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TRI CYCLI C SULFONAM DES AND THEI R DERI VATI VES AS | NHI Bl TORS OF MATRI X
METALLOPROTEI NASES BACKGROUND OF THE | NVENTI ON The presen% inventi B@
relates to novel tricyclic sulfonan de conpounds and t hei £2 d@yark2P03 s
useful as pharpgac jcal agents, to nethods for their producti

phar maceuti cal %OO%%%I?II ons whi ch include these conpounds and g&m§93/12273
pharmaceutically acceptable carrier, and to,pharmaceutical methods of
treatnent. The novel conpounds of the preseht invention are inhibitors of
matri x netal | opr ot ei NERASYCEIQSULFONAMIBES ANT YMRIR )DERIVA AIYEH35S - 3
(MWP-13), and 10 stronel ﬁi n-1 (MVP-3). Nbre Barti cularly, the novel
conpounds of the present INRIBH %%OEIQA(I&IKM TALLREROTEINASHS of

at heroscl erotic plaque rupture, aortic aneurism heart failure, left
ventricular dilation, restenosis, periodontal disease, corneal ulceration,
treatment of burns, decubital BACKGROVNIHAF TFINVENEK®Nr | i nfl anmmati on,
pain, arthritis, osteoporosis, nultiple sclerosis) renal disease, and 15

ot her autoi mmune or inflammatory disorders dependent on the tissue invasion
of |eukocytes or ot hefhepresen insgntigrpiclatesiig nevdl tricycligisil fonamidel opmppheds
conpounds Qf the N i | 4 t t acute and
chronic ne(ér odegg%! g‘?ﬁ?’% v{éﬁl ?gggre eragblﬁ?{thag%{lﬁﬁﬁl arséf 'rrng’ﬁg?’{%g’é’g? é}rlgﬁﬁa, spi nal
cord injury, Al zpridoetions tapimeasenticaizomnpagifions whidheinaluds thesy amnpoundsandlyr al
anyi oi d angi opathy, 20 Al DS, Parkinson's disegse, Huntington's _disease,
prion di seases, ﬁ%’icél?)b?cge?tg,le aﬁalcmewrﬂ@"ga%ﬂ%h picthody of fregtment.

Cel atinase A and gt heVEcYRpsunts 8F fhe litvedtioh AR iMRbidrX of Rl OPF Ot €i nase
(MWP) “fam |y (Wbessner J.F., FASEB J., 1991;5:2145-2154). O her nenbers

i ncl ude fi br obl agictalloptotejnases &.2..rgelatinags (MYH-2h gelingemase-3GMMP43),made B (92

(Fref e 900 b eSomaganti O MpR Falcidty o Rye! cglpolinasist ngfRfe s 5
and Lopez- @i n CinvedtiorPre usefihiathe treb@fiéit 36 2thdREEAOoli6 plaghe niphide,tdogicnew y

di scovered nmenbrane-associated matri x rnetall oprotedi nases (Sato H., Takino
T., Okada Y., Cadneprismgheastigturs laft ventsigulapdintion, resterpsisepejodontal disgase.e, 30
1994; 370: 61- 65) . cornealaicer o r%ﬁ!t%@rg%f Y)\Q'ngcyeglﬁﬁ@i-uffggy WV‘?@% rl:g'cg{ Saricer The
catalytic zinc in matrix netalloproteinases Is a focal point for inrhibitor
desi gn. The nodi inflantmationppais,dptbtitistogteopyrosistmultiple iscigrosiselenalidigasy; andos has

generated potent jnhihitors such,as pepti.de,hydrox te nd . .
t hi ol _-cont1 i ni ng°H‘8f>?‘f‘8'é‘§!‘“'}5e°5t"5}&aé’“H§8$/o %%?rggepﬁﬁ#ﬁ%ﬂgﬁ?fgtfsa?%"vﬁ%%fenous
i nhi bitors of MVRakbeytds dYidther Aatnatddanigrating delid) adaiivhallyl, yhel dmipoaads ofitharal

nodel s of cancer and inflammtion, The ability of the matr.ix

met al | opr ot ei nas 85S¢y ‘%@F‘%%‘c\}‘é?@b‘!&s‘h%g?%@ﬁ@rﬂf.écﬁf aphFiHeRIE| ve tissue nmakes
them potenti al ta&%ﬂégeﬁaa?&m&&eérk iRfLdRd) Mk@,%cﬁ@haﬁﬁ&%@ﬁéﬁéord Ehryexanpl e,
the rupture of an atherosclerotic plaque is 10 the nost’ common event
initiating cor onaizheiherdndissass amPeropine lateraltsclsrosisncerelwglr amidoidamgopathire

extracel | romat,r.j urroundi,ng these. pl agues by MVPS. has been, pr.oposed as
=t of Bl aqudltPSs Bk wighst HETABIE i art g1 Bl SRR B

accunul ation in Bhivey) aid DasRand e imkdarilyssisidsy. show | ocal Iy increased
expressi on of ge:gati nase B, stronelysin-1, and interstitial collagenase. In
situ 15 zynography of Geltigase; A aprbstiamelysingd afeiperphars of hemativhol yt i ¢ and
casei nol yiic act ydiibpldiithkse (i) MR GeK p FASIBYL W15 2Res.bi by P..

i ncreased expression of matrix mnetal I oprotel nasés and matrix degradi ng
activity in vul n€thdyimembzgs malidofibioblestcolingenass obwraphilcoPageqases, " J. d i n.
e e oo shbR s I o o oS-SR "
atherosclerotic Qbﬂ%&ﬁ&se@%j@d.hﬁ.ﬁ DRARA, BalBin f! Sdhch@At MeNBRs@ RL he tinme
of surgery (Henney A M, Wkel eé_P. R, Davies MJ., Foster K., Henbry R,
Mirphy G, and HIwpNiaile angLlopezQur Ci.ZaBiod Chem. SOP6REP N 6766-HeH8).ardthessi on
in atheroscleroti

. - - - M n d
Sei 1605 65 5154 8 DaaSbS Bt indbeilctdodEd SR ahiope b Bscs SSHR HECL, |
have utility in tTak@bi ThgOkkslgaheCad J. vShisapaiva A\ 0Y ananeto &5 smdiSzila . \Whiare,

t hi nning of_ the i al rtic wall. Increased |levels of the proteolytic
activiti esj(bf l\/l\/gggﬁgwgg'éé% identified in patients with aortic aneurisns

and aortic stenosis (Vine N. and Powell J.T., "Metalloprotei [
degenerative aortic di ! mn. Sci., 1991; 81: 233-239) l‘Wi\mmﬁn‘wnm
failure arises froma H@Bﬂ@m’“wmmmperse etiologies, but ac
characteristic is cardi Iratron, which has been identified agslogp*

i ndependent risk factor fof®f¥tality (Lee T.H, Hanmilton MA., Stevenson

L.W, Mriguchi J.D., Fonarow G C, Child J.S., Laks H, and Walden J.A )
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advanced heart failure,” .4m J. Cardiol., 1993;72:672-676). This

, renodeling of the failing heart appears to involve the brgga_g%l \gﬂy
extracellular matrix. Matrix metall oproteinases are incre Y |ents
wi th both idi and ischemc heart failure (Reddy H K., E)iz‘gg

Tj aha LE Voelk'ﬁp dl_}ﬁ‘g' Canmpbell S.E., and Wber K T., "Activat rry_,?czzgi\sr di al
col | agenase in idi opat hic dilated cardi on%gpat hy," din. Res., 1993;

41: 660A; Tyagi S.C., Reddy H K., Voelker D., Tjara LE., and Weber KT.,
"Myocardi al coI | agerigeatalyticaiind ingnduixaretdlipproteiiiases isra fofd point 9 FHiviler681
A) . Ani mal s. of_heart..failure have t hat e.i nducti on of
gelatinise is |‘4?ﬁ§?‘t1§??tm?‘§1‘ﬁﬁ%fm ‘gé“&tﬁa%%éfhmi‘bi"fﬁgﬁ%? AURREIPURANAS \be G W,
Howard R J., GgefiBrafed Potedl thhiBitéfs .«I.cﬁas pcp'ifde H?&ﬂé&ﬁha&?mm}-@gmhﬂﬂkea”
failure: gelatlnlse i hduction,’ 94; 10: 214- 220),
cardiac dilati mqppdm%m@eﬂwdmwdedmd %)pnsturat COMII% lﬂuhmrs oﬁMMS&'bbah

H N., Ko D. ini nd ol d
ventri cuI ar shéi&ﬁ%’%alﬁw been u‘rlsieng‘“fc}t:i%ﬁgi ; seeato ‘mao'fm rl|8§ ggﬁ a?%l lure,” Am
1 S J. Physi ol .infldfiatiad®3: H266- 270) . Neoi nti mal proli fer ation, leading to

restenosi s, frequently devel gps after cqronary angi opl asty The m gration
of vascul ar snoot h n]ﬂ&ﬂ é‘%@fﬁ?’(‘%wlk’i’%'{‘ﬁés g{ﬂ%@éeme to the

neointima is a n@ﬁq
vascul ar di seasclés an abhéd?ﬂkaﬁ'e d)fcl e co sgﬁ&aﬁ%&%&é?ﬁ’%ﬂou ni cal
i nj ury to the hjadmﬁbgrm@mceﬁsBerfabeckaleE’ the dpigro of\an athtroswerotic PaqueGal ar dy

Rei dy, M, " Smoot cle cel n a triXx

rret aI 1 opr)t ei né@%"’é’i‘p‘}”é@g?’bﬁve ’t"étr'a"éllgtcgﬂnﬁ ﬁ?ﬂ“ﬁ?“? i e#"??éh?ﬂ?" andy ¢ oyl ation
Research, 1994;¢pradaforPdfThe eRpdcelElarmirxisubrdGndinehéye Maudp By MMPahyses
i ndi cat ed that gelatinise A was the principal expressed and excreted by
these cells. 2%epuprapesed aﬁmqagaﬁrefmgmtﬁsw Thg ghop| e|aydmmsaqf|fqmng
gel atinise A ac} nt

menbrane barri e?eh #'%mﬁmﬁl ft'}:mllﬂ é&%ﬁg"%‘@% Q{LI ni se ac%‘zg?t y
i ncreased nor e dxpressigh of gd:lahmc BSMr‘anelysixe-rl ymdtmtek'smmhmnagdriamhf gitum a

gui escent_state to a proliferatin tile eno R, Passaniti
A B Tal C . avpErEDH O His ey eeled st AAAID e and St and v A
Smith L., Wi nSJcﬁmy alisl2K 2ShRhdva G.RNLatk MWMahd Libdy I ahéeste®f cul tur ed
vascul ar sm)oth nuscle cell$ through a basenment nenbrane barri er requires
type 1V col | ageaxpmssign of matrix mawllpproteinists and anapgix degradingiactiyity firer ent i at i on,
Circul ati on Resgarc 4: 7 by 0106561

PCTI USO9/ £ 2273 U nﬂ%f ‘b“ér?gé‘éa‘ﬁ&“ °F‘3§r'e%‘gg&§gé%tn(/&?'?’u Z\g"%ave been
denonstrat ed i ni9ouD4cE#IEA593). mhdiilﬁadx,hrghrtevelln‘dbfmdleLvsmglNA nhdssdge hdavel.

! nd_Robi P.d. ., "Coll; | o
D Pty B0 o iein fOmte o ecelizidln TN GE R oro S5 er g RSO R ei nase
1981 1 6:417- g heut DI AR Y 1 0 DN QA 6] AL L Al PR,

severl ty of gum di sease and Thonard J.C’,

"Denonstrat i onsDa)fleStMsls,L}bS@oN ,e{gmlayét aMthiY@ and Rurophries §..i“Lecaligation onshi p

t0|nflammt|o ver t unman Prlo ntal. Res., |987;

. 5158 Pr or o SyEelystuishs BbRRicH AU Rusclerric kRS B Iy oo | o
observed in corﬂmu.za{,slerwb@wafmu@mm OHES: smrmssj?)r own S. L, 10 Weller
C. A, and Wassenman H. E. "Col | ag enolépl c activi tﬁ/ of al kali burned

corneas, 25 Arch. Cpht ibiers of masgy mgal M%?@fs withhaye Wbty iBits6A8RE pept i des

inhibit the col Bur ns
FR Stack MS. &&gf&%& Wé %g"gﬁg{sﬁ% %@mﬂﬁgﬁﬁ“&ﬂﬁﬁ’%ﬁ.}?ﬁﬁ (1939 30:
| S69-1 S75). lln&e&addavﬂlxysf the psotar ytituaraiditiey oOMPs baye beémidentified inn a

variety of chronic ulcers (Saari.al ho-Kere U K d AP,
Bi r kedal - HansequqemsF"&ﬁk%? ﬁ'euné‘ﬂﬁla%é?%%“@@s &‘%Ulgt ?"r‘ilcFP bp@lnatl ons of
Basal Kerati noc‘meéu@&efcﬁﬁ@eﬁme ya%waémera@egeg0@Jny§an1a9u 8‘1 4. 939)0

Wunds," J. din. Invest., 19 :79-88). 20 Stronel ysin-1
protein #re detect euemfaﬂamusneﬁamuarmmheegf @uflaeemlogles,butammm from

t he wound edge | [e rating
epiderms. Stro tgﬁv%/g 9€ sr%&):?%ﬁ@a?ﬁ%@@% ﬁ?#ge%'é%‘? &i‘grﬁﬁ‘l‘?% #“ﬁgﬁq&r? 4nft %Sl?
Davies et al., fatiantamdedity (HRIBHSHaAUR RNAL s)evemmw Mbrguchi .DBQtI de 2S
hydr oxymat e, BB- 94, decreased the tuppr hurden and roI on g t he, surV| val

of mice beari ngFonarem GobaChild I Sarleakn blveand Maldemt-As ‘%Pﬁ?éﬁ?‘ie gegiricpige
conserved MVP propepti de sequence was a weak inhibitor of gelatinase A and
i nhi bited human tunor cell invasion through a | ayer of reconstituted
basenent nenbrane (Melchiori A, Albili A, Ray J.M, and Stetler-Stevenson
WG Cancer Res. , 30 1992 52 2353 2356) The natural ti ssue inhibitor of .
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| nhi bitors of MWPs have shown activity in nodels of tunor angi ogEnesis
(Taraboletti G, Garofalo A, Belotti D., Drudis T., Borsotti P., ScAnziani
,E., Browmn P.D., and G avazzi R, Journal of the National Cancer Institute,
1995;87: 293 and Benelli R, Adatia R, Ensoli B., Stetl er2%danuarp2fodyv G ,
10 Santi L., and Al bini A Oncol ogy Research, 1994; 6: 251-2S7). Sever al
i nvest i gat or s W0M6§€npnst r at ed consi stent el evation of stron®CFISAYRAH
col | agenase in synovial fluids fromosteo- _and rheumatoid arthritis’
patients as conpared to controls (Wal akovi®s L.A., More V.L., Bhardwaj
f., Gllick Ge, Prdaf »0f,. S y
col | agenase in s?ﬁg\l}?ﬂ? '#?i d%é‘%%c%atl eﬁ%fs]&\?m t mr%gﬁfr@floﬁgg%??ﬁ’r’%t%ﬁ and
posttraumati c krithés ncngodclmgofAhetfarlmglIgalRIamaarstoiﬂ)ﬁﬂvc&ﬁe Bﬁ:ald&:wrmﬁ arullah M,
Pelletier J.P., Clou Pelletier J " El evat ed

met al | opr ot ei na<d¥ase hﬂﬁf F‘?EB%MW BIIVF"‘@P}“(S’IC“M?F%?’F Sp5rssed inpanentrrpth bRt |y ran
osteoarthritic syigpathid andJsché?ﬁn@l!ﬁm @lilure (1&833' ?lckﬁ?gaé%ﬁi TjhdPEL and TIMP- 2

prevented the formation of 20 coll agen nent s not pr ot eogl ycan
fragments 3 n botVpelkee DolbvGamephel Saif., mﬂdwpb%ﬂ‘éfft,|“6m!aaicd:mwo¢dﬂhgle=0ﬂ‘emw for
arthritis, whil 5 vent

formation of bo? ‘ﬁ?df@%mr%g{mg? ga'%%tplg%gpﬁxg ?Ekrr%gtol(r?g%i g686§hf% }ége P., and
Cavvs]t f)n TE., Ag&dﬁgsl—ﬂéi, Nmnlker DQQ}E:?YElAﬁd Weber KlT.] ‘Myocardial CollagendbeAn , I
Powe E.K , an t on " oche 0 Res 25 _.1994; 20
©94-101 ). Gjb Plbné@‘“&?ﬂ hea{‘s C%’ Res., 1593 I%%i)gé&"@ﬂl"??;]%%bef’z)far leent | y
descr i bed a peptuad@SMrtﬁmn@a\auamgammens RS el R iRYP! OPTENt OF

reversed the clinical exXpr essi on of exper| nment al” aut ol mmune

encephal olel i t i(dnpsinmg B.W.MdoSeWddpoyaid Re)..emme E.A sagb@seiThly, t he use of

uch as mul ¢1 pt ¢ e SRR inthent P elMAg AL B 628 c he ol o

of gel atinase All994Uhﬂlm’QO)aHﬁBﬁirdhaﬂdMnoﬁﬁaieﬂé‘s profiihd Gefidis @ carsiat €am
during inflanmation (Rarranl c and Madri J. A, "The Induction of 72-kDa

Gel atinase in T furgtios ( abbghbléﬂumo}o%w@%meeewﬁow@@@mgzﬁs _(r upon

Adhesi on to End gl %‘@M Qe%e | 1994;
125:116S-1178). EI s"kﬂ"gﬁgﬁﬁ atl o) ast e en o"tfﬁé?}' n?q'ggeﬁt? aé;e)flml S
coordi nat &9 wit hl._PhyszalndI%ZZ@ngGG-@HI)atl nise A and is nediat ed by bi ndi ng
to the vascul ar cell Jadhesi on | ecul e-1. (VCAM 1) .. ce the rr| IS
conproni sed, 5 edema ]\ger?ﬂ’%I"P?? Pg’ﬁﬁﬂ?ﬁ"%{hﬁ’&?‘%‘%‘? BCcl}/{f@éﬂs’%}qP?fgf} a?%

| eukocyti c m gr abidnaryediitplastyd Thdhigthid &b vashddrsirioth Huschoodils wsm:s)

associated with the inflanmatory response in EAE. Inhibition of the
met al | opr ot ei nadEPRythesvnica %‘5"'A‘°I/\B‘GI“G°‘BI‘B’€I&S¥K%Y exegt mdbg deyslopmentandacel | ul ar

et rix by activahifedihdrhny Naouis? dREAESA ¥ nighy RBABEbIRAIARe o0 These

studi es provide 't asis fof the expectation that an effective I nhibitor
of gel ati?@se Armwhﬁmcalsmjnwrweld}esblnodlvmI(Bemlewﬁl dempo N HedoweeAtWent of

di I I I I
i InfSF:rSIEr;t: gxod\ﬁ;@ YMDM‘T@Y I\'ﬁ’?ﬁqoro Inléﬁc tr Fé n taIII'I"gratl on of

metastatic or aqmtxl&ipﬁdeﬁeéele&preesioﬁ@ﬁ@aﬁénatmjuﬁ)t mrtaé rat,N G idhivn ReSREHAT Y
for organ functiagn ammtory nmechani sns are inplicated in a

broad range of d@ﬁ?€5éﬁ&56§ﬂ* BI?I‘B”HM%E&W&"I)@‘WBISE@P@“‘F%Blahd| ng
stroke, head tr 24Ul to nane a
few (McCeer E Gaééﬁg wap{h%pﬁﬁbf%mWodgg%ﬁﬁﬁzﬁﬁﬁ ?fn t isg?ﬁfﬁ?ﬁne
systent'. 2h: Calknghé, mt;semhapMOfﬁt@gawy abn%xzmwmssc Avdivitgalsader s,

1994 277- 300 hat i |
nechani sns i %cl Jat ggﬁ%?%ﬁf@aﬁo&%&o&f bgs(?%&i’{}\éo %Iﬁ‘%"b%“ mj%t‘ﬁﬁ}jem c

mechani sms i n amédel, @platifase af amaitKle 5@ dreAfish 20- Itﬂa adTVBMCsNAdERnt
di sorders”. In: Calve D.B., ed urodegenerati ve D seases, WB. Saunders,

1994: 473- 88), céhetsmnwarﬁmwaumgpbwswa prdiferpting, mptile phedo®at ko G |

"Cerebral anyl oi t ul d 25 by
st er oi d- cyt oxan (gr e ?Wﬁn%%ggd g@ﬁ%&fggg{ &%L Wob&%%g
(GendehnaBO H. E. Glmba]idl’&dAelSthL W[sﬁ:p!h@gé&kmﬂ Q@‘Id Gro&nld T.h®Migration of

pat hophysi ol ogy of CNS injuries in e te Biqgl., 19h4;
56: 387-8) Parkl(WL‘BW d yaggular smoothpyse °r?§‘c'§)“‘"§‘gk‘ ent mmbgeefg and

certain di sordergquiftd YpélINGollRgenB& AcRVRY Bd REANBI b%yc%nsm dx?féi"e!iknﬁtf?on,

nyast heni a gravi s and 30 Duchenne's nuscul ar dystrophy. Neuroinflamuati on,
whi ch occurs i n GiecubdioyResearph.d004;781br5¢3).or aut oi mmune di sorders, has been
shown to cause destruction of healthy tissue (Martin R, MacFarl and HF.,
and McFarlin D.E., "lInmunol ogi cal aspects of denyeli nati ng di seases,"” Annul
Rev. | munol ., 1992; 10: 153-87; 29 January 2003 W O 001 06561 PCTNS99/ 1
2273 7 CIark R K., Lee E V., Fish C.J., et al., "Devel opment of tissue

o - T o




10 aspects of experinental allergic encephalonyelitis and nultiple
sclerosis,” Crit. Rev. din. Lab. Sci., 1995;32:121-82; Rogers J. V‘ébster
~S., Lue L F., et al., "Inflammation and Al zhei ner's di seazsgd?g‘at hog@ﬁem s"
In Neur obi ol ogy of Aging, 1996; 17: 681-686; Rothwell N.J

"I nvol verrentwg o%é(%kl nes in acute neurodegeneration in the CNS, " Neur OSCI.
Bi obehov. ReV>° 17:217-27). 1 S The pathol ogical profil JFMWHN% cal
courses of these disorders differ wi dely, jbut they all have in common the
participation of irnnmune/inflamuatory elenents in the disease process. In
particul ar, many neCohsg@escindisirometlisinictiofies Rie lebRaanbmsifakadn by | ar ge
nunbers of reactive m.croglia in postnprtem brajn sanples, indicative of an

active i nf| anniibtablasisisplated frop-inflamed sgva(litg Vi egren Ry andipra. , 1994).
I ncreasing att b A5018 'sms in
Al zhei ner gs di gggglg& %gVerégP%eﬁé%g&g?g‘éﬁmﬂglgb%& ortkﬁrﬁé' '?r?\%g venment of
neur oi nf | ammat from inflavakd hemae gingi v, sk Xesivddntyl Rléheﬂ%h 56:41B424) didcant

increase_in infla tory, markers i zhei ner_.brain, ingludj acut e
phase redct ant En2Y3i¢ Ig \}‘E%R?‘f?etﬁ?en Eﬁﬁgﬁgﬁé%éeﬁ?vc?{'@( pEeum, diseasekOng E'LﬁY‘
(MGeer et al.wighdh®.W.] 8RThoRREEY.S., eDembnstraf oy ¥ tissuedbllAfRa L dcﬁv@“ dence

that (3-anyloid induces neurodegeneratl ve changes primarily through
i nteractions win ¥ivpgnd gsralationghi nﬂo@ﬁbneeauoaﬁqvqrmamhwmw,on alone is

sufficient t0|n PR nd 3)
G ow ng epi demi o’?%l’gudé’ﬁ lllggg’ag@g df ?@t %ﬁt&a‘%%fa-%?th%(gﬁl’ %?Wafher apy can
del ay the onsematiidhalien bberypddgcenshlaticesdtionl fahewing alkalibuaiaBeovr & Geer

P.L. and Rogers J. Anti- flarma « nts as a therapeutic a proach to
Al Zhei a0 s ai Seelisk C:A - and Wasseamay Foby :Ciliseemn Bistsiviy) dssbpin

Neur ol ogy, 199 4 Ogﬁﬂ} n " a actors
for Al zhei ner' gmﬁl sea’g{a&l n ﬁgbdg ]&yﬁyﬁfgﬁ Thi @J@al%g%-g%tbdcgﬂgﬁ%g U,
Tettamanti M, thegollaginag isolated f@p’&g}k@ll-lbumed rabhurmn@as(!imhs BRLi i nf | ammat or y

drug use in Al zhej |01 chi atr 4:36: 854-66; Hanpel
H and 5 Mill éfacklﬁg ﬁ'ff’ ma?%fﬁ Paﬁ’r’?ﬂ" Ef‘%‘ﬂ&'&’%’g@é’é{%" melhani sns in
Al zhei mer' s di 395\559015@\&5’15),1995 8 599-608; Breitner J.C.S., Gau B. A,

Wl sh K A, et al . "I'nverse association of anti-inflammtory treat rrents
and Al zH&i mer’ s di sStemelysyyis peadupedby basalheratinogytesing vasstyroficheanisdy -

Neur ol ogy, 199 ~ J., et al.,
" Del ayed onset %b?@&?,%@ﬁ%ﬁﬁfeﬁ]g@, ﬁgeﬁﬁl##ﬁs#‘éﬁﬁahﬁ?h%m

anti - i nf | ammat @asksMD.harsk Wieigne H:Q., 5DatikctrRppdlatigss of Bésalridratinocytegi ng, 1995;
| 6:523-30; Andersen,K., launer J. . Ot A ., Hoes A W, teler MMB.,
and Hof man A, Hfsﬁﬁtﬁ%‘f"éﬁyﬂf‘{}a"r“d;ﬂqmeilﬁ'fﬁMPW %ﬂ\gﬁs dgc,cﬁﬁ'a@e’t’ he risk
for Al zhei ner' qgghg.eag.es’g)The Rot t erdam St udy, " Neur ol ogy 1995; 45: | 441+
1-S; Rich J.B., Rasnusson D. X., Folstein MF., et al., "Nonsteroidal 15
anti - i nfzoammt ory dotgmelysina MRy Auapd progsin weredeteqted in basal keratinepytess: 5 | - 5:

Aisen P.S., "Ag I ntia,
199S; 9: 173- 82; ﬂgtﬂag?y Bt %é’hmrne;@%gﬁggnﬁc%ﬁ%@%bﬁon REAN CF'R%?
antiinfl anmat oul;e prolifysatiniyspldesnis. Swemelysimionaythiio prevéra the eadenmis frah
rheumatoid arthritis, decreases the probability of devel oping Al zheinmer's
di sease, and t elingi s 20 reason to believe that other anti-inflanmmat ory

agents may al so be ﬂabﬁ%tme(cahééaqughlgbsrﬂ%osmod?msoﬁ&m&megw cacy of
such treatnents is | ackin er and |l er, supra urt her nor e,

VITtual 13 al | oydromametes Br4, ectoesn s tumerbasaemand proiongéd e gimisel of
corticosteroid 1Sl have ri ous
dr awbacks t hat ?nn%%:géf'[)grlﬁ qhem r a?ém&iﬁz!tl’g&olgfag%t nﬁn 0 o% chP %rﬁig(ﬁ

di sorders. G udOoIPrgrogeptids ssdiende wisca weak/inhibitos of ielitinades add inhitited

i nfl ammat ory/ i pmmunosuppr essi ve, dr n be directly neurotoxic and al so
are toxic to sy §F’éﬁ1“§“@fr"§9ﬁ§"a&’c°“rf§ﬂ’é'g'&? Yebohfiegenstnbisbasoument me

gastroi ntesti n@u ?‘ﬂﬂ}] gnﬂ]bﬁlﬁeﬁgygﬁgog‘% @tljerc%g‘;&&g] Wg&%épﬁge i n nost

people, and fe em’Ccross t rain barrier in’significant
anmount s.30The t 0992;5&23511}235@3% n@0rattidsoe mlnbme oﬁmn’qaﬂupldmmsdm‘ﬁlmmzai ne

| N ti infl th t ted b
patients and t Ao showeleBokass of puBer e arpeh i invith sstelsgherletany .0 ™
advant ages for peRe N.I SiahixBaH. BookeUt.€., RRALISGNK I sndIRGEHI S ML, iCiRicél Rgases of

the central nervous sgst em
1992;52:701-708). Studies of human cancers have shown that gelatinase A is




29 January 2003 WD 00106561 PCT/US99112273 -9 Nornmal Kkidney function is
dependent on the maintenance of tissues constructed fromdifferentiated and
.highly specialized renal cells which are in a dynam c bal ance with their
surroundi ng extrAcel lular matrix (ECM conponents (DAvi es2fapyary2003
"Protei nAses and gl onmerul Ar matrix turnover,"” Kidney Inl., 5 1992;

41: 671-678). Maoemmasséle gl onErular filtration requires that a PEMUSPEIZABabI e
gl onErul ar basenent nmenbrane (GBM conposed of collagens, fibronectin,
enActin, | Aminin and proteoglycans is maintained. A structural equilibrium

is achi eved by bal.ancing..the conti nued,deposi ti on .of rotgi,ns with
their degradati oaﬁl' Qgeif)'gg\ef’i“éas'r‘r'ﬁt“érpf“o el"(?flg? a@ggn%’m§%e belong to a
10 super gene f arGait GfA. ZandG 1B €PL. | L BdI SChM SPPBEI68:14633-14099) bhdkis

met al | oprotei nases_and their inhrbitors in connective tissue renpdelling,"”
FASEB J., 1991; gerined therstyoughtiatseacipn véth ageesptorflike solecale (angky ¥V.L.,
proenzymes and g, SHEGAIOP! ity 32t sl adelelsdil §X MG 4 £ ahg sPace. These
prot ei nases are ITh-°tutn subjéct to counter balancihg regulation of their
activity by nat (ClehlW.-0G danedrRes] 399N153:b1 393 164).eferred to as TIMPs (tissue

i nhibitors of netall otein s).. Deficiency.or. defects in any. conponent
of the filtration baﬁ%‘gftoﬁé@méé%‘f& SR BT ‘EHP?é'&'ﬁl?_ HERY anBioefsier
termrenal functirgfboleR GSXARRAG A | Beldfl BYiDradiy TN @Rkokt PS SednzRPRL ' S type,
associated with nutations in genes encoding ECM proteins, defects in

col | agen assenblBrowsdiDt, ang Ginyaes R..bourrah of the Natignd Crpcerslegtititgt ed with

contrast i i nf Iy apy P Rar AR AR T ARl el W o S P

cel lutar poolife3antiilo an@fAl6IiAQ DRDbBgPResehehg] 99485:2681u2570f t en precede
obvious ultrastructural alteration of the ECM matri x. t oki nes and growth

factors inplicated i gyl investigatopehaye drppRTtatREensisten! elqyaional

interl eukin-1, tMMC}éﬁl ﬁ%(\croﬁ%e%ageaiﬁts%oviﬂmicfsrmBﬁ&maﬂgrlgz'ilﬂm&?df act or
beta can upregul ate tall oprotelnase” expression in renal nesangi af cells
(Martin J. et alarthritiEpitimtsaseompafeddd oorerold @ alalewits §i Al Moetd Vigut r al

prot ei nase secretion by Cl.0 es:. o Laterl eukin 1." .J. | mmunol., |
986: 137:525-529%'7\9&‘?‘?’?1 ‘%?ﬁ@????-: ?"d"rrﬂw'%y ‘T‘%‘i’ﬁ"H&%B‘F”?%h’S“?E"‘LDa type IV
col I agenase: Cytdihgshaddid sphovisl TRAd fromSaaags vith Aheigi il hithritisundgeangi al
cells,"” Biochem J., 1993;291:441-446; Marti H P. et al., "Transform ng
growt h fact or - b EAUMAE kpessingirp ey itis Rbgnn 49933 33-12:Aafarpidhi Mo.of t he 72
kDa type IV coll " o Jr AP ; i 144682 :

met al | opr ot ei nas%gggﬁj%éﬂ%gl\}%@wa%gﬁﬁﬁl r%g?éekre&t? %’é"?ﬁ%‘ﬁ%’@g@g‘ﬁ? aTs)

00/ 06561 PGTNS9%nil2i235i8 inhibitomefohetaltopireteinhse mRNA iahuman ssteeartheitio dpidvig” and

cell proliferati charagterl st.i IS S such GA ..

nEphr opat hy whi c‘ﬁﬁé'%m‘gf’g’gfgrgéébt%z’%gg gﬁgﬂ‘j"a{jﬁ?m’zﬂ °V5P%?§3*?ﬁ iloﬁf‘%tfﬂ’:‘rolf | ar
fibr IOfi s aed | O&:i)ll@ﬁenfﬁﬂg@ﬁdnw;lﬁht rfaBlM‘dtébdi&dbn ﬁﬁggerlnlg ﬁi’tﬁith die&ﬁ&ﬁxe.ngsal and
IVEt al | opr ot ei nase expressi on has al ready been well-characteriz in5
experi mental i mﬁj&é“&?Bl%bF%’%l%mOSFEJ%ﬁ%%‘FW‘HFPEpHWFP% pepiidp hydroxamatg g |

