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WO 2004/ 009563 PCT/ US2003/ 022462 5- ARYLTETRAZOLE
COVPOUNDS, COWPOSI TI ONS THERECF, AND USES THEREFOR
wahbdog/oegspd i cation is a continuation-in-part ofPQI/B8S2003/022462

application no. 10/197,609, filed July 18, 2002,

which is currently pending, the entirety of which is

i ncor por &tARYRIEITRAZOLE ngMé’ﬁHéNDQa RRASELFQNS
SUPPORT The r escBHERHE i} on was
supported, at least in part, by a grant from the

Nat i onal Iihmdéigliuattﬁmq& a CemafatioMdpaabl B, apsleati6i aot10/197,609,
No. 1R43 GWb3274- 01Al; the National] Heart, .Lung,

and .
filw) bdyl18, RO02+ Whish &y erentlps pending thereminety @4 Whighgs figgorporated herein
b e{ronal Institute of General Medical Sciences G ant
YA 4av69017-02: and the National Institute of

Ceneral Medical Sciences Grant No. 1R43GW69017-01.

Accor di ngl the U S. Governnent may have certain
rightsigiéw : SUPP D OF THE | NVENTI ON The
present IVeRILQR 15@&@%@%%&@@[%5&%@%@&? at least in part, by a

Conmpounds,  ¢onpositl o conpri si ng effective
graivdiont: the NatibnAlystitete od GeheralbiepicahSkicrmas Gratt INed $R#S GM63274-

o B RS 8 o P AT SRRz 1 e

8§ | I 8bici 10RAAGMEY017-02; and th
T R SO S

NBAGKGROIND «FGehiera] MediedTS ks Grivg N B436M T il peiccordingly,
OX|J e ("XO') in an ani.mal, i ncreases,.mar kedl
the blﬁf%(??q"ﬂ(rﬂn‘?nﬁ gﬁ‘é’ﬁ 8%?%85@? lrf{ inavefnﬂo%neurmﬁi tis)

during inflammation, ischem a- reperfusion injury, and

at her osclgr osi gIEIRIOF TWRAINVENIUON 0 the spillover of
tissue XOinto the circulation, plasma levels of XO |
may be deFlsaresent mvantioneluigs te R pupiteirwolyCamneynds, compositions

respirator i stres d ' 1A= ' :
R 55 SR BB e B R0 for s o
preVdifting b i fRivRATY diS@Bd] iatrepstfusionrfidcasayet hyperiniabute domprising

hi stani ne rel ease by mast cells and basopgi |s, al so
adapihistesiag to pe anigal in Rspd dhersed ansfisel BaraRInt 9h# é-a’?‘fyht@zﬁmle
c&an b% gener ated by xant hi ne oxi dase and NADPH

OXPEEEe from the partial reduction of nolecul ar

oxygen. Neutrophils and macrophages are known to

produce 02 andBAGKGROUNBrORTHEE INYENTIQNI ch

nor mal | re in i . . .
ormaity '%hee lekfelvo%lx\égt?ﬁﬂenoxgya%e (“X0”) in an animal increases markedly

(>400-fold in bronchoalveolar fluid in pneumonitis) during inflammation, ischemia-

=

reperfusion injury, and atherosclerosis. Particularly, due to the spillover of tissue XO into
the circulation, plasma levels of XO may be detected in an animal experiencing adult
respiratory distress syndrome, ischemia-reperfusion injury, arthritis, sepsis; hemorrhagic
shock, and other inflammatory conditions. Inflammation-induced histamine release by mast
cells and basophils also enhances the activity of XO.

Superoxide radical (O,) can be generated by xanthine oxidase and NADPH
oxidase from the partial reduction of molecular oxygen. Neutrophils and macrophages are
known to produce O, and hydrogen peroxide (H;O,), which normally are involved in the
killing of ingested or invading microbes (T. Oda et al., Science, 244:974-976). Under
physiologic conditions XO is ubiquitously present in the form of a xanthine dehydrogenase
(XDH). XDH is a molybdenum iron-sulfur flavin dehydrogenase that uses NAD" as an
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30 killing of ingested or invading microbes (T. Gda et
al ., Science, 244:974-976). Under physiol ogic
w@endioedsens XO i s ubiquitously present in the POF/DSWD3/622462

el Bk Q&&??og ?(h %{)ﬁﬁ&g ?ﬂggﬁ’/ 8?%?%1163%@1&&%6%&@ heREIByclic nitrogen-

I'ron-su avi genase that uses NAD+ as an
coﬁtaifﬁlg?g)ﬁﬂ#dﬁﬁiﬁﬁ 6l RETiMaB2 031 B2Ra8ateddtan theoNAR:depsndant
to. oxidiz uri.nes, i mdi teridi ,
o b s P 5B sk B w9 S sty
oxg&;]ﬁgg lo® irre$EHiH16 plo®dIRid B edific ibnt (SETMAE i PREYIRMic. Biol. Med.
ehydrogenase formto the oxygen-dependent oxidase
15t40774 1431 Khuthinsyoxidage thenimodorger flSﬁS%Ix-?l as gxelgetrqnorscentor, but

irreversi bl e proteolytic modiii [ ; :
e oS SBPy e fen et Qi £ it flafbafom as purines
ard BERA th ARBAEIdYSRE NIEETrd@B aATIVS) BRI Sied. G2R1169-16BLR. Miesel e
transfers el ectrons onto oxygen, generating_02-,

H202,
alafldmyartiony 1 8:6940E2). Tpfrpmatorp astivatien copverig A fed O, gainly by
o 35St ol 8l s Syl ket o

cohPergidh o8 kAthink Abh RIFeBdnAse/(TaD! ENgdrdonre: ab/ W €lins Inte¥. 101564-1570).

XO mainly by oxidizing structurally i rtant
t hi ol at esglhlbﬁfqna?ﬁ?é@iaé%‘%ﬁﬂ @eclfﬁéhﬁéqw%ﬁ%ng @y %Fqétpé@e?tﬁ doss of

10 conversi on 0 [ . Da: .
eSS RO AR5 L G0 s RIS fecsion
dilé@d@i@.t Fhéﬂnacblbgﬁﬁﬁmrhﬁnfdgmbamﬂscobe Béhefintil by bloeking the pro-
loss o urine nucl eotides,, and i her ef I
inflamensay oS} 02 RoBRCHTES SehIY S<UBGHF Gorlorf. - Resplr. Cell

. b o S T
Lo TR OO LR e Sl BRI ST
B%ﬁd ¢ @@mlsilen pf BFsicBriepbhdont Smiesvalntmicetsubjiected fnrendorrhagic shock,
espir. Cell. 15 Mol. Bjo],. 6 12:434-440). D2 h
P AnSPGA Y A TS eGP AR PR R RO Vol of L
1Ahd TR RigAS AR wdE ohieed ane a@2HES inHibltioh 68XO by in

subjected to henorrhagi c shock, epl etion of XO by a

vivel admirdsization iof Alibapudinet. Alemiemsydleranba gskisdbyrerigant stress, in

| evels.of LL- 113.and TNF-a, Si.ni|
bbb e Ao e P BB 53 B g o 0
cawé&%&{? iRt hdké 07 RbddhibAP Thistelgest tHatC{Otishibiydrh €an exert

can be created by oxidant stress, in 20 which 02

impttant aghinglanyagetyrectiomst ioteyrupiing thinpecess gt pliplgpoints, in
reater XDH to XO. conversion nd_t:hus nore 02
P%‘%@ﬁ%ﬁ’?’&%gkﬁ%pgogﬁ@ad‘g@?@rx g4l e%ej%lsgﬁﬁliybl tors can exert

I por t ant pARachBElcanBitdh6fAD tandsde betleicialipi icagrrhagic shock
this process at multiple points, i parti cul ar,

b bueskiving the intranellulmmclolideperd. an?re%@mmns of Encrgctt failure,

. Phar macpl ogi ¢ _i.nhi bkt .
FARHER P B S BEe SRCE0r P80, R5n hens! dkdbon igh
chdtby RGIphate dbclBsEdSakd dquannlly depdésd dnokiné mosobsphate,

energetic failure, _induced by hypoxja or .
xanthingnand aasedhipe| Iy Ehgpre‘,Splgf@Q)}%/(g el W@fegg@ oxygen, xanthine and

h%é)ia\ﬁa}irixeofegrﬂqu uric acid, thereby depleting the purine pool. The loss of available

purines with which to form ATP accelerates the loss of intracellular energetics and
contributes to cell necrosis and organ failure. XO inhibitors block this terminal degradative
pathway and permit the cell to recover and reestablish adequate stores of high energy
phosphate nucleotides. In a canine model of severe hemorrhagic shock, pre-treatment with
allopurinol resulted in a 6-fold increase in survival (J.W. Crowell ez al., Am. J. Phys.

216:744-748). When the administration of allopurinol was delayed until after shock had
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ener gy phosphate nucl eotides are sequentially degraded
to inosi ne nonophosphate, xanthine, and hypoxant hi ne.

wo poottloedsps esence of XO and nol ecul ar oxygen, XBEL/052063/022462
and hypoxant hi ne degrade to uric acid, thereby

beeﬂga%cﬁfce& galfogﬁnmreka%equeneﬁh ks eithevainetke h#oxanthine

rines with which to form ATP accel erates the | oss of
afterruher aset dildhack sindlagypreddednp bensfit.r Wher abopusingband hypoxanthine

we?egcﬂfgﬁ.grad %&eﬁéﬁﬁe&%@héﬁ%@gﬁ%&sg 8.{\'5%\}% e&g EPH}{/Q in control

gro‘ilﬁ @OV ho@8 Postanstiat. a0 Jadeqial i thb aeasd gfoupi 2y M8 doearsyySimilar
osphat e nucl eotides. In a canine npdel  of severe

reshl@mpnet@@amedsln@cqamns meadet ebhamatthagiorhoclain Wigh pHiepurinol
s1g§%%ét$ ¥y mp roveiad s%r\t’&l%ldwh&%éﬁz?@o%k{wé'—r%%ﬁa]fi?yéﬁgv{ﬁ (superoxide

distri@asa Batddase] dlﬁieﬂ@msu@foxﬁllej aduiphiacbeophsrotichayedeffiet (ID. Mannion, et
after shock had 2 WD 2004/ 009563 PCT/ USZOOE1 fg %
al. yfeise Sﬁpdad@é& 433 Thpsi Rt @ Blockadsrappears i brobrayefipial by three

indsuldBhEteagtsiS; BUELAE of B5 oA Bt en pPOL Hhgdifted pro-
1nf&kﬂ1ﬂ=[tblfy ek eprdsdiym and ptdsenvationefi the nmleoﬁd@spedl available for ATP
however, there was a dramatic increase in survival (no
forgigtignval in control group at 16 hours post-shock vs.
a 40 % W b HhérQ‘?s é%@ﬁin‘%gd A QLB BhiAHEBI the lovels of
Simlar resu S were obtained in a canine nodel of
xaﬂithmarobdthge in ahandikal amdy\hncofdlmw,dbatrarmaseﬁllé‘pgmaftmgampreyrentmg an
nproved_survi val er(ﬁas a cocktall of free-radical

inleEpRH ISR @S EPSRIE st BRI as e
di met hyl syl.igx bfgny ﬁ@eﬁeﬁﬁ@e&tﬁﬁ@@ﬁhﬁ'agph@ﬁoﬂ@s Bétfa@Glimission
(D. Mannion, et al., Grc. Shock, 42: 43). Thus, XO
thdi)ltlmcﬂemimcappmrttotb@amﬁéneﬁoml al by three
i ndependent mnechani sns: bl ockade of 02 fornation;
i nhi bi ti .Of,b 2 i iR I@.h[él(pmto_ry gene
expressi on; a1 el eot i de pool
avai | abl erHGQﬁveﬁ“ﬁBn chédi tegRompoatsdianiglythe foneukn [: a
cl ear need for conpounds that 1nhibit the Ievels of
xant hi ne oxi dase in an ani mal and, accordingly, that
are useful for treating <ﬁ1 preventing an inflanmmation
di sease, a reperfusion steas hyperuricem a. 15
Gtation of any refer \\ce)—w@r—oﬁe,z of this
application is not an &y ssi &=/ that the reference is
prior art to the application. &y),SUMVARY OF THE
I NVENTI ON The i nventi on enconpasses conpounds havi ng
the formula (la): RL / R3 (Ia)

and pharmaceutically acceptable salts and hydrates thereof, wherein:

R;is COzRy;

each R, is independently -halo, -NO,, -CN, -OH, -N(Rs)(Rs), -ORs, -C(O)Rs,
-OC(O)Rs, -C(O)NHC(O)Rs, -(Ci-Cip)alkyl, -(Ca-Cio)alkenyl, -(Ca-Cio)alkynyl,
~(C3-C)cycloalkyl, -(Cg-Cig)bicycloalkyl, -(Cs-Cio)cycloalkenyl, -(Cs-Cio)heterocycle,
-phenyl, -naphthyl, -benzyl, -CO,Rs, -C(O)OCH(Rs)(R5), -NHC(O)Rs, -NHC(O)NHRs,
-C(O)NHRs5, -OC(O)R5, -OC(O)ORs, -SRs, -S(O)Rs, or -S(O)2Rs;

Rj is -H, -halo, -NO,, -CN, -OH, -N(R5)(Rs), -O(CHz)mRs, -C(O)Rs,
-C(ONR5)(R5), -C(O)NH(CH2)m(Rs), -OCF3, -benzyl, -CO2CH(R5)(Rs), -(Ci-Cro)alkyl,
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NN -I- (R2)n 20 (la) and pharmaceutically acceptable
salts and hydrates thereof, wherein: Rl is CO2R4;
we@awmh/ 06363 s | ndependently -hal o, -NO2, -CN, -QT/US2003/022462
-N(R5) (R5), -ORS5, C(O)R5 - OC( O R5, C(O)NHC(O)R5
-(C1-G o)al kyl, - &al kenyl, -(C2-C10)alk
-(C—z{@)alkleuylcy(ﬂzt%b)layqyn}’l, ((Ca-aydpaliprls dSkupbicyc oa yi

(ds-(@qfc/] UYL RN, AT AN R - BEEEKORS

é;}&%gqNH R5Cg0 YW CHD)ISHRSR 5 - w:z@R@mCHRSRsa-OC(O)ORS,
) or -S(0)2R5| R3 is -H,
-SRhaS@)Rs,NSQO)zRE;NS(O SN{YRS) ( R5), -Q(CH2) nR5,

~CQ(OR5, -C(ONR5)(Rs), (CH2)n(R5) - OCF3,
-benzyl, -C02CH(R5) (R5), *al kyl, 3 W
2004/ 009563 PCT/ US2003/ 02 -(C2-d o) al kenyl ,

- (C2- Clo)al.kynyl , - (C3-
- ( C8- cﬁi@‘%@@&ﬁéﬂﬁ %%%E%Xaﬂ ?f‘iﬁ“g&nﬁ%%thiﬂ or benzyl;
j rl\‘lﬁlgl(“o?w f{ﬁ?sRS O) it "yQHKIC(tI% -(,(\IWZS)@ﬂ@), ~béfzyl, -adamantyl,
cﬂml;l-ﬂarmﬁld% Rsmdﬂoz(da@yrrmgﬂshmwmeméyl -(Coieyp)alkenyl,

2?&9;%1‘@’}’8&86 ?d_y(gk%m " zlﬁg g%li)ﬁ cyéléﬁﬁy (C'5 ﬁ)thﬁ%fo’cy%lre, or

benzyl; each R5 is independently -H, -
- (ClL- d o)al kyl, -benzyl, -adamantyl, - m)r phoI i nyl,
-pyrrolidyl, -pyrridyl oxi dey /mlyd)pr oI i di nyl di one,
- pi perdidyl, -(C2-d o)al - (¢2-Clo) al kynyl ,
-(C3-Clo)cycl oal kyl, -(C8-C b| cycl oal kyl ,

-(C3-d o) heterocycle, or /(R6)P 10 each R6 is
i ndependefich R idindepadldently MRhalo,(INO,; @, -0EZEBO,H,

R g orisime oY
T b 188 B8 U -
cw?éﬁ%ylg ek(gjﬂé eggzqcl «:%1@1 oxc?4@yd)mky1 4(632—C10)a1keny1 «(Cy- Clo)alkynyl
(%@0)63@9 gl dgb-ﬁg;}b}cycloq r{)g,‘tsé lya lﬁgnyl -(Cs)heteroaryl,
~(Ce)heteroaryl, -phenyl, naphthyl, -(Cs- -Cio)heterocycle, -CO2(CHz)m(C1-Cro)alkyl,
-CO4(CHay)H, -NHC(O)(C1-Cio)alkyl, -NHC(O)NH(C;-Cip)alkyl, -OC(0)(C1-Cio)alkyl,
-OC(0)O(C;-Cro)alkyl, -SO;NHRs, or -SO;NHz;

n is an integer ranging from 0 to 4;

each m is independently an integer ranging from 0 to §; and

each p is independently an integer ranging from 0to 5.

A compound of formula (Ia) or a pharmaceutically acceptable salt or hydrate
thereof is useful for treating or preventing an inflammation disease, a reperfusion disease, or
hyperuricemia in an animal.

The invention also relates to pharmaceutical compositions comprising an
effective amount of a compound of formula (Ia) or a pharmaceutically acceptable salt or
hydrate thereof; and a pharmaceutically acceptable carrier or vehicle. These compositions
are useful for treating or preventing an inflammation disease, a reperfusion disease, or

hyperuricemia in an animal.
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-(C6) heteroaryl, -phenyl, naphthyl,
-(C3-d o) heterocycle, -C2(CH2) M G - o) al kyl,
WO ap20a23 mH, - NHC( O) (C1- d o) al kyl PCT/US2003/022462
-NHC( O NH(Cl1-d o) al kyl, -OC(O (Cl1l-d o) al kyl,
-OC(O Q(CLl-d o)al kyl, -SO2NHR5a or -S2NH2; n is an
i nt eger MAndivegtion alse celates W; coppowadspiferaula (Ib):
i ndependently an integer ranging fromO to 8; and
each p is independently an integer ranging fromO to
5. A conmpound of fornula (la) _or a_phargaceutically
acceptable salt or hydrate t s useful for
treating or preventing a ety on di sease, a
reper fusi on di seaseRior
25 The invention al spels
conposi tions conpr it an effective anount of a
conpound of formulaNTa) or a pharmaceutically
acceptable salt or hydrate thereof; and a
pharnaceutical ly acceptable ggyrier or vehicle. These
conpositions are useful for treating or preventing an
i nfl ammati on di sease, a reperfusion di sease, or
an&ypmcw@ﬁilﬁamw@hleemltm hygiatgs fherepd oenan563

compounddl roriia CIOI R CRIEIES %7\ 1R

-N (1b) rand (pjwa(rlaﬁm@um@bhy:l@amgpt abI e sal ts and
hydr at es t hereof, where

- C(O) R5, Roris =(Eprtarasyly F@)hempamél pt(e@yi @fal}thylk% beyzyl; and
?cg)l hgt gezaglg 13 }s’ 1n5%)eh§?n'ﬂglna bh?% (@ar(}{o)g]kr){ L ‘i)enzgl CFCp_ ClP?alkenyl,

€ac
(%ﬁg}ﬁ@ﬁfg&d@{wdwl%ﬂm ‘(E{&C1zr)lélﬁielﬁilkﬂla’r(@@w)hﬁemyﬂﬁ-
0) al ken
)A comp%/und of formula (Ib) or a pharmaceutically acceptable salt or hydrate

s to pharnmaceuti cal

thereof is useful for treating or preventing an inflammation disease, a reperfusion disease, or
hyperuricemia in an animal.

The invention also relates to pharmaceutical compositions comprising an
effective amount of a compound of formula (Ib) or a pharmaceutically acceptable salt or
hydrate thereof; and a pharmaceutically acceptable carrier or vehicle. These compositions
are useful for treating or preventing an inflammation disease, a reperfusion disease, or
hyperuricemia in an animal.

The invention further relates to methods for treating or preventing an
inflammation disease, comprising administering to an animal in need thereof an effective
amount of a compound of formula (Ia) or (Ib) or a pharmaceutically acceptable salt or
hydrate thereof.

The invention further relates to methods for treating or preventing a
reperfusion disease, comprising administering to an animal in need thereof an effective
amount of a compound of formula (Ta) or (Ib) or a pharmaceutically acceptable salt or
hydrate thereof.

The invention further relates to methods for treating or preventing
hyperuricemia, comprising administering to an animal in need thereof an effective amount
of a compound of formula (Ia) or (Ib) or a pharmaceutically acceptable salt or hydrate

thereof.
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-(C2-Clo) al kynyl, -(C3-C10)cycl oal kyl

- (C8-C14) bi cycl oal kyl, -(C3-C10) heterocycle. 10 A
w@oopossed of fornula (1b) or a pharnaceuti cal | BCT/US2003/022462

acceptable salt or hydrate thereof is useful for

treat i NOrHY inERWE TG rdBtel B h3ihoad fo@ rediife@SReveaating tumor-
reperfusion di sease, or hyperuricema in an ani nal

Iysid byndromarcomprisilgsdmimbtating fo 20 gstimptiiawad fheggof an effective amount
ot iGER T EBPSATED {8 Do el AR B e

ther@séceptable salt or 15 hydrate thereof; and a
phar maceutically acceptable carrier or vehicle. These

conposi t Tsrgvention fusharelpiss ta MEROAH §r dFeappavaeY HEngAn

. nfl al i on,.di sea . ; ' [ .
TR 2SS R 80 s e
effdcV@isuit@f aRbhpdend of foimelai(lapgr db) pr eplemiacgtianlly acceptable

i nflammati on di sease, conprising adm nistering to an
saltaibyidate theigebd t hereof an effective 20 ampunt of a

ool ot o RSO

accept abl'e” sa reof . The invention
activity tdoiprisitigaidasinisiering thadanifal intreed thenepfan effeetiveraniavgt of a
a reperfusion disease, conprising admnisterin 0
corp D e RO R ke BB S et
conpoun dFRé i gﬁtmﬁ' fﬁrt%lar)ﬁla%s 16 1ethods £ tRAGRFBESIERRlaY
y

acceptable salt or drate thereof. The invention
inflanhidtien disehset esmprisingadmisstdring to e aninre) imneedrtherept dorpjfective

hyperuricem a ri sing admnistering to an ani nal

amPWltﬁéé&O?‘ﬁg%?ﬁgﬁg‘él@tcgtive amount of a conpound of
formula (la) or (Ib) or aRghar maceutical ly acceptabl e
salt or hydrate thereof, /5 WO 2004/009563

PCT/ US2003/ 022462 Thd'\lT venyi further relates to
nmet hods for treating cNJ\ event i g'?amor lysis
syndrone, conprising ad¥ ni st ng to an animal in

need thereof an effective ano{f#h of a conmpound of
formula (la) or (Ib) or a pharmaceutically acceptable
salt or hydrate thereof. 5 (]'Ir%e i nvention further
relates to nethods for treating or preventing an

i nfl ammat ory bowel disorder, conprising adm nistering
or b hamasgiitivally hevepiable shher kydrateriheredf] wbeieur anmount of a

accept abFe s 3h-COsRe G Rpeor FAPBSRATES ™ TReet ! eally
each R, is independently -halo, -NO,, -CN, -OH, -N(R5)(Rs), -ORs, -C(O)Rs,
-OC(O)Rs, -C(O)NHC(O)Rs, -(C1-Cio)alkyl, -(C2-Cro)alkenyl, -(C2-Cro)alkynyl,
~(C3.Cp)cycloalkyl, -(Cs-Cra)bicycloalkyl, -(Cs-Cig)cycloalkenyl, -(Cs-Cro)heterocycle,
~(Cs)heteroaryl, -(C)heteroaryl, -phenyl, -naphthyl, -benzyl, -CO,Rs, -C(O)OCH(R5)(Rs),
“NHC(O)Rs, -NHC(O)NHRs, -C(O)NHRs, -OC(O)Rs, -OC(O)ORs, -SRs, -S(O)Rs, or
-S(O):Rs;

R is -H, -halo, -NOy, -CN, -OH, -N(Rs)(Rs), -O(CH;)xRs, -C(O)Rs,
-C(O)N(R5)(Rs), -C(O)NH(CHy)m(Rs), -OCF3, -benzyl, -CO;CHRs)(Rs), -(C1-Cro)alkyl,
-(Co-Cio)alkenyl, -(C,-Cro)alkynyl, -(Cs-Cio)cycloalkyl, -(Cs-Cia)bicycloalkyl,
~(Cs-Cio)cycloalkenyl, -(Cs)heteroaryl, -(Cs)heteroaryl, -naphthyl, -(C5-Cig)heterocycle,
-CO5(CHz)mRs, -NHC(O)Rs, -N(R5)C(O)Rs, -NHC(O)NHRs, -OC(O)(CHz)mCHRsRs,
-CO,(CH2)mCHR5R5,-OC(O)ORs5, -SRs, -S(O)Rs, -S(0)2Rs, -S(O).NHRs, or
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The invention further relates to nmethods for

i nhi biting xanthine oxidase 10 activity, conprising
w@eivitiossering to an animal in need thereof anPCT/US2003/022462

effective anount of a conpound of forrmula (la) or

(I'b) or a pharmaceutically acceptable salt or hydrate

thereof. The invention fur (Re)el at es to net hods for

treating or preventing an | anmat i on di sease,

conprising admnistering to an animal in need thereof

an effective anount of a conpound of fornmula (lc): Rl

N N N Nb|IR3 is Eg(m-@lg(ﬂkﬂ) -lwnzy, pidamestyh unorphiolinyl, -pyrrolidyl,
Py b EgoREyoksiey Kot R By N ‘é%ilfs%@%ez@ﬁmﬁgl@
(A nt
IOt VBN BT

-(Ca(@B)héleoc)@blcemyl (C2 d o) al kynyl ,
- (C3_C10) cycl oal kyI , -(C8-C14) bi cycl oal kyl ,
-(C5-d o) cycl oal kenyl, -(C3-d o) heterocycl e,
-(C5) heteroaryl, -(C6)heter ks -Phenyl, -naphthyl,
-benzyl, -C02R5, -C(O 5‘?", - NHC( O) R5,
- NHC( O NHR5, - C(O NHR5, - R5, »OC(O) OR5, - SR5,
-S(OR5, or -S(O2R5; 25 R3is -H -halo, -NO2,

‘oN
-0 - NCRO) (RS O R, O N(R5) ( RS
E:(c?) cNtlH(;gp% ﬁt%é?d&%@npﬁwé ql | COZCIC—I:E R)5) g ng( a
O e
_(33-C1 o)eglfx%%las 1ndéﬁ§§§deq(t:g)_ﬂl L‘lﬁﬁ?’ CNgz,(() Sii Cow), abeymy | |

-N((((Iﬁﬂlgaﬂ?yd(ﬁh’r@a]aﬂ@’ﬂw+Q(C1(Q35)ﬁﬂ¢e’i,e£36<a}(@h Clo)alkyl

b el el

C10)9§&(g@ (@t% @Bf(@‘fncg DO%I iy &}ECTOWW »-Cro)alkynyl,

-"SR -S(O
(QGGMMEEBG’I P@#@Sﬂ@@»@ﬂ@ﬂmﬁ s-LC(aeipatienyls -(Coibgteroaryl,

(AR SN, (RO
gﬁ%qﬂdWHC((())@)JGEG)ﬁkS’la‘NHC(GIImQ@le@ﬁ)aﬂ@ﬂy@C(O)(C1-Clo)alkyl

g:al kenyl N(I—[R S)@g nyl,
(@30 10 myék}daﬁ@a 56 018: h’}%r cycl oal kyl ,

n is an integer ranging from 0 to 4;

each m is independently an integer ranging from 0 to 8; and

each p is independently an integer ranging from 0 to 5.

The invention further relates to methods for treating or preventing a
reperfusion disease, comprising administering to an animal in need thereof an effective
amount of a compound of formula (Ic) or a pharmaceutically acceptable salt or hydrate
thereof.

The invention further relates to methods for treating or preventing
hyperuricemia, comprising administering to an animal in need thereof an effective amount
of a compound of formula (Ic) or a pharmaceutically acceptable salt or hydrate thereof.

The invention further relates to methods for treating or preventing tumor-

lysis syndrome, comprising administering to an animal in need thereof an effective amount

of a compound of formula (Ic) or a pharmaceutically acceptable salt or hydrate thereof.
The invention further relates to methods for treating or preventing an
inflammatory bowel disorder, comprising administering to an animal in need thereof an
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-(C3-d o) heterocycle, or (RB)p -0 each RS is
i ndependently -H or R4; each R6 is independently -H,
WO b@log9seNC2, - CN, -OH, -CO2H, PCT/US2003/022462
-N((Cl-do)al kyl (C-do)al kyl), -OdC - Clo)alkyl
-C(O (d - Clo)alkyl 10 - C(ON CH2) m(Cl -d o) al k

effe@gpgamogg@f plconipoppd r gpbatEaReutically acceptable salt or
hyﬁ%a?% -C(OH, COZ(CI CIO)aI kyl, -(d-do)al kyl,
0 aI kenyl , -(C2-Clo)a] kYnYl,

- (C3-Clo) ’Dl;mlnoaitkml furthdr@8latei 4 methpd fmlukhabl,tmg xanthine oxidase
(C5-d o) cycl oal kenyl (C5). eroar }/
actw@é)qqg}pg,sggra)gmlmsﬁgﬁgg‘m an 1515{ 1|queed hereof an effective amount of a

con{(;;ygg.?&&g&wﬁhﬂ %@3& &%b&n%g@gﬁ?%gp’tﬂ@gﬂ ddHydrate thereof.
- NHC( O) NH[I@ in@brmtjcal ksl relate®®h E))ts( @mpBisipd kytaingSeontaining a

CoFRRCH Pt R (Bhrion UE Lot PisErosHiPan Sraepania it pyycate

théRof (éﬁﬂgﬁémg arel 191tk 0B dRpSingd)d each p is
i ndependentTy an integer ranging fromO to 5. The

i nvent i onThemytmronraahbe sadersiond nooelBillydry refesence mtgﬂm rfollowing

A TAKEEINR I T ——

eﬂéﬁ%&ﬁt&%ft@qﬁ%ﬁloﬁf a conpound of fOfmJ' a (lc) or a
pharmaceutically acceptable salt or hydrate thereof.

The invention further relates to nethods for treating
or preventing hyperuricenia, conprisi ng adm ni stering

to an ani IBE ﬁﬂﬂ@ﬁ%ﬁmlﬁﬁ% @iﬁ_ﬁﬁlgﬁg’

of a COI’TpOUﬂd trc) or a pna
acceptable salt or hydrate thereof. The invention

further r4llat cBERINFEIONSS for treating or preventing

tunor- lysis syndrome, conprising admnistering to an

ani mal i nAsesdsi Kdﬁﬁhetthé tem ‘60, eC1o)alleyrantenis a sabfrated straight chain or
conmpound of formul a or a phar maceuti cal |

brae@@étnasfcackcahydre?arwmaéﬂ% oariderl0 crmeniaiaren Reprpsentative
d: t f Nt
sagtbicASlralohl Q6P ks TGRS el (Eh5RL ﬁprgorpfg,ﬁ RIRYE Ul Ry,
-relikRyhi-athepiyt) gnto@ty@,nnmnmaindl -n-deegdwhile Sastutfatadr’orarﬁhvmalkyls include
2004/ 009563 PCT/ US2003/ 022462, effect a
wmgﬁa%bu% SOV 1008 o SOS HpcLTEA Bar g > ey tbutyL,
e 4 hylRSxy1 LG 1,
BEpRaRE o DS 91 iR
4mxetlﬂ§dh®(yl 5-methylhexyl, 2,3-dimethylbutyl, 2,3- dlmethylpentyl 2,4-dimethylpentyl,
2,3-dimethylhexyl, 2,4-dimethylhexyl, 2,5-dimethylhexyl, 2,2-dimethylpentyl,

2,2-dimethylhexyl, 3,3-dimtheylpentyl, 3,3-dimethylhexy1>, 4 ,4-dimethylhexyl,

2-ethylpentyl, 3-ethylpentyl, 2-ethylhexyl, 3-ethylhexyl, 4-ethylhexyl,
2-methyl-2-ethylpentyl, 2-methyl-3-ethylpentyl, 2-methyl-4-ethylpentyl,
2-methyl-2-ethylhexyl, 2-methyl-3-ethylhexyl, 2-methyl-4-ethylhexyl,

2,2-diethylpentyl, 3,3-diethylhexyl, 2,2-diethylhexyl, 3,3-diethylhexyl and the like. In
addition, chemical nomenclature used to define alkyl groups has its standard meaning
known to those of ordinary skill in the art, for example, “Me” means methyl or -CHjs, “Et”
means ethyl or -CH,CHjs, “n-Pr” means n-propyl or -CH,CH,CHj, “i-Pr” means iso-propyl
or -CH(CH3),, “n-Bu” means n-butyl or -CHy(CH),CHs, “t-Bu” means tert-butyl or
-C(CHs)s.
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activity, conprising admnistering to an aninmal in
need thereof an effective anmount of a 5 conpound of

WO oronmdeel | c) or a pharmaceutical ly accept abl ePGEIS2005/022462
hydrate t The nt en~a | t ' .
compri o1 nge 3o b ETHPRC AR E SR 2 Rafebt S or

bfaactad dnldyalic hf(dﬂ@barbﬁﬁ hz(vln(ig from Btopldedartanetidhe ald Mcluding at least
acceptabl e salt or drate thereof (each being
Oneg;caRper-EEPPIHE @}béeb@%é%ﬁpa@s?mamstr%%ﬁhmﬁné brﬁneléed

f
(GEE R R e ittt o, £ EDEEER2-bal] Bl R R boteny,
-Bpenteryl e8daethylol -exenpl, +2‘-meﬂg’mr21fbwmtyil 128~ dmnmmmmpﬂ -hexenyl,

the nvention. 4. DETAIL DES
R CRhoigny, *BRAFRATH RSP heb HEBemHerle rle%ﬁenytl g-octenyl,
B 1 L3
R A P 3 S
lik@ carbon atons. Representative satur at ed strai ght
oty + sl e e G Coallinygt Gt stapy ehain o
brd?lcﬁ‘é?fﬂdn—@r&ﬁc h?dl%%&%bn hWih% ﬁoﬁlai W &%&f ;ﬂ&ﬁ@ﬁﬂ’d el at lease

Include -’isopropyl, -sec-butyl, -isobutyl,
on¢ earberbuarpbn triple bpmht Répreseptative siydighitchain and branched

é: @)}% buf?ﬁ&}‘fl“gezaﬁ%tﬁfnﬁ&}wlﬁ Y“\% @PE@VW?—@F{W ~1-pentynyl,

| l- tynyl2 - Bhéekya®t, ch |, ~5-h 1
A St ST o

--heptatinytets mﬁw}; -6-teptyngl, n?epptynﬂex%rpctynyl -7-octynyl, -1-nonynyl,

g 2 d ﬁ%&ﬂéﬂﬁ@yﬂ defgyéyldlig&% g}q'lgg]@ﬁ{lé/c:y?yl and the like.

