WD 98/ 16506

PCT/ US97/ 18170 BETA- SULFONAM DO HYDROXAM C ACI DS AS MATRI X
METALLOPRQ}Elobiedas AND TACE | NHI Bl TORS Backgr oundppfndsB1si7o

I nventi on The present invention relates to the discovery of
novel , | ow nol ecul ar wei ght, non- 10  peptide inhibitors of matrix

netalloprotelnas ati nases, stronelysins and col | agenases)
and TNF- &EE&WQN&%D@ %%P%@XQWGEIW AFMATRHE METSLLOPRQEFEINASE AND TACHRWERITORS]
enzyne) which are useful for .the treatnent of diseases in which these
enzynes are I nplicated such as arthritis, tunor netastasis, tissue
ul ceration, abnormal wound heali ng, peri odontal disease, bone

di seases proteinuria, aneurysnmal aortic di sease, degenerative 15 cartil age
| oss follomdng traumatic joint injury, denyelinating diseases of the

nervous stem nd H V. | nfection. Mat ri x

net al | oprot Pf/giﬁg[)‘ Na group of enzynes that have been

i nplicated in the pathol ogical destruction of connective tissue and
baserrent nerrbr an’Ebc present [nmmla,mlo khe discoverdyAShBvel, loisB&xblecElar weight, non-

Bi r ked m%.% e ds

Bi r keda ‘E‘“b“% ?I 0 Merwﬁggg &'(f | téé l%elv es, s%'oka}}éﬁmsaa&i'

Med. 1993 09 a@‘flse sand TOf- aFOEVﬂPnaﬁmm (TAGE, tumoy gecrosis factase depwerting

WC.; Matridizpine) lwﬂi&h Rie use'ﬁﬂpfoeré reRinRint GFNdlsdales! AP whidi? %ese2%r?%r)cli re
S 0

These zi nc n| ng tlda es c.on5| t of seyeral
enzynes i nclm?&f:ﬁ&? '"%n umP- ‘ﬁ%eré?ﬁl‘ Qé'i’%ﬁqah&?@g heplingsese
cl asses, t Iyerigdomtal dasass, Ibamadimese spltmnmuna, hmwma’l&omdvm%aasepﬁbgenerauve

intimatgly v . r
col | agelgaseds 1 ﬁ%%& ilng{n%m atn%(g&\% ﬂﬁ%_ﬁ;?& %ﬁg%he!ne sfﬁ sg#%s{)gcl)%ert M s
[ Howel |, Dsgstcman e%"l%‘t“PET J.-P. In Arthrltis and Allied Condltlons '
McCarthy, D.J. oRTERaldprhteindses (MMPs) atecd gf&f%bleﬁyxm?hmh@mw%

1991, 20, “ﬁ%ﬁm@ pfotdileql MehucuBR 8, son e ey pnd S ab pcpesnts

14, 234 Ra[?Voevssw, 1.Et.eln é“ASgtBe»&eAQQA, 5W245;ERjskedabHansdm s tMode, §8.G.1996,

5, 20323Bodden, M.K.; Windsor, L'JS' Himeadal-Haaden! Be lb o,(Af K@Eﬁ g ?e O@nfr)]fRev

el ati nase nc e at’ ge
gegra:je f hé’lﬁ?éﬂl\eﬂ% ‘Eré% ? eb'gah E‘ﬁé B T'I%afd"‘f’ﬂ“‘f%rﬂf”ﬁ%?%@t 4@ 163; Powell,
[ Povel |, WW.C.; Mu:nsxsm LdAoM.L Qvr. Top. MiawabzoMmdm»mnoz 2996, rzmnou THSzine 13,

oy, 9. apiing Edopelighess ity o el S0 bRl RS bt
323; Hinel sspemlysslsmd gelatidases. Of thesesglasses, nhe g€ sihave &cd_shon| tedbe t WV
Muschelzs RMMBsnust Wlﬁﬁhvoﬁ:&?%% thel wth an@ reaElIUQtV Qumbts) - while the
MacConnel | coﬁagcnase?havé f)&:npésmc ed %ith thé pathogcnesm of osteoanﬁnns BSowell D.S.;
Pelletier, J.-P. In Arthritis and Allied Condmons, McCarthy, D.J.; Koopman, W.1., Eds.;
Lea and Febiger: Philadelphia, 1993; 12th Edition Vol. 2, pp. 1723; Dean, D.D. Sem.
Arthritis Rheum. 1991, 20, 2; Crawford, H.C; Matrisian, L.M. Invasion Metast. 1994-
30 95,14, 234; Ray, J.M.; Stetler-Stevenson, W.G. Exp. Opin. Invest. Drugs, 1996, 5,
323]
It is known that the level of expression of gelatinase is elevated in malignancies,
and that gelatinase can degrade the basement membrane which may lead to tumor metastasis
[Powell, W.C.; Matrisian, LM. Cur. Top. Microbiol. and Immunol. 1996, 213, 1;
35  Crawford, H.C; Matrisian, L.M. Invasion Metast. 1994-95, 14, 234; Ray, J.M.; Stetler-
Stevenson, W.G. Exp. Opin. Invest. Drugs, 1996, 5, 323; Himelstein, B.P.; Canete-
Soler, R.; Bernhard, E.J.; Dilks, D.W.; Muschel, R.J. Invasion Metast. 1994-95, 14,
246; Nuovo, G.J.; MacConnell, P.B.; Simsir, A.; Valea, F.; French, D.L. Cancer Res.

:)
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1995, 55, 267-275; Walther, MM ; Levy, A ; Hurley, K ; Venzon, D.; Linehen,

WM ; Stetler-Stevenson, W J. Urol. 1995, 153 (Suppl. 4), 403A
Tokuraku, M Sato, H.; Murakam , S.; Ckada, Y Wat an Sei ki,
M Int. JWQOIHISPS 1905 64, 355; Hi mel stein, B.: Hua, a"?ﬁ""%g’ﬂﬁ‘ﬂgrd

E.; Muschel, R J. Proc. Am Assoc. Cancer Res. Ann 5 Meet. 1996, 37, 632,
Ueda, Y.; Imai, K ; Tsuchiya, H ; Fujinoto, N.; Nakanishi, I.;

_lﬁa}vl S Udﬁ/u |S| 19@e islsi 261@??%&&:, 1 MTLedy, Ramﬁie k99%&ib%5 D5 LineKerc ¥8.M..:
e Pi C
Ao o SeterySteveqson, W28 ol 1585, USS%WIK;&BE@?%FW&%&EHS@& 5

Tsuchi ya, I—MurﬂmmsSeernda Y]:)dNatap#be Yk Saiki, ¥1. Int. J. Uancéro\A994;, of, 355994:
124, S47- SSpuhel RHIPOANESL Berhfifil! ESMELhell REY. 104 Assd!CdhodCRes. UHA" S

has al so recen é een shown to have aage af i nase conponen

pat hol oy Meet. [1898,:3d» §32;Ueda, \Vhs dmat.ak.; TsughiypnHasFejimmes Abi Nakamjshigh;
14, 234; Rakatsddd/S.; SEiki,IM) Okada, Y.S4RYZNRBathol. 1998, ﬁxpslmﬁss,mwsl\aue%uels,

gl ai ﬁas??@l%ﬁ«}%acﬁgla B o Bptles b SR G 7 e, 15, 62,

at her oscl er 487; X4washima,yA.; Nakanishic EndispchiyR H.; Rocssagr, A, I\!Dbam,rlé., Qlada, ’1995,
77, 863; 1oy :rc QrciN 1959y 2 :LW 4‘#-552<]3 ﬁéﬂeﬁs, re&tﬁ?ed gm

Arterioscler. r]? . Cee, Schoe

Loree, KM ““TL%F’ has flgg recen Sensh o 10 Pyt F CoMpPBTHS 1o\l patbelomy
1996, 13 lofmaivfox@; BeC; Manikidri, AnML. UrvhsidreMebast. N9D4-95, 14, 284¢ Ragsl.MhpSteder-
MVP- nedi at e PRIFIES g y a 0]

P 1ol ot SERERP IS i ORI SRR RSG5, B8 alihilmgE: W i
septic art hevidénse @osugmstwébar mlemuanmvam@rmaplmmmmsmmbrmth
di sease, prﬂh@x‘o@él&ic@xs [mwufyym MEEwh#, J.R.; HeHhSLASKE @F&mﬁrﬁMEW 863;

o e Freary e &bt NookPises RiADLet rycgpde”ye%”ﬁ Pt Fhorie

ki dney, pr eWata.l Biol. l996,r11ﬁoﬂ&r BeqyfR.TgtSdhoem J.aheree, Her ;cloarkf BEW. bhitbly, P.

di sease, 1994t

di abetic ret| nop atﬂJ a?ﬁ%c %:3{/5 v?tlr%gé(r)?a% nopat ny, regl nop?ge'%dn o? E%
premat urit ymdﬁﬁ?‘éﬂs‘ﬁ’ AEMA’ %Ostme&f%cmﬂa@msymghssm of \the| cental nggyeRs o
ocul ar systein) Skin PG tumiog mﬁﬂﬂsmédaﬁﬁﬂas‘;cmbﬁﬁmmt mm@dqﬁw Atiitis,

f hat MVP
e at ot cforiil weeratiop: stnoredl o BialRE, Sone'iealf proiinlray BREySRHL soric
been consi ddisease, degensative copidageilossifollewing traumatic joirnt injhes dlemyelinagng ;ixsea;ear e
capabl e of gEsE deivols %94 t&xﬁgéiﬁ%oﬁe‘é»f%&h ﬁx’éﬂﬂaﬂ’&i&eﬁ& of &etﬂ&ﬁﬁgﬁ

structural conponent 0 sg Kej ser
D.S.; Wessi@p of fe tglngmgrag;s, %‘Pﬁ’ ﬂqwf%i(ggqcaselmodoggal di“G%’G' age I“fl%‘ﬂ er,
J - P. ; I\/ar t b d@:nmuonl dlabbm\mﬁnopathy, pﬁllﬁxauvamﬁebtenddpammopathy Bfii s,

cont| nNues té&%gxam}}rgp &S new s af é |c1ent|§| eﬁj?gr?—"o sgxé%pﬁé?)m&oﬂghgenase-

3 (MwP-13) mr%losweaaﬁmgwwMWHM@Wahmrqmm he first

st
9
&

{Eport th\?t N:t gmé ﬁltf:sihcsxmau gmigs/aﬁb mspoaaﬁ:hme&hﬁn@epﬁﬁr@sm aeletﬁx&Eon that
reiji, ez- I N asco
Tol | vJ| a, J.9CoRE, I, appngs has long %e& °¢'E%éﬁ“rd?1%& it 368, ﬁ{sé?z@%ogmzed ‘s"ﬁ gf?ﬁ ery,

CR ; Sandy, enkyﬁtcs Jaﬁecaﬁa,blecmé tdegrading\Veellagesi® tahd pRotogl$cans @hichnate, theLmajor
2 30 structural components of cartilage [Sapolsky, A.L; Keiser, H.; Howell, D.S.; Woessner,
JF., Jr.; J. Clin. Invest. 1976, 58, 1030; Pelletier, J.-P.; Martel-Pelletier, J.; Howell,

D.S.; Ghandur-Mnaymneh, L.; Enis, J.E.; Woessner, J.F., Jr., Arthritis Rheum. 1983,

26, 63.], and continues to develop as new MMPs are identified. For example, collagenase-

3 (MMP-13) was cloned from breast cancer cells in 1994, and the first report that it could

35 beinvolved in arthritis appeared in 1995 [Freiji, J.M.; Diez-Itza, I.; Balbin, M.; Sanchez,

LM.; Blasco, R.; Tolivia, J.; Lopez-Otin, C. J. Biol. Chem. 1994, 269, 16766;

Flannery, C.R.; Sandy, J.D. 102-17, 41st Ann. Meet. Orth. Res. Soc. Orlando, FL.
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February 13-16, 1995.]. Evidence is accunulating that inplicates MW-13 in
t he pat hogenests of arthritis. A major structural conponent of

articul ar yw@bgnésege, type || col l agen, is the preferredpeniusbr/sieo f or
MWP-13 and this enzyne is significantly nore efficient at cleaving
type Il collagen than the other coll agenases [Knauper, V.; Lopez-Qin, 5
C.; Smth, B. ; Kni ght ; rpbhy, G .J. Biol. Chem, 1996, 271 1544 1550
Vit chel | | Februgay P31 935 Y Brkdénge oiso accumipeing, gk cimplicaies MWP-13 jin .
Yocum S. A patlitsp ﬂGSis oP.afthritis. A niagrghagamal tohponehi @b airticularEcartilag é:i tyge 1

| nvest. 1996 G
el evat ed Ie‘ffg]la flz%P"“m”nas;%een 1%’8wlaunan os tg“én?ﬁcanﬁ
ti ssues [ Retffigient gecleayiag typeilbeollagempthan thehpiber cqilagemaggmﬁmanper, Var bppez-@in, -

Coutiers JoM ,m%lp By K‘iﬁ%@' GpeMu?ﬁHye'G ﬂ Bzé‘lf Oeid.| B9Gh 27 M 15'1439@5@8M1§HHP| :
9), S268; Sh|

, Hast A CAr |
1995, 38 ( Mag?a' B3 °§%T§O:E1M’F"°P’E§‘Fw AR KY°°“va§ R P%ﬂef» %m
Cl outier, JG%ghdyhn,tKlF PHhmbbr.eIrE J..Clin. ldvest. 1996{@?1 761.996\/11\41’713 i}ﬂﬁmdﬁced
Pot ent !

