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CR[err] C[err] Cerr]- perfluoroalkyl S(O)[err]R[err] where x is 0-2, -

-CPO(CR[err])CR[err] PO(CR[err])R[err] -OC(ONR[err]Rferr],-COOR[err], -

- (N:g[\IR[ e ]r rIRerr] ]Rs-aiiﬂ{E;‘rai'e} iddedeB{tlﬁty" cldﬂned e H; ﬁ@!ﬂdﬂi&dﬂﬁr is]deﬁncd above,

- err] COOR[ err r

N(R[err])SCIerr]R[err NG AP err e(M:] - '@%%‘%ﬂ”ﬁ%%&“}‘“ _
cycl oal R§l as defined WeCl mﬂ\}or Yk p:stxa;gutohmn or brah¢hed -85-Cdlkyled

above, -aryl or heter Qs difendt o NEACRARYRy! cacfloftisnallSiBified with -om,
-CORS, -CN, -C(O)NR8OR?, -C-Ce-alkenyl, -C2-C6-alkynyl

r



-CO\Iquer’r]R[err.]- V\/ner-e;R[err_] I s not hydrogen, -tetrazol-5-yl,

-NRerr]C(=NR[err])NRlerr]Rerr], -SOerr]NHCONRl err]Rferr], -SCIerr]NHCN
err] is hydrogen, straight chain or branched err err

I-Q[C['er]r]-C[e P8AsTBny | | o? -Clerr]- C[eﬂ] a} k%yl k’%&’t‘%ﬁally

substituted with -OH, -CORlerr], -CN, -Cferr]-Clerr]- _

al kenyl err err]-al kyn per f| yoroal kyl ,

-S(O)%/err]g[[err} derrl- y%&_ l‘%‘]‘%"i’lg’ QO)% %N[ CR[err]y,-

- (F;g(\lg[R[ er ]r]R% Rl e]r rl, SO[OC( 0 N@m«dﬂ)ekﬂ -PO(ORB)RY, -OC(O)NRERY, -@@ﬁzﬁr rl,

- err err err

-NRferr] Rl err],-NR err]CO?[(g'Q?IR R 808 %9 ITICORng -NRECOOR?,

sqerr]NRlerr][Rerr], - NOp) NEREISOFRY, eNRPCONRBRY, -C3-Cg

-N

de]Bi[ ﬁ;ﬂ] b0\|7([aer r]qREare;]r] C er r’f&i%%eédnr oaaPﬂyel -a§C8 Wcml(lft&%&lk%slﬁéhnaf
above; -aryl or heteroaryl ahovderrylenheteroaeylas WNWQRSOT
CONHS(J err] Rl err] where R ergd imﬁsmmﬁ%mn& &7, Oletrazoll5-yt, -

N N N -
SO or T TNHOONRL e1 1] R o ] of NRSC(NRINKSRS, ‘SONEEINRIRBAONHCN: o1 7

i s phenyl or naphthyl, optionally substituted by Rlerr], Rerr], Rerr] and

. 5.to 6 t h 1t
3 het br o R s hydrogen, Szt Bl BE BRI, SHAGHERYY 1SRRI, 98408 and
opti onal |y subst it ut edCg-alkynyl each optionally sbstiRjted whth - BJ-I;r—CpRsR[@ﬁ,r 1Crellgd
Rlerr]:" or Rerr] hRefg1iclcéhkyhy, “dﬁ* Oéé‘é’; pe?ﬁu&o@lkEFF T8RI)RS

cycl ohet ef oal kyl as defi ned

Rlerr]-CHerr]-NA-, where whelsms%ﬂ%f-OBQGORBMf’, E@(DR&WI OCQDRRSber ed
optionally oo “ﬁéﬁ{ D R e R A ORYS LNRCOURS,
and N whér eim sai dgﬁgyg'rggcézlygﬁk &@hsd ﬁﬁgg wgﬁ ﬂ:&f{:@ fused
to a benzene ring; Rerr] ajmbaﬁ)éasaefmedabmwﬁmyﬂphéﬂaroamylawcﬁned

het eroaryl as defined above

cycl ohetgroal kyl as defi nedaboog\[/gr}l]obﬁ:é% er r!ch)lear UOrWOﬂm° -
strai ght chain or branched CONHSQ2RY \Ehm’}Réllkwthyd{‘Qgan-t@f@pbﬁyé,l-kenyl or

_ err err al JapRpk_. t S [{ drox,
~derr]-Cerr]- qerr]- Ll Nﬁgs\}mf gg@ﬁh RSORE SEOLMHRONRIEP oY T OXY

'aI koxy, aryl oxy, uoroal’ ky am no, nono- and
-Jerr2-Cerr]-al kyl am noSOzNHEN:y | i c VO 98/ 16520

PCT/ Us97/ 18519 - or R7 is phenyl or naphtHyl, 6ptidiany sapstndbd by ﬂleafRBl aﬁiﬂ}R“ or

t b d ,
3: E:?er (r:{a?:?er (r:?r al())liipca(r)bg%g?agy membered heteroaryl groppyhaving PE%? ﬁ?‘?@&’é’ﬂﬁ abl e

salts thereof and the opt|caﬂlem@nd&;mn&tﬂlyﬁmbbﬂ;mﬁﬁandopuoﬂaﬂigrsehs!ututﬁd
Preferred conpounds are thogg S 1%L h of the carbons of A adjacent to
the . . carbon bearing the su fon’am ar oup have a substituent other than

hydr oger®S Al so pr@ﬂé"rlsé'd-(éer@cbéﬂqybﬁfrﬁj mgmebezedreyciphatesgalionl @s Aefinad

4 aryl oxyphenyl or 4- M@{)oaryl oxyphenyl . The term
"heteroaryl" as defined herelnabove includes, but is not limted to, 10

pyrrol e, furan, thiophene, pyridine, pyrim d| ne, pyridazine, pyrazine,
triazole, pyr aZO|6r,R7-CH2-N-m- farhedeA 1suas@1bﬁnaizaﬂoee,dahlfmhaomaﬁnnm1 2- and

oxazol e. The term ‘510 er saturated ar _.unsatur
~ heterocyclic ring" mcﬁ“img'ngsmﬁ%"tm %ﬁo‘fy&ﬁﬁ?ﬁgtgp aﬂgcontammgan
t hi azol imi ne, i m dazol additional hmmabmemmdmmwsmmhmhnapﬁdmmychc
tetramethyl ene sul fone ring may be optionally fused to another benzene ring;

R8 and RY are independently H, aryl or heteroaryl as defined above, -C3-C3-
cycloalky! or cycloheteroalkyl as defined above, -C1-Cs-perfluoroalkyl,
35 straight chain or branched -C-Cg-alkyl, -C2-Cg-alkenyl, or -C2-C¢-
alkynyl, each optionally substituted with hydroxy, alkoxy, aryloxy, -Ci-
C4-perfluoroalkyl, amino, mono- and di-C;-Cg-alkylamino, carboxylic

Wi CEET




di hydropyran, tetrahydropyran, piperidine, pyrrolidine, dioxane,

nor phol i ne, azepine and 15 di azepine. The term"heteroaryl fused to a
phenyl " includes, but is not Iimted to, indole, . 1soind

benzof ur an, WO2846%29i ophene, benzoi sot hi azol e, qui noline, i so%&q‘mﬁwﬁ%ﬂg
qui noxal i ne, qui nazol i ne, benzotriazole, indazol e benzi m dazol e,

?glnlzg;[/\nhlngzgl)ﬁi)ounds ??Q‘%’SO RAfkof %?agguﬁéﬂé&gﬁ pr e’p %gca%bgmn@ﬁ?wzo )
the invention are knovmonswhnddi-€)elgealkyloarbagoylen her ei nbel ow. This list is
|11 uded 0% g the o SediBhly Sl RO S ol afk e biciR sohrd i Rk S
- 8- , therebD 98/ 16520  PCT/US97/ 18519
[err] 5 Preferred compounds are those wherein both of the carbons of A adjacent to the
| carbon bearing the sulfonamido group have a substituent other than hydrogen. Also
preferred are compounds where Z is 4-alkoxyphenyl, 4~aryloxyphenyl or 4-
heteroaryloxyphenyl.
The term “heteroaryl” as defined hereinabove includes, but is not limited to,
10  pyrrole, furan, thiophene, pyridine, pyrimidine, pyridazine, pyrazine, triazole, pyrazole,
imidazole, isothiazole, thiazole, isoxazole and oxazole. The term “5 to 7 membered '

saturated or unsaturated heterocyclic ring” includes, but is not limited to oxazolidine,

thiazolidine, imidazolidine, tetrahydrofuran, tetrahydrothiophene, tetramethylene sulfone,

dihydropyran, tetrahydropyran, piperidine, pyrrolidine, dioxane, morpholine, azepine and

15 diazepine. The term “heteroaryl fused to a phenyl” includes, but is not limited to, indole,

isoindole, benzofuran, benzothiophene, benzoisothiazole, quinoline, isoquinoline,

quinoxaline, quinazoline, benzotriazole, indazole, benzimidazole, benzothiazole,

benzisoxazole, and benzoxazole.

The following compounds (I-Y) which may be used in preparing compounds of

20 the invention am known and references are given hereinbelow.This list is included for
illustrative purposes only and is not to be construed as limiting in any way.



