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PCT/ US00/ 05162 -1 ALKENYL- AND ALKYNYL- CONTAI NI NG METALLOPROTEASE

| NHI Bl TORS  TECHNI CAL FIELD This invention is directed@®SEBnf¥linds whi ch
are useful_in treating di seases associated with netallogrg&g&ﬁg gctivity,
particul alYQOAHE et al | oprotease activity. The inventi &M P8 Ar¥s direct ed
to pharmaceutical conpositions coapyising the conpounds, and s to nethods
of treating netalloprotease-related nal adi es using the conmpounds or the
phar maceuti cal conpositions. BACKGROUND A nunber of structurally rel ated
nmet al | opr ot eases effect the breakdown of structural proteins. These

met al | opr ot ABKENYDHf ANB ALK YNWL-CONTARNINGOYETALEOPRATEASE INHIBITORS 10 are
involved in tissue breakdown and renodeling. Such proteins are referred to
as netall oproteases or MPs. There are several different famlies of Ms,

classified by sequence honol ogy, disclosed in the art. The e
Matrix-Metall o Proteases (MWS); zinc netal |l oproteases; namWMEMWWWEMWMF
menbr ane bound netal | oprot eases; TNF converting 15 enzynes; 166166

angi ot ensi n-converting enzynes (ACEs); disintegrins, including ADAMs (see
Wl fsberg et al) 131 J Cell Bio. 275-78 Cctober, 1995); an

enkephal i nases. Exanpl es of MPs include human skin fibrobl MMHMWNHM&M*se,
human skin fibrobl ast gel arinase, human sputum col | agenase, aggrecanse and
gel ati nase, and human stronel ysm Col | agenases) stronel ysin, agﬁ?%%anase
and rel ated enzynes are thought TEGHNECAINGBED ant in 20 nmedi ating the

synpt omat ol ogy of a nunber of diseases. Potential therapeutic indications
MP i nhi bitors halhis pemtonissdsstedtp Fampoknds [Whichragg usefu! irSgreating diseasssanpl e, U. S.

Patents 5, SGockfbd Wil Rdailchlb@¥se GRIvity,) paRREarR: ARMARRpOMEE Gktiviy CoTHe;  t he
foll ow ng PCT 9Ublé§h d agpllcatlons: VWO ,6I06074,iBr|t|sh o Tech Ltd.);
WD 96/ 002147 BHRLS P§§3°F° T PgTTagLeaL copgofifiqns GOrppTising dheirompoyngs) ande

s to methods of treating metalloprotease-related maladies using the compounds or the

pharmaceutical compositions.

BACKGROUND

A number of structurally related metalloproteases effect the breakdown of

structural proteins. These metalloproteases often act on the intercellular matrix, and thus
10 are involved in tissue breakdown and remodeling. Such proteins are referred to as
metalloproteases or MPs.

There are several different families of MPs, classified by sequence homology,
disclosed in the art. These MPs include Matrix-Metallo Proteases (MMPsI); zinc
metalloproteases; many of the membrane bound metalloproteases; TNF converting

15 enzymes; angiotensin-converting enzymes (ACEs); disintegrins, including ADAMs (see
Wolfsberg et al, 131 J. Cell Bio. 275-78 October, 1995); and the enkephalinases.
Examples of MPs include human skin fibroblast collagenase, human skin fibroblast
gelatinase, human sputum collagenase, aggrecanse and gelatinase, and human stromelysin.
Collagenases, stromelysin, aggrecanase and related enzymes are thought to be important in

20 mediating the symptomatology of a number of diseases.

Potential therapeutic indications of MP inhibitors have been discussed in the
literature. See, for example, U.S. Patents 5.506.242 (Ciba Geigy Corp.) and 5,403,952
(Merck & Co.); the following PCT published applications: WO 96/06074 (British Bio
Tech Ltd.); WO 96/00214 (Ciba Geigy). WO 95/35275 (British Bio Tech Ltd.), WO

25 95/35276 (British Bio Tech Ltd.), WO 95 33731 (Hoffman-LaRoche), WO 95/33709
(Hoffman-LaRoche), WO 95/32944 (British Bio Tech Ltd.), WO 95/26989 (Merck), WO



25 95135276 (British' Bio Tech Ltd.), WO 95 33' 3l (Hoffman-LaRoche), WO
95/ 33709 (Hof f man- LaRoche), WD 95132944 (British Bio Tech Ltd.), WO
95/ 26989 (Merck), WO 22 SEP 2003 WD 00l 51975 PCT/ USO(?/Z)SEBZZOB:JZ 9529892

( DuPont 951 24921 (I nst. Opthanol ogy), WO 95/ ?{&t hKl i ne
Beecham NW&? g\0966 (Sanofi Wnthrop), WO 95/19965 (Gggiﬁg%’& V\D 95
19956 (British Bio Tech Ltd), W0,95/19957 (British Bio Tech Ltd.)

951 19961 (British Bio Tech Ltd.), WD 95/13289 (Chiroscience Ltd. ) V\D
951 12603 5284892 @Pont\WIkréH| WOB32492 1 (InktoOpthkancBiga), & ANE/28730 (SHEhRE09620

oal 25435 TELRF R east sy Miel, vFp SSAGE ol S0 8 55 b10a2

(British (Btn'tislﬂ%e FeqhtTdd)) WO/ 1995 72BEitid Rimdech I@b); VO THEI96) (Rritlsh BWO 94/ 10990

(British Rig LT@)Chvé@@'/lﬁs9V{@m9o§é19x%99;@h) W@E‘/@i&%ﬁ“(&ynt&f ifrbsgyoRgdaent s GB
2282598 (Mergc % and &: riti’'sh Bio Tec %Ceg& ubl i shed Eur opean

Pat ent * 10(F Rt %ﬁt@b"rﬂs“ﬁ&%& torida §%f%n“i.%?§ﬁ?ﬂ%3 B79PS8 (Hof f man
LaRoche) syb4EP(Celiz8)4 Woohhsn (CaRatpewo il i detcidamamegeomppl i cati ons

JP 080534 304770, n Ltd and
Bird et a ()chk'gﬁdi’thf@MH Bl%e?%t&i M@%\g&)&f é T&EE s of)
pot enti al 94/ ?‘hﬂifmsh BigJach HIAIVVG 98 Oﬁﬁ%ﬁsmhmﬂ@d@mﬁeumsoﬁ@ 15 arthritis

- Ml i n5228§)598'iMercﬁ$ arf’aﬂ GB 2588953‘{]3?&15]513%%1? Ltd‘}CE@ahs}(ed %‘B&?ém@%éntlﬂ 214,
osteoarthritjs, - ure (11990)

5 405 5ORPERRLEP 95 G2 O HofminEeRerh), BREVHTAR (ReaMM ABPOLmdos . Novel
Target s f orssdd (Hagimad [GROGE): pIﬂslﬁﬁeapMpanEXeL@ﬁlm&mﬁglmgxsoéd@ba (Fuhssyd p. 229-244

(Sept. 1997 tris i eW. angi ng vi ews of
the Rol e %(?hﬁg?% al f%‘g?oo R sl an%ﬁ%%tal‘t'\%})é[_le_&_%ag_ %%H’@ Nat' 1 20
Cancer Inéft369(\ﬁt9|4) 89(17), p. 1260 1270 (Sept. 1997), Branmhall, S.R, The
Matrix Metall OIWan R @@%@@mﬁn@m}%&awue dsBb MO iibltbts RAMRGE ERbingatdRANCET |

Internat' 1 J. an reatooy p. 110
Normanat | &S “Wpiie, B, Eoabiasumpinnys ARG (08 59 1070 SltemBribct s of the
Mat ri x Met HlexideqsmoBelenasmmtm_moﬁﬁs@am&ma@afm TUmDEt dVAr kers in

Advanced ctl on Bi,o | d Tol er.abl e 25 Dose
for Longe%ﬁ éc?\rlnétfgls einases ;. ovel Farbdts C}or ?ed Cyaqfer E%erapg (May 1998))

and Rasnu¥seen1GN. 5. 22@1264 N@@anWW)thame rAE< svidt Metrisipn, dit- M, n&@@Wl nhi bition as
a Novel A@r&r%fh@%éws Ei@tl@%’of I&atﬁ?)ﬁeﬁﬂbﬁ%t&ﬁ‘asépﬁ%ﬂstf 519 CH B G lﬁ,ﬂ i mastat and

Mar i mast at hannaco et ast asi s of

tunor Lel Qéﬂ‘i‘?r—il—"ﬁ-F’dVdBrSBQa}nﬂ* 5}260- Mm\]&ei’tetl&ip B‘aEh%lbp%%n T%tﬂé‘ﬁf"‘ Appl i cation
276, 436 (Wbﬂllbﬁheﬂasw&ﬂt)i TheA Thhibildrs, zBOPcﬁz'&re&ﬁc )CakgenC iiteri?3. J. Ol . 48, p.

3307- 3312Pf(’1 3 I [UJ tl;gdg%)sﬁbéh\gay 1598) 1@;&3 itis JeeE al, Combz‘;led%aé/sm I nvest. .

vol . Varrous Ut cerat fens or rative
condi t | ongf Sdiesi of: $’!feE_ﬁ'eFTopf B MaprixeMetelloproteinare/kshigimmddarimavgt emfervesult in the

g or nga as thhsr M@%&L b chlvaﬁéeli@tahcebufs'%&n% off® B?legi‘%éW bRt aiaﬁﬁ‘&%bl@n by
seudononas a i nosa ant hanoeba es Sij vacci ni a viruses.
Ot her #xa{srelr gg nSerRat '?’f“g QE%&%F@F# @E“bﬁ’/ uﬁgé@ﬁ(ﬁﬁyé? Sré‘f“él | opr ot ease
activity iRashusste, He iandl ORiCahn, di.I5 eMaa) Myplldghorenhyes Inbibbioh | @sa Nobaver , ~ 2
SEP 20(8 é? 2 jis (e.g

DeCi cco elﬁqg%%& ublfrs%%él%q’%o‘s? %I%OHLS\A%;”@/;JQ%%?JQ ﬁﬂ"?’é éd Novenber
9, 1995). PharmgeobyThst., Vh1e7ﬁ(h)ml \ﬁ%ﬁ%rﬂ”@ﬂ tha whtasigstsadl] b‘p\obtcelbise@ld,n a number
?f f“h seas @reudmlstQANiet 41! OE@opcfeﬁ ﬁa@éﬁﬁkﬁphﬁﬁ‘gﬂ tzﬂﬁ@l (pﬁﬁﬁlﬁm& p;ls@)r ﬁgar R, 't Eh' bitors
o these enz er of such inhibitors_are cl os in e
literatiurd aEE%%]—@é— cFoube3Y-B12 BAFQmuligle sdgrosis3 CQ’%@“ l*"g’sr’v:tgle!’—'-Febr uary 2,
1993 to Gahwsdyol. 84, . 2F32e8Y (1060); Ad FRBRSbisratioss tredockatibe tariioRdtof 1991 to
Handa et t ent 771,038, .i.S r 988 to

Wl ani n e? b %Ibrlfxgﬁ &E’ utlceray‘(') ﬁ\%’ndlﬂon%ﬁ? ‘F§§’}‘ m?ﬁsésueg %ng?gult ?%ﬁto Di ckens
et al., ELhumpe)ans Rateawtt of Ainfebtion Ay Prenderonas ASTugngsa, pmw@wg Berpwsnber 29,
1993 by Brsﬂﬂ;ﬂ&“ﬁnatva&'imaa%rusesl otk Q?&ﬁp@g%lf cGRlBR chEHchl&@tb& QHdebleea WO

931 09090, o‘R g’lgl shed My, % 1993 b B‘ZO ra et, al Wor | d Pat ent

Publ i cdti gFCE9PRPE8 02 MUK APt BB dfase: FETmBlsRuP RSt 198 al .; and
Eur opean Patent Publication No. 498,665, published August 12, 1992 by
Beckett et al. It would be advantageous to inhibit these net aI | opr ot eases
in treating diseases related to unwanted netal | oprotease activity. Though a
variety of MP inhibitors have been 15 prepared, there is a continuing need

for potent matrix netall oprotease inhibitors useful in treating diseases
associated with netal | oprotease activity.



SUMVARY OF THE | NVENTI ON The invention provides conpounds which are potent
i nhibitors of netall oproteases and which are effective | n treating
conditions characterized by excess activity of these 202 2r8EPn@®3 In
particular, the present invention relates to corrpounds havi n tructure
accordi ngwtod’ lsI’?ég)fol lowng Formula (1): OOR IS ~ % Og@gﬁi Ra R4
CRSR~~A-G (I) wherein (A) X is sglected :from-COH and -NHCH, 25 (B) Wis
selected from-S-, -O, -N(R33)- C(R33) =C(R33')-, -N=C(R33)-, and - N=N-,
wher e R33nf&ﬁd1aﬁﬁﬁande€l&’ihsl(6g]]D@@ﬁIad:&L’IPdJ'D'pxﬂﬁk}ﬁﬁhﬁiﬁczfubﬁ)mmyﬁlgxgmn, al kyl ,
al kenyl , a et kyl, aryl, heteroaryl, cycloal kyl, and
heterocyc"l“LhSI(‘I%XIl"”ve‘QbeéSz@%éP 2003 WD 001 51975 PCT/ US00/ 05162 -4 (C) RL is
-(CR6R6' ) ; R34n wiveref the jinyolveroent @f tseshahrsallopdteasenirha REmbgrchfRisease s
i ndependegiditons, %ﬁ&ﬁﬁt@ﬁvé BQMXQE gﬂ?ﬁc inBib O 1o tﬁelsé(aﬂirjnes al M)!xj aryl,

het er oal kyl , het eroaryl, cycl oal het er ocycl oa g hal oal kyl ,
hydr oxy, Sfhdntd I@Wd‘§fIPd3dI¥‘ thFé‘t"éaéIr%cﬁ"é’lefsr‘B"rI‘I%)Vcﬁ 8@% °h§/lﬁ3 , al koxy, s
al kyl , aliksasyebrual Ry 1993 10 AR 03| Faydnt N&1 2)ooad IR Yibsue CBEGRuOFI2E V991 to

wnere m oot S S Hangl i B Rrbr P8 b BB cel ebred
f rom hydrRatgeniNo. #7R3,587, méukdMay 10,dP38tn Plickergrey bl,, Ehmpean Gatcer)PIAbther oaryl,

cycl oal k I I «and al koxy;
and R s |yllsIo Ség?%%{ %gmgirlég?nlbéé% bcr % %9% Mdgf’rhtk& r{i(ﬁ( ﬁ?whet eroal kyl,

hal oal'ky| Eubligatipn NeyW@5349 8%‘1’4)%‘?& . 19%nky I‘i@t“g? 6’(*5}@ F‘I??Iem (E) RBis

- (gR8R8d)m:bHQuW1a4@ b@hﬁh&@mtebet 05, aﬁmwy Mhrkv@ﬂ@i’hl Eﬁxldamdalpﬁﬁ Palleﬁt 15

I naepen e nyl, al Kynyl, aryl,

het er oal E@Itbl‘yaﬂ%‘ﬁe{? ggﬁ/jﬁs Py %w ‘?I%tbé?%‘@&?‘g §| kyl, hal ogen, hal oal kyl

hydroxy, and dt kowly be a«dvkmweousstosmhxbxctlasb fnetalinphoyedses gre mreathy disesessl ,  al koxy,

al kyl, al o un v haI oal kyl,
Iéﬁm{'r u %&é‘&‘z}{imqog:; ?éLs%é’t r&“"}f:l erey J%}Iérfr ofﬁ%}ﬁﬁﬁ%ﬁé 'h;%%ee

cycl oal kyl, het erocyc ary et eroar a | ogen; R is
_(CR R ) Brepared theg d5 aepptinujng need ol poignpmatrix meta @rtétaffe@hquwsaﬁémm ent 20
bond, - O weatisfy diseisds &56diated with mbtalptdikatcctplrput 4; o is from O to about 4;

each R, R', R" and R"' is i ndependent I y sel ected from hydrogen, al kyI ,
al kenyl , al kynyl, aryl, hSUBMMAKO] BEYNENEIOM| , cycl oal kyl
het er ocycl oal kyl , hal ogen, hal oal kyl, hydr oxy, and al koxy; and R is

sel ected from Fydrerjion prozidgs dompaundsariieh arejofephiphibitaseafaresiipgegteaseshal oal kyl

cycl oal kYImd m&hea{rQQM&'::O@Inkﬁ‘Jasng&n@ﬁMIs chﬁﬁ:ﬁeﬁ&é&%ﬂémes@@&ﬁﬁ?'o@%&b (G each RS
and R5' is inde ende{é}ﬁ sel ected from hy dr(h)tg E\ @/ al kenyl , al kynyl
aryl, et EFFAFK{R ParHeasy % Pippent B‘;}’I‘:‘I“B‘él"ﬂ%}?s OGR! 3 Vi % 9fuc™fal ogen,

hal oaI Kyl accbrdittp @l foldvdngideary(l):and k is fromO to about 4; (H Ais
selected fromR 2. \C=C~- \C=C-

0]
X N 2
R R
+” CCRRG-A—G
k @
wherein
(A) Xis selected from -OH and -NHOH;
2 (B) W is selected from -S-, -O-, -NR®)-, -CR*)=C(R*)-, -N=C(R*)-, and

-N=N-, where R® and R* each is independently selected from hydrogen,
alkyl, alkenyl, alkynyl, heteroalkyl, aryl, heteroaryl, cycloalkyl, and
heterocycloalkyl;



Rtai R 2~ RRa~ -CC30, , and ,"1 2 SEP 2003 WO 00l 51975 -5
PCTI US00105162 where R12 and R12' each is |ndependently sel ected from
hydr ogen, al kyI al kenyl, al kynyl, haloal kyl, aryl, het@®gHPk003

het er oar y| ocycl oal kyl , cycloalkyl, halogen, and 3' where
g opie S22 T oAy

(1) R13 afl each is independently selected fromh kyl, s
al kenyl, al kynyl, heteroal kyl, agyl, and heteroaryl, or (2) R13 and R13',
together with the ni t rogen atomto whi ch they are bonded join to forman

OPt :M?nalhl %/ sutt?t ltn'uge@bltfﬁﬁﬁmw&kucls rﬁoﬂQOCthEb&Ltm lrk{acﬂ‘ IR®r§h5 K‘QSg Ei 29) at ons

0 ic rom 0 re heter , e

hydr ogen; (2) (C?&?R gotly s #?fggv\fﬁ‘é?ehyﬂ qgé'l f?ﬂﬂ'ﬁﬁ G?‘F'B"aﬁ y’4ary ach R14 and

R14' i s i ndependémrtetoplkgie|heetoad, f ayclmlky,dhagergclomdkyiy halogah, K elaaltkyl, al kynyl |

aryl, heteroal kyl ) e al ogen,
y Ylu dJ&% 3‘5&)?’@9‘2 mf?ﬁii3 8%1@&1 fro'ih ,%%g&)’ %#/ %hélkaryg 9

hal oal kyl , hydr oxy: 15
al kyl ;5 aryl, het eﬂ“@’ér%myl’cﬁ}b’lnﬂahq{v?al%é’?@ﬂbéy‘b’P‘GﬁMyhete“&V%}?aﬁﬂykyI "and

het er oar yl al kyl ; Jrﬁ)hetéml@ﬁhﬁlo)g@ Y- (CRL7R17')r R18 where q is from1 to
about 4 and r is fromQo.t hout 4; each R16, R16', R17, and R17' is

i ndependent | y QeI BcBef¥ ?‘dﬁ#hyﬂ}‘iﬁ’g’éds frgmycQ to abauk dngach R&I%Qrﬁll 5 aryl,
het er oal kyl , het ein@ptndently2Geléziea! @ah Kitdroghet SkAC Valkdea| lﬁbkbnylhal*yl?gen

hal oal kyl , hydrox and, al koxy: Y | el ecte ;. and R8 is
sel ected from hydﬁl%cé"eaﬂ(,yl’ ﬂ{?gf%é@l ‘,’ng?‘fyixbgﬂg‘f dk??l{‘nghil%gr"{ﬁagggﬁlkyl ‘hal oal kyl ,
cycl oad kyl , het erlnelysy,osk kajoxy; aany IR 'arndlehat Gpmahy;idogenplakkvll, disehyt,hat when
r--0, R18 is not ‘Jiw}ql PX¥1latc1‘8£lkﬁ| k@%“?,rom 0 roge 73%%10?1@3& ¢(a) R37 and

R37' each is independéntly sel'ect enyl, al kynyl,
het er oal kyl , hal obftsSavcloadeslil | heteroaryl, cycl oal kyI and het er ocycl oal kyl ;

or (b) R37 anqef3R is I(@mmw whkre Esheorﬂldtoo%m a3l eqntro i whist hey are
bonded, join to forman optionall bstltut%g‘ aq(fteroc clic ring containing

from5 to 8 ring BEPREHY SFleqi mf Hhgeen.t al kenylea t §A; and (5)
- (CR19R19' ) r NR2OR2&0oalkph) elieteraaryil,S cyfcloalityl,l htterogyotoeilkyld halegenh hR&zﬂk}and R19" is

I ndependently sel E}gd;ogcg Jnd%mo%q?cﬁﬂeg sﬁ@f{téﬁyi!rdm ﬁ&%&% Wydx%{?g aryl,

het er oal kyl , het er‘oar eroc hanaIkyI

hydr oxy, and al k osligyl, &H@nmzelkgwbl mlexy, ebf@rpalks'l |1P?€Pefpe’r*ﬂiénthlﬂ93% sel ect ed
from 2 2 s~P 200Q3aM0, eIy 61, WA Baloden;

() R*is -(CRYRY),-A'-(CR'R!?"),-R!"" where A’ is selected from a covalent
20 bond, -O-, -8- and SO,; z is from 0 to about 4; o is from 0 to about 4; each
R R R and R is independently selected from hydrogen, alkyl,
alkenyl, alkynyl, aryl, heteroalkyl, heteroaryl, cycloalkyl, heterocycloalkyl,
halogen, haloalkyl, hydroxy, and alkoxy; and R! is selected from hydrogen,
alkyl, alkenyl, alkynyl, heteroalkyl, haloalkyl, cycloalkyl, heterocycloalkyl,
25 aryl, heteroaryl, and halogen;
(@ each R® and R¥ is independently selected from hydrogen, alkyl, alkenyl,
alkynyl, aryl, heteroalkyl, heteroaryl, cycloalkyl, heterocycloalkyl, halogen,
haloalkyl, hydroxy, and alkoxy; and & is from 0 to about 4;
(H) A is selected from

12'
R
N
\/c=c\/ o, 0=CC
R R'? R N —C=C—

30 , , and



(a) hydrogen, alkyl, alkenyl, alkynyl, heteroal kyl, hal oal kyl, aryI

het eroaryl, cycl oal kyl, and heterocycl oal kyl; (b) -C(O)g% wi R21 IS
sel ected from hydrogen, al kyl, al}kenyl,. al kynyl, heteroafk 4l oal kyl ,
aryl, hetgy@gisféss cycloal kyl, and s heterocycloal kyl ; opcfigdoemsiéz R20,
together wth the am de group to which they are bonded may join to form an
optionally substituted heterocyclsic ring containing from5 to 8 ring atons
of which from1l to 3 are heteroatons; (c) -S02-(CR22R22')t R23' where t is
fromO to about 4whewa®¥ @&dR'%eerhRe ndependantiy] sqiested cfremi 9}'@@6@@“@’&1 from
hydrogen, alkyl, alke ﬂ)éik?mﬁw‘a){:@%%l; af, MJeterleﬁ}leBé?&Hf%‘]ﬂ hetQ6 Qb8

cycl oal kyl heterocng gﬁ hal oal kyl ydr oxy, and alkoxy and
R23 is selected fE¥ %Ylkww%é‘tdepg R§{ wheral oal kyl , aryl, heteroaryl |

cycl oal kyl, and hegercygd Ral vk s Qxdcﬁ&ﬁmgnﬁhé?%ﬁ’ P 8 &eﬁ Mih 15 t he

sul f onam de group to whi ch they are bonde olnto forman optionally
substi tut ed het er ocyclkeeylraliygylchsisroalknt #1f, #“ﬂé?f?rsafﬂoOfS ring atonms of which
from1 to 3 are hebermains, edher vih@MiRdRtn Wi dd hucRedicand R24' are

i ndependent |y sel ected from hydrogen, al kyl, al kenyl, al kynyl, hal oal kyl,
het eroal kyl, 20 aryl J°’ﬁé‘t@%QHPF‘°MH§/E#’8§WM°W°&¥P&}° AR CORBRPEITER Kyl : or (i)
R24 and R24' t oget hef toRirinpatbiiofWhichGgar ta8 aghiterombthch they are bonded

jointoform op;l ubstituted heterocyclic ring contalnlngfromS
to 8 ring ato?@ ?’I\A)F%%Jh&%rrgml to 3 are heteroatons; and 25 (e) -C(O OR25

where R25 is sel eébediytirogsm al kyl , al kenyl, al kynyl, het er oal kyl, hal oal kyl ,
aryl, heteroaryl, gyc) @I@kﬂ%l Rts%gmt}p;sq;ogpy% Qﬁduw] cﬁ’rR“(Inh 206 and R20'
whi'ch

together with the n|trogen atomto are bonded oin to form an
optional |y substitut e’adqnetdertbo‘iyettr%fr?mrtgdrwm divli Hlenys el Lialg ring at ons

of Y\hl fE }‘romdlhto 3 @teeoah@t Erhleesosm;, k1) Rh%tciro%yo?cﬁik?pt edoédgom( ()1)
cycl oal kyl and heterogcycl.o ; ere 3s (a) ais
fromO to about 4; ’C?y J@W%WSQ%IWVS%% ’sfePeﬁg'fzﬁi\ggU #8862 (b) D is
sel ected from -C=C-, allGH=@l, heteidmiyd,  cyeldlkyl,- Bteramcloali§GParylalkyl) amhich R26 and
R26° i s independent I yhe?e%a Jllf‘y‘ii, from hydrogen, al kyl, al kenyl, alkynyl,

aryl, heteroal kyl, het eroaryl, cll oalsk yl, het erocycl oal kyl , hal ogen,
hal oal kyl, hydroxy3) afgR'& %X;KCR TRO-B" (hererpis from & do ebaqubd 2nd ¢ris ar yI |

het er oar yl al kyl, al H‘@xﬂﬁlto b tlﬁ}’&\éﬁ %l“ h@‘ ‘Rr"’oﬁtldli‘)ﬁl is 1&3@&63&%@/&&&&
het er ocycl oal kyl , cycl oal %T or hen R27 may

al so be sel ected fronffo Wéﬁylvﬁ@ﬂ elio;nyl;eztyl dweterarikg), heterearylndependent | y

sel ectgd {1 om hydrogeBoistlyhuerhL radhe kbt e,ldgﬁwaalka@teroal kyl ,
aryl, heteroaryl, cycl|oal ﬂg and R28 and R28'

cy
together with the nitrdgé "é‘ficffﬂ“to)vﬁ’t ’ﬁ ?‘Pdegl@ésré%‘iﬁﬁégé“ hYIREH t o form an
optionally substitut etlydnexylpr atkpgy,i calkyl, ngheteomnatksl, nimigalkylomefeldatkyB ring at ons

of which from1l to 3 ﬂétg‘og}glgﬁﬁﬂaatrﬁnﬁd htl‘flérogr%), pfomwﬁ%%hem%, R s
not hydroxyl or alkoxy;

25 (4) -CONRYRY where (a) R¥ and R*” each is independently selected from

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

heteroaryl, cycloalkyl, and heterocycloalkyl; or (b) R¥ and R¥,

together with the nitrogen atom to which they are bonded, join to form

an optionally substituted heterocyclic ring containing from 5 to 8 ring
30 atoms of which from 1 to 3 are heteroatoms; and
(5) ~(CRYR")-NR¥R¥ where s is from 1 to about 4; each R" and R" is
independently selected from hydrogen, alkyl, alkenyl, alkynyl, aryl,
heteroalkyl, heteroaryl, cycloalkyl, heterocycloalkyl, halogen,
haloalkyl, hydroxy, and alkoxy; and R® and R¥" each is independently

35 selected from:



(a) R29 and R29' each is independently selected from hydrogen; al kyl;

al kenyl ; al kynyl; heteroal kyl; hal oal kyl; aryl; heteroz?gl %)Cé@| oal kyl ;
het er oal kyl ; and C(O-Q (CR30R30'), R31, where v is fro § But 4, Qis

sel ected 0 oval ent bond and 20 NR32-, each R30

i ndependeﬁrtolog)sggé%ect ed from hydrogen, al kyl, al kenyl, ynyﬁmﬂgzrsyl

het eroal kyl, heteroaryl, cycloal kyl, heterocycloal kyl, halogen haloalkyl,
hydr oxy, and al koxy; R31 and R32 (i) each is independently sel ected from
hydrogen, alkyl, al kegajylhydﬁwlg&\ylaudrl, amatyermhkyheterm&yua{alﬁyllkyl, afry |
heteroaryl, is cycl oal ky| (11) R31 and R32,

c oal k
together with the nit rogléeﬁcr‘?fydn%&?aﬁ(yp l}/dc‘ﬁtefoﬁycyoanqe bonded, join to for m an
optional |y substitutéd hé(@RScyhers B iy chd)rﬁloal hydregest plsyh Blkeryl, 8 ring at ons

of which from1 to 3 ar gl eraatags hagalwgylaﬁ@erw,cyk@a@ma with the

nitrogen atons to which they are bond #{ so to forman optionally
subst it uted heterocycl i cheisrosycleabat é’FFﬂ r‘?@d ro‘ﬁﬁe‘ﬁ‘e’f Fitsthej2Rife AWYRs of whi ch
from1l to 3 are heteroat @&hictOkhef Rite mecﬁ-ﬁﬂaﬁ%& to ¥ ednh GtioMdlTy h the

nitrogen atomto which th oi N, or, n_optional |
substituted heterocycl i cwgngedg’ﬁ%oﬁlfcﬁfﬂ’dg ‘i"PtB’HngfrP‘B Sg] ?T‘ B%H’S of whi ch
froml to 3 are as heterwmlofnmlw’ﬁchrehcﬁeﬁnaﬁﬁﬁ 2003 WO OOI 51975

PCT/ US00105162 _g_ E- Sg?%@ r are
i ndependently sel ect e(c? from )"\ﬂ_ ﬁeﬁé“ (fi)o)m\,\??0 ag’o'gtg? ?nr om-S-, -0O)
-N(R 8-, -C(R e)=C(R B R¥ is Mﬁ@@)ly selegtedl £rdn I\lbrydrozdnera&le:merarhd R38' each

is i ndependent ly 5 sel eCElﬁﬂl T roWydr nflkyfil kwhterogllyi(enycjyclo cynyl

het er oal kyl, aryl, heteroary ycl oa eterowilcl oal Kyl ; (c) wis
fromO to about 4: (d) eh"éﬁ"%ﬁanﬁ’hd‘am halealkyh ddsere end plogetidct ed from

hydergFE’ | al II%I ] al kenyl IR”aslswdiwl fronﬁdll&ﬂl,,het&ﬁ&llﬁﬁqkaiﬁkﬂ&l, arheﬁ&&da@n yl, YAl
cycl oal kyl , eterocyclo al 0 xy,..and al koxy;
(e) Mis selected from c&/ g?@?‘t é‘lﬁ@ﬁiﬂ% c&a}kyﬁgbgf %dxg(éf cther T3P0 NR39-
-NR39-15 and - NR39C(O) -; thheulfsnamifsgréupaonwiich teRare asdedBEn toiorsdnect ed from

hydrogen, ‘alkyl, alkenyl tﬁh&iﬁé’m&s 1mﬂF¥1Lt|broaﬁhf?¥19££cﬁn aitmr%e{z&{ 9ab gyl .

het er oaryl , cycl oal kyl , eter and and (f) T
_(CR4OR4AD' )y R41 where ynn%at?m%ﬂhwewb Borabmﬁafahet@%msmo and R4' is

i ndependent |y sel ect gg) ft@(@)}h‘ﬂfﬁd"oﬂ% Lﬁi{’k!ﬁd R’ala&aﬂaebmda{ﬂway&ed aryl,

het er oal kyl , heteroaryl cl gal ky eroc cl hal oge hanaIkyI

hydr oxy, al koxy and 20 aﬁ?‘%cﬂ@mge&nﬂlkmil qnyl, & ﬁc)tléﬁh’allk,i’lo tﬂ?%%gen al kyl ,
al kenyb, al kynyl, hal ogearyl, Ihaezeirsuaéyle}phlkylr@klm&b:kgglcloalaylwar,(uhﬂ gfdoar yl ,

cycl oal kyl, heterocycl oa k.y e atons to
whi ch they are bonded, %{ °lgg}??6‘?3§1%§rfm6?§f‘? Bfﬂ'glt? %SE@'SYPFLH%‘%Qhet erocyclic
ring containing fromb5 tgmtB tat mm o @EHonally chubditital Jewroeydhiet @rgoat ons; or

R38 and Ral, together wi thdify B6A Tl Orlhbeh: LNGKRTEPPRSdr, 100 (0 form

an optionally substituted heterocyclic rihg containing from5 to 8 atoms of
which 1 to 3 are het er oatefrgatoms; and

25 () -C(O)OR® where R” is selected from alkyl, alkenyl, alkynyl,
heteroalkyl, haloalkyl, aryl, heteroaryl, cycloalkyl, and
heterocycloalkyl; or

(H R and RY, together with the nitrogen atom to which they are
bonded, join to form an optionally substituted heterocyclic ring
3 containing from 5 to 8 ring atoms of which from 1 to 3 are
heteroatoms; and
() Z1s selected from
(1) cycloalkyl and heterocycloalkyl;
(2) -D-(CR*R*),RY where

35 (a) wisfromO0 toabout4;



or an optical isoner, diastereomer or enantioner for Fornula (1), or a

phar maceuti cal | yso acceptable salt, or biohydrolyzable de, ester, or
imde thereof. This invention also includes optical isoggi F%ﬁ@%tereoners
and enant i f the formul a above, and pharmaceutica abl e
salts, biohy ro?yzable am des, esters, and i m des thereg#¥ﬂ@&§§R2EP 2003 WO
001 51975 PCT/USOO/05162 g The anpounds of the present invention are
useful for the treatnment of diseases and conditions which are characterized
by unwant ed netal | opr @ eznslesmtehﬁbmyc CAC-CHFECHY) Gii3N-, 0ReS4 anl 8TL,4; on furt her

provi des pharmaceutic gsi tign se Cco s. The
invention still furth $ ﬁ?c éb‘mﬂl gﬂ’g %Ttgtsqgﬁ?‘ﬂg hydgie nuﬁl’q
nmet al | opr ot ease-rel at ed nikeddi akynyd, RET,AhkttbalBESGRlefdddyIDNcycloalkylE | NVENTI ON

used herein: e foll o hetl’%?‘gwa?‘?‘w . ol W@ plEBLC 02 hor gl

"Acyl " sor "carbonyl " Haieleetpd fiiomnard, byterpamipwhyl, afkenyheallwpids oxy from a
10 carboxylic acid (l -,het%’mﬁ(cﬂqawalkyﬂa&séyesgkﬁ CHkloflAWRS if DGS ude (for
exanpl e) acetyl, fornyl, and p LLKkyl™ 1s a saturat ed hydrocarbon

i ony
chain having 1 to 15 car bgﬁcai’t’d?i‘c%’rthﬁ“éﬂf a{’EﬂYflsib?iS’leI*Gd PBre preferably 1 to

4 carbon atonms. "Al kene” GGNI@“RWQB&@?} anﬁh@" rﬁréqﬁiﬁép@)gieﬁty ée?e@t%& one
(preferably only one) carbon-carbon ubl e % to 15 car bon
H)a

15 atoms, preferably 2 td™rhydRsen aﬂﬁybfaé‘r"%l %}kYZylt Balaaué’ér}lﬁ oms. " Al kyne"
is a hysdr ocarbon chai n haii/gtearyl, e@ddallon end REctdcpilaitdyY oG R*QRe)

car bon-carbon triple bond,,a avi 0 15 ca referably 2 to
10, nore preferably 2 todfil2 rcl%ﬁp{g‘ ’ggtgﬁﬁﬁmﬁn@ﬂm {°avﬁli°§1ﬁth yaaﬁ%jb‘g'fl?f{’/ne chai ns
(referred to coll ectivel yjoias to' Hymelr omaloiumnauyhaummhged neyyerfegci®t riag ght or

branched and may be U”Sch%Lt‘mhM%%m% t§§l}§1ggrmgrfs }Egheifn% ned 3b{)chhed al kyl,

al kene and 20 al kyne chai ns e one or t anc es, preferably one
branch. Preferred chai ns hgfeeatemky| . Al kyl, al kene and al kyne hydrocar bon
chai nseach nmay bezynsuats yaged or substl tuted with from 1 to 4
substituents; when substituted, preferred chains are non or
trisubstituted. Al kyl (a)allk Ranﬂ“‘hFWﬁ@“‘F??@bﬁ?@&*F%@?fnéﬁ?&% aB%(bh may be

substituted wi th hal o, hyﬂﬁequy,auéyhyll O%Yer((aﬂcyg hal&ﬁﬂ@mowy),, HegfoadyRar yl oxy,

acyl oxy (e.g., acetoxy), enyl,) , . heteroaryl,
cycl oal kyl , heterocycl oal ‘W kyé' Wea@)@ gnd ﬁ?ﬁ% (Cgtrh ‘gﬁk ﬁ’éwd’rﬁsno ket o,
t hi oket o, cyano, or any Cﬁdﬁpo fadbnd @, (Qh&&le@édfrdﬁre&ﬁﬁléxﬁdo{mydilﬂocar-bon gr oups

i ncl ude nethyl, ethyl, 1a) but n | , butenyl, and

exonet Byl enyl . Al so, as rﬁ'&e{r?@ﬂﬁ %‘d%zﬂy'é?“rqepe ‘}le"“lqyoiﬁkfng‘l S‘Wb’f‘% %8hkene or

al kyne nmoiety (e.qg., "l owskyladlieydl, lkyingl, arylc haternalicydriprereat] cgéloalkyl,o 6,

Dt cf orably 2 £o 4, car bon et helobr, BofGE By Bocf i MAB X101 | oy

i s an oxygen radical havi #4 Ra (Byarhde indenspdenthoselectadi fam ihydessn, aligher e t he

Eyd][ ocar 30n| Ehal n is an akikely, Oilkﬁykewémgﬁky;eha1oa1@1au@91] t,lﬁfema@i al kenyl ). |
referred al koxy groups inc or  exa %Y. XY, Propoxy an

al Iyl oy. 22 SEP 2003 v@"{figg‘g’lé‘? "E&’f?‘[@.i%d c?én%%)zﬁ gd: rg‘TgX“‘frs an

aromati ¢ hydrocarbon ri ngmtu\mylmtnogan@omrtewhmhmlmycatthnm joingedorli cyclic ring

systens. Monocyclic aryl pjjgs,fp mnnﬁfﬁw&?orcpc%@ﬁ@%&g&m ot foisn Y-

Monocyclic aryl rings are a So referre ri n% Bi cycllc aryl
rings contain from8 to 1Wngaems whichfem 1;5Péfa@r}ﬁ¥§¥°9t°913»t% P20¢B¥hon at ons,

in Ithe (rjl tn% Blt ﬁycl ic arﬂogéthdglg&h%ehﬂfdgbmﬁmﬁd B%lvﬁ&ftﬁ@rﬁﬁc Wlﬂ&trdejoﬂl orFl)e ][I ng :js
aryl an e other ring is C et er ocycl oak referre
bi cycli®t aryl rings corrprf é‘% ah \? g‘ﬁ’l’fﬁ‘gg“’éﬁ"?yflﬁfgg % fS&"% 5-, 6-, or
7-menbered rings. Aryl ri ﬁgmsm&nmtm&ﬂbmbhﬁme(cb are bapetantsuéred W th from
1 to 4 substituents o hegasr 1 e | o, cyano,
nitro, hydroxy, car bo:&} ﬁ h&‘ﬁ ‘L\é aerrn%% s IE%’%L%&S%& ?/ep al oal kyl ,
phenyl, aryl oxy, al koxy, h@ldhbmtr @afpmyammywnaélarsmwted heteoeyglik yihg

net hyl enedi oxy, heteroarylgXningfroR Yo PR BBkt ‘Bf‘wﬁﬁﬁrﬁ%ﬁfl referred aryl

rings include naphthyl, tolyl, xylyl, and phenyl. The nost preferred aryl
ring raflical is phenyl. heterodtoms; and




"Aryl oxy" is an oxygen radical having an aryl substituent (i.e., -Oaryl).
Preferred aryl oxy groups include (for exanple) phenoxy, Eaé)t hgl oxYy,
rret hoxyphenoxy, and 15 net hyl enedi oxyphenoxy. "Cycl oal r&? EPS Wisat ur at ed
unsat u%@& drocar bon ring, Cycloal kyl rings are n% fﬁi
Cycloalkyl s“are nonocyclic, or are fused, spiro, brcyclrc
ring systems. Mnocyclic cycloal kyl rings contain from about 3 to about 9
carbon atons, preferably from3 to 7 carbon atons, in the ring. Bicyclic
cycl oal kyl rings contai nEf—rbm 7 20 to 17 carbon atons, preferably from?7 to
12 carbon atons, in the Preferred bicyclic cycl oaI kyl rings conprise
4-, 5-, 6- or 7-nmenbeked r| R¥d-M-B-, 6-, or 7nmenbered rings.
Cycl oal kyl rings gy be unsu stitut or m@,@tltuted with fromlto 4

AR TR R AR R
acyl am no, aryl oxy, h@)emnocasedeed ¥romos-, 5, m")e,ocm? metRBN, t her eof . Pr eferred
o7 hal omen 125t tor o - AR S e JR0 Bl mdbBAr e 11 uor o,
chl orosand brono; mor e prseit@ddrieeh Hyyioganadlky, aade;@l iy he@roalk§l| 2y O,

especially fluoro. "Hal O%tlé#:rgl lé}%loglk%tJngh&Q'LWcl glggched or cyclic

hydr ocarbon substituted wt ubstituents. Preferred
are Cl-C12 hal oal kyl sfo) notie fipn@ttesbeed; are O - C6 hal oal kyls; still nore
preferred still are Qg C%am:og,wr@mdee@&myrseear@mﬁrmu hugnt s are

fI uoro and chl oro. The nost preferred hal o trifluoromethyl.

"Heteroatont is a nitrogetkendyaimyl GW‘*O%?‘@‘@Hxﬂt dﬁ“@bu@?%’&ﬂt ai ning nore
t han ope het eroat om may Q@ﬁioayc[bamy]flﬁaﬁj’g&ﬂha[m&yﬁhﬁﬁb@nﬁdalko)gr 2 SEP 2003 WO

00l 31975 PCTI US00/ 051 sat yra sat ur at ed
chai n cont ai ni ng car bgﬁ éﬁd’sa?q?cge °’3né°vﬁ15? %8‘513 ?ﬁ \Aﬁ(g'r’erqgﬂo t wo
het er oat ons are adj acent -C(@Na?oa‘miwan(th\aﬁﬁopmhemmsfmmmtaztaod 15 nmenber

atons (carbon and heter oaﬁsorgsgelécg tﬁtlﬁl ﬁ;@&één M%g];@aglk?“}l r% nor e

preferably 2 to 5. For exanple koxy et eroal kyl )
radicals are s included |1??‘efPé‘tYErh§‘a‘1°?<‘ﬂ?¥1 hmaﬁ’rlcfdflki}kyl ditsroseclodigl be strai ght
or brapched. Preferred bra&xaﬁb@dcybeﬁceroal kyl have one or two branches,

pref erably one branch.  Pr gr.oal k turated. ,Unsaturated
heteroal kyl have one & n:g (@gﬁibgﬁi '?ebco‘h%(%’ f@ 8% s “%h &/ C?Péone or nore
carbon-carbon triple bonds® 1Pli:ﬂf:;eﬁdeeny sIRed Ukart dgldrbgth eslioa) Kiidngl, have one or
two doubl e bonds or one tr| Ile bon gg{e ' rlefe abI one dﬁg aﬂﬁb’g bond.

Het er oal kyl chains may be*§RCubsft ut S8 ubs thrﬁ wWYHem 1 to 4
substituents. Preferred shelsicydastkgll heddgen, obdldajiyl, ahseirmncalkoxsdrand or

tri-substituted. Heteroal k., ' BYs k& sulsti | QYR 2Rk
hal oal kyl', hal o, hydroxy,@r@yn%@i/ eteroe‘izr1 Li:f°§§§x‘%%%§ olﬁg, § A? oxy,
Yasamcsaid

nonocyciic aryl, heteroardfmle kgtero Bilod sy | etcé"ﬁﬁyr »ocycl e,

ami no, acyl anino, anido, égelbakyrtmeedegalwkynwaw arﬁrR‘art()gemarmitmﬂatel on thereof.

15 "Heteroaryl" is an aro 9 ﬁ% cont al carb Qn ato nld fromlto
ms o whi {he}r are qnde I,Hon to orm an ion;

about 6 heteroatons in the Fi S ‘are noh cycﬁ ’c or fused
bi cyclic ring systens. I\/bwb%wetdr h;tekmmmoalgwbntmnmgﬁocoﬁttcaﬁratcrmsonﬁ about 5 to

about 9, menber atoms (carhom apd H@%&Ergé’c&rﬁﬁ%) R*BhERE! Bhner RitRthe6 MEMTDET
atons, in the ring. Bicyclic heteroary rrrllgs contain fromg8 to 17 menber

atoms, preferably 8 to 123%hiferhish g%k o heofse oin gy forpoamsprtipeallyc het er oar yl
rings include ring syst embmédehd&rap@crr;nrgg;omsmiagtfe,hparwIg Ak éthe ot her
ring is aryl, heteroaryl, .chﬁél Kyl or het erocycl oal kyl . Preferred

bi cyclic heteroaryl ring %“5‘13 TIPS, 6- or 7-nenbered rings fused
to 5-, 6-,oran optimehiseneddigsieregmer drehantiorasr\fbr Fqnngs (veoy alppanmsutistly-t ut ed or
SUbSti Lt efleatizb oft g&&y&rayébéumyewfe&l &mferheregp ring. Heteroaryl may be
substituted wt aho, nit dr ox 5 car box am no, acyl am no,
al kyl , heter oaITR‘}FImVCW&’InG Pmudewﬁf&q{ﬂromeaﬁ, r@a%veon&rwéwn FRerse dhr y| oxy, or
any conbi Ndto@Nablols; arRiofharmZesafiQlly- @aeﬂmeemawﬂxydfdlﬁ&ﬁe hrfi@ésélers, bagt are not
limted to. &h fo‘iplyowrng OSN,N~1T ~1 I IN N~O , O N~ N\ | Furan
Thl ophene li5§/rro razol el ni dazol exazol e | soxazol e NNS NH N NSN N J
\UNJL.J I sothl azol e Thiazole 1,2,5 Thi adi azole 1,2, 3-Triazol e

1, 3, 4- Thi adi azol e Furazan



2 2 SEP 2003 WO 001 51975PCT/ US00/ 05162-12- N, ~ \NS~-H 1 \ NNH MN/H N, N

/1IN, -- N

,~N N-NN1, 2, 3- Thi adi azol el, 2, 4- Thi adi azol e

Benzotri azol el, 2, 4-Trl azol e Tetrazol eN~-O-\\ O | | <O ~NS~
NN~SN~-- NN- NN- N- N - N1, 2, 4- Oxadi azol e 1, 3, 4- Oxadl azol el, 2
1,2, 3, 4- THPAMA9%5 0l e 1.2, 3,5-Thl atriazole, O NL. NN | i NN

I1,2 3,5-Oxatri azol el, 2 3 Tr|a2|rbe 1,2, 4-Tri azi ne

|82 SEP 20

%&ﬁ ri azol e

1,2,4,5- TetrazineDibenzofu Nl ~NI NNNON~N~N~-/ ~/ | NIN JIN ~ 1IN
} g{ \// Pyr i1 B&ngdyhds doké ﬂeseﬁmeﬁﬂodwaaséﬁn&*@zﬂenﬂat&cﬁ,o5m§reraseazddrl\lle Irl\lld;)l }Z:\| ne
ndol e ~~
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I Terms and Definitions:

The following is a list of definitions for terms used herein:

The following is a list of definitions for terms used herein.

"Acyl" or "carbonyl" is a radical formed by removal of the hydroxy from a
carboxylic acid (i.e., R-C(=0)-). Preferred acyl groups include (for example) acetyl,
formyl, and propionyl.

“Allcyl" is a saturated hydrocarbon chain having 1 to 15 carbon atoms, preferably 1
to 10, more preferably 1 to 4 carbon atoms. “Alkene” is a hydrocarbon chain having at
least one (preferably only one) carbon-carbon double bond and having 2 to 15 carbon
atoms, preferably 2 to 10, more preferably 2 to 4 carbon atoms. “Alkyne” is a hydrocarbon
chain having at least one (preferably only one) carbon-carbon triple bond and having 2 to
15 carbon atoms, preferably 2 to 10, more preferably 2 to 4 carbon atoms. Alkyl, alkene
and alkyne chains (referred to collectively as “hydrocarbon chains™) may be straight or
branched and may be unsubstituted or substituted. Preferred branched alkyl, alkene and
alkyne chains have one or two branches, preferably one branch. Preferred chains are alkyl.
Alkyl, alkene and alkyne hydrocarbon chains each may be unsubstituted or substituted with
from 1 to 4 substituents; when substituted, preferred chains are mono-, di-, or tri-
substituted. Alkyl, alkene and alkyne hydrocarbon chains each may be substituted with
halo, hydroxy, aryloxy (e.g., phenoxy), heteroaryloxy, acyloxy (e.g., acetoxy), carboxy, aryl
{e.g., phenyl), heteroaryl, cycloalkyl, heterocycloalkyl, spirocycle, amino, amido,
acylamino, keto, thioketo, cyano, or any combination thereof. Preferred hydrocarbon
groups include methyl, ethyl, propyl, isopropyl, butyl, vinyl, allyl, butenyl, and
exomethylenyl.

Also, as referred to herein, a "lower" alkyl, alkene or alkyne moiety (e.g., "lower
alkyl”) is a chain comprised of 1 to 6, preferably from 1 to 4, carbon atoms in the case
of alkyl and 2 to 6, preferably 2 to 4, carbon atoms in the case of alkene and alkyne.

"Alkoxy" is an oxygen radical having a hydrocarbon chain substituent, where the
hydrocarbon chain is an alkyl or alkenyl (i.e., -O-alkyl or -O-alkenyl). Preferred alkoxy
groups include (for example) methoxy, ethoxy, propoxy and allyloxy.



"Het eroaryl oxy" is an oxygen radical having a heteroaryl substituent (i.e
-Onheteroaryl). Preferred heteroaryl oxy groups include (faor exanple)
pyridyl oxy, furanyloxy) (thiophene)oxy, (oxazole)oxy, (2}2 SEb12 g}soxy,

(i soxazol yrm di nyl oxy, pyrazinyl oxy, and benzot RxY.

" Heterocyg%(g@?/sﬁvg Is a saturated or unsaturated ring Cg%?/glgr?l ng)l(car bon
atons and from1l to about 4 (prefgrably 1 to 3) heteroatons in the ring.
Het er ocycl oal kyl rings are 15 not aromatic. Heterocycl oal kyl rings are
monocyclic, or“aye i useaehmahs hﬁt@&dx;boxohngpiAﬁf) nngQ ard ﬁorEc)BhaGD&xsm 00l 51975
PCT/ US00/ D51 -13 0 rin noc c

het er ocyc lng?f( ning Sy?targs cé\?ﬁng‘fyﬁ nn Y 9‘1 E}é T&B I.mgat ons (carbon
and heter bbztt@m@)c arypbriegsarezise yefmeém B phml?rmge rﬂ}@tch‘a!rmlrmgs mtatnrf@nr i ng.

Bicyclic bed ﬁ%laﬂﬁ{skﬁ’rkfe{abwgsto (Y@@ztr?dnrhtd(n{soﬁltze Hi. 1510)';5‘?1@13?)[1 riago s,
preferably 7 to 12 me r atons, in the rin Bi cyclic hetﬁrocl%/cloal kyl

ri ngs éont"ﬁ]”ﬂe FIP& SYSIES (therping a9 5ipg i 2yl Ang F]ﬁd’ BPr%‘s aylefyaios V]y rom7 to 12

ri ng at omketerBtyeyoakylc M&bmmmhoaﬂykyﬁhgsrdom@asmy 6ber Tusatered pingo, or bridged
ring syst err. clic teroc | oal n QIpLigse 5-, 6- or
7- rrenberegurr?‘} tr?gsee{ uosfgd‘getm%ege\ém%s ﬂgl g EnDer e éélrtutcd rgu%ﬁék‘tg&r)ocycl oal kyl

ri ngs may fibe lutestibubstitpantsea the risgub &yl may del swbistithted rmtmhﬂOI ¢yap, Qiftyst i t uent s on
the ring. hﬂﬁ&:&’yrﬁ%ﬁ} Qﬁlnk,\/alcymxo, Qﬁcylsh@écsah&vm&w fpﬁenpﬁwlm,fm% hydr oxy,

car boxy, keto, thio , . amno yl a ac het er oal kyl ,
hal oal Ryl | °‘Efﬁ@'ﬁ§y?"y’ %aFl?@B&Y&r halgalioy, d&“;‘hy&ﬁ‘e%y &Fﬁ?ﬂ?‘ﬂi‘b”l Sriny ﬁ%‘f“é&ﬂt’m Preferred
substit uelﬂ{c&oﬂ rpréfafearam yifids R luie/haphiByl] toidle x| sad Rday aheo mbdt Yreferkl ef er r ed
heterocycl 0 kgyr lln%%3 gcl ude, but are not limted to, the following: O NH
O NH . O RPFFRETRflica Oxi rane Aziridine Oxetane Azetidine

Tet rahydr of ur atArPlpky 'dh ardixpgen 34dichidoihgarQ@y shibstit@erCEe., ~MlaryNHPtefe@redi oxol ane

L 2 DU QhARG drouts Chbiled (@0 ratlly Qb bzl %e&oﬁpgs%;aga soxazol e H

| m daz®l i d‘i‘eﬂﬁlle’f“’ﬁ‘&i’éﬁhﬁ’é”%l—# Pyrrol e Phenoxazi ne 4H Quinolizine H O O O O ~NH

| ~ U~ | Pyr@zcmhn(ynr' isea sdtorakdy roamsauéteDhW&a@oehhgoymmalrﬁtrrnghgtelr opyran
2H Chr omengt A [ onone

Chroman Piperi tlc th) kP%rfnrg?laere ﬁ'ﬂ}ofycif &are f“sgi » 8ROy °’§ %fyb‘cﬁchc ning

systems, Monocychc cycloalkyl rings contain from about 3 to about 9 carbon atoms,

preferably from 3 to 7 carbon atoms, in the ring. Bicyclic cycloalkyl rings contain from 7
20  to 17 carbon atoms, preferably from 7 to 12 carbon atoms, in the ring. Preferred bicyclic
cycloalkyl rings comprise 4-, 5-, 6- or 7-membered rings fused to 5-, 6-, or 7-
membered rings. Cycloalkyl rings may be unsubstituted or substituted with from 1 to 4
substituents on the ring. Cycloalkyl may be substituted with halo, cyano, alkyl, heteroalkyl,
haloalkyl, phenyl, keto, hydroxy, carboxy, amino, acylamino, aryloxy, heteroaryloxy, or
25 any combination thereof. Preferred cycloalkyl rings include cyclopropyl, cyclopentyl, and
cyclohexyl.
“Halo" or “halogen” is fluoro, chloro, bromo or iodo. Preferred halo are fluoro,
chloro and bromo; more preferred typically are chloro and fluoro, especially fluoro.
“Haloalkyl" is a straight, branched, or cyclic hydrocarbon substituted with one or
3o more halo substituents. Preferred are Cy-Cyp haloalkyls; more preferred are Cy-Cg
haloalkyls; still more preferred still are C{-C3 haloalkyls. Preferred halo substituents are
fluoro and chloro. The most preferred haloalkyl is trifluoromethyl.
“Heteroatom” is a nitrogen, sulfur, or oxygen atom. Groups containing more than

one heteroatom may contain different heteroatorns.



2 2 SEP 2003 WD 00151975 -14 J N ~ N 5, 6-di hydro-4H-1, 3- oxazi ne

4H 3, 1- benzoxazine HH S CN1 N NJ J H Cepham Pi perazi ne Hexahydroazepl ne
PCT/ US00/ 05162 H ~N ~ J 0 S Phenot hl azi ne 1, 3- Di oxane J2 Q}sgﬁszogw
1,3-Dithiane 1,4-Di oxane PenemH N ~O N ~O NH NH O O CNJ C%UITBI‘II’]
Thi ormrphé’f‘??i’és Vacil Thynine OSNH~/ OC) CS~ S N-&F NU 0&te

Cyt osi ne Thi ol ane H N-NH 2, 3- Di hydro- 1K1 soi ndol e Phthal an 1, 4- Oxat hi ane
1, 4-Di t hi ane hexahydro- Pyrlda2| nes ~s NH/ S NHODO

1, 2- Benzi sot hl‘%&l‘dant?l” mmfaﬁddfof Mtﬂ&tedl&ﬁgl c&&flﬁhg’l%arbomm’mlehs’ﬂﬂnck g
rretallor refers to,the proteases C LN t ".Background"
secti onpo ett';[r?'na o thﬁe RO TR hetmﬁ% S %% %n&st{?)tfmggﬁ CBafngscgﬂfm frﬁvént lon are
pref er abl tp hﬁctncm’@r agmsr(arbdhrmﬂmtbnoamnﬁﬂn dlie] dpinpprefesbly”2 tol Hlmedi ng any
et al - CONk ARG S CEE! Albne Zty GANLALALIG) G@z%mkgmih%ais%@n' mel

preferably mammal i an, sources cap catal yzin eakdown of

col | agén, ingludeds inphegsroafiyynt é’@@!"ff‘&ﬂﬂchﬂﬁﬂé}“‘y i stral te“a‘é‘%"ﬁkwdc ohafer¢dons.

Appr gpr |8 ablexmss &hytelﬁ];ﬂla}dl Kav® RGie cz;anwbaxa‘nauadprei][eﬁmyemmmh | Prefir&@ Pat ent No.
4,743, 587 i.ch references the,proc e of Cawston, et. al

B ochem P8t R0 CRatsaBa BRSO Bt o AT SR ROMEL | bed by
Wi ngar t ebgndiHand/ca toneadr. moer@bﬂn@mborBimb WyndsR@ssfen@b omsatufafed Qdtprodlie®s 11 84- 11 87.
See al so KMQJBE or tw&dodble @Jnds ?r"&hl\@%glborgp B gﬁfcl'a@?%ne%uﬂ?@ B&ddde for

Sensi tive Contlnuous Assays o trix Met ot eases FEBS Letters.
Vol . 296, Besroalbgxhoigs ﬂ(dmgzlysubwdsvaﬁﬂhﬁézwdm@%&anfloto 4 ety t he
breakdomm?entem&@maﬁea HetodiRl afRl @dmol, IS, Gtatﬂrsu&f:xtuféﬁurl-&&.roab@l meede The present

conmpounds refe agl cii | nst ég teas enzynes t hat
are zi ncc8ht tém (jth PPEY 85 &X\‘ﬁﬂ%‘y hhag’r 39@ X 3‘ f°§ﬂ'g’ﬂi r f or
exanpl e, hubwy, snemdicysyln heteroaryl, cycloalkyl, heterocycloalkyl spirocycle, ammo,

acylamino, amido, keto, thioketo, cyano, or any combination thereof.

