wherein: the second acid is TFA.

28. A process according to claim: 17, wherein reaction (d) the catalyst is a. Cu(J) salt
or a PA(IT) salt.

29. A process according to claim 28, wherein: the catalyst is selected froam Cul,
CuCl, CuBr, and CuQTf.

-30. A process according to claim 29, wherein: the catalyst is Cul.
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31. A process according to claimi 17, wherein: in reaction (d), the fourth aprotic
solvent is selected from DMSQ, toluene, N-methylpyrrolidinone, DMAC, and DMF.

32. A process according to claim: 31, wherein: the fourth aprotic solvent is DMF.

33. A process for preparing a compound of formula IV:

0
Rll Rs\
I‘L | N = . 1~|r I N.
@ e NN o N
e eslc '
€ AN v ™
comprising:

(f) contacting the compound of formula IIlc with a formamide in the presence
of a third base to form a compound of formula I'V; wherein:

the formamide is HC(O)MHR3;

the third base is an alkoxide;

ring D is selected from phenyl, 2-fluorophenyl, 3-chlorophenyl, and
4-methoxyphenyl;

R1a jg selected from OCH;, OCH,CH3, OCH,CH,CHj;, OCH(CHa)-,

OCH,CH,CH,CH;, OCH(CH3)CH,CH;, OCH,CH(CHj),, and OC(CHs);

ring A is substituted with 0-1 R4;

B is 2-oxo-pyridyl;

R4 is selected from H, O, OCHj, OCH,CH;, OCH,CH,CHj, OCHI(CH3),,
F, Cl, Br, I, CHy, CH,CHg, CH,CH,CHs, CH(CH,);, CH,CH,CH,CH,
CH,CH(CH;),, CH(CH3)CH,CHs,, CH(CH,)3, -CN, and CF3; and

R3 is selected from H, CHj, and CH,CHj.

34, A process for preparing a corapound of formula ITTb:
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comprising:
(g) contacting a compound of formula III with an Rib-meta] reagent to form a

compound of formula Illc;

wherein:
ring D is selected from phenyl, 2-fluorophenyl, 3-chlorophenyl, and
4-methoxyphenyl;
R12 g selected from CH,, CH,CH;3, CH,CH,CH;3, OCH3, OCH,CHj,
10 OCH;CH,CHj, OCH(CH3),, OCH,CH,CH,CHj;, OCH(CH;3)CH;CH;,
OCH,CH(CH3),, and OC(CH3)s;
RIY is C; ¢ alkyl;
ring A is substituted with 0-1 R4;
R4 is selected from H, OH, OCH,, OCH,CHy, OCH,CH,CH;3, OCH(CH3),,
15 F, Cl, By, I, CHy, CH;CH3, CH;CH;CH,, CH(CH3),, <CH;CH7CH,CH;,
CH;CH(CH3);, CH(CH3)CH,CH:, CH(CHj3),, :CN, and CFs.
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SINTESIS EFICIENTE DE 4,5-DIHIDRO-PIRAZOLO[3,4-c]PIRID-2-ONAS

CAMPO DE LA INVENCION

La presente invencién se refiere en general a procesos
para la preparacién de 4,5-dihidro-pirazolo{3,4-c]pirid-2-onas
Y compuestos intermedios para la sintesis de las mismas, tales
pirazolo-piridinonas pueden ser udtiles como inhibidores del
factor Xa.

ANTECEDENTES DE LA INVENCION

Los compuestos de 4,5—dihidro—pirazolo[3{4—c]pirid—2—ona,
de manera "semejante a aquellos descritos en WO 03/26652,
actualmente estdn siendo estudiados como inhibidores- del
factor Xa en el &mbito clinico. Los ensayos ciinicos y la
obediencia a las reglas de NDA (ppr sus siglas en inglés)
requieren una sintesis a gran escala, préctica, del farmaco
activo y los compuestos intermedios para fabricar el farmaco
activo. En consecuencia, es deseable encontrar nuevos
procedimientos sintéticos para fabricar 4, 5-dihidro-
pirazolo[3, 4-c¢lpirid-2-onas.

BREVE DESCRIPCION DE LA INVENCION

En consecuencia, la presente invencién se refiere a un °

proceso novedoso para fabricar 4, 5-dihidro-pirazolo(3, 4-
c]pirid—2—onas.

La presente invencién se refiere a compuestos intermedio
novedosos para la sintesis 4,5~-dihidro-pirazolo{3,4-c]lpirid-2-

onas.




Estos y otros objetos, 1los cuales 1llegardn a ser
evidentes durante la siguiente descripcidén detallada dé los

procesos que se relacionan con los compuestos de la férmula

III..

DESCRIPCION DETALLADA DE LA INVENCION
Por consiguiente, en una primera modalidad, la presente

10 invencién proporciona un proceso novedoso para prepardr un

-

compuesto de la férmula IIIa,

H

g RI b

15

que comprende:
{a)} poner en contacto un compuesto de la férmula I con un
compuesto de la férmula II en la presencia de una primera base

20 para formar un compuesto de la férmula III;

25
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(b} poner en contacto un compuesto de la férmula III con
un R™-reactivo metalico para formar un compuesto de 1la
férmula IIIa} en donde:

Z es selecciconado ldc.-_'- Cl, Br, I, O0SO,CF3, 0SO;Me, 0SO;Ph, y
BSOZPh~p—Me; '

el anillo D es seleccionado de fenileo, 2-fluorofenilo, 3-
clorofenilo, y 4-metoxifenilo;

R'® es seleccionado de CH;, CH;CH;, CHyCH;CHs, OCHj,
OCH,;CH,, OCH;CH,CH;, OCH(CH;) 2, OCH,CH,CH,;CH, , OCH (Cﬁ3 ) CH2CH,,
OCH2CH (CH3)2, y OC(CHi);;

Rlb.es alquilo de C;-¢;

R es seleccionado de Cl, Br, I, alcoxi dé Ci¢, ¥ NR}R?;

R' y R?® son seleccionados independientemeﬁte de alguilo
de Ci.¢, ciclopropilo,ihic}bbutilo, ciclopentilo, ciclohexilo,
fenilo, y.bencilo; .

alternativamente, NR'R®* es un anillo de 3-8 elementos que
consiste de: atomos de carbono, N y 0-1 &tomos de 0;

el anillo A estd substituido con 0-1 RY;

B es seleccionado de F, Cl, Br, I, 0SO,CFi, 0S0O,Ph-p-Me, y
2-oxo-piridilo; y

R es seleccionado de H, OH, OCHs;, OCH;CH;, OCH,CH,CHs, OCH
(CH3)2, F, Cl, Br, I, CHjy, CHyCHs, CHyCH;CHy, CHI(CHs),,
CH,CH,CH,CH3, CH;CH(CH;) 3, CH(éH3)CH3CH3, CH(CH3)3, -CN, y CF;.

En wuna segunda modalidad, la presente invencién

proporciona un procesc novedoso en donde:

ot




. . 4 WS?

'Z es seleccionado de Cl, Br, e I;
‘el anillo D es seleccionado de 3-clorofenilo, y 4-
metoxifeni%o;
R es seleccionado de CH;, CH;CHs, Y CHCH;CHs;
5 R es seleccionado de CH; y CH,CHj;
R es seleccionado cde Cl, Br, I, y NR!R?;
NR'R®* es seleccionado de morfolino, pirrolidino, vy
piperidino;
el anillo A esté& substituido con 0-1 RY; vy
10 R! es seleccionado de H y F.
En una tercera modalidad, 'la presente invencién
proporciona un proceso novedosoc en donde:
Z es Cl;
el anillo D es 4-metoxifenilo;
15 R!'® es CH;;
th-es CHa,;
R es morfolino; y
el anillo A no esté& substituido.
En una cuarta mddalidad, en la reaccién (a), el
20 compuesto-de la férmula I se pone en contacto con el
compuesto de la fdérmula II seguido por la adicién de
la primera base.
En una quinta modalidad, la primera base en la reaccién
(a) es una base de amina substituida.

25 En una sexta modalidad, la base de amina substituida es
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seleccionada de: trietilamina, diisopropiletilamina, dabco,
DBN, DBﬁ, y N-metilmorfolina.

En una séptima modalidad, la base de amina substituida es
trietilamina.

En una octava modalidad, en la reaccién {(a), la puesta en
contacto es efectuada en la presencia de un primer solvente
aproético.

En una novena modalidad, el primer solvente aprético es
el acetato de etilo.

En una décima modalidad, la reaccién (a) comprende
ademas la puesta en contacto con un primer Acido
fuerte,

En una onceava modalidad, el primer Acido es HC1l.

- En una doceava modalidad, el R!P-reactivo metalico es un
reactiva de Grignard.

En una treceava modalidad, el reactivo de Grignard es
CH;MgCl.

En una catorceava modalidad, en la reaccién (b), la
puesta en cbntacto_es efectuada en la presencia de un segundo

solvente aprético.

En una quinceava modalidad, el segundo solvente aprético
es cloruro de metileno.

En una dieciseisava modalidad, la presente invencién

proporciona un proceso novedoso para preparar un compuesto de

la férmula IIIb:

99
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que comprende:

(c) poner en contacto el compuesto de la férmula IIIa con
2-hidroxi-piridina en 1la presencia de un catalizador, un
;Ligando de diamina-bidentado, y un tercer solvente aprético
para formar un compuestc de la fé4rmula IIb; en donde:

el anillo D es seleccionado de fenilo, 2-fluorofenilo, 3-
clorofenilo, y 4-metoxifenilo;

B es seleccionado de F, Cl, Br, I, 0SO;CFi;, y 0SO;Ph-p-Me;

Rrl?2 es seleccionadoc de CH;, CHCHi, CHyCHaCH), OCH;,
OCH,CH;, OCH,;CH,CH;, OCH(CHi} 3, OCH;CH,CH,CHa, OCH {CH;3 ) CH3CH3,
OCH,CH (CH3}z, y OC({CHi)j;

R eg alquilo de C:_¢;

el anillo A estd substituido con 0-1 R%; vy

R! es seleccionadc de H, OH, OCH3;, OCH2CH;, OCH;CH,CHj,
OCH(CH3)z, F, Cl, Br, I, CHa,, CH2CHa, CH3CH;CH;, CH(CHji),,
CH;CH,CH,CH;, CH3CH(CH,y) 4, CH(CH3)CH,CH3, CH(CHi)3, -CN, y CFsy.

En una diecisieteava modalidad, la presente invencidn
proporciona un proceso riovedoso en donde:

el anillo D es seleccionado de 3-clorofenilo y 4-

metoxifenilo;




B es I;

R'™ es seleccionado de CH3, CH;CHy, y CH;CH,CHs;
R'® es seleccionado de CH; y CH,CH;;

el anillo A estd substituido con 0-1 R%; y

5 . R! es seleccionado de H y F.

En una dieciochoava modalidad, la presente invencién

proporciona un proceso novedoso en donde:
el anillo D es 4-metoxifenilo;
B es; I;

10 R'* es CHj;
‘ R® es CHy; vy

el anillo A no esti substituido.
En una diecinueveava modalidad, en la reaccidén (c)

catalizador es una sal de Cu(I) o una sal de PA(II) ¥y

15 ligando es una fenantrolina.

En una vigésima modalidad, en 1la reacci@n (c),
catalizador es seléccionado de CuI, CuCl, CuBr, y CuOTEf.

En una vigésima primera modalidad, en la reaccidén (c),
catalizador es Cul y el ligando es 1,10-fenantrolina.

20 En una vigésima segunda modalidad, en la reaccién (c),
tercer solvente aprdtico es seleccionado de DMSO, tolueno,
metilpirrolidinona, DMAC, y DMF.

En una vigésima tercera modalidad, en la reaccidén (c),

tercer solvente apréticc es DMF.

el

el

el

el

el

N-

el

25 En una vigésima cuarta modalidad, la presente invencidn

Al
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proporciona un proceso novedoso para preparar un compuesto de
!

la férmula IIIc:

- ey

gue comprende:
(d) poner en contacto el compuesto de la férmula IIa con
10 2-hidroxi-piridina en la presencia de un catalizador Y un

cuarto solvente aprétizo para formar un compuesto de la

férmula IIb;

l
: Q
15 = B = Ié
IIb |

Ila

(e) poner en contacto un compuesto de la férmula I con un
compuesto de la férmula IIb en la presencia de una segunda

base para formar un compuesto de la férmula IIIc;

20
Z

25 I
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en donde:

Z es seleccionado de Cl, Br, I, 0SO0,CFi, 0SO,Me, 0SO,Ph, y
0S0,Ph-p-Me; l

el anillo D es seleccionado de fenilo, 2-fluorofenilo, 3-
clorofenilo, y 4-metoxifenilo;

R'®* es seleccionado de NHz, NH (alquilo de C;4), N{algquilo
de Ci.q)2, CHi, CHzCH3, CH;CHCH;, OCH;, OCH2CHi, OCH,CH,CH,,
OCH(CH3} 2, OCH;CH;CH,CH, , OCH {(CH3) CH2CH; . OCH2CH {CH;) 3, Y
OC(CH3}3;

R es seleccionado de Cl, Br, I, alcoxi 'de Ci, y NR'R?;

R! vy .Rz son seleccionados independientemente de alquilo
de Cis, ciclopropilo, ciclebutilo, ciclopentilo, ciclohexilo,
;enilo, y bencilo;

alternativamente, NR'R’ es un anillo de 3-8 elementos que
consiste de: &tomos de carbono, N y 0-1 Atomos de O;

el anillo A esté substituido con 0-1 RY;

B es seleccionado de F, Cl, Br, I, 0S0,CF3 y 0SO;Ph-p-Me;

R' es seleccionado de H, OH, OCH;, OCH,CH;, OCH;CH,CHs,
OCH(CHi3)2, F, Cl, Br, I, CHy, CHyCHa, CH,CH,CH;, CH(CH;) 3,
CHaCH2CH,CH3, CHCH(CHi)z, CH(CHj3)CHaCHy, CH(CH3)3, -CN y CF;.

En una vigésima gquinta modalidad, la presente invencién
proporciona un procego r.ovedoso en donde:

2 és seleccionado ¢e Cl, Br, e I;

el anillo D es seleccionadoc de 3-clorofenilo y 4-
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metoxifenilo:

R es seleccionado de CHj, CH;CH;, CH,CH,CHj, OCHg,t
OCH,CH3, OCH;CH;CHa,, OCH(CHa)2, OCH;CH;CH,CH;, OCH(CH;3)CH,CH;,
OCHzCH(CH3)2, y OC(CHai)a;

R es seleccionado ée Cl, Br, I, Cis y NR'R?;

NR'R® es seleccicnado de morfolino, pirrolidino, vy
piperidino;

B es I;

el anillo A estd substituido con 0-1 RY; y

R* es seleccionado de H y F.

En una vigésima sexta modalidad, la presente invencién
propordiona un proceso novedoso en donde:

Z es C1l;

el anillo D es seleccionado de 3-clorofenilo y 4-
metoxifenilo;

R'* es seleccionado de CHy; y OCH,CHs;

R es seleccionado ¢e el, y morfolino;

Bes Iy vy

el anilio A no estd substituido..

En una vigésima séptima modalidad, en la reaccién (e), el
compuesto de la férmula I se pone en contacto con el compuesto
de la férmula IIb por la adicién de lg segunda base.

En una vigésima octava modalidad, la segunda base en la
reaccidén (e) es una base de amina substituida.

En wuna vigésima mnovena modalidad, la base de amina
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substituida es seleccionada de trietilamina,
diisopropiletilamina, dabco, DBN, DBU, y N-metilmorfolina.

En una trigésima modalidad, la Base de amina substituida
es diisopropiletilamina,

En una trigésima primera modalidad, en la reaccidén (e},
la puesta en contacto es efectuada en la presencia de un
quinto solvente aprético.

En una trigésima segunda modalidad, el quinto solvente
aprético es dicloroetano.

En una trigésima tercera modalidad, 1la reaccién (e)
comprende ademAs la puesta en contacto con un segundo &cido
fuerte.

En una trigésima cuarta modalidad, el segundo A&cido es
TFA.

En una trigésima quinta modalidad, en la reaccién (d), el
catalizador es una sal de Cu(I) o una sal de PA(II}).

En una trigésima sexta modalidad, en la reaccién (d) el
catalizador es seleccionado de CuI, CuCl, CuBr, y CuOTf.

En una trigésima séptima modalidad, en la reaccién(d), el
catalizador es Cul.

En una trigésima octava modalidad, en la reaccién (d), el
cuarto solvente aprético es seleccionado de DMSO, tolueno, N-
petilpirrolidinona, DMAC, y DMF.

En una trigésima novena modalidad, en la reaccién (d), el

cuarto solvente aprético es DMF.

(<
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En una cuadragésima modalidad, la presente invencién
proporciona un proceso novedoso para preparar un compuesto de

la férmula IV:

que comprenae:

10 (f) poner en contacto el compuesto de la férmula IIIc con
una formamida en la presencia de una tercera base para formar
un compuesto de la férmula IV; en donde:

la formamida es HC(O)NHR®;
la tercera base es un alcéxido;

15 el anillo D es seleccionado de fenilo,’z—fluorofenilg, 3-
clorofenilo, y 4-metoxifenilo;

R es seleccionado de OCH;, OCHzCHi, OCH,CH,CHy, OCH(CHs)g,
OCH,;CH2CH2CH3, OCH(CH3)}CH;CH3, OCH2CH{CHi), ¥y OC(CHa);

el anillo A estd substituido con 0-1 RY;

20 B es 2-oxo-piridilc; i

R* es seleccionado H, OH, OCHy, OCH;CHj, OCH;CH;CH3,
OCH(CH3)2, F, Cl, Br, I, CH;, CH;CH3, CHCH;CH3, CH(CHi)j,
CH2CHCH;CH3, CHCH(CHi)z, CH(CH,)CH;CH3, CH{CH;)3, -CN y CFi; ¥y

R® es seleccionado de H, CH;, Y CH,CHs.

25 En wuna cuadragésima primera modalidad, la presente




10

15

20

25

13

invencidn pfoporciona un proceso novedoso, en donde:

el anillo D es seleccionado de 3-clorofenilo, y 4-
metoxifenilo;

R'® es OCH,CHj;

el anillo A estd substituido con 0-1 RY;

R* es seleccionado de H Yy F; v

R® es H.

En una cuadragésima segunda modalidad, 1la presente
invencidén proporciona un proceso novedoso en donde:

el anillo D es 3-clorofenilo;

R!® es OCH,CH;; y

el anillo A no estd substituido.

En una cuadragésima tercera modalidad, en la reaccidn
(£), la formamida es HC(O)NH;; y la tercera base es un
alcédxido de C;.5 v el contraion es seleccionado de Li, Na, K

Li, y Mg. !

En una cuadragésima cuarta modalidad, en la reaccién (£),

la tercera base es un alcéxido de C;.; de sodio; y un solvente
alcohdélico correspondiente al alcéxido también estd presente.
En una cuadragésima quinta modalidad, en la reaccién (f),
la tercera base es NaOMe y el solvente alcohdlico es metanol.
En una cuadfagésima sexta modalidad, la reaccidn (f) es
llevada a cabo en la presencia de un sexto solvente aprotico.
| En una cuadragésima séptima modalidad, el sexto solvente

aprético es seleccionadc de DMSO, NMP, DMAC y DMF.
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En una cuadrégésima octava modalidad, el sexto solvente
aprético es DMF.
En wuna cuadragésima novena modalidad, la presente
invencién proporciona un procesc novedoso para la preparaciéﬁ
5 de un compuesto de la férmula IIIb:
- H.
Rlll

10 -

gue comprende:

(g) poner en contacto un compuesto de la férmula ITT con
un RM-reactivo met&lico para formar un compuesto ae la
férmula IIIc;

15

20 en donde:

el anillo D es seleccionado de fenilo, 2-fluorofenilo, 3-
clorofenilo, y 4-metoxifenilo;

R'"® es seleccionado de CHs, CH2CH3, CH3CH,CHs, OCH;,

OCH,CH,, OCH,CH,CHa,, OCH(CHa} 2, OCH2CH,CH5CH;, OCH (QH;) CH3;CH,,

25 OCH2CH(CH3)2, Y 0C(CH3)3;’
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R'™ es alquilo de Cj-¢;

el anillo A estd substituido con 0-1 RY;

R' es seleccionado de H, OH, OCH;, OCH;CH;, OCH,CH,CH;,
OCH(CH3)2, F, Cl, Br, I CH3, CHaCHs, CHyCH;CH;, CH(CHi),,

CHzCH,CH,CHis, CH2CH(CHia},;, CH(CH3)CHCHi, CH {CHi)i, -CN, y CF;.

En una quincuagésima modalidad, la presente invencién

proporciona un proceso r.ovedoso en donde:

el anillo D es seleccionado de 3-clorofenilo, y 4-
metoxifenilo;

R'® es seleccionado de CHs, CH,CH; y CH,CH,CHs;

R'® es selecciocnado de CH3 y CH;CH;;

el anillo A estd substituido con 0-1 RY; y

R* es seleccionado de H y F.

En wuna quincuagésima primera modalidad, la presente
invencidén proporciona un proceso novedoso en donde:

el anillo D es 4-metoxifenilo;

R!? es CH;;

.Rlb es CH;; v

el anillo A no esté substituido.r

En una quincuagésima segunda modalidad, el R'P- reactivo

metdlico es un reactivo de Grignard.

En una quincuagésima tercera modalidad, el reactivo de

Grignard es CH3MgCl.

En una quincuagésima cuarta modalidad, en la reaccién

(b), la puesta en contacto es efectuada en 1la Presencia de un
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séptimo solvente aprédtico.

En una quincuagésima quinta modalidad, el séptimo
solvente .aprético es diclorometano.

La presente invencién puede ser incluida de otras formas
especificas sin apartarse del espiritu o atributos esenciales
de la misma. Por consiguiente, las modalidades anteriores no
deben ser consideradas limitativas. Cualquiera y la totalidad
de las modalidades de la presente invencién pueden ser tomadas
en conjuncién con cualquier otra modalidad o modalidades para
describir modalidades aclicionales. Cada elemento individual de
las modalidades es su propia modalidad independiente. Ademas,
cualquier elemento de una modalidad se entiende que significa
gque va a ser combinada con cualquiera y todos los otros
elementos de cualquier modalidad para describir una modalidad
adicional. Ademds, la presente invencidén abarca combinaciones
de diferentes modaliclades, partes de las modalidades,
definiciones, descripciones, y ejemplos dé la invencién
sefilalados aqui.

DEFINICIONES

Todos los ejemplos provistos en las definiciones asi como
en otras porciones de esta solicitud no estan Propuestas para
ser limitativas, a menos que se establezca lo contrario.

La presente invencién puede ser practicada a escala de
multigramos, a escala de kilogramos, a escala de

multikilogramos, 0O a escala industrial. La escala de




10

15

20

25

17

multigramos, como se utiliza aqui, puede estar a la escala en
donde al menos un material de partida estd presente en 10
gramos o mas, al menos 50 gramos o mas, o al menos 100 gramos
0 mas. La escala de multigramos significa la escala en donde
mas de un kilogramo de al menos un material de partida es
utilizado. Escala indusitrial significa una escala la cual es
diferente de una escala de laboratorio Yy la cual es suficiente
para suministrar suficiente producto para cualesquiera pruebas
clinicas o para distribucién a los consumidores.
« Equivalentes significa equivalentes molares a menos que
se especifique de otra nﬁnera.l

Los compuestos descritos aqui pueden tener centros
asimétricos. Los compuestos de la presente invencién que
contienen un Atomo sudstituido ,asimétricamgnte pueden ser
aislados en la forma activa &pticamente o racémica. Se sabe
bien en el arte comec preparar formas activas opticamente,
tales como por resolucién de las formas racémicas ‘o por la
sintesis de los materiales de partida &épticamente activos.
Muchos isOmeros geométricos de 1las olefinas, 1los dobles
enlaces C=N, y semejantes también pueden estar presentes en
los compuestos descritos aqui, y 1la totalidad de tales
isbémeros estables estédn contemplados en la presente invencién.
Los isémeros geométricos cis y trans de los compuestos de la
presente invencién son descritos y pueden ser aislados como

una mezcla de isdmeros o como formas isoméricas separadas.

2\
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Todas las formas quirales, diastereoméricas, racémicas y todas
las formas isoméricas geométricas de una estructura estan
propuestas, a menos que la estereoquimica especifica o 1la
forma isomérica estén indicadas especificamente. Todos 1los
procesos utilizados para preparar los compuestos de la
presente invencidén y los compuestos intermedios hechos en los
mismos se considera Que van a ser parte de 1la presente
invencidén. Los tautdémeros de los compuestos mostrados o
descritos aqui se considera que van a ser parte de la presente
invencién.

"Substituido” significa que cualquiera de wuno o mis
hidrégenos sobre el Atomo designado son reemplazados con una
seleccidén del grupo indicado, siempre que la valencia normal
del &tomo designado no sea excedida, Y gque la substitucién
conduzca a un compuesto estable. Cuando un substituyente es
ceto (es decir, =0), entonces 2 hidrdégenos sobre el &tomo son
reemplazados. Los substituyentes cero no estan presentes en

las porciones aromaticas.

»

La presente invencién incluye todos los isdtopos de los
dtomos que estdn presentes en los presentes compuestos. Los
isétopos incluyen aquellos Atomos que tienen el mismo ndmero
atémico pero diferentes niimeros de masa. A manera de ejemplo

general y sin limitacién, los isétopos de hidrégeno incluyen

tritio y deuterio. Los isétopos de carbono incluyen C-13 y C-

14.
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La presente invencidén incluye todos los 6xidos estables
de los grupos de tiol y amino, atn cuando no estén escritos
especificamente. Cuando un grupo amino es listade como un
substituyente, el derivado de N-éxido del grupo amino también
estd incluido como un substituyente. Cuando un grupo tiol estéa
presente, los derivados de S-6xido y S,S-diéxido también estén
incluidos.

Cuando un enlace para un substituyente se muestra gque
cruza un enlace que conecta dos 4tomos en un anillo, entonces
tal substituyente puede ser unido a cualquier &tomo sobre el
anillo. Cuando un substituyente es listado sin iﬁdicar el
atomo por medio del cual tal substituyente estd unido al resto
del compuesto de una férmula dada, entonces tal substituyente
pueden ser unido por medio de cualquier Atomo en tal
substituyente. Las combinaciones de substituyentes vy/o
variables son permisibles solamente si tales combinaciones
conducen a compuestos estables.

*Alquilo” incluye grupos de hidrocarburos aliféticos
saturados de cadena tanto recta como ramificada que tienen el
numero especificado de &tomos de carbono. Alguilo de Ci_g
incluye los grupos de alquilo de C;, Cz, Cs, Cs:, Cs, ¥ Cg. Los
ejemplos de alquilo incluyen metilo, etilo, n-propilo, i-
propilo, n-butilo, s-butilo, t-butilo, n-pentilo, Yy s-pentilo.

Alcoxi de Ci-s, incluye los grupos de alcoxi de C;, Cz, Ci, Cq4,

Cs, ¥ Cs. Los ejemplos de alcoxi incluyen metoxi, etoxi, n-

15
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propoxi, i-propoxi, n-butoxi, s-butoxi, t-butoxi, n-pentoxi, y
s-pentoxi.

Las reacciones de los métodos sintéticos reivindicados
aqui pueden ser llevados a cabo en la presencia de una base
adecuada, dicha base adecuada es cualquiera de una variedad de
bases, la presencia de las cuales en la reaccidén facilita 1la
sintesis del producto deseado. Las bases adecuadas pueden ser
seleccionadas por una persona con experiencia en el arte de la
sintesis orgénica. Las bases adecuadas incluyen bases
inorgénicas tales comc alqguil 1litio, hidruros, amidas de
litio, metales alcalinos, metales alcalinotérreos, hidréxidos
de talio, e hidréxidos de amonio; alcéxidos; fosfatos; v,
carbonatos tales como hidréxido de sodio, hidréxido de
potasio, carbonato de sodio, carbonatc de potasio, carbonato
de cesio, hidréxido de talio, carbonato de talio, carbonato de
tetra-nbutilamonio, e hidréxido de amonio. Las bases adecuadas
incluyen metil litio, etil 1litio, ﬁ—propil litio, i-propil
litio, n-butil 1litio, i- butil litio, s-butil litio, t-butil
litio, hexil litio, bis(trimetilsilil)amida de litio,
diisopropilamida de 1litio, 1litio 2,2,2,-tetrametilpiperidina,
bis(trimetilsilil)amida de potasio hidruro de potasio, o
hidruro de sodio.

“"Base de amina substituida® incluye una base de amina
terciaria. Los ejemplos incluyen trialquilaminas en donde los

tres grupos de alquilo pueden ser los mismos o diferentes. Los

i
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ejemplos de alquilo incluyen metilo, etilo, n-propilo, i-
propile, n-butilo, s-butilo, t-butilo, n-pentilo, y s-pentilo.

Los grupos algquilc sobrz la base de amina substituida también

incluyen grupos cicloalquilo (por ejemplo, ciclopropilo,
ciclobutilo, ciclopentilo, ' Yy ciclohexilo) vy grupos de
cicloalquil-alquilo {por ejemplo, ciclopropil-metilo,

ciclobutil-metilo, ciclopentil-metilo, y ciclohexil-metilo).
Las bases de amina substituida también pueden incluir bases de

amina monociclica, biciclica, y tricfclica. Los ejemplos de

las bases de amina substituida incluyen trimetilamina,

trietilamina, tri-n-propilamina, diisopropiletilamina,
dabco(l,4-aiazabiciclo[2.2.2]octano), DBN (1,5~
diazabiciclo([4.3.0]-non-5-eno), Yy DBU - (1,8-

diazabiciclo[5.5.0]undec-7-eno) .

