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HETEROCYCLI C SI DE CHAI N CONTAI NI NG METALLOPROTEASE | NHI Bl TORS

CROSS. REFERENCE This application clainms priority under Title 35, United
States Code 119(e) from Provisional Application Serial No? 1688 d804303,
filed MarchWopY 0. TECHNICAL FIELD 5 This invention i PCuiuseesesd to
conpounds which are useful in treating di seases associated with

nmet al | oprotease activity, particularly zinc netalloprotease activity. The
invention is also directed to pharmaceutical conpositions co ) ‘ H "”m
conpounds, and to netho ' QIDF(F o el at egp’wmamm N’ﬁ
usi ng the conpounds or 'ﬁgﬁlﬁ%treggyé@utl ca ﬁ@fnﬁ%@?%ﬁ BACKGROUNR 10
number of structurally rel aﬁ@@%@iﬁm@ﬁéﬂéﬁﬂgﬂT@ﬂﬁect the breakdohR °df

structural proteins. These netal |l oproteases often act on the i
matri x, and thus are involved in tissue breakdown and renodel gm@@wwgw’""ﬂm
proteins are referred to as netal |l oproteases or MPs. There ax

different famlies of MPs, classified by sequence honol ogy, discl §%¥®*i n
the art. These MPs include Matrix-Metallo Proteases (MWs); zinc '
nmet al | opr ot eases; many of 15 the nenbrane bound netal | oproteases; TNF
converting enzynes; angiotensin-converting enzynes (ACES); disintegrins,

i ncl udi ng ADAMS (see Wl fsberg et al, 131 J. Cell Bio. 275-78 Cctober,
1995); and the enkephal i nases. Exanples of MPs include human skin

fibrobl ast coll agenase, hunman skl E 5! th‘gi Es% gel ati nase, human sputum

col | agenase, aggrecanse and gel a . NCEran stronel ysi n.

Col | agenases, s{ThisrapbYcation, claigyreivdtyaselea Mitler &, aimed eaEasNEsde 20198 Efrdnhiought
Lo be I molsabonk holfelisH doHld Nollgh/BY 3L BUBARLAGY, ofo. @ number of di seases

Potenti al therapeutic Indications o ors have been discussed in
the literature. See, for exanpl e rRduRIckBERADS 5. 506,242 (G ba Geigy Corp.)
and 5,403,952 (Merck & Co.); the follTow ng publ i shed applications: WO
96/ 060745 ( Bri t i Fhis Biventide Gshiiredtell th cordfBufdfa/ bR btk sEFDia teing YiseasddsDG4RD 275

(British BiQ,T ) WD 95/.35276.(British-Bio Tech [td.), WD 121
SEP 2004 vﬁ%fﬁ%’%’l’é‘ggﬁ%ﬁ%@@pf%‘g‘g}% zi g%?t%fﬁff?,‘fasf ﬁﬁ?"f%nﬁ?éﬁ&&%@)‘? 3%

95/ 33709 ( |direstedrip pharmRowivel)compyBitosy @aPrsing By cdnipoimdi and Tembthdds df YreativiD

95/ 26989 ( Mkabproteaire -

Opt hanol ogy) , 95/ 2%7@88‘& %%‘fﬁ( o WE@%@%&%&%@@%%&%@@@%Mi

W nt hrop), WO 95/19965 (G yconed) ,BAEK@ROUNHS6 (British Bio Tech Ltd), WO
95/19957 (British Bio Tech I 5 Ltd.), WD 95/19961 (British Bio Tech Ltd.),
WD 951 13289 ( ChiAr oebereaigrutidlly reld@ A8AlpoR3se Sffect ehe) hreab@vab608RBral Fl or i da

51157 Ve SRR 116 M B L
94/ 0019 ( Gtigseepreakggyoad serpdgling BPych prsteingiars refested td ds anejalloprteR P MBR3 ( Res.

Cor p. TECh_ I nc. )I‘heré’@e 8cbbra0BB ert Binlifids %FA@E,Q:laIﬁﬁe'a blytsgqu)ance Mna%'ogigc?&ed -
(Yamamouchl.%t;h Br I{]‘Iﬁs% at «?nt B 2282598 10 (Merck) and GB 68934 (British
Bi o Tech L™ & pthstehdee ‘éﬁ?’&ﬁ"@%}ﬂetﬁ Fapieassq (MMES) ping Feteligpratpases goeny o

( Hof f maté LaliRo otemprandEBodid4 mbilidphivdaienn TNFa Rawéreyg andnes} ehtadn-cdiobtfingn

Loy aha JEAsESS, ARARGRS, ARRlaLRDAGNTY ol 47 3T Lo B AP0 0
37, pp. 158ctpber( 199))and the, grkephslingfesp oBxaipplea of MMRsr inghedet human skip EfrotiAs:

i nhi bi tors chifEtndee hinhal BBt GibtbbRE SMidtihass, FmalphthiScollbbense, igdtec@ike andd OChi M
695: 117-214; osteoarthritis - Henderson, B., et al

Bi ophys. Acta, %glgng%{d . 1 s
DrueS of t §2aHgte g bpmeoipmelysin gGollsgpmasey, girpmefysin, aggrecanasepand glated lenzympt 1 x
Met al | opo otagitivagle $o be idypar@ht il MEQRInG the OFmpRniRldee @f SAneRF of HRes@pPy, Drugs &

Aging Vol . 11 ( 0. 9-244 ( Sept . 97. anmbers, A F . and Mtrisian,
L. M, . Review e}altehnél ?’nﬂéé%%ﬂe%t\lﬁsm%ﬁga}?? eofﬁﬁ@%@rﬁﬁvﬂgﬁenl\ﬁcbﬁsf%‘ﬁ?ﬂbetdlé‘i’rﬁ%@es in
Met ast asi s Segq for gramplee UNa PatantsCaiS2A2 (Qilat Geigh@drp.) 8@(51408,95p(Metk69 Ch Y ARk 20
(Sept. 199 Biowi@Ubiisnss Brpticahlis: MPOIdethshl BkiGPEBURLNERGS W Sk/cbed |

| nhi bitors ¢7B ga,g)gé 8t9||§é Cancer, Internat'1 J. of Pancreatolo~y, Vol. 4) p.
1101- 1109 (%8ySe ‘(f’ PR 4Priish BiojTech L.tdg WO 53576 {BeitishyBie Jesh 1% WS udi es
of the Effects of the Matrix thalloprqtei nase | nhi bitor Marimastat on
Serum Tunor Markers in Advanced Cancer: Sel ection of a Biologically Active
and Tol erabl e Dose far Longer-term Studies, din. Cancer Res., Vol 4, p.
1101-1109 (May 1998), and 25 Rasmnmussen, H. S. and McCann, P.P, Matrix

Met al | oprotei nase Inhibition as a Novel Anticancer Strategy: A Review with
Speci al Focus on Batimastat and Marimastat, Pharmacol. Ther., Vol 75(1), p.
69-75 (1997); the netastasis of tunmor cells - ibid, Broadhurst, M J., et
al ., European Patent Application 276,436 (published 1987), Reich, R, et
al., Cancer Res., Vol. 48, p. 33073312 (1988); nultiple sclerosis - Gjbels
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2 % 21 SEP 2004 WD 01/70690 PCT/ USOL/ 08783 bul | osa, fever, inflammtion
and scleritis {e.g., DeC cco et al., PCT published application WD 95/29892,
* publ i shed Novenber 9 1995). In view of the invol venent (r)é) Lé&

rret al l oproteases in a nunber of disease conditions) atte { SERPB been rmade
"to preparewl M ors to these enzymes. A number of sucRCTABINBIdrs are 5
disclosed in the literature. Exanples include U S. Patent No. 5,183,900,

i ssued February 2, 1993 to Galardy; U S. Patent No. 4,996, 358, issued
February 26, 1991 to Handa et al.; U S. Patent No. 4,771, 03S, issued
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et al.; and>EBR6sEkpomms), SV 9@&895%'5%513@1(!\@60114% ‘6@&5/199.@ (BstidbBidTgerst 12,
v L Fee o e s s gi U W
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pr esent |nvent|on rel axes to conpoun aving a st ture accor
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het er ocycl g&f 79&41@{?%‘%} ?’@:Bk'%iﬁw %—?gﬁ% H’irﬁql’& ]{§§T69 %P Ais a

substituted or Emmplimtorfmmmmdl, therapeotioy ases anEnﬂnlnbysahahalek'yéuniamdl ayrifivom 3 to

8 ring ao c % ?T@_t g to Rz

wher e) ?%gemt&u ﬁ@{S E{%ea ;L orl%hgn i At g&@y%%sngggg fot@%?%t%m%;\eg@&

het er ocycl &al Ry Pl hﬁﬂéﬂhg—fﬁ‘ﬂa&}-@&t 09%) r 15¢1§5-40% nesnast V\MP,ch E.te b, :Mféﬂx

het er oat oNBferadOproldnases L Fovi Tar ts for D%@e@ &AJcQﬁﬂQ a% R)GTh?Q? 08783
°

E) Eis s r co a

(q) 0 NI( R )%Ms‘dgeptaﬁg’) f&[ )aﬂdo U L6, Fe eF’é'es 8 7Prbef

| kyl | k trix Me bt zndmex Meesdesid; J. ofithk NatfliGahcer IastG Vo BX (Y1), p. 1260-1270
ﬁetgrocg&legfhrb inrp p " } B;;ﬁ o wlpbp | (F) X
I s sel ect eg fprorr?’lf)ﬂ;/ér)r(o%agn P%a% %M eba gtg'{hgb?%é 'E %’%iﬁm?oal kyl,
aryl, aryl &egsg Méﬂpcmﬂ%ﬁ%rﬁ%lrﬂ»lpallk%lrl10%964)’01&#’%1‘10“1!1@{“&106%L oal kyl ,
Cé =0 Rd tdizfnﬁt@)alcmgysm @gﬁ@)&ladtg@rﬁ'ﬂéa@df theSQ&RﬂMeWﬂ r&ez%e M@bztBﬁMar@fﬁc{%mt kvl
i ndependen sel.ected fro ro a et eroa

hal oal kyl , i‘%’l"ﬁﬁw ket B Véf‘%‘gﬂ"ﬁif S‘l%ﬁ”?’l‘ 5 “aff‘é}f’%tfﬂé’? X"ﬁéi“é?@%ﬁ’% and
het er oar yI dokey far Lnngé(-ta‘mdStRYze.si @lin. _CancdrORé&sqr Viol a4, g1 14 01-4 ul9e(Ma@r1998), and

\l;l\g subst bé u tlggmusggg nQ %yﬁldl l\ﬁc&% El\’rfp %%Oﬁétgl%}zrort] a!sJ.'gzhszﬁ'zgﬁna_?' a t]\Bve§ A;x)z'crc}gce?t oms of
ich 1 to 3 axe

Strategy: A Revzew wzth Speczal Focus on Batimastat and Marimastat, Pharmacol. Ther., Vol
75(1), p. 69-75 (1997); the metastasis of tumor cells - ibid, Broadhurst, M. J., et al., European
Patent Application 276,436 (published 1987), Reich, R., et al., Cancer Res., Vol. 48, p. 3307-
3312 (1988), multiple sclerosis - Gijbels et al., J. Clin. Invest., vol. 94, p. 2177-2182 (1994); and

30 various ulcerations or ulcerative conditions of tissue. For example, ulcerative conditions can

gen

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 °
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(Gr'Gis selected from-S-, -0, -NR)-) -C(RS)=C(R ")-, -N=C(RS)- and
-N=N-, where RS and RS each i s independently sel ected from hydr ogen,

al kyl , al kenyl, al kynyl, heteroal kyl, aryl, heteroaryl, cyZfldd&kj®+and

het er ocycl odNQW/?Omnd 15 (H Zis sel ected from (1) cycl eefrkgbi/and

het er ocycl oal kyl; (2) -L-(CR6R6')aR where: (a) ais fromO to about 4; (b)
L is selected from-CSC-, -CH=CH, -N=N-, -O, -S- and -S02-; 20 (c), each
R~ and R6 is independently sel ected from hydrogen, al kyl, al kenyl,

al kynyl , tero het eroaryl, cycl oal kyl, heter ocycl oal kyI

el Sgen, P e R e HPIEE. BUE 3 Si2 POTOub ahed st WO

hydr ogen, a9§¢2989heﬁlﬂfsmm;dwmmk,yﬂggs)al kenyl, al kynyl, heteroalkyl,

hal oal kyl , heter 0, and | qal and, , 25 CG--C or
-CH=CH, then R ﬂ‘?‘r;(xaleﬁ/V atﬁé%x’ﬁ‘elv%ﬁng%ft%@ ‘f“!ri}ﬂ/}r‘?f’r°@‘(‘s"‘sc5)“rﬁ§§ﬁ§°r WF@G eonditiegs, and
Ra' are i ndéeframtidate beersoidedd prepate iombitoycin dgerenzyalek yA numbeabf(ﬁ&yinmbﬁdri(atayl
hal oal kyls kgiiseoal et tzraﬁerExantiﬁ%Q& EYJIS pEY%E NG {%\é 91?@l iss e%el-"te I’OC Cf99§l ! kyl

or (ii) RBan(? R‘E et her e nitrogen atomn
bonded, j oi FP ¢ yo;urﬁ S¥ens plot 66355 1%%?5’51?0]911“%11/ 86 1891 ﬂqéiaetiRﬁyldIU%Praien@To

cont ai ni ng #7003, 1bmecBSerpteﬂgexa1t39n9338Q$ Widinflt 415 OB, Patet ND. 21783 K16t ﬁ!u@@MRVB
NRIOR9' V\/ner 168 690 2 004 PCT/ USO1 /08783
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each is i ndeﬁen A °k°nsef’t a&tg'ép?e}a’b tﬁ%ﬂ‘éé’@f‘i’n No {3 844&1’%’@?&711%
het er oal kyl 199ﬁdpwadamy1rs,t etealy Interrhagiore! Prteny Publieayied mlW@ l93/08090 qj’ueﬁdhkd/Maﬁm;i

-C(--0 -2 (¢8R r, from
selected froma c%é\}‘gﬁre\r%?a errq d }’%EQ]tN Hm?}on 99/19%1)6 lf'fheé %%’bﬁr ql’?.i %?981’5’ i's
i ndependent Mptkell gcale dnd Evrapday detonsfublicatignr yd. 49&666em}ﬂhﬁhedlél45gngtllz, 9y by
het er oal kyl Bedrett @apar yI ) cycl oal kyI het er ocycl oal kyl , hal ogen, hal oal kyl,
hydr oxy and al ko Né/’ cp each is indep endentl selected from
hydr ogen, al kyl) ngﬁw va’gf‘WWP ‘“hFPétttE"rsf)ﬁ‘FtRWmt%%FF dhiredling diggages related to
het er oaryl , umyepled aetelldpraiense dutivier. AihypadhOatakist) of MP irhibiprsthagstieBeprepiirddlithta e
atorrstqsmhicpg QN &Qd Qpm.an optional ubstltuted
het er ocycl i C rfﬁhﬁxogaéegfﬁ?ﬂ & trm'%yfd pf()lter?s'“ BHss & gﬁmllhl c W% " fo 3
axe het er oafspiate G'FthR@taH?RIOtFFSZaGtW@get her wit h the nitrogen atons to which
they are bonded) join to forman 0| onal Iy substituted heterocyclic ring
containing fromb5 to 8 ring atEMMaRY QETHEINVENTION 5 3 are het eroatons; or
(b) R9 and Ro’ er W th the ni n atomito which they axe bonded
join to form an %‘B ri“'8ﬂh°l“l%§°vé E)§?‘?ﬁ°ﬁ?‘%dvqﬂgfztaé°rﬁ%°§)t‘lnpleﬁ?rf‘ Rymetalifpmtssies @t om 20
5 to 8 ringwhitloas effctivhinctreafingoeonditiore cBarateizdictiyosxoast @etivity af thede' enbfmes. In
~CRt aR~3;)) degncugi' ”he\g%&@é’n?mvgrémgg}aﬁeglo n?aﬂlgs haéx%ggs g.l?é? %?%ﬁ'nt o?mellﬂa? {'\I)t:ed

from-CH ecte

-C(R)=C(R4")-, -N=C(R")- and 4 and R 4' eachls
i ndependent |y sel ected from hy H enyI al kynyl , heteroal kyI
het ero bcl%al ky
E

aryl, heteroaryl, cycloal kyl

X M
wherein:
(A) R!is selected from -OH;
(B) R? is selected from hydrogen, .alkyl, alkenyl, alkynyl, heteroalkyl, haloalkyl,
25 cycloalkylalkyl, heterocycloalkylalkyl, arylalkyl and heteroarylalkyl;

(C) A is a substituted or unsubstituted, monocyelic heterocycloalkyl having from 3 to 8
ring atoms of which 1 to 3 are heteroatoms; or A can be connected to R* where,
together, they form a substituted or unsubstituted, monocyclic heterocycloalikyl
having from 3 to 8 ring atoms of which 1 to 3 are heteroatoms;

30 (D) nis O;
3



(cr’cis fromO to about 4; (d) each R" and R'' is independently sel ected
from hydrogen, al kyl, al kenyl, al kynyl, aryl, heteroal kyl, heteroaryl,
"tycl oal kyl, heterocycl oal kyl, hal ogen, hal oal kyl , hydroxy2qnplEPaI xy; (e}
A is sel ec@gq’ (&9@ a, covalent bond, -0-, -SCa-, -C(=0-¢ 'QQZON(R'}-,
-N(R s)- an O )C(=0)-; where d is fromO0 to 2 and SCIUSMOBBISEP 2004
WO 01/ 70690 PCT/USO /08783 R' is selected from hydrogen, al kyl, al kenyl,

al kynyl, aryl, heteroaryl, heteroal kyl, heteroaryl, cycloal kyl,

het er ocycl oal kyl and hal oal kyl; and (f) G is -(CR6R s~)e_R' where ais
fromO to about4; ~ d "lS R t | ected from

hydr ogen, al kyI(FflaI@ggg?cgdgoﬁ&n?%&ép%%j bgeﬁgﬁ(ﬁ‘jb r% ',%?71 @éroaryl,

cycl oal kyl, het er o &DO@ JyiSO2-hmtl eCEBN(RIR| widrk R is seleedd dom, hydrbgenxalkygnd
aryloxy; and R' is _selected from hydrogen, alkyl, alkenyl, alkynyl

hal ogen, het er oal k<™ alaﬁ‘ﬁ?"iy;ﬁ?tera L %ﬁ&“@'ﬁl’oﬁ%}?a}kyby 1stgaqygl§;zpuq§,ndry‘l,

het er ocycl oal kyl ; aryldityl; hetrdarf?'and heteg@iyiatityl;i t h t he atons to which they are

bonded, 5 oin t OR j I tituted heterocycli in

cont ai nislng fr o(r)SFfs th] sgggﬁ%trrfé&g?y %ﬁ%%@ﬂ?@e@,g@mﬁe e%?‘f%?%ﬁr@?iﬁgﬁ’ aﬁg and R',
together with the apipiglhecpnyicheterteialiat eydroinlebkterpaytlnalind f or AR’
optionally substitutee)het ecRBNGRT ahd ng)ﬁﬁo,nmrglwgangygm&é 48 gndgﬁtg,ms of
which 1 to 3 are heteroatons; or an optical isomer, diastereorner o

enanti omer for For Aelécted(from lnwdrogenp Hiylvdkseylt dlloabl y@erbaliot, deloelif)) clsakyl, or

bi ohydr ol yzabl e anmiggrocyRRhRyY, a rarylmcﬁ,qwm@g%%-he@%ggygﬁ%rﬁ;ksgdm

i ncludes optical isonmers, diastereoners and enantio i ornul a
above, #nd phar mac &1 &bstifuted o wasbshuted sagnoeyclipheimgrariealiyt haing from s,
esters, and im des gtriagads of Wiidh 1GOPIROHAEGatths; t he present invention are
useful for the freatnent qf digease d 20, conditions which are
characterized by?u ﬁ‘{}?:ff:fgrf”@f“dg? %Sr'&%g's‘g%%f&'—tq(gi)f’yN=9(33()?“tS‘i ngl yNThe
invention further mheniRiemnd [RYaadbie etdobenddntlE AIRAA! ftdn0 Ridr6gAIINyS  al@nlhese
conpounds. The invepti till fuyrther proyide t hods treatment for
net al | opr ot ease-r elag(?'"e}'g’%ﬁ%" %Y lea?.H’ *BE‘PAEYEEGY%%%WEW@LYM@ NVENTI ON | .
Terns afd Defi niH)i &nisselegdFbre: fol lowing is a list of definitions for terns
used herein: "Acyl "(1Y0r cyefoitic QHM%" deSci@ndadi cal formed by renoval of the
hydroxy from a car lgo)xy?yicc g%j d7e|te.t§.§°, I%—EIC( =0)-). Preferred acyl groups
include (for exanpl®) JcERR VK whergtl , and propionyl. "Alkyl" is a saturated
hydr ocar bon chai n havi : C n atons, preferably 1 to 10, nore
preferably 1 to 4 car bgag ;.%tl_%)ﬁ%&éxo,&l%ﬁ‘g&’e" is a hydrocarbon chai n having at

| east one 30 (preferabfty dnisgelgiadiron L4onClaCHo iNTDOUS-eShasdeSQerd havi ng 2
to 15 rbon atons, preferabl ys2 ¢10,. nor referably 2.tp 4 ¢ on

at ons. %AI kyne" is a hgcgr(fé‘glr g‘oﬁn‘%:(ﬁ}‘ai Bt %@?nﬁe At Sefcétg tl%ghgy ?ﬁ%’f g%yg’bl y only
one) carbon-carbon tripl e dkemd anaByiyhvi org, 2 herodlkylc arlseant, oneyclogikdf er abl y
2 to 10, nore preferably 3.{Rch1aRiRbeat RGN nkdbxy Ak KEHLS. 4Qd al kyne
chains (referred to col] ect:i,vgf;?lg&’ TE 01 YQEE’ 5}8'04 V\%&%ﬁl?%go

PCT/ USO / 08783 d) R'is selected from hydrogen, aryl, heteroaryl, alkyl, alkenyl, alkynyl,

heteroalkyl, haloalkyl, heterocycloalkyl and cycloalkyl; and, if L is -
25 C=C- or -CH=CH-, then R” may also be selected from -C(=0)NR’R¥ .
' where (i) R® and RY are independently selected from hydrogen, alkyl,
" alkenyl, alkynyl, haloalkyl, heteroalky), aryl, heteroaryl, cycloalkyl and
heterocycloalkyl, or (ii) R® and R¥, together with the nitrogen atom to
which they are bonded, join to form an optionally substituted
30 heterocyclic ring containing from 5 to 8 ring atoms of which from 1 to
3 are heteroatoms;
(3) -NR°R” where:



as *""hydr ocarbon chai ns" may be straight or branched and may be
unsubstituted or substituted. Preferred branched al kyl, al kene and al kyne
"¢hai ns have one or two branches, preferably one branch. P%e;lfgéf_;ed chai ns
are al kyl . é’é’k&éém €| kene and al kyne hydrocarbon chai ns eaéh

unsubsti t ut 8lbstituted with from1 to 4 substi t uentPCT/UAMEN§783
substituted, preferred chains are 5 nono-, di-, or tri-substituted. Al kyl,
al kene and al kyne hydrocarbon chains each may be substituted w th hal o,
hydr oxy, aryloxy (e.g., phenoxy), heteroaryl oxy, acyloxy (e.g., acetoxy),
carboxy, aryl (e.g., henylz heteroaryl, cycloal kyl) heterocycl oal kyl,
spirocycle, amno, am d@ &Cynd R nesch k&a!ndepen@nﬂ)ke«ilutedcﬁr@mmydregen,amyyl

combi nation thereof. Prefegg C emﬂ?’ r I th th
propyl, isopropyl, butyl, vi ﬁgll W}@ @E ]ghQIP n%ﬁ g%’ir?re de M%?ﬁ

Also, as referred to herei H°t°r%f‘lk>'lMe%(("ohﬂ’r((}RWR'%\)le’éWéergr al kyne noi ety
(e.g., "lower alkyl") is a(,yhaglgﬁggmgb% of 1 to 6, preferably from1l to
4, carbog atons in the case of al kyl and to 6, dpreferably 2 to 4, carbon
atoms in°the case of al ken&Darfyisagiected Soma spyalsntbond and ANRGeyapdn r adi cal

havi ng a hydr ocar bon cha| N (i)Y hsdn RURARY Mﬂx@é I's an
al kyl or al kenyl (i.e., 'O(a)ljk)ﬁ(éﬁr -Oal k ﬁn%eaﬁsg%géﬁ%mfbﬁox@k}groups 15
i ncl ude (for exanpl e) met hoxy , “X80o 2lkymyh, &B’&x?etﬁﬁﬂkﬂl Ibotesorryl, eyaloglil, i s an

aromati ¢ hydrocarbon ring. Ar yietefob)mg)slkﬂ]’ ﬁalcsgamq&mﬁ(ylchymoxfy%@qu@k}pwﬂ icring
systens. I\/bnocycllc aryl ring n n at e rmn

Monocyclic aryl rings are al s§“§§f g?eac %g?gﬁﬁléﬁa?%ﬁdl 24 @g‘ﬂ’ygﬂl’c aryl

ri ngs cdftain from8 to 17 caraﬂ@wl,ata&uwl pretefoalkgb| haldlkyh 1121 Chsthaaurylat ons,

in the ring. Bicyclic aryl rings Cidnd H&erhd I ing is
20 aryl and the other ring |srbg OM cyc gaygﬂTm%gﬁgt%@%ﬁ%%gg%fE
Preferred bicyclic aryl rings "@’ﬂ%pfh{a%é‘r%b“ they 7l°1ﬁeﬁ?b@(nédm |0n@mlalf)’used to

5-, 6-, or 7-nenbered rings. Aﬁbshmfedﬂ@éiodyﬂyzrfﬂ@cdb%ﬂ@sﬁdxﬂslfoQ%nQ’étomsof
"substituted with from1l to 4%3 ituents on the ri
Vi

substituted with hal o, cyano, Hoh 10 B3 pier E’F‘S&QQ aﬁ%nd"g”g‘ﬁfy‘f”g'm no,
al kyl, Heteroal kyl, hal oal kyl theprnmyn ?.toras;d whiyh thay kexbpndedejoiarto dbaydnoxy,
carbanyl, hal oal kyl, nethyl en% i sub r. 25 .any caqnbi natl on
t hereof. Preferred aryl rings | ncl éﬂsu nﬁqﬁ{%@c%ﬁxm?cmam?% Mom%dt phenyl .
The nost preferred aryl ring Fagptems ofjwdic #eﬁﬁltﬁﬂrp\hgmeatgms,ms an oxygen

radi cal having an aryl GUbgtdnt R&Nbgefer With the th@éeﬁla)omtervﬁlicﬂrtlﬁﬁ(zrearfo}fcleﬁxy
groups include (for exanpl ea}gFenox » ne} th on(ﬁhe met hox enox
met hyl enedi oxyphenoxy. 30 ¥ onajly substitufe &E‘@W"ﬁm&mﬁm’@é{o@d

hydrocal®bon ring. Cycl oal k§to 8iring giemaofevhivhfrofr 1068 bie BeterodtehQaldky| rings are
nonocyclic, or are fusedE_s“pi ro, or bridged bicyclic ring systens.

Monocycl i ¢ cycl oal kyl Jgsi.cont ain fromabout 3 to about 9 carbon atons,
preferably from3 t@)7 Earmoncﬁf Bll?éq-AHG’\ whag. ring. Bicyclic cycloalkyl rings
contain from?7 to 17 carbon atons, %d)referably from7 to 12 carbon atons, in

the ring. Preferred bi d§cl¥ @ndMares CRapfently sipsted Bompré¢Eend-N-5-, 6 7 1 Y
. f 21 SEP 2004 WO 01/ {8690 iReibibdSaok 88783 o Hﬁg;gR used to 5-
6-, or 7-nenbered rings. q&ll oal kyl rings maéyi/1 Ze unsuggﬂl)tu B

substituted with from 1 t o™FNsuKaEe RiefndsRineachds rlnhgendwlalashttk@ﬂfromay be

substitesed with hal o, cyatnﬁnogéill katityl, Elﬁ&r@r Oak!hﬁﬂ , hIRbAMGH K ¥kt RGO, keto,

hydr oxy, carboxy, am no, ¥1 %lg}é et f)x%y teroaryl oxy, or an

conbi nation thereof. Pref ery 8 ?f@l 85‘1"{53? ey ngs include cycl opropyl,

cycl opentyl, and cycl off®@xyd is frorkifikedbowd; " hal ogen is fluoro, chloro, br ono

or iodo. Pr ef erred hal gpar uo e refer

typically are chloro a(rel(} i fjl{)?o Jngstet(.:gl adfpen%flt&o?%en?ﬁl—’gonbgwgﬁm’ ]@

strai ght, branched, or cycquieéylhydﬂwhr bowl, s tststoalkylt e chetaiobtyl, oneyclodlkyror e hal o

substitsents. Preferred ar}ﬁteg;c;dogk_{ﬂzhalf@g@gglw ,hy%g;ﬁn? { rred are C1-C6
Cl

hal oal kyl's; still 10 nore preferred still are YIs. Preferred
hal o substituents are ®uoh'ds slsetedsam evalambondpr, -BPaf-6(03d hal oal kyl i s
triffuoromethyl. "Heteroato@Ed)NE®")a -RIRH-Q88 INRSIIEOL, witfe LXRGRT S5 A G oups
cont ai ni ng noxe than one heteroatom nay contain different heteroatons.
"Heteroal kyl" is a saturated or unsatubated chain containing. carbon and at
| east one 15 heteroatom wherein no two heteroatons are adjacent.

Het er oal kyl chains contain from2 to 15 nenber atoms (carbon arid

het eroatons) in the chain, preferably 2 to 10, nore preferably 2 to 5. For
exanpl e, alkoxy (i.e., -Oalkyl or -0-heteroalkyl) radicals are included in
het er oal kyl . Het eroal kyl chains may be strai ght or branched. Preferred
branched heteroal kyl have one or two branches, preferably one branch.
Preferred heteroal kyl are saturated. Unsaturated heteroal kyl 20 have one or




21-8EP 2004 WO 01/ 70690 PCT/ USQ /08783 or substituted with from1 to 4
,Substituents on the ring. Heteroaryl may be substituted with halo, cyano,

"hitro, hydroxy, car boxy, am no, acyl am no, alkyl, heteroalk¥ hanaIkyI
phenyl , | oxy, heteroaryloxy) or any combi nati o ﬁgP _
Preferred ﬁgpg/gg? rings include, but axe not limted P@%M&h@8ﬁbllomnng:
50IS~IN~1I,N N O,0 N\ I N~ N~ M FuranThi ophenePyrrol ePyrazol e

i mdazol e Oxazole |Isoxazale, S 1 N\ /S~ NS/N-~N~"S/'/ N\ N1--~UN N-N
| sot hi azol e Thi azole 1, 2,5-Thl adi azole 1,2, 3-Trl azole 1, 3, 4- Thladlazole
Furazan ,S NJ S N- N ~ 37

RY is selected from hydrogen, alkyl, alkenyl, alkynyl, aryl, heteroaryl,

heteroalkyl, heteroaryl, cycloalkyl, heterocycloalkyl and haloalkyl; and
(H G is-(CR"R'*)g-R" where e is from 0 to about 4; each R and R'® is

independently selected from hydrogen, alkyl, alkenyl, alkynyl, aryl,

5 heteroalkyl, heteroaryl, cycloalkyl, heterocycloalkyl, halogen,
haloalkyl, hydroxy, alkoxy and aryloxy; and RY is selected from

hydrogen, alkyl, alkenyl, alkynyl, halogen, heteroalkyl, haloalkyl, aryl,

heteroaryl, cycloalkyl and heterocycloalkyl; or R'® and RY, together

with the atoms to which they are bonded, join to form an optionally

10 substituted heterocyclic ring containing from 5 to 8 atoms of which 1 to
3 are heterodtoms; or R® and RY, together 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;

or an optical isomer, diastereomer or enantiomer for Formula (I), or a pharmaceutically- -
18  acceptable salt, or biohydrolyzable amide, ester, or imide thereof, '

This invention also includes optical isomers, diastereomers and enantiomers of the
formula above, and pharmaceutically-acceptable salts, biohydrolyzable' amides, esters, and imides
thereof.

The compounds of the present invention are useful for the treatment of diseases and

20 conditions which are characterized by unwanted metalloprotease activity. Accordingly, the
invention further provides pharmaceutical compositions comprising these compounds. The

invention still further provides methods of treatment for metalloprotease-related maladies.