3, 3- dI met g ed hbnenﬂ tie-teinre L Qy-Cheuytloalkyd* aichiyd peamirsited cyclic
3 et hyl pentyl, | hexyl , 3-ethyl hexyl,
p,ri)ph arying ﬁg)gl QIQ%Q ﬁayborgatg{nﬁy B@g}i%@tatlve (Cs-Cyo)cycloalkyls include

T T e A —

a&dn@%:mdﬁc?lhet hyI hexyl , . ﬁ I2hdi et hyl pentyl , I h

3,3 2, 2- .

t he ||ef<e Aﬁ?ﬁ(seéalempiaél??ette%er{(ﬁ)( ﬁm)h@p@lﬁ%ﬁg & eaébac{f] ic
dcgﬁao?rhm?é yREAURY &Elﬁn!l 830 34 RA¥8AH Qto%%ﬁﬁglea&%%aﬁl&ted cyclic
ose of O cfynary St(l|

In the art, for exanple,

QEQ&MgnﬂebgdseIﬂativeGEBg Cl4ﬂllt§y(3<f)1:ynhaaﬁgflssn¢iyde ﬂndan®H2CH3

-l g@f@@@?&%ﬁpﬁ%@( ?g tetrq%*lyg]?)z Cﬁ@gﬂg pﬁr}g&r%agﬁt?lyl and the like.

- CH2( CH2) 263334 HerdRY thd BRANS- 1¥31k&Hy1” mkdsdDyBlic Son-
V\D2004/ 005585 B S 055T 02 620)% used herein, the

dremati¢ hydb3eafba) leviceat léashermmarionseartngloubletmind ipthe cyclic system

and from 5 to 10 carbon atoms. Representative (Cs-Co)cycloalkenyls include

~cyclopentenyl, -cyclopentadienyl, -cyclohexenyl, -cyclohexadienyl,-cycloheptenyl,
-cycloheptadienyl, -cycloheptatrienyl, -cyclooctenyl, -cyclooctadienyl, -cyclooctatrienyl,
~cyclooctatetraenyl, -cyclononenyl, -cyclononadienyl, -cyclodecenyl, -cyclodecadienyl and
the like.

As used herein, the term “-(C3-Cio)heterocycle” or “~(C3-Cip)heterocyclo”
means a 3- to 10-membered monocyclic heterocyclic ring which is either saturated,
unsaturated non-aromatic, or aromatic. A 3-membered -(Cs;-Cr)heterocycle can contain up
to 3 heteroatoms, and a 4- to 10-membered -(C;-Cjg)heterocycle can contain up to 4
heteroatoms. Each heteroatom is independently selected from nitrogen, which can be
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branched non-cyclic hydrocarbon having from2 to 10

carbon atons and including at | east one carbon-carbon
waloubledshond. Representative strai ght chai n aneiCT/US2003/022462

ﬁ%ﬂ!)&%ﬁ%& (3192:451@' e, E&Emd LfRkHRSnd Sue. TIR!-(@-Cio)heterocycle
a )ylg Su tenyl, -ll sobutyl enyl, - e-pen ckanyl ,10) S roeyere
may Deptiathed yig anyShetarodtyin-dr-corbonaydn. Repnessmiaiive 2((at p)hgterocycles

nc Lgl%lpgly(lgﬁy deryl %kuﬂ}ﬁﬁ%g%yrr llkhexﬁﬂ%lngﬁudaz%?l é’ﬂﬂ%’@’l isoxazolyl,

yra%olgP ‘is%ﬂiiﬁzoly gpﬁf({a%ﬁ))ﬂ apyrlnﬁdlﬁ’?lt ﬁﬁ’ﬁhnyl‘ HiHAne, rﬁvﬂ)rphohnyl

-1-d “2-decen

pynduﬂwaﬂ;yﬂyrmhdnwh@lpdndwl msera@eﬂ, h@me[lnﬂdtomebtlémdﬁntomyl

valgjolgetarie. W) Dretai hrafuBbitdlinfdSuastit, 10

teh"aﬁ?é&@ﬁyﬂ{dﬁ? @&dhyda@ﬁﬁﬁmﬂmyatte&ae@a@tmeﬂ@ngarcéammya@tm@pyranyl

tri Represent ative strai ain and

ancbthaddqqe het@@atom wpv bk yubptigited withy a@rotgsémg;gr@m/known to those of

orduga.rg gm)}ﬂ%le a:rt g&t %{aﬁj}pﬂe, tl‘?eblﬁj’ﬂ&% ona ArﬁtrQ%ﬁtﬁ%Y Jbe substituted with a

tert- ﬂutbﬁ?@ﬁf%rb 1 gedup @K hiRMydrogen b@Xi dxhgen mdy benfbytituked with a
heptynyl, -6-heptynyl, -1-octynyl, -2-octynyl,
metmfomew-l , -1- nonynyl 15 -2-nonynyl, -8-nonynyl

L9 e e PR ey SRR Bl oty

ring & 8 madniskrs, Willdréin ahlgast onacirbon hiwvi ofthé nngns&eplacéd)wuh a
car bon at oms.. Representative

heferpaterp such. 3sy Er SEABPAG) MItroges: | ]%%@syptatlzr% %&ﬁﬁ@;@l@yls include furyl,

thi%l%%ﬁqu? gxazoﬁf qgﬁ%iﬂu lstlél 7 rgé%%&idl# p¥1ﬁ n#flo RRMMAzolyl,

pyraz{r@,tﬁdséb)ljdgﬂyammlyﬂydndth@hhs a bi-cyclic hydrocarbon
ring systemh car Qn atons an

f 8.t
| east oneA‘%"aSFa:ﬁﬁrte t@rﬁnﬁ? c (89)}1‘?3%03” n§ee Rt %QE%%I%PF%’CYCIG
ring %rgérf’ &k Gy ﬁﬁh&ﬁ%?iegﬁldﬁlél o grboR Gloadst the B8Ry Feplaced with a

t et rahydr ona
heteboaort sBelt &, f«arv;cehmphamhtogyn On@ef thy e(Ce)ietsimodnyl’s tings qontain at

e 7R D R TR B B
pytERASH, tﬁﬁﬁny”lafé% gﬁPmlm%mh@m in the cyclic

system and from carbon atonms. Representative

(C5-d o) o@@ﬂl&@élhle@ﬁy ithee tiera ‘o1~ Cm)}liqyb pagtnssaturated straight chain

ent adi..en ohexen
or bR LR o B B HART AT | 2, crbgmasomey Repypsentative
satubated Qﬂﬁ’%ﬁt%hﬁlh%ﬂk&'ls inckMé Llﬁemy@m Lethydxye lrppmpﬁﬁb(?nyﬂ-butyloxy,
-cycl ooctatri enyl -cycl ooct at etraenyl ,

-n-peyrtylaziyornehgHyloxye yrhenipanni-Broghyloxye yrnesessrnd -n-decyloxy; while
sofuifd BARRER N ublide BprbbRigkd Sor URUIRELicBBUGIGRy, 1€

-téﬁﬁﬁﬁtﬁlo&yﬁqsdp@nt%rﬂrxlyﬂlbmethgﬂblmn@gy e3-imzthdtheylory,c lz+methy1p entyloxy,
IS either saturated
-3-methylpentyloxy, -4-methylpentyloxy, -2-methylhexyloxy, -3-methylhexyloxy,

-4-methylhexyloxy, -5-methylhexyloxy, -2,3-dimethylbutyloxy, -2,3-dimethylpentyloxy,
-2, 4-dimethylpentyloxy, -2,3-dimethylhexyloxy, -2,4-dimethylhexyloxy,
-2,5-dimethylhexyloxy, 2,2-dimethylpentyloxy, -2,2-dimethylhexyloxy,
-3,3-dimtheylpentyloxy, -3,3-dimethylhexyloxy, -4,4-dimethylhexyloxy,
-2-ethylpentyloxy, -3-ethylpentyloxy, -2-ethylhexyloxy, -3-ethylhexyloxy,
-4-ethylhexyloxy, -2-methyl-2-ethylpentyloxy, -2-methyl-3-ethylpentyloxy,
-2-methyl-4-ethylpentyloxy, -2-methyl-2-ethylhexyloxy, -2-methyl-3-ethylhexyloxy,
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unsat urated non-aromatic, or aromatic. A 3-nenbered
-(C3-C7) heterocycle can contain up to 3 heteroatons,
wanama)oﬂlsﬁsto 10- nenbered - (C3-C 0) heterocycl e eamus2003/022462

2 RIS et ST B PP 4o GHEER IR be o
2, W& d&ﬂﬁﬁ%ﬁ@&éﬁ% PAMRARRQ22A e 1ik- %eaaiuaﬁdaheﬁﬁaaaen

i néT udi g sul foxi de and sul f one.
nom@ﬁlﬂat@”m)shéitted@fmedﬂedoxmgmw Lastitsstradandinacaning known to those of

orcﬂlg%grs%?]d?%q ar%%g? 3 ﬁMﬁ? resent at [ v?e]ﬁ}hyf(yl or -OCH,, “OE¢”
mdah é’lﬁ&‘ﬁF Bé{hoxpu bf qbahzcm az @ ,méam, ﬂ-@)@y)‘{d) %y $thCar Oy CH, -

I soxaz pyrazol yl , |soth|azolyl pyri 2|nyl

ORJS/mmmSWtQpYMﬂl-@QH(Cﬁ)zazn-@ﬁu RRSRHAGIEAGHY, O15

OB AL L OBAY Sttt By T P ROy
val er ol agfsam¥d herei, ftyim “qmsg-eﬁy or “-H%ﬂld’ahya’istF,lﬂ(}ier,or I

t et rahydr opyranyl , tetrahydrog_yrl ndi n% . L.
t et r ahy driopised h@r@mn;he terp{ prampkT Bchidep gﬁ]wnot limited to, a cow,

‘%’i‘t r %r %ontz ?I E’BM‘S‘%‘R%LYS% rs%?%)d Hgi ijé:iré%lup g}?mﬁft? gcja? r@o ouse, rat,

ral$Hfit, g@indh parandsiiidah, i n the art, for exanple, the

hydrogen on a nitrogen may be substliute
tert but o@@‘@&ﬁh@‘ﬁ}q tgirp “eant awylca%ﬂ&éwamyl

anﬁ% tituted with a nmet hoxynet hyI As used
re|n e term"-(C5) heteroaryl” nmeans an aromatic
het er ocy cA€used hegimfthéterm r‘qunhﬁyl’wtmhﬂbm 1-mgphtbplstndPaeaphthyl.

carbon atomof the ring is re ced .wit heteroa om
such as, Avysedhgreydhe tﬁWrB’@Eﬁ"o lﬁéélpﬂ%‘g%fﬂisg?m? hOhny

3 yde furyl, 15 thienyl, pyrrolyl,
m%@ Pﬁﬁle .éléglil&ﬁlly t hi azol yI i soxazol yI
pyr az oI yl As usadlhbrem, ¢he/ferm “pym’nizlquyde” inotudes @F}}b{md}’lOdee

th| dlaéfg%andt e.li ke. As used herein, the term
ee i "an aromatic heterocycle ring

°f 6 menbgg sedw{a%%ltﬂe eiml ‘g?ééhcﬁﬁﬁdfoaé’bﬁﬁhﬂwmpﬁrdﬂamyL
ri ng 1s rep aced eroatom such as

3-dionapiN @,yrmhdmglg%,# duﬁme I\bpytrqip;hn)(l% -dioper blapmolglmylﬁgisdlone

N%I%%Ff) f}gérz Pllgee St Oﬁgmﬁ@ ?Qaé}f) at o %518@&!&&{&-%,2-(1101’16, and 3-

ppﬁbﬁglhpujm -disdeazi nyl , tetrazi nyI pyrl m dyl, and the
‘used herein, the term"” ﬁ%al kyl." nmeans

a sat ur at Agussdrhereinithe teamys PlnﬁfdlﬁYlamqu HlPESF’élPXICZ'PIPerdmyl
rocarbgn having from1l to 10 carbon atons.
“gé%?‘é’ @1‘? Ytive saturated straight chain alkyls
i ncl ude KEhb’Bd%Yein -t8é fy@pharnizcpiitivpity aa’qeptable salt,” is a salt formed
-n-butyl oxy, 25 -n-pentyl ox - n- hexyl o

from- am@p@m)@ybasmﬁn‘@@g% %g@p oﬁlqne ,t,lg,q wylmzole Compounds.
Ill_urstg%sfre Ossﬁ%(%clu\ag hff arebu S ﬁdtokéh Txt@' 40¢late, bR&LHIBhIoride,

OXY, -SecC oxY, -|s
bromide, iodide, nitrate, bisulfate, phosphate, acid phosphate 1somcot1nate lactate,

salicylate, acid citrate, tartrate, oleate, tannate, pantothenate, bitartrate, ascorbate, succinate,
maleate, gentisinate, fumarate, gluconate, glucaronate, saccharate, formate, benzoate,
glutamate, methanesulfonate, ethanesulfonate, benzenesulfonate, p-toluenesulfonate, and
pamoate (i.e., 1,1°-methylene-bis-(2-hydroxy-3-naphthoate)) salts. The term
“pharmaceutically acceptable salt” also refers to a salt prepared from a 5-Aryltetrazole
Compound having an acidic functional group, such as a carboxylic acid functional group,

and a pharmaceutically acceptable inorganic or organic base. Suitable bases include, but
11
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-tert-butyl oxy, -isopentyloxy, -2-nethylbutyl oxy,
- 3- et hyl but yl oxy, -2-nethyl pentyl oxy,
W0 J0amo9sy3 pent yl oxy, -4-mnet hyl pentyl oxy, PCT/US2003/022462
- 2- et hyl hexyl oxy, - 3-net hyl hexyl oxy,
- 4- met hyl hexyl oxy, -5-net hyl hexyl oxy,
are-1d} Hmdierse, tyldmxidds of plkali meals| strp}é:awmbm polgsgiumamd lithium;

hydr%kliieg%ﬁ.fsﬂ%eﬁegﬁbﬁqié%mh §§ cglcﬂﬁrﬁf}a%ﬁ %Jra%ﬁ lilfydromdes of other

mefal® sHENRS Myh PRI MdDXie; anﬂnéinﬁj Iaﬁ&bkgahhﬂxmhesg yuch as unsubstituted or
- 3, 3-di nt heyl pent yl oxy, 3-di net hyl hexyl oxy,
hydmxgsdqutp@/nwggy idérx 9t tna]kyia@pﬁ?q ﬂ@ﬁ?]“?h amine; tributyl amine;

e

tris- -Hﬁirbx/}b-}&veefalk}yﬂ peiitey), euch, as3Bono-, bis-, or tris- (2-hydroxyethy1)amine,
- et hyl - 4- ethylpentyloxy, - | - 2- et e on
-hs@rq?éﬂqurhu@y SR Aetkigt (Bxdr oxmﬁh%nz%am@%g%ﬁ “dilower’

allf%kﬂiﬁpcgﬁ/ 19% ﬁl%?'l& aﬁm‘i@g ﬂ%ﬁl 8 le\]elg 1{2{ él N4 ydroxyethyl)amine, or

tri (Qh&dﬁb@éthyll) zhﬁm}ti NWethyBDéghmbaﬁhing; Iahé mxhrm@cukrﬂdlch hearginine,
i ke. I n _addition, chem cal nomenclature used to
lysins; prdthgI kGl oxy groups has its standard meani ng known
to those Qfycefhdichfite l%ﬁh ke f)hdrﬂla&é?ﬁcﬁlg accEﬁtﬁbl@h@Hﬁkee” is a hydrate
"OMe" neans met hoxy, methoxyl, or - means
fomtddofkym thed dseogiftionoot m@@Hﬁ@Bwaten nmculeﬁmﬁxsa 5 Aryltetrazole

Cq?@%%% vggpgw ‘ay%%cae s mope-taspa e, Bty

FCHRE GdA)IRCH3, "t-OBu" means tert-butyl oxy or
CH3) 3. As used herein, the term "-Hal ogen" or ‘ _
I—I&A@ﬂseddaa]mn inFgonn€ition- vaith @5—Ary1tetrqagletg(§@pq1@ﬂe’§hﬁ teri eeffective
term "ani

ani%mﬁdﬁﬁaé? an @m%gﬁéeecgwe Ecgb g@ntreaﬂﬂg br ‘;lnle% n”g d a&lqnﬂﬁnﬁlgﬁ'on disease,
a ©PbrFESh dibdakk ,hyﬁéiﬁhbemlga&r, (byl ﬁﬁlblﬁiﬂglﬁe&).thmabmdaieﬁd&hvity

gui nea pi g and himan. used here| n, the term
"adamantyl " includes 1 -adarmnt 2-adamantyl, and
3- adamant4?.. @hapht hyI

i ncl udes 1-naphthyl and 2- napht hyl. 15 As used

herein, tAestetedmbOye sy ipn encorapassssompRBRg RS frrgyla (Ta):
2- nor phol i nyl, and 3-norpholinyl. As used herein, the
term"pyrri dyI oxi de" includes 2-pyrridyl oxide,

3-pyrri dyI oxi de, and 4-pyr ng dyl oxi de. As used herein,

the term™ pyrroI|d| nyl di ongé’ | udes

N-pyrrolidinyl-2, 20 3- ﬁl&f@@—&

N-pyrrolidinyl -2, 4-di one;~N\-p (A)olidi nyl - 2, 5- di one,
2/)n

N- pyrrolidinyl -3, 5-di one,
(Ia)

and pharmaceutically acceptable salts and hydrates thereof, wherein Ry, Ry, R3, and n are
defined above for the compounds of formula (Ia).

In one embodiment n is 0.

In another embodiment n is 0 and Rj is -halo.

In another embodiment n is 0 and Rs is -C(O)Rs,

In another embodiment n is 0 and Rj is -C(O)NHC(O)Rs.

In another embodiment n is 0 and Rj is -C(O)N(R5)(Rs).

In another embodiment n is 0 and Rj is -CO(CH2)m(R5).
12



10

15

N-pyrrolidinyl -3, 4-di one,
w®200dioenses As used herein,
i ncl udes N-pi perdinyl,
3- pi perdi nyl .

2-pyrrolidinyl
3-pyrrolidinyl di one-2, 4-di one,
the term "pi perdi nyPCT/US2003/022462
2- pi perdi nyl ,
25 As used herein,

-3, 4-di one, or
and 3 -pyrrolidinyl-

and
the term

" phar rmac duenethen embasimentatis @ a8dRs is-H.s a salt forned

from an [
5- Ayl [ o Dok

Q@%ﬁ% Sbgﬁguétratl

qgﬁ?ﬁsf t he

i ncl ude, Ibuhotaéxeemwdlﬁwﬂﬂme@ anﬂ@ﬁylcf,(&l)lsm{gl trate,

acetate, _oxal ate, chloride, rom de, iodide, nitrate,
bi sul f at ﬁﬁ@%@ﬂn@EMGsQhBSEhQK@F‘HBGﬁmé&bHﬁate

| act at e, sallcylate acid citrate, tartrate, ol eate,
tannate, pantothenate, bitartrate, ascorbate,

succi nate, 30 nal eate, gent @@te fumar at e,

gl uconat e, gl ucaronat e, saﬁi%?ra e, formate, benzoate,
gl ut amat e, net hanesul f onat e—et hanesul f onat e,

benzenesul f onat e,

p- toluenesulfonate,

and panpate

Sai ts, TS ap R SRR RGO KL 2 0ar

al so refers to a salt prepared froma 5-Aryltetrazol e

Compound having an acidic functiona
Ry v _
organi c or organic base.

11 WD 2004/ 009563

carboxylic acid functiona
pharmaceutically accept able)i
Sui t abl e bases include, but
PCT/ US2003/ 022462 are not

group, such as a

35 and a

andbﬁahﬁﬁﬂqﬁaﬁ&nsunh3as sodi um potassium and |ithium

hydr oxi des of _al k e eart
nagnesiuﬁ?aﬂga?

al um num and zi nc;
as unsubstituted or

or trial kylam nes; dicycl oh

5 pyridine; N-nethyl, N-ettiy a
triethylam ne; nono-, bis-, Or
al kyl am nes), such as nono-,

anllfpli§1(22hydr oxyet hyl ) ani ne,

2- hydroxy tert-butyl am ne,
tris- (hydrargthet ¢y
al kyl - N- (hydroxy | ower al kyl)-am nes,

N, N- di net hyl

hydrate,” is a hydrate

annDnla, and organi c an1nes
hydr oxy-substituted nono-, di-

tg@ ne;

l[imted to, hydroxides of
hﬁt{éﬁiﬁRg caIC|un1and

such

tributyl am ne
. di et hyl am ne;

trls (2- hydr oxy-| owner

bis-, or

odimemiy is: Reis -G(ONVERs: Refer

such as

-N—(2-hydroxyethy|)anine, or

tri-(2-hydroxyethyl)am ne; hyI

am no acids such as argin%ﬁéZ%?% l.ysi ne,
As used herein, the term"p naceutlcally accept abl e
fornmed fromthe associati on of

D- gl ucam ne; and
and the |ike.

plgfieaﬂHRgTEﬁﬁt}Y@ﬁa% dafigcul es wth a 5-Aryltetrazol e

Conpound. The tern1"hydrate"

i ncl udes a nono- hydrate,

di hydr at dn anethhyembedimenttreis 0aRy thr-&(©@)NERs; Riie | i ke.

__<ij;@dp;

pis 1; and Rg is in a meta position.

In another embodiment n is 0; Rj is -C(O)NHR5; Rs is

__<ij;@&p;

13



15 As used herein in connection with a 5-Aryltetrazole
Conpound, the term"effective anount" nmeans an anount

we@bdogmodsex for: (a) treating or preventing an PCT/US2003/022462
i nflammati on di sease, a reperfusion disease, or
hyperuricem a; or (b) inhibiting xanthine oxidase

p iats andiRgyis infarPortiGOMGaBNDS OF FORMULA (la) As stated
above, the inventi,on.enco sses ds, of formul a
(o Rl RPEoRRg B0 RES EORBR Rt
pharmaceutically acceptable salts and hydrates
thereof, wherein Rl, R2, R3, and n are defined above
for the conpounds of formil={Rg). I n one enbodi ment n
is 0. 25 In anot her enbodi nis 0 and R3 is -halo.
I n anot her enbodinment n is and R3is -C(OR5, In
anot her enbodinent nis 0O and R3is -C(ONHC(OR5. 1In

an@RHESis fidepeHddRAY Huid.s 0 and R3 is - C(O N(R5) (R5).
I'n another enbodinment nis 0 and R3 is )
- C02( CH2)In ane¥hyr embarlimgntanio 4 Bo 5560 RETRuR083/ 022462
I n anot her enbodinent nis 0 and R3 is -H |n another
enbodinment nis 0 and R3is -NHC(ON(R5)(R5). In

anot her enbodiment n is 0 ghe @g IS -C(ONHR5. In
anot her enbodinment n is O;—@l P.C(ONHR5i and R5 is
/(R6)p 5 In another enbodivwent n i’'s 0; R3 is

-C(ONHR5a R5 is (R6)p and p is an integer from1l to

P 112 < !cn?d( %gﬁg&?sr inﬁgéoe%g{erﬁyn-thaﬁ. Is 07 R3is -CLONHRS; RS
In another embodiment n is 0; R; is -C(O)NHRs; Rs is

_@(RS)p .

p is 2; each R is independently halo; and one Re s in the para position and the other Rg is in

a meta position.

In another embodiment n is 0; R3 is -C(O)NHRs; Rs is

@(%)p ;

p is 2; each Ry is independently halo; and one Re is in the para position and the other R is in

an ortho position.
In another embodiment n is 0; Rz is -C(O)NHRs; Rs is

_@(Re)p .

p is 2; each Rg is independently halo; and one R is in an ortho position and the other Rg is

in a meta position.
In another embodiment n is 0; Rz is -C(O)NHRs; Rs is

14



10 andpislor2. In another enbodinent nis 0; R3is
-C(ONHR5; R5is (R6)p pis 1; and R6 is in the para
wEomHIwn 15 I n anot her enmbodi nent n is 0; R3PCHUS2003/022462

-C(ONHR5; R5is (R6)p pis 1l;, and R6 is in a neta
position. In another enbodinent nis 0; R3 is
-C(ONHR5; R5is /(RB)p 2004/ 009563

PCT/ US2003/ 022462 p is 1, R6 s in an ortho
position. In another enbodinent nis 0; R3 is

-C(ONHR5; R5 is R6)p and each R6 is: mdegendently

p isRakash Ry i m@p@ndm YEﬁbo@dr?@ﬁhRnlslléagorﬂ}SPP%“

- C( O NHR5; i's
i ndepend eﬁ%rpééd?%g nnlgtolhg??s r@ﬁ | msﬁ Rﬁl s 0; R3
'S -C(O)NHR5| R5 is (Re)p 10 p IS 2; each R6 is
i ndependently halo; and o (Relp in the para position
and the other R6 is in a position. In another
enbodiment nis O; R3is-C(O)NHR5 R5is (Re)p pis

2; eachR6| i ndependent | and is in the
S b s SagioRs IBREPSAUT R A0y frs oo Reds frr moB DaRtighs o
posi ti on. G&Guﬂd%o@frﬁﬁda have the foll
-C(O NHRsm‘%tert?%tﬁ?élé‘jﬁgpg%gez; peach ¥ 2) have the following
formad e ewbkerainl By ik a(Ga)hetanopryln « Oghietesoaryil, Hherb’i,tnﬂbhtbﬁls Pt baayyl:
and the other R6 is in a neta position.

CO4R,

Formula AA;

Cl302R4 Cl
N/
Il

N
/
N

10

Formula AB;
(|302R4
~N
I )—@—m
~N

Formula AC;

z=Z

COZRy
_N
N
\ )—@—Br
Ny

15 Formula AD;



10

20 In another enbodinent nis 0; R3is -C(ONHRS5I R5
is 14 WO 2004/ 009563 PCT/ US2003/ 022462 (R6)P p is 2;

we@awh/ 0663 s | ndependent|y hal o; and each R6 i SPCTIUS2903/022462

ortho position. 1In another enmbodinent nis 0; R3is
-C(ONHRSI R5is (Rs)p 5 pis 2; each R6 is

I ndependent |y hal o; and ea@®,®R6 is in a nmeta position.
Illustrative subclasses of\the cagpounds of formula
(la) have the follow ngNToym wherein R4 is
-(C5) heteroaryl, -(C6)hatggoar henyl , napht hyl, or
benzyl: CO2R4 N-NII i \ /CI NON Forrmul a AA; CO2R4
C NNN 10 ,N Formula AB; “CO2R4 'N N~ \ / C
NON Formula AC;, CO2R4 NON Il ~\ / Br NON 15
Fornmula AD; 15 Formula AE;

('302R4
N/N
I OCHj
N~
Formula AF;

CORy
_N
N
) )—@—oca
N\N

Formula AG;

CO2Ry
N-N

/ F
N~

Formula AH;

COaRy
_N
N
) )—@—CHQ,
N

Formula Al;



WD 2004/ 009563 PCT/ US2003/ 022462 CO2R4A N N 1I [/ |/

NON CI Formula AE; CO2R4A N~ a 'N N OCH3 N Formula
WOR04/0662R4 NN NL / OCF3 5 N Fornula AG (PRRUSNOM22462
Il F NON Fornula Aft; CO2R4 ,N IL CH3 N 10 Fornul a
Al; 16 WD 2004/ 009563 PC%'/RUSZOOS/ 022462 CO2R4

|
N

N

Ny

Formula AJ;

COzRy

IIII/N
y/
N\N

Formula AKj

(1302R4
~N
I )—@—No
N\N
Formula AL;

COR

N/N
) )—@—NHC (O)-Me
N\N

Formula AM;

COQR4

>—©—NHC(O -NH-Me

Formula AN;



NON ~a NH2 N N Fornmula AJ; CO2R4 11 N ~N"*Np

NNF Formula AK; CO2R4 ,N N, NO2 5 N Formula AL;
WE2RRA09sB8 N\ / NHC(O -Me N Fornmula AM  CO2RECT/BIS2403/822462

O NHC(O -NHMe N 10 Formula AN, 17 WD 2004/ 009563

PCT/ US2003/ 022462 CO2R4

COaR
N/
U ,>—©—0(0)-NH-Me
Formula AO;

(|302R4
N/N
I )—@C(O)-Me
N\N
Formula AP;

COzRy
NN
I ,>—©—C(0)-05t
N\N

Formula AQ;

CO2R,
N/
! )—@—-C(O)-or\ne

Formula AR;

CORR

N/N
\ )—@—qoyoﬂ-e,u
N\N

10 Formula AS;

18



NN 11 ¢(O-NH+Me N, />ON Formula AG CO2R4 , N

~ & C(O-M N NFormula AP; CQ02R4 ,N N, O C(O -CEt
wG204Beseal a AQ CO2R4A "N N _O C(O-Owve  Forpai/aS2mR3/022462

CO2R4 NN / C(O-O0n-Bu N 10 Fornula AS; 18 WO

2004/ 009563 PCT/ US2003/ 992362 CO2R4 N-'N NL / CO2H

N/
Il )—@-COZH
Ny

Formula AT;

CORy

NN
\ />—®~C(O)O-i-Pr
N\N

Formula AU;

I
/>—©—C(O)O-Bn
Ny

Formula AV;

|002R4
N—N
\ ,>—®—C(0)O-CH2
A
Formula AW;

|
NN
I )—@—C(O)O-Ph
N\N

10 Formula AX;

CORy
N/N
! />—©—C(O)O-CH2 cl

Formula AY;



N Fornmula AT; CO2R4 ,N N ~a N, C(OOCi-Pr N

Formula AU, CO2R4A NN N, ~ C(OOBn 5 N Fornmula AV,
WERR09568 C(O)O-CH2 N N A Fornmula AW  CO2RAPC/NIS20p53/022462

/| C(OOPh NI10 Formula AX; CO2R4 NN 1I / C(O O CH2

Cl N Formula AY; 19 WD 2004/ 009563 PCT/ US2003/ 022462

(I:OZR4 Cl
N/N
U )—@-C(O)O-CHZ

=N

Formula AZ;

|
N/N
\ )——@-C(O)o-n-CGH13
Ny

5 Formula BA;

COzR,
N/N
Il ,>—<i>—o(0)o-n-c;8H17
N\N

Formula BB;
C|302R4
N’N
> )00~ )
N\N
Formula BC;
C|202R4

N/N
\ />—©~0(0)00H2
Ny

10

Formula BD;

20



CO2R4 G N, N-\ NCOOCH2 N Fornula AZ; CO2R4

NON N, / C(OOn-C6H13 N5 Fornmula BA;, CO02R4 , N N,
WOL@OIs6XsH-~ N Fornula BB; CO2R4 N ~_a _OPCMMUS2003/022462

Formula BC, CO2R4 ,N 11 ~C(OOCH2 N 10 01 Fornula

BD;, 20 WD 2004/ 009563 PCT/ US2003/ 022462 CO2R4 ,N N,

C( O) OCH2CF3 <|302R4
NN
) )—@—C(O)OCHZCFQ,
N\N
Formula BE;
CO4R4
|
ITII/N C(O)OCH,CH O
N_ N/ ©) 2CH32
Formula BF;
(|302R4
NN
! />—©~C(0)OCHZCH2—N®
5 N
Formula BG;
CO.R
| 214 0
NN CH
I 7
N\N
Formula BH;
coO R
I 2R4 0 / N

10 Formula BI

21



N Fornmula BE; CO2R4 NON - O N, / C(OOCH2CH2-N i N

Formul a BF; CO02R4 NON N, ~C(O OCH2CH2-No 5 N
wo-00abEm6eBG CO2R4 O ,N CH , NN Fornul a BH; POr/uSaie2462

ONN N O N210 Formula BI 21 WD 2004/ 009563

PCT/ US2003/ 022462 CO2R4 p NNN "0 N, N O Fornul a BJ;

CORy
- Q
I

N
N\N/
Formula BJ;
COJR
[|\1 204 0
N~ />_®/ZL _CH,CF,CF,H
N— 0
Formula BK;
COsR
[I\j 2R4 o
N/
]| »_Q/ZAO/\//\/CHS
N‘N
5
Formula BL;
CO5R
po2 0
O
CH3
CH,
Formula BM
CO2R
[l\] 2R4 0
N~ CF
1] 3
L)y
CF3

10 Formula BN;

22



CO2R4 O ,N N, CH2CF2CF2H N,/ O Formula BK; CO2R4 O
NNCH3 5 N N Formula BL; C02R4 O NON -01j~ 0/ N

WERB4/0423 Fornmula BM CO2R4 0 ,N ~ O 0 N CF3PCIMISI0PB022462
10 Fornmul a BN; 22 WD 2004/ 009563 PCT/ US2003/ 022462 Br
CO2R4 O N,NN O N Formula BG COZR4 O Br

COzR;
N/N

Iy
N\N

Formula BO;

Formula BP;

COZRy

L~ ooon

Formula BQ;

Formula BR;

COzRy
/
N\N

10 Formula BS;

23



NN Il / O NFormula BP, CO2R4 O NN [II / O'CCl 3

5 NFormula BQ CO2R4 0 O N,N N Fornula BR, CO2R4 O
WOROOMOMSE3 | \ 10 Fornmul a BS; 23 WO 2004/ 00956BCT/US2003/022462
PCT/ US2003/ 022462 CO2R4 ON-N ">~ j,""U N I O

Formula BT; CO02R4 O N, N NNO Fornmula BU  CO2R4 O

N NN NH 5ForrruICé3£V /OO
||
N /

Formula BT;

CORRy

O

Formula BU;

~ COR
'}',’N O
N /

=N

Formula BV;

Formula BW;

COR,
rl\]I/N

/
Iava sy

Formula BX;

24



10

CO2R4A 0 N NNNHO Fornmula BW CO2R4 O N-N N, N H i
N 10 Fornmul a BX; 24 WD 2004/ 009563 PCT/ US2003/ 022462
wo-an2Bdsbs N N OEt N Fornula BY; CO2R4 Cl N INU$1003/022462
!/ F NON Formul a BZ; CO02R4 NO2 .III/,CI 5 NN
Fornmul a CA; CO02R4 Owe
Nk,

N’N
I
N\> < >

Formula BY;

Formula BZ;

(FOQR4 NOo

N~
J

N
4
N

Formula CA;

2R4 E
e

Formula CB;

CO2Ry
/ 0]
0O

Formula CC;



NNOw Fornula CB; CO2R4 N 'oN - NNO 10 Formul a

CC, 25 WD 2004/ 009563 PCT/ US2003/022462 0 i< )---0
WEORRO0%SHE NON Nv - NON - O Forrmul a CD;, CO2R4 (PEIMNIS20pB/022462

- Nv NON Formula CE; CO2R4 ~-N N/ , 8 Ov NON 5

Formula CF;, CO2R4 O ,N IIl ~/--NPh NNH Formul a
S\—O
C02R4
/
N\N
Formula CD
H

Formula CE;
(|302R4
ﬁ:N/OMe
5 W
Formula CF;

CO2R
I240

~N
EL,?“SJ\/AP“

Formula CG;