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

20 Bicyclic heteroaryl rings include ring systems wherein one ring is heteroaryl and the
other ring is aryl, heteroaryl, cycloalkyl, or heterocycloalkyl. Preferred bicyclic
heteroary! ring systems comprise 5-, 6- or 7-membered rings fused to 5-, 6-, or 7-
membered rings. Heteroaryl rings may be unsubstituted or substituted with from 1 to 4
substituents on the ring. Heteroaryl may be subst‘ituted with halo, cyano, nitro, hydroxy,

25 carboxy, amino, acylamino, alkyl, heteroalkyl, haloalkyl, phenyl, alkoxy, aryloxy,
heteroaryloxy, or any combination thereof. Preferred heteroaryl rings include, but are not

limited to, the following:

H H H
o) S N N N O 0
VU U Y U U Y
Furan  Thiophene Pyrrole Pyrazole Imidazole Oxazole Isoxazole
H
S S S N S FeN
N\\_J g J NUN N&J g _E NUN

Isothlazole Thiazole 1,2,5-Thiadiazole 1,2,3-Triazole 1,3,4-Thiadiazole Furazan



2 2 SEP 2003 WD 00/51975 -1S PCT/ US00/ 05162 skin fibroblast collagenase.
The ability of candi date conpounds to inhibit netall oprqtease activity can,
of course, be tested in the assays described above. |so & &P 2003

nmet al | opr Qt e nzymes can be used to confirmthe inhilbj ivity of
t he inventg\%oo(ﬁggggr?rpounds, or crude extracts which contai Ebﬂ{gﬁfogﬁ%e of

enzynes capabl e of tissue breakdgwn can be s used. "Spirocycle" is an al kyl
or heteroal kyl diradical substituent of alkyl or heteroal kyl wherein said
di radi cal substituent is at éached gem nal |y andi whereintsai d diradi cal
substi t uent form§ ring, i/7d rin \N':li ning 4to 8 njper atons (carbon
or heteroaton), \pYef erabl yYSyor 6 at omB\—nhi | e alkyl, heteroal kyl ,
cycl oal kyl, ARTHELELECY £4 fbdutbie HobRRadlRY 21 FIBN | Liighloni th hydroxy, -
ammp, and am’'do groups ds stated above, the follow ng are not envisioned in
the inventiongy 1. Enols {OH attacheggl to a carbgn bearing g doubl e bond). 2.
Amo groups Wt Hached t ¢ g carbon ifeaNi ng a dogble bond (MxcEpt for 15

vi nyl ogous aridtles). 3. Nibre than N hydroxy, NaNi no, or amMo attached to a
si ngl e can bawxédacoleni3/Mdiadigzole \WD2,B4 0Kkl AR2BMSThalRzdd 1,28 bdhlattiaxola Si ngl e
carbon atom and q@ll three gions arepnyenber atQns wthi 1 heterocycl oal kyl
ring). 4. Hydr¥xyN anino, @;’}‘an‘i dolat‘j:ached foh carh hay al so has a

het er oat om 20 artthched to hw&#N 5. xy, aMg®, or \apfdo\at/t ached to a
carbon that12bsoxitaca habageme al kaghade 12 4,4-Tetheine  Dibenzofuran

"pharmaceuti cal | y-acceptable salt” is a cationic salt fornmed at any acidic

(e.g., hydroxami c og carboxylic acid) groyp, or an anionigc sglt formed at
any basic ('[Ie.\s:., 26 o 'no@toup(\ ny ql/ag"h sal @i? k the art, as
descri bed i rid ent | i ctzon 8RWLEGBHRI7, Nr&t onxer~& ., publi shed

Septenber 11, 1987 incorporated by reference herein. Preferred cationic
sal ts i nclRidne hePvafaziapi Piistidite Fayrepise (1SicHiagRe solfifeidMand F8dassi un), and
al kaline earth nmetal salts (such as nagnesium and cal ci un) and organic

salts. Prefeprred ani gnic alt sy ngl ude e fhal j.des N such a4 «chloride
salts), 3o D Membo, . p/ e% n t i ke. Such salts
are well un tdod skiNAed artidgan;” andnN skitetFartisan is able

to prepare aEé’an&l’énbeéenQqurac'raléeﬁ ot xﬁuﬂe?hﬁngﬂgw efgfel N t BGinghhd . Furthernore,
it is recognized that the ski fed arti san may prefer one salt over another

for reasons of solubility, stability, fornulation eage and the |ike.

Det erm nati on angd r«gm i o of~3Spsuchysalts i ‘ in the purview of
the skilled art\pr co. @2}8 P 30[% @ »5 PCT/ US00/ 05162
-16 A "biohydroly ablﬂe ambe™Ni s Wi dgyok=d hy aci d- cont ai ni ng

(i.e., R in Fo | Siaic HC%—JD [’rgg | . eas' {.bitor that does not
interfere with %%gllnfbﬁéﬁll%ﬁn%rr"?/%aec ki y@ofp(ﬁ:}t?@fgé corrg:g{?%’?ebor that is readily

converted iQ viyo by ar_anigal \pref raply agammal, morenpreferably a
human subj @ i Vb Rl oe or. Exanpl es of
such anmi de~d€NAFat NS At exaF ey a ZNhevs hyd#oxyf hydrogen of the

hydr oxam c,_aci d _of roul a 1S d . al Kyl I and

acyl oxyam laoquf,ng%erdeﬁ%f’ Iﬂ‘g h?/rglﬁ%af'h? rﬁ’;@lﬁ‘%@":‘h %'n%%ﬁgaﬁg awpgid\'ﬁgcyl noi ety
(i.e., RC(=O0-). A "biohy y 0 ide" is an imde of a

hydr oxam ¢ aci d- cont ai ni ng Z bitor that does not
interfere with the netall oprotease inhibitory activity of these conpounds,
or that is readily converted®¥#™ivo byP®A22Ri mal , preferably a mamal ,

nor e pref er abl yHéeerbataky”sibl ah @&fged Gadichlchalingn Btdrodr siBstiakdtopé.pt@®ase

i nhi bitor. | gs...0f ch i de derivatives are t I he am no
hydr ogé(’n O?E%%%&Bhggr&gfg%l{eéoa%?xd g(r)?“psifg‘ﬁllr'rﬁl (g“ f ’?"“}“"!@W@%ﬁ’g@gﬁ‘%}%@“ In acyl
moi ety {i .(Eiophqrelox\C(ax@jole)oxy, (thiazole)oxy, (isoxazole)oxy, pyrmidinyloxy, pyrazinyloxy,

and benzothiazolyloxy.

“Heterocycloalkyl" is a saturated or unsaturated ring containing carbon atoms and
from 1 to about 4 (preferably 1 to 3) heteroatoms in the ring. Heterocycloalkyl rings are

15 not aromatic. Heterocycloalkyl rings are monocyclic, or are fused, bridged, or spiro



A’ bi ohydrol yzabl e ester” is an ester of a carboxylic acid-containing

(. R in Formula (I) is -OH) netal |l oprotease inhibitor that does not

i nterfere with the netal l oprotease inhibitory activity Y4 $5R @3 conpounds
or that y converted by an animal to yield an ag

met al | opr S’Y%g@g%snhl bitor. Such esters include | ower al k;t(/:Ir)bgBO/oéls Per s) | ower
acyl oxy-al kyl esters (such as acetoxynethyl, acetoxyethyl,

am nocar bonyl oxynet hyl , pi val oyl oxymet hyl and pi val oyl oxyet hyl esters),

| act onyl ®iepadic sing SuEhs. aMopﬂey&mahétdy&yclaﬂdylhh'gscqahthxhaiohfh)sbutestds ehog)9 | ower
alkoxyacylox I [ car

et hoxycar B‘on;ié ra%((% t(qﬁﬁﬁogan%d’gémat)msg 5§<er%tg ﬁXmgfoggméé tf'?r ?toms f%#‘és & al koxyal kyl
esters, c Iﬂiwplwehe@mcmi@llqhdnalcmm énmytl Tatei lﬁamamucy Iatoestpeqfcsrab(lss Gdhlas 25

acet am dopRiByl ardit & @ nnf‘ B&?él%%e?croc&&oﬁkﬁqmﬁé %éntilf?rf%%ﬂa&){t yhe conbination
of a solute ge. ., a neta rotease inhibitor) and a solvent (e.g

wat er) .S Séeuy 17 riggjatpmsy p’éf"“‘b YhiEomy Ao NG Sing ARIschiydie heterseyalealirhr v p. 650
(1953). Phiagimachi fugd| dpmaﬁcbﬁ@geablhgsﬁ&hmeme&maedyamﬁrefucmoanm this

i nvention_jnclude S t do n r th |cal SO
activity i °’gp“s%’@ol % r o?énﬁglgerfcg%’nﬁs fuged F’ ? W W {'mr“f’per %SI acetic
acid, N, I\Idiemvmaﬂmmmabbmbmmm sibstituiad m’ch fremditd i/SL@Stt@nwmed by the

Sk' | | ed afgd r%%n)HeteT ?cl&a%yﬁay BPLubSRdted v%ﬁlnﬁfo cyan§ tl‘@&%ﬂl %99@(5' ketd”md
"di astereoner”™ have the standard art_recog ni zed

(See, "e.qg.
Hawl ev™s Eypieion SR CHIIMEe aqy cmiden ahayl, hitim%lﬁ’l EI!PI‘)alkleI? °“i>’I Iau@’f}b ation of
speci fic P9 or afly E&ﬁﬂ"{r&n&ﬂdxcx%mgfrct&%lsmi%htuyﬁ§ o@ﬁetﬁ_rﬁ@cl@ﬁk}fmﬁ@_ @einds ?f tge2
instant i nti ended 't e |i.mting. e ion o
SEP 2003 oo EaH B btertt RS B e 8 o oy PR 6 II@ aroups.
salt forndgpllesting: is within the ability of the skilled artisan.
Conmpounds: The subject invention involves conpounds of For mul a (I): OOR

~S ~WZ OXR3 R4 CRSR~-~ A-Gs (I) e X) W A, R2, R3, R4,
R5, R5', and Ohave INIJ,e ITE?CI ng scri @above f WiWg provides a
a

description par |cuI rred eties IS nt ended to
limt the SC@II}%eOfAzIrIaﬂeCdJ@IaH@ Az‘étidu% $§Ia &Iﬂaﬁ‘ rmﬁblrdﬂél agidHnddliOH. 10 Wi's
selected from-S-, - N( R33) - )-, -N=C(R33)-, and - N=N-;
in a preferr errbodl Wi s S— or - 3) C(R33 ) - 0, Each R33 and R33'

i s i ndependent Iy sel e @I fro dr ogen, al ken | Nal kynyl

het er oal kyl , & vyl , oaryl, ®ycl oal kyI and het eroc oal kyl; preferably
at |east ong. daJonB%SI %ﬁhmﬁQ@ 1é§uth|‘bYa‘EI£Og%fbxhyHBIs&caEJI@E%fﬁh@b%ns%E& are
hydrogéh. 15 Rl is -(CR6 : is fromO to about 4, preferably 0 or

1, and nore prefierably 0 ach R6 and R6' |s |nde|pendently sel ect ed from

hydrogen al ky N, aI kenyl I Ky n) Hiry
cycl oal kyl, he e;hbcycl oa ,. eI‘ :fl ,Nan aI koxy;
preferably at |east one of eac RO~Or IOo : rmre preferably each

R6 and R6' 4 5idyighpess. ImBQé’oI%.ﬁ; lﬁ&‘oh%Ct QPI Pfle’ré'Ién Ipyid{osa&e.a, Aydiieonyite  al koxy,
al kyl, al kenyl Hal kyny et eéoal kyl , hal qf”ll kyI cycl ogl kyl ,

heterocycl oal NN ary etero , and hal R 4 f er abl y
hydr ogen, al k ryI t er oar I or heter | oal k nore preferably
i s hydrogen.

Pyrazolidine 2H-Pyran 3,4-Dihydro-2H-pyran Tetrahydropyran 2H-Chromene

OOhH O o ©

Chromone Chroman Piperidine Morpholine 4H-1,3-Oxazine 6H-1,3-Oxazine



R2is -(CR7TR7" )mR35. mis fromO to about 4, preferably mis 0. Each R7
and R7' is independently selected from hydrogen, alkyl, 2‘3«; ¥I al kynyl ,
aryl, het eroal kyI het eroaryl, 25 cycloal kyl, heterocycl g 209 ogen,

hal oal kyl , and al koxy; preferably at |east one 7 or R7'
is hydr oge ?Iesypr eferably each R7 and R7' is hydrogen lQf’rﬁ%g&;/&lasel ect ed
from hydrogen al kyl, al kenyl, alkynyl, heteroal kyl, hal oal kyl, aryl,

het eroaryl, cycl oal kyI and heterocycl oal kyl; R35 is pref erably hydrogen or

al kyl, nore prefer abI y hydr ogen 2 SEP 003 WO 00l 51975 PCTNS00105162
18 _ R3|s-(CR8 “Hn R9. n e@rablynrsOor 1.
Each R8 and R8' Jndepende Iec n, al kyl, al kenyl,
al kynyl, aryl, heteroal kyl, het er”baryl cycIsoa ky et erocycl oal kyl ,

hal ogen, h!m-diwdbﬂmBrymhznoemH-aahbhnad»xkzmw Phprromﬂaemablyii Bbxdneast one of each R8
or R8" is hydrogen, rmrlrga pr ef erarbly each R8 and is hydrogen. RO is s

sel ected from hydroge ydr ox al koxy kyl, enyI @I kynyl , aryl oxy,
het er oal kyl , er ;Ti y, ha oaI aI ky I oal kyI aryl,
het eroaryl, a oge RO is fer abI ydr oge al koxy,

al kyl, ar yI 0XYpapfim A1p erazr? Aeiahy‘gr%@%lem@%ﬁ'e (@Bloxgﬁ ! 'gerae,Rll. zis fromO

to about 4. A I's selected froma co ond, , -S— and SO2; o is
fromO to about 4 and preferanyHso E h R, ', R' and R"' is
i ndependent |y sel ect ed frupm hydr oal k o aI kynyl aryl,

het er oal kyl , ARglOxo® cI oaIky he ler clo I hal haI oal kyl ,
hydr oxy, and . g sel e fro rog '3I kyl , ken

al kynyl, hete yl, ¥al kyl , ccycl oal , het el Npgycl oal kyl , aryI

het er oaryl , a@gu,h@hogeﬁromﬂphdnﬁe mrﬁiler ablryy nm@dr og@ﬁbs% I ovpmara,a;l kyl . 15 Each
R5 and R5' is independently selected from hydr ogen, al kyl, al kenyl,

al kynyl, aryl, heteroal kyl, heteroar cycl oal kyl , heﬂerocycl oal kyI

hal ogen, hal o hydro d al y pr any Ngast one of each R5
or R5' is hyd gen, NHror e u er:l each R a ?QO/H drogen. k is from
0 to about 4; IS preferabt’y O or 18 nore prseferably 20 Ais selected

froma cis _doyble nd con ning r.ans ont ai ni ng
moi ety, or 2 E%l'?ydﬁﬂgﬂﬁ%mle %ﬁi"ﬁ?'ﬁl Hg%ﬁ%tl"ée/ eyi:i4 Bl S ﬁ&\/\@d%@g&%ﬂ% | 2
812/C CQ RR, and -'.C=C R12 and R12' eagh is |ndependently sel ect ed from
hydr ogen, al kyI , al kenyl, al \ hal o@[g\ yl, heteroal kyl,

het eroaryl, heterocycl oal kyl @’g | kyl Sbgen and 25 - CONR13R13';
preferred is where R12 and Rl ch are hydfdgen or lower alkyl. R13 and

R13', each is independent!y2setfethrtbite @ehddiamgen, al kyl, al kenyl,
al kynyl ] heteroal kyl, aryl, and heteroaryl; preferably hydr ogen, | ower

al kyl or aryl. A ised Radih,V'ehyimalidh Incfallobrétdase”, refed 3@ tha @rotsakdsdistlbeed i t r ogen at om
to which they e nded i.n to for |20 opt .00 I st it uted
et e oycl 1 PRKEoREh {Efkn o B hobffobe TERedBi g Pobr b BRI o s of
whi ch fr onpreferably:cB® dgping "enrminklian lnemﬂomteaacsé, xheuchmg)alymal-c@talmsel ected

from hydr P@ﬁgferaﬁlﬁ Qﬁl%gg&é}mﬂ Jﬁ%\ﬁnc foMGMA%‘ﬂfc%?a(b Z&Zha}nr scBilc%s
CONR37R37' ;" and = (CR19R19' SEP 2003 wo 001 SI 9
pcTi usoBi o gqpelge pij_g.talyzmg the breakdown of collagen, gelatin or proteoglycan under su1tabIe

assay conditions. Appropriate assay conditions can be found, for example, in U.S. Patent
No. 4,743,587, which references the procedure of Cawston, et al., Anal. Biochem. (1979)
99:340-345; use of a synthetic substrate is described by Weingarten, H., et al., Biochem.
Biophy. Res. Comm, (1984) 139:1184-1187. See also Knight, C.G. et al., “A Novel
15 Coumarin-Labelled Peptide for Sensitive Continuous Assays of the Matrix
Metalloproteases”, FEBS Letters, Vol. 296, pp. 263-266 (1992). Any standard method for

analyzing the breakdown of these structural proteins can, of course, be used. The present

compounds are more preferably active against metalloprotease enzymes that are zinc-

containing proteases which are similar in structure to, for example, human stromelysin or



Wen Gis -(CR14R14")P-R15 p is fromO to about 4, preferably O to 2. Each
R14 and R14' is independently selected from hydrogen al kyl, al kenyl ,
al kynyl , aryI heteroal kyl, heteroaryl, cycloal kyl, heteldcYER 2ABky! .
hal ogen, hg} o"h/slfé‘zk hydr oxy, and al koxy, pref er ably each pR¥shoshesdr ogen
and each R14' 1s i1 ndependently hydrogen or lower alkyl. R15 s Is sel ected
from hydrogen, alkyl, aryl, heterogryl, cycloal kyl, heterocycl oal kyl,
aryl al kyl, and heteroaryl al kyl , preferabl y al kyl) aryI , heteroaryl,
cycl oal kyl skih@hreiest yidlegratsky The g ef|chndidate gpripduadsge odibytinzstatlgproteaghen G i s

- (CR16R16’ lc’ﬁw\é éagRgﬁrB&rZe )bk 1458 in e hs%ayts ATaT AR ta.gov@b @é&ateﬂ ’megc{ll%r%fs‘pl y 1to 2

more preferably 1. r is fromO to about 4, prefera . Each R16)
R16', R17, SEWResRepnbejused ﬁ&eﬁéw&éwhw@aa@m%@f f}}edﬁ’f"ﬁi}/@r @g@ﬁundalc’kw

al kenyl abﬂagmwtractawich chdif feahdey lof elgher @pdb of tiyiz! tdekéoin, can be
heterocgcloalkyl hal ogen, hal oal kyl, hydroxy, and al koxy; preferably each
R 6, RL and R17' is hydrogen or lower alkyl. Y is selected from-0O
and -S-. RI18 i s“Wwabayele’ed afi plsyh oneteroajiemn dirddicelr sobsjiluent alf kisylyor hetbriatky]

het er oal kylynebial Qal Kﬁlddxcalcytﬁgtg@én{(ﬂ aﬁ&@deéeﬂﬂa%' Ak Kilereishilt  qidiiely het eroar yl ;

provi ded that when r=0, R18 i s not hydroXxy 15 al koxy When Gis

_ CONR37R37Substitaent fopas 423, saisiang cpafaifingd fﬁ’éfﬁ@i‘hef gromgicarbeneds hetegaPmY dr ogen,
al kyl , al kergkablya d¢ $enberd¥@dngr oal kyl , hal oal kyl , aryl, heteroaryl,
cycl oal kyI and tero yel oal kyl ; prefera h dro al kyl et eroal kyl ,
aryl or’’heteroa ? Eﬁ%{ﬁn@él §¥°P°ﬁé%laﬁa Rlye‘tcrc gfyﬂe?mﬁ’ft’ﬁétﬁ& ni trogen
atomto \/\hs@htxttxth@yntbihﬁirdwndmnb ahdodnmidd grodps msrstated ﬂﬁvmﬂtcl folivedidgyarsudyst i t ut ed
het er ocycl %&lsqdng%mqm;l@ehmnng from5 to 8 (preferably 5 or 6) ring atons of
which from1l (preferably 1 or 2) are heteroatons. In a particularly
preferred enbodinéfels @iéwaah?dtmfboy afing afloplle band) ri ng. Wien Gis

- (CR19R19' ) S- NR2OR2flno Srdups hfiRRadltot ® cafBeiibeating i @budleabbnd GxdepOfor2. Each R 9
and R19' is independentl sel ected from hydrogen, al kyl, al kenyl, alkynyl,
aryl, héteroal kyl ,'™35% ?18%@ 84ryl, cycloal kyl, heterocycloal kyl, hal ogen,
hal oal kyl , hydr axworaﬁdn ah«lvﬂsoxy,pmweoraalmiq,o saciad R19singe hzybhndgrenptand each
R19' is independe

i ndependently sel eruchféeé(}&%{q{u%g&%?{ Jré)%gheeﬁ%y%lﬁgﬁggb?ﬂ%%@%?d al ynyI

het er oal kyl , hal oar%vlarewprat%t% pamgierocysipalkpiaigy| | and het er ocycl oal kyl :
preferably al kyk, Q{yd@&ylamua{) of Bhido GhAhERh bueloR tRR hlsb ha @ /He@dogGm I oM

hydr ogen, al kyl, al k al kynyl , heteroal kyl, hal oal kyl, aryl,

het er oafyl , cycI odf* nd heterocycl oal kyl ; preferabl y lower alkyl, aryl
or heteroaryl. Al tI-BJdﬂﬁ?la\tﬂiquraRﬂIbaﬁmﬁcdﬁ?ﬁ)cpaﬂﬁmgﬂ&tki@:fha\i\hhddogehettalﬁdde group to
which they are bonged, may join to forman optionally substituted
heterocyclic ring containing from5 to 8 {preferably 5 or 6) ring is atons
of which from 14 d’h@'fl(aﬁ?%lﬁféga?@?“yta@eoﬁﬂt?)s ﬁﬁ%lon@t%}td)a/m%at any ao1dGEP 2003 WO

08/ 53-9315 ng P@B&M@Q@J 8% yhi&acid) %p,(o%&ﬁ@@c Qalt'f%d\éhﬂfy%aiw (eg.fromO to
abou pre

erab .. Each .S i ndepe n cted from
hydr ogef, &MiEH gragp\;kgﬂmy sugl %?}tﬁ)?fe k‘}i’?‘@lm ﬂffeiréraéélf’?é’f/‘g i ‘f‘ﬁgﬁgif‘wt
cycl oal kyl Puhbdaemo&X//OiDaJ Jojthstonha labgeiblishad ISesteridyer 1 1,h)odr mncyorpoem;ll 9l koxy;
preferably Mpck e
het er oal kyl E%%B%q’%&krp Ijr Q%l{ca% Ig%/ear“g);@ﬁ]ldkﬁl Sﬁﬂ%a g‘t anjfghrsgmaﬁﬁﬂogr lc’f)lcycl oal kyl ;
preferably amwzwr@md %\k#hy# carfiy petal Se’rts ﬁm@saawpsmwavwmvmyw R23 and

R20, toget hggani Lalts t heefotidd ADAM dA:GRAMR 40 Mbighsides aHidideaargd, join to
forman optignally iipbstl tut ed heterOCﬁ&Fl c ring containing from5 to 8
fesgps

(pr ef er &bl y"H5°H FAY L PBIERSE RAMEH From 1 to 3 (preferably 1 or 2) are
het er oat ons; 10 S{reh) saltCh)WRAhBRE&oodbhethe sERell ancgn R thaslell¢drependent | y
selected fr l 0 oal kyl ,
aryl, heter %g@r %FLE,Q@%P;; n‘?rl}&?{ fsaﬁ%ﬁﬁg%’ég? g@éﬁé?&% “f( }F%t %lu@e{‘lfrglbf&yhﬁg drogen or

| ower al kyl YCCOAPF@# Hlat Fhgeski)l led R AGY REAET, °T’Fcfgl§t°l’féfr a%ﬂteh ferheasent pbgen at om

to which t h@ybaie staem@lﬁd@ndumnan tAe mrtm alae Opsrtrafietinby afdBstinikasbRdr

het erocyclic I‘Il’l'l‘? tainin r’Qf %]greferably 5 or 15 6) ring atons

of whi ci’ f rBft £IF & SHpPery; 5HI°§ SB‘ledZ*)m & PH&Y%r oat oms; and (e) - C(O) OR25
where R25 is selected from al kyl, al kenyl, al kynyl, heteroal kyl, hal oal kyl,
aryl, heteroaryl, cycloalkyl, and heterocycloalkyl; preferably al kyl, aryl

or heteroaryl. Alternatively R0 and R20', together with the nitrogen atom
to which they are 20 bonded, join to forman optionally substituted

het erocyclic ring containing from5 to 8 (preferably 5 or 6) ring atons of

which froml1l to 3 (preferably 1 or 2) are heteroatons. Z is selected from
cycl oal kyl and heterocycl oal kyl; -D (CR26R26' )uR27; E-J 36 36' ~

fio



L. CRR~MT 29R29'; and Wen Z is cycl oal kyl or heterocycl oal kyl
preferred is where Zis an optionally is substituted pipegridine or

pi perazine. Wen Zis -D (CRZ6Rz6')"RZ' cais fromO to gt?oﬁgpélzpnapreferabl y
0 or 1. Diggpeahested from-CC, -CHCH, -N=N, -0, - S$rrAfkehosre?- -
Preferred is ere Dis -G--C, -CH=CH, -N=N, -O or -S; nore preferred
is -CC, -CH=CH, or -N=N. Each.l®26 and R26' each is independently

sel ected from hydrogen, al kyl, al kenyl, al kynyl, aryl, heteroal kyl, 30

het eroaryl, cych deipiidrolyzable emeiey tslao atidglof a hdroges, acliedontaining (1.6, Bydr oxy, and

al koxy prehefRRbly (§ashNEBS) nalyRE0Le MuRist BACH B! inertRdoRRNEENT | Y
hydr ogen or _| ower is selected from ar het eroaryl, al kyl,

. al kyl . 7 . . ., D /

al kenyl , al"R\PHOW achetetidhy sapppuna pothptdy readily @nzeréérm P08y W Hot5197S
ECTI usoo/ l()ﬁ&ﬁ?abfyﬂa hﬁ}i’rﬂia@,ﬁ)f%kd)%ké%h?lﬁnfik}ﬁrﬁh ﬁ%l'bj@ytl, ;toppi?fd%ra@b&cﬁéé_?g is aryl,

eteroary t erocycl.oal kyl _or.c al k; However , i ) is -C=C or
Mo neaiso S e Euttoik BEpaRir e d BRI R M BT ) 08 and
R28' are i thddpénxde myfrpgeneifald bdirdxpoim aoidcf Ggemyla d) ksyteplaged kerapl alkyal kynyl ,
hal oal kyl , e A X I l, , cycl oal kyl ,
5 o0r (i) rﬁglg&é%%aél%glé*sfam{?{)é&hﬁ%?ﬂ Qeéy?ﬁ;(%ﬁhhgd&ﬁ%{et%r ggeé{r%yégtbg%q?d cc)ﬂ\;\q}t‘wclg{: they are
bonded, | ofifi- R&(FSkIm an optional |y substituted heterocyclic ring containing

from5 to 8 (prefebmakilyfabehydxy infig" & midefof Whdbkaficamidicofitinidg ( pr ef er ably

1 2 het t . iS. - OR29' , . R29 and R29' h
" ndepentiontFy SEPERE QIR Ay rO T AT R a7 REHIPErOGRRy B o her er oal kyl
hal oal kyl , acdivity ,of htbtse r @apyiinds,cyrc thaa sk yehdilyh edneertesll jnyVivo drydanl @nimal,

-C(O-Q( )VI%%;L“] r 9, a weeach Lgihydr , al kyl or
aryl . V\hegﬁ%gegﬁ%noﬁ or R2 ‘%lgogé a%‘éf%fc@%%gw?%gﬁ &éldl }ségf ?%%QO to about
4; v is preretempigasg igybipr. Examples of sueht imifefderigiees esvhaserkerodaamiand - NR32-; Q
i's preferalydtogdn 6B n9EbxBRNEbid 5 ETS ) WYI%%@'bylaﬁ abylGependently sel ected
from hyldro%?% )al kyl, al kenyl, al kynyl, aryl, heteroal kyl, heteroaryl,
cycl oal kyl , éterocycloalkyl, hal ogen, hal oal kyl, hydroxy, and al koxy;
Ior ef er alblky eac hARBDhydolhgaditecgeeri iann eeeacil amgxﬂisréid}drelpmm@(me.l ¥ ihyﬂrggen or
ower al ky 1 i I | Sk S eq,..d.r ydr ogen,
i L s T e e R g
cycl oal kyl metsHepratstssieiiyitrnadtivify of Geseepmpourdsioraie iRg2dily cogeriidbywi th the
ni trogen ak®ahiln@ BRI af BRNe MBUBHDLRE intillioR B@hfeReRiide RieONRh | Y
substituted hete{oclycllﬁ I’Iﬁﬂ% cont ai nj ng from5 to 81?§preferaq%¥ 5 or 6)
ring atBms BT whi¥F 20K P! t 655 ( JFrERerdibl §FEP*BRe) 4pERELRE 0at ons;
er tef er a{o! yaﬁ&&cak}ﬁnﬁbﬁ@ﬁethyalptyhlpylh@tﬁemﬂa!nygiv?lcyﬁ:ly_emyu@ﬂerspﬂactmeylesmm I Oﬁ| FKI .
ernativ [ [ 0 ic ey
are bonded?éujg%?sri%t%gﬁ?}g raﬁghﬁo%%?l ?dgngsltﬁrszs/\f 1t§u%rsa’:ﬁ|g’f( t°2‘8’9’%e le\?%egsr;@ﬁhcasri ng
cont ai ni ngTfefercabenylgymethyd, sthorsarbinyigiyedh! fandmiseproppxgeaghony oryetByloat ons.
ng ; ; .
Al ter nati velwts), RESxangl BaSs, dheRRt &Rk Mdt Aligh NRyBhinb Bt sl ahi ch they

are 25 bonded%%{1 oi r}g}o fg)rm an optionally substituted heterocyclic ring
cont ai nPng OB Y B (preferably 5 or 6) ring atoms of which from1 to
3 (preferably 1lAotsoRpteirie ah@irple@afomim. byEtht Qmb3atolClef R solde (dg., a

metalloprotease inhibitor) and a solvent (e.g., water). See J. Honig et al., The Van
Nostrand Chemist's Dictionary, p. 650 (1953). Pharmaceutically-acceptable solvents

used according to this invention include those that do not interfere with the biological

30 activity of the metalloprotease inhibitor (e.g.,, water, ethanol, acetic acid, N,N-
dimethylformamide and others known or readily determined by the skilled artisan).

The terms "optical isomer", "stereoisomer", and "diastereomer" have the

standard art recognized meanings (see, e.g., Hawley's Condensed Chemical Dictionary,

11th Ed.). The illustration of specific protected forms and other derivatives of the

33 compounds of the instant invention is not intended to be limiting. The application of



Wen Zis w (referred to herein as Formula (A)). E and J are |ndependently
selected from-CH and -N-; preferred is where Eis - is -CH Lis
selected from-S-, -O, -N(R38)-, -C(R38)=C(R38')- cﬁﬁséﬂ’ BF¥nd - N=N-;
30 prefera -N=C(R38) - or -C(R38):C(R38 ) -. R38 a ch is

i ndependen?{dy !ese%éct ed from hydrogen, al kyl, al kenyl, al k%TR%%/OS?é
heteroal lryl) aryl, heteroaryl, cyel oal kyl, and heterocycl oaI kyl ;

pref erably hydrogen or | ower al kyl. wis fromO to about 4, preferably 0O
2 2 SEP 20@BerWsetd prB1ONEe ROTPLISOO/fOBESic - R2widin The Batity ¢336Be akitle®R36' i S

i ndependeni.liyansel ected from hydrogen, al kyl, al kenyl, al kynyl, aryl,

het eroal kyl, heteroaryl, cycloal kyl, heterocycloal kyl, hal ogen, hal oal kyl
hydroxy, amd aokpx¥wds:preferably each R36 is hydrogen and each R36' is

i ndependent|y hydrogen or |ower alkyl. Mis selected froma coval ent bond,
-0, -SOx , - C(TesybjecOh@nhiRBiBvolves dMRDBunds afifhrmba WR39C( O) -; preferably Mis
-0, -S, S®@-, -C(ONR39-, -NR39-, and -NR39C(O)-; nore preferably Mis
-O. xis fromOto 2. R39 is sel q?ted f/romy hydr ogen, al kyl, al kenyl,

al kynyl, aryl, heteroaryl, heteroa het Zryl , cycl oal kyl ,

het erocycl oal kyl , and hal oal KyIR! R3 \1~ pwef erably | ower al kyl or aryl. T
is -(CRAOR40' )Y R41. y is_fram ut 4, preferably 0 or 1. Each R40
and R40' is independentl y}%el ec e T*rRém hydrogen, ° al kyl, al kenyl,

al kynyl, aryl, heteroal kyl, roaryly cycl oal kyl, heterocycl oal kyl,

hal ogen, hal oal kyl, hydroxy, oxy pr ef erably each R40 is
hydr ogeh and each R40' is independently hydrogef or |ower alkyl. R4l is

sel ected f e hydzr 208G, Ralrkyrka Rakkmﬁh k hiekd Wdaninpode9BEn avded emeal kyl ,

haI oal kyl r het er o cI oal nd. het erocycl oal kyl ; prefer abI y
is | om&‘ﬁ éP&;PTOVlS‘FS %1?%? Tiptigg f’%‘?“ﬁﬁt“?%@?f?a"ﬁd@maﬁfa B35, nof BYBEHEP with the
atom; to ~hmt\tbh|scxipebhetyclame bonded, join to forman optionally substituted
het er ocyclic I’I% &tc@énlqﬂ{ to 8 (preferably 5 or 6) atons of which
1to 3 (prefera "8 are roatons. Alternatively, R38 and R41,
toget hee with tWes af-tl@tcé fx'om WmQ:h N(Rfé)y -QREAHR UL AN=LED-, bl -NeNminam
optional ly s t ycl cont ai N 0. preferably
5 or 6) at B hépr&# e%od‘?ﬂen?%%%%c pr(le ICEI?)) 1%(%&”52]J lgdrie{ h%tmede?fn?em oz L.
Conpound Pﬁ@qmrlé‘pmdmdmﬂ'dnealb{bmﬁ@wmﬂcy@ﬂ ht:th@alkﬂvmit hetemoacdiryblealipt.@pér ed usi ng

2 varl ety SheBlRRAM SoruTe SARL LOG HBRET Blibelie ik uisPak B9 the

conmpounds of I nventron are known, nm or are
commer ci al hyAregeai | abl e. Particularly preferred syntheses are described in

t he folJow ng gﬁﬂ?r(@k6ﬂ6?@@tYﬁ@roﬁ%h@%§t4 r'&*éFab OQE?%Hémul%%?eférQ)l&é' ustrate 25
t he reaction scherres do not necessari |l corre ate to the respective R

groups useBadeRcami e’ i h@enpaﬂqnén§e1%@§5é@rrshx¢r°gﬁmeﬂ%raHssmé pygelinds. That
is, for exasmbfiy Rhetér&rﬁofzmaﬁcylﬁ'h}atex@@%ﬁ)alﬂﬁt hb1682hC BRI, NS dfRBa-aDl ety as R,

here ) Specjfic ex rrP 1% he conpounds of f he present invention
are set foPEAY AreSEbidirasyiong of ey i REsihushaser, mory prefesstly 8 BoFv0 00 51975

PCT/ USO0/ 09t §hydrdgden. Q2 QGedhd Rim £dRR6n, BB, MrlxyNufiedl, NibrdMHakysghic HO ~ -
MeO 20  heteroalkyl, haloalkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, and halogen; R* is
preferably hydrogen, alkyl, aryl, heteroaryl, or heterocycloalkyl, and more preferably is
hydrogen.
R? is -(CR'R),-R*. m is from 0 to about 4, preferably m is 0. Each R’ and R” is
independently selected from hydrogen, alkyl, alkenyl, alkynyl, aryl, heteroalkyl, heteroaryl,
25 cycloalkyl, heterocycloaltkyl, halogen, haloalkyl, hydroxy, and alkoxy; preferably at least
one of each R’ or R" is hydrogen, more preferably each R’ and R” is hydrogen. R* is
selected from hydrogen, alkyl, alkenyl, alkynyl, heteroalkyl, haloalkyl, aryl, heteroaryl,
cycloalkyl, and heterocycloalkyl; R» is preferably hydrogen or alkyl, rnere preferably
hydrogen.



0 Boc AcO NH Sla S1b MO R~ SId R~i O0\S~~\~\ ~Ra OOSNH~ NHR4
MO SIf ~Sle - R In Schene 1, the acetate Sl a depi ctegzas starting
mat erial can be prepared fromcomercially available so ¢ SEPA @3 conver t ed

to variou I - and al kynyl -nethyl s derivatives suc S
descrlbeds‘l’vﬁoﬁlgﬁrahedron Lett. 1994, 35 (22), 3669. Thesgcgﬁ 0gngeigiland

al kynes can then be further functjgnalized using any of the nmethods known
to artisans skilled in the art which allow nmani pul ati ons of such noieties.
One preferred métshmgm‘),smmaeﬁrmMnmwlapteyqaﬁlypmoeﬁs Eaﬁhp’r@MIRﬂQ am nonet hyl

conmpounds . not.h eSS i.nclu but i s not
limted to Jeﬁe"%qpq%y Selff“ﬁd%(’m& ygrgﬁe% Slﬂ'g Yk8n é‘g’t’ SR KT n %% the skill ed
artisan vvrwdbraﬂp'rl dvtedsycéoa%‘ﬂyhléalpmglaloelﬂwlf bummemalalkbnes’re@@tbbdét leagec| udi ng
aromatic I ! 10| efJjs Ni,R

substi tue?logg Op%ﬁ o %ﬁq%iffdotgw%g i ?éfe%ﬁtc%@?\% n?r#t ﬁ}%%%}éngsgsor al kynes
of choice selaﬁedo@ordéwﬁr@se@cb@@xahdlkpmnlkﬂcylkwbdlwl,ngylnm freteroalingl | known to

the skill qgte%amoaﬁmalo&@hc@oakﬁr&@@&%&@@1 QS/I edard 0 2ACKSEsHon; &° W de range of
functionalitjes |nc not Jimted to am deS, ureas, carbamates or

sul f onani dEEeT ‘t}%hydé%ge’yhéﬂgf%&%?@dﬂhﬂ WHREE SV These acyl type derivatives
gan aggl n Ee fl]%[‘lish—ﬂgR‘fRﬂ)QA’L(QlRalR?éﬂ-RUSbl?,groﬂﬂjdﬂo a@MAmkam ﬁlofn adeSI red. |f
esired, the es un ity in conpounds of type S an h

transest erPrHey! °“§a|5)on'|§ ‘ég’%t Ff‘“&c?lt‘an@f‘ ‘{]?“éé’f%ﬂa%f’tsﬁ %%?Q%c ]ﬁy’dr oxyl anine

to gives hyraxam't iaGhdipendéhtiPCHREE® Zom @dz%géﬁEBn&QQ&eM@ QRIBH1 %A, -24 Rz\ OO

ﬁﬁa_ RZR\ éﬁtcﬁ%ﬁﬁé@ﬁﬁg&ﬁcloﬂkﬁq heterocycloalky§ hat)'gen haloalkyl, %}C‘fldroxy, %d RZAO O ~S~

alkoxy. R' is selected from hydrogen, alkyl, alkenyl, alkynyl, heteroalkyl, haloalkyl,
cycloalkyl, heterocycloalkyl, aryl, heteroaryl, and halogen; R!' is preferably hydrogen or
lower alky!.

15 Each R’ and R¥ is independently selected from hydrogen, alkyl, alkenyl, alkynyl,
aryl, heteroalkyl, heteroaryl, cycloalkyl, heterocycloalkyl, halogen, haloalkyl, hydroxy, and
alkoxy; preferably at least one of each R® or R¥ is hydrogen, more preferably each R® and
R* is hydrogen.

k is from 0 to about 4; & is preferably 0 or 1, more preferably 0.

20 A is selected from a cis double bond containing moiety, a frans double bond

containing moiety, or a triple bond containing moiety, as follows:
No o N

C=C
Rz R r12/ \ —C=C—

) , and

R"” and R¥ each is independently selected from hydrogen, alkyl, alkenyl, alkynyl,
haloalkyl, aryl, heteroalkyl, heteroaryl, heterocycloalkyl, cycloalkyl, halogen, and
25 -CONRPR'; preferred is where R'? and R'? each are hydrogen or lower alkyl. R"” and R"”
each is independently selected from hydrogen, alkyl, alkenyl, alkynyl, heteroalkyl, aryl, and
heteroaryl; preferably hydrogen, lower alkyl or aryl. Alternatively, R™ and R", together
with the nifrogen atom to which they are bonded, join to form an optionally substituted
heterocyclic ring containing from 5 to 8 (preferably 5 ar 6) ring atoms of which from 1 to 3
30 (preferably 1 or 2) are heteroatoms.
G 1s selected from hydrogen; -(CR“R'),-R'; -(CR“R'5')q-Y-(CR‘7R'7'),-R'B; -
CONRYR*"; and -(CR¥R'"),-NR¥R¥.



RZ\O ON\\O S2d ~ R~ Rz\ O NHz S2e - R The epoxi de S2a depicted as
starting material is available mboth enantioneric fornms_from conmerci al
sources with R present as a variety of renovable prot ec?ﬂn@EFbﬂ@iEps.

Nucl eophi | %(ﬁggﬁg ng of this epoxide with alkynyl |ithi up-hRghERRAI!Es is
wel | s known and provides conpounds of type S2c. Many ot her al kyl, al kenyl,
aryl, and heteroaryl anion nucleophiles as well as noieties containing

het er oat om nucl eophil es are well known to open epoxides in a simlar nmanner
and any of thes¥hedhisbERIBEY-R 0p thefrdny@itoiabent tipeefery'sy €ma 31 Fech BFlagd

Repl acenmeng:.«qf . r ' ' n |,N i an be 10
acconpl i shn%dq{itlzntggb%% ?%%ged%fjoﬁﬁgyrdh%?é\%eﬁﬁﬂ“a[?ﬁn \/\’/n'?ll r lt glggﬁlseg%“ﬁlc uding a

M t sunobu hetrvendi syeleplivh phiebratlatindie hilogegi elogipd fapdrbowestdbylkeleconposi ti on
Wi th hydr agi@eul QadliR¥Gs hydfoebd £8 <ATRMES i§ge‘f)endgd?1%9&{‘%§ oPfowkitn§1 i @vention then
can be accessed b I rst” sul fonylating the frée am ne. The resulting

f
sul f onafi dié S@Sﬂ?dtf)gfﬁhhﬁboﬂemraﬂlﬁé eryiyesierogyh cedpatksl, fetorecysioplksyleomiplkex 15 f or s

of S2f. Fifal hdterodNOIR2 pRIFQARE k)T HY10 URtetoiryl, EERMARY12 ML elBRIGRSIUI ti Ng _
primary al cohl%l/1 tr nsfor{rﬁccéi to the carboxylic acid derivative of choice via
any of t he™ Wy BAGGFYXPHEL i ve nethods incl uding Jones oxidation to give

S2g. Scheme 3 WRend: SERCRGCT,-WTRA'SLRTY is Bom Qb about 4, Nrdlridly & + _- Q X\
S3b - AR 1m<()ge?)re9e’rab§y’ l.orris |f_r“om>(§ o abrgnaftoéll, gr%fr'ze’rablgf]% o? r1. gaci I({’j‘g, ?{’Gli;”,iglfluslg 0/ 05162
10 independently selected from hydrogen, alkyl, alkenyl, alkynyl, aryl, heteroalkyl, heteroaryl,
cycloalkyl, heterocycloalkyl, halogen, haloalkyl, hydroxy, and alkoxy; preferably each R'S,
R'¥, RY, and R is hydrogen or lower alkyl. Y 1s selected from  -O- and -S-. R*® 15
selected from hydrogen, hydroxyl, alkoxy, alkyl, heteroalkyl, haloalkyl, cycloalkyl,
heterocycloalkyl, aryl, and heteroaryl; provided that when =0, R™ 1s not hydroxyl or

s alkoxy.

When G 1s -CONR*R*”, R* and R*” each is independently selected from hydrogen,
alkyl, alkenyl, alkynyl, heteroalkyl, haloalkyl, aryl, heteroaryl, cycloalkyl, and
heterocycloalkyl; preferably hydrogen, alkyl, heteroalkyl, aryl or heteroaryl. Alternatively,
RY and R”, together with the nitrogen atom to which they are bonded, join to form an

20  optionally substituted heterocyclic ring containing from 5 to 8 (preferably 5 or 6) ring

atoms of which from 1 to 3 (preferably 1 or 2) are heteroatoms. In a particularly preferred
embodiment, R* and R*” jomn to form a ring.

When G is ~(CR"R'),-NR*RY s is from 1 to about 4, preferably s 1 or 2. EachR"
and R" is independently selected from hydrogen, alkyl, alkenyl, alkynyl, aryl, heteroalky!,

35 heteroaryl, cycloalkyl, heterocycloalkyl, halogen, haloalkyl, hydroxy, and alkoxy;

preferably each R" is hydrogen and each R is independently hydrogen or lower alkyl. R¥
and R* each is independently selected from:
(a) hydrogen, alkyl, alkenyl, alkynyl, heteroalkyl, haloalkyl, aryl, heteroaryl,
cycloalkyl, and heterocycloalkyl; preferably alkyl or aryl;

10 (b) -C(O)R* where R* is selected from hydrogen, alkyl, alkenyl, alkynyl,
heteroalkyl, haloalkyl, aryl, heteroaryl, cycloalkyl, and heterocycloalkyl,
preferably lower alkyl, aryl or heteroaryl. Alternatively, R*' and R, together
with the amide group to which they are bonded, may join to form an optionally
substituted heterocyclic ring containing from 5 to 8 (preferably 5 or 6) ning

35 atoms of which from 1 to 3 (preferably 1 or 2) are heteroatoms;



~NH~ HO R2 S3d Rt Nucl eophillic additions of the anion generated from am no
acid condensate S3a into various nucl eophiles such as S3 aée a well known
met hod for generating am no acids of type S3d in an asy t ﬁPCZ%y
(Synt hesi sygfy48td cal |y Active a-Amino Acids. Robert M Mélddaads, Per ganon
Press, New Yor% 1989). These can then be functionalized acc%rg:ﬁng to known
nmet hods and carried forward as desgri bed above to generate a variety of
conmpounds which fall within the scope of this invention. to IS S a 4 o Tx
oc ~ 'NH oc . HD ~B0-(CRIM”’ G wikrt HOfrbm-0-1® abouR?, preferaidy 0HBalr R%S4hi S4c Rz S4d
The esters of allyki.c.al cohols an C- cein can,be coupl ed according to
known nethods to %i ve “gdg?cé@eé‘h}bfsg?cgesggg}lg' W%naufy?’eaélfe&g’ ﬁ%ﬁ%ﬁ equi val ent s
of strong base i nhetdnmikyl, ebetreaeylofeydeatityli hetdvoatelpdlial,e habghathelogkdgent s such
as zZn++, these i) 65ia MRAS! SOe@nPhl SRR of 153 ANY HIBAL o ani no
S e

acids of type can fhe ctionalized according to known

net hods® and t hen dfrhetsepalicply hadeablot eyl beiwpanylecyglogtion aad Yeterpeyclorisdunds whi ch
fall within the sgeRebRR? RISy AXGNEDOr fer¥tdral tAIbSE RIS )and A¥vari ety of
conmpounds can be en}?ratﬁgﬁl a simlar f%SFII on, $S| ng .t.he gui dance of the
schemes above. 20%p§He it Saf‘ﬁ“%‘fie AU to uhich they pre pandedy join fofomean o
protecting group émionadlpyuhsitaed hat@odyclitaing onadinihg/ fram 6 o &¢referatdy Doxyl |

hydr oxyl and the L } t # i f | ster. This is
standard practi ce{i) r\l?\%ﬁogl\lfl\ng{%?%l t{lﬁeftﬁgggrr%éfag?’g&%)ggehggm%ﬁgg’ski |l ed artisan.
2 2 S B P 2003OVOWONIR/Swh26RPETNBY 00 BdGRdentlvt fekctabfve lydheme) where R

I s al koxy or al kyljfhl SrendinSinQf ﬁa@%ﬁ&ﬂqét&galm,dam,%te%raryi hiQlangPpeunds are
derived fromthe final conpounds }é using a standard deal kyl['ating procedure
(Bhatt, et al., "cyaevegdobiPeemyly ydroasy ar lowey dkyl) ddigmatisly, B41godg1) . These
steps may bel ?/ariﬁd, %getﬁeaclﬁlea@ﬁwg@la%nptﬁ r\:ﬂi_&ﬁitﬂe?drel%ﬂﬁ&l,cj&in tJiaanlslki Il ed |
artisan s w recogni ze the judicious. choice of reactants) solvents, an
tenmperatures is a?Pthﬂ‘érs't‘bimmkg?ﬁ&ﬁélﬁtnﬁgﬁo'ﬁﬁvn%&%gé%é&refg’éw g@‘si S.

Det er minati on of @yingrwins obwideh fraankto 3dbreferabls 1 LOR)tarateteroktous; ahthe ski | | ed
artisan can e & |2 fa2C s} U fntihe schenes
above. It isnﬁécogﬁpg% Mﬁg Rthlgn%@#ﬁdgaﬂadrl@?satzlillr%g%/lh%ﬂ%ﬂglr%%epog 1brgani c
chemi stry can reathloakyb ar.yhegiearyl cuaierdivt apdhbdtyeveledliohsoreferaly @i ¢ conpounds
wi thout further difeghi@@arythat is, it is well wthin the scope and
practice of the skilled c.r?’i sgh to carry out such manipul atjons. These

i ncl ude, but ar®ltemstivaly B 18 Ro, togedgt 24t dbe sitrogearapht YRS to their

cor r espeNdbdided@ O iPlodm afebehRhilyOfSstidftedeEERYYL Sind Renthikigg fokes tagyl ati ons,
aromatic S{Jb tlbt1 Uél ons, bot h feI eghr oghl gfc ar])? Eu%b eoghl I C

et heri fi caffOHeY 2L Fpg 3ioms o Spch fram 7 do LOFdstety LU &R PAEPRY 1 ke,

Exanpl es of t hezs samaéqidnatyicbaikylanchahragtlsdiot -DACRTRIM)RELD t ext s such as

Mar ch, Advanced Organ'g_JChem' stry (Wley), Carey and Sundberg, Advanced
Organic Chem strv (/\lgz \) and other art that the skilled artisan is aware
of . The skilled artipsqn i 13l 3 ily appreciate that certain reactions
are best cg&%gd at when '%%es—%—ta‘gnti ally reactive functionality on the
nol ecul e | s or protected, "0 thus avoi di ng any undesirabl e side
reacti ons and/ OWhemE ri€azioailylt dd retgtoctbaliyl, pleerre® BotternZ 1 emniodlie ski |l | ed
artisan_util.l rot.ectin roups to acconplish such increased yields or
to avoid t dé’“éﬁ?e@??@ﬁ‘e?‘é%%ﬁggﬁs. These reactions are found in the
literature and When AkssD-(GBIR*),R* u 1s from 0 to about 4, preferably 0 or 1. D is selected

from -C=C-, -CH=CH-, -N=N-, -O-, -8- and -SO,-. Preferred is where D is -C=C-,
-CH=CH-, -N=N-, -O- or -8-; more preferred is -C=C-, -CH=CH-, or -N=N-. Each R* and

R each is independently selected from hydrogen, alkyl, alkenyl, alkynyl, aryl, heteroalkyl,
10 heteroaryl, cycloalkyl, heterocycloalkyl, halogen, haloalkyl, hydroxy, and alkoxy
preferably each R¥ is hydrogen and each R¥ is independently hydrogen or lower alkyl. RY
is selected from aryl, heteroaryl, alkyl, alkenyl, alkynyl, heteroalkyl, haloalkyi,



within the scope of the skilled artisan. Exanples of many of these

mani pul ations can be found for exanple in T. Greene, Protecting Groups in
Qganic Synthesis. O course, anmno 25 acids used as st artd agP erials

W th react |, %‘ﬁ’gm? chains are preferably bl ocked to pr eV?E’fﬂféEb‘?u%ﬁdzr ed side
reactions. e conpounds of the invention may have one or nore chiral
centers. As a result, one nmay selegtively prepare one optical isoner,

i ncl udi ng di ast er eoner and enanti oner, over another, for exanple by chiral
starting nitesciyelbakyl aad ayoetkyl; orefedily 8t is arydlrheltm.}ﬁrymr pasogclsdkyb ot h

st er eol Son?ﬁﬂ br%v&vé%pk'ff% d—%on}arﬁ-}—dﬂn en M a?s% cseecn%rf? and
enant i omer { “bhce (a Facem c mxture) inice the ¢ ™t he

i nventi on 1RONRRPswhers () al’e it RA wtumcteeqndmlxtsdecec;l ﬁémd‘p’ﬂnogal, ail@brrer s,

i ncl udi ng separated
usi ng knom%k%g{ E\&%@ﬁéﬁzg rias g(ﬁm’&ll? em%l ﬁﬁc %@%ﬁ%ﬁ%ﬁ%p‘fﬁg and the
like. 52 o (SER poiR” wmwmevgwmraweo@m@w@y arg pondad, detdlite foom, it is

recogni zedyt {abndP %utrar%re@ aémb@dmerrng aoﬁrglhrﬂg B9 st ASHRELBITR i) dimgnant i oner,
or stereoi soner ){] have favorabl e properiies over the other. Thus when

di scl osi ng2tameeferhishfioRy! P AéPrplaolind P’b?d m\bﬁ*é’ﬁaté‘ﬁ% racemc mxture is

di scl osed, it l%&lgaerlmzwnkemRPeedcrIllaaﬁdemaéﬂup@éréce‘calﬁohswsn i ncl udi ng
di astereoners and enantjoners t ereoi soners subst anti al I y free of the

other are @aidcilksadqaliomyl heterpaliey hélgal\%l 3yl hetgroanyh cyriRpdvb pretergalkyl, and
Met al | opr otcg@;echwﬁsmﬁ wdamm"r BRI 100 dieh QPR dRIgEh, alkit RAFA., Wik RP €aki ng down

the extracel | ul gr matri onprises extracell ul ar Brot ei ns and

gl ycopr ot efér Ri nfi- ﬁq)@rgc ’a‘1 IFS‘ﬁF’d)t ta bk 4y is prferlly Vjop 1t Retst i ng

di seases cadieed frofla doR&l&d: bbrid amrm" if frefedabi alcchait Bnd.S BEM mr@ael ns and

gl ycoproteipps. .Thes rotein copr ot an i t role in
mai nt ai ni ng t Ko Pei’gen%&‘fgﬁcée ?]‘?5‘&?%@ ‘glﬁ/g ag )zl F’)lw Gyl ek 'n the body.

