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PYRIMIDINE-2,4,6-TRIONE METALLOPROTEINASE INHIBITORS
Background of the Invention
The present invention relates to pyrimidine-2,4,6-trione metalloproteinase inhibitors, and

to pharmaceutical compositions and methods of treatment of inflammation, cancer and other

disorders.

The compounds of the present invention are inhibitors of zinc metalicendopeptidases,
esbecially those belonging to the matrix metalloproteinase (also called MMP or matrixin) and
reprolysin (also known as adamylsin) subfamilies of the metzincins (Rawlings, et al.. Methods
in Enzymology, 248, 183-228 (1995) and Stocker, et al., Protein Science, 4, 823-840 (1995)).

The MMP subfamily of enzymes, cumrently contains seventeen members (MMP-1,
MMP-2, MMP-3, MMP-7, MMP-8, MMP-9, MMP-10, MMP-11, MMP-12, MMP-13, MMP-14,
MMP-15, MMP-16, MMP-17, MMP-18, MMP-19, MMP-20). The MMP's are most well known
for their role in regulating the tumn-over of extracellular matrix proteins and as such play

important roles in normal physiological processes such as reproduction, -development and
differentiation. In addition, the MMP's are expressed in many pathological situations in which
abnormal connective tissue tumover is occurring. For example, MMP-13 an enzyme with
potent activity at degrading fype Ii collagen (the principal collagen in cartilage), has been
demonstrated to be overexpressed in osteoarthritic cartilage (Mitchell, et al., J. Clin. invest.,
97, 761 (1996)). Other MMPs (MMP-2, MMP-3, MMP-8, MMP-8, MMP-12) are also
overexpressed in osteoarthritic cartilage and inhibition of some or all of these MMP's is
expected to slow or block the accelerated loss of cartilage typical of joint diseases such as
osteoarthritis or rheumatoid arthritis. |

The mammalian reprolysins are known as ADAMs (A Disintegrin And
Metalloproteinase) (Wolfberg, et al., J. Cell Biol., 131, 275-278 (1995)) and contain a
disintegrin domain in addition to a metalloproteinase-like domain. To date twenty-three
distinct ADAMs have been identified.

ADAM-17, also known as tumor necrosis factor-a!pﬁa converting enzyme (TACE), is
the most well known ADAM. ADAM-17 (TACE) is responsible for cleavage of cell bound
tumor necrosis factor-alpha (TNF-o, also known as cachectin). TNF-¢ is recognized o be
invelved in many infectious and autoimmune diseases (W. Friers, FEBS Letters, 285, 199
(1991)). Furthermore, it has been shown that TNF-cc is the prime mediator of the inflammatory
response seen in sepsis and septic shock (Spooner, et al., Clinical Immunology and
Immunopathoiogy, 62 S11 (1992)). There are two forms of TNF-a, a type #l 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-x is
released by the cell and is associated with the deleterious effects of TNF-a. This form of
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inflammatory joint disease such as osteoarthyitis, compounds that inhibit matrix degrading
MMP's such as MMP-13 but not TACE may be preferred.
The present inventors have also' discovered that it is possible to identify inhibitors of
formuta | with differential metalloprotease and reprolysin activity (preferably MMP-13 inhibitory
25  activity). One group of preferred inhibitors of formula | the inventors have been able to identify
inciude those which selectively inhibit MMP-13 preferentially over MMP-1,
Matrix metalloproteinase and reprolysin inhibitors are well known in the literature.
Specifically, PCT publiication WO 98/58925, published December 30, 1998, refers to certain
pyrimidine-2,4,6 trione MMP inhibitors. Eurcpean Patent Publication 606,046, published July
30 13, 1994, refers to certain heterocyclic MMP inhibitors. United States Patent 5,861,510,
issued January 19, 1999, refers to cyclic arylsulfonylamino hydroxamic acids that are useful
as MMP inhibitors. PCT Publication WO 98/34918, published August 13, 1998, refers to
heterocyclic hydroxamic acids including certain dialkyl-substituted compounds that are useful
as MMP inhibitors. PCT publications WO 96/27583 and WO 98/07697, published March 7,
35 1996 and February 26, 1998, respectively, refer to arylsuifonyl hydroxamic acids. PCT
publication WO 98/03516, published January 28, 1998 refers to phosphinates with MMP
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C.)alkytamino, dif(C,-C,Jatkyllamino, (Cy-Coleycloalkylamino, (C,-Cy)eycloalkyl(C-C,Jalkytamino,
(Ci-CJ)alkoxy, ~CON(R'), or (C.-Cs)cycloalkyl; wherein said (C,-Cy)eycloalkyl may contain one
or two heteroatoms independently selected from >NRS, oxygen and sutfur;
X is selected from the group consisting of oxygen, sulfur, >80,, >8=0, >NR", -CH,0-,
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sodium) and alkaline earth metal cations {e.g., calcium and magnesium), ammonium or water-
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30  alkanolammonium and other base salts of pharmaceutically acceptable organic amines.

The term “a bond™, as used herein in the group Y, means that the groups Ar' and Z are
directly connected through a carbon-carbon bond so as to form pendent aryl rings such as
diphenyl,
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25  trifluoromethoxy, difiucromethoxy or {C,-Cegalicyl.

‘A sultable substifuent” is intended to mean a chemically and phammaceutically
acceptable functional group i.e., a moiety that does not negale the inhibitory activity of the
inventive compounds. Such suitable substituents may be routinely selected by those skilled in
the art. lllustrative examples of suitable substituents include, but are not limited to halo groups,

30  perfluoroalkyl groups, perfluoroalkoxy groups, alkyl groups, hydroxy groups, oxo groups,
mercapto groups, alkytthio groups, alkoxy groups, aryl or heteroaryl groups, aryloxy or
heteroaryioxy groups, aralkyl or heteroaralkyl groups, aralkoxy or heteroaralkoxy groups,
carboxy groups, amino groups, alkyl- and dialkylamino groups, carbamoyl groups, alkylcarbonyl
groups, alkoxycarbonyl groups, alkylaminocarbony! groups dialkylamino carbonyl groups,

35  aryicarbonyl groups, aryloxycarbonyl groups, alkylsutfonyl groups, an aryisulfonyl groups and the
like.
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Caryl™", as1®semou¢rmrablyumdras¥;ﬁﬂygénm se indi cat ed, includes an organic

radi cal derived fr =l gogo %50(% arbgn rem)val of one or nore
hydr ogens, such as phenyl-of o ﬁ:‘%‘ﬁ‘f 0 Ingpde Hioss) qofPeyngs of forputad wherain Xés 3
tSUI ]E ?bl e su{o?‘t Elﬂfuzgﬁﬁz sgésgz-aQHzf-%wﬂsz;hbnomzcay,ama;e ftefesaB wi';erem Y is a bond,
rifluoromethy 0 ary oal kyl ox
trifluoromet ho_()glyg surﬁ ro)r?eét oxyc'g 5f-{3%)&¥-dg§rglpmr%§%ﬁ%e@g§rﬁ °’13fé?"e1’%c§'|‘299r
as used herein; et E@%tpfﬁfﬁ'éblwme'm’(ﬁgmﬁd i ncl udes an organic radl cal
derived frmm an ar Oﬁﬁbignmmﬁg%yﬂel

iffveREYRTRRHRE tR¥ Se t erwa&s OQE&HHQI wan TR5Gs,

hydr ogens. 20 C yridyl, furyl, oyt,
i mi dazol yI , %'gslgpyt"r RCHay S1op Prefﬁm&wmrem \bysra hmﬁ,'loacygqml suiiry FGH,.-,
i soqui nol yI t?eBonf-mlyzl- o |$H}ﬂ£nmfwb¢&emdgema@hleqylo xygaM." f-CILIZWOJ'n\SLt

I soi ndol yl Lgré@%g%"’ﬁgégﬁ?% o ! soxazol yl, thiazolyl, oxazoly

benzthlazolyt or NZ0OX ptlonally substltuted by I to 3 suitable
substituents as def@hertenibotiments ot thedmventioh iriude tRBé Bdrnouhds dt kHPIR TRhNR X is

(C.- Cs) al lggxy Xz«(cggsé:lg SO, mérbbrérbrbby WndRin Y s Yang, Egen, sttt R >80,
~ or -CH,O-, more preferably wherein Y is oxygen ~OCH,-, most preferably wherein Y is
oxygen.
Other preferred compounds are those wherein Ar? is optionally substituted phenyl.
Other embodiments of the invention include those compounds of formula | wherein Z is
25 (Cs-cm)aryl preferably phenyl, optionatly substituted with one or more. substituents, preferably
zero, one or two substituents, independently selected from F, Cl, Br, -CN, OH, (CC Jalkyl, (C,-
Caperflucroaliyl, (C,-Coperfiuaraalkoxy, (C-CJalkoxy and (Cx-Cyleycloaliloxy.
Other embodiments of the invention include those compounds of formula | wherein Z is
(Cs-Celeycioalkyl (i.e. (Cy-Coloycloalkyl or (C+-Cy)eydloalkyloxy-(C,-C,)alkyl), wherein one or two
30  of the ring carbon atoms of said (C4-Cy)eycloalkyl may optionally be replaced by heteroatoms
independently selected from oxygen, suffur or NRS, wherein RS is selected from hydrogen, (C,-
Coalkyl, (CoCylaryl, (CrCilheteroaryl, OH, “CONH,, -CONHR', -CON(RY), and (C.-
Celeycloalkyl. Such preferred groups include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
tetrahydrofuranyl, tetrahydropyrany!, N-methyl-3-azetidinyl, piperazinyl, piperidinyl, 1,3-
35  oxazolidin4-on-5-yl, 1,3-oxazofidin-2,4-dion-5-yl, 4,5-dihydro-1 2-oxazolidin-3-on-4-yl, 13-
thiazolidin-4-on-5-yi, 1,3-thiazofidin-2,4-dion-5-yi, 1,3-imidazolidin-4-on-5-yl, 1,3-imidazotidin-2,4-



"A suitable substituent” is intended to nean a chemcally and
pharmaceutically acceptable functional group i.e., a noiety that does not
negate the inhibitory activity of the inventive conpourddd:eb8@sh2de4 t abl e

substituents may be routinely selected by t7hose skilled in the art.
Il'lustrative exanples of suitable substituents include, but are not limted
to hal o groups, 30 perfluoroal kyl groups, perfluoroal koxy groups, alkyl
groups, hydroxy groups, oxo groups, nercapto groups, alkylthio groups,
al k|0)|§y| gr ouEsﬂloaﬁvl G2-pfretolidinrofi-gr %Uﬂ@droalwir)]@éiﬁﬂn& .Efte%ﬁwiat{ QBN AILHPS
t
carboy o oupttSAl nShaBe WBoB-FORSY abanal S5 Ao b i besrost-
groups, al kyl @fa?-bﬂon?ﬁhygmw&;&amﬂanhmhydr&gmmm-z Aldoplsai BRsHHOIA,
| k I I
giﬁfﬁiyigfboﬁ‘“%“"‘s?’@afmg? 1 Sl SEURIR LY 2 SRR raniben 2ot
the 1ike.5 %@&M@-ﬁor@-@hﬂ@‘@eﬂhﬂb&rdaﬁm-&onmﬂ ahéx&ﬂﬂ%-@,&ﬂnaﬁh-&@'
Cvent ?oﬁ“?ef"’“‘”‘”’"“’"@e%*ﬁ%“f%dﬂ'f?i%fi’?%d'ﬁ@%ﬁ B s e Sy 500
st er eoi somer s {13 ?ﬂﬂﬁ’ﬁ&ﬂﬁd@%ﬁ" fﬁ‘?rﬁ*aé‘am—émw.xﬁmdtm eotadnaiihe-on-
‘conpounds of ﬁ-jrl,etetnanydam,laarbxadh% S%h-Bly, | ﬁz@ﬁgﬁ{ﬁaﬁ%ﬁ ? dgﬁ -l,:.h' S
erre conpoun

i nvention relate U oner s of formul a s of
the i nvegltol onfg%r'ée'n E'SHJ&" ﬂﬁ?‘aalr% 'ﬁx?%azgr%""% al e4o%edieginy b gigard-yl, a®t has-tiazin-
pr ef er r edOcorfpudhrds méfetahie |c§\dmﬁ:bpyoncymh(y|decydap§rﬁy;vw@a%égylx %&f@ﬂﬂéﬂw
-OCH2-, - re X 1S re preferably
wherein Yis a gyJFQSy?aQI glg%q u}faf iy ¢ dpprras gérge ~thylpipepdiny! ~ anst e
\% ef er abIYy mﬁ@@owwﬂp@ RRiptEbl, Cyclopipy, eyclob@HbGcloperty) d‘j?ﬁsﬁexﬁr @ﬁﬁfyﬁ«bfu)hnyi
erein i's aﬁgmﬁg, mg,,lg t t ose
compounds of for ! mﬁ%ﬁﬁ&@fe%f}c@{ﬁpﬂ&%ﬁ%ﬁ%ﬂ yranyl oL p Sop-
or -SR2CH2-, nore %F&%Wﬂ'ﬁﬁ%%inﬁenﬁm inclydefhent, compsyrgle of fosuuile IWhereinCER- |
>S02, - OT5R- (mcamlaﬂw(cnonamr ﬁﬁ&élﬁbérhé B &FE of tht hggr %ﬁ;bmms%_@a s,

-CH2O-, npst kﬁ'@-{ IS 0OX gﬂ 15 O ment's
i nvention i ncf He '85%88“"8?"”*{% F%dlby\lxﬂéieéqafﬂﬂ)‘é lngepmdemmeteceﬂz NR4
-, or - NR4CHfrom qmee puifer e ey whdrein R®ns YeldctedairdaP Rfbirogd )a.ﬁHZ

S, - OCH2- i oéE%b
"Gp0 | most i, MO o ??%&%eﬁ%ﬁﬁe %Kéaé’mw oPrefefe
i nvention in Wt%s’éﬁt@mbelmym afeppsrgescribed\bisovei Rrefenied alidD of BidR(Q 502-

or - SO2NGR4) €, )cydiel 25 Bl | bond, oxygen, sulfur, -CH ,
>S02, -OCHZ-aor -ﬁylw ﬁn‘c‘gre ‘B%@ ée‘{r%d@flgm%\lgee?el n Y is oxygen, OCHZ- nost

preferably wherei r Frgbo% of the invention include those compounds of formula | wherein Z is
(CCro)heteroaryl; preferably pyridyl, furyl, pyrroyl thienyl, isothiazolyl, imidazolyl,
benzimidazolyl, tetrazolyl, pyrazinyl, pyrimidyl, quinolyl, isoquinolyl, benzofuryl, isobenzofuryl,
benzothienyl, pyrazolyl, indolyl, isoindolyl, purinyl, carbazolyl, isoxazoiyl, thiazolyl, oxazolyl,
25  benzthiazolyl or benzoxazolyl, more preferably pyridyl, pyrimidy! or pyrazinyi, most preferably
pyridyl; wherein each of said (C-Cio)heteroaryl may optionally be substituted by 1 to 3 suitable
substituents, such as fiuoro, chloro, friflucromethyi, (C;-Cs)alkoxy. (Ce-Cyo)aryloxy,
frifluvcromethoxy, difiuoromethoxy or (C,-C)alkyl.

Other preferred compounds of the invention include those wherein Ar' is phenyl or (C,~
30  Cjp)heteroaryi; preferably pyridyl, furyl, pyrroyl, thienyl, isothiazolyl, imidazaly!, benzimidazolyl,
tetrazolyl, pyrazinyl, pyrimidyl, quinolyl, isoquinolyl, benzofuryl, isobenzofuryl, benzothienyl,
pyrazolyl, indolyl, isoindolyl, purinyl, carbazolyl, isoxazolyl, thiazolyl, oxazolyi, benzthiazolyl or
benzoxazolyl, more preferaply phenyl, pyridinyl, pyrazinyl, pyrimidyt, most preferably pyridyl or
phenyl optionally substituted by 1 to 3 suitable subsfituents, such as fiuoro, chloro,

35  trfluoromethyl, (C-Cealkoxy, (Ce-Cip)aryloxy, trifiucromethoxy, difiuoromethoxy or (C-Ce)alkyl.



O her preferred conpounds are those wherein Ar' is optionally substituted
phenyl. O her enbodi nents of the invention include those conpounds of
formula | wherein Zis 25 (C6-Cio)aryl, preferably phenrhiEebgggarygaed |y
substituted with one or nore substituents preferably zero, one or two
substituents, independently selected from F, d, Br, -CN, OH (C -C4)alkyt,
(C - C4)perfluoroal kyl, (C -CA4)per |uoroal koxy, (C, -C4)alkoxy and

(C3-Cs) cycl oal kyl oxy. O her enbodi ments of the invention include those
conpounds of fornul@hér pieterred wodipdumds (OCﬂieCBI)(@Md'D&id(Mé titdse . M(egﬁf ﬁe) sodpahiky!

| h
A i e e ey

het er oat ons i ftEHeTBEt S'Iéfﬁléﬁtflﬂ%ft!lywﬁtmﬁ&dxmm: Qul Bur -GN, ORb.(CWbgaRKN (BB
Is selected fr MVEH y 0) heter oaryl
OH, -CONH2,. - CQ)EER% &%ﬁgé eTﬁu%)alﬁ%é JO c%')gﬁdgaﬁé?ﬁeyé“gﬁé% " erred gr oups
i ncl ude cyéopr opy! Ml REEHE 9?"‘90(‘:‘9‘?:"’] Qfﬁ%*ﬂ‘{ﬁ"ﬂowmybounds ef fomiujed; ahereiany |

t et rahydr opyr Wyged\bmseé byrid- @rz%hlﬁ.ﬁ“ | r 35
et anycrof m%rg %d.’?ﬁp?@y@” B -eH-AR Bden of (8-

4, 5- di hydr o- 1%0'3%2""?‘?%? ﬁa@@?@}k}& "‘a_é’ optionally contsiry qiierte odietemaalams independentiy
1, 3-thiazoli drseieqedﬁlfrdnomeyﬁeryhnd BNBE,I m&i&acﬁaidd(d]@ﬂfk?r Wain may also optionally be

1, 3- d t
12 pyr avol i o Ko gosdol ind BHE Rkl Gl o o ptsttuets) independeny

tetr ahydr 82 1, selepied;frgm zmcwm nOElr MH,, (macnhlb}lanﬂyd d.[(mrqqmwa‘m% qO;-8koxy,

o PQﬁ'yh?oiS*“%’ﬂ]%?ﬁ%”R‘ﬁ?@s@bM 30 55 AR T e P settes G bygypoen

t hi onor phol i n?’? (€ 'Pﬂ?ﬂflmrphm i n-3-on-2- yI t hi onor phol i n- 3, 5-don- 2-yi,
2, 3-di hyd 1,4-th 4-
i hydr o- oa:étérnﬁmﬁ?ﬁbn&oflme |ﬁVé?|ﬁ3§'?ihM&Uecbf41§guc{Q§a %Q?%HQQ iy v\g%fe@ 51 s