CORR N

10 Formula CH;
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10

CO2R4 i N NN N O 10 Formula CH 26 WO 2004/ 009563

PCT/ US2003/ 022462 CO2R4 O N--N NON O Formula C;
WORRAIN6N O S NON Fornula CJ; QCO2R4 , N N, PenuSRbi022462

5 OFornmula CK;, CO2R4A H "a NNi - N11 NNN\ O

Formula CL; CO2R4 HN,NN N NO 10 Formula CM 27

WO 2004/ 009563 PCT/ 213)43/022462 %

Formula CI;
(|.702R4
YAy
N N \ /
Formula CJ;
(‘XDZRAr

~N
N O
i /) \n-C3H7
N\N> < > \

o)

Formula CK;

CORy
B-Ore
N7

Formula CL;

CO2R4

@@

Formula CM;

27



NNV / SSN NNO2 Fornmula CN CO2R4A H N N
\' / SAN N, NO0O2 Fornula CO CO2R4A F N NON

11 '/
N~ \

woOR®400956Drnul a CP;, CO2R4A F N N - O/ NON N RCHIUS2003/022462

Formula CQ CO2R4 NNNONN HF 10 Fornula CR, 28

WD 2004/ 009563 PCT/ US2003/ 022462 CO2R4 ,N O/
N N I C02R4

00

Formula CN;

COR,

f@oz@

Formula CO;

COzR
N/N

N\N

Formula CP;

WN@ O
/
N\N

Formula CQ;
C|202R4
II\]I/N 0o
H

Formula CR;

28
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H Formula CS; CO2R4 "N O/ N\ NOCOCH3 H Formul a

CT; CO2R4A N--N- O/ 11 NN N\ CO2H 5 H Formula
wa@o4008R N N - ONO 11 H Fornula CV, CO2PRZT/NS20080022462

/I ONNNN\V CH2CO2H H 10 Formula CW 29 WO

2004/ 009563 PCT/ U82003/ 022462 CO2R4 NNN O/ N N N\

Et H Formula CX

Formula CS;
C02R4
C /©\COCH3
Formula CT;
C02R4

Formula CU;

Formula CV;

C02R4

N : C Nig : ~CH,CO,H

10 Formula CW;

29



CO2R4 NN O/ MNONN\ Hi-Pr Formula CY; NO2R4 O

i-Bu N, ~ NN 5HForrruIaCZ NO2R4 O / ynBu N,
WO 2004/009568 H Formul a DA, ' NO2R4 - O/ CH2CO2H PAT/USR003#22462
10 Fornul a DS; 30 WD 2004/ 009563 PCT/ US2003/ 022462

CO2R4 ~ O Me NN(]\I\/NO H Fornula DC, CO2R4 N, N

Formula CX;

COR4

=z

-Pr

Formula CY;

COZRy
/
N~

Formula CZ;

Formula DA;

/©/CH2002H

10 Formula DB;
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NN HOw Formula DD CO2R4A NNN- O/ NV / V' NN

5 M Fornula DE; CO2R4 N N />-& ~-O NON Fornmul a DF;
wWOE0MRE3 NH N N, 10 Fornula DG 31 WO 2004/ POPESR03/022462

PCT/ US2003/ 022462 ~NO2R4 p / i-Pr N NNN _ N\ H

Fornmul a DH, ' NO2R4 - O/ On-Bu N~a N HFormula

Dl; "NO2R4 - O/ S

\%Q%O

Formula DC;
(I302R4
-4
/

H  OMe

Formula DD;

COaRy

04

Formula DE;
CI202R4
O
Formula DF;

0
CORy NH

10 Formula DG;

31



Nl R\ NN 5 H Formula DJ; ~NO2R4 - 0/ CO2H N N, N

NH Fornmula DK; CO2R4A N N NH N N O 10 Fornmul a
WORQ04/08B63ND 2004/ 009563 PCT/ US2003/ 022462 CO2R4T/NS2403/022462

NNNNHN rH Fornula DM CO2R4A NN N- OCH2 N

Formul a DN, CO2R4 N N N Q(CH2) 3
Formula DH;;
COZR4

O-n-Bu
/
N~N

Formula DI;

SO,NH,
/
N\N

Formula DJ;

CO2R4 CO,H
/
N \N

Formula DK

10 Formula DL;
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5 NFormula DO, CO2R4 CI N N- ONNN\ H Fornula

DP;, CO2R4 CI N NO/ NN HC 10 Fornula DQ 33 WO
wWQo4H00B38563 PCT/ US2003/ 022462 CO02R4 F N N O PCT/NS043/022462

Mg Fornmula DRy CO2R4 NON O N,NN H/ \ Fornmula DS;

C02R4 CH3 N N 1c ol<cH3 Formula DT; CO2R4 CH3 | -<
N N
@NH Q
Formula DM;

o ()
_N
N
) />—©~0CH2
N~

Formula DN;
e O
N”N
I O(CHo)3
5 N<pj
Formula DO;
COZR4
Formula DP;
C02R4

IH/N
N\N

10 Formula DQ;

33



NN OCH3 NBr Forrmula DU, CO2R4 CH3 N NII / O CH3
NN Ov 10 Fornmula DV; 34 WO 2004/ 009563

WEROANBEED3/ 022462 CO2R4 CH3 N -N 11 \ O CH3PCMUEN03/022462
Formula DW CO2R4A H N, NN N, N O CN Fornula DX;

C02R4 H- NNN- N~N N,NO 5 CN Forrmula DY: CO2R4 H
OU NNNNNO CN COzRq

| F
Ho

Formula DR;
(|302R4
<)<
/
N~N N
H
Formula DS;
cI:ozR4 CHsg
0 —~
N
] (0] CH
N< % 3
Formula DT;
CO5R
7O2R4 CH3
N’N / _<
I )—Q—o CHg
N~
Br
Formula DU;
CO5R CH
yO2R4 3
N’N /"<
n 0 CHj
N\N
OMe

Formula DV;

34



10

For nul a DZ; CO2RA HS N-NN NNi OCN 10 Fornmul a
EA; 35 WD 2004/ 009563 PCT/ US2003/ 022462 CO2R4 A N N

WO 2004M09%N H Fornmul a EB;
Formula EC; CO2R4 N N Cl
CO2R4 N -N - O NON\ ~ Et

CO2R4 NON _ 0 NON PCT™MUS20R3/622462
NNNNCOC 5 HFornmula ED;
H Formula EE; 10 36

~N /—<
N
N\N
CN

Formula DW;

COzR,

PRV ey

Formula DX

COzR,

O

Formula DY;

COR,

¥ova

Formula DZ;

COzR,

H S
Nig N_<\ ]
i, N
N~N o)

CN

Formula EA;

35



10

WD 2004/ 009563 PCT/ US2003/ 022462 CO2R4 N-N O N N N
Me HFornmula EF;, CO2R4 NON O NON\ / Nt-Bu H

wo-00abEmeEG 5 and pharnmaceutical |y accept abl ePGHUS®09022462

hydrates thereof. 4.3. COMWOUNDS OF FORMULA (1b) The
i nvention al so enconpasses conpounds of formula (IDb):
OR2Z 1 NINre H 1COLRN (I and pharnmaceutically
acceptable salts and I@ydr ey theyeof, wherein Rl and

R2 are defined abI or coffpounds of formula
(Ib). I'n one enmbodiNeEr -H\ 15 anot her
enmbodi ment RL is -H ah -(N=Qo) @ kyl. In

anot her enbodinment RlL is -H and HR2 i & Cl-C o) al kyl .
I n another enbodinent, RL is -Hand R2 is nethyl. In
anot her enbodiment, Rl is -Hand R2 is ethyl. In
anot her enbodi ment, Rl i sFertwdadB2 is n- propyl. 20
In anot her enmbodinent, RL is -H and R2 is iso-propyl.
In another enbodinent, RL is -Hand R2 is n-butyl. 37
WO 2004/ 009563 PCT/ US%%O%/ 022462
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WO
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Formula EC;

COR
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N~N G

Formula ED;

Formula EE;
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I n anot her enbodinent, RL is -H and R2 is iso-butyl.
I n anot her enbodinent, RL is -H and R2 is sec-butyl.
wo pocanatsher enbodi ment, RL is -H and R2 is terechusaon3/022462

In anot her enbodinent, RL is -Hand R2 is n-pentyl. 5

I n anot her enbodinent, RL is -H and R2 is isopentyl.

I n anot her enbodi mect)QRBl is -Hand R2 is n-hexyl. In
anot her enbodi nent, NRl Is <Hagd R2 is n-heptyl. In

anot her enbodi manﬁ N #d R2 is n-octyl. In

anot her enbodi menn,/RL | s n-nonyl. 10 In
anot her enbodi nent, NRL i 5~ Hecyl . In

anot her embodinent, Rl is -H &hd R>Ts 2-nethyl butyl .
I n anot her enbodi nent, Rl is -Hand R2 is

3-nethyl butyl. 1In another enho nt, RLis -C(OR5
and R2 is nethyl. In ang?q{é‘fnq% bdinent, Rl is
-C(OR5 and R2 is ethyl. 15 In another enmbodi ment, Rl
is -C(OR5 and R2 i r%fropyl I n anot her enbodi nent,
Rl is -C(OR5 and i so-propyl. In another

enbodi nent, Rl isy~- nd is n-butyl. In

anot her enbodi rrenlﬁ? Ay R2 is iso-butyl.
I n anot her enbodi TeNt ' arrdHBR2 i s
sec-butyl. 20 In anot her enbgdi / RLis -C(OR5
and R2 is tert-butyl. In another enbodinent, Rl is
-C(OR5 and R2 is n-pentyl. 1In another enbodi nent, Rl
is -C(OR5 and R2 is isopBermpila EG;n anot her

enbodi nent , Rl is -C(OR5 and R2 is n-hexyl. In

anot her enb |msn Rl.is R R2 is n-heptyl.

5  andphprmageuli thl34lts or Q%Qé ﬁ’@f?ﬁ)?RS and R2 is
n-octyl. In another enbodinment, Rl1 is -C(OR5 and R2
is n-nonyl. In another enbodi rrent, Rl is -C(OR5 and
R2 is n-dggyl .COMPOUNDS OFFORMERA IRL i s - C(O) R5
and R2 is 2-nethylbutyl. In another enbodinent, Rl is
-C(O RS ard iflerition 31saRnbythastasl compdndsofefonide (Ib):
enbodi nent, Rl is -CO2R4 and R2 is nmethyl. In another
enbodinent, Rl is -CO2R4 and R2 is et hqu.2

0O
N
Ri H
/N
N |
10 N—N
(Ib)

and pharmaceutically acceptable salts and hydrates thereof, wherein R; and R; are defined
above for the compounds of formula (Ib).
In one embodiment R, is -H.
15 In another embodiment R; is -H and Rj is -(C1-Cjo)alkyl.
In another embodiment R; is -H and R, is -O(C;-Cyg)alkyl.
In another embodiment, R; is -H and R; is methyl.
In another embodiment, R; is -H and R; is ethyl.
In another embodiment, R; is -H and R; is n-propyl.
20 In another embodiment, R; is -H and R; is iso-propyl.
In another embodiment, R; is -H and R; is n-butyl.
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In anot her enbodinent, Rl is -CO2R4 and R2 is
n-propyl. I n another enbodinent, R is -CO2R4 and R2

WO g00u@sps opyl . I'n anot her enbodi ment, Rl is PCORRD03/022462

and R2 i t . Rl is
2 oRa anh %%éniﬂ%o?@g ﬁ[‘% g%[“\»%g%gw 009563

PCT/ USZOGﬁ/aﬁthdlﬁﬁnbddmnalEtoRhtsr-I'bamidth ireen-but@. | s -CO2R4

d R i but th od
A 02ra arla Srohpcertbadimpet B s 5 Al RS EE B oo ot
R is - CQﬁ%ﬂotﬁ&derﬁgoduﬁeﬁ‘t‘ R?f&t A and R isaqaRgr

enbodi nent, IS - and R2 is iIsopentyl. 5 In
anot her dnbndﬂhmmbOGRmentsRi GoPRnddmis Rppewtyh- hexyl .

In anoth odi

- hoptyl I RS gR bRy 0 g SAEho Ry and Ro
I S Nn-0cCt yih.another @ddiRenteRP@AIINERHAR, 1B|n-1+§yty1002R4 and
R2 is n-nonyl. In anot her embodi nent is -CO2R4

and R2 |slnmnq@c§/¢mchbm|ent Bm!ﬁ-ﬁ%%ndeﬁ%’é R is

-CO2R4 a 2 |

enbodi me %hl f%mb@?ﬁﬁt ﬁugsyﬁ éﬁ%‘%ﬁ%&? ‘butyl. In
anot her W@t}ﬁﬁéﬁlbod?inehﬁmﬁ(-@ M(cﬁs){s%dec nd R2 i s
met hyl . I n anot her enbodi nen C(O) ) (R5)

and R2 i snepniher emhodimsath & 1%1%8&11 R mpdhy lbéltl

eﬁ(booéﬁlﬁres%(aﬁaﬁleﬁ%bgd ﬁf( Eé;i)ﬁ{ dR2 &%21111@ o}hpr opyl .

| n anot hel swetedembBodimen, Ri; $s -G!}Ot)lxg\l(lﬂﬂig(lﬁlﬁjeﬂwld R2 is

RSN Al N MERLE T

- C(O) N( Ry (
enbodi mas%1 ﬁahe?%bg%geﬁciﬁ E%%nngz ?’gp}%@r?-' but yI .
20 I'n anohh&rotm‘emﬁodmrmt, RRIIS +@(0)E€ @d\]@m)u(oaﬂ’ppﬁlnd R2
IS n-pent I n a her t,

- (O N( R5§1(¢@)t A RO Hi@t’ g‘h@ﬁS and Rz I8 Tebyid

enbodi nen |
I n anot he%n aé{r?tb%éé?rrrrlgﬁf&@% @E{)lé F{&X)&REF%ER iFggisdltce)lndl()lézZ S

n- hept yl . mmtm@nmedlmmbdﬁnsm@ﬁo) anql 21sc§@®)wyrh5)(R5)
and R2 is_n- o

- (O N( RSH h%ﬁalb 111;1@1@3{11 ({O)ﬁ &jkmfs%rt-blﬂyl' S

In another embodiment, R; is -C(O)Rs and R, is n-pentyl.

In another embodiment, R; is -C(O)Rs and R; is isopentyl.

In another embodiment, R; is -C(O)Rs and R, is n-hexyl.

In another embodiment, R; is -C(O)R5 and R; is n-heptyl.

In another embodiment, R; is -C(O)Rs and R, is n-octyl.

In another embodiment, R; is -C(O)R;5 and R; is n-nonyl.

In another embodiment, R; is -C(O)Rs and R, is n-decyl.

In another embodiment, R; is -C(O)Rs and R; is 2-methylbutyl.
In another embodiment, R; is -C(O)R5 and R; is 3-methylbutyl.
In another embodiment, R; is -CO;R4 and R; is methyl.

In another embodiment, R; is -CO2R4 and R; is ethyl.

In another embodiment, R; is -CO,R4 and R; is n-propyl.

In another embodiment, R; is -CO2R4 and R; is iso-propyl.

In another embodiment, R; is -CO,R4 and R; is n-butyl.

In another embodiment, R; is -CO;R4 and R; is iso-butyl.
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In another enmbodinent, R is -C(ON(R5)(R5) and R2 is
n-decyl. In another enbodinment, R is -C(O NR5)(R5)

W(aén(i)g;aﬁ(si;s (2 net hyl butyl In anot her enbodi mePCT/URI003/622462
5) (R5), and I n,anqt her
embodi nen heIerbEg élsz Isg5Cry tﬁhot her

enbodi menty urRkhd: bHdﬁik@it gsc:@ QXY - er
enbodi nrent, R |sm- E%ll S n{%ropgzgi}t;ﬁwﬁ
2

anot her ehbamxthm nmbOquns RiHb dr@:FRand R;iswppntsby| oxy.

In anoth

In anot hof SpGaFTERme §i3s <P Hmigeigisthedy! @
| SO- but yI Bxdhothed 2ndbddididt, Reris SOOI, is Rhekd. - H and
R2 is sec-butyloxy. 39 WD 2004/ 009563

EZCT/ US20081 amthig 2mbodingns thds -ERfbdingdats nhepiys - H and
is tert-but on -
and R2 isi‘h 1men?n%1&Eg¢9§gqagl§bﬁrg$I&gﬁ§1 R is

-H and R214 &dtﬁ&%ﬁﬂbﬂir@@h& R; ik ncegmdnﬁrRzamhoﬂnment R
is -Hand R2 i s n-hex ony 5 I.n anot her enbodl ment ,

R is -H amnqdzerue@hedm }ilolfeyc 2Rapnd Reripgrdecyl.
enbodi rrengn a%th%rsen}lﬂda ECQZ%OEEM]I%)W 2—m%tﬂylﬂ {.her

enbodi ment, oxy ther
enbodi menty aﬂthérsemﬁdd&ﬂdlt Fm iis sC@zmmde Ryxiy 3-1he5thy1b011yher

P anot heth e eradmeat osis SO RRER gt K6 W nett3
3-met hyl b t

SO RS bt embd el RE -CIORMRIRRD Ry S ethyl,
is - g((co)g Sgn an%thgzkmlmdahmml }sl -6 (QNRaKR s )em R s mropyR)
is - an 1 S
embod nenth arptnpcemzedbes Bt RO NAABIRTG s isg-prond
I n anot herp, %ﬂmgﬂ GBS dimBht, Rpis~ @I‘%{ﬂl@) 484 R.Sis n-butyl.

n- butyl oxy. anot her enbodi ment is -C(OR5 and
R2 is i so-IhlahgrﬂheD(gmbodlmelanBt Ise (@) (Rerand Ra is jsg-butyl.

L 2 o RS RO Rao PSR Bl o,
ﬁngéﬂf;l g%ﬂ/ﬁ‘%ﬂbﬂﬁ%ﬁémbcfﬂlmbﬁt , REQOOMURL)(R?) arfil R; is tert-butyl

Tn another embodiment, R; is -C(O)N(Rs)(Rs) and R, is n-pentyl.

In another embodiment, R; is -C(O)N(R5)(Rs) and R, is isopentyl.

In another embodiment, R; is -C(O)N(Rs)(Rs) and R, is n-hexyl.

Tn another embodiment, R; is -C(O)N(Rs)(Rs) and R; is n-heptyl.

In another embodiment, R; is -C(O)N(R5)(Rs) and R, is n-octyl.

In another embodiment, R; is -C(O)N(R5s)(Rs) and R, is n-nonyl.

In another embodiment, R; is -C(O)N(Rs)(Rs) and R is n-decyl.

In another embodiment, Ry is -C(O)N(R5)(Rs) and R; is 2-methylbutyl.

Tn another embodiment, R; is -C(O)N(Rs)(Rs) and R; is 3-methylbutyl.

In another embodiment, R; is -H and R; is methoxy.

In another embodiment, R; is -H and R; is ethoxy.

In another embodiment, R; is -H and R; is n-propyloxy.

In another embodiment, Ry is -H and R; is iso-propyloxy.

In another embodiment, R; is -H and R; is n-butyloxy.

In another embodiment, R, is -H and R is iso-butyloxy.

In another embodiment, Ry is -H and R; is sec-butyloxy.
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20 I'n another embodinment, R is -C(OR5 and R2 is
i sopentyloxy. |In another enbodinment, R is -C(OR5

wW@nw4B®563 n- hexyl oxy. I n another enbodi ment, PGI/USR03/022462

- O o BB Sl R B

e”b()d' et anotfler bﬁbo@ﬁl@hR@laQQ{BZdR&sﬁrp@ﬂylbﬁy(y 25 In
anot her enbodi nent, is -C(OR5 and R2 1s
n- decy| obyanother ambpﬁmen@%ésj MRz mlsquntym R5 and

Ré(IO?Ré g‘ﬁ ﬁf?ls 8%%42%?9%&551%85}1 her

enbodi ment anofﬂer embo@i8ieRY Rarid-HRand R, isat-heptyloxy.n anot her
enbodi nent is -C02R4 and R2 |s et hoxy, 30 In
anot her E}%’@&eﬁéﬁb‘)dlmen%&lwﬁm Ra s roctyloxy.

n- propyl t: R4 d
R2 is ysgf(%troghp%%:g%@g&m no?ﬁhHER Sorfﬂmﬁ OX}pOZ o

- Cozggzgnﬁaxﬁﬂad ar embodittent, e s -H andaR@imdecgszdl msnt , R
is - 4 and R2 i s _iso-hutyloxy., L|n anqgther

enbodi meHt another embodimen, % I&Q}{ﬁl Rodsets H{?ﬁ}}@?%xy 35

I n anot h X

tert-buty %ﬁ’;ﬁ&qﬁ’g’gv@ RS R Mt hvony,

I n anot hﬁr amﬂﬁm@mimdmnenRIRms -CRR4nbRdisRAethexy.

n- pentyl oxy. |In another Ls - COPR4 d
R2is | sg‘béﬁ’tt T sgipodiment, j{:gf déé@@ﬁﬁﬂ@kﬁéﬁth %% | San

- CO2R4 aﬂgaﬂ%%hér%nﬂ')oﬁﬁi%ﬂt (Rﬁ)is -C4(§DR§@§& Refs @ﬂfb?gld%?m

R is -CO2R4 and R2 is n-h ept I'n ano
enbodi mein andgheriembodBRRd, Rarid ézi))Rs apd Bg I%AISQrRl;ﬂPﬂOIXN

I anot hdh B ATHAEReriy € DB Ra 1ol O

n- decy! oXy andtRerdftiolRfier H0d L OBRMR s aftl Rh $s rs@@ﬂ&ﬂo)@nd R2
is 2-methyl butyl oxy. [In another enbodi nent,

- CORR4 afimi amm@nsmmm Ryis yEDRs and B2 nﬁwse&rb@fsﬂ@fy

enmbodi ne 5. .

In anlot hi’il mé%%raen}@ﬁfmé 15 %(8@)32%3&@6%%?@& QXJ% S

et hyl oxy In hfotB&QinfeidineetORl] I¥BC{O)R3! anagz-lgzﬁ@m«@my( R5)

and R2 is n-propyloxy. |n anather a’oodl is
- C( O) N( Ry preshergebodimens, Rsi§-H(Q)Rs1 494 R 18 ISOPentleXY

In another embodiment, R; is -C(O)Rs and R is n-hexyloxy.
In another embodiment, R; is -C(O)R5s and Ry is n-heptyloxy.
In another embodiment, R; is -C(O)Rs and R; is n-octyloxy.
In another embodiment, R; is -C(O)Rs and R; is n-nonyloxy.
In another embodiment, R; is -C(O)Rs and R, is n-decyloxy.
In another embodiment, R; is -C(O)Rs and R, is 2-methylbutyloxy.
In another embodiment, R; is -C(O)Rs and R; is 3-methylbutyloxy.
In another embodiment, R; is -CO,R4 and R, is methoxy.
In another embodiment, R; is -CO,R4 and R; is ethoxy.
In another embodiment, R; is -CO;R, and R; is n-propyloxy.
In another embodiment, R; is -CO,R4 and R; is iso-propyloxy.
In another embodiment, R; is -CO;R4 and R; is n-butyloxy.
In another embodiment, R; is -CO,R4 and R; is iso-butyloxy.
In another embodiment, R; is -CO,R, and R; is sec-butyloxy.
In another embodiment, R; is -CO,R4 and R; is tert-butyloxy.
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WO Z{0DPMGERE) (R5) and R2 is iso-butyl oxy.

In another enmbodinent, R is -C(ON(R5)(R5) and R2 is
n- butyl oxy. 15 In another enbodinent, R is

embodiment, Rl is -C(O N(R5)(R5) and R2 i's
sec- butyloxy I n anot her enbodi nent

~C( O N( Ry @Rg&lehmbmmﬁ%t Reis-KhRy a@é&z is 1-penirlether
mbodi
ﬁ- pgnlt ;/r}e oy %&g%%ccﬁ% ﬁh%sg_gz’fa r%eRﬁ?lgd %leiliopentyloxy'

ET:(10 ozj N( R aRbthepadb&Bmist, Rssmo@ﬂzm Q?j@lézz RAG- Hldeﬁcﬁ@t Iher
enmbodi ment an i s, n- hexyl oxy.
I'n anot hdp a@ﬁ@é’i}l?rﬁbéélmeﬁ’ Ry és 25)‘ g8y ’(SF@E}}E’ HXYX«’Z i )s/
n- heptyl g;ﬁ%lﬂg hl:f‘e@ﬂ%&%ﬁt RTROE nﬁndﬁl isitSoct ]ﬁX?’

-C(ONR IS n-octy fn ano
enbodi nmerih,anBther embeditei R5)s(-RE)2Raadd R2is mnmylomyl oXy.

I th d

- docyl o0 P00 FBBISER RebdPRAR RS Tdscony. | ©
O NR -

B

3- met hy| dntapbthey embodingst, Rats €#)Ra aqubﬂmws?-mfetﬂyﬁiu’aﬂbay

41 V0 200890486 SPRATERD 0 37 GAOIE B 1 Bpgory

1 i . SO
In another embodiment, R1 is -C(O)N(R5)(Rs) and R3 is n-propyloxy.
In another embodiment, R; is -C(O)N(R5)(Rs) and R; is iso-propyloxy.
In another embodiment, R; is -C(O)N(Rs)(Rs) and R is n-butyloxy.

In another embodiment, R; is -C(O)N(Rs)(Rs) and R; is iso-butyloxy.
In another embodiment, Ry is -C(O)N(R5s)(Rs) and R; is sec-butyloxy.
In another embodiment, Ry is -C(O)N(R5)(Rs) and R; is tert-butyloxy.
In another embodiment, R; is -C(O)N(R5)(Rs) and R; is n-pentyloxy.
In another embodiment, R; is -C(O)N(R5s)(Rs) and R is isopentyloxy.
In another embodiment, R; is -C(O)N(Rs)(Rs) and R; is n-hexyloxy.
In another embodiment, R; is -C(O)N(R5s)(Rs) and R; is n-heptyloxy.
In another embodiment, R; is -C(O)N(R5)(Rs) and R, is n-octyloxy.
In another embodiment, R; is -C(O)N(R5)(Rs) and R; is n-nonyloxy.
In another embodiment, R; is -C(O)N(R5s)(Rs) and R; is n-decyloxy.

In another embodiment, R; is -C(O)N(Rs)(Rs) and R; is 2-methylbutyloxy.
In another embodiment, R; is -C(O)N(Rs)(Rs) and R, is 3-methylbutyloxy.

Illustrative compounds of formula (Ib) are:

H
/ H

rl\rN N—@—CHZCHZCH3
V.

N\N> < > <o

Compound EH;

41
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HCH2 NNHNCH2 5 N NN O Conpound EK; CH3 .NH -
CH2 CH2 N- HN\ / CFl NN\ / O CH3 Conpound EL;

WO @H3/00436CH2- CH NN\ - HN \ / CH2 CH3 11 N, NNPQOI/1I82003/022462
Conmpound EM H N-N\/ - HN\ / n-hexyl N~NN O
Conmpound EN;, 42 V\D 2004/ 009563 PCT/ USZO 022462 H

N-N HN n-septyl N O Conpound EQ 3n- oct yl
NN - HN -0- N\// O O CH—CH3
Compound EI;
[,\l C ‘Q—n pentyl
N
Compound EJ;
C CH CH2
5 :
Compound EK;

C CH2 CH2

Compound EL;

CHs
CH,-CH

s S aVallh

10 Compound EM;

H
/
II\}/N\ HN—@—n-hexyl
N—< >——§
/
N\N/ S
Compound EN;
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Compound EP;, H NN- HN\ / n-nonyl 11 N, NN5\ / O

Compound EQ H N-N HN n-decyl MNNN\ / O Conpound
WER04/069568 N \ -/ HN \ / OCH2CH3 11 N,NN O 10 Ceempuszed3/022462

ES; HNN- HN OCCH2CH2CH3 N, N N\ / O Conpound ET;

43 WD 2004/ 009563 PCT/ US2003/ 022462 H - ,CH3 NN Hp N

\' & OCH NN~ NY>/ CH3 Conpou U H_ NNN\
O (n-butyl) N,”/@\ Co@nd : n-septyl

N
N %
N o)

Compound EO;

H
/
I,\{’N\N HN@—n-octyl
/,
N\N/ < > \<O

Compound EP;

/H
N :: HN@—n-nonyl
N
O

N’
U
N

Compound EQ;

H
N HN—@—n-decyl
,N—< >—§
o)

N/
i
N
Compound ER;
H
NN HN—@—OCHZCH3 |
N-—< >——§
/,
N~y \

10 Compound ES;

H
/
NN HN—@-OCHQCHZCHg
N—< >—§
z,
N<y/ .
Compound ET;
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H~CH3 N N - HNOCH2 CHCH N\ 3 Conpound EW H _
NNNN\ O(tent-butyl) NN O Conpound EX, HH NN
WOR004/9503 pentyl ) N, N O 10 Conpound EY; / CH3PCT/NS1603/022462
CH2-CH NHN\ OCH2 ~CH3 NON N\ O Compound EZ;, 44

WD 2004/ 009563 PCT/,US2003/ 022462 HH N-NN\ /

O (n-hexyl) NON d'*Corrpound FA; N N\ f#Hen-heptyl)
NON O Conpound r’\F—@\J\ N- BN Crttyl) NON 5
O N CHs
N O
Compound EU;
/H H
N—N N O-(n-butyl)
Lo~
N o]
Compound EV;
I,\l C @o CHo- CH
N< Hs
5
Compound EW;
/
':\f -N O-(tert-butyl)
N\ /\ < > \<
Compound EX;
H H
N—N N O-(n-pentyl)
IO
N @)
10 Compound EY;
CH3

CHy- CH
o @_< avast
N

Compound EZ;
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Conpound FCC _NHH\ / NNO(n-nonyl) NONO
Compound FD, NFi H NI N\ / O(n-decyl) N O 10
w@orrpowsa3 FE; and pharmaceutical |y accept abl e B&l/US20a5022462
hydrates thereof. 4.4. COVWOUNDS OF FORMJLA (lcl As
stated above, the,jnvention further relates to nethods
for treating or preventi pg flammati on
di sease, a repdrTusi ofiN seadt yper(omersdhi a
conprising adyi nf w xt/mal i n need thereof
an effective anoNnt of—& conpPound of formula (lc): 45
WO 2004/ 009563 PCT/ US2003/ 022462 R1L NN NON\ )/-R3
(R2)n (Ic) or a pharmac ' cceptable salt or
hydr at e t hereof, mhereineﬁkkgabhxgg and n are defined
above for the conpounds of formula (Ic). 5 In one
enbodinment RL is -H |In another enbodinent RL is -H n
is 0; and R3 is -(}&1-C10)al kyl . anot her enbodi nent
RLis -H n ispsNand/RB3x\is H n-Heptyanot her
enbodi nent Rl iUs - -\RS [ Q CH2),,,R5; and
RS is -H Ina ent RLis -H nis 0; and
R3 is -halo. 10 In another enbodinent RLis -H n is
0; and RB3is -C(OR5. In _another odinment RL is -H;
nis 0; and R3 is - C(O) Nfeumpound Fb;

H
/ H
N—N N@O-(n-octyl)
Lo~
N 0

Compound FC;
H H
N—N N O-(n-nonyl)
N />—< H
N o)
Compound FD;
A H
N—N N—@—O-(n-decyl)
Lo~
N o)
Compound FE;

and pharmaceutically acceptable salts and hydrates thereof.