Thus, MPs agteodrylf | ayelbakyy, |hmmby¢kbalkyln rhiogsrudmaroelmdd{yﬁmgy A&ﬂ alkroe;sul t of this
activi tX prefeia)b? eachblgerg\g\licﬁ %ﬁcn %nl% cgc% Ra@rs 1ndfpen ent gXliochl or. o%%% Ilnﬁg | ving

ei ther the ssies inc mc di seases;
degener at i vl R5 @ swhsiesndwercintiyssekectef rroni @ydrmhl pishle aehdr ekimyl, and t he

i ke: and gRLASkAS SR, FADldddil) cidalSE RSl RRIIRE i) RY ohfiinr eodel | ng

of tissues I ncl udi ng1 cardi ac di Sease brotic disease, scarring, benign
hyper pl asi $8efFdVhBe mitpgen Jtera te Shish PRYsaro Ponderh IR & dofn #ertieeadn prevent
or treat dbu‘aﬁﬂitdt@dl Eeterdiy&l&ﬁﬁm@&orﬂﬁdﬁ@ﬁ‘onuSlwl(bﬁdardb@rﬁhr'%b ﬂﬁ§at«w‘i§ &fhvhame

characterl d aor el evated acti ” arrpl e, the
corrpounds 18% 3u |1r'?h it helsd SR Brﬁ%m%x'lg {Vlrﬁg ??r anFyaI prot ei ns
(i.e. the pymaéth@ hbﬂmt:ycrmikvﬂt aﬂtpmmvsl:zué9 atl &fi fogathyer andthsmtnsrgftnwrc@)s 2,

nterfere il ufthChb Her ARELS WiRlio ShENh | Bonal SiLRE oRAZG1 Makel CALEd T

cyt oki ne up regul ati on, and/ or cytoki ne processing and/or 1nflammation,
tissue degCoRiERNHiomAL Sze‘gemerofrrﬁrfa@feé 0[3mﬂeé¢r°a%w et al, Nature 370

(1994) 218 220, A@ﬂé’tivé‘lg R Hhd &P ngeth&‘a\‘i/itl'l’ the iftkbgbnl 9B4) to5\5150}5513y MeGeehan GM
et al, 94) 558-5 ﬁ$ facjlitate process S, ich are

i
undesi r &d %ﬂnqegre“’@l}?)j Wt Rty ]rs‘é’étf 54 hetgpevaleating entine K9 ededes of sperm
mat ur at i on (prefggbr&erot 6)Irmgatomenf\dﬁd1 fidnel ﬂoIBKﬁcfeﬁbiyASr Dsecheteeraminn, an " MP
rel ated disorder” or " eI jated disease” is one that involves unwanted or
el evated MP activity |n t /\Ereol ogi cal manifestation of the di sease or
ki s

di sorder; |nthe bi ol oqgi W%e@g g to the disorder or as a
of ,the MP | 'tth E) The
%? élrElbl

synpt om of the sor der
unwant ed or el eVate4 W actr vity as a "ca éeéme%f" }feﬁcé“%ﬁ SO ol ogi cal
3s mani f estaad I e, indapratidrdy sdldved doti -CHt yndi -81-; refarat edwigpenB td €&l dng J iy

infection, BY 1 i selected from -S-, -O-, -N®R®)-, -CR®)=C(R™)-, -N=C(R™)-, and -N=N-;
10 preferably L is -N=C(R*®)- or -C(R*)=C(R*)-. R® and R*® each is independently selected

from hydrogen, alkyl, alkenyl, alkynyl, heteroalkyl, aryl, heteroaryl, cycloalkyl, and
heterocycloalkyl; preferably hydrogen or lower alkyl. w is from 0 to about 4, preferably 0



2 2 SEP 2003 WO 00l 51975 PCTI I TS00/ 05162 -28 autoi munity, traunms,

bi omechani cal causes, |ifestyle [e.g. obesity] or by so ot her_ cause;

The MP as part of the observable manifestation of the dinge?a§'ép CUERT sorder
That is, tRe dsgease or disorder is neasurable in ternms pértbiRokfsr eased MP
activity. Froma s clinical standpoint, unwanted or el evated MP |l evels

i ndi cate the disease, however, MP3:. need not be the "hal | mark" of the

di sease or disorder; or 3. The unwanted or el evated MP activity is part of
the bi ocheurilc BacloR* ged Rijlinnderasicaticseltiat fror syirigsn, akkyh elkatybslywlt he di sease
or disord C rrupts the
cascade, Q,rr}g lite%ﬁgsamgg%{t%gm éyﬂom%“ }me}olcﬁ%f%%mcgﬁ%%ﬂl g’ﬁ%@’n grldel s used
herei n t o a®Ay nreferebly aach R hidmem anddbadhrR S isrindepandendy hedregsnpolener of t he

pr esent Irm@mtmpscm&ag@}ﬁ@éov%q'b&%ﬁ&ﬁ @éSOCI alsd d!{fo‘iﬂfkmﬂmm ggh or elevated
I\/Pact|V|tI¥R i.an su41ect pr ef er ab| 'I;us the term

t r eat nent |CP{E’P uﬂé@mbléf%\?eﬂ’er 'gsoa‘m MP- rredFQ)]éﬁJg drlﬁ%a’saéd RE(Bkcur r i ng in a
gam’ral paﬁesrb GtekeadblyyMuwhen. & hefroxnortoe. RSis pﬂ@c&a&m&ﬁ&og@ ﬂﬁ}i] Luufehy]g_ L he )

| sease, ot | nos W, I IS Ibiting the
MP- nedi at e ?'Seége h%na%r %"rf?aiv a?‘g ’r YL ﬂ?’ t eéer?cl’f%"?\)ﬁﬂnﬁ at ed
di sease. |n&eksl Réiss prh@rahiutlckmdslkyifor tilgk ”brsesen{CR“i’W%pR‘i‘ .0 isaffcen dltcr ected to

preventing,di sea a iated mith. un cti,vit

under st ood* ¢ Hat egeéaﬁ p?‘%{?‘ t'andg%eés WS?peVRﬁ[Y E?th%% b dro %ehSease state
be conpé etaélby '&ﬂlhmﬁretlledyl (rﬁebctdmtﬂsfl aetervarii, oytclvaliod| hetgocatienlil, dkloganar y. }

Rat her, t gf.e abjlity of the
ski | | ed arl%l sa Jrg’ldé ’{’]' i %B/ox Ip%}/e%gﬁ' ‘{A%a{{ |lssﬁ}§ﬂé Er@l taFheRt gg MP-r el at ed
di sorders, méqwerkﬁelntlryalnyde ori lswra?elbﬁ)n RS is tsplectadofqo bydiesenf alk%eallfmﬂsent

i nvention JiRy06Aen, meﬂe@alk;aoha@ama?t a9, hétagargl §y@1%§lﬁy1 aﬁhﬁet&%mo@ﬁﬁs not inply

that the di sease gtate be co avmﬁg For exanpl e, osteoarthritis
(0A) is theelspey Rco‘ﬁﬁ’ﬁfﬁ’ ar“ﬁ’lljé‘iﬂ?ﬂt él“H@‘ft’cYQV WA RS etoggthen with Hhe 2jog M changes
r adi ol ogi c®hitly thehe ire Gbriibd, qaom 0) Warodpnmupk@smmarhe&ﬁocyaarrﬁxgeéntaa@@g 25 Fife,

I\R/Egl cal/ Suggrtéa?bifﬁ%%@ ﬁ%t%%%(}f%b bojﬂép%%e@}% \573(9 ﬁd < %%ggﬂ:l;eﬁgdand
H. J. Manki AlteEhgwvsly, ril’“l@d RY, (019182 With the amyvnwhicistheyf agbvmdect htam to for eases t he

i nci dence pf op%xa'll? stEtﬁHg@ﬁétc?oc&mc%ﬁé[céﬁtaxrﬁr@q:rdn% fols (pr%?é'fﬁhpﬂa&r 6) SRy al of the
meni scus fol 'ow ng_knee | njk %él ncreases the risk of radiogfaphical I y

det ect abl e° di’{“‘%i‘r}d"?léﬁr%fefﬁl?‘% redelee¥ofi-th tine. 30 Roos, H et al. "Knee
Clsteoarthr ter l\fpnl sectony Preval ence of Radi ographl c Changes After
Twent y-"dne earé—%ﬁﬁ‘ﬁyﬁ%&%th Mat ched Controls.”™ Arthritis Rheum, Vol.
41, pp 687- 693; THeeowpouhtisaf tha hnventigs taadapieparédiusisg o fartetye! Hoesdudd. t er Inj ury to
the Anteri or Crﬂfé's?ahﬁghia&ﬁé]?ﬁkkdﬁl re%ﬁ'g%léém JEH&% okﬂlfellﬂ@maﬁ afimddT® and Age.”
Osteoarthritis Carti §) % Thus, this patient
popul at i on™eés BydeREn meglafis'aoraaﬁﬂcomnﬁzm%zpvazle@e me@brls PO PETRS0/ 05162 - 29
coul d recehndeRABBANH T lFallowitip geﬁeraarﬁamﬁ@uﬁﬁle@fmm guESIBBd tol ilkaRt i on before

progreSS|o of the disease. rogre I n_suc ndi vi dual s
bourd b3+ B dvelPaatertgy et R penreSirek A tet 1l e ovent y

t hr oughout tltetvmdy@dgpectﬂ'bﬁjs@ Fdringla dlicerrouutpdat {Toat i ffor Mesnpde B ésBargule i) var i ous
Lissues ar Godf P Roy SRt ild g:mJeom&as?%@ 1 RRYC Spodt oAnBUATR! Gaiodd1he

di stribution of opr ot eases I'i cate breakdown of tissues in

t he j oi nt s Cc@PoHRss Ofﬁépfﬁfﬁ*én‘%tmt“ﬁ@ Sé‘if%"fIWPEEFFP’bWIb’Pe‘%t al | oprot eases found in
ot her tissues. Though not essential for activity or efficacy, certain

di seases, disorders, and unwanted SgieeLi ons preferably are treated with
conpounds that act on specific MPs found in the affected tissues or regions
of the body. For exanple, a conpound which displays a higher degree of 10
affinity and inhibition for an MP found in the joints (e.g, chondrocytes)
woul d be preferred for treatnent of a disease, disorder, or unwanted
condition found there than other conpounds which are | ess specific. In
addition, certain inhibitors are nore bioavailable to certain tissues than
ot hers. Choosing an MP inhibitor which is nore bioavailable to a certain

ti ssue and which acts on 15 the specific MPs found in that tissue, provides
for specific treatnent of the disease,



di sorder, or unwanted condition. For exanple, conpounds of this invention
vary in their ability to penetrate into the central nervg§§ %ystenl Thus,
conpounds may be selected to produce effects nediated th ¥PS found
speci fi cal kyo @puhgsde the central nervous system . 20 Det msﬂ@g,sh@n of the
specificity of an inhibitor of a specific MPis wthin the skill of the
artisan in that field. Appropriatesassay conditions can be found in the
literature. Specifically) assays are known for stronelysin and col | agenase.
For exanple, U.S. Pat. No. 4,743,587 references tfie p?ﬁcedure of Cawst on,
et al., Anal Biochem (1979) 99: 340-345. See al so niAht , &G et al., "A
Novel Counarig-Labkel | ed Peptide fes Sensitive "8 Coltinuous MsBays of the
Matrix Metal ljppr qieases”, FEB3 Legkjers, ~ol”. 296, Sipp: 6 (1992). The
use of a s heti c sUDSTT aMe T n~@n assaxIEEAdescrlbed by Weingarten, H, et

al ., Biochem Riwphv Res Comm (19 1187 Anx “standard net hod for

anal yzi ng the breakdown of structural proteinsgl an, of course, be

used. The aBi¥ ity of conpounds'®f the invention to i hLQLI net al | opr ot ease
0

activity can, of course, be tested in 30 the assays ™ the
literature) or variations thereof. Isolated netal Hbrotease enzynes can be
used to confirmthe inhibiting activity of the inventign conpounds, or
crude extracts which contain the range of enzynes capall e of tissue

breakdown can be used. The wnds of this invention enal so useful for
prophyl actic or acute tr\xe . They are adm ni ster%j | y ‘way the
skilled artisan in t T]el of nmedicine or zs p co y woul d desire.

It is imediately a to the skitkred—arti san tﬁzznpreferred 2 2 SEP
2003 WO 00/ 51975 PBT/ U 0/05162 -30 routes of @em niStration will depend

upon the disease stage Feated and the dosag f asen. Preferred
routes for systemc adnlnlstratlon i ncl ude adni ni Stration perorally or

parenterally. the Skl artisa iate the
advant age of a mvgre?l b ifhgiegs ﬁé ﬂﬁpﬁteﬁﬁfﬁﬁt?}?nﬁeflécﬁa?%g?ffg{)rﬁ‘gg%{?fect ed area
for many diacesasly maéabﬂedemsvps ard emvated ed varonsliatkeghsandFdkyngheaetiplle, it may
be advapt agepiifel Qucﬂflg‘s'i‘b el ﬁésc ed uplﬁtpz'héa%nsb.ﬂ) ﬁ?é&t by (%22 1636 % of the

di sease, di sorder, unwant e tion suc area a ected by
surgical t ?%%mhar@élkygcs carpthef) *eypfwém {pstiosaliapd ysing ansb@frthn wefhqds kgown tpopi cal to

the skin), aikant Gkin@Phhdé a&%@a&%m%%@%@ﬁ@k o!f BebhGAdiétRES Ond Grdf@feause the
ounds _of the invention are useful

remodel ing_o e in e

in prevent f“ﬁ%‘ %‘?‘gg‘%ﬂﬁ éwgmﬁb%%eé’ﬁ%cﬁﬁ fo If"i"” eMPBIRRY | SIPRRISGIHE ﬁg"t over time
pr ost heses | oosémthdpectemed pacess intlydearbdt imayt lrréisd ot metal datatyizédesoupioge | nj ury,
thus degancifig.d &0 AGRER e dEiEs REGH Wtk oihhk @C\?H@{%geoéf (G haREQSt heses

i ncludes those such as in, joint replacenents or exa hi p, knee and
shoul der r &PidhciBriudes aromgiint sl e tiag s““gis’nc‘? utithgs dté?&ruw@mm% bri dges
and prost hegssuggcured to the maxilla and/or nmandi ble. MPs are al so active
in renodeling o t he, cardj.ovascul ar s 0 i.n congestive
heart failure). <1mﬂggﬁgggﬂw %dﬁ@??%ﬁx h%gk%ﬁ%°bfﬁ?%g fgg§g=§m gi opl asty
has a hi gh@epréthaed i tieotaeylatbomingt reetimdé avell imewnr attiee ¢killed laosar eSwher tine) is
that MP . ac | at may be
recogni zedtpt)o\&!zs'ts o 1%0\%94 toqlg(‘%lgsnaeﬂ‘rd QEm esc’ﬁk&}{grﬁﬁgeés%}r\g% %gpﬁggrhgnﬁgy\%f t he
vessel . Th agnqeég‘tfpmc?r ot OWlfaWIQFF syph phSTerfigpieied IngigBemeyle hihgse Yl at ed

car di onyopajdayeriva@ig @asltaﬁmbéﬂ@meh fuf’x&lohél{zﬁd %sﬁg kafsn %ﬁdn@ﬁe@ﬁas%f d&lr&ﬂue rupture,
cnronjc opstructlti v ase,

reperfusion inj

angi opl asty resﬁ%%ﬁ?ﬁ’E%W&rgﬁ????“%ﬁéﬂ?@%ﬂ?%ﬁﬁ”F%ﬁ?gﬁs§t?‘%ﬁm? 'm success
of any ot hes#pohifiedtore adid orareatnday:titesia hdrexal awemt to give htdsexbhic a28. . I n skin care,
MPs are inplicated in the renodeling or "turnover" of skin) As a resul t,
the reg®l ati on of MPs inproves treatnihemegd skin conditions including but
not limted to, winkle repair, regulation and prevention and repair of

ul traviolet induced skin damage. Such a treatnent includes prophylactic
treatment or treatnment before the physiol ogical manifestations are obvious.
For exanple, the MP may be applied as a pre so exposure treatnent to
prevent ul taviol et damage and/or during or after exposure to prevent or

m ni mze post-exposure damage. In addition, MPs are inplicated in skin

di sorders and di seases related to abnormal tissues that result from
abnormal turnover, which includes netalloprotease activity, such as

epi derrnol ysis bullosa, psoriasis, scleroderma and atopic dermatitis. The
conpounds of the invention are also useful for treating the consequences of
3s "normal" injury to the skin including scarring or "contraction" of

ti ssue, for exanple, 2 2 SEP 2003




WO 001 51975 PCT/ US00/ 05162 -31 following burns. MP inhibition is also
useful in surgical procedures involving the skin for prevention of

scarring, and pronotion of normal tissue grow h includi ng@nSEU@MWI
applrcatrons as |inb reattachnent and refractory surgery y | aser
or incisionY® %WH*2ddi tion, MPs are related to disorders H%ﬁ?ﬁ%aﬁg6$rregular
renodel i ng of other 5 tissues, such, as bone, for exanple, in otosclerosis
and/ or osteoporosis, or for specific organs, such as in liver cirrhosis and
fibrotic lung dirgease. Sinmilarly iRdjseases such as_mul tiplesclerosis,
MPs may be |nvoIveEQ%; the_r;regular nDdelrng of bl oGttobPsi arrier and/ or

nmyel i n sheat hs of rvous_tissue. Thu %gulatrng MP acti wty may be used
as a strategy in tyeai ngfbprevenrrng, nd_coptrollrng Sqch Yi seases. 10
MPs are al so thought to be involved it nmany infectionssdi 210
cytonegal ovirus [CW]; retinitis; HV, and the resulting syndrone, AlDS.
MPs may al so be involved in extra vascul ari zati on where surroundi ng tissue
needs to be broken domm Iom1nem1b|ood esgel s such as in angiofibroma
and hemangi oma. Si nge\ reak down th acel lular magrix, it is

cont enpl at ed t hat hﬁ itors of 15 Tﬁéées- Y nes canhbe used as birth
control agents, f exanple in preve trqh ovul ati on, iR preventrng

penetration of the sperminto and Throygh the extracel | :mlieu of the
ovum inplantation o Rertilized ov R N prevegt ng_sperm
mat uration. In addf®tion they are al s¥f contenpl ated to be us Rin

preventing or strthpppd&giemzemamm&asl sdptivly radtehiatl @l dviigbl. m A0thInmeiembARs ar e
K o L K S v S o S
wher e i nfl camoras.i dinclgophibrcenparinenef thip epaxuie n‘gth ailerflsrl dithier ongjeobloiee bs Wélkease,

Crohn' s di 588%€ andbiRidad bohgomRk ok infhe szencmﬁ@tétsersarkyﬂlameﬁﬁl &?i | his, asthma
or related |ung disease, rheumatoid arthritis, ggut and Reifer's Syndrone.

25 Were altbTHR ﬁ‘i“?‘W‘f%‘”‘E‘N&S satrles gridifeconipabe JefFroseRaup Fr‘rPB’r]Fé ¥esponse

of ten tri ggedliSmblh engerCapbkds fea @aildr vhadingr andagibfalicsOdan Ot udPw defivdtiteat i ng such
aut oi mmune grggég%%ghrs a useful treatnent strategy. Thus MP inhibitors can
be used for™f eating &Xsorders i ncl udi ng, lupus erythmatosis, ankyl osing
spondylitis, andieaia@ememmﬁwérekmd%}'lt group Sorfdt i withs an haimj geicef faachs of

aut oi mmyne JcEB%'{ Bed B idg toa GUAGL PRl ARoRE pREJISS u?b%dﬁl‘gnéjMu'sQB’éu medi at ed
by MPs, here inhibitor therapy is effective as wel for exanple, in

aut oi mune- PrETAPYith Mdrlnie tq roddollowsd %éﬁcf’mﬁ?ﬁ“‘%fvﬁlepydﬂzm"é‘i $I¥€ di seases
| end t hensethy & dnine42e.S type of ther apy, including pul nonary disease,

bronchitis, enphysenma i C sis,,acute respir o]y S syndrone
(especially t her%m@f’ uﬂdg a és ]lrr“écgtpo(r)lnsetral)c"“,l b @ccessedéﬁf fgrsc‘)to %%818% @‘%5"?@

PCT/ US00/ 054n§g2e. - B2 rWﬁélrne sWfganzideecan thoh be trtbet manipulated tngiesinpredobrienkdown of
tissue hy expoenqys F%Qﬂ?ttﬁrthpﬁ?e%@ng p%ereﬁxG\@@ErQQhé’YeguﬂmE/Frdnﬂp laRbiicPr s For
exanple, they are effective as rattle snake bite antid

anti - vessi cEReBrmadio the eabpar 2aiddengiite of Araigrmiveny offhe YEbFPERATEHRd shock.

I n addi t i onmethfiR yncRIdfg Wed dxidafich tapké $ol asitics (e.g., in nmalaria) and
antiinfectives. For s exanple, they are thought to be useful in treating or
preventing viral infection, includingSthemedti on which would result in
herpes, "cold" (e.g., rhinoviral infection), neningitis, hepatitis, HYV
infection and AIDS. MP inhibitors are also thought to be useful in treating
Al zhei ner' s di sease, anyotrophic lateral sclerosis (ALS), nuscul ar
dystrophy, conplications resulting fromor arising out of diabetes,
especially those involving loss of tissue viability, coagulation, Gaft vs.
Host di sease, |eukem a, cachexia, anorexia, proteinuria, and perhaps

regul ation of hair growh. For sonme diseases, conditions or disorders M
inhibition is contenplated to be a preferred nethod of treatnent. Such

di seases, conditions or disorders include, arthritis 15 (including
osteoarthritis and rheumatoid arthritis), cancer (especially the prevention
or arrest of tunmor growh and netastasis), ocular disorders (especially
corneal ulceration, |ack of corneal healing, macul ar degeneration) and
pterygium, and gum di sease (especially periodontal disease, and
gingivitis) Conpounds preferred for, but not limted to, the treatnent of
arthritis (including 20 osteoarthritis and rheunatoid arthritis) are those
conpounds that are selective for the matrix netal |l oproteases and the
disintegrin netall oproteases. Conpounds preferred for, but not limted to,
the treatnment of cancer (especially the prevention or arrest of tunor
grow h and netastasis) are those conpounds that preferentially inhibit
gelatrnases or type IV collagenases 25 Cbnpounds preferred for) but not

T T M o, o, I I Y B ) R 1



The conpositions of the invention conprise: (a) a safe and effective anount
of a conpound of the invention; and 35 (b) a pharnaceutically-acceptable
carrier. 2 2 SEP 2003 V1!0O 00/51975 PCT/ US00/ 05162 - 38 2ASERIi2M8ussed
above, nunerous di seases are known to be nedi ated by exg desired
met al | oprgltoeoﬁéﬁ’ Acti Vi ty. These include tunor netastasis 8F/§%°%\%’§$t hritis,
rheumatoid arthritis, skin inflaggation, ulcerations, particularly of the
cornea, reaction to infection, periodontitis and the like. Thus, the
conpounds of the i tion are useful _in 5 therapy with regard to
conditions involving this unwanted ac ity. The invention conpounds can

t herefore be for ated®f*nt o phar maceu I CagyeCONpPOSi tions for use in
treatment or prophyl akis of these coldityons. Standar@ pharnmaceuti cal
formnul ation temlmrin éués are used, sch\aéNthose di sclg,EQci/uH; Rem ngton's
Phar maceut i cal ScPBnces, Merck—PubMeoS hi 1g Conpany; B&stof, Pa., |atest
edition. A "safe and effectlve anount "Aqf a Fornul a (| onpound i s an
anount that is effgctive, to inhibit 2ﬁ\;ft&\oprot easeé‘z{aﬁ\cﬁe\si te(s) of
activity, in an i preferably a nafmal Rnor e pref e83dbl y "® human

subj ect, wi thout uRtue agverse side effects (such as toxicity, irritation,
or allergic respeRsey)H, commensurate with a reasonabl e benefl t/risk ratio
when used in the-=nagnexewf this invention. The specific "safe and 15
effective amount™ will, obviously, vary with such factors as the particul ar
condition bein Ig“&:ﬁreated t he physical condition of the patient) the
duration of trRuseephilic additions g EI}F anigr eengrtet fommmiph agid prrdgnsste §34) | t he
speci fi c thesageusiosleophites beh dsSEIW, ard Heelldabin MEthe Nt gy@stingtalhoacibubi [ 1ty of
compost 11 Pt eSS Bl R0 2088 L REFRBALRRLET | Ol of

conpositi on ohposi tions of
the subj edt Withamst Pereaneon ritress.nNew ods 188%ut Thesel ¢ep-thenc g fumptionalized ri er . The

term " phapipaggtd ﬁ@%yne%&%a@m&t f&ﬁJaFd R describtd abveth LakSdk A valiANS One or
nore conpatible solid or liquid filler diluents or encapsul ati'ng substances

whi ch ar e°§?9F¥’&‘B‘F%W1F‘8tfa]éﬂﬁl?‘hﬁ’§ﬁ‘i°at‘?f(S}HS ‘PYF“H‘PT‘ aninmal , preferably a mammal,
nore preferably a human. The term"” E%gﬁatl bl e", as used herein, neans that
the 25 conponents of the conpositio capabl e of being commngled with

t he subject conpound{ arﬁbr“vmth each other, in a manner od hat there is
no interaction whic Hd substantiglly aceduce t he ptgi/ eutical efficacy
of the conpositi og under ordinary usj%?/ gations. HO

Phar maceutical ly

i ?:eptabl e—€ar#i e of—cowr se, be _%)f sufficiently
hi gh purity and su\f/ﬁ}c/lg?tly | ow t/g’;/\ty to render thegi sw,table for
admi ni stration taofheZAntmal , 30%pref%erably a nmamal , re preferably a

human peing treatgd Some exarrpl es o§4csubst ances whi Ay serve as
pharmaceutical | y-acceptabl e carriers or conponents thereof are sugars, such

as |actose, gl ll"ﬁ@c%i%rs%@@lly‘%"&l"c&x%&an@b@cr Gh&sh caﬁUEEbuﬁl%d £RbRing tlkeln and pot at o
starch; cellul ose and its derivatives, such as sodi um carboxynet hyl

cel | ul ose MeoRs P 2ive psiess o Sme S4gn WWhep freaid vt v eayivalents,of seneddseis Mgacant h:
mal t; 35 @edsaiké bf cefrﬁin(htdeﬁt@tlelodelitmb I‘agﬁﬁrﬁus‘n asSBET) thle foRaulésCundérgdlaand

magnesi _u arat e P 20
PO Ustto) a3 riasBah f 8 Siihq BILor opsfa Fhich &8 oo™ B PRIET o 011
sesane oi laccopdifigite kndvin m%hndﬂardlthcnamdcd)forwam twgmﬂw ovagiety s cgmgoynds uc h as

propyl ene iR with M@&Bﬁéb@m:ﬁWeQﬁ&xQéynte&Bﬁ% T9@§)a and pol yethyl ene glycol;
al gi nic acid; errul Si f| ers, such as Tweens; ‘wetting agents, such sodium

lauryl sul f at e YaBPROf FRFPAYWA beﬁf"&(ﬂ&dl‘ﬁ‘t@;S‘é[’g‘é‘nff‘sél“’“t‘éfﬁ’igé‘t‘i %da%gents

st abi | i zerdftheschames sbuvedant s; preservatives; pyrogen-free water; isotonic
sal i ne’zo and ph(ftsig ogmzeldfﬂfua? rtt fg%lre crab?ent% use a protecting group for any reactive

functionality such as a carboxyl, hydroxyl and the like, during the formation of the

sultamester. This is standard practice, well within the normal practice of the skilled artisan.



The choi ce of a pharmaceutically-acceptable carrier to be used in
conjunction with the subject conpound is basically determ ned by the way
the conpound is to be administered. If the subject conp@h@EPs20b be
injected, the preferred pharmaceutical | yacceptable carri i rile,
physi ol ogl‘X‘aP gg{l ne, wth bl ood-conpati bl e suspendi ng 5’33(1‘{33“’@%@ pH of

whi ch has been adjusted to about f. 4. In particular,

pharmaceutical | y-acceptable carriers for systemc admi ni stration include
sugars, star chiisthe sihd sthehmee wheleR iid adkofPbr aligithiv,alse, cofdeandnﬁQxb&b)lyl’hr tal c,
calciuml ulfate veget a I nthetic ail al ginic acid,
phosphat e uf(‘T0 usng it Ea%rf]v§5)fr8mq+ El?al ‘é"}“ Om% % SHire? Stﬁ’?larne ean'sq%mﬁyrogen free
wat er. Pr efeedued Bbatt etiabr"Slepoge giditterst Mhmt%&-ﬂiﬂdn i ncl ude propyl ene
glycol, ethyl gh&atgys npa)_(/rbE Qdrlel YRoresSd HARGE des@c'a%ro?lﬁéam Qliled algf €rably, the

pharmaceutical | y-acceptable carrier, 1n _conpositions for parenteral
adni ni st r atifl &o8nizs rﬁli?rnl%e@s &hoige of epctantin SAVERIO G (FIREIE YIS ISGP TRpAEARt ot g
conposi t i aBmpatient TiA Eang GRSl ispilisesif n&unﬁmatwaﬂtdpamalaaﬁdxﬂ&ef ecakly provided

in unit dosa}%e r ?ﬁlﬂ&jar&an Qaenrtteullkga aneg%cw CP&O%%?&SUC%? émda%ceaofcorrpOSI tion

of this inVention con ning an amoun onpound that is
sui t abl e ftheschahebpliose.r ati on to an ani mal , preferably a manmmal , nore
preferably a hypgRecsshRie® fas i amed%hﬂahﬁ Ot oft ﬁenmrycgn&%g medi cal
practice. These conpositions preferably contain fr bout 25 ny
(milli gt anfeyy 0¥ sapdsir maniylationg of orgsnic cﬁmequeésawﬂyutffwﬁf diFreunn thef itdf t 0 about

500 ng, ok KePivehis iRRbdpe hidRcaRASthe bRilléDarfisan ARAHY oaQﬁlzhmmpmfat@s Formula (1)
conmpound. ,The copposjitions o ntio a vari ety of

this e
ool Thdh SRFREr oot BapEjimiieh Ty et Of SFOUPD ORRPRE ACHT toul o or
par ent er al coBespamiingn rls¢holi iogidatioide p& mdilmvgrlsupmh theh ekqaaatylam anromatict e Of
adm ni st raéubé?lﬂmgﬁss'ﬂoﬁxd eleéuo\(,ﬁlh& %X m::leﬁﬁﬂ{cmﬁﬁi‘fﬁdéﬁ@rls,l Béstgr?ffc%hatﬁlde carriers

wel | -lazown 1 n_the art be ed ese inc e soll liquid fillers,
di | uent's, FHREYEiGFEE th‘%‘ﬂ‘tcf 56%‘“%1?& qf\taese; ganipudationggfe é‘ﬁ&‘&ffé‘dl‘ &y subst ances.

Opti onal pleas rsageud iM=adh, VA cﬁﬁfcew@rgm@ecmeahmnwﬂdpﬁ Céel watedunddbrigch do not
substanti a A erfe wi.t hy,th of the.as Fornmula (1)
conpound. %%—ﬁn@fﬁmg&n%% 53 era‘%gmymesg{h%%ﬁ% alnésnawﬂetoﬁ t he 2 2 SEP
203 WD o0l 519751119@11@3@(3&0@1_1620 tez‘ﬁlyﬁmrcmﬂt@th(tlcyrtwomumdrqhsstsmﬁcd cient to
provide a ppagkd aadherg;uemaw YeaG¥fve FRLRRAIRY o (i BT £hdi@l Qo uni t dose
of the Fornul a ound

echni ques and conpositions f maki ng dosage
forms weef thps Mldmsenweﬂmeélecﬁdet%c%mﬁ AYEGTtincspsing ghegiald pf @edeaptﬁmt he

fol | ow ng OféBheRIRE art@alalltlhﬂﬁ@&ﬁt?@:h@-b@ﬁbsb&ac&&ﬁﬁ%ﬁﬂﬁl@mbl@is@d Aelddheern 5

Phar ITB.CEUtI 1o anker edi t 1979);
Li eber man &pped $he “eé rﬁﬁcclgrbstl eSF I%150<'Ii$ee or m%ﬁﬁgfme amfafggl 3welgnd Ansel ,

| ntroduct i within thefkepe wﬁﬁeublltﬂeﬂﬂlsms’éxaamﬁepma@@fEmetmmm“(a!}%@)m bs/ari ous oral
dosage for mﬁn&ﬁpeﬁﬁpHW’(}réeﬂg M@Mﬂﬁm 3t bl shiso capsul es,
Thése ora

granul es and, bul k powders. orns conprise a safe and effective
anmount , % us Beifs uedps S‘ia’élaé atarigls Withsusgetivesideshainsare preferaply iackedga prevesiés t o about
50% of t hendesifedsii@refdtipnsconmpound. Tabl et's can be corrpressed t abl et
triturates, enteric-coate '

nul ti pl e- conpre eé’ﬁ',np"“B%i gﬂﬁl"h ‘%‘“.“%E}i"é B Oﬁd%)l’e &“Fl cﬁ’?terga‘ﬁ‘fgres%l | uent s,

di si nt egr akhyaagéatisly medawrdnn gpiéegeinenser, iitledmy dissterepgenars, enfitiomenduci ng
agents, andyvdrgldilen GordWeiticby drfl Wain®hdleriflO SARG S P k8Pents G ki Grepgitieous 15
solutlons ermul si ons, suspensi ons, sol utions and/or suspensions

reconst ot ubeth SteregitPRLHh 9"eP‘¥ﬂe PRiisa egmersy g hging Sliesterremest Rk RSB %r epar at i ons
reconstit ubfg (b reemRihiRiiesS SRE the camgohRs, ofmnh\ammnnlga}smdt abkRemsiol vent s,
DA e TR Y Gy B ey SYRR A BAR RN B Gyl orsveet eners,
mel ting agen’t{ YorT ng eht 78R T avEr | ?1 Ao} ’

phar maceut |St9abisgmm: eeptlabseearetad g kgewnt a‘zsthedsf GFlCht hse cpraépahtsatdlmai of unit
dosage f or RErof@borfl Ahdthe @AM Ni stration are well-known in the art. Tablets
typically conprise conventional pharnaceutically-conpatible adjuvants as
inert diluents, such as cal cium carbonate, sodi um carbonate, mannitol,

| act ose and ceIIquse; bi nders such as starch, gelatin and sucrose;

di sintegrants such as starch, alginic acid and croscarnel ose; |ubricants
such as as magnesium stearate, stearic acid and talc. didants such as
silicon dioxide can be used to inprove flow characteristics of the powder
m xture. Coloring agents, such as the FD&C dyes, can be added for
appearance. Sweeteners and flavoring agents, such as aspartane, saccharin,
ment hol , peppermnt, and fruit flavors, are useful adjuvants for chewable
tablets. Capsules typically conprise one or nore solid diluents disclosed
above The selectlon of so carrler conponents depends on secondary

o M o, T




Z 2 S E P 2009 WO 00/ S1975 PCT' / USO0/ 051 62 -36 enul sions and suspensi ons

i ncl ude et hanol, glycerol, propylene glycol, polyethylene glycol, liquid
sucrose, sorbitol and water. For a suspension, typical ] d2W§ agents

i ncl ude nethyl cellul ose, sodium carboxynethyl cellul ose, Avicel" RC 591,
tragacantﬁ”%ﬁﬂﬂgﬁhlun1a|g|nate typical wetting agents PSe{USM¥Si€cithin and
pol ysorbate 80; and typical s pregervatives include nethyl paraben and

sodi um benzoate. Peroral |iquid conpositions nay al so contain one or nore

C 8 nmpone g ts hs uch aﬁltﬁﬁ\ﬁels%&l’gﬁzedfthaa‘gﬁé bﬁigalagﬂig; , Snchiathg Cd&ds@ieaﬂér&nailh S gl osed
above. Suc ositions o be coate conpventio t hods,
typically® “??f“n%l—f“ ?‘terﬁlﬁ%'erd a#‘f’d’éﬁatw @5@&‘?8@"9’ Vﬁ%ﬁ‘ ﬂ'ﬁ’i ?ﬁﬁ “g\‘?j Bj ect
conmpound idiscloghgas gthining thlamvgmsm rahEméresidemil miktogds disaps¢dn@ isvdlaatlni ty of t he
desired tqgl &%llatélplala 6th ! Pfeal o Mxéﬂjhx%}atst’e@&ﬁeé I %l ﬁl&?%rdes' red

acti on. Suc osage orns typica I'nc but are not d to, one or
nmor e ofs caferagiseaes wbstielly freofihe %tbfé aregistlospd mﬁl%émd&ﬁ welpht hal at e,

hydr oxypr qpy! thyl cellul ose phthalate, ethyl cellulose, Eudragit"”
coat i ngs, I x@%ef | lac. Conpositi ons of the subject invention may

arta i ng syt SIRoRtrTG M SRR L et ot Rasio e der BEbl § ngual
buccal ancbxm@sléullard@mg‘ehlﬂmomnse&mhce&@ﬂmms agehgly¢opretegral Ihlyibitoesgdr i se one or

nore of sqhdiflofrofehded BE uRHPRLRNGE SisSkks I@au@&l ﬁ%gt%fsﬂ SohdbtRbowd i manni tol ;
and binders such as acacia, mcrocrystalline cellul dose, carboxymethyl

cel | ul d5e SHFProisinT B8 §BPBRITInsEbess profeias and BlySeproteips sy 3R &nportapt FlGiR Nt s,

sweet ener smaigtshiag arets&:. @Eﬂcl, fokilRnhs sttty fof siveaé innge BOiyagrR] MPsuscl osed above
may al so blgtheq mvgi dn{1 K n%% |t|ons of this invention can al so be

adni ni st er' 8§ opl"EarTYy" ¥ rerg "®t, e.g., by the direct laying on or
spreadi ng of the acmsqbtoei' this @ctivisn M!Psehaeepb@arsaidilto be aatipé frhményadisotdessue of t he
subj ect,  of,dihANSHE HB!( Wordhk o of ﬂ@shgshn 1ud§{é%3m91w§§ea§es Qfegent@Rlcude, for
exanpl e, |otions, creans sol utions, an hese topical 25
conposi't | ofiEasss Spdy s rritiso mltiple é°1§°§sa¥‘@ then ke pRdcmetpsiasis RENPREIY fsual |y at

| east aboudissits ilz%e aﬂgk P B fréicabiing of fisies aldding ddibodigbR) fibr§tRddisedse,t he Formul a
() corrpoundm Sg | e clarrl S fkor topi cal administration preferably
remain in prac enrant R 8o ot i nuous film and resist being removed
by perspirati oril”heucom}rmedssaf@nptesrnvmeeuon IGvaetop tréay diseries, digeasds@nd/ors organic in
nature andurﬁ;%ﬂt@&’-’éo‘ﬂdx%nsm}éh%cﬁa‘ra%féﬁieﬁ%‘y"'m%anéh S YRR Y VIR Bort he Fornmul a
(1) compound. The carrier I ncl ude armaceuti cal | yaccCept abl e

enl | | eht seX@plg) ths omgpunds %aﬁp?:‘!é%tf’ﬂ&‘b&@@’ﬁt‘@‘c hsol vents and the like. V.

Met hods of Adimi debteol drabt@al prbRinG (1.6 brofeihs achdl Qndditaly itd@s seflijoas of treating
or preventing d| Lsqrders associ ated with excess or undesired netall oprotease
activity in a KORGRor ot her 35 ani nal subj ect, by adm nistering a safe and
ef f ecti ve amduninterifre in iMorinpdcellufar yignalipg, Inclygipg HOS3IMPIDaB iy YkEe RET/ US00/ 05162

-3? conpound tOreEtﬁ’dtHn %H@b&?{okxnfﬁoé&ﬁ{g' aﬁ@&%f‘&mnﬁuorﬂ 'u&‘aé &’e%%adﬁ%ﬁ%‘d ated with
excess or undesired netal Iogrot ease_acti vi é%‘% i sorder characterized

by degridati on B FraRfiFsdMoblst BHnd ol Hehwre tEt ¢ 2’(§r229h@°%fﬂ%éF%|°bﬂ are useful
in treating or Wateeent (19g4)ds50370 McSedhas GM, kesl, Hhaxa70 $1999ng38361]j ons of this
i nvention can be.,adm nistered topically or systemcally. Systemc
application i nctddes any nethod of introducing Formula (I) conpound into
the tissues &f ftibtatspipesses. Vhich aperundesired: initieudubject beisp treated) foy exampler eat nent  of
rheumat oi d art hii brlosebses bﬂbérﬁtnﬂ%kn, eEPleAiEAbn add@ﬁeﬁ@cémscu' ar, transdernal,

i ntravenous, int raperl t oneal , subcut aneous, sublingual, rect al, and oral
admi ni s¥r ati on. ATHE FIGYCWU Y "MP related disorder” or "MP relate disease" is one that

involves unwanted or elevated MP activity in the biological manifestation of the discase or
disorder; in the biological cascade leading to the disorder; or as a symptom of the disorder.
This "involvement" of the MP includes:

1. The unwanted or elevated MP activity as a "cause" of the disorder or biological

as manifestation, whether the activity is elevated genetically, by infection, by



10 (1) conpounds of the present invention are preferably adm nistered
orally. The specific dosage of inhibitor to be adm ni steigd, as well as the
duration of treatnment, and whether the treatnment is topi SESr Ug%lstem' c are
i nt er depe he dosage and treatnment reginmen wll upon such
factors a@%%ﬁél s%-ecr fic Formula (I) conpound used, the %ég/ggﬁﬁﬁ@g
indication, the ability of the Fggmula (1) 15 corrpound to reach m ni num

i nhibitory concentrations at the site of the netall oprotease to be

i nhibited, theupewswityl traams,rtidnetiesicdfcaths liSastyleclels. ¢tesiyh oaby wameght ),

conpl i ance w t?h;%gstreat ment regi men, and the presence and severity of any
side effects o e {reatnment pi cal ly, for human adul t (wei ghi ng

appr oxi mat ePy Tho ME 3s@at afby obsqrng%,n@glfqiﬁgmofghcr@eqsg op@gnrder. 3BBYISNY, nore

preferably frame aResdlor Sisdilr sreadiible inl{HRH ofBhe indRERd MPak@HBDEYmfar om about 10
ng to about 1 ni stered per day for

, f. F I [ :
systenic adm r?ﬁ‘é‘rfagfaf“g’ﬁ‘.m’ ?”Lr“‘r’%ungcgﬁérﬂévraé?ggﬁg‘% d{‘c{“faf?etg"e el YSnges are by
way of exanpl eMBmeyd noabecthd thallmelieti off the didewkadrdisordéri @n can be adj ust ed
dependi ng oR t uﬁ\gﬁ&e@r ell‘w)a?rt.lﬁ@ gtﬁﬁﬁﬁs&:aggf 1ﬁ‘e91 %];rg £1%9'cé'f§fmhé% ager_

admi ni stration trea £ord art tls 15 ora

parenteral |y \ﬁbaérqsﬁfsroate&*eﬁ fodhy digease oy digordepin tweipsctikﬂwnon&ﬁéleMPacti ced in
the art, all fREMYi@bdDRIhe Bcadene HubloiroldE gL r ati on nust be sterile.
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a tunor er’as is nerar I nthe arat o0
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sui tabl e fQfided. FECERLBE, déd@ba?thnt&ss(om e&%os@eoxﬁh&; fnld¥RatolopldX didsget i ng |igand
whi ch specifical]y reac %pe mten?g tar et tissue can

be used. N ﬁ%‘ﬂ%1°¥“6f’ aB%Fﬁﬁa}d?"rlﬂﬁmf‘lﬁ' °ﬁ9 ﬁﬂ §9r( FEPRIURYT PO YIRS get i ng

|'i gandzsar émeIRIS KriawshancHistoy sf ndstedirthiits™t hOs@anlesier | didgiogd candf or coupl i ng
to carrier i te Mot d i r escri bed
above. 15 IVll—c‘hc FS cg‘a‘{tu Hgga ﬁen? o%%%vgﬁq%%?ﬁ& 1 GMI ‘§°l %ha“gg{gr ef erred.
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oi nt ment s, g 4b¢ 'Bg‘ PrRyP8s ﬁ't‘ué’ddefcﬁ‘??}e cpo“r Pady i 5 ’&crﬁﬁﬁr‘&iﬂh?“f‘? c pol ymer
shi el dao Thtoosraﬁet iaf| ‘Knea DstadagthritiieA fidn Merisectorag Preatenteact Rhdiogapbic 20

reservoi r éi{ang%?ﬁﬁcrsﬂpeﬁg%é‘%&é ‘t%ln Jré’JVU‘rHﬁrE ;EllCo g&% ﬁfgng.]'f{?ﬁh euftf, SKi D

i nfl anmati on und Pied l'oca an I'i a gel,
paste, salVe %rppcﬁ??ﬁ-tﬁ% Rioos, Het alt“r%maﬂ?%ms o thedmag Aﬁ?rémmé%the lAh@ﬂQro mpound may
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treatnent thus re he nat of the condition and suitable

formul at i crf&&5r Yohy B’é P@c%ﬁedl?%ht Chus, this patignt Fepuiatipn, 15y identifiphle and




25 In all of the foregoing, of course, the conpounds of the invention can
be adm ni stered alone or as m xtures, and the conpositi op9 ‘?@y @grther

i ncl ude additional drugs or excipients as appropriate for t i2 i cation.
Sone of t unds of the invention also inhibit bac '

met al | opr g’?%é@ge@% Some bacterial netall oproteases may bg%ﬁ}é'§[§0/o %a%endent on
t he stereochem stry of the so inhjbitor, whereas substantial differences
are found between diastereoners in their ability to inactivate the

manmal i an cpuldteeasasiminidraton of h cemppaid of the podserd @iventiod yefaa propessicwefl t o

di stingui gﬁ E&Qﬁ? [ b ' e » VII. Preparation
and Use o?ﬂ,ﬂcﬁsﬁs 0 |<sa’ép: ta géﬁg%‘ggglglgﬁg%ﬁé/ugdbgt B%wgggt'i cul arly undesired
| ocati on (e.g. Adwteggoydn mspy BiBs ere petalistibptpd evenly threugheus yhe bady. Jdus ar get ed by
conj ugat i fgk difk@oubeFNIASprakedt iR QarlolViRRlel A8 oftéh Pecificdo thoS thsds. 293 WO

001 51973 PCT/ HJS(gHOZIQOSéGZ -29 t@rgetl ng@lﬂj gacﬂd S eckél c faor a.marker at that
| ocat i on SEEWPG S iiribytion ol motafiorroteases fraplicated n thefreagdown of Bespssinihe| | gand.

Conj ugat i geintxistnotssase @s thiedistribution dfneetadivproteabbscfound\iresthdr tissuess Tabugb di rected to
vari ous Otn%?ésa& iﬁ%{ﬁ’sa%ﬁ\ﬁty% 'efﬁ%ack,acléﬁaigg%éa ?@ﬁx&%{s bR Rk GnBRGREr LT es  of

t hese conpounds. us, In another aspect, e Thvention is s directed to

t he conpourrigably arFeatad|vath composrsds thatpst edpecificddlisi fopnd ippthosffested tiisees e  conj ugat es
ca{l |b|e useg r@gsonafo‘li 5] %My.[] @ég%ﬁﬁle{é)é?ﬁr{ﬁﬁgdpw}ﬁ&}{ BiSMyk ergg}fer a%géegsatfr eflh

met al | oprotease. In anof her ect, the invention is ec o the
compouris e grHEREReT T EONF HGAT Baeinns b oG e RIS ot ¢ he

i nventi on foi mektthont aff o diseate, dizerderpbabhvaptedtoomditnn t foend| thixelthanasthdbe used to

detect the &Eglng;ﬁ e t&latively high levels of nmetalloprotease in vivo or
invitro ccé)]% cul ture.: Sns%l I'tion, the conpounds of Fornmula (1) can be

conj ugated to danrdditionsceipin dhibers aetmorchkioaysidablgfto céraingtissugsrihan piers.i n

I muni zat | GRodthMERInfiiblst Wi RAh&e BBIVa AR 8 caRECslieGA WificH ZBbAOr eact i ve
wi th the conpou t he invention. T%/fptﬁ)? net hods are known
S

nds of . _ al conjugatio
in the ‘arthe T?Fé@‘é Mt fonps inebatyfisguey propid gpectist aﬁ%ﬁmt PFQ?‘arﬁ‘gfe%iﬁd in 15
noni t or i ngdionader, doriagsnteifcoidition] Tbr daarhyle, Sompdusdsi af daninventioncanpia tirgts can al so
be coupl e [k i tium 99 or
130, i R AR SHE e B ECIcRbh M RAR, Tuls iEbRuraPll be KRERVE, |
adni ni st ereduey ety wediajed: Braygh M fond snecificabn onteides thef ceptyal asmownpunt s of
one or norgswmtal |l oproteases in vivo. The ability of the inhibitors to
selectively bind netalloprotease is 20 thus taken advantage of . to map the
di striBution o;b"‘fq’?ég‘%tw@r?g%é@‘“%ﬁtys‘lfla’b?nh‘g?ﬁ%r qééWﬁ’{}‘& S!S (Yvé\tﬁ‘%éli“’s%‘nbe enpl oyed
i n hi st ol o6fl thabrtigph dn @dufis. Aapgofriar dsapebmddionnanki found GO MalKsisrecan be used

in conpetitive i.nmunoassays. .The fol.low ng non-Idmti| s illustrate
e compoustia e TAAFSRNE o Jomsn A SR olbhinpd CXHERES L1 17
Exanpl es - 4.CHh80 taidterPesctharratedern ol 6ystonnt 9l.adnal Bioghemz@ 079 89:24P-3%% and 13C

NVR, el enmegdeakisdN@iti €,G. "&SSE., SReNbved @RGAM-Libbiddapddes RAC EdnditivedS

appropriate. Typically tetrah ofuran (T is distjlled fr odi um and
benz ophénon&HIguf éﬁﬁ‘%"dﬂe&ﬂ?ﬂ%%gﬁ?ﬂ%ﬁﬁ I’@%ﬁ%ﬁ‘ﬁ%?ﬁ’t?éﬁﬁ?ﬁf&?’% and al |
ot her sol v889%. dheuspof céyathed saistrdo intahassapis rdegribeaitbe Wiiraeeen, Ehetavat ogr aphy i s

per f or med ﬁﬂ)cl%lrd E;E&*%IS C{)%Q]C(%$8§ﬁ%9qq§ﬁ118$‘l angﬁmdaﬁrr?éf%gc}bf anélggn sh; Merk)

as approprrate. et Ogr aph ysi's is periorned on
gl ass nounthedreskdowaof gihctyshlpreteing BONPs capEf pawbe, bBaRedr ) Thenabilyy 8fial i zed with
Wor 5% phesifeaim® by e ifvedch & ihﬁibi%&mg}oteeﬁta_ -?; cdd) 8f kst eIt @bbr evi at i ons
are used herein: 35 I\,/bg—l:, met hanol | Et 3N: tf[‘I et hyl am pe
30 the assays found in the literature, or variations thereof, Isolatéd metalloprotease enzymes
can be used to confirm the inhibiting activity of the invention compounds, or crude extracts
which contain the range of enzymes capable of tissue breakdown can be used.
The compounds of this invention are also useful for prophylactic or acute
treatment. They are administered in any way the skilled artisan in the fields of medicine or

35 pharmacology would desire. It is immediately apparent to the skilled artisan that preferred



2 2 s~P 2a4 WO 00151975 -40 Et OAc: ethyl acetate Ph: phenyl DVF:

N, N-d nmet hyl f ormam de DME: di nmet hoxyet hane 5 conc: concentrated DCC.

1, 3- Di cycl ohexyl car bodi i mi de PCTLUS00105162 Et20 di et hyd 2tSiér 208bc:;

t- utyI 0X acac: acetyl acetate dil.: dilute w ,espect to
HOBT: 1- I—éﬁ&g‘gﬁ%nzotrl azole The R groups used to |Ilus:Png{d§lb‘{/(EeJ conpound
exanpl es do not correlate to the jespective R groups used to describe the

various noieties of Formula (1). That is, for exanple, Rl, R2 and R3 used
to descri batekof admisist{atipn iwill depend Spomthe Yis@be ithe béiny eatddand theabiagn and Section

II of the t rj Sy ; es as R,
o, h AP B BL 1 0 Bl SRS g B P o o2
forrrul a aPopygensdrally. Tabl e 1 shows the structure of conpounds made accordi ng

to the descri pr»Oé%ﬂ the SR AR SN &nx%éadﬂ,e famla@dhethamwge asadﬁmlsean \S NH HO W
R3 Table 1 RZ Ex R 1/ CH - H H2~~0~- CH=
oMe- ~ <4- 1 @X&;Hb?\fl%ﬁ?% Gt 19y dnany diseases, disorders, or unwante

conditions. For cxample, it may be advantageous to administer MP inhibitors directly to

the area of the disease, disorder, or unwanted condition such as in the area affected by
surgical trauma (e. g., angioplasty), scarring, burning (e.g., topical to the skin), or for
opthalmic and periodontal indications.

10 Because the remodeling of bone involves MPs, the compounds of the invention are
useful in preventing prosthesis loosening. It is known in the art that over time prostheses
loosen, become painful, and may result in further bone injury, thus demanding replacement.
The need for replacement of such prostheses includes those such as in, joint replacements
(for example hip, knee and shoulder replacements), dental prosthesis, including dentures,

15 bridges and prosthesis secured to the maxilla and/or mandible.

MPs are also active in remodeling of the cardiovascular system (for example, in
congestive heart failure). It has been suggested that one of the reasons angioplasty has a
higher than expected long term failure rate (reclosure over time) is that MP activity is not
desired or is elevated in response to what may be recognized by the body as "injury" to the

20  basement membrane of the vessel. Thus regulation of MP activity in indications such as
dilated cardiomyopathy, congestive heart failure, atherosclerosis, plaque rupture,
reperfusion injury, ischemia, chronic obstructive pulmonary disease, angioplasty restenosis
and aortic aneurysm may increase long term success of any other treatment, or may be a
treatment in itself.

25 In skin care, MPs are implicated in the remodeling or "turnover" of skin. As a
result, the regulation of MPs improves treatment of skin conditions including but not
limited to, wrinkle repair, regulation and prevention and repair of ultraviolet induced skin
damage. Such a treatment includes prophylactic treatment or treatment before the
physiological manifestations are obvious. For example, the MP may be applied as a pre-

30 exposure treatment to prevent ultaviolet damage and/or during or after exposure to prevent
or minimize post-exposure damage. In addition, MPs are implicated in skin disorders and
diseases related to abnormal tissues that result from abnormal turnover, which includes
metalloprotease activity, such as epidermolysis bullosa, psoriasis, scleroderma and atopic
dermatitis. The compounds of the invention are also useful for treating the consequences of

35 “"normal" injury to the skin including scarring or “contraction" of tissue, for example,



~ Z SEP 2003 WD 00151975 PCT/ US00/ 05162 -4l 5 / oMs - CHECH -N -H
Morpholine 6 / | -CHECH -H-H/ \ 7/ ~sSM-CHCH -H-H8/ | ~ -CHCH
“H-H~09/ | o~ Ph -CHECH -H -H 10 / 0 -CH=CH -H -19 D sEp 2003) CH:CH- -H
“HN12 ~ -CHECH -H-Ho” 13/ ° Me -CHCH -H-H/ \ ~/_14 |

-CH=CH -WOWf51975 15 - _CH=CH -H -H 16 / | o~ Ph CH=|\LPCTH’US°|‘-’(°?“? i 2
2 SEP 2000 WO 001 51975 PCT/ usomqg»laz -42 17 / | oMa -CHEN- -H -H ~/ 1g,
~OoM -CHEN- -H-H19/ ~oMe -O°""H-H20/ ~-O -H-H0 21/ o -0- -H-H

N 22/ Ol\/%umﬁng biiths. MR SinibitOVR atsbWBful intburgidaPetocedi@¥d infol¥iighe sidd foHl Exanpl e 1

Preparation

2-{[4' -Fl Br8Y°8“‘(“1 OF 'S5 SRY IPFRREGR 1°F ATFPDNYFYS. B AL SMBRE Y1 PEht - 4 ynoi ¢

aci d 5 a. apphitatiyils as limb reattachment and refractory surgery (whether by laser or incision).

2-{[4" -fluoro- ﬁljad&x 101% I\ﬁQWJeQated Q'o XIE(JI(I UM éh}n’e .rr}gn%eﬁfke&%ggﬁm 4ynoat e:

The starting Met boc-am no- -ynoate 1.26
mvol , pr eBﬁP@dStﬁb aaégra,er ifqs esefarppe, mpfoaq*ﬁé@ﬁrwd@éwtwpomgwr fs%spee%g) i s taken

in 10 ni Ofgarlvbédh adil 1iveeiidiReis Wd #brflicJungldisedse SQRSEHhrly @ s RS Wchiag M xture is
stirred f %rultlpleréglerosxs D}llbs may be involved in the irregular modeling of blood brain barrier

and/or myelin sheaths of nervous tissue. Thus regulating MP activity may be used as a

strategy in treating, preventing, and controlling such diseases.

10 MPs are also thought to be involved in many infections, including cytomegalovirus
[CMVT; retinitis; HIV, and the resulting syndrome, AIDS,

MPs may also be involved in extra vascularization where surrounding tissue needs
to be broken down to allow new blood vessels such as in angiofibroma and hemangioma.
Since MPs break down the extracellular matrix, it is contemplated that inhibitors of

15 these enzymes can be used as birth control agents, for example in preventing ovulation, in
preventing penetration of the sperm into and through the extracellular milieu of the ovum,
implantation of the fertilized ovum and in preventing sperm maturation.

In addition they are also contemplated to be useful in preventing or stopping
premature labor and delivery.

20 Since MPs are implicated in the inflammatory response and in the processing of
cytokines, the compounds are also useful as anti-inflammatories, for use in disease where
inflammation is prevalent including, inflammatory bowe! disease, Crohn's disease,
ulcerative colitis, pancreatitis, diverticulitis, asthma or related lung disease, rheumatoid
arthritis, gout and Reiter's Syndrome.

25 Where autoimmunity is the cause of the disorder, the immune response often
triggers MP and cytokine activity. Regulation of MPs in treating such autoimmune
disorders is a useful treatment strategy. Thus MP inhibitors can be used for treating
disorders including, lupus erythmatosis, ankylosing spondylitis, and autoimmune keratitis.
Sometimes the side effects of autoimmune therapy result in exacerbation of other

30 conditions mediated by MPs, here MP inhibitor therapy is effective as well, for example, in
autoimmune-therapy-induced fibrosis.

In addition, other fibrotic diseases lend themselves to this type of therapy,
including pulmonary disease, bronchitis, emphysema, cystic fibrosis, acute respiratory

distress syndrome (especially the acute phase response).



evaporated to dryness. The resulting solid is taken in 6 nL of CH2A 2 in
the presence of 0.5 nL of Et3N and treated with 2-4'-fl uorobi phenyl sul f onyl
chloride (306 my, 1.13 mmol .) and the resulting m xture 2sSEPt P08 ed at room
terrperatureé rt") for 18 hr and then partitioned betvveg 0}—1&1'6 and Et OAc.
The or ganMPYY¥F i s then washed with brine, dried over %Hé% fitered and
evaporated to give a pale yellow solid which is recrystallized from

Et OAc: Hexanes to give a white solld. 2 2 SEP 21103 VvfO 00151975 -43

PCT/ USO0/ 05162wh&ak N aréidplicited inl thé emisdifey breéﬁﬁwﬂ of 16 b!Mc#:ongdusl') 437. 7

(20, M+ H+ Th 0 eated W th
KOH (250 AEF™: ‘lgffé S 5 ‘5‘”{1% ngﬁﬁ?mhlg?%%ﬁh ﬁ%%%@%jrwﬁ& W% o 24 e
at room t emasebdt entidotefesventiivessipantsc inptrentinigealloiveis{lournatiof, sspicemizond The

mat eri al sﬁocﬁ %%@(ﬂ&&nafh r@&g 'h:tltlptaﬂag{@ Og)%tl %@a)m&tu%txﬁpcﬁoﬁ QAc. The

organic layer 1s washe |ne drie I'tered and
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2- (4- Pheny af%ﬁ%m#%%’mgﬁﬁls@am no- 5- phenyl pent - 4-ynoi ¢ acid a. Methyl
2- (4- phenyl oxy pHe mpibgers faon gksg ttwnght do He pisefnly inpaertingl Alzbeiatees diftaes, st arti ng
t-butyl - cq&@@&@ﬁ@ 14t&a1(521§r%sm¢s?- nﬁ.%cdiare qpslu)) Sco?n%ﬂ(‘/a%fn’;sggsuft Qg EBR o tle
sul fonam de”as describ exanp %’ residue is adsorbed onto
si | i caandvitipgeet ef %%bétas fWF%’ghhoaﬁ @‘éﬂIWO%Pf fisugstipbidity, peaguiglioriCrefbxanes: Et OAc
(2:1to 1: v3)Hdst1@aéé€leﬂ<eﬁ1|1a$6d’ch§dé[ AtPreitia, pMkifliasakdipdinfgs@ebulaf@iofthiandi ng. ESI
MS: nfz (re fzntensity) 466.9 (80, M+ NH4*), 449.9 (100, M+ H+). b. The
net hyl estgé? a (308 ng, 0.71 rnnol) is hydrolyzed to its relative
car boxyl i ¢ aci Foepnmdaiersesh ewhditions op dmerpdre MPhinhibitien is obrntainpladglitdbeai s

recrystal | zgef ,led X ) und as white
crystal s. déo g et EIfa%g"(’r el %ﬂﬁf‘é’%?eg fmt’&we?w&“; bt &4”*“%“5 435.9 (75,
M+ H+)s E}(xﬁhlﬁlpé ogeqaftbrﬁgramhrbeﬁmgpld arthrifis), cancer (especially the preventlon or

2-{[4" - NEtéaxegt»fﬂJ&mrlgro\bmrahmmis)mé) obhlar &s&cfc&r(ysip&maam&ﬁeasulpéaamy,l1mnt -4ynoi ¢

acid a. I\/bt Isu n phen jnoat e: The
starting t%s E’u%i'%ﬁlélér’ﬂ‘é%fg generaiign ?éé étc m; Wﬁtﬁ"?’ %I%cgsc?gﬁi%‘i’%‘éd to the
title sul fmedmtdbdlupﬁ@mndgmavlnént wi th 4-iodobenzene sul fonyl chloride (4.05

g9, 13.4 mol) ag.Hese( #@ﬁﬂeé f&{] b@?‘&'m%nﬁedltoathe ?;Eﬁ%n&x'i Ufjﬁthhﬁé [nq:lﬂﬁxﬂgs adsor bed

onto silica and then eluted rough a col um silrca wth

Hexaned® Et Stoefthritis augl theugmatqid) agfyrijig) age 9@5%°W°P’Eﬁﬁ/%rﬁev\kﬁe6%v°s@¥ thsi fi es upon
:/It anai+ )ng. b@@anE&btam@mtdnez ald B didilMéglif fefaloprodddfesd (100, M+ + NHA+)) 469.8 (25,

+ . Met

2-{[ 4" - met hoxy- ‘#’{" pqundy,prefened for, byt nof limited fog the, (rgatment of gancer (secially 8¢t _ oynoat e
The st art i wrevestidnf onanrstdeof3axrr(>8®40“nlg ancl rﬁe_‘:asmm)l yreathdsed comariongis y fiteny | bor oni ¢
aci d (391 Dbrerefiany infiHR! llatinﬁsegaﬁﬁﬁ .. of benzene, 2 nmL of EtOH and 2
mL. of water and treateg PPh3 4 and 100 ng of Na2CC8. The mixture is
br ought®*to a mi Gapppends gseferred for,2bu$ npt limipggotg, the treatment of ocular disorders

(especially corneal ulceration, lack of comneal healing, macular degeneration, and

pterygium) are those compounds that broadly inhibit metalloproteases. Preferably these
compounds are administered topically, more preferably as a drop or gel.