DETAILED DESCRIPTION OF THE INVENTION

I Terms and Definitions:

25 The following is a list of definitions for terms used herein:
"Acyl" or "carbonyl" is a radical formed by removal of the hydroxy from a carboxylic
acid (i.e., R-C(=0)-). Preferred acyl groups include (for example) acetyl, formyl, and propionyl.
“Alkyl" is a saturated hydrocarbon chain having 1 to 15 carbon atoms, preferably 1 to 10,
more preferably 1 to 4 carbon atoms. “Alkene” is a hydrocarbon chain having at least one
30  (preferably only one) carbon-carbon double bond and having 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
(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
6
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as “hydrocarbon chains”) may be straight or branched and may be unsubstituted or substituted.

Preferred branched alkyl, alkene and alkyne chaing have one or two branches, preferably one

branch. Preferred chains are alkyl. Alkyl, alkene and alkyne hydrocarbon chains each may be

unsubstituted or substituted with from 1 to 4 substituents; when substituted, preferred chains are

5 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, atyl (e.g., phenyl), heteroaryl, cycloalkyl, heterocycloalkyl, spirocycle, amino, amido,

. acylamino, keto, thioketo, cyano, or any combination thereof, Preferred hydrocarbon groups
include methyl, ethyl, propyl, isopropyl, butyl, viny), allyl, butenyl, and exomethylenyl.

10 Also, as referred to herein, a "lower" alkyl, alkene or alkyne moiety (e.g., "lower
alkyl”) is a chain comprised of 1 to 6, preferably from 1 to 4, carbon atoms in the case of

* alkyl and 2 to 6, preferably 2 to 4, carbon atoms in the case of alkene and alkyne.

"Alkoxy" is an oxygen radical having a hydrocarbon chain substituent, where the
hydrocarbon chain is an alkyl or alkenyl (i.e., ~O-alkyl or -O-alkenyl). Preferred alkoxy groups

16 include (for example) methoxy, ethoxy, propoxy and allyloxy.

“Aryl" is an aromatic hydrocarbon ring. Aryl rings are monocyclic or fused bicyclic ring
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

20  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
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

25 any combination thereof. Preferred aryl rings include naphthyl, tolyl, xylyl, and phenyl. The
most preferred aryl ring radical is phenyl.

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

30 “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,
Monocyelic 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-

7



| soi'ndol e Benzof uran Benzot hl ophene 1H I ndazole Purine Quinoline H N~ ~N>

~N>~~N", V' / NI V' S1 \ O- N~ N~ N/ H N Benzi m dazol e Benzt hi azol e
Benzoxazol e Pteridine Carbazole 9 21 SEP 2004 PCT/ USOlj Q83 ogps N ~ \ NaN

~\ ."~ N ~W%a'}5]/0650\ N~1 ~ N~ N iN/ ~N a/ NI Isoquinollne Cfnnoline

Pht hal azi ne"Wii nazoi | ne Qui noxal i ne 1, 8- Napt hypyri di ne ~PCTAUS01/0878%  \ /N

[ate N Acrl di ne Phenazine WO 01/ 70690 "Heteroaryl oxy" is an oxygen radi cal

having a heteroaryl substituent (i.e., -Oheteroaryl). Preferred

het er oaryl oxy groups include (for exanple) pyridyloxy, fuxanyl oxy,

(thiophene)oxy, 5 (oxazol e)oxy, (thiazole)oxy, (isoxazole)oxy)

pyr mi di nyl oy 5FPYSS ApEDkFed A dben 2ot7Hnemtsied| wpgy. G@loakylodngs may be

" Het er ocyc| wmibtthtéd ios sbstizatd! fnath efEbnDll tbi1IS Sbstidhts Gn Mthd 1 Bing WYeBAIRY1 NGy DON

atons and f a1 to.about 4 ( f er.abl 0. 3) heteroatons in the ring.
Het er ocycl 0{3111 .Elyi dr‘?lr?ggﬁgrcganr?b ﬁ(glr g?’?%ff""f .l’jlﬁié’f‘]ﬁﬁo}}}i?&‘flo §5% 1Y dFoX g carboxE
monocycl i ¢, 2mipo, edarhige.catyloky, ihdigwdrylogy, sphy conthiratian theredfi Pepfeanys bywithlkyl

Monocycl C gk BEREYSH § WeldobidSun Ly, from about 3 to about 9 nenber
atons (car b%%gand h&e}t gp;i‘l())ﬂg{t’o;'c fﬁﬁ’reggﬂ%ﬁ)@'fromS to 7 menber atons, in the

L1 " [{3 !rr'B p .
ring. Bicyclic hE&fRr gfcyelpgsal ﬁﬂu"‘i"i P30, bepmor ipdp.r Breferred belo ate freorb ewhlowst onrs,

preferably ahdbomb2mérepieRiredt1Emly ate BhlérD 8nd fiubf, esfiichliFniof, et er ocycl oal kyl
ri ngs containfr“lo{rql out 17 ri tons, preferably from7 to 12

ut 7.t rin . |
ring atons. Bicycfre eltsérsg?:‘gtt"l 4e 1°rr°?"f]|’g‘jg‘y Gprog syostisptef wilhonepr mgre pr i dged
ring syst entglo fbstifuents. e Brefsired ark i0g-Ch ¢ theloaiky noeel feafbrrediaf)S -CO ENGAIGR; &il)) 6- oOr
7-menber,ed rings.fu to, 5=, r 7-menbered rings. Heterocycl oal kyl rings
may be Jﬁs JBYE P 'é%%g Aredupsy l}afqglgg.l& anﬁedf}}abﬁi’bft‘?ﬁts&r%ﬂ}ﬁ@t@@ cherpsThsn t he
ring. Het erqeyphpaddidbalkPys ottt t uted with hal o, cyano, hydroxy,
car boxy, keto, thioketo,. am, no, acylam no, acyl, am do, alkyl, heteroalkyl,
hal oal kyl , phenyFeeEERGx 1P 3 BiFQeen SYltuGor gxyser sipB;i HeUPs Foniaininsabgre ther eteer r ed
subst i t uentlsteomtolmataycanit Hiffakithbterostorhdide hal o and hal oal kyl . Preferred
het er ocycl oal Ky lugLl ngs . the foll ow ng: H CO

CNH ~O r , NH Oxi rane %zlll ?LF% ngﬁ%(pg'{ ]én%‘guerﬁfg‘g%limé‘: ‘E\gé&mef’gig}ﬁgﬁ% P gy lggse one

Pyrrol i dP nehereatopigihasein pp tiqt-heter@tomis aseailiaseat. Heprddikyhdhainacratath, fonl® tchisof ane

4, 5- D hydr GhéméPaahs catbod-akl WQS@&?mmhﬁn,WCfemb%}Z 1350, g&QéreBﬁﬂyQ%Q 1/ 08783
For example, alkoxy (i.e., -O-alkyl or -O-heteroalkyl) radicals are included in heteroalkyl. '
Heteroalkyl chains may be straight or branched. Preferred branched heteroalkyl have one or two

branches, preferably one branch. Preferred heteroalkyl are saturated. Unsaturated heteroalkyl

20 have one or more carbon-carbon double bonds and/or one or more carbon-carbon triple bonds.
Preferred unsaturated heteroalkyls have one or two double bonds or one triple bond, more
preferably one double bond. Heteroalkyl chains may be unsubstituted 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,

25  carboxy, monocyclic aryl, heteroaryl, cycloalkyl, heterocycloalkyl, spirocycle, amino, acylamino,
amido, keto, thioketo, cyano, or any combination thereof.

“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

30  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
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
8



5 WO 01/70690 N C,NCN | ; H 4,5-Di hydr opyrazol e | m dazolidine I ndoline OO
~NH; HV NV i N~/ 1 / 1/ \ NI 0 2HPyrrole Phenoxazine 4H Qui noli zi ne
O\ OUI, , Pyrazolidine 2H Pyran 3, 4-Di hydro-2H pyran Etra dr opyran 2H
Chr onene | q/$40N0~OOIC)~JOHNNChrom)n o iyl

Pi peri di ne k‘/’t())r}.l)l%oﬁ9 ne 4H 1, 3- xazine 6H 1, 3-xazine H' FPET[USOLO8T83 N |\ ~]
N- - a~o Ng O 5, 6-dihydro-4H 1, 3-oxazl ne 4H 3, 1- benzoxazi ne

Phenot hl azine 1,3-Dioxane OC) C—~ C) ~S C- NJ J ~ S .0 Cepham Pi perazi ne
Hexahydr oazepine 1,3-Dithiane 1,4-D oxane Penem O ONN-ON/ONOI \ I NH
I NWHIT N CS .S O O NHz Coumarln Thionorpholine Uacil Thym ne Cytosine
Thi ol ane \ ©°F S{osipted witlnfiom 1 tgsybstituentsypn éhe rige. Hetprapgyhipaly oe substipuged iwitt dle,

Pht hal an 1, cjaroxitrb)ikgdexy] catbday ! dhi) goylentdN M QrefohikAoRAdAtkyl, phendthikoxd, / S NH

O O 1, 2-Bengzj,sot hi,azoli ne Benzyl sul.tam 1
ary1§xy, eteroaryloxy, or any cc}/mbsmatlon tg}ereo]f. Preferred heteroaryl rings include, but are

not limited to, the following:

H H H
O S N N N o) pe
v U U9 9 U W
5 Furan  Thiophene Pyrrole Pyrazole Imidazole Oxazole Isoxazole

S s S N S O
\WARR AL N_J €2 N

N-N
Isothiazole Thlazole 1,2,5-Thiadiazole 1,2,3-Trlazole 1,3,4-Thiadlazole Furazan

H
s 8 { M N

N N \ N’ N’
» w C[N"” w -

1,2,3-Thiadlazole 1,2,4-Thiadiazole Benzotrlazole 1,2,4-Triazole  Tetrazole

O o) O, 8. N
N N N N N
LE % e - W
1,2/4-Oxadiazole 1,3,4-Oxadiazole 1,2,3,4-Oxatriazole 1,2,3,4-Thiatriazole 1,2,3,5-Thiatriazole

Io\ N &

N, N. O
N N N “N N
- G G

1,2,3,5-Oxatrlazole 1,2,3-Triazine 1,2,4-Triazine 1,2,4,5-Tetrazine  Dibenzofuran

N, P N H
=N N NN XN S = N
o CUT o O oo

10 Pyridine  Pyridazine Pyrimidine Pyrazine 1,3,5-Triazine Indolizine Indole
H H
= o) S N NN N
~ NH Y / N m P /> =
N~ N
Isoindole  Benzofuran Benzothiophene 1H-Indazole  Purine Quinoline
N K
CLy O O O
ﬁ N N N/ =N
Benzimidazole Benzthiazole Benzoxazole Pteridine Carbazole



“Z1 SEP 2004 WD 01/ 70690 PCT/ US01/ 08783 As used herein, "nannalian
.metal |l oprotease” refers to the proteases disclosed in the "Background"
"section of this application The conpounds of the present t@gg #gpn are
preferably ti,ye agai nst "mammal i an netal | opr ot eases”, any
met al - cont al ‘Hﬁm? referably zinccontaining) enzyne foundCFhBﬁMBﬁﬁl
preferably manmal i an) sources capabl e of catalyzing the 5 breakdown of
col l agen, gelatin or proteoglycan under suitable assay conditions.
Appropriate assay conditions can be found, for exanple, in U S. Patent No.
4,743,587, which references the procedure of Camston et aI , Anal .

BI ochem (197 ﬁ4 \Nu Mescri bed by
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descri bed |atkoxy;ratyttx§>at ﬁi}tcoﬁiblibitioﬁ HleteBt) ﬁZ&@e%%%asméhhshst@aoﬁttoatyt incREP! 1 shed
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al kal i ne earth nmetal salts (such as magnesium and' cg cr un) and organic

salts. Preferred aniqnic sal Es i nclude thedalides Nori de
salts), sul fonzﬁ@s (L\ambox I tes,| ﬁ#bspha , and t I|k uch salts are
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10 prepare anyOH@BeAzddines QixetanegiAzetiving h@tmmwtmmge?yrwtldbhe HHndoleyr t her nor e,
it is recognized that the skilled artlsan may prefer one salt over another
for reasons of ubi | ty$, stabl fornul ©i on ease a Ot he |i ke.

Det er m nati on opt i miza®i on o uch salt Vﬁ withint NUrV|eM/of t he
skilled artisan'S practice. A "bicohydrolyzable am de" is an am de of a

hydr oxami ¢ adi&Pieolanait 2iDilolane @,3;DitRolanen 4,5-Difgdroisdxazolel 2,3 DthydrdiiRbdole

net al | oprotease inhibitor that does not interfere with the inhibitory
activity of the conmpound) or that is readily converted in vivo by an
animal, preferably a manmal, nore preferably a human subject, to yield an
active netal |l oprotease inhibitor. Exanples of such am de derivatives are

al koxyani des, where the hydroxyl hydrog@n of the hydroxami c acid of Fornula
(1] is replaced by an al kyl noiety, and acyl oxyam des, where the 20

hydr oxyl hydrogen is replaced by an acyl moiety (i.e., RC(=0)-). A

"bi ohydrol yzabl e hydroxy imde" is an imde of a hydroxam c aci d-contai ni ng
net al | oprotease inhibitor that does not interfere wwth the netal |l oprotease
inhibitory activity of these conpounds, or that is readily converted in
vivo by an aninmal, preferably a manmal, nore preferably a human subject to
y|eId an actlve netalloprotease |nh|b|tor Exanples of 25 such |n1de

o o . Y



30 ‘attive metal | oprotease inhibitor. Such esters include |ower alkyl
.esters, |ower acyloxy-alkyl esters (such as acetoxynethyl, acetoxyethyl,

“ah nocar bonyl oxynet hyl ) pi val oyl oxynet hyl and pi val oyl oxye%liyéEPe?@\%S) :
| act onyl est‘gél? _&such as phthalidyl and thiophthalidyl est®rs r

al koxyacyl bxy KPP Pest er s (such as net hoxycar bonyl oxynet hP€T/US01/08783

et hoxycar bonyl oxyet hyl and 13 1121 SEI~ 2004 WO 01/70690

PCT/ US01/ 08783 i sopr opoxycar bonyl oxyet hyl esters), al koxyal kyl esters,
choline esters and al kyl acylam no al kyl esters (such as acetam donet hyl

esters). A "solvate" is a conplex fornmed by the conbination of a solute

(e.g., a metalloprgﬁease in@tor) ar\g a solvent (& g., water). See J.
Honig et al., The[Vap Nostrgnd, 5 gt s D cty 53).
pharmaceutical |l y- ept abl e I ve@?&d"‘@or@g [ @@ti on
i nclude those that do not intRrfer&wth t bi ol oglocal activity of the

met al | opr ot eabePhilipRyrazele Inidazglidinedadolite,  @HiTamele | Phensxazine 3 c4HiQuinolizine

N, N- di et hylforrrarrﬂde and at hers kpown or readily_determ pedyby the skilled
artisan). The te(rjﬁ;‘u'ﬁopt i@ isorre@::j‘z"ster eoi ﬁjjer", aster eomer "
have the standar rt 10 ogni ze ani ngs ( 7 e.g. ~dEawey' s Condensed
Chem cal Dictio ] 3 )a 4. iLlustration of spegjfic protected
forns and ot her ger?l{?i%itz@eﬁggfs'%E@gdé%%%éa%nd?eg%yf"ﬁ%yr?rﬁsg}aﬁ"{hmr“ﬁ%nti onis
not intended to pe dimting.,The gpplication of other useful protecting
groups, salt f , tcmthwthe Llity of~the skil artisan. I1.
Compounds: 15 wj e nt@ i nyol Mes co o%nds of or/)ml a (1):
~R2H0O S~N~n R- ~ So G A ~CH2)n = X~~e'lg ) whereNR' ) R2, nN“A, E, X, G and
Z have the neanjngs des&hi bed ove. T fﬁl | ow n? rovi des a description
of particularly B’%ﬁ’f‘%rr OB o ¢Fi'Re4dINg,  Morpholingq 4H-1,$-Qxasie 8/41.BOmednet he scope
of the clains. R is selected from-OH and

-NHCH) ,preferably -OH 20 R2 is
sel ected from hydr.ogen, yl, al kemy | kyn t e oal hal oal kyl ,
cycl oal kyl al kyl, het er@g oal kyl a@:’;%r yl et Eﬁéﬁr yl al kyl ;
preferably hydrogen or yl, nore e ably o Nz fromO to
about 4, prefer Vit [ rably 0. _Ais a su ituted or
unsubst i t ut ed, %Jr%lg (r:fjlil-(lzjrgg e!ngc&({f?’?fg q%%ax'ﬂ%\vli: r}?@m@?% SP’§'§\°3§3W°i ng 25
atonms, of which 1 tqg 3 ri at ons aﬁe het eroatons. Preferably, A wll
containfromStﬁIB’s'ng at dns, e referf\)SG orL/L ri gons. Ais
preferably subst W{;‘ or substiutéed pip % i ne, raqucga yxan,
t et rahydr ot hi opyr an,” per hydr oazoci ne or azetidine; nore preferably
pi peri di e, t et rdepbaropyingrazioe Hexshydlogaspiod Hi,BPithiaam 1,4Miexenanalfdnesl y, A and R2
can together forma substituted or unsubstituted, nonocyclic
het erocycl oal kyl having from 3 to 8 irt% atdiglo whi lto 3 are 14 ,
21 SEP 2004 WO 01/ 7869¢, PCT/NSA /0 e%ﬁjﬁi ns. @rred_are those
rings as descrifjoen En A floeg not NBi ne Wi Rz grma@sg. Eis
selected froma Fent b < C, - alkyl, FC(=0)-, FC(=O0O0T-C(=0)N(R ),
-SOQz-, or -C(=9) N&@ “i]hla (gre err "enbodi%nt E ié‘”’[sel ected froma
coval ent bond, COo4mEry) Jplomaiphefinentiach o —dhymine . o Cutysive R3) Thiglare - S02-
nore preferably Eis C -Cs alkyl, -C(=0-, -C(=0Cor -C(=ONR)-. R is

sel ected from hydgogen, al kyl ). al kenyl ,o al kynyl g_het er oal Hyl , hal oal kyl,
cycl oal kyl , het ,@pl kyl m Yo a yI}I kyl, ha/er oarw
het eroaryl al kyl ;\pPeferably Rydieden oigt over . 10 ¥s selected from

hydr ogen, al kyl, al kenyl, al kynyl, heteroal kyl, , hal oal kyl, aryl,
aryl al kyl , heg,sDingdryH H-1doeid6ls OBKthdla Kid-Oxathidne 0B4-Bitiane hiedxatiyd@yryhdaahky| |
CCOR C(OOR4, C(ONRAR4', and SO2R4. X is preferably hydrogen, alkyl,

het er oal kyl, aryl, arylal kyl, heteroaryl, heterqarylal kyl) cycl oal kyl or
het er ocycl oal kyl ; nost prefer abﬂz/:g\w_} , hg oaNWyl , aryl, arylal kyl,
het eroaryl or heteroarylal kyl. dhat i vel %ﬁ% preferably, X and R join

to forma substituted or

o

1,2-Benzisothiazoline Benzylsuitam

11



15-unsubstituted, nmonocyclic heterocycloal kyl having from3 to 8 ring atons
\of which 1 to 3 are heteroatons. When X and R forma ring, preferred are 5
"fo 6 nembered rings with 1 to 2 heteroatons. R and R4' are %Eﬂaﬁendently
sel ected fraﬁ /édr ogen, al kyl, alkenyl, alkynyl, heteroal r?y1l , Yal kyl

cycl oal kyl e Qﬁ%ycl oal kyl, aryl, ar yI al kyl , het er oar y PCEf§01/08783

het eroaryl al kyl ; preferably 20 al kyl, heteroal kyl, aryl, or heteroaryl. G
is selected from-S—, -0-, -N(RS) -, -C(RS):C(R")-, -N=C(Rs) -, and -N=N-;
in a preferred enbodinent, Gis -S or -C(Rs)=C(R')-. Each R and R5' is

i ndependent |y sel ect ed from hydrogen, al kyl, alkenyl, alkynyl, heteroalkyl,
aryl) het er oar yIAs ussachesin, K'mammalien restallopsotyast orafeisyth theppretéaecsadadc;osthmlthast one
of Rs and R’B'acldgﬁ)uﬁ'&}’dé’cﬁ&%ftm BoalS:E F18E 8ldp¥n

sel ect ed fro cycl a,l k and heter ocycl oaﬁ%kﬁgm%r%cgé'%%&%g%ep%% R and
E-ML~ % lian mpetaflogro ?ﬁ“réﬂ%éﬁgén}zme@l-metam&meﬂ)abmzmc- NR' R-';

or E-M E dwmmng)@nzyramuﬂ—l)mnm} @eferabmﬁhmﬂmﬁ |bured capimwa%@alﬁmg%he

CRS 3RD:3 |s Y teroc referred
|(s wher eszw%r?sak@r‘;m (C)é ft""%}?@‘r rky ub st tf° y@ﬂa %‘]d‘ﬁeﬁuft& Shiss Bdr%bénb‘e‘ﬁ aﬂh‘@gﬂaﬁo Wien Z
is -L-(CRoRsy a@dltw@ qan bé fqynd, @ortemangiie it U8, PapmeNe rd:dB,§870) which deferdncdsshesel ect ed

f Egrcn:_ _C-C' préebtied bf, CawN:oﬁ\l' et al;, Q’nal B§che§1nﬂ9%9§§g% ﬁil"ﬁig 8%%&5@}%@%%%6?7;32 0-
or -S; m%°ﬂP%bér e’asarte H@etal BioghgmcPijopty: RessComn, (1984) B39 84HB7REee i s
i ndependentdsp KaigheCice et o,/ ONNSVyIToagerin-Ladblled lpeptiad foeSeabitirt dokftbous AL of

var ovy ' and A EEyRa b pBf L T BEitg s e (M Siesblie ey

i ndependentfPryaﬂh‘}’%iF&)@e fpregledoivp W thesp| srydturalRroteiss @e) efebesk, be osed.amys present
het er oaryl ,com, &Mhs: areSmQJeIf)?é?éfibl ﬁh*@’dﬁ%hst nﬂ%{l@f (galsé(éﬁzymég%a?ﬁé l§1¥1(L,-t:ontau}1ng

het er ocycl oal v@? cycl oal kyl prefera

het er ocycl &1 ?@gﬁl A FiEandy jstrichiggaey for exanipley hnnaan_ S(?,ﬂi(,l‘elyser Or-S@ﬂ:@FPblasit hen R
ma)é al so beombﬂmt e’dhel:j ﬁl?lrfy n%m@dh&e:aa oumetbermﬁm Eﬁﬁll(lﬁ)%alﬁﬁactlﬁlﬁﬁ okl

i ndepen rom oge eny a nyl, ha oa y
het eroaﬁg chrse E‘? tg“&eﬁ“ ters SPVI 'ffg g"é’i kG?la% '&eﬁ @Feﬁi‘,’fﬁm’éﬁ@?ﬂ’e ugsel i) RB
and Ra' tGg@"tTMéhe iphibiting hxtivityi dzfrthngmvenadummbmmm ot brudeneytacty ehidhosafieidl thg Oi n 10
to for m an g,%g eYcQHﬁé&ﬂthJdEﬁv?alﬁﬁ& ?{%\9?&/\&1&1 c ring containing fromSto 8

(preferably ring atons o romlto 3 (preferably 1 or 2) are
het er oat oms. \Whe “2°3‘i°]§ INPD RUyL ohetesepticyRgiradicalc prbptifuent o pllsyl ceriteleyoalial ect ed

from hydr Og&:lanemadaid}dlradladl K@d@h‘thent i’s' dft‘lldh)ﬂ genlﬂ £4119 208 bidtbin sB@ldﬂé’dléﬁb’&ﬂastﬁJe)ﬂ
het er oawl , cI .oal k ero re er abI y RO

and R9' eac?l nﬁ%nﬁ?‘ °°n t6¥ “ﬁF‘sT" atofRy %%“a*}‘ffﬂ%‘i"“%@’ef‘?r%b
C(=0) - Q(Cm'leﬂlbbr)amlb b |s fromO to about 4; b is preferably 0 or 1 Qis
selected froma ( ref er abl oval ent
bond. Each R aﬁ%ﬁkﬁmete?oq%gl g@% h?l i gg‘t?mcé'? Oﬂﬁr‘l om° mﬂ% é‘baﬁhﬁ SR

al kenyl ) aM§raxp amigpy pnd %@esremswylstateﬁebereoﬁzp yibllowingcdre abtkaplvisioned in the
het er ocycl adkitioh; hal ogen, hal oal kyl, hydroxy, and al koxy; preferably each

R is hydrogen an ' 1.S inde ent hydrogen or | ower al kyl.

and R 2)“ i) eacﬁ' %&&gﬁ@éggﬁf&gﬁ%w §‘g %E?gepo‘l é‘?}e ¥ hydrogen, al kyl ,

al kenyl , al kynyR,. Amite goapskathchedhtal sedrtion|bearig il double bedda@xcgpt, foxcwl&gahkyl and
het er ocycl oal kyl , ag,qdegl i) together with the atons to which they are bonded,
they jointo for m an ptl onal Iy substituted heterocyclic zing containing
from5 to 8 (prafdoinihpn gnediydmky, aming, eitemids atfichethioatpinglecanbin (eaceBt Wipreef er abl y
1 or 2) ar e het er awd ai®; enpd't&ﬁseir@l&tlta)éhég to a%l@ekéﬁl'bon %Eo\ﬂ zmdkﬁlt t‘ﬁfegq{oﬂs’are

cycl oal ox hetero g oaI kyl. Alternatively, Z, .together with
the nit ogen at om?‘efr@ T athﬁtér)‘?cyér"é‘kﬂélﬁ@ed j 0| n to form an optionally
substituted hetér diy;tmky,mntmng 2D lafdchddn@a Edrkdiitiat A1 s & haiodnPiBcrRf tovhi Ch
from2 or 3 are hgteroatons. Alternatively, R and R', together with the
nitrogen atomto V\Ehl ch they are bonded, join to forman optionally
substituted het &r &iygtory.eminomy awidn bitcked it darbomthbt diso hes alplogénaittadhbdto®. or 6)
ring atons of which froml to 3 (preferably 1 or 2) are heteroatons. E -M
13 13 , , 30 Wen Zis ~ 1. (CRR)~ A -G (referred to herein as Formul a
(A), 8 and Mare independently selectzd from-CH and -N-; preferred is
where B is -CHand Mis -CH L' is selected from-S-, -0-, -N(R") -,
-C(R4)=C(R 4')-) -N=C(R 4)- and -N=N- [preferably -N=C(R' 4) 16 ,. 21 SEP
2004 WO 01/70690 PCT/ USA /08783




or “C(R 4)=C(R 4')-]. Ra and R 4' each is independently selected from
_hydrogen, alkyl, alkenyl, alkynyl, heteroal kyl, aryl, heteroaryl
'%ycloalkyl and heterocycloalkyl preferably hydrogen or Igﬁe Eﬁ cis
fromO to aaﬁﬁwﬂ’ preferably 0 or 1. Each R' and R" er ntly
selected fro d?ogen al kyl, al kenyl, al kynyl, aryl, hBﬁBF@HNEVB

het er oaryl , cycloalkyl- het erocycl oal kyl , 5 hal ogen, hal oal kyl, hydroxy,
and al koxy; preferably each R' is hydrogen and each R 3' is independently
hydrogen or lower alkyl. A is selected froma covalent bond, -O, -SOf.,
-C(=0) - -q:Q(Rs) N(R s)-, and - MRSKLQ mﬂemMyA s -0,
.S, soz- % e“twalN(angaableaﬁNa m(aReatigyicsatOformedhay mypeiceteahl y A i s
-0. dis fhydmcﬁm’c ®r ZarbdRylse acsa) %ﬁiuﬁCJer anoQWsEIYﬂfrﬁgﬁﬂ anﬁlbka{é %10anﬁhésenyl

al kynyl, ar eroal het roar cycl oa

het )ér )c/)cycl oa+ hﬁgﬁégﬂ%{é?ég 1 *kre °"\5? L %% B & %“? Wﬁ)élfl %%F%y¥uh5watwpy| G

is -(CR 6R 81/0? 97RIchngton st 41y, @nblﬁhetdcﬁegﬂ@mher 14, 1987 éfcefpalatey 1Y rOferehce 15@@,!11 R 6 and

R6" is §n I aIk k |,
degeddedtibiic %Qﬁlﬂg tﬁer O;l?{tgglosgﬁ%:('e%c% alé)éodl Eg%’taﬁswgll),oégy

aryl, heter L%I het eroaré cyc erocy ¢t
hal oal kyl , Bﬁv Rosarth mgtdsalfs Gmeh ﬁrrymxsyxm B peleiiarh) gndetagdmﬂ&ltﬂ Preferteddr ogen

and each Rabfonics sdl9 0RPRACIARS 1M1ty ERACHs QhtohANEE:A F%l;/orlacﬁ% +a§bo glaﬁﬁt gf‘yf rom

hydr ogen, Kk al kynyl , hal ogen, heteroa yl, ,
heteroaryllkt%%?8 Fﬁ&ﬁﬁgﬁd heterocycloalkyl preferably R' is |ower alkyl

or aryl. Altern8uihselsgre Relbumiettond by fh@gﬁtlhﬁirtxs% tand tHaQkiAEOMFEsah Gs MM eh t hey
are gfgf#ﬁg»frap%w R Bl U WAt B8 L RGO E it
(preferabl yhet theyskilled aﬂ@a@@asheqe@r 9%& %ﬁ@verﬁdnt)%m‘nfat reaminy of RIBilancst4Mility,t oget her
with the atfasmlation Wﬁb @hd tﬁaameamteaﬁﬁm, anli Qbﬂmitzﬂmiqu%&nsaﬁp¥5| NoleF:1} Ehsé
substltuta% AR Plel L contalnlng fromb5 8 (preferably or 6)

at ons of 10 to %ﬁ éﬁ19°1 or 2) are heteroatons I'1l1. Conpound

Pr epar ati on: Thé (bmhpdmlyd@leoimlﬂdn'as laf) \amitde ofra Iﬁjafcbx&mﬂc Bﬁ@-&ﬁ;{&ﬁhgt)@b ngta variety
ohoP" Scs il RuBkS Ll AL LR 15 b RUERRL WA A BB e ©f

the invention aré& known, na nown e
avai |l abl e. aFfa/rl%QbeQaiaqn;pomdefoemaw ws4dily Fromestod irevieke by, pi lasichal, prdférably @l | owi ng

general readinQl B60PIRSably BNRmtEn SLEHR, Stouyﬁlaq ahQactivd ]ﬁ%traﬁ%tr&eagp CuigRgt 1 on

schenes doﬁpot necesigrllg correlate to e respective used to
descri be t FATRIEs F e flerivaifves gre afigrypmmdss, IW’f@@n‘b‘bE}th@iﬂ gelil of theor

ﬁx an;ﬂ e, Ribydroxafnir avid oi‘f(ohl)ulai(nai‘s réjﬂﬁcedflﬁp&u%@ﬂhoib@?mﬂ?ﬁﬁ%ﬁgmﬁ&l hde e R
ere). e the.c s of the present invention
hre st ol ‘fﬁ*”?fhﬁ‘é%?mﬁp@% VRGBT 5, Ser h004

PCT/ US01/ 08783 G hirhydrobygele hydrexy~iguide" ~igiam itdide @2 By@MeniQadd-Botindga S1b O
~0 ~~8' R~ pdtalloprof3fe inklifitor tHat does notTRRridYe vs)ﬁﬂ%e%&al%p%s“nﬁi@&ory 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 @
is replaced by an acyl moiety (i.e., R-C(=0)-). _

A "biohydrolyzable ester" is an ester of a carboxylic acid-containing (i.e.,, 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

13



"Retone Slla is a comerciall y avail able material. Upon reai éﬁn

S1d*~.S.R- HOO ~~S' R~ p2 --~ ~2 S11 ~ S1Ig OHO ~ON.S.RL ~ . R~ pz HO 2
1~2 Nz R S1h S11 OHHO .~ ~.S.R- 0z N~2 R S1J 5 10 15 In Scherrel t he

phosphonat eg’?ﬂﬁf is converted to unsaturated ester Slc 4 ood

yi el d. Hydr 6"{?% s of this material under standard coR§T{UstiN§783r OVI des
am noester Sld. At this stage substituent R is introduced in the

sul fonylation reaction to arrive at a convenient internediate Sle. |If
necessary, a nore elaborate R substituent is introduced in the sequence of
several synthetic steps. The Boc protective group of sulfonam de Sle can be
r enoved undé"rpr"@ﬁ’ﬁ'a?“?‘?néihy%l gstesy aioyplsylegtets.choline egiers aplratigl atiyhoginandkgbest er
Sif. The es&ers(@bmacdﬁnladme&yp@mpund can be hydrol yzed under standard
conditions to pr od, At this stage the RZ substituent of

an no- S
the pi perazine Pg‘éﬂé h Bt Bn‘f °xbi§%‘“ﬁ‘l ¥ d thee gomehiRptien 20fy ar ol (o8- 2
condi tions. mérﬂlmsrotqasaohlbm)samdfa somente.g.y watadyl Bl Honig 3Cll, Thd Vih Neda@t i on,

car banoygat ' or. d yiel ds
of the %/gr %}Q&é;&rsﬁ%){?g 1 C ag?@(lggﬁe;ﬁh%%ﬁcwgw Hoi‘é?"a?ﬁ%df’&“?%fl%ddf"%fﬁ@ est er
functi onal iPyh léfm‘gwq slyde those Hhat darmgbintefro oith| the binkigibalbaitivitilvé teet hy|

ester Slh Sﬁé’téll&@ro@e‘ise&rﬁibﬂﬁﬁ@ £| n{vatbﬁteﬁfaﬂad'aéttlg aedd, W dﬁ'b{é?l]i h ﬁ-ﬁa?hllge];] B

E;g:gislma?n qu %Pﬁrﬁ?fgﬁ' dﬁ‘i"%‘g‘? Q’%"rfg]:l’@gfl‘ﬁr‘]'é@bz)gd?ngaﬁ;/gr2gam c acidin a
singl e step. ATheterad fopebal isotnbr!, Bkdoasybi' Candidiagiaoh@" hidNed Qi 40

Wt an T pPetatd Al (o6f G iSieh dndateCbiml Dby YATRAL Brotect (v
group. Protibestretian of spagifts pagedteddomerand nthethderiastived of. the cdagiounds of the irstabut yI
01170690 Schoms 31, SEbIBA0LO Bing 117 by o HpPRERI Bl -

~ X+ 0P S, Rioxis @5thindhe abdlity oftheskilled agtispp. + + ~ OZR HO O ~. ~ R~ HO-~ O
NS R 2 ~p2 ¥ Hnfle S2f S2g In Scheme 2, the ketone S2a is a

comercially a & material. Upon reaction with
15 The subject invention involves compounds of Formula (I):
0O _oH
RPV o )
R‘/U\}/N s([c;)\z
% (CHZ)H
E
@

where R', R%, n, A, B, X, G 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.
R is selected from -OH and -NHOH, preferably -OH.