Literature references for these materials are as foll ows: Conpound
|:a) Dolle, RE, Hoyer, DW Schmdt, SJ; Ross, TM Rinker, JM Ator, MA
Eur. Pat. AxRbeg/ddr$28550 5 _ b) Wermut h, C- G Schl ewer, .$¢&Tns97/18519 _
Bour gui gnon, j; Maghi oros, G Bouchet, MJ et. al.” J. Med. Chem -
(1989), 32, 528-537 c) Yutugi, S et. al.Chem Pharm Bull, '
(1971) 19, 2354-2364 Rd) Dol l e, Rlin Hoyar, @, Rinker, JM Ross,

T™M -Schmi dt, SJ Biorg. I\/Ech Chem ettN('fQW) .7, 1003-1006 10
Compound 11: Canparini, A& ticelli, F, Tedgscgpi, R. J. Chem Soc.,
Per ki n Tr ans. 82?1, 10, 23914. N'O' @ggnd [11: Muller,

C.E> Geis, U: Gahner, B.SQhzner, W; Eger,” K J. Med. Chem

(1996), 39, 2482. Compound IV: Muller, CE; Geis, U ; Gahner, B ;
Lanzner, W; Eger, K. J. Med 15 Chem (19p6), 39, 2482. Compound
V: Commercial |y avail abl e. The conpolihds of this invention are
shown to inhibit the enzymes MVWP-1, MWP- 9, MWP-13 and TNF- [err]
converting enzyne (TACE) and are therefore useful in the

- 9- WD 98/ 16520

PCT/ US97/ 18519 treat nt of arthritis, tasta5|s tissue

ul ceration, abnormal woun heal I ng, peri odo ease, graft
rejection, insulin reS| st n n e di sease BIQ z’ect I on. :
Det ai | ed Description b € I i on .

¢ 9' Me
R
. I _ IY
E100G

HoN / I
S
Y
Literature references for these materials are as follows:
Compound I: a) Dolle, RE; Hoyer, DW; Schmidt, SJ; Ross, TM; Rinker, JM; Ator, MA
Eur. Pat. Appl. EP-628550
5 b)Wermuth, C-G; Schlewer, G; Bourguignon, J-J; Maghloros, G; Bouchet, M-J et.
al. J. Med. Chem (1989), 32, 528-537
¢) Yutugi, S et. al.Chem. Pharm. Bull, (1971) 19, 2354-2364
d) Dolle, RE; Hoyer, D; Rinker, JM; Ross, TM; Schmidt, SJ Biorg. Med.
Chem. Lett (1977) 7, 1003- 1006
10 Compound II: Camparini, A; Ponticelli, F; Tcdeschx, P. J. Chem. Soc., Perkin
Trans.1 (1982), 10, 2391-4.
" Compound III: Muller, CE.; Geis, U.; Grahner, B.; Lanzner, W.; Eger, K. J. Med.
Chem. (1996), 39, 2482. |
Compound IV: Muller, C.E.; Geis, U.; Grahner, B.; Lanzner, W.; Eger, K. J. Med.

15 Chem. (1996), 39, 2482.
Compound V: Commercmlly available.

The compounds of this invention are shown to inhibit the enzymes MMP-1, MMP-
9, MMP-13 and TNF-a. converting enzyme (TACE) and are therefore useful in the



The foll ow ng reaction scheme (Schene 1) depicts the general method of

synt hesi s of the invention conpounds froman ortho am no heteroaryl
carboxylic g&?gq Ler - For purposes of illustration onl W@ﬂmgﬁo
am no heter car boxylic acid ester shown is 3-

am no-thi ophene 4-carboxylic acid nethyl ester, wherein A is thiophene,
which is 10. trsa&xﬁmnbfamﬁuw wm&mmmpmnembmyhbMimnMﬂmgw Z

i s 4-nmet hoxyphen en. al kyl.at e n br erein
Rlerr] is beﬁ?}?‘y ‘ﬁ\@'%‘&?ﬁf‘ﬁ?j PE’P&P gstanéeukg q‘ﬁ%"ﬁf‘? ?}‘%ﬂ@é’ff ™ nt o
the correspondi ng hydroxanm c acid in 2 steps. Obviously, ot her
het er oar omat bf% @@ group adj acent to a carboxy group and
havi ng. b%{algé%a Xlltlgﬁhgﬂf ESI err], Rlerr] and Rlerr] where Z and _
Rlerr] ar® as defined hereinabove can be used 15 in the general reaction
g
S (1:Berre to pr Epa\r/\gl‘ggf 16520@1‘&&’6&1%%&(%&6& I) depicts the general method of synthesis
PCT/ US97/ 1859bthe inventipg ggmpounds from an ortho amino heteroaryl carboxylic acid ester. For
purposes of illustration only, the ortho amino heteroaryl carboxylic acid ester shown is 3-
amino-thiophene-4-carboxylic acid methyl ester, wherein A is thiophene, which is
10  sulfonylated with p-methoxybenzenesulfonyl chloride, wherein Z is 4-methoxyphenyl, and
then alkylated with benzyl bromide, wherein R is benzyl. The resulting ester is
subsequently converted into the corresponding hydroxamic acid in 2 steps. Obviously,
* other heteroaromatic groups having an amino group adjacent to a carboxy group and having
optional substituents R', R and R® where Z and R’ are as defined hereinabove can be used

15  in the general reaction scheme to prepare invention hydroxamic acids.

~ -10-



[err] ' . . - Shown in Scheme Il is the synthesis
of an exanpl e .of the invention whérein Ais 5 pyridyl. The ortho-am no

ester s co ' via nmetal ati on and. subsequent car boxyl atlpoT/Usgmugm he
BOC- prot ect ed” am no- pyri dine. Deprotection of the resulting ester corrpound
(2), foll owed by sulfonylation of the amne, (3), provides (4) wherein
Z is 4-met hogahehr1y! - Al kyl ati on of -the NH sul fonam de of (4) as in
Schene |, followed by hydroby3| s of the ter functionality and
conversion of the resulting ooyl i c aci d, ocHsNt 0 the 10
correspondi ng hydroxam c aci gl results i the esired pyridyl - hydroxamat e,
(7).  Additi onal pyri dy[~=| Nfxanat es” ar ¢4 iﬁabl t hrough t he sane
route. . WO 98/ 16 S<J 3__@_0 .

\

PCT/ US97/ 18519 . Schene || [err] Oz

“benzyl bromide

. = h(_—<<:::> 1. OH- -
LY <——-———-— N
$~J SO, s
2. NHOH HCI
0
\ 0\

Shown in Scheme II is the synthesis of an example of the invention wherein A is -

5  pyridyl. The ortho-amino ester is constucted via metalation and subsequent carboxylation

of the BOC-protected amino-pyridine. Deprotection of the resulting ester compound, (2),

followed by sulfonylation of the amine, (3), provides (4) wherein Z is 4-methoxyphenyl.

Alkylation of the NH-sulfonamide of (4) as in Scheme I, followed by hydrolysis of the

ester functionality and conversion of the resulting carboxylic acid, (6), into the

10  corresponding hydroxamlc acid results in the desired pyndyl—hydroxamate (7). Additional
pyridyl-hydroxamates are available through the same route.

-11-



5 - Schemes Il and- IV illustrate two nethods for i ncor por at’i ng ani no
groups into the substituent attached to the sul fonam de nitrogen of the
conmpounds . t he_invention. Thus, -in Scheme 111 the NH-sylf ' S
al kyl at ed \%’Pﬁgﬁfg&gar gyl brom de to provide the pr opar gy?cgw(fﬁ de
This al kyne is reacted with paraforml dehyde in the presence of a

prinmary or Sep&qpéAry amne and cuprous chloride to give the propargyl anm ne

which is 10 converted, as before, to the. desired hydroxam c acid.
-12- WD 98/16520

PCT/ US97/ 18519 Scherme III. [err] :
NH2 H 0.
N
| &= O sunmnng T°
4O _"m N .. o cxoo,m.-n-c-n.
) '
COMs
PTSA, whienc, A /ES: M.O_O-so’c' ) | m{:‘i'.".‘:"‘"‘ ‘

D —— e

MeO N ome - P MeO )
& ' @ )
2Me LioH ) oxallyl chloride,
—8; OMe ' THEM:OH:H,0.4 Mo 3,:‘,:'““1"“’"“‘-
«0 . MaO°
)

ONHOH : |

MeO". OMe
™

5 Schemes III and IV illustrate two methods for incorporating amino groups into the

substituent attached to the sulfonamide nitrogen of the compounds of the invention. Thus,
in Scheme III the NH-sulfonamide is alkylated with propargyl bromide to provide the
propargy! sulfonamide. This alkyne is reacted with paraformaldehyde in the presence of a
- primary or secondary amine and cuprous chloride to give the propargyl amine which is
© 10 converted, as before, to the desired hydroxamic acid. |

-12-



In Scheme IV, seélective hydrolysis of the ester of the p-carboethoxybenzyl
5 sul fonam de group provides a nono- ‘carboxylic acid. This acid may be .
‘converted i RyQogmes20 . ani de (not shown), followed by conversmarm’sg‘umm '
second ester, A-CJerr]R into the correspondi ng hydroxamate, Or
reduced to the corresponding al cohol with di borane. The al cohol may be
converted i nSchendedllanal ogous ami ne via the benzylic brom de, followed by
conversi on ofmblee Lhe &, A—C%errﬁrR, |nto the EiQr rean)ﬁdl ng

hydr oxamat e. 10 chﬁrre| | v. HCCCH
“13- —— O A- A
8, = NaH. -
) DMEF
(CHz'O)n'
CuCl
HNR;R;
NRsRg " NRsRg
MeO \ ?ONHOH . MeO. \ ?Oaﬂ
_ 8-N—A . -~ 8,N_A
. 2 ' . Q2

In Scheme IV, selective hydrolysis of the ester of the p-carboethoxybenzyl

5 - sulfonamide group provides a mono-carboxylic acid. This acid may be converted into an

amide (not shown), followed by conversion of the second ester, A-CO,R, into the

corresponding hydroxamate, or reduced to the corresponding alcohol with diborane. The

alcohol may be converted into the anélogous amine via the benzylic bromide, followed by
conversion of the the ester, A-CO,R, into the corresponding hydroxamate.