“Base fuerte” o “condiciones fuertemente Acidas” incluyen
alquil litios, amidas de litio, bases de hidruro, otras bases
organometalicas, y t-butédxidos. Los ejemplos de las bases
fuertes incluyen terc-butédxido de 1litio, terc-butéxido de
sodio, terc-butéxido de potasio, metil litio, etil litio, -n-
propil litio, i-propil litio, n-butil litio, i-butil litio, s-
butil litio, t-butil litio, hexil litio,
bis(trimetilsilil)amida de 1litio, diisopropilamida dé litio,
2,2,2,-tetrametilpipericlina, bis (érimetilsilil) amida de
potasio, hidruro de potasio, e hidruro de sodio.

"Acido fuerte” o© “condiciones fuertemente &cidas”

5
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incluyen TFA (&cido trifluoroacético), 4&cido sulfirico, vy
dcidos sulfdénicos (por ejeﬁplo, Acido bencenosulfdénico, acido
tolueno sulfénico, &cido metil sulfdnico y- dcido naftaleno
sulfénico). -

Los solventes apréticos adecuados incluyen solventes de
éter, tetrahidrofurano (THF), dimeﬁilformamida (DMF), 1,2-
dimetoxietano (DME) , dietoximetano, dimetoximetano,
dimetilacetamida (DMAC) , benceno, tolueno, 1,3-dimetil-
3,4,5,6-tetrahidro-2(1H)-pirimidinona (DMPU), 1,3-dimetil-2-
imidazolidinona (DMI), N-metilpirrolidinona (NMP), formamida,
N-metilacetamida, N-metilformamida, acetonitrilo, sulféxido de
dimetilo, propionitrilo, formiatoc de etilo, acetato de metilo,
hexacloroacetona, acetcna, etil metil cetona, acetato de
etilo, sulfolano, N,N-dimetilpropionamida, tetrametilurea,
nitrometano, nitrobenceno, o hexametilfosforamida.

“Aceptable farmaceéuticamente” se <refiere a aquellos
compuestos, materiales, composiciones, y/o formas de
dosificacién las cuales, dentro del alcance del sano juicio
médico, sean adecuadas para su uso en contacto con los tejidos
de seres humanos y animales sin toxicidad excesiva,
irritacidén, respuesta alérgica, u otros problemas o
complicaciones, en PpProporcidén con una relacién de
beneficio/riesgo adecuada.

- “Sales farmacéuticamente aceptables” se refieren a los

derivados de 1los compuestos descritos en donde el compuesto

b
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principal es modificado haciendo sales &cidas o bésicas de los
mismos. Los ejemplos de las sales farmacéuticamente aceptables
incluyen éales Acidas minerales u orgénicas de residuos
bidsicos tales como aminas; sales alcalinas u orgénicas de
residuos &acidos tales como 4cidos carboxilicos; y semejantes.
Las sales farmacéuticamente aceptables incluyen las sales no
téxicas convencionales o las sales de amonio cuaternario del
compuesto original formadas, por ejemplo, de Acidos orgénicos
0 inorgénicos no téxicos. Por ejemplo, tales sales no tdéxicas
convencionales incluyen aquellas derivadas de &cidos orgénicos
é inorgénicos seleccionados de los &acidos 2-acetoxibenzéico,
2hidroxietano sulfdnico, acético, ascérbico, benceno
sulfénico, benzoico, bicarbénico, carbénico, citrico, edético,
etano disulfénico, etano sulfénico, fumérico, glucohepténico,
glucdénico, glutdmico, glicélico, glicolilarsanilico, hexil
resorcinico, hidrabamico, bromhidrico, clorhidrico,
yodhidrico, hidroximaleico, hidroxinaftoico, isetionico,
léctico, lactobidnico, 1lauril sulfénico, maleico, malico,

-

mandélico, metano sulfénico, napsflico, nitrico, oxalico,

pamoico, pantoténico, fenilacético, fosférico,
poligalacturdénico, propionico, salicilico, estedrico,
subacético, succinico, sulfamico, sulfanilico, sulfurico,

tdnico, tartlrico, y tolueno sulfénico.

Las sales farmacéuticamente aceptables de la presente

invencidén pueden ser sintetizadas del compuesto original que

{41}Ju
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contiene una porcién Acida o basica por los métodos quimicos
convencionales. En general, tales sales pueden ser preparadas
haciendo reaccionar las formas de &cido o base libre de egtos
compuestos con una cantidad estequiométrica de la base o acido
apropiado eﬁ agua o en un solvente orgénico, o una mezcla de
los dos; generalmente, un medio no acuoso semejante al éter,
acetato de etilo, etanol, isopropanol o acetonitrilo, son
dtiles. Las listas de sales adecuadas son encontradas
en Remington's Pharmaceutical ESciences, l18/a. ed.,
Mack Publishing Company, Easton, PA, 1990, p. 1445, 1la
descripcién de la cual es incorporada por el presente para

referencia.

_ "Compuesto estable” y “estructura estable” indican un
compuesto que es suficientemente robusto para sobrevivir al
aislamiento a un grado Gtil de pureza desde una mezcla
de reaccidén, y formulacién en un agente terapéutico
eficaz.

"Substituido” indica que uno o mAs hidrégenos sobre el
dtomo indicado en la expresidn que utiliza “substituido” son
reemplazados con una seleccién de los grupc (s) indicado (s},
siempre que la valencia normal del &tomo indicado no
sea excedida, y que la substitucién conduzca en un

compuesto estable. Ciando un substituyente es un grupo

ceto (es decir, =0), entonces 2 hidrdgenos sobre el Atomo

son reemplazados.
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siNTESIS

A manera de ejemplo y sin limitacién, la presente
invencién puede ser entendida adicionalmente por los
siguientes esquemas y descripciones.

Cicloadicidén 1,3-dipolar

| J/WN N, R™
- f Y B P

H

La reaccién de cicloadicién 1, 3-dipolar de la presente
invencidn involucra la reaccién entre el compuesto
hidrazonoilo de la férmula I y el dipolaréfilo de la férmula
II. Los compuestos de la férmuia I pueden ser preparados como
se describié en US 2003/0181466, el contenido del cual es
incorporado aqui. Esta reaccién de cicloadicién proporciona
los nlUcleos de 4,5—dihidro—pirazo;o[3,4—c]pirid-2—ona. La
reaccidén puede ser corrida en la presencia de una base de
amina substituida (por ejemplo, una base de amina terciaria no
nucleofilica). Los ejemplos de las bases de amina subétituidas
incluyen (a) trialquilaminas (por ejemplo, trietilamina v
diisopropiletilamina) vy aminas terciarias ciclicas (por
ejemplo, N-metilmorfolina, dabco, DBN, o DBU) ' (b)
trialquilaminas y (c) trietilamina o diisopropiletilamina. Los

ejemplos de 1los equivalentes de la base utilizada

A
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incluyen (a) aproximadamente 1.5, 1.6, 1.7, 1.8, 1.9,
2.0, 2.1, 2.2, 2.3, 2 .4, 2.5, 2.6, 2.7, 2.8, 2.9,
3.0, 3.1, 3.2, 3.3, 3.4, hasta 3.5 ¥y (b) 3. Los
solventes aprdéticos (por ejemplo, tolueno, acetato de
etilo y diclorometanc) pueden ser para la cicloadicidn. La
cicloadicién puede ser corrida desde temperatura ambiente
hasta el punto de reflujo del solvente. Los ejemplos de
temperaturas para ila reacciédn incluyen {a) desde
aproximadamente 80, 85, 90, 95, hasta 100°C vy (b)
aproximadamente 90°C.

El compuesto de hidrazonoilo 1 se puede poner en contacto
primero con la base o dipolaréfilo (II), seguido por 1la
adicién del segundo componente. Por ejemplo, el dipolaréfilo
(Ii) se puede poner en contacto con el compuesto de
hidrazonoilo (I) y la adicién de 1la base puede seguir
entonces. |

Alternafivamente, la hidrazona (I) se puede poner en
contacto con una base y la adicidén del dipolaréfilo (II) puede
seguir entonces.

Después del contacto de I y II en la presencia de una
base, el producto resultante se puede poner en contacto
con un Aacido fuerte. Los ejemplos de 1los Aacidos
fuertes incluyen (a) TFA, &cido sulfiirico, &acido nitrico, y

HCl y (b) TFA vy HC1.
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Adicién de Grignard.

10

Los alcoholes IIIa y IIXb pueden ser preparados a partir

de un compuesto de la férmula III (en donde R'? puede ser un

15 grupo alguilo de Ci;.3 y B puede ser I) o IIIb (en donde R®
puede ser alquilo de C;.4) por medio de una adicidn de alquilo-
petal. El reactor metdlico puede ser uno de una variedad de
agentes conocidos por aquellos expertos en el arte {por
ejemplo, Grignard, Li, Zn, Mg, Ce, Ti, Al, Cd). Los ejemplos

20 de los reactivos de Grignard inclu&en {a) MeMgBr,' MeMgCl,
MeMgI, y Me;Mg y (b) MeMgCl. Los.ejemplos de los solventes
incluyen (a) un solvent2 que no contiene carbonilo, aprético,

(b) THF, metil-THF, tolueno, MTBE, diclorometano, y (c)
diclorometano. Los ejemplos de temperaturas para la reaccién

25 incluyen (a) aproximadamente 0, 2, 4, 6, 8, 10, 12, 14, 1s,
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18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, hasta 40°C y (b)
10°cC.

Copulacién de Ullmann

1L

El compuesto de 1a férmula IIb/IITb puede ser formado a

1la

partir de la fdérmula IIa/IIIa por el contacto con 2-hidroxi-
piridina en la presencia de un catalizador y un solvente
aprético. Los ejemplos de los catalizadores incluyen {(a) una
sal de Cu(I) o una sal de PA(II), (b) Cul, CuCl, CuBr, CuOTf v
Pd(OAc)z, y (c) Cul La adicién de 2-hidroxi-piridina es
auxiliada deneralmente por la preseneia de una base que es lo
suficientemente fuerte para desprotonar el grupo hidréxilo.
Los ejemplos de tales bases incluyen bases inorgdnicas (por
ejemplo, fosfatos (por ejemplo, K3PO4), carbonatos (por
ejemplo, K;C03), hidréxidos (por ejemplo, KOH), e hidruros
(por ejemplo NaH)) y bases oxganicas (por ejemplo, NaHMDS,

LDA, y t-butdxidos (por ejemplo, KOtBu). Un ejemplo de una

%7/

-
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bagse para IIIb es KOtBu. Un ejemplo de una base para IIb es
KiPO0s. La formacidén de IXIIb puede ser conducida en 1la
presencia de 1ligandos de diamina-bidentada, los cuales son
conocidos por aquellos con experiencia ordinaria en el arte
(véase, por ejemplo, Klapars et al, J. Am. Chem. Soc. 2002,
124, 7421-28). Los ejemplos de los ligandos incluyen, pero no.
estdn limitados a, fenantrolinas (por ejemplo, 1,10 6 2,9,
neocuproina, creatina, aminodcidos, 8-hidroxi-quinolina, Yy 2-
piridamina y (b) 1,10-fenantrolina. Los ejemplos de solvente
aprético incluyen (a) un solvente‘ de punto de ebullicién
elevado (por ejemplo, un punto de ebullicién arriba de 60°C),

(b) DMSO, tolueno, N-metilpirrolidinona, DMAC, y DMF, y (¢)

DMF .,

Amidacidn

La _amida IV puede ser formada a partir de III (en donde
R es un éster (por ejemplo, éter éster) y B es 2-oxo-
piridilo) poniédola en contacto con una formamida y una bas:e.
Los ejemplos de formam’das incluyen (a) N-etil-formamida, N-
metil-formamida, o formamida Y b) la propia formamida. Los

ejemplos de las bases incluyen (a) alcéxidos, (b) alcéxido de
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Ci-s. ¥y (c) metdéxido. Los ejemplos de contraiones para el
alcéxido incluyen {a) Li, Na, K, Li, y Mg y (b) Na. La
reaccién puede ser conducida en la presencia de un alcohol que
corresponde a la base de alcédxido (por ejemplo, alcoholes de
Ci¢ y metanol). Los ejemplos. de " los solventes para la
amidacién incluyen (a) eprético, (b) DMSO, NMP, DMAC, y DMF, y
(¢) DMF. Los ejemplos de las temperaturas de reaccién incluyen
(a) temperatura ambiente hasta el punto de reflujo del
solvente utilizado y (b) temperatura ambiente hasta 100°C.

Otras caracteristicas de 1la invencién llegardn a ser
evidentes en el transcurso de las siguientes descripciones de
las modalidades ejemplares las cuales se dan para ilustracién
de la invencidén y no estén propuestas para ser limitativas de
la misma. |

EJEMPLOS

Ejemplo 1

E.O,T.

Al acido acético (102 g, 115 ml, 2.0 mol) se agrega agua
(120 g, 120 ml, 6.66 mol), HC1 liquido, 12.2 M en H;0 (198 g,
165 ml, 2.01 mol), agua (100 g, 100 ml, 5.55 mol), y luego m-
cloroanilina (128 g, 105 ml, 1.0 mol) mientras que se mantiene

la temperatura a 20-30°C, Esta solucidén fue enfriada entonces

5
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a -5 hasta 0°C y a la misma se agregd nitrito de sodio (76.0
g, 1.10 mol} y luego agua (150 g, 150 ml, B.33 mol). A esta
solucién se agrega trihidrato del acetato de sodio (272 g,
2.00 moly), seguidolpor agua (500 g, 500 ml, 27.8 mol). Luego
se agregan consecutivamante tolueno (218 g, 250 ml, 2.36 mol,
dcido etil 2-cloro-3-oxo butandico (165 g, 138 ml , 1.00 mol),
y tolueno (43.6 g, 50 ml , 473 mmol) mientras que se mantiene
la temperatura a -5 hasta 0°C. Después de mantener la
temperatura a -5 hasta 0°C durante 30 minutos, la solucién fue
calentada a 50-55°C, la reaccidén se complementa Yy luego se
enfria a 30-35°C. La fase orgédnica (pesada) fue removida. a la
fase acuosa se agrega tolueno (34.8 g, 40 ml , 378 mmol) vy
heptano (246 g, 360 ml, 2.46 mol). Esta solucién se calienta a
40-55°C, ¥y se agregdé heptano (1.03 kg, 1.50 1, 10.2 mol)
durante 1 hora. Una vez gque empézé la cristalizacién, se
agrega heptano adicional (684 g, 1.00 1, 6.83 mol) durante 1
hora. La solucién fue enfriada a -5 hasta 0°C durante dos
horas y se mantiene a esta temperatura durante 2 horas. E1
precipitado fue filtrado y se seca para proporcionar el

producto deseado (200 g, 766 mmol, 0.766 equiv.).

Ejemplo 2

oo, — ooy,

g

-




10

- 15

20

25

32

A una 1-(4-yodo-fenil)-3-morfolin-4-il-5, 6-dihidro-1H-
piridin-2-ona (100 g, 260 mmol) (véase el Ejemplo 8 de US
2003/0181466), bajo una atmdsfera de nitrégeno, se agregaron
2-hidroxipiridina (37.1 g, 390 mmol), N-hidrato gde .fosfato de
potasio tribdsico (82.8 g, 390 mmol), Cu(I)I (9.90 g, 52.0
mmol), y DMF (535 g, 520 ml), Mientras que se mantiene la
atmésfera de nitrégeno, la solucidén fue calentada a 30-40°¢C
durante aproximadamente 15 minutos Y luego a 120-125°C hasta
que la reaccidén estuvo arriba del 90% de su complemento. La
solucién fue enfriada hasta aproximadamente 30-40°C e
hidréxido de amonio 28 % peso/peso en agua (156 g, 173 ml)
fueron agregados. El1 agua (347 g, 347 ml) fue agregada
mientras que se mantiene la temperatura a 20-30°C. La solucién
de hidrdoxido de amonio (10%) fue agregada mientras que la
mezcla de reaccidn estuvo a 30-40°C. La solucidén fue enfriada
a 20-25°C y agitada durante aproximadamente 1 hora. Fl
precipitado fue filtrado y lavado con agua .(520 g, 520 ml) (dos veces) y
éter metil t-butilico (742 g, 520 ml), Yy luego se seca para dar el
producto deseado (68.6-72.2 g, 0.195-0.205 mol, 0.75-0.79 equiv.).

Ejemplo 3 -
EtOZCYCI

N A
O{’?@ND QQW"@@

a
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A los productos d=21 ejemplo 2 (50 g, 142.29 mmol, 1.00
equiv.) y del Ejemplo 1 (74.30 g, 284.58 mmol, 2.00 equiv.) se
agregaron 1,2-dicloroetano (499.20 g, 400 ml , 5.04 mol) v
diisopropiletilamina (%5.17 g, 74.44 ml, 425.86 mmol): La
mezcla de reaccién fue calentada a 77°C y se agité durante 16
horas para lograr una conversién del 90 .%. Después de
enfriamiento a 40°C, se agregdé por goteo TFA (64.90 g, 43.04
ml, 569.15 rmmol}, y la solucién fue calentada a 80°C durante 1
hora. Después de enfriamiento a 25°C, el agua (400 g, 400 ml,
22.2 mol) fue agregada y la fase del fondo colectada. Se
agregd etanol (124.80, 100 ml, 1.26 mol), y la solucién fue
reducida en aproximadamente 275 ml por destilacidn. Después de
enfriamiento a 5°C, se agregd etanol (197.82 g, 250 ml, 4.29
mol). Otros 334 ml, de ’_a solucidn resultante fueron retirados
por destilacién. Se agregd lentamente etanol (197.82 ml, 4.29
mol) después de enfriamiento a 65°C. La solucidén fue enfriada
entonces a 4°C durante 2 horas. El precipitado resultante fue
filtrado, lavado con acetona (395.05 g, 500 ml, 6.80 mol) vy

secado para dar el producto deseado (49 g, 70.4 % de

rendimiento) .

Ejemplo 4

Et H;N(O)C

a a

-
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El ejemplo 3 (1 kg, 2.05 mol, 1 equiv.) y DMF (9.45 kg,
10.01) fueron agitados a aproximadamente 25°C. Se agregd
formamida (2.26 kg, 2.01) y la solucién fue calentada a 50-55
°C durante un periodo de aproximadamente 10 minutos. Después
de aproximadamente 10 minutos, se agregd metdxido de sodio
(0.4641 kg, 0.4937 1, 2.148 mol, 1.05 equiv.) mientras que la
temperatura se mantuvo a 50-55 ©°C. Después de 15 minutos, él
hidréxido de amonio al 28 % en peso (2.56 kg, 2.85 1, 42.4
mol, 20.7 equiv.) fueron agregados durante 1 h. La solucién de
la reaccién fue enfriada a aproximadamente 20°C durante
aproximadamente 1 hora. El precipitade resultante fue
filtradé, lavado con agua (10 kg, 10 1) {dos veces) y acetona
(10 1) ¥y Ee secd.

Ejemplo 5
ngx;1,4:
\

1

OCH; )

Se disuelve p-anisida (7.4 kg) en agua (18.6 l) y se
agrega &cido clorhidrico (HC1 al 33%, 18 1). La solucién se
calienta a 40°C y se agita durante 30 minutos. La mezcla de

reaccidén luego se enfria a -5°C, Y se agrega una solucidn de

_nitrito de sodio acuosa (8 1 al 40 % p/p}. Después de esto, la

wa/{g
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mezcla de reaccidén fus agitada durante otros 30 minutos a
aproximadamente 0°C. La solucién preparada fue dosificada
lentamente a -5°C a una solucién de acetato de sodio acuosa
(9.8 kg de NaOAc en 24 1 de agua), 3-cloro-2,4-pentadiona
(8.17 kg), y acetona (18 1). La mezcla resultante fue agitada
durante 1 hora. La mezcla de reaccién fue llevada entonces a
25 °C durante un periodo de 6 horas. Se formd una suspensioén.
El precipitado se filtrd y se lavé una vez con agua. El sélido
aislado fue secado bajo vacio para obtener 12.2 kg del
producto deseado.

Ejemplo 6

Los productos del Ejemplo 5 (4 kg, un segundo lote de 3.9
kg también fue corrido) y 1-(4-yodo-fenil)-3-morfolin-4-il-
5,6-dihidro-1H-piridin-Z2-ona (4.5 ké) fueron suspendidos en
acetato de etilo (20 1), luego se agrega trietilamina (2.45
1l). Las lineas de transferencia fueron enjuagadas con 3.4 1 de

acetato de etilo. La suspensién resultante fue calentada a

-70°C y se agita durante aproximadamente 4 Thoras. A

continuacidén, la solucién se diluye con acetato de etilo (35

74
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l) y agua (23.4 1). Después de enfriamiento a 25°C, la -

solucién se somete a una segunda filtracidén para eliminar las
particulas finas. Después de la separacién de fases, la fase
acuosa fue extraida con acetato de etile (10.2 1). El1 HC1l (33
$ HCl, 2.35 1) fue agregado a las capas organicas combinadas,
Yy la mezcla se calienta a 5°C durante 90 minutos. Después de
enfriamiento a temperatura ambiente, se agregd agua (20.5 1).
Después de la separacién de las fases, la capa orgdnica se
extrajo con solucién de carbonato de sodio (34 1 a 2.6 P/pP} ¥
luego con agua 34 1 y con 0.6 1 de metanol. La solucidén del
producto resultante fue reducida a 30% del volumen y se agregé
éter de petrdleo (4.5 1). El resto del acetato de etilo fue
removido por destilacién. Se agregd mekanol (2.5 1), y 1la
solucién fue llevada a reflujo durante aproximadamente 10
minutos. Mientras cque se enfria, el producto empezd a
cristalizar. La suspens.én fue agitada durante 1 ho;a a 20°c¢,
Y luego el producto sélido fue retirado por filtracién. E1
producto aislado himedo de los dos lotes fueron combinados Yy
secados para obtener 6.£6 kg del producto deseado.

Ejemplo 7

H:00 H;COo

qo
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El producto del ejemplo 6 (2.5 kg, dos lotes de 2.5 kg

T

fueron corridos) fue disuelto en cloruro de metileno (58 1) Y

se hizo reaccionar con una solucién de clorurc de
metilmagnesio en THF (3.45 kg, 3M) a 10°C durante 2 horas. La
reaccidn se verifica por CLAR. Una vez gque el punto final fue

alcanzado, 1la mezcla de reaccién fue transferida a otro

recipiente con un enjuague de 10 1 de DCM (diclorometano), y '

la reaccién se apaga con una solucién acuosa de clorure de

" amonio (23.3 1, 12 % p/p) a una temperatura abajo de 20°C.

Después de la separacién de fases, la capa orgdnica se lava
con una solucidén de cloruro ae amonié {(23.3 1 a 12 % p/p) vy
luego con agua (236 kg). Se agregan acetona (50 1) y tolueno
(23.6.1), y un cambio de solvente fue efectuado retirando por
destilacién ellcloruro de metileno. La suspensién resultante
fue enfriada a 5°C, y el producto fue retirado por filtracién
y se lavdé con tolueno (7.1 1) y heptano (7.1 l). El producto

aislado himedo de los dos lotes fue combinado para obtener 3
kg del producto deseado).

Ejemplo 8

Bajo una atmésfera de nitrdgeno, se suspendieron el
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producto del Ejemplo 7 (3 kg), Cul (0.136 kg), 1,10-
fenantrolina (0.214 kg), ter-butdxido de potasio (1 kg, v 2-
hidroxipiridina (0.850 kg) en DMF (13.8 1). El solvente de DMF
fue rociado con nitrégeno antes de la carga de los reactivos
para minimizar el oxigeno disuelto. La mezcla de reaccidn fue
calentada a 125°C durante 23 horas. E1 punto final fue
determinado por CLAR. Una vez que el punto final ha s=ido
alcanzado, la mezcla de reaccién fue enfriada a
aproximadamente 25°C, y se agregé polvo de fosfato de potasio
s6lido (1.26 kg). Desrués de 45 minutos de agitacidén, la
solucién de hidréxido de amonio (15 1 al 10 % p/p) fue
agregada lentamente y la agitacién fue extendida.durante 30
minutos ‘mientras que el producto cristalizé. La suspensién
resultante fue filtrada entonces y lavada sucesivamente con
hidréxido de amonio {15 1, 10% p/p), agua (tres veces con 15
1), vy MTBE (15 1). El producto aislado final fue secado a 50-
60°C bajo vacio para obtener 2.12 kg.

Ejemplo 9
0

gaeus

Cl

H,;N

Un recipiente de fondo redondo de 3 cuellos de 5 1 fue

cargado con el Ejemplo 3 (100 g, 204 mmol), DMF (800 ml),
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HCONH; (180 ml), y metdxido de sodio (25 g, 252 mmol) . Después
que la mezcla de reaccidén se agita a 65°C bajo N; durante 1
hora, se agrega NH4;O0H acuoso (800 ml 1N) durante 30 minutos.
El sé6lido fue colectado por filtracién y se lavé con H0 (3 x
500 ml). El sdélido blanco fue secado in vacuo a 50°C durante
16 horas para proporcionar el producto (91.0 g, 96.8 %) como
un s6lido blanco. RMN 'H (DMSO): & 7.79 (d, J= 8.2 Hz, 2H); 7.63
(d, J= 7.2 Hz, 2H); 7.50 (m, 5H); 7.41 (d, J= 8.2 Hz, 3H); 6.47 (4, J=
9.3 Hz, 1H); 6.30 (t, J= 6.5 Hz, 1H); 4.10 (t, J= 6.1 Hz, 2H); 3.22 (t,
J= 6.0 Hz, 2H); 1.46 (d, J= 7.1 Hz 3H). RMN “C (IMSO): & 162.8, 161.0,
156.4, 142.2, 141.5, 140.4, 140.2, 138.8, 138.2, 133.1, 132.4, 129.8,

128.1, 126.8, 126.1, 125.9, 125.1, 124.0, 120.4, 105.5, 50.7,20.9.

ﬁjemplo 10
Cr
La 7-0x0-6- (4~ (2-oxopiridin-1(2H)-il) fenil)-1-fenil~

4,5,6,7-tetrahidro-1H-pirazolo[3, 4-c]piridina-3~carboxamida
fue preparada de manera semejante al Ejemplo 9.

Ejeamplo 11

B
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La 7-oxo-1,6-difenil-4,5,6,7-tetrahidro-1H-pirazolo-{3,4-

clpiridina-3-carboxamida fue prepafada de manera semejante al

Ejémplo 9.
Ejemplo 12
0
5 A H,N—
N\,\ N
N
o) |
’ Ry
e

La 6-{4-yodofenil)-7-oxo-1-fenil-4,5,6,7-tetrahidro-1H-
10 pirazolo-[3,4-clpiridina-3-carboxamida fue preparada de manera
semejante al Ejemplo 9.

Ejemplo 13

FigN

\

15

“CL
0 OMs

La 6-{(4-metoxifenil)-7-oxo-1-fenil-4,5,6,7~ tetrahidro-

Z
z“"-.

lH-pirazolo-{3,4-clpiridina-3-carboxamida fue preparada de

manera semejante al Ejemplo 9.

0
_ HINK?
N{ ‘ N
&
Cl

20 Ejemplo 14

25
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La 1-(3-clorofenil)-7-oxo-6-fenil-4,5,6,7-tetrahidro-1H-
pirazolo-[3,4-c]piridina-3-carboxamida fue preparada de manera

semejante al Ejemplo 9.

Ejemplo 15
5
Ci
La 1-(3-clorofenil)-6-(4-yodofenil)-7-oxo-4,5,6,7-
10 tetrahidro-1H-pirazolo-[3,4-c]piridina-3-carboxamida fue
preparada de manera semejante al Ejemplo 9.
. 0
Ejemplo 16 H,M
Nf \ N
)
s ) OMe
15
Cl
La 1—(3—c10rofenil)—6—(4—metoxifeni1)—7—oxo—4,5,6,7—
tetrahidro-1H-pirazolo-{3,4-c]piridina~3-carboxamida fue
preparada de manera semejante al Ejemplo 9.
20 Ejemplo }7 H,COC

\“Al

» NNH

25
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A los productos del Ejemplo 2 (10.00 g, 2B.46 mmol, 1.00
equiv.) y del Ejemplo 5 (13.44 g, 42.69 mmol, 1.50 equiv.) se
agregaron 1,2-dicloroetano (112.32 g, 90 m 1 , 1.14 ml) y
diisopropiletilamina (5.52 g, 7.44 ml, 42.69 mmol). -La mezcla
de ‘reaccién fue calentada a 80°C, agitada durante 24 h,
enfriada a 72°C, TFA (7.24 g, 4.73 ml, 62.61 mmol) fue
agregada por goteo, y luego la solucién fue agitada durante 1
hora. Después de enfriamiento a 40°C, se agrégé agua (80.0 g,
80.0 ml, 4.44 mol) y la fase del fondo fue colectada y se lava
con agua (80.0 g, 80.0 mol, 4.44 mol). Se agrega etanol
(126.61 g, 160 ml, 2.75 mol,) y la solucién se reduce en
aproximadamente 90 ml por destilacién. Después de enfriamiento
a 56°C, se agregd etancl (63 g, 80 ml, 1.4 mol). La solucidn
fue enfriada entonces a temperatura ambiente. E1 precipitado
resultante fue filtrado, lavado con etanol (3 x 80 ml) y se

seca para dar el producto deseado (9.3 g, 72 % de

rendimiento) .
Ejemplo 18
H;COC
2
N
TOL
ey
=
H;CO B,00

El producto del Ejemplo 17 (2.00 g, 4.40 mmol, 1.00

equiv.) fue disuelto en diclorometano (79.50 g, 60.00 ml,
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936.04 mmol), y se enfria a 1.2°C. Una solucién de cloruro de
metilmagnesio en THF (3M, 2.22 g, 2.20 ml, 6.60 mmol) fue
agregada entonces, y la solucién se dejé calentar a 5°cC.
Después de aproximadamente 1.5 horas, se agregd cloruro de
metilmagnesio adicional (0.25 ml), y la solucidén fue calentada
a 8°C. La reaccién fue apagada con una solucién acuosa de
cloruro de amonio (30 ml, al 12% p/p), y la solucidén se dejé
enjuagar hasta la temperatura ambiente. Después de 1la
separacidén de las fases, a la capa organica se agrega etanol
(60 ml). Aproximadamente 100 ml de la solucién fueron
retirados por destilacién. La solucién fue enfriada a 65°C Yy
se agité durante aproximadamente unal hora después del
enfriamiento a temperatura ambiente. E1 producto resultante
fue retirado por filtracién y lavado con etanol (10 ml) y se
seca para dar 1.63 g (78.8 %) del producto deseado) .