Thy 1.1 rat mde&ou((ﬁﬁ@%@&xc\%%atim@smﬁen_s;(%ﬁgreﬁg%i.ﬂQP_ i Kier WW,

"d omerul onEphritis induced by nonoclonal ~anti ant i bodi es: A

sequenti al hi st dilaperc@iP.,and Gawstoast. Eudgentadcinnsdif92i37t142- 1541 Elis lAab,

| ., 1986:; 55.680+,687; L D. H. R.,J., ,Matcti ,H. P Marti J.,
bt o6 M - ooo ity KR Rov B K s Cawstiof 0 hiptagn: pihts RES Copmeldy | 0

cell type2sV col 199920a94-1) enhanced expression in a nmodel of inmmune
conpl ex nedi ated gl oner ul oneaﬁhri tis,” Am _J. Pathol., 1992:141:85-98).
Unfortunately, at prd2ihgls ety e(*’ecélf‘e’"%f-yl9%iﬂ4ﬁ7é37tzﬂg¥)d'5%ﬁﬁ]yécs§ﬂba‘i dgi es
for nodifying t i i r enal
i seases 16 nave BLRY hfoRimdl CHUER, s LA Al (E BRIl G R0eril e |3

i nrunosuppr essi vainicayexpressivnef expariokntd atoemmnnke getphalomydiiyis (BABy taus t o

i ndi vidual patiepnts.. The secondary conseguenc of .gr.adual. nephron fajlure
such as activati eS?pef‘ﬁ%mt"éa}ﬁ"ﬁraﬁ &5t ﬁ“%exfgﬁ‘@iﬂp ‘gﬁz‘gﬁﬂrﬁ%ﬁ’@dmﬁwem of
i ndi vi duaBg nephrioifinA iR ikfiahmBsRediborkdérk 3hdHoR mRbple888losiRy Per t ensi on, may

be effectively treated with ACE .
A recent study by Madri has elucidated the role of gelatinase A in the

extravasation of T-cells from the blood stream during inflammation
(Ramanic A.M., and Madri J.A., “The Induction of 72-kDa Gelatinase in T Cells



20 inhibitors or angiotensin Il receptor antagonists; but at best, these
conpounds can only reduce the rate of GFR decline. A novel strategy to
_treat at |east sone renal diseases has been suggested by recent
observations of MW behavior. A rat mesangial cell MwP had9Haayary 20034
(MWP-2) which is regulated in a tissue specific manner, and in contrast to
other 25 cel I‘ﬂ?ﬁ?’”@ghrces such as tunor cell lines, is induc®FHYSVYEBRI nes
(Browmn P.D., Levy A T., Margulies L, Liotta L.A, Stetler-Stevenson WG)
"I ndependent expression and cellular pr oc&%si ng of M 72,000 type IV

col | agenase and,_ it 45 TNV ~ 11CR; lines,"
Cancer Res., 18%%5@%}§§k%§5@ﬁ4&/%??%§3 et glyapédaﬁg{hﬁ??g}y%é?% I’'ng of rat
72 kDa type |V BO4claStidge11d28). T traksmigraiion pestdhechdotletisihaptidayenduci bility
in mesangial cells," Biochem. J.,..1993;201:441-4A46). \Wile -1 can
specifically deﬁ’i"é‘&@atgéﬁ"?‘gglhedﬁ“ﬁ%m@@ﬁ? gf’lf% qsgé %{}dﬁg%ﬂeglagqqebyﬁ%gg %@eof

ad] acent MeSangigabulgeldadnishit Rolebds 1TV AANI: . Ofctie bsiRE R Shipgaissd.cot | des
or transfection techniqgues can 29 January 2003 WO 0010656t PCTNS99/t 2273
-11 inducé a r esdemsiand igflammatioprase prodpead; ip thedB S oAlspdewfocyii¢ migradomes Angi al
cells to a quie Q- I | L C K at ur al
in vitro behavi %?g%ﬁﬁlgggﬂgagf?%%ﬁ?%%tﬂ?%?&%@&} %‘E‘e‘lﬁ"e‘“ﬁg’é‘}ﬁ‘gﬁe of

met al | opr ot ei nArgpdns@nsEAE InHibitem afhise mantiofreteindse gelatifase Al weulé Blotk stengi al
cells,” Kidney Int., 5 1994; 45 1580-1 S86; . Tur J t .al., "Magrix '

net al | opr ot ei na@%"%dallﬁ'éf’g?’iwsg’}%)m?"éﬁ gV &‘E‘é‘?“‘é‘lqﬁ'ﬁ%'h}ﬁ%\‘r‘s RecSSHAEN ftﬂ QW |
proliferation :ﬁ%e hdderentiation,” J. Biol Chem, 1996;271: 15474-15083).

| nhi bitors of MWPI ) clearly have potential clinical applications in a
host of dDseases chalbest etudicsgrayjdedhe basiscior theekpestationabdt|an leffectinet r i x- cel |

10 interactions. resul ting. . in_ apbnok tigsue,re lin Vincenti MP. et
al ., "Using i nrinfEiF of eefatndses |a§pPB%‘fe‘?“r‘égsé‘é"t“éA@fﬁ%‘{c ‘%F‘%HP Greatmel it s
Rheum , 1994, 8: df dischSeslintol@ing dsaupkiofr of €ktrazkllular nfatia esltirigGh tfREn@itidhuman
neutrophi |l col |l agenase conpl exed with pepti de hydroxyamate and peptide

thi ol i nhi bi t ordue tplynphascytiemdilyionsinapprppriate pyigratiomolmetastatiq rrastivaled g

design," Eur. J i \ w.Yxk ~ R4 % identified a
series of tri cy%ﬁlgc&gaﬁggﬁgﬁnégépg%ﬁ%g)ﬁ%%g&gﬁdé{hre%r d{e&?}‘@'ati ves that are

i nhi bitorl§ of matri xNewbaiflanymatary imesbassmpare implidated in adobdddagegeaciacte
stronelysin-1 and, gel atinise A and fhus useful. as epts for the,treatnent
of it pl e scl Brbdraic heiaiegeerig bRt ntding B head e BRI T 020
aneurism heart sdi@bdisirad Alfeimoreydisdase) teharfié h &w OMIGBS'H.Qdgat al  di sease,
corneal ulceration, treatnent of bums, decubital ulcers, wound repair,

cancer, i nfl ammiicGsar P-bai“Neurgdegeneration ardsthe impaupe pystem s dei| CalpesRdh ed. or
other autoi mm”ﬁﬁ&fodg%%‘%ﬂvzﬂggwse ,l\ﬁﬁ?}%‘%ﬁﬂf&%é‘«ﬁﬁh-mﬁﬂd eP idGrdeRMRA1 0N DY
er trvate S, and

| eukocytes or o m grating ce acute chronrc
neur odeg@fer at i may thwivedenminflamimatoryymédhasisms ireludeaatyotrophiniaterabscheadsis or d

injury, Al zheingr', Lsease, anyotrophic .lateral .sc|erasi cerebr.al

anyl oi d angi opgar‘i’;‘/g,sh g@s&*‘&ﬁ&?\%% 1sgysJn Amyotropli Iaffﬁ? ogﬁfégoslfl aé’gé’é]&, prion
di seases, nyast hwirhetion disdrdefy"dInDaaine DIB., ed MNeGddegenddativE Diedises SUMVARY OF
THE 1 NVENT10N Accor di ngly, first aspect of the present invention is a

compound of 30 RoBrBaunders, 199:473kEhcprebod amyloid angiesely (MAKBBST L2043 - 12 (
i) n'lt eée/r (?19 21I o; f}%?ﬂgggoi tcgé@g@@ggﬁﬁgﬁm&?@%ﬁ&g%&&% %‘ﬁélg%’?‘{’%? nl or
2, 25 by steroid-cytoxan treatment,” Clin. Neuropharm., 1992;15:241-7), AIDS

(Gendelman H.E. and Tardieu M., “Macrophages/microglia and the

pathophysiology of CNS injuries in AIDS,” J. Leukocyte Biol., 1994;56:387-8),

Parkinson’s disease, Huntington’s disease, prion diseases, and certain disorders

involving the peripheral nervous system, such as myasthenia gravis and

30 Duchenne’s muscular dystrophy. Neuroinflammation, which occurs in response to

brain injury or autoimmune disorders, has been shown to cause destruction of

healthy tissue (Martin R., MacFarland H.F., and McFarlin D.E., “Immunological

aspects of demyelinating diseases,” Annul Rev. Immunol., 1992;10:153-87;



5°-N- wherein R2 is hydrogen, alkyl, R2 acyl, or benzyl, -CH2-, or 10 -GC;

O R is hydrogen, alkyl, 15 hydroxyal kyl, al koxyal kyl) trifl uoronethyl,

_al kanoyl oxyal kyl , al kanoyl am noal kyl , 20 al kyl t hi oal kyl ,

al kyl sul finyl al kyl, al kyl sul fonyl al kyl, am noal kyl, al kyI a9ranyeark ¢p03 25

di al kyl am noal kyl , N-al kyl pi perazi noal kyI , N phenyl al kyl pi per azi noal kyl ,

nmor phol i noal kWMo,00t0886bnor phol i noal kyl , 30 pi peri di noal kyl , ZBCI}’ESR?QEV-”ZO%
WO 00J06561 PCTI US99JI 2Z' 73 -13 pyrrol i di noal kyl ,

N-al kyl al kyl pi perl di nol al kyl, pyridyl al kyl-7- t hi enyl al kyl, qui nolinyl al kyl,

t hi azol yl al kyl glktoﬁt’ kyl ":yﬁkﬁ’é”ﬁ%‘ ?‘l kyy vﬂgﬁﬁg}ildﬂ }&le%ggé substi t ut ed

by one to three su uen s ‘Sel ect group cons Ag of:
hydr oxy, al koxy infiimsydtionlan&resblayibh following k;dksuirfmydmohadtd’cy,hmdafm{WI am no,

| kyl 20 di al ky| ._hal tro, trifl th
2 Acent Car bon HHRNEPBROHDE s36Bra Kep Bl 87 b0 e EndhRedy
group or a two §gch R %f&%{?ﬂ&yﬁéﬁ%ﬁ&ﬂka‘%@@&@éd% al ¥|aﬁ£xjﬂ¥élﬁnﬂna in

phenyl al kyl wherein phenyl 1s Substituted | ky XY, ogen,
trifluororfet hyl thevenzalomryous systcm” SaMﬂ%ﬁwSUMIeDI%QMPaB&EbMB%J 12273

-14 heteroaryl itute went, s,, e ted fromthe
group consi sti ngﬁﬁk%ﬂﬂﬂ gllﬁ%/ ﬁﬁ“ﬁﬁ’i emﬁf’ p PHi9Bst it ut ed by
al kyl, al koxy, hakedesl., 1995;5: bwsqweﬁbetIBLQRogers lanfcMaxaGcertE ghenyl al kyl or
blphenylalkyl wher ei n blphenyl I s substituted by al kyl, alkoxy 1S

hal ogen, trifl uSNewetmppne Wechapisms in Alzheimes disease pathopenesigSrdigheimenyis3; L is
zero or an i nt eggt, Ohjshrdefs, 100281555 MBHHIOIRE MFaALHPHI A rRlhoReRRt UT 2!

am no acid or
10 aspects of experimental allergic encephalomyelitis and multiple sclerosis,” Crit.

Rev. Clin. Lab. Sci., 1995;32:121-82; Rogers J., Webster S., Lue L.F., et al.,
“Inflammation and Alzheimer’s disease pathogenesis”. In: Neurobiology of Aging,
1996;17:681-686; Rothwell N.J. and Relton J.K., “Involvement of cytokines in
acute neurodegeneration in the CNS,” Neurosci. Biobehav. Rev., 1993;17:217-27).

15 The pathological profiles and clinical courses of these disorders differ widely, but
they all have in common the participation of immune/inflammatory elements in
the disease process. In particular, many neurodegenerative disorders are
characterized by large numbers of reactive microglia in postmortem brain
samples, indicative of an active inflammatory process (McGeer E.G. and

20 McGeer P.L., supra., 1994).

Increasing attention is being directed toward inflammatory mechanisms in
Alzheimer’s disease. Several lines of evidence support the involvement of
neuroinflammation in Alzheimer’s disease: 1) There is a significant increase in
inflammatory markers in the Alzheimer brain, including acute phase reactants,

25 cytokines, complement proteins, and MHC molecules (McGeer et al., supra.,
1994; Rogers et al., supra.); 2) There is evidence that B-amyloid induces
neurodegenerative changes primarily through interactions with
inflammatory molecules, and that inflammation alone is sufficient to induce
neurodegeneration (Rogers et al., supra); and 3) Growing epidemiological data

30 indicate that anti-inflammatory therapy can delay the onset and slow the
progression of Alzheimer’s disease (McGeer P.L. and Rogers J.,

“Anti-inflammatory agents as a therapeutic approach to Alzheimer’s disease,”



a’'side chain of an unnatural amino acid; Y is OR3 wherein R3 is hydrogen,
met hyl, 25 ethyl, or benzyl, or NHOR4 wherein R4 is hydrogen, alkyl, or
. benzyl; 30 and correspondl ng i somers thereof; or a pharnmaceuticall
acceptabl e salt thereof. As matrix metal | oproteinase inhi 89Japuary %93
compounds of Fornula 1 are useful as agents for the treatment of multiple
sclerosis. THEQOYPESSly| so useful as 29 January 2003 -15 agen[’%’”ﬂ@ﬂﬂ’/lﬂﬁé
treatnment of atherosclerotic piaque rupture, aortic aneurism heart
failure, left ventricular dilation, restemndsis, periodontal disease,

corneal ul ceratN.Qryiody, $963BNE4RY; @mlan@ﬁdﬁbéftﬁéaltHlaﬁ@Aimg"@m fAERR S

cancer nmetastasis, tunor anglmgenem s, I"ammation, pain, arthritis,
ost eopor osi s, Adrheimer’ sdisensy 1 madﬁﬁéveumlogm APhéd: 6073|-$0,I1ammﬂory di sorders

cepeTent O kR M L SR S BB AT AR 10,

trauma, spinal ueoindAlzh¢ittiey's diveases Bl ‘Psychi033994; mﬂ-&s@nﬁl&ﬁpdlﬂ aha
sclerosis, cerebral anyloid angi opathy, AIDS, Parkinson's disease,

Hunti ngt on' s diMles ., ‘Jpflammatossardimmigolegierd meshaisms 19, Alzheimexi henne' s
muscul ar dystr . S % S rected
to a use of thgpé%sﬁbo Xrg,pt ?%&@-39??%,0?;8?@?#? rs}agﬁpaﬂc}tqu‘r%gélLs RA et l(‘:ament
for treating tHnvabseassociation oﬁmti-hd]am:matmﬁreannatmﬂsﬁdzhemws’s disbas’eurt her

enbodi nent of he resent. i nvention phar ceu S|tion for
adni ni st eri ng afuake lsl‘\fécﬁrm{fhfo"é‘i"ll émgﬁngﬁﬁ’ Jrﬂ:f in unit dosage
formin the trenpbipRey 18! hetkh KB HARRM3DevA., “Eura?éd Onset CARRGRRPS
invention is directed to methods for productlon of ounds of Fornula 1.

Speci ficH 1y, ~|dnsea$ with aenstegoide) antinaflargmatosy ang }@Piami %lblmhpe@mgsm
F la le SOz- H, f 1
o?r rzm i | g i ﬁl gtwazol V\%H S‘9|5q)6 3“23@6"‘){?@?}5%}1 RI rh%\ééegl.o.{) ¥ f-lgé e/g ﬁ’ 0

wherein RZ i s theIuélkngM Bl, kind HoﬁﬁgﬂA ,Dolagyloidal Mmﬂaﬁfmat&y@rugsand ER is
hydr ogen, a side chain aof @ natural ~am no id or a side chain of an
unnat ural ani nédleagass theHsk {05 Alehelperas decaseohhs Roterdany gfudy 5 Veyrology,

phar maceuti cal | | g, RAgK C [ ¢
conmpound of for%ﬁ?ﬁg?%?@ ﬁldﬁ\]ganuar yﬁg%nogxmﬁ%%ﬁgggﬁ%gcﬁﬂ E%Jgg?%b??» 16

The ternld aryl "antignflanmatony dmsgs incAlzhelimes’ls dwhmﬁ’ N@r@lognhdﬁ% 4550¢/p, a phenyl
group substitutge Q ubs ed f,rom al kyl as defined
above, al koxy ﬂ‘ebﬁflﬁh é‘"éﬂ% % ﬁ’le{?i)% e?‘Fh%g‘SSﬁ?SV e”ﬁei'gf’bxy

hal ogen, trifl u9ps9er7Byd2; Rag&rﬁet alakkpfh)amhm.assedﬁhbmdompm_for al kyl ,

di al kyl 5 def d ab f | kyl 0]
ghgm )él ?]121 ngmaZp%mggtlggaimg}&le@%r ,@q@tﬁo?}mryr& rt%r th% tlgegt?nen(t: %E‘ rh%ﬁr)rlxatmd

arthritis, decreases the probability of developing Alzheimer’s disease, and there is

20 reason to believe that other anti-inflammatory agents may also be effective,
although direct evidence for the efficacy of such treatments is lacking (Hamper
and Miiller, supra., 1995). Furthermore, virtually all of the currently available
compounds, which include corticosteroids, NSAIDs, antimalarial drugs, and
colgbicine, have serious drawbacks that make them undesirable in the treatment of

25 chronic disorders. Glucocorticoids, which are in wide clinical use as anti-
inflammatory/immunosuppressive drugs, can be directly neurotoxic and also are
toxic to systemic organs at moderate to high doses. NSAIDs have gastrointestinal
and renal side effects that obviate long-term use in most people, and few of them
cross the blood-brain barrier in significant amounts. The toxic properties of

30 chloroquine compounds and colchicine also are well known. An anti-
inflammatory drug that is well-tolerated by patients and that crosses the
blood-brain barrier has significant advantages for the treatment of acute and

chronic degenerative diseases of the central nervous system.



Cal kyl as defined above for alkyl, -CGNH, -CNHalkyl, NHCalkyl, Oto p
as defined above for alkyl, -C- N(alkyl)2 as defined above for alkyl,

. -(CH2)n2 NH2 wherein n2 is an integer of 1 to 5, -(CH2)n2-NH al kyl as
defined above for alkyl and n2, -(CH2)n2-N(al kyl)2 as defPhdanuasp¢@o3 or

al kyI and n2, OOIS -(CH2)n2- NH- C-al kyl as defined above for alk and n2
and - (CH2) n2- N%“QPWI al kyl as defined above for alkyl and rE‘Z’”Ug??"ﬁ?é
term"arylal kyl" neans an aromatic radical attached to an al kyl radical
wherein aryl and al kyl are as defined abov& for exanple benzyi,

phenyl et hyl , 3-pheny cg/h,&!il f O G 25
The term "acyl oxynet EBERB?%%!}] gilr0 glljp&%? R&Iﬁl} Bi?gﬂrurrhalgéﬂ%—éggléép gélakyl
wherein al kyl i somstructed froeddifforsntiated el highlynspénsalimed sonpl Lellswdich axe bra and

6- nenber ed het er,oarongt,ic r cont aj. ni n ons sel ect ed

PTG et CHPE PolafosRtth i SRt Xacetbotar et BECH) S BadERR o 1

is 2- or 3-thi enyévxesavi aral 3“ri:ufearrayés,anagmﬁcraﬁr ﬁmﬁwtﬁ]ﬁiowbr ” Ridneyshu., Of

4- pyri di nyI KéaZI n or 5-pyrimdinyl - or 4-pyri dazi nyl, 1
, 1

H- i ndol - 2:436 L-QZ%» EffgctwcB&mw&&@n%rgﬂplreaﬂmwmmbbl “5oyl,

2-, 4-, or 5 t hpR «ﬁﬁ& [g,ﬁg/q , m dazol yl ,
3-, 4-, or 5-py azo}’m%mbag?m?ﬁ “Q%a&:h g Sg&o{ 5{&15 fitfo gctn:nt uted by a
substituent sel emdcan, lﬁmmm ah&pﬂotm]ydmfsnmeﬂmhmch,A ai-dcmtgl eth&aﬁmned above,

29 January 2003 L 06561 PCT/ US99/ 12273 - |, e} Ikox efined
above, hydroxy, 2 ‘ﬁg‘?"{ia FIng HRf SRER Idep%“‘%ogg(t@'%ﬂ def i ned

above for alkyl deﬁh&iﬂbﬁb?%bélﬂﬁ@ﬁmeﬁﬂ%%mi’&m@MMP bemn'grté?a cyano,
car boxy, guani di no, am di no C-al k as defined above
for at kyll0 - C- Neimpergege fgmidy RS/ZmC NldOQPrdegFlS (“@ewcdbhthtrabove for alkyl,

-C-N(al kyl )~ as d I n 2 2 NH2 rei,fn n2 is an

I nteger of 1 tom:>e lof’%ﬂﬁ@%gymtﬂglﬁwlﬁﬁsmdéfl negw %of‘/sé'ef%?o g Wr and n2,

- (CH2) n2- N( al kylF)«IB’EBS’ de91;8221452054). These phdtsths aedirst3ecrele@as proenzymes

-(CH2) n2- NH C- al as defi ned above for al kyl ., and n2 and

- (OH2) n2- N-C-al &tﬁ arg Subgeqygntly aciiated g 4h exppaeliipe spigey Fhegs @raiginasehredir m
"heterocycl e” MpgRsuectto &&n?é‘r%fﬁh&h%%gﬁ)ﬁﬁbﬁ%fﬁ%fr aeamml ndt2fiPbQuRthel 1O 3
het er oat ons sel ected from 0] I ncl udes, for 20 exanpl e, f and
3-azeti dikyl, Bmhd?mrsflscﬁqwtdltdaﬂ'yrlMEs Gissye inhibieny OSmetqlb_amlnadps)yl 2- one,

i $ LT T b D I
3-t et rahydr of ur asydwopRic canstqientys fdillo@bmehn réhal fubictiord Fdr dxamd&lin di nyl , 2-
and 3-norpholinyl, 2- and 3:-pi Bﬁram nyl, 2- -, .and 4-azacycl ohept anyl and

the |ike. 25 Thbereditary nephritisf Alport 'k ipe. WC%WHBW§%%$q"ES eneadng|
attached to an EUMPrJté}Qé aefecmﬁe&wge,hegs&m@wid @qﬁlo@ééswe r@l{a?féi‘l%redef' ned

above. The term "heterocycloal kyl " neans a heterocycle radical attached to

an al kyl 20adi cahsmteé“ntﬂw!léﬂmcﬂf@hﬂsﬁﬁmd&ymualrﬁomsmbmmmwramﬂle The
term rrolidi d. t OaIkI
r adi caloyvx/nerel n?gﬁgﬁy §g§gas§'e o néjémg'btﬁxd/ren&fﬁge%% Eh%y%‘?‘&f“&"%@frﬁ meang a

pyridyl group abélhﬂhﬁiﬂoltferaabnaf kt)thpdxﬁdﬂs@)ﬁihe\m@ﬂ&umsalﬁkny precedeasbvibak i ned

above. The term "t hi enyl al kyl S t hi enyl. group attached to an al kyl
radi cal wher ei nviagtpyctiral aa‘?rﬁlé’l“q’re@be %@&/‘Bamx Cyokings and growthFagiprsoo/ 065GL

PCTNS99/t 2273 implidted in proliferative glomerulonephritis such as interleukin-1, tumor

25 necrosis factor, and transforming growth factor beta can upregulate
metalloproteinase expression in renal mesangial cells (Martin J. et al.,
“Enhancement of glomerular mesangial cell neutral proteinase secretion by
macrophages: role of interleukin 1,” J. Immunol., 1986;137:525-529; Marti H.P.
et al., “Homology cloning of rat 72 kDa type I'V collagenase: Cytokine and

30 second-messenger inducibility in mesangial cells,” Biochem. J.,
1993;291:441-446; Marti H.P. et al., “Transforming growth factor-b stimulates
glomerular mesangial cell synthesis of the 72 kDa type IV collagenase,” Am. J.
Pathol., 1994;144:82-94). These metalloproteinases are believed to be intimately



The term "qui nolinylalkyl" nmeans a qui nolinyl group attached to an al kyl
radi cal wherein alkyl is as def ned above. The term "thiazol yl al kyl" neans
.a thiazolyl group attached to an al kyl radical wherein alkyl is as defined
above. 5 The term "phenyl al kyl " neans a phenyl group atta2fddanuaryz2003| ky|
radi cal wherein alkyl is as defined above. The term "bi phenyl al kyl " neans a
bi phenyl gr ouOLURGhed to an al kyl radical wherein al kyl is BSTUSPYVRAW
above. O 10 The term "acyl" means a group of the formula -C-al kyl wherein
al kyl is as defined above. The term "hydroxyal kyl" means a hydroxy group
attached to an ghkied P a8érraMd G5t RerAbdetihg bsd 881 plefifepfdn2RAUGeridiR: Jhe term
"al koxyal kyl " means an al koxy group attached_ to an al kyl radical wherein

al koxy and al kytenak@soasem@thaggémbEOPME whighrganpragress |t throughesprocess ami no
group attached m al kvl radical. ' | kvl i def.i ned above. The
term ' norphol i Er’lfg%f??(‘iﬂ?gi%ecé%@dg&%? \éﬂ&;h%ngf%'rléﬁoﬁ' a!at@?gi??eed‘df%agﬁﬁﬂfg al kyl
radi cal wher ei ndigtdsy| Metallggrot@fasiexpressiondas dlfeady ®esn welhcharadiaiediinoal kyl
means a thionorpholino group attached to an _al kyl radical wherein alkyl is
as defined aboveXperimentabmmung camplex-modiaksd elomerylonephrifis;sueh a5 the agtioup

attached to an I ¥ ' I ' efy | atq%ﬁ The term
"cycl oal kyl al kyﬁy%%@qg&%ﬁ%gpfwhg’r%égdgg %l%iﬁgd %ogﬁl gﬁl ’a y?r \'r%a i"cal
wher ei n cycl oal ¥Glonendondphyilis sndecakbyimbdbnovdehabixei-Fhy THeantibodies: A sequential

"al kyl am noal ky] " and “di al kyl am noal kyl." are ctivel | kyl - and
(al k§| )2 N mg“éﬁ"i"%ﬂﬁl‘f P C&E%’)'i 'ﬁb‘&fé‘.”t ﬁ@%@'ﬂﬁ%ﬁﬁ#ﬁﬂ#ﬁ“ﬁv and
"dial kyl am no"  ghet BIPEFIhhyH B.JaMarti HY: Manrth BOD4vasMI, Jcaubér wiegr ei n al kyl
is or defined above. The terns "al kyl t hi oal kélcq "al kyi'sul finylal kyl," and

"al kytsullOony| al'Ryucturak charastepaationaf|the mesapgiabeel] type [V gollagenaseand kyi , and

al kyl - S02- al kyl j VIR fined anuary 2003 WO
00/ 06561 PCTI us%ﬁ%p@féx#h‘{eé g??r'g"q"a i ?‘%%ﬁ" m"é’f"‘%ﬁ] sul finyl," and

"al kyl sul fonyl " glefenilesdphfitis,? ey JaPdrkiol-, 3992;24 k85-980-, and al kyl - SO--
wherein al kyl is as defined above. O The term "al kanoyl oxyal kyl " nmeans an
al kyl - G O-al kyl wher Enferamgiely, atprasenty there,arg varyiaitedshamapertic strategies for

"al kanoyl| am noa ?m sssivRlEl & / | i

defi ned above. @ﬁ’g*?‘é‘ m" I\l-ug%g; E‘?%%rgzi r{%!';l!lﬁ%ﬁs% h%ﬁ%k"“ﬁ?ﬂ?f“s?{
wher ei n diSkyl i bavesandeflammadtomghenmponthte theirrasponses hestgndard inpimusnppressivel ky|
means al kyl phenylal kyl - ~.. el kyl.i:s._as defi.ned. above. 15.The term
"N-al kyl al kyl pi b@?f’ﬁﬁ %85?’1’&?%@%@3@ pg{el'gé?"ya?%l%gv%?l'“(-?'de\?\'%lé’lﬁglf’hts'a yl is as
defined above. Jdendfy donsehlehios cpestivakiephrondfaiture Ghcl dsycti€tiondE K reniat Ky |

s as defined above. The term "al kenyleneoxy: meaps -alkyl. O wherein aikyl
i s as defined 28nEieEHHEN system, accompanied by in

ividual nephron glomeérular
hyperfiltration and renal hypertension, may be effectively treated with ACE

—_—

20 inhibitors or angiotensin II receptor antagonists; but at best, these compounds can
only reduce the rate of GFR decline.

A novel strategy to treat at Jeast some renal diseases has been suggested by
recent observations of MMP behavior. A rat mesangial cell MMP has been cloned
(MMP-2) which is regulated in a tissue specific manner, and in contrast to other

25 cellular sources such as tumor cell lines, is induced by cytokines (Brown P.D.,
Levy A.T., Margulies 1., Liotta L.A., Stetler-Stevenson W.G., “Independent
expression and cellular processing of Mr 72,000 type IV collagenase and
interstitial collagenase in human tumorigenic cell lines,” Cancer Res.,
1990;50:6184-6191; Marti H.P. et al., “Homology cloning of rat 72 kDa type IV

30 collagenase: Cytokine and second-messenger inducibility in mesangial cells,”
Biochem. J., 1993;291:441-446). While MMP-2 can specifically degrade
surrounding ECM, it also affects the phenotype of adjacent mesangial cells.

Inhibition of MMP-2 by antisense oligonucleotides or transfection techniques can



The term "side chain of a natural am no acid" (natural a am no acid) neans

the group Qin a natural amno acid of formula H2N- CH( Q - COOH. Exanpl es of

~side chains of natural a am no acids include those of al ani ne, arginine,
asparagi ne, aspartic acid, cysteine, glutamc acid, glyci ﬁ%\,’a'ﬂﬂaﬂsep%e, 25

I sol euci ne, |eucine, |ysine, nethionine, phenylalanine, proline, serine,

t hreoni ne, tr WP 0448} tyrosine, and valine. A natural a ani n&#CA&SAY12873Hn

amno acid found in a living organi sm Exarlrﬁl es of such am no acids include

i

gl ycine, al anine, valine, |eucine, isoleucitfe, phenylal anine, proline,

serine, threoni I 0Sd ' ) ' : ary
2003 _ WD 00/ DGeR{ P Tl o008 F@%&g\rzegﬂ#ﬁ?b g f%{%ﬂ{gﬁmﬁlf g‘%}%ﬁg

cysteine, met hi opiigseentas pen-piotifexativt, phenelypd mimickingaks nhturzhia vitonbehiaioal

groups in the am aci ..de chains can be protected. For.exanple

car boxyl groups ‘lfgﬁesﬁge] S W‘I“f{@ e%f‘h’n@e'bert&ﬁ'ﬁ rgg eggogrgiﬁl,r@,s?ggnsg% 5

ani des or car banpi®ss abstinObehavidbPRdltara eangilens egidey #irers or esters,
and t hi ol groups can be converted to thioethers or thioesters. The term

"si de chai P of atPodifeako8P-dP8Giniunek het ek “Marivs metaloprotsinaseR 4edlatingse A)
[ ' ' | . : : S b-COY 10 R
o1 e ol SR SO 5

trifluoromethyl ,Chdnk al09$l27X 18041 5083).kanoyl am noal kyl , al kyl t hi oal kyl , 20

al kyl sul fi nyl al kyl, al kyl sul f m noal kyl , aJ kyl am ngal kyl ,

di al kyl ani noal kyi , 23“@’&?%% WQWEQ&@RW ?aw%m@i QWHPE@?Q&W&)% kyl

mor phol i noal kyl , pdshb iR @hargetixed by &&t%ﬁﬁé@mﬂlr&?@lulaﬁ&aﬁw&ﬂl i di noal kyl ,
a

|
N-al kyl al kyl pi peridi noal kyl , pyridylal kyl, thieny kyl, 29 January 2003
WD 00t 06588 71 intepgtiongesyltinginabnormal tissue remodeling (Vincenti MLP. et al., “Using

qui nol i nyl al kyl , 1 hi | 1 cl.Qal L kyl . 5p b nyl
substituted by O'H'E'bgk ér%t(ﬁpgegf léh%)g%élgfsgglr?t }s[éats%%g}égedk ’ﬁ’g’h’%@/’ﬁg’"gpgg‘ﬁgﬁgﬁst I ng
of : hydr oxy, al koxyl2606atdeys E.at &y |“Xaiag salibtyutes of hirnar netdsphis colfagenase am no, 15al k
yl am no, di al kyl am nq, hal agen, ¢ o,vitro, 20trifl uoronethyl or on adjacent
carbon atons by mﬁ@?ﬂga“&\mt%gﬁmswk andipsRYdethiol ibikitags- duplicions ( wo ¢t o

three carbonal k%ﬁkmﬂi@ﬁ%l&hﬂi@%d%ﬁdﬁéi &b ksiph @ BY- A BidchiaSr €1 N phenyl i's
substituted by al kyl, 25al koxy, hal ogen,

ortrifluoddmet hyl928836:8¢1). het er oaryl substituted by one to two

substituents sel ect ed&pfromt roup consi sting,of al.kyl .

or hal ogen, bi pheny! , € have lderm:ﬁe% stBies oﬂncychc sglfonamlgé/ compounds and their
derivatives that are inhibitors of matrix metalloproteinases, particularly

collagenase-3, stromelysin-1 and gelatinase A, and thus useful as agents for the
treatment of muitiple sclerosis, atherosclerotic plaque rupture, restenosis, aortic
20 aneurism, heart failure, left ventricular dilation, periodontal disease, corneal
ulceration, treatment of burns, decubital ulcers, wound repair, cancer,
inflammation, pain, arthritis, osteoporosis, renal disease, or other autoimmune or
inflammatory diseases dependent upon tissue invasion by leukocytes or other
activated migrating cells, acute and chronic neurodegenerative disorders including
25 stroke, head trauma, spinal cord injury, Alzheimer’s disease, amyotrophic lateral
sclerosis, cerebral amyloid angiopathy, AIDS, Parkinson’s disease, Huntington’s

diseases, prion diseases, myasthenic gravis, and Duchenne’s muscular dystrophy.