20 R’ is selected from hydrogen, alkyl, alkenyl, alkynyl, heteroalkyl, haloalkyl,
cycloalkylalkyl, heterocycloalkylalkyl, arylalky! and heteroarylalkyl; preferably hydrogen or alkyl,
more preferably hydrogen.

' 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

25  atoms, of which 1 to 3 ring atoms are heteroatoms. Preferably, A will contain from 5 to 8 ring
atoms, more preferably 6 or 8 ring atoms. A is preferably substituted or unsubstituted piperidine,
tetrahydropyran, tetrahydrothiopyran, perhydroazocine or azetidine; more preferably piperidine,
tetrahydropyran or tetrahydrothiopyran. Alternatively, A and R? can together form a substituted

or unsubstituted, monocyclic heterocycloalkyl having from 3 to 8 ring atom of which 1 to 3 are
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phosphonate S2b it is converted to unsaturated ester S2c in a very good
.yield. Oxidation of the 5 heteroatom X (X = S) can al so be acconplished to
‘provide X = SOz. Hydrogenolysis of this material under standard conditions
provi des am noester S2d. At this stage substituent R is 2t 36ddWad in the
sul fonyl at i YR UEWR i on to arrive a convenient internedi aPETERes/0878
necessary, a nore elaborate Rt substituent is introduced in the sequence of
several synthetic steps. The methyl ester S2e serves as a convenient
internediate in the synthesis of hydroxam c 10 acid S2g. Thus) treatnent of
S2e with a }l%asi c solution of hydroxylam ne in nethanol provides the

cor r espondi T FHPIE 0 ke are thaseiringnassiessybed v A dogs| notyombing weth R? totfbren a
carboxylic S can be transforned to hydroxam c acid through the two step
transformation ijwol vi 1) coupling wt n rot ected form of

hydr oxyl ani ne, aﬂ]nla S%c{e?grﬁﬁ\?éfwag@gt 1?°ﬁg %’Fogbgtfggggr%ﬁ@@PPM@W@% oups
vel | known ¢mCHSIN@NE In( epreferrdiombydimertnis skledtad] fromt € cévaleattpohaliayey, bylisi | yl )

200 PeT) o0k 9758 00 0 P N R g R i ol R 0 o

Bac Bac S3a SRR a o R ~ R~ ~O~S HO~S --. 02 ..--. Oz H S3d S3e
HO. N N. S. R~ ~ NR? .iﬁﬂeaed-lfrﬁn %@eﬂ ah@’ Nk&yl?aﬁcyﬁg% HeteMVa 11%&](},1?%@0;@1 53g 53f
abl e erial.

I n Sch th ' S ||
St andar 0 colfTTREE 2R 5 SN et AL aoill; ety dessb Atiang ot hy!

ester S3b. Mylthis stage substituent R is introduced in the sulfonylation

reactiongto arri C rent iLnternpediate 3c. Jf cessary, a nore
el abor a’?g R sutgg?sl ?%eec?lefi ﬁ@ﬁﬁﬁ%&u@gﬁ" ia{rllzglfyheau?'@gluglﬁt&r@a L -B@?ﬁ@?ﬁ@g‘ym hetic
st eps. The %@Nkff d:egbelawe lgtepgplafﬂ, s eptcfoalivpini g_m@&mm moym,rm(engmndert
condi tions ]S e ‘| d. e ester
group of this corrp’gundo?:fgn bl%a&ﬁ%cr% &g%ggﬁ’%ﬁ(gé?&%?az‘%g&g%%g%ﬁ? ﬁ%rﬁasrﬂt o]
produce ani stsroaiabyBasloalky! dr héteroaytlanjieylitrivet fREFershlp alkylf hewralicarglf arylbikyl,

Pl perazi ne mietdaBE heRoRNafk) A%mht%l&,chq&'&%ﬂraplgaf %nﬁ’l% 103”@{1 Oa(r)]stlbsﬁt%{%g Li1ons,

Thus, reactions of reduCtive am nation, acy

car barmoyP at PgTpstitded. fongavelic hsisrosyrpalkyldaving fipmt3 198 Bnglatimssaf|whichri tgdae yi el ds
of the tar geteradmnsoWHeh X ati B 064 8 hinS3FeferliaROtdls h&éxﬁ&wﬁﬁfﬁ vih 1R ester
functi onal iﬂe)érogjom?Bg | eads to the target carboxylic acid S3f. The net hyl
ester S3g serves as a convenient internediate in the synthesis of
hydroxam ¢ 15 ad¥dnd38hare iftlapsnderitly seléosafiomdiyd:55g, alkyl,hikanyhaskiysyl Seletshlican of

hydr oxyl am i r.r ondi ng. hydroxam c .acid in a
oot e st opaatdl SEbIRI Rl RTE s Y BIRORT oA O TRIRT oG | e
hydr oxarfPc ek deterpeliothgrylion beterggeylst ep transformation involving 1 ) coupling
ith an O prot f o hyeslr soayh am ad movah_of. ; tect i
wi th an O prot e geeidcrlBoRf-s ! Wéﬂbfif@(g%eccgﬁljt, %C(fg@”gae’dﬁ%ry ; lr[.gﬁ:gfg{géa ective

group. Protective grpugs V\B|l kn9vvn In ‘ utyl,
tert-butyl FHvedmALG isyP-jor R ITERIs cBrch B and B is independently fedscted fipw hydr@®n, = WO

011 70690 2 LalisERUARATLT ookt hokRBSE FHSRS! ﬁﬁametb@geﬁs&ﬁ?grﬁgm}lgg{ ease

yi el d of deqsi redﬂfroduc,t. The s l'ed artisan Wl recdgnize I ci ous

choi ce of reAfpantR andR] iskyfkregen, soe preferphly bath arelydrogeran | nport ant component
in any geccessfu isSyddchesism dpRbMEA @ iHeRbcRioatPl | FRERGONM LNRAS, HiC- 1S

routine. Thus.,the skilled artisan can nake a variety of Cconpounds using the

u
gui dance Of?&t e\sche1mes above. 5 It is recognized that the skilled artisan
in the art of gwR'iR'Epanist r n.,readily carry t.andar 5

mani pul ati ons of organic cofrpohi’rrl%gm\(}vi t’%ovﬁ'ﬁe}lef u?t f’fer‘g'g{:]}i{cmm&pﬁgat s, it

is well wthi§T¥he scope and practice of the skEtMed artisan to carry out
such mani pul l|_ Rﬂ',{le%g\._é.ncl ude, but are no_/((il-ﬁél\t(sgmggg % gduction of
carbonyl corpounds to thelF - Mesinsefersddiwhgredlisohots, ‘OXi Gati’ons of hydroxyl s

and the like, agyeatZ anSycldlk9Net hetersHRBAlI bleRRSd i Vnble & 6E bk Q)gj%dahf and
nucl eophi li ¢ et herifications, esterification and saponification and the

5 Bsg'tjﬁt

li ke. Exanp!é %ﬁplp FERT#MCat i ons are discussed in standard texts such
as Mar chp Advand@sn Qrigdan(ORICHRITIadE from O W dbeit)4, plefaely (edrd. Sindl@édionfdvanced

Coeant ¢ NS -0 nnrd) AN SN, Wnleat kLS SELLSE ALY ST s avere
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The'skilled artisan will also readily appreciate that certain reactions are
.best carried out when another potentially reactive functionality on the
"fol ecul e i s masked or protected, thus 15 avoi di ng any unc&ti E? @ﬁ si de
reactions a&/gf i ncreasing the yield of the reaction. > gkllled
artisan uti 5669 otecting groups to acconplish such i n®€EdsEPsIBel ds or
to avoid the undesired reactions. These reactions are found in the
literature and are also well within the scope of the skilled artisan.
Exanpl es of many of these mani pul ations can be found for exanple in T.
G eene, 6ect| ng Groug in Organic Synthesis. O course, am no acids used
as starting®2®F WetByEe Bredmd ishCeEacEHv@H-sirdd=NhaFmh léraed[Rfesf eghidgntlyl ocked
to prevent smetaslffoﬁdhﬁdrsg%nraﬁﬁt ms}gl ;ﬁafaylcqg}?omg #g, ﬁeff FV n,lt0 LR may

y

have one or, fore.c resul ', one Se DT epar e
one opti calhegg(’(g H‘y ﬁ&lf’ﬁfﬂ’l]ﬁ’g’ ’3?’ EX@"@GH%FJ WY cIPEfaEbly eaheR’ is bxﬂque!am her,

for exanpl eeabithlm mdﬂpezﬂér&llythyﬂhggdﬂ’&ﬁ' ecrmalamyl R8s AbYcRddSirddd ax?P h&&%ﬁ a t] may
ud I Ng di ast ereoners

prepare RQot ef oners, .inc
and enantQ i oZI?rrl'fgrﬁ%1 1?’%%[3 gm&fﬁky?ahég’%}‘g % ?°ﬁ$‘é§lkyf?‘§l %Flﬂﬂgl’tm‘éfer%oﬁr?@é of the
i nvent i on nieroawl, detereychoalsymir cyaidakyLl rIecswevem L eC=for QCH=CHA thérSITRLYS ,

r .Stereoi soners may be separated

i ncl udi ng and
usi ng knomﬁlﬁébtgﬁ %&H‘%‘éﬁch as FRI V§1°t°s( Re Ay ave-fopradensy selested SO t he
like. In aduriogesn aliyt 411®ny1e@tkgrryil Zhﬁlbaﬂdyb.thetimlkﬂptarﬁ,ahetdr&@;ﬂpEycldamﬂ| s Ng

di astereo § vor pr operti es
over the g?%ge?v@ﬁl&ﬂzﬁsﬂ( Pdslgl (t)zgtﬁgr%pétbﬁeggmﬁné om tﬂ&"ﬁ'tc;u oY H% 2B when
one racdfi cofamten PE“OP%ilyaIﬂ@éﬂuwé éﬂeroqythq ring chréainihg frano i tock(prefeiably Stdaay ridgot h

opti cal IS%{SS)fWhIBEﬁM—QIIM JeASHE189 andioggant i omers, ox stereoi soners
substantially free of th (?eer gre gﬁﬁﬂeose ﬁlgmd cl ai rred as well. IV

Met hods of use: Vobfn Z is 'N% oR/ 7wi6R0 ezph isSippeppwioulyREtptedSEbh 08%E8N, alkyl,

Met al | opr otaﬂaﬁﬁ&n(thﬁshetér&u@d hmsawn@rybqg&m&gﬁ lidiikyl, BetBeHiilyl, oY -REGAS NG down
t he extrace hkuﬁ@% 1; gf@awﬂ rises extracellular proteins “and

gl ycopr ot ei§ ’b‘i’r’t’ Sy Rarach 5 yfirae alky 1op aryk e Wien Rend/oeRY ismg

di seasegs cayserQ-(GRH'BAEY pi 1E‘fr9ﬁr0tto ah%t%hg i &%‘aﬂg%ﬂf é%&le@ﬂé@hﬁx’n%s and

gl ycoproteins. These rot ei ns an&&% ycoprotel ns role in 5
mRi nt ai ni ngYAREt ‘%Hnﬂé“ p)e Q ipre uraecoamt bqndbﬁaqhtlsf anfl Rﬂ"u is independanttyhe body.

Thus, MPs asaecwdmfmﬁamlrdgeﬂ na{ré}hvméenmn dillyBA UGy, em&hdyﬂ%egé%?ﬁ cﬁr@l%%d@ of this
|

act|V|ty) a sai d to_he active in ma i Sor ng
either t heIY‘P'(SeTf K"F‘&glk QRAD dplopliod.ydwoxy, ;3pq ﬂlﬂ?xﬁgpfﬁfyﬁ‘;f’ﬂ&le??ﬁcg ofp Byskagen an

degener at i \eachct'$ Bémbﬁgndeiﬂy:byd&fgelﬁdirtlmdr Bl RW‘aHdtR‘Dd;)Gba&ﬁL ﬁlﬁ@%ﬁcﬁnt@%@le&éléhle i kef
and met t e mpdel i ng o
ti ssuesaiénc ud?ﬁ%oggg;lrm P L bker S eﬁh(émev% Ut}efef)oa@q]r gqﬁﬁ?@g 25, h°?£ é‘%"} |°ﬁﬂ°a e
hyper pl asi deterpnsloald, pr (K)stogéﬂkwewe,tb#p@mso whick they ge badad, thep yodmtoi fasm g event
or treat dlo@ﬁkfnﬂlﬂf @bstﬂlteﬁ%ﬁﬁﬁydﬁ@ Hﬂé)éonhﬂm@"ﬁoﬁps fb {'ek/PéBElSS XY‘H) &h ﬂnﬁs of
characteri i’@‘h“h%’ Q %p or elevated activit ; exa

conpounds TS P PESehl brt 2vesheqatoms; H_rsfel‘_ﬁ ly &S Fllsxl ayly mﬁqrwné,l

pr ot ei ns (icyeloalktyher nmtda&c@ctlmwt hatterfiivey, 6119 Qn& Rgstdéeﬂﬁa} W&h el Bt B atSihg CT UT €) |
I ncl udi ng those i nplicated

2, integfer int nt.r.a ar SI
in cyt o%lf’ ne“ﬁ lbc%phgéﬁfe P ndc??f Jmﬁﬁdtll"a‘f‘a ?f‘?ﬂ? %%‘ ﬁ‘r”g@é’é’?f"ﬁ&h%tﬁ’éﬁ‘i?fm’inﬁﬁ frafiPat i on,
ti ssue degriadided asomsaf dhich fiem 2 ond axclhasoaidishl er ICM et al, Nature 370 (1994)

Nture 370 1o BB X alhE b i pan L
undesi red ithiofhan entignally sublsidthtadhetaressiclio ding fantainingfimpl B0 & (hefepblySas spangof sperm

Mat ur at i on atoad of WIEH frdm 2R (SBeABY 1P abd eRroathims.USed herein, an "M rel at ed
di sorder" or "MP rel ate d sease" is one that Involves unwanted or el evated

I\/Pact|V|ty in the bloll,l al mani festation of the disease or disorder; in
t he bi okogi cal e 8% laeg er; or s a mt om of the
di sorde!r:’@ Thi s %r%]l?/gﬁsvenent 25 of;ct heclf\?%”i o Kgrgias 'Prm“*F é))tﬁ]\?o%ﬂMéEf or

el evat ed Mindgpendenily geleasd Erorh e@lHisd -Nf prifagedds #BerelBTis WH 0K RYI CAH. L' s

mani festati _er__t_ Y S el d gepeticall by infection,
by aut oi mruﬁl&ttef}% FSURg” r}ﬁ( ﬁ‘egﬁaﬁ (lg‘l) éf&?é% T’i%f sty {é’fT%iyg'NyS%§1 ty] or
by sonme other cause; 2. The MP as parti1®f the observabl e manifestation of

t he di sease or disorder. That is, the 30 disease or disorder is neasurable
in terns of the increased MP activity. Froma clinical standpoint, unwanted
or elevated MP levels indicate the disease, however, MPs need not be the
"hal | mark" of the disease or disorder; or 22



:, WD 01170690 21 SEP 2004 PCT/US01/08783 3. The unwanted or el evated MP
.activity is part of the biochem cal or cellular cascade that results or
Pel ates to the disease or disorder. In this respect, inhi lltg 9“2!&{] the MP
actl vity m%r LHRLS t he cascade, and thus controls the di § e term
"treatment" "I's used herein to nean that, at a m ni mum ad’ﬁiTWﬁ%Wéﬁﬁl on of a
5 conpound of the present invention mt| gates a di sease associated with
unwanted or elevated MP activity in a manmalian subject, preferably in
humans. Thus, the term"treat nent i ncl udes: preventing an MP-nedi at ed
di sease from urrln in a particularly when the mammal is
predi sposed &%y )g “hé taﬁéﬁl @@H@éﬂdem@enﬂnsﬂqud frymthydregm, dvhgiiesdd Wit h
t he di seases hé?dr(t or
kyhylheirdlleyg eaﬁlt eneldRufje Q‘y&%aﬁ@l gﬂds&?e?cﬁﬁcl@aﬁcgf %eefnﬁtlb ft(;ld?otg b

reversing t di at di sease. Insofar as t € present

i nvention af ‘@ercl\i/rlqleéf%%‘mt Btogbetf &rirsfereP e eda Fiachsh 'hand R Hs ndenendertly seliectéd
unwant ed I\/R‘nﬁxclhydhtiginy alkylt allteﬁyludll@ﬁilﬁrﬁ%tewaﬂc?/l Bét&oatﬁ‘ rc%oaﬂ{ergm%c oHags, not

require ”ﬁeﬂ ase state conpl ete war t ed ster s Ninth

Col | egi a 5? r & ?fﬁv YeRrhetnd alkoxy; Jixgferphly éF I‘Fehitdé%ﬂq priesrehtR nés refers

to the ab| Ilndeyendénﬂt/h}airwembdlmbralkyu san to identi fy a population that is

susceptible to dj C n tion of the

conmpounds of theM?bsrsg%cgéﬁﬁpo : oH%}%nEE) dh%)u go gtoe)t rg( bﬁ\i(}% onset of the

di sease. TH¥RERs mddbléE‘S)ﬁétO)1, rppdfgtalﬂshAt lst e, - ,smagae—cr&tcaNal"Qe @l glael y

avoi ded. F (REYEZIH! 0 |st@

r hueumat ol gﬁ i g%oreégtgrg@ some 0| At gﬁ%%gg iss a‘itf&ft?mq]@at%i}* #¥lect abl e

in 80% df p&wﬂe alkxnel, 69, yeapgyloﬂwtargekyl,lrhéteparﬁ, Sycloalkl, Hawfobyckdakiiornd Of

Gst eoar t hr i fajofikyl; @,gggﬁ;at,{}rwvtérglﬁl gﬁnom s and Medi cal / Sur gi cal Managenent,

R W Mskow tz 1 V. Gol ' dberg and H.J. Mankin Eds., p 11-14 20

(1992). A cormnﬁ* i -GR'BADCRY ¢ isafont Ady sbeubd prdferelilng odbnBechdt @A R'S is

traumati C iifdepdnien ;medj@b t I f th | owi ng
eblinllenlf s o S bk kP ﬂégv D SeilBRcRC ol B

knee i nj ury etecta d this

0
ri sk incread WF?’ﬁteme"t?élkleB%‘ége“’ Iltaléfu‘ﬂ’l Yde@hé’@“@é mdEylony; preferablafepety
Meni secti® rTyR"’ Erhg&tagea nae eth lﬂad;l 1ﬁdﬁ>&ﬂé’ﬂtl‘} hy@h@ﬁgﬁ Sowrf Ta@l EWQ@ EeYec@@ qm}{lear S)

roos. ot arotabE UL tpstiesad iy b, Pesins: oSl st or | or

Cruci at e Lihgtarwessioallsyl; prieferably Brs”. is Tolwer dlkyﬂ buayic ekltamamely,eR‘amﬂ 30| eogether with
Csteoarthrigd &orﬂ?{om%ag@ry arythndetfi; dfng% 28 40, optlé&aﬁ 5 bstttutqé“I ﬁcﬁerociyclé{: f %ent

popul ation is |denti receive-a ound
of the pr e SapRining fram: § (‘Jhstiblﬁfﬁabl}’p? oy Pegiehoal which ﬂetOd!l @M@dﬂy Thu) are

progr es2d Orhe@foattMs. |Alte§‘idﬁnkély| R b 16U o Sih dvRith the BB ms Wv@:‘f&%e?%e bmﬁféx%ﬁ a:geous ly,
many MPs are nOtoREp' liy F%‘é’é‘% even| throutg!itrtlout t he body. Thu the

di stributiof of RELe dw‘iet?c § TR Fontpining frow Sp 8 (HFfP’éﬂyérS’é@ ziFt‘i’ft‘}‘ to

t hose ti sswéwhiclFbio 3e(mafmblel ot Paredtietstonfotosit i on of netal | oprot eases inplicated
in the breakdown of tissues in the joints is not the sane as the

di stributi df of Corpcund Brepasatisnises found in other tissues. Though not

essenti al for aThd Abinbduned ofefitveRod can®R plepirl @‘nﬁﬁmﬁ"ggﬁki&?ﬁi{ %2% ?ng ]

unwant eg jti ogs lﬁ (Ler abl %ftgtaéfgc treated wt

speci fi & TR F hUseh & pagpp Wg‘g’d%%ftbﬁmYeéﬁ?”&ﬁ%Wﬂtfﬁ@eﬁbWWor 23

ﬁ;t EEP goommsfa of m&e&nﬁﬁﬁnymumemctemrméemdasyﬁmmueQllesaﬁt;eahn dhes ! ?ys a
i gher deg i oi nts (e.g.

chondr ocyt e@ w\%ﬁé@é"g{e&%‘f’ lg?cgl?rtl 1?‘8&{ %r?ugﬁtsﬁ%ﬁtﬂhg ;at%t%afegﬁ% é‘ﬁw’ﬂ? Brger |

unwant ed c@ﬁ@iisﬁliﬂb igorredaio ¢ thhermectthR Loupe rusatiotopdesenitks thehviaddus aasgects @f 3he

specific.. t|on ce i.n J nhi bit re bioavailable to certain
tissues t han ogh pmgldthf)rhg i Jorapieate: q%h’i“?%’ﬁ‘?%f‘%‘lﬁ nPkreprsieRt e §3MAai | abl e
to a cept aimpiety %ﬁubﬂrén Spestfic ckanmbes for onkingthe spamibids of thPprefeniimdntion atdsat
tissue, proyindesechiqfvisReekl i c treatment of the disease, disorder, or
unwant ed condition. For exanple, compounds of this invention vary in their
ability to penetrate into the centragchiigd ¥vous system Thus, conpounds nay
be selected to produce effects nediated t hrough MPs found specifi cally
outside the central nervous system 10 Determination of the specificity of
an inhibitor of a specific MPis withitWthe skill of the artisan in that
field. Appropriate assay conditions can be found in the literature.
Specifically, assays are known for stronelysin and col | agenase. For
exanple, U S. Pat. No. 4,743,587 references the procedure of Cawston, et
al ., Anal Biochem {1979) 99: 340-34S. See also, Knight, CG et al., "A
Novel Counari n-Labell ed Pepti de for Sensitive Continuous Assays of the
Matrix 15 Metal |l oproteases”, fEBS Letters, Vol. 296, pp. 263-266 (1992).
The use of a synt het| c substrate in an assay is described by Vi ngarten,
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24" " . WD 01/70690 21 SEP 2004 PCT/ USO /08783 Because the renodeling of
.bone involves MPs, the conpounds of the invention are useful in preventing
prosthesis | oosening. It is known in the art that over ti Epihﬂeses

| oosen, becggﬁ)gaﬁgful and may result in further bone |n

denandlng repla The need for replacement of such BF ﬁé@@@ i ncl udes
those such as in, joint replacenents (for exanple hip, 5 knee and shoul der
repl acenents), dental prosthesis, including dentures, bridges and
prosthesis secured to the maxilla and/or mandi ble. MPs are al so active in
renodel i ng of the cardiovascul ar system (for exanple in congestive heart
failure). It has been suggested that gné of the rea NSk angloplasty has a
hi gher than expec Iong\ allure°ra eCFrecIogur over tine) is that
MP activity is no s*lre(? Q(o,,;,‘,ﬁz re—'ele ated imTes e to—what may be
recogni zed by the diy as |njury toth asenent rane of the vessel.
Thus regul ation of MP activity in i ndi cat®ons such aseedi | at ed

car di onyopat hy, cofifestive he¥Pt fail ureStcat heroscl er¥di s, plaque rupture,
reperfusion injury, 4 schem a, chronic obstructive pulnnnary di sease,
angi opl asty restenrg qud‘aortlc aQe [ y§m gy i ncreage ffong term success
of any other treatne ©r may he a Prept rignt in i it 9% $5 In skin care,
MPs are inplicated if the renDdellng turnover" of (Skjn. As a result,
the regul ation of NPs||nproves ~ treatment of skin conwtions including but
not limted to, wr i kP8 repair, regulatLonfand preventijost@and repair of

ul traviol et induced sRfn damage. Such altreatnent inclides prophylactic

treatment or treatnent pefpre the physi boglcal mani f gst ations are obvi ous.

For exanple, the MPH -afpl i ed ag fseh'exposur e fir gt ent to prevent
ul tavi ol et damage 20 . ® during o fPeer Q_gpsd%e to%prevent or

m ni mze post-exposure Jrage. I'n addi n, MPs are iffpljcated in skin

di sorders and di seases rgtated to abnor | tissues thaw result from

abnormal turnover, whichgjncludes netal]oprotease actlﬁlty, such as

epi dernmol ysi s bull osa, psoriasis, scl er'0der ma and atopt dermatitis. The
corrpounds of t hdn Schematl} tha ket $thd0a vamhditiallyCivaitable adaterig. Ub‘tﬁa ﬁ&ﬂ%ﬂwﬁnces of
"nor mal " I i ng. or "c LA

(1 ssue, f oruplo SIBT 7 St Sk RSk SR S RE: B geSP Sl et of

sur gi cal pr*é’éé‘&t?ﬂégmﬁﬂxﬁmdﬂr%@n@lh@s plovides amingestenSdt Atothis efageswbstitientR' land

Pr OOt i 08 OfhirdQ&TH thl 1 Shfaciah R b Mkddl M\l ion TitEhoBRE 1 & Bl L
reattachnent a qgre ractqory surgery (whether | aser or 1 ncision In
addi ti on, rafedt’ eﬂ"@ﬂm‘%‘sd’ft?ﬂ?"d‘éinéhq SPHPG‘PGP veral pyagiatioters- emdel i ng of

ot her ti ssues STthe Boa prdotive, grbupXofexishpiide Sil6 cHit &Sﬁhweaslh&er aolitdhs well

ost eopor osi faor C 0 n er C|rr osi and
fibrotic | u%tébl Fegelgsﬂelge% ﬂr&,“ﬁnﬁ %Wgtaﬁ §iékg?ges eséercﬁﬁoug °Hn%llst | pP S¢ e??)m S,
MPs may be htbredsadirstandaed qonm@@aromrodummmldcﬂlg bAtdgelstége dieR’ lsebstitient and/ or
nyelin sibeadsiife piferaliBS HiRbPen htbB Shbe intidthoed Gidbt a%}xé?)gof{vg)ndﬂﬁké \f’hﬁs)/remé(nsl%? used

as a strate I ntreati n%] preventing, and control ng such di seases. 25

VO 01/ 7069079 $tepastinasiog, ACypspp. REORTODEAEImRBEIOR Séﬂf%HYEBOIt U e forptip 2l nyol ved
in many infealtiiogsad yieldd oftthe Graey taboRPR| 0Mi dsids STHCNMhdard Bjdedlstsi F thdds¥r and

the resul t'ﬂgcngya\ﬁ}ﬁo?gﬁileésp%edarﬁacngyxgﬁc ac% e involved in extra
e

vascul ari zation ere surrou s to be broken down to allow
new bl ood vessel|The mgthhil estsr $1h seivepi a@ﬁ cénvenient tednddiateen the oynthesiSoSiydoranhiPs  br eak
down t hgsexfcfdmp h“hlké' ﬁéatn'i%{ SriSXn with a basic SRR Bpﬁy@;oﬁﬁarﬁlgé% nlefidD! Ik R fRs @ these

enzymes can be used as birth contro|l agents, ‘for  exanple in preventing
ovul ati on) JOFeSBPIKPEnfEsiarRsapia rstdy W # 6H316f5t°é’h Altematively; the Fambpylie ¥1b 5ah P¢ he
extracel | ul teamsfosined &uh}(dfoxithxe aﬁ&' umugh e ekt ﬂr@ﬁfo@fansﬂﬁvdmﬁgt 1)lcbwdidg @itim and

in preventi y itio al so _cont.enpl ated to
be usef ul |%’q?)§1§§grqt:gﬁ% if)h ré’f‘ ad%géei‘i*ﬁ’t {]r”ta é‘ ?&tﬁ’&gm&?ld’r%"ecf“("\rg??s Si nce
MPs are i npwillcltomy inrthe lae (e.pf beamlratetb-tbytyr g plamgddimethylsifyl) dah e prsac s shing of
cyt oki neg, &ﬁgmﬁgqypunds are also useful as anti-inflammatories, for use in
di sease where inflammation is preval ent including, inflammtory bowel

di sease, Crohn's disease, ulcerative colitis, pancreatitis, diverticulitis,
asthma or related lung disease, rheumatl8i d arthritis, gout and 15 Reiter's
Syndronme. Where autoimmunity is the cause of the disorder, the i mune
response often triggers MP and cytokine activity. Regulation of MPs in
treating such autoi mune disorders is s useful treatnent strategy. Thus M
i nhibitors can be used for treating disorders including, |upus

eryt hmat osi s, ankyl osi ng spondylitis, and autoi nmune keratitis. Sometinmes
the side effects of




20 aut oi mune therapy result in exacerbation of other conditions nedi ated

. by MPs, here MP inhibitor therapy is effective as well, for exanple, in

aut oi mune-t her apy-i nduced fibrosis. In addition, other fibrot'cgﬂiseases

| end thense&é%/ g this type of therapy, |nclud|ng puInDn se,
bronchitis ngﬁk ema) cystic fibrosis, acute respirator PCHUSIHIBE syndrone
(especially the acute phase response). 25 Where MPs are inplicated in the
undesi red breakdown of tissue by exogenous agents, these can be treated
with MP inhibitors. For exanple, they era effective as rattle snake bite
antidote, as anti-vessicants, in treatlng allergic inflammtion, septicem a

and shock. In addition, they are usefghemaég antiparasitics (e.g., in

mal aria) and antiinfectives. For exarrpl & t hey are hought to be useful in
treating or preventpng virap i nf ecti oQ i gl udin t| on whi ch woul d 30
result in herpes, “&qQld" (g §_rhi nov T ect |Q)n freni ngitis,
hepatitis, HV inf i en a?'nd itors ar I so-tfought to be
useful in treating N zhei maP‘ sease ot rophic eral sclerosis

(ALS), nuscul ar dystrophy, conplications resulting fromor arising out of
di abet es, especi al | g2at hose i nem vi ng | 0sg§c0f tissue whability, coagul ation,
Graft vs. Host disease, |eukem a, cachexia, anorexia, proteinuria, and

per haps regul ation of hair ,gromh. 26 ,,. 21 SEP 2004 01/ 70690
PCT/ USO / 08783 For s%ﬁr%eases '

RIS or lescg ¢MP inhibition is
contenplated to be a ferr ed—met hod _af %reatnent ugh @ seases,
conditions or disorders)include, arthritiis (including|osfteoarthritis and
rheumatoid arthritis}, X'cancer (especiakTy the preventi®h or arrest of tunor
growt h and net ast asi s)’“ ocul ar di sordefs (especially emrneal ulceration,

l ack of corneal hgalehBg, th§ k&@&%z@ 9@8&9&&&1@ aQHIale%ﬂ eBE eﬁ@ll r%'mlon \%{Eﬁj gum

di sease (especially gerl odont al di sease gl ngl v
preferred fROPSP ‘Pﬂ‘f}feﬁ% it if popvertsd tq wnsatprpiad 9$%§¥wntvemsoa¢ vinkd; @’Fl@tle!i ﬁ%ﬂmdl ng

ost eoar t Br i etesa@AdX r(keusrjeda@ ialdo 8¢ E&aémﬁlisﬁe)i t@b@v&l@ﬁ&esop MRREE ol shar 1R¢ ©

sel ective f ot eases a disinte

net al | opr otrg%esres %St ﬁﬂ%téonf)lpécggfsr Hnges glg‘ut Af fhis ?t?%s’t‘%ﬁm?’ﬁ R'tihe

t r eat nent dflt_erawderr the el fraplation| rsactidneto prrivw @ woriveriend inteamediad S2ef If medemarygs oWt h
and et ast aidid itk 1 NG5G0 IRAMANR b el 67 @Ak Blibud ARLDT L g€l ati nases

or type N col |l agenases. Conpounds preferr mted to, the
treatment of oc lﬂh&heﬂ?l%@t@fkﬂe%er‘rﬁ%@@@dn@&ﬁ%t ﬁﬁfn’i&@ﬁ{e 1&'{119@5‘1%519515 hy l’ll%%lpf

cor neal Qeal ng genewg;il on pt eg&; are ose

compound 14,52, TSy patmpgptioh Ste it 2 basis spisticn ol & °’W}a§’l*1€r1&m°9‘a‘t°hé’§‘§“4%rrpounds
ar e]c admi gl ]f,mecmsﬁowngaydrqumﬁ lﬂl’a&;l]r%[eabépyA&&nﬂwdi],Qﬁe Girta@?]ho sﬁ&a&peunds .
preferre tre m.di seas ecially
peri odont aI ?f%%ggteoq%r 35%%%03?3%@#& SV, oaélseorénaﬁ%l lgﬁ’é‘gngt spup m i
preferenti aan%PrPHﬁF%ﬁOtm efdlyiraydaeing end 2y renoystpbihe piotsetiye s@Op. Prndectivergy@ps t i ons

of the i nVQ*?fIlll Riowa OHRAd 8@ (e.§.Bendyl, SRR-Butil) GerCubyddihbti R R the Abed®ror GEPOUNd  Of
t he InVﬁQtl and (b) a pharnmaceutica l’y acceptabl e carrier. As discussed
above, tFBﬁ i%®eases are known to be nedi at ed by excess or undesired
nmet al | opr ot ease activity. These i ncl eemt nor netastasis, osteoarthritis,
rheumatoid arthritis, skin 25 infla , ulcerations, particularly of
the cornea, reaction to infection, periodontitis and the |ike. Thus, the
conmpounds of the invention are useful in therapy with regard to conditions
involving this unwanted activity. The invention conpounds can therefore be
formul ated into pharnmaceutical conpositions for use in treatnment or

prophyl axis of these conditions. Standard pharnaceutical formulation 30
techni ques are used, such as those disclosed in Rem ngton's Pharmaceuti cal
Sci ences, Mack Publishing Conpany, Easton, Pa., latest edition. A "safe and
effective anount” of a Forrmula (1) conpound is an anmount that is effective,
to inhibit netall oproteases at the sites) of activity, in an aninmal,
preferably a 27 2 1 SEP 2004 WD 01/ 70690 PCT/USA /08783 nanmal , nore
preferably a human subject, w thout undue adverse side effects (such as
toxicity, irritation, or allergic response), commensurate with a reasonable
benefit/risk ratio when used in the martBer of this invention. The specific
"safe and effective anount” will, obviously, vary with such factors as the
particular condition being treated, the physical




5 ¢ondition of the patient, the duration of treatment, the nature of
.concurrent therapy (if any), the specific dosage formto be used, the
carrier enpl oyed, the solubility of the Formula (1) conpound therein, and
the dosage W% i AEY, desired for the conposition. In additikh 58 B subj ect
conpound, e conposi tions of the subject invention cont ZCHU§01/08783
pharmaceutical |l y-acceptabl e carrier. The term "pharnmaceuti cal | y-acceptabl e
carrier", as used 10 herein, nmeans one or nore conpatible solid or liquid
filler diluents or encapsulating substances which are suitable for

adm nij stratlon to an anipal, preferably a mammal, nore preferably a hunan.

