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metastasi s, ti SHE PREPARATIONAND USE 2F QRTHOSULFQ@YAMID®donNt al
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0 4 APfi 2002 -3 The hypothesis that MWs are inportant nediators of the
ti ssue destruction that occurs in arthritis has |ong been consi dered) since
it was first recognized that these enzynes are capabl e of degrading
col | agens and proteogl ycans which are the major structural conponents of
cartilage [Sapol sky) A L; Keiser, H; Howell) D.S.; 5 WesdherAPRJ2082) Jr.
J. din. Invest. 1976, 58, 1030; Pelletier, J.-P.; Martel-Pelletier, J.;
Howel |, D.S.; GChandur-Maymeh, L.; Enis, J.E ; Wessner, J.F., Jr. )
Arthritis Rheum 1983, 26) 63.]) and €®rtinues to develop as HEMINWPS are
identified. For exanple, collagenase-3 (MW-13) was cloned from breast
cancer cells in 1994, and the . flrst report that it could be involved in
arthritis appe red in 199 %31 J.M; Duez-ltza, 10 L; Balbin, M;
Sanchez, B¥Sé‘§8\‘5n thatt 9‘41 expregsion of gelatingss js elevated in palignangipgem 1994,
269) 16766andFﬂhangammaseCc£t degbadadthe bhsaaenlqﬂexﬂ&mémuh%@y hMaeto tqudrh Res.
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nent i oned fat §ene§‘é‘9’é'rz§1f THEOPRIRY:  PIQISTRY Ve SHCRTSHPORS! hP(ydroxam c
aci ds haveretinapathiyl of jxesratuditys cdcoke dnanimation, Ilqcsat(mdmhnels;mgrcxls slyndﬁémepat ents
5, 455, 258) 6 4 LR ication
EP606, 046AT?%&% S ?‘%ﬁ%’?ngﬁﬁl%ﬁ’)gﬁgg?%}é’%?ﬁ? LR R e %@7/22587
di sci ok® N&iSCPt i de matri x metal | oprotei nase inhibitors of which the
conmpound CGS27023A is representative. The discovery of this type of MW
inhibitor is further detailed by MacPherson, et. al. in J. Med. Chem)
(1997), 40, 2525. 20 Additional publications disclosing sulfonam de based
MVP i nhi bitors which are variants of the sulfonam de-hydroxamate shown

bel ow, or the anal ogous sul fonam decar boxyl at es, are European patent
application EP-757984-A 1 and W PO i nt ernati onal publ i catl ons W)95/ 35275
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ring to the sul fonam de nitrogen, as shown bel ow, include W PO

I nternational publications W96/33172 and W97/20824. Ar (2S~ O HO. N N ~X
~ n ms The German patent application DE 19,s42,189-A 1 discl oses

addi ti onal exanples of cylic sul fonam des as MVP i nhi bi tor T 4 A% :nihgi case

t he sul fonam de-containing ring is fused to a phenyl ring to |R

I soquinoline. Ar @2 S/ OHO NNH-~n R _n 10 Anal ogs of the

sul f onanni de- hydr oxamate ~ inhibitors in which the sul fonanide nitrogen has
been replaced by a carbon atonm) as she@m in the general structure bel ow,
are European patent application EP-7S0386-A 1 and WPO I nternational is

publication W97/ 24117. O Ra HC]—|N /| R SRL RZ X ~r APR 2002 -6
DESCRI PTI ON OF s i nvention I‘OVI s TACE  a
i nhi bitors hawﬂ&l.:flyﬂgﬁ? S@Wéﬁaﬁ“ﬁc 0%‘16 ‘F?S“edeH&‘m&haJ W Q o

. T , oconrs-ilt grthfifis IR& [bne t&udc@sataeecbsmce*t Nb&]ﬂirst gecapnizeé chdt thgsewhen i i

o- -~ ZFRs Sk a caple ot Wokhng 208k h&%a/;m@og\;@a&d“ﬁ%% B it ffoand X

are each, ependen rogen whén U 15

is car bon)S‘@FWF?érCQFHSPHB@SOth |C€H@B$y[s§9‘bl§‘9{rt@t dlﬁﬁlieﬁo fL; Howell, D.S.;
5 Woessner, J.F., Jr.; J. Clin. Invest. 1976, 58, 1030; Pelletier, J.-P.; Martel-Pelletier,

1; Howell, D.S.; Ghandur-Mnaymneh, L.; Enis, J.E.; Woessner, 1.F., Jr., Arthritis

Rheum. 1983, 26, 63.], and continues to develop as new MMPs are identified. For

example, collagenase-3 (MMP-13) was cloned from breast cancer cells in 1994, and the

. first report that it could be involved in arthritis appeared in 1995 [Freiji, J.M.; Diez-ltza,

10 L; Balbin, M.; Sanchez, L.M.; Blasco, R.; Tolivia, J.; Lopez-Otin, C. J. Biol. Chem.

1994, 269, 16766; Flannery, C.R.; Sandy, J.D. 102-17, 41st Ann. Meet. Orth. Res.

Soc. Orlando, FL. February 13-16, 1993.]. Evidence is accumulating that implicates

MMP-13 in the pathogenesis of arthritis. A major structural component of articular

cartilage, type II collagen, is the preferred substrate for MMP-13 and this enzyme is

15 significantly more efficient at cleaving type II collagen than the other collagenases

[Knauper, V.; Lopez-Otin, C.; Smith, B.; Knight, G.; Murphy, G. J. Biol. Chem.,

1996, 271, 1544-1550; Mitchell, P.G.; Magna, H.A.; Reeves, L.M.; Lopresti-

Morrow, L.L.; Yocum, S.A.; Rosner, P.J.; Geoghegan, K.F.; Hambor, J.E. J. Clin.

Invest. 1996, 97, 761.]. MMP-13 is produced by chondrocytes, and elevated levels of

20 MMP-13 has been found in human osteoarthritic tissues [Reboul, P.; Pelletier, J-P.;

Hambor, J.; Magna, H.; Tardif, G.; Cloutier, J-M.; Martel-Pelletier, J. Arthritis Rheum.

1995, 38 (Suppl. 9), S268;Shiopov, B.V.; Mainardi, C.L.; Hasty, K.A. Arthritis

Rheum. 1995, 38 (Suppl. 9), S313; Reboul, P.; Pelletier, J-P.; Tardif, G.; Cloutier, J-

M.; Martel-Pelletier, J. J. Clin. Invest. 1996, 97, 2011]. Potent inhibitors of MMPs

25  were described over 10 years ago, but the poor bioavailability of these early peptidic,

substrate mimetic MMP inhibitors precluded their evaluation in animal models of

arthritis. More bioavailable, non-peptidic MMP inhibitors may be preferred for the
treatment of diseases mediated by MMPs.

TNF-o converting enzyme catalyzes the formation of TNF-o from membrane

30 bound TNF-o precursor protein. TNF-o is a pro-inflammatory cytokine that is now

thought to have a role in rheumatoid arthritis, septic shock, graft rejection, insulin

resistance and HIV infection in addition to its well documented antitumor properties. For

example, research with anti-TNF-¢. antibodies and transgenic animals has demonstrated

that blocking the formation of TNF-c¢ inhibits the progression of arthritis [Rankin, E.C.;

* 35 Choy, E.H.; Kassimos, D.; Kingsley, G.H.; Sopwith, A.M.; Isenberg, D.A.; Panayi,



Y is carbon, nitrogen, oxygen or sulfur, provided that at |east one of T,

U W X, and Y is not carbon, and further provided that no nore than 2 of

T, U W and X are nitrogen,; p ~r APR 2002 W is a phenyl ring or is a
heteroaryl ring of ring 5-6 atons which may contain 0-2 heter ect ed
from nitrogen, oxygen, and sulfur, in addition to any heteroatons detri ned
by Wor X, wherein the phenyl or heteroaryl 5 . ring may be optionally
nono-, di-) or tri- substituted with R; Z is a phenyl) naphthyl)
heteroaryl, or heteroaryl fused to phehyl, wherein the heteroaryl noiety
contains of 5-6 ring atons and 1-3 heteroatons sel ected from nitrogen,
oxygen) or sulfur; wherein the phenyl, naphthyl, heteroaryl, or phenyl

f used hete a etie b t| nally nono or tri- substituted
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Publications disclosing B-sulfonamide-hydroxamate MMP inhibitor analogs of
CGS 27023A in which the carbon alpha to the hydroxamic acid has been joined in a



Al kyl) al kenyl, al kynyl, and perfluoroal kyl include both straight chain as
wel | as branched noi eties. The definitions of alkyl, alkenyl, alkynyl, and
cycl oal kyl include al kyl, al kenyl, alkynyl, and cycl oal kyl noieties which
are unsubstituted (carbons bonded to hydrogen or other carbons in the
chain or ring) or may be nono- or poly 20 substituted with R 04HARRGEN
means brom ne, chlorine, fluorine, and iodine. Preferred heteroaryl rings
i ncl ude pyrrole, furan, thiophene, pyridine, pyrimdine, pyridazine,
pyrazine, triazole, pyrazole, imdazol®; isothiazole, thiazole, isoxazole
and oxazole. Preferred "heteroaryl fused to phenyl"” rings indole)

i soi ndol e) benzofuran) benzot hi ophene, quinoline, isoquinoline,

gui noxal i ng, azol.ine, benzotriazole, 25 |ndazole) benzi m dazol e,

benzot hi aZ¥ige 10 Bb%SUenamide dnitroged. 98 nshoway, below, Thslude  YRIPQ atniprmstienl o
partially pubHadtmnaWEl%VBatlm anlyWiosg/X8b4.ri ng" neans a saturated or partially
unsaturated (but not aromatic, or fully saturated) heterocycle having 5-7
ring atonms, and containing 1-3 heteroatons s hected fromN O or S
Preferred saturated or partially unsaBB ,ed& et erocycl oal kyl rings include
pi peri di ne, piperazine) norpholine, 2et r ahydr opyr an, thionorpholine, or
pyrrolidine. Wen a noiety containsQmore |than substituent with the sane
designation (i.e., phenyl tr|'§ﬁ€3t| uteg;with R ) each of those
substituents (R in this case) me or different. The conpounds
of this invention may contain an &By arbon atom and sone of the
conpounds of this invention nmay conta( r nore asymetric centers 0
4 APR 2002 9 5 10 and may thus gi V8 'ri §& tdloptical isomers and

di ast erseorrers. Wil e shown without respect to stereochenlstry in B, the

present inventi,@nAn h_ 0 dra oners: as well
as the ra~ceni (':ﬁ)ar%n% gﬁ%edpﬁgﬁgﬁpg%ﬁhfggﬁ? c@ﬁfﬂ’é SF? g AMPIES i soner s:
as wel | aofeykrsulfonsmidesas MMR inbibRoradd tigs sasertlwoﬂui;fom@e-amdmpingmmgaeutr cally
accept abl esald & p hé@yﬁ%toﬁm%ﬁoq.ﬁna;&f erred conpounds of this invention
are those in which or a pharmaceutically acceptable salt
thereof. Mre preferred conpounds of this invention are those in which: P Q
-T Wand X are carbon; and 15 T is nltrog,erf)‘r Uis carbon, optionally
substituted with R or a pharnmaceuti c®) acceptable salt thereof. Stil

nore preferred conpounds of this |d@ent40n are those in which: 20 0 4 AP
R 2002 - 10 PQBis -T HO.

e

10

Analogs of the sulfonamide-hydroxamate MMP inhibitors in which the
sulfonamide nitrogen has been replaced by a carbon atom, as shown in the general
structure below, are European patent application EP-780386-A1 and WIPO international

15 publication WQO97/24117.

0o Rs; R
HOHN s~
R1 R2 02

Rs



Wand X are carbon; and T is nitrogen; U is carbon, optionally substituted
with RL5 R OPis NOand Qis ~ NHOH ; ~~i O-Z "1% i Wis phenyl or
pyrazol e, each optionally nono-, di-, or tri substituted with R; 10 or a
pharmaceutically acceptable salt thereof. Wien Rs is Z) it is preferred
that Z is phenyl or pyridyl, each optionally nono-) di-, or ErI%FR
substituted with R. It is preferred that the Z noiety bonded to ?[H% sul fur
of the sulfonam de of B, is 15 phenyl optionally nono-substituted with R
and R is ORZ or Z. Wen R is Z it i<bpreferred that Z is phenyl, or
pyridyl, each optionally nono-, di-, or tri- substituted wwth R. Wen R
is OR2, it is preferred that RZ is al kyl of 1-8 carbon atons or Z, with Z
bei ng phe i dy Toidl] y mono-, di-, or tri- substituted
with R. sféﬁ]{‘[@l\.ﬁwc..ti on can be prepared according to
the follow ng schenmes fromcomercially available starting materials or

st arti ng.nmat er Thlsinventiehprozides TACE anPRIMD (rthibitbts Hewingrtbeforredlausi ng t o
literature procedures. Typical known starting naterials are shown bel ow
(I-XXI'Y. These schenes, which follow thereafter, show the preparation of
represéntative conpounds of this invefion. ~ ~ ASR 292 .12~ ¢~ RzC | N
~~NRoOoMd NM~tO~f .,"Nf Il Ph O~V CL82C/ /.S~-NA RO-/ ~NS

wherein B is

10
" P
P and Q are —\Si/o or /lkNHOH , provided that when
o’z
" x
i —_ i , and vice versa;
Pis I\K 0 ,Qis NHOH
oz
T, U, W, and X are each, independently, carbon or nitrogen, provided that when T or U
15 is carbon, either may be optionally substituted with R1;

Y is carbon, nitrogen, oxygen or sulfur, provided that at least one of T, U, W, X, and
Y is not carbon, and further provided that no more than 2 of T, U, W, and X are
nitrogen;



G R,~t02C/ 1 ~~-N,NQC RO2p! " \~~-R~NOMN ~to~ ,NR O~tO0O~ 1| ~ 1IN
~N,~G~t@GaG! , NNR ~- , RRVcl OdNf NG ONi NN~tO ~r~("'~
@ S~0-GI ~NGRo2c ~1 VN..N8 G L RRp~G/ *~ "-NiNRGQA OON-~~/ 0
cl nONNdGd O"O1/

0 4 APR 2002

10

15

20

25

v

N
Q—é— is a phenyl ring or is a heteroaryl ring of ring 5-6 atoms

which may contain 0-2 heteratoms selected from nitrogen, oxygen, and sulfur, in
addition to any heteroatoms defined by W or X; wherein the phenyl or heteroaryl
ring may be optionally mono-, di-, or tri- substituted with R!;

Z is a phenyl, naphthyl, heteroaryl, or heteroary! fused to phenyl, wherein the heteroaryl
moiety contains of 5-6 ring atoms and 1-3 heteroatoms selected from nitrogen,
oxygen, or sulfur; wherein the phenyl, naphthyl, heteroaryl, or phenyl fused
heteroaryl moieties may be optionally mono-, di-, or tri- substituted with R';

R! is hydrogen, halogen, alkyl of 1-8 carbon atoms, alkenyl of 2-6 carbon atoms,
alkyny! of 2-6 carbon atoms, cyclocalkyl of 3-6 carbon atoms, -(CH,),Z, -OR?,
-CN, -COR? perfluoroalkyl of 1-4 carbon atoms, -CONR’R?, -S(O)xR?
-OPO(OR»)OR?, -PO(OR?R?, -OC(O)NR’R?, -COOR?, -CONR’R?, -SO,H,
-NR’R%, -NR’COR?, -NR’COOR?, -SO,NR’R’, -NO,, -N(R»SO,R’
-NR’CONR?R’,-NR’*C(=NR?*NR?R?, -SO,NHCOR*, -CONHSO,R*, -tetrazol-
5-yl, -SO,NHCN, -SO;NHCONR?’R?, or Z;

V is a saturated or partially unsaturated heterocycloalkyl ring of 5-7 ring atoms having 1-
3 heteroatoms selected from N, O, or S, which may be optionally mono-, or di-
substituted with R%;

R? and R? are each, independently, hydrogen, alkyl of 1-8 carbon atoms, alkeny! of 2-6
carbon atoms, alkynyl of 2-6 carbon atoms, cycloalkyl of 3-6 carbon atoms;
perfluoroalkyl of 1-4 carbon atoms, Z or V;

R* is alkyl of 1-8 carbon atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon
atoms, cycloalkyl of 3-6 carbon atoms; perfluoroalkyl of 1-4 carbon atoms, Z or
v,

R® is hydrogen, alkyl of 1-8 carbon atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6
carbon atoms, Z, or V;

n= 1-6;

x=0-2



Nd OO

0 4 APR 2002 -13 Conpound |I:

Novi nson,

Soc., Per
Sowel | . J

Denzel ,

Al - Shaar ,
Ransden,
El wor t hy, wamhmmwfall«@cwabkeﬂalt&rer@ Med. Chem ( 1997), 40( 17),
2674-2687. Conpound VI: a) Forties, 1T, Johnson, CN; Jones, GE; London, J;
JM JThe Mdathpo@inzsnof thils%%ntiﬁﬁltﬁe sEOAD to Athilil) tHéaéhzyMés MMargoni ) AE

Nicholass
Het ero
Johnson
2645.
Conpound
( 1995),
10
15
20
25
30

1f JyNRG QO2P4 " N OON~" NNCLOORN "'..

NIl NR

a) Springer, RH, Scholten, MB; O Brien) DE,

T, MIler, JP; Robins, RKJ . Md. Chem (1982) 25(3)) 235-42.
by Elworthy, T.R; Ford, A P.D.; et.al. J. Med. Chem 199(7% Pg?gé@é

2674-2687. 5 Conmpound |1: Masui, T; TAkura, T, JP 46043792 FA 7; CAN
76: 59604 Conpound I11: Canparini, A Pont i cel I I, F;, Tedeschi,
kin Trans.| (1982)) 10, 2391-4. 10 Corrpound IV: Abdal I a, GM
W 3. Heterocycl. Chem (1990)§-27 (5), 1201-7. Conpound V: a)

T, Hoehn) H J. Heterocyclic Chem ( 1977), 14, 813-817. b)

AHM Chanbers, RK; G | mour, DW Lythgoe, DJ; M enaghan,
CA J. Chem, Soc.; Perkin Trans. | (1992) 21, 2789-2812. c)

(C:%Cl i C Chem%é1977iSJ 14) 807-812. Conpound VII: a) Forties,
and B

Ch

I T;

em

;15

ofh conyertiecsigyas STAGK) and medtherefoesmisefuigno)  2640-

o Fe%%%‘r SR, vl feal B AR DR o B 12, 2°

Friodendal disease, graft rejection, insulin resistance, bone disease and HIV 1nfectlon

Pharmaceutically acceptable salts can be formed from organic and inorganic
acids, for example, acetic, propionic, lactic, citric, tartaric, succinic, fumaric, maleic,
malonic, mandelic, malic, phthalic, hydrochloric, hydrobromic, phosphoric, nitric,
sulfuric, methanesulfonic, napthalenesulfonic, benzenesulfonic, toluenesulfonic,
camphorsulfonic, and similarly known acceptable acids when a compound of this
invention contains a basic moiety. Salts may also be formed from organic and inorganic
bases, preferably alkali metal salts, for example, sodium, lithium, or potassium, when a
compound of this invention contains an acidic moiety.

Alkyl, alkenyl, alkynyl, and perfluoroalkyl include both straight chain as well as
branched moieties. The definitions of alkyl, alkenyl, alkynyl, and cycloalkyl include
alkyl, alkenyl, alkynyl, and cycloalkyl moieties which are unsubstituted (carbons
bonded to hydrogen, or other carbons in the chain or ring) or may be mono- or poly-
substituted with R'. Halogen means bromine, chlorine, fluorine, and iodine. Preferred
heteroaryl rings include pyrrole, furan, thiophene, pyridine, pyrimidine, pyridazine,
pyrazine, triazole, pyrazole, imidazole, isothiazole, thiazole, isoxazole and oxazole.
Preferred “heteroaryl fused to phenyl” rings indole, isoindole, benzofuran,
benzothiophene, quinoline, isoquinoline, quinoxaline, quinazoline, benzotriazole,
indazole, benzimidazole, benzothiazole, benzisoxazole, and benzoxazole. The term
“saturated or partially unsaturated heterocycloalkyl ring” means a saturated or partially
unsaturated (but not aromatic, or fully saturated) heterocycle having 5-7 ring atoms, and
containing 1-3 heteroatoms selected from N, O, or S. Preferred saturated or partially
unsaturated heterocycloalkyl rings include piperidine, piperazine, morpholine,
tetrahydropyran, thiomorpholine, or pyrrolidine. When a moiety contains more than
substituent with the same designation (i.e., phenyl tri-substituted with R') each of those
substituents (R' in this case) may be the same or different.

The compounds of this invention may contain an asymmetric carbon atom and
some of the compounds of this invention may contain one or more asymmetric centers




361. Baker) JM Huddl eston, PR, Keenan, GJ J. Chem Research M niprint,
(1982) 6) 1726-1746. 30 Conmpound I X: a) Forties, IT, Johnson) CN; Jones,
GE; London, J; N cholass, JMJ. Med. Chem ( 1990) 2640- 2645. b) Kan, MA

Guarconi, AE J. Heterocyclic Chem ( 1977) 14, 807-812. Co r}%@ Xl and
XIT: 35 Elworthy) T.R; Ford, A P.D.; et. al. J. Med. Chem }(J 992 40(
17), 2674-2687. 0 4 APR 2002 -14 Conpound XII1: Heterocycles, (1997), 45,

980. Conmpound Xl V: Yokoyana, Naokata. Eur. Pat. Appl.) 61 pp. CODEN:
EPXXDW EP 115469 A 1 5 840808. Conpou®d XV: Mendes, Etienne; Vernieres,
Jean O aude; Sim and) Jacques Edouard; Keane, Peter Eugene. Eur. Pat.

Appl .) 12 pp. CODEN. EPXXDW EP 346207 Al 891213. Conpound XVI: 10 Mendes,

Eti enne; Vem eres) Jean C aude; Simand, Jacques Edouard; Keane, Peter
Eugene. EwAnd 1pay th UB(SHY€. rise)tp ?P[S‘c aeynae 2ppydiasisreomers 4 Al skowgowithaut

Conpound ¥ ect tdBtekdodhenyi infl}l,rthb piééht irBidition INSIGEER. sudl@ﬁtal 156iners ,an& pp.

CCDEN:  J 5 7 0 Sho I

Arm t age, r"a""g (2 \ngéglq? %pvée\ﬁsf]’-li%'ﬁ er%mxcrnéqnc BH’:ﬁaﬁI@é’é Mor | ey)
Chri st opheetcrecﬁ’@mﬁirﬁt as Amil 3 Dtb@r pplxtlmDE!ﬂ thel RXB@d BOs@EoBb6MmersAEn850105.
Conpoungd ;;lgg,angg dafh o) J.; Kawaguchi, K ; Mshio, S ;

Shim zu, Taﬁgﬁse) Yaccﬁal\%?(g%?g%g (Dal ruppon Pharmaceutical Co., Ltd.,
Japan) Japan. Kokai) app CODEN: JKXXAF JP 50014697 750215 Showa. Conpound
XXI: Kihara, N.; Tan, H.; Takei, M; Ishihara, T. (Mtsui Pechochem cal

| ndustries) Lt i Tokyo Koho, |1 pp.
CODEN:  JKXXAF. qﬁfﬁégié% nﬁgﬁ@@ggﬁgngﬁﬂné&$» g“@%ﬁgounds of this invention
can be prepared using conventional techniques known to those skilled in the
art of organic synthesig. The follow ng schene (Schene 1) 30 illustrates

t he reaction sequence enployed. In the schenes which follow, the nmoiety A
is defined as the bicycl @teroaryl noi ety of B, as shown imedi ately

bel ow: 0 4 APR 200 g ',~, ,ice’ w w Y ~0,~ ~, 0~-~_
Bis -——'I‘/ or a pharmaceutically acceptable salt thereof.
10

More preferred compounds of this invention are those in which:

R Q

W and X are carbon; and

15 T is nitrogen;
U is carbon, optionally substituted with R1
or a pharmaceutically acceptable salt thereof.

Still more preferred compounds of this invention are those in which:
20



Ais ~-T . or For purposes of illustration only) wherein the bicyclic

het eroaryl group A shown is a .quinoline,
4-chloro-7-trifl uoronethyl qui noline-3-carboxylic acid ethyl ester, prepared
5 fromthe corresponding aniline) is reacted with

N- benzyl - pmet hoxybenzenesul f onam de) wherein Z is p-netho§$gﬁgﬁ3ﬂg) to
provide the requisite N, N-di substituted sul fonam do-ester t hen
converted into the correspondi ng hydroxam c acid in two steps.

Al ternatively, the 4-chloroquinoline-g#@r-boxylic acid ester could be first
reacted 10 with R -NH2 and the resulting 4-(R -am no)quinoline carboxylic
acid ester then reacted with the appropriate Z-SOZ . Hydrolysis of the
ester and reaction with hydroxyl am ne hydro-chl oride would then give the

i nvention conpound. OR4 APR 2002 - 16 Scheme |I. 0 0 EtO_ Y 'OEt + R "CEt

NH2 CHO-"'"" R~ ~ ~ CE ] CBt R; | O~~Cet F3 5 SOZ ~/ Me BrrNHF %
O~/ Me Bn-N O ~~CH F3 Functionalization of the quinoline ring via a
pal | adi um cat al yzed b’i ng between the iodoquinoline and
tributylvimglgin is{sho Ty’ Schene 1. a, j3-Unsaturated esters and am des

can be coupled to tRe hafoquinoline 'via Heck reactions. A variety of other
trialkyltin reagents are readily available and nay be simlarly used.
Boronic acids, 10 comrercially available or readily prepared, may al so be

coupl ed t oWt A X 2deaubiahine using the Suzuki reaction. 0 4 APR 2002 -
17 T is nitrogen;
U is carbon, optionally substituted with R!
5
g A
Pis — and Q is NHOH ;
Npo ™0
Nz
/
G
AN
Q(——%— is phenyl or pyrazole, each optionally mono-, di-, or tri-
substituted with R';

10 or a pharmaceutically acceptable salt thereof.

When R? is Z, it is preferred that Z is phenyl or pyridyl, each optionally mono-,
di-, or tri- substituted with R'.
It is preferred that the Z moiety bonded to the sulfur of the sulfonamide of B, is
15  phenyl optionally mono-substituted with R! and R' is OR? or Z. When R'is Z it is
preferred that Z is phenyl, or pyridyl, each optionally mono-, di-, or tri- substituted with
R'. When R' is OR?, it is preferred that R? is alkyl of 1-8 carbon atoms or Z, with Z
being phenyl or pyridyl, each optfona]ly mono-, di-, or tri- substituted with R'.

20 The compounds of this invention can be prepared according to the following
schemes from commercially available starting materials or starting materials which can



Scheme I1. 51 O~~0Et NI SOZ ~ ~ OW Et-NH Functionalization of
hal oqui nol i nes nay al so be acconplished via palladiumcatal yzed coupl i ngs

of alkynes, as illustrated in Schene I1l. Hydrogenation of the al kynes
accesses the olefins and al kanes as wel | . 0 4 APR Zﬁlq’z =18 Schene
II1. 51 Ol OBt / Nso\ ~ oMe Me-NH / | g02 \ ~ Ove Me-Ki* 8B - one
Me-N Ol oEt NSO2 \ ~ Ove Me-N OOEt N/ SO2\ ~Owe S02\ ~Ow _ ~ ~/
M-NOONOH~1 ~~HOH~N) Schenes IV and Villustrate two nmethods for

i ncorporating anmino groups into the sustituent attached to the sul fonani de
ni trogen of the conpounds of the invention. Thus) in Schenme |V the
NH sul fonam de is alkylated with propargyl brom de to provide the propargyl

sul fonam de.. This, alkyne is reacted w th .paraformal dehyde.in the presence

of a pri n;Lre rg)?:e e“ég‘ﬁé%?@f‘%% RES ﬁ‘&f%utﬁm%g kBﬂYVBrsfa&B‘gt%a‘&F%afP KBOWR opar gy

ani ne whi dielave (EE&XBr t Ehiese schdmels pwhicht follbivetheresftere ghdwy dhepapuatiar of.
representative compounds of this invention.



10 0 4 APR 2002 - 19 Schene IV. Me0 ~ RO2C HCCCx 02 NaH DMF MeO H~~ i O02R
"Il SNA 02 (CH2ZOn CuCl HNRSR6 NRS5R6 NRS5R6 MeO , | ~~j ONHOH MeO , | ~~
~02RS . N. A-E---~S, N _.A020251n Schene V, selective hydrolysis
of the ester of the p-carboethoxybenzyl sulfonam deﬁgﬁom)_ pxovi des a

mono- carboxylic acid. This acid may be converted@iln an am de (not shown),
foll owed by conversion of the second ester, A-COzR) into the correspondi ng

hydr oxamat e, or reduced to the correspondi ng al cohol w th diborane. The

al cohol may be converted into the anal ogous anmine via the benzylic brom de,
foll owed 10 by conversion of t{fe the ester) A-CO2R) into the correspondi ng

hydr oxamat e. 0 4 APR 2002 -20 Schene V. OH CO2Et MeO ~ | ~ ~ OzR 1) NaCH
MO ~1 ~'" O2RA~1 s -N-A~z 2) BH3-THF Oz 1 ) PPh3 CBr4 2) HNRSR6
K2CO3 NR5R6 NRSRg | | MeO ~ CONHOH MeO ~ CO2 \6I -E- 1 s-NNA~~1 s~NA
o 0L ~7? \ N
N <~
el 8oL ~7 Q N
. ) s> 1A
ROL~Z N7 N
' i1
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02 02 5 Methods for synthesizing variations of substituents on the sul fonyl
aryl group are shown in Schemes VI through VIII. As shown in Schenme VI)

bi aryl sul fonyl groups are synthesized by Suzuki couplings on a
brono-substituted benzene sul fonam de. The starting brono-substituted
benzene sul fonam de is synthesized fromthe comercially a@ai ARR! 2802

br omobenzenesul fonyl chloride and the am no-acid or am no-ester, H2N-A 10
CQZR, followed by al kylation of the resulting NH sul fonam de.
Alternatively, the brono aryl sul fonaddde is converted into the
correspondi ng boronic acid by the nethod of Ishiyama, et.al. [J. Og. Chem
( 1995), 60, 7508] followed by coupling with an appropriate aryl halide.

0 4 APR 2 2 21 Schene VI. 5 Br ArB(CHyz / RS r Pd(PPh3)4 w\ DaMEO3 (aq)
A-~2 A~ Bﬁlé( Pi nacol at 0) di boron (dpp~PdCl z; KQOAc; DWVBO ArX 2. ag. Hd
Pd( PPh3) a a) §pnym£RHTScHVllcmﬂ\dB O1Brieh) PELNayingén, DivVEABer( 22})RebinsORK JChem

199S) 60, 8 thods for synthesizing sulfonyl aryl
Mk Chem X192, B9 2>

ethers are own I n rou h I.X_ In Schene VII ar et hers, or
aryl het erpdlyprtly.HeRg)Fosd,eA By tﬁ'e%h ed¢ GhemnGlIO7H AN KD, RG B\M'{ﬁggul fonyl
chl ori ges (1{ uh@II: exanpl e: Zook SE; Dagni no, R; Deacon, Mg, Bender, SL;

i i) g s SRRRE S ar o Bebril T BB ARSI B0 A
OA ( ~ |Co®pnundHL- (R)03 A~ 02 (Ri)os- A~ ~2 ~CONHOH ~COOR
Al ternati \@nparibhi)&; Pbaticéli, h’@&e%cﬂ'faf‘ PeCRERPHRI P MEah® ﬁr(?gwnd' ng
boronic 5 l%cbglgsl 2r via thé sulfonyl phenols as Shown I n Schenme V
10 Compound IV:
Abdalla, GM; Sowell. JW J. Heterocycl. Chem. (1990), 27 (5), 1201-7.
Compound V:
a) Denzel, T; Hoehn, H J. Heterocyclic Chem. (1977), 14, 813-817.
b) Al-Shaar, AHM; Chambers, RK; Gilmour, DW; Lythgoe, DJ; McClenaghan, I;
15 Ramsden, CA J. Chem. Soc.; Perkin Trans. I (1992) 21, 2789-2812.
c¢) Elworthy, T.R.; Ford, A.P.D.; et.al. J. Med. Chem. (1997), 40(17), 2674-2687.
Compound VI:
a) Forbes, IT; Johnson, CN; Jones, GE; Loudon, J; Nicholass, JM J. Med. Chem
(1990) 2640- 2645.
20 b)) Kan, MA; Guarconi, AE J. Heterocyclic Chem (1977) 14, 807-812.
Compound VII:
a) Forbes, IT; Johnson, CN; Jones, GE; Loudon, J; Nicholass, JM J. Med. Chem
(1990) 2640- 2645.
b) Kan, MA; Guarconi, AE J. Heterocyclic Chem (1977) 14, 807-812.
25 Compound VIII:
Richardson, TO; Neale, N; Carwell, N J. Heterocyclic. Chem. (1995), 32, 359-
361.
Baker, JM; Huddleston, PR; Keenan, GJ J. Chem Research Miniprint, (1982) 6,
1726-1746.
30 Compound IX:
a) Forbes, IT; Johnson, CN; Jones, GE; Loudon, J; Nicholass, JM J. Med. Chem
(1990) 2640- 2645.
b) Kan, MA; Guarconi, AE J. Heterocyclic Chem (1977) 14, 807-812.
Compounds X, XTI and XII:
- 35 Elworthy, T.R.; Ford, A.P.D.; et.al. J. Med. Chem. (1997), 40(17), 2674-2687.