10
Scheme IV.
CO,E OH
| Meooq ?Ozﬁ 1)NaOH  MeO ?Ozﬂ
' o
A-A . T A
3, ~ 2) BH;-THF o
1) PPh,
CBr;
2) HNRgR,
 K,CO,
NRsRs . NRsRs
Meo@ ?ONHOH o Meo@ con
S.N-A : _‘—' S.N—A
2 2

-13-



WD 98/ 16520 '
PCT/ US97/ 18519 Met hods for synthesizing variations. of

" substituent sul.fonyl aryl group are shown i n Scheappsysigiisough
VII. As sh?vv\(nig?’i&g%herre V, biaryl sulfonyl groups are synt hesi zed by

Suzuki couplings on a brorm substltut ed benzene sul f onam de. The starti ng
br omo- subst i t ut ed Ni@Re& Rr %du&nwﬂkmﬁﬁmémd on/the'silfeh

oo oster . § béﬁ?q“%fe&mze“eihﬁm%rﬁ“ ShPSadE Yhee BEndF ?“X%E"“Ps are
T BT s e ST et
et.al. . [J. t?ﬁ cn e%so coupring w ble
appr opr |[ ase bx-gxnobenzeneﬁdfqm1b chiqgide and Jhp o pming- ?/Ql'] amFi)no-es%er, H,N-A-C 02R
Met hods for ﬁvbas lgsq]wn e %ﬁﬂ“éﬁh

t hr ough - W hfgﬂﬁé%ﬁ%y?%% ary tﬁgiregslﬂf or a‘fﬁhyl het er er s

are synt hesi selfonamide isronyerse ipyegthe comrgspanding brranin acid by dhe H’E@%‘é’%é

8)7(7%1334) Zoolg siEYT. [B&NI Chem. R19992500 7508], folienea by couphﬁgmﬂﬁhxﬂlapﬂfmp%e%l

halide.
10
Scheme V. ‘
5 _
7 Br ArB(OH), Ry Ar
- Pd(PPh3)4 : (
NaC
A /N\s | NaxC 03 (aq) A’N\
| - &
COOR . _ COOR
. . A
- 1. Bis(Pinacolato)diboron -
(dppfH)PdCly; KOACc;
DMSO ArX
2.aq. HCI S Pd(PPhy),
Ishiyama, T; Murata, M.; Miyaura, N. g:zgq G
J. Org. Chem. 1995, 60, 7508. '
: Rz B(OH),
) ( _
- Y G ¥
COOR
15 Methods for synthesizing sulfonyl aryl ethers are shown in Schemes VI through

VIIL In Scheme VI biaryl ethers, or aryl heteroaryl ethers, are synthesized starting from the
known sulfonyl chlorides (see for example: Zook SE; Dagnino, R; Deason, ME, Bender,
SL; Melnick, MJ WO 97/20824).

-14-
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VID 98/ 16520

PCT/ US97/ 18519 [err]

R7CH2X.

WO 98/16520

Al't er nat.i vel y,

the biaryl et hersl’ﬂﬂjdsm%m

prepared fromthe corresponding boronic 5 acids or via the sulfonyl
phenol s as shown in Schenme VII.

Scheme VI
NH;
P
ReRi— A
~COOR
+

_ /@’o‘m
ClO2S .

( R Oar

N.
R4'R1 - A/ 82

NCONHOH

~Schene VII.

[err]

- o‘Ar
| Pyridine n
R4-R1 - A 8
\-cooa
NaH"
- R,CHX
Rz
| (
s
R4-Ry— A 8

“COOR

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

Scheme VII.

. R4-H1 -

Rs+Ri—A

(97 .B(OH)2

A G2

NcooR

R7

O
COOR

OH
SO
/N‘s

'X OH, NHR

Cu(OAc),
Pyridine or Et3N
CHzclz

"~ Cu(OAc), ' R,
CH,Ch

> R4 Ry— A 02
cooR

ArB(OH),

Pyridineor BN - - ' ( OAr

\
’

-15-



-15- WO 98/ 16520 ' .
PCT/ US97/ 18519 Aryl ethers may al so be prepared via.

di spl acernenTw@;s,idgﬁ, fluorine-froma para- fl uor obenzene: mt/ﬁsyyﬁasﬂe
as shown in Scheme VIII. Aryl or alkyl ethers may be prepared in this
manner . 5 Scheme VIII. [err]

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

prepared in this manner.
5 Scheme VIL
. NH _
F D | cozn
| 4+ A—COR Y
SOZCl l 8—”-— A_R1 R‘
. RqR, .. _
‘ B : R7CHX
| | | K;c:o2
or
) NaH

RsO - CO.R '
—af- .
-N—A—R,R, | \@ I

3, N

R,

RSO\Q ?ONHOH '

8;/T‘ A—an-s

Ry

Basic salts of the hydroxamic ac1ds can be formed with pharmaceutically acceptable

10 alkali-forming metal cations such as lithium, sodium, potassium, calcium and aluminum.

~ Acid addition salts can be formed when a substitutent contains a basic amino group using a

pharmaceutically acceptable inorganic or organic acid such as hydrochloric, hydrobromic,

~ phosphoric, sulfuric; acetic; benzoic, succinic, lactic, malic, maleic, fumaric or
methanesulfonic acids. _ '

15 The followmg specific examples are included for illustrative purposes and are not to
be construed as hmmng to this disclosure in any way. Other procedures useful for the

-16-



R50 . " CONHOH Basic salts of the hydroxamc
acids can be fornmed with pharmaceutically acceptabl e 10 al kal.i -form ng
met al” cati oy saMe82@s | i thium sodium potassium calcium andl’at‘llls,mms)
Acid addition salts can be formed when a substitutent contains a basi ¢
am no group using a pharmaceutical ly acceg@abl e i norgam C _or organic
aci d such agprépasationhofarnpouhdsiebihisimvention may,he sppagent 6o those skilled in shecant of
benzoi c, suc malic, maleic, fumaric or met hanesul foni c
aci ds. &émlgsy‘#ﬂ&&%’ol | oW ng speci f i c exanpl es are included for :
|Ilustrat|ve purposes and are not to lcpnstrued as limting to this
di scl osure |n any way. Q her procedures u L yl for ihe . .

-16- . S 3.( Mernesulfonylammo -thiophene-2-carboxylic acid methyl

PCT/ US97/ 18519 preparation of conpoggieg of this invention may be
apparent to those skilled i of or.gani ¢ ,synthesi.s

Bl 16 | 3-Tas sunoxet 5008 fiianen of sAmHGR: ti3ophens dissplved
aci d nethyl jin 40mL of chloroform was added 7.73mL (0.032mol) of pyrdite followed- by 6.57g To

?nsgl)lrjntlgp 3}}103?,8%&%?%5%%%8@% %sgﬁ@}\ Oﬁggrml pyrlgllbﬁg&f O%O\i\hggalayed

6.57g 10 (room3empesatué for-Sivand thepbeashed with| NGH mﬁweﬁerdié‘le organics wera ban
m Xture was deedrdved NabséQ filfe RN oG n hagud m;artésuu mmrw tsBL@N

HCl and water. The organi cs were dried o fil d-
concent | at ed¥#s washesh Withhetheroand ldFFé 18 ¥ANPCH BF, eséf 223 \ﬁés%gﬁsag
with ether amtfofimRe. Elc £852¢i348.260VBA). ( 66% of the desi red

sul fonam de. El ectrospray Ss Spec 328. 2 (M+H). 15
Exanpl-e 2 4- (4- Met hoxy- benzenesul f onyl am no) -t hi ophene- 3- car boxylic
aci d netisyl ExampleZ ester I n

Lgfeiﬁenfhgzgx op ene dér}%ﬁle Mr OVI tg %Q%Gko?%%%#hﬂlaeaggsl re

sul fonanm de as 20 a brovvn solid after e$te€Furation with ether.
El ectros pr ay MasSipifie Garde $hafinérMsHdescribed in Example 1, 5.00g (0. 026mol) of 3-amino-4-

E; ?gg LF e- 4- C‘@FW?’WMEE’&? nt hggrocﬁlonﬁg ;'a;o%rli‘éd%r?o%‘th%) of t‘imc )éc%ﬁ&ugpﬁwldg Bor

20 abrown sohd after trituration with ether. Electrospray Mass Spec 328. 2 (M+H)

Example3
.5-(4-Methoxy-benzenesulfonylamino)-l-methyl-lH-pyrazole-&-carboleic '
acid ethyl ester - -
25 In the same manner as described in Example 1, 2.00g (0.012mol) of 1-methyl-2-
amino-3-carboethoxy-pyrazole provided 0.923g (23%) of the desired sulfonamide as a
white solid after recrystallization from EtOAc/Hexanes. Electrospray Mass Spec 340.2

M+H). -

30 ' - - Example4
3-(4-Methoxy-benzenesulfonylammo)-4-methyl thlophene-z-carboxylnc acid
methyl ester
: In the same manner as described in Example 1, 4.14g (0.024mol) of 3-amino-4-
© 'methyl-2-carbomethoxy thiophene provided 4.89g (47%) of the desired sulfonamide as a
35 white solid after trituration with ether. EI Mass Spec 340.9 (M™).
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25 In the same manner as described in Exanpl e 1, 2. 00g (0.'01'2rml) of

1- net hyl - 2- am no- 3- car boet hoxy- pyrazol e provided 0.923g (23% of the
-desired sul \woagheeas a white solid after recrystalli zai,t@msgf,ﬁglg '
Et OAc/ Hexanes. El ectrospray Mass Spec 340.2 (MHH) - 30

Exanpl e 4

 3- (4- Met hoxy- benzenesul f onyl anmi no) - 4- neEkathple 5i ophene- 2- car boxyl i c aci d

4149 (0. 02amot BSARYl-LAhBetphy-BaEEe R finyAE ARERRT R RS e o

provided 4.89g (47% of the desired mdfmdmlcastqs a 35 white solid after

trituration with
triture V\oq&%ﬁ%‘gﬁb YDy (BR96 nABh O Y fbddot of Example 1 in 25mL of DMF
PCT/ US7/ 1.35lglas added 0.257g (6.422 mmol) of 60% -sodium hydride. Thegsyiting mnixture was
3- [ Benzy! - ( 4stipéd for\B0REN 2ERRE Hehpbhire and Bih- a‘mrmf(saszz %xﬁax)lwuhiﬁ bromlde

acid nethyl ester Tp a Ssol utiion of 2

product of E¥an3dded This macton mixaye was Hﬂ@tfhbg’z‘%?ﬁ' ")""‘51‘“‘80%'
sodi um hydr i skater Bhé th&seﬂﬂhctagwiﬂlmureTWeombmed etghniceﬁbefe)ﬁvam With twakte? it

tenperature gﬂg t iR OoJc‘?"N{%@) 42&1&{@9@“ ‘feeﬂr oom %Ql?o The %%% gdx/%g

Thi s reactl on th ure was éd overni g erat ure,
into 10 wacknomatographed oexﬂmagcl@&ungm&eﬁmmames:ﬁ:ﬁ)m pmvmdeghﬁzg(ﬁ%e)roé

washed with pat u&iﬁoductas%h@%zys&'id Qﬂm‘s@ é@ﬁ% jy filtered and

concent [ at ed I n vacuo. The residde was 10 romat graphed on silica gel
eluting with Et QAc/ Hexanes (1 3) to provi de 1.62g (65% of the desired
product as white crystals. Mass SpecExahigle 6 V-H) .