4.4. COMPOUNDS OF FORMULA (Ic)

As stated above, the invention further relates to methods for treating or
preventing an inflammation disease, a reperfusion disease, or hyperuricemia comprising
administering to an animal in need thereof an effective amount of a compound of formula

(Ic):
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In anot her enbodinent R1L is -H nis O0; and R3is
-C(ONRS)(R5). In another enbodinent RLis -H nis

W@200a/0005R8 is -H | n anot her enbodi nent Rl i s PEE/URNI 022462

0; and R3 is -C02(CH2) M R5). 15 In another enbodi nent
RlLis -H nis 0; and R3 is -NHC(O N(R5)(R5). In
anot her enbodiment Rl is ﬁl‘ n is 0; and R3 is

-C(O NHR5. I n anot her eq'f RLis -H nis 0; R3
is -C(ONHR5; and R5 is \(\1 n anot her enbodi nment
Rlis -H nis O; R3is-C(O)NRIR5| RS is /(R6)p 20
and pis an integer froml1l to 3. In another enbodi nent
Rlis-H nis 0; RBis -C(ONHR5; R5is /(R6)p 46
WO 2004/ 009563 PCT/ US2003/ 0228832 and pis 1 or 2. In
another embodinment RLis -H nis 0; R3 is -C(O NHR5;

t
or 3 P indec ety Robehishic OfhrMydtate ABHAEPrLif R TRE 16 sHE e
defified SHdVEbIRAE cBapoendsb farmuje ﬂﬁ) 1; ﬁ‘gdd'% is Egl_o anE|
isina nmeta positjon. | not her enbodi nent is -H
nis O; F@W%H@()@)‘NQR&I%R -ios (Rp 10 p is 1; and
R6 i hal ' i N4 fs
I'S ha a&?ﬂlleg éfn‘)_ighlﬁl%{ltg{blg QI%H%G 9} R3 . Fg@n @F@Qﬂ{gl.

enbodi nen
/ (R6) p pnismother anbodimeht IRGisi-H; nn’ﬂj@pmddhm; 1Q(CHuRys. | n

;golt ger / (elgggr)lgl réggrtnb(%n{erslt RH;S -ﬁ; h?s (S);;Rﬁg -&)ECI_IZ m@;@rﬁl 5 is -H.
In another embodiment R; is -H; n is 0; and Rj is -halo.
In another embodiment R; is -H; n is 0; and R3 is -C(O)Rs.
In another embodiment R; is -H; n is 0; and R3 is -C(O)NHC(O)Rs.
In another embodiment R; is -H; n is 0; and Rj is -C(O)N(Rs)(Rs).
In another embodiment R; is -H; n is 0; and R is -H.
In another embodiment R; is -H; n is 0; and Rj; is -CO2(CHz)m(R5).
In another embodiment R; is -H; n is 0; and Rz is -NHC(O)N(R5)(R5).
In another embodiment R; is -H; n is 0; and R; is -C(O)NHRs.
In another embodiment R; is -H; n is 0; Rz is -C(O)NHRs; and Rs is

_@(Re)p

In another embodiment R; is -H; n is 0; Rz is -C(O)NHRs; Rs is

~7

and p is an integer from 1 to 3.
In another embodiment R; is -H; n is 0; Rz is -C(O)NHRs;, Rs is

-7
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pis 2; each R6 is independently -halo; and one R6 is
in the para position and the other R6 is in a neta

W(pmmhm%m I n anot her enmbodinment RL is -H n i BCOUSIB3/022462

is -C(ONHR5; RS is 0 (R6)p 47 WD 2004/ 009563
903/ 022462 p is 2; each R6 is independently
angﬁ[% P,&Zand one R6 is in the para position and the
ot her R6 Inanother embodithtrs Rads tHj wis.0; Ra i€ (OPNHRs; Rs is
enbodinment RLis -H nis 0; RBis -CCONHR5; R5 is 05
pis 2; and one R6 is in an ortho position and the

ot her R6|S|nameta p03|t I n anot her
enbodinent, Rl is -CO2R4 ﬁ@t’her enbodinent Rl is
-C02R4 and n is 0. In anot enbodi nent Rl is - CO2R4i

nis 0; and R3 is -halo. In another enbodinent Rl is
-CO2R4i n i and R3 is - O)R5 10 I n anot her

P i&dha Relsth af&aquls s RAL2 BESIONY: and R3 i s
- C(O) NH( NHRQ 2R s
s o andTEPTE érﬁ@‘%‘?%ﬁ%ﬁﬁ%h%‘ﬁdﬁ&ﬁ?ﬂ% s
-CO2R4; nis 0; and R3is -CO2(CH2)mMR5). In another
enbodiment RL is -CO2R4; nis O0; and R3 is
-NHC(O) N(R5) (R5). I n anot Wertx&abodi nent Rl is - CO2R4;
nis 0; and R3 is -C(ON(R 5). 15 I'n another
enbodinment RL is -CO2R4; n is 0; and R3 is -C(O NHR5.
In another enmbodinent RL is -CO2R4; nis 0; R3 is

p 1sQ GhdNRRS habmehdF in 8 neRGPgsitian. anot her enbodi ment Rl is

-CO2R4; n is Q; R3.is -C(ONHRS: .Rh 4SS -~ . 0. and
pis an |?Ft3é‘§8‘rer P%@Te?bl?B%Stﬁﬁhé%%F 'gmﬁ?ﬁ%ﬁf

is -CO2R4; nis 0; R3is -C(ONHR5; R5is and pis 1
or 2. In another enbodinent RL is -CO2R4; n is 0; R3
is -C(ONHR5; R5 is 48 WO 2804§09563

PCT/ US2003/ 022462 / (R6) \ 7

p is 1; and R is halo and is in an ortho position.
In another embodiment Ry is -H; n is 0; R is -C(O)NHRs; Rs is

~7"

p is 2; and each R¢ is independently -halo.
In another embodiment R is -H; n is 0; R; is -C(O)NHRs;, Rs is

~7 .

p is 2; each Rg s independently -halo; and one Ry is in the para position and the other Rg is

in a meta position.
In another embodiment R; is -H; n is 0; R; is -C(O)NHRs;, Rs is

~7
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\'/ ; pis 1l and R6 is halo and is in the pars
position. In another enbodinent RL is -CO2R4i n is O;
WOR040956 O) NHR5; R5 is (R6)p 5 p is 1, and RBCT/BSival/ae2462
and is in a nmeta position. In another enbodi msnt R1 is
-CO2R4; nis 0; R3is -C(ONHRS; R5 is /(RG)p /
p i 2; each Reamihdrpendenthadheloapad pre Rais amtlmmahmpqsﬁmn andrthe otiher Re is
in ano%sper e1 odiment RLis -CO2R4; nis 0; R3is
D 2P s is 10 0\/ (R6)p p is 2; and each R6 is

i ndependqnbhutheb@h&dlmentamﬁ FEf n &0 ®diigETO RgmmssRs is
-CO2R4; n is O; R3|s-C(O)NHR5 R5 is ;

is 2; each R6 is independe (Ralal o and one R6 is |n

the para position and the rR6;isin 15 a neta

position. In another enbodinent RL is -CO2R4; n is O;
p IR2; ausd or®( K ibliiRan) oo pasition( &d)the ofher Bs ;in e amdta pbsificn.

i ndepend hal o, nd one. [ in the para position
and the g[tqﬁ'é‘ theggerplod ]i’i‘emaﬁ‘ bﬁ%ﬁ)ﬁositi on. 20 In

anot her egbadingEahbdthmest R GeREA,R Naridsh {2:0. R3 1S
-C(ONHR5; R5 1s 49 WO 2004/ 006563 PCT/ US2003/ 022462

(RG)p p |IsaﬁptheacmbCRBm|estRMe§@mBl«emls9 arall Ry; is almado.one

R6 is in he rtho sition a heoher a
neta posi‘fi e’f?fnl& F’ﬁ’é‘fﬁ‘e’ﬁbgg)?%ﬁtlb Igﬁls(‘,‘(%@)%

I n anot hel'h ﬁiﬁ@x@ﬁéﬂ%ﬁlmght R 5is~CORR™is 0; i\rﬁll%lsa(!(bﬁﬁ{@@)Rs
-halo. In another enbodinent Rl is -C(OR n

and R3 |sTIIaD(>‘(h)'3R5mb¢d1m&thhlérC@aI§0dhl n%md:& 1|SsH

- C( O R5;

enmbodi e aﬁlot}‘eg em& ﬁhlscglgéﬁqulgb%nd Rj 1@ é@)o@'i%')m(Rs)

In another embodlment R; is -CO;R4; n is 0; and R3 is -NHC(O)N(Rs)(Rs).
In another embodiment R; is -CO,R4; n is 0; and R3 is -C(O)N(Rs)(Rs).

In another embodiment R; is -CO,R4; n is 0; and Rj is -C(O)NHRs.

In another embodiment R; is -CO,R4; 11 is 0; R3 is -C(O)NHRs; and Rs is

_@(RG)p

In another embodiment Ry is -CO,R4; n is 0; Rj is -C(O)NHRs; Rs is

~7

and p is an integer from 1 to 3.
In another embodiment R; is -CO,R4; n is 0; Rz is -C(O)NHRs; Rs is

-7

andpis1or2.
In another embodiment R; is -CO,Ry; n is 0; R3 is -C(O)NHRs;, Rs is
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In another enbodinent R is -C(OR5; nis O0; and R3 is
-C02(CH2) M(R5). 10 In another enbodinent R is

WO GodpeBe3 n is 0; and R3 is -NHC(O N(R5) (R5). PECTUS2003/022462
anot her enbodinment R is - O)R?; nis 0; and R3 is
C(ONR5)(R5). In anothe'aﬁprrent Rl is -C(OR5; n
is 0; and R3 is -C(O NHR5.\NL# anot her enbodi nent R is
-C(OR5; nis 0; RBis -C(ONHR5; and R5 is (R6)p 15
I'n another enbodinent RlL is -C(OR5;, nis 0; R3is

p is GanjiMjdRshalpsnd is inthemarp pogHeN.p is an i nteger from 1
to 3. In r [ BNt : DR 13
is -C(O Hﬁﬂg"%%ﬁﬁ’gﬁﬁ%("@ tés SR %(Pi)Rg%l QO GERs, Kes
anot her enbodiment R is -C(OR5; nis 0; R3is

-C(ONHRSI R5 is /(R6)p 50 WD 2004/ 009563

PCT/ US2003/ 022462 p is 1; R is halo and is in

the para position. |In anotyer/ enbodinment R is

-C(OR5; nis0; RBis -C(ONHR5; R5 is /(R6)p pis

1; and R6 is halo and is in a nmeta position. 5 1In
pi@&%g)aﬁj égﬂ’@%?nmh(agg)eﬂa$osiﬁb@) ?5; ndi s 0; R3is i

- ; i's 6) p Jds 1, an .S s

in an or ﬂlhén?ib%ﬁqnﬂl%hm@ﬁ}gﬁ%t%méﬁ% i ﬁfg@) 5;Rs 18

-C(OR5; nis 0; RBis -C(ONHR5; R5is /(R6)p 10 p

is 2; and each R6 is independently -halo. In another

enbodiment R is -C(O R5; 'S(Rgé) R3 is -C(O NHR5; R5
is I(RBO)p [/ pis 2 eaeh@?ﬂs i ndependent |y - hal o;
and one R6 is in the para Ition’and the other R6 is
in a nmeta position.

pis 1, and Re is halo and is in an ortho position.

In another embodiment R; is -CO,R4; n is 0; R3 is -C(O)NHRs; Rs is

~7 .

p is 2; and each Ry is independently -halo.
In another embodiment Ry is -CO,R4; n is 0; R; is -C(O)NHRs;, Rs is

__@(Re)p |

p is 2; each Ry is independently halo; and one Reis in the para position and the other R is in
a meta position.

In another embodiment R; is -CO,R4; n is 0; R; is -C(O)NHRs;, Ry is

~7

p is 2; each R is independently halo; and one Rg s in the para position and the other Ry is in

an ortho position.
In another embodiment R, is -CO,R4; n is 0; R is -C(O)NHRs5; Rs is
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15 In another enbodinent Rl is -C(OR5;, nis 0; R3is
-C(ONHR5; R5is (Re)p\ / apis 2; each R6is

w0 nabefpesseent | y -hal o; and one R6 is in the parBCT/US2003/022462
position and the other R6 is in an ortho position. In
anot her enbodiment R is -C(OR5; nis 0; R3is
-C(ONHR5; R5 is 51 WO 200 oF9563 PCT/ US2003/ 022462
I(RB)p \ / ; pis 2; and oRe/R6 is;in an ortho
position and the other R6 is in a neta position. In
anot her enbodiment, R is -C(ONR5SR5. |In another

p ie Bpemth Reris indeperslently DINRsRZmeRsiisinghe arfae position andehe other Re is
5 1n another enbodiment Rl is -C(ONRSR5; nis 0; and

in pRGIRAPOKB RS | n anot her enbodi ment R is

- C(O) NR5 Fiﬁ,an&hblserﬁbocﬁm@nﬁal !is&C(f) ONHC(OR5. In
anot her enbodi nent is - nis 0; and RB is

5 “H. In ariutahetherewnb@ﬂlmmRHS &@)F@(@)SP@R@R@}& is halog;

a0 B ) Nttt Rl R A3l PRI A R AR A

anot her emhagiheranbmlimest R Gs Ar RGN isD; iaﬁd(Ra isa@(OWHCKO)Rs,
-C(O) N(R5 (R52 I n anot her errbodl ment Rl

- C¢( O) NR5 R angthes epbodimgniR iss (@(Re_sg REFS 20450 i Hn of her
enbodi rrenfn apzyﬁgf %(@ﬂgﬁ?ﬁ5 s &é%an i a'nﬁ K3g QONER,)+(Rs).

and R5 n anot
10 -C(O NR5 Fﬁ, anbthies eMbodmhensR; 5(-O(OHRSn 1915 ang R3(1R€‘)1HCQ©)N(R5)(R5).

and p is an integer froml to n a n
R is - O(Daurirs empodiet Ress - on)ﬂf% By %\@Fﬂé’ﬁ F PO o).
(R6)p In another embodiment R; is -C(O)Rs; n is 0; and R3 is -C(O)NHRs.

In another embodiment Ry is -C(O)Rs; n is 0; Rj is -C(O)NHRs; and Rs is

_@(Re)p

15 In another embodiment R; is -C(O)Rs; n is 0; R3 is -C(O)NHRs; Rs is

_@(Rﬁ)p |

and p is an integer from 1 to 3.
In another embodiment R; is -C(O)Rs; n is 0; R3 is -C(O)NHRs; Rs is

-7

20 andpislor2.
In another embodiment R; is -C(O)R5; n is 0; Rj is -C(O)NHRs; Rs is

-7
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15

andpi slor2. In another enbodinment R is -C(O NR5R5; n
is 0, RBis -C(ONHR5; R5 is 52 WO 2004/009563
wERONANBBED3/ 022462 (R6)p p is 1; and R6 i s haror/asmhod/e22462
in the para position. In another enbodinent Rl is
-C(ONRSR5; nis 0; R3is -C(ONHR5, R5G is QMc<
p i Réng Rz iphile and isdndhpard BoHiEPd and is in a neta

oSt L1 9N bR SHAGLEITPRC b i or Rl LSRR .
n

R6 is halo and is in an ortho position. In another
enbodinment RL is -C(ONRSR5; nis 0; R3is -C(O NHR5;

RS is O\/ (R8)p 10 p is 2 Bo)each R6 is

i ndependent |y -hal o. In%‘r@gr enmpodi ment Rl is
-C(ONR5R5; nis 0; RBis -TUONHR5;, R5is /(R6)p p
is 2; each R6 is independently -halo; and one R6 is in

p ié DearPa As RAISI dnbl ina et pBsiibAer R6 is 15 in a meta
position. In another enbodinment RL is -C(O NRSR5; n is
0; R3 islnaahenarebodimentR ip-G(O)Bs; ndg OnRRE SO)NHRs; Rs 1s
i ndependently -halo; and one R6 is in the para
position and the other R6 is in an ortho position. 20

I n anot her enbodi nent R1 i _C@g%NRSRS; nis 0; R3is
-C(ONHR5; R5 is 53 V\Dil@ 63 PCT/ US2003/ 022462
I (R6)p ; pis 2; and one s in an ortho position
and the other R6 is in a neta position. In another

.enbodj.gen t he .compounds .formula (lc) are the
PI§ hﬂatlgglgth’alo and i§ RS po%Itlon. (1¢c)
In another embodiment R; is -C(O)Rs; n is 0; Rs is -C(O)NHRs; Rs is

~7

p is 2; and each R¢is independently -halo.
Tn another embodiment R; is -C(O)Rs; n is 0; R; is -C(O)NHRs; Rs is

~7"

p is 2; each R¢is independently -halo; and one Reis in the para position and the other Ry is

in a meta position.
In another embodiment R; is -C(O)Rs; n is 0; Rj is -C(O)NHRs;, Rs is

~7

p is 2; each R¢is independently -halo; and one Re s in the para position and the other Rg is

in an ortho position.
In another embodiment R, is -C(O)Rs; n is 0; Rs is -C(O)NHRs;, Rs is
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of forrmula (la) and pharmaceutically acceptable salts
and hydrates thereof, above. 5 In another enbodi nent,

wo b@4oarspdounds of formula (Ic) are the conmpoune&T/USL003/022462

formula (Ib) and pharmaceutically acceptable salts and

hydrates thereof, above. Illustrative conpounds of
formula (1c) are: H NN JTx®R)»/ N'N Conpound FF;
HC NONNON\ / 10 Conptu FG; H~-N Il / \ / C
N ~N Conpound FH, H NN II / \' / Br N'N 15

Conpound FI; 54 WD 2004/ 009563 PCT/ US2003/ 022462 H

p i€R; MdNnelR¢ ilN@Nirborti@opgsiondng Jhe other Re is in a meta position.

In another embodiment, R; is -C(O)NRsRs.

In another embodiment R; is -C(O)NRsRs; n is 0; and Rs is -halo.

In another embodiment R; is -C(O)NRsRs; n is 0; and R3 is -C(O)Rs.
In another embodiment R; is -C(O)NRsRs; n is 0; and Rs is

-C(O)NHC(O)Rs.

In another embodiment R; is -C(O)NRsRs; n is 0; and Rs is -H.
Tn another embodiment R; is -C(O)NRsRs; 1 is 0; and Rj is -CO2(CHz)m(Rs).

In another embodiment R; is -C(O)NRsRs; n is 0; and Rj is

-NHC(O)N(Rs)(Rs).

is

Tn another embodiment R; is -C(O)NRsRs; n is 0; and Rj is -C(O)N(R5)(Rs).
In another embodiment R; is -C(O)NRsRs; n is 0; and Rj is -C(O)NHRs.
In another embodiment R; is -C(O)NR5sRs; n is 0; Rs is -C(O)NHRs; and Rs

_@(RG)p

In another embodiment R; is -C(O)NRsRs; n is 0; R is -C(O)NHRs; Rs is

~7

and p is an integer from 1 to 3.

In another embodiment R; is -C(O)NRsRs; nis 0; Rz is -C(O)NHRs; Rs is

~7

andpis1or2.

In another embodiment R; is -C(O)NR5sRs; n is 0; Rs is -C(O)NHRs; Rs is

52



H.N 1/ OCH3 N Conmpound FK; H ,N 11 / OCF3 5 N

Conmpound FL; H NN Il / F NON Conmpound FM H , N
WORoo4/0@®¥8 N 10 Conpound FN;, H N N I / NHPEI/US2003/022462

Conpound FO 55 WD 2004/ 009563 PCT/ US2003/ 022462 H F

NON N, N b Conpound FP; _@Mp

“pis 1; and Re is halo and is in the para position.

In another embodiment R; is -C(O)NRsRs; n is 0; Rs is -C(O)NHRs; Rs is

~7

5 pis1; and R¢ is halo and is in a meta position.

In another embodiment R; is -C(O)NRsRs; n is 0; Rj is -C(O)NHRs, Rs is

pis 1; and Rg is halo and is in an ortho position.

In another embodiment R; is -C(O)NRsRs; n is 0; R is -C(O)NHRs, Rs is

~7"
10 \_7 :

p is 2; and each Rgis independently -halo.
In another embodiment R, is -C(O)NRsRs; n is 0; Rz is -C(O)NHRs; Rs is

-7

p is 2; each R is independently -halo; and one Rg is in the para position and the other Ry is
15  inameta position.

In another embodiment R; is -C(O)NRsRs; n is 0; R is -C(O)NHRs; R is

~7 .

p is 2; each R¢is independently -halo; and one Rgis in the para position and the other Ry is
in an ortho position.

20 In another embodiment R; is -C(O)NRsRs; n is 0; R is -C(O)NHRs, Rs is
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HLi02 Compound FQG H 'N 11/, NHC(O-Me 5 N ,N
Compound FRR, H'N N, NHC(O-NH M N Conmpound FS; H
WORGOM009563 C(O) - NH-Me N 10 Conpound FT; H N PCT/U$2003/022462

-& C(O-Me N N Conpound FU; 56 WD 2004/ 009563
PCT/ US2003/ 022462 H ,N N C(O OEt NN Conpound FV; H

RV

p is 2; and one Rgis in an ortho position and the other Ry is in a meta position.

In another embodiment, the compounds of formula (Ic) are the compounds
of formula (Ia) and pharmaceutically acceptable salts and hydrates thereof, above.

Tn another embodiment, the compounds of formula (Ic) are the compounds
of formula (Ib) and pharmaceutically acceptable salts and hydrates thereof, above.

Illustrative compounds of formula (Ic) are:

H

ll\ll/ >_®
y/

N<N|

Compound FF;

H o
4
N \N

Compound FG;

H
N’N
i|
N~

/ Cl
N

Compound FH;

H

“/N@—Br
/

Ny

Compound FI;



,N N / C(O-Ov N Conpound FW H ,N jj ~/

C(O-0n-Bu 5 NON Conmpound FX; H ,N jj /,~~COSH
wWoORM4@mspbund FY; H , N N, \ C(OOi-Pr N 1BCT/US2003/022462

Compound FZ;, H,N N / COOBn N Conmpound GA; 57

WD 2004/ 009563 PCT/ US2003/ 022462 H ,N NL / C(O O CH2

N A Conmpound GB; H Cl
O
Ny’

Compound FJ;

H
_N
N
) )—@—OCH?,
N\N

Compound FKj;

H
N/
\ >—< >—OCF
N/ 2

Compound FL;

H
N/
J] F
N~ % < >

Compound FM;

H
~N
N
I />—©'CH3
N\N

Compound FN;

H
N
N/

Compound FO;
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N ILCOOPh N Conpound GC; N - jo N,
OCH2 d 5 N Conpound &O; / G H.N , /
B3 N Conmpound GE; H,N N C(OOn-

10 Conmpound G-F; H "N N, C(OOn-CaH s

58 WD 2004/ 009563 PCT/ US2003/ 022462 H , N
O NON R

H
II\II/
N7

Compound FP;

25 I
08“2\@5'

Q

H
N/
Il NO
N 7 < > 2

Compound FQ;

H
N/
\ )—@NHC(Q)-Me

Compound FR;

H
N/
! )—@~NHC(0)-NH-M9

Compound FS;

H
N/N
I ,>—©—C(0)-NH-Me
N\N

10 Compound FT;

H
NN
I )—@—C(O)-Me
N~y

Compound FU;

56

Cs HPGT/US03/022462

Compound
I/
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Compound G4, H N,N2 N-- / CCOON NS5 Conmpound

d; H ,NN C(OOCCH2CF3 N Conpound GJ; HO ,N _
WQR@OOMBLCH2- N N Compound &K, H'N N C(O OCQrrZHR20MEH)22462

10 Conpound G.; 59 WD 2004/ 009563 PCT/ US2003/ 022462

HO,N NN Compound (H?M ,O H O N NON

N »—@—C(O)DEt
N-N

Compound FV;

H
N/N
1 )—@—o(owm
N\N

Compound FW;

H
NN
I )——@—0(0)-0-n-5u
Ny

Compound FX;

H
N/

\ >——< >—COH
Ne? 2

Compound FY;

H
N/N
M )-@-C(O)o-i-Pr
Ny

Compound FZ;

H
E ,>—©—C(0)O-Bn

Compound GA;
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N, N O Compound G\;, HN~NII ,,D,~0 D N, N5 Conpound

GO HO ,NN,cHCF2CF2H NN Conmpound GP; H O NON
wWQB04/0095600 10 Conpound GQ 60 WO 2004/ 009563 PCT/US2003/022462

PCT/ US2003/ 022462 H OHMION N CH3 0 "~Oy CH2

Conpound GR, H O .NNWNCF3 CF3
" il ,>—<?\‘—c:(0)o-o|42
h A

Compound GB;

=

H .
N/
I )-@—C(O)O-Ph

Compound GC;

H
N/N
U />—©—C(O)O-CH2 ol

Compound GD;
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H

N/N
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N\N

Compound GE;
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10 Compound GF;
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Compound GG;
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Compound GS; Br HO/ N-~-N\ N-, 5 N Conpound GT;

HO NON NN aBr Conpound GJ;, HO NON~/ O'CC13 N
waodomseind GY; 61 WO 2004/ 009563 PCT/ US2003PORREBA3/022462

HOONN 11 N~ N Conpound GN H O W-NN~ O

Compound GX;, HO NN

H
N/
oo

Compound GH;
H
N/
J o

5 Compound GI;

H
N/N
N @‘C(O)OCHZCF3

Compound GJ;

H
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N a
U2 C(O)OCHZCHZ—N\)

Compound GKj

H

N/N
Y ,>——< >—C(O)OCH20H2—NG
N\N

Compound GL;
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5 N Conmpound GY; HO NNNON~ ~ O Conpound &; H

0O WNNON- '"."O H 10 Compound HA; 62 WO
wQoe4NeBe563 PCT/ US2003/ 022462 H O NON |1 / PCHUBR00D3/@2462

NON H O> Conmpound HB; HO NONII / \ / Nin N~NH

N Conpound HC, HH’N / OEt NonN 5 Conpound HD;

N 0
N/
N—N

Compound GM;
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N~ —
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Compound GN;

Compound GO;

H 0
“/N%/CHZCFZCFZH
N\N

Compound GP;

H 0

NS

10 Compound GQ;
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HC N"NNomi F N Conmpound HE;, H NO2 NNII / C
N, N 10 Conpound HF; 63 WO 2004/ 009563
WOEDAOBED3/ 022462 H Ove NN |1 \ / Ove NONPCVES2003/022462
ConpoundHG HNN- NNXDO ConpoundHH H NON 5
N N Compound HI; H N ~-N -

@M@Y

Compound GR;
H 0
N/N
) CF3
IR i
CF3
Compound GS;

Br
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Compound GT;
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10 Compound GV;
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N NIN Conpound HJ; M M O/V-Me ON,N- NJ N~-N
O 10 Conpound HK; 64 WD 2004/ 009563

wEOABEEO3/ 022462 /H H cN NON - NJ N, N O CorgyDURZN03/022462
HL; H NCompound HM H O ,N1I1 />NPh 5 NH

Compound HN;, N H O NON - i N N Compound HGO, H NON -
O\ H O
N 0O
N/
N\N o)
Compound GW;
H 0 |
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N, N 10 Conpound HP; 65 WD 2004/ 009563

PCT/ US2003/ 022462 H NN OS N,N O Conmpound HG H N, N
A2W4Mp9562 n- C3H7 0 Conpound HR;, H H N N N, NeGI/0852003/022462
Compound HS; HH i NON N NON O Conpound HT; HI H
NN - S'N NN/ 02 10 Conpound HU;, 66 WO

2004/ 009563 PCT/ U$R003/ 022462
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Compound HB;
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H NO,
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Compound HF;
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HHWN NNO2 Conpound HV/; HNNH\ F NN- o
Compound HW N N- O I F N~ N\ H 5 Conpound HX;
WoR200M0®563N, |

NN HF Compound HY; H NON O PQI/HS2008022462
Conmpound Hz;

67 WO 2004/ 009563 PCT/ US2003/ 022462 H
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H NONO/ NON_ NCO2H 5 H Conpound IB; H .N/

N~/ _~j NN H Conpound ICC HNON- O/ Il / NN
WOR@HEGSEH H 10 Conpound | D; 68 WD 2004/ 00958GT/US2003/022462
PCT/ US2003/ 022462 HNN- O/ N \ NE H Conpound
IEE HNNO N NHi-Pr Conpound IF;
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Compound HL;
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Hi-Bu N'NO4 J:Dr NON NS5 H Conpound I1G H n-Bu
NN NNH Compound IH, NH O/ CH2CO2H NLN - N H 10
w@eompowsas | 1; 69 WO 2004/ 009563 PCT/ US2003/ 02P4BRS200B/022462
Owe - O/ I N-N\ N~NNi:,* HConpound IJ; H
NON O NNHOWw Conpound IK; H N~-NO/ I 11 -'
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NON N\ O H 5 Conmpound IL; H.NO N M Conpound

IM HNON ~01-0 Il , N, 10 Conpound IN, 70 WO
wWQOM4HB8H63 PCT/ US2003/ 022462 0 H NH N ' N NACT/US2003/022462

Conpound 10; H O / i-Pr I N'NNNN\ H Conpound

IP; H On-Bu om>~NNH 5 Compound 1 Q
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HO SO2NH2 W-N NN NJ: r H Conmpound IR, HO -CO2H W
-N NNNH 10 Conpound IS; 71 WO 2004/ 009563

WEIMOBED3/ 022462 H NN - Il -O-NH N, N O RCT/US2003/022462
Compound IT;, H -N Il NHNNNN O--H Conpound IU;, H
NON N~ > OCH2 N 5 Conpound IV; H
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N N~>-aQ(CH2)3 N Conmpound ITW HOI NNOi:: C
NON N H 10 Compound 1 X; 72 WD 2004/ 009563

wWERIAOBED3/ 022462 H N/ | C NON _ ON H Cl rPCDORmORCR2462
lY; HF NON __ O/ I N~NN\ HF Conpound 1Z; H N
--N NN HN 5 Conmpound JA;, HCH3 NOCH 3 NON

Conmpound JB; HCH3 NN
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[l / CH3 N Br 10 Compound JC, 73 WD 2004/ 009563

PCT/ US2003/ 022462 H CH3 N'N 11 CH3 N Owe Conpound
wamo4hskB ,N N-_ ~ O CH3 CN Conpound JE; PCF/UBROBB/22462

HN O NNN OS5 CN Conpound JF;, HNON _ HN NN O CN

Compound JG N NHN HONNNOCN 10 Conpound JH;
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74 WD 2004/ 009563 PCT/ US2003/ 022462 H S NN - HN-C~
N NNOGOCN Conpound JI; HC N'NO 11 NON HN
w@oorposa3 JJ; H Me NON _ 0 N, N\ / HN 5 Conporrns200¥922462
HONOCd NONHNC Conpound JL; H W-N O NON HN Q
/ Et 10 Conpound JM 75 WD 2004/ 009563
PCT/ US2003/ 022462 H NON O NON\ / HN ~/ M
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H NON - ONONHN/ t-Bu Conpound JO H ~11 N 5
Conmpound JP;, H NN O N/ N Conpound J@Q H - N N Ow

wWORN4/00B6Lompound JR;, and pharnmaceutical |y acRepusishz022462

salts or hydrates thereof. 76 W 2004/009563

PCT/ US2003/ 022462 4.4. NMETHODS FOR MAKI NG THE

5- ARYLTETRAZOLE COVROUNDS The 5- Aryltetrazol e
Conpounds can be el i/Ag\conventi onal organic
synthesi s and/or b : @M 'Wrative

met hods. GCener al odeduresf or hesis 5 of
aryl tetrazoles are provided ing’ Bu , RN,

Conpr ehensi ve Heterocyclic Chemstry Vol. [V, pp.
664- 668 (Katritzky et al. eds., 1996). 4.4.1. METHOD A
The 5-Aryltetrazol e Conmmutipleurf I¥;0or mula (1c) wherein
Rl is -H can be obtained by contacting a conpound of
formula Awith an with an azide (e.g., sodium azide
10 ("NaN3")) at reflux, (e.g., about 100 C, in the
presence of zinc brohide ("ZnBr2") @\9 water as a

sol vent as shown bgHdyw i eme A pounds of
formula A can be oft & ciagA Y (e.g.,
conmercially avail abNe fr Si g -ﬁldrich Co. ,

O

Compound 1U;

H
1} >——< >—OCH2
N\/

Compound 1V;

H
N/N
\ ,)—@—0(0142)3
N\N

Compound IW;

H o Cl
O
N7 N

H

Compound IX;
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http://ww. si gmaal drich.com or made readily by those
skilled in the art. A representative procedure for

wo@bicaiomsnyy a 5- Aryltetrazol e Conpounds of for neCEHU$1003/022462

froma substituted 15 phenyl nitrile in the presence
of sodium azide is provided in Sharpless et al., J.
Og. Chem 7945-7950 (2001). R1 a3 - NC R3 ZnBr N
% A Formula lc
Schene A A 5- Aryl flet pazd gormoupdhof) formula (1c)
wherein R is -CO2RM -CreR5, A 20[ - C(O N(R5) (R5)
can be obtained by contacting a%-Ar(ylltetrazoI e
Compound of formula (lIc), wherein R is -Hwth an
acyl conpound (e.g., XCO2R4, XC(O R5, or
XC(O N(R5) (R5), wherei nCoxmpsuBd I¥s C ) in
triethylamne (NEt3). 4.4.2. METHOD B I n anot her
enbodi ment, a 5-Aryltetrazol e Conpounds of formula
(lc) 25 wherein R is H can be obtained by contacting
a conmpound of forrmulfa A wth andz\zi e.g.,
azi dotri net hyl si | ("THBRA)) an atal yti ¢ anount
of dibutyl tin oxilfles @/ ng’ ef | uxi ng
tol uene as a sol ventNas strown bef{low i[n Schene B.
Met hods for 77 WD 2004/ 009563 PCT/ US2003/ 022462
obtaining tetrazoles fromnitrites and TMSN3 are
provided in, for exanple, Curran et al., Tetrahedron,
1999, 55, 8997-9006. Rq CempeundNEZsz N R Bu2SnO NON \
/ 3 (R2)n PhMe/reflux (RA A Formula Ic Schenme B5 A
5-Aryltetrazol e Conpound of fornula (Ic) wherein R is
-C02R4, -C(OR5, or

H o)
-
/
N<N HN

Compound JA;

CHa

Compound JB;
CHj

L
N/

Br

Compound JC;
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-C(ON(R5) (R5) can be obtained by contacting a
5-Aryltetrazol e Conpound of fornmula (lIc), wherein R

WO 20044009863 h an acyl conpound (e.g., XCO2R4, XCPCH/BS2008022462

XC(ONR5)(R5), wherein Xis Br or ) in
triethylamne (NEt3). Wiere R5 is -H, protecting group

chem stry can be usedqy 10 4.4.3. M C The
5-Aryltetrazole Co ds or (lIc) wherein RL
is -H can be converfie t et IGz0l e conpounds
of formula (la) by dbmiact!i t he compound of formnula

(Ic) wherein R is -Hwth an@hikyl chlorocarbonate or
carboni c acid anhydride 15 under conditions suitable
for the formation of a carbamate as shown in Schene C
Met hods for obtaining ceohpsan@dDirom am nes and
carbonates are provided in, for exanple, Raucher et
al ., Synthetic Comrun. 1985, 15, 1025. For exanpl e,
illustrative conmpounds AA-AZ, BA-BZ, - CZ, DA-DZ,
EA- EG can be nmde usik‘pg th met h}d_é%& CO2R4 R
CLCO2R4 NN N, N\ IN7 ™S %I / (RR2)n (R2)n
Formula Ic Fornul a \g 40 N 78 2004/ 009563
PCT/ US2003/ 022462 .4 4. METHIOD D In anot her

enbodi nent, a 5-Aryltetrazole Q%n'pound of formula (1b)
wherein R is -H can be obtained by contacting a
conpound of fornula B w QongpoimdsIEystituted aniline
(e.qg., 4-nmethylaniline or 4-methoxyaniline) to obtain
a conpound of 5 fornmula D . The conpound of formula D
is then contacted with azide, (e.g.,

azidotrinmethyl silane " TMSN3")) and #—Tatal yti c anount
of dibutyl tin oxidgA 2 BN 'quing

t ol uene as a sol venf] {ow ir—5Schene B.

Met hods for obtainingNtet aZol espfromnitriles and
TVMSN3 are provided in, for exagple, Curran et al.