SUMMARY OF THE INVENTION

Accordingly, a first aspect of the present invention is a compound of
30 Formula |



29 January 2003 - WD 00/ 0G561 PCT/ US99/ 12273 - 22bi phenyl, substituted by
al kyl', al koxy, hal ogen, trifluoromethyl, or 5 cyano, biphenylalkyl or

_ bi phenyl al kyl wherein biphenyl is substi t ut ed by al kyl, al koxy, 10 hal ogen,
trifluaromethyl, or cyano; Dis zero or an integer of 1 t29danuary200% o or
an integer of 1 to 3; 15 Rla is the side chain of an unnaturally occurring
amino acid. UMBA&PESAl |y occurring amino acids are wel | - known PGETUSYI13B,
e.g., Roberts et al., "Unusual Am no Acids_in Peptide Synthesis," The
Pepti des, 1993;5: 341429, but are not natulat| y found in living organismns.
The side chains of upgatural i no acids include, but are not limted to:
20 hydrogen, -(CH2} zer integer of 1 to
2, (CHZ~-phthaI|m(je | Sde |n{a¢JH (ﬁﬂl ( h- aﬁgﬁvvhlereln
n is as defined belaw” al'Kyl ,™~25 substHwted al kyl H\hEI‘EIn t he substitutent
is selected fromthe group consisting of SH, ORS wherein RS is hydrogen,
al kyl, phenyl, or benzyl, SRS wherein RS is as defined above, 30 hal ogen,
29 January 2003 V\CDI(%OI ge 1 -23 tPCéT/ P§99 12773 NRS Rsa wherein RS and RSa
are either the slér?% Sh° &t f‘%%r‘ﬂ"%ﬁa >is the sane as defined above for
RS, 5 CO02H, COR®iwM@e{ein RS is as defined above, CHO or CONRS wherein R$
and RSa are either the sane or 10 RSa different and each is the sane as
defined above for EQ)siwherein p@HZroopiremedgendlei2) n is as defined above,
15 al kenyl, (CH2)n-heteroaryl wherein n is as defined above, heteroaryl,
het er ocyche, (CI-lZanNiérﬁnﬂémhyadregfn mis an integer of 1 to 6, Zis 20 OS
-C, -C, or -S02 gnd RS is as i ned above, -(CH2)m S-C(phenyl)3 wherein
mis as defined abO\Qe (CHZ)m 2 CHZ) La- phenyl wherein La is an integer of
1 to 6 and 25 misRds defined a%a'\ie O -(CH2)m G RS wherein mand RS are as
defined above, -(CH2)m NHS02- arls nZMher ein mis as defined above, 30
- (CH2) m cycl oal kyl dﬁer&; n mis as defined above, O -(CH2)m Caryl wherein
mis as defined above?

10 -C-;

I
0

R is hydrogen,
alkyl,

15 hydroxyalkyl,
alkoxyalkyl,
trifluoromethyl,
alkanoyloxyalkyl,
alkanoylaminoalkyl,

20 alkylthioalkyl,
alkylsulfinylalkyl,
alkylsulfonylalkyl,
aminoalkyl,
alkylaminoalkyl,

25 dialkylaminoalkyl,
N-alkylpiperazinoalkyl,

N-phenylalkylpiperazinoalkyl,
morpholinoalkyl,
thiomorpholinoalkyl,

30 piperidinoalkyl,



29 January 2003 WD 00/ 06561 PCTNS99/ 12273 -240 -(CH2) m C-NH RS wherein m
and RS are as defined above, O5 -(CH2)m C ORS wherein mand RS are as

. defined above or O 1IN CH3 -(CH2)n N CH3 O CH3 wherein n is as defined
above; and Y is OR3 wherein R3 is hydrogen, 10 nethyl, etR§yVanuary@883y|, or
NH OR4 wherein R4 is hydrogen, alkyl, or 15 benzyl; with the proviso that
Rl a-is not tNO&V$s6ichain of a natural a am no acid as defi n@GTAISA/ER273
Additionally, side chains of natural a am no acids and unnatural am no
acids having the D or R configuration are-#3ncluded within this term The
functional groups ingﬁp&ﬁmaﬂﬁdaci d side chains can be protected. For 20
exanpl e, carboxyl groups can be esterified, am no groups can be converted
to am des or car banmaNedkylalkdipipeyidirglatkydls can be converted to ethers or
esters, and thiol gr oulg)&lﬂﬁan be converted to thioethers or thioesters.

"Hal ogen" is fluoring bxh ne, bromne, or iodine. "Alkali netal" is a
metal in Goup IA of fihgidpgni odic table and includes, 25 foi exanple,
lithium sodium potassium” and the |like. The acyl oxymethyl esters of
conpounds Sof For nul aquinclinyldkylpr epar ed by net hods known to one skilled in
the art. For exanple .th@@grrespondi ng carboxylic acids can be allowed to
react first with a sﬁﬁzg Il ’Base to give the carboxylate anion, followed by
reaction with a carbgyyddlgyhal omet hyl ester, which 29 January 2003

cycloalkylalkyl,
phenyl,
: 10 phenyl substituted by one to three substituents selected from the group
consisting of:
hydroxy,
alkoxy,
alkyl,
15 alkylthio,
alkylsuifinyl,
alkylsulfonyl,
amino,
alkylamino,
20 dialkylamino,
halogen,
cyano,
nitro,
trifluoromethyl or on adjacent carbon atoms by either a one
25 to two carbon alkenylenedioxy group or a two to
three carbon alkenyleneoxy group,
phenylalkyl,
phenylalkyl wherein phenyl is substituted by alkyl,
alkoxy,
30 halogen, or
trifluoromethyl,
heteroaryl,



WO 00/ 06561 PCT/ US99/ 12273 -2S can be obtained from conmercial suppliers or
prepared by nmethods known to one skilled in the art, optionally in the
presence of a suitable agent to activate the carboxylic hal onet hyl ester,
which are known to one skilled in the art, to give the ac #9003
esters. S Sone of the conpounds of Fornmula | are capable of further form ng
bot h phar mac Y@ P¥56Y acceptabl e acid addition and/or base sdGIEUSINIRTHf
these fornms are within the scope of the present invention. Pharnaceutically
acceptable acid addition salts of the conpdunds of Formula | include salts
derived from nont oXiyetdr@yaBkifiuRE b Hné Wrivorsubdtud iR ddTdr thePrbip C.
phosphoric, sulfuric, hydrobromc, hydriodic, hydrofluoric, phosphorous,
and the like, as well as copgstingafs derived from nontoxic organic acids,
such as aliphatic nono- and dia lboqul i c acids, phenyl-substituted al kanoic
aci ds, hydroxy al kanoi ¢ aci ds, alkanedioic acids, aromatic acids, aliphatic
and aromatic sul fonic acids, dialogelguch salts thus include sulfate,

pyrosul fate, bisulfate, 15 sulfite, bisulfate, nitrate, phosphate,

nonohydr o@enphosphattél,’het‘ﬁ’hydr ogenphosphat e, netaphosphate, pyrophosphate,
chloride, brom de, i QghdloI by allylf | uoroacetate, propionate,

capryl ate, isobutyrate, Oxal ate, malonate, succinate, suberate, sebacate,
fumar at e, nal eate, nandelakaxy, benzoat e, chl oroberazoate, nethyl benzoate,

di ni trobenzoate, phthal atie, benzenesul fonate, 20 tol uenesul fonate,

phenyl acetate, citrate, I%?gﬁfl’e, mal eate) taavate, nethanesul fonate, and
the like. Al so contenpl atiifluafomeddllicy of ami no acids such as arginate and
the |li ke and gluconate, gal acturonate (see, for exanple, Berge SM et al.,
"Phar rac®@tical Salts," JXYam® Pharnma. Sci., 1977;66:1 ). The acid addition
salts of said basic re prepared by contacting 25 the free base
formwth a suffici eﬁ?@%ﬁ%ﬁogf the desired acid to produce the salt in

t he conventi onal nanbiplienylblicy] whesibbipherfybisrsubmitudeé by egener at ed by
contacting the salt form%zl\ffth a base and isolating the free base in the
conventional manner. The ¥f¥e base forns differ fromtheir respective salt
forns somewhat in certai mpdpysi cal properties such as solubility in polar
sol vents, but otherwi se the salts are 30 equivalent to their respective
free bas&5for purposes ofhalegenpresent invention. Pharnaceutically

accept abl e base addition s; formed wth nmetals or am nes, such as

al kali and al kal i ne eart h&%ﬁ%lngeh@rl’ ogr gani ¢ am nes. Exanples of netals used
as cations are sodium podyassj um nmagnesi um cal cium and the |iKke. 29
January 2003 WO_QOI 06561 PCfNSﬁ9/ 1%273 -26 Examples of suitable am nes are
N, N - di benzyl et Ry$ &188F ahintiger ehl B procai ne, chol i ne, di et hanol anmi ne,

di cycl ohexyl am n§g 74 gym%g%filn@,,xl\l- nmet hyl gl ucam ne, and procai ne (see,
for exanple, Berge SSM et al., "Phannaceutical Salts,"” J. of Pharma Sci.,
1977, 66: 20). 5 Rhespassgenddi tion salts of said acidic conpounds are
prepared by contacting the free acid formwth a sufficient anount of the
desired base to prodtide ehain eb3 patpsal FRWORGIARINt | onal manner. The free acid

form may be regenera;ggeayaiﬁgpmaﬁga]tahﬁn§§éia. formwith an acid and
isolating the free acid in the conventional nanner. The free acid forns

di ffer fromtheiyrisoq@mq&émgi%saghyd,@ fd,orne somewhat in certain physical
properties such as solubility in polar solvents, but otherw se the salts
are equivalent to th@iﬂﬁhy)ﬁespecti ve &ee acid for purposes of the present

i nventi o]} Certain Ozthfrlhgr conpounds of the present invention can exist in
unsol vatéd fornms as well as solvated forms, including hydrated forns. In
general, the sol vat eben¥dl, bor ns, including hydrated fornms, are equivalent to
unsol vated forns and ,are intended to be enconpassed within the scope of the
pr esent inventiNM-OBéMMﬂntishEermmounds of the present invention
possess one or nore clgilral centers and each center may exist in the Ror S
configuration. The p? ¥Yeflt invention includes all diastereoneric,
enantionmeric, and eppéyl;c forns as well as 20 the appropriate m xtures
thereof. Additionally, the conpounds of the present invention may exjst as
geonet ri 80i soneard corfespendingdsemers thersaf ot 4 pharmersuticplly aggeptable, spffdheregfy

ti, t E), j : I j at
e N N R G L P i T S

i H-COY R R1  useful as agents for the treatment of multiple sclerosis. They are also useful as



wherein n, X, R Rl, and Y are as defined above. Another preferred conpound
of Formula | is 29 January 2003 WO 00/06561 77 ( ~ 1 i X S02i - i HCOY
R Rl wherein nis zero or an integer of 1; and Xis -O, or CH2 . 5

Anot her preferred conpound of Formula | is X S02 ( i H CORQ9RIERLan2003 N N
Is zero or an integer of 1; Xis -O, or -CH2-; and 10 Ris hydrogen. A

nore preferred conmpound of Fornmula |l ist (I 1 XSO-i -1 HCOY RRL
wherein n is zero or an integer of 115Xis-0, or I S-CH-; Ris

hydr ogen; and iIs OH A nos ferre ound of Fornul is | X S02 i
-0 H COYaF?’Wi%f’@:ﬁ ‘%@Qﬂg‘g?’%ﬁg’é LF @ aﬂ“‘h Pé"’i@&'%?“caﬂsmﬂteéﬁ of 1; 29

January 2@ MR P04AEefr dildBor! rksienoSts; p&odofthiZdisease, coreal ulceration,
treatment of burns, decubital ulcers, wound repair, cancer metastasis, tumor
angiogenesis, inflammation, pain, arthntis, osteoporosis, renal disease, and other
autoimmune or inflammatory disorders dependent upon tissue invasion by
leukocytes or other activated migrating cells, acute and chronic neurodegenerative
disorders including stroke, head trauma, spinal cord injury, Alzheimer’s disease,
amyotrophic lateral sclerosis, cerebral amyloid angiopathy, AIDS, Parkinson’s
disease, Huntington’s disease, prion diseases, myasthenia gravis, and Duchenne’s

muscular dystrophy.

A further aspect of the present invention is directed to a use of the compound
of Formula I for the manufacture of a medicament for treating the above-mentioned

conditions or diseases.

A still further embodiment of the present invention is a pharmaceutical
composition for administering an effective amount of a compound of Formula I in
unit dosage form in the treatment methods mentioned above. Finally, the present

invention is directed to methods for production of compounds of Formula 1.

Specifically, it is directed to a method for preparing a compound of Formula Ie

X
| | ——SOZ—NH-?H—COZH (Te)

x/\/

wherein n is zero or an integer of 1 or 2;
Xis -O-,
S(O), wherein p is zero or an integer oflor2,
.___N_._
t
R® wherein R? is hydrogen, alkyl, acyl, or benzyf;
-CHz-, or
._.__C._.
i
O :and

R' is hydrogen, a side chain of a natural amino acid or a side chain of an unnatural

amtno acid; and
corresponding isomers thereof; or

a pharmaceutically acceptable salt thereof which comprises treating a compound of

formula (15)



R is hydrogen; and Y is NHOH PCTNS99112273 Particularly valuable in this
enbodi nent of the invention is a conpound selected fromthe group

-consi sting of: (S

3- Met hyl - 2- (6, 7, 8, 9-t et r ahydr o- di benzof ur an- 3- sul f onyl ani r29)Jabpuagy2003aci d;
(S) N-Hydroxy-3-nethyl-2-(6,7,8,9-tetrahydro-di benzofuran 10

3-sul fonyl am no) - butyram de; (9S)

4- Phenyl - 2- (6, 7, 8, 9-t et r ahydr o- di benzof ur an- 3- sul f onyl am no) - butyri c aci d;
(S) 2-(6,7,8,9-Tetrahydro-di benzof urpa- 3- sul f onyl am no) -succinic acid; (S)
Phenyl -[ (b, 7, 8, 9-t et rahydr o- di benzof ur an- 3- sul f onyl am no)]-acetic 1 S acid,;
(S) 2-(6,7,8,9-Tetrahydro-di benzof uran- 3-sul f onyl am no~
3-(3,4,4-trinethyl-2,5-di oxo-i m dazolidin-1 -yl)gprdpionic acid; (9

3-(1, 3-Di oxo-1, 3-di hydro-i soi &46N7 69 trahydro

di benzof ur an- 3- sul f onyl am no) dpi ofli ¢ q ( )
2-(6,7,8,9-Tetrahydro-di benzo anX3 S IfonyT‘am no

4- (3,4,4 trinmethyl -2, 5-di oxo- |mdazoI|d| n-1-yl)- bukf}/rlc acid; (9S)
2-(6,7,8,9- Tetrahydro di benzof ur an- 3- Sl(lj)onyl ani no)Fh

5-(3,4,4-trimethyl 0X zolidin qi c ,acid

5- Phenyl - 2- ( 6%he “ng‘ést g%ﬂwﬁmﬂn B Rang 8 it Herbinbeia wr SirFhoyiins bﬁ%t“a‘hm c
aci d; ( S) sGvERERY §ivB ahedifisdtnt! 8B Forfudi P 1 afld If H&SfeBNYSler iz R BEAPYERN of
3-sul fonyl am no)-butyric acid; (S)

4- (1, 3- Di rondladedo hymw@sm:nmarmagﬂuyma!ly( s cgptable sale by legdndional means,
dib

5. (1, 5. D 8055 UsrROl AN, G bRy prdhuyally geogpapte sat o a

di benzof utaﬁpaurﬁibﬁRuﬂthiﬂberkﬂﬁﬁdﬂlaﬂﬂnﬁeaa@I d; 29 January 2003 WD 00/ 06561
PGT1 US99/ 12273 -29 (S)
6- Phenyl - 2- (6, 7, 8, 9-t et rahydr o- di benzof ur an- 3- sul f onyl am no) hexanoi ¢ aci d;

bcld 5 (3 o phonyPEIALER BERCRBTIORTAF Sk BB S S0l Tony! B no)

In the compounds of Formula I, the term “alkyl” means a straight or
branched hydrocarbon radical having from 1 to 6 carbon atoms and includes, for
example, methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, isobutyl,
tert-butyl, n-pentyl, n-hexyl, and the like.

The term “alkeny]l” means a straight or branched unsaturated hydrocarbon
radical having from 2 to 6 carbon atoms and includes, for example, ethenyl,
2-propenyl, 1-butenyl, 2-butenyl, 1-pentenyl, 2-pentenyl, 3-methyl-3-butenyl,
1-hexenyl, 2-hexenyl, 3-hexenyl, and the like.

“Alkoxy” and “thioalkoxy” are O-alkyl or S-alkyl of from 1 to 6 carbon
atoms as defined above for “alkyl”.

The term “cycloalkyl™ means a saturated hydrocarbon ring having 3 to
7 carbon atoms optionally containing an oxygen or sulfur atom and includes, for
example, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, and the
like.



octanoic acid; (9S)
4- Phenyl sul f anoyl - 2- (6, 7, 8, 9-t et r ahydr o- di benzof ur an3- sul f onyl am no) - but yri
c acid; (S) 4-Phenyl met hanesul fonyl -2-(6, 7, 8, 9-t et rahydr o-di benzof uran' ~ 10

3-sul fonyl am no) butyri c acid; (S 29 January 2003
4- Benzyl sul fa 526 7,8,9-tetrahydro-di benzof uran3-sul fonyl am no) - butyric
acid; (9 0/06 PCT/US99/12273

3-(1H—I ndol - 3- yI) 2-(6,7,8,9-tetrahydro- d| Eenzofurans-sul f onyl am no) - propi o
nicacid;lS(S)4(1

;t”l gdol(sf ky_)l_% | - (6, T 1&nt edryhydhOanlh@aRES t4di el JvhseH it QPMEATghsub; Put yric

H I ndol - 3-yl) - ZJh(”&’lE"Slmb&tw&ﬂ)bdrldodlsnbﬁﬂm%n@l@ididmnudyhm df-’d)le@ent anoi ¢
acid; (S) 6-( 1;1})0% aﬂ‘ﬁ%ﬁs Xel:ﬁrﬁz% E)%ge ufoatkd:§ ds e¥ine&)abov13 ehn%hqc];x%'r, ﬁeﬂogen

3- sul f onyl am no c” aci

7- (1H 1 ndol - 3- \iflugtofrethyl, Bnfind, Al kybdnyieib as défardzbbvé fon ahkg U |diMthaiione) - hept an

oic acid;_ (9S)

8- (1H- | nddl - 3- efined ghove for @kxlemrrawa% cameéwmma@mmrﬁﬂﬁmﬂ@, oct ano
ic acid; 25 (S) 2-(2,3-D hydro-1

H 8- oxa- cycl op ta[ a] i ndene- 6- sul f onyl g no) rret hyl - butii c acid; (9

3-Met hyl -2-(6, 7 1e h 0 syl f onyl am no) - bu
tyric acid; (9) %Lk&[/%sr oﬁ-%gﬂq’c%égﬂ ﬁ%’@ﬁyﬁ‘?‘g f’%@[uofur an30
3-sul fonyl am no) - butyram de; (S) o

N- Hydr oxyg 3- (6, 7, 8, 9-t et r ahydr o- dijbenzof ur an- 3- sul f onyl am no) succi nam ¢

acid; 29 Jan taardxﬁmowf&mmﬁ N¢ah&/1Joks defined above for alkyl,
N—Hydroxy 2- phenyl -2-(6, 7, 8, 9-t et rahydr o- d| benzof ur an

3-sul fonyl ani nQZ}CﬂQﬁQ@@H QiheRTn2 1439 3he 08 1185, «(CHp)q2-NH-alkyl as defined
N- Hydr oxy- 2- ( 6, &t et ahydr o- di benzof ur an- 3- su 3 | am no

(T L R S ol o i 2

-(6,7,8,9- tetrahydro di l@nzof ur an- 3-sul f onyl am no) propi onam de;0 (S)
Hy roxys 2-(6, 7, 8, 9-t et rjphydr o- di benzof ur an- 3- sul f onyl am no) i
(3, 4, 4- tri met-tOHR2NHiGaikyl as difined altive-far alkyls bnet % i -(@Hﬂns)N -C-alkyl
-(6,7, 8, 9-Tet rahydr o-di benzof ur an- 3- sul f onyl am no) 10
-(3,4,4-tri rrethyl 2, 5-di oxo-i m dazolidin-1-yl)-pentanoic acid alkyl
hydr oxyam de;
5- Phenyl - 2- ( 6, Psgeﬁnﬁ‘bﬁhoé(ﬁWra&)’d%ﬁ%ofuran 3-sul fonyl am no) pentanoic acid
ydroxyamde; (S) N-AEs Vil iLATR ARG it s o S S FlRERAY 01 ©
di benzof ur an- 3- sut f onyl am no tyram de;
4-(1, 3-Di oxo-1 \8hejelhylcbrl@nd slkiyharelas Qe@nedl‘dbh\ﬁjfomxyamplc benzyl, phenylethyl,

2-(6,7,8,9-tet - but ide; (S
5- E 1, 3- Di oxo-el,r %"P{ (5?‘9' e@oq%hw%e?ypﬁ%?!hﬁ l}“{i‘n 0% et Eaﬁ;gino (9
O

!
25 The term “acyloxymethyl” means a group of the formula -CH»-0-C-alkyl

wherein alkyl is as defined above.

The term “heteroary]” means a 5- and 6-membered heteroaromatic radical
containing 1 to 3 heteroatoms selected i‘rom N, O, and S and includes, for
example, a heteroaromatic radical which is 2- or 3-thienyl, 2- or 3-furanyl, 2- or

30 3-pyrrolyl, 2-, 3-, or 4-pyridinyl, 2-pyrazinyl, 2-, 4-, or 5-pyrimidinyl, 3- or
4-pyridazinyl, 1H-indol-6-yl, 1H-indol-5-yl, 1 H-benzimidazol-6-yl,
1H-benzimidazol-5-yl, 2-, 4-, or 5-thiazolyl, 3-, 4-, or S-isothiazolyl, 2-, 4-, or
5-imidazolyl, 3-, 4-, or 5-pyrazolyl, or 2- or 5-thiadiazolyl optionally substituted
by a substituent selected from alkyl as defined above, alkoxy as defined above,



di benzof ur an- 3- sul f onyl am no) - pent anoi ¢ aci d hydroxyam de; (S)

6- Phenyl - 2- (6, 7, 8, 9-t et rahydr o- di benzof ur an- 3- sul f onyl am no) 20 hexanoi c
_acid hydroxyam de; (9S)

7- Phenyl - 2- (6, 7, 8, 9- t et r ahydr o- di benzof ur an- 3- sul f ony| ani #byamHasy 208} ¢ aci d
hydr oxyam de; (S)

8- Phenyl - 2- (6 WO /0§36l ot r ahydr o- di benzof ur an- 3- sul f onyl ani no) SETARYE25ci d
hydr oxyam de; 25 (S) ’
4-Benzyl sul f anyl - N- hydr oxy- 2- (6, 7, 8, 9-t et rhfrydr o- di benzof ur an

3-sul fonyl am no).¢. s (=% . .

N Ty oxy- 4 phonyPAPRER Efined flove, hydgony, belogen, wilugromethyl amine

3- sul f onyl am no)alkydmyinans define@d Spove for alkyl, dialkylamino as defined above for alkyl,
N- Hydr oxy- 4- phenyt net hanesgl fonﬁl gz} éG, 7.,.8, 95 eﬁ&@ dro 30

di benzof ur ar t - 3-8¥PCHRA SHPHE) SBUVGP ’rﬁ"él‘g‘,""(%éh b oxy-3-( 1
Hindol -3-yl)-2-46,7,8,9-tetrahydro-di bgpzof urgn
3-sul fonyl am nozglpropi onani de; 29 Janliary 2@3 WO 00/ 06961 PGINS99/ 12273

-3l (S) N-Hydr oxyafks i _a 2 1 - ) Sl
39 Ny dr oyt aslaehhddlplys i 20l ©oRnt-alERACagbenzof uran

5-(1H I ndol -3-yl)-2-(6, 7, 8, 9-tetrabydr o-di benzof ur an

3-sul fonyl am no~pent anoi ¢ acid hydjoxyam de; 5 (S) 6-( 1

H- 1 ndol - 3- yl') - 2-45 @eflned, aBotefor alkyl) -O-NiialkeN)s af défaied 3bowd fopANRM no) - hexanoi ¢
aci d hydroxyam de; (S)

7-(1H- 1 ndo - 3- y'-leﬁz}é\ﬁjNﬁg Fh&einaiZria by degediobe W@,f-mﬂ?nz-NH-alkyl as defined

3-sul fonyl am no) - heptanoic aci d hydroxyam de; (S) 8-( 1

H-I ndel - 3-yl ) - 2-4:Gve’oB alRyf &ldr2hyd - Rigdle i€l above for alk 2,

3-sul f onyl am no) - oct anoi g acid ﬁy?%%y%ﬁ?% S) lé- ( 2b, 3-Di h;l/ r‘gf“in

H 8- oxa- cycl opent a(a) i ndefk- 6- sul f onyl am no) N-hydr oxy- 3-net hyl - bOt yr am de;
(S) N-Hydroxy-3-nethyl -2-(6, 7, 8, 9-t et r ahydr o- SH- 10- 0ya i

benzo[ a) 4: , ul ene{CHyPS -alkylres de ned abwie ds:alkyd, apgp~ and -(CH2)p2-N-C-alky!

3- Met hyl - é5{ 6, 7, 8, 9-t et r ahydr o- di benzot hi ophene- 3- sul f onyl ami no}l butyric
acid; (S) 3-Methyl-2-(9-nethyl-6, 7,8, 9-tetrahydro- SH car bazol e- alkyl

sul Tonyl ami no) balétd%ﬁrlxe% a%%{/éj for alkyl and n2.

The term “heterocycle” means a 3- to 7-membered cycloalkyl radical

containing 1 to 3 heteroatoms selected from N, O, and S and includes, for
20 example, 2- and 3-azetidinyl, 3- and 4-azetidinyl-2-one, 4- and 5-imidazolidinyl-
2-one, 2,4-dioxo-imidazolidinyl, 2,4-dioxo-1,5,5-trimethyl-imidazolidinyl, 2-, 4-,
and 5-thiazolidinyl, 4- and 5-oxazolidinyl-2-one, 2- and 3-tetrahydrofuranyl,
2- and 3-pyrrolidinyl, 2-, 3-, and 4-piperidinyl, 2- and 3-morpholinyl, 2- and
3-piperazinyl, 2-, 3-, and 4-azacycloheptanyl and the like.
25 The term “heteroarylalky]l” means a heteroaromatic radical attached to an
alkyl radical wherein heteroaryl and alkyl are as defined above.
The term “heterocycloalky!” means a heterocycle radical attached to an
alkyl radical wherein heterocycle and alkyl are as defined above.
The term “pyrrolidinoalkyl” means a pyrrolidino group attached to an
30 alkyl radical wherein alkyl is as defined above.
The term “pyridylalkyl” means a pyridy! group attached to an alkyl radical
wherein alkyl is as defined above.
The term “thienylalkyl” means a thienyl group attached to an alkyl radical
wherein alkyl is as defined above.



(S) 4-Phenyl-2-(6,7,8,9-tetrahydro-di benzot hi ophene- 3-sul fonyl am no) 20
butyric acid; (9S)

_ 4-Phenyl - 2- (b, ?, 8, 9-t et rahydr o- SH-f | uor ene- 2- sul f onyl am no) - butyri ¢ aci d;
(S) N Hydroxy-4-phenyl -2-(6, 7,8, 9-t et rahydr o- SHf | uor ene- 29 January 2003
sul f onyl am no) - butg/ram' de; 25 (S

N- Hydr oxy- 3- YEPRYPESSL (6, 7, 8, 9-t et r ahydr o- di benzot hi ophene-3 PCT/US99/12273
sul f onyl am no) - but yram de; (S) ’

N- Hydr oxy- 3- net hyl - 2- (9-net hyl -6, 7, 8, 9-t etltséhydr 0- SH-car bazol e- 2

sul fonyl am no) - but yr-pyd fdn “Guiholinylalkyl” means a quinolinyl group attached to an alky

N- Hydr oxy- 4- phenyl - 2- (6, 7, 8, 9-t et'r ahydr o- di benzot hi ophene-3 30

sul f onyl ami no) -tedicgkwigreia; allyd)s as defined above.

3- Met hyl - 2- (6, 7, 8, 9-4et r.ahydr o- SH-f | uor ene- -.suhfon | ami no),-but yric acid;
29 January 2003 WD o RR Y ik Pe50%a i O} rotip Aitache o'an &yl

N- Hydr oxy- 3- et fagdicaPwhérein, a%kyd 4 &t defiydiasoveH f | uor ene- 2

sul f onyl am no) - but yram de;

R
3- Met hyl - 2- (6, 7, 8, 9-mwany(ah%wbnll@é’h%mﬁaaphesygapmmm eep-abor yadieal aci d;
5 (R Nwdroxyﬁlﬁ%r@ﬁtﬂlyligdés{ ,éfgagd\;eetrahydro-di benzof ur an
utyrdam de;

3-sul fonyl am no) -

4- Phenyl - 2- (6, 7, 8, 9- Thd eahytipbenjililkyl? afaansaa biphenyl fgooupl astached te bualkyl ¢ aci d;
(R 2-(6,7,8,9- Tgt rghgdr%ﬁenzg‘{%r a(g-B-suI f onyl am no) - succinic acid; 10
(R) Phenyl - (( 6, ROE29¥EE LA AeEBRS 8% an- 3- sul f onyl ani no) | - aceti ¢ aci d:
(R 2-(6,7,8,9-Tetrahydro-di benzof uran- 3-sul f onyl amgo)

3-(3,4, 44qprinet hyl -2, 5-di oxo-i m dazol i di n- 1-yl )-propd onic acid; (R 3-(

5 benvot o am 3. ul § oTB: (R BER aad erbif B the ForBh P C- BRYIWRerdi alkyl s as

I benzof ur an- 3- sul f onyl am no)™- propi ont c ‘acl d, ?

, 7, 8, 9- Tet rddfimdd abakebenzof ur an- 3- sul f onyl am no)

be

(6,7

(3,4,4-trimethyl -2 _5-di oxp-{mdazq]idin-1- -butyric acjd; (R
(6,7,8,9-Tetr ahydrp—"‘?jﬁeﬁéngb‘i_srﬂf%\aikg- %Hﬁﬁ@ﬁi Xw%?‘gp a“a_cg‘c‘l t0an aﬁ‘y‘
(3,4, 4- t i met gl caPwherdinomeyligTicisakd Shdvel- Y1 ) - pent anoi ¢ aci d;

15 The term “alkoxyalkyl” means an alkoxy group attached to an alkyl radical

d
2
4
2
5

wherein alkoxy and alkyl are as defined above.
The term “aminoalkyl” means an amino group attached to an alkyl radical
wherein alkyl is as defined above.
The term “morpholinoalkyl” means a morpholino group attached to an
20 alkyl radical wherein alkyl is as defined above.
The term “thiomorpholinoalkyl” means a thiomorpholino group attached
to an alkyl radical wherein alkyl is as defined above.
The term “piperidinoalkyl” means a piperidino group attached to an alkyl
radical wherein alkyl is as defined above.
25 The term “‘cycloalkylalkyl” means a cycloalkyl group attached to an alkyl
radical wherein cycloalkyl and alkyl are as defined above.
The terms “alkylaminoalky]” and “dialkylaminoalkyl” are respectively
alkyl-NH and (alkyl), N- wherein alky! is as defined above.

The term “alkylamino” and “dialkylamino” are respectively alkyl NH- and

30 (alkyl)> N- wherein alkyl is or defined above.

The terms “alkylthioalkyl,” “alkylsulfinylalkyl,” and “alkylsulfonylalkyl”
are respectively alkyl-S-alkyl, alkyl-SO-alkyl, and alkyl-SO>-alkyl wherein alkyl

is as defined above.



20 (R) 5-Phenyl -2-(6, 7, 8, 9-tetrahydro-di benzof uran- 3- sul f onyl am no)
pentanoi c acid; (R
4- Phenyl net hanesul finyl -2- (6,7, 8, 9-tetrahydro-di benzof uran

3-sul f onyl ani no) butyric acid; (R 29 January 2003

4- (1, 3- Di oxo- d|h dr o-1i soi ndoI 2-yl)-2-(6,7,8,9-tetrahydro 25

di benzofii ran %‘nyl am no~butyric acid; R) PCT/US99/12273
5-(1, 3-Di oxo-1, 3 d| hydr o- i soi ndol - 2-yl )-2-g , 7,8,9-tetrahydro

di benzof ur an- 3- sul f onyl am no) - pent anoi ¢ acird; (R)

6- Phenyl - 2- (6, 7, 8, 9- tmernenxysdra #beﬂzamgwmﬁ *2HY f‘ﬁﬂ}’lktﬂfﬂn@?’}arg'?éﬁﬁ%ﬁlyac' d;
30 (R) 7-Phenyl-2-(6,7 tetrahzdro benzofuran 3-sul f onyl am no)

hept anoi ¢ aci d; 4Ryl -S-, alkyl -SO-, and alkyl-SO»- wherein alkyl is as defined above.

8- Phenyl - 2- (6, 7, 8, 9-t et r ahydr o- di benzof ur an- 3- sul f onyl am no) octanoi c aci d;
29 January 2003 WO 00/ 0656l -33 (R} O
4- Phenyl sul fanmoyl -2-{6, 7, 8, 9-t et r ahydr o- di benzof ur ah
3- sul f onyi &ni no) - but yThedemtdkm@@mylﬂﬁﬂlm&r(ﬁyl -C-0O-alky! wherein alkyl is as
4- Phenyl net hanes |.fo g 2 (6,7,8,9-tetrahydro-di benzof uran
3- sulfonylamno) @l?c acid; 5 (R
4- Benzyl sul fanyl -2-{6, 7, 8, 9-tetrahydro-di benzofuran
3-su|fony|amno)-butyric acid; (R 3-( 1 é
N

H I ndol -3-yl)-2-(6, 7, t zf ] .= ionic
o )12 (O Pt SR LA RGIER" ALH: 30 e LA AT 1P

3- sul f onyllam no)islasitsfiried aboved; (R)

5-(IHIndol-3-yl)-2-(8, 7, 8, Q-.t et rahydr.o- di henzof uran

3- sul fonyl ami no~pent a ‘E“’écﬁ&ﬁ‘y(hﬁ?graz‘maqkﬁ means

6- (I H 1 ndol -3-yl)-2-(6, 789 gugt]rahydro di benzof ur an

3-sui fonyl am no) angi cagj d; 1

H | ndol - 3- y| ) - 2- ?l 7,8, rahydro‘@]%eéﬁi%?'bﬁﬁﬁd%ﬁ@ﬁlw%‘ﬁyl am no) - hept anoi c
acid; (R (1H—Indo| 3-yI)-2-(6,7,8,9-tetrahydro-di benzof uran

The term “N-phenylalkylpiperazinoalkyl” means

[k
phenylalkyl —N N wherein alkyl is as defined above.
\_/
15 The term “N-alkylalkylpiperidinoalkyl” means

. alky!
alkylalky!l —Nﬁ wherein alkyl is as defined above.