4, 5- di hydr o- 2{;6(- Y. |Wam n@ai on- 4 hexahydr o

pi perazin 2-0 %? o3 %z‘?"ﬁta _ B fe d0rpe heteroatoms (preferably two heteroatoms
te; r ahydr? 1, Spdratediby it mastmnéfmerﬁatwg préferBbly drhéﬁéﬁrsgidllel%rcéfoms ~NH- or O, most
i adi azi n-5-0 z on

L & o ”pr@fé l:lg oé d&we‘}eu? (Sé -éﬂgal Rubslhea with oH, NH,, (C, -C)alkylamino, dif(C,-

t et rahydro- 1, % JakyHatie, &1&)@06!’10@0@’1(% Rreferdblyi &iy(C PE Jaligarking.| |

t etrahydro-1, 2, 4- ay@g é}ﬁﬁdalmeﬁtso& t@e }ﬁbenhfn f‘dzfdoxa POvDfs, ofthe, fogmua lgwiygrein 2t g

5, 6- di hydr o- ]I 4- OXRgIaZ
12, 4-tri azi n 935t @1 BﬁPe@ﬁl%lf’?ﬂWﬂ)‘l pstited witoane| hetentatdm (pesfarkispend v |

cycl ohexy, tteterdﬂtmdbohﬂr&nwl { pbieabiy A i di nyl,
pi perazinyl, kv%er |ud f}}é E—rggoﬁ Fﬁg Iyl d?ﬁbﬁ@éw%ld (y%@%gn%s%rge?é'%ox
preferably cyCtoprdhyidersnds ﬁ?%‘f‘ ‘%W %’Y‘”@y@fmm

t et raﬂygr 011: ur any: Otherqbrdfeten;:bmdmmﬁslﬁfaiﬁ‘éﬁhvenﬁaﬁﬁd%%g&é?A?ér&n-c]}":' ﬁpr opyl, =
t et rahydr of ur any [ ra er enbodi nents of the invention

i ncl ude those corrp%ltﬁg&gﬁg' af é’?gn‘%pé eaéh@%é‘?%"zx {Ssoxyges: Y is oxygen; and Z is (Ce-

( C3- C8) cydoal9e¥¥iC1- C, ) al kyl ; wherein one or two of the ring carbon atons
of said £§£3- C8) cxelivablvi RE opt,) onal | e repl aced_by

het er oat or ns j ndependent yﬁsé?og‘é%%] @HW&' #’f r’s?}P’g%'NRB d Z ik elCei n
RS is sel ect & 'om hydr ogen, (C,-C4)al kyl, (C6- ClO) aaryl,

( C2- Clo) het er oar yIR! isGnethyl RN R* r[g‘(;i‘\l( ) C3 qal
Preferred é}ar@lf ké and heteroc{;/;gwé@ﬁ?’cr ri r%&g% a dqu eﬁﬁéﬁk
Preferred al kY aid (C3

R'is n-butyl; R? and R® are each hydrogen; X is oxygen; Y is oxygen; and Z is (Ce-
30 Cplami.
Specific preferred compounds of formuia | are selected from the group consisting of:
5—Methyl-5—(4-phenoxy-phenoxy}-pyrimidine-z4 G-frione;
5-Methyl-5-(4-(4'- ﬂuorophenoxy)—phenoxy)—pyrimnd|ne-2 4,6-trione;
- S-n-Butyl -5-(4-phenoxy-phenoxy)—pynmld|ne-2 4.,6-trione;
35 S-n-Butyl- 5-(4-(4"- -fluorophenoxy)-phenoxy)-pyrimidine-2,4 [B-frione;
5-Methyi-5.-(4—pheny!-phenoxy)—pynmidlne-2,4.6-tnone.



20 Ce)cydoal kyl (C1-C,)al kyt are nethyl ene and et hyl ene. O her enbodi nents
of the invention include those conpounds of fornmula | wherein Zis
(C2-C,0) heteroaryl; preferably pyridyl, fur_)f()l , pyrroyl, ttiiHebrydry 2004

etr

i sot hi azol yl, im dazolyl, benzimdazolyl, azotyl, pyrazinyl,
pyrimdyl, quinolyl, isoquinolyl, benzofuryl, isobenzofuryl, benzothienyl,
pyrazolyl, indolyl, isoindolyl, purinyl, carbazolyl, isoxazolyl, thiazolyt,

oxazol yl, 25 benzth ﬂfﬁ%w%??“&‘?@?’%%fé%@@ﬁQP% Lerably pyridyl,

pyrirnldyl or pyrazi efein each of said
(C2-Ct o) het eroaryl fdMetypbibhedzyipxiphenenyspyrimidies2 Byp-tionteo 3 sui t abl e

substituents, such gspdabhfleds L met hyl, (Cr-C6)al koxy,
(Cr-C,a)aryloxy. tri fI uororrectatz)th ﬂ%b%félﬂ%woépn%?hoxy or (C -C6)al kyl. O her

preferred conpounds qur@wwn%qfﬁnedwenm'w@et hose wherein Ar' is phenyl or

(02- 30 C, oghet eroa&ﬂethy%@ff@f—&mm rﬁﬁéwﬁﬁenoﬂ}fpyﬁmldﬁwzu%dnoné hi enyl,
i sothiazolyt, imda zi m dazdyl tetrazoly yrazinyl, pyrimdyl,

qui nol yl, isoqui nol e¥rb"e%?"6 Wp°phP§%EH?BP’EYWY“’“‘B‘@%‘?&!%‘PP%yI
pyrazol yl, indolyl, 5i/eeiyrsiot Mr.mﬂmmamhpheﬁ@dypmbw),pymﬁuemaaqlaythanet hi azol yl,

“oxazol yl, benzthiaz enzoxazol e ref ab henyl

pyridinyl, pyrazi ny%h\éM$' 4’@6’{/‘?&’%@"[%&)'@50 %EF@V" Ines c%r'l}'ls% ®phenyl
om i onal I3y subfs]t [ tuﬁ-b‘@tmké-ﬁ {BchBrephetady)-pheamhd-birimiding-2 4, 6stdarfe; as f | uor o,
chl or o, rifluor
trifl uoror5r1e0{ hoxy, Qpﬁéﬁ’g hé‘?g@’&"’%’@’%&‘f"gﬁ@’gf“?‘?"%%gb MEry 2004 -8
C her preferred co@U@M’Mﬁi—tﬁ@Orqwbmknﬁlenm)-mldlm%é.GMBe| n Ar' and Z
aré substituted org.gemym_(mlaech[dr&ﬂe%% ﬂéﬁﬁxﬁﬁmhlﬁ 9f; mﬁ&{@ ng an

u

addi ti onal bond by one or_ nore substit S 1 ndepen ent ected fromF.

d. Br, -CN, OH (C,B'Méﬂ)ﬂaﬁ'Wf‘ “fiuprephenyimethoxy tAlgRRI-RYyiMidine-2,4,6-trione;
(C, - C4) per f I uor oal l@mymyl(sqft-(mma&olmmo@rmergmem@pm@h%ydn%uez5 elhisHe;

Rher e n°x 51" oxygartie e saiRte S nonemendns PR Phesest) viBgpe 2 A Fneior
- crzo ”R i s Pydr (fgdﬁhﬂff"(édﬁ'-ﬂum)z&fnhmyl-phadmethmmdm(tﬁpyMﬁﬁf-&,gl,f::ﬁax)e;
opti ona contain cted fr
ogygen ané >NRS, m%@%f’%%é(%'ﬂp %B'e{“ﬁ@ qqim?d‘ﬂ gﬁaﬁi&%&%ﬁg )(r)nrr]nécfm Qg]g-
substituted b)}“‘tﬁ‘ﬂe to three substituents (pref erably zero, one or two
substituents nde 226/ch gﬂ;@

(g Clél); él Zig{??n Fmél?[(c Cﬁ‘)lgluﬁr?/ll ) am ﬁg’w!?gb "’@"4‘3‘%‘%!%%’“’*%5‘ 2&&IHR4

and CO\( 4%R2 and R3 are i ndependent|y sel ected from hydrogen and
(C -C4) aI kyl . O hers-rethp i gp\irigin@hyi i ghendg ) syinidne-2 8 6ligie; conpounds of the

het er oat of ns. ( pr ef G4 SHLY TR PURIL A P PASoB s E0BE 2P B cast one.

car ]E)o Pagf omog)r e:‘Me1 re ?W#hyloﬁdﬁ-é‘i ﬂh@wﬁwﬁméw}ﬂﬁmﬂ;zeﬁﬂﬁﬂws'If\IH2

E)Eje ?54) al )Iég/l ani no, ghﬁ%g-@ ﬁ"‘f’%’”‘ EX%%*%@%QF&&W or --CON(W 2,

pr ef er abI di[(C, - 5-3—yl)-phenoxy)-pynmldme-2 4.6-trione;
5—Methy1-5—(4—(pynm|dm-z-yl)-phenoxy)—pynmtdme-2.4.6—tnone.
5-Methyl-5-(4-(pyrimidin-4-yl)-phenoxy)-pyrimidine-2,4,6-trione;
5-Methyl-5-{4-(pyrazin-3-yl)-phenoxy)-pyrimidine-2,4,6-trione;
5-Methyl-5-(4-(pyrazin4-yl)-phenoxy)-pyrimidine-2,4,6-trione;

30 1,5-Dimethyi-5-(4-{4"-fluorophenylmethoxy)-phenoxy)-pyrimidine-2,4,6-trione;
1-Ethyl, 5-Methyl-5-(4-(4'-fluorophenyimethoxy)-phenoxy)-pyrimidine-2,4,6-trione;
1-(2-methoxyethyl)-5-Methyl-5-(4-(4"-flucrophenylmethoxy)-phenoxy)-pyrimidine-

2,4,6-trione;

1-(2-dimethylamino-ethyl)-5-Methyl-5-(4-(4'- -fluorophenyimethoxy)-phenoxy)-
35  pyrimidine-2,4,6-{rione;



O her enbodi ments of the invention include conmpounds of the fornula I,
wherein at |east one of R2 or R3is (C -¢4)al kyl, optlonally substltuted
with one heteroatom (preferably said 20 he{ eroat orn i s HNigbrigary 2604 npst

preferably -0-), wherein said (C, -C4)al kyl % substituted with one or two

groups independently selected from (C6-C Qaryl or (C2-C, p)heteroaryl.
O her preferred conpounds of the invention include those V\/nerei n:. R is

nmethyl; R2 and R3 a h [ e and Z

(G Cloyaryl: 25 RSB Bt G R rerim ey ao s emBitggen:
Y is oxygen; and.6rine:; (C6- C, o) aryt; R is methyl; R2 and R3 are each
‘hydrogen; X is oxyg r and. Rl is
n-butyl; R2 and R3 g-p‘em%/%}l(l: l%w&r@@ﬂ%’srb%f% emo*ﬁ%@ "é%@?f" idieR45 5
(Cc- 30 C,0) ar‘{/‘E“fSpemflc preferred conpounds of formula | are selected

fromthe grpup conss-gidimein : |
‘4. 6-triune: 5- Vet hyl - 5l (t4 Qémtno 5&%’#‘(}( (4" ﬁﬂl"omﬁﬂ%%om%HM}Mmldm&dﬂ I' 8
uor ophenoxy) - ptH%'?‘?oxy) pyri m di ne-2,4,6-triune; 5-n- But yl

- 5- (4- phenoxy- phen(ch)métudbdyéthﬂ)-&@:@,-ﬂmﬁoﬁh@hﬁlﬁ&ho@ﬁp@n&#‘d&ﬁrﬁdméﬁﬁ d-fione;
=f | uor ophenoxy) - ph 8)61)@ %&% %&H i fi Ll un
5- Met hyl - 5- ( 4- phenyT “¥5FER X dﬁ%@@ew fBe"PWhPi@ﬂﬂwpmiﬁe@adé—tyomm
g-. NNEE Ey: ; E 2 Ehen)j-Etpﬁéﬂéa(«y-)‘luwphdﬁyldieﬂﬁxﬁ?pﬁe&xw-mﬁﬁ?neaﬂm&mone

y enz y rifone,
phar maceutical |y accﬁ@a’gﬁ'gﬂ@g@ﬁ' fﬁﬁ'grlpgh?"yl"&ﬁf?@f)' Pé‘&?ﬁi%m?'%&% HE-5Rent i on
i ncI ude: 5 S-Isopropyi -5—{4-(4-ﬁuorophenylmethoxy)—phenoxy)—pynmrdlne-z4B-trtone.
5- Met hyl - 5- (4- (4' - gk
5~ Nbt hyl - 5- (4- (4 - #ané’%ﬁ"e‘w‘% ARRRRHALLB) Py g 2 d o Bt
5- Met hyl - 5- (4- (4" - é-r( app eﬁm@pnﬁnmmq»mmwmmné; 6-trione;
5- Met hyl - 5- (4-{4' - rmm SROCIMNFIHRAAMEI BN Ery L 4
5- Met hyl - 55 (4- (3 - Ior Jéﬁ% gpﬂa ARG Blerh o gae 2 sodifne:
5- Met hyl - 52 (4-(3' - 812 g‘ﬁ P&ﬁ%’&ﬁ'ﬁ}%@ sriisufone-nyrimidinet2:4.&-frione;
g ngt Ey: 5- (?g 3( ;1t ﬁMemwphweﬁwr)opm@mm)q)mnw@rﬁth@%ygmﬂm@ﬂ &%tﬁe

y - en rim di ne- rione;
5- Met hyl - 5 (4(4 s org myl WQ{WJQQ%W@HW% ox-Aming)-RyTimiding-g46-
5- Met hyl - 5- (4%pRe:_ f | uor o- 2' - chl or o- phenyi net hoxy) - phenoxy) pyrimdine-2,4,6
-trione; 5-{4-(4"-Fluorophenoxy)-phenoxy)-pyrimidine-2,4,6-trione;

20 5—(4-{4'-ChIorophenoxy)-phenoxy)—pyrimidine-z.tl.ﬁ-txione;
S-Methyl-5-(4-(4'-fluorophenyl)-phenoxy)-pyrimidine-2,4,6-trione;
5-Methyl-5—(4-(4'-chlorophenyl)-phenoxy)-pyﬁmidine—2,4,6-trione;
5-Meﬁ1yl~5-(3{4'-ﬂuofophenyl)—phenoxy)-pyrimidine—ZA,6-trione;
S-Methyl-5-(3-(4'-chiarophenyl)-phenoxy)-pyrimidine-2,4 B-trione;

25 S-Methyl-5-(5-(4 fiuorophenoxy)-2-pyridyloxy)-pyrimidine-2,4,6-trione;
5-Methyl-5-(2-(4" -fluorophenoxy)-5-pyridyloxy)-pyrimidine-2,4,6-trione;
5-Meﬂ1yl-5-(3-(4'-fIuorophenoxy)-s-pyrazmyloxy)-pynm!dlne-z 4 .6-trione;
S-Methyl-5-(2-{4'- -fluoraphenoxy)-5-pyrimidyloxy)-pyrimidine-2,4 B-trione;
5-Meﬁ1yl-5—(4~(cydopropylmethoxy)-phenqu)—pynmldme-2.4.6-tnone.

30 S-Memw-5-(4-(cyclobutyimethoxy)-phenoxy)—pyrimidine-2.4.6—trione:
5-Methyl-s-(4-(cyciopentylmethoxy)—phenoxy)-pyrimidine-ZA,G-trione;
5-Methy!-5—(4—(3'—teti'ahydroﬁ.lranylmethoxy)-phenoxy)—pyrimidine-z,4,6-h'ione;
5-Methyl-5—(4—-(4‘-tetrahydropyranyimethoxy)-phenoxy)—pyrimidine—2.4,6-trione; and
S-Met’nyl-5-(4—(N-methyl-a-azetidinylmeﬂ10xy)-phenoxy)—pyﬁmidine—2,4,G-ﬁione;

35 -or pharmaceutically acceptable salts thereof.



15 5-Met hyl -5-(4-(4-chloro -2 -fluoro-phenyi ][rr:t hoxy)2- phenoxy)
pyrimdine-2,4,6-trione; 5-Methyl-5-(4-(4 -fluoro-

- et hyl - phenyi net hoxy) - phenoxy) - pyri m di ne;2, 4, 6- b | one;11 February 2004
5- Met hyl -5-(4-(4'-fluoro-2 o _
-trifluoronethyl - phenyi met hoxy) - phenoxy) - pyri mdine-2,4,6 trione;

5-Met hyl - 5-(4-(4'-fluoro-2'-cycl opropyl - phenyt nmet hoxy) - phenoxy) - pyri m di ne-
S Nt hyl -5 (4 ( pyr {08 BLoB YR RS 821, o Rrangeoy cgmpysiigy o e reatment of

5- Met hyl - 5- ( 48 €andipn %?C‘ctﬁﬂ)ésﬂm ¢ arodp gdnsistrigehantylyis (inpuding diteartrits a6d theuratoid

5- Met hyl - 5- ( 4ar@fﬂilﬁs)§3ihﬁaﬂ{n‘ih1&?’ bbvki Qiseasy! Q:Foﬁ#@@i?é(?\éé.‘e?%ﬂh%@g@ 0&né reép%‘é&:{ biPss

5- Met hyl - 5- (4- (pyridi n-4-yl)-phenoxy) - pyrimdi ne-2, %, -trione; .