LT )RR S AR5 Bl 0 e
i nhi bitors tssees [M?“% %1 PCI@P&F Jabs Jiﬁmgpfaﬁh n¥agnas H r"ﬁm@f,s of Cloptiers JtMs .
More bi gavamaniel-Pelléties,; R ARHiritisCRAMR. 11995038 Guppirey, mss v, 8V, Mainardi,

the treatne d e

converting gﬁzy I Sg‘ﬁyér?%ﬁ?’feﬂﬂfépygpi%\(sumﬁ ?)ersp]l:,"fgﬁ“grimk&“@“’
bound TNF- aPpTardif, <& Glowtesi M. TMartekPelleties, b JpCdini hvestn18260#7, 204t13.dPotent
t hat

hock.  of of phibitont GEMMEs e Q2L BOLEIG Ratd U B Bl BobalEBAG R thése
addi tion toeﬂf}YSP'?mlch'oRY@EfF?é‘?\t‘B’E‘c&ﬁtW@nﬂ ib bitasp airecleded their evaluatien dmysnimal
resear chs Wi nbdelsof afth¥iti§. viode tiodviallatsle eﬁorﬁﬁ&im‘ﬂfcmmhﬂm%i’d Ry e lpeeferred for

denonstrate tion of TNF-[err] inhibits the

progr essi ong‘SPeﬁWﬁ?P?{‘F‘gea? m%gﬁtwéy * ° Choy, E.H: Kassinos, D ;

Ki ngsl ey, TOWF izt ¢oNVETHRE ; enzmnbatzgyzes)the forPaation i of TNF-0.Gr@n Brembgane

Rheumat ol . SroproMih OTNE-& isl ‘Hﬁaﬂa@ﬁ; Sisldow®

(Cct.), ault% T&% ?%%m?bseﬁmgt I on, ggﬁg?:@% ly exf‘gnde?‘ﬁolshﬁm3

as wel | . ouézther e d oA MEUPAD apritsqrsepir r jhogk.e seéhgeaq%

fail ur e2o caresistanee axmm\ixnﬁgnon in additfdnomoriest welh dodumented dnkitu esjll?nmase
d morTEbpert

0ol T AR i 5

t her ef or e htigkeblocking the fosmatinn of TNErotiphibits the mograssxet of athritisdRasking FoEgs .
Wi le a VarCBb EfI-I.NmsmibsTﬁngmgsley NG} tSbb%ﬁl\a\ﬁ?NpePéénb&gnD Al; eP'an%S*F'

et !Sfido'rap%pﬁrd*e e 08 47 bl Wbt LS98, Tommaelty Gl 17°

phar macei nfﬂato, pum-m X Fﬁns nbadmhﬂmnias rebenitly !ﬁdcn mxteaﬂedetd d@atmans ne swell.Low

(r)r?l SZFQ?[ nases c Pa enases 3 and?%ﬁa}éll%@%gre ere or(él%m"ﬁ?A n%{gg%{rl%lrafe

for the pot tiony ENere inflapupatanyidissass picthe senyml nervousmarmem
st at es. Sevm@éldimsepeptldc sul fur-cont ai ni ng hydroxanm c aci ds have

gecent 'y been di fd g)?pggteé ﬂx &hall lrﬁo?éc%fie i%ﬁ{b%vr's of gelatinase and TACE therefore have
30 the potential for treating a variety of disease states. While a variety of MMP and TACE
inhibitors have been identified and disclosed in the literature, the vast majority of these
molecules are peptidic or peptide-like compounds that may have bioavailability and
pharmacokinetic problems that would limit their clinical effectiveness. Low molecular
weight, potent, long-acting, orally bioavailable inhibitors of gelatinases, collagenases
35  and/or TACE are therefore highly desirable for the potential chronic treatment of the above
mentioned disease states. Several non-peptidc, sulfur-containing hydroxamic acids have
recently been disclosed and are listed below.
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U S patents 5,455,258, 5,506,242 and 5,552,419, as well|l as European

pat ent application EP606, 046A1 and WPO international publications
W96/ 00214 _and W97/ 22587 di scl ose non-peptide matri x
met al | opr OVLI'RA6¥6; nhi bitors of which the conpound CGS2YOYSR Y8170

representative. The discovery of this type of MW inhibitor is 5 further
detail ed by MacPherson, et. al. in J. Med. Chem, (1997),40, 2525.
Addi t i onal WYub) paedts SAS5258¢| 5,506,342 12hdl S(552,419, haseell b/ Europeab phterts

whi ch ! | i, de- . th
onal ogous Sppldby Brobebroal pit! WEPGTSEMMAIEP ! AlficRioHl> OSBRI 4 S ¢
EP- 757984- AYORRB2§¥Pdisclose crompemtida| mawix imetallopreteinase inhitdwrs 3 7 hich the
E/\g?ﬂ 35276 co%%ﬁﬁ@@@ﬁ@%ﬂ%@ Ysll x_ihg%?&g%mafm& a{)saaw of #ils type of MMP inhibitor is

. . | | .dl | .o
[err]-sdlf JH%?H’&&H‘%P&M?@SE“W& Rhiigi ?A‘@nﬁgﬂgs @P97).40, 2533. Adisienal;
whi ch the qablications diszldsingt sulfohgmdidexbased MMPd inthdlsitdre ewhicloi ave dvariants ofl g t O

15 the s UibnaihlRydbkBte Show beli hriBk AMatob A Hiifoniiofde.dabbaiiyils! 8R%!

publ i cations (2
Ar European patent application EP-757984-A1 [amd; |WIPO intepgtional publications

Ger man pat ewDo3EBRYS,AV095/3BE1E) V686208837 WO HIHesEmawW g7y, exanpl es of

cylic sul fonam des as MW inhibitors. In this case the

sul f ondfti de- cont ai ni ng ring is fused to a phenyl ring to forman
I soqui nol i ne. _ 72 4
_ — Me
o I A
N T g
CGS 27023A

Publications disclosing B-sulfonamide-hydroxamate MMP inhibitor analogs of
CGS 27023A in which the carbon alpha to the hydroxamic acid has been joined in a ring to
15 the sulfonamide nitrogen, as shown below, include WIPO international publications
WO96/33172 and W097/20824.

| Ar
s~

O
o |
HO. N
N
H ( )
m n
20 The German patent application DE19,542,189-A1 discloses additional examples of

cylic-sulfonamides as MMP inhibitors. In this case the sulfonamide-containing ring is fused
to a phenyl ring to form an isoquinoline. '
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-5- [err] 5

Anal ogs of the sul fonam de- hydro a i nhibitors in which the

sul f onani w 98/16506 nltrogﬁns 2l aced by a carbon at argrrese7asoeN i n
t he general structure beI “ uropean patent application

EP- 780386- A1 and W PO i ubI | cation W97/ 241 17. 10
[err] Summary of the | nventi on The TACE and MwP
inhibiting [err]-sul fonam do hydroxam c ag ’bf t he present

i nvention are represented by the for mul @

[err] 20 where the hydroxam c adpd I ety and the sul fonam do noiety
are bonded to adj acent car S Q : Ais ab
to 7 menbered saturated or unsatur‘ﬁ mati ¢ nonocyclic

het erocyclic ring having from1l to roap Os i ndependently 25

selected fromN, O and S, optlonall ed by Rerr], Rerr]; Rerr]
and R4; a contai ning 0-2 double
bonds and optionally substituted with Rlerr], Rerr],
Rlerr] and Rerr]; or -CHR[err]=CHR[err]-;

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

WO097/24117.
O Rz Ry
HOHN % e
R-| Rz 02
10
Summary of the Invention

The TACE and MMP inhibiting B-sulfonamido hydroxamic acids of the present
in\(ention are represented by the formula
15

Z- ISI > 0
O
“where the hydroxamic acid moiety and the sulfonamido moiety are bonded to adjacent
carbons of group A where:

20 Aisa5 to7 membered saturated or unsaturated monocyclic heterocyclic ring
having from 1 to 2 heteroatoms independently selected from N, O,
and S, optionally substituted by R}, R2, R3 and R%;
a -C3-Cy-cycloalkyl containing 0-2 double bonds and optionally substituted
with R1, R2, R3 and R4;
25 or -CHR3=CHRS-;
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Zis aryl, heteroaryl, or heteroaryl fused to a phenyl,

where aryl is phenyl or naphthyl optionally substituted by Rerr], Rerr],
Rlerr] and Rlerr];

het er oar yWQ¥/658 6 enhered het eroaromatic ring having froml th B

het er oat ons i ndependently selected fromN, O and S, and-

optionally substituted by Rlerr], Rerr], Rerr] and Rerr];

and when heteranﬁéarlylshhtcmcb'hm’hﬂmngtb'lfmcdt«mptmnyboth of the rings can be

optionally substitute Rbe ;[,ﬂg 1 R3
RI[Oerr] R)[/err] Rl er rﬁ'h e?ﬂejnyar e alrphdgﬂ) entI?gﬁib :%i?{ie:!?] ulléd Br,
C(O)NR[err]CR[err] CN CR[err]
C[ err] C[ err]-perfl uﬁémhﬂyyisas-smxbmedtﬁ[t&bﬁbnmhcﬁﬂghavmgﬁomltoS
X is 0-2 @qm[err])m[ﬁém]aamm%qlg? e, '%]l)y r Iﬁ R[err]
- COOR[ ersr] it
_NR[err]Rlerr], -NR[err] C@mna}lysubﬁ[nacdpﬁm rR3]andR4

ST errI N er 1Rl er 1] ana MhddromyMoTosif b b ﬁrsi%r@ ﬁﬁgfsegaﬁbﬁ[ o]

-NR[err] CONR[ err er
3- g[rren})ereg[ cyc} cﬁ\eteroal REFFOW}QWHB“‘HH%“%R{I%

het er oat ons i ndependently sel ected from N O and S and optionally havr ng
1 or 2 double boggsys tvi 40, % t gt Rr ee groups each
sel ectel i ndepenge’n l)’}i’if;g@% er"# ep§ eﬁgger g'g%r (qsqdefr ned above,
-SO err] NCOR[ err] or =Q@>@£§i » P fﬁie@@l’ﬂ@é‘m lWé SR where _
-tetrazol -5-yl, -SO egﬁgo.llj%pom W% SR6,SCOORMt chain
or : I hs

-Cerr]-Cerr]-al kenyTCOBIrRS gﬂaﬁj @{R 6r”]-C[err]-
cycl oal kyl optional | y-S@aNRIR -Hﬂz2 M&?Bﬁ@z&%ﬁuﬂsm ionally .
substityted 5C(=NRS6YNRSR6 t w&g‘

-Cerr] EC[ err] al kenyIITIR-%[ qurerN%[R 3—657%% &&Qﬁ%}ﬁ% er f’ %:f err -
per f | uoroal kyl , - S(O) hetesopiems/injepgpdantly seleet mrg

-COOR[err], 25 1 or 2 double bonds an@@iJBb r%]sabﬁftﬁﬂ:d by oht & thies, groups each '

