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30 wvarious ulcerations or ulcerative conditions of tissue. For exanple,
P ulcerative conditions can result in the cornea as the resugq g% Mal i

burns or as a result of infection by Pseudononas aerugi nosad, anoeba,

Her pes si np vaccinia viruses. O her exanples of conditions
characteri zmgfﬁ%hdesi red netall oprotease activity incl uBel/BE{08¥dnt al

di sease, epidernolysis 2 a, 2 1 SEP 2D04 WO 01/70691 PCT/ USA /08931

bul | osa, fever, inflammtion and scleritis (e.g., DeC cco et al., PCT

publ i shed application WO 95129892, published Novenber 9, 1995). In view of
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are potent JI @4}{7? tors _of netal ['oproteases an cqﬁvaar e ef
treating c A Grigebol it s pnddiind £ea) ., hMed Ghsmi velcd 7, po. 1§8-68 (199 s e enzynes I'n
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al kyl , al k@nykt, ala| Mmmtﬂom 1w5€m3k¥incer25 Yay cA.oB/ ky kil mm
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Cancer, Internat’l J, of Pancreatology, Vol. 4, p. 1101-1109 (May 1998), Nemunaitis, J. et al.,
Combined Analysis of Studies of the Effects of the Matrix Metalloproteinase Inhibitor Marimastat
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Dose for Longer-term Studies, Clin. Cancer Res., Vol 4, p. 1101-1109 (May 1998), and
25 Rasmussen, H.S. and McCann, P.P, Matrix Metalloproteinase Inhibition as a Novel Anticancer
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30  various ulcerations or ulcerative conditions of tissue. For example, ulcerative conditions can

‘result in the cornea as the result of alkali burns or as a result of infection by Pseudomonas
- aeruginosa, Acanthamoeba, Herpes simplex and vaccinia viruses. Other examples of conditions

characterized by undesired metalloprotease activity include periodontal disease, epidermolysis



21 SEP 2004 WD 01170691 5 10 PCT/ US01/ 08931 (D) Ais a substituted or

' unsubsti t ut ed, nmonocyclic heterocycloal kyl having from3 to, 8 at ons of
which | to 3 are heteroatons; or Ais bonded to RZ where, z)gﬁph%" t hey
forma sub g or unsubstitut ed, nonocyclic heter ocycl oaI Y havi ng
from (E) (p ? /8%’15 (H 3 to 8 ring atonms of which 1 t o AR %r 0at ons;
nis fromO to about 4; )3 is selected froma coval ent bond, C -C4 al kyl,
-C(=0-, -C(=00, (=O/N(R4)-, -SQz-, or -C(--S)N(R4) -, where R4 is

sel ected from hydrogen, al kyI al kenyl al kynyl, heteroallryl, hal oal kyl,

cycl oal kyl ,, he ocv.cl oal k ry e

hgt er oar §| auﬁ?%’?é‘ggxﬁifml er%u] %ﬂ % (a.g bﬁb’ﬁ&r ?tr’?g ﬁa@[ B‘g’é’gt?efl Bﬁlgm?t‘ﬁn(‘@ (2);

ﬁ XI iksI séS@@?%cbllbﬁslhnqu&dmbgénw%)l kyl, al kenyl, al kynlyl het er?)al IkyI .
al oa ar [ oar cl oa an

het er OC¥C| oal Ky[[n @iE\V %é)ﬁgxblv én%%f)&gﬁ/}net?lﬁﬂo?ea%g 4 i & 515% ?f cf %ﬁe c?ndﬁ(/ms

unsubst it utaéﬂnpf%ﬂ!?ﬁ@)hi?@ rrade th eteearac%it@ato Kiseke dnaymmesg Afmlmhwr@f sugh Bihibitevgjarat oms  of

which | §0 dkcREe ilak 8RRk rﬁamﬁed 1§cl§c€allﬁ§ tP%Qntf}fooml 835900 1ss9ec9 Febmw@ 1993

i S\:glependentt? §/a‘§f8¥ ﬁggdt“%‘tr%‘?n%ﬁ%?%g’éwed %ﬁb}%‘?‘fy 26a’I9Qé Mand%l?tléﬁldgfﬁ PaF?é‘tI‘é? oal kyl ,

aryl, het exdfdi,g38, issyed [Segtbritel 1310880 WRIlMGYeE D ab. K YRateni 9. 4343587, B6les tagd from

egch |g i ndle’peng hP f%% néc‘e‘% gﬁp}agﬁe%@@ N%tqﬁwi\fawﬂlé%%“mﬁ?w@nd %

het er oal kyl|199%byBroadhurstest aladntérpatioyal Pgeit Rytlicatiod NbeW@r%tﬂQQQOoﬂibkghled My 1%

sel ect eqq f rom bpﬁ-o det a{\l- Wo@@%&ﬁ)pﬁﬁdﬁm §2¢§ggﬁé r%\ﬁlstnfd':@cto 1394 Jc% ais

fromO to about
hydr ogen, d\iéslwell gfe eﬂWlEuwwnaﬁar@phwhcaawyNo 49@16@?, mablis;nd Amatelﬂowg: by
cycl oal kyl ,Bebigttetfcycl oal I cyl, hal ogen haI oaI kyl, hydr oxy and al koxy; (3)

L is selected Létom coval ent bond - C(—O - (l jS)

-N(R~- and - N(R%) advapageous {9 lfﬂgb‘? ?‘@ﬁfr@mﬂ?}”"c‘ea&?fdn Repting d’é@F“éé‘l@ r om

Ey dr ogen, | ainteytted rﬁi]tdl?ejlsmiease a&tiv}tﬂy"l‘lllou@'lf aN'aneﬂS}Qg RﬁQﬁlﬁM{ors Haed We@%ﬂeﬂfah‘éda th%g
eteroagyl ,.. ¢y Y, et cl.oa n . an ,

t oget heﬁymﬁ% c%# gi%d {35 p\ﬁﬁﬂl %a%é’?ftﬂﬁ?% B85h 1t°fso‘¥ﬁﬁ’]t Fores g pases

optionally awmmdwmmalhemeas@mtvc ring containing from5 to 8 atons of

which 1 to 3 are heteroatons; and 4 21 SEP 2004 WO 01/ 70301

PCT/ USOl / 08931 (4) Rg is sel'ad il kyl , al kenyl, al kynyl,

hal ogen, hetero%kéy hal oal kyl , ) é& heteroaryl cycl oal kyl and
het er ocycl oal kyl'}*® °“F%§’B‘ﬁd‘d?§9’°m?‘?}’6 Which af pafent Fbib e metpllaprnteeses t49dy ar e

bonded, | oiwhidhard effeativerin @pdting B@iditMndscihm&tbrtsz Byl extteds QEHALY GF kiese! dnfiEnes.ORt ai Ni ng
:from 526 0 pgﬂlghgnﬁe prese\rll\fhmventxon relac.%es%o compounds having a structure according to Formula (I):

D—(x

(CHz)

,E
X )

wherein;
(A) R'is selected from ~OH and -NHOH;
(B) R? is selected from hydrogen, alkyl, alkenyl, alkynyl, heteroalkyl, haloalkyl,

25 cycloalkylalkyl, heterocycloalkylalkyl, arylalkyl and heteroarylalkyl; or R? can be
connected to A as described in (D);

(C) R’ is selected from alkyl, alkenyl, alkynyl, heteroalkyl, haloalkyl, cycloalkyl,
heterocycloalkyl, arylalkyl and heteroarylalkyl;



5 heteroatorns; or an optical isoner, diastereoner or enantiomer for

~ Formula (1), or a pharmaceutical |l yacceptable salt, or bi ohydt GEFzAM e
am de, est er or i m de thereof. This invention al so includes optical

i somers, jers and enantionmers of the fornula abo

phar rraceutl cal y accept abl e salts, biohydrolyzable am desfl&a{g@é}ﬂ%m and

i mdes 10 thereof. The conpounds of the present invention are useful fox
the treatnment of diseases and conditions which are characterized by
unwant ed netall oprotease activity. Accordingly, the invention further

id h t t h
Pvent i on st I Py tics SSRBTE e RRPnGamap e o pg) bving o 1o §
net al | opr ot ease- r el ngdomedfarhichd. to 3 BrelieErbobE) dBSCRHEI] O’ Gherd HEgetlyENTI ON
|. Terms and Defini fhb}pﬂfm a-gtﬁtl&@{l L%ﬁ?ﬂt‘g@? ﬂmh&q?&liccﬂce g@}cﬁoqm h(wiﬁ%%grhet erms

used hereln The follomng 1s a [1st initrons ter rein.
"Aryl" or "car bonyl3tq?s“%aF%Pf:Yi]Plc‘T]otPr?rétthS?meemval of the hydroxy froma

car boxyl sc 20 aQE)d fiis-fRm 0 Babduts) -) . Preferred acyl groups include (for
exanpl e) acetyl, a_ sat urated hydrocarbon

ro
chain having 1 t(}g)) 1@”%55}66‘8?13&56 Va?“'ﬁ%é’l“@r%ﬁ‘?“‘i‘ tcd QPR preferably 1 to
? ca]r bonbiat omsI " Al REDIN(RYS, -8012,ydir-0@%8)‘NIR‘:) @Jg&b R* Roeéietted fiém hpRSden, lel@l o
preferably only on af bon e nd hayin ar bon
atons, preferably Zﬁ%engﬁlome ﬁetge gTbl A 8y° g‘é{jbhﬁ% ‘gﬁyé?é ﬁy yne" is
a hydr ocar bon chai narhlawlngefaltoarb'keaslthetmrﬂ@cyq pereR‘earslbK yjoio rtb yforom e )ring as

carbon-ggrbon tri plgeg}g%@glmq@ﬁz)haw ng 2 to 15 carbon atons, preferably 2 to
10, nore preferably 2 to 4 carbon atoms. Al kyl, al kene and al kzne chai ns

(referred to colPrctl) deisyselggted ﬁ?’ﬂrbdéf%%oﬂkldhﬁkﬁs* pllomyls hstsroglkyla hejorikybr
branched and my besymasRRy), skl akerubali, ey ehassatuigashed al kyl,
al kene and al kyne c@elg h(PVlﬁ one or _two %“ﬁ preferab one hranch.
Preferred chains ar grd By i 0 o formng ﬁmﬁTdkfﬁe“’ﬁg}’dWB@%rr BGRCCRHiS ns
each rray be 30 unsulne;&rodydbﬂkylbavmgtﬁbmtatbahﬁglawmidf“ﬂﬁdhmt&a h:ehé%ersaﬂdmstl tuents;
Ayl kene. adth BPRFRS EPB S Do B ALk ok s apt RN o « n
hal o, hg/dr oxyb ar yl Rikand(R. ech 1sﬁﬂiﬁepunagn)ly sél&tearffmrwdmgyn, arlkgzlyfugeﬁlw eRygl,,

acet oxy), carboxy, Yy te oa

het er ocycl oal kyl , sg‘?%%a“%?@r g'l h?;{‘%f’?‘fg Qﬁ@f@ﬁ ‘%he%r&/%ﬂ@%h%gl 21 SEP 2904
PCT/ USGL/ 08931 dByy| @i ssected ébm -5-{ 16-pKERp, OB RURS ) FN-(RC)-C AN, iwdiere

| sopropyl butyl . Vit RaRRO R Bleitagy Nisatd Sl hellun ShoR bl 8

referred@0t o herei n, heerddligiveryl, hetbrogell, cbaloklkyleanctireteulckgwuﬂcytml ety (e.g., "lower
al kyl") is a chapn ﬁﬂE@iéc o&lfdﬁak greferably from1l to 4, carbon
- atonms in the case of preferably2to4 carbon atons in

the case of al kdke &rﬁd(%7ﬂ-3/)mbR whleltcbxy is an oxygen radical having a

hydr ocar bon chal n SPEStdﬁH@x%,to @cr4e t he hydrocarbon chain is an al kyl or
al kenyl (i.e., -Oa or -0Oal k |). Preferred al koxy groups-incl ude
{for exanpl e} met ho@ eéflthynd bréﬁp@ﬁ%ﬂer&#%ﬂ.‘/aqeley%ﬁym ydrogen; alksl, alkenyl.omat i c
hydrocagpon ring. Aryl diiyR@Sarl ﬁetéf@dl@@)&ﬁ{eto%ryprcyél&%@ﬁ h@ﬂeﬁ)!fcidaﬁcylr hdi&ged,0
systenms. Monocyclic aryl rin contain carbon atons in the ring.
Monocyclic aryl rings d’r‘lé’a]éﬂ'gﬁ' Pé%‘@idr“g‘ﬁ")t’o as phenyl rings. Bicyclic aryl
rings contain from @)t @ kacledsdrm atanent bpic i@ 80,y -&=0p, 12 car bon at ons,

inthe ring. Bicyclic i ysS |non jing is
aryl and the other ri ngé(lxb)ﬁa(w SN@?c%dgﬁgﬁJl)&ggf lif ?‘g?déﬂg rgf erred
bi cycl |bc a(rjyl ri ngs colrﬁpkﬂgbﬂ@n hydgoger mlkyl, nlkwbbalkyhyl,langéletbmuwuoﬂcy,l, 6-, hor
7-mern ed rings. Ary b Wi t
(rom 1 t9%a substi t uentSehRgR oG ndctoly gjﬁ“ﬁ‘@‘“‘%‘%ﬁiﬁﬁfzﬁr R A
cyano, nitro, hydroxy, Y6 Bexaomsyie wah | apribardedajoiny fto favmt @y optioraily,

hal oal kyl, phenyl, ar yls%sﬁmtealh&%a/ychm&g%%mﬁgh%x toﬁ%gétmhmhh%@@} kyl',
met hyl enedi oxy, het eroahrill oxy, or ‘any conbi nation thereof. Pref erreg aryl
rings include napht hyl °ma§?rns,aﬂ§/| yI and phenyl. The most preferred aryl

ring radical is phenyl. 20 "Aryloxy" is an oxygen radical having an aryl

substituent (i.e., -Oaryl). Preferred aryl oxy groups include (for exanple)
phenoxy, napthyl oxy, methoxyphenoxy, and net hyl enedi oxyphenoxy.
"Cycloal kyl" is a saturated or unsaturated hydrocarbon ring. Cycl oal kyl

rings are not aromatic. Cycloal kyl rings are nonocyclic, or are fused,
spiro, or bridged bicyclic ring systens. 25 Mnocyclic cycl oal kyl rings
contain fromabout 3 to about 9 carbon atons, preferably from3 to 7 carbon
atons) in the ring. Bicyclic cycloallryl rings contain ftom7 to 17 carbon
atons preferably fron17 to 12 carbon atons in the rrng Preferred

~ Y 1 .



anclz brono; nore preferred typically are chloro and fluoro, especially
fluoro. 6 21 SEP 2004 WO 01/70691 PCT/ US01/ 08931 "Hal oal k I" Sgﬁ 2%
straight, branched, or cyclic hydrocarbon substituted with re halo
substrtuent&, ?eferred are Cl-Cl12 hal oal kyl's; nore preferred are C-C6

hal oal kyl s; W% pre preferred still are Cl-Cg hal oal Ky S/USBHEHRY 1 ed hal o
substltuents are fluoro and chloro. The nost preferred hal oal kyl is
trifluoronmethyl. 5 "Heteroatom is a nitrogen, sulfur, or oxygen atom

G oups contai ni ng nore than one heteroatom may contain different

het eroat ons. "Het eroal k IS a_saturated or unsaturated chain containing

carbon and at |east®*bn I’r%%"‘l??%f’%‘ﬁqhy%ﬁ@ﬂduﬁ’l ridkepyioallaye helagennhstezpatkyl,

adj acent. Heteroal kyl @lsims, ﬁgnhmrrmﬁr@moakﬂqnh h&erare,ratmcﬂabpnsar(dcw bon and
het eroatons) in the ch 5. 10

For exanple, alkoxy (i ??,gemr a{ﬁﬁﬁ??m%?wmﬁgﬂ’&’érfgo dﬁ‘}lj‘impa% %{{‘*P %‘}agy
i ncl uded in heteroal kylsubslrﬂetbdah@admb?gﬂc rinp) eontninmpfyonb £ tosY dt@nsgifiwhidk 1 b pare hed.
Preferreg branched hetgrg ﬁgi . have one or two branches, preferably one
branch. Preferred heteroa ’are saturated. Unsaturated heteroal kyl have

one or noreg; C&ﬁrcﬁﬁ&i G@hndeR) ”d1£i€&98h1€r Boegdancid/ t‘&r F&ﬂﬁlaO(D= BRI %leﬂwggrjbon

triple bonds. Preferred unsaturated heteroal kyls have one or two
bonds or of&FepiERIgak 95 Bichydrolyzable amids, edtereor imidg thensel doubl e bond. Het er oal kyl

chai ns may be umsis Hﬁ‘lehﬁdzit a6b Ql'élu&dd Rsptiéal lﬁoﬂﬁrs\/\/ﬂfaherwnib?@ andt ShathiohldASéfl thblent s.
Preferred sfubsf? %ut ed ter oal ar e, nono ﬁg{ j -substituted.

Het er oal ky!**'Tf4 °Ve’sat5‘8§ Rreets *‘Frrpra‘e}&éar“s’érwrf°ly °(9§‘I‘q$§r I°Ste‘ﬁ§T“bm“‘r’F§7dr oxYy,

aryl oxy10 heteeohar yl oxy, acyl oxy, car boxy, nmonocyclic aryl, heteroaryl,

cycl oal kyl, hetgfa éﬁ?ogl?dsl&”the sex[tqﬁ%ﬁtlo% ar?nlc% ’fqrﬁgg treargnen? jof %{gelzageas and S O

t hi oket o, cyano, orrbr | on't eroary s an aromatic
ring cont alcPHdﬁ@nﬁ: &lrhwb mrﬁﬁmtcam Hyr enwiatted petabionteteage laciivisy. oaﬁcmrémxln tihe ring.

Het er oaryl iiveit@8 sk PRAREY %h&rﬁ‘)a&ﬁncﬁlu&ﬁﬂoﬁﬁ&l{ %fnﬁndiﬂr%@les%y& 5@1 s, Mageycli c
heteroaryl .rin étflgglgﬁq n from about 5 t0 abou er ato carbon and

het er oat om%‘}ven p rproxides megodofitrestment frgnetalipprotepge-pef ﬂffﬂmahfhésycl ic
heteroari rings contai %&@#&#@W@;@Eferabl y 8 to 12
menber atons, in the ri i ncl ude ring
systens whgreing, id DSinkd 6het eroaryl and the other zing is aryl,

het eroaryl, cyc r%%ﬁﬁyq-_‘m—ﬁet erocycl oal kyl. Preferred bicyclic het eroaryl
ring systermgfomrl@%lémfd@qm&arsfzrt@m*a&rdﬁgr el Ngs fused to 5-, 6-, or

7- menbered rings eroari&/l e Unsubstituted or substituted with
from1 to 4 subdhefoliestipgiss Sttoﬁ@ﬁﬁiﬁﬁ@ ortsmepsAhgrtinnay be substituted wth

hal o, cyano, nitxgn A}y'el.rrsmyv- mcarabi@mfmemp GomoIA Yot Y H}amxyah&wa,cml%eiﬁa oal kyl ,
hal oal k% §P§nyg é{ ry% Lyl 0X eroar | oxy, any conbipation
t her eof 20 PP 8p B RR: %f?fgfr‘ agy; éfg s “rr&ria exmlﬂareévlrfarnyr ad RIeRIPWh, ¢ he
follow ng: 7 “AKY10 is/aet6atkd RldrdsBor? iain hBﬁﬂ'g 118@5/05}8&&3;0@ preﬂeﬁbly 1d3Nio; (N N
O,O0ONL | a@qugﬂ ePy | | m daz
| soxazol eNNé J\lﬁ’rf#g\ljak}_&’\f‘]{o ﬂl ﬁn M&lfc&e 1 ocarbon chain ﬁ)avmg at ?eaa one
(preferably only one carbon-carbon double bond and havmg 2 to 15 carbon atoms, preferably 2
to 10, more preferably 2 to 4 carbon atoms. “Alkyne” is a hydrocarbon chain having at least one
25  (preferably only one) carbon-carbon triple bond and having 2 to 15 carbon atoms, preferably 2 to
10, more preferably 2 to 4 carbon atoms. Alkyl, alkene and alkyne chains (referred to collectively
~ a8 “hydrocarbon chains”) may be straight or branched and may be unsubstituted or substituted.

Preferred branched alkyl, alkene and alkyne chains have one or two branches, preferably one
branch. Preferred chains are alkyl. Alkyl, alkene and alkyne hydrocarbon chains each may be
30 unsubstituted or substituted with from 1 to 4 substituents; when substituted, preferred chains are
mono-, di-, or tri-substituted. Alkyl, alkene and alkyne hydrocarbon chains each may be
substituted with halo, hydroxy, aryloxy (e.g., phenoxy), heteroaryloxy, acyloxy (e.g., acetoxy),
carboxy, aryl (e.g., phenyl), heteroaryl, cycloalkyl, heterocycloalkyl, spirocycle, amino, amido,

5



~ N NUN . U lsothiazole Thiazole 1,2,
\ 1’
1

| 5-Thi adi azole 1, 2, 3-Tri azol e
3, 4- Thi adi azol e Furazan H H H NN~ N=. N 1 / NN NON NNNN mmm’g@ﬂl azol e
v 2, 4- Thi adi azol e Benzotri azole 1,2,4-Triazole Tetrazol e NON NSN
N --N1, 2, 4- O<a}dlazole 1,3, 4- O<ad|azole 1,2,3,4-Oxatrl azol e
1,2,3,4-Thi%PPVA5% e 1, 2.3 5-Thiatriazole O N N N O N~ NCTYIORBL o - -
, =~ \' -N~ ~N CNJ Nl\L]l/ I 512350<atr|azole123Tr|a2|ne124
Triazine 1,2,4,5-Tetrazine Dibenzofuran H1 ~N1 NNNON~N~NL/ .-/ I N

NJ NON ~ N / \ / Pyridlne Pyridazine Pyrimdine Pyrazi ne 1,3, 5 Tri azi ne
Indolizine dal e HI\ O | BS

| soi ndol e % }‘I_{ﬂ '\%le?%t"lx?”c?pﬁe”f% °EWH§?EP% W?Fﬁ%hﬂj?%mw r’?ém'@s N~ N~ ~
\ aN> |~ > uﬁc,lucle:mc’ehyl~ eﬂlykprdpybfdoprbbyl-, bubyt, (vinyly al‘lbllBB.naiymad(athth%ﬁﬂt hi az ;)I e
Benzoxazol e Pternidl I wl 21 P 1/ PC'I,' US01/ 08931
\ ~ NI \ N~ N 8 Qse“’%?\t"g%% “’I % "Iogef 'f‘“%ﬁbalﬁimgﬁ NF

| soqui nol i r&ky) ﬂma)bhanectﬁmﬂaal @izl toeb, (pndferalzly) fiomel @ué, nmbah |amns in the case of

1, 8- Napt£1y Qi il % 6, R}efe\rab) MNoale g.(bon?térﬁ in’he caseo#l@er oarﬁcb,&g Phenazi ne

"Het eroaryloxy" Is a en ra avin ubstituent (i.e.,
-0-heteroaryl ). "#keperi éﬂ Pregear Bdiea) | hevige gr@@ﬁ’sﬂquhﬁﬂ'es'(oﬁ@rmbml @y

pyr i dyl oxy hyfirdgasson i is af mwym ARBS) Q%Y -O-alf1%F A3 AicenyDX Prefértel RS SHPYY)
(1 soxazol e), L OX Y (ﬂ?ly xamﬁe)r:%th x% ethg)%lfl?r%f)o%l oga){lyloand benzot hi azol yl'oxy.
“Aryl" is an aromatic hydrocarbon ring. Aryl rings are monocyclic or fused bicyclic ring

10  systems. Monocyclic aryl rings contain 6 carbon atoms in the ring. Monocyclic aryl rings are
also referred to as phenyl rings. Bicyclic aryl rings contain from 8 to 17 carbon atoms, preferably -
9 to 12 carbon atoms, in the ring. Bicyclic aryl rings include ring systems wherein one ring is
aryl and the other ring is aryl, cycloalkyl, or heterocycloakyl. Preferred bicyclic aryl rings
comprise 5-, 6- or 7-membered rings fused to 5-, 6-, or 7-membered rings. Aryl rings may be

16 unsubstituted or substituted with from 1 to 4 substituents on the ring. Aryl may be substituted
with halo, cyano, nitro, hydroxy, carboxy, amino, acylamino, alkyl, heteroalkyl, haloalkyl,
phenyl, aryloxy, alkoxy, heteroalkyloxy, carbamyl, haloalkyl, methylenedioxy, heteroaryloxy, or
any combination thereof. Preferred aryl rings include naphthyl, tolyl, xylyl, and phenyl. The
most preferred aryl ring radical is phenyl.

20 “Aryloxy” is an oxygen radical having an aryl substituent (i.e., -O-aryl). Preferred
aryloxy groups include (for example) phenoxy, napthyloxy, methoxyphenoxy, and
methylenedioxyphenoxy.

“Cycloalkyl" is a saturated or unsaturated hydrocarbon ring. Cycloalkyl rings are not
aromatic. Cycloalkyl rings are monocyclic, or are fused, spiro, or bridged bicyclic ring systems.

25 Monocyclic cycloalkyl rings contain from about 3 to about 9 carbon atoms, preferably from 3 to 7
carbon atoms, in the ring. Bicyclic cycloalkyl rings contain from 7 to 17 carbon atoms, preferably
from 7 to 12 carbon atoms, in the ring. Preferred bicyclic cycloalkyl rings comprise 4-, 5-, 6-

- or 7-membered rings fused to 5-, 6-, or 7-membered rings. Cycloalkyl rings may be
unsubstituted or substituted with from 1 to 4 substituents on the ring. Cycloalkyl may be

30 substituted with halo, cyano, alkyl, heteroalkyl, haloalkyl, phenyl, keto, hydroxy, carboxy,
amino, acylamino, aryloxy, heteroaryloxy, or any combination thereof. Preferred cycloalkyl
rings include cyclopropyl, cyclopentyl, and cyclohexyl.

“Halo" or “halogen” is fluoro, chloro, bromo or iodo. Preferred halo are fluoro, chloro

and bromo; more preferred typically are chloro and fluoro, especially fluoro.
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"Het efocycl oal kyl " is a saturated or unsaturated ring containing carbon
atons and from1 to about 4 (preferably 1 to 3} heteroatons 3 h SEPe2004 Ng.
Het er ocycl oal kyl rings are not aromatic. Heterocycl oal kyl rings are
nmonocycl i ¢)waf, g; fused, bridged, or spiro bicyclic rin

Monocyclic wgtﬂerocycl oal kyI rings contain fromabout 3 tgpé%f@%)?@:'rrenb er
atons (carbon and heteroatons), preferably from5 to 7 nenber atons) in the
ring. Bicyclic heterocycloal kyl rings contain from7 to 17 nenber atons,
preferably 7 to 12 menber ators, in the ring. Bicyclic het erocycl oal kyl
rings contain fr“ﬁF[b u astrg.lghtqggtﬂ e 1Zr Jylclrbghya}ogﬁns%e ufed ﬁ\ rrnnor?a to 12
ring atomns. BIC c het erocycl oa sed,

bri dged r| R@fepp‘éﬁfe@éazﬂiabylﬂlﬁ,cnﬂep’efem@@t@P%halqaﬂcmlg,ssﬁﬂonpr| se

5-, 6- er ed i
Het er ocycl oaﬁé%% g&jmh arnc% ur?lskﬁ 'S ?re{errf (P%alo sug% 2 lﬁ’t“%’fa ‘Eh}?“f' B 1 to 4
subst i tuentrﬁosop”retbﬂfahmloﬂgyl 1shlﬁﬂﬁﬁaﬁeyu‘yl oal kyI rray be subst ituted vm' th haI 0,

cyano) hydroxy, . rbo ket, et o, 0, am no am do,
ST ML era CRERRE e Reesh RS @B o B A B | on
thereof Prlsfe@aﬁowdn@mb:samm&mnt&emathm erocycl oaI kyI I ncl ude 20 haI o and

o, the 1ol | o naeepell i 9Kes of Vosh ik soitiing Wbl Wbt bl 1.C°
Tet r ahydr ofhsteemtowwhmm & e TRergatasaee @ﬁcen&SH@SOall%N chENH contgin Biomdolodie

1, 2. 0L U Ol educind el B8y SOl X350 0 1218 RRNEA 945201 ©

"'21 SEP 2004
| CUNT TR PR ARk e O 9F TR PHiER A dnoRSbYY el
Phenoxazi nﬁ{ddrbaﬂllyl E1R2ink #iafBe §RafghiQr brafciedHpreferred Brarchdd/ hefeboaRZIMavekind@r (il Pyr an

3, 4-Di hyd Tet d H: Ch a OJucC
B O R e AR TR Pl Phsmiiar s Reb e
1, 3- Oxazi nehage one\or more) carbenscdrbon) ddibldl bbyds -add/brywhie o éiobejgaﬂ»omxatzdnrteple bonds.