5- Met hyl - 5- (4SYTH(AMedi G50y | Jehpien BRSFYCG rRuTeiane diseape AZhpiowes disease, organ

5- Met hyl - 56 ( Atrdrisplentiaxbity) cdctiekih; MBRQRILENorRY AllerficioRBridyflerSershili@\&ncer (such as

5- Met hyl - 5- (4- rimdip-4-vyi)-phenox %tﬂ:{j ri mid ne- 2,4, 6-1 I’II g_ne; |

5- Met hyl - 5- ( 4‘-”%‘%?‘5%% %59 ;5‘)"!“1?5’%\4 S 015!, mer Eancgh lacluding colon cancer,

5- Met hyl - 5- ( 4brpgst aznaer,dung JanobrearaXprpstite bﬁﬁcﬁﬂ a6t Re;rﬁat@;pd_idiib gﬁhﬂ'gnaﬁgies including
1,5-Dimethyl -3-(4-(4-1| yl.oret hoxy) - phenoxy) - pyrim d. . .

i ne- 2, Ze 6- %/r i lg%%ﬁ'a(slqr{gt 'ﬁ@ﬁ%%%f/é?ﬁiﬁ @%e-r%%p'(%s@?qsﬁof’%é’ﬂg'%|q‘F§f'??o>‘?9'5’@'B‘H'§ﬁ6xy)
pyri m di ne- 2, uligsat r pdgoporosis, loosening of artificial joint implants, atherosclerosis (indudir_':g o
L- (2; et hixy eldipboreRubibild rbtuieft abthc afdsHRARREAN SR ArRRORIN bt o

- 21 41 6_t s ; . . . s . . .
2?( 2- di net h;: é:ﬂr‘%i%rﬁﬁ@&w{ gongeatiyhhaartdaiiore, ryacardiphinfaratioy isrekeheststiral isckemiz, yipad 35
pyrim di ne- 2, saufal Episid Gord 1 rﬂ;lneﬁﬂ;tﬁéégfféfaﬁzg(lﬁsorde's (atchltgxanf chronic), autoimmune
;hgg;;? f gs)r/: cﬁ%t&:re#e: &@I\éﬁétga/? ;gléf‘%gé( %}aﬁn‘é&r{g Efiis%gge[, mr?\igraine)./ depression, peripheral
yl ani nonet hyinebropaty, 4 paifi) werebheayyioet Aopsthh @Botfsk) oP Y dghltish N@hancament,
5. (57 ety | STHOOph, etere sclerpsls. il scltosie, eciie. SnGIRSRRESISBASE FiHk MRV ne-
2, 4, 6- tri onedeggnerglionpatingyad twophd _-I'@_al(ng,- bdms, diabetes: cornt-eal scarring, scleritis, AIDS,
=f | uor Ophenylﬁﬁiﬂ%ﬁﬁﬁhm%)dﬁw?lggiﬁb érgctﬁﬁg)% §;§ b’%%ﬁ%:rot inase activi and.otyer, o

- Cycl opr opyl pet hyl -544- (4" -fl uo enyl met XY)-pyrim
t5 r %l)n e propy disease% maracter(uzed by mammalian r%/aprolysin activity in a mammal, including 2 human,

5- Et hyl - 5- ( 4t6ﬁbﬁ§idgl#ﬂrdﬂ‘%2ﬁrw bEBinpaLAY of RARIOKSH o phsFidXeGlichfy alechtaBrelsht MBRor 10
if ;rlrjl)]; l)g%éﬁ;/m %‘hfgié‘%%ﬁ%ﬁﬂm BfP?W%@“Q??PFB’?’P'F F¥TR:  5-1sopropyl
- 5- (4- (4 =f1 uor oplitaptesedttivention e ety toy phidihaielfcaleoinpdsilidn 18N inhibition of
5-1 s0but Y1yl (Greketidflotabb g R Y IR AN i S A e b e dion. ey o O
. mammalian reprolysin (such as aggrecanase or ADAM's TS-1, 10, 12, 15 and 17, most
preferably aggrecanase or ADAM-17) in 2 mammal, including a human, comprising an effective
25  amount of a compound of formulalora pharmaceutically acceptable salt thereof.

The present invention also refates to a method for treating a condition setected from the
group consisting of arthritis (including osteoarthritis and rheumatoid arthritis), inflammatory bowe!
disease, Crohn's disease, emphysema, acute respiratory distress syndrome, asthma, chronic
obstructive pulmonary disease, Alzheimer’s disease, organ fransplant toxicity, cachexia, a!lergié

30  reactions, allergic contact hypersensitivity, cancer (such as tumor invasion, tumor growth, tumor
metastasis, solid fumor cancer including colon cancer, breast cancer, lung cancer and
prostrate cancer and hematopoletic malignancies including leukemias and lymphomas), tissue
ulceration, restenosis, periodontal disease, epidermolysis bullosa, osteoporosis, loosening of
artificial joint implants, atherosclerosis (including atheroscierofic plaque rupture), aortic

35  aneurysm (including abdominal aortic aneurysm and brain aortic aneurysm), congestive heart
failure, myocardial infarction, stroke, cerebral ischemia, head trauma, spinal cord injury, neuro-




5- Met hyl - 5- (4- (4

=f | uor ophenyl net ho) cy) - phenyl t hi 0) - pyri m di ne-2, 4. 6-trione;

5- Met hyl - 5- (4- (4-f 1 uor ophenyl met hoxy) - phenyi,sui f onyl ) - pyirli FrAbAIane 2604 6-tri o
ne; 15 5-Methyl-5-(4-(4

=f | uor ophenyt nmet hoxyj - phenyi sul t oxy) - pyri m di ne-2, 4, 6-tri one;

5- Met hyl -5-(N-4- (4' -1 quor opheny[ net hoxy) - phenyl am no) - pyri m di ne-2, 4, 6-tri o
ne;  5- Met hyl udgdnbrabifet Bibrubks4 i - ; N

=f | uor ophenyl| rrggt ho%%’)x- pherrqyg/}l-s -_(f;la%ﬂ? no) %hyrml‘cr)n GriREmyng Eoqqers, fntington's disease,

5- (4- (4' - FI uof BREATX FSepfe MusTNe. pyearessionn @erdpharab neyropatey, pad( cerebral amyloid

5- (4- (4' - Cnl obsydP2BO X YibotRIpRN @X Yebgmithi BhitinBSTent 4 afivdifchRP S : -

5- Met hyl - 5-(4-%4' -flu rotﬂ%gn | ~ engxi)@Egﬁ%}tdfné@?ﬁ?g@teﬂ 5%8?05[3' multipie

5- Met hyl - 5- (437H°%% rd%ﬁ@ﬁ CFIS FREIEXDINYp JIBFHAT diegeneratian, Gbhasmel; wound healing,

5- Met hyl - 5 ( 3buyrmds, -didbetes o phreeyy lska ReRsdits; YIS, deflbil Csepti L L

5- Met hyl - 5-( 3#%&%&0%?&%&%@-3;%@?%- pyr.i meg, 'neﬁ%?ﬁé%{c{( rd,“gn%g;erﬂseases

5- Met hyl - 5- (5 (4 =t 1 Uor ophenoxyy = PIATEES | - BY i9%eR Giteases4 claragterigert by

>-Methyl -5 E gﬂmizm;an%mm .Q ) Srayrial it PN, iRy S finkeh e said
- yl - 5- -6 i nyl oxy)-pyrimdine-2,4, 6-trione;

5- Met hyl - 5- ( 2- 4m f_#ﬁ% r_opﬁg%xyrg‘{%g'?%é%u@{ %r>§//§rla%?cfefﬁ'cﬁ"yr@9%ﬂt§ﬁ'%sﬁ“rq‘€ﬁ‘éﬁ

5- Met hyl - 5- ( £€EYYelrdmatigsusee Bendiipa.phenoxy) - pyri m di ne- 2, 4, 6-tri one; 30

S- Met hyl -19- ( 4- ( cy ctrmebisnyi BEtAGX Yok Pyt di ne-2. 4. 6-1rione;. ..

5 M Boyee, Soea A e i sl ion e

t hyl - 5-(4-&;&cl pent yl net henoxy)-pyri
5: Met hyl - 5- (£7(E5%tY RIFYERtBS fiesinprdes eresndiion ioivdieh sush tegm appiiiet, beer o ore | 0
ne; symptoms of such disorder or condition. The ferm “reatme ", as used herein, refers to
‘cafl ne- tf 4. gleﬁcftone

5 ety - 5 (e éund 5L SRUNAL QR ATRAER S KhRASTOY) - PYrT

5- Met hyl - 5- (4- ( N- iBehyresGi daetiicti ayo nﬂah@xw)anhwwy&-tﬁyrnl,mﬂmhn@r ég%r i 0
ne; 35 -a§ PhaidiBsEldhhsR! salts.thereof. -11 11 Februar 04
The present invention gﬁgsgyr‘)e%?@%ﬁ?%&gmﬁﬁe&r% iy f'b&?a‘rgo?ﬁ?@ﬁ?i'qnowffé} a he
treat nent of MAVERRHePrAsinslsicdAscatofecaTast ive APABISTTS ON, 92,i 150ariaf 173 plefirdtiy) S

(i ncl udi ng oagdreemeieér AbA-3Rdn LR Ohdudi it i nf Lanmat ary, boviel
di sease, Crohn' %@?gi sease, enghflsema, e{'ghgtéd"?g;"ss@i"}r% %%@prﬁpgf’g'a'g?{m@ﬁcﬁa@rm,
ast hma, chr ofAFTEHER ?'%‘Ie\ﬁé"‘b’l] HBrrapporndset samula Aop & phanpatesticisamegtablosgan 5
transpl ant ttwerepf.ty, cachexia, allergic reactions, allergic contact
hypersengg tivity, tyunor. i nvasion, tunmor growh, tunor

Tﬁgt’&gr (such. as i n ]

metastasls, solid tund Jegl, RYEon fisq, dfciges dsaigpicaliyriabelied qempaundsc aichr arel ung

fanﬁer ~and pié‘i‘tcﬂbtp ¢hosa reited mifdniugan bopor Bikifet Rl b R Mo Stomd 84 Ll'g;'fvlgtfbd by
eukemi as an RRARSAn atbliSHgsUl CeLat ion, restenosis, periodonta

di sease, epi derbrérﬁ)ysi 3 Arbu %s%tgssoésrtfg%sﬁo?%&eé ,"%?E?BEE?W%& BiPmig PISs| ¢fj ragss

j oi nt i npl anf'¥NbesYeEallys tued & ingtufe. ndixadipley dflisatbpe BRE It Bkl FHcdPpRaLe into

rupture), aotdmpouddie et MRENitveRtidnl Hcltle BSOS 3f h%’r%ei:n? Athon, %mggnr.]dox%grll n

25  phosphorous, fluorine and chlorine, such as 2H, H, 3, MC, ¥, 0, 70, 3P, Bp, Bg 18F

and ¥Cl, respectively. Compounds of the present invention, prodrugs thereof, and
pharmaceutically acceptabie salts of said compounds or of said prodrugs which contain the
aforementioned isotopes and/or other isotopes of other atoms are within the scope of this

. invention. Certain isotopically-labelled compounds of the present invention, for example those
30

into which radioactive isotopes such as *H and “C are incorporated, are usefut in drug and/or

substrate fissue distribution assays. Tritiated, i.e., *H, and carbon-14, i.e., ¥C, isotopes are

particularly preferred for their ease of preparation and detectabllity. Further, subsitution with

heavier isotopes such as deuterium, ie.. 2H, can afford certain therapeutic advantages

resulting from greater metabolic stability, for example increased in vivo half-life or reduced
35

dosage requirements and, hence, may be preferred in some circumstances. Isotopically-
labelied cornpounds of Formula 1 of this invention and prodrugs thereof can generally be



aortic aneurysn), congestive heart failure, nmyocardial infarction, stroke,
cerebral ischema, head trauma, spinal cord injury, neuro-degenerative

di sorders (acute and chronic), autoi mune disorders, Hifthebywasn2804li sease,
Par ki nson' s di sease, m graine, depression, .@eripheral neuropathy, pain,
cerebral anyl oid angi opat hy, nootropic or cognition enhancenent, 15
amyotrophic lateral sclerosis, multiple sclerosis, ocular angiogenesis,
corneal injury. macular degeneration, abnornmal wound heati ng, bums

di abetes, conepepseaby bﬁt@ungsalt &el frbfeduts RRclos&LRSHhS So@ﬂi&e' a%dﬁ;P?Plg gyﬁeﬁer
di seases charact | ze rotei nase activity and | seas
characterized BY r{ﬁmloir%ﬁe[?“égjry&”&tluﬁ'”ﬁét’%q"t’ Fv§iiablg isetapically-labelled rasonnt for a
human, conpr i snFigptapicaliyvabelied afageniconpound of formula | or a
pharmaceutically a I her eof 0 ef tive in such treatments
and a phar maceut i cgﬁﬁ?%‘g%%%pgg%% g?sfesépha"?ﬂcﬁ”{?ﬁgg"é?wsm%éﬁ?t?'ﬂﬁg &rogigigs of
rel ates tova peapeinde at theméahgosinveatonfabn ehdvenpasdai memomofﬂrfeahn@@) pidRéritihg
net al | opr ot ei Qﬁs%ﬁﬁrﬂﬁat%ﬁ%é h’ga&@blj &Q\F&QI}Q%IbP%eeﬁhlb C}{lotl)fvegﬁ(lr B@&maFesﬂﬁmﬁs

degradation, aor (b) a manmalian repro suc
TS 1, 10, 12. Rhptenpf memmalian fepﬁ‘?'ﬂflemrmw'nagigmm @ranimgAMMaﬂzﬁc)unuﬂ ol the

mammal , i ncl udérgiad bbkﬁﬁdﬂxnd&é?'fﬂ%dll§lﬁ‘é!nn§@re@54fnﬁ8td &. P;ﬁoﬁoﬂg@ﬂ&{ﬁwg Und

of formula | or_a g? émaceutlcally accept abl e sa
i nvention al s&38f e Egverted diin gipdrugs- Frodaigs r'f&’“ée comeRuniowherein @omemhof acdan

the groupo comesict] orc pélypepﬁdarmam o a6 M&brls gowca@eé b¥ fow)%nﬁdadaamg{aaé{' d
arthritis), i [ g,;gaéo%l&yboweéd eas? a?f di sease senma, acu
respiratory di Stress Syndr omne "Hg‘f plide hop t?f’eﬁt?é"!"?%éﬂni?eh}ﬁmwmlc
di sease, A zh@f:lﬁrtgrOUQSd)f sefalmmdsoofgammﬂa angpt antinot avid Risidies MAGIELHE 20 Rdthrky1 C

30 reactions r er nor
i nvasi onI t urrt)()?éug’fl %%ﬁn& ga&é%mrﬂgfﬁ&? d? § egjl \s/’JoP’y% @g W&%c"é’ﬁg %?PCF"%HF
col on cancer, W@ﬂ%’?“@a’ﬁ@wﬂ'ﬂ?n@emmwmmsmm Bowsthyitistidics momhnalmb-alanme

hemat opoi €8 i cQﬁaha-gmasu adis;| calinng hEHESEE ﬁ'%ﬁl: '

ul cerati on, ﬁft enog tggl’l odontal disease, e ﬁm S @ ?nd ﬁ'%h!"m'"e
ost eopor osi s, 8'6%erﬂ’$fbg fiso igglyderqompgynds Wﬁﬁ'“l%ﬁ’l"&ﬂ?% @B@@m@lﬁ%guﬁdﬁ osad glicyl
(i ncluding at bserasdiichrand covalphtighoaded BN fbve ABEuIdhtsT fHAEIH ' ¥dlg hﬁ%ﬂ-@hﬁg
abdomi nal aor&r%) Wr#/ @ﬁ}nd brain aortic -aneurysn), congestive heart

failure, myocar arcel on, stroke, cerebral ischem a, head traunma,
spinal cord inj uryOﬂﬁe[nfdJnarYSktl]Lm tieedrt wilrapp20iaK mhegmﬁ@bmae oflihe GivelRiich are

(acute argh chgRii 6 h‘eé’th':b(%l BRteE gg%f QF UbSses 1L n lan naweglplf)g'laﬁ'ﬁyaft Wi glso

Par ki nson' s di sease, m grail ne, essi on, pe |p
cerebral amyl FRPEECEls Biablhemysing, bietaogpoundsrof diy imverition ire tieatneztmenttof a specific

anyot rophi c |mieﬁ§ﬁ|mélCﬂ16r&ﬁ1p§undet ine! ﬂven?i&]l %é\ﬁ dpoﬁ-ﬁ:‘ﬁfgrwﬁﬁngérb ﬁgéaSI iR

- coneal injury macg egener ati on, abnor nal I'ng,
di'abet es, conBXFPH ‘éF?‘?"Engeg r el fisease.n] DS, sepsis, septic shock and ot her

di seases char act efdr el troatmentt ofi iieurRitaili | aARRtR! e RPodrids! ofithy gﬁ&%oﬂtrfg}be

di seases ﬁhar&%ﬁeb ‘ﬂ%p# manmal ian reprolysin activity in a

i ncl udi ng~a human, ats Yo @ T st dvhitifgrs; $3ick s enti-TNF monoclonal antibodies
(such as Remicade®) and TNF receptor immunogiobulin molecules (such as Enbrel®), low

dose methotrexate, lefunimide, hydroxychloroquine, d-penicilamine, auranofin or parenteral or
oral goid.

The compounds of the invention can also be used in combination with existing

30 therapeutic agents for the treatment of ostecarthritis. Suitable agents to be used in
combination include standard non-steroidal anti-inflammatory agents (hereinafier NSAID's)

such as piroxicam, diclofenac, propionic acids such as naproxen, fiubiprofen, fenoprofen,
ketoprofen and ibuprofen, fenamates such as mefenamic acid, indomethacin, sulindac,
apazone, pyrazoiones such as phenylbutazone, salicylates such as aspirin, COX-2 inhibitors

35  such as celecoxib, valdecoxib, paracoxib and rofecoxib, analgesics .TD-4, LTB-4 and 510



mammal an anmount of a conmpound of fornmula I or a pharmaceutically

acceptabl e salt thereof effective in treating such a condition. 10 The .
term"treating", as used herein, refers to ggversing, allldwAbaiqrngoos
inhibiting the progress of, or preventing the disorder or condition to

whi ch such term appl i es, or one or nore synptons of such disorder or

condi tion. The tern "treatnent”, as used herein, refers to the act of
treating, as "finh@abhknEas i [ [ese i nvention
also relates to a net hod kﬁ'g%eﬁdhreﬁﬁgﬁ ﬁltrgéﬂ%r %H,?e% m& gi§° BostefidS and
met al | opr ot ej nH¥RIWORG agdsRuEh ﬁ%’ﬁﬁlﬂ%ﬁ%ﬂé’l"ﬁ%% i nvol ved in matrix
degradation, or (b) TAe cB®@ Hb&iﬂtﬂiee FeQbnt ShiknfiG! LEGRRE

TS-1, 10, 12, 15l and 17, g?tg‘fe %B recanasggo?a?sng%l %%?Eh é&nﬁﬁaﬁ%
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t hereof. 20 Thﬁ%@bﬁlﬁés vgn;nl £ al so includes isotopically-[abelle
conmpounds, ich are At PP PEPRose recited in Formula f, but for the
fact that one or nofke a@mwmnda ef tiep;brasmﬂ ilpenticnnmay @fso e L Wbo?r‘idi%{ﬁusn RB&S
or mass numnber t nber usual 'y found
in nature. Exacrfagd[é\fsago sgtgb%@é%at can eﬁr}ehgé’f’ (ﬁal[pécg OWEIRS 2eYHDH SUFH SSof
the invention ﬁtﬁE'F»J@@t?Sstf@'}b@gk%ﬁ H¢9mhcbgem. Angiatérsin2 feceptargmtgoniaty gadplafiet
phosphorous, fdgdrigbi kol Ori ne, such as 2H, 3H, 13C, 14C, '$N, 1SO

170, 31P, 32P, M5, 1SF, and [err]Cl, respectively. Conpounds of the
present |nvention. -B'}ecfﬁ'ml?@'é"dﬁWé%@reseaﬂﬂVEHB%mﬁnalembeca&dlycambla:pﬂoabhh Gt s

of said Conpowgdstsm’uc@fassé\‘ktﬂe E28hd 9Gudt a6 NeertRilhd)] e
i sot opes and/ egi2h )t{]e]_rs_gl soF ;p f ot gr at ons arég \?\nnﬁﬁgmnﬁ'gnsg% g"ﬁlﬁ'tﬁf’
i

i nvention. Cer F5p HERP MARE InRhERSS Freh %ﬁe'ﬁﬂ@ﬁﬁﬂﬂﬂmmﬂ& comP

i n\éeg'z iCon f orinhéitarssiueh Eh@‘améiﬂmzrimlﬂblm , eloparaigé ?ﬁtaké/ mhlt?ﬁ?{: Q?ﬁéﬁ%ﬁ%o%m3H
an ang i NG ru 0 strate tissue

di stribution assaeés? &%3?’ tﬁgﬁﬁ%ﬁﬂj DOpg'IT—\ a?%amt%ﬁ ‘6:‘?“% ors jof peuronia pitric oxide

i sotopes are Spybpdserupt Iaytkdfzéﬂ@ﬁr'&ecﬂﬂﬁgsr stitteias damperif, tpmarcahx.gnmamdors
del ect abi | i typrdBUﬁtbﬂ;ﬂﬁrﬁeor hition with heavier isotopes such as
deuterium i.e. can afford certain therapeutic advant ages resul ting
from greater met ab P COEPYIIP o e persertxinyRKien Finyr aises bel used Wi vombiadtion | witre

o rcunst agges, o aaton ??FT‘E Dol Lo oot da Ayl O Igipi tang

i nventi onagnd pr'(f)ngg%éres?% gﬁgﬁggf' rapamyojn. February 2004 13

PLepg(ed :oy carrig)g out t_he pr mmmm@imﬁbfated}vbﬂlohhe chelrres and{ 0[:)' in
e Exanples -agQ 0 Substitutl a readily ava| abl e

i sot opi cal | y-| abel| gﬁg?%%g@nga}epﬁ 'Pusrzr'{% %F%%?L@alq?&q careopRss of g Brpsent

This inventi ofiveiiieh {niesswiiendsesnditatedibot irl, ZaR', FBrand & ni the feattion [Sehéthé¥and
prodrugs of the discussion that follows is defined as above.