-NR err err],-NRerr err
SqR[err] }\lg[[ err} R erRE] Jl }Iasdeﬁncd above,
“NR[ err] CONR] er r] R] er r§0z 91'- w CTCR is not

cycl oal ky| as def i ned taaws- ecs OSNHEORRORO 8t Kivdigift Thain or

or - COSCL o 1] R 1 °€rﬁeré=‘3r@3 C¥q ok, ?@r @%ﬂr&ﬁﬁﬁ?- p&%rqygwp?@rér

30 cydlﬁll@kbpﬁm}a)l&[lﬁvmk 1 oraioablz®onds ¢ach optionally subsntuted

C(O)NR[err]CR[err - -CN nvl .C -C

NR[ err] C(= NR[err])NR[err]Rr’errF We’”] P !;¥ %I lr

with the proviso that whenPs¥fls wherex is -3 RAR

\I;Z[h_erL ]tﬁéﬂd R[err%t hed -C(f)NR5R5 -SO3H Nmnétmﬁcwmﬁh-mmoamns tod
ic ey are attached ca = - ere

saturated or unsaturated WS%%@C%@%@ 8%@(?928671%5,(:%1{31{%3&[;%0

nmenbered heteroaryl ring, epuidalkyas defifedabole, Bes Meinbired opdlaireseroalkyl as

i ndependent |y sel ected froffhedQbodd) ,m.ng@ a§ﬁéeﬁ’ne|a V& CYOLNACORS

geteroaryl I’I'leg may be optroaﬁﬁﬁs&u&; éxsngotl?yrc]irogen,-P%J(rOR%S(gﬁgs each

s

30 , PO(ORS)RS, -tetrazol-S-yl, -C(O)NRSORS, -
NRSC(=NR$)NRSRS,-SO;NHCONRSRS or -SOzNHCN;
with the proviso that when R1 and R2 are on adjacent carbons of A, R! and R2
together with the carbons to which they are attached can form a 5-7
membered saturated or unsaturated monocyclic heterocyclic ring, or a 5-6
35 membered heteroaryl ring, each having from 1 to 2 heteroatoms
independently selected from N, O, and S, wherein said heterocyclic or
heteroaryl ring may be optionally substituted by one to four groups each

6
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-7 - 5 sel ect romRerr]; or Rerr] and
Rl err] together with the carbo Wﬁiﬁﬁﬂul%ﬁ:ﬂ; whi ch they are

attached ywgBghé¥osr 2 5-7 nmenbere unsaturated PCT/US97/18170
carbocyclic ring or an aryl r|n carbocyclic or aryl ring may
be optionally substituted by one to four groups
each sel ected independent|y fromR4; 10

Rlerr} and Rlerr] ar eclpmbwémﬁmqy faemRteer Rband RAjogethen withabasasbong|to o s
dgfl ned g{)ove] q which tf\eyharf attachleﬁcan forhl 5-7 nidnftetdd anfhred bkihsafraeef i ned
apove, err err C et eroa .
Shove, - derrl-d err PRbRERERE af By £V GRS whisi R carbecycliy onpghingmay be
-Clerr]-(err] al kyl pptiénally substituted by one(d-fGifr- grbtipsreath salectedidd&pendentiyny |

each opgiionally subs Red with -OH

-COR[ert], -CN, -C(O ?‘hkrerr]m[err] -Cerr]-Cerr]-al kenyl,
-C[err]-C[err]-aIkynyI -OR[err],
-Cerr]-Cerr]- perfluoroalkyl, -S(Of[err]Rerr] where x is 0-2,

- OPALOR err]) OREar Lk R6 arendbpcnatdaly %?O&Fm eér%% Hﬁ&cﬂ% err],

-NR[err]Rerr], NCO?EG;-@HYQID#I](YI as\iRfiped AWOER(arC4-cycleheteroalkyl as deﬁned

-S(ery NR[err]R[err]a ve) mw&mﬁruﬁ%@ﬁeﬁﬁh%&b}mchw-cl-q

N CON al kyl

astjiHied E[bﬁire]'?e'e' i -Gy CogHamyk spsh eptionaly fubstiud with -0 el

above, -aryl or heteroarle@R @NMO&)NR@GW @@-W@Dg}aﬂqnyl
-CONHSO err] Rierr] where Rhasrle _g d fg@ﬁi@&@ 390 %

N =N N ¥ %‘r NHCN;
NRerr]Q=NRLerr]) R errTRCEEELS m#gg@ ptaliceiipiece Ll |

C[ errhsCferr]-alkyl, -C2- @@Nﬂkﬂf@nyso Hr-Nréﬂ[R@r-NCORSR9 -NR3C00R9

e by oo ol TS AR, s, pRRRH

-(err]-Cerr]-alkynyl, -Cylealkyl as-defieed ibo@[:ﬁ@}C@eayblohotemﬂkwas defined

-S(Oerr]Rerr] gg%.m 8
-OPQ(OR[err] )R err], érr (ﬁgheegr é%[ - CORS or

COOR[ err], -CONR[err] R[err' qutﬂqyrqqaen-]-tewbﬁmlcm[ err],
_NR[ er pp COOR[ err] , NRSC(—NR9)NR8R9 -SO>NHCONREKT, eSOpNHCNy | Rl err 1,
-NJerr], N(R[err])SCIerr]R[err] NR[err]CO\IR[err]R[err] -Cerr]- C[err]
cycl oal kyI as defined above, -(Jerr]-Clerr]- éd ohet er oal kyI as defined

above, -aryl.. or Rids bydragst, stz ghtcabiaineot taanohed -CsCpalioyl.NG2cR§-alkenyloer -Co-
<N30\Igr8?[ err kR[ g {] \[QIM 'a er&% oﬁ:d&ﬁmm%%@ﬂﬁaa wnﬁ SOHAEORS N, -€2-83-
) 5[0[ rrl ]C(NQCE[VR[ 1) ] E[[ o } 0L o A L8R5 G, Ll iftuoroalkyl, -S(O)RS
S er r BRHCN, _ whcre xxs 0-2 -copo@ ORI POUORPYR 6,00C(AYNRARS, -
optionally substituted by ﬁ glﬁ,&q Bﬁs 6, -NRSCOORS,
a 5 to 6 memhered heteroar |5j3 l\g'Bé
sel ected i ndependently fr » aND2S: )%R%Mpﬁmq.tql& 40
by Rlerr], Rerr]; Rerr] c?él@a.lﬁ&ﬁ{srdef'med above, -C3-Cg-cycloheteroalkyl as defined
"8 - e above, -aryl or heteroaryl as defined above, -SO2NHCORS3 or -
30 - CONHSO4R5 where RS is not hydrogen, -tetrazol-5-yl, -
NR’C(=NR6)NR’R®, -C(O)N R50RS, -S OzNHCONRsR6 or-
SO;NHCN;
or R7 is phenyl or naphthyl, optionally substituted by R!, RZ, R3 and R4 or
a 5 to 6 membered heteroaryl group having 1 to 3 heteroatoms
35 selected independently from N, O, and S and optionally substituted
by R1, R2,R3 and R%;

HEET HAS BEEN
REPLACED
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5 or R7 is C3-C6 ey Iﬁ;ngeeonrRegragdrrenbered

cycl ohet eroal kyl as defi ned above; -
or R7CH2- N'A_giy where A is as defi nedlu“mu“ﬁﬂrmm mw th the_carbon ,
adj acent {¥§0 98/16506 t he the sul fo?ﬁ'r'ﬂ’%lﬁw(?up, a

non-aromatic fused 7-10 10 menber ed heterocycllc ring
optionally containing an additi onal het er oat onsel ect ed
fromQ S and N wher ebfRBRIC-OpEyRIGHR o 3-6 hBsibrRY teroalkyl

optionally fused to a benzene I‘I%, er rc] dﬁyﬁferﬁ? are

I ndependently H, aryl or V@Foaryl as defined above, -C3-C7- 15

cycl oal kyl or cycloheteroalkyl as defined above,

-Cerr]-Cerr]- p@fk"@ﬁj—l?ﬁhk,ﬁhercAlsasdeﬁnedabove,canfo?ﬁ{@i'ﬂghk hiad ey

branched err err r err]-alkenyl, or -Cerr]-(er
aICFynyi eg:h o{ot |C£)naf Myw&@ﬂdﬁ;ﬁiﬁl}m ag‘l"kéﬁ?&mﬁﬁ nand #o

err mcmberedh@érmc y c@iﬁ;ﬁﬂg affBdditio; :
o boal koxy: and car E&?‘%‘%ﬁéﬁ.&@mﬁ 504 Ny hgsin e beisroyfs Anesmay be
mono- and di-Clerr]- CPE'%Q"P“& m@mppmnenng, and the pharmaceutically

acceptabl e salts thereof and the optical isoners and distereoners
t her eof . The term "5-7 menbered saturated or unsaturated

monocyclhd ¢ het erB.&yndR&amm@qﬂﬁdenﬂyé\i,lalgldm:ardarynsaeﬁﬁéﬁbb&éo@. -,- {

ndependently sel ecte
: ncl 3des bu%/ i S not %a‘i’@é'ﬂrcﬁ]oﬁ&&oﬁk&mf uﬁan glg’é'ﬁgﬁ %ﬁ'
t et ramet hyl ene sul fon@rmz@@haﬁmbswh%- dCerpbyb pGo-&s: allpe}wl.@rrﬁz-ﬁe-
mor phol i ne and ﬁyu ehcmpniiﬁﬂytstbﬁﬁmédtvﬂﬂﬁh hﬂt@ F%ﬁ *
uran

defi ned herei nabove i i S,
t hi ophene, pyri dine, 539 %ﬁ’ ??gk p‘i’?‘i“&a‘?Pﬂ‘é‘mﬂﬁlg gar ’E)V ic

pyrazol & i m dazol e, mdldarlmnﬂdosyandhlcmhqloxysﬁmz aﬁoﬁéﬁb@ﬁﬁiﬂd primdye term

“heteroaryl - f USRIINGCand dRIEE L L-al ﬂ:g}gdgﬁ but is not limted to,
I ndol e, isoindole, benzofuran, J@l é enzot ?6phene qui nol i ne,
I soqui nol i ne,, gui noxal i ne,.. qui nazql i benzotri azol e, indazol g,

benzi ni dazot®d the, pRuLicYyeace ¢ M and the optisgl dsomess and diggereomers
The fol | ow thgreofinpounds (1-X) which may bé used in preparing conpounds of

the | a0 1 IVeNtIRD RO SF MlnBlt BR8P inliSrafll BOndi T ROSIBN S ring
having from 1 to 2 heteroatoms independently selected from N, O, and S” as defined
hereinabove includes, but is not limited to, tetrahydrofuran, tetrahydrothiophene,
tetramethylene sulfone, tetrahydropyran, dihydropyran, pymolidine, morpholine and
piperidine. The term 5 to 6 membered heteroaryl” as defined hereinabove includes, but is
25 not limited to, pyrmole, furan, thiophene, pyridine, pyrimidine, pyridazine,
pyrazine,triazole, pyrazole, imidazole, isothiazole, thiazole, isoxazole and oxazole. The
term “heteroaryl fused to a phenyl” includes, but is not limited to, indole, isoindole,
benzofuran, benzothiophene, quinoline, isoquinoline, quinoxaline, quinazoline,
benzotriazole, indazole, benzimidazole, benzothiazole, benzisoxazole, and benzoxazole.

30 The following compounds (I-X) which may be used in preparing compounds of
the invention are known and references are given hereinbelow.
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NH2 NH2

[err] * Conpounds | and I1: Jacobsen, Poul; Schaunburg,
Ki el d, Kr@gsaaasgs Larsen, Povl. Acta Chem 5 Scand. pcaewse7i88176980) ,
B34(5), 319-26. Compound 111 a) Baldwi n, Jack E.;

Adl i ngton, Robert M; CGollins, David W; Godfrey, Chri stopher R
A. Tetrahedron (1995), 51(17), 5169-80. b) Gallina, C; Marta,
C.; Colonmbo, C.; R&MEH, A Tetrahedr@PeH 1971), 27(19), 2 4681- 5.

c) Kogoori, YasushixJMHayama, M kie~Shhe, Tetsuya; 0, Yuji. Jpn. Kokai
Tokyo Koho, JP 066 A2, H d) -Gl lina, rl ~CRadh, Virginio; .
Ronmeo, Aurelio. TefN“ahedron Lett. ?‘ 9), (35), H 3055- 6.
9
I ] | om
NH> ' NHz NH2
HN_ J—COzH 0.__)—~COzH s COH
v \'/ Vi
NH, NH, NH,
o
co : COzH
g7 O o” T ° ‘
Vil Vili- IX
NH,
X
Comf;oundsla.ndll: '
Jacobsen, Poul; Schaumburg, Kjeld; Krogsgaard-Larsen, Povl. Acta Chem.
5 Scand., Ser. B (1980), B34(5), 319-26.