4H 3, 1-be nzﬁét@r? d sftglrgt@&) thgjer%%.lqgg Bltgw?’c;npi 094%5' edo!x_él'!_|b<§1d§:'\qr one ‘Enp%egcna% more

Pi per azi ne Hexahydroazepi ne 1,
15  preferably one double bond. Heteroalkyl chains may be unsubst1tuted or substituted with from 1

to 4 substituents. Preferred substituted heteroalkyl are mono-, di-, or tri-substituted. Heteroalkyl

may be substituted with lower alkyl, haloalkyl, halo, hydroxy, aryloxy, heteroaryloxy, acyloxy,
carboxy, monocyclic aryl, heteroaryl, cycloalkyl, heterocycloalkyl, spirocycle, amino, acylamino,
amido, keto, thioketo, cyano, or any combination thereof.

20 ‘Heteroaryl" is an aromatic ring containing carbon atoms and from 1 to about 6
heteroatoms in the ring. Heteroaryl rings are monocyclic or fused bicyclic ring systems.
Monocyclic heteroaryl rings contain from about 5 to about 9 member atoms (carbon and
heteroatoms), preferably 5 or 6 member atoms, in the ring. Bicyclic heteroaryl rings contain from
8 to 17 member atoms, preferably 8 to 12 member atoms, in the ring. Bicyclic heteroaryl rings

25 include ring systems wherein one ring is heteroaryl and the other ring is aryl, heteroaryl,
cycloalkyl, or heterocycloalkyl, Preferred bicyclic heteroaryl ring systems comprise 5-, 6- or
7-membered rings fused to 5-, 6-, or 7-membered rings. Heteroaryl rings may be unsubstituted
or substituted with from 1 to 4 substituents on the ring. Heteroaryl may be substituted with halo,
cyano, nitro, hydroxy, carboxy, amino, acylamino, alkyl, heteroalkyl, haloalkyl, phenyl, alkoxy,

30 aryloxy, heteroaryloxy, or any combination thereof. Preferred heteroaryl rings include, but are

not limited to, the following:



H NI\ C a~ S o izine Phenoth(azine 1,3-Dioxane C- Cs O 1,3-Dthlane

' 1, 4- Di oxane Penem N~NON~O | \ OO ~ ~ | NHI ~NHI NHCS/ /2% BPARD
Coumari n Thi onor pholine Uracil Thym ne Cytosine Thlolane \ \ O S NNH 1 /
NH T , ~ ~\wo%Peesi~ S 2, 3-Di hydro- 1H-|soi ndol e Phthalan 1, gai@ane
1, 4-Di t hi ane hexahydr o- Pyr| dazine\ I I / NH~NH. OO i b

1, 2- Benzi sot hi azol i ne Benzylsultam 10 * v 21 S EP 2004 WO 01/ 70691

PCT/ USQ / 08931 As used herein, "manmalian netall oprotease"” refers to the
prot eases di sclosed in the "Background” section of this application. The
conpounds of the pr esent inventipn areypreferg bI y active against "manmmal i an
net al | opr ot eases’ Olncl u ng a rret LNgcont a| I ng ( oef er

zi nccont ai ni ng) z me ‘o /pref@ bl y @ sour ces
capabl e of catalyzing the 5 bre dovvn of col Nagen, in pr ot eogl ycan
under suitable a¥=§@9 CENQRWF%nBYWOprPYﬁﬂOPat @'%@ay%@ﬁ@l fsosrglecan be found,
for exanple, in S. Pa ent No. .4, 743, 587,Hwhi ch refgrences tlae procedure

of Cawston, et z Bi ooty (1979 99: 340- 3487 yuse of NA eynt het i ¢
substrate is de |bedN Wei ndaften, H. N al ., BNemhem Bl\\e-é/hy Res.

Comm (1984) 1idWiskdi84rnibidly - 1@@%3&!&99 Kny %’Prlazo% G,3 £¥hidlazole * ArupRYE!

Coumari n- Label | ed Peptide for Sensitive nti nuous Assays of 10 the Matrix
Met al | oprot eases”, FEBS Letters, Vol. 296, ypp. 2634266 (1998). Any standard
met hod for anal yzi ¢ he brea 8, strugk aI prq\t,é ns can, of
course, be used. TBW/ resent d_ ound‘j re p\\_ erably“wgtlve agai nst
net al | opr ot ease enzynes that are zinc-cont prot eases ich are
simlar in strudtddrigiagigzole §24dhiadiagole Bﬁﬁﬂtﬁ?@'gtr AETIEPR oTeRe% i brobl ast
col | agenase. The ability of candl dat e corrpounds to inhibit mgt al | opr ot ease
activity can, 5 cour be teste rm t he as § descri Qg “bove.

| sol at ed net aI I ot easesgnzyrres canybg used to f| rm t he\Nifhi biting
activity of ¢t nthe
Fange of enzeQie | SRorABRRY ot BBt Fa A '%ﬁazo'eﬁﬂ%h%?%%% e Ts
an al kyl or heterw Wyl diradg @ﬁl sub wient of’ ankyl pal kyl
wherein said diradte@l substi Nt i I tﬂached elzl nal Iy ghe grein said
di radi cal subs of ) Neont ai n 0 8 nenber
at ons (c%r bon tdlrztalﬁgdt%tp%‘% 2 @Brng‘z B%él’%' %n% Hégrj;%tf?ﬁlg? a lﬁ%é“%l | e al kyl,
het er oal kyl , cycloalkyl and heterocycloalkyl groups may be sub ituted

wth hydroxy rou he n ng are
not envi si oned| i the| ent Iop, 25 EnoI a@@ rbon
beari ng a doubl® bond). o gro s att ed to car bon ear| ng a
doubl e bond ( lglﬁept b aifﬂen}ﬁymﬁaﬁ BYEHES1,3,5-FriazPT © 11cBiRMe ONE 1fYEN OXY,

am no, or am o attached to a single carbon (except where two nitrogen

atons are attached to a single carbon atom andﬂ a11 thr;ee atomsN are 30

menber at ons wFhiEAa h ycl ri
QoW 0% "0 (e

Isoindole  Benzofuran Benzothlophene 1H-Indazole Purine Quinotine
N K
3 oy O €S
~ N N N SN
Benzimidazole Benzthiazole Benzoxazole Pteridine Carbazole



4 Hydroxy, am no, or amdo attached to a carbon that al so has a heteroatom
~attached to it. 5. Hydroxy, am no, or am do attached to a cardorsgrhais al so

has a hal ogen attached to it. 11 WO 01170691 21 SEP 2004
PCTI USA /08‘%3 160 dphar maceuti cal | y-acceptable salt” is a /{Iéa%@nsal t
formed at any acidic {e.g., hydroxam c or carboxylic aci group, or an

anionic salt forned at any basic (e.g., amno) group. Many such salts are
known in the art, as described in Wrld Patent Publication 87/05297,
Johnston et al., published Septenber 11, 1987 incor porat ed by reference

herein. 5 Preferred cationjc salts |ncludethe al kali galts (such as
sodi um and p% xz % ’@ﬁj (s c as nmagnesi um
and cal ci um opgal R gler t he hal i des
(such as chloride salt % onat es, carboxyl at es ho ha es, and the
like, Such salsp®inging v@ fI°”'t?ndé’Pf§'E'%‘a b9”"ﬁﬁ%@'”§ ku‘?‘i' Skl SRt “V%H?J“et he

skilled artisan is able to 10

i of salts given the
know edge in the art. Further & d that the skilled
¢ “Nhotfer Yor Nresons of solubility,

artisan may prefer one salt ov
stability, fornul ati on ease andAdities | | ke. Bkhednal nati on and optim zation of

such salts is V““ﬁ&ér@gg@ﬁz”%“ N 'xg%n delcta]px%wﬁ%L %et&gagﬁ]s&bsf;tg&aa Pl -ﬁetterga?ygl) (i

" bi ohydr ol yzabl e”am Cont ai ni
R in 15 Fdweferred heteloaiyvioxy [idapd) mplpdiadfd»rme&mléa&'edylm; Biranyloxy, Hthiopkrnedexy ot

nterfers wblaoibhg, | nehbiddby, acagoxazw)ose,f tBSmARRRONNT, pRLid R, | Sfeadily

converted in vivo by an ani ma preferab nmore preferably a
human subj é’E’EZ"t}'{a@l}lP’S’I d an active netall oprot ease | nhi bi tor. Exanpl es of

f, ugh ani de deri :j VHétbfg@&loﬁlkﬁ" alalswambflﬁmu&mﬂﬁb 1 cbﬂaﬁlhgderrwmatonfam&@aﬁm of the
ydr oxani ¢ ,acj or s repl y. noi et

acyl oxyani d&°¢ {I\ﬁ&? o ﬂgl%‘bs){'}ﬁﬁ%gf’?’g %g‘ﬁf%eﬂg?rgcyf’@él‘yé&gﬁs %%j/ﬁ‘ﬁﬁf%ﬁi‘i noi ety
(i.e., R C(HEeByocycloakky! bingsharelmmhycyeiisl er iy dused; bridgadd e’ spirs b@ayclicnnmtesystéma

hydr oxags c i | | i r e t

rtert ort (e eRE RN BB EhE okl s Frpdib AR et
or that i s hetsrogioms), profesablytieomh 5 fo 7\mqmbeb3}01m1math¢m Bl%’@‘f keteadsygloatkyhemesal |

nore pref ergghbiy ﬁ%mh’ﬂ marv ﬁbiﬁtte?%nﬁ Drotériif 738 126l & amﬂsallnltf?pﬁ&t e flic
i nhi bitor such i mi de derivatives are where the am no

hydr ogen ofhefeﬁéyﬂgﬁzlfyg?&ﬁ% qontain faorg pbaup 7 4q,#boul 173 m?gsat‘?’%’p P’&é’-‘é‘é]’llbffmaﬂ tady|
noi gt y I( i . eing aﬁnﬁ( =Bibydlic héterday@butich @ilnyszﬁbﬂ' Be ﬂﬁﬁcﬁ I’splrd Sor dridgatrdig @lﬁtrrﬁs t
caxboxyl,ic 0 al | opr ot ease
i o1 1 08 RS ReaR Rl e lalopyLrings poirire St 31 M BpRbT R AR i oy
activity of, or lesmnbersdpingn distearcydidaiityl fings mende hysulgstinted ot adistintedawittofiommal  t 0

l d 3
yield an 3Q, Q%fxﬁs\ﬂﬁeﬂ?& o Qﬂg%@fosye%dtagwn% Pho sublififed Ol Q‘ﬁb Y roky) er

al kyl esters ower acg oxy-a as ace
acet oxyet hyrcbormikeiactiokeseydming nestlvfmo, apyLy amidey | alisrls rhqtetonlyyl hzﬂ@hlkyl ‘phenyl,
pi val oyl ox yaﬁéoiaylarmy%f aay, cohﬁﬁqamwher@o?t ?feﬁenéé Hﬁmn@eats Bﬂthgtétlobﬂlﬁlalkﬂrlgclude

t hi ophth wer al kgx oxya esters (such a
met hoxy@ %W‘g%fn%}{efméé W@P&ﬂ?%ﬁg}%wm% aspgt lipited Yyt fllowing: Sep
2004 WO 01/ 70691 PCT/ USO /08931

oo bw O O Q@Q

Oxirane Aziridine Oxetane Azetidine Tetrahydrofuran Pyrrolidine  3H-Indole

EZ> Ls‘s [2) I;C;N |I/\O;NH

1,3-Dioxolane 1,2-Dithiolane 1,3-Dithiolane 4,5-Dihydroisoxazole 2,3-Dihydroisoxazole




|sopropoxycarbonyloxyethyl esters), al koxyal kyl esters, choline esters and
) al kyl acylam no al kyl esters (such as acetam donet hyl esters) 2 A\ SEFoLPht e
is a conplex forned by the conbination of a solute (e.g., a netalloprotease
inhibitor) and a solvent (e.g., water). See J. Honig et al The V;

Nostrand 5 ¥RE&H%Y* s Dict | onary, p. 650 (1953). Phar rracetﬁqré%ﬁof@”%’ccept abl e
sol vents used according to this invention include those that do not
interfere with the biological activity of the netall oprotease inhibitor
(e.g., water, ethanol, acetic acid, N,N—dinethylfornanide and ot hers known
or readily determ ned by the skilled artisan). The terns optical i sonmer”

"stereoi soner") arﬂi "di asterﬁor ner” hgve the s rggogni zed ,
meani ngs (see, e[Qy Haw ey s Copdes 1l ﬁﬁ Ed.). The

illustration of &cific pronect & the
conpounds of the instant i nvEntion”is not ntend d toI 4|Hrqi ﬁ?g“ée
appl i cati on &F-Dwrapyrazeles imidagiidipe PEPlRg g%"bﬁ’ﬁ?'e trepoxraap?m e Wi t hin

the ability of theﬁsklll d.artisa 0 | . Compou . 15 T Mj ect invention
i nvol ves conpounfds ngf F@ a (1)] O|RZR30 R~~@~ G e@ CHz)n Ol X E
(1) where R, R2; n E - X G, Mand ave t &Ni ngs
described abovepy ThfafPblehdg, 495|®Wo%ﬁ>yﬁand9§f?afh§/&%¢]ypéﬂ O Btk arly
preferred noieties, but is not intend e scope of the clains.
d rom oH nd -NHOH, preferably -OH R~ is selected from
; I het | kyl, opal kyl ,

yI I kyl, arylal KRyl _Jland het brglar yl al kyl ;
or al kyl , m) pref & ably hydﬂo’gen R Ns sel ected from

20 R is select
hydr ogen, al k
cycloallryla
preferably hydroge

| kyl, alk | ; h Kk | oal
ﬁet )ér ocscl ggyk?'l'mm%{%gl oM etr‘gag%ﬁ@n& 3&‘%’/’9@9 1%5%?@%@/ 38?‘%;\6

het er oal kyl , heterocycl oal kyI al kyl, aryl al kyl or et er oar ylalkyl. nis from

0 to about 4, preferabl 8 or 1, D fera p bstl tuted or
unsubsti t ut ed, rmnocyc! i CJ het er ocylyj E): ring atonmns,
of which 1 to 3 are he oatons. Prefe .. from5 to 8

i SEP 20 01/ 706 ferably 6
or 8 1ing. at oms S ELEPRENG RIHERVRPAE o 8[5%??3 i tgf”ig;“pf’[agr.e&?ney

t et rahydr opyr an, tetrahydr t hi opyr@h, or perhydroazocd nore preferably
pi peri di ne, tetrf._q,y opy anjor te ra dr ot hi ;&an F9ely, A and Rz
can together for subs ted o ubstit Irmrj
heterocycloalkyl ing frbm 3 to preferaby 5 to , m)re5 preferably 6
or 8) ripg atons Ceprénil Pipedzing Hpxdtetreszepibe Ms3-Ditapé drRickane ePeMeBse rings as
descri bed when A does not conbine W|th Rz to formaring. Eis selected

froma coval ent bond, C -4 al kyl, HC( =0 O HC( =ONR4)-, -SCa-,
or -C(=S)N(R4}- In th pre rred
R4

d fr a bond,
C, -C3 al kyl, w NH - S%/Nm)re re erably Eis
C-Cz alkyl, 1 : O) R4) - i s selected from
hydr ogen, al kyl, enyl , , ter oal k§1 , hal od¥Heyl , _[ycl oal kyl, .
het er ocycl oal kyl Gousnagi | Hﬂwqm Ur‘i%?!‘eroar'fwm'@md h@ﬁ@'r@aryl alolape -

pref erably hydrogen or | ower al kyI X is selected from hydrogen, alkyl,

al kenyl , al kynyl, heteroal kyl, hal oal kyd aryl, g5 aryl al K‘yl het er oaryl ,

het er oar yl al kyl m‘l kyl m{)er ggyﬁl oal k[ ]}X [ s Mabl y hydrogen,
al kyl , het eroal , roary etero | kyl

cycl oal kyl or het eér ocycl oal kyl; nost pr%f erably Sl kyl, heteroal kyI aryl,
aryl al kyl, ? Eﬁ?ngHHQ{)mlaagebgﬂélé(A af K Wathidhd %Jﬂﬁﬁlbﬁéehaseahmpﬂa&tr@r ably, X

and R join to a substitut unsubst i tut ed, nonocyclic

het erocycl oal kyl having from3 tg 8 ring atg f which 1 to 3 are

het eroat ons. When X and R4 for i \Q,, 20 d are 5 to 7 nenbered
rings wth 1 or 2 heteroatons. §Iecte -S-, -0, -NR)-
-C(RS)=C(Rs')-, ~-N=C(Rs)- and -N N-; mapreerr‘Ped enbodlrrent Gls-S-
or -C(R)=C( Rs' )-. Each R antj2-BSizisothlazatice Benzyultaiy sel ect ed from hydr ogen,
al kyl, al kenyl, al kynyl, heteroal kyl, aryl, heteroaryl, cycloal kyl, and

het er ocycl oal kyl ; preferably at |east one of Rs and R5' is hydrogen, nore
preferably both are hydrogen. 10



25 G, is selected from-S-, -O, -N(R6)-, -¢({R6)=C(R6')-, -N=C(R6)- and
-N=N-; in a preferred enbodinent, G is -S- or -C{R-}=C(R6')-. Each R6 and
R6' is independently selected from hydrogen, alkyl, alkengll SEPK3gdy|

het er oal kyl rvl . heteroaryl, cycloal kyl, and heterocycl referably
at least o Oglf/%ﬁg and R6~ i s hydrogen, nore preferably gﬁh&glﬂ) 9:ﬁydrogen.
Mis selected from-CH and -N-; preferably Mis -CH. 30 Zis -(CRR"')a
L-Ra where a is fromO to about 4) preferably O or 1. Each R and R"' is

i ndependent |y sel ected from hydrogen, al kyl, alkenyl, al kynyl aryl,

het er oal kyl , he eroa clo JkyI terq | oal k n oaIkyI,
hydroxy and al k8% d%éfﬂ“e (rgé ’é&@?’l’ aﬁopr?tgas??yﬁﬁcﬁﬁ&g r‘ih‘%/t?fﬂte ﬁg%s’éd }naﬁ]
i ndependent'Backryhidb gpetionaf tﬂlﬂpﬁlﬁcaﬁdnk Vithe ccﬁ:rﬂaounds ofAle {edeht 20/6dtioi@re(hidftEY 1

PCTI US01/ 0%3%1 k?cxﬁg"rga?nuga %ﬁ%t}p@tc%ﬁs)%p\ﬁ%ku% E‘nlgt’al-ci?%ainmg@fetagfy%c-

=0 N( RO refera
g(( Og Ng R gcontamlm() RNnJyme falmd in gireY Efeforibly; nemmélalp rsevfress ghrable [of catalyaiyg e - S— b
is fromd tRakowkdficsllag!, %Glﬁtrﬂdor PrOB3 gl %@Psult@&lé(i(slsay &h&%ﬁél A Mﬂé’ I,

aryl , heteroaryl, heteroalk het eroaryl , cycl oal g het er ocycl oal kyl ,

andl hal oal I5PRY Sariitions can b fomeds Si5ieyermalio g énPatqnbwér‘* UPRT, Which agtigpnces the
Al ternati veloteduld of Tadsth et 419 @@klNBiochdnl (1919)©9:3400315; iise o\l lsﬁifheﬁéw@ybstﬁz@eis bonded,

Tl A A

het er oat omalso RiightsC Sebtat | “AdNdveloPautmyrin-Dapeliell Pagtidy for Saﬂsﬂneer@dn,tlmaiuk&snyjrs of

hal h |

ot er ooy i Sianoplapg, £l 1 Blef yor Bleh Bes (55 A8ty StlanraFifhod

het er oal kylformnalamsa the Aretalelowatof tlmeystrumralamtemcant dg@m@rbequh Theerresendns t o
whi ch they c@lﬁﬁ‘ou{?&rhg@ﬁlorelp%fé?abﬁ)pactxw @aﬁﬁ Mlbﬁ&@dsé ¥nz§r¥l@§stﬁdt %ﬁﬁ-c@ﬁhﬁﬁlgcyd ic

ring containing fromb5 to 8 (preferably 5 6) atons of

(pr ef er abl yrofeagss Wijch presipilardp GH‘!"B%% to, |fqr|exa%ﬁ5rawwgpja¥ &% i fibrpplast
% (r)]rrptignds Qf,natgéhasd trwwauﬂasa o@%ghdhﬂtepfo%&fn@ﬂtou?lﬁlﬂﬁ nﬁtauqmtgatsy a&fvtltjﬁrcﬁﬁ egur tes

e arting, materials used i e. conpounds of e invention
e oot hurrobd ettt e Bt Ebe bR, Lo B A Beres g b8 osed W
Parti cul ar Icynfpmelﬁeemhlbxﬁng; yatitvine sfthe ﬂwmudzemrpbimaei or arutihextth@s wbich neptgrether al
reaction sq&@g&s&?‘n‘gp% 5)19 fqg%gbgaagwﬁ 9an'bLleé§t rate the reaction schenes do

not necessari respective groups used to describe the
vari ous aspect s “Srirogysle” Fts);am}ﬂgl pt é@iﬁp@bﬁd@rﬂdmhawbsmgent fob ralkgk arvpeteroaliyl | n

Formul a (1 )y1dR@SsafddirafieR s@5EMEnt flmtaéﬁaﬁreﬁamsl ohd FheRih Bld MRS -subsB@Edtf | C
exanpl es for maki ng the compounds of the présent Inventiqn are set forth in

Sect i on?8/u, forEp &iRg Seid ing contajuing 4 to “@Eﬂ’ﬂ?@fmﬁ (G500 2r It ptomporPiebly 98831 O H
O ~O N bbz pehbbtomns—O~ ~Cbz N + O P(OMe) z NN = Boc i ~oc eoc Sla 51b Slc

Sld While alkyl, heteroalkyl, cycloalkyl, and heterocycloalkyl groups may be substituted with

hydroxy, amino, and amido groups as stated above, the following are not envisioned in the

invention;
25 1. Enols (OH attached to a carbon bearing a double bond).
' 2. Amino groups attached to a carbon bearing a double bond (except for vinylogous
amides).
3. More than one hydroxy, amino, or amido attached to a single carbon (except where
two nitrogen atoms are attached to a single carbon atom and all three atoms are
30 member atoms within a heterocycloalkyl ring).
4. Hydroxy, amino, or amido attached to a carbon that also has a heteroatom attached to
it.

5. Hydroxy, amino, or amido attached to a carbon that also has a halogen attached to it.

11



OR!z;—ZORz ONSR~-ONSR-HONSRL 02 ~02-.~02NStf ~ Slg Sle .
" ~2Z ROR NNS~. R HON-S.R~ Oz O2 NN3 R5 10 15 Slh S11 bR ggp 1, the
ket one Sla is a comercially available material. Upon reaction w

phosphonate_S1b it can be converted to unsaturated ester ' very good
yi el d. Hydr%BQHZﬂ('%i s of this material under standard cor‘rﬁ’rﬁggﬂgﬁﬂr ovi des

am noester Sld. At this stage substituents R and R can be introduced
usi ng reductive am nation followed by sulfonylation or, in reverse,

sul fonyl ation followed by al kyl ati on of the sul fonam de group. The Hoc
protective group of sulfonam de Sle cap, be renoved .under condi.tigns well
est abl i shed in é’E‘%FF’ta"%‘PB yéﬁcﬁeétaélﬁi %@e?t%?at’gﬁ‘f‘.sa%{%m}?gtaﬁﬂy é%‘%lége'é'r‘ oup of

t hi s conpomgdrogatic becadatyatylid acid graspder ansdntonibasatt foordiat hignbastca(e g, Golinog

am no-acid : ' a ' (o} LIRS B4 RGni t rogen
at om can b@§ ?ju%t r@%‘ﬁé@ﬁﬁ us%ﬁ e?fg\,%g\?%?gt%%@%tgé,fﬁ%? I?%rcllslﬁ1 Wﬁﬁds ?Ltfglgta%t%lhghﬁig of
reducti ve #M04227 dehnstar gt alt, ipoblished §éptanibenl 1, 428 7biaersparated bn refergrrdisipitat i on

and ur eas f @LaBtdd0ntialil odi8SMidel tHe HIRANmM¥aLLaltS (RFh b SdhA Bf pdiakiaAXMhi C aci d
Sli. Alternati ve!@z@ substituent R can, under. st andgrd condj ti %ré?e,mg)e
t

i nt r oduced 2elinner@imejel Bits fwehpy megresipmand cplglugy sad orsagicrsglty. y

functi onal iaaRdicC dRROKERIdS! the 1Rliadddasuch My detdridei saltef, dulfonRe&! edarboxylated, onal ity
of Silh | eads Lo t he Eﬁi et carboxylic acid Sli. cheme 2 0 a ~0 1 ~Cbt ~O
NHZ 0 Chz -Phosphatesrpndt ‘?“z X~ X S2a S2b S2¢ S2d , OO Rz O Rz ~0 ~~S~R1l ~O
N S R~ HO N~S. RSuélzsalts are welDmnder@ébdbyXhockBee afiiddn, Sahthd killed arli@n (19b83691 21
SEP. 20040 Pq/pgr%g.n/ 91§9§c;,l'r olfr}sal§sc q%ﬁethgk R‘Hg%‘é%{ g%rts%%. E%tm% e?ﬂchS n?échy
avai | abl'e material. upon reaction Wi th piosphonat e E38 1t I's converted to
unsat ur at edhaigheeskilBdartisan anay ereferqpoo dali pyer dnotiex iferaessens off sofubiith stabilibat om X
(X =9) canpphifioRaRGHATRY g eBetlihitkigY httCopfinzaH6R of SheHlIsABLAGHMSH BeOf this
materi al under standard conditions provides am noester S2d. At this stage
subst i t uentRryiew gffhe silled aptisan'hrastiser oduced usi ng reductive ami nation

f|0|k| IOWB_OI by sul fpomibatiolzable amide" ieaeimide of Wlhi@eyskad iddicdnalnipwed, Ryin

al kyl at i

Fr ans  or e it iy MR BR Sl e Bsr 081 Riprrenti i uEPurs

hydr ol ysi s ativigi $f the somsninén@ tBatQis @eadily converted in vivo by an animal, preferably a

mammal, more preferably a human subject, to yield an active metalloprotease inhibitor.

Examples of such amide derivatives are alkoxyamides, where the hydroxyl hydrogen of the

hydroxamic acid of Formula (I) is replaced by an alkyl moiety, and acyloxyamides, where the
20 hydroxyl hydrogen is replaced by an acyl moiety (i.e., R-C(=0)-).

A "biohydrolyzable hydroxy imide" is an imide of a hydroxamic acid-containing
metalloprotease inhibitor that does not interfere with the metalloprotease inhibitory activity
of these compounds, or that is readily converted in vivo by an animal, preferably a mammal,
more preferably a human subject to yield an active metalloprotease inhibitor. Examples of

25 such imide derivatives are those where the amino hydrogen of the hydroxamic acid of Formula (1)
is replaced by an acyl moiety (i.e., R-C(=0)-).