Numerosas modificaciones y variaciones de 1la presente
invencidén soh posibles en vista de las enseflanzas anteriores.
Por 1lo tanto | se va a entender que dentro de 1las
reivindicaciones anekas, la invencidén puede ser practicada de

otra manera que la descrita especificamente aqui.
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REIVINDICACIONES

l. Un proceso para preparar un compuesto de la férmula

IIla: ’zﬂ
- _-Rlb
'R"

5
caracterizado porque comprende: "
10 (a) poner en contacto un compuesto de la férmula I con un
compuesto de la férmula II en la presencia de una primera base
para formar un compuesto de la férmula III;
o) . 0
Z N. %, RI® r
e “L; Iy
15 3 B
NH 11

B,

(b} poner en contacto un compuesto de la férmula IIT con

20 un R™-reactivo metéalico para formar un compuesto de 1la
férmula IIIa;
en donde:
Z es seleccionado de Cl, Br, I, 0S0,CF;, 0S0Me, OSQ;Ph, y
0S0,-Ph-p-Me;

25 el anillo D es seleccionado de fenilo, 2-fluorofenilo, 3-
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clorofenilo, y 4-metoxifenilo;

R!? es seleccionado de CH;, CH2CH;, y CH,CH,CHj;

R es algquilo de (;-¢;

R es seleccionado de Cl, Br, I, alcoxi de Cig, y NR'R?;

R' v R?® son seleccionados independientemente de alquilo
de Ci., ciclopropilo, ciclobutilo, ciclopentilo, ciciohexilo,
fenilo, y bencilo;

alternativamente, NR'R? es un anilloc de 3-8 elementos que
consiste de: &tomos de carbono, N y 0-1 a&tomos de 0;

el anillo A est& substituido con 0-1 R%;

B es seleccionado de F, Cl, Br, I, 0SO.CF,, 0S0zPh-P-Me, y
2-oxo-piridilo; y

R' es seleccionado de H, OH, OCH3, OCH;CH3;, OCH,CH,CH;,
OCH(CH3)2, F, Cl, Br, I, CHy CH;CHy, CH;CH,CH,, CH(CHa) .,
CHyCH;CH,CH;3, CH,CH(CHi),, CH (CH;) CH,CH;, CH(CH;);, -CN, Yy CFi,

2. Un proceso de conformidad con la reivindicacién 1,
caracterizado porque:
Z es seleccionado de Cl, Br, e I;

el anillo D es seleccionado de 3-clorofenilo y 4-

metoxifenilo;
R'® es seleccionado de CH;, CH;CH;, y CH,CH,CHj ;
R es seleccionado de CH; y CH2CH3;
R és seleccionado de C1, Br, I, y NR!R?;

NR'R? es seleccionado de morfolino, pirrolidino vy

piperidino;




o "~ AP

el anillo A estd substituido con 0-1 R'; y

-R4 es seleccionado de H y F.

3. Un proceso de conformidad con la reivindicacién 2,
caracterizado porque:

5 Z es Cl;

el anillo D es 4-ma2toxifenilo;

R'® es CH;;

R'® es CH3;

R es morfolino; y

10 el anillo A no estd substituido.

4. Un proceso de conformidad con la reivindicacién 1,
caracterizado porque: en ia reaccién (a), el compuesto de la
férmula I se pone en contacto con el compuesto de la férmula
-II seguido por la adicién de la primera base. -

15 5. Un procesc de conformidad con la reivindicacidén 1,
caracterizado porque: ia primera base en la reaccién (a) es
una base de amina substituida.

6. Un proceso de conformidad con la reivindicacién 5,
caract:erizado porque: la base de amina substituida es

20 seleccionada de: trietilamina, diisopropiletilamina, dabco,
DBN, DBU, y N-metilmorfolina.

7. Un proceso de conformidad con la reivindicacién 6,
caracterizado porque: la base de amina substituida es

trietilamina.

25 8. Un proceso de conformidad con la reivindicacién 1,
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caracterizado porque: en la reaccidén (a), la puesta en
contacto es efectuada en la presencia de un primer solvente
aprético.

9. Un proceso de conformidad con la reivindicacién 8,
caracterizado porque: el primer solvente aprético es acetato
de-etilo.

10. Un proceso de conformidad con la reivindicacién 1,
;aracterizado porque: la reaccién (a) comprende ademas la
puesta en contacto c¢on un primer &cido fuerte.

11. Un proceso de conformidad con la reivindicacién 10,
caracterizado porque: el primer Acido es HC1.

12. Un proceso de conformidad con la reivindicacidén 1,
caracterizado porque: el R™-reactivo metdlico es un reactivo
de Grignard.

13. Un proceso de conformidad con la reivindicacién 12,
ca;acterizado porque: el reactivo de Grignard es CH3;MgCl.

l4. Un proceso de conformidad con la reivindicacién 1,
caracterizado pérque: en la reaccién (b), la puesta en
contacto es efectuada en la presencia de un segundo solvente
aproético.

15. Un proceso de conformidad con la reivindicacién 16,
caracterizado porque: el segundo solvente aprético es cloruro

de metileno.

16. Un proceso para preparar un compuesto de la férmula

IIIb:
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(c) poner en contacto el compuesto de la férmula IIIa con

caracterizado porque comprende:

2-hidroxi-piridina en la presencia de un catalizador, un
ligando de diamina-bidentado, y un tercer solvente aprdtico
para formar un compuesto de la férmula IIb; en donde:

el anillo D es seleccionado de fenilo, 2-fluorofenilo, 3-
clorofenilo, y 4-metoxifenilo;

B es seleccionado de F, Cl, Br, I, 0S0,CF3, y 0SO;Ph-p-Me;

R®* es seleccionado de CH3, CHyCH3, y CH,CH,CHj;

R es alquilo de Cj-¢;

el anillo A estd substituido con 0-1 RY; y

R® es seleccionado de H, OH OCH;, OCH,CHy, OCH,CHCH;, OCH(CHy),, F,
Cl, Br, I, CH;, CHCHy, CHCH;CH, CH(CHy)z, CHCH;CHCH;, CHCH(CHz)s,
CH(CH;) CHCHy, -ON y CFy.

17. Un proceso para preparar un compuesto de la Eérmula

IITc:

= = e et e v g




. : T 3

caracterizado porque comprende:
(d) poner en contacto el compuesto de la férmula IIa con
2-hidroxi-piridina en la presencia de un catalizador y un

cuarto solvente aprético para formar un compuesto de la

5 férmula ITb;

N \
0 O ) ’
B ~ N

J1E] IIb

10 (e) poner en contacto un compuesto de la férmula I con un
compuesto de la férmula IIb en la presencia de una segunda

base para formar un compuesto de la férmula IIIc:

Z
R_la
15 N,
NH
I
en donde:
20 Z es seleccionado de Cl, Br, I, 0SO,CFi, 0SO,Me, 0OSO;Ph, vy

050,;Ph-p-Me;

el anillo D es seleccionado de fenilo, 2-fluorofenilo, 3-
clorofenilo, y 4-metoxifenilo;

R'® es seleccionado de, CHj, CHoCH3, y CHyCH;CHj;

25 R es seleccionado de Cl, Br, I, alcoxi de Cig, y NR'R?;
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R' v R® son seleccionados independientemente de alguilo de Ci_g,
cilcopropilo, ciclobutilo, ciclopnetilo, ciclohexilo, fenilo, y
bencilo;

Alternativamente, NRR? es un anillo de 3-8 elementos que
consiste de: atomos de carbono, N vy 071 atomos de O;

El anillo A est& substituido con 0-1 R’,

B e seleccionado de F, Cl, Br, I, 0S0;CF; y 0SO,Ph-p-Me; vy

R' es seleccionado de H, OH OCH;, OCH;CH;, OCH,CHCH;, OCH(CH;)a, F,
Cl, Br, I, Cih, CHCH;, CHCHCH;, CH(CHs)z, CHCHCHCHs, CHCH(CHs)z,
CH (CH; ) CHCH;, CH(CHz)3 ~-CN y CFi.

18. Un proceso de conformidad con la reivindicacién 17,
caractérizado porque:

Z es seleccionado de Cl, Br, e I;

el anille D es seleccionado de 3-clorofenilo y 4-
metoxifenilo;
" R™ es seleccionado de CHy, CHyCHy, y CHyCHyCHi;

R es seleccionado de Cl, Br, I, Ci.g y NRR?;

NR'R® es seleccionado de morfolino, pirrolidino, vy
piperidino;

B es I;

el anillc A esté substituido con 0-1 R%; y

R es seleccionado de H y F.

15. Un proceso de conformidad con la reivindicacién 18,

caracterizado porque:

A6y
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el anillo D es seleccionado de 3-clorofenilo y 4-

Z2 es Cl;

metoxifenilo;
5 R es seleccionado de CH;;
R es seleccionado de Cl, y morfolino;
Bes I; vy )
el anillo A no estd substituido.
20. Un proceso de conformidad con la reivindicacién 17,
10 caracterizado porque: en la reaccién (e), el compuesto de la
férmula I se pone en contacto con el compuesto de la férmula
-ITb seguido por la adicién de la segunda base.
21. Un proceso de conformidad con la reivindicacién 17, C .

caracterizado porque: la segunda base en la reaccién {e} es

15 una base de amina subst:tuida.

22. Un proceso de conformidad con la reivindicacidn 21,
caracterizado porque: la base de amina substituida es
seleccionada de: trietilamina, diisopropilétilamina, dabco,
DBN, DBU, y N-metilmorfolina.

20 23. Un proceso de conformidad con la reivindicacidn 22,
caracterizado porque: la base de amina substituida es

diisopropietilamina.
24. Un proceso de conformidad con la reivindicacién 17,

caracterizado porque: en la reaccidén (e), la puesta en

25 contacto es efectuada en la presencia de un quinto solvente
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apréotico.

25. Un proceso de conformidad con la reivindicacidn 24,

caracterizado porque: el gquinto solvente aprdético es
dicloroetano.

26. Un Iproceso de conformidad con la
reivindicacidn 17, caracterizado porque: la reaccidn

(e) comprende ademds la puesta en contacto con un
Eegundo acido fuerte.

27. Un proceso de conformidad con la reivindicacién 26,
caracterizado porque: el segundo A&cido es TFA.

28. Un proceso de conformidad con la reivindicacién 17,
caracterizado porque en la reaccidén (d) el catalizador es una
sal de Cu(I) o una sal de PA(II).

29. Un proceso de conformidad con la reivindicacién 28,
caracterizado porque: el catalizador es seleccionado de CulI,
CuCl, CuBr, y CuOTEf.

30. Un proceso de conformidad con la reivindicacién 29,
caracterizado porque: el catalizador es Cul.

31. Un proceso de conformidad con la reivindicacidén 17,
caracterizado porque: en la reaccién (d), el cuarto solvente
aprdético es seleccionado de DMSO, tolueno, N-
metilpirrolidinona, DMAC, y DMF.

32. Un proceso de conformidad con la reivindicacidn 31,
caracterizado porque: el cuarto solvente aprdético es DMF.

33. Un proceso para preparar un compuesto de la férmula
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caracterizado porque comprende:
(£} poner en contacto-el compuesto de la férmula IIIc con
una formamida en la presencia de una tercera base para formar
un compuesto de la férmula IV; en donde:
la formamida es HC (QO)NHR®;
la tercera base es un alcéxido; o
el anillo D es seleccionado de fenilo, 2-fluorofenilo, 3-
clorofenilo, y 4-metoxifenilo;
R'®* es seleccionado de OCH;, OCH,CH;, OCH,CH,CH;,
OCH(CH3)2, OCH,CH,CH,;CH3;, OCH (CH3z) CH3CH3, OCH,;CH(CH;), Y
OC (CH3) 3; T
el anillo A estd substituido con 0-1 R!;
B es 2~-oxo-piridilo;
R' es seleccionado H, OH, OCH,, OCH;CH;, OCH;CH,CHj,
OCH(CH3) 2, F, Cl, Br, I, CHj, CH3CH;y, CHz;CH,CH,,
CH{CH;) 2, CH,CHzCH,CH;,, CH2CH (CH3) 2, CH (CH,) CH,CH;,
€H(CH3)3, -CN y CF3; vy
R’ es seleccionado de H, CHi, y CHzCﬁ3.

34. Un'proceso para preparar un compuesto de la férmala IIIb:
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5
caracterizado porque comprende:
(g) poner en contacto un compuesto de la férmula III con
un R™-reactivo met&lico para formar un compuesto de 1la Y
férmula IXIIc;
10
Rll
J-\ N >
N
/ T
[ D
110
en donde:
15 el anillo D es seleccionado de fenilo, 2-fluorofenilo, 3-
clorofenilo, y 4-metoxifenilo:
- R'® es seleccionado de CH;, CH;CHy, CH;CH,CHy, OCHa,
OCH,CH,;, OCH>CH2CHa;, OCH({CH;) 5, OCH2CH;CH,;CHa, OCH {CH3 ) CHaCHa,
OCH2CH(CH;3)}3, y OC(CHj3}3;
20 R'™® es alquilo de Cj.;

el anillo A esti substituido con 0-1 R%;
R' es seleccionado de H, OH, OCH;, OCH,CH;, OCH;CH,CHj3,
OCH(CH3)2, F, Cl, Br, I, CHs, CH;CH3, CH;CH,CH;, CH(CH;),,

CHzCH,CH2CH3, CHCH(CH;)2, CH(CH3)CH,CH3;, CH (CHi3)i, -CN, y CF;.
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RESUMEN DE LA INVENCION

Se describe un proceso novedoso y compuestos intermedios
del mismo para fabricar 4,5-dihidro-pirazolo[3,4-clparid-2-
onas del tipo mostrado posteriormente a partir de las fenil

5 hidracinas apropiadas.

N N

B
10 e

Estos compuestos puede ser itiles como inhibidores del factor

Xa,

42N\
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See the Annex to Form PCT/AB/301 and, for detalls about the applicable time limits, Office by Office, see the PCT Appiicant's
Guide, Voluma Il, National Chaptars and the WIPQ Internet sits.

Name and malling address of the Intarnational Searching Authordty | Authorized officer

Tel. (+31-70) 340-2040, Tx. 31 651 spo ni,

T« Europaan Patent Otfice, P.B. 5818 Pztentlaan 2 . \
_0))) NL-2280 HV Riswijk Federico Bonomelli
== Fax: (+31-70) 340-3016

Form PCT/ISA/220 {January 2004}
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NOTES TO FORM PCT/ISA/220 /\\{\ ‘\
These Notes are intendad to give the basic Instr sctions concerning the Niing of amendments under article 19. The
Notas are basad on the raquirements of the Patent Cooparation Trealy, the Regulations and the Administrative Ifstructions

under that Treaty. In case of discrepancy batween thase Notes and those requiremants, the latter are applicable. For more
detalled information, see also the PCT Applicant's (Guide, a publication of WIPQ.

Inthase Notes, "Article”, "Rule”, and "Section” rafer 1o the provisions of the PCT, the PCT Regulations and the PCT
Administrative Instructions, respactively. .

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19

The applicant has, alter having received the intemational saarch report and the writien opinlon of the International
Searching Authorlty, one opportunity o amend the laims of the International application. It should however be emphasized
that, since all pans of the intemational application {dalms,dascription and drawings) may be amended during the
International preliminary examination procedure, there is usually no need to fils amendmants of the clalms under Article 19
except whare, 8.g. the applicant wants tha latter to 2e published for the purposes of provislonal protaction or has another
reason for amending the claims before Internationa’ publication. Furhermore, it shouid be emphasized that provisional
protection Is avaliable in some States only (see PCT Appllcant's Gulde, Annexes B1 and B2).

Ths attentlon of the applicant Is drawn to the fact thal amsndments to the claims under Article 12 are not allowed where
the International Searching Authority has declared, under Articte 17(2), that no Intarnational search report would ba
ectablished (see PCT Appilcant's\Guide, Volume I/A, paragraph 296).

What parts of the International application may >e amended?
Under Article 19, only the clalms may be amended.

During the International phasa, the ctalms may alsc be amended {or'turther amendad) under Aricle 34 before
the International Preliminary Examining Authorlty, The description and drawings may only be amended under
Arlicle 34 before the International Examining Authority. )

Upon antry Into the national phase, all paris of the Intamational application may be amended undar Articla 28
or, whers applicable, Article 41,

When? Within 2 months from the date of fransmitial of the Internationat search report or 16 months from the priority
date, whichevar time limit expires later. It should be noted, however, that the amendments will be consldered
as having been recalved on time If ‘hey are recelved by the International Buraau after the explratlon of the

applicabie tima limit but betore tha somplation of the technical preparations for International publication
{Rule 46.1). .

Whare not to file the amendmenis?

The amendments may only be flied with the International Bureau and not with the receiving Office or the
International Searching Authority (Fule 46.2).

Where a demand for International preliminary examination has besn/is flled, see below.

How? Either by canceliing one or more entire claims, by adding one or more new claims or by amending the text of
one or more of the claims as flled. -

A raplacement shest must be submitted for each shest of the claims which, on account of an amendment or
amendments, diffarg from the shee! originally filed.

All the claims appearing on a replacement sheet must be numbared In Arable numerals. Where a clalm Is
cancelled, no renumbering of the other gaimg ls required. In all cases where claims are renumbered, they must
be renumbered congsacutively {Administrative Instructions, Section 205(b)).

The amendments must be made In the language In which the international application is to be published.

What documents must/may accompany the amendments?
Lettor (Sectlon 205(b)):
The amendments must be submitted with a Iatter.

The tetter will not be publishad with the intamational application and the amended claims. It should not be
confussed with the "Statament under Article 18(1)" (sas below, under "Statement under Article 19(1)").

The letter must be In English or French, at the cholce of the appilcant. Howevar, if the ianguage of the

international application is Englich, the letter must ba In Engligh; if the Ianguage of the International application
is French, the letter must be In French,

Notes to Form PCT/ISA220 (first sheet) (January 2004)
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PATENT COOPERATION TRE~ .Y

PCT

INTERNATIONAL SEARCH REPORT

=
A

{PCT Article 18 and Rules 43 and 44)

Applicant's or agent's flie referance FOR FURTHER see Form PCT/ISAZ220 .
10281 PCT ACTIE)N as well as, where applicable, item 5 below, :

Intarnational application No. Intemational filing date (day/month/year) (Earliest) Priority Date (day/month/vear) [ .
PCT/US2005/034511 27/09/2005 28/09/2004 i
Applicant !

BRIS'I"'OL—MYERS SQUIBB COMPANY

This intemational search report has baen prepared by this International Searching Authorlty and is transmittad to the applicant
according o Articls 18. A copy Is being transmitted to the Intemnational Bursau, ;

This Intemational search report conslsts of a total of [ _ sheels.
IE Itls alsa accompanied by a copy of each prior art decument clied In this raport.

T

1. Basis of the report
a. With regard to the Ianguage, the Internat-onal search was carried out on the basls of: _
L;_' tha intarnational application in the tanguage In which It was filed :

D a translation of the International appllcation into . which is the language !
of a translation furnished for the purposes of Intermational search (Rules 12.3{a) and 23.1(b))

b. D With regard io any nucieotlde and/or amino acid sequence disclosad In the international application, sas Box No, |.

2. [[] certain claims were tound unecarchable (See Box No. 1)

a. [X]  unity of Invention s lacking (see Box No i)

4, Wit regard to tha ttle,
[X] the textis approvad as submitted by the applicant
[ 1  the text has been eatabiished by this Authority to read as follows:

pm e e = — .

e

5. With regard 1o the abstraet,
[X] the textis approved as submitted by the applicant

|:| the text has been established, aczording to Rule 38.2(b), by this Authorlty as It appears In Box No. IV. The applicant !
may, within one month from the cate of malling of this international search report, submit comments to this Authorlty

-

8. Wilh regard fo the drawings, ' :

a. the figure of the drawings to be publishad with the abstract Is Flgure No. !
[]  assuggested by the appiicant ;.

D as salectad by this Authon'ty. bacause the applicant failed to suggest a figure i

[]  assaiected by this Authorlty, because this figure batter characterizes the invention
b. [C]  none of the figures Is to be publishad with the abstract

Form PCT/ISA/210 {first sheet) (April 2005) r
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"' TERNATIONAL SEARCH REPORT

[ N33

Intemnational applicgtion.No

PCT/USR0Ye7034511

. CLASSIFICATION OF SUBJECT MATTER

TNV T COTDATI 00 eIk R1/437

AB1P7/02

AN

According to Imemational Patant Ciassification (IPC) or to both national classilication and IPC

B. FIELDS SEARCHED

co7p -

“Mimmum documanialion searchad (Glassilication syslem jollowad by clasalficatlon symbols)

Locumentalton saarched other than minimum documantalion 1o the exient thal such documanis are Included in the tiekis searched

"Elecironic dala base consulied during tha international search (name of dala base and, where practical, search lerms used}

EPO-Internal, CHEM ABS Data, BEILSTEIN Data, WPI Data, PAJ

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Calegory’ | Chalion of documant, wilh Indication, where appropriate, of the relavant passages Relevant (o claim No,
X WO 03/026652 A (BRISTOL-MYERS SQUIBB 1-16,34
COMPANY; PINTO, DONALD; QUAN, MIMI; ORWAT,
MICHAE) 3 April 2003 (2003-04-03)
cited in the application
examples 108,129
Y _ examples 27,29,33 17-33
X example 27 .33
Y US 2003/181466 A1 (ZHOU JIACHENG ET AL) 1-16,34
25 September 2003 (2003-09-25)
cited in the application
example 47
Y WO 03/049681 A (BRISTOL-MYERS SQUIBR 1-16,34
COMPANY; ZHOU, JIACHENG; OH, LYNETTE M.,;
MA, PHI) 19 June 2003 (2003-06-19)
examples 45-47,55
Y examples 55,56 17-33
-

m Further documents are listed In the conlinuation of Box C.

E See palent tamily annex.

* Special celegorles of cited documants :

*A* document defining the generad state of the arl which s not
congidered to be of pariicutar relevance

*E* earlier document but published on or after the Inlernatlonal
Ming date

L' document which may throw doubis on pﬂomy' claim{g) or
which Is cited to establish the publication date of anather
cliation or othar special reason (as speciisd)

*Q" documant referring 10 an oral disclosure, use, exhlibitlon of
other means

“P* documeni publishad prior to the Internailonal filing date bul
later than the priority dale claimed

*T* later document published afler the International Ming dale
or priority date and not In conltict with the application but
cltad 10 undersiand tha prindple or theary underlying lhe
Invention

X° document of particular relavance; the claimed Invention
cannol be coneldered novel or canncl be considered 1o
Involve an Inventive siap when the document Is taken alona

*Y* decument of particular relevance; the claimed Invention
canno! be conslderad 1o Involve an Inventiva slep whan the
document Is combined with one or more olher such docu—

ments, such comblnation being obvious 10 a person ekdlied
in the art.

‘8" document member of the same patent family

[ Dale of the actual complstion of the International search

20 November 2006

Date of malling of the inlemational search repon

30/11/2006

Name and mailing eddress of tha ISA/

Europaan Patenl OMice, P.B, 5816 Patentlaan 2
NL - 2280 HV Rljswijk

Tel. (+31-70) 340-2040, Tx. 31 651 epo i,
Fax: (+31-70) 340-3016

Authorized officer

Zellner, Armin

Fonm PCTASA/210 (second sheet) {Amit 2005)
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I""“TERNATIONAL SEARCH REPORT

AN

intematlonal appfical ]
PCT/US2 4511
C{Continuation). DOCUMENTS CONSIDERED TO BE. RELEVANT N\
Category* | Citatlon of document, with Indication, where appropriale, of the relevant pasgages Relavanl 10 claim No.
E WO 2006/036927 Al (USA) 17-33
6 April 2006 (2006-04-06)
example 1
E US 2006/069085 Al (ZHAO, RULIN ET AL) 17-33

30 March 2006 (2006-03-30)
example 38

CE—arT———y=—

Fomm PCTASA%210 jeontinuation of second ehest) (April 2005)
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In\er‘;\albonal application No.
INTERNATIONAL SEARCH REPORT PCT/US2005/034511

Box Il Observations where certain ¢laims were found unsearchable (Continuation of item 2 of first sheet)

Thisdntamational Search Report has not been astzblished In respect of certaln clalms under Arlicie 17(2){a) for the following reasons:

1. [:I Clatms Nos.: :
bacause they relate to subject matter not -equired to be searchsd by this Authority, namegly:

2. D Clalms Nos.:

because they relate to paris of tha Internstional Application that o not comply with the prascribed requirements to such
&an extent that'no meaningful Intemational Search can be carrled out, specilically:

a. D Clalms Nos.:
because they are dependant claims and era not dratted In accordance with the sacond and third sentences of Rule 6.4(a).

Box lll Observations where unity of invention is lacking (Continuation of hem 3 of first sheet)

This Internatlonal Searching Authority found multip'e fnventions in this Intemnational application, as follows:

see additional sheet

1. II' As all requirad additional search fess wern timely paid by the applicant, this Intemational Search Report covers all
searchable claims,

n

. D As all searchable clalms could be saarched without effort justitying an additional tes, this Authorlty did not invite payment
of any additional tes.

a. D As only some of the raquired additional search fees were limely paid by the applicant, this International Search Report
covers only these clalms for which lees ware paid, specifically clalms Nos.:

4, Ne required addltional saarch fees ware timety paid by the applicant. Consequently, this International Search Report Is
restricted to the Invention first mentionad in the claims; It Is covered by claime Nos.:
Remark on Protest D The additional saarch fees were accompanied by the applicant's protast,

D No prolest accompaniad the payment of addiional search fses.

Form PCT/ISA/210 (continuation of first shest {2)) {January 2004)
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Internationa! Application No. PCT/US2005 /034511

FURTHER INFORMATION CONTINUED FROM PCTASA/ 21(

This International Searching Authority found muitiple (groups of)
inventions in this international application, as follows:

1. claims: 1-16,34

A process for preparing a compound of formula IIIa and a
process for preparing a compound of formula IIIb

2. claims: 17-32

A process for preparing a compound of formula IIIc

3. claim: 33

A process for preparing a compound of formula IV
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MTERNATIONAL SEARCH REPORT

Infermation on paient tamily members

Al
/ﬁ%\{lmul apbilcation No

AN

PCT/US2005/034511
Patent document Publization Patent tamily Publication
cited In search report data member(s) date
WO 03026652 A 03-04-2003 BR 0212726 A 03-08-2004
CA 2461202 Al 03-04-2003
CN 1578660 A 09-02-2005
EP 1427415 Al 16-06-2004
HU 0402463 A2 28-04-2005
JP 2005507889 T 24-03-2005
MX  PA04002526 A 31-05-2004
NO 20041163 A 03-05-2004
ZA 200402184 A 03-05-2005
US 2003181466 Al 25-09-2003 US 2005245566 Al 03-11-2005
W0 03049681 A 19-206-2003 AU 2002346624 Al 23-06-2003
BR 0214845 A 07-12-2004
CN 1639147 A 13-07-2005
EP 1467984 A2 20-10-2004
HU 0500109 A2 30-05-2005
JP 2005511712 T 28-04-2005
MX  PAD4005508 A 06-12-2004
WO 2006036927 Al 06-04-2006 US 2006069118 Al 30-03-2006
US 2006069085 Al 30-03-2006  NONE

Form PCTASA/210 {palert family annax) (April 2005)
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PATENT COOPERATION hs@#’/ 11

From the
INTERNATIONAL SEARCHING AUTHORITY

PCT

WRITTEN OPINION OF THE
see form PCTASA220 INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

Date of mailing
(dayinonth¥ear) see form PCTASAR10 (second shegt)

Applicant's or agent's file reference . FOR FURTHER ACTION

see form PCTASAR220 See paragraph 2 balow

International application Ne. International filing date (dayfnonthiear) Priority date (daysmonthiear)
PCTAIS2005034511 27.09.2005 28.09.2004

Intemational Pateni Classification (IPC) or both natinnal classification and IPC

INV. C07D471/04 A61K31/437 A61P7L2

Applicant
BRISTOL-MYERS SQUIBB COMPANY

1. This opinion contains indications relating to the following items:

Box No. | Basis of the opinion
Box No. It Priority
Box No. Il Non-establishment of opinion with regard to novelly, invenlive stap and industrial applicability

Box No. IV Lack of unity of invention

BoxNo.V  Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive stap or industrial
applicability; citations and explanations supporting such statement

Box No. VI Caertain documents cited
Box No. VIi  Certain defects in the ‘nlernational application

REd RO0X

Box No. VIl Certain observations cn the international application

2. 'FURTHER ACTION

If a demand for international preliminary examination is made, this opinion wil usually be considered 1o be a
writlen opinion of the International Prelirinary Examining Authority ("IPEA"). However, this does not apply where
the applicant chooses an Authority other than this one fo be the IPEA and the chosen IPEA has notited the

Internalional Bureau under Ruls 66.1bis{b) lhat written opinions of this International Searching Authority
will not be so considered,

If this opinion is, as provided above, cor sidered lo ba a written opinion of the IPEA, the applicant is invited to
submil to the IPEA a written reply together, whers appropriate, with amendments, before the expiration of three

months from the date of mailing of Form PGTASA220 or before the expiration of 22 months from the priority date,
whichever expires later.