0 4 APR 2002 -23 Scheme VIII. R5 B(G1)2 /I (R)o.~ A~z ~COOR RS H /NS \
(R)a3 A Oz ~COOR Cu(QAc)2 Pyridine orEt3iV RX2C12 ~ 5/ XR X = OH, NHR
s (R)a3 A Oz ~COOR ArB(COH) 2 Cu(OAc)2 Pyridine orEt3N CH-Cl

~— =\

~ RS

QAr /I (Rk.3A~COOR ~I IJNC'" K203 RS ~N~\ | (R)o0,3-A % WSAWI
ethers may al so be prepared via displacenment of the quorlﬂe ?%
par af | uor obenzene sul fonam de, as shown in Schenme | X. Aryl or alkyl

may be prepared in this nmanner.

-COR~F/ | ~&R2 -. SOC- _ _ ~1-14-R )03 (R 1)0~
Compound X1II:
Heterocycles, (1997), 45, 980.
Compound XIV:

10

15

20

25

30

Yokoyama, Naokata. Eur. Pat. Appl., 61 pp. CODEN: EPXXDW. EP 115469 A1l
840808.

Compound XV:

Mendes, Etienne; Vernieres, Jean Claude; Simiand, Jacques Edouard; Keane, Peter
Eugene. Eur. Pat. Appl,, 12 pp. CODEN: EPXXDW. EP 346207 Al 891213,
Compound XVI:

Mendes, Etienne; Vemieres, Jean Claude; Simiand, Jacques Edouard; Keane, Peter
Eugene. Eur. Pat. Appl., 12 pp. CODEN: EPXXDW. EP 346207 Al 891213,
Compound XVII:

Morita, Yoshiharu; Wagatsuma, Kazuo. Japan. Kokai, 4 pp. CODEN: JKXXAF. JP
50058094 750520 Showa.

Compounds XVIII and XIX:

Armitage, Bemnard John; Leslie, Bruce William; Miller, Thomas Kerr; Morley,
Christopher. PCT Int. Appl., 110 pp. CODEN: PIXXD2. WO 9500511 A1l
950105.

Compound XX:

Minami, S.; Matsumoto, J.; Kawaguchi, K.; Mishio, S.; Shimizu, M.; Takase, Y.;
Nakamura, S. (Dainippon Pharmaceutical Co., Ltd., Japan) Japan. Kokai, 3pp.
CODEN: JKXXAF. JP 50014697 750215 Showa.

Compound XXT:
Kihara, N.; Tan, H.; Takei, M.; Ishihara, T. (Mitsui Pechochemical Industries, Ltd.,

Japan; Suntory, Ltd.) Jpn. Kokai Tokyo Koho, 1lpp. CODEN: JKXXAF. JP
62221686 A2 870929 Showa.

The compounds of this invention can be prepared using conventional techniques
known to those skilled in the art of organic synthesis. The following scheme (Scheme I)
illustrates the reaction sequence employed. In the schemes which follow, the moiety A
is defined as the bicyclic heteroaryl moiety of B, as shown immediately below:

d 4 APR 2002 -24 Schene I X F NHz \

+ A



RSC H2X K2C 03 or NaH 5 10 RRO / 02R RROHF \ | 1/ 02R ~2N-A (R )o~ NaH \
~_SN~~DW & RJ R/ iONHH\I _ 1 N A(R)os J RS Schene X
illustrates the synthesis of pyrazol opyridines, isoxazol opyyi gegeg and

i sothiazol opyridines of the invention. Thus, an am nopyrazol e,

am noi soxazol e or am noi sothi azole is condensed wi th ethoxynet hyl ene

mal onate to provide the intennediate, B. This conpound is converted into
t he pyrazol opyri di ne, isoxazol opyridine, or isothiazolopyridine) C by
heating at 240C. Conpound Cis then cofverted into the chloro-ester, D, via
reaction with phosphorus oxychl oride. D splacenent of the chloro
substituent with a sul fonam de then gives conpound E. Hydrolysis of the
ester and conversion of the carboxylate |nto t he hydroxanate t hen gi ves
conpound G Salts of_rrt hevu;ﬂnventl on CORR ou can be prepakled dgcording to

standard procedures. 4 APR 2002 -277Sthene. X 1 N ~NH2 ~CH=( COCEt ~ N
1NHCH:C(002Et~M|s ) or S(R| EhZOIRefIx H R ~ COCEt
POC13 \ N. . ¥ M (R-) RN-97Y C NHCHZRS 02 R20 02
S~ NHCH2R5 0 R t S2 i)Na N H R5 N. ""'T '

For purposes of illustration only, wherein the bicyclic heteroaryl group A shown is a
.quinoline, 4-chloro-7-trifluoromethylquinoline-3-carboxylic acid ethyl ester, prepared

5 from the  comesponding aniline, is  reacted  with  N-benzyl-p-
methoxybenzenesulfonamide, wherein Z is p-methoxybenzene, to provide the requisite
N,N-disubstituted sulfonamido-ester which is then converted into the corresponding
hydroxamic acid in two steps.

Alternatively, the 4-chloroguinoline carboxylic acid ester could be first reacted
10 with R™-NH, and the resulting 4-(R’-amino)quinoline carboxylic acid ester then reacted

with the appropriate Z-SO,-Cl. Hydrolysis of the ester and reaction with hydroxylamine
hydro-chloride would then give the invention compound.



Nii)H-\ COOH (RLl)oi . N N (R1)01 i)(COCI)2 F ii)NH0H R20 02 \ ~ s~
‘NHCH2R5 CONHOH HOl 1 ~ HG Salt NN ~ NHi (R1)01 0 4 APR 2002 -26 5
1'yrazol o[ 1, 5-b] pyri m dines of the invention are prepared according to
schene Xl using reactions as described for scheme X Schegg ipr M !
C2HSOCH=( COCEt )2 ~ COCet POCK N, ~ COCet NHz M+ ~ ------ ~, .. Me~ Ph20/ 250
C ~~ ~N A (COClh/NH20H 1~ C 1 NNaOH D JJH CHZRS Rzp R2 O~~ NHCHZRS N-N ~
COCEt Me~ E RIO 1 HCl O-~ NHCHpRs HCl 16N’ ~ CONHOH M~'' ~~1 ~N H

Scheme 1.
o o OH © cl
N
Eto)\\E‘LOEt + R : P —— R__'E\:Ej)LOEl — R—'—\ X OEt
OEt NH N A2
702 < > OMe so,—@—om
[ Bn—NH /

0O Bn—-N o
A OEt N

OEt
Fs FoC NZ

SO Me
OZ—Q—OMe Z‘@‘O
Bn_ /S Bn-N/
N o o
o
FaC o FaC N

Functionalization of the quinoline ring via a palladium catalyzed Heck coupling

between the iodoquinoline and tributylvinyltin is shown in Scheme IL ¢,B-Unsaturated

esters and amides can be coupled to the haloquinoline via Heck reactions. A variety of
other trialkyltin reagents are readily available and may be similarly used. Boronic acids,

10  commercially available or readily prepared, may also be coupled to the iodoquinoline
using the Suzuki reaction.



The follow ng specific exanples illustrate the preparation of
representative conpounds of this invention. The starting materials,

i nternedi ates, and reagents are either comercially avail able or can be
readily prepared followi ng standard literature 15 procedure§4bm¥€9@23kiIIed
in the art of organic synthesis. ' 0 4 APR 2002 -27 Exanple

a- [ Benzyl - (4- met hoxy- benzenesul fonyl )-am no] -7-tri fl uoronet hyl

gui nol i ne- 3-carboxylic acid ethyl ester 5 To a solution of 1.85g (6.67
mol ) of N benzyl 4-nethoxypheny|su|phﬁhanide in|Sn of DMF was added, in
one portion, 0.267g (6.67 mmol) of 60% sodi um hydride and the resulting

m xture was stirred at roomtenperature under nitrogen for 15 mn. Ethyl
4-ch|oro-73@kk%lforonethyl-s-quinoIinecarboxyIate (2.02g, 6.67 mmol) was .
t hen added™t0 gé solution in one portion and the resulting m xture was
heated at 85 C 10 for 24h. The reacti m xture was then c d to room

t enperature) poured into a m xt uf@z &Me(300 ) a{e}dﬁ-@i—mweaqueous)
100 nml) and extragfed wth etfyyNHacetare (2x100 nL)B_ e c ned organic

| ayers were dried]jov magnesi um sul fate) filtered and cdpcentrated in
vacuo. The r Qthen chromatograpted on sig ™Nee et ariting with

15% 50% et hyl tagle/ hexane to give 3.11g (880 t pg desired product.
15 El ectrospra Miss Spec 545.1 (M ~H). Exanple 2 N

a- (Benzyl - (4- net hoxy- benzenesul fonyl ) -am no] -8-tri 1 uoronet hyl qui nol i ne-3-c¢
arboxylic acid ethyl ester 20 In the sanme manner as described in Exanple 1,
1.012g (3.34 mmol) of ethyl

4chl oro-8-trifluoronethyl - 3-qui nol i necar boxyl ate provijded 1.509g (83 % of
the desired quinoline ester as a white solid. Electrogpray Mass Spec 545.1
(MtH) . Exanpl e 3 25 4-[Benzyl - (4- met hoxy- benzenesul f onyl ) - am=Q] -

6- br ono- qui nol i ne- 3car ylic acid ethyl ester In the s& MRS
descri bed i n Exams (2.70 mol) of ethyl ./ '
6bronD-4-chIorgF§{qu6n necar boxyl at e provi ded 1.4f§g (9 of the desired

qui nol i ne ester agwhite solid. Electrospray Ma ot (MrH). 30
0 4 APR 200 R fexanpHe 4 4-[ Benzyl - (4- met hoxy- negul f onyL) - am no]j -
7- br ono- qui e-Acarboxylic acid ethyl ester In the $ame nanner as
described in Mbl e "1, 0.777g (2.47 nmml) of eth
br ono- 4- chl og0- 3- qui nol i necar boxyl ate provided 1.169g (85!'0) of the desired
qui noline ester jas a white solid. Electrospray Mass Spec 557.1 (M+H)
Exanpl e 5 4-[Benzyl - (4- met hoxy- benzenesul fonyl )-am no]-6-trifluoronethyl 10
qgui nol i ne- 3-carhoxylic acid ethyl ester In the same manner as described in

Example 1, 1.216g (4. mmol ) of et hyl
4chl oro-6-triflu =@Mejui nol i necar boxyl ate provided 2.171g (99% of
t he desired ggi Ii8e ter as a white solid. Electrospray Mass Spec 545.0

(MtH) . 15 Exanplle 6
4-[ Benzyl - (

Functionalization of haloguinolines may also be accomplished via palladium
5 catalyzed couplings of alkynes, as illustrated in Scheme III. Hydrogenation of the
alkynes accesses the olefins and alkanes as well.



qgui nol i ne- 3-carboxylic acid To a solution of 1.065g (2.00 nmol) of the
product from Exanple 1 in 4nL of nethanol/THF ( 1:1 ) was added 2nL of 1N
sodi um hydroxi de solution and the resulting 20 m xture was stirred at 25 C
for 18h. The reaction was then acidified with 1IN HO and extracted with
ethyl acetate (200 nlL). The organic layer was washed w thgyaf d brine,
dried over MyS04, filtered and concentrated in vacuo. The resultiTg residue
was triturated with ethyl acetate/hexane (1:9) and filtered to provi de 828
my (82% of the desired carboxylic acitB-as a white solid. EIectrospray Mass
Spec 517.1 (M+H) 25 Exanple 7

4-[ Benzyl - (4- met hoxy- benzenesul fonyl)-am no]-8-trifl uoronethyl qui noline-3-c
arboxylic id I t he sane manner as described in Exanple 6, 1.255g (2.64
mol ) of t Hroduct from Exanpl e 2 provi ded 0.988g (83@@ of the desired
qui nol i ne aC|d as a white solid. Elec spray Mass Spec 517

APR 2002 -29 Exanple 8

4-[ Benzyl - (4- nethoxyrbepzenesuhﬁuhyl) am noj - 6- bronD ﬁof 3 carboxyllc
acid In the sare mannerf as described in Exanple 6, 1 .16 mmol ) of
the 5 product N EXEpPEt 3 provided 0.921 g (81 sired

qui noline acid x\*%hite solid. Electrospray Mass 9.0 (M+H)

Exanpl e 9 4-[ Benzyl - (4 nmet hoxy- benzenesul f onyl ) - ami no] - N7-brom)-quinoline-3
10 ~ carboxylic acid In the same nmanner as described in Exanple 6, 0.969g (
1.74 mmol) of the product from Exanple 4 provided 0.804g (87% of the
desired quinoline acid as a white solid. Electrospray ss Spec 529.0
(MtH) . 15 Exanple 10

4-[ Benzyl - (4- met hoxy- benzenesulf onyl)-am no]-6-trifl uordnethyl

qui nol i ne- 3-gacboxyl i c augd—ijj}heMsane manneg, as descrlbgg__QZ?}géw%e 6)
2.043g (3. @ Dl ) of ythe P ct from Exarrpl provi ded

t he desired qgui n&\i ne ac d [

515.0 (M H). Exanmply
4-[ Benzyl - (4- met hoxy<bexngenesul fonyl )-am no] -7-trifl hnef hyl

qui nol i ne- 3-carboxylic acid hydroxyanlde 25 To a solufiomof 0.636g ( 1.26
mol ) of the product f%on1Exaane in 12.5 nL of dichloronmethane was added

0.05 nL of DWF followed by 1.26 nL (2.52 nmol) of 2 Moxalyl chloride and
the resulting reactionym xture was stirred at roomtenperature for 1 h. In
a separate flask, 2.6 nL ( 12 mpl) of triethylam ne was adde o a,0C 30

m xture of 380 ny (13 mzel hgds oxyl am ne hydrochlorldﬁ n fiMef THF
and 3.5 nL wat er fht{er thi’s m xture had bgen stirmedNorolSmn at 0 C,
the acid chlor rdg soVut onfwas added to it in and, tbr resultlng

sol ution was all owe 3
4h. Water was then'qg he reaction flask and 0.4 8@ (75% product was
collected via filtration. Electrospray Mass Spec 532.1 35 (MtH) 0 4 APR
2002 -30 Exanple 12
4-[ Benzyl - (4- mef hoxy- Seﬁulfo 90} trlfluoroneth¥ .
qui nol i ne- 3- car e§ é’nﬁna thods for incorporating amino groups into

5  the substituent attached to the sulfonarmde nitrogen of the compounds of the invention.

Thus, in Scheme 1V the NH-sulfonamide is alkylated with propargyl bromide to provide
the propargyl sulfonamide. This alkyne is reacted with paraformaldehyde in the presence

roomtenperature and

of a primary or secondary amine and cuprous chloride to give the propargyl amine
which is converted, as before, to the desired hydroxamic acid.
10



5 1n the same manner as described in Exanple 11, 0.444g (3.75 mmol) of the
‘product from Exanple 7 provided 0.143g (31 % of the desired quinoline
hydroxam ¢ acid as a cream colored solid. Electrospray Mass Spec 532.1
(W+H). Exanple 13 10 4-[Benzyl - (4- net hoxy- benzenesul f onyl ) 8 &nAPR]2002

6- br ono- qui nol i ne-3 carboxylic acid hydroxyam de In the sane manner as
described in Exanple 11) 0.527g (1.00 mmol) of the product from Exanple 8
provi ded 0.367g (68% of the desired QU|noIine hydroxam ¢ acid as a off
white solid. Electrospray Mass Spec 5 P-9 (MtH) . 15 Exanple 14

4-[ Benzyl - (4-rnet hoxy- benzenesul fonyl ) -am no] - 7-brono-qui noline-3
carboxylic acid hydroxyam de In the sane manner as described in Exanple 11
0. 527¢g (1.§é}g l,)) of the 20 product from Exanple 9 provided 0.280g (52%
of the deS|re; gui nol i ne hydroxam c acid as a white solid. Electrospray
Mass Spec 541.9 (M+H). Exanple 15

4-[ Benzyl - (Me ®dELROX zen I) a fIG@mﬁnethyl 25
qgui nol i ne-3 ca.EEﬂ cid quZEI mel manner as described in
Exanpl e 11, 0.52% gﬁ' nmo the prod anpl e 10 provi ded

0. 435¢g (779@ of the %e5|red q @églne hydroxanlcha0| as a cream col ored
solid. Electrospray Mass Spec .1 (MtH). 30 Exanple 16

4- ((4- Met hoxybenzenesul fonyl ) - pyri di n- 3-yl et hyl am no] -7
trifluoronethyl-quinoline-3-carboxylic acid hydr%%xfe;de Fol | owi ng t he
procedure of exanple 1 and substituting )

N- ( 3- pyri di nyl met hyl ) - 4net hoxybenzenesul f onam dgeﬁgj%

N- benzyl -"4- met hoxybenzenesul f onam de, the 35 in é$@te
4-[(4-nethoxybenzenesu|fonyl)-pyridin-3-y|nethylan1no]-7 0 4 APR 2002 -31
trifluoronethyl - d¥Rsiel i ne- 3-carboxylic aci d et NRkRester is obtai ned.
Fol | ow ng the prokedur xanple 6 and 11) e t| product is
obt ai ned. ¥$@ 5 ay?é&%slgpec 533. 0 M&RY) E

4-[ Benzyl - (4-ﬁ§iﬁo p@enesulfqa§E$:5ﬁino] é%-qU|noline-3
carboxylic acid h oxyam de In the sane nannero S scribed in Exanple 1,
1.167g (4.00 mmol) of ethyl 4. chloro-8-butyl-3- qU|noI|necarboxyIate

provi ded 1.413g (66% of the desired quinoline 10 ester as a white solid.

El ect Ir aspray MIasSchege B3stlativdvihillrolysiz o €hes asier oRniRe h-csboethoxybedxgl i R
Exanpl e 6, 4 t he
cxamp qu|u§]f8$§r§ge £0ub BrolTER éﬁ%golcta}%?ﬁg{c%gd%gx 5818%3 b%aggveé dHo 8l ¢

(M H). Folamwide rpt shewph Jelleadely spnvsision Pk thet spsong eftar, T%Bﬂd“tp s‘h‘bbt ai ned

from the Je%n(e@goh@fﬁ lh &roﬁzﬁhzﬂe ﬁkﬂ%&é&%%@dbn%édﬁ@%oh&%@tﬁdﬂﬁwé) Thé=xanpl e

18 4- [Benz ul met ui.nol i.ne

car boxyl i c %?&‘g’ldmﬁX/ 95?)/5&?06’(5'?02% 89%0(%) Hﬁe‘?ﬁ“ggl%c])é%gﬁd?’b%’ O\NﬁdgExarrpl e
1, 1.06gy (by. @oversionbf the theastey| A-COR) intathe comesponding kydrexsmagecar boxyl at e
provi ded 0.531g (279 of the desired quinoline ester as a white solid.

El ectrospray Mass Spec 491.3 (MtH). In the sane manner as described in
Exanple 6, 0.470g (0.851 mmol) of the ester provided 0.160g (41 % of the

desired quinoline acid as a white solid. Electrospray Mass 25 Spec 461.3
(MH).




Following the procedure of exanple 11) the title conpound is obtained from
the carboxylic acid. Electrospray Mass Spec. 478.3 (MtH). Exanple 19 30

4-[ Benzyl - (4- met hoxybenzenesul f onyl ) - am no] - 8-et hyl - qui nol i ne-3 carboxylic
acid hydroxyam de In the same nmanner as described in Exanple 1, 1.055g
(4.00 mmol ) of ethyl 4chl oro-8-ethyl -3-quinolinecarboxyl ate provided 0.670g
(33 %9 of the desired quinoline ester as a white solid. EbQCA,SR)% ay Mass
Spec 505.3 (MtH). 0 4 APR 20p2 -32 In the same manner as described in
Example 6, 0.615g ( 1.22 mmol) of the‘%(?bduct from Exanpl e 7 provided
0.353g (60% of the desired quinoline acid as a white solid. Electrospray
Mass Spec 475.3 (MH). Followi ng the procedure of exanple 11) the title
conmpound i gypbtai-ned fromthe 5 carboxylic acid. Electrospray Mass Spec.
492. 3 (M+H). anpl e 20

4-[ Benzyl - (4- met hoxybenzenesul f onyl ) - am no] - 8- ( 1- net hé‘lmit hyl )
qui nol i ne- 3- car boxyjd,gt aci d hydroxyam de 10 In the o manner as
described in Exa 1, 1.111 g (4.00 mmol ) of et 4

chl oro- 8-i sopropyl (o[¥T] i necar boxyl ate provide L 7 (36% of the
desired quMe&y e e#c%’g a whi}¥a@Hl i d. ®ee sp ay? 8s spec 519. 3
(MtH). Zn the npaner as deser+bed—+m Exa 6.0a686g (0.127 mmol ) of
the ester provi ed%Q.SEg (82% 2pBH-AdRlesi r ed qui%ﬁ i'ﬁe acid as a white
solid. Electrospray Mass 15 Spec 489.2 (MH. In the sanme nmanner as
described in Exanple 11, 0.440g (0.897 mml) of the hydroxam c acid

provi ded 0.270 g (60% of the desired quinol 1yEPHydr oxani c aci d.

El ectrospray Mass Spec. 506.3 (M-H). 20 Exanpl@Bril

4- [ Et hyl - (4- met hoxy- benzenesul f onyl ) - am no] - 2)3HN&GR; qui nol i ne- 3 car boxylic
acid ethyl ester In the same manner as descri bKgCOR anple 1 and
substituting N-ethyl-4nmet hoxybenzenesul f onam de for

N- benzyl - 4- net hoxybenzenesul f onam de, 1.076g 25 (5.00 mol ) of ethyl

8-i odo- 4- chl or o- 3- quiNRsRs necar boxyl at e provi ded 2. 4 s84. 51 mmol, 90% of
the desired quinoling ester as a white solid. Electjlgspray Mass Spec 541.0
(MrH) . Exanple 22 §0
4-[ Et hyl - (4Mg®© yoenFEONERUNf onyl ) _ami no] Moy Qui f8eRne- 3carboxylic
acid ethyl est he lpr qduct from exanple 21 ?@gg, 4.51mmol) in 150 nL
DMVF was added tr L%%T/ yltin ( 1.43g, 4.51 mmovy, 8N~

tetraki s(tri phenyl pffosphi ne) pal | adi un{0) (520ny) 109/6) cuprious iodide
(171mg, 20%, and 5 nlL triethylam ne. The m xture was stirred 35 under N2

dh d at 8 . ‘| i i 1:1 f
200 " 0Pa apR 2R ok byBEisig Jitfibhs WESABAUER ohThd B b Ercbp i 1) ©
amoni um chP&shern gnerhesues X thaopalhi IH. As pawndia Schgrae Vhbiagy sHipnyl BFUPE onbi ned
or gani ¢ | ayRIsgnthediRd by Selulivdtplifg 08 S bioins4hbsti@dd benkérersaorfdde; Aheent r at ed

R T N
available bromobenzenesulfonyl chloride and the amino-acid or amino-ester, HoN-A-
10 CO,R, followed by alkylation of the resulting NH-sulfonamide. Alternatively, the
bromo aryl sulfonamide is converted into the corresponding boronic acid by the method
of Ishiyama, et.al. [J. Org. Chem. (1995), 60, 7508] followed by coupling with an
appropriate aryl halide.




5 (100--0% . This provided 1.706g (3.88 rnnol, 86% of the desired

‘qui noline ester. Electrospray Mass Spec 441.1 (M+H). Exanple 23

4-.[ Met hyl - (4- met hoxy- benzenesul f onyl ) - am no] - 6- phenyl et hynyl 10

qui nol i ne- 3-carboxylic acid ethyl ester Conbining the procedures of
exanples 1 and 22, and substituting phenyi acetyl ene for V|ruﬁ;|A§R 2002

N- et hyl - 4- nmet hoxybenzenesul fonam de for

N- benzyl - 4met hoxybenzenesul f onam de, the internedi ate

4- (et hyl - (4- met hoxy- benzenesulfonyl)aﬂino] 6- phenyl et hynyl - qui nol i ne-3-carb
oxylic acid ethyl ester is obtained fromethyl 15

4- chl oro- 3-qui nol i necar boxyl ate. El ectrospray Mass Spec 515.3 (MtH).

Exanpl e 2 h

4-[ Et hyl - ?ﬁ %ﬂ%xy benzenesul f onyl ) - ani no] - 8- vi nyl - qui nol i ne- 3car boxylic
acid 20 In the same manner as described in Exanple 6, 1.593g (3.62 mml) of
t he product fr Exanpl e g22 provided 1.333g (89% of thgs deS| red qU| nol i ne
acid as a whife sq Fl ect rospr ( S Spec 411.1 (MH). <

4-[ Met hyl - (4- et hg enzenesul f € no] 6- phenyl thyn nol i ne- 3- car
boxylic ac‘ﬁv~n BxSafe nanner é% bed i n ExanphNg 6 title
conpound S sy%; hesi zed from the_praduct of exanpl& 2382EI eCtrospray Mass
Spec 485. 3 H) . 30 Exanple 26

4- [ Benzyl - (Z-het hoxy- benzenesul f onyl ) - am no] - 6- vi t reRQfui nol i ne-3 carboxylic
acid In the same manner as described in Exanple 1 and 6) 5.613g (20.0 mmol)
et hyl 4-chl ofo-6-vitro-3-quinolinecarboxylate provided 24676g (27% for two
steps) of thp fiBi§BingSlaidippoernd as a white solid. Electrspray Mass Spec
492.3 (MH) .| (dpp@Pd&iy KOAGD2 - 34 Exanple 27
4- ( Met hyl - (4} benzenesul f onyl ) - ami no] - 8-A¥ono- qui nol i ne- 3car boxylic
acid 5 Conbi hi id% %l procedures of exanple and’dG’thind substi tuting

N- et hyl - 4 e tshiahan Mures M.;Mipad, e f or NaCO;3 (aq)
N- benzyl - 4- npvheryGenz 2995540] 1508am de, the inter dFat e
8- br ono- 4- [ net hyl - (4- met hoxy- benzenesul f onyl ) - am no] - qui pol i ne- 3car boxylic
acid is obtaj ned. Electrospray Mass Spec 449.2 (MH). 10|Exanple 28

4-{Met hyl - (4t (pyri di n-4-yl oxy) - benzenesul f onyl ] - am no} - 6¢i odo

qui nol i ne- 3-farboxylic acid Cbnbl?zmg t he pr 8 ures of exanple 1 and 6)

and substitufing N-nethyl-4(pyrid

v enienesulf pnam de t he
i nt er nedi at e6—~edo—43¢ net hyl 415
yl oxy) - benzenesul f onyl ] ami no} - guN car boxyl ic acid is obtained from
et hyl 6 iodo-4-chl oro-3-qui noI neca oxyI ate. Electrospray Mass Spec 5S9.9
(MH. Exanple 29
4-[ Et hyl - (4- et hoxy- benzenesul ?Bﬁ?/l ) - am no] - 8- vi nyl - qui nol i ne- 320
carboxylic acid hydroxyam de In the sanme manner as described in Exanple 11,
0.484g ( 1.17 nmol) of the product from Exanple 24 provided 0.360g (72% of
t he desired quinoline hydroxam c_acid. Electrospray Mass Spec. 428.0 (MtH).
25 Ex a?rpl e 30 Methods for synthesizing sulfonyl aryl ethers are shown in Schemes VII through
4- [ Benzy| 1X4tmrsehéax YIS agEaRes) draiyll Deteddtinyl @khes, \ikd $yath@sizétodtariig fom

the known sulfonyl chlorides (see for example: Zook SE; Dagnino, R; Deason, ME,

Bender, SL; Melnick, MJ WO 97/20824).



carboxylic acid hydroxyam de In the same manner as described in Exanple 11,
0.825g (1.67 mml) of the product from Exanple 26 provided 0.227g (0. 446
mol , 269% of the desired 30 quinoline hydroxam c acid. Electrospray Mass
Spec. 509.0 (M+H). 0 4 APR 2002 -35 Exanple 31

4-[ Met hyi - (4- et hoxy- benzenesul f onyl ) -am no] - 8- br ono- qui Ok iARR.- 2902
carboxylic acid hydroxyam de In the sane manner as described in Exanple 11,
0.664g (1.47 mol) of the 5 product from Exanple 27 provided 0.145g (0.311
mmol) 21 % of the desired quinoline tR2dr oxam ¢ acid. Electrospray Mass
Spec. 468.0 (MtH). Exarrpl e 32

4- { Met hyl - [4 (pyridin-4-yloxy)-6enzenesul fonyl | -am no} - 6-i odo 10

gui noi i ne- yI | c acid hydroxyamide To a 0 C solution of of 4.5 nL
oxal yl chl or| & |, 2Min dichloromethane) was added dropw se 0.69
mL. of DVF. Thgq?es_ult §o|id was kept at O C for another 15 m nutes and
fol | owed byad°t|on 2.50g (4.4 ‘cr]DI of the produc m¥Exanpl e 28 in
50 nL DMF. The mixture @@8Rstirre yﬁfih.our at ro nper at ure and
then kept at 0 C for 4an additional 15 mnu -An AaqugqQus sol uti on of
hydroxyl am ne (5nl, 50% gvas then added all at once he above sol ution
and the m xture was redrat roomtenperature for ours. The m xture
was next poured(‘t@#D JOmL wat er and extracted with dichl oronet hane
(4x100m.). The i ned organic |ayers were washed with}brine (300n) and
dried over magnesiumsulfate. After 20 filtration and copnd¥dration on a
rotary evaporator the residue was col uim chronat ogr aphe¢ usigmxgr adi ent

met hanol in ethyl acetate (20~ 1009 and it provided 1.86g (2.36mopl) 53%
of the desired quinoline hydroxam c acid. Electrospray Mass Spec. 576.9
(MtH) . 25 Exanple 33 Y
4-{Met hyl - (4- (pyridi n-4-yl oxy) - benzenesul f onyi ) - am no} - 6-i odo

qgui nol i ne- 3- car boxyl i c aC| d hydroxyani de hydrochl oride The product from
exanple 32 (0.952 g, mml ) was di ssolved in 100 RAL net h@nol in a Parr
reactor. Degussa ca{al 10% Pd- C, 200ng) was ne>ﬁ affo Urter 30 N2.
The m xture was theW enated (35«psi) for one NQu room

t enper at ur &')oFtreAni xtdy e was then fil tered(Riyough a dad of celite and
concentrated on a TebamyHevaporator. The residue Wagog omat ographed with
met hanol and ethyl acetate (535% . The product obtai ned was next dissol ved
i n met hanol and anhydrous hydrochl ori de was bubbled into the solution for 5
m nut es. Renoval of the solvent through rotary U ~r APR 2002 -36

evapor ation a”d&l&%?a‘ti%ﬂ'ﬁ% &ﬁex@ n?agﬂl:gz ap(rcﬁa:e‘hﬁr e co@é%onafng%ldfbtnic
El Va
4- F(I:EE L pr ayqsh?f ﬁ%ﬁ@%&ﬁﬂéd’g%ﬂl? WPY“M%}“CéﬂHhenyl et hynyl qui nol i ne-3-carb

oxylic aC| d hydroxyam de In the same nmanner as described in Exanple 11,
2.432g (5.00 mol ) of the product from Exanple 25 provided 2.159g (86% of
t he desired quinoline hydroxam c acid. Electrospray Mass Spec. 502.1 (MtH).
10 Exanple 35