A "biohydrolyzable ester" is an ester of a carboxylic acid-containing (ie., R' in
Formula (I) is -OH) metalloprotease inhibitor that does not interfere with the metalloprotease
inhibitory activity of these compounds or that is readily converted by an animal to yield an

30 active metalloprotease inhibitor, Such esters include lower alkyl esters, lower acyloxy-alkyl
esters (such as acetoxymethyl, acetoxyethyl, aminocarbonyloxymethyl, pivaloyloxymethyl and
pivaloyloxyethyl esters), lactonyl esters (such as phthalidyl and thiophthalidyl esters), lower
alkoxyacyloxyalkyl esters (such as methoxycarbonyloxymethyl, ethoxycarbonyloxyethyl and

12
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isopropoxycarbonyloxyethyl esters), alkoxyalkyl esters, choline esters and alkyl acylamino alkyl
esters (such as acetamidomethyl esters).
A "solvate" is a complex formed by the combination of a solute (e.g., a
metalloprotease inhibitor) and a solvent (e.g., water). See J. Honig et al., The Van Nostrand
5 Chemist's Dictionary, p. 650 (1953). Pharmaceutically-acceptable solvents used according
to this invention include those that do not interfere with the biological activity of the
metalloprotease inhibitor (e.g., water, ethanol, acetic acid, N,N-dimethylformamide and
others known or readily determined by the skilled artisan).

The terms "optical isomer", "stereoisomer", and "diastereomer" have the standard art
10 recognized meanings (see, e.g., Hawley's Condensed Chemical Dictionary, 11th Ed.). The
illustration of specific protectc.d forms and other derivatives of the compounds of the instant
invention is not intended to be limiting. The application of other useful protecting groups,

salt forms, etc, is within the ability of the skilled artisan.

II. Compounds:

15 The subject invention involves compounds of Formuta (I):

X )

where R, R%, R% n, A, B, X, G, G, M and Z have the meanings described above. The following
provides a description of particularly preferred moieties, but is not intended to limit the scope of
the claims,

20 R! is selected from -OH and -NHOH, preferably -OH.

R? is selected from hydrogen, alkyl, alkenyl, alkynyl, heteroalkyl, haloalkyl,
cycloalkylalkyl, heterocycloalkylalkyl, arylalkyl and heteroarylalkyl; preferably hydrogen or alkyl,
more preferably hydrogen.

R® is selected from alkyl, alkenyl, alkynyl, heteroalkyl, haloalkyl, cycloalkyl,

25 heterocycloalkyl, arylalkyl and  heteroarylalkyl;  preferably  alkyl, heteroalkyl,
heterocycloalkylalkyl, arylalkyl or heteroarylalkyl.

n is from 0 to about 4, preferably 0 or 1, more preferably 0.

A is a substituted or unsubstituted, monocyclic heterocycloalkyl having from 3 to 8 ring

atoms, of which 1 to 3 are heteroatoms, Preferably, A will contain from 5 to 8 ring atoms, more

13



10 | n Scheme 3, the amno acid S3a is a commercially available material.

" Standard conditions can be used to convert S3a to the correqu)r‘ﬁpwgmgret hyl
ester S3b. At this stage substituent R is introduced in the sultfonylation

reaction t Ay at convenient internediate S3c. if NeGR&RAGHYIsoFy MO €

el abor at e &v&gﬁl 0\séfﬁl tuent is introduced in the sequence of several synthetic

steps. Substituent RZ can then be introduced via standard al kyl ati on

conditions to produce 15 internedi ate S3d. The Boc protective group of

sul fonam de S3d can be renoved under conditions wall established in the art

provi di ng ap e §3 eSHets o0 burbithiSa G RSsHIEtuER Pigdfdine,

hydr ol yzed$%%%?’$ts6t z[irn§argag }%ﬁj i tiAoﬁssgtegey% oduuc_e am no- aci d SS]E}):IQAtTm?( hi s

stage the Retrabydiepyian.udpirahpdrothinpyras per apertydroproeipg garprait Bivfeehl PEPeTHES oduced

under a varifgh rcfflglraﬁ: S ity @B Biopyrt! SAltdrRRedly, Aghd R caDiof kY Edrb L QuiRtHufadt | ON,

acyl ation, arylation, carbano Fatl Qon ul fonyl ati on ea formation all

sul f nd_ u
result in gooBsupstisrieds menoqyplic Reiprosuploalyl haying frem . foy8 2%‘1“%?{’]?‘5?9?" t B8ar d
hydr ol ysé s pafferithhes 6:58) @ing s bidoN®|3i ring hetbroficgs. | IRefdiGedt ape thbie ringsrag @éscritad boxyl i ¢
acid S3h. 17 d 21 SEP. 2004 igp 1/ 70691 PCT/1TS01/ 08931 The met hyl ester
S3g serves 4§ & SeBNOERMERE YRR AXH 248 i n the synthesis of hydroxamic acid
S3h. Thus tr eat Benseleoted $31g awbvatentbdnd, G, €, sy lutGED)-0LEHM)AR oxyl ami ne in
met hanol prQy} w1 ey carres {n ' oTIo ' ' :
Al ternati ve@yé?ﬁﬁﬁg’ cal‘bgi ‘ﬁi @R@g% g‘é%@é%?%@?@@&@%&%eﬁ%@%‘gr%?% c acid
t hr ough t heCitGaplkat, e (=D QPraCIENNR otV SRg: mprecsefpeblng 5 GG 1§l -

O pr ot egh ey mcpio)by df opo)Rfepe, and 2) renoval of the protective group.
Protective grou wel Ik I h

pSs . nown in the art (e.qg. henzyl rt-butyl,

tert-butyl di net @Fssﬁelegfpﬁ ﬁ%‘ﬁﬁy‘li%8°ﬂ:s"élﬂ’l’f33fn3tl’tﬂ%§’“¥lr %ﬁ%fra!}w@f%ﬁi %@&@La eps
may be var iRgrdefldalk§l, QR8s carylhlRy] OhePdroati® Shd Bélerpar@alitylf prefefublyshigidiog@dordbwérsan
w Il recogni,ze the judicious choice of reactants, solvents, and
tenperatureaékyﬁs an inportant conponent 10 in any successful synthesis.
Det er mi nati on ofX dptelevidd from diytiiogens Jalket, calkeind, nlsyril, nketerdplies Yalvalkylk iatyl,ed
artisan,ga ' i henes

15 1ateld d%%tﬁrg%@l{aﬁtgl?%#ﬁ?g gH@heQego BEa1GH. %Eié 'ﬁ-@feﬁﬁl*r hiRogef)!

i
above. It is recogniz artisan In the art of organic

cheni stry oyl heterdilky), asdrarylalladihetsroanyh heteroardplic avaleslion ot Tppersydeaiivh MO¥npounds
wi thout f urgbeonigliaf ?10 hbeyBalkfi @Y1, biSlalkyf, hbtSroy9l br Mdrdabylalkyile ACRRE IR §hd
practice of the ski I’ed4 arti stgn to carrﬁ out Euch rranllaﬁ%ul.a ions. 'é'lgyse

i ncl ude, buRrefembly X aph R* joindo fopm # Subshiutst of MeHDIuted, PRAGYALic BEIRiTad o
their corr espagton® Bl Capolténs Dortikht 1 ©riSare hetdrydsris yWhensXidnd Refolm keing,

acyl ati gps,__aromat i ubsti tution bojh.el ectrophilic and nucl eophilic,

et heri fi(agat‘?re r§°g%é°ssf"8?i“fefn %ff‘r% sgﬂ%lg%%ﬁ??aﬁ’énﬁtj on and the |ike. Exanples
of these mani pulGisisdededsicm SOk SHEY)-,i-OREQMRIM NAARY-cand FN-ain avieferred
Advanced Orgaanic eni,str W.L.8Y) ey, and. Su i ani c
Chemistry ( ‘?‘mﬁﬁ“%hsgrbb?rﬁ Q‘G)\é\{?kﬁ‘hgﬁ“%ta‘{iéx%% ‘Pf“?&"%g‘? Lasieot “s’é‘gz}gmﬁ‘?dé% ' 20
The ski | | echallg,taikeayl, alliyhyl, letesoalkyk argll, heteroqoyly aycloalkyd, and beteroeyeloalkyl; preferatly ¥ns ar e
best carried out £ ot otenti I t unctionality on the

nol ecul e | glear?aos cé)}(‘j\ﬁoa?'d%r (l)sthggtg)% ’,m‘grﬁgllseﬁgl\lk/)%ibaﬁ%& ﬂgér@g%lhdesi rabl e side

reacti oré and/ orGiinelead frog -3-h@-yNERY, CIR)HER) e AtCBH: andf-Nelt; inpeprefhrdd| ed
artisan utili,zes profectin X0) oel | SUCH 4 S i s or
to avoid t heem"ﬁﬁ‘&’é“s?tr (ra'léds r’%’agrt %ﬁgﬁ(ﬁ?es ?ag%;rigtaﬁgnrk; grlgd%pigjh@%g@i %Qgtﬁ%%ﬂ
literature kydthgen, alksl, siisenyb|afkynylt heteroatiktyl ayh digtero2sl, gycleatie], ard hetaseryelpallivban.
Exanpl es of PRel?) i nple in T.

G eene,' Pr Bt ec?l?'?\{gl?a p@‘gﬁf)@%Rolrsgg‘?\‘?%ﬁé’glﬁg%‘gﬁaféwgﬂ a{:eg%’(rll,ssééeﬁ am no acids
used as starti ng\rsselestpdiram GH-mud SirréfereblgMde-@hai ns era preferably bl ocked
to prevegt undesy &%ﬂxﬁi,@ﬂﬁ%&& W sron pgo SREPR YRESES 0 LS B R QN j1RY

have one or nore chiral ‘canters. sult, one may sel ectively prepare
one opti cal inflepgrfiently setpsted dfrany hiriregsn.erlisdnelkenyl aliyrdneyb hstesoalkyle hetgrpisylner | 30
for exanpl eqfaMaikfll hétbroScRElk)1NBalbgeh, ChAIAIS), HGAbR) Wik Blk&Hy; ?féfef{a%l}'t &ch @ idray
prepare both stereai soners or bothh%)tl cal isonmers, including diastereoners
and enant i ofFagengnd garhR” (gindegendpntly hyrogeg cplpwergikit e t he conpounds of the
invention may exist as racem c mxtures, mxtures of optical isoners,

i ncl udi ng di astereoners and enanti onersg4or stereoi soners nay be separated
usi ng known net hods, such as chiral salts, chiral chromatography and the

i ke. 18 21 SEP 2004 WO 01/70691 PCT/ US01/ 08931
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In addition, it is recognized that one optical isoner, including

" diastereoner and enantioner, or stereoisoner may have favorab) ¢ gEropgiti es
over the other. Thus when discl osi ng and claimng the invention, when one
racemc mxture is disclosed, it is clearly contenpl ated tgﬁ‘ﬁ& ﬁ@?)g opti cal
i somers, i MEPOUI%Y di astereoners and enantioners, or ster&d| 88

substantl ally free 5 of the other are disclosed and claimed as well. V.
Met hods of use: Metalloproteases (MPs) found in the body operate, in part,
by breaking down the extracel lular matrix, which conprises extracellular

proteins and gl ycoproteins i hi tors of t pr ot usetul in
treating di seasifsl “A?S’?g(fmma"l cqva %ttbmi‘ 9ar§&e’b§ Pﬁ ét?f @gﬁgimﬁ"@f) &eh 10

pr ot ei ns aMRﬁd:(yeoo}ppﬁfemblysL isHOe S-6-, BSMyt, e CEO)NES)- ,gNﬁt“ppmdt-N(RTE(ﬂD)ayn@m

i mpor t ant akni h : t jty of
tissue in tpﬁfer Q’Lga &g g&étnrlgmlsintzr?ls%ﬂ\a%mnﬂé&%gp ilggeél er deI i ng.
As a resul taryhf hettm%yladwtmalkﬂ heigrearyia gcldatkayh Iswoéyqi@mb %éthalpékﬂh Rfralﬁy

di sorderg i Pe\fé?gbw ﬂ}glr%'eﬁ W&ber GIRGE or(a g?)l Qe AKHARNIR Ofnd RS SR pRRr Witk kidkddd to

opthal mc di seases ener at lve di seases, such as 15 arthritis, nultiple

scl erosi s averhihey afqYendedeinty toriorm ot entiprally subvipted P‘t"?°"t¥?11°t‘l“§§ﬂl’é%“‘?ﬂ1ﬁ?‘hé body;
or (2) remglg(drdtsratd¥ 5 bﬂ@atdﬁascfmdhqdb m@rﬁ&my @Grljlaﬁeiaﬁ@atorf:\s brotic disease,

scarring, benign.,h and t ds t sent

i nvention pr eve%t %Q’?efﬁ%zﬁmg‘% @% Glb( bsag‘é’“%h &Fn’ﬁﬁ‘iﬁﬂol[‘% ﬁla %aﬁﬂftl ons
whi ch ar e cak;a,rm@fyl Zagclodilyl, wawa:atbxecycmalkyﬂl prefatably RECH halbgey, lowerMByl, 16war 20
exanpl ey, 2 Iy

struct ur aI te?o glgé &%aﬁ%l%i ? ndt19’ {OP{%&%P%H%?H;? zt;lo:Mr% ng%geygtﬁg%&f&}!d and
structure) ng to fomn e dnsiprally subistitied hqtemwd@elng gprigining foma P itng) (prafearblu Prr@ t hose

| mpli cat ed gdinsey b 1 BiAGMAl: Bfee AR CY ! OKi ne pr ocessi ng. and/ or

i nfl ammati on, tissue degradation and other nal adies [Mohler KM et al,

Nat ure 370 mJQQQﬁ&&dzgﬁmﬁarl ng AJH, et al, Nature 370 25 (1994) 555 557
McGeehan GV et _al 1994). 558- 5 and 3. .facilit processes
which are undesiﬁ‘é&""’i‘pﬁ“‘l gf tgﬁ’Bf"f?E?n %%P‘?ﬁeptafe é{%’%‘a vafigly ofpracedires- a’%ﬁ’e
processes ostart{a:gemamrmlammam peparing the c«f)lﬂpdundslofiﬂteumntmndrethe\ﬂil inkade byAnowsed
herein, an e [

i nvol ves unl?/\?al}ﬂr:\‘otdgé rga% eva%g a'rvﬁla% Pv q[u[aﬁ#%ge eﬁmﬁl §glaééa es%nf}gl %st ation
of the di sefakbcevmgemrdo@admn scliemes. {FheaR gt@mlt@gi te dlusmﬂépstbmﬁ@ctlpleﬁmm@ de gott he

di sorder; che:s‘s?m% YRGS rely V\dn 'I§ ﬂﬁs" used 14 YeschEb @b VEoRE hepe@ of BR MP

i ncl udes: SEP 2004 Fﬁ PCT/ USOL/ 08931 |I. The unwanted or
el evat ed MFomgyl} WwowS-aTha@w@r@camﬂie, 8 Fammawy @aloesiot 1gprejeptghesane moiety

mani f estat i KR} hapb)e BPRiticleRdinplea tfdr\tlakiig the cérhviads @€lthe fragthi itvehtioh, ardXyt fofili MCt i oN,
by aut oi it%l,vlptsé uma, bionmechani cal causes, lifestyle [e.g. obesity] or
by sone ot ©0%. The MP as part of the observabl e manifestation of

t he di sease or disorder. That is, th; R glsease or disorder is nmeasurable
in terns of the increased M acti Vi t a clinical standpoint, unwanted
or elevated MP levels indicate the disease, however, MPs need not be the
“hal | mark" of the di sease ox disorder; or 3. The unwanted or el evated M
activity is part of the biochem cal or cellular cascade that results or
relates to the disease or disorder. In this respect, inhibition-of the M
activity 10 interrupts the cascade, and thus controls the disease. The term
“"treatnent” is used herein to nmean that, at a mninum admnistration of a
conpound of the present invention mitigates a di sease associated with
unwanted or elevated MP activity in a manmmal i an subject, preferably in
humans. Thus, the term "treatnent" includes: preventing an MP-nedi at ed

di sease fromoccurring in a mammal, particularly when the mammal 15 is
predi sposed to acquiring the di sease, but has not yet been di agnosed with
the disease; inhibiting the MP-nedi ated di sease; and/or alleviating or
reversing the MP-nedi ated di sease. Insofar as the nethods of the present
invention are directed to preventing di sease states associated with
unwanted MP activity, it is understood that the term"prevent” does not
require that the disease state be conpletely thwarted. (See Webster's N nth
Col l egiate Dictionary.) Rather, as usedqg0 herein, the term preventing
refers to the ability of the ski I I ed artlsan to |dent|fy a popul ation that
is susceptible to MP-rel ated di sorders, such that adm nistration of the
conpounds of the present invention may occur prior to onset of the disease.
The term does not inply that the di sease state be conpletely avoided.. Fox
exanpl e, osteoarthritis (OA) is the nost common rhueunat ol ogi cal di sease

wi th sonme joint changes radiologically detectable in 80% of people over 55
years of age.



25 Fife, RS., "A Short H story of Osteoarthritis", Osteoarthritis:

" Di agnosis and Medical / Surgi cal Management, R W Mbskowitz, B .SEPo}ed |,
VM Coldberg and H J. Mankin Eds., p 11-14 ( 1992). A comon risk factor
t hat' i ncr ea‘%%ymg incidence of QA is traumatic injury OfP%Ol/ﬁ%ﬁ'

Surgi cal renova o]f t he meni scus follow ng knee injury increases e risk
of radiographically detectable OA and this risk increases with tine. Roos,
Het al. "Knee Osteoarthritis After 30 Meni sectony: Preval ence of

Radi ogr aphi ¢ Changes After Twenty-one Years, Conpared w th Matched
Controls."™ Arthritis Rheum, Vol. 41, pp 687-693; Raps, H et al.

"Osteoarthritis of gthe Knee After |njug B\CZhe Ant gk mn, Cruci ate Li ganent
or Meni scus: The Erurgl uence Jduse and Age. " GCsteoartlyritis Cartil ege.,
Vol . 3, pp 261-26%,¢1995). Jgaas), this pdtiént popul afign is 20 21 SEP

2004 WO 011 70691 PésE/ USOL/ 08931 identifi dble and coul'¥ receive

adm ni stration of g conmpound sqL the pr esgi\:i i nventi onBT)ef ore progression of
t he di sease. Thus, progression of OA in such individual's woul d be
"prevented". Advant ggegtisly) many MPs qarg: not distribut egz evenly throughout
the body. Thus, the tiStgRbution of < xprlessed ip, NQWe tissues are
often specific to th %2 ssues~ For exanplze, 5-the di stri%ution of

nmet al | opr ot eases i npligated in the bregakdown of tissugs in the joints is
not the sanme as the dgogtri bution of nmetl | oproteases falind in other

ti ssues. Though not essential fox activit$for efficacy, |[cEFtain diseases,
di sorders, and unwant®¥ conditions pr ef e} ably are treatgd w th conpounds
that act on specific MPs found in the etted tissuesqorgregions of the
body. For exanple, a conpound which th y§R1a hi gher,, Neer'of affinity
and inhibition for an MP found 10 in theN.odi*nts (e,g. chhndeocytes) woul d
be preferred for treatnent of a di sease i sorder, or uUnwanted condition
found there than ot her conpounds which age | ess specifich, In addition,

certain inhibitors are nore bioavail abl ggf0 certain ti ssues than others.

\?;].Oof]' ng an MP IIngEhQImteqr the'K he Isaigmlég"mxglrSIII)ﬁIVLﬁa%{eematte%aﬁsl% r;eg ﬁrc}nwitﬁsuef .and
i ch acts anct N SRACH! ofh W cohHb 1) mg% Lied lo5iU81c Bl OV VEe Spoh®hyigBeci fic
treatment df &g s SO mbbisUns bindald ot AN BAYIES abcHOShe: SH- ATRRL sgzsanpl e,
conpoundg  Qljhdrithledts RN b be Vithoduced udiddGbducd! airad ntﬁ?ll&%ﬂ%& iofylhtloh @, he
central nery ks ¥idfoRjhtion M weRTERIAR f%ﬁul?ﬁmﬁxﬁié‘r%ﬁp? to produce effects
medi at ed t hr oughrhb/feR pRIiREySREE df dfibrakidd 18 (caiebd RfoteNinel coffifioh Usel1SY St em
Det er m nat i gabihed!if the AR Pfoviding iabhosster BIY. ITBEMBInY1QEterHrowd of BRGopsund/Banite Wi t hi n
the skill oydioeedintiér@fidatdcohdifidns fd Réciles AHRS-RRIS1R! Rt BRSEYe BORULbiMRS Ccan be
found i not het thel gifREaainkl hifrogeRARE dah 6@inkryducedlOina& Sradely ScOnditRAWThiisfeadfohddtel ySi n
and col | agendstve dnfination cacylhtdn, ddylGionPedibanivpiatioh, siddnidién nad eree formstion hatl
procedur e obsuBamgiod pieldedf thd targetArbdxylt @it ( 1979) 99: 340- 345. See al so,
Kni ght, C G et Alfematively, NbstideniG\cam uinder btardadd|cedlitioep be throduoed Bthasiagd ofe
Cont i nuous mesksdpeerc¥if thprofse pifllyMbnciblalipdcompaed ‘Sih. FER®latdchydemlysis of ths . 296,
pp. 263-1966esten fyogtipnalifnf S sadstto the wxgatdaboxydic etidStir ate in an assay is
descri bed by Wingarten, H, et alL, Bpghem Bi ophy Res Comm (1984) 139:|
184 25 1187. Any standard nethod for analyzing the breakdown of structural
proteins by MPs can, of course, be used.@The abilityQof conpounds of the

i nvention to inhibit] nmetall dbratease aegtyitygzcan,™> urse) be tested in
t he assays found i e, | i wbe, or valations th of . _Lsol ated
met al | opr ot ease en S can Jpeoveed to conflirmthe ighijbiting activity of

the invention conpounds, or crude extract& which cont#i n the range of
enzynes capabl e of ?¥ssue bredRdown 30 c&f be used. THE -conpounds of this
invention are also useful for prophyloactlajc or acute gregtment. They are
adnini stered in anymayNEIR skil | ed akingerl in the fheldgrbf nedicine or
phar macol ogy woul d desglir®. It Ls.i mredl at@ly apparent Jt 004 he skill ed
artisan that preferrd outes of admiigtration will 2 21 SEP 2004 WO
01/ 70691 PCT/ USOLl/ 0893 depend upon t di sease statexbeing treated and the
dosage form chosen. PrSgf erred routes ®%r systemnm c add®#ni stration include
adm nistration perorally or parenterally. However, the skilled artisan wll
readi |y appreciate the advantage of admeii stering the MP inhibitor directly
to the affected area for many di seases, disorders, or unwanted conditi ons.
5 For exanple, it may be advantageous to administer MP inhibitors directly
to the area of the disease, disorder, or unwanted condition such as in the
area affected by surgical trauma (e. g., angioplasty), scarring, burning
(e.qg., topical to the skin), or for opthahm c and periodontal indications.
Because the renodeling of bone involves MPs, the conpounds of the invention
are useful 10 in preventing prosthesis loosening. It is known in the art
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20 cardi onyopat hy, congestive heart failure, atherosclerosis, plaque

" rupture, reperfusion injury, ischemia, chronic obstructive [l r8BERad0j*

di sease, angi opI asty restenosis and aortic aneurysm nay increase long term
success of 9 Y1/ {ler treatment) or nay be a treatment ing (%1‘7[%{/08993” skin
care, MPs are |rrp cated in the renodeling or "turnover”

result, the regulation of MPs inproves treatnent of skin conditions

i ncl udi ng but not limted to, winkle 25 repair, regulation and prevention
and repair of ultraviolet induced skin damage. Such a treatnent includes

prophyl actic L1 SRLTEN ok KASASTFIL, ntrfat&aup Fully SRl R0 5 oG L1 AL | ons

are obvious. For exa as a Xposur e treat ment
to prevent PQPSPWNGIS& ltmg@techwéﬂwrﬁeﬁ ?Sﬁg %Prmaf"ﬁlé‘rgo Yield.uPuidstion of B9ent or

monim ze PogferoRbROS X & $aaREG bd Ebc@:QHisﬁddQG proVide }@L%dﬁ MBlyiegehSigkid BE tBigi N
di sorders and di seases_ rel ated to abnormal "tjs sult_from,

abnor mal 30"AGRHBGEstandard copditiops Pt?d’é%s %‘t“&?t?rosﬁﬁo%%?é“‘&%t“{’%“tﬂw Rt as
epi der no$ y shis Hautntre@aed RSIAY |radutive &ﬁlhﬁfoﬂdﬁ[lmdaﬁjd s@tf&i?laﬁord&:[- mat irdverge, The

corrpounds of i re.a for tr at i ences of
'nor mal " Hﬂ”{g‘?‘l}ﬂet‘%‘n@]ﬁ’ gg}' ﬁlEYIWPSgﬁ’ﬁQ‘ﬁE’Bﬁ?‘FW ﬁ&“por e %ﬁg get §28 t@%{tl ssue,
for exanpl eran{famkdimtieglesited paboxiie acidl$2p udingmiundasd @tes ydudysfsicbnditiong ur gi cal
procedures involving the skin 22 WO 01/70691 21 SEP 200 PCT/ USO /08931
for prevention of scarring, and pronotiSshemg3 normal tissue grow h including
in such applications as linb reattachngnt and refractory surgery (whether

. . . o) . .
by | aser or incision). Inm’%ﬁm,tlon NP ar,e r el e JrO disorders involving

irregul ar renodel i ng of ot ti sstes, ch-as ng% for exanple, in

ot oscl erosi s and/ or osteopo 0sis, or foﬁ speC|f|cgorgans such as in 5
liver cirrhosis and fibrotig.l ung dlseaéﬁ Slntlagly in di seases such as
mul tiple sclerosis, MPs may, ke 'involved in the irreqular nodeling of blood
brain barrier and/or nmyeli g sheat hs o ﬁekvous ti @ew Thus regul ati ng MP
activity may be used as a sftrjdteg ?ﬁ%ﬁLaatL_g "DeyEnti ng, and controlling
such di seases. MPs are al so }§ hought t e invol vedyi n many infections,

i ncl udi ng cytonegal ovirus 1@ CW]; r&hlnltls Vﬂ and the resulting
syndrome, AIDS. MPs may al so be involved in extra Kescularization wher e
surroundi ng tissue needs to be broken quwn to al | ow new bl ood vessel s such
as in angiofibroma and henangi oma. i ce ANPs brea ﬁown t he extracel l ul ar
matrix, it is contenplated that i nhi D Tphs of t HE "&nzynes can be used as
birth control agents, for exanple in pyeventing o ation, in preventing 15
penetration of the sperminto and throﬁgh t he extrécellular mlieu of the
ovum inplantation of the fertilized osum and in pweventing sperm

mat uratisgn. |I'n gdichdQns tHE%mRS acf’ci 5 %Ogﬁ&gﬂ&eﬁﬁyd ataﬁad@@ lﬂa&ﬁtlul St!aﬁliard

pr event i ng or stopplng pr emat ure OI’ an el 1ver Si nce

i mpl i cat ed 9opditions cpmhbe asedde genyert §3pimtie corFrgpqnding ms hyk estee S3b- nd\tdtus %ge
cyt oki nes, %B@i_ttﬁﬁ%@%lﬂt@o‘duébﬁ% b sulfobiARfoH keadtfon AdVirtive 48 bdnaeright DichBdliatd $3e. Use i n

di sease Wneelnflamratl é{? vIentJE@%ﬁ%lnfla tor‘\i bﬁ]lV\{H

di sease, Cr DA %5’8’? EFI‘“(? Sstuent 4 pirpduced 41 Me SEAPRGE; O SOVERRL BRI i ti s,
ast hma or rsdpat eibdtitien Rﬁ afabe, by ntudmedivid standdad ialkylstiong@nditiando Reodner ' S
Syndr ongg V\ht% dmtétsgdmm”'ty is the cause of the disorder, the i mune
response of'tnen triggers MP 25 and cytokine activity. Regul ation of MPs in
treating such aljltbelﬂmwrﬁéecclvesmutepfswfsnaaudfs‘iﬂﬂmantbPmw%t!n@t pentlitigys wathus WP

i nhi bitors gs@ﬂhshgi Htsﬁg a;tcHrovtxd’n%a uiu'ﬂ&ssgf 88 deks eété?%dﬁg'd?ghlsl cbrpbend can be
iti S, and aut oi rmune ker ati tl Soneti nes

eryt hmat osi s osin

the side eftve@tsszeftv)tnd%ttﬁasilwﬁmél{mﬁé? praguce érgt&ﬁacliiﬁi* e xh tis Hrge thsﬁ ostiveb
condi ti ons ﬁ&ﬁuﬁﬁeedmbmtrhﬁﬁatobﬂmbd\tﬁtmdmdbha@a vstria@roaamdit@nsetﬁt@crtacu@s as wel |,
for exa aut.oi mune-t her a i nduc ot her
tbr ot | B el HEER Ramie oaBon, SEHEES Ry oAronPhish Ay e ersiihy

pul monary dteﬂﬂataﬁfgpocb}ndds:hﬁ the targee nmbm]dmmd esies SBe Stajutamislnyst;olmswtf ehe ester
respiratory acut e phase response). Wore
MPs are irrpfugéélz) °%S§ e‘&?&g ?Jehgtéﬁ%% of tissue by exogenous
agents, these can be treated with MP inhibitors. For exanple, they are
effective as rattle snake bhite 17