5 conpounds of the fornmula 1. This invention also enconpasses net hods of
treating or preventing disorders that can be treated or prevented by the
i nhibition of matrix netall oproteinases or-gghe i nhi bitildmeoruaaRed i an
reprol ysin conprising adm ni stering prodrugs of compounds of the formula
1. Conpounds of formula | having free am no, am do, hydroxy, sulfonam de or
carboxylic groups can be converted into prodrugs. Prodrugs include
conpounds wherein an amno acid 10 resi &M+ a2 pol ypeptide chain of two
or nore (e.g., two, three or four) am nd acid residues which are
covalently joined through peptide bonds to tee am do, am no, hydroxy or
carboxylic acid groups of conpound® of, fornmula 1. The ami no acid residues
i nclude the 20 naturally occurring no aci ds conmonly desi gnated by
three letter symbols and al so I ngh ~-413 hydroxyprol i ne, hydroxylysine,
denosi ne, isodenosine, 3-nethyl histidijne, norvalin, beta-alanine. 15
ganmma- am nobutyric acid, cftlline, . stei ne, honoserine, ornithine and
met hi oni ne sul fone. Prodrugs aIsoITncI e conmpounds wherei n carbonat es,
car barnates, am des and al kyl esters, which are covalently, bonded to the
above substituents of fornula | through the carbonyl carbon prodrug

sidechain. One of ordinary skill in the art WII| appreciate that the
conmpounds of the invention are 20 useful in treating a diverse array of
di seases. One of ordinary skill in th¢ art will also appreciate that when

usi ng the conpounds of the invention in the treatnent of a specific

di sease that the conpounds of the invention nmay be conbined with various
existing therapeutic agents used for that disease. For the treatnent of

- rheumatoid arthritis, the conpoundscgpf the invention may be 25 conbined

wi th agents such as TNF-a inhibitor ch as ,onti-TNF nonocl onal antibodies
(such as Rem cade[err]) and TNF X ¥robdl i n nol ecul es -(such as
Enbrel[err]), low dose nethotrexate, jl efuni m de, hydroxychl oroqui ne,

d- peni cil am ne, auranofin or parenter or oral gold. The conpounds of the
i nvention can al so be used in conbilnati &h with exi sting 30 therapeutic
agents for the treatnent of osteoarthritis. Suitable agents to be used in
conmbi nation include standard non-stefbidal anti-inflammtory agents
(hereinafter NSAID s) such as piroxicam didofenac, propionic acids such
as naproxen, flubiprofen, fenoprofen, ketoprofen and |buprofen, fenamates
such as nefenam ¢ acid, indonethacin,| sulindac, apazone. pyrazoiones such
as phenyl but azone, salicylates such gs aspirin, COX-2 inhibitors 35 such as
cel ecoxi b, val decoxi b, paracoxib and |rof ecoxi b, anal gesics LTD-4, LTB-4 and
5-L0 -14 11 February 2004 inhibitors,y p38 kinase inhibitors and
intraarticular therapies such as corticosteroids and hyaluronic acids such-
as hyal gan and synvi sc.
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The conpounds of the present invention nmay al so be used in conbination with
anticancer agents such as endostatin and angi ostatin or cytotaxic _drugs.
such as adrianycin, 5 daunonycin, cis-platinum et oposilddebruathF004 axot er e
and al kal oi ds, such as vincristine, and antinmetabolites such as
met hotrexate. The conpounds of the present invention may al so be used in
conbi nation with cardiovascul ar agents such as cal ci um channel bl ockers,
lipid | owering agents such as statins, d!&ﬁégs bet a- bl ockers, Ace
i nhibitors, Angiotensin-2 receptor anta and platelet 10 aggregation
i nhi bitors. The conpounds of the present invention nmay al so be used in
conbination with CNS agents such as antidepressants (such as sertraline),
anti - Par ki nsoni an drugs||(duch as deprenyl, L-dopa, Requip, rapex, MAOB
i nhibitors such as sgl-€grniine and rasagiline, canP inhibif Ngh as
Tasmar, A-2 inhibitors, dppam ne reuptake inhibitors, NVDIA “ant goni sts, 15
‘Ni cotine agoni sts, NK- 24 ?bitors, Dopam ne agoni sts and inhijtors of
neuronal nitric oxide synthase), and anti-Al zheiner's drugb suc® as
donepezil, tacrine, COX-2 inhibitors, propentofylline or netryfonate. The
conpounds of the presentvinven{ion may al so be used in co ihat ¥Bn wi th
ost eopor osi s agents such as rg$b§Lfene, dr ol oxi f ene, Iaipggggfene or
fosomax and 20 i nmunosuppressant rageldts such as FK-506%and rapanyci n.
Det ai |l ed Description of the Inventio QXLQE%QE%HQ eaction Schemne

f the

illustrates the preparation of thel'co nds resent invention
Unl ess otherwi se indicated X, Y, Arferr], Z, R, R2 and R3 in the reaction
Schemes and the discussion that foll os defined-as above. 1 IV I -15
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IX 11 11 February 20Q4 VII 11 February 2004 -7 x1! | RR, A~ NO Ra x R~ {
~O Ar= Y- ZN R31 -18 SCHEME 4 R3 1 1 tl~3 x1v | 11 February 2004 -19
11 February 2004 Scheme 1 refers to the preparation of JdMFOMmRIE26894 t he
formula | in atw step synthesis from congdunds of the fornmula V.
Referring to Scheme 1, a conpound of the fornula | is prepared froma
conpound of the fornmula IV, wherein L' and L2 are | eaving groups such as
nmet hoxy, ethoxy, benzyloxy or chioro, preferably ethoxy, by reaction with a

urea derivative of the 5 fornmula II1: RSGHEME3
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NO NIIl HRa in the presence of a strong base in a polar solvent.
Sui t abl e bases i ncl ude sodi um net hoxi de, sodi um et hoxi de and nag&ifown,
net hoxi de, preferably sodi um et hoxi de. Suitiile sol vent &1 FieReyany cohol s
(such as ethanol) or tetrahydrofuran, preferably absolute ethanol. The 10
aforesaid reaction is conducted at a tenperature of about 20C to about 90C
preferably about 50C to about 65C for a tine period between about 15

m nutes to about 16 hours. The conpound géggﬁkgyla IV is prepared froma
conmpound of forrmula V, wherein L3 is a group such as hal o, :
p-tol yl sul fonyl oxy (OrIs) or nethyl sul fonyloxy (OWs), preferably halo, nobst
preferably chioro or brono, by reactioQ)mjth a conpound of the formula HX
Arferr]-Y-Z 15 in the presence of a ba in pol ar sol vent. Suitable

sol vent s i ncl ude di net hyl f or mam d&,{ cohol s (such as ethanol) or
tetrahydrofuran, preferably ethanol. The aforesaid reaction is conducted
at a tenperature of about 20C to ab 9 referably about 50C to about
65C for a time period between abodi 15‘ni tes to about 16 hours. The
conpounds of the fornmula V can be nmadeRgy net hods well known in the art
such as 20 those described in PCT Patent Publication WO 98158925 or
reviewed in The Organic Chem stry of Dgug Synthesis, D. Lednicer and L. A
M tscher, Volunme 1, pages 167 to 277 and references therein. Each of the
above referenced publications and applj{cations is hereby incorporated by
reference in its entirety. Conpounds of the fornula IIl are conmmercially
ayail abl e or can be made by methods 2% well known to those skilled in the
art. The conpounds of fornula HX-Ar'-d’Z1are comercially avail abl e or can.
be made by nethods well known Hg$fho eRskilled in the art. Schene 2 refers
to the preparation of conpounds NTE Kﬁﬁﬁ£7”ﬁ7721three-step synt hesi s
from conmpounds of the formula VI or] VIl § Referring to Schene 2, a conpound
of the 30 formula I is preparedgﬁaoqh @npound of the formula 1X by
reaction with a suitable base and a suitable al kyl ati ng agent of the
formula Rlerr]L[err] in the presence Rf a solvent. Suitable bases -20 11
February 2004 i ncl ude sodi um hydri de, E$gassiun1carbonate, sodi um
carbonate, triethylamne, pyridine or ri et hanol am ne; nost preferably
sodi um hydri de. Suitable alkylating agents include those wherein L' is
hal o, p-tolylsul fonyloxy (OIs) or nethflsulfonyloxy (Ovs), preferably hal o,
nost ‘




preferably chloro or bronmo; or al kylating agents include such conpounds as
Eshennoser's 5 Salts; epoxides or suitably substituted electrophllc
aziridines. Suitable solvents depend upon _sghe base used HiRPY#Y 284 chosen
from N, N-di met hyl formam de, tetrahydrofuran, acetonitrile and water. The
aforesaid reaction is conducted at a tenperature of about OC to about 30C
preferably about 20C to about 25C for a tinme period between about 15
minutes to about 1scBAlr s e i ok BRAMAEINYr dhBolrRE B kb loltn R

froma compound of the fornula Vill by reaction with a urea o?"b%e%

RO H NIII i rfYPhesisffossespnougds %%ﬁ?rﬁlﬁkﬁ Vb fgtering tﬂas%‘@maﬂ 3 etmpeHed of tie f@lmui%
bases incl ude 1sogteptmRdFid 8 %biiigound SOEE @4 homh&emqmgnma@@hmag{m pRQyi8s
preferably sodi m et oxurjb UI tab!pe soI vents 15 incl ude al coho gsuch as
et hanol ) or té?ef' cﬁr’]B‘f% S?Fy Y Biosh Pirfebly Athete biFaasiasIwith RrEea dereHvasefithe
reaction i & cdmﬂmtatlﬁed at a terrperature of about 20C to about 90C preferably
about 50C to about 65C for a tine perjod hetween about 15 m nutes to about
16 hours. A conpound of the fornmula WRYI ﬁ'ﬂy be prepared froma conpound of
the formula VI, wherein L3 is a |eavingygroup such as hal o,

p-tol yl sul fonyl oxy (OTs) or nethyl sul fcﬁ\l oxy (Qys), 20 preferably halo,
nost preferably chloro, by reaction wit a_donpound of the fornula

HX-Ar' -Y-Z in the presence of a base h aNpoI ar solvent. Suitable bases

i ncl ude sodi um net hoxi de, sodi um et hoxi dé} pot assi um car bonate and sodi um
hydri de; preferably sodi um ethoxide. Suitable solvents include

di_ net hyl f or maifi e PIeBRE of astrertsdiase (remmfxaraglvmu Iitathly bames fretude bgdﬂrrmﬁvamaﬂde.
preferably etRQafigh I ' d of
about 20C to gbout eg{égg%%tlgre er abI y a O(B)(ﬁ? %%8%@8%8@%@ ‘%‘ngé s(%hgﬁt%
period bet weefMCiHR Foohals {§uslit 3ss ehanaliperu tetratygrofioai;: prefenebly eabadliy edizoalt  Jhe
hours. Rea@tleiafeséiﬁréabﬁcﬁaému f

o agare: | aet élé@at #fgqnb%w}éodé'é@&ﬁ ﬁ@‘%dto%“ol.? %ﬁr&@@&y%gout
Al ternatively: ogtﬁﬁm%@f%ﬁ hfnef@emtme&nmmmw tosbp 1pheysar ed from a
compound of the fwﬁérwnﬂmh(rhd oﬁf&niulhﬂVﬁH;ﬁ&;ﬁPéBQroﬁrfa t%nﬁ:Hur{daotPl‘oﬁn@é‘{le\bﬁé%rb dsg

preferably rhpdi. u ceht atﬁ acco rocedure descri

1 SCanpbel 1 B AP TShemmeby oo 4GMek pEies
Conpounds of bdi® rast prafeaabylchlamobrwdmcar@ rexeuatekifi aaéok-npamf REbuRIHEASIY-Y

vel | knowts { o thgagentt kB poal Aileh Sugh Shuefisinglig AstlisnariaE FE
Fornul a VI | n@Sehple (Bich mer eltenal ©o tetiahyproforan, reeferabii @d1aod! [The \ifforesditiaactioh isl |
S thesis, 658cdndiHelat a temperature of about 20°C to about 90°C preferably about 50°C to about 65°C for
a time period between about 15 minutes to about 16 hours.
The compounds of the formula V can be made by methods well known in the art such as
20  those described in PCT Patent Publication WO 98/58925 or reviewed in The Organic
Chemistry of Drug Synthesis, D. Lednicer and L. A Mitscher, Volume 1, pages 167 to 277
and references therein. Each of the above referenced publmhons and applications is hereby
incorporated by reference in its entirety.

Compounds of the formula Hl are commercially available or ¢an be made by methods
25  well known to those skilied in the art. _
The compounds of formula HX-Ar'-Y-Z are commercially available or can be made by
methods well known to those skilled in the art.
Scheme 2 refers to the preparation of compounds of the formula 1 in a three-step
synthesis from compounds of the formula Vi or VIi, Referring to Scheme 2, a compound of the
30  formulaiis prepared from a compound c;f the formula IX by reaction with a suitable base and
a suitable alkylating agent of the formula R'L* in the presence of a soivent. Suitable bases



5 Conpounds of the formula Il are commercially avail able or can be
prepared by nmethods well known to those skilled in the art. Schene 3
refers to the preparation of conpounds of tBg fornula I;1iFEb5eY e ar
those wherein X is oxygen or -OCH2-. Referring to Schenme 3, a conpound of
the formula I may be obtained by al kylation of a conpound of the formula
XI with a suitable phenol of the fornula 10 HOAr'-Y Z according to the

thod of QO . t,i | t .
rsntjl tgbl g al ky&@ggggg%ﬁwaﬁﬁeﬁbé?%ﬂﬂn&% @Wrmﬁm&%rde&ﬂﬁ% r5}’ ygd'ne or
| eavi ng group ¥igERnolaming;anest prefergbly | sodiufmo hydrids.y Syitabls) alisylating t dophis Lindiusiey thozg
(Ovs), prefer ahh&remi‘% néi@%ttotpleeﬁfoﬁylés@ (st)Cé}' étgyi or‘i})id%WoMQ) }Hbi |oe most

sol vent such as N, N-di hyl f trah uran; ace onit
t he presence oP’eff'%biY ?"&QS‘P & B%?%’ §Uéﬁy‘§‘§‘gs‘{9&i‘fﬁ rﬁ‘%‘jﬂ@rﬂ% COppeUNs jag rﬁShenmoser‘S

carbonate, 45 Béltseédiwidaifbﬂﬂutawmﬁét:m@dQ!ec&édhﬁl: RAAGHhET Stabid RElvakLOhpaAd
‘reaction is co d ct ed gf} ggtpﬁé f ab t 0C to about 50C prefer%%r}

about 20C for XCCPHE"SFRPY QTeRde; 5tranygofirany acetagiiile and

Conpounds of t etef. dThmdftﬁres)éid raynobe:s wbﬁ@a:reﬁdatfé Qéﬁa;%aémre%fd&oaﬁ‘ o¢ch% éwuﬂ%bacx
according to th

(1974). 20 Con! ﬁ@heg’f’“*%ﬂecl o?“r?ﬂi %50' & fﬂ%@g‘B% Pﬁ'i'%‘p%ﬁ“é%?"f%be% 15 *E*B%%)t?rﬁpoat 16

t he fornula'Xlﬁmis by reaction with a suitable base, in the presence of a

ent et al0) 5 vorALHERnd e mdt b8 feded Fath s sotbrier atine Bt il by |

hydrl de, pot asteaeion wilh doracihe formuwa hyl ani ne, pyridi ne. triethanol am ne;
nost preferably triethanolamne. Suitable alkytating agents include those
wherein L4 is halo, p-tolylsulfonyl ox@\25/ s) or nethyl sutfonyloxy (Ow),
preferably halo, nost preferably chloroMr brono; or alkylating agents
such as Eshennpbsers Salt epoxides or sui ablé suhptituted el ectrophilic
aziridines. Suitable solvents depend e base used but nay be chosen
from N, N-di met hyl formant de, tetrahydrofurgn, acetonitrile and water. The
aforesaid reaction is conducted at a tempg@ature of about OC to about 30C
preferably about 20C to about 25C for a tine ger[od bet ween about 30 15
mnutes to abdBf'eREessaw € 2 SERRHBRAER a@plat srivenb Syifable bases inckide sdiven wetabXige,
avail abl e or (mmudneeﬂ@ca:ﬁib|ahdpﬁ@ﬁl§§|@|d rhéﬂ’ao:&cféoﬁ%fé‘rkﬁl} lssaiurh rbu&dieeasﬁﬁaaecs%rv@htgg
to the rreggodsncr’ue\élﬁﬁl L_];h n'h Sh r\é g Synt hesis, D.
Ledni cer and R 28 Haye 0 relgan; (greéq-ebl rﬂ?s?“é? &theeles The
cited therei refor@GidSedtioeis zbomnf:ea ath mrﬁd%ﬁahﬁé oPaticat 200 16 hbaR BDeUREEmBY, sbh&
formula 1. m@%aﬁmgﬁﬁjﬁf ur- or. -SCH2-, or their oxidized derivatives
>302, >SO, peRetpy Pefyeqrpbaut S finytes o aBeui A6 Jours04 - 22 4,
such a conpound of A bamgoonchafithe formuty ViNemabbepragsted form | kebnipbini bf @fe foﬁﬁhfaw
pyrim di ne- 2. 4ufirein 12 is a teaving group such as halo, p-tolylsulfonyloxy (OTs) or methyisutfonyloxy (OMs),

' 20  preferably halo, most preferably chioro, by reaction with a compound of the formula HX-Ar'l-Y-Z
in the presence of a base in a polar solvent. Suitable bases include sodiurmn methoxide, sodium
ethoxide, potassium carbonate and sodium hydride; preferably sodium ethoxide. Suitable
solvents include dimethylformamide (DMF), alcohols (such as ethanol) or tetrahydrofuran,
preferably ethanol, The aforesaid reaction is conducted at a temperature of about 20°C to about

25  90°C preferably about 50°C to about 70°C for a time period between about 15 minutes o about
16 hours, preferably about 3 hours. Reactions of this type are further iliustrated by the method of
J. B. Niederl and R. T. Roth, J. Amer. Chem. Soc., 62, 1154 (1940).
Altemnatively, a compound of the formula VI may also be prepared from a compound of
the formula Vil in the presence of a suitable catalyst, preferably modium(ll)acetate according to
30  the procedure described by M. Campbell et al., Aust. J. Chem., 45, 2061 (1992).




trione ring of a conpound of the fornula XI'V (wherein R2 and Ware hydrogen)
with a suitable-.-al-kyl ating agent L3R2 or L3R3 wherein L3 is a | eaving
group such as halo, p-tolylsulfonyloxy (Oks) or nethyl sUfﬁ%ﬁ%%@%OVB)
preferably hal o, nost preferably chioro or bronmo in a suitable 5 sol vent
such as N, N-di net hyl formam de, tetrahydrofuran, acetonitrile in the
presence of a suitable base such as sodi um hydri de, potassium carbonate,

triethylam ne, pyri Safbib &8sl beBinddr
conducted at a tenpg?fg%#ﬁaesg e'fg ergb%ﬂ&eﬁ'j(?agyc prefer able% abgut 0ZrSC

for a tine pern‘eé@{lytmﬂa@eﬁtaaﬁamatepsisr@pm"&wtr@eﬂaﬂsfémell kepwviathose eliaddu g 2rbf

the formula Xl eﬂﬁﬁp[@@onﬂfoﬁz%r&%e%nﬁﬁtgw %p ardd GESSRANGNS tHRfmdthtRl of HBOw.
formula X with_a suitable disulfide of the or mul ae (SAr -Y 2Z2)2 or (SCH2Ar?