The term “alkenylenedioxy” means -O-alkyl-O- wherein alkyl is as
defined above.
The term “alkenyleneoxy” means -alkyl-O- wherein alky! is as defined
20 above.
The term “side chain of a natural amino acid” (natural o amino acid)

means the group Q in a natural amino acid of formula HyN-CH(Q)-COOH.

Examples of side chains of natural & amino acids include those of alanine,
arginine, asparagine, aspartic acid, cysteine, glutamic acid, glycine, histidine,
25 isoleucine, leucine, lysine, methionine, phenylalanine, proline, serine, threonine,
tryptophan, tyrosine, and valine.
A natural 0. amino acid is an amino acid found in a living organism.
Examples of such amino acids include glycine, alanine, valine, leucine, isoleucine,

phenylalanine, proline, serine, threonine, tyrosine, asparagine, glutamine, lysine,



3:Sul fonyl am no)-octanoic acid; (R 2-(2,3-Di hydro-1
H 8- oxa-cycl opent a[ a] i ndene- 6-sul fonyl am no) 20 3-nethyl-butyric acid; (R
3-Met hyl -2-(6, 7, 8,9-tetrahydro- SH 10- oxa- benzo[ a] azul ene

2-sul fonyl ami no) -butyric acid; (R) 29 January 2003
N- Hydr oxy- 4- phenyl - 2- (6, 7, 8, 9-t et r ahydr o- di benzof ur an
3- sul fonyl amWR MUYy ani de; 2$ (R PCT/US99/12273

N- Hydr oxy- 3- (6, 7, 8, 9-t et rahydr o- di benzof ur an- 3- sul f onyl am no) succi nam ¢
acid; (R) N Hydroxy-2-phenyl-2-(6,7,8,9- et ahydr o- di benzof ur an
ﬁl: IS:;::I]; g)rxl_ gfn( g?}#gi?ng{tfygi%hn,(}@tidine, cysteine, methionine,I e%sgam acid, %}d g},xbtamic

t rahydr o- di behzof uran- 3-su nyl amn
3-{3,4,4-trinmetabl - 2, 5- di oxo-i nm dazolidin-1-yl)-propi onanm de; (R

3-(1, 3-Di oxo-1, 3-di hydr.o- i.soi,ndol - 2- vl ) - N- hydr,oxy2: (.6, 7, 8 9-tetr dr o- di be
nzof ur an- 3- sul f onyl ertrllc ,ﬁlg)c}lgp%}&rgvpg,{pX*g?ammfgguﬂgy%gpé}g&%&w@w@ 1

PCT/ US99112273 exgfipleRarboxyl groups can be esterified, amino groups can be converted to

N- Hydr oxy- 2- (6, 7,8, 9-t et rahydr o- di benzof ur an- 3- sul f onyl am no)

4-{3, 4, 4-% r i netaHydesor sarhamatss, hdmarb royphcan e copvestedye atbersor estrys, and
2-(6,7,8,9-Tet _ di - -
5- g 3,4,4-tri ﬁe{‘ﬁwg{?g%‘dééﬁgzé%%@égﬁg%&%% f’g@%ﬁ' anoic acid

hydroxyam de; 5 (R) The term “side chain of an unnatural amino acid” means the group R12in, _
5- Phenyl - 2- (6, 7, 8, 9-t et r ahydr o- di benzof ur an- 3- sul f onyl am no)” pentanoi c acid

hydr oxyami de; (@Runnategally esgurang peind said effemaef i nyl - 2- (6, 7, 8, 9-tetrahydro
di benzof ur an- 3-sul f QRN

4- (1, 3-Di oxo- 1, 3-di hyd'kgﬁl?ggﬁgﬁﬁéﬁy%é%N- ﬁ;%r oxy 10

2- (6,7, 81®-1t et r ahydr ot di benzdf ur an- 3- sul f onyl ami no) - but yr ani de; (R)

5- (1, 3- Di oxo- 1, 3-di hygro-i soiridol -2-yl)-2-(6, 7, 8,9-tetrahydro

di benzof ur an- 3- sul fonyl am no) - pent anoi ¢ aci d hydroxyam de; (R)

b- Phenyl - 2- ( 6, Whgrao Rdg h¥¢rogém- di benzof ur an- 3- sul f onyl ani no) hexanoic :.cid
hydroxyam de; 15 (Rykyt

7- Phenyl - 2-(6, 7, 8, 9t ahydr o- di benzof ur an- 3- sul f onyl am no) hept anoic acid
hydr oxyamni de; (R) ° hyiroxyalkyl,

8- Phenyl - 2-(6,7,8,9-tetr dr o- di benzof uran- 3- sul f onyl am no) octanoi ¢ acid
hydr oxyatl de; (R) aﬁkoxyﬁp%’

4- Benzyl sul f anyl - N- hpflisrsmethy(,6, 7, 8, 9-t et r ahydr o- di benzof ur an

alkanoyloxyalkyl,
alkanoylaminoalkyl,
alkylthioalkyl,

20 alkylsulfinylalkyl,
alkylsulfonylalkyl,
aminoalkyl,
alkylaminoalkyl,
dialkylaminoalkyl,

25 N-alkylpiperazinoalkyl,
N-phenylalkylpiperazinoalkyl,
morpholinoalkyl,
thiomorpholinoalkyl,
piperidinoalkyl,

30 pyrmrolidinoalkyl,
N-alkylalkylpiperidinoalkyl,
pyridylalkyl,
thienylalkyl,



20 3-sul fonyl am no) - butyram de; (R

N- Hydr oxy- 4- phenyl sul f anoyl - 2- (6, 7, 8, 9-t et r ahydr o- di benzof ur an

3-sul fonyl am no) - but yram de; (R)

N- Hydr oxy- 4- phenyl met hanesul f onyl - 2- (6, 7, 8, 9- t et rahydro 29 January 2003

di benzof ur an- 3-sul fonyl am no) - butyram de; 25 (R) N-Hydroxy-3-( 1

H- i ndol - 3-yl ) WD-q8556}1 8, 9-t et r ahydr o- di benzof ur an PCT/US99/12273
3-sul f onyl am no) - pr opi onam de; (R) N Hydroxy-4-(1 '

H-i ndol - 3-yl)-2-(6, 7, 8, 9-t et rahydr o- di benzbfur an

3-sul fonyl am no) - but yram.de;.. (R

5-(1H I ndol - 3-yl) - 2-%%',"‘%%"%“‘9& r ahydr o- di benzof uran 30

3-sul fonyl am no) - pentiiixiyaligl, d hydr oxyam de; (R)
6- (1H I ndol -3-ylr2-(6, 7, 8, 9-t et rahydr o- di benzof ur an

3- sul f onyl ani no) - hex&¥dealkdei d hydr oxyam de; 29 January 2003 W O 00/ 06561
-35 (R) 7-(1H-Indol - 3; P 7,8, 9-tetrahydro-di benzof uran

3-sul f onyl am no} - hep?)éé{n%%l%ﬁgg(?}d hydr oxyam de; (R

8- (I H I ndd - 3-yl) - 2- pbengl,8, 9-t et r ahydr o- di benzof ur an

3-sul f onyl am no) - oct apoi ci.d dr oxyam de: . PCT/ t 3S99/ 73 (R

> (5, 3oD1 hyar oo1 v o B S eV Mt iubntnies Skt oo he sroup

N-hydr oxy- 3- met hyl - bU&ﬂé‘isﬁﬂ%@ﬁ; (R

N- Hydr oxy- 3-net hyl - 2- (6, 7, 8, 9-t et rahydr o- SH 10- oxa

benzo[ a) azul ene- 2- sul f ony h¥#fPKB) - but yr ani de; (R)

3-Methyl -2-(6,7?,8,9-tetr an{(ﬁ;‘f' di benzot hi ophene- 3-sul fonyl am no) 10 butyric
acid; (R 3-Methyl-2-(9-nmethyl’-6, 7,8, 9-tetrahydro-SH carbazol e-2

sul fonyl aifi no) - but yri c achlkyl,(R)

4- Phenyl -2-(6,7,8,9-tetr~ 0-di benzot hi ophene- 3-sul fonyl am no} butyric
acid; 15 (R g{%g{“o’

4- Phenyl -2-(6,7,8,9-tet ragu(yrsgm%glr,f | uor ene- 2- sul f onyl am no) - butyri c aci d;
(R) N-Hydroxy-4-phenyl-2-(6,7,8,9-tetrahydro-SH fl uorene-2

sul f onyl ami no) - but yr ani dealkylsulfonyl,
amino,

15 alkylamino,
dialkylamino,
halogen,
cyano,
nitro,

20 trifluoromethyl or on adjacent carbon atoms by either a one to two
carbon alkenylenedioxy group or a two to three carbon
alkenyleneoxy group,

phenylalkyl,
phenylalkyl wherein phenyl is substituted by alkyl,

25 alkoxy,
halogen, or
trifluoromethyl,

heteroaryl,
heteroaryl substituted by one to two substituents selected
30 from the group consisting of:
alkyl, or
halogen,
biphenyl,



(R) N-Hydroxy-3-nethyl-2-(6,7,8,9-tetrahydro-di benzot hi ophene-3 20
sul fonyl am no) - but yram de; (R
N- Hydr oxy- 3- et hyl - 2- (9- net hyl - 6, 7, 8, 9-t et rahydr o- SH car bazol e- 2

sul fonyl am no) - butyram de; (R) 29 January 2003
N- Hydr oxy- 4- phenyl - 2- (6, 7, 8, 9-t et r ahydr o- di benzot hi ophene- 3
sul fonyl am neo-dewssmam de; 25 (R) PCT/US99/12273

3- Met hyl -2- (6, ?,8,9-tetrahydro- SH fl uor ene- 2- sul fonyl am no) - butyri c aci d;
and (R) N-Hydroxy-3-nethyl-2-(6, 7,8, 9-tet222hydr o- SHf| uor ene- 2

sul f onyl am no) - but yram de; ang. correspondi i soners thereof; or a

phar maceutical |y acceptabl e sgﬂpge'fyﬁ’esﬁ’ggﬂy{eg%yfﬁgﬁorrpounds of Fornmula | are
val uabl e inhibitors of a nunber ofaliloxy,erent matrix nmetalloproteinases. It
has been shown previously that inhjbitors of matrix mnetall oprotei nases have
efficacy in nodels of disease statBdogeike arthritis and netastasis that
depend on nodification of the extr rix. 29 January. 2003 WO
00/ 06361 PGT/ US99/t ZZ73 -36 1n vi ?@%ﬁ”ﬁ%&”@nts were carried out which
denonstréte the efficacy of conpoupgmopof Formula | as potent and specific
inhibitors of a variety of ma {P'hx H%kall | opr ot ei nases. Experinents were
carried out with the full-I ené N <¥dfal yti c dommins of the proteinases.
Table 1 shows the activity of bipkedRAIR$l hedeii@ishehybis MRididd kycol | agenase- 1
full length enzyne), MWP-2CD (gel ati nase A cat al y%’i c domain), MVP-2FL

(gel atinase A full length enzyne), 2l¥b-3 CD (stronel ysin-1 catal ytic
domain), MW-7FL (matrilysin full Fﬁg h enzyne), MWP-9-FL (gel ati nase B
full length enzyne), MWP-13CD (col ['agetiase-3 catal ytic domain), and

MWP- 14CO1Q nenbr ane-type MVP-1 ). | hilOgamgl ues were determ ned using a 10

t hi opeptol i de substrate, Ac-Pro- Leu:fgﬁ-t hihoest er-Leu-Leu-dy-CEt (Ye

Q-Z , Johnson L.L., Hupe D.J., anlfifBiFomgethylor pyritication and
Characterization of the Human Strogginssi n Catal yti c Domain Expressed in
Escherichia coli," Biochem stry, 1992;31:11231-1 |235; Ye Q-Z., Johnson
L.L., Yu A E., DisgerqgrenintegerRéddmdi ructed 19 kDa catal ytic domain of

gel atinase Ai§ . cti hase," Biochem stry, 1995;34:4702-4708.}
MWP- 13CD was e}pl?g§®eoga¥§3 58£§?1(F?1’eti c gene and purified from Escherichia

coli celjscultyla i@ﬁﬁ%{d_éicﬂanto@a@umaﬁw&ﬂfaémﬂﬁé&hm%idmhhﬂdraﬁye Q-Z,
Johnson L.L., and Baragi V., "Gene syrithesis and expression in E. coli for

PUWP, a human mat ri ecersting kmmogcisis areswell-kppwa irethie axt) e.gn BoBirtspsigk. cal

Resear ch Conmuni cat i.d 2 <14 ) TA . Bl 0Ja@9i<Cal
At vty of GompoandOguat Anfed Reids fPpdhdt syl Sar popidds NoRSISRL L )
MVP- 2FL MVP- 3CD MVP-425 | buv/bfe-ridEhadalls EhividRin 14Gigldrgafisi8 The sidd chdinOdfc 82

303. 450. 3826. 050. 034 0. 43_0. 0245, 7"5@(100@'30' 1583160 0167 0. 45 0. 0056 3.2
1000. 970. 0484250, 01 npatugal ammoasids includes Byt agg Bt lggiked to, 5 |

20 hydrogen,
-(CH»p)y-naphthalimide wherein n is zero or an integer of 1 to 2,
-(CHp)p-phthalimide wherein n is as defined above,
-(CHp)p-aryl wherein n is as defined below,
alkyl,
25 substituted alkyl wherein the substitutent is selected from the group
consisting of:
SH,
ORS3 wherein R is hydrogen, alkyl, phenyl, or benzyl,
SR5 wherein R is as defined above,
30 halogen,



NN~DL> .b3U NOONWNJW 29 January 2003 - WD 00l 06561 , _

PCT/ US99/ 12273 -38The following |ist contains abbreviations and acronyns
used within the schenmes and text: GBMd omerul ar basenent

menbr aneECVEXt racel | ul ar mat ri xCNSCentral nervous 29 January 2003

syst enCH2C12Di chl or onet haneEAEExper i nment al aut oi mmune

encephal onyel WO ¥ VAt ri x net al | opr ot ei naseTl MPsTi ssue i nhi bPEHPEGR273

mat ri x netal | opr ot ei nasesVSMCVascul ar snmoot h nuscl e cel | TFATri fl uor oaceti c
aci dl CSOConcentrati on of conpound requi reXo inhi bit SO% of enzynme

activi tyHCl Hydrogen chl ori deTHEI&t r ahydr of ur anPdPal | adi unNaSodi umNaHSodi um
hydr i deLi OHLi t hi um hydr oxi deLiH? i thium

Chl ori deH20Wat er H2Hydr ogenCDI 1,/1' - Car bonyl di i m dazol eHvl i ght SO3 ~DMFSul f ur
trioxide dimethyl fornmanm deSOCR2Thiherejrl R CahdR P areteitBertthe sdnid or different

butyl BOCtertiary butoxycarbonyl LDALLthi 5

di i sopropyl am deMeCHWet hanol DI\/E? %rﬁldﬁa}:'fg}sntg%s%c as (&e&nﬁ%ﬂ?ﬁi’re)/fo g3 ,. WO
001 06561 -"39- p- TsOH( p- TSA) par a- 3l enesul f oni ¢

aci dCHCI 3Chl or of or nCDClI 3Deut er . .

chl or of or nEENt gegenZZusamnHZﬁ@%&@éﬂ?ﬁs is as defined above,

hydr oxyl am neTEATr i et hyl am neCHgcNdget oni tri |l eDBUL, 8- Di azabi cycl o[ 5. 4. 0] und
ec- 7- eneDCCDi cycl ohexyl car bodi i m dePPAPol yphosphori c aci dBaS04Bari um

sul f at eDVBO- d6Deut er at ed di met BYINRA wherendtySeRpre sithemtise dahrtce |

H NVRPr ot on nucl ear magnetic resonancePPMParts per mllionMSMass spectrum
PCTNS99J12273 Tricyclic aryl and g, cyclic heteroaryl starting materials of
formula ( 510 (I I ~x (3) rein nis zero or an integer of | or 2;
and X-is -0, -S, -N, wherein R2 disfebentlandiedch ifiBe dhriy hs delimpll absve fHENZYI ,
29 January 2003 WO 00/ 06561 PCTNS99/ 12273 -40 are either obtained from
commerci al sources (X = N-R2 wherei RPR2 is as defined above) or prepared
usi ng nmet hods known in the art, e.g., Bachelet 1.P. and Caubere P., J. Og.
Chem, 1982;47:234-238; EBBI F., Helv. Chim Acta, 1929;12:3-16;

Vanryssel berghe V. et al. ,(d%-pgg}gq wWhBRM n RaS defiddPhbove: 3311 5 331 8;
Derouane D. et al., J. Chem Soc., Chem Commun., 1995; 10:993-994; Mki Y.
and Suginbdo Y., Seikiyu aiehd] shi, |1994; 37:386-394; MKki Y. et al.,

Sei ki yu Gakkai shi, 1992; 3%@32-338; néel. L.A. , .Fuel, Sci. |'echnol. Int.,
1991; 9: 1435-i 447; Si ski n(WH2larhelgroaryEyhergin nigas defined@hove, 482 488;  sundar am
K.M et al., Chem Eng. o, ) 1988; 71: S3-71; Francisco MA i0 et al.,
J. Org. Chem, 1988:53: 598603 Nagai M et al., J. Catal., 1986; 97: 52- 58:
M yake M et al., Bull. Chetgociee, Japan, 1979; 52:559-563; Ando W et al.,
J. Chem Soc. Chem Conmun., 1975;17:704-705;, Fraser P.S. et al., J. Og.
Chem , 1974; 39: 2509- 2513; -(Caﬂ;r)hﬁNH-Z’Rse’t/heaﬁnm Banintegyof 1@MOAL isFr., 1969;
2:607612; _and Cagniant D. et al., ?ul |. Soc. Chim Fr., 1969; 2:601-606;
United St%éaes (ﬂ) ¥

-C-, -C-, or -SO7 and R is as defined above,

-(CH2)m-S-C(phenyl)3 wherein m is as defined above,

-(CH2)m-0-(CH>)1 2-phenyl wherein L2 is an integer of 1 to 6 and

25 m is as defined above,

0
i

«(CH)m-C-R> wherein m and RS are as defined above,
-(CHp)m-NHSO»-aryl wherein m is as defined above,

30 -(CH»p)p-cycloalkyl wherein m is as defined above,

0
!

-(CHp)-C-aryl wherein m is as defined above,



15 Patents 5,721, 185, 5,670,680; International Published Patent Application
WO 95/ 27717, Smith W et al., J. Og. Chem, 1990;55:530t-5302; Mejer S.,
Pol . of Chem, 1979;53: 2385- 2388 Canonise P. et al., J Chem 1980;
45:1828- 1835; Parham WE., Synthesis, 1976;1 16-117; Japaﬁ%gen

Application JP 08191063 A2 Parhan WE., J. Og. Chem t 969; 34: 1899 I
904:- 20 MO J¥RON0GS61 ot 4 ' Bioorg. Med Chem Lett., 1998; 8:RCKUS2A227Fhe
synthesis of starting materials for a conmpound of Formula | wherein X is
-O is shown in Schene 1. Thus, a conpound®of formula ( 1 ) wherein nis
zero or an integer of 1 or 2 isgeacted with phenol in the presence of

sodi um or sodium hydride and t like in the presence of a solvent such as
benzene) tetrahydrofiuan 25 and *the || e to afford a conmpound of formula
(2). Cyclization of a con‘ﬁ@ﬂﬁ)ﬂn-ﬁ-Nﬂ)R hgrefipin 4nd R-hase ps definedabexe, an aci d
such as, for exanple, polyphosphoric acid, para-toluenesutfonic acid and

t he Ilke in the presence of a sof vent such as benzene and the |ike affords
a conpound of fornmula (3). The suynt hesi s of conpounds of Forrmula la, Ib,

lc, and 1d are shown in 3QCHGHETEORS Witkréin nRarkPRP e definddoibavd & (3)
mhereln nis as defined above I's sul fonated using a sulfonating reagent
such as, for exanple, S03-DMF, andQthe like by refluxing in a solvent such
as, for exanple, dichloroet hane an the like to 29 January 2003 WO

00/ 06561 PCTNS99/ 12273 -41_ ?é hp(ﬁ[ﬂgi of forrmula (4) wherein nis as
defined above. A conpound o Hon ) ., CHrEFIP A agd “F‘P\aﬁ""éh?‘lﬁm nati ng
reagent such as, for exanple, thi orﬁ/%hl or?de and the |ike at about room
tenperature to afford a conpound oD fofky a (5) wherein n is as defined
abover- A conmpound of formula (5) is reacted 5 with an anmno acid of formula
(6) wherein Rl is hydrogey,s @R3iwiRrGRRBNs RYdrdgdpat ural amino acid or a side
chain of an unnatural amno acid in the presence of a base such as, for
exanple, triethylarnine and the like in amghylent such as, for exarrpl e,
tetrahydrgfur an/water and the |ike at abouéh oomterrper ature to afford a
conpound "0f Fornmula | a wherein n and R ar s "def i ned above.

Alternatively, a 10 conmpound of formula (%enzy,dreacted with a C protected
amno acid of forrmula (7) vvhereln R 1 is as defined above in the presence
of a base such as, for exMHpDR? wheiein Rflisipidiegeand the |ike in the presence
of a solvent such as, for exanple, dichl or@? thane and the like to afford a
conpound of formul a (8) wherein n and R 1 »Ys defined above. A conpound
of fornula (8) can be deprotected in the Menpfiesence of an acid such as,

for exanple, trifluoroacetic acid and the |like, and a solvent such as, f or
exanpl e, 18i chl owshghepmesathdit Rh%nslnokéweestdewﬂ)emtofraommralm:pamatamdexstdcﬁaddf ord a
conpound of Forrnula la. Coupling the acid chloride of Forrmula Ia with

O benzyl hydrox%l%(f’n ne in a solvent such as, for exanple, tetrahydrofuran
and the |ike at aboujddilidfallysialehHins\HGabiRalaf S 28ids AP @MKMural aniRo FOT MUl a
lc wherein n and R 1 are as defined above. Reaction of a conpound of
Formula lc wit hamqmetyglgthg@sonR\CQrtfeumueaemeclaﬁechwnbmahlymuch as, f

or
exanpl e, pall adi um O@P Lm quate nd the like in.a so veng E

exanpl e, nethanol , E‘\‘R} H“’I*’i"‘f‘leS ‘feoc}’é'*"ls(?f“a %p’if"‘?‘?{s)e uheF of
Formul a g wher ébtdih;ﬂe afbokd] gi‘b@s%%n ge bitarefdaBauR Vﬁ:&%%ﬁ 88 civered TPOUN Of

formula (8) 25 with a conpound of fornula R Hal erein R is hydrogen,
al kyl , hydr oxyapmides opearbamatesy hyqeroxyl arqnmmcare)b@mvnwdtoaﬂwaﬁ@wsmwmtyl

29 January 2003 noyl am noal kyl)

al kyl t hi oal kyl , mﬁl@\g’g %ﬁ?#xrg%\&ﬂ%%%gﬁé ony?sl“%%1 5 am noal kyl ,

al khl ami n?ﬁl Ikyl di a1‘l}!glbgm”ns)ﬂhdnde cIﬂbxalhdgljafqmm?,rcﬁzodiml kyl, I kvl
A e YU AR R SRR R o A R
pyridyl abkyl, tk‘dr%swxhgiekmhlmﬂ%bmm, Poth il and'thd @&O! Y1 al kyl, cycloal kyl, 20
cycl oal kyl al kyI )

The acyloxymethyl esters of compounds of Formula I can be prepared by
methods known to one skilled in the art. For example, the corresponding
carboxylic acids can be allowed to react first with a suitable base to give the

carboxylate anion, followed by reaction with a carboxylic halomethyl ester, which



phenyl substituted by one to three substituents selected fromthe group
consi sting of: hydroxy, 25 al koxy, al kyl, alkylthio, alkylsulfinyl)

al kyl sul fonyl, 30 am no, al kyl am no, di al kyl am no, hal ogen 29 January
2003 WD 00J06561 -43 PCT/US99/ 12273 cyano, vitro, trifl uoPSHapwamy
adj acent carbon atons by either a one to two carbon al kenyl ened| ox roup
or a-two to tN¥YREHhon 5 al kenyl eneoxy group phenyl al kyl , K ﬁ%
wherei n phenyl is substituted by al kyl, ggxy, hal ogen, or
trifluoronethyl, heteroaryl, heteroaryl tituted by one to tvvo

S!JbSt tuents sel entebbidifda fr&‘ﬁ c%ﬂl‘épcﬁ%ﬂﬁﬁlﬁt}é &%réﬁared by"ﬂx&“&ds l&%w;éo bad ogen,
bi phenyl, bi phenyl, substituted by al Koxy, hal ogen,
trifluoronethyl, sl@lﬂeduylahﬂ)amtwpbmﬂylxalhcynreagncemfmnwlahgcylt tovmsvaic thebi phenyl

Lt Dl B e o S bl B ST M SRR

30 exanpl e, DBU é’(ﬂr%x@ﬂﬂtﬂ)ﬁlkﬁel’sn a solvent such as, for exanple,
acetonitrile and the like to afford a conmpound of formula (9) wherein n, R
and R 1 aré as defi neﬂma*b@f/@e compeurids of Bermula bers sepabilest ferghemtorminghothi t h an
acid such as, for WETY 0, g%gg 3 44
trifluoroacetic & a%é‘} &PH’ F%@ |%‘§§E%d?'§§gz§n\(§@ég)g% Sgggé%]rven%% {
exanpl e, di chl orwﬁhﬁxhhmcopébﬁthdmmemdﬁmtioﬂ of Formula Ib wherein n, R, and

R1 are as defined aboye. The VI ous e applied to both
natural and unnaturalF Wa"a‘?ﬁ‘ﬁ‘ﬂ YACLERLa a?'&?‘%!l‘g{g aﬁ‘ﬁf’f‘gﬁﬁo'(‘l??“'\ﬁﬁi"th are
readily availabl podhdm ﬁ.erm@sms%ienswfraﬁ%o%xﬁqnoégﬁnpsamu%ﬁapy met hods
known in the art. Alternatively, natural and unnatural a-am no acids of

formulas (16) andh;(drychitam lnénampmdcaylfgh@\mdlmrmh,dwén@dlcmydmfhnpb,oyl ng
th t hod of E , 1982: 104: 1737- 1739,
N Bote alvai v of Prptrps, Bhd ke s el e Sont S BieAtiRy <ol o o

benzyl oxazol i di §6d€sudhGismipRatic Indno) ahd\ditirBoy1iRSCiAs Hhokyl Bubsditited Mgakdragent
such as, for exanmpl e, carbonyl diimdazole_ in a solvent such as, for

exanpl e, tetrahy#iés b}’@ﬁx)ﬂﬂ'&aﬁ%%"?‘ﬂ%élk&{‘eda%(éﬁ?‘ds frRmAtis agigs, AiphasisrAnd
tenperature to ainfoﬂ{ag &@fmﬁpﬁe?&ua@ @Jchfsgﬁmhanemaé sulﬂ;&e g{&ghatté? bRbthede
conmpound of formula I's formed reaction wt P

di i sopr opyliSami desﬂﬁteahﬂulﬁcmmpbd»sphah I«ybraﬂlefdrmnplhoa)het@rrpound of formula R
1- Hal

dihydrogenphosphate, metaphosphate, pyrophosphate, chloride, bromide, iodide,
acetate, trifluoroacetate, propionate, caprylate, isobutyrate, oxalate, malonate,
succinate, suberate, sebacate, fumarate, maleate, mandelate, benzoate,
chlorobenzoate, methylbenzoate, dinitrobenzoate, phthalate, benzenesulfonate,
20 toluenesulfonate, phenylacetate, citrate, lactate, maleate, tartrate,
methanesulfonate, and the like. Also contemplated are salts of amino acids such as
arginate and the like and gluconate, galacturonate (see, for example, Berge S.M.
et al., “Pharmaceutical Salts,” J. of Pharma. Sci., 1977;66:1).
The acid addition salts of said basic compounds are prepared by contacting
25 the free base form with a sufficient amount of the desired acid to produce the salt
in the conventional manner. The free base form may be regenerated by contacting
the salt form with a base and isolating the free base in the conventional manner.
The free base forms differ from their respective salt forms somewhat in certain
physical properties such as solubility in polar solvents, but otherwise the salts are
30 equivalent to their respective free base for purposes of the present invention.
Pharmaceutically acceptable base addition salts are formed with metals or
amines, such as alkali and alkaline earth metals or organic amines. Examples of

metals used as cations are sodium, potassium, magnesium, calcium, and the like.



wherein R 1 and Hal are as defined above to afford a conpound of fornula (
13 ) as a mxture of diastereoners. T he diastereoners are separated using
chromat ogr aphy using an absorbent such as, for exanple, silica gel and the
like to 20 afford pure diastereomers. The pure di aster eondrJansiagy 2003t ed

wi th gaseous hydrogen chloride in a solvent such as dichl oronethane and the
li ke at aboutw%‘(??f bnperature to afford a conpound of for nul BC{/U§912273
wherein R 1 is as defined above. Reaction of a conpound of fornmula ( 14)

with a conpound of formula Ar S02ClL 25 whed®%in Ar is c3, | x | i wherein X
s -0, 29 Japyahiled 8PskitdbleUiAERHd N Ribenk e Biy1 R Gh R, Bhib or an
i nteger of 1 or 2, iZ‘ISI- mﬁergi an2 IS hydrlogen, gl kyl, R2’acyﬁ),p¥(%%9‘5e’

benzyl, -CHZ-, oholing; diethaldmniksOdit¢dahtXylhthim dthylanediamingef i ned above
(prepared by methodgl descri bed previouysly for prepali conmpound of
fornula (5) fronﬁ’e@‘é’fé%ﬁ?ﬂﬂn%Pn Bﬁ"r‘?‘gif’ﬁys(e%%%g’iaﬂ‘ﬂl% eb‘icitﬂgéglof a base such
as, for exanpl esplidrnabdiicaAians ansy AHasmb iSke,197768.150! vent mixture such as,
for exanple, tetrahydrofuran and water at about 10C to about room

t enper at ue t o af f or dhebassradditien salts ¢fsaichaciliq conpoungisare prepared bys as def i ned

1 S above. The qgxazqlidone chi.ral auxi|i . 1S renmpv .hydrolysis with a
base such as, fo?rﬁ%‘?%l qﬁ%?re‘f ?‘%‘%?%mm W%?S‘?ﬁé‘gng%m{mgﬁe %é?"cl\ér 3¢ Qol vent

m xture such asprddate theaalp irtthe domentionalaiatifieraTh@fieddcid foem heywer at ure to
afford a conpound of Fornmula Ie wherein Rl is as_defined above. Schene 4

shows the prepafégeneratedby£opating the salt fomy with ap acid and isejating:the frega¢id dviol ogy
f A G ap X : 4 - h
of Myers th onv%ﬁgg»?l?ﬁrgﬁﬁeg THeSHde ggldg)f%%?r’s dAfe gér? tli%{’x%(s)]?e-myé salt N€

enanti onmeri c pseudoep glyci nam onmu I'ts enanti oner
is added k0o a slfermsysonfewhat inicartain physicall propenties sudhi assoldbilisypr pbarisatviests, i n a

sol vent such as, for exanple, tetrahydrofutan at about -7. to afford an
O N Gt o o by gtherfiie TR St e SfvelieR e h8F rhe e e adid Sebeatrea oty
formula 25 R - Bhepresthifin®bmtidsl and Hal are as defined above to afford a

conmpound of formula (17) wherein R is as defined above having a high
degree of di ast er eos&letemniofthecomppygdsief)the preseptityantipnafaneyishin unselyatpd s

treated with a ?&%Oa'ﬂ%llois sBR:’a{ZH'fémé[ in%ngg hydrated forms. In general, the solvated

15 forms, including hydrated forms, are equivalent to unsolvated forms and are

b=

intended to be encompassed within the scope of the present invention.

Certain of the compounds of the present invention possess one or more
chiral centers and each center may exist in the R or S configuration. The present
invention includes all diastereomeric, enantiomeric, and epimeric forms as well as

20 the appropriate mixtures thereof. Additionally, the compounds of the present
invention may exist as geometric isomers. The present invention includes all cis,
trans, syn, anti, entgegen (E), and zusammen (Z) isomers as well as the
appropriate mixtures thereof.

A preferred compound of Formula I is

Lo l l
Ch X 302—1]1—~c|:ﬂ—coy I

R R

25

whereinn, X, R, R, and Y are as defined above.

Another preferred compound of Formula I is



30 wherein Ar is as defined above in the presence of a base such as, for
exanple, triethylamne and the like in a solvent such as, for exanple,

t et rahydrof uran/ water at about 10C to about roomtenperature to afford a
conpound of fornmula ( 18) 29 January 2003 w0 00l 06561 P€3Napuary2803 _ 4
wherein Ar and R ~ are as defined above. The chiral auxiliary is then
renoved by hydY@PYeES&! with a base such as, for exanple, aqueof§TASAYIAT3
hydr oxi de or wat er/ methanol m xtures at about reflux to afford a conpound
of Fornula If wherein Ar and R are as defffied above. Alter natively, the
hydrol ysis can be 5 carried o by refluxing an aqueous solution of a
conpound of formula ( 18) wifho ' naI base bei ng added. Conpounds of
formula R-Hal or R 1-Hal areg,eitler g@rcially available ' or can be

obt ai ned by net hods known i (1. 29 sagnﬁ\dy—zﬁcm 00! 0656t - 47
Scheme 1 O Hal (1) Hal = C, Br, | Na, Benzeng&, br laH THF OH

| ' CTNS99/ 12273 /| O O ( )n (2) PPA 80C yr pTSA bdhzeRe, reflex )n 0 (3) 29

January 2003 _ V&grgiln%qggéro-o?%n %ﬁpg%rrrgf F; and

Xis-O-,or
-CHp-.
5 Another preferred compound of Formula 1 is
()n: :x: : \soz——rf—?u——cm( I
R R!

wherein n is zero or an integer of 1;
X1s-0O-, 0or
-CH»-; and
10 R is hydrogen.