4-[ Met hyl - (4- met hoxy- benzenesul f onyl ) - am no] - 6- phenyl et hyl - qui nol i ne3- car bo
xylic acid hydroxyam de




The product from exanple 34 (0.82g) 1.64 mvol) was dissolved in 50 nL 15
nmet hanol in a Parr reactor. Degussa Catal yst ( 10% Pd-C, 200ng) was next
added under N2. The m xture was hydrogenated (45 psi) for one hour at room
tenmperature. The mixture was then filtered through a pad of 0deAPR gy@nd
concentrated on a rotary evaporator. This gave 0.76g ( 1.50 mol) 92%
product. El ectrospray Mass Spec. 506.0 (M+H). 20 Exanple 36

4-[ (4- Met hoxy- benzenesul f onyl ) - pyri di n- 3-yl net hyl - am no] - 8- met hoxy

qui nol i ne- 3- carboxyl i ¢ aci d hydroxyarmi4fe Fol | owi ng the procedure of Exanple
16 and starting with ethyl 4-chloro-8nethoxy-3-quinolinecarboxylate the
title conpound was obtained as a yell ow powder. 25 El ectrospray Mass Spec.
495.3 (MrHy 4o E% Y e 37

4-(4- Met hoxy enzenesul fonyl) - pyri di n- 3-yl met hyl - ani no] -

8- br onoqui nol i ne- 3-carboxylic acid hydroxyam de 30 Foll owi ng the procedure
of Exanple 16 and starting with ethgi(oAc),

4- chl or o- 8br ono- 3- quipAol i neg, oxyllamemwlﬁt;m tl e conpoypnd was obtained as a
white powder. El ectfospy S Spe@HzOE43 2 (MHH) . A2 pRR 802 - 37
Exanpl e 38 4-[ (4- nmeNQoxy nzenesul M -pyridin-3-y

ani no] - 8- BelRkgstquAnol 8ne- 3- car boxyue_atﬁggbga‘ 10 ?R'[ owi ng the
procedure of Exarrp‘l\eod@ and starting with eth °ﬁ 6 85

benzyl - 3- qui nol i necar boxyl ate the title corrpound was ?Ral ned as a beige
powder. El ectrospray Mass Spec. 555.4 (MtH). Exanple 39

4-[ (4- Met hoxy-benzenesul fonyl)-pyridin-3-yl methyl -am no] - 8-iodol0

qui nol i ne- 3- car boxyhkd ¢ aci d hydroxyéf 2FoI | owi ng the procedure of Exanple
16 and starting w ey chi or OpyRahoteaxqui nol | neca’r\/?ifyl a{ e dahe title
conpound was obt ai ed a yel | ow peryeer . Bl ectrospr ay Ss @ . 590.8
(MeH) ., . &6 Exarfpl §,4 o >3

4-1 (4- et hoxy- ber'rz(%ﬁsul fonyl)-pyridin-3-yl net hyq e )] - 8 phenyl qui nol i ne-

3-carboxylic acid hydroxyam de | owi ng the procedure ofF%®kanple 16 and
starting with ethyl 4-c rog, yl - 3qU|rth|necarboxyIatethetltle
conpound was obtai ned as lg |ge powder . (~ ctrospray Mass Spec.
541. 4 (M+H). Exanple 41 N

4-[ (4- Met hoxy- benzenesul fonyl ) - PYr L g‘é 2@: | - am no] - 8-t hi ophen2-yl - qui
nol i ne- 3- carboxylic acid hydr oxyar‘n | ning the procedures of

Exanpl es 22, 6 and 11 and starting
Wi t h4- [(4nethoxy benzenesul fonyl ) - pyrldln-3-y|nethy|-anino]-
8- br ono- qui nol i ne- 3-carboxylic acid ethyl ester and

pouder > Bl ectr iy} SYARARI g R 5rééege%ow§ JEogh?3e e ot 18R £pkc ' O
4- [(BI phertwombcgmwn&fpr)anp%w shosay invSchepie- Bfd Aagl- at- alkylf ¢thess amayt byl qui nol |
ne- 3-car bGyaked iaetisimN gt oxyam de



Fol l owi ng the procedure of Exanple 1 and substituting

‘N (3-pyridinyl met hyl ) - 4br onobenzenesul f onani de for

N- benzyl - 4- net hoxybenzenesul f onam de, the 0 4 APR 2002 -38 internediate

4-[ (4- bronmobenzenesul fonyl ) -pyridin-3-yl met hyl am no]-7-trifl uoronethyl qui no

| i ne-3-carboxylic acid ethyl ester is obtained. To 8.5 nlL of 4{dapRrsged

et hyl ene gl ycol dinethyl ether, was added 500 ng (0.85 mmol) of the ester,

110 ng (0.93 nmol) of phenyl boronic alc':#' d, 80 nmg (0.07 5 mmol) of

tetral ci s(triphenyl phosphi ne) pal | adi ui 4nd 1.1 m (2.2 mmol) of 2M aqueous

Na2C03 and the m xture ws heated to reflux under nitrogen for 36 hr. The

reaction was cooled to roomtenperature) diluted with ethyl acetate, washed

with watergdpfelyki ne, dried over MgS04, filtered and concentrated in vacuo

to give

4-[ (bi phenyl - 4-sul fonyl ) pyridi n-3-yl net hyl -am no] -7-tri fl uoronet hyl - qui nol i

ne- 3- car box& is.aci d et hyl é]k"ﬂ'er. 10 Thi s estergwas_convert %ﬁo the title

conmpound (of f te powger) s_(&gzq;{i bedYin Exa and ? 2" El ectrospray

Mass Spec. 5 . Exanple 4 — A—@’

4-[ (Octane- 1-sul fonyl ) - pyri d{ n- 3-yl met hyl - ami no] - 7-t r i §LNoT orr\:,\t(ﬁvf"a 15

qui nol i ne- 3- carboxyl i ¢ aci d (RY)glf oxyani de Conbi ni ng t he procedures of

Exanples 1) 6 and 11 and substituting

N- (3pyri di nyl net hyl ) - oct anesul f onam de for

N-benzyl - 4- met hoxybenzenesul f onani de the title conpound waFcepkai ned as a

yel | ow solid. Electrospray Mass Spec. 539.5 {M+H). 20 arngb@)344

4-[ Pyridin-3-yl net hyl - (t ol uene-4-sul fonyl)-am no]-7-trifl uQ,]Eomat hyl qui nol i n

e- 3-carboxylic acid hydroxyam de Conbi ni ng the procedurfes Exanples 1, 6

aad 11 and substituting N-(3pyridinyl nmethyl)-tol uenesuly¥ onam de for

N- benzyl - 4ARf® @ benzengsid f onam de the 25 title conpound was obtained as
0

a white powder ectrospray Mass SpeRPOW17. F (MkH). Exanple 45 Diethyl {]
(1- phenyl - 5- pyie h%; i (Fp)ogérwre—ne‘}—mw A 9% ure of 15.9 g.
(0.10 nole) of 1-pHeényl-5-am nopyrazdiad and 21.8e~g( (.14 _r;glfﬂ) of di et hyl
et hoxynet hyl enenal o e was heated atbMA5-120 in anQ| bath foF 2 hours.
After cooling, theRérystalline mass was recrystallized from hot hexane
containing 1 % of ethanol. Cooling to roomterrperatBﬁ‘e and filtering gave
24.8 g . (75% of offf white crystals) mp. 96-97C 0 4 APR 2Ua2 -39
Exanpl e 46 Et hyl 4-lydroxy-I-phenyl-1H pyrazolo [3, 4-D]

pyri di ne-5-car boxyl aje A m xture of 18.1 g. (0.055 nole) of diethyl { [(
1- phenyl -5 5 pyrazol yl )am no] net hyl ene } mal onate and 150 ml of di et hyl

pht hal at e heat ed at 4&58 for 1 hour. The m xture was chilled and
diluted wt . chi IT9N nd filtering gave crystals which were washed
wi t h hexane an hexape- et hanol (1:1) to give 11 g. (709 of off white

recrystallized from m . of ethanol to give 1.58 g. of off white
crystals, 10 mp. 149150 C. Exanple 47 Ethyl 4-chloro-1-phenyl-I1H pyrazolo
[ 3, 4-b] pyri di ne-5-carboxylate A m xture of 5.76 g (20.33 nmol) of ethyl

4- hydr oxy- 1- phenyl - 1H15 pyrazol o[ 3, 4-b] pyridine-5- carboxylate and 15.58 ¢
of - phosphorus oxychl oride was refluxed 1.5 hr) chilled and poured slowy
ont o crlished i c¥chemhX illnstrataséheyothesis oEpyserodopiridines, dsokpzplopysidiags, whd h

ice-wat er gapfliadbibfididRs WrYfhe GinPerfiof’ THAL! th 2MikbpyBRoR]L afinoisoxazole or
aminoisothiazole is condensed with ethoxymethylene malonate to provide the
intermediate, B. This compound is converted into the pyrazolopyridine,
isoxazolopyridine, or isothiazolopyridine, C, by heating at 240°C. Compound C is then

crystals mp. 14 -1% om & ¥eni | ar smal | scale run 1.75 g. was
1

10 converted into the chloro-ester, D, via reaction with phosphorus oxychloride.
Displacement of the chloro substituent with a sulfonamide then gives compound E.
Hydrolysis of the ester and conversion of the carboxylate into the hydroxamate then
gives compound G. Salts of the invention compounds can be prepared according to
standard procedures.




Exanpl e 48 20 Et hyl 4-chloro-1, 3-di nethyl -1 H pyrazolo ~

[ 3, 4-b] pyri di ne-5-carboxyl ate Foll owi ng the procedures of Exanples 45, 46
and 47, starting from 1, 3di net hyl - 5- am nopyrazol e, the chloro-ester is
prepared. mp. 89-90 C. Exanple 49 25 Ethyl )

4-[ benzyl - (4- met hoxybenzenesul fonyl ) am no] - I, 3-di met hyl - jH peragg) ol 3, 4- b]
pyri di ne-5-carboxylate To a solution of |.16 g (4.2 mol) of

benzyl - (4- met hoxybenzenesul fonyl }am ne in 6 nlL of anhydrous

1- met hyl - 2- pyrrol i di none was added 0.2 g (4.2 nmol ) of sodi um hydri de
(60%in oil) and the m xture stirred at roomtenperature until gas 30

evol ution ceased. The preceding m xture was added to m xture of 1.01 g (4
mmol ) of ethyl 4-chloro-1,3- dinethylpyrazol o[ 3, 4-b] pyridi ne -5-carboxyl ate
in 2 m of 1-mS8thepleX 2-pyrrolidinone. The m xture was heated in an oil bath
at 50C overnight and then was heated in an oil bath at 100 C for 1.5 days.
The mi xture waR'poured into 800 nml of water and . 35 extracted with ethyl
acetate. The ex ct was washed with water, 2N citric acid, water, 04
APR ~~2 -40 briN)e Hdriedﬁt&ﬁﬂ%ﬂ&PEeTh sol vent was renoved and the

resi due chronatoyrapheﬁ on silica gelpwt xane-et hyl acetate (2:1 ) as
el uent to give QR®4,9 of product as a sol N HOM:=CG(TDEfy om a | ar ger
scale run of 5.07 g (0.02 nmol) of ethyl 4-€hloro-1,3di nethyl pyrazol o

[ 3, 4-b] pyri di nHENcOrtresyl ate and 8.0 g {0289 rmmo|) of benzyi -(4 5

met hoxybenzenesul fonyl ) am ne (as sodium anion) in Bo i of

1- met hyl - 2- pyrrol @di none hptaOmeflat C for 3 days there was obtained 3.65
g of product. Exanple 50

4-[ Benzyl - (4- met hoxybenzenes
3,4-b] pyridine-5-carboxyl™c acid. A mxture of 0.48
4-[ benzyl - (4met hoxy/benzenesul f onyl ) ami no] 1
_1, 3- di met PN - 1H- phy 286QR3, 4- b] BAdIgi ne- 5car box FH n of 10N
NaOH in 4 mi Jof ahydr of ur ar=rettandr (1: 1) s hdlatgh in an oil bath at
70 C for 2 hbh (fd the solvent renoved under vacjumNThe 15 residue was
di ssolved in % 15% of H20 and the solution extract@)owith 10 nl of diethyl
ether. To the a&"ous | ayer was added, 2NNHGH>RE acid (pH $-5) and the
precipitated solid filtered angsaghed pr H20 _to give a white solid which
was dried under vacuum overni ght to=g/ve crystals, np 165-167C. 20 Exanpl e
o1 R20
4-[ Benzyl - ( 4- ybenzenesul f onyl ) agano] - 1, 3- di et hyl - 1Hpyr azol o[ 3, 4- b]
pyri di ne-5-car 8, aci d, potasgiam salt g2 m xture of 3.60 g . (7.28
mol ) of ethyl 4-[benAMCH2s o
met hoxybenzeneR anCmgEt 1, 3-di met hyl -1 H gﬁ]3,4;§%pyridine-5carb
oxyl ate and 0. 44 HoB®) in 15 nil of

. 8% mmol ) ofyNaorassi um hydr oxi de (b
met hanol - water N[ NP was 1 eftuxed—overmight . additioegb 0 ng of
was added andBhe mixture ref ours (all the

onyl)am no] -1, 3-di met hyl - 1H- pyrazol o 10 |
[ (0.97 mmol) of ethyl

pot assi um hydr oxi de,
solid dissolved).($Hé4soIvent was renoved under VRgU d tol uene added
and removed under vacgum 30 The residue was triturMted'with ethyl acetate,
filtered and the solid washed with eth cetate t RYpye 3.8 g of product
as.a white solid. D4 APR 2002 - 413 F

4-[Benzy|-(4-nethoxybenzenesu|fonyl)ghiﬁb A, 3-di met hyl - 1H pyrazol o[ 3, 4-b]
pyri di ne- 5- 80Qo ic acid, hydroxyam d o a chilled solution of 1 ml (2
mmol ) of oxalyl ogzde in 8 m of Cl 2 was

NHCH4R5

N

HCI HCI Salt
H

Y




5 added dropwise 0.154 ml (2 mmol) of N, N-dinethyl formam de and the
'solution stirred 15 nin. To the preceding chilled solution was added 0.504
g (1 mol) of 4-[benzyl-(4net hoxybenzenesul f onyl)

am no] - 1, 3-di net hyl - 1H pyr azol o( 3, 4- b] pyri di ne-5car boxyl i ¢ aci d, potassium
salt and the mixture stirred under nitrogen for 2 hrs at BéOAPReMnerature
(solution A). A solution of 0.278 g (4 mmol) of hydroxylam ne 10

hydrochl oride and 0.834 m (6 nnDI) of triethylamne in 5 nil of

HBO-t et rahydrofuran (1:4) was chilled? in an ice bath for 20 nin. and to
this solution was added dropwi se the chilled solution of A The m xture was
allowed to warmto roomtenperature and was stirred overni ght. The sol vent
was removed and the residue extracted with CH2Cl 2. The CHzZCl ., extract was
washed with 2N citric acid, HZO 1N NaHC03, H20, brine and 15 dried
(Na2S04). The sol vent was renoved to give 0.53g of solid. Trituration with
ethyl acetate gave 0.278 g of white solid, np 184-186C. Exanple 53 Ethyl
4-1 (4- nethoxybenzenesulfonyl)pyridin -3-yl met hyl am no] -1, 320

di met hyd - 1H pyr . rboxyl ate T on of 1.39 g
(5 rrrml% of (4- %ﬁ% °3 %bﬁ%’mn“%gu ? ﬁ]") %31&3?.% Hrer%‘? vl g%ﬁni%%d“r‘ﬂ% m  of
anhydr ous XI mmact@npywe@mmrt@rﬁ@hmg dded 0.2 g (5 mml) of sodi um
hydride (60%in oil) and the m xture stirred at roomtenperature until gas
evol ution ceased. To this m xture was added 1.15 g (4.54 mmol) of ethyl 425
chl oro-1, 3-di net hyl pyrazol o[ 3, 4- b] pyri di ne-5-car boxyl ate and 2 nil of
anhydrous Ilsfmtiyl -2- pyrrolidinone. The m xture was stirred in a seal ed
tube under nitrogen in an oil bath at 90C for 3 days. The m xture was

cool ed, poW¥xed '”eq&ﬁﬁﬁb gpd extract d w therhyl acet thEThe extract was
washed w th O he SOhy >filtered

t hrough a t hhkn padn&bnhydrous nagn S|I|cate and fllter pad 30
washed with ethyl acetate. The filtrate anvas concentrated toDdryness under
vacuumto give 13 g of solid. Chromatography on gjli ef—~wi AHEHEt hy|
acetate as sol ventygave 0.35 g of product as a sorld E%4C. 0 4
APR 2002 -42 Exangzg 54 4-1(4- N@thoxybenzenesulfong;) pyridin

-3-yl met hyl am no] 1,3 dinethyl - 1H pyrazol o[ 3, 4-blipyridi ne -5-carboxylic

McHR* (2. 7 ol Jnabr et hyl 025N NHcH,RS

4- ((4- met hoxybenz emgeylosty | ) py-+-eH-A5——— cooR:
3-~Inethy|an1noT%§iéb i met hyl - 1H pyr azol o[ 3, 4- brpytgg -5-carboxyl ate) 2.97

nmL of IN potaSS|un;hydro§|de in 7.8 nmlL of ethanol and 4.83E&rl of water was

acid A m xture of

refluxed for 20 hr hmngO 54 ml of I N potassium hydroxide was added and
the m xture reflux The sol vent was renoved under vacuum and
t ol uene added and ffenoved under vacuum The residue was di ssolved in water
(20m) and ex#epacted with ethyl aceteRe. 10 The aqueous |ayer was acidified
with 2 Ncitri cid and the precipit d solid filtered off and washed
with water. T olid was dried under cuumto give 0.98 g of solid, np
256- 258C. 15 Ey, nBIe 55 4- [{4- Met hoxybsazenesudionyl ) pyridin
- 3- ylnethylanlno] Cr@*SdrﬁTaT'ﬁVT"‘"*lH—pyra 0 b 4 b] pyri di ne -5-carboxylic
aC|d pot aSSI GENEHM xture of Q3 mml) of et hyl

[(4 nethoxy negul fonyl)
pyridin- 3- yInethylantno]-1,3-dinethyl-lFprrazoIo(3,4-b]pyridine-5-carboxy|
ate and 20 0.748 m of 1 N potassium hydroxide in 4 nl of ethanol- water (
1:1 ) wms refluxed for 24 hr. The solvent was renoved under vacuum and to
t he residue was added tol uene. The sol vent was renoved under vacuumto
renove the water and the residue triturated with ethyl acetate to give the
product as a sdlhedfollowingo6petic anlesBitlustptee tl@Opreparation of representative
4-[ (4- Met *%ﬁéﬁé:%ﬂ%f&‘?ﬁw anMo)tpyfﬁedétﬂ'nPg TR hl&Lélﬂe@ﬁ]cs, and3rea Aght;reatét yl -

1H pyrazol g di ne -5-carbox C aC| droxyam de (2.459
mol ) sanpH ebfommfremumv%wy 198 1$2% h@gsﬁdflts DRSS oa Pwmzstsandard liefafure’

yl met hy3 anpreddutes By dneVEdigd in kie-aptyofd2gined synthedid. pyr i di ne- 5- car boxyi i c acid
was dissolved in 2.70 mL of 1IN KCOH. The water was renoved by repeated
additions and renoval of toluene under vacuumto give 1.34 g of solid
(potassiumsalt of the acid). A solution of 2.65 nl (5.3 mmvol) of oxalyl
chloride was cooled in an ice bath and 0.389 ml of N, N-di et hyl f or mam de
added dropwi se. After 5 min. the 1.34 g of the 35 previously prepared

pot assium salt was added and the m xture stirred for 10 mn. in an




0 4 APR 2002 - 43 ice bath and then allowed to warmto roomtenperature
‘(m xture A). A mxture of 0.737 g ( 10.6 mmol) of hydroxyl am ne

hydrochl oride and 2.21 mlL ( 15.9 nmol) of triethyamne in 9.39 nmlL of
tetrahydrofuran and 2.45 ml of water was chilled in an icephagpg Q(F;'Fxtur_e
B). The m xture A was chilled in an ice bath and added to the chillTed and 5
stirred mxture B. The m xture of A and B was stirred at 0OC for 10 m n and
allowed to warmto roomtenperature and stir overnight. The sol vent was
renoved under vacuum and the residue #iuted with H20) acidified with 2 N
citric acid and extracted with two 30-m portions of CH2Clz. The aqueous

| ayer was neutrallized with solid NaHCO~- to bring the pHto 7. The solid
whi ch precipitated was filtered andﬁx\g@)‘gg with HZOto 10 give 0.610 g of
product as a solid, . 202-204C. The 12 extract was extracted with 2 N
citric acid ahiBenzyl g@uw&boxyayeazmmf@mwi)zwmpl -A-wiflparometbod- The
precipitated solid was fqd,f,@q,@;;&fai-bmq,cvvagﬁaedu?]t&tg\ater to give 0.226 ¢
of product, np 196-198C. (rmass spectrum (ES) 483.5 (Mtl). 15 Exanple 61

4-[ (4- Met hoxybenzenesul fonyl ) pyri di n- 3-yl net hyl am no] -1, 3- di nmethyl -

1H pyr a%ol o[ 3, 4Tdh pylniiati ofel .83g-(6 67 muxryl) iof Nabendyl hyul:ﬂmxypir@yﬂwlﬂynlmn:ﬂel oride
20 70 a sold!t 1500, 6f D 30 aﬁ«%dZ% offFBostic] 0.267g (6.67 mmol) of 60% sodium

4- [(4nethoxybenenzenesu
- 3-yI met hy h¥didgand @egﬁsaltwgmwes\v@aﬁnssslw oemyegeraje  Hrder iwogen fof 120 i of

CH2d 2- et hamoEthiyll 4-thlofPhréfthotaet - 3vqsindideeboty D202 g] 667 mithohfwat M
nyarogen ofloRbidla b el b B Ekrio 85 M R R B ok Boh 385 07 10

mn. and a towarmto'T 00 era t “was
r enoved0 25fax by T\baémmrammrel\u@n&ep Xepled ddcreamt temperating pawasly i ander

vacuugﬂ 22 tl ﬁﬁxt@e% wéted {3007L) T H@ﬁﬂl@l@hue’iﬁk' pbwm) dﬁd @ﬁra@l@&’%thVétﬁﬁum to
gi ve

o Benzur - aohafLRIGTRES Bk Smbisiraatie lresrd Ve HEh Ve iRABS BT Fafate
pyri di ne - Hiterad brok géricenteatéddn vinndr Thy easidile wiap thenwiuuynatdsgfammdwndﬂmegﬂf
Exanpl e 49e1u{1{1;§g(v ‘i’%%%oéqq 8dt] Rlaﬁhcfgnc'tﬁ &?3 %gg desired product

benzyl - %4 met enzenesu éYI e to provide ethyl
4] benzy (E%?Wéﬁzs@ﬁéé‘lﬁ* VH? am no] 1 phenyl -

H pyrazol o[ 3, 4- b] pyri di ne-5 35 car boxyl at e m p. 124-I 26C. 0 ~ APR 2002
-44 Fol |l ow ng the procedure of Exang, %@ t he above ester is hydrol yzed to
provi de 4-[ benzyl - (4- met hoxybenzenesu nyl ) am n ]]I 1- phenyl -

H pyr azol of 3, 4{Bppgxlr -metBexy-benyenesulfonyl) -ampno Qg-rlfi@Ql‘OlFQﬂhwa ng the

procedure of Exarrpl e 52, l{,hg,ﬁ@gr@w&*ﬁ,@ﬁbﬁ ethy3ox¢@ ted into the 5
oxam c_ac

correspondi ng h

4- [ ben2§| —( 4gne¥“h‘é?<§f”15’é°rf2§ﬁ‘8%‘t§| dessripes imEraTele dndiN7e {335mY, phEyLf )

pyridi ne - Ehlomr&atnﬂjabromemyl-a-,qu}myﬂmacmgoamlate praviged 115095 083.%)ofathp idesi®8 10

4-1 (4- Met h

- 1- phenyl 1 pyr azo{‘l'iefsl—g W‘Eﬁvép?y?. Fﬁ}edg?rg%\gdrsgggéﬁ#?wamg{ hydr oxyam de

Fol | ow ng the procedure of Exanple 53) the product of Exanple 47 is reacted
with (4-net hoxybenzenesul fonyl) (3-ByamgleByl methyl) amine and sodi um

A7 E (4 B nodena S ELtehoyr peppengspity IR R
pyrazol o[ 3, 4- b] pyri di ne- 5- caﬁBWY&FeﬂCI ethylgesten C.  Fol | owi ng the procedure
of Exanple 54, thge %%Vﬁaﬁéiﬁrdehénﬂé&% Ekmﬂshtosnsng de mmol) of eth 16-

4-1 (4- met hoxybenzenesul f.0 yrazol o[
3, 4b] pyri gf‘%é’ ~4chlg ﬁ‘&‘P%"'&%‘\; Y?‘?’W 5‘0"}?5%?{'%%8:?% ‘k&&? Eﬁ“’f‘%@“‘ edur e of
Exanpl e 60estetms aoetileauld. iBlecaosptay MassSpee 56%d (MrH). t he 20 correspondi ng
hydroxggl c acid,

4- ((4- et hoxybenzenesul fonyl ) pyridi n- 3yl net hyl am no] - 1- phenyl -

1H pyrazol o[ 3, 4-b] pyri di ne-5-carboxylic acid) hydroxyam de, mp. 114C{dec).
Exanpl e 64 25

4-[ (4- Met hoxybenzenesul fonyl ) pyri di n- 3-yl net hyl am no) - 1- phenyl - 1Hpyr azol o[ 3
, 4-b] pyri di ne-5-carboxylic acid, hydroxyam de, hydrochloride Follow ng the
procedure of Exanple 61, the product of Exanple 63 is converted into-the
correspondi ng hydrochloride salt. mp. 1blC(dec).

(')




30 Exanpl e 65 Ethyl 4-chloro-1-phenyl-3-nethyl-1H pyrazol o
[3,4-b]pyridine-5 carboxyl ate Follow ng the procedure of Exanple 45,
starting with 1-phenyl-3-nethyl-5 am nopyrazole, diethyl { [(

1- phenyl - 3- et hyl - 5- pyrazol yl' ) am no] net hyl ene } mal onapg ppR-20035 obt ai ned,
mp. 70-72C. 0 4 APR 2002 -45 Foll ow ng the procedure of Exanple 46, the
net hyl ene mal onate is converted into ethyl

4- hydr oxy- 1- phenyl - 3- net hyl - 1H pyrazol g] 3, 4- b] pyri di ne-5-car boxyl ate. m p.
132-134C. Foll owi ng the procedure of inpl e 47, the hydroxy-ester is
converted into the 5 chloro-ester)

et hyl - 4- chl or o- 1- phenyl - 3- net hyl - 1H pyrazol o[ 3, 4- b] pyri di ne- 5car boxyl at e,

m p. 108-110C. Exanple 66 . xample 4
4-[ Benzyl - (4- et hox(vﬂbenzenesul fonyl giam %3}] - 1- phenyl - 3- et hyl - 1H10
pyr azol o[ 3, 4tiPepgyk-th-methoxyrbgpzenesalionyl)-amine b xabsaorgiipelinend-t he

Eroce?uzz oftExarrpI e 49, trﬁcwm #did Ii)ény[pg@eﬁShi S .rgac: ed w t_h vl
enzy!-(4-me enzenesul f on nexa S e rovide ethy
4[ benzyl - ( 4- mf‘ﬁéﬁ%&ﬁi@%@%&ﬂsfdﬁﬁ%}ﬁfgm Fgsogle 10077 @%E‘?{S}?lf ﬁ‘fﬁtg’gv}ﬂgzm o[ 3, 4
b] pyri di nebrEmod-¢hdorptrquinolinegarbaxylatd powided 3.16%8 (85%) rof thehdesipedbquénhline of

Exanpl e SOqqdr3€a MR Sl Efetrb zgé/ldﬁ%g £457.9 (ML ay! de

4-[ benzyl -9(84- ma%hoxyb%nzen‘e:su%fr ny asr%kno] - 1-(ph%yl - 3-net hyl - 1H pyrazol o[ 3,
4-b] pyridine-5-carboxylic acid. mp. 246-248C. Foll ow ng the procedure of
Exanpl e 52, the carboxylic acid is Egampglé 5ed into the corresponding

hydr oxam c agj_ - Jiban = Fm@g e ny|l ' - }

phenyl - 3- net ?y@iﬁ%?@a%k%{@ g&{,) pyr P%ﬁg%ﬂég‘@oé t%?!:ﬁ%déﬂggldr oxyam de.
inoline-3 li id ethyl

mp. 287-210C. Exanpl e @minoline- -carboxylic acid ethyl ester

4-”} 4|— Nﬁwoxybqﬂml 2 4|xﬁ@1ﬂh’ﬂzﬂsgﬁé§driﬂ>§@ir3E¥z{di@c|§ hyl.anéed.o2 plidly bt éh 51& N ou

met hyl - razo| . - ridine-5:carhoxyl i : oxyam.de Eol | ow ng

t he pr oced‘ﬁ%{%oéﬁn%&%fﬁﬂeg&g ',qu_'f’ﬂ “"-ﬁ?‘_&?&’%? © ¥°V&g%1ﬂg6@é% O?etg%figsdfc% th

( 4- met hoxydpendineestat dsayhije sobd glestriisprpy Maskh $pec A BRI sodi um hydride to

provi de

et hyl -4-[ (4- met hoxybenzenesul f onyl )E riai g 3-yl met hyl am no] - 1phenyl - 3- net hy

| - 1H pbsr azol o[ 3, 4-b] pyri di ne-5-carb g@ﬂ‘ ?_ . mp. 148-150C. 30 Follow ng the

procedur e of 4&KBepiyd-@4dmethexyabenzerasubfonyl)-imiia)l-y2eifluaropeatiiybe

4-[ (4- met hoxybenzenesul f onyl CsdL Iy 32 hy 1 noJ - 1- phenyl -3-net hyl -1
Hpyr azol o 3, 4- b] pyri di ne- 5- c%#}ég!(lqh cg%%qog‘;il% J,&H‘235_ 236C. Followi ng the

procedure of Exkersalumn oft 16584298 xymp) of diecprodyict Famdiragply hitdmhof
ZgrR r ggpondizgmamm@m@vaaah&dm&zlmmcﬁmmmaziaseauﬁ&omd theydsidhg-3 0 4
yl met hy1 a 1]\r_c i"—aﬁﬁtgﬁiﬂa—tg; r;gtfﬂws-lillrﬁgﬁ%g%q b fhﬁr-' 8]:i8iyﬁre f‘a’fi%’gl-l‘%ﬁ (%raﬁ%xyl iC
aci d, hydrexstspeted sith athyb acetag (2004aL). Ekengreanic Syer was washed with water and
4-[( I4- [I\/gt Z@rf)ﬂé@@ﬂ&ﬁé\@?%ﬁ myigh&acf bkl ébnaerwaﬁatixhymm mg& rehﬁh?b@s'rd?mgw - 1H py
razol o[ 3, 4- yri di ne- 5- car boxyl i cid, oxyamni r orjde
Fol | owi ng *t‘ﬂ'l%gtﬁ‘il YatB S amtat%ﬁ:m égla“%tﬂﬁ%{ @dﬁe‘(’d‘(’)&m# t=h§
converted desired tdrboxytic aeid poadhhgsdiiddElecinbspraydvass 8pec S IpM-EZ6- 226C. 10
Exanpl 5_,1 69 4-[ (4- Met hoxybenzenesul fonyl ) pyri di n-2-yl methyl am no] -1, 3-

y

di met h
Example 7

4-[Benzyl-(4-methoxy-benzenesulfonyl)-amino]-8-trifluoromethyl-
quinoline-3-carboxylic acid
In the same manner as described in Example 6, 1.255g (2.64 mmol) of the
30  product from Example 2 provided 0.988g (83%) of the desired quinoline acid as a white
solid. Electrospray Mass Spec 517.1 (M+H).



