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Background of the Invention Jhe present invention relates to
bi cyclic hydroxam c acid derivatives, and to phar maceut i cal :
conpositions and nethods of treatnent. 10 The conpounds of the

present invention are inhibitors of zinc netalloendopeptidases,
especi al |y shose bel ongi ng t%mLmvmﬁom@Amawmws(a' so called Mwp

or matrixin) and reprolysin (al so subfam | i es of
the metzincins (Raw ings, et al. nd of the i ynol ogy, 248, 183-228
(1995) and Stocker, et al., Pr otein Sci ence, 4, 823 840 (1995)) The
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cartilage and iQfiihi ﬁﬁ Efhnt
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such as dgeleso iy tnarneli physiolegiral nﬁi?‘iﬁsﬁf-‘saﬁtim |as| s!erdUC"O" developmenth@nd
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recognlzed to be in nan ‘ect1 ous and t o-1i mmune di seases
(W Friers, 25FEpxspeeied &9(%50‘” 28@“*1‘99 38@"‘3' 3‘%"19%9’)“'3“"399 r‘StWFéf ofgeiat disepsesschasn

shown t-hat TNF- c{sQéda}thﬁtﬁ o}mu,aégbmnmgl at or ~of the I nf | ammat ory
response seen in sepgl s and septic s Spooner,

e
| munol ogy and wﬁ*aﬁ‘a’e I'GQS? S’Bi 21 kP 239 | Asﬁ@?e% g"%ﬁ?"‘? of g
of TNF-[err], aMetlprdiéinase)ripveliierg, et al., J. (:t_-':ll Biol., 131, 275-278 (1995)) and contain a

disintegrin domain in addition lo a‘metaﬂéproteinase—like domain. To date twenty three

30 distinct ADAM's have been identified. _ _
- ADAM-17, also known as tumor necrosis factor-alpha converting enzyme (TACE), is

the most well known ADAM. ADAM-17 (TACE) is responsible for cleavage of cell bound
tumor necrosis factor-alpha (TNF-a, also known as cachectin). TNF-a is recognized to be

involved in many infectious and auto-immune diseases (W. Friers, FEBS Letters, 285, 199
35  (1991)). Furthermore, it has been shown that TNF-a is the prime mediator of the
inflammatory response seen in sepsis and septic shock (Spooner, et al., Clinical immunology
and Immunopathology, 62 S11 (1892)). There are two forms of TNF-a, a type Il membrane
protein of relative molecular mass 26,000 (26 kD) and a soluble 17 kD form generated from
the cell bound protein by specific proteolytic cleavage. The soluble 17 kD form of TNF-a is
40 released by the cell and is associated with the deleterious effects of TNF-a. This form of




protein of relative nolecular mass 26,000 (26 kD) and a soluble 17 kD form
generated from the cell bound protein by specific proteolytic -

cl eavage. Thewseolstde 17 kD formof TNF-[err] is 40" rel easedpayylﬁmoggll
and is associated with the deleterious effegts of TNF-[err]. This form of

- 2- 5 TNF-[err] is also capable of acting at sites distant fromthe =
site of synthesis. Thus, inhibitors of TACE prevent the fornmation of
soluble TNF-[err] and prevent the deleterious effects of the sol ubl e
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r heumat oi d- arthT'l ase i sease
enphysenma, acut @‘YF'QWP@@FW’?‘&G i8¢ disegse gsaaciationof the ADAM incrgases the full sngmﬁcance

obstructive pul grRevol ddxnsre&s.eoftﬁshéeﬁ dfeﬁzyﬁweelwm@sspre&awn transpl ant
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hypersensitivity, caﬂ@%?sesﬂ ‘g@ infypifiory of MMiTs a’Ide%‘ﬁQ ﬁprowde mef?é’?‘imﬁaﬁ?ﬁﬁél
di sease, epl dermahc;eslathhu& |(inSiading IsROSAGS iafd rheunsatoid rwhmfs).ahﬂanﬁmatwl § nt

i npl ant th o1} | ud h l.er ot I
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aneurysn), congestructive Iwhnctnafyad"sease., Alzheimerisddisdase, organ rtraﬁmlant taxicity, sachekie,
cer ebr al 'SCher%l@gﬁ%?@aguénrs !Ii@gnc%h@@d hyf?QFsgnéutigH“cIénce?eHésQe %‘&F‘dﬂ&& stdrfosis,

di sor der s (acute ronic r‘der's, 'Hunt ngton | sease,

Par ki nson' s periodonial disgasenppjdarmalysis E@'ﬁ?%%‘??ﬂ?msﬁemﬁm@ﬁéf arﬁﬁg@l BIS'&'E'IW"‘S
paihn cer etnr al ﬁﬁ%fb&!léﬂoéwlqin?l&&% yath?mscleroﬁeoaamp |ﬂ§7{:0|t|ﬁé) CaMY tahéutysm (Ilncludmg
enhancemnen r ic.later scl.er.os e scl.erosis, ocu

angi ogenesi%, n%q" @ﬁgp ?Qﬂ’%?’iﬁuwﬁﬁ'&ﬂd&fa"&éﬂg%%?e&fﬁ‘ag m%ﬁ@?ﬁ?“?ﬁﬂﬂfﬁd”?ﬁ'ﬂaﬁg,
buns, di infaedtier, stiokéDeeretmalaischemia, heatDtraugna0shifal doedrinjuryrerieaidegensrative

corneal scarrin sgrﬁé}% 35%&& %efl Aﬁ‘hP%fc? O?utolmmuée riﬁwﬁ&gtfnﬁtoﬁ 0 Ut ) BaRdrEH s

di seases charac errz el nase or
disease, migraine, depress;on peripheral neuropathy, pain, cerebral amyloid angiopathy,

nootropic or cognition enhancement, amyotrophic lateral sclerosis, multiple sclerosis, ocular
30 angiogenesis, corneal injury, macular degeneration, abnormal wound healing, bumns,
diabetes, tumor invasion, tumor growth, tumor metastasis, corneal scarring, scleritis, AIDS,
sepsis, septic shock and other diseases characterized by metalloproteinase or ADAM
expression.
This invention also relates to a method of ﬁsing the compounds of the invention in the
35  treatment of the above diseases in mammals, especially humans, and to the pharmaceutical
compositions useful therefore.
1t is recognized that different combinations of MMP's and ADAM's are expressed in
different pathological situations. As such inhibitors with specific selectivities for individual
ADAM's and/or MMP's may be preferred for individual diseases. For example, rheumatoid
40  arthritis is an inflammatory joint disease characterized. by excessive TNF fevels and the loss




expr essi on. This invention also relates to a nethod of using
the conpounds of the invention in the 35 treatnent of the above di seases
in manmmal s, WS b§&ledd | Y humans, and to the pharnaceuti cal PCT/IB99/00503
conposi ti ons useftu therefore. It is recognized that
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di fferent conbi nations of MW' s and ADAM s are expressed in
di fferent pathological situations. As such inhibitors with specific
selectivities for individual ADAM s and/or MW's may be preferred
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t herapy. In co na |'ess ammatory joint di sease such as
osteoarthritis, comﬂwnﬁmntoramvsia\so digeqvesed dhay it crossjble to desigpyipbibilors with 55
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i nventors haveb\,Jaeﬂmpabl eto desi gn nol ecul es which selectively

i nhibit -matrix net 3 lye - 1.
Matri x metal | oprote ﬁtﬂg F %?'P%ﬁ%’%@ vaé? ﬁe'ﬁ'zn@&nﬁrﬁ e "i?ya“fre ﬁﬁ;’g it
Specifically, IFtiBI:'cahon WO 261331 12:itpublishedD0BIobE 3247 zssq;ugferswe@c&pulsslfonﬂammo
1996, ref q ﬁ&ﬁ%}n cCacEl':s% t @s@é’! adib ﬂwﬁibutor?y@'nﬁé@%&s%téﬁ? 568612 PET

useful as ors t at es Pat ent

Publi cati on V\(P@ﬂ@z'@&m WQ‘UBPTC%{bI'WOQ@’@@QQSPCbW'Wl WO 8RT 06D

98/ 27069, naaﬁérPﬁTbnE’éHah et 99@4@4@ S&a@éealauguau bllsl abwl émmws vAri,@urfoaggs
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Publ i cat i ons . V\ghiBffur 756 Pabiidatiohs WD 0619583 apdiNO S81eRE9Nbpublish@d MBERG, 4986 &0

PCT Publ i i ofeefisry 26,1868 goegadtyal ot o Byl ot o0, B Bufncaino
phosphi nat es V\BGIOBH\VMDpMShedliay»uarPCZB 1998 refgrs b |Pba$nhmﬁfe§8')"®4§'w 3?5(!@1 i $6dd
August 13, 19950?1.8£}Foht dafbaoft F%Qtf!ﬁﬁ% @'détf ofy! 1908, entﬁ\%@phnmaaoﬁl,ewsmfonyl |
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Derivatives €rs to propflo m des as usef ul |n|t%to$ PCT
Publ i cati on WOPBgloadTide Depw;bvqu HéfoSAag[P@tOnﬂhyd_’M%'deé A# LegTel MMP inhibitors. PCT

"Aryl sul fonyl aﬁhﬁl&d&'ﬁ@@@é@ﬁhﬁaz&bhﬂé@ wdgdml 588/ enfified "ARy¥ufitriyldmino Hydroxamic
N-unsubstituted aryl sul fonyl am no hydr.o

C | on
WO 98/ 3056%5, pﬁgp, efivatives, y’efgr@ o su Meﬁ @glsul&)g?tpleo éyprroéﬂrgac aclljcg q’%tf'
Derivatives," Publication'\wbe98#30566, cpubhshed Slulyf 180 61998, cantitesiniCyclizc Sietona Deppetives,”

I nhi bi tors. Umetfee;'g toséy csulf@%%%r%&aqmngf aés%!’ inhibitors. United States Provisional Patent
. Application 60/55208, filed August 8, 1997, refers to biaryl hydroxamic acids as MMP
inhibitors. United States Provisional Patent Application Serial No. 60/65207, filed August &,
30 1997, entitled “Aryloxyarylsulfonylamino Hydroxamic Acid Derivatives,” refers to
aryloxyarylsulfonyl hydroxamic acids as MMP inhibitors. United States Provisional Patent
Application 60/62766, filed October 24, 1997, entitled "The Use of MMP-13 Selective
Inhibitors For The Treatment of Osteoarthritis and Other MMP Mediated Disorders," refers to
the use of MMP-13 selective inhibitors to treat inflammation and other disorders. United
35 States Provisional Patent Application Serial No. 60!6826i. filed December 18, 1997, refers to
the use of MMP inhibitors to treat angiogenesis and other disorders. Each of the above
referenced publications and applications is hereby incorporated by reference in its entirety.



Application 60/55208, filed August 8, 1997, refers to biaryl hydroxam c
aci ds as MW I nhibitors.” United States Provisional Patent .
Application Sebisajsadyp. 60/55207, filed August 8, 30 1997, enpichiyesSoosos
"Aryl oxyaryl sul fonylam no Hydroxam c Acid. Derivatives," refers to
aryl oxyaryl suf fonyl hydroxam c acids as MW inhibitors. United States
Provi si onal Patent Application 60/62766, filed Cctober 24, 1997,
entitled "The Use of MWP-13 Sel ective I nhi bitors For The Treat nent
of CsteoartBritis and O her MVP. Med$urhmnary iof henwlention refers to t he

use of MWP-13 sel ecty I.nht bl t. tr | 0t L.on and ot her
di sorders. United 3@%%%%?@2&3&1%{%I@feglto()an%w&?g{]% lal cation Serial No.
60/ 68261, filed Decenber 19, 1997, refers to t he use of MW
inhibitors to treat angi ogenesis and ¢ her 4i sorders. Each of the above
ref erenced publications and apgH 0 psere I ncor porated by
reference inits entirety. Hbl-f@ §62°la/ P

b | nvention The -

5 Sunmary d
present invention relates to a comnpourfd the formul a
R[ err] hydr ogen,

[err] wherein Z is[err
[err]al kyl, [err]aryl[err]al kyl,[err]heteroaryl[err]alkyl or a 10 group
of the fornula [err]whereinZis>CHor>NR%n i s ap integer fromone to six;

R2 i's hydrogen or [egvi Alafahkn, (C,-CoJalig, (Cs-CroJaryl(C,-Colalkyl, (Cx-Colheteroary(Cy-Colaliyl of a
10 - group of the formula i
0]

4 (CH)— %!—-OR2 :

4-

n is an integer from one to six;
R?is hydrogen or (C,-Colallyl; =
Q is {Cy-Cgalkyl, (CsCio)aryl, (C;-Co)heteroaryl, (Cg-Co)aryloxy(Cy-Cylalkyl, (Ce-
15 Cyanyloxy(Ce-Cyolaryl,  (Cy-Cyoaryloxy(C-Colheteroaryl,  (Ce-Cyo)aryl(Cy-Celalkyl,  (Ce-
Ci0)anyi(Ce-Cralanyl, (Cs-CrolarylCoColhetercaryl, (Ce-Cro)aryi(Ca-Cio)aryi(Co-Colalkyl, (Co-
C10)ary{Cq-Ci0)ary(Cs-Co)aryl, (Cs-Cio)aryl(Cs-Cio)aryl(Co-Colheteroaryl, (Co-Co)hetercaryl(C,-
- Cglalkyl, (Cz-Co)heteroaryl(Cq-Ciplaryt, (Czlcg)heteroaryl(cz-cg)heteroaryl, (Cs-Cyp)aryl(Cy-
Ce)alkoxy(Cy-Ce)alkyl, (Cs'cm)aryl(cs'cs)élkoxY(Cs'cfo)aW'- (Cs-Cyo)aryl(Cy-Celalkoxy(Co-
20 Cyheteroaryl, (C,-Coheteroaryloxy(C,-Celalkyl,  (C,-Co)heteroaryloxy(Ce-Cio)aryl,  (Co-
Co)hetercaryloxy(CrCoheteroaryl,  (C,-Colheteroaryl(C,-Cg)alkoxy(C,-Cg)alkyl, {Cr
Ce)heteroaryl(C,-Celalkoxy(Cs-Ciolaryl, (C,-Co)heteroaryl(C,-Cq)alkoxy(C,-Co)heteroaryl  (Ce-
Co)aryloxy(C4-Cg)atky(Cs-Coolaryl, (Ce-Cro)aryloxy(Cy-Celalkyl{C,-Co)heteroaryl, (Cr
Co)heteroaryloxy(C,-Cg)alkyl(Cq-Cyo)ary! or (C-Co)heteroaryloxy(C,-Ce)alkyl{(C,-Cg)heteroaryl;
25 wherein each (Cs-Cyg)aryl or (C,-Coheteroaryl moieties of said (Cg-Cyplaryl, (Cr-
Colheteroaryl, (Cg-Cigaryloxy(Cy-Colalkyl, (Ce-Cyo)aryloxy(Ce-Cio)aryl, (Ce-Crolaryloxy(Co
Coheteroaryl, (Ce-Co)aryl(Cy-Celalkyl, (Co-CrolaryCs-Cro)aryl, (Ce-Ciolary(Co-Colheteroaryl,
(Ce-Cro)aryl(C¢-Cp)aryl(C4-Cglalicyt, (Ce-Cin)aryl(Cs-Cro)aryl(Ce-Crodaryl, - {Cq-Cyo)aryl(Ce-
Cio)aryl(C,-Co)heteroaryl, (C,-Co)heteroary(C,-Celalkyl, (C-Colheteroaryl(Ce-Ciolayl, (C-
30 Cyheteroary(C,-Coheteroaryl,  (C¢-Cioaryl(C,-Cg)alkoxy(C,-Cg)alkyl, (Cs-Cio)arylC,-
Celalkoxy(Cs-Ciolary!, (Ce-Cio)aryl(Cy-Cg)alkoxy(Co-Co)heteroaryl,  (C,-Co)heteroaryloxy(C,-
Cealkyl, (C,-Co)heteroaryloxy(Cs-Cio)aryl,  (Cy-Colheteroaryloxy(C,-Colheteroaryl,  (Ca-
Co)heteroaryl(C,-Cg)alkoxy(C4-Ce)alkyl, (C,-Co)heteroary)(C,-Ce)alkoxy(Ce-Cro)aryl, . (Co-



E} [ is[err] al kyl, [err] a{yl ,] [erlr] he}eroaryl ,[err]aryloxy[err]al kyl, 15
err]| arylox err]aryl-oxy[err] het I I Ik
[err]aryl [erﬂ(gégﬁzg{‘{err] aryl [err] het erl)a(ray?m(]irer/r] g?;rr][gi ?] geiﬁ"] 5 ]loéf’%(yl
[err]aryl[err]aryl[err]aryl,[err]aryl [err]éryl [err] heteroaryl, [err] heteroar
yl [err]al kyl, [err]heteroaryl[err]aryl
%err] hﬂ(eroaryl [errk] Iheteroaryl I [err]aryl

err] al koxy] err lerrlar | k 1k 2
Larr] het or chr y PV e%m@é«%&vﬁ}f%%{h&%or& [y RCrempY Rl GroadGs et oGy, =
[err] Eet er Oar yb%mw@mmmhetémw NBI-GQWW&'W(Q@JEMSQ&J‘B)}!@' loy 1 {Cz-
%:: H hgt :: 82: g:cff)g t%a}ogr&égi%,[ D%iﬁ(fét é)rheteroaiy! is optionally substituted on any of the ring carbon
[err]aryl oxy] erato]r'eilchgab[eeaf fO]Tmmg/an a[délmn]abhoyd by grfecar imMose substituents pet dnadedependently

[err]heteroarylg r .
or[err] heter oar@%xy err] af‘ {g&dﬁ‘] %e?‘gr o(c1 S )alkyl (C,-Ca)alkoxy mpgmr%(cé%mr

[err]aryl &0[ ePerives r'Gd?W (EeCalaviNyisaj d [err] aryl ,
[err] heteroaryl,[er ro}é}faYd&éM{:éiF/bb@ tabib s tietedt v oxy|[ er r] aryl,[err]aryl oxy

LerrIheteroaryl, [ er i oyt hventon's arst, b4 b HeXpnbitacd ALY wl2hibiE b blidoh 15" ©

aryl .
[err]aryl[err] aF #brbmndsaﬁfkbd fofrautar |. aThe pelds: sichy biearsed tor priepdre thig pirayhaceutically
[errlaryl [err] hel e[a?g b[i@@r Lamgtoﬁﬁg%éé%ﬁfoﬁiﬂagtompwnds of this invention are those

[err] heteroaryl %

[err] het er dar yIv{hmrf]Jmnm%m wtid [addition el i@, rspits Rastaiingr phagmacplogically racegpjable
[err]al koxy[ errapyl such iherryd{?aﬂérka' KURASiEd, N/ORICRREY hivate, sutate, bisulite,
[ err] het er oar yl oxy err | heteroaryl oxy[err]a

[ err] heteroar yIPbRiﬂhétprq $Rgaqey@cefate actate .citrate, acid trate rirate, brtar\a'ate succinate,
[ err] het er oar ylrhfdatd, aftnarats| ucoridtel Ydaccriaritd, | benkeats) ampthiresiiondté 0 xtHanesulfonite|

[ err] het er oar yl”]eﬁ%"f%‘ff?{@?y[‘e‘r’]“f'ﬁé'f"@]‘%%r nd [péﬂ“?]t%r [y-?—bxm &ep]ytzgf'?b'?]&’?yrd]Wyl

[ err] aryl o20[ ernapiathdayd)featsr | het er oaryl [ err] het er oar yl oxy[ err] al kyl[err] aryI
O st tut by DhTSt 7 OGN SEX JldHl DR 10 e oses et

substituted on any o ormn
addi ti onal ‘bondndyy b@need)rasneagensubspreparemhgmgaereutmlmgacp#mbﬁehavene?‘&* o those

sel ected from at{?l'rdeﬁn?s oFfGnlrﬁ?lfaq that LRI RidicSh hhtafekaré thokthed @hrkmm base salts with

perfluoroferr]

| uor o[ err] al kox d
or phar maceut | c’éEF‘I' ?%E@ﬁt §H‘F"en°§' ’% %g?"éo ”dgnb“ are nof r"X‘eQ%(&Fﬁgsep?eé"éeé’nffom
i nvention al5so dugh phdMadoRdgbdly abdep ramacbawnmad:ri ars smepetabiaaonaq 2., pdtistivne and

orepare the phaaoﬂ:ﬁgﬁ“”d%er’wanﬁ el i o, Aol Tplet pdHF of e

af orement i oned doadie aminmepakdiictssatté stdhi s N-methpiglcaminer (egiwmive), Yibnethyikmoeniynd om
o entabl o ¢ GltdreRBNiRR! bl the CroiveP SikahoBRMbAL' LehsP RN GRS )-
methylammonium and other base salts of pharmaceutically acceptable organic amines.

30 The term "alkyl", as used herein, unless otherwise indicated, includes saturated
monovalent hydrocarbon radicals having straight, branched or cyclic moieties or combinations
thereof.