A more preferred compound of Formula I is

[ l l
Oy X SOz—ITI—-(‘JH—COY I

R R
wherein n is zero or an integer of 1;
X1is-0O-, or
15 -CHj-;
R is hydrogen; and
Y is OH.

A most preferred compound of Formula [ is

L] l: I
Gy X SO —If—(l:H-—COY I

2)
R RI

20 wherein n is zero or an integer of 1;



PCTNS99/ 12273 S03-DMF \ / S03H SOCI 2 r S02CL |Y~ ~ v CICHCHCL ( )~ ~ ()
| O(3) (4) 1 (5 ~1H\N'COH2 2 ~ (6) HNCOTEA THF-H20 2 2t-Bu (7) TEA,
CHZClZn\O"/\OI/ILNCI)ZHTFAIII~~O/~~N@§$£’§SIa R
CH2Cl2 Il 1) SOCI2 or (COCI)2 2) BzONH2 THE n( / \ OO | Ay z
(1~) p R Pd/BaS04 H2 MeOH THF | \ 0 O/ |1 ~N~CONHOH (1~ O TR R- Hal

DBU; CH3CN / WQOQ568 o / ~-N C02Bu~ (9) ORL TFA CH-ClZ 1 \ OREWY$9912273
SI~N~CO2H (1b) p Rl 29 January 2003 _ V\%é?OlOGSGl -49Schene 3 .

PCT/ US99/ 12273 O 1) CDI, THF BocHN~ ~ BocHM=CO2H N- -O L 2) ~ NaH, THF ~.-/
R -Hat (1~) HN ®Qi{13) oPh C12) Ph O O O' BocHN 1. Separate di astereoners

H2N N~O ArS02a” N~O ~/ TEA, THF/FHORL --~ 2. HC Rl 2 Ph (14) Ph OO
Ar SO2HN ~ - O Li OH €Hpwxanel H20 ~S02HN pH Ph (15) Rl (te) Ar (I | ~ x Ph
= phenyl R is hydrogen; and
Y is NHOH.
5 Particularly valuable in this embodiment of the invention is a compound

selected from the group consisting of:
(S) 3-Methyl-2-(6,7,8,9-tetrahydro-dibenzofuran-3-sulfonylamino)-butyric
acid;
(S) N-Hydroxy-3-methyl-2-(6,7,8,9-tetrahydro-dibenzofuran-
10 3-sulfonylamino)-butyramide;
(S) 4-Phenyl-2-(6,7,8,9-tetrahydro-dibenzofuran-3-sulfonylamino)-butyric
acid;
(S) 2-(6,7,8,9-Tetrahydro-dibenzofuran-3-sulfonylamino)-succinic acid;
(S) Phenyl-{(6,7,8,9-tetrahydro-dibenzofuran-3-sulfonylamino)]-acetic
15 acid;
(S) 2-(6,7,8,9-Tetrahydro-dibenzofuran-3-sulfonylamino)-
3-(3,4,4-trimethyl-2,5-dioxo-imidazolidin-1-yl)-propionic acid;
(S) 3-(1,3-Dioxo-1,3-dihydro-isoindol-2-yl)-2-(6,7,8,9-tetrahydro-
dibenzofuran-3-sulfonylamino)-propionic acid;
20 (S) 2-(6,7,8,9-Tetrahydro-dibenzofuran-3-sulfonylamino)-
4-(3,4,4-trimethyl-2,5-dioxo-imidazolidin-1-yl)-butyric acid;
(S) 2-(6,7,8,9-Tetrahydro-dibenzofuran-3-sulfonylamino)-
5-(3,4,4-trimethyl-2,5-dioxo-imidazolidin-1-yl)-pentanoic acid;
(S) 5-Phenyl-2-(6,7,8,9-tetrahydro-dibenzofuran-3-sulfonylamino)-
25 pentanoic acid;
(S) 4-Phenylmethanesulfinyl-2-(6,7,8,9-tetrahydro-dibenzofuran-
3-sulfonylamino)-butyric acid;
(S) 4-(1,3-Dioxo-1,3-dihydro-isoindol-2-yl)-2-(6,7,8,9-tetrahydro-
dibenzofuran-3-sulfonylamino)-butyric acid;
30 (S) 5-(1,3-Dioxo-1,3-dihydro-isoindol-2-yl)-2-(6,7,8,9-tetrahydro-

dibenzofuran-3-sulfonylamino)-pentanoic acid;



29 January 2003 WO 00l 06561 PCTNS99112273 -50 Schene 4 ~3 O~ CH3 O ) LDA

Lidh ~2) RRH~_OHCB HCHB R (I~ (1~ CH3 OOHTEA THFIHO~ 1 _
NHSAr H~ Al -S~N~---C02H 2 ~ N "' |l reflux ORI C]—ICHSR#?ﬁ)é I h0~ The
compounds of the present invention can be prepared and adfYh® aty200% 19

in.a wide variety of oral and parenteral dosage forns. Thus, the conpounds
of the presentVQ#$h&li on can be administered by injection, th&CTU$II2273

i ntravenously, intranuscul arly, intracutaneously, subcutaneously)

i ntraduodenal |y, or intraperitoneally. Al s8% the conmpounds of the present
invention can be adm @i stwred Ny 4 Ale eTaIPE RI ' asal 1y.
Additionally, the co%gérﬁgﬁgf?{%ég’gﬁg@ﬁ?& %‘@gnoﬁgﬁgﬁlf%@%‘éﬁgﬂi stered
transderrnal | y. Hekawdit bcibe obvi ous to those skilled in the art that the
foll owi ng dosage for conprj as the acgtive_conponent, either a
conmpound of Fornul a Ir?éb?3%“&9g@s@%ﬁﬁF‘Fﬂj‘yngé&‘i?ﬁ@er%q%sP OIH&@B?)abI e salt
of a conpound theF%BWa%id;- For preparing pharnaceutical conpositions from
t he conpounds of the 15 present invention, pharmaceutically acceptable
carriers can be eit hdS) 8dhenyled-(6,7,8,itetrahgdto-dibéngofurmr-sulfenylamiso)-ncl ude
powders, tablets ills,.capsules, cachets, suppositories, and dispersible
granul es. A sol i%‘a@‘aﬁﬁ"é‘?ﬂ can be one or nore substances which may al so act
as diluents, flavoring)agerhdsulfaployPl(b7D, S tetftalifdrbdthsofuatispendi ng agents,
bi nders, preservatives, tablet disintegrating agents, or an encapsul ating
material . 29 Jamimylanio®-wymoasbsGL - 51 PCTI US9911 2273 In powders, the
carrier is a finely digyiC | ' 15S.d 11 €313 e finely

di vi ded active corrpoﬁ(gm‘ Cﬁ\qﬂﬁﬁ acgqg%{{l!fg@ezsgé??’getg%%l ng)ncgmr&?fs&iraﬁ xed with
the carri @0 havihgulfdnglandneslaync dvididi ng properties in suitable proportions

and conpacted in the 5 and sj ired. The.powders and tablets
preferably contain fr@Br?gfed'lzyli@?%i’g'gérg?%mx%a}&‘fdr?ﬁ&%%%“ conpound.

Sui tabl e carri erfs@fdhyRaASShitficaRiBonat e, magnesi um stearate, talc, sugar,
| act ose, pectin, dextrin, starch lg\e&l‘ati n, tragacanth, nethylcellul ose,

sodi um car boxynet hy! oS B_t(ﬂHfb_inla?-Y (e & Pteyrahpidro-dibragefulad- but t er, and the
li ke. The term ﬂglﬁﬁo%g%igé‘mﬂgﬁiohﬂtagﬁded to include the formul ati on of the

active conmpound W ncap I'ng naterial as a carrier providing a
capsul e i A5whi ch t he (83 #i(VH-IndolpByigy2t(6,48,9-hetahydvotdibenzofataner carriers, is

surrounded by a carrier, which is thus in association with it. Simlarly,
cachets and | oze%‘é‘élgo“é(ia@‘\fl‘\%éti"ﬁgé‘ba.c‘é;abl ets, powders, capsules, pills,

cachets, and | oz_engesﬁ:sqgr(]11]5],,9@_.3@9.@-@@,gz,gjtétghwgﬁ,a(gsenfzgﬁ,m_s_ui table for
oral adm nistration. For preparing suppositories, a |ow nelting wax, such

as a nixture of I-aeifgpylaminolpeptaspicasidhor cocoa butter, is first nelted and
(he s Sommenent 61 RORAS hTRgERS sl DY 111170
20 3-sulfonylamino)-hexanoic acid;
(S) 7-(1H-Indol-3-yl)-2-(6,7,8,9-tetrahydro-dibenzofuran-
3-sulfonylamino)-heptanoic acid;
(S) 8-(1H-Indol-3-yl)-2-(6,7,8,9-tetrahydro-dibenzofuran-
3-sulfonylamino)-octanoic acid;
25 (S) 2-(2,3-Dihydro-1H-8-oxa-cyclopentalajindene-6-sulfonylamino)-
3-methyl-butyric acid;
(S) 3-Methyl-2-(6,7,8,9-tetrahydro-5H-10-o0xa-benzof[a]azulene-
2-sulfonylamino)-butyric acid;
(S) N-Hydroxy-4-phenyl-2-(6,7,8,9-tetrahydro-dibenzofuran-
30 3-sulfonylamino)-butyramide;
(S) N-Hydroxy-3-(6,7,8,9-tetrahydro-dibenzofuran-3-sulfonylamino)-

succinamic acid;



is then poured into convenient sized nolds, allowed to cool, and thereby to
20 solidify. Liquid form preparations include solutions, suspensions, and
~enul sions, for exanple, water or water propylene glycol sglutions gfor
parenteral injection, liquid preparations can be fornul at IWaRh L3 on i n
aqueous polyethxlene gl ycol solution. 25 Aqueous sol utions suitable for
orat use can“¥ éﬂared by di ssolving the active conponent i BFETARR9M 2243 o
addi ng suitable colorants, flavors, stabilizing, and thickening agents as
desired. Aqueous suspensions suitable for38ral use can be made by
di spersing the finelg)iMiQ@dy2CicHel-2-061P8BaREkalyard BitRhzobilah- Vi sCOUS
material, such as natural " or %0 synthetic guns, resins, nethylcellul ose,
sodi um car boxy nsuifdnylanind)earetamudel ot her wel | - known suspendi ng agents. Al so

i ncluded are solid f r ratj ich.are i ntgended tQ be converted,
shortly before use, @éﬂ'ﬁﬁ&ﬁ%gy 6&%?3%’5’?‘5?506626?8 doid 1S“§%?W'§?}'ati on.
29 January 200%.m,a%%ﬁﬁl_zgcaibu§9ﬁ{dmmﬁ]-1@g-l§u§ibni¢,még d forns include

sol utions, suspensions, and enul sions. These preparations nay contain, in
addi tion $o the acti®3dd3pBiezarl,3-ddwdiodsindols2- Bydrexyrvi | i zers, buffers,
artificial and 4 B }Pﬁ%_ fHias 364, 1S e d Rl SShsi .sol ubi i zing
agents, and theilfél’z’g?i>J t§§ e %ﬁg{eﬁn%aocel?tﬁi ca g??‘g’é’é'{r@r"?‘gﬁ I'S [phr:’eferabl y in
unit dosage foam | n(S) deHydxy2-(6ik8 frtamhydivrdibenzefusarbdlisulfoledamindp uni t

doses containin rapria antities of the active, conponent. The unit
dosage form cangﬁl:gﬁ)'g"ﬁ&ﬂ‘é'&'gdsg%%‘ﬁéfpgﬁ%ﬁ}“'i'P(B’ cont ai ni ng discrete
quantities of prepar@)bqs,7&oquatydeaitRhiRfurhf Bl Rlfonylamiyl es, and powders
in vials or anpoules. Also, the unit 10 dosage formtcan be a capsul e,

tabl et, d@chet ,5-6}.44drimetw]2i5sdipxo-imidazalidig hrybepentanoigmsidhydrexyemiderber of
any of these in packaged,form I Y LG neat .in a unit
dose preparation my@gdp\}’zfgil%(%?’gb?gﬁléggs}wghy?ﬁr%%nn?’%w%%tSgl?%@&% %09 preferably
10 ng to 100 nopemtdoichiciPhgdvoxyamigarti cul ar application and the potency of
the active conponent, The conposition i.f desired, also contain

S5 can
ot her conpati bl e the?Sé%Hﬂ’f’@"&ﬁeﬁ’hﬂ‘ﬂm;ﬂﬁ‘"%@’%’@d@ﬂe&ﬂ’é@%d@gents for the
treat ment of W&i%bri%o?urﬁ&-b%ﬁ?ﬁﬁﬁm%ﬁ%ﬁ ig&.otic plaque rupture, aortic
al et t ’

aneurism heart ure, t 'ventricular di'lation) restenosis, periodontal
di sease, 16orneal ul cé)dt(l daDiaxpdal-diwdrogikoindelsyl)}debydroxyd ul cers, wound

heal i ng, cancer,, ,jgfJ tion,..pai arthed tis. .2 eoporosi s, renal
di sease, or ot h%'ﬂé’Z&%Wo'ng%ﬁq é’%ﬁué)frogyl%fné%):}é’g?%ma@%endent upon
tissue invasion by |@ykqq)d-bioxod3-ditlyaro-issihdold-giy-2ni6gr Biditagahgalol s, acute
and chroni ¢ neurodegenerative disorders incl uéii ng stroke, head traunm,
spi nal cord i nj dibgnzofgranrdisytfpndaginod-penian pyfRrYamideer al scl erosi s,
cerebral anyl oi d an9@ras@émyn-ﬁké?$s,q?@&kwa?&aibéniymﬂ.%esumdﬂwnw)pn' S

di sease, prion 25 di S€ases, nyasthenia gravis, and Duchenne's nuscul ar
dystroph®0 t he beoapoigadd hytirdxyamedlej n t he pharmaceuti cal nethods of the

invention are adm ni d i) tial, dgsage .of abo o about 100
ng per kil ogram dai I&%ﬁlf&ﬁ#gggeﬁ %&ﬁ*&'gr%'gﬁ’g 'aﬁ’i‘j' 0{12]51:1%%5)&-,[ 75 my per
kil ogram i s pr ehé&jdiib acldBydiogpafide; however, may be varied dependi ng upon
the requirenents of the patient, the 30 severity of the condition being

treated, and the conf®drRheny-2rip.889-siraydrodibenzafiranidosntfonylemingdr oper
dosage for a pa§£&§#£§£dﬁk&%%*ﬂg§g s within the skill of the art.
n Itrate

Generally, treaftne I's i Wwith smaller dosages which are | ess than
t he opti @3m dose of (S)d-Bemybsulfahyl-Nibydraxy-24(6,7i8 :tetrabydre-dibenzoforapased by
smal | 29 Janugré 20)83 _\/\O)BOI 06561 PCTNS99/12273 -53 increnents until the
opti mum ef fect oOEPI{#RING)-PUNIAMNGSce i s reached. For conveni ence, the
total daily dosage Eodd byl -l i i.ng the
day i 1 destred. The TOM yRioky B RARTLRIET 80 Bl Rttt

i nventors' pr ef sndonylebino}tbutyramide;epari ng t he conpounds of the invention.

(S) N-Hydroxy-4-phenylmethanesulfonyl-2-(6,7,8,9-tetrahydro-
30 dibenzofuran-3-sulfonylamino)-butyramide;
(S) N-Hydroxy-3-(1H-indol-3-yl)-2-(6,7,8,9-tetrahydro-dibenzofuran-

3-sulfonylamino)-propionamide;



EXAMPLE 1 (R

3-Met hyl -2-(6.7.8,9-tetrahyrdro-di benzof uran- 3-sul fon~rl am nol -butyric acid

. Step (a) Preparation of 6,7,8,9-Tetrahydro-di benzof uran- 3: gglfomé id To
a solution of tetrahydrodi benzofuran (4 g, 0.023 nol) in é PB3ne 10
(50 nm.) was added, in one portion, sulfur dioxide-DVF conpl ex . 039
mol ) - The reacYP8Y%Hht ure was refl uxed for 14 hours, cool ed, 6%99”2273
concentrated in vacuo. The resulting crude | iquid was dissol ved in warm

di et hyl ether/ethanol yielding a precipi t aPé-on cool i ng. The solid was

collected by filtrati ga,N. L uo to

gS(}N F&Q-M{lfmuﬂbﬁﬁ?}') 2- @Wﬁt) B @Rdel- Hﬁ’gﬁg%%q

glve the title conpou as'a pink solid 3) b

7.9 (s, 1 H, 7. 3-sgfonylarhino)-butgragide;1 H) , 28(m 2H), 2.6 (m 2H) 2.0-Z

ARGIRER Py dr o ai B HERRELY Bk ot p-tershyproglibenzofuran-
6,7, 8, 9- Tetrahydgnz,difb@mﬁju pémﬁm&mcjd) dio)@qhﬁaf(,z 1 g, 83 mol) was 20

suspended in thionyl chloride ( tirred at roomtenperature for 6

hours. TheJsol ution \A@%@ﬁk%ﬁ"f%ﬂ@ﬁz (%7 &adﬁbah)’éﬁ’ddlbwoﬁewl ting liquid was
taken up in ethyk, ;%ﬂ YRS h& rine, and dried over

magnesi um sul fate %ﬁ'& 0ent V\g(szw%:‘gn gﬁ)%(?&?dg to dryness, and the crude
product was triturat eSVi-¢IH-ndalbdvyl)@b, I;S;DMelmhgdrobt}ébérizbﬁrmt-i on to give the
squonyI chlorid sfatan I|d 25 gxg .~ HNWR (CDCl 3) 8 8.0 (s,
1H, 7.8 (d, 1 5“93%3‘?’&0 c%ﬂmcza lfﬂf 5.6 (m 2H), 1.9-1.7 (m 4H)
ppm 29 January 200%) 0 190166 PO 942 dro-diersbflad.C) Preparat i on
of IR) 3- Met hyl - 2- gs)\é% tetra%\% ro di’benzof 3r§n S‘su ﬁgnyl am no) - butyric
aci d, tertmoutyl 3esytfemylaroma)'9@mm1¢mdbydrex»a:mdﬁ,l ne, tert-butyl ester (0.13

O Lo ) L B ISk RS B Re aviaming oo

temperature 6, 7, 8i-Rydrety-methyd-bdiymidef ur an 3-sul fonyl chloride (0.20 g,
0.74 mml ). The reactign

t t t for 14
hours, followed by th€) é‘&'%ﬁf"ggt3o‘r‘°‘§ajhi&®2%&dﬂf yd?ﬂm geﬁste{agngrgt h§|r

acetate ( 10 nl) ber-lgafa ShLEARLCURBAASmINRS bagPRtial.ed and washed with brine,
dried (MgS04), and concentrat ed t'o drynesS to give the title conpound as a

'~ 10 whitl® solid (0. @Wemw -(6,1,81Nrraliydned ®pnBthiophens-3-sulfepylamino)( d, 1
H, 7.5 (d, 1H)bt5c§]9 3.6 (dd, | H, 2.8 (m 2H, 2.6 (m 2H)),
2.0 (m 1H), 1.9 1VEcp 11(s 9H), 1.0 (d, 3H), 0.8 (d, 3H ppm
Step (d) Preparation cs)xmu@t-mﬂﬂﬁmﬂﬂﬁsgt&raﬁyamtsmhyxdmldabenzofuran15
3-sul fonyl am no?- @g&{rrl aC| d To, a solution of anisole (0.062 g, 0.57
mml) in trifluof laF’E“ H’L) stirred at roomtenperature was added
(R 3-methyl-2-(6,7,8 ﬁiﬂién?hy-@s wd 9%{?&}%% ame&o‘émbﬁrenmamﬂaﬁ}laﬂamoyﬂ c
acid, tert-butyl ester 0. 23 Hydrol ysi s of the ‘ester was
corrpl et ed 4% 4  hduwsc agid; whi ch t| rre the aC| di c sol uti on 20 was poured over
ice, and the resultin I f|| Qi cake
was dried in vacuo, ﬁotlgquw?% 9’\?bdst%{r}e ry s? 403% i '?‘Qﬁ% Exan /eut%ryﬁ
acetate to yiel daadpream col ored powder (0 12 g, 719 ; np 167-169C. 1 HNWR

(B0 710 i Sy ool Satd b %0 (55

25 0.8 (d, 3H peMonyhnindftit@hmideln | ar to that described in Exarrpl e 1, the
f ol I oW ng conpounds were epar ed: 29 January 2003 WO 00l 06561
PCTNS99/ 12573 - 55 EXA(\SQMEQUd(ogy- 3-methyl-2-(6,7,8 9-tetrahydro-d1benzoth|ophene—3-

3-Methyl -2-(6,7 enzof uran- 3-sul fonyiam no)-bu 'c acid; np
162- 16SC. HNNR%?I?B%%R@Y@JE@%% , 7.7 (d, 1 H, 7.5 (d, 1 H, 51
(d, 1 H, 3 8 (dd, | &), Nayar&y(Mefhwz<Q nfethy6, 28 B-tetrahydiors Hichtbazole 8- 1. 8

(m 4H), 0.9 (d, 3H),. 0.8 (d, 3I-n ppm EXAMPLE 3 (S)
2-(6.7,8,9-Tet raﬁ‘}lg‘?‘wla&?%@%'ﬁﬁ" » 3-sul fonyl ami no~succinic acid; ,

(S) N-Hydroxy-4-phenyl-2-(6,7,8,9-tetrahydro-dibenzothiophene-3-

30 sulfonylamino)-butyramide;
(S) 3-Methyl-2-(6,7,8,9-tetrahydro-5H-fluorene-2-sulfonylamino)-butyric

acid;



np 1?6-179C. 10 1 HNMR (CDC13/DMSO-d6) b 7.8 (s) 1 H), 7.6 (d, 1 H), 7.4
(d, 1 H, 59(d, I H, 3.9 (m 1H, 2.9-2.5 (m 7H), 1917(m 4H) ppm
~In a manner simlar to that described in Exarrple 1 but replacing D-valine,
tern-butyl ester with L-honophenyl al ani ne, methyl ester agﬂj January 2004y pasic

hydrol ysis of the ester noiety, the foll ow ng conpound was precpared 15 '
EXAVPLE 4 (S)WO 00/06561 T/US99/12273

4- Phen~r| -2- (6. ?, 8, 9-t et rahydr o-di benzofure&n 3-sul fonyl am no)-butLrric
acid;rrp1b71690 1HNI\/R(CD013)879( 1H, 7.7 (d, 1 H, 7.5 (d, 1
H, 7.2 {m 3H, 7. 1(5?@4 H%;h*}oxy@-%cﬁm-zﬂ(siﬁswet&wm 5H-fihoreg€2Usi ng the

procedure of Exa t he follow ng conpounds of Fornula | are prepared:
EXAMPLE 5 (S) - Pt nylammo) -butyramide;

125(36 ( ;) 8, 9-tetrahydrond) DRAGRIYLRY, S0 396 ABLNBukar s ShiSny B0 BN E ©

S- Phenyl - 2- (6, 7adid9-t et r ahydr o- di benzof ur an- 3- sul f onyl am no) pent anoic acid

29 January 2003 _ WD 001 06561 PCTNS99/ 12273 - 56EXAMPLE 7 1£u
2-(2,3-DiRydro-1 (R) N-Hydroxy-3-methyl-2-(6,7,8,9-tetrahydro-dibenzofuran-

H 8- oxa- cycl Opeﬁ‘tsﬁif@ﬁ)}l&ﬂﬁﬁ?bﬁty%nﬁémyl am no) - 3-net hyl butyri c aci d EXAMPLE 8
5 (9

3- Met hyl - 2- (6. 7. 8, 9- (R 4-Bhemyl-2-(6/%:8| D-tatvahy drordibsrabfuran- e féhy bmifi@)ryitaid nol bu
tyric acid EXAMPLE 9 (9S)

N- Hydr oxv- 4- phefiy}f> 2- (6, 7, 8. 9- t et r ahydr o- di benzof ur an- 3- sul f onyl ani no) but vr

am de 10 EXAMPLE 10 (92 'Ni’7‘,’8@E'Péﬁéh?’dro-dlbenzofuran-}sulfonylammo) -succinic acid;
~6, 7, 8. 9-t et rahydr o- di benzof ur an- 3-sul f o nyl am no) - succi nam ¢ aci d EXAMPLE

11 (R) 4-Whenyl - 2- ( 6(R) Bhepyt-K6 ﬂaﬂﬂrmtr@hrﬂrb@mmm%adwnﬂbwm@hﬁmc butyric
acid 15 EXAMPLE_12 (R

2-(6,7,8,9- Tetra‘f‘ny’dro di benzof ur an- 3- sul f onyl am no) - succi ni ¢ aci d EXAMPLE
13 (R) 2-(2.3-D hydr R)2-(6,7,8,9-Tetrahydro-dibenzofuran-3-sulfonylamino)-

H- 8- oxa-cycl o enta a~i ndene- 6- sul f qny 0?-3-net hvl butvric acid 20
EXAMPLE li Rg) (44 tnmelgyl-2 S-d%xogmukazohé]m- 1-yl)-propionic actid

G- et hyl - 2- (6, 7. 5’591?@” DSBSt LRS- RRRO IS, FRY- EMaRSY! ami o) - bu

3- Met hyl -1 (6, 7d®cgzqfemne}1§tdfooylanmm)mmomphexde 3-sul fonyl ami no) - butyric 25
acid (R) 2-(6,7,8,9-Tetrahydro-dibenzofuran-3-suifonylamino)-
4-(3,4,4-trimethyl-2,5-dioxo-imidazolidin-1-yl)-butyric acid;
(R) 2-(6,7,8,9-Tetrahydro-dibenzofuran-3-sulfonylamino)-
5-(3,4,4-trimethyl-2,5-dioxo-imidazolidin- 1-yl)-pentanoic acid;
20 (R) 5-Phenyl-2-(6,7,8,9-tetrahydro-dibenzofuran-3-sulfonylamino)-
pentanoic acid;
(R) 4-Phenyimethanesulfinyl-2-(6,7,8,9-tetrahydro-dibenzofuran-
3-sulfonylamino)-butyric acid,
(R) 4-(1,3-Dioxo-1,3-dihydro-isoindol-2-yl)-2-(6,7,8,9-tetrahydro-
25 dibenzofuran-3-sulfonylamino)-butyric acid;
(R) 5-(1,3-Dioxo-1,3-dihydro-isoindol-2-yl)-2-(6,7,8,9-tetrahydro-
dibenzofuran-3-sulfonylamino)-pentanoic acid;
(R) 6-Phenyl-2-(6,7,8,9-tetrahydro-dibenzofuran-3-sulfonylamino)-
hexanoic acid;
30 (R) 7-Phenyl-2-(6,7,8,9-tetrahydro-dibenzofuran-3-sulfonylamino)-
heptanoic acid;
(R) 8-Phenyl-2-(6,7,8,9-tetrahydro-dibenzofuran-3-sulfonylamino)-

octanoic acid;



29 January 2003 WD 00/ 06561 PCTNS99/ 12273 -57 EXAMPLE 16 (S)

3-Met hyl -2-(9-nethyl -6. 7. 8, 9-t et rahydr o- SH car bazol e- 2- sul f onyl am no)
butyric acid EXAMPLE 17 5 (S)

4- Phenyl - 2- (6. 7, 8, 9- t et r ahydr o- SH- f | uor ene- 2- sul f on~ani nof? BARYATY 2003 4
EXAMPLE 18 (S)

3- Met hyl - 2- (6 WO ®/08561et r abydr o- ~H- f | uor ene- 2- sul f onyl am no) - bREFUEIAE?E
GENERAL PROCEDURE FOR PREPARI NG HYDROXAM C ACI DS OF FORMULA | (Y = NHOH) 10
Step (a) Pt~paration of O Benzyl hydroxyl amd¥re derivative To a solution of

the acid chloride of é | b4 <6fg & 1 = in
tetrahydrofuran is aéﬁéﬁ%{h\?ﬁ%éﬁtﬁ@?g%g,sd%zgﬂ%ﬁgynti]e%o;ﬁd%? am ne (the acid
chl oride is pregasifbnfiamind)mtyeieracelpondi ng acid and thionyl chloride or
oxaiyl chloride). The m xture ig stirred.aj rogmt erature_for 24 hours.
The 1 S reaction mi xt8 ézi’ﬁ'gnﬁmeﬁlaeﬁ%eﬁ%{%ﬁ%tﬁ&@r ipenzefwpnang et hy|
acetate. The | ayggifalRmis)dufietcafid the ethyl acetate solution is washed
with water and }éﬁug(? gver magnesi Sm sulfate. After filtration, the crude

solid is t¥iturated WR)HA-Beaxpswfanyha-(6,78,%tetahyidrordibendofatans col | ect ed by
filtration. Ste Preparation of, Hydroxam c Acid of Fornmula I (Y = :
NHOH, ~ 20 To a géétﬂ%op&qn@rfo)f b’"ﬁragbq:lct fromStep (a) in

met hanol / t et r ahydr of yraB-(1 H-Indslsdypaloans oetaRydio/dibbiySiutahat €. The sol ution
i s exposed to hydr ofgen gas either at  atnospheric pressure under a ball oon

or at 50 pounds Jpatfosylamino)inieMonipgafi i n a Pan apparatus. After hydrogen
t ake | | et t st i fol dct. - { d trated
uptake i s conpl ete) ﬁg?ﬁ' ﬁ-lHHcﬂ.—‘:‘-ﬁl& _g: (Ig:-,e,ngég_q?}[&ng(gggﬁb&%m;ﬁ_ and concentrate

in vacuo to afford t roxanc e general procedure for
pr epar i nglhydr oxdasdlfonglaimiiso)ebmsyaicidoel] above, the foll owi ng hydroxam c acids

of For s 1 a1 P eRg 81,73 2511465, E9 e  ARASSERA, PCTI USRO1 12273

N Z~dr oxy- 3- met ydiifn{Bmind3-penfafbit abdr 0- di benzof ur an- 3- sul f onyl am no) but yr
am de EXAMPLE 20 5 ~S) N roxv-4

phenyl - 2- (6, 7. 8. 9- t et(Rahy 8 dndolifen) 3 (G7:8:9-tahydrordybeandfuanbut Yr ani de
EXAMPLE 21 (S) 3 o160 inQ)-hexanoic acid;
N- Hydr oxy- 2- uhen f-g’- (lgm?n@lﬁ e rachy’dr o- di benzof ur an- 3- sul f onyl am no~
acet am del10 EXAMPLE (RY7+8H-Indol-3-yl)-2-(6,7,8,9-tetrahydro-dibenzofuran-
N- Hydr ox~r-2-(6, 7, 8,9-tetrahvdro-di benzof uran- 3-sul fonyl am no)-3-(3,4.4trim
et hyl - 2, 5-di oxo-%'?Hﬁﬁ’&i‘Gm‘?ﬁ%H'-eEt-aW‘f-af)ﬁ%opi onami de EXAMPLE 23

(R) 8-(1H-Indol-3-yl)-2-(6,7,8,9-tetrahydro-dibenzofuran-

3-sulfonylamino)-octanoic acid;
(R) 2-(2,3-Dihydro-1H-8-oxa-cyclopenta[a]indene-6-sulfonylamino)-
20 3-methyl-butyric acid;
(R) 3-Methyl-2-(6,7,8,9-tetrahydro-5SH-10-oxa-benzofajazulene-
2-sulfonylamino)-butyric acid;
(R) N-Hydroxy-4-phenyl-2-(6,7,8,9-tetrahydro-dibenzofuran-
3-sulfonylamino)-butyramide;
25 (R) N-Hydroxy-3-(6,7,8,9-tetrahydro-dibenzofuran-3-sulfonylamino)-
succinamic acid;
(R) N-Hydroxy-2-phenyl-2-(6,7,8,9-tetrahydro-dibenzofuran-
3-sulfonylamino)-acetamide;
(R) N-Hydroxy-2-(6,7,8,9-tetrahydro-dibenzofuran-3-sulfonylamino)-
30 3-(3,4,4-trimethyl-2,5-dioxo-imidazolidin-1-yl)-propionamide;
(R) 3-(1,3-Dioxo-1,3-dihydro-isoindol-2-yl)-N-hydroxy-
2-(6,7,8,9-tetrahydro-dibenzofuran-3-sulfonylamino)-propionamide;



(S) 3-(1, 3-Di oxo-1. 3-di hydro-i soi ndol - 2-yl ) - N-h~dr oxy- 2
6. 7.8,9-tetrahydrol5 di benzof uran- 3-sul f onyl am no) - pr opi onam de EXAMPLE 24
~S 5-Phenyl - 2- (6, 7, 8, 9-t etr ahydr o- di benzof ur an- 3- sul f onyl am no) - pent anoi ¢

aci d hydroxyam de EXAMPLE 25 20 ~ ) N-Hydroxy-3-( 1 29 January 2003
H i ndol - 3-yl) - %&g) 7,8, 9-tetrah dro-di benzof uran3-sul fon~nol pro i onam de
EXAVPLE 26 ( SWOBASIN hydro- 1 $99/12273

H 8- oxa- cycl opent a( a] i ndene- 6- sul f onyl am ng N- hydr oxy3- net hyl - bu am de
29 January 2003 WD 00/ 06561 PCTNS99I 12273 6‘9 EXAMPLE 27 (S)

N Hydr oxy- 3- et hyl - 2. (0N o 6o Midirafsrb ibRidoReI sk gy 25Ul f ony

| am no) - but yr am de

( SAN- Hydr oxy- 4- ph@ufyf-tdmedylz?.§:dioxeimidagotidin- Gid)fbusamside; 2- sul f onyl ani no) but
vram de EXAMPLE 29

N- Hydr oxy- 3- met hyl - ﬂ{%z’ﬁg B2-d sty fibenzefprap 3rsulfenyaminod o nyi ani no) but yra
m de 10 EXAMPLE 533 4 E\’Jmmethyl-?_,S dioxo-imidazolidin-1-yl)-pentanoic acid hydroxyamide;

N- Hydr oxy- 3- et hyl - &SS 7.8, 9-tetrahydro-di benzof uran- 3- sul f onyl am no) but yr
am de EXAMPLE 31 (R ( BYly2-(6.7,8,9-tetrahydro-dibenzofuran-3-sulfonylamino)-

phenyl -2-(6,7,8 of uran-3-sul fonyl am no)l S butyram de
D AVPLE 39 R- &nﬁﬁ&fc%@m{)@rﬂy%ﬂfe