For further options, sea Form PCTASAZ20.
3.  Forfurther details, ses notes to Form PCTASAZ20,

e — =t Tl —— = -~
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Name and mailing address of the ISA: Authorized Officar
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i
Tel. +49 89 2399 - 0 Tx: 523656 epmu d Y #
Fax: +49 89 2399 - 4465 Telophone No. +49 89 2399.8078 L Sl

European Patent Office ) ] :
D-80298 Munich Zeliner, Armin 0’» :
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCTAUS2005034511

-

Box No.| Basis of the opinion

1. With regard to the language, this opinion has been established on the basis of the international application in
the language in which it was filed, unless otherwise indicated under this item.

L} This opinion has been established on the basis of a transiation from the original language into the following
language , which is the language of a transiation furnished for the purposes of international search
{under Rules 12.3 and 23.1(b)). .

2. With regard to any nucleotide and/or amino acid sequence disclosed in the international application and
necessary to the claimed invention, this opinion has baen established on the basis of:

a. type of material:
O asequence listing
0O table(s) related to the sequence listing

b. format of material;
O in written format
0O in computer readable form

c. time of filingfurnishing:
O contained in the international application as filed.
[ filed together with the internaticnal application in computer readable form.
O furnished subsequently to this Authority for the purposes of search.

3. O In addition, in the case that more than one version or copy of a sequence listing andbr table relating thereto

. has been flled or furnished, the required statements that the information in the subsequent or additional

copies is identical to that in the application as filed or does not go beyond the application as filed, as
appropriate, were furnished.

4. Additional commenis:

Form PCTASA/237 (January 2004)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/US2005/034511

The application thus comprises the foliowing groups of alleged inventions:

Group 1 (claims 1-16, 34):

A process for preparing a compound of formula lla and a process for preparing a compound
of formula lilb.

Group 2 (claims 17-32):
A process for preparing a compound of formula lic.

Group 3 (claim 33):
A process for preparing a compound of formula IV.

group 1:
itemV
1. Novelty (Art. 33(2) PCT)

1.1. Document D1 discioses the preparation of 3-(1-Hydroxy-1-methyl-ethyl)-1-(4-methoxy-
- phenyl)-6-[4-(2-ox0-2H-pyricin-1-yl)-phenyi]-1 ,4,5,6-tetrahydropyrazolo[3,4-c]pyridin-7-
one (p. 283, example 108) and a compound wherein (4-methoxy-phenyl) is replaced by
(3-Chloro-phenyl) (p. 294, example 129). These compounds fall within the scope of a
compound of formula Illa of independent claim 1 and Iilb according to claim 16 of the
present application. Examplz 108 is prepared according to example 107. It would thus
appear that it is prepared by contacting the corresponding ester (3-carboxylic acid ester)
with MeMgBr (a R™-metal reagent according to the present application) wherein the said
ester appears to be prepared {in analogy to the ester used in example 107: see example
18) via reaction of a "the iodo compound from part D" and hydroxypyridine (which
replaces delta-valerolactam of example 18). "The iodo compound from part D" is
prepared via reaction of the product of part B, i.e. 1-(4-iodo-phenyl)-3-morpholin-4-yl-5,6-
dihydro-1H-pyridin-2-one, with the reaction product, i.e. the hydrazone, from part C.

Form PCT/AISA/237 (Separate Sheet) (Sheet 2) (EPO-Janunry 2004)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/US2005/034511

1.2.

2.1.

2.2.

The process according to C1 thus comprises (a) contacting a compound of formula |
(D1: "the hydrazone", part C, see above) with a compound of formula Il (D1: 1-(4-iodo-
phenyl)-3-morpholin-4-yi-5,6-dihydro-1H-pyridin-2-one) in the presence of a first base
(D1: triethylamine) to form a compound of formula Il {D1: Part D); (b} contacting a
compound of formula lll {(D)1: ester used as starting material in example 108) with an
R™-metal reagent (D1: MeMgBr) to form a compound of foemula lila (examples 108 and
129). The present wording of claim 1 thus covers the process disclosed in D1, the
subject-matter of the said claim 1 is not novel within the meaning of Art. 33(2) PCT. The
same applies to claims 2-8, 10, 12 and 14, .

The subject-matter of present claims 9, 11, 13, 15, 16 and 34 appears to be novel with
respect to the disclosure of document D1.

Inventive step (Art. 33(3) PCT)

Claims 9, 11, 13, 15, 16 and 34 contain features which are not explicitly disclosed in D1,
It would appear, however, that the skilled person would consider these features as
obvious alternatives for the features disclosed in D1 in connection with the preparation
of compounds according to examples 108 and 129, respectively. The presence of an
inventive step can thus not be acknowledged for these claims.

Documents D2 and D3 both disclose the first step according to-present claim 1 (D2: ex.
47, D3: examples 45-47, example 55). Since the transformation of an ester group into
a group -C(R1a){R1b)CH by reaction with & Grignard reagent is a well-known reaction
to the skilled person and 1o surprising effect appears to be demonstrated with this
reaction, the presence of an inventive step cannot be acknowledged for claim 1 at the
present stage. Dependent claims 2-15, as well as claims 16 and 34 would furthermore
not appear to contain additional features which can be taken as a basis for inventive step
either. The application therefore does not meet the requirements of Art. 33(3) PCT.

group 2:.

itemV

Form PCTASA/237 (Separate Sheet) (Sheet 3) (EPO-January 2004)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING

AUTHORITY (SEPARATE SHEET) PCT/US2005/034511
3.7 Novelly (Art. 33(2) PCT)

A process according to claim 17 of the present application woud not appear to be
disclosed in any of the cited documents. Novelty can thus be acknowledged for the
subject-matter of present claims 17-32.

Inventive step (Art. 33(3) PCT)

Document D1 discloses the preparation of a compound of formuia ¢ according to claim
17, starting from an iodo compound (preparation see ex. 18, part D) by attaching the
oxo-pyridinyl-moiety (D1: example 27, step A; see also example 33). The preparation
according to present claim 17 follows a different sequence, i.e. first attachment of the
oxo-pyridinyl-moiety, followed by cyclisation. The effect of the changed reaction
sequence does not appear to be mentioned in the application documents on file. The
objective technical problem to be solved can thus only be considered as to provide an
alternative method for the preparation oc compounds of formula lllc. Since the
compounds are known, it would appear that changing the reaction sequence with
respect to document D1 car onyl be considered the result of routine experimentation for
the skilled person. The presence of an inventive siep can thus not be acknowledged.
The same reasoning applies with respect to examples 55 and 56 of D3. Since claims 18-
32 would not appear to contain additional features which can be taken for a basis in
order to acknowledge the presence of an inventive step either, the said claims do not
meet the requirements of Art. 33(3) PCT.

group 3:

item V

5.

Novelty (Art. 33(2) PCT)

Document D1 discloses it example 27, step B, the preparation of a compound IV
starting from a compound Ilic according to present claim 33. It appears the reaction is
identical to the claimed reaction. Novelty can thus not be acknowledged.

Form PCTASA/237 (Separate Sheet) (Sheet 4) (EPO-January 2004)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCTAS2005034511

Box No. IV Lack of unity of invention

.1. B Inresponse to the invitation (Form PCTASA/206) to pay additional fees, the applicant has:
paid additional fees.
[J paid additional fees under protest.
{0 not paid additional fees.
2. [0 This Authority found that the requirement of unity of invention is not complied with and chose not to invite
the applicant to pay additional fees.

3. This Authority considers that the requirement of unity of invention in accordance with Rule 13.1, 13.2 and 13.3 is

O complied with
& not complied with for the following reasons:
see separate sheet
4. Consequently, this report has been established in respect of the following parts of the international application:
D all parts. '

D the parts relating to claims Nos.

Box No.V  Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or
industrial applicability; citations and explanations supporting such statement

1. Statement

Novelty {N) Yes: Claims 9,11, 13, 15, 16 and 34
No: Claims 1-8, 10, 12, 14 and 33

Inventive step (IS) Yes: Claims
No: Claims 1-34

Industrial applicability (1A) Yes: Claims 1-34
No: Claims

2. Citations and explanations

see separate sheet

Form PCTASA/237 (January 2004)
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WRITTEN OPINION OF THE internatignal application No.
INTERNATIONAL SEARCHING AUTHORITY PCTAIZ2005034511

Box No. Vil Certain defects in the international application

The following defects in the form or contents of the international application have been noled:

see separate sheet

Box No. VIl Certain observations on the international application

The following observations on the clarity of the claims, description, and drawings or on the question whether the
claims are fully supported by the description, are made:

see separate sheet

Form PCTASA/237 (January 2004)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING '
AUTHORITY (SEPARATE SHEET) PCT/US2005/03451 1

The following documents (D) are referred to in this communication; the numbering will be ad
hered to in the rest of the procedure:

D1: WO 03/026652 A (BRISTOL-MYERS SQUIBB COMPANY; PINTO, DONALD:
QUAN, MIMI; ORWAT, MICHAE) 3 April 2003 (2003-04-03) cited in the application

D2: US 2003/181466 A1 (ZHOU JIACHENG ET AL) 25 September 2003 (2003-09-25)
¢cited in the application

D3: WO 03/049681 A (BRISTOL-MYERS SQUIBB COMPANY: ZHOU, JIACHENG;
OH, LYNETTE M.,; MA, PHI) 18 June 2003 (2003-06-19)

D4: WO 2006/036927 A1 (USA) 6 April 2006 (2006-04-06)

D3: US 2006/069085 A1 (ZHAO, RULIN ET AL) 30 March 2006 (2006-03-30}

The present application relates to a process for the preparation of substituted 4 5-dihydro-
pyrazolo[3,4-c]pyrid-2-ones.

item IV

Independent claims 1, 16 and 34 claim for a process for preparing compounds containing a
group -C(R1a}{R1b)OH at position 3 of the 7-oxo-tetrahydro-pyrazolopyridine moiety
(compounds llfa and IlIb). Independent claims 17 and 33 claim for a process for preparing
+ compounds having a group -C(O)R1a (compound llic) or a group -C(O)NH-R5 (compound 1V),
respectively. The application thus relates to three different technical problems, i.e. the
preparation of three different classes of chemical compounds. For the guestion of unity, it is
relevant if the technical problems and the soiutions thereof have a technical relationship
involving one or more of the same or corresponding special technical features, i.e. features
that define a contribution which each of the inventins makes over the prior art. The common
feature linking the said groups of alleged inventions is the compound containing a group
-C(O)R1a (Il or llic). These compounds, however, are known in the art (see WO-A-03
026652, starting materials for examples 108 and 129). This feature can therefore not be
considered a special technical feature within the meaning of Rule 13.2 PCT and, by
consequence, the application lacks unity (Art. 17(3)a PCT).

Form PCT/ISA/237 (Separate Sheet) {Sheet 1) (EPO-January 2004)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING

AUTHORITY (SEPARATE SHEET) PCT/US2005/034511
all groups:

6. Industrial applicability (Art. 33{4} PCT)

Can be acknowledged for claims 1-34,

item VI

Documents D4 and D5 were published after the'filing date of the present application and
are therefore not considered in the international phase.

item VIl

Contrary to the requirements of Rule 5.1(a)(ii) PCT, the relevant background art

disclosed in document D3 is not mentioned in the description, nor is this document
identified therein.

item VIl

7. Present claim 3 is unclear (Art. 6 PCT). According to claim 1, ring A carries a substituent
"B" whereas claim 3 defines ring A being unsubstituted.

8.  The dependency of claim 15 is unciear (Art. 6 PCT).

9. Claim 16 refers to a compound of formula lIb (line 9), which appear sto be wrong (Art.
6 PCT).

10.  Claim 34 is unclear (Art. 6 PCT). It would appear that, in step (g) a compound of formula
"llic” is contacted with a compound of formula "iitb"?

Form PCTASA/237 (Separate Sheet) (Sheet 5) (EPC-January 2004)
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r.I‘RATADO DE COOPERACION EN MATERIA DE PATENTES

PCT

REPORTE DE BUSQUEDA INTERNACIONAL
(Articulo 18 y Reglas 43 y 44 del PCT)

Referencia de archivo del solicitante o apoderado : PARA UNA ACCION ver formulario PCT/ISA/220
10381 PCT ADICIONAL y en su caso, el ftem 5 de abajo
No. de solicitud internacional: |Fecha de presentaci6n internacional (dfa/mes/afio) : |Fecha de prioridad (la més
antigua)(dia/mes/afio) :
PCT/US2005/034511 27/08/2005 . 28/09/2004

Solicitante ;
BRISTOL-MYERS SQUIBB COMPANY

Este reporte de blisqueda internacional ha sido preparado por esta Autoridad de Biisqueda Internacional y se transmite al
solicitante de acuerdo al Artfculo 18. Una copia se transmite a la Oficina Internacional.
Este reporte de blisqueda internacional consiste de un total de _ 6 _ hojas.

X También estd acompafiado de una copia de cada documento de la técnica previa citado en este reporte.

1. Bases del informe
a. Con respecta al idioma, la bisqueda internacional se ha realizado sobre Ias bases de :
[&1 la solicitud Internacional en el idioma en el cual se presentd.
O una traduccién de la solicitud internacional a » el cual es el idioma de traduccién
suministrado para las propuestas de a bisqueda internacional (Reglas 12.3(a) ¥ 23.1(b)).

b. O Con respecto a las secuencias de nucleétitlos y/o aminodcidos divulgadas en la solicitud internacional, ver bloque No I.
2. [T Algunas reivindicaciones no pueden ser objeto de bisqueda (ver bloque No. I1).
3. [@ Falta de unidad de invencién (ver blogque No. IT]).

4. Con respecto al titulo,
@ el texto se aprueba seg(in fue remitido por el solicitante.
O el texto ha sido establecido por esta Autoridad con la siguiente redaccién:

5. Con respecto al resumen,
(8] el texto se aprueba segiin fue remitido por el sclicitante.
O el texto ha sido establecido por esta Autoridad de conformidad con la regla 38.2(b) como aparece en bloque No IV. Ei

solicitante puede prescntar observaciones a esta Autoridad en el plazo de un mes a contar desde la fecha de expedicién del
presente informe de biisqueda Internacional, sorneter comentarios a esta Autoridad.

6. Con respecto a los dibujos,
a. la figura de los dibujos a publicar junto con el resumen de la Figura No.
O propuesta por el solicitante.
O Debido a que el solicitante fracaso en sugerir una figura.
. [ Debido a que esta figura caracteriza mejor la invenci6n.
b. O no debe publicarse ninguna figura con el resumen.

FORMATO PCT7210(primera hoja)(Abril 2005)
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No. de solicitud internacional
PCT/US2005/034511

A. CLASIFICACION DEL SUJETO MATERIA
INV. C07D471/04 A61K31/437 A61P7/03

De acuerdo a la Clasificacidn Internacional de Patentes (IPC) o a la clasificacién nacional y a la IPC

B. CAMPOS INVESTIGADOS ]

Documentacién mfnima buscada (sisterna de clasificacién seguida por [os simbolos de clasificacién)
Cc07D

Documentacidn buscada diferente a la documentacidn minima, a la exiensién que teles documentos estdn incluidos en los campas buscades

Base de datos elecu-dnioos cansultades durante la bisqueda internacional (nombre de Ta base de datos y, en donde sea préctico, términos de biisqueda utilizados)
EPO-Internal, CHEM ABS Data, BEILSTEIN Data, WPI Data, PAJ

C. DOCUMENTOS QUE SE CONSIDERA QUE SON RELEVANTES

"E" documento anterior publicado en o después de la fecha de presentacién

Categorfa | Cita del documento, con indicacitn, en donde sca apropiado, de los pasajes relevantes Relevante pam la
Reivindicacién No.
X WO 03/026652 A (BRISTOL-MYER3 SQUIBB 1-16,34
COMPANY; PINTO, DONALD; QUAN, MIMI; ORWAT,
MICHAE) 03 Abril 2003 (2003-04-03)
Citado en la solicitud
Ejemplos 108, 129
Y Ejemplos 27, 29, 33 17-33
X Ejemplo 27 33
Y US 2003/181466 Al (ZHOU JIACHIENG ET AL) 1-16, 34
25 de septiembre 2003 (2003.09.25)
citado en la solicitud
ejemplo 47
b 4 WO 03/049681 A (BRISTOL-MYERS SQUIBB 1-16,34
COMPANY; ZHOU, JIACHENG; OH, LYNETTE M., ;
MA, PHI) 19 Junio 2003 (2003-106-19)
ejemplos 45-47, 55
Y ejemplos 55, 56 17-33
—f—
Documenios adicionales se culistan en Ia continuacién del bloque C X | ver documentos de Ia familia de patentes en el anexo
* Cateporfas especiales de los documentos citados "T" documento posterior publicado después de Ia fecha de presentacion
"A" documento que define ¢l cstado general de 1a 1écnica el cual nc se considera Internacional o fecha de prioridad y no en conflicto con la solicitud, pero
| ) citado para entender el principic o teorfa fundamental de la invencidn,
‘ ser de particular relevancia. :

“X" documento de relevancia particular; la invencidn reivindicada no puede ser
considerada nueva o no se puede considerar que involucre una clapa

Oficina de Patentes Europea-P.B. 5818 Patentlaan 2
NL-2280 HY Rijswijk

Tel. (+31 70) 340 — 2040 Tx: 31 651 epo nl

Fax: (+31 70) 340 - 3016

internacional. inventiva cuando el documento es considerado de manera aislada.

"L" documento el cual pucde arrojar dudas sobre la(s) reivindicacidn(es) de "Y* documento de particular relevancia; no se puede considerar que la invencidn
prioridad o &l cual se cita pan‘l establecer la fecha de publicacién de otra cita u involucre una ctapa inventiva cuando el documento es combinads con uno o
otra razdn especiai (como se especifica) mds de tales documentos, tal combinacién serfa obvia para una persona

"0 documento que se refiere & una descripcion oral, uso, exhibicién u otro medio cxperimentada en la técnica.

"P" documento publicado antes de !a fecha de presentacién intermacional pero "&" documento miembro de la misma familia de patentes.

después de la fecha de prioridad reivindicada. .
Fecha de la terminacién real de la biisquesda internacional Fecha de envio del reporte de bisqueda internacionak
20 Noviembre 2006 30/11/72006
Nombre y direccién de correspondencia de la ISA/ Funcionario Autorizado

Zellner, Armin

FORMATO PCT/ISA/2 H0(segunda hoja) (Enero 2004)
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X

No. de solicitud
internacional

PCT/US2005/034511

C. (Continuacién) DOCUMENTOS QUE SE CONSIDERA QUE SON RELEVANTES

Catcgorla

Cita del documento, con indicacidn, cn donde sea apropiado, de los pasajes relevantes

Relevante para la
Reivindicacién. No.

E WO 2006/036927 Al (USA)

6 Abril 2006 (2006-04-06) :
ejemplo 1

E US 2006/065085 Al (ZHAO, RULIN ET AL)
30 de Marzo 2006 (2006-03-30)

ejemplo 3B

17-33

17-33

Formato PCT/ISA/210 (continuacién de la segunda hoja)(abril 2005)
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REPORTE DE BUSQUEDA INTERNACIONAL No. de solicitud internacional
PCT/US2005/034511

Bloque 1I Observaciones en donde ciertas reivindicaciones se encontraron inescrutables (Continuacién del ftem 2 de la
primera hoja)

Este reporte internaciohal no ha sido establecido con respecto a ciertas reivindicaciones bajo el Articulo 17(2) del PCT por las
siguientes razones:

1. O Reivindicaciones Nos.:
debido a que se relacionan con temas que no requieren ser buscados por esta Autoridad, a saber:

2. Reivindicaciones Nos.:
debido a que se relacionan con partes de la solicitud :nternacional que no cumplen con los requerimientos prescritos a tal
extensién que ninguna biisqueda internacional significativa se puede llevar a cabo, especificamente:

3. [ Reivindicaciones Nos.:

debido a que son reivindicaciones dependientes y no estén redactadas de acuerdo con las segundas y terceras oraciones de
la Regla 6.4(a).

Bloque 111 Observaciones en donde se carece de unidad de la invencién (Continuacién del item 3 de la primera hoja)

La Autoridad de Biisqueda Internacional encontré miiltiples invenciones en esta solicitud internacional, como sigue:

Ver hoja adicional

1. 8] Ya que todas las cuotas de biisqueda adicionales fueron pagadas a tiempo por el solicitante, este reporte de bisqueda cubre
todas las reivindicaciones escrutables.

2.0 Ya que todas las reivindicaciones escrutables pudieron ser buscadas sin esfuerzo que justifique una cuota adicional, esta
" Autoridad no invita al pago de ninguna cuota adicional.

3. O Ya que solamente algunas de las cuotas de biisqueda adicionales requeridas fueron pagadas oportunamente por el
Solicitante, este reporte de biisqueda internacional cubre solamente aquelias reivindicaciones para las cuales se pagaron
cuotas, especificamente las reivindicaciones Nos.:

4. O Ninguna cuota de biisqueda adicional requerida fue pagada oportunamente por la solicitante. Consccuentemente, este
Reporte de bisqueda internacional est4 restringido a la invencién primero mencionada en las reivindicaciones: esté
cubierta por las reivindicaciones Nos.:

Observacion en protesta [ Las cuotas de bisqueda adicionales estuvieron acompafiadas por la protesta de la solicitante.
O Ninguna protesta acompafié el pago de las cuotas de bisqueda adicional.

FormaioPCT/ISA/ZTU {continuacion de la primera hoja (2)) (Enem 2004) '
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No. de solicitud internacional PCT/US2005/034511
INFORMACION ADICIONAL QUE CONTINUA DE PCT/ISAR210

Esta Autoridad de Biisqueda Internacional encontré miltiples (grupos de) invenciones en esta solicitud
internacional, como sigue:

1. reivindicaciones: 1-16, 34

‘Un proceso para preparar un compuesto de la férmula ITla y un proceso para preparar un
-~ compuesto de la f6rmula I1Ib

2. reivindicaciones: 17-32

Un proceso para preparar un compuesto de la férmula Ilc

3. reivindicacién 33

Un proceso para preparar un compuesto de la férmula IV




REPORTE DE BUSQUEDA INTERNACIONAL

. A3

No. de solicitud internacional

Informacidn sobre los miembros de la familia de paientes PCT/US2005/034511
Documento de patente citado enel |Fecha de publicaci6n Miembro(s) de 1z familia de patente(s) |Fechade
reporte de bisqueda publicacién

WO 03026652 A 03-04-2003 BR 0212726 A 03-08-2004

CA 2461202 Al 03-04-2003

CN 1578660 A 09-02-2005

EP 1427415 Al 16-06-2004

HU 0402463 A2 28-04-2005

JP 2005507889 T 24-03-2005

MX PAQ04002526 A 31-05-2004

NO 20041163 & 03-05-2004

ZA 200402184 A 03-05-2005

Us 2003181466 Al 25-09-2003 US 2005245566 Al 03-11-2005

WO 03049681 A 19-06-2003 AU 2002346624 Al 23-06-2003

BR 0214845 A 07-12-2004

CN 1639147 A 13-07-2005

EP 1467984 A2 20-10-2004

HU 0500109 A2 30-05-2005

JP 2005511712 T 28-04-2005

MX PR04005508 A 06-12-2004

WO 2006036927 Al 06-04-2006 UsS 2006069118 Al 30-03-2006
WO 2006069085 Al 30-03-2006 NINGUNO

Formato PCT/ISA/210 (anexo de familia de patente) (Abril 2005)
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TRATADO DE COOPERACION EN MATERIA DE PATENTES
DE:

LA AUTORIDAD EXAMINADORA PRELIMINAR INTERNA(;IONAL
Para:

PCT

OPINION ESCRITA DE LA ADMINISTRACION ENCARGADA
Ver formato PCT/ISA/220 DE LA BUSQUEDA INTERNACIONAL

{Regla 43 bis.1 del PCT)

Fecha de envio
(dia/mes/afio) :ver formato PCT/ISA/210 {sequnda heja)
Referencia de archivo del solicitante o apoderado: [PARA CONTINUAR LA TRAMITACION

Ver formato PCT/ISA/220 Ver pérrafo 2 abajo
No. de solicitud internacional ; Fecha de presentacidn internacional Fecha de prioridad (dfa/mes/afic) :
PCT/US2005/034511 (dfa/rnes/afio): 27 .09.2005 28.09.2004

Clasificacién de Patente Internacional (IPC) o clasificacién nacional e 1IPC
INV., C07D471/04 A61K31/437 AG61P7/02
Solicitante :

BRISTOL-MYERS SQUIBB COMPANY

1. Este reporte contiene indicaciones que se relac;ionan con los siguientaes ftems:
@ Bloque I  Bases de la opini6n

[] Bloquell  Prioridad

I:l Blogue IIT  No sc establece opini6.a con respecto a novedad, paso o etapa inventiva y aplicabilidad
industrial

LY__] Bloque IV  Carencia de unidad de la invencién

@ Bloque V' Declaracién justificada bajo la Regla 43bis.1(a)(i) con respecto a novedad, etape inventiva o
aplicabilidad industrial; citas y explicaciones que apoyan tat declaracién
D Blogue VI  Cicrtos documentos ciiados

E Bloque VII  Ciertos defectos en la solicitud intemnacional

IE Blogue VIII Ciertas observaciones en la solicitud internacional

2. CONTINUACION DE LA TRAMITACION

Sl se hacs una peticlén de examen preliminar intemacicnal, esta oplnién se considerard como una opinién escrita de la Administraclén
encargada del examen preliminar Intemacional (IPEA") salvo en aquelios casos en los que el solicitante alija una Administraclén distinta
a esta, y la IPEA elegida haya notificado a la Oficina Intamacional segn lo pravisto en la Regla 66.1bis(b) que las opiniones escritas de
esta Administracidn encargada de la biisqueda Internaclonal no serdn consideradas como tales.

Si esta opinién cs, como se indica més arriba, considerada como una opini6n escrita de la IPEA, s¢ invita al solicitante a que presente

ante la [PEA una respuesta por escrilo junio con modificaciones, en su caso, antes de la expiracién del plazo de 3 meses a contar desde

la fecha de envié del formulario PCT/ISA/220 o antes de la expiracién del plazo d= 22 meses a contar desde la fecha de prioridad,
aplicindose ¢l plazo que expire mis tarde. '

Para otras opciones, ver el formato PCT/ISAS220

3. Para mis detalles, ver las notas del formato PCT/ISA/220.

Nombre y direccién de correspondencia de la ISA Funcionario Autorizado:
Oficina Buropea de Patentes, .
D-80298 Munich :
Tel +49 89 2399- O Tx. 523656 epmu d Zeliner, Armin

Fax: +49 89 2399-4465

No. telefénico: +49 B9 2399-8078

Forma PCT/ISA/237 (portada) (Enero dc 2004)
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OPINION ESCRITA DE LA ADMINISTRACION No. de solicitud internacional
ENCARGADA DE LA BUSQUEDA INTERNACIONAL PCT/US2005/034511

BLOQUE No I. Bases de la opinién

L. Por lo que respecta al idioma, esta opinién estd basada en la solicitud internacional en el idioma en el cual la solicitud
internacional fue presentada, a menos que se dé otra indicacién bajo este ftem.

O Esta opini6n esté basada en una traduccién del idioma original al siguiente idioma, que es el de una traduccién
proporcionada a los fines de la biisqueda internacional (bajo las Reglas.12.3 y 23.1 b))

2. En lo que se refiere a las secuenclas de nuclestidos y/o de aminoacidos divulgadas en la solicitud Internacional Yy,
necesarias para la invencién reivindicada, esta opini5n se ha establecido sobre la base de:

a. Tipo de material:

O una lista de secuencias
O tabla(s) relativa a la lista de secuencias

b. Formato del material:

[ por escrito
0 en sSporte legible por ordenador

c. Fecha de presentacidén/entrega:
O contenido en la solicitud internacional tal y ccmo se presentd

O presentado junto con la solicitud internacional en formato legible por ordenador
O presentado posteriormente a esta Administracién a los fines de ia blisqueda

3.0 Ademés, en caso de que se haya presentado més de una versién o copia de una lista de secuencias y/o tabla
relacionada con ella , se ha entregado la declatacién requerida de que 1a informacion contenida en las copias subsiguientes
o adicionales es idéntica a la de la solicitud tal y como se present6 o no va més alld de lo presentado inicialmente.

