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net al | oprotease activity.

BACKGROUND A nurﬂmrsgotvetmmsmlaldggomkﬂ RAUBHORE! Opr ot eases

[ MPs] effect the breakdown of structural proteins. These netalloproteases
often act on the intercellular matrix, and thus are involved in tissue
breakdown and renodeling,. Such proteins are referred to as

nmet al | opr ot eases or MPs. There are several different famlies of MPs,
classified by sequence honol ogy. Several famlies of known MPs, as well as
exanpl es thereof, are disclosed in the art. These MPs incl ude
Matri x-Metall o Proteases [ MWS], zinc netall oproteases, many of the
menbrane bound netal | oprot eases, TNF converting enzynes,

angi ot ensi n-converting enzynes (ACEs), disintegrins, including ADAMs (See

Wl fsberg et al, 131 J. Cell Bio. 27peciiNICAL®RS E 1995), and the
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Potential therapeutic indications of MP inhibitors have been discussed in the literature. See t'or

. ~ example, U.S. Patent 5,506,242 (Ciba Geigy Corp.); U.S. Patent 5.403,952 (Merck & Co.); PCT published
application WO 96/06074 (British Bio Tech Ltd); PCT Publication WO §6/002|4 (Ciba Geigy); WO
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2282598 (Merck) and GB 2268934 (British Bio Tech Ltd); Published European Patent Applications EP
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vol . 37, pp. 158-69(1994). Exanples of potential therapeutic uses of M

i nhi bitors ds}gg{%%&?@%% l&rg),aépt ?’f ¢ PHdeMth '1laRSen e)DEPE57584§t(P%m Eil&@ttl

Bi ophys. Acta osteoarthritis
al ., Drugs Pyblisheddamapsse applicationspIP 0895 (@W Phire. ﬁ%t%)é &7394'39 (Kanebsr Lidse| |

(ibid, Bro e} 5 Pat )
(publ i sheda‘g‘ggﬁ&mg{f‘%& omb’pp  fiisoPesg) ! ERimpdd AO8leriblic 84 of

ncer Res 07- 3312 988) ;
various ul 0k ighi W@fdem%?‘%l? W@"ﬁ@’?ﬂf‘“ﬁ*l%ﬁs %@%@M@—e‘ éﬁﬁ)‘pé 177"
gl cerative Nﬂﬂdhbﬂﬂﬁst (]gamess?ﬁ Bl, étal.,/Drix X @ggmep ubRE(1950) 1 $1495¢508), thé merhstasik kBlshor ]
urns or as 0 n se nona c eba,
Herpes si r’rﬁf‘&g b@n%"ﬂﬂ'éﬁ’“ g %af, &‘gggeax Patést App 'caQTﬁéﬁﬁgW@%? g’tﬁi’dﬁ‘t Fons

char act er i ak048o@ancen Res 382332 mlst)omdo\taﬂasalcmﬁony ot ticeratieé conditiond af itissde NFarl

DG oo, et PP BIeRE s8tesRs B e v STmD G R B Mkl Sl bt a0 feior,,
of the i nvaifmwehvtl’snﬂmmm#mhaﬂal Manﬂmmbeﬁerpqs sxmphx.midemccinh vilissase
conditions, att e d r

gﬁ%ﬁ ﬁﬁ&n&@ ChiafaQlerRbd BR iddsi | n 2 gr%xe{u‘ét Cinclude

enzynmes. A nunber of bitors are distclose ure.

Exanpl es i @mefqdemtal disezse, Paf!%mlvmbu"ss&l&sermmmsmﬂ sqtesitis (Gfr 9=62cco 19@»3“'9(?5

Gal ar dy; U2§8928661§fé&No%he:‘b,9@@) 358, issued February 26, 1991 to Handa, et
al.; US. Patent 771,038, isSs t enber 13 88 to Wl anin, et
S DS pat ontin KBHGERS fveyemeof sidh sl 6 sibaT s couiipes st
Eurogﬁan IﬁﬂieeﬁénlrﬂdbbdWM1%ﬁm=£Zﬁyﬁék4AbnfmbéﬂoshﬂdeBWeam%ed in a3 by
Br oadhur st a |.nternn a fanlUll I.cat i o 0
publ i shed MEZ t“ﬁ Expgggles ificlu é%%u%,hgtgggmg’muﬁdgw 195358 Cied 8?%%’*“‘
92/ 17460, ﬂﬂsrb‘! 99!75&1 E&;@E‘z)@wm&; 199.99'2'13!!9&%? R [Phtent No. 4,771 Dﬂn'asumee'pebmﬁ

Pat ent. - Publ b halhain SRS, S5 Saberl 3 P BMeA L0 1988 0 DHEIR, B,

etal . ta1§$rotease i nhi bitors are usef |ntreat|n% dlseases
caused, at Prigaidublicptiog Jyumben 375344, prblished Qerember 25- 4993 B Bspaghusity e 2l Tiptemepional
vari ety of Patedti Mublicatica havwdoemopu.emrsﬁeh MajlGBL199S by ISehird, etlialig WoRe Patkmr

POLEN I e e R ORERG MM, 109 AR e bR
i nventi on 2umbgdd&eds, publishéd AygrsiBd93% hymkbtt.teml S.
OBJECTS OF THE | DPrbiEdss mhnb ors are \és}ﬂrﬁ se%ls 018Gt 1 inphlE bP breakB&in of

i nvention to provide corrpoun S us e treat nent of =~ cond i 1 ons and
di seases wisFucAUa) proteinso Theush @) veggly Bpmhﬁmh%awpmfd«m is a continuing neeq for g

al so an objpgiedt mbkrixt ﬁiaauopmwelmmoe B¢V BBt bR ldistasddi Dipplaks Gve found that,
net al | opr ot eages I S a further obj ect of the, ventlon to

provi de phéﬁ"'ﬂ%ﬁ‘,@m%%ﬂmpe‘ﬂﬂ%@é? t racialinproiease i
It is also an obj ect of the |nvm_gm_r§mm_ oN net hod of treatnent for

nmet al | opr ot ease g " I
SUMVARY OF THE | | @ o?%eepﬁsent mvenuon to provide compounds useful for the treatment of

conditions and diseases whxch are characterized by unwanted MP activity.
It is also an object of the invention to provide pofent inhibitors of metalloproteases.’
_ It is a further object of ihe invention to provide pharmaceutical compositions comprising such
inhibitors. | |
| It is also an object of the invention to provide a method of treatment for metalloprotease related

maladles
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The invention provides conmpounds which are useful as inhibitors of

* metal | opr ot egessessyrd which are effective in treating conditi-POBUS97/14551
characterized by excess activity of these enzynes. In partlcul . NE
present invention relates to a conpound havi ng e 1
Formul a (1) wher ein R i35 H
al kyl or acyl : Ar is COR3 or SO2R4; and :
aryl oxy, heteroaryl oxy, alkyl, aryl, heteroaryl, —metreroal kyl, am no,
al kyl at m no, The mvendplanmeammmundawmm H%ﬁlhﬁdﬂfehlkyloﬁmms, and which
RA-is al kyl arehfed@ivOm! d‘e)ﬁkrﬁ caﬂdi'tlons Elfarati@ﬁ'z@a géﬁééss a&”@&f thédt Sy, In particular, the

unsubstit ut ed; , I S | ndependently one
or nore of HWHQ@H"“H%F%%?“"&BP&B“W%QR&"*& !?@??““"dﬁm no,
wherein amno is of formula NRL1, R12, wherein Rl and R12 are independently

chosen from hydr ogen, aI kyI hgt ermal kyl, heteroaryl, aryl, SO2R6,
COR7, CSR8, PO R9)2; and a/ge al kyl, aryl, heteroaryl;
R6 is al kyl, aryl, heteroaryl, hetero@! ky , no, al kyl am no,

di al kyl am no, aryl am no, di a4l a and al kyl aryl am no;

R7 is hydrogen, al koxy, aryloxy, heteroak IxfT {? al kyl, aryl, heteroaryl,

het eroal kyl, amino, al kyl ami no, di &l kyl@mi no, aryl am no and

al kyl aryl an g R8 is alkyl, aryl, heteroaryl, heteroal kyl, am no,
al kyl am no, di alf'kyl am no, aryl am-no, di aryl anmi no and

al kyl aryl ami no; RjisH; RO is alkyl, aryl, heteroaryl, heteroal kyl;

Wi s hydrogen orkggqy&ggmn@]&qwr al kyl noieties, or is an.al kyl ene,
aryl ene, or heterdaryl ene,. - bri dge between two adj acent or

nonadj acent car b8h& 95592BaiAg a fused ring): - "Zisnil, aspiro
moi ety or an OXORyf rpupo:@uhsm)t, lhétetdarilﬂx)t, haBkyK) @ity hexengaryil, Getérbdligyl, aiikb, alkylamino, n

s 1-3. Sniad UL ur e i.ncl udes an optical isomer.

di ast ereoner- or ‘ﬁ‘g’(]‘?"f‘%ne’?’ orlﬁaﬂ '. -

phar maccuti cal | yRm;@lkptmﬂerlaml omewtnauhyt&stmhtsdmbﬁssbsa'mnd;de. ester, or

i mde thereof. xicH,, 0,S, SO, SO,, or NRs, wherein Rs is independently chosen from hydrogen, alkyl,

héteroalkyl, heteroaryl, aryl, SO2Rg, COR7, CSRg, PO(Rg)y or may optionally form a ring with

W; and _ _
Rg is alkyl, aryl, heteroaryl, heteroalkyl, amino, alkylamino, dialkylamino, arylamino,
diarylamino and alkyjarylamino; ' -

Ry is hydrogen, all&:xy, aryloxy, heteroaryloxy, alkyi, aryl -heteroaryl, heteroalkyl amino,
alkylammo, dialkylamino, arylamino and alkylarylamino;
Rg is alkyl, aryl, heteroaryl, heteroalkyl, amino, alkylamino, dialkylamino, arylamino,
diarylamino and alkylarylamino;
Ry is alkyl, aryl, heteroaryl, heteroalkyl;
W is hydrogen or one or more lower alkyl moieties, or is an alkylene, arylene, or heteroarylene
bridge between two adjacent or nonadjacent carbons (thus forming a fused ring); '
Y is independently one or more of hydrogen, hydroxy, SRg, SOR4, SO2R,, alkoxy, amino,
wherein amino is of formula NRy j,R1o, wherein Ryy and R, are independently chosen from
hydrogen, alkyl, heteroalkyl, heteroaryl, aryl, SORg, COR7, CSRg, PO(Rg),; and
Ry is hydrogen, alkyl, aryl, heteroary};
Z is nil, a spiro méieior an oxo group substituted on the heterocyclic ring;
nis 13, | -
This structure aiso includes an optical isomer, diastereomer or enantiomer for Formula (I), or a

bhannaceutically-acceptable salt, or biohydrolyzable amide, ester, or imide thereof.
-

This Sheet Has Been

A



“

4 .- - - These conpounds have the ability to inhibit at |east one
manmal i anwoedsgeppr ot ease. Accordingly, in ot her aspect S, tﬂermmngg;on S

‘directed to pharnmaceutical conpositions cont gain ompounds of Formul a
(r). ' Met al | opr ot eases which are acti undesi r ed
location (e.g., an organ or certain types of|cel ISBEmamEHE targeted by

conj ugati ng the conpounds of the invention to—=s and specific
for a marker at that |ocation such as an anti body or fragnent t hereof or a
recept or | i gandtheseopgmpgunds craverdhen akility otp cinkibio\ah least obee maantnahan metalioprotEhse.

i nvent i on Acsorhglf) ﬂloa.e.cssseiut fe Edioh' S diellsd m%%eam &Rno@ﬁmﬁ Y age

of the unique propertles hese corrpounds ) not r asp the .

i nventi on WMP‘F@EF%“‘P@M%“EE%MH%‘“H WWGM@Q&M’Q@% i d
supports. M&Ms%&m@am@aﬂm@a&oﬁs&mmm@mﬁgﬁ&t s for the

purification of esired ta | opr ot ease. n. anot her aspect, the

i nvention is diVeRlPEgeess ¥ ﬁﬂ&?’ﬁ'f’“"ffgr%s'a"d('??“‘{?dﬁf LB F S|

IAsbt Ihe Conjq:ewfddlspcfan bhmtgmwwmut b Jogmiy mdcompm?as dfﬂﬁt&iveﬁﬂﬁtofiﬁrg’&xh aﬂd@m t he
abel can etec e ce.of relative

net al | opr o?'eas 6%‘@?‘3“3‘5 " s“éh nﬁ? ?'ﬁ ROy Sremt ‘hf"é%(?ea °ﬁ°pt?? SB‘“gr EP'H“E\??‘{“r 0

cell" cul tmmvehommlmmdl tion, the corrpounds of Formula (1) can be

conj ugat ed €0 GRE iyhibn W/ Bk o validi§ olhEPord spem &%%%%guof&e nique,

i mTuni zati on protocols to prepare ant nor eac
Wi th the CEEREHeREshess coppeundsyy -|‘bﬂ‘°“¢§/ﬁmalfh°dm¢?wai qlwctmtmmmm ¢{nown

in the artrombl coﬂﬂkiml Bfid pﬁoﬁshqmeﬂ%ﬂjﬁﬂatep%rbe' Bed R4y rBd3ehed Ror the

nonitoring the, e of the inhibitors
DETAI LED EPQP"P? sired metallopreiease. . o nounds of the present invention are

i nhi |b: tors of rmmmter apecmtea.tvbmaﬁ Bldiresedlo tgpbﬁfgﬁﬁrﬂﬁbﬁ’f’oﬁm@(ydoﬁu%ated to label.

met al | opr ses ounds _are t ho mul a or a
phar rraceut(:%lsc CPpRoRa 8&?‘53\"@ 'S'éf"t‘“e“aﬁ °(5'ﬁ§7'8'? SPLPLats: g 'ﬁ'ﬁ’;ﬁf@g’ pieg lod ‘%h‘hel ni de
t her eof - presence of FrlntivelyHhight levelsi of mgtaileprasese; prefepblylal mautii wetailoprottase dit m or nr e
referred LRl @fuwef fort to fully describe the state of the art.

Al Lreferences cited herein are hereb};l i ncorported by reference. Definitions
and Usage of Td® piditionthe qompouses ef FormulafDicanshe conjuagied forfarriess waich permit dheryise ofs ed

"Ber fel n. | thl;se compouaayh .?a?:ﬁmat hemdns :]9 IpFepéte mmbégedp@ﬁ-cﬂymgmmw@ wath tieoul d
e 1orne 0 e yom ar 1 C acCl
R C(=0)-) @ 455}‘@8 inyegHony P%ﬁi gtn & %151 '@)"“a?é'eTéFF’ ‘“f‘B‘F’WF and

pr opi onyl 1henusefulboth ﬂxﬂteyabpmy!‘mmmmmgohe)dosaadbfmlmmm:sng an acyl substituent
(i.e., -OGacyl); for exanple, - Opda7iPs Bk N - "Al koxyacyl" is an
acyl radical (-C(-O-) having a ent (i.e., -OR, for
exanpl e, - (- Ofh©compapnds of,jthe praggntc igventiom atgeinhipitosy (of dnaminalian metalloprotepses,

WO 98/ 188%&1’ erably a matrix metalloproteases. Preferably, the compounds are those of Formula (I) or a
PCT/ US97/ 14551 . . . 5
pharmaceutically-acceptable salt, or bichydrolyzable amide, ester, or imide thereof.
© Throughout this disclosure, publications and patents are referred to in an effort to fully describe
the state of the art, Al references cited herein are hereby incorporated by reference.
Definitions and gsggg of Terms:
The following i isa list of deﬁmnons for terms used herem
*Acyl" or "carbonyl” is described as a radical which could be formed by removal of the
hydroxy from a carboxylic acid (i.e., R—C(——O)—) Prefervred acyl groups include (for example) =
~ acetyl, fonnyl and propnonyl a '
"Acyloxy" is an oxy tadlcal having an acyl substituent (i.., -O-acyl); for example,-O-
(-O)-alkyl _
"Alkoxyacyl" is an acyl radical (-C(=0)-) having an alkoxy substituent (i.e., -O-R), for

example, -C(=0)-O-alkyl. This radical can be referred to as an ester.
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Acylantno is an Lno radical having an acyl substituent (i. g,

for™ -exanmpl e, *@§£%2C3=alkyl._ . "Al kenyl" is an unsubstltute
substituted hydrocarbon chain radical having 2 to 15 carbon atons;
preferably from2 to 10 carbon atons; nore preferably from2 to 8; except
where indicated. Al kenyl substituents have "at | east one ol efinic double
bond (including for exanple, vinyl, allyl and butenyl).

"Alkynyl " i's an unsybabdhinbt ﬁ%qtnuﬁi#a&t&nm%eguhw QUbSRIRAN (12 aNRAcyIR GhiCokbmple, -
having 2 to i S carbon atons; preferably from2 to 10 carbon atons; nore

preferably frdW-8(-alkylexcept where indicated. The chain has at I'east one
car bon- carbon tri pl-akand.is an unsubsnmted%kmbynmdea hdrocarbof eehaih aekical [havingy i |2nzg B

hydr ocar bon chaln subst | t hydr ocarbon_chain ig an alk

al kenyl (i.e. carben alf’winp'tf %gw'§ carbgn ‘8?%&’%?’&%9\9@’9‘?%2? % lﬁa’é“‘"‘

(for exanple) xﬁﬂi&a&ﬁxyAlkaiyhmbyummmxm teagt @k |ojdfiaicydouble bond (mcnudﬁidmoryah.hmb "
s an unsubst | tuf I?@‘f @gtgbs Ituted al kyl noiety substituted with an al koxy

noiety (i. Preferred is where the alkyl has | to 6
carbon at oms (nore "pikyﬂﬂt’ a!ohy ungubstignt@l on substifuted dmdrpcarbon chaih gaditadl yhavipe Bato 15

to 6 carbon al.giEn GIRLSAEALT TR ¥ 1d 16 CarbonCBEO hord @bty from 2 to 8; exceeMHere

IS an unsubsti tut ed saturated hydrocar al'n radi cal
having 1 to 1@!@&#b§hﬁ@9@rh’“éﬁ%‘f°é?%ﬂﬂ qarbenfriplatond.0 car bon atons; nore

preferably 1 to 4; «R%eept isVBfTdkygenNfdfcall ﬁﬂbmfraeﬁﬂidcﬂdmﬁ'ckﬁb ﬂ[aﬁhlféﬁt, | viifekel gl
(for exanple) substltuted or unsubstltuted nmet hé ﬁ Qé §r=

i sopropyl, anéydegaghon chain is an alkplcor alkenyl (e (QGalkg, ¢ -R-alkeay)). E‘;‘%F dlkogy. groups
'_spihro C|yC| l Cmcluﬂfeﬁbﬁexfaﬁpn)mtgéﬁypeﬂlmwﬁrypﬁhaﬁd:mgloay carbon on anot her ring.
Such cyclic noiety, ocycl i Pr.e

het er oat ons i ncl udegﬁeéﬁy'ﬁﬁga% '% Cmfét" g'}b% ?%%%%1 (ll"%yrsl%s?[c‘)'gedc‘r&hg glf‘&g
oxygen, nit rogmmahd aik;dl-mﬂkylﬂ'ﬁkefstpedrlswt)ye theaaliyhhasjgo émyém!tbmu@me preferably
substi tut ed. I?r {(a;tfﬁq tﬁ#lE:z t dnt U 1Ry dx§ Gad! ¥ Go @*@rbon Q%%Q?ﬁ)‘ve pRkikdbly 1 to 3 carbon

- cycl oal kyl, ary Xy, amno, "heteroal kyl, aryloxy, fused rings
(e.qg., benzotﬂm) e, cycloal kyl, heterocycl oal kyl, benzi m di zol es,

pyridylthiole, etc.esppfiichy mmtm &@ubssmtshmmdmmotmmh |rma| hzﬁrmg l to
addi ti on, the heteroat om of t g roc aﬁ?ga be sub % “val e

st e
al | ows. Pref ef? Saoehaops prefea t’l Sy more ?E'té{d ‘5?\ gEeeept W ére
Al kyl ene ref € lirilidatad. anreﬁr}egi Ialkyagrlnupsyhclune (for leyamplle) shhistitoted ©r dasubstitute] meth)é.tdﬂml.
than a radi cal ‘o so m& %Mw nel is |likew se defi ned as a (diradical)
al kyl ene hawﬁ PY- e‘fepoa h its chain. - "Alkylam no" is an
am no radi cal haV| g refsgeq tochensini ispiroagicled or Sypirp\yclict &ferp &¢ § cuslic fagiery shaging 2

substituents (h ?&l on anNhé’lJ ,.;%I BuchPElicSHGEP hidy b@ﬂ’%ﬁ}:ﬁ%ﬂ&téﬂ il hature. Preferred

d| met hyl am no 3 net hyl et hyl am no (- N(CH3

" Ami noacyl " §“8F@§‘Pm? ingluded ‘“Hﬁ%/l’??bb%ﬁ °5FH’H’6‘°§’G¥)"§'F |5?'[Pé¥&'° oF “@e oXyges. @jtroggn and
for exanple, sulfde=fle-pife cycldcmaynbdians@istitiped Qi sibdtiuRd] IFoctaydd substiaieyts iyuds @xo,
unsubsti tut ed b d,
(secondary amh%‘i!? ¥ rall&iwcy(croxléalm ’t"ﬁ%‘l"ﬁar‘{ﬁﬁ’m %é‘?o’ b%t(m} Hé'? °H] fakkd riRgy (o8-
98/ 08827 benzothiole, cycloalkyl, heterocycloalkyl, benzimidizoles, pyndylthxole, etc which may also be

PCT/ Us97/ 14551ubsn tted) and the like. ln addition, the heteroatom of the heterocycle may beOsubstituted if
"Aryl" is an aromatic carBoc clirc ring radical. Preferred aryl groups

~include (for Mmh@wspmsﬂtﬂ%h"‘kﬂ%’ inclydedr,membezed FiRgSy| b phenyl and
~fluorenyl. Such gr (Alﬂﬂr?enmfeﬁ% R, taleryd &ralléiﬂﬁuhﬁ&hl is Wirgdlcal, rather than a radical.

"Hetero atkylene” is likewise defined as a (diradical) alkylene having a heteroatom in its chain.
"Alkylamino® is an amino radical ha‘ii’ng one (secondary amine) or two (tertiary.amine)
alky! substituents (i.e., -N-alkyl). For example, methylamino ('-NH(.TH;;). dimethylamin_o_ L (- )
N(CH3);), methylethylamino (-N(CH3)CH,CHj). |
*Aminoacyl" is acyl radical having an ammo substxtuent (i.e., -C(=O)-N), for example, -
C(=0)-NH;. The amino group of the aminoacyl moiety may be unsubstituted (i.e., primary amine)

or may be substituted with one (secdndary amine) or two (i.e., tertiary pminé) alkyl groups.
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"Arylal kyl" is an alkyl radical substituted with an aryl group. Preferred
aryl al kyl girgrmegirnc! ude benzyl, phenyl et hyl, and phenyl promluﬁmhssgroups
may be substituted or unsubstituted. "Aryl al kyl am no" is an am ne
radi cal substituted with an aryl al kyl group (e.g., -NH benzyl). Such groups
may be substituted or unsubstituted. 6 "AryI am no" is an am ne

radi cal substituted with an aryl group (i.e., -NHaryl). Such groups nay be
substituted or unsubstituted. - "Aryloxy" 'is an ‘oxygen radical

having an aryl saodtistoervmaté cashocyclio ring yadical. Suefkrragracyl geoupsipclode Gortssample)t ed
or unsubstigf éhé;?‘?o! yé;&_cumen%?ﬁja?ﬁﬁ%cﬂub&nh' ad ﬂubrgnﬁnS\%ﬂ§ ?%Jn%}'f:?ﬂ:bﬁfm

substltutec? Elahd: uns ated or aromatlc ring ra |

Car bocycl i @M“Pﬂg'&‘hre nonocyclic or are fused, bri dged or spiro pol ycycl | c
ring systens. anath* & aﬁaamspﬁurchu ﬁbititdwﬁwﬂﬁﬂ%@i gr¥uge Ol%ﬁh-ﬂd Q?iaﬂtyi?iﬁﬁﬁﬁs
preferably 4 to. yclic carhbocyclic rings, cont

at ons, pr ef“!%"%i’ﬁl"iﬂzilr Eﬂﬂ"?'“f‘ﬂ Q_/E‘f Pﬂ‘f"é'}?é"pybrsé‘f’%lﬁrf’% may pg substitp W‘é’ﬁ%‘"%rrprl se
4-, 5-, 6- or 7-"KWleﬁﬂnds"l QSenf Wmid tadich subfStituted! with METRRYISIRYI igRAP - (c.g.,

Car bocycl e- S.an unsubstituted or s b.StItUt ed al kyl radi cal
subst it ut ed¥ %*ﬁ/ﬂa éﬁ‘i”lﬁfi@?ﬂ"%&rﬁ“ m‘dlfﬁl"%sé’g Herwi se specified, the

carbocyclic ringArdaninef efsabiny sminar \hdieat csyhshmddkydvi:th mati e dpylef goabl Yi.ean

 Bhenyl pr opy s Sl kfoe el Hoa Bl BabBitibE, 2°01Y | DS B Y
substitut ed het eAnddxyyis maaygyalrad@auwins@o eul gibstituent G.a5 HRraxydl iSuch gnaups may| ess
ot herw se %ngs,gdl@glo”;ngg,sﬁq&@ocycl icring is preferably an aryl or

cycl oal kyl ; nore preferab an aryl. The heteroal kyl is preferably
2- oxa- propyl, 2 "swao'@rslpﬁ/ms s gm |“aﬂb§sw&fﬂ/1’f subptityted, |§gturatedyynsaturated or aromatic,

Cﬂ] boxyal E' Jrocakb%nal‘i}xélﬂiiébﬁt Idawoeﬂu@rmgula&t mbwcﬁd.ca&m.le fused] GRligeauaSipirout ed
V\A a carpnox

AR g TR ES 1o L P M I e o MY
gr oups I NC ka1 0 extopdsO rPolyepetic| cagbocyeli¢ dipgsoomiain T toci Disorhy |preferably froimohex ¥2 atoms. .

Cycl ohet e W?%(rh?ﬁ lpoly%h@sﬁ%%‘ Eﬁﬁe&?? beg e&-%’f%e;nﬁae{eh Bﬂ% fEJeE F o4- r@ dor 7-raembefed

cycloheteroa s nc of ~ éxanpl e) nor pera
~ pi per azi ny rings: etrahydrofuryl and hydant oi nyl . - Fused rings" are

rings that are sggsglaRaRAd id 8 SinBibknkett Rr tsatinied iyt NAkiCalt Wdstithied wAthORE. A
given ring may be fuSed to nore than one other rin Fused rings:-are

cont enpl at Soocyclifofing. o aPYiess athepyise, specfiisde fhs SAEROSYSE (inga o< Proferablye ot |’Q’é or

" Het er ocy Clegcigulig): | moré PrefefabBl dnydrylr edfertdd carbbiytie-alkyi@ebups inblude benizel| pieyyléthyl
ring. The he%? oyggcl ic ring is preferably a heteroaryl or cycl oheteroal kyl;
nore pref efd e’? eroaryl Preferred WO 98/ 08827
PCT/ US97/ 14551 *"Carbocycle-heteroalkyl” is an unsubstituted or substituted heteroalkyl radica) substituted with

het erocycl Mch& ?E‘?Ud ..;IQJS &feraiskxﬁechﬁw ¢ &fa@éﬁné faqg h?‘b?erfé?ﬁﬂ% anaaf;rreaaded

to t hem or _exa : ,
"Het er ocyc wmﬁm prgferably 40 apyl. uﬂwﬁ%twwéereffr%b'm‘twwba el oty |
radi cal sulagpygy,t;ggl,mﬁ a heterocyclic ring. The heterocyclic ri ng S

Pt or oat ot 1 3 "LaroneYS b s bt 2] bR eSS s sy ofie or
nore het eloommmaiay Ed? @kafiple, Mhﬂ#@ﬂﬁ het er oat ons..
"Cycloalky!" is a saturated carbocyclic ring radical. Preferred cycloalkyl groups mclude
(for example) cyclopropyl, cyclobutyl and cyclohexyl.
"Cycloheteroalkyl” is a saturated heterocyclic ring. Preferred cycloheteroalkyl groups
include (for example) morpholmyl plperadmyl plperazmyl, tetrahydrofury! and hydantomy!
" "Fused rings" are rings that are supenmposed together such that they share two ring atoms.
-A given ring may be fused to more than one other ring. Fused rings are contemplated in heteroaryl,
aryl and heterocycle radicals or the like. '
“Heterocy‘cle-alkyl" is an alkyl radical substituted with a heterocyclic ring. The heterocy_elic:
ring is preferably a heteroaryl or cycloheteroalkyl; more preferably a heteroaryl. Preferred



/f

" Het er oal ke&ﬁ ety unsubstituted or substituted unsat urat grbsyTnasst
radi cal hav o ‘8 nenbers caonprising carbon atons and one or.two
“heteroatonms. The.chain has at | east one carbon- carbon doubl e bond.
"Heteroal kyl™ is an unsubstituted or substytuted saturated chain radical
having 2 to 8 nenbers conprising carbon atons and one or two heteroatons.
"Heterocyclic ring" is an unsubstituted or substituted, saturated,

unsat ur at ed waterdeyeléraaliiyt inclideoCy-Gglialiyl heving prefarid dietecwmryd appantiain® theal. oMoror
nore heteroatg i.n the ring. .Het rings are nonocyclic or are
fused, bri dg"éﬁfg%?‘f'§§?rr°5%%f’3’3§}§qf§ylr ig'yndé“s{f/kset ems. Monocyclic heterocyclic
rings contain 3 tte@rogycieteterqalkpll &ran luhspbstituted of7 substibred hetrodlyd yadicabsubstingged with
cont ai n 7t

“Fit or oar yl & eerAling, RRERGEGTlle bR prbrdiby'al 10FBrlebeteaaly; morg preferably
bi cyclic radpremll.. Preferred heteroaryl groups include (for exanple)

thienyl, furyl, pyfetpda¥dm" RYd nftloBet, sultit’ &Zoxdy¥tn atomli G?dﬂbé’ L:onté?ﬂiﬁ% ¥hélioP Yore
qU|noI|nyI and tetrazolyl, benzo thiazolyl, benzofuryl, indol and the

l'i ke. Such *'@?‘FR&WW‘%”SGE@W‘E‘M%‘%‘ unsubsti t ut ed. " Hal 0"

" hal ogen”, or ha*HeEL?oameﬁyxa.sC&al xﬁ&:mmtbfe@rapsubﬁtkw ns@Hitrated (aiA kBBl Rétingad to 8
Br onp, chI oro and fluqQro refe‘Fred hal as referred

to herein, JNeMbGRHSPmMPLRE PB s 37 &feor Fae bet"w?'%ve?“ ‘%’T(@’)“ feast gne carbon-
hydr ocar bon cehai.ammwmhdsed of 1 to 6, preferably froml to 4, carbon
o, AeRIAIIPOE ] GRUHRAGEPRBRIReP Bdrated Sy CRicPMuinf 2ty 8

formed at any aci roup, or an anionic salt fornmed
any basic (encglbersanmnm)na;ﬂadnpatommﬂQ!laeh“‘@dle@s'mme known in the art, as

described in Vér "31713 ?J 2‘9&: rtgPid ﬁﬁhﬁsﬂﬁktﬂé@m&nnﬂé&‘ Qstirared, Sinsabbrated BHDJohﬁb@d

Sept enber 11, corpor-ated by reference herein). Preferred cal oni c
salts incl ud@gtf?@cahmmfise%ﬂwmsﬁ?@%‘“@s“ﬂtﬂ more heteyastoms inthr gt Slcterasxghic 'ﬁﬁﬁ

al kal i ne eargtd\mpRdefblicSi! drés filsdd) GRdgea di&gwﬁoly&wdng:a}sﬁmumoawcuongaamhc

salts. Preferred anionic_salts I@"‘hﬁﬁd‘g tt}e hal i E?e‘a‘aélsucp sa‘%m%gl oLl qg ato
sal ts). rings contgip (047 BioPra B a8 Ugms. o hE corrpounds 0

t he i nventi @uefedasly fidm 7tot13 atoms.erfere with the inhibitory activity of the

§iora an’ active i Akl o i SR iRl e 'éf“%|*’*°'ﬁf"e”?°%'?£§'§%aﬁ2""?§ an

yield an active in {
i mide of a Moefermdahetéryarylogrpensriicludsatfordexampled thienyhfupyh, qryeoly). tayridingl, pyrazinyl,

\r/T\g 313} ggggt?‘%ﬁﬁfoljl TV itidiY quiddiihyli ind 18¥kazb i€ B6nz6 QIR Genzofirylf Myl dnd luReaNlie] Y -
PCT/ US97/ 14%5uqh groups may be substituted or unsubstituted. 8

converted in vi VoHaKp" a"hangaﬁs,l ors'blid2C tis & chigioe bdmanflacrd lor/&)dEcatmum:cgll) Bromo,
conmpound. Su es N Iude t hose that do not |nterfere with the
b| ol ogi cal E{‘I’Rﬁﬁ’g‘%’ aﬁfée ?dmfra (1) conpounds.