The term "alkoxy”, as used herein, includes O-alky! groups wherein “alkyl" is defined

above.
35 The term "aryl", as used herein, unless otherwise indicated, includes an organic radical
derived from an aromatic hydrocarbon by removat of one hydrogen, such as phenyi or naphthyl.
The term "heteroaryl", as used herein, unless otherwise indicated, includes an organic
radical derived from an aromatic heterocyclic compound by removal of one hydrogen, such as
pyridyl, furyl, pyroyl, thieny!, isothiazolyl, imidazolyl, benzimidazoly}, tetrazolyl, pyrazinyl,
40  pyrimidyl, quinolyl, isoquinolyl, benzofuryl, isobenzofuryl, benzothienyl, pyrazolyl, indolyl,



ani ons, such as the hydrochloride, hydrobrom de, hydroiodide, nitrate,

sul fate, bisulfate, phosphate, acid phosphate, acetate, |actate;
citrate, aciVO@PFI0e, tartrate, bitartrate, succinate, POPARSSI00503
furnarate, gluconate, saccharate, benzoat eg. met hanesul f onat e,

et hanesul f onat e, benzenesul fonate, p-toluenesul fonate and panoate

[i.e., 1, 1-nethyl ene-bis-(2-hydroxy-3- 20 napht hoate)] sal ts.
The invention also relates to base addition salts of formula 1. The
chem cal bdasesisdiddalyl, purinyl, carbazoiiheisoraealyl,athiazaiyl,gexszalylt berathizpslylcor benzoxazolyl.

phar maceut i cal e t mul a
P Tha are aci HEEREERAGBIE nIBR BB Sof idndoBSmeo. pyefRRAHARR, Rt}
such conpou ndslSO)@mbﬂl mnW&OORXaGO‘ﬂaMeS@@fQ@d hetedoandle inclide pyzidyh fungtor thienylt ed t o
those derived fromgg terms"éE)}? Bé‘aéel&%%rp%ﬁﬁ' %Ner@ﬁ&ﬁaﬁﬁéﬂ %\Sﬁaéé Q?a%uép&hhés

al kali metal cations tassi um an I ne

Barih norar o APERLTRIC=ON Wieth BIEAHES: a5, avaleho PUIPKGH adiies s

sol ubl e armigne "apglt &;lﬂaﬂ'@ghgaeﬁmmoﬁs N- net hyl gl ucam ne- ( megl um ne), -
trimet hyl - amoni um g nmuni.u and the lower , .

al kanol ammoni um sa he ‘em’sﬁ‘%xyt Ffé' ?@?ﬁ’%@d‘?‘@f’ﬁ@ﬂfw groups wg%?h?ﬁygrﬁwﬁ?ﬁ"ﬁqn
and ot her baseatoeg.t s of pharnaceuti call y accept abl e organic am nes. 30
The term "al kyr, as S& e I |

saturared o i8ohelars o 1333y Bl ehith Benurd sh Herdors ot W ibrert

or -cyclic moi edw@omemmannemns Th!s lnventiﬁerréajes to all 0ptml rsomers. tautquners aod m
"al koxy", 1&s usi&eom{e%d?mb&ﬁ&d&ﬂ&%r%buk%m%&&%m&e&r ein "alkyl" is

defi ned he term "aryl", as used herein, unless
ot her wi se i ndi cat edP 'efeﬁ‘EVtR?@g"‘ﬁ‘ﬂs gr”é%'ﬁ'f"‘é"*’r'&&?‘@&l‘he exo isomergaihe {REmulR r om an
aromati c- hydrocarbon by renoval of one drogen such as phenyl or

napht hyl . The term "heterfjary", as used herein, unless

ot herwi se indicated, includes an e, “‘ﬁﬂaﬁlal derived from an
aromatic heterocycllc conpound by renoval gt one hydrogen, such as
pyridyl, furyl, pyroyl, thienyl, isothi : I m dazol yl , benzi m dazol yl,
tetazolyl, pyrazinyl, 40 pyrinidyl gui nol ylf, isoquinolyl, benzofuryl,

i sobenzofuryl, benzot hi enyl, pyrazolyl ' , :
- 6- 5 isoindolyt, purinyl, carbazoI%D,ﬁ soxazol yl, thiazolyl,
oxazol yl, benzthiazolyl or benzoxazolyl s Preferred heteroaryls

i nclude pyridyl, furyl, thienyl, |soth|azolyl pyrazinyl, pyrimdyl,
pyrazol yl, | soxazol yl, thiazolyl orloxazolyl Nbst preferred
heteroaryls i nclude pyridyl, furyl or .thienyl. The term

RO TG e AR AR 8 e O it
aryl al kyl- or afyheisreaexy&edidand tOéK‘ﬁsCﬁ)efy'OXY(@A %y)ﬁfyl O\fhefe!i‘r gach Qi?‘é’d?ﬁ!‘@‘?‘ned
above. 20 moiety of said (Cs-Ciolaryl, (Co-Co)heteroaryloxy(Ce-Cio)aryl oF (Ce-Cyo)aryloxy(Ce-Ciolary!
* groups may be optionally substituted with one or more substituents independently selected from
fluoro, chloro, bromo, (C,-Cglalkyl, (C,-Cg)alkoxy or perfluoro(C4-Cs)alkyl.
More preferred compounds of formula | include those wherein Q is phenyi,

' pyridyloxyphenyl (more preferably 4-pyridyl) or phenoxyphenyl optionally substituted with one or
25  more substituents independently selected from fluoro, chioro, bromo, (C,-Cs)alkyl, (C,-Ce)alkoxy
or perfiuoro(C,-C;jalkyl, more preferably the substituents are ‘selected from fiuoro, chioro, (Cy-
Ce)alkoxy or (C,-Cg)alkyl, most preferably the substituent is in the 4-position.
Specific preferred compounds of formula 1 include the fdliowihg:
3-exo-{4-{4-fluorophenoxy)benzenesulfonytamino}-8-oxabicyclo(3.2. 1}-octane-3-
30  carboxylic acid hydroxyamide; _
3-exo-(4-(4-fluorophenoxy)benzenesuifonﬁimethyl}-s-oxabicyclo-{s.z.11—oc\ane-3-
carboxylic acid hydroxyamide;



The term "acyl oxy", as used herein, includes O acyl groups wherein "acyl"

I s defined above. . The conpound of formula | nay have
.chiral cent ¥Q%hPPherefore exist in different di ast er PERHEBMDIH093
enantioneric forms. This inventon relates tlo all optical isoners, tautomers
and 15 stereoi sonmers of the conpounds of fornmula |I and m xtures thereof.
Pref erably, conmpounds of the fornmula | exist as the exo isoner of the

formul a r ef rred conpounds_of
formul a | asr e th OSe&%BQ@wa@qegesngmrw-&oxa cyc!o{ 2. 1]-octane-n£carboxyhc acid
[ err] heteroar yhmad'yahxﬂéaryl or[err]aryloxy[err]aryl, wherein each aryl or

o] aryl oxyl err] ar g1 0 a0rrEh s deeant i oo T I,
or nore subst i tareewylc aciddygrera@eide; sgndsel ect ed from fluoro, chloro,

brono, [err]al kyl, [ gkl is®h r%e@)ﬁéﬁgﬁé}h gmv\k’ga/ -pxabo(sycké[az 1l§ctare-3-wbr €

preferred conpounds of Tormu eln

pyri dyl oxykhengrbeedigasidydiogramidey 4- pyridyl) or phenoxyphenyl optionalTy
substituted with ONetRF coMpoundSt the SrivBitioh b8t HifilRE HRASBIIY: Sel ect ed from
fluoro, chloro, bro .%rlgdalk |, err%ogilkoxy' . or_perfluoro err'l u‘y
nore preferably thegﬁ &‘l ea@p(%gnz pesu V'é@t“@ha'?ﬁ\ﬂ?q[?hgm?ta xylic aci
[err]al koxy or hgirexyamigyl ,, nost preferably the substituent i's in the

f‘hgof'olt :gc\n ng: 3-exo-[4-(P§PdenQA-yloxy)ﬂ° e R B A 3R Sey Aa 2N @ sl | el ude

3-exo-[4- (B crboplirasiskypitvgyamideesul f onyl ani no] - 8- oxabi cycl of 3. 2.
é] eggE Zm(e43f I 3gr 0 ﬁg%ﬁ’ 4'edriiﬂzenes U&Y &F@ mmo](-)%(-% aP col[so2 E]gct%n 11- oct ane
-3- © car bE3helc agd Rydenamidey ani de
-7 3—[[4-(4-Ch!orophenoxy)benzenesulfony!]—(s-endo-hydroxycarbamoyI-B-
oxabicyclof3.2. 1]oct-3oyl)ammo}proplonic acid,
20 3-{{4- (4-Chlorophenoxy)benzenesulfonyl]-(&endo—hydroxywrbamoyl—&
oxabicycio{3.2.1]oct-3-yl)amino]propionic acid ethyl ester,
3-{|4-(4-Fluorophenoxy)benzenesulfonyi}-(3-endo-hydroxycarbamoy!-8-
oxabicyclo[3.2.1]oct-3-yl}-aminojpropionic acid,
3-[{4-(4-Fluorophenoxy)benzenesulfonyl]-(3-endo-hydroxycarbamoyi-8-
25  oxabicyclo[3.2.1)oct-3-yl)}-amino]propionic acid ethyl ester,
3-exo-{[4-(4-Fluorophenoxy)benzenesulfonyljmethylamino}-8-
oxabicyclo]3.2.1]octane-3-carboxylic acid hydroxyamide,
3-endo-{4-{4-Fluorophenoxy)benzenesulfonylamino]-8-oxabicyclo[3.2. 1)octane-3-
carboxylic acid hydroxyamide,
30 3-exo-{[4-(4-Fluorophenoxy)benzenesulfonyljpyridin-3-yimethylamino}-8-
oxabicyclo[3.2.1]octane-3-carboxylic acid hydroxyamide,
3-exo-[4-(4-Fluorobenzyloxy)benzenesulfonylamino]-8-oxabicyclo[3.2. 1]octane-3-
carboxylic acid hydroxyamide,
3-exo-(4-Benzyonybenzenesul'fony|amino)—8-oxabicyc|o[3.2.1]octane-3-carboxylic
35  acid hydroxyamide,
3-exo-(4-Benzyloxybenzenesulfonylimethyl)-8-oxabicyclo{3.2. 1]octane-3-carboxyl:c
acid hydroxyamide,
3-exo-{Methyi-{4-(pyridin-4-yloxy )benzenesuifonyllamino}-8-oxabicyclof3.2. 1 Joctane-
3-carboxylic acid hydroxyamide,



5

3- (4- phenoxybenzenesul f onyl net hyl ) - 8- oxabi cycl o-[ 3. 2. 1] - oct ane- 3- car boxyli c -
aci d hworoosyatni de; PCT/IB99/00503
3-exo- (4" -fluorobi phenyl 4- benzenesul f onyl meg-hyl ) - 8- oxabi cycl o-[ 3. 2. 1]

oct ane- 3- carboxylic acid hydroxyam de; and :
3- exo- [ 4- (4- Chl or ophenoxy) benzenesul f onyl met hyl ] - 8- oxabi cycl o[ 3. 2. 1] oct ane-
3- 10 carboxylic acid hydroxyam de. Q her conpounds of the
i nvention & for nmul Zexo-(4ridetirnbenaenesifonyaming)-8-oxabicyclof3.2.1joctane-3-carboxylic acid

3- exo- (4- Phenopghspsmaesul f onyl am no) - 8- oxabi cycl o[ 3. 2. | ] oct ane- 3- car boxyl i
c acid hydroxyam de

3- exo- [ 4- (Pyri di n- 43 V¥%Mﬁ%9ﬁ%ﬁ?é%ﬂ?ﬁ?'f?ﬁ?%ﬁ¥’hﬁ?x@'%ﬂ%[§?é%@ﬁfﬂ'bﬁ’fy"c acid

oct ane-3- 15 hyiegxpansigé,i c aci d hydroxyam de, .

3-exo- [4- (4 O o 0D g PO BRI ORER L e%n%n”;.a%l,oﬁ@%&&cw.ﬁéc%n%a%l oot ane-3
3 {[4-(4-30 orWMWPWWDMIfonyI](S endo- hydr oxycar banoyl - 8- -

DL RO b e

oxabi cycl o[ 3. 2hygrex¢@mide.y | ) ani no] propi oni ¢ acid ethyl ester,

3-[[4-(4-F uorophen@)éy&tz mwwb;yw%éneéﬁmﬁwdanﬁm@sw@@mbn&

oxabi cycl o[ 3. 2. ct 3 - am noJ propi oni c. faci d,
3-[[ 4- (4-Fl uor?ﬁﬂ @ﬁ‘&qﬁlfonyl] “(33endo- hydr oxycar banoyl - 8- 25

gx abi c%/E:IAfo]ﬁ 2. 1] ocB-eBe-W(PyrmmmyjbmwﬁmSnff]oﬁmrﬁt hn]qiamthbnt)qﬁtgﬁrz .1]octane-3-

exo- nesul f onyl ] met hyl am no) - 8-

oxabi eycl o[ 3. ZL#Q‘{xgct a@%@snﬁﬁkyl I ¢ aci dihydroxyam de,

3-endo- [ 4(4-Fl uoropwm@&hmh@mmnwmm&mmww[ammwet ane- 3
car bO&fﬁd)&h@ééld%y@rﬁﬁfaﬂﬁdéam de, 30 ?

3 exo- { [ 4- (4- Fl uor ophenoxy) benzenesul f onyl :pyri di n- 3-yl met hyl am no} - 8-

oxabi cycl of 3. 2. 1] oc#izl444Chle HQBR?TW"QBPEFSH Brinah8-exabicyclof3.2. 1joctane-3-
3-exo-[4- (20 Fl ma@mwlr@mmmenesul f onylzami no] - 8- oxabi cycl o[ 3. 2. 1] oct ane

- 3- b | d d
3- exo- (4- Be(rzlg;l ggbéﬁﬂg‘ﬁglgm’ Wﬁgé%hwlés'%%hyg fo¥yeRrAMeYSne.- 3 car boxy

lic 35 aci d bxetiicgolo[3.211jbet-3-yl)amino]propionic acid,

3- exo- (4- Benzyl oxyb q%%ggéngWb_an%‘&égﬁlzqyé{Q_L')'):“Z 1] oct ane- 3- car box

ylic aci d hy oxXyam
3- exo- [ Met hyl -ehanewemmcsuﬁmyl)-gmpmﬁ@sgl f onyl ] am no} - 8- oxabi cycl 0[ 3. 2. 1

]octane- 25 3- C 3leRENfN4-BudEdrdndXy sbeR2en8S0iSspyridin-3-yimethylamino)-8-oxabicyclo- -
[3.2.1)octane-3-carboxylic acid hydroxyarmde

3-exo-[(4-Phenoxybenzenesulfony|)pyndm-3-ylmethylammo]-s-
oxabicyclo[3.2.1)octane-3-carboxylic acid hydroxyamide,
3-exo-{MemyI[4-(pyridin-4-yloxy)be_nzenesutfonyI]amino}-a-oxabicyc!o[&z1)octane-3-

30  carboxylic acid hydroxyamide, |

3-exo-{5-Isoxazol-3-yi-thiophene-2-sulfonylamino)-8-oxa-bicyclo[3.2. 1]octane-3-
carboxylic acid hydroxyamide, and '

3-exo0-(5-Phenylthiophene-2-sulfonylamino)-8-oxabicyclo[3.2. 1)octane-3-carboxylic
acid hydroxyamide. '

35 The present invention aiso relates to a pharmaceutical composition for the treatment of
a condition selected from the group consisting of arthritis (including osteoarthritis and rheumatoid
arthritis), inflammatory bowe! disease, Crohn's disease, emphysema, chronic obstructive
pulmonary disease, Alzheimer's disease, organ transplant toxicity, cachexia, allergic reactions,
allergic contact hypersensitivity, cancer (such as solid tumor cancer including colon cancer

40  breast cancer, lung cancer and prostrate cancer and hematopoietic malignancies including



-8-

3- exo- (4 Net nesul f onyl am no) - 8- oxabi cycl o[ 3. 2. 1] oct ane car box
c acid r‘ﬁ%?%%gm de, PCTE8/0628

3- exo- (4- Met hoxybenzenesul f onyl net hyl ) - 8- oxabi cycl o[ 3. 2. 1] oct ane- 3- car boxyl
ic acid hydr oxyam de,
3- exo- 5- Pyri di n-2-yl t hi ophene- 2-sul f onyl am no) - 8- oxabi cycl o[ 3. 2. 1

t
o onebos RN Sl Tl o YRR o gy s, cpsametes
oct ane- 3- car boxphilosa, a@stgopoross hg@mggygfm agujclal joint implants, atherosclerosis (including
3-exo-[4-(Pyri d'af?\eﬂ)sMérQiicy &%@ﬁﬁﬁﬁé%oﬁﬁ%%ﬂmlﬁg SbeBRinadEohieaReusys and brain

oct ane- 3- carboxylic acid i‘drox

3-exo-[4- (Pyri dﬁﬁmﬂaﬁq”&?ﬂ 15enaEaYYE Eart By é’?!’P‘F?G]‘a' pfarstign stroke; errepre) isghgmia, head
octane-3- e grhi 0splirlal @or@ Gihjdry] yiekire-y rdﬁi/e disorders (acute and chronic), autonmmune
o-exol - (4- gyl orpRenol yeneenceul ORMELIN! [o 8. TR SHE! Shfedboh] SRR

3 exo- [ 4- (4- Chl mearpbmmyoxpémenerebrels Ld'rfybldylangmpw-]y Shootxaplii oy C bognBio? . erfhancement,

oct ane-3- 20

]3 [[4-(4-Fl uor o p@% %trg{?g%éegﬁty %ﬁé%g’g‘sd& ulﬁr 8"9' er&e;;ﬂs bgonr%e l ;rgury acular
oxabi cycl of 3. 2. Hegeneratiory [apaarmaloyqund Healing.coussi @iabetes tumor invasion, tumor growth, tumor
3- [ (3- endo- Wdr‘?ﬁmpar&)ﬁba@é%g QYeht] FN& 14%9:& 3ephk) sHofk and other diseases

phenoxybenzenesul ron am no] propi oni ¢ aci d
3-exo-{[4- (43 FI GB?@??HERB)PV)W‘E@'R&E‘GW B Wr‘?”éﬁ'ﬁ‘ssaiﬂsrfﬁ?'ﬁ??% pgymampalian
cycl o- rdi$ie AW I8 20AANBNYIhtIGdiCa Burhand eenprising de ,amount of a compound of

3- exo- [(4 Pheno be zenesu fon ridin-3=y th no
oxabi cycl of 3. 2. )%/L %Cttg‘ % a%la %6%5&%%&4 in such treatments and 2

3- exo- ( Met hyl [4mmmd1uml#agdepmw¢bmenesul fonyl ] am no} - 8- oxabi cycl o[ 3. 2. 1]

octane-3- 30 car bo .

3- exo- (5-1soxazol - X?H t':hesg&h@r?e gagé?é ony hr?o - 9“8?('5:? "‘°P f‘fréhe oy “(’)ogtoafln
e- 3- efr bdawat@x MDPWWWWWQEWW‘BS% invoived i 'ﬂma degﬁdahoﬂ or(b) a
3- feXO- (5- Phenyl ﬁ:ﬁg&]ﬁﬁ‘%&olﬁrﬂ tsaewlaaraga&arﬁs@mmw véatii 30, 112);215&5«% 37,060
xylic aci roxyam d present, i nvepnti.on

relates to a phdi '@E‘ln’\ '17éM6%qW%d"qW9t%‘@‘We%ﬂ"?ﬁ5'ﬁ‘P9 e eectve a'é"°""?°fa

condi tion sel ectcehpbiindof foRfullc dpharmacdutiédiyigeceptabis dalithietéos (i ncl udi ng

t thriti d { ,
G onns. i seas, _emphy CETSSORaCR 58 Lo b leton e vEfIHG a Bl et e
Akzhei mer' s 28i s apeup, conmgmgn oftarthitis ffinclwdingtasieparthtitis and d@h@ﬁtpd ams)em@awm bowe!
reactions, | nc‘ié’% LONLRE! o rhaﬁg n%era:ﬁaoh.e %&mmmﬁanaéysms&s@smkws

tumor cancer co on cancer breast cancer, ng cancer and
prostrate cancerd‘?&ﬁﬂe' WEQ?attfébiPlaé% foxicitrasacheian alierdic eAdiPTR |3PRj9‘° Contact hypersensitivity,

cancer, tissue ulceration, restenosis, periodontal disease, epidermolysis bullosa, osteoporosis,
loosening of artificial joint implants, atherosclerosis (including atherosclerotic plaque rupture),
30 aortic aneurysm (including abdominal aortic aneurysm and brain aortic aneurysm), congestive
heart failure, myocardial infarction, stroke, cerebral ischemia, head trauma, spinal cord injury,
neuro-degenerative disorders (acute and chronic), autoimmune disorders, Huntington's disease,
Parkinson's disease, migraine, depression, peripheral neuropathy, pain, cerebral amyloid
anéiopathy, nootropic or éognition enhancement, amyotrophic fateral sclerosis, muitiple
35  sclerosis, ocular angiogenesis, comneal injury, macular degeneration, abnormal wound healing,
burns, diabetes, tumor invasion, tumor growth, tumor metastasis, comeal scarring, scleritis,
AIDS, sepsis, septic shock and other diseases characterized by metalloproteinase activity and
other diseases characterized by mammalian reprolysin activity in a mammal, including a3 human,
comprising administering to said mammat an amount of a compound of formula | or a
40 phammaceutically acceptable salt thereof effective in treating such a condition.



-9- 5 | eukem as and | ynphonmas), tissue ulceration, restenosis,

peri odontal di sease, epidernolysis bul | osa, osteoporosis, |oosening
of artifici aWQ¥sae14 npl ants, at herosclerosis (including PCT/IB99/00503

at heroscl erotic plaque rupture), aortic andosysm (including abdom nal
aortic aneurysm and brain aortic aneurysn), congestive heart failure,
myocardi al infarction, stroke, cerebral ischema, head trauma, spinal
cord injury, neuro- degeneratlve di sorders (acute and chronic), autoi nmune
10 . disordérs, HuntThageresent inyenliomsiso misldsi tnsomethodi for theeinhibiign af (2. matrix
depr essi on, perrhéﬁl@ﬁfﬁiemases or B@AE R\Q@ﬁdﬂibtexrﬁgésninv&v%@eﬂ a%at era%r?& gy @a; hy,

noot I’Opl Cc Oor co gnl t1 on enhancenent, ero

nul tiple scler “é‘“a‘8'(",Eﬁpéﬂ'ys‘&rf'g‘fcﬁgéﬁﬁ%?‘?"ai?cﬂ‘réamlsrﬁ%‘r Y10, 12ad%ipeg 17 preferably
deg\?vtnﬁr a{ i on, atDAM- mz)lmonﬁrdmhsembwdm a huiiBn, coinpridmb %ﬁmmts%éﬂiﬁ to'Afl.Eiﬁaﬁxhﬂﬂtai fpinor
ro umor asi s arr ritis sepsi s,
gept i ¢ shock ange%ﬁvﬁg;ﬁo‘ﬁf%f&?g@?ufg%ﬁéﬁ8@@?’9‘?%’%@ Y Jrceniabiess EB‘F@Pﬁﬂgse
activity ad@ other dﬂmasemndtmreamsseetbhdmamﬁwmonmmns contarrﬁ'grm“hf
activity in a ‘ f a_conmpound
o V1Y o mul Bl bR AR, Syt on SBTRLdlEs AL e o B
in such treat nﬂ'w@eﬁrfﬂa‘éaﬂ be treateshngiprenenter bydhe hbﬂblm@p'lam mta&QPmtemses or the
The present | n‘(ﬁi‘ﬁtﬁoﬁrbf%a?ﬁnzﬁlﬁ{ ?épﬁ)ﬁ/sﬁ(%oﬁipﬁg}@rémgnhézﬁkﬁﬁwpédrﬁdo%sf&rlhé he

i nhi biti.on of 20 (a) trix nmetall oproternases or
met al | opr ot ei nd¥BYE 'n%*lnmdwff?f@v'ﬂszavu@dr.eaaamammdwd@m orgarboxylic gragpsean i an

reprol ysi n1§sudie coRvergg nbprotiasgs. ProdE¥NtIGde IOmaoundwhekein ariléwﬁd\d:sd%sldt@& a

ferably ADA ge po
Do or e Rl s, A 145 . i S B ol
salt thereof. covalently joined mmgﬁmpm@mm,mmnmwm or e sackicgroupsTef hod

for treating a &@B&nrdk Qﬂorﬁnﬁlla?cﬁf%%n&r{o%?grr&ﬁg%ﬁ% ug?gxggg P{%&Q@ oﬁt%u\'rﬂ'g ﬁno acids y

arthritis (including osteoarthritis an

bowel dicomaealy deyighated By tiresdsiisesymbalp padcriasdnclude ddwdrexyatslines tusiraxylysine,
pul monary gos eapmosiné, 28RMBYineS 3-methylhsstxﬂr'ne'5 ¥EH4in, BiSABnine, JBRMb-BRinobiUlyfc Ccld -
cachexia, all er‘%{uﬁ g'?ct i ons, ﬁl c contact hypersensitivity

cancer, tissue ‘8% 2PMBH'S e'f‘%s’l"é‘ﬁ??é’ & omihipe AgJRRUlening; sylfene.e P’%B@ﬁémg? s
bul | osa, osteopompsings wherein cartionsies: Ramamatés, arvide ia6d aky)jesierst whichohre Ndosalenty

ancuryam (i nel eariare sl SetEhaRe Fius foB P H=nRh Withrihadettpe )

congestive h e@ne offoedinapr skill impe ed mill apbreciate that hee cempoundsait dhe inventidorane
| schemi a, hsad Jsaﬁwmueaw 3adiverd” shrdy NdrWidkasés. On oﬁé‘rh‘uﬁé}%%ﬁﬂ%‘%feaéd Al also
di sorders (acute and chroni.c), autoi nmune dt sorders t1ngton’ | sease,

Par ki nson' s di @ageé'aten*gtrmené*smaém eayaRoyRds ofdhe jskantien inrfbe, r"S?iE'FPFyOf BsRegific

cerebral anyl oidkease that tAd)@b@peunty of WO INveRtibs ridly B EBmbih&d with RARGRMBting
anyotrophic |ateral cI erosi s fﬁg”iﬁ' “El e 35 sclerosis, ocular

angi ogenesi s, CBYTRSYC pggnigLsed foEtRldisPaRegener ati on, abnornmal wound heal i ng,
buns, di abetes, tunoforitme aedtent of deDmaRidoarthitis, the taMpoida ot theiisventon sy be

scarring, %@l erépoﬁmed with agents such as TNF-a inhibitors such as anti-TNF monoclonal antibodies and
TNF receptor immunoglobulin molecules {such as Enbrel®), low dose methotrexate,

lefunii'nide. hydroxychioroquine, d-penicilamine, auranofin or parenteral or oral gold.
The compounds of the invention can also be used in combination with existing
therapeutic agents for the treatment of ostecarthritis. Suitable agents to be used in
35  combination include standard non-steroidal anti-inflammatory agents (hereinafter NSAID's)
such as piroxicam, diclofenac, propionic acids such as naproxen, flubiprofen, fenoprofen,
ketoprofen and ibuprofen, fenamates such as mefenamic acid, indomethacin, sulindac,
apézone, pyrazolones such as phenylbutazone, salicylates such as aspirin, COX-2 inhibitors
such as celecoxib and rofecoxib, analgesics and intraarticular therapies such as