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

30 (especially periodontal disease, and gingivitis) are those compounds that preferentially

inhibit collagenases.

V. Compositions:

The compositions of the invention comprise:
(a) a safe and effective amount of a compound of the invention; and

35 (b) apharmaceutically-acceptable carrier.



W O 001 51975 -44 PCT/ US00/ 05162 for 18 hr and then partitioned between
Et CAc and 1IN HCl. The organic |ayer is washed with bri nf dried over MyS04,
filtered and evaporated. The residue is recrystallized 20$ﬁﬂ1§9@§nes Et OAc
(2:1) to % white solid. ESI Ms: mlz (rel intensi s3I 00, M
+ NHa*) %é’%g 5 M+ H). s c. The nethyl ester 3b (%%U 64 nmol )
IS hydrolyzed toits relative caghoxylic acid as descri bed for exanple | b.
The solid residue is recrystallized fromEt OAc: Hexanes ( 1:1 ) to give
whit e cryst al As dsSissédabord, nutfierels disadsenase kydwndtd IeGnedbBd, by MxeesdNbt, *) , 436. 0
(60, M+ Hidiedobyl of

2-{[4' -Meth os§<r§/ (ﬂ’?e i 5@9&&2%{9@5} Tthf mCI eony %en%asrt]agls’S O?tzoarrtr%nrups)hol | nophenyl )
- pent - 4- yrhmrr@to&bWas, slﬁyéf qnmguqnj, ulceratxons, particularly of the cornea, reaction to
boc am nomfect(oh; Iﬁahbwmﬁd zﬂx@ﬂﬁbﬂﬂ&' )Im&eﬂfenémydihmt&thﬁm}caﬁ&am bdeft@id 6. 2 g, 28.4

f 8 mL of b thyl eth
and 10I rSrL&“gf‘pyE‘fl hﬁF%’ﬁd&O ﬁ%‘gitlglbs I?V(S’ivg@ﬂ&s‘f’&’r eg‘gnﬁfl C)The m x'?urerlogm'?he% dlel u'?(rad

with Et OAc 15 Tadinwasibre dotBpoundst band thlenefoNané])rBl)xmﬂated witd Iphirmageeticadr i ed over

MySH4) fi ry zed from
MeOH to g%ovg[’ﬁt%ﬁnﬂr %ﬁlﬁ %Eﬁrﬁeny{]ﬁoorp Lﬁgsl (r?lsfe tgegé :f%m% og&br g%ﬁ&alédol id. The
starting Phemppsutical lfpfb@bﬂmﬂﬁmlqsGSME‘Sﬂdt syﬁbwtbosqélsglgsegp Bgmingtents ol )

Tet r ahedr g hdbltica] sa,%gfgg hﬁ@&Pﬁﬁs@%(ﬁ%ﬁ/g&fﬁstﬂn rodRRheaNbI! phol ine (2.06 g)
7.14 mol are taken in 16 m_ sence of 1.6 mL of Et3N)
Pd( PPH?) 4" ( 650* nijfe B §§f°‘fﬂ¥ﬁla5“°“‘ﬁn%r adiprmla 4B %90“1 PENARAT hatds i xture i s
t hen heat effective, 6Dinkibitanetalldplateaseankhé kiexs) pAndtivity,dnesl athﬁ:hll\@&lferﬁil}OAC and dil.
NaHC03. T I e, dried
over  NiysoaepiLf ke bEbly R ARGt ol Bherse ekl BBV, O PO
adsor bed e)mtt@n@MN@atataWd @ elﬂ@zictmmgh aore@mmateofwmhl asreaspnplea with 25
hexanes: EBQ@ﬁt/x(xA( rhtid Qhdn dokd iP Y in¥sBn@ of Bhib AWeriRh! Arhe BRlcifisaTagd (T €l
intensity), 389; I %},

2- (4- i 8dopifeEhys %*a lfnanml%‘awﬁ Baré'zl”’\‘/ﬁuﬁ”b‘h&cf%ﬁh@ﬁw’)"cﬂérn‘f"ni’yﬂ%at e: The
starting beifgitegdtedirtha piiskaldeon@itior 3f ghe Patibat, MEDHYratich efomaaetidngckhéo the title

sul f onam gﬁut%%ggox%(ﬁggt :ﬁ%paéy%fta&gkﬁ\eg egﬂ%%ga[%g £S5l Joﬁ;@yulsecf: leoflfle ( 1.15 g)

3.80 mmol escr esidue I's adsorbed
onto sili emplayrd, thhéwu@llm@@wtmwlgﬂ) aowmemm, frideth despgs regimgf t h
Hexanes: Eg&ded fo?th’bcbﬁ& gm?a)l to gl ve a pal e yellow solid. ESI Ms: mz (rel

i ntensity) 554I 8 I\ée

2-{[ 4 ®ret hoxynagdiion f B‘ﬁé}‘@ﬁ G‘Zin%?}“] él'lil qoﬁ’ﬁ%‘t}m%lﬂf g -subiteh Y¥EMSR ol | no35
phenyl) - pentainl ayphaaiaseeutiddlig-asdeptitilé ngricul Tienerm dehadhaceuti2fllyrageep@blé6 nmol ) i s

convert ed e, 8 uZedﬁtl%Eé“?Q‘Q%\s\%?ogpkééglépgﬁp#gc‘i’gi 9&%{5@&‘&“ ey title

conpound w't oxyphenyl boronic ac %s descri bed
for conpoampsﬁb“ngrwéﬂ?f@w*tl‘ihrﬁjc sititphle) for gdmipistration 20 41 endmlf prefaly @Ac to give a

pal e yel | qyns@l, infdre Jrotbration hlmlaﬁ (['ﬁoet'em{ 'thﬂﬁk%bfey)as 23@hddeif, H¥ds Mt theH) . s d.
The net hyl est er 4 128 ngé hydrol yzed to its. relative

car box¥l i (9°‘3%‘1n8“t%1§ RISty a7 @ngFpP% 9pe °?*H’@m§ i ity thej Ybict s

recryst al lcomguaind, andrwiti 8K ot a(mathiet yuch dhagthure iamai ihteractioy SthidhsvouldSI MS: ni z

(rel int e@&ﬂs{axgall%g’duge &éq’har%lageum#lfﬁca%g jof %e(coxjﬁgoositioh/l u}l-de?H' o)rdinary use

situations. Pharmaceutically-acceptable carriers must, of course, be of sufficiently high

purity and sufficiently low toxicity to render them suitable for administration to the animal,
30 preferably a mammal, more preferably a human being treated.

Some examples of substances which can serve as pharmaceutically-acceptable
carriers or components thereof are sugars, such as lactose, glucose and sucrose; starches,
such as corn starch and potato starch; cellulose and its derivatives, such as sodium
carboxymethy! cellulose, ethyl cellulose, and methy! cellulose; powdered tragacanth; malt;

35 gelatin; talc; solid lubricants, such as stearic acid and magnesium stearate; calcium sulfate;



Exanpl e 5 Preparation of
2-{[4" - Met hoxy-{I, 1" - bi phenyl)-4-yl]-sul fonyl}-am no-5-(3norphol i nophenyl) -
pent-4-ynoic acid a. Methyl 2-N 2 SEP 2003

boc- am no&ﬁ)(ﬁéi%r phol f nophenyl ) - pent - 4-ynoate: 3- '0d0a9b+/b§b‘3/o%1§ converted

to 3-iodo rpholine as described for 4a, The residue Is en adsor bed
onto silica and eluted through flhash silica with hexanes: EtOAc (1:1 to 0:1)
to give 315 i odophenyl norpholine as a yellow gum The starting free

acet yl enevedgablcloid, spph 4. pkarnail, cotwngted ik sebarhoalt) phieil, bean pihehd dikof( 1. 68 g, 5.81

I d i b f d d bed t
ST ba ant BB C o B SRR L RAPURE e SGRLE Sl Wbl BHCOL TN 1A%
to give apojmihyions giynel; alzinicEgid; MBulsifigry sfchab the Tveers®t yyitiGBaerts, (dd0, M +H+). b.
Met hyl  2- s(oém{nogﬁl@h@\ﬂ% S‘d&lﬁx‘ﬁ&yl;%m@”hzl@&gé ﬁggntEm{aRE%g §};Q RbeqtiheRent - 4ynoat e:

The starting t-b | car bamate I's converted to the
title sul ‘F’Bﬁ"a{ﬁ‘ﬁnﬁepﬁfféﬁnﬁseaﬁﬁ@ﬁtﬁewwaﬁf 415?"%5%‘?1%@?1’8 RaFRbER RNl ori de (1. 11
g, 3.66 mwnitipnsas descri bed for exarrpl el a The crude residue is adsorbed
onto silica a ﬁjmeo? a § 1{1 %hbl bofdf ash |I .ca wWwth
Hexanes: Et QAc (471 3" 6 ™8 G VeGP par °am° 18w Loty . mz (rel

i Nt ensi t ythe 58%e@ comp@nd Nt -bagipea)ly determined by the way the compound is to be

Met hyl 2- { [dumsgtdoxy- (1, 1' - bi phenyl ) - 4-y1J-sul f onyl } - am no- 5- ( 3- mor phol i nop
henyl ) - pent-4-ynoate: The starting sul fonam de 5b g367 ng) 0.66 nmol) is
converted to 36 thheukiset |campayppdunel b injscted b mestsrisA endprsesubsally: aci d (151

My, 1.14 goasitabledsirRESs @fembqﬂymdsgwapﬁmuadh BBod-PatildiflerepdiQoaseit, i S adsor bed
ont o S"'&@gﬁfh}ﬁ?g %U@I}acolurm of flash silica with

Hexanes: E AN 128 ef“i‘;“fc(‘} 4 pal e orange-yellow, foany solid. ESI
M5: mz (rel ilntperisilay phsBbeedtidalPp@ccepthble Htrgdc;rs fordy@erieRdAGAEali® 00/ 51975
PCT/ US00/ Plgljuﬁg sug%@s q\tarc-ﬂPse c@ﬁ&l&%l anfSit e&en@&t Sr?al[ngt.ala(t?in,‘1 F ergic)lmfhs hydrol yzed

to its relative carboxylic aci eSCI’I or exanpl e e solid

resi dué |§“1@F°ut’%¥6ta¥’1ﬁr°éﬁzg¥fl"%t’“§Hé?»ﬂ”‘é!PlF’laéEim@é‘F‘ JOPIPEFEe RPEST sEiulpE: MeOH (1: 0 to
4:1) to Qkim6lsifiedd) BYYGHIS Ralme) dnd pﬁﬁtge‘w@e water. (Prétbrrddda@iitsd foy patemtdaD (100, M +

Ht). 5 Ex Ie 6. Preparatio

2117 (1, 1 Samgsign e BropSincaiycol SpLAIGHY PARIHERSS SHhAPBEN ynoi ¢ aci d
a. Met hyI 011 Preferably, the pharmaceutically-acceptable carrier, in compositions for parenteral

2-{[(1 i B ent - 4ynoate: The
starti ng U p %tﬁg}* eﬁ%ﬁ}(é(% ‘gaSX/Lgofwg%Jl %ht%mélg%lt% ceng(f}gogom: acid (633 10
ny, 3.2 mol) BiecTrnspitions ‘afsthtfe@té?“?‘%a“‘f vefcedhypprgrides i viihdosegsi due i s
recrystal larmed Alkr@ed hexsanastubt @dsagt orkD) 1stch@hMﬁ1tlaﬂ dIftﬁlsV\ﬂﬂbénﬁorSm id ESI

M5: mlz (rel .intensit b. The
met hyl est3FeiBge f’h@)‘?o%ffsalgﬁmﬁﬁgg)wﬁngouﬂ?/ﬁi%? E’éacg??et 8" g‘fnélhﬁ;%tmf’ e carboxylic
acid as deserimgkgrefarblex ampinel, fere Preéerabhyl dumessumspet, irsa siggleydeseal | i zed from

EB 50“8 '(4612&%%"1&0 %%dlr)x%%%l %ldéﬂ%e aTﬁemoﬁﬁMlg#ons E%erm c%aén ﬁﬁhﬁ Iabdu’f‘; ensity)
5mg (mﬂhgrams’) to about 1 00 mg, more preferably from about 10 mg to about

500 mg, more preferably from about 10 mg to about 300 mg, of a Formula (I)
compound.

The compositions of this invention may be in any of a variety of forms,

suitable (for example) for oral, rectal, topical, nasal, ocular or parenteral

30 administration. Depending upon the particular route of administration desired, a

variety of pharmaceutically-acceptable carriers well-known in the art may be used.

These include solid or liquid fillers, diluents, hydrotropes, surface-active agents, and

encapsulating substances.  Optional pharmaceutically-active materials may be

included, which do not substantially interfere with the inhibitory activity of the

35 Formula (I) compound. The amount of carrier employed in conjunction with the



Exanpl e 7 Preparation of

2-{[4' -Methyl thio-(1,1"-biphenyl)p-4-yl]-sulfonyl}-am no-5-phenyl pent 20

4 yn0| c acid a. Methyl 22 SEP 2003
[4'-Methyl thio-(1,1"-biphenyl)p-4-yl]-suifonyl}-amn | pent - 4-yno

ate The ﬂ‘i?‘ﬁ‘?\ﬁ sul fonam de 3a (1.0 g, 2.13 mol) andPCT’U%‘m%s}/

4met hyl t hi ophenyl boronic acid (5439 nmg) 3.2 mmol ) are coupl ed as descri bed

for conpound 3b. The residue is recrystallized fromhexanes: EtQAc (1:5) to

gi ve an or&aue gpbbxdpouaé iEQlfn Bt tHipzovﬁereeA piaaﬁcﬁnqhatnmy éBRatri{1er M + NH4*),
466.0 (60 ) 1.4 mmol)

0 73 (665
i s hydrol ?‘ylélals?ﬁmlg"t BTy 3‘?”&&#% i tP%cE?W‘ﬁ% n@m ém%og‘%%i gf‘fehﬂi(agﬁesf 8$‘pexarrpl e 16.
The sol i deomgmisidoss fos maggydbagke | fhaedustfubin Ht GAchode véties ifventbh o gi ve a
| h | ¢ 4 M +), 452.0
3(/2 0. OVM\‘ S d§s>9111!5e§ 715'1:'% mng{r 61(31&% a'llqhﬁ)l?é;rgtyd)%y ge?erg'xcé %Qr)sm _9_E4 )
2-{[3 34 We@h@ﬁi%indll0-(5@%%%7“4—%9%3’5@[7?)0ﬁvbf}fma?ﬁtr?é 5phenyl pent -

g %/Fgl C4a@hﬂ1nﬁcclu@ hpbsage Forms: Tgblﬁgg (1981)A: aﬁi Ansle% Intlro}ductto_n to & ohenvi
t enedi 0x -4-yl]-sul fonyl }-am no-5phenyl pent -
4-ynoat e: Mﬁ%@g&ﬂ%ﬂgﬁﬁ%%ﬁﬁgﬁg §§¥{)804 my, 1.72 nmol) and 4 2 2 SEP
2003 WD 00l 5197&10u47>raﬂ>@ﬂ'slak£ﬂﬂh05nh&2msrai‘.lrrycludmgdum(gophém‘yislamabmsc acid (430
ng, 2.59 r@ﬁ&% eg%ﬁle%kapéuﬂﬁ SfteR MHekR tfﬁImL %orﬁ;%’&@%@fl a3 8&9&&5' bed for

conmpound 3 crude is a sor l'ica and el uted through
flash &i| iPEqunti wshrllek &ﬁ% gbquy ‘é%cané preferably f[@rsyb%Ziﬁ» {eabgutsbee ofthe | ow sol i d.

ESI MS: mMFgrnful£ll) carthgoagd.t Whb1és taDbd %es&éd"‘f‘iﬁﬂf JriturdRd . é(ﬂte('lz-»con"‘ H). s b.

Met hyl ester 8a (39 .. Q.84 is h ol zedt0|t t|ve
Car byl | GRS HaCaitod f BroRE P chhah e Pl
recryst al lhrieehtd, rdiinedts, GAdnteigxtingesgefid, dojloring qpeme, fMdviotieg aganss, flos- ESI M5 nlz
I(D; :lpalr 2% Ierféduh}l& aéQan angl7r9eltnlx\ﬂ agew+Ltqufgi4<%'a19d<§sag’le090rmwmcl\l_d":e) aquﬁ?ﬁ@rml e9
2- {[ 4' 1sPhepkptiensy eylsipns, (sugpisrsigns,) sojutipny andierr espanpiormresenstituisdefigm pent - 4ynoi ¢
Z—C :Dﬂ Serl nBQ—eMr%scéﬂte%%bﬁyVﬁﬁd a@ﬂer'}esyent Gﬁ#éb'ﬂhtﬁfns %ﬁ@ﬁﬂtedlgﬂgm 375. a.

enyl o are

x%%heng boroni c_aci ni ng‘?{ é t%

suspended SR VEECR FENLES ‘i’?ﬂﬁam?"ﬁ syt @ YORE LES “'f"i‘%@ iy stlftyglé M addition

f unnel and;us;p@mﬂmmnts, diluemts; stvedtenefs, mdtngnagents, catiding agantstané ﬂsmpensi on.

Phenyl oxy gggpyl bromde (5 nL, 28.5 mvol) in THF (15 nlL) is added dropw se
using the Ition funnel to the My/ | 2 suspension, naintaining a slow

refl ux2of the J8¢ phermraceytingly-agieptable pamer sFPIE EX thsPrapRralRRAt LRIbEPSIZse mi xture i s

brought t Cfom@af fol¥erdr@Il adtitBstria@ott ared whll-Rnowhfih Ql{e M, | ’P&Uld?@tyﬁxbﬂlymo?ﬁbhﬁ’ce to cool
down to room 20 ter;ger at ur

5. n THF
(15 nl) i <onveatsge! °%“é‘°§‘?é°‘f‘?f§£‘5cf8¥“ﬁ“8 f‘ﬂ%h&ﬁ“gz%s%és rﬁ‘&‘{“ﬂr e : s added
10 % ammo matbm&tchk@mntl@rb@ﬁﬂﬂe minnitolf lagtode andreBulase hirslery anchbedarein deldtine aqueous
| ayer is %h E&%@q %ﬁ?tg%lgg‘g d&é‘% 51%)1ca&rﬁ‘&d%mmﬂﬁ%e%&%{&su%{:sr acts are

dried over 'vent's renove rotary evaporation.
The crdde @%ﬂnFsﬂm'pﬁ"?%hEFcﬁte‘Fkﬁ apig end aip a Oliflants ughy as sliEanCigyt éﬁfaPFe‘é‘e‘H"xt ures to 25

afford an nei‘pfovv\/ﬂb& ehabafeﬁgucs ofthié PovileOflixfike. ©¥MrER apdtsS budh @Sltht FD&IC

f t 4' - ph -4-yl]-sul fide:
R R e o e e L
m xed in d@g‘&mmerbm,zpemnm@toanmtt f1gvohd, ie BEEBadjB/antt Jor GheWabipablptsi s added to
the m xt Ur@ v.?+ t@@%ﬁoverlﬁﬁ%ﬂ{y&n@ﬁ' ﬁhcfﬁﬁ@rr sclc%ed@?bo sell(h@n pi* phasi c

m xture is r e coo reaction mxture Is 30 added
wat er (%40 feEjer comenqn&m%d%qnée@@ba*rca@%maﬁa llkﬁtéstaqefé@a% shefytabiliys extract ed

Wi th Et OACwhidn ite A& chllickl foirmsp | 1€ s @i ieatien hidah Be REGEly Hal€sly over MySO4.
Filtration of tgpgcgll%&ure fol |l oned by rem)val of the sol vent by rotary

evapor at i ohPATF de soI id product) which is filtered through a plug
of silica usi ngPektrdDbommsitism|alse ncludeNivmidf solutiorat egnuistong vespensmhgendathed t he sol i d

residue | S1ikeCT ¥l %Hrin%&gticuﬁ}i-&gep%fehgmém ts‘t‘iitﬂ':‘r)fle]c %rd pwﬂg‘ratticint lo? such

35 compositions are well known in the art. Typical components of carriers for syrups, elixirs,



35 conpound .. 22~ E P 2003 W 00/ 51975 PCT/ US00/ 05162 -48 c.

Met hyl -[ 4' - phenyl oxy- (1, 1' - bi phenyl )-4-yl]-sul foxide: The sul fide (460 ng,
1.58 mmol ) is dissolved in CH2A 2 (50 nL). The sol utiongissepgppd to 0 C,
and nCPBAr#, 388 ng, 1.58 mmol) is added in 4 portions over 10 mns. The
reacti on MRPUHES s quenched with 10 % Na2S203 (10 ni). PFAFSPUBLES are
separated and the organic | ayer i_3§_ washed with s satd NaHCO3 (5 nL). The
washed organic |layer is dried over MgSO4, filtered and concentrated via

rotary eveapdsiadsi £ fubpendidrorideldie Cothbed@l, SikdrOIX ipeByledti §Hcdl,SpdlpeRndli rectly to

the next step w thout further purification. d. . }

Acet oxyne?lﬁfﬂ%-l[q&ld-sb’ﬁrgﬁy F°693l}-?f'f? ‘.’f‘t‘-’rbi%’ﬁén\?’fpfgsﬁ’pyﬁ'j’l-cﬁtﬁ“faﬂbdé?g L above crude
sul f oxi deincldametind celiutose, MalDATcatboSnethy] ceinloresAdicel IRASAOtr{gacantb)and The

suspensi og,4 ] . . ool I8, via rotary
evapor at i gor?kl%lngg?gg’%%l #ﬁ@n&éeﬁ{l&sfrgbg‘{a\%zeélt%ﬂg%{%&%&%% .grgﬁjn?%%ﬂsol ution is
washed swi PI§seswtives lpetydomethy heargbeny edsodium henzeate)  Bererak Braidogamesitions ayer dri ed

Wi t h MySOhay Ralsb tdomthih Qhe QF rhdde cERoM@R sukPlab GWEEnEY, SHBERNkdeRk g by rotary

af f ords thﬁga-a‘?e oxy. sul fide which is taken as crude to the next step. 15
e. Acet oxyHEEHS 15‘{1%" PR%ny ! oxy- (1, 1' - bi phenyl )-4-yl]-sul fone: The crude

sul fide 9d is &ichsahnositionsmay alRo bOhtedbyAGheen(ichal mdthodgngbicatpiviidpdo 0 C. MVWPP

(1.08 g, 7451&2__ S d.j eqporkian. ctd LXgure is
stirred atq)r Otl' gérnh% cﬁtﬁ%@g&gﬁe@ﬂ anf‘fdf’g‘n(ﬁ“@}% ‘59(:%&%% r_ﬂér%yadded to the
reacti on @psteigtegtinglierctip theviginity of thegraireditencal apnlicationy ardt yariony imesita washed wi t h
satd NfiHCcht?rﬁiQhweisieHa at&ibg. tsh@,{aosigé ﬁgns\/&ﬁi&tllW@Qé? ]PEti a(lgé ﬁo@iiinmlsu tg,QJnL Q\Aﬁd_ 20 by
removal o e solyen rqQtary evaporation or a sol. ichis

puri 11 ed By PEEEIE P BiPeieo R BT HE RURLLS W FP BRI B B ve a whi t e
solid. f. cplitlosppigtmiatepatiryl cdlulbse, Budpdpinydadingd-wax¢s-asdiblicllazat e: The sul fone (400
nmg, 1.09 nmol) 4 o N .1 2 T. tion is cool ed
to 0 Cand 1 Mcﬁﬁltfﬁf%gg?wé%t.%wﬁ%pl §Ei°g6§§§%§nd{ﬂg}8%ﬁ£§a%%g sol vents are
renoved by rot QFher pmpdtions psefyl fanataining syptmichelivpnnef thepubiect campoundsyved by

azeot r opi Ngkdk EblRAAE Bikeal addisa} Qbsagk foins! Bk toRPosiiodéBpieallyldbRpieXt step. g.
[4'-pheny|oxg 1, sul fonyl chl The a%ove crude

- 1' -bj nyl)-4-yl]- ori de:
sul finate % rdi(“g%%flsf}lé*hlg?‘ﬁ“@—%@?g B # SHgrgsezyorbEo é.“g gtk 28 e on i s added
1 M sul f ursydh sshdcadia, dsiciocrystalinel celldlost, cammbymetiiM tceltuldst and tigdroiypropyls conpl et e,
t he reacti ' e } [ t o) a 3 ' To the
reaction nr!l? e)%‘tyg]rc%ﬁllﬂéc' ag gﬁ&%&%@%ﬁgw%{%g@ﬁ&% gyé}ﬁéoggénés %gprﬂgp%{néd, t he
or gani @ | #ges dissloghdiabeye wiay plsRsSB4dethd finally filtered. Renoval of the
organi ¢ sol ventrhdXompsaiods 8 BROMmeédtion caf hRb b8 dihehiféred opidaliy @yl chl ori de
which is publfled b raph . Silica es/ Et OAc) to

chromat o 0 I el .(3:1 hexa
BT ord + N LE Y B ST Ry BR AG Sdioh ot L PRRYIoRi i gPT HARER & eonpl od
to nmet hyl wspighelibldisas adlecsubjsetdorf ansdeomgdlyuvida I"gatch3s STt eommasigensal i s t hen
saponi fi ed, koLl iHes&Ldnhie s € ids, ‘The 2P 2003 WO
00/ S1975 gCT usg%g 515*1“2% ?‘?qu%xg%p ’eq‘:’L1 f r’egggra}‘%‘?c?%h%f Theft Gpick
2-{[ 4" *{ Z-0BPpdtens PrSsT§Yly camprise ;spfa and Fifective pmoung;| ysealy| at legss abeutspheny| pent -
4-ynoi ¢ acy.ths Aand| prefefaBtyMeéh Q¥MEt 199%Y hbdud 5%, -obitRhestlula @) ¥bhpsuth.f onyl
chl ori de: %{.B\glorm-A- 2s Meth X.Xet hoxy) -.benzene.is onverte(fl(.to the title
ol fony! B HETEE 55 o ) Bl o8 SHFIRIG O P R Ip 4 B g § or

conpounds @atigpous film, and resist being removed by perspiration or immersion in water.

Generally, the carrier is organic in nature and capable of having dispersed or dissolved
30  therein the Formula (I) compound. The carrier may include pharmaceutically-

acceptable emollients, emulsifiers, thickening agents, solvents and the like,

VI. Methods of Administration:

This invention also provides methods of treating or preventing disorders
associated with excess or undesired metalloprotease activity in a human or other

35 animal subject, by administering a safe and effective amount of a Formula (I)



b. The sulfonyl chloride 10e is coupled to nethyl ester |c as described for
conpound la. This material is then saponified and purified as described for
exanple 1. ESI M5: mz (rel intensity) 497.0 (50, M +. Nig42)SEP4208 9 (50, M +

. 10 Exanple 11 Preparation of 2-{[4'-(2-N
pyrrol i di ﬁ’fP ﬁ‘\ ¥Ry)- (1, 1' - bi phenyl ) - 4-yl j - sul f onyl } - ami RS EHORYE pent - 4- yno
ic acid a. -(2-N pyrrolidino-eghoxy)- (1,1 -bi phenyl)-4-yl]-sulfonyl
chl ori de: 1 Brom) 4(2- N pyrrolidino-ethoxy)-benzene is converted to the
]Ei tle sul Empdundslni @Xiié debjﬁﬁc(){sld?da@ hrﬁmi, % "dherdeespsaiael alth prasedur eshl : sted
or compounds. 9a-g...b. T ul f pny cau to.methyl ester
o a5 doodhieRE PR IRt At i Lioblet PRarfe ket T hE VBt B 05 o
purified astrtesoteingedheonctiodanplie ifvent@l arf/Bsefnl in tfeatihg mnm@v:sxtmgl) 519. |
(100, M + 4H&)se; ﬁés%ﬂ?%ﬁb%@: 20 Pr epar ation of

1,1

2-{[ 3" - Et hoxy- yl]-sul fonyl }-am no-5-phenyl pent-4 ynoic
acid a.’ Methyl omposmons of thlS mventmn can be admmlstered topically or systemically.

%h{ [ 3t EE l3Qat¥mic :la?ﬁhcak%rpﬂ@lﬂd’ds )anﬂnﬁé{h})d sﬂln&emwin};-mmmasc&ﬁ@mh ﬁmt | ﬂy noat e:
e starting sul m -e enyl bor oni c
aci o ( 532 TRy At e 108 <. Bl CHReETY B OB OB Sh,  The

resi due i srthdissdr badratigcant (J:psilutai caignousghlat,ed teimdough anftﬂamhusm i ca colum
wi th hexangs, Eﬁt%ﬁl Qt?oc%taﬁ us; J%m%u‘% %:ioé? afld ¥51 l_é}_d%%x %aﬁf%xﬂel‘]&% MB: nt

(rel |ntenS| y) 498. 0 ester 12a
(526 mf, IDFORPRIPYs ¢ §hwww|lwefepwaée vref’grablé|aéwn\!ﬁéerzdanrﬂlyxy| ic acid as
described for exasaab@xchbsagér bﬁnﬁlﬁitérdo b sdriiiSteted, AdEIN RERE ARitRnSf| i ca and

PRSI 00 Al R N A A e R U
449. 9 (35,dobdge ahi)treatdieft f2gimedOyill dboadqpesl d@nPuelpdichirs @n tigf specific

2-[ 4- (4- | any, "

sul fonyl ] Wgﬁﬁ%@%ﬁéﬂﬁ‘% %-tkfé%%?g'g}ca ion, the gbIinnof g Koy 51975

PCT/ US®0/ @BF’B?““"SP d@ r inhBignup rinkibitasy | @npeptratipng et (fie §6siofuei s adsor bed

onto sil i GRetsigrotdasyto bk iihifdied, MEOpLEIng attibutddTdf ee stibjas sush bd ﬁagw th
Hexanes: Et 20 ﬁ?: 3t

: to give a ch so d|f| upon
rlexanes: Bl agphii? ikt FhrnSnoiEeh, 5 Sl P e et ot s (800 i+
H+). 5 b. ¢ifeetsnbthhykatmetter 15a (0.46 g, 1.04 nol) is treated with Li OH

132 ny, 3.1 f F redg hr at room

Lenper ot ure. THaPRaby s Bt adliooelging horebw BR41T0 KGR ek 00

ext ractted ahewthd 1 dyaboutr fRO0GRE) anfire prefeyably fram ghayi Sdngite koA L8 mEirj ed over

I\E/tgg% Hef I tbi@ pedleratigl fﬁ)\’rﬁ%ﬁﬁi(ﬁﬂlgttg?lgo@ Qbé ehg! es Félfild @) EQfgonad a;:el :j zecliof IrE g Im
c: Hexanes e the title co e50|

VB o (r BT er Gy B Tame Atmes Rt ) 300 L BB 189 Banpl o

16 Prepar atanges agf by way of example only, and that daily administration can be adjusted

2-{[4" - Pheg%gm(&tﬂefaabrghg@yhgw yI] sul fonyl }-am no-5- (pyridl n-3-yl) pent -

4-ynoi c acid The starti g
boc- anizho- 5- ( pyt PHfaated mefnod 9 4 mgxsypﬂygtfgr yersmeny of figpmptoidsartiritis Yescri bed in

Tet r ahedr ogval @tparenteda94ia iBPa-ar@6b&)injedton C AR Vo @ ahdpraktRed id heagonpound as

all formulations for parenteral administration must be sterile. For mammals,

especially humans, (assuming an approximate body weight of 70 kilograms) individual
doses of from about 10 mg to about 1000 mg are preferred.

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

Topical administration can be used to deliver the Formula (I) compound
systemically, or to treat a subject locally. The amounts of Formula () compound to be

35 topically administered depends upon such factors as skin sensitivity, type and location



described for exanple 9. Exanple 17 Preparation of
2-[4- (4- Met hoxyphenyl ) - acet yl enyl benzene
sul fonyl ] -am no-5- (pyri df n3-yl)-pent-4-ynoic acid 20 The? 2t $hf 208 Met hyl

2- N boc-a pyridi n-3-yl)-pent-4-ynoate 16a is con the title
conpound &88@33 | bed for exanple 14. 2 2 sEP 2003 \ADW%%”
PCTNS00/ 05162 -52 Exanple 18 Prepgtation of

2-{[4' - Met hoxy- (1, 1'-bi phenyl)-4-yl)-sul fonyl }-am no-5-(pyridin-3-yl)pent-4
-ynoi ¢ aciofl thithsswsttab¢ iregedyitelvginpd@itNn and carrier (if any) to be administered, the

boc- am no p§rt1§ﬂ¥{ ﬁﬂtﬂl’a% )X:Io)ngaﬁﬁtt? 616 zydprg Etgre&(sa@ v.’eﬁ af %%gftﬁggr IliQorIlJ?e s title

conpound as descri . Preparation
2-{[ 4" - Metthbkifeater 2pd ths; %ehtw%hw@qutqmls@Sfd@ﬁygwshaﬁfrﬁ@ lerafeffethars - yI ) pent - 4-y
noi ¢ aci ddmﬁ,dstartl ng Methyl 2-N boc-am no-S-(furan-2-yn)- pent 4-ynoat e

19a r epar ed cr|b in Tetrahedron Le 4, i s
oo ena o e b B s o e PO oI, SO YRR 6 20

Pr epar at i onetaloprotease is accumulated by using targeting hgands. For example, to focus the

2- (02 - (2 M ARUCDgRAA, Jor BT | kbt Ul 50 uran-2-

) - pent -4-ynoi c
boc- ami no-#Htiady pafrﬁgzwytltbﬂq@éwhwmwmweea%gawit%a taney merkerchs isgepgidlyt i t | e

compound agddassrih e rcfwé?itwﬁ%ﬁﬂﬂuﬁot&@ns &Rl ahedhr ﬁt%ﬂ%ﬁxﬁitdaﬁﬂlscﬂfe 2-{[4'-(2-N
pyrrolidino; et 1,1 - ylr4- -squoXn amnci unr%n 2-yl)-pent
- 4-yn oi't aaclﬂgﬂngf)“t ee g'tl éetchtq{dv ngmfscx}é the tumor targeting 1gand whic

boc- am no-spedificalyareacis yitl) a perker fr e Gidndedlifigetitissue @my e dsed] Methbdsefort itle

2 (1 - et g O Rk b SR il ERRR R KR PRAG Bl 511 - pent -

4-ynoi ¢ acm@pezc!;scnhgl §ng_\y tfph gouptinghipl caprigl The conjugates are formulated and
boc- am no- gmfidifiéraPRabedbed bsvpent - 4-ynoat e 22a (prepared as described in

Tetrahedron Lett i.s converted to_the t itle corrpound as
descri b&d for e@?&l‘?fﬂ ‘é“'ﬁ““%ﬁ% ‘Pféc%%d“ﬁf?‘ﬁfﬁa?‘b}? P‘ES%"B‘% For example, o freat

2-{ (4" - Met Heexated( dorriea,- ditepthgiplida)iord toy thi -affedtddosyy | hayasmpley &-f¢riduBon as
met hyl pyr r8Jear8§ser)aér8§ﬂt Fé‘o\églgil Qreﬁ&\grg, the compounds of the invention can also be
formulated as gels, drops or ointments, or can be incorporated into collagen or a
hydrophilic polymer shield. The materials can also be inserted as a contact lens or

20  reservoir or as a subconjunctival formulation. For treatment of skin inflammation, the
compound is applied locally and topically, in a gel, paste, salve or ointment. For treatment
of oral diseases, the compound may be applied locally in a gel, paste, mouth wash, or
implant. The mode of treatment thus reflects the nature of the condition and suitable
formulations for any selected route are available in the art.

25 In all of the foregoing, of course, the compounds of the invention can be
administered alone or as mixtures, and the compositions may further include additional
drugs or excipients as appropriate for the indication.

Some of the compounds of the invention also inhibit bacterial metalloproteases.
Some bacterial metalloproteases may be less dependent on the stereochemistry of the

30 inhibitor, whereas substantial differences are found between diastereomers in their ability

to inactivate the mammalian proteases. Thus, this pattern of activity can be used to

distinguish between the mammalian and bacterial enzymes.

VII. Preparation and Use of Antibodies:

Metalloproteases active at a particularly undesired location (e.g., an organ or

35 certain types of cells) can be targeted by conjugating the compounds of the invention to a



The starting Methyl 2-N boc-am no-5-(N nethylpyrrol -2-yl)-pent-4-ynoate 19a
(prepared as described in Tetrahedron Lett., 1994, 35, 3669), is converted
to the title conpound as described for exanple 1. r~ 2 2E88PZ2003 ~ WO

00/ 51975 P 5162 -53 Exanpl e 24 Preparation of

2-(4-n- But@&@g& ene) - sul f onyl am no- 5- ghenyl pent - 4- ynoi cpcérélljsgwq%g starting
tert-butyl-carbamate Ic is deprotggted and coupled to

nbut oxybenzenesul fonyl chloride as described for conpound 1 a and then
convert ed tgetingJigand 9kdfid 18 ahydlked xathiCloation sak asles aiftibbédodf fagmemnpound | b.

o o0 2ot Ll AL AR SETL B LU gyilgno (1 Tl o 2 shove
- 30 descri bed ThelinygptioRis ajdo directad tRvarjougatherpresesses whichRakeagvantage ¢fve H - H 26
[ oMa _H - 24 uerngert'iHR ot Fhese %on%ﬁ:ux’fdi 4’ﬁms,"ﬂn'alﬂ)tlfe?sasl?egt, lineOMBentibd 1sN\- nor phol i ne
Tabl e 25 giregte EF;hez co?n?f)ot\llxgs gfo 1!“0?%1?13? 3) ag[xlggglotg/sgl?dlsggpo_rtE.4Tl§ecs)c {:onﬁxlgetxates—H - NVe2
can be used as affinity reagents for the purification of a desired metalloprotease.
In another aspect, the invention is directed to the compounds of Formula (I)
conjugated fo label. As the compounds of the invention bind to at least one
metalloprotease, the label can be used to detect the presence of relatively high levels of
10 metalloprotease in vivo or in vitro cell culture.
In addition, the compounds of Formula (I) can be conjugated to carriers which
permit the use of these compounds in immunization protocols to prepare antibodies
specifically immunoreactive with the compounds of the invention. Typical conjugation
methods are known in the art, These antibodies are then useful both in therapy and in
1s  monitoring the dosage of the inhibitors.
The invention compounds c¢an also be coupled to labels such as scintigraphic labels,
e.g., technetium 99 or I-131, using standard coupling methods. The labeled compounds are
administered to subjects to determine the locations of excess amounts of one or more
metalloproteases in vivo. The ability of the inhibitors to selectively bind metalloprotease is
20  thus taken advantage of to map the distribution of these enzymes in situ. The techniques
can also be employed in histological procedures and the labeled invention compounds can

be used in competitive immunoassays.

The following non-limiting examples illustrate the compounds, compositions,
and uses of the present invention.

25 VIIL. Examples - Compound Preparation

Compounds are analyzed using [H and 13C NMR, elemental analysis, mass spectra
and/or infrared spectra, as appropriate,
Typically tetrahydrofuran (THF) is distilled from sodium and benzophenone,
diisopropylamine is distilled from calcium hydride and all other solvents are purchased as
3  the appropriate grade. Chromatography is performed on silica gel (70 - 230 mesh; Aldrich)
or (230 - 400 mesh; Merk) as appropriate. Thin layer chromatography analysis (TLC) is
performed on glass mounted silica gel plates (200 - 300 mesh; Baker) and visualized with
UV or 5% phosphomolybdic acid in ethanol (EtOH).

The following abbreviations are used herein:

35 MeOH: methanol Et;N: triethylamine



Exanpl e 25 Preparation of

2-{[5-(4- Met hoxyphenyl ) -t hi ophen-2-yl]-sul fonyl }-am no- 5; phenB/I pent - 4-ynoi c
acid: s a. Methyl 27 SEF 2.

2- [ (5- bronot hi ophen-2-yl)-sul fonyl ] -am no-5- phenyl pent - 4-ynoat e:. The
starting tY84¥5M%carbamate Ic (3.38 g, 11.2 mol) is coRBYYHE the title
sul fonam de upon treatment wi th 5;bronothi ophen-2-yl sul fonyl chloride
(4.05 g, 13.4 mol) as described for exanple la. The crude residue is
adsorbed onto siliceioaRdethi@sel ut ed t hr oughoadedkemer of flash silica with
Hexanes: Et 20 (7:3 ten:Zheégyl t 0 gi ve 3.9 of yebd: awuglerycatdoyn sol i di fied upon
standi ng. ESI MS: nDMF(N@.dimethyfoshdmide 447. hede: 443 achlate+ Na+), 445.2 (85, Mt
+ Na+), 430.1 (45, RME: (dinjcthod@Bade (4Z, M +dii+)dilute. Met hyl

2-{[ 5- (s4- Met hoxyphesppt.) c¢rigentpaén- 2- vyl | - sul feoywith mspedite 5- phenyl

pent - 4-ynoat e: The BEarLi-Rigydelietyiachedivheide 5 QB3 O-Hydroxyberowinasle) and 415

nmet hoxyphenyl boroni c acid (230 ng, 1.5 mol) is taken in 15 m. of benzene,
0.5 nL of Et OHTAHE groups udsd todliustrate, iy composncherampleh dpaqtperelte 9 88 ny 0. 03
mol ) and rbpeive R(Houpd ugkd t@ desdtile) the FdiRudTinXikiits &f IFSrmiula0@g hThet @, &rmi | d ref | ux
for 18 hr an partdstioned, bet ween Et OAc .and 1N H he organic | ayer
i s washed i 'IF%'E’ B? 1n1r{1e$1dd¢ iues%d]%vdée?mkfgmgm,u Ef(l & et}Fee%“mé'rl]a gv%ﬁo?vg?tgﬂ. The

resi dueo i sseetion pydsSetioniIzef dhefDetaitedvscenintion ¢t ronrepreenidhe sage giojedies @ &,y of 20 of f
white sol i, anERl inMSs sddfidn i€l 1 ntensity) 473 (100, M+ NH4+), 456 (75, M+
H+). c. The rretﬁyl ester 25b (237 ng, 0.5 mmol) is hydrolyzed to its

rel ati ve carboxylic acid as descEgkdapitsfQ4 exanple I b. The solid residue is
recrystallized fromEtOAc:liexane to give 130 ng of desired product. 25 ESI
MS: mz (rel irfherfslidwng diethicall BOmulp alonhwith) Tabld2 ¢hOwls tHel strubtete. ofExanpl e 26

Preparatio . SR ) . .
2-{[5- (4- né%t"ﬁé‘i?f}%‘ﬁ‘:‘edﬁ?f°§&“é“€§? SRy ‘Sgﬁ%mrﬂ"g}yzl“]“?séﬁ‘F 87973 - ani no- 5phenyl - pe
1

nt-4-ynoic acid a. Methyl

2-{(5-(4-nmet hoxyphenyl acetyl enyl ) ot 2-y| ] - sul fonyl }-am no- 530

phenyl - pent - 4-ynoat e: The stabti \s ono~1 hi ophene sul fonam de 25a (0.47 g,
1.1 mol) and 4-net hoxyphenyl gcetyljene (0.19 g, 1.42 mmol) are taken in 10
m. of DMF in the presence of of Et3N, Pd(PPh3)iClz (38.6 ng, 0.055
mmol ), and Cul (21 ng, 0.1Ho" 2 SEP 20U3 WO 001 51975 PCT/ US00/ 05162 -55
mmol ). The m xture is then heatefl to 55C for 18 hr. and then partitioned
bet ween Et OAc and H20. The organi ayer is washed with 1N HClI, aqueous
NaHCO and brine, dried over MyS04)~¥X§ltered and evaporated to give a red
resi due which is adsorbed onto silica g through a colum of flash
silica wth hexanes: EtOAc (4:1) to give D.2¥ g of pale s yellow solid. ESI
Ms: mz (rel intensity) 497.1 (28, M+ , T\, 480.3 ( 100, M+ H+). b. The
nmet hyl gester 26a { 110 ng) 0.23 nmrnol) is hyRirolyzed to its relative
carboxylic acid as described for e@ Le I'b. The solid residue is
recrystall ized from Et OAc: hexane t e .80 nu_of white crystals. 10 ESI
MS: mz (rigExamplepsity) #83.3 (16, MW NHa+), R466. 2} (10Rs M+ 1-1").

EX&er' e 27 Prv.-l'pal t-or—of F CH=CH- H H
2-{[ (4- bengzenesul ohonylophen- -yﬁﬂ- sul phonyl } - farri no- 5phepyl pent - 4- ynoi
c acid: ~s{a. Metnyl

2-{((4-bengenesul phonyl) -t hi ophent2-yl]- phonyl } - am no- Sphenyl pent ynoat e:
The startihg t2-butyl - cg®basie 1c| (GFEH ng, #16mMmpl) i-B conyerted to the
title sul fpnam dejupon tregatment with
2-{[ (4-bengenesul phonyl) -t hf ophent 2-yl 1 sull phonyl} cploride (340 ng, 1.05

nol ) as discr3i bed for/@xﬁ"@ | aj -CH=CH- -H -H
LLL
4 OMe -CH=CH- -H -N-
L&/Q/ Morpholine




20 ESI Ms: mz (r
The net hyl ester

t enperat ure.

el

27a (0.15 g, 0.30 mmol)

intensity) 507 (46, M+ NH4*),

490 (100, M+ H+). b.

is treated with NaCH (61 ng, 1.5
mmol) in 3 mL of nethanol and 5 M of water) and stirre@i2f$&P 2003h at room

The solution is acidified to pH 2-3 with 1N

H t hen
extract ed WP W1¥F0Ac. The organic layer is washed with 6?:?‘/%?0/03?6?% over

My S04,

filtered and evaporated. The solid residue is 25 recrystallized from

Et OAc / Hexanes (1:4) to give the desired product. ESI Ms: mlz (rel
intensity 00, M _E_\CBWe , & BHLaH. | M T.NTT) . EXanpie Zo |Preparation of
2-{[ (5- benzenesul hi ophen-2-yl ] - sull\dphonyl }+4am no- 530
phenyl pentl- 4- ynoi grohar Met hyll 2-{ orpholine
[ (5-benze phaonyl ) -1 hi ophen- 24 honyl } - amino- - Sphenyll pent ynoat e:
The startifng &- by ), 1.-¥5mo1) istconvdrted to the
title sul flonam dsg
2-{[ (5-benzenesul Ul phonyl } ﬁhl oride (6420 ny, 1.93
nmol as dgscri bed flc\} ) M5: niz (nel intensifty) 507 (75, M
+ NH4+), 490 (10d, + H'"). 212 SEP 2003 WD 001531975 PCT/ yS00/ 05162 -56
b. The netlhyl 7estler 28aAAQ-5 g,| -CH3OHm0l ) #Hs convertdl tofthe title acid
as descri lfed for corrp027b. E$I Ms: mliz (rel intjensity) 493 (86, M
+NH4+), 476 (100,] M &1 . Exangle 29 5([Preparatign of
2-{[5-(4- hoxypleny—thi-ophen 21:‘{_'_ Fsttfony—ano—5 3+
nmor phol i nq) - phenyjl pent-no C aug ne nethyl” estgr 5a’1s cgnverted to the
title congound as| des bethd or gxanpl e 25. Exanpl g 30 10 Prglparation of
Z-{[5-(4- Nethoxyphenyl)-thiophen-2-yl]l-sylfonyl}-amno-5-(3-N N
di met hyl anfi no§ - phienyi pefityd>yenoi d &EF8HTHe di et hyllam ndfanalpog of et hyl
ester 5a ifs prepared_ag _described for conpound 5a gnd then conhverted to the
title co und as deELCri pbed for gxanple 25. 15 Exanples 31 - |b8 The
fol | ow ng [Chefg cal T oL AUl B-al ong [WidHECcHal! € 3gpnows the gtruch ure of
conpounds |made acjcor -@] toi}ghe descriptijon i n Exanpl es 31-58| descri bed
below. R~ [N ~R a Re 2 skg~zqos WO 01 51975
11 O/OI -CH=CH- -H -H
; O
12 /@\ -CH=CH- -H -H
kK 0N
13 /@/M“ -CH=CH- -H -H
&
Y
14 /O/OMo .CH=CH- -H H
ki
15 /@ -CH=CH- -H -H
L
16 /Q/O\Ph -CH=N- -H -H
Y




PCT/ US00/ 05162 .57_ Table 3 Exanple RR, R~ R3 31 i | ~-H~~N32/ Ow _H\

| ~iN~- 33\ | -HN34/ oM o-H~NJ35/ sMeo-H~N 36, | oM 0 -H/
.~.N37 ~~~Ph ~ -H't~, N38 ~oM | ~ -H .~ NJ 39 ~~ams1axzausi .NJ 40 (
O Q n~ -H N-8\ ~i 41~\ ~OM N-H42/ oPh H~\ ~~ N43 gPh -H\ |
TN 2 WR0ESIS2003 WO 001 51975 PCT/ US00! 05162 - 58 44 PETHRMGIZ N ~ ~
~~N

42.

17 /Q/O'm -CH=N- -H -H
 d
o
18 /©/°Me CH=N- H H
1 9 OOMO -O" 'H 'H

vl

vl

20

S
SO
22 OMe
LT

23 OMe “NMe- H H
g
%

24 ‘71/0\/\/ -CH=CH- -H -H
Example 1
Preparation of 2-{[4’-Fluoro-(1,1’-biphenyl)-4-yl]-sulfonyl}-amino-5-phenylpent-4-
ynoic acid

5 f, Methyl 2-{[4’-fluoro-(1,1’-biphenyl)-4-yl]-sulfonyl}-amino-5-phenylpent-4-
ynoate: The starting Methyl 2-N-boc-amino-5-phenylpent-4-ynoate 1¢ (382 mg, 1.26
mmol, prepared as described in Tetrahedron Leit., 1994, 35, 3669), is taken in 10 mL of
MeOH and treated with 0.5 mL of SO,Cl. The resulting mixture is stirred for 4 hr and then
evaporated to dryness. The resulting solid is taken in 6 mL of CH,Cl, in the presence of 0.5

10 mL of Et;N and treated with 2-4’-fluorobiphenylsulfonyl chloride (306 mg, 1.13 mmol.)
and the resulting mixture is stirred at room temperature (*“rt”) for 18 hr and then partitioned
between IN HCI and EtOAc. The organic layer is then washed with brine, dried over
MgSO,, filtered and evaporated to give a pale yellow solid which is recrystallized from
EtOAc:Hexanes to give a white solid.



O 45 on-eu -Hi ~~N~ ~ 046/ oM ~ H\~~/ 47\ ~o0~i ~\ -HO0 48/ | ~
Il \ -HN~ [/ 49/ oM ~~0/ -H50/ onne (~~0~ H 51 ~er ~~0~ -H 52 ~oM
~~0~ -Me ~JI-~I1\ 53/ | oMe ~~0~O~0/ -H 54 \ | Br ~~~ -&2 58P/2GPh ~~0~ -H
56 / onna ~~s / -H | v 2 ~~~ 2003 WO OO 5197S PCTI US0Q/ 05162 -59 57 /| ~
OVs ~/S r WPPUSI9S _H N-N 58 , oMe g s ~ -H~N N~ //N Exa\’ﬁﬁf”é""é%‘ﬁéreparati on
of 2-[(1,1" -Biphenyl-4-yl)-sul for%l_ ] - am no- 6- pyrrolidi nohex-4-ynoic acid a.
Met hyl tert-butoxycarbonyl am no-6-pyrralidi nohex-4-ynoate: Pyrrolidine (936
m, 11.2 mepMS: inf (Fekln@msityh 455. md;ocpfv[dmmmﬂ Aoo M Feated with

mcture | & al | STy SH 15 50 g 03 oy epELoh S b e 400, 7 g, 7. 49
nmol ) i s sepdriatlfnl ofiMOBN,0d10:1) add eticed dor 2k dr @clchadtetnpertive. Arvehite ous

SO0 Ut 00, 40600 ) UBAOHE o0 i i BB i REPhFch oy 90C for 3

hr., and |t|oned t ween e organic |ayer is

washed swi tHCl lsnd B@Ac The erseniceleyeriSphed withtbeing dristherenMapos ﬁt’@@ﬂ anfhe crude

residue I%v;phﬁ&daq!ﬁ@m@@ksﬁﬁ@ lere%g,kthm@ed%ql 1ROUE: ﬁgxahar@ll'?tla gvertigm of flash
silica with Et OAc: NeOH : to give a pale | ow syrup. ESI Ms:

mz (rel °ﬁ¥‘%‘ﬁ*§i‘%v’j tfai*ifstiﬂsuoo M+ H+), 255.0 (65), 211.0 (10). b. Methyl
2- (4-i odoEsEMA: &t (re indnpityd A NO (160, Dy + NOL, '), d2h@(8e)M4-H/noat e: The starting
t-butyl-carbamate 31a (1.04 g) 3,35 mmol) is taken in 15 nL of MeOH and
treated 15 with 2 nL of SOCI 2. ThExamla® ting mi xture is stirred for 30 mn.

and eVapor at Rl of AR PuenfibSyph sty fﬁgﬁz'xkbgﬂp%&ng%&dﬁyngdgghz and 3 niL of

Et 3N and treated wth pipsyl chloride nmol ) and the m xture
The' or gan 6. Lager | S atree oanr o LI Lera o atanarated and Che
rude. prodir gl St Io M55 e Pinall bRGHAL i B SRR ST caswi th
Et OAc: I\/bO-dleécilb@l foo egnple 14 The crudecretifug is iatifoebed Enocrilive aBtlbheaslmél | as

unsul fonylt%@%; cﬁ?}n@gﬁ i 3G w%ﬁﬁaﬁ%&@?w 18;{);%%/ )gfv@rae(':ﬁ%f %0476 9 (100,

M+ H+ 211 nt en M+ Ht),
102. 1 (“'CI.OO‘)'hIChCFo 1%qdhxypn standing.

2-[(1, 1 &:stStyﬂuz&clyxht&nsﬁy;szeegydo]Manimg,ﬁwpxroopﬂaim*mohfax 4-ynoate: The free
am ne 31c (132 u or i 190 ng, 0.754
as mmol ) |'§5 talﬁgmg‘y%sg mb%ﬁ&r@‘ mg{ﬁﬁ S%[X?'olgeér%gé‘ts fe aélv%ca%ﬁ)xg?c Et 3N and
stirred f oacidla8 deperibed foriexanpleclh. Fae solitl iresidudis betyselined@ra@l EtOAndflexints. CHC13. The
or gani c |an5tolg§cht{elt§lgc&§{&{md\‘/lg cr}f,smstered and evaporated. The residue is

adsor bed onto silica and rough a colum of flash silica with
Et OAc: NBOHERIMS; /g (fsl.llltyﬂSth ﬁ?«?éloa M AINELY AP S W s W Ul
Example 3

Preparation of 2-{[4’-Methoxy-(1,1’-biphenyl)-4-yl]-sulfonyl}-amino-5-phenylpent-4-

ynoic acid

a, Methyl 2-(4-iodophenylsulfonyl)-amino-S-phenylpent-4-ynoate: The starting t-
25 butyl-carbamate 1c¢ (3.38 g, 11.2 mmol) is converted to the title sulfonamide upon
treatment with 4-iodobenzene sulfonyl chloride (4.05 g, 13.4 mmol) as described for
example 1a. The crude residue is adsorbed onto silica and then eluted through a column of
flash silica with Hexanes:Et,O (7:3 to 2:3) to give 3.9g a yellow gum which solidifies upon
standing,
3 ESIMS: m/z (rel intensity) 486.9 (100, M+ + NH,"), 469.8 (25, M + H*).
b. Methyl 2-{[4’-methoxy-(1,1’-biphenyl)-4-yl]-sulfonyl}-amino-5-phenylpent-4-
ynoate: The starting sulfonamide 3a (804 mg, 1.71 mmot) and 4-methoxyphenylboronic
acid (391 mg, 2.57 mmol) is taken in 15 mL of benzene, 2 mL of EtOH and 2 mL of water
and treated with Pd(PPh,), and 100 mg of Na,CO,. The mixture is brought to a mild reflux



2 2 SEP 20U WO 001 51975 PcT~soo~o0si 6z -60 ESI Ms: mz (rel intensify) 457.0
(7, M+ H+t}. e. The nethyl ester 31 d ( 105 ng, 0.25 mmol) is taken in 10
nL of MeOH: H20 ( 10:1 ) and treated with KOH {115 ng, 2208ER#83). The

resul ting is stirred for 18 hr., evaporated to
partiti ong@%}é#)\ﬁen sat. NaHzP04 and CHCI 3: MeCOH (15:1). E’{i'??{e}g'}@ﬁ?ayers are
separated and the aqueous layer gimlarly twi ce extracted. Conbined organic

| ayers are dried over MyS04, filtered and evaporated. The crude pal e orange
resi due ifor ihkmnd den patiddnkd Bagech EoOAMMOHNEIQATHE digliic fagerds washeh of f white

sol i d. ES\Lnt}l\ﬁ?nc %d Ql}e? IMgiSBt ?'rl]cgrle& Xr)d e%%%fa?ed( JI’QQ resiMe-l-is m)ystal%%he 32 10

Preparatio

2-{[ 4" - Mehetaney EDAR (2:bitp Biengff-hite-splid. - sul f onyl } - ani no- 6- pyrr ol i di nohex4-ynoi c
acid a. MesiMb: rz{rel intensity) 4499(100 M +NH.Y, 4669(75 M+H"

(4' - Met hoxy(1, bi phen y ony pyrroli hex4-ynoat e:
The startfng sﬂ? f"beﬂgtr:'f 6%%9%55{%;0%2%“8 158&?'7 t;f”'?ir‘i atﬂ’ﬁﬁ?rﬂ gcphenyl bor oni ¢
aci d (193adixygs di:scﬁﬂcdrfmrlxém;afﬁn t Tk eolidiresidb® isnterygfalliaehfrem BiOAL: Hexares of 15 Et OH
and 1.5 r\ﬁgc%get sthpe presence of Pd(PPh3)4 (29 ng, 0.025 nmol) and
200 ng of rought to reflux for 18 hr. The m xture is then
partiti onE&IMétMéqqllEpﬁﬂE) 453 (L0 M 1RO04B6.0T6 Mot Bani ¢ | ayer is washed with
brine, dried over MyS04, filtered and evaporated. The crude product is
adsorbed onto silica and el uted tH2B&4 flash silica with Et OAc: MeOH ( 1:0
to 4:1w) tPregardiorfofRA(L-MutRRGE1, 1’ Dipherfd)-4&=Hl-sionylhminb/5eH-nhddpidlisibt y) 457. 0
(100, M+ H7). b. The nethyl %se;tl(é)r e?f? l(“caci({rg 0.44 mmol ) is saponified as
descri bed for conpound 3le. e B‘Te orange residue is then

recrystal bj zedﬁefwﬂhw}z’ aﬁ.ﬂéﬁ@éor&odnqunylgxa.m%&tgr angReSALd. ESI MS:

mz (rel |nten5|t (10 Preparation of
2-1(1,1"- I@?%&éﬁ;ﬁl“}mﬂl’ﬁﬁk‘i‘uﬁ%ﬁ{ﬂ“fDMﬂ%BmchFﬁBFfp‘?f@I"PInBﬁr%%“% hdhe acid a.