" bi obydr ol yzabl e Alsd,eas'refegkdrte hersingra Slower” hyfirogarbagr moiety (ci8), '('iWOti\MlhﬁaR
does not ']l&?rrotm?ﬂo% cthih Qﬂﬁ[{i‘&fﬁtﬁhk ltaﬁﬁsﬂ%m' m'4béam5¥toﬂl§t ivity of these

.conpounds or converte an ani nal yield an active

Fornula (1) conpod rﬂiaﬂnaceutlcﬂ“y-”mméblsﬂ 'é‘ cationig st‘bf?ﬂf"\'é%@' PRy 3fistic (§;8-RRpoxyD

<(30”bl nat i on gafup goﬁalaﬂi‘oﬂcéﬂe fdrmeddat mtb_l'z}hib wg.(]ﬁlﬁﬁ@%rduﬂgmni ﬁhl)saﬁﬂﬁ’e&n&ﬁi inaint
e.g., water ee e r.an ry,

p. 650 (1958 “‘H’F&?“H’&Eéh@f g‘&%"%ﬁ%’ B\@Ré%\f’vé g‘g ‘i”é‘é’?‘ g‘t"%"wf'm

i nvention i notuﬁ&oiﬁa&wﬂ bylrefereae hesein).i hte&n&damomtﬂtsummdbﬂmlatkgh owtal sadts [suéh y

f the metall t nhi a
- i o hy1 PR 488 Eaiirl ol yieind exrn B e TS, moddEll o Sy pod.

artisan). organic salts Preferred anionic salts include the halides (such as chloride salts).
"Biohydrolyzable amides” are amides of the compounds of the invention that do not
interfere with the inhibitory activity of the compound, or that are readily _converted in vivo by a
mammal subject to yield an active inhibitor. ' . .
A "biohydrolyzable hydroxy'imide_" is an imide. bf a Formula (I) compound that does not

interfere with the metalloprotease inhibitory activity of these compounds, or that is readily
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"Optical isoner",. "stereoisoner", "diastereoner" as referred to herein have
t he st andarwmcognl zed meani ngs (Cf., Hawl ey's Condensed®CIesA744551
Dictionary, 1l1th Ed.). The illustration of specific protected

forms and ot her derivatives of the Formula (1) conmpounds is not intended to
be imting. The application of other useBul protecting groups, salt forns,
etc. iswithin the ability of the skilled artisan. As defined
above and as u r&% herei.n, substituent groups may_ thensel ves be substi tuted.
Such subst i £ERF -Hfd—ﬁy—ﬁ’é' MY Rblest t?rg’f"g a9, pskive] Forrabfe €1 campaynd, | Sugh hvdeowy s

i ncl ude t hoswidesiindhar thoBe that ddasaﬁlﬁiatf&adntﬁ\thelbﬁﬂogm‘iw&ﬁhtytM@ﬁtFoﬁﬂﬂﬁélﬂiHuﬁmﬁﬁE

Correl ati on Anal %S Str nd Bi ol 0 7 or ted

ref erence herei ny i ?’8&2&? 5‘7.5'655/‘{ e dned ?tﬂy?{ﬁzh T’%“E?r ‘gf%& 9% not

al ke ?yl al hw;erelh'ydbamwlmmasﬂhhibmry atlnivhjbofthﬁ'h wﬁgm}ﬂs rt])f thagis readim% mva;]t_eh?/l ,
etc. cyan C X ., carboethoxy, etc.), thiol,
aryl, cy%:ll ogY 1% ’é e'flgglr'y‘img‘h&.i;‘)l @%T%og’ﬁ?{yl (e.qg., pi pe%/i di nyl,

mor phol i nyl , pyr Aotspldatelyis a complex formﬂl o thet ¢nmbinationhefis soluteldg] 2 natalibmotyase
arylal kyl, GG H JBeRTE. g} BEEFOSee 1. Honig e ol e Y30 Noll3hE Chem s THIURLE).

netalloprotease means any | -contal nihg e

sources whi 8% (1§53dad’émcwflc&!!masneptzwh golvents wied ageerding to thiz inventiga nnclrgleltms¢ n
or proteogl yead déf‘ﬂ%fer%%{haﬁﬂ ﬁouaa&%mm the :9&51!0 Ammmb.&tge G, cthanol,
conditions can be found, for exanple, in ? ch

references B45HC #ids Nehindimethyformamide 3pd others ’éﬂ"-“"‘ °AFF&4“Y dejegpined by ‘%ﬂ?ﬂ*@? artisan).

9|9 343 34ﬁ usg mpt&aﬁwﬁeherdtﬁeﬁddbigr'?ﬁeiegm?eSﬁkfeﬁdétohﬁre%ﬁgafe'gﬁﬂ%arﬁn heg
al ., Biochem Bi standard net ho
for anal ymﬁ??ﬁépﬁﬁmgﬂm%m%mzﬂgé%n of course, be
used. The net al | Ty divsteaion cofzspedific pokegted fdrmisoandeothérndepivativas lof the Formula (l)

zi nc- cont ai i

Funan ot oSk i RS, Gong The Gpitdlof bf Yk ihiiul Bt SARIINE,
conpounds t@mhhwmvl%ﬁ%ﬂbﬁw&%@%mwmty can, of course, be tested in

the-assays descrhbaghRlQusve! ﬁelaat.eed he{-’GﬁI atasﬁaéxﬁmaemeﬁmewe%%w&% to
confirmthe_inhibiti n‘g activity of the i nventi on conp or crude

Cextracts whPteh suRsHttpsmay, ge t’&h GBe O merR SYpTHLents; 3sh é“bé?‘“f‘!‘ss’gﬁ‘éd‘oﬁh%sﬁléﬂﬁm can

be used. Ooom:mtsand A. Leo, Substituent Constants for Correlation Analysis in Chemistry and Biolo:

f h
|9nv ention. gr ‘(,3313 o e gﬁteg Q?freng? %Ft%fnonl’l%;'e?reg%ﬁbsmugn mcﬂ.ldg r}‘?{)r nnﬁr%alg the |

nventi on ar
het er ospi r odlksayl, eﬂ@xy,mém,a@lw nitrqy Bmigohwmineatient 6. augnem;hxl ste),t ¢yanqp delont

ring struct Uiy MkdryRREef (€. alé!u){oe‘ﬁi&ﬁ}‘ Et{?zheir?lr SRhdaikyE 'Pn@érobﬁl’%eéroi:ﬁlo’ilkyl

nmenbers. Preferted heteroa?oms are |va I Avent 1 on
provi des cofffoRirssidiay merpielinyl, pyfrefjdingd °F°ﬂ"h imjpe. t*gxo@ﬂywyatkvbww&awg&vl
preferably 'a,dmslh&,ml,pprot eases, and which are effective in treating
condi ti ons charagt er| by EeXCESS acgl Vleta%/e of these

0

enzynes. In .
particul ar, the %%%Bﬁﬁg”%'évpﬁjnﬂ"“&f?“ﬂé%r e
accordi ng tmmﬁnﬂhmkmre@d Much is capable of catalyzing the breakdown of collagen, gelatin or proteoglycan

under suitable assay conditions. Appropriate assay conditions can be found, for example, in U.S. Pat. No.
4,743,587, which references the procedure of Cawston, et al., Anal. Biochem. (1979) 99:340-345, use of a
synthetic substrate is dacn'bed_by Weingmen, H., et al., Biochem. Biophy. Res. Comm. (1984) 139:1184-
1187. Any standard method for analyzing.the breakdown of these structural proteins can, of course, be
used. The metalloprotease enzymes referred to herein are all zinc-containing proteases which are similar
in structure to, for examplé. lm_man stromelysit) or skin fibroblast collagénase. The ability of candidate
compounds to inhibit metalloprotea#e activity can, of course, be tested in the assays described above.
Isolated metatloproteasc enzymes can be used te confir the inhibiting activity of the invention
compounds, or crude extracts which contain the range ot‘ enzymes capable of tissue breakdown can be

used.

Compounds:
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wherein - ' [err]

is H - W-‘ﬁgslr':’ssz'('rydrogen, al kyl -or acyl; Ar_is {Usg%%i
and R3 is al koxy, aryl oxy, heteroaryl Ge—al R ®t er oar.yl ,
het eroal kyl , ami no, al kyl ani no, . di abk h‘r‘% ind

al kyl aryl am no; R4 is al kyl, heteroal heterOar yl ,
substituted or unsubstituted, Xis O Yis

i ndependent|y one Q@ompah& of mbyxrdreﬂmrm Yty Yin uﬁRB@ﬁ oSQRAmV Preferred

al koxy, am no, wherein am no i Bf fornul a RI &%err ‘wher ei n

Rierr] and R &meounds of the inventing i thoge ler@sc g Pts?r?smma“w en ’nv by chaving, hegerqatoms

E(Ca; eRl[’ oal i(g/lz Bfcerit Qat i | paremi g . suﬁﬁhe Wo}ﬂrﬂbﬁd Bly srﬁﬂ?ﬁl ” lrtbhét&roz;ﬂ@m&h scHavd 4 to |5 members.
err ;an ery]. is hydrogen, alkyl, aryl, heteroaryl;

R6 is al kyl, gﬁ‘&f‘,‘“ﬁ&f"@% fvaleft er oal kyl . ani no, al kyl ani no,

di al kyl am no, ary| &he ineeption provides cou'pamys whichraee vasfol as inkibitas of| merdlloprpteases, preferabliR’

I s hydrogen, I

bet er oal kyl , g%ﬁ%“‘“ﬂw‘&& iT“E%’am no lcg ﬁ%‘%ﬁomﬁ@a&& am no%g %Jess activity

al kyl aryl ami nof these enzymes. R{mqllau the pne#yllmvemoylrelatﬁéq deappoyrid havieg apstyetire pécording

amo, al kyl a %mxﬂi(ﬁl kyl am no, aryl am no, di aryl am no and

al kyl aryl am no; Rlerr] is alkyl, aryl, heteroaryl, heteroal kyl;

Wis hydrogen or one or nore |ower aIkyI nol ecues or is an al kyl ene,

aryl ene, or heteroaryl ene bri dge e,tﬁfeerwtv\o adj acent or

nonadj acent carbons (thus forming a R Moy _

10 ~Zis nil, a spiro noietydor lgn (}xo group substituted on the

het erocyclic ring; and nis 1-3. /'xfOn This structure al so

i ncl udes an optical isomer, diastereomer of ant'lgrrer for Formula (1), or

a pharmaceutically-acceptable salt, or biohydrol 5 abl e ester, amde, or

i m de t her eof wherdbnpound Pr epar ati on: _ The bydroxam ¢ conpounds of

‘Fornmula (1) can beRE;,q.pared using a variety of procedures. General schenes

i nclude the follow PREPARATI ON OF THE Y MJ ETY For the

mani pul ation of Y F‘Z"r% pRsBt Bt hat the skilled artisan may choose to

prepare Y before, ApkCOR;orsGRpudrent wth the preparatron of the

het erocyclic ring. jFor arit e \W.and noi e

More than one Y anf3Z ﬁg‘ﬂf 'X* hxyt Pr%yl F(5%?1"’ olfe 1%?‘1\@’"0'

conpounds where Y dralky!snmad;ymmdaﬂcy!mdﬂmmg nitrogen, a preferred met hod

of making the Cormﬁkijﬁyl' l?etemalkyl aryl, or heteroaryl, substituted or unsubstituted;
X is CHy, O, S, SO, 805, or NRs, wherein Rs is independently chosen from hydrogen, atkyl,

heteroalkyl, heteroaryl, aryl, SORg, COR7, CSRg, PO(Rg)z or may optionally form a ring with

W; and
R¢ is alkyl, aryl, heteroaryl heteroalkyl, amino, alkylamino, dialkylamino, arylmmno
diarylamino and alkylarylamino;

Ry is hydrogen, alkoxy, aryloxy, heteroaryloxy, alkyl, ary), heteroaryl, heteroalkyl, amino, .
alkylammo, dmlkylammo arylamino and alkylarylammo, '
Rg is alkkyl, aryl, heteroaryl, heteroalkyl, amino, alkylamino, dlalkylammo, arylamino,
diarylamino and alkylarylamino;

Rg is alkyl, aryl, heteroaryl, heteroalky}; .

W is hydrogen or one or more lower alkyl molencs, or is an alkylene, arylene. or heteroarylene
bridge between two adjacent or nonadjacent carbons (thus forming a fused ring);

Y is independently one or more of hydmgén, hydroxy, SR1g, SOR4, SOxR4, alkoxy, amino,
wherein amino is of formula NR;(,Ryo, wherein Ry} and Ry2 are independently chosen from
hydrogen, atkyl, heteroalkyl, heteroaryl, aryl, SO;Rg, COR7, CSRg, PO(Rg); and

R} is hydrogen, alkyl, aryl, heteroaryl;

This Sheet Has Been Rerla ced
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(A [err] . Wiere Ris a

“deri vatlzwblgslomup or can be mani pul at ed-or substituted, POIUSIYMSSLNIS
are known or are prepared by known nethods. (A) is converted to its

anal ogous sul'tanester and R i s mani pul at ed rg‘ggveifﬁﬁ;durrﬁg]thrs or a
subsequent step. Y and Z can be added oto0 al SHEﬁﬁ ﬁ@ﬁLHyiapproprrate
reaction to provide Rlerr]. For exanple, t HiLs__st §=Pncl udp treat ment

w t h hydroxyl am ne under basic conditions to give a conpound of fornula
1(C). Zd# nil, p gping meistyron an @XQ SEANR substitpest aadicbpterggycliatiaghet er ocyclic ring
it is understoqgffat the skilled artisan may choose to prepare Y before
after or concurrent wth the preparaLl on of: the heterocyclic ring.

clarity, the WThigstrghye ajso mm§M?'WW@h5‘?ﬁm%é‘)WaY and
Z may be phaxstaitically-atdepalildaly @ bidhydevlyzati é3tat, amidé, br imbdethefeofrpounds where X is
ni trogen, .t he ferred method for the manipulation of Rerr] is shown. In
t he schen@%@ﬂ-@é&%ﬂ@ any acceptable |eaving group, and B is a bl ocking
group as above Thbpiroxsmizrcompamiid of Fdmula () ehre be eriparsingingn vadetp @i ipmediures.

bl ocki ng %E&%’schMmt%ﬁu&fﬁ n}gsan w || recognize that the choice of

bl ocki ng group 1s w of the artisan working in organic
chenmi st r y FREPARATION OFITHEEMORETRHC i s not required, but preferred. . WO

ggr?ggé; /14551 For the manipulatio.n of Yitis urnderstood that the _sfu'lled artisan ma.y 1c&oose to prepare Y
[err] Fhoremieranpersuresshivith the prepastian pfith heterpeyclieringe Fax daeipe eV prdrfgmeieke
pref er r ed agBibl$hewn Bélow.| Méte ah BRS i Qiid wﬂaﬁ&omm 2 the teBiBipaRidB R fsknkia 1) 29!

| aborat i f the het cl t that fhe skilled
ar 1 San rEGPTOHBET § STPUBRe § P vea G ACOTAL PBRR PR

preparation of the heterocyclic ring. For

O H : o I'\r : o . Ar
N _ N ' &
/ 3 —_—b- B _ 3 — R1O\N)k( \>
(A) _ (8)
SCHEME |

Where R is a derivatizable group or can be manipulated or substituted, such compounds are
known or are prepared by known methods. "(A) is converted to its analogous sultamester and R is
manipulated to .give (B) during this or a subsequent step. Y and Z can be added or altered, foliowed by
appropriate reaction to provide Ry. For example, this step may include treatment with hydroxyl amine
under basic conditions to give a compound of formula I (C). '

For the preparation and elaboration of the heterocyclic ring it is understood that the skilled artisan
may choose to prepare Y before, after or concurrent with the preparation of the heterocyclic ring. For
clarity, the W. Y, and Z moiety are not shown below. More than one W, Y and Z may be present in the
'comj)ounds of formula (). For compounds where X is nitrogen, the preferred method for the manipulation
of Rs is shown. In mé scheme below, L is any aéceptahle leaving group, and B is a Blocking group as
above, Boc is an eﬁ:ample of a preferred, and art recog;ﬁzed blocking group. The skilled artisan will
recognize that the choice of blocking group is within the skill of the artisan working in organic chemistry.
Thus the choice of Boc is not required, but preferred. '

—_—
‘This Sheet H;
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clarity, the Y, and Z noiety are not shown bel ow. Nbre th Y and
Z may be pMéd \é/g{?“# t he. conpounds of fornula (1). PETRISGdss1

[err] Anot her acceptabl e strategy for naking the i nvention havi ng X
as sulfur includes the follow ng schene. ! he method allows for formation -of
t he sul tamester and subsequent reaction with a bifunctional noiety.
Preferably the OH described in the schene belowis a primary hydroxyl.
Closure of the ring Qsas standard net hods. Funct@naArl zatlon and

el aboration of thg e pr@&ggds agumrl be
[err] wo 98/ 0882 — ‘—'——_*
PCT/ US97/ 14551 N=(n 12

Wiere X is sulfur, furtther el aboration of the heter C|IC ring can be
acconpl i shed after tohe ring has been or d. For exarrpl e, OXI dation of the

ring sul fur atom usigng known net hods any rovide the corr ﬂndl ng
sul foxi des and sul g E>s showh—= g — RO
1
N=(n N—n.. Re Ny=(n
H )
SCHEME I1

For compounds containing a sulfur in the heterocyclic ring the preferred methods of ring formation are -
shown. For the preparation and elaboration of the heterocyclic ring it is understood that the skilled artisan
may choose to prepare Y before, after or concurrent with the preparation of the heterocyclic ring. Foi'
clarity, the W, Y, and Z moiety are not shown below. More than one W, Y and Z may be present in the

-compounds of formula (I).
. o n

m |
7Yt . N —— e N
REERPN P

s=(

9 A o Ar
B _ _ RO

)k(s:(}n | . ‘z:u\(&} n

S
SCHEME IIf

Another acceptable strategy for making the invention having X as sulfur includes the following
scheme. The method allows for formation of the sultamester and subsequent reaction with a bifunctional
moiety. Preferably the OH described in the scheme below is a primary hydroxyl. Closure of the ring uses
standard methods. Functionalization and elaboration of the molecule proceeds as described above.

° . e A.r
Ho’“\[""’ - —— BJ\(NH o
SH o s oH
(o) 3’ o) /'\r o o] A‘r
]

' SCHEME IV
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ferr] 0 For conpounds cont ai ni ng
an oxygeﬁWDﬁ&ﬂﬁB7heterocycl|c ring the preferred nethods OPCT/USY/$4551mat i on
are shown. A bifunctional noiety, for exanple a hal o hydroxy species is
reacted with an aziridine as shown bel ow. The halo noiety serves as a

| eavi ng group, useful in the ring closu®e reactions. Upon formation of the
ring, elaboration of the invention proceeds as descri bed above.

[ err] PREPARAT - T ETY | O course the skilled artisan
will recogni ze{vgf\lfég: ‘%i"ﬁ%’n@u ﬁbﬁ’%‘&%?@hﬁlﬁm%"b?%? baaceomplished afictihe g
usef ul mhatebamrﬁrapdirlaﬁ-lemmfoﬂdaeax df teaig alifuy ftom GlinkSmowr MétRdds 0fh pRBAdRQEES ar e
provi ded for t &g ﬁ?ﬁ ere Zis a ketal or thioketal the
conpoundsmﬂfs"?'hg'gsﬁ\?é a&ﬂ "WBVSBS ?)‘Ynepar ed froma conpound having a :
carbonyl in the ring. Such conpounds are prepared by known nethods, and
many of such conpounds are Pnoth or commercial ly @vah}able Thus the
skilled artisan wll aphe hat a hydrome N~ | M no, al koxy, oxo
or any other group that nipurarea—tnt o ¥ chrbdnyl conmpound. The'
order of el aborating the kétals—Fﬁerr] or the suttahgs jr may be changed.
A preferred nethod of naklng t he spiro conpounds of ghe invention is via a-
car bonyl conpound, using protectln rou " technol ogy known in the art,
such as a thioketal or ketal, and t ¥ Ketals, acetals and the i ke

are pr epaFoe confpo@ids eaatdmrgwh ofygeRin uﬁdﬁtehyyc[mﬁﬂgqsﬁréfaﬁmmsus foP@ngbrmaticalard

ol dat § orSP ok REREHAR Tt F otpble e (BN R P AP PR RS Eishoy

function ahelowy The halo moiety fervesiasi adé¢aying groum mpfulmahc ripgclosor repetivas. Aped farmatien 66 i | ar

f ashi on, e. WD 98/ 08827

PCT/ USO7/ e %&U&x&ﬂﬂf%%&tﬂﬂ prkél@ds%?%afa%@é | 13
In the abovefs enes err S or alkylthio,
correspondiggkhydroxy Olg oI conp&hn s are derived frd@h eﬂﬁlnal

conpounds by using a standard deal kyl ati npoPreeCadure (Bhatt, ®g~gh,

"C eavage of Ethers", Synthesis 1983, pp. 249-281). These steps
may be varied to incrkase yield of de éﬁ product. The AFed artisan
will also ———= g~ ———= 5 ~> —— ROy ~>
0—()a . o=l o-()n
SCHEME VI

'PREPARATION OF THE Z MOIETY

Of course the skilled artisan will recogmze that schemes applicable to the preparation of Y may
be useful in the preparation of Z as noted above. Other preferred methods are provided for the reader.

Where Z is a ketal or thioketal the compounds of the invention may be prepared from a
compound having a carbonyl in the ring. Such compounds are prepared by known methods, and many of
such compounds are known or commercially available. Thus the skilled artman will appreciate that a
hydroxy, amino, iniino, alkoxy, oxo or any other group that may be manipulated into a carbonyl
compound. The ordu' of elaborating the ketal, Rj orthe sultamester may be changed. '

A preferred method of making the spn‘o compounds of the invention is via a carbonyl compound,
using "protecting group” technology known in the art, such as a thioketal or ketal, and the like. Ketals,
acetals and the like are fmpared from carbonyl compounds by methods known in the art. Such carbonyl
compounds can be made of cyclic hydroxy alkylene amines via oxidation to a ketone, or of lactams, which
provide for 2-amino spiro functionality. | -

A variety of compounds can be generated in a sm:lar fashion, using the gundance of the scheme
above.
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recogni ze th%!é ,9us choice of reactants, solvents, and tenpRfAtdds/Rsssis
an i npor t-ant in successful synt heS| s. Wiile the determ nation of .

opti mal - condi ti ons, etc is routine, it will be understood that to nmake a
variety of corrpounds can be generated in a symlar fashion, using the
gui dance of the schene above. : The starting materials used in

preparing the corrpounds of the invention are known, made by known nethods,
or are conmerci al |l YInQN@hﬂoachﬁelﬂe% Fhedd R isl ilﬁ)xﬂfv Qlkjylﬂnﬁo, the corresponding | rdrb%y or thiol
recogni zed that the skilled artls?ﬂ,lnt 3 .of or |ccemstr Cm
readi |y carry sompoundsassdezives fraghhp fipal cpmppunds yé‘?‘ﬁ%?\?‘i“ P?ﬂ%g art, et
fﬁrt hErI f“ (rjeCtdl OTleataf@df Bifers” @mgg_s_;s,msz pRI28%D81).t he scope and pract i cg of
the skilled artisan,to carr I .0NS eeln ut.

ki | v 8?111%¥ &‘?o WE@QL g3 gsdesfred cF ‘ggtn. i S

not, limted to, re ony oun err cor
al cohol s, oxi dedogmts:hojudtcpds sbo;cb $f aeaciants; golvanispand temperatirésois 99 unpomtcomponem in

substitutions, bot tﬁﬂﬁ TH I L. t her. t.
esterificati on s %ﬁ’a&" pon| il cgkﬂ I on an #ﬁ%t%?%g@oﬁ {l@&&#;&? d‘g@% understood
mani pul ati ons thet ¢ waks @YYyl of Fompaundssan| be mfste%imhsméﬂr faghipw; lwsing\the guidange of the
Organi ¢ Chem Hhehtdii ey), Carey and Sundberg, Advanced Organic Chemistry
(Vol . 2) and Keeting, Heterocyclic Chemstry (all 17 vol unes).

The skilled arti sarihpistitin gatsripls usad iy prERaripg:the sempopnds of, the ipvention ars kaowg mage by

~carried out "‘hﬁgw:ﬁhaﬁ{ds,oﬁ&@ﬁ&ﬂn%ll&h%nﬁﬂemskﬂﬁgﬂiterﬁi otected in the
nol ecul e, thus avoi ding a de5| rglbeée Si de reachj ons, a d/or | ncr&am 0 e

the yield of the re‘é&‘t'F‘ES’ﬁ“ e, Filied prtisan iy the, 315 of Greagie;
groups to accGgRdardhaniputations bﬂagmdpgmé withow further direasiont tlahis mndeﬂ;wnlwthe scope

reactions. Thes reac?féges%lﬁée fo nd in ts@ Feé&}c')' rﬂewch?J u:ﬁ-Lﬁ&h‘ﬂﬁ'tLJto

within the sc
mani pul at i ons redtiobof taphomyl communmmpirmmd!nz}'e@t?b- Omﬂeef lr!ﬁg”‘!!? andghe like,

O gani ¢ Synt NeghiSionOhrof@it sibsrin nma&&%pmeﬂd Acleophifi, teu.&q-cm.@ lekeghifizatibh lafit

reactive side %al ng are gref erab bl ocked revent undesired sjide

reactions. saponificationy prd bhbbuﬁ’ﬂ’g’l’!ﬁ of Wé”l'?ﬁ?@ﬂ 093, angdiscyssedin é'ﬂ'é’“YS'r“’fﬁ)?“éh as

chiral cent Fr ?darﬁﬁ Advan&a .ccmamd (Wik§), ey mlsynm@pmwh fg@t cmhsgxl (Vol.
i somer, inclu |n% ?las reoner .and. e oper,. over another, for exanple
by chiral star® M—M‘} ET“‘é'(')"f)\/ents or may prepare both

stereoi somers or boime skijddi aniskn willsreautly spprecia®|thati anem@mmﬂmt when other
enant i oners atfuncR ma%ﬁe%rm’ §mm:t§& Hr:l?a) moléhﬂctﬁns abﬁd?é)m?%mmsm Hﬂﬁlons and/or

i nvention may exis Hg% racem tures, optical i soners,
i ncl udi ng di agecesasiegthy Yield piithe reaesion: |Qfiva the sklkhd agmtwesmmzwsn‘éa%wfhaﬁ%

usi ng known neARQLE yiefild GF10%90id MeullesiPedl rbations. N Thedé reaciibris QBRI iR B2 Yitcrddde irdeare

ik I dd t ti
i Incfaudl ng di as“!‘@f“"g%%‘g'?“l‘g’:ﬁgcn%amf ?FH&S scogigl éﬁ“&?ﬁ éSfQ%fggﬁWaﬁ‘ﬁ\'}ﬂmP’a%%{%
properties ovepr éxaple i el Gredia) Prowiing Giowe lio Orgianic Siihesis.aiOficogrse| amino acids used as

cont ompl ai e EHPE BAERAIA s s fepd a® b ek it sig eactions

PCT/ US97/ 14551 The compounds of the invention may have one or more chiral centers. As a result] gne may
i ncludi ng dia a;fgrgp}.m RAome ElcRd &aﬁ&&h@ﬂn&%ﬁ&mél&b&hﬁdﬁe& a&rlexampxe
free of the ot%%er ar |50P8§ed and cl al?r% ] as wel Met hods . of use

Met al | opr ot eadwshiralstating sraterials. Fatalyss 96 RIVeBS P, P’?H‘l"p"o?p'( stergpisomess o bofly oRth
' tlhe extracel | y h oftlers TRdIiding, d,mmdmaﬁaentoheqek&uﬁuamwmt Bhﬁszhamillponnds of
- glycoproteins. These proteins an copr ot ei ns_play .an i ole in
MR ntaini ng t Kb ysption may exist as racem gﬂ%‘@"&nﬂ”‘%‘éﬁfﬁﬂ‘%ﬁ W‘ﬁ"@@h‘ﬁ"& ” efreme

| nhi bitors of emxahdrgniq&&aﬁaﬁerﬁaﬁy b8 GEpakatadNusing b grettibdse asle sis chice aalts, ehiral
‘least in part, breﬁkdodg@ﬂgl such proteins. It is known that MPs are

“intimately i nVF renodeling. As .a result of this activity they -
 have been said to tie addivionyie isi recopmizey thakk enpropticakisemer,Ghohiding disstereemer andbenantiomer, or

stereoisomer may have favorable properties over the other. Thus when dxsclosxng and claiming the

invention, when one racemic mixture is dxsclosed. it is clearly contemplated that both optical isomers,
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breakdown of tissues; including degenerative diseases, such as arthritis,
mul tiple sW@98/a837 and t he li-ke; metastasis or nobility RET/USEE4EN in

t he body: e the renodeling of tissues, including fibrotic disease,

scarring, benign hyperpiasia, and the |ike. The conpounds of the present

i nvention treat disorders, diseases and/ &4 unwanted conditions which are
characterized by unwanted or elevated activity by that class of proteases.
For exanpl e the conpounds can be used to inhibit proteases which * destroy
struct ural sudingidiagtereqmess and pnantiomess.r siereqispmers substagtialiy free oGt ether pegisliseipseq andn d
structure) claimedakwélerfere in inter/intracellular signaling, including those
I nplicated _in cytokine up-regulation, and/or cyt oki ne processing and/ or
i nfl amrat i 6¥5 degradation and ot her nal adies [Mhler KM et al

VeGachan ¢ (199“’7‘“"’“%‘“*’”“"?9“ o0 g B ooy (p i e
ehan et . Nat ur and/or facilitate
processes %‘@"%Wﬂ&ﬁ p[“ﬁén s’ﬂgfl‘é'ﬁ‘i"% Sn N RISFR a“"ﬁg’@"é%{?ﬁﬁ

t he processainpoftant rolemmmtnmmrsat,lslum staggrq‘aed sablility ofrissperinaliecbotiyh € Inhibitars of

As used herg r e i "ol S ope
that invol ves Jﬁ%& “gir %S‘%E%% %s?‘f'eﬁl%ﬂwﬁé‘[ |%ﬁgv33°|?§§ﬁpm&ﬁs' L
mani f est at iisdmows m:mmmlmvomémM¢ femp#lmme%blmuwthisdﬂiﬁmauelbmdi ng
to the di sg;lglﬁ,rbuafveg,m gm%mn kitfer @di:sorder. This "invol verent” -of the

MP i ncl udes; The unwanted or el evat ed MP activity as a "cause" of the
di sorder of* bbreakdeymcef tisassinchiding deasperative diseasesntsuety asiapthritiscmeltiple golerpsis sad dheat ed
genetical ly, e me&&ggbgﬂomgyofm‘ymyy trauma, bi onechani cal

causes, i fes obesj t some_ot.he The s part of
BN s S NI M Yl T - T R X
di sease or The conthoads dfthe pesenEineutiohirtedt disorders, dissased anﬂlhanmedamﬁdommch are

o vt o ¢« Mokl Ghle o SRR, U ot bR, roflen e UEL STl L' ©
di sorder, ‘beusgite inhihikpneteaseswhick| evat ed MP activity is part of the

+ bi ochem cal. Ofiestdy! stritni?dl ﬁg%éﬂ}ﬁémixﬁ%ﬁm%suembﬂﬁﬂn%ﬂém the disease
or disorder. In thIS res E I.nhibition of the MP activity |nterrupts the
Fb*ag

cascade, * uistfers fnigter sigiqling, jncluding. those implicated in cygking yp-rseuiator. gad/ tany
MPs are not diysdkink Piocasing @it joftiniiation hissué déghudation diyd other inalddies! fividhldt Kby et | on

of PS_expr esgad. Lih NGk OSoh! BSUES AR % S/ hlle SRTRbL $558 MIlIGah bRSUSE:

For exanpl e,
PCT/ US97/ 1455 ature 370 (1994) 558-561}, and/or : 15

di stributign r %Kﬁi n
tlhz J|0| ztlsQ |%‘H%?$%%ﬁem%%ﬁ&%dhstr%| oﬂmegfn ta %mprot eases foulnd

in other tisstuen mapyation, ogy fentifieationandghediknt j al for activity or efficacy,
certa } n di :v; or ]gie A3 a.&ra&.tﬂ%ab*%: RhRd bikdddrest " MPRISR dieuRds otlzehﬁrt] uasweéqnwa;md
specific MPs found in the affected tjssues or. regions . of. t 0 0
exanpl e, a“COHPEEME gty i ‘E‘ﬁ? ‘éﬂ’&?fb‘%“ﬁé’ﬁf gor fisordert in fhe %V?"ﬂ%m“dr
i nhi bi ti onlehdiiig @ theidishrder) 6t ab Msyimp@dm)ofthe tisordee. This "iivoindieat pf thsMP ihaied; be

preferred fornierm?hat L b Qlvaddl ﬁﬁa&g vity 8%“’@&;@’%@&:& Ialﬂ&ﬁé?t&%folog&gpﬁmw' ch

are 1 ess speci on, certaln brtor
bi‘oavai | abl e whetheethe adtivity wsmdtmwy.mwmm&y Beimmupitycivaume, biomephanictd o

i nhi bitor, E""L’lﬂg"gﬁl[%ﬂ’&y' ¥r by Soiire dafepdugbove provides for specific

t r eat nent of i sease or unwant ed condition._For exanpl e,

conpounds &f T'MMP P RABY A tsrpbeeayable manifestation of the|dispase prisopsier, oThat, jscthe H‘P%"t‘ﬁe
cegt ral dner \éomg‘orﬁyﬁhﬁa}mmuﬂeﬁﬁﬁp%ﬁﬁﬁdﬁsé&lmpbawgﬁbemdcﬁnmmm upvinedt s
medi ated through MPs_fo ecifica sj.de the cept nervo

syst em ore %“@ Wﬁ%ﬂ‘q“@ Wsrdispases MEsDgs '\%‘Fe‘@f %Ml\/ﬁﬁ?n 1 5F P% s°'(9fr’
certain MPei SThe dnivasiled dielevitéd MP adtiviyhia part bf mahochem:cﬂhatelmheéashadeﬂqwmpusl @t e
assay. condi ti ops. G DGadk O Heder” 1“]1 resphef i gofﬁ?%'aétkv?@b%u&?ﬁx@)@mﬁé e

known
and thus controls the disease.