Exanpl e 6 y? @%T%%ele‘ﬂfnet(hoxy- gr(l)zx%eglel o?xrp}?)sg%% t)l%{) rpbﬂw]e?t hlr%ggp'g,c

hene- 3- car box
In the s&re manner as descri bed i n Becidphethy] eSt&Og (4. 587mm|) of the

duct f .
E:gv\zcoil af't gr W %nngglgé?agﬁgsy on W gﬁl g’%ﬂ‘{"ﬁ) BF%%&§ a
Et OAc/ Hexanegf@I?fPB}F & ( Fﬁd PB@UCt as a brown oil after

Exanple 7  chromatogtdph Zdﬂ mﬁéh' télﬁﬂﬁg' w1th EtOAc/Hexanes (1:10). CI Mass Spec: 418
benzenesul fowl ~am noj - 1- net hyI 1H pyrazol e- 4-

carboxylic a thyl ester " In the same manner as described in
Exanple 8 0.843g (2.484mmol) of the pr.oduct 25 of Exanpl e 3 provided
0.924g (87% of the desired product as E?xa%lilé? solid after trituration

with ether. CI Mass Spec: 430 (M-
5.[Benzyl-(4-methoxy-benzenesulfonyl)-amino]-1-methyl- 1H-pyrazole-4-

carboxylic acid ethyl ester
In the same manner as described in Example 5, 0.843g (2.484mmol) of the product
25 of Example 3 provided 0.924g (87%) of the desired product as a white solid after
trituration with ether. CI Mass Spec: 430 (M+H). ' ' :

Example 8 _
3-[Benzyl 4- methoxy-benzenesulfonyl)-ammo]-4-methyl thlophene-z-
30 carboxylic acid methyl ester :
In the same manner as described in Example 5, 2.00g (4.64mmol) of the product of
Example 4 provided 1.648g (68%) of the desired product as a white solid after trituration
with ether. CI Mass Spec: 432 (M+H).
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Exanpl e 8 _ : : '

3-[ Benzyl - (4- met hoxy- benzenesul f onyl ) - am no] - 4- et hyl - t hi ophene-2- 30 :
car boxyl i c agighgnesdoy! ester In the same manner aPCEHUSITIBSY in
Exanple 5, 2.00g (4.64mmol) of the product of Exanpl e 4 provided
1.648g (68% of the desired product as a white solid after trituration
with ether. C Mass Spec: 432 (MtH). Example 9

Pé?’/ US97/ 185195" \fge%%y}?i?!gethoxy-benzenesulfonyl)-ammo]-thlopheg.(-z-ciarb%xyhc
3- [ Benzyl - (4- met hoxy- benzenesul fonyl ) - am ad]d—t hi ophene- 2- car boxyI I C

E)i:a(rjrpl e 5 dissol v-ei% I n @k%ﬁsﬁt"gl ﬁgn;blf W et of! % Wfdlgm |

of 1N NaCH séﬁmhqt'rmcﬂmplﬂ%bimbﬁf W%ﬁ%@@ﬁ@é RELLIN N?@Hseluqoao'mlereacnm

tenperature pfkmRSWaddtired rdbﬁg@ﬂip@ﬁl fér 36HTaEde iofgaticiUlere removed i vacuo.
resulting mxture acidified w 0% Hﬁéwarﬁﬁgxt Lact ed thqvgg% ﬂ]e
- combi ned or gARAF JES %%@H’e&vaﬁn Syith, 0%, HCE

filtered andcombined @nganidsr weredwashed awitho watkln eand dbrines idngd ovei MeSQOp Siltered and

triturated with et and fil.tered. | : f
desired car bgmtgar}gé 1 Va580-4 lﬁnrgchgﬂé’%g§#§3g%&2e%%ﬁ @@ tBBEMde
Exanpl e 10 1.327g (92%) of the desired carboxylic acid as a white sohd CI Mass Spec: 404 M+H).
4-[ Benzyl - (4- met hoxy- benzenesul f onyl ) - ami no] - t hi ophene- 3- car boxyl i c

acid 15, In the same manner as descrllgeng n Exanple 9, 1.157¢g

(2. 775mm|) of the product of Exa ovided 0.94g (84% of the
desired car bOXHJ{BQm%S'I44ﬁﬁeﬁ|6ﬁ1béﬁh¢|des’h‘lf(ﬁiyl) amntd’]l-ﬂﬂbpheﬁé-whi‘bciilﬁ
El ectrospray Mass Spec: 404 (MtH). id

Example 1 1 20 act
5-[ Benzyhs (4- rret h dx thelsame enamet isxlb,m)bednn achmplerh t1)7 g (247 p§menob) of -the product

carboxylic ag, i 2 Efm.
. product of- Exarrp op 61?’3‘6% Opaga(sa%r)re tﬂg(ﬁ-‘ﬁ%ﬁ? &aﬁﬁ%%g&g} f
1N sodi um hy &itesatigs vady etheroRlegiesprayaMassinee; Hi4 xture was heated to
reflux for 18h. The reaction was then cool ed to roomterrperature and
the organics were renoved in vacuo. res lf Lieng m-xture was acidified
with 10% ‘HCl and extracted W|th Et P conbi ned organics were .
" washed weé h. V\at[(Bermytll-(br-mehoxy-bendenemmmyl)mﬁﬁ@}-l-]methylt-bHepymmble-4-
concentrated in vacuo. The resul ting Ja‘i"ﬁbg}'ﬁc Wasqtriturated

To a solution of 0.799g (1.862mmol) of the product of Example 7 in 20mL of

methanol/THF (1:1) was added 9.3mL of 1N sodium hydroxide solution and the resulting

25 mixture was heated to reflux for 18h. The reaction was then cooled to room temperature
~ and the organics were removed in vacuo. The resulting mixture was acidified with 10%

HCI and extracted with EtOAc. The combined organics were washed with water and brine,

dried over MgSOQ4, filtered and concentrated in vacuno. The resulting residue was triturated

with ether and filtered to provide 0.697g (93%) of the desired carboxyhc acid as a white
30 solid. Electrospray Mass Spec 402 (M+H). ' :

Example 12
3-[Benzyl- (4-methoxy-benzenesulfonyl) -amino)- 4-methyl-thmphene- 2.
carboxyhc acid : :
35 In the same manner as described in Example 11, 1.366g (2.622mmol) of the
product of Example 8 provided 1.16g (87%) of the desired carboxylic acid as.a white solid
after trituration with ether. Electrospray Mass Spec: 416 (M-H)-. |
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with ether and filtered to provide 0.'6'97'9 (93% of the desired carboxyl ic
acid as a white 30 solid. Electrospray. I\/ass Spec: 402 (MtH) .
Exanpl e 12

3-[Benzyl - (4- ﬁeg ﬁ?)sx?/ benzenesul fonyl)-am no] - 4- et hyl -t hi ophene-mfm’ms”
carboxylic acid 35 In the same manner as described in Exanple 11,
1.366g (2.622mmol) of the product of Exanple 8 provided 1.16g (87% of
the desired carboxylic acid as a white soli - after trituration W th
ether. Electrospray Mass Spec: 416 (M Hixample13

-19- 3-[Ben2§l-[4anethoxy-benzenesulfonyl)-amino}-thiophene-2-carboxylic
PCT/ US97/ 18519 Exanpl e 13

3- [ Benzyl - (4- met hoxy- benzenesul fony?ﬁ'damﬂ'bﬁx-ytamlgﬁhene 2- carboxylic
aci d hydr®&xyani de To5a solution of D80z {985mmol) of the ptagiucd o Example) 9dh 20ml. of

ICIZ))Ir\/IC;d:‘JgIt I 8&65%%%%X&W@%| or | 58[1&5 ngﬂﬁ'he re&%&ﬁm

reacti on mi x tyxgrpmnmxmwa& raamretcmramfor . In a
separate flask, Iﬁﬁrﬂg?% rmadsaﬂ.qﬁwul oY) Sfireth m&%%@a%(&[mcl
c%"

ot 1 ol TS gL el ol B o B g2

nmL of THF an&stuse gl
15m n at 10 deds of watdrh Afiee ithds atitkmrd Had stimed forl wmmnaw\asdqwteﬁﬂtwamﬂ dhloridee

Comper ag ure SPHOEHES Mdl B s botdth el LRy e 18 doap ptopff 38 warn

aci di fied torgoHs mpmnmtmﬂlmbvmmxﬁmmnmmem@eﬁr anadifiedrin pHH

organic | aye%gg"gf 'ﬁﬂ x¥atted with ﬁt’@%%.o‘ihﬁfcb bﬁ‘fe&%ﬁd}ﬂc m
vacuo. The c triturated w er to 15 rvi
(805 of |t noNzetD Blicrr pnd Sancantraeh i wakug, Tk RO Frside i %ﬁ%rsm

Spec: 419s ( Wi'ﬁde 0.66g (80%) of the desired hydroxamic acid as a white solidFE}tlogprdy Mass
4-[ Benzyl - rret I&%)(Npti_ﬂzenesul fonyl ) -am no] -t hi ophene- 3- car.boxylic 20

acid hydroxy - In the same manner as described in Exanple
13, 0.80g (1.985mml) of the product . of Exanple 10 gave 0.61g (73% of
the desi red hydroxam c acid as a whi te%ﬂzm El ectrospray Mass Spec:
419 (MHH) . 5-

[ Benzyl - (4- metMkynsxhiﬁmgqu@\rnyﬂ}zemsHbfpnylhevnypl-imqg}r%ﬁecazrboxyl-c

car boxyl p&¢ aci d hydroxyam de acid hyafbxtyam;aarre manner as descri bed ln

Exanpl e 13, 0.580 1. 446mol | e ave

0. 246" (74% of t LG SEmPEmRYE A desibed in Falagle 13,9.80s (L SRRor 3t B2 Froduer

El ect r ospr ayofViExamfleet0 gt 0(GlgH(73%) of the desired hydroxamic acid as a white solid.
Electrospray Mass Spec: 419 (M-+H).