. 23 21 SEP 2004 WO 01/70691 PCT/ USOL/ 08931 antidote, as anti-vessicants,
intreating allergic inflammation, septicema and shock. In @ddiSEP A0 t hey
are useful as antiparasitics (e.g., in malaria) and antiinfectives. For
exanpl e, t thought to be useful in treating or preygitd{) |raI
i nfection, r\:(é;ncf’ngr ng infection which would result in herpes, docaﬁ d]' (e.g
r hi novi raI infection), nmeningitis, hepatitis, HV infection and Al DS. 5 I\/P
inhibitors are al so thought to be useful in treati ng Al zhei ner's di sease,
anyotrophic | ateral sclerosis (ALS), nuscul ar dystrophy, conplications
resulting from i i { . Gi j 1ng | oss
of tissue viabi ﬁ%? fé dl@ ol ﬁg Ser%s ag%9?%?En?e\%‘gl.n%'ﬁgegEakeg%l'ghéasgg&éﬁgt%%kﬁug
cachexi a, anidiSak |Tzhu8 W‘@tee‘t of §$g talth wlreic prdution pEhydeogylmaing isrmetifand] irpvidgs that h. - For

sone di seasggdepsriaingi Ritni®acid! 18 Of Qiﬁ‘%§ sNE’ Anbhdaidiy, Ofe Ic8ro&:ME AR @A & tO be
a 10 pref erred met of treatnent di seases, condjtions_or dr sorders

i ncl ude, arttapserERd to thﬁ Bydiereris 254 tegngh; thr 0] s hrmationainBalying, b SoRplngs ) |
cancer (&spgit sl d-yrotebred pid\oe ﬁtdr@@la@rne,aerna @J benfobal ofI 8 pro@icavd gro@narotecuve

Cor neal hedrRE Tkl 3 i K PaBT o il SRR Doy s W e

(especi al | ytrapdormaidbant al di sease, and gr ngivitis) 15 Conpounds preferred

for, but not "%%f@%h%s %{h B R, g,)?etd wetr{?agroﬁu&' R Hcgreeq san will_

osteoarthrrtrs an hr
sel ecti ve frenognirretheninidicions cheicediiresplaess, selyants, @ddemweﬁssﬁ amuegqﬂaﬁ component

et al | oRp Otie aRERcceSRMRRAHILS Uafeﬁxfnﬁartt[)@SIf dp@tnal cBititioRS fetc! i PutiRd 'lthgs tht B&lled

treatment of cancer_ (€especially t preventron or arrest of tunmor growh

and net ast 8isan cag make 1ysEely e%aweme%usmséhe gpidasce pidh schamey 2bye.i nhi bi t
Igel at i Satses ?h tl%ﬁpﬁcdg\ﬁz%it?ﬁﬁﬁtﬂ?ﬁﬁnsgt%wd Srgaﬁecfhe;rﬁse;dcs‘n@éadmbultry Bait

imted to e.tre ocul ar ar.der rneal ...
ul ceration St nﬁ%‘l‘(mﬁ?lp"@%% Y| TR | SPTRP R %@Pﬁﬁ‘ﬂtgbé’% *be% gﬁavegtwéng um
are those ctbmopms ptabiixte ob the akillsd drtivim toi darryraﬂtahdhmhh’mss Thdse etladgbhty t hese
conpoungs agrg o%ﬂﬁﬂté&f t? trgc{ugtgon o?p fﬁ*l ]Etﬂg([seto 81 ?%o%re?;}gh&‘ n, co@iolgi rleHatR)lhs &el 25

Conpounds pr & 1erre ut no um di sease
(especi al | yhyp@rt!’lbemhthalllkdrasﬂms ammhg Flrbglitwomu @Pthaﬂlwrﬂnhdyeané enphitie. t hat

preferenti aétﬂeﬁﬁéaﬂgﬂspéstenﬁ%lh@ ?d?n?ficat}én @ BRQ&E t E%l?ples@%emﬂ%b&ns of

the invention_conprise g a sare an effectr ve anopunt of g c&rrpound of
t he i nvent i ®he ‘S%tffad Q’G’tmd"’(“b exts suoh 49 Mg L Yk Carey ands
di scussed aebﬁmerg, urrmtseamﬁ 2lic (azroe2j<atawneﬁaeﬂhetheadneata&rﬂmhyamcass or

undesir net al I se act it These . ude.tumar netast asi s,
oot con R t1 o AR BERERE AT Sl il ey SR ot e B3 il g
particul arl ryheofanothe moEntipdly, reacéwec funaionality omfhe gndlesnle ip eniked ontpiotacied,athes t he 24

21 SEP 2004, Mng ?57 Q@cgglra ﬁg{dg‘cr'%ogg %t?d;‘or 1hé§§asmér me!?telc{ E'tethg %ipcg)ﬂn@&egfthct he

i nvention are use reg ard to c ditions 1 nvol vrngthls
unwant ed actillgd evlsawrrtélzrsmretmtrns mwmmowml%wcb Hesreased ryueldseorsig rameifl dkeed i nt o

phar maceut i &ﬁés:rﬁd):@m&tst ITRES rJaQtfonMa%@fduﬁH &&m&&m&t& ath ar@amhhenl vﬂ&irﬁth95001§31es e
conditiaons. St anglag har rrac uti_cal mul at,i g g}g&rtes are, ysed, such
as t hosé®di ¥hek aﬁeﬁrﬁ@wm gmwh e B P“S§&t’ ttouad fof exappls i shi ng
Corfpalny (E?Gﬁeélt‘é, PRgciing Bfolsd incOigahi® Bynthesiss a?e cmsi %fnﬁ(ﬁcidvets@lmumrhng)f a
Formul a (I mount t

ot a1 | oo o BREHE it vefte SRS re il Slosked f ek Eundbeled At idilionsy | 4
mamal , nore pr efhercedpopnds df tireeinvestinn] raythaverrie oo obreichiial eerdeiv eAs eregiltenef f ect s
(such as L0uk Ohfil b prdoly oh kOl 1so8lr, AULALL G SHIONT Slonsi GRATRBMMEALE W L

a reasonable bene en use € manner o thrs I nvehti on.
The spedPf i for example by shirab piartipg mplerigisrpriplysts opjselyentsodsynay pegpgre btk sipreqisemerss uc h
f?ct ﬁr s as &rh%tlpéﬁﬁﬁ:dlgééhﬁfs, ﬁ@lﬂ&i}hé iRdlerftieRCantl rc@ﬁlh&ders Bthﬂlc? y@teaid mo@Rei L ion

of the pati the duratjon of .treatnent, the nature, of.cancu rent t er apy
(if any), t &°°§'b°e°8f“??‘&‘dtjt}]§‘éeg‘8v°%9“rﬁ‘%yc?x‘ﬁteas EP§%‘6‘° myes, Mixfyres0 ?81?% PEPEE™ t he
solubility méluddi@ dfagteBdtheds @hd eddnti@mng) i ebrdolsemners rinay abied sepimeted asiag)&névagi nen
desired for mg ods, suc as cfut[‘ai saﬂé chiral chromatography and the like.
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In addition to the subject conpound, the conpositions of the subject
" invention contain a pharmaceuticall y- acceptabl e carrier. The2tlef 2004
"pharmaceuti cal | y-acceptable carrier”, as used herein, means one or nore
conpati bl e liquid filler dlluents or encapsulatl ces
whi ch are s‘S’?t"Qgﬂ“g‘ for adm nistration to an ani rral pr ef eﬂ;%-@?&éﬁ{‘
nore preferably a 20 human. The term "conpati bl e", as used herein, rreans
that the conponents of the conposition are capabl e of bei ng comm ngI ed with
t he subj ect conmpound, and Wth each other, in a manner such that there is
no interaction wou d substa | | ce the ph ceutical efficacy
of the conposi tﬁ@ﬁgﬁﬂcﬁér ot a"r°ﬂ%1ﬂ’g7 {ég & tcﬁ’ﬁ‘failrl ghget m “glng faftereorie? and
Phar maceut | @adtioperaoctposbine negbmerfavorabBtpropetiesovernthegthdne Tinfs v fisakdsimpt | y
hi gh purity, rs r 25
admi ni st at aingglq%ngﬁgthé ﬁi{/e%ﬂ&l %hénoc}% *a@éﬁ%frﬁ%utgﬂ dfsag%g it i bﬁmﬁ%ter a{)f‘d t{'ug human
bei ng treatth ovS@héoré%mﬂué@g émst@venms@mé er@nwmeashoréarpom%suagantlally free
phar maceyt | galelotrPzS@RIARN £d clBinlel & wellOf cOnponents t hereof are sugars, such
as | actose, glucose and sucrose; starches, such as corn starch and potato
starch; celivul osethoddddubd: S deri vatives, such as sodi um carboxynet hyl
cel lul ose, ethyl cellulose, and nethyl cellul ose; powdered tragacanth;
mal t; gel atin; tNdtadloprowhses! (MBriveeninsthe dudyh opesatel Gn ghaby drealgngl dewrd the

magnesi um  m WolN i t I,
T SRRk S AN o A
pol yol s suchetaliopiiessypre Hiefith infeating difeqpescaspsed, ot lsest isi e By thebipakeorrm of v

pol yet hyibengoteihy aad gly%;%tﬁlh§ al%ﬂ poidil Shd | Ig@ycspmtaup E ?Sant h@poﬁme&eﬁ inwet ting
agents, such sodjum aglr%wsul ate; coloring age | avoring, agents; 25

WO 01/ 70691MFHRIREEN 55 EREPIrOBY SR 5f Bisps ﬂ&d}@#& Fhuss MER P foippicly

ant i oxi dant @myolyed @st@Enéatrhodelng. pPyr ogen-free water; isotonic saline; and
phosphat e buffer sol u s. The oj ce, of armaceut i c accep t abl e

A TP I R RN o S T
det er mi ned d&tpertthee (Midyeakdoen @6 tigsaas et idig topthidmicadiveases; degeneralive Bisdafest such subj ect
conpoundgi s r r X

carrier d'lss g%@tlpﬁglume%%ﬁgf ar}(ﬁqgea Lﬁ nqc%gta&p& rﬁ%ﬁﬁ&’%{‘ t&é’JeL 4 tﬁ%?eps(gg%)endl ng
agent, the lrsm@llnwﬁﬂéwewa@u%@eqqrde@a desee&b%c ‘31{96‘19{ scarring, b?%ﬂdwqrp esip and

phar maceut | galitey- accept abl e carriers for systemc adm nistrati on | ncI ude
sugars, starches, cellulgse_and its derijvatives, el ag

cal cium sul fate Thi(?°%ﬂlé‘f’%18f edirpgnt %VH?%P’”FY?‘“OP‘] E"at r%“’P% lseéfeélaﬁ ?:t aci d,
phosphat e buiwfacted S@Jdiﬂibhsﬂﬂﬁmh eﬂeﬂuh&ad‘tdriaécsby insahediof el‘é'édtddmatw@r‘lﬂ' Mps.ogen-free
wat er . Pzroef er reld tﬁ:acrmrnl gurn ({eent ehrll vg‘m ni stration include propyl ene
gl ycol , thnym“P) at e ppyr Pl o] anol and sesane oil. Preferably, the
phar maceut i caltl ydeama@lptcaml groteins (iieethe prioteing tbmmtm tisywe stabilitypand emtctre)]

adni ni stration, R 1S SedhrdSRRE s?gﬁahsg ROy WL hfricAtd L0 Sybhaky-

conposi tion. 15 The conpositions of “this invention are preferabl rovi ded
in unit dosage fiesAtionendjerytokias B‘PPPSS‘%S and/qr inflyypraatign tsye dperpdatiop éﬁg‘ﬁ‘sl tion

of this inventi aRal4e MbKeKM,a0al NEE 8700(199) FiBL270,) eea(nhgmnspﬂmdurem IS

oy ed L ho e H 0 o g DR BB BB S o ca

practice. These fa«iﬁt;ue@rdcemsvmmedremmeddmmeamb]cdtrbangabmd, f& exgmple, the
(mlligrans) to refe rom about 10 ngy to about
500 ny, nore pr e‘%pcgéégﬁ %‘g ﬁa[éngb'% n@%’e‘ﬁgﬂ?gn gnéﬁk 00 my, of a Fornula (I)
conmpound. The copwsd h¢remsand‘|‘MIt telated dispwiat” oo MBraslaterb diseased iy ongfthay walveet y  of
forms, suit aﬁte& Sfyiev%@ﬂﬁlasﬁwtgmth%@lloglcdi ﬁﬁtﬁ]l?cgtahotn%?{hgﬂiseas@@r%?sbrdex}?ﬁl{ﬁéir or

parenteral m ni stration ndl ng upon ticular route o

adni ni st3%at Plehsla%ﬁswée leading tort %@IWPF °[5H%1‘F PP ‘i’fd‘éﬁ qisprder c Bt dpyolyement”
carriers webtthdPWiludéy: t he art may be used. These include solid or liquid
fillers, diluents, hydrotropes, surface-active agents, and encapsul ating
substances. Optional pharnaceutically-active materials may be incl uded,
whi ch do not substantially interfere with the inhibitory activity of the
Forrmula (I) conpound. The anmount of carrier enployed in conjunction with
the Fornmula (I) conpound is sufficient 4@ provide a practical quantity of
30 material for adm nistration per unit dose of the Formula (1) comnpound.
Techni ques and conpositions for nmaking dosage fornms useful in the nethods
of this invention are described in the follow ng references, al

i ncor porated by reference herein: Mdern Pharmaceutics, Chapters 9 and 10
(Banker & Rhodes, editors, 1979); Liebernman et al., Pharnaceutical 26
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.. Dosage Fornms: Tablets (1981); and Ansel, Introduction to Pharnaceuti cal
Dosage Forms 2d Edition (1976). Various oral dosage forns can2ble SGEetg4
includi ng such solid fornms as tablets, capsules, granules and bul k powders.
These oral.ﬁﬁr 0‘;glgnprise a safe and effective 5 anmount , usual3¥ at | east
about 5% g? rably from about 25%to about 50% of YHEUS4PSMdta (1)
conpound. Tablets can be conpressed, tablet triturates, enteric-coated,
sugarcoated, filmcoated, or nultiple-conpressed, containing sui tabl e
bi nders, lubricants, diluents, disintegrating agents col oring agents)

flavoring agept f1 ow-i nduci n and nelting agents. Liquid oral
dosage forns P ?Pfid‘@w ??e%gle?gﬁdﬁﬁ?o"’r‘ig‘}‘tyeﬁu? SFHs , OL S SisAlproprs biolpgical

sol uti ons and/ omasgifisdors ivbetlser the activity istelev e @ﬁmmllnmylﬁéétﬁﬁ\wamﬁn@nﬁnul es,
and effervescen f effer yescent gr anul es,

cont ai ni ng sui ttar%aeg%{n\%n mcaﬁ"rgegggérss@‘ [%'é%geslr%] T ys°fne° §r a&«g’nt S, suspendi ng
agents, dil ueht Jhe MReastperi of the o blﬂglala@etmos of&mld@Spasmgr dtgudﬂrsThands fleavori ng
agent s, ghe_phauRBasy! dithle ¥ RAGERIR Lhin AT MP hALP! FbAG dEERAT AT on

of unit dosage forps, 15 for peroral admnistration are I'n the
art. Tablets typPeRPIY “EWPE elevaisd MEhlevedrindicainribe dieeatsubqwengr) MPcresprati bl e
adj uvants as i neéthedhaluﬁ,@m 5ﬁth§¢1§éﬁgea§dlmdepioym carbonat e, sodi um car bonat e,

manni tol, |ac and ¢ bi nder.s suc tarch, gel atin and
sucrose; disi %t 38? W@teg He"égegs’fpaarct‘ﬁty 18P ‘ifh]teat’é‘??ﬁﬂ‘“%dr Blérc“&?‘iar‘eﬂ thate;
| ubri cant's such reslisrngeieei to thesiiseas ait disordet. €la mhiCregebtflinkibition af e MBlactilamt S such

as S|I|qnd|ox efI w 20 characteristics of the
powder m@xture Hrgo&iugéﬂlﬁg%ak%hatq‘d%gghc &Q% ag)eFD&C dyes, can be added for

appear ance, S“B%@&%ﬁs‘tr@diﬂenft‘ BMRLd l'il&n?%exﬁéaﬁ tha'iu%%*% rﬁtﬁgﬁﬁi\j%&ﬁﬂ?ﬂmﬁ %ﬁghar In,

ment hol , pepgerm nt, and fruit flavors, are use ants tor chewable
tabl et s. uad of %Pt?%ﬁﬂi ipventiopymitigates rfliseese assemiatedawith @wailtpcherrﬂeyateﬂ MB| osed

above. The a‘a‘tﬁh@ﬁﬁ hQiibnﬁnﬂahﬁrﬁEdbjc@tf PRSI rhhﬁiarﬁepﬁﬂéj&h@ﬁnﬁ CLRRELAT Yincludes:
considerations Ji keMB, cost and shel f stabil whi ch are not

critical f&revEHEeay *gdiseyse from ogqypng i 2 F‘Pm’eﬂt Ii’aotif“h‘éh‘idh“d’é’i’ie B adi |y
made by 18 pepradisposi td doguiringthd disas tut hdPRbt0EE e CAMBRORE With B8 dRbeSe) irhibingde

liquid sol n su Si Qns

phar maceut i{fcé W%Cd&w h? g gddclzoara Iri‘i[‘)’g? K fa‘Etg‘ Wmﬁ‘i’%ﬁa‘?sﬁﬁe ofsgE 28 then
conposi ti ormeﬂ@ﬂ% ofughel pl‘&WMWnuort law érepted Ty precaitmg dmﬂemes agsbcigted wiitkr s f or
syrups, el ighiviried Iﬁfndétﬁ'i rlfsls %H&Lrs‘fdoﬁmﬁ Bk B8 u rg&elnt”%ese&olt' thzgl Co%egg 50

propyl ene glycol | ene sucrose

wat er. For $ sl?.?s‘iS’éiR?Fe thWﬁ‘Wi c(§F° %@%ﬁﬁl Q%@atesmcﬁenawb R#@Flhw used

ce LI | ul OS(?B hs@fh Mmeﬁﬁﬁb@g@ggwm th@hﬂﬂlft%r BfiRe skfhiéié ﬁﬁilgan tﬁt@%&%ﬂﬂ pogﬁlﬁtﬂ)iﬁ%ﬂfsg fmd
sodi um al gi na btép&fp ﬁ\ﬁe |n% uglgg’s ncl ude | ecithin and _pol ysorbate
80; and typrcd I8 7 rdeRcy firaion, of fas, coppreuads #f e BBEFoat e.
Peroral |i duveationaumposiut pidurso oyt ofiiie disexsat Elie ermd@esQiot ifplycthaaiveaBbEtesuch as
o1 70601 27" RSB 1 Bt aile SRR T0R) B RE R 808t e by
convent i ondlsesse Wit epsme jpiphthenges sadipfoginallyidetortabls in80%WepP pevdlervverdd aedrnefage. such

t hat thes suiaaek., 6QmReN 'PﬁL-tdr? of QLtgcﬁﬁﬁ'ﬁls” DsteBRMARS L HREALS Shd n@&cat/é gtai' n the

icinity of t he deskﬁr opi cal a?ﬁ) ication) or at various tinmes to extend
the desi r ed13524°mgH cHowkswits D5 diavestly V- Goidbgre; ang (Hely dMankintEdgy @ 1Adé
| |h mht Ied to (199n)e méommnansnffacmﬁtﬂauh@lsaleesaml ﬁ@deﬁc%fiﬂiﬂxb&hﬁﬁaﬁc iRy }ﬂf&hé‘ﬁéln@cet ate
ptaate, XY PRI nmet ul ose, pht hal ate, et cellu
Bidrag - SHERORUBORY e Beniptus fwite KBS ik iRrGHS oo e gkl
i nvention rdatyctahbet Dénaid| thisirisk | inotkmses twitar timh: UBodsg H stes.. “Kulod @stecabifiiis Afiérons

usef ul r of t e o) nds |nc ude
subl i nguéa)tl ) J%é%wg)n%XEﬁcgarqfqﬁ gggé’%% orarli%es ‘%ﬁcﬁ‘l‘%@% OIdes%??rdns TS 1 g
conpri se onéatehed Gordrofsdr Arthyftis Riewr| Kolf 41, bxe687sﬁ§ib;slt-cwmdést b {Otecagthritisof dse

sorbitol andedAna xﬁﬂiy toaﬁtdAliteﬂLQmmM Pandift &%&tséus ni*n% fxﬁtﬁfe c%to?ixf:h{‘
cel | ul ose, cel | ul ose and é%drOXé:sr cel ose.
t

car,box
didants, E g’é’%‘t"’st %@F‘é%r‘s" BAPAOEREE (19 F:dhlﬁt eahaowaa%isi ng
agents disclosed above may al so be included. The conpositions-of this
invention can al so be adm nistered topigally to a subject, 15 e.g., by the
direct laying on or spreading of the conposition on the epidermal or
epithelial tissue of the subject, or transdermally via a "patch". Such
conpositions include, for exanple, lotions) creans, solutions, gels and
solids. These topical conpositions preferably conprise a safe and effective
anount, usually at |east about 0.1 % and preferably from about 1%to about
5% of the Fornmula (1) conpound. Suitable carriers for topical
adninistration 20 preferably renain |n place on the skin as a continuous

= o o .




. 28 " WD 01/70691 21 SEP 2004 PCT/US01/08931 intrathecal, epidural,

i ntramuscul ar, transdermal, intravenous, intraperitoneal, ubcut aneous,
sublingual, rectal, and oral administration. The Formula (f) €6P@¥nds of
the present @B on are preferably adm nistered orall Y-p fic
dosage of inhibi %# to be adm nistered, as well as the duf W%’i’8§9§,15
treatnent, and whether the treatnent is topical or systemc are
interdependent. The dosage and treatnment reginmen will al so depend upon such
factors as the specific Formula (1) conpound used, the treatment

i ndi cati on, i roula (1) co tore

i nhi bitory xg%nﬁgg)?]e?%ﬂgt %o})/ﬂd recetwlg “?m fet 4“%?1 eppfgfegggrgeq bg&’lre

i nhi bited, Bregsespies ofdhediseases Tliluamr@sesmn Qf@élssmp eldtvxﬁlslsuwhuldbe {pedveried)’,

conpl i ance wi t h Adigdeb@ily Ry m&&gﬁ& dzsa%ué@@v&lgﬁhﬁﬁ%aﬁgcggb dﬁ. @l Ly of

any side effects of the freatpent. Typi cal wel ghi ng
appr oxi mat eFSreRBonof Mis expressed invariqus Hsugs o W@n cifipiothosg G@Bﬁsnﬁm FFapRe,

pref er agby tﬁdi cggmmmenlbf lﬁetmpfoea@bwmdtéa@@thwealmem3%@59,@ il ﬁgmisnpm aRo ]yt 10
ng to about e adm nj stere or
system ¢ adiiR F%Fg é{‘ﬁ%bbr‘fl:"q ?Pﬁ‘@alf?ﬁ%??ﬁ%&‘i]f“h or (H§es dﬁ%‘&bémre&%‘@g%ﬁr e by
way of exangtietylds effichay, cataih diseades, dizbiddyts, atldiumigited @bhdtivons @fbfel%ly&dda tiskead

](cj gfe? ?Ieztg rreo‘ﬂl{}; Jgﬁlplglﬁnﬁgu tﬁ%tt%ctj lcrﬁél%qliﬁ %O}t(ound oty agtfsged t1s%u§$§r Tegions Iof gl)e gfidgni‘ stration

-'31'3

'S Or
i ntra-arti cohmple,afompeing WhICMISplsysmdnghpr degrde pff afiiirtity @edlinhibitioh éor an MP foniid
f or mul atijpong tﬂ@j’ou@@-ﬁeeé"tcﬁ&ﬁfocﬁ@ﬁ“%hﬁtﬂeaﬂr&&ped%xs g-e:ﬁﬁerﬁt ﬁl’ al (Jh%as% F&Eor{iggngfal S,

especially huma assum ng an approxi mat e rams)
i ndi vi dual ‘tfyawed pdition, fuad,Bere ﬂ‘1’0° C?@Wsaﬁsb@reieweﬁﬁc are preferred. A
preferred met hodn GldiSys toeRdis ko &t mivkd 6RdavaBabl & cerlaBdii%hddUBin 9@8ES Of

from about 10 bqut. ef er from abou bout 300
ng are pr eféhr r rer% ‘“?%'g @’Lti'médﬁ‘idn?S?‘Fgg"f’?)vﬁﬂaggﬁgBé’elf?é’ews\‘%a“&é’fq?"\?eaftspﬁ ®For mul a
(1) conpoursgecificsMBsrionad Iuythatdxssueopxbwéatfmaspsaiﬁq ecatmdnooﬁthb iseakt) alisarden) nérs Of
factors "5 SEATREUARLD 1S catple R Bief o B LTOE VB s BRERTR MRBeH 0t ey
t he conposiitiode espierl aerveus éYStem fmﬁyymmmdsema(chmsmmdep pdudetfeqtamediatad ar

Formula (| )thﬁQiﬂWquﬁdeééﬁicﬁﬁv’HuBid@&%&@al n@t%m)/é.’%lréten?s the particul ar disorder
to be treated and t he extgnt t o which stemc” (as di stln'gwshed from

|l ocal) effects aibrpaiiong th"???é‘ﬁf"ﬁmft"}?! 1b§°rcPFaﬁ?Félan@eﬁtW1 it teeailknd thear get ed
to specifi (hrﬁs@ﬁ&thﬂﬁ'&ldﬂh&ﬁ;@ophbl@ a&Qy E&Hﬁbﬂs%ﬂﬁ B¢ RABELIn the B! SHe@Hcday, USI NY

target ds. . £ the. i nhi bit talloprot
e e . Y T
f ragment tne Bsodes thapredugs dfiPawsion, et ; AnakBiotliehn (2979) 934005 K Bee adss, Krsight,
general | v Yadekat,00tkby SN EARIAN BAe: INALAKIAS, Al ISPEE BlorsThe

targeting can a of a rece
present on 1‘([ é‘°P‘[&’H’B§eS ’wgewln%?ﬁl By AR 601 SOR)- éiﬂieesequ@amﬂww ghetate With a

29 J .V ,in 311as§!5ﬂs 2&&1&6\&%{9%% ﬁ'&ﬂ: ), Q‘Iépgg%%g%%hli Esl@%ﬁmj Q@b84h ).1184.ended

t ar get e .u t s fo I n on’ conpound to
the tar éét 1#87 35% H‘dﬁ’iﬁ °rl<’ﬁ Yairehg bragido %HSF&‘F“’IPId’r?tF\‘B%@’ MBs e4n; ofed
bel ow f or ocoulsé,iba gsd‘do 'Iﬂiarabﬁfy of thRpauady dfgiat @ﬁenﬁdrﬁtoflﬁlﬁﬁuinaﬁam@ro@da& activity

adm ni stere abagve. | pcali zed, condi ti t opi cal

admi ni strat IqI(l)’?IO%I cgﬁé 2%%8 oafssa&g)%c{)g‘?tlh? ﬁtcfaf“é%ltor Fari 8%Sr ‘5%*8%- g[ﬁﬂli}f,l’éla,
direct applm@dbpmhmoemheesatfahebﬁ eud gy econfin wpintivitiag factivityl eft therinwatiay edr ops
or aer osol I o) t n al so
be formul atcgl%%ungé) of Erdke ér"g‘g‘gg gfﬁ%foﬁﬁaﬁeetn{%mo#qg%m%%gép?ﬁ% 8?%%‘?% rgag"l'(} nt o

col | ager® orc2abeRs Ophl lic polyner shield. The materials can al so be

inserted as a COmtadHpoh@RSE ﬂii’s u[ﬁﬁtf%ﬁ ‘éﬁ'afso Qdefullfor BrophiMeRNbrABEL irééﬁﬁent They

formul ation. For. .treatnment of t he, conpound |s appl i ed
local Iy and™% #PIustepdin any way IShh‘%%?sé“ mggaéféq%\?é mggicigs p colggywauldeat nent
of oral di slesizedtis hthﬁbdﬁtﬁm}ﬁidlt toetlte skitlediiirfidah Gt prefedd ryutésof adrﬂﬁllstran&aﬁtlle,
nmout h wash) or inplant. The node of treatnment thus reflects the nature of
the condition and suitable fornulations for any selected route are
available in the art. In all of the formgoing, of course, the conpounds of
the invention can be administered al one or as mixtures, and the
conpositions may further include additional drugs or exci pients as 15
appropriate for the indication.