Advantageously, many MPs are not distributed evenly throughout the body.  Thus the

distribution of MPs expressed in various tissues are often specific to those tissues. For example, the
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for stronelysi.n and col | agenase. For exanple, U S. Pat. No. 4,7 7
ref erences t NEOP#H82Hure of Cawston, et al., -Anal Bi ochem (19%.%’"%?7”4551-'
99: 340- 345. The use of a synthetic substrate in an assay i-s described by
Weingarten, H, et al., Biochem Bionhy Res Comm (1984) 139:1184-1187. Any
standard nethod for analyzing the breakdow? of structual proteins by MPs
can, of course, be used. The ability of conpounds of the invention to

i nhi bi t rretallo 1 e ctivity c est dlnth ssays
found in the “ng'?'é?tsd?m%"%'?mv sy'm la"la%dns ‘?eﬁbé“%d%f”h F'ss 2 'falf'fg
enzynmes can bdistibutidn bﬁnwnﬁmmm ﬂwd in other kissheésn Fhuschough tu;! es;éntxalh‘er aclirmy ot efﬁncy,

COTDOUTS i Ry O S S T ey

tissue breakdown can ory
ef fect of t hetissusypousgiors of thebpdy. iFarexample s combaund whiphodispiays o highen degrag\o€ affinity-and

aré al so usef iahiblBn fof squm Réind f%hd Pinks R, rmoﬂ&ﬁgsi%ad BY préfefrld Br flamhedbe dise

net al | oprot ease actlvit S I hvention are also
useful for th@%%ﬁ?ﬂ%ﬂ%%ﬂ@??h&ﬁ?ﬁﬁ? They are adni ni stered |n

o e 11 e g i ¢
_desire. i s, i mediately are o, the | artisan at preferre
routes of adribfiFigys ey ??/'Vﬂa'.ﬁ) > Je el iy gﬁ‘é"bﬁqe?éﬁfs@‘g‘gélf% spreifi d"‘l"f‘ﬁ'éf’gﬁ?
andI tge dgs agdisdrdef, Wmﬁﬂrﬁﬁﬁb&&wmﬁvﬁ d‘ompouagsaarmmwzeadﬁwy ﬁitlie&tahiﬂt? to
|ncueamn|st 0 nt er al t

ki e art1 Soueqs s P tejontetyols e T ool e el s HOHRES e St
MP i nhi bi t or ﬂtmdﬂﬂ?gfoﬂﬂspdnécﬂ&bﬂadﬂ&m@nﬁmmw di sorders. For exarrpl e,

It mmy be_advant a0Rgus e e Bl %Wﬁ%}&%ﬂwﬁ%%&&ﬁ@ﬁoﬁﬁfw

t he di sease or con 'On As In area surgical trauma

angi opl ast y) , inghatfeldf Appronsiste pssayseonditiong ganche fwﬂ in theolitgrature; §mclﬁa4"ywaxswe= known
s][ﬂ m} tfor steRfeRMA ena mageﬁmdw rw?.me, bp@@a% NGO, vagsi\/?e?m&a&hftam&a@s
0 e inven |on are use u event.i rost hesi s | gosenin i s
known in the &% omgp@tsﬁé’é&g‘f obRecie of a syetin ¢ n BRSNS/
result in f urdeb@.bemrmmgamm u., dhqumo lil'dlalsweﬁhyfsaﬁdard
r epl acenent of L0S ncI es tho u as i nt

bl aconont s T ek o i USSdats of e Sura g s B, ol b, e st of
PCT/ US97/ 1455=bmpounds of the invention to mhiblt metalloprotease activity can, of course, be tested in the assays fpund

repl acenent )y, ey g&admp Ovakibond &me&ﬂqw&ﬁﬂqﬂgﬁio%ﬁ%nqﬁ% el @&ﬂm confirm the

prost hesi s secure e I'TB.XI | a and man MPs are al so

active in rerphidifingngtivity of the pysotionciPmpeuRis or SPds LXRCES Wichocpniig) the rapgs of enzymes
congestlve h?ﬁbhoﬁmﬂtﬁ&@&dﬂhhﬁwswﬁeen suggest ed ]Ehat one of the reasons
angi opl ast as a higher expect e term re rat recl gsu
ovglr ltol rre)yl s thatAﬁ\ﬂ%eﬁ‘H F’Q"ﬁ‘@b‘ﬁ& %‘&’P?‘é&“ﬁ’f’“’lﬂ%gée‘*’%@ﬁ‘%% &ﬁ‘(' ﬁgéﬁ’t o
what may be m\enmlatemsdubﬁxl inlweating dhy falipwini disardeysbytvimut bftheiranetatioproteasesctivigne  of
the vessel  Thus Ifgibalondil oPhis iy t@mmmﬁhﬂ? %}@gﬁ&@& Bediient hél i

car di onyopat hy, conges Reart ure SI's aque rupture,
reper f usi on mgﬂ!!l!%mdlﬂsme\fw&w skiliedcartisan @mfwuepﬂwwmwnﬂmayolwm@é”m Itis

angi opl asty rigmk&REY agpahtto uﬁqmwuea@wmm:@wmﬁmmmms umeses

of any ot her treatrrent or nmay bgé treatment i

care, MPs ar &lisessppite being ursted, H'é” OFfy chgsen: Ffff‘ﬂb‘fl&’i"“’&' S¥smic ‘45@"‘5“‘““
result, the rmbmmnmlyﬁppmmr eat ment of skin conditions .

i ncl udi ng but not limted t W £ ation an event i on d
repair of ultravi V™ é@ﬁeﬂ ??B"ﬁ""gtﬁt aedé"fn?é Fl"g%'f' 8 M
prophyl act i c ishitdat disedy ®r the nm tb-eirmyednsomsrsprﬁos iexAmplgi aailayrh:mdflwgm ns
are obvi ous =y dsle) :gsqle;g nt
to prevent uI‘F‘Qaw o@m anmage ‘%ﬁﬁ?@ﬁgk‘%&‘g&?@?‘%% osurzﬂ%‘gu{)t; ev e
or mininize [Wounaegsangioplastil piffectpdbyserting op burn (erEs tpical to ted in skin
disorders and  diRgasSHe ;eﬁloaé:ﬂgl of BonB BVRIVEPNIPS, kit SoiRPovhRAF theSivéhion' 4O Beful in

abnormal turnover, which includes
preventmg 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



met al | oprotease activity, such as epidernolysis bul | osa, . psori asis,

- scl er oderwa ososs2Aat opi ¢ dermatitis. The conpounds of the i npeMUSoM48sIe al so
useful for treating the consequences. of "normal" injury to the skin "

i ncluding scarring or "contraction"” of tissue, for exanple, follow ng
burns.. MP inhibition is also useful in isurgical procedures involving the
skin for prevention of scarring, and pronotion of normal tissue growh
including in such applications as linb reattachnment and refractory surgery
(whet her  tsplatements), dgntal prasthesisp inpluding dentures, brifiges antictirasthesis setuPsl tathe nasili@sndlr t 0
di-sorder syl Vi ng irregul ar renodeling of other tissues, such as bone,
for exanple, in otosclerosis and/or osteopor05|s or for speC|f|c or gans,

such as in | ivMPs¥F aisgesiyedn emodsiingofsbs cardioyasgularisystems(@r exgmple] in congestive heat eas es

such as nallirk)D16has Bdef kspgésted thiPsne BRIhe PsondRicpRAy hdd athiifier than Rtked IoﬂPQﬁ‘lll' ng
of blood prain barrier and ’85'@&@ n, sheat hs of nervous tissue. Th us

regul at i nGRreferlofurs overim agtivity, is ot desiped or s sleyqted in response to what mey ng,
and lcon'éI rod ﬂetdgﬂzeﬁlbg?hdiioﬂjet aS"egury” toﬂgbasemeﬁ(tpieaibfa}: e 68 the ﬁsﬁpiﬁx&%ﬁhﬁ?ﬁa@

i nvol ved | nf ect | cl udi n one Vi r retinitis;
HIV. and R heohns s 35 i eutoriohat ongesie ! e, 3 PR ed | n

extra vasoiptuel nenewﬂlslmun,w'yem:mw clmmchbﬂgctivps)amnmeeehset Qngidpldsty Giseefiosd@nd t O

Si noo. npeeQinbE AT biveal ol B s et el e MR LR et

i nhi bitors of Enrféss-ecamm implicatsd in, the remadelisigr or T tumner! efslugeﬁts respl the

exanpl e iR cﬁ.veﬁmaﬁinﬁw& ataeddt of moﬁmm Iuaﬁaﬂemettﬂoaidnm ©f widkfe SRR M
into and throug he extracellular m_lieu of the ovum _inplantation of the

fertili zeﬁg‘ﬂ‘!}'aﬁ‘rﬁ%f’nWY"H“ﬂ?r"ééé?Pﬁ'r?é ultrgyioleh, indyeer skin dpmage. Such a treamma'aﬂm on

they are prbgh@laétio it of thatmieft befrelifichidioldgitalxhaifesiitibid GrebvisisOREP exaghple) thérat ur e

::%-tl)-;) rusg'g;jlil gl!;)a{l\{)e raXphed asa pre-exposur(e) %ea%nent to prevent ultraviolet. damage and/or during or aﬁeli?

Si nce MPsexpesereitqsévientar axihinize posteexpasirk dampae. dn yddxt@s,er’m implidted im skindisorders
processi nggof gieULOKLIRES 1§ Nbnonfill RS dfar 1t2hSH W witidver, which inciudes

anti-inflammtories, for use 1n di sease \rﬁere In ammtlon is preval ent

i ncl udi ngmewlhmmw sysh aspidgnmolysis bulloga, pqriasis, sglerpderma and popis dammatitis. Ibg it s,

pancr eat i ¢ompoundd ofhe inventidnt dreSaiso @&mh&&reeﬁngw @hﬂet,ehdéaef qbrﬁﬂmgury mﬂum{ oid
arthritis, ut and Reiter's i.s the

cause of pHdingseagingor ""°'E'ﬁé""‘1“rr?ﬁi’ﬁ’é‘"&‘gm%’emgﬂ‘%b‘{“fsr ﬁﬁle'agub'm’ 1% ki ne.
acti vi ty. sufgiglpracedupss wblvMEﬂmshnfur@wmngx ofiscdmringLidnd ipromoetien of inermathissie grasvila

useful tr ﬁ&'&ﬁrg su§l; Ip%fxgg%s as 1 attMﬁmElﬂ %3 l'e @ht’!ﬁﬁ:? aQerr ott &&%5 ng

di sorders 1 nc upus erythmatosi s, 05| |t|s and
aut oi mmune ker btﬂﬂdllmsl, NE@)H&M@ dippodezs; l@@lvew.fmlsr mwmwfms% sichpsy/

resul t i Noong¥dheimpRl inQfbscirosRlahtBér oStuperodis, B ¥or PESH .meh MR tivel BifrRosiViEnd

inhibitor_therapy is effective . as well, for.  exanp
aut oi muniretisdingdiseass imilprly "bt"B%‘F%’ such’as multiple “f‘FPsﬁdei f"é’hb‘ drvaied i ot i ¢
di seases ihegmhmeamgbm&dtbmt binfSer adne ngaumemawnermehuau MEhup g dlRtRg MP

di sease, chi ST ar: A acu respiratory distress
syndr ome ’("{es'g' é?'l‘*d ﬁég’i‘éﬁfne 'ﬁ‘ésptéivr es% gd“mgs"éh%'mﬁhere MPs are
inplicated in Mﬂeuunueﬁxomdtobbee-ammm mﬁnnm@m lincluding geytemegalevipusy {GMV] hese
- can be treah& gﬂ déuméi}h&r%éz&l@r exanple, they are effective as -

I té ant| dot

rattl e snake as anti- vessicants, in treating allergic

i nfl-ammat i on, MBpmaxaiseibs inyplyedip SR vascplarizatian;whers suToyading-Hssie pesds o be peoken

antlparasa&»nwneﬁna»umeﬁaéﬁeuﬁhﬁgﬂr&aﬁammgms For exarrple they are

thought to be useful in treatin eventinpg viral fecti oI udi ng
i nfecti on whi cHneROVIPY bregksdgwn the, ﬁ@f’ﬂ'ﬁé’ matgix, ﬁqs f@‘ﬂ""“‘gm’ﬁ(ﬂﬂ' '&'F of these

i'nfecti Ongnzynies it Gé tuséd, ashbiii icbritiob agehs,\Vfor ekatpld Nprévedtingl &Glation, in preventidd®
i nhibitors are al t hought to. be usef at i Al zhei di.sease,
“anmyotr Ophqeectﬁa 9.9 fs tF ¢ sperm %o and’ throtigh 'Be ex%racellﬂlar miih 'of the ovum, unnFantaéon df e
fertilized ovum and in preventing sperm maturation. :
In addition they are also contemplated to be useful in preventing or stopping premature labor and
delivery.



v
sclerosis (ALS) nmuscul ar dystrophy, conplications resulting from or
arising out VIO W8St o5, especially those involving | oss of tl%‘gﬂgs’r”l“'ss1 _
viability, coagul ation, Gaft vs. Host di sease, |eukem a,- cachexi a, - ,
anorexi.a, proteinuria, and perhaps regul ati on of hair grow h. For
some di seases, conditions or disorders MP *hhibition is contenplated to be
a preferred nethod of treatnent. Such di seases, conditions or disorders

i nclude, arthriti I, eoarthritis andrhe itoid arthrjtis

cancer (especi all 3“’%‘!’1&&5 \)'Bﬁl‘?‘ﬁ% in the inflammato WOF‘WWR&%W%?F° °"'°k‘2‘°s the
net ast asi s), compoumds ack slonddilsas(and-{irflainmbtbrjes Cor use di disdageewifthd innamnhm_ak isOfrevalent
corneal el nl At Bl P URAF ULk Cror Il D) coul] pl Tl SRR s,

(especially perro I'sease, and Qi ngi vl
preferred fonsthmn,nrralmdlﬂmmweeddtemaxdl\mmmaQMthsmdkmnet is (including

osteoarthritis an r . ar

sel ective for theqwre{l ﬁufxﬁ%@g&%slggé%ﬁ)ﬂﬁqsgmsf nteqgri nm%ﬁwf?%%% g’z‘i?t‘apsa.nd
Conpounds pr eytekineagtivityr RegwiationefMBs intregting such autpimmune disordess st a uséfuldrsamment strategy.
(especial |y ti& PPCHfBIdBanObe BhedCb ueétmgwmﬁe@rmwdﬁ amug%aama; Sahkflsthg

t hose conpounds t hat referentlal ly inhi el at1 naSes or. fype
col | agenases Spondylitis, and uoimEYnR) kerpiitis éﬂ“@!&‘?é‘!‘ sids ffests, of pytoimmunp E"&'°P>t feault in

treat nent of eﬁsﬁmsn 66 gty devditionsoh fiRdd Vy! MPsC Bdrd) B! inhibifof thefapyO B, effectivi adwell, for
corneal healin macul ar degener, Jue%r} and pterygiun) are those corrpounds
t hat mmmune- erapy-m C brosis.

PCT/ US97/ 14551 ln addition, other fibrotic diseases lend themselves to this type of therapy, including piinonary

broadly i nhi QJ t & {ns, %ﬂ n?n)a? %*stelr gﬁrpsﬁs acu eyresta?aogeoiguqersqe)? cﬂ’gme ?especxally the acute

adm ni stered y’as
Conpounds prmmﬂor but not limted.to, the treatnent of gum di sease

(especial |y peri ogagl3psUeSimpiiaed Biihk &H&%Mr&k&\vn%?ﬁssﬁ%%ﬁoé&%??&ﬂé%&%

preferentially inhibit collagenases. r’rgom tions:

‘conposi t i onsboReaed avith R inhibisers.c Ear, example, they are effectiyesas raple sake H‘Ffd““ﬂﬂq‘%éf ARt
amount of a Gﬁﬂ&ﬂb‘nﬂ tﬁ&uﬁodllgﬂgicanﬂdnhau&ﬂdepucemm and shbdk) - f addition, they are useful as

har maceuti cal | y- accept ab carr scussed abov nUMer ous
(FZ)II seases ar e™R '“t‘élgbé‘ WP&&‘FEP&H“W‘&%& B WA%ﬁg‘é ng% 'ﬂ’%ﬂt”b?’é%‘é"
activity. Tireeetiigndialidiéectionrincluding dnséction wbmtowbnﬂ@aasulhhl thiexpes, I"éodd n(eg.O ridhoviral
thriti t t | ar | f th
arthritis, S!ﬁ#‘}e?nd ?Heﬁm ﬁ%s’uﬁ%ﬂd"ggﬁtﬂﬁgr icularly o e cornea,

reaction to | I on,  per ontitrs an e |like. Thus, the conpounds of

the invention ar eMBdehibitorsiars alsochonght t9\be wsefubin seating Alzheimerisidissase amyoteaphic faggral

thi s unwant egiesis I(Ams)ymuscum dympwﬂ SompRAiOhs! relIting A P Aksing Bt ST UUbAED EsBechfly
f or mul at ed |nto[uﬁgarrraceut| al nposi tioons for use in tr at ment. or

prophyl axi s Besedtyalioe lasefitiswg H‘é"‘l“@t opglation. ﬁﬁgr"ﬁé@é‘lﬁ'ﬁ’%‘&l Epity RACheY gy norexia,
t echni ques ajraemﬁﬁchndsuﬁdpsﬁgumhﬁamdlmsed in Rem ngton's Pharmaceuti cal

Sci ences Mack Publi shing. Conpa East est ed tion A
"safe and effecti %sﬁ%gﬁfﬂ"s’o?“é %r"ﬁud?’g"dﬁ?" %éfﬁ'ﬁ& °°§' Rt 1. ''s
ef fective, twethodiof tyeatment tSubl digsnsss, condisionscr distrderssipelusie.arthrisis (inciuding steomﬂlmsamd
mammal subj egbumitdialaiits) W&Q«a& Yefly e preveliBiorelafed of ﬁﬁu.cao.ﬁﬁ aa&maa@y); ocular

irritation, or aIIerglc response), comensurate with a reasonabl e

~benefit/ri s kdisogders fesprrially carnal wirpration, lack o comesk hepling macylap degensrationrjgad RipngivT) ¢
"saf e and efdpa mhawmmywmwwmhm,vmy with such factors as the

Phe. durati on ot EmoNER “%E@%hroﬁmﬁ%n%%%@”%’émﬁﬁf ofing gpeceet
. and rheumatoid arthritis) are those compounds that are selective for the metalloproteases and the
disintegrin metalioproteases. |
Compounds preferred for, but not limited to, the treatment of cancer (especially the prevention or
arrest of tumor growth and metastasis) are those compounds that preferentially inhibit gelatinases or ty.pe
IV collagenases. : .
Compounds preferred for, but not limited to, the treatment of ocular disorders (especially comeal

ulceration, lack of corneal healing, macular degeneration, and pterygium) are those compounds that



the specific dosage formto be used, the carrier enployed, the solubility
of " t he: Forwwlgogst) conpound therein, and the dosage regi nenpdERISYRIISSOr t he
comnposi tion. In addition to the subj ect -conpound, the compositions.
of the subject invention contain a pharmaceutically-acceptable carrier. The
term "pharmaceuti cal | y-accept able carri ag8", as used herein, means one or
nore conpatible solid or liquid filler diluents or encapsulating subst ances
which are suitable for admnistration to a marmal. The term "conpati bl e",

as used hebreadly inhihit:metalioprateases Frefesablyohese eompeynds Headstinisered topicahly. gnoes REefeselll e of
bei ng conmgsR@legdrgi.t h the subject conpound, and with each other, in a
manner such that there IS no |nter ctlon t¥‘\/m ch woul d substantlally reduce
the phar maceut i €2PoRRds prefsesd ot byt et E'B'ﬁ‘bf?s % FORneRt Rl gYm discase (espsrially periodontal
Si tuat i onsdisek3,andgingivitis) arehtioye compsuptsaiide preferehitially inkib tistlagensdbs, cour se, be of
suffici entjf.é" hi.ﬁh purity and sufficiently lowtoxicity to render them
suitable f Istration to the amnal, preferably mammal being treated.
Sone exanpl es oThesohpisitios@ftheinventiocampd®r ve as phar naceuti cal | y- acceptabl e
carriers or co n £ | act ose, gl ucose and

sucr ose; starc@g sg‘:s'l’uc t%g"vggé'?\'ﬂs aar%c E“?“aﬂg‘n“ﬁ\s}%“@@/ 08827

PCT/ US97/ 14551 (b)aphannaceuncally-acceptable carrier. .

potato starch; Js#ll;sgf u'n%ﬁmg@wéta}ev 'GP “?"a'\:ﬁ &b,g;ﬁyﬂ:g hyl
cel l ul ose, et hyI ul ose met h ose ered tragacanth

mal t; gel & Mlopr?taase ;activify | dh‘éﬁ)ﬂ‘h‘%t“g““é’éﬁ‘ﬁ% agteqagtiuitis, Eheprpmtoith grthritisg ki i um
stearate; iffdnfaatién, Sitbradiing; pauﬁﬂ&lya&ﬂ Be Gddle‘i, reSdﬁSrh toaﬁfeaﬁﬁnwnoaunhns mateongeed
oil, sesa :{-Jtﬂ oliv *o corn oil t heopr onmg; ‘ﬁ oIs uch as
o oy ! ene T s comgoupte pf e imvEien ateopse i tRmmy it g fporopiindhs g M)
alginic amndramamthﬁtyflers such as the TWEENS; wetting agents, such sodi um
Y w1t e ko A b Y B0 BT il BBLED BB v

stabilizers; C O UaNt S PPl eServat 1 ves yT oge Se \Wat errersot on
saline; ar RMMMM# of thess spnditiops Standard Phﬂnnaceﬂlmefoemhﬂeeﬁed!ﬁlqws are used

phar maceutd,aak Mﬁ%%@%mﬂng&e SRR iMbciE Ablishg [omPany!i Haltod, B,

subj ect conpound i s basically y the way the conmpound is to be
adni ni st erlakgpt edition. I f the subject conpound is to be injected, the
preferred phar nacsag dnaatfkgtwaeﬁam"adrla@oaﬁni '(memmuﬁ iehh h.ﬁouupims's eﬁfsag&eca;l

I Lh, bl t o)
20l st eq "M trpaliopipiases afthE i} BE IR o R it 3 e Blenl ST o0 P
carriers faﬁfectsxstebmsc thchnvn lirzitation,i om allergik Udepossgl acamensuate heith acetﬂombbse
and its dej %f%kly %ﬁm mhtusftgfd ﬁﬁ'n‘i'anné%tcthlsc:ﬁ\teﬁﬁ&hm ?HJ gp%t:ﬁic VRO e PR | S,

synthetlc ol ginic acid hosphat e buffer sol utions,

enul si f i eragoupts O‘t%nP'D"@a‘M MEry ‘&HUS‘EW%%‘F\-‘F rtheo PagRisular copdition: peiag) weatedy ither o

for parentggsdal @&Lmnah 5 thé patief, the Qlirkiéh a&mkﬁnﬁe ﬂatm e¢ conélireit thepdps F any),
pyrrolidon et han

d se Prefer
phar maceut'Pe SPFfe o &B\‘ d° i’ﬁr‘fsf‘g the (CATiE, @ e)f/"l HWSS%“BP%QF &5 Eympla O
adm ni st r adompésund QRAGI, hsemeasugaagmeamuad Bﬂ% bompositight of t he total

> e :
ro0 dedt | unite der B p8OMRER bR e LbeBeahd 30 e ol Sl A
conposi t i rharmicentigaliy- mblmmoﬂhm riphasmacewienliyraccetable MP’&“’H yerein,
conpound th@hs dné oﬁﬁ’dr& &%ﬁwﬁ&ﬁn@& rﬁl]lmi Riler e orteﬁcaﬁsuﬁfﬂ{h%smn&& @higf #bduitabreanmal .

subject, in a single dose, according to _good nedical practice. These
conposi t | Jﬁsadpmoamwewaﬂﬁwom ﬂs%hm merfaﬂahteswfﬂamamﬁmlooo
g, nore Wo%&rtﬁbh& dapaBI® GTtbRif cdrfmiifled @it B8 ubjéed Conifgundiraidewity @Eteoiids) i af rom

about 10 0 about . 30Q ng, of. a
conposi ti gﬂ?"ﬁf“‘?‘ﬂf‘% Fﬁmwmﬁﬁﬁéwwﬁﬂ‘ﬁ?zﬁ'&?&ﬁ? ?‘E:PWWS‘# ngmy of
sui tabl e (thexompositioh ukder draiharg iselsituatians.t PHarmatanficaligrhcceptabisahrriers must,af caurse, be of
par ent er al su c{pm[}l hsxéhr ;?utri'tyognd s%%gll 0§ Mc?tp t& pe‘laider them suitable for administration to the
aminal, preferably mamm_al 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 com starch and



/

parti.cul ar route of admnistration desired, a variety of

pharmaceut i c\HQ 98/088%pt abl e carriers well- known in the art mafCHUSHE4SSL
These include solid or liquid fillers, diluents, hydrotropes, surface-
active agents, and encapsul ati ng substances. q)tional

phar maceutical | y-active materials may be i &l uded, which do not
substantially interfere wwth the inhibitory activity of the Formula (1)
conpound. The anount of .carrjer e Io e n ¢gonjunction with the Fornula

(1) conpound PP@WSHh; gfepst a'E‘b“‘d’FB‘()‘ q‘pﬁ‘éﬁ‘t“f"&&ﬂ‘ boxymsthyt ftuigse, FFhX‘éF““&F’vPB’r
adm ni strat i Giethye telluldset pd\@d‘c&d&fagéchﬁl Em:rrg&mm( h)c eaimﬁwtdms S| GRS a@dd dnd
corrpOS|t|ons for makl {forms U i’l F ne &I %

i nvention ar ém’&’é?WFB" Ivfﬁﬂa e éﬁ%‘é’g’t O%PHIE Pé)éfsé'f"éﬂ‘l ive
ref erence heroflj ¢om dhbd'draﬂ dPltlaobrm polyais sucﬁ?hapxbgﬂae @lyan.cglycinﬁhe( $3ebHsE imartnitol, and
?&?8%97??%%2?’*""3'% %Pybol Lilg%ﬂce Lcr@ lﬁglf e%s, ‘such as the T“)QQNg gtmg agents, such sodﬂgt lauryl
Phar maceut i c ahlfaRo Selgang-agents;: flavating- ngents;] GBleting ageuks,Asieblizers;| aitioxidantst ipreservatives;
Phar maceuti c d In addition to the
subj ect com%@%ﬁﬁﬁ&nﬁg‘?ﬂ%n?hgﬁmgﬁéggU%Js‘eh(’:ttonT nventi on contain a

phar maceut i cal I y- Jhe ehvicgof @ Phagmpcetically-peceptable parries tojbesechintcpmivniction. withcthe subjstte

carrier”, as cbhﬁ&dnmsﬁicmyaee.ﬁmamemymosp&mmmhﬁmfs&tdad or liquid
filler d| | uent s or encapsu atllg.g sug?t ances which are suitable for

admi ni stration t o IGthesbies) compe YRR the Prefefred phapmaceuticaliy-accepipble camigr is

used her ei n, si#ia Physidicgical sAkine Wil VA BbrRpatible buspending¥em] thé 1 ofWRICIE s Béth QAdjedted
bei ng comm n?“n'i? \?/Ith the subj ect conpound, and with each other, in a

manner such flere is no | nteraction which woul d substantially reduce
t he phar maceut i calla @ﬁﬂwdmwhaﬁnatmca@mmpﬁablb osarrigrsd @r  systemitaadmigistgation include
situations. E\%ﬁﬁ”ﬁﬁ%ﬁﬁs' Eéhhto p&eﬁb&:ﬁré? fi:faru' SE1in ¥l rcaldfun éeveggﬁm@fons,

sufficiently hpurlm{ suf I cl ent ow toxlcity to render
sui t abl e f or syidhetie ol rrelyolsn algigic 3sid, amsn%aw biffes fsalutions elsifiers. isatpaie) salingaindd.