- 1H pyrazol o[ 3, 4-b] pyri di ne -5-carboxylic acid, hydroxyam de 15 Fol | owi ng
‘procedures described in Exanples 45-68 for the preparation of the
(substituted-4-am no)1l, 3-di net hyl - 1H pyrazol o[ 3, 4-b] pyri di ne-5-carboxylic
acid, hydroxyanides, the title conpound may be prepared. Examppeqqgfd 20

4- [ (4- Met hoxybenzenesul fonyl ) pyri di n-4-yl met hyl am no] -1, 3- thyl -

1H pyrazol of 3, 4- b] pyri di ne -5-carboxylic acid, hydroxyam de Follow ng
procedures described in Exanples 45-68 for the preparation of the _
(substltuted-4-an1no)1,3-d|nethyl-1}+T%%Bzolo[3,4-b]pyr|d|ne-5-carboxyI|c
acid, hydroxyam des, the title conpound may be prepared. 25 Exanple 71
4-[ (4- Met hoxybenzenesul fonyl ) pyri di n-3-yl met hyl am no] -1-isopropyl
1H_py8a20|053,4-prér!dlEX-S-farbZEE%§ﬁ?@§I?h hydroxya?!de. Fo{Lomggg
procedures described in anpl es - or e preparation of the

(subst it ut ed-[Bepayhdfmethaxyebenszenespfonybormjinolib tneyne-wyuinokne-3r boxyl i c
acid, hydroxyam des, the title caipbuRgid@yide prepared. Exanple 72

4-[ (4- Met hoxybepzenesul f onyl ) pyri di,n-,3- vl net am -~1-benzy| - 1H 35

pyr azol of 3, 4- b] oVFi*&Th @a§¥%9a$*b‘5>%§9ff?e€ ‘8 "E{“PR%T g@%@iﬁ“ﬁ“ ﬁé@ezooz -47
Fol | owi g prodes droneExadede3 proaifled 0.92% a (8l %9f die- @ 8irddoquitdline pridmamattien of t he
(substit ut g4 rRRt s YEBE39/6 iy r azol of 3, 4- b] pyri di ne- 5- car boxylic
aci d, hydroxlyam' débs‘@aty% tsi tpl e corr%)oE‘lr;lz may be prepared. 5 Exanple 73 4-(
(4- Met hoxybenzenesul f onyl ) am no] -1-benzyl -3-methyl -1Hpyrazol of 3, 4-b]
pyridine -5-carboxylic acid, hydroxgaahple9Fol | owi ng procedures described in

Exanpl es 454¢ A7 U LAt | caminal. 7. Crrianls
(substi tut eéq%egl%’lnE{%@f‘g?ﬁ%’?h?/?ﬂﬁlg’w@z81“6{1%] 4-7b?5(§/rrni°d?lhlé'9 P?:gr'boxyl iC
acid, 19 hydroxyani des, the titl ecarbmima@cidhy be prepared. Exanple 74

4- [ (4- Met hoxybeRz @8 aamb fRiyér) as2ddsEriteayin ialipleas] 00b9g | (1.73- niltolesiNite

| H pyrazol o -b ridine -5:car .G, aclk.d, . hydr oxyam de .15 Fql.| ow n
pr ocedur espgggéff%g%xwl Bmf%go%gﬁégéﬁgr&m?ede# %O?’inf)ﬁc‘gfastaﬁ@“te )
(subst i t ut ealiddEkairospyaylyigssdipeed20 (M+H)pyr azol o[ 3, 4- b] pyri di ne- 5- car boxyl i c
acid, hydroxyam des, the title conpound may be prepared. Exanple 75 20
4-] (4- Met hoxybenzenesul fonyl) -3-thienyl net hylam no] -1, 3- dinethyl
1H pyré ol o[ 3, 4-b] pyri di ne -5-car bo‘;(’Si‘FiP&"' ¥ a, hydr oxyam de Fol | owi ng
(pr oct:)edur es SMBbbﬁﬂ-GMnExmw-bsnﬁéuﬁ;&lﬂ‘omlyl)t-hmipo]sﬁaﬁremimfnméthtyhe
substi t ut ed- 4-am no) 1, 3- di hvh- 1H ‘ - b] pyri di ne- 5- car boxylic
aci d, hydroxyam des, the ti F&%‘%ﬁ)’%}%gg%{%ghgéggﬁep!alrogd. Y
In the same manner as described in Example 6, 2.043g (3.75 mmol) of the

product from Example 5 provided 1.82g (88%) of the desired quinoline acid as a white
20  solid. Electrospray Mass Spec 515.0 (M-H).

Example 11
4-[Benzyl-(4-methoxy-benzenesulfonyl)-amino]-7-trifluoromethyl-
quinoline-3-carboxylic acid hydroxyamide
25 To a solution of 0.636g (1.26 mmol) of the product from Example 6 in 12.5 mL
of dichloromethane was added 0.05 mL of DMF followed by 1.26 mL (2.52 mmol) of 2
M oxalyl chloride and the resulting reaction mixture was stirred at room temperature for
1h.
In a separate flask, 2.6 mL (19 mmol) of triethylamine was added to a 0°C
30 mixture of 350 mg (13 mmol) of hydroxylamine hydrochloride in 14 mL of THF and
3.5 mL of water. After this mixture had been stirred for 15min at 0 °C , the acid chloride
solution was added to it in one portion and the resulting solution was allowed to warm to
room temperature and stirred for another 4h. Water was then added to the reaction flask
and 0.488g (75%) product was collected via filtration. Electrospray Mass Spec 532.1
35 (M+H)



Exanpl e 76 4-[(4- Met hoxybenzenesul fonyl) pyridin-3-ylnmethylamno] -1- (2,4
di met hoxyphenyl) - 3-nethyl- 1H pyrazol o[ 3, 4-b] pyri di ne -5-carboxylic acid,
hydr oxyam de 30 Fol | owi ng procedures described in Exanples 45-68 for the
prepar ation of the 04 APR 2002

"(substi tut ed-4-ani no) 1, 3-di net hyl - 1H pyrazol o( 3, 4- b] pyri di ne-5-car boxylic
aci d, hydroxyam des, the title conpound nmay be prepared. 0 4 APR 200Z -48
Exanpl e 77 4-[(4- Met hoxybenzenesui fonyl ) pyri di n-3-yl met hyl am no]

- 1- (2net hoxyphenyl ) - 3- net hyl - 1H pyr az@00[ 3, 4- b] pyri di ne -S-carboxylic acid,
hydr oxyam de 5 Fol |l owi ng procedures described in Exanples 45-68 for the
preparation of the (substituted-4-am no)

1, 3-di met hyl - 1H pyrazol o[ 3, 4- b] pyri di ne-5-carboxylic acid, hydroxyam des,
the title conmpound nay be prepared. 10 Exanple 78

4-{ Met hyl - [ 4- (4- pyridinyIoxy)benzedhmmmkdﬁyl]anino}-I 3-di net hyl -

1H
pyrazol of Jedl pr?i%ll M Nng
pr ocedur es dzehstzﬂr? ﬂ (lqnﬂ%ar?gaﬁ e%glt‘?ﬁ#ﬂ "}1 g%é?{ﬂ%r?ﬁmfthf’We
(substi tut ed- 4- ani no) 19uinglipgrngarbppyl 9r%¥i%l ‘!3‘0265’5%‘}% di ne- 5-car boxylic
acid, ¥ hydr OKM&m%ﬁenfahx&rtabtdeQ:rib@df@@lEﬂ&n prey 10 @444 N@IB0mmiohadTthe 79

oyt 1 i ne SrERRSGY KGR T ERY RN A By P PR B BETiEscr | bed

i n Exanpl wlma@emqrolomésqdrdeﬁwcaospmy M#sstSpec 532.1 (M+H).

(substituted-4-am no) 1, 3-di net hyl - 1H pyrazol o[ 3, 4- b] pyri di ne-5-carboxylic
aci d, hydroxyam des, the title conpoun y be prepared. 25 Exanple 80

4-[ Met hyl - (4- met hoxybenzenesul f ony 8P 0P- |, 3- di met hyl - 1H pyrazol o[ 3, 4-b]
pyri diXe- 5-4-iBenzylt(demethaky-hynzenegalfodgl) Fohimmli n§-lpromceduindinte3cr i bed in

Exanpl es 45-68 for th [
anpl es or e pr ellikﬁagtﬂ% ft Eénd hgdrqngxgnﬂ #pyrl di ne- 5- car boxyl i ¢

(substituted-4-amno)l,3-d
aci d, 30 hydroJlpdhe sfmae mapgeriast écr@%m&wnmy b®-3%7 8 g4 08gmmol) pf ghenp R 2002

- 49 ExangbéucBfrom Example 8 provided 0.367g (68%) of the desired quinoline hydroxamic

5 4.1 “Z)'yr%ad% BT PR Mo SR S S0t oui g pr otedur cs

descri¥ed in Exanpl es 45-68 for the preparation of the 5
(substitut ed-4-am no)1, 3-di net hyl - @ﬂ-mg edzol 0[3 4-b] pyri di ne-5-carboxylic

acid, hydr md s) the tit|e conpo nd pr gpar ed Jﬁe 82 10
31 (4- Mt hoky BERtbemreaa-DEymee 1 ny DR I OO TS AR i meny | - 11+ p
yrazol o[ 3, 4-b] pyri di ne- 5- c aralsboyslicc aeidi tlydtm@amiglam de Fol |l owi ng procedures
described in BX3TR Sind' Riafifbr a8 debdMbe® WE BREADIE 91, Bf5278%1.00 mmol) of the

20  product from Example 9 provided 0.280g (52%) of the desired quinoline hydroxamic

acid as a white solid. Electrospray Mass Spec 541.9 (M+H).

Example 15
4-[Benzyl-(4-methoxy-benzenesulfonyl)-amino]-6-trifluoromethyl-

25 quinoline-3-carboxylic acid hydroxyamide
In the same manner as described in Example 11, 0.527 g (1.06 mmol) of the
product from Example 10 provided 0.435g (77%) of the desired quinoline hydroxamic

acid as a cream colored solid. Electrospray Mass Spec 532.1 (M+H).

30 Example 16
4-[(4-Methoxybenzenesulfonyl)-pyridin-3-ylmethylamino]-7-
trifluoromethyl-quinoline-3-carboxylic acid hydroxyamide
Following the procedure of example 1 and substituting N-(3-pyridinylmethyl)-4-
methoxybenzenesulfonamide for  N-benzyl-4-methoxybenzenesulfonamide,  the
35 intermediate 4-[(4-methoxybenzenesulfonyl)-pyridin-3-ylmethylamino]-7-



(substituted-4-am no) 1, 3-di net hyl - 1H pyrazol o[ 3, 4- b] pyri di ne-5-carboxylic
"acid, hydroxyam des, the title conpound nay be prepared. 15 Exanple 83

4-1 (4- Met hoxybenzenesul fonyl ) pyri di n- 3-yl net hyl am no] - T- et hyl - 3phenyl - 1H py
razol o[ 3, 4- b] pyri di ne-5-carboxylic acid, hydroxyam de 20 Fol | owi n
‘procedures described in Exanpl es 45-68 for the preparati ol APRN2802
(substituted-4-am no) 1, 3-di met hyl - 1H pyrazol o[ 3, 4-b] pyri di ne-5-car boxylic
aci d) hydroxyam des, the title conpou%q may be prepared. 25 Exanple 84

4-[ (4- Met hoxybenzenesul f onyl ) pyri di n-"3%yl net hyl am no] - 1-tert-butyl -3

met hyl - 1H pyrazol o[ 3, 4-b] pyri di ne-5-carboxylic acid, hydroxyam de Fol | ow ng
procedures described in Exanples 45-68 for the preparation of the
(substit ut @@ 4-amuin) ;- 3= diqn y 0 A i digdRaon.Gakghoxylic
acid, 30 hy #‘%Q?%lr?? gﬁ‘i‘?&%’ﬁeﬁﬁwg‘%gﬁ%ﬁﬁ@_hﬁéﬁﬁe%‘@g%r e?.a ﬁ°él8E4 PR 2002
- 50 Exaniypeedgiss of example 6 and 11, the title product is obtained. Electrospray Mass Spec

4-[ (4- Met hssybavizEpesul fonyl ) pyri di n-3-yl nmet hyl am no] - 1- met hyl - 3
tert-butyl-1H pyrazol o[ 3, 4-b] pyri di ne-5-carboxylic acid, hydroxyam de

Fol | owi ng procedures described in Exanpl es 45-68 for the preparation of the
5 (substituted-4-amino)1, 3-di et hyExamplpyliazol of 3, 4- b] pyri di ne-5- car boxylic
acid, hydroyygerdss-(4ifietHd nEENRAWH yTRY mifo a6H- fec3.86 10

4-1 (4- Met hoxy?egr:?gne(sul fonﬁ? ri.din-3- y:l'ﬁ th Ilg.r?r?gg] gbgn%%mﬁseg% hi azol o[ 5,
4-b] pyridi ne-5-carboxylic é’,‘ylify&f’&é'iﬁ?@@yaw & stirred mixture of 0.366
g (8.4 mvol) ofInslckameranded adeleodibeéd imExdntple 1 n1.167g1(4.@0 nonol) of ethyl 4-

1- met hyl - 2; Toal e Jian ! g . ) of

met hyl (4%%&3%@n2%@@?%%392&#?§%& gq \I\?%S‘rquhc%)l S’gﬁl’gnc{eegrﬁh%@f ure was
stirreld 15estar a5 pyhite soksk Flectipepray F%S%)&§5%3/g(1ﬂt*ﬂbn ceased and 1.80 g of

(EI 0 rmg| ) ?L lﬂ_hhwd sathe ma}nnerasdestc):ribed i_n(?xamplg 6, 1.0b65g (|2.00 mmog oé' the ester

chl or o- 3- net h: | Q - ridi.ne- 5: car box t ed. e mxture
was heat eP b O8ERE 7 35t G Pl eplrBlii A DRI Bl ERES P M andt t he
resi due didpecd@3:8i MhrHdat er. The mixture was extracted with ethyl acetate
and the extractpyRigtimiptdtedlieCof dxampRC i titdZinpbulll NAbKRIRed Boin@eand
dried ﬁ 2804%. .The rngI ution gfs go fg%éfh&d ﬁIhrough a thin pad of hydrous
magnestum SPdxyle actd Fleqtrospray Yagg Sprea 98- MaHhy| acetate. The filtrate was
concentrated to dryness to give 2.39 g of ethyl

4- [ (4met hoxybenzenesul fonyl ) - pyri dig), 3=/ qget hyl am no] - 3- met hyl i sot hi azol o[ 5
, 4-b] pyridine-5-carboxylate as a ye gw solid, mp. 142-144C. Anal. for
C23H22N4OsSA-Benzal(4-rapthpxybenzengsyifonyDramipgl; fumethylsguigoline3-3. N 11,1
Fol l owi ng the procedure of &¢boRyiec adid dydrédyaghidanpl e of the above ester

128 DALY U1 L S5y B0l i Brampe 1, 100 (400 o) o
y| net hyl anéthg]4-chloremethgol-guinolineedrnxylaty provided Q83 kg c@7 B of Ithe desired as a
white sol i guindline estdBdkAdfite sofalectioRpraffidst $HA0P3 (ball. C S3.6; H 3.9;
N, 11.9 Found: q’n tf?e?’ s'a?rie Iyén%érB eis Jéléc%i]b'e in'Example 6, 0.470g (0.851 mmol) of the ester
provided 0.160g (41%) of the desired quinoline acid as a white solid. Electrospray Mass
25 Spec 461.3 (M-H).
Following the procedure of example 11, the title compound is obtained from the

carboxylic acid. Electrospray Mass Spec. 478.3 (M+H).

Example 19
30 4-[Benzyl-(4-methoxybenzenesulfonyl)-amino]- 8-ethyl-quinoline-3-
carboxylic acid hydroxyamide
In the same manner as described in Example 1, 1.055g (4.00 mmol) of ethyl 4-
chloro-8-ethyl-3-quinolinecarboxylate provided 0.670g (33%) of the desired quinoline
ester as a white solid. Electrospray Mass Spec 505.3 (M+H).



0 4 APi ~ 2002 -51 Foll owi ng the procedure of Exanple 60, 2.0 g of the
‘precedi ng conpound as the potassiumsalt was converted to the title
conmpound to give 0.39 g of off white solid, mp. 145-149C The
hydrochloride salt was prepared from0.27 g of the hydroxyariadgg Agxcor di ng
to the procedure of Exanple 61 to give 0.26 g of yellow solid, 5 mp. 224C
dec. Anal. for C21H-9NSOSS2HCI Calc: C 48.3; H 3.9; N, 13.4 Found: C, 48.0;
H 3.8, N 13.2 10 Exanpl e 87

4- [ (4- Met hoxybenzenesul fonyl ) pyri di n-33%r net hyl anmino j - 3

met hyl i soxazol o[ 5, 4- b] pyri di ne-5-car boxylic Acid, Hydroxyam de Fol | ow ng
the procedure of Exanple 86, 1.7 g (7 nmol) of ethyl

4- chl or o- 3net hykj I 4 | di gz 0= carb legt W th
AR mﬁ)@@ Rhiet agohesexséddimﬁx&pq@ Bt wlsg ﬁ..i’?%{rﬁcﬁ?%?}qe

( 4- met hoxy BEYSBe e Example) reyidedi0-353 (§R7a) of the desied gpinglinesacid R whitst et hy|
4b][ (4rre:jhog(yﬁdgm&egﬁ?5} MasySpepur5 diRt-B).y| - met hyl am no] - 3- et hyl i s](c)xazol o[ 5,
4b] pyri di ne-5-carboxyl ate as.a ite solj . 128-130C. .Anal . for
C23H22N4~6s: Ca 8‘.?° ,gﬁvf_pgcgceggrgfgg?xa,@piel_ﬁgq%ﬁ?};g ou ,‘%‘%t%?e%ﬁ{f%?f*}e N, 11.5
A ni xtube ofirboxydit agid( Blettrosprdy)Mass Sphe 4928ddHiH)g conpound in 10 ml of
tetrahydrofuran and 2.93 nmlL of 1 N NaCH was stirred at roomtenperature
overni ght and the solvent renoved. The residue was diluted with H20 and

acidified with 2N citric 25 acid (pF#yPle3he solid was filtered off and
washed w th H2Benzgl-(4-methdxgbenzehes(iifonyl)-amino]-8-(1-methylethyl)-

nmet hoxybenzenesul f onyl ) Liell Na 3 | aim =3: | i soxazol o[ 5, 4- b] pyr
i di ne5-carboxylic acid t@éﬁ%ﬂ%?fbgﬂg%ﬁl@ a%m q)‘}bﬁix%@% Anal . for
C21H18MR06S: Calrcthe symamamer g5 deseribey in E eg Irduidde (60058mol) ofjethyld- N) 12. 2
Fol | owi ng thieraP8-Repdyyies-alinflxRe@bexyile FoPid&d ®744g1 (88%yM&H kheSal¥Bik@ of the

precedi ng co und, was converted to the title ¢ 0 give 0.42 g of
D £ i o GOPBRRE G s SEL Sl Eresfosny Mass SoeS SIRONEL” @' 0°4”apR 002
-52 Calc: C, 53Iithe ks thannr aside@crioedrinl Ex@npls 8, @686 (0,127 niipndfofthd heter

hydr ochl or i,dg;&al ; - 0l . le 61 5
1om 0. 25 g@#&?ﬁéﬁ?’?ﬁ%ﬁﬁﬁfﬁﬁ%@f 010 oL S FRE RS R B AR on i ¢ h
et hyl acet %Cﬂﬁﬂr?ea\'}?@? g of off white solid) mp. 212-215C. Anal. for

C21H~9NSOGSHC! : IfCthe GamEmadReris debodibed in\NEidnfle FOU0A40£,(0.897 4umdd) 6f fie N, 14. 0
10 Exanpl e R . . - S

71 (4 et VBRSSPI G370 G0 of s e e DSR2 of 1 5.
Jpyrim di nEletrespraoiiass $peacily; bxyani de 15 Fol | owi ng the procedure of
Exanple 86, 1.8 (7.5 mmol) of ethyl 7-chloro-2nethyl pyrazol o[ 1, 5-a]

pyrim %’gne- 6- car boxyl at e was react eg W th 6 92 g (10.5 mmol ) of
(4- met hoxybenzenesul f onyl ) pyri di n-S-M?% | -amne to give 1.64 g of ethyl

7- [ (4met hoxy ebE 8nd st methydxyphenztinesalfghpbtaminwlt n8jiodormringlipe-3azol of
1, 5-a] pyrim di ne6- car boxyli c @ghékyaR Aciteith§Westeli d. mp. 108-110C. 20
Anal . for C23H23NSCSS . . L.
n the same manner as described in Example 1 and substituting N-ethyl-4-
methoxybenzenesulfonamide for N-benzyl-4-methoxybenzenesulfonamide, 1.076g
25 (5.00 mmol) of ethyl 8-iodo-4-chloro-3-quinolinecarboxylate provided 2.438g (4.51
mmol, 90%) of the desired quinoline ester as a white solid. Electrospray Mass Spec

541.0 (M+H).

Example 22
30 4-[Ethyl-(4-methoxy-benzenesulfonyl)-amino]-8-vinyl-quinoline-3-
carboxylic acid ethyl ester
The product from example 21 (2.438g, 4.51mmol) in 150 mL DMF was added
tributylvinyltin (1.43g, 4.51 mmol), tetrakis(triphenylphosphine)palladium(0) (520mg,
10%), cuprious iodide (171mg, 20%), and 5 mL triethylamine. The mixture was stirred
35 under N2 and heated at 85°C for 18 hours. The it was poured into a mixture (1:1) of 400



Calc: C 57.4; H 4.8; N 14.5 Found: C, 54.5; H 4.7; N 14.4 A m xture of
1.54 g (3.20 mmol) of the precedi ng conpound, tetrahydrofuran 25 ( 15 m)
and 4.15 m of 1 N NaOH was stirred at roomtenperature overni ght and the
sol vent renoved under vacuum The residue was diluted with H3% aBR 2002
extracted with diethyl ether and ethyl acetate. The aqueous layer was
acidified wwth 2 Ncitric acid (pH5) and the solid filtered off and washed
with HzO. The solid was dried at 76C in_a vacuumoven to give 1.03 g of

7-[ (4- met hoxybenzenesul f onyl ) pyri di n- 3330

yl met hyl am no] - 2- net hyl pyrazol o[ 1, 5-a] pyri m di ne- 6-carboxylic acid as an
off white solid, mp. 249-251 C. Anal. for C2~H19NSCSS Calc: C, 55. 6;

H 4.2; N)15:4 : : 4, 2 - APR 2 -53 .A m xture
of 10 o ( PLasE‘sodium Hobord art salirdig Bty chichid RzeiBnd puh, ™), 0
2. 43 ml of cthyhacgialy K200 mily+ ebheccombinedr arganicilayprs wese Weiad ovemmegngsiumder
v?;:uum Tﬁkmgdg@ filtedd ?ﬁ) coRéntattdesh tah(rjo&gy tgiv_ﬁﬁbiatémd Thb residhe’ Qa4 cbgﬂﬂ.@:}/ed,
alter eac 1 T1.0N er | e..\\asS ri,e . N vacuu oven n 0 oW ng
Fhe b pr oo saaniatograbpsd e SR uitS B i Pt G By e B s 111
conpoundl t (109BO%)n Thigprayided lyHIGEoR.&Somimbl, $G%) ofl 86Cledized quinaline dster.
cz~H2pNGOg§kQﬂ,5§,-m}qAag3§P§ém_ﬁ(m}ﬁp 17.9 . Found: C) 53.9; H 4.4; N 17.3
chl ori'de sa

10 The hydro t was prepared according to the procedure of
Exanple 61 fromO0.18 g of the title conpound to give 0.22 g of yellow
solid, mp. 170C dec. Anal. for CZ-EReiZSHC 15 Calc: C, 50.0; H 4.2;

N, 16. 6 Found: : 4 .

4-{14- (4 Chl or“%ﬂéﬁvﬁaﬁﬁy .te}h"zxéjﬁlle’é‘g’f‘?]"égéwgk@f%’él‘%%’%‘é’}hﬁﬂyé“:‘&? Rhyl 20

1H pyr 3@ol o[ 3, 4- b] pyri di ainglinerdmearbpxylinacid ethydrestemni de To 20 ml of a 2

rrglja{j sol ulti ?_n qbnﬂfsﬁ%r{ylgﬁéﬁ ﬁgcédmr%setcf]fﬁmx% Eyrfnaﬁ@ibti,edmidn s%Bsftitﬁﬁl bath was

added a solption of 5.16 .9 .af 4-(4-chl orophenyl oxy) benzene- ony

chloride i RH%P%WIS’FG {4t Y‘g}%‘ﬁ’r %f%l?%{ﬁ“?ﬁ%o ¢ "?ﬂ’% "2%&%&’%%‘& e was

refl uxed f oretiRxplomezsnesuifbnamides dev énermediaey é-detbyldéimerizeaythenzemdsuiforyl)-esi due

partitione A 71 A oali ik ar at ed
RO 3‘?%%%’@2%352?%*‘2?‘&*" QRase on

and washed w t N cLtric¢ "ac) d, NaSZSO . l'ution was
filterdd tHrHRP3AunMiRecaERoxyiate, FlcHasPTRaMasInsi §-P (MATR and the filter
pad washed with CH2C12. The filtrate was concentrated to give 4.5 g of

N- et hyl - 4. - (4- chl or ophenoxy) benzenﬁ-ﬁ@éﬂpam de as a yellow solid, mp.
80-83C. 30 Follow ng the procedure ot anple 53, 1.79 g (6 nmmol) of the
precedi ng conpbEHylni#smethexyehenzenesulfpayd)-pmingbbBjvioyl-qurgeline-3-

4-chl oro-1, 3-di net hyl pyrazol o] 3, darBbRy¥¢ @cite- 5- car boxyl ate at 80-90C for

48 hou to giv .12 of solid. r.0 oqr y siliga ge 1 t.h
hexane-rzgi et hyl g’l ﬁ@rs THanneL, s g"rsﬁ%caﬁd gﬁéﬁg\ygpg’ é%g% (gf&ef"ﬂw) & b

4-{[ 4- ( 4- cptainctphien Exampleidhprovided | 1333g| A% fof [thendesadd YuBolinenatichyd alH . 35
pyr azol o[ 3yhikkoyd FcREsmea Laierag-an off white solid, mp. 52-55C

B Lo soo e o, HcRegme ARSIt HELRRAD O C, 56.0; H 4.5 N, 10.9
Found: C, 55.9; H 4.4; N 10.6 5 A mxture of 1.90 g (3.69 mmol) of the
precedi ng ester and 4.05 nml (4.06 nBxAmplo25 1 N KOH in 15 nil of

t et r ahydr of ur gn ti,r t « fQr then 0.75 mi
of -1 NERGH o HREAL By bERRASRSh I finl Yo DRIV "0, 0 0
was renoved under vacuum andquin@lingrireaebaxyticnpgidadded to the residue and
renoved under VagumTsanld@ndnBer 84 Qeibed lih tEKampRA6 Witheh i8¢ NdoknpaeRt a¥8 and the

solid synthesized from the product of example 23. Electrospray Mass Spec 485.3 (M-H).

30 Example 26
4.[Benzyl-(4-methoxy-benzenesulfonyl)-amino]-6-nitro-quinoline-3-
carboxylic acid
In the same manner as described in Example 1 and 6, 5.613g (20.0 mmol) éthyl
4-chloro-6-nitro-3-quinolinecarboxylate provided 2.676g (27% for two steps) of the title
35 compound as a white solid. Electrospray Mass Spec 492.3 (M-H).



10 filtered and dried under vacuumto give 1.6 g of 4-{

‘[ 4- (4-chl or ophenyl oxy) benzenesul fonyl ) net hyl am no }-1, 3-di net hyl -

H pyrazol o[ 3, 4- b] pyri di ne-5-carboxylic acid, potassiumsalt. Follow ng the
procedure of Exanple 52, 1.60 g of the precedi ng potassi um sthktARB2002
converted to the title conpound to obtain 1.82 g of solid. This solid was
purified on thick layer silica gel plates with 4o CH30H in ethyl acetate
as solvent to 15 give 0.59 g of |ight % ellow solid, mp. 120C dec. Anal.

for C22H2pCLNSO6SH20 Cal c: C) 51.7; 3; N 13.7 Found: C, 51.2; H4.0; N
13.6 20 Exanple 90 4-{[4-(4-Chlor ophenyl oxy) benzenesul f onyl ]

nmet hyl am no} - 3net hyl i sot hi azol o(5, 4- b] pyri di ne-5-carboxylic Acid

Hydr oxyam de Fol |l owi ng the procedure of Exanple 86, 1.17 g (38.5 mml) of
N- et hyl - 4- (425 chl or ophenoxy) benzene-sul f onam de was reacted with 0.916 ¢
(3.57 mol) of ethyl Example 27

4chl or o- 3- mﬂyéthﬁptﬂhﬁﬁbﬁieﬁz@ﬁ&hﬂfdiiyﬂ'ﬁaﬁnﬁ@l—ngﬂﬁhﬁ q‘lﬁﬁoﬁﬁe.lsours to
give a solid which was triturated V\{) Xdacetateto give 0.99 g of
ethyl 4-{ car oxylnc aci

[ 4- (4cH or opherGdmbiginp ehz proesdurésoofy eéXamplieh ) laadi6n @hd Juhwititingi Nabdihydzel o[ 5, 4- b

ridine S | . r
£§H2001m'%g@ég%§¥°ﬂé5@fé@§ﬁ%ém HE S - klggy (- fheubty B%%Q'g?gulngzuﬁlﬁg &’% 7.8
Fol | owi ng inkeEmgshiale e duriebramoskimatd- (%metf&xmbmsﬁ%ﬂulfpn@ gyping]-quino ’8‘5‘3mml) of
the 35 pregstixplhic sadfsubithean ElodtrdSpraflMaks Spebl4KERI(MAHLS il of
t et rahydr of uran- et hanol (2:1) 0 4 APR 2002 -55 was refluxed 16 hours and

t he sol vent renmoved under vacuum Toluene {25 m ) was added to the residue
and t ht0 sol vent renoved. The resi dd&xampie8riturated with ethyl acetate to

give a solid mM&hwwtwefhmwo:yﬂcubmet:ﬁsmmayﬂj -SMhiflo R6-1bub-
8t

[ 4- (4chl or ophenyl oxy) - benzenes, I })‘]
met hyl ani no} - 3- net hyl i sot hi 8#HP Be%" rhoxylif n2cid 5_carboxylic acid,

pot assi um sal t .Cémbihimgitingprobeiupes axf ectamnple dif mﬂ(ﬁnpticESMutuﬁn@ONgne(thylASl nmol )
of the pr e&?fligxﬂgt @8%3%9&1%\& oﬁsﬂﬁ\ﬂ@'&ﬁe‘%ﬂ ehﬁe&ﬂ@ﬁh{;@k‘? {&QIHPP U@yﬁ&l n9Lve 0.82

g of solid roma el plates
wit h 4b8 cHeoxy)ibsnespeslfopdaming}-quing wgﬁ@r bpxyligiagid 1. obgal@e o syl Sahi ch was
triturat ediodbdhrhies-3ngmidolingiatdxPlate? Fledblosprdy Blasoi¥yec 559.94MaH). f or

Cz~H~?Cl NaC6S2. 1/ 4 hexane Calc: C, 51.3; H,3.9; N 10.6 Found: C, 51.9;

H 4.2; N 10.4 Exanple 91 15 4-{Methyl -[4-(4-pyridinyl oxy)benzenesul fonyl ]
ami no}-1, 3-di met hyl 1H pyrazol o[ 3, £4Ma39di ne- 5- car boxyl i ¢ Aci d,

Hydr oxyani de 4 B ulf =i il S uhnaReesul f onyl

chl ori hydr‘vg{chl 0P| nghlé’?d%g ﬁ@hﬂ:n‘é%t e{]’?gﬁ r of ‘ﬂr an lti/\)y(/fﬁl}sl)ladded slowy to 163
m of 2°M nethyl anine in te‘E"’r”Qﬂi}ﬂr"bfaﬁf Ay £ @€ onal 550 ml of

t et r ahydr of ur aninwthe sadel @thnaercasdestribed Sn Hxampleoh, r()a484lgx@1dl7f mmad d¢fothe s. The
sol vent wa t n CH2Q 2
and H20. T fgﬁ%‘éﬁ??* P ¥ pRd 5936‘2?%?8”@” e e A P05,
brine and #i¢-dHequQspran ﬂSSSrIPF‘é Y5 H)as renoved to give 13.11 g of

N- net hyl - 4- (pyri di n- 4-yl oxy) benzenesul fonam de, mp. 125-127C. The aqueous
| ayer s neutralized with 1 N Na%){a%l%% 3‘6 precipitated) and extracted with
25-CH2Cl2. The extract was washed W rine and_dried (Na2S04). The

sol vent was #dBeneri-tomsthexyrbeaadnesudfenyrangngl-fnitro- quinoline-3-

N-met hyl - 4- (pyri di n- 4yl oxy) BaBeRPRS Wcld 8yanfidé- 80 g ( 10.6 nmol)
portion of the cedin orrpo added to, a n n of
0.424 g ( 10.6 WniBF pamF Year Ah %mvﬁaaén(gg;vfe “oqséi%r g Stjd'B

1- met hyl py prodhétcfrsrandExarhple 26 ptovided Ve&B2Zg K0.445 uninbl, 26F6) ef/cblhmtlcsund 30

ceased nd 2. 8. 0.0 |

4- chl o? 1q§n§gr§é@éw%ﬁ%@ ggeSFg{pg%JM]ass Srpmc:ilsr(l)gp -ca?boxyl ate was added
foll owed by the addition of 20 ml of dry 1nethyl pyrrolidinone. The m xture
was heated at 80-90C for 58 hours. The solvent was renoved under vacuum and
the residue extracted with ethyl acetate (100 m) and the extract washed
with 100 nl of H20. The extract was stirred with 40 mL of 1 NHCO for 351
hour and the aqueous | ayer separated and neutralized (pH 6-7) with 1-N
NaHCO03.