Met hyl  2- BWn€C8Y hE BEt yrcaa{ektmlsermf&ozﬁurmﬁdomﬁmehemﬂutwnmmmw phol i ne
(3.23 nm, 37.1 mml) is cou

ed with r.af or Ideh 37.1 mol
wt. mbnoret ashid o with gile ‘éﬂ’e Ziew‘(“g%B‘?"’ gf“e Mg M(P‘) f&@ﬁ@én bed for
conpound Pimpotaed. 30TIg esidiiche thed |r&r)@famﬁ@1l1&d:naMeGHpta| givey @2l ogvos-up. ESI VB!

mz (rel i.n nS|t 227.1 (100). b.
Met hyl 2- [(‘ﬁo Cmbmx‘?qh m?jsaf(d?%mwnséﬁon I] am no- 6- nor phol i nhex-4-ynoate: The

starting t-but Jhe @tambarrmﬂylmb cemnq@pcnﬂmarmm X1.p% gdeprdommeot.ed and
coupl ed WigeBanedrdn Zetp, 19k 3308539)¥a Q! £ibARenyirbrheRieqQ3. 06 2, 7.14 mmol)

20  are taken in 16 mL of DMF in the presence of 1.6 mL of Et;N, Pd(PPh,), (650 mg, 0.56
mmol), and Cul (240 mg, 1.26 mmol). The mixture is then heated to 60° C for 20 hr, and
then partitioned between EtOAc and dil. NaHCO,. The organic layer is washed 2x with
water, 1x with brine, dried over MgSQ,, filtered and evaporated to give a deep red residue
which is adsorbed onto silica and eluted through a column of flash silica with

25  hexanes;EtOAc (4:1 to 1:1) to give a yellow solid.

ESI MS: m/z (rel intensity) 389.1 (100, M + H").

b. Methy! 2-(4-iodophenylsulfonyl)-amino-5-(4-morpholinophenyl)-pent-4-
ynoate: The starting t-butylcarbamate 4a (1.23 g, 3.17 mmol) is converted to the title
sulfonamide upon treatment with 4-iodobenzene sulfonyl chloride (1.15 g, 3.80 mmol) as

3  described for example 1a. The crude residue is adsorbed onto silica and then eluted

through 2 column of flash silica with Hexanes:EtOAc (3:1 to 1:2) to give a pale yellow
solid.

ESI MS: nv/z (rel intensity) 554.0 (100, M + H").
c. Methyl 2-{[4’-methoxy-(1,1’-biphenyl)-4-yl]-sulfonyl}-amino-5-(4-morpholino-
35 phenyl)-pent-4-ynoate: The starting sulfonamide 4b (420 mg, 0.76 mmol) is converted to



-61 bi phenyl sul fonyl chloride (702 ng, 2.78 mmol) as described for conpound
3lb to give the title conpound as a pale yellowtar. ESI Ms. nfz (rel
intensity) 476.9 (100, M+ H), 211.1 (20). c. The methyd jeggrernmg3b (252

ng, 0.57 nmmol |s hydrol yzed as descri bed for s conpoun ve the
title conpB@AYSES "Ms: mz (rel intensity) 429.0 100%%‘3;&5()&'&)19} Exanpl e
34 Preparation of

2-{[4' - Met hoxy- (1, 1" -biphenyl)-4- 'ﬁ] sul f onyl } - am no- 6nor phol i nohex- 4- ynoi ¢

acid 10 a. mé\/&ﬁemeknpamﬁwhqd@aﬂa&wﬁl:mﬂofdamm-(am rﬂgﬁu MRAANA! detfb@x - 4- ynoat e:
The startltgﬂ - buty, I-ﬁ[%r bamat e 31a (6. IS deé{?ot ected and
coupl ed wi °°§}PB’§§9I B F5sjidng lid i fff’”?“%‘z@ﬁ‘?ﬁrﬁi%ca{% g’d‘é%é’?FB %f or conpound
31lb to gi vsahdhe title conpound as a pale yellowtar. ESI Ms: niz (rel

i nt ensi ty) Met hyl
2-{[4" - rret oxy nyg% lﬂtl)tenslr@ 55—% (-1291’31 fEI;)UI f onyl } - am no- 6- nor phol i nohex- 4-ynoa
te: Thesstérti ewﬂwtm&mld@mm, ¢ BOOmal) is MydEDzedrtp fity relative eanpsixiis t o

4et hoxy phgiyds-deRfisel for &ahfle (18 3i3hermhd esidus iTPRN 1B d dRACEORBMDRr conpound
32a to glVﬁathe title co ound as a light brown solid. ESI Ms: nmlz (rel

i nt ensi ty) 143506V T8 xS ). 20 ¢. The nethyl ester 34b (36 ng, 0.076
mol ) i s hEsird$:ya/e Gelistebeg)csds 0g4d, Mor NLY) apicuped, BMeHt)o gi ve the title
conpound as a yellow solid. ESI Ms: niz (rel intensity) 459.1 (100) M+
H+). Exanple 35 Preparation of 2-{Ezamples

[4" - Metpyl thi OPl(eﬁalJatiopéth{Wlﬁe\Eo%{'-#i DipHehy Y153 Rakife-5-G-

nor phol i nohex- 4-ynoi ¢ aci
2-{[4'-Methyl thio-(1,1" -bPﬁF@WW‘&PhWWPP“%Y@&'Fﬂd} ani no- 6- nor phol i nohex- 4-y

t The start f 34 | ed t
‘ot 1 £ i Bphor OB P RSBy DeP PR HEFyOoRe: ASRBRTBEE for
conmpound 3Q<aW¢rt9dgo Wﬂdmb’mnﬁmrblmhmmrbsmueda’m da.| Tightesiduednten sdbibel ESI MS:
mz (rel i Qﬁt@ra&i él% gm(ugﬂ'ggs'h sMc “Hﬁ)hex;ﬂes PIBgc KF& gyb 1?%& %Fre §5a (40 mJ’

0. 081 nmol ) ¥R!° escribead for conp ve 16 ny of
the tit¥e &é?abw ra?smaegsewllm@@nd ESI ME: mrz (rel intensity) 475.0 (

100, M+ H+). ErRaiSprthg3Re acetylene 4¢ (1 4g, 2003mMPa0h &4 Dadphelyth SN 5162 - 62

Preparatio

2 4 (4- VetniBos SRLRYIED- e plet iemeheAdh e PO A TS S | nohexc 4- yn
oi ¢ aci d asiliddedndyaluted through a column of flash silica with hexanes:EtOAc (4:1) to give a

2-[4-(4- I\/eggg yggplenyl ) - acet yl enyl benzenesul f onyl ] - am no- 6nor phol i nohex-4-yn
oate: The Starting sul fonam de 31b (1.00 g, 2.03 nmol) and 4 s

net hoxyPhe Byl MSemn (ehistepsig 38Pgl (190, B4 Wl ) are taken in 20 nL of DMF, in

the presenee of mMehfyPPh3) Z—@lloﬁtﬁﬁeﬂmulfﬂlyib%lmtB)-mmgﬁhhﬁ)ﬂﬁnmpem‘?0 mol ) and
Fﬁlgr’\ll ((:I?I ﬁ?gao éxecg\ar[%%_lo lglwzgﬂ) Sgt!: rSal; ?958ag 45051 5 is converted tohgxe rtr{IXt ure is
sulfonamldc upon treatment with 4-iodobenzene sulfonyl chloride (1.11 g, 3.66 mmol) as
described for example 1a. The crude residue is adsorbed onto silica and then eluted
25  through a column of flash silica with Hexanes:EtOAc (4:1 to 0:1) to give a pale yellow
solid.
ESI MS: m/z (rel intensity) 554.8 (100, M + B*).
¢ Methyl 2-{[4’-methoxy-(1,1'-biphenyl)-4-ylj-sulfonyl}-amino-5-(3-morpholino-
phenyl)-pent-4-ynoate: The starting sulfonamide 5b (367 mg, 0.66 mmol) is converted to
30 the title compound with 4-methoxyphenylboronic acid (151 mg, 1.14 mmol) as described
for compound 3b. The crude product is adsorbed onto silica and then eluted through a
column of flash silica with Hexanes:EtOAc (4:1 to 1:1) to give a pale orange-yellow, foamy
solid.
ESI MS: m/z (rel intensity) 535.0 (100, M + HY,



three tinmes with dil. Na2C03, one tinme with brine, dried over MyS04,
filtered and concentrated. The crude product is adsorbed onto silica and
eluted through flash silica with EtQOAc: hexanes (1:1 to sz)ggpo%]gy ve a pale
orange tar. ESI M5 mz (rel |ntenS|ty) 497.4 ( 100, M G%S The net hyl
ester 36a WO, 1.85 mol) is hydrol yzed as descri bedd18t50¢ % ffound 30e
to give the title conpound as a s6lid. ESI M5 mz (rel intensity) 521.0
(100, M+ K+). 15 Exanple 37 Preparation of 2-{

[4' - Phenylgoxy- (rﬂeaaem}hleaéxesuhé(nﬂg )0'4]7'11%1‘:31)“19'H}’dr31%@5‘t@@5’x@memﬂfbbk}m@hex 4-ynoi ¢

acid The sulp lorid | -car pamate 33a as
descri bed af"Sras 8‘3?%%&2?1 exapp! %.ﬂ% ??Fe”}‘gé‘iﬁ’ld’t“? (o ‘E“Lﬁil %H%i‘rﬁ gart;s @C‘h?’dr ol yzed as
descri bed cbmmnmhﬁmma:i}e(mﬂoum)tglgiveabﬂaenitsh doli¢ conpound. Exanple 38

Pr epar at | phenyl)-4.y1]-sul fonyl }-am no- 6- (4N
phenyl pi per a2| n%'(ﬁ{\i{réfrﬁtcnﬁég% &Oigl 1QJl)d a. Methyl

2-{[4' - Jret hoxy (1,1 -bi phenyl) 4- fonyl} am no- pent -4-ynoate: 25
(t)-Propar gl ycene 5 is taken in 50 nL of MeOH and
(1) Propar gyl glyoene 42,05 8, 1.0 ol o) s pken 11,20 7L o1 heCH and
hr and the evaporated to dryness. Th@dresulting residue is dissolved in 40
m. of CHCO3 20 nL of DVMF and 25 nL of NEt3, treated with

4- met hoxy . pheMdtii] f on@4{[(t -3 1 Triphenyl)st-yi-sudfdnyljoamin6-Siphemylpe4- |t i s then

partition t %%ge N8 Sumko Qreanic layer is
so washed 2% \?\n\t@ﬁg%grﬁll\(% l? 351\%1'6‘?% 1§ Sid )%E bg’%gl\?%o?rOIggﬁg (&?I | tered and
evapor at ed™%d-2gpee) are\awnledyis Spsethed iy %@P?"ﬂd b dhe Tegidyede F%‘F@’fta]lhﬁdz ed from

i - PrOH: HeXfranohegmésaE@Atc N16 @ diek anlBfr-wiiRt St 2- {

[4' - et ho g\i m/ &Fl o .(?)5-?- y; ] -SH\?_;%W%}I- ] 91'{%'(4'\' phenyl pi perazi n- 1N
yI) - hex- 4- % 2 %“ﬁ%‘l)-i,%- 9 Meriing (A%wng, 2.95 mmol) is coupl ed
with par afb)r naITdiemttml ¢s86 62197 3g2 1.0 mmudl) isuhyydrolpazd derids Jelatimelcaomdicacet yl ene
38e fahas descrindr %Q%%% Fﬁ?ﬂo%g&{d-?é&% stifizdaro &QOAgH@J&n&Tml) as

descri bed or conpoun Ive t conpound as a white solid. ESI
MB: 25 (r@) F°rﬂ"éﬁ§*}nt59’)d 548. 2 {100 M+ H). c.

2-{[4" - I\/EtMS(rﬁ/ztrerﬁtemzmdsbwzM}Ns*l)ll4f990x4o} wmmp? ,@84.6: 00, M +

phenyl pi peﬁ%m n-1N 5 yl)-hex-4-ynoic acid: The nethyl ester 38a is

hydrol yzed"to give the title acid as described for conpound 3le. ESI Ms:
mz (rel intensity) 556 1 (25 M xh 534.1 (100) M+ H*). Exanple 39
Preparation of 2-{[4'-Methoxy-(1 enyl)-4-yl]-sul fonyl}-am no-6- (4N
tert10 but Breparatiomedyt{ Mathptnio-(L- lglpl}enw-xﬂyw&n@}-aew Sphepupeni

2-{[4' -pethoxy-(1, 1" -bi phenyl) - 4- y¥bdsicdeld onyl } - am no- 6- (4N

tertbutyl carbonyl pi perazi n-1N yl)-hex-4-ynoate: N

tert-but oxycar ddegyl 1, 2-{¢Metigyithiogl,(*SDigkbng)p-4tyIBsulfonyl}-amine-Sephigpfied W t h
par af or nal n tyl ene 38e
(1.48 g, gg@lﬁﬁﬁt% as ess(t:ar|"l§ec?u%°3¥vr 8% SQD ﬂgpﬁa%g H ‘g %(ltle 15
conpound asethylhigpbenylbprovivacid (SAS med %mgbmle@wrﬂ@ds dﬁ@rbeéf@nmnvgnd ESI MB:
rn/z (rel Bﬂtﬂ@%s{dﬁé is %Z%s&héedﬂﬁ‘a& heMdnds:HDAe (15 to nge an orangc solid.

'[26I{"£4bujl'§/g§(3§§¥lﬁbﬂéﬂ ‘ﬁ“ﬁ@‘%&ﬁ #Wl@%}ﬂlﬁé%ﬂg %dz 'Pt{é(%?ret hyl ester 39a

i s hydrol ybed tTheghatiyl ehe Thi(665emg diddmmsl) detsrdmlybeﬁtofns relgorpabegli@le. so ESI
MB: mz (rglg L%&Bﬁédtf}fx) ex?r%pﬁe th. ('lghggolid%s'fdutr;s)recwstallized from EtOAc:Hexanes

(2:1) to give a yellowish solid.

ESI MS: m/z (rel intensity) 469.0 (30, M + NH,*), 452.0 (60, M + H*), 279.0 (100).

30 Example 8
Preparation of 2-{{3°,4’-Methylenedioxy-(1,1’~-biphenyl)-4-yl]-sulfonyl}-amino-5-
phenylpent-4-ynoic acid
a. Methyl 2-{]3’,4’-Methylenedioxy-(1,1’-biphenyl)-4-yl}-sulfonyl}-amino-5-
phenylpent-4-ynoate: The starting sulfonamide 3a (804 mg, 1.72 mmol) and 4-



Exanpl e 40 Preparation of

2-{[4" - Met hoxy- (1, 1' - bi phenyl )-4-yl]-sul fonyl}-am no-6- (4N

met hanesul f onyl pi perazi n-1N yl)-hex-4-ynoic acid a. Mt EP 003

2-{[ 4" - met hoxy- (1, 1'-bi phenyl)-4-yl]-sul fonyl }-am no-6-(4 ane 25

sul f onyl pl‘ﬁ@rﬂ@{im’ﬁ AN yl ) - hex-4-ynoate: The protected pi p"éiTé‘igi“P(@r“@la (213
ng, 0.37 mmole) is taken in 25 nL of CH2A 2 and treated with 4 nlL of
trifluoroacetic acid at RT. The rgsultlng m xture is stlrred for 3 H and

then eVap%ﬁyﬁﬂc&&yﬁl{cﬂﬁﬁ‘oﬁ&]@E@d E4r3btn'd;r Q%@%ﬁ%% Qre%l?ﬁ to] f16e FESpdUe 1S

di ssolved 1 n"25 treated wt t 3 and t hen
met hanesulcP’Bﬁ‘i}’Pd Cﬂeé‘?“ib&‘bﬁ( 6’“@3‘2“1@9 E’%m‘dﬁﬁﬁp‘é’) 1s a‘ﬁ?ébei’ é%tals‘ﬂ’i’ﬁﬁj‘ mxture is

stirred fmtaehraugnrﬂaamma fyamheaded: E£0AG (T ol &) wagee a3itebiatlda@otiand Et OAc.  The

organic | S h 4, filtered and

evapor at e St’?é/[églm\;%@%ﬁrﬁ% }%v‘\ﬁg {?Qogg‘f g&fr\/ﬁgg‘ﬁyﬁsMpur fied via flash

chr omatogritaphy Muithyh esgtr BAE 9 anggf-§emmoisi Hydrolyaddi tol its ERtiveBrbopyle agide|

i nt ensi tY)as aalrifdd Q"&anm MIT) HEQ sohd rebitfueds rebristaliizbd ¥t Gt RclfekaneF 21 US00105162
-64 b. (4' - Met hox bi phenyl)-4-yl']-sul fonyl}-am no-6-(4N tert
but oxycar HBH’;YFM’ Sn 1N yl ) -hex-4-ynoic acid: The nethyl ester 40a is
hydr ol yzeESIMSinve (rélattedsinh) | 466.0 clogMaNH|§sp b ped, MeH . onpound 3le. ESI Ms:
mz (rel intensity) 536.0 (100, M+ H+), s Exanple 41 Preparation of
2-{[4' - Met hoxy-(1,1"-bhi phenyl) 4-yl] - sulfonyl} am no- 6- (4N

acetyl pé pera2| n-1N yl)-hex-4-ynoi gxagilad a. Methyl 2- {

[4" - met hox &e |, - ny
sul f onyl pi pe %1”2“}?1“0 I%IH ?xﬁ'é’loxb&ﬂ bg’?ig]:yi} elisﬁ'r o?yg}c?mla TPB% Ezefiapn‘g 3la (210
ng, 0.37 mmole) is deprotected andandosdikrted to an acetate derivative upon

Ere?t rretnt W th acetd. @oﬁww@ueﬁlﬁwasm&iﬁﬁmumd $mkr@9omopnd 40a. ESI Ms: niz
rel 1 ntensi

2-{[4' - Nemoiﬁwlofmw% ﬁem!c)ma Mg]wgwsr(é%w{l% 347 mmgD gre(syggended in
t ert - but oXYKER(G00uTY|ipa preseaziked fldsk Yittgd- wiehadditipm el aeli cdndedfee mtyl;tyll ester 40a

Ve (el o e shiBellot Frfibtd, nA BREIAE by S sTRARPMTC S0 =5
2-{[ 4' - PheF¥ diby mL} is 'addel shrapmrisk Jusing yhe] additips mpl}wam Me/le syspensiondi nohex- 4-yn

oi ¢ acid ZQaIItlaﬁmgulst,q@de d%laleqsw&k? m%g aft t&%ﬂbﬁﬁnvufh&mﬁonmt%km&ar bamate 3la
as described for conpound 31b and the resulting fonam de i s hydrol yzed

as descri bEdrqught t%ﬁ%bfﬂﬁ&’°§f@ 3 hgs: gM‘Fé aliqygng the F’é?‘t‘EE)FPp‘ES’ﬂh‘E?WnE?(%B’I e 43

Prepar ab i Of&mpéramre, triethyl borate (5 8 mL, 34.20 mmol) in THF (15 mL) is added dropwise via

2-{[4 Pheﬁﬂx fflﬂi_nll TQ t}{% ]‘%rl )15 aﬁﬁ\é lh "/Sa m(%nIXA éhlo%m (59 mq.'){tm! 1'\?358

di met hyl am nor
but oxycar bemyrqu@néﬂ(emmm mfhyFthﬁ))Vlth@i@@ PRoele: TheicambiisA amine i s

coupl ked vvmrgkmcpaﬂﬁfc@raeahd&h&de md‘,fﬁl@@d%@ttﬂé mnéemﬁavedaﬁycxrotakged for
compound 30a towa titl edcorTPound t?)g‘lwghon chloride 99 is
coupl ed wi FYiPEr24slt ;ﬁ' b S9PgrEedys 45 meryeRllized ﬁi?@’dE NS IHEBEREP 31b and t he
resul ting sffiird andfrwhies Hofonioycld plojuee ehhials is diered nndeedfrfgemtiamonpound 31le to give
the title X of
4- Met hoxybgnrzi(géﬁs?q‘1 rﬁégbekgléﬁés“ﬁ{ ?@2“?’? L'gir%lienom Jﬂ%oﬁﬂf’hﬁsoﬁ 239 ynoi ¢ acid
mmol) and Pd(PPh;), (138 mg, 0.12 mmol) are mixed in degassed benzenc (20 mL) 2 M
Na,CO, (3 mL, 6.0 mmol) is added to the mixture follwed by boronic acid (563 mg, 2.63

mmol). The biphasic mixture is refluxed overnight. To the cooled reaction mixture is

30 added water (10 mL). The layers are separated and the aqueous layer is extracted with
EtOAc (2 x 10 mL). The combined organic extracts are dried over MgSO,. Filtration of
the mixture followed by removal of the solvent by rotary evaporation affords a crude solid
product, which is filtered through a plug of silica using EtOAc as solvent. The filtrate is
evaporated and the solid residue is recrystallized using methanol to afford the title

35 compound



2 2 SEP 2003 WD 001 51975 PCTI US00105162 -65 a. Met hyl

2- (4- acet am dobenzenesul f onyl ) - am no- 6- uxor phol i nohex- 4-ynoate: The

t butyl carbamate 33a is deprotected and coupled to 22 SEP 2003

4- acet am dobenzenesul fonyl chloride as described for corrpound 31b to give
the title WOMFSIRY. b. Methyl 2-[4-(N CT/US00/05162

4- met hoxybenzoyl ) - am nobenzenesul fonyl | - am no- 6- mor phol i no5 hex- 4-ynoat e:
The acetami de 44a is heated to ref“fux for 3h in 3N HO and then

concent r at&d Metnytl{4y 1o% Eﬁy%pﬁ -Wifoiat:0l e neifidd dor|g Ul 481 ng resi due
is dissolved i nyd[ -g-l&l% YL S|g¥N addi ti on of 1t hlr(‘{gsn échl oride. The

m xture i Sm@el wdisgplyedrin @@i@z (é%mbméﬂvhqnss ?Oé’ﬁé%oe‘ljc'%ﬁ%mcg%&%?@d pressure.
The crude ﬁi"l'ﬂSriﬁn&}lisfaQ&@%d ottiBisSIVEEH Bhe T [icHisP nk@de isrqugdzéaﬂ cool ed

to 0 C. 4-MNethy phol i n dded, foll t hoxyben chlori de.
The reacti® @1/&&0 e(;] ?LO’%]?} Fﬁ%’qu%ﬁ’e Tgﬁate‘ﬁqv‘\"ﬁgleé%gwwf eh %?ﬁ dz“é’ﬁ‘d extracted
t hree ti nmestdWN{HCGt @AeL). Thke eashid nwgehiElapécis| dalgé roseravigSQyasihaed wadt h di |
Na2C03, H id which is
o uted t hrQneoped i R ol fln W0aithg o 800 ERBAELWARY STl el § "B
mz (rel |th%@qaféﬁtttpwlthsqtéurﬁxer(mﬁcanm+ H+) . 15 c. The methyl ester 44b is
hydr ol yzedq, asxcstemdtw’fpﬁén mg,Z -J-ﬂ S E: them&l mkscgezc%miggd f'\i/ls a

Na+ +

d

SHgl) I dEXEﬁ{ﬂu 72%6 lﬁxlg%é glgfl ?éﬂz\%ﬁ% EXC(:N) in Aczé325 m'\ﬂ) The suspénsion 1s heat

4- ndl i u ﬁ/)éwemzoubr)s ARl 'L BN @Sdinb R Wid roffi BRphadn TRd PRGkdidiehex- 4- ynol ¢
acl a.

4- n- But oxy%%sﬁlf‘bcﬁ été)rﬁcn%%é’ﬂ'ﬁen% FeIREey o) vashd ngiths st NG Py ASHBYEr s - ynoat e:

The acet amedaatéldﬁlaxdltbe aganieclagee driddowithglQ,t IFitramn 6 te dolugo followed i Nng wi t h
nbut oxyben n 4 |4, & r 45a is
hydr ol yzedgoglge‘%l gg)c(r%?ggg ? g&%%%ggﬁ%?%%gdtéga? \F/getak} gs EE:E {kjlq% t351'§%:(§rrpound as a
solid. Exaffflle 46 Preparation of

2-{[ 4" -bet hpxaee(oiyxﬂethybiwtimw&xy-{lr ylﬂlph%ﬂ}l)‘.awkﬁxfoam TIR-cBirdd b@melghw 4ynoi ¢
acid a. Butyl-2-hydr Oéy X yn er: The starti

3 bheny| - LRy A AT CHIL a2 2 menirlp 01, MARE(LIRE 106mHODS dry THE

under ar gogyaad &99&9&1 tﬁer&&l&mlﬁu&% ik ®B i ﬁrb@nmls lwartém(ymw 36 ni,
23.4 nmmole) is ad dropwi se and the mxture is allowed to stir for 15

min. after @ECHC Br:%ldz)taze fddedyq ﬂﬁﬁeactm mixtpEgaRdie agersgpraedd IGH MEYEC and t he

sol uti on aldyeriewashed vathisitd NOHCA,Bolitioh. and @iEd drRd iwith mks@plnilmhtmatfdﬂmver( 3.01 m,
21.2 mmol e wi se. The m\}it srei tir for 15

mn, and t ‘él ¢ talle1 %og? |s?16°ngé¥ o1asy c”?m‘rag??o a"“na"h?1 ‘ghlso}SLRm}oied l owed to

cone to r omystelhmplafmm EtGAsthexanésmixtifegtorgiva e vhisnsolid. 22 SEP 2003 WO
00/51975 PET/|SHRLERGL 1 ﬁﬁmym%nsmfwa&h @lourd B 0 d0b BRIRAT i L1 oned
bet ween wat er and Et OAc

ganlc ayer i s wash th brine, dried over

MyS04, fi | dissobgd imid2 M\?th(% o Tg¢ W,ﬂtlan sregeled oy @rﬁn\?\/rh M:Na@]é (hlisor bed ont o

silica, el uﬁedthogugﬁd@ drdpRsie. The solventSRL HABvANILY Rothif XAPQEidRkRANGe (10: 1 toO

2:1 to ive . the title et as clear s
) g resxdua water 1s remove(rI by azcotrof:aing with gcnzé{le "?he solid is taken as crude to the

next step.
g. [4’-phenyloxy-(1,1’-biphenyl)-4-yl}-sulfonyl chloride: The above crude sulfinate is
dissolved in CH,Cl, (10 mL) at 0 °C. To the solution is added 1 M sulfuryl chloride (1.1

mL, 1.1 mmol). After the addition is complete, the reaction mixture is stirred at 0 °C for
3  another 30 mins. To the reaction mixture is added water (5 mL). The layers are separated,

the organic layer is dried with MgSO, and finally filtered. Removal of the organic solvent

by rotary evaporation affords the crude sulfonyl chloride which is purified by

chromatography on silica gel (3:1 hexanes/EtOAc) to afford the pure sulfonyl chloride.

h. The sulfony! chloride 9g is coupled to methyl ester 1c as described for compound 1a.

35 This material is then saponified and purified as described for example 1.



S b. tert-Butyl-2-nethanesul f onyl oxy- 6- Phenyl hex-4-ynyl ether: The starting
al cohol 46a (2.61 g) 10.6 mmole) is taken in 100 nL of CH2Cl12 in the
presence of 2 nL of Et3N and treated w th nethanesul f ony® 2cégponige (1. 64
nm., 21.2 mole) and allowed to stir for 18 hr. The mixture is then

partiti oneWO@MIP® and 1N HCl. The organic layer is dri ed@VERRYSOS,
filtered and evaporated. The crude nmaterial, is adsorbed onto silica and
eluted through flash silica with fitxanes: Et OAC (10:1 to 2:1) to give the
desired material as a pale yeIIowE Hﬁo C.

1- hydr oxy- 2- azi do- 6- Phenyl hex- 4 met hane sul fonate 46h (1.05 g, 3.24
mol e) is t drensrationsE2-gif @fM@HZ‘Q}tE“zXhG lt‘PE’QE‘E’H Anit-splfonyly-amginoSr j £ | yor oacet i ¢

acid and the resulting dark bpru an4Lytnbioacruvas allowed to stir for 2 hr.

The m xture | te i ed over

weon 11 Fel G MeoSihaispd %31‘1‘!%') S50, ndtider SATRRE4 Y 5 O

t r eat eds wi Methdxyethody)-biabidie ain dotverdded the tii6 s@fdngl cmaldera;:cord‘rhg tovithet ure i s the

diluted w} %‘g—h BI?%dEIeQ%?d(fJT ogrmgrgg/?shed 3x with water, Ix with brine,
ol

dried over tere ed. The brown residue is adsorbed

onto silich sugfpapl é‘d"ftC\mi%’gﬁwalcé@l 1oaty] eter ¢ assdescaibed fepcoyiretndaxanes: Et OAc
(1 4: Hidt 0 1:8jis ﬁaﬂtg@l ié@lghl@@oﬁxﬁ&d alﬂ? mﬂip@umasca&daortewnan 0 22 d. - ' de 46

r oxy r enzene n ex yn: e azide 46¢
(443 ) 2§%@W§D Iiptgns, zo(ﬂ) ygﬁ&&%ﬁgsqoﬂf{lﬁ presence of PPh, ( 1.08
g, 4.12 mmole) and treated vvrth agg)%glnlt[ of water. The mi xture is stirred
for 18 hr diluted with 10 nL of 1 nmL of H20 and 2.5 nL of Et3N
and then t rBsepasstionjof ¥r{[4b@d\’r-n!reﬂz’meﬂrﬂ!)db§/1-biemﬂr)'ﬁdﬁ-S“'ﬁwl}rﬁ!)t!‘br eis
stirred for 2 hr and then parg_bgehﬁpgﬁ@_‘;%ﬁmpeaaveen Et OAc and 1N HCl. The
organic Ia filtered and

evapor at ed %'Fﬁ@i“@ﬁ@“?‘@ -4 hetﬂpl%iﬂ%lbgﬁléd“lﬁ’mlo @?‘1“? a 1em&fut ed t hr ough
a colum otz-ﬁf-lpsasdmmbkthm@)mkne heummerd kd A€ éulﬂmylcnhlbndl@ accadiggwe the title

gomgrqu a§1 ﬁg@c?o%ﬁéé&%ﬁ%&fﬁ?o Ound‘c’lg) - yl]-sul fong/l} am no- 6- phenyl hex-

430 yn: Thé ﬁﬁlﬁéﬂ&@ﬁm@%@lsmﬂple@ t%metm#@)lc psdesgibedior ppmpoundi1aof benzene
It ntthE p{ esRip e 1Ahdﬁﬁ£ﬁ%¥@ﬁﬂ§md%%lg&(%ﬂn u)pﬁl IJL?YEI u][n t A
etrakistr i ne ng of water an

of Et OH. Thﬁgﬁﬁ‘?/?gg‘i‘g‘gcgs“ﬁ)régg lux for 18 hr and then partitioned
bet ween wat er and hexanes: Et OAc (% g I‘Ehe organic layer is washed with
brine, dried over MyS04, filtered parated to give a residue which is
adsor bed ontPaeparatipn §3={[YeixBoxy(l, Uchipieasiy4- mlmmw@@vmeﬂpw%i ca and
eluted through flash silica with hgxpned: EtOAc (2:1 to 1:3) to give the
title conpound as a pale yellow oil. f. The al cohol 46e (159 ng, 0.36

mmol e) i s taakenMethyl 002-[[B’ Dtlmxgzqe,tlmpn&mﬂ@neafﬁgl}dmm-pl&nymm 4Jones

reagent until an.or | The irred.for 50 s
nmn. and th’ent?qugr?csg g’g S&?%‘arg)‘(icgasé |%o 7 EED = ?é &ﬁmrf’mf’?eéd for an
addi ti onal (32 md, 3.2 itha) 4ré pasplgd qumroebepcmpmdr% flihbtrqsxdeajlsadmrbpdre sol vent
evapor at.ed f ilicawth
G 3 NEOH T o] 5 LU ol £l HHOHA R B G 0T o L e ' Sl .
47 10 Pr epéryalthvb?fa’lﬂ“ S“m

2h{[4I h(2 mmm«wm}m@lm o @b)phesoyLgo; M-, - sul f onyl } - ami no- 6

phenyl hex- 4-yno ' _

i oy 21 [ a8 Bl Bl 78 (RS 2 1 ot STV J2 B S SEOPIHS 1 - i no- 6p
henyl hex- 4-2pid: aSTibﬁerl@élfereeMﬁple k. dbuprliddesidye s ddpasbed ontohdilippiadd eliBd i s as

descri bed ft%uﬁqm%ﬂ{éa&ﬁﬁnﬁﬁt}@tﬁﬂc M'Q@H"(i@lo@ 1§W&%%llowl§h@ The al cohol
47a is oxidized to the id as described fo onpound 46f . Exanple

48 Prepar at@%h‘%f“@(-“{l Irrr,_tren31(yj4ﬂ0(30 M+ NHY, 449.9 (35, M * 1Y, 279.0 (100).
Pyrrol | di no-ethoxy)-(1, 1" - bi phenyl Bxaghpi¢13 - sul f onyl } - am no6- phenyl hex- 4- ynol

c acid a. 1- {

byr rol i dono EHRSS-of 214 eblehgw-aseymybetepe P amipgs Sghens-

6- phenyl hex-4-yn: The azi de 46c pet-dgmgit®dd t 0 sul fonyl chloride 1la is as
described for conpound 46d to give the title conpound. b. The al cohol 48a
is oxidized to the title acid as described for conpound 46f . Exanple 49
Preparati on of

2-{[4' - Met hoxy- (1, 1" -bi phenyl)-4-yl]-sul fonyl }-am no- 6- phenyl oxyhex25
4-ynoic acid a. tent-Butyl-2-hydroxy-6-phenyl oxyhex-4-ynyl ether: The
starting 3-phenyl oxy-1propyne is coupled with tert-Butyl glycidyl ether as
descri bed for conpound 46a. b. The title acid is prepared from conpound 49a
according to the sequence reactions described for conpounds 46h-f.



30 Exanpl e 50 Preparation of

2-{[4' - Met hoxy- (1, 1" -bi phenyl)-4-yl]-sul fonyl}-am no-6-nethoxyhex-4 ynoic
acid a. tert-Butyl-2-hydroxy-6-nmethoxyhex-4-ynylether: TR sgmming

3-nmet hoxy- 1-propyne is coupled with tert-Butyl glycidyl ether as described
for compouw@WMEEWIs Z 2 S E P 2003 WD 00/51975 PCT/ US00/ BEW/ES0008IE2 .

1- Hydr oxy- 2- azi do- 6- met hoxyhex-4-ynyl ether: The starting ether 50a is
carried for to the title azide as>®escribed for the sequence of reactions

sequence. r Yact aubty. G BpROGRELRTA ST E IR S ARG 09 20, (1
of 2-{[4' - Bmrhyneate:| Thetstagingigdo sulfpngnifle 3a (0 gnl49 meal) Al GethwmyFadeyhex- 4ynoi ¢
acid a, tept21Butiybndndly ot Qién Gr rneﬁb%ﬂwm%waeke%w@fro 42The #tEgNt i ng met hoxy

al kyne 50a rted to its relative 2-azido deriyative as_described for

the. sequenBPEP et e a0 bmmeban Gl me LU TunTil ST aa e i then
1- Hydr oxy- Reafefi 4 5031’ﬁml(rlan&thcbpdﬁﬂitﬁ:ﬂédb)srw@cryﬂitbAShﬂcﬁQ[WTl}e—o@ﬁhxﬁdkyﬁ*—xphenyl hex- 4-

2 esence. or B v gy et ol oBRCT ke BphCSBR oo e Bk i er e
m Xt ure i seysporeted o@ived rbla'smlwhtbmlsfdd}ortwhdntbwkcaand)él@te@ fir@igh a Tdlemor gani ¢
layer is e%fﬁa@i%ﬁélvoﬂh%kaﬁ&' E@Acgﬁ‘?)tﬁ g@c &&ﬁ@%’eﬁ&@'so%ﬁ aqueous |ayers are

neutralized with solid ual vol ume of di oxane and

treated wi ERTMS mﬁr(ﬁﬁlﬁqumlf) 47511|§W9M¢11YH44) %8]1-(% D chloride (5.3 g) 16.7
grr?l e) agﬂ ?)IA he Tieshdtiyl B&rasu (380 2, @ﬁzlrﬁxﬁ&ﬂls hfirélyzed @ik relB@R c&ﬁ%@yhé i gnteﬂ

et ween IS Was an en
brine, dri éﬂgﬁ/@e}s"%‘gﬁﬁ °xa\“m?etg1‘e eef ré?)‘?ﬂ?d? Elngﬁteéjmﬁ%%‘%?‘?nﬁé" solidis
purified vigie gbitanmmystalshr omat ogr aphy with 20 hexanes: EtOAc (1:1) to give the
title conp Jhe title acid is prepared from
conpound S%Eilglssa@és?wmhﬁwfgy 12(0(#‘51(\)4“% 46f. Exanple 52 Preparation of
2-{[4" - I\/Ethoxy(ll bi phenyl ) - 4- ufdonyl} N

R RO SP apri i s s s

met hyl - am go- 6met hoxyhex 4- ynoatent-Fpeicaeldd 51 (500 ng, 1.23 mmole) is
di ssolved in 20 nL of MeCH and treated with 8 nL of SOCO 2. The resulting
m xture isastirMethyht 2i#(4-Methogpheny)-acedylenythenzepesplionyllauninorfphengls | dual sol i d

is dissolv L L e rea | iodide
(0.092 nL. %@nt 47Jyn199te i3 nﬁdtrﬁggt ﬁﬂggﬁﬁﬁ"?ﬂ& 3@"(@'54 g9 i?ﬂxﬂﬂm&lﬁ agae(;u%e

resul ting r??ektl"ﬁ’ﬂ’gn“i?’g %’fl?"ter(%%igffld‘ls’ mynqhy-ar 'ﬁlffnf%}sprf“r%Q&PWﬂ‘bﬁ‘éerﬁé‘ie\ﬁéen Et OAC
and H202 Ttmezmgﬁm,zsr Pcﬁl}l&xﬁ),@lﬁ(%\ﬁﬁxb&lhsml)vm@m anehgt(mm thfdnehe dri ed over

MyS04, il trr%!ct%r% lSatHCn heacl]te tﬂ 69 g%gdégucgrrdbtﬁe& pf%?oneggétween i%%e and@é) eI'haCI dis

prepared from conp or co oun fe 53 2 2
S E P 2003 organic layer is washed with IN HCI, aqueous NaHCO, and brine, dried over MgSO4,

filtered and evaporated to give a residue which is adsorbed onto silica and eluted through a

column of flash silica with hexane:EtOAc (4:1 to 2:1) to give the desired product.

25 ESIMS: m/z (rel intensity) 474.1 (100, M +H").
b. The methyl ester 14a (260 mg, 0.55 mmol) is hydrolyzed to its relative carboxylic
acid as described for example 1b. The solid residue is recrystallized from EtOAc:hexane to
give the desired product.
ESI MS: nv/z (rel intensity) 477.1 (66, M + NH,"), 460.1 (100, M + H").

30 Example 15

2-(4-Phenylazobenzenesulfonyl)-amino-5-phenylpentynoic acid

a. Methyl  2-(4-Phenylazobenzenesulfonyl)-amino-5-phenylpentynoate:  The
starting t-butyl-carbamate 1c (500 mg, 2.09 mmol) is converted to the title sulfonamide
upon treatment with 4-phenylazobenzene sulfonyl chloride (700 mg, 2.5 mmol) as



WO 00l 51975 PCTI US00105162 -69 Preparation of

2-{[4' - Met hoxy- (1, 1" -bi phenyl)-4-yl]-sul fonyl}-am no-6-(2net hoxyet hoxy) - net
hoxyhex-4-ynoic acid a. tert-Butyl 2 SEP 2003

2- hydroxy-6-tert-butyl di met hyl sil oxyhex-4-ynyl ether: The startin

tertbutyl dVR8¥IYTSsi |yl - 1- propyne (20g, 133 mmole) is corf’\gqugﬂosﬂg the title
ether as described s for conpound_46a. b. tert Butyl

2- met hanesul f onyl oxy-6- tert- butyfdl met hyl si | oxyhex -4-ynyl et her: The

starting aesabdal foﬂ@ﬁan{pfe41a3 The dridt REBUeC) aas%rb@mmersiim ah® theh 2luked] at i ve

r2re rs%![ ﬁ;ﬁegtﬁ‘f“l’@scrMdéﬁéﬁgﬁwﬁj{}we%%ﬁﬂ%?hﬁ g“’?ﬂéd?{”z%u’fnlwh3| | oxyet her

(28g, 74 roiidifisd upen dtamktiegy i n 500 nl of tetrahydrofuran and treated with
tetrabutyl ;mi . Qur , n he resulting m xture is
stirred atlf)S .Orz"({ilhr?%hsx ?6§'2@6%r+tb?a?| onehﬁ%e Weci'llc-aF Et OAc and water. The
or gani cs | dyer Tse matbyiestendSa (D.48t B94 mmeol) islrertedovitbldOHAT 2k, 3V oMol SO4 and

evapor at edy 10ha. §ERElsO (51) taﬁk@tﬂreﬁ@orllq%%mgxfn t%%e atk dfibk-isof pyridine
and treated V}“h‘bﬂ?nz% chI le). The 15 resulting

mi xture i S2oUief Rt 47 INﬁCIS‘hMEa%Hd"“Pﬁ@ﬁ%@bBﬁéﬁ‘%HY“Tﬁ‘éﬁsP@s| due is
taken in heitehmine,ained dvct beS@4l, filitled afid dvhgordted. The ioaliedfmdudﬂxslﬂ&)g@@m&dEt OAc (1:4),

washed with ﬂy\%b% é—%ﬁ'e%esb(ﬁ ? ﬁa"gme%ge W5 untlgq%(]) dranﬁé 0rhEr ed and evaporated. The

residue is pu tOAc (9:1) to give a
yel | meso|1;:§ M8} m/p (el 1nten51ty) 451. 3(21 M+NH4 ), 434.2 (100, M + H™).

[4' - Met hoxy- (1, 1' - bi phenyl)-4-yl]-sul fonyl}-am no-6-benzoyl oxyhex-4-ynoic
20 acid: The nesylate 53c (12 g) Bxmgledfvle) is earned forward to the title
acid as deBmparatéh éfar{[4’me@ﬁﬁmncﬁpménynaaqtshml}fmmdlﬁ.@pyfridtnes-yl)-

2-{[4' - Met hoxy-(1, 1" -bi phenyl)-4- ] sul f.onyl } - am no- 6- hydr oxyhex- 4-ynoi c
acid: The starting acid 53d (3.% Efé RN '§6°§rml e) is taken in 25 nL of

net hanol aHe steriag edetinlt ArNibog-amrino-6(pYBABLyY)-Fened-yeel Léndprepsetiusse is stirred
16 hr af Ra;samaﬂd teh Bl aRUAROL AL G904 Q5 23%6§§ &%ﬁ&de RewmE &t Qﬁfﬁpo'tﬁd purified by
chr omat ogr%pcr% \A%%h hexanes Et Cac (7 1:1) to give the product as a
white soli PRpple .

2-{[4' - Met hoxy- (1,1 b| phenyl )-4-¥I !-g;jlzf onyl } - am no- 6- ( 2- met hoxyet hoxy) - ne
t hoxyhex-4-ynoate: The starting a 53e (419 ng, 1.04 nole) is taken
in 4 nL of PEp@a@tion ¢fi2-HieMethosmhenyDoicetpledylirenzent swifonglhpmingys-@yddib- am ne and
treated with 30 net hoxyet hoxy%pﬂn ‘4‘%8 pae. The resulting solution is
stirred for 16 hr and evap orated‘ ﬁle reS| ue is purified by chromatography
with hekan&ks %‘@J&dwwlif\f‘zpc@mm St(yrigingByR-pent-pryorpteck6a dsconvaid todhd oam g, The
starting etfleompadind 62RsotBed O mpr@d.€) is taken in 70 nL of THF H2O (1:1)
and treated with LiOH (25 ng, 0.6 mmole). The resulting solution is stirred
at RT for 1 hr and 2 2 SEP 2003 W 00/51975 -70 PCT/ US00/ 05162 t hen
partitioned between 1N HCl and Et OAc. The organic layer is dried over
MyS04, filtered and evaporated to give the title acid as a colorless gum
ESI M5 mz (rel intensity) 495.0 (100, M+ NH +), 476.0 (100, M- H+).
Exanpl e 54 s Preparation of

2-{[4' -Brono- (1, 1' - bi phenyl )-4-yl]-sul fonyl}-am no-6-phenyl oxy-4




ynofc acid The starting tert-Butoxy-2-hydroxy-6-phenyl oxyhex-4-ynyl et her
49a is converted to the title acid according to the seqﬁgf,ngfpof reactions
descri bed for conpound 46b-f. Exanple 55 10 Preparation 2003

2-{[4' - Phenyl oxy-(1, 1" - bi phenyl')-4-yl]-sul fonyl}-am no-6- hex4-ynoi c
aci d a. éY‘¥ %l 2- hydr oxy- 6- Met hoxyhex- 4- ynyl et her : ‘Fﬁg% Z{’Pf

3-phenyl - 1-propyne is coupled with tert-Butyl glycidyl ether as descri bed
for conpound 46a. b. 1-hydroxy-2-azido-6-Methoxyhex-4-yn: The title azide
is prepared from conpound 15 55a @eagéd ng to the sequence of reactions
descri bed for 46b e _azi 5b.1.s deconposed d cou d to sul fonyl
chl ori de gre%l&tborn ﬁéf pﬁéy rlg'gg’gfﬂyg"‘dyé]ss ﬁ?%ﬁ”ﬁﬂ?gg%v ’dé"n:gyl?he resul ting
sul fonam de is subsequently oXipntégnodcelr di ng to the procedure described
for 46f. :

2 Ve P e L BRRA Ryl s vigent g 1onis comers 080 L Chesea- yio
ic acid aml?%”r“tPQB@ta?Ficsiﬂbﬁ‘gﬁ’F@S@W’GlPheayl t hi ohex-4-ynyl ether: The starting
3- phenyl t hi o- 1propyne i s coupl ed g g ﬁert Butyl glycidyl ether as

descri bed for conpound 46a. b. T acid is prepared from conpound 56a
accordi ng tnive;tahmoﬁeque[n’eMeﬂhmc(ujlolslgheinsl)-dqnaﬁifdmglj-ainmio-s;cfmﬁuqdp 46b- f .

Exanpl e 57 Preparation of 2- t-4-vnoic acl

[ 4' - Met hoxy- (1, 1'-bi phenyl) - 4 y?ej“ sof onyq} am no-6-[S-(furan-2-yl)oxadi azo
| - 2-y1J-t Hibpheisetivg \Wethd  2dV-pcaminodr(furmed-yf)-pent-4-ynoate 19a (prepared as

2- hydr Xy -dscifiea(ih Utei¥edro¥ |1k OXD] 957 k697, -1¥ bekvidd b SRe- fkteyddMIphilnd Gk : The 30

starting furan l) - oxadi azol - 2-yl]-thio-1-propyne’is coupled with
tert- Butyldc%ff‘vgfﬂﬂm@%%‘gr as described for conpound 46a. b. The title acid

is prepared from conpound 57a accar dllnggto t he sequence reactions descri bed

for conpounds 46b-f. Exanple 5 8 EP 200 WO 00l 51975 PCT/ US00105162
71 Prepar Aréparption of 2-{[4’-(2-Methoxyethoxy)-(1,1’-biphenyl)-4-yl]-sulfonyl}-amino-5-

2-{[4' - Met hoxy- (I, 1" -bi phenmj)an_zl[_w%ngglwmkd} am no-6-[5-(N
pyrrolidin I)-thladlazol noic acid a. tent-Buty

2- hydr dxy- B¢ [sBrimg g9 gry- kﬂcﬁwr)o S Erandd- ﬂkbqnt 4ygate. 1t9m1%>1=f@xertfd%wet her: The
starting 3itleDorhpduftydsidedelitsbl B kyaniphitadi azol - 2-yl ] -t hi o- 1- propyne i s coupl ed
with tert5 Butyl glycidyl ether as described for conpound 46a. The title
acid is prepared from conpound 58Exampledidi ng to the sequence reactions

descri bed fpRpaf@GRES- (3-8 sykrotidino-ethoxy)-(1,1-biphenyl)-d-ylj-sulfonyl}-amino-
5-(furan-2-yl)-pent-4-ynoic acid
20  The starting Methyl 2-N-boc-amino-5-(furan-2-y1)-pent-4-ynoate 19a is converted to the

title compound as described for example 11.

Example 22
Preparation of 2-{[4’-Methoxy-(1,1’-biphenyl)-4-yl]~sulfonyl}-amine-5-(thiophen-2-
yl)-pent-4-ynoic acid
25  The starting Methyl 2-N-boc-amino-5-(thiophen-2-yl)-pent-4-ynoate 22a (prepared as
described in Tetrahedron Lett., 1994, 35, 3669), is converted to the title compound as
described for example 1.

Example 23
Preparation of 2-{[4’-Methoxy-(1,1’-biphenyl)-4-yl}-sulfonyl)-amino-5-(V-
30 methylpyrrol-2-yl)-pent-4-ynoic acid
The starting Methyl 2-N-boc-amino-5-(N-methylpyrrol-2-yl)-pent-4-ynoate 19a (prepared
as described in Tetrahedron Lett., 1994, 35, 3669), is converted to the title compound as

described for example 1.



Example 59 - 62 The follow ng chemical fornula along wth Table 4 shows the
structure of conpounds nade according to the descriptiof in Exanples 59-62
descri bed bel ow. Exanple R, R~ R3 R4 59 -H -H -Ph - Ove 6@ SEBH2808H Ph -H - H
-Owve 61 - CHzOCHzPh -HH-H 62 - H~ H-Ow Exanple 59 15 Preparation of

[4' - Met hoxy- (1, 1' - bi phenyl)-4-yl ]_-3sul fonyl } - am no- 5phenyl pent - 4-enoi ¢ aci d
a. trans-Methyl 2-(4-1odophenyl sutf onyl ) - am no- 5- phenyl pent enoat e: The
starting trans-nethyl 2-N boc-ampgemngie phenyl pent -4-enoate (700 ny, 2.3
mol , prepared as, descrjbed in Tetrahedron Lett., 1994, 3S 3669) is

depr ot ect ed Péff’(?”?l?f‘f’g%'y{"é[gg'ﬂxwe’t‘zﬁ“)ﬁ“ &“ Rminozyphspylpgat-duseic add 2 07 mol ) as
descri bed Thor sBaingo rgrbetyldbbange oflewhis t elegotedtel. Ekfsl bdSpledd 20 (mel i ntensity)
488.9 (10 + ) , 50 ..M st 00l 51975
PCT/ USO0/ tfgg)en%lg_ égfg :°n¥l_f&§1r4?§39'7\jf§t%s°flm‘f- %ﬁé"c)mpound 12 afd el bnvei3o YO

[ 4' - Metshoxsiative hydroxginisigeid s esaribed for compusdd.) - ani no- 5- phenyl pent enoat e: The
starting sul fonam de 59a (217 ng, 0.46 mmol) and 4net hoxyphenyl boroni ¢ aci d
(105 ng) 0.69 mmol ) are coupl ed as described for conpound 3b to give 130 ny
of the title conpound as a pal eExampiegess3® id. 5 ESI Ms: niz (rel intensity)
499.0 (70, M+TN%—|4. . 452 0. Q0 + Ht). he starting sul.fonam de 59b
(43 ng, 0.46 Mo )gi?ogmﬁi %5%11c\g}e}mmr%a %19?% A‘fl%l‘eh?’lr? %_ﬁgo“f)sr g’gesrtfg%urngfl ithium

i odi de ( 18®penyds mad¢ accanding Yo thewdtbseripfidnix Bxkniples 2%- Irdescribed bafowt ure i s t hen

concentrated to dryness, taken up in Et(ac, washed 3x with IN HCl, |Ix with
brine, dried over MyS04, filtered and aporated. The crude material is
purified over flash silica with 1(_?5\ ~ReCOH (1:0 to 4:1) to give 24 ng of

t%rjdi ng. ESI M5 nfz (rel intensity) 455.0
NH Exanpl e 60 Preparation of

yellow oil which solidified on
(50, M+ NH4+), 438.0 (100, M
2-{(4" - Met hoxy- (1, 1" -bi pheny\“‘) -4-yl]-sul fonyl }-am no- 3benzyl oxynet hyl - pent -
4-enoic acid a. N boc-d ycene-(cis<4-benzyl oxybut-2-enyl) ester: The N
boc-glycine (21.9 g) 0.125 nol), ci b | oxy-2-buten-1-of (25 nL) 0.15
nol ), and 4-dinethyl am nopyridine (1.5 .013 nol) are dissolved in

CH2Cl 2 \and stirred at 0 C. Then N,N dic hexyl carbodiimde (31 g, 0.15
mol) in 30 nL of CH2CI 2 is added ar}g}the reaction stirred at 0 C for five
m nutes. The reaction is then stirref‘,‘or twel ve hours at 25 C. Additional
he reagiion i s wasiRgd with 1 N,HCI_J sodi um

bi car bonat e and e gati-t—ext-aet——s—e--qd over

magnesi um sul f d the soI evaporat éd in jvacuo ]fo gi Me an orange oil
whi ch is absorbgd onto s”iiL \.,' and lapplied to a dry siliga colum which
is eluted wth hexane: Et|OAc* (9: 1) then| with hcxane: Et OAc (8:f2). Product
fractions are cponbired a uo t@ grve thegdgirtlelconmpound as a
solid. 25 b. 2-N boc-am met hyl - pent - 4- enoi ¢ adj d: LDA
solution (37.3 ymol ) is N, N di i sopyopylamne (|5.2 nm, 37.2
mmol) in THF (3P m, cog and n-BuLij (3.7 nL, 14 Min hexanes,
37.3 mol ). ThejLDA-solution in THE IS } ution of
allylic ester 6pPa (¥.0 ¢, 14,9 %nol) apd 17.9 Aol ) ijh 100 nL of THF
at -78 C. The myxture is| allowed to copey t enper at ur e} overni ght. The
30 crude mxturf is partjtioned betweep 700 of ethyl acetjpte and 700 niL
of IN HCl. The prganic ljayer is washedjw th O m dilute CO3 sol ution
(3x"'s). The bicgarbozate wash@sPare acifdified witph coneH HCO fo pH and
extracted with OO nmL of| et hyP<geetate| The ethy| acetate |ayer is dried
over magnesium gul fate and t eent renoved i p vacuo to gjve a white
solid. 3s ¢c. Meghyl-2-N

(4- bronobenzene§ut TonyT)F an@-/mzy OXYTR! Ny T PR o AhdHe 3 €: 2 2 SEP
2003
b

CH2Cl 2 20 i s addekaniptt t




WO 00! 519T5 PCT/ US00/ OSI 62 -73 The ol efin substrate 60b (1.8 g, 5.37 nmol)
is dissolved in 54 nL of nethanol and 8.3 nL of thionyl chloride is added
dropwi se to the mxture and stirred at roomtenperaturezarﬁﬁﬂ 280Be reaction
is complete by tlc. The crude reaction is dried and re- %F,g/% @8’% from

met hanol (%375 The dried reaction is taken up in CH2 ? ) and
triethylamne (7 nl 5 ). 4-Bronophenylsul fonyl chloride ( 1.23 g, 4.83
nunol ) is added and the reactl on stl rred overnight. The reaction solvent is
renmoved in vacit g tne CaFCTT | UD T et nyT aGRie] ¢, pashed with 1IN
HCl, foll owed wth SOdI sol ution, [and flnaIIy w th brine,
then dried overf magnesi { t he solve t renoved i i vacuo. The
crude material |i,s__ w _ | a silica

col umm el uting wWith hexane fol lowed with 10 hexane:ethyl acetate (8:2).
Product fractions are conbined a to give a yellow oil. d. Methyl
o "kaflplk 8¢

{[ 4" - met hoxEreparation ¢fi2( [fe(d;Nlsthoxyphepylisthiapbeny?-yl-sufonpl}-3minerfygttensly net hyl - pent - 4
-enoate: The ol efin substrate GQg.4-peofk 48 0. 683 nmol ) is dissolved in
benzene (4 nmL) and sodium carbonate ( 148 ng), in water (0.6 nL) is added
al ogg(w t ha t et iveditiys (tzr-u(fpheﬁmtln@haszlbl)-ﬁﬂ)onylﬁhhﬁmsmnenﬂpmuhmy@heRyI bor oni ¢
aci 157 the m xture
o Tel | uxe Sudn ot RERdy 1 QR Rohecty Bkl o 4R s F® sached wi th
wat er (2x'uppn mgﬁl‘ﬂ&l Q-Ibw)notmombencﬁﬂgamlf@ﬂ ablenidei @.08r4, ed 4omaol) agnesi um

sul fate aruéschb&i fPlxAe B rfrpeoedde xrasmclyquto&egloxe RicY Ghd &h $Rkdgd. The crude
material is adsorbed gQnto silica Purl Over\R?ﬁil lica colum

el uting wutPfﬁ“%at%“ﬁ’éféiﬂé“hét"ﬁ%m‘t‘h’é@?%étz?é ij“f%?ﬁ? 8e a9 Wf YHoOR & ne: et hyl
acet at e (lwkﬁc}hsomﬁ)dimﬁtmsialh&ﬁgl ons are 20 conbined and dried to give the

titl I he,8l £k t 7 0. 42
ol | s dagy Rttt A (g Toed: Bl ML B st

hydr oxi de K'3228.h@2, MH-H?) mml ) is added, then the mixture is stirred at room
tenperaturg untyglggihe ﬁgﬂ?ﬁ hﬁ&okfphﬁ&'l’ﬁﬁhﬁkfen- - lgéﬁifoﬁﬁ}ehﬁih@-s _F§ efifided and the

crude reaction is washed wi.th eorganlc | ayer
is dried oRFaF-YBoates o fhs| ﬂ?’ﬁ‘%lslug?"ém}fﬁd 26h (430 PEnt1 R eﬁ‘ﬁ\?@d apdy facuo. The
crude mmat eméthdxypienydishsanidued (23U bg, 315 hed) xamtexpmrusfmlearuameﬁe a.5smll bfca col um
eluting w t (P f ' t tate. The
product i séttaﬁghRgp&ﬁ)ggaP}%ﬁ %%ﬁdn‘ﬁth g@li) (% h@%orf%élgﬁn?)ﬁ?r% t'he product
fracti ons @Renednidihgmiktunt btduditm m@wﬂlﬂxsfmr rhy peddthénrpartitionsd betweei ve t he
title conppid A6 II@H@XW Sehle 1&y%PWa§xed3&hl§§ke WRed Sk MESE) filddensi ty)
482.6 ( 100, M+ H+t). nmple 61 ﬁ{)aratlo

2 [(1, 1 b?“ﬂﬁé"r??‘laSCd4T]§ﬂ rfs“g‘&strEﬁWFa“’é W?x%ﬁgﬁf‘tﬁ)@ﬁﬁ’ &YE 2Hme %enoi ¢ acid

20  off-white solid.