Some exanpl esyzeéen&wastaaaceﬁf&m Ediriéreifor %%M&aﬁﬂnﬂhﬁfaﬂﬁ?ﬂﬂhﬁ&ﬁb+ﬂerﬁ%ﬁﬂ&t ahyie
carriers or corrponents t hereof are Sugi such as | act ose ucose and

sucrose: st aPleMePpymelidoge, sthangly and sesame. pil- Prafepablya the Pg‘l’ﬁ?ﬁ?ﬂ“"@é‘l‘?‘ﬁ?‘b@% %ﬂ Bt s

derivatives, campokitias B0 gareaiterabidninistradn) \domprides ut 2R3 abair (99% Welvkightosfothe amal
met hyl cell ulgns%smgomdered tragacanth; malt; gelatin; talc; solid

| ubricants, lch a8 stearic acid and magnesi um st-ear at e; calciumsulfate;
veget abl e oi I s, si!'hhcmop\eamqf tii$ [nyension arsraseferdblyiprovidse immunit drisage fofm.y As gted

corn oil andh&e.t. Phunke taeapé %ﬁv .sa%msa‘oa%th.@ﬁva&xe.w&m%gwmm 8¢ YEdimbiae.
sorbitol, nmannitol, pol yet hyl enge Inic acid;, enulsifiers,

such as the ﬁ*t/\emsunmtttw ﬂﬁaﬁgaﬁeémmsgwnéea F"BH‘F'I- BRgfegablysmammal subjecs, ip a single
agents; I | avadsk,@cordifg) tofsgooa ih"e‘]ll?ﬂ ipFigticR ?‘h&ﬁ,coﬁﬁéhlohi ﬁf@nmhuﬂw?fc 5mg
preservative rogen-fr wat er ot oni.c phat e buffe

sol uti-ons. (ritigfams sy ipiphoyt ﬁ@qod'ég 8\"*‘3?'%‘?@@?&&' QEW'%E é’gbfoilﬁ% “‘c?é‘r‘frfffé'fglf'o
be used in cfromabomt iOmg w atbhutt3nemsmﬂaé'otlmdz)ﬁnm1pdunds basi cal |y determ ned by
the way the conpogpd .} nzp[oggmg O iNeatiGl ﬁgy be in any of al\;afn%lpeot‘ Sl eEtEtable (for -

conmpound is to be_ 1nj e e preferred pharmaceuti cal ' y-accep
carrier is sexamplep f°fm’s$6?‘0§’m9ﬂb nagal) pewlar omemntepbm-eemﬁam 9"@“5’&5 ﬂé?ﬂjihﬁg

agent, the pﬁrﬁéulawohﬁmﬁmo@dkﬁﬁtl,deatrﬁtym&m%@euncally-acceptamrchﬁidﬁ Mﬁ'

dosage forns, can be used, .including su forns as | ets, capsu

S kiR in Sty be e M dpeiydg sad iy lers, dUiene, BYdEPraPRLOFRe
anmount , . usuaickiye agendseaﬁt enaipauhndi%ubmdespreﬁ:ﬁnﬂbﬂhynﬁaemabwﬁvéﬁ%ﬁns mhyp bé

0% of L GoRaR Sab) P Rashale Mot S5 B SRR g5y b Foomus
mul tipl e- conmswﬂd Tlmonnmnohg:rmnlemmyed in cropmetion| wiklr the ciormyla ()| cempound is -
di sintegrati ﬁ%ﬂ?ﬁtp%ﬁ&oal p%étigﬂ t{ﬁﬂm}tcﬁ' 'maurﬁlv fot LJ;'IQnistration per unit dose of the Formula

' (I) compound. - Techniques altd compositions for making dosage forms useful in the methods of this
invention are described in the following references, all incorporated by reference herein: Modem

Pharmaceutics, Chapters 9 and 10 (Banker & Rhodes, editors, 1979); Lieberman et al,



agents, flowinducing agents, and nelting agents. Liquid oral dosage forns
i ncl ude -aM0oo8/0882%0l uti ons, enul si ons, suspensions, sol uti ORCTAISAY/DISST
suspensi ons reconstituted from non-effervescent granules, and effervescent
preparations reconstituted fromeffervescent granules, containing suitable
sol vents, preservatives, enulsifying agents, suspending agents, diluents,
sweet eners, nelting agents, coloring agents and flavoring agents. WO
98/ 08827

PCT/ US97/ Rhesmaceutical Dosage Forms: Tablets (1981); and Ansel, Introduction to Pharmaceutical Dosa

The phar np&g,g@ag@;u,,yagmept able carrier suitable for the preparation of
uni-t dosage forns for - peroral admnistration are well-known in the art.
Tabl ets typi cal 9""8’8\‘(15? 'hfes“e-ﬁﬂ\/"é‘mﬁaﬁhe compesitiens cfi the: aubject- ipventiont faplain 2

adj uvant Sprammeﬂlyd&cw EarricB,U Clfhe a&mc-ahﬁmm:ﬁa hedeghite cabfeeH, WutdrHeRBAL €,
mannitol, | actose and cel.l ul Ei‘”’ gﬂ ‘ﬁ such pgliqtamh el atin and
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conmpound: Suitable carriers for topical admnistration preferably remain in
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are preferred
) P %hngual, buccal and nasal dosage forms. Such compositions typically comprise one or more of soluble

filler substances such as sucrose, sorbitol and mannitol; and binders such as acacia, microcrystalline
cellulose, carboxymethyi cellulose and hydroxypropyl methyl cellulose: Glidants, lubricants, sweeteners,
colorants, antioxidants and flavoring agents 'disclosed above may also be included.

The compositions of this invention can also be administered topically to a subject, e.g., by
the direct laying on or spreading of the composition on the epidermal or epithelial tissue of the
subject, or transdermally via a "patch®. Such compositiohs include, for example, lotions, creams,
solutions, gels and solids. These topical compositions prqferably comprise a. safe and effective
amount, usually at least about 0.1%, and preferably from about l% to about 5%, of the Formula (I)

compound. Suitable carriers for tdpical administration preferably remain in place on the skin as a
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A preferred nethod of systemc admnistration is oral. |ndividual doses of
fromabout 10 ng to about 1000 ny, preferably from about 10 ng to about
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t he converﬁ i Gﬂ%ﬂ"l“}ﬁdl}%’é H‘W Sanges5e by H%ﬁfc‘)’}%‘ﬁ“ﬂkﬁlﬂ that daily 2gministrasian
carriers. chpbe idj\3R8 degerdind ontlie faEKoRMiskdiabolkélvi Ng a car boxyl - WD 98/ 08827

PCT/US97/ 14551 A preferred method: of administration for treatment of rheumatoid arthritis is oral or

parenterally via intra-articular injection. As is known and practiced in the art, all formulations for
parenteral administration ‘must be sterile. For miammals, -especially humans, (assuming an
approximate body weight of 70 kilograms) individual doses of from about 10 mg to about 1000 mg

are preferred.
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inhibitors to selectively bind netall oprotease is_thus, taken advanta%? ?‘gr
-al'So

to map the ' §98% fifssk pplication fofhnsaftegieg, 3y, PRy, fo og a%. R 27
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exanpl es ill ﬁmt rﬁ'edgl & e"d""% gxr%glsclpf’llyme"mm u'gae'ig' 5 sggf)'r“ésen
i nventi on. contact lens or rescrvmr or as a subconjunctival formulation. For treatmdiix gfigkincigflammation, the

Compounds ar g mma.lwg@nemaﬂy Inﬁ'i«%lck‘ p,aa.da gk’ fashd) Rive ot s;mﬁ,@.ﬁr,amnaiemémm

spectra and/ pically 1nert solvents
are used, preflesibs 'SF“F?Pf(‘}PPE'H‘“PB andh suigable f@%&“ﬂ?"é for P’@t’?‘%ﬂd‘?"&ff’fﬁ'&ﬂ‘a{"‘? e 4
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or (230 - 40ii|dmh. Mer ck) as appropriate. Thin |ayer chromatography :
anal ysi s WO 0 th
PCT/ US97/ 14551 g%e %? %he compounds of the invention also inhibit bacterial metalloproteasgéssal ough _
_generally at a Jower level than that exhibited with respect to mammalian metalloproteases. Some bacterial
metalloproteases seem to be .less dependent on the stereochemistry of the 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.
Preparation and Use of Antibodies: .

The invention compounds can also be utilized in immunization protocols to obtain antisera
immunospecific for the invention compounds. As the invention compounds are relatively small, they are
advantageously cbupled to antigenically neutral carriers such as the conventionally used keyhole limpet
hemocyanin (KLH) or serum albumin carriers. For those invention compounds having a carboxyl
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pressure t&&&g}g&sﬁ“ﬁl or ﬁeﬁ? oil. Purification of the resulting nethyl
By C

ester is acconpll romat ography on silica gel using 1/1
hexane/ Et OAc asThe aatisetayebtained Thre bej asedrdindetiyraschornoclins! arttibedicscvkyabe abtaiiedchy,

col or | ess naivbsting e hehd? biBod 1 ocytesorthes leen of th unized animal and immortalizing th
AN- 1( 4- et hox %envnfsul fon Y““’" | metp el“g?eﬁfengnuig cagrg'&oyl éz{neg eThe

met hy|  est3Bybofiy;prodiiging qells, - Y%*Wl ‘F"i"ﬁ""ﬂ—é e (suitbleqntibady preduegre ysipg stapdgrd,
terrperatuﬁﬁmamdssi;hednnrqﬁdsphenyl phosphl ne (24.1 g, 91.9 mol, 1.2 equi v)
foll owed by dieth quomarbx ?‘?4147 84 3 mml [Jj" wv)’
added. The resu ?@ Tﬁt"?"B?l““ OB3 ATy ‘58% P mopiisring F'épyf ’ﬂ
The sol vemtgimens meommgzﬁe ambomtde of théy@véntionc I«Suyablel sampleisiichi as thelse| datived ﬁmntblnod

met hyl ene s&b&x%@%r& #ﬁﬁeﬂqgl]tht( e p{ Eigﬂﬁsqendmﬁm Pt Vibhs infies by €4

to | eave a white po |s povvder on a c romat ography col umm
and el ut edheieptpent protoco Sanderd onmunoassay techmques which employ the antibody preparations of :

PCT/ US97/ teSfvkntion.

' The invention compounds can 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 detenhine the locations of excess amounts of one or more metalloproteases in vivo. The
ability of the inhibitors to selectively bind metalloprotease is thus taken advantage of to map the
*distribution of these enzymes in situ. The techniques can also be employed in histological proceduies 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. ' '

| Examples

Compounds are analyzed using 'H and 13C NMR, Elemental analysis, mass spectra and/or IR
spectra, as appropriate. . . '

Typically. inert solvents are used, preferably in dried form. For example, tetrahydrofuran (THF)
is distilled from sodium and benzophenone, diisopropylamine is distilled from calcium hydride and all
other solvents-are purchased as the appropriate grade. Chromatography is performed on silica gel (70 -
230 mesh; Aldrich)-.or (230 - 400 mesh; Merck) as appropriate. Thin layer chromatography analysis



26 8/ 2 hexane/ Et OAc. The desired product is obtained as a colorless oil.
NS (ESI): 3WOP8MN88I7 1) 301 (M+ + NH4). Ic. PCT/US97/14551

4-1 (4- met hoxyphenyl ) sul fonyl ] - 2, 2- dlnethyl-thlazeplne 3- carboxylic acid:
The nethyl ester Ib (26.7 g, 71.5 mml) in pyridine (400 nmL.) is stirred at
room tenperature under an argon atnosphere?’ Lithiumiodide (115 g, 858
nmml, 12 equiv) is added and the resulting solution is heated to reflux for

3 h. The rea xture is cool d to erature and then t
solution is gté':cg PgJé J‘f"ﬁlaﬁ\i"‘?—'ﬂe s"ﬁ?éelrﬁ (ﬁngn?@“é’i'f s Baker)agd W'{"Hz‘f’ré'!‘hylvene
chl ori de and5% peasphomelybliqaidic E®R r act s were dried (Na2s(err]) and

concentrated to an oil under reduced py The oil is purified by
col um chr omat ogr aphy using /1 hexaneﬁm the eluent to provide the

desi r ed pr odPreparationof NrHiydroxy2,2-dimethy}S,S-disxo(16H-meth @G Pheplsulfory)]thiadepine(Hs)- +

NH err]). Lldearboxamide _ .
N- Hydr oxy- 4-[ ( 4- met hoxyphenyl ) sul fonyl | -2, 2- di nmet hyI -thi aFﬁpl ne- 3- car boxam

de: The carboxylic acid 1c (14.9 g, 41.6 mol) in onet-hane (200
m.) is stirred atgroomtenperature and then oxal yl o8& ide (10.8 g, 85.2
mol , 2.05 equiyv AHDMBrdmdpréiinoll, HAsE.cirel ) arfl agded. The rggul ting
solutlon IS Stl'?‘% at r OOTWaoRNPET dlz %ﬁ?m’tes. In a te

fl ask, hydroxyl amﬂésrhlydrochl oride (11.6 g, 166 mf()[;/\d/’egui v) In THF (50
m.) and water (10 nmL) is stirred at O [err]C. Trieth Iam ne (25.3 g. 249.6

mml, 6 equiv) is added d the resulting sol ytion is*stirred at 0 [err]C

for 15 m nutes. The { hl ori de solutio OMext added to the ‘:
dto

hydroxylamne sol utj at 0 [err]C and th sulting mxture is al
stir overnight @t%¥ oom tenpg AN 8 eactign PRI |s @S act di fi ed
with 1 N HC AN mc%ed&mrﬂg oron&-ﬁ'&lns—_;! extracts
were dried (Na2 % nd concentr at ed _175)\ ol |%l“u’r?a@r“'ﬂ?educeld }ure The
solid is recrystal¥ized fromCH3CN to IsOVI de a white powder. ESI): 392
(M- + NH4), 375(Mib+ H).

EXAMPLE 2 Prgpar emtliyl 0fN-|(4—methox hen ulfonl -hyd 1)-D-

N- Hydr oxy- S, S-.d f ;g yp Yl):y ;”.s-a;/' roxyé:roiyg- n%enﬁmfmi'ﬁl azepi ne 3
- car boxani Egmczlamme (29. 02 mol)m NaOH (135 mL, 0.2 mol 1.35 equiv) is stm-ed at 0 °C under an
[err] : Argon atmosphere A solution of 2-brditiopdopandi(36.1 g, 026 mol, 1.3 equw) m ethano! (200 mL) is

N- Hydr oxy- S L4 heny! ) sul f. -t hi 3
N Byt oy S oRefl s TR S BLGR hably hBLd o nah o Whecs B
chl or of of m {Bmixpry 'Safldlﬂiet[tepﬂ]-@ with law‘ﬁﬁ:lcéhtmtvmt nsﬁcmbdnndcrmdnéed:i&%xpm lanehi C
acid (7.9 Muick3d. ﬁ@mhamxﬁe 806814 nén biSsoREFH 'dﬁx@:g 233 m'l.?an%qgﬁgaa@gl. fmrggo/

m xture i's then stirred roomtenperature. An

peracetic affigom Emacraus- é‘F’l‘@Y‘”Bmh 65l§r69€- 9118 moh 3 aquiv) jis thep gdded sa the eeaq:tvn Sixture ed
overni ght. ilowedbyd-niivAayphedyishifonPIQRHIBH®!(80.0 £,100 9PR6IRCieirsulting hombEndts SARRA

PCT/ US97/ 1455f]in'ed at room temperature for 18 hours and then acxdlf ed to pH ~ 2 with IN HCL. The solution is
' - poured into water and extracted with methylene chloride. The organic extracts were dried (MgSO,) and
~ concentrated to an oil under reduced pressure.- The resulting oil is diluted in ﬁ!ethanol (30 mL) and
- enough diazomethane in diethyl ether is added to form a yellow solution. The mixture is concentrated
under reduced pressure to leave a colorless oil. Puriﬂcatior_: of the resulting methyl ester is accomplished
by chromatography on silica gel using 1/1 hexane/EtOAc as the eluent. The desired product is obﬁhed as |
a clear, colorless oil. _
1b. Methy! 4N-|(4-metlloxyphenyl)snll’onyl]-z,z-dimethyl-thiazepin§-3-carbdxylate: The methyl
ester 1a (30.0 g, 76.6 mmol) in THF (400 mL) is stirred at room temperature and then triphenylphosphine -
(24.1 g, 91.9 mmol, 1.2 equiv) followed by diethyl_ azodicarboxylate (14.7 g, 84.3 mmol, 1.1 equiv) is
added. The resulting solution is stirred at room temperature for 2 hours. The solvent is removed and then
the thick yellow oil is diluted with methylene chloride and silica gel (60 g) is added. The solvent is
removed to leave a white powder. This poWdu is placed upon a chromatography column and eluted with



27 acid is renoved under reduced pressure. The white solid is

Tecryst al worssbsgg7t h acetonitril.e to provide a white powderpciviiso7isessy: 407
(M- + H). ' . ) EXAMPLE 3 Preparation of
3(S)- N Hydroxy- N net hyl - 2, 2-di met hyl - 4N- [ (4- met boxyphenyl ) sul fonyl | -t hi azep
I ne- 3-carboxam de [err] 3a. 26

3(S) - N Hydr oxy- N-net hyl - 2, 2- di net hyl - 4N- [ (4- net boxyphenyl ) sul fonyl ] -thi azep
i ne-3- carboxam de: The carboxylic acid 1c (1.10g, 3.06 mmol) in

di chl or omBRthenaue/ErQBc.iiThe desiredsproductdsobtained asarrolodespeil. MSI(ESDa AT MTerH)I0A IMT

- chloride Q,Qnﬁp g,6.27 mmol, 2.05 equiv) and DMF (0.22 g, 3.06 nmol) are
added. The rdsulti ng solution is stirred at roomtenperature for 30

mnutes. Mt a dd{fzmethaxyphiendutionll-g-dimeathy)-thisssninehraskoxpiiscacist hThermethy! ¢ster 02 g,
12. 24 nmolyy, (z%.v?gw.yhmbn in pyFidind (408 WL 7R Qi a8 foorn ZeniPesatuft! vRdes lah hrgSiflar@bsphbrdC.
Triethylam ne (1,85 g 18.4 mol , , 6_,3&? v d#fs added and the resultj %
sol ution fehiwp jodide 138 85Emmgl. 12 equiy is added : desyltingisofuipn,s hepted Sellx for 3 i
n|ei<t agdedhé @actihﬂnhﬁﬁkriﬁﬁdoleafd 106m SetiperatuRanditheribe aﬁﬁoﬁ Racidified Wit INJHCL. Xtheir e i s
al lowed to.stir overnight at . roaomt rature. The reaction. mxt i
aci i 11 ec iR is oXRpeH ik e, chlrsds b M e rpan SHPE ot el Nw2PRe B gani ¢
extracts adneenthitedd af bih Bide¥ifeduedipressure. e Ther ailt ie purified by climindthivmdngraphy dising U1
pressure., The idJds | fi ph % [ rr.]%,ﬁ-t ) +
i onat oo PRARECA fasetel s bepfs B abRESReBOR Bl yetefil I TEsf 300 oy +
EXAVPLE 4HRSEDM 2t WBg). of : _ _
N- 'C"é"?[)gg%éa g' NIy IPox3 -4 Hin bR ¥ hendysuitchy ) 220 RRA RN Rirpihd- 9 O bbdallidRZ EPiTRE- 3(S)
carboxylic acid 1¢ (14.9 g, 41.6 mmol) in dichloromethane (200 mL) is stirred at room temperature and
then oxalyl chloride (10.8 g, 85.2 mmol, 2.05 equiv) and DMF (3.04 g, 41.6 mmol) are added. The
resulting solution is stirred at room temperature for 30 minutes. In a scparate flask, hydroxylamine
hydrochloride (11.6 g, 166 mmol, 4 eqﬁiv) in THF (50 mL) and water (10 mL) is stirred at 0 °C.
_ Triethylamine (25.3 g, 249.6 mmol, 6 equiv) is added and the resuhting solution is stirred at 0 °C for 15
minutes. The acid chloride solution is next added to the hydroxylamine solution at 0 °C and the result_ing
mixture is allowed to stir overnight at room temperature. The reaction mixture is next acidified with 1 N
HC! and then extracted with dichloromethane. The organic extracts were ~dried (NaSOy) and
concentrated to a solid under reduqed pressure. The solid is 'recryst'allized from CH3CN to provide a white

powder. MS (ESI): 392 (M* +NHy), 375 (M* + H).

EXAMPLE 2
Preparation of N-Hydroxy-S,S-dioxo-4-[(4-methoxyphenyl)sulfonyl]-2,2-dimethyl-thiazepine-3-

carboxamide .
' OMe ; _ OMe
o % - o™

H0~NJ|\-,I:I Peracetic acd, 32% HO\NJ\,N
0N * O
7 - 7%

1d '
' 2a

2a, N-Hydroxy-S,S-dioxo-4-{(4-methoxyphenyl)sulfonyl]-2,2-dimethyl-thiazepine-3-

carboxamide: The hydroxamic acid 1d (4.7g, $2.55 mmol) is dissoived in chloroform (50 mL) at 0 °C
in an ice bath. A solution of 32% peracct_ic'acid_(‘l.9 mL, 37.65 mmol, 3.0 equiv in acetic acid) is added
and the mixture is then stirred at room temperature. An additional 3 equiv of 32% peracetic acid is added

after 3 hours and the resulting mixture is stirred overnight. Once the reaction is complete, the peracetic '
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PCT/ Us7/ 145340 988827 PCT/USYH1455Y,
Met hyl " N-[ (4- brom)phenyl ) sul fonyl ] - S—(2 hydr oxypr opyl ) - D- peni ci | | ami ne:
D-Penicillanmne (20.9 g, 134.0 mml) in 2NHaOH (88 nL, 174.2 nmol, 1.35
equiv) is stirred at 0 [err]C under an Argon atnosphere. A solution of
2- br onopr opanol (26.0 g, 187.7 mol, 1.3 equiv) in ethanol (150 m.) is

slowy added g{sopwidGediinad r&.ﬁ&a]pﬁssuéh%é Whikd dolid B r&BfstdliibQithSacbritileqd rovide, .
overni ght at room tenperat d en the mxture is acidified to plgi

an
with I N HJ. W"'I‘ﬁ@°‘§‘?5f'v’ﬁ§fsskj)s4°r7é%vé’& under reduced pressure to | eave a
thick o0il. The penicillam ne adduct is then dissolved in dioxane (150m)
and water (150 nmiL) ‘and stirred. at roOnEXKAMPLES ure. Triethylam ne (40.6 g,
402, mol, 3 ePyepartionDf SEPN-Hydeixg-N-methyl2,2-dimethylom-|(d-ubtioxyplicayhsalsiyl) hiazepine-
4- br onopheny| Bedrboxagidechl ori de (41.1 g, 160.8 mmol). The resulting
honogeneous solution is stirred at roomtenperature for 18 hours and then

cacidified to pH- 2 with 1N %solutlonls poured in
extracted with nethyl ene . The organic extract% @

(MygSq err]) and concentr te an oi |l _u der"dreduced re§su e. The
resulting oil is diluyg thano\_&ﬂg‘lﬂﬁ_&l jzomet hane in

diethyl ether is added t a yel [2pMeNHOHHC ON. reis

concentrated under reduc essure to | eave a col orI Purification
of the resulting methyl esfer is acconplished by chr omag[ﬁgr aphy on silica
gel using 40% ethyl acetate/ 60% hexane as the el uent e desired product

i s obtained @ a A®=N-HydroxyNimethyl-32{dimathyl-dNd(4mettpygphenyl)syifonyl]-tiiazeping-3-

457,459 ( M+ Heaokifibed: )n{ébarboxyhd\&idhxkl log, 3. 06 mmol) in dxchloromethane (25 mL) is stirred st room
4N- [ (4-br ormphen%?)fsul f ony i aze

| at
net hyl ester "2pe d m?bil’é °Wﬂ'?ﬂ°)(° W¥'H:mt“3b6 oﬁﬁ‘)““’l) ?dgl?r?rdf I(%%?' §t3e°rsdﬂ?ﬂl) are
t enper at ur e addedt hme résﬁlt@mmb:phasp&u ﬂ&o&(ﬁ&nﬁe@ure&'& 30 minmbs, Th. 2sepayate Whask, N-

fol l oned by q;,ﬁf,p,y&o,g ol e %Xd:(il ?,]12 2 sihiol, 4 cafiy] HIHE (& k) %quage}h L) are

added. The res ng-so onis rrper ature
The sol vent |59ﬂ$d@hb%d'fmlﬂmheﬁ &5rsel&4rmk1 § eduivpis/addet aridghetpsulting splusion iy S!ln‘ed a
met hyl ene Ch'dﬂdfﬁﬁs\?\ﬁﬂné' 4 %clga'hor{d@gﬂ n IsShet ﬁ‘totﬂhﬁldﬁ%l*ﬁmso or(a‘??ﬁt“%ﬁh

toleaveawhlte sorb conpun ontos I ca gel

pl aced upon =cfmu veed [, $HR mﬂslépwémtww I"ﬁ%&%ﬂ'&l"%ﬁ acidified
desired produfith llls mm madex&s:tca vith| divhloftfethanel THS ofgmSit xtradts’ Zre 4R (N[ SD) bndt
H), 439,441 @4] + NH§}%| mklr ‘ﬁ" -

4- [ ( 4- br onopEIFATFES 1S 839N FEREHIHIAS + A1 i“éﬂu"hﬁ“‘?‘%% BE%sH PreseCndl. Hotfe
met hyl ester cmbmétﬁﬁanbygpwwegmmoydﬂnmxﬁsmmmﬁﬂ) m.) is stirred at room
tenperature under an argon atnosphere. Lithiumiodide (107 g, 706 mol, 12
equiv) is added and the resulting solution is heated to reflux for 3 h. The
reaction mxture is cooled to room t en*AMEEB4and then the solution is

aci di fi ed. Wi tppepaPitibhbs N-F)@roky-5.5 dioRo-2,3-dfixdeky? 2 {@cbrithsphedPBididh ARz pin@B¢sHe and
then the organbgﬁg{ﬁracts were dried (Na2SJerr]) and concentrated to an

oi | under gt “essure. The oil is purified by col um cfr omat ogr aphy
using 1/1 hexane/ Et OAc as the eluent to provide th'e de pr-oduct as a
i ght yellow oil. (ESI) 408,410 (Merr] + H), (Mt + NH4) 4d.
N-Hydr oxy- 4[ (4-bro n pg,{gyl] AS thyl W epi ne- 3- oxam de:
The carboxylic &@ 5 ororret hane m) is
stirred at room tea?eé_?t ure Na then%&%ﬁf chI or| y /3.8 mol,

2.05 equiv) and DWW 63 g, 36.0mmol) were added. he resu t| ng sol ut| on

is stirred at roomterrperature for 30 mnutes. In a seﬂarate fl ask,

hydr oxyl am ne hydrochl,qrj8de (10.0 g, 144.0 Br 4 equiv) in THF (5 Br
and water (10 ni) isrred at 0 [err]C. ' :

0 05 e 0o OS5 o 0 0f
aw Lil/ pyridine , T n 1) Oralyl Chride . |
MeO™ Y > . H ) 2) Hydroxylamine N 2 }
s s ! T

4b 4c ' 4d
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Triethylanmine (21.8 g, 216 mol, 6 equiv) is added and the resulting
solution is stirred at O [err]C for 15 minutes. The acid chloride solution
i s next added to the hydroxylam ne solutiz8n at O [err]C and the resulting
mxture is allowed to stir overnight at roomtenperature. The reaction

m xture is next acidified with 1 N_ HCl and then extracted with

di chl or omet#ane. MethidN-if-genmophenyDsulfersdi-SrgrydrgrynsepyDrdipeniciliaming) o-fegjcillamine
concent r at qgo.$ g, 134.6 Ardh mﬂa«aoue(dslmdmrzaﬁﬁw B35 Eﬁbﬁ) i tirted al FoC GHfdkr/dnl £rgdn zed
L; . torsbllm?c t.g $ nrn%\r/n o?% bromopropanol &8\80, l877 E! ?gqlgél ngfgééfgﬂ;%ﬁ.sb#
N- Hydr oxy- Slow§ alil@bdvopivige @tlo PC. ompkse!in Johuibif Glityﬁ'e}i-ogqrﬁghﬂ at fodni yenpérivive amgthene - 3-
car boxam d e mixture is acidified to pH ~ 6 with 1 N HC). The solvent i IL led under rc:duceclS préssure to leave a

N- Hydr oxy-
S- di oxo0- 4- [tlélde )14 mmymysuumw}nqss@mnmm¢ 150w 2amipvates (150 mid agiciaedi de:

The hydr ox he
suspensi ona‘mplléogmgglc‘) e ral ZI[PJ %,|4'0§ mgﬁlﬁ@%%@ .Q%,P {ﬁéér)l{oo ".(rjc‘?a(é!tr“;amc—%ltmlmjcE
aci d (32% Ablipmied by %bﬁoupl'wﬁ(ﬂ@ﬂ! ¢hiorido@1.1 8{7’(15943 mpl)) The)tesulting hithegereous soluting

becomes cl §akindd Rroddy Genfpeidiute! ﬂ“lﬂw@%cﬁﬁnﬁi dcidifRed k! pH IB&il NIl Nle Soheidh 10N
is then warned to roomtenperature. After stlrrlng overni ght, the eracetlc

acid is rerPouEdiintg s andexractad with sethylene chlorids. the opgaRic stTagS w ?fefdl(k'z 04) and
recryst al i zogteftfa®d Nt & bid Rhdef rddbeed MessufeS| The rédbiting ib€ il il thethahdl.(30 mL) and

N i oxy - TR BRI B APYLET i 9042 12 Fom el T e < omsp Bt o

N- Hydr oxy-
e : und@r reduced pressure to leave a colorless oil. Purification of the resulting methyl ¢set is jaccomplished

by chromatography on silica gel using 40% ethyl acetate/ 60% hexane as the eluent. The desired product
is obtained as a clear, colorless oil. MS (ESI): 440, 442 (M + }i), 457,459 M+ + NHy)
4b, Methyl 4N-{(4-bromophenyl)sulfonyl]-2,2-dimethyl-thiazepine-3-carboxylate: The methyl
ester 4a (31.0 g, 70.6 mmol) in THF (400 mL) is stirred at room temperature and then n'iphenylphosphine
(22.2 g, 84.7 mmol, 1.2 equiv) followed by diethy] azodicarboxylate (13.5 g, 77.7 mmol, 1.1 equiv) is
added. The resulting solution is stirred at room temperature for 2 hours. The solvent is removed and then
the thick yellow oil is diluted with methylene chloride and silica gel (60 g) is added. The solvent is
removed to leave a white powder (absorb compund onto silica gel This powder is placed upon a
chromatography column and eluted with '9/1 hexane/EtOAc. The desired product is obtained as a
colorless oil. MS (ESI): 422, 424 (M + H), 439, 441 (M* + NH,)
4c, 4-[(4-bromophenyl)sulfonyl]-2,2-dimethyl-thiazepine-3-carboxylic acid: The methyl ester 4b
(24.8 g, 58.9 mmol) in pyndme {350 mL) is stmd at room temperature under an argon atmosphere.
Lithium iodide (107 g, 706 mmol. 12 equiv) is added and the resultmg solution is heated to reflux for 3 h.
The reaction mixture is cooled to room temperature and then the solution is _acldxf jed with IN HCl. The
mixture is extracted with methyiene chloride and then the organic extracts were dried (Na;SO,) and
concentrated to an oil under reduced pressure. The oil is purified by column chromatography using 1/1
hexane/EtOAc as thé eluent to provide the desired product as a light yetlow oil. MS (ESI): 408,410 (M™*