The term "conpatible", a d her ei n, ans that Lhe ﬁon&onents of the
conposition are capabl 8o éi ng_QQan d with the ct conpound) and
with each other, in a m such that fhere is no i réctlon whi ch woul d

substantially reduce the pharnaceuti cal ff| cacy of t’ﬁe 15 conposition
under ordinary use situatigns. Pharmace Fcal l y- accep? &bl e carriers nust,
of course, be of sufficiently high purity and suffici é“ntly low toxicity to
render themsuitable for admnnistratign to the aninma}, preferably a manmal,

nore preferably a human being treate ngt exanmpl esllof{swbst ances whi ch
can serve as pharnmaceutically-accept &ﬂrrlers pnents thereof are
sugars, .such as | actose, glucose and rose; starch such as corn starch
20 and potato starch; cellulose and itd derivatives, ch as sodi um

tragacanth; malt; gelatin; talc; solid}{lubricants, su¢h as stearic acid and
magnesi um st earate; cal ci um sul f at e; get abl e oi I s, such as peanut oil,
cottonseed oil, sesalge il plive qil q;}or{;nl oil and gil, of theobrong;

pol yol s such as propylf gﬁycol gloy %ﬁ , sorbif lﬁgﬁhltol and

pol yet hyl ene gl ycol; al k i ¢ aci d, enyl *i ers,_suchfas} 25 the Tvveens
wetting agents, such sodkum lauryl sul fate; coloring ents; flavoring
agents; tableting agents, stabilizers; %t i oxi dant S; Preser vat | ves;
pyrogen-free water; isotsic saline; a-ggg phosphat e bugfer solutions. The
choice of a pharIrr%ckeutl Iy accept abl e earner to be_used in _conjunction
with the subject E6IPSu ?§m51357° aP98y 5 COTRTHRY BYpilatie matstiels Andakhpound
is to be aduahdions esmebk uBd td ﬁorweresmmmcormmtgmem dster B%b. iMjtackrgt the

preferred p r, | i ol.oqgi cal

sal i ne, vm t E&%flﬁggdkmgéoﬁ@a%u?eg%ﬁgﬁgﬂkﬁuoga}&gﬁ@nt aﬁ £ ﬁ?nd?m%:%i H“?ﬁléf‘ been

adj ust ed®t &3 &bI&PF“?“aW» alrwrpatabqren P“bstpjmt nﬁa@emumdalhltye agpapt abkaerglarri ers
for systemsgntRetigbtegsstration i ncI ude sugars, star ches cellulose and its
derivatives, gt? eI atin, tal ?I ciumsul fate, WO 01/70690 21 SEP
2004 PCT/ USOL/ 0 %§ deﬁf%t’ﬁlgé“&‘tf Sultogarpifle, 8¢ @n&rvﬂemvebp%t gondigipesi welk aci d,
phosphat e |zsthiflished S |thst arolpmwd&;gulnﬁnoﬁst@rssd T&Oés&ﬁlgeousaﬂflﬂﬂe,co@gwn@ygno&en free

wat er. Pref adm o] clud | ene
gl ycol , et r{l?}{h{)]gged%ﬁ&eq‘ Etgr{d?t;_do nd(lthJ S t% A amno-aglﬁ §§ @ﬁgggfﬁt klpf ET”&F&‘Eyy, t he
phar macddt i€ gep Wef%@é‘ﬁff%m o eﬁﬂrbi: @Ffodupﬁ vadsrp vaietyiof prmditions. Paws,acutéma bl

admi ni st ratrednEtxve AmGRAH, la@ﬁaﬁozﬁtarﬂla%% tca:%&%ﬂau&pos/ﬁl%yl\i\?dn%ﬁ utth f{a&@uénoéllal
conpOS|t|on inyentign are preferab g provided in

it
uni t dosagéF I’n °°§§P‘%§ ﬂ?fe‘?’@FWartba"y?‘ﬁ Afe °ﬂ%¥sso?§es"f“t9?fﬁt hyprelysis ebMSGEPE i on of
this i nventftmhomhtmbfasémlleags tathe gangeticatborflicacidssfmul a (1) compound that is

itable f d or ef bl
Sultal agl y0; P Thd g g kel B U Wt LT e R S SRR ca
prac 10%i @eld Sk ddus, éfem}@% of $32rmthm1@ﬁ1escatbioy otlmrcatylmnﬁm armethaol pfvides

(mi|1igrame mes?ammg R0 sl € 5REE L85 2 Rletnalit TR Ak O3B el 0

500 nmg, m)re era f rom about o ul a a (1)
conpound. fhB<he hydrreargic aﬁlﬁﬂgoqgw@rtw 6P Hrenpfopeation lltémlymeﬂ) eouplinsl ety of

forns, sui tvaﬂblae q;fraecteb@ﬂmbﬂ)ydfonﬂmﬁﬁalamd 7)Q6h@kl oft r&&!twe BRgIprotRad ar 0z

parenteral pe d| ul af route of
admi ni stratgl?ogghgée@%?‘g%%n&a ety gqﬂgﬁxgy?rfﬂ%g'&]&ﬂ‘&% iy Pt BTy riers
wel | - knén tegpfemetionr t nmay be used. These include soli d or liquid fillers,
diluents, hydrotropes, surface-active agents, and encapsul ating substances
Optional pharmaceutical ly-active materftls may be included, which do not
substantially interfere with the inhibitory activity of the Formul a (1}
conpound. The anmount of carrier enployed in 20 conjunction with the Fornul a
(I') conmpound is sufficient to provide a practical quantity of material for
adm ni stration per unit dose of the Fornmula (1) conpound. Techni ques and
conpositions for maki ng dosage forns useful in the nethods of this
invention are described in the follow ng references, all incorporated by
ref erence herei n Nbdern Phar maceut i cs, Chapt ers 9 and 10 (Banker & Rhodes,

-, A NN\ I . 1 ~ ~r ™~ p— .

car boxynet hyl cel | ul ose, ethyl cellul oie and methyl 88| ul ose; powder ed




preparations reconstituted from effervescent granul es) containing suitable

. solvents, preservatives, emulsifying agents, suspending agents, diluents,
Sweeteners, melting agents, coloring agents and flavoring gs&ﬁﬂ The
phar maceutl&,g 1/¥06?ccept able carrier suitable for the prep &rla Uéf uni t

dosage forns peroral administration are well - knomPF'ﬁUﬁﬁ@Smt :

Tabl ets typically conprise conventional pharnaceutically-conpatible

adj uvants as inert diluents, such as cal cium carbonate, sodium carbonate,

mannitol, |actose and cellul ose; binders such as starch, gelatin and

sucrose; disintegrants such as starch, alginic acid and croscarnel ose;

| ubri cants such THE® AERFTR%Y] Rervrdsdde ingterse Yieldeof desiredprpdict rithetsiilles artighii wiint s such

as silicon rekiognirectae Joaaohe;hus&diréa&aﬂtm@m@ ahd @%&u&ﬂ@ﬁ@ﬁ&@%ﬁ&hﬁ 3 59{1 ]E he
es, . can be added for

powder m xt: nts

appear ance. IH%'%S%%%E égg’ﬁ%’gﬁ Ftemg ??g qﬁﬁ‘@’?fﬁ §°“d’§‘81%?h°t%tés quting, Thpsdhe skilldo har i n,
ment hol , pefsisat en meake agyarety pimqrnpbllmdwm theaniganos effthd schedjesiasbatd. s f or chewabl e
t abl et s. sCapsul gs; fe¥ [ il uents d| scl osed
above. The sele t?on&gi%actg%h?glﬁm%gﬁﬁagﬁgﬁ?g&d{@ o §€eénr'1&¥ C%Ibrﬁ%lﬂ

consi der at i BAdrq mpEpulasienscof ogauje conam@nds Méthdut ézrthftyldircctnyr;, thehiscih lsaaveﬁ Within
critical fako b RLRARESE @ KNS ahfunSY B Tl b BRI MR Mo HBE prie2dT | Y

made by a pers he art. Perodral conpositions SO I Nc
l'i qui d sol dt§ ‘ES’EQ““%@%F“@F%% °}°§§§?¥éw§}1’8&4§h to 4l cptERsPIniting aleapls, oxidations of
phar maceut ihydbokys adabplild) laeylaias; aromatioubstitubbm®, Bl oRERPAAALIIORIBhEECH

conposi tlboréﬁleﬁﬁﬁtl&@lésteﬁmm shpdRdlibn ani¥ihd ]fclllg‘l dp%gm”@ cgﬂ%s o S ers for

syrups, elixirs) enulsions an uspensi ons e mgniphlations|

propyl ene @FWWPsseddBFWFWC*gﬁMMh Ativanesi @raanic Ghemistrys G¥ilby), Ghrepad 20
water. )~ m@e@M ﬂrégar@tﬂﬁfﬂ}e%kﬁl%{rﬁh%s TR

cel | ul ose, sodi lﬂ;ﬂ g fh% 31/4% cel LY I ose, Avicel tragacant h and
sodi um al gi nat e: %{5‘@ & § Teagjly ApRregiste. fhaf rertain repetionshare rst gseied ovk bat e
80; and t ypihemkngtiee petentially veaenve Iﬁﬁicmﬁlaltyrah el mladuBm Rnasited o Qebitdédl, Rz 0at e.

Peroral 441 I STepye ont ain conponents such as
sweet enéé s?v(?‘lélﬂgé |[j ﬁésﬁrhb%? gGE%% S or ARTESER 2}& 38‘3%8%6’?7&“@2)50%&6]??

conposi ti orféill¢fagrtisan 3’6114953 P@@&tﬂtxcgrb—sps topogemplisiomech ineéasaidgelds yrpb aadill yhewi t h pH
or tinme- de@ﬂdﬁ%&ea@ﬁlﬁﬁ I 'ﬂ% reseHER ale hﬁ&d Enhﬁe R ?cl.lpe%ﬁd %9 Hpoo\ygﬂwlfhﬁl thé %cgﬂs ed in

t he gastro est, inthe vicinity o esired topi
applicatiof SFklg{& Wé??‘} m?‘i"ﬁ?fé““f%%‘kﬁéﬁ‘é““?%‘%%@ﬂ be épung for emmplsm:ﬁ dosage

f or ns typ;]@wehg; M&ML&HMME t of chifise, Qﬂﬂmo‘{mdm'ééﬂ é%fstﬁﬁ%% g ul ose
acetate cetate met hy

cel | ul o%dg tr%?eha% g’%the{é%u}é#l g?ﬁ RTRAY: eergbq%g‘)cllz‘u%?gﬁv%/ng“‘lf%%’tg 8%‘3*‘%3’5?65 and

shel | ac. Corrposirb"-l @ﬁ@ows ofthe @Eﬁn}lmam Iaveeortei oo moreechird ptritarn akd y rebulc biede ot her
drug acti V%y sélchelly Qim%‘ib& tﬁﬁ?solﬁ@xe &g?‘ﬁé) 1as?et'eto ggnaﬁéf&ﬁe?% ragcﬁill very of

t he subj ect "gﬁ’i% ncl ude subli nq ucca Sage T1’or ns.
Such co rrpoé‘i’r o YWEF@&F&W&' RS, sealyReor golvamsr @ nw peepprg bpth sﬁeneoxmers
subst ances os tah optivalsisuiens éncludiag BiattebonRAChna R UM SrMrs atadﬁge Q‘ AARESmHEd). as 30

WO 01/ 7869 / USQO1/ 08783 acaci.a, ,m cr |1 ine cellul ose,
car boxy?r%t %ﬁggﬁ EmLﬂ% Qn%ogggmﬁen PIRAY SEISTS Faormue H‘ﬂ?ﬁt‘“&se ‘E§§ optiegl iSQmEE.s

| ubri cant s jichiiagtdiasieregmers Gh@)reaﬂntlmerﬁrm‘lstexaodaném naa cbef depatated Mgng GHoHaS
di scl osed aRme@, fBYaszhiSd e °hlﬁ@f¥gﬁ%§mgh@~§ ueQRposi tions of this invention

can al so be adrr]fngl tered topica ect, 5 e.g., by the direct
laying on or sp oy 8t IStﬁ@s@aﬁip@eﬁ Plieoﬁpttﬁﬂ isereere frichidingmdiastsreomer aridel i al

ti ssue of timeticwdhjoe stbreoifimet ﬁqag,ﬂﬁadefaﬂ&wlé’prb’ﬂeﬁxe@ovcpﬁE Gﬁ!ler TRUCPheh gﬁa&?dél'lh ons
ese

i ncl udeg, f Ccrea ms, S0l ut S and sol | ds

t opi cal % orgrl{;)doc(is2 r?g mﬁJ F Igeﬁ‘oe’r r}bil PreaRIp e g 1 Jéﬁ"g’segnglsé"fef”é’b‘i°ﬁ‘i’éplé%@?&

usual |y at b‘{’tbamcala@mls, igclddjge diastirepmed exakdntiorhary ox mmwcsﬁb@taﬂiawfrcé% of
the For mul arihd dthér ARRALBEG andbikARlEw@GRr ri ers for topical admnistration 10
preferably remain in place on the skin as a continuous film and resist

bei ng renoed Msthddebge:r ati on or imersion in water. Cenerally, the carrier
is organic in nature and capabl e of having dispersed or dissolved therein
the Formula (1) conmpound. The carrier may include

phar maceuti cal | y-accept abl e enol lients21 enul sifiers, thickening agents,
solvents and the like. VI. Methods of Admi nistration: 15 This invention

al so provides nethods of treating or preventing disorders associated with
excess or undesired netal |l oprotease activity in a human or other ani nmal
subject, by admnistering a safe and effective anount of a Formula (1)
conmpound to said subject. As used herein, a "disorder associated with
excess or undesired netal |l oprotease activity"” is any disorder characterized
by degradatl on of ITB.tI’IX prot e| ns. The rret hods of the |nvent| on are 20

. o T S~ = o Y




, "21 SEP 2004 WO 01/ 70690 PCT/ USO / 08783 Typical ly, fox a human adul t
. (wei ghing .approximately 70 kil ograms), fromabout 5 ng to about 3000 ng,

"hore preferably fromabout 5 ng to about 1000 ngy, nore prgé":ﬁrﬁ,bz@gfrom

about 10 ut 100 ng, of Forrmula (I) conpound are red per
day for sﬁéﬁr&%@&adm nistration. It is understood that tREYESHHEWFe ranges

are by way of exanple 5 only, and that daily adm nistration can be adjusted
depending on the factors |isted above. . A preferred nmethod of
adm nistration for treatnment of rheumatoid arthritis is oral or

parenteral ly vi ntra-articular injection. As is known and practiced in
the art, all foﬁ'ﬁﬁfﬂ ligprpigases {Ps) Jand i dhea Pocyoppemaies i aart, g breaking Wewnttes i | e.

For manmal sqxtra}:slpmtlzﬂdt:hy mmmméea&imm&r %&tﬁﬂpiﬂax%l%ﬁﬁteBQthMﬁ}rgbf of 70

ki | ograns dos m about ut, 1000 are
pr ef grred) rh\& %1119 %%?Je e&e 5‘31% V%afeéﬁf‘ﬁed;ﬁﬁaﬁﬁlgg g?’ g‘ﬁ%F"%kdBW%lP f suc

| ndi vi dual R!@@éss ok gl‘YPmntaMOutThG_SQ prgleinso amb glytopio®id plgy aprimpetasbtope i om
about 105 ”Qnéuﬁalﬁgﬁﬂlﬁ sizd) Ghal sﬁfcﬁre%@&@&ﬁt?gftls;@@ﬂ ﬁigia @deuE' Il\)fitsraraétulm%] %e?an be

used to del, OF: e Fornu (I') conpound system ca
subj ect | odBYO¥5d mfﬁ%‘eéﬁ‘mﬂﬂ’c“g of Formula (1) conpound to be 15 top| cally

adm ni st er ed depsndéesuld pHihisttiity, MEstHavebeaSsafilb Be §(ﬁ9§intn'1a}iy Hﬁardéré’lﬂé'olﬁﬁhd

| ocation of to b .treate osition and carrier_ (1f any)
to be admini é{}er etﬁ ‘S”i"ﬁ‘“%? tisgysp 5‘?1“%8? ?ﬂrﬁtfagmf H@eaﬁeﬁ BRIttt inwesa sk A st er ed,
as well as atrthretISpmltlplc adlerosisthing dredile; ahdmiestdsis @amebiligrod tilsha ekt 6oy, 51C(2)I\Ihl ch
syst em Qg ( agmsHefild o@%éés are desir.ed Teln bitors
of the inventi Sn glcan ngt% ge%lg(?&o?egs)ee%“{tﬁ%&fm S‘iafrglﬁ’zber\}\ﬁ'éfrl P

met al | opr otteelde | s accurrul at ed by using targeting |igands. For exarrpl e, to

focus the inhi brm@rc&n;sdanda%fadhé FREAL EAERIE %%Ht 'b?qrehtnd@or&ekbmafseasés NGaknhi bi tor
IS Conjugated nt thereof whi I S i Mmunoreacti ve

fra
with a tumt W?ﬁée(r%k‘é’f‘dlg ¢g‘e‘?’i% F}EFHFS?‘Q%E &E MRy HYRY ‘?rrFlecVPFéd priEfoaPaMPen For
i mMunot oxi rpsampk,gfsnmmdsihd)etwdg@mmnghﬂPsgmmd can al so be a Iigand suitable
[0 B 35CPCOF WRkehubul R38 £ P AN S 18 o BRG0 01ch
used. Met hods®f dHerferus intyintracsiiylen sgnalingn lmﬁb\dw@lﬂmetlmphdaedtlarcg‘ekmﬂgtm i gand

o or. The. con o p e o st M oY bove
For |ocalized CBhE&F @i@f&%f’t@m“‘%ﬁ%\ﬁg&)&” -89, Cearne AT ¢t aleiNatyrg p 70 anpl e,
to treat ul cer a(i®84)c65-68% McGeehacGMpdd pll Narat B70(1992) 533e56af figict ed eye may

enpl oy f Or nyl ‘Mc]l% ceg%? %1@9% ede :gmsd%'jL g naﬁlé{ecétgh%%lg gtptg %ra;%x%rﬂg r‘fnt he

conpounds the i nvention can al
oi nt nent s, or caWC%@SP?ﬁPGFWmt@@qgmfﬁmhé%ﬂona@éhﬂm a hydrophilic polymer

shiel d. The mat @k |u§’éd5heféﬁﬂ a@hﬁﬁ raaed m&%&"@c@ WP @laked 'afséagé" IL S&Smé? linJoRaEr VOI T
or as a SUbCO nctj val OFHU ion, For treatnent of skin inflanmation,

the conpour®VFeeonplryasd Wo%"&?"wn5‘ﬁ81°%°§'ﬁ?1@5’P‘Ff3?tam?“rPf heglispase prisoder; indhg, e or
oi nt nent . Fauﬂogicamscammdﬁfg t® tha disCHiG PRI S synigicin GIOHPGIsLIChr. TRMs BsvoBRRbdred

| ocal 'y ¢ n O@mg%,m‘ﬁ@d , 21 SEP 2004 WD 01/ 70690 PCT/ US01/ 08783 paste,
nout h wash, I Rt. The node of treatment thus reflects the nature of
t he conditionl aﬁ'ﬁe yuwanied| @ dlevaied INR iactivily fapra Epayse's of diret disbrdep Lot ebicdogical

availabl e in themdaichlobtlr 8 adi0 i Qb AREEORcafl bgggggz &, bf AsfARGUNS O

the invention can be adm nistered al one or
conposi ti ons nalAyfy biraschmical ¢ Bﬁés’él&éfb’lﬁiecmabe%ﬂe'dyseme@t gicpPsnt s as 5

apﬁr gprl ate for ThhHPIaﬁ@hﬁaﬁmQBbserWnﬂlﬁfe&dﬁﬁn Gpﬂwaildﬁ%orfal‘lsloid&e THAViE thd ON a|b50
i nhi bit.bacteri rot ease terla t al | opr ot eases. may be
| ess depée)ndent grslea%m radIS(’%Qr o TRER? P& u}cﬁ’ﬁ“iegﬁ?m%%; %’U’Bktantl al
di ff er ences ar estusipeiat, mam@nr dévatsd MPdevale islicata tlehiisease,dowbvet, MRs@eddnCt | vat e
the mamal i an pB@ﬁx@%ﬁ%ark'T&*th%dwEﬂé&dﬁ%%fegﬁ of activity can be used to

di stingui sh between the 10 manmal 1 an an acterial enzynmes. VII. Exanples -
Conmpound Preparation The foll owi ng abbrevi ati ons are used herein: MOH

met hanol Et3N: triethylam ne Et OAc: ethyl acetate Et20: diethylether 15 Ph:

phenyl boc: t-butyl oxycarbonyl DMF: N, N-di net hyl f ormam de acac: acetyl

acetate DVE: dimet hoxyethane dil.: dil®8e cone: concentrated wt.: with
respect to DCC. 1, 3-Di cycl ohexyl carbodi i m de HOBT: 1- Hydr oxybenzotri azol e




20 The R groups used to illustrate the conpound preparation exanples do not
.correlate to the respective R groups used to describe the various noieties
"of Formula (n. That is, for exanple, R used to describe Fo\rggﬁa?&‘l) in the
Summary of the Invention section and Section Il of the Detlal PE scription
does not rePPAYM0 t he same moieties as R in this Secti BRIBGOSEXAVPLES
1-54 25 The following chart shows the structure of conpounds nade according
to the procedures described in Exanples 1-54. R~ OHO ~ HO NS ~O N~ i X~~
33 WO 01/ 70690 21 SEP 2004 PCT/USA /08783 Exanpl eEX~

R 1- C(=0) O - Cve3- C6H4- 4- Ovke2coval ent

bondH C6H4- 4- &vekke epvanjedor cinwatsd MiPraetivity A parftof the biochemical or cellular cascade that

bondH OPh5- CH2- réstitEnlyiaesGh ki -dfbe4VBrGrseHdar: 16 WRd &pk&ﬁﬂﬁiﬁhﬂﬂr&ﬁgﬁ;&%ﬁr - CHZGBn
- O6H4- 4- OMVES- CHI.-,Ph- CGHA- 4- -CHZ--?HgP%-CGM-4-OVEQ-CHZ--2-pyr| yl - C6H4-
4- OMe10- CH, - - 3- ;5’§/t?ff“8gﬁléeéé e/ ANERNES PIEFE NS APy i dy | - CBHA- 4- OMB12- CH2- - CBH4- 4

- O\Ve- C-Ha- 4- OVB 3y GH, - A A+ F- CBHA. 4 o7 o
CCeHA 4 NG Core | tziﬁ“@@%ﬂ‘. oo ot 7€ o gominty A1 - ceha-
4- OVe17- EHocompoyng jof the presstHavestienypitigntagiadiseqse asicipted with ume4ted 4r Qimated MBHZ -

N- CoH4- 4- OMRERtyGhlA: marms . 1 0 oo
PCT/ USO /08783t}’2 1- ﬁl‘mmﬂaiﬁs@ﬁa\kbp{éfe% i humand Tﬁﬁftl%%n\/\@e%é& £9%des

N- C6H4- 4- o@%‘?’-‘té@ég;-%‘f%@-déeﬂﬁf from oeqfia8 incy magymal.eapies vy hon g ek 24- O =0
) - - Ph- CoH4- i4 pleliileidBed @& a@)&hﬁh?ﬁkbaﬁﬁidﬂhaép&ﬂ%m@a@@scd WaldAhd- Rhse Gotkibitiy OVB27- C
g_:%;_h_czi_z g@%@?ﬁ@%@%é@é %df:o(??algw‘?éﬁpgyorr 'rleXrLiﬁgCt%yﬁfPflmédgt\és Fi26ac8. 1o WY
N- C6 H4- 40 Oveghadg(of theOpressrl @petting 2ediectdd @\VpRentdis-Gs@se RatesOfBibiattd ONEB3- C( =0)
9' - CHWeI - W&@@%ﬁ f ,iigs%dt%}?do%éh%@%a?eg’ flggs%f rggyg tﬂiagﬁ%fsééea\/b 36-(
=0) 0- - Me- C6H4- 4- OVe37- C[ =0) O - Et - C6H4- 4- OVe38- C( =0) O ~ CoH4- 4- Ove 39
i - C(=0) O - CHPTRE fvpretety. fipartedoy fSaq) Wehsterss élmtb%&esmﬁlfvmm Batbespassed n- Bu 35
herein, the term preventing refers to the ability of the skilled artisan to identify a population that is
susceptible to MP-related disorders, such that administration of the compounds of the present
15  invention may occur prior to onset of the disease. The term does not imply that the disease state
~ be completely avoided. For example, osteoarthritis (OA) is the most common rhueumatological
disease with some joint changes radiologically detectable in 80% of people over 55 years of age.
Fife, R.S., “A Short History of Osteoarthritis”, Osteoarthritis: Diagnosis and Medical/Surgical
Management, R.W. Moskowitz, D.S. Howell, V.M. Goldberg and H.J. Mankin Eds., p 11-14
20 (1992). A common risk factor that increases the incidence of QA is traumatic injury of the joint.
Surgical removal of the meniscus following knee injury increases the risk of radiographically
detectable OA and this risk increases with time. Roos, H et al. “Knee Osteoarthritis After
Menisectomy: Prevalence of Radiographic Changes After Twenty-one Years, Compared with
Matched Controls.” Arthritis Rheum., Vol. 41, pp 687-693; Roos, H et al. “Osteoarthritis of the
25 Knee After Injury to the Anterior Cruciate Ligament or Meniscus: The Influence of Time and
Age.” Osteoarthritis Cartilege., Vol. 3, pp 261-267 (1995). Thus, this patient population is
identifiable and could receive administration of a compound of the present invention befors
. progression of the disease. Thus, progression of OA. in such individuals would be “prevented”.
Advantageously, many MPs are not distributed evenly throughout the body. Thus, the
30 distribution of MPs expressed in various tissues are often specific to those tissues. For example,
the distribution of metalloproteases implicated in the breakdown of tissues in the joints is not the
same as the distribution of metalloproteases found in other tissues. Though not essential for
activity or efficacy, certain diseases, disorders, and unwanted conditions preferably are treated

with compounds that act on specific MPs found in the affected tissues or regions of the body. For
23
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42-C(=0) O - CMe, - NHCO- C6H4- 4- OMe43- C(=0) O- - CH2CHZOVE- NHOO- O6H4- 4- OVe44- O =0)
O - CHz CH20Me- CBH4- 4- Br 4S- §( =0) O- - CH2CHZOMe- GPh46- G =0) 0- - CHZCHZGe- O- n- Bu47
-C(=0)- _~_ 31/ SC- 0B6H4- 4- OVB48- O(=0) - _~.

O C6H4- 4- o\?&’ﬂ --0)--N|ve| - C6H4- 4- OB SO C(=0) - _ . ~ PCT/US01/08783

U CsH4- 4-Br Sl - C( =

V- OPhS2- soz--lve C~H4 4- ovvess SQZ- - CH2Ph- C6H4- 4- OV S4- SOZ- - Ph- C6H4- 4- OV
Exanple 1

4-[ Car bo nmet hox henyl - 4 | f onyl ami no) - net hy eri di ne-1-carbo
xyl[i c aci(é é"é"P‘f le Mlypgluég Frgph diélays ailugher degree of afﬁmty and mh1b1tlton%<l)r%n 1\'|£P fl‘oun

4- (Benzyl oxigobs M{e@ncmam@pwmamb@wdmmrw&am ofpk piséabellidRerddr; 6ar boxyl i
N (benzyl odnatl Sbaifs! Shas dte St baodBydt nhprgpieBlspaine 200, (7 9 2
di chl or onet hane Iy 136@1%)06%0 Ilrél&lt?fé) arCmory btd@e@blﬁrfemmge tissues than others.

di azabi cycl @am@gcm (it Owhidh is TR BiGvhilable B BlrtkhnUlsQie lafd %&H cBbndhe T OOM
tenperature The solvent  is renpved under reduced_ pressure and

fo
t he nixtur eSPFqéﬁch§ %%H‘ that tEi“&ﬁlﬁm"dFﬁé“o‘Piféfﬁl tpeatment of thesdiseass, 9!/%9%4?&&% th
wat er f ol | omsentld/cdaditieie, Fok Bampld) domfovniioct B hventitievagy mmlrk&llgrt@M&at@bt al ned

Gsi ng 51 2 ERSE PSS SBlest Tl FirroRts R Bsun Aottt Pt O s6
, . 21 SEP t®ogh NP3 mmrmﬁiaals’@m@@@b ¢ep@al 8 vy} system.
4- (Am ngpmet hox a0 eh oF ik Eﬁéln)im@'o? &t inﬂlbﬁ’cﬁ' o}a Sp%&ﬁpwl 1§ \Qlttﬁtﬂhg sl&l?BiIthp utyl

ester.