Compound II:
a) Baldwin, Jack E.; Adlington, Robert M.; Gollins, David W.; Godfrey,
Christopher R. A. Tetrahedron (1995), 51(17), 5169-80.
b) Gallina, C.; Marta, C.; Colombo, C.; Romeo, A. Tetrahedron (1971), 27(19),

10 ~ 4681-5. '

c¢) Kogoori, Yasushi; Wakayama, Mikio; Sano, Tetsuya; Sato, Yuji. Jpn. Kokai
Tokyo Koho, JP 04360866 A2 .
d) Gallina, Carlo; Koch, Virginio; Romeo, Aurelio. Tetrahedron Lett. (1969), (35),
3055-6.
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Compound 1V: a) Thorbek, Pia; H eds, Hans; Schaunburg, Kj el d.

Acta Chem Scand., Ser. B (1981), B35(7), 473 9. b)
Kuni sch, Franz; M ttendorf, Joachim Plenpel, Manfred; MIlit bk
Christian WRSBI6898 Aop| | EP 538692 AL Compound v:  FEHUS 7"5
Kuni sch, Franz; M ttendorf , Joachim Plenpel, Manfred. Eur. Pat. Appl. EP
538688 Al. b) Crowl ey, Patrick Jelf; Heaney, Stephen Paul ;
Lawson, KeviQorphmdiIV: Youl e, 10 David. PCT Int. Appl., W 9507022

é‘: enpel | ng)(r)gg orbgc Pia; H ij s, ﬁéﬁi\ﬂéct}lﬁﬁﬂﬁﬁxtg ﬁ%%%%dﬁrﬁz b

Crow ey, PatBick @889& %@e? -8 ephen Paul ; Lawson, Kevin Robert: Youl e,

%/15 d fDai]“ iy hﬁ(mﬂéﬁhm Mincifcd 28 e% Md E bl P Ap |., EP
tt endor oac uni nfre ur. Pat. p
538691 AP Cg% P 't:‘ngpl Eb%ﬁh%sd't\ﬁ Franz; M ttendorf,

Joachi m Pl eGgpmpount¥ENif r ed. Eur Pat. Appl., EP . 538688 Al.
Conpound 1 X: b, FRlrlzS MirtGidols, ém,e £ MM, Eddr, ISHP
3746495, nﬁa) sy ' e dgineg@ e, e, Pl 413015
Kawabat a, Kohj i la TOShI aki ; Sakane Kazuo J. Antibiot.

(ﬁ991) 44( ﬁ) ¥ 54@-&‘0wley, Patrick Jelf; Hea]iby, Swephien Pady lﬁfvvsbliliIG%\dmeeBTtt;dﬂ]nﬂé,e
shown to, i nhibit , MVPlSan TNF-[err
converUH’g enzyne f‘?ﬂu% %l ngé% in the treat nment of

arthritis, tﬂmpoundt‘HStaS| s, tissue ulceration, abnormal wound heal i ng,
peri odont al di Seagayvrnbi, JoRIS; RihisdH) FirizN Pledes MBSRed. WAe PAL SEARS mnd

H'V i nfection.
SUBSTI TUTE SHEET F336PEA)
b) Crowley, Patrick Jelf; Heaney, Stephen Paul; Lawson, Kevin Robert; Youle.

15 : David. PCT Int. Appl.,, WO 9507022 Al.
Compound VII:
Mittendorf, Joachim; Kunisch, Franz; Plempel, Manfred. Eur. Pat. Appl., EP
538691 Al.
Compound VIII: :
20 Kunisch, Franz; Mittendorf, Joachim; Plempel, Manfred. Eur. Pat. Appl., EP
538688 Al.
Compound IX:
Malis, Jerry L.; Rosenthale, Marvin E. US Patent 3746495.

Compound X:
25 " Ohki, Hidenori; Inamoto, Yoshiko; Kawabata, Kohji; Kamimura, Toshiaki;
Sakane, Kazuo. J. Antibiot. (1991), 44(5), 546-9.

The compounds of this invention are shown to inhibit the enzymes MMP-1, MMP-
30 9, MMP-13 and TNF-a converting enzyme (TACE) and are therefore useful in the
treatment of arthritis, tumor metastasis, tissue ulceration, abnormal wound healing,
periodontal disease, graft rejection, insulin resistance, bone disease and HIV infection.
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Det ai | ed description of the Invention The follow ng reaction
schene (Schene'|) shows the general reaction route foll owed for the
synt hesi s wb obxeBogxam ¢ acids of this invention. For purposepcwiusoyzisi7o
illustration only, trans-2-am nocycl ohexane carboxylic acid, wherein Ais
represented by a cycl ohexyl ring, is sulfonylated with

p- met hoxyb sul.fonam de. wherein Z is p- ‘nmet hoxybenzene, to
provi de a %&ﬁ%@g% c‘ﬁep'sve???%t converted into its t-butyl ester and
then al kylated with benzyl brom de, wherein R7 is benzyl, to give the

NN- di substi t ut quxefollmﬁﬂki‘&eam %e%i(ﬁ\]ghé ﬁwggaﬂg%@ t&qe into the

correspondi ni; hydroxam c-acid_in 10 'Steﬁé" N
[err] followed for the:synthesis of hydsexamig acids of Hus invention. Jior putpesesef et hods
f olr f i ncor gﬂllﬁ_h"hﬁ@l @il fang+2caminotytichekiie carbr?xyﬁcl beill] Whetéin ﬁist@é%mW$e
sul fonam de_nitrogen Q S t he invention.. S, . . 1N
Schere |1 FH@#\WEHP%%5%%@@%@%‘%%@‘%?@5 F%Wﬁ’e’t\%ﬁ#ﬁ"&@‘f B provide
t he p meghoxybenzens, fto pravidea sulfonamide mhich isfirsteasvearttdintblits t-butyl ester and
par af or mal dehyde.in.th resence. of . Limary or Sec ry.am ne and
cuprous chl ia@gl?%d B’l’@e Pﬂé %Sﬁ?‘ﬁ@?ragrﬁ:’n% bﬁ?ﬁy&f"igg”z‘g" %’%&%‘Pﬁ%ﬁas
bef ore, t osolfonagdde whichlisshbssquentdy eanverted into the corresponding hydroxamic acid in

10  two steps.

Scheme I

OZO—OMB §02 OMe

NHp s
N

wCOH H | NH
éH @"‘mm

N N
J‘\w -_— wCOH I ,ﬁ\o,tBu
OH
15 Schemes II and III illustrate two methods for incorporating amino groups into the

substituent attached to the sulfonamide nitrogen of the compounds of the invention. Thus,

in Scheme II the NH-sulfonamide is alkylated with propargyl bromide to provide the

propargyl sulfonamide. This alkyne is reacted with paraformaldehyde in the presence of a

primary or secondary amine and cuprous chloride to | give the propargyl amine which is
20  converted, as before, to the desired hydroxarmic acid.

11 ,
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11 Schene 11 . [err] I'n

Scheme |11, selective hydrolysis of the ester of the p-carboethoxybenzyl 5
sul f onam de provi des a nono-carboxylic acid. This aC| gﬁﬁ
convertedW‘H%f&%ﬁ‘ am de (not shown), followed by conversi© %*WIPW@
ester A-CJerr]R into the correspondi ng hydr oxamat e, or reduced to the
correspondi ng al cohol with di borane. The al cohol may be converted into
t he anal ogoﬂshmli.e VI a the benzylic brom de, followed by conver si on of
the ester A- th nd| n hydro rrat Schene 111.
CBr 4 3 - —_— N__
NaH ‘
DMF 3
(CHZO)n
CuCl
HNR;R4
NRsRg | | NRsAs

CONHOH MeO. COzR

MeO
ol =)

In Scheme III, selective hydrolysis of the ester of the p-carboethoxybenzyl
5 sulfonamide group provides a mono-carboxylic acid. This acid may be converted into an
amide (not shown), followed by conversion of the ester A-CO,R into the corresponding
hydroxamate, or reduced to the corresponding alcohol with diborane. The alcohol may be
converted into the analogous amine via the benzylic bromide, followed by conversion of
the ester A-CO,R into the correspondmg hydroxamate. '
10  Scheme IIL '

COLEL OH
N— A — N— A
5 2) BH,-THF .
1) PPh,
CBT4
2) HNR,R;
K2CO3
NRsRg | NRsRs

CONHOH

MeO. co R
OS.N—;\ O\Q N—A 2

2

12.
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Met hods for synthesizing variations of substituents on the sulfonyl aryl
group are shown in Schenes |V through VI. As shown in Schene 1V,

bi aryl sulg@ssfieseé oups are synt hesi zed by Suzuki coupl i REEUSSY/EB170
brono- substituted benzene sul fonam de. The starting br ono- substi tut ed

benzene sul fonam de is synt hesi zed from the commercially available 5
br onobenzenesul fo%l chloride . and the am no-acid or ami no-ester,

H2N- A- CCRR, FYPhesiring vapations At substitaenss p ithegsulfonyl anyh growp s
Al ternati \édmwntméchememf\aﬂgrbugh VL AulshOWﬁnmCBbhbﬁ:eqﬁm Bﬁﬂfdﬁyll) s ate
cor r espondi et..a

Chem (1995} gﬂ‘gi ﬁ?ﬁh}‘gg HE %QS%??%L& bengens, splfoRAtRide s “&4

hal i de. 10 bromo-sgbstis |benzene su onamxde is synthesized from tl[eecorpmercxany avm]able

15 5 Hmhbbéiﬁeﬁe@mféwlthﬂmad n@ds uief Cﬁihiho-ﬁéx}d' of ! A1And-e3fe?, R,
Schenes V or .aryl etereal:a

t Sc he et her s
et her s, eth g %ﬂ@g |%Xa§1“a ﬁhﬁgref ~sufi’on piden Allmatively. the) '@?Pm?eél)'( see
for exanpl esnlfé’nmindsi's cdbrgnedninto the mmdlwﬁoraancbem by the nidthodVbf IshB/amalV!

WO 97720824} a1, [7. Org. Chem. (1995), 60, 7508] followed by coupling with an appropriate aryl
halide.

10
Scheme IV.

Ry

Br ArB(OH), Ry Ar
ot (
A/N\S DglzlE () A/N\

I o] : - | 82

. R COOR
1. Bis(Pinacolato)diboron A
(dppHPACl,; KOAc;
DMSO ArX
2. aq. HC! . Pd(PPh 3)4
Ishiyama, T; Murata, M.; Miyaura, N. gﬁgoa (ag)

J. Org. Chem. 1995, 60, 7508.

Ry

T _ B(OH)2
L (O —
* N

COOR

15 " Methods for synthesizing sulfonyl aryl ethers are shown in Schemes V through
VIL In Scheme V biaryl ethers, or aryl heteroaryl ethers, are synthesized starting from the
known sulfonyl chlorides (see for example: Zook SE; Dagnino, R; Deason, ME, Bender,
SL; Melnick, MJ WO 97/20824).

13
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13 Schene V. [err]
Alternatively, the biaryl ethers may be prepared fromthe correspondi ng

boronic 5 acids or via the sulfonyl phenols as shown in Sche .
Schenme VI WO 98/16506 [er r] llzgf/(\{égﬂlsrlo

Scheme V.
~NH2

Ry-Ry— A\ o"Ar
idine H
COOR Pyri _K. _
+ Rs4-Ry— A\ 2

/@,Os Ar COOR
ClO2S

NaH
R,CH,X
R7 o | Ry '
e (™
N. —— N
-~ Pah L
ReRi— A~ 3, Re-Ri— A~ 3,
SCONHOH “SCOOR

Alternatively, the biaryl ethers may be prepared from the corresponding boronic
5  acids or via the sulfonyl phenols as shown in Scheme VI.

Scheme VL
: Cu(_Of\c)z
ra7 B(OH)Z ?‘y;lzdcul;e or Et3N R7 XR
. AN /@l ' ?(}S'OH NHR Nr /O/
AR — AT 3, : —rer— AT 8
o Ncoor L N
COOR
ArB(OH),
Rz OH Cu(OAc) .
( O’ Pyridine or EtsN F’ 0N
_ Aeg CH,Ch - _N.
RiRi—A O ReRi—A~ O,
. COOR .
) “Scoor
o’ N7 Ry o)
L G
<5
/N ‘s
ReRi=—A 02
““coor
14
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14 SUBSTI TUTE SHEET (RULE 26)

Aryl ethers may al so be prepared via displacenent of the fluorine froma
par a- wd davgsggoenzene sul fonam de, as shown in Schene VI lecriusgh/ier7oal kyl
ethers may be prepared in this manner. 5 Schene VII.