Y 2)2 in a suitease st al.ynihesis 6880/ Hs NN di net hyt f or mani de, tetrahydr of ur an,
acetonitrilg Ib n t hecghRRAMCcer elfe Rmuaalilt ag.ul_ eorﬁﬁétetaltys_ﬂﬁ’l?]% ois@d:@: lbmdirgl!_;f]hfécﬂ&y
pot assi um car bon i et an ne, ridjne or triethanol am ne. e

af or esai d reac‘f‘?lg?fﬁ“éeg H% Eﬁeg‘ﬁieﬁaﬁ’ﬁﬁgrature of about 20C to about 70C
preferably about 208zHeow 3aeferame ﬂmprbpniatimto{vearnpcahdwa tié formulalt; drspariicubeb twkse 16
hours. 15 Di s '« SRAL

correspondi ng 9§? ﬁ@ F 9rYa£ Aroscgﬂégggg a r|§ve rr@ %g‘%\gpg
known t o t hoseobddindd bychlkylatiornefta conwmgfrmg fagmulg 3¢ uﬁtbﬁmyiteble@fmnel of the formuta
conmer i al {y gy@hkaty cdafdirﬁgge e Stoﬁb isbs (swémsknqus)%rtd}%amn

skllledlnthe art. The conpounds orrrula are basic in

nature, are caiiiR witghle plsyiating gognt @@emrﬂ'é'a\}a@ﬂéf’ ‘gf“'*‘ﬁﬁffler‘?e?]lea‘é%ﬂ graun Guch
Vﬁrl ous i {lor glaélfy r@t&adoxgtaﬁg'arm&y Q@ngs;r nﬁh’?fﬁﬁl’{bﬁho s$, PréfSrablfHalb, st preferabiy
pnar maceuti ca acce a e mnistratl on

R Tanr e | ol o TBare i 4 itzbiey =ohedl soeh 3ocINLITREV R Pt { Brahiirgforan
fromthe r eactacelonmie»(h ditecprasenae opmannrmaleense sadhl as sodiamdeydtide) petassiunt casirngiatehen

si nply coneer ttnéﬂgﬁa{léu?é dlnp.ao? E’le&%n | iné RE a%?és?ﬁ ng X %gnc}&Xtea BE ?%gﬁ&%m\% th

an al kaline rea subse uen conver e pase'to a

phar maceut i caldf ybcwte"épb alhﬂueﬁtﬁ'cl pdef@:dhly shooh2@5€Ifer.a tlmeam betegtdiaboui NS pinutes tof
the base comaymdgngfsthis invention are readily prepared by treating the
base conpound with a subst antially equival ent anount of the chosen m neral

or organic acid in qu’%@&fs‘h%(fﬂméiﬁtx maydbe reparef drop eqmRoHRsiseof dhe) fandla X

sol vent such mdg»@m@maﬁoﬁfbam&daddaon Méd. ehith,, ﬂevgngmlon of the
sol vent t desire olid salt is obtarr

ed. 30 Tne
prepare t phar macRARRcHas o thedermpiaX may he peerared; |f"PF‘(ﬂ"P°“§’3P‘Eds°fBT afg"ﬁyva&gg
conpounds of triaction ﬂmtumﬂe bese, inthe ﬁemhice of 4 uitable @lyikiing aged 'L and disbivert,

| t I.e., |t t. I h
Py ochl or§ de 0o SuPenraH e HhPl ey 2oy HYREE e 5 BPuee e
phosphat e or dvdrdiepmmhaheparamamt wipthylbmine a tpridind, t iriethenatamine: | ohosti pxea.tdqu
tartrate or b'uﬁeiﬁéna%ﬁe % g?%eﬂét ciuJeth?sre rt=:rrf;1 L‘ug %Q@t E—toly%'étfony!oxy

sacchar ate, benzoate, anesu

1,1' - met h)ﬁ5enéDE$)§Jf mmwwpmw@ms)nmphﬁbw@g) wogatet%ably dﬂoroorbmmo.oralwmmg
agents such as Eshenmosers Salt; epoxides or suitably substituted electrophilic aziridines.

Suitable solvents depend upon the base used but may be chosen from N,N-dimethylformamide,
tetrahydrofuran, acetonitrile and water. The aforesaid reaction is conducted at a temperature of
about 0°C to about 30°C preferably about 20°C to abotst 25°C for a time period between about
30 15 minutes to about 16 hours. |

Compounds of the formula Xil are commercially avaifable or can be easily prepared by
those skilled in the art according to the methods reviewed in The Organic Chemistry of Drug
Synthesis, D. Lednicer and L. A. Mitscher, Voiume 1, pages 167 to 277 and references cited
therein.

35 Scheme 4 refers to the preparation of compounds of the formula I, wherein X is sulfur
or -SCH;-, or their oxidized derivatives >S0,, >S0, -SO,CH,-, -SOCH,-. Refemring to Scheme



11 February 2004 -23 Those conpounds of the fornula | which are also acidic
In nature, are capable of form ng base salts with various

phar macol ogi cal | y acceptabl e cati ons. Exanpl es of such dalfedruamngdidde t he
al kali nmetal or alkaline-earth netal salts _gpd particularly, the sodi um and
potassium salts. These salts are all prepared by conventional techniques.
The chem cal 5 bases which are used as reagents to prepare the
pharmaceutically acceptable base salts of this invention are those which

f or m non-t oxi c4 bage ' hel Al Il c onpounds ..of
formula I. The4s,e noﬁ?‘?g{g?%mbgggé ggrln{ﬂgl?ﬁnag Ib% e%{'rl?gg% a?ﬁ’lralﬂJ\J/ne%If 'ﬁ? %@'@3%2'4'6'
phar macol ogi cal’Py® &K FreamPeindaf therfarmula XY dwiasein B arsR] arerhydregen) with asudtable

magnesi um et calkyldting $Qe@a RS oCER® ety L8 PESRR’ GudPduch ra@%io??—t&lﬁ&ﬂfon
ueous sol ution contarning yf%xé

correspondi ng ic_co unds with an 10 a
desired phar m@?ﬁgﬁﬁ"&eiﬁygy%ggiegp(pgf;p.gr%%ﬁ% o, menicPreferably chiera goreme ing suitable
,rafsm ting §F| Lolvent GWCHSVNME?E@?!%W@N.Y%W%M&Q:déé?&itﬂé ﬁisﬁ%f Fl_'esence of a
ol ut 1 ons. of iR oBY <BF Bs  Solin? R, Mo Pouponiies vibvamna) lidinge or
toget her, and tidteanclamingoTiat afogsdid eeactionsis bridogied &l dltehPraiul 6HABBRTDE o bibksut
Feagents are noar By BolebREtr £ ARG perky Beigoen rbais e reds Bk hoprs.
reaction and maxi néempouadiat theyforults XIVBhEY GEIptaphred SHANRalith cof aliohpbdhdr thire
conpounds 16f QWA : I f r I cal Ly, ept e salts ]
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resul ts fromphaemadeltically unacceptabie salt and then simply convert the latter back o the free base
compaund by treatment with an alkaline reagent, and subsequently convert the free base to a
25 pharmaceutically acceptable acid addition salt. The acid addition salts of thé base
- compounds of this invention are readily prepared by treating the base compound with a
substantially equivalent amount of the chosen mineral or organic acid in an aqueous solvent
medium or in a suitable organic solvent such as methano! or ethanol. Upon careful
evaporation of the solvent, the desired solid salt is obtained.

30 The acids which are used to prepare the pharmaceutically acceptable acid addition
salts of the base compounds of this invention are those which form non-toxic acid addition
salts, i.e. salts containing pharmacologically acceptable anions, such as hydrochioride,
hydrobromide, hydroiodide, nitrate, sulfate or bisulfate, phosphate or acid phosphate, acetate,
lactate, citrate or acid citrate, tartrate or bitartrate, succinate, maleate, fumarate, giuconate,

35  saccharate, benzoate, methanesulfonate and pamoate f.e., 1,1-methylene-bis-{2-hydroxy-3-
naphthoate)] salts.



13/ MWP-1 fluorescence assays described below 35 The ability of coll agenase
inhibitors to inhibit collagenase activity Is well known in the art. The
fol l owi ng assays may be used to Identify matrix netal | oprldiebripag €004

I nhi bitors. 11 February 2004 -24 I|nhibitionzof Human Col | agenase (MWP-1)
Human reconbi nant col | agenase is activated with trypsin. The anount of
trypsinis optimzed for each I ot of collagenase-1 but a typical reaction
uses the following ratio: 5 pg trypsin per 100 jig of coll agenase. The
trypsin and coll agamawcaﬁ;ﬂ)uhagumba&n@ta I REN Brel SIPEAE W QathrB! ard GaPAgtibeS
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Fi nal concent rat i on_of collagenase i n the assay
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control.

for treating diseases characterized by metalioproteinase or the mammalian reprolysin activity
{such as the production of tumor necrosis factbr) is éhown by the following in vitro assay tests.
MMP Assays
_ Coliagenase-3 (matrix metalloproteinase-13) selective inhibitors as used herein refer to
25  agents which exhibit at least a 100 fold selectivity for the inhibition of collagenase-3 enzyme
activity over coliagenase-1 enzyme activity and a potency of less than 100 nM as defined by the
ICs, results from the MMP-13/MMP-1 fuorescence assays described below. Collagenase-3
selective inhibitors can be identified by screening the inhibitars of the present invention through
the MMP-13/MMP-1 fluorescence assays described below and selecting those agents with
30 MMP-13MMMP-1 inhibition IC, ratios of 100 or greater and potency of less than 100 nM.
Non-selective collagenase inhibitors as used herein refer to agents which exhibit less
than a 100 fold selectivity for the inhibition of collagenase-3 enzyme activity over collagenase-1
enzyme activity or a potency of more than 100nM as defined by the IC,, results from the MMP-
13/MMP-1 fiuorescence assays described below.
35 The ability of collagenase inhibitors to inhibit collagenase activity is well known in the
art. The foliowing assays may be used to identify matrix metalloproteinase inhibitors.



If [Cs, s are reported to be less than 0.03 [err]Mthen the inhibitors are
assayed at concentrations of 0.3 M 0.03 MM and 0.003 [1e|E r | M I nhibition
of Gelatinase (MW 2) Human reconbi nant 72 kD gel ati ni séd ( -52‘3,(28%‘} atinise
A) Is activated for 16-18 35 hours with 1 M pam nophenyi-nercuric acetate
(froma freshly prepared 100 nM stock In -25 11 February 2004 0.2 N NaOH)
at 4C, rocking gently. 10 nM di net hyl sul f oxi de stock sol uti ons of
inhibitors are diluted serially in assay buffer (50 MM TRIS, pH 7.5, 200
MM NaCl, 5 mM CaCl 2. 20 txM Zn@hibitasicbfGiuaaiio Cifladertime (fw@le) vol .)) using the
foll owi ng schene: 5&%9:13?11\#' ra*b.lztOlyl - + 121[errTM-~"T.7 [err]M---a 0.12
[err]M Further dilutiohs are Hade > igeﬁa%e'ésa&wtqdoﬁv'#bw&-t P SmoyRof SRS
A i ni num of  f opimizadnior badhdot af@otagatasetitaDS kel RREHorCERD W IR REST & NEd
in each assay. 25;1 grf“ﬁﬁch concentratjon is then added to triplicate
well's of a gl aCIPEEPTelTO B2 B (PIGRNESH 5t INmsin fidhpellagenase arp incihried k segm
vol ume is 190 lempefatisé for dAcemttesahéroa Siveolbldi exBédai {50 mgme &gt lsbytiebin i
further 10 1: 4;gfihdttd Meki - € 30 PM---a 3 pM---) ?3%%-%. o’é&%Mﬁr”psm
etc.). A blank (no enzyne, no inhibitor) and a positive enzyne control

(Wi th enzyme, no i nﬁf%zﬁ‘dwfym%tﬂé na¥)of inpibibgrs arednadde uptin diplethgiaiifoxidé\edd #ah Siflited
enzyne is dil Uhﬁibth@foﬁ&ﬁnd%éﬂqe:i n assay buffer, 25 gL per well is added to
appropriate wells of the mcroplate. Final enzyne concentration in the

assay is 25 ng/nL 18MMr—s4 ROEM A-PiteetMrivi-ei hdeMyselofi@yMie st ock sol ution
of substraie (TeamRie-rhiglditets)or b -OR@&ntrdod 5 Nk ik Sl it €4, i N . ass
buffer to 20 pM Th{q a_ssa%/ IS initiat gd by '%g?t I on 'g%p%l‘ep{? ag’f’mp'aﬁet?ﬂ%d
substrate yi el 3PAd" Picredfior e,y The fedrtongentigicroe! inbibjiav vilibeta a¥edilutiin sftere
zero, fl uor esadditior of &arghing gm_( SuHStrg%.C P&ﬁlvb%ﬁto@(@n%é $ib @'ﬂ)hitbﬁ a;ergg?gb ﬁ\tvﬁél%
t aken and subs[?ﬂbwé_‘go r vaed'Q%? @re t aken _evei%]y fifteen mnutes at room
tenmperature with & Per SEptiaye Bl H0e E1me: " phigidrs)sre sefin weldd D85 at e Reader
w th the gain at 90Cdiagersse-Thdilwedn2g@nyaml ar 281 fslwmmg?ﬂ,ggﬁa@\ﬂas%pmne
and bl ank @re e {1 NE... arly ti oi nt__on e linear part
of this curve rﬁég@'h’g Igéréf' F@%@o%eﬂ?a&g? Q?Oﬁqugﬁ/sgﬂggg?%@y;@@gmii me point for
each conpound at eaRHpstite (PNBPrd-Ghas@ipOyadiepHistalmhys(MIMAHNE ) 66 rhddetagdai 5tmnd
the 25 data t hgRk S¥XameR A= Der . e control (inhibitor
f1 uorescence divi ded b{ﬁsﬁfuor%gchg%g@u%% topg&s?{‘tqﬁ@@ssé'ﬁ - é-gﬁtaf‘ﬁ?y i inifigiey by
Data is plott & addiiphai § n substrata perwellaf thermicrofaros plates igive AtfinSIf coRiRANERN of 10
control. I CJenkd's are defined as the concentration of inhibitor that
gi ves a si 8nal that is 50% of the positive enzyne control.
2 Fluorescence readings (360 nM excitation, 460 nm emission) are taken at time 0 and
then at 20 minute intervals. The assay is conducted at room 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 friplicate determinations is averaged). A time point that provides a good
25  signal (at least five fold over the blank) and that is on a linear part of the curve (usually around
120 minutes) is chosen fo determine IC,, values. The zero time is used as & 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
fiuorescence of collagenase alone x 100). ICs's are determined from the concentration of
30  inhibitor that gives a signal that is 50% of the control. '
IfICg's are reported to be less than 0.03 uM then the inhibitors are assayed at
concentrations of 0.3 M, 0.03 uM, and 0.003 pM.
inhibition of Gelatinase (MMP-2)
Human recombinant 72 kD gelatinase (MMP-2, gelatinase A) is activated for 16-18
35  hours with imM P-aminophenyi-mercuric acetate (from a freshly prepared 100 mM stock in




I nhibition of Stronelysin Activity (MW-3) 30 Human reconbi nant stronelysin
(MWP-3, stronelysin-1) is activated for 20-22 hours with 2 mM

p- ami nophenyl -mercuric acetate (froma fresg%y pr epar ed oteha%i28e& 1n 0.2
N NaOH) at 37C. 10 nM di net hyl sul f oxi de st6Ck sol utions of inhibitors are
diluted serially in assay buffer (50 MM TRI'S, pH 7.5, 150 mM Nadl, 10 nM

CaCl[err] and 0.05% BRI J-35 (vol./vol.)) using 35 the follow ng schene: 11

February 2004 - 0 --a.120 | M - 12i M-r 1. 2pM - -->0. 12pM Furt her
dilutions are r?égﬁ a@%ﬂée%@a?‘gﬁgfgﬁw owing this same scheme. A nini num of
four inhibitor condentadimetngsdifoxide ambk oSN igtitttoResk QiR skrallpas Assay
assay. 25 [err]lL, of._.ea on ratiqn js the dded to triplicate wells
of 5 bl ack 66 VBT G5 BH{ TRfentir 00 it a2 Gt G5GHe S0 et #1dheane iz Bk e
Is 100 [err]L, (vd.ieall)) usingaiesfolladinggrie@é: | nhi bitor are the result of a
further 1 A diluti | . €030, pM---) 3 I1M--- 00,3 JIM--) 0.03 [err]M
etc.). A blank (no gﬁ% 1ﬁ§”MTﬁﬁi1%?‘%"(ﬁ7 1%1'{9“?‘{)88?? e enzyne control
(with enzynme, HAothenkiuliboale made ad secepszey &lieding nhis sampIstitiee. A Adlbimuat &#dour
enzyne is dilu o) n | n. assay buffer 5 [err er we]l is_ added
to 10 appropr fﬂﬁ?g&mcgﬁ%gﬂfg@nghg rOPPEYE. 2E F?’?&‘f%"%%qz'%%blgﬁ?@m bl gheagn
the assay i s 5eonggitration SGhead7EBidad/jo. triflichierwelb/otla bleth 96 wel Udritahtedshiooluor plate.
sol ution of su - - < Lys-Pro-Vai -..