(see, e.g., section 4.4.2, above). H2N & R2 O

[7
’,

Compound JF;

N HN o N
N~ \

/

N~ O
CN
Compound JG;

H N —
N~ PN\ 4
iy N
N~ o)

CN
Compound JH;
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NCCOCl NC- GNH_R2 D BRLONN- O_ _ N NCGCN
HR2 TMSNB N, / \ / GCNHaR2 ' 10 DFormula Ib
wbedvaire9sks To obtain a 5-Aryltetrazol e ConpoundP@f/US2003/022462
formula (Ib) wherein Rl is -CO2R4, -C(OR5, or
-C(ONRS)(R5), a 5-Aryltetrazol e Conpound of fornula
(I'b) wherein R is -His contacted S-wi th an acyl
derivative (e.g., XCoeR4, XCSLO %Nﬁt\zﬁl‘(@ N( R5) (R5),
wherein X is Br or0)\Ii 8t hyl am'ge—(NEt 3) to
. of formula (1b).
Were R5 is -H protecting gfoup-chem stry can be
used. For exanple, illustratiNconmpounds EH FE can
be made using this nmethod. 5-Aryltetrazol e Conpounds
can have asymetric centers and therefore can 20
exi st in particular enan ogmound Mnd/ or di ast er eomeric
forms. A 5-Aryltetrazole Conmpound can be in the form
of an optical isomer or a diastereonmer. Accordingly,
the invention enconpasses 5- | tetrazol e Conpounds
and their uses as dedtri bed ein in the form of
their optical isomy-d\ di #sFa eo rs, and m xtures
thereof, includinglh pa -@ { ur e Q addition, one
or nore hydrogen, irbon @ theHNf ab5 25
Aryl tetrazol e Conpound can be repl ac&-y an i sotope
of the hydrogen, carbon, or other atom Such
conmpounds, which are enconpassed by the present
i nvention, are useful as Cq‘@s@ﬁ&d&%and di agnostic
tool s in netabolism pharnokinetic studies and bi ndi ng
assays. 79 WD 2004/009563 PCT/ US2003/ 022462 4.5.
PROPHYLACTI C ANDY OR THERAPEUTI C USES OF THE

5- ARYLTETRAZOLE COMPOUNB®\ n accordance with the

i nvention, an effeq{,kbl;e a‘ ofzoi a 5-Aryltetrazole 5
Compound, or a pharﬂa 2t @ OXpPoOSi/EFyn conpri si ng
an effective amount™oN a 5 HN—@

Compound JK;

H
o) Cl
O
/
N~ HN Cl

Compound JL;

H 0
-4

/
N— HN-@Et

Compound JM;
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Aryltetrazol e Conpound, is adm nistered to an anima
in need of treatnent or prevention of an inflammation
waole@easss3 a reperfusi on di sease, or hyperuri cePCHUS1003/022462
one enbodi nent, an effective anmount of a
5-Aryl tetrazol e Conpound can be used to treat or
prevent any conditHon that is treatable or
prevent abl e by i nRiFb{ti nt ’ne oxi dase. Exanpl es
of cells 10 that @x ne gxdase include, but
are not limted to,"N ung) veidN—s dg¢ i nal cells.
Exanpl es of conditions that are tr bl e or
prevent abl e by inhibiting xanthine oxidase include,
but are not Iimted to, an inflammtion di sease, a
reperfusi on disease, or Gomrawdi i a. |1 n anot her
enbodi nent, an effective anbunt of a 5-Aryltetrazole
Compound can be used to treat or prevent an
i nflammati on di seasg, a reperfusion disease, or 15
hyperuricem a. Exanples of inflsmmation di seases

i ncl ude, but are Not\ iy d t4, chronic inflammtory
di sorders of the Noifts Zf udhng ATTNritis, e.g.,
rheumatoid arthriti s and ost B8%4r Ny STEWespiratory

di stress syndrone; inflammuatory bowet di sorders; and
inflammatory | ung di sorders such as asthnma and chronic
obstructive airway disea%%qgﬁﬁddﬁ?annatory di sorders
of the eye such as cornea strophy, trachoma
onchocerciasis, wuveitis, synpathetic ophthalmtis,
and endophthalmtis; inflammtory disorders of the
gum e.g., periodontitilg and gingivitis;

tubercul osis; |eprosy;,  NMflapaatory di seases of the

ki dney i ncl uding gl orier K - Liosi-@nd nephrosi s;

i nflammat ory di sorder NgQff th& s#in including acne,
sclerodermatitis, psoriasis, eczema, photoagi ng and
wrinkl es; inflanmmatory di seases 25 of the centra
nervous system i ncludi ngcéhpSui®lpf ed

neur odegener ati on, stroke, neurotrauma, Al zheiner's

di sease, encephal onyelitis and viral or autoimmune
encephalitis; autoi mune di seases i ncl uding

i mmune- conpl ex vascul iHis, system c |upus and

eryt hemat odes; syst g egﬁ hemat osus (SLE); and
i nfl ammat ory di seas -.:t such as

cardi ornyopat hy. 30 npl & foi tory bowel
di sorders include, but are not limt , ileitis,
i ncluding, but not limted to, regio Ileitis;

colitis, including, but not limted to, wulcerative
colitis, collagenous/ m croscopic colitis, and
enterocolitis; Crohn's diggapeundP@; pouchitis. 80 WO
2004/ 009563 PCT/ US2003/ 02246 Exanpl es of reperfusion
di seases include, but are not Iimted to, shock and

H
Lo
/ )
N\N

Compound JR;

and pharmaceutically acceptable salts or hydrates thereof.
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sepsi s. Shock can be septic shock, e.g., grampositive

bacteri a-nedi ated circul atory shock, gram negative
whawumodses nedi at ed circul atory shock, henorr hapgT/US2003/022462

shock, anaphylactic shock, shock associated with

systemic inflanmation shock ted with

pro-infl 4rftvat MTyQSéTQ]ﬁ %iﬁgf IH¥k associ at ed

Wi th system crANYAnkib .4 ¢=ome (S RS)

The 5-Aryltetrazol e Cbnpounds can al so be used t

prevent diets-auitetrpzale Campeyndsican e magde WSIHS§O%YF@8R1131 organic
sylbtggsllils: zfr@Zocf bér tge gol?({vﬁ{l% 11315&9%\%%&3% 'd&:g?aﬁ r&fea@es for the synthesis

enorr

of aRa Rl alss Sre pi&ﬁﬂgd e Butle/RON. hé’bﬁzpyehemfzgﬁﬂezfemdyuhceChemzsz‘ry Vol.
(particularl ney or liver failure), or systemc

IV;WI@%@@&K?&@@D@%@ dgsyhfi0ne. Ot her exanpl es of 10

reperfusi on di sease are disease arising fromcell or
solid-organ trg ?ipl hgioPa cardi opul nonary bypass
surgery, conpar %ﬂigyﬁgrvne, crush injury,
spl anchni brein Ry is -H can b
infarcti olﬁl aén%‘gélfr 82 IE%%?(){A; Hﬁes o?%‘% S?@cﬁ% a 157 can be
oUtal’iﬁédJ@econWhng aeonpbutnd of ﬁ)ﬁdulB(A w@huhwﬂlummdey(@ s, sodium azide
ndrone; idiopathic hyperuricem a rice
CNeNe) ataaflihde ad iepigpt 186t S}aélfthem*i‘FSF’é‘c‘:F 43 mcu*i‘ §58% Bznbr) using
w lea%r 0'1\96?1 }ﬁ)% Befow i E Séeares. Peompbieisdt¥ormula A can be obtained

verac IVI ypoxant hi ne- gauni ne _
comhﬁamlany i(d gsyd)rhmm:ﬂlzyr asiatlefioni Sigmp-Aldrich Co.,

ht u o ZSlgnggg@P a%%’ def1g) e%%/ﬁy%e%fegghﬁ Cegq(}g N representative
pfo@%iuredfo? Obtablith @tAll t@@rﬁz%‘ije & 8mp&undk BF Qirehula (I’U)eﬂr(ﬁhd substituted

ynphoi d o iférative hyperurlcen1a renal
phmgrhta’mls ini ﬂlelpyqzsenwofcsedlum azidecis pehvided 1B harpiess ef ¢h.e@rg. Chem.
progressive renal insufficiency, acquired
w%ﬁﬁgﬁﬁgbbgﬁal 20 insufficiency, drug related rena
i nsufficiency, and endogenous renal production
di sorders. Exanples of tunor-lysis syndrone include,
but are not limted to, tunor- lysis sydafone

resulting fro mot her apaNy eat nentN—+N1 pa ts with
cancer, iNe | Ny not—ggnrrEd ﬁthgbakgzigk—R3

I yrrphorms sSnma ceI . ungZ Fcer rea ancer.
In one enbodi B, the v@siellysis syndr orre(stn t hat
which results fr n1chen0therapy, 25 particularly for
treating cancer.” 4.6. METHODS FOR ADM NI SFrumutncDye
to their activity, the 5-Aryltetrazol e Conpounds are
advant ageously useful in \ ry and hunan
medi ci ne. As descri bed abo&ghg@ﬁQQS Aryltetrazol e

ACRAABS o R Cortisdindlof Fstinulls @e)twingeiarR s eUOsR4, YIRS, or
i nfl ammati on di sease, a re&erf usion . 30 dl ase,

-G@)él(&s)(l&émbemh@meé@mqq elinaal5 A ylisitazhle Gampdypd of formula (1),

GRS 5 BB L eoke xComoup et )
vﬂﬁf@i’ﬁ KXSie Brar Cl) in trlethylamme (NEt3).

vk a

4.4.2. METHOD B

In another embodiment, a 5-Aryltetrazole Compounds of formula (Ic)
wherein R, is H can be obtained by contacting a compound of formula A with an azide,
(e.g., azidotrimethylsilane (“TMSN3")) and a catalytic amount of dibutyl tin oxide

(“n-Bu,Sn0O”) in refluxing toluene as a solvent as shown below in Scheme B. Methods for
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20

pharmaceutically acceptable carrier or vehicle. The
present conpositions, which conprise a

wG20mpheses r azol e Conpound, are in one enbodi MEPCT/US2003/022462
adm ni stered orally. The 81 WD 2004/ 009563

oA P SR TN ST RSPl B e

Tétedhedroma 4PY% 55899779005, on or bol us i njection, by
absorption through epithelial or mucocutaneous

linings (e.g.,=exal nucosa, rectal, and,fhtestina
mucosa, %@4@_@ be AMSN st er e(N"l‘ oge Wi th
anot her thera I C ggentB Aggjnlstrﬁ n y R3
system c or Iog%% Vario y ﬁllvery “Byste

known, e.g., encapsul ati P hosomes;| (Rﬁ

m croparticles, Am crocapsul es, capsules etc Pnd
can be used to administer the 5- AryItetraEBF'@“la ¢
Compounds. Met hods of adm nj tra ion include, but are

not limted to, intrader maP MRS anuscul ar,
i ntraperitoneal, intravenous, subcutaneous
Al NAFARAGAb e c%mp%uﬁ@bffo%aia,a@%m@hmgélfdozm —C(OI)Rs,
i ntracerebral, "i ntravagi nal, "transdermal, Tec E

G(ﬁ})bTﬂést)(&sh carpbe olspined by pontagiimeta TAirpitdisazolo (Idmapoaad of formula (o),

wRgR RN R T S er RO e 000 RARUE: of RGN RI®S),
whe@iiX 6E€Br oRdIYiN bridthydhhPe (WEL). Wakk R; iant Bﬁaté&ﬂng 38Sup chemistry
of the 5-Aryltetrazol e Conpounds into

cg® begtssdr eam I n specific enbodi nents, |t nay be
desirable to adm nister the 5 15 Awyltetrazole
Compounds locally. This may be achi eved, for exanple,
and not by way of Ilimtation, by |ocal infusion

and | n. by |ocal inf)
Conj unct i on w 5" METEEC 2 ng af et surgery, by
injecti b th t .
Suppos! ¢ o7 oA i Copoui b bl G rip i can be

chifeft8d &f S-Qrﬂ@é'tfhﬁéle ceﬁﬁoﬂﬂfs@f%mﬁﬂa ggﬁ)}a&drfﬂ% the compound of
mat eri al, including nmenbranes, such as sial as

forevs Geyesherein Riii &l sv1th2m allley] ehloregarbomatsou |cm®nm§,amdt anhydride
B e U A ST Y

foy Wbtaklh e cArBbiinGtes FOA zuﬂllnséland datorueR tafd iulided in, for example, Raucher
i ntrathecal, and epi dural eﬁgctlon I'ntraventricul ar

el afj, Spntheric Gerympe. 19881 5,i1023.ebonsxample, Hlusieley sonmounds AA-AZ,

BiEhY A P P B BhRSEER IR o5 o

can al so be enpl oyed, e.g., by use of an inhaler or
nebul i zer, and fornulation with an aerosolizing agent,
or via perfkion in a fluorocarbon or sy

pul monary—dur f I'n cert%)n enbodlnﬁntg%}the
5-Awy|tq$rq}eL%§?§§pqqp - N R
N | NEt3 N\N \ I / 3

(R2)n (R2)n

Formula Ic Formula Ia

L |

Scheme C
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can be fornul ated as a suppository, with traditiona

bi nders and exci pients such as triglycerides. 30 In
wap@ihesseenbodi ment, the 5-Aryltetrazol e ConporeiiESmas022462

be delivered in a vesicle, in particular a |iposone

(see Lang ne 9:1527-1533 (1990) and Treat et

al ., Li po‘gﬂﬁec E)ﬁher apy of Infectious Disease

and Canceg, a%laiheii 81¥1b§mgleﬁ5%. ﬁﬁ@l&&%ﬁﬁé Cohﬁ)otﬁ@d oiaﬂ?oﬁhﬁ‘ﬁr(Ib)

enbodi nent, the 5-Aryltetrazol’e Conpounds can
whierkinReriedH c36 be ebained yrcontaeting @taasengdyof tf@muaasBéVlth a4-

s s 0 G0 5 @I Priias 65 s i MilinR Lo il o ffound of

foyalila . T colnbouhd 8f fokAGHI” is @iéih&fonﬁa@téﬁ rgik &Qder €. gas e
ens discussed in the review by Lan Sci en
a@%snmﬂwlala@%(“(ri\m;”)w atfeatqlmamwwt eﬁglbem @HlOM(“H-EUZSHO”)

. b d
YN AT
telrd2Bd9) froMuethivel A d M SIN; are pusd@sdyinSfor oRAnpIEIGGYdn @l (see, e.g.,

Saudek et al., N Engl. J. 5 Med. 321:574 (1989)). In
sestion Ads2, €k ment , pol yneric material s can be used

(see Medi cal pllcatln-~ of Control |l ed Rel ease
(Langer and Wse ed@N ~RLont r ol | egd=H} ugﬁ
|| a P a¥a asla R2
as,

b1 0qy@LIEPT b\ Locpr ug Phoddict Des orca

Pepp
I\/acrom)I SCI. Rev. Macromol. Chem 23: 61 (1983); Levy
et al. BC| ence 228: 190 (1985); DurlngRet al ., Ann.
Neurol 351 (1989) and Howard et al/™1 10 J.

rgn 71 1989))TM9N3yet a er d| rrent
N§ aced R2
prox ty of a 5 get of t he 5- AryIteNazoI s Con'pound

theDgpi nal colum or brain, thus requighiigiaGh' Y
a fractl on of the system c dose. The present
conposi tions can optional | SchemerD se a suitabl e anount
of a pharmaceutically acceptable carrier or vehicle
so as to provide the formfor proper 15 adm nistration

%@Emes Aéﬁde az%ltf&bo gaﬁﬁm&ﬁeﬁﬁﬁal ?%@fc‘%{ R, &-CO,R,, -C(O)Rs, or

I qui such as water and
-C@INRE)®RS)S m&-séeryhétrqzetermmpqudazf formiyla (lbbwhabine& isr-H is contacted

synt het r}% raltl E%ﬁrekghzﬁﬁ Rg&?ﬁ 5 qF %@(O}ﬁgﬂsﬁ?? v(v)herem XisBror

a@m1 Tb). Wh
ogj;@atl i Mﬂlﬁ@{gw@%%&%&@s 1t§taézo[he(:o GBI a (Ib). Where

sta paste, talc eratin, I0|
Rsiis +H,a1rouactam granpl chemaistry kan b ysed0 Faﬁ@iamnha ﬂhwt,mtlw egnypounds EH-

Fiff‘b' e e B en adm i st ered to an ani mal
taP: phar n%ggy;lée%rgéglg COI%%SEH(?StgaIeI have a{sleymrrr?etx% cé/n%ers am? therefore can
exist in particular enantiomeric and/or diastereomeric forms. A 5-Aryltetrazole Compound
can be in the form of an optical isomer or a diastereomer. Accordingly, the invention
encompasses 5-Aryltetrazole Compounds and their uses as described herein in the form of
their optical isomers, diastereomers, and mixtures thereof, including a racemic mixture.

In addition, one or more hydrogen, carbon or other atoms of a 5-
Aryltetrazole Compound can be replaced by an isotope of the hydrogen, carbon, or other

atom. Such compounds, which are encompassed by the present invention, are useful as

research and diagnostic tools in metabolism pharmokinetic studies and binding assays.
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preferably sterile. Water is a particularly useful
vehi cl e when the 5-Aryltetrazol e Conpound of the
WO 200945631 | s adm ni stered i ntravenously. Sal i PE€T/US2003/022462
sol uti ons and aqueous dextrose and glycerol solutions
can al so be enployed as |iquid excipients,
particularly for 25 injectable solutions. Suitable
phar maceuti cal excipients al so include starch,
gl ucose, Haéct oPROBHYVIANCTIGANDIOR THERAPEUHC tUkBS! ,

chal k, silica ©F THHOSHARYETEARAZOLE ¢OMPOUNDS
nonostearate, talc, sodiumchloride, dried skimmlKk,

gl ycer ol , Tpaapydaaoewity lilyeciakentival &1 effectivb amolnt G M‘ﬁtetrazole
like. %he pr esent conp05|t|ons if desired, can also

Coppound, o RYRTBARSHERAL CoBpoSiiian qql@r@rngeamfﬁqcflw argount of a 5-
AR aS0le @on@ﬂuﬂ&flfs g 5%3%? 10 & olﬁ&al Fﬁ}&%& oF Eeatment or prevention of

conposi tions can ta
arg uﬁhannatmnshseamquaeﬂmmohalhﬁeeﬁes or ]Dy;iehﬁiceﬁﬁé | Bldhe embodiment, an

sul es, | .es. containing Iqu|ds powder s,
gl O b Ao S wbb%gseslde frgafor prevent any
c@l{ﬂi‘ﬂléd Pabis tﬁﬁfaﬁ&@r?rev%ﬂﬂ’aﬁbé%y 1?1%1%9&%@% fitiine (9{1da%s@ fyiﬁamples of cells

other formsuitable for use
ﬂ@bmsssmamhmﬁ;omdase hE:llfdar bntaie pot lnaipslitbglufg divee, agad intestinal cells.

No. .5, 69 . O her of sui tabl e
D Ieh S L CRLA s 3t i R DI B enibls DD i sepine oxidase
r I
P S A Pllanho BB AR o ,15‘?%?%82@
hyyejceniiac br pwitler etbhdineint ab\effectier amamt of a Solwltetrazole
nbodi nent,, the,5-Aryltetr zoIe npoungs are ) )
PR IR Rpe 1R 0l Bt hE R SRR R R prpetusion, discase, or
hessresantia.on adapted for oral admnistration to 5

human bei ngs. ﬁ?OSItIOhS for oral delivery may be in
the form @ﬂamalsse mﬂmmw@ﬁgdssea@qmw bet agé het limited to, chronic

B0 A0S i BTl g RN oG 2 PR B ama

ostesaptisitis] refHEr ARy d@@ﬂ&ﬁs’isyﬂdm driflaih oROdW e disofders; and
exanpl e, . sweeteni ng agents such as fructose,

inglapunatarydues @9@@%191%1 as 3sthporchgrare ebsructive aigway disease,
nﬂﬁﬁﬂﬁﬁtmyrﬁlsa)rﬁéljs o?{he\%{g E@Jhg‘{s%%ﬁleap(ﬁys&gél;i}é érailgoqgg ro'ngl%cercmsm,

=

agents; preservi ng agent
upditis, sgme atheitabphthgimiti, alhﬂ mdopbmalnatls dnfladvimatey dfsorders of the gum,
where in tablet. or pill form conpositions can be .
¢.8o REBAANE LY and Gingf Vi F@gr%@qs&a %‘Eﬁya 407 patae! the kidney

1&ﬁﬁﬁﬁ%§l@ﬁ%ﬁflbﬁ@bﬂtl§ &gf'ﬁcfpp YS! 6g‘>ﬂapﬁ19éﬂlgr1§' (ﬂ%}e@eﬁ U? @g:sgﬁqncluding

action over an exte
aqrey seebdemabil msoesis aczemmnpl]notga@mg ashwtinklas;liyflanibtoey diseases

i Vi ng.conpound, are i.tapl e for oral
of ik 4! SRRR S vt nelnias ATt AR negadeegiesttiony sioke,

r .
nclgtgryilrﬂ,gfléf g%lkﬁ?ﬁltelﬁgdfg?élésl %géaé%%%%ﬁ@ 'dﬂvﬁ :V{:fgl dragid Fﬁﬂﬁﬁﬂg Encephalitis;

agfppnueedis¢rscsigelidingimaymaiconphpxosistilisis, s}lstemlg hupas and
e eernga oc%s s-l}-/gtee%ﬁc u%lué \e/ry{ en%ltoasag ?éﬂg), gﬁac{] inflammatory diseases of the
heart such as cardiomyopathy.
Examples of inflammatory bowel disorders include, but are not limited to,
ileitis, including, but not limited to, regional ileitis; colitis, including, but not limited to,
ulcerative colitis, collagenous/microscopic colitis, and enterocolitis; Crohn’s disease; and

pouchitis.
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provide an essentially zero order delivery profile as
opposed to the spiked profiles of 1imedi ate rel ease

wo oroabEb3 ons. A tine delay material such as gP@T/ERINN3/022462
nonostearate or glycerol stearate may al so be used.
a al CO@&ﬁprtl(%s%ﬁ‘e stoR{idd&s ShAERbat L AblirRiédtos siwiok and

20 as manni t'o ctose, starch, magnesium stearate,
sepsiQ$huck sachwpiinshork) ¢.gl gom msqummggjmﬁﬁlfgg} sisdatary shock,

srang g o SRR e el B ORI SHcks Blaphylacti shock,
shoSPAROUALSE vAds nrlfi@fn!ﬂﬂdhﬁﬁﬁﬁn, Jhekk hsybeiated mtlspro-inflammatory

admnistration. Typically, conpositions for
cytokifespareishosk agsotiaied tyith systemie Byfsnimaoryrasopgs HEgiaR; SIRS).

Thegﬁq- e?lu?zra?ﬁg(%@o%%ng%?%gﬁﬁa@esﬁgx 1o él%t@erﬁ %gﬁgét' didcARfori&Yock, such

. ol I g agen ositions or
as shBL¥ asBiEkul 6t grahi RBatikRyand i pasitiye sdpsis) walanag

ocal anesthetic such as l|ignocaine to |essen pain at . . .
hermd‘rdlagb,thalminJWeanaﬁ’]l‘éléﬂso‘FVtOkl®H’é‘?‘HP‘Ptb?ra?¥a @f&%%g@ edpgrieularly
..are suppl.i.ed .eithe =1l 'gﬁsﬁmgfw@é‘l'@ﬂhliék les of
kidpey ?rslH%EQad o) Prte ?)Creﬁgr;a”rp Léér,y‘}g%@} y | yophi | -
repBRUESH diQ6aswRtLdisdak € ristanfromt detitoe solid-ergan tramsplagation,
seal ed container such as an an‘p}g}gl e or sﬁ\chette1 .
caritiogillramiaryyb YIes SEEaRY QOJIRSFIMERt XPETOTR STUsh 33U, Splanghme
. 5-Aryltetrazo . - adm ni stered by
1sc ?’i’f‘lﬁgf"%‘?’#usf e1§‘§/8 anaggﬁ?%?%%é%{%&g or exanmple, with an _
i nf usi onERehples of hyyiechuritenda sichrde Tt pheanatdioeitedi te.sgout; tumor-lysis

grade  water or saline. Wiere the.5-Aryl.tetraz .
syrdoprpeslidigpaticcprcERia lhgﬁerﬂgcqrpﬁa élg:tell‘%%i 1nelHd1n§?r¢b1§ lﬂo’é limited to,

of ster.il £ Or b i ' PHctiSRY;| Lthibe gaunine
hy%errgg?e & dﬁg*ﬁ%‘ bg)%eP isgﬂgggg%iar}ltes cr%aﬁw nggom xed f_gri of
phbhatbosyitedns ferdse defidéndpDgRO0SE- GO atpdeficienayn S1erko’s gycogen

The 5-Aryltetrazol e Compounds of. the.in [ . .
stoseBe icaE B ViRt asing iash H o ffhifed o, ythroid,

V& b; iv@hGpdidenkiBQohal nfechtsit lofperuricemia

msge;%dlhhaglrd ¥yﬂl§¥£€)ﬁﬁﬁ)§?l§1@?&1‘é@aﬁ . E>_<ean”pl es i ngl_ude, but rﬁr . 1
indlading, but hedlimied toh e lidleprogictree epaliinsyfieencyy @cqumg chironic rena

3,845, 770; 3, 899, 3.536. 809 . 3 - 710y
ingpfcignays gruggegéegrggé ’m%lf 1 %3 %@ﬂd@ Q%é%@ g%rrngprg%tﬁ%sorders.
5, 073, 5433y A’ FAdBor-Brsayn&bfie inelodd bitae 566limiet to, tumor-

of which is i ncor por at ed herein by r eferenceh Such . Tudi
lysio spgieorhe resslting drose cl@mh@rgpbkga‘;mggt igpatients with cancer, including

controll ed-rel ease of r r [ j LRPEScer. In one
buggpramiedfo. Iikinee, SipBPBab suifigy A g afeauar
er e RO TR 0Bk TsisgREon@ds that whichedhlte fvendcardsrapy,

osnmotic systems, nultilayer coatings, mcroparticles,
pariipdabnes ireating ¢swpéter es, or a conbi nati on thereof to

provide the 10 desired release profile in varying
proportiops. ' rsafsegproNor nul at i ons
known to ?‘%bsgﬂoﬁf—tﬁt ! $ROR I the art, including
those desgiibe eﬂ'%&t%iﬂ', 1524 APt 261e [ Cbmpounds are advantageously

usefil in veterinary and human medicine. As described above, the 5-Aryltetrazole

=t
-
-

Compounds are useful for treating or preventing an inflammation disease, a reperfusion
disease, or hyperuricemia.

When administered to an animal, an effective amount of a 5-Aryltetrazole
Compound can be administered as a component of a composition that comprises a
pharmaceutically acceptable carrier or vehicle. The present compositions, which comprise

a 5-Aryltetrazole Compound, are in one embodiment administered orally. The
81
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selected for use with the active ingredients of the
i nvention. The invention thus enconpasses single unit
walomagesstor ns suitable for oral adm ni strati onPETIUR2083022462
but.. 0ol e dd M ! iniSRRRY AR &BRPeniél foute, for
Coml?g?ﬂl%l%ss()ftdﬁ% glﬁtgona ap??% 61?& gfcm%lont r olyﬁglg— rel ease. 15
exarPle, Byiiornsr Bohes ijedtiyn, thytabsarptien Goorgbiapithelia or imgicocutaneous
e

o ffective in the treatment or prevention of .an . . .
lnis (¢ SeERl FOHOR, SebeanOd R PGPy 2048y trhdministered

] 1R i T AL BAtioR Ga BE ERIABI R I6AE eV arious
togeg%q?%ﬂ{%n%%ﬁlgé%%@%%éﬁhe nat ur e 0of t he _ydgitsor_der or
delic@pdidtbian acdusivnge. ) enéaphilatiorein liposefhese ayeroparticles,

_reperfusion disease, or.h ruri.cem.a,..ar- kh n
micrasAPSUMF SAPEYIAS) Sl ANHiCAR by ULE QARG th S tyTtela "g‘g
CO%%?@ ned by .standard clinical 20 techniques. In

Ition, invitro or

, in vivo assays may optionally be
enpl oyedVitthofiebfadniidisiraiidn/indudedut pigmge fmitpd do, intradermal,

NS SRR N O

‘e "SEr1 ousness

subﬁ{?/%.\a'l, Nl AP A1 Ol tr B B3 Srank @REIA], Wedt4lly, B staagationpor topically,
eruricem a and/ or need for inhibiting, xanthine
partioulathst the tars,itoge, zes, o skine The siode of admpsinatiny is Isftip the

. judgnment of the practit.i.one ti-@nt' S,
sk e e BsR R4 B0 BTG RAL Pk i the release of
the%t%{éml@@wﬁbu%@ﬁﬂbnae61bommbmut 0.1 to about 500

my/ Kg e 5-

ay of t Aryltetrazol e, Compound, t 0. ani in
need t helhepecifiggmbagmzends; tignay RedesHa)e i %dfelé‘%ﬁt?réﬂ‘gé'

Ayl E g o R B R g RSt g o e of

houg Ica ' _
limfit8§6h, bgr']odall mfesibodirie durgdrg tepitalcpplieationpegt & capyetion with a
fromabout 0.01 mlligram o about SQC;)@?m' I!)i glrarrs fof
wonnddassing aftar Sesery, OF MySEHRE: B BIPENSeS akpthSioraby hepps ot a

anot her ' . T cIQusﬁ}h Bls,
su;mopﬁolr&ogngng%igg?%%@g@gﬁ tZLQﬂHé? a %h t: Bnellgn%ﬁpe r enbggjlpgre o
gelatdtdtls riat&2h, iftlntingmasmsbranesafishbtas 2ialasii¢ megbaanss.aydibers.

CUEY e S AR SR Lo s ppan
c&el{};?g% Iﬁtoﬁh@%&a‘?héﬁéﬁé §sRATPP AR viEbIaasie] iatlRdRg, t he

ve anounts correspond to the total anpunt,
intBehtricsle istththecab aDeidow] DY@ses. PURVeEroday mrerhigy may be

o] o e R TR RGP B AR 1 s o
Oxﬂ%%ﬁ{‘éék&%ﬁ.c activity, prior to use in humans. Ani nal
node

systens can be used to denonstrate safety al}d )
ef f i cacy PuEhenay edmivistratioh eaisals@be emplaypeh gy by Use of an inhaler or
revent i i nf |l ammation di sease, . '
BB B R ST e S PSR, Dagpguroon o
sylgtg&iJ MiitdoRkryGaREthRE In dedin bmbedintgts) hetshandnirardle Compounds

Ing adm nistered a 5-Aryltetrazol e Conpound, an
capbé Ertinjated as a suppository, with traditional binders and excipients such as

triglycerides.

In another embodiment, the 5-Aryltetrazole Compounds can be delivered in
a vesicle, in particular a liposome (see Langer, Science 249: 1527-1533 (1990) and Treat et
al., Liposomes in the Therapy of Infectious Disease and Cancer 317-327 and 353-365
(1989).

In yet another embodiment, the 5-Aryltetrazole Compounds can be delivered
in a controlled-release system (see, e.g., Goodson, in Medical Applications of Controlled

na
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anount of another therapeutic agent. Effective anmounts
of the other therapeutic agents are well known to

wo b@smodsskil led in the art. However, it is wel PCTMIBID051022462
the skilled artisan's purview to determne the 10

ot her therapeutic agent's optiml effegtive-anount .. .
Releagegapra,ivobrie PRnbladI e P84H)- Oher p%ﬁﬁgﬁlemesryétems discussed in

anoL N8y 1LASLARGUL | o) ded, Onahe embodiment,
e SRRy o ERPU 2 39508 s RO Y B0 gt e empodimet
p E{ﬁ@%ﬁsé& (Lager, Stiaicd 249: 18507 663 %R aftonneBCH e Ref. B iomed.
t he ot her ther utic

Enpi H)144 95 DBV 6t Ho SHesetb 88 S (193phghd Saudek et al., V. Engl.
- | t . e
Mg 23 ;¥H£¢1b§%)2.e§b ?rsg?llﬂgggﬁﬁsdﬁﬁ@lt, J38 i RanateNEk 2pebé bged (see

to treat an inflammation 1

5
Medicut dpflicaionepfCinteilled Rélegsaengarandyiise @ds.c ks, Canirolled Drug

BiogailehibePrg et Petet vt By (SRR P BIREAS A o8a):
Ra&é’%ﬁ%}ﬂ}ﬁ{@g}?@%d‘f. RGLHB!. St REANTMrbfoRGHRIn, 23:68 (1983); Levy et al.,

zol e Conpound is adm nstered when the other
Sciches 288190 (@ 98%) Purieg et als drnsNetrek 2835 i(E9%Ds @ Howgrd et al.,
t he ot her tic ent, is Tl 2
. Kemegrreat Mol BRE ERdnalnet BuBth T A ELBR AR stem can
be?i:ﬁ'@@lﬂ ]gx%&irﬁit}egf L6k get 3PthEMeApfilRREZd1O Compound, e.gaghnspinal column
an be non-steroi dal anti-inflanmmatory agent.
or bisgif thusrequising ooy fraction; of ith $ysieras 6?53‘7' agent s,
i nclude, Qut are not |im : L& hBrise d QiabRiagbunt of
di cl of enaﬁ‘,e mgﬁp%&omosg{;&ﬁégg%é@%ogﬁﬁyk ?ﬁl}?%?epdr %n, e
phEERARIGER ackptdblé edtrier dratchiplodoes, to iprulide the dorm for proper
pi roprof en, carprofen, oxaprozin, pranmoprofen,
adminispatidneta the animékapr of en, suprof en, am nopr of en,
tiaprofenic,acid. f 916k Carfbé Hauid$ such as water and
i ndomet hg%fcll?,p% u ?cr?g{af\%,rlg o%ﬁedtqil{’%i,netz&'cs)%epi ra_lgl,n.t_isg%i arl1sac, i
oifs, ARIRkAChBse GRpRIBlean, ainfabntcgetzble, or syhihgtinargin, such as peanut oil,

oxpi nac, nefenam c aci d, clofenamc acid.. fi ' .
soarbgajl, oihinfinensl eil.e5me oi} g}({%ﬁ ;ﬁ?.c’?g%p@rmaﬁq‘tlﬁal %chﬁ‘e%'@aﬁ be saline,

risal,
flufenisal,. pi i L€ 8MoidlA Qitica Aufea, @b itlgylikec In
BB 2HACY é?!ua%t et ?&sﬁgggg,ﬁaghgspio#i n. sodi um

ad&Blibig whailiery, stabilizing, tickeemiguivbticating) anshyqolering agents may be used.
sal salate, ~ diflunjsal, salicylsalicyli i d_. :
Varshisdiseroddo B ABTEA<iF ORI A S RS g cgfers or vehicle s are

%ﬁ” Vlgts{e}‘igé. telr BEA gﬁ{i&ﬂMﬁﬁé@mﬁﬁﬁmﬂhmﬁe Sherylietradols
PYAI3YE SKHET i hdene atetic aci ds, includi ng. :

CoftouRd b invention iscaloyinistetedantatsneisly. hagliesgfupions and aqueous
acetic acjds, includin ol et | LG . . P
o S WAL B8R h R ) B RE e rintany o
iﬁ]gét?ﬂg B16tGE. Buidhe phimedcehien st dipients diso didhdecstarcl, ddycose,
PAacludi ng oxi cans gpl_rom cam tenoxican),. and )
lyssezaiciose editon ewlt Pess fonn ghalkonlca gel, sodium stearate, glycero

oxyphent hart azane) ;, .and al. i i 1 ,
SRR A, PR S o v
nglglgg 9hd #RAikE N gﬁé‘seﬁt%h@@ﬁﬁoﬁg if desiret, @an 8l8o W@tain minor amounts

009563 PCT/ US2003/ 022462 .
of wetting or emulsifying agents, or pH buffering agents.

el

The present compositions can take the form of solutions, suspensions,
emulsion, tablets, pills, pellets, capsules, capsules containing liquids, powders,
sustained-release formulations, suppositories, emulsions, aerosols, sprays, suspensions, or
any other form suitable for use. In one embodiment, the composition is in the form of a

capsule (see e.g., U.S. Patent No. 5 ,698,155). Other examples of suitable pharmaceutical
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detail ed description of the NSAIDs, see Paul A Insel,

Anal gesic Antipyretic and Antiinflammtory Agents and
w@_rzong@osﬁﬁpl oyed in the Treatnment of Gout, in (RCUIEI003022462

gll7n15ag ?PThe Pgar macol ogi cal Basis of Therapeutics

- erry B. _Mlinh
excipdents argldﬁscg;@%(i gg@ymrgalggmg %%gc%%ﬁcqgr}&\l%ﬂ%?gh (Alfonso R.
Gerﬁn | 8 Rl Qq_ai@@g? AN borhiel el PreYerbNdegs i n
ngton: Thé SC¢i ence and Practiice of Pharmacy Vol ||
ﬁlgeb 122Th opé.eRibodimenty the SeAryleravoteiCompamyds @ fopmglated in
ereby jncorporateq by reference i j i r-ef i

oSSR e of LS gl o BB Eon
huriiehdiesd 'tfd WnS 38Hotal deliCbryheay Bilih the formaif thblets] lezenges,
to, acetylpheneturide, albutoin, aloxidone ..
aqueoinaglilytsespinsiods, grariibesd Pyl SIS oS K IRSEHCH SYEURSe P flixirs, for

atrol actanide,. pbec) ani de,.. b . cal.Gi i ’
ex i By BATBA RSP LA s cxampe
swge?&iiﬁ%%&?s sudh 8t Rastoss) aspartdingiet badhaie fladonenagants such as

etero arb, ethadione, ethosuximde, ethqtoin, . .
pefpetthimt, rmak &, winfer grsen 95 GROITY; SPRPBE PEFNLs; an preserving agents, to provide

- hydr oxyt.r an. | apof rd.Qi : : .
o e ATS FRE RO o AL e, RS i o o,
coliBbaRdRi dalbe cBREH & @il disitdpsationnind ebsofption in the gastrointestinal

5-net hyl - 5- (3- phenant hry] ) - hydant oi n, ) . .
traet_-tlmtehyprogubn@ AyPHgiBhAGIR ,OV?F%‘H‘E%{E%G@ pslil?d of time. Selectively

ni aze nit ) i . .
re R ASRRET 26 R0 g g pompound e
sufii8 fir kil eadniiRreabedmiaitionp hbribese latetiplatforms, fluid from the

phenyl met hyl bar bi turic_aci.d,. nyt oi n.. h
enSaimaen SpBbESIRE R ie pBY B fring PRIy Wl swells o
.pr.ogabi de ' ' { F ORdei dBliver
ALy ARy ek anip g ol o s o
prbiiagaRbaentiAly denpbrdamddliverst profilstasappesed, to (i spitedprofiles of
aci d, val praom d? [ atri

imongsbate releass fETAY @io\élég%[btnegﬂa%rar% en';ag%uc;ﬁ%gi g’acerol H¥fostearate or

| : rressant .