[err]

Aryl ethers may also be prepared via displacement of the fluorine from a para-
fluorobenzene sulfonamide, as shown in Scheme VIL Aryl or alkyl ethers may be prepared

in this manner.
5 Scheme VI
_ NH, _ :
F | Py F CO.R
+ A—COR ___~ I
SO0.Cl l , 8-N— A—R-Ry
2
R1‘R4 . .
R;CH>X
2C0,
or
NaH

0 ?oaR RsO
- H
\@ A - > F ?OZR
§-N—A—RR, ™ nan
2 DMF

1 )
R50\©\ C‘:ONHOH
: S;jl— A—R;-R,

Ry

Starting materials for other groups, A, of the invention are synthetically accecssible.
10 For example, the piperidine analogs shown in Scheme VIII should be readily available
from the analogous pyridines via hydrogenation.

15
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Starting materials for other groups, A of the invention are synthetically
accecssible. 10 For exanple, the piperidine anal ogs showa in Schene VIII

shoul d be readily avail abl e fromthe anal ogous pyridin ' .
hydr ogenat® 38/1656 Feibfmsio .
Scheme VII1. [err] Basic salts of the

hydr oxam ¢ acids can be forned with pharmaceutically acceptable 5
al kal i - f or m $chemet\@lll.cat i ons such as |ithium sodium potassium calcium
and al um num N Acid addition salts can be fo d when a substitutent
contains a bagj 5’% no group usi a phat i cally acceptable
| norgani c or %r 4ani Id such as hydrgphl oric, Hyg[céb om c,
phosphoric, &l W J2'dcetic, benzoic, succi 'c,jl" 2%, malic, naleic,
fumaric or N l‘;l

R

Basic salts of the hydroxamic acids can be formed with pharmaceutically acceptable
5  alkali-forming metal cations such as lithium, sodium, potassium, calcium and aluminum.
Acid addition salts can be formed when a substitutent contains a basic amino group ﬁsing a
pharmaceutically acceptable inorganic or organic acid such as hydrochloric, hydrobromic,
phosphoric, sulfuric, acetic, benzoic, succinic, lactic, malic, maleic, fumaric or
methanesulfonic acids.

10 The following specific examples are included for illustrative purposes and are not to
be construed as limiting to this disclosure in any way. Other procedures useful for the
preparation of compounds of this invention will be apparent to those skilled in the art.

15 Example 1
(trans)-z-(4-Methoxybenzenesulfonyl)_am'inocyclohexanecarboxylic acid
To a room temperature solution of 1g (6.8 mmol) of trans-2-amino-1-
cyclohexylcarboxylic acid in 50 ml of dioxane:H,0 (1:1) containing 1.7 ml (12.2 mmol) of
triethylamine was added 1.54g ( 7.46 mmol) of 4-m‘cthoxybenzenesulfonyl chloride. The
20  mixture was stirred at 25 “C for 18 h. The resulting mixture was diluted with pentane to
afford 1.119 g (51%) of the desired sulfonamide product as a white solid. 'H
"NMR(DMSO-dG): 7.7 ppm (dd, 2H, Ar), 7.4 ppm (d, 1H, NH), 7.0 ppm (dd, 2H, Ar),
3..'8_ ppm (s, 3H, OMe), 3.5 ppm (m, 1H, N-CH), 1.0-1.7 ppm (m, 9H, hydrocarbon).

25 ' _ Example 2
(cis)-2-(4-Methoxybenzenesulfonyl)aminocyclohexanecarboxylic acid
_ In the same manner as described in Example 1, 2.5 g (17 mmol) of cis-2-amino-1-
cyclohexylcarboxylic acid provided 3.283 g (60%) of the desired carboxylic acid.
Electrospray Mass Spec 314.1 (M+H).
30
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met hanesul fonic acids. 10 The foll ow ng specific exanples are

I ncluded for illustrative purposes and are not to be construed as
limting tywolbhhésog scl osure in any way. O her procedures usebarusemisiie
preparation of conpounds of this invention will be apparent to those
skilled in the art. 15 Exanmple 1
(trans)-2-(4- Met hoxybenzenesul f onyl) no ohexanecar boxylic acid

To a roomtenperature sol uti on of 1;1%%@%') of trans-2-am no-1-

cycl ohexyl cdtians)42-(4-Methoxyb@zemeswifonylaminoeycloh¢xanecatboxylie zicidnt 1. 7
m (12.2 mmol) of trlethylamne &Q&ed154g( 7.46 mol ) of

4- met hoxybenzengsul f rid 0. m was, stifred at 25[err] C
for 18 h. The rESmSPﬁWé r?ﬂ&rﬁﬁg ﬁmﬁﬂgﬂ RXP% Em ampls T 1n 3.0, mmlo of
1.1 (lglvg O( 3tbwen@fwa‘smddektsll mbEd4smidobnefTINCIN-dimentiyiformadnide \ﬂmélfi)sbml acktal| Elhdé 1H
NVR| N

on o) ki gt PR il Coor of bbb ien Rk gt ol SRR,
9H, hydr octeopp¢mperatgre. The solution was thcn poured on top of a silicaFgelnge

(cis)-2- (%M%hﬁ%@fﬁﬁ%ﬂrmul Emyﬁagammmm%oa@maﬁémw dave 353 ﬁlg (96%)

ci's- 2- am rk e desred st A Ry s A APRRECPISE. 2 o @28 £t gyomm e

desi r esb cafddp2H, iAe), 57 ppm (d, uEmm,rmsmw(m OM), R4 4pin (:wm NCH),
16 CH-COp), 1,02 anpl e
(trans)-2- %2q%nfmxy enzeng% ?f%rrnn(r%cyc cl).‘Hexanebga boxylic aC| dt-
butyl ester To a soI utlon of 0.313g (1 mmol) of the product
fromExanple 1 in 5.0 nL of 5 tolmpm added 1 nmL (4 nmol) of.-

| B e a8 e Bl snstond iach el 465 =

room t esmperature. The sol utlon wastcﬂtdmtwbwstnt on top of a silica gel

col urm. ChiPiBS eaam/ %dégchbe&uﬁg&mﬁhyg Pﬁsﬂ"g‘igg%%&zwm\%mdm

tate/ h
agle.g elHem@g%\;f qugeﬂ @é‘%wﬂﬁa) of the dgsjred terybypghester as(ajeploziess ofly )
5.7 ppm ( dEledirosphiy) Mass Speo3T0AM-AH. OVe), 3.4 ppm (m 1H, N CH),

20 Example 5
' (trans)-2-[Benzyl-(4-methoxybenzenesulfonyl)amino]-
cyclohexanecarboxylic acid t-butyl ester
To a solution of 1.146 g (3.1 mmol) of the product from Example 3 in 31 mL of
DMF ‘was added 0.137g (3.42 mmol) of 60% sodium hydride. The resulting mixture was
25  stirred for 30 min at 25°C and then 0.42 mL (3.50 mmol) of benzyl bromide was added all
at once. This reaction mixture was stirred for 10 hr at 55 *C and then poured into water and
extracted with ether. The combined organics were washed with water and brine, dried over
MgSO0,, filtered and concentrated in vacuo to provide a white solid ‘which was
recrystallized from EtOAc/Hexanes to provide 1.364 g (95%) of the desired product. 'H
30 NMR(CDCl): 7.7 ppm (dd, 2H, Ar), 7.1-7.4 (m, 5H, Ar), 6.9 ppm (dd, 2H, Ar), 4.5-
4.7:ppm (AB quartet, 2H, CHz-Ar), 3.9 ppm (s, 3H, OMe), 4.0 ppm (m, 1H, N-CH),
2.9 ppm (m, 1H, CH-CO;-), 1.0-2.3 ppm (m, 17H, hydrocarbon protons).

Example 6
35 (cis)-2-[Benzyl-(4-methoxy-benzenesulfonyl)-amino]-
cyclohexanecarboxylic acid tert-butyl ester
In the same manner as described in Example 5, 0.600 g (1.62 mmol) of the product
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SUBSTITUTE SHEET (RULE 26)



2.5 ppm (m 1H CHCJerr]-), 1.0-2.0 ppm (m 17H, hydrocarbon).
Exanpl e (cis)-2-(4-Meth xy benzenesul f onyl am no) - cycl ohexaneca

rboxylic agid tert-but .
In the sar?@or?ﬁﬁ%gf as described in Exanple 3, 1.438 g (4.59 m;@#r{%e

pr oduct from Exanple 2 provided 0.739 g (44% of the desired
tert- butyl ester as a colorless oil. El ectrospray Mass Spec 370.1
(MtH) .~ 20 from Example 4 provided 0.310 g (42%) of the desired Herzylqued: ester as a colorless oil.

(trans) - 2- | BpaguiryMEES Sivedsonzenemy! fonyl ) ami no] -
cycl ohexanecar bo%(p;al‘l c acid t-butyl ester To a solution of 1.146
g (3.1 mmol) of the product fromExanple 3 in 31 nmL of DVF was added

0.137g (3.42 mol) of 60% sodi um hydriBeamplé® resul ting nmixture was 25

stirred for 30 mn _ar L(f-rftéelxvl benz brom de
was addegd al | a{tréﬁ@é?ﬁﬁn@? Fégc'ﬁ%ton ﬁ?'ggeé'%b%yi n¥ 10 hr at
55 [err] C and then poured into%@ﬁx&hﬁicarbOXYbKtaadt ed vmth et her The
conbi ned or gani c¥owsbRish 2h2B64 § (2.9RnihoR} B t profu %rdg?@:x&\}kgk

i Ite, so

V\Ng?g\e\r/v;]s f.lhtered and C%aﬁ%ﬁn?% vacuo tpo Bglgo tggqnggv[as (’gﬁh/@

of the desi atmbopr mtnpcratmpene} sbigént wadViefdOh¢entmafe) : miraé'uof)laml(tﬂd residiie Wag ,

7.1-7.4,{m g at%g)agh& m%glu&%gmtﬁr i%l&)‘}% ethyl ldﬁf%&?'té%v%gf
o ebrl %} of the dq prosingha o white solid. | mghm'ﬁmydwmsnegﬁeyz (M+H)Q§‘%
Exanpl e 6 35

(cis)-2-[Benzyl - (4- met hoxy- benzenesul fgn&l b&m no] - .
cycl ohexanecar boxylic acid tert-butyl I n the sang manner
as described i n Exanplcés)s2- [Beawl ~-(dmetddxyrbénzenesulfonyheamino]-

17 cloh F (RULE 26)
from Exanpl e 4 pf OYhI ded 0 310 420:?2 §% & ngﬁle?g% benz | ated ester as a
col orless oil. ﬁ@ Example 7 ( 240, g (0.522 mmol) of the

Exanpl e 7 Sproduct from Example 6 prowded 0.207 g (98%) of the desired carboxyhc acid as a white

(trans)- 2- [ aﬁéﬁiec‘%&ﬂ?ﬂ@gSP&n@Wﬁw onyl) am noj -

cycl ohexanecar boxy 0 a solution of 1.364 g (2. 97 nmol )
of the product from Exanple 5 in 10nL of di chl or onet hane was added
10mL ofag rifluoroacetic acid and the nExgmplegwas stirred for 4h

(trans)-2-[B enzyl-(4-methoxy-benzenesuifonyl)-amino]-
cyclohexanecarboxylic acid hydroxyamide
To a solution of 807 mg (2 mmol) of the product from Example 7 in 20 mL of
dichloromethane was added 0.05 mL of DMF followed by 2.2 mL (2.52 mmol) of a 2 M
25  solution of oxalyl chloride and the resulting reaction mixture was stimed at room
temperature for 0.5 h. - -
In a separate flask, 4 mL (29 mmol) of triethylamine was added to a 0 "C mixture of
695 mg (10 mmol) of hydroxylamine hydrochloride in 22 mL of THF and 5 mL of water.
After this mixture had been stirred for 15min at 0 °C, the acid chloride solution was added
30 toitinone portion and the resulting solution was allowed to warm to room temperature and
stirred for another 4h. Water was then added to the reaction flask and 854 mg (100% yield)
of the desired hydroxamic acid was collected via filtration as a white solid. Electrospray
Mass Spec 419.3 (M+H)
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at roomtenperature. The solvent was then concentrated in vacuo and the
resi due was 10 chronmat ographed on silica gel eluting with 10-100% et hyl

acet at e/ hepnogigses provi de 1. 092 g (73% of the desired prousenisem a
white solid. Electrospray Mass Spec 404.2 ( MtH)
Exampl e 8

(cis)-2-[Benzyl - (4- nmet hoxy- benzenesulé%l% m no] - 15
cycl ohexanecar boxylic acid e same manner as described in