25 Example 15
5-[Benzyl-(4-methoxy-benzenesulfonyl) amino}-1-methyl-1H- pyrazole-4-
- carboxylic acid hydroxyamide
In the same manner as described in Example 13, 0.580g (1 446mm01) of the
product of Examplel1 gave 0.446g (74%) of the des:red hydroxamlc acid as a white solid.
30 Elcctrospray Mass Spec: 417 (M+H). -

- Example 16
3- [Benzyl (4-methoxy-benzenesulfonyl) amino]-4-methyl- thlophene-z-
- carboxylic acid hydroxyamide
35 In the same manner as described in Example 13, 0.50g (0. 986mmol) of the product
of Example 12 gave 0.30g (58%) of the des1red hydroxarmc acid as a white solid. CI Mass -
Spec: 433 (M+H) : :
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Exanpl e 16

3-[Benzyl - (4- et hoxy- benzenesulfonyl) am noj - 4 met hyl -th| ophene- 2- :
carboxyl i c agigbgigehpoxyam de 35 - . I'n the sanme manner apcdPssyThgad i n
Exanpl e 13, 0.50g (0.986nmml) of the pr oduct of Exanple 12 gave 0. 30g
(58% of the desired hydroxamc acid as a white solid. Cl Mss Spec: .
433 (MHH) . ' - 20- WO
98/ 16520 ' ' ' PCT/ US97/ 18519
Exanpl e 17 5-B Example17

r ono- 4- (4- met hoxy- béaBenmmkt#(dnmethonpabeuizenpsmenylammo) tluophene-

3 carboxylic acid nmethyl ester i%arlo%,% éﬂ métﬂgl] Q;te}he product of

Exanple 2 in 5.0n of AcOH CHCl rrperaturevva
added 0. 289g :(To sgehtion)ofcthe gr °r@@é50Fﬂeqfe%@Hﬁ{%s( :1) at room

stirred for ﬁéﬁﬁﬂﬁx&%ﬂaﬂﬂé&é&% Pich B3 ehbi) om&%dghécmmeemm@amnw

ot e S0 R o sl i s e e i, e 180 g, soc

et her - hexanesbu(ai:bo‘nhtdsmhpimvdﬁhd &&Mgﬁ@ﬂﬂﬁer@aﬂmncbmateddn mcuq)r’ﬁld:uam so]sd a
tEilgrrglolal 28 H e%rowgg %yask/gdS t§ %exanes(NW)to provide 0.504g (81%) of the desired

4- [Benzylm(4pmrl®b:ga®rmhah£ut&asmﬂ\4am&pe¢4%bt(Mﬁl)ﬁ-hl ophene- 3-

carboxylic acid nethyl ester 15 In the same manner as described in

Exampl e |5, 0.424g (1.044 mmol) of the product of Exanple 17 gave

0.400g (77% of the desired hydroxamc EmlaéSa white solid. '

ELeCt Ir Osgrgag MRR §B SREFI- (£ 3feth oikytbdnizenesulfonyl)-amino]-5-bromo-thiophene-3-
anpl e -

4- [ Benzyl - (4- met hoxy- benzenesul fGRDP¥YIGacH methyl, esterni ophene- 3-

carboxyl i1l acid In the same ménnet a8 deacm)edamnExamlﬂecﬁas&M@c(lDMEmmqb) of 1ifie

0.356g (0.71 f
t he desired roxéfng% al;1 é7§ave(pmt7%gl‘)f§éw% I"ec rosgcrlégg SS ?B‘e‘g
482.1 (M+H) + trosprayMassSpec 496.1 (M+H)+ Exanpl e 20

4-[ Benzyl - (4- nmet hoxy- benzenesul f onyl ) - am no] - 5- br ono-t hi ophene- 3-
carboxylic acid hydroxyam de ' In the same manner as described in
Exanpl e 13, 0.250g (0.519 mol) of the S¥Am Plﬁ?%duct of Exanple 19 gave

0.222g (86% of4-[BenﬂﬂS(4-mbthmtydxmeneaulfdngt)-amnho]-é-bmmo-thnophene-3—
Ei(gtr:r;[)lrgsgrlay_l\/ass EPGC 497. 1 (MrH) + carboxylic acid
[ Benzy! - (4- net hoxyinithe same sudnhemss Hesgribebjn Examplgnid, QMQ&JN@H&BMD of the

product of Example 18 gave 0.290g (84%) of the desired hydroxamic acid as a white solid.
Electrospray Mass Spec: 482.1 (M+H)+

Example 20
4-[Benzyl-(4-methoxy-benzenesulfonyl)-amino]-5-bromo-thiophene-3-
- carboxylic acid hydroxyamide
In the same manner as described in Example 13, 0.250g (0.519 mmol) of the
30 ' product of Example 19 gave 0.222g (86%) of the desired hydroxamic acid as a white solid.
Electrospray Mass Spec: 497.1 (M+H)+'

Example 21
4-[Benzyl- (4-methoxy-benzenesulfonyl)-ammo] 5-ethynyl-th|ophene-3-
'35 - carboxylic acid methyl ester
To a solution of 0.294g (0.634mmol) of the product of Example 18 in 2.5 mL of
DMF and 2.5ml. of trethylamine was added 0.448mL (3.168 mmol) of

21-




35 . .carboxylic acid nethyl ester | ' To a
sol ution of 0.294g (O. 634mm|) of the product of Exanple 18 in 2.5 nL of
DMF and 2. 5nL of triethylanm ne was added O. 448n1_ (3.168 mmol

21- WO 98(16583, 16520 pcfussynasts

PCT/ US97/ 18519 timet hyl silyl acetyl ene, 0. 022¢g (0.032mmol ) of

bi i ph | b dgf and
copver (1)1 o FREtvRiAE e, | PROZE “”‘vsa"‘-"é’hen ot oy b iphinyighosptine),
‘6h and then mbummadmmmqm@mmm@mmmdmmmwmm earhsetﬁd

(i terod andd *d*éf@"‘ﬁ"t“a%“* SRRl ihd ALGE RN ShdrThe Oreatics
S nceng.r £uo. e SLAau S | e (0]
THF, 1nL of WRfe W g@t %@ﬁ?ﬁfﬂ%mﬂﬁ‘%ﬂég‘“mg“\é\@mﬁ ﬁﬁ% @i&ﬁ%‘g*‘%d
t he reactd oncgiaen lixeGbaaﬁo I PReNresidue weasDaissolved ih oSmllhof tTHF, dirhlutefd IM t h
M8 W?S“Ed t@aﬁgﬁﬁ%aileawﬁ 4 55 338 ot P 85 8 ot rom
err SI
chr onmat ogr apiasperinrsiifor ¢h, thentdilogdvwithh efite) washed with 5% FClpsajutiens . wates 9nd

619 f th t
(Spe c/() 2 1o Ze?%ﬁﬁ-l) e?dr ]r(ﬁgrpmk'ﬁ ferdl Uin@Weoftichtrated in EE&HV%PV%MW@SQas

4- [ Benzyl - (@mmwspapbedmenmmumg withaRQfsrHex €l:5) taynroyide Qplﬁsséﬁé%)qu the -
car boxyl dihe same nmanner as described in Exanple 11,
0. 1369 #33@‘& mm” > %shaebr Erodgg,t of Exanple 21 provided 0.075g (57%
of the de5| rE&CSPﬂH%kMaﬁ%SEFCtW after chr omat ogr aphy on silica
el uti ng W th Et OAc- Hexanes (1:1). Electrospray Mass Spec: 428.1 (M+H) +

20- F}%npl e 23
4- [ Benzyl - (4- met_hoxy- benzenesul f onyl ) - mg -5- et hynyl -t hi ophene- 3-
“carboxylic ac|@I-[Byedzy’kf(&-nneﬂmxy-benzenesulﬁmyﬂhgnyan}imﬂmylagngpygneﬁgd in

Exanpl el 0.055g (0.634 mmol) of theg,a fcoquﬂ of Exanple 22 provided
0.044g (779 of the de5| red product e%tg gowgﬂ am E)I rospla Ss
Spec: 443.1 (M+H) In the same manner as described in Examplc 11, 0.136g % &i‘éﬁ

5- Br ono- 4- [ ( frodf mcmtaﬁﬂﬂ@me vid&l}ﬂ 0739 (579)ofthe Absired product as a tan solid after

ZLFﬁE?%Laﬂ}”" BEREEDEy 5 A FLTE Chﬁ?%&‘éé?&' SE1ehy Eecpsgrmy MptE e

5.0nL of DI\/F42&$(m€I-E)d-2 04 g (12 41 mol ) of 3-picolyl chloride

hydr ochl %i de and 4.89 g (35.46 mmol ) of potassium carbonate. The
reaction"m xture was then stirred at roomtenperature for 18h, diluted
with water and extracted with ether. THe&agP cs were 35 then extracted

wi th 6N HCl sofJiBefiRy ﬂwlﬁ@ﬁw%?uﬁ@hliemuﬂfd@ﬁhnmm]-tsiethghﬁysll-fhneﬁhnne#s-GN
NaOH sol uti on and then extracted t\;vl t] J 8 erﬁxﬂtl ng ether |ayer was
dried over carboxylic” aci hydr xyarde

In the same manner as described in Example13, 0.055g (0.634 mmol)_ of the
25 product of Example 22 provided 0.044g (77%) of the desired product as a brown foam.
Electrospray Mass Spec: 443.1 (_M+H)+.