4( Benzy! oxy¥Hieh dhipprtfieidn oARpEarHER yeHr waditens sant bryfownan thy ustpei Seesificllyy boxyl i ¢
aci d tert - batdyt aSkndwn (f4Ostdoghhlykifs afld S6IREeneA. | For R ab.S.( BRONTLY, 743387 10%

al I adi um on.carb added, The f| dr ogen
gnd the rea re)tverences%effoﬁﬁ%rﬁog)cg‘ﬁ?nr %&FMM%&%PJ g‘%ﬁ% VYI? gmﬁ%wsg The
reaction ni&Gueteli A Novet Gogdrit-hatelegiPepiideddriSewsitive Ggntinalis heysaithedviatrix s
evapor atigd B r&e%gycgﬁsﬁgggu\v& 198, 41 26326510 0855 ke BE PHifbc Wil T used

in the followng reaction W C)
4-[(4" - Met hwﬁyamméwwbﬁmwmmméhehd)B R 8 MVIBY:1 Béperi di ne

- 1car boxyl i g1saciady bgddhrdkinol f&%ﬁizmg-lfﬁb reak@dvi dr@RucBfral proteins by MPs can, of
4- (am no- rrethoxycarbon I-EE er.i di ne- 1% box lic acid

tent-butyl W8PEEbeUEd, ) W%r?é?}ﬁéﬁ‘?m(‘?@ it rgetallgprataase aetivity\y | ami ne
(3.05 g) fotahpwicmuisy bé' tesmﬂtdnmeyasdayspfoeﬁdyh-tﬂe Btatafud) pt variations itideof 61sdidted)) .. The
reacti oy mktm{ogﬁ&e%\l %ﬂzyd;a VRN R BherORE &1@{,}9&* Bl of Y B Ghtion

sequenti al | orlc acl d ueous so

bi car bonat. e°°&1i’€l“’19?s|°ﬁémd°l ﬁ@ﬁ"tﬁw léucoemz@mge ofﬁ@zyelpweab&r A disgue b’@ﬁi“&?"’hed
after evapogabk@edof solvent is purified by chr omat ography on silica gel

g?): In g 33)2 15 he e%(/)l‘l‘llzlgogl’f& o%'ﬁ-)ns%vgr\lluoggreta SO USCEIF%OE grgp y[agtgjcuo(x;gcu?estrea gl%lﬁr | ess

4- [ Car boxy - {rd adnnigibtived jn- dny p#aﬁﬂlylsklﬂedaulsimyﬂmaﬂﬂdm)‘ maditiis/dr phypmpelopylwvodd 1- car bo
xylic acgjzd vl

41 (4 - 025,[ hae)g({l;é pr'g Eft{é)a?r? Qto%xe as%llﬁ% %rﬁﬁn &ﬁtop eferred routes lof ad{nhmﬁtrftlon wglg ri di ne-
1- car boxy! i dependi um &Qtdlsw@ ytate éosme freatefiang thegpsage fqr@tch@ﬁqu dPr@femdawum is

added 50% S%Mmaﬁiﬂﬂfsﬁaﬁoﬂﬁcﬁlé&dﬁkﬂstr&m pEtGﬁllf SPFakdnRRHIN Xt Ure is sti rred at
roomtenperature for 2 our s ure 1s pentrglt ed

under reduced pr Q‘%"'u?re&‘e dlflll"l.?t”&fa‘b\ﬁlﬂ‘ @{‘lﬁfppra"d"é"t%@‘tl"éﬁtﬂge\/ﬁ% ISR BEsi vel y
wi t h 1IN hydmedhtiitor direatly t, the\effeeted arby foﬂ&n,an)adiﬁéaiehemoﬂémeduﬁxbdm&ﬂsmélﬁdmoiﬂae crude
2; 32?;} |3|%g ; Iroery%g'flﬁ tl? ﬁme :E@ atf,éﬁ?urg t8 fagls(i(r: ste1('a ﬂfl’zm.@gl duec&y to’ theb Yrea of the

(4" - Met hoxydlbnaphélngrdeerrsmW&mdwomqncsycmpemecﬁrqa«aﬂfemila@etgwel treging (e. Bo a

sol ution of gngiaplasty), scarring, buming (e.g., topical to the skin), or for opthalmic and periodontal

4-[ car boxy-(4' - et hoxy gl phenyl-4-sul f onyl am no) - met hyl ] - pi peri di ne- 1car box
ylic, acid ’c“EJFTt“’BSUtyI ester (Exanple 1, 200 ng) in dichl oxonet hane (5 ni)
is added trifluoroacetic acid ( 140 L) and the reaction mxture is stirred
at roomtenperature for 3 hours. The solvents are renoved under reduced
pressure and the residue is triturated 4fith ether. The 30 solids are
collected by filtration and the crude product is purified by
crystallization fromethyl acetate to give the desired conmpound as a white
sol i d.

0PN "~“ 5

._‘
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. 4-[ Car boxy- (4- phenoxy- benzenesul f onyl am no) - net hyl ] - pi peri di ne- 1 carboxylic

"heid tertbutyl ester. The title conpound is prepared foII F
procedure d for Exanple 1 and using phenoxy- benzenesu fonyl
chloride in d&ﬁﬁ’ghggep lc. Exanple 4 5 BCT/OS0U09TsS

(4- Phenoxy- benzenesul f onyl am no) - pi perl di n-4-yl -acetic acid. The title
conmpound is prepared from Exanple 3 followi ng the procedure described for
Exanpl e 2. Exanpl e 55

4' - Met hoxy- bi phen ~4-sul f onyl am no)-[1-(3-nmnet hyl - butyl eridin-4-yl]-
gicet i c aci é T(F)) }%Fcéxlsq the Feprgdedipg %/ftbp%n es[ MPs( the compo%nds of thg 1n)venFt)|onpare useful v

(4' - et hoxymbprmmglpr&msw foBseiih@ NItNie indWPRY thélia tickt Yher aﬁﬁtprssth'aseh dookdpxanpl e

10 2, 80 ng n_ethano

i soval er al dl)éﬁgnyraeep af‘%“ a Bna ﬂ‘%ﬁ&‘bﬁﬁ *’%ﬂeﬁg“rﬁ’gﬂ‘ﬁpéwe’éﬁxepléefn%m §need BT ¢ he
reacti on i sreple¢emescdf furh pdosthesay imcludels ¢hopr sach i hajpint teplackesto (foeekamplt rhlpHCI (1N)
1 n) and u r 1 Woll After
i1 or g, o el iolidd 5o il BrdffEs sichafl i, B Bl ©

1t P-1i PLC t IFCYP ﬂFH@"‘H%Eﬂ“@éHﬂ‘}S‘f uct as a white solid. 15 Exanples 6-21

Exanpl es 6-21 arMPQDEﬁpﬂd’oed:tlf/d nmm;xﬁaaﬁglo@ the U&ﬂlﬂ@ts&uﬁ? sﬁs@’l’n{ Qﬁp@iaﬂipnug in

? L?eggﬁgl Ien %&ralﬁgrétl ée Itah e%% Is@g%es?ed%%t Ll?el olf ?he reasons angiop asty asuar ﬁgﬁjegscr | bed
(1-1sobut yrshlcn_1 pﬁpgmdildigrterm fyilu;e 0 (rectmufeowyr-tbmep)isehny MMacﬁutyfmmcy desirbdiax)is acet i ¢
5 i iy T8 PSR e oot e b g "t e by

2, 350 ng) MAMEane of By a‘ﬁ@ﬂlwafr s {esulaﬁey ofcbésl aéwvlwomor@dwahgn%wws dilated
triethyl am aediéRdPatRl ok gedtive Wesh yurd BRRKFOLIGSN RN riphhkd) rreﬁéﬁus{ola%ﬁjug» The

reaction m xture .S stirred overni ht at room t enper.at diluted With
b a

ethyl acet aP@*HRoHEONE PRYTISS BHORALY fisrask; FIGIORIRFTY "Gf,‘fl’i“éraf“ﬁ“’ HEPASHH er, 5%
aqueous sodinceasblosgetnosuadess ciay diifet thedimehf)@mayive e dediaZn@ddlf. The crude

roduct @btaine r; vent, ur pXP-H " LC
'PO gi ve ?he desﬁpgﬁﬁg&e ?@Br% n@!ﬁlic?tg&]géhqumfc@{flg Exmﬁ1§Yep of ?%ﬁ 3;8 %%Lul es 23-130
are pr epar e¥stlatiomoE R inimeroves trsament ©f lemnﬂlégydmdmg it et listited toi wyklP n the
acyl ati on stepgir, feghiht@iahOnrbvastion ARCREHH 2 uitSaakt iRREbdfsh dEREPS R 8 ZeariiANPl € 31
38 21 S 004 01/ 70690 PCT/ Usgﬁj 0878@31

4-[ Car boxy- {“ﬁ H@%u‘b‘i‘%ﬁ?ﬁﬂﬂr rgatment PESRRS (thepryiplosical ARifpstationsere QRViQRS: 1- car bo

xylic acid Porekimpte {ietNMB inap 8¢ epplied\iatay@elexposure treatment to prevent ultaviolet damage

20 . 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 turnover, which includes metalloprotease 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

25 tissue, for example, following burns. MP inhibition is also useful in surgical procedures

- involving the skin for prevention of scarring, and promotion of notmal tissue growth including in
such applications as limb reattachment and refractory surgery (whether by laser or incision).

In addition, MPs are related to disorders involving irregular remodeling of other tissues,

such as bone, for example, in otosclerosis and/or osteoporosis, or for specific organs, such as in

30 liver cirrhosis and fibrotic lung disease. Similarly in diseases such as multiple sclerosis, MPs may

be involved in the irregular modeling of blood brain barrier and/or myelin sheaths of nervous

© tissue. Thus regulating MP activity may be used as a strategy in treating, preventing, and

controlling such diseases.

25



To a stirred solution of
. (4' - met hoxy- bi phenyl - 4-sul f onyl am no) - pi peri di n-4-yl -acetic acid 5 (Exanpl e
2, 199.5 ng) in dioxane (1 nL), cooled to 0C, is added 1I\b%;_ |u§mhydrOX| de

(1 m) fol I\gp%?/ ob%) met hoxyet hyl chl orof ormate (138.5 he reaction
mixture is SPPVPCE for 4 hours, diluted with ethyl acetaP%’”HﬁH"Wé%hed
sequentially with 1IN hydrochloric acid, water, 5% aqueous sodi um
bi carbonate and brine, then dried (Na2S04). The crude product obtai ned
after evaporation of solvent is purified using 1tP-hlPLC to give the
desired product a V\:Ei te solid. 10 Method B. a) (4'-Methoxy )
bi phenyl - 4- sul fd@l URal0 \thqyBHE P ibgiiRvolved; i maryt jnfectinnp, dnghding, sytamegalqvirusro o
SO|[ Ejt i on OL[CMV],retmﬁtls HIV, and the resultmg syndrome AIDS o | g
4-[ (4" - met hoxy- en m _no car bonyl - et h - pi peridi ne
-1carboxylic acid tef SB??P y}“‘é{%‘férﬂ ere'zgu’ﬁ%“ngm% sy ceds 5L
di chl or onet brakea dQ\@GOﬁqumawbmﬂ)decksdlssuéﬂasmangloﬁimma ad henapgidmml) and t he
reactiongm xtur e.‘)xﬁc@l\/ﬁ;s'bf LiEGbwa ﬁ\ﬁm{r&t1Ws§on&%r(gla§ed%‘tj{nﬁlbltcﬁs ofIhese

solvents are renoved under re uce ressure an
solidifies TBYRESSEhPFHSHyes birth qeateq) asqatS{ freexample usmf@ﬁnbmgtoﬁdmon;fmrptehwng

puri ficati openetfajion of the sperm mto and through the extracellular milieu of the ovum, implantation of the

4- [ Car boxy- 14nh net ho%%l[ 4- aul fon%l am no) - met hyl ] - pi peri di ne-1-carbo
xylic acid 2-NEt KOXY lﬁ?flgveé ge‘?"““‘f‘lf“‘éa‘g | ution of

(4' - met hoxy- bi pHemngditiod-tisayl afeoaispl cantermyljteddio fbe ubeiil i pregehtitge istoppi pﬂemmtmyl

ester (43. 4.:.68) dd@h&lhﬁm oronethane (4 nlL) is added triethylamne (51 L) 20

fol | oned by metrﬁox yet’hyl chloroformate (15.3 L) and the reaction mixture is
stirred at r oom%ﬂ@ﬁd\é?%ﬁrer@ph@%dlmwanﬂametogrotewmesandrle the progeseinginéier

Etzadlrjne)ed p(rj e%mes dtnmmﬁemds Qlkd @sﬂ%&ﬂ'aﬁ'anﬁ-&ﬂ%d ﬁ?@ﬁe}éfﬁﬂm iue EnteEhEéaE&’Qﬁét?é urane
an 0 Sodi um Ir 0x i s, adde ion mxture is
stirred for™ZMHGUT & PE éwgglfléd“%m%ﬂ Wgélﬁeaﬁ?’ glﬁlr’ liseasey HeEAF Vi t h

et hyl acet atoditin uncaeetiti divettioditis sitired gr related lubNdiseask; fhedrhanoid arthdicis, Gout\abd er
brine, agd g ?ﬂsﬁfﬂf&ge 25 (Na2S04). The crude product obtained after
evaporation o vent is purified using 1tP-HPLC to give the desired
product as a V\hl\f’hﬂfﬂswa@nu@mmﬁw eayseDP the Jiserdens thd igunugPre@QnsgoBentriggoaMRl f r om
Exanpl e 2 ugidngtoki€ a &Ry, ei@@mmf M?L% 9&%{%&%@&:&&9 dﬁ&xéréﬁs' %ﬁ'seﬁgepl

foll ow ng the rocedure described for anpl e

Exanpl es 40§y araieey  Fhus, MFet F%W@)(%Frrbﬂe‘e foryfreginendjsardees @@P‘P’lﬁs Pt ng

sul f onyl Chérgthmd% ankylobieg spohdytifig ahdl eutditfimet keuitis t Smefimbethe dide Yfrk@loF oW ng
}:)g_?_ ) Brsg Oéﬂﬁélfér t'hP! eﬂ, 4%8111: EX gxrr&rb%tzo% 013 09ther c’ondltlo)ns medlat%é z)y %IQS, %ere%ﬁp 2004
4-{ Car boxy fthlbl(tmhmmwf;fecbwwn, eriekampley trpstoinamu-therapy-mdicadfibrosis hy| } - pi per i

di ne- 1car boxyl i Cmaﬁliﬂoﬂ tfer BbkoMd diSales rle:nd%iemselves to this tty?'e of therapy, including
4- [ Met hoxycar bon 5524 vi tro-benzenesul f gnyl am no) - peridine-1 5

car boxylic asﬁu‘?fw"%élgyteg}l’ ysqtaa, Sysig |ﬁmop1§,rpclgf resplra ory dxstress syndrome
4- (am no- rre(ebpaoﬁgdlyaﬂietwmybham’edpyﬁs))pl perl di ne-1-carboxylic aC| d tent but yl

t le |
Cr1 et hy o ne. (2 ¥ plippiiafts B0g uRlERd IRBPR of W B BRESPIgE 0 o).
The react i ofiesgicn by treated veithy Wemb;tsoer rifog laxamgpte, they metefiagiizve as witls, snaka dite d
sequent i al | ytiuded, Rs dd- QM?M Qé'ahfég ﬁﬁigﬂ: mfﬁ@rﬁrﬁﬁon &ﬂ&%ﬁ%ﬁ §h0§9dinudmht1 n,

bi carbonate_and bri drie Theé crude \%)o duct 10 obt ai ned

after evapofrh%ﬁ i) ﬁ‘s‘?f‘lr‘l ?&“U@W‘“F%(etﬁsé’a W#f“?)h@d%B%lecgttvéﬁa It Framelef et Her

puri fi cati othough to be useful in treatlng or preventing viral infection, mcludlng infection which would
jyl[ I(g '22&:0 d {ege{l?t?gggq 'ch@'lgg \Rinovital mnggtpo% %%l?iaglt?snp{epaqut HK} I]nfeptlo II;A ﬂ])%?- Learbo
4- [ Met hoxycar boriyP m@mtms trealsh drorg tshel usefulyih amhng)}dzhnmmsld]spas@emwﬁophe 1-carbo

xylic acid e ' 7 ; tyl
acetate (401tar%f_H Sgﬁgﬂ @%?) IF‘PS(“? n#m %th Sﬁ&?ﬁ%ggsuh@glﬂs&na g‘%ﬂl %T?]? | ask is
flushed wit ﬁah?grﬂ rewehHYa%Petlwelvw lpss o€ mswvmhﬂ;&r,wp@u ations Grafy wsdHegt disessan

t enper at ur elegkémia)éagitkia, ahbiRxik, Atdihudia ahd YeitabSregudatibh bithedk pdwithr ough a Celite
plug and the solvent is evaporated under reduced pressure to give the
desired product as a colorless solid. &

4-{[ 4- (4- Met hoxy- benzoyl am no) - benzenesul f onyl am no] - met hoxycar bonyl - net hyl
} pi peridine-1-carboxylic acid tert-butyl ester. To a solution of

4-[ (4-am no20

benzenesul f onyl am no) - net hoxycar bonyl - et hyl | - pi peri di ne- 1-car boxylic acid
tert-butyl ester (600 ng) in dichloronethane (6 nlL) is added triethylam ne
(0.4 nL) followed by 4nmet hoxybenzoyl chloride (0.36 g). The reaction
nlxture |s stlrred overnlght at room tenperature, meshed sequentlally mnth

R o o S o o, o

ch



40\" ., WD 01/70690 21 SEP 2004 PCT/USOLl/ 08783 product obtained after

. evaporation of solvents is purified using RP-HPLC to give the desired
product as a colorless solid. Exanple 43 2 1 SEP 2004

4-{ Car boxy t hoxy- benzoyl am no) - benzenesul f onyl am no] - net h | } - pi peri
di ne- 15 car‘&éfw%geam d 2-met hoxy-ethyl ester Exanple 43Ff 5‘}1@57& ed from
Exanpl e 42c foll ow ng the procedure described for Exanple 31 (Method B).
Exanpl es 44-46 Exanpl es 44-46 are prepared using the correspondi ng sul fonyl
chlorides in the suI fonyl ation step follow ng the procedure described for
Exanpl e 31(Met zé 10 Exanpl e 47

[ 4- (4- Met hoxy-p é’ﬁ)f? g |ieRses) cw@ﬁ@%eeélﬁqréﬂwmmnhréatw js contamphésdi tackeda car bony
| ) pi peridi npréfetyéd]mm&'fof Realifient]. Suéﬂ diseases, conditions or disorders include, arthritis (including

Benzy | Oxy LM APk 02 0NG] N RALAANH HRLBEL! O T ¥ dehe] - acet
4- (benzyl oxg@aﬂltmﬁwmmm&) qcmiarhhsoyimr(tmmally mdanm))ﬂ,aack of corneal healing,

G €1l o oot i Agieleidon 26l by O ke Shhy (MY focfoie Bchallq |

reaction ni &8Vl s stirred at room tenperature for 4 hours. The solvents
are removed undeConipeshids %ferféﬂ 668 W ndt BmkddCto! @l £Hdnch® of SRl (BE Hlﬁg
dlchloroneth% nﬁ] fg sglutlonls ad trleth | am ne ( ny)
fol | oned by® %P‘E}F%F @e‘if%ﬁt% ﬁ’?ﬂ" h?r‘bﬁ%?e“(“fﬁ tagp gelpdhize f"éét&"t?‘@ﬂxm xt ur e
is all owed tetalipioteadenandFhentisinteptin RBtallapenteagegNper at ur e The reaction m xture
i's conceptrated r e t cet e and
washed ?S’CCGSSI ve %nd E’gﬁﬁﬁf Pgl?:thq%g)??lgéka{:igl CErea O%tfrlcﬁre ©PSH %yttﬁ%n dried
(Na2S04) . TrrevegtiqRoe aﬁﬁ%@ﬁ &4mag tﬂt%‘{ﬂhe@ mtesemS)eampbewaqomwnds thetproferettially

purified bymﬁlbitgaamgegorft}pgs\hcmggeggggst ography (EtQAc: CH2C12 3:2) to give the
desired corrpound(Fas a
0

Ani no- [ 1- (nor ph ‘1“}?8““53 Brﬁ 6‘%@%’ ?“Wﬂe?lfeg)t%thﬂ Irgatment pfneplar digordgrs (espes{plly est er .

To a sol ut i comeflSulcgration, lack of corneal healing, macular degeneration, and pterygium) are those

| - t
e a0 e Feapiiaf Bl ool RRopEacks "RLBARY s LIRBRLA I SpiGRRG] Y on
carbon (20 Wwallymerm@@hlylasa&pmmeld wi th hydrogen and the reaction nmixture

is stirred at ragmph@AP fe?eh‘le'd ?or,flﬂfé natamm%&' o3 *theTtﬂgttrfeﬁia&tghﬁrHld@lsét(ééﬁ&1 ally
filtered thr ou%)étafq‘Oell PE@&W ) S he solvent Is evaporated under rteduced

pressure toPgP LaggeAn e Gmpedp Gatpeekaentiplly;inhbit collazsnmetg

reacti on w ho urlflcatlon 30 ¢)
(4- Br ono- be rﬁe&ﬁ?ﬂf—bﬂ%}l am no) - [ 1- (rmrphol i ne-4-carbonyl)-piperidin-4-yl]-a
cetic a("d d nmet hy]:'h ltlox;ggf@le Fn)%nlﬁad &t

ol ne

am no-[ 1- (nor ph - car bony pI perlpgl n-4-yl]-acetic acid nethyl ester
(140 mg) (5.42 g) i M diznfesrdofoptvgamomtofipicpmpayniiefdieednventions 48} anmi ne (140 L)

41 21 SEP 2004 V\O(@l/ﬂ@@;&ﬁcdawlpwt@&ﬂc&aeﬁ ol | owed by 4-bronophenyl
sul fonyl chl orldlgté\751 eégg) The r actlon m xtu Hﬁﬁlﬂ irred oveynight at
room t enper at ur €° WaEHead S EqUEIFTH F?semﬁmfﬂt%@%’f‘ Vi eROr Bidetister, o
aqueous s odm@thObrocaﬁetactwatyeTmnﬁudemmor trieastasth; osedarthiiBs Si8viatoid hrérritis, Wide

product @bt ghned.al tugc;e pENAAR y@&fgﬁ? &%x%t IS to%.{gt, }@n&a&gﬁx@ LRt ogr aphy

on silica gel using priovi de the Foduct as a
col orl ess shie dl"huﬂ)thc compounds of the invention are useful in therapy with regard to condltxons

[ 4- (4- Met hojysa Mhe&maygct)v@enzenesul fonyl am no] -[ 1- (m)rphol i ne- 4-car bony
|) pi peridi n-4-y|h$acet1c aC|d tﬁ‘ﬁ 59 . A solutjon

(4- br ono- benzene I‘"f"&‘ﬁ&?f‘ﬁ?ﬁlﬂ‘?lﬂ T be fore ?fedc‘ﬁtPl?BWP‘)e“‘ﬁ]p&ﬂnfpﬂf‘Wna yl]-ac
etic acid nfot hselin eusatment(ozgﬂﬁ)phga)qs dinkdsé oondpibesn yStandst \phamace(fidal fogylation

Pd( PPh3)C1 DVF is
i 4 DO S bl Aok i
t hree ti mesPubithpgGompanygBastyn, Paglatestefliien.wi t h brine, then dried (MyS04). The

crude product obf aéa&'@@ncﬁ@ﬁf&:‘iw@ﬁﬁ@&?ﬁ'agf QrFoﬂlfluW@I}) \e8RbSunt Ss RHakdolBGndtYis S1 | 1 ca
gel flush chronat og %% (hexane: Et OAc % give the desired product as
a col orl ess® gea fiyep to inhibit metalloproteases at the s1te(s of act1v1ty, in an animal, preferably a
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e) '
. [ 4- (4- Mct hoxy- phenyl et hynyl ) - benzenesul f onyl am no] - [ 1- (nor phol i ne- 4- car bony
') 15 piperidin-4-yl]-acetic acid. To a solution of 21 SEP ﬂng
[4-(4-meth Iethynyl)benzenesulfonylanlno] [ 1-( hol i ne- 4- car bonyl
) - plperldlﬁ&éo/ﬁfgacetlc acid methyl ester (150 ng) in t@gpyﬁyﬂfﬁ?uran (3
m.) is added 50% sodi um hydroxide (0.5 nL) and the reaction mxture is
stirred at roomtenperature for 16 hours. The reaction mxture is
concentrat ed under reduced pressure diluted with ethyl acetate and washed
successively with 1IN h ric te 20 brine, and then dried
(Na2s04) . ﬁ‘é Py Elé"ﬂpP%g"Ef?Pf &P’hé %t"(\:\}%m&\}ﬁﬂb"r aqvetsh sige edfspty vveh p%
purified bytoumty;grrfmtoHPb.tChllefgugtemnieblEboﬁiﬁnsms[lﬁda Witto 8l veakonalsle derefit/avkl @GS sol i d.
Exanpl e 48
(4" - Met hOwa en ﬁed 1nI thg1 of thlxs inven 15)n [’l_l‘_he SIQDCI“%% |afc ﬁlgd ﬁff%"’éﬁy% 61H§,qn5 ‘ﬁ’iﬂp erl di n-

4-yl]-aceti gbvamlpla, vam vathssjjcmtfaodms @f the particular condition being treated, the physical
(4" -net h@WcJﬁHﬁ’l@ﬁ B¥ tne f)at%:’r”: fariolA0h B keaidRE rttzeqla&r ofyéonc%g;gﬁtl Jﬁer%ﬁ" (9‘ aaﬁam e

(Exanpl e 2, ) -1 di oxane: wat er
(182 L) f ol Fha\ﬁié?flf °aaﬂﬁﬁ9r5he|weﬂé®afbsewr=r eyedsce gokubility 9f theﬂqen%ﬁbt. on

mxture i s sdnpotumbthereiay Eﬂﬂdglkbtdo&ige rdgﬁﬁentdemaefoa&mrcempmdom ed with ethyl
acetate and was drochl o ci.d ter, 5%
aqueous sodi um EI:E %%drs%og‘n% 8 aoﬁ?fy%ofnpﬁ‘end ‘F%%"ﬁlpa?t?%ﬁ"trtkfas?%@%)m B CoriRinR
product obt plapesteutitaliFracesptalo catiéro rTief tersophambceitivaliyuacedptable qasneﬂgamed-lPLC to

th SEP
gi ve  t heyrlopiuie il 0878%%@ RSP 13 A 'dguen@eia(g}ﬁ ﬁulﬂt%g%@ostant%;

di met hyl car Bk g1e ssitablsr for admipigtratipn t%equlmefsmep aftmmrmh mepe tprpéerqs’sﬂm edure
descri bgd f BrimanX FRGRbEn "$EmpabiNa TR B& h'éx?mafﬂﬁnﬁ%at E&é%&%oﬁ&tm rt]m fb&u&{ e t c
prepared usin correspan sul f an s in the su i on
step fol | ow %’8"1? %3”‘6? 8‘2{%’8&&5&1‘3@8@? F'%Jéﬁf ¥‘BP E&(éﬁ{)‘f’ °t%¥a‘f‘rﬂ ey Dtk

( 1- Met hanes thef thery Is-noi iptenastiin rwhith ywtojild (sdistantiatlir cdyoe bhthmbeuﬁeas effifaoy yf tei no) - ac

etic acifs Igy éé?n'dﬁhé Qth
(4 - et hoxy bIPES! i 4{ A lﬂ%%y use futuatlons Phar:maceui;lcc?ll¥1 acﬁepta[ble aegrer;[efs érxugt?f cfo?rli:exa

anuno) -
2, 103 ny) Pfh o S&fﬁelie'eﬂb'ah'éhvwer ar@lse}ume)ly ilaw Jerdeiy t°r readenythemrisaitsble7 fr )
f 0| | owed by adihiftanasy kl’fc@ﬂi}ﬂal ﬂl@feﬁblly(aﬁﬂa.ﬁﬁﬁal( hbre PRilerabiiAumBACng ¥Batdd. Xt Ur e is
stirred overmgh% at ro kF dilute W|thehyl acetate and
washed sequenti al Ty “ﬂ%’r“ffc ik opmy seryg pgyp a’(ﬂff%‘F‘c yggo8R] “BSbi um
bi car bonat ecmpdndntsnhuaqof #rb eugarsiisichchs (abladeSEhdcpse i fucord) dercigs Oiehods carb stadched
after evgpo P S t h esired
or oduct %2 Bl B Cﬂoﬁi ff cﬁ%LleFo@é a dl_:1§(s d‘éﬁ?aftxl/e? Hl L dsg%lgg fgxgg&m Bnylgceﬁ\ggste Sty 54 are
pr epar ed fr@ﬂ?f‘%ﬁ‘ﬁﬁlf@ﬂw wéiplpwm@ervﬁ@awmw eelatinsteles sgbellubmantﬁﬁmhppe 52.

EXAMPLES 555t6ic TRR &l ang‘MeBﬂn cstea[rafe AAWE sifffe; SJega&ieJ bils %ﬁchcwpa%dal made
according to the procedure; esc[Dc bed. Inigl)éggﬁx s 55-66. R~ ON O\ HO
NG

~ S~ ONi Setten F?W g & TR RAYQS ‘sjﬂc}é A% propylene
bondH C~-H4- élyfdvmﬁlierﬁ(e éoytitol, lai(iol) %@mﬁﬁb‘ gPIS8lgin(cHdid; ervkibifiis, Gindhides 4- OV

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

tableting agents, stabilizers; antioxidants; preservatives; pyrogen-free water; isotonic saline; and
phosphate buffer solutions.

The choice of a pharmaceutically-acceptable carrier to be used in conjunction with the
subject compound is basically determined by the way the compound is to be administered.