40  corticosteroids and hyaluronic acids such as hyaigan and synvisc. -



Al DS, sepsis, septic shock and ot her diseases characterized by

nmet al | oprot gj S8 ctivity and - ot her di seases characterized b

manmmal i an r&#}%"ﬁgﬁn activity in a mammal, including a human,PCT/IB99/00503
conprising admni stering to said manmmal adlamount of a conpound of fornula
| or a 40 pharmaceutically acceptable salt thereof effective in treating
such a condition. _

-10- 5 The gresen} invention also relates to a nethod for the
i nhibitiom of (a) WAt CPRPounds of fhe presept)inynlion, T@k Slsgybeyygedin combination with

met al-| opr ot ei astizgscer ayentsvsdeh b endostatinkanteghigostatin eritytofikic(dilgs3uch as adr@BiyeiR] | an

reprolysin (sych as_. r nase or. ADAM.s, TS-1, 10 1 15 and. 17..
preferably daiiho %ﬂrﬁﬂq%?ﬁﬁﬁﬂma&ﬂ%‘)ﬁ% éx?'h'@f%%ffﬁa&é"kﬁ'ﬂﬁ&ns,u% Wﬁcgﬁﬂﬂﬁ and
adni ni st er i ngantmedabiolitesisucivas mathotrexate. ef f ective amount of a conpound of
formula I or a pha“rﬂ@%‘é‘Hé&fﬁ@i lo¥ u@cﬁégn@lﬂiv‘énﬁ%ﬂ'&asf %\?J 887used th combination vcijithTh' S
invention_al so enconpasses phar maceuti cal "conpositions containing prodLugs
of L nperrAigweseyian pgentsosueh | as calciurncbannal, blaeketsn lioid dowesing crgsaisswsh as

net hods of tr g@tids)fbrates, Be@\bRitkdrs Rce inhibitord] AfRictEMsR-2trB@iptdr aMtadthistd Satghiey
prevented by the inhibjtion of matrix netal I'oprotei nases or the _

i nhi bition of 2AHAIAYPH BRIPICL ol ysin conpri sing admini stering prodrugs of
conpounds of the The corfigbunas ¢f the présenpinveition Mby biISd Ballisedlin Bebifdioh WRE ONS NO,

am do, hydroxy_or carboxyli roups,can 15 e converted |nt rodr ugs.
Prodrugs i ncl %%%’tsc&%‘oﬁ?ﬂgﬁ'{%ﬁ P%ﬁ"% gﬁg‘érﬁs@;ﬁ he ?{é}gfﬂfﬁ'@?mﬁp %“85 (such%s
pol ypept i & cHeprenyhfl-dope, requipromitatgice MAOB intibifors bucbaasmelebina rand aasagiline cioohP
resi dues whic o> YRV RNl i Lee
i o,y dr ox i MBRGTs such es FERKAL 303 efiinte Wegahie SLARAE BRERGS, MDA Rrlobbe
The ami no aci g'@@ﬁ aaenists; Bepamine ageeists and dnbibiters| of nelrenal pitriggpxide; sypthass).dand

commonl y desi gmakieskikerst Brge duehtay Olégerind) d caKSO ifbikbidd ropentofyliine or
4- hydr oxyprol i nﬁ,g hydr oxyl-ysi ne, 20 enosi ne, isodenosine,
3- et hyl hi st i B€HEO" A ®r val i n, bet a- al ani ne; ganma- ami nobut.yric acid,

citrullin20 honocyst ei nGhe bempsiads ofcthe Priskiti im@nioncnayeilss baiusel mUdofrbimation

Prodrugs al so_include . 0 und ner ei n, carbonat.es, carbamat es
ami des and al M CaEpRRresi faenfs P Sg shaltafie o TosoMeX 308 iuncsbpiRasn enpts
substi tuent s efichfasFiG08 and tapamyaifh t he car bonyl carbon prodrug sidechain.

One of ordinary skill in the apbaiibd besirdfi&tbAhE vBfdond Ne conmpounds of the
i nvention are 25 useful in trea‘rr‘n'g%rvw?e—a'rragq—of di seases. One of
ordinary skill in tThe fdipvingfeaction Schemes ilustiaignthe Frepee@tiom gt therempoluids $f thee

CﬁWPOU RdS2§)f pReerit Wf@rﬂbiﬁoﬂn&d% difepvide iﬂdi&éf%fﬁ, m.L%’?Q%g@ @ik gﬁ reaction SéheMESERY

t hat the conpqunds o nvention may beé conbined with various existing
t herapeutic a rﬂ%"ﬁ?@h‘$%¢°%%%%eﬁﬁ%§a%ﬁYe' For the treatnent
of rheumatoid arthritis, the conmpounds of the invention nay be 30
conbined with agents such as TNF-[err] inhibitors such as anti-TNF

nonocl onal anti bodi es and TNF receptor imunogl obulin nolecules (such
as Enbrel[err]), |ow dose nethotrexate,



| ef uni m de, hydr oxychl oroqui ne, d-penicilam ne, auranofin or parenteral or
oral gold. oo 910 The conpounds of the i-nvention can al so be used
i n conbination %% exi sting t herapeutic agents for the RCTZEESOB03H3 Of
osteoarthritis. Suitable agents to be usetl-in 35 conbi nation include
standard non-steroidal anti-inflamatory agents (hereinafter NSAID s)

such as piroxicam diclofenac, propionic acids such as naproxen,

f1 ubi profen;, fenoprofen, ket oprof en and i buprofen, fenamates such as .
mef enani ¢ aci d, indonethacin, sulindac, SCHEME1 apazone, pyrazol ones such as
phenyl but azone, salicyl ates such as aspirin, COX-2 inhi such

as cel ecoxib and rofecoxi b, analgesics and intraarticul g g api es such as
40 corticosteroids hy@lurgqi c acids such as hyal g2 synvi sc.

5 The conb@8ﬁ§§<§izzﬁgqbbbsent inventiodpéb9 in

conbi nation with ant\ cer agents_such gs endosts dnd angi ostatin
or cytotoxic drugs such as adrianycin, daunonyci n, pl ati num

et oposi de, taxol, taxotere,and al kal oi ds, such as vincri ¢, and =

anti netabolites such as net’hotrexate. The compounds of the
present invention may al so be used in conbination with 1 cardi ovascul ar
agents such as cal ci um channel bl ockers, |ipid | owering agéhts such as
statins,” fibrates, beta-blockers, Ace inhi-bitors, Angiotensin-2 receptor
ant agoni sts and pl at el et ‘aggregation inhibitors. The
conpounds of the present invention may also be used in conbination with CNS
agents such as antidepressants (such as -sertraline), antif Parkinsonian
drugs. (such as 15 deprenyl, L-dopa, requip, mratex, MAQB inhibitors such
as seélegine and rasagiline, conP i nhi bitors such as |Tagmar, A-2

i nhi bitors, dopanine reugtake inhibitors, NMDA ant agoni st 4, ' Ni cotine
agoni st s, Dopanine agonigts and |nh|b|t0r& of neuronal nitric oxide

synt hase). and angic Al zhei ner' s drugs such as Aricept tacrine, COX-2
i nhi bitors, propentoH@1idx<or~0H  netryfonate. , The

conpounds of the present tion may al'so be useggig& ination
as drol oxifene or fo a OH

W th osteoporosis agents
i mrunosuppressant agents such as FK-506 and rapanyq
Det ai | ed Descri ption of vent i"Bm The f

Schenes illustrate the preparation of the conpounds of t

i ng reaction

pr esent
i nvention. Unless othermnsg indicated n, Rl, R2, Qand Z e reaction
Schemes and t he disc g5|on t hat foIIOM/are defined as above.
Vil
o) 0
0
HO §—Q
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- 15- 5 [err] -16- 5 [err]

-17- 5 ] [err]

- 18- 5 woo9s2010 Schene 1 refers to the preparat|on of copm g‘,

formula 1, wherein Z is CH2. Referriygg to Schenme 1, a conpoun of the
. 14

formula | is prepared froma conpound of the fornula 11 by

hydr ogenol ysi s under an atnosphere of hydrogen in the presence of a
catalyst in

5 SCHEME 2




a reaction inert solvent. Suitable catalysts include 5% palladi um on barium

sul fate or 8 Engu)palladiunlon carbon, preferably 5% pal | adi um on bari um
sulfate. Suitapietdivents include an 10 | cohol such as et REF&$99/00503
met hanol or isopropanol, preferably nethaﬁ6 ~ The aforesaid reaction
may be perforned at a pressure fromabout 1 to about 5 atnospheres,
preferably about 3 atnospheres. Suitable tenperatures for the

af oresai d meaction range fron1aboutsc”amsé%&ﬁﬁﬁigb(roon1tenperature) to

about 60C, preferably the tenperatu m about 20[err] C
to about 25[err]C (i.e. roomtenperature). Thelreaction is conplete within
about 0.5 hours 1 5 to about 5 hours, preferably about 3 hours.

Compounds of the fornmula 11 can be. prepared frgm conpounds of the formula

11 by reaction with an oxidant in a tﬁactioQ)inert solvent. Suitable
oxi dants i ncl ude neta- chl or oper benzoifc acHd,ij hydr ogen peroxi de or
sodi um perborate, preferably neta- H@+HT S N oic acid. Suitable
sol vents i ncl ude hal ogenated sol vents suc g” met hy ene 20 chl ori de or

chl oroform preferably nethylene chloride.
af oresai d reaction range from about Offe to about 60[err]C,
preferably the tenperature nmay range from about 20[err] C to about
25[err]C{i.e. roomtenperature). The reaction,is conplete within about 0.5

hours to about 24 hours, preferably about 16 HYyurs. The
conpound of forrmula Il is prepared- froma-conmpound of fornula IV by
reaction 25 wi th O benzyl hydroxyam ne hydrochl ori de, an activating agent,
and a base in a reaction inert ‘sol vent. Sui tabl e activating agents

) _
hexaf | uor ophosphate or 1-(3 pt hyl\am nf qylf%B-ethylcarbodiinide
hydrochl ori de, preferably Qt yrazp N Qi s(di et hyl ani no)
phosphoni um hexaf | uor ophosphate. $ji 2\ bgses include tertiary
am nes such as triethylamne, 30 _ diisoprof yl"am ne or :
4- N, N-di net hyl am nopyri dine, preferably diig ! epyl et hyl am ne. The
tenperature of the aforesaid reaction nay range from about OC to about

i ncl ude ‘(benzotriazol-l-yloxiiilﬂ (dinet@yb@nino phosphoni um
NP OF

60[err]C, preferably about 50C. Suityabl e sol vents i ncl ude

N, N- di met hyl f or mam de, hal ogenat ed sol vent's such as met hyl ene
chloride or chloroform or ethers such as THF ¢r diethyl ether, preferably
t he sol vent is NN-di nethyl formam de. Thejreaction is conplete in

about 4 hours to about 48 35 hours,. preferabyy about 16 hours.
Conmpounds of the fornula IV, can be’prepareQDfronlconpounds of the fornula
V, by reaction with a conpound thgjfornmul aQQSH, wherein Qis as
defi ned above, in the presence \ a

rid it NS Q

sol vent. Suitable bases include sodiumh
di i sopropyl am de, potassiumt-butoxide, sdédifima 'deHor pot assi um hydri de,
preferably 40 sodi um hydride. Suitable sol
THF, diethyl ether or 1, 2- '

-19-




5 di et hoxyet hane), or N, N-dinethylformam de, preferably the solvent is
THF. The aforgfags reaction is conducted.at about -78C to about. .
O[err]C, pref =) ”Vgﬂl about 22[err]C (i.e., room t enpepétaiRhodod’ 2
period of 30 m nutes to about 24 hours, pref#6ably about 2 hours.

Compounds of the fornmula V are prepared from conpounds of the formula VI by
dehydration in the presence of a tertiary am ne base, preferably
triethylam ne, optionally in the 10 presence of 4-di nethylam nopyridi ne,

and a dehydraling agent in an inert sol ver8CHEMEX abl e . dehydr at i ng
agents include trifluoronethanesul fonic anhgdride, nethanesul fonic
anhydri de, met hanesul fonyl chloride,|Ip-tg uenesulfonyl chl oride or

benzenesul fonyl chloride, preferably pg2o perr&XQ@ onyl chl ori de.
Sui t abl e solvents include diethyl ether or dith{ oronethane. The

reaction is perforned at a tenperature fro -80C to aggut O[err]C,
preferably about O[err]C 15 The reactioR_i sjfcarried out tor about 10
mnutes to 4 hours, preferably about 1 hour The conpourds
of the fornmula VI are prepared froma conpound of formula VII,

wherein PHerr] is nethyl or ethyl, by saponiffication with a base, such as
l'ithium hydroxide, in a sol vent m xtune. Suitable solvent m xtures

i ncl ude water and met hanol or water, mnethagol 1 and THF. The reaction
is perforned at a tenperature from about $6QC tojabout 120C, 20 preferably
at about the reflux tenperature A he gl , t-NHeSQQ used. The reaction
is carried out for about nut R4 hours gwgﬁerably about 16

hour s. The exo- hyRxg¥ynet hyl| i sofrer of th npound of the
formula VI1 is prepared from a cogp of formula VIII1. In general
a solution of a conpound of fornula VIII-~ig &@Sss$olved in : an inert
aromati c solvent, preferably benzene or tol ugne, and cooled at about -40 C
to -20[err]C, 25 pr ef erabl y about 40[eﬁr]C§eTo the cold solution is added
a suitabl e hindered reduci ng agent, v P ferably di sobut yl al umi num
hydride, in an inert aromatic solvent, nai@tai®'ng the tenperature
bel ow -25[err]C. After the addition is coO the reaction is nmaintained
bel ow 0C for about 3 hours. At ¢ a protic solvent,
preferably ethanol, is added. After stirri at akggt -15C for about

1 hour, sodium borohydride is added and the redgction i's allowed to 30
warmto about roomtenperature while stirrhqg or a period of 2 to 24

hours, preferably about 16 hours. The
endo- hydr oxynet hyl isomer of the compound of ,the formula VIl can be

pr epar ed from the exo-hydroxynet hyl énpound of the fornmula VI by a
series of steps which can invert the $terochem stry about the carbon-
at om beari ng the hydroxynet hg ]d carboxyrgc a@'d 35 gr oups.
Specifically, the exo-hydroxj vl |%§ pf fdrnula VI is first converted
to the correspondi ng D8 , RO, nes oxidation of the

al cohol to the carboxylic acid an(ﬂ a
et hyl) provides an internediate m xed benzy
exo ester is nethyl or ethyl and the endo ep is benzyl). The benzyl

ester is then renoved - by hydrogenol ygi ¥ gnd the resulting carboxylic
acid is reduced to the al cohol by diborane 40 reduction, providing the
endo- hydr oxynet hyl isomer of the conpound of jthe fornmula VII.

.0
HO
N

N

ester formation (nethyl or
ester XM . e. t he

Z—s0,Q



-20- 5 The conpounds formula VIII, wherein PGL is ethyl or
met hyl , are PREPSYSY ol oM conpounds of the fornmula I X, wherein L is
met hanesul f onyl 6erzenesu| fonyl or tosyl, % reacti on wRGT/IEIMREsLY |
or diethyl malonate in the presence of a stfonhg base, such as sodi um
hydride, in a polar solvent, such as N, N-dinethylformam de, for a tine

peri od between about 4 hours to about 24 hours, preferably about 16
hours. The af oresaid reaction tenperatur%dhiﬁg% bet ween about 70[err]C to
about 150[err]C, preferably about 140 C —/——— Conmpounds of the

formula | X are known or can be nmade by nm€dhods well known to t hose of
ordinary skill in the art. ) U‘ng§30 the formula QSH can
be prepared by reaction of an al kylPGfO3 Al T (-2 wi th sodi um

sul f hydride as described in Jerry March, @&lvanced Organic Chem stry. 360
and 589 15 (3rd ed., 1985). Alternative donpounds of Xlhe fornul a QSH
can al so be prepared by reaction of aryl diazoniumsalt with

sodi um sul f hydri de as described in March gt 601. Alternatively, -
conpounds of the formula QSH can al so be prepared by reaction of a Gignard

reagent with sul fur as described in rch id- at 550. Alternatively,
conpounds of the fornmula QSH can al so be prepared by reduction of a
sul fonyl chloride, sulfonic-acid or disulfyde cribed in March 20

id. at 1107 and 1110. : Schene 2 r to the preparation of
conpounds of the fornmula 1, wherein Z is >NR_z and R is hydrogen.
Referring to Scheme 2, conpounds of for&ul a can be prepared from
conpounds of the formula X hy=R a-enolgsisNuﬂg n at nosphere of
hydrogen in the ~ prese of - a é&ta;»: inaz? eactiagpgnert sol vent
Sui tabl’'e catal ysts include & pal | adi um . bariums te or- 5%

pal | adi um on carbon, preferab 5% pal | on barium sul fate.

Sui tabl e sol vents include an al cohol sudFf et hanol , net hanol or

i sopropanol, preferably - met hanol . af oresai d reaction may be
performed at a pressure fromabout 1 to about 5 at nospheres,
preferably about 3 atnospheres. Suitableltenperatures for the aforesaid
reaction range from about 20[err]C (roon]tenperature) to about 60C,
preferably the tenperature 30 may rang fron1ab9ut 20C.to about 25[err]C
(i.e. roomtenperature). The reaction is}conpCOLR wi t hin about 0.5
hours to about 5 hours, preferably about'3 hours. The
conpound of fornula X is prepared fromya coppgound of the formula Xl by
reaction with O benzyl hydroxyl am ne hyirochji oride in the presence of a
catal yst and a base in a r ~Qn_-N8@,Qsol vent . Sui t abl e
catalysts include (benzotriazol-1- 3 ' 1l
yl oxy) tri s(di met hyl am no) phosphoni um h xafluOrophosphate‘%y &

- (3-(di met hyl am nopr opyl ) - 3- - et hpl cg¥bodi | m de hydr ochl ori de,
preferably (benzotriazol-1-yloxy)tris dOnEthyIanino) phosphoni um
hexaf | uor ophosphate. Suitable bases include tertiary am nes such as
triethylamne, diisopropylethylam ne or  4-N, N-di et hyl am nopyri di ne,
preferably di i sopropyl et hyl am ne. [The aforesaid reaction tenperature
is fromabout O[err] C to about 60[err]{ 40 preferably about 50 C
Suitabl e solvents include N, N-di net hyl f qr mam de or hal ogenat ed

Q
HO\” Z—Ss0,Q



-21- 5 sol vents such as nethyl ene chloride or chloroform preferably,
the solvent is NN di met hyl formam de. The reaction is conducted over
a period of vabeus29do hours to about 48 hours, pr €ef er ablRCEABOL050H
hour s. Compounds of the forapgda Xl are prepared from
conmpounds of the formula X I, wherein P& is nmethyl or ethyl. by
saponi fication with a base such as sodi um hydroxide in a 10 sol vent

m xture such as water and ethanol. The reaction is perforned at a
tenperatureSfrom  Schemebbmfer§ g the rprepatatiom bloacmphur@® [oé farr}wﬁla lpnlmérein Jois \CHat

about the refl %fe"rﬁtgﬁgrs@#oétlﬁeel &f cdlp rﬁi%f"tﬁ@q’oirghlgtlw&e% 4 fro ab y my oﬁd of the

reaction’is carri ed or about ut

days. formula I by &y dreaepelysiniander an aieospbermaf kydepen mmenresencm qaéalwbm hyl

ggz ethyl, tﬁrle lrresbtiwgﬂhehrsemnt Suitatied rncneée m%ﬁéaruwb@b&dnk sumearem
is nmethyl or e y reactiopn, w ound

QS2Cl in t he Brii2dWman cgfbon, pierably éé@ﬁ"%i’&‘"m wpﬁ%lﬁ%%&u't%nﬁsweatﬂ "éﬁ'"de an

sol vent Sigolich Bueh 28| et@ndls methahs) Osr ibbﬂibpihd&’r;epiﬁiél'ébﬁr ek, The aforeSaid

br ef or Al Sf ‘&r et g PP A Y assuss o ShEUR apiit e hmSoonBhe, Piftelehl
-room t enper at urbo\t Gr atmosnhMSpmtahib testpredutesafoo e dorksaid faaotmblauge famiebouts,

preferably aboype Clﬁ :{h‘?‘tgn'fper%ﬂtf) to about 69“0 o W%ﬁetﬁﬁer&tb@ rﬁ%’ mﬂéé‘fré#wlalbﬁut

wheiein P& is net are
formula XV, \AHBT%QO@WG% Gs(i. ﬂéﬁw penmere@{rg)y |The B%ﬁcmtﬁ %ﬁ%‘%wﬂmn ebaut Bﬁé@é’ﬁce

of ' agsleouSatBulShctls, preterh @mhg.gent such as diethyl ether. Suitable
m neral acids inclu

h| |c and sul furic-acid ref er abl
e LS e opus of R G ] o s o corpouns o Al by
r angi n? f rombabemtlorﬂ fwith rdnCostidanb G ar rep&jonpinet eblaérlty Sdiable coRanBt intladermyeta-
range from abouy a Lo re
reaction is coﬁh‘oro 5'89%% ag'd q‘gg’t"ag pé'?)x"%t 869% nﬁ%%oagtg og' 5%’%?& Jote
hours, prefer alshlyroabbenzo:;@cwmﬁt&able solvents include halogEoatesh seimtsosuchias methyieriea
XV, wher ebh PRlokide &%falg%l‘orm eﬁr&&’ablﬂne@@@ﬂy J:hlorﬁé esd?éﬁg?én%rat res for fh"e%resatd

conpounds of the fornu hanesu enzenesu f onyl
or tosyl, by reaction e5gq frem a\RP'ftH) QI—“E! |aB% @TWW%@‘*@}PWE?’%@*E maY fapee figfty |
or benzyl est eraboit20tdQ BERIETTE {e.Obor tethberatifré)l ORE rdaction is Sdkigletd Withif @bslin0.5
hydride, in a polar solventh su pms glﬁl5 gl met hyl f ormam de, for a

time period bet'\QEiP hoytAs WuRRIPEraply a hUSS-hours, preferably about 16
hours. The af or esai drhe compounéatiomuta meﬁp&parhmrm|a$oh90umwnfamhmat|VBQ[i'mnt:]rC

;?vabaﬂter 1481 ©lih o b&zﬁh@r&%{ ﬂ@f?ﬂgérch%%’e 91. actiyating afERTUA 34RO n 4 RcdoRiflH 2

enz arevo
"of diaster eomersglvwm chswtﬂhlebécmm aagsutsbyicbm o thenzstriazgh i yioxmitrisidimetigamino)

Conpounds of  t hgodipbARth @ @%pﬁ&&éﬁét@r ”H' a1-'(§§(cﬁﬁéiay|§ r §l)-§-@ﬂ?ﬁér§beﬂiné
avai l abl e or can be nad ds 2| | to those r di namy
skill in the arwdrochioride, preferably (benzotnazol yloxy)tris(dimethylamino) phosphoniu
hexafluorophosphate.  Suitable bases include tertiary amines such as triethylamine,
30 diisopropylethylamine or 4-N,N-dimethylaminopyridine, preferably diisopropylethylamine. The
' temperature of the aforesaid reaction may range from about 0°C to about 60°C, preferably
about 50°C. Suitable solvents include N,N-dimethylformamide, halogenated solvents such as
methylene chloride or chloroform, or ethers such as THF or diethyl ether; preferably the
solvent is N,N-dimethylformamide. The reaction is complete in about 4 hours to about 48
35  hours, preferably about 16 hours.