& U N Tr - A o P TR s it 6t W aeirgions stighiie pis g (ot gl e
The assay & i hittdiletiondi-co 30 piMddi-t Beiv o> BB [[M F+1>10.05f uMii die)). el biantb@ibredi@ne, no
yielding a fingk Lan SHB?; e { tioe zero.. .
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and subsequen'iPlic8idi ngs are taken every fifteen mnutes at room

temperature with a R&ﬁr&%@%ﬁiﬁﬁ'le i@hﬂ@ﬁ%&qw[‘@é{kg@%ﬁ;bé}&&r} bs ¥l \B%lﬁi&%d@%at er

with the gain at 90 units. e average va orescence of the enzyne
and bl ank ar e FPEPfigly wels of the migreplatennFipal rgngyme ganagatration imthe assayi isarnghmkt
of this cursre gps4aM)sen for |1 Cw determ nations. The zero 20 tinme point for

h d at di | ptiop j btracted fromthe latter ti i nt and
The data then oxpr st angyblie g Ek splton orablats MearspLo-ontiouDoa

fluorescence dizadeNHDYs dilisoireasannsicpfo JVQM.L TiveCast By i Mzt akition FF@B)uL of
versus, percent of enz

Dot 1 Pl Ot <6hB3 Bl S DB et T bt b .o
si gnal that i siub@Steante rémlingo320 iexditationz PO etrissiohPls. imdfediabiyi Bkén oRd Slbskbhane
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CytoFtuor Multi-Well Piate Reader with the gain at 90 units.
The average value of fluorescence of thé enzyme and blank are plotied versus time.
An early time point on the linear part of this curve is chosen for IC, determinations. The zero
time point for each compound at each dilution is subtracted from the latter ime point and the
25 data then expressed as percent of enzyme control (inhibitor fiuorescence divided by
fluorescence of positive enzyme control x 100). Data is plotted as inhibitor concentration
versus percent of enzyme control. ICg's are defined as thé concentration of inhibitor that
gives a signal that is 50% of the positive enzyme control.
Inhibition of Stromelysin Activity (MMP-3)
30 Human recombinant stromelysin (MMP-3, stromelysin-1) is activated for 20;22 hours
with 2 mM p-aminophenyl-mercuric acetate (from a freshly prepared 100 mM stock in 0.2 N
NaOH) at 37°C. '
10 mM dimethyisulfoxide stock solutions of inhibitors are diluted serially in assay

buffer (50 mM TRIS, pH 7.5, 150 mM NaCl, 10 mM CaCl, and 0.05% BRIJ-35 (vol./vol.)) using
35  the following scheme:




Leu- Dpa- Al a- Arg- NH2 substrate (10 pM under simlar conditions as described
above for the inhibition of human col |l agenase (MWP-1). Human reconbi nant
92 kD gel ati nase (MWP-9, gelatinase B) is activated for 12 ie8HaEY 28 wi t h
1mM p- am nophenyl -nmercuric acetate (froma fggeshly prepared 100 mM stock in
0.2 N NaOH) at 37 C. 10 nM di net hyl sul f oxi de stock sol utions of inhibitors
are diluted serially in assay buffer (50 MM TRIS, pH 7.5, 200 mM NaCdl, 5
mv CaCl 2. 20 pM ZnCl2, 0.02% BRI J-35 (volfvol.)) usi ng the follow ng

scheme: 35 10 MM - - Jr@gm_l\_/,hgnl;@_p_b/l‘z w143 W A4 PM -27 11 February

2004 Further dilutions are nmade as necessar |OWI ng th| S sane schene. A
m ni mum of  f ouFurthhAiytiensy afédT‘ﬁf’@rﬁsr RECEEHRY fo ’@a&lﬁ LHpeaTe arfe Méndro ofrddur

in each assay. @@bier Q:Bnc%ﬁﬁéhon§ R Gk rc@&b&]?td | e rpQr?ﬁ?m@&"ﬂ'?gaéh ?1455# Pbb ﬁt &t each

wells of a black 96 well U-bottomed m crofl uor nal’ assay
vol une is 100 [&Fgntratiqn 'ﬁél}enc?sa%wt%'ﬁtewgllwfﬁMktﬂﬁtvcﬁ" Léda@tomé nrierefyor plate a

further 5 14 dAd &lé |t‘ﬁleﬁ| aéday@olu%@ id #0507 I Mainat concbntatib&y &eliMitiitor dre ftheQe?hith & firther

0.03 FM etc.). k (no enzynme, no inhibitor) and a positive enzyne

control (with eh‘%?ﬁ%‘"“ 8- $h MBS pMare B s 'pﬁéB&iaelM ele.). A bignk (paeazyme, no
Activated enzyngnibier)rddud pdsitive. er&?@e Nhifdt (With @ﬁﬁﬁdé *ﬁanﬁrﬁtEmor)Zée [ ﬂujepﬁsﬁ in

wel |l is added toh{:% propriate wells of the mcroplate. Final enzy
concentration ifP " assay is 25 ng/nL 10 (027 nM. A five mM

di net hyl sul f oxi de stmkatsméwm@m&nﬁteawmd@mw\é& LﬁerLezs-ﬁ. arividiti ed t
Al a- Ar g- NH% IS dllutte || fa@s% buf f er t %}'P'{‘)? he assay |S|n|t|ate 8
addi tion of 50 PR &EIUP paplate; £inA 81" Feqeentrgtign !gstg%@ssay is 60 “9/"“1-
concentrati on dq0.82%HnNM substrate. A O time fl uorescence readi ng (320
excitation; 390 em | en [ea

are taken every flft%%ﬁn%]nMnﬁ 8@5 #0 %rﬁyﬁcé%@%&té}dﬂ"% ?'g“f:’é'igjsp g

Bi osystens Cyt@=NvaTrpMubiliys(@ab)HNHR) Etcﬂuﬁeadasay\bmffea the pgiaIMe&IsséSGs lmial&l by
The average val f r an e

versus tinme. Rg&té‘%f ¥ éotlﬁ_ WQ%&Q&E Ub%Eat%Hp"q‘?l neﬁEall e pary 8 ?cepﬁaﬁrg" 88%\!& F&’Sﬁat&
" chosen for 19 CodM ee @pm ﬂ@aremece rEhding (320]exeitafieri: 1380 eoussieakis imoetistlydakain &RCH
dilution is suBLiRqinlrdatAg: bRalhldery zibé\:ﬁm@megtat H3fh teferdldr i Iiagggpgvye

expressed as pgrcent of enzyne cont r ol uor e cence

f1 uorescence of'95¥H§TS 9@0%1&%’%"\5’6%?\5@ sadanwith thegainati%g uptsot t ed as

| nhi bi tor concent ratlh@avewﬁ\&wé oPfuicPédabncRlof #18 eMEPhCMA iRk arelfidiRl Ldreds ﬁ?ﬁ%
defi ned as the i nhi I that naI that 1s 50%

of the positi v riy?%er ;%%h?)? m%flm?e?{ma iok ‘BBﬁUB’F slmgé%%gr %sosdle erminations. The zero
20 time point for each compound at each dilution is subtracted from the latter time point and the
data then expressed as percent of enzyme confrol {inhibitor fluorescence divided by
fiuorescence of positive enzyme control x 100). Data is plotted as inhibitor concentration
versus percent of enzyme confrol. 1Cg,'s are tefined as the concentration of inhibitor that
gives a signal that is 50% of the positive enzyme control,
25 inhibition of Human 92 kD Gelatinase (MMP-9)

Inhibition of 92 kD gelatinase (MMP-9) activity is assayed using the Mca-Pro-Leu-Gly-
Leu-Dpa-Ala-Arg-NHp substrate (10 uM) under simitar conditions as described above for the
inhibition of human collagenase (MMP-1).

. Human recombinant 92 kD gelatinase (MMP-8, gelatinase B) is activated for 2 hours
30  with 1mM p-aminophenyl-rmercuric acetate {(from a freshiy prepared 100 mM stock in 0.2 N
NaOH) at 37 C.

10 mM dimethylisulfoxide stock solutions of inhibitors are diluted serially in assay
buffer (50 mM TRIS, pH 7.5, 200 mM NaCl, 5 mM CaCly, 20 uM ZnCiz, 0.02% BRIJ-35
(vol.fvol.)) using the following scheme:

35 10 mM— 120 pM—o 12 M- 1.2 pM—— 0.12 uM




25 Human reconbi nant MW-13 is activated with 2 mM APMA ( p-am nophenyi
mercuric acetate) for 1.5 hours, at 37C and is diluted to 400 /m In
assay buffer (50 nM Tris, pH 7.5, 200 HMS%?I um chl ori dé Febryawy ¢804i um
chloride, 20 [err]M zinc chloride, 0.02% bnj Twenty-five mcroliters of
diluted enzyne is added per well of a 96 well mcrofluor plate. The enzyne
Is then diluted in a 1:4 ratio in the assay by the addition of inhibitor

and substrate to giy ncentrat in t assay of 100 ng/m .

10 mM stock sol uti on@r&]1 A"D%’nl%l ? o'lng a7 "er?ﬁstf@rytf] "c’iwllf‘nglFré?rﬂ?/F heef &(’"tﬂ@%(ﬂ’f
then dil uted i rourindityr daténtmatians fprasact bampduhd bietpifoghcd Ui bR 2864y P8 fLQJF each
I nhi bition of l, ( croliters of each

concentration f&gﬁ%ﬂ‘éﬁ@h '&g IIngép d t%h?a\ ’f"ﬁlié\l\ﬁ#bﬁc%ég fbé’m%m'chﬁH%ﬂ plate.
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11 Februaryg20 tfat Cha- s( S(NVA) - NH.)
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i s added t o eadthibiter) land @ positive aanfcymalcomwm ermgmenhdr dinibir) @fe 3o [pRepatd in
Fl uorescence regafidags (360 nM excitation; 450 em ssion) are taken at tine

0 and every 5 mnutes for 1 hour. 5 Positive controls consist of enzyne and
substrate with no i Arlivsiadenzymgisigilitedk o ©Omgimitin afsay suffsst PAt e peRlvl isladded B
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Inhibition of MMP-13
25 Human recombinant MMP-13 is activated with 2 mM APMA (p-aminopheny! mercuric
acetate) for 1.5 hours, at 37°C and is diluted to 400 mg/m! in assay buffer (50 mM Tris, pH 7.5,
200 mM sodium chloride, 5 mM calcium chioride, 20 M zinc chioride, 0.02% brij). Twenty-five
microliters of diluted enzyme is added per well of a 96 well microfiuor plate. The enzyme is then
diluted in a 1:4 ratio in the assay by the addition of inhibitor and subsirate to give a final
30  concentration in the assay of 100 mg/ml.

10 mM stock solutions of inhibitors are made up in dimethyl sulfoxide and then diluted in
assay bufier as per the inhibitor dilution scheme for inhibition of human collagenase (MMP-1):
Twenty-five microliters of each concentration is added in friplicate to the microfiuor plate. The
final concentrations in the assay are 30 M, 3 uM, 0.3 pM, and 0.03 pM.
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proMMP-1 is activated according to the procedures outlined above. The activated MMP-13 or
MMP-1 is diluted to 0.6 ug/ml with buffer ( 50 mM Tris pH 7.5, 150 mM NaCl, 10 mM CaCl, , 1
25  uMZnCl, 0.05% Brij-35, 0.02% sodium azide).
Stock solutions of test compound (1 O0mM} in dimethylsuifoxide are prepared.

Dilutions of the test compounds in the Tris buffer, above, are made fo 0.2, 2.0, 20, 200, 2000
and 20000 nM.

100 ul of appropriate drug ditution and 1 00 pt of diluted enzyme are pipetted into wells

30 of a 96 well piate containing collagen films iabeled with “C-collagen. The final enzyme
concentration is 0.3 pg/ml while the final drug concentration is 0.1, 1.0, 10, 160, 1000 nM.

Each drug concentration and control is analyzed in triplicate. Triplicate controls are also run

for the condifions in which no enzyme is present and for enzyme in the absence of any
compound.
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25 Two variations of this assay have been used to assay compounds. Both variations
give similar data. The two variations are described below:
Variation 1
Three plugs of bovine nasa! cartilage (approximately 2 mm diameter x 1.5 mm iong)
are placed into each well of a 24 well tissue culture plate. One mi of serumiess medium is
30  then added to each well. Compounds are prepared as 10 mM stock soiutions in DMSO and
then diluted appropriately in serumless medium to final concentrations, e.g., 50, 500 and 5000
nM. Each concentration is assayed in triplicate. .
Human recombinant IiL-1a (Sng/mL) (IL-1) is added to triplicate control wells and to
each weli containing drug: Triplicate control wells are aiso set up in which neither drug nor IL-
35 1areadded. The medium is removed and fresh medium containing IL-1 and the appropriate
drug concentrations is added on days 6, 12, 18 and 24 or every 3 - 4 days if necessary. The
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inhibition of TNF Production
The ability of the compounds or the pharmaceutically acceptable salts 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 Monocyte Assay
Human mononuciear cells were isolated from anti-coagulated humaﬁ blood using a one-
step Ficoll-hypaque separation technique. (2) The mononuclear cells were washed three times
in Hanks balanced salt solution (HBSS) with divalent cations and resuspended to a density of 2
x 10° /ml 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 fotal cells in these
preparations.

25

30

180 pl of the cell suspension was aliquoted into flat bottorn 96 well plates (Cbstar).
35  Additions of compounds and LPS (100 ng/ml final concentration) gave a final volume of 200 pl.
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500 nM, and 50 nM.

Aspirate final wash from wells and add 50 ul of compound from

above dilutions to 450 ul of IL-1 media in appropriate wells of the

48 well plates.

Final compound concentrations equat 500 nM, 50 nM, and 5 ni.
All samples completed in triplicate with Control and IL-1 alone
samples on each plate. '

15
Piates are labeled and only the interior 24 wells of the plate are used. On one of the
plates, several columns are designated as IL-1 (no drug) and Control (no IL-1, no drug).
These control columns are periodically counted fo monitor 355-proteoglycan release. Control
and IL-1 media are addeq to wells (450 ul) followed by compound (50 ul) so as to initiate the

20 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 contro! media) as
assessed by liquid scintiliation counting (LSC) of media samples, the assay is terminated (9-
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matter or dy&€laligpipteinagesseys mermnelied rem‘nlw‘»lrsla‘ yariegv efrebhadntiorias Rk gy b@qg&;s

as wel |, togefcme;hgw-at %a@d@&l%uﬁﬂé\&n% '?‘é%?‘%' ﬁs%tag%egg)yhenen rﬁ%col
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25  responsible for administration will, in any event, determine the epprcprxate dose for the individual
subject.

The compounds of the present invention can be admiinistered in a wide variety of
different dosage forms, in general, the therapeutically effective compounds of this invention are
present in such dosage forms at concentration levels ranging from about 5.0% to about 70% by

30  weight.

For oral administration, tablets confaining various excipients such as microcrystaliine
cellulose, sodium citrate, calcium carbonate, dicalcium phosphate and glycine may be employed
along with various disintegrants such as starch (and preferably com, potato or tapioca starch),
alginic acid and certain complex silicates, together with granulation binders [ike

7 35  polyvinylpymolidone, sucrose, gelation and acacia. Additionally, lubricating agents such as
magnesium stearate, sodium lauryl sulfate and tale are often very useful for tabletting purposes.



aqueous propyl ene glycol may be enpl oyed. The aqueous sol utions should be
suitably adjusted and buffered, preferably at a pH of greater than 8, if
necessary and the liquid diluent first rendgsed isotonid.F 28@heous
solutions are suitable intravenous injection purposes. The 15 oily
solutions are suitable for intraarticular, intranuscular and subcutaneous
I njection purposes. The preparation of all these solutions under sterile

conditions isr i e i . r ex:) hnj S..
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: For intranasal administration or administration by inhalation, the active compounds of
25  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 pafient or as an aerosol spray
presentation from a pressurized container or a nebuiizer, with the use of a suitable propetiant,
€.9., dichiorodifiuoromethane, trichlorofiuoromethane, ~dichlorotetrafiuoroethane, carbon
dioxide or other suitable gas. In the case of a pressurized aerosol, the dosage unit may be
30  determined by providing a valve ta deliver a metered amount. The pressurized container or
nebutizer may contain a solution or suspension of the active compound. Capsules and
cariridges (made, for example, from gelatin) for use in an inhaler or insufflator may be
formulated containing a powder mix of a compound of the invention and a suitable powder
base such as lactose or starch.
35 The following Examples itlustrate the preparation of the compounds of the present
invention. Melting points are uncorrected. NMR data are reported in parts per miflion (56) and




EXAMPLE 1: 10 5-Meth, 5- 4- heno - heno pyrimdine-2,4,6-trione. I H
Sodi um (190ng, 8.26mMV) was slowy and carefully added to absol ute et hanol
(25mL) and stirred until the sol ution was honogeneous. UrleePryayghy
10.32mM) was added and the mixture stirred=for 30 minutes. A solution of
di et hyl - 2- et hyl - 2- (4 - phenoxy- phenoxy) mal onate 15 (1.48gm 4.13nM in
absol ute et hanol (25nl) was added dropwi se and the resultant m xture

heat ed under r ours). The reaction was allowed to cool to room
t enper at ur e, g%%g%f%%{‘ %&' {oot)’ﬁrcg?Htég’émd?ﬁf Pen fremolie Papwptensayent (dapteriogiaroferm

100m ) and watustesg vthemise. spEhiged)a iblan t bdi £ 3
( ) t ge. sp Jaqmehiciblay ffenidafers QR \rﬁlﬂoutjﬁrfr%gh{u;ﬂféaqcﬁm

pHL wi th aqueougqd NedACl acte ith ethyl acetate (3 e
conbi ned organic ex{ér?g(t:? Z&%gf%Sfé?apedglgenerfgﬁa&néé‘f'ﬂffﬁeg’éﬂfqrﬁ‘ﬁ@'dzo Ehvgmappraphy
filtered and eVepBriacelmn shmatugsphy Phrormes ubihgB2-63Miirh €l WE QIhd MScuted under

crystallized i@ ' ' taq.gi ve the target conpound as a

white crystall inn%?nrg? estirErlzelt (lﬂé{é(n %gonngé?&égﬁedgg%qgﬁxg&‘s %?P"h‘?{zﬂ gnt tempgialusg refers to

EXAVPLES 2 TO $UER dhpiibRonsadgeqys reagiicesweredutbyndar ainiticger apiospieiel foe chitvehidate

descri bed abovenewaepimize fielibatc : ,

di ethyl - 2- et hyl 2 q%'ﬁeﬁ'gxy- phenoxy) e onare wee 1ePl B¢BEHIeas el = rotary
u g

appropriately 5 ? H¥F%al onate. In the table that follows, Me is

methyl, Bu in n-butyl, Ex. No. is Exanplggamdggiier, and mz is a | ow
| 2 345 H Structure

resol ution | ecul ag ,j i,ght. -35 Tabl'e T EX:- No.
1410 .AE-MGWW. \eﬁh E‘?Jhenoxy-p‘llswnozncy)-;:)yn'miciine-2,4,6-trif:me.

mz 325.2 367.3 3433
; o
e .
H\N&OO
Ak LU
H

Sodium (190mg, 8.26mM) was slowly and carefully added to absolute ethanol (25mi)
and stirred until the solution was homogeneous. Urea (620mg, 10.32mM) was added and the
mixture stirred for 30 minutes. A solution of diethyl-2-meﬂ1yl—2—{4'-phenoxy-phenoxy)malonate

| 15 (1.48gm, 4.13mM) in absolute ethanol (25ml) was added dropwise and the resultant mixture

heated under refiux (6 hours). The reaction was allowed to cool to room temperature,

evaporated fo dryness and paritioned between ethylacetate (1 00ml) and water (100ml). The

aqueous layer was separated, acidified to pH1 with aqueous 1N HC! and extracted with ethyi

acetate (3 x 100ml). The combined organic extracts were dried over magnesium sulfate

20 (MgS04), filtered and evaporated to dryness. The resultant white powder was crystallized

from hot methylene chioride to give the target compound as a white crystalline material

(310mg; see Table 1 for analytical data),

EXAMPLES 2 TO 9

Examples 2-9 were Prepared by a similar procedure to that described above except

25  that dieﬂ1yl-2-methyl—2—(4'—phenoxy-phenoxy)malonate was replaced with the appropriately

substituted malonate. In the table that follows, Me is methyl, Bu in n-butyl, Ex. No. is Example
Number, and m/z is a low resolution molecular ion weight.