30 If the subject compound is to be injected, the preferred pharmaceutically-acceptable

carrier is sterile, physiological saline, with blood-compatible suspending agent, the pH of which
has been adjusted to about 7.4,

In particular, pharmaceutically-acceptable carriers for systemic administration

include sugars, starches, cellulose and its derivatives, malt, gelatin, talc, calcium sulfate,
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43°* 21 SEP 2004 WD 01/ 70690 PCT/ USO1/ 08783 59- C(=0) - ~- ~
. U- OBH4- 4- OVB60- O =0) O - CHi CH3- C6H4- 4- OVB61- C( =0) - - CH20Ph- C6H4- 4- OVE62- CHz -

" CH~CH2Ph- C6H4- 4- OVE63- CHZ- 21 SEP 2004
- 2- thi azol yl - chiH: 4- OVe64- CH2- - 2- fur f ur yl - O6H4- 4- OVB65- QHZ. < 2- Lhi enyl - O6HA
- 4- OMe66- OBn- C6H4- 4- OMe Exanpl e 55 PCT/US01/08783

4- (4' - Met hoxy- bi phenyl - 4. . sul fonyl am no) - pi peri di ne-1, 4-di carboxylic acid
nono-tert-butyl ester. a) 4-Am no-pipertdine-1, 4-di carboxyl.lc acid
1-tert-butyl ester 4-methyl ester. To a slurry 5 of

4- am no- pi per|d| ne: 1, 4-di carboxylic acid nono-tert-butyl aster (13.9 g) in
met hanol  ( 1EGCAS ollt §yathstic Ao i;‘l"lf‘r alginicyagiy. piosPRatoudier E%utﬁ’&ﬁ’legm Higesel

dr opwi se oviotodic halittes agd begdnnﬁehwdtétl | phefdirad em‘eﬁa&eparent&eum&mét&ﬁoﬁm

fol | owed by, E'J ﬁr\'é%ﬁ %Y stk %ﬂn&featecm Oorhldtginguét%angl God seﬂ}ge osi %gtn T2 Fatlix% ep

evapor at ed tnd use "he"'nex
Wi t hout furphﬂgpacqualf){-mmtm Ceriep,) in composmons for parenteral administration,

4- (4" - MetshoxmppikRheRyd: a&,uwd% gwk@mo@%&?ﬂa%b&mﬁ I, 4-dicarboxylic acid

| -tertbutyl ester 4-nethyl ester. "To a solution of
4- Ari no- pi per i di Hg-cemposifjans phibisyinyeatiopoargipreferablyt eirided ip spit dossgnioimhy As est er
E) 155 mg% hl Nugdil ﬁ&hlamrmttliafaﬁge folx@”ﬂa)comﬁosﬁ%g%dth‘isrlhfbfxl_ﬁlbﬂ @iﬁlaﬁ?ng(ala?aﬁxohﬁt ofol | owed
y p- et hox nyl sulfo chl or.i e reaction ure is
stirred ove%/ﬁ:I §‘H§ai FoBR {Iﬁﬂe}saﬁuﬁf? e féfa%%’g‘%@ﬁ%\&earmrﬁﬂdmﬁﬂ%@ 2t hen
dried (MySOmpmmIhmoepueferalils a[hnmdmubjecthalsnehb dabd, escoddingpo gaidinpdicelf prael vent
is purifjged G np(;ng% $ACok O

108 tn%g ﬂ@% Eiﬁgﬂy gl%gstaz) O)J %ég%on’z‘%ﬂﬂ éléng @ﬁﬁi@ﬁﬁ{s)at ﬁoutt

provi de the sire s sol

4- (4" - Met hok%Pﬂmq@ﬁ@mm&ra@m from yhaakil g 1o pRst S mp-more prefesdbln By lapeutaci d

ZD? Zt ert- : EUﬁ.O’Jn% @S4bBiit 3|06@1g@o|§@ﬂﬂ‘dﬂﬁ1hl@ ) &dmpound. o 4
met hoxy- bi ghenyl - 4-su ny.l am. no) - pi peri ar oxyl]c aci

T tent butyt ot B SRR obSArRrHTORH T Ao b AT ChFETS BT 1 o

added a 20 mhtptebmnoml rbatd;lhbpjnal hgaahi,mxuldeormmbtymdahmst(aﬁan nD¢pendingngtosr (8

m) and ’FShethe gtEclqu rgqté(tolfra%nﬁlﬁsta{l&{ i1 a L&Y %?%ggﬁqlgall&%gcegﬂﬂ%ur S-

‘:fa flef

The reaction ture 1s concentrated unceiér re ced

twice with earfigrs well-deewn iphthe ar ey be um«iasTélewsmﬁeéetﬁOlld onbignid &llgrechilueniy| 44
110 011 708afoihesSERUARRARET/ LSRR 08783 cAgphingnddnniioe; anbgihad) ust ed

to 3 with 1 droc oric aci ar he uegus phase
o washed vPERHSCHEAISETS FeteHameR b HoRGtn Boich £ o o baRRHe i e
with brine emdnhibltoefl actiméty oamlibymmula (rmgmpsundm'ﬂmlah&hﬂ odeamef: enpleygdrinduct

obt ai nedzoaf E&rungefo%f)\sefﬂ?‘me%nﬁ laI 12 chg o clil s c1en ?egrggﬁé n%ra%?caﬁplg'&n{y fgI ve

t he desired or

4- (4" - Met howtemlpﬂqen@mmrﬁtrstmnfmyma#pwmf thy Benmuaﬁ A componnd oTpthniguescind. To a
sol ution of ¢ompositions for makm dosage forms useful in the methods of this invention are described

4- (4" met hoxy- g %QE}[“)( fon l,am noz- i peridi ne 4-di carpoxylic, acid
Tono- ter t - it TAETERS TR &) SRorPRtigy TG OoA R RRES
added ani solCRapfe3® 9Lgndf 10l (Bawkesd &oWRhbddsf bdiﬁ)fsQ&Q’Eﬂ)J I:mmﬁnﬁh €8 alyl Bhamndertiosl
reaction ture IS S i.rre om t at.ure 3. rs. 210 e

sol uti 0n2d|ﬂ 5 20sags Eo gg)haen% abhngel,( Sduhiol! 5 ceuﬁcari'%agrggg%réggpé

col | ected, WakibetloW)t h 10% Et 20/ hexane (2 x 10 m_) and dried under vacuum

to give the desi Vﬁ%u@ro? g%sfoﬂnJ Cdnl Lz‘:&ga%iugh% s3h Loli MR & tfets,

4- (4' - Met hoxy- bi phenyl - 4- squ I am no eri di ne- 1, 4-di car boxyl i.c acid
nmono- (2 15 ﬁ%ﬁ&&ﬂ@?ﬁ?laydé’élkel’°w% al ?roFaécfo%mmpaﬁﬁ gfsafe and eéffective

4- (4' - met hoxmoiit, phemyl at4edstl hﬁcmﬂy%aaam):ﬂatapgrr firéhh laaou4 2s<a,rﬂacmbyﬁt| 0% &F the
(Exerrpl | n dio coQ ) N.sodi um
hydr oxi de (f“#L“? @p TERT o 'i%?e% an 5 %’ﬁ?/rlesse ﬁ%rl%? %W% 1 en(t‘%gc?m e({ &he
reaction m xeade fils-epafedy @d mulmph Chmmesed diednteining wivitkblet Higdersa clobridents,and
washed sequgfijdial hl¥1nf@h{anné-%e%déomkl§één€s ﬁwoﬁ%\&@énﬁr flow TARGHE QS AH um

bi car bonate and bri ne, then crude product obtai ned
after evapomgltingasets: diquidere! 4°§agsi§qrmﬁ fnsky fasquﬁ@ls REWLADSCPSIQNS, SESReRC T8 s 1 ed

product as goldtnk @nd&H sushen&HaTRoBRinR&t £dm non-effervescent granules, and effervescent
29




Exanpl es 58-61 are prepared from Exanpl e 56 using the corresponding
.acylating agents follow ng the procedure described for Exanple 57. 25
Exanpl e 62 1 SEP 20

4- (4" - Met hO%(HI 8 nyl - 4-sul f onyl am no) - 1- phenet hyl - pi perlzd r% (Q,*ar boxylic
acid. To a SO TFIRG sol ution of PCURb1/08783

4- (4' - met hoxy- bi phenyl - 4- sul f onyl am no) - pi peri di ne-4-carboxylic acid
(Exanmpl e 56, 110 ng) and pyridine (25 p,1,) in ethanol (2 nlL) is added

i soval eral dehyde (92 ng) and BH3pyridine conplex (8M 55 pL) and the
reaction is stirred for 4 hours. The precipitate is 30 dissolved with HC
(IN, 1nl) arREPARHARSIPeORitifyed fom effsrusseant srARHlRs ccontaining suitabls olyewts PEEIRA-o UL |
After 45 'tive EmﬂEﬁylﬁ@@gbn\éatﬁﬂdﬁiﬁﬁlg@nﬁgﬁﬂdeﬁQ ?s(w@g:gr&?s frieit%% fa%_ldgﬁb cdiérhg )
precipitate in, methanol and purified using - to give the
desired procilga]ttéjz{nﬁml'WﬁL P11 d. Exam |ies 63-66 Exanpl es 63-66 are
prepared from Exﬁ'h‘ppf@H%elﬂleﬂllb'@wemgﬂthepmmfmée plegacation efthnft dosagedamsl e 5
62. EXAVPE Eﬁ‘foz@%rom Jmlsﬁm&% RENIGDRE fn &QQWS Tahlgs {ch&ﬁl é&%@ %fcog%ﬂ%ﬂﬁn o~ HO

made accor di g%m o th proce dures described in Exa
S~ O A ~ p aceutically-Compatible adjuvants as inert diluents, such as calcium carbonate, sodium

E)léaggl g(ﬂch lﬁn&b&ateCGMm&ﬂ ,OMEtost- fnd- Calidsed -tialders OsusiO4s - £aedid o dVRAD vRede;- COHA- 4
- an‘p

(4" - Met hoxy- sm@ TR Sugh. 83, Peghny AlEie AYS 2pd SToPamRRlAey - Ipkrioants sl o megResi® aci d
a) Benzyl ox;stm\ﬁiboﬁsnrlawmd\@m( tabvt r Qlisigdds euchys siticod-didxidd e pe awéttd dnpaave dlowet hyl
ester, lRpya o2 [ nitrile
(10 )~ of °%9a‘%%‘a‘é°§ P RMEO " okl ARER AL B Bl b BE8R" D00
my, 3.02 nmipPyeagapee W?,eFFnPré a@éla&msage&tsﬂu@n aazsamamy,l Se@[l@mAm@l}thd@Pemréne
{0.45 L, 3..02f6M8hvors, 46 Ll %hjhﬁ‘ﬁds e cBé‘@.blmt%tew QJa{asQle? bbfcal gc%mﬂ(%e Ihitt es,
thetetrahydro4 the reaction

mxture i s StIfry Z& Q%ﬁfﬂm f’sﬁlﬁﬂ‘?g algoﬁt eﬂg"ngl’lﬁctnf’%?f‘iag‘e’f %?é’ri?m?ﬂ"is GERSEIS\RR SeoRRIAC (75
m.) and subgsenpiderationg lika tiste,ceonti 4nid sidlf dtibidy) whish utei o critibhlcforstat piirposes dfshet hen

dried by1¥"a%ﬁﬂjébgm‘%nrt1&},9§dﬂ§b?1@ 11?51553 gqgerm ll %ﬁ.retAf ter filtration and

concentration of the trate roto ora dark reddi sh 20 br own
oil is diluted V\APPIHWEQWPSI%&P’&Q @clmdlqwéﬁdh@ne rmmbslom]wqunw@md theHikough a

plug of silitaa p%ha&ﬁcﬁlﬁy%b’@ta@%@&ﬁ&s mmpm@ebmtm lof Suck SErRfositists tra% v;leéll et h)él
lve e desire

acet at e/ hexane el yent g sol vent ved in vacuo to g

conpound. 42‘“ L@l“%é&’?b‘(?ﬁ‘“‘&%“ﬁﬁ? m% BERPRISEI ¥ gmalsiops) and suspensions

Qm' noI (tet ratkv}ude @thal}qll aglyo&roylgr%mte&et glgcoacpo@embﬁtyélydas tliRhid shéisse, sorbitol and
enzyl oxygar, y o]

ester ( 3%(% V‘Q,&P ?‘g@ 905 ﬁeﬂgl&?‘ %@cag sF& ex?dq rigar %lens 1 p‘%"enaﬁ‘?’i elggots? ) & smalu

anhydr ous mammmethylaem¢se,a«xﬁhet IRe- 390 tmgaoanh iRl sdﬁ@ﬁﬁlgﬁde,\/mﬁdal wmragén&r 10

m nutes. TO Jﬁchﬁe Ye%ﬁh?rﬂmd p§ly£o|;'§a& ﬁd&ﬁ %fpﬁ:oa/f)pp aclarl/a l(\j'ésl'lln u g;ntgt%ﬁ paraf)en BX(? sodium

benzoate. Peroral liquid compositions may also contain one or more components such as

sweetenets, flavoring agents and colorants disclosed above.

25 Such compositions may also be coated by conventional methods, typically with pH or
time-dependent coatings, such that the subject compound is released in the gastrointestinal tract in
the vicinity of the desired topical application, or at various times to extend the desired action.
Such dosage forms typically include, but are not limited to, one or more of cellulose acetate

phthalate, polyvinylacetate phthalate, hydroxypropyl methy! cellulose phthalate, ethyl cellulose,

30 Eudragit coatings, waxes and shellac.
Compositions of the subject invention may optionally include other drug actives,
Other compositions useful for attaining systemic delivery of the subject compounds
include sublingual, buccal and nasal dosage forms. Such compositions typically comprise one or

more of soluble filler substances such as sucrose, sorbitol and mannitol; and binders such as
30



5 The solvent is then placed under a 3 Atm bl anket of hydrogen and shaken
.overnight. The catalyst is then renoved by filtration through Celite.
Renoval of organic solvent under reduced pressure and subsg Lﬁ?t agyl ng in
vacuo gi vesya %“{ resi due, for which NVR and nass spectr % nal ysi s
show t hat the desr red ester has been prepared. The cr ude s used as
is without further purification. 10 c)

(4' - Met hoxy- bi phenyl - 4-snl f onyl am no) - (tetrahydro-pyran-4-yl)-acetic acid
met hyl ester. In a 100 ni round bottom flask is dissolved under nitrogen

t he crude am no- l&}t etr dro an-4-yl)-acetic acid nethyl ester (288 ng
1.17 mol) 5“2 RiRASPE ‘(‘g’ él’“e}hyl oflplese andiBydoxaprony methyloeliyesani ne
(330 L, 2. 333lidmm, )qbnq:ams;eswaaenyhm ooloenty) antiaxidaftinyld favdriag hgdfts Gd@RedWovelmag® nMOI )
i's added an%ws:marz&eut' on stirred overnight at roomtenperature. After
washing with water and brine and drying over MyS04, the nethyl ene
chloride | ayer | Jhe eepapogitiorst of this lifventiogatan filse bé hdrsinistehed dogitaliy taplaybject,

Fol | ow s elell,Ithikirdds fiyfhoR Qs Ghrlitlng ?g%?egéo\%mn&sthr? Gt or TR0 10!

fractions arge co |ned and concentrat Cuo to e spectr. scopi cal ly
cl ean pr odudsug ofthg SHQP%t fh transdermplily v1ad9 "patch". Such compos1t10ns include, for

(4" - Met hoxy-cbaqlme,mytlonél -c8dahib O kiany 569 ar(dtsedeisahDh@fer%b'dl @&nﬁcswohsﬁeﬁ;abgf aci d.

The 4' 20 sul fon | )-acetic
aci d ot hyl RaPR¥ sdhBaRTYec i o N A etk DN AR e i 5o
round bot t orh4 ?%&*?Rm 586, 96 st Hoomulo ) kormpvuadn Syitible xemiers furnopiyd matisist#2a ny,

17.1 mmoh) ipRefatli: r&xfranWﬁ{ Flhcel oh tﬂggﬁﬁl a@QQOﬁtnﬁmm ﬁ(ﬁnu él?d be§ stsl;e'uf rtlowl bﬁ,OC for

2 hours. After renoval nost of under uce sure

aqueous | ay é’FfSPléatw&gh@Hn?Wndé Vet rﬁ@w@ilwhe BETife s, oraan@ naqamreagd qanghiq of s
di | ut ed wit having éisper&Q ofldjssoved tEJréif{ Ithe%nﬁﬂﬁf(ﬁtc@mﬁojug@ 'TBQ cAhg rﬂa!yalﬁﬁﬁide' nto an

Erl enneyer fha foll ar e added

HCI
dr opwi se to e 3?1611%\'?3&13?“"’2?@& ’g?lhﬁlt%&%%‘&gf% ﬁ?@“mg?ﬁ@‘tq s8fusuts 2ad e dikpar at ed
and the aque\qus%# Exgrofrﬁmegﬂéggt ed with additional ethyl acetate. Rinsed
with brine and filtered and concentrated in vacuo to
Icg%guﬁdwlsb d re@hﬂq@enfdﬁrdw‘ol FMided b dPEERANAT breddilidg Blo¥@Ss 10Ri48S1 red

(4' - Met hoxy - p%n%ff o2 lfn%ea’r@rdofﬁi}rlk?m%ﬁe Rty i Byrman on @Shayraainal sybiect, et i ¢
aci d a) Benazyhivisetiag lacsagelaameffem@é etha:.hydﬁ Goﬁxﬁiﬂ@@yscﬁtﬁpoﬂnwiol sdRNEdjeaces ¢ acid

thyl est fI k f i
ncetoni tri sty B aRnab eSO Bt St SRA R Sre o of o
trimet hyl eétserder(mecﬁquedzyglsgrmm) oﬁmatmqpmhemss Thel rethodi/of thaNBventibT @690 21

SEP 20042@6&&5@&%zggrg,e@nmgad;@megy&gc%@ aé},o@g undec-7-ene (0.44 nL, 2.95
nmmol ). After allg\é\%g% m xture to stir for 10 mnutes, the

t et r ahydr ot hi opy lt’(S’Fi”e of $hts inypntion gan hevadministersd depicaliiilon Pstemically.i on
mxture is sS&stem@Ckpf)leatuﬁl thalyiGes ahih @nefIRkd L 1ﬁ>ufoduan§ ﬁr&&x@u (Y e&Ebothd htEAC (75

nL) and sub t h e.solution is . then
drl)ed by \l/J\/aZE&gsegF hkéhgggﬁ g \Mtr artfc%ﬁeﬁﬁecﬁﬁf' e §re hfr;&F‘f“é":tJm‘li‘ |af}r“:’éf‘?'| on and
concent r ati dHr aﬁﬁcql,rﬂpld‘lrall,t lnmsmmanﬂmemtrmmumapetltoeeadauﬂmutaaehis sh
brown oi b5 i Sutdlinkul, ettt ha SlMAimAGELALS Fhd F&%ﬁan Cbrn c?unfi'sngf file! i &defid

through a plug of silica gel to renpve excess p o hor Ci ne 1BETer usi ng
11 ethyl ad¥ %H°é/aFFeB¥%1fﬁ’éblélaﬁ‘éﬁtSt°‘°Fr?éa”§ol vent is renoved in vacuo to give

t h'?hdles' rf:d Corrptvhmebeciﬁ): 6 gh Qof (iEbita? Y eOadntthitBRd, 24y delV lad tRC @irhtfondst d
met hyl ester,

benzyl oxycar Satme a?ﬁ%n“c’)heﬁeyfhfé’ﬁwlg i§ fopisp)Ar Swstepic predutgrynendent| Thexdaspeenet hy |
ester (350 nrd trbatmemtmmmenrmllaakcbedbpem apdRasuch Hyotero genled seoifib Rokhela W)t h
anhydrou t; n for 10
it o oro oy Rt el B ke ilfegBh dhd Sy S ARIPRENE (bR ARORTen

sol vent is CHEMUE BRibHory rarsentztignsagtithe P%R%the Gﬁetﬂil,wwotﬂg@ntomnbm the

over ni ght . faeorﬁastaibma of fhe tsmeu (sﬁ@ﬂ)y@\delgii), fobmpliadtd it tRrRMHNGRE 1h1te§,
Renoval o or%rﬁl creso vent und e &Je\ﬂ%d E’ﬁiﬁﬁure 15 and subsequent drying
in vacuo gi vVes aRorf A SETH! sppiafeEn o SB*Yrass spectronetric

anal ysis show that the desired ester has been prepared. The crude product
is used as is without further purlflcat?’bn c)

(4' - Met hoxy- bi phenyl - 4-sul f onyl am no) - (t etrahydro-t hi opyran-4-yl)-acetic
acid nethyl ester. In a 100 nL round bottom flask is dissol ved under
nitrogen the crude am no20 (tetrahydro-thiopyran-4-yl)-acetic acid nethyl
ester (300 ng, 1.2 mmol) in anhydrous CHzCI Z (8 nL). After addition of
triethylamne (340 L, 2.4 mmol), p-nmethoxybi phenyl sulfonyl chloride (510
ng, 1.8 mmmol) is added and the solution stirred overnight at room
tenperature. After vvashr ng vvrth wat er and br| ne and dryr ng over IngO4, t he

- o . .



Wi th brine and dried over MySO4, filtered and concentrated in vacuo. The
\crude is purified by preparative HPLC to give the desired product as a
white solid Exarrple 69 (1, 1- Di oxo- hexahydro-1 ‘

s-t hi opyran- 4- 4' - met hoxy- bi phenyl - 4- sul f onyl ami no) - acegl C %Pz;% d a)
Benzyl oxyca?‘%‘ﬁg fli no- (t et rahydro-t hi opyran-4-yl i dene) - REE[S1/¢883d rret hyl
ester. In a 50 nL round bottomflask is prepared a solution in acetonitrile
(10 nmL) of the N (benzyl oxycarbonyl)- -phosphonoglycine trimethyl ester
(978 mg, 2.95 mmol ) to which is added 1, 8-di azabicyl co[ 5. 4. 0] undec- 7-ene
(0.44 nL, 2.95 mol ). After allowing the mxture to stir for 10 10 m nutes,
the tet rahydr ot hiTgpyy#ikin £5-ohinan 3G Kyeigting Bppexishjtely §0 deldgrimaln dromhabonteact i on
mxture i s Sting fﬁﬂoﬁt@boo?mgaﬁ{&e FIR?ab@QMB éb%‘tdxﬁ Eo%@ut%éo%%%&% ﬁljéfeﬁ%f?“c (75

nm) and subs n sol u I on l'utton 1s°then
dried by wasfﬁqrheb%\‘} ¥91m5§? ﬁté’“b}ﬂ? g iof F PWE]‘IWX tompgisdpre administered perrdayifern and
concentr at i myst@mlctakimnﬁstdaumﬁt le isnmdenstobd ehaC feke (HoS:3S Win@es dré1 By ay lef Eadghlesh

brown oil i s d he ane | t ered

t hr ough a5 W L#Etgiﬂld%%ﬁnﬁ% l}%’ m%%%tbgwl\llsger&ed%eels?g B’ﬁ&g 67'?})"&8/?53‘?"3?%?‘% ester
using 1:1 et hyI derrefatred metiaesh@f adininastrationTioe treatthené nf rhiewmateidnatirdtisiinombauo t o
give the de%ﬁﬁﬂraﬁ?”ﬂ@‘&ﬁt@a armular injection. As is luaewn and practiced in the art, all

Benzyl oxycarbon ag i oxo-tetrah

6-t hi opyr an- 8”’%)‘?{ %’559 E’éﬁ‘?‘édfa\?lsaa%tw?/beé&@ Formammels) qgpdcigiy bmans,
benzyl oxycar(bsmying ah agprédifibte abdyceagtit E P kildkRmd) aiviiRaIEdoaGedfifontdbost 1t hyl
ester (33,@7 tﬁb@g?&ﬁ%%wfgre%&' Z at 0C is added 65% m chl or oper benzoi c

20 aC|d( ‘the m xture to stir cold for 20 m nut es,

the mixture is alﬂ pigEerred anethad of tswtmmondmlemparoatlwoeﬂ afutiigtial dests b fros hour s.

The sol uti onwh& m% qwuumdna@fs@fef;h@qozn {pbe ma q%u%%,gggr@mek opashed
rie

W th saturated sol ution. golution is |ng wth
brine and additi ﬁplfﬁ RAjinigtratian ¢ Ear“ F’FI Bsedt foodelivier tbblEF@ﬁFIal revmmpeend | n

\éach to gi ngstédihealdest tcctleat @NRBJEARocallp. The Afbies b FoemdiaOXPeddpoaiiy@dr 1
t hi opyr,an

benzy! o ar B ARk Fer b gn vien B ki sensiiviy,type and locaion o the

6- t hi opyr an-tissup|tb de trejteda tlet compasiiich amdtdayrier (S e td lié8d1ﬂg1,steﬂad4ﬁe Iimiﬁbﬂir is

added to a %ﬁﬁulgﬁfjé&%ﬁﬂlﬁf o BF ]gm&fi%{%dv\ﬂsmlﬁpwggr%ﬁﬁar@sto DR be(tfé nd the
th argon for

sol uti on degassed Wt ] . vessel dded
the 5% pal | 2B EFARER MR s ?‘%EF%F“S“WIIM%M&D#&W@Wdp#ﬂ@ded under a 3 Atm

bl anket of hydroges uﬂﬂdtoﬁoots B KR enBNE baH gé‘ttargé@ae tocﬁlgc@im(sﬁ)cah&xst {RAe NToved
by fil tr%l taElhr ou geem)val qQf n| c sol vent_ under reduced

pressur e “and” B%rga%%ﬁtaccflﬁf’]f“ﬁ‘e Y 4iing |*"ﬁ§f"ﬁ‘%1h ubergrapple: torfocys thy inbibiterg ive £ or
whi ch NMR annbtaﬂagstegpemtamdm riteman thk yithitstos Baehjtignaed tb e atiteily edfrgmiear has

e o Byl ity U4 G, I 8ot i o

(1, 1- Di oxo- Wée)??fﬁ%ﬂg immunotoxins in general. The targeting ligand can also be a ligand suitable for a
6-1t hi opyr an Tdeeptbr) wl(1éh is PRds6H® i 13 AN Xhy fludgm{gf m& ARk speaﬁ@éuy GeaBS Wth L Y|

ester. i S ol ved under nitrogen the crude
ani no (1 i di ac(r))l?gk)ﬁ N ﬁ?ﬂ?ﬁarﬁé%é‘“f‘ﬁf%gﬁ Peg- &15';?‘%5 Torcatnling Q&i’rﬂer}?ﬁgmp%%dt er (95
ng) 4. 3 miothy tirgetiag ligadd ena svelCkid®in2an( 4rersinyilar #fthede desciibietl below &r chuplieg by | am ne
(320 L, o 6 SfE The coluBa ARAONRLR NGB A0 RO BEie (192 o, 0. 04
mol ) is added and the l'ution stirre TH: room t enper at ure.

After washing wi Fer lreatized eonditions; tepicel admivisjrating @\mfeﬂvgsoﬁbr axhrapleretb Hyehiene

chiori de | ayférated cdrACEboiaBiiRatih hd 68 ailed bl mdyloftp Ve%% 1.%91943354& PEOT i ons

Fol | owi ng el ution_wt acet at e: hexanes so

are combrhed®Sif 8 %ﬁ&’@?ﬂ?%%@ﬁ“ﬂtw SPmELHRds of thy ipwentioneeap alse P‘“ef?“é‘ll#t?"(ﬁﬁaﬁﬂsde as a
white sol i d.drop® oegmt(r&ntﬂ,-oﬂcmdﬁ-ﬂm@mfh)edﬁﬂo tollagen or a hydrophilic polymer shield. The

? 1t 2' %lpg; gn ﬁné%eéhll 8&1%115}_)%&&% 'ap b 9&%@1}/ lens%r %el’slér]:roq nchl ag g]su cgn?l(l:n%ttl\lraff rmulatlonThe

6- t hi opyr an-Fat §aaimeptof sigp infleyation,shessagnbousd isl eppliny losatiyrand topicailyi in agel] pj:sue;et hyl
ester (108 REve & ofBnét N | | nd
bottom fl ask. A sol uti onrétfdhlﬁfn?hﬁgndﬁy ?80% gdgﬁ)r?gnf\d tﬁgyﬁjreg éi@‘% %gﬂl%g 8%’ 62
mmol) in 4 nL of water is added and the32n xture is stlr.red at 80C for 3
hours and overnight at room 15 tenperature. After renoval of nost of the
THF under reduced pressure, the aqueous is washed twice with diethyl ether.
The aqueous layer is diluted wwth water (50 nL) and ethyl acetate ( 100 ni)
and placed into an Erlenneyer flask. Wth stirring, 1N HCO is added

dropwi se to reach a pH of 2-3 in the aqueous |ayer. The | ayers are
separated and the water layer is extracted with additional ethyl acetate.
The Iayer IS rlnsed W th br|ne and drled over I\/gSOq flltered and 20

N 1 e o o o - T L
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. Exanpl eEXR171- C(=0) - ~ - ~- N~O- C6H4- 4- OMe72- (=0)--~_N O
& C~H4- 4- Br 73- C( =0) O - CH2CHZOMe- CBH4- 4- OMe74- C[=0) O - CHZ %ow- 4- Br 75-
CHz- - CHZPh- - 4- OMe76- CHz- - 2- t hi azol yl - C6H4- 4- OMe77- (=0 - * h- C6H4- 4-
OMe78- C(=0) - - , - C~H4- 4- OVB79- SO~- - CHZPh- C~H4- 4- OVe &§TEEUPBTES3- ove3- OPh
Exanple 71

N Hydr axy- 2-{4' - met hoxy- bi phenyl - 4- sul f onyl am 'no) -2-(1-(nor phol i ne-4-carbon
yl).. piperidin-4-yl]-acetam de. 5 a)

(4' - Met hoxy- bi phenyl - 4- sul| fon%ll am no) - [ 1- (nor phol i ne- 4- car bonyl ) - pi peri di n-
4-yl]acetic Pg%%? &loﬁét » opunplant. Hhe mpde g et usgeflects the nature of the condition

(4" - met hoxy -abd pitetilyforndilBitthsffomyy selectd@out aRQvdilbié m4ddlartacet i ¢ aci d net hyl

ester TFA salt ( a.5 Q2 i n _dichlor t hane (30 ) .1 s added
triethyl am ne (ZEEQEF)&? %%ﬁgg%c?gﬁgl“ggﬁbé%ﬁ%’i’l’l°ﬂrgg§f%§h‘b"§‘i‘“°ﬁ&if“ol?eln%‘éla"fsfwdl g) and
t he reacti orploap Qi agmuxtinss, and the expatitions owy fusthgyenchide pddtitfoos! ddighanaxcipighieas

sol vents @r apkeiRast a8 s£duced 10 pressure and the residue is diluted
w th ethyl acetate and washed successively with 1N hydrochloric acid,

wat er) brine) an@fheftheipqrpquadngbise inventiop alse: inhilyis bpntesial metalisprotepsere dSaafet er 51
WO 01/ 70690 baderBERet2BPrbtered Mkt 1és0 SchBittem\oa R sREcbMBmMRkry SGhe/iRibitok, Svhbidssl T i ed
tsjgl ICEin'l[))al ! Is&b%ﬁht?arl-' Jif%e?eq)]ceqegrg afgu%ld lge?wegrll Y 1as;[errc]:§mgse Snllr e(?r glgll?tg ut%tin%%vﬁ'e Vﬂﬂl te

N- Hydr oxy- 2-mfaimalisst brotessesdi Blwenthis-pattaulof ectiyityndnnie) us2d fol digthmpsighhadwedes k- car bon
yl) pi per h@li Ragdalida 28 6dcaniid &' - Met hoxy- bi phenyl - 4-sul f onyl am no) - [

1- (mor phol i ne- 4-car bonyl) SE%lmperi din-4-yl]-acetic acid nmethyl ester (150.2

ng) is treatvad Bkdnddled- ORbdoaniOrigarai@] Ut i on of hydroxylanmine (1.76 M 2.5 nl)
and the reaction is stirred for 1 ours at zoomtenperature. The reaction
m Xture i s concefhe fall@dng ubtheviationdite aed Ria@ssure, diluted with ethyl acetate
and washed- successively with 1N hydrochloric acid, water, brine, and then
dried (Na2SQg,). The MerOdemphaduct obtai ned &Mernriehdgaoneat i on of sol vents
is purified using RP- " Lve the desired 10 produyct as a col orl ess
solid. Exanples 72-801!11@%%%?%%&%-80 are pre%éﬂbed’?efl}yge % he correspondi ng
met hyl e$¥ers foll ow Pig phéigl procedure descri bed #dvatylokycampdye 71. VIII.
Exanples - CoMPOSi t| oferAGH iEliIEuRleeSSC 15cINE LOMPOUNTS Of he
invention are useful to prepare  conpositions 6 e“tfeat ment of ail ments
associ ated wi th unwanP™g: fimethoxyethpney. The f oldilomiletg conpositi on and net hod

exanpl es do not |im teohdlecdnbimbd ON, but prowrgew%%@&&e to the skilled
artisan to prepare and use the compounds, oslt1ons and met hods of the

» () . CO .
invention. In each cae“deiairydabppyiaediniger nHORT Hydrowthenzetriadeley be
substituted for the exanple conpound shown below with simlar 20 results.
The ski |l 2&d pracTheR gmeps usidid illesopie deicabi@ubd@épatatien exxapiilde oteboalitel tgui dance
and mey be y@piat 0asGH il i AEAORLIANBEL0F FLRSAL A AT, kSRR £t The

fol |l owi ng abbrevi ations are use : .
et hyl enedi aff$idP deseskecFormula €D dn S Sumsprt pfcthe deveition detion emdeBectionclfofithep5 USP:

United St at @staffticDes@ipagaResnol%meizhi@heate naielids bs IWORBRVestiop Frf Or or al
adm ni stration, according to the present invention, is nmade conprising:

Conmponent Anount EXAMPLES 1-54

25 The following chart shows the structure of compounds made according to the procedures
described in Examples 1-54.



30 The conpound of Exanple 31 15 ng Lactose 120 ng Mai ze Starch 70 ng 52

. WD 01/70690 21 SEP 2004 PCT/US01/08783 Talc 4 ng Magnesium Stuart 1 ng A
Human f enal e subj ect weighing 60 kg (132 I bs), suffering f;@r’gErh toi d
arthritis, h%ﬁed by a nethod of this invention. Specificall for
years, a regine three tablets per day 5 is adnmini sterP§E“{§P’é?8§? to sal d
subject. At the end of the treatnent period) the patient is examned and is
found to have reduced inflammation, and i nproved nobility w thout

conconi tant pain. Exanple B A capsul e for oral adm nistration, according to

the present i 10 Conpaopent Anpunt (%W w) The
conmpound of LlS% P& yet hy Lene glxycol 8‘P% A hummt nmal e j ect
wei ghi ng 90 k \193;le, st ferin frnmncfnnmfhrltuc\4cfrpaf d by a
met hod of thig inventip §[§EQ)P]‘| ca Iy, f@fe:5 years, aCaHaﬁ@Mee conft ai ni ng
70 mg of the 3Tsagmntstered to—sat
subject. At tHe end of thcé’vil?nég‘f“ﬁen period, the|pati eﬁgf?l é 4 dvia
X-ray, arthrogcopys andf or o)oand jound_dyp. have|no Turt] advancgenment of
erosion/fibril{Lation of the articular cartlelaqe Exanpl e Asaliﬂ-based
conposition far |ocal pdrhomdlaitsati op, accerding fo the piopgent invention)
is 20 made cornprsihg—-Corponent—Anpunt (%W w) The conpound of FEXx le 10 5
Pol yvi nyl al cqhol 515% al | nCEBO% 25 , ACHREHMent havi nngHeé-@MBor ne
abr asi on appl ifes Lélb drop—to_each—eye—twce—a—day- ed, with
no visual sequel ae. Expnpl e™D?*A t op| cal chfE?n%‘B‘m ti on foﬁ:ﬁHk' e
adm ni stratior], accord|ng t g,Ne Present ﬂaﬁ nri onpriisi ng: 30
Conmponent Conpasition % w vl 'The cpnpound o Excmpl e %%H%PO Benzjl koni um
chloride 0.02 53 & 21 SEP 2af4- WO OL/ 70698@h -CgH,-4-OMe
8 -CH,- -CH,Ph -C¢H,-4-OMe
9 -CHz- -2-pyridyl 'C6H4"4"0Me
10 -CH,- -3-pyridyl -C¢H,-4-OMe
11 -CH,- -4-pyridyl -C¢H,-4-OMe
12 -CH,- -C¢H,-4-OMe -C¢H,-4-OMe
13 "CH;‘ 'CGH4‘4'F 'CGH4'4'OMC
14 'CHT ’ 'C6H4'4'N02 "C5H4'4"0MC
15 -CH,- -CgH,-4-Me -C¢H,-4-OMe
16 -CHy- -2-furfuryl -C¢H,-4-OMe
17 -CH,- -2-thienyl -C¢H-4-OMe
18 -CH,- -2-thiazoly] -C¢H,-4-OMe
19 -CH,- /Ar/\l—& -C¢H,-4-OMe
AN
|
20 -CHy- i’“_} -C¢H,-4-OMe
BN
H

34



PCT/'US01/ 08783 Thi ner osal 0. 002d- Sor bi t ol S. 00d yci ne0. 35Ar omat i ¢s0. 0755

LPurified water-a.s. Tot

applies the conposition at each dressing change (b.i.

substantialkx)
according to 't

ﬂe p

rese

Conposition (% w v) Conpound of Exanple 56 5.0 Al coho

0.1 Sodi um Saccharin 0.2 Propellant F12. F1141 qg.s.

100.0 20 An asthma sufferer sprays 0. 01 nL via a punp actuator into the
1a _ I

acid 0.1 Ment hol

nmouth while i

al

nt invention,

Jahi shed. Exanple E 10 An inhalation aerogsol

is made conpr

=100.00 A patient suffering from chem cal

d.). 2Sc3EPiIE) | S
COH?OSItIOﬂ

i sing:
33. 0 15 Asc

FA

bur ns

orbic
Tot al

t opi cal

opt hal m ¢ cony nvenuhgpaowg mad
conpri si ng: s/v) upd of Exanple
690. 10Benzal k D. 05 xyet1y|cel|u|ose ( NATROSOL
M 0. 50Sodi um i teO. 1030 Sodrunrch oridel(0.9%q.s. Total #100.0 54
V\D 01/ 70690 2 vj= r\/I Ucy-\| f GSFUQ 7-( ||uua.1| ||"1I € Suh' ect wed “h' ng 90 kg
(198 | bs), sufifer rom &drhlal ul cer &t ¥, iE treé%%d4ﬁvka met{hod of
this inventiof. Specitfcally. qaf.or z o e r*eun1aining 10
my of the conmoun of Exanp( 16 is adgﬁﬂrs ered to sé%g‘gggiect affected
eye tw ce-dailfy. E«anp Si tionpfor paf entek§ﬁ4ggﬂ@n|st ation is
made conpri si e conpaound_of Exanpl'e’ 34100 mL
carrierCarrie r Wi t-GHfPper cept 10 yHweomt of
Gar ner) : | ecit- Pl ima el-ul-05e0-53ppvidoneQ S50net hyl |
par aben0. 1115 511 The d@é@@ﬁmngr=dlenﬂ%Heﬁ@Nhrxed form ng
a suspensi on. mt pensron—ts—athistetjed, via
injection, tofa_hunman subjeéfﬁxr 2] prgﬁ%§§stat c tuntrs i nj gction
site juxtaposg¢s the tunor. .dhos dos ge j eaT=d’th§ ey, T4r
appr oxi mat el y }30 days AfIEL 30 davp SVE%%@ﬁB of the é?seasg subgi de, and
dosage is gradual 2% decr eas&do)-o 20| mai ntain the pat i enl,-4-8xRNpl e |HA
nout hwash composition fis prepared: Gonpon ﬁQ@M/vae conpound of Exdgnpl e
413. 0025 SDA 40 Al cohgl 8. O0FI avor 0. O8ER pANer | 0. 08Sodi um
FIuoride0.0SGlycerinlO 0030 Sweet enger 0. 02Benzoi c| aci d0. 05Sodi um
hydr oxi de0. 20Dye03p4 Voeopl S P‘AUU4"V[TUTfTOG?OIﬁﬁjagﬁfffﬁS:83 Vat er
bal ance to 100% A patient mﬁt% gunikrseas ses {L nL oft fout hfash
thrice daily f§o prevent further or tion. Exanpl e5A | ozerge
conposition i § prepargd: Conponent %W vTH Qonpounu of Exanpl e
200. 0l Sorbito A-o-1/4-5010Starchl3. 60Sweet ener 1. 20Fl avor 11 §70Col or 0.
10Corn Syr upb | ande t g 100@&$%Ppat|enrcﬁé%%0Mhe ozenngtﬁobhevent
| ooseni ng of @ TEpiart |n TexT e Exgpte—Jthey
Conposi tionCo onentm/v@ﬁhe dﬁ ound of npl e BO. 035%%%¥§V¥0I
crystal s38. 44fal o3x- T [gum.b 0. 0QSor Didale,( /0% aqueg 3
sol ution) 22, O$NBDDLLQL Cerine7. S625~Fl avbr 1. 089ﬁ4 OMe

34 -C(=0)0- -Ph -C¢H,-4-OMe

35 -C(=0)0- -CH,Ph -C4H,-4-OMe

36 -C(=0)0- -Me -C¢H,-4-OMe

37 -C(=0)0- -Et -C¢H,-4-OMe

38 -C(=0)0- 4 0 -C¢H,~4-OMe

Y

39 -C(=0)0- -CH,CH,NMe, -CeH,-4-OMe

40 -C(=0)0- -CMe, -OPh

41 -C(=0)0- -CMe, -O-n-Bu
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A patient chews the gumto prevent |oosening of dentures. Exanple K

. Conponents w v/ Conpound of Exanple 67 4.0 30 USP Water 50.6S6

Met hyl par aben 0. 05 Propyl paraben 0.01 56 21 SEP 2004 WO D1/ SE76 M4

PCT/ US01/ 08{@% " 69p(ant han Gun0D. 12CGuar GunD. 09Cal ci um

car bonat e12 3BANCS T oamtl. 27Sucr 0sel5. 0Sor bi t ol 11. 0G ycer i MSTOBRHATS

Al cohol 0. 2Ci tri c Aci d0. 15Cool ant 0. 00888FI avor 0. 0645Col orant 0. 0014 The
conposition is prepared by first mxing 80 kg of glycerin and all of the

benzyl al cohol and heating to 65C, then slowy adding and m xing together
met hyl par aben, ataken uat ol x these
i ngredients fqr alﬂ)ut 12 mG@eﬁ?)@S V\A h a SMejer sonf | NHIMEHRASENe en
slowy add i n the—foH T%.w. eerts—n—the—tollowing order i ni ng
gl ycerin, sorHitof, anf |f0§?§‘r cal ¢i O¥at ¢, tNHGQ 635}&19rQMe an
sucrose. Sepafa e|4 CO VOT STar arro—t- oY d to the
ot her ingredidnts. M X for é c}ut 40 F::g;c‘é%bﬁff e|pati e'r‘tﬁﬂﬁgﬁés th
fornul ation tq preyent| fl aicg-mp- of ,oIJCinC:{.Ioﬁganpl e L Angphese nunpn femal e
subj ect, who ifjs determined tao he prpne tQ osteoadthritis, Is adninjstered
t he capsul e dgscribed jn Eﬁ(ﬁqzjbe B [ 0 OHsGH0Met he synmpt.gowmBef
osteoarthriti g—Speet+H-ealty cappule—tsadmnistered daily ta the
subj ect. The fati &t ik exaélﬁ‘ﬁéd Vi B x-_E_R] " \art hit oscOpg-Ciiel-0Me MRT|, and
found to haveno significant advancgnen f osijon/fibrillation t he
articul ar cartilage, éxarml e M 30 A human mal e siibj ect wei ghi ng 90| kg (198
| bs.), who sufif ergsa sport sci0)-ury, pin| steted thepcabpy € descri bed
in Exanple B fjo prevent the synptong of—guste rthritis. épemflcal y, a
capsul e is adpgini stered dally to the subj The patient |s examfped vi a
X-ray, arthromcop g and \ arna ouTTd 10 trarve Fro—si f frt ancenent
of erosion/fi r|I orn of e “artibul ar e|"tila;e. q fé]o ences
descri bed her¢in gge herebyctpgorpofated py-reference o ;57T SEH 2004 WO
01/ 70690 PCT/ ﬁtsou 0878T§ N 0 o
/
51 -C(=0)- N\ -OPh
4N O
_/
52 -S0O,- -Me -CsH4-4-OMe
53 -SO,- -CH,Ph ~C¢H -4-OMe
54 -SO,- -Ph -CgH,-4-OMe
Example 1

4-[Carboxy-(4'-methoxy-blphenyl-4-sulfonylamino)-methyl]-plperldine-l-carboxylic acid
tert-butyl ester.
a) 4-(Benzyloxycarbonylamino-methoxycarbonyl-methylene)—piperidine-l-carbbxylic acid
tert-butyl ester. To a solution of 4-Boc-piperidone (30 g) and N-(benzyloxycarbonyl)- -
phoéphonoglycine trimethyl ester (50g) in dichloromethane (100 mL) cooled to 0°C is added
- dropwise diazabicycloundecane (32.16 g). The resulting mixture is stirred at room temperature for
5 days. The solvent is removed under reduced pressure and the mixture is dissolved in EtOAc.
The organic extracts are washed with water followed by brine, then dried (Na2804). The crude

10 product obtained after evaporation of solvent is purified by chromatography on silica gel using

3/2 hexane/BtOAc to provide the desired product as a white solid.
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Wi I'e particul ar enmbodi nents of the subj ect invention have been described,
it wll be obvious to those skilled in the art that various changes and
nmodi fi cati ons of the subject invention can be made wit houg 1d§9ﬁr25d ng from
the spirit gwi ?7(3% e of the invention. It is intended to cover, |n t he

ht!

appended cl 1 such nodifications that are within twﬂéseﬁ‘ﬁéwof this
I nventi on. 21 SEP 2004 WO 01/70690 PCT/USO /08783 What is clained is:
1. A corrpound having a structure according to Fornula (1) ~ RRH Ol ~~N-n R

S~~~ GZ A(CH2)n Ol X~~ characterized in that: (A) R-is selected from OH

(B) RZis s Ieﬁ‘gﬁ from hydrogen, al kyl, aikenyl, alkynyl, heteroal kyl,

hal oal kyl , @9 K 1?91'%"%8§i¥carl}?é¥lé¥%W)oalwidwﬂaqaﬂwhcamy«l aertputyh regter. 4-

Eet eroar y: al (Bzzylo:(@rbdhwaﬁm rﬁdttb?;tchﬂabﬁyﬁﬂe@ﬂeddpﬁp@fﬁ&a}]u&rs&{hmae Coét bl
eterocyclo 0 i C are

het er oat ons; % 64%?% i (ﬂ%dve %’f’é’bﬁoé"’%g ’@H@?&’al Mgty ragbon {25*8;5) Péfdeia

substi t ut ed BIF ﬂeﬁksmbwdtmﬂdddrogmmm@teamoineﬁ:arroisyﬁz’rmat foyth téhapéiatuge fhr @M 3 to

8 ring at9ngemk. 'Mf@'réithola rlrllgl'(l)l.é é?ﬁl%reg gﬁqtdl%@ ’plug d% so?ventclf {ﬁ)%ted un%er

selected fro a coval ent
5 o) P o hared et e o e

al kyl') al kempytificaidnkyny et er oal ky al oal kyl, cycl oal ky

het I kyl, k t d het | al kyl F) X

et erocycl oa) 1 - o MR B s ot e )

aryl, aryl alckshoxylikeadd o@rtytiutyl heteer dar y| slubigl ,of il dtathoxydadbsl-aetrgh-oal kyI

[ g((je[c)))er?gé%t I ﬂ%@?&%@%‘?‘%uﬁﬁ %Fbggggsms(?éggo mkcéﬁ%meth%]eg@ﬁ%)a{ﬁgﬁdg‘?doal kyl ,
hal oal kyl , d§&Eisainep.05 abefplém 9sc4'mﬂuk§wb1pbam-|4-sulamyuca1|okgd (6.1912) Ehreaeactidn and
het er oar y| alnkixthre isdtirréd @v@ﬂ@ﬁ?’atk&hﬂe& rdn2é, Waﬁzeé Ebg%hélf};tvﬁﬂ lﬂrhg?rggd%mﬁ%lﬁm ed,

nonocyclic he er cl oal k aving from3 to ring at ons to 3
are het eroat'¢ o £ éﬂue@lsl %‘E‘%E"f@ﬂ“? PRhbring, t then dyied &1{”2@94) TheCyryie) pe@URS' ) -

- N=C( RS) - amdtﬁxhd\laft WhsoRtibRS o eHVelt from
hydr ogen, alhlé; %]/Et er ﬁ% uz*lo ?/e lﬁet%?ga% ki/h%rmarypﬂpﬁitmeﬁ?azgé [%Eg/z

cycl oal ky and" p gc‘%&‘fl%c ‘Vi}f‘ ed jroguc 482 ogloriéss selidbect ed fr om (1) cycl oal kyl
and het er ocyg Hdé#ﬂby*)’-@(-m)etheiy-t(lmﬁﬂa-s)xliﬂylawhﬁi)-fmet}(yq)pilférxuﬁneflchmonlfcQcﬂ; 59
21 SEP 2004 téﬂ@o@(}{ Zﬂgﬁgg E @Jgd& 3%}@7%?&1& )blpl}ienyF4-sﬁ}onﬁammo)-me%rpxyccgonyl-

-CH=CH, -N N
methyl]-plpendme- -carboxylic acid tert-butyl ester (13.61 g) in tetrahydrofuran (180 mL) is

added 50% sodium hydroxide (10 mL) and the reaction mixture is stirred at room temperature for
20 48 hours. The reaction mixture is concentrated under reduced pressure, diluted with ethyl acetate
and washed successively with 1N hydrochloric acid, water, brine, and then dried (Na2S04). The

crude product obtained after evaporation of solvent is purified by crystallization from
methanol/water.

Example 2

25  (4'-Methoxy-biphenyl-4-sulfonylamino)-piperidin-4-yl-acetic acld.
To a solution of 4-[carboxy-(4-methoxy-biphenyl-4-sulfonylamino)-methyl]-piperidine-1-
' carboxylic’ acid tert-butyl ester (Example 1, 200 mg) in dichloromethane (5 mL) is added
trifluoroacetic acid (140 L) and the reaction mixture is stirred at room temperature for 3 hours.
The solvents are removed under reduced pressure and the residus is triturated with ether. The
30  solids are collected by filtration and the crude product is purified by crystallization from ethyl

acetate to give the desired compound as a white solid. '

Example 3
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(c) "'each R6 and R6~ is independently sel ected from hydrogen, alkyl,

. al kenyl , al kynyl, aryl, heteroal kyl, heteroaryl, cycloal kyl,

het er ocycl oal kyl , hal ogen, hal oal kyl, hydroxy and al koxy;2 hrédP( 2 R7 i s
selected fr rogen, aryl, heteroaryl, alkyl) alkenyl, alkynyl,

het er oal kyl %ﬁgaﬁ’ kyl, heterocycloal kyl and cycl oal kyl ; P&ﬁﬂ{sgﬁ/‘%mé is CC
or -CH=CH, then R may also be selected from-C(=0 NRBRa~ where (i) RB and
R8~ are i ndependent |y sel ected from hydrogen, al kyl, al kenyl, al kynyl,

hal oal kyl , heteroalkyl aryl, heteroaryl, cycloal kyl and heterocycl oal kyl ,
or (ii) R$ a RB~, together with the nitrogen atomto which they are
bonded, join [FB‘"WW fﬁrl&%ﬁnwﬂewmsvl@n@lﬂwy{o}- ﬁgﬂdrpinelti@mby@bmlw iagid ¢wht ai ni ng
from5 to 8 bmtymgta-t 'Ili&’&ltl@ﬁorﬂﬁ&hﬁhs ﬁrE;QfEH BolloRing 1B pR iRttt Rat Q15 Exén’n?le 1 MROR9~
where: (a) Iggm en ently sel ected from hydrogen, al kyl,

al kenyl , alK gﬂlmﬁ% b%VS%GF‘E{?PWﬂ&fr‘%m ‘Wep Sryl) heteroaryl, cycloal kyl,
heteroalkyl and -C(=0-Q(CR R")bR l% (i) blsfromOto 4, (ii) Qis
selected froma coval ent bond and N( and (iii) each R and R~ is

i ndependesmt |(ZJ/-PB@lloﬁscEéﬂdentd’MiME@%bﬂdﬁLﬁﬂlacetﬁ lalsg nﬁle ’txtI@‘ Ld&%pm(tld’ is SJhQ’a{: Sal kyl |

het er oal kyl , er ga het er ocycl oal kyl ogen,
hydr oxy and frzg 8 °Hams*gﬁbezme?d)lreéaseweﬁéorﬁm&e%dent ly selected from

hydr ogen, al kyl, aIkenyI al kynyl, heteroal kyl, hal oal kyl, aryl,
het er oar yl , cycloalkyl and heterocycﬁ%%?ﬂ@#, or (ii) together with the

t t V\Ih - f . Substituted
Pt er ocycl i & rrnbsy o eyl Bl R D BB R T 5 o 5
are het er oat’Hee SQWWR&?f a(ﬁdn@%}’-bn’bg@twﬁomww bigerigirt: 4—yi§peﬂlcabxd (@Bxatnplewhi ch
t hey are1pongded mg) th'lgmldeo(rzﬁnp@p uppthinglnél {qﬂ) SURRSd 1{4(5{& Q@hﬁéﬁ%@a na ' ing

contalnlngfromSto %Mato from2to or
(b) RO and REBPYIdEftom®lex h37t5h|eT~)rw4 Fbeg@ptloatlbmmed) fotdi hphrsxﬁe;preaxpeatmnded

join to for msﬂi‘vegmﬂhml(hﬁ 13 ?Eﬁéﬁb%ﬁglﬁngtf&rsg%}{zﬁlnh&t& D9 GOt baékn(%tf roms5

to 8 ring at of. which from het eroat oms: ahd 60
01/ 70690 21 st tisrocindpts isplissguedpin mpghanol ﬁnd@un{i@ms@w@hl;?@cmg@e thﬁ/ner e:
'(a) E' and dbdirad moduoiche pemikedatid.y sel ected from-CH and -N-; );' is selected
from-S-, -0, -NRa)-, -CCR"'"~)=C(R 4)-, -N=C(R 4}- and N N, where R4
and R 4'1%ach is independently sel egkaplésrée@n hydr ogen, al kyl, al kenyl,

al kynyl, heteroal kyl, aryl, heteroaryl cycloal kyl and heter ocycl oal kyI (c)
¢ i s from OFEtenples 624 arenseriareiigm Bxainye 3 usingsthé ms,pemitgmldeyydsehelmtredﬁcdvreom
hydrogen,  akishiondch Rbbing B itei: eltlochekpfal k! heter oaryl

cycl oal kyl, heterocycl oal ﬁ hal ogen, ﬁ yl, hydroxy and alkoxy, (e)
A is selected froma covaI ent bond,gx,{a,plens&-, -C(=0-) -C(=ON(R s) -

-N(R S)- and -N(R s)C(=0)-; where dis fromO to 2 and RS is selected from

Ey drogen, al (k-;lqob“'ailw-efmytidinal-mym'yrh@thw»}blmheﬁmenlﬂﬂﬂybﬁhnnobl-aéeﬁb fad. ¥ la stirred

et er oar , I al

et or oo, sioh Al WikuiSSRAOOLS itk i AL OSLIMhC B el 2 oS
selected fr Eﬂ&? Wcﬂr defere-watery mL), apclesdty 0°C, il adgedyHicthydamyite, (400210 rftﬂkiWkay 2-

het er 0ar | . i GhOBAY oy (690 OB e DB, o BB AP i RS 01

al koxy and IS Sel ecte o en,
al kynyl , 'dé“éir’r“ éth bacgfate jegd washed)serppriplly, wighy W hydmhlemwrdywaterc#/{@ Iawabdsy | and
het er ocyc I oeddiuyd bicafondRe AndBAfk, fen dried @0H561). Pelchidb fgdit el Briebia ggfatﬁoﬁey are

bonded, %’?OI n to form an opti onaIIy substi'tuted heterocyclic ring containing
from5 t B%‘W"Wﬁ“é‘ﬁg@'@'@u\?“wl@thﬁede@wéaloémasaovhltledand R', together

with the atons to which they are banded oin to forman optlonally
substituted heterocyclic ring cont%ﬁ#@#&—"—kﬂnS to 8 atom; of which 1 to 3

Ia(r)?mjhle'([aer Oaﬁ%ﬁﬂes% 33@1@ ]9%%& Ril Exarrple 'g%?% égﬁ?’{fﬁﬁ%{’ ﬁfE‘PBCPEfa

am de, est ef‘cylad?n qtqu@l@wqgéhcheduze demnbﬂlrfpnﬂmdpla%or di ng to daimi1
characterized i'n that A and RZ do not 10|n to formring and where Ais a
substituted or unsubstituted, nonocyEXdmpled: orocycl oal kyl having from 3 to
8 ring atonms and 1 to 3 ring heteroatons. 61

"d
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WO 011 70690 21 SEP 2004 PCT/ US01/08783 3. A conpound according to Claim1

. Characterized in that A and R2 together forma substituted or

dnsubstituted, nonocyclic heterocycloal kyl having from 3 bo §Ef5i23(ﬂ at ons
and 1 to 3 @ﬁ@#g@heroatonﬁ. 4. A conpound according to Cains 1,72 or 3
characteriz at X is selected from hydrogen, alkyl POTE{S8YE3Ky|

aryl, arylal kyl, heteroaryl, heteroarylal kyl, cycl oal kyl and

het er ocycl oal kyl . 5. A conpound according to Clainms 1, 2 or 3 characterized
in that X and R3 join to forma substituted or unsubstituted, nonocyclic
heterocycloaiézyl having from3 to 8 ring atons of which 1 to 3 are

het er oat oms. +E XL tthedy-ipkenybi-siforaming)-rmethylHeiperidinecki¢anepxylicagcifs 2-

char act er i zedethoxyteltgl esferi s sel ected from-S- and -CH=CH . 7. A conpound
accordi ng to}‘@?&é,})f the preceding clains characterized in that Z is
selected E - rom-L-(CR~-R6~)aR ; -NROR9~; and ~ L' (CR-3R13~~c-A' -G, 8.
A conpound abxar diiweg sdutny obf(4'invthoxy-biptedylAguitdngiamolpipidmteyl et doi t hat E
is selected . vie 2 A T Q= - G S0)

- (=0 N( R.gs)@g‘%gé&’ 187 neh dion Frlp'?f?h ke &‘ﬁ%%%ﬁ%}hﬁcﬁ@h%%pe%@di ng

cl ai ms char dfEteed b methpryethyichirofqrmgate PR E me) The wsaetipy thixtgeis stred farlddplus, 10 . A
phar maceut i cdilted @itp t5§1abetife 40 MashbSdeR@ntidifvitR 18 &fRoARH: &iid, $atel, ¥6 AiBHNt of a

phar maceut | Co Ry SwbEpE R e 4 B REBOM e g prorihdstint smsvanoryion

PCT/ US01/ 08 7dFSolisht is filiified fistnzRP-HPICH BVEINE ddR&adhslubtds & wnigylidf the preceeding
cl ai ns oqoth et%%ryﬁ acture of a nedicanent for treating a di sease associ ated
wi th unwant ed nmetal |l oprotease activity in a manmmal i an subject. 12 . The use
accor di ng t o) (4aMethexy-biphenjled-autfosplanting)-piperidinat yliabetic dacid rmakekyl | Gtear Thra ti s,

and is chos : t ¢ I f.osteparthritis I heumat oi d
arihr i, Taeu e ey B L B BB b el PoRR T HEEHET (e
di sorder i s CRpEEF poid dert-und estero@xsenin 1912238 8) & dichleromesking (2Umb) isgaddest h and

met ast asi s. thfuorddcdiic A (ABFDY)-ah the reaction mixture is stirred at room temperature for 3 hours.
. AY. AF. AE. AY_ AY. AF. A35] . A3. A3. A3g. AFa. A

A3 A A, T8 N il S e iRt B s g e o ies AR AIN. A
a. A N. ALN&. AShing)isDised] ilthABNt stepNvithOit fuddhBl puddicatidds. A . ~. A a. A". A" NL. A,
- A NL. Aa9. A gq [€aFbofy-(Adrelfby-bifReid1-4-sulfonylamino)-methyl]-piperidine-1-carboxylic acid
2-methoxy-ethyl ester. To a solution of (4'-methoxy-biphenyl-4-sulfonylamino)-piperidin-4-yl-
acetic acid methyl ester (49.4 mg) in dichloromethane (4 mL) is added triethylamine (51 L)
20 followed by methoxyethyl chloroformate (15.3 L) and the reaction mixture is stirred at room
temperature for 1 hour. The solvents are removed under reduced pressure, the semisolid material
is dissolved in tetrahydrofurane (2 mL) and 50% sodium hydroxide (150 L) is added. The

reaction mixture is stirred for 12 hours, concentrated under reduced pressure, diluted with ethyl

acetate and washed successively with IN hydrochloric acid, water, brine, and then dried
25  (Na2804). The crude product obtained after evaporation of solvent is purified using RP-HPLC to
give the desired product as a white solid.

Examples 32-39

Examples 32-39 are prepared from Example 2 using the corresponding chloroformates in the
acylation step following the procedure described for Example 30.

30 Examples 40 and 41

Examples 40 and 41 are prepared from Example 1b using the corresponding sulfonyl chlorides in

the sulfonamide formation step (step 1c) following the procedure described for Example 1.
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{uoj'd*YSU] ca] caU] ¢ aU] c a] cal] cal] cal] ca] caU] ca U] c*aU] cal] caU] ca U] c*al] ca
. U c”al] ca] c*a] cRa] cal] ca] caU] c<a] c<a] cal] ca] ca] ca] ca

$Q"| DX89wz 7qgL] %yt ni cAXR] c”aV] ca] ca]\/] cia] ca]\/] cia] cia] c"ia\/] i:a]zqa];%p?‘lw]g%]qfa] ca]
cha V]cha a] cfaV] ca] ca] c™a] ca] c”a] ca] ca] c”a] cal cal ca

3 E$;g/é vql gg@@@@fca] ca]fjca] I:a] ca] ca]calUcaUc aU c PCT/US01/08783

a) ca] ca] ca] ca] caj ca] ca] cMa] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca} c”a] ca]c”a] ca
% ((E,,,, tlulzl Y11

26345zupkf a\ Wa] ca] ca] ca] cal] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca]c
a] ca] ca] ca] ca] ca] caU] cal] c

a)J ca] ca] ca] ca] ca! 5664666k9p9r 9t QVQQQEQFEE!E] El EnEzE} EEH( | | | GBBR@Q QCEQFQaQ

;}/ng] ga{J]Uié]a]%c "%i %] %ﬁé&*eﬁf@%‘? gﬁe% %mﬁ% ca! cal] cal caU] ca caU] cal calc

TaUuUUl VWW\\perpaxsdi weidienirpweplrested. Xk f a\ W] | caU)] ca] ca] ca] cj a] ca] caU] caUlca]calc
2l ool cal cal o] cahggﬂﬁﬁ,e;ﬁmmmmq,v.lz%m?omﬂln%%&% $ipvhsgleal calca

_*, x5 °arb°xyh°5a°W VEtEBK G a] B 4] tobsipe f chfardasindiospdadBat-usthed-a] caV]
el 3] o] bt sh sl cbept apianign spclaglent ) e
i avaa

] ca] c*a] ca] cgée?qﬂ%@i%]‘ Jc*&]gx g‘%ﬂ(‘?gfdcé] gam} GE%%?] e Eﬁﬁ]d(%é ]?’ﬁ]f??a‘]‘t‘}Ba] cJa]
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30 tert-butyl ester (210 mg) in tetrahydrofuran (10 mL) is added 50% sodium hydroxide (5 mL) and

the reaction mixture is stirred at room temperature for 3 hours. The reaction mixture is neutralized

with HCI, concentrated under reduced pressure and partitioned between ethyl acetate and water.

The organic phase is washed with brine and dried over anhydrous sodium sulfate. The crude
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dichloromethane (4 mL). To this solution is added triethylamine (143 mg) followed by 4-

morpholine carbonyl chloride (141 mg) and the reaction mixture is allowed to stir for 5 hrs at

E..S

20 room temperature. The reaction mixture is concentrated under reduced pressure, diluted with ethyl
acetate and washed successively with IN hydrochloric acid, water, brine, and then dried
(Na2804). The crude product obtained after evaporation of solvent is purified ny silica gel flush
chromatography (EtOAc:CH2Cl2 3:2) to give the desired compound as a colotiess solid.

b) Amino-f1-(morpholine-4-carbonyl)-piperidin-4-yl]-acetic acid methyl ester. To a solution

25  of benzyloxycarbonylamino-[1-(morpholine-4-carbonyl)-piperidin-4-ylidene]-acetic acid methyl

ester (260 mg) in methanol (10 mL) is added 10% palladium on catbon (20 mg). The flask is

- flushed with hydrogen and the reaction mixture is stirred at room temperature for 12 hours. The

reaction mixture is filtered through a Celite plug and the solvent is evaporated under reduced
pressure to give the desired product which is used in the following reaction without purification.

30 ¢ (4-Bromo-benzenesulfonylamino)—[l-(morpholine—4-carbonyl)-plperldin-4-yl]-acetic acid

methyl ester. To a solution of amino-[1-(morpholine-4-carbonyl)-piperidin-4-yl]-acetic acid

methyl ester (140 mg) (5.42 g) in dichloromethane (5 mL) is added triethylamine (140 L)
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d) [4-(4-Methoxy-phenylethynyl)—benzenesulfonylamino]-[1-(morphollne-4-carbonyl)-
piperidin-4-yl]-acetic acid methyl ester. A solution of (4-bromo-benzenesulfonylamino)-[1-
(morpholine-4-carbonyl)-piperidin-4-yl}-acetic ~ acid  methyl ester (230 mg), 4-
methoxyphenylacetylene (85 mg), Pd(PPh3)2Cl2 (20 mg), Cul (10 mg) and Et3N (0.14 mL) in 5
10, mL of DMF is stirred at 55°C for 16 hr. The mixture is then diluted in EtOAc and washed three
times with dil. NapCO3, one time with brine, then dried (MgSO4). The crude product obtained
after evaporation of solvents is purified by silica gel flush chromatography (hexane:EtOAc 1:1) to
give the desired product as a colorless solid.
e) [4-(4-Methoxy-phenylethynyl)-benzenesulfonylamino)-[1-(morpholine-4-carbonyl)-
15 piperidin-4-yl]-acetic acid. To a solution of [4-(4-methoxy-phenylethynyl)-
~ benzenesulfonylamino]-[ 1-(morpholine-4-carbonyl)-piperidin-4-yl}-acetic acid methyl ester (150
mg) in tetrahydrofuran (3 mL) is added 50% sodium hydroxide (0.5 mL) and the reaction mixture
is stirred at room temperature for 16 hours. The reaction mixture is concentrated under reduced
pressure, diluted with ethyl acetate and washed successively with 1N hydrochloric acid, water,
20 Drine, and then dried (Na2SO4). The crude product obtained after evaporation of solvent is

purified by using RP-HPLC to give the desired prodixct as a colorless solid.