15 hoar A0TSR ARARB S Ol ebipositiduslcad el stiidaid exipients such
0, binedaline, caroxazone, citalopram _dinethazan,

adrameol, Nectosenstaichj megnesiverestentaiei FAEIUY HEBHE 8?@8?6 dnd

nef opam pom fensine,. .oxitri I.B&:
mBERSRE FBOTAG T St ik IRy DY EkcBRical grade.
bennoxi nep, i RS leRBb&iEendihé Prayiarizale Canpanbsavhaformulated
ni a! am d_e, oct anoxi n, phenel zi ne, , coti ni.ne, . . .
for Ghitavgpousreminisiraipre R yPigedr GMROsiHions fRLIREIVCARRS aél’mlmstratlon
m anserin,.mrtazepin [ btk d j
CRPSE B S O o e RS, dfosftens may also
i@hﬁ@a&%ﬁﬂﬁ‘ﬁmg Q%ri]ﬁiEXC&hbbéiﬁ@ls foheisirpyenous edmingitistinn apyeptionally

I netacri ne, d ) d i Lo
ichidpradrbal enedtinttior e pRliSWOBRAE }é{‘l’esqfeig AL & Wiite of the injection.

of epr am ne i . - i : .

e
QDb Xailpld) @s a ey ophitizedsowder anwpter freg condenirye anrd hermetically

adrafinil, benactyzine, b i.on. [ _
scilocaniainsr 90k 65t FHBSE PRERTR DAL AP GLag of actve agent.

Where the 5-Aryltetrazole Compounds are to be administered by infusion, they can be

dispensed, for example, with an infusion bottle containing sterile pharmaceutical grade
water or saline. Where the 5-Aryltetrazole Compounds are administered by injection, an
ampoule of sterile water for injection or saline can be provided so that the ingredients may

be mixed prior to administration.
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fenoxetine, fenpentadiol, fluoxetine, fluvoxam ne

hemat opor phyrin, hypericin, |evophacetoperane, ’
wore@iasesri ne, m | naci pran, m naprine, nocl obeP€TES$2003/022462

nef azodone, oxafl ozane, piberaline, prolintane,

pyrisucci deanol, ritanserin, roxjndol i.di )
b or | delie SAryistp0a (ODPOBBI P ASIEUIPH D fiinistered by

S i ride, tandospj [ t [ '
con}rall%izrgile&ﬁ%r’neﬁs ac?,]rwc({/e%p%m d%gﬁé{!h'ta?% ?geélhlglfg’%‘lQS ithbse of ordinary
skilVenhabaX BR8mpls irthak, biet, arcumaet limitel td) these deiseritpadinU.S. Patent

t herapeuti c agent can bhe j - ' '
Nows . s o100 Eoaf DS RCHY T B R sos:
2. NQt i dyiet , i T ' chi
1
s Arhouab L Sint Seuslfonue ot S TR e, e of
incétpoRiedM@din by referenmoe.- Sychi dosagerfdriosrean bRHised peprovide slow or
agents useful for treatin

I TEN MR AR S

Y408 e i i
g P el B0 o ooy i

. an

coa}lttiﬁéé, ?imaﬁicldsph@somiesmid@SpheTm prp eembinatignethereof; togprgyide the
or i i

s o 0 S A R o B PTIR leaon

ma%{oatﬁééea&ﬂ diina Sal Azho &, iaRddingRsee ARidtided Acrein, can be readily
-Aryl'tetrazol e "Conpound and_the other therapeuti

selegahfor namwithithe ztiore tngredignty pf thedrenips Lheyipvintion thus

engendk SHEALLY aoch B PG SHRAH APl F@m%st‘é{ja‘ﬁbh ShAIPAOb not

! oncurr ent anot her
linif3 G REMEs CcBIRBE, gelclpsy BRI ddplasrativerdapted for coploslleditglease.
conprising an effective amount of a 5- | t.et

Compound T_ha rathoant eff the S1Aryletsarsis{rorgpo Hds e{fgc:%i(\)rle T the
tretgtrr]feng el %V%:l?tg) eo?%ﬁ%l?f?agxi?rgat?oqfﬂi%a d %&@@erﬁﬁi&%&%&é ¥Ehyperuricemia

Nng an e éctive anount of a

an@/g%«?f!if;l?ﬁftﬁé@daﬁgh?w’?@duﬁd acthvdtyacan idépendemt the pamysoafithe digorder or
an e :
coa@iéng .C@Eﬁi?g@e él@ﬂ?@gr?lat:gc;f 4i;eg§e.|lj 2%3@?%1@133 ; gg{eng%%ﬁg—i;&fn‘fa, or the
emhodi ent fecki .
ST e A AR 5 Ay sl

or
teHHRGREUBNAddiorR GV ioStr avive assays may optigradly bgempleyiga to help

of anot her therapeuti
4Oy OO0 T TEE §bS CHicoR Y APps R SR T e gpid o the route
iits .th C inp): i Had ok Fision di
0 &dmuglélg%éoznoﬁlgd tégnp@?ﬁoglfns(}jie%s EB? g%qgirl]iﬂrrahﬁlltaﬁaﬁ di3Basef reperbizsion disease, or
hyperuricemia and/or need for inhibiting xanthine oxidase activity and can be decided

according to the judgment of the practitioner and each patient’s circumstances.
Administration can be at an effective amount ranging from about 0.1 to about 500
mg/kg/day of the 5-Aryltetrazole Compound to animal in need thereof. Suitable effective
amounts can range from about 0.1 milligrams to about 500 milligrams about every 4 h,
although typically about 100 mg or less. In one embodiment the effective amounts range
from about 0.01 milligrams to about 500 milligrams of a 5-Aryltetrazole Compound about
gvery 4 h, in another embodiment about 0.020 milligrams to about 50 milligrams about
every 4 h, and in another embodiment about 0.025 milligrams to about 20 milligrams about
every 4 h. The effective amounts described herein refer to total amounts administered; that
is, if more than one 5-Aryltetrazole Compound is administered, the effective amounts

correspond to the total amount administered.
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5 Atypical kit of the invention conprises a unit
dosage formof a 5- Aryltetrazole Conpound. In one
wepiwadigsent , t he unit dosage formis a contai NRCT/UStWDHR2462

S o AL L S S 0

ceutica
desheq ek ARufic 67 %ﬂo;pﬁylaa[c &ﬁ@itﬁlpﬁimt to ifshaan hixmans nAfmnai ierdel systems
a

conprise a | rinted instructions instructin
can beausgd ¢o é¢m@wa@%f®¥ﬂ&¢f§§%ﬂye Conpound to treat or )

prevent f
or hyperﬁ% %&@@%&&g%ffréﬁlﬁﬁg prevestin %ﬂ%nﬁh%ﬁaﬁs@ase a

conpr ise a
repdfilidionl a8ge, Srdtypeniricami inen ahivealapeedd thexagécm fufther compnse

I
e Sonel oo RO 2% AR SRR B e
am%hﬁtof%ﬁ r&ﬁﬁgﬁ% t?&geﬁﬂ ner containing an effective

anount o razol e Conpound and an effective
anount omf&nmmanomﬂneoﬁpe othiec thetppautic Eeatprirewebknownde those

skltllgg rggt elléss‘tlt g—gpavygiqeyg{rpé 1:sL %41%18%13 ?t}?eskf(m] za]r];l't%ag%tpulg\hl tl}g tﬁﬁlte Bhine the

otrfeg%h{r?%ﬁuéiﬁ APeD hﬁﬁt cffdclvelambuht hlge. 1AbMNeRirbbeineng of the

age for . Exanpl es of such devjces
inventibudéderezmbtier themapeuti agentis administeyadite Q@@m%ﬁlsl the pipeive

t
s sSSP B R AR vopfg b wer
the &K%bﬁpeut%%g%ﬁﬁs 260 nTRired. Oh apEtheSEmbadEment) ﬂterﬁmdyltetrazole

as speciftical imting the invention described ﬂa
Carhpiumg dné éheodther tBeiepeni eEeisshSMETEItRELY KB pip prflammation

dlégg% g'g? gﬁ%{‘o@ %ggleté IPIE.)%%)&%H‘I\/&%IHI%' T is tl%g%'tﬂﬂleﬁfgoﬁ iR ‘O(Ihere the

be within
mPcHB(Yé &)\Hqﬁ{se taiRssteikg 4l effecitie tmeuardf,a SaAdyltdtlamﬂe Qompound and

formul ation or m nor changes in ex
anather theoapsatic agesi.dbe ShryleiTple GATERRURd 't%(ﬂel&ls %e c}ﬁf‘gﬁf%‘é‘? other
th%7e I .of ' ncgigg E@&%@%ﬁ{g §r%l?e m&ﬁ%ﬁé’é&ﬁﬁﬁé&t is administered
WMnglﬁfﬁ@N/g&ﬂwm&mﬂkﬂNtherapeutleoﬂ—prophma@@@ffep{;
NC - 0- C- Rhe other thlgrBapeNutlcl_altgént can bea non-sl%rmw antl-mHamthory agent.

Useful non-steroidal anti-inflammatory agents, include, but are not limited to, aspirin,
ibuprofen, diclofenac, naproxen, benoxaprofen, flurbiprofen, fenoprofen, flubufen,
ketoprofen, indoprofen, piroprofen, carprofen, oxaprozin, pramoprofen, muroprofen,
trioxaprofen, suprofen, aminoprofen, tiaprofenic acid, fluprofen, bucloxic acid,
indomethacin, sulindac, tolmetin, zomepirac, tiopinac, zidometacin, acemetacin, fentiazac,
clidanac, oxpinac, mefenamic acid, meclofenamic acid, flufenamic acid, niflumic acid,
tolfenamic acid, diflurisal, flufenisal, piroxicam, sudoxicam, isoxicam; salicylic acid
derivatives, including aspirin, sodium salicylate, choline magnesium trisalicylate, salsalate,
diflunisal, salicylsalicylic acid, sulfasalazine, and olsalazin; para-aminophennol derivatives
including acetaminophen and phenacetin; indole and indene acetic acids, including
indomethacin, sulindac, and etodolac; heteroaryl acetic acids, including tolmetin,
diclofenac, and ketorolac; anthranilic acids (fenamates), including mefenamic acid, and
meclofenamic acid; enolic acids, including oxicams (piroxicam, tenoxicam), and
pyrazolidinediones (phenylbutazone, oxyphenthartazone); and alkanones, including
nabumetone and pharmaceutically acceptable salts thereof and mixtures thereof. For a more
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D Conmpound 1C 5 A solution of 4-cyanobenzoyl chloride B

(0.82 g, 5 mol) (conmercially available from
WE@aessbdri ch Co., http://wwv. si gmaal dri ch. cOPT/WAZ003/022462

stirred in dry toluene (20 nmL). Aniline (0.5 m, 0.55

mol ) was added dropw se, and fol | ow the initi
detaikast dusemptionrafie NSAIDS. ee Eﬂ@p‘éﬁ@%%ﬁﬁ@skgmb&%ﬁ%’ﬂ 2

. After cool i

ol A DA e 00 B
GZMC% %ﬁhn dPﬁgrﬁzgi@&eflo%\Jadl. %mhg‘cgfgmgmummms T @euf B Mol}nhoff and
Ragmend . Buddop e, Sishio0p) 3 Glen B it Arghgas. iyt and

., 22H 0-H N ' BR' ’ Lo
gy Reyy o SR o Pk gy ol
1 1%;& IZ% 12(Agld{. cgegmém :egl 198z edl 399?)1%]11']‘:3! laxsi Heaighyy ipcorporatetiy reference in

i an i butyltin oxide (0.5 g, 2 1) i
thearMjiaetisss t ol uene (40 nL) was hegt ed zrantmlgs I180 Cfor 5

h. The prgg roge? ¥ragelific ﬁ%e;?/@ EArOBE ABEtI¥BMNIISHNEe dUBMul anticonvulsants

_ Thi n- Layer Chr omat'ogr aphy. After conpletion of the
indleds bitodre hoidimiterhioj acetsiplemetngide calbutains alexigone, amingglutethimide,

e BN AR R e IR gl

e 1 . . .
o SRS g i ol e

: . )| . C Yield 1.95 g (75
difgpthadienéMax ¢iivBD, eieicbad, §thad19nq,te’th0§}q’<m5dq:,|’et 1N_fpﬁbamate,

7.35 (t,.2H .m HP 7. . 0O- ..

fsgeopgy sebenit, 1y gRytvpigityly Smoffing piten i roffict
1 i h itt, MephbB&bURh], nidthavifita? fieth hsuximide,
DL L 2. AL TERNATLVE. o

S'ﬁéMgHﬁE{B phemartoybaiyEtD, 3MapByl-2-pheny tojg Qppeobarbital,

. -N water N N C d ; .
R R
piRAeifak, phendtafsitddy phBhsigirhitle thegylnichyfbarbjfurimarid, phenytoin,

I sopropanol (5 nL), in wat rm(ZO rP_) was. stirred.a .
phsegtdnu}ate; godiupg, potas 10 , piegabalize E@Bﬁé’&og%’l E)soélum

. 2 d t ; .
udid gy SRR ARk, S aede, situREPRNRIEN, Tasis
topirffte] frih@hadsne, valproic acid, valpromide, vigabatrin, and zonisamide.

The other therapeutic agent can be an anti-depressant. Useful
antidepressants include, but are not limited to, binedaline, caroxazone, citalopram,
dimethazan, fencamine, indalpine, indeloxazine hydrocholoride, nefopam, nomifensine,
oxitriptan, oxypertine, paroxetine, sertraline, thiazesim, trazodone, benmoxine, iproclozide,
iproniazid, isocarboxazid, nialamide, octamoxin, phenelzine, cotinine, rolicyprine, rolipram,
maprotiline, metralindole, mianserin, mirtazepine, adinazolam, amitriptyline,
amitriptylinoxide, amoxapine, butriptyline, clomipramine, demexiptiline, desipramine,
dibenzepin, dimetacrine, dothiepin, doxepin, fluacizine, imipramine, imipramine N-oxide,
iprindole, lofepramine, melitracen, metapramine, nortriptyline, noxiptilin, opipramol,
pizotyline, propizepine, protriptyline, quinupramine, tianeptine, trimipramine, adrafinil,
benactyzine, bupropion, butacetin, dioxadrol, duloxetine, etoperidone, febarbamate,
femoxetine, fenpentadiol, fluoxetine, fluvoxamine, hematoporphyrin, hypericin,
levophacetoperane, medifoxamine, milnacipran, minaprine, moclobemide, nefazodone,

oxaflozane, piberaline, prolintane, pyrisuccideanol, ritanserin, roxindole, rubidium chloride,
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filtered and the aqueous sol ution was extracted with

ethyl acetate (2 x 50 nL). The aqueous 10 | ayer was
waepaieusesl and acidified to pH 2 using 2 M HCLlPCTng2003/022462

precipitate was filtered and washed thoroughly wth

water to provide Conpound IC. Yield 1.3 50 9
sulﬁqde;tamhmpaonq; ghogakigane; 10if@@9ma10ﬂwt®eﬁ%%%éﬂ>r%%ﬁe‘s tryptophan,

ound t he net hods anal ogous to

Ver{?ﬁfgg e’a‘Bf% 2 é.%ﬁé%h@% ow. 15 5.3. EXAMPLE 3:

COVPQJND@hE&hei‘%ef@eutld-ﬂgenH:an HdSin dr[ﬁ,—hyﬁwurMemicOagenP Useful anti-
IS, I X-JA JGJ|I AND JK—JO HC HK,

hyparyri¢egnic pgents-Rise melyde; hyjjare po e_L elél tg.al J’R““B and
JK-JIN we Llﬁl %9%;) HebiheRGE 5Lk egl Belark ;i‘g%nfﬁfs‘ehﬁ‘i’n ﬁEatﬁ‘Pgaﬁ‘@r@entmg
1 u3| ng t &

correspondl ng amne I n p ace of
turA6H-Tykie 8yndeemie 0 Thekapatic alg@nts aseful for weatingur@peveating tumor-lysis

according to the nmethod o les 1 and 2 using the
syrdypme 50 ABGIALE, BHS 318 HPHHBF‘%\%B’ @f‘ngx 8h ZV ORE™: Experi nent al

data for gyl st Q@e%%ﬁéﬁgé 2 ChiBbe A7 £ cABudeBITRA taskig or preventing

prepared " usl ng hod in Section 5.1 are given
anbefl@imatdby Boxﬁellhso@lmp Fberpedtic azentsvEefiiostepE)s orgreventing an

in :;an‘qgry b@Wg_lE&l %ﬁlu%( %}‘t,(oﬁgff not’l_%m?[ ({k N}lér alaefib%ﬁ\%lazme and

Compound | A: 1H NVR ( DMSO- D6) : 826(8 3H,
m%ﬁﬁt‘fﬁﬂ 7.5 (d, 1H 3-H NHAr), 7.7 (d,

1H,
NHAr ), 8.A 5(Myl1‘5’tmzole Eompowgy :@))dAh9 othgr ﬂlerapgutlclq.gen‘gca'q act

adpl@qv/e é}%@?@é‘f%%b ,58%(%{2%% x\g %1%%66%?%% -Aryltetrazole

céﬂ%@%ﬁ% Ldmﬁn&er@d ngcu@énﬂ}z Qh'lﬁ)anoﬂieﬁth(empedﬁd, agehi Ghdg) |

Hz, 4H, 05
erﬁlbd)dnﬁé@) ADQmeS@ﬁcm chnpqqulg a ngqﬂye a@ogntg éwﬂgg%c&gbompound

%Fgc{\l a&%%fé'ggt&ﬁ%h%?%?% (aielitéc'é'% b? Mﬂﬁﬁﬁlstex%d 1 Altﬁbmatlvely,
co?nﬁbsﬁlon%ﬂﬁﬂéﬁ% aﬂl'\éffecﬂrifd\hﬁ)@NBQS Dﬁl)ylte’ﬁaZZ)IQCQmpomd and a different

composition comprising an effective amount of another therapeutic agent can be

concurrently administered. In another embodiment, an effective amount of a 5-
Aryltetrazole Compound is administered prior or subsequent to administration of an

effective amount of another therapeutic agent.
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10 CH3), 7 (AA'BB', A= 154 Hz, 4H, NHAr), 8.05
(AMA'BB', A =14 Hz, 4H C(OAr), 10.3 (s, 1H,

WQ@L@mb9563 5. 4. EXAMPLE 4: SYNTHESI S OF COMVPOUNBISI/US2003/022462
FV-FX, FZ-&, HO HR, AND JO 15 Conpounds FV-FX, FZ-Q&Z,
HO HR, AND JQ were prepared according to Method B
(described in Section 4.4 above) fromthe
correspondi ng esters of 4-cyanobenzoic acid. These

esters \Aﬁge oRypgned from 4-cyanobenzoyl chi or| de and
an alco ora halide as described in Vogel'
Text book e St 5.
695. Su cﬁﬁ% neelﬁt?qtn &%ng%g?ﬁggsst are g% W%Ef?gl:ihaad%%msuﬁtmn ofa
Ar@é@ﬂa&@l@ ICompdGndtdban WKANPLE 5: SYNTHESI S OF COMPOUNDS

I AND
4-c y an o plﬁetﬁbllcz‘»%(lt C’thbg El]?’ég‘ﬁ?-l;g?‘)?nﬁ?%e%% ﬁ%ﬂgaﬁﬁ o 9f 4s
Arglgg %18 d(o %%dﬁfmk fhe luhﬁ‘ﬁ%%g'@)foﬂm RW dtntainer, which

e 25 resul ti ng reacti on
carlTbexdtexile, msalmnganeffe@ttvemm 6fa 5-@uriltetrezo rcmmundgn@é

NI EET OMTEEE ST A
pnfn%ﬁ ilgstl%_@t@ns %ﬁﬁﬁ%g B e bAMRS- )ﬁ%ﬂteﬁﬁﬁche dompbotind to\MrdObt prevent

en"wth water, dried over Na2SO4 and
inflemna suivir diteask, mepzbeﬁuswacdwaset or lpsm@mmla 5Tk ipeanp also further

compERs aphaubet T aingthier hetapiis e RN Rl Rt
co%%n@@% é@e&:ﬁ@éﬂamggi@f athezatﬁel(tﬁér %iﬂtlc@lgkéﬁlﬂﬁ 2he er@b8difent, the kit

A m xture
cofiiprides asmnlmunemym@nmm @ﬁfEPCélVQ gmtpgn’rg)f a zole ompound and

i it 55 g TR e g
iné118, '65@ are 23t NRitePRA I H63d REoMelUS2003/ 022462 was
e

eat at 100 C for 18 h. Wiile still hqt %ﬁ
phase vvasKl@@frth@tﬂé’Gant epnforipgr comw%mesgﬁ%} laseiul for
t
RS At bl Py 02520 ibhagy e ot i

S cQsip bAbd, pafchek, biyerhd b iddnhdlerspr ovi de Conpound
to %}rin% A dp1 % P e 28 Adn p nmp

6H, 2CH3) Thezfoﬂowmsgsqx(ﬁn %QFRN%LR@r%Vt% a§s1 1{1 émd%sfag%&é he invention
aqdw?; §é%o§€f ’cmﬁae j)% %nﬂ?ued%yspé%fﬁcall%ﬂﬁﬁﬂg‘ﬂﬁ ihWéntibiy descnbed and

were prepared anal ogously starti nﬂ
claimed herein. Such variations of the invention, including the substitution of a

.4

equivalents now known or later developed, which would be within the purview of those
skilled in the art, and changes in formulation or minor changes in experimental design, are

to be considered to fall within the scope of the invention incorporated herein.
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fromthe comercially avail able substituted

4- cyanophenol s. 3-Bronocyanophenol used in the
waynthesss of the conpound JC was prepared by PCT/US2003/022462

brom nati on of 4-cyanophenol in acetic acid using

brom ne as described in Mnoshima et. al., JP 10139770

(1998). Conmpound JE 10 was prepared be reacting

Compound JC with potassium cyanide in the presence of

catal yti 6. anBEXAMBLES [ (PPh3)4] in

N- net hyl pyrrol i done as described in Mnoshima et. al.,

JP 10139770 6 T CONTEORD FE- FQ
FU, FY, , ; L ,1 ) o € e o

conpounds were obtained fromthe comercially

avai |l abl e substituted benz riles using the Met hod
B. 5.7. m' 7: COMR FCRI\/ULA l—-o
of th %oélm = Bzl ) ter _

obt a| om‘rd—HE—usn-ng—Met hod SCI‘I bed

in Sectl on 4 4) usi ng commerci al ly avai l able 2D
CbzC, Cl1CBEt, and Boc20, respectively. 5.8 EXAMPLE
8: COVPOUND FR Conmpound FR was synthesized by reacting

a comaekci & |y avaihable 4-ani nobelpr_qmutrl e\ W
g @\ N\t l%leSC’FM gd %El S @ @_CHA@
rac Organ Zhem stry gth Ed! . \Y_4nd t hen

converting gresulting 4-acetyl am nobenzo- 25 n| trile
to Conpound FR follow ng the Method B. 5.9CompaipfiCo.
COMPOUNDS FS AND | U Conpounds FS and |'U were

synt hesi Z d b»é{ 1{89&&%%%8;%2% cﬂﬂ)t}ﬁ@@@ﬂg ISGmHWI)t ommerc1ally

nmet hyl i s R r ocyanat e, pect ive
aveiRsuls frbﬁld& a\Alﬁﬁély @bg‘hﬁpﬂtwwxalmgma@lﬂhmh cQimg was mmred in dry toluene

1985, 54, 249 d th h
SR M IR NN e

oA BIB-LES] 4 g B O PR o

tefapeiaaite thekdhew@s0 pilg pmsemidaytorthamacw wormerasd éhq grecipitate was
avai | abl e 5amnotetra W t h Ve
st rbuEe wogeress s oRmapus T ek O G L R
(@ggéﬂbm@ i pFHPN}ﬁJH 7.8 (B2 m-EXNYRI , 3575 (d, 2H, o-H, NHPh);
8.15 (AA’BB’, A=27 Hz, 4H, C(O)Ax), 10.45 (s, 1H, C(O)NH).
A mixture of Compound D (2.2 g, 10 mmol), azidotrimethylsilane (2mL, 15

mmol) and dibutyltin oxide (0.5 g, 2 mmol) in anhydrous toluene (40 mL) was heated at
100 °C for 5 h. The progress of the reaction was monitored by Thin-Layer
Chromatography. After completion of the reaction the organic phase was extracted with 1
M NaOH (20 mL). The aqueous layer was washed with ethyl acetate (2 x 20 mL) and
acidified to pH 2 using 2 M HCL. The separated white solid was collected by filtration to
provide Compound IC: Yield 1.95 g (75 %). 'H NMR (DMSO-Dg): 85 7.1 (&, 1H, p-H,
NHPh) 7.35 (t, 2H, m-H, NHPh), 7.8 (d, 2H, o-H, NHPh); 8.15 (AA’BB’, A=12 Hz, 4H,
C(O)Ar), 10.4 (s, 1H, C(O)NH). ES/MS: m/z" 263 (M + 1, 100 %).
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Compounds HU and HV were prepared by reacting

comercially avail abl e 4-cyanobenzoyl sul f onyl
w@hbdoanoges wi t h adamantyl am ne and cycl ohexyl ar€TE$2003/022462

respectively, and then converting a resulting am de

to a tetrazole as described in Exanple 5.1. above. 10

S 12. EXSMPLE gl SUNG TERRIaMNd | T was prepar ed
by benzoylati g i IMPBUNDE as descri bed
in Vogel's Te ic Chemistry 5th

Ed., p. 917 and then converting a resulting
N- benz cyanoani | i neNaQqSCorrpound IT follow ng the
: L), 1 13. EXA 13: NT

; I LLHST

: tyﬁ’i’g‘?ﬂ assay ' SiNdw n
xant hi ne oxiRlase i nhi bitdfFyWactivity of il |ustrati
5-Aryltetrazol e Conpounds invol ved the usebg’fnpé)%gg\i%
wel |l plate setup. Analysis of the 20 sanple utilized a

Spect r ophQLARRESHT CbthPordd I (2.Vex1 (Piendly, egdiam @ite (413 g 20 mmol),
kinetic reading at a wavel ength of 295 nmw th

‘ a .
zinaiowimde (1519 10imuoBend isopreparel(& i Vter(30 g dgrag stirred at
i.nterval.s., Before.the fjrst hia S,
rehv&gqi‘@&w- r@g%mﬁ S 8}erd1(3 ?\%g gégeégglrlfds and bet V\v/éagnadded and

thé SRPEAGSH WaSstEARMbE adisionl 30 ehif et thistempemarandbe precipitate was
Sanpl e Preparation: Approxi natel

e B Spa o N0 e BBl P sy, g s

and di ssolved jn . e Fo it filkered and
o TR b BT e SVPEICLCTHE pleabitat sacifered an
w‘éﬂieﬁ%di\lﬁllﬁgﬂjd&etd d\gaﬁdér tg ggthlidﬁe C?nnpburﬂll(bﬂﬁblé Ibe E‘ﬁﬁﬁdg@ In

each wel |l was, adde of . Pho e- huf fere

sal i ne (SEXPWW?nt@@amebg}%%ﬂW%ﬁm%%%Z% {%ﬁmp?lunds prepared
wat er ) f ] Riw.5 30
u%%ﬁ{e&?tég%{%a %%%ﬁ%%o%p?%ifﬁégwaeg%gescri bed above),

and 20 nL of xanthine oxidase (1/100 x 40 nL PBS).

med; at oFg. EPGAMPLIES: 5@%@&%{@%@%‘?’&““
spect r ophot one#8f, Hh, H§nﬁrTo ’ Pa 1 @ar ed

using only DVBG-JRANBIKaHK DT/ US2003 462

The follow g a0 RNESAL! S '19; FPW-IF, IH-IM, IO, IS, IX-
illustrat ﬁ?gﬂgw%/ﬁgﬁr\gglgﬁe Conpounds pr ovi di’ng ’ )
PA2DGRIT en®IK RS &verarpriepirtd actordiitg teothe nieghasigof] axppledt wyjng the
th , B
COHSS%eglding amine in place of aniline. Compounds JO, IP, and IG were prepared

according to the method of examples 1 and 2 using the corresponding amine in place of
aniline.
Experimental data for illustrative 5-Aryltetrazoles Compounds prepared

using the method in Section 5.1 are given below.

5.3.1. Compound HX: 'H NMR (DMSO-De): 8 7.2 (t, 2H,
m-H, NHAr), 7.8 (q, 2H, o-H, NHAr), 8.05 (AA’BB’, A=10 Hz, 4H, C(O)Ar), 10.4 (s, 1H,
C(O)NH).

5.3.2. Compound IA: 'H NMR (DMSO-Dg): 8 2.6 (S, 3H,
CHa), 7.5 (d, 1H 3-H, NHAr), 7.7 (d, 1H, 4-H, NHAr), 8.1 (m, 5H, 2-H NAr+C(0)Ar), 8.4
(s, 1H, 6-H, NHAr), 10.6 (s, 1H, C(O)NH).
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conmpounds that inhibit xanthine oxidase are useful for
treating or preventing an inflanmation di sease, a

WO e@a1069563 on di sease, or hyperuricem a. 5 PERCENIUS2003/022462
XANTHI NE OXI DASE | NHIBI TION 5-Aryltetrazol e Conpound

gogien}:lr:atliooRrr(ﬁrl\r/p Compound 100 10 1 0.1 0.05 0.03
FH 69 27 NT NT NT Ab-ACompownd B [ NVIR (MO o 24, 6HL
zcwmwgw@z NP e R 4y GO BR A o AREB s m

4H% HQ I' NT NT FP 21 3 NT NT NT NT NT
F(%Iél?ﬁ@ FR 40 NT NT NT NT NT NT FS
1OI\I'I'I\I'I'I\I'I'I\I'I'I\I'I'I\I'I' FT 67 70 15 NT NT NT NT FU 92

39 \TNTNT AT Fxogisogompoiid B N NHR by a3 6.0 ¢ 48
N RHANEE &5 1480% a5 Yot R EPRPAr 100 07

52 NT NT GD 100 82 79 NT NT NT NT

5.3.5. Compound JN: 'H NMR (DMSO-Dg): §2.2 (s, 3H,
CH,), 7.4 (AA’BB’, A= 154 Hz, 4H, NHAr), 8.05 (AA’BB’, A= 14 Hz, 4H, C(O)A1),
10.3 (s, 1H, C(O)NH).

54. EXAMPLE 4: SYNTHESIS OF COMPOUNDS
FV-FX, FZ-GZ, HO-HR. AND JQ

Compounds FV-FX, FZ-GZ, HO-HR, AND JQ were prepared according to
Method B (described in Section 4.4 above) from the corresponding esters of
4-cyanobenzoic acid. These esters were obtained from 4-cyanobenzoyl chloride and an
alcohol or a halide as described in Vogel’s Textbook of Practical Organic Chemistry 5 th

Ed.,p. 695. Such alcohols and halides are commercially available.

55. EXAMPLE 5: SYNTHESIS OF COMPOUNDS
IN» IRq IV9 IWq AND JB'JE

To a solution of 4-cyanophenol (1.2 g, 10 mmol) in dry DMF (20 mL) was
added triethylamine (20 mmol) followed by i-butyl bromide (2.7 g, 20 mmol). The
resulting reaction mixture was stirred at 100 °C for 6 h. After cooling to room temperature,
the reaction mixture was diluted with water (100 mL) and extracted with ethyl acetate (2x40
mL). The organic layer was washed with 4 M KOH (3x30 mL) and then with water, dried
over Na,SO, and concentrated under vacuum to provide 1.5 g (85%) 4-iso-butoxybenzo-
nitrile that was used for the next step without further purification. 'H NMR (DMSO-Dg): 8
0.95 (d, 6H, 2CHs), 2.0 (m, 1H, CH(CHa),), 3.8 (d, 2H, CHy), 7.4 (AA’BB’, A=270Hz,
4H, Ar).

A mixture of 4-iso-butoxybenzonitrile (1.75 g, 10 mmol), azidotrimethyl-
silane (2 mL, 15 mmol) and dibutyltinoxide (0.5 g, 2 mmol) in anhydrous toluene (40 mL)
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GE NT NT 100 100 59 NT NT 95 WD 2004/ 009563

PCT/ US2003/ 022462 PERCENT XANTHI NE OXI DASE | NHI BI TI ON
wG20mpheses r azol e Conmpound Concentration (ji M BOIps20si022462

10010101005003001 GF977928|\I'I’|\I'I’I\I'I’I\I'I’

GG 89 97 90 NT NT
wantheatad 2UO0SE fyr 18 b NE sl botnihe eganl RFsares okted ith 20 mL

1 Auidus ittt efNT1 AR (N0 nfBY MNE DI & to pH 2
A R R S B I T
us%%e 2% I-ﬁﬁ_l NThe¥es@n® whitd sdlifl Was @(jediFd Ry filgatds taproyideCompound
. 48 8 NI _NT O 6 3
IRNiold 1S5S . 1 NAGRIPIRO 60 RS (roH 2T A G g
78 NT, N 100 84 NT

cHlgered). s b T GRS RS T NT AT

HA NT NT &ngdimbE INTTWIW,HB, T, bﬂ’d IB weéfe bﬂépthdN]ialogﬁlsly starting

NT NT 25 NT NT NT HD, 60 NT NT l\{'l'l\l'li3
from the commercially available substituted 4- cyanopheno romocyanophenol used in
the synthesis of the compound JC was prepared by bromination of 4-cyanophenol in acetic
acid using bromine as described in Minoshima et. al., JP 10139770 (1998). Compound JE
was prepared be reacting Compound JC with potassium cyanide in the presence of catalytic
amount of Ni[(PPhs),] in N-methylpyrrolidone as described in Minoshima et. al., JP
10139770 (1998).