Exanpl e 7, 0.240 g ((cisp2-iBanayldA-methoxy-bepzenesulfonybramingl-e 6 provi ded

0.207 g (98% of the desg Oy@&%ﬂéeﬁvﬁdxglﬁc'aduﬁfhﬁiﬂmy&ﬂnde solid.
Electrospr?X Mass Spec 404 Heaers I—g 9,0.144 g (0. ¢
Exanpl e the same manner as eecfr!%m Efaxf\gle g (0.357 mmol) of the product from

enzyl - ( 4- mBxhmple- 8 pravided G50 gy(@O%ahDﬁd}e desired carboxylic acid as a white solid.
cycl ohexan 5 To a solution of 807 ng
(2 mmol) oﬁ%&%g%%s?%rgcomwgww 7 in 20 nmL of di chl or onet hane was
added 0.05 nL of DMF followed by 2.2 nL (2.52 mvol) of a 2 M 25 solution
of oxalyl chloride and the resulti nghraeﬁﬁdmgyn xture was stirred at room

tenperature for 0.5 h. In a separate flask, 4 nL (29 mmol) of
triethylam ne was added to a O [err] C m xture of 695 nmg (10 mmol ) of

hydr oxyi®ani ne hydrBrogediresdfer Measuring MMP-T- MMEG, sndMME- la,;nl@bmon Aft er

this m xture had been stirred for 15mn at O[err]C, the acid chloride
sol ution was adegdse3fhsaysQrd baskd off B dMUvhEOBE &"ﬂﬂoﬁé’;&ﬁd& SSBrhicd QuSiPhd! Ao Nas

al | oned to wa A for _anot 4 ter
was t hen adﬁ&ﬁ?’ ?W%QW@QIRPM&}?@g%"BQQ ﬁ'g{ %5’ xd)',n E‘ffop mg?ml\é%e
desired hyd¥iMPahi caasasher MMP9.(gelatipass |‘t6hi°}&§°séi ltgfin the rglepsepf a

El ect r aspr aubstrate pl‘etiast tﬁfmetcacts_gzok)mmah()ally with DTNB (5,5'-dithiobis(2-nitro-benzoic
18

Exampl e 10 acid)). The enzyme activity is measﬁk&sw e Eite ST cdlBUnBred . The thiopeptide

enzyl ”g{lhs&? @imaéig u fmFl]g as ﬂef‘;n 100% DMSO and the DTNB is dissolved in

cycl ohexane‘@QV‘bﬁ &és & %&3@:& in the dark 7t reomdeTRRRaEwe.o Both the

descri bed isnbsBatepidcDINByare 4liluted (togeaissr tordomM withtshbstrateobiefer (500mMs HEPES

Exanpl o8 REDYIS{&dmM TACH) befie usd. The siek iof efzyhay RQtitddowitl ashag bubfei(50 €

sol i d. mM HEPES, pH 7.5, 5 mM CaClp, 0.02% Brij) to the desired final concentration. The
assay buffer, enzyme, vehicle or inhibitor, and DTNB/substrate are added in this order to a
96 well plate (total reaction volume of 200 pl) and the increase in color is monitored
spectrophotometrically for 5 minutes at 405 nm on a plate reader and the increase in color

25  over time is plotted as a linear line.

Alternatively, a fluorescent peptide substrate is used. In this assay, the peptide
substrate contains a fluorescent group and a quenching group. Upon cleavage of the
substrate by an MMP, the fluorescence that is generated is quantitated on the fluorescence
plate reader. The assay is run in HCBC assay buffer (50mM HEPES, pH 7.0, 5 mM

30 Cat2,0.02% Brij, 0.5% Cysteine), with human recombinant MMP-1, MMP-9, or MMP-
13. The substrate is dissolved in methanol and stored frozen in 1 mM aliquots. For the
assay, substrate and enzymes are diluted in HCBC buffer to the desired concentrations.
Compounds are added to the 96 well plate containing enzyme and the reaction is started by
the addition of substrate. The reaction is read (excitation 340 nm, emission 444 nm) for 10

35  min. and the increase in fluorescence over time is plotted as a linear line.

For either the thiopeptide or fluorescent peptide assays, the slope of the line is
calculated and represents the reaction rate. The linearity of the reaction rate is confirmed (r2
>0.85). The mean (xtsem) of the control rate is calculated and compared for statistical
significance (p<0.05) with drug-treated rates using Dunnett's multiple comparison test.
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El ectrospray Mass Spec 419.1 (MtH).

Phar macol ogy 10 Procedures for Measuring MW-1," MWP-9, and
MWP- 13 I nhibifi These assays are based on t SHRIR of -a
t hi opept :]‘gg%}désglgr ates such as Ac-Pro- "Fcfis

Leu- @ y(2- mer capt o- 4- et hyI pent anoyl ) - Leu- G y- CEt by the mat ri x

net al | opr ot ei nases MWP-1, MWP-13 (col | agenases MWP-9 (gel ati nase),
whi ch r esuPpie-Tespamseralasiopsiies ¢ b epperatedmsing sudltiple S0 0yalues

col ori met rmlgg%mgrgcgm({és@%nﬁga}pé oPkiph2- Ni t 1 0- benzoi ¢ acid)). The
enzyne activity is neasured b he rate of the color increase. The :

t hi opepti de substrate is made up fresh as a 20 mM stock in 100% DMBO
and the DINB is dissol v@totedure forlBR¥suih® PAGCE IaRibitibAt ock and stored in
t he darg< at roomtenperature. Both the substrate and DTNB are dil uted

together to 1 mMMwi th substrate buffer (50 MM HEPES 20 pH 7.5, 5 mM
Cad [err]) bef oHsing96-wethhdack misrotiser plates; sachi weltireceivesia wlnﬁommpshwﬁwr (50

"M HEPES, pHTACE [rmiMekafinal €6ﬁ&nm§h&\2fﬁﬁm ho&.ﬂhlﬁ‘ﬁeoe i z 4ido Hﬁbun% q

concentr at The assa | b tor
DTNB/ subst ﬁ‘%& veFtol iRl eoTcRnt Ao b ang 1 L of tesy ompgpynd,solytion in BIMPO
reacti on v(finaheonoéntAfion 1pM, DMS@lcdndcheaﬂomHa)Samd ificubatedfor 10 fiitikds@k fsdbm

8" By ey S, e il i

i ncrease in

Al t er nat i veqngentgation 189 Eé@éﬂ?a‘ii’ému tberb&akmgm asshakerfor $sec: hi s assay, the
pepti de S u‘mé feaétﬁarﬁ@fﬂadl(&ﬁmauéd :mmﬁ %ﬂksl&i mnﬁ%rqomn&m the 9group.
Upon cl.eavage of, r at ewb% ﬁ/I\/P ores;:g% e that is
gener at ed 4R “P{ff%e&c%?."?ﬁ‘g’cﬁfa %5%71 léearlme epe fthelineighe 55say
i s run in ¢cdbBuedamlreprasdntsthg Sacidni|RES, pH 7.0, 5 mM 30 Caferr], O. 02%

Brij, f&5% C\/stmﬂeanw SRR BRI BhiAtHed B o0las) Vi ?neaﬂg&r‘.éng&f,fme

The substrate is di Sso ano ana ozen 1 n . |quots
For the  contrekmagis calgwated apd comppresioy satsticabsignificancy (p+D-MopGtdmger to the
desired comests rafes using Dunnett's Kioltiphs cohspanison RE Dosk FedpdfscTelatibhdhigy| o%h%e

gag;?rgltggg e rea@mon Fes‘{orggﬁ(f%%ﬂ%ﬁ %4%#%5%em%§% né) for 10

35 m n. HBRRar rageespigdr ease in fl uorescence over time is plotted as a |inear
line. 20 Resufto6f Mk hbsve mha:a:hhﬁszmﬂﬁr&&nﬁeqﬂﬁ%‘aﬁ ghd PRE de assays,
t he slope‘.(‘)‘}‘ the |ine |§P§ | .at ed f%? resents the reaction rate.
The Ii nearipipim qa{)wsz?yétaéeglgerb@nq ‘?M?‘Y-[ err] >0.85). The
mean (xsenTabiéItmmbmnntufMMPamdMal cul ated and conpared for statistical
significance (p<0.05) with drug-treated rates using Dunnett's nultiple
conparison_test. 19
Dose- r espoaipie | RN MY MMB-13L ngTAGEL pl e doses of drug
and | Jerrg val ues 176vv|th 95%gEl are eg_o,gmat edigfi ng |inear regression.

10 616 275 286 24%
25 1.ICs50nM or % inhibition at 1 UM concentration

)

" Pharmaceutical Composition

Compounds of this invention may be administered neat or with a pharmaceutical

30  caier to a patient in need thereof. The pharmaceutical carrier may be solid or liquid.
Applicable solid carriers can include one or more substances which may also act as
flavoring agents, lubricants, solubilizers, suspending agents, fillers, glidants, compression
aids, binders or tablet-disintegrating agents or an encapsulating material. In powders, the
carrier is a finely divided solid which is in admixture with the finely divided active
35 ingredient. In tablets, the active ingredient is mixed with a carrier having the necessary
compression properties in suitable proportions and compacted in the shape and size
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Procedure for Measuring TACE Inhibition 5 Usi ng 96-wel | bl ack
mcrotiter plates, each well receives a solution conposed of 10

[err]L TAGo bdsi8%8ex, final concentration 1[err]g/ m), 70[ er¢dtrussirsiro
buffer, pH 7.4 contai ning 10% gl ycerol (final concentration 10 mM,
and 10 [err]L of test conpound solution in DVSO (final concentration

1[err] M n f S t r 00
{enper at ur 6 SNl reacé@""ne"? aief Hblc el Rty Eftitn i o 58 b ent
pepti dyl suBuitable solid ?%Fm include, é%@@mnlmqalswnwboqpém] xmgwmmmm Itale.nd
t hen shaki ngugais, dacibsekdexufimstabels; gelatin, cellulose, methyfr&hﬁufdiélcﬂddﬁﬂn'c&bb

ftflethyl
Foe E?tcéﬁggéﬁﬁgﬁﬂnﬁ?lﬁmﬁ@&%?ﬁ%@&ﬂgw Ha 6 Sxhiten gm0t e e

is 5 cal cul aildqhid sarriersmay beiusedtin prapariog salntions, suspésisions, emulsions,Syeups
| t
| nearity Oknd BxifeAThe ABoThgreital OF Uit Wkakiod hf be nsbivby i %gdﬁﬁ‘%e”?

of the contr o) at e i C, conpar
si gni fi canc® harmageuticyl WFP‘%‘?‘%@Q“‘H carrier ety A% Wales: a1501ganip golventh & mixjure of

mul tiple cobﬁﬁrdr@ﬁmﬁae&iucall})meptﬁh@ilserfaﬂ The Rfifd bRfierC@in ddtain other gﬁﬂﬁfeat e

iaing " BupEaiaPa adlites Niy' S bt Eiifer.” biterty cerereavERo
matri x Mkt aSwegenars flavpsing ragents; isuspeading TAEHLS, th1ckenmgndgemso rcolors, wscosxty

phar macol ogiezal mmmi@mgsﬁﬁnre (o] I
pharaeo o h;?%at i S g aﬁ‘? S?miabf%@vaBlei fhcll aélflr

MVP. a
MVP- 13[ er r ] Paren ﬁbé?@?'ﬁ““"" inclyde watés ?Bmculaﬂﬂmwmns itiveg gs above, :. g -233
1612 gégllulose derivatives, prefetdble sodium carboX¥methyl cellulose sdhtion), alcbhdbs25

1.1

Phar rmcent | Capogi BehBhyd"aRbndis | i \RAIEAE MESIIL ern.. pivonls) aa P be
adni ni st®r edenivativey rang; oils fe. g ofreasionuted (991:01@0 oik and i asachiso oil).paFpe parenterale e d
t her eof . ThadminwtraBestie CatierCéun’ 4186 bEBah BRy eSiet JudH &;yx%leaze and isopropyl

Applicable solid c L.e an_incl ude pne or rmre st ances I SO
act as e\t %‘83&?@@%%8&# sl figuid, £ §°n§*8§1ﬂemhﬁgm§g
fillers, gl adiministratiomnnpr essi.on aids, binders or tablet-disintegrati ng