N- Hydr oxy- 2- phenyl - 2-(R§ NFHgdroxy-dt plehyldrethane dubfiryd-2e(6 18, 3-tettahiydwav | ami no) acet a
m de EXAMPLE 33 20 . .
N- Hydr oxy- 2- (6, #@"%%ﬁ"r‘%ﬁ%‘ﬁ'lﬂ?‘ﬂ%gﬁym#ﬂ sul fonyl ami nol -3- (3, 4, 4tri e

thyl - 2, 5- di oxo-i ni daz)isdiin- @roXb)rpamREma&hé& hiaragy-(R) 3- (
1, 3- Di oxo- 1, 3-di hydr o-i soi ndol - 2-yl) ~dr o~- 2-{( 7.8s0- t et r ahydr odi benzof

ur an- 8- sul® ony| 26689 waydraxdibgezofuray 3 3uHonylgmmopbupntide;0656 1

PCTNS99112273 - 60

5- Phenyl -2-(6, 7. 8. 965 écsilﬁ&éllb%ﬁ'zh rl?F'zsi(Hn%OI 2u¥l? 2#3917 (b te“jahagnt anoi c acid
hydr oxyani de EXN&%EoBﬁarﬁ}(sﬁllfoNdﬂyxdbpwnﬁm(damd hydroxyamide;
Hindol-3-yl)-2-(6,7.8,.9-tetrah di benzof ur an3-sul f ony] am no r opi onam
de EXAI\/PLEy3)7 (R§ 2. ((§)§ lﬂ]eﬁw zﬁdlgﬁ_tgtr%];ygr ibenzofuran-3 -su}/fonylamm)o)-p P

~~cl opent af al i nd&ggﬁ(ﬁé sik 59&)6;(%139’) N-h droxye
15 (R) 7-Phenyl-2-(6,7,8,9-tetrahydro-dibenzofuran-3-sulfonylamino)-
heptanoic acid hy&roxyamidc;
(R) 8-Phenyl-2-(6,7,8,9-tetrahydro-dibenzofuran-3-sulfonylamino)-
octanoic acid hydroxyamide;
(R) 4-Benzylsulfanyl-N-hydroxy-2-(6,7,8,9-tetrahydro-dibenzofuran-
20 3-sulfonylamino)-butyramide;
(R) N-Hydroxy-4-phenylsulfamoyl-2-(6,7,8,9-tetrahydro-dibenzofuran-
3-sulfonylamino)-butyramide;
(R) N-Hydroxy-4-phenylmethanesulfonyl-2-(6,7,8,9-tetrahydro-
dibenzofuran-3-sulfonylamino)-butyramide;
25 (R) N-Hydroxy-3-(1H-indol-3-yl)-2-(6,7,8,9-tetrahydro-dibenzofuran-
3-sulfonylamino)-propionamide;
(R) N-Hydroxy-4-(1H-indol-3-yl)-2-(6,7,8,9-tetrahydro-dibenzofuran-
3-sulfonylamino)-butyramide;
(R) 5-(1H-Indol-3-yl)-2-(6,7,8,9-tetrahydro-dibenzofuran-
30 3-sulfonylamino)-pentanoic acid hydroxyamide;
(R) 6-(1H-Indol-3-yl)-2-(6,7,8,9-tetrahydro-dibenzofuran-

3-sulfonylamino)-hexanoic acid hydroxyamide;




3-net hyl - butyram de 10 EXAMPLE 38

~soxy- 3-net hyl - 2~6. 7. 8, 9-t et r ahydr o- SH 10- oxa- benzof al azul ene- 2sul f onyl am n
ol - butyram de EXAMPLE 39 (R)

N- Hydr oxy- 4- uhenyl - 2- (6. 7, 8, 9- t et r ahydr o- SH-f | uor ene- 2- suf9 danuary 28035 py

, ram de EXAMPLE 40 (R)

N-Hydroxy 3- mYMYNA6361(h 7. 8 9-t et rahydr o- SH-f | uor ene- 2- sul f onFFRSHENZBT ~r
am de 29 January 2003 WD 00/06561 -61CLAIMS | . A corrpound of Formula |
PCT/ US99/ 12273 () ! ~/ S02 i -(CH2)D i Fé%CHZ)L COY 1 n XRR wherein n

is zero or an int eger(Rj)f;(iﬂgﬁd‘g,}y]&%%)ﬁg@w"% dmg{,@,@?fm;el npis zero or

an integer of 1 or 2, drogen, alky R2 acyl, or 10
benzyl, -CH2-, dFSMfOﬁylmnﬁ)msptIaydpegélhydla)b(kgml,dehydroxyal kyl, al koxyal kyl ,

trifl t hyl , I I | k IkIth | kyl ,
alr Ikyl SSI? Imralyl )a/u kyI ZI‘IE?IE’%III%II?I-HI-E;IF% @‘%I’II@&I‘I@@I X‘iﬂ’ al a)r/n noiatloﬁyl Y

di al kyl am noal ky?,LsuliUnﬁlhIﬁhidq-lola&halzIaeﬂaiyﬂbdx,yamnd%9 January 2003 WO 00/ 06561
PCT/ US99/ 12273

- 62- N- phenyl al kyl pi péR3Zi(dRikydrontdi-BroxeichelapsajalalindenersrsyHonyiemimeky | |, pi per i

di noal kyl , 5pyrr qk i di 1k Kk gr?ﬁlnﬁ Kyl pi peridinoal kyl , pyridyl al kyl, t hi eny
| al kyi, qui nol i ng’/ﬁll h?‘?ﬁﬁ?@‘%ﬁ azgq , cycl oal kyl , cycl oaI kyl al kyl , phenyl , p
enyl substitute y( -Hydrb anet - ttet 330 axam t hel Sgroup

h I b d by (RpN-Hydroky-2 hI)USZ (&h&ﬁ rahydec §léd Of h

consi sting

of hydr oxy, al koxyPenzalakprulenassulfamylasiapdbteamidsy | | al kyl sul fonyl , antl 10, al ky
| am no, di al kyl am no, 2RNIIMERAIZYET8,90k trdHdbd- u&kmm&a&hyb sqrfoma:ﬁﬂb)'icent

carbon atons by either a oneto two carbon al kenyl enedi oxy group or a two
t 030t hr eel@ar borbutiriceasigd ,eneoxy group, phenyl al kyl, phenyl al kyl wherein

phenyl is substitut egR? % @Héﬂf(mgrs 8%‘%@%@& 2903, YAO, 00/ 06561 - 63

PCTNS99112273 hal oge oro
sulfonylamino)- butync acid,

(R) 4-Phenyl-2-(6,7,8,9-tetrahydro-dibenzothiophene-3-sulfonylamino)-
butyric acid;
15 (R) 4-Phenyl-2-(6,7,8,9-tetrahydro-5H-fluorene-2-sulfonylamino)-butyric
acid;
(R) N-Hydroxy-4-phenyl-2-(6,7,8,9-tetrahydro-5H-fluorene-2-
sulfonylamino)-butyramide;
(R) N-Hydroxy-3-methyl-2-(6,7,8,9-tetrahydro-dibenzothiophene-3-
20 sulfonylamino)-butyramide;
(R) N-Hydroxy-3-methyl-2-(9-methyl-6,7,8,9-tetrahydro-5H-carbazole-2-
sulfonylamino)-butyramide;
(R) N-Hydroxy-4-phenyl-2-(6,7,8,9-tetrahydro-dibenzothiophene-3-
sulfonylamino)-butyramide;
25 (R) 3-Methyl-2-(6,7,8,9-tetrahydro-5SH-fluorene-2-sulfonylamino)-butyric
acid; and
(R) N-Hydroxy-3-methyl-2-(6,7,8,9-tetrahydro-5H-fluorene-2-
sulfonylamino)-butyramide;
and corresponding isomers thereof; or a pharmaceutically acceptable salt thereof.
30 The compounds of Formula I are valuable inhibitors of 2 number of
different matrix metalloproteinases. It has been shown previously that inhibitors
of matrix metalloproteinases have efficacy in models of disease states like arthritis

and metastasis that depend on modification of the extracellular matrix.



het eroaryl substituted by one to two substituents selected fromthe 5 group
consisting of: alkyl, or hal ogen, biphenyl, biphenyl, substituted by alkyl,

'~ 10 al koxy, halogen, trifluoronmethyl, or cyano, bi pheny#il Kk 2 @:g
bi phenyl al kyl wherein bi phenyl is substituted by al kyl 8?'3]/" 2P en,

trifluorometh or 20 cyano; Dis zero or an integer of 1 to L is zero
or an ineger %P 09/06%613; R 1 is hydrogen a side chain or a nat ﬁ?jélp - ele]
acid or 25 a side chain of an unnatural anmino acid; Y is OR3 wherein R3 is
hydr ogen, nethyl, ethyl, or benzyl, or 30"3F OR4 wherein R4 is hydr ogen,

al kyl, or benzyl; Brvitkd @Qﬁéf}fn&%cm 4 QORRRA d@&lhﬁ%% the %rtﬁ:acy gnd

correspondl ng |sorrers thereof; or a pharmaceutically acceptable sal
t hereof. 2. Thecouppmdndf Boromia asgpotent @daspmﬁcutdnbinors of & vaticdpef mattﬁH— COY R
R1L 5 3. The co oudagcordlﬁpto Claim2 wherein hiSie

integer of 1; a CISES. GAPCTHREALS wﬁrecfﬁée °Mb‘ﬂﬁ%¢nﬁ% %P@'ﬁﬁﬁgf%}glﬁ‘ﬁl m 3

wherein 10 n i sd@f4ifs 6f th@fprdtﬂhmgrl‘a@fe ﬂsho%sltﬁe acvity Of Ex4sigtes 1aNg&rdds| S
hydrogen. 5. The compound accor aim4 wherein 15 nis zero or an

i nteger of |; xMMP-I@L(ceuage@qz-liuazlwtwgmgbﬁ\ﬂvf&n%m (gelatiase Agaglytithe

conpound accor d 5 t

o or oo i ML eEha Rl Rpgfieith P RES ey fadtvip ' °

00/ 06561 -65 7. ca%algﬁtruanmﬂ) MMPe T d(ratalysintfell denptiperzgms), MMPO-bL.

PCT/ US99/ 12273 ,
(gelatinase B full length enzyme), MMP-13CD (collagenase-3 catalytic domain),

and MMP-14CD (membrane-type MMP-1). IC5() values were determined using a

10 thiopeptolide substrate, Ac-Pro-Leu-Gly-thioester-Leu-Leu-Gly-OEt (Ye Q.-Z,,
Johnson L.L., Hupe D.J., and Baragi V., “Purification and Characterization of the
Human Stromelysin Catalytic Domain Expressed in Escherichia coli,”
Biochemistry, 1992;31:11231-11235; Ye Q.-Z., Johnson L.L., Yu A.E., and Hupe
D., “Reconstructed 19 kDa catalytic domain of gelatinase A is an active

15 proteinase,” Biochemistry, 1995;34:4702-4708.) MMP-13CD was expressed from
a synthetic gene and purified from Escherichia coli cell culture according to a
previously described method (Ye Q.-Z., Johnson L.L., and Baragi V., “Gene
synthesis and expression in E. coli for PUMP, a human matrix metalloproteinase,

»

Biochemical and Biophysical Research Communications, 1992;186:143-149).



(S) 3-Methyl-2-(6,7,8,9-tetrahydro-di benzof uran- 3-sutfonyl am no) butyric
acid; (S) N Hydroxy-3-nethyl-2-(6,7,8,9-tetrahydro-di benzofuran S

3-sul fonyl am no) - but yram de; (S)

4- Phenyl - 2- (6, 7, 8, 9- t et r ahydr o- di benzof ur an- 3- sul f onyl ani #8)JaBUaKYr3003 ;¢ d;
(S) 2-(6,7,8,9-Tetrahydro-di benzof uran- 3-sul f onyl am no) -succini ¢ acid; 10
(S) Phenyl - [ (6Y99%968%% ot r ahydr o- di bepzof ur an- 3- sul f onyl ani no) [PCAAEPPLIRL d;
(S) 2-(6,7,8,9-Tetrahydro-di benzof uran- 3-sul f onyl ami no)
3-(3,4,4-trinethyl-2,5-di oxo-i mdazolidin-1-yl)-propionic acid; (S
3-{1, 3-Di oxo-1, 3-di hydro-isoindol -2-yl}-2-(6,7,8,9-tetrahydro 15

di benzof uran- 3-sul fonyl am no) - propionic acid; (S
2-(6,7,8,9-Tetrahydro-di benzof uran- 3- sul f onyl am no)

4-(3,4,4-trinmethyl -2, 5-di oxo-i mdazolidin-1-yl)-butyric acid; (S
2-(6,7,8,9-Tetrahydr otdi|penzof ur any 3- sul f onyl am no)

5-(3,4,4-trinethyl -2, Bdi oxo-i m dazolidin-1-yl)-pentanoic acid; 20 (S)
5- Phenyl -2-(6,7,8, 9t grg&gyﬁrc‘gdﬁbenzof ur an- 3- sul f onyl am no) pent anoic
acid; (S) 4-Phenyl net [@nesubf igyE 2- (6, 7, 8, 9- t et r ahydr o- di benzof ur an
3-sul fonyl am no) -butyfZqg acid; (S

4- (1, 3-Di oxo-1, 3-dijhyfrg-i soi ndol -2-yl )-2-(6,7,8,9-tetrahydro 25

di benzof ur an- 3- sul flonjghdm no) - butyyic acid; (S

5- (1, 3-Di oxo- 1, 3-di hyfl8d- i soi ndol -yl)-2-{6,7,8,9-tetrahydro

di benzof ur an- 3- sul flon}J 44 ne} -Gedt anoi c acid; (S}

6- Phenyl - 2- (6, 7, 8, &t £ rj{@hydr 62 dibgnzof ur an- 3- sul f onyl am no) hexanoi ¢ aci d;
30 (S) 7-Phenyl -2-(|6, =8, 9-tetrahydr o-di benzof ur an- 3- sul f onyl ani no)

hept anoi ¢ aci d; (S)
8- Phenyl -2- (6,7, 89t
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PCTNS99112273 (S) 4-Phenyl sul f anoyl
3-sul fonyl am no)-butyric acid; (S
. 4-Phenyl met hanesul f onyl - 2- (6, 7, 8, 9- t et r ahydr o- di benzof uran

-2-(6,7,8,9-tetrahydro-di benzof uran

3-sul fonyl ami no) -butyric acid; 5 (9) 29 January 2003
4- Benzyl sul fanyl - 2- (6, 7, 8, 9-t et rahydr o- di benzof ur an
3-sul fonyl amW@PUBEFEYri c acid; (S) PCT/US99/12273

3-(1H1Indol -3-yl)-2-(6,7,8,9-tetrahydro-di benzof uran
3-sul fonyl ami no) - propi oni ¢ acid; (9) -38-

4- (1H 1 ndol - 3-yl) - 2-( ?A}%ﬂ Asn %8

3- sul f onyl am no) - but yﬁ? Cfbgg : d‘%q%g hoavik. 1%92 HiPLr s used within the
5- (1H I ndol - 3- ylsch&nésand,t8t9- t et r ahydr o- di benzof ur an

3-sul fonyl am no) - pentanoi ¢ acid; (S)

6- (1H I ndol - 3-y12-( 9- tetrahydro fll benz n

3-sul f onyl ami no) - heﬁ%&BC acid: 1S (§° nla:lbascmemmembrane

H 1 ndol - 3-yl ) -2- (6, lE@VO- tetrahydro dEMMIHfﬁatI& sul f onyl am no) - hept anoi ¢
acid; (S) 8-( 1 HlIndol-3-yl)-2-(6,7,8,9-tetrahydro-di benzofuran
3-sul fonyl ami no) - oct@di ¢ acid; (S) Cemfal nervous system

i o G 2oL L)

6- sul f onyl am no) - 3-
3-Methyl -2-(6, 7,8, 9-ggfr ahydr o- (Sg 10- pxSerined balofidmbad ncephalomyelitis

2-sul fonyl am no) butyric acid;
N- Hydr oxy- 4- phenyl - 2MMP 7, 8, 9- t et r ahy MatrixdinbaHeprbicirase
3-sul f onyl am no) - but

25 (S | gy - . ]
o oxar S oL IR 0% (25 o, s nbbisgss oS A e OB

aci d;

(S) N-Hydroxy-vspcenyl -

3- suI fonyl am no) -acetam de; (S
N- Hydr oxy- 2- (6 7,8,9 E/étrahydro di benIBﬂPQFS?FeSBansuI

fonyl am no) -

3-(3. 4,

(S) 3-(1, 3-D oxo-1,

i

rimethyl -

25d|

hydr o-i soi ndoI

s

HC! Hydrogen chloride

THF Tetrahydrofuran

Pd Palladium

Na Sodium

NaH Sodium hydride

LiOH Lithium hydroxide

LiCl Lithium Chloride

H,0 Water

Hy Hydrogen

CDI 1,1°-Carbonyldiimidazole
Hv light

SO3-DMF Sulfur trioxide dimethy! formamide
SOCly Thionyl Chloride

t-Bu tertiary butyl

BOC tertiary butoxycarbonyl
LDA Lithium diisopropylamide
MeOH Methanol

DMF Dimethylformamide

2- (6, 7, 8Vasdubk smbytrmusdielenz of ur an

cohffblld 7etukePloARABRAM A€

2-(6,7,8,9-tetrahydro-di benzof uran- 3- §Qﬂ’of0tﬁnqdcma'ac¢i)ritpropi onam de;
January 2003

29
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N- Hydr oxy-2- (6, 7, 8, 9-t et rahydr o- di benzof uran3-sul fonyl am no)-4-(3, 4, 4-tri ne
t hyl - 2, 5-di oxo-i m dazolidin-1-yl ) butyram de; (S

2-(6, 7,8, 9-Tetrahydr o-di benzof ur an- 3-sul fonyl ani no) 5 29 January 2003
S-(3,4,4-trinethyl -2,5-di oxo-i mdazolidin-1-yl)-pentanoic acid

hydr oxyam de; W@&§0/06561 PCT/US99/12273

5- Phenyl - 2- (6, 7, 8, 9-t et rahydr o- di benzof ur an- 3- sul fonyl am no) pent anoi ¢ acid
hydr oxyam de: (S) N- Hydr oxy- 4- phenyl| met hane@ul finyl-2-(6,7,8,9-tetrahydro

10 di benzof uran- 3-su| but yr
4- (1| 3- Dlzoxg 1. 3-di E@:ﬁ@ (@ ) J y'p?l[p[fcﬁugl(calfomc acid

2-(6,7,8,9- tetrahyerdelj)enzofuran 3- $lhidrofoymam no) - but yram de; (S)
5- (1, 3-Di oxo-1, 3-di hydro-isoindol -2-yl)-2-(6,7,8,9-tetrahydro
di benzof ur an- 3- sul f 068I¥Cgri no) - pent anoileutecated thldoforyani de; 15 (S)
6- Phenyl - 2- (6, 7, 8, 9-t et rahydr o- di benzof ur an- 3- sul f onyl am no) hexanoi ¢ acid
hydr oxyami de; (S) E Entgegen
7- Phenyl - 2- (6, 7, 8, 9-fet rahydr o- di benzef uran=3- sul fonyl am no) hept anoi c aci d
hydr oxyam de; (S)
8- Phenyl - 2- (6, 7, 8, 9-H§NO£Bzydro di benz &¥-Bemayl Bydrokylamineam no~ 20 oct anoi ¢
aci d hydroxyam de; (S) 4-Benzyl sul fanyl - N-hydroxy-2-(6, 7, 8, 9- tetrahydro
di benzof ur an- 3- sul f oRlAani no) - but yr amIgisthyjagyine
N- Hydr oxy- 4- phenyl su&ﬁ,yﬁ | -2-(6, 7,8, %cftét%kggﬂydro
€,

di benzof uran-3-sul fo n no) - butyram (S

N- Hydr oxy- 4- phenyl mepgnesul f onyl - 2- (§ -D iL&hs B YL Rec-7-

di benzof ur an- 3- sul f onyl am no) - but yram ’e; Esﬁ‘ ﬁt 3 (ﬂ ee-i-ene

N- Hydr oxy- 3- (1H i ndoDC& yl ) - 2- (6, 7, 8, Q)ic)ecﬂ(ﬂahyldanbodiimide

di benzof uran-3-sul fo am no) - propi ongm de; N-.Hydroxy-4-( 1

Hi ndol - 3-yl ) -2- (86, 7P%A9 t et r ahydr o 3%mlyp%bspﬁmo ic acid

di benzof ur an- 3- sul f ogyé@yi no) - but yr ampdeium(st)fate- ( 1

H I ndol -3-yl)-2-(6,7,8,9-tetrahydro-di benzof uran 3-sul fonyl am no) - pent anoi c
aci d hydroxyam de; D®MSQdguary 2003 \euGadtedomicthyddilfoxide

MgS04 Magnesium sulfate

1H-NMR Proton nuclear magnetic resonance
PPM Parts per million

MS Mass spectrum

Tricyclic aryl and tricyclic heteroaryl starting materials of formula (3)

Sue

3)
wherein n is zero or an integer of 1 or 2; and
X is -0O-,
5 -S-,

-N-, wherein R2 is hydrogen,
|
R2

alkyl,
10 acyl, or
benzyl,



PGINS99/ 12273 (S) 6-(1H I ndol -3-yl)-2-(6,7,8,9-tetrahydro-di benzof uran
3-sul fonyl am no) - hexanoi ¢ aci d hydroxyam de; (S)

7-(1H 1 ndol -3-yl)-2-(6, 7, 8, 9-t et rahydr o- di benzof ur an

3-sul fonyl ami no) - hept anoi ¢ aci d hydroxyanmi de; 5 (S) 29 January 2003
8- (1H-I ndol - ‘Y%“) 2- (6 7,8,9-tetrahydro-di benzof uran

3- sul f onyl am"WY%%e¢!anoi ¢ acid hydr oxyani de; (S) PCT/US99/12273
2- (2, 3-Di hydro-1 H 8-oxa-cycl opent a[ a] i nden '

6- sul f onyl am no) - N- hydr oxy- 3- net hyl - but yranide; (9S)

N- Hydr oxy- 3- met lelt% L Sbtdi §d ﬁoﬁ) %%Psoﬁ%e}?)gw(ﬁ .R2Qvherein R2 is as defined

benzo[ a] azul ene- fony am no utyram
3- Met hyl - 2- (6, 7a&)\&) beprrcgdnydlnmngmmﬂlmisﬂchmwmhﬂlheaﬁ esgll B@cmy:lenﬂri’naid- butyric

acid; (S) 3-Met {xgﬁr; 2B hyéflgm( §)9§2 A7 A o 32 0 5 2

sul f onyl am no) -

oo pneny 2,8 L1k gIeraWHIg@t et rahydﬁégh%ﬂhfel u éﬁ%f@é}yll?ony?gppt yrie

acid; (S) 4- Phenyl or ene- 2- sul m no)
butyric adid 5)18\I-D¢]@ham)]i) 4t ghnGherr-S06., ThemoComtnunh {01 EI939U or ene- 2 20

sul fonyl am no) a . .

N- Hydr oxy- 3- met E}sfng ?‘gidg“%é‘gé % 'F?i'%r(;é'-k’(‘fflg'ehl?gftﬁi%}gﬁé}r%’ Miki Y. etal,
3-sul fonyl ani noxefwg»uﬂcﬂmzﬂa 1?93)35 332-338; RankelLA FuelSc: Technol. Int.,

N- Hydr oxy- 3-neth -6, 7,8, 9-tetrah

| - 2-
car bazol e- 2- sul flé?llj?'d f’réf"ﬂnﬁ‘%h"aM gbal. Egeney )1')4‘313 1990 4:482-488;
N- Hydr oxy- 4- phe {1) %aﬁﬁ( K/l %t 3( g&%wgr@mﬂhm,nm%WI%bﬂq%ranmsco M.A.

3-sul f onyl am no) -
3- Met hyl -1 (6, 7p8a19JI @tg eﬂ’iydt d988+531596+6@ﬂ;dﬂé?ga$M.fcoaiyUaﬁa’zmb)1986;9]1'528583ci d;

gﬁl) f g;l;lyg:noﬁg) BM}‘; :Mr Eltea(lfsf9 8@’?%% ,Egg%_%glégé)ég?% - #iabenzof ur an
3-sul fonyl ani no)- @h@nyrso@. CRérl COmrH&.ng,avwoz%S; MesL P CpaL J org
Chem., 1974;39:2509-2513; Cagniant P. et al., Bull. Soc. Chim. Fr., 1969;2:607-
612; and Cagniant D. et al., Bull. Soc. Chim. Fr., 1969;2:601-606; United States
15 Patents 5,721,185, 5,670,680; International Published Patent Application
WO 95/27717; Smith W. et al., J. Org. Chem., 1990;55:5301-5302; Mejer S., Pol.
of Chem., 1979;53:2385-2388; Canonne P. et al., J Org. Chem.,
1980;45:1828-1835; Patham W.E., Synthesis, 1976;116-117; Japanese Patent
Application JP 08191063 A2; Parhan W.E., J. Org. Chem., 1969;34:1899-1904;
20 McClure K.F. et al., Bioorg. Med. Chem. Lett., 1998;8:143-146.

The synthesis of starting materials for a compound of Formula 1 wherein X
is -O- is shown in Scheme 1. Thus, a compound of formula (1) wherein n is zero
or an integer of 1 or 2 is reacted with phenol in the presence of sodium, or sodium
hydride and the like in the presence of a solvent such as benzene, tetrahydrofuran

25 and the like to afford a compound of formula (2). Cyclization of a compound of
formula (2) in the presence of an acid such as, for example, polyphosphoric acid,
para-toluenesulfonic acid and the like in the presence of a solvent such as benzene
and the like affords a compound of formula (3).

The synthesis of compounds of Formula Ia, Ib, Ic, and Id are shown in

30 Scheme 2. Thus, a compound of formula (3) wherein n is as defined above is

sulfonated using a sulfonating reagent such as, for example, SO3-DMF, and the

like by refluxing in a solvent such as, for example, dichloroethane and the like to



-69 PGI/ US99/ 12273 (R)

N- Hydr oxy- 3- net hyl - 2- (6, 7, 8, 9-t et r ahydr o- di benzof ur an

3-sul fonyl am no) - but yram de; (R)

4- Phenyl - 2- (6, 7, 8, 9- t et r ahydr o- di benzof ur an- 3- sul f onyl ani ADYaMATY 2003 4¢i g;
5 (R 2-(6,7,8,9-Tetrahydro-di benzof uran- 3-sul f onyl am no) - succi ni ¢ aci d;
(R) Phenyl - [ (6W®08/0656% et r ahydr o- di benzof ur an- 3- sul f onyl ani no) |PEAEI9PB2232i d;
(R 2-(6,7,8,9-Tetrahydro-di benzof uran- 3-sul fonyl am no) 10
3-(3,4,4-trinethyl -2, 5-di oxo-inidazolidin-tYl)-propionic acid; (R 3-(

1, 3-Di oxo- 1, 3-di -1.501 | 2= = : - r

di benzof uran- 3-s B‘?ﬂ (%%?/ f:g’?}f)%g-og ?%‘ﬁ%?\%g Q\gxg{eg? 8 %@E %ﬁﬁ&y&og& A compound of

2- (6, 7, 8, 9- Tet r alfprnula @)lie drofinatedhwih achlorinatirgreapent such as, for example, thionyl

4-~ " 4, 4-trinmethyl -2 5-dioxq-imdazolidin-1-yl)-butyric acid;. 15 (R
2-(6,7,8,9-Tetr ar%'&rfb{eaflgé*ﬁ?g‘f&f abpug raqzs FHWT%H% wo?;ﬁord a compound of

5-(3, 4, 4-tri met hydefuia 15} vhePeih Mgl A7 Rfindd BsokeYA ko PO Err 4 &) id Rhcted
S- Phenyl - 2- (6, 7, 8, 9-t et r'ahydr o- di benzof ur an- 3- sul f onyl am no) pént anoi c

acid; (R) 45 Phenwiadhanmeabid offormiil4 @) Wwhred R bivigdyshen; Aidecmal sbaan 20
3-sul fonyl am no) -butyric acid; (R ) . .
4- (1, 3- Di oxo- 1, 3-TFHIAMe 3d AEBF1de chain obar wnatugal gming 3cighinthe presence of a

OOy -3, 3 RS B0l il s e . syt s, o

di benzof ur an- 3- s uxhmple, tetrahyalrofoemiwater andald like 2 5bquRyoom temperature to afford a

6- Phenyl - 2- (6, 7, 8, 9-t et rahydr o- di benzof ur an- ? sul f onyl am no) hexanoi ¢ aci d;
a

(R) 7-Phenyl - 2- ( a:ommuad plleramiadeovieraien aod B are 3-defin¢doabpivevd lteshativelyt anoi ¢

id " (R = Ph | - 2- - .ah -dj - 3-sul..f | ] 30
SERLE ST e e
3-sul fonyl am no) - g ¥hiRA {864 Gkfined 2BovhaR HR PrestR@Sf a base such as, for example,

triethylamine and the like in the presence of a solvent such as, for example,

dichloromethane and the like to afford a compound of formula (8) wherein n and

R! are as defined above. A compound of formula (8) can be deprotected in the
15 presence of an acid such as, for example, trifluoroacetic acid and the like, and a
solvent such as, for example, dichloromethane and the like at about room
temperature to afford a compound of Formula la. Coupling the acid chloride of
Formula Ia with O-benzyl hydroxylamine in a solvent such as, for example,

tetrahydrofuran and the like at about -10°C to about 40°C to afford a compound of

20 Formula Ic wherein n and R! are as defined above. Reaction of a2 compound of
Formula Ic with hydrogen gas in the presence of a catalyst such as, for example,
palladium on barium sulfate and the like in a solvent such as, for example,

methanol, tetrahydrofuran and the like to afford a compound of Formula Id

wherein n and R1 are as defined above. Reaction of a compound of formula (8)
25 with a compound of formula
R-Hal
wherein R is hydrogen,
alkyl,
hydroxyalkyl,
30 alkoxyalkyl,
trifluoromethyl,
alkanoyloxyalkyl,



WO 00/ 06561 -70 PCTNS99/12273 (R
4- Phenyl net hanesul f onyl - 2- (6, 7, 8, 9-t et rahydr o- di benzof ur an
3-sul fonyl am no)-butyric acid; (R

4-Benzyl sul fanyl - 2- (6, 7, 8, 9-t et r ahydr o- di benzof ur an 29 January 2003
3-sul fonyl am - yric acid; S (R
3- (IH I ndol - y@b‘}/&g&( 6,7, 8, 9-t et r ahydr o- di benzof ur an PCTAIS99/12273

3-sul fonyl am no) - propi oni ¢ acid; (R

4- (1H 1 ndol - 3-yl)-2-(6, 7, 8, 9-t et r ahydr o- diB&nzof ur an

3-sul f onyl am no) - but wikiafioyl&méhoalkh),

S-(1H I ndol -3-yl)-2-(6,7,8, 9-tetrahydro-di benzofuran 10

3- sul fonyl ani no) - pen?ﬁ‘ﬁ(ﬁh’é’ag‘é'!ad; (R

6- (1H I ndol - 3-yl ) - 2- r ahydr o- di benzof ur an

3-sul f onyl ani no) - hex%%glfggﬁg@?%iﬁh( R)

7- (1H I ndol - 3-yl ) - 2- @kykubofylakkyl,ahydr o- di benzof ur an
3-sul f onyl am no) - hept anoi cid; 15 (R 8-( 1

H- 1 ndol - 3-1) - 2- (6, 7 28"RFKER 'y ahydr o- di benzof uran 3-sul f onyl am no) - oct anoi ¢
acid; (R 2-(2,3-D h)gﬁ(ypaﬂiﬁbﬁkgga- cycl opent a[ a] i ndene

b- sul fonyl am no) - 3-net hyl -butyric acid; (R

3- Met hyl - 2- (6, 7, 8, 9- dialkydaminoalkghl 10- oxa- benzo[ a] azul ene 20

2-sul fonyl am no) - but yy i cid: . (R

N- Hydr oxy- 4- phenyl - 2?{\{ éﬁ¥$gpegazflé a%kaf'rl(ydr 0- di benzof ur an

3-sul f onyl am no) - but W-phénd&alkyipperazinoalkyl,

N- Hydr oxy- 3- (6, 7, 8, 9-t et rahydr o- di benzof uran 3-sul f onyl am no) - succi nam ¢
acid; 25 k(h)_ N- Hydr o%‘}Q"_Eh‘gH’@ﬁ ¥Lo- (6,7, 8, 9-t et r ahydr o- di benzof ur an

ﬁl: IS:;LJ]; 8%' gm( 20)7- gcgtﬂ?g!tnggp'hhyg@)alglbenzof uran

3-sul f onyl ani no) - 3- ( iperidinoalkykt hyl - 2, i - di oxo-i m dazol i di n-1-yl)

propi onam de; 30 (R) 3- 3- D1 axo- 1, 3-di hydr o-i soi ndol - 2-yl ) - N- hydr oxy
2-(6,7,8,9-tetrahydr 8!8%@&95“@ an- 3- sul f onyl ani no) - pr opi onam de; 29
January 2003 N-alkylalkylpiperidinoalkyl,

15 pyridylalkyl,

thienylalkyl,
quinolinylalkyl,
thiazolylalkyl,
cycloalkyl,
20 cycloalkylalkyl,
phenyl,
phenyl substituted by one to three substituents selected from the group
consisting of:
hydroxy,
25 alkoxy,
alkyl,
alkylthio,
alkylsulfinyl,
alkylsulfonyl,
30 amino,
alkylamino,
dialkylamino,
halogen,