0 ~r APR 2002 -56 The m xture was extracted wth ethyl acetate and the
"extract washed with H20, brine and dried (Na2S0,~). The sol ution was
filtered through a thin pad of hydrous nagnesiumsilicate and the filter
pad washed with ethyl acetate. The filtrate was concentrat eg R ss_and
‘the residue crystallized with ethyl acetate-hexane to give 43 g et hyl
4 5 {methyl -[4-(4-pyridinyl oxy)benzenesul f onyl ]

am no) - 1, 3-di nmet hyl - 1H pyrazol o[ 3, 4b] pyri di ne-5-carboxyl ate as pal e yel |l ow
crystals, mp. 117-119C. Anal. for CZ3MZ3NSO6S Calc: C, 57.4; H 4.8; N 14.5
Found: C) 57.3; H4.7; N 14.5 10 A m xture of 7.44 g (15.5 nmmol) of the
precedi ng conpound and 18.54 nil of 1 N KOH in 100 ni

t et r ahydr of ur an- et hanol (6:4) was g;; Ey&gq over ni ght under nitrogen. The
sol vent was, renoved and Loluene an anol added and the sol vent renoved
under vacuufn[Methy}-(:met Oﬁ?ePF?Q%bet"@d ipmineir e SrRroraegatinoling-ger ed and
the solid dried under 15 vagirboxylic gecide hydboxyantitlet he potassium salt of 4-{

hyl - [ 4- ( 4- I b
oul f oy | 1 aim nojnt g RahF & bed ip Baample 11, 0,964 (147 BHADSEME ¢ aci o
A 0.18 5y spragice frofm t Eaapple ddpreyidedmboldde (b3l ldinysall \2d6)i of HROd@ired t he

sol uti on by ek hy@roRitni aWidt Bledrd¥pflytVhss sped. d6s dlrppeci pi tated solid was
filtered, washed wth H20 and drled under “vacuumto give 0.045 g of
4- {nethyl [4- (4-pyridinyl oxy)benzene 20

sul fonyl ] am no} -1, 3-di et hyl - 1H pyExambl[33, 4- bJpyri di ne- 5- carboxylic acid

whi t C, 51.5;
20 2 L o S eV LA R B ey SRR R b, 51,
2.2 mlQ4. 4 mwl) of oSuinplingid-eanbexylip auig chydroxyaidtys added dropwi se
8 ggg rrfl((24 0 m'@la%o?hfc Noftieh ngrt by 14,91 mBogeylf ellbade ¢0.by in%]} , 20Kl tirhgn of

e S

(M xture. Ao Roleed s R O B0 Tk B DR L TR SeyPab il v Rob (5006
w), 30 0. 634 i@l foyfanethérekSupinates aed followed Dy addition of 3t50aH¢doommolrofwthe chil | ed

and added ﬁ@dﬁdﬂﬁo&hmm&e%mwﬂbmf txﬁé rrﬁithlrerd'ﬂgstﬁ’éd 9 { BburkPrdgnd . the
m xt ur was stirred room b%%l’ at er nl'@%?@i he sol venf Was rem)ved
2

and t h® r Smagratsand;thendeeaipet ARrafuseysselugen pbo.  The
solid was mydlrdnqtamdne)(ﬁmlarﬁﬂ)‘?@umahdesﬂdem a2 ondeh® thd abbvet Sdutivnxdndrthe Was

ashed w EM‘E‘BW et Bty 5 gy T i b e Pl L2

2U02 -57 quebygyd) g@rﬁgtgchg/ |dfc@}w<pr]1ethqﬁe fdx OOmL) The combined organic
}- &h 3-di rrera?etk wekt PsIRaowh brife ka)dhm:iﬁecabbaxmhms@ﬁi d:)lfathydmeéyam de as
a 1t SO

m.p. 147 dec. Anal C2t H20Ns S51. 8;
H, 4. 6; “éﬁ%“ <4 8°“°8%‘”’§E“ 300 P 4F %”N"YL&P"E?“T R ‘ﬁasz c&“’(rﬁ“ 7" mol.)
sanpl e of ﬂh@m@m&fe@&dnlglnetmmmmqthﬂnﬂlomn@h)df%w@m% apd it proyidedhs added

5.64 m of | 36MF8bminBl, 4390 Y hhetlebiBds quiRRinBi Rtk BnibBicd tE1EduR6bray Mas@n i ce

bath for en at roomterrperature for 1 hour. The ‘sol vent was
10 rermvedgl?ft‘idg%s&gﬁi]& and 25 mL of toluene added (two tinmes) and renoved

under vacuum The solid was triturated with 20 nl of nethanol to give 1.60
g of t product of the Exanple asﬁgﬁmg, Elsol id, mp. 197-200C. Anal. for
C2t H2o0N60sS' HCl H20 Cal c: C, 48. 15 Found: C, 47.7; H 4.7;
N, 15. 9 Exanplér{giethy{mt(nyrlqm ‘K'ler)r%ﬁWF’GR‘}‘fﬁBﬁHeﬂf@b‘lﬂ}réﬂW?

am no} - 3net hyl i s Quihdlaf-Slcaroxylipyadidi hpdioxgambdx Hyidgodslogide Hydr oxyami de

The product from example 32 (0.952 g, 1.65 mmol) was dissolved in 100 mL

methanol in a Parr reactor. Degussa catalyst (10% Pd-C, 200mg) was next added under

30 N2. The mixture was then hydrogenated (35 psi) for one hour at room temperature. The
mixture was then filtered through a pad of celite and concentrated on a rotary evaporator.

The residue was chromatographed with methanol and ethyl acetate (5~35%). The
product obtained was next dissolved in methanol and anhydrous hydrochloride was
bubbled into the solution for 5 minutes. Removal of the solvent through rotary



20 Follow ng the procedure of Exanple 86, 1.28 g (5 mmol) of et hyl

"4-chl oro-3me ~hylisot hi azol o[ 5, 4- b] pyri di ne-5-car boxyl ate was reacted with
1.4 g (5.3 nmol) of N-nethyl-4-(pyridin-4-yl oxy)benzenesul fonam de to give
2.78 g of an oil. This oil was dissolved in 10 mL of eth t and 13
mL. of 1 N HC added. The organic | ayer was separated. The aqueous | ayer was
brought to pH 6 with 1 N NaCOH and extracted with 25 40 nl of CH2Cl12. The
CH2C z extract was washed with brine and dried (Na2S04). The sol vent was
renoved to give 1.69 g of solid which ¥as chromat ographed on silica gel
with ethyl acetate as solvent to give 0.95 g of ethyl

4-{nethy| [ 4- (4pyridiny|oxy)benzene sul fonyl ] am no

} - 3- net hyl id, mp.
57- 60C. 30’“"2“2&'}3&%%&)@5&5‘% gk@g:o%ga@% %‘l"@’ﬁ i) g’&éﬁllt PHleSRtY, C
54. 4; H, 4. Mas\§perq 430.8¢M+bli ng t he procedure of Exanple 50, a nixture of
0.95 g of the preceding 35 ester and 2.8 nlL of 1 NKOH in 2.5 nl of
tetrahydrofuran and 25 nmlL of et han D 4 AP~f~ 20f12 -ss refluxed 24
hours and the sol vent renpved under ’Vgtp?ﬁ% give 1.0 g of solid.

Fol | owidhg t he ‘b{Eﬂedtﬂ%mth%bpheemplbrﬂmﬂmgnehﬂﬁpl&mﬂetﬂiyayl-esuI ting

pot assium salt was rea LS el AL ¥l g@;ldnﬁ P de2- 78 g of solid.
Chr omat ogr aphy on  t hi c I ayere sflecjgsge gs ‘\’M’%ﬁ'ﬁe?h acet at e- CH30H

(85:15) as sol v tthe@%lg TpAnBer s cr,g{c H’EEW}%” 2.432g (5. 0 mmol) of the

[ 4- (4- pyri piodydt dvoy) BxampleeS\prévided 2.4594(85%3 oftiehddsirabitineline hgfifoxnie] pyri di n
e- 5car boxy off white solid, mp. 146C dec.

Anal . for &&Iﬁ@@ﬁ}@i%§%s& ?@ﬁg% 0; H 3.8; N 14.6 Found: C 49.7,

H, 4.0;1 13.8 10 To a solution of 0.20 g of the preceding conpound in 3.4
mL of CHZC12 CH30H (1:1) was added fkaafpe3sd of 1 N HCO in diethyl ether.

Th I d d t he, d d 0 h d
vacuum t o SrEEETRIBP U ShenrEne e oB ) aiB ot EneaufribauBeihest i ¢ o
solid, mp. 186C dec. 15 AleadarbéxylicCacid\B@asaiya@nide Calc: C, 45.6; H, 3.8;
T %:I\)’/e ?hFound C’i‘he4 g}lcémcﬂ’n %x%%%éﬁ(:g@&g”@'eﬁ ththoPOwas dissolved in 50 mL

ami no} ! i n%'ﬁﬁévo 138 ﬁweaﬂorr bF&E?ﬁ %i[téyﬁt(!ﬁ‘y S]qu FRmebwesnasbadied undesi g,

Hydr oxyam Ne. Fh¢ Intixturegwhd) ydrogamerddr(és ¢eld dor bedhour dbresrl emPdratuie. 4he g (5 5
moL) ©F NafBtis fichBiclod g ek BARE GRS BRI 1B ERGAGE v ¢

1.58
4- chl oro 1Th§ﬁhw0§63)ﬂeﬁﬂmmph96%)amugt[ Flectiopprpy Masheps- 6e4-0MyHat e in 20
mL of 25 1-nethyl-pyrrolidinone to give 1.62 g of ethyl 4-{ nmethyl-[4-(4

pyri di g(yl oxy) benzenesul fonyl ] -am n 1P?T§’If>h - 3- phenyl - 1H pyrazol o[ 3, 4- b] py
ri di ne5-carboxylate as an off whit m p. 128-131C. Anal. for

C28H25NSOs8-[(AiMethoxyehergzenesul fgny N pyz idin3d-yhoethgl-a@ni]- 78-nhtthoXy- N, 12. 8 A
m xture of 1.60 ¢ (2 94 uiidne- gfca;mygrcegﬁgﬂ dﬁgg,ggﬁag and 3.53 nll of 1 N
KOHin 8 nl ofn%(ﬁg r of urap- etg\% ‘(c z ref quej/j overni ght and

t he sol vent yin F\IE-? Pross appiey [ ap ataW“tghWHbé’l‘W 14-ehl9rers-t o give

1.62 ¢ of methasysBgnindlinecarbokylate AEthEQﬁﬂlpoﬁm was obtained as a yellow powder.

met hyI gﬁ’ﬁ&%}’h&lmﬁé @ég%h)@gz?’ | fonyl Jam no }-1-nethyl - 3-phenyl -

Hpyr azo o[ carbox ate as solid. Follow ng the pr ocedure of
Exanple 91, a 1.47 g (2.66 nmol) sarrpl e of the 5 precedi ng conpound was
reacted with hydroxylan ne to give fkafifpleB7of solid. This

4-[(4-Methoxy-benzenesulfonyl)-pyridin-3-ylmethyl-amino]- 8-bromo-
quinoline-3-carboxylic acid hydroxyamide
30 Following the procedure of Example 16 and starting with ethyl 4-chloro-8-
bromo-3-quinolinecarboxylate the title compound was obtained as a white powder.
Electrospray Mass Spec. 543.2 (M+H).



solid (0.45 g) was dissolved in 15 mL of CH2A 2-CH30H ( 1:1 ) and to the
chilled solution was added 2.26 mL of 1 NHO in diethyl ether. The m xture
was stirred at roomtenperature for I hour and the solvent renoved to give
the hydrochloride salt of the title conmpound as an off white solid, mp.
195C dec. 10 Anal. for C26H22NbOssHO H20 Calc: C, S3.4; H, §40APR, 2002, 4
Found: C) S3.2; H 4.3; N, 14.3 Exanple 94 15

4-{Met hyl - [ 4- (4 pyri di nyl oxy) benzenesul f onyl ]

am no} - 3net hyl i soxazol o[ 5, 4- b] pyri di ne38=car boxyl i ¢ acid, Hydroxyam de
Fol l owi ng the procedure of Exanple 91, 1.45 g (5.5 mmol) of N nethyl -

(pyridi nyl - 4- oxy) benzenesul f onam de was reacted with 1.20 g (5 mmol) of

et hyl 4chl or o- 3- net hyl i soxazol o[ 5, 4+ blrggri:,’gi ne- S-carboxylate to give 1.29 g
of ethyl 420 le

i met hyl - [ 4- (4{{ymiedhoxy-benyenrsnHongBupy tidin-BaylimethyB - amiin]-8 Beoaybl of 5, 4

b] pyri di ne- 5- car boxyl at@ulﬂﬁllﬂ@BQﬁrbw&ﬁ@ a%pd l%drﬁ}f? -157C. Anal. for
C22H2pN4AC6S 11 2 ﬁo Cal ¢ oun C. 55.2; H 4.3

N, 11.6 25 A i xEQHeVige @c 8’&°°§d‘(f9 @2‘5%19 léfm@h%arﬂﬁed‘éat sthyledtchlorasdd 4. 71

nml of 1 ﬁN Kelkyl -a-qbﬁxonﬂccﬁiboiﬁhteahycﬁﬂegcuﬁ@amﬁt bﬁﬁl@_llgthaﬁdedws gﬁ&xgreeﬁdwu@d g
over ni gnt r er vacuum e residue was triturate
ek B S, SN Al ]

with dieth r’an tered jive 1.59 g of potassium
4-{met hyl - [ 4- (4-pyridi nyl oxy) benzene-sul fonyl ] am no}-3 30

met hyl i soxazol o[ 5, 4-b] pyri di ne- 5- caEQgﬁ%qg@e as a pale yellow solid.

o) vas 1 act Sl TROHyR BagAeHRr Riton ) At S Re A nbeAT obvlador |

partitil®ned between 30 qnﬁnolinGBBﬁtBowidc B(&Idrmmokiea’mahd filtered. The

CH2C12 | ayer wa _The
solid whic pr. e?ﬁ%‘%@%ﬁ%%éeh‘fﬁ ONE%eIgﬂhq gt pend &ﬁ&g% i%o
agueqQus su aghoxylatsj thst dife ¢ eprppqupd V\N“h QL‘WqQaHEDB é( “flPQ“éqféd The
solid O @M\d&ﬁsﬁ@ﬁMasﬁS’pm(E&@nmﬂﬁuspended in H20 and the pH of the
aqueous suspension adjusted to pH 6 with 2 Ncitric acid. The m xture was
stirred and filtered to give 0.66 of 4-{

met hyl -164( 4- pyri di nyl - oxy) benzenesuEfi@nglb]i@tm no}- 3- met hyl i soxazol o[ 5, 4- b]

pyri di ne- 5caq. Mdtﬁoﬁcﬂb‘inz@ﬂ&r 9}ldTh¥8- ﬂrﬂétlﬁl‘iﬁﬁmog-ﬁa%n jLor
C26H22N60sSH2O' Cal ¢ 3,0 51 5N 15.2
To a chilled sol ution cﬂ“‘Bo By ? r’f‘r‘ﬂﬂ )hy ecedi ng hydr oxyani de

in 10 10 m of ebuammhemo(edure)ofv@mmmd aaadsdrmaﬂ,, wﬁthlethyll—tGIchlbm-&i et hyl

e AR %‘@‘ﬁ* @9%3%%%5{,2%% SRR [
cormpourfd aé%{ctmwﬁtg”@ﬁ%mcs 17oc dec. Anal . for C2pHNS06SHO H20
15 Calc: C, 47.1; H 4.0; N, 13 7 Found C, 47.2; H 4.5; N, 13.2 Exanple 95
7-{Met hyl - [ 4- (4- pyri di nyl oxy) benzenﬁ%nogg I] am no}-2 20

met hyl pyr azol O‘L’MS a] pyri m di ne- 6- car 't ¢ acid, hydroxyani de Foll ow ng
t he proceduftd( @bamleemneault@@)wr +3-ybmethylyamino)-8-thiophen-

7-chl or o 2rret hyl pyr azpb,p[lﬁ"ﬁﬂa,]e p.ygtﬁgx@lmea@i-dcwyapg Wathi@ewas reacted with

1.45 ¢ mol f N di n nzenesul f on (as the
sodi um aI t) i nc)fﬁ‘%tﬂi“%fr[‘el ‘Eeﬂﬁ‘ieé)f}(myﬁgé 8%‘%‘8@ JWcstpype é’étarglc{g‘fs The
sol vent wasnetiemybenzeaemhlfoind)-pwiiinddoliB@hylanting)i drecmoajuivedine-3@ambxydic et hyl
acetate an ' d with
30 mt of 1 KR! eler bip2 Jﬂtﬂ%&?@hﬁ@%ﬁ%ﬁ@iaﬁ@ AL T
and the pHEH?‘M@PE’dCl‘E Flestrospray Mass gpase a¢ 20 M4HB03 sol ution. The nixture was
extracted with ethyl acetate and the extract washed with brine and dried
(Na2s0 The solution was filtered thrqug&t a thin pad of hydrous magnesi um
silicat 3 and the filter pad vvashg ethyl acetate. The filtrate was
concent r at ed-[(Biphe¢mdss-salfdnylepyillin 3sylepdhykedmino b 0-triflodrof?@hyhd t he pH
of the stirred suspensi 3ﬁbé’§3§%5ﬁlf@*a&&“l@§rﬁx%n§ﬁ@m3 The m xture was

extracted with ethyl acetate an w th brine and dried
(Na2S04) . The sé&Pliowiag theasogepyre of Exarople d dphsubstithiing Nd-ryridnymedyd-4ragnesi um

silicate angorhétRnidnksulfeh@ni@®NCevE I aMNeBerizQl-tlineR%Fbdnfergbii®ondmide, 9 @i .



0 4 APR 2002 -61 ethyl 7- {

“met hyl -[ 4- (4- pyri di nyl oxy) - benzenesul f onyl ] am no} - 2- net hyl pyrazol of

1, 5a] pyri m di ne- 6-carboxylate as a yellow solid, mp. 139-144C. Anal. for
Cz2H2t NAO5S Calc: C, 56.5; H 4.5; N 15.0 5 ~ Found: O 560 @14}?92 N, 14.9
A mxture of 1.25 g (2.67 mmol) of the preceding ester and 3A of 1 N
KOH in 15 nml of tetrahydrofuran was stirred at room tenperature overnight.
The m xture was filtered and the solid washed with diethyl ether and ethyl
acetate to give 0.5 10 g of potassium38-

7-{met hyl -[ 4- (4- pyri di nyl oxy) benzene- sul f onyl ] am no} - 2net hyl pyrazol o[ 1, 5- a]
pyri m di ne- 6-carboxylate. A 0.15 g sanple of the precedi ng conpound was

di ssol ved h@ﬁ(?dﬁa% fﬂg-btmo@k%ﬁ%ﬁﬁﬁﬁfp};r?dup y—yﬁn%ﬁgnrﬁto']\lﬁhhﬁergmgtﬁi'd The

m xture was
7-{ net hyl qmc@meﬁwmwm@r@qmén%enegw@%yl]
ami no} - 2- net hyl mér XDl of ﬁe%%]s&}drdﬂmléﬁe ydol GRfdU ekite?, WY AdRA SOVAL L €
rPS ? N, 15. 9

solid, mp 48C. An r | ¢ C) 4

Found: . "@FSomD ST106 ity 140 108 (PP Gl of mooneeric el 86 ma T & o)

the titde mm)«nﬁ Mraks(tpptepﬂpwplﬁxncjpﬂtaﬂmmand)him ((2 ZanintbldefS2vl iagesbusbove.

Exanple 9

4- { Nkt hyl 6”% A e oS ey et Yo my T T agen 1o 36 e, rpacton yas

napht hyr i onon 30 @mmer%urmdlhltedm/ah @ﬁybmw AV‘ﬁ‘rh%i With wrtermdsbrgle( 0.1 M

of 2-am nOdrﬁ:d@EPMgBﬂ; ﬂ!td?&l ﬁﬂ%oﬁ@en?r&eﬂ i Qachs tdvkivels- [@blgﬁéh‘yl-4 sulfonggc) cor 1
or

P The. m BEIRGS W Bt g R DGR AR e S S AR ) i

recryst@l | i zed Thioestel Gehsrobnwdrted tdehaaitle comgownd (BF-vA8tegpasdder) as descnbed

2ReE)(2)rt2egI %ﬂ;ﬁ%ﬁ@@%ﬁ&\i?@%&mﬁ@gin sg”QR%UEB%]? I siggegeSeg]t > 41059%8;1C A

solution of 20.79 g of the preceding corrpound in 40 mL of Dowt herm (heated
to 80C) was dropped |nto 100 mi of Hyambpleasm whi ch had been preheated to

258C. The te tur t ha, m_xt 2 after, t.he
tenperature %@r&ﬁ@&%’ 15 )(pyftfilﬁﬁfg'ﬁmgﬁgq tﬂ?ﬁ%&ﬂg‘d“ﬁégt“é* ys!t 250C for
30 minl5 35 The mi xt ur equalingrdechriroxylic canid calydroxyamide enper at ure and

al | owed to st ar@ombxgmg R BroéBfires 62 EQXBPIEY ght6 aﬁEﬁ?l %&téﬁbﬁxtﬂtﬁﬁ Niggt ered and

4 hydr oxy- BRSO scqrer)é%ﬁf% S N N BT A

m xt ur e oftitle Gdnpo@fd @i@oh@meﬂastab&llpweomurElgct-maptMuis 8pet. 430 .5r(MeH).POCl 3 5
(0.48 M was heated at 70-80C for 4 hours. The solution was concentrated
under vacuum and the residue poured onto crushed ice.: The resulting m xture
was netftralized with 5 N NaOH to pH*emakkd4extracted with diethyl ether

(3x250 m). 4Tmredtnr.3qtlnm5y1\t\@6h&d;evu-tshlflahyr)eammb]dmemxmmrndtshm04) The
sol vent was renoved under

4-chl oro-7-net hyl -1, 8- ‘étS'r? %‘*"ﬁ’é’-"g Earcod%;f 3”%‘?‘ a yeI | ow 10 solid,
mp. 72-74C r@unbxemgrthapmgd@ecot Faapple 156 mtéhtand subgitging) N-(Fo a
m xture ( nylthdth dﬁgedrﬁenesturfana%ada ftﬁtxﬁsémw methoRen1peifoRar@lid Jmd N 20

of 1- rroIr none was adde

N net 4‘(%?‘?“&?%‘“% WASORIFBEh 3L ﬁe‘§]ijh.‘F°f Bﬂ‘gﬁiﬁ degleﬂtlr?sggayq&’é’sse%f‘ht?Unl ceased,
1.25 g (5 (veH). of ethyl 4-chloro-7-nethyl-1, 8-naphthyridi ne-3-carboxyl ate
was added. The m xture was 15 heated at 80-90C for 60 hrs and the sol vent
renoved under vacuum The residue was partitioned between H20 and et hyl
acetate and the mxture filtered tlyxghﬁgj“gi at omaceous earth The organic

| ayer of the :‘Ng)gtrate S, separ at ed fﬁh hed wi . h H2 ed (Na23S04) .
The sol ution ethyl{{ o(laphenyl-gcRprazolyd) anHRa Lmsthulens 'Hﬁ um silicate
and thgofiltrata miqneecof 150ed (Oridemoledafulplienylgi-uaindpfrizale mf)d 216 gwn sol i d

(mass 20 s SRECHT ( M+H)
479) is se@e@ta @855 {tﬁyger% ngln Hﬁggonogﬁ%]‘;asoﬁe%gﬁ attléiy? §¢’Ilﬁ% og“klahrﬂ
procedure for 2Eeanp| Afger CDQllrtgorﬂtﬁefﬂ't’%SdhtlQ)maBﬁeW@S qCQS@Hﬂp@)dmfl h&gmanfe 97 25
7-{Met hyl &onilmr(t RYJ bﬂbﬂﬂ){ﬂd?x)@déﬁﬂg@@@é&hft&ﬂyérit&@ £} filkeringi g0t ulg gi dazo[ 4, 5
- b] pyridi n% ?erfo‘ﬁgl i C Aﬁ I-g(tﬁg%gam de Fol |l owi ng the general proecedure
descri bed §/A%) 0 iteeystalgdp Py 1, Z789 ( 1992) a mixture of
1, 2-dimethyl -5-nitroi m dazole (8.46 g; 0.06 M) diethyl
et hoxynet hyl enermal onate (13.08 g; 0.06 M and 2.11 g of 5% Pd on carbon in
135 m 30 of dioxane was reduced in a Pan Hydrogenator at 35 to 40 psi of
hydr ogen for 29 hours. The m xture was filtered through di at omaceous earth
and the solvent renoved to give a brown oil. This oil was dissolved in 100

m of 2 NHC and the pH adjusted to pH 5 with 10 N NaOH The m xture was
extract ed tw ce vvrth 100 rrTL of et hyI acet ate (extract dr scarded). The pH

T 1 T 1 A N 1 Y




35 acetate and then the pH was adjusted to pH 9 and again extracted tw ce

‘with 150 ni of 0 4 APR 20a2 -63 ethyl acetate. The pH 7 and pH 9 extracts
wer e conbi ned and washed with brine and dried over Na2SCa. The sol ution was
filtered through a thin pad of hydrous magnesiumsilicate and the filtrate

concentrated to dryness to give 7.61 g of 04 APR 2002

5-12, 2bi s(et hoxycar bonyl ) -1-vinyl am no] -1, 2-di net hyl i m dazol e (di et hyl
[(1,2 5 dimethylimdazol-5-yl)am nomatf}’ | ene] mal onate) as a brown oil. A
m xture of the preceding conpound (7.9 é)‘ and 35 mL of POC1l3 was refl uxed

for 7 hours under nitrogen and then concentrated under vacuum The bl ack
resi due was poured onto crushed ice (wth stirring) and the m xture brought
to pH5 with 5 N NaOH The m xture was extracted with 150 m of ethyl
acetate, 200 mlL of diethyl ether 10_and %g m of CH2C 2. Each extract was
washed with 1 N NaHC03, brine and dF*@@PIER82S04). The sol utions were

conbi ned andthyIlté{lg{ﬂrbhyduglnerqltm-lpywaiblof [myw]opgrmgmsdauﬁbﬁjlhiecate The

filtrate was CO%eEﬁl ft ojgéjfy ess@%germg UHF‘ td%tlﬁ}é ig}ggﬁfyLSGt hyl

7-chl or o- 2, 3-di net |nu azo(4,5 i ne-o6-car box solid,

m p. 85590@yrax01§é)mx@]m¢tpzd@xm |m§@@ter prsinl 30 s Wdl@h)ﬂephﬂyém was yhseted @) m p.
117-119C,  1504%8P forf 0hodr. “THe erture’-@hi\@Qﬁedl&% d‘i%&d%hpheﬁm 4&1linglafl 6

N, 15.9 Fou | cedur e of le 91,
0780 o (hetng B5vesratoihisn WerovShet kg et plh Teacreredaneld 148 kBo- goc
in 14 ml ofgite hieg.{F0PY of off imbite orystalsirhp. 14521505@1 Fromad $imdlfr small scale run

N- et hyl - 4- ) fyr 08 | of
N- ot hy) - 4- %E%é “ﬂds@e&yﬁ%‘f?ﬁﬁf e PORRD S 1 o Y vilte SydaliTY ¢
NaH (60"9)”1‘“(% ﬁ t% m xture was heated for 2.5 days at 80-90C and 3 hrs
at 100C and then the solvent was renoved under vacuum The residue was
extracted with ethyl 25 acetate and'g(%lgl(;1 lgégract washed wi th H20. The
organic layer _was stirred with 1 for 0.5 hour .and t he aqueous

| ayer separ atBth¥nd- q&lmgilnphe@ybﬂmapwawhs N,‘mel‘ﬂfh@ -ficarbexylaies
extracted with qz(h,y,jxna@e@fatsey@r@l j@@ﬁxﬁﬁagt fﬂl’étﬁﬁ Q\Il%fdr&@21 %,ﬂ'm sol vent

\é\?zd{]gm\/ef&y}i‘&%ﬁ)ﬁ X%(ju%pd;[ng_sgl %oxylate %m? IS%Sbr O}N?)hosp orvlillg| Io(;.gc on ea\!vzrilsed the
7-{ g'et hy[/l4 [é&%l?%eiﬂyiq hdlatggedmyd beln‘fé zkesally bnm)ch]sharr(lB ive} ?%dﬁr}?kxyiélﬁ

I mdazo T ol WAiSHEY i 72€. 1

Fol | owi ng tr?etprocledusl?a ' Iéxa )r%]eg gﬁldﬂaﬁ%%‘%geg:d% co oungjll S converted
to the title conpound. 0 4 APR 2002 -64 Exanple 98

2- Met hyl - 4- {met hyl - [ 4- (4- pyri di nyl o&@¥hple 48

benzen | |4, oxyam de
5 A mxX ure%cwwl%]ﬁm&%g;@q L]%“?xlbiﬁ)gr&!qh&% iB ﬁ’%ﬁdlhg Alq’zfxg%q%oxyl at e)
10.1 g (63.6 mnﬁO}lowmgethnynroqesiw&psaf Mﬂﬁ%ﬁerd&t arhtté, atiaramgcfrm off,3-

p-tol uenesLdlfrxemzpsﬁﬁmﬂpyﬁea@hwmb@ dsfér@‘%réﬂh:é@iﬁrﬁb%yl%ﬂgs was refl uxed
overni ght and the sol vént renoved under vacuum To the residue was added 20
mL of p-xylenes, and 23.7 nmlL of NaOC2H5 (21 % by wt) (63.6 mmpl) in ethanol
and the m xture refluxed for 3 hrs. Eximpled9sol vent was renoved, the residue

dilute N cipitate
was fi Flzter eBE H@saggew??h@w g#&kybgq%lﬁesgﬂ()ﬂg%hﬁn%]o ér%;glmglgl IJ%P

4- hydr oxy- 2- et hyl - t hi enB]*#721 l9{3:5P] d?Hé dinecSieprhanylateaci d as a brown
solid. The precexb :ng;mmmua@ 4R ﬁn@l))oﬂ%ﬁzyd{&ﬁﬁlhbeﬁbehibnwlfﬂhylpﬁmw y

nmet hanol an Cl bub the h | uti on was
stirred ovegn():_| t&a?“higm "B.#gz ﬁé d‘p gag%ﬂj\glgn@t Er(é-rgmg]g}?ﬂuérs\%er
vacuum Thesodiagi Uy;bldwa(QO%l msmll)va’di tha mmtm stized at eocandernpesatre|until g washed
Wi th sajour aheht &!}1% ﬁj hd g@ceang E‘a&’é@tpmxtmeofspdnv Ik s benoved

to glveasoll cetate Temxttlﬁre was
cool ed and ! 146‘?1&5011@ Q‘W"éhﬂpﬁé?}’l‘épéf ]Hféft %-carboxylate in 2 ml of I-me