4. O Comentarios adicionales

@

Formato PCT/IPEA/237 (enero del 2004)
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OPINION ESCRITA DE LA ADMINISTRACION ' No. de solicitud internacional
ENCARGADA DE LA BUSQUEDA INTERNACIONAL
(HOJA SEPARADA) PCT/US2005/034511

La solicitud de esta forma ccmprende los siguientes grupos de las
invenciones afirmadas:

Grupo 1 (reivindicaciones 1-16, 34):

Un progeso para preparar un compuesto de la férmula IIIa Y un
Droceso para preparar un compuesto de la férmula IIIb

Grupo 2 (reivindicaciones 17-32):

Un proceso para preparar un compuesto de la férmula IIIcC

Grupo 3 (reivindicacién 33):

Un proceso para preparar un compuesto de la férmula IV.

grupo 1l

punto vV

1. Novedad (Articulo 33(2) del PCT)

1.1 El1 documento D1 descrike 1la preparacién de 3-(l1-Hidroxi-1-
metil—etil)—l—(4~metoxi—feni1)—6—{4—(2—oxo—2H—piridina—l—il)—
fenil]—1,4,5,6—tetreahidropirazolo[3,4~c]piridina—7—ona (p. 283,
ejemplo 108) Y un compuesto en .donde (4-metoxi-fenil) es
reemplazado por (3-cloro-fenil) (p. 294, ejemplo 129). Estos
compuestos caen dentro del alcance de la invencidén de un compuesto
de la férmula IIIa de la reivindicacidén independiente 1 y IITb de
conformidad con la reivindicacién 16 de 1la presente solicitud. E1
ejemplo 108 estd preparado de conformidad con el ejemplo 107. De
esta forma pareceria que esti preparado mediante el contacto con el
éstef correspondiente (éster del Acido 3-carboxilico) con MeMgBr
(un R™-reactivo metalico de conformidad con la presente solicitud)

en donde el éster parece ser preparado (en analogia al éster




Wb

utilizado en el ejemplo 107: ver el ejemplo 18) por medioc de 1la
reacéién de un “el compuesto de yodo de la parte D* y la
hidroxipiridina (la cual reemplaza la delta-valerolactama del
ejemplo 18}). “El compuesto yodo de la parte D" es preparado por
medio de la reacciédn del producto de la parte B, en este caso 1-(4-
yodo—fenil)—3-morfolina-4—i1—5,6—dihidro—1H—piridina—2—ona, con el
producto de reaccidn, en este caso la hidra;ona, de la parte C.

El proceso de conformidad con D1 de esta Fforma comprende (a) que se -
pone en contacto de la férmula I (D1: *“la hidrazona”, 1la parte C,
ver lo anterior} con un compuesto de la férmula II (D1: 1-(4-yodo-
fenil)—3-morfolina—4—il—5,6—dihidro-1H—piridina-2—ona) en la
presencia de una primera base (Dl: trietilamina) para formar' un
compuesto de la férmula III (Dl: Parte D); (b) poner en contacto un
compuesto de la fdérmula III (Dl: éster utilizado como material de
inicio en el ejemplo 108) cor. un R¥P-reactivo metalico (D1: MeMgBr)
para formar un compuesto del férmula IIIa (ejemplos 108 y 129). E1
textolde la presente reivindicacién 1 de esta forma cubre el proceso
descrito en D1, la materia-objeto de la reivindicacién 1 no es nueva
dentro del significado del Articulo 33(2) del PCT. Lo mismo aplica a
las reivindicaciones 2-8, 10, 12 v 14.

1.2. La materia-objeto de las presentes reivindicaciones 9,.11, 13,
15, 16 y 34 -parece ser nuevo con respecto a la descripecidén del

documertto D1.

2. Etapa Inventiva {Articulo 33(3) del PCT)

2.1 Las reivindicaciones 9, 11, 13, 15, 16 y 34 contienen
caracteristicas, las cuales no se describen explicitamente en D1.

Pareceria, sin embargo, que la persona experimentada en la técnica
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consideraria estas caracteristicas como alternativas obvias por las
caracteristicas descritas en Dl en relacién con la preparacién de
los compuestos de conformidad con los ejemplos 108 y 129,
réspectivamente. La presencia de una etapa inventiva asi no puede
ser reconocido para estas reivindicaciones.

2.2 Los documentos D2 y D3 ambos describen 1la primera etapa de
conformidad con la presente reivindicacién 1 (D2: ejemplo 47; D3:
ejemplos 45-47, ejemplo 55). Puesto que la transformacién de un
grupo éster en un grupé -C{Rla) (R1b)OH por la reaccidén con un
reactivo de Grignard es una reaccién bien conocida por la persona
experimentada en la técnica y ningin efecto sorprendente parece ser
demostrado con esta reaccién, la presencia de una etapa inventiva no
puede ser reconocida para la reivindicacidén 1 en 1la presente etapa.
Las - reivindicaciones dependientes 2-15, asi como las
reivindicaciones 16 v 34 ademis no parecerian contener
caracteristicas adicionales las cuales puedan ser tomadas como una
base para cualquier etapa inventiva. Por lo tanto 1la solicitud no

cumple con los requerimientos del Articulo 33(3) del .pCT.

Gripo 2:

Punto V

3. Novedad (Articulo 35(2) del PCT)

Un proceso de conformidad  con 1la reivindicaéién 17 de 1la presente
solicitud no parece ser descrito en ninguno de los documentos citados.
De esta forma la novedad puede ser reconocida para la materia-objeto
de las reivindicaciones 17-32.

4. Etapa Inventiva (Articulo 33(3) del PCT)
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El documento D1 describe la preparacién de un compuesto .de la
féormula IIIc de conformidad con la reivindicacidén 17, iniciando de
un compuesto de yodo (ver por ejemplo la preparacién 18, parte D) al
unir la fraccidén-oxo-pirinilo (D1: ejemplo 27, paso A; ver también
el ejemplo 33). La preparacidén de conformidad con 1la presente
reivindicacién 17 sigue wuna secuencia diferente, en este caso
primero el enlace de 1la fraccidén-oxo-piridinilo; seguido por
ciclisacidén. El1 efecto de 1la secuencia de re;ccién ‘cambiada no
parece ser mencionada en los documentos de la solicitud en el
archivo. El problema técnico objetivo a ser resuelto de esta forma
puede ser considerado solamente como para proporcionar un método
alterthivo para la preparacién de los compuestos oc de la férmula
IITc. Ya que los compuestos son conocidos, pareceria que el cambio
de la secuencia de reaccién con respecto al documento D1 solamente
puede ser considerado el resultado de la experimentacién de rutina
para la persona experimentada en la técnica. La presencia de una
etapa inventiva de esta forma puede no ser reconocida. El mismo
razonamiento aplica con respecto a los ejemplos 55y 56 de ﬁ3. Ya
que las feivindicaciones 18-32 pareceria contener caracteristicas
adicionales las cuales pueden ser tomadas por una base con el
propésito de reconocer la presencia de una etapa inventiva
cualquiera, las reivindicaciones no cumplen con 1los requerimientos

del Articulo 33(3) del PCT.

grupo 3
Punto Vv '

5. Novedad (Articulo 33(2) del PCT)
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El documento D1 describe en el ejemplo 27, paso B, la preparacién
de un compuesto IV de inicic de un compuesto IIIc de conformidad
con la presente reivindicacién 33. Parece que la reaccién es
identica a la reaccién reivindicada. De esta forma la novedad no

puede ser reconocida.
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OPINION ESCRITA DE LA ADMINISTRACION No. de solicitud internacional
ENCARGADA DE LA BUSQUEDA INTEENACIONAL PCT/US2005/034511

BLOQUE No IV. Falta de unidad de invenci‘n

1. I En respuesta a la invitacién (Formato PCT/ISA/206) a pagar las cuotas adicionales, el solicitante debe:
pagar las cuotas adicionales.
[ pagar las cuotas adicionales bajo protesta.
O no pagar cuotas adicionales.

2. [ Esta autoridad considera que no se cumple ccn el requerimiento de unidad de invenci6n por las siguientes razones
y decidi6, de acuerdo a la Regla 68,1, no invitar a la solicitante airestringir o pagar cuotas adicionales:

3. Esta autoridad considera, de acuerdo con las Reglas 13.1, 13.2 y 13.3 que el requerimiento de unidad de invencién
O se cumple
B4 no se cumple por las siguientes razones:

ver hoja por separado

4. Consecuentemente, este reporte ha sido establecido con respecto a las siguientes partes de la solicitud
.1ternaciona];

B todas las partes.
O 1as partes que se relacionan con las reivindicaciones Nos.

BLOQUE NoV. Declaracion justificada bajo la Regla 43 bis.1(a)(i) con respecto a la novedad, etapa
inventiva o aplicabilidad industrial; citas y explicaciones que apoyan tal declaracién

1. ]jwlaracién

Novedad (N) Si: Reivindicaciones 9, 11,13, 15,16y 34
No: Reivindicaciones 1-8, 10, 12, 14 y 33

Etapa inventiva (IS) - Si: Reivindicaciones
No: Reivindicaciones 1-34

Aplicabilidad Industrial (IA) Sit: Reivindicaciones 1-34
No: Reivindicaciones

2. Citas y explicaciones

Ver hoja por separado

Formato PCT/IPEA/237 (enero del 2004)
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OPINION ESCRITA DE LA ADMINISTRACION No. de solicitud internacional

ENCARGADA DE LA BUSQUEDA INTERNACIONAL PCT/US2005/034511

BLOQUE No VII Ciertos defectos en la solicitud internacional

Se han observado los siguicntes defectos en la forma o contenido de la solicitud internacional:
Yer hoja por separado

BLOQUE NoVIII. Ciertas observaciones en la solicitud internacional

Se hacen las siguientes observaciones en la claridad, descripcién, y los dibujos o en la cuestién si las
reivindicaciones estin completamente soportadas por la descripcitn:

Ver hoja por separado

Formato PCT/IPEA/237 (enero del 2004)
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OPINION ESCRITA DE LI'& ADMINISTRACION No. de solicitud internacional
ENCARGADA DE LA BUSQUEDA INTERNACIONAL
" (HOJA SEPARADA) PCT/US2005/034511

Lds documentos siguientes (D) son referidoé en esta comunicacién;
la numeracién puede ser adherida en el resto del procedimiento:
‘D1: WO 03/026652 A (BRISTOL-MYERS SQUIBB COMPANY; PINTO,
DONALD; QUAN, MIMI; ORWAT, MICHAE) 03 Abril 2003 (2003-
04-03) citado en la solicitud
D3: WO 2003/181466 Al (ZHOU JIACHENG ET AL) 25 de Septiembre
2003(2003-09-25) citado en la solicitud
D3: WO 03/04968B1 A (ERISTOL-MYERS SQUIBB COMPANY: ZHOU,
JIACHENG; OH, LYNETTE M.,; MA, PHI) 19 de Junio 2003
(2003-06-19)
D4: WO 2006/036927 Al (USA) 06 Abril 2006 (2006-04-06)
D5: US 2006/069085 Al (ZHAO, RULIN ET AL) 30 de Marzo 2006

(2006-03-30)

La presente solicitud se relaciona a un proceso para la
preparacidén de 4,5-dihidro-pirazolo[3,4-clpirid-2-onas

substituidas.

Punto IV

Las reivindicaciones independientes 1, 16 y la reivindicacién 34
Para un proceso para preparar compuestos que contienen un grupo -
C(Rla) (R1b})OH en la posicidén 3 de la porcién 7-oxo-tetrahidro-
pirazolopiridina (compuestos IIIa y IIIb). Las reivindicaciones

independientes 17 y la reivindicacién 33:- para un proceso para




preparar los compuestos que tienen un grupo C(O)Rla (compuesto
IIIc) o un grupo -C(O)NH-R5 (compuesto IQ), respectivamente. De
esta forma la solicitud se relaciona a tres problemas técnicos
difere;tes, en este caso las caracteristicas que definen una
contfibucién en la cual cada una de las invenciones hace sobre el
estado previo de la técnica. La caracteris£ica comin de unidén de
los grupos de las invenciones afirmadas es el compuesto gque
contiene un grupo -C(O)Rla (III & IIIc). Estos compuestos, sin
embargo, son conocidos en el estado previo de la técnica ({ver WO-
A-03026652, materiales de inicio par los ejemplos 108 ¥y 129). Esta
caracteristica por 1lo tanto no puede ser considerada una

caracteristica técnica especial con el significado de 1la Regla

13.2 del PCT y, como consecuencia, la solicitud carece de unidad

(Articulo 17(3)a del PCT).

Todos los grupos:

6. aplicabilidad industrial (Articulo 33(4) del PCT)

Se puede reconocer para las reivindicaciones 1-34.

Punto VI

Los documentos D4 y D5 fueron publicados después de la fecha de
presentacién de la presente solicitud y por lo tanto no estan

considerados en la fase interracional.

Punto VII

Contrario a los requerimientos a los requerimientos de 1la Regla

5.1(a)(ii) del PCT, 1los antecedentes del estado previo de 1la

NS



téncia relevantes descritos en el documento D3 no se menciona en
la descripcién, ni el documento estd identificado en el mismo.
Punto VIII

7. La presente reivindicacién 3 no es clara (Articulo 6 del PCT).
De conformidad con la reivindicacidén 1, el anillo A transporta un
substituyente “B* mientras que la reivindicacién 3 define que el
anillo A estd sin-sustituir.

8. La dependencia de la reivindicacién 15 no es clara {Articulo 6
del PBCT).

9. La reivindicacién 16 se refiere al compuesto de la férmula IIb
(linea 9), lo cual parece ser incorrectc (Articulo 6 del PCT) .

10. La reivindicacién 34 no es clara (Articuloc 6 del PCT).
Pareceria que en la etapa (g) un compuesto de la férmula ' “IIIc”

estd en contacto con un compuesto de la férmula “IIIb"?

AN
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IN THE PATENT COOPERATION TREATY

International Application No: PCT/US2005/034511
International Filing Date: 27 September 2005
International Priority Date: 28 September 2004l
Applicant: Bristol-Myers Squibb Company

Title: EFFICIENT SYNTHESIS OF 4,5 -DIHYDRO-PYRAZOLO[3,4-c]PYRID-2-
ONES

VIA FACSIMILE
International Bureau of WIPO

34, chemin des Colombettes Please Acknowledge

1211 Geneva 20, Switzerland

Receipt
Facsimile No. 41 22 338.82.70

FX 609.252.4526

Dear Sir;

RESPONSE TO WRITTEN OPINION AND AMENDMENT UNDER ARTICLE
19 IN THE INTERNATIONAL. APP

Responsive to the Writien Opinion of 30 November, 2006, Applicants wish to
make amendments to the claims. Please enter the amendments made to Claims 1, 16-

19, and 34 by replacing pages 32, 35-37, and 40.

Summary of amendments to the claims
Claims 1, 16-19, and 34 on Replacement Pages 32, 35-37, and 40 have been -
amended to remove the alkoxy groups from the definition of R1e.

No new matter will bz been added upon entry of this amendment. A marked-up

“version of the Replacement Pages showing the changes to the originally filed sheets is

enclosed herewith. Acceptance of the enclosed Replacement Pages is respectfully

requested.

Paée 1of3
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Remarks .

Applicants respectfully submit that Group | (claims 1-16 and 34) and Group 2
(claims 17-32), as amended, are novel and satisfy the inventive requirements under
PCT Article 33(2) and Article 33(3) over Pinto (WO 03/026652), Zhou (US
2003/181466 and WO 03/049681).

Both Pinto and Zhou show reactions forming an ester compound (i.e,Rl2jsan

- alkoxy group), with Pinto further describing the transformation of the ethyl ester to a 2-
hydroxy-2-propyl group with MeMgBr. Neither Pinto nor Zhou describe making a
ketone compound (i.e., R12 is an alkyl group) and transforming this keto group into a
group like 2-hydroxy-2-propyl. Applicants note that the keto route has been found to
be surprisingly superior. Outside of the beneficial fact that the keto to hydroxyalkyl
transformation only requires about 2.5 equivalents of R!b metal reagent compared with
the 3.5 equivalents required by the ester, when the reaction is scaled 1o an industrially .
useful level, the keto reaction also results in a smaller amount of starting material
remaining with the same yield (about 75%). The keto conversion shows a 1.3-1.4 area
percent of the residual (starting) ketone as determined by HPLC at 280nm. In contrast,
the ester conversion shows  1.8-1.9 area percent of the intermediate ketone as
determined by HPLC at 280nm. Applicants note that the ester proceeds through the
ketone intermediate. Since the keto was expected 1o be more reactive than the ester, it
was not expected that more residual ketone would remain in the ester reaction. Another
benefit is that the addition of the metal reagent to the ketone can be accomplished much
faster as it has been found that it takes one hour with the ester to achieve the same
conversion that takes 5 minutes with the ketone. Asa result, Applicants submit that the
presently claimed keto to hydroxyl conversion is unexpectedly superior to the addition
described by Pinto.

In light of the amendments and remarks presented hereinabove, Applicants

respectfully solicit a favorable International Preliminary Report on Patentability.

Page 2 of 3




10381 PCT

Date: January 29, 2007

Bristol-Myers SquibbCompany

Patent Department

P.O. Box 4000

Princeton, NJ 08543-4000
(609) 252-3791 (phone)
(609) 252-4526 (fax)

Respectfully submitted,

W NY

Jig G. Sun, PeD.

Agent for Applicants
Registration No, 45,914
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WHAT IS CLAIMED IS:

1. A process for preparing a compound of formula Illa:

comprising:
5 (a) contacting a compound of formula I with a compound of formula II in the

presence of a first base to form a compound of formula 1IT;

0 | \| )
2 ek
=

I

a

(b) contacting a compound of formula ITI with an R1b-metal reagent to form a
compound of formula Ilx;

10 wherein:
Z is selected from CI, Br, I, 0SO,CF,, 0S0O,Me, OSO,Ph, and
0SO,Ph-p-Me;
ring D is selected from phenyl, 2-fluorophenyl, 3-chlorophenyl, and
4-methoxyphenyl;
15 R12 s selected from CH3, CH,CHj, and CH,CH,CHj;
Rlb is C, ¢ alkyl;
R is selected from Cl, Br, I, C;4 alkoxy, and NRIR2;
R! and R2 are independently selected from C1-6 alkyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, phenyl, and benzyl;

32
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15. A process according to claim 16, wherein: the second aprotic solvent is

methylene chloride.

10381 PCT

16. A process for preparing a compound of formula IIIb:
OH ol
Rlb

Rll

|
N\[ = N\Nl N o
A
ORRaIINCLECSS
IIIb AN
comprising:

(c) contacting the compound of formula ITla with 2-hydroxy-pyridine in the

presence of a catalyst, a bidentate-diamine ligand, and a third aprotic solvent to forma
compound of formula ITb; wherein:

ring D is selected from phenyl, 2-fluorophenyl, 3-chlorophenyl, and
4-methoxyphenyl;

B is selected from F, Cl, Br, I, 0OS0,CF3, and OSO,Ph-p-Me;

R1a js selected from CHj, CH,CHa, and CH,CH,CHj3;

R1b js Cy 6 alkyl;

ring A is substituted with 0-1 R4: and

R# is selected from H, OH, OCHs, OCH,CH;, OCH;CH,CH;, OCH(CHs),,
F, Cl, Br, I, CHj, CH;CH3, CH,CH,CHj, CH(CHj),, CH,CH,CH,CH;,
CH,CH(CHj),, CH(CH3)CH,CHj, CH(CHy)s, -CN, and CFj,

17. A process for preparing a compound of formula Illc:

35
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(d) contacting the compound of formula Ila with 2-hydroxy-pyridine in the

comprising:

presence of a catalyst and a fourth aprotic solvent to form a compound of formula IIb;

| | Q
Ne N .
Ila 11b N

(e) contacting a compound of formula I with a compound of formula 1Ib in the

presence of a second base: to form a compound of formula Ilic;

1
Rla }}I

b}

@

I

5

wherein:
10 Z is selected from CJ, Br, I, OSQO,CF;, 0SO;Me, OSO,Ph, and
0SO,Ph-p-Me:; | '

ring D is selected from phenyl, 2-fluorophenyl, 3-chlorophenyl, and
4-methoxyphenyl,

R1a is selected from CH,, CH,CHa, and CH,CH,CHj3;
15 R is selected from CI, Br, 1, C,4 alkoxy, and NRIRZ;

36
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R! and R? are independently selected from C.¢ alkyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, phenyl, and benzyl;

alternatively, NRIR? is a 3-8 membered ring consisting of: carbon atoms, N

and 0-1 O atoms;

ring A is substituted with 0-1 R4, .

B is selected from F, Cl, Br, I, 080,CF3, and OSO,Ph-p-Me; and

R# is selected from H, OH, OCH;, OCH;CHj;, OCH,CH,CH3, OCH(CHj),,
F, Cl, Br, 1, CH3, CH,CHj,, CH,CH,CH3, CH(CHj),, CH,CH,CH,CH;,
CH,CH(CHj3);, CH(CH3)CH,CH3, CH(CH3)s, -CN, and CF,.

18. A process according to claim 17, wherein:
Z is selected from CI, Br, and I;

ring D is selected from 3-chlorophenyl and 4-;ncthoxyphenyl;
R12 is selected from CHs, CHyCHj, and CH,CH,CHj3;

R is selected from Cl, Br, 1, C;. and NRIRZ;

NRIR? is selected from morpholino, pyrrolidino, and piperidino;
Bisl;

ring A is substituted with 0-1 R4; and

R4 is selected from H and F,

19. A process according to claim 18, wherein: -
Zis Ci;
ring D is selected from 3-chloropheny! and 4-methoxyphenyl;
R1a js selected from CHj;

R is selected from Cl and morpholino;
B isI; and
ring A is unsubstituted.

37
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comprising:

() contactirfg a compound of formula 11 with an R1b-metal reagent to form a

compound of formula IIic;

ring D is selected from phenyl, 2-fluorophenyl, 3-chlorophenyl, and
4-methoxyphenyl;

wherein:

R12 is selected from CH3, CH,CHj, and CH,CH,CHj;

RIbjs Cy.q alkyl;

ring A is substituted with 0-1 R4;

R#is selected from H, OH, OCH;, OCH,CHj, OCH,CH,CH;, OCH(CHj),,
F, Cl, Br, 1, CH, CH,CHy, CH,CH,CH;, CH(CH3),, CH,CH,CH,CH,,
CH,CH(CHj)y, CH(CH3)CH,CH3, CH(CHa)3, -CN, and CF,.

40
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In showing the chnnges in the claims, deleted material is shown as a strike-through and in bold, and
inseried material is underiined and in bold,

WHAT IS CLAIMED IS:

1. A process for preparing a compound of formula [IIa;

comprising:
5 (a) contacting a ccmpound of formula I with a compound of formula I1 in the

presence of a first base to form a compound of formula III;

)L( J;r ‘R"‘
@

1

(b) contacting a compound of formula 111 with an R1b-meta] reagent to form a
compound of formula IIa;
10 wherein: :
Z is selected from Cl, Br, I, 0S0,CF,, OSO,Me, OSO,Ph, and
OSO,Ph-p-Me;
ring D is selected irom phenyl, 2-fluorophenyl, 3-chlorophenyl, and
4-methoxyphenyl;
15 R12 is selected from CH, CH,;CHj3, and CH;CH;CH35-OCH 3y OCH, CH,,

OCH,; CH; CH;; OCH(CH ), - OCH, CH, CH, CH,3, OCH(CH,)CH, GH,,
OCH, CH(CHy);;and-OC(CH;)3;
RIb is Cl'6 alkyl;

R is selected from Cl, Br, I, C;.¢ alkoxy, and NRIR2;

32
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15. A process according to claim 16, wherein: the second aprotic solvent is

methylene chloride.

16. A process for preparing a compound of formula 11Tb:

comprising:

(c) contacting the compound of formula ITla with 2-hydroxy-pyridine in the
presence of a catalyst, a bidentate-diamine ligand, and a third aprotic solvent to form a

compound of formula I1b; wherein:

ring D is selected from phenyl, 2-flucrophenyl, 3-chlorophenyl, and
4-methoxyphenyl;

B is selected from F, Cl, Br, I, OS0,CF3, and OSO,Ph-p-Me;

RI% is selected from CH;, CH,CH;, and CH,CH,CH;3-OCH;,OCH,,CHy,
OCH,CH, CHy; O CH(CH3)3-OCH; CH; CH; Gl OCH(CH;)CH, CHy,
OCH, CH(CH;);,08d-OC(CH,),;

RIb s Cy.q alkyl;

ring A is substituted with 0-1 R4; and .

R# is selected from H, OH, OCH3, OCH,CHj, OCH,CH,CH;, OCH(CH,),,
F, Cl, Br, I, CH;, CH,CH3, CH,CH,CHj, CH(CHs),, CH,CH,CH,CH,,
CH,CH(CHz),, CH(CH3)CH,CHs, CH(CHj)3, -CN, and CFj.

17. A process for preparing a compound of formula I1Ic:

35
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(d) contacting the compound of formula Ila with 2-hydroxy-pyridine in the

presence of a catalyst and a fourth aprotic solvent to form a compound of formula ITb;

P — T &
# B N |
I1a 1Ib .

(e) contacting a ccmpound of formula I with a compound of formula IIb in the

presence of a second base to form a compound of formula 1lc;

|
Rla IL’

\

NH

=

1

comprising;

wherein:

10 Z is selected from Cl, Br, I, OSO,CF3, 0SO,Me, OSO,Ph, and

0S0,Ph-p-Me;

ring D is selected from phenyl, 2-fluorophenyl, 3-chlorophenyl, and
4-methoxyphenyl;

R12 js selected from CHj, CH,CH;, and CH,CHyCH35-OCH;;- O CH; CH;;

15 OCH;CHyCH; OCH(CHy);; OCH, CH, CH, CH,, OCH(CH,)CH, CH,,

‘OCH,CH(CH;);-and- O C(CHy),;

R is selected from Cl, Br, I, Cy¢ alkoxy, and NRIR2;

36
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+

R1 and RZ are independently selected from C-6 alkyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, phenyl, and benzyl;

alternatively, NRIR? is a 3-8 membered ring consisting of: carbon atoms, N,
and 0-1 O atoms;

ring A is substituted with 0-1 R4;

B is selected from F, Cl, Br, I, O80,CFj3, and OSO,Ph-p-Me; and

R# s selected from H, OH, OCH,, OCH,CHj3, OCH,CH,CH3, OCH(CH3),,
F, CL, Br, I, CHj, CH,CH;, CHyCH,CH;, CH(CH,),, CH,CH,CH,CH;,
CH,CH(CHj),, CH(CH3CH,CH3, CH(CHjy);, -CN, and CF,.

18. A process according to claim 17, wherein:

Z is selected from Cl, Br, and I;

ring D is selected from 3-chlorophenyl and 4-methoxyphenyl;

Rl2 s selected from CHj3, CH;CHj3, and CH,CH,CH;370€H;;-OCH,CH,;
OCH; CR,6H;; OCH(CHy),-OCH,; GH; CH, CH,;, OCH(CH)CH, CH;,
OCH;CH(CH;);,-and-OC(CHy);;

R is selected from Cl, Br, I, C and NRIR2;

NR!R? is selected from morpholino, pyrrolidino, and piperidino;

Bisl;

ring A is substituted with 0-1 R4; and

R4 is selected from H and F.

19. A process according to claim 18, wherein:
ZisCl;
ring D is selected from 3-chlorophenyl and 4-methoxyphenyl;

Rl2 js selected from CH;-and-OCH;CH;;

R is selected from Cl and morpholino;
BisI; and
ring A is unsubstituted.
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comprising:

(g) contacting a compound of formula 11T with an R1b.metal reagent to form a

coi'npound of formula Ilc;

ring D is selected from phenyl, 2-fluoropheny), 3-chlorophenyl, and
4-methoxyphenyl;

wherein:

R18 is selected from CH,, CH,CH;, and CH,CH,CH3;0CH;rOCH,CH,y;
OCH, 61, CH;; OCH(CH;),- OCH,; CH, CH, CH; OCH(CH;)CH, CH,
OCH;CH(CH;);rand-OC(CHy),; !

Rlbis Cy¢ alkyl;

ring A is substituted with 0-1 R%:

R# is selected from H, OH, OCH;, OCH;CH, OCH,CH,CH,, OCH(CHy),,
F, Cl, Br, I, CHy, CH,CHy, CH;CH,CHj, CH(CH3),, CHyCH,CH,CHj,

" CHyCH(CHj)y, CH(CH;}CH,CHj, CH(CH3)s, -CN, and CF;

40
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Box No. [l AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPCONDENCE

The following person is E agent I:I common representative
and |Z| has been appointed earlier and represents the applicant(s) also for international preliminary examination
l:l is hereby appointed and any earlier appointment of’ (an) agent(s)/common representative is hereby revoked

D is hereby appointed, specifically for the pracedure before the Internationsl Preliminary Examining Authority, in addition to
the agent(s)common representativ appointed earlier '
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. must inclide postal code ond name of couniry, (609) 252-3791
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Route 206 & Province Line Road
Princeton, New Jersey 08543
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Apgent'sregisiration No. with Lthe Office
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D Address for correspondence: Mak this check-box where no agent or common representative isfhas been appointed and the
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Box No. IV BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION

Statementconcerning amendments:*
L. The applicant wishes the international preliminary examination to start on the basis of:
the international application as orijrinally filed
the deseription as originally filed
as amended under Article 34

the claims as originally filed

as amended under Article 19 (together with any accompanying statement)
as amended under Article 34

the drawings 85 originally fil=d

as amended unier Article 34

107 O] 6]

2 [:] The epplicant wishes any amendment fo the claims under Articke 19 to be considered as reversed.

3 D Where the IPEA wishes to siart the inlsmationsl preliminary examination at the same time a3 the inlemnational search in

eccordance with Rule 69.1(b), the epplicant requests the [PEA to postpone the start of the international preliminary
examination untit the expiration of the applicable time limit under Rule 69. 1{d).

4. [Z] The applicant expressly wishes the internationat preliminary examination to start earlier then at the expiration of the
applicable time limit under Rule 54#is.1(a).