Met hyl 2- ( bi y zyl oxymet hyl - pent - 4- enoat
e: 3s The %fﬁ‘alsnm}sggrﬁh thSQ’Q %hﬁ?%g%)%%ﬂ t}f’? is dissolved in

met hanol (&. 4 e npthy! estep 25b @EPmRHBmNG) (OSmiyZe ‘PGJ’F/TQUSUGF@M@G 74 t hi onyl
chloride (&%Dasrat&mmea f&@%ﬁlmom fd ;eed&ehere@flygﬁwee framtéxé hek&fd 1@t room
tenperature_until reaction is conplete The crude reaction is
dried and #¥&¢ Wé’}‘.ﬁﬁf&fsgﬁdﬂr? fiY met hanol  ( 3x' s) The dried reaction is taken
up in GCs2CESI MS: iz rebif@nsity) €9 yl0aMi+NH, 00442 (9 M iy, bi phenyl - 4- sul f onyl
chloride (136 ng, 0.537 mmvl) is added and the reaction s stirred

overni ght. The reaction sol vent i Exampigdfed in vacuo and the oil is taken up
in ethyl ac I rbonate

sol ution, a%%@%?%sﬂﬁd?\#%%xwemm Kfeg*, ﬁﬁ’gﬁ E%g‘ﬁ& I moﬁﬁ ate and the
sol vent renoved in vacuo. The%"r“db@“ﬁé@'@?‘f&q‘dl s adsorbed onto silica gel

d fied t th h ol d with
o0 P LS O SRR P R R
give a yel Ipbemybpdnt-dynoathelhestatiph bogb driopbdre sild@amige 2% (08% gninbinned s di ssol ved
in met hano'and’\@ﬁn%{ho{y%pen}ﬂce(yllmla ((mﬂ)g qr@ rf?x%l}a%%'tm by ¢ X cqq}l\(I?Qn ﬁg ; 1.6 mmol)

added, then the mXturé I s ed a nperature unti eaction
i s conpl et @eseEngf 0.3 el g&%ﬂﬁ ?‘@B‘Hb@lz é?ﬁé f%é’ Oéf‘ a)a@l)reé&uﬂéﬂ 1% Oldshed with
IN HO (Ix) and brine (Ix). The organic |layer is dried over nagnesium 15
sulfate and the solvent renoved in vacuo. The crude material is adsorbed
onto silica and purified over a silica colum eluting with ethyl

acetate: hexane (1:1) followed with ethyl acetate. Product is eluted with
ethyl acetate:nethanol (9;1)) product fractions are conbined and the

sol vent renoved in vacuo to give the title conpound. ESI Ms: mz (rel
intensity) 469.1 {45, M+ NH4+), 452.1 (100, M+ H+). 20 Exanple 62

-1




Preparation of

cis-2-([4'-Methoxy-(1, 1" -b:tphenyl)-4-yl]-sul fonyl}- aml\élg (NIO
pyrrolidinocarbonyl)-pent-4-enoic acid a. cis-2-Brono SEP 3

pyrrolidi r yl ethene: Ethyl-cis-3-bronopentenoate yn CHZC z
and treat g‘pdf@ﬁﬁgexcess pyrrolidine for 2 hr to give thgé esl reg am de. 25
b. tert-Butyl 2-hydroxy-6-Phenyl hgx-4-enylether: The starting bronoal kene
62a is taken in dry THF under argon and cooled to -78 C. A solution of 2 eq
of tert- buinydl). IThe Mixture issheadehwdtdﬁi&p\ﬂrﬂ&hﬁﬂﬁﬂth&i@aiﬁtmﬁeurbetwieaa md)Aowed to stir

for 20 m'n ch a sol ut,i ether in
THF is thé a@iﬁ’t ?fhe oréamc layer ‘S'ﬁ%Shegwﬁlf ubg %[Cfghug(fu[s E\ﬁ{e%o’tan&g i 5 m n. and
t hen t he &g$0. rfgtetydtahd F\@pqretnd)tpegivamttdtrﬁeius whigh |1&)¢d5<abddmn€fd51h¢@ ae@)ma to room

so tenper afyiGhb@h alcotfnn oFBsH GIRE Wi MedafesFUERE 2EY ththbe§?-% of iKCL and then
partitioned between water and EtOAc. The organic layer is washed wth
brine, *driYERP¥oiPES: My2SH4 filtered and evaporated to give a crude nateri al

which is @&SiMead @imensity) 4971 @8,M eNH,3,d80.h(100gn+a"f | ash silica colum to

glvethetltle m d 62b | for rd he title acid
as descri Béd fgﬁe r(r:lgo]Itg 1esc‘t°rc?-ga§1é§mlg 6}235 mg) §Il—_“?-& ffg Yff@%‘gxyltgﬁﬂ US00/ 05162
- 75 Exanplaeid a6@s@Redfocexhople dini Thy salldeesidvals récontailizeal fwlrant@Amﬂxmaneﬁabl e 5 shows
the structdiRoqfs O@Q,HW{;;% made according to the description in Exanples
63- 68 descrlbed be ow. R~ R 63 | oM/ I -Me 64 /] sMe /
P Ve 65 JESLMSigrs (| bR 1 M - B 4964 COGMRONS. 67 | oPh /
-CHzZCHzOMe \~ \ 6g / oMe ~~s /| -CH-CHZOW \ ~ \ Exanple 63 (2R)-{

[4' - Met hoxy- (1,1 -biphenyl)-4-yl] ulfgpyl) am no- ( 3S) - met hoxy- 5- phenyl pent
4-ynoic acid a) t Butyl

(4S, 1' R) - 2, 2-Rrieparation ofﬁ-{((&bemmstdpbpnﬂ) thisipben2-piil-oppiRinyly-aplnochicazol i di ne- 3- car
baxyl at e: A sol ution of pheny lﬁf’ﬁ‘% ¢3 9, 17 mml) in THF (75 ) is
cooled to -78C and then n- but‘l Eérlllll ﬁ%ﬁ"&&m 6.3 nmL, 15.7 mol) is added.

The resulting mxture is warrred to -ZOC and stlrred for 15 mnutes. The
m xture isare- qwahﬁd T le. {((4-8ex&exﬁﬁﬁpmwm@h&ﬂt&q&ﬁﬁhm&m 05162 -76 to

-78C and t t - | i di boxyl at 3
o B0 Rl i s i o Bl BB Do 2
o -20C and the ititle sulfdnamidgOponi treatrasst withe2- {{Glatehdcossulplongll-émpherel-BY t he

addi ti on_ofyAakiratAdh GITREN YT OE LGSR, (20 L) . The mixture is

then poured 1 nto water Jziiﬂrql;ggex tract % ne s chloride. The organic
ext ract?s a?%“ﬂ?|”é(a(‘leﬁS'6ﬂ>))5%M6’t1\ﬁéﬁmebﬁ8(éﬂ99M 8o an oil under reduced
pressure. ghe onhl:meﬁxymﬂ'etm@ahsbgyoednﬁﬁamscx@n@@hyhNmras'(dﬂncgmgaimousi ng 9:1

B:T:na Ft OA‘CE& 4r olf thanolllgn%ts xtnPotp wacgcr, and s 1r'rczdofoxgl'P{1 att r%gmqeen?pe{: C,Phrrpound as a
solution is acidified to pH 2-3 with IN HC], then extracted with EtOAc. The organic layer

is washed with brine, dried over MgSQO,, filtered and evaporated. The solid residue is
35 recrystallized from EtOAc / Hexanes (1:4) to give the desired product.
ESI MS: m/z (rel intensity) 493 (100, M + NH,"), 476 (12, M + H*).

Example 28
Preparation of 2-{[(5-benzenesulphonyl)-thiophen-2-yl}-sulphonyl}-amine-5-
30 phenylpent-4-ynoic acid
a. Methyl 2-{[(5-benzenesulphonyl)-thiophen-2-yl}-sulphonyl}-amino--5-

phenylpentynoate: The starting t-butyl-carbamate 1¢ (0.42 g, 1.75mmol) is converted to
the title sulfonamide upon treatment with 2-{[(5-benzenesulphony!)-thiophen-2-yl]-
sulphonyl} chloride (620 mg, 1.93 mmol as described for example 1a,

ss  ESIMS: m/z (rel intensity) 507 (75, M +NH,"), 490 (100, M + H").



ESI M5: mz (rel intensity) 332 ( 100, M+ H+). b. t-Butyl

(45,1'R) -2, 2-di met hyl - 4- (1' - met hoxy- 3' - phenyl prop-2' -ynyl ) oxazol i di ne- 3-car
boxyl ate: The al cohol 63a (10.04.g, 30.3 nmml) in THF (220581 )20WBs stirred
at 0C and_t hen sodi um hexamnet hyl di silazide (0.6 M 60 1) is
added. Th&¥H%{%fe is stirred at OC for 15 min. and the CT@%’géﬁmne (4.73
g, 33.3 mmol) is added. The resu[&jng mxture is stirred at room
tenperature overni ght and then the reaction is quenched by the addition of
sat ur at ed pammoTheUfEBH Qfct A8a 301891, WBI( AR conVhreealie thd Xfldlk@d a8 poured into
wat er and .t hen gxtractﬁg g&th nmet hyl ene chl oride. The organic extracts are
dried (NaZ%525°4 S54R8P ¥8ncentrated to an oil under reduced pressure.

Puri fi cat iBEShMSE miz (el iniehsitys 498086 i NI d7di06; M ©HBL ogr aphy on silica gel
using 9:1 hexane: Et OAc as the eluent to provide the desired product as a
colorless oil. ESI Ms: mz (rel iBxemplg?y) 346 (100, M+ H+). 20 c. t-Buty

(15, 2R)s- N [ Zrifabftn Y 1-{(6Ry.0etoYyphbiynl thiofhda suldighylRan¥inys)s-ac bamat e: The
acet oni de GSbH%Q.ZZ g,igg.7 Eqpﬁz;ﬁg,ne?QaEﬁ?:%%Sdﬂ%L) is(stirred at room
tenperature and then AnbePpigingkphepdpen-4ynoledhy  The resul ting

het er ogen&hemethybesterrsa is @netted to @ tidle canpomdtae dgseibad for exafnple 224 hr. The m xture
is filtered through celite with the aid of nethanol. The product is
purified by chromatography on silica gel using 7:3 25 hexane: Et OAc as the
el uent. The product is obtained aExaampledlorless oil which solidified to a
white goli dPHPMti&I AR PA-MER xyMeny it doph b -y RURATH adhlnoB-4, 400, M + Ht).

d. (15,2R) N [2- Met hoxy- 1- (hydr oxynet h %é-l-an1no-4-pheny but - 2-yne: The
carbamate 63c (5.0 g, |64 1“)‘“’?C eﬂ?"\é Hmpicadd; rred at room tenperature
and t hen 4rhdldawettyi@imino-ahalbg of thethyd estetdBads prépeeedr 8 sldctibadfomzoxtpourd Sas stirred at
room tenper T i ] kS made basic by the
addition o g%ﬁ%ﬁ?&%@%&é% Fﬁﬁ?@ﬁ%ﬁﬁ%gﬁg@%dg%?%@#%ﬁ%’The resulting mxture is
extracted with nmethyl ene chloride. The organic extracts are dried (MyS04)
and then concentrated to an oil _under reduced pressure. ESI M5 mz (rel

i ntensi'ty) 206 (100, M + H+), Epemolesgb-3%, \\p 00l 51975 PCT/ US00/ 051 62 77 _
e. The following chemical formula along with Table 3 shows the structure of

[ (2R) - Met hoxy- 1~ ( hydr oxymet hyl )} - (15~-(4' -i od | /1) -am no- 4phenyl b
-2 yne: LR T RO e dp iR e FRaE BN bR ) B T8 D) e
water (30 rnL) is stirred at roomtenperature and then triethylamne (3.25
g, 32.2 mmol) followed by pipsyl chloride (®3 g, 17.7 mmol) are added. The
resulting mxture is stirred 5 at rpom per at ure overni ght. The reaction
is diluted with 1IN HO and then extRactwe ith nmethylene chloride. The
organic extracts are dried and Phéﬁ'zoncentrated to an oil under reduced
pressure. ESI Ms: mz (rel intepsi 472 (100, M+ H+). f. Methyl

(2R) - (4' -1 odophenyl sul f onyl ) ¥8ni nof ( 3, 8*- net hoxy- 5- phenyl pent - 4ynoat e: The
al cohol 63e (2.0 g, 4.24 rnnol} inllacetone (100 nL) is stirred at room
tenperature and then the Jones reag (8N) 30 nL, excess) is slowy added.
The resulting mxture is stirred at ro erature for 4 hr. and then the
reaction is quenched by the addition of isopropanol. A green precipitate
fornmed after the mxture is stirred for 30 min. The solution is then
filtered through celite with the aid of acetone. The filtrate is 15
concentrated to an oil under reduced pressure. The oil is dissolved in

nmet hanol and then an ethereal solution of diazonethane is added. The

m xture becane slightly yell ow when excess di azonet hane had been added. The
m xture is concentrated to a light yellow solid. Purification of the solid
is acconplished by chromatography on silica gel using 8:2 hexane: Et OAc as
the eluent to provide the product as a yellow solid. 20 ESI Ms: mz (rel
intensity) 500 (100, M+ H+). g. Methyl

(2R -{[4' - Met hoxy- (1, 1' - bi phenyl )-4-yl]-sul fonyl}-am no-(3S)-net hoxy5- pheny
| pent - 4-ynoate: The starting sul fonam de 63f (510 ng, 1.02 mmol) and

4met hoxyphenyl boronic acid (230 ng, 1.53 nmol) are taken up in 10 nL of
benzene) 1.5 nL of EtOH and 1.5 nL of water in the presence of Pd(PPh3)4
(35 nmg, 0.03 mmol ) and 25 200 ng of Na2C03 and brought to reflux for 18 hr.
The m xture is cooled to roomtenperature, poured into water, and extracted
with nmethyl ene chloride. The organic |ayer is dried over MyS04, filtered
and evaporated. The crude product is purified by silica gel chromatography
using 9:1 hexane: Et OAc to give the desired product as a colorless oil.




ESI
Met hoxy- (1,1' -

Ms: mz (rel

intensity) 480.0 (100, M+ H+).
bi phenyl )-4-yl]-sul fonyl]-am no-(3S)-net hoxy Sphenyl pent - 4-y

30 h.

(2R) -

{[4

noi c acid: The nethyl ester 63g (3SO ng, 0.73 mmol) is d?§§5|2tmj in

wat er : met hanol :

THF (5ni:5n:5nm) and then lithium hydr
i s added VHA¥SYBsulting mixture is stirred overnight at

e,

excess)
erature.

The reaction is acidified with 1N, HJ and then the m xture i s extracted

wi th et hyl ene chlori de.

concentrated to an oil

PCTI US00/ 05162,

under reduggile pr essure.

1?’“‘!“?@ wat er Rio acet d

The org'glhi c 35 extracts are dried (l\/gSO4) and t hen
2 2 SEP 2UJ, ~ WD 00151975
3 phase HPLC

using a gradie mtnlé‘z The p oduBt i4 obtained as a
white powder. [ESI3MVE{NTZ (1 Tniensity) (100, Mg M) . Exanple 64 s
(2R)-{[4' - Thi ofret hoxyt ( 1, 1;‘,§Ehenyl ) -4- y{,}q- il fonyl }-am ng- (3S) - met hoxy- 5p
henyl pent - 4-ynpi c aci f a. thyl

(2R) - (4' - Thl onpthgxybi phenyLsufdweny iy =ari = X¥V- o-phenyl pent - 4-yno
ate: The start ng sul ona3f (620 mJi, 4 mml) and

4t hi orret hoxyphkenyl bor pni ¢&yasd (310 |ng, 86 mol ) {is takerg up in 10 nL of
benzene) 1.5 m—ei—Et-DH-and-—1-6——gf—w p+eseneq of Pd(PPh3)4
(43 ng, 0.03 npol 5’3 angd 262 z’; Na4Co3 anzsgj’ought ot ef glux for 4 hr. The
m xture is coojed to room tenper aturle, poyt into{water, gnd extracted

wi th net hyl eneflchl ori de The Qr anl layer is dri ed over S04, filtered
and evaporated] TRA& cfude .-. pur i fi’/EOby si|l i cd gel| chr omat ogr aphy
using 9:1 hexafpe: Et OA@: /“dem rgd pr Qg,u as aj|colorless oil. 15 ESI

MS: niz (rel iftensity M+H+)

(2R) -{[4' - Met hpXY3E T, -DTp Chmet- Y - sutf ¥>i F-ani no=g 39) | met hoxy- 5phenyl
pent-4-ynoic agid: The net ester |64a (4%0 , 0191 mmol ) is dissolved in
wat er / met hanol §1 T3F (LA m) and t hew hi um}hydr oxi (1 g, excess)
is added. The jesulting mxture is stirred gvernight at ro t enper at ur e,
The reaction i$ adbdifli ed 20 "IN HC1 a ohe prloduct crlashed out of
solution. The product |is ob d as | e _powder|. ESI Mg mz (rel
intensity) 480] (100, |My#Fit) Exarrple 65 (2R)-{

[4' - Methoxy- (1)1 -biphenvl)-4-vl]l-sulfonyl}-am no-(13S)-benzyl oxy-5-phenyl pe
nt 25 4-ynoi ¢ ad¢i d34. t{- But yW?"° J(\ -H

(45,1'R) - 2, 2-dijnet hyl -|4- (zyI oxly | prop-2' -ynyl ) oxazol i di ne-3-c¢
ar boxyl ate: The al cohal 63a (7. .80 g, 23 5 nmml) in DVE (1504 L) is stirred
at 0C and then|sod8umlhydrige~f¥*13 |g, 28.2 s adHed. | The mi xture is
stirred at OC fjor 15 m’n.\,1 t hen benzy mm 43 g, 2.9 mMmuol) is
added. The resylting 30 mxture is sfi rr rooml;errperat ur e over ni ght
and then the reacti onlis quenched by th'e’ dition of saturaged anmoni um

chl ori de sol utifem @LU nT) The—gixtture—1s P LL AR terqand t hen
extracted with rnet hyl eneag@r/l de. The Q am\(:))(e tracts arg¢ dried (Na2S04)
and then concerjtrated |to | undef ucéd pressure P

oil is 2 2 SHP 2!J03 WO 00151975 P“Tffﬁ 0/ 05162 79 ac

chr omat ogr aphy
provi de the de
422 (100, M+

o

J

odueﬁl

J. IIC?\G.IT%\ IEJLL \J"\L

. Purification of the
| i shed by
=S _HIIC D | uent_ to .

(rel intensity)

a col prles Jrs\ ESI| M5 nfz
). 0
41 OMle T -H
A
JJ ,.
42 OPh -H
Lll/©/ "L"D
43 /©/°P" [ -H
. N




b. t-Butyl (1S,2R)-N [2-Benzyl oxy-1-(hydroxynethyl)-4-phenyl but-2-ynyl)s
carbamate: The acetonide 65a (8.80 g, 20.9 mmol) in neg??q%! gﬁgo m) is
stirred at roomtenperature and then Anberlyst 15 (12 i$Padfied. The
resul ting heterggeneous mxture is stirred at roomtenp r 24 hr.
The mxtu?’vé)qoglé;}?l tered through celite with the aid of rgré %Hrlljg The
product is purified by chronmatogrgphy on silica gel using 7:3 hexane: Et OAc
as the eluent. The product is obtained as a colorless oil. 10 ESI Ms: mz

(rel intensity)] 382 (40, M+ ovg . | (1S, 2Ry H
B: f but -

fﬁ?

[ 2- Benzyl oxy- 14 ( hydr oXyne§ hy - am no- 4- phen 2-yne: The carbamate 65b
(5.60 g) 14.6 1) in di oxyane”is stirred¥at room tlenperatufe and then 4 N
HCO ( 15 nlL) i 4 added.} Theoresultingl m xture is stifrred at foomtenperature
for 14 hr. The|reagtian m Xt ¢ @u npde baﬁyc\ y the adgit1pn of saturated
sodi um bi car borgjat e soljut i @n. The [esulthgjﬁixture is exfracted with

nmet hyl ene chl orfji de. THe or§anic extrpcts Are-dried (MyS04) gnd then
concentrated t@ _an_oil} undér reduced{ pressure. ESI MS: mz frel intensity)

282 (100, M + F) .46d. OMe -H
[ (2R) - Benzyl ox -1-(hydro&%i%;pgi)-(15)-(4'- phenyl sul f opyl ) - am no- 4phen
yl but - 2-yne: THe ami nd al ¥o 65c {#4.0 g3 142 mmoj ) in di pxane (30 nl)

and 20 wat er ('.n IJI7) 7S D‘tlllt'o’j at—rpomtenp atwcﬁﬁ”ul_ the triethylarn'ne
(2.88 g, 28.4 rm)lh) foIL@By 4- br ormpheg@lfonyl cHior{de (3.81 g,
14.9 mml ) are jadded. |T ul tSang M xtu stirfed at rpomtenperature
overnight. Thejreactidn'is diluted Wth 1IN HO and I hen extlfacted with

nmet hyl ene chlogidem The o extracts ar i ed and -Hhenjconcentrated to
an oil under reduced pre§§3jg§i35 ES| Ms: gf:jjrel ntensity) 501 (100, M +
H+). e. Methyl b N %

(2R) - (4' - Bronoghenyl sul f onyl ) - ami - ( 3S) - benzyl oxy- b- phenyl pent - 4ynoat e:
The al cohol 65 (%930 |g, @—n n a 29100 m.)-H s gtirred at room

tenperature and then the Jo reagent (8N, , excess) ifs sl owy added.
The resulting mixture |is ¥trrred at toomtenpesrature for 4 hir, and then the
reacti on i s quepehed—by—the—30—ggdition—ef—iseprepahel—A een precipitate
forns after th nii%ure is F@g for 30 hﬁ%$ The gol utionjis then
filtered throu celite w e aid|of acetone. The¢ filtrate is
concentrated tqg an oil] under reduced|pressure. The ¢il is dijssolved in

met hanol and then &in ef her egi=~gofuti on of @azonet hane 48 agded. The

m xture becones| slight]y yel ) when|excess di azonmef hane hag been added.

0

The m xture is [concentyratell 6 a |ight yellow solid, z 2 4EP 2003 WO
00/ 51975 -80 PCTUSHo? Uijzgiiéhajbdiiun of e sotid i acqonpl i shed by
ge

chromat ogr aphy pn silita ing 8/2 hexa el'Et OAc |as t he dl uent to

provi de the progduct as|a wsolid. ESI Ms: nmz (rel intgnsity) 545, 547
(140) M + NH3+)t f 'r\vr;.hyi

T OMa ~0 -

(2R) - {[ 4' - Met hoky- {'L, 1{ - bi pI)-4-yI71-s\Lﬂ/?5(yl\P-/arri no={ 3S)|- benzyl 5

oxy- 5- phenyl - pept - 4- ynpat e¢"“$®ke st art{i ng sul fonam de 65e (947 ngy, 1.75
mol ) and 4net hpxyppenH-bereonic—get-dH{400—fE)—2—63—Hrel)—arg taken up in 25
nL of benzene,nF.S f Et hd 1.9 nL B?ixgggr i théiprefence of

Pd(PPh3) 4 (61 0. 05 nmol d 371 |ng of 3 and broug to reflux for
4 hr. The m xt uFe—-s—eboeled—to—r -e—podred—tnat-g water, and
extracted with neP%

yl éne cHf e. The orgénic | ayar 16;is dri ed over
MyS04, filteredjand evaporaked The drude product iq purifigd by silica gel
chromat ography [ising 911 hexane: Et OAq to give the dgsired prjpduct as a

colorless oil. [SIsdB [nMTz (el et enlSi ty.5855~0 (20) Mu . Q.
(2R)-{[ 4" - Met hoky- (I, 1{-bip I)-4-y|]-su|-am’no-(38 benzyl oxy- 5phe
nyl pent - 4-ynoi cjaci d: The yfethyl estegr 65f (680-ny) {1.13 nmoj ) is dissol ved

in 15 wat er: net haek—Tinoal oS ai btk Gt it xide (1 g,
excess) is added. The resulting m xture is stirred overnight at room
tenperature. The reaction is acidified with 1IN HOJ and then the product
crashes out of solution. The product is obtained as a |light tan powder. ESI
Ms: mlz (rel intensity) 540. (100, M- H+). 20 Exanple 66 Preparation of
(2R -{[4' - Met hoxy- (1, 1' - bi phenyl )-4-yl]-sul fonyl}-am no-(3S)-(2nmet hoxyet hox
y) - 5- phenyl pent - 4-ynoic acid a. t-Butyl

(4S,1'R) -2, 2-dinmethyl -4-[1" - (2- met hoxyet hoxy) - 3' - phenyl prop-2' - ynyl ] oxazol
di ne- 3-car boxyl ate: The al cohol 63a is coupled with

1-chl oro- 2- met hoxyet hane to 25 give the title ether as described for
conmpound 65a.




b. The ether 66a is converted to the title acid according to the sequence
of reactions described for 65b-g. Exanple 67 Preparati
(2R)-{[4' - Phenyl oxy- (1, 1' - bi phenyl)-4-yl]-sul fonyl }-anmi %£g~%%E§wQ230
nmet hoxyet ho phenyl pent-4-ynoic acid a. (1S,2R)-N
[ 2- (2- Met H GwééFﬁﬁxy) 1- (hydr oxymet hyl ) - 1- ami no- 4- pheny! BEVYSLY0RE? The et her
66a is converted to the title amgpe according to the sequence of reactions
described for 65b-c. 2 2 sEP 200 MD 00/ 51975 PCT/ US00/ 05162 -81 b.
[ (2R) - (2- Met hoRYEENOXY) - I- (DL V(LS - =PEnyT axy- (1, 1' - bi pheny
|)4-yl]-sul fonyl)-amni 2 ﬁeg’ mYje 67a ig coupled to

re

sul fonyl chlorjde 9g : e pro eqcri bed flor 65d. c. The
al cohol 67b isfoxidized to the titleg acid according to the [procedure
descri bed for & rnrmmmd 6he. _ Exammlle 68 Pr pnar;_-xh n_of

(2R)-{[ 4" - Met hpxy381, 1" - bi P Zyl% ny 1noJ(38)-(2nethoxyethoxy
)-5-pheny|thioﬁethy|-pen oi ¢ adi ;jfmﬁ
hi ong

(45,1' R) -2, 2-d{ et hyl A ydr oxy-{3 phé thyl - prop-2' -ynyl ) oxazo
I di ne- 3- car boxyl at e: The phenylthlo thylacetylene is nucl epphillically
coupled with t-uTy! =3 carboxyl ate as

descri bed for conpound 63a to gi mg title conpound. b. t Butyl

(45,1'R)-2, 2-di et h - ( - met hoxyet hoxy) - 3' - phenyl -ynyl ) oxazol i
di ne- 3- car%’&WP‘é‘t”é’f%ﬂé &l@&‘ﬁ’(‘)l"”@ﬁ%‘fqﬁu'@&‘ﬂ‘ﬁr rwl‘tiﬂwhex-“p nole acid

give the 111 eMBKErH e RgRE e s e Sa BT BMA0E to the
title aci chlaé¢tDmdiol}gs takentitn & md ad derane aof traated ¢ith parsfochediehydo €137fmyy,  63c - h.
Exanpl gs @9% %%nomﬂ é@o&%&%ﬁ&#@&[ﬁngﬁi&tﬁﬁ fs%&x@eﬁ% gﬂ%r%% TARlsR. 6 shows the
struct ure (0] oun e acc escription iIn Exarrpl es
69- 94 deseéfiiwg 4l dve 742pnmolisasepiraelr lqsév@xlarﬁm?@nwd@dabw/ the ¢~ -ph 82
CHz OPh  HNpy¥vicufRolufion, @eated with Cu(acac), (392 mg, 1.5 mmol), heated to 90°C for 3 hr., and
partitioned between EtOAc and dil. Na,CO,. The organic layer is washed with brine, dried
over MgSO,, filtered and evaporated. The crude residue is then adsorbed onto silica and
10 eluted through a column of flash silica with EtOAc:MeOH (1:0 to 5:1) to give a pale yellow
syrup.
ESI MS: nvz (rel intensity) 311.1 (100, M + H"), 255.0 (65), 211.0 (10).
b. Methyl 2-(4-iodophenylsulfonyl)-amino-6-pyrrolidinohex-4-ynoate: The
starting t-butyl-carbamate 31a (1.04 g, 3.35 mmol) is taken in 15 mL of MeOH and treated
15 with 2 mL of SOCl,. The resulting mixture is stirred for 30 min. and evaporated to dryness.
The residue is then taken in CH,Cl, and 3 mL of Et;N and treated with pipsyl chloride (1.32
g, 4.36 mmol) and the mixture is stirred for 18 hr. and then partitioned between CHCI, and
dil. Na,CO,. The organic layer is dried over MgSO,, filtered and evaporated and the crude
product is adsorbed onto silica and eluted through flash silica with EtOAc:MeOH (1:0 to
20 2:1) to give the title compound 31b as well as unsulfonylated free amine 31c.
31b: ESI MS: m/z (rel intensity) 476.9 (100, M + H"), 211.1 (20).
31c: ESI MS: mv/z (rel intensity) 211.1 (100, M + H"), 102.1 (100).
d. Methyl 2-[(1,1’-Biphenyl-4-yl)-sulfonyl}-amino-6-pyrrolidinohex-4-ynoate:
The free amine 31c (132 mg, 0.628 mmol) and biphenylsulfonyl chloride (190 mg, 0.754
25 mmol) is taken in 3 mL of CHCI, in the presence of 0.5 mL of Et;N and stirred for 18 hr. It
is then partitioned between CHC), and dil. CHCl;. The organic layer is dried over MgSO.,
filtered and evaporated. The residue is adsorbed onto silica and eluted through a column of
flash silica with EtOAc:MeOH (1:0 to 5:1) to give a pale yellow syrup.
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ESI MS: m/z (rel intensity) 457.0 (7, M + H").
e. The methyl ester 31d (105 mg, 0.25 mmol) is taken in 10 mL of MeOH:H,0 (10:1)
and treated with KOH (115 mg, 2.05 mmol). The resulting mixture is stirred for 18 hr.,
evaporated to dryness and partitioned between sat. NaH,PO, and CHCl,;:MeOH (15:1). The
s layers are separated and the aqueous layer similarly twice extracted. Combined organic
layers are dried over MgSQ,, filtered and evaporated. The crude pale orange residue is then
recrystallized from MeOH:EtOAc (4:1) to give an off-white solid.
ESI MS: m/z (rel intensity) 443.0 (100, M + H").

Example 32
10 Preparation of 2-{[4’-Methoxy(1,1’-biphenyl)-4-yl]-sulfonyl}-amino-6-pyrrolidinohex-
4-ynoic acid

a. Methyl 2-{[4’-Methoxy(1,1’-biphenyl)-4-ylj-sulfonyl}-amino-6-pyrrolidinohex-
4-ynoate: The starting sulfonamide 31b (403 mg, 0.847 mmol) and 4-
methoxyphenylboronic acid (193 mg, 1.27 mmol) are taken in 10 mL of benzene, 1.5 mL of
15 EtOH and 1.5 mL of water in the presence of Pd(PPh;), (29 mg, 0.025 mmol) and 200 mg
of Na,CO, and brought to reflux for 18 hr. The mixture is then partitioned between EtOAc
and dil. Na,CO;. The organic layer is washed with brine, dried over MgSQ,, filtered and
evaporated. The crude product is adsorbed onto silica and eluted through flash silica with
EtOAc:MeOH (1:0 to 4:1) to give a pale orange tar.
20 ESIMS: m/z (rel intensity) 457.0 (100, M + H").
b. The methyl ester 32a (201 mg, 0.44 mmol) is saponified as described for
compound 31e. The crude pale orange residue is then recrystallized from MeOH:EtOAc
(4:1) to give a pale orange solid.
ESI MS: nv/z (rel intensity) 443. (100, M + H").

25 Example 33
Preparation of 2-[(1,1’-Biphenyl)-4-yl-sulfonyl]-amino-6-morpholinohex-4-ynoic acid

a. Methyl 2-N-tert-butoxycarbonylamino-6-morpholinohex-4-ynoate: Morpholine

(3.23 mL, 37.1 mmol) is coupled with paraformaldehyde (1.12 mg, 37.1 mmol wrt.

monomer) and free acetylene 4e (5.62 g, 24.8 mmol) as described for compound 31a to
3 give the title compound as a pale yellow syrup.

ESI MS: m/z (rel intensity) 327.1 (85, M + H"), 227.1 (100).

b. Methyl 2-[(1,1’-bipheny})-4-yl-sulfonyl]-amino-6-morpholinhex-4-ynoate: The

starting t-butyl-carbamate 33a (614 mg, 1.39 mmol) is deprotected and coupled with
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69 Preparation of

2-{[ 4- (4- P WB¥Enzoyl ) ani no] - benzenesul f onyl } - ani no- 5- BREAFIYEWL4- ynoi ¢

acid: s a. Methyl

2- (4- acet am dobenzenesul fonyl) - ari'ho- 5- pheny-pent - 4-ynoate: To a sol ution

of boc- amb&ﬁﬂyﬁul(fo%l@h%nd@(ﬁz m'ﬁs xdn%l)qs"agc&eﬁ %o‘? HiouhF31846 80 HEA (1 ).

The m xture is allowed to stif hr and then 1t Is concentrated under
reduced prideeqmpaudss gpajeyeloy ks due V\/m chis taken in dioxane (8 nL), water

(ﬁl ) dandstmNnﬂz(ael&&nmymﬂs@(mmpM)+H+TQ1th(zs) 4-acet am dobenzenesul fonyl
chl oride (650

I dde omte ture. The
reaction i xt uﬁrgd i thﬂ °§’?’e§5’bo@§fmggﬁt5 %tl%hy‘{ﬁ’ Yﬁdvﬁé %%{1 g‘) extract ed
t hree tsi rmgmwunmlﬁttm@cthél'tm@commmndled Et OAC | ayers are vvashed with 1 N HCl)

H20, bri ngsgy dfd. G, @M ogeentrated to give the dcsired product
as an off white so Sﬁen% P@yf Pff (4-chl orobenzoyl ) am no] - benzene

sul fonyl } - am no- 5- phenyl pent - 4yn Bakgle34 To a solution of aceton de 69a

oty 3 owi o, ”?Da)ara&%“’f‘%ﬁ“’%m%(l e B S S S

concentrated to dryness and meaehdlinoleed-ymichciiol uene. The resulting residue
is dissolved in 10 mL of CH30H, followed by slow addition of 0.5 nL of
t hi onylie cta or i ddethyFh@-(ilodophenylsefonyl)-amind-6emarphilinbhex-4ayndatenl veke i s renoved

under _redugethginasiamal e, grlugelmhbm aegaﬁéts@ﬂu%sﬁwmﬂlfgﬁﬁl ved in

CHZOZ(Bnk))ra&écooe hol i ne m., 1.4 mmol)
i s added, TEFAOREY Ep\- ﬁ"ﬂﬂl)d‘ﬁS‘B%‘H’E%gpf°9¥FH°U?d|3dBt°(33V€G§FI‘“W1E°mW“‘leaSmI) The
reacti on mpateyekow @r.Stirred overni ght diluted with water, and extracted
three ti d. i t OAc | ayers are vvashed with 1 N HC,
H20, bri ggés r%‘gﬂ’j@%\/ 'Wégg)gﬂ)gmd concentrated to a solid which is purified
by col uim Rhr orviethy}r aﬁﬂiﬂ alethoryrg Kvbiphenyddayllesutfpxyli-aniige-4ymarpholipre t he
desired prggucinoms: al'lﬁos]tdrﬁhé Foramidtfa r(?(;ohiﬁb £61 %fmo@gg Jouﬁ'lgé)tonﬂ 0.24 nmol )

is treated th I'ithi um hydroxi de nono rate mmol) in 3 rnL
of THE andmehRPHERIRaRar sSih (3 mer k%’d“mgﬁ/asferﬁnbadt of @aﬁ?@éﬁﬁwg&lm e, then

concent r at taeltilecotipyuneé 8ssa liphrbrelid satiéd Wi th water. The m xture is extracted

twce wt | scarded and the aqueous |ayer is

di |l uted hF'ﬁt%Qénjnﬂgl &En%%)4%@@g— ii neutralized carefully with 1IN HC
to pH 60 then cbbermetngdsEo3th(Semei AP wimol) Etl@dwlyzephes deserifiedder Et OAc

| ayers ar econpoitad1ivolzlve e til€conibirRds HYeBbw MIGO4, and concentrated to a solid

\4\2: |Cg i's rﬁglrl'é%[ﬁ) | i g%@g&fé%c&h%ane to the desired product as a white

Example 35
Preparation of 2-{[4’-Methylthio-(1,1’-biphenyl)-4-yl}-sulfonyl}-amino-6-

25 morpholinohex-4-ynoic acid

a. Methyl 2-{[4’-Methylthio-(1,1’-biphenyl)-4-yl}-sulfonyl}-amino-6-morpholino-
hex-4-ynoate: The starting sulfonamide 34a (500 mg, 1.02 mmol) is coupled to 4-
methylthiophenyl-boronic acid (257 mg, 1.53 mmol) as described for compound 32a to
give the title compound as a light orange solid.

30  ESIMS: m/z (rel intensity) 489.0 (100, M +H").
b. The methyl ester 35a (40 mg, 0.081 mmol) is hydrolyzed as described for
compound 31e to give 16 mg of the title compound as a yellow solid.
ESI MS: m/z (rel intensity) 475.0 (100, M + H").

Example 36



PCTNS00/ 05162 -84 Exanple 70 Preparation of
2-{[4-(4-N@thoxybenzoy|)anino]-benzenesulfonyl}-anino-58heqylpent-4-ynoic
acid: a. bbb 2

Met hyl 2-{[ 4- (4- nethoxybenzoyl)anlno] benzenesul f onyl } - am _no- 5- phenyl - pent - 4
5 ynoate : &$“ﬁﬁetan1de 69a i s hydrol yzed, esterified &r&Y éﬂwgg?ted to the

title amde with 4-nmethoxybenzoyl chloride as described for conpound 69b to
give the title ester. b. The starfﬁng ester 70a is saponified according to

tP he pr otcedur e?dsmﬁdma - [ ME@IR AT - A8y Y dh e Resh iy} lalinfd-gCi d. Exanple 71
reparation o

2-{[ 4- (4- N@thoxybenzoyl)anldBTPB@WQ@ﬁégﬂ?FGHQI} am no- 6nmet hoxyhex- 4- ynoi ¢

acid: a. 1 Hyd 2-(4-a ben nesul f.on t hoxyhex- 4-yn:

The st ar tihg aXBI50b 1 o e SBeRAC N B R ow Ao

4- acet am dobpholaehexstsyoatey The hﬂamnx ddfoaamdeﬂir i(bed gf 263 camboandd4-46d to gi ve

the ti t € rﬁHﬁJx lg:gtylexlé(ﬁbm 2.64 mmol) are takeﬁm 20 mL of DMF, in the prcsence
2-(4- acet am dobenzenesul oé -am no- 6- et ol C
i

n The

starting atfdefEh):FLd72 we, c9x1 mzel, ¢ub (40tmae, 02 moébénégff%‘ d2y$5 ’ELaﬁaqu as
ge?z ri bed rﬁlﬁhbl) Gﬂlfm@ﬂld#ﬂdt g6¢ forQs h%m)’rlux?]ue is rt]hf:n dﬂuted in EtOAc and washed q

am nobehzenesu Y. m no t hoxyhex- 4- ynoat e: e st t|ng am de
71b (2. 12 B dmiol'®) ‘PN%Z e Hmfs”‘?ﬁ_g%’ ﬁa?dna%aﬁ)d §qe§{? h 10 drops
of con. Hz@@dbptrsed I‘Imeci-uiﬂmocmélt itadsortred uttp ailicazend elded thrdMg2 {T3B slamlméxvapor at ed.
The resj dugdas. mn&ﬁf%‘tol‘@@oe%v }é SNefh OAC and 5% NaHCO03. The organic

ﬁ\ c}f ove*l"

| ayer is was rin S04, filtered and evaporated to

give a yel EW&W/Z&WIEWS!@ 4004 t(loéch*dﬂNard wi t hout purification. d. Methyl

2-{ The methyl ester 36a (920 mg, 185 mmo}) is hydrolyzed as described for
[ 4- (4- Met ho benzgz/ am n% enzenesu fonyl } - am no- 6- net hoxyhex4- ynoat e:
dp *?ﬂ:"e(‘*?

The starti FPPAMR e pRgrpoyndas asolile) i s taken in 10 mh of CH2A 2 in
t he 25 pr eESNMS: 0/ (rk] ififensith) REO J10010¢ HKpat ed Wit h 4- met hoxybenzenesul f onyl

chloride (341 ng, 1.65 nmole). The resulting solution is stirred for 16 hr
and them partitioned between 1N HEkampleB7Ft OAc. The organic |layer is washed

Wi th brine, drigtchadaifh obfpnehiibisRL PohipRa PUBARUAS Lanie T Ude mater a

i s chronmat ographed over f lica w exanes EfOAc (1:1) to give a
white solid. 30 e. The start Mephalinobex-4-ynpic acid,y gy o) yzed as described for
conmpound 6%he tsapinylectidride tagt isecoagled withke StbulyBearibhiate( 33l ad déseditetitfyy 402. 0

I(Drlggér g/l_t I- Ort]t'-r%ﬂound 31b %nc?thes regﬂtli:x)lgzstcllgmaml e is gy§ (;Il}gz?eé aspcgl;mys(pt%rl c%rSn]pguznd-S%aS Exanpl e 72

2-{[ 4- (8- niqmiteshd tislgcomipound2- oyl ) - ami no] - benzenesul f onyl } - ami no- 5phenyl pent - 4
-ynoic acid: a. Methyl 2-{

[ 4- (5-n-propyl pyridin-2-oyl)-am n@-}‘—"ﬁfé%%ﬁenesul fonyl } - am no- 5- phenyl 5

pent - 4- yn- oat a)repﬂh&naﬁei{am\ﬂﬂxoﬁﬁa,1r-5iphmnaLyylzﬁcfoﬁm;daxﬁaa-er(m.l ed descri bed

far conpound 69b. This cr nin CHRC2 in the
presence of DCC and HOBT %ﬁ'gl'{l? razf"'g{'?;\??’ﬁx' 'y“mcparcodgyl pyri di n- 2-yl - car boxyl i c

aci d 1o 0eReral freihp iihemaibdit 1 ibinthe) ELALhIAN Siblped@Ryisiues apOni {1 ed

according to the procedure descCrib for’ conpound give the title
acid. 16 E*:b),ﬁ;p@rgygglque@qjarlégd 1812 mpfiole) ig{thlen (rfﬁOMxL of MeOH and treated with 3

gé’lr rolyl py ridbsSeiQY he ARG mRERAS WS d G fok 18T 101 3RNGEPSLRENS - 4- ynoi ¢
dryness. The resulting residue is dissolved in 40 mL of CHCI,, 20 mL of DMF and 25 mL
of NEt;, treated with 4-methoxybiphenylsulfonyl chloride and stirred for 16 hr at RT. It is
then partitioned between 5% NaHCO; and Hexanes:EtOAc (1:3). The organic layer is
30 washed 2x with 5% NaHCO?3, 1x with brine, dried over MgSO4, filtered and evaporated to

give a yellowish-brown solid which is recrystallized from i-PrOH:Hex to give a tan solid.
b. Methyl 2-{[4’-methoxy-(1,1’-biphenyl)-4-yl]-sulfonyl}-amino-6-(4/V-
phenylpiperazin-1N-yl)-hex-4-ynoate: N-Phenyl-1,4-piperazine (478 mg, 2.95 mmol) is

coupled with paraformaldehyde (96 mg, 3.21 mmol wrt. monomer) and free acetylene 38e



a. Methyl 2-{[4-(6 N _ _

pyrrolidyl pyridin-3-o0yl)-am no]-benzenesul f onyl } - am no- iogg ¥ ent 4 yn- oat
e : The acetami de 69a is hydrolyzed and esterified desc &Pt

conmpound 69b. This crude material is then taken in CHZth/, presence
of DCC andH¥7and treated with 6-N pyrrolyl pyridin-3 T%T@gq'oi?g@% ic acid
to generate the title amde. b. The starting ester 73a is saponified
according to the procedure described for conpound 69c to give the title

acid. 20 Exappl.e ridolPaeqadiriid BN cdifpound 31a to give the title compound as a white

2-{[4-(4- I\/le1 hoxybenzoyl ) am no] - benzenesul f onyl } - am no- 6phenyl oxyhex- 4- ynoi c
acid: a. ﬂydroxy 2- azi do- 6- phenyl oxyhex-4-yn: The starting al cohol 49a is
convertedESbMSh@/z(reﬂin@nsiwﬁ@%@OdMs“dﬂ bed t he sequence of reactions for

conpounds 46@ @’-Mgtio 1,1’-biphenyl)-4-yl]-sulfonyl}-amino-6-(4N-phenylpi erazm-lN-
1- Hydr oxy- Z{ acet a’tr%;( Rze?’u)esy] Iy} am no( 6-l|’oh yl;)/ oxyhex-4-yn: The

startirg a‘t’?rl’d&“‘?&&w pad: dBI?d‘FFHkXE@H’ %8(9 iy }tY§’°lfYé‘FddP Biye thy Hifleasid g flﬁ"FhP‘FB and t hen
coupl ed Wlfﬁrhmﬁﬁﬁﬁ&aﬁl dobenzenesul fonyl chloride as described for conmpound

36?4t gcgltﬁ%lhgg l@%ﬁ%’gﬁ%ﬁng%{%yaﬁesﬁﬁeﬁg)gLM#%bl} ani no- 6- phenyl - oxyhex

30 4-ynoi c acid: The starting al gghg b is oxidized with Jones reagent as
described for conpound 46f to gi 1eZéllt|e acid. d.

Met hyl 2-{[ 4- Rranm&lw%BrrMoysaﬂplrra]phwﬁz%ﬂb@#bmsdhgmi}lOéTm’r&rts phenyl oxyhex4

-ynoat @ The acet am dButzmamsnﬁ[mftrﬁlix)tmgl)-heﬁﬂ-%dnia&pl and converted to the
title amde with 4-nmethoxybenzoyl chloride as described for conpound 69b to

gi ve the ta. t | e Mosghydr . 2|2 -nuiiidx RONB-bYiBeyd)- ‘Bim?\ﬂfow-hﬂﬁ(am(@ﬂ-mﬂ -86 e. The
starting rdin cribed for
corrpound Jarlml?l\?@% tﬁﬁp@wlf e&g‘c g&gESI %égrp]ﬁét&? Moﬁﬁ #‘E}ﬁe TI§) 526.0 (50,
M + NH4*}, (85@9, 4@ (mrod) is\poupledwith pEeiprmldchyds (543ppgs Ad memdl ot efmomer)

2-{[ 4- (4- BhawedRBgRN asamnsog 3 DPRZBI 8SatkdrBEY fod c&k(ﬁbﬁlﬁ'sﬁa BRI didohex- 4- ynoi ¢
acid The starti Egde 443 }] ‘ggTor otected, coupled to 4-bronobenzoyl
chlori dé, °3H’B°‘H§g~°r a&zyé o adich pflatied Bron B M¥uNds 71c-e to give the title
aci d. ESI BSEMSinyz (réledtensing) 67051 (199, M67H)H8 (23, M + Na+), S73.8 (50, M+ Na+t),

015 (2% Ml S S PO IR 2 1

2-{[4- (4- am no- et hoxyhex-4-ynoi c
aci d The stashonylnipe nnléV Ythex-4-ypoiepoidt dije mﬁw—f@tﬂ Hhaopbydrdyzed oreivsr i de, and

hydrol yzedth@%eql@ﬁqga&g,@e@@r&q{poﬁg@punds 71d-e to give the title acid.
nple 77 g%gar atio
2 {[4 - ¥ é?(igﬁlllﬂtﬁﬁi“ﬁéfs?)@ﬂ%%egal f onyl } - ani no- 6- met hoxyhex4- ynoi ¢

acid The starting amne 71c is coppled o 4-bronobenzoyl chloride, and
hydr ol yzed as descri bed 20 for com ourds 71d-e to give the title acid.
Exanpl e 78 Pr &penapationof B[4’ -Methoxy-(1, 1’-biphenyl)-4-yl}-sulfonyl}-amino-6-(4V-

2-{[4-(6-trifluoromet htnaxdsfingmpiref¥indNeyl-hl 4 RaRZeHaesul f onyl } - am no6- pheny
| oxyhex-4-ynoic acid

a, Methyl 2-{{4’-methoxy-(1,1’-biphenyl)-4-yl]-sulfonyl}-amino-6-(4/N-methane
25 sulfonylpiperazin-1N-yl)-hex-4-ynoate: The protected piperazine 31a (213 mg, 0.37
mmole) is taken in 25 mL of CH,Cl; and treated with 4 mL of frifluoroacetic acid at RT.
The resulting mixture is stirred for 3 Hr and then evaporated to dryness and triturated with
CHCl;. The residue is dissolved in 25 mL of CH,Cl, and treated with 3 ml of NEt; and
then methanesulfony! chloride (0.032 mL, 0.41 mmole). The resulting mixture is stirred for
30 3 hr and then partitioned between 5% NaHCO, and EtOAc. The organic layer is washed

with brine, dried over MgSO,, filtered and evaporated to give an off-white solid which is

purified via flash chromatography with EtOAc to give a white solid.
ESI MS: m/z (rel intensity) 550.0 (100, M + H"),



a. Methyl
2-{[4-(6-trifluoronethyl pyridin-3-ayl)-am no]-benzenesul f onyl }-am no- 625
phenyl oxyhex- 4-ynoate: The acetami de 74a i s hydrol yzed a8@ 8ER &Bfi ed as
descri bed for conpound 696. This crude material is then t%.%n 3n CH2C 2 in
the present@%9Bcc and HOBT and treated with PCT/US00/05162
6-trifluoronethylpyridin-2-yl-carbpxylic acid to generate the title am de.
b. The starting ester 78a is saponified according to the procedure
cFi)escr i bte_d g. or f ch{mmmhx?»@,ﬁaﬁpMylgi-yuasdﬂasynr-h.hine-sa(ajvderr-ﬁmwpI e 79

reparation of 2- . :
(4-(6- cyan°8[)t§}’wlmpg'laﬁi-"i}{/\i")l)-"é"l’fi“ﬁd‘]“i-ct?éiﬁ'z SheEYIgHT 402 ds e aph it oxy hex- 4- yno
i c aci d: athe title acid as described for compound 31e.
Met hyl 2-{[ . .o no] - benzenesul f onyl } - am no- 6- phenyl ox
y35 hex-4-%@'2’?9{%%2%%@9g%néodgyd?%ﬁﬁg' hydrol yzed and esterified as
descri bged for conpound 2 2SE a3 WO 00/ S1975 PCTNS00105162 -87 69b.
This crude material, is_ t e,rlYltaken In. 20; in the presence of DCC and HOBT
and treated wi f“r?“'é‘-t‘&?a%g?/i’ gthexy ALY rhiphenyllsg-yilsulfonytigming- ‘éﬁ’ér ate the title
am de. b. The starting estaylpip&azin-3Nghpendiynasidaddcordi ng to the procedure
descri bed for conpound 69c to give the title acid. 5 Exanple 80 Preparation
of 2-{ a. Methyl 2-{[4’-methoxy-(1,1’-biphenyl)-4-yl]-sulfonyl}-amino-6-(4/VN-methane
(4-(6-tri fénﬂﬁﬁﬁﬁfﬁ&bﬁﬁ-’fﬁ?ﬂ%ﬂ?&&ﬂé: NTHe @ﬁt&&arﬁﬂa&m@ RZLPABULE Ay } - anf no- 6-p
henyl oxyhex-4-'ynoi c aci d: a. t hyl 2- o . )
[ 4-(6-tPif WWB}%H@FWF?M WLPeTtadctP dr aceEun derivative gpongesaenieith #°8kfy | } ani no- 6-p
henyl oxy- haxydidy aoRbcgibedibecomp@hantade 74a is hydrol yzed and esterified as 10

descri bed [o] d 69hb. ' r material is then taken in CH2A 2 in
the pr esenfégﬁgg' %@ﬂ?ﬁ%ﬁ#&%@ﬂgﬁed with ‘

6-trifl uorbret R{Heviktbaxypyd1-bipkenh-¢iyl] sulfdnglpimim-a@iVerett-bugeyrer ate the title
am de. b. JIhg F A1 05H REx-B0bid fid AR Mely PR 96:05 ) d8lyse8 1 LI Procedure
descri bed for,on(?ig?rz%oundﬁg% txo gli&ve {he ti telmg a(t:c?d. 15&Ex§rrpl eé]81

Pr epar afi obe tfle acid as described for compound 31e.

2- {[ 4- ( 5- neshMBPyizi(2] intersitg)s0).1 83 Ma]Hhenzenesul f onyl } - am no- 6phenyl oxyhex- 4
-ynolc acid: a. Methyl

2-{[4- (5-net hyl pyri zi n- 2- oyl ) - am Erdmpieeddzenesul f onyl } - anmi no- 6- phenyl oxyhex-

4-ynoate: The iy L@h Y 4 AShREdvii . described for
20 conpound 69?{-@#%ﬂ?%§3’ hn%?@%/&a ’higisﬁﬁgzqtygkgﬁ“ly& %%5%?2 in the

presence of DCC and HOBT and Pyireligindexd-yapicacifet hyl pyri zi n- 2-yl - car boxyl i ¢
aci d t opgems¢ biphohiiecldride ©galEl ehapled withEbush-Bdrbdningt SR @4 d&tabedsfosaponi fi ed
:gfgr dggn%g%gog% g&%%f tg‘g‘é’?‘ﬂ{’j‘]%%ﬁl%é?‘g‘qe Is?a{'dro %HQE Qegcn%gff fo% 9on%)lov}x/n% 3tlp etitle
2-{[ 4- ( 5- m&i fivedhs titkebmpouodi| ) - ami no] - benzenesul f onyl } - am no- 6phenyl oxyhex- 4-
ynoi c acid: a. Methyl

2- {[ 4- (5- met hoxyi ndol - 2- oyl ) - am néXamA&denesul f onyl ] - ami no- 6- phenyl oxyhex- 4

-ynoate: The prphRtbiEler 2/{a-Phenylokf{ 01 lhenyBelyipailRhyl)-kafhodsNescr i bed for
conmpound 69b. This crude ma%.erlhsd F'ir‘f's Ehg{ t ﬁe in CH2A 2 in the presence
of DCC &nd 30 HOBT and treal" appRoyhex I A Yol - 2- yI - carboxylic acid to
gener ate t e Methyle am deterdbutotjrerimhpamingg-(NN-dimetiyBuiim)-hapdyndateed accor di ng

to the proghgluhRadificfchdida Wih pHYORANIRL IO DG AR Blithe'ddGs hdshhta #¢1 d-
compound 30a to give the title compound,
b. The sulphonyl chloride 9g is coupled with t-butyl-carbamate 43a as described for
30 compound 31b and the resulting sulfonamide is hydrolyzed as described for compound 31e

to give the title compound.

Example 44
Preparation of 2-[4-(N-4-Methoxybenzoyl)-aminobenzenesulfonyl}-amino-6-

morpholinohex-4-ynoic acid



Exanpl e 83 Preparation of 2-{[4-(1N

nmet hyl i ndol - 2- oyl ) - am no] - benzenesul f onyl } - am no- 635 phgnyl oxyhex-4-ynoic
aci d: 2 2 SEP 20;3 WD 001 51975 PCT/ US00/ 05162 _88_ a. € Ned&R/12083- { [ 4- (1N
met hyl i ndol - 2- O%| ) - am no] - benzenesul f onyl } - am no- 6- phen¥l oxghex- 4-ynoat e:
The acet affUWSHHE i s hydrol yzed and esterifted as descrtBEYSYEP% onpound
69b. This crude material is then_ﬁé_aken in CH2A 2 in the presence of DCC and
HOBT and treated with 1N nethylindol -2-yl-carboxylic acid to generate the
titl edarri de.M&hylbz-mh?etsmmbsdnﬂ@eﬁméxgl)-a%ﬁao-@s-mos;maﬂﬁuhfei-&@nmgmiiEth tlo tgi
procedur e, descy | or , conpoun to,give.the tit i.d. anmpl e

b epar at | SRR e RRFRRL S mleeud G Fudeb et U Py ) ot no- 5
pheny| pe~tesgrityed dir corapriunkd 31bAo give thétitleyebmpound.

2-{[ 4- (chhor b ol R - € =@l n0- 5. ph =|pent - 4- ynoat e:
The acet arlr)i' dlg&%gla()jiqps& (ﬁ;ndlgg V?g %ﬂg{%ﬁéﬁsgﬁggﬁ?(ﬁgﬁgﬁg?ﬂ@omound 69b.