4- chl or o- 2Znmatgyyblibiinemo[ 3, 4- b] pyri di ne- 3- car boxyl ate as a yellow solid. 20
tF g'{ﬁ‘g‘ [‘Igtltgecgr ed‘”e ol Exgﬁfg‘bs?n 3 bathNEsPCESRMiHY A TRIUWN eSteFRNVEr ted
5- Met hyl - 7-#nnast bah at(wOMwayrhdewl obhe)ishrewes pouredhintq 869 mbpf water and

thi eno[3 2-dnhuted Qmmahﬁ aeaatb,omé dxraliClvdls Wit QxpAwhEe JRPLkRWCRY wlahke,
procedure described in J. . Chem 33, 2640 (I 990)) a mxture of 10 g
(63.6 Mol ) of nethyl 3 am not hi ophene- 2-carboxylate ( 10.1 g) (63.6 muol)
of ethyl (traps)-3-ethoxycrotonate and 40 ng of p-toluenesulfonic acid
nonohydrate in 80 ml of xylene was refluxed overnight. The sol vent was
renmoved



30 under vacuum and the residue dissolved in ethyl acetate. The solution
‘was washed with H20, 2 Ncitric acid, 1 N NaHCO03, brine and dried (Na2S04).
The solid 16 g was chromatographed on silica gel with hex?Pe-$ah%&.acetate
(5:1) to give 6.65 g of ethyl 4 A ,

3[ (2- met hyoxycar bonyl - 3-t hi enyl ) am no] crotonate as a yellowoil. To a
sanple of 0.269 g ( 1 mol) of the preceding conpound in 3.5 m of xylenes
(chilled in an ice bath) was 35 added 44 nmg ( 1.1 mml) of NaH (60%in
oil). The m xture was refluxed for 3 Hours 0 4 APR 2002 -b5 and the
solvent renoved. The residue diluted with water and extracted with ethyl
acetate. The aqueous |layer was acidified ( 1 NHCO) to pH 4 and the m xture
extracted w tye: t j ' jed over
62504 and Th ‘S8 FHed FEER0L0 THE SONEHATERYAT HASHE Tttt R el 0, DV
7- hydr oxy- 5otesiliea gel with hexapp-sthyl aspiater @ dD aeelbent ko givs)-b48of preduasiahy solid,

7- hydr oxy- 5mEHt7b¥1|7!2?]| PRl 2 125drRYAE dh8f 5:0998 b@BY Inivh6l) 3% ethy$ Aldhfhro-112

precedi ng et. ster s . arepared in the follqw nner. m xture of
B (31, o PRl Ry P Ra Ssrhekilfieacd 302 ERpIR g behed - 5 o
mol ) of5 et mythoxybeazesgsulforytihamine (astsodiatenindlindd migofol-mpth§l-2-pymelidimnt f oni ¢
aci d nmonohyglalig: bep é?or@da?§ ttheWAs?B@a?nc%%Sr f&%&ﬁf&t.l hour and al | owed to
stand 2 days at roomtenpefature. The m xture S concentrated under vacuum

and then cooled (ice bath). To the solution was added 12.4 nil of a solution
of sodi um et hoxide (21 % by wt) in aiaapri50 The m xture was refluxed for 2

hours and t I e i td. L] et ween, H20 and
i oty ot harExna Pk rh BN Bpngdie s R RS A S e PR T HEP YRR T
HCl . ThiO ni xture was extr dcBdabhimywidingpr-carbexnlie anid t he extract washed
with brine and dai eghihNe2Sgg) .0 dde s0l et Wamolyeneyedethd 9 BerdyR(4d Of
brown ol Qe dig etichnliBtal 11 (ALY W SNtV 1SS hEb R, £ Blgyhigie 37
7- hydr oxy- Seanexixjyiatet andefh2s] 8yl 2 HON YWk e 4 Gulanf berapydrofirarsmathhnajift: 1) sas sol i d
(mass_spect puumaGER o3 LM 29 foukd a&mg stk e B AGR AL ARRP THO

of, >€<a(<?il s and t

Cr ushodls cetes e Sesaecndd ahiof HoOdufe soiionesed Witk 1l T HBIRA T act

Ics

concent r at eethéro TdrtheRpsous ThHer wasadhde 2Waitrit g QPHY écb)iand Qid2fedcipicred solié

sol ution | 1.2d,: 0V e | sW4E & Was fud t er ed
t hr ough a\,\?ﬂ?ﬁgfipémdf g’? hﬁgcﬁ gﬁgﬂ%ﬁg é\gi ﬁk@?%?@é?vg}%n‘g%t)ﬁgg# ?lﬁ?rat g&drﬁ
concent r at eevereighirty ave sr2gls, mpdivd 66.62 g of et hyl

7-chl oro-5- et hyl t hi eno[ 3, 2-b] pyri di ne-b-carboxylate as a yellow oil; thin
| ayer chromatography on silica gel; Rf = 0.9; ethyl acetate-hexane ( |

| ). Folfow ng the procedure of Exanple 86, the precedi ng conpound is
reacted with N-nethyl-4-(pyridin-4-\Exemplkfdnzenesul f onam de to give et hyl
5- et hyl - 7-{ Mty e A4 4a- BEEH G t.]%a{é l)amino}-1,3-dimethyl-1H-
benzenesul f onyl ]E':té'rﬁ3 nzf%ltd(hi enolt%,y?‘ﬁ P%rsluéfonney_. a-néhnrol:])ox’yl altf](lae. X\s 30 descri bed
fox Exanple 91) ®¥sagleBetibhopyrddinscrraarhoxylifyaside PAHBsPR $2lt4 e conpound.
Represent ative canpaitaie 06f t [8.60 i nyen7iasn wamel) eval uadthyl ad-[benaylb@t or s of
the enzypes - - - 13 and. TNE~gyC [ < (TACE). ~ The
st andar phrél%xoeggﬁ ¢4 fb{u'é{gnn%%()@%gg?ee'ﬂyl3?&@%5?@&@&%& ai ned whi ch
est abl i sh t earkoxylagsans} 814dgg d@i84 pmstol)l ef petassiind Widioaidepellet)pig 1ARA 2602 - 66

Test dPr gceﬁﬂl'éﬁﬁnd‘lil)(vaﬁ!?%?:ll{ w9 Mﬁxa@ldomglﬂ: ﬁﬂ%d%nél&dh%@ le bbt@ﬁiu'ﬁli‘fese .
A P draite Stese e PSS A S % BELSS e (1R LS ORmET 2

Ac- Pr o- | xu- §3lyen® wae rempied-uhdee vdeyhmpeidt taluend addeé unrym&ied dndet hacuomt ri x
nmet al | opg ot &4 - -.13 (o) e - i ))

wni on v 2801 Fh SRR VAT el uteh @i A RRSER byl i baE] B RGP

col ori met ri acgtatestogiverd. HFNBprodudsas gwhite elids ( 2- vi t r o- benzoi ¢ acid)). The
enzyne activity is neasured by the rate of the color increase. The

t hi opepti de substrate is made up fresh as a 20 mM 10 stock in 100% DVSO and
the DINB i s dissolved in 100% DVMSO as a 100 mM stock and stored in the dark
at roomtenperature. Both the substrate and DTNB are diluted together to 1
MM w th substrate buffer (50 mM HEPES pH 7.5, S nM Cad 2) before use. The
stock of enzynme is diluted with buffer (50 nM HEPES, pH 7.5, 5 nM Cad 2,
0.02%Brij) to the desired final concentration. The buffer, enzyme, vehicle
or 15 inhibitor, and DTNB/substrate are added in this order to a 96 well
plate (total reaction volunme of 200 ~tl) and the increase in color is
noni t ored spectrophotonetrically for 5 minutes at 405 nmon a plate reader
and the increase in color over tine is plotted as a |inear |ine.
Alternatively) a fluorescent peptide substrate is used. In this test

o ~ N o, L, == o o o T - -



confirmed (r2 >0.8S). The nean (xsem of the control rate is cal cul ated and
“conpared for statistical significance (p<0.05) with drug-treated rates
using Dunnett's nultiple 0 4 APR ~ -67 conparison test. Dose-response
rel ati onshi ps can be generated using multiple doses of drug and I C50 val ues
with 95% Cl are estimated using linear regression. |In vi@d WRR 200thi bition
Test Procedure 5 A 2 cm piece of dialysis tubing (nolecular weight cut-off
12-14,000) 10 mmflat wi dth) containi ng matri x netal | oprotei nase enzyne
(stronelysin, collagenase or gelatinis 1in 0.5 L of buffer) is inplanted
either ip or sc (in the back) of a rat (Sprague-Daw ey, 150-200g) or nouse
(CD-1, 25-50g) under anesthesia. Drugs are 10 adm nistered PO, 1P) SC or N
through a canula in the jugular veifp,,[xugs are adm nistered in a dose
volume of 0.1 to 0.25 m/animal. Contents of the dialysis tubing is
col l ected and thBenaylad-mathgxyghenzengsulfopphomingl-del-dimethlettf or each
di aljysi S t:JbeI arpyfefﬂo%[B?t—B]i-pyEkiiQ&-S_‘-E@l_‘Bo&?rlilc?@éiH% Ghydirokgamite ani) mflss are
used to cal cul ate t . AN« : o]

8 4 &%}eﬁ%@ﬂuﬁﬁ& 1dfr?% gi_x%.ﬁggtog 8"@%1?"% ridé ?‘n“z?g%@!gfjﬁf ﬁg Py

vehi cl e-treat ed ani mal's "'versus ! S’i's
anal ysi § ofddedrdrepvese 0. Fymh(2smmob oA, Nodisiethylfog®mifle 208 the soben stRredcedur e

cach el || e B e A D A Pt on
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chloro-1,3-dimethylpyrazolo[3,4-b]pyridine-5-carboxylate and 2 ml of anhydrous 1-
methyl-2- pyrrolidinone. The mixture was stirred in a sealed tube under nitrogen in an
oil bath at 90°C for 3 days. The mixture was cooled, poured into water and extracted
with ethyl acetate. The extract was washed with H,0, brine and dried (Na,;S0;). The
solution was filtered through a thin pad of hydrous magnesuim silicate and the filter pad
30 washed with ethyl acetate. The filtrate was concentrated to dryness under vacuum to
give 1.3 g of solid. Chromatography on silica gel with ethyl acetate as solvent gave
0.35 g of product as a solid, mp 152-154°C.
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or subcutaneous injection. 5 Sterile solutions can al so be adm ni stered
intravenously. Oral administration may be either liquid or solid

conposi tion form The conpounds of this invention may be administered
rectally |n the forn1of a conventlonal supp05|tory For adnlnlstratlon by

o o - o, . e o o




are known in the literature. The dosage to be used in the treatnent of a
“specific patient suffering a MVWIP or TACE dependent condition nust be
subj ectively determ ned by the attendi ng physician. 25 The vari abl es

invol ved include the severity of the dysfunction, and the, sipreggpge. and
response pattern of the patient. Treatnment will generally be initiated with
smal | dosages | ess than the opti num dose of the conpound. Thereafter the
dosage is increased until the optinum effect under the circunstances is
reached. Precise dosages for oral, parédteral, nasal, or intrabronchial

adm nistration will be determ ned by the 30 adninistering physi ci an based
on experience with the individual subject treated and standard nmedi cal
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Example 61
4-[(4-Methoxybenzenesulfonyl)pyridin-3-ylmethylamino] -1,3- dimethyl
- 1H-pyrazolo[3,4-b]pyridine -5-carboxylic acid, hydroxyamide
hydrochloride
20 To a solution of 0.610g (1.265 mmol) of 4-[(4-

methoxybenenzenesulfonyl)pyridin -3-ylmethylamino]-1,3-dimethyl-5-carboxylic acid,
hydroxyamide in 40 ml of CH,Cl,-methanol (1:1) cooled to 10°C was added dropwise
1.51 ml of 1M hydrogen chloride in diethyl ether. The mixture was stirred at 10°C for
10 min. and allowed to warm to room temperature for 1 hr. The solvent was removed

25  under vacuum and toluene (2ml) added twice and removed under vacuum after each
addition. The residual solid was dried under vacuum to give 0.641 g of product as a
solid, m.p. 170°-174°C.

Example 62
30 4-[Benzyl-(4-methoxybenzenesulfonyl)amino]-1-phenyl-1H-
pyrazolo[3,4-b] pyridine -5-carboxylic acid, hydroxyamide
Following the procedure of Example 49, the product of Example 47 is reacted
with benzyl-(4-methoxybenzenesulfonyl)amine and sodium hydride to provide ethyl 4-
[benzyl-(4-methoxybenzenesulfonyl)amino]-1-phenyl-1H-pyrazolo(3,4-bpyridine-5-
35  carboxylate. m.p. 124°-126°C.



0 4 APR 2002 -74 i W- is a phenyl ring or is a heteroaryl ring of ring
"5-6 atoms which may contain 0-2 heteratons sel ected from nitrogen, oxygen,
and sulfur) in addition to any heteroatons defined by VV XP Wﬁireln t he
~phenyl or heteroaryl 5 ring may be optionally nono-, ﬁ4oﬁ R

substituted with R~; Z is a phenyl, naphthyl, heteroaryl) or heteroaryl’
fused to phenyl, wherein the heteroaryl noiety contains of 5-6 ring atons
and 1-3 heteroatons sel ected fromnitrogen, oxygen) or sulfur; wherein the
phenyl ) naphthyl, heteroaryl, or phenyl44-used heteroaryl noieties may be
optionally nmono-, di-, or tri- substituted with R; 10 R is hydrogen)

hal ogen, al kyl of 1-8 carbon atons, al kenyl of 2-6 carbon atons alkynyl of
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atons) al kylrgj/‘f’ Cof 2-6 carbon atomns) cycl oal kyI of .3-6 carbon atons;
perfluoroal kyl of 1-4 carbon atons) Z or V; Ris alkyl of 1-8 carbon atomns)
al kenyl of 2-6 carbon atons, al kyny % 9 carbon atons, cycloal kyl of 3-6
carbon atons; perfluoroal kyl of 1-4 r?atoms Zor 25V, Rsis
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claim 31)5 wharao[3.4- b]pyrldmc -5-carboxylate. m.p. 89°-9

Following the procedure of Example 54, the above ester is hydrolyzed to provide

4-[(4-methoxybenzenesulfonyl)pyridin-3-ylmethylamino]-1-phenyl-1H-pyrazolo[3,4b]}
pyridine-5-carboxylic acid. m.p. 136°-138°C.
Following the procedure of Example 60, the carboxylic acid is converted into the
20  corresponding hydroxamic acid, 4-[(4-methoxybenzenesulfonyl)pyridin-3-
ylmethylamino]-1-phenyl- 1H-pyrazolo[3,4-b]pyridine-5-carboxylic acid,
hydroxyamide. m.p. 114°C(dec).

Example 64
25 4-[(4-Methoxybenzenesulfonyl)pyridin-3-ylmethylamino]-1-phenyl-1H-
pyrazolo[3,4-b]pyridine-5-carboxylic acid, hydroxyamide, hydrochloride
Following the procedure of Example 61, the product of Example 63 is converted
into the corresponding hydrochloride salt. m.p. 161°C(dec).

30 Example 65
Ethyl 4-chloro-1-phenyl-3-methyl-1H-pyrazolo [3,4-b]pyridine-5-
carboxylate
Following the procedure of Example 45, starting with l-pheny1-3-metﬁyl-5-
aminopyrazole, diethyl{[(1-phenyl-3-methyl-5-pyrazolyl)amino}methylene}malonate is .
35 obtained. m.p. 70°-72°C.



Rs Pis -~~00"' zis, and Qis NHOH , is phenyl or pyrazole, each
"optionally nono-, di-) or tri substituted with R; or a pharmaceutically
acceptabl e salt thereof. 20 Q4 APl ~2 -76 5. The compound according to
claiml which is selected fromthe group consisting of:

4-[ Benzyl - (4- met hoxy- henzenesul fonyl ) -.am no]-7-trifl uoronf®$ AR @ nol i ne- 3
carboxylic acid hydroxyam de, 5

4-[ Benzyl - (4- met hoxy- benzenesul fonyl ) -am noJ-8-tri fl uoronet hyl - qui nol i ne-3
carboxylic acid hydroxyam de, -45 -

4-[ Benzyl - (4- nmet hoxy- benzenesul f onyl ) - am noJ- 6- br ono- qui nol i nc- 3- car boxyl i c
aci d hydroxyam de,

4-[ Benzyl - (4- met_ hoxy- benzenesul f on%I ) -am noj - 7- br ono- qui nol i ne- 3-car boxylic
aci d 10 hydroxy &Rilerking the procedure of Example 46, ‘the methylene malonate is converted

4- (Benzyl - (ko mesthdx y4-Bedra P e phbdyddyheth @il gl rabolbl3 4-blpgriemeistiatvosyto! i ne- 3

car boxyl i c _aci gsréxyﬂr yam de,

4- ((4- et h&?b e1 és | fonyl ) - pyridin-3-yl net hyl am no)-7-trifluoronethyl-qu
i nol i ne 3- car boXpllowingdheprogednmrof dixample 475 the hydroxy-ester is converted into the

4-[ Benzyl - ybenze f DE JcYI - 1tV QHERNRL T 3 ear boxyl i
4-[Ben ﬁydgsﬁroga;%é_?% o@ﬁﬁr}:h CRIYS-) pRBUIBl &1 B Yz A3 MRbp P dine-S

4-[ Benzyl - (cgrj)m AEx PR AR AELES onyl ) - ani no] - 8- met hyl - qui nol i ne- 3- car boxyl i ¢
aci d hydroxyam de,

8- Et hyl - 4-[ benzyl - (4- nmet hoxyber i zen%%djﬂ&g@gl ) - am no] - qui nol i ne- 3- car boxylic

acid
4-[Benzyl-(4-methoxybenzenesulfonyl)amino]-1-phenyl-3-methyl-1H-

10 pyrazolo[3,4b] pyridine-5-carboxylic acid, hydroxyamide
Following the procedure of Example 49, the product of Example 65 is reacted
with benzyl-(4-methoxybenzenesulfonyl)amine and sodium hydride to provide ethyl 4-
[benzyl-(4-methoxybenzenesulfonyl)amino]-1-phenyl-3-methyl-1H-pyrazolo[3,4-
" b]pyridine-5-carboxylate. m.p. 164°-166°C.

15 Following the procedure of Example 50, the above ester is hydrolyzed to provide
4-[benzyl-(4-methoxybenzenesulfonyl)amino]-1-phenyl-3-methyl-1H-pyrazolo[3,4-b]
pyridine-5-carboxylic acid. m.p. 246°-248°C.

Following the procedure of Example 52, the carboxylic acid is converted into the
corresponding  hydroxamic acid, 4-[benzyl-(4-methoxybenzenesulfonyl)amino}-1-

20  phenyl-3-methyl-1H-pyrazolo[3,4-b]pyridine-5-carboxylic acid, hydroxyamide. m.p.
207°-210°C.

Example 67
4-[(4-Methoxybenzenesulfonyl)pyridin-3-ylmethylamino]-1phenyl-3-

25 methyl-1H-pyrazolo[3,4-b]pyridine-5-carboxylic acid, hydroxyamide

Following the procedure of Example 53, the product of Example 65 is
reacted with (4-methoxybenzenesulfonyl) (3-pyridinylmethyl) amine and sodium
hydride to provide ethyl-4-[(4-methoxybenzenesulfonyl)pyridin-3-ylmethylamino]-1-
phenyl-3-methyl-1H-pyrazolo[3,4-b)pyridine-5-carboxylate. m.p. 148°-150°C.

30 Following the procedure of Example 54, the above ester is hydrolyzed to provide
4-[(4-methoxybenzenesulfonyl)pyridin-3-ylmethylamino]-1-phenyl-3-methyl-1H-
pyrazolo[3,4-b]pyridine-5-carboxylic acid. m.p. 235°-236°C.

Following the procedure of Example 60, the carboxylic acid is converted into the
corresponding hydroxamic acid, 4-[(4-methoxybenzenesulfonyl)pyridin-3- .



20 hydroxyam de, 4-[Benzyl - (4-nmethoxybenzenesul fonyl)-am no] - 8- (
“1-nmet hyl et hyl ) - qui nol i ne-3 carboxylic acid hydroxyam de,
4-[ Et hyl - (4- met hoxy- benzenesul f onyl } - am no] - 8- vi nyl - qui nol i ne- 3-car boxylic

aci d hydroxyam de, 25 04 APR 2002
4- (Benzyl - (4- met hoxy benzenesul f onyl ) - am no] - 6- ni t r o- qui nol 1 ne- 3-car boxylic
aci d hydroxyam de, 4-[ Met hyl - (4-net hoxy-benzenesul fonyl)-am no] -

8- br ono- qui nol i ne- 3-carboxylic acid hydroxyam de, 4-{

Met hyl - [ 4- (pyri di n- 4-yl oxy) - benzenesut #8nyl ] - ani no) - 6- i odo- qui nol i ne-3 30
carboxylic acid hydroxyam de, 4-{

Met hyl - (4- (pyri di n-4-yl oxy) - benzenesul f onyl ] -am no } 6-1 odo- qui noli ne-3
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4-[ Met hyl - (4- met hoxy- benzenesul f onyl ) - anmi no] - 6- phenyl et hyl - qui nol i ne-3-carb
oxylic acid hydroxyam de,

4-1 (4- Met hoxy- benzenesul f onyl ) - pyr i GFHPBE9 net hyl - ami no] -

8- met hofly - qu#+[64-iM et xydneboerydsudfoamyil xp yridineX-yimme the)lamino]-1phenyl-3-

e e

4- [ (4- met hoxy- benzenesul f onyl ) - py ¥ rﬂc'yl!’y deet hyl
ami no) - 8- Benzyl - qui nbbll¢veing ﬂ%ﬁrb&)d)ddﬁ]ﬁ@hﬂlem&drﬂﬁb‘(y@ﬂhdebf Example 67 is

4-[(4- Met hax vc‘%%@ ﬁx%‘é' %Q%ngggég&g&ﬂ rgdreysaﬂer%lnlﬂ 35”5'28‘3

8- i odo- qui nol'1 ne- car oxya

4-1 (4- MEt hoxy- benzenesul fonyl ) - pyridi n- 3-yl met hyl - am no) - 8- phenyl - qui nol i ne

-3 carboxylic acid hydroxyam de,

4-[ (4- Met hoxy- benzenesul fonyl ) - pyri gi n- ?1 gé nmet hyl - am no] - 8-t hi ophen- 2-yl - qu

i nol i ne3-carboxylic acid hydroxyani g&f™pe
4-[(4-Methoxybenzenesulfonyl)pyridin-2-ylmethyl amino] -1,3- dimethyl

- 1H-pyrazolo[3,4-b]pyridine -5-carboxylic acid, hydroxyamide
15 Following procedures described in Examples 45-68 for the preparation of the
(substituted-4-amino)1,3-dimethyl-1H-pyrazolo[3,4-b]pyridine-5-carboxylic acid,
hydroxyamides, the title compound may be prepared.

Example 70
20 4-[(4-Methoxybenzenesulfonyl)pyridin-4-ylmethylamino] -1,3- dimethyl
- 1H-pyrazolo[3,4-b]pyridine -5-carboxylic acid, hydroxyamide
Following procedures described in Examples 45-68 for the preparation of the
(substituted-4-amino)1,3-dimethyl-1H-pyrazolo[3,4-b]pyridine-5-carboxylic acid,
hydroxyamides, the title compound may be prepared.
25
Example 71
4-[(4-Methoxybenzenesulfonyl)pyridin-3-ylmethylamino] -1-isopropyl -
1H-pyrazolo[3,4-b]pyridin -5-carboxylic acid, hydroxyamide.
Following procedures described in Examples 45-68 for the preparation of the
30  (substituted-4-amino)1,3-dimethyl-1H-pyrazolo[3,4-b]pyridine-5-carboxylic acid,
hydroxyamides, the title compound may be prepared.

Example 72
4-[(4-Methoxybenzenesulfonyl)pyridin-3-ylmethylamino] -1-benzyl-1H-
35 pyrazolo[3,4-b] pyridin -5-carboxylic acid, hydroxyamide
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ollowing procedures “described in Examples 45-68 for the preparation of the
(substituted-4-amino)1,3-dimethyl-1H-pyrazolo[3,4-b]pyridine-5-carboxylic acid,
hydroxyamides, the title compound may be prepared.

Example 75
20  4-[(4-Methoxybenzenesulfonyl) -3-thienylmethylamino] -1, 3- dimethyl -
1H-pyrazolo[3,4-b]pyridine -S-carboxylic acid, hydroxyamide
Following procedures described in Examples 45-68 for the prei)aration of the
(substituted-4-amino)1,3-dimethyl-1H-pyrazolo[3,4-b]pyridine-5-carboxylic acid,
hydroxyamides, the title compound may be prepared.
25
Example 76
4-[(4-Methoxybenzenesulfonyl) pyridin-3-ylmethylamino} -1- (2,4-
dimethoxyphenyl) - 3-methyl- 1H-pyrazolo[3,4-b]pyridine -5-carboxylic
acid, hydroxyamide
30 Following procedures described in Examples 45-68 for the preparation of the
(substituted-4-amino}1,3-dimethyl-1H-pyrazolo[3,4-b]pyridine-5-carboxylic acid,
hydroxyamides, the title compound may be prepared.
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15  hydroxyamides, the title compound may be prepared.

Example 79
4-{Methyl-[4-(phenoxybenzenesulfonyl)amino}-1,3-dimethyl-1H-
pyrazolo[ 3,4-b] pyridine-5-carboxylic acid, hydroxyamide
20 Following procedures described in Examples 45-68 for the preparation of the
(substituted-4-amino)1,3-dimethyl- 1 H-pyrazolo[3,4-b]pyridine-5-carboxylic acid,
hydroxyamides, the title compound may be prepared.

25 Example 80
4.[Methyl-(4-methoxybenzenesulfonyl)amino]-1,3-dimethyl-1H-
pyrazolo[ 3,4-b] pyridine-5-carboxylic acid, hydroxyamide
Following procedures described in Examples 45-68 for the preparation of the
(substituted-4-amino)1,3-dimethyl-1H-pyrazolo[3,4-b]pyridine-5-carboxylic acid,
30  hydroxyamides, the title compound may be prepared.
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Example 83
4-[(4-Methoxybenzenesulfonyl)pyridin-3-ylmethylamino}-1-ethyl-3-
phenyl-1H-pyrazolo[3,4-b]pyridine-5-carboxylic acid, hydroxyamide

20 Following procedures described in Examples 45-68 for the preparation of the
(substituted-4-amino)1,3-dimethyl-1H-pyrazolo[3,4-b]pyridine-5-carboxylic acid,
hydroxyamides, the title compound may be prepared.

25 Example 84
4-[(4-Methoxybenzenesulfonyl)pyridin-3-ylmethylamino]-1-tert-butyl-3-
methyl-1H-pyrazolo[3,4-b]pyridine-5-carboxylic a.cid, hydroxyamide
Following procedures described in Examples 45-68 for the preparation of the
(substituted-4-amino)1,3-dimethyl- 1H-pyrazolo[3,4-b]pyridine-5-carboxylic acid,
30  hydroxyamides, the title compound may be prepared.
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WOY ,, Pand Qare Q~0~" ' -TRs -~~:®00" z Rs Pis O~ ZR-or -. TOor
"NHOH , provided that when O Qis "NHOH , and vice versa; 20 T, U W and X
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is carbon, nitrogen, oxygen or sul f GFA™N¥8Yi ded that at |east one of T) U)
W X, and Y 44(4dletbaxpbenzemesulfonypy riding-yhethylamino Jabmeethlgh3-2 of T,

U W and X&§{$utyl-1H-pyrazolo[3,4-b]pyridine-5-carboxylic acid, hydroxyamide
Following procedures described in Examples 45-68 for the preparation of the
5  (substituted-4-amino)1,3-dimethyl-1H-pyrazolo[3,4-b]pyridine-5-carboxylic acid,
hydroxyamides, the title compound may be prepared.

Example 86
10 4-[(4-Methoxybenzenesulfonyl)pyridin-3-ylmethylamino]-3-
methylisothiazolo[5,4-b] pyridine-5-carboxylic Acid, Hydroxyamide
To a stirred mixture of 0.366 g (8.4 mmol) of sodium hydride (60% in oil) in 10
ml of dry 1-methyl-2-pyrrolidinone was added (portionwise) 2.34 g (8.4 mmol) of
methyl (4-methoxybenzenesulfonyl)pyridin-3-ylmethyl-amine. The mixture was stirred
15  at room temperature until gas evolution ceased and 1.80 g of (7.0 mmol) of ethy! 4-
chloro-3-methylisothiazolo[5,4-b]pyridine-S-carboxylate added. The mixture was
heated at 80-90°C for 44 hours, the solvent removed under vacuum and the residue
diluted with water, The mixture was extracted with ethyl acetate and the extract washed
with 2N citric acid, H,O, 1 N NaHCOj3, brine and dried (Na;SOy4). The solution was
20 filtered through a thin pad of hydrous magnesium silicate and the pad washed with ethyl
acetate. The filtrate was concentrated to dryness to give 2.39 g of ethyl 4-[(4-
methoxybenzenesulfonyl)-pyridin-3-ylmethylamino]-3-methylisothiazolo[5,4-b}
pyridine-5-carboxylate as a yellow solid, m.p. 142-144°C.
Anal. for Cy3H2,N405S,
25 Cal: C, 554; H4.5; N,11.2
Found: C, 55.5; H4.3; N,11.1

Following the procedure of Example 54, a 2.25 g sample of the above ester was
hydrolysed with KOH to give 0.46 g of 4-[(4-methoxybenzenesulfonyl)pyridin-3-
30  ylmethylamino)-3-methylisothiazolo[5,4-b)pyridine-5-carboxylic acid as a white solid,
m.p. 234-236°C.
Anal. for C21H18N4O532
Calc: C, 53.6; H,3.9; N,11.9
Found: C, 53.5; H,3.8; N,11.8
35
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5-carboxylic acid as a white solid, m.p. 244-246°C,
Anal. for C,1HgN4OgS:
Calc: C, 55.5; H4.0; N,12.3

30 Found: C, 55.2; H4.0; N,12.2

Following the procedure of Example 60, a 0.86 g (1.89 mmol) sample of the
preceding compound was converted to the title compound to give 0.42 g of off-white
solid, m.p. 150°C dec.

35  Anal for C3H|gNsO6S:
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may contain 0-2 hcteratons selected fromnitrogen, oxygen, and sulfur, in
addition to any heteroatons defined by Wor X, wherein the phenyl or
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Zis a pheCr napht 599 g)g?ogrly@ or heteroaryl fused to phenyl, wherein
t he heteroi‘n)éy 534 H,4.5; N,14.4

The hydrochloride salt was prepared according to the procedure of Example 61
5 from0.25 g of the title compound to give a solid which on trituration with ethyl acetate
gave 0.27 g of off-white solid, m.p. 212-215°C.
Anal. for Co1H;9N5O4S*HCI:

Calc: C, 49.8; H4.0; N,13.8
Found: C, 494; H,4.1; N,14.0
10
Example 88

7-[(4-Methoxybenzenesulfonyl)pyridin-3-ylmethylamino]-2-
methylpyrazolo[1,5-a]lpyrimidine-6-carboxylic Acid, Hydroxyamide

15 Following the procedure of Example 86, 1.8 (7.5 mmol) of ethyl 7-chloro-2-
methyl pyrazolo[1,5-a] pyrimidine-6-carboxylate was reacted with 2.92 g (10.5 mmol) "
of (4-methoxybenzenesulfonyl)pyridin-3-ylmethyl-amine to give 1.64 g of ethyl 7-[(4-
methoxybenzenesulfonyl)pyridin-3-ylmethylamino]-2-methylpyrazolo[1,5-a]pyrimidine-
6-carboxylic acid as a yellow solid, m.p. 108-110°C.