Compounds of the formula IV, can be prepared from compounds of the formula V, by
reaction with a compound of the formula QSH, wherein Q is as defined above, in the presence
of a strong base in an aprotic polar solvent. Suitable bases include sodium hydride, fithium
diisopropylamide, potassium t-butoxide, sodium amide or potassium hydride, preferably

40 sodium hydride. Suitable solvents include ethers (such as THF, diethyl ether or 1,2-



Schenme 3 refers to the preparation of conpounds of the formula |, wherein Z

s NRL and s [err]al kyd,
[err]aryl[er r“fa??(%n{ err] het eroaryl [err]alky] or a group of t & T/IB99/00503

formula -[err], wherein nis 1, 3, 4, 5, or “BF-and R2 is [err]al kyl .
-22- 5 - Referring to Scherre 3, conpounds of the fornula 1,
wherein Zis NRL and Rl is [err]al kyl,

[err]aryl[err]al kyl .[err] heter al k oup of 't efor .
[err], wher e|5]n né%gth&)fyeg:]a §9 %Hmétﬁg{? ﬁf&‘yﬁ B’e[eé%é?ﬁ ent s, prE’ﬁ sa'd
from corrpounds reactiondé coiictbe ratnabaut XR8°0yto lapolt dy@nprefesably atrabeot 287C (ie., room
atospher o of AR b B A AEBeRle BouasmruS AN sl Z0REECS L0 |
or 5% pal | adi um on caﬁ%wumeﬁ@P&W*ﬁﬁ%ﬁpaﬂr?mdﬂmmnorbmmswafmla V1 by
Sui tabl e sol vent genydration ih b Ipwaencaraf @&emwm.me %sefé%sﬁisaﬁ%{ﬂaaﬁ& :@a&%uﬂn the

| sopropanol ,, preferably nethanol sal d Teac
perfornmed atl®h pprasange of ﬂﬁmﬁ%&vmpvfdtn& %{H@Fewd@vmm@@g inert sovent. SuiEable

preferably about d&ya:tamgsagwfsaamu&unmwmnaﬁéﬁww éHh‘i‘&zdé Oﬁ.emmesaafdarcemyehde.
reaction range fr

20 t
60[err] C, pref er@ﬁ%“ﬁswéc’“y*e‘%%@%%tﬂf lﬁéqggﬁfo 8‘8}' Y %&%"gsr‘&%Wuf’h'%ﬂeePﬁeﬁ?'{%
gbgut 25C g i . e. banmandsaifgngrchbridec) Suifihle soleerts incinde diethyd ratee o dishibldmathaliw uThe
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protecting group ofefd| 2IQAtiG g SPIvEnt o FRINA

pal I adi um on car tmeramrabém 2670, ARElhe additith istampleteOthe reaction i€inbinankd béow 02C
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at about -15°C for about 1 hour, sodium borohydride is added and the reaction is allowed to

30  warm to about room temperature while stirring for a period of 2 to 24 hours, preferably about

16 hours.

The endo-hydroxymethyl isomer of the compound of the formula Vil can be prepared
from the exo-hydroxymethyl compound of the formufa VI by a series of steps which can invert
the sterochemistry about the carbon atom bearing the hydroxymethyl and carboxylic acid

35 groups. Specifically, the exo-hydroxymethy! isomer of formula Vi is first converted to the
corresponding benzyl ester. Subsequent Jones oxidation of the alcohol to the carboxylic acid
and alky! ester formation (methyt or ethyl) provides an intermediate mixed benzyl alkyl ester (i.e.
the exo ester is methyl or ethyl and the endo ester is benzyl). The benzyl ester is then removed
by hydrogenolysis and the resulting carboxylic acid is reduced to the alcohol by diborane
40  reduction, providing the endo-hydroxymethyl isomer of the compound of the formula Vii.



tenperature of about 20C to about 25[err]C (i.e., roomtenperature).
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XI'l, wherei nwidoysd8ie? | S benzyl, by reaction with a reactive dgé+,y§95)035%30f
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is [err]al kyl, can repared from conpounds of
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pal | adi um 2054 atq%pg.g,,"% ef erabl y -hydrogen over pal |l adi um on carbon.
Sui t abl e sol vents i ncl ude net hanol . et hanol and i sopropanol,
preferably ethanol. SthemeR sfassiait preparation of ¢anppends of Wre dormula & wherein Z is >NR’,
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formula XX, wh nggoof; the farpwip féymvdresm%s MRESs AncetmesRherex of hydsogen du e
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sol vents include
atmospheres, preferably about 3 atmospheres. Suitable temperatures for the aforesaid

reaction range from about 20°C (room temperature) to about 60°C, preferably the temperature
30  may range from about 20°C to about 25°C (i.e. room temperature). The reaction is complete
within about 0.5 hours to about 5 hours, preferably about 3 hours.’

The compound of formula X is prepared from a compound of the formula X| by
reaction with O-benzylhydroxylamine hydrochloride in the presence of a catalyst and a base
in a reaction inert solvent Suitable catalysts include (benzotriazol-1-

35 yloxy)tris(dimethylamino)phosphonium hexafluorophosphate or 1-(3-(dimethylaminopropyl)-3-
ethylcarbodiimide  hydrochloride, preferably  (benzotriazol-1-yloxy)tris(dimethylamino)
phosphoniumn hexafluorophosphate.  Suitable bases include tertiary amines such as
triethylamine,  diisopropylethylamine  or  4-N,N-dimethylaminopyridine,  preferably
diisopropylethylamine. The aforesaid reaction temperature is from about 0° C to about 60°C,

40 preferably about 50° C. Suitable solvents include N,N-dimethylformamide or halogenated




tetrahydrofuran, acetonitrile, tert-butanol and N, N-di methyl formam de,

pref-erably tetrahydrofuran. 30 . The aforesaid reaction is perfornmed at a
tenperature ¥YOaHEMO-10[err]C to about 60C, preferably PCINBINIYS03
between O[err] C and about 22[err]C (i.e., ro@htenperature). The conpounds
of formula XIX are obtained as mixtures of geonetric isoners about °
the ol effinic double bond, separation of the | soners is not

necessary. npounds of the formula XIl , wherein P& is
benzyl, can be p?@ﬁ&?eé“%fb@ér oehyere ahisedes®r chinsefpran spreferabiynghe s@ivent is N,N-
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such as, et hanaol ,
40 et hanol or é}?’g?&gr gar;q em%gé uglf“l (-,Yij(s:t"l’ﬁc,s poggigﬂﬁ{név ??Bsee?q‘faﬁg [SOditip pygroxige jn a
t ol uene, or 1fat esolventimirtyre such as water and ethanol. The reaction is performed at a temperature from
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o (et 021 o8 gk WAl . o ORI kR e
treatment wth agioxgankawhteeor mmle, mi&rablvmaqimhmfprmamﬁeer The Ineacionemixtues &
to a phar antdt%&Jn MerAfrative i & 3 r?gt Ewe%ﬂ 280t 1 holl'B é'ao%bfj%:t Ihours.

addition salts of the base compoun I nvention are rea
prepared by treabPRENAROBISBOYSpound with a 15 substantlal ly equi vaI ent

amount of -tIg9 chosen Compsuabs _ermerfaﬁhatamrﬂiquéun pah l@&uﬁ\?mr 1,V&8 brepared from
mediumor in a suitabl {hg%cl i&\@nt SuG hanol or et 'hanol . Upon
car ef ul ev%?ﬁoﬁ?(fsd’g Ha 56 Mpetsin Pq' H%ma\%'lc’f ethyls by hygrolysis in the presence of
obt ai ned. aqueous minélab acid iadd; avdolveit suce as Stisthyt ethpr. € Saitablet MiReral acids include
phar maceuti cal | yy, t he.base co unds
of this inventi orﬁérég% g*sags ?ﬁ?gﬁﬁ%h* %?hl(?ﬁ 3‘%6?1 j-h%lﬁm Qﬁame‘gg
i.e., salts contﬁmﬁ'ﬁyr@'ﬁwﬂm ahghtdBC to/SA3C cregferably thedtemnpanatiiresoayltange from about
hydrochl ori dg  20°C to Absik & é)qu d&n’ Q*gélgiu%z e reQéﬂtoﬁ @&Pdtﬁﬁgdfd%rea &rnod d of about

bi sul fate, phosphate or acid tate
acid citrate, a?f‘?‘ﬁf?@P”%stha\"ls-rpé?féfabgeé‘éq* r'\%t‘%“fs mal eat e, funarate,

gl uconat e, sacclampdunds brany Pafda XIVE Whaan Ra*fiopring, aRg o%@&illt @re pregred
1,1" - met hyl ene- btlr 5m g:g pcx.l%so ythe formula IX, wherein L is methanesulfonyl, benzenesulionyl or tosyl, by
reaction with N-diphenylmethylene glycine; methyl, ethyi or benzyl ester, in the presence of a
30 strong base, such as sodium hydride, in a polar solvent, such as N,N-dimethylformamide, for a
time period between about 4 hours to about 24 hours, preferably about 16 hours. The aforesaid
reaction temperature is between about 70°C to about 140°C, preferably about 100° C.
Compounds of the formula XIV, wherein PG? is methyl, ethyl or benzyl, are obtained as
mixtures of diastereomers which can be separated by chromatographic means.
35 Compounds of the formula QSO,Cl and formula IX are known or commercially available
or can be made by methods welt known to those of ordinary skill in the art.
Scheme 3 refers to the preparation of compounds of the formula |, wherein Z is NR' and
R' is (Ci-Celalkyl, (Cg-Cio)ary(Cy-Cglalkyl, (C,-Co)heteroaryl(C-Celalkyl or a group of the
formula {CH,),CO,R? whereinnis 1, 3, 4, 5, or 6 and R?is (C,-Cg)alky!.



napht hoate)) salts. 25 Those conpounds of the forrmula | which

are also acidic in nature, are capable of formng base salts with
various phar ngeeb@ggigal | y acceptabl e cations. Exanpl es of Sucr\“éﬁil{s?ﬂ) 503
include the al kali metal or alkaline-earth al salts and particularly,
t he sodi um and potassiumsalts. These §alts are all prepared by
conventional - techni ques. The chem cal bases which are used as

reagents to prepare the pharmaceutically acceptable base salts of 30 this

i nvention aregthose AP ot QX i .he . €j : -
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Col | agenas eﬁmy Ipyy)tris(dimethylamino)phosphpfiym hF’@@'&ﬂﬁ‘Eﬂhﬁiﬂgﬁtec%lﬁ(%&'ﬁ%{wfﬁﬁ@P’ opyl)-3-
?CE i v?t edI }M th tréml;t_'hrgocgimt anmperoshionbe, t [ opstdrably S (tb%nzo:cﬁazalnpiyioegi)mgditrﬁewamh
ot of coll agenasg- u | C reactiQn use e fo ng ratio:

orr] g trypein prosprarim heclBlorBhomniaic ' SihE;Bonas cinciiee RpE afpesngpch os
col | agenase ar e iriethylaatins]l atliisopopyldtiepgpeneat usre f4HN,Nidmethyiéminopyadies t (peaferably
five Told excess g il TP SRlalracifl ASpBehiy RSR dbBlloP 9ot orc
added. o?k_so'lutlons_( 8%?)3{0 inlﬁitors are rraée up ih
di met hyl sul f 8Xi déerefgrably about 0T Gt cQuitable solventssinglider N-dispthyitrmamide: prohalogenated

10 mM -> 120 [ er ishibnts “suéi ds€'meltlene -chlofide? o Edtiddtormy Preftrdblyethe] Sivent is NN-
dimethylformamide. The reaction is conducted over a period of about 4 hours to about 48
hours, preferably about 16 hours.

The compound of formula XVI is prepared from a compound of the formula XV by
30 removal of the benzyl protecting group. Specifically, the benzy! protecting group is removed by
hydrogenolysis using pai!adium or palladium on carbon in a solvent such as methanol or -
ethanol, for a period from about 30 minutes to about 48 hours, preferably 16 hours, at a
temperature of about 20°C to about 25°C (i.e., room temperature).
The compound of formula XVIt is prepared from a compound of the formula Xit, wherein
35 PG?is benzy), by reaction with a reactive derivative of an alcohol of the formula R'OM such as
the methanesulfonate, tosylate, chioro, bromo or iodo derivative, preferably the iodo derivative,
in the presence of a base such as potassium carbonate or sodium hydride, preferably sodium
hydride, and a polar solvent, such as N,N-dimethylformamide. The reaction mixture is stirred at
room temperature for a time period between about 60 minutes to about 48 hours, preferably
40  about 16 hours.



Twenty-five mcroliters of each concentration is then added in triplicate

to approprlate 20 wells of a 96 well mcrofluor plate. The final

concent r at i on"&® 9f5ﬁ’H|°b| tor will be a 1:4 dilution af t er ROTHB9H/0050Df
enzyne and substrate. Positive controls (enzy3e, no inhibitor) are set up

I n wel | s D7-D12 and negative controls (no enzyne, no inhibitors) are
set in wells D1-De6. Col | agenase-1 is diluted to 240 ng/ m
and 25 m is %hen added to appropriate wells of the m cr of | uor
plate. Final Toncent rdD? SAMRUNESH fmUA Adlewharein IP6" dsskeangyli are epatyrccordif to the

S;Jbst(rat ed_(DNF;]P:mﬂlﬁfbﬁof@cyer@z(NE) Hi s- AltadL%/s(glMA) NHZ?\/I i's made a; ? 5'nM
stock in dimethylsu uted to err]Min assay bu
The assay is initiat eg(h FRfers t°$ﬁé"%?afﬁt’?’] ‘E§H°'B‘P°“5%5 ofiforaylad: wheredn %@r’l\wg-lﬁ‘ is
of the microfl uoagpiuatoéthefwngllaléc!a,)zCOM(:e:oﬂ'sczaahda’us @-Gifalig0 mvl
Fl uor escence readi ngs 6 n) are taken at

x R(e?égrg\g Q%&iée { h%anﬁb\%'ﬁ'd% 09??{% ‘gﬁ? a'e#%p@f?&f'(?f"e‘a’"ﬁ’m?dﬁ(?fn

time 0 and 30 t hen at e
tenperat ure W0t hthe feRmuiacRiil, abersip R* is (Cics)atkviebyoﬁa@omm exaly! chloride or thionyl chigride,

Fl uor escence ver %ké‘?eréﬁw&a'yﬁchbh@é“ ahd PERSs PérelB nguPE%tHfW-dﬁzQﬂY:Fo%xﬁQﬂ?&?
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_around 35 120 rrTr\e?h iﬁ @'%o dete R’ val ues. The “zero tinme
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val ues are slbt r tampetitire ofrabonts221Q ¢i.egironm ¢empatature) for about e Sbous 10hdird, Prbiarably

i nhi bitor concent, i RBrVer sus % contr ol (| nhi bi tor fluorescence divided by
fl uorescence of collagenase alone x 100). 1C50's are determned fromthe

concentration of ompeundgiof Be formula EVIUe\sheaeﬂsPérmlC,t-kai sarh B&oppépatedcfrom
control . compounds of the formula XIX, wherein R? is (C,-C
5 Po are reported o B'ree‘ esg( haﬂa,f)wo?%y reglsien in ?r?o,a?gmvem'

i nhi bitors ar e a(s;;5 '%?@deg‘fc‘“g ents Mﬁ%ﬁl"?@eﬂd’r‘f@" edlladiury ang| hydrogen emer pafadium on
0.003 nM 20  carbon, preferably hydrogen over palladium on t8Bo1 BliRiBleOdoveifts "Hclu@@srﬁemam!,

(MWP- 2) uman re eI ati nase (MWP-2

gel ati nase A) i Segé??'\ﬁé‘f’e'&’ﬁf%ﬁmia?fftﬁm%s e&Zarwt Wéc""“ is performed at a
p- ami nophenyl - rretamneramracfebmtérof(reammﬁempabh;e)mreparoa@f1&07:15}& Predetiibly dbod2
0.2 N NaOH) at 4ggs;'r]C rocki ng gently.

di met hyl sul f oxi de stock solutions of inhibitors are d||uted serially in
assay buf f er (5Gompeunds of theHomula XDOhatinNBCIs, (Ch-Oxlelkga Chn bé?@’fépafe“]m

0
%g Gma Sncljzg ?%r/(; Efihzk:agj::amiﬁﬁiﬁ{:téj ﬁi@;ﬁq:i fm@alfojifsz é&j—c-co R?, o oo
-C= ,R?, wherein R?
is (C+-Cg)alkyl. Suitable bases include tetrabutylammonium fluoride, potassium carbonate, and
cesium carbonate, preferably tetrabutylammonium fluoride.  Suitable solvents include
tetrahydrofuran, acetonitrile, tert-butanoi and N,N-dimethylformamide, preferably tetrahydrofuran.
30 The aforesaid reaction is performed at a temperature of about -10°C to about 60°C, preferably
ranging between 0°C and about 22°C (i.e., room temperature). The compounds of formula XIX
are obtained as mixtures of geometric isomers about the olefinic double bond; separation of the
isomers is not necessary.
Compounds of the formuta XIl, wherein PG? is benzyl, can be prepared according to the
35  methods of Scheme 2. -
Compounds of said formula |, wherein Z is >NR', R' is a group of the formula
-(CH).CO,R?, nis 1 to 6 and R? is hydrogen are prepared from compounds of formula i,
wherein Z is >NR', R’ is a group of the formula {CH,),CO,R?, n is 1 t0 6 and R? is (C,-Cy)alkyl,
by saponification using a base such as sodium hydroxide in a protic solvent such as ethanol,
40  methanol or water or a mixture such as water and ethanol, water and toluene, or water and THF.



15 Further dilutions are nade as necessary followi ng this sanme

schene. A m ni num of four inhibitor concentrations for each conpound
are performegoissspaeh assay. 25 [err]L of each concent rrdT/mees/06503 hen
added to triplicate wells, of a black 96 wgjl U bottoned mcrofluor plate.
As the final assay volune is 100 [err]L, final concentrations of inhibitor
are the result of a further 1:4 dilution (i.e. 30 [err]M-> 3 [err]M
-> 0.3 [err]M-> 0.03 [err]M etc.). A blank (no enzyne, no 20,

i nhi bi tor) 8nd The prRfebd YoNeRl g MER isVRRRKr AW ethaol T PEBdER is AR & b 63
al so prepared in Activated enzyne is

diluted to 100 "H’d"‘?ﬁp?‘hh%?s%fﬁfeﬁh%a@"tzﬁ%"ﬁ err]L per well is added to
appropriate wells offhelsempiuadsogr tiad formuta Nehictears \oaic rORHR8 redddpeable ohforrting a

assay is 25 ngl |ve

di et hyl sul £ ox M varielyof ftrsit B winBrious inor aic A0Sk el QMR supy 5t
Al a- Arg- NH2) i gnust bembatmawuu@émycqoawe rfort adrir@stiation ]ol\anlﬁﬁhe ilassnityn idesirable in
initiated By aqelictite ﬂfttalﬁoisilﬁé r4 l:on‘?;found 0 thedfol'rﬁﬂlf‘fj ﬁ%HP&Brr@JéﬁoN InfihitieNZE @

final assay concentration of err] strate. tinme zero

f1 uor escence r ®@aBREEYisy "B?F&?Rt Eﬁ‘f 8"9 Q'EF"eﬁ'ﬁ‘@é F‘lﬁ‘f?"t the IatierrBarkp dhe, freehase
and subsequent compound b@ GEAUAGSE with 8n bIRAIAE red aﬂyanﬁ ishbseqtenty Eunl&Btha treé BS4B to 2

tenperature with a PerSeptive toFl uor Multi-Well Pla
Romfor i 11 t heTRR PR Al st sddon sai Yhe ol eadficn ' <Al it e bese
f1uorescence ofcotnhaundaf this inmehtibn arkreadily poératddeny trcatxagmhet ba¥e. compound With a

early time,poi %ﬁ%ﬂ&i@%gb&ﬁ&%%mp&ﬁtof gL cﬁ{& $ mmLéFath&r%% g%cgﬁ Jg?arqg%oﬁosolvem

det ermi nat i ons poin
dilution is submediot et eosuitaiiie Orgmseﬁowahtrrwcpoamme&adoltmeethanol Upeh acaréfain

expressed as pwmpgf@m g‘gggg,,gésémrggt,gbgt%%%l uorescence divi ded by

35 fl uorescence of_positive enz contro Data is plotted.as
i nhi bitor concentr at |hB fgcids which \?@r%sﬁg o Rrepse thethapmacpyically Acceriable paidgdditionr e

g 82/' n fed ﬁs t he sawm badel déﬁip&fndk Bhihisiiv@htidnl e those whicB ifHRASHoA-t&GER addidn | S
oof the OSI ve enz
C27 5% LS5l Soriaiing Bhamacoiogcaly ersspietie 2P e ot MEEGSES

MVP- 3) hydrobromrdbanyamodﬁe onittate;) sulfatesdr bisuitakey phosplidd/br-ddid phbsphatel gastate, 1)

is activated f h .10 | & ri
acetate (from gé %Scﬁ%te 8;%1%6&“603 %@% m%/F mfa 30‘%4 @cg?.aga. &Q%g'\é' fuﬂ%hg%%i&g{\ate,
37[err]C. saccharate, benzwe rvettanesifanate and pactaate [se.otR-reshiane diss(2diydroxy-3-

i nhibitors arengb aﬁ@ |aIIy in assay 10 buffer (50 MM TRI'S, pH 7.5,
150 nM NaCé 12 an 05% BRI J-35 (vol./vol. 223 . usi ng .t hé
fol | owi ng Shene. | Those compounds of 5 LI v i afs\alse 3 iBrnaupp. arq capabia of 1

->  0.12 [err ]wang base salts with various pharmacologically acceptable cations. Examples of such salts
include the alkali metal or alkaline-earth metal salts and particularly, the sodium and
potassium salts, These salts are alt prepared by conventional techniques. The chemical
bases which are used as reagents to prepére the pharmaceutically acceptable base salts of

30 this invention are those which form non-toxic base salts with the herein described acidic
compounds of formula 1. These non-toxic base salts include those derived from such
pharmacologically acceptable cations as sodium, potassium, calcium and magnesium, efc.
These salts can easily be prepared by treating the corresponding acidic compounds with an
aqueous solution 6ontaining the desired pharmacologically acceptable cations, and then

35 evaporating the resuiting solution to dryness, preferably under reduced pressure.
Alternatively, they may also be prepared by mixing lower alkanolic solutions of the acidic
compounds and the desired alkali metal alkoxide together, and then evaporating the resulting
solution to dryness in the same manner as before. In either case, stoichiometric quantities of
reagents are preferably employed in order to ensure completeness of reaction and maximum

40  product yields.