Example 48
(4'-Methoxy-biphenyl-4-sulfonylamino)-[1-(morpholine-d4-carbonyl)-piperidin-4-yl]-acetic
acid. To a solution of (4-methoxy-biphenyl-4-sulfonylamino)-piperidin-4-yl-acetic acid

25 (Example 2, 158.6 mg) in 1:1 dioxane:water (4 mL) is added triethylamine (182 L) followed by
4-morpholinecarbonyl chloride (43 mg). The reaction mixture is stirred overnight at room
temperature, diluted with ethy] acetate and washed sequentially with 1N hydrochloric acid, water,
5% aqueous sodium bicarbonate and brine, then dried (Na2S04). The crude product obtained
after evaporation of solvent is punﬁed using RP-HPLC to give the desired product as a colorless

30 solid.

Example 49
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Examples 50 and 51

Examples 50 and 51 are prepared using the corresponding sulfonyl chlorides in the sulfonylation
5 step following the procedure described for Example 47.

Example 52
(1-Methanesulfonyl-piperidin-4-yl)-(4'-methoxy-biphenyl-4-sulfonylamino)-acetic acid. To a
solution of (4'-methoxy-biphenyl-4-sulfonylamino)-piperidin-4-yl-acetic acid (Example 2, 103
mg) in 1:1 dioxane:water (1.5 mL) is added triethylamine (70 L) followed by methanesulfonyl

10 chloride (46 mg). The reaction mixture is stirred overnight at room temperature, dituted with ethyl
acetate and washed sequentially with IN hydrochloric acid, water, 5% aqueous sodium
bicarbonate and brine, then dried (Na2SO4). The crude product obtained after evaporation of

solvent is purified using RP-HPLC to give the desired product as a colotless solid.

Examples 53 and 54

15 Examples 53 and 54 are prepared from Example 2 following the procedure described for Example
52.

EXAMPLES 55-66

The following chart shows the structure of compounds made according to the procedures
described in Examples 55-66.

1
e
O
NIl
N
0
N
E
20 X
Example E X R!
55 -C(=0)0- -CMe, -CsH,-4-OMe
56 covalent bond H -CsH4-4-OMe
57 -C(=0)0- -CH,CH,0Me -CsH4-4-OMe
58 -C(=0)- -CH,Ph -CsH,-4-OMe
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61 -C(=0)- -CH,OPh -CsH,-4-OMe
62 -CH,- -CH,CH,Ph -C¢H,-4-OMe
63 -CH,- -2-thiazolyl -CsH,-4-OMe
64 -CH,- -2-furfuryl -CeH4-OMe
65 -CH,- -2-thienyl -C¢H,-4-OMe
66 -CH,- - CH,CH,0Bn -CsH4-4-OMe
Example 55

4-(4'-Methoxy-biphenyl-4-sulfonylamino)-piperidine-1,4-dicarboxylic acid mono—tert-but)"l
ester.
a)

of 4-amino-piperidine-1,4-dicarboxylic acid mono-tert-butyl ester (13.9 g) in methanol (150 mL)
and tetrahydrofuran (100 mlL) cooled to 0°C is added dropwise over 4 hours 2 M
trimethylsilyldiazomethane in hexane (57 mL) followed by 4-nitrophenylsulfony! chloride (2.0 g).

4-Amino-piperidine-1,4-dicarboxylic acid 1-tert-butyl ester 4-methyl ester. To a slurry

The solvents are evaporated under vacuum and the crude product is used in the next step without
further purification.
b) 4~(4'-Methoxy-biphenyl-4-sulfonylamino)-piperidine-1,4-dicarboxylic acid I-tert-
butyl ester 4-methyl ester. To a solution of 4-Amino-piperidine-1,4-dicarboxylic acid 1-tert-
butyl ester 4-methyl ester (155 mg) in dichloromethane (10 mL) is added triethylamine (125 L)
followed by p-methoxybiphenyl sulfonyl chloride (187 mg). The reaction mixture is stirred
overnight at room temperature, washed with water and brine, then dried (MgSQ4). The crude
product obtained after evaporation of solvent is purified by chromatography on silica gel using
4/1 hexane/EtOAc to provide the desired product as a colorless solid.
c) 4~(4'-Methoxy-biphenyl-4-sulfonylamino)-piperidine-1,4-dicarboxylic acid mono-
tert-butyl ester. To a solution of 4-(4'-methoxy-biphenyl-4-sulfonylamino)-piperidine-1,4-
dicarboxylic acid 1-tert-butyl ester 4-methyl ester (100 mg) in tetrahydrofuran (8 mL) is added a
solution of lithium hydroxide monohydrate (83 mg) in water (8 mL) and the reaction mixture is
stirred at room temperature for 3 hours. The reaction mixture is concentrated under reduced
pressure and washed twice with ethyl ether. The aqueous phase is partitioned between ethyl
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stirring  solution of  4-(4'-methoxy-biphenyl-4-sulfonylamino)-piperidine-4- -carboxylic acid

~ (Bxample 56, 110 mg) and pyridine (25 L) in ethanol (2 mL) is added isovaleraldehyde (92 mg)
and BH3+pyridine complex (8M, 55 L) and the reaction is stirred for 4 hours. The precipitate is

30  dissolved with HCI (1N, 1mL) and upon sitting for several minutes is precipitated back out. After
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10 Example 67

(4'-Methoxy-biphenyl-4-sulfonylamino)-(tetrahydro-pyran-4-yl)-acetic acid
a) Benzyloxycarbonylam'lno-(tetrahydro-pyran-4-ylldene)-acetlc acid methyl ester, Iﬁ
. 8 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 1IN H,SO, solution. The solution is then dried by washing with brine and stirring
with MgSO4. After filtration and concentration of the filtrate by rotoevaporation, the dark reddish
20 brown oil is diluted with ethyl 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.

46



n

"1008 & ()-° d "10%& ()-'Y i "10%& ()-"Y )- 10%W~v& ()-S ° 10% / & () -
109%A A& ()-M/UA3+ VO 1098004 ()- Y: 10984 ()-L10! 101 10!Y YsOL0% & ()- Y

dimay O s e L i O Vg -
048! 0%#&' + r#10%4& () - + #10%4& 7
Xgigégg' 8 \?‘Y%{ﬁfgg E) = #10%#q8 () - +Y YHL0%&' () - + S@%%&?’&' ()-+

Q#109%+8' () - +~bA410% Y 4I 10088 ()- 91 100&& ()- 4! 10%&& ()- m 109&&' ()-
Y310%&&&&' ()-10%10% v_| [: A410% B! 109&&' ()-Z "1 10%&& ()-Z | 109%8& ()-Z
LOYESE&! ()-Z Q 10%& ()-Z 4) ! 10%& () - yE|[ A410%YF 321098888 () - @

YRE&Y Y +@0%R&8& ()- V)
Igfyalgégg{' () - v 10 15%@8%& ?’é’)“f"ﬂ@*“fgy}g ge () _ ¢y 1 oRERYy () ester. The
Y3100RR84’ () beLORAIBOSBAMNAR ey BLFfRARAII)-acbilc: athil ktny IStk 19BIRAGS]

L4 Sy S5 1Rt R A Mot

YSH! 1008888 8 ﬁagaase vith anpYE 19 miutes. “Tc3Hb 1o i6.th€h {dled % palladideh@arbion catalyst,
L% 10%.Q b & fResolfnt b APl EB& uﬁaer 23 R&%M@Q o? I%d%c?%ang gﬁa?t nij/@%t:{ %Bé /g?&ly\f&. ()-Y

T1096Q) & ( eg ga%
= Y(!10%Q =& Toosiey @E“@ Ceh‘P&i‘@W@ of graayic scﬂvanlmﬂ&rcgeiugpd(p)ressnmm
s I(100/&&('F8 ankZm&mwfa&&g(m vac\fzgﬁ%ﬁa%&& (t9sidu 3&&9@&&&4&)@&&@ ebRorhdincl 0YQ Y

Yy 910%rQ Y. %
o & 10‘Vg& f&“gl;%’/}fhh‘kﬂ%g%%‘”(‘f "*‘57‘ %&ﬁg@ﬂ@( Sﬁ a8 i Wi
YZ10%rQ Y& ( o RRiditaiaRg1 0&8&Y Yy 9109R&8&' () - Y B &' 109%&& ()- %
Y& 10%&& 0/ . 4. 4
1004(Q) Y&'&(&) 9 B(%\g/?‘ J’@m ok sl “‘"‘"M‘?‘?ﬂ‘yﬁﬁ%ﬂ%@ﬁ %’% acll meth!
YL! " g10%/Q) \féf“'() 5 100 |“[L gepdrgtiom fiask @0/@@115'& vpger niFogen(beyaudy ginirp-(ttrahydro-
B! 109BQ! B&' (dyre¥-4¥I)I0M QN Syt rsteg@s@Ylo \1{ Y&{;(i%%{ ) ih %MN&%QS/@%%% 8 (). AHYA10
I L10%->$F&
I% 10%;a$ =&’ "‘%jf“‘%?é'%@dﬂ%% é’% A%) %’\’}’Bﬂ‘i ’?“W%W‘T@%ﬂ&nﬂ) chigeide @és} goR’ ()-9
| &' 10%p#8& (116 nymel) igaiided wpdithe leutlon btgaell 0Hight af pemn temperature. After washing with
15 water and brine and drying over MgSO,, the methylene chloride layer is loaded onto silica gel for
flash chromatography. Following elution with a 40:60 ethyl acetate:hexanes solvent, the product

fractions are combined and concentrated in vacuo to give spectroscopically clean product 3 as a

pale white solid.
d). (4'-Methoxy-biphenyl-4-sulfonylamino)-(tetrahydro-pyran-4-yl)-acetic acid. The (4'-
20  methoxy-biphenyl-4-sulfonylamino)-(tetrahydro-pyran-4-yl)-acetic acid methyl ester (359 mg,
0.86 mmol) is dissolved in THR (5' mL) in a 50 mL round bottom flask. A solution of lithium
hydroxide monohydrate (720 mg, 17.1 mmol) in 5 mL of water is added and the mixture is stirred
at 80°C for 2 hours. After removal of most of the THF under reduced pressure, the aqueous layer
is washed twice with diethyl ether. The aqueous layer is diluted with water (50 mL} and ei:hyl
25 acetate (100 mL) and placed into an Erlenmeyer flask. With stirring, 6N HCI followed by IN
HCl are added dropwise to reach pH of 2-3 in the aqueous layer. The layers are separated and the
aqueous layer is extracted with additional ethyl acetate. Rinsed with brine and dried over MgSO,,
filtered and concentrated in vacuo to leave a solid residue. Purification by preparative HPLC
gives the desired compound,
30 Example 68
(4'-Methoxy-biphenyl-4-sulfonylamlno)-(tetrahydro-thiopyran-4-yl)-acetic acid
a) Benzyloxycarbonylamino-(tetrahydro-thiopyran-4-ylidene)-acetic acid methyl ester.
In a 50 mL round bottom flask is prepared a solution in acetonitrile (10 ml) of the N-
(benzyloxycarbonyl)- -phosphonoglycine trimethy! ester (978 mg, 2.95 mmol) to which is added
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10 minutes, the tetrahydrothiopyran-4-one (337 mg, 2.85 mmol) is added and the reaction mixture
is stirred for 2 days. The solution is then diluted with EtOAc (75 mL) and subsequently washed
with IN H,SO, solution. The solution is then dried by washing with brine and stirring with
5 MgSO,. After filiration and concentration of the filtrate under reduced pressure, the dark reddish
brown oil is diluted with ethyl 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.
b) Amino-(tetrahydro-thiopyran-4-yl)-acetic = acid  methyl ester. The
10 benzyloxycarbonylamino-(tetrahydro-thiopyran-4-ylidene)-acetic acid methyl ester (350 mg, 1.1
mmol) is added to a Parr hydrogenation bottle with anhydrous methanol (6 mL) and the solution
is degassed with argon for 10 minutes. To the vessel is then added 5% palladium/carbon catalyst.
The solvent is then placed under a 3 Atm blanket of hydrogen and shaken overnight. The catalyst
is then removed by filtration through Celite. Removal of org'anic solvent under reduced pressure
15 and subsequent drying in vacuo gives an oily 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. ‘
¢) (4'-Methoxy-biphenyl-4-sulfonylamino)-(tetrahydro-thiopyran-4-yl)-acetic acid
methyl ester. In a 100 mL round bottom flask is dissolved under nitrogen the crude amino-
20  (tetrahydro-thiopyran-4-yi)-acetic acid methyl ester (300 mg, 1.2 mmol) in anhydrous CH,Cl, (8
mL). After addition of triethylamine (340 L, 2.4 mmol), p-methoxybiphenyl sulfonyl chloride
(510 mg, 1.8 mmol) is added and the solution stirred overnight at room temperature. After
washing with water and brine and drying over MgSO,, the methylene chloride layer is loaded
onto silica gel and the crude is purified by flash chromatography (40:60 ethyl acetate:hexanes
25 solvent) to give the desired product as a white solid.
d) (4'-Methoxy-biphenyl-4-sulfonylamino)-(tetrahydro-thiopyran-4-yl)-acetic acid. The
(4'-methoxy-biphenyl-4-sulfonylamino)-(tetrahydro-thiopyran-4-yl)-acetic acid methyl ester (350
mg, 0.82 mmol) is dissolved in THF (5 mL) in a 50 mL round bottom flask. A solution of lithium
hydroxide monohydrate (710 mg, 17 mmol) in 5 mL of water is added and the mixture is stirred
30  at 80°C for 2 hours. After removal of most of the THF under reduced pressurs, 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 1N
HCl are added dropwise to reach pH of 2-3 in the aqueous layer. The layers are separated and the

aqueous layer is extracted with additional ethyl acetate. The combined organic phases are washed
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v a) Benzyloxycarbonylamino-(tetrahydro-thiopyran-4-ylidene)-acetic acid methyl ester.
In a 50 mL round bottom flask is prepared a solution in acetonitrile (10 mL) of the N-
(benzyloxycarbonyl)- -phosphonoglycine trimethy] ester (978 mg, 2.95 mmol) to which is added
1,8-diazabicylco[5.4.0Jundec-7-ene (0.44 mL, 2.95 mmol). After allowing the mixture to stir for
10 10 minutes, the tetrahydrothiopyran-4-one (337 mg, 2.85 mmol) is added and the reaction mixture
s stirred for 2 days. The solution is then diluted with BtOAc (75 mL) and subsequently washed
with IN H,SO, solution. The solution is then dried by washing with brine and stirring with
MgSO,. After filtration and concentration of the filtrate under reduced pressure, the dark reddish
brown oil is diluted with ethyl acetate and hexane (1:1) and filtered through a plug of silica gel to
15 remove excess phosphorylglycine ester using 1:1 ethyl acetate/hexane eluent. The solvent is
removed in vacuo to give the desired compound.
| b) Benzyloxycarbo‘nylamlno-(l,l-dioxo-tetrahydro-l ®-thiopyran-4-ylidene)-acetic
acid methyl ester. To a solution of benzyloxycarbonylamino-(tetrahydro-thiopyran-4-ylidene)-
acetic acid methyl ester (330 mg, 1.03 mmol) in CH,Cl, at 0°C is added 65% m-chloroperbenzoic
20 acid (570 mg). After allowing the mixture to stir cold for 20 minutes, the mixture is allowed to
warm to room temperature and stirred for 4 hours. The solution is then diluted with CH,Cl, (75
mL) and subsequently washed with saturated NaHCO; solution. The solution is then dried by
washing with brine and addition of MgSQ,. After filtration the solvent is removed iz vacuo to
give the desired compound.
- 25 ¢ Amino-(1,1-dloxo-hexahydro-1 S-thiopyran-4-yl)-acetic acid methyl ester. The
benzyloxycarbonylamino-(1,1-dioxo-tetrahydro-1 S-thiopyran-4-ylidene)-acetic acid  methyl
ester (163 mg, 0.46 mmole) is added to a Parr hydrogenation bottle with anhydrous methanol (4
. mL) and the solution degassed with argon for 10 minutes. To the vessel is then added the 5%
palladium/carbon catalyst. The solvent is then placed under a 3 Atm blanket of hydrogen and
30  shaken overnight. The catalyst is then removed by filtration through Celite. Removal of organic
solvent under reduced pressure and subsequent further drying in vacuo gives an oily 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.
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K/ 9L0%& ()-! ' 109%& ()- ' 109KNK& ()-  <A410'9 #30$ K/ 9409%& ()-! K/ 940%& ()-!
K/ 90%&' ()-! K/ 940%& ()-!#30$ ~DA410! 9 #3 K/ 940%&' ()-!#30$ k/ %d0%& ()-!

R/ 90%&: ()-! KI%0%& ()-! kI YAO%: ()-! %0<=@H _?A410! 9 # K/ 9403 (i

K/ 94 09& ()-!#305 k/ 940%&' ()-! K/ 940%&' ()-!

k/ 909k ()- MINP8bc RES10! 10! 10! 10! 9°910% & () - k/ Y4 0REHYSO19BI85s

k/ 9409 ()-! k/9%0% ()-!co{}] =RE810!10$ 10% " & ()-$ 10%" & ()-$ 10%"
& ()- 91110%" & ()- 9Y10%

N
X'E
Example E X rl
71 -C(=0)- /T \ -CsH,-4-OMe
—§-N\_/o
72 -C(=0)- /\ -C¢H,-4-Br
4N P
73 ~C(=0)0- -CH,CH,OMe -CsH,s-4-OMe
74 -C(=0)0O- -CH,CH,OMe -CsH,-4-Br
75 -CH,- -CH;Ph -CsHs-4-OMe
76 -CH,- ~~2-thiazolyl ~-CgsH,-4-OMe
77 -C(=0)- -CH,OPh -C¢H,-4-OMe
78 -C(=0)- -CH,0OMe . ~C¢H,-4-OMe
79 -SO,- -CH,Ph ~-C¢H4-4-OMe
80 -C(=0)O- -CMe, -OPh
Example 71

N-Hydroxy-2-(4'-methoxy-biphenyl-4-sulfonylamino)-2-{1-(morpholine-4-carbonyl)-
piperidin-4-ylj-acetamide.

5 a) (4'-Methoxy-biphenyl-4-sulfonylamino)-[1-(morpholine-4-carbonyl)-piperidin-4-yl]-
acetic acid methyl ester. To a suspension of (4'-methoxy-biphenyl-4-sulfonylamino)-piperidin-4-
yl-acetic acid methyl ester TFA salt (Example 31a, 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

10 pressure and the residue is diluted with ethyl acetate and washed successively with IN

hydrochloric acid, water, brine, and then dried (Na2SO4). The crude product obtained after
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evaporation of solvent is purified by crystallization from methanol to give the desired product as a
white solid.
b) N-Hydroxy-2-(4'-methoxy-biphenyl-4-sulfonylamino)-2-[1-(morpholine-4-carbonyl)-
piperidin-4-yl]-acetamide. (4'-Methoxy-biphenyl-4-sulfonylamino)-[1-(morpholine-4-carbonyl)-
5 piperidin-4-yl]-acetic acid methyl ester (150.2 mg) is treated with a methanolic solution of
hydroxylamine (1.76 M, 2.5 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 IN hydrochloric acid, water, brine, and then dried (Na2SO4). The crude
product obtained after evaporation of solvents is purified using RP-HPLC to give the desired
10  product as a colorless solid.

Examples 72-80

Examples 72-80 are prepared from the corresponding methyl esters following the procedure
described for Example 71,

VHI. Examples - Compositions and Methods of Use

15 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
within the invention may be substituted for the example compound shown below with similar

20 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
SDA: synthetically denatured alcohol

25 USP; United States Pharmacopoeia
Example A
. A tablet composition for oral administration, according to the present invention, is made
comprising:
Component Amount
30 The compound of Example 31 15mg
Lactose ' 120 mg
Maize Starch 70 mg
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Talc 4 mg
Magnesium Stuart 1 mg

A human female subject weighing 60 kg (132 Ibs), suffering from theumatoid arthritis, is
treated by a method of this invention. Specifically, for 2 years, a regimen of three tablets per day

5 is administered orally to said subject.
At the end of the treatment period, the patient is examined and is found to have reduced

inflammation, and improved mobility without concomitant pain.

Example B
A capsule for oral administration, according to the present invention, is made comprising:
10 Component Amount (%w/w)
The compound of Example 48 15%
Polyethylene glycol 85%

A human male subject weighing 90 kg (198 1bs.), suffering from osteoarthritis, is treated
by a method of this invention. Specifically, for 5 years, a capsule containing 70 mg of the
16 compound of Example 3 is administered daily to said subject.
At the end of the treatment period, the patient is examined via x-ray, artbroscopy and/or
MR, and found to have no further advancement of erosion/fibrillation of the articular cartilage.

Example C
A saline-based composition for local administration, according to the present invention, is
20 made comprising:

Component Amount (Y%ow/w)
The compound of Example 10 5%
Polyvinyl alcohol 15%
Saline 80%
25 _ A patient having deep corneal abrasion applies the drop to each eye twice a day. Healing

is speeded, with no visual sequelae.

Example D
A topical composition for local administration, according to the present invention, is

made comprising;

30 Component Composition (% w/v)
The compound of Example 21 0.20
Benzalkonivm chloride 0.02
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Thimerosal 0.002
d-Sorbitol 5.00
Glyeine 0.35
Aromatics 0.075

5 Purified water q.s.
Total = 100.00

A patient suffering from chemical burns applies the composition at each dressing change
(b.i.d.). Scarring is substantially diminished.

Example B
10 An inhalation aerosol composition, according to the present invention, is made
comprising;
Component Composition (% w/v)
Compound of Example 56 5.0
Alcohol 33.0
15 Ascorbic acid 0.1
Menthol 0.1
Sodium Saccharin 02
Propellant (F12, F114) a.8.
Total = 100.0
20 An asthma sufferer sprays 0.01 mL via a pump actuator into the mouth while inhaling.
Asthma symptoms are diminished.
Example ¥
A topical opthalmic composition, according to the present invention, is made comprising:
Component Composition (% w/v)
25 Compound of Example 69 0.10
Benzalkonium chloride 0.01
EDTA 0.05
Hydroxyethylcellulose NATROSOL M) 0.50
Sodium metabisulfite 0.10
30 Sodium chloride (0.9%) q.8.
Total = 100.0
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0% , O#109R#& ()-9 :, 0#10%R#&' (]2_-8 Z (1;)%#?:1 gg/—)!& [:( )_Q01F1%Z|/I g@f/g@bl(%
mO0% > | & o & ()-- ,1f10% & ()- ,!10% & ()- > &

, )ziow g”@‘“ﬁég 100/(> &' ()- 4110%' & ()- !10% & ()- BCSH59A8E83

L yl10% & ()-|[NA4L 10> 10> 10> ,L910%' & ()- ,LL6!10%' & ()- ,, 0
10%' & ()-f ,L.10% & ()- , @+10% & ()-@>|[: N4l 10 , M 10% & ()- ,
f10%' & ()- ,@0%' & ()-@,10% & ()- ,"L10% & ()591053 12(%()&&' ()-163/?| ([&;()
NA41 10 10% Q& o -, -10% & () -
,109% & () - vgégﬁﬁvé“éﬁﬁ@ia b1°%8‘27@b’@9?§( éf%ébﬁ eiforing ffgznfe@@%t@j&ﬂet)ma'ls
10%HQR ( ) - SredBAEYOReth)d YE] avenciond) LSpécifiaf R’ n(o)lth& a kIR ERSioh korfaining 10
104X Q& () - 8&1&8‘ {@# %pc(u)nd &%{%ng?#%&is c]mlmstereﬁo sauji %&afféc)ced eye twice-daily.

Example G
5 A composition for parenteral administration is made comprising:
Component 'w
The compound of Example 34 100 mg/mL cartier
Catrier:
Sodium citrate buffer with (percent
10 by weight of carrier):
lecithin 0.48%
carboxymethylcellulose 0.53
povidone 0.50
methy] paraben 0.11
15 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 Yow/v
The compound of Example 41 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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Component Yow/v
The compound of Example 20 0.01
Sorbitol 17.50
Mannitol 17.50
10 Starch 13.60
Sweetener 1.20
Flavor 11.70
Color 0.10
Corn Syrup balance to 100%
15 A patient uses the lozenge to prevent loosening of an implant in the maxilla.
Example J
Chewing Gum Composition
Component w/iv%
The compound of Example 6 0.03
20 Sorbitol crystals 38.44
Paloja-T gum base 20.00
Sorbitol (70% aqueous solution) 22.00
Mannitol 10.00
Glycerine 7.56
25 ' Flavor 1.00

A patient chews the gum to prevent loosening of dentures.

Example K
Components wiv¥%
Compound of BExample 67 4.0
30 USP Water 50.656
Methylparaben 0.05
Propylparaben 0.01
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Xanthan Gum 0.12
Guar Gum 0.09
Calcium carbonate 12.38
Antifoam 1.27

5 Sucrose 15.0
Sorbitol 11.0
Glycerin 5.0
Benzyl Alcohol 0.2
Citric Acid 0.15

10 Coolant 0.00888

Flavor 0.0645
Colorant 0.0014

The composition is prepared by first mixing 80 kg of glycerin and all of the benzyl

alcohol and heating to 65°C, then slowly adding and mixing together methylparaben,

15 propylparaben, water, xanthan gum, and guar gum. Mix these ingredients for about 12 minutes

with a Silverson in-line mixer. Then slowly add in the following ingredients in the following

order: remaining glycerin, sorbitol, antifoam C, calcium carbonate, citric acid, and sucrose.

Separately combine flavors and coolants and then slowly add to the other ingredients. Mix for
about 40 minutes. The patient takes the formulation to prevent flare up of colitis.

20 Example L

An obese human female subject, who is determined to be prone to osteoarthritis, is
administered the capsule described in Example B to prevent the symptoms of osteoarthritis.
Specifically, a capsule is administered daily to the subject.

The patient is examined via x-ray, arthroscopy and/or MRI, and found to have no

25 significant advancement of erosion/fibrillation of the articular cartilage,

Example M
A human male subject weighing 90 kg (198 Ibs.), who suffers a sports injury, is

administered the capsule described in Example B to‘prevent the symptoms of osteoarthritis.
Specifically, a capsule is administered daily to the subject.
30 The patient is examined via x-ray, arthroscopy and/or MRI, and found to have no

significant advancement of erosion/fibrillation of the articular cartilage.

All references described herein are hereby incorporated by reference.
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NN NS |12 el (Y. an B&()-@O0
109 & () - A% { %ﬁ\{l%aﬂiélllar %%&d?nﬁ%ts(gf thessub.]/ecﬁjﬁ(l)vﬁlt%n(h)ave een described, it will be
obvious to those skilled in the art that various changes and modifications of the subject invention
can be made without departing from the spirit and scope of the invention. It is intended to cover,

in the appended claims, all such modifications that are within the scope of this invention.
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characterized in that:

(A) R'isselected from -OH; -

(B) R? is selected from hydrogen, alkyl, alkenyl, alkynyl, heteroalkyl, haloalkyl,
cycloalkylalkyl, heterocycloalkylalkyl, arylalkyl and heteroarylalkyl,

(C) A is a substituted or unsubstituted, monocyclic heterocycloalkyl having from 3 to 8
ring atoms of which 1 to 3 are heteroatoms; or A can be connected to R* where,
together, they form a substituted or unsubstituted, monocyclic heterocycloalkyl
‘having from 3 to 8 ring atoms of which 1 to 3 are heteroatoms;

: (D) nis 0;

(B) E is selected from a covalent bond, C{-C4 alkyl, -C(=O)-, -C(=0)0-,
-C(=O)N(R?)-, -S02~ and -C(=S)N(R?)-, where R? is selected from hydrogen, alkyl,
alkenyl, alkynyl, heteroalkyl, haloalkyl, cycloalkyl, heterocycloalkyl, aryl
arylalkyl, heteroaryl and heteroarylalkyl;

(F) X is selected from hydrogen, alkyl, alkenyl, alkynyl, heteroalkyl, haloalkyl, aryl,
arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl, hetefocycloalkyl, -C(=O)RY, -
C(=0)OR’, -C(=O)NR'R* and -SO2R*, where R* and R* are independently
selected from hydrogen, alkyl, alkenyl, alkynyl, heteroalkyl, haloalkyl, cycloalkyl,
heterocycloalkyl, aryl, arylalkyl, heteroaryl and heteroarylalkyl; or X and R® join to
form a substituted or unsubstituted, monocyclic heterocycloalkirl having from3 to 8

. ring atoms of which 1 to 3 are heteroatoms;

(G) G is selected from -S-, -O-, -N(R®)-, -C(R*)=C(R*)-, -N=C(R*)- and -N=N-, where
R’ and R” each is independently selected from hydrogen, alkyl, alkenyl, alkynyl,
heteroalkyl, aryl, heteroaryl, cycloalkyl mci heterocycloalkyl; and

(H) Zis selected from:

(1) cycloalkyl and heterocycloalkyl;
(2 -L-(CR°R%),R” where:
(8 aisfromQto 4;
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optionally substituted heterocyclic ring containing from 5 to 8

ring atoms of which from 2 to 3 are heteroatoms; or
() R® and R?, together with the nitrogen atom to which they are bonded,
join to form an optionally substituted heterocyclic ring containing from

5 to 8 ring atoms of which from 1 to 3 are heteroatoms; and
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(e) A’ is selected from a covalent bond, -O-, -SO;, -C(=O)-,
-C(=O)NR")-, -N(R")- and -N(R'*)C(=0)-; where d is from 0 to 2
and RY is selected from hydrogen, alkyl, alkenyl, alkynyl, aryl,
heteroaryl, heteroalkyl, heteroaryl, cycloalkyl, heterocycloalkyl and
haloalkyl; and
(() G is -(CR'R'")o-R" where e is from 0 to 4; each R' and R' is
independently selected from hydrogen, alkyl, alkenyl, alkynyl, aryl,
heteroalkyl, heteroaryl, cycloalkyl, heterocycloalkyl, halogen,
haloalkyl, hydroxy, alkoxy and aryloxy; and R is selected from
hydrogen, alkyl, alkenyl, alkynyl, halogen, heteroalkyl, haloalkyl, aryl,
heteroaryl, eycloalkyl and heterocycloalkyl; or R'® and RY, together
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; 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 enantiomer for Formula (I), or a pharmacentically-
acceptable salt, or biohydrolyzable amide, ester, or imide thereof.

2. A compound according to Claim 1 characterized in that A and R? do not join to form ring

and where A is a substituted or unsubstituted, monocyclic heterocycloalkyl having from 3 to 8§
ring atoms and 1 to 3 ring heteroatoms.
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substituted or unsubstituted, monocyclic heterocycloalkyl having from 3 to 8 ring atoms and 1 to

3 ring heteroatoms.

4, A compound according to Claims 1, 2 or 3 characterized in that X is selected from
hydrogen, alkyl, heteroalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl and
heterocycloalkyl.

.S, A compound according to Claims 1, 2 or 3 characterized in that X and R? join to form a
substituted or unsubstituted, monocsyclic heterocycloalkyl having from 3 to 8 ring atoms of which
1 to 3 are heteroatoms. '

6. A compound according to any of the preceding claims characterized in that G is selected
from -S- and -CH=CH-,

7. A compound according to any of the preceding claims characterized in that Z is selected
E—M |

AL N

- . 1 ' , 0 ( 13 13' t t
" from -L-(CR®R%),R"; -NR’R”; and R NLERTR )e-A-G'

8. A compound according to any of the preceding claims characterized in that E is selected
from a covalent bond, C-C; 51ky1, -C(=0)-, -C(=0)0-, -C(=0)N(R?)- and -8O,-.

9. . A compound according to any of the preceding claims characterized in that R* is selected
from hydrogen and alkyl.

10. A pharmaceutical composition comprising:
(2) a safe and effective amount of a compound according to any of the preceding
claims; and

(b) a pharmaceutically-acceptable carrier.
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11.  The use of a compound according to any of the preceeding claims on the manufacture of a
medicament for treating a disease associated with unwanted metalloprotease activity in a
mammalian subject.

12,  The use according to Claim 11 ,characterized in that the disorder is arthritis, and is chosen

from the group consisting of osteoarthritis and rheumatoid arthritis.

13.  The use according to Claim 11 , characterized in that the disorder is cancer, and the

treatment prevents or atrests tumor growth and metastasis.
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