4 H), 425,427 (M* + NHy)

4d. N-Hydroxy-4—[(4-bromophenyI)snlfonyll-2,2-dime(hyl-thlazepme-&carboxamide | The
carboxylic acid de (14.65 g, 36.0 mmol) in dichloromethane (200 mL) is stirred at room temperature and
then oxalyl chloride (9.4 g, 73.8 mmol, 2.05 equiv) and DMF (2.63 g, 36. Ommol) were added. The
resulting solution is stirred at room temperature for 30 minutes. In a separate flask, hydroxylamine
hydrochloride (10.0 g, 144.0 mmol, 4 equiv) in THF (50 mL) and water {10 mL) is stirred at 0 °C.
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Met hyl N-[ (4- but oxyphenyl )sul fonyl | -S-(2- hydroxypropyl ) D penicill am ne:
D-Penicillamne (2.5 g, 16.7 mol) -in 2N (18 nL, 1.35 equiv) is

stirred at O [err]C under an Argon atnosphere. A solution of _
2- bronmopropanol (3.24 g, 23.4 mmol, 1.4 equiv) in ethanol (20 nm.) is slowy
added dropw g IanQnJ ?ﬁ r'8]gc216mmr@§ddlv§ 'isrmdeﬁ%&'me(?%uhﬁg §>§dn5|{ g%u%éﬁ’t?b&%r L

roomterrperature and m xture i s acid

The sol vent .ngnwnﬁbwutﬁwé# sp@mycwxmdé%démhehxdawwwe %utmon AACCng the Tespalting
pe 3' c lt I amd Né@nizske %Call?ﬂlea 6 &R avah@s &h&dﬁ?teinﬁerﬂhrﬂx'ﬁiﬁem .md.Srsasimxmfdﬂred it ﬂtg
and stirre e at ure. ie , equi v
i s then adde%fq| gg}é‘ g@'@‘i‘? oW dﬂ’{? ‘?%'1 ghﬁ °§F§‘“ﬁ %%tﬁ?ﬁd{%ﬁﬂ@ﬁp ot
chloride (5. Goxgcnuiﬁd fb aso1id Ynder Fiedncadqeeassutd. rThe balidigrecrestaliized bl aéetoRitilé torovidead
at roomterrpe h en acidified to pH- 2 with I N HC1.
The sol ution | g?'egfs(ﬁg% %’t@?wdhgxt racted wi th nethyl ene chloride.
The organic extracts are dried (MgJSX) and concentrated to an oil under
reduced pressure. The resulting oil is g in methanol (30 nL) and
enough di azonet hane in diethyl ether i sg&'a"ln%#'?o forma yell ow sol ution.
The i xture PreparationefiN-Hydraxyh uioxpdd(fchremophenydaplfonyly2 2-dimathyk thiazrripd-tss -
oi . Purificeiimpidamide t he resulting met hyl ester is acconplished by

chr omat ography on silica gel ugknger3d/2 hexane/ Et OAc as the elLyegr. The
desired product is obtai ned a$ clear, colorless oil . I\/Bo(,@’:m'434 (M +
Hy, 451 (M+ + NH4) 6b. o M Osg

AN- [ ( 4- but oxyphenyl )mLf ﬂ 2 2- d| tnidd.m%ephoe- -cﬁr boxyl ate: The
met hyl ester 6a(339,., @D IF’IEHU M) i |r're at room
tenperature and then tri phosphl ne (2.39 g, 9 12 /1.2 equi v)

fol |l oned by diethyl azodl carboxylate (1.45 L, 8.36 mmolgpl. 1 equiv) is
added. The resulting soluti49n is stirred at room tenperature for 2 hours.
The solvent is renoved and then the thick yellowoil is ®luted with

met hyl ene chBari du—uyuio:@i-s,i ca gel Sldigp-4i[E-torcktleuhenyliadfonyl}-2,2-dimetiyl-thinzepiee-t O
| eave a whit h
and ol ut ed wrRoRREe, TICharRRIERa 42 58 a0 sPidle SRR B3R the Slokil

col orl ess oi was wseQ B3] JC follo@ed( ylitheraddition ne:pemaemq ( R’NWC‘B@IMOR) (6.4 mL, 29.7
4-[ (4-But OXYH:%M b)e?hU)f R doluticn b%co?l{em&ah M&ontﬂi}'aaé’:ﬁ&n' d?ﬁé&'eﬁ@icﬂ())m& fesultg sdhitiod NE -

met hyl ester 5.06 nmol ridine ( Is stirred at rom
t enper at ur e Eirfh@r‘"’&h"da‘f’gw mﬁeré‘ {F‘E’H’?%?ﬁq“&%% Regacetis agid ig;pgmoveg, pger

12 equi V) i Sredatdepressitel and e feainiing bolid isSedrystaliesd from deerodidie. tMS (B3I} 435,757 (Wh
The reaction,m xture is cooled to roomtenperature and then the solution is
acidified w IN HCO . The mixture is extracted with nmethyl ene chloride and
then the organic extracts are dried (Na2SO4) and concentrated to an oil
under reduced pressure. The oil shomdg&%%mri ty on HPLC anal ysi s using
a solvent system of 40%A (95% water, 5% trile. 0.1 %formc acid)
-and 6098 ( 20Prenemtion ofa'emdawt"dm-W?%l)enﬂrn@npH-aéu’éw!'ﬂ-tWUmﬁt@snme

whi ch required no further purlflcatlon M5 (ESI): ﬁ'(\wﬁ\(l—b, 419 (I\/Hr +
-NH4) .6d.

N- Hydr oxy- 4-[ ( 4- b p J T QN g- di ?ﬁs(,.l, t hi azeRigRs- 3- carboxamd'-.
e: The cartdx W %1‘5@?%‘1 a‘?’rm'rrku‘]')- i n di chfegoMet hane (20
m) is stirred at-‘y’eamterrperature and then oxalfyso¥Mammi de (1.08 g, 8.5
‘mmol, 2:.05 equiv) and DMF (0.3 g, 4.15 nmmol ) are agded. The resulting

solution is stirred at Werrperature for 30 minutes. In a:separgte :
fl ask,  hydroxyl am n ochl ori W ~~

ori de 08827 Q’
PCT/ U897/ 14551
0 95

:> Lit / pyridine )l\,N 1) Oxalyl Chiotide HO. J\’ND

% LD e

' MeO



(1.25 g, 18.0 mml, 4 equiv) in THF (20 nL) and water (5nL) is stirred at O
‘C. Trietlwboasnss27(2.5 g, 24.9 mmol, 6 equiv) is added andPCRAISPEBASSL | ng
solution is stirred at 0 C for 15 minutes. The acid chloride solution is
next added to the hydroxylam ne solution at 0 C and the resulting m xture
Is allowed to stir overnight at roomt’@rrperatu-re. The reaction mxture is
next acidified wwth I N HCl and then extracted wth dichloronethane. The

[ { d t | d
Feduced G coshbedl Siruilybr a3 PSSR Epeidihisd dhiinitiiRbe o
a white p@wWci6.7 MBoDHEERY NaQH {18 hL.eX.35] equiv) ibiytirred 30 '((Mnﬂamin Argdd-dfhosphere. A
EXAMPLE
N- hydr ox SOEE @chrzoxo ‘5‘”%;“3‘ ﬁne ﬁ' %3 T?‘H 1)eqtmv2<m aenr?il ?5 l’]“‘?‘ﬁ.“%? ‘é"ﬁ? ne- 3-
car boxam qg@ oC, The resultlpg;oﬂlomasnmd ovem1ght at room temperamre and lhen the mixture is acidified to

Nhydroxyﬁi.% dmpw AL AnEsbibeat ,s[ém%al%uaepmpéa m@%&%ﬁ&@ﬂdm&@b@zﬁﬂé ne- 3-

car boxam de aldroxam Cc aci di ssol ved

chl or of orﬂﬂ"f‘i'ﬂmm_)‘ dues *#md&%t@géﬁmﬁ e’ﬁ'l‘ﬂ!') [ &E‘@'tq:"e mlJj agd (stirregsat reem 3 g

ol , 3. Gefpbednice. TricthyRbine GU6IAL, Soﬁﬂﬂnélhﬁeqﬂﬁﬂdkﬂeh me&Jo@wm&%m.mﬂ folfowsd | ' red
overni ght. The sol ven ved essure to | eave a white

d
solid. PUBI4TRR@RRenY ?E%Lﬁiwg B%Bﬁgcr 3 ‘F‘E;%ﬂ‘qgffW%s? Iption d: 8P ¢ ri | e
to form aatvdointempennkesor lﬂ\ﬁufsﬁﬁi t):en a@ﬂiﬁ'ie(l dipHr~ Blwvith 6 BIC{ Mhe sdibdjcaris poured into

N Hydr oo ™ R NS petyie it Thepppis sy e o (g3 od s o
car boxam ageil under redia€dl Preysg 8 SThe resulting oil is dlluted in methanol (30 mL) and enough diazomethane
PCT/ US97/ &é’éﬁ}l ether is added to form a yellow solution. The mixture is concentrated under reduced preéare to
leave a colorless oil. Purification of the resulting meﬁxyl éster is accomplished by chromatography on
silica gel using 3/2 hexane/EtOAc as the eluent. The desired product is obtained as a clear, colorless oil.
MS (ESI): 434 (M™ + H), 451 (M" + NHy) -
6b. Methyl 4N-[(4-butoxyphenyl)sulfonyl}-2,2-dimethyl-thiazepine-3-carboxylate: The methyl
est'ef 6a (3.3 g, 7.6 mmol) in THF (30 mL) is stirred at room temperature and then n'iphenylphosphiné
(2.39 g, 9.12 mmol, 1.2 equiv) followed by diethyl azodicarboxylate (1.45 mL, 8.36 lﬁmol, 1.1 equiv) is
added. The resulting solution is stirred at room temperature for 2 hours. The solvent is removed and then
" the thick yellow oil is diluted with methylene chioride and silica gel (10g) is added. The solvent is_
removed to leave a white powder. This powder is placed upon a chromatography column and eluted with
9/1 hexane/EtOAc. The desired product is obtained as a colorless oil. MS (ESI): 416 (M* + H), 433 (M™
+NHg) |
6c. 4-[(4-Butoxyphenyl)sulfonyll—2,2-dimethyl—thiazépinb}carboxylic' acid: The methy! ester 6b
(2.1 g, 5.06 mmol) in pyridine (50 mL) is stirred at room temperature under an argon atmosphere. Lithium
' jodide (8.13 g, 60.7 mmol, 12 equiv) is added and the _resljlting solution is heated to reflux for 3 h. The
reaction mixture is cooled to room temperature and then the éoluﬁon is acidified with IN HCl. The
mixture is extracted with methylene chloride and | then the organic extracts are dried (NaySOy4) and
concentrated to an oil under reduced pressure. Tﬁe oil Showed 95.5% purity on HPLC analysis using a
solvent system of 40%A (95% water, 5% acetonotrile. 0.1 % formic acid) and 60%B (20% water, 80%
acetonitrile). The product is a coiorless oil, which required no further purification. MS (ESI): 4402 w
+H), 419 (M* + NHy) _
6d. N-Hydroxy-4-[(4-butoxyphenyl)sulfonyl}-2,2-dimethyl-thiazepine-3-carboxamide: The
carboxylic acid 6¢ (1.65 g, 4.15 mmol) in dichloromethane (20 mL) is stirred at room temperature and then
- oxalyt chloride (1.08 g, 8.5 mmol, 2.05 equiv) and DMF (0.3 g, 4.15 mmol) are added. The resulting

solution is stirred at room temperature for 30 minutes. In a separate flask, hydroxylamine hydrochloride



[err] 8a. Met hyl

N[ (2- et hﬂom'fmphenyl )sul fonyl | - S (2- hydr oxypr opyl ) - D- pgﬁfr@spwm?’ne

D- Penicillamine (3.0 g, 20.1 mol) in 2N NaOH (18 niL, 1.35 equiv) is
stirred at 0 [err]C under an Argon atnosphere. A solution of

2- br omopr opanol (3.91 g, 28.1 nmol, 1.4 eﬂui v) in ethanol (20 m.) is slowy
added dropwise at O [err]C. The resulting solution is stirred overni ght at

t d th t fied t - wth 1 HCl .
The. sot vent (123 o Wb % Ral) & o ey i B Qb i 0. B o, eyt s
~peni cil I am MMMuwblsaMmmmﬁlmchmnds mmoeemrmmmw Thelacid cHiodide 1)
‘and st d
2 e el PSR SRS DLS ol hnd Rl Ui )
2- met hy!l - 4- dyemightst eqoml tsmpekagirs:| Thelreastidncmixies: iSneyt a withd | HCITiowd then Sutraiedi g
hormgeneousmamxemokmmh&e ms ﬁteﬁ&u{smm@mﬁ&as %%chmqq i’md& n

r&iﬂl I'S_ poure I nt &mﬁm d,b@

acidified to pH - The soluti o

extract ed vﬁ'fsﬂ“ﬁé‘?‘ﬁﬁ ’ér\%“fﬁf’ﬁl’?‘t@’ NS HpQ P progids 3 whitepowdep MF’K"&D (“N/b

and concent+Hj,e3h (MY «aH i | under reduced pressure. The resulting oil is
diluted in nmethanol (30 nL) and enough di azonethane in diethyl ether is
added to forma yellow solution. The m xture is concentrated under reduced
pressure to | eave a colorless oil. PUEXKAMPAEiON of the resulting nethyl

t [ | L I
R b e e T T
col orl| ess omtbhoxddid{ ES| ) : 456,458 (Merr] + H), 473, 475 (Merr] + NHerr])

8b. Met hyl _ NS O~
4N-[ (2- met hyl - 4- br omopg ul fonyl ] -2, 2- di met hyl - bb? i ne- 3- car boxyl at e

: The nmethyl ester 8 § 279, 9.4_mmol HF (BM IS stirred at room
tenperature and Eenyl phe&ﬁéﬂ-ﬁ% WP |, 1.2 equivV)

llp,

fol |l owed by diethylH arboxylate (1.63 mL, 18 3imoj, 1.1 equiv) is
added. The resulting# ion is stirred at room t ature for 2 hours.
The solvent is renpvedgand then the thick yellom10|¢>05 diluted with

net hyl ene chl ori de and S|I|ca gel (10g) is added. Thﬁ solvent is renoved to
| eave a white powder. This powder is Placed upon a romat ogr aphy col um

and el ut ed M t h NoMPrerSirdiory Bhdimegyykl4r(d-butoxyphenyhenifenyl)-thiszrpingdrrathoxamide:
col or | ess “aihé hydidRarhie 2kt (0.5035 1.24m%)NE 8isolved-in)chiofbform 4 0O NG Eia]a sﬁspbﬂsm e

e TS D LAY 5T o B P i A ©

stirred at ommghtt allrpeolvdnuraee remdesd umder edycsd paéssons phledve .a White [3blidm aniﬁmien (s8. 69
3\70 SS, gsgg‘%hned@mﬁ%ﬂ rédryshaRiziH Shn A0ebnioAE 1 s WhitkShoWlrl MsO@SsHS i dired g),0
PCT/ USQ7/ 1485M" +NHy) 33
reflux for 3 h. The reaction m xture is cooled to roomtenperature and then
the solution is acidified with IN HMxture is extracted with
net hyl ene chl oride and then the orga cts are dried

Preparation of N-Hydroxy-4-{(2-methyl-4-bromophenyl)sulfonyl]-2,2-dimethyl-thiazepine-3-

carboxamide




-

(Naferr]SOerr]) and concentrated to an oil under reduced pressure. The oil
showed 97%wWOI9BM882ON HPLC anal ysis using a sol vent system oPCUUSH/IEH,
wat er, ‘5% acetonotrile. 0.1%formc acid) and 60%B (20% water, 80%
acetonitrile), the product had a retention tine of 9.58. The product is a
colorless oil, which .required no further32purification. M5 (ESI): 422,424
(Mt +H), 439,441 (MW+ + NH4) 8d.

N- Hydr oxy- 4-[ ( 2- met hyl - 4- br onophenyl ) sul fonyl ] - 2, 2-di gl -t hi azepi ne-3-ca
rboxam de: The carboxylic acid 8c (1.65 g, 3.9 mmol) di chl or onet hane
(20 m) is stirrea at roomtenperature and thenooos chloride (1.01 g,
7.9 mol , 2. 05H Man&oﬁ@m@.gmml&w&%ma ded. Thmapesulting
solution is stirred at roogydsenper agyeun,for 30U mrutes. In a sepmrate
flask, hydroxyl anifsthydrochloride (1. 1 g, 15.67ne6N~"Zorquiv) in THF (20
m) and water (5m) is stirred at O [err]C. Triethylgmne (2.4 g, 23.4
nmmol, 6 equiv) is added_and the resulting solgrtio-n IS stirred at 0 [err]C

for 15 m nutes. The 'archl oride soluti ' next added to the Br
hydr oxyl am ne sol ut at O [err]C and t sulting mxture is aId to
r dac

stir overnighto ¥ rdom t ture. OTR§ tian. mxture i s 0% afi dified
with I N HA ag v n ext%&%ﬂ Ioremg‘f—%ﬂiheﬁﬂgnﬂ extracts
are dri.ed (I{fa S% d concentrate ol i d2)Hysskelamineduce ’%géure. The
st/alstT z .
8d

solid is recry edfromCHBCN/t%Z\g 0 provide a white po VB

(ESI'): 437, 439 6|M+ +H), 454, 456 (Mt $e NH4)

N Py oxy- 6%y ar R0, S methyoromoghegytialfony s G xarppypcspuh D-arpicilpiesi, P

t hi azepi ne- Bpisiilamiae ok grA0denmol) in 2NVIRCIB(18 382 7.35 equiv) is stirred at 0 °C under an Argon

PCT/ US97/ 14&:53:1)11«& A solution of 2-bromopropanol (3.91 g, 28.1 mmol, 1.4 equiv) in ethanol (20 mﬁ?& slowly
added dropwise at 0 °C. The resulting solution is stirred ovemight at room temperature and then the
mixture is acidified to pH ~ 6 with ]| N HCL. The solvent is removed under reduced pressure to leave a
thick oil. The penicillamine adduct is then dissolved in dioxane (30 mL) and water (30 mL) and stirfed at.
room temperature. Triethylamine (8.3 mL, 60.0 mmol, 3 equiv) is then added to the reaction mixture
followed by 2-methyl-4-bromophenylsulfonyl chloride (6.5 g, 24.1 mmol). The resulting homogeneous
solution is stirred at' room temperature for 18 hours and then acidified to pH ~ 2 with IN HCL. The
solution is poured iqto water and extracted with methylene chloride. The organic extracts are dried
(MgSOy) and concentrated to an oil under reduced pressure. The resﬁlting oil is diluted in methanol (30
mL) and enough diazomethane in diethyl ether is added to form a 'yellow' solution. The mixtwre is
concentrated under reduced pressure to leave a colorless oil. Purification of the resulting methyl ester is
accomplished by chromatography on silica géi using 1/1 hexane/EtOAc as the eluent. The desired product
is obtained as a clear, coloriess oil. MS (ESI): 456, 458 (M* + H), 473, 475 (M™ + NH) _
8b. Methyl 4N-](2-methyl-4-bromophenyl)sulfonyl]-2,2-dimethyl-thiazepine-3-carboxylate: The
methy! ester 8a (42 g, 9.4 mmol) in THF (30 mL) is stired at room temperawre and then
triphenylphosphine (f.’.95 B 103 mmo],. 1.2 cquiv)'fol'lowed by diethyl azodicarboxylate (1.63 mL, 11.3
mmo#, 1.1 equiv) is added. The resulting -solution is stirred at room temperature for 2 hours. The solvent
is removed and then the thick yellow oil is diluted with methylene chloride and silica gel (1og') ns added.
The solvent is removed to leave a white powder. This powder is placed upon a chromatography column
and eluted with 9/1 hexane/EtOAc. The desired product is obtained as a colorless oil. MS (ESI)E 436,
438 (M* +H), 453,455 (M* + NH,). -
8c. 4-[(2-Methyl-4-bromophenylsulfonyl}-2,2-dimethyl-thiazepine-3-carboxylic acid: The
methyl ester 8b (24 g, 545 hmol) in pyridine (75 mlL) is stirred at room temperature under an argon '
atmosphere. Lithium iodide (8.69 g, 65.4 mmol, 12 equiv) is added and the resulting solution is heated to



[err] Oa. Met hyl _

. N-[ (4- et hoYWAREEEaT) sul f ony! ] - S—(2 2- d| met hyl - 1, 3- di oxol an- 4-DEFHEYVR4SIL- D-
penicillamnne: [err]-Penicillamne (9.56.g, 64.1 mml) in 2N NaOH (41.7 ni,
83.3 nmol, 1.3 equiv) is stirred at 0 C under an Argon atnosphere. A

sol ution of (S)-4-(bromonethyl)-2,2-di met Byl -1, 3-di oxol ane (15.0 g, 76.9

- mol, 1.2 equiv, Ref: Kawakam et al, J. Og. .Chem 1982, 47, 3581) in

‘et hanol (30, S ' ure

The resul ti négﬁuég’mth i gﬁ%‘:"g’fgr r eﬂg go\?’gf?ﬁemh@ “ r%%ghg{ Jgﬁnpn"e’?g’"df"b'séﬂéiﬁf%"gﬁ
“the mi xt ur e INSHGc| Bief mistyret iy extracted G'ﬂhmﬂlylenq\lcmmde aﬂ'dwdtusdkmsﬂ:wmxtrxcemwddhd

under reduc e t

t hen di ssol Slga&g?ﬁsag?g%g%@‘%@W& éi and Jivé\/a‘@{'%a%&r p?&é}@m_ st I rre(?m?%%é '
t enper at ur e 20alysis using@iselKsoheystem of 49%4 (956 water, Hieacetongyri lﬁﬁ formictatidrand 6RY6RI(20%
7609 Tl ) e e B ST e DA L Bt Xl oh ika
t errper at ur erﬁ%“r‘df% iﬂ’g r}ﬁ’ ﬂgg&g)c 45?1‘4%@[403{)1)‘139 Q"ﬁl‘?‘ﬁ‘ﬂlN HCl . The
solution is Spour elel-lydnuym-methﬂnlsbmmbplnnyl)sdfmu-mmJmll-anﬁeﬁliﬂ-nédrd&amﬁe

L9k XL T RIS R 45t
enough di azthemexalxirbloride (fllOéBJ‘M mmol 1295 eqeiviaid wn(o.zs 239 mql)eird dddeds a'hufchmihg

The m xtureg u e a .colarl

o "pur it solfiof 8GR Rl el o HHEEHD 13 e o RANSyAfE hocie

chr omat ogr afHe. 16 ampl, 4 equiydin W(wn@/aad MAM)EEW 38 °C.hErieiylamine (2.4 33 4
desired progmet 6 & .‘gb;ﬁuéaedaaﬁrauﬁhgs%imo&elsméd%&@o@k& 15 WinakeE:S! Pne 244 Budelde +

, 465 (M+ + VWO 98
I;)CT / US9 75 1 45:c’>glilor||_lfsl next added to the h xylamme solution at 0 °C and the resulting mixture is allowed 4osstir

9b. Met hyvemight at room temperature. The reaction mlxmre is next acidified with | N HCI and then extracted

- 2(9)- N[ (4-gmi W IfonI aée illa

The " acet o )ﬁé’o@aw% g QgL e abed o Pl el
t enper at ur epresite-tThe soliv lmﬂmc%%feﬂm plovideigwhiteppwdee MS (BSI): rﬁad”
over ni ght afM ADNIsh P ArBL NEG) until all ofthe starting nmaterial is
consuned. The reaction mxture is concentrated to renove the THF and then
t he aqueous |l ayer is extracted with met hyl ene chl oride. The organic

extracts are dried (Na2SO4) and concegxaMpag s o an oil under reduced.

oA
Pressure. g fatidodSf Nl $hrgy-b.5-abey f%g.%.0,0.4.*1(4.E&.?S&.E.L..,i.,%.‘.’n.,?.?.,- 9% 1s
N- [ (4- et hothiapdpimes3(S)sarbbxamjde] - 2- ( 2( S) - hydr oxy- 3-i - but yl di net hyl si | oxypr opyl
)-D penicillam ne: The diol 9b (10.0 g, 24.5 nmmol) in nmethyl ene chloride
(150 m.) is stirred at room tenperature and then triethylamne (2.73 g,
27 mol, 1.1 equiv) and di met hyl am nopyri dine (100 ng, 0.04 equiv) is
added. The t-butyldinethylsilyl chloride (3.7 g, 24.5 mvl) is added and
the resulting mxture is stirred-at roomtenperature overnight. The '
reaction mxture is poured into dilute sodi um bi carbonate sol ution and
extracted with nmethyl ene chloride. The organic extracts. are. dried (Na2SO4)
and then :



concentrated to an oil under reduced pressure. Purification of the oil is
acconpl i- swedskgezehr oat ogr aphy on silica gel using 7/3 hepew/uSs1Mssns t he
el uent. Thé product is obtained as a clear, colorless oil. 9d. Met hyl
N-[ (4- met hoxyphenyl) sul fonyl ]-S-(2(S) - net oxyrret hoxy- 3-t - but yl di met hyl si | oxy
- propyl)-D-penicillam ne: Sodiumiod#de (12.0 g, 80 mmol, 4 equiv) is
stirred in di net hoxyet hane (120 m.) at room tenperature and t hen

chl oronmet hyl nethyl ether (8.2 g, 102 mmol, 5.1 equiv) is A brown
suspensi on foor med whi ch becanme hot to touch The resultlﬁgﬁre IS
stirred fq é mm nut es&% t he ita&@hOhABOC(EN 5 g, j\/ ) and

di i sopropy g, TIEoWmDl ;| DHomnequi Vv)Medh NHi met hoxyet hane

eﬁa am*ness
(30 mL) is a . The mxture is stirred at room t enperpgaxeof or and
”quﬁ |nto

then heated to reflux for 4 h. The reaction mxture-is
sat urat ed sodi um bi carbonate sol ution and then extract’e'd WI t h net hyl ene

chloride. The organic ext e e dried (Na2S ¥ t hen concentrated to
an oi l under reduce Pt ure._The oil ig p ed by chronat ography on
silica gel Whg 8/2 liexme/ Et OATERMSG o ‘O)Q/O,ﬁ,n The phWMIME (s obt ai ned
as a yellow™F|. Mot % Vet hfpN/CHaCls Me0™ ™ +PryEIN/ DME |

N- [ ( 4- met.hoxyphenyl ) suff® n P S- (2('S) - et heqy: y- 3- hydr oxypropyl ) - D
peni cillam ne: The silylg, r 9d (3.16 g, 5.38 bas in THF (25 nL) is
cooled to O [err]C and then “tetrabutyl anmonium fluoride (1.0 Min THF, 14
m., 2.5 equiv) iggosed. The resulting m' i S Stirred at O [@er] C for
30 m nutes and vvarned to roomte The reaction m eis
stirred for § addi ti ona,j_au%”h The %’ictl on mdé&b'fpﬁsp' S poure to

sat ur at eMeg® m bi car bona'r'wo'l’ —ewf-mﬂ’ %:"tsh met hyl ene
chl ori de. The[\ wam extracts are durpgﬁ(\L err]) an ;&E trated
he oi

to an oi | undertpgduced pressure. s purified by cp, ogr aphy
on silica gelggusing 1/'1 hexane/ Et CAC a%e tﬁe el uent. The prociuct is

obtai ned as a clear, colorlessoml . of . Met hyl OMe .
6(S) - net hoxynet hyl - AN- [ (4- oxyphenyl ) sul fonyl ] -2, i met hyl -t hi azepi ne-3
(S)- carboxyl afy@amabie. Met h St er 1Pmay(clioride g, 4. 3 in THF (15 nmL) is
stirred at roomrtermper at é and th__qahl_rﬂ'@h'yogh S '|ne (1.35 g, 5.16 mmol,
12 equiv) followed by Hdf &g Z}T%gdl car boxyl atem 6w 73 TMmol . 1.1
equiv) is added. The resgKfing solution is stlrréTaT\ roomterrperature for
2 hours. The sol vent V\D 98/ 08827 ,
PCT/ US97/ 14551 36 is

renmoved aad tvabjihe tm.uk-uge&hkypue@l)iulmyncb-l(zu-aﬂnemyt-h}aﬁidmteﬂmaﬂwm-l de
a0 ey | SRRl OE  BoidiinBd955 o oF1 il ¥ i (R TNE e b G F et .

powder . owder on a Chr'0rfat ogr a hy cdl um
8/ 2 hex amma&c unimen dmsn mdsptmm o%us#utlptsof(mtﬁmmnml)ez.k@nahﬂe ésimbltne VS

ESI): 4

6t noxg o o ok (i AL el %";&Pf%"#;‘tfm e, 7, RPN o o).
car boxy! F@wya@%mgnﬂemn@ﬂ@vneﬂr 2@'-‘@’“'3’%?‘“‘!%?” verpightaf 59em ( 40
m) is stdnfpe:edreaé.d mmetmensaacmed wﬂer- 6Wich BNGIT. AhEBRRBER Psmokddtaliesm

i odi de (8.15 it v
hont od § Geps Prsar g e il T psrlenlyin? i i v Bt 5 RE) ' 7
t enper at ver (AGL) nd wirtddt e@h wrpeaturaaTricthylaolint (19 gl 213 nhﬁbl.l-l@ilmv)'ﬁlbcnraddeﬂ ure wa.

extract dri ed
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Cpurified heyoamommlunmMemmpﬂwmgorﬂﬁromxm@hmw pH ha witk Int to .
%?thg ?4@? ¢ Nmfm‘ .Pgsmqtm aamamh Iemtumnt RAhynk chiorld® TheSUrdanic 4afhck Meerr] +

N- Hydr ox el mﬁﬁdm@mwtm[ m‘m@% M%ﬁeﬁwy sTheresuiing oils dilvgspl ippatipnel  hi aze.

pi ne- 3- mhbpaﬁarem didZdMethiaht ROddthyl GtharGh Bdd8d) ro 8BS y&low BolftionTTrh¢ mixkure is

acetonltrlleé is stirred at ro ﬁ erature ndthenﬁawg

T or T e chmpeapied uiagt redecd pegsmoreso ave.4 s o PESRE4D o8 e frssIagneLIs 1, o
‘ accomplished by chromatography on silica gel using 8/2 hexane/EtOAc as the eluent. The desired product

is obtained as a clear, colorless oil. MS (ESI): 448 (M* + H), 465 (M* + NHy). '




added. The resulting solution is stirred at roomtenperature f
. minutes. |nWO MO8 Tate flask, hydroxyl anine hydrochl ori de (1‘?@’%"%’?’"2?‘4
mmol, 4 equiv) in THF (10 nm.) and water (2 nL) is stirred at 0 C. -
Triethylamne (3.40 g, 33.6 nmol, 6 equi V%s i s added and the resulting
solution is stirred at.0 Cfor 15 mnuteS. The acid chloride solution is
next added to the hydroxylam ne solution at OC and the resulting. mxture
is all owed sti ' i t | on. i Il €ni.S
nci di 1 ed ui'in 1 Myt NGhmpholy T SISl L o updiafgr B e lbicad i
or gani ¢ ext wertonide 9% € 14 i 248 mumpl) i THF SpL)Anwiredat ceom temperture apd the INGHGLds addrder
reduced preshsiesiing MSn?@is stihretl Svetight ftirdith thiiperA¥SinBEaRP RS Rartill dacdifi ig'ﬂmglﬂ{céo .
wat er/acetonpjtrile as the el uent t(r)mprovrde a white powder. Ms (ESI): 373
(M + H). The reaction mixture is concentrated to remove the THF and then the aqyequs)jayer-is|qytracted with
Prepration ﬁiethylene chloride. The organic extracts are dried (Na;SO,4) and concentrated to an oil under reduced
N r Oy S Gty Bt Blckich ittt PR URAGIADD § Hobed Wbk s SHOTRLHH -
[err] 9. Mathyl N-[(4-methoxyphenyl)sulfonyl])-S-(2(S)-hydroxy-3-r-butyldimethylsiloxypropyl)-D-