Further dilutions are nade as necessary follow ng this sane schene. A

m ni mum of - four inhibitor concentrations for each conpound are
performed in W8 Way. 25 [err]L of each 15 concentration peThk®moswided
to triplicate wells of a black 96 well U botasomed mi crofluor plate. :
As the final assay volume is 100 [err]L, final concentrations of inhibitor®
are the result of a further 1:4 dilution (i.e. 30 [err]M-> 3 [err]M
-> 0.3 [err]M-> 0.03 [err]M etc.). A blank {no enzyne, no

i nhi bitor) afd a posi Thevabilitynof ytireecarpotnds of fonhild | en theimpharmacdutidil iatcaptabla rsaits
al so prepared i ; tL,Lpl i e 7120 . o
Acti vat ed enzyrrga-l?rsema’ltﬁr u%l%aog '%%@06" na§/ Pr‘f F?]mpgg%dgy 0[)1}'?% & ?se% '"XE"”B@r t?/ve'm'b'ﬁ S
added to metpllopisteinases ofmpmmalian repnlysini and, cphsegeentydemonsteate (hei effectiveness

concentrati on i Nt BEstAG §edasks chafhclftddloy metatioprofelfad/at thbroduction of tw i
ten nmM di net hyl sul quia%e st ock sol ution of sabstrate ction of fumor necrosi

( Mca- Ar g- Pr o- Ly s@@prds shown by the following iny vl assey sty g- Lys(Dnp)-NH2) is dil uted
in assay bufifper to 6 [err]M The assay Bkldgial Asdagd by 25 addi tion of~50

[err]L of diluted substrate vyi e!I Ei'ﬂg a; | nal _assay co ration of 3 pM
substrate. At tine zero, 2 L eRase, —excitation; 390

em ssion) is imedi atdlrpant @E@nbirantdcoliagenasedisi lacivatad nith trepsih, IThe amiobntt 6fkasPsin is

every fifteen m g | ey ' . - .
51 osyst ems: oyt oXtiimEeq B ¢4 B boBBRE b gl rackil 3Bk Khaynaygac; g sogyesi
The average val urerdfo #9 ofeolsgerese eThefrypsireangrrziagenase arefincabatechateoqm tetmperdture for
versus tine.;g30 | LJat leed sgg&e% R TR S
chosen for IIéSO }fe@g?éni?é%@ﬁyzfﬁﬁgz%ﬁ‘%ha%xiﬁg%g?;pégf:{%gﬁﬁ%o%}?%&nd
at each dilution is s Rivtieng PIPRENONQE BrEMAdE Hp ! i tfgd then di
gat adt geg expres%tmwnggmm?f enzyme control (inhi b: tor fluorescence
ol ot ted a5 i nhi bi tor KoRbents 4R 12 erel L2 YlroehS. BiMonzyire cont rol
| C50' |S aL e defi 289 afsTWé‘rw-mmi_sﬂtdrﬁbﬂ eath crfncém’éiidh: i§ then bbded iBbiplicatsl ty @pprépriate
si gnal that. of, .the no z ntrol. . .
Al ternat | veljy,s Vel 2 n"’%f“ﬁé’ﬁ"\éﬁ@?@‘s e gl i°§’?°te{}"aé'8'h of,ighibitor will be 3 14 Jution
Mca- Ar g- Pr o- Lys-after additionfof enzyme a®l subkivals. TPgsitive gorlirgls (@zpine, Neinkilditof) @rer §atiup in
(WP 1y O Swls B2 3 kbt ot (o e WA o) are se Y ERER
37C wi th 2 mv APMA ( pCalgenagai s distasio 40nstrel ard 26 raldsthen addediio@ppropriate wrlls of the

give a final conmpmictpia Findl chit@ntriemdt clilbgenBse in the assay is 60 ng/ml.
- 28- 5 g/ m . 1nhibitor

re_diluted as for inhibjtiaon of human _
col 'agenase WvP- 1) t BUR§ir3te (Pﬁ%%f"‘ Cha- éW‘CV%M ?THP'M?(HM&‘ NHa)t IR Sfyadt M
[er r} M 3 [err] Mtoék i3 dimethyyibitoxidenashdlhdailgtdd tof28GiM masssayrbufiat iThe assay dointtiatedby
triplicate.

the addition of 50 m! substrate per welt of the microfluor plate to give a final concentration of 10
mM. '
Fluorescence readings (360 nM excitation, 460 nm emission) are taken at time 0 and
30  then at 20 minute intervals. The assay is conducted at soom temperature with a typical assay
time of 3 hours
Fluorescence versus time is then plotted for both the blank and collagenase containing
samples (data from triplicate detenminations is averaged). A time point that provides a good
signal (at least five fold over the blank) and that is on a linear part of the curve (usually around
35 120 minutes) is chosen to determine ICs, values. The zero tlme is used as a blank for each
compound at each concentration and these values are subtracted from the 120 minute data.
Data is plotted as inhibitor concentration versus % control (inhibitor fluorescence divided by
fluorescence of collagenase alone x 100). ICg's are determined from the concentration of
inhibitor that gives a signal that is 50% of the control.



Fl uorescence readi ngs (320 nmexcitation, 390 em ssion) are taken at tine
zero and then at 15 mnute intervals for 3 hours. 10 1C50' s
are ‘determ nedogysoper i nhibition of human col | agenase ( MVP- 1) petAndofeashss
are -reported to be less than 0.03 [«_356r_]l\/l then the inhibitors are
assayed at final concentrations of 0.03 [err]M 0.003 [err]M 0.0003
[err]M and 0.00003 [err]M | C50 values were determned in

t he sane manner as for coll agenase.

I nhibition gf MwP-1 e [ cilV
2mv APVA (pgam nophgfnglal5 srrgrre crepmm‘jI_tll:‘lr@nleés ﬁgﬂtogar% th@@ﬁ% %%tf’% Jré g‘%’ﬁgdwh
is diluted to ZAUFEAERANS 9FA-34aM.L0350M raad 008HmMVI Tr| s, pH 7.5, 200 nM

sodi um chl oride, 5mM cal ci um chl ornhmgo,,?&waﬁ,g& prl de 0.02% brij 35).
Twent y- five crollt [S per well of a 96
wel | microfluor plat °°é'ﬁ’ﬂ?m97q €D gelatmaseg ?1‘2d9?’?}‘f‘§f 'ﬁh’sé“ﬂa@dr@ﬂ%"q n

the assay by t hmuasd'dtht’imm paiminopheéryl-inercurit atetatedfrbmad feshly pdéparedaobi m!stodR in

concentrat iygn 'db : t ock sol utions-(10
mV) of i nhi gl tor Sﬁg@gﬁi{aﬁ corf:cm%g%ﬁ{%t hyl sul f oxi de and then di | uted
in assay buffer as pér mmmemwsmxm siick sdlitions st maimmr§ are dilutedbserialiynin Qfssa

v y

human col| agen%ﬁeﬂséw RIS, PH 78 bho n}IX‘%Eﬁé fn!m)f%a Zou %M ?‘r?@éar?Joﬁf"i'hRﬁgs

concentration is |ntr cate mcro
final concentrdvq'b'ﬁ@)uﬁnsth%foag'gwsqame3o M 3miv 0. 3m mv and 0.03 nmM

25 | SUbStratﬁﬁWﬂBﬁﬂ@ﬂW@pﬁ'—gﬁgﬂP\?—ﬂ§1ﬂﬁ Lys(NVA) - NH2) i s

pr epar ed ai I nhi bi t1on of human agenase (MwP-1) and 50 [err]l
i s added t 5each we | furthes diytiors grermadg)as neeagsary following: hissame sghdmen A fintrgum of

[err] M Fl uor edaeimhibitbresdfitentstions &9 eaéw mbﬁrﬁtdreaerfoﬂﬁéb iR Wh&As3Sy. O3®) n13fRach

t aken

Posi tive cont rc?cheﬁfﬁfwﬁé%B?W ?}{5’%82% P’{S‘F@ “%?P%“éeq'acﬁﬁel"ﬁ" Prmﬁ?’f’?,da‘!'@“’ﬁ%"' plate.
outl i ned in t heAsihéfirnbl 83ay vakssals.100 pL final concentratnoné 5RhioPdre et &ItIOF B Asthas

per inhibition I enae % r.e reported
to be less than d'@w% I b __t’or’l % d é“&fﬁﬁ <)t ARk (no enzyme, no
concent r at 28ns inkibitor) ndg positive enzs(iné)eonimentﬁ dh@ﬂnemﬁl iahiloitof). £18 Gilsonprepared in

I nhi bition of c{" ¢ oduction 35 The ahility of the conpounds or
y

the pharnaceuti cal acceptable salts thereof to inhibit t he .
production of TNF arﬁf"v%@;@éﬂﬂ%ﬁtdﬂﬁjled 9dRB no/mLdn assaybuffer, 25 ot penwaldsadded to

treating di seas@sropriate wells 6F\the W:d?&blatt@eFﬂéllc_’#%grBé SbhcBhtrafi m' e %P%Y]s By nbnﬁ.

following.in vitro @ssa nononuc
i sol ated from dhefPD bagul at ed human bl ood 3JS| ng. a one- step

Fi col | - hyp&fue separmfiveanMtdinethyisiicxide dck SoRtFOSIELLSIRAM @eirb-&eoﬂsry&emb £d
Lg[ ?gn;' gﬁg fgsusp% lﬂ%gns dgut?% la %%gv S%It,' %P,,Mt ll’hg/@j(sHFnggieglby ad&l{»on ofgg uL of
PCT/ 1B99100503 diluted substrate yielding a ﬁnal assay concentratxon of 10 uM substrate - ROtime zero,
fluorescence reading (320 excitation; 390 em|ssaon) is immediately taken and subsequent
readings are taken every fifteen minutes at room temperature with a PerSeptive Biosystems
30  CytoFluor Multi-Well Plate Reader with the gain at 80 units.
The average value of fluorescence of the enzyme and blank are plotted versus time.
An early time point on the linear part of this curve is chosen for ICs, determinations. The zero
time point for each compound at each dilution is subtracted from the latter time point and the
data then expressed as percent of enzyme control (inhibitor fluorescence divided by
35 fluorescence of positive enzyme control x 100). Data is plotted as inhibitor concentration
versus percent of enzyme control. 1Cs,'s are defined as the concentration of inhibitor that
gives a signal that is 50% of the positive enzyme control.



5 x 10" Inm in HBSS cont aining 1% BSA. Differential counts determ ned

using the Abbgb? /g%ib 3500 anal yzer indicated that npnocytes
ranged from % of the total cells in these pr epar BET/EP29/00503
180 ,ul of the cell suspension was aliquoted 2{mto flat bottom 96 well

pl at es (Costar). Addi ti ons of conpounds and LPS (100 nglm final

concentration) gave a final volume of 200 Al. 10 Al'l conditions were
performed i n5tr| plicate. After # |ncub tjon t37C in an
humi di fi ed CQ2 i ncubat or, =B - : ‘

m nut ez ?t a% lr: oxi mat Huryareﬁeomb;gp)nt skrmlneiysm (MMPI:ne swsm@a&vstmvg@iz@n@brs
assaye or I
I nhi bition of S%v Hf)? ggdl' kfllaﬁ'[ gé‘%nﬁ'#éﬁbrﬁ#%tﬁte (from a freshly prep ¥R 19HmM sttgpkd? 02

conpounds or theNgPHkak8¢%utical |y acceptable salts thereof to inhibit 15
the cellular release ff mMVgy n‘[e%fs]mc‘?ﬂﬂg st&?%ﬁﬁﬁuﬁ?%} lhibj tﬂ'g @d&'?{! g%{PIPygiqr%sFay

effectlvenesl for treatin gr I NVO

sol ubl e TNF- ?)er rQuiRS (SOHAMNTS: RHh&-55 459 B NaCli 10 wiM C'agsé\ﬁ.%% BRIJ-35 (vol.Nol.))
Met hod for the eysdignd folidwidysch@h@nbi nant TNF-[err] Converting Enzyne
Activity ressi on_of reconbi nant TACE

A DNA fragnent codi ng19'BWT‘}1g°§ﬁNb_‘aﬂ 129‘%""?&:2“”%?% fo8nai n, pr odomai n and
20 catal ytic domai nFufhefdiGionsars madess r‘i&es’hﬂ@@llowﬁglm@ﬁnf&f@héﬁlé el rifmum of

I h |
Ferml at o The. anepiRiieP SncontatontToc heflciEiiL ¥ Belpcmed n ach sésby 22 B, ataagh
The DNA sequéncecoptentrationis then dded te Uipfidatevealls bta biiamkids well &)-tsettomad micrdRuor plate.

bacnmi d prepar e'(lj' AShBndi Ees ?5@!9mb B ‘50 i Chday %ﬁ%&u@gﬁbnk ?f :Mlﬁ@?%l%%gs%géf%ﬂgﬁ?

i nsect cells: us part es I s®
stages. The P3 v1 4 ditip ('4en$QalsMe'd-+| ?nBM -betQﬁSﬁHB’ 03 jeMicbtd) ghbiBkgoiensyere no

celI's and grown jafibidl &id & Gofiie éfﬁy#ﬂ@%ﬁtml -mﬁn fRfhéMd Rnibitde) St %go ggﬁargé G

for assays and fuyrther purification.
of fluorescent: q‘[l%'ﬁﬁﬁed substrate: - A nodel peptidic TNF- [err]

substrate (R@ Leuci neﬁtmemaeymémune&mo&@}m ih B@saz{buﬂ‘er 25 ul per well is added to

Ar gi ni neSeri ne- SerineLysi ne | Nl ne: =Luci

Yelgl ow. 30 UW@P%N&%&&&'?@P’ BnSdnzherrs °§gce5fr%'ﬁwbaleaqﬁepvt §0 ng/mL

concentrati on edpigiandy by " absor bance at 560 nm (E560, 60, 000

For converti ng an unridrt rienelySyeBE SEER IRust o suspate MEHEF L EPPSS,

'PL ot ei nase. " Bi &'QMVaﬂa!-éfQGUEOWP)?NHz’SWﬂBQQ !I‘(ailé%buffeﬁhlesurﬂeﬁh'e d&a'%\ris:mmads beS
e cheav : i

e essi on 1282V agifieh bPSPA. & flind N Eutklthis Pilhg ﬁgﬁ;%; BnidntiGiddlor 5 %E%bgé?tﬁe

si gnal sequence, Atpii“@p?ﬂﬁ@i(ﬂ%{ﬁ#enﬁﬁ ®ading (320excitation; 390 eatsably)t»s cmmﬂmln taken IRCE

(am no acids 1-4{B3equemt radditghs fal‘eeﬂké?\\’evﬁf}l ﬁﬁgaf RAnGe§ Ql}?\‘loglart LG with a PerSSHiRg

a human lung c r tenpl at €. gnment 1s cloned
i nto pFagﬁ‘?ﬂs@@épéPg “"b{@"g@éﬁﬁﬁ?@%”ﬁ?’ "’Hﬁ@"ﬁﬁ%%“ﬁ s confirned for

both the strands. A The average value of fluorescence of the enzyme and blank are plotted versus time.
30  An early time point on the linear part of this curve is chosen for ICs, determinations. The zero
time point for each compound at each dilution is subtracted from the latter time point and the
data then expressed as percent of enzyme control (inhibitor fluorescence divided by
fiuorescence of positive enzyme control x 100). Data is plotted as inhibitor concentration
versus percent of enzyme control. 1Csy's are defined as the concentration of inhibitor that
35  gives a signal that is 50% of the positive enzyme control.

Alternalively, inhibition of stromelysin activity can be assayed using Mca-Arg-Pro-Lys-
Pro-Val-Glu-Nva-Trp-Arg-Lys(Dnp)-NH, (3 uM) under conditions similar as in inhibition of human
collagenase (MMP-1).

' Human stomelysin is activated for 20-24 hours at 37°C with 2 mM APMA (p-
40  aminophenyl mercuric acetate) and is diluted to give a final concentration in the assay of 50




- 30- 5 bacm d prepared using pFastBac in E. coli DHlOBac is
transfected into SF9 insect cells. The virus particles were anplified
to P1, P2. P3WOWageyo The P3 virus is infected into both Sf9 aperaBssmesedi gh
Five insect cells and grown at 27[err]C for.288 hours. The nmediumis ]

col l ected and used for assays and further purification. g
Enzyme reaction 10 The reaction, caried out in a 96 well plate
(Dynatech), is conprised of 70 [err]l of buffer solution (25 MV

Hepes- HCl, pBi7. o/mil ushitirsave Zi@a® s farGinfilsiian] of hofad @Blapenasd WMP-Upto‘EQﬁé? Rhal

23%83‘33, and an an%%%%ﬁ%'f' o %’%&@Ho *m 3 "@ %(éﬁ%gﬁ "Mf tEFc chugegfr@@%s done in

cl eavage in 60 Minfieat®s - in a total volune of 100 [err]l. The

specificity of the ergeBcsrcswsad ehomeeemxeaéwms%}p@gﬁeﬁ'fwﬁ?&%

valine is verified 15 by HPLC and Mass spectrorretry ates o
cl eavage are nofeGtdym ﬁ‘ytem h rate of increase in
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fl uorescence quem;bjoo:gpmroqwgmrgnablom sol utions containing test
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non-test conpound corf®V ﬁaﬁd"erede?e '%%'H JRme manfler a3 B33y er aged to
establish the 100% val ue. The rate of Inkibitioh ohMMR-18he presence of

t est conpou was co t i' e ound nd

t abul at rerg 1S as %a@ﬁe&ﬂ}bﬂ\%@nm Y %t& a&pﬁ%;}%ﬁc%w Riarfﬁ' 38‘8‘8@} SgY! mefgigic
resul ts are pl-otacetatenfor 2.9hexrs, @b?ﬁ"ﬁ@d is dIMEd to\240 nslhblnlaegmﬂffat(ﬁﬁptidﬁ'ds pH 7.5,
concentrati on ando i addunfBiiE srbPiaiurd End B SO 45 ARHEY BloBRdry 3?55 Twenty-

Al'l of the conpaqunds f the i nvention have’ 'ess t han

preferably |ess %Wo ers of digtsd ANzyeds a‘?ﬂe@P@'r“fe‘;“B %Qﬁfﬁﬂmgﬂummqthememm iBn

_?_'ra\ ?:E at | east 10Ghéndilcted @a 1.9 @dtio v thagesayfli/ tﬂie—addmon of ldlhﬂiﬂ?orjan%ﬁu%tme td bide alamare
assay uman nocyt e Assay

Human m)nonagl ea ncenﬁhgn Qr“é%%%ﬂ%?%ﬂ"ﬂr om ant | -coagul at ed human bl ood usi ng

a one- 30 step Fi c@tbckisyiptiogs & 0guidicof nhibiors tre olzde ouis dlrﬂeﬂylsﬂlfmesdermmemdmaﬁu

cells are washe

with dival ent ng %%5?9\1&55@?{?% &@ inhibi éor C?ﬂl{h@ﬁ@é‘%rgg gc{rﬁiﬂ%ﬁ?n %%Lllhar;s Qollélgten%g

HBSS cont ai ni ng 1:oFBenty-fivs fﬂ'ﬂé‘ﬂ%’hﬂ edch conpgrimtiondis e#chdmempmtieng trtemcrmwate

Cel I Dyn TRE Afki BsHRbtAEdns in1AE £s35yPsle BOIAM, mﬂmco'érﬁwmmm 17 to
24% of the tal cells in these reparati ons Om of
Che ol oS on Seste (T e GraGy-By SO AAOMARIH:) f aprersredicast 400

Addltlons of cornhitition of BumhnlcBiBgériade (MMP-1) arfdlathll mmaateaaiwan&gmwnaaﬁsapal )
vol une of 200 [er

After a four hod? 4‘”‘%‘8&?‘ 18#”‘6\'#“{?%%‘%%% éo gﬁgotﬂﬂﬁ?e%'g‘é& oA ehistiBiy e tben

I ncubat or, pl at ettimed end everybedinuasdorcidwobr. i f uged (10 m nutes at approxi mately

3?? n)g; ?%eag%([)) EUSA Ki't %@Mﬁ&&@ér@%ﬁabﬁlg EBnEE 2R G5 Bpfiedte’ R Touthiha i HeMmP-1

assay.

ICs's are determined as per inhibition of human collagenase (MMP-1). If ICg’s are
reported to be less than 0.03 mM, inhibitors are then assayed at final concentrations of 0.3 mM,
0.03 mmM, 0.003 mmM and 0.0003 mM.

Inhibition of TNF Production -

35 The ability of the compounds or the pharmaceutically acceptable saits thereof to inhibit
the production of TNF and, consequently, demonstrate their effectiveness for treating diseases
involving the production of TNF is shown by the following in vitro assay:

Human mononuclear cells were isolated from anti-coagulated human blocd using a one-

step Ficoll-hypaque separation technigue. (2) The mononuclear cells were washed three times
40  in Hanks balanced sait solution (HBSS) with divalent cations and resuspended to a density of 2



- 31- 5 Aggr ecanase Assay

Primary porm%ﬁ;g%}Qrocyt es fromarticular joint cartilage ar epd.\s,#ﬂg%&g‘,,by
sequenti al trypsin and col | agenase d|gg§t|on fol |l onwed by coll'agenase
di gestion overnight and are pl ated X 105 cells per well into 48.
well plates wwth 5 [err]CG / m 35S (1000 G /muol) sul phur in type I
col l agen coated plates. Cells are allowed to incorporate |abel into their

prot eogl ycan Snat“d‘lr{]rl(?n HBSS BN RE ﬁﬁx Biftdfe f’k}%i)co?ﬁtsg b Jd(::smﬁ Qf?b&(’Ceu n

at nosphere of 5% CO2 ore tnitrati ssa
chondr ocyt e rmno?@?eﬁ"?%ﬂ'é“%?ﬁéﬁ?‘t’%’%?ﬁe?"ged from 17, tORB¥ of the %{‘F‘I%"saﬁdmese
then allowed to ,j,,@gdmiaﬁga in fresh DVEM / 1% FBS over ni ght The
fol | owi ng norni ng chon rocytes are washed o | 19%°SE/ G.. The fin

wnsh 1S 91 Towed So. o TR o e ool SHepenaan arammsioolat beom-o% He! pes (Cobtan
dilutions. 15  Additions ofooﬁvfbdjnas anyLPsi (hoo ngamsﬁns!&andemmegaeea e OdtirRe6F 200 i,

the Table b W. Cont rol, Medi, nedi a
IL-1 Media efOO Al conditions vﬁmﬁgn?eﬂ lrimelgatﬁg fﬁfr ur hour uﬁu 5| H]Q{:drhgn hun{a'cﬁed
Make all conpoun@®, intubelos plates Mrerwbinoved%@ntnfuged (10 minutes at approximately 250 x g) and

Veke 100 UM St 4Gl BRR RSB M MLeb/oa RVTNEL Duifnd R eRIRIG:

Store in freeer overni
perform serial- dilutions in DVEMnhitition 6f Soluble TNE| Production

500 nM and 50 nM ofne. ab#gg of th the ?omgounds or the pharmaceufiSlly S@bftatid Bk ﬂ’@e%?%)fmm

wel | s and add 50 ul oun
di | uti ons t ol%50thg|celifar release b JNE-o Ands SpASSAVSNtY Semenstrate dhein efisctiveness for treating

48 wel | plates. dlseases mvolvm the drsr Iahon ofsoiuble TNF-E'mbwﬁgﬁﬂgmmg in vitro assay:
concentrations equal

Al sanples conpl et pMethﬂd fql'ﬂiﬂ wamaﬂon\pf wcomhirmm Cppverti me Activi

sanpl es on each plate. Exp,esg?b,%ﬁgc@ﬁg,ﬂ,ﬂhﬂ&d and onl y t he
i nterior 24we||softhe’§glatea €d. On_one of

e
several colums are d@s? é’ta&'de'&’schﬁ‘glf"( - aafe?é)se%acmwmm%% H"Ld"Ta’"nG"d
drug). 20 h e ssaigticrdofr@in of DACE (wnisy aTid3er-473) mmbé Smplified by pohinterasa uhbif Feaction

35S- prot eogl ycan_[. " n

(450 ul) foll owe%ig"%g @‘2’%"0@%‘2‘?% "‘ﬁ’g?' a5 {agg"pta ﬁlg%fng igd,freg e s“‘%“m’g’a’{eé into
Pl at es are i ncubpfastBagtveg®C, The tﬂNAaseﬂ%r@BZofahmsgh@r eonfirmed for both the strawds. A
40-50 % rel ease d"’ﬁgé'cﬁé S
assessed by Ii qu?#@@?’gg%cf gétafgoﬂrfa 8%3%%\%0 ?EE t%gfieg@gyrrp es ellgs'é’%g/
i s termnated (9virus particles js thenprplified focfft H2sP3 & dTherR3Yings lis inferied intg, both S
pl aced i n sc2fti bhdtkigh Rivé ib&s celiSahdbrolvh at £7°CJor 48 hours. The medium is collected and used

for assays and further purification.

next day

Preparation of fluorescent quenched substrate;

A mode! peptlidic TNF-o substrate {LY-LeucineAlanineGlutamineAlanineVakne-
ArginineSerine-Serinelysine(CTMR)-Arginine (LY=Lucifer Yellow;
30 CTMR=Carboxytetramethyl-Rhodamine)) is prepared and the concentration estimated by
absorbance at 560 nm (Esgo, 60,000 M-1CM-1) according to the method of Geoghegan, KF,
"Improved method for converting an unmodified peptide to an energy-transfer substrate for a
proteinase.” Bioconjugate Chem. 7, 385-391 ('1995). This peptide encompasses the

cleavage cite on pro-TINF which is cleaved in vivo by TACE.