Sor“re of the conmpounds of the invention also inhibit bacterial
" netal | oproteases. Sone bacterial netall oproteases may be l?isf SgFgﬁ@gent on
the stereochem stry of the inhibitor, whereas substanti al f s are

f ound bet\/\eﬁ, ereoners in their ability to inactivat l'ian
pr ot eases ﬁu h&ﬁﬂ s pattern of activity can be used to ﬁ?@ﬁﬁﬁgﬁm
between the 20 mammal i an and bacterial enzynes. VII. Exanples - Conpound

Preparation The fol |l ow ng abbreviations are used herein: MOH nethanol
Et OAc; ethylacetate 25 Ph: phenyl DWVMF: N, N-di net hyl f or mam de DVE:

di net h t trate -1 cl ohex Icarb0||m e Et 3N
L1 i ot hy | am HEE 56 BaiPHS PR EPS BHES 4 Dl Pt Yo Do PREES e g

acet at e di |systeri hdrbigistvatibn 1nclnddddmﬂr@ptﬁmtpexbally-l633ﬁ'arenierdﬂydr oxybenzot ri iazol e 30
The R nd t rrelate to
The. R groups us bl bk iRl U SIS GL AT 0o B SRR |
(1). That iMP lrfhéwltovemﬁﬁbf @ thqqaffeaﬁq@iarmfosmany digeaseSERoRIGR Jor\WBWELYd 700 Bditions.

PCT/ US016 0883 bxahiifs itt ﬁaydﬁé sdaa&%gEﬁrtwmngte) Ml’nmfnbﬁorsc-‘ﬁ% Yo BE afel%r lfavention

section and Sectlon Tl of |l ed Description represent the
sanme noi et | B¥asgsdisgrden og upyanted qopditloncuehy 3sgp thy area affpetedpyE=yraicall Bavmadef®l | owi ng
chart showsanpibglast)] satriagebithing GAROWPRE BBEES SRS OF GbM tﬁaQniE h&d rp&%a%&w es 5
descri bed '1Qd1cat19rép| es 1-16. In these exanples, A of Fornmula (I) is a
piperidine Tihg. R2 Rwa N ~~X Exanpl eEXR1R21 C(0)--~_No
UMe- C6Ha- 4- Ove- Gecddje the-remoddiingbiiehe iardides MIPQ)e- dofnplinds of theinvention are useful

C6Hh
U v oot 4“%& '@Z’ %%ﬁmé{&&%z'&ﬁ/e Tijs Knoyp, iny teyatathat ey e pyogthesssiORseRy - opthu-
4- OMe7- C( =(yeeyneqapinlzod marepudi-z Grthabgnednigy, thusdvmasdigraycem@HDen@HorCH2 CHz O

MVe- C6HA- 4- (RRQefbrit GF Girch %%%m@ﬂfdae Q&@Ms ’ﬂ'l % C%‘la@érﬁéa}osgor e CH2CH

ZPh- C6H4- 4- OMVe11- - CHz-

| 12- C(=0) O-% ‘1\@ éﬁﬂa%n‘fjwu @W‘ Wﬁlﬂl dontursp.chridgggiagd prosthesig-- C~H4-
4- Ove14- C( =eduid-t6iie madilla &sfildé néndibl& - SOz- - CHz Ph- |\/E C6H4- 4- OVe16- CHz- - CHZPh- Me
- C6Ha- 4 OMe MPs are also active in remodeling of the cardiovascular system (for example, in

congestive heart failure). It has been suggested that one of the reasons angioplasty has a higher

than expected long term failure rate (reclosure over time) is that MP activity is not desired or is

elevated in response to what may be recognized by the body as "injury" to the basement

membrane of the vessel. Thus regulation of MP activity in indications such as dilated

20 cardiomyopathy, congestive heart failure, atherosclerosis, plaque rupture, reperfusion injury,

-~ ischemia, chronic obstructive pulmonary disease, angioplasty restenosis and aortic aneurysm may
increase long term success of any other treatment, or may be a treatment in itself.

In skin care, MPs are implicated in the remodeling or "turnover” of skin. As a result, the

regulation of MPs improves treatment of skin conditions including but not limited to, wrinkle

25  repair, regulation and prevention and repair of ultraviolet induced skin damage. Such a treatment

includes prophylactic treatment or treatment before the physiological manifestations are obvious.

- For example, the MP may be applied as a pre-exposure treatment to prevent ultaviolet damage

. and/or during or after exposure to prevent or minimize post-exposure damage. In addition, MPs

are implicated in skin disorders and diseases related to abnormal tissues that result from abnormal

30 turnover, which includes metalldprotease activity, such as epidermolysis bullosa, psoriasis,

scleroderma and atopic dermatitis. The compounds of the invention are also useful for treating

the consequences of "normal" injury to the skin including scarring or "contraction” of tissue, for

example, following burns. MP inhibition is also useful in surgical procedures involving the skin

22



Exarrpl el

T [(4 - Met hoxy- bi phenyl - 4- sul fonyl') - met hyl - am no] - [ 1- (m)rphohl ngeg-B@" bonyl)
10 piperidin-4-yl]-acetic acid. 31 WO 01/70691 21 SEP 2004

PCT/ USCL/ 0

4- (Benzyl oxyca}/ﬁ)g%lyl ani no- met hoxycar bonyl - met hyl ene) - pi per |T61fsrqgosfscar boxyl i
c acid tert-butyl ester. To a solution of 4-Boc-piperidone (30 g) and
phosphonat e (50g) in dichloronethane (100 nL) cooled to OC is added

dr opwi se di azabi cycl oundecane (32.16 g) The resulting mxture is sti rred

at room tengp S, The IS r rm nder reduced

o ctoure s of Bt AR Brondtif of Sonk By ar W BV R R RRIERE O ¢

washed W|thshabeeﬂttﬁchimrmmwe@a}ctdmrsume(Whﬂhcrwﬂ@dotm2@04) The crude product

obt ai ned after %Y@cﬁﬁfoﬁtm%é)felaﬁ-ﬁltdlﬁigﬁrdérssl vmgm% di%ﬁé&g&g%& QELARHYs, ON
esire ro

silica gel usi n% 3/2 hexane/ Et OAc t 0 provi duct as a white
solid. b) AULAHOARS: FE CHEIPIFe By aiRspisosinandiey Ps)teomree% PHifoR erecifie aremsxsEFh @ iaci d
tert-butyl ieetcdthosiftddd fibrotic lung disease. Smularly in d1seases such as mult1p1e sclerosis, MPs ma

(Benzyl oxy ar.bo nQ- met hoxygcar b .ene -1- car%oxyl ic
Septifhend 1 LR ARSI N VI PR A e R

pal | adi um aissuearthon rdgdlatify MP detvigddadbe iBae af laastristegys inf ﬂrdaﬁmdrmmhg, hdr ogen
and the re yre is stirred at roomtenperature for 12 hours. The
reaction m%%ttorﬂ{e}lglqﬁs&(’fhsfatsef‘ed through a Celite plug and the solvent is
evapor at ed undeMBseuitiglsel thprgh sabe involvgd e matye infhetons eitclpdingl ademeghlovitusi s used
In the 4ol liextigedRRACHHS i {ipgation. . c)

4-1(4" - Met h[og%)rT i nﬁﬁ ﬁ‘ -%&&%?@Eﬁﬁgﬁfiﬁo% Atb?hox car bany| - net hyl | - pi peri di ne
-1carboxylic acﬂ\ﬁpst‘@b’talsﬁt?t’ WOlé%itléﬁma'IVG“ala%@PmW gfrounding tissue needs to be

4- ((ani no- Mejrdkex Y&a'th A meWadoy kosiilsRa s o8 i b aﬁ&&hbammbmﬁgeﬁiad tent-butyl

ester {5.42 g) in digh]oro ane added rie
fol | oned by 4'- B@ L F‘bﬁg’ﬁ% °ﬁuéﬁ}?“lla(5 H{W‘xc‘ﬁ}s(.‘}?’?t guplated t&@ 11'&5%&0&%&?%““ on
20 m xture ehsynes cmrhed:sm/aarbmhgdoﬁtmahgm@,omr mmpleﬁ:apmwungvmlam quwemmgal |y

with | Nypy | 9 bi carbo brine,
t hen drléedqj%%a%&f;f fhe 59 Ei:nrmua Ei(t:hmuggutﬁ(‘:’t %zlilféﬁe leu eerovtlan\?a1 Em |°or??g’F
solvent is fp‘tlh%ﬂPWWlltM\@M@mmylr@m silica geI usi ng 3/ 2 hexane/ Et QAc
to provide the (ﬂ&‘§dd&!%ﬁt %Eth% o 5&@%%&311 e

(4' - Met hoxy- bi phenyl M fonyl carﬁ%? pt peri |:r§1rp4 %Ptlr%loetsltogpl ?rgnarrtlerfh I
ester TFA dajofand 251“’?6( a soI ution of

4-[ (4" - met hoxy- ISinehevmsl ard- 1ﬁlywaem>ihamé R@hmARb ypwebmayin {8 toekdsinpi ger i di ne
1 car boxylic %(szl d tent- butd%/ @t ez g,gA sal, t i.n di ¢hl oromet hane (60
5 &8aSatoRRRY (oFERAN e By SeEd M

A i (ST P«
st | rred at mﬂmumatlmmepra\talmtamﬂoddnﬁ infaermstoryT hewed (aliswmt&mfsedmeewpuledatlmder
reduced pr R ?p x?c?é!nﬂ‘ ﬁltv how Q{t u&trelm;'& ﬁ:ﬂ% ax?éa'sed ﬁ'ljekrga%o:? Q%tﬁtg%ﬂpdnﬂg s

used in the nek puri
(4' - Met hox%%i%ﬁéﬁﬂ}’?m&l sul fonyI am no) [1 (nor phol i ne- 4- car bonyl ) - pi peri di n-

4-yl]acetic aci Gyred AimBedi s theT&ué'é o?ﬂh% BR&EdrAe Rfmune response often triggers MP
(4' - met hoxy- bi phenyl - 4- sulfo% am no) - pi peri di n-4yl -aceti c aci d met hyl

ester TEA saéﬁtcytelsnmctlwu Regyiation of MFe it aeabing sth ppipimmaung giserdess s awpsftlani ne
(2.5 nl) f afehtfestiategyr0 IMARKOMP@KBitAA BNy be Gdal Qb ﬁ’ﬁtlﬁgldléorﬂdrs aRRdhgempRact i on

m xture is stirred a qom t enper at our soI ve ts are renoved
under reduc@aﬁrﬂart%ggsﬂﬁ%{o sPtoﬂ ?Seﬂ‘gf]&"ing‘u’ifé‘emtms V\ﬁ?‘ﬁ% fff%#’f2004
PCT/ USOt/ 0 39®immiine itherapywiesullt mtdx;derbammta’t@hmmdndmmb\enbdmmd d:srsMPs;diege MPt h 1N
hydr ochl or ijgnig@l ﬁleramrs @f’fecnw %Glg% f&@gan]iptfbeﬂx ag{roinﬁﬁh g%%?aﬁg@ducelpﬁ ofif, ude product

obt ai ned after evapdration o I'vent y crystallization from
met hanofCt o gi velntadditiens piher fbrpticodisrates é@d eggelons| te dhis Sipe |0ﬂ thefapy, including

[ (4" - Met hO)i)‘ﬂ n&@%ﬁs@ 415r§dé111t19 ﬁys&ﬁi Q Jtlc 381058 achth ésph WQ&S&&@ sfhafoddebonyl ) -
pi peridin5 4 gﬁb"h@ cetic aC|d hyI er To a sol ution of

(4' - et hox%esB |acufe pligp °fr69ﬁ9‘}s m no) [1(m)rphol i ne- 4- car bonyl ) - pi peri di n- 4
-yl ]-acetic aci dviers Mp$ ae Sinflicated irOfte gx)demfeddrsamowlotﬁgsaaay dRgbrBuddgknts,S added

o) ous, Sk IR GRRANUE P i, LSk R By TRl Sl o

are renoved under reduced pressure and g3he residue is diluted with
nmet hyl ene chl ori de and washed successively with



10 ‘water, brine, and then dried (Na2S04). The crude product obtained after
evaporation of solvents. is purified using RP-HPLC to give 4 hegggegjs ed
product as a colorless solid. p,)

[ (4" - Met hoxygii Bh@RY! - 4- sul fonyl ) - met hyl - ami no] - [ 1- (nor phol i ne- 4- car bonyl ) -
pi peri di n4-yl |- a?:hgtl c acid. To a solution of PCT/US01/08931

[ (4' - met hoxy- bi phenyl -4-sul fonyl)-nmet hyl -am no] -[|

(rmor phol i ne-4-carbonyl)-piperidin-4-yl]-acetic acid nmethyl ester (323 ng)
in tetrahydrofuran (10 15 ni) is added 50% sodi um hydroxide (3 nL) and the
reaction m S roo perature for 2 hours. The sol vents
are r ermved&%&gg o ?néld%e%:séc %I}rég%aﬂ?% n’?‘&?é“"i‘”@%‘? deplicqra g, shecky Ingdditiont hy |
acet at e andthoiasthedeleluascratiparasitics (ot ih maddriey andbntinesctiend Foheamgle] fdy eia2S04) .
The crude phagHch Hétifse%l”iﬁ% f solvent.s. is fie u3| ng
RP- HPLC t o I%'&\%H o, m gﬁ{nk%lﬁ BEVQB% %al?r}ec?l pry Su'lschuéh ubfectlﬂrb %Ey(‘ 1

[ Benzyl - }Efififs’bf%éﬁ&i noyrgl F@ﬁ@qﬂ) H&hmm!ﬁ} h@{piht(snﬁl\ph@dcﬁqmandmm bo nyi)

pi peri dl B 4 yl ] -ME @rhibitord tediso MougHBe WeilsafiKin teRing AbheibleRNERYE aﬁhgﬁﬁd annyl ) -

am no] -[ 1- (lrrtgmp | i nse{éqs ar bogr;gr E eridind-yl[-aceti c acl d ester.

To a sol ution of F(rﬁ” 05’39” phd QFE‘Y'4°°§E’PF"8H‘§FI T$¥RItHG) 1qm op mrising Out of

(ror phol i nedwbetearemmylly) these /o lvihigosé of tidsurietility, Rsduthtions (I v BbR distA93 D)
m carbonate (300 ny)

di met hyl; dded d
:‘gl I Iov\n/gd %yglggengy g@r o gljé’hilgfsoo?%’r’f’ﬂ?a %Ef%ﬁsre’% @g‘ﬁfs’ TV e is stirred at

room t-enper at ur &'of ¢eme digeppes, caidisiosn by distrderaMP inhibivior ds Wostenplit@dtc B a

ressurgga i t at
gu ccess ?3 e rﬂjef\%mxpt?#e%g? gird@ea pubaf duH% (ﬁ%aéé% tgﬂjdgltoﬁs\elod dl(gﬁa? e’j“ ﬁy\é\lﬁ%&fﬂ:&xnﬁr oduct
obt ai ned af9stparibitiyy H}da{hF‘BWtM aglgitile panper siRclaliyy the foreyentios i on grrBP-oFRIN®t 0 gi ve

t he desir Edg,rm’rtﬁdhkﬁhleﬁﬁasﬁ), %Qh&rdlsﬁﬁ&s?%bécﬁﬂy Bdrneal ulceratlon, lac of comeal healin,
- 4-sul fonyl) - amno- - ol 1 ne- -ca%bonyl)

[ Benzyl - g
pi peri di n 4 y‘c}c]l g Lgﬁe&atlglb pﬁeg{galngop Ao mase especially penodontal disease, and
[ benzyl - ( 4' giugstiiBdx y - bi phenyl 4-sul fonyl)-am no]-[ 1( nor phol i ne-4-carbonyl) -

i peridigg4-yl] thyl stef | .9 in tetrah uran(IOrrL)
i g addeg 50% sog'%ﬁlhélﬁdéﬁegmn&: thty o8 Jota Ial(t‘atdhg’ ?@a@‘f%‘?‘?t oF ﬁtﬁﬁm J“é’l“é’cngr red at
room 33 °SW®&ﬁW%%GmtOSEﬁﬂ®ﬁO m&ssm:paaﬁéz that ewpeleaivelf@ thy atikght .

The sol ventSetdisfroteRBPME the URBRLriS SEHIT ssure and the residue is diluted
wi th ethyl acetgrte and wgs e%guccgsglfb\t/eg{eg with water, brine, and then

dri ed (Na2S04). ?ﬁé°"(9l"ljﬂ’éf°ﬂ?‘bﬁ¥rc‘w &bt hmmﬂdtoafhp éweamﬁpdrmqeofesmhalsoﬂwent sis

purified ugireventicir-orlizést bOtughol GroWwiardefdtds@ibls)Prd Hdse! corDodhds %ﬁﬁxjeéfeﬁna?l lid. 5
d from Exanple 1e follow ng the procedure

Exanpl e
descri bécg Er)glfbn%?ﬁ%alseémig'gﬁgﬁ‘i?gﬁ‘@“%‘t hyl iodide in step 1f. Exanple 4
Exanple 4 is pr @pmp@uida‘prdmrdﬁﬁamnuaoﬂlmmmtd mwumnédﬂefdb&l@ﬁﬁﬁbﬂeﬁ (Qspédfduybed for

Exanpl e 10, e le 5
Exanpl o 5 .i’“‘@m‘fﬁ‘?‘é O M SR s oot Fn, BeSPD) 3819 bed 1 or

Exanpl e 1 &AEPyadsihat #&a%xl}hétlmtaihpmewarhgﬁmable these @mppunisare Edminislerd 6

topically, more preferably as a drop or gel.

ﬂ*

25 Compounds preferred for, but not limited to, the treatment of gum disease (especially

periodontal disease, and gingivitis) are those compounds that preferentially inhibit collagenases.
V.  Compositions:

The compositions of the invention comprise:
(2) asafe and effective amount of a compound of the invention; and
30 (b)  apharmaceutically-acceptable carrier.
As discussed above, numerous diseases are known to be mediated by excess or undesired
metalloprotease activity. These include tumor metastasis, osteoarthritis, theumatoid arthritis, skin

inflammation, ulcerations, particularly of the cornea, reaction to infection, periodontitis and the

24



15 Exanple 6 is prepared from Exanple 1d foll ow ng the procedure descri bed
" for Exanple 1 and using nethoxyethyl chl orocarbonate in steE&@qE@nﬂmethyl
iodide in step 1 f. Exanplle 7 Exanple 7 is prepared from Exanpl e 1d
| Exanpl e 1 and using

follow ng t dure described for

met hoxyetghy%@r?%'%g arbonate in step 1a and n-butyl i odi deP(FW%"tl/Qi?% f. 20
Exanpl e 8 Exanple 8 is prepared from Exanple 1d follow ng the procedure
described for Exanple 1 and using nethoxyethyl chl orocarbonate in step la
and 2-net hoxyethyl chloride in step 1 f. Exanple 9 Exanple 9 is prepared

from Exanpl g 1d._f ol |l ow ocedure described for Exanple 25 1 and
usi ng me'[rﬁo th 8‘?"5"%&?‘%&?& inventian grg vgeful in fhamapy Mith ¥5EHAie)eonditions ep 1
f. Exanple imolﬁmthislumah&dlastnmyepar ed firm Exanpl e 1dfollowng the

dure descri ﬁ nd. u Lo | ¢ ocaxhbonate in
2{ g;elg and phen ﬁl?@[ ﬂong&gimﬁcéhntﬁs?f % chm ‘EH‘E‘{I’Z’&T}I{‘?Q&QH&?S %P1 is
pr epar ed fr@ﬁPExlarﬁsﬂelem oy pfaphylaxia wahQSheorymmoed&Uamiauﬂqﬂmnnabeﬂcai dormbetiorpl e 1
and using ni%&hhﬂiiééeir@ﬁieﬁhixﬂﬁ Q@%(o?é)ﬂigél&ed th R &}Eﬂg %_%g@%%%&g gé[%lé de in
step 1f. 34 200 WO 01/ le 12
i's prepar edP‘ibPiyfﬁgé?g’ﬁﬁYeEaiﬁn’fPéis fesstiedigion. he procedure described for Exarrpl el

and usi ng met hoxy esdfy bad bfBscacanbonat ef hmo&h\ﬁe (ibecoﬂxggun% iald{aodxﬁ(dunﬁtﬂag\ila' ﬁg 't Re

or ocedur o LR ok TP ERpr o s BENR ! 2ebe i oF BBy PYSIGPORA | ne |

step 1f. Exauphs, indre preferably a human subject, without undue adverse side effects (such as

10 toxicity, irritation, or allergic response), commensurate with a reasonable benefit/risk ratio

when used in the manner of this invention. The specific "safe and effective amount” will,
- obviously, vary with such factors as the particular condition being treated, the physical
condition of the patient, the duration of treatment, the nature of concurrent therapy (if any),
the specific dosage form to be used, the carrier employed, the solubility of the Formula ()]
15 compound therein, and the dosage regimen desired for the composition.

In addition to the sub:iect compound, the compositions of the subject invention contain a

pharmaceutically-acceptable carrier. The term "pharmaceutically-acceptable carrier", as used

~ herein, means one or more compatible solid or liquid filler diluents or encapsulating substances

which are suitable for administration to an animal, preferably a mammal, more preferably a

20 human. The term "compatible", as used herein, means that the components of the composition are

capable of being commingled with the subject compound, and with each other, in a manner such

that there is no interaction which would substantially reduce the pharmaceutical efficacy of the

composition under ordinary use situations. Pharmaceutically-acceptable carriers must, of course,

- be of sufficiently high purity and sufficiently low toxicity to render them suitable for
25 administration to the animal, preferably a mammal, more preferably a human being treated.

Some examples of substances whic‘}\l can serve as pharmaceutically-acceptable carriers or
components thereof are sugars, such as lactc;pe, glucose and sucrose; starches, such as corn starch
and potato starch; cellulose and its derivatives, such as sodium carboxymethyl cellulose, ethyl

~ cellulose, and methy] cellulose; powdered tragacanth; malt; gelatin; talc; solid lubricants, such as

30 stearic acid and magnesium stearate; calcium sulfate; vegetable oils, such as peanut oil,
cottonseed oil, sesame oil, olive oil, corn oil and oil of theobroma; polyols such as propylene
glycol, glycerine, sorbitol, mannitol, and polyethylene glycol; alginic acid; emulsifiers, such as

the Tweens®; wetting agents, such sodium lauryl sulfate; coloring agents; flavoring agents;

25



. Examp)Je 14 is prepared from Exanple 1b fol |l owi ng steps Ic if and 1g as
described for Exanple 1 and using fluorobiphenyl sul fonyl chlosEde0tn step
lc. t O Exanple 15 Exanple 15 is prepared from Exanple Id follow ng the
procedur e d&;i)cl' 63 for Exanple 1 and using benzyl sulfonyl chl ori de in step
le. Exanple - Met hoxy- bi phenyl - 4- sul fonyl ) - net hyl - ab§ HBj014%3

(1- phenet hyl - pi peridin-4-yl)-acetic acid a)

(4' - Met hoxy- bi phenyl - 4-sul f onyl am no) - (1- phenet hyl - pi perl df n-4-yl)-acetic
acid nethyl ester: To a stirring solution of

(4' - met hoxy hen sul fonyl am no i peridin-4-yl-acetic acid nethyl
ester TFA stﬁﬁftnéfé‘%/ b étb]f‘efj jo @“ﬁrr%fFJ)z’“’FtHe?r@m ee (WalsT; rffofonicssalifggang
phenyl acet aﬁhdqihytdhﬁ(eiso&&ogs, 15.0 mml ) and pyridine (1 ni). Borane pyri di ne

conplex (~8M B e t he, sol uti is

st rP r ed <(31t r 0023% e%%(gérb)a pehtmtg‘}ff’ ?ugcan Sﬁfgﬁguﬁ'agle%s%‘ﬁ& inFogjupgfion, i the

BH3- pyri di n@bisgnprnreund is b@serd]écﬂeaminﬂ’w treoreay thecpmpasind i ft betadmitsteredover ni ght .
The solvent is re m&vﬁﬁhc&r@%oﬁﬁqy@@ge ﬂﬁ&%ﬁ Uh& ﬁ?egéilre& %ﬁﬂ&éﬂ&&fﬁ}‘&aé&%&e SO' id

is taken up in eth¥ acet ate, washed rochlorrc
The addi t i off 5 SeigtileoRhveintopical ﬁ%%d@fhtbé%éﬁ@n@my puspending pgent, dhoukk efwhich ¢ he
formati on oOlias Beebdjtistedid SRUIT4. ant that is filtered, vvashed with ethyl ether,

and dried under 25 v um he desj red product
[ (4' - Met hoxy- bi r}ﬂepl Zla Lﬂa’?rH%S’ﬁ ah]éftaﬁ'i?Ptaglm Froferg 1f°btfé(ﬁé‘fl’r?y pdpinisEstiogi n- 4- y|

)-acetic acmdludengars,ss:thmhas,ocbllofose and its derivatives, malt, gelatin, talc, calcium sulfate,

4' - et ! t 4- t
(et BB sl 0 Bl LSS RS st L
added cesi ugetene isalinas énd( Bﬂegwq”reelwzﬁermwﬁﬂe)"erre@mdnmtﬂoy paremteliat] edrpiniké@iony, 1.0
ml ). The igbid r@p}‘lé‘ie $iyobll @tﬂylfd?éateggytt'&%neh&ﬂgn%l taﬁ(? Restthd &4, eﬁrbf&atbgr Yﬂt er and

extracted wi.th chl or orret hane. he organi Cc extracts axe co
wi th brine, P}BFPaéB“t‘B?)B’ra"ﬁ%blﬁn “saEﬂ"F-atlE compasisiony foanaﬂe@%bnqdﬂamémtlemder

vacuum t o peompiiesd at lagst ﬁiﬁﬁt 9wdb)0wsight€otft}ﬁ$ot@l c%b&aﬂxo‘ﬁm id. 35 21 SEP 2004
VO 011 7q 91 PCT/ SOl/ 0893

[ (4' - Met'Roxy- bi p ﬁwp%ltg’ﬂf ?%WS?IWV"‘H%‘EW? Psferablyprpvidedia vait Woseen fosar 1A n- 4- v

) -acet i c acused hextihd "ves tiesage fbem'ais atcompositiyn 9O thik in@Geatiof containing an amount of

4 th i
E)é\ene[rﬁyl O);;%/;)Fg‘lnp%e @/f Oé’f’§ éictgr?lé) %‘(I:W:ab ¢ %TZ%JQH%‘SA%"’E? Rp}ymfly, preforably a
t et r ahydr of m#ramal( mornmeferalzly atides: subjeetoins seghtidosa, heedrdingi to go¢daHédioal prpc-200
pL), met hangle, ( @nexe rﬂe)npo?.;h@ns hﬂeﬂ%ky c&lteﬁ dﬁ’onfﬂa%&ﬂr ﬁmg mlléiﬂséeege ¥ ni ght..