AR Tl MRy AN e AN M gy e
di ssol ved i tmpératere exidshemtietitylamine (2373, 2hmmoln]. k equivaniddimethylamiaopyridine  64wg, 0.04
temper at Ut ¢equf) 323e8 Ol el iidride (R0, 94.§ fm i Thidea ko e reliing idenurélis O
PCT/ US97/ 14%itred at room temperature ovemight. The reaction mixture is poured into dilute sodium gigarbonate
equiv) is ashiridn amfelndéied @ik metighe Bhiokit. € TheS orfginid’ Ex@ectliire [dRHRITNLID " al WieR -
R NN R e TR W O W S
recrystalli sitkd gélusing HE BéxanfEtDAL hthd ducpt Qe pradutt ieobtsinedl astal cletrs cdoriatsiolle
E%;L‘L‘ :E' '1269(!? ‘F),'r gﬂlﬁhgﬁ éﬁ?@%ﬁetﬁ&%nﬁNn?.*ulHLﬁfé—@(.f)-memoxymethoxy-u-bmyldimethylsnoxy-
3('S) - N- Hydir BrepyibDpenitiliemming;| Sagiupyindideci:0 2y301meml) 9 eaniv] is sirrefl i dimprerpyeshane 120
t hi azoni ne- gL A rddm*eipertiture and then chioromethyl methyl ether (8.2 g, 102 mmol, 5.1 equiv) is added. A
brown suspension formed which became hot 1o touch. The resulting mixture is stirred for 10 minutes and
‘the alcohol 9¢ (10.5 g, 20 mmol) and diisopropylethylamine (14.3 g, 110 mmol, 5.5 equiv) in
dimethoxyethane (30 mL) is added. The mixture is stirred at room temperature for 1 h. and then heated to
refiux for 4 h, The reaction mixture is poured into saturated sodium bicarbonate solution and then
extracted with methylene chloride. The organic extracts re dried (Na;SO4) and then concentrated to an oil
under reduced pressure. The oil is purified by chromatography on silica gel using 8/2 hexne/EtOAc as the
eluent. The product is obtained as a yellow oil. '
%e. Methyl N-{(4-methoxyphenyl)sulfonyl]-S-(2(S)-methoxymethoxy-3-hydroxypropyl)-D-
penicillamine: The silyl ether 9d (3.16 g, 5.58 mmol) in THF (25 mL) is cooled to 0 °C and then-
tetrabutylammonium fluoride (1.0 M in THF, 14 .mL, 2.5 equiv) is added. The resulting mixture is stirred
at 0 °C for 30 minutes and the warmed to room temperature. The re;ction mixmure is stirred for an
 additional 3 h. The reaction mixture is poured into saturated sodium bicarbonate solution and then
extracted with methylene chloride. The organic extracts are dried (Na,S04) and then concentrated to an
oil under reduced pressure. The oil is purified by chromatogriphy on silica gel dsing 1/1 hexane/EtOAc as
the eluent. The product is obtained as a clear, colorless oil. - g
9t. Methy! 6(S)-methoxymtbyl-4N-[.(4-methoxyphenyl)s\llfonyl]-i,z-dimethyl-thiazepine-3(S)—
carboxylate: The methyl ester 9¢ (1.9 g; 43 'mmol) in THF (15 mL) is stirred at room temperature and
then n'ihhenylphosphine {1.35 g; 5.16 mmol, 1.2 equiv) followed by diéthyl azodicarbbxylate (0.82g,4.73

mmol, 1.1 equiv) is added. The resﬁlting solution is stirred at room umpemnire for 2 hours. The solvent
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[err] 11a. Met hyl

N- [ (4- mret wepsnssay! ) sul f onyl | - S- (2- hydr oxypent yl ) D- peni ci | PEXIUSST/14551 D-
Penicillamne (5.0 g, 33.5 mol) in 2N'NaCH (21.8 nL, 43.6 mmol, 1.3 -equiV)
is stirred at O [err]C under an Argon atnosphere. A sol ution of :
1-chl oropentanol (4.92 g, 40.2 mmol, 1. 236equi v) in ethanol (30 nmL) is

sl owly added dropw se at O [err]C. The resulting solution is stirred

ht t d, .t t I, fi H- 6
o Eh 1N et AR B Aok B A AR R Pl B B e % i Bl
thick oil. Tﬂ'mlvpe ulremtbvleam lma adhtiigecpowides. fl'hlepowuesls plavedichpora chramamgraphly Lolomanl )

and wat er Wm 82 ﬂ?ﬁﬁéfébg e'@k dbsité &dﬁ%%ﬁ&kﬁ a%a cg Bége‘?} *\y M%giaé]g :{;1 e 9

100 mmol , e reaction m x
4- et hoxypﬁ&yﬁbmbﬂﬂi) chl ori de (7 62 g, 36.9 mmol, 1.1 equi v) The

resul ting bgrmge_ﬁ,f,%y.ﬁak,uhlé%hﬁox ﬂieﬁ(??ﬂfoﬂ% ]-E,QQEE&W%-M {Qfbotytic NOUT S

and then acidified to e solution 1s poured I nto water

and ext r achi Themsth Mmfé?\%sammwvme&%%mmnm#mwem&wﬂm

(MySO4) andrg&mﬁaﬁﬁefeatmmmom (ous 2. 5196md1, B eGEe) iD AdISE MidGhe r{NRing SHNisbd WO
h di azonet hane in di et hyl ether

oil is dilute nmef hano and enou

L atided BRI TP | o TR R v SRR 1800 SpEAIS At et o va
red lﬁ c Ied pr gsdified vith ON HEHVB\e tbturé 94 tmsaedmﬂl meﬁsdéﬂefchlﬁﬂdelaﬁdlhﬁfﬂxdldﬂ@m? e:a:uhf Tn g
et ester .l (o] chr 0 on Ssi e |

noxane/ £t et ReSGa R kit g o ThleP SRR brellhee” e e H purtzg B, e
col orl ess dir¢matogigpliyleSing 1/1 h@@ne(mpéc ;S]thalelqept to pk@Vide(th§ desireld prodide ) light yellow oil.

Met hyl - s (ESI): 420 (M* + H), 437 (M* + NH,), 442 (MY +
3(s)- I\I-Hydrog:/) ettt O TRt hoxyphenyl ) sul fonyl | oct ahydro- |, 4-

t hi azoni ne?B- ca?'tfe‘.?ﬁm"a{t‘é“"!mmﬂ&!wK"'E%‘{‘WP‘E!Y'H“‘("HH -2d-dimethyl-thiggepingFr THF

(50 m.) i Scavbdxhmidet ame ﬁeemzpsga(zusg, 380nrhdIci at-.étbmﬂrm MQfspJﬂhcuEat(raonBS g,

gc-(l)-/ ng? / 1éggefatuq'u' Vd) then oxalylw?nﬂmgél (IQG 2, Pry; mmol, 2.05 eqmv? and gME 04l g 56 mm%are

azodi car boaddedat @he fhslfinggsolutiorD @ stiffed at thork tedpstature fos 3adnimles. Tinca sepsratk tflasky
Lt ion

Feroved ariyiririEhy Al B Je B bl CeayOfn Hie NOHLD g its PR R¥ipiaieo |

and si | i ca®@eTriethyigming (3149 saﬂeﬁeunolmmsbs Yddert and the rveﬂmséalumlqsemdeﬂt a°Gfrid

powder . Thinguied iR 'acili Shiortle 361at5bn iRt added by REMIRSYISREY sofifibr D °@Eﬁt&|rbﬁxﬁidgw th.

-8/ 2 hexane/ Et QAc. The desired Product i's obtained as a col 8r| es

(ESI): 40 thxmg nq_al}q)ved tpsyr mn KyP temperpture. The reaction mixture is acidified wi N hCl
3('S) - N- Hy diindthyen 2xrricted Wit Mlor&m{ﬂ(aﬂe MRe logpanipbxraotd Ire dridd Ny 50 9 anddoydiitaned tola t hi a
ES p: 3?;]2 ( ng ! box%cgd[ acld: dsté‘nﬁiedebytmevgrsg' ghase(lgPL%lusgg 6&7401 vgatern)gc%lo}nu%lp

as the eluent to provide a white powder MS (ESI): 373 (M" +H).

XAMPLE 10 .
Preparation of N-Hydroxy-s,s-dioxo-&bydroxy—4~[(4-methoxyphenyl)sull‘onyll-z,z-dunethyl-
thiazepine-3-carboxamide - : .
OMe . : K ~ OMe
"~ 008 L LHCOH . g 0¥
HO‘N/IK-/ N . - HO. JK-/N
H _3 OMOM H OH
' s _7\s :
. . _ ol \\0
' Sh_ 10a

10a. N-Hydroxy—S,S-dioxo-G—hydroxy—4-[(4-methoxyphenyl)sulfonyl|-2,2-dimethyl-thiazepine-3-
carboxamide: The hydroxamic acid 9h (1.30 g, 2.99 mmol) is dissolved in chloroform (50 mL) and the_.
mixture is stirred at room temperature. A 32% solution of peracetic acid (3.03 mL, 11.97 mmioes, 4.0
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tenperature under an argon atnosphere. Lithiumiodide (1.76 g, nmol

12 equiv) is WOPSHEHd the resulting solution is heated to- reﬂ“ﬁqu$ﬁp4%ﬁh.
The reaction m'xture is cooled to roomfenperature and then ‘the solution
is acidified with INHC. The mxture is extracted with nethylene chloride
and then the organic extracts are dried. (Na2SO4) and concentrated to an
oi I under reduced pressure. The oil is purified by colum chronatography

using 1/1 hex t e the d r ct as a.
light yellow %'ﬁ%‘u@é%%@%&%ﬁ&% oD TP 'g"r‘r]eﬂ’ ‘“"TTG"“"
3('S) - N-Hydr oxgera;eti_udd iseerhoypd undér feduged prossive pﬁmyth) desirdd@rogirdt m\atuy solid- Thekelidis a
zoni ne- 3- fom sdbfonfedit RPFOide GheFirddd Eryst) wgrﬁ_! :
di chl or onet hane 15)&(?71_ ;&s} g{&lﬂrred ac!t"’qhroomm'gaé(raﬂ)“‘élrﬁf?lturemgmdB hen osball‘ﬁ M+
chl oride (0.28% g, 207 mmol, 2.05 equiv) and DV (73.9 ng, 1.01 mml) are
added. The resulting sol utlon Is stirred at roomtenperature for 30

mnutes. In a separate fl ask, hydroxylwrochl oride (3.3 g, 47.5
mol, 4 equiv) in THF (50 nl) and water is stirred at 0O O[err]C.
Tri et hyl ani na’n(eﬁﬂrﬁudmf3(6)-&&!;6?6&&4ﬂiﬁﬂh&@{(&ﬁe@&ﬁiﬂﬂnﬁmr&%&ﬂWn'40g
solution is sgiéred at r]C for 15 mnutes. The acid chlorid

e
solution is rf "éﬁfd"cd'f ‘P'ﬂé hydr oxyl amine solution at 0 [egr]lC and t he

resulting mxtureg s allowed to stir overni ght at roomt rature. The
reaction mxturelllﬁ]\é@,ﬁxt aC|d|f|ed with 1 N HCl - ang O xtracted with
di chl or onet haneto

jed (Nggslcm and coBEAMPRRL ed
to a solid under rptged pr@!%QﬂJre. Z1RENsol i d is Me&Cr St al | i zed from CH3CN
to provide a white powder. M5 (ESI): 378 (Merr] +7§HW§,], (M + H).
EXAMPLE 12 Preparation of

N- Hydr oxy- 2- et hyl - 4N—[(4 rret boxyphenyl ) sul fO)QNL t hi azep| ne- 3- car boxamogg
WO 98/ 08827

PCT/ US97/ 14551 o\,g o0 Of o 08
err 3 @ 1) Oxall ehior 3
Lerr] Moo i spyigine I 2: :x:'v ::n'de HQ
§ roxylamine
A 7\ ’ 7\
' 11b
tta.  Methyl N—l(&methoxyphenyl)sull'onyll-S-(z-hydroxypéntyl)-D-penicilhmine: D-

-. Penicillamine (5.0 g, 33.5 mmol) in 2N NaOH (21.8 mL, 43.6 mmol, 1.3 equiv) is stirred at 0 °C under an
Argon atmosphere. A solution of 1-chioropentanol (4.92 g, 40.2 mmol, 1.2 equiv) in ethanol (30 mL) is
slowly added dropwise at 0 °C. The resulting solution is stirred overnight at room temperature and then
the mixture is acidified to pH ~ 6 with 1 N HCL. The solvent is removed under reduced pressure to leave a
thick oil. The penicillamine adduct is then dissolved in dioxane (100 mL) and water (100 mL) and stirred
at room temperature, Triethylamine (10.2 g, 100 mmol, 3 equiv) is then added to the reaction mixture -
followed by 4-methoxyphenylsulfonyl chloride (7.62 g 369 mmol, 1.1 equiv). The resulting
homogeneous sofution is stirred at room temperaure for 18 hours and then acidified to pH ~ 2 with IN
HCL. The solution is poured into water and extracted with methylene chloride. The organic extracts are’
dried (MgSO,) and concentrated to an oil under reduced pressure. The resulting oil is diluted in methanol
(20 mL) and enough diazomethane in diethyl ether is added to form a yellow solution. The mixture is
concentrated under reduced pressure to leave a colorless oil. Purification of the resulting methyl ester is
accomplished by chromatography on silica gel using 6/4 hexane/EtOAc as the eluent. The desired product

" is obtained as a clear, colorless oil. MS (ESI): 420 (M* + H), 437 (M* +NHy). .
fib.  Methyl 3(S)-N-Hydroxy-2,2-dimethyl-4-|(4-methoxyphenyDsulfonyljoctahydro-1,4-
thiazonine-3-carboxylate: The methyl ester 11a (2.1 g, 5.0 mmol) in THF (50 mL) is stirred at room
temperature and then triphenylphosphine (1.58 g, 6.0 mmol, 1.2 equiv) followed by diethyl
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12a. 4(S)-Methyl 2-tert-butyl-1,3-thiazolidine-4-carboxylate (1): -

D- Cyst ei newpRiiagz7est er hydrochloride (12.9 g, 75.2 nmml) aper/wse”/14551 =
trinmet hyl acet al dehyde (7.12 g, 82.7 nmol) in petroleum ether (150 ni) was
stirred at roomtenperature and then triethylamne (8.37 g, 82.7 mml) was
added dropwi se over a five mnute period3 The resulting heterogeneous

m xture was stirred for 16 h. at reflux and water was renoved with the aid
of a Dean-Stark trap. The reaction m xture was cooled to roomtenperature

and then f piodissrbaxylatr{R9¢ 8c5-80 mmpah d- a2 i 3fifadh The cesuiing olutian is stived ptessemt i ng

filtrate wagp &&me&tm%ﬁsj msblea.ve réhfbw&i?anﬂﬂk@tie fick 9ol aR iiMBicd G MERWEt as
a light yell ow oi | 4S-

2-tert-but W@rﬂesndcwfcasqucs)ﬁsea-d?ﬁr J?‘ﬁ%/ﬂl"ﬁ“i:ﬁ{"ﬁ‘(i%ﬂ leave.a white powdes. This Rowster igli ne

( 14 81911 ﬂee& uggzlchomogxwhmamo del(nldﬁtlfd@h heﬁﬂd'{smdm:m;{'ugd ﬁ'?azlgt xg Emﬁﬁ% %880
e e o cetic anhydi de .3 g,

mml 3 eqﬂﬁ maﬁo‘@%@#sbr gmg'&/zﬁqgﬁigi‘f?nute period. The resulting

sol ut i on Wa&.t he(syhmy&rﬁkytm-dnmﬂytem”abxwmng\mdlfmﬂcklahddmaﬁmlaghina:ﬂ'he

m xture vasg, E0ka2 d er..redu The

oil was cafe y é\%uﬁa g’ ?ﬁ' éﬁgﬁgdﬁﬁm@?car a e so?‘J

and then ema'amx;dndw amarshnslﬂmﬂ’hest Mhlum?,od}dezl)‘tﬁ gvil3}.] miiok lZ:m\!bD nevdd@tahéﬂle

extracts Wkfhudlishiihn’dith g rslh) Iﬂé‘;()ia&x&ﬁﬂmﬁfl%& @lriith deflp eﬂ;@mmder

e ol andi n

reduced pressure 79 % crystallize on st 12c

2S, 4S- Met Mheisolptiondsy acidifiedwi 111~!3H€1 Mvmmﬂﬁwﬂymﬂh ¢ Phjeride apd,themitbe | at e
(3): g\d53| Hnrghﬂé'exﬂ';ct{hwieﬂtﬂ $dy) Hﬂoﬁﬂwﬁra%tto?ﬁoﬁm?ﬂevdre&& drdiRY, , Thd oi p@Efidd V)
was adde ropw s 0 a i.on 0 iis0 e

b 4 ol b b ooy e %r“é&&lwﬂ"wvgdaﬁﬁ?%ﬁ‘a AR .
- 78 C for yldBw LN MSYEST): 588 (m/PlH), 405 (M"‘+NH4)

1, 3-di net etr dded
<(51nd t he no?vmbl ugég'% '?H‘t"b’a nﬁﬂm%' Y %&%eggiyp%d@ ?n&ﬁzfm%{ro-‘ﬁ%thiﬂ%@ reaction
m Xt ur e wascarbexamids: {The caboxglic acid tic (392 ol QQB@mol) in dichloromethane (10 ml.) is stirred at

PCT/ US97/ 1ﬁo'35 d th iyl chloride (0263 g, 2.07 mmol, 205 equiv) and DMF (739 m 461
and then the thiazol|d ne (0.0 q ride (0263 g, 2.07 mmol, 2.05 equi )rrL (739 me,

was SI1 0
added. The WQ%P@%@%’E‘P %’t?‘““?‘b‘i‘ S‘E'ﬁd ZAonm trppsEpurefor A9 minutgs. 'W"[‘?F’T‘]‘é‘ and
then net hy hydr&dvaﬁlae hdrdefodde (315g, 747 miﬂol 41:qtﬁv) GOHA(30 ma&naddemoamaﬁs stirred at 0

Tt es, T ESAChRB (o 185 §h4n Sl il Skl Rty £ RPOT,

vvas pour ed 15 nénntelor | The a(:iﬁ(bﬁlon@)soundx ie kXt added to tlwhmlylamhybohébhero °C 3ndthe 00
The c '

concent r at %gn{"%q%ﬁﬁgwfogﬁ%% ugﬂ@{ %?'ggégﬁ?%& Pur 9?% ggﬁ#’g&ﬁg qpnm “é'%‘f was

acconpl i sheith hN HE} endethencecimasted with dishloromgthang, %Pwlwvcsmmmm ad the

el uent. Th@m@&x Lo a 651idARded redfRd fss STHR RS IR T sys@fizad fRRAH;CNGOprovileaseiei | .

12d. (S)-2-Met Ic stein Q e (4): The methyl ester (6.0 g,

24. 6 mmI)PWéf’:S FM% Yté@kﬁﬁ@”ﬂé’?n{ -and the resulting mixture was
heated to reflux for 3 days. The m xture was then cooled to room
tenperature and the sol vent was renvﬁAm%rur educed pressure to | eave 3.62
g (87% of PﬁpXﬁ'nLl?W N-ﬁ?tllJo%’-z-metllyI-4N—l(4-methoxyphenyl)sulfonyl]-thlazepme-}carboxamlde
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12e. Met hyl

N- [ (4- et hoxyWi0a8®Bs23ul f onyl | - S- (2- hydr oxyet hyl ) - 2- met hyl - D- cy EHPOH14351
D-Penicillamne (14.9 g, 0.1 nol) in 2N NaOH (65 ni., 0.13 nol, L.3 equiv)
was stirred at [err] C under an Argon at rms%here A soI ution of

2- bronopropanol (15 g, 0.12 nol, 1.2 equivV) ’n et hanol (100 nL) was slowy
added dropwise at O [err]C. The resulting solution was stirred overnight at
roomtenperature @nd then thedm xtu was acydi |ed H- 6 Wth 1chb
HC . The sol veply H BP0y e 't' M?-Moamwu

The penicillamne &dduct Wag”it hen d?’é%ﬂ’ved i nigj ox ne O nl) andi

(200 nt:) and stlrreﬁl“ at roomtenperature. Trigghylamne (29.8 g, 02}95 nol ,
3 equiv) was then added to the reaction mxture fol |l oned by

4- met hoxyphenyl sul fonyl chlorige ( 3 g, 0.108 nmol, 4.1 equiv). The
resulting honog@MemBMPYol ut i O@Stl rrednauclmgom t &_{'%ur € BloMéproganol
hours and then agjdil,gfiea t o Mef - h IN HJ. 1'on v’va—s—@Ng.Fr?d'
into water and extracted with neftisyl ene chl ori de. The Orsyani c extracts
were dried (MgSO err]) and concefM¥rated to an oil undd®d reduced pressure.

The resulting oil was diluted in net ode (30 nL) and enough i t hane
in diethyl ether was added to for | | ow solution. The e was -

concentrated undgy, },E,‘aﬁd pres | eavepg, Q,Liprl ess Eu;s rification
of the resultin Naccorrpl | yﬂy on silica

gel using 1/1 hexan Et OAC as the el/hE}L The desi red prodligt S obt ai ned

L1

as a clear, colorless oil. 12f.

2-met hyl - 4N- [ (4- et hoxyphenyl ) sul f'&hyl] th| azepi ne- 3- carboxyffate (6) The
met hyl ester (10.8 g, 28.6 mmol) e (200 L) was stirred gzt _o8em
tenperature and then tri phen;@ﬁ h| ne (9.0 g, 34.3 mmo, Q@ equi v)

foll owed by diethyl azodicar cm?l are (5, 31.5 mol ,@ & 1 equiv) was
added. The resul £RRHR,] it sti rrEM’Eﬁhn t efPq for 2 hours.
The sol vent was renoved and ten)the t Biteesjmie ow oi | Fuad di) uted with
met hyl ene chloride and silica (30 g) was added. The s&Mvent was
renoved to | eave a white powdef2¢ This powder was pl aced up'éh a

chr omat ographynacolgfmanﬂ el:»mﬂyw,i-hu%xﬁ.nmamiﬁ Mer %i:hl ester
product was obtai ne colorless ojl. g 27 7( H), $ +
NH4) .  12g. - hydrochloride (12.9 g, 75.2 mmol) and tnmethylacetald hyde (7.12 g, 82 mmol) mpetroleum eth r (150

\Z/b MSE3 %gégl;k [ (ﬂ)%@%&ﬂ%ﬁmﬁzgﬁ tricthplanine (337 3; 8200 dunol)/vds @dded ddpwise over
20 The et hyt SvE e negods 1R seRSE HEFEBsaepys TXFRE s, e 5 16 . o e g e s

at room t enpe reayedwithtbkoaid efia DramStark sréprXbpteadtion mixhurd wag nocled de Wom (efPerdnr, and3hen
mol, 12 equi \Gy.Y@Smaddig: @:ﬂ%ﬁh@?wﬂlﬁﬁ%&é@bﬁ ?@Orﬁ: .ﬂg\s\% w&%ﬁﬁogx%gkﬁ 1o 16ave Ws-:

f or 3 h. The reaction m xture was co00 erature then t

sol uti on was &IPHe)afehe dagirediprodycraen lightyallowollt yre was extracted with

EreN; Fyl e ]ng thl qgp.de zgn&-ma tzttmb&ygmunﬁzamd@:gﬁnmmm) ‘metbmzol!clgﬁne(m sl
err err n cp centr nder e ssyr.e e, Qi

was purified tgy)’%gm ﬁééﬁ%ﬁ?‘% ﬂ@ﬁiﬁ&ﬁ H"@xﬁéﬁ“‘ph‘@s i

to provide t h@CCmeaeéeﬁHaﬂydide(m & 218 ginbl, yehdm)waﬁ)ndded drdpwise over a 45 minute period.

-~ N- Hydr oxy- 2- hyl -4 sioht C

Thleiycar ngyl :T?Ihag?“ ZIL ”S%QR%VWS{%%I n d| C orom‘i%ﬁﬁgw %Pﬁi&ﬂ@& o8

stirred at ro@mmmmmmhwaIWchﬁﬂ &he allowas MIYQG“@HRQWW

2.05 equi V)  angulMhicdbbniid sauuo;%n@mmmm AR Gher (B & fosmbtnﬂgcmnua el

was stirred at roomtenperature for 30 mnutes. |In a separate.f
hydr oxyl ani ne ke Wem deied (Fa;50a) 29d fen oppcentratd 3o an ol underiredpced pregsupe. @B@‘hﬁ_az&ﬂa
water (10 nl) eyyassillizel b shdify. C. Triethylamne (7.16 g, 70.8 mol, 6

equi v) was added and the resultin on wa stlrred at C
mqnut )es The 1% d ZiSsMethe wgbﬁﬁﬁ?“ é 'IgWP(SS(W aftispation

sol ution at O ofn-Buifllithiia (1.€8029.8 xng 4mz wimol, @. oa\mwamsamd diopwisd tb a csld @ 178 PC)3biutivh

roomtenperatu The rea i ed t d
then extract ed F%?"ﬁ”ﬁ'l“@ﬂf gstd(ﬁ'rgﬁ gt %1‘5" zw&zﬁt ‘&‘3&3 T 'ghce tre"’“lwIn s(g,mé"" W€SMQ

: 78 °C for 10 minutes. The DMPU (l.3-dxmethyl-3 4,5,6-tetrahydro-2(1H)-pyrimidone, 27 mL) was next

added and the now blue solution was stirred at -78 °C for 1 h. The reaction mixture was cooled to -90 °C



~

(Na2SO4) and concentrated to a solid under reduced pressure. The solid was
‘recryst al | wopossrokgym CH err]CN Herr]O to provide a white pegtarsey?iddstES) :
378 (Merr] + NH4), 361 (Merr] + H). ' : '
EXAMPLE 13 Preparation of

N- Hydr oxy- 1- (4- met hoxyphenyl sul f onyl ) - 3, 8 di net hyl - hexahydr o- 1H azepi ne- 2-
car boxam de [err] 13a. Met hyl

7- met hyl - 3-oxo-6-octenoate: In a dry flask, sodiumhydride (17.44 g, 436
mol ) was aodithep thdiagoliding (A0 £ 3819 mmeb dTHE(IR mi) wasi sinwdy adidedn The mixtuee was stirsdov e

}32(13'/ Ssg‘;/r ?Z%r%?_ ladditfdna 0!75 h 20250 OF afdithen methyl iodfde 936343827 mmol, 1.2 equiv) was added ozeé 5

di met hy| cambuet dhe reastiengmisturevng stiried B 99 PC fof R brand then WAoo repiemperatyse The
SUSPENSi 0N syfadnt WisirénioVel 18 Redve al A Wwhich Wad pbéd ity brilt@200 m1) aftRkiatled Al @RAyE Bhet- ONE

(25.2 g, 198 mol s added dropwi se unt,i | hydrogen began to evolve. The
o g KEx ANty T0S comblacd spapiecighs 3 ird (HEsS00) 194 o cxdimpetcdto Mopi e

reflux. Opeacddpressastdi Rupificatio of e 1pil @hscaccdniplished byl éhiraiihtographySdni silice gel fusing oM

addi tional ;2 h d.t hen, al | | 0 and,at roomt t) _
ovelr n: ght . h‘i’ﬁ@g%b;f Bt qhisat ggeo? ’e”%\éﬁg'%ﬁ 62 %’iwﬁsa%bﬁm %ﬁaw"?&g@ﬁsgﬁ' '{)fe met hanol
(40 nl) i N2ét hds)-Z-Metyicysjeinechydmnchioriled)u (Thomethyy estef (60 g, 246 mmol) was adidedrio SN

remai ned i By bfo %@%{*ﬁ&%ﬁ% hedasd reftol fob3! B34, uﬁﬁgé%gs mém:(gcflf]deto

reaction mxture roomtenperatdre tor hour _

resul ting seesplempsragne epddhasolyens vabiemued;uader fedugad prpssurm tb leayn 867 € (3P0 of #imilioy 80
m.). The s@ljstion was extracted several tines with ether, the organic

| ayers were washed with sodi um bi carbonate and dried over nagnhesi um

sul f at e and2¢ondathyd Nelg-methexypheayisuliary S« byfdrexyety-gmethyhD-systeiner(§}  f  cat i on

- was achi ev@dpenicillamine (14.9 g, 0.1 mol) in 2N NaOH (65 mL, 0.13 mol,-1.3 equiv) was stirred at °C under an
Argon ammosphere. A solution of 2-bromopropanol (15 g, 0.12 mol, 1.2 equiv) in ethanol (100 mL) was
slowly added dropwise at 0 °C. The resulting solution was stirred overnight at room temperature and then
the mixture was acidified to pH ~ 6 with 1 N HCL. The solvent was removed under reduced pressure to
leave a thick oil. 'i'he penicillamine adduct was then dissolved in dioxané (200 mL) and water (200 mL)
and stirred at room temperature. Trie_thylamine (29.8 g, 0.295 mol, 3 equiv) was then added to the reaction
mi:-:ture followed by 4-methoxyphe§:ylsulfon_yl chloride (22.3"g, 0.108 mol, 1.1 equiv). The resuiting
homogeneous solution was stirred at room temperature for 18 hours and then acidified to pH ~ 2 with IN
HCL The solution was poured into water and exiracted with methylene chloride. The organic extracts
were dried (MgSO4) and concentraied to an oil under reduced pressure. The resulting oil was diluted in

" methanol (30 mL) and enough diazomethane in diethyl ether was added to form a yellow solution. The
mixture was concentrated under reduced pressure to leave a colorless oil. Purification of the resuiting
methyl ester was accomplished by chromatography on silica gel using 1/1 hexane/EtOAc as the eluent.
The desired product was obtained as a clear, colorless oil. .
12f.  Methyl 2-methyl-4N-[(4-methoxyphenyl)sulfonyl}-thiazepine-3-carboxylate (6)

The methyl ester (10.8 g, 28.6 mmol) in THF (200 mL) was stirred at room temperature and then
triphenylphosphine (9.0 g, 34.3 mmol, 1.2 equiv) followed by diethyl azodicarboxylate (5.48 g, 31.5 mmol,
L1 e:juiv) was added. The résulting solution was stirred at room temperature for 2 hours.: The solvent was
removed and then the thick yellow oil was diluted with methylene chloride and silica gel (30 g) was added.
The solvent was removed to leave a white powder. This powder was placed upon a chromatography
column and eluted with 8/2 hexane/EtOAc. The desired product was obtained as a colorless oil. MS
(EST): 360 (M* + H); 377 (M* + NH,). ' |

'lzg. z-Meth'y|-4N-|(4-methoxyphenyt)sn:fohyl1-gniazepine;3-earbnxylie acid



through distillation, the product distilled at 75 [err]C to 90 [err]C. The
product was UONO®BI8827as a clear. pale yellowoil: M5 (ESI): 185’%&%}55}
H, 202 (M + NH4). 13b. Met hyl

2, 2-di et hyl - 6- oxo- cycl ohexanecar boxyl ate: The nethyl ester 13a (16.3 g,
88 6 mml) was dissolved in nethylene chl ofide (600 nL) and cooled to O
[err]C, followed by the addition of stannic chloride (34.5 g, 132.8

mol ).. The regactio tir ed a erature overni The
r eac% ion was ﬁ’ﬁi"@/ﬁ"\ﬁ W%E?ii h‘ﬂﬁ agﬂ]ﬁl’w%ﬁ‘gﬁd\ﬁ P mpmﬁmge‘tfémw '
times and sonamesphet., Lithiven nodideQMg;:%lHymoL 12eequidy wae sdded/any theagsuidng solticn wak héaRed

11 oo ol - ue S e Pl a8 ol sl B w5} Fpon e e

(Merr] + H), wRIDIN HEE The hiiadre was 3xtracted wnth methylene chioride and then the organic extracts were dried

) 4 e et L i
[err] C. Met hathsepataemphyusing i/ hexape/BOjc W‘W providethei¢sived prodiict as\adightlygilowrod.
addi tion of seg uWm&y-zﬁh&néymnqkmanmyﬁeuﬁﬁnl\rﬁfn-ﬁﬁdzéﬁn xEiide

tenperature for 30 m nutes and then heat-ed hours. I ce was

added to the Thefameac aaid ¢ g 1§ mmeb i dichiorprpsthane(5Q mky) W#ﬁsmdésmw@m and

fol |l owed by tiken @RI tildtide ¢5.095 0.5 inikidh, mr@mcmlmmdosﬂgerrmﬁ.u)%mme
basic. The mxt“gre is.then extracted with g? gi‘ ene ch lori de

organi ¢ | ayer Esuimg sofption j¥as Sresd, o) raom femparaRr aputes g 2 F@Hﬁ'&éﬂﬂ‘p?’&%‘ﬁ'ﬁ‘émf 0
an oil. M5 ( Bydjochi@@l (3.3/1g, 47.5Hmmoll 3ckquiv) in THF (50 mL) and water (10 mL) was stirred at 0 °C.