5.6. EXAMPLE 6: COMPOUNDS FF-FQ,
FU, FY, HE, HF, HG-HJ. HM, JP, AND JR

These compounds were obtained from the commercially available

substituted benzonitriles using the Method B.

5.7. EXAMPLE 7: COMPOUNDS OF FORMULA DL

Compounds of the Formula DL (R4 = Bzl Et, tert-Bu) were obtained from
Compound HE using Method C (described in Section 4.4), using commercially available
CbzCl, CICO,Et, and Boc,O, respectively.

5.8. EXAMPLE 8: COMPOUND FR

Compound FR was synthesized by reacting a commercially available
4-aminobenzonitrile with acetic anhydride as described in Vogel’s Textbook of Practical
Organic Chemistry 5th Ed., p. 917 and then converting a resulting 4-acetylaminobenzo-
nitrile to Compound FR following the Method B.

59. EXAMPLE 9: COMPOUNDS FS AND IU

Compounds FS and IU were synthesized by reacting 4-aminobenzonitrile
with methylisocyanate or phenylisocyanate, respectively, as described in Vishnyakova et
al., Russ. Chem. Rev., 1985, 54, 249 and then converting the resulting urea derivative to the
respective 5-Aryltetrazole Compound following Method B.
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HE 33 NT NT NT NT NT NT HF 80 NT NT NT NT NT NT HG
22 NT NT NT NT NT NT HH 48 NT NT NT NT NT NT H 70
WQ2003409863 NT NT NT H 2 NT NT NT NT NT NT 96POWDUS2003/022462
2004/ 009563 PCT/ US2003/ 022462 PERCENT XANTHI NE

OXI DASE & 'BE LEI‘U ldGMF@@NhﬁHNonpound
Concentra .1 0.05 0.03 0.01

HK 43
o N mcﬁﬁpﬁi?wtwa%%&% %W&#ﬂ%&é&‘# T
52N A& 25146 tNGinhEmoRhISTidNRs dewribed i Voge! I extbophdf Repctical

95 97 53 NT R NT 95 95 34 NT NT HS NT NT 55
OF&qu\ﬁﬁhgnWrﬂmEm lx?'#;sz 23 NT 15 NT HU NT NT O NT NT

NT NT HV NT NT O NT NT NT NT HWNT NT 89 62 NT 32 NT

HX NT NT592 Sgsdv@TEV: ¢COMPOUNIBSHESAND AV NT  HZ
NT NT 88741 NT“20 NT TA NI NT 90 54 NT 31 NI |B NT

’7\r|2- gé' ﬁﬁ_d%%lpﬁ%NHU' drrd IV Nierd @p&ekd bY r&tib corhietdlallyTavailable

4-cyanobenzoylsulfonyl chloride with adamantyl amine and cyclohexylamine, respectively,

and then converting a resulting amide to a tetrazole as described in Example 5.1. above.

5.12. EXAMPLE 12: COMPOUND IT

Compound IT was prepared by benzoylation of 4-aminobenzonitrile as
described in Vogel’s Textbook of Practical Organic Chemistry 5th Ed., p. 917 and then
converting a resulting N-benzoyl-4-cyanoaniline to Compound IT following the Method B
(Sect. 4.4).

5.13. EXAMPLE 13: XANTHINE OXIDASE
INHIBITORY ACTIVITY OF ILLUSTRATIVE
5-ARYL TETRAZOLE COMPOUNDS

A typical assay showing of xanthine oxidase inhibitory activity of illustrative
5-Aryltetrazole Compounds involved the use of a 96 well plate setup. Analysis of the
sample utilized a Spectrophotometer with a SoftMax Pro Program set at a kinetic reading at
a wavelength of 295 nm with a runtime of 10 minutes taking a reading at 12 second
intervals. Before the first reading the sample was mixed using an automixer for five
seconds and between readings the sample was mixed for three seconds.

Sample Preparation: Approximately 1-2 mg of a 5-Aryltetrazole Compound

was placed in a 5 mL vial and dissolved in about 1 mL of DMSO resulting in a 2.5 mM
solution.

Well Plate Preparation: Four to eight wells were used for each 5-
Aryltetrazole Compound. In each well was added 200 mL of Phosphate-buffered saline (50
mM), 20 mL of xanthine (0.5 mg/mL in water), 10 mL of the 2.5 mM solution of 5-

Aryltetrazole Compound (prepared as described above), and 20 mL of xanthine oxidase
(1/100 x 40 mL PBS). The xanthine oxidase was kept on ice and was added immediately
before the plate was run on the spectrophotometer. A control well was also prepared using

only DMSO.
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IE NT NT 87 38 NT 22 NT |IF NT NT 16 NT NT NT NT 1G
9

NT 95 63 NT 33 NT Il NT
WO2009009563 NT 20 NT [J NT 93 58 NT 27 NT | KCTMUSNO3/022462
55 17 NT 9 NT IL NT NT 86 46 NT 21 NT |IMNT NT O NT

E N$7 Ve CalonGO i POTP CpISOEHipps A6 SIusBHREATATY ltfasole
001888 '}“1:'0‘851 %ﬁthkﬁ%ﬁﬁégle mgb@ioﬁ‘r Wlﬂ%tuf ﬁéﬁ%ﬁnﬁ-ﬁmg {idry,

100 10
dlihds tHat i‘ﬁhlb\iﬂ'xﬁﬁ}uﬁé oki'da@&rmsefml(joi\tfeaﬂﬁg@ﬁ pEYentm@& NT
| NT. NT. 88 47 NT IS NI NT 97 68 NT 44 NT IT

lnﬂqtmwog@%sw rgp SIOPGI%%SW hypegirigFiia-NT |y NT NT
35 10 NT NT NT IWNT NT 22 9 NT NT NT |X NT NT 98 74
NT 46 NT |Y NT NT 86 47 NT 26 NT |1Z NT NT 89 52 NT
23 NT JAWWWMIHH(DN\WM

JC NT NT 31 6 NT NT NT
5-Aryltetrazole Bomnound %%ncexNT ation I}”-M)

Compound 100 10 1 0.1 0.05 0.03 0.01
FF 10 NT NT NT NT NT NT
FG 34 NT NT NT NT NT NT
FH 69 27 NT NT NT NT NT
FI 67 21 NT NT NT NT NT
FJ 7 5 NT NT NT NT NT
FK 71 30 NT NT NT NT NT
FL 55 14 NT NT NT NT NT
FM 78 19 NT NT NT NT NT
FN 32 3 NT NT NT NT NT
FO 30 3 NT NT NT NT NT
FP 21 3 NT NT NT NT NT
FQ 99 81 34 NT NT NT NT
FR 40 NT NT NT NT NT NT
FS 10 NT NT NT NT NT NT
FT 67 70 15 NT NT NT NT
FU 92 54 9 NT NT NT NT
FV 100 92 64 NT NT NT NT
FW 100 82 39 NT NT NT NT
FX 95 95 73 NT NT NT NT
FY 91 56 11 NT NT NT NT
FZ 100 97 88 NT NT NT NT
GA 100 100 78 NT NT NT NT
GB 100 97 82 NT NT NT NT
GC NT NT 100 97 52 NT NT
GD 100 82 79 NT NT NT NT

GE NT NT 100 100 59 NT NT
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JE NT NT 82 32 NT 12 NT JF NT NT 34 6 NT NT NT JG NT
NT 93 61 NT 33 NT JH NT NT 86 41 NT 23 NT JI NT NT
W@ 2003009863 19 NT JJ NT NT O NT NT NT NT JK NTPCIIUS2008/022462
NT NT NT JL NT NT 95 68 NT 34 NT JM NT NT 89 38 NT

16 NT JN NT NT 88 41 NT 20 NT MlS
NT JP NT NT HI RS 18
JR 85 56 14 NTs-éwivﬁ@iF%ﬂ &‘S{l#%ﬁﬁh giéce%gaﬂén tqh) the
conmpound was

_@r%;%ﬁr atyipgn. 9810M0 20044009563 BAT/ US2003).ER24 @03 0.01

e above exanpl e _denonstrates th Conpou FF- HK,

GR+HT, IWATL, IN79P-1Z, 3B-J1, a JL-JR,q‘C’if' Nt NT

égl ustratigee 5-Aryjtetrazepe Conpegnds, inhypit Nt NT
nt hi ne oxi dase activity and, accordingly are useful

d@r treatixp or pN&ventindO&n infl9mmation NBi sefde, a NT

reperfusion disease, or hyperuricemia. In iti o,

Ghopl i cant Nbel | e\E/‘]éTTt hat 5 1@gnpoung)g] HL, HU HV, Ioflé NT
, JA, JJgrand Jgr i1l ustggative SoAryltetrgrol e NT 12
npounds,” are useful for treating or preventing an

GKf | ammat iNG di seNde, a refderfusi o di seas¥l or NT 3

hyperuricem a. 5. EXAVPLE 14: | C LI VERl NJ
GiDEL 10 INirustrafqi%ve 5-Ar‘§| tetraﬁe Con'pglﬁlﬁds g@e(rt NT

(Eﬁpat opr OtﬁFt ive gfifects i7p a thixgacet am deTnodeNTof 8
epatic failure. The table bel ow shows the efficacy of

@Nrious iNTustralNTe 5- Ayl tetrazZ8fe ConpolNAds U NT

GPe per ot nni bR on of The T ncrased ser b asT T 6
B Sacet o (200m7 k) fall owtna a o ngl eraral dose
GO n/kg NT NP 78 9,8 singlegral g

GR NT  NT 48 8 NT  NT

GS NT  NT 05 68 NT  NT 13
GT NT  NT 94 53 NT  NT 8
GU NT  NT 94 69 NT  NT 17
GV NT  NT 05 73 NT  NT 14
GW NT  NT 39 9 NT  NT 5
GX NT  NT 100 84 NT =~ NT 19
GY NT  NT 76 11 NT  NT 19
GZ NT  NT 8 NT NT  NT NT
HA NT  NT 61 10 NT  NT NT
HB NT  NT 25 NT NT  NT NT
HC NT  NT 25 NT NT  NT NT
HD 60 NT NT NT NT  NT NT
HE 33 NT NT NT NT  NT NT
HF 80 NT NT NT NT  NT NT
HG 22 NT NT NT NT  NT NT
HH 48 NT NT NT NT  NT NT
HI 70 24 14 NT NT  NT NT

HJ 2 NT NT NT NT NT NT
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15 or 10 nl/kg) of various doses of 5-Aryltetrazole
Conpounds. Results are expressed as percent

WO pdvitloodsen, nmean SEM (n = 7-10).
as described in Biochim Biophys. Acta. 1536(1):21-30

(2001). TOXIC LIVER I NJURY MODEL Per I i n of
Serum AST LevERCENIXANTHI

| G 254 468 IR | 4] .
317 JO 249 36 1N T —20 99 W
%@0030@224630 Accor d1ng| Y, to.e above G)(lin'pl 6.03
nstrafes that Corrpounds IC | | P, ,J;J and
HEKX, illustative Bl AryltelNdazol e rrpounds nhi D1 %
I-lﬁ.fr um AST | evel s d, acggrdinglyr are usgfpl foyr
' eating 8r preventing organ failure. 5 5.15. EXAMPLE
ph\g: COLLAGEN- | NDUCED ARTHRIITI S ANT | | ustr 8T ve NT
5 Aryltetrazol e Corrpound xerts p ective fectsnin
BN nodel @2 col | agen- mduggd arthhq}tls in r]ﬁﬁtc NT

sul ts areprexpregped as pgci dencesand sevepity Nver
me. Studies were conducted as described in I nflamn

Hies. 50(1NT561- 589 (2001100 The Pésults il4lustraie

t hat the adm ni styration of _Conpou JO, an
HQ| ustratiNk 5 10Niryltet Pazol e C% ound, reduced

I-QQC' dence j@f col Iggen-indwged arthygsitis in 3@ ce. NT
peci fi cal I y, after 33 days 100 % of the untreat ed

HS ce exhi MTed arNAritis; Mowever 16mice t AT

AT LSt ergfl Compgnd J0 ghoved @ al ani [} oagp, o dert e
Iﬁ}ays) 25 BT 29 34183 % Igci dencenB5S 45 55N¥0 10[@T
av NT NT 0 NT NT NT
"W NT NT 89 62 NT 32
HX NT NT 92 59 NT 37
HY NT NT 86 45 NT 20
HZ NT NT 88 41 NT 20
IA NT NT 90 54 NT 31
B NT NT 94 64 NT 38
IC NT NT 100 81 NT 60
D NT NT 72 37 NT 13
IE NT NT 87 38 NT 22
IF NT NT 16 NT NT  NT
1G NT NT 93 59 NT 33
H NT NT 95 63 NT 33
I NT  NT 90 45 NT 20
1J NT NT 93 58 NT 27
X NT NT 55 17 NT 9
IL NT NT 86 46 NT 21
M NT NT 0 NT NT NT
IN NT NT 68 21 NT NT
10 NT NT 0 NT NT NT
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Vehi cl e Conmpound JO 20 35 45 75 85 15 Tinme (days) 25
27 29 31 33 Mean Severity 0 0 8 10 12 Vehicle
w@eowowsds JO 0 0 3 8 8 The above exanpl e denoPST/I81083022462

that Conpound PERCENT XANTHINEVOXIDASE/INEIBEION
Compound, inhiBrts colTagen-induced arthritis and
accordi ngly, i3ArsHetrhzdle CE AN gntratie i)

1 o 4 VS 2 g
arthritis. 20 5.1 EXAVPLE 16: RERPERFUSI URY,
QBMHQI&HL«Q@ 5- Ar3#tetrazel e Conpétmds exeor\ilﬁ\U Fﬁ-o-:i 201
protectiveypffectgyi n variggus nodel s of organ 28

I schem a and reperfus ion. For exanple,

It raperi tN¥Real al¥i ni str &% on of 33i | | ustr afve 306 NT
-Aryltetrgazol e ounds Jeet ards ,5he progre$si o f

Igut i sche repg&ﬂﬁsi on [ nducé"g hyper pequ?}eabirzgloty NT

18nd nortality in Nyce. Resylts ar &8expresseNTas %4 NT

decrease in gut hyperperneability and as nmprtality as

I@bserved afTer 6 Ndurs and®2 days 18f reper i on.” NT
udi es condygt ed as gescribed i n Shocks NT

Iﬁ(Z):lSﬁ 1 (20@3;. Ther‘% was a@got abl e IEISO V\D3

13004/ 009568TPCT/ USZ003/ 0228862 dod®- dependeNt ef fNEt NT

on gut hyperperneability and there was an ijprov nt

IW survivaNT rateNlas test%d at tHe hi ghestﬁ%oseeﬁf NT
th | evel Tz Dose / kg my/ kg B0 ng/ kg ®&§ no/ kg NT

npound nt r ol IGIGJO @Gut 100% 73% 69% 47% 39%
Rer meabi | i KY DoseNI0 ng/ kB0 ny/ k& ConpoulNd Con2€ ol NT

IIZGC); i:)(,) 5Surl\\/IiTvaI %N(T6h) 60 8897 87 Sg.brvi val O/N([Zdayﬁ 0 NT

JA NT NT NT 0 NT NT NT
JB NT NT 32 15 NT NT NT
JC NT NT 31 6 NT NT NT
JD NT NT 28 0 NT NT NT
JE NT NT 82 32 NT 12 NT
JF NT NT 34 6 NT NT NT
JG NT NT 93 61 NT 33 NT
JH NT NT 86 41 NT 23 NT
JI NT NT 79 30 NT 19 NT
JJ NT NT 0 NT NT NT NT
JK NT NT 0 NT NT NT NT
JL NT NT 95 68 NT 34 NT
JM NT NT 89 38 NT 16 NT
JN NT NT 88 41 NT 20 NT
JO NT NT 83 36 NT 18 NT
JP NT NT 98 74 NT 46 NT
JQ NT NT 100 89 NT NT 18
JR 85 56 14 NT NT NT NT

The term “NT” means that the compound was not tested at the indicated

concentration.
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JO illustrative 5- Aryltetrazol e Conpounds, are
was@iab9sbdr treating or preventing a reperfusiPCI/US2003/022462

di sease in an aninmal. The present invention is not to

be limted in scope by the specjfi e [

di scl os&leuabowéxm?rﬁ%@n F aérﬁg) HorBas R I@%-HT HW-

<

IL, !]ﬁyﬁﬁ E%,ajél* ne?natns f,]il_hg(eg\{rugt? e 5SArydkirhitfe COMPBEATRNINAINE xanthine

unct| onal |y equivalent are
oxidst hétivifyhadsaeprlinglf atehissful fordreptiogor preventits apdnflamation
nodi fi cati ons_ of thelnventlon n diti,on..t
Giseameb A aC BRrh ST oG de) 11 %@qb%ARBB% Bt {235 that
t ho A€ v IMY R0 TA, @J‘%@UK infseaaess payletazole
COW? i’{iﬁeﬁgco éIo t he appen ded cl ains. 15 }A nunber
Co@?oﬂrﬁfs efrensafsl ibatteathga)‘r peeviesting amianflammpation diissasco 3 geperfusion
) whi ch have . been incorporated herein in their
dls@ﬂﬁ@,ioif@b’?ﬁ.m&?ﬂmé\o 2004/ 009563 PCT/ US2003/ 022462 \Wat
is clained is: 1. A conpound of formula la: Rl IN ~N
NON \/ R3 (R2)n (la) 5 or a pharmaceutically
acceptable salt or hydrate t her eof , wher ei n: i's
CO2R4; eAdA. REXAMI PXICLIVIER *
-N(R5) (R5), -OR5, C( O) R5 OC( 0) R goNHC(
- (C1- Clo)lhistytive 3-AEgkenmalsiGosrmunds gxept kepa aW%{YP effects in a

thmz%cgngieglgngéé C&i}pﬁ%ﬁ)fpﬂ&l‘@ Egl é)bl?% ﬁéﬁ%gg@{?éﬁm efﬁcacy of various

111usﬁité@é§ -érylﬂé%ﬁ%ﬂ%ﬁo R0 For theirdibpoprotédtivp mr'l(lﬂa)l(rﬁﬁé :
HC( O NFR C(O) NHR5, -gﬁg) FS' .
Illumed))afﬁﬁrce@ﬁiﬂubmg(l @f s 1n@‘pasc@§<@uzagg T deye ssresu,_]:mg om an

1ntra@€)@§oggal nj ea%%ﬁgcetm&%w%) n(O S@i@%e oral dose (3 mL/kg

or 1?%{15’)% ) of VaR3 G idRe3 RS Arylidifazelel Conaidantls. Results are expressed as
o) al kenyl

C2-do)al k
perc(eﬁﬁnlﬁbu)m,ygeana:kw( (n —(Eﬂ;O))C?Sﬁg%p%\ygqe&gpﬂ%ted afsdescnbed in Biochim.
| ht hyl
B’Qé’@é'ffg’g‘)%‘é@%cfcq @bm)cgg?ng/r | R5, - NHC(O) RS,

O

TOXIC LIVER INJURY MODEL
Percent Inhibition of Serum AST Levels

Compound 3 mg/kg 10 mg/kg
IC 348 2045

1G 25+4 46+8

P 2348 4148

IS NT 3345

JM 1247 317

JN 117 31£7

JO 2419 36+12
IX NT 31x1
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-N(R5) C(O R5, -NHC(O) NHR5, -0OC(O) (CH2) mCHR5R5
- Q02( CH2) mCHR5R5, - OC(O) OR5, - SRS, -S(O R5, - S( O 2R5,
WO S(0DpMNIRS5, or (ROP R4 is -(Ch)heteroaryl, PCT/US2003/022462
- (C6) heteroaryl, phenyl, naphthyl, or benzy]; 20
R5 i s i neenadingly fe abpye exarple dqmansaaigs B Ompp%fﬁ*ﬁ IG, IP,
. Nt Yo - norpnal j i L, it s ’
15, T30E a0 B AR B AN gtrags R b, inhivitsorym AST lovels and,
accbfdgflﬁja% abdsanst treating @2 ptdventidgkonggh failure.
“(C3- A o) cycl oal kyl, - (C8-C14)bi cycl oal kyl ,
-(C3-d o) heterocycle, or (Rs)p -0 each R6 is

i nde dent | y-~H.
NGO o) al R ;F'( CP%%%MAGWINMED ARTHRITIS

- &93( ClAQiJiD\)liafalKiyé S-A@(tﬁlﬂdle@mmmdexgtgy&@%/w@ effectsin a

- , .- benz
modgbﬁ(cg}l@qqa@p&ybec'@ﬂ_a@f@i%iwice&ewla are %Hrjzsse(_i &c( ia)cﬂeanoaild severity
ovel i %ﬁ?&? Srk &%&%9&%@8‘%@8 InfllRe( Rds: @Jﬁqms&ysw (2001).

( al kyl, - - C10) al kenyl, "- (C2-d o) al kynyl

The e&&anglmﬁm Itlged Ith@ddminis‘(rﬂa}rﬂlfgqmmﬂdg), lgpiillustrative 5-
Ar;/ @@)Zﬂ]@?(gm,l r%ﬁﬁ%lgﬁmlégr?cﬁ gg%?elgagg'%ﬁ)ﬁduced arthritis in mice.
Spe@%%?%ﬁ%@% )%( %fl tﬁ@ %ﬁt%‘%?d&iﬁﬁﬁee@hib}t&ﬂ ksthritis; however, mice
that &Ni:(ﬂojfdrhih‘l@sﬁ&emommd JO shoyey ¢ @Jiéniijp_gl}%eggﬂase in the incidence of

- G-Ca)al kyl, 5 - SO2NHR5, “SCRNH2; n i
Collﬁﬁeégléglqegﬁ&“ﬂés'f romO0 to 4; each ?nr is %Slg%éngelnfl ;m

an integer ranging fromO to 8, and each p is

i ndependently an integer ranging fromO to 5. 10 2. A
Tifer(days)ut i cal5 conposkti on conpr?-%i ng an ef?]ect [ ve' 33

amount of a npound ,of claim lcor a phar euti cal
%dngidenss o sa?? or hyé?ate therecsa? andpa s 7100

vigaeaceutical |y acceptable carrier or excipi ent. 15

3. A nmethod for i ' i i :
ooty 8y S g Lot e 85 o W e
(10): RL TN ~N unt of a conpound of fornula
Time (days) 25 27 29 31 33
Mean Severity 0 0 8 10 12
Vehicle

Compound JO 0 0 3 8 8

The above example demonstrates that Compound JO, an illustrative 5-
Aryltetrazole Compound, inhibits collagen-induced arthritis and accordingly, is useful for
treating or preventing arthritis.

5.16. EXAMPLE 16: REPERFUSION INJURY

Tllustrative 5-Aryltetrazole Compounds exert protective effects in various

models of organ ischemia and reperfusion. For example, intraperitoneal administration of
illustrative 5-Aryltetrazole Compounds retards the progression of gut ischemia reperfusion-
induced hyperpermeability and mortality in mice. Results are expressed as % decrease in
gut hyperpermeability and as mortality as observed after 6 hours and 2 days of reperfusion.

Studies were conducted as described in Shock, 14(2):134-141 (2000). There was a notable
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R3 (R2)n 20 (Ic) or a pharmaceutically acceptable

salt or hydrate thereof, wherein: Rl is -H -CO02R4;
WGQI(O@))%& or -C(O) N( R5)(R5) each R2 is indepepdEns1093/022462

-hal o, - - OH, -N(R5)(R5) -OR5, -C(O RS,

dos%&%@g%%?ffg %}} gut%%) lg i’ ﬁ%il @e%gvbgsl dn improvement in survival

rafes g?’te&?:@)ﬂ%@ lh?gﬂeﬁ)dose bf‘@h gv@?sb' cycl oal kyl,
C10) cycl oal kenyl , - (C3- C7) het er ocycl e,

- (C5) het eroaryl, (C6)heteroary| phenyl, -naphthyl,

N benzyl - CO2R5, - ()Cl—is R5) (R5
‘NPlC( ONHR5, -C(O o N2 o)cg 9 @mg/&(qq @gmg@% 30 mg/kg
fR OF Cosdl) 2RBIGR3 is - H, 16hal 0, - NORG - CN, JO
s “N(R5) (R5), -Q(CH2)mR5, -C(O R5, 30 - O) NR5R5a
Gu:l( O NH( CH2) 1 Cof8% - benzyb9% co2cH( Rb ©R5) , 39%
PerBfeabildy al kyl , (C2- Clo) al kenyl , -(C2-C10) al kynyl,
- (C3-C10) cycl oaI kyl, -(C8-Cl4) bi cycl oal kyl ,

(C5 a o) cycl oal kenyl -(C5) het er,
Dgses) het eroaryl, - napht hyl, - gﬂ&lﬁ%t erocycl e 30 mg/kg

N . -NHC( O - NHC( O) NHR5
C%&%) nCHRSggé -002( c:% n%:%SRS Hg(C(%)) 0?52 JOSRS
SfivSaRY (613( O) 2R5, 66 S(O) 2NHR5, 08735 103 WO 87

004/ PCT/ US2003/ 022462 /((Re)P R4 is -CF3,
SZ‘(T(Y‘,!L ”%Q/gig‘%}w -benzyl, -adamantyl, -norpholi nyI13
5 -pyrrolidyl, -pyrridyloxide, -pyrrolidinyldi one
- pi perdidyl, -(C5)heteroaryl, -(C6)heteroaryl
- (C2- Clo) Tﬁh«ebgnle exax(lpjzd@mpstra&wyat Compound IG and JO, illustrative 5-

Ar;él@ él@%ﬁﬁ (i)lg?na@ é'eélselélﬁctr%é)a bf'; é: Crlsgegllﬁlk ég re%erfusmn disease in an

amﬂgppendent ly Hor R4; each i s independently -hal o,
NO2, -CN, -OH, COZH - N( C1- CIo)aIkI(Cl Clo) al kyl_,
-Q(C1-C1 o)l“h1: Rygsent -11@(6@1@@.@@9 b Japited in scope by the specific

10 em%%eﬁg%%g— @%%%%ﬁ% zvach%gﬁxa?r@gﬁfly I ofa few aspects

of (He 2ehtibd &idibrhyémboﬁlﬁéﬁis Gl el f&ydtmna](lﬁﬁql@aiér&lak@w;thm the scope
Sn - C10) al kynyl , -(C3- (3103 %/cl oal
of this 1nvent10n Tndeed, vanous modificafions of the 1nvent10n in addition to those shown
and described herein will become apparent to those skilled in the art and are intended to fall
within the scope of the appended claims.
15 A number of references have been cited, the entire disclosures of which have

been incorporated herein in their entirety.
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- (C8-C14) bi cycl oal kyl , - (C5-d 0) cycl oal kenyl
-(C5) heteroaryl, -(C6)heteroaryl, -phenyl, naphthyl,
WO ¢@3/0@56) het erocycl e, - CO2( CH2) m( Cl- Clo) al kyl PCT/US2003/022462
-CO2(CH2) mH, -NHC(O) (C1-Clo)al kyl,
- NHC( O) NH( C1- Clo) al kyl , -OC(O) (Cl-Clo)al kyl,
WhaDlB(CEh)ﬂG(e@IlS ClO) al kyl, or -SG2NH2; n is an integer

rangi ng fyom 0 ch mis independently an
i nt éger fakygim '”0 rogﬁ?lﬁ&t% and each p is

independently an I nt eger rangl ng fromO to 5. 4. The
met hod of claim 3, wherein the inflammtion disease is
arthritis, psoriasis, gingivitis, colitis, uveitis,

di abetes, adult respirateN SN\r ess syndrone, 25

aut oi mmune di sease, | upyk. %@r’ﬁp&t osus, ileitis,

ul cerative colitis, Crohn’'s diggase, asthm,
periodontitis, opht hal mtis, endopht hal mtis,
nephrosis, AIDS-related eurodegeneration, stroke,

neur ot rauma, Al zheinmer's di sease, encephal onyelitis,

cardi o- nyopathy, or transpl é@) rejection. 30 5. A
method for treating a reperfusion disease in an

ani mal conpr|5|n ni.st.eri t n_ani mal in need
5 orprbAEBIcaRRCAIBAEETIAR %ﬂ%ﬁﬁkyd{i?ﬁe fhteeg @"of fornul a
(I C): 3?{#0?%)1@004/ 009563 PCT/ US2003/ 022462 R1 IN

(lc) or a pharnaceuti cal_lﬁ\)/
accept abl each &, fis mdeﬁwdlﬂab’ehalhefl\é@a‘, -CHh€Ri NRsIRs); ORs, -C(O)Rs,

G Berban Il CP G TRC o by Rl ol

(DR 1%0@ Bﬁ)bugl UNIC() B oyel e} ;i heterocycle,
10 phE@ eﬂzt;)hﬂwu denkyl} -CO@KBO@(@»éﬁ@ks)&s)kyNHC(0>Rs, _NHC(O)NHRs,

0) al ( t e
'Q(b%ﬁﬁé é%@)&s 6%?&?%& gﬁag%?’% §1eny 2R§’napht hyl ,
benzyl. R rlglﬁ(Hg)s@Gﬂﬁ%mRSN(Rs)éRﬂwGO@H@mRs, -C(O)Rs,

@SRy GIONHICENRY, -OCRs, ben, -COCHRIRS), “Er-Cropalics
«(C2.Cro)alkenyl, -(C2-Cio)alkynyl, ~(C3-Cro)eycloalkyl, -(Cg-Cra)bicycloalkyl,

15  -(Cs.Cio)cycloalkenyl, -naphthyl, -(C3-Cro)heterocycle, -CO2(CHz)mRs, -NHC(O)Rs,
N(Rs5)C(O)Rs, -NHC(O)NHR;, -OC(O)(CH2)mCHRRs, ~CO2(CH,)mCHRsR5,-OC(O)ORs,
-SR5, -S(O)Rs, -S(O)st, -S(O)zNHRs, or

-

R, is -(Cs)heteroaryl, -(Cs)heteroaryl, phenyl, naphthyl, or benzyl;
20 each Rs is independently -H, -CF3, -(C;-Cio)alkyl, -benzyl, -adamantyl,
-morpholinyl, -pyrrolidyl, -pyrridyloxide, -pyrrolidinyldione, -piperdidyl, -(C2-Cio)alkenyl,
~-(C2-Cyp)alkynyl, -(C3-Cio)cycloalkyl, ~(Cg-Cra)bicycloalkyl, -(Cs-Cro)heterocycle, or

-

each R is independently -H, -halo, -NO, -CN, -OH, -CO,H,
25  -N((C:i-Cio)alkyl(C;-Ci)alkyl), -O(Ci-Cio)alkyl, -C(0)(C1-Cyp)alkyl, -C(O)NH(CHz)m(C1-

Cio)alkyl, -OCF3, -benzyl, -COZ(CHz)mCH((C1-Clo)alkyl(Cl-Clo)a]kyl), -C(O)H,
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10 -S(O 2R51 R3is -H, -halo, -N02, -CN, -OH,
-N(R5) (R5), -Q(CH2)nR5a -C(O)R5, -C(O) NR5RS5,
WO SB{@pddHCH2) N R5), - OCF3, -benzyl, -CO2CH( RS)¥EBYS2003/022462
-(Cl1-d o)al kyl, -(C2-C10)al kenyl, -(C2-C10)al kynyl,

~CQ2§-% f%u%ii (ghb@%ﬂ ((_Eg-éj)ﬁﬁcﬁ o-gb% 15;{15(3’11}’1 ~(C35-Cyo)cycloalkyl,
-(C4 Cg@? Cﬁfz&mgﬁw(c - mmkent (g%g@l&b 1, S(CPHeedréaryT) Sphenyl,

-N NHR5
napm&D)(@El-Ql)))hﬁdR&RSle -ccaam 6{@@ NERKO)(C1-

waaé«»l SR Wﬁé%cﬁi%fﬁ&ﬁ’moﬁﬁo S Eatr

NH20 - pyrrldyIOX|de -pyrrolldlnyldlone
-plperdldyl (C5)heteroary| C6) het eroaryl ,
_(C2- c10)1a1swmentygerrale&r,lzg &om Giadiny| |

-(C3-d o) ' : I .
-(C3-d o) cyc%pendeglrﬁ?(aggt %gér%é%%%ﬁ%so t|Os,8’ and
i ndepende&th&ﬁrﬁépéﬂ@en@ﬁﬁhin@ef mnigingeen Geot! y - hal o,
- CO2H, -N(Cl- do)al kyl (C1-d o) al kyl,
-Q(Cl-do)al kyl, -C(O(C1-d o)al kyl,
- C(O) NH( CH2) m( Cl- Cl10) al kYl, -OCF3, -benzyl,
-CO2(CH2) nCH( (A -d o) al kyl (A -d o)al kyl), -C(OH,
- C021.C1- CAQ) hainkacleutlcal (:@mpﬁlmmmypnsingmef@tﬁ)’aBMQW}tlO,f a
-(C2-d q) aI kynyl ,

canirgngdof vlam cqrgeghmace tgf&l é?)%ﬁ%@%bﬁ%/ %%q q?{’gw ate thereof and a
pljgck %@ﬁpaif@g% 2 CLRk6E 8fgaEm! . - phenyl

heterocycle
-COZ(CHZ)n(Q G o)al kyl, -C02(CH2)nH, -NHC(O) (C1-
A o)al kyl, -NHC(O NH(Ci Clo)al kyl ,
0 (Cl-a | kyl, - ClCJ l. : .
| SCeMe: A mehah{onicades % AMBHRRIORSpeesR B o amiseel cogpprising

SRS IGELIN B SR Ry finsortorl

(Icpdependent |y an integer ranging fromO to 5. 6. The
met hod of claimb5, wherein the reperfusion disease is

henorrhagi ¢ shock, sepsi Sy 1set | C shock, myocardi al
infarction, or stroke. 5N7. for inhibiting
xant hi ne oxi dase activit yLNn a(R2 ni rral conpri sing
dc)
or a pharmaceutically acceptable salt or hydrate thereof, wherein:
R; is -H, -COzR4; -C(O)Rs, or -C(O)N(Rs)(Rs);
each R, is independently -halo, -NO;, -CN, -OH, -N(R5s)(Rs), -ORs, -C(O)Rs,
-C(O)NHC(O)(Rs), -OC(O)Rs, ~(C1-Cro)alkyl, -(C2-Cio)alkenyl, -(C,-Cyp)alkynyl,
-(C3-Cio)eycloalkyl, -(Cg-Ci4)bicycloalkyl, ~(Cs-Cyg)cycloalkenyl,~(Cs-Cq)heterocycle,
-(Cs)heteroaryl, -(Cs)heteroaryl, phenyl, -naphthyl, -benzyl, -CO,Rs, -C(O)OCH(R5)(Rs),
-NHC(O)Rs, -NHC(O)NHRs, -C(O)NHRs, -OC(O)Rs, -OC(O)ORs, -SRs, -S(O)Rs, or
-S(O)2Rs;

R; is -H, -halo, -NO,, -CN, -OH, -N(R5s)(Rs), -O(CH2)mRs, -C(O)Rs,
-C(O)NRsRs, -C(O)NH(CHz)m(Rs), -OCF3, -benzyl, -CO.CH(Rs)(Rs), -(C1-Cyp)alkyl,
-(C2-Cip)alkenyl, -(C,-Cio)alkynyl, -(Cs-Cio)cycloalkyl, -(Cs-Cia)bicycloalkyl,
~(Cs-Cyo)cycloalkenyl, -(Cs)heteroaryl, -(Ce)heteroaryl, -naphthyl, -(C3-Cyp)heterocycle,
-CO5(CHy)mRs, -NHC(O)Rs, -NHC(O)Rs, -NHC(O)NHRs, -OC(O)(CHz)mCHRsRs,
-C02(CHz)mCI{RsRs,—OC(O)ORs, -SRs, -S(O)Rs, -S(O)st, —S(O)zNHR5, or
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adm nistering to an aninmal in need thereof an

ef fective anount of a conpound of formula (lc): Rl
WORN4B®563 R2) n 10 (l1c) or a pharmaceutically PCT/US2003/022462

acceptable salt or hydrate thereof, wherein: Rl is

-H -CX2R4; -C(OR5, or -C(QO N&RS)(RS); each R2 is

i ndepedently -hal o, -NO2 RedoH, - N(R5) (R5), -OR5,

-C(OR5, -OC(OR5, -C(O ) R5,> - (Cl1-C10) al kyl,

- (C2- C10) al kenyl, -(C2-C10)al kynyl, 15

-(C3-d o) cycl oal kyl, -(C8-C14) bi cycl oal kyl

: (C5- S ?kg CIOFa) K@ P o)alk@3-beds e adamantyl, eporpholinyl, -pyrrolidyl,
oyrbRopfe “baRpkin it SR Eat &%)@%&%?@Mb
{(CoAHAIRENARS C,-Cr) kRS- (Cs-Caf) cy sk vl Ocflig) icychyalkyl,
'(Cg'ﬁip%g%ﬁoﬁ%l so( O 2R5; R3 is -H -halo, -N02, -CN,

3OS IR), -Q(CH2)nR5, -C(OR5, 20 -C(O) NR5RS,

-C(ONH(CH2) M Rs), -OCF3, -benzyl, -CO02CH(R5)(R5),

-(Cl-do)al kyl, -(C2-C10) Rk, -(C2-Clo)al kynyl,

- (C3-Clo) cycl oal kyl, -(C3- bi cycl oal kyl ,

- (C5-C10) cycl oal kenyl, -(Cb)heteroaryl,

- EZOOS)( gié)e;roaryl , - na)c?ét%hyl , -(C3-Cl10)heterocycl e,

- L N\HGEH) R5, - NHC( O) NHR5,

L0 O) (R g adier oA ey F bV i

300 . a1 DREIpel O G N ey BB TN
C1g)%?l(ﬁg{(?%)aﬂ%g%@t(Flwa_)%b}leﬁ'ﬂ(O)(Gl?E_ia)aﬁ“yla}"c(o)NH(Cﬂz)m(Cl-C1o)alkyl,
Oy bery g GFBIR G i - C TS PO, -GOA(C-Cropalis
-((?lgm?dcn:l?g,el(ﬁﬁde)alkeri}(l,GZCﬁCEb)fdk}«Ey_rh,yK -Clolsrclopbivdl kynyl |
st HEIRSR TR IPURE SR ICoe et ot
nephillsh Gt eF IR0 GH IS Lo o CHH,

-[\]I_[D—ﬁ !1;(9, _1%%6%4-%@m($'gi®aﬂ®g ege(td}((l‘li 'ICMo)alk&l, o OC(O)O(Cl_
Clo)alk};l, or 'szNHz;’ !

n is an integer ranging from 0 to 4;
each m is independently an integer ranging from 0 to &; and
each p is independently an integer ranging from O to 5.