20  Anal. for C33H23N505S
Calc: C, 57.4; H4.8; N,14.5
Found: C, 54.5; H4.7; N,14.4

A mixture of 1.54 g (3.20 mmol) of the preceding compound, tetrahydrofuran
25 (15 ml) and 4.15 ml of 1 N NaOH was stirred at room temperature overnight and the
solvent removed under vacuum. The residue was diluted with H,O and extracted with
diethyl ether and ethyl acetate. The aqueous layer was acidified with 2 N citric acid (pH
5) and the solid filtered off and washed with H,O. The solid was dried at 76°C in a
vacuum oven to give 103 g of 7-[(4-methoxybenzenesulfonyl)pyridin-3-
30  ylmethylamino]-2-methylpyrazolo[1,5-a}pyrimidine-6-carboxylic acid as an off-white
solid, m.p. 249-251°C.
Anal. for C21H19N505S
Calc: C, 55.6; H4.2; N,154
Found: C, 55.2; H4.2; N,15.6
35
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Anal. for C;1H,oNgOsS*HCI

15 Calc: C, 50.0; H,4.2; N,16.6
Found: C, 48.7, H4.4; N,16.1
Example 89

4-{[4-(4-Chlorophenyloxy)benzenesulfonyl] methylamino}-1,3-dimethyl-

20 1H-pyrazolo]3,4-b]pyridine-5-carboxylic Acid, Hydroxyamide
To 20 ml of a 2 molar solution of methylamine in tetrahydrofuran chilled in an
ice bath was added a solution of 5.16 g of 4-(4-chlorophenyloxy)benzene-sulfonyl
chloride in 50 ml of tetrahydrofuran and 20 ml of CH,Cl;. The mixture was refluxed
for 2 hours and the solvent removed under vacuum and the residue partitioned between

25 CH,Cly*H,0 (1:1). The CH,Cl, layer was separated and washed with 2 N citric acid,
brine and dried (Na;S0O4). The solution was filtered through a thin pad of hydrous
magnesium silicate and the filter pad washed with CH,Cl,. The filtrate was
concentrated to give 4.5 g of N-methyl-4-(4-chlorophenoxy)benzene-sulfonamide as a
yellow solid, m.p. 80-83°C.

30 Following the procedure of Example 53, 1.79 g (6 mmol) of the preceding
compound was reacted with 1.29 g (5 mmol) of ethyl 4-chloro-1,3-dimethyl
pyrazolo[3,4-b]pyridine-5-carboxylate at 80-90°C for 48 hours to give 3.12 g of solid.
Chromatography on silica gel with hexane-diethyl ether (2:1) as eluent to give 1.92°g of
ethy! 4-{[4-(4-chlorophenyloxy)benzenesulfonyllmethylamino}-1,3-dimethyl-1H- .

35 pyrazolo[3,4-b]pyridine-5-carboxylate as an off-white solid, m.p. 52-55°C.
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Anal. for C5,Hy0CINsOsS+*H,0

Calc: C, 51.7, H4.3; N,13.7
Found: C, 51.2; H4.0; N,13.6
20
Example 90

4-{[4-(4-Chlorophenyloxy)benzenesulfonyl] methylamino}-3-
methylisothiazolo[5,4-b]pyridine-5-carboxylic Acid Hydroxyamide
Following the procedure of Example 86, 1.17 g (38.5 mmol) of N-methyl-4-(4-
25  chlorophenoxy)benzene-sulfonamide was reacted with 0.916 g (3.57 mmol) of ethyl 4-
chloro-3-methylisothiazolo[5,4-b]pyridine-5-carboxylate for 33 hours to give a solid
which was triturated with ethyl acetate to give 0.99 g of ethyl 4-{[4-(4-
chlorophenyloxy)benzenesulfonyljmethylamino}-3-methylisothiazolo{5,4-b]pyridine-5-
carboxylate as a white solid, m.p. 117-120°C.
30  Anal. for Co3H20CIN305S,
Calc: C, 53.3; H,3.9; N,8.1
Found: C, 53.2; H3.9; N,7.8

Following the procedure of Example 54, a mixture of 0.96 g (1.85 mmol) of the -
35  preceding compound and 2.40 ml of 1 N KOH in 15 ml of tetrahydrofuran-ethanol (2:1)



0 4 APR ZO-p2 -87 13. Use of a conpound as clained in any one of clains 1
to 6 as a nedicanent. 14 Use of a conpound as clained in any one of clains
1to 6 in the preparation of a nedicanent for the treatnent of a matrix
~~met al | oprot ei nase nedi ated condition. .Ah.A(.A A E. Ah . Af .(NGAPR 2082

. Aby. AHF2. A3L. A, . A Al " . Aul . Al . AS; S. A?. ASI 9. A, (Sl . Ay[r. Af. A Al nS. AH2

. A3. AYr. AY. AHY. Aly. A, . A F. A( . AaYe. A A . AH . A(. A A . Ay. AyF. A, . Ay. ASF. A. Ay
.AS . Af. Ays2. AT Y. Afl . A A AF. A A . Ay. A AF. Ayu. Af

CAF. A AYY. A A A Af a3. A@ AUL. AGE. A. A@FRIA Ay. AL. AE. A A. Y. Au . ANYE . A&y. A2
A% A (\: --3H45 C

3H3H(H3# #.2?] | xp~ ??<?~?~?0x~xx0p x????????x777 | 22?22°?7?7?| ?| >?| >?7?| ><| ><| ><| ><

i Z‘*vlfie'ﬂiféf{d;ﬁ&irg%f i 551ve+' sfabied SRtk ok B sk ] 00

'>'>>’>>’?<<<’?>azhzl§d> %SW%&S&Y&&%EEW>§%%WM>W¢F4 sefithoeitinfl ~| | ~| <]
<1 <1201 1Bl BQbr A was B k252833 g 0879 ok 172722

~x>| ? ~ P2>5~~2772 25| ~?
02\7}458?0'(: ch?orl)phekyloxy(')) benzenesu fol'lyl] rne)i1yl>armno}-3 >methyhsotL.lazolo[5 4-b]pyr1dme— Da: OF

AWAW WASS #. 22RbexBAip SR, PBtassian Bala< FoRp ViR prdcefidexst?BRRMA2 32p03D| £ | | | ?| |
~—— APAPR2DAVFARP2DPAP2?2| 2227 ~27272 A < <~ >?x>?>?<
LSl L A e 8 36 precetiny Cohippand WA cobintd By e cpeliay B ghis 17275
>p>| ><><>| B8%E 965911d>§&;§ssbc|1 wsﬁvqm@t@rﬁphqdw&wkdaysmh%dplatss wpth 4% | >'><>>'>
~?2~2>7>| x’7~6H§GH<ih'éﬁryi<a&€a'te>a’s~sdIVdn3P}¢ Rive| @19 pxet>sobid>whizh 8¢ as tritathted ?Rith 7<?>77~

| 0~>2292~~p~r~?~ ;
II(I#-#-?>§Z -------- gﬁlI°IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII0II°

| 2] 7| 2| ¥ pdqwga@ae%%&pé heganer2222222222222| 2222 22225~ ~x~| 22| | ?| | ?
AN “‘“‘>“‘€ilé’>°>°>>°€’°5’l>3>|H3'9 NG6P~| | >?0~X~<| ~~~?~~?~??2997| ~~>~~~| ?87pQ~
?| <?>?2??7>?7?].?2~>~| >~xX= ~>>77 7><X%} ~<??y?yy| ~?~?>227?| ?2?<?>???>~~07????~| ~~??7?7
02~~~??7ghi ’ SpAnas L9 HAZ N, 104

(#.#.°222222222220 [ L0LDDLLLLCLELL LD EEEEEEEE L L LT EET <] ~] xx~x~?x~?X]

|||||~|~|~|~~~|||7|7<~>~7777<7 ~??27?7? 7777 777777777 PSSSSSSSSSSSSSSSSSSS>>

S>>>>>>>>S>>SSS>>SS>>>SSSS>>>S>>IPLS| < <|<|<|< <|<9L<7| <9|<<7<8<><9<>>< >

<~><~>?15 <28 Motin)ld4o(hopyridinyiony)bepzonegulfonyll. -amino, r3>dml"-ﬂl¥l'>~~’?| ~?>>

;>;;>;3;>’>>>’>’>’>xﬁz§ Y&'ﬁbﬁﬂfkb]p%‘?d‘lﬁeﬂc@liﬁ Bg*‘?ﬂ,mdﬂo%yamid%’>>>’>L~'><x'>'>
<8<?~>x| ~| ~ >~| | <3< > oy | <
| )é><xx<| | >);L9I pIK %nslﬂnl | k i })EL@,)(& 1d151¥ )5Y~~~~ﬁ|9k ﬁ?gb Sébg&) XX|

YS4445 4C hydroch oride in 800 ml of tetrahydrofuran was added slowly to 163 mi of 2 M
(# #. >2?777 2 ef Bgl RITTRAR fRaR jd?&f’d?a%”%?x”aﬁ@x?%i?éi’5’5’6’%[1’9%&@3?&&’&8%’&?2&6@32&?&’???????

77077£€7<<<< XXX 7~>777777 2~ ?| ?2<<~| ~>~2?~P~~~=?7?7

’>0x| | | ~2%oohe ‘&5}2§ ~~~hl1 0BfS, > bhe V;awaspreyovsswﬁ?era@ n?f}%??y;m 2
P~P?7~7>~>~ >Q&4WW4@QWEWQH2@12@@¢H2@ TheQrganit Payeriwas Sem&d%asﬁﬁd X x (
X#. #. 27>7>% lu?;’ﬁ@r%{éafi\?d}i’éé”’%%ﬁé’ gr?c? aﬁél"q\ﬁa<§6 < <FResolvent was renioved to >g§{'<>>><<<<

SIS PSOSS>S<ICLELIS S SIS X | 22922V F5DD>9 2522077 ?25>7>727~7?
>| > '>>>>'>>>L3>ngﬁﬁ%h}ﬂ%@%@ﬂ%ﬂwmewwfﬂmﬂqe} mops 1 p55427°Co| Thes~7-7| 2
| 7<?8?>< °°é7qu¥&ﬁal(§e$|wdalsneuth¢12&?\9ﬂ’f?1“m | RO ~(bohie? Eéib%zﬂ’dd) anf) xCackdNity>| ?>~>>
g B A6 bl SHEA o Bhed TGRSO P Her A sl 70 777

~| =7 2="
aIEaE( Ea#. #. feme?ad” 2108 ?-ghvz? 2an? 2 2dditionnd s 7 p 5272 >-87 2| ofk 2 Dty 4 (ryeidie gy x| ~| x 22
77" 87<?| p? &}8@%&%&%@&%&&?&7i°f§6°>@6'm&ﬁbﬁw?&ﬁof&ﬁé pRecH eoﬁﬁaaaﬁ°>>>>>>>

>~<p>0<?8?787<7>< 9><g>>>>>9>>>>>99> >S>Px>" U ~PP0097?]| 222227 >9>>>~~>9||9||
| xxx~227>~| /asadd stirzed syppansion 9F 9424 & U104 PA[sodjury pygside (60% in

oil) in 20 ml of dry 1-methylpyrrolidinone. The nuxture was stirred until gas evolution
30 ceased and 2.8 g (10.0 mmol) of ethyl 4-chloro-1,3-dimethyl-1H-pyrazolo[3,4-
blpyridine-5-carboxylate was added followed by the addition of 20 ml of dry 1-
methylpyrrolidinone. The mixture was heated at 80-90°C for 58 hours. The solvent
was removed under vacuum and the residue extracted with ethyl acetate (100 ml) and the
extract washed with 100 ml of H,O. The extract was stirred with 40 ml of 1 N HCl for .
35 1 hour and the aqueous layer separated and neutralized (pH 6-7) with 1 N NaHCO3.
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o 109645g ()- e equye MBI B 6)<-¢!VU AP0 eyl 4-chloro-3-
met\hylisothiazolo[5,4-b]pyridine—5-carboxylate was reacted with 1.4 g (5.3 mmol) of
N-rhethyl-4-(pyridin-4-yloxy)benzcnesulfonanﬁde to give 2.78 g of an oil. This oil was
dissolved in 10 ml of ethyl acetate and 13 ml of 1 N HCI added. The organic layer was
separated. The aqueous layer was brought to pH 6 with 1 N NaOH and extracted with

25 40 m! of CH,Cl,. The CH,Cl; extract was washed with brine and dried (Na;SOy).
The solvent was removed to give 1.69 g of solid which was chromatographed on silica
gel with ethyl acetate as solvent to give 0.95 g of ethyl 4-{methyl-[4-(4-
pyridinyloxy)benzene-sulfonyljamino }-3-methylisothiazolo[5,4-blpyridine-5-
carboxylate as a yellow solid, m.p. 57-60°C.

30 Anal. for C22H20N40552

Calc: C, 54.5; H4.2; N,11.6
Found: C, 54.4; H4.1; N,11.2

Following the procedure of Example 50, a mixture of 0.95 g of the preceding .
35 ester and 2.8 ml of 1 N KOH in 2.5 ml of tetrahydrofuran and 25 ml of ethanol was
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refluxed 24 hours and the solvent removed under vacuum to give 1.0 g of solid.
Following the procedure of Example 91, a 0.82 g sample of the resulting potassium salt
was reacted with hydroxylamine to give 0.78 g of solid. Chromatography on thick layer
silica gel plates with ethyl acetate-CH30H (85:15) as solvent gave 0.22 g of 4-{methyl-
5 [4-(4-pyridinyloxy)benzenesulfonyl]amino}-3-methylisothiazolo[5,4-b]pyridine-5-

carboxylic acid, hydroxyamide as an off-white solid, m.p. 146°C dec.
Anal. for C50H7N5055,¢1/2 H,0O
Calc: C, 50.0; H,3.8; N,14.6
Found: C, 49.7, H,4.0; N,13.8

10
To a solution of 0.20 g of the preceding compound in 3.4 m! of CH,Cl,-CH30H (1:1)
was added 0.508 ml of 1 N HCI in diethyl ether. The solvent was removed under
vacuum and the solid dried 20 hours under vacuum to give the hydrochloride salt of the

title compound as an off-white solid, m.p. 186°C dec.
15  Anal. for C4H7N505S,°HCI*H,0

Calc: C, 45.6; H,3.8; N,13.3
Found: C, 45.6; H,4.1; N,12.7
Example 93

20 4-{Methyl-[4-(4-pyridinyloxy)benzenesulfonyl] amino}-1-methyl-3-
phenyl-1H-pyrazolo[3,4-b] pyridine-5-carboxylic acid, Hydroxyamide
Following the procedure described in Example 91, 1.45 g (5.5 mmol) of N-

methyl-4-(pyridinyl-4-oxy)benzenesulfonamide was reacted with 1.58 g (5 mmol) of
ethyl 4-chloro-1-methyl-3-phenyl-1H-pyrazolo[3,4-b]pyridine-5-carboxylate in 20 ml of

25  l-methyl-pyrrolidinone to give 1.62 g of ethyl 4-{methyl-[4-(4-
pyridinyloxy)benzenesulfonyl}-amino}-1-methyl-3-phenyl-1H-pyrazolo[3,4-b]pyridine-
5-carboxylate as an off-white solid, m.p. 128-131°C,
Anal. for CygHy5N505S
Calc: C, 61.9; H4.6; N,12.9

30 Found: C, 61.7; H4.7;, N,12.8

A mixture of 1.60 g (2.94 mmol) of the preceding compound and 3.53 ml of 1 N
KOH in 8 ml of tetrahydrofuran-ethanol (1:1) was refluxed overnight and the solvent
removed. The residue was triturated with diethyl ether to give 1.62 g of potassium 4- .
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lowing the proogeisee of) Exampls %b% 147 (§ (2.64 gom@)) sample of the
lOsiipbirid ad Riactbd wid\ hyli@dxy larmne to give 0.49 g of solid. This

solution was added 2.26 ml of 1 N HCI in diethy! ether. The mixture was stirred at
room temperature for 1 hour and the solvent removed to give the hydrochloride salt of

the title compound as an off-white solid, m.p. 195°C dec.
Anal. for Ca6H23N¢OsS*HCI*H,0

Calc: C, 53.4; H,5.0; N,144
Found: C, 53.2; H4.3; N,14.3
Example 94

4-{Methyl-[4-(4-pyridinyloxy)benzenesulfonyl] amino}-3-
methylisoxazolo[5,4-b]pyridine-5-carboxylic acid, Hydroxyamide,

Following the procedure of Example 91, 1.45 g (5.5 mmol) of N-methyl-4-
(pyridinyl-4-oxy)benzenesulfonamide was reacted with 1.20 g (5 mmol) of ethyl 4-
chloro-3-methylisoxazolo{5,4-blpyridine-5-carboxylate to give 1.29 g of ethyl 4-
{methyl-[4-(4-pyridinyloxy)-benzenesulfonyl]amino}-3-methylisoxazolo[5,4-
b]pyridine-5-carboxylate as an off-white solid, m.p. 155-157°C.
Anal. for CooH,oN40S¢1/2 H,0
Calc: C, 55.3; H4.4; N,11.7
Found: C, 55.2; H4.3; N,11.6

A mixture of 1.84 g (3.92 mmol) of the preceding ester and 4.71 ml of 1 N
KOH in 10 ml of tetrahydrofuran-ethanol (1:1) was refluxed overnight and the solvent
removed under vacuum. The residue was triturated with diethyl ether and filtered to give
159 g of potassium 4-{methyl-[4-(4-pyridinyloxy)benzene-sulfonyljamino}-3-
methylisoxazolo[5,4-b]pyridine-5-carboxylate as a pale yellow solid. Following the
procedure of Example 91, the preceding potassium salt (1.45 g) was reacted with
hydroxylamine to give a solid. The solid was partitioned between 30 ml of CH,Cl, and
30 ml of H,0 and filtered. The CH,Cl, layer was stirred with 2 N citric acid (aqueous
phase-pH 6). The solid which precipitated was filtered off and suspended in HyO. The .
aqueous suspension was adjusted to pH 7 with 1 N NaHCO; and filtered. The solid
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To a chilled solution of 0.569 g (1.25 mmol) of the preceding hydroxyamide in
10 10 ml of CH,Cl,-CH30H (1:1) was added 1.50 ml of 1 N HCI in diethyl ether. The
mixture was stirred at room temperature for 1 hour and the solvent removed to give
0.582 g of the hydrochloride salt of the title compound as a light brown solid, m.p.

170°C dec.
Anal. for CyoH7NsO4S*HCI*H,0

15 Calc: C, 47.1; H4.0; N,13.7
Found: C, 47.2; H4.5; N,13.2

Example 95
7-{Methyl-[4-(4-pyridinyloxy)benzenesulfonyl] amino}-2-
20 methylpyrazolo[1,5-a]pyrimidine-6-carboxylic acid, hydroxyamide
Following the procedure of Example 86, 1.19 g (5 mmol) of ethyl 7-chloro-2-
methylpyrazolo[1,5-a) pyrimidine-6-carboxylate was reacted with 1.45 g (5.5 mmol) of
N-methyl-4-(pyridinyl-4-oxy)benzenesulfonamide (as the sodium salt) in 20 ml of 1-
methylpyrrolidinone at 80-90°C for 66 hours. The solvent was removed and the residue
25  partitioned between 30 ml of ethyl acetate and 30 ml of H,O. The organic layer was
separted and stirred with 30 ml of 1 N HCI for 1 hour and filtered. The aqueous layer
was separated and the pH adjusted to pH 6 with saturated NaHCO; solution. The
mixture was extracted with ethyl acetate and the extract washed with brine and dried
(NaSOy4). The solution was filtered through a thin pad of hydrous magnesium silicate
30  and the filter pad washed with ethyl acetate. The filtrate was concentrated to dryness and
the solid suspended in 50 ml of H,O and the pH of the stirred suspension adjusted to pH
7 with 1 N NaHCO;. The mixture was extracted with ethyl acetate and the extract
washed with brine and dried (Na;S0Oy4). The solution was filtered through a thin pzid of
hydrous magnesium silicate and the filtrate concentrated to dryness to give 1.35 g of -
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Found: C, 56.8, H,4.6; N,14.9

A mixture of 1.25 g (2.67 mmol) of the preceding ester and 3.21 ml of 1 N
KOH in 15 ml of tetrahydrofuran was stirred at room temperature overnight. The
mixture was filtered and the solid washed with diethyl ether and ethyl acetate to give 0.5
g of potassium 7-{methyl-[4-(4-pyridinyloxy)benzene-sulfonyl]amino}-2-
methy"lpyrazolo[l,5-a]pyrimidine—6-carboxy1ate. A 0.15 g sample of the preceding
compound was dissolved in water and the pH adjusted to pH 6 with 2 N citric acid. The
mixture was filtered to give 0.12 g of 7-{methyl-[4-(4-pyridinyloxy)benzenesulfonyl]
amino }-2-methylpyrazolo[1,5-a]pyrimidine-6-carboxylic acid as a white solid, m.p.
246-248°C.
Anal. for CygH7N505S
Calc: C, 547, H,3.9; N,159
Found: C, 54.2; H4.1; N,16.4

Following the procedures of Example 91, the title compound is prepared from
the carboxylic acid described above.

Example 96
4-{Methyl-[4-(4-pyridinyloxy)benzenesulfonyllamino}-7-methyl-1,8-
naphthyridine-3-carboxylic Acid, Hydroxyamide

A mixture of 10.8 g (0.1 M) of 2-amino-6-methylpyridine and 23.78 g (0.12 M)
of diethyl ethoxymethylenemalonate was heated in an oil bath (preheated to 90°C) for 1
hr. The mixture was cooled to room temperature and the solid was recrystallized from
100 ml of ethanol to give 26.38 g of 2-(2,2-dicarbethoxy-1-vinylamino)-6-
methylpyridine, m.p. 102-104°C. Reported m.p. 107-108°C (U.S. Patent 4,166,817
issued Sept. 4, 1979). A solution of 20.79 g of the preceding compound in 40 ml of
Dowtherm (heated to 80°C) was dropped into 100 ml of Dowtherm which had been
preheated to 258°C. The temperature of the mixture dropped to 200°C and after the

temperature returned to 250°C (10 min), the mixture was heated at 250°C for 30 min. .

The mixture was immediately cooled to room temperature and allowed to stand
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overnight. The mixture was filtered and the solid washed with hexane and CH,ClI, to

give 4.24 g of ethyl 4-hydroxy-7-methyl-1,8-naphthyridine-3-carboxylate as a brown
solid.

A mixture of 4.2 g (0.018 M) of the preceding compound and 45 ml of POCl;

5 (0.48 M) was heated at 70-80°C for 4 hours. The solution was concentrated under

vacuum and the residue poured onto crushed ice. The resulting mixture was neutralized

with 5 N NaOH to pH 6 and extracted with diethyl ether (3x250 ml). The extract was

washed with brine and dried over Na;SOy4). The solvent was removed under vacuum to

give 2.24 g of ethyl 4-chloro-7-methyl-1,8-naphthyridine-3-carboxylate as a yellow

10 solid, m.p. 72-74°C: reported m.p. 92-93°C (dec) (U.S. Patent 4,166,817).

To a mixture (under nitrogen) of 0.22 g (S.S'mmol) of NaH (60% in oil)
in 20 ml! of l-methylpyrrolidinone was added 1.45 g (5.5 mmol) of N-methyl-4-
(pyridin-4-yloxy)benzenesulfonamide. After gas evolution ceased, 1.25 g (S mmol) of
ethyl 4-chloro-7-methyl-1,8-naphthyridine-3-carboxylate was added. The mixture was

15 heated at 80-90°C for 60 hrs and the solvent removed under vacuum. The residue was
partitioned between H;O and ethyl acetate and the mixture filtered through diatomaceous
earth. The organic layer of the filtrate was separated and washed with H;O and dried
(NaSOy). The solution was filtered through a thin pad of hydrous magnesium silicate
and the filtrate concentrated under vacuum to give 0.97 g of a brown solid (mass -

20  spectrum 265 (75%); 479 (25%). The product (mass spectrum (M-+H) 479) is separated
by chromatography on silica gel and following the procedure of Example 91 is
converted to the title compound.

Example 97
25 7-{Methyl-[4-(4-pyridinyloxy)benzenesulfonyljamino}-2,3-
dimethylimidazo[4,5-b]pyridine-6-carboxylic Acid, Hydroxyamide
Following the general procedure described in J. Chem. Soc. Perkin Trans. 1,
2789 (1992) a mixture of 1,2-dimethyl-S-nitroimidazole (8.46 g; 0.06 M), diethyl
ethoxymethylenemalonate (13.08 g; 0.06 M) and 2.11 g of 5% Pd on carbon in 135 m!
30 of dioxane was reduced in a Parr Hydrogenator at 35 to 40 psi of hydrogen for 29
hours. The mixture was filtered through diatomaceous earth and the solvent removed to
give a brown oil. This oil was dissolved in 100 ml of 2 N HCI and the pH adjusted to
pH 5 with 10 N NaOH. The mixture was extracted twice with 100 ml! of ethyl acetate
(extract discarded). The pH was adjusted to pH 7 and extracted with 150 ml of ethyl -
35  acetate and then the pH was adjusted to pH 9 and again extracted twice with 150 ml of
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ethyl acetate. The pH 7 and pH 9 extracts were combined and washed with brine and

dried over Na3SOy4. The solution was filtered through a thin pad of hydrous magnesium

silicate and the filtrate concentrated to dryness to give 7.61 g of 5-[2,2-

bis(ethoxycarbonyl)-1-vinylamino]-1,2-dimethylimidazole (diethyl [(1,2-
5  dimethylimidazol-5-yl)aminomethylene]malonate) as a brown oil.

A mixture of the preceding compound (7.9 g) and 35 ml of POCI; was refluxed
for 7 hours under nitrogen and then concentrated under vacuum. The black residue was
poured onto crushed ice (with stirring) and the mixture brought to pH 5 with 5 N
NaOH. The mixture was extracted with 150 ml of ethyl acetate, 200 ml of diethyl ether

10 and 200 ml of CH,Cl,. Each extract was washed with 1 N NaHCO3, brine and dried
(Na2304). The solutions were combined and filtered through a thin pad of hydrous
magnesium silicate. The filtrate was concentrated to dryness under vacuum to give 4.1
g of‘ethyl 7-chloro-2,3-dimethylimidazo[4,5-b]pyridine-6-carboxylate as a tan solid,
m.p.‘85—90°C. A sample crystallized from diethyl ether gave crystals, m.p. 117-119°C,

15  Anal. for C;H|,CIN302°1/2 H,0O
Calc. C, 48.8; H4.6; N,15.9
Found C, 50.3; H,5.6; N,16.0

Following the procedure of Example 91, a 0.759 g (3 mmol) portion of the

20 preceding ester was heated at 80-90°C in 14 ml of l-methylpyrrolidinone with the

sodium salt of N-methyl-4-(pyridin-4-yloxy)benzenesulfonamide {from 0.871 g; 3.3

mmol of N-methyl-4-(pyridin-4-yloxy)benzenesulfonamide and 79.2 mg (3.3 mmol) of

NaH (60% in oil)]. The mixture was heated for 2.5 days at 80-90°C and 3 hrs at 100°C

and then the solvent was removed under vacuum. The residue was extracted with ethyl

25  acetate and the extract washed with H,0. The organic layer was stirred with 1 N HCl

(30 ml) for 0.5 hour and the aqueous layer separated and brought to pH 6 with 5 N

NaOH. The mixture was extracted with ethyl acetate and the extract dried over NaySOy.

The solvent was removed under vacuum to give 1.0 g of a brown oil which contained

the product ethyl 7-{methyl-[4-(4-pyridinyloxy)benzenesulfonyl]amino}-2,3-dimethyl-

30 imidazo[4,5-b]pyridine-6-carboxylate; mass spectrum (ES) 479.1 (M+H). Following

the procedure of Example 91, the preceding compound is converted to the title
compound.
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Example 98
2-Methyl-4-{methyl-[4-(4-pyridinyloxy)
benzenesulfonyljamino}thieno[3,4-b]lpyridine-3-carboxylic Acid,
Hydroxyamide
5 A mixture of 10.0 g (63.6 mmol) of methyl 3-aminothiophene-4-carboxylate,
10.1 g (63.6 mmol) of ethyl (trans)-3-ethoxycrotonate and 40 mg of p-toluenesulfonic
acid, monohydrate in 50 ml of p-xylenes was refluxed overnight and the solvent
removed under vacuum. To the residue was added 20 ml of p-xylenes, and 23.7 ml of
NaOCsHj5 (21% by wt) (63.6 mmol) in ethanol and the mixture refluxed for 3 hrs. The
10  solvent was removed, the residue diluted with H,0 and the pH adjusted to pH 4 with 1
N HCL The precipitate was filtered, washed with water and ethy] acetate to give 4.95 g
of 4-hydroxy-2-methyl-thieno[3,4-b]pyridine-3-carboxylic acid as a brown solid.
The preceding compound (1.4 g ) was dissolved in 10 mi of dry methanol and
HCIl gas bubbled into the solution for 10 min. The solution was stirred ovemnight at
15  room temperature and the solvent removed under vacuum. The residue was dissolved in
ethyl acetate and the solution washed with saturated NaHCOj, brine and dried
(NazS04). The solvent was removed to give a solid which was triturated with ethyl
acetate. The mixture was cooled and filtered to give 0.765 g of methyl 4-chloro-2-
methylthieno[3.4-b]pyridine-3-carboxylate as a yellow solid.
20 Following the procedure of Example 91, the preceding compound is converted
to the title compound.

Example 99
5-Methyl-7-{methyl-[4-(4-pyridinyloxy)benzenesulfonyl]amino}-
25 thieno[3,2-b]pyridine-6-carboxylic Acid, Hydroxyamide
Following the procedure described in J. Med. Chem. 33, 2640 (1990), a
mixture of 10 g (63.6 mmol) of methyl 3-aminothiophene-2-carboxylate (10.1 g) (63.6
mmol) of ethyl (trans)-3-ethoxycrotonate and 40 mg of p-toluenesulfonic acid
monohydrate in 80 ml of xylene was refluxed ovemight. The solvent was removed
30  under vacuum and the residue dissolved in ethyl acetate. The solution was washed with
H,0, 2 N citric acid, 1 N NaHCOj3, brine and dried (Na;SOy4). The solid 16 g was
chromatographed on silica gel with hexane-ethyl acetate (5:1) to give 6.65 g of ethyl 3-
[(2-methyoxycarbonyl-3-thienyl)amino]crotonate as a yellow oil. To a sample of 0.269
g (1 mmol) of the preceding compound in 3.5 m! of xylenes (chilled in an ice bath) was .
35 added 44 mg (1.1 mmol) of NaH (60% in oil). The mixture was refluxed for 3 hours
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and the solvent removed. The residue diluted with water and extracted with ethyl

acetate. The aqueous layer was acidified (1 N HCI) to pH 4 and the mixture extracted

with ethyl acetate. The extract was washed with brine, dried over Na;SO, and the

solvent removed to give 190 mg of a mixture (1:1) of methyl 7-hydroxy-5-

5  methylthieno[3,2-b]pyridine-6-carboxylate and ethyl 7-hydroxy-S-methylthieno[3,2-

b]pyridine-6-carboxylate as a solid. The preceding ethyl ester was prepared in the
following manner.

A mixture of 5.0 g (31.8 mmol) of methyl 3-aminothiophene-2-

. carboxylate, 5.03 g (31.8 mmol) of ethyl (trans)-3-ethoxycrotonate and 20 mg of p-

10  toluenesulfonic acid monohydrate in 50 ml of p-xylenes was refluxed 1 hour and

allowed to stand 2 days at room temperature. The mixture was concentrated under

vacuum and then cooled (ice bath). To the solution was added 12.4 ml of a solution of

sodium ethoxide (21% by wt) in ethanol. The mixture was refluxed for 2 hours and the
solvent removed. The residue was partitioned between HoO and diethyl ether and the
15  H,O0 layer separated and acidified to pH 4 with 1 N HCl. The mixture was extracted
with ethyl acetate and the extract washed with brine and dried (Na;SQy). The solvent
was removed to give 2.2 g of brown solid. The solid was triturated with ethyl acetate,
chilled and filtered to give 1.0 g of ethyl 7-hydroxy-5-methylthieno[3,2-b]pyridine-6-
carboxylate as a light tan solid (mass spectrum (ES) 238 (M+H).
20 A mixture of the preceding compound (0.985g) and 4 ml of POCI3 was refluxed
2 hours and the mixture poured onto crushed ice. The mixture was extracted with ethyl
acetate and the extract concentrated to dryness. The residue was dissolved in CH,Cl;
and the solution washed with H,O and dried over Na;SO4. The solution was filtered
through a thin pad of hydrous magnesium silicate and the filtrate concentrated to dryness
25 to give 0.62 g of ethyl 7-chloro-5-methylthieno[3,2-b}pyridine-6-carboxylate as a
yellow oil; thin layer chromatography on silica gel; Rf = 0.9; ethyl acetate-hexane (1:1).
Following the procedure of Example 86, the preceding compound is reacted with
N-methyl-4-(pyridin-4-yloxy)benzenesulfonamide to give ethyl 5-methyl-7-{methyl-[4-
(4- pyridinyloxy) benzenesulfonyl]amino}thieno[3,2-b]pyridine-6-carboxylate. ~ As

30  described for Example 91, the preceding compound is converted to the title compound.