2- Hyd t t ' o

T 9 ol ) 1 o cigiatind (FFR gL Vg BARSERA sd RaAAGR I e sl U5 st . o s
t enper at ur e. inutRs. yrikhe agidichipridet pplytioncieas(nexicadded 18 Thehydnoxlamine solytion,jt 0BG andothe
added sl oW Y feiitind Snikrid Web Qifowdh X3 !;’di‘%ver;ﬁ@ﬁ dh Snt fefd t %@r&@ﬁn RGake dal Rext

reflux for 5 hours. The m xture was quenched by the sl ow, dropw se-additjon
of ethyl acet%tdeﬁ‘quhllb'uﬁﬁ\ #d thesy extragted, wikh dichioromethans, - The: erganisi exupete were dgied:

(1.5 nm) was @usht) inQ céridentrsted 1dtais6lid under ialbeliprelsurt. 1THe sofld)wadmSrysifiided o CH;CN /

{11ored, andd mp&ﬁﬁ%rﬁﬁfyl%éahf?ﬁ%éy@@ﬂ SHERAGR Lo o e

extract ed vvlth ether. The organic |layers are dried over sodiumsul fate and

concentrated under reduced pressure. NSE*F#%E?Q'SB (Mt + H). 13e.
1-1(4- Met hox;a/nphenyl)sulfonyl] 2- hydr% % 3-di net hyl - hexahydro- 1H aze -
pi ne: The repAtation ps i-Hygdraxy-1-(4-methorypheny YB3 3ulimethyk-bexahydro-1H-smspinedr o of

wat er and p- diapsoigigé 100 nL), fol | owed WD 98/ 08827

PCT/ US97/ 14551 _ : 0 43

by the addition pf 4-net hoxyapheiy! sul chl oghcecHé, 7 9 cOma0l ) and
triethyl am ne MS ). Lhd react rom mrxXture stirred
overni ght. The reaction was hed CReMBlified with IN to a pH -

2. The mixture was then diluted with waier and extracted w & net hyl ene
chloride. The organic |ayerg re dri ed over magnegi um sul fate, and
concentrated underygygduced pless : puisoic e,NOy Si | i ca
gel chromatogra g ank: thyT—a'c'era're % TWe'Iu_er%

(ESI'): 328 (Merr H, 34 rr] + NHerr])

1-[ (4- Met.hoxyphenyl )su{ fonyl | - 338- di met hyl - hexahydr@g1H azepi ne- 2-car boxyl i
c acid: The al cohol 13e?&g 40g, 1.22 mmol). i's di ssol ved'in acetone (50 -m)

and freshly prepared es reagent is @™eintil ‘the solutio M8 ns
an or ange/ brown col opposed to a qr |l or. The reaction nj re is
then stirred over??Pght | SQie9 nol i qu t ¢ oxalPOsidiad he e & Jb6nes -
reagent and N~<ol i d'—p'l"é#'pl t of% ] Hh N\ is

- filtered thrWe, and the liquidis/concentrated undar Jjredpced

= chl orof orm and was th water

pressure. The reéiddge is then dissolve _
-.several times. Theg A i} 139 .
13a. Methyl 7-methyl-3-ox0-6-octenoate: In a dry flask, sodmm hydride (17.44 g, 436 mmol) was

added under argon and rinsed several times with hexane to remove the mineral oil. A solution of of



/

orgnic layer is dried over nmagnesi um sul fate, and concentrated under
- reduced pregosiigazy The product is carried forward with no fpctivsei4ssi
purification. Ms (ESI): 342 (Merr] + H), 359 (Merr] + NH4). 13g.

N-Hydr oxy- 1-[ (4- met hoxyphenyl ) sul f onyl ] - 3, 3- di net hyl - hexahydr o- 1H azepl ne- 2
- carboxami de: The carboxylic acid 13f 420.37 g, 1.07 nmmol) in

di chl or onet hane (10 rrL) vvas sti rred at roomterrperature and t hen oxal yl
chloride (0.28 5 equiv) and DMF (0.08 g, 4.15 nmol) were
added. Th ed'wetexlmowge @6#@:& %ﬂft 'ma@ @y sthef (49 %‘r)"f?wﬁm cHsehspersion wap stited and

mn ]ut es. |peaid &Q’Bﬁ@rﬁhﬁxﬁlidﬁ\ﬁi_kyl-s-hb%tdﬁm (250 &) 298 wislelp wfkl 4d8dddPopwibe Antf) hydioges -
mo ul v In an S Stl([r e
Tri et hyl aﬂ?‘ﬁﬂ) pSvelee- Jb pne Y 8%{6? %w"%}é‘vgy Etos t P?Yé”lr”é?éﬁ 2t 4’%'@‘

sol ution V\aﬁcesliel addied mk cﬁ[pdm; the solfiion whS stivred ddras addfﬁmﬂachodschﬂaimdﬂom ltaut i on
was next a e t ting
ot U o wesana et fershe AR Tl Sl s ik B anecoith s sBlont ol PrdaBAl.
m Xt ur e wamL)ieether (200 L) was ddded tdutidusly AR reagtidn tnixeme embinaicih ¢het icei lath for 1 hour

di chloro &.Jaﬁgﬁmm gcg%g@nms r&&ioh . Soﬁuﬂdah@aiat M&%@ ;@ﬂge at ed

to a solid un pressure. Was recrys rom
/I Her r] Qresulling suspéngion atPaseed antocice) (330 81 andoeoneentigrdt HCI{8Gvend). . Thes sqlgiop ywas 357

I(:’M err] . 'eiaracted several times with ether, the organic layers were washed with sodium bicarbona 20 drfed dvidr
reparation of

N- Hy dir o - TRREPESHI, T 20c pacrrts BRdrr RgHerd prasturm jRifome ek, Eprifiration. vas eghisvethi de
\Ié‘\g'l'lg EJ/S 83 /8]2-t§1rough distillation, the product distilled at 75 °C to 90 °C. The product was obtained as a4<2ear pale

[err] Vello o MESH; S MEL D, 2 Orré'f‘howi“? et r ahydr o- 2( 3H) - azepi none: The
et hyl 2- cy13boheMathph2,2alimethyl-§-ox-eyciplixanpearbodyBitel 2 Therwiethyl esterlilds ¢16/04d, 886

5812 ol T et diGhia GRRER, ik 668 Il and BHBPRIZN, HBES B it br O
reaction n§taenigcklonds 345X . 3 3%mmel)-y mmmmmwdfaemwmﬁemm fihen

heated t o jesfibdiwasf ited witiDether (1006 BLYAR +REka Gvith ANt HE@ sE@ﬁﬂlﬁx&rhnms&ierﬁraﬂd t he

resulting sol ution s stirred for several tes umh e was -
FGcdod unsi SO PR e pvee egirgirn BB 5 Hpporipd Gy et SO AL 4T e

met hyl ene eds|porificci@n silicaiget g elugmanefetang eethy! scetste (95:9.d MSNESO) ¢85r(M+ B H) 202

concentrahy# Qﬁe reduced pressure to an oi'l. M5 (ESI): 186 (Iv[err] + H).
14b dr oXx t hyl - hexahydro- 1H azepi ne: The am de 14a (5.0 0

mol ) is di3ssol ﬁé@lmﬂhﬂ-ﬂlﬁﬂl(b&OGhW)‘ﬂmzﬁﬂ)aWat Fashstocaster 1 ( 3(&#9 7
tenper at ur gimoih-s afioWed il chigloRir(13Y LY 812 cbdledGo 8°C. SMethanesulfonic acid (38.1 g, 397 mmol)

was added followed by the addition of sodium azide. The reaction mixture was stirred at room temperature
for 30 minutes and then heated to reflux for 5 hours. Ice was added to the reaction mixture and stirred for
several minutes, this was followed by the addition of ammonium hydroxide until the reaction became basic.
The mixture is then extracted with methylene chloride, and the organic layers are dried (MgSO,) and
concentrated under reduced pressure to an oil. MS (ESI): 200 Mt +H). '

l3d. 2-Hydroxymethyl—3,3—dmethyl-henhydro—lH-azepme The ketone 13¢ (3 75 g, 18.9 mmol)
is dissolved in THF ( 100 mL) under an argon atmosphere at room temperature. Lithium aluminum hydiide -
(1.5 g, 37.7 mmol, 2 eqmv) was next added slowly to the reaction mixture. The reacnon mixture was
heated to reflux for 5 hours. The mmtme was quenched by the slow, dropmse addition of ethyl acetate -
until bubbling of the reaction mixture ceased. Then, water (1.5 mL) was added to the solution. A 15%
NaOH (1.5 mL) was next added followed by water (3.0 mL). The resuiting heterogeneous mixture is then
filtered, and the remaining orgamé layer is diluted with water 'and extracted with ether. The organic layers
are dried over sodium sulfate and concentrated under reduced pressure MS (ESI): 158 (M* + H).

13e. 1- |(#MethoxyphenyI)sull‘onyll-Z-hydroxymethyl-:i 3-d|methyl-hexahydro-ll-l-azepme The
alcohol 13d (2.9 g, 18.9 mmol) was dissolved in a 1:1 mixture of water and p-dioxane (100 mL), followed



mol, 2 equiv) was then cautiously added. The reaction m xture was heat ed .
to reflux fHIOMASBITs. The ni xture was quenched by the slow, BEHERPEMSST
addi tion of ethyl acetate until bubbling of the reaction m xture ceased.
Then, water (2.0 nL) was added to the sol yhion. A 15% NaCH (2.0 nL) was
next added followed by water (5.0 ni). The resulting honpgeneous sol ution
is filtered, and the remai ning organic layer is diluted with water and

extracted widhy, n‘ﬁ‘“ mﬁemmmyﬁmwl%ﬁﬁn&r(@vQrizsqmpov)%a HRAY IS U6 FHE 5651

concent r at ed “under T ec uce pressure: N

1- [ (4- Met homﬂbrﬂm@ﬂwmwmvdpmﬁ'ﬁ{WmmWﬂmamﬁﬁem YL
al cohol 14b 3 pR -, ﬁsm&zmms)mmmwﬁ&w&dlem&edlmﬁx xaaznylddé idtide. WﬁIe%F afE d
p- di oxane (100 m_ oI | owed b% F‘?Faddl tion of nmet hoeérgsenyl sul f ony

chloride (5. Irigd QyFE MAgngtivm ‘&t“ﬂ?f""é‘ﬁ‘i“ﬂ'é““t‘g‘dﬂ"ﬁ’ﬂ“ f7°mPﬂ'fE’ was
reaction m xnunﬁel byaiicd ged thranmtogtaphy usivghaxarghdthyl ddeste (3:2)as the sluenn SME (ESIE 328l (Mhd
acidified wt “ddﬁ:l‘_ a pH 2. The reaction mxture was then diluted
with water and”@Xtrtacted”ith met hyl ene chl ori de. The organic |ayers were
dri ed over regnesi- ummylmnnmuinemt-mamdemmﬂumdamms wéigs Thée

scotate. (o 2l Gop a2l iyt h 43R0 R B8y od a2 o) e

NH4) . 14d. added unnl the solution sustains an orange/brown color as opposed to a green color. Thc reaction mixturE

1-[ (4- Vet howmﬁrmﬂe}aw&ﬁwlﬂo Rpanaiiy didd ﬂ%@@ic@s&%ﬁ?%{éﬂ EndatpktGen sbhé

al cohol 14c . s di ssol ved in acetone: m.) O Jerr]C

and freshly Pﬁ?&’ﬂ%{?se‘ﬂ“ QNS%%S S 3l it fijteced hrough sslite gnd “rfeh%*tﬂ 'ﬁt‘P‘!‘}FP“?'tﬁg {8dens
an orange/ brr@dueedeaJsﬁt-e he Wdcﬁ dissalvell iR eloroRhWind whiled mﬂtmsagmm&u Mhe i S

then stirred overn| r opanol s agdded to uench t exces on

Feagent | and AR RGN B (e RGBT S B0 corcoaed G T eed T o tw@ﬁgﬁ

.celite, and camdfommddlml&fw&qmnﬁmremsmﬂbrﬂﬂ@dﬁ¢&3ﬁ9@é‘§uwu

géé{r?gggg /14 gg& N-Hydroxy-1-](4-methoxyphenyDsulfonyl]-3,3-dimethyl-hexahydro-1H-azepine-2- 45

The resi due cpeboxamige: (Theswarboeric paid B3B38 0wl indishiargmethanp (\Qmlgrwas stiresd 8t

times. The QGp@fRinferkrd¥ @hd thén oxslwcmdn&\(@ﬁs g@mﬁﬁumﬁdﬁ.g)am DMF@.08 ?Mﬁirﬂﬁ&l?d
KL

under reduced pressure. The product |s .carried forwar th no turther

purificati oﬁ‘""ﬂ\?@d'(dEé?’f resulting SENP‘@r'Y’f s‘!ﬁ“ﬁl)“‘ rogm fempfyRruIE 18§ )“‘“‘“'?ﬂé“ a separate flask,
N- Hydr oxy- 1-hwréxy(miidmy&p&mﬁyé (03¢ 4.28vindl; h@ﬁﬁhmMW{%@m@m&(imDMWade
The. , Car boXYluct Ahflmbictolsd s ity 3TlURlal ol s B QLRIEHIANS 2, B3l 0

stirred at room n’bera re an OI’I
2. 05 equiv) ferld mibivkes( The & eplorige sbumms)nemmded udhmrdrommerselsmntai M {C and the

sol uti on Wasgesgitihg ﬁ%r@w Afwd Fo@ﬁ‘w&ﬂéﬁ ;ﬁ]aﬁl-bt e‘?he rl:&uéh PRRAE Fhnext

fl ask, hydroxyl am ne drochloride (0O 14 24 equiv) in THF
(15 m) and agigified Wit ln'E)H%aagd hep r‘?"@ﬁ‘e‘étw"B h'°f°ﬂ°ﬂ!€t°hy1’§rﬁf$fé'°(°z"w Were shtied;
rlngol 6 teqw(N o@sn&dﬂe&luamol & botid mulel aucagor&awtmwm rS&'ysEdt k mﬁu (ﬂ;&m auig?:n

m nut es ac or, i ol ution e hydroxyl am ne
sol ution at '{3 e@'? %fq%‘h%s 8“’9‘@%‘6?‘{ ftﬁﬁw x gé%agq%%md to stir
overnight at roomtenperature. The reaction m xture was next acidified
with 1 NHCO and then extracted with %thane The organic extracts
- were dried (Na2S04) and concentrated d under reduced pressure.

The solid wa!'senﬂe@f"ysﬂ‘&ﬁyﬂ@ml-l(hmf'mmybwlm:éﬂthyﬂv-%wmeﬁaamwe

powder. Ms (ESI): 429 (Mt + H).
-EXAMPLES -15-101 - The followi ng (where Wis nil) corrpounds are made -

“using the nmethods described and exenpllfled above
[err] _



w Ar n

Y X

Exanpl e 1o osmsesdr (CH err]-) .S ' H ' PCT/US97/14551 o
4- NO[err]-C[err]H[er_r]- " 1 Exanple 16 3,3-(CH err]-)[err]
S 4-i-BuOC-Cerr]Herr]- 1 Exanple 17

3, 3- (CH[err] Y[err] S H 44

4-(Cerr]JHerr])OdJerr]Herr]- | Exanple 18

3,3-(CH err]o)[err] S H

4- (4-F- (] er i 00£] ) O Ghmy 1] M=\ _ASOCUEN
33(CH[err [err] Me§o,H : -

4(4-d C[err [err])OCGH[err]- 1 Exarrple 20 -(CHerr]-)[err]
S 4-(4-Br- C[err}ﬁ[err])OC[err]H4 14b 1 Exanple 21
3, 3- (CH[err] )erg OM& OMe OMe
4(4NEC[err]H[ O d err] Ha- 1Ie 22 3,3-(04[@’)[err]

S 4 4I\/EOC[G!JP}S—| rly Llal F4- 0035 hpl e 23

3, 3- (CH[er 2 - i el O Cerr] H4-
1 Exarrple 3 3 (CH err] - )[E‘Pr] YHydroxylaqyne - N |

4-(4- IVEN-C[err rr])O-Cerr] H4- anple 25 - 3, 3-( ri-)[err] -

S 4EtOC[err]H4 1Exar.rple 26 '
33(CH[err] ) [ ¥ s 4-i - Pr O O6H4- 1

WO 96/ 08821A4a. 7-Carboxmethoxy—tetrahydro—!@H)-aupmone The ethyl 2-cyclohexanone carboxylate (15.0

PCT/ USS97/ é—%ﬁ 521-mmol) is dlssolved in chlorofonn (200 mL) and cooled to 0 °C. Methanesulfonic acid (84.7 g,
46 Exanpl e 27 %oCH S H
4-n-ProO 2 qu( a‘ﬁ'ﬁ |agde2 llowecgb):gtht Mtgp ,of ﬁ”f’@f”rﬂ’-’"‘ Thesucuon mixture was stpred at

2- CH[ er r ] -r8orBtenipér@tite |f6i 300 hihutes dnd @¥P heated o reflud foBﬁ(hﬁﬂE.eld:]waQ {mea {o the redution

H 4 H H

s mgurShd oS polaies e by o AR Arppi i e o sl s

3, .3- ( CH[ erthg rejdtian is jnade basic. The mixture is extrated with methylene chloride, and the organic layers are
4-(4-Q - C[&feabdiﬂs@wdnb edrcShlrhtkd Yhider reduceld pressart 3T A, MS (s %aﬁ(ﬁ%f«‘f rl-)lerr]

S 4-(4-Br - (1err Herr])- C[err]Herri Exanpl e
33 3, 3- K‘EH[ e}-ﬂydlyfmqyl-hu ydrosiH-azepine: Thepmide 14a (5.0 g, 27.0 mmol) is dissolved in

4- (4- MeN- Cryger lhd‘ﬁ@f tfn]:lér‘aﬁ:[a&hi dtribPherd at room fempdrat@fPLithivktaluminum hydride (2.0 g, 54.0
33(m[er'@+1$—£9}"r"l:r‘ v added. h

4- (4- CN- C]®PPY %‘r‘f"j‘ﬂ‘\é‘l"r‘ﬂ Y added. The 'Eﬁ‘é"ﬂﬁ‘f"é‘“‘é%’“ cated togefux fpred oprs,) T r ]

S thixture was quendhed/by\Mbé 56l edrogwist)addifiar of dtljyb acelate uniit biblikingpdf ahe3rgaction
3,3-(CH '

2" (a" or PHCTET) 38 2P 0 s il oo 417 0n e

H fqﬂq\@d 6y water] (5{0amls)] M)loewﬁ[gépmysmo&wwpo@s T@ered, agl the fe@pining pRYicer 1 |
S s Fiuted with wateflu(d?exgcﬁﬂ rwktk'hﬁérr IrhY SednicQdyers ok dried-ever Jkiem Jfdfate and
33(CH[errﬁe3 [err] err]Herr]CH err]CH err] -
1 Exanpl eFonggntrated ynder '(‘é!l‘if‘b?"?’f‘“ﬁ [err] S H

E?[ err] H ergqe.CH ﬁ[(l—MtthoEﬁiimﬁlﬂiyl}}hﬁr&yﬁﬁﬂbﬁdihyhfﬁl{-}upme. The afSohol 14b H

4- CsH le. 42
REVE i near s e —
" addikibn of 4-methoxwh§xﬂ[sdfm}'lle{llmde](§ ©z/A8&rmrhdiy apd trjethylafing (8 wL,40.5 mmol).

oo o g Tt sk ey was ot & stic. qvpmigh. el b led ot Qi i Sich bsa
( Cl err] HiFer3:] "I[grqcm !pﬂ['ueq\yqs_then diluted with water and extracted with methylene chloride. The
organic layers were dried over magnesium sulfate, and concentrated under reduced pressure. The .

compound was purified by silica gel chromatography using hexane: ethyl acetate (2:1) as the elnent MS
(ESI): 300 (M* +H),317(MT+NHy).

14d. -l(4-Methoxyphenyl)snlfonyll-hexahydro-lH-szepme-z-carboxyhc acld The alcohol 14¢
(1.3 g, 4.35 mmol) is dissolved in acetone (100 mL) at 0 °C and freshly prepared 8N Jones reagent is

added until the solution sustains an orange/brown color as opposcd to a green color. The resu!tmg_ mixture

b.;nw(nI

is then stirred overnight. Isopropanol is added to quench the excess Jones reagent and a green solid
precipitates out. The solid is filtered through celite, and the liquid is concentrated under reduced pressure.



Exarrple 4633(CH[err] ) [ rr] S - H
4-(CH err] CMQ W83 err]) O err] Herr]- 1 Exanple 47 PCT/US97/14551
3,3-(CHerr]- )[err] S ' :
5-(2- pydi nyl ) - 2-t hi enyl - 1 Exarrple 4@5 3,3-(CHerr]-)[err] S
H 5- (3-isoxazol yl)-2-thienyl - 1 Exanple 49 3,3-(CH3-)2 S
H 5(2(rrethy|th|o)pyr|md|n I _
g y|3) |2 t hi ﬁﬂiy Le%xdueﬁ%ﬂa@@hi@soﬁ@d in chidroforh @idBwdsied withSvater several nme!§I The organic layer is -
(t I(’ i |( uor On.gpmvfrﬂ%ga?wpwsfme and concetrated under reduced pressure. The product is carried forward

t hi enyI with no further purificitioa.nM$ ¢ESH1314 (M3 +3D),(BHMT + NHyj. er r ] S err]

2-
gq err] N ﬁcﬁm'”‘yﬂl [‘*Bﬁ@%&%ﬁéﬂ‘?"@sﬂ( ‘?’é &T%‘{‘g ‘rd]f’[ ansy

S err] carbdylic acid 14 (1.11 g43.36Ghmel) ih dichioronpthin€fdi4nL) watstifrédit fodnvitemperature and

e E“[qe or 1P e (090 o TARE 205 o) snd DOVE (060 8,.55 g were s T
(esulmtg-w Vs stirred| 9t®ogﬁleppqnm}re for BO niinuiesp |l a5€parate flask, hydroxylamme

3 3- (CH 0
3 (4( o [ té{ (rar ﬁde 0.9 é;‘e‘??['ﬁ""é'r‘t equiv) in Tﬁ? as '§’7) anid wgteg (8 i % ,,E.,LI ied at 0 °C.
S err] Trieth m=( 6@'@9 rvmdéqdrapme ep@taqz]swwwqas stirred at 0 °E>€@m-§| e

S8 3, 3- ( it ]Tﬂc[a‘éﬁraﬂonde solutiSHOv& ikt added to thﬁlydroxylamme solution at 0 °C and the
4-(4- IVEOC[err Herrll= OCherr]H[err Exa 59

3,3-CH err] re?xt I.r1uxtu ovgab%,sﬁu]o ight at r{lg}m temperature The reaction mixture was next
4- (4- CN- K esdi dlﬁi{da{«ml] ) & GCE aid Hbeexu}ncted wnth dithlorms&hgnt.c ThE organic extracts were dried

o S S Bt et ekt gepan ot
PCI |/ US97/ 14H to provn eawhlte powder. S(E l) 429 +H)

Exanpl e 61 3,3-(CHerr]-)[err] SO err] H _
4EtOC[err]H[err] 1 Exanple 62 33(CH[err] Y[err]
sqerr]- PrOCE&Aﬁ@AﬁL_I 1 Exanpl e 63

3,3-(CHerr]-)I[ e'ﬂid followué@vﬁd’riil is nil) compotids are made usiflg fhe BE&@B&E&M" r]-

- Exanpl e 64 err err SO[err
2- CIrIII[)err] 4"‘I§?’P't§$'?°]’ [er]r])[ ! 1[ Ex]g‘rrple 65 3,3 CH[err] )[err]
S err] 4-Clerr]Herr qserr]H[err]

-~ Exanpl e 66 3, 3 (CH err]-)[err] H&q H
4-(4-F-Cerr]JHerr])-Cerr]Herr]- Hl Ie 67 3,3-(CHerr]- )[err]
SO err] H 4-(4-dAd-Cerr .Qg“r]) C[err]H[err]

Exanpl e 68 3,3-(CHerr]-)[err] SO[ ®rr
-(4-Br- C[err]H[err]) C[err]H[err] 1 Exanple 69
, 3- (CH errr=ferrt ScFer i

-(4-MJerpplNCerrierr])-ClleXr ] H ed W . - 1\rExarmI¢= 70 n
, 3-(CH er & ] 8rr] _

(4 mq#%%%%% R e '
, 3-(CH[ er d6] |3.3-(CHrp 1] S H 4-i-BuO-CgHg- I
- (4- MO O gabieh 1 1]la)s- ks | Higr 11 - nl B aelit)d ety i

, 3-(CH er [errT err]
-(4-errj }—l‘mplﬂ&h )3&(5& S 1 H:xarml ‘HE'QJMMCHF edqdl-Jlerr]

s err] H 3.(CHy (3§[err] Hier 1 Nj : 1
Exampl e 7 Bmgl, ;9-(&,131[3659?1345 rsTj PIErT] Q@bﬁg&}lﬂwﬁi l

- 4-(2-q er rjjBxample 20 h3S 3 - Exalfi(d-BresH)O-€6Hs~ citdr v - ) [ err]
Sqerr] Example 211 3gF(CH1-)7 @H err]gH err] Q(ﬁ-ﬁfefh)o-ﬁ 1 1} Exanple

76 3, 3-[TCHAerrJ- T Eerr | ) AenlrTCH err] - -
1 - Exanpl ¢ Example2: - (3;!5*!@11-\ err]l 1H s ﬂ4‘MCO~C6§4)OC6H4

bwhwbwhw'b

1
(4- O er r] HimanpdbH] anithither fls H 4-(4-CN-CeHg)O-CHg- | |
- | Example24 | 33-(CHy), S |H 4-(4-MeoN- cﬁ_ggmm- i
Example25 | 33-(CHy)p IS H 4-Et0-CgHy- L
Example26 | 33-(CHz)p, |S H 4--PrO-CgHy- 1




Exanpl e 78 '3,3-(CHerr]-)[err] SJ err] i H
(2 Clerr} WoesaaH er 1] CHerr] 1 Exanple 79 3, 3péfkenmabsy) [err]
Sqerr] CGH[err]CHCH[err] ' 1 Exanple 80
3-(CHerr]- )[err] SO err] CGH[err]CH[err]-
1 Exanpl e 81 3,3-(CH.err]-)[err] ﬁerr]
(4-Cerr]Herr]NCHerr]CH err]- Exanpl e 82
3,3-(CH efrT-)]err] SQerr H _
(2-Cerr] L GHatp 1S | LB ot d-mPrO-CeHy- 3 oy odelt Ylerr]
g)((?[erlr] 84:—:xmnpglﬂs ( 33-(CH1-)1)E1 SCerrr] Hierr})Q@fa-m}d:i{mrr] 1 1
anmpl e R LT gQ err
4- (d er r ] HEBmple2, \@&'{3{2@ S '%1 Pt Cella- , L edr]-)[err]
Sq err] |Examplelo | 3.3(CHa-- ({$err] Hat r]) O{@L@FrdsHkRCiH, R
Exanpl e 8p 3 -(% -)[eLr] err | H
4-(04[errl-ﬁél§pls£}3.;-< Sty ¥ el - A CLCaH O Cally- L1
3, 3-E§( C"'[lefE:lamb[eGU] 3,3(-@1;1{)¢r]r s ] msq 4-(4-3:!&;1(1%@54 di nyin) - 2- t hi enyl -
anp 36 3,13; rr err  er
5-(3-i soxF 3 2 13-ty I —Exapl-e—34 Ji"M”N'C‘MS‘——’éqJerr]
H Bafngle G4EL Mﬂ: PpyrsmdindH | 4-CN-CgHj4)-C I
iy 2”3) ( 2 M mbleas —| SR(CHa s s 3 (qerr]- 542(4-Me0-%ﬁe4££ﬁiﬂg- L
(trifl uorpesambibs pyrisz@sg)y - |S . H 4-(4-CsH NYO-CgHg- 1
2-thi enyl}_ Ex e , 3- [err]{-) [ err] r H
4-(Cerr] F KQH e gﬁbé@}{afer ]-)[err]
CH err] | ExampleB8 | 33-(CHi, (4t$- Cl er | err]|¥eCirobidginr |- |1 |1 Exanple
93 3,3 (CHerr]-])]err [ err] :
4-(4-0-65%2‘?"#@%::]3;35 _3.2;}%:' H EearsHaCH > o o caddeed) Vlerr]
‘CH err] | Exampledd |33-(CH3-»» 4+$4-Br- Qterr] HiaHkCH-Clerr] Herqi- 1 WO
98/ 08827 - -
PCT/ US97 gggggle 4] 3,3-(CHa-» S ; H (4-CsH4N)CH>CH>- 1 48
Exanpl e 95ExampB43- (IGHI-EHsis ) (8] GH[ er 1] 2-CsHaN)EHLCHo- ] '
4-(4-I\/E-C[€,{a£luélhgrr]3)3ch1%r] err]- gl By I ) H_S,S-(tl-ll[err]-)[err]
CH err] 1m} = ATV CrgT T e : Dl e 97
3, 3- (CH[ efEfampleds r ]| 3.3-(OBsYer rfl S H 4-(Can)0-C¢H4- 11
4- (4- CN\- C[g{aﬁbﬂhgr r ]3)%%4 s | Iﬁ(firrpl 6 H CHerdl;-)lerr]
CH err] i - Vef r]N-L,[_?rrrH['ET )&Cr” 1
Exanpl e am [ 3(CHh-P [ ey 3] [err]i4 CH‘; 6H4- 1 1
- 4- (4- CH ey gxahlbfad ] § 8. (Q;Q%dmyﬁ-zx?tméﬂ"[ efr] - §[err]
CH[ err] ) O Coté- (0T
3- (CH ejExampleds | -(lesn;gzdyl)-z-:hnegyiu Lo 6 HA-
1 Met hjoExample 49 Selgipethythinrawdins |y ¢ Exanpl e
1 using t appronrli l | fhe—$ul f onyl
chl ori des| Gwamels 581 o 33EH: - @hmphds- ar e ei fHer
pur chased| from con ey wyinmearEPndds. | For
exanpl e, pHre—4——pH +e-p]$r ation. of
Exanpl e 175xmspre 4NOLLgHyk yn_et _al {iln Aust. J.
- Chem , 1P/9, 32, 445, 9 repared y ¢xidation -
of the cofé@%éé@# ]“é'g%p%%ig —Fhre 5,\; dati on
.. proceeds ) ExampleBBNe 4-L5Hq)0-C5H4-ExarmI dd 91-101 are
‘prepar ed hpal ogqusliy. anpl £.13 us The RrORS i functi ¢nal i zed
Sl T R S AL D 2 M G Al
: Example 55° { 3,3-(CHs-» SOy H 4-(4-Cl-CgH4)O-CoH4~ 1
Example 56 | 3,3-(CH3-» SO» H 4-(4-Br-CgH4)O-CgHy- 1
Example 57 | 33-(CHy)p, |SO»  |H 4-(4-Me-CgH,)O-CgHy- 1
Example 58 | 3,3-(CHz-» | SO» H 4-(4-MeO-C4H2)O-CoHg- | 1
Example 59 | 33-(CHa-)y | SO, H 4-(4-CN-CgH4)0-CgHg- ~ | 1
Example 60 3,3-(CHa-» SO, H 4-(4-MeoN-C¢H4)O-CeHs- | 1