IO o N SR e O il o et
35 i ngfdi bIEQ% Sxample, dntramuscylag  wgppssitoncal or xuhcuiargous injeetionsy
havi ng t he Sesitessdutions can dwh@achﬂmimecprm%ﬂoh§l§ iOtalSddiniRiBirRidhl DR bé ittty
and conpactﬁgmhrarmgi%g@he povvders and tablets preferably contain up
t o 99% of the ac@h¢sompgundsi ofnthis inventionSmay &i| administertdcmetallye in thenformdef, af or

exanpl e, catgivenfidhaP fippdsitory ORI GRS $4tRA b3 fitrara or intrabronchial inhalation or

25  insufflation, the compounds of this invention may be formulated into-an aqueous or

partially aqueous solution, which can then be .utilized in the form of an aerosol. The

compounds of this invention may also be administered transdermally through the use of a

transdermal patch containing the active compound and a carrier that is inert to the active

compound, is non-toxic to the skin, and. allows delivery of the agent for systemic

30 absorption into the blood stream via the skin. The carrier may take any number of forms

such as creams and omtments, pastes, gels, and occlusive devices. The creams and

ointments may be viscous hqu1d or seml-sohd_ emulsions of either the oil in water or water

in oil type. Pastes comprised of absorptive powders dispersed in petroleum or hydrophilic

' petroleum containing the active ingredient may also be suitable. A variety of occlusive

35  devices may be used to release the active ingredient into the blood stream such as a

semipermeable membrane covering a reservoir containing the active ingredient with or
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sugars, |lactose, dextrin, starch, gelatin, cellulose, nethyl cellul ose,

sodi um car boxynet hyl cel l ul ose, polyvinylpyrrolidine, 'ow nelting
waxes an&vég#} &éhange resins. 5 Li qui d carri er spdFrgsP@sycd t n
preparin i suspensi ons, enul sions, syrups and elixirs. The

active ingredient of this invention can be dissolved or suspended in a
pharmaceutical ly acgeptable | i d.carrier, such as ter

sol vent, awHhQyt@camygy, ora mamﬁ(;gﬂtmwn%)ﬂxg AT eReTedisng %é’ﬁ&&w’% F%" o)
fat. The | kispwitinahe lilesararean cont ai n ot her suitabl e phar maceut i ca

addi tives such %(igﬁﬁrn "-ﬁ =

sweet eners, fl a%??%%ggg%ﬁ?{sl&d ﬁ”ﬂgén I.Ng, Sofé%t FF} paEem ng ag%\ét s cgf ors,
vi scosi ty TACE dependsns cenditions musy be sabiectiyely

exanpl es ofpd 'vﬁl‘:ﬁblbscﬁl%llvai nclude thé @éve@i@ﬁ of the dymh@tm:ﬁ raaxu mdrguas Satgeawn

col | ul ose. TPOTR PRy of fidareah) Teaiby il ety B8 ipRatd il Hoal domget o)

al cohol s kssmaédmdmmmgdmmﬁhbanompmwoh'ﬁimaﬁBdeGMmhmmmme
e.g., gl y??ﬁ:g}r;].gﬂ dErOﬂaF mﬁrg&éﬂ&% i/ feached dpLisS dé%ﬁ?s fo Wtﬁ&}ﬁ%{ﬁd

coconut ol arachrs or. parenter al t’i Ol’l t.he

carrier canasal,ss lw@b&?mb}ﬂ tion, will be deteppined) by the mnmagz yman
nyristgg e. paze@oh muﬁmcm&ﬁmﬁﬁauﬂrsabﬁaafbatea ahil Siahdfd meditalpristiples.

f
Sﬁgfﬁétteh?.”ial il ”ﬁ%ﬁmeesnc@fé“mﬁbibﬁr?% i3 s s o e BB can
be ut cdpsalesi Imsuch &mmmmpmposmnn isswbsdivitled in wnit dosp eotainingdppoopriate
Subout aneog@h&g@&éw&uﬁm bk nfic A0t FRPCAYR paa&fge@eo &tsn%tfafed

i ntravenou adm ni str, t|on
conposi t i oﬁxm grpacked P°W »vi %B‘Eﬁﬁ%‘i W"{gﬁ? Qr ﬁaﬁ@"éﬁ?‘? j‘qﬂlé’s
adm ni $3 er ¥He mc&@dageyfdm dahbe,ffor axatripla, a capsulc:ambnt itseliabr it uaﬂ&suhbor y. For

IaﬁrSnU][]:c F;{ ?%ngiﬁe "C ’YI)OUI’I%Q)l s‘%tch{h?al nventi on Igg?&%a; I():‘)nm.l?);t ed into -an

agqueous or - partially aqueous sol ution, mhlch can then be utilized in
the formof an aerosol. The conpounds of this invention nay al so be
adm ni stered transdernmally through the use of a - transdermal patch

containing the active conpound and a carrier that is inert to the active
conpound, is non-toxic to the skin, and allows delivery of the agent for
system c 30 absorption into the blood streamvia the skin. The carrier

may take any nunber of forns such _as creans and oi ntnents, pastes,
gel s, and occl usive devices. The creans and oi ntnents may be viscous
liquid or sem -solid enulsions of either the oil in water or water in
oil type. Pastes conprised of absorptive powders di spersed in petrol eum or
hydr ophi lic petrol eum containing the active ingredient nmay. al so be
suitable. A variety of occlusive 35. devices may be used to rel ease the
active ingredient into the blood streamsuch as a sem per neabl e
menbrane covering a reservoir containing the active ingredient with or
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Wi thout a carrier; or a matrix containing the active ingredient. O her
occl usive devices are
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knownlnthellterature /lhe—éesageﬂo be used in the

treatment of a specific pati ent sufferin &)r TACE dependent
condi‘t i on wm98/145e6 subj ecti vel y (ﬂtS&lﬁm e att endi ng PHyEHVEYI74§1705
The vari abl es invol ved incl ude th he dysfunction, and the
size, age, and response patt ent Treat ment—wH-t————
general |y bgmnhatis iclaivhedt W th smal | osages | ess than the optinmum dose

of the compound. Thereafter the dosage is increased until tTﬂmm,

ef fect under the circunstances is reached. Precise dosages m“"""mmc!l'
par ent er al ,1. A compansd having theforsdntaonchi al admini stration will* bé detéetnine
by the adm ni stering physician 10 based on experience with the individual
subj ect treated and standard mnedi cal principles. Preferably

t he pharnmaceutical conposition is in uni%¥dosage form e.g., as tablets or
capsules. In such form the corrpoB?-t—i-(m i NBIQH Vi ded in unit dose

cont ai ni ng appropriate gquantiti egNeA the active ingredient; the unit
dosage form can be packaged corrpos'zt_l ns, for exanpl e packed powders,
vials, anpoules, prefilled syringes ‘Gachets containing liquids. 15 The
unit dosage formcan be, for exanple™~a capsul e or tablet itself, or it can

gg the wﬁe‘%@ 91 Idlaotxgm?cuar}.? rrnox%f ar&ythe su onamx oonsulai%tlyoarnes b(;nr}iegztic(): acf1 z(lqcenf orm
carbons of group A where:

A is a 5 to 7 membered, monocyclic, non-aromatic heterocyclic ring having from 1
10 to 2 heteroatoms independently selected from N, O, and S,
optionally substituted by R1, R2, R3 and R4;
a -C3-Cy-cycloalkyl containing 0-2 double bonds and optionally substimted
with R!, R2, R3 and R%;
or -CHR3=CHRS-;
15
Z is aryl, heteroaryl, or heteroaryl fused to a phenyl,
where aryl is phenyl or naphthyl optionally substituted by R1, R2, R3 and
R4
heteroaryl is a 5-6 membered heteroaromatic ring having from 1 to 3
20 heteroatoms independently selected from N, O, and S, and
optionally substituted by R1, R2, R3 and R%;
and when heteroaryl is fused to phenyl, either or both of the rings can be
optionally substituted by R1, R2, R3 and R4;

25 R1, R2, R3 and R# are independently -H, -CORS, -F,-Br, -Cl, -1,
-C(O)NRSORS,-CN, -ORS,-C;-C4-perflucroalkyl, -S(O)xRS where
x is 0-2, -OPO(ORS)ORS, -PO(OR¢)Rs, -OC(O)NRSRS, -COOR3,
-CONRSRS, -SO3H, -NR5RS, -NRSCORS, -NRSCOORS,
-SO2NR3RS, -NO;3, -N(R5)SO2RS, -NRSCONRSRS,

30 -NR3C(=NR6)NR3RS, -C3-Cg-cycloalkyl optionally having 1 or 2
double bonds and optionally substituted with one to three groups
each selected independently from R®, 3-6 membered
cycloheteroalkyl having one to four heteroatoms independently
selected from N, O, and S, optionally having 1 or 2 double bonds
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,[Aetr:ormound haﬂ““‘\t\\M|me\r‘!Mme hydr o H!%“m ty and tﬂ_erlﬁngﬁW do

noi ety ar '8bnded to adj acent group A where

Ais a5 to 7 nenbered, nonocyclic, non-aromatic heterocycl icori ng havi ng
froml 10 to 2 heteroatons independently selected from
"N, O and S and optionally substituted by one to)threecgranps,cachy beledtedt ed by

Rlerr], Rerr], R errind dR#nymmR -aryl or heteroaryl as defirfed above,

C[err] Cerr]-cycl oalw Iy b&ﬁs&zﬁ“%" e bond«}st]lf g 51} n IIy

substituted err] and
Rlerr]; -SO2NHCN, S(QzNI@QBHéHQ@r §tra125t chain or branched -Cj-Z i s
aryl, heferoaryl, or QghRyRac Qfﬂl?&wo?- leach

shere aryi s phenyl 6F n4gRLEY ;edogltsoeahchiﬁw s CONLER

heteroaryl is a 5-6 nenberﬂﬁyﬂ;dt—%amnﬁamexﬂwﬂgﬂh&wsno)m&ckﬁs3 20

het er oat ons i ndependent |y r@ §§
optionally substituted by E‘% j: errk err g
and when heteroaryl is fus RP.VR Rﬁ.chQz 51{5htN92,ngs can be

optionajgy substituted b oﬂ@gﬁ
RFerr] iR%/err] Rl err] a%dm@es?%%ﬁwge endentcl%r] Efo a%{err -F, - Br,

-d, -1, defmed abovs) je§ mFm eyql?helwlkylasde
CR[err] -Jerr]-Cerr]- peaMmearﬁ(ﬁ)deﬁm&dMet]SW@ORs

XCiOSOQ([)erZr] CPQ(OR[ err]) OR L6 é&]ﬁs% ?mgé%%\(ﬁhg%kg{[err]

_NR[err]Rerr], -NRlerr] Cdﬂqﬂl}6)R-5Nl§WP]
-SAerrisNRlerr]Rlerr], - NONR?C(E=NRORRIRS, Jmcbmﬁ]or -S

et OO o Y Bttt when R and 2 e STy #@%ﬁ&m&*égﬁ °
het er oat ons i ndependeﬂqgttyer with the carbons to which they asecdttachegkcahfonm A15-70, and S,
optional Iy having 1 Opembeted 8dtfrafd ¥ tinsaturated monocyclic heterocyclic ring, or a 5-6
membered heteroaryl ring, each having from 1 to 2 heteroatoms
20 independently selected from N, O, and S, wherein said heterocyclic or
heteroaryl ring may be optionally substituted by one to four groups each
selected independently from R4; or R! and R2 together with the carbons to
which they are attached can form a 5-7 membered saturated or unsaturated.
carbocyclic ring or an aryl ring wherein said carbocyclic or aryl ring may be
25 optionally substituted by one to four groups each selected independently
: from R4 :

RS and RS are independently defined as H, aryl and heteroary! as defined above,
. -C3-Cg-cycloalkyl as defined above, -C3-Cg-cycloheteroalkyl as defined
30 above, -Cy-C4-perfluoroalkyl, or straight chain or branched -Cj3-Cg alkyl,
' -Cz-Cg-alkenyl, or -Cp-Cg-alkynyl each optionally substituted with -OH,
-CORS, -CN, -C(O)NR8ORSY, -C,-Cg-alkenyl, -Co-Cs-alkynyl,
-ORS8, -C;-C4-perfluoroalkyl, -S(O)xR8 where x is 0-2,
-OPO(OR8)ORY, -PO(OR8)RY, -OC(O)NR8ERY, -COORS, -
35 -CONRBRY, -SO3H, -NR8RY,-NCORSR?, -NR8COORS?,
-SO2NR8RY, -NO,, -N(R3)SO2R9, -NRBCONRSR?, -C3-Cs
cycloalkyl as defined above, -C3-Cg- cycloheteroalky! as defined