WD 00/ 06561 Ptv' Tl US99112273 71 _ (R

N- Hydr oxy~2- (6, 7, 8, 9-t et r ahydr o- di benzof uran3-sul fonyl am no)-4-(3, 4, 4-tri ne

hyl - 2, 5- di oxo-i m dazol i din-1-yl) butyram de; (R

(6,7, 8, 9- Tet r ahydr o- di benzof ur an- 3- sul f onyl ani no) 5 29 January 2003
(3,4,4-trinethyl -2, S-dioxo-imdazolidin-1-yl)-pentanoic acid

ydr oxyam de; WdR)0/06561 PCT/US99/12273

5- Phenyl - 2- (6, 7, 8, 9-t et rahydr o- di benzof ur an- 3- sul f onyl am no) pentanoi ¢ acid

hydr oxyani de; (R) N-Hydroxy-4-phenyl net handdul finyl -2-(6, 7, 8, 9-tetrahydro

10 di benzof uran- 3-sul fonyl am no}-butyram de; (R

4- (1, 3- Di oxo-1, 3-di hydro- i 98Mhdol - 2- yl ) - N- hydr oxy

2-(6,7,8,9-tetrahydro-di bag#ef ur an- 3- sul f onyl am no) - but yram de; (R)

5- (1, 3-Di oxo-1, 3-di hydro-isai ndol -2-yl)-2-(6,7,8,9-tetrahydro

di benzof ur an- 3- sul f onyl ani tFgporeBthh 8T en adjacenhcazbanatams B eithes aorg to two

6- Phenyl - 2- (6, 7, 8, 9-t et rahydr O'Q}m%@nyfcﬂém&ys&o&ﬁ’gﬂRFBB%:eQ%rB&?' c acid

hydr oxyam de; (R

7- Phenyl -25(6, 7, 8, 9-t et r ahydr o-alkdnylenedxyrgroui8- sul f onyl am no) hept anoi ¢ acid

hydr oxyam de; (R

8- Phenyl -2-(6,7,8,9-tet ram%l-al*iybenzof ur an- 3-sul fonyl am no) 20 oct anoic

acid hydroxyam de; (R) 4- Beiaylafkyl whéedin pehds Sabénrnddby/aliByl - t et rahydro

di benzof ur an- 3-sul f onyl am no) - butyram de; (R

N- Hydr oxy- 4- phenyl sul f anpyl - 2- (Bk®yg, 9-t et r ahydr o

di benzof ur an- 3- sul f onyl am no) - q%‘y%ﬁ 1. de; 25 (R)

N- Hydr oxy- 4- phenyl met hanesul f onyl'-"2-{b, 7, 8, 9-t et rahydro

di benzof uri@n- 3- sul f onyl am no) - hwiflpormetsyl, (R) N Hydroxy-3-( 1

Hindol -3-yl)-2-(6,7,8,9-tetrahydro

di benzof ur an- 3- sul f onyl ani B&STO¥¥bpi onani de; (R) N Hydroxy-4-( 1

H-indol -3-yl)-2-(6, 7, 8, 9- t gh&rBhryPiubstaited by ol%: toStV\zo si.lbstituents selected from the

t

2
5
h

di benzof ur an- 3- sul f onyl am no) - but yr am de;
H I ndol - 3-yl ) -2-(6, 7, 8, 9- t wovpbgrsistngiofienzof ur an 3- sul f onyl ani no) - pent anoi c
aci d hydroxyam de; 29 Januar yall%ﬁ%%r WO 00/ 06561 -72
15 halogen,
biphenyl,
biphenyl, substituted by alkyl,
alkoxy,
halogen,
20 trifluoromethyl, or
cyano,
biphenylalkyl or
biphenylalkyl wherein biphenyl is substituted by
alkyl,
25 alkoxy,
halogen,
trifluoromethyl, or
cyano;
and Hal is chlorine, bromine, or iodine in the presence of a base such as, for

30 example, DBU and the like in a solvent such as, for example, acetonitrile and the

like to afford a compound of formula (9) wherein n, R, and R! are as defined

above. Reaction of a compound of formula (9) with an acid such as, for example,



PCT/ US99/ 12273 (R) 6-( | HIndol-3-yl)-2-(6,7,8,9-tetrahydro-di benzof uran
3-sul fonyi am no) - hexanoi ¢ acid hydroxyamde; (R 7-( 1

H I ndol -3-yl)-2-(6, 7,8, 9-tetrahydro-di benzof uran 3-sul fon Q t anoi c
acid hydroxyamde; 5 (R) 8-( 1 yésa"&&za&p

H-I ndol - 3-yl )wdvbfes61 8: 9-t et rahydr o-di benzof uran 3-sul f onyl anpRgusfRaLARO0I C
acid hydroxyam de; (R) 2-(2,3-Di hydro-1 H 8-oxa-cycl openta[a)i ndene

6- sul f onyl am no) - N- hydr oxy- 3- net hyl - but yr aggde; (R)

N- Hydr oxy- 3- et hyl -2- (6,7, 8, 9-tetrahydr o- SH-10- oxa 10

benzo[ a) azul ene-thflyeropestiy agidiand Yhedike,in she presenceyf a solvent such as, for example,

3-Methyl -2-(6,7,8,9-tetrah o-.di benzot ene syl f onyl am nq),- butyric
acid; (R) 3-Met H&"Fh?"(”gﬂ’ﬁ@%ﬁ{f’ Ba?"@p@“’{b&ﬁh }aab e@wlb&,@pglgjareas

sul ~~ny| am no) - Ydkhnéd SbRel d; 15 (R
4- Phenyl -2-(6,7,8,9-tet rahydro di benzot hi ophene-3 sul fonyl am no) - butyric

acid; (R 4-Phenyl-2 'l(l@p?@\éol&m@hwmaan&el-abphnmerbeﬁﬂmwhtfandyinaartumb)

butyri ¢ acj d; (5% N-rg%difgxo\f‘ (Fsrplasrtg anzd &?Wzic% are reaélli aclalae rlz)l-nrl uorene-2 20

sul f onyi am no}

N- Hydr oxy- 3- met h%h]ﬂ?fl’élﬁ} sbufbed o§ Edn"RIPref e b P RRHBE ERNAGH fhe art.

3-sul fonyl am no~but yram de;
N- Hydr oxy- 3- net hylltemat(»@lmetnszﬂlamdmngaltmnmwds@fonnulas (6) and (7) can be

car bazol e- 2-sul fo np~but m d

N- Hydr oxy- 4- pherﬂﬂ’ sgo 9‘}/ %‘glep%?alaﬁﬂs é‘?’é’é’ﬁ‘l’@tﬂl‘ﬁ Bfthadaf Evans D.A. etal,

3-sul fonyl am no)r h»kyr@mpﬂsoc{m :104:1737-1739, N—Boc-glycme offormula(lO) is
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solvent such as, for example, tetrahydrofuran and the like at about -10°C to about
room temperature to afford the compound of formula (12). The enolate of the
compound of formula (12) is formed by reaction with lithium diisopropylamide

15 and subsequently alkylated with a compound of formula
R!-Hal

wherein R1 and Hal are as defined above to afford a compound of formula (13) as

a mixture of diastereomers. The diastereomers are separated using

chromatography using an absorbent such as, for example, silica gel and the like to
20 afford pure diastereomers. The pure diastereomers are treated with gaseous

hydrogen chioride in a solvent such as dichloromethane and the like at about room

temperature to afford a compound of formula (14) wherein R! is as defined above.

Reaction of a compound of formula (14) with a compound of formula

Ar SO»Cl
25 wherein Ar is
q; IXI j
wherein

Xis -O-,



8. A pharmaceutical conposition conprising a conpound according to any one
of clains | to 7 in adm xture with a pharnmaceutically acceptabl e exci pient,
diluent, or carver. 9. A pharnmaceutical conposition cpnprif,§hglqu§r¥ 2003
therapeutically effective amount of a conpound according T0 any one of
claims | to 7 in adm xture with a pharmaceutically acceptabl e exci pient,
diluent, or cavop¥essél f| - Use of a conpound according to any ®eF/USPI/LRA ns
1to 7 for the manufacture of a nedicanent for inhibiting a matrix -

metal | oproteinase. . 1 1. Use of a conpouneéitSaccording to any one of clains
1to 7 for the manufg@ure of . a nedi canent forFanh'bbiti ng gel ati nase A | 2.
Use of a conpound actéPar WECTER RiSFergpL apinteger of Lok 2y o 7 for the manufacture
of a nedi canent for 'hnhi biti %%,s}lr(gmel ysin-1 . 13. Use of a conpound
according to any oneNofWherein kg i hydiogen; or  he nanufacture of a nedi canent
for inhibiting colladenase-3. 143akybe of a conpound according Lo any one of
claims | to 7 for thr2manuf act ur ecff ora nmedi canent for preventing

at heroscl erotic plaque rupture. 15. Use of a conpound according to any one
of clainms t5to 7 for the manuf acte®®Lof a nedicament for inhibiting aortic
aneurysm |fi. Use ofg.gempound according to any one of claims 1 to 7 for
the manufacture of a dicanent for inhibiting heart failure. 17. Use of a
conmpound according tg.any one of claims | to 7 for the manufacture of a
medi cament for prevemting restenosis. 18. Use of a conpound according to
any one of clains 1 go 7 for the manufacture of a nedicament for

control ling periodontal disease. 29 January 2003 74 19. Use of a conpound
accordi ng 1® any apda iPis definkdabdve (repartdby methoddlogy astiibed stvisudle tircament
for treating corneal ulceration. 20. e gof a compound according to any one
of claims 1 to 7 Prearipsa compenndaf iz (04 fiogs componpd phformpia/8 g thsur ns.

21. Use of a compoliptteaffGYatt figh b fwae.agfémegfyhﬁiﬂgrad the uif,fiﬂgzsm@&t

manuf acture of a "nmedi cament for treating cubrt cers. e of a
conpound accor di mgixture suth asfer ofampleatatmhydrofuran dndrwatdreat et 6T traboof a
rnedi canent for healing wounds. 23. Use of a conpound according to any one
of claims 1 to 7 réem temperatureud affordraccopipoundrefornvle i 5)vdverdin Bdtis axdefimnd er .

24. Use of conmpound.accor di. t 0. an e of clal 1.t0 7 for the
manufact ur b of o Atk Aokl fhe udtadiafy & rori P T s aleliels wih abeE suehing
according to any ag/fer &fanfplqlitiiurh hiyerokide@nd tHedikepinaf sablenf Rixdire dudhied] foament
for treating osteoporosis. 26. Use of a conpound according to any one of
claims ( to 7 forxaRplepdinxansoyatsrat ghous raomytemppiatitre fapfford a gpmpaund Afoi mune
or inflammatory 'sorldsrs d%i)eigfients U@(l)e atbi ssue i nvasi on by | eukocytes. 27.
Use of a conpound °RRRBIGMREILR oS 8F Q%ins 1 to 7 for the manufacture
of a nedi canent for tISehérhd1§ shawdthoprparatien 6d compdnd bBForfifullf @sing @hend
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the enantiomeric pseudoephedrine glycinamide of formula (16) or its enantiomer
is added to a slurry of lithium chloride and lithium diisopropylamide in a solvent
such as, for example, tetrahydrofuran at about -78°C to afford an O,N-dianion

which is warmed to about 0°C and treated with a compound of formula
25 R!-Hal
wherein R and Hal are as defined above to afford a compound of formula (17)

wherein R1 is as defined above having a high degree of diastereoselectivity
(>99% de). A compound of formula (17) is treated with a compound of formula
Ar SO»Cl

30 wherein Ar is as defined above in the presence of a base such as, for example,
triethylamine and the like in a solvent such as, for example, tetrahydrofuran/water

at about 10°C to about room temperature to afford a compound of formula (18)



75 29 _ Use of a conpound according to any one of clains | to 7 for the

manuf acture of a nedi canent for treating acute and chronic

~ neurodegenerative disorders sel ected fromthe group cons # of2 q§roke,
head trauna, spinal curd injury, Al zheiner's disease, rw%* %ﬁ'ﬁ ? er al

sclerosis, cerebral anyloid angi opathy, AIDS, Parkinson's disease

Ei unt i ngt on’ VAPYSEes prion di seases, nyasthenia gravis, anfCTHSHARTE s

muscul ar dystrophy. 30. Use of a corrpound according to any one of cl al ms 1

to 7 for the manufacture of a nedicanent t# treati ng renal disease.
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of Ca medi canont Wte Aatd By aft A egBRE s et dirkpbdliny shehidg by ?Sr‘”e
preparing a conpoarafysifwitis Badeadudifas, for c%pl@%%&oﬁkéaﬁﬁiﬂ] hyddxide ovherein n

is zero or an integer of 1 or 2; Xis - S(OP wherein p is zero or an
integer of 1 or water/metimolmixtures aRgboutrefyy ﬁ‘bgf&rd agiompoundief Fgrmula Kenzy| ;
-CH2-, or -G O ; and hydro side chain, of a natural am no aC|d
or a side chai n"ﬂ‘Freé’hA&ﬁPAaﬁu é%?‘ﬁ?)d Ve Alernatively. thededaelysggs Fay
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treatlngacorrpound of formul a X ~HR-
1-/ (15) Ph ZQVIUIQand}mZBDbBS? emeeddﬁdn Ph is phenyl and n, X and R~ are
as hereinbefore defined, with a base in a sqglvent to give a corrpound of
Formula fe and i f de&ompeundspfifarmylaR-HalasRdoHakare eithes cammerqially ayagable:
corresponding p kﬁ&’!’f by conventional neans, and
if so desired, @g%wfﬁgﬁﬁ%yg‘g&?ggpon |lr?3ﬂ%) armaceutically accept abI e
salt to a corrpound of Formula to by conventional nmeans. ' 33. Conpounds of
Formuta le S02-NH- CH~-COZH {le) ( n X~ R~ ,.. wherein n is zero or an
integer of 1 or 2; Xis -0, S(OP wherein pis zero or an integer of 1 or
2, -NR2 wherein RZ is hydrogen, al kyl, acyl, or benzyl; -CHZ-, or -C and
R is hydrogen, a side chain of a natural amno acid or a side chain of an
unnatural am no acid; and



correspondi ng i soners thereof; or a pharmaceutically acceptable salt
t hereof, prepared according to the process of claim 32.
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The compounds of the present invention can be prepared and administered
in.a wide variety of oral and parenteral dosage forms. Thus, the compounds of the
5 present invention can be administered by injection, that is, intravenously,
intramuscularly, intracutaneously, subcutaneously, intraduodenally, or
intraperitoneally. Also, the compounds of the present invention can be
administered by inhalation, for example, intranasally. Additionally, the
compounds of the present invention can be administered transdermally. It will be
10 obvious to those skilled in the art that the following dosage forms may comprise
as the active component, either a compound of Formula I or a corresponding
pharmaceutically acceptable salt of a compound of Formula I.
For preparing pharmaceutical compositions from the compounds of the
present invention, pharmaceutically acceptable carriers can be either solid or
15 liquid. Solid form preparations include powders, tablets, pills, capsules, cachets,
suppositories, and dispersible granules. A solid carrier can be one or more
substances which may also act as diluents, flavoring agents, solubilizers,
lubricants, suspending agents, binders, preservatives, tablet disintegrating agents,

or an encapsulating material.
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In tablets, the active component is mixed with the carrier having the

necessary binding properties in suitable proportions and compacted in the shape
5 and size destred.

The powders and tablets preferably contain from 5 or 10 to about 70% of
the active compound. Suitable carriers are magnesium carbonate, magnesium
stearate, talc, sugar, lactose, pectin, dextrin, starch, gelatin, tragacanth,
methylcellulose, sodium carboxymethylcellulose, a low melting wax, cocoa

v 10 butter, and the like. The term “preparation” is intended to include the formulation
of the active compound with encapsulating material as a carrier providing a
capsule in which the active component, with or without other carriers, is
surrounded by a carrier, which is thus in association with it. Similarly, cachets and
lozenges are included. Tablets, powders, capsules, pills, cachets, and lozenges can

15 be used as solid dosage forms suitable for oral administration.

For preparing suppositories, a low melting wax, such as a mixture of fatty
acid glycerides or cocoa butter, is first melted and the active component is
dispersed homogeneously therein, as by stirring. The molten homogenous mixture
is then poured into convenient sized molds, allowed to cool, and thereby to

20 solidify.

Liquid form preparations include solutions, suspensions, and emulsions,
for example, water or water propylene glycol solutions. For parenteral injection,
liquid preparations can be formulated in solution in aqueous polyethylene glycol
solution.

25 Aqueous solutions suitable for oral use can be prepared by dissolving the
active component in water and adding suitable colorants, flavors, stabilizing, and
thickening agents as desired.

Aqueous suspensions suitable for oral use can be made by dispersing the
finely divided active component in water with viscous material, such as natural or

30 synthetic gums, resins, methylcellulose, sodium carboxymethylcellulose, and
other well-known suspending agents.

Also included are solid form preparations which are intended to be

converted, shortly before use, to liquid form preparations for oral administration.
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The quantity of active component in a unit dose preparation may be varied
or adjusted from 1 mg to 1000 mg, preferably 10 mg to 100 mg according to the
particular application and the potency of the active component. The composition

15 can, if desired, also contain other compatible therapeutic agents.

In therapeutic use as agents for the treatment of multiple sclerosis,
atherosclerotic plaque rupture, aortic aneurism, heart failure, left ventricular
dilation, restenosts, periodontal disease, corneal ulceration, treatment of burns,
decubital ulcers, wound healing, cancer, inflammation, pain, arthritis,

20 osteoporosis, renal disease, or other autoimmune or inflammatory disorders
dependent upon tissue invasion by leukocytes, or other activated migrating cells,
acute and chronic neurodegenerative disorders including stroke, head trauma,
spinal cord injury, Alzheimer’s disease, amyotrophic lateral sclerosis, cerebral
amyloid angiopathy, AIDS, Parkinson’s disease, Huntington’s disease, prion

25 diseases, myasthenia gravis, and Duchenne’s muscular dystrophy, the compounds
utilized in the pharmaceutical methods of the invention are administered at the
initial dosage of about 1 mg to about 100 mg per kilogram daily. A daily dose
range of about 25 mg to about 75 mg per kilogram is preferred. The dosages,
however, may be varied depending upon the requirements of the patient, the

30 severity of the condition being treated, and the compound being employed.
Determination of the proper dosage for a particular situation is within the skill of
the art. Generally, treatment is initiated with smaller dosages which are less than
the optimum dose of the compound. Thereafter, the dosage is increased by small
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increments until the optimum effect under the circumstance is reached. For
convenience, the total daily dosage may be divided and administered in portions
during the day if desired.

The following nonlimiting examples illustrate the inventors’ preferred

5 methods for preparing the compounds of the invention.

EXAMPLE 1
(R) 3-Methyl-2-(6.7.8.9-tetrahydro-dibenzofuran-3-sulfonylamino)-butyric acid
Step (a) Preparation of 6,7,8.9-Tetrahydro-dibenzofuran-3-sulfonic acid
To a solution of tetrahydrodibenzofuran (4 g, 0.023 mol) in dichloroethane
10 (50 mL) was added, in one portion, sulfur dioxide-DMF complex (6 g, 0.039 mol).

The reaction mixture was refluxed for 14 hours, cooled, and concentrated
in vacuo. The resulting crude liquid was dissolved in warm diethyl ether/ethanol
yielding a precipitate on cooling. The solid was collected by filtration, washed
with diethyl ether, and dried in vacuo to give the title compound as a pink solid

15 (2.3 g, 40%).
1HNMR (CDCl3) § 7.9 (s, 1H), 7.7 (d, 1H), 7.4 (d, 1H), 2.8 (m, 2H), 2.6 (m, 2H),
2.0-1.8 (m, 4H) ppm.

Step (b) Preparation of 6.7,8.9-Tetrahydro-dibenzofuran-3-sulfonyl chloride
6,7,8,9-Tetrahydrodibenzofuran-3-sulfonic acid (2.1 g, 8.3 mmol) was

20 suspended in thionyl chloride (25 mL) and stirred at room temperature for 6 hours.

The solution was concentrated in vacuo, and the resulting liquid was taken up in
ethyl acetate, washed with water, brine, and dried over magnesium sulfate. The
solvent was concentrated to dryness, and the crude product was triturated with
hexane and collected by filtration to give the sulfonyl chloride as a tan solid

25 (1.3 g, 58%).
THNMR (CDCl3) 5 8.0 (s, 1H), 7.8 (d, 1H), 7.5 (d, 1H), 2.8 (m, 2H), 2.6 (m, 2H),
1.9-1.7 (m, 4H) ppm.
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brine, dried (MgSO4), and concentrated to dryness to give the title compound as a

10 white solid (0.24 g, 80%).
THNMR (CDCl3) § 7.9 (s, 1H), 7.7 (d, 1H), 7.5 (d, 1H), 5.1 (d, 1H), 3.6 (dd, 1H),

2.8 (m, 2H), 2.6 (m, 2H), 2.0 (m, 1H), 1.9-1.8 (m, 4H), 1.1 (s, 9H), 1.0 (d, 3H),
0.8 (d, 3H) ppm.

Step (d) Preparation of (R) 3-Methyl-2-(6.7.8 9-tetrahydro-dibenzofuran-
15 3-sulfonylamino)-butyric acid

To a solution of anisole (0.062 g, 0.57 mmol) in trifluoroacetic acid (3 mL)
stirred at room temperature was added (R) 3-methyl-2-(6,7,8,9-tetrahydro-
dibenzofuran-3-sulfonylamino)-butyric acid, ferz-butyl ester (0.23 g, 0.56 mmol).
Hydrolysis of the ester was completed in 4 hours, at which time the acidic solution

20 was poured over ice, and the resulting solid was collected by filtration. The filter
cake was dried in vacuo, and the solid was recrystallized from hexane/ethyl

acetate to yield a cream-colored powder (0.12 g, 71%); mp 167-169°C.
THNMR (CDCl13) 8 7.9 (s, 1H), 7.7 (d, 1H), 7.4 (d, 1H), 5.4 (d, 1H), 3.7 (dd, 1H),

2.7 (m, 2H), 2.5 (m, 2H), 2.1 (m, 1H), 1.9-1.7 (m, 4H), 0.9 (d, 3H),
25 0.8 (d, 3H) ppm.

In a manner similar to that described in Example 1, the following

compounds were prepared:
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EXAMPLE 3
(S) 2-(6.7.8.9-Tetrahydro-dibenzofuran-3-sulfonylamino)-succinic acid;
mp 176-179°C.

10 IHNMR (CDCl3/DMSO-dg) 5 7.8 (s, 1H), 7.6 (d, 1H), 7.4 (d, 1H), 5.9 (d, 1H),
3.9 (m, 1H), 2.9-2.5 (m, 7H), 1.9-1.7 (m, 4H) ppm.

In a manner similar to that described in Example 1 but replacing D-valine,
tert-butyl ester with L-homophenylalanine, methyl ester and utilizing basic

hydrolysis of the ester moiety, the following compound was prepared:

15 ’ EXAMPLE 4

7.8.9-tetrahydro-dibenzofuran-3-sulfonylamino ic acid;

mp 167-169°C.

IHNMR (CDCl3) § 7.9 (s, 1H), 7.7 (d, 1H), 7.5 (d, 1H), 7.2 (m, 3H), 7.1 (d, 2H),
5.2 (d, 1H), 4.0 (m, 1H).

20 Using the procedure of Example 1, the following compounds of Formula I

are prepared:

EXAMPLE 5
{8)-Phenyl-[(6.7,8.9-tetrahydro-dibenzofuran-3-sulfonylamino)}-acetic acid

EXAMPLE 6
25 (S) 5-Phenyl-2-(6.7.8.9-tetrahydro-dibenzofuran-3-sulfonylamino)-pentanoic acid
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EXAMPLE 7
(S) 2-(2,3-Dihydro-1H-8-oxa-cyclopenta[alindene-6-sulfonylamino)-3-methyl-
butyric acid
EXAMPLE 8
5 S) 3-Methyl-2-(6.,7.8.9-tetrahydro-5H-10-oxa-benzo[alazulene-2-sulfonylamino)-
butyric acid
EXAMPLE 9
(S) N-Hydroxy-4-phenyl-2-(6.7.8.9-tetrahydro-dibenzofuran-3-sulfonylamino)-
butvramide
10 EXAMPLE 10
(S) N-Hydroxy-3-(6.7.8.9-tetrahydro-dibenzofuran-3-sulfonylamino)-succinamic
acid
EXAMPLE 11

(R) 4-Phenyl-2-(6.7.8.9-tetrahydro-dibenzofuran-3-sul fonxlamfno )-butyric acid

15 EXAMPLE 12
(R) 2-(6,7.8.9-Tetrahydro-dibenzofuran-3-sulfonylamino)-succinic acid

EXAMPLE 13
(R) 2-(2.3-Dihydro-1H-8-oxa-cyclopentafalindene-6-sulfonylamino)-3-methyl-
butyric acid
20 EXAMPLE 14

{R) 3-Methyl-2-(6.7.8.9-tetrahydro-5H-10-oxa-benzo[ajazulene-2-
sulfonylamino)-butyric acid

EXAMPLE 15

(S) 3-Methyl-2-(6.7,8.9-tetrahydro-dibenzothiophene-3-sulfonylamino)-butyric
25 acid
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EXAMPLE 16
(S) 3-Methyl-2-(9-methyl-6.7.8.9-tetrahydro-5H-carbazole-2-sulfonylamino)-

butyric acid

EXAMPLE 17
(S) 4-Phenyl-2-(6.7.8.9-tetrahydro-5H-fluorene-2-sulfonylamino)-butyric acid;

EXAMPLE 18
(S) 3-Methyl-2-(6.7.8.9-tetrabydro-SH-fluorene-2-sulfonylamino)-butyric acid

GENERAL PROCEDURE FOR PREPARING HYDROXAMIC ACIDS OF
FORMULA I (Y = NHOH)

Step (a) Preparation of O-Benzylhydroxylamine derivative
To a solution of the acid chloride of a carboxylic acid of Formula I

(Y = OH) in tetrahydrofuran is added two equivalents of O-benzylhydroxylamine
(the acid chloride is prepared from the corresponding acid and thionyl chloride or
oxalyl chloride). The mixture is stirred at room temperature for 24 hours. The
reaction mixture is diluted with 1 M hydrochloric acid and ethyl acetate. The
layers are separated and the ethyl acetate solution is washed with water and dried
over magnesium sulfate. After filtration, the crude solid is triturated with hexane,

and the resulting solid is collected by filtration.

Step (b) Preparation of Hydroxamic Acid of Formula I (Y = NHOH)
To a solution of the product from Step (a) in methanol/tetrahydrofuran is

added palladium on barium sulfate. The solution is exposed to hydrogen gas either
at atmospheric pressure under a balloon or at 50 pounds per square inch (psi) in a
Parr apparatus. After hydrogen uptake is complete, the mixture is filtered through
celite and concentrated in vacuo to afford the hydroxamic acid.

Using the general procedure for preparing hydroxamic acids described

above, the following hydroxamic acids of Formula I are prepared.
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5 (S) N-Hydroxy-4-phenyl-2-(6.7.8.9-tetrahydro-dibenzofuran-3-sulfonylamino)-
butyramide

EXAMPLE 21
(S) N-Hydroxy-2-phenyl-2-(6,7.8.9-tetrahvdro-dibenzofuran-3-sulfonylamino)-

acetamide

10 EXAMPLE 22
(S) N-Hydroxy-2-(6,7.8.9-tetrahydro-dibenzofuran-3-sulfonylamino)-3-(3.4.4-

trimethyl-2.5-dioxo-imidazolidin-1-yl)-propionamide

EXAMPLE 23
(S) 3-(1.3-Dioxo-1,3-dihydro-isoindol-2-y])-N-hydroxy-2-(6.7.8.9-tetrahydro-
15 dibenzofuran-3-sulfonylamino)-propionamide

EXAMPLE 24
(S) 5-Phenyl-2-(6,7.8.9-tetrahydro-dibenzofuran-3-sulfonylamino)-pentanoic acid
hydroxyamide

EXAMPLE 25
20 (S) N-Hydroxy-3-(1H-indol-3-y)-2-(6.7.8.9-tetrahydro-dibenzofuran-

3-sulfonylamino)-propionamide

EXAMPLE 26

S) 2-(2.3-Dihvdro-1H-8-0xa-cyclopentafalindene-6-sulfonylamino

3-methyl-butyramide




y'L0%/ V & ()-'* 0% !& ()-  A0%& ()-  %O0W& ()- Mal[: VU410

y"10% n& ()-'* xy"10% & ()- y"10% i & ()- by"10% i & ()- y" 10%
i & ()-'* y"10%IS d& ()-' *r*| [NA41010V\$%V10V\/$%V10V\$%V y Aipobds
xy"109% & ()-'* y"10%"s& ()-'* Dy"10%$%s& ()- y" 10%“1‘)"@,}‘ﬁj bd3

i & ()-' *6Rb| [: NA41010 #1098"3& ()-  1098"3& () - L10°/<3"3&'() 1098" 3&' () -
MLOYB" 3&' ()- WIDMEESE' () - b [: NA41010 y10%3"3&'() 1093" 3&' () PCELEMRI2Z () -
&1098" 3& ()- 2z1098"3& ()- s1098"3& ()-f,|[: NA41010 098" 3& () -

1098"3& ()- @09%8"3& ()- F109%8"3& ()- - 18" 3& ()-

1098" 3& () -, e$f| [: NA41010 ' 1098" 3& ( ¥53& ()- S$@09B"3& ()-
"1098"3& ()- 9! 1098"3& ()- slefVB"3&'EP)(&M41010 31@098"3& ()- /@
1098" 3&' () - - (YL Xy)- 3 -nfethyl QS TBO-ketrahydro 114D 0-B&ka-benzofdlazulene-2-

1098"3& ()-Cq|[:-4103"3 _ :91098"3& ()- 991098"3& ()- 7, 1098"3& () -
61098" 3& () - M@Q@Mﬂ@/@s&'() NkbA4103"3  1098" & () -
1098" & ()- L 109 ()-mL 10% 8" & ()-m!1098" & ()-103"3103"3=x|[: A4103"3

EXAMPLE 28
5 {S) N-Hydroxy-4-phenyl-2-(6.7.8.9-tetrahydro-SH-fluorene-2-sulfonylamino)-

butyramide

EXAMPLE 29
. {S) N-Hydroxy-3-methyl-2-(6.7.8.9-tetrahydro-5H-fluorene-2-sulfonylamino)-

butyramide

10 EXAMPLE 30

(R) N-Hydroxy-3-methyl-2-(6.7.8.9-tetrahydro-dibenzofuran-3-sulfonylamino)-
butyramide

EXAMPLE 31
(R’LN-Hvdroxy-4-phenyl-2-( 6.,7.8.9-tetrahydro-dibenzofuran-3-sulfonylamino)-
15 butyramide

EXAMPLE 32
(R) N-Hydroxy-2-phenyl-2-(6.7.8.9-tetrahydro-dibenzofuran-3-sulfonylamino)-

acetamide

EXAMPLE 33
20 (R) N-Hydroxy-2-(6.7.8.9-tetrahydro-dibenzofuran-3-suifonylamino)-3-(3.4.4-

trimethyl-2.5-dioxo-imidazolidin-1-yl)-propionamide

EXAMPLE 34
R) 3-(1.3-Dioxo-1,3-dihydro-isoindo]-2-

dibenzofuran-3-sulfonylamino)-propionamide



3MLO9B" & ()- 1098"& ()- s1098"& ()- S1098"& ()- " 1098"& ()-
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US| [:A4103"3 11098"& ()- &gl09B"& ()- 1098"& ()-
1 1098" & ()- 31098"& ()-$2n*[[:A4103"3 ) 10%g §ol )iy 2003

'T1098" & ()- &L0YB"& ()- s$ 1098"& ()- "1098"& ()-
L1 1098" &' ()- 4103"3 291098"& ()- 1G 1098"& ()- y/ 1098" -
1098" &' ( yﬁg«%@s@ *10%8"& ()-, G [ NA410108" 108" 108" ‘f‘g‘ﬁg"é‘ 73

&9910%3" &'
10% & () -

()- 71098" &' () 5 1098"& ()- [F4Z 1098"& ()-' c~ |[ NA41010
109% & () - 10% & ()- 10%@@ ()-Z 10% & ()-Z '10% & () -

NA41010 109% & ()- 10%& ()- EXBMELEPS 10%& ()-  SSI0% & ()-

"pv|L:
10% & () - E4| [ %%% nv192 (160 %& %—tgt)rahvd}oqc{bb Q“uran— (-)s%if& mglammo)-pcntanoxc acid

10

15

hydroxyamide

EXAMPLE 36
6.7.8.9-tetrahydro-dibenzofuran-

3-sulfonylamino)-propionamide

EXAMPLE 37
(R) 2-(2.3-Dihydro-1H-8-0xa-cyclopentalalindene-6-sulfonylamino)-N-hydroxy-

3-methyl-butyramide

EXAMPLE 38
{(R) N—Hvdgoxv-3-methvl-2-( 6.,7.8.9-tetrahydro-5H-10-oxa-benzo[alazulene-2-

sulfonylamino)-butyramide

EXAMPLE 39
(R) N-Hvdroxv-4-phenyl-2-(6.7.8.9-tetrahydro-SH-fluorene-2-sulfonylamino)-
butyramide

EXAMPLE 40

-3-methyl-2-(6.7.8.9-tetrahydro-5H-fluorene-2-sulfonylamino)-




10% & ()- 10% & ()- 3 YIO% & ()-4r0@[: NA41010 *L10% & ()- F @10% & () -
'10% & ()- F &10% & ()- s$10% & ()- 3 "10% & ()-T|[: NA41010 |4 10% & ()-
CF 210% & ()- 31104 & ()- /glo% & ()- -10%& ()- F

f,z10% & ()-(jyz{||[NA41010" 10" 10" Y s<@O0% & ()- : 1004%Jppuary2003
9910% & ()- 710% & ()- Y 6z10% & ()-||[: NA41010 $10% & ()- | gl0% & ()- 3
1096 & ()- 1090A8) 6y06s6Y10% & ()- ! 109 & ()- Ed|[: NA41010 | MLOY% RCHIUSIB12273
s10% & ()- | ygl0% & ()- 3MIO% & ()- | @10% & ()- 3

Y109 & ()-Uw| [ NA41010 L10% & ()- 3 s1098K ()- L10% & ()- F " 10% & ()-
109% & ()- 3 Ys10% & ()-+k)C [: NA41010 @%ﬁﬁ) 3,8&10% & ()- $10% & ()-
3 #s10% & ()- s!L10% & ()- 10% & ()- C=Nr*NA21010 F1&10% & ()- /S
109% & ()- .,10%& ()- Fy,10%& ()- *f10%& ()- 3