The reacheonls acidified wt i/roc oric aci W th
di chl or &ftet 1YARBS. Taw RssigEehlydromnakout {Qmghe paut 394 he.Rre ereferptile fomabputs odi um
sul fat e, f|1amgmchbomndommmoﬁmlea)mﬁaﬁnd/acuum Crude product I's purified

using a prep RP- P Ct ive desired as .a sol i d.
EXAMPLES 17-22 1 Fifops, %th‘d RGN g, fsat"r“‘f}ﬁtéfw?émﬁf 998‘65}%@ 9fds made
accor di ng texamnple) for qr@lewt&stopi@smmah@dularmr aEﬁim’hﬁst&Epnl Degehdisig fysonmul a, A

d RZ of
net or oat om T PHue fo efjebgheha Bk, o2 “F‘**Y o = Ly
~ p- _ M2% 8- qeriery wel- known iy the art may be used. These include solid or liquid ﬁllers diluents,

U- Me19- N- - %ﬂ@mpe's ~Ghz@d&l2&8@ Nygefts = O)md Gé‘g&bgi%g CHEBQakedY - C(O';Q)ogil' CH2CHZ
Ove- CH2 CHZO\AE - 1' h- CHZPh Exanp
armaceutlca y-actlve materlals may be mcluded which do not substantially interfere with

- the inhibitory activity of the Formula (I) compound. The amount of carrier employed in
conjunction with the Formula (I) compound is sufficient to provide a practical quantity of

30 material for administration per unit dose of the Formula (I) compound. Techniques and
compositions for making dosage forms useful in the methods of this invention are described

in the following references, all incorporated by reference herein: Modern Pharmaceutics,
Chapters 9 and 10 (Banker & Rhodes, editors, 1979); Lieberman et al., Pharmaceutical
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15 -
4-1 (4' - Met hoxy- bi phenyl - 4-sul fonyl ) - met hyl - am no] - t et r ahydrd1 [§EPagggyt- car box
ybic acid Exanple 17 is prepared by a method anal ogous to exanple 18 bel ow.
Exanpl e 18 28 o -4t SEP 2004 WO 01/70691 PCT/USO1/ 08931
4-[ (4" - Met hoxy- b| phenyl - 4-sul fonyl ) - met hyl - ami no] - 1- (nor pﬁ%T[PWémP%ar bonyl )
- pi peri di ne4-carboxylic acid a) 4-Am no-pi perldine-1, 4-di carboxylic acid
1-tert-butyl ester 4- met hyl ester. To a slurry of
4- am no- pi peri dine-1, 4-di carboxylic acid nono-tert-butyl ester (13.9 g) in
met hanol 0 %g g ; ydr. OC LS added
dropwseolsc;ls? s%le%gﬁﬂﬁﬂ%n 1,I m al. D¢ Forgs fjd_)
fol | oned byEditigni({@9%phenyl sul f onyl chl ori de (2 0 g) The sol vents are
evapor at ed undery u Q@ Gr u So USES e ne tep
Wit hout further p&??sf F@aﬁggﬁg éﬁgebep s%g ﬁl%ludlng suc 1& %orms as)gable%

4- (4" - Met hosepaulsspRrersles. ands btk meydersi rfEiesep piak firaik rremprist- alisafaradodefleitiveaci d
1-tert10s bbﬁrﬂdunte%hﬁfly at %&m’)huteﬁﬁ) ea[nd ]'_& dﬁbl?%om bRt 9594 to about 5 %he{ er

4- Am no- pi 4- di_car boxy butyl ester ester

(155 ng) | °<5‘P th Faﬁﬁ?%énéfablﬂa °H‘L)’° P%npa%fa@dtabw Bitprplea eniseio-caare, F;l)galf-ol | owed
b%/ p- rrgt hoxqohneqntfﬂmwbatsdJ lof maptiplecdahnressde, o(mtiﬁ @ﬁ)ablcﬂlﬁlefseﬁsﬁdgﬁﬂg dﬂuéﬂté{[ﬁ i's
stirred ov era ur.e fer an en
ar e ¢ o Souheiind asklE Bl R SRt Harortiy Saiitv by agibin eEH o SBIbEn: | s
purified byagetis. orﬁanmgrqpihsiosage $orius daclydel aqueousgsolfiiodd, lerhdsia@n e Slsh&Rions, 0

d h
(0 o e 8 o Gl R o 5o Rons s fgranlen g sttt oty

ester TFA spamaratxweconstltuted from effervescent granules, containing suitable solvents preserva-

4- (4' - Met hawys, Rl n%U aci d
1-tertbutyl esster ﬁ?ﬁib E’I n?rggmg dﬂh&%r k‘%%“}l lﬁelq sso llrﬁlﬁ CHzCl z

(15 nL) in %B0fHH rﬂ?"?rf“&saﬁe“tsfo the sol ution |s added ani soI e (1 35 m, 12.4

mol ) foI | ovned je phanﬁdcuﬂibﬂ@%&dpﬁbla%rder(sﬂ;ﬁblmfdr tieChrébaRBoM SF@niPYosspétbrage, and
t he mx %8J 8ho reaction mxtyre is

irred at 22C el l.o
concent rat e ’3"6\@ dlmnqsu ion ar%wn]li_) Oévfndfl aad‘dl ﬂa§1°¥ WPORrsp Gonyertiopsinng
sol uti on ofphmwﬁﬁéxmﬂm&djm7ﬁ intr) diliEhis, pucke @i palbmhecartﬁnmlsbaﬁmed by

o 2o dnthaashad Wikl ShISL BRIASRA' & htf BAGR' RACGRRLEY 'Y

4- (4' - Vet hobisjniegragiietich a9 stawghst dgigic savidnesid- croscammelpdep lubricants- suelr bo magesipmper i di n

e-425 car b%ﬂﬂaﬂecst%b AeidBhd Ydle, €8Lidhis sldhas silicon dioxide can be used to, improve flaw
4- (4" - ﬁ-{mt henfvT{B-4 sul f onyl am no) - pi per 3| ne- 4 carlboxy R oaeid et hyl

ester T 108 ofje pyvdstmishist. \Colaging pgepts.suchgs the FERLdyps, canbegiddedifes a 200
m_ roEnfl bappearmdel Ssketenhis phidivbring a@éﬂtsb@ﬁh(hs a@ﬂihﬂﬁd E’&cl(aﬁx5 nLenth& Jegpmkzj and
triethylanip e is stirred at
room t enper a‘?ff& % ﬁ%” ir% %ﬁmv# 3{’?%3‘8‘% eotﬁﬁ’%}%‘ %ﬁpls‘ﬂfse i ‘Y ROTBRYST P1ctial

met hyl ene drftdiolid éll‘(%@ displpsed abbovex Theasstectibn\eif tdwri@ Qomprents dePends Gibsentndary The
extracts ergndideREGH 1k Tta'Qte,b&lfo'stn fnd ﬁl@l!f%%r e\thMJﬁQ ﬁ ot ctxhéai ﬁg:q?eg Qpggnt rat ed

in vacu%ﬁto l.,eave g soljd resid y on using et hyl

acet at efhe et inxentiom andeay be yepdily gnads byeacP"@ 19#1!!1 tbﬂsara coI orless solid. e)
4-[ (4 dNEt hoxy- Pgrﬁﬁﬁwﬁpoﬁtl&ﬂ lafs® Bﬁéiu)le f@l&%lﬂl@fm Sthsichs, (IRYeAL, I AE ™A 1A bonyl)
pi peri di ne-4- car box

4- (4" - et ho@y PHi"B#E %‘VFI?YA °§"(§’F“Pge fe f@?fﬁpﬂf&“%* of suckqompesitiongse vell 7069 1
PCT/ US(O%/ 0&884n iartior pha T ypiwel-o@mpa’feb@ Iﬂéa}neﬁu foesyrughk, RBxidk; &ﬁtﬂhﬁﬁéﬁhd ﬁlsﬁﬁél&lsﬁef hyl
ester 5 I SpeSll coni.ca
reaction VF%II Udgf&ém ggef ll)rgéﬁ ga'cci gea"q%%r B%#@&‘Qbi&ﬂ’é‘{] éu°f°§‘°2 ﬁ%‘toloan% nmol )
fol | owedd® by"aFeédoﬁelt Haﬁépﬂ(men,LtYp&aIZSmmﬂl)lg Usgerssy rinchgle, methyl tdilelosy, xbdine i S
stirred Y tur s hour s. reaction mxture is diluted
with ethyl ° a det %Y e°°{‘“?%s°w§‘5‘°° an:1 g%i g@é anth a?‘gi?fh“{’ﬁ 1o Fpigel Reettio agents 1) |
The ext r actizehyp Ecithiimandolysdrbatd80; arel, tyrdeal presenvatives MbiGdmetiyil pirstes ﬁhc%ﬂium
concentr at %gnzbzﬂe V%H’Q&l tlf&uﬂdec.%%ostx&ﬂs %?Ialis% Ogtglnpcg’llél nO(iI' nq‘osre aCOl‘(!:IIr).Oli’llg %S suclh as

resi due.

sweeteners, flavoring agents and colorants disclosed above.
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)
4-[ (4' - Met hoxy- bi phenyl -4-sal fonyl ) - met hyl -am no] - 1- (norp i gar bonyl)
pi peri di ne-4-carboxylic acid: The hf'\ ﬁﬁ’ﬂm

4-1(4" - et - bi phenyl - 4-sul fonyl ) - net hyl -am no] -1 10

(rmor phol i nggémlz%ggnyl ) - pi peri di ne-4-carboxylic acid net I‘Kﬁmésé’f/gff”’(ZlS ny,
0.49 mmol ) is dissolved in THF (5 nL) in a 50 nL round bottom flask. A
solution of |ithium hydroxi de nonohydrate (210 rng, 5.0 nmol) in 5 nL of
water is added and the mixture is stirred in an oil bath at 70C for 4
hours. After renpval of .nost of the THE under reduced pressure. |eft the
aqueous | ayer ﬁ%aq@o%@ﬁg&yﬁw g'{’é coBiedbY FomeRiAn e‘t‘?‘i’?ﬁdg t’fﬂ’l‘é"ﬂéa’ﬁg@}i‘s"rl ayer

i s diluted time-depenetnt toafifigs( such tivit theatigecetdmpburddeteizised inthzastiointatihl @dcined i nt o

ot 788 bl oA B L R B B0
separ at ed a¥ngh dpregeafprraotypicallyyierludesbus ater mt fimitedriol hneactdmdre ofi adllulebdigdetatzcet at e.

The extrgctsuang, ﬁcjl}qﬁ@ﬁc%tg tﬁ’zﬁd.té',' %ycrrgi{gblﬁ)g%l ?fcffﬁfgl Q@UQ‘B% phftﬂa..aie? Etﬁ}g Bfbse

concentrated in vVacuo'to ve a so urification by preparative
HPLC gave tEwdragit sioatigs, sangendudeliss. a col orl ess solid. 20 Exanple 19 Exanpl e
19 is prepared f - OW N duyre .described for
Exanpl e 18, subsc’gol us{r:tl%gﬁg. tgensil%gctE’?%A%g%gsg?ftl%@elg&g@%? e ?ﬁuﬁgc g{v?)sf t he net hyl

i odi de in step 1¥eer compgsions pBfbfrngileining Gyitenip delivarseef the onbiek apmpandsgc

fol I owi ng tihQudersesiagual, Buittisad hidgdioda forms. B RMfPostifons Bfesily dompridd@ne or

nmet hoxyeéhyl chl r(gcb}rlp?nate In step 18d and benzyl bromde in step 18e.
Exanpl e 31 IE%aﬂgF uble fifler spstagess SFhtas SHITRR-aipte! a8 ngaitqlofidriinders sudt Bcedur e
dez cri 3ed f:macidinﬁamlrsel tallife cﬁmtbsé, icdrbdxymethyTREIRDosY eﬁdhwhl RRYRIT REBAalhdoseN St ep
18d and et et hy. romde in,30, st 18e. a e 2 22 1S

pr epar ed fr%ﬁ%&é‘%ﬁ%ﬂglieeﬁ%ﬁrﬁ’ SRR 1i"ﬁpmé?'“gsca5§ﬁ?vg’g%a§8‘%? %gcg‘g?‘iﬁ° Hpl e 18,
subst i t ut i nasotbe melledor oni de in step 18d and benzyl bromide in step 18e. 38
21 SEP 2004 WO-Q1/ o ANk - P SO/ h : chart
shows the str uctlgl%ec_zgﬁ &ébﬁgunﬁﬁ‘&%gg&g%nc%%ng%%ﬁ? %é to. rl%(l:lg%%gé&%q’

descri bd8 ihe-Exvathpidirect davimon o spreadipt e MREMuPBItiop o0 the epidermy s epithelial

- C6HA- 4- OVEZsueCor= R subjel, o7 t¥médeziiiity Gakiar 4safle 256k :c@npos“ltionQ include, for

V- Et - C6H4- 4- OWe26. -C(=O) - ~- O V- Me- C6H4- 4- Br | . . ,

27- C( - 0) O - PRPRIEDISHARLCreeT4 Sofutigne sls @pd eylids. Ehpreitoniseb cuppogitieps RrefeRadlyo- C( - 0)
O - CH2 CHz O\doriptigeGHnf an@@Fidctide @ibund Qisiiaily at least about 0.1%, and preferably from about

1% to about 5%, of the Formula (I) compound. Suitable carriers for topical administration

20 preferably remain in place on the skin as a continuous film, and resist being removed by
perspiratipn or immersion in water. Generally, the carrier is organic in nature and capable of
having dispersed or dissolved therein the Formula (I) compound. The carrier may include

pharmaceutically-acceptable emollients, emulsifiers, thickening agents, solvents and the like.

VI, Methods of Administration:

25 This invention also provides methods of treating or preventing disorders associated
with excess or undesired metalloprotease activity in a human or other animal subject, by
administering a safe and effective amount of a Formula (I) compound to said subject. As
used herein, a "disorder associated with excess or undesired metalloprotease activity" is any
disorder characterized by degradation of matrix proteins. The methods of the invention are

30 useful in treating or preventing disorders described above.

' Compositions of this invention can be administered topically or systemically.
Systemic application includes any method of introducing Formula (I) compound into the

tissues of the body, e.g., intra-articular (especially in treatment of rheumatoid arthritis),
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_-C(=0) O -CMe3 -Me - C6H, - 4- OMki
31- O(=0) O - CVe3- Ne- CBHA- 4- F32- S02- - CHZPh- Me- C-- 4- OME33 | - 9HZgep o004
|« CH~Ph- Me- C6H4- 4- OVe Exanpl e 23

N- Hydr oxy- 4' thoxy bi phenyl - 4- sul f onyl ) - met hyl - am no 1- (nor pholin
e- 4car bonylzyb(ﬁ]l p(e6r di n-4-yl]-acet am de. JTfUS°[/089S

[ (4' - Met hoxy- bi phenyl -4-sul fonyl) - nmet hyl -anuno] - [ 1( nor phol i ne- 4- car bonyl ) - p
i peridin-4-yl]-acetic acid nmethyl ester (31 | ng) is treated with a 10
met hanol i ¢ solution of hydroxylamne {I.76 M 3 rnL) and the reaction is

stirred for, %}h éurs at lré.lgromter’r;gerature The reaction mixture is

concent r at S8 AHFGEr RG] Wirappssulen, ransdegmal, dpfEpveiiops inframgritongab subcutangeds. was hed

successi velsyblinghdl, idstahyahdoerhl aministeationl, Tt Bormular (1)) Gompaedst éfethe Gidserdt

(Na23S04) . ed after evaporation of solvents is
Mnﬁﬁ%gfﬁ?%Q{%ya@qu 15t rﬁg'

purified usin °r3 %l red product as a colorless solid. 39
21 SEP 2004 V\D 3¢ pp@ific mgweoirmmmo bx adpindger@i] -a38 3wdix anphle edurdlidn 3T ar e

dg f C e
Geseri bed ?%?W AP RA SRR (MBI oA L SO Wb AGhdU, PERCRSMEC |
structure dfddEAmsaheeimadwilhelsedgperd upen tsheh &ctsesemﬁb@sspaeﬁeﬁm@da i

Exanpl es 3%ﬁ§ouanEé'd Etﬁ:ftﬁi’aﬁﬁ‘b‘ﬁ?mﬂ{éafdir ﬂ‘ié'aﬁlli@}l 3f thé REmRP PP 6 khgse
where R is e X-¢ ontalnln rlng de I cted

bel ow. R2 &lﬁm“ﬁb‘nhmmﬂ ?\‘Pnée“llia%szls >%t %Ex%}?qué lPeat@ase\fe
| 350 CHZPh-p@6bHhl 4ttt 6D 1iHAGHd210MchGh %Q&t)@&ﬁﬂﬁhc@lﬁﬂﬁtha%mﬂiyﬁﬁ@gﬁiﬂén 4- Ove38

[(4' ! é::xy g‘gﬁﬁgeéf%@ ?rt%of%s fﬁeﬁ%sofﬁ}? tf)"]am'(ﬁf%trahydro pyran-4-yl)-ace

tic aci d a) BenZypiesliye derbo hythamadul- ((vvtemhmampphom;eﬁ)am Jhlggmdf)nﬁ;umaxbmttl c acid
met hyl est esrm torhbau@aomn qu.ggzyﬁq%ﬁlemyaﬁoﬁlﬁ;@t%ﬁo%ﬂ@g ﬁ-‘g% %&9

acetonitri I e U£ car bon ycli'ne rblmet hyl
ester (100 r"l’i’b? °33t mﬁﬁbl“‘?“ﬁ &0mEcef Fogmulg G@FEEP“nd are admmlstered per day for

1, 8t di az ablsgsthﬁ@][aﬁmﬂnﬁhﬁme?'lg uﬂféﬁtcfo@ tHb® tmadd&a%a'amla)c ﬁi}ﬁﬁf g(lzglg@w' nth gg
m xture,to nut e ro- one ny,

rnnol ) |1§ h’e d tﬁad df“gy %’é{&tﬁ 18ﬁ° %?taa}"‘ ﬁ? pﬁ‘ﬂ‘?gr%’ot ?%Ptm‘f ligteg §b°"“r“he

sol ution is ther pefeurtdohethod bf daniifistratiéh forltieatarent cuhamgtotdiktyitivasdeicobrwi t h 1N
HzS04 sol u dr n .brj ne_an
stirring th%,ﬁ,g emgge“é%w& h’??“l "E{Lﬁg?\ a%gq%g%gﬁtaﬂgtﬁgﬁw “P i ety ﬂat e by

r ot oevapor éﬁmiﬁtloﬂmr mcmerﬂladdmmﬁraﬁﬁl ons e sterile. Fer mlinkele dspasiblly lptduys,

acet ate andh@xapsn Qﬂpr&:gﬂ%%oﬁ lavtng st 7ohg s)e}nalqﬁgetl AbseS ok | t‘r&? 96l 10°

remove excess phosp orylglycine e usin aceta hexane
el uent . 29 h&o&'9iabad 0G0y angptaterrein vacuo to give the desi red conpound.

A preferred method of systemic administration is oral. Individual doses of from
about 10 mg to about 1000 mg, preferably from about 10 mg to about 300 mg are preferred.

Topical administration can be used to deliver the Formula (I) compound
systemically, or to treat 4 subject locally. The amounts of Formula (I) compound to be
25 topically administered depends upon such factors as skin sensitivity, type and location of the
tissue to be treated, the composition and carrier (if any) to be administered, the particular
Formela (I) compound to be administered, as well as the particular disorder to be treated and

the extent to which systemic (as distinguished from local) effects are desired.
The inhibitors of the invention can be targeted to specific locations where the
30 metalloprotease is accumulated by using targeting ligands. For example, to focus the inhibitors to
metalloprotease contained in a tumor, the inhibitor is conjugated to an antibody or fragment
thereof which is immunoreactive with a tumor marker as is generally understood in the
preparation of immunotoxins in general. The targeting ligand can also be a ligand suitable for a

receptor which is present on the tumor. Any targeting ligand which specifically reacts with a
29
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40 21 SEP 2004 WO 01/70691 PCT/USA /08931 b)

Am no- (tetrahydro-pyran-4-yl)-acetic acid methyl ester. H% p

benzyl oxycar bonyl ani no- (t et rahydro- pyran-4-ylidene)-acet| aéFd prét hyl
ester (361 ,1/1706%9 mmol) is added to a Parr hydrogenation bottle with
anhydrous nethan (6 nL) and the solution is degassed w]quyg’ﬁ’ Yor 10
m nutes. To the vessel is then added 5% pal | adi unf carbon catalyst. 5 The
solvent is then placed under a 3 Atm bl anket of hydrogen and shaken
overni ght. The cat al yst is then renoved by filtrati on t hrough Celite.

Renmoval of or der reduce ressyre upsequent drying in

vacuo gives an r%°r%§/e "rltgré %%fége 584e ST c‘ﬁe‘ﬂ"@%ﬂﬁﬁﬁg IR Y GH MR Hal ysi s

show t hat ttdbedtergeting digasitasy wdﬂhlmobemm e eipilarad moa'dldeseribeﬁjhelqw fd d@jplingstoused as
is wthout f {.hﬂlr

(4" - Met hoxy" a.\l')flfephere]; a{els ate#a gc}nzx?lstfredﬁdascnbedapcg/ﬁ 4-yl)-acetic acid
met hyl ester. | A& IWGMOMWF\%I torical @dmihistoatien jiss priferred| \Fod exammbdy tmitestogen

the crude aLEIl:e?@ed(oB&Ed' ahyly, ﬁéﬁ'ﬁ@rﬂb‘tﬁeﬂfﬁectﬁicé?% kexrﬁ glg%gyt %?m@ﬁ% g{ oftdl gg’

1.17 mol) Oﬁﬁgh rous xnL

(330 L, 2 3a§f r‘%;f COFfe %m%rhﬁﬁwrmdg @f ths ARyention cet flepcbe(uroilaieg s gelge ol )
i s added andtogshoe othﬁhdnts; 6rcan bé iﬁc&ﬂotﬁe’dﬂfn’w cﬁhigeﬁibr i Reophii U%Gl&ﬂf&ﬂ)dhﬁld T’flﬁ
reaction mx

The crude m%tég{raﬁa%n al%q[ o lﬁseege a?staecr‘)m?%%ﬂ@ ey reﬁffv °§8F %H"S"qng’nﬁd'dt tgi‘3 g f I ash
chr omat ogr affsin yreatmnt elkintinfammatien, the eorpexminie spphied lveily jnd topicily,dn & b, pdesi r ed

pr oduct 48s I
[(4"- I\/t3t1ﬁox%lvgllefp(}llﬁe]trt?al9 |Fgr tg%?mm qf orel dlfeﬁsef e °°m81“nt‘ {f élY T}Pfd?dolf) call 1 8- L ’yl) - ace

tic acid n‘eﬂaﬁﬁblm%@c w@qsh orpp@plant he mode of treatment thus reflects the nature of the condmon

(4" -net hoxymbbmdeydmaamé fo?&%t's@é@té&@dutéé@évﬁ%%%ﬂewr an-4-yl)-acetic 20

aci d met hyl estﬁglig Jﬁ% is dissolved in DM (4 nL) in a 10 nL
conical reactio t °§oHIg; %fcﬂ%?‘?’é’}ﬁ cPEpEdieef theciayto eanhs sdmiaisendo ny,
1.12 mTDI) dlank lop weardixtayes,raall i¢lcotpuditi® may4iatter influde alidlﬂﬂiﬁl ﬁm@or%)(diﬂlﬂﬁeasand t he
m xture s iém n?edfoat& BZIC for 16 hours. The reaction mxture is diluted
with ethyl Pt 0}9) ﬁ”f_tﬂonand extracted four tines with water (75 ni).
Rinsed with bri ﬁemanﬂthd rcompbundsexf tHebjiB@dtionfailsb tighitétdbantaal mmdiep&bteaésec‘sonﬁ vacuo
to leave thg.Hes in'éﬁﬁio ?oli’eagég ?5?9 Yo sadgn%eﬁ%e% dﬁdtﬁe ﬁg%dc{liet EH% mh‘i:“l}ltor wher s

[ (4" - Met hoxy- bi phenyl - 4-su -am no ro-p -yl )-ace
tic acid: THbstantial di ferences are found between dlastereomers in their ab1hty to 1nact1vate the

[ (4" -net hOmehdliEhﬁBﬁéteaés sqihﬁsowd PateRt d1Yekotiva8P A be Gx&efattaaif%ﬂélﬁshmé{vé& fey!) - ace
tlcaC|g % stgéZlS 0.49 mmol) is dissolved in"THF (5 nL) in a
50 mL r 91 atl?.ﬂ‘ﬁ"g £ ut| on of |ithium hydroxi de nonohydrate (210
ng, 5.0 J{ﬁg?%o 3@% arl's added and 30 the mxture is stirred in
an oi l bath at renoval of nost of the THF by

r ot oevapor ati on ghed twice with diethyl ether. The
aqueous | ayer |gh%?ﬁﬁ@g%%%ﬁhﬁ%#e?§%@‘nt) and et hyI acetate (100 nL) and
placed into an erl enVRper nfeltasd. Wth stirriggy. I;thaol | oned by 1N HCl
are added dropwi se to achieve pH of 2-3 in the aqueousrﬁ ayer. The | ayers
are separated and t hEQfiftctulacetapyer i s ext r aBp@ddigghylhtherddi ti onal et hyl

acet atepg41l WO 01py. 121 SEP 2004 PCT/ 1.0 1 d wth brine and
dried 0\35er My S04, Ftereé’ and concentrat edqlg(r% va ,ﬁﬂgéx fﬁ"fnggve a solid

resi due. Purifi catl OPI\’B’prN‘élmﬂlﬂqum@nlli‘PLC gi acess apdtd ackdaté r ed conpound as a
colorless solid. Exappige dﬂ&tt@iﬁé’éﬂ%@ 35 is pr(gfxa&g,g from Exanpl e 34c

fol l owi ng the procedure described for 5 Exanple 34, substituting benzyl
bromide in step 34d. “Bfafpicentmld Exanpl e 36 | ¥itpMaEBERSt PPr om Exanpl e 34c

fol | owi ng the procedDee: UedidytibiRslyit@iodmian! BOBH: 1-3yed bdnsdtidale Tet hoxyet hyl
brom de in step 34d. Exarrpl e 10 Exanple 37 is pr epar ed from Exanpl e 34c

fol l ow gg the pryc Iy st col yl
bromide in step 34§%€§ ‘é‘f&s fi‘i@{?%&lg ?@X%gip e ?Sed°é1f’e 1?%&8‘%%%?%&8"334(;
fol | owi ng therops Jewlda ldéscﬂ’%ﬂsqu’ vaniows !flmthﬂ%\FPph@aHz)l T@nlmsfqr exaniptegR' and R?

nor phol i nyl ethyl brom de in step 34d.
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.15 VI|I. Exanples - Conpositions and Met hods of Use The conpounds of the
invention are useful to prepare conpositions for the treatnent of ailnents
associ ated with unwanted MP activity. The fol |l ow ng conpos) tiSkR 288 net hod
exanpl es dowrin)q]tl it the invention) but provide guidance_to the skilled
artisan to pr epare and use the conpounds, conpositions antCHEYNESI of the
invention. In each case other conpounds 20 within the invention nay be
substituted for the exanple conpound shown below with simlar results. The
skilled practitioner w I | appr eci ate that the exanples provi de gui dance and

may be vari a tion bei eat ed and the patient. The
following a 'ggrgv;éa r|ﬁ’8ns ‘ﬁ%ﬁg 31 St?i’"'fw qq‘g%h S and Section 1T of the

et hyl enedi aRéteiletd Bescriptionide neicértesa thSBne mry&tibmm‘&ailnzyn tlizisadtio ¥t al cohol USP:
Uni ted States Pharnmacopoei a Exanpl g Xél\'ﬂ’ t}«ﬁtill%t conposi tion for oral

adm ni stration, accordl ng to the pres ntion, is made conprising: 30
Conponent, CfEF’Dum Hhehows th Ieé’fSQSﬂPPBH adoaccording BER FOGALRAD

01/ 70691°P Uéd&%“@em%ﬁa’& these S,Pemfi’eﬁsiad é¢p Pigpridige Ted. ¢ 4 ny
Magnesium Stuart 1 nmg 5 A human fenal e 1s eett wei ghing 60 kg (132 1bs),
suffering fromrheumatoid arthrltls |§ ted by a nethod of this

i nvention. Specifically, for 2 yea adgreginen of three tablets per day is
adm nistered orally to said subject. the end of the treatnent period,
the patient is exam ned and is found o have reduced i nfl anmation, aid

i nproved nobility w thout concom tant wai n. . Exarrpl e B A capsul e for
oral adm ni §TT ati o gt the~pregent=— .wemT ﬁ%

conpri si ng: ent Ar’;%Unt (Y w) Xhe cqdnpounalof Ex rrpl e ﬁzl S%

Pol yet hyl enq gl ycol{ 8 Ton A ngman € SUD] ect om 8| bs.),
suffering frjom %steoart B |s)‘is-tNea dby a ﬁle\?hod of #@QPW ngion.