24
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optronal ly su gc@(d by one to three groups
each sel ecte “!‘!'J“M!“ﬂ ﬂll iﬁﬁ fromRerr]; -aryl or
het eroar ylwe -SJ err] I\PCCMSET/Iqlm)r .
-CONHSO err] Rl err] where R[err] S I -5-yl,

-SOerr]NHCN, -SO err] NHCO\IR[ err] R[err] or strar ght char n or branched

-Clerr] - 5 err

g[[er r} Clerr]-al kynyl or 2 ﬁ???%@isggf%ﬂe above, ‘SBZMCORg"‘
optionally having |I or 2 ddI(bNHS leac R” ispiot byrdogen, -tetrazol-5-yl,
substituted th - COR5, nl rfr??c _
a:JkanyI u O?[\emrr] -d err] d eré? per ugr ogﬂgy Sg&)ﬁ Br r?ﬁm@] where x
is . 0-2, -OC(ONR[err]Rerr], -COOR[err],

- ﬁg[\ls[r re ]rsr IR e ; r Hﬂ: dedgeh|SraigitcRain ]oRbﬂrnr:iued aﬂkﬂO&‘:ch&alkenyl or -Cy-
-N(R[err])SOerr] R er %%iky}ﬁ%ﬁf@{ﬁ?w]ﬁwﬁ;%ﬁah a}er FP% eg?] Scxz,gg;(s)al Kyl

as -Gl -€1 Cyrperfleomadlkyl, -

cycl oheteroal kyl as defi ”e@hercx 0-2 -PO(0R5)R6 a@e{(g)mggé@ or

het er oaryl as defi ned abov g‘#ﬁ% elﬂRSRE ; ?ngqus

or-CONHSO err] R err] Wnere
-PQOR(Err]9Rlerr], -tet raSOhNﬂsRﬁ NC@(,GNEEQ)BO@RGR[MEGONRSRG -C3-

AT LA e o s ARG S R sl o

Rlerr] and R[err] vc,-arylorheteroarylasdeﬁmbpw, -80pNHC@REarbons to
which they are attached cagoNM 5wﬂercR51snot en te

menbered saturated or unsa,&g&& ,ar omat1 c y’cI |m'zﬁetgr§vycl i C
ring, or a 5-6 menbered he & L{ON Iﬁ -$ONFICQNRR or -

het er oatsons i ndependent|y semamu fromN, O and S, wherein said

Four e !¢ of EUET gk phbiVl oFRipdifycBGRRY bR by 1o B R o

Rlerr]; or Rlerr] and Rler:ftad emﬂomleg!ﬁuphavmglto3hewmamms
carbons to which they are ﬂmm&ﬁﬁ&ﬁgrfmﬁﬁdaﬁ@m&gﬂu&ﬁglgrs%
car

unsat urated carbocyclic ri %@Y Ling wherein sai cyclic or
aryl %39( t*i onal |y substituted by one to four
6 cyclo:

groups Wach sel ected orR71sC3 alkyl or 3-6 menshessdoeyciohytefoatiyl RS defined
Rlerr] and Rerr] are mdemg&ently defined as H, aryl and heteroaryl as
defi ned above, -Cerr]-(err]-cycloal kyl as defined

above,. -(Jerr]-C erkiH cl ohet er oal kyl as defi ned
above, -Clerr]- pérA-l, whersaA ig/as defined abayieotan foimawithahe barhox hdjdcent to

-Cerr]-Cerr] alkyl,pe carborr Pg:/ansng the sulf ona?xﬂﬁ{i}l agoﬁrﬂm%&ﬁfgé’& 7-18

- C2- C6- aI kynyl each optiona bstitut

_COR[erP], -ON, - O O)Rrmbered kitpropyqlic ringjappipnallycenteining ancadgditional

g[[err} g[[err} al k]}llnylheteroatomselectedﬁ'omo S and N%%ﬁ $aid heteroc 6chcrmgmaybe

err err erfluoro er err ere x Is

-CPO(CR[err])CRFerr] E%l%gerdrtf)(aﬂ%% ?J"RL NR[err]Rerr], -COOR err],
- -CONR[err]Rerr], -SOerr]H,
-N
Aot Rer ) O B bbcen {5 PSBLR0h g sbove, <.

- NR[ er r3oCONR] er r ] R[ ercycloalky] ercycloiperoalkyl as defined above, -Cy-Ca-peefisorodlkyly| as

g5 o0 AnOve O Camiphi LARTRERARIS. RO TosGeplkend. g51G5CH above.
-SJ err] NHCOR[ err] oralkynyl, each optionally subsntuted withoBidios) calk g3, aryidxybei-e

[ hyrd
I_?[Ng[r re]r ri é( Qﬁr[?[ er/r] ;)%%Pm?&f{e?&? aﬁ?& &9 NMF&:EPP]%% 0 c%Ef’@'rl\c] NHCN,;

carboalkoxy and carboaryloxy, nitro, cyano, carboxamxdo primary,
35 ' mono- and di-C;-Ce¢-alkylcarbamoyl;
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5 R7 is hydrogen stral ght chain or branched -Clerr]- C[err] aI kyI
-Cerr]-Cerr]-al keny or - This Sheet Has Been Replaced .

h ti bt t ted th C]-I

S?Een&p, I%a@%f 6UC[ Zrlr] ualeky\rll\llyl -OR[err !l“lmmvﬁmw] ngijsgg’(l)?l-lﬂyl
-S(O[err]Rerr]

-OPQ R err])ORerr], -PO(CR[err]%R[err] OC(O)NR[err]‘R[‘err‘] -

COOR[ ef r], 2nopfifyl isom tereom -NR[err]Rerr],-NRerr] COR[ err]

- NR[ er r ] CO@rh cutically table salt thereof. Sqerr] N l ﬂ
-Nderr], -N(Rerr] )Sqerr] err], -NRlerr]CONR[err] R ﬂl’ ”m u"”llluiﬂl,rr]
cycl oal kyl as defined above, -(ferr]- C[ err]-cycl ohet er oal kyl ‘as HefS n&d

above, -ar or_ -

CONHS( er r #R[’gr r V\l/ﬁ‘re(r)%&gfm%%? g'fla"jsthgo r ogeﬁl%gp%eé%g‘%ehﬁ&l para-

NR[ er r | &( =1eylex e@qxpalyloxml@p ‘Rlerr]ORlerr],

-SCIerr]NHCO\IR[err]R[err] or - S er r] NHCN,;

(F)e{ Rl ]err] dl:?e[ mba]nydmﬂrmmrwblmmatwmﬂaislsmwu@ﬁbtﬂm&gfb ?)éog.h&id of: Rgerr]
err] an err 0 nmenber e

het eroaryl gr ougtrims)2rBBenzyld4-3ndisxyrlearanesulfonyl)-amino}- cyclohexanecarboxylic

sel ect ed i ndependent | ¢id §ydhamid S and optionally substituted

b err er or R7 is C3-C6
cg;c |R£)a|1R1/| (F){E 3 (%1 hﬁﬁ%‘fé&%ﬁﬁ@ﬁ@ﬁ%@}fmﬁbMmﬁwohexanecarboxyhc acid

above; hydeoxybthidd?- N- A-, where A.is as defined above, can form
wi th the carbon adjacent to the carbon bearing the
sul fonam do group, a non-aromatic fused 7-10 25 menber ed

het er ocycl i4e 4 method of indikiting pathoelogicalichangss mediatedibymadtrix metalloproteinases in
het er oat onggimahis dvlﬁdh@%h@ns& R EINrIMORS b PhaBihd xxbﬁécﬁrtf?&é’(fflc? tﬁcrﬁgéuﬁcw be

opti onal |y sed to a nzene ri
i ndeperid %ﬁ %f HB%Q&P’%{%’“%M@B"&%V@“MWEQM 1. 30
cycloalkyl or cycloheteroalkyl as defined above,
-Cerr]-d I in or
branched - err ﬁfeflgyﬁrﬁﬁklﬁ/{:lmmé[w e‘rﬁ"’%é’?‘r‘ n%xrgea ﬁt“W
al kynyl , eiwm JPlagpe Sormatiop, redue finftom atheyossiepotic

C[ err]- é:quc rupture, restenosis, MM@[tﬁédiite@ 6§téd>péﬁfa9 alhﬂéﬁxmat%@ ﬂi&eas@?&pmeand

¢ boaRox e} nelolt s o g Mhiobencsis, o mesptrasts. RRGRARG I 5

c ar boal
nmono- an d @stecrthritls, m[:%mﬂljm tis sepuerargliritis, corneal ulceration, abnormal wound

26 a'heSlitlg, Béte m%&@@‘@:&&n@hﬁ%&frﬁﬁﬁﬁﬁoﬁﬁ%ﬁﬁe degeneran@é cdttilage loss
phar maceut Ifml I égacce taple.salt .therg 2. ound oy di

to claim1l frapgatcIoit RFPTY, Qctﬁié"rlﬁlaﬁl‘&%%?ﬁa‘?fﬁhc nm%@@sgm, SIS Of
aryl oxyphennbs liver, glomerutaridiseaserof itledigieynpiemature rupturs of fotdl @fgmbranksaccor di ng
to claig 2 sbiiathedry bOeCabERe, f BRiddbtad GREReCONST Sting of

6. A method according to claim 4 wherein the condition treated is age related macular

degenerauon, diabetic retinopathy, prohferanve vitreoretinopathy, retinopathy of

prematurity, ocular inflammation, keratoconus, Sjogren’s syndrome, myopia, ocular
30  tumors, ocular angiogenesis/neovascularization and corneal graft rejection.

7. A method of inhibiting pathological changes mediated by TNF-o converting enzyme
(TACE) in mammals which comprises administration to a mammal in need thereof a
therapeutically effective amount of a TACE inhibiting compound according to claim 1.
35 : _
8. The method according to claim 7 wherein the condition treated is rheumatoid arthritis,
graft rejection, cachexia, anorexia, inflammation, fever, insulin resistance, septic shock,
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(trans)-2-[Benzyl - (4- met hoxy- benzenesul fO”BQe,}lac@J“ no] - cycl ohexanecarboxylic

aci d hydroxyani de, and 10 This Sheet Has Been

(ci s)-2- [ Rywmmbsdss- met hoxy- benzemum““\‘mm\i noJ - cycl ohex ROBASHLNGE i C

aci d _ hydr ox 4. A method of inhibiting
pat hol ogi cal changes nedi ated by matri x netal |l oproteinases in manmal s
whi ch conpri ses .adm ni skt at.i to. a nmmal_.i.n need thereof a .

ther apout | BRI Eheag St iBiotrdrcly ARERE of b RG] 2ol yesy inflarpmatory

i nhi bi ti ng bowepdiseaseardBiVdinfegtion. cl ai m 1. 5. A nethod according to

claim4 wherein the condition treated i s atheroscl erosis, )
at her oscl erotj c, pl ague, formati.on, reduction of.cor.onary, throbgtgosi s from

at her oscl erbt Ehgmm“ﬁ?lzfﬁﬁ‘g"?ﬁ‘qu“ﬁ“&ac @P“Mm Mi as,
i nf | amBt oreffeckivecamsonnt of a mineix 2Aetaliopndteinhserve TACE inhibdtdngoonipound actording to

angi ogenesic . tunor metastasis, tunor grow h, osteoarthritis,-

r heunmat oi d Fitis, septic arthritis, corneal ulceration, abnormal wound
heal i ng, bone di sease, proteinuria, aneurysmal aortic di sease, degenerative
cartil age | oss followi ng traumatic joint injury, denyélinating —

di seases of the nervous system cirrhosis of t |iver, gl onmerul ar

di sease of the kidney, premature rupture of fetal ne H,Hﬂﬂlm’ru'"l”

i nfammat ory bowel di sease, or periodontal disease. e m,
according to claim4 wherein the condition treated is age reél al ed® netcul ar
degeneration, diabetic retinopathy, proliferative vitreoretinopathy,

reti nopat hy of prematurity, ocular inflanmmtion, keratoconus,

Sj ogren's syndrone, nyopia, ocular 30 tunors, ocular

angi ogenesi s/ neovascul ari zati on and corneal graft rejection. 7. A

met hod of i nhibiting pathol ogi cal changes nedi ated by TNF-a converting
enzyne (TACE) in mammal s which conprises adm nistration to a mamrmal in
need thereof a therapeutically effective amount of a TACE inhibiting
conmpound according to claim1. 35 8. The method according to claim?7
wherein the condition treated is rheumatoid arthritis, graft
rejection, cachexia, anorexia, inflanmation, fever, insulin resistance,
septic shock,
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