35 Expression of recombinant TACE

A DNA fragment coding for the signal sequence, preprodomain, prodomain and
catalytic domain of TACE (amino acids 1-473), is amplified by polymerase chain reaction
using a human Jung cDNA library as a template. The amplified fragment is cloned into
pFastBac vector. The DNA sequence of the insert is confirmed for both the strands. A



25 added and radi oactive counts are acquired (LSC). To solubilize cell

| ayers, 500 ul of papain digestion buffer (0.2 MTris, pH 7.0, 5 nmM
EDTA, 5 nM DWP 99438101 ny/nl papain) is added to PCT/1B99/00503

- 32- 5 each well. Plates with digesti30n solution are incubated at 60C
overnight. The cell layer is renoved fromthe plates the next day -
and placed in scintillation tubes. Sci nt| |late is then added, and

sanpl es cou ted (LSC). percent of released counts from
the total prescfEMidPRAZEY usios PF#S@aeét%ﬁﬁ# H@H’Bae is ransfegtgdinloREP inpectqglis. The
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10 percent of coppound.i tion i
i nhi bition (100'%‘3)?9? peeqt e s 9'°‘E’b§fr'f’§ sé;) or 78 hos. fre medlurrnpngapﬂe&taﬁ@ﬂ% Useddeni on
to manmmal s, i ncassaysrand utherrpacifichon. t he i nhi bition of matrix

met al | opr ot ei nases or the production oé éuggéacgggrom s factor (TNF), a

vari ety of conventi onal rout es ed including oral,
patenteral Q. g., i nThedeantiousamedout imrascwsiplateiDyndech), summnamag)ﬂ ofthuBeral ,

B dosages. bet nentb AR HE e 1O SHES MCARATBRI AN b 10BTAPHBIERL G Bidftnea
treated per daysubstrate, 10 yraffacPMBO(5%}) M@D(ﬂﬁtteib cempeyng, angy N‘gamﬂﬂl'éf%rrfmpﬁ
the active conpgiypse Wnlch v}aﬁaﬁ%@% %feﬁfaﬁg iR 6§ minktes - in a ol vaRHEBE ﬂfoaon The

However, some variation in necessarily occur dependi ng

condi ti-on of th¥pesiigly ettheiseryms q?qa%éﬁ thegmidehond batweer plafiag E‘T%Vai“éﬁ is verified

?ﬂm ni 3 tr azj 1so|n ¥y Hbuc bt A88% spBctromBIE Ninitialdelee wxémagdﬂ@(emrt&ea bﬂhﬁa@lﬁﬁ@ tHeOr
e i ndividua

et on o Bt drease dp fuproseence at §20 D GRgagyt 400 nim) yBr S Ptes I cThE o
fornms, in generelperimént ig haﬁmﬂnﬂuts lidwsy 1@ fiéreibdckgreundofigotestadhee of substate; 2) for

vention are  seresperl SPER) ldled YRR 9 1LAEHBNA! oUBRIE Y o0k HIateR Y5

rangi ng froma
oral adm ni st ra%q!usfnnsqoata!n@gmbmauw ng various EXCI pi ents such as

m crocrystagine Data i€ @hdijte@ 38 folmg' Ufﬁecn‘afeﬁeﬁo‘ﬁ\ ﬁﬁaﬁd‘nhbgpdbﬁm'bma&ﬁtammg

di cal ci um phosphat e _and gl yci ne may varl ous

di si ntegrants s&EW%s‘e@%‘?sd’l’?ff aYﬁngﬁ? é‘? &’f‘%ﬁﬂ?‘}/x‘é dpa%e VﬁUPatTBe gﬁe Pﬁﬁaﬁtl?a in the
starch), prals@worctea%fﬂboamw&arot@ma O irethe AbsencabfRBmMpdung cdndasbulitdd

| ati bi nd L d
Seaci o Addi t1 ofPRyem ameek PR R oyl ofredEeuns HEERRED et Pl
sodi um | auryl svid. thetleg ol pampocandconcantration @and abaiijmaméhpbmf@ﬂcss edilecdetermiped.
PUrposes. 25 Sol Alf’of%%ﬁ@&lnh?&%h%veﬂu&' HM Jer@EmQRX gﬁll ﬁ:% Ea%gﬁé@'tﬁ%ed

as fillers.1n gelatin caps & materr al
connection al soSQn%llw!m@pne&c@d)g@nmnndmor kresnygmon ase Feqast 19 fold less potent against r-

mol ecul ar wei ghMMpo{ Mg{,hyﬂeeag&,@ﬁms@ When aqueous suspensions and/ or
elixirs are desired for oral Jm nistrati on the active ingredi ent

may be combined with various sweet erH“!1‘?““‘«:"%““’yte ssay
Human mononuclear cells are isolated from anti-coagulated human blood using a one-

30 step FicolFhypaque separaﬁon technique. (2) The mononuclear cells are washed three times in
Hanks balanced salt solution (HBSS) with divalent cations and resuspended to a density of 2 x
10° /mi in HBSS containing 1% BSA. Differential counts determined using the Abbott Cell Dyn
3500 analyzer indicated that monocytes ranged from 17 to 24% of the total cells in these
preparations.

35 180m of the cell suspension was aliquoted into fiat bottom 96 well plates (Costar).
Additions of compounds and LPS {100 ng/mi final concentration) gave a final volume of 200 ul.
All conditions were performed in triplicate. ARer a four hour incubation at 37°C in an humidified
CO, incubator, plates were removed and centrifuged (10 minutes at approximately 250 x g) and
the supematants removed and assayed for TNF-a using the R&D ELISA Kit.
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plates, several columns are designated as IL-1 (no drug) and Control (no IL-1, no drug).
These control columns are- periodically counted to monitor 35S-proteoglycan release. Control
and IL-1 media are added to wells (450 ul) followed by compound (50 ul) so as to initiate the
assay. Plates are incubated at 37°C, with a 5% CO, atmosphere.

At 40-50 % release {(when CPM from IL-1 media is 4-5 times control media) as
assessed by liquid scintillation counting (LSC) of media samples, the assay is terminated (9-

12 hours). Media is removed from all wells and piaced in scintillation tubes., Scintillate is

added and radioactive counts are acquired (LSC). To solubilize cell jayers, 500 ul of papain
digestion buffer (0.2 M Tris, pH 7.0, 5 mM EDTA, 5 mM DTT, and 1 mg/m! papain) is added to

ty



The active conpounds of the invention may al so be fornulated in rectal

conposi ti ons such as suppositories or retention enemas, e.g.,
cont ai ni ng cWRV&A8nal suppository bases such as cocoRCIDABESA05Q3r
ot her gl ycerides. For intramksal admnistration or

adm ni stration by inhalation, the active conpounds of 35 the invention °
are conveniently delivered in the formof a solution or suspension from a
punp spray container that is squeezed or punped by the patient or as
an aer osol §pr agach well. Plajes aite digastion solutianrare insrbatest ati6PEL ovepmighti Mhe celf lager is -
nebul i zer, t NefnB %% Utk
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for use in an i r‘] r or insufflator may be fornmul ated containing a
powder m x of a congound of the invention and a suitable powder base
such as | actose or sfefradministration to mammalghigcledind Gwinang, Fere ther dnhibion of neatrix
Exanpl es il UStﬁ\@tﬁlﬁp?o%aﬁhrseo?%{eaﬁrbdlﬁudﬁfoftt%rmﬁéjﬁgtﬁr e, aOJané@%f BdrR&ithal

i nventi on. I\/Eltlng points are uncorrected. N data are reporte In parts

per m | | i OHEF [ @Y [De yeRe Apciidingy S@EnE@aﬂ‘Ffa' t@@ JBEREPPYFm INRMUSSHIE A7
fromthe sayml esuboltamibs), buccal, ahaleml eipicalc h gérpfn e aweafompeaﬁaaﬁnmadmmstered

or 11 cat | on. TREROR PRVED Bt f 8 A ke Cooptiesh o g supge 0 5 el per cay.

N, N- di met hy| f or prefevatlig from about 0. Shr Hmglke (Prefetaply thef agtive compaunt mhbe_admmsteteﬂgprﬂy)hy
performed using, re@&’b Mebé‘ras&!ﬁé d?rl%ﬁonlrﬁ dosSgs Skt h&ds r%ﬂ@%wﬂ'&eb&%@ on the

pressure (flash c rorra y) conditions m or
t enper ature r ef eanditignoof e S@E@r heing. treajed) 'ﬂ‘érﬂ‘-‘@qu &snansibiesfoe admigistpienawill ip any

under a ni tzg0gesvent, determﬁ‘abmé%ﬁﬁ%fﬁtéd&eﬁﬁﬁl\é%lvﬁﬂﬂgubﬁéﬂ to maxim ze yi el ds.

Concentration at red uce ressure neans that a rotary, eva at or \M%S
used. pounds of the present invention can IQF gyngsgq mla variety

4- ( 4- Fl uor ophengittarerit hbszgélfbnﬁd in general, thetthnrapa:ﬁdamfrem bc)tdpsdudds c(f%%vegmmm
0.26 nole) was adde

4- (4-f1 uor ophen?ﬁ?/e)ng‘glr?g@ ﬁ?lef r"l.%yl g?‘ﬂ S?SWt"a@r q%‘ﬁ%d?"g}?g °'Baf?)‘§5m{'1 12)Aboyf 70% by

t et r ahydr of ur anwgigiso m.).. The resulting m xture was heated at refl ux

for 1.5 hou; " cool eﬁt:nr Jc?ﬁl %Hmfnﬁﬁadaﬁft Qb!@t?%m?mmg v%@@ﬁ)&?k #&y L@ﬁi% trﬁlé?&wﬁallég%

aqueous sul c aci ution After stirr
m nut es, the ni %ivps mmthfeeéwm FATBRIGHS @!@'?“t’%f@ﬁ?*]a‘%ﬁﬁ‘ﬂ gb’ﬁ‘ée may be employed
t et rahydr of ur anaigRSwitho/ERdUB Wisintegrants such as starch (and preferably corn, potato or tapioca starch),

alginic acid and certain complex silicates, together with granulaton binders like

polyvinylpyrrolidone, sucrose, gelation and “cacia. Additionally, lubricating agents such as
30 magnesium stearate, sodium laury! sulfate and talc are often very useful for tabletting purposes.
Solid compositions of a similar type may also be employed as fillers in gelatin capsules;
preferred materials in this connection also include lactose or milk sugar as well as high
molecular weight polyethylene glycols.. When aqueous suspensions and/or elixirs are desired
for oral administration, the active ingredient may be combined with various sweetening or
35  flavoring agents, coloring matter or dyes, and, if so desired, emulsifying and/or suspending
agents as well, together with such diluents as water, ethanol, propylene glycol, glycerin and
various like combinations thereof. In the case of animals, they are advantageously contained in
an animal feed or drinking water in & concentration of 5-5000 ppm, preferably 25 to 500 ppm.
For parenteral administration (intramuscular, intraperitoneal, subcutaneous and
40 intravenous use) a sterile injectable solution of the active ingredient is usually prepared.
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extract ed with dléfeéy}ggen%gla%sas'ﬂggm@ﬁw 1,4, (R vas washed with water and

brine,- 15 dri ed over gnesiu concentrat ed under vacuumto
provi de the 20tl e comfouintraorbital admipistatiog at slerisoinjeciatfie Solgion rof the, activs/jngredient is

Exanple 1 usy repared. Solutions of a thera uﬂc compound of the present invention in an aqueous
3- EXO [ 4- ( 4- FLUOSPERGRIS B RPN B RO = B OxA: P 9

Bl CYCL([ 3. 2. 1] - OSqlulign- o5-supeneinty (RICiR SRS 'WW@A@FB@ My be employed. Thg)aqueous
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necessary and the liquid diluent first rendered isotonic. Small amounts of polymers can be

25 added to increase viscosity or for sustained release (such as cellulosic polymers, Dextran,
polyethylene glycol, or alginic acid). These solutions are suitable for intraorbita!'injecﬁon
purposes. The preparation of all these solutions under sterile conditions is readily accomplished
by standard pharmaceutical techniques well known to those skilied in the art. In the case of
animals, compounds can be administered intraorbitally at dosage levels of about 0.1 to 50

30  mg/kg/day, advantageously 0.2 to 10 mg/kg/day given in a single dose or up to 3 divided doses.

The active compounds of the invention may aiso be formulated in rectal compositions
such as suppositories or retention enemas, e.g., containing conventional suppository bases
such as cocoa butter or other glycerides.

For intranasal administration or administration by inhatation, the active compounds of

35 the invention are conveniently delivered in the form of a solution or suspension from a pump
spray container that is squeezed or pumped by the patient or as an aerosol spray
presentation from a pressurized container or a nebulizer, with the use of a suitable propeliant,
e.g., dichlorodifiucromethane, trichiorofluoromethane, dichlorotetrafiuoroethane, carbon
dioxide or other suitable gas. In the case of a pressurized aerosol, the dosage unit may be

40  determined by providing a valve to deliver a metered amount. The pressurized container or
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Lhe resi due. vas PORRE (R bR, Far" SRl R R0 Bl S MRhmeBE Y "
et her. The conbiferewliatedgeniaining)a pastes mixesfa inpoundaefikedinvéntion &nd :evitatiieipowder

over nmagnesi um %Eé?.fuﬁa%fé&o&é’&%?d?&{at ed to a brow oil, fromwhich
the title conmpound (1.42 grans, 51% a 3:1 mxture of exo/endo

di ast ereomers) was i StAlewing Preparaionsang Sxameles iishate $1e RieRaratian efdhe goprppynds
ethyl acetatig i iR prdsentifiveRtidhdMelting points are uncorrectedBINMR data are reported in parts per
3- Am no- 8- oxabi cygl o[(?s. 2'd1]aOCt a}ne- 3- car@ox lic acid , et hf¥l est er

hydr ochl ori de 3 illion '(5) and ‘are,re ?’ﬁﬂ?—eﬂh@s e gepterikm Ia?k signal from the sample solvent
3- (benzhydryl i dga@adriotNgroormy xalbssCothéra(sd .specifled). (CoMmmertial reagents warebutitzedi withaat d

et hyl ester (1. rans . 9 I i e 1N hCai QG | ution
(100 ) and di dvdsr Puaien, 56 e RARIGRSR AT syl Narftyhomide.
overnight. The a@fuwoatsgraphy refeisdy eolummshromatdgnraphyapegfarmed using 32-62 mnhsilicaigel and
compound (0.,80 %(@é[ﬁed 6l nitrogent psdrd! r(ﬁ’asﬂf%:hromatogra%ﬁﬁ/ ERBord! ARG SP Zribieht
as a pale yellowsolid. : _ -

-36- 5 temperatge refers to 20-25°C.  All nonsaqueous reactions were run under a nitrogen

3- ex0- [ 4- (4- Fl uopnedpherdxign BEmERE Unb Q6 Mxﬁfﬂenféldﬁ' Concentration at reduced pressure
oxabi cycl of 3. 2. %oct ane- 3-carboxylic acid gthyl ester A

sol ution of 3- arlfSS 813h3% AL GAPBEYT Yas¥$58t ane- 3- car boxyl i ¢ acid et hyl ester

hydrochl oride (690 ng, 2.9 mmole), Pregaration 4:
4- (4-fl uoropjaenoxy) benzenesul f onyl ghl,ar | de- : mol e) and
triethylamﬁ‘@(o.g ni, 6.5 mole) SAd oSt hénd%de(45 M) was

stirred 10  at Vitbiom aiusmipum bydnde (QABegrams 26 Thale) yis wddrd inpertions o stiredrsglkion
vacuum and the rggi g )benzehtﬁéiﬁéhyzéﬂloﬁéb W@Fﬁﬁﬁt@%ﬁﬁdﬁﬁﬂl@"ﬁ@@d"ﬂn (700

bi car bonate sol ution. A%?ox«gx.t racting ‘tw ce .ené chl ori de,
the conbi ned or gakk cTheapaiting mixire was epted stefx fret.S dpyrageogigd in an ice bath and

magnesi um sul f at gueAthdd &9 AN ot 1% SduedudéuMific fiid solulibe (100trhly. PRBMSing fortSK2
ng, 38% was i sol ated by chromat ography QM Si lica using 1% nmet hanol -
i n met hyl enéSchl minbtgs the mixtyrarwasifitered through:Celitg"™ and the tetrahydrofuran was removed

3- exo0- [ 4- (4- Fl uofaph@Ras) IRE 89 Rie WdsOdiiied With Alatdd-and extracted with diethy! ether. The
oxabi cycl o[ 3. 2. 1% oct ane- 3-car boxgl ic acid . , .
rganic layer was washed with water and brine, dried over magnesium sulfate and

concentrated under vacuum to provide the title compound as a white solid (23 grams, 100%).

30 Preparation 2
'-Fluorobiphenyl-tl-fhiol

Lithium aluminum hydride (0.95 grams, 25 mmole) was added in portions tc a stirred

solution of 4'-fluorobiphenyl-4-sulfonylchloride (2.7 grams, 10 mmole) in tetrahydrofuran (75

mL). The resuling mixture was heated at reflux for 4 hours, cooled in an ice bath and

35 quenched by addition of 10% aqueous sulfuric acid solution (100 mL). After stirring for 30

minutes, the mixture was fitered through Celite™™ and the tetrahydrofuran was removed
under vacuum. The residue was diluted with water and extracted with diethyl ether. The
organic layer was washed with water and brine, dried over magnesium sulfate and
concentrated under vacuum to a solid. Trituration of the solid with diethy! ether, removal of



Sodi um hydroxide (1.5 grans, 38 mmle) was added to a sol-ution of
3-exo-[4-(4-

fl uorophenox%obgeg/ns%%]r?esul f onyl am no] - 8- oxabi %/cl o[ 3. 2. 1] oct ane-W%?@Wi C
acid ethyl ester (492 ny, 1.09 mol e)”4"n a m xture of ethanol (10 ni)
and water (10 nL). The m xture was 20 heated at reflux for 6 days, cooled
and acidified with aqueous 1N hydrochloric acid sol ution. The m xture

t t ed t th hed th
brine. - S ool nter e, SUendtu el s ekl wedis Smpased ene
title corrpound yellaw sofd (1.80%ns, 69%). as a tan foam E)

3- exo- [ 4- (4- Fl uor ophenoxy) benzenesul f ony, EIE!}’ Rh-8- 25

oxabi cycl o[ 3. 2. 1] oct ane- 3- car boxyl i ¢ aci xyam de To a
sol ution of 3-exo-[4-(4-fl uoropheddéLhinraphanoxytiiephenatlii no] - 8- oxabi cycl o-

3.2.1 t 3-
EO 2 ]mC_)C ane- 3- car bgiahd &urﬁﬁdtﬁih d%é(é@ m%sgg?meggaﬁ%eh ﬂﬁérﬁﬁﬁgaﬁaﬂ%mmg

)
(benzotri a§8 12t ’%)f?/fg@‘r)& & stived s%‘@?’?m"cfh%]/ eﬂ?ﬁ“‘fO"Y’-Ch'mde (205
hexaf | uor obor atgrartsl 58 mmolelLinQetranyarofjan (Abd) em.) Sh’hé FdsORInd nit?e Wa@%turred at room

t t f t t. t, 5 d
0P A eyt el i Moy GRlsdi oo m pieneen B sebfod ot TR SediB
The reaction nisuifyriceacid solutiomdO0smi) r After fstiming. fod 8¢ minutes)athe trdxgre rvas diieted with
then for 1 day g, r\%ﬁgeerx{r;c%d ! iyt Qf?lﬁlenf daaé\,(g laver was W ﬁédl \Yx@\C»UQEP antdm?ine

resi due mas dISSO In ethyl acetate sequen

aqueous 1N IRy drdsied oueri m,asaeqﬂan siffatet aﬂdr?onméﬂwf aaﬁyemg pmuelm Blecampoundt e
sol ution, and 3 awiteisBR (15.98rafel st%h)on was dried over magnesi um sul fate and
concentrated to an oil from which the tjtle conpound, a white solid
(237 ng, 46% was isolated by chromat ogr%ﬁ'—ﬁ&&% et hyl acetate in
hexane as el uant). 3-EXO-[4-(4-FLUOROPHENOXY)BENZENESULFONYLAMINO]}-8-OXA-

-37- 5 BscvchEE 215QCTANE-S-CARBOXYLIC ACID, HYDROXYAMIDE

3-exo-[4-(4-Fl
bi cycl of 3. 201] oct aneAl- cal 19[3.2.1]octane-3-carbokylic _acid

solution  of ethylester '

3-exo-[4-(4-fl uvr%p'rre'n y) benzenesul f onyl am no] - 8- oxabi cycl o-

[ 3. 2. 1] oct ane- 3- car b&(ﬁl@swsﬂnb@ﬁzﬁﬂd@%ymm (@3? gigmso. W) nfmple) in NUN-
met hanol (25 migimethyiforri@sidd (wafhﬁadawc hva'é%dﬂ&d B@Wn‘d@a%lﬂﬂéﬁ btRAdTpAEAyThéthyienal

)l ORR R el B B Sk harigh B . e S
nylon filté&5 arfdr 3thairtelstat edoen mmperamra; «arﬁomﬂdireof diss2 &bis(hyﬂﬁx;fmmytetrahydrofuran
o EL ol o { bR T oo 5ihab i Rdrbite'Sd b SOTIA NG,
crystallizati onTt{er martiot mixure was gragyeiyabestedetoahRO°C in an oil bath and stired. at this
temperature overnight. The solvent was evaporated under vacuum and the residue was taken
up in water and extracted twice with diethyl ether. The combined organic extracts were
30  washed with brine, dried over magnesium sulfate and concentrated to a brown oil, from which
the title compound (1.42 grams, 51%, a 3:1 mixture of exo/endo diastereomers) was isolated
by chromatography on silica gel (20% ethyl acetate fn hexane as eiuant).
8) 3-Amino-8-oxabicyclo[3.2.1]octane-3-carboxylic  acid  ethyt  ester
hydrochloride
35 A two-phase mixture of 3-(benzhydrylideneamino)-8-oxabicycle{3.2.1)octane-3-
carboxylic acid ethy} ester (1.4 grams, 3.9 mmole) in aqueous iN hydroch!onc acid solution
(100 mL) and diethy! ether (100 mL) was stirred at room temperature overnight. The aqueous
layer was concentrated to provide the title compound (0.70 grams, 78%, a 3:1 mixture of
exo/endo diastereomers) as a pale yellow solid.