Where no check-box is marked, intemnelional preliminary examination wili start on the besis of the international application
us originally filed or, where a copy of amendments to the claims under Article 19 end/or amendments of the international application
under Article 34 are received by the Inlemational Preliminary Examining Authority before it has begun to draw up a written opinion
or the internetional prefiminary examination report, as so amended.

@ which is the language in which (he international application was filed
D which is the language of a translation furnished for the purposes of internalional search
. D which is the language of publication of the international application
D which is the language of the trans)ation (to be) furnished for the purposes of international preliminary examination

Box No.V ELECTION OF STATES

PCT.

The filing of this demand constitutes the elecsion of all Contracting States which are desipnaied and are bound by Chapter 11 of the

Form PCT/IPEA/401 (second sheet) (April 2006) See Nofes to the demand form
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Box No. [V, for the purposes of international preliminary examination:
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3. copy (or, where required, tranalation) of
amendments under Atticle 19

4. copy (or, where required, transtation) of
slatement under Article 19

5. letter

6. other (spacify}
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1.0
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fee calculation sheet
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reference number, if any:
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fe

ing G. Sun

Date:

5 February 2007

I. Date

of actual receipt of DEMANL;

For Intemrational Preliminary Examining Authority use only =

2. Adjusted date of receipt of demand due
o CORRECTIONS under Rule 60.1(b):

J.D

“ ]
S.D

The date of receipt of the demand is AFTER the
expiration of 19 months from the p-iority date and
item 4 or 5, below, does not apply.

D The applicant has been informed accordingly.

The datc ofreceipt of the demand is WITHIN the time
limit of 19 months from the priority date as extended
by virtue of Rule 80.5.

Although the date of receipt of the demand is afier the
cxpirstion of 19 months from the priority date, the
delay in arrival is EXCUSED pursuant to Rule B2,

&[]
'J'.D
&[]

The date of receipt of the demand is AFTER the
expiration ofthe time limit under Rule 54 bis, I{a) and
item 7 or 8, below, does not apply.

The date ofreceipt of the demand is WITHIN the time

limit under Rule 544is.1(a) as extended by virtue of
Rule 80.5.

Although the date of receipt of the demand is after the
expiration of the time limit under Rule 54bis. I(a), the
delay in arrival is EXCUSED pursuant 1o Rule B2.

Demand received from IPEA on:

= For Intcrational Bureau use only
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CHAPTER I

FEE CALCULATION SHEET

Annex to the Demand

= For Internutional Preliminary Examining Aulhority use only — —

Date stamp of the IPEA

International ’
application No. PCT/US2005/034511
Applicant’s or agent’s

file reference 10381 PCT

Applicant

BRISTOL-MYERS SQUIBB COMPANY

CALCULATION OF PRESCRIBED FEES

). Preliminary examination fee ...........coeovveverienn.. |

EUR 1595|T|

2. Handling fee (Applicants from ceriain States are
entitled to a reduction of 75% of the handling fee.
Where the applicant is (or all applicanis are)r 50
entitled, the amount to be entered at H is 25% of the |
RaANGHAG fE0.) .ouveeorreitereereeneess st et rosnesrins s e

EUR 129 ,TI

3. Tolat of prescribed fees
Add the amounts entered at P and H

and enter (otal in the TOTAL boX .......oece e EUR 1724
' TOTAL
MODE OF PAYMENT
{Not all modes of payment may be availabie at all IPEAs)
[Z authorization lo charge deposit I:l cash
account with the IPEA (see below)
D cheque D revenue siamps
D postal money order D COUpODS
[] benkdran ] other (speciy:
AUTHORIZATION TO CHARGE (OR CREDIT) DEPOSIT ACCOUNT
(This mode of payment may not be available at all IPEAs) '
- IPEAY EP

Authorization to charge the total fees indicated sbove.

|z| (This check-box may be marked only if the conditions for
depasitaccounts of the IPEA sopermit} Authorization 1o
charge any deficiency or credit any overpayment in the
total fees indicated above.

Deposit Account No.: 28300331
Date: 5 FEBRUARY 2007
Name: Jing G. Sun

Sipnature; 6%‘;‘} /;_;, é _

Form PCT/IPEA/401 (Annex) (Aprit 2006)
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See Notes lo the fee calculation sheat
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IN THE PATENT COOPERATION TREATY

International Application No: PCT/US2005/034511
International Filing Date: 27 September 2005
International Priority Date: 28 September 2004
Applicant: Bristol-Myers Squibb Company

Title: EFFICIENT SYNTHESIS OF 4,5-DIHYDRO-PYRAZOLO[3,4-c]JPYRID-2-
ONES

VIA FACSIMILE

International Bureau of WIFO

34, chemin des Colombettes Please Acknowledge
1211 Geneva 20, Switzerland Receipt

Facsimile No. 41 22 338.82.70 FX 609.252.4526

Dear Sir:

RESPONSE TO WRITTEN OPINION AND AMENDMENT UND
19 IN THE INTERNATIONAL APPLICATION

Responsive to the Written Opinion of 30 November, 2006, Applicants wish to
make amendments to the claims, Please enter the amendments made to Claims 1, 16-

19, and 34 by replacing pages 32, 35-37, and 40.

Summary of amendments 1o the claims

Claims 1, 16-19, and 34 on Replacement Pages 32, 35-37, and 40 have been
amended to remove the alkoxy groups from the definition of R1a,

No new matter will be been added upon entry of this amendment. A marked-up
version of the Replacement Pages showing the changes to the originally filed sheets is

enclosed herewith. Acceptaace of the enclosed Replacement Pages is respectfully

requested.

Page 1 of 3
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Remarks
Applicants respectfully submit that Group 1 (claims 1-16 and 34) and Group 2
(claims 17-32), as amended, are novel and satisfy the inventive requirements under
PCT Article 33(2) and Article 33(3) over Pinto (WO 03/026652), Zhou (Us
2003/181466 and WO 03/049681).
Both Pinto and Zhou show reactions forming an ester compound (i.e., R12 is an
alkoxy group), with Pinto further describing the transformation of the ethyl ester to a 2-
hydroxy-2-propyl group with MeMgBr. Neither Pinto nor Zhou describe making a
ketone compound (i.e., R12 is an alky] group) and transforming this keto group into a
group like 2-hydroxy-2-propyl. Applicants note that the keto route has been found 1o
be surprisingly superior. Outside of the beneficial fact that the keto to hydroxyalkyl
transformation only réquircs about 2.5 equivalents of R1b metal reagent compared with
the 3.5 equivalents required by the ester, when the reaction is scaled to an industrially
useful level, the keto reaction also results in a smaller amount of starting material
remaining with the same yield (about 75%). The keto conversion shows a 1.3-1.4 area
percent of the residual (starting) ketone as determined by HPLC at 280nm. In contrast,
tl;e ester conversion shows a 1.8-1.9 area percent of the intermediate ketone as
determined by HPLC at 280nm, Applicants note that the ester proceeds through the
“ketone intermediate. Since the keto was expected 1o be more reactive than the ester, it
was not expected that more residual ketone would remain in the ester reaction, Another
benefit is that the addition of the meta! reagent to the ketone can be accomplished much
faster as it has been found that it takes one hour with the ester to achieve the same
conversion that takes 5 minutes with the ketone. Asa result, Applicants submit that the
presently claimed keto to hydroxy! conversion is unexpectedly superior to the addition
described by Pinto. .
In light of the amenciments and remarks presented hereinabove, Applicants

respectfully solicit a favorable International Preliminary Report on Patentability.

Page 2 of 3
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Date: January 29, 2007

Bristol-Myers SquibbCompany
Patent Department

P.O. Box 4000

Princeton, NJ 08543-4000

(609) 252-3791 (phone)

(609) 252-4526 (fax)

Respectfully submitted,

Jfig G. Sun, PhcD.

Agent for Applicants
Registration No. 45,914

Page 3 of 3
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WHAT IS CLAIMED 1S

1. A process for preparing a compound of formula Il1a;

comprising:
(a) contacting a compound of formula ] with a compound of formula II in the

presence of a first base to form a compound of formula I1;

0 '\l O
:.)LW : R/E‘n’N R™ N
R 1} |
e Y

NH ° B IJ\ ~ N
© v :
; s 111

(b) contacting a compound of formula ITl with an R Ib-meta] reagent to form a
compound of formula IIa;

wherein;

Z is selected from Cl, Br, 1, 0S0,CF3, OSO,Me, OS0O,Ph, and
OSO,Ph-p-Me;

ring D is selected from phenyl, 2-fluorophenyl, 3-chlorophenyl, and
4-methoxyphenyl;

Rlejs selected from CH3, CHzCHJ, and CH2CH2CH3;
Rlbjs Cl'ﬁ alkyl;
R is selected from Cl, Br, 1, C;4 alkoxy, and NRIR2;

R! and R2 are independently selected from C,4 alkyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, phenyl, and benzyl;

32
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15. A process according to claim 16, wherein: the second-aprotic solvent is

methylene chloride.

16. A process for preparing a compound of formula IIIb:

H

Rll

o

(c) contacting the compound of formula Illa with 2-hydroxy-pyridine in the

N{j |

b

comprising:

presence of a catalyst, a bidentate-diamine ligand, and a third aprotic solvent to form a
compound of formula [Ib; wherein:

ring D is selected from phenyl, 2-fluorophenyl, 3-chlorophenyl, and
4-methoxyphenyl;

B is selected from F, Cl, Br, , OS0,CF,, and OSO,Ph-p-Me;

Ri# is selected from CHy, CH,CH, and CH,CH,CHj3;

Rlbis C1:6 alkyl;

ring A is substituted with 0-1 R4; and

R4 is selected from H, OH, OCH,, OCH,CH3, OCH,CH,CH;,, 0CH(CH3)2,
F, Cl, Br, 1, CHy, CH,CH3, CH;CH;CHj, CH(CH3);, CH,CH,CH,CH,,
CH,CH(CH3),, CH(CH3)CH,CHj, CH(CHs)s, CN, and CF;,

17. A process for preparing a compound of formula Ilc:

35
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comprising:
(d) contacting the compound of formula Ila with 2-hydroxy-pyridine in the

presence of a catalyst and a fourth aprotic solvent to form a compound of formula I1b;

SN ,Q
Oa IIb . l

(¢) contacting a compound of formula I with a compound of formula IIb in the

presence of a second base: to form a compound of formula Illc;

wherein:
10 " Zis selected from Cl, Br, 1, OSO,CF3, 0SO,Me, OSO,Ph, and
0SO,Ph-p-Me;
ring D is selected from phenyl, 2-fluorophenyl, 3-chlorophenyl, and
4-methoxyphenyl;
* Rl®is selected from CHs, CHoCHj, and CH;CH,CHa;

15 R is selected from Cl, Br, I, Cy.¢ alkoxy, and NRIR2;

36
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R! and R2 are independently selected from C,.¢ alkyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, phenyl, and benzyl;
alternatively, NRIR? is a 3-8 membered ring consisting of: carbon atoms, N,

and 0-1 O atoms;

ring A is substitut=d with 0-1 R%;

B is selected from F, Cl, Br, I, 0SO,CF;, and OSO,Ph-p-Me; and

R4 is selected fromn H, OH, OCH3, OCH,CH;, OCH,CH,CH3, OCH(CH3),,
F, Cl, Br, 1, CH3, CH,CE3, CH,CH;CH3, CH(CH3),, CH,CH,CH,CH;,
CH,CH(CH3);, CH(CH3)CH,;CHj3, CH(CHy)s, ~CN, and CF.

18. A process according 1o claim 17, wherein:
Z is selected from Cl, Br, and I;

ring D is selected from 3-chlorophenyl and 4-;nethoxyphenyl;
R1® is selected from CH;, CH;CHj3, and CH,CH,CHj;

R is selected from Cl, Br, I, C;.5 and NR!R2;

NRIR? is selected from morpholino, pyrrolidine, and piperidino;
BislI; .

ring A is substituted with 0-1 R4; and

R4 is selected from H and F.

19. A process according to claim 18, wherein:
Zis Cl;
ring D is selected from 3-chlorophenyl and 4-methoxyphenyl;
Rl is selected from CHj;

R is selected from Cl and morpholino;
Bis[; and
ring A is unsubstjtuted.

37
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comprising:

(g) contacting a compound of formula I1] with an R1b-metal reagent to form a

compound of formula Iflc;

wherein;

ring D is selected from phenyl, 2-fluorophenyl, 3-chlorophenyl, and
4-methoxyphenyl; '

R1# s selected from CHj, CH,CHs, and CH,CH,CHj;

RIb s C,.¢ alkyk;

ring A is substituted with 0-1 R4;

R* is selected from H, OH, OCH;, OCH,CH;, OCH,CH,CH,, OCH(CH;),,
F, Cl, Br, I, CHj, CH,CHj, CH;CH,CH;, CH(CHs),, CH,CH,CH,CH;,

. CH2CH(CH3)2, CH(CH3)CH2CH3, CH(CH3)3, -CN, and CF3.

40
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In showing the changes in the: claims, deleted matetial i§ shown as a strike-through and in bold, and
inserted material is underlined and in bold.

WHAT IS CLAIMED I8:

1. A process for preparing a compound of formula Illa;

comprising:
5 (a) contacting a compound of formula I with a compound of formula II in the
presence of a first base to form a compound of formula IIl;

f M

R")J\E ‘ R/[g’ N
~ NH
O

II
1

(b) contacting a compound of formula III with an R1b-metal reagent to form a
compound of formula Ma;

10 wherein; ]
Z is selected from Cl, Br, ], OSO,CF3, OSO,Me, OSO,Ph, and
0OSO,Ph-p-Me;

ring D is selected from phenyl, 2-fluorophenyl, 3-chlorophenyl, and
4-methoxyphenyl;

15 R12 js selected from CHj;, CH,CH3, and CH,CH;CH3-0CH;, OCH,CH;;

OGH;GH;GH;TQGH(GH;);&GH;GH;GH;GHVOGH{GH;‘}GH;GH;,
OGH,CH(CH,y);,and-OC(CH,);;

RIb s CI'G alkyl;
R is selected from Cl, Br, 1, C,.¢ alkoxy, and NRIR2;

32
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15. A process according fo claim 16, wherein: the second aprotic solvent is

methylene chloride.

16. A process for preparing a compound of formula IIIb:
OH ) OH

Rll

N N N N
: W “5 i
o o]
/ B | Né
Illa IUb N
comprising:
(c) contacting the compound of formula IIla with 2-hydroxy-pyridine in the

presence of 2 catalyst, a bidentate-diamine ligand, and a third aprotic solvent to form a

compound of formula IIb; wherein:

ring D is selected from phenyl, 2-fluorophenyl, 3-chlorophenyl, and
4-methoxyphenyl;

B is selected from F, Cl, Br, I, 0SO,CF;, and 0OS0,Ph-p-Me;

R18 is selected from CHy, CH,CH3, and CH,CH,CH;-0€H;y OCH;CH,,
OEH,; CH, CH - OCH(CH;),- OCH, CH, CH, CH,; OCH(CH,)CH, CH;;
OCH, CH(CH,),rand-OC(CH,);;

RIbjs C ¢ alkyl;

ring A is substitutad with 0-1 R4; and’

R4 is selected frora H, OH, OCH;, OCH,CH3;, OCH,CH,CHj,, OCH(CHa),,

F, Cl, Br, I, CHj, CH,CHj, CH,CH,CH3, CH(CHj);, CH,CH,CH,CH,,

CH2CH(CH3)2, CH(CH3:ICH2CH3, CH(CH3)3, -CN, and CF3.

17. A process for preparing a compound of formula IIIc:

35
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1)
No N °
!
@ T ]
Ilc g
comprising:

(d) contacting the compound of formula I{a with 2-hydroxy-pyridine in the

presence of a catalyst and a fourth aprotic solvent to form a compound of formula 1Ib;

(e) contacting a compound of formula I with a compound of formula ITb in the

presence of a second bast: to form a compound of formula lc;

wherein:
10 Z is selected from Cl, Br, I, OSO,CF3, 0SO,Me, OSO,Ph, and
" OSO,Ph-p-Me; '
ring D is selected from phenyl, 2-fluorophenyl, 3-chlorophenyl, and
4-methoxyphenyl; '
R12 is selected from CHs, CH,CH3;, and CH;CH,CH3;-OCH;-OGH, CH,;,
15 OCH;CH,CH;; OCH(CH,;),r OCH, CH, CH,; CH,;; OCH(CH,;)CH, CH;,
OCH, CH{(CH,);rend-O6(CH;);;
R is selected from CI, Br, I, Cy.¢ alkoxy, and NRIRZ;
36
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R! and R2 are independently selected from C,6 alkyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyciohexyl, phenyl, and benzyl;

alternatively, NR1R2 is a 3-8 membered ring consisting of: carbon atoms, N
and 0-1 O atorns;

L]

ring A is substitured with 0-1 R4,

B is selected from F, Cl, Br, I, OSO,CF;, and OSO,Ph-p-Me; and

R# is selected from H, OH, OCH;, OCH,CH;, OCH,CH,CH;, OCH(CH,),,
F, Cl, Br, I, CHj, CH,CHj, CH,CH,CH3, CH(CHj,),, CH;CH;CH,CH;,
CH,CH(CH3),, CH(CH;)CH,CH;, CH(CHjs)3, -CN, and CF;.

18. A process according to claim 17, wherein:

Z is selected from Cl, Br, and I;

ring D is selected from 3-chlorophenyl and 4-methoxyphenyl;

R!2 js selected from CH,, CH,CH,, and CH,CH;CH3y OCH;-OCH, CH;;
9%@&%49@%44;};&%@&%@%@@5&@@%@%
OCH, CH(CH;);raad-OC(CHy);;

R is selected from Cl, Br, ], C;¢ and NRIR2;

NRIR? is selected. from morpholino, pyrrolidino, and piperidino;

Bis];

ring A is substitutsd with 0-1 R4; and

R4 is selected from H and F.

19. A process according to claim 18, wherein:
ZisCl;
ring D is selected from 3-chlorophenyl and 4-methoxyphenyl;
Rl2 js selected from CH;-aad-OCH;CH;;

R is selected from Cl and morpholino;
BisI; and
ring A is unsubstituted.
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comprising:

(g) contacting a compound of formula III with an R1b-metal reapent to form a
compound of formula Ilc;

wherein:

ring D is selected from phenyt, 2-fluorophenyl, 3-chlorophenyl, and
4-methoxyphenyl;

Riis selected from CH;, CH,CHs, and CH,CH,CH;; OCH;, OCH;CH,
OGH;GH:%TQGEKGH@;TQGH;GH;GH:GHVQGHEGH;}GH;GH;;
OCH, CH(GHy);yand-OC(CHy);;

RIbjs Cp ¢ alkyl;

ring A is substituted with 0-1 R4;

R* s selected from H, OH, OCHy, OCH,CH;, OCH;CH,CHj, OCH(CHa),,
F, Cl, Br, I, CHy, CH,CHy, CH,CH,CHj, CH(CHy);, CH,CH,CH,CH,,
CH,CH(CHg),, CH(CH;)CH,CH;, CH(CHs)s, -CN, and CF;,

40




| Applicants or ngent's file relerence

PATENT COOPERATION TREA. . PCT/US2005/084511

From the INTERNATIONAL BUREAU

PC
cpe e Lt ES

?"'"' nooes,

&-',‘-}:ﬂ.j‘;.‘ TR RO fiaie, ;f’é‘

NOTIFICATION CONCERNING SUN, Jing, G. .
SUBMISSION OR TRANSMITTAL Bristol-Myers Squibb Company
OF PRIORITY DOCUMENT 'P.O. Box 4000

Princeton, New Jersey 08543-4000

ETATS-UNIS D'AMERIQUE
(PCT Administrative Instructions. Section 411)

Date of nwiling (dery month:year

17 March 2006 (17.03.2006)
—

s4r/_nyd

IMPORTANT NOTIFICATION
es!0381. BCT...
Intermational application Ne, ) Internationn] filing dute (duy meontk vear
PCT/US2005/034511 27 September 2005 (27.09.2005)
International publication date (wery month yewr) ' Priority date (daymonth yaar)
Not yet published 28 September 2004 (28.09.2004)
Applican

BRISTOL-MYERS SQUIBB COMPANY et al

1. By means of this Fonn. which replaces any previously issued notilication concerning submission or transmittal of priority
documents, the applicant is hereby notified of the date of receipt by the Internnlional Bureau of the priorily documeni(s) releting lo
oll earlier application(s) whose priority is claimed. Unless olherwise indicated by (he letters "NR". in the right-hand column or by an
usterisk appenring next to a date of receipt, the priority document concerned was submitied or transmitted (o the International Bureau
in compliance with Rule 17.1(a) or (b).

2. (If applicable) The letters “NR" appearing in the right-hand colunm denote a priority document which, on the date o iling
this Farm, had not yet been received by the International Bureas under Rule 17.1(a) or {(b). Where, under Rule 17.1{a), the
priority docunent must be submitted by the applicant to the receiving Oflice or the International Bureaw, but the applicant fails 1o
submit the priority document within the applicable time limit under that Rule, the atiention of the applicant is directed 1o Rule
17.1(c) which provides that no designated Offic: may disregard the priority claim concerned before giving the applicant an
opportunity, upon entry into the national phase. to funish the priority document within a time limit which is ressonable under the
eircumstances.

3. (If applicable)An asterisk (*) appearing next 1o a ¢ate of receipt, in the right-hand colummn, denotes a priority document submitted
or transmitted to the International Bureau but not in compliance with Rule 17.1(a) or {b) (the priority document was received
alter the time limit prescribed in Rule 17.1(a) or the request (o prepare and transmit the priority document was submilted to the
receiving Ollice after the applicable time limit under Rule 17.1(b)). Even though the priority document was not furnished in
complianee with Rule 17.1(a) or (b}, the Intematicnal Bureau will nevertheless transmil a copy of the document to the designated
Offices, for their consideration. In case such a copy is nol accepted by he designated Oftice as the priority document, Rule 17.1(c)
provides that no designated Oflice may disregard tlic priority claim concemned before giving the applicant an opportunity, upon entry
into the national phase, to furnish the priority document within a time limit which is reasonable under the circumstances.

Priarity dais Priority application No Canntry or regd 3 IMeile al’ receipl
aor PCT teceivineg Ollie ol prigrity da
- 28 Seplember 2004 (28.09.2004)/ ' 60/613,754 / Us 21 November 2005 (21.11,2005)
20 December 2004 (20.12.2004) 60/637,623 v us 21 November 2005 (21.11.2005)
26 Seplember 2005 (26.09.2005)~ 11/235,647 us 27 February 2006 (27.02.2006})
RS PATENT LAW
The International Bureai of WIPQO Authorized officer
34, chemin des Colombettes ) .
1211 Geneva 20, Switzerland Carlos ROy = dmﬁ‘aﬁzmauef
) Facsimile No. +1 22 740 14 35
Facsimile No. +4] 22 338 82 70 Telephone No. +4 Dinaketed Item
Form PCT/B/304 (Oclaber 2005) Due Date CSAGGQV2

Attorney ,_@./—Qﬁi




| \{;ﬁk (Gu¥

Docket No. 10381 PCT
New Int’l. Application No. based on USSN 60/613,754 Filed: September 28, 2004
. USSN 60/637,623 Filed December 20, 2004 and .
USSN Unknown Filed September 26, 2005
Documents enclosed: Application; Cieneral Power of Attorney w/Certification;

PCT Easy Request; Disketie with Request and Abstract

Express mail mailing label number E1.984308889 US

Date of Deposit Septeraber 27, 2005 .

I hereby certify that this paper or fee is being deposited with the United States

Postal Service “Express Mail Post Office to Addressee” service under 37 CFR 1.10

on the date indicated above and is addressed to Mail Stop PCT, Assistant Commissioner for
Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

Maura Knobl

(Typed or printed name of person mailing paper or fee)
| Ty pall -

(Signatdre of person mailihg paper or fee)




———— mr mmme w e ———

.\36;01'?0

10381 PCT
112
PCT REQUEST
Original {for SUBMISSION )
0 For recalving Office use only

0-1. International Application No.
0-2 Intemational Filing Date
0-3 Name of receiving Office and "PCT
Intemational Application”
0-4 Form PCT/RO/101 PCT.Requast
04-1  [Prepared Using PCT-SAFE [EASY mode]
Version 3.50 (Build 0002.173)
0-5 Patitlon
[The undersignad rquests that the
presant international application ba
processed according to the Patent
Cooperation Treaty
0-6 a““ﬁ:‘;':g Office (spacifiedbythe  yjnited States Patent and Trademark
PP Office (USPTO) {RO/US)
0-7 Applicant's or agent's flle reference 10381 POCT
i Title of Invention BFPICIENT SYNTHESIS OF .
1,5-DIHYDRO-PYRAZOLO[3,4-c] PYRID-2-ONES
[} Appllcant
-1 This persoh is applicant only
-2 Appllcant for all designated States except US
li-4 Nama BRISTOL-MYERS SQUIBB COMPANY
-5 Address P.O. Box 4000
Route 206 and Provinceline Road
Princeton, New Jersey 08543-4000
United Stater of America
-6 State of natlonality us
-7 State of resldance us
1i-B Telephone No. 609-252-4000
-9 Facelmile No. 609-252-4526
-1 Applcant and/or Inventor
H-3-1  |This person s applicant and inventor -
M-1-2  |Applicent for US only
l-14 |Name (LAST, First) MUDRYK, Bogus 13:" M.
i-1-5 |Address 25 Pemberton Lane
Kast Windsor, NJ 08520
United States of America
IN-1-6 | State of nationality s )
Nlki-7 | State of residence

Us




- ma—— e

10381 PCT
PCT REQUEST

N v

Original {for SUBMISSION )

iApplicant and/or inventor

I-2-1  [This parsan Is applicant and inventor

l-2-2  |Applicant for -] only

ll-24 |[Nama (LAST, First) (*UNIERE, Nicolas

l-2-5  |Address 911 Primrose Court o
Belle Mead, New Jeraey 08502
Uinited States of America

Hl-2-6  |State of nationality FR

-2-7  [Stats of residence IS

-3 Appiicant and/or inventor

-3-1  [This person ls applicant and inventor

l-3-2  |Applicant for US only

IN-3-4  |Name (LAST, First) HSIEH, Dau-Ming

1-3-5  |Addrass 10 Tyroler Court
Edison, New , Jerasey 08820
Inited States of America

 HI-3-6  |State of nationallty us

II-3-7  |Stale of reskdence us

li}-4 Applicant andfor Inventor

il-4-1  |This person Is applicant and inventor

IH-4-2  |Applicant for US only

N-4-4 |Name (LAST, First) ROSSANO, Lucilus

W-4-5  (Address 9 Glengarry Way

- Weat Windsor, New Jersey 08550

United States of America _

I-4-6 |State of nationality us

ll4-7 |State of residence L8]

-5 Applicant and/or Inventor

l-5-1  [This person is applicant and inventor

lIl-5-2  |Applicant for US only

54  [Name (LAST, First) LIANG, Jing - -

W-5-5  |Address 57 \Sayre Drive
Princeton, New Jersey 08540
tinited States of America

11I-5-8  |State of natlonality us

{I-5-7 |State of residence ug




— -

.t e b A =

10381 PCT
3/12
PCT REQUEST
Driginel (for SUBMISEION )
-6 IApplicant and/or Inventor

lI-6-1  |This pereon is applicant and inventor
n-8-2 |Applicant for I8 only
-64 [Name (LAST, First) CHEN, Bang-Chi
W-6-5  |Address 28 Marion Drive.
Plainsboro, New Jersey 08336
Inited Statem of America
II-6-6 |State of nationality IS
I-6-7 |State of residanca 7S -
-7 Applicant and/or inventor
71 [This parson is applicant and inventor
li-7-2  |Applicant for US only
IH-7-4  |Nama (LAST, First) ZHANG, Huiping
-7-5  |Address 9 Hudnut Lane }
Belle Maad, New Jergey 0B502
UInited States of America’
Il-7-6  |State of nationality N
W-7-7  |State of residenca s
-8 Applicant and/or Inventor
-1 [This parson ls applicant and inventor
-8-2  |Applicant for US only
ill-8-4 |Name (LAST, First) ZHAO, Rulin v
Il-8-5  |Address 30 Manley Road
Pennington, New Jersey 08534
United States of America
Hi-8-6 |State of nationality CA .
l-8-7 |State of residence us
N9 Applicant and/or Inventor
HI-g-1  [This person is applicant and inventor
lll-9-2 |Applicant for us only
IM-9-4 |Name (LAST, First) WANG, Bel
1185 [Addrase 2005 Lynbrooke Drive vd
YTardley, Pennsylvania 19067
United States of America
ill-2-6 |Stale of natlonallty ON
If-9-7 |Stale of residence

us




10381 PCT

PCT REQUEST

4/12

Original (for SUBMISSION )

10

Applicant and/or Inventor

1-10-1 | This parson Is applicant and inventor
il-10-2 |Applicant for Us only
1104 |Name (LAST, First) DAVID, Adrian . -
-10-5 |Address 13 Nutmeg Place : \‘,f'f
Newtown, Pennseylvania 18940
United States of America
Il-10-8 |State of nationallty RO
-10-7 |State of residence ue
V-1 Agent or common rapressntative; or
address for correspondenca
The person identlfled below Is hereby/ agent
has been appointed to act on behalf of
the applicant(s) bafora the competent
Intemnational Authorlies as:
IV-1-1  [Name (LAST, First) 3UN, Jing G.
V-1-2 | Address 3ristol-Myers Squibb Company
P.0. Box 4000
?rinceton, New Jersey 08543-4000
Tnited States of America
IV-1-3  |Telephone No. 309-252-31791
IV-14  |Facsimlile No. 509-252-4526
V-1-5  (e-mail jing.g.sun®bms.com
IV-1-6 |Agsnt's registration No. 15,914
V-2 |Additlonal agent(s) additional agent(s} with same address as
filrst named agent
IV-2-1  |Name({s)

RODNEY, Burton(22,076); BABAJKO, Suzanne
. (32,880); BAXAM,Deanna L. (45, 266) ;
BOGIE, Terence J.(44,544); BERGEN, Briana
(. (39,123); COHEN,Jacqueline M. (51,574);
)'AMICO, Stephen C. (46,652);

DAVIZ, Stephen B. (26,693);

DUNCAN, Laurelee A.{44,096); DUNCAN, Sammy
G.{46,675); GIBBONS,Maureen S.(44,121);
GOLIAN, Paul D. (42,591);

GREENBLATT, Gary({47,609) ;
[fCORSEN,Elliott(32,705); LAMERDIN, John
h.(44,858); O'BRIEN,Maureen P. (42,043);
PARLET, Nickkil L. (44,996);

[FROVOOST, Jonathan N. (44,2%2):;

SHER, Audrey F. (39,024); VANATTEN, Mary

IILLE, Louls J.(32,954);

.. (39,408); WANG,Joseph C. (44,391);
IINSLOW, Anastasia P. (40,875);




- e —— —

10381 PCT
512
PCT REQUEST
Original (for SUBMISSION )
ALGIERT,Aldo(31,697); CHIN, Jennifer
T.(47,487); EPPERSON,James(52,8567)
MAKUJINA, Shah(41,174); MINGO,Pamela
A.(48,256); RYAN,Richard(30,491);
VOLLES,Warren (33,810} ;
LILCOYNE, Jo_lu:x (33,100} ; KRIEGER,Stuart
E. (28,731)
v DESIGNATIONS
V-1 [The filing of this request constitutes
under Rule 4.9(a), the dasignation of
all Contracting States bound by the
PCT on the International flling dats,
for the grant of every kind of
protection avaliable and, where
applicable, for the grant of both
regional and national patents.
vi-1 Priority ctalm of earlier natlonal
application
VI-1-1  [Fliing date 28 September 2004 (28.09.2004)
VI-1-2 |[Numbar 50/513'754
Vi-1-3  |Country Is
Vi-2 Prority claim of earlier national
application
Vi2-1  |Flling date 20 Decembexr 2004 (20.12,2004)
V2.2 |Number 50/537 623
VI-2-3 |Country s
Vi-3 Priority clalm of sarlier national
applicetion
Vi-3-1  |Filing date 26 September 2005 (26.09.2005)
VI-3-2 |Number
VI-3-3 |Country us
Vi-4 Priority document request
The receiving Office Is requested fo T . - -
prapare and transmit to tha intemational vi-i, vi-z, VI-3
Bureau a certiflad copy of the sarller
application{s} identifled above as
item(s):
Vi1 International Searching Authority European Patent Office (EPO) (I SA/ EP)
- Chosen

{87



—_— i -

10381 PCT
PCT REQUEST

6/12

Driginai (for SUBMISSION ) .