385.2 309.3 11 February 2004 NWVR data (400MHz) S (d6- acetone) 1.95
(s,3H); 2.85 (s, br; 2H; 6.85-7.00 (m 6H); 7.05 (m ;. 7.30-7.35
(m 2H). S (do-acetone); 0.95 (t, 3H); 1.4@s(m 2H); 1“5%9bwﬁry21194 225
(m 2H); 2.85 (s, br, 2H); 6.82-7.00 (m ©6H); 7.05 (m | H; 7.10-7.15
(m 2H). S (d6 acetone); 1.95 (s,3H); 2.85 (s, br, 2H); 6.85-7.00 (m
6H), 7.10-7.15 9m 2H). S (do acetone); 0.95 (t, 3H); 1.40 (m 2H); 1.55
(m 2H); 2.25 (m 2H); 2.85 (s, br, 2H) 7a6r&2-7.00 (m 6H), 7.10-7.15
(m 2H). 8 (d6-acetone); 1.97 (s. 3H); 2790 (s, br, 2H); 6.75-6.78 (dd,
1H); 7.061-7.067 (m | H); 7.27-7A6 (m 5H); 7.57 - 7.59 (d,

Ex. Structure miz NMR data Melting
No. (400MHz) Point
1 3252 | & (d°-acetone); 1.95 i82

{(s,3H); 2.85 (s, br,
)\ @\ /@ 2H); 6.85-7.00 (m,
6H); 7.05 (m, 1H);

7.30-7.35 (m, 2H).
367.3 | & (d®-acetone); 0.95 59-60

Bu
ey o] (t, 3H); 1.40 (m, 2H);
4[\ /@ 1.55 {m, 2H); 2.25
07 *N” 0 o
H

-2

ol I

{m, 2H); 2.85 (s, br,
2H); 6.82-7.00 (m,
6H); 7.05 (m, 1H);
7.10-7.15 (m, 2H).
3 [8) Me 3432 | & (d°-acetone); 1.85 187-8
H\N&OO /@/’ : (s,3H); 2.85 (s, br,
5 )\N 5 PN 2H), 6.85-7.00 (m,
!'I-I 6H), 7.10-7.15 9m,
2H).
4 0 Bu 385.2 | 5 (d®-acetone); 0.95 183

H\N o F {t, 3H); 1.40 (m, 2H);
)\ 1.55 (m, 2H); 2.25
(o) ril o] (o}
H

(m, 2H}); 2.85 (s, br,
2H); 6.82-7.00 (m,
6H), 7.10-7.15 (m,
2H),

5 o 309.3 | & (d*-acetone); 1.97 175
- Me O (s. 3H): 2.90 (s, br,
)\ O 2H); 6.75-6.78 {dd,
07 "o 1H); 7.061-7.067 (m,
H

1H); 7.27-7.46 (m,
5H); 7.57 - 7.59 (d,
2H).




[ [ - - Ex. No. Structure nmz 6
. Meltin Point vC 182 59-60 187-9 183 175 -36 _
%H)L. 309. 3 839. 1 11 February 2004 NMR gzzat a( (4320NHZ?VEI5t i(ﬁgz-e%(’;grgggé% 1.95
s, 3H); 6.86-6.89 (dd, | H,; 7.27-7. 85- : _
(200-25')2 8 (d6-acetone); 1.88 (s, 3H); 5.03 (s, 2H), 6.77-6.91 (m 4H);
7.30-7.45 (m 5H). Preparation 1:

Ex. Structure m/'z NMR data Meiting
No. (400MHz) Point
°C
6 O M 309.3 | 5 (d®-acetone); 1.95 | 200-202
e
H\N O (s, 3H); 6.86-6.89
J\ O (ad, 1H); 7.27-7.62
0] l}l @) ' (m, 8H).
H
7 339.1 { & (d®-acetone); 1.88 -

o)
Meo
HN (s, 3H); 5.03 (s, 2H),
A 6.77-6.91 (m, 4H);
°° N o 0/\6 7.30-7.45 (m, 5H),
/

Preparation 1:
Diethyl-2-n-butyl, 2-(4’-phenoxy-phenoxy)malonate

O
0 , |
easle
EtO O o

5 Sodium {112mg) was added slowly and carefully to absolute ethanal {25ml) and
stired until a homogeneous solution was observed. 4-phenoxyphenol {910mg) (Aldrich
Chemical Company) was added slowly and the resultant mixture stirred (30min, room

temperature); diethyi-a-bromo-g-n-butyl-malonate (1 44gm) (See Preparation 3) in absolute
ethanol (25ml) was added dropwise and the resultant mixture heated to reflux (Thour), The .
10 reaction mixture was cooled to room temperature, evaporated to dryness and partitioned
between ethyi acetate (100ml) and water (100ml). The organic layer was separated, washed
“with water (3x100ml), dried (magnesium suifate), filtered and evaporated to give the desired
compound as a clear oil (1.82gm). 'H NMR (CDCL): 6 = 0.85-0.88 {t, 3H); 1.21-1.25 (t, 6H);
‘ 1.31-1.39 (m, 4H); 2.2- 2.27 (m, 2H); 4.234.28 (q. 4H); 6.80- 6.95 (m, 6H); 7.03- 7.08 (1, 1H);
15 725.7.31 (g, 2H); miz = 401 (M").



Dieth E 2-n-bu E, 2 4'-heno -heno nmal onate S Sodium (112ng) was added
slowy and carefully to absolute ethanol (25m) and stirred until a
honbgeneous sol uti on was observed. 4-phenoxyphenol (910dg)Febpiady 244

Chem cal Conpany) was added slowy and the 3sultant m xture stirred

(30m n, room tenperature); diethyl-[err]-bronmo-[err]-n_butyl-nalonate
(1.44gm (See Preparation 3) in absolute ethanol (25m ) was added dropw se
and the resultant m xture heated to reflux (1hour). The 10 reaction m xture
was cooled to roomtenperature, evapor am ieryness and partitioned

bet ween et hyl acetate (100nhjet q §el @yer was
separated, washed w th watert X ; ot f at e) ,

filtered and evaporated to gi ve th sired corrpound as a clear oil
(1.82gm. 'H NWVR (CDCI 3) 8 0. 85- 3H) ; 121 125 (t, 6H)
1.31-1.39 (m 4H); 2.2- 227('Et0 (q, 6.80- 6.95 (m
6H); 7.03- 7.08 (t, 1 H; 1(|\/b) 11
February 2004 -37 Preparation 2 (27
2- (4' - phenoxy- phenoxy) nmal onat e Et@ Et O i Q)] - --0 Sodi um
(112mg) was added slgpshbh BSmEPKES Hhded &wg%e'&ﬁ ngttb%g’dumé% é%gg h
stirred until a_ho neous sol ution was observe enox noI ony
(Aldrich Ch m SHF Jgﬁﬂﬁéhﬁ??“‘&%ﬁ&ﬁ%d%@ﬂo‘WSyowedh&H*@@qml‘@nd (@il dmair (a,mdnch

stirred (30 ni muém&ar ccmmany)t WAPSIdRE Yoy arfdl BE heduttant mirie -sAndE n%sb%inﬂ@é 3@65{3

1.23 Al d te_et hanol
G opane St HEEERFE SRR mely ot 6725 (e Epomen Carsacy)

m xture vvazI anbmhté eﬂﬁommesrelmmsaéddgdé ,dr@)mgérﬁlt 9 k&sltgﬂg?’nlﬂﬁﬁnﬁe ﬂéﬁieé—@o reflux
partitioned be m) .an ter (1 Teor ani c

| ayer was (E;t%?@ %L h%g%'ﬁérﬁ wﬁtcgf"eéé& SPeERM % £V ess and
sul fate), ‘P I tE?f@ttPnaﬁcbeéwpoﬂaxl eatetateo (100md) Bhe whiai (1ednt).oma§)wrgtniesiagerc mesr

2' |24( i ggg?)q iél?;)a @Q@d%)nn v.%ter (%xﬂé&nl%%gﬁé l‘[}aggtgl m s&l?@ ﬁ(t%re%%kg] eygoqrted
2H); mz = 359 s('wﬂ#pe d&%emmmmégs eneleardil rﬁg4$gmds§1 coniCRChE @ 5 h25-428 &, BH);

were prepared yugi nsgs 181200%0%q, 4P 6197 Im! G-yt 7 =
(preparations #@a@g start?ng rom-t heigppr’op%gt@gﬁﬁhg%%o@gg’zmy%
mal onate and t roprlate phenol. In the table that follows, M is

met hyl anth Et i s eMbihates including those contained in Table 2 were prepared using analogous

procedures to those described above (preparations 1 and 2) starting from the appropriate a-

bromo, a-alkyl malonate and the appropriate phenol. In the table that follows, Me is methyl
and Et is ethyl.



Structure 11 February 2004 -38 Table 2 "H NVR 8 (d6-acetone); 1.19- 1.23

(t, 6H; 1.64 (s, 3H); 4.19-4.24 (q, 4H); 6.90-7.14 (m 9H). 86d3 -
chloroforn); 0.86-0.88 (t, 3H); 1.21-1.23 (t, 6H); 125-11Febgugi20d4) ;
2.18-2.22 (m 2H);.4.20 -- 4.25 (g, 4H); 6.-8%-7.00 (m 8H). 8
(d6-acetone); 1.19- 123 (t, 6H); 1.75 (s, 3H); 424-429 (gq. 4H); 6.95 -
7.63 (m 9H). 5 (d6 acetone); 1.19- 1.22 (t, 6H); 1.72 (s, 3H); 4.23-4.26
6.89 - 7.60 (m 9H). mz 377.2 419.3 343.3 343.3 a | 1 February

(q, 4H);
2004 -39 Preparation 3. Diethyl-[err]-broffeblk@rr]-n-butyl mal onate EtO -- M

Structure THNMR iz
5 (d°-acetone); 1.19-

o)
Me '
O { 0O F | 1.23 (t, 6H); 1.64 (s, 3H); 377.2
Q/ 4.19-4.24 (q, 4H); 6.90-7.14
Et0” ~O (o) ' (m, 9H).

8 (d® - chioroform);
0.86-0.88 {t, 3H); 1.21-1.23 419.3
(t, 6H); 1.25-1.38 {m, 4H);

Me
O
O F
Et0O” Yo o 4.25 (q, 4H), 6.80-7.00 (m,

8H).

o 8 (d°-acetone); 1.19-
Meo O 123 (4 6H); 175 (s, 3H): | 343.3
Eto/ut\t 4.24-4.29 (q, 4H): 6.95 - 7.63
(m, 9H).
EtO O

& (d*-acetone); 1.19-

0
Meo : 129
=16 {t. 6H); 1.72 (s, 3H);
| 4.23-4.26 (q, 4H); 6.89 - 7.60
_ Et0” Y0 O (m, OH).

3433




r EtOO Diethyl-n-butyl mal onate (32.2gn) was dissol ved in nethyl ene
chloride (200m) and 5 treated, dropwi se. with a solution of brom ne
(24.0gn) dissolved in nethylene chloride (25m). The reSureRaRYPU ure was
stirred (1 hour, room tenperature) whereupo¥f-an orange col oration

persi sted. The sol vent was renoved under vacuum and the residue distilled
under high vacuumto give the desired product as a clear oil (boiling

poi nt tenperature 105C to 110C, 36. Ogrp "HNWR (CDCl[err]): S = 0.89-0.92
(t, 3H); 1.25-129(t, 6H); 1.35-1.37 (mErgpgrationP- 2 26 10 (m 2H);

4.23-4.29 (q, 4H); mz = 295 anql_),.;{ |_G(_Mo)m_a_ 4C ALMR A conpound of the
formula O ' R 11 February 2004 i s hydrogen,

(C1-C4) perfluoroal kyl, (C, -C8)al kyt "or (C3- fedoal kyl , wherein 5 said

(C, -CB)al kyl or (C3-Cs)cydoat kyl may optionallly contain one to three

het eroatorns independently selected frofd en, >NR5 and sul fur, wherein

said (Cl-CB)al kyt or (C3- CB)cydoal kyl I @0 optionally be substituted

by one to two substituents independepid Cted from (C -C4)al kyl,

(C6-Csa)aryl, (C2-C fl)heteroaryl, OH, .| (C1l-C4)al kyl am no, di[(Cl-

C4) al kyi j am no, (C3-Ca)cydoal kyl am no, écydoal kyl (Ct- C4) al kyl ami no,

(C-Qal koxy, 10 CONH2, - CONHR4, - CON 2, &and (C -CC)cycl oal kyi, wherein

said (C3-C6)cydoal k»dthymwutymmcsna@ b ¥oRPRb&ig r

i ndependeng |y, §§%5"%c froI >NR5' g(%\;br%nian 4"35@?&' iBm en%dd’&gg r(%&ﬁ?nl) and

i ndependent | y Sef 8¢t RYSEr A HSAHIGR SFPreming (24.Qom)lisiselyed invweshyisng chlafidk (@Shi).

C4)al kyl may &fn tesuitant mixponeas mn@amﬁaei,ma RRUrS c\%ﬁ bk %ﬁgﬁe%{ﬁ@'@ .
ona y

or sul fur, wh rra alsootl be s
(C6-C, Oaryl, %%2@%13@%30&%&@ T vaguumy, @“d@s Waﬁﬁﬁf@ under high

di [ (C, - C4)al k\;ﬂcf'@rmtwe (re3ieSedpyatna m ol o6y Sobh RRALI05 G 1o 1100,

4) al kyl 4 doal | aid
(CéaCeglcagogﬁsyé %N?W b 85D %ﬁﬁ%géa%&?%)éﬁ?%e%‘; Wd@hﬁﬁ;lggﬂiwlt ed

from >NR5'C oxirly€H): 4r23<4A% (ard4H)pmizs= 298 ait2sd (MH)om t he group consisting of
oxygen, sulfur >S02, >S=0 >NR4, -CH20O, - OCH2-1 -CH2S-, -CH2(S=O -
_CH2SOR-. -SCH2-. -SOCH2-, -SORCH2-, -N(R)CH2-, -CH2N(R4)-, 20 - N(R4) SR-
and - SO2N(R ) -;




i is i sel ected from hydrogen and
(RQ m(;i; :YE;I I t Rgc\(/:\z(rafel/Zrl in?egg(r:lgtragt : g | ndependent |y selﬁcg_%(}lngr;(é&m
hydr ogen, (Cl-C4)al kyl, (C6- Cao)aryl, .(CZ- Gp) heterogr]}/ " m the roup’
-CONHR4, -CON(R h and (C3-C6)cycloal kyl; Y i isige‘)l eg}\la rzg -CHZ-g e ey
e D & b ™ Ghsp. | adh- e .sean e
coNi, cude; Giol NG m gl ke i (@Gaia o
o clvien Bl (0Bl sriroteallupn oS lnerln ey o o
el kg o op onal 1 be s ol s by s o arps Thaspendent | ol ot
fom ox ’ i ’ ' carbon atons capable of formng
.ggt QSS?L : gnzrbgglnéuwdogg ?gyt ﬁ‘; egheer ng nent Srggﬁﬁpﬁndent ly selected from
(c s ) per 1 uor oz?l_li(yl( (C):):I(.yC4% A k>C/3|4) al kyl qu!o glj;130( G- e} cycl oal kyl oxy; 5 or
a ioha’r-r_raceut ically accepi able salt thepeof. 2. é Czﬁggunouﬁgcggcgpgi ng to
055 Vi R oo g Do 9
claim 2, wh&ressd >¢Ci1-v85)§luglrlf ¢H (C aﬁ%d?‘%?yei‘)ﬁ%g@s ’ogr@{ oqu't_?Z %Crga) tetgreatoms
TN G, ROBERRE Foetes i pdsnc PR s ofterck fid- (0 RupEZor (T,
- SO2N( R4) - 7 fe)cysivpleyl miayaaie® rodiida@liyt Be %bgéhgle%Ab%"gﬁn% g% %&f asg%g?laﬁt% gﬁlc{eggﬁ@g&ynm’
3" et i n v | S RITE R, (e, & GubrostsORA Nk -Comiion
A compound accompRgnTe. ebanydsaitanin, "(CEORy RO g U Loy, -
uherein v 15’ abont oRyben. vy oo, (P BBE theeea Crompesn may
A g::)rGr;) ound ac C@Bmaﬂ%cqnglthqng IO D helgreatamsindeperdentlysetedied Gy RIRS, diideh\dhd satfati2
R? and R® are independently selected from hydrogen or (C,-C,)alkyl; wherein said (C,-
C.)alkyl may optionally contain one heteroatomn selected from oxygen, >NR® or sulfur; wherein |
said (C,-C,)alkyl may also optionally be substituted by (Ce-Cyo)aryl, (Co-Cip)heteroaryl, OH, NH,,
15 (C,-C,)alkytamino, dif(C,-C,)alkyllamino, (C;-C,)cycloalkylamino.' (Cy-Cs)eycloalkyl(C.-
Calkylamino, (C,-C,)alkoxy, ~CON(R*), or (C+-Cy)cycioalkyl; wherein said (C+-Cy)ecycloalkyi
may contain one or two heteroatoms independently selected from >NRS, oxygen or stifur;
X is selected from the group consisting of oxygen, sulfur, >50,, >8=0, >NR*, -CH,0-, -
OCHz, -CH;S-, ~CH,(S=0}-, -CH,S0,-, -SCH,-, -SOCH,-, =80,CH,-, -N(RY)CH,-, -CHN(RY)-,
20 -N(RYSO, and -SO,N(R*}-;
R' wherever it occurs is independently selected from hydrogen and (C4-Cy)alkyt;
R® wherever it occurs is independently selected from hydrogen, (C+-Coalkyl, (Ce-
Ciolaryl, (C-Co)heteroaryl, OH, -CONH,, -CONHR*, -CON(R*), and (Cs-Cyo)eycloalkyl;
Y is selected from the group consisting of a bond, oxygen, sulfur, >80, >8=0, >NH,
25 -CHy, «CH,0-, -OCH,~, -CH,S-, -CH,(S=0}-, -CH,SO, -SCHj-, -SOCH,~, -S0,CH,-, -NHCH,-,
-CH,NH-, -CH,CH,-, -CH=CH-, <NHSO,- and -SO,NH-;
Ar'is (Co-Cyodaryl or (C-Cyp)heteroaryl; and
Z is (Ce-Cyolaryl, (Cy-Cqlcycloalkyl, (Cs-Coloycioalkyl(C-C,)alkyt o (CCio)heteroary;;
wherein one or two of the ring carbon atoms of said (C+-Caeycioalkyl or (Cy-Cy)oycioalkyl(C,-