Example 24
- 5.Bromo-4-[(4-methoxybenzenesulfonyl)- pyndm-3-

30 ylmethylammo]thlophene-3-carboxyllc acid methyl ester
To a solution of 4.80 g (11.82 mmol) of the product of Example 17 dlssolved in
5.0mL of DMF was added 2.04 g (12.41 mmol) of 3-picolyl chloride hydrochloride and
4.89 g (35.46 mmol) of potassium carbonate. The reaction mixture was then stirred at
room temperature for 18h, diluted with water and extracted with ether. The oragnics were
35  then extracted with 6N HCI solution and the aqueous acid layer was then basified with 6N
" NaOH solution and then extracted with ether. The resulting ether layer was dried over
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-22- WD 98/ 16520 :

PCT/ US97/ 18519 sodiumsul fate, filtered and concentrated in vacuo to
provi de 4. 180 98716520 of t he desired - product as a tan soli JdPCHUST/185Er ay
Mass Spec: 498 (MH). _ Exanple

25 5 5- Br.ono- 4-[ (4-nmet hoxy- benzenesul f on pyri d| n- Sdl net hyl - am no]
t hi ophene- 3-dius sykite, Bligred an concentrated povagu &Hﬂ"lﬁ? b16g (41g) ©b b desizsd

of the prOd;ﬁbdﬁtaEémcﬂidzﬁlebﬁoMmssﬁ pec: 498 (MIEH)ECOH (1: 1) was added

0.072g (1.7Zmol ) of lithium hydroxide rmnohydr ate. The " reaction mx
was -heated to reflux for 18h and then concentrated in vacuo. The residue
was 10 was washed with THF and filteBxample!®5 filtrate was concentrated in

vacuo 0 r vl doy oo [ggggeﬁm{k,ﬁ.ge.fe@smw YA Grdtndr 1L 02

El ectrospray

Exanpl e 26" thiophene-3-carboxylic acid

5-B 4-[ (4- et _ 2

Chi ophono- 3. caFEo?‘??ﬁ.yse“?éf'S’?“%ﬂ? W‘*‘ﬂﬂaﬂ““ﬁ of s profulT Bl B8in 90 L. of
0.82nL (1. 63HABMeQH @&:1) Was arlded 08728 (b¥2mpol)cef] hiugehydroxide aponohygrate. {The

e
for an addi tW&h¥ashed wﬁsﬁlﬁt@g% %t%‘?djaf (905‘%3 I} AU HR MP¥Sict
of Exanpl e 1R388g 1(100%) of tHehdcsired praduen asdowhitd dodfi. Eleomrospeay INlass Spexi 488

and t he, reac@gﬂlwas stirred for 1h at rOomterrperature In a
separate fla 70mL (12. 25mm|) of m Ygam ne was added to a O[err]C
m xt ure of 056 (8. 165 rrm)l hydr o mne hydrochl oride in 8.1 nL of
THF and omp-4vd rbenﬁegleﬁpmow&) naaldgprff-ryémqtbyl-ammﬂat 0

[err]C {she aC| d chl ori dEtﬁi@gﬁEhm.carbox%& g@iaeﬂyapoﬁammeone portion and

the resulting sol ( | 0 km)@ Iﬂ]‘é&&% u&ppefggﬂgfqlﬁor% 1nV&I&2rb12

stirring overni ght® t‘?‘é
‘CH err]d [eratD °C was ammm\mmnmpafm aid theahielrs adhis tirred a0 0Ok €

sol uti on. Qr er _was ried over e r filtered
- and concent P@P@ﬂ% tq-ﬁémbpmgra?\.gg %1“ }@fqgﬁ fll {“ﬁ létc’ﬁer
t o provide (Di'B@(O(iﬂﬂ%lmi) of tlee méum@dEhgadpbﬂ&ﬁl o ol.of IMEF, was thonadded o

El ect r osjy aymMassncPRtubdid W"r'ég.cnoﬁ%as S| ﬂrred for 1h at room temperature.
Exampl e 27

N- (2, 6- di et hoxy-Bx pyenamse )f@ékvbiﬂginé' ?12 25mmol) of tigthylaiine,was jadded,to a 0°C
3- am no- 2, 6- ;ﬂi;dmebﬂmdﬁygl(dlllﬁﬂ thiol) o hydroXylaming hydvochloddteth 8.1 mL of THF and

O DUt R el s ot G i ' O BB et

H err] O Thewamadsed g0 stoinine portizns and the resutlting: selutiGn Mammwedhom;o réom
VST er % CEpEREE i WEIEBerfRRE e ehcdoR ik next, walh dfthel i CH,C
-23- and washed with water and saturated sodium bicarbonate solution. The organic layer was
dned over NazSO4, filtered and concentrated in vacuo. The crude residue was tmurated ®
with ether to provide 0.235g (61%) of the desired hydroxamxc acid as a tan foam '
_ Electrospray Mass Spec: 498 (M+H)

30

Example 27 _
tert-Butyl N-(2,6-dimethoxy-3-p yndyl)carbamate
To a suspension of 3-amino-2,6-dimethoxypyridine (1.5 g, 7.87 mmol) was added
di-tert-butyl dicarbonate (3.43 g, 15.7 mmol). The solution was heated at reflux for 36
35  hours, cooled to room temperature, and diluted with H,0. The aqueous solution- was
extracted 3. times with EtOAc, the organic extracts were combined, washed with brine,
“ dried over MgSO,, concentrated in vacuo. The residue was purified by column
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WD 98/ 16520 : ' : . S ' .
PCT/ US97/ 18519 chromat ogr aphy usi ng hexane/ ethyl acetate as el uant

(gradi ent’ 1Q@%shesA/ 1) to provide ~ 2.00g (1009 of- tert-hdrilsornss
N (2, 6-di net hoxy-3-pyridyl)carbamate a yellow oil. El ectrospray SS
Spec: 254.9 (MtH) + 5 Exanpl e

2|f( 4 carbo ﬁh&%ﬁi@ﬁ’d :“sm§ rix(g*.):gar{e/e_thjrl a|cemje agaerl%ant (%rgdient 100% to 4/1) to provide
product of méx&gﬁ)l G08%) PTS,%%@% nﬁgf%gééée%@%mllcm?& rd OV‘EIEE" neil.
and TMI}cttospray'Mass Spe6: 2509 (Madl}+cool ed to -78 [err]C n-Butyllithium

(4.75 mL, 11.87 nmol ) was added dropw se and the reaction was all owed
to stir for 15 mnutes at -78 [err]C 10 before warmng to -10 [err]C for
2.5 hours. The solution was cool ed back t{ExampkZ8&rr]C and met hyl

chl or of or mat e 7. I | I8 E added
dropwi se. The Egzeigtt'lﬂhﬁylwalg'(ﬂ:gaghgﬁie?gg*%2???@11%*%?%#39@ @g}]laa)’ﬂﬁgen
warmed to - 10 [ erFhecprodust of Example 37d 8 3-%3 mmalpwag disselved in BO038 mL) and
quenchi ng wWitNENA @7 hiEl, 158 immol] HAd @8RkAI 817812t UpButABthium (4951 MRS H1§R73X
with Et OAc. The organj.cs were conpined, washed wth brine, dried over 1
MySO err], dBRERHE ArPRy4sq 8nc thadeactien was allawedin st fof 13 ymigptes ah-78 T
Z/hrlimat Qgr ajyefore gvammz' gto-lgé’&tﬁhe 25 dicapsl.  Thetsolution vas| cooldd bagkadi-g8t°Co4nl t O
to provl . 9 1= . .
N- (4-car Eo Ao _y‘f}é?%f(g]n%ét g@;ﬁ%%ﬁ“ﬁ@ Z%B%’ﬁgtlg %gga(%i ?’?‘:\‘) so‘f'l?;d ::ddeg
El ect r ospr ayropwise. VEsssreagtion: w t- r HDminutes and then warmed to - an -
Exanpl e 29 ;  (Qardli RaXyd jcatjnat e
p- TgF uene sual11 ‘gﬁ‘li éo )s%uglfgr }1'5 h?glisebe foéyg{é%%gmél‘ﬁ ?BN%"% ?at&a'gﬁ%! sso(_? ve éﬁ&% i :
toluene  exiraofefl 3Xawith kA The organics wesw spmbied. Washedawihiriss; dried pyertal
of H ernkO ;, Soidelitrited . TheMasidwecwhs ed s throfha Qisifg t O
roonEter:%era\m d.th %ﬁﬁ“gg ofe.Elé &e'%?ﬁ Z?QSQE | v q;%&}pg? gﬁ% (4
1), was add@STERSARRY) ACHA YU GRadPm /e 41N h PRYAAPS € ) of terripl
The react i olN+hearbomethdxy-2,6dimethoxyidepyaidyl)earbardatp casr & dvhitet solida HEleetraspray