Thi's criuddexdineate;| Thesacemide 144k df bpatedCiqoreflpx jfgy 3thdn fNeBehewd 8en Bt 3N and

L r eat eﬁ }/\ﬁcbr{betﬁfiteﬁx&@ﬁ&sﬁnd biebRPpRS GRNBIubR. Uy Rsdifg rbdidue & GRstban®y| chlori de.
. Methy

-£(4-(N . . . . _
mor phol | nSERPBRUMS e pediion oL ieathePerdn ToamTRS: B Reoq ot ond
pent - 4- yn-solagngis rdtheyed andocmmbugtd mésbue. i The cBudlaanilinetsalkmpmide in@rddia® s n t he
presence Qlsdibeiln e 81, o 1 0248 e Midyindpifind s IRERMOLWRE vh @ 01 ve the

title urea. starting ester 84b I's ,sggonl d according to the

procedifr e Mishoxyhepeoy! ghdaride oRsaepRiPnEGEIE ds for f\gh, dilytedevihcyader ¢ anpl e 85 20

Prepar at i Gtrdated dhred fimedNwith EtOAc. The combined EtOAc layers are washed with dil _

Tor phol | nAGEBORY bl b REE] SR tohabids TG RRR B M PRGH 4 Yol ©

Z- { [ 4- ( chlfstosiie with E1 4 to gilve thetitteamaparhd.onyl } - am no- 5- phenyl oxyhex- 4yn- oat e:

The acet arﬁﬂ%é%{rﬁirﬂ%@iﬁglﬂg?QO@w+ﬁ terified described for conpound 69b.
is thén taken

This crude materral is _ en in CH2Cl2 in the presence of Et3N and
treat ed® wi ¢ hTammethyl estercddd iphydeqlyzph assdsaqsibed for gempounchalertp give theditisanpy |

chl OLi Fl_e. J@mp&(ﬁ&b‘?’dsogd._{(‘l'('\l € ongl Lo an henvl hey. 4 t

mor phol i noggr.bonyl ) -am noj - sul f.o - na-5- phenyl hex- 4-yn- oat e:
The car ba%@lB?%W%ﬁ&fléf&e @é}ﬁg?fé&gﬁ%a %@@nﬁdrﬁi“ e presence of Et3N at 0
C and treated with 1 eq of rmrphoﬁ,ja&glﬁt%g give the title urea. c. The
starting ester 82b is saponified accordarng to the &r}gcedure descri bed for
conpound so 6EBxeParation of d-(#-¥4m-Butexybenpeyl)-amigobpnzensulfqnyl-apinesp| 51975

PCT/ USQP105162 -89 Exanpl e 8Bgorlphamehald-yiicatid2- { [ 4- (N

or Phol T oAk RARY | FR b RSt A S e AT SR AR YT © e d

hex-4-ynoate: The acetamide 44a is converted to the title compound upon coulping with n-

butoxybenzene as described for compound 44b.
b. The methyl ester 45a is hydrolyzed as described for compound 31e to give the title

25 compound as a solid.

Example 46
Preparation of 2-{[4’-Methoxy-(1,1’-biphenyl)-4-yl]-sulfonyl}-amino-6-phenylhex-4-
ynoic acid
a. Butyl-2-hydroxy-6-phenylhex-4-ynylether: The starting 3-phenyl-1-propyne (2.71 g,
30  23.4 mmole) is taken in 100 mL of dry THF under argon and cooled to -78 °C. A solution
of n-buty! lithium (9.36 mL, 23.4 mmole) is added dropwise and the mixture is allowed to
stir for 15 min. afterwhich BF; OEt, (2.91 mL, 23.4 mmole) is added dropwise and the
solution allowed to stir for 15 min. Tert-Butyl glycidyl ether (3.01 mL, 21.2 mmole) is
then added dropwise. The mixture is allowed to stir for 15 min, and then the cooliung bath

35 is removed and the solution allowed to come to room temperature for 1 hr. The reaction is



The starting amne 71c is coupled to N norpholinecarbonyl chloride, and
hydrol yzed as 5 described for conpounds 71d-a to give the title acid. ESI
MS: mz (rel intensity) 448.1 (25, M+ NH4+) 426.2 ( 10,2 MSEPHIP3 Exanpl e
87 Preparation of 2-{ [4-(N

pyrrol i di f¥@A&¥H8My| ) - ami no] - benzenesul f onyl } - ami no- 5pheRATHEAYIS 62y noj ¢
acid: a. Methyl 2-{[4-(N

pyrrolidi nocarbonyl)-am noj - benzefesul f onyl } - am no- 5- phenyl pent - 4- yn- oat e:

The car bar@yﬂch&mi@l{ L8 NIBAPardShdnFsRiRordel bEMRG Watl hnll REOAY. EBRGnRf Et3N at 0
C and treated with Ine to give the title urea. b. The

1 eq. of norphol .
starting &¥fels "ashgd with Brins it pesa Mae Qo filtrrsignt eveptiged e Ve aGMEe WB®Cr i bed for
conpound G&Geht i® addorbed bite silicd, lemted Qhrough 5K &ilifH @hkdh Wtepaamt:E@Aacof 2-{[ 4- (N
pyrrolidi . - am noj -.bhenz f onyl } - am no- 6met hoxyhex- 4-ynoi c acid
The start :@g?g’%pﬁﬁé aﬂeca:tml {S&Pe]féh%g Sggﬂﬁéwﬂf'pyr rolidi necarbonyl chloride, and
hydr ol yz edb- agrecausyrz-metharesifonylonycholhenyllrexei-ynyletheryi The startingtaiceiobdbaci d. 20 ESI

M5: mz ( r(@.!61 Igntoed“&hmhhé) is4cbn % 106G MCHZ@%"T)W: px@&gcgof(ﬂrgp of BNFarddt ). Exanple
89 Preparation of

2-{[4-(N. ‘
Dhenyl i CEE BERFER Y e Shi 233 Aol A o S BT 4 ynoi ¢
aci d: a. Nelyiktur2idthédrpafdtioned CHCI; and 1IN HCI. The organic layer is dried over MgSO,,
phenyl am ngcar.bonyl ) - am - benzenesul f onyl } - am no-.5- I
ot ey SRRkl AR A RIEERER SR hio I R R
presence ofilicEwghhenauesEtQet @@ (02 tolgivegherlesiced inaleriel as dpai yellow beupt i t | e ur ea.
b. The stagt ijigaRef-8hazides-PhényirReTh! | Bk ACEMWultshateO4dbhf (3r QCLHUr €

descri bed for, compound 69c to 8|ve the title_acid, Exanple 90 30
Prepar at i OWmBIF) Bt Frhx_n( ml of CH,Cl, and treated with 2 mL of trifluoroacetic acid and the

met hyl phenihatingrdatkalirbw ydlytioA MidliowbE zstin €5 2 KrO ke mixture is diluted with
am no- 5- ph PEML et RarfSo. Qiried | c2-{14-{] 4- .

met hyl phengﬁhﬂrlﬁ ﬁ%&%ﬁlﬁn@r ﬁ am? %félg‘gﬁwgég%%gﬁ?égnaw }‘%Pﬁr%%&' g.h 6ﬁe§lﬁ‘§ﬁ - pent-4-yn-
oat e: The saskomivolpl mlc bf BMF deea@d with & gtof el dnd h@IMACH 85 fGhfor A& hwpr Eeence of Et ~N

and treat egliﬂ.‘dré ﬂ tHe ﬂqtc@tviﬂ?ﬁéxg%ls:@m!lci(ﬂg) dnf “Q-kh\ég 3 Q'ﬁh thtt:xl, &x Wftﬁ@rin_e, 2 2 S_EP_
2003 WO 00/ 51975 PCT/ US00/ 05162 -90 b.” The starting ester 90a is saponified

accor di ng frdione MeSGhisred apavanaratrdd Thorowyirgidirs adserbed ptsiifa stde titl e
aci d. Exanglted thiough @palimh ioDflashisilidr with hekareBEtOAC (4:1 to 1:3) to give the title
[ 4- met hyl oxazal -.2- - carbonyl ) - am no] - benzenesul fonyl } 5
am no- 5- ph%oﬁm)ﬂ%lﬁ)nélﬁafs-xké’ rgfg'l c acid: a. Methyl 2-{[4-(N
[ 4- et hy| ofaAdiydroxy-2-(Adupieleptepesutionybismine-Grphedylbtredryn:- fBntazidy ddvat e: The
car bamoyl eab Gty 996 §iRold)Ss tRECA 9 AL GrAHFn iR frhendl o PPRCE 09T, FiBN and
treated with iL eq, of 2-am nq-4- net hyl gxazol e 'toﬁgel ve the title urea. b. The
starting eZmee) Q‘%a“"ﬁa?d ¥ifha Qi mletf %f‘é%o% Rigtupegs stiEed Serd 8 a1 i bed for
conpound 69¢ nIo ofidicxadehd it bfeHAX lafll 2.5 mL of Et;N and then treated with 4-
bromobenzenesulfony! chloride. The mixture is stirred for 2 hr and then partitioned
25 between EtOAc and IN HCI. The organic layer is washed with brine, dried over MgSO,,

filtered and evaparated. The tan resigue is then adsorbed onto silica and eluted through a

column of flesh silica with hexanes:EtOAc (4:1 to 1:4) to give the title compound as a pale

yellow solid.

e. 1-Hydroxy-2-{[4’-methoxy-(1,1’-biphenyl)-4-yl]-suifonyl}-amino-6-phenylhex-4-
30  yn: The bromide 46d (330 mg, 0.81 mmole) is taken in 10 mL of benzene in the presence

of 4-methoxybenzene boronic acid, palladium tetrakistriphenylphosphine (50 mg), Na,CO,

(150 mg), ImL of water and 1 mL of EtOH. The mixture is brought to reflux for 18 hr and

then partitioned between water and hexanes:EtOAc (1:2). The organic layer is washed with

brine, dried over MgSO,, filtered and evaparated to give a residue which is adsorbed onto



Exanpl e 92 Preparation of 2.{[4-(N

[ benzt hi azol - 2-yl ] -carbonyl ) -am no] - benzenesul fonyl }-am E(}S-ﬁphenyl pent - 4-yn
oic acid: a. I\/Ethyl 2-{ [4-(N . SEP 2003

[ benzt hi azol - ¥J car bonyl ) - am no] - ami no- 5- phenyl - pent - 4- n15 oate: The
car bar noyl WAY¥PT%e 84a is taken in CH2C12 in the presed&dBPYEEN and
treated with 1 eq of 2-am no-benzthi azole to give the title urea. b. The
starting ester 92a is saponified according to the procedure described for

conmpound 6§Ecata@d @luté& thrB@ght flabil SliACHEh hdr¥RIPIOACB:120 1Y) 9P @iva heOtitleOf
esul f onyl - am no- 6- net hoxyhex-4-ynoi ¢ acid The

2- (4-acetyl am ‘mg - be zeﬁ
starting affirRe" ¢ %2 PR ¥olhPled to acetic anhydride, and hydrol yzed as
descri bed f offhe alngholiA@ks(179 thge0.360mablepisttiken tin 160emBaif deetdne ang kreatdd4

Preparatio .
o (A ( 4- oL RO Tons o 1 g e B i S i B S

met hoxy hexDif. 3addhes qugpkpd W‘ﬂ‘lﬁ@“@t‘@?‘l"l’)ﬁ gloehe] avd stired fprsan mneldiotr@n

4- et hOéy bﬁm7 ; e@?bﬁ fréuipitate ¢J‘ﬂltt@{e%1 6, theAO el ¥RApRhtYE eﬂae AesidteGabd mglgthf or |
conpounds e lo e L] I ONs an
Met hods of @ %}E’g cqif@n ﬂ%%ﬁ%ﬂ ?}s“”%‘fd}ﬁ@ﬁ?(ﬂ(lgr{f P(.S)ES( E?rg"edg tft{?I“‘gg“ ‘5 Bt Epar e

conposi t i omsoff-whitetsblgl. 30 treat nent of ailnments associated with unwanted MP
activity. The follow ng conposition and nethod exanples do not limt the
invention, but provide guidance t&xampleddkilled artisan to prepare and use

the corrpoun%pﬁmnqt4ammm&y%BM@a’shiphhm-‘i-? Y-GilfohANamind-ceach case
ot her conpounds within the invention may be substituted for the exanple

conmpound shown bel ow wi th sinifl hegy l}eé'éd'l“?i§a°‘drhe skilled practitioner will
appr eci at eat Halydrbey-RY&APnethoRyetiprOui, ﬂ@iﬂwhﬁlﬁm@ﬂ-sﬁmdxymimuhﬂs-varl ed based on

the condit ?&%ﬂgﬂ Pg%t r"[%@&?% %@qs éou ecp%t ﬁanI nde lga S.as éeg%ﬂ or 00751975

-91 The fo breviati ons ar 'S section:
et hyl enedi mmm@ﬁﬁmwtbﬂablc@m@m synt hetically denatured al cohol USP:

Uni ted St abesrhPhisHdPLaRARidedlo e ao Bidn hbrited Frabmbdindueh, t abl et conposi tion
for oral adm nistration, according to the present invention, is nade

conpri si ng: Corrponent Anmount The C O [ERAMINeM R0 Exarrpl e 115 nglLact osel20 ngMai ze
Starch70 al c4. e h ect wei ghi ng 60
kg (132 Ibs reparatf eri g@ ?ZI oM 1 N eu'?‘r’éetjr%r}g’ (A’:}w Hln?ﬂlly Pt n@'s""snyﬁv'aé%f’ed by a

met hod of this invention. Speéiphényllex-¢-yndioaci® years, a reginen of three

tablets pep, dﬁuyarsx,aﬂm@ -ASEAHIA b (O AN AMP RSl tonfl)-ahils- end Of the

treatment period, the tient is ex ave r educed

i nfl anm#t i érp enyltiex1dryg; o%az%ﬁc B ttoyplwi tf’ﬁ'c‘}fi’é’y‘c‘(‘}’r?éé“rﬂ‘t"dﬁﬂs ﬁaﬁrﬁe for

compound 46d to give the title compound.

b. The alcohol 48a is oxidized to the title acid as described for compound 46f .

Example 49
Preparation of 2-{[4’-Methoxy-(1,1’-biphenyl)-4-yl]-sulfonyl}-amino-6-phenyloxyhex-
25 4-ynoic acid
a. tert-Butyl-2-hydroxy-6-phenyloxyhex-4-ynylether: The starting 3-phenyloxy-1-
propyne is coupled with tert-Butyl glycidyl ether as described for compound 46a.
b. The title acid is prepared from compound 4%9a according to the sequence reactions

described for compounds 46b-f.

30 Example 50
Preparation of 2-{{4’-Methoxy-(1,1’-biphenyl)-4-yl]-sulfonyl}-amino-6-methoxyhex-4-
ynoic acid
a. tert-Butyl-2-hydroxy-6-methoxyhex-4-ynylether: The starting 3-methoxy-1-propyne
is coupled with tert-Butyl glycidyl ether as described for compound 46a.



Exanple B 20 A capsule for oral admnistration, according to the present

I nvention, is nmade conpri sing: Conponent Anpunt (%W w) Tg gn&@gnd of
Exanpl e 4 15% Pol yet hyl ene gl ycol. 85% 25 A hurman mal e su ?e P Pghi ng 90
kg (198 Ibs.%wf suffering fromosteoarthritis, is treated by a nmethod of
this i nveMY@¥¥1%8pecifically, for 5 years, a capsul e coRFEU 70 ny of
the conpound of Exanple 3 is adm pistered daily to said subject. At the end
of the treatnent period, the patient is exam ned via x-ray, arthroscopy

and/ or MRb, BHGrALRZdC6-BRUGxyNex-IWhIEREr: WY SBERLBRE: 504 is carried for
erosion/fi btli_li {Stﬁ atjon cPf a’*h?he 3‘? arti culfar cart |J g%e. Exam A sal i ne-based
conposi t i ShPf B §79% &) deseRefrats sseBH Pt et dPif§®To the present invention,
i s made cenpFheditiagridGe pppareh fromzounpoutd/@indccord M@ 10 (e Se@idtce -r@2tichs pat | ent

havi ng de%@scﬁ@d@&%mﬁ’é%ﬁs%@-@ applies the drop to each eye twice a day. s
ded) W't

Heal ing i s speede no vi sual sequel ae. The conpound of Example 7 5

Pol yvi nyl al cohol 15% Sal i ne 80%gkadpioEP 2U03 PCT/ USO0/ 05162 ' Exanple D A
t opi cal conposit] on&% r, ]!’ocal adm nistration, according to the present

i nvention, ‘TR0 'ﬁﬁr‘ romayL.lriipheyl-tlsHisnyl-pminoctsmpfdembest Exanpl e 9
Benzal koni um chl ori de Thi merosal ¢nolotchl tol G ycine Aromatics Purified

wat er Totagl = I 5 9 0,200,022 0 002.5.00 0,35 0.075 a.s.
100. 00 A %ét tleret'ngt?lmg'g?#Eel*rolg_ﬁg&{e%_ﬁg/ﬂvhéﬁé‘%ngﬁ erbg?lﬁssgagbnﬁl rl“%éox? fe’'c o%ﬁosi tion at
each dr esd$ pRyverisa gy s reiptive grazido &rintive e déseribed) fastthmsenwanpeyofdeastiensshed. 20
Exanpl g E @&ribdatad Bbhbanaawhesol conposition, according to the present

A cohol Aol BB RER A REHEHo- DM SR BBt Ers. 1141

The azide 51c (2.5 g, 14.7 mmole) is taken in 30 mL of THF in the presence of PPh, (9.6 g,
37 mmole) and treated with a 5 mL of water. The mixture is partitioned between 1N HCl
and hex:EtOAc (1:3). The organic layer is extracted with IN HCIl and the combined

15 aqueous layers are neutralized with solid NaHCO,, diluted with an equal volume of dioxane
and treated with [4’-Bromo-(1,1’-biphenyl)-4-yl]-sulfony! chloride (5.3 g, 16.7 mmole) and
the resulting solution stirred 16 hr. and then partitioned between EtOAc and H,0. The
organic layer is washed with IN HCI and then brine, dried over MgSO4, filtered and
evaporated. = The resulting solid is purified via column chromatography with

20 hexanes:EtOAc (1:1) to give the title compound as a white solid.

b. The title acid is prepared from compound 51b as described for compound 46f.

Example 52
Preparation of 2-{[4>-Methoxy-(1,1’-biphenyl)-4-yl]-sulfonyl}-N-methyl-amino-6-
methoxyhex-4-ynoic acid
25 a. Methyl 2-{[4’-Methoxy-(1,1’-biphenyl)-4-yl}-sulfonyl}-/V-methyl-amino-6-
methoxyhex-4-ynoate: The acid 51 (500 mg, 1.23 mmole) is dissolved in 20 mL of
MeOH and treated with 8 mL of SOCl,. The resulting mixture is stirred at RT for 18 hr.

and then evaporated. The residual solid is dissolved in 10 mL of dimethylacetamide and
treated with methyl iodide (0.092 mL, 1.47 mmole) in the presence of 600 mg of Cs,CO;.

30 The resulting mixture is stirred for 2 hr and then partitioned between EtOAc and H,0. The
organic layer is washed with water and then brine, dried over MgSO,, filtered and
evaporated to give a yellow oil,

The title acid is prepared from compound 52b as described for compound 46f.

Example S3



Total = Conposition [%wvl 5.0 33.0 0.1 0.1 0.2 g,s. 100.0 An asthma
sufferer sprays 0.01 nL via a punp actuator into the nouth while inhaling.
Ast hma synptons are diminished. Exanple F z z SEP 2A~2 2\GEPR0B1975

PCT/ US00/ Q5162 -93 A topical opthalmc conmposition, accqQrdi to. the
present i MRMIY3, is nade conprising: s Conponent Con%gg'ﬁ%&%of‘(’?%xarrpl e 16
Benzal koni um chl ori de EDTA Hydroxyet hyl cel | ul ose (NATROSOL |vn Sodi um

nmet abi sul fite Sodi um chl oride ~ O9 9% Total = Conposition (% wyv) 0.10
0.01 0. 05 0. 5@répaidlion 0D2-f4AMBMEBA(1 TEbighda DA ST isuMay inligo-82-kg (198 | bs),
suffering fromcorneal ul ﬁgra i%r,}s i’és tr%ated b{ a nethod of this

i nvention. Specifical | y RFSrYehoxprpstaoxyhexdamoicacidy uti on cont ai ning 10 ng
of the compoand®utyl 2Hhydropy-6-rédrEbutgdingtiybilexykexetynyletieni (Ths shjtegtitrs af f ect ed
eye tw ce b4 h S 15X it 4 ljesRGix Ni strati on
2 made. copmaniety BRRe (125 BERATLs e Grea; WRINE RS B e

carri erSCarfPrlcéWP@BgﬂQﬁ'n citrate buffer with (percentby weight of

carri er) : [\ CieitButyd 248 R miedninsysIaxy 18y leertutyldidsmsioxpioot i -d9naahdO Mk hy |
par aben0. lsghptl{n% Fi)%lohd? %aa(ggg' g,' lq%%nmolc) is converted to its relative mesylate as described

for compound 46b.

¢. ftert-Butyl 2-methanesulfonyloxy-6-benzoyloxyhex-4-ynylether: The starting
10 siloxyether (28g, 74 mmole) is taken in 500 mL of tetrahydrofuran and treated with
tetrabutylammonium flouride (96 mL, 96 mmole) and the resulting mixture is stirred at RT
for 1 hr. and the partitioned between EtOAc and water. The organic layer is washed with
water and then brine, dried over MgSO, and evaporated. The residue is taken in 100 mL of
CH,C], and 40 mL of pyridine and treated with benzoyl chloride (12mL, 101 mmole). The
15 resulting mixtuer is stirred at RT for 3 days and then evaporated. The residue is taken in
hexane and filtered. The filtrate is taken in hexanes:EtOAc (1:4), washed with water and
brine, dried over MgSO4, filtered and evaporated. The residue is purified by
chromatography with hexanes:EtOAc (9:1) to give a yellow solid.
d. 2-{[4’-Methoxy-(1,1’-biphenyl)-4-yl}-sulfonyl}-amino-6-benzoyloxyhex-4-ynoic
20 acid: The mesylate 53¢ (12 g, 32.6 mmole) is carried forward to the title acid as described
for the sequence of reactions for 46¢-f.
e. 2-{[4-Methoxy-(1,1’-biphenyl)-4-yl}-sulfonyl}-amino-6-hydroxyhex-4-ynoic acid:
The starting acid 53d (3.14g, 6.36 mmole) is taken in 25 mL of methanol and treated with
1.9 mL of SOCI,. The resulting mixture is stirred 16 hr at RT and then evaporated to
25 dryness, The residue is purified by chromatography with hexanes:EtOAc (7:3 to 1:1) to
give the product as a white solid.
f. Methyl 2-{{4’-Methoxy-(1,1’-biphenyl)-4-yl}-sulfonyl}-amino-6-(2-methoxy-
ethoxy)-methoxyhex-4-ynoate: The starting alcohol 53e (419 mg, 1.04 mmole) is taken in
4 mL of CH,Cl, in the presence of 0.3 mL of diisopropylethyl amine and treated with
30 methoxyethoxymethyl chloride. The resulting solution is stirred for 16 hr and evaporated.
The residue is purified by chromatography with hexanes:EtOAc (4:1 to 1:1) to give the
product as a white foam.
g. The starting ester 53f (29 mg, 0.06 mmole) is taken in 70 mL of THF:H,O (1:1) and
freated with LiOH (25 mg, 0.6 mmole). The resulting solution is stirred at RT for 1 hr and



The above ingredients are mxed, form ng a suspension. Approximately 2.0 niL
of the suspension is adm nistered, via injection, to a human subject with a
prenetastatic tunor. The injectiqn site juxtaposes the tR2o8EP PbBs dosage
is repeated twice daily, for approximtely 30 days. After 30 days, synptons
of the di sB2¥5¥THsi de, and dosage is gradual |y decr ease‘?ﬁ"ﬁ?“?fﬁ{ﬂt ain the
patient. Exanple H 2 2 SEP 2003 WO 00151975 -94 s ~o PCT/ US00/ 05162 A
nout hwash conposition is prepar ed':(tonponent w vThe conpound of Exanpl e

143. 00SDA & Ahsehkl BnRehRv Gnd8IoA Sitkicthfic 382081 e over MgSO,,
Fl uori de0. 05d yceri nl0. 0 we§t ener Q. 02Benzol ¢ aci d0. 05Sodi um

09
hydr oxi deOP ST VERARIAL? BT B title apid 2y lass gy ent with gum di sease uses 1
nmL of the ESIM$ was(cltihensty 4950 (100,Ih0+PEEY,ané.0 (6o, HHer oral degenerati on.
Exanpl e 1 A | ozenge conposition is prepared: Conponent %W vThe conpound of

Exanpl e 350. 0120 Example 54
Sor bi t o] 17. pRlan@bh 6 2Lif4 Sl ehai 1 bihrehyDIRAl-Giiehvl- 28 mb Ve Q25
Col or 0. 10Cor n Syr upbal {gnce to(io;(l)b&A patlment uy;l}es tnhey@o%orfge to prevent

| oosening of an inplant in the maXPf3fd > > SEp Po03 WD 00/51975 - 95

Exagpl elcthevﬁermn:iagmm@@m@ﬁl izhj;am@m&rymb 9w-w%ﬂah¢§m?uaﬁva{edﬁxmpl e 550. 035
Sor bitol cfyst. oja-T gum base20, 00Sor bito 70% aqueous

sol ution)2 }éd%lﬁ/ﬁ%ﬁll%%ngf%{%efg@ §/ec°gfelaﬁle°7s. %%BEF?\C}%S?C?I."B‘BJ“M%&& ent chews the gum
to prevent |oosening of dentures.g ke K PCT/ US00/ 05162

Conponent sw v% onpound of Exanpl e . 0I5 USP

Wt er 50° 65ERPRFAIPD af i rRthepd ey bl HhipheaHAyll-outfenyl} aminocimethaxybekar  GunD. 0920
Cal ci um carbonat el2. 38Ant i f oanll. 24augdfme 15, 0Sor bi tol 11. 0@ yceri n5. 025

Benzyl Al cohqgl O,2Citric Acid0. 15Coo] ant Q. 00888F| avqr 0. 0645Col or ant 0, 001430

The conposft i'e(f‘ﬁB'@ zﬁl?yé‘b%y'@dqﬁti’“fy ‘?"é‘{'yq#"%eﬁ'g%étaﬁtﬁ‘ggfpgﬂ’ly jEBPPCSnd all of

t he benzyl coupledwittolert@Buty] Llpadyil eier hodebcdibed foempaindwbay addi ng and m xi ng

t oget her ngt BylvRA%EBSHd0L0k yx?ﬁeg‘g_ 0, ThARHE Lzide R BY S, uar gum

M x thesenlﬁngr gdﬁ%ﬁt S P(())I‘ Ng oJu _12b’§n" ny?@sg\%\ﬁlt%@g e%?fhver so%rﬁ{a%fdlgi ne m xer.

Then sl®w 5329ePrding to fs ssayercegfirsrgtianp daseiprdior 4P t he fol | owi ng or der:

remai ni ng gl yr&e adide, 55H0i ldedofbose@ Brdl doQElED @, sulfehyT tHIdAdE 3k Rieddadind, toGhd i C aci d,
procedure described for 46d and the resulting sulfonamide is subsequently oxidized

according to the procedure described for 46f.

Example 56
20 Preparation of 2-{[4’-Methoxy-(1,1’-biphenyl)-4-yl}-sulfonyl}-amino-6-phenylthiohex-
4-ynoic acid
a. tert-Butyl 2-hydroxy-6-Phenylthiohex-4-ynylether: The starting 3-phenylthio-1-
propyne is coupled with fert-Butyl glycidy! ether as described for compound 46a.
b. The title acid is prepared from compound 56a according to the sequence reactions
35 described for compounds 46b-f.

Example 57
Preparation of 2-{[4’-Methoxy-(1,1°-bipheny1)-4-yl]-sulfonyl}-amino-6-[5-(furan-2-yl)-
oxadiazol-2-yl]-thiohex-4-ynoic acid
a. tert-Butyl 2-hydroxy-6-(5-(furan-2-yl)-oxadiazol-2-yl]-thiohex-4-ynylether: The
30 starting 3-[S-(furan-2-yl)-oxadiazol-2-yl]-thio-1-propyne is coupled with tert-Butyl
glycidyl ether as described for compound 46a.
b. The title acid is prepared from compound 57a according to the sequence reactions

described for compounds 46b-f.

Example 58



2 2 SEP 2003 WD 001 51975 PCT/ US00/ 05162 -96 and sucrose. Separately conbi ne
flavors and cool ants and then slowy add to the other ingredients. Mx for
about 40 m nutes. The patient takes the fornulation to pf Bare up of
colitis. Exanple L s An obese human fenal e subject, who is deternned to be
prone to o¥P&YEThritis, is adnministered the capsul e descrVHEYY ¥ Exanple B
to prevent the synptons of osteoarfhritis. Specifically, a capsule is

adm nistered daily to the subject. The patient is exam ned via x-ray,

arthroscopy ardpditiddsf 2-{ anMetaupd, 1r-biphanyd-42]-silfgiy1f-kbms6-[sgvancenent  of

erosion/fibrillation of the articul tilage. anple M A human mal e
subj ect wei ghi ng 90 kByr(%@@yﬁﬁél?§l?z°%"3ﬁ%flfeé%%ngic§§§rts injury, is

adm ni st ersdtertintyap Jehydraipsd s HpprroiiifydethigtiiazoB2 iyl -thiokexetaynylether:sy npt ons  of
ost eoar t hryt.i . Y- A DSub e1luS, adm.N.Si.€ iy, 1O the

subj ect . ng %?arttn_i%ggt% 5 H@ggﬁnﬂ&gﬁ%&jg?pé@o @gﬁ’ﬂ{reofssc{?g egﬁdg}‘ ot‘r?’tt MRI, and
found to hBWY glysidylsther adpseribed far cormedipd4Sfent of erosion/fibrillation of the
articul ar omrfild a@e is Hlebaréce from egdmPound €586 MdcktRdind @ EeNscqueted RERIBYS

i ncor por at%d @g t1"gef er e@ge 6:92’1 | e particul ar enbodi nents of the subject

i nvent i on TPATE HGEFP UG 4, it will be obvious to those skilled in the
art that various changes and nodifiGatdogs of the subject invention can be
made wit hout departing fromthe d scope of the invention. It is 20
i ntended to covﬁne,follwinméhmmbrf@@alacalmgmth dpble yehewpstr Strustird ehs that are
WD 10 Rladabiohaidg W 8 dipion inJixim 3020 QA MRBALRLO 75 O7 What i s
claimed is: 1. A conpound having a structure according to Fornula (1) o Rt
~s ~Owz X R3 N RR. R4 CRSR~~ A-G (I) characRerized in that

PCT/ US00/ 05162

0
o o=\\7
NH
HO Ry
Ry A Ry
Table4
Example R, R, R, R,
59 -H -H -Ph | -OMe
60 -CH,0CH;Ph -H -H -OMe
61 - CH,0CH,Ph -H H -H
62 -H j\ H -OMe
RS "Q
Example 59
15 Preparation of trans-2-{[4’-Methoxy-(1,1°-biphenyl)-4-yl]-sulfonyl}-amino-5-
phenylipent-4-enoic acid
a. trans-Methyl  2-(4-Iodophenylsulfonyl)-amino-5-phenylpentenoate: The

starting trans-methyl 2-N-boc-amino-5-phenylpent-4-enoate (700 mg, 2.3 mmol, prepared

as described in Tetrahedron Lett., 1994, 35, 3669) is deprotected and sulfonylated with
20 pipsyl chloride (626 mg, 2.07 mmol) as described for 3a to give 217 mg of white solid.

ESI MS: mv/z (rel intensity) 488.9 (100, M +NH,"), 471.9 (50, M + H").



(A) Xis selected from-0OH and -NHOH;, (B) Wis selected from-S-, -0,

-N(R33) -, -C(R33)=C(R33")-, -N=C(R33)-, and N=N-, where 3 and R33' each
is i ndependent |y sel ected from hydrogen, al kyl, al kenyl, IS@/Dn
heteroalkyl ¥I het eroaryl, cycl oal kyl, and heterocycloal X
-(CR6R6' ) ; %9(5 There 1 is fromO0 to about 4; each R6 arld IRE004sLE2
i ndependently sel ected from hydro fn al kyl, al kenyl, al kynyl aryl,

het eroal kyl, heteroaryl, cycloal ky het er ocycl oal kyl , halogen hal oal kyl ,

hydroxy, apd alzkamcmetmd 23[4’-Metl§ﬂk-@ﬁi’-%$h€ﬁ)®m h}éﬁiﬂﬁﬁﬁ{lammlﬂﬂﬁﬁl-, al koxy,
al kyl , al keni{ aI Ky ,  heter ? rX % 2?18 oalb
het er ocycl BRRfoRogte: argtlY SpLingy SWfopRmids, g §ﬂ§ id f7R7' ) m R35

wher e m i sméthoxyplgnglboraidoattd @95 mgdh6oRmande E&xpled 8s dendtibpi>fod esridoyndsel ect ed

from hydr Oﬁ?ﬁé v@lli%yrh%?tggﬁﬂ?ﬁm&?@ ﬁlle ?{af ?hlghet eroal kyl, heteroaryl.

cycl oal kyl teroc droxy, and al koxy; and
R35 i s sel BSkMS: m/rz&rmlntwrtﬁg@ﬁwm M/*rNHeX, £32r\(100, Ml’fk@%r het er oal kyl ,

h«(':ll oal kyl', ¢, grg ymehahﬂgqarommd@ggﬂt (Q@Hg)’d) 46 ﬁﬁi@l) wlﬂﬁl%‘cb’lﬁ'&QﬁRJl?xgé’in wd E) R3 is
n m
i ndependen?reifn?éf ’é‘g‘l ‘??eo@? dg &F‘k?p“"eg? 8 r’i‘§/| ﬁ“’é’i“?&?ﬁﬁ tlhenar yl,

het er oal kytaqncénebted oairynkss, taﬂgenhxpai KOl mateeamwnmamth withddring@ried hal oaI kyl,

hydroxy, apd, ﬁigKBX{ﬂter@cFﬂdR?ap étcéehﬁ %‘Lﬁg mfa cﬁﬂ‘ cg&fér ﬂl&?(QﬁlQN p @l koxy,

al kyl, al ke&:‘@t f er oa er oaryl oxy, hal oal kyl,
cycloal Ry| EtQfeiMeQit &t@éllktylglve vzofm&qw1b\&hlwsohcaﬁe§10na!a@§@a; (F) R4 is
(CRlORlO )ggrﬁsr,(,@?,pl 2Adly) 493.0R30L MMPRER), #38.0 Gocs®l elted from a coval ent
bond, 0-, -S- and n2|)sfrom0to?)out(z 0|s)from0to about 4; each
R, R'. R" and R10"' is indepenggatgliasosel ected from hydrogen, alkyl,

al kenyl , al kyny 0] 519 S0/ 05162 98

het er oaI kyl , Ptepgré%[mf of 2: 4cﬁ%e§]fE%§'l%pp%i \ﬁgly@ J qisuzfﬁvfr&#a%ogen hal oal kyl ,
hydr oxy, and aI koxy; and Rbenleoweéw!-mt-ﬂﬂmw%rogen al kyI al kenyl ,

al kynyl s het e:v.eaé &gk 2By ibxybhtSbuyH ekt . Tﬂaw-&f s,b on28r !,

het er oa'rsyl M, ene@ (Gdﬂga]gh R5 n% i c ga d?/ | ected from
hydr ogen, &P@y?’s 4 g?’i?%ﬂ’f)’rz'b ool 4 m"a'r(ﬂrlis m‘ﬁlﬂa@r% %/\r(we

cycl oal kyl g, botero yaed disdoleyd ,in loml,Cigen stindd aalbokyl ’I‘IieyidNquclamadylal koxy; and

k is fromQ .ab el &¢ dfr 12 C=G R R
~R~, 3“"@1181%}& 0&559013 5%’; }ea‘cﬁlslasddl n 31 (g%ed (Eed from
hydr ogen doridive mingitel. Tlyel reactidnidy thyr stirdacifoo btelvy lhouraatﬂﬁ °C h@ddetroodlq&cl;

het er oary! s i ELOGRY ?éa&ﬁ‘)h Masheﬁ%h@@i Ideﬂ sodbﬁl B98Rnatd A iy PRLARL3' where

(1) R13 and_R13' each is. 1ndepen entI%/\l sel ect ed_from hydrogen, al kyl,
al kenyl , allibyARppnic GEpQ issigipd QHer magnesium Sulfpre ﬁ@ttE?%H’FVIevaPB’iat"(iE)"“F!ﬁ°and R13'
t oget her Wigive ahlveange bit @Qemnsaibmﬂbeﬂwnmumh gélhway applied homdachxhqa(ablnmno form an

Opt i onat Y sk bk 55k ASLEERENCLIF ol P REBEAOLNG] T AR dydher L9 ol ore

of which from are heteroa IS selec rom hydr ogen;
(2) (cmmmwbmmaaerlevqguqtsmp&nﬂ@eqompaﬁée%awhdeach R14 and R14' is

i ndependenty, yz-&ﬂlo%hﬁﬁ-i séamwdmgneﬂm.abdﬁyd achﬁlens)élunmatswnﬁhol) aryl,

het er oal kyl , het eroa&\é oal ké het eroc)?;gl oal}liyy hal oge hal oaI kyl ,
hydr oxy, arRiceare fes . ﬁaom@%wé 2wl M o) (qaincoolef! g CAry|
?g; er ??:rRﬁs’ an€@ Y BuDAB Ry, 10t cheRfys; BRamlag]). Tl&rL)leaéokan inaTHF 1E£dd&flgar yljal kyl ;

- 0 and r is
fromO to %Bﬁ‘ighmméﬁ?y%%ﬂgr@g%% g‘é’?@gm&ﬂl& if‘C?r&%?ﬁ‘H‘@ e‘ﬂgh?ﬁﬂ‘y sel ected
f rom hydr ogeiTHFadt k38 °C diteaiythre i@hlloyad to, coame\td roomettrepenmuirk phemiftet Breoar yl |

cyel 0alky! IR AEREYCLARbHbeoy A AORR o RN QRYns 2 S XY R kaxy: Y is

sel ected from I's selecte rogen, hydroxyl,
al koxy, al kgtBamCHexeenSo‘mSksdl with #100al Kinte NeEPosolluitipn (3)¢ﬁé~t dhe dcefberateky| , aryl

and het er oagthes 2R £t 8 dwitt\@he. We€ Mo pED andBBacted WRAT0H HEr W1 REtard kOXy;

The ethyl acetate layer is dried over magnesium sulfate and the solvent removed in vacuo

(C) Rl is

to give a white solid.

15 ¢ Methyl-2-N-(4-bromobenzenesulfonyl)-amino-3-benzyloxymethyl-pent-4-enoate:



2 2 CEP 20A3 WO 00l 51975 PCT/ US00/ 05162 99 (4) -CONR37R337' where (a) R37
and R37' each is independently selected from hydrogen, alkyl) al kenyl,

al kynyl , heteroal kyl, haloal kyl, aryl, hetetoaryl, cycl o@i2k§P 2803d
het er ocyel oal kg/ or (b) R37 and R37’ t oget her with the nitrogen atomto
whi ch t heyWar# Wéhded) join to forman optional |y subst |?‘?ﬁ"§9°8ﬁéﬁ2er ocyclic
ring containing from5 to 8 ring af ons of which from1l1l to 3 are

het er oat ons; and (5) -(CR19R19')s-NR20R20" where s is from 1l to about 4;

each R19 amﬂkcﬁﬂf%suwsﬁatb a@be?%rgﬂm nthoB &l @shied if 500 By liRaena 8kkatl , al kenyl,
al kynyl , ar het er. oal %1 eteroaryl, cycloal kyl, heterocycl oaI kyl,

hal ogen, talamr&yblorlwﬂ? dropyyige tamed%gswre&ﬁﬁstmé atfqem fiemperaiecytil o

i ndependentﬂewea&e&eﬁt@dmfefeow tl€, )Thé R8O eRbtion b layibd ardl e@Myporated! oy |

et eroal kol olial A3l Sl e Shoaty coeno) gal otk AT ek erocycl oal Kyl
het er oals ky).,4-Bramopghedyysul forgt MﬂorldlaetBrgaﬂrsylmm&ymlamhlayd theaeudndixedtx&ed)cycl oal kyl ;
o 2L and (20 BRSLISE LD NG 81T 05, 91099, 10, LG L DSy, age bonded, oy
to 8 ring aeshed wctlﬁ lm(wﬁbﬂﬂmdrmithtsgdl@n awgbmwepbmm ﬁr(alij with brine,

- SQ2- (CRZZB%% dlketd oB&%m fn sﬁlﬂa‘t n& e Q&l%{r@mﬁﬂﬁ’ HltVﬁélO ?ﬂ@&r%&?ﬁqs R22' is

i ndependently sel ecte rom rogen,

het er oal ky pdsorbed entqygliop jgel ae%/mméed w12 sﬂwee@rr@tc}lémw wxanerf@l Oafg@wﬂh haI oal kyl ,
hydr oxy,, alﬂ@kaaé 13X oeta BB 2R DBodbc frs&lbﬁsca&@&mm&mna bked 10 ghewaml ayl,

hal oal kyl , 1% heteroaryl cycl oal g and het erocycl oal kyl ; or R23 and
R20, toget Her Ylh  he-Xdr 'ﬂﬁ%ﬁ’iyc@’l gh 'EFﬁy'?'ﬂ'yHﬁF'é‘H‘y’t)ﬁ ox-RengPtYed, join to
form an optmmy&bény-@uheé Imt(ﬁaﬁnh&lbsﬂ'ﬁté)(ﬁyc {328 nig, 0GST @iniod)i 1IIdB§pl\feﬂdﬂm 5to 8

() 2R andBleeh s 3L she Bebat Grobefil BalReh R R is s ale Wl i YELD)
al kynyl , hastekip Kwphenyiéﬂleqpblaqc)lqalladum yH-Mw@Kmhwibytomcw@l asl gl 10%1nd ’

het er ocycl Qahdt)y in,me%n&l l(o 4 mﬁ%aﬁadanﬁ?aé mlxtax@ %Q&ﬁiﬁiéd Wernlnt hehishdq@en atomto
whi ch t hey are bond oin to for &2 0 d ional | y substituted hgterocycllc

ring cont aithi® ﬁ&aﬁ%m §h1‘5 yraghedwith watep, WHRecx)s the Aregnic yes isgrig

het er oat onwyerangnesiui sAifafERd ﬁﬁ@c’ﬂvédﬂ.ﬁq@@d 51190745to]@& aeardm@/ Dizkbde ()

-C(O ORrR25 | il | t eroal kyl
hal oal kyl , \Qﬁ]a?ern?l 1R%§ o*b%d %ﬁt %(ft%a gel Plkfﬂ{ﬁg %ve‘r ashhc?g%ﬁg%n %Iuﬁﬁﬂ'élﬂi\ leg T ) R0
and R20' thegaef ctb:rl amtqtm(%lhéolhwcd w@ehrxme@ﬂwmewm(bﬁ thyctaffaetlomwrded join to

Form anzooptcbﬂﬂnﬁéda)id M%'givb‘ﬁm@%é’&hﬁ&&%ﬁ 'yéllon'oﬂg containing froms5 to 8
ring atonms of_whic are heteroatons;  and (1) Z is selected from

(1) cycl oaleky'Fh°a‘}¥ﬂ"“rf§‘Ps§Pt6(‘?9‘!: (@%M&yp‘u pnph) ipgissopiot Rope AR AGAME R (a) U i s
fromoO t o abo uiL)dnd (pbikssivm lydeeide (424 dng, 1702 mifistCis, addéditieirithe miXmid-is - O, - S-

and - SCP- sﬂxﬁ%d a‘%?foEn R%Ser&&g uF@ch tbabibd ' %Bﬁﬁgﬁ {a&%’l a%&&t?%ta‘ﬁgedfamﬁ(hydr ogen,

al kyl , al keny Yet & oal cycC
het er ocycl cfawdkyqactwnaq ‘@ij?ﬁi Wll’fhalll\bﬁ@l(%) anhprmeéw Thanuzarap l@d%ys dreﬁdver

25 magnesium sulfate and the solvent removed in vacuo. The crude material is adsorbed onto

silica and purified over a silica column eluting with ethyl acetate:hexane (1:1) followed
with ethyl acetate. The product is then eluted with ethyl acetate:methanol (9:1) and the
product fractions are combined and the solvent is removed in vacuo to give the title
compound as a mixture of isomers.

30 ESI MS: m/z (rel intensity) 482.6 (100, M + H").

Example 61
Preparation of 2-[(1,1’-biphenyl)-4-ylj-sulfonyl-amino-3-benzyloxymethyl-pent-4-
enoic acid
a. Methyl 2-[(1,1’-bipheny)-4-ylj-sulfonyl-amino-3-benzyloxymethyl-pent-4-enoate:
35 The olefin substrate 60b (200 mg, 0.597 mmol) is dissolved in methanol (5.4 ml) and



(d) R27 is selected fromaryl, heteroaryl, alkyl, alkenyl, al kynyI

het er oal kyl , hal oal kyl, heterocycl oal kyl, cycl oal kyl and %EPD - C=Cor

- CH=CH, then R27 may al so be sel.ected f r om CONR28R28' V\%gr 293R28 and
R28" are in ndently selected from hydrogen, alkyl, al kynyl ,
hal oal kyl , ﬁﬁé?@al kyl, aryl, heteroaryl, cycloal kyl, nég:qﬂgf)%?sg ycI oaI kyl ,
or (i) R28 and R28' together with the nitrogen atomto which they are

bonded, join to form an optional |y substituted heterocyclic ring containing
from5 to tBofiyl amo:adeqm il is\alde@ bropwiedtio thelmhix@reahEstimed emaﬁ eiperatid) - NR2OR29'

where (a) pendent | cLe fro ydr ogen; al kyl ;
al kenyl ; a‘f%@‘“ feacth e“f°5’aﬂ%)hy %chgﬂ’ ﬂ"@yfeact f(yﬁ neﬁé‘f eﬁ?pymegcycl oal kyl ;
het er oal kththaaoidsﬂé)C))TthﬁM&R@ms)takEBup invteECh (A/mL)saridrtocth}(Damnr @bout 4, Q is

sel ected f e

|ndependen gget%glﬁ%l %F%I%mée#ﬁ I0 53?%%})52%@9%{%9 reﬁa?on

het er oa} kyﬂtn’reh@tcelﬂaharme reaeﬁymlsqimnkylremorweitervaerllddhtt 'klyis takha‘lmgethvl haI oal kyl ,
hydroxy, apgh.@!dRxed; wurﬂ’fiiq B o fRRded Gith &ﬁﬁﬁ'b&ébdnﬁ't@%@tmemi|ﬁ¥xalﬁﬂ:|n@10t ed from
hydrogen, alkyl, al kenyi, alkynyl, heteroalkyl, hal oalk

het er oar y bringstherdied over magnesiye salase gud) tha pIReRE reppved jip yacvel‘fhﬁeruﬂsz t oget her
W th the nNinkéagdandshiRiohtd sl g atdwyifial &eb@ﬁﬂ@%lmﬂlelhuhg)wft@h&hne 2 2 SEP 2~3

WO 00151 975 PCT/ USQ0/ 05162 101 (4) a tional l ubstituted heterocyclic
g cont PHPYR VP ORrEc ey acepr(h2h ARt SRR h B o o8 o
het er OabonEYeIIOWoRZQ and R32 together with the nitrogen atons to which they

are bonded, t"h‘l S réi‘agib,%gtoi.o%@a' o S&{bscs)l;[yl d s eﬂ}ano? O@ﬁt G ring
cont ai ni ng fro g atrons o ROTTom h éroat ons; or
(b) R29 anunillRad pptaiswgielb'&exxdcl\ﬁf’t) gt hiemmbl) adslgd thea the mittere whitiohd dtheom ar e bonded
join to fof, QR ' & | ing fromb5
to 8 ring g?‘gé&m&g‘ M\}\1/m A%OI?EQ&ﬁﬂl&y?ﬁg gthetlsgérag%t%?réﬂec 9%{;}50%52 36'~ CR R
f-MT mheWEShECh)VltEI%Irféplll’Qraed |bme@éhd“étmr§an§elmeeﬁe@1eﬂmm mggpesivghd - N-; (b)
L is selectpglielah@®the s§vent refoved itN(d235) The crddt B3Rt Gd Fa3&bdd ontd\afeh BRB) - and

-N=N-, where 8 and R38' each is mdegendently selected from hi:dr ogen

al kyl . al kBYFified owr gysilist colyran elyting| yigh othyl acpfate:exang (15 followed it sty and

heél er Océd aclataley lProd(ldi)sde‘i\lftddSVNWefhm a@etitamathﬂzt(?vi), pfog\)ct &lwnhnm&cl 2 oailﬂﬁled?36| is

I ndependent te Q . enyl, al kynyl, aryl,

het er oal kyf" dythe‘ct"gfrg APRAvec! ﬁy‘tcf‘%g %&Iq,gdtﬁgt"ﬁ@ | oal kyl , hal ogen, hal oal kyl ,
hydr oxy, aR8lMSkokyel igensith) 469.1444, dtt NH,S, #5h @0G d+aHBNt bond, -0-, -SOx ,
-C(O-, CCONR39-, -NR39-, and -NR39kCn(O)-; where x is fromO to 2; and R39
is sele®ted from hydrogen, alkyl , al kynyl, aryl, heteroaryl,

heter oal kyl, hﬁbﬁraaaswcis.zcu&lmah&&ylu vhﬂmf.ﬁﬁyﬁ]mwﬁyd}.mmob ¢al oal kyl ; and
(f) Tis -(CR40R40 )y-R41 og # % out 4; each R40 and R40'

i s independently sel ect ed?F ‘m“ﬂé}/ﬁ' Byeme #W'Ic st | kenyl , al kynyl, aryl,

het er oal kyla, die2-Brawaryipyrraljithcoabllethenet Ethﬂweﬂ-luah@;htgndaahugen in hal oal kyI

hydr oxy, dﬁp@l drogen, al kyl,
al kenyl , %/llin?tﬂﬂE ?ﬁ%ltﬂ%ﬁs er hﬁf‘%{ Ph} #‘ %E%SQJMI , heteroaryl,
cycl oal Péyl b. a’ﬁ'ﬁ‘BHt%'! arhy, gwr—éﬂﬂhmhex-éﬂnﬂeberana“hmtirtlns @Q}E'IOH@FHCV\?ZPHH he atomns

to which thmsn Alae, Tengeh argdof bk cBSlecftQ'im"@nAQ&%&Q@h m%oﬁmwtmed
het er ocycl |, cdg?dn contajning from at s

re
het er oat omds ® RISy a0 g o "“f'&{jéi‘ﬁ‘%ﬁd twtt‘ﬁ“tzﬁé’“%ttaffﬁﬁ’hi‘ aﬁﬂl‘*&?ﬁ °f?2 2 SEP
2003 wo oaieg bﬂteﬂ-Bi:@ley«idW&h@no’H{Bix ttielaﬁ;ed diopwiso Iihe ehixtyre isralloweditostim an

|1 l. f
aﬁlt Lﬁ”f‘ Y f grulaﬁﬁéh tag% {égh tﬂ?&%ﬁ&%ﬁ% id fmovelt 3k HOMRHOR bkl Ohe tf Bt AL OME O

30 temperature for 1 hr. The reaction is quenched with sat. NH,CI and then partitioned

between water and EtOAc. The organic layer is washed with brine, dried over Mg,SQ,,
filtered and evaparated to give a crude material which is adsorbed onto silica and eluted
through a flash silica column to give the title amide.

¢. The amide 62b is carried forward to the title acid as described for compounds 46b-f.



or an optical isoner, diastereomer or enantioner for Fornula (1), or a
pharmaceutical | yacceptabl e salt, or biohydrolyzable amde, ester, or imde
thereof. 2. The conpound of claim1, wherein Rl is hydro%;&rﬁEH?Zwas
hydrogen, R3 is hydrogen, X is OHand k is 0. 3. A conpound of Claim1 or 2
charact eri ®00I%7hat A is -C=C-, 4. A conpound of any of PEI/HPI5If2 3
characterized in that W is selected from-S- and CH=CH. S. A conpound of
any of Claims 1--4 characterized i that Zis selected from-DE J .
CR3sR3s~ M_ T (CRxsRi s')uRz~; NBx_a Tos 63- d . W 6. A conpound of any of
Clains 1-5 characterized in that: is -D(CR16R26' )uR37, D is

sel ect ed from - Eheciollowige: chermippd| formpula along W§h G"ablarﬁdsw thes staustugecped from
aryl, het ec&ifodds ma& REAGHE @R lakettiptidh th m&lol@@ﬂsmldescﬁmbm\ﬁn Zis -NR29R29',
R' is hydrogen and R29' is -C(0)- QE VR31 where Qis a coval ent
bond and v |s 0, where R31 is preferabl ected fromaryl, heteroaryl,
cycl oal kyl, 'and heterocycl oal kyl ; %d 36 36"~ , . CR R -t-M-T, (
when Zis E and J are both -CHQ =5 0, L is C(R18 )=C(R18)- (preferab
Lis -HC=CH) and R" and T join fo fguman optionally substituted
5-nmenbered ring containing fr 0Nt 2 1 ng het er oat ons; ? 2 SEP 2003
103-107 , , . d of any of Caims 1{6 .characterized in that Mis selected
fromcoval ent 7, A canpoun , angg -(CRR~),; R Werey' is 0 and R ~
is selected fxom al kyl, bond, - andS-, hoteroal kyl, aryl, heteroaryl,
cycl oal kyl and hct et ocycl oal kyl. a com ouhd of any clains 1-7)
charactgrized in that wth respect T@leg', zis 1or 0; each g, Th Pof R,
R o~, R o~~~ wdRoe_.ls h\ldrnﬂ =T ——ssaloctod from hydrogen, alkyl
and aryl. A qd&#popag of O ai mRil-$ charact®rized|in that , (p,) Wis

-CH-CH; Giq %Y_sﬂe,ted rqel Ny aT oaerm, — e~~~ ) _9~s Wiera pis
b at |I; each{R' and hydr(rgen; @] Rsis (2) ( afselected from
N

c)
ly

al kyl) aryl, {heterog cl oallkyl%”&ad heterocycl oal kyl ; R~-aR-~s'

-Y. (CR-TR'~) 1 R \Ahnre q Iil and t is 0 oril: each R, |R~~ (3) -(C)a
dro en; Y is]sel6édcte TR and @~d R' ~sMarid Ris by 8 selocted
from hydr oger, al ky h aI k)l , C | kyl heterocyclfoal kyl. aryl) and
het eroaryl ; gnd . ks Y

65 Ofle /O -CH,Ph
QAN N

66 OWe /@ -CH,CH,0Me
JG A

67 oFh /@ -CH,CH,OMe
S G

68 /@om ..LL,s\O -CH,CH,OMe

%

Example 63
(2R)-{|[4-Methoxy-(1,1’-biphenyl)-4-yl}-sulfonyl)-amino-(3S)-methoxy-5-phenylpent-
4-ynoic acid

e

o7

e

a, t-Butyl (48,1°R)-2,2-dimethyl-4-(1’-hydroxy-3’-phenylprop-2’-ynyl)-
10 oxazolidine-3-carboxylate: A solution of phenylacetylene (1.73 g, 17 mmol) in THF (75
mL) is cooled to -78°C and then n-butyllithium (2.5 M, 6.3 mL, 15.7 mmol) is added. The

resulting mixture is warmed to -20°C and stirred for 15 minutes. The mixture is re-cooled



. CRSRv~), NR Rar where s is 1; each R' aad,R4'~ is hydrag~~ and R o (4)
and RZ~ each is independently selected from 2 2 SEP 2003 WO 001 51975
PCTl ZJS00105162 108 (a) hydrogen, al kyl, heteroal kyl, ayd SERetl& oaryl,

cycl oal kyl, and heterocycl oal kyl; (b) -C(ORD where R~ is selected from
hydr ogen, WDWkY5197%het er oal kyl, aryl, heteroaryl) cycl oal KBAT/USA#eF162

het erocycl oal kyl ; or R~ and R2, together with the ami de group to which
they are bonded, may join to form’n optionally substituted heterocyclic
ring contajni o[ at Hf awhich, 1 or. .2 are heter ms; and (c)
'S0 (CR-2R Zé}g;a%&?ﬁe“\?ﬁ{éﬂﬁgg?gifgs)"mgl £ M GBI B é’ff’tﬁ% ) aryl) and
het er oar yl mmainéh TRP (1R=LaBdl0RYY addedo Jbe tnisturguisttien tWasnedite 20 emdatiossh t 0 whi ch
they are b Nl r. j 1), i het er clic ring
cont ai ni ng b pmle?; TheBet AL BRARPY) DRk SRS IELERARYC!
conpound s¥iuEer &8 Wom thseniyitsip thew nevresk infegvaisr and extracted with methylene _

2-{ 54' , FI( za%dﬁmé.l l’[’ﬂc orgahnwﬁlaydtal afrélaryéld] (Mggbj)cmg ltl'k?] @mcfmé? PAFM RRBt - _4ay noi c

aci d; 2-(4-Phenyl oxyphenyl sul f on - am_no- 5- phenyl pent - 4- ynoi ¢ aci d;

2-{[ 4" - Met Tid d (Pie,SSPre? bi PRedy 19) vw-yﬁﬁ 1Y sEhFIRsHABIapa AT 1818 -B5h &R8 pent - 4- ynoi ¢
aci d; 2- {hdxdde:EtOMAd dsobe)etuentlto protide 2.10i gaif e ibsiredleoyipbunda £ miteydil. }

- am no- 5- ( &M PHR QRN T t-ifksynoi c acid,

2-{[ 4" - Met %@§(,§H£&P I p"@%% g(‘-"ﬁf’?ﬁ]‘??'u| f onyl } - am no- 5- ( 3- nor phol i nophenyl)
- pent - 4ynoPc acrBptyl (45,1’ R)-2,2-dimethyl-4-(1’~-methoxy-3’-phenylprop-2’~ynyl)-

2-{[ (1,2 - dxaedtidinbLsQaRsbRYthde: éhﬂaylaﬂco&ukiao?u.b‘} £,29813NAmen) RIYEMY (1BOML)4s Ynoi ¢ aci d;
2-{[4"-Methyl thio-(1,1"-biphenyl )P- 4_—){ ] -sul fon(}ll }‘ am no- 5- phenyl pent . 4-yno
ic acid, stirred at 0°C ‘and then sodium hexamethyldisilazide (0.6 M, 60 mL, 36.4 mmol) is added:

2;1{ [3,4" - fpﬁ% MO BCkkREY at (03¢ For- 181 iR &M [hen 4odbmbmsid! (h 9] 33.RHIBH-io- Phenyl pent
-4-ynoi ¢ aci d; o o _ _

2-{[ 4" - Phe et Ehe Fepulting wixpsdf impd at rqm tewpgraters gyernighipathen hvesriiPhent - 4- ynoi ¢
aci d; 2- {is[ dienched bietHeoadyitibm 0K yaturdtedl ammonilin phiendel sohufioy k30- mu). Taay|

} - am no-5- ph l. pent -.4- ynoi ¢ e Lo 2- . .

byrrol | nenaih Btk il R BERE ot pid Boliens groge. Theommie. | bone - ayno
ic acid: extracts are dried (NapSO4) and then concentrated to an oil under reduced pressure.