4, The method of claim 3, wherein the inflammation disease is arthritis,
psoriasis, gingivitis, colitis, uveitis, diabetes, adult respiratory distress syndrome,
autoimmune disease, lupus erythematosus, ileitis, ulcerative colitis, Crohn’s disease,
asthma, periodontitis, ophthalmitis, endophthalmitis, nephrosis, AIDS-related
eurodegeneration, stroke, neurotrauma, Alzheimer’s disease, encephalomyelitis, cardio-

myopathy, or transplant rejection.

5. A method for treating a reperfusion disease in an animal, comprising

administering to an animal in need thereof an effective amount of a compound of formula

(Ic):
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Clo) al kyl (C1-d o) al kyl, -Q(CL-Gio)al kyl
-C(O (G -G o)alkyl, -C(ONHCH)mM G -Cio)al kyl,

WORuHBIsebenzyl , PCT/US2003/022462
-CO02(CH2) .CH((G -d o)al kyl (A -do)al kyl), -C(OH,
-C02(C1-C1O al kyl, -(Cl-Q@op)al kyl, -(C2-Clo)al kenyl,

-(C2-d o)al kynyl, -(C3-§% y al kyl, -(C8 5
Cl14) bi cycl oal kyl , - (C5- L alRenyl
-(C5) heteroaryl, -(C6)het eroar( b -Phenyl, naphthyl,

-(C3-d o) heterocycle -C02(CH2) m( C1- QO)aI kyl ,
- 002( CH2) nH, - NHC( O (C1- d o) &lckyl ,

or a%%% %éé})%lbreégalt or | e(tﬁ%reg Qx)h%{réinﬂ! ht eger

rangi ng Radentd ‘C@z &ﬁ@)RSm(WSC &%; ntly an
i nt eger reﬁ&QRPﬁ ihdpehdntl9 -Bilo a-Nibz, 3@\1 e@m, PI(RH(Rs), -ORs, -C(O)Rs,

ORON e”@@ﬁﬁ%&”ﬁﬁg e e e e e
: @mgdgsloamyndmgmﬁmwcmuqﬂ,o(@acﬁmmamenyh el6i- ity
(@éﬁwe g Rl Co RSy by HAGHIAS), Herd O TUARL! D)0)0BHR:)Rs),

Q)R@bngéﬂ)lNHRS,hﬂ@NHRSh e@@&g)RM'Q@ﬁQ)ORSngRS, -S(O)Rs, or
S %gﬁcomm -C(OR5, or -C(O)N(R5)(R5); each R2 is

150 Ro. Reie Hobely RS0 P%}%@%R%P@@% CioRs
-C(§> RE )@gdgl iy kyL LB RLUHAML -COCHR)R), -(Cr-Crofallyl

(C¢ %ﬁ@@yé’yé%gwk@ vl ﬁéﬂ&yk@ﬁg @;&%ﬁ Ybicycloalkyl,

(€ @@a@!ﬂm% yL(C sl efCajireteroaryh emaphthyl,néGE tieterocycle,

Brkers, é@ﬁ%ﬁ%‘%&@% R REOGO)(CHTCHRRs,
—C@«@{B%CHR5R5FGC®MS} SR, Q)BS, SKO)Q |- 8(0)2]]@5, QI‘CN

-OH, -N(R5)(R5), -Q(CH2)nR5, -C(OR5, -C(O NR5R5,
-C(O NH(CH2) M R5), -COCF3, - qaﬁ)p CO2CH( R5) ( RD),
-(Cl-Cl0)al kyl,  -(C2-C1 ke (C2-Clo) al kynyl ,

-(C3-d o) cycl oal kyl , (08 | cycl oal kyl ,

- (C5-C10) cycl oal kenyl C5) het er oar yl . .

- ( C6) het eR@m-@F3, (ﬁaﬁlﬂt) Vi, “benzyd, edanpiyk rpeipbplinyl, -pyrrolidyl,

y%% oh @1153513 é)be 10(839 eteNfd@lQ)(Nk)ﬂ?Eteroaryl
@ F@z-(l@@ﬁs)vgﬂg, < e Cpiyi TS,

-(C3-Cro)heterocycle, or
— /(RG)p
/2

H

each Rs is independently H or Ry;

each Rg is independently -halo, -NO,, -CN, -OH, -CO,H, -N(C;-
Cio)alkyl(C1-Cig)alkyl, -O(Ci-Cio)alkyl, -C(0)(C1-Cio)alkyl, -C(O)NH(CH2)m(Ci-Cro)alkyl,
-OCF3, -benzyl, ~-CO,(CH,)mCH((C1-Ci0)alkyl(Ci-Cio)alkyl), -C(0O)H, -COy(Ci-Cro)alkyl,
-(C1-Cro)alkyl, -(C2-Cio)alkenyl, -(C2-Cio)alkynyl, -(Cs-Cyo)cycloalkyl, '
~(Cs-Cia)bicycloalkyl, -(Cs-Cio)cycloalkenyl, -(Cs)heteroaryl, -(Ce)heteroaryl, -phenyl,
naphthyl,-(C;-Cyo)heteracycle, -CO2(CHy)m(C1-Cro)alkyl, -CO2(CHz)mH, -NHC(O)(C1-
Cho)alkyl, -NHC(O)NH(C:-Cio)alkyl, -OC(0)(C1-Cio)alkyl, -OC(0)O(C;-Crp)alkyl, or
-SO;NHy;

n is an integer ranging from 0 to 4;

each m is independently an integer ranging from 0 to 8; and
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R4 is -CF3, -(d-do)al kyl, -benzyl, -adamantyl,
-nor pholinyl, -pyrrolidyl, 35 -pyrridyl oxide,
wo poorioadssdli nyl di one, - pi perdidyl, -(C5)heteroargl/S2003/022462

-(C6) heteroaryl, 107 WD 2004/ 009563 PCT/ US2003/ 022462
-(C2-d o) al kenyl, -(C2-d o)al kynyl,
- (C3- C10k8atcph Q&h&eﬂendmﬁlgﬁnﬁiﬁégdwlrmygxhg)ﬁbkw to 5.
-(C3-d o) heterocycle, or -/(R6)p 5 each R5 is

i ndependently H or R4; each R6 is independently -halo,
I\IOZ CN - OH, COZH -N(C - Clo)al kyl (C1-d o) al kyl,

g)l NH( %}Qﬁﬂ%@d @% ﬁ{% ere%)l %@éf)erﬁgmn d1Fease is hemorrhagic

sho&O?é(inéZa chéek; Qy@éa%ﬂiﬁyinﬁﬁbh&ﬂ oy skdkel ), - C(OH,
O al kyf, -(C1- Clo) al kyl ,
-(C2-d o) al kenyl (CZ C o) al kynyl,
- ( C3: Clo)k yethmd ﬂ@yinhlh@@xan@mg mldgs@ag‘gw@m an animal, comprising

drrél@gt)ed 3 C zlfn%%la B‘%gch Q}éecﬁé%ﬁ fggt%rayrlo’unt of a compound of formula

»)(C3 C o) heterocycle, -C02(CH2) rr(Cl C10) al kyl
ZC02(CH2) nH, - NHC( O (C1- C10) al kyl

-NHC(O) NH(C1-d o) al kyl, -OB O (G -d o)al kyl,
-0C(O G -do)al kyl, orn= N s an integer
ranging fromO to 4; 15 h i |2hdependently an
integer ranging fromO to 8; amd, each p is

i ndependently an integer ranging fromO to 5. 9. The
nmet hod of claim8, wherein tr(éc)hyperuri cema is gout.

or?aﬁ)ké%{lﬁuﬁ@iﬂg%ﬁ&glabr}& LN Hyﬁlmtswﬂ@feolf,ysshaglﬁyg g:r ome : "

need ther%?olls %@iPe*gtq:@gﬂlé {qfé)b)\ﬂﬁé)tag@ ound of

formul a ¢acR)R, i&hdepdidhtiy thato, B30,,(-EX), FOH] d‘)T(Rs)IB.s)g ¢ORs, -C(O)Rs,
S S HORAE I RS AR S

(€SO YRR RSN Co-€anhicRoalbyl; ﬂ@eﬁe@dﬂi@aﬂyen%a(lco -Crhgtgrocycle,
(Reterch, QA RALERY, R, ey Bbenzyl, -CORs, -C(O)OCHRS)Rs),
_NHC(O)Rs, -NHC(O)NHRs, -C(O)NHRs, -OC(O)Rs, -OC(O)ORs, -SRs, -S(O)Rs, or
-S(O)2Rs;

R is -H, -halo, -NO3, -CN, -OH, -N(Rs)(Rs), -O(CHz)nRs, -C(O)Rs,

_C(O)NRsRs, -C(O)NH(CHz)(Rs), -OCFs, -benzyl, -CO,CHRs)(Rs), -(C1-Cro)alkyl,
-(C2-Cio)alkenyl, -(Co-Cio)alkynyl, -(Cs-Cio)cycloalkyl, ~(Cs-C14)bicycloalkyl,
~(Cs-Co)cycloalkenyl, ~(Cs)heteroaryl, -(Ceheteroaryl, -naphthyl, -(Cs-Cig)heterocycle,
-COy(CH,)sRs, -NHC(O)Rs, -NHC(O)Rs, -NHC(O)NHRs, -OC(O)CH2)nCHRsRs,
-COy(CH,)nCHR3Rs,-OC(O)ORs, -SRs, -S(O)Rs, -S(O):Rs, -S(0);NHRs, or

Ry is -CF3, -(C1-Cio)alkyl, -benzyl, -adamantyl, -morpholinyl, -pyrrolidyl,
-pyrridyloxide, -pyrrolidinyldione, -piperdidyl, -(Cs)heteroaryl, -(Ce)heteroaryl,
~(C,-Cyp)alkenyl, -(C2-Cio)alkynyl, ~(Cs-Cro)eycloalkyl, -(Cs-Cia)bicycloalkyl,

-(C3-Cyg)heterocycle, or
—(Re)p
\ 7 ;

each Rs is independently H or Ry;
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-OC(O R5, -C(ONHC(OR5, -(C1-Clo)al kyl,
-(C2-d o) al kenyl, -(C2-C10)al kynyl ,
W0 ¢@3/0@563 cycl oal kyl , -(C8-Cl14) bi cycl oal kyl, PCT/US2003/022462
-(C5-d o) cycl oal kenyl, -(C3-C7)heterocycle, 30
-(C5) heteroaryl, -(C6)heteroaryl, phenyl, -naphthyl,
-benzyl, eachlG I?@ﬂlde $erRGHHRD) (1RB},,-CN, N, B, -N(Ci-

e R T 4 et A GO G

_OCIGkbenBHIREYOREH,)CHCERT riR8ky (@ ©)skyl), -C(@YRRERS(C1-Cio)alkyl,
(cl-gg%g%% (‘%ﬁ@eggr C@F%lga Aty Lg(}:y EQRGHHBRYL RE)-
C14)l(1®’3:l®1byla+(ﬂy1@d,)cyclqadj@n@1,o Q;gqmyw (Ce)heteroaryl, -phenyl, naphthyl,
(035@ ﬂ% LY. @csa H Og 1C%}1@1O-XI(YZQCH%H?HNHC(O)(Cl-Cm)aIkyl

i ell'@topil@@’)fgq,( &it@r X%%%G@H@S@&lgéw)a}kﬂ ot -SONE;

PCT/ US20Q34 9@&% r rnGRR(FHRD tR8; - NHO(O) R5, - NHC( O) Rsa
s NHR direde 6)‘ %ﬁ@ln?eé%mg% eGmO o & Hrs.

- C02( CH2F?
- ( 0) 2NHBSch [pis ifdRRndentlRAn integetr@ging tr,snmCQ ®)al kyl ,
-benzyl, -adamantyl, -norpholinyl, -pyrrolidyl,
-pyrrldyIOX|de pyrrolldlnyldlone plperdldyl
- E é) get )93[ lﬁ‘%ﬂﬁbhlfor ﬁéﬁ(%l@ gyﬁrﬁﬁt?tﬂua in al(l éﬁnﬁl&pmpklsmg lagministering
0) al kyny o) cycl o
to arf @EmEl i) sted fladren ar@ﬂffectwe(%m@ief %@P@Wafef?ﬂ%‘}la g
(R6)p each R5 is independently Hor R4; 15 each R6 is
i ndependently -halo, -NO2, -CN, -OH -CO2H, -N(Cl-

C10) al kyl (C1-d o) al kyl , Oﬂ:l C10) al kyl ,

-C(O (C1-d o)al kyl, C((a 19 Clo)alkyl,

- OCF3, -benzyl,

COZ(CHZ)rrCH((CI CIo)aIkyI(CI )Q)alkyl), -C(OH,
-Q02(Cl-d o)al kyl, -(Cl-do)alkyl, -(C2-d o)alkenyl,

- (C2-C10) al kynyl, -(C3-d o)cyéoal kyl ,
or alpiBir rac@lﬁézﬁwc%téﬂé salt dr@RdftOheyeol; Qﬁhdfeﬂyl

n;phz h)e/lt elr{](r)% %FFH (ﬂﬁéﬁroar O)N(ﬂh)?ﬁgsl
CICOZ( |CH2)¢"&§R Ql‘ﬂ)iéNéelﬂ%éntly 4«:@13( a0, -EN, -OHGNIRGIRS), -ORs, -C(O)Rs,
SR Kost R bl eyt (GyCoatiny.
(C§O2&)H2:ﬂodﬂ<yls—(@g+@11)blegéoalkﬂnngrngqﬁ)p]mh)ad Qrwl,4(C3 -Cy)heterocycle,
~(Cs)heteroaryl, -(Ce)heteroaryl, phenyl, -naphthyl, -benzyl, -CO2Rs, -C(O)OCH(Rs)(Rs),
-NHC(O)Rs, -NHC(O)NHR;, -C(O)NHRs, -OC(O)Rs, -OC(O)ORs, -SRs, -S(O)Rs, or
-S(O)2Rs;

Ry is -H, -halo, -NO,, -CN, -OH, -N(Rs)(Rs), -O(CH2)mRs, -C(O)Rs,
-C(O)NRsRs, -C(O)NH(CH3)m(Rs), -OCF3, -benzyl, -CO,CH(R5)(Rs), -(C1-Cio)alkyl,
~(C2-Cio)alkenyl, -(C2-Cio)alkynyl, -(Cs-Co)cycloalkyl, -(Cs-Cra)bicycloalkyl,
-(Cs-Cyo)cycloalkenyl, -(Cs)heteroaryl, -(Ce)heteroaryl, -naphthyl, -(Cs-Cio)heterocycle,
-COy(CHy)xRs, -NHC(O)Rs, -NHC(O)Rs, -NHC(O)NHRs, -OC(0)(CH,)CHR5Rs,
-CO(CH,)mCHRSsRs,-OC(O)ORs, -SRs, -S(O)Rs, -S(O):Rs, -S(0),NHRs, or

_@(Re)p

]

Ry is -CF3, -(C1-Cio)alkyl, -benzyl, -adamantyl, -morpholinyl, -pyrrolidyl,
-pyrridyloxide, -pyrrolidinyldione, -piperdidyl, -(Cs)heteroaryl, -(Ce)heteroaryl,
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each mis independently an integer ranging fromO to
8; and 25 each p is independently an integer ranging
wobnrowo09ws 5. 11. A nmethod for treating an i nf Pamust@®Bg22462

owel| .di sporder in_an_anj , risi L0 i ng
EReAm AlGTBIY oY e SR (e
- Yhenstocyefe, bormula (1c): N1 N NON >~ /R3 30
(R2)n (lc) or a pharmaceutically acceptable salt or
hydrat e thereof, wherein: | IR: H -CO2R4; -C(O R5,
or -C(ON(R5)(R5); 109 3004 008563
PCT/ US2003/ 022462 each R2 \\s 4 ndependent |y -hal o,
-N®2, -CN, -OH, -N(R5)(R5), -OR5, -C(OR5, -0C(O R5,
5 -C(ONHC(O R5, -(Gi -Clo)al kyl, -(C2-d o)al kenyl,

-(€2-d mdariefds 1 oal kyl ,
- Go. Loy B XN mapifrlent MLERG, 05

CCl |
- ( C3- C7) trecle Rodymrependentiyspaioy é%@érc{}ﬁaéﬁn Xoum, N

Ciofa! tEeLRAEN] -O@LeyhikyL FAIDN OYC;o)allbfn2y(O)NHEORRE(C:-Cio)alkyl,
- '@6%@8&%@%%&%gg'lgfag;yw_?g@igggwggmamﬂ,
10 -(C8Cidhalkyhai02-Cro)aRRnyl; T¥-CiQelkyni REY-CROFycloaydHI a5,
cQﬁ»&%ﬁ&gé@%ﬁ@'&%@fﬁi&%@é@% %&@%b@}fe@%%yl, _phenyl, naphthyl,
-(€§-C20)iteioayde 0 (CHR(Cr Gip)aikeym{102(CH2)mH, -NHC(0)(C1-Cio)alkyl,
' : i LG ofbkyl, or -SO,NHy;
NHED FIRGEHRRELOCOS@F AN R ORI Gkl or SO
- ( C6) het en ey NCECIARHNE O,mQG‘Cgl d o) heterocycl e,
15 - C02( CH2) gRA.m iNAGEhBntly- @) RangindIHGEO) M-Hmnd

-0 (R Ion, S CRLITHeR QA S

-(Cl-d o)al kyl, -benzyl, -adamantyl, -norpholinyl,

- pyr pol i dythe methirdficthin® wdierein fhehypéruciceniads gog,

- pi perdidyl, -(C5) heteroaryl, -(C6)heteroaryl,

- (C2- Clo) al kenyl , -(C2-C10)al kynyl , . . ..
20 - (C3101 0) dymkthal Kt treatinggmEiAlysis syrdromae ki1 animal, comprising

administering to an animal in need thereof an effective amount of a compound of formula

(Ic):

Rq

/

h (Ra2)n
(Ic)
25  or a pharmaceutically acceptable salt or hydrate thereof, wherein:
R; is -H, -CO;R4; -C(O)Rs, or -C(O)N(R5)(Rs);
each R, is independently -halo, -NO,, -CN, -OH, -N(R5)(Rs), -ORs, -C(O)Rs,
-OC(O)Rs, -C(O)NHC(0)Rs, ~(C1-Cio)alkyl, -(C-Cio)alkenyl, ~(C3-Cio)alkynyl,
«(C3-Cio)cycloalkyl, -(Cs-Ci4)bicycloalkyl, ~(C5-Cyo)cycloalkenyl, -(Cs-Cr)heterocycle,

30  -(Cs)heteroaryl, -(Ce)heteroaryl, phenyl, -naphthyl, -benzyl, -CO;Rs, -C(O)OCH(R5)(Rs),
-NHC(O)Rs, -NHC(O)NHRs, -C(O)NHRs, -OC(O)Rs, -OC(O)ORs, -SRs, -S(O)Rs, or
-S(0)2Rs;

R; is -H, -halo, -NO,, -CN, -OH, -N(Rs)(Rs), -O(CHz)mRs, -C(O)Rs,
-C(O)NRsRs, -C(O)NH(CHz)m(Rs), -OCF3, -benzyl, -CO,CH(R5)(Rs), -(C1-Crg)alkyl,

35  -(Cy-Cio)alkenyl, -(Ca-Cro)alkynyl, -(C3-Cyo)cycloalkyl, -(Cs-Cig)bicycloalkyl,

-(Cs-Cio)cycloalkenyl, -(Cs)heteroaryl, -(Ce)heteroaryl, -naphthyl, -(Cs-Cio)heterocycle,
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-(C3-C ())heterocycle, or 20 each R5 is independently
H or R4; each R6 is independently -halo, -NO2, -CN,
WO @4/0056PH, - N(C 25 C10) al kyl (C1-d o) al kyl , PCT/US2003/022462
-Q(Cl-do)al kyl, -C(O (C1-d o)al kyl,
C(O) NH(CH2) (G -d o) al kyl, -OCF3, -benzyl,
HOHRY MCHKIG(OR 50) aNEII(OJRs, O OYHCGINERs; C(-O00)(CH)CHRsRs,

'C%ﬁéféﬁf%?l @kﬁ(@)(p&%so)]g@#&aﬁo - RC2sehokakkeqy!

- (C8-C14) bi cycl oal kyl, -(C5-d 0) I:\ycl oaI kenyl ,

_(C5) heteroaryl, -(Cb)hetergary(Re)phenyl, napht hyl ,
-(C3-d o) heterocycl e, -CO?(@(Q C10) al kyl,
- 002(CH2) mH, - NHC(O) (O 30 al kyb .
- NHO( O) NH( C1- C10) al kyl , -0C(O) (Cl- Ol o) al kyl ,

-0C(O (G - C10 alk& or -S2NH2i n is anlnte%
rangl ng fRoif (Gr-Cendalylm-benzyh cedsasaiibt-mprehelinyl, -pyrrolidyl,

&ﬁ@ildé a?g&&mlﬁﬂ@fahQ b@eﬁhdﬁméc Yastetoapyli -‘(Cs)heteroaryl

Rl R TR TR

-(ngﬂllwhétéroc gf@ n the inflammatory bowel disorder is
regional ileitis, colitis, Crohn's disease, or
pouchitis. 13. The nmethod of claim 12, wherein the
colitis is collagenous or mcroscopic 5 colitis,

ul cerative colitis, or ente {Reds. 14. A conpound
of formula (Th): O/ R2 I \' H NNN(Ib) 10 or
a pharmaceutical ly accept abl alt or hydrate thereof,

wherein: Rl is -H -C2R4, -C(OR5, or
-C(ONRB) (R5); R2|s-(1C1 d o) al kyl or
- O( C1- O ofadhkBd is indepprdentlyE) ofResr oar y! |
- (C6) het epgai i is iRMPBYdentH 3RN6 NNO,, TN h@]il,)lCDzHDLN(Cl-
Chro)alkyl(C1-Cro)alkyl, -O(Ci-Cio)alkyl, -C(O)(Ci-Cro)alkyl, -C(O)NH(CH2)m(Ci-Cio)alkyl,
-OCF3, -benzyl, -CO2(CH,)mCH((C1-Cio)alkyl(Ci-Cio)alkyl), -C(O)H, -CO,(C1-Cro)alkyl,
~(C1-Cio)alkyl, -(Cy-Co)alkenyl, -(C,-Cio)alkynyl, -(Cs-Cio)cycloalkyl,
~(Cg-Ci4)bicycloalkyl, -(Cs-Cio)cycloalkenyl, -(Cs)heteroaryl, -(Ce)heteroaryl, -phenyl,
naphthyl, -(C3-Cio)heterocycle, -CO2(CH2)m(C1-Cio)alkyl, -CO2(CHy)mH, -NHC(O)(C;-
Cio)alkyl, -NHC(O)NH(C;-Cio)alkyl, -OC(0)(Ci-Cip)alkyl, -OC(0)O(C1-Cro)alkyl, or
-SO>NHy;
n is an integer ranging from 0 to 4;
each m is independently an integer ranging from O to 8; and
each p is independently an integer ranging from 0 to 5.

11. A method for treating an inflammatory bowel disorder in an animal,
comprising administering to an animal in need thereof an effective amount of a compound

of formula (Ic):

(R2)n

(Ic)
or a pharmaceutically acceptable salt or hydrate thereof, wherein:
R; is -H, -CO;Ry; -C(O)Rs, or -C(O)N(Rs)(Rs);
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each R5 is independently -H -CF3, -(Cl-d o)alkyl,
- benzyl, -(C2-Clo)al kenyl, 15 -(C2-C10)al kynyl,

W0 ¢@3/0@563 cycl oal kyl , -(C8-Cl14) bi cycl oal kyl, 0PCT/US2003/022462
-(C3-d o) heterocycle. 15. The conpound or
pharmaceutically acceptable salt or hydrate of claim

13 f whe ge.séH‘RB.é indeperidenfl -Heffo, -NOFRIINIGOED FNR HER 5),nORa+C(O)Rs,
infla e asg. i ni , i SN
Oy SN o3RG sl (B FREBL A mationsL, -Cr
C1&)f3§f(ﬂ@itlk§g?-(@§m]|ﬂ)bic§’ﬂ°dk§lb m@zemd)cwloaikermha{@ae??)hﬁﬁeﬁwply,
cept abl e e e 0 .
(GRS E el or Bl LY RERA e IO GRS CROTOCHR,)Rs),
“NHT(O)RayeNHE{OMNERas€ (DINHRs MAG(DIRs, -OE (R R4, 23R s -S(O)Rs, or
_Seggﬁ%vi:is, gplitis, uvegtis, diabstes, adul t
ratory distress_syndrone 0 as
I upEs er )Rs%/ié I‘ﬂst'@@l%jNOiépN’ SQHUTI%‘SX&%@&I);]?% ,'8(0)R5= 1
CEONIRES, 4 @IRBECH; RERNMOCPEHeadfMIOCHRGHR (T Cibjalky,
dopht hal , h | DS- .
(G ooabr i oAb Fal eI el R il
{@J-@%&%}.@loatﬂ&ﬁ?lpt(ﬁis pheyeedaryl, S(f{)imtemamyl, mgb‘dwh y(Cadff10)heterocycle,
n i
o R Ra B G TR INHE AR t?’e-g’?ﬁﬁ)gCaHﬂmCHRsRs’
QG (EHMEHR3Rei GEU)OR sn-Shs, 2300 -SEDeks r2(HgNHRs, or

adm nistering to an aninmal in need thereof an

effective anount of a cozgjizi}éggha phar maceutical | y
acceptable salt or hydra Qﬁ ;/e conmpound of claim
13. 5 19. The nethod of cla 7, wherein the

reper fusi on disease is henorrhagic ’shock, sepsis,

septic shock, nmyocardial infarction, or stroke. 20. v
The conpopng -@E,Qk@f'-mo%ﬁkyl‘!\‘b%ﬁ@maﬂﬂﬁaxﬁﬂi: rabrphelitylrpgrrolidyl,
10 21. A nethad faqr. inhibitij. hi ne_gxi
aidege R R ane: BRI (G PSSR St GO RS oS an
-(@CTphikeAyINges-Ch ) alkenfl, 40;€hfeydoalieylanlsrEibicyaloalkyl,

ogfagnd or @ pharmaceutically acceptable salt or
'&9‘ PECCYH e compound of clai m 13. 22. A nethod for

treating hyperuricema in an aninal, conprising
adni ni stering 15 to an ani ¢(Raeed t her eof an
effective anount of a co ndor a pharnaceutically
acceptable salt or hydrate o he coenmpound of claim
13. 23. The nethod of claim 22, wherein the
hyperuricema is gout. 20 24. A nmethod for treating
t unor - | ysieachsRsigrindapendendly Haoli Ral , conpri sing
ag' ;ﬂ ni st efehagRg{g iﬁ(%bp@iﬂé@iﬂly -mgnmz, td1¢r-OH, -60,H, -N(lcl-
ef fective anpun c 0 a )
GoebpEita0siyh - rGuarl: SROMG CoRIS G G G Cr-C ol
_B8Fs, -benzyl, -COx(CH,)mCH((C1-Cro)alkyl(Ci-Cio)alkyl), -C(O)H, -CO»(Cr-Cro)alkyl,
-(Cl-Cu))alkyl, -(Cz-Clo)alkenyl, -(Cz-Clo)a]kynyl, -(C3-C10)cycloa1kyl,
-(Cs-Cra)bicycloalkyl, -(Cs-Cyg)cycloalkenyl, -(Cs)heteroaryl, -(Cg)heteroaryl, -phenyl,
naphthyl, -(C3-Cio)heterocycle, -CO2(CHy)m(C1-Cio)alkyl, -CO2(CH2)mH, -NHC(0)(Ci-
Cm)alkyl, —NHC(O)NH(Cl-Cw)alkyl, -OC(O)(Cl-Clo)alkYI, -OC(O)O(Cl-Clo)alkyl, or
-SOzNHz;
n is an integer ranging from 0 to 4;
each m is independently an integer ranging from 0 to &; and

each p is independently an integer ranging from 0 to 5.
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25. A nmethod for treating an inflammatory bowel
di sorder in an aninmal, 25 conprising adm nistering to
w@pooakiesed in need thereof an effective anountPOFf/US2003/022462
conmpound. or a pharmaceutically acceptable salt or
hydrate of the compound of claim 13, 112
12.  The method of claim 11, wherein the inflammatory bowel disorder is

regional ileitis, colitis, Crohn’s disease, or pouchitis.

13.  The method of claim 12, wherein the colitis is collagenous or microscopic

colitis, ulcerative colitis, or enterocolitis.

14. A compound of formula (Ib):

(Ib)

or a pharmaceutically acceptable salt or hydrate thereof, wherein:

R; is -H, -CO,R4, -C(O)Rs, or -C(O)N(R5)(Rs);

R, is -(C;1-Cio)alkyl or -O(Ci-Cio)alkyl;

Ry is -(Cs)heteroaryl, -(Ce)heteroaryl, phenyl, naphthyl, or benzyl; and

each Rs is independently -H, -CF3, -(C1-Cio)alkyl, -benzyl, -(C2-Cio)alkenyl,
-(C,-Cyp)alkynyl, -(Cs-Cig)cycloalkyl, ~(Cg-Ci4)bicycloalkyl, or -(C3-Cro)heterocycle.

15.  The compound or pharmaceutically acceptable salt or hydrate of claim 13,

wherein R; is -H.

16. A method for treating an inflammation disease in an animal, comprising
administering to an animal in need thereof an effective amount of a compound or a

pharmaceutically acceptable salt or hydrate of the compound of claim 13.

17.  The method of claim 15, wherein the inflammation disease is arthritis,
psoriasis, gingivitis, colitis, uveitis, diabetes, adult respiratory distress syndrome,
autoimmune disease, lupus erythematosus, ileitis, ulcerative colitis, Crohn’s disease,
asthma, periodontitis, ophthalmitis, endophthalmitis, nephrosis, AIDS-related
eurodegeneration, stroke, neurotraﬁma, Alzheimer’s disease, encephalomyelitis, cardio-

myopathy, or transplant rejection.

111



10

15

20

25

WO 2004/009563 PCT/US2003/022462

18. A method for treating a reperfusion disease in an animal, comprising
administering to an animal in need thereof an effective amount of a compound

or a pharmaceutically acceptable salt or hydrate of the compound of claim 13.

19.  The method of claim 17, wherein the reperfusion disease is hemorrhagic

shock, sepsis, septic shock, myocardial infarction, or stroke.
20.  The compound of claim 13, wherein the animal is human.

21. A method for inhibiting xanthine oxidase activity in an animal, comprising
administering to an animal in need thereof an effective amount of a compound or a

pharmaceutically acceptable salt or hydrate of the compound of claim 13.

22. A method for treating hyperuricemia in an animal, comprising administering
to an animal in need thereof an effective amount of a compound or a pharmaceutically

acceptable salt or hydrate of the compound of claim 13.

23, The method of claim 22, wherein the hyperuricemia is gout.

24. A method for treating tumor-lysis syndrome in an animal, comprising
administering to an animal in need thereof an effective amount of a compound

or a pharmaceutically acceptable salt or hydrate of the compound of claim 13.
25. A method for treating an inflammatory bowel disorder in an animal,

comprising administering to an animal in need thereof an effective amount of a compound.

or a pharmaceutically acceptable salt or hydrate of the compound of claim 13.
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