P

15 M p. 138-141[err]C. 1H NWR (d6-DMSO): [err] 10.50 (br s, 1 H),
8.56 (br s, 1 H, 7.67 (d, J =8.7 Hz, 2 H, 7.66 (br s, 1 HL -

over | apped) , WP.28291022 (m 2 H), 7.16-7.12 (m 2 H), 7.01 (d,rcr1Bs9sw0sox 8.5
Hz, 2 H), 4.09 (br's, 2 H, 2.32 (d, J =141 H, 2 H, 1.68-1.63 (m 4 H),

1.51-1.48 (m 2 H. M 435 mle (MH). Further confirmation of
structure and stereochem stry was carried out by single crystal X-ray
crystal |l ography. 20 Exanpl e 2

3- EXO- [ 4-'( 43 FLU@@IGENOWEME\HWbWWuﬂeWhme-&

OXABI CYCLO [ 3. 2 ddiafdtora b , YLROXYAM DE A)

8- Oxabi cycl o[ 372 ' ——di et hyl ester
Sodi um hydri de (2. 28‘\ gﬂiﬁ@‘ @5 3rﬂmﬂ°@}0msv¢l9)ﬂc?e‘d°°l&meﬁmam0lmg £ejd aethyli rested

sol ution of 25 pyqdiidridy Sssmgoﬂ%ﬁno(eﬁ ﬂlﬂuor%eﬁéi@ib@&zehékulfonlylcmonde (923 mg, 3.2

N, N- di et hyl formam de é’\?
m nutes at whi EMMe'$)ARd EW'BF‘I"GrﬁO %f""—k@/ﬁF\B’{?@h'“\b&@dmp@ﬂ’ém’dﬂ(ﬁﬁ%}wwuﬁﬁd

Z |3 s- 2, 5|- ) 10 doroaﬁhy:dﬁmmvmrbatlt ];tﬁer SOeAtwak nfoved dsdewbﬁ gnd ma&asfaue das s,
ol e In 0 Wa, en
dropwi se. The rﬁkff' We’"mﬁgu'ﬂﬁggﬁ'ff\é?%sﬁ"g}’ Siobrate” s%é‘%ﬁ rjﬂei&ﬁ‘f % E”"’e with

over ni ght. Aft enetiienki ehdprite the coombineg exganiar leyerd veremweashedewitte driog) edrizld ecveby
30 addi tion i I o _
concent r at ed u(rﬁf rﬁ@é\x/&éﬁ@ﬁ]ﬁ@ﬁﬁ‘d@&ﬂéﬁwgb&%%ﬁ ?ﬂﬁéﬂﬁcﬁﬁg{}lﬁ\h?&ﬁﬂ% 3a/l)er and
extracted wi t h isplatgedfiyicheomatograptnen siicgjusingct %emethanst in methv!ene\etgor\ﬂagh elanti t h
water and hsine, drigd o\eegxrqgg@gﬁué%ﬁ%ﬁ)gg&emﬁgﬁw%@l ed to an oil.
Distillation under. vacuum 0 -3 grans, 71% as a
clear oil, . oxabicyciof3.2. 1@ctane-3-¢arboxylic acld

3- exo- Hydroxyrret hyl. @dmmﬂw&malbqiﬂgamﬁ] eshﬁ:m)wwabwwlaeotmhcbfw{wﬁ
ester SO

_ di d
Col uene (62,5 doronéngifentérirthishaboanicrdalss HoPlatds BHIbRIS f0d Spiser
8- oxabi cycl of 3. (2921!}'\9,c't eehmmBieBindi roistnteml wihamo! HOiroL) dnd watet (1930ldr The mixture Was 8
e o 20 eriepled ot AR e, Boba Bha scilel Wik bouebilf o hkhith Bt e BoedhCC
t hen cooled to Thggmxtarﬁdva@thgmd with ety aMe and the organic layer was washed with brine,

- 38- 5 addfidy Ve thagnedtin] e iaRd @dnBartrated b ﬁo\h&rm@mtdéweunaf(w m?tss%)l ng
at -15[err]C for 1 hour, sodium borohydride (1.1 grans, 30 mmple) was

added. The ni xt3%d*WQ8Mstirred at room t enperat ure overni ght and was
quenched by dropW| seE)addi 3-exo494-Fmaiophéaicxgibanpeacsidfonyiaming]-8ul f at e

oLt o oA b6 o e e S4Bl 1 20, I\ ey,
filtrate was washed T tah solutiore, of d8-excel4 d4-fvoropbenoxy)bgnzenssuifongaminel-&oxehigycio-
concentrated tqa3fiRfdebREmbiyid Gcif QPOHYT 068 PmSEP IR vRtanite @.10) RS 1.36
mmole) in NN-dimethylformamide (30 mL) was added (i:enzotriazoi—1-y!oxy)tris-
(dimethylamino)phoshonium hexafiuoroborate (474 mg; 1.07 mmole). After stirring at room
30 temperature for 1 hour, additional triethylamine (0.22 mi, 1.58 mmole) and O-
benzythydroxylamine hydrochloride {187 mg, 1.17 mmole) were added. The reaction mixture
was stirred for 1 day at room temperature and then for 1 day at 50°C. After concentration
under vacuum, the residue was dissolved in ethyl acetate and washed sequentially with
aqueous 1N hydrochloric acid solution, saturated aqueous sodium bicarbonate solution, and
35  brine. The solution was dried over magnesium sulfate and concentrated to an oil from which
the title compound, a white solid (237 mg, 46%) was isolated by chromatography (50% ethyl
acetate in hexane as eluant).




oil.

3- exo- 4- Hydr g&sﬁ I-8 oxabi cycl o[ 3. 2. 1] oct ane- 3-car boxylic acid

Li t hi um hydrOX| ydrate (2.5 grans, 59.5 mmol e) was added t ECTIBRY5Pon
of 3-exo- hydr oxymet hyl - 8- oxabi cycl of%: 2. 1] oct ane- 3- car boxyl i ¢ aci d
ethyl ester (5.1 grams, 23.8 15 mmole) in a mxture of nethanol (25 n),
tetrahydrofuran (25 ni) and water (2.5 nmL). The mxture was heated at

refl ux overnight, cooled and _guenched by addition of Anberlite IR

120TM i on e~§<change Fesi n 3-expf4-4-Flyorppheripxy)bpnzenesulfanylamino}-foxasi n was

renmoved by fil bicgblof2.4]octane-3-0avbbkyNg adidiHydicdydmigy dr of uran. Evaporation bf
t he solvents atrit i i th L et hyl her. .

b forded the title GomBHia (3 3 Grait-hbpRin bengpnes ilobyphigoF s bicyce-
D) 3", 8- Di 0x3ax toctardsd-carbixpliclackl beneyidxyareid8 (287 -mgy dlASboinelekin-rAethanok (25 mL)
Benzenesul fony!| %Ql tPeake%ewftﬁL SZA rgaﬂadihﬁi %n ”EH?L:%) suffae ﬁgeeﬂg)dﬁﬂé)vﬂyﬁl%gér%t& at 3

sol ution of 3-
exo- hydr oxyget fauﬁosghéas@bteewé ®fr 3 Roukd @C b e TM GhakenX Vine Ceatatjstl wag . rBmgveainby

2 ot byt A RSB iEio 205 % in hytfing s firdtl WeS kofBRuated to o white foam. o

nL) at OC. The Crystdilization\ien memyigrecthdé)ﬁtoﬂoﬁd the mtﬁmmpdmrldlﬂsemwmet $D“Q 552 mg,
met hyl ene chl Orsb%z and seaaictolt 1sh ABUSAYY Jil RUHINRE b IdnfuidifzbbnS Hoh |
bl car onat

sat ur at ed adqueous sodi u uton a r| ne. After ry| ng
over magnesi umasetalefdexanet he sol vent was evapor at ed to provide the

titl d

3|- exg-fzm(o EI ugfogﬁgﬁoﬁ ﬁ’?ngﬁ'}w*?é%yw?%??fg%‘b&%b’?)c g?(gttrf 1Zm].‘?osczt he-

?-2 cgr boxylic a0=| 817 &9, 2H) 7.66 (br s, PHS®Metdpped), NE6-7.22 tn,f2 H)T.0pTAR (Y2 HRi 70ihend|
ramns, - e

to a gl urry of g%rg}_l &bﬁ? %gi)gég(@?l 1§1 %l? m&1%§q§ Psﬂqgggﬂphran

(20 mL) at - 10[Hy¥r M§C435'Irr¢e (M-t)u Ferthen sorfirmation df mcmmandts@ﬁrmbﬁmﬁwéﬁ semied

while stirring Jéa?ﬁyﬁt%lﬂ%ﬁlﬂﬁaycrﬁéﬂséraﬁ@ol ing again to -10[err]C, a :

solution of 3
di oxaspi r o[28i cycl o[ 3. 2. 1] oct ane- 3, 1 -cch&Eﬂ_&ﬁe] 2'-one (1.8 granms, 10

nmole) in 35 tet rﬁéxdqnfmmr(mimmﬂmﬂwonmmvﬂm cool i ng
bath was renoved and_ s &K@sﬁﬂné&&%ﬁg"er ature for 2

hours after m.M!Eé’CE‘ 4'!2,3]?,-0&%&%.-3% g
hydrochl oric acid saoduti oa:omﬂcyewauoeﬂnemmmdﬂynmmme@mamt oride. The

conbi ned organic extgact Wgﬁ%o(% {gﬁ.g g\gﬂtnF, }é/ng, ﬁ%‘?'“ 5},,9& %T ity OMBHon of

magnesi um sul f at e rated |zat|on from
di et hyl et rﬂér/ haietyl enaloinbte r( thechl it Wemtnple) o N N-dlmethylformamtde (400 mL) The mixture was

- 39- éﬁﬂ@?‘fbf‘té thin gte LARch(tthe dvolBfon s W&I’Jg@n Wad édﬁapl&‘é’ n& %lﬁtl’oﬂ'fo\' 6!@-2(5f-

t he nDther | i quor

ch t
et hanol i n cmwmwa@wsmmwfw@avén‘é%?%é’graefmés?a%sl 40 gl Ga’ -

dimethylformamide (400 mL) was then added dropwise. The mixture was heated in an oil
bath at 140°C overnight. After cooling to room temperature, the mixture was quenched by
30 addition of saturated aqueous ammonium chloride solution and concentrated under vacuum.,
The residual oil was taken up in water and extracted with diethy! ether. The organic extract
was washed with water and brine, dried over magnesium sulfate and concentrated to an oil.
Distillation under vacuum afforded the title compound (7.8 grams, 71%)} as a clear oil.
B) 3-exo-Hydroxymethyi-8-oxabicyclo{3.2.1]octane-3-carboxylic acid ethyl

‘

35 ester
A 1.2 M solution of diisobutylaluminum hydride in toluene (62.5 mL, 75 mmole) was
added dropwise to a solution of 8-oxabicyclof3.2.1Joctane-3,3-dicarboxylic acid diethyl ester
{7.8 grams, 30 mmole) in toluene (80 mL) at 40°C. The mixture was aliowed to warm to 0°C
while stirring for a period of 3 hours. It was then cooled to -15°C and ethanol (8 mL) was



corrpound (500 ng, 13%. F)

3-exo- [ 4- (4- Fl uor ophenoxy) phenyl sul f anyl net hyl ] - 8- oxabi cycl o[ 3. 2. 1] oct ane-
3-car boxyl i cCW8A$2HEnzy| oxyani de 10 ~_To a sol uti on ofPCT/IB99/00503
3-exo-[4-(4-fluorophenoxy) benzenesul f anyl n8ghyl ] - 8- oxabi cycl o-

[ 3.2.1] octane-3-carboxylic acid (1.0 grans, 2.6 nmole) and

di i sopropyl ethylamne (0.5 nL, 2.9 nmmol e) in N, N-di net hyl f or mam de
(20 nmL) was added (benzotriazol-1-yloxy)tris-

(di met hyl and norgdasssiewly whilehmaiateiningrtud tempeeatyrd.. After sliming a2 - 75°Cnfias] ehaur, Afoeium
stirring at rogohydride {1t ?gﬁfﬁg Wﬁol&ﬂ&as%dﬁed"%@?xt%@a& s G gt [R0T temperature

di i sopropyl et hyl am ne benzy oxyl'am ne
hydr ochl ori de @seBightyandawas gugschsd R)étd@%ﬁeﬁﬂ’d'“%@f F@a@ﬁdoﬁﬂ“ﬁ?%t fRdium sulfate

was stirred f orsoffior) @tyPacdtate e addéd &id, &R S@rg 1B 200inutes] Be insBRibiE MatdridPwas
resi due was di ssol ved in ethyl a'fﬂft ate and washed sequentially with

aqueous 1N hydremenedrbycfitatipy through C Othe Tiizete) was cvasheiu with dring dirgd over
bi car bonat q¢s 0l hdgnedium Sutiednk BSncedthitedtB aRbrl B2 108 SoriiduRdl (5.1 | grams, 6% as 2 clear
magnesi um sul fate and concentrated to an oil fromwhich the title conpound,
a white 20 f ®lm (405 ng, 32% was isolated by chromatography (30% et hyl
acet atEa i ? he?ane ac) 3-e:eL}MT’6$ymethyl-8-oxabicyrc]lg[3 .2Poctane-3-carboxylic acid
3-exo-[4-(4-Fl uorop 0 henyl sul. | et - xabl ane-
3-carboxylic acid bgﬁ@%&%’fﬁ%‘ym’e &%ygfarq;%&s éﬁi}" @ sofaton 8%'9’“'"
met a- chl or oper uwmmmmtsdxqu[agmme-aetdmm a::sds celhyt iester b.13 gemne; 258

i Ve " PN ARG RIS o HABKITA L] IR flodnc) s WP 128 6 7AL OO

xylic enzyl oxyam
resul ti ng nixt UF@UWa\!assheiafeﬁe% refiux rqyerioht, C°°'9d; %Wp@-?eaﬁ'l?ﬂé)y(ﬁﬂémm ghamberiitg Ras

then quenched t

solution. Aft elr)1>é S‘{ AX%V\% hé ﬁ]ﬂ%{ %ﬁrg’%c i°ori '83*89 ﬁ%e e?)"r' wg% re?g'l'q%gé é¥ h&%”so"'
separ at ed and washmg willy Wﬁhm%aﬁmm efdheesiventscid mrbﬁqaenf ttmwa&éue with
sol ution, wat ergidRfehéd Rorded e R &ﬁ%ﬁnﬁ? 35 g*a?&éegy aWHited@ver magnesi um

sul fate and concentrated to give ound as a white foam
(390 my, 9 D) 3'8-D qga;sgtro{bicyclop 2 1pctane-3.1 ‘-cyclobutane]-2’-one :

3- exo- [ 4- (4- Fl uor op heungenssumeMdcheRe 1 oML, 1@@%&7&&&& &Uﬁsliéé‘@a%oﬂﬂicn of 3-

oct ane-3-carboxylic. acid h | uti on

S exos o (AT | BRI A OBRERIS & Aloraes hgArpomti ot 5 pipmeggr. 3 mmole,

[3.2.1] oct ane- 3ne1mémirxg/[34:nﬁc 247 remaly) and/ a-dimibthy(EBBdpyrizine0(300! mymalSejnmiofe) in

met hanol (20 al?yled\e chidide (sb%?t.)ea? oV PPl WK by QP o‘l‘gfo'gqrﬂoﬁ}“ uﬁéc?wﬁijr% |

ng) and hydrogen nospheres pressure fo
Parr TM shar . methidengaehigrige tana/awasheﬁnm@daqyyous N hydepshierife agith rselytion, asaosratsd

[err] mnylon fiddedusaRGiuhticattohhte doRtidiPEndCEHAE & NreAlglg bPerdmadAbdiém s, the
Crystallization froma mxture of ethyl acetate and héexane provided t

title conpound $olestwas evapgfataddo peavidg tesitigcqmpound asg white solid 18 grams, §0%)
-40- E) 3-exo-[4-{4-Flucrophenoxy)phenyisulfanyimethyl]-8-oxabicyclo[3.2.1]octane-

3-carboxylic acid

30 A solution of 4-(4-ﬁuorophenoxy)thiophenol (2.2 grams, 10 mmole) in tetrahydrofuran
(10 mL) was added dropwise to a slurry of sodium hydride (270 mg, 11.3 mmole) in
tetrahydrofuran (20 mL) at -10°C. The mixture was allowed to warm to rcom temperature
while stiming for 30 minutes. After cooling again to -10°C, a solution of 3'8-
dioxaspim{bicyclo(3.2.1loctane-3,1'-cyclobutané]-Z‘-one (1.8 grams, 10 mmole) in

35 tetrahydrofuran (20 mL) was added dropwise. The cooling bath was removed and stirring was
continued at room temperature for 2 hours after which the mixture was quenched with
aqueous 1N hydrochloric acid solution and extracted twice with methylene chloride. The
combined organic extracts were washed with water and brine, dried over magnesium sulfate
and concentrated to a solid. Recrystallization from diethy! ether/hexane afforded the tile



5 M p. 134-139C. 1H NMR (d6- DIVBO) [err] 8.5 5 (br s, , 1.76
(d, J =75W§99/§9H) 7.30-7.26 (m 2 H), 7.20- 16(m 9
d, J =7.5H, 2 H, 413 (br s, 2 H), 3.40 (s, 2 H), Pﬁé‘?’?’%";‘no_
14.3 Hz, 2 H), 1.78:1.73 (m 4 H), 1.57-1.55 (m 2 H. MS me 434 (MH).
Further confirmation of structure and stereochem stry was carried out by
single crystal X-ray crystal |l ography. 10

Exanpl e 3 5 compound (1.8 grams (47%) as a white solid. Concentration of the mother II%UOI' followed by

3- (4- PHENOXYB EN SUL EONYL VETHY CYCL
CAI(QBOXYLI C ACFH° 5" B@g a2k Rethanolin ¢ P'8§b? E%Ie'“%{'ga SBY/MAE of the the,lie

sane procedureomsourﬂxmmhge 13%)u5| ng 4- phenoxyphenyl t hi ophenol I n
step E. 15 \ 2O vnRersie !

8.9 Hz. 2 H), 7. A T j : ‘ f . =T
H, 4.1 1(br $carbotylic acigdetzyloamide 2. 22 (d, J = 14.3 Hz, 2 H,

1.80-1.7036m 4 H) 7ol 5 Qoition) df M-eso-fal4-addroghtfoxfhbéhzbMstiflanyimethyt)-8-oxabicyclo-

Ex le 4
3. EXO (4' - FLUGRRAIOPRAeatbonl s (AT 2 ameislapd Gisopregyistiyianine 06 mL, 2.

OCTANE- 3- CARB%&IE)C IRCINN it dtpforidhide (20 mL) was add@BeRﬁé@&nﬁbﬁWQkﬁﬁsi 0

(he same proceqlns, Bhubiaiie, el d 0 SEL IR L
s, 1'H, 7. 88-t3mﬁéat(n‘§l fodl 2J8) houts, tiditional dnsoﬁroﬁﬂbtl(ylﬂmr@ (oles mil., 309 frdble) (amd @- H) ,

?'ml?’ 4( EB Sli 6 d:@lmzygg'd lé@hﬁ%y%lorq?%%é éﬂgc %43|_|'5|m§le) were addzed H)rhe reacbonlmﬁtgrel 6

—~
o

Exanpl e 5 was stlrred for 16 hours at 50°C. After concentrat:on under vacuum, the residue was
3- EXO- [ 4- (4- iRkt 5%@9(5 wﬁﬁ%ﬁous 1N hydrochioric acid
BI CYCL] 3. 2. 1] OCTANE- RBOXYLI C ACI D HY X AM DE Y A

3- exo- [ 4- (4- crﬁowma ﬁéﬁ@}@s*)asﬁw| sedium-higpriopate selytiop, 35d bripe: y Ehepgoiption wps drigg
oct ane- 3- car baygf hﬁgfféﬁhﬁ'\ sulfate and concemratéd {oAan el ForPWE @ Yiklé Bbrﬁﬁlﬂﬁd'oé whits 07

oS o <201 n ot A R AL B B aw?te%wa@@% Pl eea o nefne B o

was al |l owed t celmnt)y at room terrperature for 45 m nut es. Soli d 3, 8-
di oxaspi ro[ bi cycl of ’
mol e) was added 35 é’ 3'9}; e C
over ni ght The $1$3fPe aqueous IN hydr ochl or| c acid

solution and extr aCé.ﬁid 59%%%%-&5106%&6‘2&@ §cu&§b§’ﬁmb)qﬁas abb&d to a solub&P

organl c extracts were rine, dried over magnesi um sul fate and

concent r at%ed tlﬁtﬂwnhanoxmhw!salfwwemﬂ Hrombicy Figlp-2 dloffane-3eaBoliti,  af t39d
filtration, thnkjibySmide in mePwRRO INrdRI1S mMUi e Reoliting rbiture/wgs stifed abfsdin

temperature overnight, and was then quenched by addition of saturated aqueous sodium

bisulfite solution. After dilution with methylene chioride, the organic layer was separated and

washed with saturated aqueous sodium bicarbonate solution, water and brine. The organic

30 layer was dried over magnesium sulfate and concentrated to give the title compound as a

white foam (390 mg, 80%).

H) 3-exo-[4-(4-Fluorophenoiy)benzenesulfonylmethyl}-s-oxablcyclo-[3.2.1]-
octane-3-carboxylic acid hydroxyamide

. A solution of 3-exo-{4-(4-fluorophenoxy)benzenesulfonyimethyl]-8-oxabicyclo-

35  [3.2.1]octane-3-carboxylic acid benzyloxyamide (390 mg, 0.74 mmole) in methanot (20 mL)

: was treated with 5% palladium on barium sulfate (195 mg) and hydrogenated at 3

atmospheres pressure for 3.5 hours in a Parr TM shaker. The catalyst was removed by

passage through a 0.45 pm nylon filter and the filtrate was concentrated to a white foam.

Crystallization from a mixture of ethyl acetate and hexane provided the title compound as a
40  white solid (230 mg, 71%).



-41- 5 B) .