(sat) and a hyes Wi th ether. The organi cs were conbined,
washed with ﬁs?ls)eﬁ,%'d?li%g(ﬁdl\fet) MySO err], concentrated in vacuo. The

resi due was purified by colum chromat-ography using hexane / et hyl
acetatezas eluant (gradient 100%to 9/gBjaniglepyovide 0.278 g (97% of methyl
e oL, 2 & dh et NN A 2 B afnd oS cidehafe °C1TOSPr Y MasS
30 Met hyl p-Toluene sulfonic acid hydrate (0.282 g, 1.48 mmol) was dissolved in toluene
3- (4- met hox SRR fﬁg &g}rr-- q%,)ﬂt AEN ' ' paﬁfeaﬁ- To
a solution X%ﬂtﬁﬁ)é rog{?@?g# anp léhtz g%gﬁ%ré@&%%% ) 1n %ﬁr}:&agé (2
m) was addé@eﬂ_ﬂﬁé{;ﬂo&@ FrAgtierm wayeqaled,ip reom inmpesatyig and the predu qﬁ%arpplm%
[ ﬁact ons déssm_vtéa H QIR @ td%]y, QFhsHAEROThé REABAGIAWESE RedARPbatk a0 trefBH f0490. 5
) 22? quenc %om\"sm. JBhe: legéngn was co%led to room temperature and poured into NaHCO, (sat) and
- : extracted 3 times with ether. The organics were combined, washed with brine, dried .over
MgSO,, concentrated in vacuo. The residue was purified by column chromatography using
hexane / ethyl ace'tau; as eluant (gradient 100% to.9/1) to provide _0.278 g (97%) of methyl
30  3-amino-2,6-dimethoxyisonicotinate as a yellow solid. Electrospray Mass Spec: 212.8 .
e+ -

Example 30
Methyl 3-(4-methoxy-benzenesulfonylamino)-2,6-dimethoxy-isonicotinate
35 To a solution of the product of Example 29 (0.278 g, 1.31 ‘mmol) in pyridine (2
mL) was added p-methoxybenzenesulfonyl chloride (0.28 g, 1.38 mmol). The reaction
mixture was stirred at room temperature overnight and was then quenched with H,0O. The
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PCT/ US97/ 18519 m xture was extracted 3 tinmes wth ether. The
organi cs Wege, sgERigred; washed with brine, dried over l\/gf@ﬂmsgwmsm
~concentrated 1n vacuo to provide 0.444 g (89% of nethyl 3-(4-

met hoxy- benzenesul f onyl am no) - 2, 6- di met hoxy-i soni cotinate as a solid.

Ei( ect Ir 0s g rlay mixture WRSSxuRRA'3 BB Wit bt Thé organics were combined, washed with brine,
anpl e

3-[ Benzyl - (49Agd W%%Qer?@gﬁﬂ%mllﬁ‘ %ﬁ‘ﬂ’?ld? proyidg; it & B9%) of methyl 3-(4-
i soni coti nat methox{ -benzenesul iyl apine)-2;6-dirhethneyrisbaicSnatd) . ab4 4y, solid1 6Eleewbyprayas

di ssolved in cooled to O[err]C. Benzyl brom de (0.186
nm., 1.6 mmol }‘BFNFF %@%é%@?% ny, 1. 39 mmol, 60% di spersion in

mneral osl) were added and the reaction was allowed to warmto room
tenperature. ‘After 1 h, the reaction was Hﬁhﬁg’:"‘“h wat er and extracted
4X Et 20 The organics were conbi ned, was w th brjne, r| ed over

MyS err], conMethyht 3cBenzyl-(4-mathaxy-benzenssulfanyilramine] Fs0ydimethoxy-
nmet hyl 3- [Benzyl (4- et hoxy- benzenesullggﬂwo}makﬁ

am ol 2 6 di Mot hogy- L SRRt SPHaane B%0%eg) 116 tmaply SROARIIVES T BREF (4 4y °
3- [ge%ylm(%ﬁ@bbgﬁa@ew?wr brojttide €0ﬂ860irﬂ.2 166 dnnmat)ffo}lqwedsdwllﬂdll(ﬁﬁang,
acCl of r

corr esp,ondl nd 3gamﬁ’y$¢‘? é Jegion 11 %ﬁﬁ&ﬁh‘%@%rag%%dﬁlr e&gﬁe@o‘x}\?as ﬁl%owed o
provi de 3- [ Bevamylte febmrtdnpexatutse iften & duitheaeactipn was diluted with water and extracted 4X

?m_nH)o] 2, 6- dEQ;Qj HR Gr bRy Wk b&‘nﬁm@&'\gashal %rﬂ?ﬁgrﬁecﬂ%@ cémentated in
3-[ Benzyl - ( AVARICHEBOYEn O SAS S.(10Q%), PF Parsi Ryl -’NWSP& {fx‘ycg%y -GerreneRkipnyD-

| soni cot iy§anmaffno}-2,6-dimethox -iEBﬂxcﬁt&fa@&ydd dil. Electraspray MhassEpeEx ATRD EMAH)waS
converted to the correspondi ng hydr oxani ¢ aci d,

3-[ Benzyl - (4- et hoxy- benzenesul f onyl ) - am no] - N- hydr oxy- 2, 6-
di met hoxy-i soni coti nam de using the prdécsaple32df Exanple 26. El ectrospray

I_Vgg_s Spec: 39'-[31;7!?2)9-Wtﬁoxy-benzenes_ulfonyl)-amino]-2,6-dimethoxy-isonicotinic
acid
20 - The product of Example 31 was hydrolyzed to the corresponding carboxylic acid
using the procedure of Example 25 to provide 3-[Benzyl-(4-methoxy-benzenesulfonyl)-
amino}-2,6-dimethoxy-isonicotinic acid. Electrospray Mass Spec: 459.0 (M+H)+

_ Examplc 33
25 3-[Benzyl- (4-methoxy-benzenesulfonyl)-ammo]-N-hydroxy -2,6- dlmethoxy-
isonicotinamide _

The carboxylic acid product of Example 32 was converted to the corresponding
hydroxamic acid, 3- [Benzyl-(4-methoxy-benzenesulfonyl)-amino]-N-hydroxy-2,6-
dxmcthoxy-momconnanndc using the procedure of Example 26. Electrospray Mass Spec:

30 474.0 M+H)+
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Phar macol ogy Procedures for Measuring MWP-1, MP-9, and

MWP- 13 Inhr These assays are based on th RRYAHER f a
t hi opepti de sugsl?r a?es such as Ac-Pro- Leu- @ y( 2ner capt SP% 19
met hyl - pentanoyl ) -Leu-d y-OEt by the matrix netall oproteinases MWP- 1,
MWP-13 (col | agenases) or MWP-9 (gel at P'Pﬁ?ﬁ)aco“ﬁ)ch results in the rel ease
of a substrate product that reacts coloringetrically with DINB

(5,5 -dithiobis(2-nitro-benzoic acid)). The enzyme activity is

measur ed by the rat ePmiedires fooMeasuringrMMR: 1, NIMP-§ and MR- i3 Intdbitienbst r at e
I's made up fresh as a 20 rrMstock in 100% DVSO and the DTNB is dissolved in

100% DI\/BO as a 10Q.mV stock ed, | h eratur
Borh the 500 ° et SR e Bipe@ bR B igalaled f@?@@eﬁére L
substrate buflmfGlyG«UnWMEsethyl-pentaapvlﬂsu ermqub@p@lleprese@asqswe.
stock of enzWMP-§, Mhmrwcbomgdnam)sexymurﬂecge(aﬁﬂase), whichnidshltiniSthe pbleaseof a5
ma Cadl [er 1] enBoie pidd r\@da, 5! sAbirkidbis Jﬂo‘é R2Y
buffer, enzyme, eor |n| |tor NBs str eare _
order to a d»@ 1ty iSnegsup e
i ncrease 1dn Gobsmatelsm@nmp(ﬁeddasamn@@wﬁkupmﬂ%mSQmmpB asmssnlv&mat
405 nmon a rlba%eDl\mef adog xﬁMesmokcarxﬂamﬁedm thel drk at roon® \t€hpératiike. i Both the
plotted as ahbiGH al ?’NBaredxlunedt o) TR e it 430 il PERESC
substrate is® ?% E B‘Fé ontarrg fa
f1 uor escent “ifr O’EEC Hf E‘FQ&‘\?&@B‘I tvﬁé‘ assay buffer (50
substrate bymMWBSIPH Tﬁuﬁnﬂﬂ(@ﬁie, 0.02% Bs;)gerﬂwrmeﬁ fipalpomaenitratived The
Egg n;‘V: ‘;EEEZ c %95&9 buffer, eREyhé vERBR I inhIbifor i) TNB/subiétratdartlaBde indRix deddri61a

r S
human reconbr nan W nc%l%f M&P{ %lrd ‘Pﬁ lgcré{&%%%@b?? glﬂsiygfkd
' ot hanol  SPCFOPBpREicabyfor S FpERAL 495 Bl R Pt ToRdes ane e inergse in color
substrat e anévertmperispletted adialliveardinen HCBC buffer to the desired

concentrations. ".’@?‘g %o?és@erggﬂﬁﬁldet ﬁxbtsﬁ‘@teEi@ uded. | IR s SasCAY LRé 'ﬁbﬁ!ﬂie

enzyme and the react start he addi ti on of subs}eaate
reacti on2Ps sabsrafcecontaing adnoresoent groymaad |ao‘iP°2!Q?H“$1r§'°%r Yppn cleavageof e

tF he i ntcL easte rs]hﬁknfﬁ ﬁﬁmd Qh@fﬂlﬁbrekdeﬁee that 13! gehéxﬁtéd@ Gankitatebon khdmorescence |
or either | e or.fluor e
line is 30 ﬁ’r‘ﬁ e%%ﬁs?%&&?emeg&?% agsgg “?%ﬁ?wﬂ%ggr |phggeq’té/%@
the reaction Gad?eo D2%cBrij, Or5% Cyteine),r Yith human GecdBibinaThMMB-n MMPe%) oroMMhe
control rate qhs ol E@ﬁtggs ra{h %”iﬂ%é‘:ﬂﬁj%n&k &ﬁ' 1 mM i, | FPER