Specifically, for 5 Mear& a ciosul e—ebnt di ni ng 70 ng_¢f the compouhd of
Exanpl e 3 i § adi nist er@g0dai | | % gand sybj ecicy,p the erq;qu{oMae
treatnment pqriod, the patient dlvia x-ray, arthroscopy anfl/ or
MR, and foq ve—Re—H-t-her "enew ol fibrillatipn of
the articul gr cartil ageCCoy Exarrpl e\l/ ¥ sql i ne-Bised c9 1it4-0Mef of | ocal
adm ni stratlon accjording to the prasefit ilnvention, is|made conprisfng:

Conponent Arfoung (U/MI/Wl (TB- cofpoung—ar- EXanpt CL K cohol
| 5% Sal i ne .|. 80% A patien haﬁl ng-Nleep cdr neal Ebr asi pn a b‘l es the drop
to each eyelftwice al day, Healihg is eeddd, with no visual sequel ag.
Exanpl e D 3( A fopical -Ccadyposi | i -@,EmOMeodal admeni Strati QX e08erdjng to
t he present i nvgnti on, _d=o)trde cwﬁ:mg; Et “CH,4-OMe

7 -C(=0)0- -CH,CH,0Me | -CH,CH,CH,CH, | -Cd,-4-OMe

8 -C(=0)0- -CH,CH,0Me -CH,CH,0OMe -CH-4-OMe

? -C=0)0- | -CHCH,OMe -CH,Ph -CeH,-4-OMe

10 -C(=0)0- -CH,CH,0Me -CH,CH,Ph -C¢H,4-OMe

11 -C(=0)0- -CH,CH,0Me | -CH,-2-pyridyl -CgH,~4-OMe

12 -C(=0)0- -CH,CHOMe | -CH,-3-pyridyl -C¢H,-4-OMe

13 -C(=0)0- -CMe; P -C;H-4-OMe

0]

14 -C(=0)0- -CMe;, -Me -CsH,-4-F

15 -80,- -CH,Ph -Me -C¢H,-4-OMe

16 -CH,- -CH,Ph -Me -C,H,-4-OMe

Example 1
[(4'-Methoxy-biphenyl-4-sulfonyl)-methyl-amino]-[1-(morpholine-4-carbonyl)-
10 piperidin-4-yl]-acetic acid.
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X @@onent Conmposition (% wv) 43 21 SEP 2004 WO 01/70691 PCT/ US01/ 08931
The conpound of Exanple 210. 20Benzal koni um 21 SEP 2004

chl ori de0. 02Thi mer osal 0. 002d- Sor bi t ol 5. 005

G yci ne0. 3 bfsS0.075Purified water-qg_s. _Total =100.0 | ent
suffering ?@g%%gfn cal burns applies the conposition at g%??@&’ﬁ@&l ng
change 10 (b.i.d.). Scarring is substantially di mnished. Exanple E An

i nhal ati on aerosol conposition, according to the present invention, is nmade
conpri sing: Conponent Conposition % w v)15 Conmpound of Exanple

185. 0Al cohoill)Sg,ﬁl%ﬁsqor bi 8 afi 0. 1Ment hol 0. 1Sodi um Sacchari n0. 220 Pr opel | ant
(F12, F114) ¢7s ¥ YE0Aa XX FE8ony aapnesuefpgycarhonyl-methylepe)-plperiging-1-garboyylis  acidy,np

act uat or i ntexd-bub@d eveut Towhisblation oAl 4-Bag-piphaiddneB(36 y HP e phasplonste Ni50H) Shed.
Exanmple F 2 ' | m ifion) according to th r.esent
nvent on, Tt GEoPRLY Bl CETERR deite AR Bt res i s oy

Exanpl e 300esuiiBe miirk isrstimed at roomrtérgteBiule N dvys. OBBGolihntl isaemyetduyndeetducddos e
(NATROSGL Mo it Bk 30 hisddlvEd Sl LA 88 o Qi G St &
00 0 08 Triaabs 70691 21_s%%uigdoh‘e%g%?'u%y@é‘ggim&" E‘r?a‘gasgreé(l)“céhhsﬁ%?ect

wei ghi ng 90flRyed by Brineythen driadi(NepSOAY The eswdemendue abtainbEefteneviapomasion pfsolvemat ed by
a met hod of s thlifed V&R R i fl | Moo f S RRS o Br3ak e sl ut i on
cont ai ni ng lsi(tg rlrg oBT} the 'c%n%gsﬂﬁg s}él#é:%}alﬁ%ﬁgﬁlg 'S agf‘f?rﬁ? f‘)é"‘;a%éhet %esgeéii d
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Fl uori de0. 05 eri giot otog,o lSweet ener 0.02Benzoj c aci . BSSOdI um
hydr oxi d e0. 9 I5 844 gtert- utyl ester. To a solution of 4-(amino-methoxycarbonyl-methyl)-
piperidine-1-carboxylic acid tert-butyl ester (5.42 g) in dichloromethane (80 mL) is added
triethylamine (3.05 g) followed by 4'-methoxy-biphenyl-4-sulfonyl chloride (6.19 g). The reaction
20  mixture is stirred overnight at room temperature, washed sequentially with 1N hydrochloric acid,

water, 5% aqueous sodium bicarbonate and brine, then dried (NagSO4). The crude product

obtained after evéporation of solvent is purified by chromatography on silica gel using 3/2
* hexane/BtOAc to provide the desired product as a colorless solid.
d) (4'-Methoxy-biphenyl-4-sulfonylamino)-piperidin-4-yl-acetic acid methyl ester TFA salt.

25  To a solution of 4-[(4'-methoxy-biphenyl-4-sulfonylamino)-methoxycarbonyl-methyl]-piperidine-
1-carboxylic acid tert-butyl ester TFA salt (6.7 g) in dichloromethane (60 mL) is added
trifluoroacetic acid (60 mL) and the reaction mixture is stirred at room temperature for 3 hours.
The solvents are removed under reduced pressure and the crude product which solidifies upon
standing is used in the next step without further purification.

30 e) (4'-Methoxy-blphenyl-4-sylfonylamlno)-[1-(morpholine-4-carbonyl)-plperidin—4-yl]-
acetic acld methyl ester. To a suspension of (4'-methoxy-biphenyl-4-sulfonylarﬁino)-piperidin—4-
yl-acetic acid methyl ester TFA salt (5.02 g) in dichloromethane (30 mL) is added triethylamine
(2.5 mL) followed by morpholinecarbamoyl chloride (1.4 g) and the reaction mixture is stirred at

room temperature for 4 hour. The solvents are removed under reduced pressure and the residue is
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subj ect V\/e'tﬂlklﬂeﬁgueqﬁr &%oﬁégﬁhel Qﬁmﬂta aééﬂ@m&\}éﬁ Eﬁ&e? é@uoseﬁgq'etsﬁlré %qu.hey re51d1§e 1ts ons of

admi ni stered the cgtgsu e describ even
ost eoaxt hr |dE }‘tg with gleylacetate pid Waaheéap@eqseelv svﬂhdvﬁembsme rapd thejm irfied (Nazsﬂﬂfb

subj ect. Thge Bakd fbd i@ota%%%@rﬁhé} i and
found to h fa no lgrl n ficant a?;la \éggon%%ﬁsw?ntilﬁgglﬁ%aﬁﬁg%rll atel 0%1& hﬁt he
articul ar Sﬁ"F‘ill“aﬁ}’é‘f asAﬂh’fl@?@h@nces descri bed herein are hereby

I ncor poe@t ed by reference: 30 47 Example 2

[Benzyl-(4'-methoxy-biphenyl-4-sulfonyl)-amino]-[1-(morpholine-4-carbonyl)-
piperidin-4-yl}-acetic acid.
a) [Benzyl-(4'-methoxy-biphenyl-4-sulfonyl)- amino]-[1-(morpholine-4~carbonyl)-piperidin-
4-yl]-acetic acid methyl ester. To a solution of (4'-methoxy-biphenyl-4-sulfonylamino)-[1-
25  (morpholine-4-carbonyl)-piperidin-4-yl]-acetic acid methyl ester (493 mg) in dimethylformamide
(6 mL) is added anhydrous cesium carbonate (300 mg) followed by benzyl bromide (353 mg) and
~ the reaction mixture is stirred at room temperature for 3 days. The solvents are removed under
reduced pressure and the residue is diluted with ethyl acetate and washed successively with water,
brine, and then dried (Na2SO4). The crude product obtained after evaporation of solvents is
30 purified using RP-HPLC to give the desired product as a colorless solid.
b) [Benzyl-(4'-methoxy-biphenyl-4-sulfonyl)-amino]-{1-(morpholine-4-carbonyl)-piperidin-
4-yll-acetic acid. To a solution of [benzyl-(4methoxy-biphenyl-4-sulfonyl)-amino]-[1-
(morpholine-4-carbonyl)-piperidin-4-yl]-acetic acid methyl ester (196 mg) in tetrahydrofuran (10

mL) is added 50% sodium hydroxide (4 mL) and the reaction mixture is stirred at room
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21 SEP 2004 WO 01/70691 PCT/ US41/ 08931 While particul ar enbodi nents of the
subj ect invention have been described, it will be obvious t®1HdEfe28kil | ed
i*n the art that various changes and modi fi cations of the subj ect invention
can be nmad departing fromthe spirit and scope o I nyenti on.
s int eﬁ‘gec? t@y%:over in the appended clains, all suchlt‘??%ﬁsi%f/fl@ﬁlons
that are within the scope of this invention. Fi eI d of Invention 48 r 21

SEP 2004 Clainms . A conpound having a structure according to Fornula (1): 3
~RRROI I /| T~~-NS Gz G A . (CH2)n OX ~ (1) characterized in that: (A

E;t la?oz?l-l kyl(@nﬂe% |°l‘<’§‘f“g€t ifgd ifeB a‘%ldra Edh%ﬁdgl kﬁ%ﬁ‘ %F%I?y 1&6‘{ ke¥1§¥ey1sa| kyl

and heter oaﬁlbdtedl\ﬂ@lethybftceﬂe ao@wadbeﬂ wmb'eniﬁxt wated, e, cad then ded (NmSOR).; (O

cycl oal ky! . TEcpide SR Stpipeatct BB bl itk PR Rtk e e i e
het er oar yl aqleklyeldprﬂ(dﬂl)tawc;@rlasssdtdst ituted or unsubstituted, nmonocyclic

het er ocyel oal kyl having from3 to 8 ring atons of which 1 to 3 are
heteroat8ns; or A is bonded to R' wEsampledogether, they forma substituted

or unsubsti t ut eBxapIe 9 Epedpated BEh @RQEpY&ieQéﬂo‘erg tﬁ%%da&ré JeQJ}ilbed foOR:mble§9 At ons

of which 1 tq 3 arc hetcroatons; (E) nis Fro 'S s=| ected
froma cova Hfm&)“d%l°d’é°mc§$1’éfky| -(=0 -, -C(=0p-, C( O)N(R4) ., -SCe-,

-C(=S)N(I't")-, where R4 is selected from hydr ogen) al kyl) al kenyl,
al kynyl , heteroal kyl, hal oal kyl, cyc&éﬁ'—@%—ﬂ, het er ocycl oal kyl, aryl,

aryl al kyl , het erExamplp 4asptefned droocixpmple Uy fgllowing el prebedurddescripai for Exambler m a
ring as ges Ldaly .selected from hydrogen, alkyl,
al kenyl , ﬁynyf‘g h@lﬁé&%}{e@sﬁu&&%}fl éd%f(r?%te? aryl, arylalkyl, heteroaryl,
het eroaryl aI kyl, cycloal kyl and het egspk9al kyI ; or 49

Example 5 is prepared from Example 1d following the procedure described for Example
1 and using methoxyethylchloroc_arbonate in step le.

Example 6
15 Example 6 is prepared from Example 1d following the procedure described for Example

1 and using methoxyethylchlorocarbonate in step 1e and ethyl iodide in step 1f.

Ex_mﬁnlﬂ
Example 7 is prepared from Example 1d following the procedure described for Example
- 1and using methoxyethylchlorocarbonate in step 1e and n-butyl iodide in step 1f.

20 Example 8
Example 8 is prepared from Example 1d following the procedure described for Example
1 and using methoxyethylchlorocarbonate in step 1e and 2-methoxyethyl chloride in step 1f.

Example 9
Example 9 is prepared from Example 1d following the procedure described for Example

25 1 and using methoxyethylchlorocarbonate in step 1e and benzyl bromide in step 1f.

Example 10
Example 10 is prepared from Example 1d following the procedure described for Example

1 and using methoxyethylchlorocarbonate in step 1e and phenylethyl bromide in step 1f,

Example 11
30 Example 11 is prepared from Example 1d following the procedure described for Example

1 and using methoxysthylchlorocarbonate in step le and 2-picolyl chloride in step 1f,
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.. X 21 SEP 2004 (2) X and R4 join to forma substituted or unsubstituted,
monocyclic heterocycl oal kyl having from3 to ~ ring atons of wh ghplxpfo 3
are heteroatons; (H) Gis selected from-S-, -O) -N(RS)-) -C(R$)=C(R5') -
-N=C(R5) -) where R5 and Rs~ each is independe ed from
hydr ogen, a?&qﬂ 7&Izﬁ<en al kynyl, heteroal kyl, aryl, he{]%‘%%%?"g)ﬂ”%

cycl oal kyl and heterocycloal kyl ; (i) O is selected from S, -0, -N(Rs) -
-({RG=C(R6')-, -N=C(R 6)_, and N=N-, where RG- and Rr'’ each is

i ndependently sel ected from hydrogen, al kyl, al kenyl, al kynyl, heteroal kyl)
aryl, heteroaryl, cycloal kyl and hetLgeroc cllzoal kyl; (J) Mis selected from
-CH and -N-; and(K)le-(CRR = where: (1} ais fromO to 4,
(2} each R and ERample £2 s m@eqseirwmnﬁaylpbdldéaﬂowdlgfthemmchgtwmedmilbgainple

al kenyl , al .

het er ocycl ollai?ﬁ E%/{%mg ﬂtydgégﬁwéhﬁ;%%%em Bﬁ} %r o@a)ﬁmd%ﬁﬂﬁgln%% g‘»i L is selected
froma coval ent bond, -0-, -SCh-, Cﬁxa 113" C( Q)N(Rg) N(R~ and

-N(R ) C(-0) - ere b | sfr mo to ectedfromhydrogen

al kyl) aPkenyl , P‘ng}ﬁ is P’é’PVFd ﬁ%?’@ﬁ“@&rly |f°11°W@6é*PcPéﬂ°R‘§Pr epfaibed foknpmple

cycl oal kyl , 12heduslzxgmy(mchiaiokwl)xﬂﬂ;ﬁhohﬁlﬁ)&bﬂ(w or R and R, together with the
atons to Wnich they are bonded, join to Forman optionally substituted

het erocyclic ring containing from5 Exampleddons of which 1 to 3 are

het er oat ons; I 1.8l ken | kynyl ,
hal ogen, het er nglxué;?l Bﬁ pgegﬁgéﬁ&%gaépﬁeoﬁe{aero ‘?&f}s 1% 1?: nc()ia g"’}; ng Xb(fd £t

het er ocyel (ﬁa@%plPlﬂ@ﬁrusmﬂa@rdblwnylwéfg@mémdwtmpﬂne atons to V\/m ch they are
bonded, @m nto forman optionally substituted heterocyclic ring containing
from5 9% 8 atoms of which 1 to 3 arfampledSoatons; or an optical isoner,

di ast ereorer or mnﬁplé 1 08 Bepdred frdnOE tkipR l(ilfc)uowﬁa i pﬂi%edu@d‘e@dﬁ%é&ﬁi Eﬁéﬂ%ﬁept abl e

salt, or bi oh d e, £Ss e t hereof. 21 SEP 2U04
2. A conpounaaxa%% eazypsuﬁfn ‘é? d?”r‘inf{e?:i%\r acterl zed in that A and RZ do not

join to forma ring arld characten%ljhat Ais a substituted or

unsubsti tuted, nonocyclic het erocY having from3 to 8 ring atons
and | to 8 ring het er oatitnMetipxy-hiphenyb-duwitpnsk-mstiyl-aginol Ol ai m |

charactesized in that A andugpneh&nglphe hdfnalﬂ) @ceﬁyg?él t ut e;j og t
aving from3 to 8 ring atons

unsubsti t ut ed, |lic heterocycloal k
and 1 to 3 ﬁ‘b %d 5&"(“6%‘4‘53 Ifony] "E’(S‘P‘Pb'&hh‘&“%tld’l’m‘ﬁﬁ‘ 4-1)-aselie ggid 1m°thylor 3
characteri Mdr iTod hmﬁngéoluﬁom(eiﬁieﬂﬂxsf bi ﬂ#ﬁhﬂﬁ@ﬂmuﬁ? Ef;ﬂéndlﬁlﬁgrleic&ﬁ' sl

I |
e o7 ooyal caish el TR G 5 0B sHs oy iR petion Sl i  pddes r st e  zedl
in that X gheo Ea 5 minod) and pyridina (sumstndrmqagln@ﬁe dd,ﬂ@ubmm lBlH?dz mﬂPi’QQEe)&CI ic

get ir ggﬁ%guﬁéfﬁﬂogtﬁy 'aggthf{a 58590% iss %chat roogl terg%fpaﬁué ngéﬁr F?élr ’&‘?’i‘éﬁt !%f?? f % g%o at oms.
chat G is 9&BHepwiding F@mlﬂss a@n‘tiand@hvlrw@llonhs left toGRtir dwermight. Gb¢ ibefitriommotd and

-CH=CH;  angddVkddficea g'ei'ssure and fhe Qéé{ﬁﬂ te%‘&ﬁ;cplé Bl e &c&%e,k%%:e@ RvEtﬁ & ng

cl ai nB characterlze t hat 'S se ecte roma bo
-C(-0) -, - Gydeghisric a°1é(an®meqr&9¢adémep Qfé,tizsodwrnhxf’mmame a@ﬂ@pmtwgsul%many of
the preceditgfophaionss Sh&xﬁt&%ie&bit&?dla! 13 18rdl, WAdhddSwilCdRg lelidr, hhP B! didlr

het er oa%yl het er, oc%cl oal lt% het eracycl oal kyl al kyl ,” aryl al kyl, and
het er aaryl a ?‘f{b‘ according to any of the precedi ng cl ai ns

characteri Zﬁd i It(4't -¥Mathof32bipkenyl-4-sulfonyl)-methyl-amino]-(1-phenethyl-piperidin-4-yl)-acetic
acid: To a solution of (4'-methoxy-biphenyl-4-sulfonylamino)-(1-phenethyl-piperidin-4-y1)-
acetic acid methyl ester (522 mg, 1.0 mmotl) in N,N-dimethylformamide (5 mL) is added cesium
carbonate (326 mg, 1.0 mmol), and methyl iodide ( 142 mg, 1.6 mmol). The mixture is stirred for

30  four hours then diluted with water and extracted with dichloromethane, The organic extracts are

combined, washed with brine, dried over sodium sulfate, filtered, and concentrated under vacuum

to provide the desired product as a white solid.
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. hydrogen or alkyl and nis O or t. 10, A pharmaceutical conposition
conprising: (a) a safe and effective anount of a conpound achrﬂEﬁéﬂﬂo any
af the preceding clains; and (b) a pharmaceutically-acceptable carrier. 51
i 21 SEP Tho use of a conpound according to any of the ecedi ng
clainms on 5&§%Hé%&tacture of a nmedicanment for treating di B Q?gb0|ated
w th unwanted netal | oprotease activity in a mamral i an subject. 12. The use
according to Caim1ll, characterized in that the disorder is arthritis, and
is chosen fromthe group consisting of osteoarthritis and rheumatoid

arthritis. C.C Claim1 |, characterized in that the
di sorder js" canI@ﬁM!J @'ﬂﬂ’a]t’ if e"ty "gg‘l"ﬁ?ﬂﬂt‘mb‘f‘mt@(bPh‘a‘Fﬁhélsﬁlge"fq&‘Hﬁ‘Wl)dF%’ﬁt h and
met ast asi s. aciiUmethjlitesterss Bo actning isalgtioh @f @(h'ahdmo&y-blph@bm-aﬁﬁ;&ﬂ)-ﬂaﬁ!yuammbj?at t he

consl st1 ng PR ALBASE el ABRT 05 M0 o) Bl fy B WRased
at her oscl eragadous soplmqwéroxldpﬁa%ey/wr oL}, ussttenol (0f oLy, The sl@ﬂyrcta;dymhxtonel c
obstruct SVQS I@:&Hé&‘)&% td"I‘ﬁg "ile%?lio&aig %8 d”‘@?ﬂY lye%%%ogﬂgrﬁ:t %G’ld ex actecl:l with

aneurysm 15. The co rom roup conS|st|ng
of : (a) ((Aichigpmsghage hwsamq phasesamstﬁdwfpbm Hijad-oxerispdiim pmfa(enﬁtqﬁdoandne

car bonyl ) moﬂﬁﬁ&a@d'ﬁn&t Yhehnd CGhdeCor@iibids ?u(nlﬁgd ntilshng a prep RP-HPLC to give the desired

[ Benzyl t hox henyI 4- sulfon
1- (nnrpholﬁﬁ%Fﬁéé?é ?ﬂﬁP ridin- 4- yI] acetic aC|d; (¢)

Et hyl - (4 th bi ph | -4-sul f ) -3 -] 1- hol i ne- 4- b |
|[oi pc?/i di(n 4W§I]Ogget:2 :giyd (35,J RN -1 (merphol fne-4- carbonyl)
[ (4" - Br qyo- bi ph%é’ %olléwxﬁ%kﬁa&%ﬁ%ﬂitﬁeesthn%dme %mo&%launh}mgc{&cg d?ng D&t Droce L22ny!)

pi peridin-4-yl]-acetic
Car boxy- [ ( AescHpadinRyamples A &A% | Inghis forrdn W and R ofFormia{lfoim the hétsrbcyploalkyl

pi peri di nc X ethyI ester; (f)
4- tcarboxy(%ggﬁﬁgg(ﬁhkggﬁﬁ%gﬁg%ﬂﬁ%@ﬁé - a- sulfonyj) am no] - met hyl } pi peri di ne
-l -carboxylic acid 2-nethoxy-ethyl ester; (4

[ Butyl - (4' - met hoxy- bi . phenyl - 4-sul f onyl
pi peri di ne-1-carboxylic acid 2-
4- ( Car boxy-[ (4" - met hoxy- bi ph
} - pi peridi ne-1-carboxylic aci

- car boxy- et hyl }
yl ester; (h)

$l
X'E
Example A’ E X R!
17 -0O- - - Me
18 -N- -C(=0)- N\ -Me
4N 0
_/
19 N- -C(=0)- + =Y -CH,Ph
20 -N- -C(=0)- -CH,CH,OMe -CH,Ph
21 N- -C(=0)0- | -CH,CH,0OMe | -CH,CH,0Me
22 ~N- -CH,- -Ph -CH,Ph

Example 17
15 4-[(4'-Methoxy-biphenyl-4-sulfonyl)-methyl-amino]-tetrahydro-pyran-4-carboxylic acid
Example 17 is prepared by a method analogous to example 18 below.

Example 18
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[ Benxyl - (4' - met hoxy- bi phenyl - 4-sul f onyl ) - ani no] - car boxy- met hy2 1~SEP 2004

pi peri di ne-1-carboxylic acid 2-net hoxly]: et hlyl) eﬁt er; h(JI ) oyl pi _
4- { Car boxy- oy hoxy- bi phenyl - 4- sul f onyl ) - phenet hyl -a < pi peri
di ne- 1-car b@é@ﬂlﬁ:ﬁgci d 2-net hoxy-ethyl ester; {lc) %MSO%&’Y
[N-(2-pyridyl methyl)-N-(4"-nmethoxy-bi phenyl -4-sul fonyl)]-am no-2-[4'-N-(2me
thoxy ethyl ester-4-carbonyl) piperidinyl] acetic acid (1)

[N-(3-pyridyl nmethyl)-N-(4"-nmethoxy-bi phenyl -4-sul fonyl)]-am no-2-[4'-N-(2ne
thoxy ethyl ,gster-4-carbonyl [ peri dinyl] acetic aci i . _

4- { Car boxy- [4‘(9@?‘ R{r%li})ﬁg%?lﬁ glll% ﬁ)esﬁlgqng ﬁ-n?&yp%lﬂlb?]?f@rﬁ%%ﬁgT“?'ER"ﬂQ/HBFH‘}‘TT ani no) -
met hyl t - pi peri di ne-1-carboxylic acieathoxylichedyl ester; f}i]) ol

4-{ Car boxy- [y( 4' -4. e RR YA-aidir Skl Qo =R [UN el 2 el bl

pi peri di ne- f car b%ﬁgfoigbé%gﬁq%ua??{rﬁ%{ﬁQgstletr; ?ﬁ# A Lnerdlt e. 4 o8

[ (4' - Met hox§urgi phipRpino-pipstidineohdliparbraylsy scidampriofr-butyhestan 1 W2 ehisnaebdnplony |

pi per | di 8- 458 )ﬁLﬂQﬁ‘& i:eﬁalﬁ@i‘o%ran( D0 mL) cooled to 0°C is added dropwise over 4 hours 2
[ (4" - Met hoj(-,-bi phenyl - 4-sul fon§| )-m)atchyPT -am noj - ( 1-811 net h |r-p.l peri di n-4yl)
-acetic aci %me@jlyﬂyl iazomethane in hexane (57 mL) followed by 4-nitrophenylsulfonyl chloride (2.0 g).
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25 carboxylic acid methyl ester: The 4-(4-methoxy-biphenyl-4-sulfonylamino)-piperidine-4-
carboxylic acid methyl ester TFA salt (313 mg, 0.60 mmol) is stirred with CH,Cl, (25 mL) in a
200 mL round bottom flask. Morpholine carbonyl chloride (85 L, 0.72 mmol), and
triethylamine (211 L, 1.52 mmol) are added and the mixture is stirred at room temperature for
17 hours. The reaction is diluted with additional methylene chloride (50 mL) and extracted with
30 water (3 x 75 mL). The extracts are rinsed with brine, dried over MgSOQ,, filtered and
concentrated ir vacuo to leave a solid residue. Chromatography on silica gel using ethyl
acetate/hexanes eluent gave the desired compound as a colorless solid.
e) 4-[(4'-Methoxy-biphenyl-4-sulfonyl)-methyl-amino}~1-(morpholine-4-carbonyl)-
piperidine-4-carboxylic acid methyl ester: The 4-(4'-methoxy-biphenyl-4-sulfonylamino)-1-
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Example 18, substituting benzyl bromide in step 18d and benzyl bromide in step 18e.
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26 -C(=0)- } g_N/__\o -Me ~C:H,-4-Br

' —/

27 -C(=0)0- -CH,CH,0Me Me -C¢H,-4-OMe

28 -C(=0)0- -CH,CH,0Me -Bt -CH,-4-OMe

29 -C(=0)0- -CH,CH,0Me -CH,CH,Ph -C¢H,-4-OMe

30 -C(=0)0- -CMe, -Me -C¢H,-4-OMe

31 -C(=0)0- -CMe, Me -CgH,-4-F

32 -SO,- -CH,Ph -Me -CeH,-4-OMe

33 -CH,- -CH,Ph -Me -C,H,-4-OMe

Example 23

N-Hydroxy-2-[(4'-methoxy-biphenyl-4-sulfonyl)-methyl-amino}-2-[1-(morpholine-4-
carbonyl)-piperidin-4-ylj-acetamide. [(4'-Methoxy-biphenyl-4-sulfonyl)-methyl-amino]-[1-
(morpholine-4-carbonyl)-piperidin-4-yl]-acetic acid methyl ester (311 mg) is treated with a

10 methanolic solution of hydroxylamine (1.76 M, 3 mL) and the reaction is stirred for 12 hours at
room temperature, The reaction mixture is concentrated under reduced pressure, diluted with ethyl
acetate and washed successively with 1N hydrochloric acid, water, brine, and then dried
(Na2804). The crude product obtained after evaporation of solvents is purified using RP-HPLC

to give the desired product as a colorless solid.
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109 ( B- The following chart shows the structure of compounds made according to the procedures
described in Examples 34-38, With reference to Formula (I), the compounds are those where R!
is -OH, n is 0, R? is H and A is the X-containing ring depicted below.