VI
Viil-1

V-2

Vill-3

Vill-4

viil-5

. Declarations

Number of declarations

Declaration as to the Identity of the

inventor

Daclaration es to the applicant's
antitlemant, as at the international fillng
date, to apply for and be granted @
patent

Daclaration as to the applicant’s
entitlement, as at the Intemational fillng
date, to clalm the priority of the earfler
application

Declaration of Inventorship (only for the
purposes of the designation of the
Unlted States of America}

Declaration as {o hon-prejudiclal
disclostires or exceptions to lack of

novelty




10381 PCT
PCT REQUEST

m2 -

Original (for SUBMISSION )

Viil-2-1 |Daclaration: Eniltlement to apply for
and be granted a patent
Daclaration as to tha applicant’s
entitiament, as at the intemational filing
date, to apply for and ba granted a
patent (Rules 4.17(il} and 51bls.1(a)(i),
in a case whara the declaration under

Rula 4.17(lv} Is not appropriate:

Name (LAST, First}

in relation to this international
application

BRISTOL-MYERS SQUIBB COMPANY is entitled
to apply for and be granted a patent by
virtue of the following:

Vill-2-Hi
v)

an aspignment

from MUDRYK, Boguslaw M.

to BRISTOL-MYERS SQUIBE COMPANY, dated
02 November 2004 (02.11.2004)

VTEXT]
v}

an assignment
3RISTOL-MYERS
November 2004

from CUNIERE, Nicolas to
SQUIBB COMPANY, dated 04
{04.11.2004) .

Vil-2-1{i
v)

an assignment
3RISTOL-MYERS
November 2004

from HSIEH, Dau-Ming to
SQUIBE COMPANY, dated 04
{04.11.2004)

Vilk2-1{1
v)

an assignment
ARISTOL-MYERS
November 2004

from ROSSANO, Luciua to
SQUIBB COMPANY, dated 04
{04.11.2004)

VilI-2-14)
v)

an assignment
BRISTOL-MYERS
November 2004

from LIANG, Jing to
SQUIBB COMPANY, dated 05
(05.11.2004)

Vill-2-1{1
v)

an assignment
BRISTOL-MYERS
November 2004

from CHEN, Bang-Chl to
SQUIBB COMPANY, dated 01
(01.11.2004)

Vil-2-1{i
v)

an assignment
BRISTOL-MYERS

from ZHANG, Hulping to
SQUIBB COMPANY, dated 26

October 2004 (26.10.2004)

VIII-2-1(i
v)

an assignment from ZHAO, Rulin to
BRISTOL-MYERS SQUIBB COMPANY, dated 26
October 2004 (26.10.2004)

VIll-2-1(i
v)

an assignment from WANG, Bei to BRISTOL-
MYERS SQUIBB COMPANY, dated 256 October
2004 (26.10.2004)

VIll-2-1{i [This declaration is made for the
x) purposes of:

all designations except the deaignation
of the United States of America




10381 PCT

PCT REQUEST

8/12

Original (for SUBMISSION )

viil-2-2

aclaration: Entitlement to apply for
nd be granted a patent

pclaration as to the applicant's
nlittement, as at the International fillng
nta, 1o apply for and be granted a
batent (Rules 4.17(W) and 51bis, 1{a){il)),
n a case where the declaration under
Rule 4.17(lv) Is not appropriate:

Nama {LAST, First)

in relation to this international
hpplication

BRISTOL-MYERS SQUIBB COMPANY is entitled
to apply for and be granted a patent by
frirtue of the following:

VIl-2-2(
v)

lan assignment from MUDRYK, Boguslaw M.
t-0 BRISTOL-MYERS SQUIBE COMPANY, dated

15 March 2005

(15.03.2005)

Vil-2-2(1
v)

an assignment
BRISTOL-MYERS
IFebruary 2005

from CUNIERE, Nicolas to
SQUIBB COMPANY, dated 02
{(02.02.2005}

VII-2-2(1
v)

an assignment
BRISTOL-MYERS
February 2005

from HSIEH, Dau-Ming to
SQUIBB COMPANY, dated 14
{14.02.2005)

viil-2-2(1
v)

an assignment
BRISTOL-MYERS
February 2005

from ROSSANO, Lucius to
SQUIBER COMPANY, dated 16
(16.02.2005)

Vin-2-2(i
v)

an assignment
BRISTOL-MYERS

from LIANG, Jing .to
SQUIBE COMPANY, dated 03

March 2005 (03.03.2005)

VhI-2-2(]

v)

an assignment from CHEN, Bang-Chi to
BRISTOL-MYERS SQUIBB COMPANY, dated 31
January 2005 (31.01.2005)

VIII-2-2(j
v)

an assignment from ZHANG, Huilping to
BRISTOL-MYERS SQUIBB COMPANY, dated 31
January 2005 (31.01.2005)

ViIl-2-2(1
v}

an agsignment from ZHAO, Rulin to .
BRISTOL-MYERS SQUIBB COMPANY, dated 04
February 2005 (04.02.2005)

vill-2-2(§
v)

an assignment from WANG, Bei to BRISTOL-
MYERS SQUIBE COMPANY, dated 28 January
2005 (28.01.2005) .

Vill-2-2(f
v}

an assignment from DAVID, Adrian to
BRISTOL-MYERS SQUIBB COMPANY, dated 14
February 2005 (14.02.2005)

Vill-2-2(
X

This declamtion s made for the
purposas of:

all designatio#s except the designation
of the United States of America
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Viil-3-1

eclaration: Entitiament to claim
riority

eclaration as to the applicant's
ntitlement, as at the international fliing
ate, to clalm the priority of the earller
pplication specified below, where the
pplicant is not the applicant who flied

e sarller application or where the
pplicant's name has changed since the
iling of the sarlier application (Rules
1,17 (iil} and 51bls.1(a}{il))

Name

n relation to FhiB international
ipplication

BRISTOL-MYERS SQUIBE COMPANY

s entitled to claim priority of earlier
bpplication No. 60/613,754 by virtue of
i-he followlng:

VIi-3-14)
v)

an assignment

from MUDRYK, Boguslaw M.

+to BRISTOL-MYERS SQUIBB COMPANY, dated
32 November 2004 (02.11.2004) |

VIL-3-1(i
v)

an assignment

November 2004

BRISTOL-MYERS-

from CUNIERE, Nicolas to
SQUIBB COMPANY, dated 04
(04.11.2004)

VIN-3-1(1
v}

an assignment
BRISTOL-MYERS
November 2004

from HSIEH, Dau-Ming to
SQUIBB COMPANY, dated 04
(04,11.2004) '

Vill-3-1(i
v)

an aseignment
BRISTOL-MYERS
November 2004

from ROSSANO, Lucius to
SQUIBB COMPANY, dated 04
{04.11.2004)

VII-3-1(i
v)

an assignment
BRISTOL-MYERS
Novembexr 2004

from LIANG, Jing to
SQUIBB COMPANY, dated 05
(05.11.2004)

VII3-1(]
v)

-

an asslgnment
BRISTOL-MYERS
November 2004

from CHEN, Bang-Chil to
SQUIBE COMPANY, dated 01
(01.11.2004)

Vil-3-1(
v)

an assignment
BRISTOL-MYERS

from ZHANG, Huilping to
SQUIBB COMPANY, dated 26

October 2004 (26.10.2004)

VIIR3-1
v)

an assignment
BRISTOL-MYERS

from ZHAQ, Rulin to
SQUIBB COMPANY, dated 26

October 2004 (26.10.2004)

VIIk-3-1(
v)

an assignment from WANG, Bei to
MYERS SQUIBRB COMPANY, dated 26 October
2004 (26.10.2004)

)

VIII-3-1({ This daclaration Is made for the

purposes of:

all designations

BRISTOL-~
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VIII-3-2 Peclaration: Entitiement to clalm

briority

Daclaration as to the applicant’s
ntitlemant, as at the Intemational filing
ats, to claim the priority of the earller
pplication specifled below, where the
pplicant 18 not the applicant who filed
he earlier application or where the
pplicant's name has changed since lhe
fling of the earlier application (Rules

4.1 7(ifl) and 51bis.1(a)(lil))
Name

Fn relation to this international
ppplication

A8

ARISTOL-MYERS SQUIBB COMPANY

is entitled to claim priority of earlier
application No. 60/637,623 by virtue of
he following:

Vill-3-2(i
v)

an assignmen; from MUDRYK, Boguslaw M.
‘to BRISTOL-MYERS SQUIBB COMPANY, dated

15 March 2005

(15.03.2005)

VIIl-a-2(i
v)

3RISTOL-MYERS
February 2005

an agsignment.-

from CUNIERE, Nicolas to
SQUIBB COMPANY, dated 02
(02.02.2005)

VIIl-3-2(i
Ve

an assignment

BRISTOL-MYERS,
February 2005,

from HSIEH, Dau-Ming to
SQUIBR COMPANY, dated 14
{14.02.2005)

VIIL-3-2(1
v)

an assignment

Pebruary 2005

BRISTOL-MYERS:

from ROSSANO, Lucius to
SQUIBB COMPANY, dated 16
(16.02.2005)

VII-3-2(i
v)

an asalgnment
BRISTOL-MYERS

from LIANG, Jing to
SQUIBE COMPANY, dated 03

March 2005 (03.03.2005)

Vil-3-2(;
v}

an assignment from CHEN, Bang-Chi to
BRISTOL-MYERS SQUIBB COMPANY, dated 31
January 2005 {(31.01.2005)

VIll-3-2(1
v)

an assignment. from ZEANG, Huiping to
BRISTOL-MYERS. SQUIBB COMPANY, dated 31
January 2005 (31.01.2005)

VIH-3-2(
v}

an assignment from ZHAO, Rulin to
BRISTOL-MYERS SQUIBB COMPANY, dated 04
February 2005 (04.02.2005)

VIIk3-2(
v)

an assignment from WANG, Bei to BRISTOCL-
MYERS SQUIBB COMPANY, dated 28 January
2005 (28.01.2005)

T T e e —— oy
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Ill-3-2(
v}

an assignment from DAVID, Adrian to
BRRISTOL-MYERS SQUIBB COMPANY, dated 14
February 2005 (14.02.2005)

-VIII-3-2(| [This declaration is made for the

x) purposes of:

all designations
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2 Applicant BRISTOL-MYERS SQUIBE COMPANY
12 Calculation of prescribed fees fee amount/multiplier Total amounts {USD)
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A novel process and intermediates thereof for making 4,5-dihydro-pyrazolo[3,4-c]pyrid-2-ones
of the type shown
below from appropriate phenyl hydrazines is described.

[INSERT CHEMICAL STRUCTURE HERE]

11
These compounds can be useful as factor Xa inhibitors.
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0 Para uso de la Oficina receptora Gnicamente
0-1 Solicitud internacional No.
0-2 Fecha de presentacién internacional
0-3 Nombre de la Oficina receptora y
: “Solicitud internacional PCT"
0-4 Forma - PCT/RO/101 PCT Petitorio
0-4-1 | Uso preparado PCT-SAFE [modo EASY]
Verslion 3.50 (actualizado 0002.173)
0-5 Peticién
El abajo firmante pide que la presente
Solicitud internacional sea tramitada de
conformidad con el Tratado de Cooperacién
de Patentes
0-6 Oficina Receptora (especificada por el Oficina de Patentes y Marcas de los Estados Unidos de
Solicitante) América (USPTQ)} (RO/US)
0-7 Referencia al expediente del solicitante o 10381 PCT
mandaltario
I Titulo de la invencidn SINTESIS EFICIENTE DE 4,5-DIHIDRO-PIRAZOLO
[3,4-c] PIRID-2-ONAS
i Solicitante
II-1 Esta persona es: Solicitante inicamente
II-2 Solicitante para: Todos los Estados designados excepio Estados unidos de
América
- 114 Nonibre BRISTOL-MYERS SQUIBB COMPANY
1I-5 Direccién: Apartado postal 4000
) Route 206 y ProvinceLine Road
Princeton, New Jersey 08543-4000
Eslados Unidos de América
II-6 Estado de nacionalidad Us
11-7 Estado de domicilio Us
II-8 No. de Teléfono 609-252-4000
11-9 No. de Facsimil 609-252-4526
III-1 | Solicitante y/o inventor
II1-1-1 | Esta persona es: Solicitante e Inventor
11I-1-2 | Solicitante para Estados unidos de América (inicamente
1II-1-4 | Nombre (APELLIDO, Nombre) MUDRYK, Boguslaw M.
I11-1-5"| Direcci6n: 25 Pemberton Lane
East Windsor, NJ 08520
Estados Unidos de América
III-1-6 | Estado de nacionalidad us
I11-1-7 | Estado de domicilio Us

- mmmmeps t - - smosam
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111-2

n1-2-1
111-2-2
I11-2-4
I11-2-5

111-2-6
II1-2-7

Solicitante y/o inventor

Esta persona es:

Solicilante para

Nombre (APELLIDQO, Nombre)
Direccién:

Estado de nacionalidad
Estado de domicilio

212

I11-3

II1-3-1
I11-3-2
1I-3-4
11I-3-5

1I-3-6
I1-3-7

Solicitante y/o inventor

Esta persona es:

Solicitante para

Nombre (APELLIDO, Nombre)
Direccién:

Estado de nacionalidad
Estado de domicilio

Solicitante e Inventor

Estados unidos de A mérica linicamente
CUNIERE, Nicolas

911 Primrose Court

Belle Mead, New Jersey 08502

Estados Unidos de América

FR

Us

I1I-4

I11-4-1
111-4-2
HI-4-4
II1-4-5

111-4-6
111-4-7

Solicitante y/o Inventor

Esta persona es:-

Solicitante para

Nombre (APELLIDO, Nombre)
Direccién:

Estado de nacionatidad
Estado de domicilio

Solicitante e Inventor

Estados unldos de A mérica Winicamente
HSIEH, Dau-Ming

10 Tyroler Court

Edison, New Jersey 08820

Estados Unidos de América

us

us

III-2

I1I-5-1
III-5-2
III-5-4
III-5-5

II1-5-6
N1-5-7

Sollcitante y/o inventor

Esty persona es:

Solicitante para

Nombre (APELLIDQ, Nombre)
Direccién:

Estado de nacionalidad
Estado de domicilio

Solicitante e Inventor

Estados unidos de América vinlcamente
ROSSANO, Luclus

9 Glengarry Way

West Windsor, New Jersey 08550
Estados Unidos de América

Us

us

Solicitante e Inventor

Estados unidos de América inicamente
LIANG, Jing

57 Sayre Drive

Princeton, New Jersey 08540

Estados Unidos de América

US

uUs
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IlI-6 | Solicitante y/o inventor _
HI-6-1 | Esta persona es: Solicitante e Inventor
II1-6-2 | Solicitante para Estados unidos de América tinlcamente
I11-6-4 | Nombre (APELLIDO, Nombre) CHEN, Bang-Chi.
I11-6-5 | Direccién: 28 Marion Drive
Plainsboro, New Jersey 08536
Estados Unidos de América
111-6-6 | Estado de nacionalidad Us
{II-6-7 | BEstado de domicilio Us
II-7 | Solicitante y/o inventor
III-7-1 | Esta persona es: Solicitante e Inventor
I11-7-2 | Solicitante para Estados unidos de América Gnlcamente
1I1-7-4 | Nembre (APELLIDO, Nombre) ZHANG, Huiping
1II-7-5 | Direccién: 9 Hudnut Lane
Belle Mead, New Hersey (08502
2, Estados Unidos de América
II1-7-6 | Estado de nacionalidad CN
II1-7-7 | Estado de domigilio us
*[I0-8 | Solicitante y/o inventor
III-8-1 | Esta persona es: Solicitante e Inventor
II-8-2 | Solicitante para Estados unidos de América inicamente
[1I-8-4 | Nombre (APELLIDG, Nombre) ZHAQ, Rulin
III-8-5 | Direccifn: 30 Manley Road
Pennington, New Jersey 08534
Estados Unidos de América
1I1-8-6 |Estado de nacionalidad CA
II1-8-7 |Estado de domicilio Us
III-Z [ Solicitante y/o Inventor
ITI-5-1 |Esta persona es: Solicitante e Inventor
IIi-5-2 |Solicitante para Estados unidos de América dnicamente
lII-5-4 | Nombre (APELLIDO, Nombre) WANG, Bei
1II-5-5 |Direccién: ' 2005 Lynbrooke Drive
Yardley, Pennsylvania 19067
Estados Unidos de América
III-5-6 |Estado de nacionalidad CN
III-5-7 [Estado de domicilio US
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I1-10

Solicitante y/o inventor

Solicitante e Inventor

Estados unidos de América dnicamente
DAYID, Adrian

13 Nutmeg Place

'| Newton, Pennsylvania 18940

Estados Unidos de América
RO
uUs

I1I-10-1 | Esta persona es:

III-10-2 | Solicitante para

III-10-4 | Nombre (APELLIDO, Nombre)

III-10-5 | Direccidn:

III-10-6 | Estado de nacionalidad

11-10-7 | Estado de domicilio

Iv-1 Mandatario o representante comin; o
direccién para la correspondencia
La persona identificada abajo es por la
presente/ha sido designada para actluar en
nombre del/de los solicitante (s) ante las
Autoridades competentes:

IV-1-1 Nombre(Apellido, nombre)

Iv-1-2 Direccidn:

IV-1-3 | No. Teléfono

IV-1-4 [ No. de Facsfmil

IV-1-5 | E-mail

IV-1-6 | No de registro del agente

Iv-2 Mandatario (s) Adicional

Iv-2-1 Nombre (s)

Mandatario

Sun, Jing G.

Bristol-Myers Squibb Company
Apartado Postal 4000

Princeton, New Jersey 08543-4000
Estados Unidos de América
609-252-3791

609-252-4526
ping.g.sun@bms.com

45,914

Mandatarlo (s) adicional con la misma direccién del primer
mandatario nombrado

RODNEY, Burton (22,076); BABAJKO, Suzanne E.
(32,880); BAXAM, Deanna L. (45,266);

BOGIE, Terence J. (44,544); BERGEN, Briana

C. (39,123); COHEN, Jacqueline M. (51,574);
D’AMICO, Stephen C. (46,652);

DAVIS, Stephen B. (26,693);

DUNCAN, Laurelee A. (44,096); DUNCAN, Sammy
G. (46,675); GIBBONS, Mauren S. (44,121);
GOLIAN, Paul D. (42,591);

GREENBLATT, Gary (47,609);

KORSEN, Elliott (32,705); LAMERDIN, John

A. (44,858); O'BRIEN, Maureen P. (42,043);
PARLET Nickki L. (44,996);

PROYOOST, Jonathan N. (44,292);

SHER, Audrey F. (39,024); VANATTEN, Mary

K. (39,408); WANG, Joseph C. (44,391);

WILLE, Louis J. (32,954);

WINSLOW, Anastasia P. (40,875);
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ALGIERI, Aldo, (31,697); CHIN, Jennifer

T. (47,487); EPPERSON, James (52,867);
MAKUJINA, Shah (41,174) MINGO, Pamela
A. (48,256); RYAN, Richard (30,491);
VOLLES, Warren (33,810);

KILCOYNE, John (33,100); KRIEGER, Stuart
E, (28,731)

A DESIGNACIONES
V-1 La presentacién de esta peticiGn se constituye
bajo la regla 45(a), la designacion de todos los
Estados Contratantes de acuerdo al PCT en la
fecha de presentacién internacional, para la
concesidn de todos los tipos de proteccién
disponibles y, en donde sean aplicables, para :a
concesién de ambas patentes regional y nacional
VI-1 Reivindicacién de prioridad de la solicitud
regional anterior
VI-1-1 | Fecha de presentacién 28 de Septiembre 2004 (28.09.2004)
VI-1-2 | Ndmero 60/613,754 '
VI-1-3 | Pais US
VI-1 Reivindicacién de prioridad de la solicitud
regional anterior
VI-1-1 |Fecha de presentacidn 20 de Dicilembre 2004 (20.12.2004)
VI-1-2 | Ndamero 60/637,623
VI-1-3 |Pafs US
VI-1 Retvindicacién de prioridad de 1a solicitud
regional anterior
VI-1-1 |Fecha de presentacitn 26 de Septiembre 2005 (26.09.2005)
VI-1-2 |Nimero
VI-1-3 [Pafs Us
VI-2 | Peticién del documento de prioridad
La Oficina receptora es solicitada para preparar y
enviar a la Oficina Internacional una copia del VI-1, VI-2, VI-3
certificado de la solicitud (es) anterior (es)
identificadas abajo como items:
VIlI-1 [Autoridad encargada de la bisqueda

Internacional

Oficina Europea de Patentes (EPQO) (ISA/EP)
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VIII Declaraciones Nimero de declaraciones
VIII-1 | Declaraci6n sobre la identidad del inventor -

VIII-2

VIII-3

VIII-4

VIII-5

Declaracién sobre el derecho del solicitante, en
La fecha de presentacién internacional, para
solicitar y que le sea concedida una patente

2

Declaracién sobre el derecho del solicitante, en la
fecha de presentacién internacional, a reivindicar
la prioridad de la solicitud anterior

Declaracién del estado de calidad del inventor
(solo para los propésitos de Iz designaci6n de los
Estados Unidos de América)

Declaraci6n sobre las divulgaciones no
perjudiciales o las excepciones a la falta de
novedad
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VIII-2-1

"2

Declaracion: Tiene derecho a solicitar y que
le sea concedida una patente

Declaracién sobre el derecho del solicitante en
la fecha de presentacién internacional, pars
solicitar y que le sea concedida una patente
(Reglas 4.17 (ii) y 51 bis. (a)(ii)).

En el caso en donde la declaraci6n bajo la ragla
4.17 (iv) no sea apropiada:

Nombre (APELLIDO, Nombre)

VIII-2-1
(iv)

En relacién a esta solicitud Internacional

slguiente:

BRISTOL-MYERS SQUIBB CONMPANY es autorizado para
solicitar y que le sea concedida una patente en virtud de lo

VIII-2-1
(iv}

BRISTOL-MYERS SQUIBB COMPANY,
con fecha 02 de Noviembre 2004 (02.11.2004)

una asignacién de MUDRYK, Bougslaw M. para

VIII-2-1
(iv)

una asignacién de CUNIERE, Nicolas para
BRISTOL-MYERS SQUIBB COMPANY,
con fecha 04 de Noviembre 2004 (04.11.2004)

VIII-2-1
(iv)

una asignacién de HSIEH, Dau-Ming para
BRISTOL-MYERS SQUIBB COMPANY,
con fechn 04 de Noviembre 2004 (04.11.2004)

VHI-2-1
@iv)

una asignacién de ROSSANO, Lucius para
BRISTOL-MYERS SQUIBB COMPANY,
con fecha 04 de Noviembre 2004 (04.11.2004)

VIII-2-1
(iv}

una asignacién de LIANG, Jing para
BRISTOL-MYERS SQUIBB COMPANY,
con fecha 05 de Noviembre 2004 (05.11.2004)

VIii-2-1
(iv)

una asignacién de CHEN, Bang-Chl para
BRISTOL-MYERS SQUIBB COMPANY,
con fecha 01 de Noviembre 2004 (01.11.2004)

TVII2-1
(iv)

una asignacién de ZHANG, Huiping para
BRISTOL-MYERS SQUIBB COMPANY,
con fecha 26 de Octubre 2004 (26.10.2004)

VIIT2-1
(v

una asignacién de ZHAO, Rulin para
BRISTOL-MYERS SQUIBB COMPANY,
con fecha 26 de Octubre 2004 (26.10.2004)

VIII-2-1
(ix)

una aslgnacién de WANG, Bel para
BRISTOL-MYERS SQUIBB COMPANY,
con fecha 26 de Octubre 2004 (26.10.2004)

Esta declaracién es hecha para los propésitos
de:

Unidos de América

Todas las designaciones excepto la designacién de los Estados
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VIII-2-2

Declaraclién: Tiene derecho a solicitar y ique
le sea concedida una patente

Declaracién sobre el derecho del solicitante en
la fecha de presentacién internacional, para
solicitar y que le sea concedida una patente
(Reglas 4.17 (ii) y 51 bis. (a)(ii)).

En el caso en donde'la declaracién bajo la regla
4.17 (iv) no sea apropiada:

Nombre (APELLIDO, Nombrc)

En relacién a esta solicitud Internacional

BRISTOL-MYERS SQUIBB CONMPANY es autorizado para

solicitar y que le sea concedida una patente en virtud de lo
siguiente;

VIII-2-1 una asignacién de MUDRYK, Bougslaw M. para
(iv) BRISTOL-MYERS SQUIBB COMPANY,
con fecha 15 de Marzo 2005 (15.03.2005)
VIII-2-1 una asignacién de CUNIERE, Nicolas para
(iv) BRISTOL-MYERS SQUIBB COMPANY,
con fecha 02 de Febrero 2002 (02.02.2005)
VII-2-1 una asignacién de HSIEH, Dau-Ming para
(iv) BRISTOL-MYERS SQUIBB COMPANY,
. con fecha 14 de Febrero 2005 (14.02.2005)
VIL-2-1 una asignacién de ROSSANO, Lucius para
(iv) BRISTOL-MYERS SQUIBB COMPANY,
. con fecha 16 de Febrero 2005 (16.02.2005)
VII-2-1 una asignaciéon de LIANG, Jing para
(iv) BRISTOL-MYERS SQUIBB COMPANY,
con fecha 03 de Marzo 2005 (03.03.2005)
VII-2-1 una asignaciéon de CHEN, Bang-Chl para
(iv) BRISTOL-MYERS SQUIBB COMPANY,
con fecha 31 de Enero 2005 (31.01.2005)
VIII-2-1 una asignacién de ZHANG, Huiping para
(iv) BRISTOL-MYERS SQUIBB COMPANY,
con fecha 31 de Enero 2005 (31.01.2005)
VIII-2-1 una asignacién de ZHA O, Rulin para
(iv) BRISTOL-MYERS SQUIBB COMPANY,
con fecha 04 de Febrero 2005 (04.02.2005)
VIII-2-1 una asignacién de WANG, Bei para
(iv) BRISTOL-MYERS SQUIBB COMPANY,
con fecha 28 de Enero 2005 (28.01.200%)
VIII-2-1 una asignacién de DAVID, Adrlan para
(iv) BRISTOL-MYERS SQUIBB COMPANY,
con fecha 14 de Febrero 2005 (14.02.2005)
VIII-2-1 |Esta declaracién es hecha para los propdsitos | Todas las designaciones excepto la designacion de los Estados
(ix) de: Unidos de América
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Declaracidn: Tiene derecho a la prioridad d=
reivindicacién.