Representative compounds of this invention were evaluated as inhibitors of the
enzymes MMP-1, MMP-9, MMP-13 and TNF-0. converting enzyme (TACE). The
standard pharmacological test procedures used, and results obtained which establish this -

35 biological profile are shown below.
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These standard pharmacological test procedures are based on the cleavage of a

5 thiopeptide substrates such as Ac-Pro-Leu-Gly(2-mercapto-4-methyl-pentanoyl)-Leu-
Gly-OEt by the matrix metalloproteinases MMP-1, MMP-13 (collagenases) or MMP-9
(gelatinase), which results in the release of a substrate product that reacts colorimetrically
with DTNB (5,5'-dithiobis(2-nitro-benzoic acid)). The enzyme activity is measured by
the rate of the color increase. The thiopeptide substrate is made up fresh as a 20 mM

10 stock in 100% DMSO and the DTNB is dissolved in 100% DMSO as a 100 mM stock
and stored in the dark at room temperature. Both the substrate and DTNB are diluted
together to 1 mM with substrate buffer (50 mM HEPES pH 7.5, 5 mM CaClp) before
use. The stock of enzyme is diluted with buffer (50 mM HEPES, pH 7.5, 5 mM
CaClp, 0.02% Brij) to the desired final concentration. The buffer, enzyme, vehicle or

15  inhibitor, and DTNB/substrate are added in this order to a 96 well plate (total reaction
volume of 200 pl) and the increase in color is monitored spectrophotometrically for 5
minutes at 405 nm on a plate reader and the increase in color over time is plotted as a
linear line.

Alternatively, a fluorescent peptide substrate is used. In this test procedure, the

20  peptide substrate contains a fluorescent group and a quenching group. Upon cleavage of
the substrate by an MMP, the fluorescence that is generated is quantitated on the
fluorescence plate reader. The assay is run in HCBC assay buffer (50mM HEPES, pH

7.0, 5 mM Ca+2, 0.02% Brij, 0.5% Cysteine), with human recombinant MMP-1,
MMP-9, or MMP-13. The substrate is dissolved in methanol and stored frozen in 1 mM

25 aliquots. For the assay, substrate and enzymes are diluted in HCBC buffer to the
desired concentrations. Compounds are added to the 96 well plate containing enzyme
and the reaction is started by the addition of substrate. The reaction is read (excitation
340 nm, emission 444 nm) for 10 min. and the increase in fluorescence over time is
plotted as a linear line.

30 For either the thiopeptide or fluorescent peptide test procedures, the slope of the
line is calculated and represents the reaction rate. The linearity of the reaction rate is

confirmed (r2 >0.85). The mean (x:tsem) of the control rate is calculated and compared
for statistical significance (p<0.05) with drug-treated rates using Dunnett's multiple
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comparison test. Dose-response relationships can be generated using multiple doses of
drug and IC50 values with 95% CI are estimated using linear regression.

In vivo MMP Inhibition Test Procedure

A 2 cm piece of dialysis tubing (molecular weight cut-off 12-14,000, 10 mm flat
width) containing matrix metalloproteinase enzyme (stromelysin, collagenase or
gelatinase in 0.5 mL of buffer) is implanted either ip or sc (in the back) of a rat
(Sprague-Dawley, 150-200g) or mouse (CD-1, 25-50g) under anesthesia. Drugs are

10  administered PO, IP, SC or IV through a canula in the jugular vein. Drugs are
administered in a dose volume of 0.1 to 0.25 ml/animal. Contents of the dialysis tubing
is collected and enzyme activity assayed.

" Enzyme reaction rates for each dialysis tube are calculated. Tubes from at least 3
different animals are used to calculate the meant sem. Statistical significance (p<0.05)

15  of vehicle-treated animals versus drug-treated animals is determined by analysis of
variance. (Agents and Actions 21: 331, 1987).

Test Procedure for Measuring TACE Inhibition

20 + Using 96-well black microtiter plates, each well receives a solution composed of
10 pL. TACE (final concentration 1pg/mL), 70L Tris buffer, pH 7.4 containing 10%
glycerol (final concentration 10 mM), and 10 pL of test compound solution in DMSO
(final concentration 1M, DMSO concentration <1%) and incubated for 10 minutes at
room temperature. The reaction is initiated by addition of a fluorescent peptidyl

25  substrate (final concentration 100 pM) to each well and then shaking on a shaker for 5
sec.

The reaction is read (excitation 340 nm, emission 420 nm) for 10 min. and the
increase in fluorescence over time is plotted as a linear line. The slope of the line is
calculated and represents the reaction rate.

30 The linearity of the reaction rate is confirmed (r2 >0.85). The mean (xtsem) of
the control rate is calculated and compared for statistical significance (p<0.05) with
drug-treated rates using Dunnett's multiple comparison test.  Dose-response
relationships can be generate using multiple doses of drug and ICsg values with 95% CI

are estimated using linear regression.
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Results of the above in-vitro and in-vivo matrix metalloproteinase inhibition and
TACE inhibition standard pharmacological test procedures are given in Table I below.

5 Tablel. Inhibition of MMP and TACE

in-vivo
Example MMP-1! MMP-9! MMP-13!  TACE! MMP2
11 172 11 7 >1000
12 933 2 1 190
13 82 15 9 3%
14 108 8 6 24%
10 15 139 25 12 7%
16 99 6 3 36% 64%(100)
17 3100 8 16 401
18 152 26 627
19 194 2 4 314
15 20 344 6 9 589
29 200 5 4
30 22 11 467 47
3] 225 2 2 80
32 456 1 1 24
20 33 1012 1 1
34 301 9 12 20
35 234 4 5 49
36 46 2 1 226 81%(50)
37 65 2 1 124
25 38 100 4 3 336
39 75 2 2 53
40 151 3 4 120
41 136 2 2 161 65%(50)
42 5200 874 37 16%
30 43 43% T1% 63%  20%
44 65% 59% B% 5%
52 45 2.4 14 236 74%(100)

60 39 2.9 2.5 160 53%(50)
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Example  MMP-11  MMP9!  MMP-13!  TACE! MMP?
61 36 2.3 23 214 729%(50)
62 1236 5.7 23 46%
63 721 6.8 23
5 64 013 5.5 19
66 512 0.81 0.27 5%(25)
. 67 96 3.0 2.4 138%11
68 96 3.0 24 11555 80%(50)
86 131 6.9 100 11846
10 87 111 8.9 10 14745 12%(25)
88 643 10.4 187 40.5%
89 116 0.8 L1 35615 6%(25)
90 550 2.3 30  535%77 39%(25)
91(HCI) 1805 1.8 1.1 38.7% 549%(25)
15 92 60.2% 12.0 6.1  >l644 30%(25)
at 10 M
93 8786 10.1 3.9 349%  49%(25)
94 2548 3.0 3.2 41.6% 129(25)

20

25

30

1. IC50 nM or % inhibition at 1 pM concentration
2. % inhibition (dose, mg/kg), p.o. vs MMP-13

Based on the results obtained in the standard pharmacological test procedures
described above, the compounds of this invention were shown to be inhibitors of the
enzymes MMP-1, MMP-9, MMP-13 and TNF-«. converting enzyme (TACE) and are
therefore useful in the treatment of disorders such as arthritis, tumor metastasis, tissue
ulceration, abnormal wound healing, periodontal disease, graft rejection, insulin
resistance, bone disease and HIV infection.

The compounds of this invention are also useful in treating or inhibiting
pathological changes mediated by matrix metalloproteinases such as atherosclerosis,
atherosclerotic plaque formation, reduction of coronary thrombosis from atherosclerotic

plaque rupture, restenosis, MMP-mediated osteopenias, inflammatory diseases of the -

central nervous system, skin aging, angiogenesis, tumor metastasis, tumor growth,
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carrier to a patient in need thereof. The pharmaceutical carrier may be solid or liquid.
Applicable solid carriers can include one or more substances which may also act
as flavoring agents, lubricants, solubilizers, suspending agents, fillers, glidants,
15 compression aids, binders or tablet-disintegrating agents or an encapsulating material.
In powders, the carrier is a finely divided solid which is in admixture with the finely
divided active ingredient. In tablets, the active ingredient is mixed with a carrier having
the necessary compression properties in suitable proportions and compacted in the shape
and size desired. The powders and tablets preferably contain up to 99% of the active
20  ingredient. Suitable solid carriers include, for example, calcium phosphate, magnesium
stearate, talc, sugars, lactose, dextrin, starch, gelatin, cellulose, methyl cellulose,
sodium carboxymethyl cellulose, polyvinylpyrrolidine, low melting waxes and ion .
exchange resins.
Liquid carriers may be used in preparing solutions, suspensions, emulsions,
25  syrups and elixirs. The active ingredient of this invention can be dissolved or suspended
in a pharmaceutically acceptable liquid carrier such as water, an organic solvent, a
mixture of both or pharmaceutically acceptable oils or fat. The liquid carrier can contain
other suitable pharmaceutical additives such a solubilizers, emulsifiers, buffers,
preservatives, sweeteners, flavoring agents, suspending agents, thickening agents,
30  colors, viscosity regulators, stabilizers or osmo-regulators. Suitable examples of liquid
carriers for oral and parenteral administration include water (particularly containing
additives as above, e.g., cellulose derivatives, preferable sodium carboxymethyl
cellulose solution), alcohols (including monohydric alcohols and polyhydric alcohols,
e.g., glycols) and their derivatives, and oils (e.g., fractionated coconut oil and arachis
35 oil). For parenteral administration the carrier can also be an oily ester such as ethyl -
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Liquid pharmaceutical compositions which are sterile solutions or suspensions

can be utilized by, for example, intramuscular, intraperitoneal or subcutaneous injection.
5 Sterile solutions can also be administered intravenously. Oral administration may be
either liquid or solid composition form.

The compounds of this invention may be administered rectally in the form of a
conventional suppository. For administration by intranasal or intrabronchial inhalation
or insufflation, the compounds of this invention may be formulated into an aqueous or

10  partially aqueous solution, which can then be utilized in the form of an aerosol. The
compounds of this invention may also be administered transdermally through the use of
a transdermal patch containing the active compound and a carrier that is inert to the active
compound, is non-toxic to the skin, and allows delivery of the agent for systemic
absorption into the blood stream via the skin. The carrier may take any number of forms

15 such as creams and ointments, pastes, gels, and occlusive devices. The creams and
ointments may be viscous liquid or semi-solid emulsions of either the oil in water or
water in oil type. Pastes comprised of absorptive powders dispersed in petroleum or
hydrophilic petroleum containing the active ingredient may also be suitable. A variety of
occlusive devices may be used to release the active ingredient into the blood stream such

20  as a semipermeable membrane covering a reservoir containing the active ingredient with
or without a carrier, or a matrix containing the active ingredient. Other occlusive devices
are known in the literature.

The dosage to be used in the treatment of a specific patient suffering a MMP or
TACE dependent condition must be subjectively determined by the attending physician.

25  The variables involved include the severity of the dysfunction, and the size, age, and
response pattern of the patient. Treatment will generally be initiated with small dosages
less than the optimum dose of the compound. Thereafter the dosage is increased until
the optimum effect under the circumstances is reached. Precise dosages for oral,
parenteral, nasal, or intrabronchial administration will be determined by the

30 administering physician based on experience with the individual subject treated and
standard medical principles. Projected oral daily dosages are 2 - 500 mg/kg, preferred
oral daily dosages are 2 — 50 mg/kg, and more preferred oral daily dosages are 5 — 235
mg/kg. .

Preferably the pharmaceutical composition is in unit dosage form, e.g., as tablets

35 or capsules. In such form, the composition is sub-divided in unit dose containing
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15 T,U, W, and X are each, independently, carbon or nitrogen, provided that when TorU’

, ~ iscarbon, either may be optionally substituted with R,
Y is carbon, nitrogen, oxygen or sulfur, provided that at least one of T, U, W, X, and
Y is not carbon, and further provided that no more than 2 of T, U, W, and X are

nitrogen;
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heteroaryl moieties may be optionally mono-, di-, or tri- substituted with R';

10 R'is hydrogen, halogen, alkyl of 1-8 carbon atoms, alkenyl of 2-6 carbon atoms,
alkyny! of 2-6 carbon atoms, cyclocalkyl of 3-6 carbon atoms, -(CH,),Z, -OR?,
-CN, -COR?, perfluoroalkyl of 1-4 carbon atoms, -CONR?R?, -S(O).R?
-OPO(OR)OR?, -PO(OR?R?, -OC(O)NR’R?, -COOR?, -CONR’R’, -SO,H,
-NR?R?, -NR2COR? -NR’COOR? -SO,NR’R’, -NO,, -N(R)SO,R?

15 -NR?*CONRR?-NR*C(=NR*)NR?R?, -SO,NHCOR", -CONHSO,R", -tetrazol-
5-y], -SO,NHCN, -SO;NHCONR®R?, or Z;

V is a saturated or partially unsaturated heterocycloalkyl ring of 5-7 ring atoms having 1-
3 heteroatoms selected from N, O, or S, which may be optionally mono-, or di-
substituted with R%;

20  R%and R? are each, independently, hydrogen, alkyl of 1-8 carbon atoms, alkcnyl of 2-6
carbon atoms, alkyny! of 2-6 carbon atoms, cycloalkyl of .3-6 carbon atoms;
petfluoroalky! of 1-4 carbon atoms, Z or V;

R* is alkyl of 1-8 carbon atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon
atoms, cycloalkyl of 3-6 carbon atoms; perfluoroalkyl of 1-4 carbon atoms, Z or

25 V;

R’ is hydrogen, alkyl of 1-8 carbon atoms, alkenyl of 2-6 carbon atoms, alkyny! of 2-6
carbon atoms, Z, or V;

n= 1-6;

X =0-2
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W and X are carbon; and

»

T is nitrogen;
U is carbon, optionally substituted with R!
10  ora pharmaceutically acceptable salt thereof.

4. The compound according to claim 3, wherein
" L
Pis — and Q is NHOH ;
NP @
O//
15
/
A
W\ ' .
Q(—-—ém is phenyl or pyrazole, each optionally mono-, di-, or tri-
substituted with R';

or a pharrnaceutically acceptable salt thereof.

" 20
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"10% H H& ()- carboxylic acid hydroxyamide,
4-[Benzyl-(4-methoxy-benzenesulfonyl)-amino}-6-bromo-quinoline-3-carboxylic acid
hydroxyamide,
4-[Benzyl-(4-methoxy-benzenesulfonyl)-amino}-7-bromo-quinoline-3-carboxylic acid
10 hydroxyamide,
4-[Benzyl-(4-methoxy-benzenesulfonyl)-amino]-6-trifluoromethyl-quinoline-3-
carboxylic acid hydroxyamide,
4-[(4-methoxybenzenesulfonyl)-pyridin-3-ylmethylamino}-7-trifluoromethyl-quinoline-
3-carboxylic acid hydroxyamide,
15  4-[Benzyl-(4-methoxybenzenesulfonyl)-amino]-8-t-butyl-quinoline-3-carboxylic acid
hydroxyamide,
4-[Benzyl-(4-methoxybenzenesulfonyl)-amino]-8-methyl-quinoline-3-carboxylic acid
hydroxyamide,
8-Ethyl-4-[benzyl-(4-methoxybenzenesulfonyl)-amino]-quinoline-3-carboxylic acid
20 hydroxyamide,
4-[Benzyl-(4-methoxybenzenesulfonyl)-amino}-8-(1-methylethyl)-quinoline-3-
carboxylic acid hydroxyamide,
4-[Ethyl-(4-methoxy-benzenesulfonyl)-amino]-8-vinyl-guinoline-3-carboxylic acid
hydroxyamide,
25  4-[Benzyl-(4-methoxy-benzenesulfonyl)-amino]-6-nitro-quinoline-3-carboxylic acid
hydroxyamide,
4-[Methyl-(4-methoxy-benzenesulfonyl)-amino)- 8-bromo-guinoline-3-carboxylic acid
hydroxyamide,
4-{Methyl-[4-(pyridin-4-yloxy)-benzenesulfonyl}-amino}-6-iodo-quinoline-3-
30 carboxylic acid hydroxyamide,
4-{Methyl-(4-(pyridin-4-yloxy)-benzenesulfonyl]-amino}-6-iodo-quinoline-3-
carboxylic acid hydroxyamide hydrochloride,
4-[Ethyl-(4-mcthoxy-bcnzcncsulfonyl)—amino]-6-phenylethynyl-quinolinc-3-carbox'ylic
acid hydroxyamide,
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4-[(4-Methoxybenzenesulfonyl)pyridin-3-ylmethylamino}-1phenyl-3-methyl-1 H-
pyrazolo[3,4-b]pyridine-5-carboxylic acid, hydroxyamide,
4-[(4-Methoxybenzenesulfonyl)pyridin-3-ylmethylamino]-1phenyl-3-methyl-1H-
pyrazolo[3,4-b]pyridine-5-carboxylic acid, hydroxyamide, hydrochloride,
5 4-[(4-Methoxybenzenesulfonyl)pyridin-2-ylmethyl amino) -1,3- dimethyl - 1H-
pyrazolo[3,4-b]pyridine -5-carboxylic acid, hydroxyamide,
4-[(4-Methoxybenzenesulfonyl)pyridin-4-yIlmethylamino] -1,3- dimethyl - 1H-
pyrazolo[3,4-b]pyridine -5-carboxylic acid, hydroxyamide,
4-[(4-Methoxybenzenesulfonyl)pyridin-3-ylmethylamino] -1-isopropyl - 1H-
10 pyrazolo[3,4b]pyridin -5-carboxylic acid, hydroxyamide,
4-[(4-Methoxybenzenesulfonyl)pyridin-3-ylmethylamino] -1-benzyl-1H-pyrazolo[3,4-b]
pyridin -5-carboxylic acid, hydroxyamide,
4-[ (4-Methoxybenzenesulfonyl)amino] -1-benzyl -3-methyl -1H-pyrazolo[3,4-b)
pyridine -5-carboxylic acid, hydroxyamide,
15  4-[(4-Methoxybenzenesulfonyl) 2-thienylmethylamino] -1, 3- dimethyl - 1H-
pyrazolo[3,4-b]pyridine -5-carboxylic acid, hydroxyamide,
4-[(4-Methoxybenzenesulfonyl) -3-thienylmethylamino] -1, 3- dimethyl - 1H-
pyrazolo[3,4-b]pyridine -5-carboxylic acid, hydroxyamide,
4-[(4-Methoxybenzenesulfonyl) pyridin-3-ylmethylamino] -1- (2,4- dimethoxyphenyl) -
20 3-methyl- 1H-pyrazolo[3,4-b]pyridine -5-carboxylic acid, hydroxyamide,
4-[(4-Methoxybenzenesulfonyl)pyridin-3-ylmethylamino} -1-(2- methoxyphenyl)-3-
methyl-1H-pyrazolo[3,4-b]pyridine -5-carboxylic acid, hydroxyamide,
4-{Methyl-[4-(4-pyridinyloxy)benzenesulfonyl}amino}-1,3-dimethyl-1H-pyrazolo[3,4-
b} pyridine-5-carboxylic acid, hydroxyamide,
25  4-{Methyl-[4-(phenoxybenzenesulfonyl)amino}-1,3-dimethyl-1H-pyrazolo[ 3,4-b]
pyridine-5-carboxylic acid, hydroxyamide,
4-[Methyl-(4-methoxybenzenesulfonyl)amino]-1,3-dimethyl-1H-pyrazolo[ 3,4-b])
pyridine-5-carboxylic acid, hydroxyamide,
4-[Methyl-(4-propyloxybenzenesulfonyl)amino]-1,3-dimethyl- 1H-pyrazolo[ 3,4-b] .
30 pyridine-5-carboxylic acid, hydroxyamide,
4-[(4-Methoxybenzenesulfonyl)pyridin-3-ylmethylamino]-1-methy!-3-phenyl-1H-
pyrazolo[3,4-b]pyridine-5-carboxylic acid, hydroxyamide,
4-[(4-Methoxybenzenesulfonyl)pyridin-3-ylmethylamino]-1-ethyl-3-phenyl-1H-
pyrazolo[3,4-b]pyridine-5-carboxylic acid, hydroxyamide,
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4-[(4-Methoxybenzenesulfonyl)pyridin-3-ylmethylamino]-1-tert-butyl-3-methyl-1H-
pyrazolo[3,4-b]pyridine-5-carboxylic acid, hydroxyamide,
4-[(4-Methoxybenzenesulfonyl)pyridin-3-ylmethylamino]-1-methyl-3-tert-butyl-1H-
pyrazolo[3,4-b)pyridine-5-carboxylic acid, hydroxyamide,
S5  4-[(4-Methoxybenzenesulfonyl)pyridin-3-ylmethylamino]-3-methylisothiazolo[5,4-b]
pyridine-5-carboxylic acid, hydroxyamide,
4-[(4-Methoxybenzenesulfonyl)pyridin-3-ylmethylamino]-3-methylisoxazolo[5,4-
b]pyridine-5-carboxylic acid, hydroxyamide,
7-[(4-Methoxybenzenesulfonyl)pyridin-3-ylmethylamino]-2-methylpyrazolo[1,5-
10 a)pyrimidine-6-carboxylic acid, hydroxyamide,
4-{[4-(4-Chlorophenyloxy)benzenesulfonyl] methylamino}-1,3-dimethyl-1H-
pyrazolo[3,4-b]pyridine-5-carboxylic acid, hydroxyamide,
4-{[4-(4-Chlorophenyloxy)benzenesulfonyl] methylamino}-3-methylisothiazolo-[5,4~
bpyridine-5-carboxylic acid, hydroxyamide,
15  4-{Methyl-[4-(4-pyridinyloxy)benzenesulfonyl] amino}-1,3-dimethy}-1H-pyrazolo[3,4-
blpyridine-5-carboxylic acid, hydroxyamide,
4-{Methyl-[4-(4-pyridinyloxy)benzenesulfonyl) amino}-3-methylisothiazolo(5,4-
blpyridine-5-carboxylic acid, hydroxyamide,
4-{Methyl-[4-(4-pyridinyloxy)benzenecsulfonyl) amino}-1-methyl-3-phenyl-1H-
20 ‘pyrazolo[3,4-b} pyridine-5-carboxylic acid, hydroxyamide, and
4-{Methyl-[4-(4-pyridinyloxy)benzenesulfonyl]) amino }-3-methylisoxazolo[5,4-
blpyridine-5-carboxylic acid, hydroxyamide,
or a pharmaceutically acceptable salt thereof.

25 6. The compound according to claim 1 which is selected from the group consisting
of:
7-{Methyl-[4-(4-pyridinyloxy)benzenesulfonyl] amino}-2-methylpyrazolofl,5-
a]pyrimidine-6-carboxylic acid, hydroxyamide,
4-{Methyl-[4-(4-pyridinyloxy)benzenesulfonylJamino}-7-methyl-1,8-naphthyridine-3-
30 carboxylic acid, hydroxyamide,
7-{Methyl-[4-(4-pyridinyloxy)benzenesulfonyljamino}-2,3-dimethylimidazo[4,5-
b]pyridine-6-carboxylic acid, hydroxyamide,
2-Methyl-4-{methyl-[4-(4-pyridinyloxy) benzenesulfonylJamino}thieno[3,4-b] pyridine-
3-carboxylic acid, hydroxyamide, and '
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5-Methyl-7-{methyl-{4-(4-pyridinyloxy)benzenesulfonyl]amino}-thieno[3,2-b]pyridine-
6-carboxylic acid, hydroxyamide,
or 2 pharmaceutically acceptable salt thereof.

5
7. A method of inhibiting pathological changes mediated by matrix
metalloproteinases in a mammal in need thereof which comprises administering to said
mammal a therapeutically effective amount of a compound having the formula:
10
B
wherein B is
U
o} O L)
N2 Q_T/ Q_T ;
15
L
P and —_— or NHOH , provided that when
nd Q are ]\ //‘0 . P
7z
RS 0

r /”\NHOH , and vice versa;

' 20 T, U, W, and X are each, independently, carbon or nitrogen, provided that when T or U

is carbon, either may be optionally substituted with R1;
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Y is carbon, nitrogen, oxygen or sulfur, provided that at least one of T, U, W, X, and
Y is not carbon, and further provided that no more than 2 of T, U, W, and X are
nitrogen; :

o

W
Q(—g‘— is a phenyl ring or is a heteroaryl ring of ring 5-6 atoms

which may contain 0-2 heteratoms selected from nitrogén, oxygen, and sﬁlfur, in
addition to any heteroatoms defined by W or X; wherein the phenyl or heteroaryl
. ring may be optionally mono-, di-, or tri- substituted with R1;

10 Zis a phenyl, naphthyl, heteroaryl, or heteroaryl fused to phenyl, wherein the heteroaryl
moiety contains of 5-6 ring atoms and 1-3 heteroatoms selected from nitrogen,
oxygen, or sulfur; wherein the phenyl, naphthyl, heteroaryl, or phenyl fused
heteroaryl moieties may be optionally mono-, di-, or tri- substituted with R';

. R' is hydrogen, halogen, alkyl of 1-8 carbon atoms, alkenyl of 2-6 carbon atoms,

15 alkynyl of 2-6 carbon atoms, cyclocalkyl of 3-6 carbon atoms, -(CH,),Z, -OR?,
-CN, -COR?, perfluoroalkyl of 1-4 carbon atoms, -CONR'R?, -S(O)(R?
-OPO(ORY)OR?, -PO(OR*)R?, -OC(O)NR’R?, -COOR?, -CONR’R’, -SO,H,
-NR?R?, -NR?COR?, -NR?COOR? -SO,NR'R’, -NO, -N(R})SO,R’
-NR?CONR?R?,-NR*C(=NR*»NR?R?, -SO,NHCOR*, -CONHSO,R", -tetrazol-

20 5-yl, -SO,NHCN, -SO;NHCONR®R?, or Z;

V is a saturated or partially unsaturated heterocycloalkyl ring of 5-7 ring atoms having 1-
3 heteroatoms selected from N, O, or S, which may be optionally mono-, or di-
substituted with R

R? and R? are each, independently, hydrogen, alkyl of 1-8 carbon atoms, alkenyl of 2-6

25 carbon atoms, alkynyl of 2-6 carbon atoms, cycloalkyl of 3-6 carbon atoms;
perfluoroalkyl of 1-4 carbon atoms, Z or V;

R’ is alkyl of 1-8 carbon atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon
atoms, cycloalkyl of 3-6 carbon atoms; perfluoroalkyl of 1-4 carbon atoms, Z or
v,
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septic arthritis, corneal ulceration, abnormal wound healing, bone disease, proteinuria,
aneurysmal aortic disease, degenerative cartilage loss following traumatic joint injury,
demyelinating diseases of the nervous system, cirrhosis of the liver, glomerular disease

15  of the kidney, premature rupture of fetal membranes, infammatory bowel disease, or
periodontal disease.

9. The method according to claim 7, wherein the matrix metalloproteinase mediated
condition treated is age related macular degeneration, diabetic retinopathy, proliferative
20  vitreoretinopathy, retinopathy of prematurity, ocular inflammation, keratoconus,
Sjogren’s syndrome, myopia, ocular tumors, ocular angiogenesis/neovascularization

and comeal graft rejection.

10.- A method of inhibiting pathological changes mediated by TNF-a converting

25 enzyme (TACE) in a mammal in need thereof, which comprises administering to said
mammal a therapeutically effective amount of a compound having the formula:

30
wherein B is
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5
T, U, W, and X are each, independently, carbon or nitrogen, provided that when T or U
is carbon, either may be optionally substituted with R!;
Y is carbon, nitrogen, oxygen or sulfur, provided that at least one of T, U, W, X, and
Y is not carbon, and further provided that no more than 2 of T, U, W, and X are
10 nitrogen,;

X

W
Q—é— isa bhcnyl ringorisa h.ctcroary'l fing of ring 5-6 atoms
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) PF 15  Visasaturated or partially unsaturated heterocycloalky! ring of 5-7 ring atoms having 1-
3 heteroatoms selected from N, O, or S, which may be optionally mono-, or di-
substituted with R%
R? and R? are each, independently, hydrogen, alkyl of 1-8 carbon atoms, alkenyl of 2-6
- carbon atoms, alkynyl of 2-6 carbon atoms, cycloalkyl of 3-6 carbon atoms;
20 perfluoroalkyl of 1-4 carbon atoms, Z or V;
R* is alkyl of 1-8 carbon atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon
atoms, cycloalky! of 3-6 carbon atoms; perfluoroalkyl of 1-4 carbon atoms, Z or-
v;
R? is hydrogen, alkyl of 1-8 carbon atoms, alkenyl of 2-6 carbon atoms, alkyny} of 2-6
25 carbon atoms, Z, or V;
= 1-6;
x=0-2

or a pharmaceutically acceptable salt thereof.

30 11.  The method according to claim 10 wherein the condition treated is rheumatoid
arthritis, .graft rejection,” cachexia, anorexia, inflammation, fever, insulin resistance,. .
- septic shock, congestive heart failure, inflammatory discase of the central nerVous -
system, inflammatory bowel disease, or HIV infection.
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/”\NHOH , provided that when

, and vice versa;

“T, U, W, and X are each, independently, carbon or nitrogen, provided that when T or U

is carbon, either may be optionally substituted with R};

15

Y is carbon, nitrogen, oxygen or sulfur, provided that at least one of T, U, W, X, and

Y is not carbon, and further provided that no more than 2 of T, U, W, and X are

nitrogen;
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“G
N\
Q(—é- is a phenyl ring or is a heteroaryl ring of ring 5-6 atoms

which may contain 0-2 heteratoms selected from nitrogen, oxygen, and sulfur, in
addition to any heteroatoms defined by W or X; wherein the phenyl or heteroaryl
ring may be optionally mono-, di-, or tri- substituted with R1;

5  Zis a pheny), naphthyl, heteroary], or heteroary! fused to phenyl, wherein the heteroaryl
moiety contains of 5-6 ring atoms and 1-3 heteroatoms selected from nitrogen,
oxygen, or sulfur; wherein the phenyl, naphthyl, heteroaryl, or phenyl fused
heteroaryl moieties may be optionally mono-, di-, or tri- substituted with R';

R' is hydrogen, halogen, alky! of 1-8 carbon atoms, alkenyl of 2-6 carbon atoms,

10 alkynyl of 2-6 carbon atoms, cyclocalkyl of 3-6 carbon atoms, -(CH,),Z, -OR?,
-CN, -COR? perfluoroalkyl of 1-4 carbon atoms, -CONR?’R? -S(O),R?
-OPO(OR)OR?, -PO(OR)R?, -OC(O)NR?R’, -COOR?, -CONR?R’, -SO,H,
-NR?R?, -NR’COR’, -NR¥COOR? -SO,NR?R’ -NO,, -N(R)SO,R’
-NR?CONRR’-NR*C(=NR>NR?R?, -SO,NHCOR®*, -CONHSO,R", -tetrazo)-

15 5-yl, -SO,NHCN, -SO,NHCONR®R?, or Z;

V is a saturated or partially unsaturated heterocycloalkyl ring of 5-7 ring atoms having 1-
3 heteroatoms selected from N, O, or S, which may be optionally mono-, or di-
substituted with R%
R? and R? are each, independently, hydrogen,-alkyl of 1-8 carbon atoms, alkenyl of 2-6
20 carbon atoms, alkynyl of 2-6 carbon atoms, cycloalkyl of 3-6 carbon atoms;
perfluoroalky! of 1-4 carbon atoms, Z or V;
R* is alkyl of 1-8 carbon atoms, alkeny! of 2-6 carbon atoms, alkynyl of 2-6 carbon
atoms, cycloalkyl of 3-6 carbon atoms; perfluoroalkyl of 1-4 carbon atoms, Z or
Vi
25 R’ishydrogen, alkyl of 1-8 carbon atoms; alkenyl of 2-6 carbon atoms, alkynyl of 2-6
carbon atoms, Z, or V;
n= 1-6;
x=0-2

or a pharmaceutically acceptable salt thereof, and a pharmaceutical carrier.
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13.  Use of a compound as claimed in any one of claims 1 to 6 as a medicament.

14 Use of a compound as claimed in any one of claims 1 to 6 in the preparation of a

medicament for the treatment of a matrix metalloproteinase mediated condition.