30 - C,)alkyt may optionally be replaced by heteroatoms independently selected from oxygen, sulfur
and NRS;




>S2, -OCH2- or -CH2O-. 12. A conpound according to claim2, wherein Y is
oxygen, -0CH2- or -CH2O. 13. A conpound according to cl ai m3 wherein Y
i s oxygen, -OCH2- or -CH2O-. 25 14. A conpound accor di nid keprearsizRvs,
wherein X and Y are each oxygen. 15- A conpeémd according to claim 2,
wherein Ar' is phenyl. 16. A compound according to claim 12, wherein Ar'
I's phenyl. 17. A conpound according to claim 13, wherein Al is phenyl.
18. A conpound according to claim 14, wherein Ar' is phenyl. 30 19. A
conpound accor di ng t ér'@ndiZwmay, bwhmroeallm spbstigtedOp @‘,i)awahg’hn@bar()@atoms capable of

C o) heteroaryl. fo?rQing £n S8 95’(%n@8§?ﬁéjt'§rﬁqeé gu&shﬁém gxd ﬁ:gé Ie(ft%!s i, i Cly B

(C6-C, ,)aryl or C o t er oar npoun

wherein Z is (CﬁNCOH) Ko, (GL %@U@@Méﬁeﬁdmmomﬂhﬂ@mm@mww DOAL,-
22. A conpound kitgkyt 0 cl aim 13. wherein Zis (C6-C ,)aryl or (C2-

C, o) heteroaryl . A conpound according to claim17, wherein Z is

-( C6- C10) aryl5 or (C2 o U)EHE?‘@PY‘EE‘FMC"Q@"’ saltdhere®fpound according to claim 2,

wherein Z is (C6- Clozaryl Ac&rﬁpouﬁdﬁaﬂmﬂddaﬁﬁpme:@& Rz‘én@h%rﬁbgmh%@&éﬂ nZz
is (C3-C8)cycloal kyl (23 %8 dal_@g éIC C4%ral I% wherein one or two
of. the ring carbon a oms of LRy % SIE 2 Whrein Xgs oxygen, -OCH,- of -CH,0-.

(C3- CO) cycl oal kyl ( C,4.C4) ahlcyinpoumy aogidirgntaldaim Bewheeth Xas dutfuy, :-lse)‘,e.sgﬂ%.oxm.,zs.

i ndependently s %egéeg{,c% oxygen sul fur or NR5, wherein R5 is selected
f rom hydr ogen, ? ?ﬁ (C6-Cl4)aryl, (C2-C a)heteroaryl, OH,

- CONH2, - CORHR CON( R4) & moq@aa@)ﬁr@gx@t mmirkyz..wﬁﬁeinAxCiermmmdcammdidag
.to claim 2, Wne ﬂﬁb I's (C2-Cl0) heteroaryl. 27. A conpound according to
claim 2, wher ei n “and Z are substituted on any of the ring carbon atons

cagabl edof }‘or m Ing eﬁqdagdtkbompmhd ampordind o daika 2t Wheréin Xe -SJ{RS)SDL-BSJS@N(Rlﬁ

i ndependent |y sel ect r

( C1- ¢4) per f | uor oal kg (fgar% per?cglrg}ng%\lﬁl 'O_%(;)&h e&%%ﬂ E%?y?’ﬁ’ﬁ?ﬁ Sifyr. -CH-,
( C3- C8) cydoal kyFehyS Cﬂscfﬁ"b@ﬂpound according to claim!|l wherein X is

oxygen, Y hs a bond,g oXyyeBampoahd fidtbeding $daim
hydrogen or (Ct- §4 | kyl, vmmerel n sail gg aim, g)&%%keyr] may optl)g’%ﬁ ?‘"f‘”g‘ﬁf‘arn
one to two het &P a 2 i°ﬁ Fkendent | y sel ected from oxygen

A compound according fo claim 4, wherein Y is a bond, oxygen, sutfur, ~CH -
>302. -OCH,- or -CH,0-.
10. A compound according to ciaim 5, wherein Y is a bond, oxygen sulfur, -CH,
20 >80, -OCH,- or -CH,O-.
11. A compound according to daim 6, wherein Y is a bond, oxygen, sulfur, -CH,,
>80,, -OCH,- or -CH,0-.
12. A compound according to claim 2, wherein Y is oxygen, -OCH,- or -CH,O-,
13. A compound according to ciaim 3, wherein Y is oxygen, =-OCH,- or -CH,O-.
25 4. A compound according fo claim 2, wherein X and Y are each oxygen.

15. A compound according to claim 2, wherein Ar* is phenyl.

16. A compound according to claim 12, wherein Ar' is phenyl.

17. A compound according to claim 13, wherein Ar' is phenyl.

18. A compound according to claim 14, wherein Ar' is phenyl.

30 19. A compound according to claim 2, wherein Z is (C¢+-Cyolaryl or (C.-

Cio)heteroaryl. -

20. A compound according to claim 3, wherein 2Z is (Ce-Ciolaryt or (C,-
Cio)heteroaryl,

_ 21. A compound according to claim 12, wherein Z is (Ce-Cyo)aryl or (C.-
35  Cyo)heteroaryl.



20 and >NR5, and wherein said (Cl1-C )al kyl may optionally be substituted by
one to three substituents independently selected from gC1- 4) al kall , OH,
NH2, (Cl-C4)al kyl anino, dij(Cl- C4)al kyl)anipo, (C,-ca)diligPeiay 20¢onmH2,
-CONHR4 and -CONR4 and R2 and R3 are indeperfdently sel ected from hydrogen
and (C -C4)all yl. 29. A conmpound according to claim1, wherein RI and R3
are each hydrogen; X is 25 oxygen; Y is oxygen; and Z is

C2- C, 0) het eroaryl . . A,C ound accqrding to aiml, wherein R is
Eret hyl ;)R2 and R% ar gP’eac 9%(??’8%&}??”%"?3‘0% @'@e% V%’%‘”o%y’@eﬁs‘cad%mzqf 4Cr

(C6-C, Oaryl. 3%ehategmpound according to claim1, wherein R is n-butyl;
R2 and R3 are each ﬂydroge&‘m ujmsa

en;. Y. i.s oxygen:. and Z s
(C6-Cl0)aryl. 30 32. A conpou accorcflg'ﬁ t?od""(:'rlnai?%r(n %E?E’G%Z’?éﬁ nREDAYIngR KGs-;
R2 and R3 are eaehetlepdtogen; X is oxygen; Y is a bond; and Z is
(C6-C,a)aryts. 33. A £0nmponRshm 9Lding c&iP@' . rei is n-butyl;
'R2 and R3 are each drogen; ﬁd)z(ﬁi S oxyn et(ra]; _?’s%rér%%\?ng;(eﬁﬁﬂg?['i S
(C6-Cl0)aryl . 34. A TonpdlifiMBeESr BRCAEINgoto g, whepgine Zels r(Ce-&h )dyaimzikgbun (Cj- S
sel ected from GRrytib#kyCeOPaR@NWNEli@n®Tor two of the ri .
o- Met hyl - 5- (4- 8.{1 ”8%{.;,1?*\6@&- glﬁr ] dinneo-rz, z?, g-t [‘ei gﬂge;ca_rblfg_ a‘fTSFB%PE'Sr 5103
2004 5- Met hyl - -"?%‘C ST S o ﬂ%ﬁﬁlﬁwe grtianally; broreplaged byr ihetesgatoms
g- ?ZB?Z y:c N 5- ( Mhmgl!y-qﬁheﬂadwmmygennzmmm;%éﬁ RUB Select& forHydtbgen, (C,-
- - - 4gro Ve Xy - I.malne-¢, 4,0t ONe:
5-.Met hyl - 5- ( 4- %%M-(pﬁgﬂg%) Eeﬁy%ﬁ?“&ﬁ“ﬂ’ﬁz,‘i","et‘fc?‘#*&né,cogf“'?‘- -CON(R"), and (Cy
5- Met hyl - 5- ( 3- SakrsRalyhenoxy} pyrinmidine-2,4,6-trione; and 5-M
et hyl - 5- (4- benzyl oxmpher;%y,.;bgg | 10 s LE] s . Al
phar maceutical |y acceptabl e sal rEd t Iﬁerd@g]}gdég& %é{gﬁﬁaﬂgf‘@&hﬂ?&am
conposi tion for the?reathROAPOYT accerging ta ¢aim 2swhesein dd' dnd @naré bebstitgted on any of
consi sting of ietdngi darison dtdhid 3aFBBIOs ol An @b | ' s, O :
enphysens, 1§cufn(ae ei]k? rﬂesspi rgéof% j:ihSt ?ess %%nd(?%ﬂg,eboggbﬁ@,e tgﬂtb%%?sgﬁsumm
obstructive pul MORAary giSegse, P ENgi Qo (e Casiggla {Ci-Caperfivamdikyl, (C,-
toxicity, cach@z&fﬂﬂuoada!kymgi (€1 Ralkiiborend (Mﬁdgﬂbﬂkyfviﬂ_t act hyper jsgnsi t : vity,
cancer, tissue ul cesatiop, 0S] er,i.odont al. di sease, epidernolysis
bul | osa, osteopor os?%, F&S@’gﬁé"g’} 08?'%@? ?‘? ity Lyhereip %t's PYHgPRNE © a bond, oxygen,
at her oscl er osi 34U ofi-c>we PGHmM orcGhigRs tR'vie hxeragdn érafC, @, Jaikyl, WHeRH Shidl(C,-
infarction, stg il oBRhaly donEhEM rauna,  spi cord injury,
neuro 15 gene‘(r)é;?i‘%se?dlssgr er s%ﬂ%ﬁon@éﬁ%egfég’rsd%dreg&%ﬁ*ﬁ?ﬁiﬁ’?‘?ﬁ’ oxygen
di sease, r ki FSoTNR - @nd ddeeein said (CaCrlalkyldoay optinally, be eutistituteiaby naei e RSy ,
pai n, cer ebr al substitdentsdinaéteh@dndl R¥lected GionP it el ‘gél rent
anyotrophic | aé?ar“%h scl ef(f)-sdfa prrul t ié)l e S(Eﬁ‘er‘%gﬁyié?ﬂgg?ﬁza?e‘éﬁ [ ggﬁgosi(&[,(c"
4 amino, (C-C,Jalkyloxy, -CONH,, -CONHR* and —CONR' and RZ and R® are
independently selected from hydrogen and (C,-C;)alkyl.
29.  Acompound according to claim 1, wherein R? and R® are each hydrogen; X is
25  oxygen; Y is oxygen; and Z is (C,-Cyo)heteroaryl. '
30. A compound according to ciaim 1, wherein R' is methyl; R* and R® are each
hydrogen; X is oxygen; Y is oxygen; and Zis (C¢-Cyolaryl.
31. A compound according to claim 1, wherein R? is n-butyl; K2 and R® are each
hydrogen; X is oxygen; Y is oxygen; and Zis (C¢-Cylaryl.
30 32. A compound according to ctaim 1, wherein R! is methyl; R? and R® are each
hydrogen; X is oxygen; Y is a bond; and Zis (C¢-C,glaryl.
33. A compound according to claim 1, wherein R' is n-butyl; R? and R® are each
hydrogen; X is oxygen; Y is a bond; and Z is (Ce-Crolaryl.
34. A compound according to claim 1, wherein sald compound is selected from
35  the group consisting of:

5-Metf1yk5—(4—phenoxy-phenoxy}pyrimldine-ZA,B-h‘ione;



cormeal injury, macular degeneration, abnornmal wound healing, bums, _

di abetes, corneal scarring, scferitis, ADS, , sepsis and 13; tic szho&:k in a
mammal , including a human, conprising 20 an anount of ad iils 8@_ claim1l
effective in such treatnment and a pharnaceutically acceptable carrier. 36.
Use of an effective anbunt of a conpound according to Caim1l in the

reparation of a nedig: shPlabhie Lreat ment of a.disease selected flrom
'Itohepgroup consi st i ng§o¥ grﬁgﬂ‘;t ﬁ%o,mpl ﬁ??ggﬁﬁnﬁy\}‘pm‘ﬂ&aﬁﬁsﬁg@ Crohn' s
di sease, enphysena, ab#thutyl rfe@pihemwfpynerwbxs)emgimimm.emne;ast hma, pfg]?m c
obstructive pul monarysdiRa%eu-(4 N BREAIB phdlS88S S, . Or gan Lt ans
toxicity, cachexia, allergic ﬁ'e(actu?oﬁs, g’jﬁ-l?er_gol pyggx[tﬁr&%[ﬁ,s “'OI"E'
hypersensitivity,' canefy-e{4seheayimhesaxit-pyoimidinesz4 emimes, periodontal
di sease, episdeni ol ysg-metwLé-ﬁsﬂwenﬂ%@m%@?.ﬁhﬁdmelfig_@gogg; of artificial joint

I npl ants,- atherosclerpsis, _aortic aneur congestive feart fail ure,
rrym;cardi al infarcti ons,'f@Eshl‘f’lofk@,“bE@@f'@b’rpépmkamﬁlé\fﬁm;&héﬁmbner aumm, spinal cord

i Nj - degenerdiziphermitcegticd LAk, di sorders, Huntington's .
di Sease, Park o Phemicsdl Wﬁ%ééﬁéée)érlessié\ogn, peri pheral neuropat hy,

di sease, Parkinson's i sease, mgr Jo |

pai n, cerebral anyl oi 'angiEB'ba&T‘ﬂ%”g%ﬁﬂ"F@ ‘E‘%’r‘f‘%%ﬁ#ﬂ?ﬂt@ eqntdiline selestetd,from the
amyot rophi ¢ | at @rawp cendisting f mhﬁﬁatJ!irtﬂhrﬁinetg@c&weF@eﬁg%mﬁkGﬁ?iﬁégg,gé|bu ey, acute

- i Nj ugy, g i on, .,.abnor.nal, . , Db . :

i abot es. coneal SBEAb! ARl IR s o ARITCuR dulepey cssmish IAzhaimers
kTl s. - 44 11dEeaseueisyn PaBAlaG toxidly pleaheis:; elrgic RctbRSTENSi cOabttypériisiivity,
treatment. of a’;;gf@gg&iggugm,dégiu&f] réﬁé?'«ogg LoRalf S ol h?de' nhi bll%ulglon 8%{ np%'f_orslisx
met al | oprotei-nases in, a mamml," 1 nc I'ng a . ur]'a??, P O '
amount of a con%SEﬁ‘i‘H‘ng agificialioint implapts atiesoscierasischortic aaeuryem; camydstve heart failure,

Mo (roatmepy Op cond L an e cr, b sorfmie) HEAF (Stina: Shindt GRY Wi B
he t t ndi t.ion whi C , d by the = T U0

ﬁra(ramalr ?Zn mre‘iegp_r 8{139%?%%\(3 '5%%71’“:%"7"5'81’% SisArles. hlyntington’scdsamse.sParinson'sadisease,
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co%gﬁﬁguagcor d?brqgﬁ?g_ g%eﬁqeﬁeian%%ﬁ@ h'_cargtﬁ%}?%ﬁetr?ﬁ'se "ﬁ’ﬁ'p'ﬁ ms@aﬁ%ﬁ‘ﬁd. angipgenesis,
i nhi bi ting nmat rfeRE Y. ofpelasi degeneration, abmnmlahmurﬁorlea]icﬂﬁg: &im@,.ncfhﬁet@pfobma;
amount of ‘a corgeavngl saeA! ADBsdRis ChaBiuk shi RS iR ASLHLa Rlmdh, comprising

[ r inhibiting manmal'ian reprolysini
medi canent JDC_) an amount of % compound of c!aimp1 efiective in such treatment and a phamaceutically

acceptable carrier, :

LR

36. Use of an effective amount of a compound according to Claim 1 in the
preparation of a medicament for the treatment of a disease selected from the group
consisting of arthritis, inflammatory bowel disease, Crohn's disease, emphysema, acute
respiratory disease syndrome, asthma, chronic obstructive pulmonary disease,
Alzheimers' disease, organ transplant toxicity, cachexia, allergic reactions, allergic
contact hypersensitivity, cancer, tissue ulceration, restenosis, periodontal disease,
epidermolysis bullosa, osteoporosis, losening of artificial joint implants, atherosclerosis,
aortic aneurysm, congestive heart failure, myocardial infarction, stroke, cerebral
ischemia, head trauma, spinal cord injury, neuro-degenerative disorders, autoimmune
disorders, Hunfington's disease, Parkinson’s disease, migraine, depression, peripheral
neuropathy, pain, cerebral amyloid angiopathy, nootropic or cognition enhancement,
amyotrophic lateral sclerosis, multiple sclerosls, ocular angiogenesis, comeal injury,
macular degeneration, abnormal wound healing, bums, diabetes, comeal scarring,
scleritis, AIDS, sepsis and septic shock in mammals.
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37. A pharmaceutical composmon for the treatment of a condition which can be
treated by the inhibition of matrix metalloproteinases in-a mammal,* lnc!udmg a human,

comprising an amount of a compound of claim 1 effective in such treatment and a

pharmaceutically acceptable carrier.
38. A pharmaceutical composition for the treatment of a condition which can be

treated by the -inhibition of a mammalian reprolysin in a mammal, including a human,
comprising an amount of a compound of claim 1 effective in such treatment and a
pharmmaceutically acceptable carrier.

39. Use of an effective amount of a compound according to Claim 1 in the

manufacture of a medicament for inhibiting matrix metalloproteinases in a mammal.

40, Use of an effective amount of a compound according to Claim 1 in the
manufacture of a medicament for inhibiting mammalian reprolysin in 2 mammal.