2-{[ 3" - Et ho¥chtion! of B P& Y hekorfilivheli- S ch-0MMbgrapBi dOsificaP B NiéinR €931 - 4- yNoOi C
ccrd, 2L NeLR Shenyl) sCSbemll SENeEI. e

2- [ 4- (4- MeESDMgpinertyl frecasti} Wb ity kieribne

2> (4 heny Fazonebudl ooy (EEoy sk ot phenyibuedmnly 5 (e 00
W O 00| 519 sbpagte Udte hapngip 63l P.22 g, 26.7 mmol) in methanol (150 mL) is stirred at

2-{[4' - PherydnDiberatire-aRil B3 AWibiydr ¥4 jls ¥ ksl 2804l } THRTeRRMP heE¥Ednedus - 3- Y1) - pent

-4-ynoi c aci.d; 2-[4-(4-Mthoxyphe acetyle enze
sul fonyl ] - é’Hi“WB-‘%SE‘ f‘i&Fﬁ’r‘@%ﬂ%ﬁ %&1

lirA_ lix&lp dlé 1“::’red tnr%ugh celite with
2-{[4' - Met higxajd (flmdthanbli e rpyddict 4s puirfies by Eloorydidgraphy mo sifiea gy nsiny 13 3- yl ) - pent -

4-ynoi c_acid, .. a ; : c 1 whi idi

2- {14 © ot RoRgETiPAT gt s pdut e SR arg ot sha PR32y 1) - pen - a-

ynoi ¢ aci d;White solid upon standing.

|2) {[4 t (i- I‘mmmmm%m }30“5' ﬁﬂ,wHﬂ_ )-4-yl]-sul fonyl}-am no-5-(furan-2-y
-pent-4ynpi ¢ acigd; .2- -(2- )

pyrrolidi ndf et hW'@L{?i\&gﬂb‘?x&ﬁ'e(mr?‘y&‘-ewp‘-l's’tﬂ’ﬁ"bﬁ?*“}“—"ﬁ’ﬂ?‘?\'&‘-‘%- (f%€an- 2-yl) - pe

Nt 4- ynoi ¢ aatbainate 63¢ (5.0 8, 16.4 mmol) in dioxane is stirred at room temperature and then 4 N

2-{[4" - et ReorYrs(be s addbd AG0Yesdiiinh ntikdure SRR W rdonPHlng Qarare (N4 GP PRI 2- Y1) - pent

-4-ynoi c acid; -

[ 4' - Met hoxyreaetion mixpresis apege pasie-by|the additipy Al sajuraed sedinm.-biqrbapathsplysion.r ol - 2-yl ) - p

ent - 4- ynoi CTre@dstliingmixfhrd s BltleO¥y/ e AR e SHbARN TSRzt SxrRkeAY kNt - 4- ynoi ¢

1S (- Mot hMpSRegs e st i 20 AT unde rdyRg PISSSHRi no- 5- - pent - 4- ynoi

[ S (4- Met hdXpSReRS Shen pnesp o2 i underredyeed pressite: ho_ 5. phenyl - pent - 4- ynoi ¢

aci d; ESI MS: m/z (rel intensity) 206 (100, M + H™).



2- |
[ 5- (4- met hoxyphenyl acetyl enyl ) - t hi ophen- 2-yl ] - sul fonyl } - am no- 5- phenyl - pent

-4-ynoi ¢ aci d; 22 SEP 2m
2-{[(4- benzenesul phonyl ) -t hi ophen 2-y1] - sul phonyl } - am no- 5- phen Ipent 4-yno
ic acid; WO00/51975 PCT/US00/051

2-{[(5- benzenesul phonyl) - t hi ophen- 2-yl ] - sul phonyl } - am no- 5- phenyl pent - 4-yno
ic acid; 2-t[5-(4-Methoxyphenyl)- Yhi ophen-2-yl]-sul fonyl}-am no-S-(3-N

mor phol i nog, - phey Rffeds-Y. I Sodopheny 1 -4

5- ( 4- Met hoxyphelr-l}k:) rel mﬁ}é Kﬂ’d?ﬁﬁlb y) aﬂg o og eny sulfony )Sal?mo

N: di net hyl mﬂ53 Fﬂ#ﬁqw%mnmg ay:ﬁ 1@3%&3@ £ 6 1 mmol) in dloxane 30 mL) and

Z-[ (1, 1' - Bupbre@y i fis)stisredsas kdof Meinperdtiitt @Gt ferDYiEthlhrhidle (whegs 3743 yi@i)c aci d,

2-{[4' - Met Vi }s,am no: rrolj.di nohex 4- ynoi
e neid, - Pl SROTRGA 5 T et S TR R R4 Yo <
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noi ¢ aci d;

2-{[ 4 - Phefyl oxJfePH | - Gt dadqphenylspiionylaming @ hmethoxyrs-RuepyRBES i nohex- 4- yn
oi ¢ acid; gndafed’ Theedlinbsdly 684 (210 g,bA.Jhmmyl) jn doctohd (160 InfIriy ktjrred it nwm6- (4N
acetyl pi pe[ Ergtml:una/ 1:l1ln tﬁ@ néb{-&?&ﬁ (S%C?@mL xcess) is slowéy addcd The resulting

4' - Met hoxy 1' - bi phenyl -sul'fonyl } -am no-
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PCTI US00/ O%dditibn b Jopropanol. A green preclpltate formed after the mixture is stirred for 30 min.
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yl) - hex- 4yngi.e, %Ql%gon of dbazorF'cthanT is added ture ticfame shﬁhtly 6yallow when

2-{[4' -Phenyl o -4-yl -su yrrol 1 di nohex-4-y
noi ¢ aci d; exess(di lazomethane had been added Theé mixture is concentrated to a light yellow solid.
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ex- 4ynoi c %CI 9& t?) ent to pri ta llow solid.
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4- n- But oxyfgenzoxiahymmbeﬂm&whfmpwén}n A BRorr WRHRNEL)-RAREY: 4- ynoi ¢
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2- {[4 - Met Fgphguyinent-4-ypgate: o fh¢ plarting sylfoagmige, 634 (519 men J-B- prevyrhéx- 4- ynoi ¢
acid; 2- { xﬁe&m;(pﬁcdybbthyaﬂ @8 g, (.53 minolb) tarepthl&nylb )m 10 yl]of Berzémenys }

; afnblnghgnslhelp ﬂﬁi& and ??%LC? }w(':alggr:]inno_ é&sc ce O%F&{g A%/ lo: di 883 m'L%X%A (1)

2 {[4' - Met RERymg(df, 1‘1329@3 phdehly»hs‘m 4o yefipx @nllﬁdmylmmtnv-lssmi@nw 9%y hex- 4- ynoi ¢
aci d; mperature oured mto water, and extracted w1th methylenc chlpride. The organic layer

2- ([4 I\/Ethoxy- F yl yl }-am npo- 6- net hgxy ei'x4y||0|c
acid; 2- {1 dried WMOG' tilteled and Bvap(ﬁﬂ%y’m?f cxgp g,prPdlg:ms]chﬂ@qd by 5111ca ge

}- ?[ﬂ no- 6- r’ﬂhfohﬁtbﬂaﬁiyﬂény WDh@m&ﬁthAclz to give thfe des1r|ed product as a colorless oil.
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1' - bi pheny|b.- 4- yup-{mmm:m }LHMM)@-’(ﬂl—MMkah@S))neﬂwhéxyhex4- ynoi c

aci d; p enylpent-4-ynoxc acid: The mcth 1 ester 63g (350 mg, 0.73 mmol is dlssolvcd m .
2{[4 Brono- (1, 1' - he % 4-yl| ul fonyl }-am no- 6- pheny X -ynoi c
acid; 2- { Yeer ilﬁwm mbybm aaﬂé‘wwhjhw frdroxids (¢ @nwesp is added.
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traps-2-{[4' - Methoxy-(1, 1" -biphenyl)-4-yl]-sul fonyl}-am no-5-phenyl pent-4-e
noi c acid; 2-{[4' -Methoxy-(1) 1'-biphenyl)-4-yl]-sulfonyl}

- am no- 3- benzyl oxynet hyl - pent - 4- enoi ¢ aci d;

2-1(1, 1" - bi phenyl)-4-yl]-sul fonyl -am no- 3- benzyt oxynet hyl - pent - 4- enoi c
acid; cis-2-{[4" -Methoxy-(l,!|"-biphenyl)-4-yl]-sulfonyl}-am no-5-(N
pyrrolidi nocarbonyl) - pent 4-enoi ¢ aci d; 2 2 SEP 2003



W 0al151975 111 PCT/ US00/ 05162

(2R)-{[4' - Met hoxy- (1, 1' - bi phenyl )-4-yl]-sul fonyl)-am no- &%5% m:t hoxy 5- phen
yl pent -4 yn0| c acid; EP

(2R)-{[4' -' Thi onet hoxy (1,1 -bi phenyl) 4-yl]-sul fonyl}-am no-(BS met hoxy-5
. phenyl pe¥®@0UsHoi ¢ acid; (2R) - { [4' -Methoxy-( | , | FPCT/US00/05162

' - bi phenyl ) -4-yl]-sul fonyl } -amno-(3 S)-benzyl oxy-S-phenyl pent-4 ynoic
acid; (2R)- {[4' -Methoxy-( 1,1 b|7ibhenyl) 4-y!]-sul fonyl }-am no-(3

S)- (2- met %&i@&xb@fsylcc%ﬁgﬁé&y&rpﬁe% pﬁégbomc?%m al %ﬁm {fro[n4wat ,Ptaeny' oxy- (

1,1 -b iphenyl - am no- rret oxyet oxy)-5
pheny| pent"*"%g‘}) 8¥53r06“°“€2‘l'§m°d{35 White\peWaSxy - (|

- bi pheny! ) Egiis: sk (rb1amwdsity) 468 0100 ¢ BHS) - (2- et hOXyet hoxy) -5
phenyl t hi omet hyl - pent - 4-ynoi ¢ aci d;

2-{[ 4- (4 Chl or obenzoy() am no] - benwfonyl Z- am no- 5- phenyl pent - 4-ynoi c
aci d, [ ) ] > f 5

~ari ho- % pheﬁ@é)g %&ngosg%gﬁlﬁbldﬁﬂyj)o%yﬁ) Sﬂﬁﬁﬁ%mm (%Xlketl}oxy 5

[ 4- (S-n-propyl pyri d| n-2-oyl) - amnmbpnttﬁeymsneisu 1 fonyl }

- am no- 5- phenyl pent - 4- )yno C é’& l?

pyn- of yl py¥i di ethy (& (éﬁTHBTetB%E‘@h sy ww}""&rﬁ?%“ﬁhwéwwém 4-ynoi c
aci d; pent-4-ynoate:  The starting sulfonamide 63f (620 mg, 1.24 mmol) and 4-

2- {1 4- (4~ MBI RKYRENA ML ADHROL PRDARGS YL ST RS AL PeRRIY):0xyhex- 4-yno

ic acid;
2-{[ 4- (16 t mLofi 51 Q3 handnlyd pitof wirter i8 theyargsengeriohBd(PRighiz(@h exsuf-$omagl) prdani no- 6- phen

yl oxyhex- 424pnQ} Gf %5603 gnd brought to reflux for 4 hr. The mixture is cooled to room
{[4-(6-cyanopyridi n=3-0yl)-am no] - benzenesul f orayl } - ani no- 6- phenyl oxyhex- 4-

ynoi ¢ aci dtemE“at{“[etlﬂ?@dt"ft‘i’ WPtEfo?’ngé?"r‘fW e SRy 5% Feprige. 3Theypreanic layer
) - am no] - banizieheetMgoOY,|filttred attl eRspofated Fhy trade)iictds yaified basilid; gel-

{ [ 4- ( S- et E}X’Lrg%‘ Wéghy us%lf(byl l')exanmEM& tc? %Q %Q‘Ce é)%dact aéa?‘ cYélor}ess oil.

-am no- 6- I'C acl
{[ 4- (S—lPret ESWS Kmbnbwfy)@fﬁ)r(éﬂ Mjbﬂf)enesul foray( }

- am no- 6- ph-ny! @RYLNEXMEh¥ KAt §-biphenyl)-4-yl]-sulfonyl}-amino-(35)-methoxy-5-
phenylpent-4-ynoic acid: The methyl ester 64a (450 mg, 0.91 mmol) is dissolved in
water/methanol/THF (5§ mL/5mL/5mL) and then lithium hydroxide (1 g, excess) is added.
The resulting mixture is stirred overnight at room temperature. The reaction is acidified

20  with IN HCI and the product crashed out of solution. The product is obtained as a white
powder.
ESI MS: m/z (rel intensity) 480. (100, M - HT),

Example 65
(2R)-{[4’-Methoxy-(1,1’-biphenyl)-4-ylj-sulfonyl}-amino-(35)-benzyloxy-5-phenylpent-

25 4-ynoic acid
a, t-Butyl (4S,1’R)-2,2-dimethyl-4-(1’-benzyloxy-3’-phenylprop-2’-ynyl)-

oxazolidine-3-carboxylate: The alcohol 63a (7.80 g, 23.5 mmol) in DME (150 mL) is
stirred at 0°C and then sodium hydride (1.13 g, 28.2 mmol) is added. The mixture is stirred
at 0°C for 15 min. and then benzylbromide (4.43 g, 25.9 mmol) is added. The resulting
36 mixture is stirred at room temperature overnight and then the reaction is quenched by the
addition of saturated ammonium chloride solution (20 mL). The mixture is poured into
water and then extracted with methylene chloride. The organic extracts are dried (NapSO4)

and then concentrated to an oil under reduced pressure. Purification of the oil is
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aci d; Z 2 SEP 2003 wo oars29~s PCTI USO0I 05262 112 2- { [4-(N

pyrrol i dnocar bonyl ) - ani no] - benzen@&ul f onyl } - ani no- 5- phenyl pent - 4- ynoi c

acid; 2-{[4zdNi b q S .

Pheny | am negarisied y chromaisianhy on slis gl sing 01 heraneBIOAs ge the ko 4 i
acid; 2-{ [pggxxN:, the desired product as a colorless oil.
net hyl phengsevibnae achamlit)-4a2ino]mberzenesul f onyl } - ani no- 5- phenyl pent - 4ynoi
c acid; 2-{[4-(

[ 4- met hyl o§(azo| 'IZ\J?'-‘X}I ] - cAFHHRNP-Bene By - Ry Y e ety D RA M 2A8Y. pheny! pent -
4ynoi ¢ aci chrbamate:, TBe ackfordid¢ bba (8.80 g, 20.9 mmol) in methanol (150 mL) is stirred at

[ benzt hi azglym2eMbekanfd ~ B 00k- 4! R0 Ydima M AR rncoIENY | pent - 4y
noic acid. rn1e_l 1L ._a A {%ﬁ@#&%@%@al ((IE:)% %sqﬁﬁ%?b(}%cﬁérsr%y?ég%?g??cg a safe and
ef fective BiRBURIS stTedat omrmwprauestiordyr.ofheapiztuneds filtered through celitg with
phannaccut ineald of-reieeN! At Bro@f [si fufifiedlss: chidBrogRPMS G@CHikth §ellsing 7medi canment
cont ai ning, a sg{@ and eflf ecé_h%/e cg‘fm),u t .of a conpound of any of Clains I|-10,
wher ei n t hE™AEHCARRSThe shuenty Thy ppdiptds ehipiped asa °%an subject for the

treat nent BSI MSdingdabiatessiig)BE2 2N wWHHh unwant ed net al | opr ot ease activity.

13. The mapuf acuyr f | | ] f f i ve anount

of a conpog'nd o‘[f‘g’éﬁglﬂfﬁ iﬁﬁ%ﬁ?ﬁ? ‘Eﬁ‘ﬁgﬁg}ﬁgﬁ @?ﬁ@é@‘%ﬁ"‘?ﬁ' tng't hgﬁ%redi cament

i s adni ni stEPaste &b &5.¢hgmihf manel) dudiprane is siEredphroom iernerrprg andfthep 44 sease

as s?cit ﬁt eg HOLLB nm_)vm%éad Tﬁa]{e@hdngtarﬁmrs BSBrr@: tobhmpetadird ﬁeu‘% &h_enthact erized in
a e disease .is chos rom .groyp consisting. of arthritis, cancer,

car di ovascﬂqagf‘md’i“é%rrad%%‘g\?ﬁlf Y Hiesag lg‘?é’r ,SatBI@ﬁﬁ é?‘ﬁ‘ﬂ? gﬁ?’ﬁ%\‘@,sgﬁi“ﬁ?ﬂr ammat i on

and gumsdi Seasaulting4nixtlieds exeshted arithmicttyleaoshibride The otaaic extidsts ahiziedict eri zed in

that the di(ﬁ??éti‘ﬁgmd-tﬁeél(crg%]cerﬂ[a{cgwahioﬁlmrﬁ?xlqgt;lcgq&%g?gn fromthe group consisting

of osteoarth S an eunatol d art cancer) and the treatnent

prevents omShMSemiz{rel sty 38300, MridH et ast asis; or (c) a cardi ovascul ar
di sorder chosen|@rymenkéyqt @phrosaRiyHi(19)94 WrodbphRsifeimiayapat hy,

congestive heart failure. atherqgsclerosis,  plaque. ruptur reperfusion
injury, i s@ﬁ%’f#bé’,t' ?H?-oﬁﬁ%a%‘ﬂ%fﬁ%i’ﬂ‘%e@%’ &62&?@ lnsé%élée) ggﬁ’&ﬁ&ﬁ? asty

rest eno®i s)watenBOadl)tis stirzd @noyrs mamperature and then triethylamine (2.88 g, 28.4 mmol)

CAL?. AU. A{. / A, k% Af UL CAFLA Ay, A
AR A@. AT é}é\ .%ﬁ}{ﬁff" ‘.%F*ﬁ‘&%?“%“ﬁ%h?‘*x@%%%ﬁﬁgﬁ? 5‘%%%?@. ArggulA A

AL 2. Af . % AiIugeds stirrggdratAgqm tempgsatyre pvergighhSTereacign irdityted withU NaGleand, Ah. Af U. Af .
.AFA A R ASkén. Hedsnd Avith ARetityRie Ahlorids. A The AEnfd. &xtradly are dried and then

concentrated to an oil under reduced pressure.

235 ESIMS: m/z (rel intensity) 501 (100, M + H™).
e. Methyl (2R)-(4’-Bromophenylsulfonyl)-amino-(35)-benzyloxy-5-phenylpent-4-
ynoate: The alcohol 65d (5.30 g, 10.6 mmol) in acetone (100 mL) is stirred at room
temperature and then the Jones reagent (8N, 40 mL, excess) is slowly added. The resulting

mixture is stirred at room temperature for 4 hr. and then the reaction is quenched by the
30 addition of isopropanol. A green precipitate forms after the mixture is stirred for 30 min.
The solution is then filtered through celite with the aid of acetone. The filtrate is
concentrated to an oil under reduced pressure. The oil is dissolved in methanol and then an
ethereal solution of diazomethane is added. The mixture becomes slightly yellow when

excess diazomethane has been added. The mixture is concentrated to a light yellow solid.
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()-- yn-oate : To a solution of acetomide 69a (0.21 g, 0.5 mmol) in water (5 mL) is added

15 concentrated HCI (1 mL, 12 mmol) slowly. The reaction mixture is heated to reflux for 3 h

then concentrated to dryness and azeotroped with toluene. The resulting residue is
dissolved in 10 mL of CH;OH, followed by slow addition of 0.5 mL of thiony! chloride.
The mixture is stirred overnight, and solvent is removed under reduced pressure. The crude
aniline intermediate is dissolved in CH,Cl; (3 mL) and cooled to 0 °C. 4-Methyl-

20 morpholine (0.16 mL, 1.4 mmol) is added, followed by 4-chlorobenzoyl chloride (0.091
mL, 0.71 mmol). The reaction mixture is stirred overnight, diluted with water, and
extracted three times with EtOAc. The combined EtOAc layers are washed with 1 N HC,
H,0, brine, dried over MgSOQ,, and concentrated to a solid which is purified by column
chromatography eluting with hexane:EtOAc (6:4) to give the desired product as a solid.

25 c. The methyl ester 69b (120 mg, 0.24 mmol) is treated with lithium hydroxide
monohydrate (100 mg, 2.4 mmol) in 3 mL of THF and 3 mL of water and stirred for 2 hr at
room temperature, then concentrated to dryness and diluted with water. The mixture is
extracted twice with Et,0_ The Et,0 layers are discarded and the aqueous layer is diluted
with 0.5 mL of dil. NaH,PO, and neutralized carefully with 1N HCI to pH 6, then extracted

30 three times with EtOAc. The combined EtOAc layers are washed with brine, dried over
MgSO,, and concentrated to a solid which is recrystallized from EtOAc/ hexane to the
desired product as a white solid.
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b. The starting ester 70a is saponified according to the procedure described for compound

69¢ to give the title acid.

Example 71
10 Preparation of 2-{[4-(4-Methoxybenzoyl)amino]-benzenesulfonyl}-amino-6-
methoxyhex-4-ynoic acid:

a. 1-Hydroxy-2-(4-acetamidobenzenesulfonyl)-amino-6-methoxyhex-4-yn: The
starting azide 50b is decomposed and coupled with 4-acetamidobenzene-sulfonyl chloride
as described for compound 46d to give the title sulfonamide.

15 b, 2-(4-acetamidobenzenesulfonyl)-amino-6-methoxyhex-4-ynoic acid: The starting
alcohol 71a is oxidized to its relative carboxylic acid as described for compound 46f.
¢. Methyl 2-(4-aminobenzenesulfonyl)-amino-6-methoxyhex-4-ynoate: The starting
amide 71b (2.12 g, 6 mmole) is taken in 25 mL of methanol, treated with 10 drops of con.
H,S0,, stirred for 24 hr, neutralized with Na,CO, and evaporated. The residue is

+ 20  partitioned between EtOAc and 5% NaHCO,. The organic layer is washed with brine, dried

over MgSO,, filtered and evaporated to give a yellow oil which is carried forward without
purification.
d. Methyl 2-{{4-(4-Methoxybenzoyl)aminoj-benzenesulfonyl}-amino-6-methoxyhex-
4-ynoate: The starting amine 71c (500 mg, 1.5 mmole) is taken in 10 mL of CH,Cl, in the

25 presence of 1 mL of NEt; and treated with 4-methoxybenzenesulfonyl chloride (341 mg,
1.65 mmole). The resulting solution is stirred for 16 hr and then partitioned between 1N
HCl and EtOAc. The organic layer is washed with brine, dried over MgSO,, filtered and
evaporated. The crude material is chromatographed over flash silica with hexanes:EtOAc
(1:1) to give a white solid.

30 e, The starting ester 71d is hydrolyzed as described for compound 69¢ to give the title

acid.

ESI MS: m/z (rel intensity) 402.0 (100, M - H*),
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phenylpent-4-ynoic acid:
a. Methyl 2-{[4-(5-n-propylpyridin-2-oyl)-amine}-benzenesulfonyl}-amino-5-phenyl-
pent-4-yn-oate : The acetamide 69a is hydrolyzed and esterified described for compound
69b. This crude material is then taken in CH,Cl, in the presence of DCC and HOBT and
treated with 5-n-propylpyridin-2-yl-carboxylic acid to generate the title amide.

b. The starting ester 72a is saponified according to the procedure described for compound
69c to give the title acid.

Example 73
Preparation of 2-{[4-(6-N-pyrrolylpyridin-3-oyl)-amino]-benzenesulfonyl}-amino-5-
phenylpent-4-ynoic acid:
a. Methyl 2-{[4-(6-N-pyrrolidylpyridin-3-oyl)-amino}-benzenesulfonyl}-amine-5-
phenylpent-4-yn-oate : The acetamide 69a is hydrolyzed and esterified described for
compound 69b. This crude material is then taken in CH,Cl, in the presence of DCC and
HOBT and ftreated with 6-N-pyrrolylpyridin-3-yl-carboxylic acid to generate the title

amide,

b. The starting ester 73a is saponified according to the procedure described for compound
69c to give the title acid.

Example 74
Preparation of 2-{[4-(4-Methoxybenzoyl)amino}-benzenesulfonyl}-amino-6-
phenyloxyhex-4-ynoic acid:
a. 1-Hydroxy-2-azido-6-phenyloxyhex-4-yn: The starting alcohol 49a is converted to
the title azide as described the sequence of reactions for compounds 46b-c.
b. 1-Hydroxy-2-(4-acetamidobenzenesulfonyl)-amino-6-phenyloxyhex-4-yn: The
starting azide 74a is decomposed to its relative amine with PPh; and then coupled with 4-
acetamidobenzenesulfonyl chioride as described for compound 46d to give the title
sulfonamide
¢. 2-(4-acetamidobenzenesulfonyl)-amino-benzenesulfonyl}-amino-6-phenyl-oxyhex-
4-ynoic acid: The starting alcohol 74b is oxidized with Jones reagent as described for
compound 46f to give the title acid.
d. Methyl 2-{{4-(4-Methoxybenzoyl)amino]-benzenesulfonyl}-amino-6-phenyloxyhex-
4-ynoate: The acetamide 74c is hydrolyzed, esterified and converted to the title amide with
4-methoxybenzoyl chloride as described for compound 69b to give the title ester.
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5 Preparation of 2-{[4-(4-Bromobenzoyl)amino]-benzenesulfonyl}-amino-6-
morpholinohex-4-ynoic acid
The starting acetamide 44a is deprotected, coupled to 4-bromobenzoy! chloride, and
hydrolyzed as described for compounds 71c-e to give the title acid.
ESI MS: m/z (rel intensity) 571.8 (23, M + Na®), 573.8 (50, M -+ Na"), 549.9 (100, M +
o HY),551.9 (100, M + H".

Example 76
Preparation of 2-{[4-(4-Chlorobenzoyl)amino}-benzenesulfonyl}-amine-6-
methoxyhex-4-ynoic acid

The starting amine 71c¢ is coupled to 4-chlorobenzoyl chloride, and hydrolyzed as described
15 for compounds 71d-e to give the title acid.

Example 77
Preparation of 2-{[4-(4-Bromobenzoyl)amino]-benzenesulfonyl}-amino-6-methoxyhex-
4-ynoic acid
The starting amine 71¢ is coupled to 4-bromobenzoy] chloride, and hydrolyzed as described
20 for compounds 71d-e to give the title acid.
Example 78
Preparation of 2-{[4-(6-trifluoromethylpyridin-3-oyl)-amino}-benzenesulfonyl}-amino-
6-phenyloxyhex-4-ynoic acid
a. Methyl 2-{{4-(6-trifluoromethylpyridin-3-oyl)-amino]-benzenesulfonyl}-amino-6-
25  phenyloxyhex-4-ynoate: The acetamide 74a is hydrolyzed and esterified as described for
compound 69b. This crude material is then taken in CH,C], in the presence of DCC and
HOBT and treated with 6-trifluoromethylpyridin-2-yl-carboxylic acid to generate the title

amide.

b. The starting ester 78a is saponified according to the procedure described for compound
30 69c to give the title acid.

Example 79
Preparation of 2-{[4-(6-cyanopyridin-3-oyl)-amino]-benzenesulfonyl}-amino-6-
phenyloxyhex-4-ynoic acid:
a. Methyl 2-{[4-(6-cyanopyridin-3-oyl)-amino]-benzenesulfonyl}-amino-6-phenyloxy-

35 hex-4-ynoate: The acetamide 74a is hydrolyzed and esterified as described for compound !
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compound 69b. This crude material is then taken in CH,Cl, in the presence of DCC and
3  HOBT and treated with 5-methoxyindol-2-yl-carboxylic acid to generate the title amide.
b. The starting ester 82a is saponified according to the procedure described for compound
69c to give the title acid.
Example 83
Preparation of 2-{[4-(1V-methylindol-2-oyl)-amino}]-benzenesulfonyl}-amino-6-

35 phenyloxyhex-4-ynoic acid:
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1109 & () Preparation of 2-{| (N-morpholmocarbonyl)-ammo]-benzenesu onyl}-amino-5-

phenylpent-4-ynoic acid:

10 a. Methyl 2-{{4-(chlorocarbonylamino]-benzenesulfonyl}-amino-S-phenyl-pent-4-yn-
oate: The acetamide 69a is hydrolyzed and esterified described for compound 69b. This
crude material is then taken in CH,Cl], in the presence of Et;N and treated with an excess of
triphosgene to give the title carbamoyl chloride.

b. Methyl 2-{[4-(/N-morpholinocarbonyl)-amino]-benzenesulfonyl}-amino-S-phenyl-

15 pent-4-yn-oate: The carbamoyl chloride 84a is taken in CH,Cl, in the presence of Et,N at
0 °C and treated with 1 eq of morpholine to give the title urea.

c. The starting ester 84b is saponified according to the procedure described for compound

69c to give the title acid.

Example 85
20 Preparation of 2-{[4-(N-morpholinocarbonyl)-amino]-benzenesulfonyl}-amino-5-
phenyloxyhex-4-ynoic acid:
a. Methyl 2-{[4-(chlorocarbonylamino]-benzenesulfonyl}-amino-5-phenyloxyhex-4-
yn-oate: The acetamide 74a is hydrolyzed and esterified described for compound 69b.
This crude material is then taken in CH,Cl, in the presence of Et,N and treated with an
25 excess of triphosgene to give the title carbamoyl chloride.
b. Methyl 2-{[4-(N-morpholinocarbonyl)-amino]-benzenesulfonyl}-amino-5-phenyl-
hex-4-yn-oate: The carbamoyl chloride 85a is taken in CH,Cl, in the presence of Et,N at 0
°C and treated with 1 eq of morpholine to give the title urea.

¢. The starting ester 82b is saponified according to the procedure described for compound
36 69c to give the title acid.
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10 a, Methyl 2-{[4-(N-pyrrolidinocarbonyl)-amino}-benzenesulfonyl}-amino-5-phenyl-

pent-4-yn-oate: The carbamoyl chloride 84a is taken in CH,Cl, in the presence of Et;N at

0 °C and treated with 1 eq of morpholine to give the title urea,

b. The starting ester 87a is saponified according to the procedure described for compound

69¢ to give the title acid.

15 Example 88
Preparation of 2-{[4-(N-pyrrolidinocarbonyl)-amino]-benzenesulfonyl}-amino-6-
methoxyhex-4-ynoic acid
The starting amine 71c is coupled to N-pyrrolidinecarbonyl chioride, and hydrolyzed as
described for compounds 71d-e to give the title acid.
20  ESIMS: m/z (rel intensity) 427.2 (40, M + NH,"), 410.2 (100, M + H").

Example 89
Preparation of 2-{[4-(N-phenylaminocarbonyl)-amino}-benzenesulfonyl}-amino-5-
phenylpent-4-ynoic acid:
a. Methyl 2-{[4-(/N-phenylaminocarbonyl)-amino]-benzenesulfonyl}-amino-5-phenyl-
25 pent-4-yn-oate: The carbamoyl chloride 84a is taken in CH,Cl, in the presence of Et,N
and treated with 1 eq of aniline to give the title urea,
b. The starting ester 89a is saponified according to the procedure described for compound
69c to give the title acid,

Example 90
30 Preparation of 2-{[4-(¥V,N-methylphenylaminocarbonyl)-amino]-benzenesulfonyl}-
amino-S-phenylpent-4-ynoic acid:
a, Methyl 2-{{4-{|4-(V,N-methylphenylaminocarbonyl)-amino]-benzenesulfonyl}-
amino-5-phenyl-pent-4-yn-oate: The carbamoyl chioride 84a is taken in CH,C, in the

presence of Et,N and treated with 1 eq of methylaniline to give the title urea.
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. The starting amine 71c is coupled to 4-methoxybenzenesulfonyl chloride, and hydrolyzed

as described for compounds 71d-e to give the title acid.

IX. Examples - Compositions and Methods of

The compounds of the invention are useful to prepare compositions for the

30 treatment of ailments associated with unwanted MP activity. The following composition
and method examples do not limit the invention, but provide guidance to the skilled artisan

to prepare and use the compounds, compositions and methods of the invention. In each

case other compounds within the invention may be substituted for the example compound
shown below with similar results. The skilled practitioner will appreciate that the examples

33 provide guidance and may be varied based on the condition being treated and the patient.
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A human female subject weighing 60 kg (132 lbs), suffering from rheumatoid

15 arthritis, is treated by a method of this invention. Specifically, for 2 years, a regimen of
three tablets per day is administered orally to said subject.

At the end of the treatment period, the patient is examined and is found to have

reduced inflammation, and improved mobility without concomitant pain.

Example B
20 A capsule for oral administration, according to the present invention, is made
comprising:
Component Amount (%w/w)
The compound of Example 4 15%
Polyethylene glycol 85%
25 A human male subject weighing 90 kg (198 1bs.), suffering from osteoarthritis, is

treated by a method of this invention. Specifically, for 5 years, a capsule containing 70 mg
of the compound of Example 3 is administered daily to said subject.

At the end of the treatment period, the patient is examined via x-ray, arthroscopy
and/or MRI, and found to have no further advancement of erosion/fibrillation of the

;0 articular cartilage.

Example C
A saline-based composition for local administration, according to the present

invention, is made comprising:

Component Amount (Yow/w)
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y10%& () - Compound of Example 13 5.0
2 Alcohol 33.0
Ascorbic acid 0.1
Menthol 0.1
Sodium Saccharin 02
Propellant (F12, F114) a.8.
30 Total = 100.0

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

Example F
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carboxymethylcellulose 053
povidone 0.50
25 methyl paraben 0.11
propyl paraben 0.011

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

10 approximately 30 days. After 30 days, symptoms of the disease subside, and dosage is

gradually decreased to maintain the patient.

Example H
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Sodium Fluoride 0.05
Glycerin 10.00
Sweetener 0.02

10 Benzoic acid 0.05
Sodium hydroxide 0.20
Dye 0.04
Water balance to 100%

A patient with gum disease uses 1 mL of the mouthwash thrice daily to prevent
15 further oral degeneration.

Example [
A lozenge composition is prepared:
Component %ew/v
The compound of Example 35 0.01
20 Sorbitol 17.50
Mannitol 17.50
Starch 13.60
Sweetener 1.20
Flavor 11.70
25 Color 0.10
Corn Syrup balance to 100%

A patient uses the lozenge to prevent loosening of an implant in the maxilla.
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Components wiv%
Compound of Example 28 4.0

15 USP Water 50.656
Methylparaben 0.05
Propylparaben 0.01
Xanthan Gum 0.12
Guar Gum 0.09

20 Calcium carbonate 12.38
Antifoam 1.27
Sucrose 15.0
Sorbitol 11.0
Glycerin 5.0

2 Benzyl Alcohol 0.2
Citric Acid 0.15
Coolant 0.00888
Flavor 0.0645
Colorant 0.0014

10 The composition is prepared by first mixing 80 kg of glycerin and all of the benzyl

alcohol and heating to 65°C, then slowly adding and mixing together methylparaben,
propylparaben, water, xanthan gum, and guar gum. Mix these ingredients for about 12
minutes with a Silverson in-line mixer. Then slowly add in the following ingredients in the

following order: remaining glycerin, sorbitol, antifoam C, calcium carbonate, citric acid,
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Example L
5 An obese human female subject, who is determined to be prone to osteoarthritis, is

administered the capsule described in Example B to prevent the symptoms of osteoarthritis.
Specifically, a capsule is administered daily to the subject.
The patient is examined via x-ray, arthroscopy and/or MR, and found to have no

significant advancement of erosion/fibrillation of the articular cartilage.
10 Example

A human male subject weighing 90 kg (198 lbs.), who suffers a sports injury, is
administered the capsule described in Example B to prevent the symptoms of osteoarthritis.
Specifically, a capsule is administered daily to the subject.

The patient is examined via x-ray, arthroscopy and/or MRI, and found to have no

15 significant advancement of erosion/fibrillation of the articular cartilage.

All references described herein are hereby incorporated by reference.

While particular embodiments of the subject invention have been described, it will
be obvious to those skilled in the art that various changes and modifications of the subject
invention can be made without departing from the spirit and scope of the invention. It is

20  intended to cover, in the appended claims, all such modifications that are within the scope

of this invention.
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heterocycloalkyl; or R® and R?, together with the sulfonamide group
to which they are bonded, join to form an optionally substituted
heterocyclic ring containing from 5 to 8 ring atoms of which from 1 to
3 are heteroatoms; ’

(d) -C(O)NR™R* where (i) R* and R* are independently selected from
hydrogen, alkyl, alkenyl, alkynyl, haloalkyl, heteroalkyl, aryl,
heteroaryl, cycloalkyl, and heterocycloalkyl; or (ii) R* and R¥,
together with the nitrogen atom to which they are bonded, join to form
an optionally substituted heterocyclic ring containing from 5 to 8 ring

atoms of which from 1 to 3 are heteroatoms; and
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join to form an optionally substituted heterocyclic ring containing from

and

5 to 8 ring atoms of which from 1 to 3 are heteroatoms; and
() Zis selected from

(1)  cycloalkyl and heterocycloalkyl;
(2) -D-(CR¥R¥),R? where

(@) wuisfrom O to about 4;

(b) Dis selected from -C=C-, -CH=CH-, -N=N-, -O-, -§- and -SO,-;

(¢) each R* and R¥ is independently selected from hydrogen, alkyl,
alkenyl, alkynyl, aryl, heteroalkyl, heteroaryl, cycloalkyl,
heterocycloalkyl, halogen, haloalkyl, hydroxy, and alkoxy; and

(d) R¥ 1s selected from aryl, heteroaryl, alkyl, alkenyl, alkynyl,
heteroalkyl, haloalkyl, heterocycloalkyl, cycloalkyl and, if D is -C=C-
or -CH=CH-, then R¥ may also be selected from -
CONR¥R*® where (i) R*® and R*™ are independently selected from
hydrogen, alkyl, alkenyl, alkynyl, haloalkyl, heteroalkyl, aryl,
heteroaryl, cycloalkyl, and heterocycloalkyl, or (ii) R® and R,
together with the nitrogen atom to which they are bonded, join to form
an optionally substituted heterocyclic ring containing from 5 to 8 ring
atoms of which from 1 to 3 are heteroatoms;

(3) -NRZR¥ where

(@) R? and R¥ each is independently selected from hydrogen; alkyl;
alkenyl; alkynyl; heteroalkyl; haloalkyl; aryl; heteroaryl; cycloalkyl;
heteroalkyl; and C(0)-Q-(CR**R**),R*!, where v is from 0 to about 4, Q
is selected from a covalent bond and -NR™-, each R™ and R¥ is
independently selected from hydrogen, alkyl, alkenyl, alkynyl, aryl,
heteroalkyl, heteroaryl, cycloalkyl, heterocycloalkyl, halogen,
haloalkyl, hydroxy, and alkoxy; R and R* (i) each is independently
selected from hydrogen, alkyl, alkenyl, alkynyl, heteroalkyl, haloalkyl,
aryl, heteroaryl, cycloalkyl, and heterocycloalkyl, or (ii) R* and R¥,

together with the nitrogen atom to which they are bonded, join to form
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(a) E and] are independently selected from -CH- and -N-;

(b) L is selected from -S-, -O-, -N(R¥)-, -C(R*)=C(R**)-, -
N=C(R®)-, and -N=N-, where R® and R*® each is independently
selected from hydrogen, alkyl, alkenyl, alkynyl, heteroalkyl, aryl,
heteroaryl, cycloalky!, and heterocycloalkyl;

(c) wis from 0 to about 4;

4

(d) each R* and R¥ is independently selected from hydrogen, alkyl,
alkenyl, alkynyl, aryl, heteroalkyl, heteroaryl, cycloalkyl,
heterocycloalkyl, halogen, haloalkyl, hydroxy, and alkoxy;

(e) M is selected from a covalent bond, -O-, -SO,-, -C(0)-, -
C(O)NR¥-, -NR¥-, and -NR*C(0)-; where x is from 0 to 2; and R* is
selected from hydrogen, alkyl, alkenyl, alkynyl, aryl, heteroaryl,
heteroalkyl, heteroaryl, cycloalkyl, heterocycloalkyl, and haloalkyl;
and

(® Tis (CRYR™),-R" where y is from 0 to about 4; each R* and R* is
independently selected from hydrogen, alkyl, alkenyl, alkynyl, aryl,
heteroalky!, heteroaryl., cycloalkyl, heterocycloalkyl, halogen,
haloalkyl, hydroxy. alkoxy and aryloxy; and R* is selected from
hydrogen, alkyl, alkenyl. alkynyl, halogen, heteroalkyl, haloalkyl, aryl.
heteroaryl, cycloalkyl. and heterocycloalkyl; or R* and R*!, together
with the atoms to which they are bonded, join to form an optionally
substituted heterocyclic nng contaming from 5 to 8 atoms of which 1

to 3 are heteroatoms; or R™ and R*, together with the atoms to which
g
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3#10% & ()-S 3#10%& ()-S " F+1008& ()-2$|[: vU410 t109%6& ()-s ° 109%& ()-
10%) & () - 10%$& ()- , S1096& ()- ALOYSE ()-@|[:vU410 & 10%& ()- @

FLONE () "SI0 (3 <5100 Qrmﬁfg;oofg@é@ §b§&t9t4§§ugrzcym<°h|[ VU410

| 2] 1098$& ()- "y(10%"
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6 8% A410$ 1099890¢&'
mowé%%‘% 2 b’%@ ‘é?‘mde S YITLS h}‘)ﬁf , 10())/@!3t[)/<9& -z , 10°/<9J()
9&50(%82 [(A410$ *1099890& ()-t #109989%0& ()-s 1090890& ()- 109989%0& () -
S D& 7 2 3 &

Tovmaose () TGRRHTE L i Lyt a RN B R St B bboee: () -
10°/<98°/<983k(190 1090890& () - 10998%& ()-sW410$ 1099890& ()- 10908IW& () -
10908%0& () - 100/<980/<9&'23). 1090890& () - xX@10$ 1099890& ()- 109989%0& () -
1099898&' ( )A carrv@8haf&laim | or 2 charactefized OBhay&10MH=E () - 109%E & ()-10~ %0~ 10~
210%-8& ()- -10% & ()-s 109%08%0& () - I\@[:10% f10% & ()- Sf10%

| 0, - 0, - [0) - ! -
O .& 212 éfm;)%ug of ?njiooéECb‘%mg )l 3Schar2c]i9nf§d :%1 at ‘}f’ is g'c?:égedghcgr?\ -S- and -

CH=CH-,

5. A compound of any of Claims -4 characterized in that Z is selected from -D-
' E—] '

/A '
L CR“R“%— M—~T
. w

6. A compound of any of Claims 1-5 charactenized in that:

(CR¥R¥ R, -NR¥R¥; and

(2) when Z is -D-(CR¥R¥)RY, D is selected from ~C=C-, -C=C- and -N=N-, « is 0, and R is
selected from aryl, heteroary], heterocycloalkyl and cycloalkyl;

(b) when Z is -NR¥R™, R” is hydrogen and R* is -C(0)-Q-(CR¥R™) ,R." where Q is a2 covalent
bond and v is 0, where R {s preferably selected from aryl, heteroaryl cycloaliyl, and
heterocycloalkyl; and

E~]
/N '
L CR35R’15'->—M-T
" () when Z is W ,EandJ are both -CH-, wis 0, L is =

CR*)=CR*)- (preferably L is -HC=CH-) and R and T join to form an optionally

substituted S-membered ring containing from 0 to 2 ring heteroatdms,
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& () - SSFGHKOT: 10$410% & ()-10% & ()-1d50%7 & ()- @ 10% & ()- svz/dlo
& () - SHkI maf Y kS7: 10$10% . & () - 410% &()-10% & ()-410%. & ()-10

&: ()-swn, 10$W9-‘g/r;1§°uﬁa oA Q9P cfgclﬁx)ns ‘Hﬁd@ra&:&a Qno%%%ﬁ S) lec}le(&.@'(om £3% ﬁ_e& Sy
s -(3 2)1(0 '&’ \ _dm%, J&dg"? ‘54163;2512“ g%vm& f jpud R 'g snlepteql ﬁwmaf&mw 10%

& ()-10l heﬂcﬁiallddl@&yl heterb@4, cﬁio@ﬂql@%et&o&{}bﬁ%@f’ﬂt ! & ( J. C@10%

& ()- @10% & ()- r@10% & () 410% &'()- FZlO% & ()-
8. The compound of any claims 1-7, characterized in that with respect to R, zis 1 or 0; each

of R, R, R and R*" s hydrogen; and R'" is selected from hydrogen, alkyl and aryl.

g, A compound of any of Claims 1-8 characterized in that
(A) Wis-CH=CH-
Q) Gisselected fom
' (1) Thydrogen; )
(2)  <(CRMR'),-RY where p is 0 or 1; each 1'1“ and R" is hydrogen; and R" 15
selected from alkeyl, aryl, heteroa;yl. ‘,c'yc&oauql; and heterocycloalkyl;
(3)  -(CRUR*),-Y-(CR"R"™)-R'* where ¢ is | and ~ is 0. or 1] each R, R'*.
RY, and R'" is hydrogen; Y is selected from -O- and -S-; and R i
' selected from hydrogen, alkyl, heteroalkyl, cycloallc/l hctcrocycloalk»l
| aryl, and heteroaryl; and |
" (4 -(CRURM),-NRM¥R¥™ where 5 is 1: each R" and R {s hydrogen; and R*®

and R* each is independently selected from:



t T<C@ 10% @ 10% & () -
1pX<C@ 10%@ 10% & () -

@10% & ()- r@10% & ()- @10% & ()- r

r@10% & ()- @10% & ()- r Woks ()- @10%
& ()- 178AGHRMWC@ @ 10% & () - ()@10% & ()- (3@1&%%%}48063()

& ()- ) 109% &' () -
r @5)10% r‘g’("%”% (12)%

(2)

(®)

= @10%
WK_def yX7C@ s10% & ()- Y 10% &-fhsdhilyd & ()-
& () -

108
hydrogen, alkyl, heteroalkyl, aryl, heteroaryl, cycloalkyl, and
heterocycloalkyl;
-C(O)RY where R is selected from hydrogen, alkyl, heteroalkyl,
aryl, heteroaryl, cycloalkyl, and heterocycloalkyl; or R* and RZ,
together with the amide group to which they are bonded, may join to
form’ an optionally substituted heterocyclic ring containing 5 or 6

ring atoms of which 1 or 2 are heteroatoms; and

(¢) -SO(CR®R¥™)-R¥ where ¢ is 0 and R® is selected from alkyl, aryl,
and heteroaryl; and
(@) R* and R¥, together with the nitrogen atom to which they are
bonded, join to form an optionally substituted heterocyclic ring
containing 5 or 6 ring atoms of which 1 or 2 are heteroatoms.
10. A compound selected from the group consisting of:

2-{[4'-Fluoro-(1,1 -biphenyl)-4-yl]-sulfonyl}-amino-5-phenylpent-4-ynoic acid;
2-(4-Phenyloxyphenylsulfonyl)-amino-5-phenylpent-4-ynoic acid,;
2-{[4’-Methoxy-(1,1’-biphenyl)-4-y1}-sulfonyl}-amino-5-phenylpent-4-ynoic acid;
2-{[4’-Methoxy-(1,1’ -biphenyl)-4-yl]-sulfonyl}-amino-5-(4-morpholino-phenyl)-pent-4-ynoic

acid;

2-{[4’-Methoxy-(1,1"-biphenyl)-4-y1]-sulfonyl}-amino-5-(3-morpholinophenyt)-pent-4-

ynoic acid;

2-{[(1,1"-4",1""-Tripheny!)-4-yl}-sulfony!}-amino-5-phenylpent-4-ynoic acid;
2-{{4’-Methylthio-(1,1’-biphenyl)p-4-yl]-sulfonyl} -amino-5-phenylpent-4-ynoic acid,
2-{[3",4'-Methylenedioxy-(1,1’-biphenyl)-4-yl]-sulfonyl}-amino-5-phenylpent-4-ynoic

acid;

2-{[4’-Phenyloxy-(1,1'-bipheny!)-4-y1]-suifonyl}-amino-5-phenylpent-4-ynoic acid;
2-{[4’-(2-Methoxyethoxy)-(1,1’-biphenyl)-4-yl]-sulfonyl}-amino-5-phenylpent-4-ynoic

acid;

2-{{4’-(2-N-pyrrolidino-ethoxy)-(1,1’-bipheny!)-4-y!]-sulfonyl} -amino-5-phenylpent-4-

ynoic acid;

2-{{3’-Ethoxy-(1,1"-biphenyl)-4-yl]-suifonyl}-amino-5-phenylpent-4-ynoic acid;

2-[4-(4-Methylphenyl)-acetylenylbenzene sulfonyl}-amino-5-phenyl-pent-4-ynoic acid;
2-[4-(4-Methoxyphenyl)-acetylenylbenzene sulfonyl]-amino-5-phenyl-pent-4-ynoic acid;
2-(4-Phenylazobenzenesulfonyl)-amino-5-phenyipentynoic acid,



rkk3C 10% & ()- 10% & ()- r 10% & ()- 10% & ()- & z10% & ()-pX<C 10%
& ()- 10% & ()- 10% & ()- 10% & ()- 10% & ()-"#/4 >CS%10% & ()-

10% & ()- 10% & ()- 10% & ()- 10% & ()-CDY_'ino %§ & ()- 10%
& ()- 10% & ()- 10% & ()~ ow }pX<C 10% & ()- 10% kO & ()-

10% & (Wooun9ss & ()-sWC 10% & ()- 10% & ()- 10% P&T(é 004964 &' () -

10% & ()-xX@ 10% & ()- 10% & ()- 10% & ()- 10% & ()- KLM\t\AC 10%
& ()- 10% & ()- 10% & ()- 10% g%) 10% & ()-NPW5 YZ10%. & ()- YZ109%3
3 & ()- IL10% & ()- 10| 10l 101 031 & ()- 10% &'() 12<|[: W5 F10%& () -

100 & g BB BN 0ot g S10. Stk

& 109E & Ylp=(4- mr@mh&xyo)acetylmn@z@e( )sulfomm@n&S((;)mds-m»ien& fhoicl0 10

5D|[ ARKO  z10%E &' () &le%E & ()- S s10%E o&' ()- Ss10% & ()- S s10%

& ()- zS S 109998 () 109€ & Kg 109E & (%- 109 & ()- 10%

& ()- 100y 6%@%1(1)*1?15“%%2& onyl}-eroip:s (yridinpribgert-4-ynoic atigos &' () - 10E 10E
10E  L6IDYE-Wedry- (1@"/ﬁp1(e)xy1ﬂ47yl]-sdlfohﬁ SRV A2 ADIE-{roic okid,

R () - " () -
fL1o% 3&' 3 %O@&tgﬁéfﬁ%ﬁ Qa4 30D %§L€'§“ “°§1‘8%“83 e Eow e () -
&IZI.O%&' Wl“' acxg&lo% & ()-S 9&810% & () - SV#$&&&E&&&& ' vU410 . Y10°/cl) & ()-' 9Z210%
.& £ )7* ++10%§/ %4 %)N—%%lg%g-g/ghg)%?;@ I?«blp?{?r\%? ﬁ}f&%ﬁ%ﬂ}d—'}:am%olﬂff/ﬁt‘gh-é-)yr)-pent-
oic acid,
2-{[4’-Methoxy-(1,1’-biphenyl)-4-yl]-sulfonyl} -amino-5-(thiophen-2-yl)-pent-4-ynoic acid;
-{{4'-Methoxy-(1,1'-biphenyl)-4-yl}-sulfonyl)-amino-5-(N¥-methylpyrrol-2-yl)-pent-4-ynoic
acid; ‘
2-(4-n-Butoxybenzene)-sulfonylamino-5-phenylpent-4-ynoic acid;
2- {[5-(4-Methoxyphenyl)-thiophen-z-yl]-sulfonyl}-amino—S-phenyi-pent-4-ynoic acid;
2-{[5-(4-methoxyphenylacetylenyl)-thiophen-2-yl]-sulfonyl} -amino-5-phenyl-pent-4-ynoic
acid;
2-{[(4-benzenesulphonyl)-thiophen-2-yl}-sulphonyl}-amino-5-phenylpent-4-ynoic acid;
2-{[(5-benzenesulphonyl)-thiophen-2-yl]-sulphonyl}-amino-5-phenylpent-4-ynoic acid,
2-{[5-(4-Methoxyphenyl)-thiophen-2-yl]-sulfonyl} -amino-5-(3-N-morpholino)-phenylpent-
4-ynoic acid;
2-{[5-~(4-Methoxyphenyl)-thiophen-2-yl]-sulfonyl}-amino-5-(3-N, N-dimethylamino)-
phenylpent-4-ynoic acid;
2-[(1,1’-Biphenyl-4-yl)-sulfonyl}-amino-6-pyrrolidinohex-4-ynoic acid;
2-{[4’-Methoxy(1,1 '-biphenyl)-4-y1]-sulfonyl }-aminc-6-pyrrolidinohex-4-ynoic acid,
2-[(1,1’-Biphenyl)-4-yl-sulfonyl}-amino-6-morpholinohex-4-ynoic acid;
' 2-{[4’-Methoxy-(1,1’-biphenyl)-4-yl]-sulfonyl}-amino-6-morpholinchex-4-ynoic acid;
2-{[4’-Methylthio~(1, 1 -biphenyl)-4-yl]-sulfonyl} -amino-6-morpholinohex-4-ynoic acid;
2-[4-(4-Methoxyphenyl)-acetylenylbenzenesulfonyl]-amino-6-morpholinohex-4-ynoic acid,

2-{[4’-Phenyloxy-(1,1’-biphenyl)-4-yl]-sulfonyl } -amino-6-morpholinohex-4-ynoic acid;

2-{[4’-Methoxy-(1,1’-biphenyl)-4-yl}-sulfonyl} -amino-6-(4 N-acetylpiperazin- 1 N-yl)-hex-4-
ynoic acid;

4’-Methoxy-(1,1"-biphenyl)-4-yl]-sulfonyl }-amino-6-(4N-methanesulfonylpiperazin- 1 N-y1)-
hex-4-ymoic acid;
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"10%! 5& ()-S Sf "109% '$ &' ()-SF Sf "10% & ()-S BSf
" 10% &' () -294+(15f4-MatDeybdnBoy())amBlobdnpdnElul far@kaARibei-morpholinohex-4-ynoic acid;

2-[4—(N-4-n—Butoxybenzoyl)-aminobenzeﬁesulfonyl]-anﬁno-,6-morpholinohex—4—ynoic acid;
2-{[4’-Methoxy-(1,1'-biphenyl)-4-yl]-sulfonyl} -amino-6-phenylhex-4-ynoic acid;
2-{[4’-(2-Methoxyethoxy)-(1,1 '-biphenyl)-4-yl]-sulfonyl}-amino-6-phenythex-4-ynoic
acid;
2-{[4’-(2-N-Pyrrolidino-ethoxy)-(1,1'-biphenyl)-4-yl]-sulfonyl} -amino-6-phenylhex-4-
ynoic acid;
2-{[4’-Methoxy-(1,1'-biphenyl)-4-yl]-sulfonyl} -amino-6-phenyloxyhex-4-ynoic acid;
2-([4’-Methoxy-(1,1’-bipheny!)-4-yl]-suifony! } -amino-6-methoxyhex-4-ynoic acid;
2-{[4’-Bromo-(1,]'-biphenyl)-4-yl]-suifony! }-amino-6-methoxyhex-4-ynoic acid;
2-{{4’-Methoxy-(1,1'-biphenyl)-4-yl]-sulfonyl-N-methyl} -amino-6-methoxyhex-4-ynoic
acid;
2-{[4’-Methoxy-(1,1’-biphenyl)-4-y1]-sulfonyl} -amino-6-(2-methoxyethoxy)-methoxyhex-
4-ynoic acid;
2-{[4"-Bromo-(1,1’-biphenyl)-4-yl]-sulfonyl}-amino-6-phenyloxy-4-ynoic acid;
2-{[4’-Phenyloxy-(1,1’-biphenyl)-4-yl]-sulfonyl} -amino-6-methoxyhex-4-ynoic acid;
2-{[4’-Methoxy-(1,1"-biphenyl)-4-y1}-sulfonyl} -amino-6-phenylthiohex-4-ynoic acid;
2-{[4’-Methoxy-(1,1 ’~$ipheny1)-4-yl]-sulfonyl} -amino-6-[5-(furan-2-yl)-oxadiazol-2-yl]-
thiohex-4-ynoic acid;
2-{[4’-Methoxy-(1,1'-biphenyl)-4-yl]-sulfonyl}-amino- 6-[5-l(N-pyn-olidinyl)-thiadiazol-Z-
yl)-thiohex-4-ynoic acid;
trans-2-{{4'-Methoxy-(1,1 -biphenyl)-4-yl}-sulfonyl} -amino-5-phenylpent-4-enoic acid;
2-{[4’-Methoxy-(1,1’-biphenyl)-4-yl]-sulfonyl} -amino-3-benzyloxymethyl-pent-4-enoic
acid; '
2-[(1,1’-biphenyl)-4-yl]-sulfonyl-amino-3-benzyloxymethyl-pent-4-enoic acid;
cis-2-{[4’ -Methoxy-(1,1’-bipheny!)-4-yl]-sulfony! } -amino-5~(N-pyrrolidinocarbonyl)-pent-

4-enoic acid;
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1y, P [4-(6-trifluoromethylpyridin-3-oyl)-amino]-benzenesulfonyl} -amino-6-phenyloxyhex-4-
ynoic acid;
2-{[4-(6-cyanopyridin-3-oy!)-amino]-benzenesul fonyl} -amino-6-phenyloxyhex-4-ynoic
acid,
2-{[4-(6-triflucramethylmethoxypyridin-3-oyl}-amina]-benzenesutfonyl }-amino-6-
phenyloxyhex-4-ynoic acid;
2-{[4-(5-methylpyrizin-2-oyl)-amino]-benzenesul fony!} -amino-6-phenyloxyhex-4-ynoic
acid; '
2- {[4-(5-methoxyindol-2-oyl)-amino]-benzenesulfonyl} -amino-6-phenyloxyhex-4-ynoic
acid;
2-{[4-(LN-methylindol-2-0y)-amino]-benzenesulfonyl} -amino-6-phenyloxyhex-4-ynoic
acid;
2-{[4-(N-morpholinocarbonyl)-amino]-benzenesulfonyl} -amino-5-phenylpent-4-ynoic acid;
2-{[4-(N-morpholinocarbonyl)-amino]-benzenesulfonyl} -amino-5-phenyloxyhex-4-ynoic
acid;
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2-{[4-(¥-[4-methyloxazol-2-y1]-carbonyl)-amino]-benzenesulfonyl} -amino-5-phenylpent-4-
ynoic acid; and

2-{[4-(N-{benzthiazol-2-yl}-carbonyl)-amino]-benzenesulfonyl} -amino-S-phenylpent-4-

ynoic acid.
1L A phammaceutical composition comprising:
(a) a safe and effective amount of a compound of any of Claims 1-10; and
(b) a pharmaceutically-acceptable carrier.
12 The manufacture of a medicament containing a safe and effective amount of a compound

of any of Claims 1-10, wherein the medicament is administered to a mammalian subject for the
treatment of a disease associated with unwanted metalloprotease activity.

13.  The manufacture of a medicament containing a safe and effective amount of a compound
of any of Claims 1-10, characterized in that the medicament is administered to a mammalian
subject for the treatment of a disease associated with unwanted metalloprotease activity, further
characterized in that the disease is chosen from the group consisting of arthritis, cancer,
cardiovascular disorders, skin disorders, ocular disorders, inflammation and gum disease.

14, The medicament according to Claim 13, characterized in that the disorder is (a) arthritis,
and is chosen from the group consisting of osteoarthritis and rheumatoid arthritis; (b) cancer, and
the treatment prevents or arrests tumor growth and metastasis; or (c) a cardiovascular disorder
chosen from the group consisting of dilated cardiomyopathy, céngcstch heart failure,
atherosclerosis, plaque rupture, reperfusion injury, ischemia, chronic obstructive pulmonary
disease, angioplasty restenosis, and aortic aneurysm.