These exanpl es provi de the skilled artisan with sufficient gui.-dance as to
maki ng t he PWOI8/8827i nvention and do not limt it in any way. PCT/US97/14551
Conposi tion and Met hod of Use Exanpl es

i nvention ar

e usef ul

to prepare conpositi of

The conpounds of

t he

for the treatnent of ailnents

4-(4-Br-CgH4)0-CgHa-

and the like. The follow ng conposition and nethod exanples do not limt
the invention. but provide guidance to the skilled artisan to prepare and
use the conptlémiﬁesfoﬁrggs(bh met Q,ds of tdﬁo C;;ﬁXent ion. I ea¢h case
t he conpoundgs—torTota quostTturet—forjtie _exanpteconmpogmd—$hown
bel ow wi th dj 6 <_Ql3t(§H1)o 180>  ThéHnet ho -exenpl ifijdd do not
limt the i r\ﬁ%ﬁlggb ‘5'[3-(@?19-\]4 ds gwl dang f@ tot q_%d{sgg arti sar 1t ofjuse
t he conpounds,—coOnMposHtTONS G {met oS LUT thefrmventT o Tie—skit 'rc#i
practiti onerjﬂpﬁ&g&_éédpﬁn-ag 1 1802t he eXanpl e 21GHav-BreCallat dance [dnd{ may be
vari ed based %ﬁpggjl‘t '39R§ﬁ§'-gﬁ }opat i e h}L 4-CeHe-CrHy- N 1 _
Exanpl e A ATt abt et conposT tT o { o7 at—adrt e stratTom—actor di ng
to the presdixanplesit it S3-(CHsbmdSO02conpt Hsi ng: | 4-{4-F-CsHs)-Catlanponentl
i\qu% CBy |50 H 4-4-Cl-CgHs)-CeHy- l
PCT/ US97/ 143 Ekample 68 _ | 3,3-(CH3-)» SOy H 4-(4-Br-CgHs)-CgHy- 49 :
Lactose ' N R . . 130.|nyg
Mai ze Starcl Example 69 3,3-(CH3-)» SOy H 4-(4-MeyN-CgH4)-CsHy g
Tal ¢ Example 70 3,3<(CHz-» 1SO» H 4-(4-CN-CgH4)-CgHg- 14 | ny
Magnesi um S @aLghén | 33«(CHs)p | 505 H 44-MeO-CaHg)CeH,-  {11- | 1D
Gt her conpoymos favi T a St gctyr e acco[armg tp rormot W th
subst ant i al I}\Examplé T23r | B34Gt1-do | SO> H bunehd{4 ilgh| ng 60
kg (132 Ibs ,Exmléﬁrl N9 3iemm,r hdwmpt oi df grihrifig -C{Md byjq ngthod
of this inventTom —Spgcrfrcalty; ror 2 Lrears, {reeftan) ets
per day is giEximpleddp, 54316931')7\LM_&LL_£_5_4N)°&H41h& bid bf the
treat ment peigegspie 3she| Bakerp), | $ sexam npg and 8 H W) eHL-O have r¢qucpkd
I nfl ammati of,__and 1 nploved rmbl | TTYy W tpout copicom tant parn.
Exanpl e B ExamPle76A -2 S N ni st b ccording. he
present i nveikddyle 77 S mjﬁmmnpr sebNg: | H (AEFYRICHICH,- 1
Anount (%V\I/W)E anpl e 1
15% : _éa‘écaﬂ‘hr-nl SOy H (2-CsH4NYCHLCH5- 1
85% Ot her cERAMIEI® haygmq@)Lt | 804 ur e prcor di hggHLusoHsUl a (1) ane psed
wi t h subst aptl al lar resulfts. A mal'e subject | yel phi ng
90 kg (198 'Lq, 180 ¢ AL o g.é?_csa' Heit ol CRsCH0 e oo by—a—tbt-hbd of
this invent maampﬁmm [ 382CH¥), f 0505 yvealH, a Ch@sCsHgNRIMICHLNI ng VO np of
Exanple 3 i¢$_admnl,stg ' ' t the pnd pf the |
-t reat nent p-rmrg;ﬁghe #ﬁé&g%—ﬁ%ﬁﬁd—to have
no Example 83 3.3-(CH3-» SOy H 4-(CgHj 1)O-CgHy- 1

Example 84 3,3(CHy-» | SO» H 4-(CsH; 1)O-CgHy- 1

Example85  |33-(CHy-p, |50, H 4-(CsH3)0-CgHy- 1

Example 86 3,3-(CHz-» SOy H 4-(CH10CH,CH»)O-CqHg- | 1

Example 87 3.'3-(Cli;-)9 .SQ_ H 5-(2-pyridinyl)-2-thienyl- l

Example88 |33«(CH3-), 18O,  |H 5-(3-isoxazolyl)-2-thienyl- _| |

Example 39 3,3-(CH3-)2 ‘807 H 5-(2-(methylthio)pyrimidin- | |

: . . : -| 4-y1)-2-thienyl- :

Exampie 90 | 3,3<(CH3-) | SOy H 5-(3-(1-methyl-5- 1

: (trifluoromethyi)pyrazolyl)-
2-thienyl-

Example 91 3,3-(CH3-»» | CH> H 4-(CgH4)O-C4Hy- 1

Example 92 3.3-(CH:-» { CHy H 4-(4-F-CgH4)O-CgHy- 1

Example93 | 33-(CHz-p | CHy H '4-(4-CI-C4H4)0-CgHa- 1

Example 94 3.3-(CHa-»_ CH- - H 1



further advancenent of erosion/fibrillation of the articular cartilage.
Exanpl e -Wo0 98/08827 A sal i ne-based conposition for |ocal adrPCU/uSI7a4ssIN,

according to the present invention, is nade conprising: - Conponent
Amount (% w) Exanmple 1.

5 % Pol yvi nyl al cohol 48

15% Sal i ne

80% Ot hgr_ co n I ng a4 ruct pg,e accp t . la [|) jare used
with suh@%ﬁﬁﬂ&)ﬁ; 3 = Aéf{?!to. B _ Al rgl-deep cor neal

abr asi on Exapplé 9 | BA-(CHep t @ OMBCh eVH twi CEWMGQ‘CSWGHLiSlS eded, with

no visudl_ sequel ag. : anple D An

t opi cal or i G 0 dCHR ot oL, o i BEG-CNCEHA0-CEHY, L o esent

i nvent i ¢rExample 9800 ¢ 3,8 00R4-bSi N CHy H _ConmpapemesN-CeHa)O-CHy- | |
i 7 f Ex '

5o { bl i of P e [ WlEthocu |

DCTIL

g C%Z s '/Eﬁ%wlﬁm D&8LCH3» | CH, H 4-(3-CsH4N)O-C6Hy- 1 L,
Thi ner od E?tamp e101 | 3,3-(CHy-» | CH» H 4-(2-CsH4N)O-CgH4~ o CDE

d- Sor bi t ol ' 5.00

3 yci ne ) 0. 35

Puri fi ed wat erExamples 15-50 afeppreriared analogously to Example 1 using the appropriately functionalized

100. 00 ak+ . : .
. Ifonyl_chl &Lt.'rﬁ Ifonyl chlorides which are used t the ab |
100. 00 /&?J-n%fc the of ee?u g'(l)ynpoﬁrrllgss wl‘”}lewlur?gus%l sot‘l’ff:gtaﬁr e 3c°g%rex(ﬁmrq§sfrg ﬁ%errnul a

(1) are Ruskpsed fmmseqmmersiali WSS OF ipFRPATSE Wiao dpevns methods.  For exarpple, | it 4-
sufferin h{nBﬁﬂhﬁhﬁMoﬂﬁ&l&m&Bﬁdwﬂkbﬁﬁu&ﬂﬂoMﬂﬂﬁ | VAR préfardQE HeseHb&ESY K10
change ( (j: y; _Scar%gg@i's g*]l}gt ally di mnished.

Exampl e E remiys (AL 4ty a8 oY8h %4 ition, according to the present
i nvention, is BafifesS:9p ateFirdpred by ixidadenaifthe corresponding sulfide (found in Examples 15-

gongSI t IS&I:] Tﬁ%x\é%ﬁ%wpmceedsinama%em rg] s?JExamEXglgP.l e 2c. 330
Ascor bi ¢ aci d Examples 91-101 are prepared analogously to Example 13 using the appropxiptejy functionalize

Ment hol  suifonyl chloride. ' - 0:1

Sodi um Sacchar.i n . . . . . . On.ﬁ,

Propel | ant ( F fhese prqqp}es provide the skilled artisan with sufficient guuiam:te1 agto ing the presqng, o _

100. 0 Amiverton hrdlo abthindit icin Byowapds having a structure according to Fornul a
(1) are used with substantially

Composition and Method of Use Examples

The compounds of the invention are useful to prepare compositions for the treatment of ailments
and the like. 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 the compounds formula I may be substituted for the example compound shown
below with similar results. ' g

The methods of use exémp_liﬁed do not limit the invention, but provide guidance to the skilled
artisan .to use the comﬁqunds, compositions and metho:ds of the invention. The skilled practitioner will

| appreciate that the examples provide guidance and may be varied based on condition and the patient.
Example A

A tablet con"lposition for oral administration, according to the present invention, is made

comprising: ' . ‘ -
Component ' Amount
Example 2a 15. mg



simlar results. An asthma sufferer sprays 0.01 nL via a punp
act uat or i "\WO98M882Fouth whil e i.nhaling. Asthma synptons ar e POTAISITA4RSH.
Exanpl e F A topical opthalmc conposition, according to the present

i nvention, is made conprising: Conponent

Composition (% w v) Compound of figxarrpl e |

0.10 Benzal koni um chl ori de 0.01
EDTA lgo.% ' -
Hydr oxyet hyl cel | urose (NATROSO_ Merr]) ' - 0.

Sodi um net abi sul Majzg Starc _ )

Sodi um chl ori de @@¢9% Total = 4. mg

100.0 WD 98/ 08827

PCT/ US97/ 14551  Magnesium Stearate 1.mg 51 Any

of the ot heousaaﬁmatﬂmhag/s sigctiire Sdcbrding b FOmAAA (DY 26t 3l wifh sitRarBialipsidilar redii@, USed
w th substantiall Iar resu | e subj ect wei h| ng

L
90 kg (198 Ibs), Ay fem Al s ?%W‘@Pﬁégf‘sﬂﬁ%@?)a’t“r%‘?{’g%"i“ qumataid phugis, is treated
met hod of t by Smeétlodenf thisGrventidpe Spetifically, for, 2 fears, aZegiment df three 2abte| per Ry @k nis@RRd
containing 10 sgjs“@é&'rrpl e 5is admnistered to said subject's affected
eye tw ce- dalﬁ . Exanple G
A conposi tion f oAt wreadtof thel treathentrpesiod, the patientSis exathined angris Sumiyto have reduced

Conponent Amount

Exarrpl e 2p. inflammation, and improved mobility without concomitant pain. 100 ng/m carrier
Carrier: sodi um ci trate buffeExampleB (percent _ by wei ght of
carrier): A capls@6 fok Bialhdministration, according to the present invention, is made comprising:

0. 48% rboxynmet hyl cel | ul ose

0. 53 g?%@ﬂé’— Amount (%w/w)

0.50 rre[-:hyiplepar aben 15%

0.11 pr -

0.011 p#%khyﬂﬁeoﬁl | ngr edi ent s are mxed, form ngssg' suspensi on.

Appr oxi mat ePerzom@parhdsdavingastrectrpiscardiog toiFormali(l) afessed it substardially girailpt feglts. t o a
human subj ect wi h.uﬁmpmsre&b?eﬁ:t @&éhﬁ:gtdérﬂgr(ws-ﬁb? dufttrfng (ol os! rJisUi&thHQ:ﬁG‘ySa the

tunor. This dosa e I's repea tw ce appr oxi nat e days.
After 30 dafpghods rfb'fdwssmm' t%clﬁﬁa%afgfessrm.ad@wéﬁﬁnamg@ ﬁ"% °§rEéEFEPA‘T pyis
decr eased tﬁxdiﬂidtd?&dﬁlhﬂy tb Budd faBjedtent .

At the end of the treatment period, the patient is examined via orthoscopy, and found to have no
further advancement of erosion/fibrillation of the articular cartilage.
Example C

A saline-based composition for local administration, according to the present invention, is made

comprising: .
Component . Amount (%w/w)
Example 1 5%

Polyvinyl aleohol _ : 15%
Saline | 80%

Other compounds having a structure according to Formula (1) are used with substantially similar results.
A patient having deep comeal abrasion applies the drop to each eye twice a day. Healing is

speeded, with no visual sequelac.
_ Example D
An topical composition for local Qdeistation, according to the present invention, is made comprising:
Component : Composition (% w/v)
Compound of Example 2b. ' 0.20

Benzalkonium chloride 0.02



.Gt her conpounds having a structure according to Fornula | are used with

‘subst ant iwgblogrogeay | ar results.: V\D 98/ 08827 PCT/US97/14551

PCT/ US97/ 14551 . ' 52 _
Exanpl e H A nout hvvash conposi t ion i s prepar ed; - Conponent

o v Exanpl e 2c. 50

3.00 SDA 40 Al cohol

8. 00 Fl_avor :

0. 08 Erfimerastler : 0.002

0.08 S@cBotbitol-| uori de 5.00

0. 05 G ycerin 10. 00 Sweet ener 035

0.02 BetrZ8c aci d "

0. 05 Sademmichydr oxi de 0.075

0. 20 . .

0. 04 %?réfriedmm —— bal ance to
100% AToat+ent with gum di sease uses | nl df#0@he nout hwash thrice
daily to prever{,fdrther oral degeneration. 100.00> her conpounds

havi ng a structure accordi n% to Formula | are used W|th substantial |l y
sim |l ar r Asylof the other compounds having a structure according to Formula (I) are usedggmp%an}mlm

| ozenge cgm%mon i s prepared; - Conponent

0,

(;M{)\]/_ S(ﬁ’ %Fu%l%nng from chemical burns applies the composition at each dressing change (b.i.d.).

17. 50 Scarring/sbstantilly diminished. '

17.50 . Starch

13. 60 Sweet ener Example E

1.20 A inhalatign agrosol composition,- accordmg to the present invention, is made comprising:

11.70 | or o

: . Cc Composition {% w/v)

0.10 _qmp_%%n Syru S bal ance to

100% A%@P‘P"@ﬁ?&ﬁ@%‘@%e | osenge to prevent |ddsening of an inplant
in the maxill a.AleohotQ her  conpounds having a stuctuproaccording to Fornula
| are used with s%)st Jﬁtla||y simlar results.

Ascorbic aci 0.1
Menthol | | 0.1
Sodium Saccharin 0.2
Propellant (F12, F114) . ' Q..
Total = 1000

Any of the other compounds having a structure according to Formula (I) are used with substantiaily
similar results. _ .
An asthma sufferer sprays 0.01 mL via 3 pump actuator into the mouth while inhaling. Asthma

symptoms are diminished.
Example F
A topical opthalmic composition, according to the present invention, is made comprising:

. Component : - Composition (% w/v)
Compound of Example 1 0.10
Benzalkonium chloride | R 1}

'EDTA - . 005

Hydroxyethylcellulose (NATROSOL M™) 0.50
Sodium metabisulfite S 0.10
Sodium chloride (0.9%) ' g.s.

Total = 100.0
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Exanpl e J wo 98/08827 . Chewi ng Gum ConposPCTas97/14551
Component W v%

Example 1 - 0.03

Sorbitol crystals ' 51 38. 44

Pal oj a- T gum base* 20. 00

Sorbi tol (70% aqjie L Of) « . 0 .
Manni t ol ( Qn{p L Giss c%ﬂlx”&xhs @vmg a strugmre according to Formula (1) are u%g “68 substantially
dycerine similarresults. 7.56

Fl avor A human male subject weifhifxg 90 kg (198 Ibs), suffering from comeal ul&rag&s,bi? treated by

pati ent chews the tgjl:m to preven ooseni ng to prevent | oosening
dent ures. amethod of this ipventiop, $RseifeAlY foR A mepths aspling selytion coptainingdiOmg of Examplefiis a |
are used W ddhinfsteRatasaidisttjteys debted &€ twicksddily. S - _

Exanmpl e K Conponent.s
w v9% | UsP vater  Eimple G 54. 656
Met hyl par aben A composition for parenteral administration is mad@ c@#prising:
Pr opyl par aben ' 0.01 ' _ Xant han
aum ameansnt 0.12 Amowlt 5 aum
0. 09 _ Cal ci um car bonat e _ : 12. 38
Anti f oam Example 2b. . 1. 27 100 mg/mi carrier
Sucr ose _ ' 15.0
Sor bi t_oI Carrier: 11.0
g Zgﬁ{): n sodium citrate buffer with (percent 0.2 5.0 Gtric E\glnéyl
0.15 by weight of carBap| ant ' 0. 00888
Fl avor e 0. 0645

1 : 48% :
Col or ant ecithin 0.0014 onarrpl elis

prepared by fi rsebppmetylediblorry of gyl cerin and all of thd8enzyl al cohol
and heating to GRvifonet hen sl owy adding and mi xi ng toget hegp met hyl par aben,
propyl paraben, water, xanthan gum and guar gum M x these ingredients for
about 12 mi nut eé""\fhy[?‘?'ﬁ"’Si Iverson in-line mixer. Then sl &y add in the
foll owi ng i ngregrapplparaben t he fol |l owi ng order: remaining dleiterin, sorbitol,
anti foam C, cal cium carbonate, citric acid, and sucrose. Separately conbi ne

flavors and cool ants and then slowy add to the other ingredients. Mx for
about 40 m nut esThe above ingredients are mixed, forming a suspension. Approximately 2.0 ml of the suspension

is administered, via injection, to a human subject with a premetastatic tumor. The injection site juxtaposes
the tumor. This dosage is repeated twice daily, for approximately 30 days. After 30 days, symptoms of
the disease subside, and dosage is gradually decreased to maintain the patient.

Other compounds having 2 structure according to Formula I are used with substantially similar

~ results,
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The patient takes the fornulation to prevent flare up of colitis.

Al'l ref eEA8%88tscri bed herein are hereby incorporated byPFE*@$%Qﬁﬂ9
Whi | e particul ar enbodi nents of the subject invention have been descri bed,
it wll be obvious to those skilled im2the art that various changes and
nodi fications of the subject Invention can be made w thout departing from
the spirit and scope of the invention. It is intended to cover, in the
appended clainms, all such nodificat Examplefthat are within the scope of this

i nvention. : 1S CLAIMED I S: 1. - A
conmpound havi%nmgmz?¢ﬂ%?ﬁ$§m§%c r %ng to Fornmula (1) [err] wherein
Rlerr] is H  Componentpo i o hyudrogen—allad—or—acyd %Wl Ar is COR3 or
SO2R4; and ExampleZ8 | s al koxy, aryloxy, heteroaryl oxyseml kyl, aryl.

-het eroaryl, heteroalrxlr am no, al kyl am no, dia* | am no, aryl am no
and aIkyIaryIaﬁ’i’hé‘,’A"ho R4 is al kyl, heteroal kyl, & , or heteroaryl,
substituted orFmwsubstituted, Xis O S, SO SCros Yis

i ndependent|y pne.ar nore of hydrogen. hydroxy, SR err] OR4, SO02R4,

al koxy, am no, st wherein amno is of formula NH}#Q ,Rlerr], wherein
Rl err] and R12S«kuwm Fleidpendent|y chosen from hy@@ogen, al kyl

het er oal kyl , hégyﬁﬁrﬁi’dw’ aryl. SQerr]Rerr], COR7, CSRerr], POQRerr])?2;
and Rl err] 1s hydrogen, alkyl, aryl, heteroaryl; R6 is

al kyl, aryl, h8vesl®sry| 6 heteroal kyl, ami no, alkyl am no‘,imdi al kyl am no,
aryl am no, Benzoic st Y| ami no and al kyl aryl ani no; 005 R7 is hydrogen,
al koxy, aryl oxgddihet grro%%eryl oxy, alkyl, aryl, heteroaryl _heteroal kyl,

am no, umhy 0.20

Dye 0.04

Water ' g _ . balance to 100%

A patient with gum disease uses 1 ml of the mouthwash thrice daily to prevent further oral
degeneration. ' o

Other compounds having a structire according to Formula | are used with substantially similar
results, . '
| Example |

A lozenge composition is prepared; _

Component ' YWty

Example ;.'a. 0.01

Sorbitol | 1750

Mannitol | 1750

Starch - ' 13.60

Sweetener 1.20

Flavor ' | 11.70

Color T 0.10

Corn Syrup balance to 100%

A patient uses the losenge to prevent loosening of an implant in the maxilla..  Other

compounds having a structure according to Formula I are used with substantially similar results.



/
al kyl am no, dial kyl am no, arylam no and al kyl aryl am no; R8 is
al kyl, aryl, heteroaryl, heteroal kyl, am no, al kylam no, dial kyl am no,
aryl am noxyg egnssz7 di aryl am no and al kyl aryl am no; Roarodermnsssal kyl |
aryl, heteroaryl, heteroal kyl; Wis hydrogen or one or nore |ower
al kyl noieties, or is an al kyI ene, arylene, or heteroaryl ene bridge
bet ween two adj acent or nonadj acent car b¥ns (thus formng a fused ring);
Zis nil, a spiro noiety or an oxo group substituted on the heterocyclic
ring; and nis 1-3. Thy ucture al so includes an optical
i somer. diastereonmer or enantioner for@"g%a%r{lla (1) or-a
phar maceuti cal | y-accept abl e sal chewgﬁmﬁmoemwabl e am de. ester, or imde
t her eof . Comuonent 2. The conpound of. any pgsmgeding claim
“wherein Xis S Br—gso"Q"err] 3. The conpound of claim1l1, wherein Ar
is SR err] antkaRPledr] is alkyl, heteroalkyl," 003 aryl . or
het eroaryl, subSdrbitotérpsthisor unsubsti tuted. 5 4. Thegapnpound of cl aim
1, wherein Rer h or substituted phenyl. The conpound
of claim4, mheé’h‘f’?i‘?ﬁ%“&élsubsti tuted phenyl. and the S&BQ?I tution
IS W th hydr oxy$Sorkitok(7% aquaeds sajution) hal o. 6. Thé!m@rrpound of claim
5, wherein R4 ig.substituted with methoxy, bromp, nitrq and
but oxy. 10 7. he conpound of claim6, wherein R[err is substituted
at the ortho orGiyesrige position relative to 7A@ sul fonyl.
8. The conpogip@deof claim 1, wherein Wis one or norqgef hydrogen or
Cerr] to 4 ] al kyl". 9. Tecorrp nd of claiml,
wherein Wis géﬁ?ﬁﬁ?‘cmmgwgweﬁ'llﬁﬁnmg"l@"”i’gw"’"“‘Fﬁg DPFSound of claim
1, wherein Z i SOthér compoundisi hatiyg ssthsmretmuwng)m Foinmla 1 are used with substaritiellyesishibay c| i C
ring.

resuits.
Example K

Components wivYe
USP Water 54.656
Methylparaben 0.05
Propylparaben . 0.01
Xanthan Gum 0.12
Guar Gum 0.09
Calcium carbonate 12.38
Antifoam . 1.27
Sucrose ' o 15.0
Sorbitol 11.0
Glycerin g . 50
Benzyl Alcohol 02
Citric Acid . 0.15
Coolant : 0.00888
Flavor © 0.0645
Colorant 0.0014

‘Example 1 is prepared by first mixing 80 kg of gylcerin and all of the benzyl alcohol and heating
to 65 C, then slowly adding and mixing together methylpéraben, 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 glycérin, sorbitol, antifoam C, calcium
carbonate, citric acid, and sucrose. Separately combine flavors and coolants and then slowly add to the

other ingredients. Mix for about 40 minutes.
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11. A pharmaceutical conposition conprising: (a) a safe
and effective anount of a conmpound of claim1l; and (b) a
pharmaceutical | y-acceptable carrier. 20 12. A phar maceut | cg%
conposi t'i W BOREi si ng: (a) a safe and ef f FTHRR"AMBAnt of
a conmpound of claim4; and (b) a : _

phar maceuti cal | y-acceptabl e carrier. 54 13. A pharmaceuti cal -
conposition conprising: (a) a safe and effective anmount of
a conmpound of claimb5; and 25 (g%m a pharmaceuti cal | y-acceptabl e
carrier. The patient takes the formulation to preven up of colitig. 4 A phar maceut i cal

CONPOSi ti 0N COMIrbfedets described herein are herebincorporsied 1 rététehcetl f eCt i ve anount of a
conpound of cl arnmaceut.i éa,l le accept abl e -

im9; .and . (b). .
carrier Wl pirnule cmbdirarnt of o5 1P onstiion B o s il 2 G &
(a) a Satiose silldd éd the Gt thee varions ebangds and eodificaiogt affthecdubjeenidvéntionrcan be made

(b) a plys | Y, j PR e. of
Clai m 2 AP G B 6 G ol SEIR i, 1 13 imerkl  col S TR P
geni nal Clelaims] alksuch@pdifications that 3@ within Thescape pfshis indention. c| ai m 17 wherein Wis
gemnal- CH3. |0 19. The conpound of claim 17 wherein the gemnal (err]
to C4 noieties are bonded to ' the ring carbon atom between X
and the ring carbon atom bonded to the -C(=ONORerr]

noi ety. S



20. + A conpound sel ected fromthe gro consi of :
m menyl )sul fonyl ]thiazepi ne-

II|;3I—|ydroxyvﬁ‘§a di me';)hyl SdS-dl oxﬂ“‘“‘ ‘l“
osg# boxani de; PCT/US97/14551
N- Hydr oxy- S, S- di oxo-4-[ (4- net hoxypheny‘l ) suI fonyl ]- 2, 2-di net hyl -t hi azepi ne-

3- car boxam de;
3(S) - N-Hydroxy- N-met hyl - 2, 2- di met hyl - 4N- [ (4- met hoxyphenyl ) sul f onyl ] -

t hi azepi ne- 3- carboxam de; 20 _

T HEE EEN
N- Hydr oxy di met hyl - 4- [ (4- bron'opher“yl FRBRERL AP FERe
N Har oy Gy 2k B err! HeRTkbE
N- Hydr oxy- S, S- di oxo- 4- [ (4- br omophenyl ) sul fonyl ]-2, 2-di net hyl -t hi azepl ne- 3-

ot s Dasomn

i ne-

car boxami de; i. A compound having a structure accordm to Formula ()
N- Hydr oxy- 4- [ (4- but oxyphenyl ) sul fonyl ] - I met hyl -t hi azepi ne-3- 25
car boxam de; 58

car boxam de; RO

N- Hydr oxy- 4-[ ( 2- et hyI 4- br omophenyl sulfon))l] 2, 2-di et hyl -t hi azepi ne- 3-
car boxam de; 5 “X|On

N- Hydr oxy- 6- hydr oxy- 2, 2- di met hyl - S, S—dl‘bxq4 [(fl nmet hoxyphenyl)sulfonyl]
t hi'azepi ne- 3(S) - car boxami de;

N- Hydr oxy- ~vdemingi 0x0- 6- hydr oxy- 4- [ (4- net hoxyphenyl)sulfonyl] 2, 2-di net hyl -
t hi azepi ne- 3- ca(lhpyam de; and

N- hydr oxy- S, S-di oxo- 2, 2- di net hyl - [4-(i{ xy‘BhenyI )sul fonyl ] -thiazepi ne- 3-

Ry is hydrogen, alky! or acyl;

Aris COR3 orSOsR4; and -

R3 is alkoxy, aryloxy, heteroaryloxy, alkyl aryl, heteroaryl, heteroalkyl, amino, alkylamino,
dialkylamino, arylamino and alkylarylamino;

R4 is alkyl, heteroalkyl, aryl, or heteroaryl, substituted or unsubstituted;

X is CHy, O, S, SO, 50,, or NRs, wherein Rs is independently chosen from hydrogen, alkyl,
heteroalkyl, heteroaryl, aryl, SOoRg, COR7, CSRg, PO(Rg); or may optionally form a ring with
W; and '
Rg is akyl, aryl, heteroaryl, heteroalkyl, amino, alkylamino, dialkylamino, arylamino,
diarylamino and alkylarylamino; |

R7 is hydrogen, alkoxy, aryloxy, heteroarylexy, alkyl, aryl, heteroaryl, hetercalkyl, amino,
alkylamino, dialkylamino, arylamino and alkylarylamino;

Rg is alkyl, aryl, heteroaryl, heteroalkyl, amino, alkylamino, dialkylamino, arylamino,
diarylamino and alkylarylamino;

Rg is alkyl, aryl, heteroaryl, heteroalkyl;

W is hydrogen or one or more lower alkyl moieties, or is an alkylene, arylene, or heteroarylene
bridge between two adjacent or nonadjacent carbons (thus forming a fused ring);

Y is independently one or more of hydrogen, hydroxy, SRg, SOR4, SO9R4. alkoxy, amino,
wherein amino is of formula NRj{.Ry2, wherein R} and R;2 are independently chosen from
hydrogen, alkyl, heteroaikyl, heteroaryl, aryl, SO;R4, COR9, CSRg, PO(Rg); and

R} is hydrogen, alkyl, aryl, heteroaryl; _

Z is nil, a spiro moiety or an oxo group substituted on the heterocyclic ring;

nis 1-3.

This structure also includes an optical isomer, diastereomer or enantiomer for Formula (1), or a

pharmaceutically-acceptable salt, or biohydrolyzable amide, ester. or imide thereof.

\

v



N- Hydr oxy- 2- net hyl - 4N-[ (4- net hoxyphenyl ) sul fonyl ] -t hi azepi ne-3- 10 .
car boxam de. —2——A-pharmaceutical conposition conprising:

(a) a safe and nount__of a conpound of claim 16; and

(b)  AVQPReMsTeut !‘”aﬂ mm(ﬂMH carrier. . 02, RCRUSPHMSELt i cal
conmposi tion conpri (a) a >§u n T‘F%.E%%I ve anount of a
conpound of claim 18; and 5¢ b)u) i jf@é il y-accept abl e
carrier. 23. A pharnmaceutical conp@siti

(a) a safe and effective anount of a corrpound of claim19; and
(b) a phar gaceutThe ednippurticef et prézeding alain, @herein XUs 028} SO, SAp, phNRgTavherdini Cal

f t of
gg%gﬁ 'ng's Rende] ”Penh%x'&&n fram hydrogen, alkyl, ﬂ&%r%a)lky? h?te}o%afaﬁhce 6{‘7 %‘qxﬁay mc)gg X agl ea

carrier.

U

3. The compound of any preceding claim, wherein Ar is SOR4 and Ry is alkyl,
heteroalkyl, aryl, or heteroaryl, substituted or unsubstituted.

4, The compound of any preceding claim, wherein Ar is phenyl or substituted phenyl.

5. The compound of any preceding claim, wherein Ar is substituted phenyl and the
substitution is with hydroxy, alkoxy, nitro or halo.

6. The compound of any preceding claim, wherein Z is an oxo moiety substituted on the
heterocyclic ring. '

7. The use of the compound of any preceding claim to prepare a pharmaceutical
composition. S

8. A pharmaceutical composition comprising:

9. A method for prevenﬁng or treating a disease associated with unwanted metalloprotease

activity in a mammalian subject, the method comprising administering to said subject a safe and effective

amount of a compound of any preceding claim.

10. A method for treating musculoskeletal disease or cachexia comprising administering to a
mammal in need of such treatment, a safe and effective amount of a metalloprotease inhibitor according

to any preceding claim.
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