Declaraci6n en cuanto al derecho del
solicitante, en la fecha de presentaci6n
internacional, para reivindicar la prioridad de la
solicitud més antigua especificada abajo, en
donde el solicitante, no es el solicitante quién
present6 la primera solicitud 6 donde el nombre
del solicitante ha sido cambiado, desde que se
presentd la solicitud més antigua (Reglas 4.17
(iii) y 51 bis. (a)(iii)).

Nombre:

VIII-3-1
(iv)

En relacidn a esta solicitud Internacional

BRISTOL-MYERS SQUIBB CONMPANY
Es autorizado para reivindicar la prioridad de la solicitud
anterlor No, 60/613,754 en virtud de lo siguiente:

VIII-3-1
(iv)

una asignacién de MUDRYK, Bougslaw M. para
BRISTOL-MYERS SQUIBB COMPANY,
con fecha 02 de Noviembre 2004 (02.11.2004)

VIII-3-1
(iv)

una asignacién de CUNIERE, Nicolas para
BRISTOL-MYERS SQUIBB COMPANY,
con fecha 04 de Noviembre 2004 (04.11.2004)

VIII-3-1
(iv)

una asignacion de HSTEH, Dau-Ming para
BRISTOL-MYERS SQUIBB COMPANY,
con fecha (4 de Noviembre 2004 (04.11.2004)

VIII-3-1
(iv)

una asignacion de ROSSANO, Lucius para
BRISTOL-MYERS SQUIBB COMPANY,
con fecha (4 de Noviembre 2004 (04.11.2004)

una asignacion de LIANG, Jing para
BRISTOL-MYERS SQUIBB COMPANY,
con fecha 05 de Noviembre 2004 (05.11.2004)

VII-3-1
(iv)

Viil-3-1
(iv)

una asignacién de CHEN, Bang-Chi para
BRISTOL-MYERS SQUIBB COMPANY,
con fecha 01 de Noviembre 2004 (01.11.2004)

VIII-3-1
(iv)

una asignacién de ZHANG, Huiping para
BRISTOL-MYERS SQUIBB COMPANY,
con fecha 26 de Octubre 2004 (26,10.2004)

* VII-3-1
(iv)

una asignacién de ZHAQ, Rulin para
BRISTOL-MYERS SQUIBB COMPANY,
con fecha 26 de QOctubre 2004 (26.10.2004)

VIII-3-1
(ix)

una asignacion de WANG, Bei para
BRISTOL-MYERS SQUIBB COMPANY,
con fecha 26 de Octubre 2004 (26.10.2004)

Esta declaraci6n es hecha para los propésitos
de:

Todas las designaciones

. —— ——— o ——— vy = e v— - ———
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Declaracién: Tiene derecho a la prioridad de
reivindicacién.

Declaracién en cuanto al derecho del
solicitante, en la fecha de presentacién
internacional, para reivindicar la prioridad de la
solicitud m4s antigua especificada abajo, e
donde el solicitante, no es el solicitante quicn
presentd la primera solicitud 6 donde el norbre
del solicitante ha sido cambiado, desde que se
presento la solicitud mds antigua (Reglas 4.17
(iii) y 51 bis. (a)(iii)).

Nombre:

VIII-3-2
(iv)

En relacién a esta solicitud Internacional

BRISTOL-MYERS SQUIBB CONMPANY
Es autorizado para relvindicar Ia prioridad de la solicitud
anterior No. 60/637,623 en virtud de lo siguiente:

VIII-3-2
(iv)

una asignacién de MUDRYK, Boguslaw M. para
BRISTOL-MYERS SQUIBB COMPANY,
con fecha 15 de Marzo 2005 (15.03.2004)

VIIT-3-2
(iv)

una aslgnacién de CUNIERE, Nicolas para
BRISTOL-MYERS SQUIBB COMPANY,
con fecha 02 de Febrero 2005 (02.02.2005)

VIII-3-2
- (iv)

una asignacién de HSIEH, Dau-Ming para
BRISTOL-MYERS SQUIBB COMPANY,
con fecha 14 de Febrero 2005 (14.02.2005)

VIII-3-2
(iv)

una asignacién de ROSSANO, Lucius para
BRISTOL-MYERS SQUIBB COMPANY,
con fecha 16 de Febrero 2005 (16.02.2005)

VIII-3-2
@iv)

una aslgnacién de LIANG, Jing para
BRISTOL-MYERS SQUIBB COMPANY,
con fecha 03 de Marzo 2005 (03.03,2005)

VIII-3-2
(iv)

una asignacién de CHEN, Bang-Chi para
BRISTOL-MYERS SQUIBB COMPANY,
con fecha 31 de Enero 2005 (31.01.2005)

VIII-3-1
(iv)

una ssignacién de ZHANG, Huiping para
BRISTOL-MYERS SQUIBB COMPANY,
con fecha 31 de Enero 2005 (31.01.2005)

VIII-3-1
(iv)

una asignacién de ZHAO, Rulin para
BRISTOL-MYERS SQUIBB COMPANY,
con fecha 04 de Febrero 2005 (04.02.2005)

una asignacion de WANG, Bel para
BRISTOL-MYERS SQUIBB COMPANY,

con fecha 28 de Enero 2005 (28.01.2005)
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PCT PETITORIO 11712
VIII-3-1 una asignacién de DAVID, Adrian para
{(iv) BRISTOL-MYERS SQUIBB COMPANY,
con fecha 14 de Febrero 2005 (14.02.2005)
VIII-3-1 | Esta declaraci6n es hecha para los propésitcs | Todas las designaciones
(ix) de:




™

PCT PETITORIO

12/12

de la percepcidn ulterior pero dentro del plazo
de documentos o dibujos que completen la
pretendida solicitud internacional

IX Lista de verificacién Nimero de hojos Archlvo (s) electrénico ancxado
IX-1 Petitorio (incluidas las hojas de declaracién) 12 v
X2 Descripcidn K] | -
IX-3 Reivindicaciones 9 -
1X-4 Resumen
1X-5 Figuras 0 -
1X-7 TOTAL 53

items adjuntados Documento (s) escrito anexado Archivo (5) electrdnico anexado
iX-8 Hoja de célculos de tasas v _

( -

IX-17 PCT-SAFE medio fisico -
IX-i8 Otra
IX-19 Figura de los dibujos que deben acompaiiar el

resumen
IX-20 Idioma de la presentacién de solicitud Inglés

. Internacional

X-1 Firma del solicitante o del mandatario o del

representante comiin

- RUBRICA
X-1-1 Nombre SUN, Jing G.
X-1-2 Nombre del firmante
X-1-3 Calidad
PARA USO EXCLUSIVO DE LA OFICINA RECEPTORA

10-1 Fecha actual de recepcién de la pretendida

solicitud internacional
10-2 Figuras:
10-2-1 Recibidos
10-2-2 No recibidos
10-3 Fecha rectificada actual de recepcién en razdn

.1 4

Fecha de recepcion dentro del plazo de las
correcciones requeridas bajo el artfculo 11(2)
del PCT

- 10-5 Autoridad de la biisqueda internacional ISA/EP
10-6 Transmisi6n de la copia de biisqueda diferida
hasta que se pague la tasa de bisqueda
PARA EXCLUSIVO DE LA OFICINA RECEPTORA
IT-1 Fecha de recepcion de la copia del disco por la

Oficina Internacional




VilI-2-1] Declaration: Entitiement to apply for
and be granted a patent

Declaration as to the applicant's
entittement, as ot he imematicnal flilng
date, to apply for and be grantad a
patent (Rules 4.17{T) and 51bls. 1{u){ii)},
In a casa whara tha declerallon under
Rule 4.17{lv) le not appropriate:

Name {LAST, Firsl)

PCT/US2005/034511

application

vizrtun of the following:

3

in relation to this international

BRISTOL-MYERS SQUIBB COMPANY is entitled
to apply for and be granted a patent by

Vii-2-1(f

v)

an asg ignment

VI
v)

from MUDRYK, Boguslaw M.

to BRISTOL-MYERS SQUIBB COMPANY, dated
02 November 2004 {(02.11.2004)

an aspsignment
BRISTOL-MYERS
November 2004

from CUNIERE, Nicolas to
SQUIBB COMPANY, dated 04
{(04.11.2004)

Az all
v)

an asgnignment
BRISTOL-MYERS
November 2004

VIE2-7(]
v)

from HSIEH, Dau-Ming to
SQUIBB COMPANY, dated 04
(04.11.2004)

an asdignment
BRISTOL-MYERS

[November 2004

V23
v)

from ROSSANO, Lucius to
S5QUIBB COMPANY, dated 04
(04.11.2004)

RISTOL-MYERS

an assignmant
ovember 2004

VITZ
v)

from LIANG, Jing to
SQUIBB COMPANY, dated 05
{05.11.2004)

an aseignment
RISTOL-MYERS
ovemter 2004

VIIFZ]
v)

from CHEN, Bang-Chi to
SQUIBB COMPANY, dataed 01
(01.11.2004)

n ass ignment
RISTCL-MYERS

from ZHANG, Huiping to
SQUIBB COMPANY, dated 26

ctober 2004 (26.10.2004)

n assignment
RISTOL-MYERS

from ZHAO, Rulin to
SQUIBB COMPANY, dated 26

atober 2004 (26.10.2004)

from WANG, Bei to

04 {26.10.2004)

VIT-Z-T{F THls declaration Is mads for the
x) purpases of:

n agssignment BRISTOL-
ERS SQUIBB COMPANY, dated 26 October
0

tll deaignations except the deslignation

f the United

States of America




P

PCT/US2005/03451]

Viil-2-1

and be granted a patent

Narna (LAST, First)

Deoclaration: Entitlament to apply for

Declaration &5 to the epplicsnt's in relation to thisg international
entlllemant, as at the Intsmalional filing '

date, to apply for and bs granted application
patant (Rules 4.17(%) and 61bls. 1{n)(i)),
In 8 case where the declaration vnder
Rule 4.17{lv} Ia not appropriata:

BRISTOL-MYERS SQUIBB COMPANY is entitled
to apply for and be granted a patent by
virtue of the following:

VII2-1()
v)

an assignment from MUDRYK, Boguslaw M.
to BRISTOL-MYERS SQUIBE COMPANY, dated
02 November 2004 (02.11.2004)

an agssignment from CUNIERE, Nicolas to
BRISTOIL-MYERS SQUIBB COMPANY, dated 04
November 2004 (04.11.2004)

an assignment from HSIEH, Dau-Ming to
BRISTOL-MYERS SQUIBB COMPANY, dated 04
November 2004 (04.11.2004) :

VP21
v)

an assigoment from ROSSANO, Lucius to
BRISTOL-MYERS SQUIBB COMPANY, dated 04
November 2004 (04.11.2004)

v}

an asslgnment from LYANG, Jing to
BRIS'I'DI..-M’!E]_!S SQUIBB COMPANY, dated 05
ovember 2004 (05.11.2004)

VITZ1]0
v}

RISTOL-MYERS SQUIBB COMPANY, dated 01

Bn assignment from CHEN, Bang-Chi to
ovember 2004 (01.11.2004)

V210
v)

En aspignment from ZHANG, Huiping to
RISTOL-MYERS SQUIBB COMPANY r dated 26
PDetobar 2004 (26.10.2004)

RISTOL-MYERS SQUIBB COMPANY, dated 26

n assignment from 2HAO, Rulin to
Ectobar 2004 {26.10.2004)

RS SQUIBB COMPANY, dated 26 October

N aselgoment from WANG, Bei to BRISTOL-
E
004 (26.10.2004)

A TR B e Tor

¥)

Turpouu of:

the . tll designations except the designation

f the United Btates of America
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PCT/US2005/034511

Viil-3-2 | Declaration: Entitlement to claim
priorlty

Declzrmlion ag Lo the applicant’s in relation to this international
eniittement, as at the Intemnational fillng

date, to clalm the priorlty of the eariier | 8PP 1lcation
application specifled balow, where the
applicant Is not the epplicant who flled
the aadler application or where the
applicant’s name has changed since the
flling of the earller applicalion (Rules
4,17(ill) and 51bls.1{a}{il))

Name BRISTOL~MYERS SQUIBB COMPANY

is entitled to claim priority of earlier
application No. 60/637,623 by virtue of
the following:

an assignment from MUDRYK, Boguslaw M.
to BRISTOL-MYERS SQUIBE COMPANY, dated
15 March 2005 (15.03.2005)

Viil-3-2(] an assignment from CUNIERE, Nicolas to
v BRISTOL-MYERS SQUIBB COMPANY, dated 02
February 2005 {02.02.2005)

VIT-3-2(j|

v)

f)i“'a""('l an assignment from HSIEH, Dau-Ming to
BRISTOL-MYERB SQUIBB COMPANY, dated 14
Fabruary 2005 (14.02.2005)

VIN-3-2(

an ajgignment f£rom ROSSANO, Lucius to
BRIBTOL~MYERS SQUIBB COMPANY, dated 16
February 2005 (16.02.2005)

Y)m:!t' an asaignment £rom LIANG, Jing to
BRISTOL-MYERS SQUIBB COMPANY, dated 03
March 2005 (03.03.2005)

an ausignment from CHEN, Bang-Chi to
BRISTOL-MYERS BQUIBR COMPANY, dated 31
January 2005 (31.01.2005)

'f;m' E.n assignment from ZHANG, Huiping to
RISTOL~MYERS SQUIBEB COMPANY, dated 31
anuary 2005 (31.01.2005) -

VIF3-200

v n apgignment from ZHAO, Rulin to

RISTOL-MYERE SQUIBB COMPANY, dated 04
ebxuvary 2005 (04.02.2005)

VRS2

" n aegsignment from WANG, Bei to BRISTOL-
ERE S8QUIBB COMPANY, dated 28 Jariuary
005 (28.01.2005)

v)




o .'WQ/\O

PCT/US2005/034511
VIi-2-2 | Doclaration: Entitlomant to apply far -
and be granted a patent
Declarslion as to the applicant's in relation to this intermational

ntitl t the Internetional il .
:ata..t:‘:::lzsf; am.i I:laa;anhdan e a'ppl ication
patant (Rules 4.17{ll) and 61bls. {a)(I)},
In & cass where the declaration undar
Rute 4.17{lv} Is not appropriate:
Name (LAST, First) BRISTOL-MYERS SQUIBB COMPANY is entitled
to apply for and be granted a patent by
o virtue of the following:

VIIl-2-2{i ) an assignment from MUDRYK, Boguslaw M.
v to BRISTOL-MYERS SQUIBB COMBANY, dated
15 March 2005 (15.03.2005)

VIZZT an assignment from CUNIERE, Nicolas to
v) BRISTOL-MYERS SQUIBB COMPANY, dated 02
February 2005 (02.02.2005)

Vii-2:2( an assignment from HSIEH, Dau-Ming to
K BRISTOL-MYERS SQUIBB COMPANY, dated 14
February 2005 (14.02.2005)

3)“"5"" an assignment from ROSSANO, Lucius to
BRISTOL-MYERS SQUIBB .COMPANY, dated 16
February 2005 (16.02.2005)

an agsignment from LIANG, Jing to
BRISTOL-MYERS SQUIBB COMPANY, dated 03
March 2005 (03.03.2005)

vinz-aaf F.n assignment from CHEN, Bang-Chi to

Vii-2-2Q
v)

v RISTOL~MYERS SQUIBB COMPANY, dated 31
January 2005 (31.01.2005)

an asnignmagg £rom ZHANG, Huilping to
RISTOL-MYERS SQUIBB COMPANY, dated 31
anuary 2005 (31,.01.2005)

3)""!'2(' En asuignment from ZHAO, Rulin to

VITR2-2(1

v)

RISTOL-MYERS SQUIBB COMPANY, dated 04
ebruary 2005 (04.02.2005)

n assignment from WANG, Bei to BRISTOL-
ERS SQUIBR COMPANY, dated 28 January
005 (28.01.2005)

Vii-2-2(l En assignment from DAVID, Adirian to

VIFZ2{
v)

" RISTOL-MYERS SQUIBB COMPANY, dated 14
ebruary 2005 (14.02.2005)

11 designations except the designation
f the United States of Amexica

VII-Z-2{T s declaration is made for the
x) bwposges of:
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APOSTILLE

(CONVENTION DE LA HAYE DU 5 OCTOBRE 1961)

COUNTRY: UNITED STATES OF AMERICA - .-

THIS PUBLIC DOCUMENT HAS BEEN SIGNED BY:
MAURA O KNOBL

ACTING IN THE CAPACITY OF:
NOTARY PUBLIC OF NEW JERSEY '

BEARS THE SEAL/STAME OF:
- MAURA O KNOBL, NOTARY

CERTIFIED

AT TRENTON, NEW JERSEY
THE 13TH DAY OF JANUARY 2006

BY: John E McCormac, CPA, NEW JERSEY TREASURER

NO. AZ248886

SEAL/STAMP:
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BOGOTA - COLOMBIA

PODER

' . Yo (nosotros)

domiciliado(s) en

Nombro(amos) a: JUAN PABLO CADENA SARMIENTO
ylo CARLOS H. PALACIO EASTMAN y/o MARTIN E.
TORRES' CARDOZO, de Bogota, Colombia, apoderados
verdaderos y legales con poder especlal, ampllo y suficiente,
para recabar de las oficinas y autoridades colombianas
administrativas, judiciales y de policia, en cualquier instancia
o recurso, la obtencidn de patentes de invencién, registros
de . marcas, disefios industriales, modelos ce utilidad,
depdsitos de nombres comerclales, lemas cornerclales y
ensenas, registros de derechos de autor y contratos sobre
los mismos, obtencién de certificados de obtentor de
variedades vegetales, asl c¢omo sus prérrogas,
renovaciones, anotaciones de traspaso, cambics de nombre
y/o domicilio; elaborar, tramitar y registrer ccntratos de
licencla y licencias de cualesquiera clases: Intervenir como
demandante o como demandado en cuglquier instancia y
recurso ante cualquier Juez, corporacién, funcionario pablico
0 autorided en acciones Judiclales, administrativas y. de
policla tales como: oposiciones al registro de marcas;
acclones de ceducidad, cancelacion y nulidad; acciones
reivindicatorias, acciones derivades de la obtencién o
explotacion de licencias; acciones de competencia desleal;
demandas - pensles; acciones de indemnizacion de
perjuiclos, reclamos y observaciones a solicitudes de
patentes, disefios industriales, modeios de utilldad, en el
ejercicio de medidas cautelares y en otras mcciones o
medidas similares.

N

A este efecto, io(s) faculto(amos) para elevar solichudes,
formular descripclones, enrniendas, protestas,
declaraciones, oposiciones, cancelaciones, nulidades,
-apelaciones y reclamos; pagar impuestos, cuotas y
gravamenes prescritos por la ley; renunciar o desistir a
derechos concedidos o en curso de concesion; reclbir toda
‘clase de documentos y valores, dando el descargo

- “respectivo, y, en general, pera dar ante dichas autoridades
todos los pasos necesarios al efecto indicado y tomar todas

las medidas que creyeren conducentes al resguardo de mis

(nuestros intereses), con todas lag demas facultacles legales
necesarias,

Este poder comprende (a facultad de ratificar o copf
mi* {(nuestro) nombre lo actuado asi como lz
desistir, transigir, comprometer, y la de sustituiNeas
en parte y revocar sustituciones. Asimismo nombrofé
a: JUAN PABLO CADENA SARMIENTO y/lo CAM
PALACIO EASTMAN y/o MARTIN E. TORRES g
domicillado(s) en la Carrera 7 No. 16-56 i ,
{(nuestros) apoderados en Colombla, con 8
recibir notificaciones y designar apoder e
extrajudiciales. . 1 4

Otorgado y firmado en
hoy de
Firma

Nombre
Cargo

P e

POWER OF ATTORNEY
| (We) BRISTOL-MYERS SQUIBB COMPANY

domiclled in Princeton, New Jersey, USA

Hereby appoints JUAN PABLO CADENA SARMIENTO

andf/or CARLOS H, PALACIO EASTMAN and/or MARTIN
E. TORRES CARDOZO, of Bogota, Colombia, my {our)
true. and lawful altomeys with special, ample and sufficiant

power to obtain from the Colombian administrative, judicial .

andjpolice offices and authorities, in any instancs, privileges

of patents of Invention, registration of trademarks, industrial .».

designs and utility models; registration of commercial
names, slogans end emblems, registration of copyright and
contracts related thereto, certificates of obtainers of
vegetlzbles varietles, as well as extenslons, renewals and
recordal of assignments and changes of name and domicile,
related to the above; to prepare, prosecute and register
licenses of any kind; to act as plaintiff or defendant in any
Instance or recourse, and before any judge, corporation,
public official or authority in Judicial, administrative and
police actlons, such as: oppositions to the registralion of
trademarks; caducity, cancellation and nullity actions: claim
actions derived from the obtaining or exploitation of
licenses, action of unfair competition; criminal proceedings,

" actions for payment of damages: daims or observations on

patent epplications, models, Industrial designs and utility
modeis; in the exerclse of preventive measures and in other
aclions or simllar proceedings,

To that effect they hereby empowered to file applications,
formulate descriptions, amendments, protests, declarations,
oppositions, cancellations, nullities, appeals and claims; to

pay'taxes, quolas and assessments prescribed by law,.
renounce or waive the rights granted or In the process of -

granting; to recelve all kinds of documents and valuables,
giving the respective release of receipt, and, In general, to
take before said authorities the hecessary steps to such
effect, and any measures that they may deem pertinent to
the safeguard of my (our) Interest(s) with all the other

‘necessary legal powers,

This power includes the faculty-to ratify or confim desist,
settle and cogibromise on my (our) behalf, and to substitute

it whole or in part and to revoks substitutions, At
pume | (We) hereby appoints-JUAN-FABLO
A SARMIENTO. and/or CARLOS H. PALACIO
AN and/or MARTIN E.

dficled In Carera 7 No. 16-56, Piso 9, my

{our)

gAttarney(s) In fact, with powers to recelve notifications and

designate judiclal and extrajudicial alforneys.

-/. and signed in
{1/ day_Jaw of 2006

fture mﬁfw ,C(. Z-/ur

uAanme E. Babajko
enior Patent Counsel

TORRES CARDOZO,

i

R TR SV



F CERTIFICADO NOTARIAL

- CERTIFICADO NOTARIAL .(SOCIEDAD)

Hoy de de
personalmente comparecié ante mj

a quien conozco, y de quien me consta que firm¢é. el anterior
documento, debidamente juramentado declard y dijo que &l
(ella) es

de

Sociedad legalmente constituida para un periodo de
duracidn que ain no ha terminado; que el declarante esta
autorizado por dicha compaiila para conferir este poder; que
- ¢l selio estampado por &l al ple de tal poder, en nombre y
representacion de la expresada compafiia, es el sello oficlal
de ella; y que el objeto para el cual se confiere este
instrumento esta comprendido dentro del objeto saclal de la
sociedad.

El suscrito Notario hace constar que tuvo a la vista las
pruebas de Ia existencia de la sociedad.

Estado de
con fecha

¥ que quien confiere el presente poder es su representante.
Notario Publico (sello)

PERSONA NATURAL

Hoy de de . cDmpaI‘ECIO(BIy

a qulen (es) conozso y me consta que es(son) la(s)
persona(s) fimante(s) del documento que precede y
quien(es) declara(n) que otorgan el mismo para los fines y
propositos que en él se expresan.

Notario Publico (sello)

LEGALIZACION POR APOSTILLA ES REQUERIDA.

hO.DE FAX :

65 BNE. 206 B4:21PM P3

4

NOTARIAL CERTIFICATE (CORPORATION)

Onthis 11  dayof January of 2006 personally
8ppeared before me  SUZANNE E. BABAJKO

to me known, and known to me to be the person who
signed the foregoing Instrument who being by me duly
swom did depose and say that he (she} is the

SENIOR PATENT COUNSEL

.9f BRISTOL-MYERS SQUIBB COMPANY

Which is legally constituted for a term not yet expired, thal
deponent is authorized by sald Company to confer this
Power of Atfomey: that the seal affixed hereunto by the
deponent in the name and on behalf of sald Corporation is
the corporate seal thersof; and that the purpose for which
this instrument is granted is included within the corporate
purpose of company.

The undersigned Notary Public attests that he has seen the

documents that prove lhe existence of the company.

State of

under date of

and that he (she) who grants the present power of attomey
ggEasentative,

------

/ NOTARIAL CERTIFICATE
NATURAL PERSON

On this /]*h dayof:Enuary of o0&
personally appeared before me

- Suzarne E. Babadko
who is(are) known to me and who | attest executed the
foregoing document and he (they} declared he (they)
grant(s) the document for the uses and purposes therein

expressed. ‘
Nbtary Public T,
. "7 MAURA 0. KNOBL
-5,  NOTARY PUBLIC OF NEW .. KSEY
-Bty.Commission BgRs uNQ 652908,
oo - o (S f’"'. ,__l-" . .
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LEGALIZATION BY APOSTILLE IS REQUIRED,
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TRADUCCION AL ESPANOL del Documento de Poder otorgado por

BRISTOL-MYERS SQUIBB COMPANY domiciliada en Princeton, New

Jersey, Estados Unidos de América. -

APOSTILLA
(CONVENCION DE LA HAYA DEL 5 DE OCTUBRE DE 1961)

1. PAIS: ESTADOS UNIDOS DE AMERICA

2. ESTE DOCUMENTO PUBLICO HA SIDO FIRMADO POR:
MAURA O KNOBL

3.  ACTUANDO EN CAPACIDAD DE:
‘ NOTARIO PUBLICO DE NEW JERSEY

4.  LLEVA EL SELLO/TIMBRE DE:
MAURA O KNOBL, NOTARIO

CERTIFICADO
5. EN TRENTON, NEW JERSEY

8. - EL 13 DE ENERO DE 2006

7. POR: John E. M006rmac, CPA, TESORERO DE NEW JERSEY

8. NO. A248886

9. SELLO/TIMBRE: 10.  FIRMA

(Firma)
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BUPERINTENDENCIA DE iINDUBTRIA ¥ COMERACH

Rad: U7-031388- VOO .
Foc ANI-USD 16345t Uep. 4 NUELHEALIINE Y
tra. 11 FAIENIEIN

ve: 31V FASENAUONALY .

ACLA11 PRESENIALIUN  Fonos. 210

A | W
Industria y Comercio
SUPERINTENDENCIA

REQUISITOS MINIMOS PARA ADMISION A TRAMITE

PCT
PATENTE DE INVENCION l/]/ MODELO DE UTILIDAD [ ]
" Indicacion de que se solicita la concesion de una patente L [/
Datos de identificacién del solicitante o de la persona que presenta |a solicitud [/]/

Descripcion de la invencion [/
Dibujos de ser estos pertinentes [
[

Comprobante de-pago de las tasas establecidas

COMPLETA [ INCOMPLETA [ ]

OO0

DISENO INDUSTRIAL [ ]

¢ Indicacién de que se solicita el registro de Disefio Industrial [ 1

¢ Datos de identificacion del solicitante o de la persona que presenta la solicitud [ ]

o Representacién grafica y fotografica del Disefio Industrial o muestra del []
material que incorpora el disefio )

¢ Comprobante de pago de |as tasas establecidas [ ]

COMPLETA [ ] INCOMPLETA [ ]

ESQUEMA DE TRAZADO [ ]

¢ indicacién de que se solicita el registro de un’Esquema de Trazado : [
¢ Datos de identificacion del solicitante o de la persona que presenta la solicitud [
¢ Representacion grafica del esquema trazado ) [
¢ Comprobante de pago de las tasas establecidas [

COMPLETA [ INCOMPLETA [ 1]

Firma Responsable /

Fecha_ 2 8 “AR a0 < Carrera 13 No. 27-00 Piso 5,7y 10 -
. . Conmutador: 38208 40
Fax: 350 52 20
" E-mail: info@sic.gov.co
www.sic.gov.co
Bogota, D.C., Colombia
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REPUBLICA DE COLOMBIA
SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

BogotaA,
2020

Doctor{a)

CADENA SARMIENTO JUAN PABLO
Apoderado(a) y/o Representante de
BRISTOL-MYERS SQUIBE COMPANY

REFERENCTIA Radicacién No. 7 31398
Solicitud internacional PCT/US2005/034511
Pecha inicio fase nacional 28/04/2007

Tramite 11
Evento 379
Actuacién 430

Oficic No. 1b131

Como resultado del examen de forma, realizado con fundamento en el articulo 38 de
la Decipién 486 de la Comigién de la Comunidad Andina, articulo 27 del Tratado de
Cooperacién en Materia de Patentes (PCT), regla 51 bis del Reglamento y Circular
Onica de la Superintendencia de Industria y Comercio, se le comunica que:

1. 8i fuere el caso, el solicitante debe adjuntar la traduccién de los anexos del
reporte de examen preliminar intermacional (Art. 36.2.b) del tratado PCT.

En cumplimientc de 1lo dispuesto por el articulo 39 de la Decisién 486, se le
requiere para que dentro del término de dos meses siguientes a la fecha de
notificacidén del prepente oficio, complete los requisitos anteriormente enunciados.
En caso de no dar cumplimiento al presente requerimientc, 1la solicitud se
conasiderari abandonada y perderi su prelacidn.

Notifiquese el presente ifio conforme a lo dispuesto en el numeral 5.2, literal
e}, del capitulo guinto-del fitulo primeroc de la Circular Unica No.10 de 2001.

/
ALIX CARMENID’Z:% DE VERGEL

Jefe de la divislén de Nuevas Creaclones

El anterior requerimiento fue notificado per fijacién en ligta de

st 20 27