3- exo-[ 4- (4- Chl or ophenoxy) phenyl sul f anyl net hyl ] - 8- oxabi cycl o -

oct ane- 3- cA¥YB8¥5A%L aci d hydr oxyani de To a sl u#(?'vfﬁg%osos
3-exo[ 4-(4-chlor ophenoxy) phenyl sul f anyl met t#§1 ] - 8- oxabi cycl o-

[3.2.1] octane-3-carboxylic acid (1.47 granms, 3.63 mmol e) in nethyl ene
chloride (20 m) at roomterrperature was added dropw se oxal yl
chloride (Q 8 ni, 92rrm) N, N- 0 di met hyl f ormam de (1 drop). The
m xture was stirredMd# ‘?“8 Perrﬁb’?"%t!ﬁﬁso@]%} i Befift (b saflthBy 7.76 (d. I = 'é@&'é Hii on
of volatiles Uﬂﬂ@-‘?z&%%‘m 7%6% &AL 24P 748850, 95ROty 9‘?2'{‘1:{*{%?1939 IBE46 R 2H), de

(20 cooled t err

O trinet hyl si I %Pﬁ%r’oxﬂl‘érﬁ'%@ i 138143 (M8, '@ 1. 57" 55 (mnd M) .MSmée #4346 (MH)ng

m xture was st FiriRdcalfirrhationot Qfﬁétﬁf@éddr&eré&hetﬁis@ %&ed%@hy@gn&@c@&a]')@ﬁy
bat h and quencheoli“%&a(8 dition of aqueous 1N hydrochloric acid solution,

stirring at 0[ Y-an 15 additional 30 m nutes. Foll ow ng dllullon

with ethyllCacet at e, “the organic I ayer WopExanfpeg at ed, washed with
pater and brine. o \ofRUREE A9 £ORRRYTbR hBcTkeS
(@) 3-exo-[ 4 ABBQKNI;M an suI fonyl rret hyI] 8- oxabi cycl o[ 3. 2. 1]

oct ane- 3- carboxylicp E%dg g&ﬁ g‘Pg ffcfdlf!e %O“Emp:é“ 2 'gn%ms

8.63 nmol e) was adde
chl or ophenoxy). mphM@WDMﬂWE 8- oxabl cycl o[ 3. 2. 1] oct ane- 3- car boxyl i ¢

(30 mt i nanot (43NS iphesy: 965 Ter 'y iy Bl Bl 4448 48 Vb AR g

m xt-ur.e \évas St 7.28 @21, 1 HRM MENPRHE 4 H) 04 OV EDF 5120} 3.38 (s, 2H)d2122 (dt £d 19i3tig, 2
wat er and extr e t i ned organic. extracts
were 25 \/vashggt“ hmb(ﬁkﬁgs 1lc;br t%y%gfﬁrﬂéﬁé%‘q}m fate and concentrated
toafoamfromvvhichthe title C(ﬂagglﬁ_#(846 ny, 52% was i sol ated
by chromat ography o8.£4d (st USROS PHERTL A 16

| — O 10. 58 J
™) 2 o OSTANE-3:CABBORVILS ACID HYDROKVAMIDE] 3 - 6. & ro. b 1)
7.15-7.11 (m 4 H) Px‘bpééd @béor&ng Q: th& saﬁe ?\Q:eéd%re Y Ei)ampl% ?.Qasuggh'-ﬂﬂoréblétﬂaw 30

H, 2 H), 17631 71 ,
_42- th

1H NMR (dg-DMSOY): 5 10.60 (br s, 1 H), 8.58 (br s, 1 H), 7.88-7.85 (m, 4 H), 7.81-

~ -7.78 (m, 2 H), 7.36-7.31 (m, 2 H), 4.13 (br 5, 2 H), 3.47 (s, 2 H), 2.25 (d, J = 14.5 Hz, 2 H),
25 1.80-1.76 {m, 4 H), 1.60-1.55  (m.2 H). MS e 418 (M-H).
Examgle 5
3-EXO-[4-{4-CHLOROPHENOXY)BENZENESULFONYLMETHYL]-8-OXA-
‘BICYCLO[3.2.1] OCTANE-3-CARBOXYLIC ACID HYDROXYAMIDE
A)  3-exo-Ja-{4-Chlorophenoxy)phenylsutfanylmethyf]-8-oxabicycto[3.2.1)-
30 octane-3-carboxylic acid

4-(4-Chiorophenoxy)thiophenol (2.07 grams, 6.8 mmole) was added to a slurry of

sodium hydride (180 mg, 7.5 mmole) in tetrahydrofuran (50 mL) room temperature. The

mixture was allowed to str at room temperature for 45 minutes. Solid 3'.8-

dioxaspiro{bicyclo{3.2. ]Joctane-3, 'cyciobutane}-2'-one (1.04 grams, 6.2 mmole) was added

35  and the reaction was stirred at roc;m temperature overnight The mixture was quenched with

aqueous 1N hydrochloric acid solution and extracted twice with methylene chloride. The

combined organic extracts were washed with brine, dried over magnesium sulfate and

concentrated to a solid. Trituration with diethyl ether afforded, after filtration, the title
compound as a white solid (1.47 grams, 538%). -



5 CLAI M5

conpound’ of r mul a [err] wherein Z is sNR;
R is hydro 99/%21r r]al kyl, [err]aryl[err]alﬁﬁl [err]heteroaryTierr|ai<yI.or
a 10 group of theforrrula is an integer fromone to siXx
R2 is hydrogen or [err]alkyl Q is

[err]al kyl ,[err]aryl,[err]heteroaryl, [err]aryloxy[err]alkyl 15

[err]aryl ox;s[err]ary ‘ 2 Q3 :

[err]aryl[err]aryl %
[err]aryl [ err] a@sianes

rr] SERARE
DO iroxyamide aryI [err] heteroaryl [err] heteroar

y To sl -(4-ch fanyl

[err]al kyl,[er rl}ahet eroaryl [gﬁ g;ylhxgﬁ 4r-]ce{og;pggr}oxy)fg$nry isgfetnéplgtg%rﬁﬁoéarbirc - I

[err]al koxy[err ‘FE%H%RW‘I"[%Q@I‘&VKQSW{ 83 QP’?I"' frefEthyeRs WF&?Q( !/a 0

% err I Ee: eroar yl robfY tehipe Eaﬁ{r@&#dé' 8ddel edrbgwadek wkahfi a:rhro%:&et(@aq?[ Y0.2 X6ty ]aad W,N-
err eer er errlhetero err

[err] hetero @#{ha% Idgr(f?%f%ir Inf YWeter 8 %é‘?‘H% e] kt hte ABST y

|, evaporation of volatiles under vacuum, the residue was dissoived in methylene chloride (20

|
Lerraryl oxy r o oS B L2 i AL BB ORI 36, 11.0
or [ err] het er or ympwig)- eTIIe] rgsuiting[reixtuletwasstineg-ap roompBmperature for 3.G/heyrsicaoled in an ice
each[err]aryl opdg Eﬁi o yF'E) X%'%dr]ﬁﬁi :ﬁtahﬁ'e%ué’fm ﬁ?dra{hﬂnf bag ¥$Iutlon tirring at 0°C for an

err errlaryloxylerr]ary erf]aryl oxy

[err] heterg]gyl ‘{err
[ err] het er ot yI 24ditiopdi 30 minytps. | EgliQysing F'&I"?'] Wit #th¥d apstates the P@P’r"f laven ‘Y@rﬁe]’?féleér 0
aryl, washed with water and brine, dried over magnesium sulfate and concentrated to afford the

I ] ay, Kyl I, I
Lot il oyl [ orr] nEieset) rInaJ S S R Bl 80 LS LY oy
30

3-exo-[4-{4-Chlorophenoxy)benzenesulfonyimethylj-8-oxabicyclof3.2.1)

[err]heteroaryl &hh b RloR6He; J o raXIici rr]al koxy[err]al kyl,[err]aryl
[ err]al koxy][ er r#@‘#?e%%mrwﬁeer r]heteroaryl,[er r] het er oar yl oxy
[err]al kyl ,2Crr] het eloxos X4k edraingr Bl63[ mmblehaiasr aaded wqa[ estitioh edfe B-@rs-jaA-(4-

chlorophenoxy)phenyl-sulfanylmethyl]-8-oxabicyclo[3.2. 1Joctane-3-carboxylic acid hydroxy-
amide (1.52 grams, 3.63 mmole) in a mixture of water (30 mL), methano! {40 mL) and
tetrahydrofuran (12 mL). The resulting mixture was stirred at room temperature overnight,
diluted with water and extracted twice with ethy! acetate. The combined organic extracts were
25  washed with brine, dried over magnesiurn sulfate and concentrated to a foam from which the
titte compound (846 mg, 52%) was isolated by chromatography on silica gel (4% methanol in

chlorcform as eluant).
1H NMR (dg-DMSO): § 10.58 (brs, 1 H), 8.53 (brs, 1 H), 7.76 (d, J = 8.6 Hz, 2 H),

7.46 (4, = 8.6 Hz, 2 H), 7.15-7.11 (m, 4 H), 4.11 (br s, 2 H), 3.40 (s, 2 H), 2.22 (d, J = 14.3
30 Hz, 2 H), 1.76-1.71 (m, 4 H), 1.57-1.55 (m, 2 H). MS nve 450 (M~H).



[err] het eroaryl [err]al koxy[err]al kyl,[err]heteroaryl[err]al koxy[err]aryl

[err] het er oa¥™® P¥321%l koxy[ err] heteroaryl, [err]aryl oxy[ err] al RGTABOPIBy | |
[err]aryl oxy[err]al kyl[err]heteroaryl, [err] ﬁ’@feroaryl oxy[err]al kyl[err] aryl

or [err]heteroaryl oxy[err]alkyl [err] het eroaryl is optionally
substituted on any of the ring carbon at ons capabl e o

addi ti onal bgnd by one or nore substituents ng mdeﬂj‘l&iﬂﬁﬂ “n lll“l“‘
selected fromfluoro, chloro, brono, [err]al rr]al kox
perfluoro[err]al kyl, %0 p@mmmdj[fmeﬁqmulkoxy and[ err]aryl oxy,

or a pharmaceutically acceptable salt thegeof. : A conpound
according to claiml1l, with sterochem stryflas depicted by the formul a
[err] 15 3. A conpoung cchdi ng to claim1, wherein Z
is CH2. 4. A conmpoundd@ENsT di Ny @.I-Ql 2, whdrein Z is CH2.
5. A conpound according to claim1, whey 2>NF\’ and R is a group
of -the formula [err] -

wherein Z is >CH, or >NR";

R' is hydrogen, (C,ocs)alkyl (Cs-c,o)arﬂ(c,-cs)alky! (C,-Cs)heteroary((c,-cs)alkyl ora
10 group of the formula

!
k1

é'_ (Q!'*z)n—g_ORz .
nis an integer from one to six; !
RZis hydrogen or (Cr-Colalkyt, - 0—%
Q is (Cy-Colakyl, (Ce-Crolaryl, (Cz-Cs)heteroaM (Cs-Cio)aryloxy(Cy-Celaliyl, (Ce-
15 Ciaryloxy(CeCrlanyl,  (Co-Ciolaryloxy(Cy-Colheteroaryl,  (Co-CrolaryCr-Colatkyl,  (Co-
Cio)aryl(Ce-Cyolaryl, (Ce-Cyo)ary{CColheteroaryl, (Ce-Cro)aryl(Ce-Co)aryl(Cy-Colalkyl, (Cq-
C10)aryl(Cq-Cyo)aryl(Ce-Cio)aryl, {Cs-Cio)aryl(Ce-Cio)aryl(Co-Colheteroaryl, (C,-Cs)heteroaryl(Cy-
Celalkyl,  (Cy-Gilheteroaryl(Ce-Crolaryl,  (C-Colheteroaryl(Co-Colneteroaryl,  (Ce-Crolaryl(Cy-
Ce)atkoxy(C-Celatkyl, (CS'Cm)a'Y’(Q1'C;)aik°x)'(cs'cw)afy|- (Ce-C1o)aryl(Cs-Celalkoxy(Cy-
20  Cyheteroaryl, (C,-C)heteroaryloxy(C,-Cglalkyl,  (C,-Co)heteroaryloxy(Cs-Cio)aryl,  (Co-
Cg)heteroarytcxy(cz-c_:,)heteroalyl. (Cz-gs)heteroaryKC‘-Cs)alkoxy(C,-Cs)atkyl, (Cr-
Co)heteroaryl(C,-Ce)alkoxy(Ce-Cyolaryl, (C;-Cg)heteroaryl{b,-cs)alkoxy(cz-cg)heteroaryl, (Ce-
Ciolaryloxy(C,-Colalkyl(Ce-Cyplaryl, (Cs-Cio)aryloxy(Cy-CelalkyC,-Colheteroaryl, (Cr-
Cs)heteroaryloxy(C,-Cg)alkyl(Ce-Cyolary! or (C;-Coheteroaryloxy(C-Ce)alkyl(Co-Co)heteroaryl;
25 wherein each (Cg-Cyolaryl or (C-Colheteroaryl moieties of said (Ce-Cyo)aryl, (Cp-
Colheteroaryl, (Ce-Cro)aryloxy(Cy-Celalkyl, (Cq-Ciolaryloxy(Ce-Crolaryl, (Ce-Ciglaryloxy(C-
Colheteroaryl, (Cs-Cig)aryl(Cy-Colalkyl, (Ce-Cio)aryl(Ce-Colaryl, (Ce-Cio)aryl(C.-Colheteroaryl,
(Ce-Cio)ary(CeCiolaryCi-Colalkyl,  (Ce-Cio)aryl(Co-CrolaryCe-Crolatyl,  {Co-Crolaryl(Cs-
Cio)aryl(Co-Coheteroaryl, (C,-Coheteroaryl(C,-Celalkyl, (CrCoheteroaryl(Cs-Crolaryl, (C»-
30  Cheteroaryl(C,Colheteroanyl,  (Ce-Ciglaryl(C,-Colalkoxy(C,-Ce)alkyl, (Cs-Cro)aryCy-
Celatkoxy(Ce-Cyclaryl,  (Co-Cyo)aryi(Cy-Celalkoxy(C,-Colheteroaryl,  (Cr-Codheteroaryloxy(C.-
Celalkyl, (C,-Coheteroaryloxy(Cs-Ciglaryl,  (C,-Coheteroaryloxy(C,-Colheteroaryl,  {Cs-
Cg)heteroaryl(C,-Cg)alkoxy(C-Cg)aliyl, (C-Co)hetercaryl(C,-Cslalkoxy(Ceg-Cyo)aryl, (Co-



20 and wherei nnis 2 ) A corrpound according to
claim2, wherein Is >NR and he ormula [err]

ohd shere Ps”i%%”ﬁé‘n%ii\llﬂli Iulujllﬂjyﬂ °”p°”“d a§.°°r dkngo?rﬁoﬁ“n‘%"‘;ﬂéé’g?s g

to claim2, wherein Z is*>NR IS hydrogen
conpound accordl ng to claim 1, wherein Q is[err]aryl,
[err]heteroarsyl oxy[err]aryl or[err]aryloxy[err]aryl, wherein each aryl or

het er oar yl @aiiate@amtcrca)hwow@zqwetytoa{ybr r xm,aawhwmm«c}emw (Ce-

or[err]aryl oxy[

substituted w teé k gﬁ&kc -C?)%Ikyé(gséi)hett Q’Y' %"P@ %@%&@{@6!15% or (Cr
fluoro, chloro, %moqrﬁmg%chwmmaﬂemws Qwﬂopdlvﬁbhiwbﬂena]‘ﬁabfkbd fing carbon
10. A conpoundatoms esdatle Bﬂ’omﬁ aﬁ'a@&aﬁﬁnal%an&‘ﬁeérﬁ'd? rrBre lﬁ’;@ﬁ& ernﬁ pe[ndenuy
[ err] heteroaryl oxy[err] aryI orferr | oxy[ e ar ere| n"eac

het er oar vyl ?ﬁyﬁc@f‘y frgm” Sugrey| éP’P']" "‘?-er(? "@i/oéﬁtgﬁ Bikgrer wacfca)alkyf
or[err]aryl ady[ e,sgrf]@wd:,.d,gmkoxyrﬂl@escmww opti onal |y substituted with-ene
or nore substituents independently_sele fr fluoro, chloro,
brono, [err]al kyl,[er rfaﬁ’ﬁ' ?ﬂeﬁ'ﬁﬁ%ﬁ&n} kyI 11. A
conpound according t®2. cl aArmmﬁgundkaecwdmg taxclaims | .ewith) sterpthemistry as depicted by the
[err] heteroaryl oeéxl[uﬁ%r])aryl or[err]Jaryloxy[err]aryl, wherein each aryl or
het er. oar yl norety of said [err]aryl;[eérr]heteroaryl oxy[err]aryl
or[err]aryloxy[err]aryl 15 groups may be=oftionally substituted with one
or nore substituents independently sel ected ]1 féuoro chl or o,
brono, [err]al kyl, [err]al koxy or perf|HQHN: 12. A
compound according to claim 5, wherein @ i
[err] heteroaryloxy[err]aryl or[err]aryl oxyf

rr]aryh,
|, wherein each aryl or

het er oar yl noi ety of said [err]aryl,[err]heteroaryloxy[err]aryl
or[err]aryloxy[err]aryl 20 groups nay be bm |1y substituted with-one
or nore substituents independently sel ected :ﬁr 5’ fluoro, chloro,

brono, [err]al kyl, [err]al koxy or perfl uor o[ er FatKyl . 13. A
conpound accordl ng to claim 7, wherein Q |s[,err]aryl,

15 3 A compound according to claim 1, wherein Z is CH,.
4, A compound according to claim 2, wherein Z is CH,.
5. A compound according to claim 1, wherein Z is >NR" and R' is a group of the
formula '

O
i Hz),-,—-g—-ORz
20 and wherein nis 2.

6. A compound according to claim 2, wherein Z is >NR' and R' is a group of the
formuta

O
é.—(c:—lzy,,—H—ORz
and wherein nis 2.

25 7. A compound according to claim 1, wherein Z is >NR ' and Ris hydrogen.
8. A compound according to claim 2, wherein Z is >NR' and R' is hydrogen.
9, A compound according to claim 1, wherein Q is (CgCylaryl, (Cz-
Cy)heteroaryloxy(Cs-Cyo)aryl or (Cg-cw)aryloxy(cg-cw)atyl. wherein each aryl or heteroaryl
moiety of said (Ce-Ciodaryl, (C,-Colheteroaryloxy(Ce-Ciolaryl or (Cs-Ciolaryloxy(Ce-Ciolaryl



[err]heteroaryloxy[err]aryl or [err}larytoxy[err]aryl, wherein each aryl or
het er oar yl noi et y of sai d[err$arl‘ ,[err]heteroaryloxy[err]aryl -
C

or[err]aryl w&yf%ﬁ’lﬂlﬂaryl IIIIEI““ be optional ly substi traTesowdsts one
or nore substituents | t ed44r om fluoro, chloro,

bronmo, [err]al kyl,[err]alkoXy or perfluoro[err]alkyl. 14. A
conpound accordlng to claim 8, wherein Q |s[err]aryl
each aryI

het eroaryl 57 SRl oo S spheodlh teb ko e frpas I@F@%ﬁw spn
or[err]aryl oxy[ ﬂwqrc} ah!gnb oo, (CgColaliryl, (m-%)blkoaqptpmtd((yfcs)alkyn Ituted wi t h one

or nore substltuents bnde emb J a%%ugé chfa?rwl%{ rvhereuI\IHOIs (CC-EIoI)argE’ (Crp,

brono. [err]al kyl, err aI o[err]a
conmpound accord psagetereamlmmnch)aw or écrﬁﬂawiﬂxﬂﬁeﬁyo)awl pyrefeity eash yarieanHetensaryt

h h I I t {
phenoxyphe pz@{ ORile8t Iy SEPBLIA" (RS CYnblireRiYoR RS BHRELLLIRRRF(CC iy
k

brono, [ err] af kyPTOMe} 'PTVaIIWI% Subsitifuted Wilh 51e.ph Mot Rykstituests independently selgged-from,
cgrrpoundhacc?r d o, tcmoriel mmbéc‘omkwgﬁtcﬁﬁkmmhwm(mwgw oxyphenyl or
phenoxypheny optlongh Y u Stp'oI:ucI %Cﬁ%rv'ptgg @E%Sor gore. subgtid URNES o, ©s

I ndependently sel ect

br ono, [Sr r]al képp)he!eM?l&IbW|MI 0: 18 @Ml@u(qm,&gm. wherein _7ach aryl or hl‘ekfoaaylA
conpound accor i v €f i) : o X oL
pthronyphen I'IgIég}ng Iééﬁs IIII] ?ﬁh&bﬁ@%&& )rang’ 8& £ éﬂ]&wﬁ"c“’%ﬁ'

i ndependent I/§/ S Ofoups may WQPM@IY substitutadwith ohe ofrmore isubstituents lndepeﬂdenﬂ)’ selected from
[err]al kyl, [err hadd mxmosmﬂﬁgd,logﬁrkg[ -CBQIKI%'Ior pemuo;o(c,c,)ankyﬁ 18. A

conpound: accor di ng-to_cl aim wher el n r'1 dyl oxyphen

phenoxyphenyl| optiondPly AUBRETROUTA RFCQIFig, I?néFIaIFP %F@zgﬁbét it% dEergI/aWI (C-

|b ndepe[]denit I lyksleﬂ,)ﬁaé lfsfy(n'pcm)aryt or (dsma)a?yloaqkdsﬁmga |, wherein each aryl or heteéoacyl A
rono, [ err]al ky rr 0 _

conpound accor d.“I?If% SI Iét @Fg Ia\% é'#ﬁ'ﬁj% IS’II@ ‘°IaBI/r°I‘cI§f'SS€'I?M°é‘HI§;F& b

phenoxyphen3d opgtoupsmby ge menaimsubam@bd\mm}wn@ pomare suhsmeemmbertdamtsstected from

i ndependently sq u

brono. [err]al kyl ferrfm oxy' O -rCGISe II%%FPIE&I’ l‘II<WI'°IC'QI&IWI A
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Co)heteroaryloxy(CsColaryl or (Cg-Cio)aryloxy(Ce-Co)aryl, wherein each aryl or heteroaryl

moiety of said (CeCioaryl, (CrCiheteroaryloxy(Cs-Ciolaryt or {Cg-Cro)aryloxy(Ce-Crolaryl

30  groups may be optionally substituted with one or more substituerts independently selected from
fluoro, chloro, brome. (C4-Cglalkyl, (C-Ce)alkoxy or perfiuoro(C,-Cylalkyl.

| 15. A compound according to claim 1, wherein Q is phenyl, pyridyloxyphenyl or
. phenoxypheny! optionally substituted with one or more substituents independently selected from
 fiuoro, chlora, bromo, (C1-Celalkyl, (C-Ce)atkoxy of perfiuoro(C,-Ca)alkyl.

35 16. A compound according to claim 2, wherein Q s phenyl, pyridyloxyphenyl or
phenoxypheny! optionally substituted with one or more substituents independently selected from
fluoro, chiloro, bromo, (C;-Cg)alkyl, (C,-Cg)alkoxy or perfluoro(C,-C,)alkyl. '

17. A compound according to claim 3, wherein Q s phenyl, pyridyloxyphenyl or
phenoxypheny! optionally substituted with one or more substituents independently selected from

40  fluoro, chioro, bromo, (C,-Cg)alkyl, (C,-Cs)alkoxy or perfiucro{C,-Cy)alkyl.
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arthritis hydioxuamidéi ng osteoart hriti s and rheumatoid arthritis),
i nflammat ory bowel di ?sﬂugﬁﬁ _8_0 b /f%Bne-SR5Bfc
obstructive pul nonar sease g‘EI mer”s d| eagae mya an tranespl ant

toxicity, cachexacid hy P’I‘S@F‘@eca'\deact ions, allergic cont act hypersensitivity,
cancer, tissue ulcer @“—éx@%(&%—chiorcphericﬁﬂb&ﬁ@ﬁsﬂionﬂ%hﬂﬁ&&ia&kyd&iﬁ2@ﬁ&ane-s-

epldernnlys bul |.0s or o, | oosening of artificial joint 10
i mpl ant s, ?ﬁer&?@@?ﬁ@?@“ ‘ﬁ‘ﬁ'ﬂf ng atherosclerotic plaque rupture),
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di sorders, Hunti{QLQNoRahltrSRAR t0xicRy, lchdheRs) afergic reactions, allergic contact hypersensitivity,
30  cancer, tissue ulceration, restenosis, pericdontal disease, epidenmolysis bullosa, osteoporosis,
loosening of artificial joint itnptants, atherosclerosis (including atherosclerotic plague rupture),
aortic aneurysm (including abdominal aortic aneurysm and brain aortic aneurysm), congestive
heart failure, myocardial infarction, stroke, cerebral ischemia, head trauma, spinal cord injury,
neuro-degenerative disorders (acute and chronic), autoimmune disorders, Huntington’s disease,
35  Parkinson's disease, migraine, depression, peripheral neuropathy, pain, cerebral amyloid
angiopathy, nootropic or cognition enhahcement, amyotrophtc lateral scl_erosis. muitiple
sclerosis, ocular angiogenesis, corneal injury, macular degeneration, abnormal wound healing,
bums, diabetes, tumor invasion, tumor growth, tumor metastasis, 'comea! scarring, scleritis,
AIDS, sepsis and septic shock in a mammal, including a human, comprising an amount of a

40  compound of claim 1 effective in such treatment and a pharmaceutically acceptable carrier.
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carrier. restenosns pefiddontal Mg@bﬁﬁéﬁb&k& Blilo&D Ws&%&s@ﬁmﬁo%mﬁual int_

treat nent of _a condition which can treat the inhibition

manmal i an réBroI’TQPﬁslqﬁh%W%KWmIW@%W rupture), ““‘%HP?HWF@K'H@"%S
anount of a cowmwadnﬂfaoakaunamwsh @H BRin ARtc dheGySh), bas@a&m 'ﬂéarﬁﬁihr@ myocardial
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claim1. angiogenesis, corneal injury, macular degeneratnon abnormal wound healing, burns, diabetes,
_-tumor invasion, tumor growth, “tumor mefas?sas comeal scarring, scleritis, AIDS, sepsis and
septic shock in a mammal, including a human, comprising admmlstenng to said mammai an
amount of a compound of claim 1, effective in treating such a condition.
.20 24.. A pharmaceutical composifipn for the treatment of a condition which can be
treated by the inhibition of matrix metalloproteinases in a mammal, including a human
comprising an amount of a compound of claim 1 effective in such treatment and a
pharmaceutically acceptable carrier.
25. A pharmaceutical composmon for the treatment of a condition which can be
"~ 25 ftreated by the mhnbnl:on of a mammahan reprolysm in a mammal, including a human,

comprising an amount of a oompound of claim 1 effective in such treatment and a
pharmaceutically acceptable carrier.

26. A method for the inhibition of matrix metalioproteinases in a mammal,
including a human, comprising administering to said mammal an effective amount of a

30  compound of claim 1. '

27. A method for the inhibition of a mammalian reprolysin in @ mammal, including
a human, comprising administering to said mammal an effective amount of a compound of
claim 1.