I. A compound of Formula I

Q) L1
X R R

n

wherein n is zero or an integer of 1 or 2;
5 X is -O-,
-S(O)p wherein p s zero or an integer of 1 or 2,
-N- wherein R2 is hydrogen,
| alkyl,

R2 acyl, or

10 benzyl,
-CHj-, or

-C..;

|
0

15 R is hydrogen,
alkyl,
hydroxyalkyl, '
alkoxyalkyl,
trifluoromethyl,

20 alkanoyloxyalkyl,
alkanoylaminoalkyl,
alkylthioalkyl,
alkylsulfinylalkyl,
alkylsulfonylalkyl,

25 aminoalkyl,
alkylaminoalkyl,
dialkylaminoalkyl,
N-alkylpiperazinoalkyl,



S)10% & ()-N)| [ NA41010 10 10 LO9F10% & ()- 710% & ()- F 610% & ()- 14
10% & ()- F 2109% & ()-T|[:NA41010 | , @O0% & ()- 3 10%'&'() | 10% &'()

S 109 ()-m 10% " & ()-m!10% & ()-;x|[:NA41010 10% & () - od Jhish; 80
10% & ()- F 10% & ()- | fT10% & ()- 3310% & ()- _>[|[: NA41010 L'@O‘V'&'()

10% & () - &y@W&IF (10%& ()- | @OWE () F1108& ()- [é@swglo

* @09 & ( '10% & ()- F &10% & ()- $ 10% & (

109 & () - } L|[: NA41010 4S10% & ()- Y 2- 1gi{ 6& ()- F1910% &' ()- / 1ocV & ()-
.10% & ()- F vy, 10% & ()-R obU410 !s10%" & () -10"10"10" :10% & () -

L910% & ()- 710% & ()- Y Nphefiydalkylpietdzinoblky) Y 10%" & ()-  10%" &' () -

morpholinoalkyl,
thiomorpholinoalkyl,
piperidinoalkyl,
5 pyrrolidinoalkyl,
N-alkylalkylpiperidinoalkyl,
pyridylalkyl,
thienylalkyl,
quinolinylalkytl,
* 10 thiazolylalkyl,
cycloalkyl,
cycloalkylalkyl,
phenyl,
phenyl substituted by one to three substituents selected from the
15 group consisting of:
hydroxy,
alkoxy,
alkyl,
alkylthio,
20 alkylsulfinyl,
alkylsulfonyl,
amino,
alkylamino,
dialkylamino,
25 halogen,
cyano,
nitro,
trifluoromethyl or on adjacent carbon atoms by either a one
to two carbon alkenylenedioxy group or a two to
30 three carbon alkenyleneoxy group,
phenylalkyl,
phenylalkyl wherein phenyl is substituted by alkyl,
alkoxy,



10%" & ()- 109" & ()- 109" & ()- &zZ10%g" & ()-sJ|[:bu410 109" & ()- |
y10%" & ()- 109" & ()- Y S10%g"& ()- 109" & ()- &$10%g" & ()-AQ [:bU410
1109" & ()- | 10%"& ()- 3 10%"& ()- | 10%"& ()- 3 Floyg"& % 003
@O0%" & ()-8V|[:bU4L0 F ,)MLO%"& ()- ' 10%"& ()- 3 9%10%%~anp3ry 30034,
10%"& ()- 3 "@O0%"& ()- | L!'109%g"& ()-"h|[:bU4l0 F 2S10%q" & ()-
1°10%" & ()- YWODOWESR ()- -1 10%"& ()- F S, 310%"& ()- *| PCT/US99/12273
10%" & ()-VFG [:-410q" 9<10%"& ()- :10%"& ()- 910%"& ()- 710%g"& ()-
5109g" & ()- F4l 109" & ()-GH Yz*bA410q" “6&®"10% & ()- "10%!'& ()-
"1098!8& ()- "10%& ()- !10%g §th18_q" 10g"*z' () *| [ NA41010" 10" 10" 3
SI10% & ()- !'110% & ()- !!10%‘&(' )

trifluoromethyl,

heteroaryl,
heteroaryl substituted by one to two substituents selected from the
5 group consisting of:
alkyl, or
halogen,
biphenyl,
biphenyl, substituted by alkyl,
v 10 alkoxy,
halogen,
trifluoromethyl, or
cyano,
biphenylalkyl or
15 biphenylalkyl wherein biphenyl is substituted by
alkyl,
alkoxy,
halogen,
trifluoromethyl, or
20 cyano;
D is zero or an integer of 1 to 3;
L is zero or an ineger of 1 to 3;
Rl is hydrogen
a side chain or a natural amino acid or
25 a side chain of an unnatural amino acid;
Y is OR3 wherein R3 is hydrogen,
methyl,
ethyl, or
benzyl, or
30 NH-OR#4 wherein R4 is hydrogen,
alkyl, or
benzyl;



>10% & () -

310%! & () -
- 310%! & () -

@"10% & ()-*, -.ef hkKNA41010" 10" 310%l!' & ()- 310% ! & () -
310%d! & ()- 310%l! & ()- " #: L10%l! & () - Zhi j kI nof FNA41010" 10
310%d! & ()-( 310%l! & ()- 310%l! & ()- 29 Janua 2003

310%l! & ()-)?! 8" 3opqyz{ ~bBNA41010" 310%l! & ()- 310%l! & ()= 310%M & (

310%d! & () -
310%d! & () -
310%d! & () -

3109%! & () -
3109%l! & () -

10

15

20

25

310%]1 & ()-)?! 8' 3"BNA41010" 310%l! & 218" 3 310%

3 &9@’!"%68-)310% & () - UINA41010 310%&&' ()-)?18 §@§/§6%’l2&”
310%l! & ()- 310%f! & ()- UINA41040 310%l! & ()-)?!8' 3 310%l! & ()
310%l!' & ()- 310%l! & () - %&( UONAA1010 310%l! & ()-)?!8' 3

310%l! & 4nd coifedpahding isomad (o dr)a fhiafritddSltiENNMAEEPable salt

thereof.

2. The compound according to Claim 1 whichis

L] [ |
Uy S0, ~N—CH—COY

R RI!

3. The compound according to Claim 2 wherein
n is zero or an integer of 1; and
X1s-O-, or
-CH»-.

4, The compound according to Claim 3 wherein
n is zero or an integer of 1;
Xis-O-, or
-CH3-; and

R is hydrogen.

5. The compound according to Claim 4 wherein
n is zero or an integer of 1;
Xis-O-, or
-CHjp-;
R is hydrogen; and
Y is OH.

6. The compound according to Claim 5 wherein
n is zero or an integer of 1;
X is-O-, or
-CH»p-;
R is hydrogen; and
Y is NHOH.



310%d! & ()-)?!8' 3 310%d! & ()- 310%l! & ()- 310%l! & ()-

310%d! & ()- TW x~U: NA41010 310%l! & ()-)?!8' 3 310%l! & ()- 310%l! & () -
. 310%l' & ()- 310%l' & ()-|[:-410s3 ; $10%3& ()- ; $109%6& ()- %2'{%?2@
<I'109%& ()- 3: &10%& ()- 3:&10%& ()->bA410s3  S10% 9 & ? /2803, ()
& 10%9 & ()-MS10%9 & ()- 110%9 & ()-105310s3>B ' dyz~kS7410s3 : 10% 9

& ()-&9 : 10% gV 0p/ess] -

:10% 9 & ()-& :10%9 & ()-89 :10%9 & ()-& :10% 9 & ()-&9 : 10% 9
& ()- &01xX@10s39 :10% 9 & ()-& :10% 9 & (P589 :10% 9 & ()-& : 10% 9

& ()-& :10% 9 & (

& () - &916RSW m <410 5610% 9 & ()-&9 :10%9
gt §S\%ﬂli?gﬁ3ﬁse g?gjg 3 (}31 %ﬁ@fgg}%‘l 5 89 - 10% 9 & ()- &

()-&s

110% 9 & ()-&9 :10% 9 & ()(SE3N@hPsB6,7.80%0ahydo-dibenzbfisrtad-3&u(fpaydamino)-

10

15

20

25

30

butyric acid;

(S) N-Hydroxy-3-methyl-2-(6,7,8,9-tetrahydro-dibenzofuran-
3-sulfonylamino)-butyramide;

(S) 4-Phenyl-2-(6,7,8,9-tetrahydro-dibenzofuran-3-sulfonylamino)-
butyric acid;

(S) 2-(6,7,8,9-Tetrahydro-dibenzofuran-3-sulfonylamino)-succinic
acid;

(S) Phenyl-[(6,7,8,9-tetrahydro-dibenzofuran-3-suifonylamino)]-
acetic acid;

(S) 2-(6,7,8,9-Tetrahydro-dibenzofuran-3-sulfonylamino)-
3-(3,4,4-trimethyl-2,5-dioxo-imidazolidin-1-yl)-propionic acid,

(S) 3«(1,3-Dioxo-1,3-dihydro-isoindol-2-yl)-2-(6,7,8,9-tetrahydro-
dibenzofuran-3-sulfonylamino)-propionic acid;

(S) 2-(6,7,8,9-Tetrahydro-dibenzofuran-3-sulfonylamino)-
4-(3,4,4-trimethyl-2,5-dioxo-imidazolidin-1-yl)-butyric acid;

(S) 2-(6,7,8,9-Tetrahydro-dibenzofuran-3-sulfonylamino)-
5-(3,4,4-trimethyl-2,5-dioxo-imidazolidin-1-yl)-pentanoic acid;

(S) 5-Phenyl-2-(6,7,8,9-tetrahydro-dibenzofuran-3-sulfonylamino)-
pentanoic acid;

(S) 4-Phenylmethanesulfinyl-2-(6,7,8,9-tetrahydro-dibenzofuran-
3-sulfonylamino)-butyric acid;

(S) 4-(1,3-Dioxo-1,3-dihydro-isoindol-2-yl)-2-(6,7,8,9-tetrahydro-
dibenzofuran-3-sulfonylamino)-butyric acid;

(S) 5-(1,3-Dioxo-1,3-dihydro-isoindol-2-yl)-2-(6,7,8,9-tetrahydro-
dibenzofuran-3-sulfonylamino)-pentanoic acid;

(S) 6-Phenyl-2-(6,7,8,9-tetrahydro-dibenzofuran-3-sulfonylamino)-
hexanoic acid;

(S) 7-Phenyl-2-(6,7,8,9-tetrahydro-dibenzofuran-3-sulfonylamino)-
heptanoic acid;

(S) 8-Phenyl-2-(6,7,8,9-tetrahydro-dibenzofuran-3-sulfonylamino)-

octanoic acid;

10%9 & ()-&9 :10% 9 & ()- & 110% 9 &-()emaams
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&
& (
& (
0
& ()- FOB10%'S F@10% 9 & ()-F :10%9 & ()-89 :10% 9
& () - &&sW410s3@10% 9 & ()-F@10% 9 & () EOF@lO%Q & ()-F@10% 9
& ()-FO@10% 9 & ()- F& +=>?2@Byl R10s3@10% 9 & 10 9 10 9 10 9 @10% 9
& ()-FO@®10% 9 & ()-F@®1AQ%® @-Phenylsulfamoyl 2-(6,7,8,9-tetrahydro-dibenzofuran-
& () - FOBRUbchi wal - R-.109 &ga ])w (C)--lo%& ()- &MLOY%B& ()- MLOYB& ()-L
1 s1096& () - wsWR- 1- MiAQRMEYTG 2¢1d;1 00 () - - 1006& () -, - L0UBE ( ) - XX@R

1, - 10988 () --109%& . N
PX<R- 1- 1098& () - , - 10 ()Y?%%ém%% st (3o T Ce P BRI 1 100
"()--1098& () -, - 10‘V$8§l(l§0nyllacﬁ$& l(u)tynca_@%& () dei } ~xX@R- 1, - 109%%&" () - - 10%%$8&

-, - 10988 () - - 10%$& 1- 3= 100BE 1098& ()--1
83@&- ()- V\;?? 1- 10%&'(%) fg% “ﬁ%%@ﬂ?&?ﬁ%&iﬁ Z‘@’m %%7@& ()-& (gl) | 7R
-1-10% YF: 1098& () - ﬁaxlﬁﬁ%&nﬁd)-butfrw&@& ()- &$10%B& ()--109%8& ()-, |obU4

|1o%& F10$&10$10% 810%5& W& ()-K 2 *10% & ()-K
AL b(U)4 f #10%$& ()-m &9 i)%kl#@pl(% ylhk(@iﬂ@w@lmh%h 23!129 él() -

ﬁ" 1099408 O- zZ" 10%&?ony&ﬂl£o)%pmn@a¥ﬁ){$& ()- #3"10% & ()- Oo#3"10%t& () -
(S) 4-(1H-Indol-3-yl)-2-(6,7,8,9-tetrahydro-dibenzofuran-
10 3-sulfonylamino)-butyric acid;
(S) 5-(1H-Indol-3-y1)-2-(6,7,8,9-tetrahydro-dibenzofuran-
3-sulfonylamino)-pentanoic acid;
(S) 6-(1H-Indol-3-yl)-2-(6,7,8,9-tetrahydro-dibenzofuran-
3-sulfonylamino)-hexanoic acid;
15 (S) 7-(1H-Indol-3-yl)-2-(6,7,8,9-tetrahydro-dibenzofuran-
3-sulfonylamino)-heptanoic acid;
(S) 8-(1H-Indol-3-yl)-2-(6,7,8,9-tetrahydro-dibenzofuran-
3-sulfonylamino)-octanoic acid;
(S) 2-(2,3-Dihydro-1H-8-oxa-cyclopentafa]indene-
20 6-sulfonylamino)-3-methyl-butyric acid;
(S) 3-Methyl-2-(6,7,8,9-tetrahydro-5H-10-oxa-benzo[a}azulene-
2-sulfonylamino)-butyric acid;
(S) N-Hydroxy-4-phenyl-2-(6,7,8,9-tetrahydro-dibenzofuran-
3-sulfonylamino)-butyramide;
25 (S) N-Hydroxy-3-(6,7,8,9 -tetrahydro-dibenzof\nan-
3-sulfonylamino)-succinamic acid;
(S) N-Hydroxy-2-phenyl-2-(6,7,8,9-tetrahydro-dibenzofuran-
3-sulfonylamino)-acetamide;
(S) N-Hydroxy-2-(6,7,8,9-tetrahydro-dibenzofuran-
30 3-sulfonylamino)-3-(3,4,4-trimethyl-2,5-dioxo-imidazolidin-1-yl)-

propionamide;
(S) 3-(1,3-Dioxo-1,3-dihydro-isoindol-2-yl)-N-hydroxy-
2-(6,7,8,9-tetrahydro-dibenzofuran-3-sulfonylamino)-propionamide;
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S t1099& ()- T ,10% & ()- F n, 10%"& ()- A , 10%#& () - 109 & () -

10968 () - ANWKYZ| [ NA4109%.09%4.0% L<: 1099& () -6R9@L0%W& ()-2z Hlyl0%& ()-Z
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10% & f 109" 1& 0% & ()- |
F: 10% E&')(;n L1 109% & (§) m(gilﬁ)g@/&gg¢§%glo% Oﬁ%?'[{ﬁwammx 10% & 8

| +10% & ()5 ) 109% & %(3:4.4-tripethgl-2,5-diox®-intidazelidin-1-yB-pentasoit peifl| NA410" 10" 10"
F: MLO% & () - 810%‘&'@- F41006 & ()-M y2109% & ()- /109% & ()-Fj |[: NA410

D 10%t! & ()-- 1098" amidfes " g (Y- 1,109 8" & ()- 99710% 8" & () -
1109 8" & ()-- | [: NA410 ES’; 5 PROAYEY.E, 13 9-tetiehi0l Gyt LOBIGH sty

&$910% 8" " & ()- F10% 8" & le‘V8"‘&'() FJTIT#| [ NA4ALO 10% 8" & () -
Fs'“110% 8" & ()- vareowmnerc agidhydroxysmiges 8" & () -
(S) N-Hydroxy-4-phenylmethanesulfinyl-2-(6,7,8,9-tetrahydro-
10 dibenzofuran-3-sulfonylamino)-butyramide;
(S) 4-(1,3-Dioxo-1,3-dihydro-isoindol-2-yl)-N-hydroxy-
2-(6,7,8,9-tetrahydro-dibenzofuran-3-sulfonylamino)-butyramide;
(S) 5-(1,3-Dioxo-1,3-dihydro-isoindol-2-yl)-2-(6,7,8,9-tetrahydro-
dibenzofuran-3-sulfonylamino)-pentanoic acid hydroxyamide;
15 (S) 6-Phenyl-2-(6,7,8,9-tetrahydro-dibenzofuran-3-sulfonylamino)-
hexanoic acid hydroxyamide;
(S) 7-Phenyl-2-(6,7,8,9-tetrahydro-dibenzofuran-3-sulfonylamino)-
heptanoic acid hydroxyamide;
(S) 8-Phenyl-2-(6,7,8,9-tetrahydro-dibenzofuran-3-sulfonylamino)-
20 octanoic acid hydroxyamide;
(S) 4-Benzylsulfanyl-N-hydroxy-2-(6,7,8,9-tetrahydro-
dibenzofuran-3-sulfonylamino)-butyramide;
(S) N-Hydroxy-4-phenylsulfamoyl-2-(6,7,8,9-tetrahydro-
dibenzofuran-3-sulfonylamino)-butyramide;
25 (S) N-Hydroxy-4-phenyimethanesulfonyl-2-(6,7,8,9-tetrahydro-
dibenzofuran-3-sulfonylamino)-butyramide;
(S) N-Hydroxy-3-(1H-indol-3-yl})-2-(6,7,8,9-tetrahydro-
dibenzofuran-3-sulfonylamino)-propionamide;
(S) N-Hydroxy-4-(1H-indol-3-yl)-2-(6,7,8,9-tetrahydro-
30 dibenzofuran-3-sulfonylamino)-butyramide;
(S) 5-(1H-Indol-3-yl)-2-(6,7,8,9-tetrahydro-dibenzofuran-

3-sulfonylamino)-pentanoic acid hydroxyamide;
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CoF

6-sulfonylamino)-N-hydroxy-3-methyl-butyramide;
(S) N-Hydroxy-3-methyl-2-(6,7,8,9-tetrahydro-5H-10-oxa-
Y10 benzo[a]azulene-2-sulfonylamino)-butyramide;
(S) 3-Methyl-2-(6,7,8,9-tetrahydro-dibenzothiophene-3-
sulfonylamino)-butyric acid;
(S) 3-Methyl-2-(9-methyl-6,7,8,9-tetrahydro-5H-carbazole-2-
sulfonylamino)-butyric acid;
15 (S) 4-Phenyl-2-(6,7,8,9-tetrahydro-dibenzothiophene-3-
sulfonylamino)-butyric acid;
(S) 4-Phenyl-2-(6,7,8,9-tetrahydro-5SH-fluorene-2-sulfonylamino)-
butyric acid;
(S) N-Hydroxy-4-phenyl-2-(6,7,8,9-tetrahydro-5H-fluorene-2-
20 sulfonylamino)-butyramide;
(S) N-Hydroxy-3-methyl-2-(6,7,8,9-tetrahydro-dibenzothiophene-
3-sulfonylamino)-butyramide;
(S) N-Hydroxy-3-methyl-2-(9-methyl-6,7,8,9-tetrahydro-5H-
carbazole-2-sulfonylamino)-butyramide;
25 (S) N-Hydroxy-4-phenyl-2-(6,7,8,9-tetrahydro-dibenzothiophene-
3-sulfonylamino)-butyramide;
(S) 3-Methyl-2+(6,7,8,9-tetrahydro-5H-fluorene-2-sulfonylamino)-
butyric acid;
(S) N-Hydroxy-3-methyl-2-(6,7,8,9-tetrahydro-5H-fluorene-2-
30 sulfonylamino)-butyramide;
(R) 3-Methyl-2-(6,7,8,9-tetrahydro-dibenzofuran-
3-sulfonylamino)-butyric acid;
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(R) Phenyl-[(6,7,8,9-tetrahydro-dibenzofuran-3-sulfonylamino)}-

acetic acid;
(R) 2-(6,7,8,9-Tetrahydro-dibenzofuran-3-sulfonylamino)-
! 10 3-(3,4,4-trimethyl-2,5-dioxo-imidazolidin-1-yl)-propionic acid;
(R) 3-(1,3-Dioxo-1,3-dihydro-isoindol-2-yl)-2-(6,7,8,9-tetrahydro-
dibenzofuran-3-sulfonylamino)-propionic acid;
(R) 2-(6,7,8.9-Tetrahydro-dibenzofuran-3-sulfonylamino)-
. 4-1 * 4,4-trimethyl-2,5-dioxo-imidazolidin-1-yl)-butyric acid;
15 (R) 2-(6,7,8,9-Tetrahydro-dibenzofuran-3-sulfonylamino)-
5-(3,4,4-trimethyl-2,5-dioxo-imidazolidin-1-yl)-pentanoic acid;
(R) 5-Phenyl-2-(6,7,8,9-tetrahydro-dibenzofuran-3-sulfonylamino)-
pentanoic acid;
(R) 4-Phenylmethanesulfinyl-2-(6,7,8,9-tetrahydro-dibenzofuran-
20 3-sulfonylamino)-butyric acid;
(R) 4-(1,3-Dioxo-1,3-dihydro-isoindol-2-yl)-2-(6,7,8,9-tetrahydro-
dibenzofuran-3-sulfonylamino)-butyric acid;
(R) 5-(1,3-Dioxo-1,3-dihydro-isoindol-2-yl)-2-(6,7,8,9-tetrahydro-
dibenzofuran-3-sulfonylamino)-pentanoic acid;
25 (R) 6-Phenyl-2-(6,7,8,9-tetrahydro-dibenzofuran-3-sulfonylamino)-
hexanoic acid;
(R) 7-Phenyl-2-(6,7,8,9-tetrahydro-dibenzofuran-3-sulfonylamino)-
heptanoic acid;
(R) 8-Phenyl-2-(6,7,8,9-tetrahydro-dibenzofuran-3-sulfonylamino)-
30 octanoic acid;
(R) 4-Phenylsulfamoyl-2-(6,7,8,9-tetrahydro-dibenzofuran-
3-sulfonylamino)-butyric acid;
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(R) 5-(1H-Indol-3-yl)-2-(6,7,8,9-tetrahydro-dibenzofuran-
10 3-sulfonylamino)-pentanoic acid;

(R) 6-(1H-Indol-3-yl)-2-(6,7,8,9-tetrahydro-dibenzofuran-
3-sulfonylamino)-hexanoic acid;

(R) 7-(1H-Indol-3-yl)-2-(6,7,8,9-tetrahydro-dibenzofuran-
3-sulfonylamino)-heptanoic acid;

15 (R) 8-(1H-Indol-3-y1)-2-(6,7,8,9-tetrahydro-dibenzofuran-
3-sulfonylamino)-octanoic acid;

(R) 2-(2,3-Dihydro-1H-8-oxa-cyclopenta[ajindene-
6-sulfonylamino)-3-methyl-butyric acid;

(R) 3-Methyl-2-(6,7,8,9-tetrahydro-5H-10-oxa-benzo[a)azulene-

20 2-sulfonylamino)-butyric acid;

(R) N-Hydroxy-4-phenyl-2-(6,7,8,9-tetrahydro-dibenzofuran-
3-sulfonylamino)-butyramide;

(R) N-Hydroxy-3-(6,7,8,9-tetrahydro-dibenzofuran-
3-sulfonylamino)-succinamic acid;

25 (R) N-Hydroxy-2-phenyl-2-(6,7,8,9-tetrahydro-dibenzofuran-
3-sulfonylamino)-acetamide;

(R) N-Hydroxy-2-(6,7,8,9-tetrahydro-dibenzofuran-
3-sulfonylamino)-3-(3,4,4-trimethyl-2,5-dioxo-imidazolidin-1-yl)-
propionamide;

30 (R) 3-(1,3-Dioxo-1,3-dihydro-isoindol-2-yl)-N-hydroxy-
2-(6,7,8,9-tetrahydro-dibenzofuran-3-sulfonylamino)-propionamide;
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Y10 dibenzofuran-3-sulfonylamino)-butyramide;
(R) 4-(1,3-Dioxo-1,3-dihydro-isoindol-2-yl)-N-hydroxy-
2-(6,7,8,9-tetrahydro-dibenzofuran-3-sulfonylamino)-butyramide;
(R) 5-(1,3-Dioxo-1,3-dihydro-isoindol-2-yl)-2-(6,7,8,9-tetrahydro-
dibenzofuran-3-sulfonylamino)-pentanoic acid hydroxyamide;
15 (R) 6-Phenyl-2-(6,7,8,9-tetrahydro-dibenzofuran-3-sulfonylamino)-
hexanoic acid hydroxyamide;
(R) 7-Phenyl-2-(6,7,8,9-tetrahydro-dibenzofuran-3-sulfonylamino)-
heptanoic acid hydroxyamide;
(R) 8-Phenyl-2-(6,7,8,9-tetrahydro-dibenzofuran-3-sulfonylamino)-
20 octanoic acid hydroxyamide;
(R) 4-Benzylsulfanyl-N-hydroxy-2-(6,7,8,9-tetrahydro-
dibenzofuran-3-sulfonylamino)-butyramide;
(R) N-Hydroxy-4-phenylsulfamoyl-2-(6,7,8,9-tetrahydro-
dibenzofuran-3-suifonylamino)-butyramide;
25 (R) N-Hydroxy-4-phenylmethanesulfonyl-2-(6,7,8,9-tetrahydro-
dibenzofuran-3-sulfonylamino)-butyramide;
(R) N-Hydroxy-3-(1H-indol-3-yl)-2-(6,7,8,9-tetrahydro-
dibenzofuran-3-sulfonylamino)-propionamide;
(R) N-Hydroxy-4-(1H-indol-3-yl)-2-(6,7,8,9-tetrahydro-
30 dibenzofuran-3-sulfonylamino)-butyramide;
(R) 5-(1H-Indol-3-yl)-2-(6,7,8,9-tetrahydro-dibenzofuran-

3-sulfonylamino)-pentanoic acid hydroxyamide;



T1098& () - s109%& () - @ 98&GLO%& () -kk; I Ylielgll|[:bu4l0 'y10%>&' ()- Q

Y Zn] MKV UALO L0988 () - MLOYE ()~ ! 510988 {)- 10L pp 4ghdrt

_ manmmV - Is

#)1/000/;% (L 3& (()a)##l yl'ow gﬁlé%& ()- OL##TS%E () - 0#10%& () - ;53’9““5’}%3;410
MmMMMIMNS

#1098 () - 0#1“86@§L5}‘ 0##10968&' () - O#109B& () - O##10%8& () - OmmmiFAfR%EFE 6

##1098& () - O#1098&' () - O##10UB& () - 0#10%15&% - 0#nn- n. n/ n=n>n?npX<410

#109$& () - O##1098B&' () - O#109$& () - O##109%$& () - O#109%&' () - 0?nPnTndnenf nr nsW

7410 (R) 6- (IH Indol-3- yl)-2 -(6,7,8,9-tetrahydro-dibenzofuran-

#1098& () - 0#10%8& ():0 100 0#1098&. 0##109 & () - 0rnsnt nnnnnnxX@ 10

it oo .g
##10988& () - 0#1098&' ( a e’@#%%ﬁ nNNpX<410

#1098&' () - 0O##109$& () 0#1 /gﬁ W RRRIRG00S W 410
#1088 () - 0#109%88& () - 0##1 /$& () 0#10 (() O##100 t((') 000 0000+0, OXX@10
##109$&' () - O#10%&' (J-solfortydarpifiof-heaiodd/aad hydroxyamide;o=0>0FoGoHopX<410

#1098 () 3044108 () - O¥1RAGE () 10 %%(g»soaﬁe?rms>d,b%m pVodoeohogosw
#109%6&' () - 0O#1098& ()3.@#1#(;,%&“6 -ogﬂﬂ&%&d(}%’ () - 0qgor osozo{ o] coox X@#
10 ##1098& () - O#1098&' () - O##1098& () - 0#10% -0#oooooooopX<410

#1098 () - 0##10%8&' () - 0#1RER(%3- W@){aw@!@m[@nﬂ@o«mpdpepf pgpwp~qdC

Fl0vse () 0ni1098e: (o DLOIRIBEN Ridreys3 metybbupprargide;
uzfigo//gi (g s! ;3#10%\& ()-&R) N‘»I—Q‘kﬁ&y(}-nﬁﬂiﬂ%&&?—tet%l}ydro -5H-10-oxa-

0 - r{Z C10 0Y& >&10%$& >&10%14&' () -
p10%B& () Is#‘io&?gﬂ gk?'% Pﬂ@iﬁp@n}g@gﬁ@y ‘f“%"%%@é‘*%ﬁﬂ E)LU410 " &109%¢ (2)/‘#3
& ()-(10xx10xx10xx 1' 10%@1%)\4&}%, &9 tetrahyd &p&ﬁ,é,&oﬁq

[' 1098$8& ()-5sQsssst Kt %1 & (). X310%aa@ ()-I%Oy%m% & ()-
%N 9L0%& ()- QuPy%dO0 ny)a:mm&ﬂw@@@) KtRttttuEu|[:bu4l0 o f109%& ()-4

310068 () - Fuvupuuuuws 1ot YIS Byttt ool
fl(ioo/%&())m 3f 1(300/%)(4%\.2‘)3&1%%%(;‘(@@ 4cid;4uu#v2vt vvv| [ : w510 , 109K & () -
§5 VVW, WITAS W] [(\)N@l‘bphenyl-ﬂl(é%@ %:‘?‘5ahydf°1%bﬂ@2@h{ﬁphe@yio%< & ()- |

3109%" & (!
10%" & () - 3S10%K" & g‘) #, @ NMV<XXXX| [ 1 w510 FOI' 10%K" & () -
109K" & () - FLO%K"& () - 109K" & () - FLO%K" &
Y3L10%C" & () -x'y" yyyy5z|[: Mehenyla*(aﬂw;&tar ydro-SH-ﬂ@wn&Q(s)llfonﬂamm & ()-
W109K" & () - F $10%< } "10%K" & ()-5zTzzz{7{y{]| [ : W510 YY4109%K" & () -
2f 109" & ()- Y 110%P cid J04e & ()- Y-10%" & () -
S, S109%K" & () - y{{{{| | /] O] @) W MAAESxyLIShaDH-21@BK!,. 8,9 tetrah9afs" ¥ -{luoreXe-RO%C" & () -
&910%<&g0?- "109K" & ()- . ,

sulfonylamino)-butyramide;

(R) N-Hydroxy-3-methyl-2-(6,7,8,9-tetrahydro-dibenzothiophene-
3-sulfonylamino)-butyramide;
(R) N-Hydroxy-3-methyl-2-(9-methyl-6,7,8,9-tetrahydro-5H-
carbazole-2-sulfonylamino)-butyramide;
25 (R) N-Hydroxy-4-phenyl-2-(6,7,8,9-tetrahydro-dibenzothiophene-
3-sulfonylamino)-butyramide;
(R) 3-Methyl-2-(6,7,8,9-tetrahydro-SH-fluorene-2-sulfonylamino)-
butyric acid; and
(R) N-Hydroxy-3-methyl-2-(6,7,8,9-tetrahydro-5H-fluorene-2-
30 sulfonylamino)-butyramide;
and corresponding isomers thereof; or a pharmaceutically acceptable salt
thereof.
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13. Use of a compound according to any one of claims 1 to 7 for the manufacture

of a medicament for inhibiting collagenase-3.

14. Use of a compound according to any one of claims 1 to 7 for the manufacture

of a medicament for preventing atherosclerotic plaque rupture.

15. Use of a compound according to any one of claims 1 to 7 for the manufacture

of a medicament for inhibiting aortic aneurysm.

16.  Use of a compound according to any one of claims 1 to 7 for the manufacture

of a medicament for inhibiting heart failure.
17. Use of a compound according to any one of claims | to 7 for the manufacture
of a medicament for preventing restenosis.

18.  Use of a compound according to any one of claims 1 to 7 for the manufacture

of a medicament for controlling periodontal disease.
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21.  Use of a compound according to any one of claims [ to 7 for the manufacture

of a medicament for treating decubital ulcers.

22.  Use of a compound according to any one of claims 1 to 7 for the manufacture

of a medicament for healing wounds.

23.  Use of a compound according to any one of claims | to 7 for the manufacture

of a medicament for treating cancer.

24. Use of a compound according to any one of claims 1 to 7 for the manufacture

of a medicament for treating arthritis.

25.  Use of a compound according to any one of claims 1 to 7 for the manufacture

of a medicament for treating osteoporosis.

26. Use of a compound according to any one of claims | to 7 for the manufacture
of a medicament for treating autoimmune or inflammatory disorders dependent upon

tissue invasion by leukocytes.

27. Use of a compound according to any one of claims | to 7 for the manufacture

of a medicament for treating multiple sclerosis.

28. Use of a compound according to any one of claims 1 to 7 for the manufacture

of a medicament for treating inflammation and pain.
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31. Use of a compound according to any one of claims | to 7 for the manufacture

of a medicament for treating left veatricular dilation.

32. A method for preparing a compound of Formula le

A
——S05-NH-CH-CO,H le
( I /I\/ 2 3 2 ( )
n X R!
wherein n is zero or an integer of | or 2;
Xis -O-,
S(0), wherein p is zero or an integer of 1 or2,
_N__
R wherein R? is hydrogen, alkyl, acyl, or benzyl;
—CHz—, or
___C__.
1
O ;and

R' is hydrogen, a side chain of a natural amino acid or a side chain of an unnatural
amino acid; and

corresponding isomers thereof; or

a pharmaceutically acceptable salt thereof which comprises treating a compound of

formula (15)
o O

X 1
( X H R1 S

n

~
<
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S(O), wherein p is zero or an integer of 1 or 2,

t
R?* wherein R? is hydrogen, alkyl, acyl, or benzyl;

-CHz-, or
._C_

]

O ;and

R' is hydrogen, a side chain of a natural amino acid or a side chain of an unnatural amino
acid; and
corresponding isomers thereof; ot a pharmaceutically acceptable salt thereof, prepared

according to the process of claim 32.