2
SNl
HO. N< S
H Oy
X
Example X R! R?
34 0 Me -CsH,;-4-OMe
35 (o) -CH,Ph -C¢H4-OMe
36 0 ~CH,CH,OMe -C¢H,-4-OMe
37 0 -CH,-3-pyridyl -C¢H,-4-OMe
38 0] N/ \O -CsH4-4-OMe
10 Example 34

[(4'-Methoxy-biphenyl-4-sulfonyl)-methyl-amino]-(tetrahydro-pyran-4-yl)-acetic acid
a) Benzyloxycarbonylamino-(tetrahydro-pyran-4-ylidene)-acetic acid methyl ester. In a
50 mL round bottom flask is prepared a solution in acetonitrile (10 mL) of N-
(benzyloxycarbonyl)- -phosphonoglycine trimethyl ester (1000 mg, 3.02 mmol) to which is
15  added 1,8-diazabicylco[5.4.0Jundec-7-ene (0.45 mL, 3.02 mmol). After allowing the mixture to
stir for 10 minutes, the tetrahydro-4H-pyran-4-one (299 mg, 2.95 mmol) is added and the reaction
mixture is stirred for 2 days. The solution is then diluted with BtOAc (75 mL) and subsequently
washed with 1N H,SO, solution. The solution is then dried by washing with brine and stirring
with MgSO,. After filtration and concentration of the filtrate by rotoevaporation, the dark reddish
20  brown oil is diluted with ethy] acetate and hexane (1:1) and filtered through a plug of silica gel to
remove excess phosphorylglycine ester using 1:1 ethyl acetate/hexane eluent. The solvent is

removed in vacuo to give the desired compound.
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and subsequent drying in vacuo gives an oﬂy residue, for which NMR and mass spectrometric
analysis show that the desired ester has been prepared. The crude product is used as is without
further purification.

10 ¢ (4'-Methoxy-biphenyl-4-sulfonylamino)-(tetrahydro-pyran-4-yl)-acetic acid methyl
ester. In a 100 mL round bottom flask is dissolved under nitrogen the crude amino-(tetrahydro-
pyran-4-yl)-acetic acid methyl ester (288 mg, 1.17 mmol) in anhydrous CH,Cl, (8 mL). After
addition of triethylamine (330 L, 2.35 mmol), p-methoxybiphenyl sulfony! chloride (499 mg,
1.76 mmol) is added and the solution stirred overnight at room temperature. The reaction mixture

18 is washed with water and brine and dried over MgSQO,. The crude material obtained after removal
of solvents is purified by flash chromatography (40:60 ethy! acetate:hexanes solvent) to give the
desired product as a white solid .

d) [(4'-Methoxy-biphenyl-4-sulfonyl)-methyl-amino}-(tetrahydro-pyran-4-yl)-acetic
acid methyl ester: The (4'-methoxy-biphenyl-4-sulfonylamino)-(tetrahydro-pyran-4-yl)-acetic

20  acid methyl ester (231 mg, 0.55 mmol) is dissolved in DMF (4 mL) in a 10 mL conical reaction
vial. To the solution is added cesium carbonate (359 mg, 1.12 mmol) followed by methyl iodide
(343 1, 5.51 mmol) by syringe and the mixture is stirred at 67°C for 16 hours. The reaction
mixture is diluted with ethyl acetate (100 mL) and extracted four times with water (75 mL).

- Rinsed with brine and dried over MgSOQ,, filtered and concentrated in vacuo to leave the desired

25 compound as a crude solid residue, :

e) [(4'-Methoxy-biphenyl-4-sulfonyl)-methyl-amino]-(tetrahydro-pyran-4-yl)-acetic

acid: The [(4-methoxy-biphenyl-4-sulfonyl)-methyl-amino)-(tetrahydro-pyran-4-yl)-acetic acid
methyl ester (215 mg, 0.49 mmol) is dissolved in THF (5 mL) in a 50 mL round bottom flask. A
solution of lithium hydroxide monohydrate (210 mg, 5.0 mmole) in 5 mL of water is added and

30 * the mixture is stirred in an oil bath at 70°C for 4 hours. After removal of most of the THF by
rotoevaporation, the aqueous layer is washed twice with diethyl ether. The aqueous layer is
diluted with water (50 mL) and ethyl acetate (100 mL) and placed into an erlenmeyer flask. With
stirring, 6N HCI followed by IN HCI are added dropwise to achieve pH of 2-3 in the aqueous

layer. The layers are separated and the aqueous layer is extracted with additional ethyl acetate.
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TW V\Y/\Y/\YA!:XK)@){amNAA$ BbstiBiirpld-picolyl bromide in step 34d.

Example 38
Example 38 is prepared from Example 34c following the procedure described for

Example 34, substituting morpholinylethyl bromide in step 34d.

16 VIII. Examples - Compositions and Methods of Use

The compounds of the invention are useful to prepare compositions for the treatment of
ailments associated with unwanted MP activity. The following composition and method
examples do not limit the invention, but provide guidance to the skilled artisan to prepare and use
the compounds, compositions and methods of the invention. In each case other compounds

20  within the invention may be substituted for the example compound shown below with similar
- results. The skilled practitioner will appreciate that the examples provide guidance and may be
varied based on the condition being treated and the patient.

The following abbreviations are used in this section:

EDTA: ethylenediaminetetracetic acid
25 SDA: synthetically denatured aicohol
USP: United States Pharmacopoeia

Example A
A tablet composition for oral administration, according to the present invention, is made
comprising:
30 Component Amount

The compound of Example 31 15mg
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A patient having deep corneal abrasion applies the drop to each eye twice a day. Healing
is speeded, with no visual sequelae.

Example D
30 A topical composition for local administration, according to the present invention, is
made comprising:
Component Composition (% w/v)
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An inhalation aerosol composition, according to the present invention, is made
comprising:
Component Composition (% w/v)
16 Compound of Example 18 5.0
' Alcohol 33.0
Ascorbic acid 0.1
Menthol 0.1
Sodium Saccharin 0.2
20 Propellant (F12, F114) 4.8,
Total = 100.0

An asthma sufferer sprays 0.01 mL via a pump actuator into the mouth while inhaling.
Asthma symptoms are diminished.

Example F
25 A topical opthalmic composition, according to the present invention, is made comprising:
Component Composition (% w/v,
Compound of Example 30 0.10
Benzalkonium chloride 0.01
EDTA 0.05
30 Hydroxyethylcellulose NATROSOL M) 0.50
Sodium metabisulfite 0.10
Sodjum chloride (0.9%) q.S.
Total = 100.0
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18 propyl paraben 0.011

The above ingredients are mixed, forming a suspension. Approximately 2.0 mL of the
* suspension is administered, via injection, to a human subject with a premetastatic tumor. The
injection site juxtaposes the tumor. This dosage is repeated twice daily, for approximately 30

days. After 30 days, symptoms of the disease subside, and dosage is gradually decreased to
20 maintain the patient,

Example H
A mouthwash composition is prepared:

Component Yowlv
The compound of Example 3 3.00

25 | SDA 40 Alcohol 8.00
Flavor 0.08
Emulsifier 0.08
Sodium Fluoride 0.05
Glycerin 10.00

30 Sweetener : 0.02
Benzoic acid - 0.05
Sodium hydroxide 0.20
Dye 0.04
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A patient chews the gum to prevent loosening of dentures.

Example K
Components w/iv%
Compound of Example 33 - 4.0
30 USP Water 50.656
MethyIparaBen 0.05

Propylparaben 0.01
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significant advancement of erosion/fibrillation of the articular cartilage.

All references described herein are hereby incorporated by reference.
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t10%& ()6 vvvvvvv DzY8  ##t 109%& ()- #33 tlo%& ()- t109%& ()- t109& ()-

t109%& ()- vvvvvvv{_?zY8 #t10%& ()- t10%& ()- #33 t10%& ()- t10%& ()-
t109%& ()- vvvvww ?zY8  #t109%&' ()- t10%& () -

Field of Invention
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v, U109 ()- #33 t10%& ()- t109%& ()- ww W wf ?zY8 #

19" ni 109%4H8 () - Zt 109& #33 110% ()- t10%& ()- t10%& ()-
msz{Y{Z{.[{\%{{m_Qo "(12)%& ()- 10 10 10!'9' m'109%& ()-Z ~9' nd 1086R:304) -z
/9"t 109%S$& ()-Z " 9' nt 10%$& ()-Zh{{| o~<!/|[: QD 3F'1098& ()-

UYBF" 10968 ()- .3F" 10%& ()- TLS!10%& ()-& TLs! 10%& ()-& GLOYS& ()-/: | obU4
@L10% & ()-L10$10$10$ S91098& ()- ,F'109%& ()-M, F'109%& ()-M

3F" 109%8& () - ‘bW 3 9110% & ()- r9!109R2& ()- @10% & ()-S

1 g109% & ()- "f109% & ()- Z10% & ()-w[:bUs Y 10% & ()-S 1Y 10%& ()-S "3
1094} & ()- 3 "10%&.()- @L0%& ()- @10%& ()- G{|[ bU4 T&*lo%&&()

V&* 1090} D& () - ! F" 10Xfo8mbbund v skubth é@o{m A, ()-"*+ - [NA4
10( 10( 1%)( 39(12)%& ()- 51 cyun G&Vgn% g 410068 ()" ’r(;)‘{)')“/KeL(é’e9 “TY

1109&& () - T- 9ET~| [ NA4 10 o_l 109 6R3 Vb & Sle%&$&& ()--
1 Z1098$&E& ()- GLOYRS&EE () - qo/ sF 10%&_&& ()-
“SFU10988& ()- 4sF"10% $ & ()- GJ %z

| 1098&&' ()-/VI| ZONA4 10 9% 3VY" 10%$@H ? 3v 10%; & ()- LOy 10%$8&! ()-T
te sF"109& ()- tSsF"109%& ()- ‘sF"etoo jklnyvU4 ~ Z10% & () -

Z10% & ()-' LZ10% & ()- 10&$&10 &1o&$& @100/&$&& ()- Wr109%B& ()-kS74
9sZ10% & ()- -!Y*9sZ10% & ()- 95Z10% & ()- 1!Y9sZ10% & (I)- 9sZ10% & () -

sW4  9sZ10%t&rdcierized in that:

(A) R'is OH;

(B) R?isselccted from hydrogen, alkyl, alkenyl, alkynyl, hetefoalkyl, haloatkyl,
cycloalkylalkyl, heterocycloalkylalkyl, arylalkyl and heteroarylalkyl; or R?
can be connected to A as described in (D);

(C) R? is selected from alkyl, alkenyl, alkynyl, heteroalkyl, haloalkyl,
cycloalkyl, heteracycloalkyl, hetgrocyé]galkylalkyl* arylalky!l and
heteroarylalkyl;

| (D) A is a substituted or unsubstituted, monocyclic heterocycloalkyl having from
3 to 8 ring atoms of which 1 to 3 are heteroatoms; or A is borided to R*
where, together, they fotm a substituted or unsubstituted, monbcyclic
heterocycloalkyl haviﬁg from 3 to 8 ring atoms of which 1 to 3 are
heteroatoms;

(E) n is. from 0 to 4;

(F) Eis selected from a covalent bond, C;-C, alkyl, -C(=0)-, -C(=0)0-,
-C(=OIN(R)-, -80z-, or -C(=S)N(R*)-, where R* is selected from hydrogen,
alkyl, alkenyl, alkynyl, heteroalkyl, haloalkyl, cycloalkyl, heterocycloalkyl,
aryl, arylalkyl, heteroaryl and heteroarylalkyl; or R* and X join to form a
ring as described in (G)(2);

(G) (‘1) X is selected from hydrogen, alkyl, alkenyl, alkynyl, heteroalkyl,
haloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, cycloalky!l and
heterocycloalkyl; or
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,9SZ10% & ()- !Y9sZ10% & ()- 9sZ10% & ()- !Y9sZ10% & ()- $+, xX@ |
Y !Y93210%*§&')()- 9s710% & 8 1 YOSZ109% & () - 9sZ109% & ()- Y, 4; <BbpxBP1200k
"109' & ()-@L! z10%' & ()- LI"10%' & ()-9sZ10% & ()- !Y9sZ10% & () -
9sZ10% & ()- /9LMyk~f J* 100" & ()- 10% & ()- 10% & ()- 109 & ()-
L s10%' & ()- s109D& & kl tyzxX@O%' 109%" & ()- 10% & ()- 110%" & ()-
10%" & ()- pX<10%409%42)& nd-R joimsto firp)e-subdivateRorunsubbfitéd, mofgeycld %' & () -

o' & () - (@OU: & ()1, 100K & () - 10%' & ()- , 10%"' & () -
AR R R e e R O
L+10%"' & () - pX<- | 10%tdiohtbmis! - | 109 & ()--11006" & ()-1 K -1 10% & ()--! 109%
& ()-EJK esW- 1 109" & ()-- 1 109" & ()-Ki-1 10%' & (c%"'! 10% & ()-KI -1 100" & (
) - ef } xX@! - ! 109" (&) ( §i.is seleptng frorg 38-4cQ-y NEB&Y-, SC(RI=C(ROWNLQRYK gl *N=N-,

1 - " 0 1 . 0 1 - 1 0 1 1
Coto0sc & ()1 1006 2P Qo b R aboea i o6 8t Rmacropen 889 oogogee: () -
YS 10%-%-& ()-Y LS alkenyl, alkynyl, heteroalkyl, aryl, heteroary!, cycloalkyl and :
109%9%-& () - &078Sef ok%?s: S 1@@)@&' () - Y&OS' 109%%-& ()-YS 10%%& ()- Y&S 10%%
F& ()-YS 10%%& () - YoPa%eLa&Yi005%-& () - YS 10%%& () - Y&S 10%%& ()-YS 10

%W%-& ()-Y&S 109 al k- 1 LOVRITE ¥y, VA9 ! (N=&® LOUFUFE () - YS
10%C%C§e:) ()- Y&pxﬁ?%&%&%&( @%8910 = y() _%4%9%%&:@&@&58%%%&- (O)-Y
S 1099%-& ()-Y kO7: ENEBISeto RZ&dIRYB4RH {9 independently selected from hydrogen, .
3"109@ ()- S 109% W& () - ¥&S) LQOFUFE () - ¥KS/: & 1000 () - 7& T090& () - Z& 1090
& ()-2& 109%& ()-z& % )@/ﬁk?'})’_l,z ynyl, heteroalkyl, aryl, heteroaryl, cycloalkyl and

$% 1SW: & 1098& () - Z&erdBPoaliyt: Z& 109B& () - Z& 10984& () - Z& 109& () - Z12=BCSX
YXX@ & L1099 () - 2& 10994 () - Z& 10980 () - Z& 1098@& () - ZYbhi v| } pX<: & 109& () -
Z& 10984 () - z& 169n@M(i5 sehestedofoanp-Chi- sngd -Noomd' () - Zs\W: & 109%& () - Z& 10%&' ()

Lok ()- 21050 03nboe iHB trt o BT ()" ze: 1008 () - 2de| [ 2pevs
gl0%& ()-+ S 1099&(1}) -o@ fromdRed;() - Z10%& ()- , MOWR ()-L #109%& () -
(2) eachR" and R” is independently selccted from hydrogen, alkyl,
alkenyl, alkynyl, aryl, heteroalkyl, heteroaryl, cycloalkyl,
heterocycloalkyl, halogen, haloalkyl, hydroxy and alkoxy;
(3) L is selected from a covalent bond, -O-, -804-, -C(=0)-, -C(=O)N(R)-
, "N(R?)- and -N(R’)C(=0)-; where b is from 0 to 2 and R® is selected
from hydrogen, alkyl, alkenyl, alkynyl, aryl, heteroaryl, heteroalkyl,
heteroaryl, cycloalkyl, heterocycloalky! and haloalkyl; or R” and R®,
logether with the atoms to which they are bonded, join to form an
optionally substituted heterocyclic ring containing from 5 to 8 atoms of
which 1 to 3 are heteroatoms; and
(4) R"is selected from hydrogen, alkyl, alkenyl, alkynyl, halogen,
heteroalkyl, haloalkyl, aryl, heteroaryl, cycloalky! and
heterocycloalkyl; or R® and R?, together with the atoms to which they
are bonded, join to form an optionally substituted heterocyclic ring
containing from $ to 8 atoms of which 1 to 3 are heteroatoms;
or an optical isomer, diastereomer or cnantiomer for Formula (I), or a pharmaccutically- -
acceptable salt, or biohydrolyzable amide, ester, or imide thereof.
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, Cg109%8& ' ' OB () O (59 - ' (Aot Een C.

) - e Eeg 10&%/«58%@%{?6%%?@%%@ ‘*?5“9*%5%8%“?‘?1%@%% SRR () - +91
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& () - 10‘V<10(V%0(V 109848 () - + zﬁﬁﬁlo%m g)- +%ow& gg +JVbnstI~f J*T&10% & i

& ()-Ff &10 /Xd&g%“ﬁ kg hefgroaliiyiopry], grvidlkskineteraay| gerogrylaliof, zydoslieyland ) - #10%

& & () - xX@ hefdrdpofeall, 810% & & ()-Ff 810% & & ()-F 9Af &10% &

& ()-Ff 810% & & ()-F %px<f &10% &10% & & ()-F % &10% & & ()-Ff &10% &

& ()-F1 % &10% & & ()-Ff &10% & & ()-FsWif & ~&10% & & ()-Ff &10% & & ()-F

% &10% & & () - Ff L&1AY ' (=, 9% &10%.& & () -FxX@, &% . &10% &,

& ()P a10% & & F5 P itabeciing o L Y dakraeisetin ) ¥ sadyigi t

1 2109% & () - forpmsebstiputedarioRabatituyed - e Ke1drdeyGlodicy RAN gl 6 ko EHing10% &
& ()-FEQ [:,,..1 " %.& ()- &y 10% & ?)- $10% & ()- 10% & ()- U g

10% 91 & ()la‘°’b‘si'%£éo3(‘j"-‘gr8iﬂ@tg’r1f-: Ll 410% & ()- /g 10%& ()- /g

10% & ()- /g 10% & ()- . 10% & ()- ,,10% & ()-*-./01=I XvU4 17210% % & () -
Z10% % & (); #,10% % & ()- t10% % & ?)-10' 10' 10' 910% & () - Xu| [ NA4 10 % 10
% 10 % f91D% % &qMEouREacouding {9anyo ﬂp%@di&g clpims qlmmcmrizgd(()imhq@iﬁ@% %
C100 (2 () o S drcn ) stloled o S R e W G o (-
S 10% (& ()- PLt10%L& ()- {Lt }0%?/@' ()- ([&(1305/{[ :&'NM 1(30%(12??;/@5,{(329?_s:| "
I&ig%«g&( § ad 10(%1/%)%"-(“)‘@%6{9&}&%&) 5&‘%?@% ' %(%ﬂiie&glm(@%cbel_aetcﬂzcmma&ﬁ(ié St [:vus
10% & () - Mst1208d (romM Bok)EERC( Alkyl, XXX, (d('=0)0-, -C(=0)N(RY- and -§02-~.

8. : - Acompound according to any of the preceding claims characterized in
that R? is selected from alkyl, heteroalkyl, heterocycloalkyl, heteracycloalkylalkyl,
arylalkyl, and heteroarylalkyl.

9. A compound according to any of the preceding claims characterized in that R? is
hydrogen or'alkyl and nis O or 1.

10. A pharmaccutical composition comprising:

(a) a safe and effective amount of 8 compound according to any of the
preceding claims; and

(b)a pharmaceutically-acceptablé carrier.

51



»

C10% ! & ()- f1098& ()-quxyz{|[ NA4 1094.0%A0% S@ 10%& ()- 31098& ()-

+1099&' ()- *' 1099& ()- 1098& ()-M{B|[:NA4 10 ss10%!y& ()- @2]10 4
y& ()- f 10%!'y& ()- 10%!y& ()- fFlOO/Iny& ()-mudoW!y& ()-} f(yﬁ/ﬂ’ 10
[ 10%!y& () - J10% ! y& ()-F * 10%! y& () - z 10%!'y& ()- S#lOO/iy'y& (0)-
5100/(;/I y& ()-9|obW4 10%&R& ()-10y!yl0y!ylOy!y S;10%!y& ()- 410%|y& () -
410%/' & ()- 2:10%!y& ()-3b8|[:bW4 10%R& ()- @ 109&R& () - 109%&R&' () -
10%&& 0)- lGlO%l’aBb dse-of a @nHeuRE acdording taxrog of theiprecedingelaims-on thOURE' () -

L 10%-$& () - O 10% 109®&’ () - Eh 0%&& ()-F
9% 10988 ()- &ﬁ%‘%")ﬂ "’Qﬁ“%’&é‘@t &Q‘ ﬂ/’é%ég‘?(*?"‘h%%gg&&wﬁﬁt“[l def g| [ NA4
10&10&10& ; nﬂe&b%&&oie)ase ddibiyl O0&RartmnalidsUOR. () -~ f, 1098& () -
Hf , 1099@& ()-Fgl yu| [ : NA4 10 RyL10%?' 0& () - MyL10% ?' t & () - V\yL10%&t&' ()-
RyLlO%/$y& () @S109%"' & ()- "~ Ygl0%&& ()-K|[:NA4 10 f 10%?' f& ()-z
xf Liggﬁ CO/%C% 5 t/ééa&:c(rhm Y&%@W1&cﬁ%r)act%ié&%@ﬂ@ﬁﬁ&dow % lﬁarder is arthntlsa;at.nd lsE)

y z o? -
V@ 10%- _ %-&chgsen %@w@e grogp con*fS#naoﬁ/aste&ar@)mmzqu! rlwmatmi? !N@‘l!w%)’? 0& () -

. @10%" & ()- R@10% ~$t& ()- VA@10% %& ()- %40% & ()- ;109" & ()-
Nor mal " " Headi ng 13]c" "Heading 23]c" "Heading 33]c" "Headi ng 43] c"

"Headi ng 53]i8. Iﬂﬁadscrwcd“r&hg to Cliaadi nharddbized ithacthe disGdbicis cidendrdihe 93] c" A
" Def aul t Para%ra h Font"$t/; El QzU ks~" Y3Yv°£*6AHRqV\b| lg[ x, | H : zf
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101 pl 111 KLLNTT/ UWTVWKXX ubbe. | nprvv| | b>=1 @r * J<~#&' (2% X* Q* **** 47 +h+++
+#,V, ~, ,,, -1827*95= ADf@:WJP&PE@!\RtWYHYgﬂ{W?N in dlyat thye(dinosier PoppppaHa\ g~
990t Ly v v ks §5802 RN ot aa@cmswcmmeukl mmopqr st uvwxyz(
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=>7? BCDEFGHIJKL STUWKYZ defg | mopqr st,uywxyz{|}~
$% () *+,19:. 1 0123458hsepmpound Lf élaifn? c;-.ctcdth !‘fhe grou%%onswtmg of: t}

<=>?@BCDEFGH AL MYRPRREMINEhY L4 sulRRESE et hx'ﬁlrml[l (morpho]mc—4—
carbonyl)-piperidin-4-yl]-acetic acid;

~ (h)  [Benzyl-(4'methoxy-biphenyl-4-sulfonyl)-amino]-{ 1-(morpholine-4-

carbonyl)-piperidin-4-yl]-acetic acid; |

(¢)  [Eilhyl-(4-mecthoxy-biphenyl-4-sulfony!)-amino]-[ 1 -(morpholine-4-carbonyl)-
piperidin-4-yl]-acetic acid;

@ [(4'-Bromo-biphenyl-4-sulfonyl)-methyl-amino]-[ | -(meorpholine-4-carbonyl)-
piperidin-4-yl]-acetic acid;

()  4-{Carboxy-[(4'-methoxy-biphenyl-4-sulfonyl)-methyl-amino]-methyl} -
piperidine--carboxylic acid 2-methoxy-ethy! estet;

() 4-{Carboxy-[ethyl-(4'-methoxy-biphenyl-4-sulfonyl)-amine]-methyl}-
piperidine- | -carboxylic acid 2-methoxy-ethy! ester;

(g)  4-{[Butyl-(4-methoxy-biphenyl-4-sulfonyl)-amino]-carboxy-mcthyl} -
piperidine-1-carboxylic acid 2-methoxy-ethyl ester;

(h)  4-{Carboxy-{(4'-methoxy-biphenyl-4-sulfonyl)-(2-methoxy-cthyl)-amino]-
methyl}-piperidine-1-carboxylic acid 2-methoxy-ethy! ester;
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(i) 4-{[Benzyl-(4'-methoxy-biphenyl-4-sulfony!)-amino]-carboxy-methyl} -
piperidine-1-carboxylic acid 2-methoxy-ethy] ester;

G 4-{Carboxy-[(4'-methoxy-biphenyl-4-sulfonyl)-phenethyl-amino]-methy} -
piperidine-1-carboxylic acid 2-methoxy-ethyl ester;

(k) [N-(2—pyridylmethyl)-N-(4'-mcthoxy-biphcnyl-4—sulfonyl)]-amino-z—[4’-N-(2—
methoxy ethyl ester-4-carbonyl) piperidinyl] acetic acid

Q)] [N-(3-pyridylmethyl)-N-(4'-methoxy-biphenyl-4-sulfonyl)]-amino-2-[4’-N-(2-
methoxy ethyl ester-4-carbonyl) piperidinyl] acetic acid

(m)  4-{Carboxy-[(4-methoxy-biphenyl-d-sulfonyl)-(2-morpholin-4-yl-ethyl)-
amino]-methyl}-piperidine-1-carboxylic acid tert-butyl ester;

(n)  4-{Carboxy-[(4'-fluoro-biphenyl-4-sulfonyl)-methyl-amina}-methy! } -
piperidine-1-carboxylic acid tert-butyl ester;

(0)  [(4-Methoxy-biphenyl-4-sulfonyl)-methyl-amino]-(1-phenylmethanesulfonyl-

piperidin-4-yl)-acetic acid;

(P)  [(4-Methoxy-biphenyl-4-sulfonyl)-methyl-amino]-(1-phenethyl-pipetidin-4-
yi)-acetic acid; | |
(@  4-{(4'-methoxy-biphenyl-4-sulfonyl)-methyl-amino-tetrahydro-pyran-4-

carboxylic acid;
(1) 4-[(4'-Methoxy-biphenyl-4-sulfonyl)-methyl-amino}-1 -(morpholine-4-

carbenyl)-piperidine-4-carboxylic acid:

(s) 4-{Benzyl-(4'-methoxy-biphenyl-4-sulfonyl)-amino}- 1-(morpholine-4-
carbonyl)-piperidine-4-carboxylic acid;

) 4- [BenzyI-(4'-methoxy-biphenyl-4—sulfonyl)—amino]-pi peridine-1,4-
dicarboxylic acid mono-(2-methoxy-ethyl) ester;

(u) 4-[(4'—Methoxy~bipheny1—4-sulfonyl)—(2-meth0xy-ethyl)-amino]-pipcn’dine-
1,4-dicarboxylic acid mono-(2-methoxy-ethyl) ester; and

(v)y 1 -Benzyl-4-[benzyl-(4'-methoxy-biphenyl-4-sulfony!)-amino]-piperidine-4-
carboxylic acid.
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