(p<0.05) with drug es usi ng nnett’ s t p e cqnpafison test.
Dose- r esdns @say} &‘EbSB’ﬁ@rﬁnﬂsPnéléﬁeW peed an HACBG beprtthi) desiFrgdseonceptrations,

and | C[err] Cﬁniﬁb'&ndsma&uadho%%@el @:eeaﬁuaﬁmgaﬁ:zmeraﬁgr gthﬁ?éuﬁhﬁﬁrsmdw. .
n

35 t .
Uei ng 96- wel Fia A of spbyemce TG eRe00n e (subration a4l P, eissch 4 gy or 10
conposed of fin. and thé increpse i Abbrestemoe oeer timid is plotied aszliveaatinen 1[ err] g/ m.),

_7(2)%_er rIL Tris buf feef iRt the ﬁﬂﬁ%ﬁiﬁé%}%orescent peptide assays, the slope of the line is
- 30  calculated and represents the reaction rate. The linearity of the reaction rate is confirmed 2
>0.85). The mean (xtsem) of the control rate is calculated and compared for statistical

' sxgmﬁcance (p<0.05) with drug-treated rates using Dunnett's multiple comparison test. -
. Dose-response relationships can be generated usmg multxple doses of drug and IC50 values

with 95% CI are esnmated usmg lmear regressmn
35 ' ' o
Procedure for Measuring TACE Inhibition

Using 96-well black microtiter plates, each well receives a solution cdmposed of 10
pL TACE (Immunex, final concentration 1pg/mL), 70uL. Tris buffer, pH 7.4 containing
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gl ycerol (final concentration 10 mM, and 10 [err]L of test conpound

sol ution i nvwRYb§Mé6s20 (final concentration 1[err]M DVSO coRCERISOH1858N
<1% and incubated for 10 minutes at room - " tenperature. The reaction
is initiated by addition.of a fluorescent peptidyl substrate (final

-concent r at i 010%0gly¢erol (Filhl doncenmmationdd mM); dnd h@ HLxif s¢st eempound sohuioain PMSGQ

oneent L . HAR
oy for 10 el spupeiai G ANMODMSO borRennfibh 219) i ind8Ba b Yordl0 iR of kb
as a |inear "émperatiitee Bicapastion isinisiated by addition of a flygreseentipeptidyhsnbsease inabt s
t he reaCtionfBﬁéefnrglao%gOMfi%toeach, dnh'iﬁ‘é{dh%ng%ta*%ﬁaﬁe?%ﬂﬁ&&.rate i's

confirnmed (rlerr . Ihe nean  (xsem of th contrgl rate is

cal cul'ated and corfhgreartionis @@%{q’@mw%i%mwwﬂ(mb{]%éﬁ mn. and the g -

10 treated hgirese Uffliiceddenctadver Gmed plofédasulifRar lise Mhegtdpe dPHselineds ponse
rel ati onships ¢ e enerate. using nultiple doses of drug and

| err] val ueelcgﬁpaagé%wgﬁs@‘%?ﬁm#& usi ng ~ linear regression.
Results of the abdhe lineantytof theneaction ratetis¢dnfiomed &2 »885).i The triean Ocksemlof tAEE
i nhibition p | ' -l Tabl ble |.
i bi 1 o o ORDS rie ¥ hlaiB S ConffftHol Elkidal gliflcdneD30s) Wi gl

MVP- 13[ enp] tremedmites uging Dunneitisgnultiple comparison test. Dpsgfesponse relaonships@an be

14 enerate uditighhultiple doses@ dBiglahd ICsq valuddwith 95% CI are estimateddsidg 1)
930 . 16g_ . P ' 5(:)|.04. 1 20 20 . '638.5
236. 4 Jipganyegression.3 - 48.9(1) 38. 4( 300)

35(300) 26 Results of the above 1$0ffro matrix metalloproféinase inhibition a@3®TACE

42%1) . 47 294

.33, .. . 1227 .
1 Qerry nipiipioen phamserlosical B e st BT2bleTbelqy- 2
Phar maceusi cdlabledimjuhibitioo of MMP and TACE Conpounds of this invention may
be adm nistered neat or with a pharmaceutical 30 carrier to a patient in
need thereof. The pharmaceutjcal carrier nj;% be SP' id_or_liquid. .
Appl i cabl e sd&ixpmplear j MMB-1H | ncMMROne 3l \nTACEL < which may al so

act as 1Bl avoring agepd g¢1)l ubri o) sol ubilizers,” suspending agents,

fillers, dl iq nts, conpresmp 68| ?@ bi nders or tablet-disintegrating
agents or an“€ncapsul ating erial . 598 wders, the carrier is a
finely dividd8 solid which224(1)n ad®B@ture with the finely divided active
35 ingredi enl In tablets, the act img li-ngredi ent is mxed with a carrier

havi ng t'he necCessary conpressi on properties in suitable proportions
and conpaeted@0i n the shapé38Ad size236.4 - 4715
-27- 230 98/ 16520 48 9(1) 38.4(300) 35(300) PCT/ US97/ 18519
26 1000 70 296 - 42%(1)
33 1227 15 47 294

1. ICso nM or % inhibition (concentration, LM)

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

30  carrier to a patient in need thereof. The pharmaceutical carrier may be solid or liquid.
Applicable solid carriers can include one or more substances which may also act as
flavoring agents, lubricants, solubilizers, suspending agents, fillers, glidants, compression
aids, binders or tablet-disintegrating agents or an encapsulaﬁng'mateﬁal. In powders, the
carrier is a finely divided solid which is in admixture with the finely divided active
35  ingredient. In tablets, the active ingredient is mixed with a carrier ‘having the necessary
compression properties in suitable proportions and compacted in -the shape and size
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desired. The powders -and t.ablets preferably contain up to 99% of the -:atctive

I ngredi ent. Suli tabl e solid carriéers include, for exanple, calcium
phosphat e, WSP $4sgen Sstearate, talc, sugars, ‘l.actose, dem,usg-”ggﬁch
gel-atin, cel ose, nethyl cellul ose, sodium carboxynethyl . cel | ul ose,

pol yvi nyI pyrrolidine, |ow nmelting waxes and ion exchange resins. 5
Liquid carri Q{egmymepuﬁ,g&slai\dnﬁlﬂ&ﬁwm519|d¢hmﬁﬂﬁp t@GQ%eOSﬂQF&nvelﬁﬁerlans

i <sotved or el A e inctusey B RAtEE: Gl prisiidie B RS ey

such as wat ersugars, lactgsd) idexisin| stanch, gedatin, ztlhﬁeseofneﬂlyl celbijose, sodium carboxymethyl

phar maceuti cal C contain
ot her suitabl® thoge P%W CCaT kw{j%"“ ges su ﬂg%g%lfahgé I Zers
enul sifiess, buff einqmqmms mmbcesqed in(prepaxingtselutions, snmsmns:gnu@@mss syrups

suspendi ng a%ateimrk éxﬁ’ofctﬁis%enn%h%ﬂ%tdissolved 619

stabilizers or osno- ulators ulLtabl.e exanples of 11iquj §°i ri

oral and phpmamﬂ Vmesl!quﬂi’%“ FEN @8 Vajgl: R OFFIMIC n&r;ymxture °f
contai ni ng adsbih ov/iarmac ac@ép&ﬁeoﬂsorfﬂ.eﬁhahq&ﬁcdﬂertﬁiwtﬂﬁndﬂie@fs&itaﬂﬂe

sodi um car box met h I |l ul.oSe sol.ution cohol s ( | udi n
nmonohydri ¢ aI ﬁﬁ‘ dF'i“f!‘ adc 6‘%}8? ul5‘&‘;{,5(” b)’& P%é?ﬁya&%es’
deri vati wes, miﬂtenei-ss flasoxing agﬂas,t suspertding cagemm,uthmkehmgna&cnﬂacmlersonm)cpsxty
For parenter a %ﬁﬂlpgéssd? qa&fﬁ

such as, et hylatkslfl%tgfsé aﬁ%ﬂ.&é%}?&,ﬁ Pegtuﬂﬁorg g{ﬂtgﬁe terlq21 &Jé clgéltrafé?ds
~are used in <amnteral adooinistration vaﬂdmy&ﬁft Gpewsulndy csaﬁamgemmves as above, e.g.,
af'fe"r n: strat i Qllulose derivatives, pr famcaré BRRARE 6 AYbkyaAR | Xyfdthyl oeamb s%rsaguw Chledtiots
s [ sol ut ] ons Sus si ons 1 Yy X

i nt r anuscul ar{including, faeng %éfa’é‘élﬁﬁﬂh‘)g‘uﬁﬁ‘gt%lé@(éw ﬁleE? ?ﬁgp?’\%e their
E ol uti ﬁnslscardeﬁ:vaﬁvdeg aﬁdimll@: @t f; drhctidhatedVeoromal il zﬁlahraehim ml)st errl parentergl
e either iguid or _soli ti 0 S
of thi s | nvererBENEProfe Thmek B RCHS ol "bile e os ey gk i ROBRASE
convent i onal maymigatei Swnge. liquid caxders aresusedtin @ liquid farmeeanpasitions for parenteral
I nt rabronchi %M%@&q on or 25 insufflation, the conpounds of this

i nvention may ornmul ated in{o, an- a%:{g ous . Qr %ﬂ’ ially agueous

sol ution, which cakidEidphanpacgutical ons, which, 37¢ stert °i!'§¥°6‘§ Syastons can
Cgﬁpoundsafoof Hdwuﬁluieavmay)éI f@nexnmplal ntramasculby] ﬁmedpenimdezﬂrmsummbbgs firjecyiogh
the use of a nsder at.ch .cont.ai

carrier that Serle sabEoRt o fehapunieNaTayifoucly” Gl htfirf oK By Wit
skin, and al Ihqmddeéohde:omposmom&)ragent for systemic 30 absorption into
the bl ood stream wig Liensikd of T ifilib P, helhfhishE LI inCthe IS 2

such as creans and ol ntnents, pastes, occl S|ve eV| ce The

g
creams and  CONVRHONALSWPROSHRTY- bEOVF‘@‘EE‘EF?aP?'hHYdF“B’P inbalation o
ei ther th8 oijhsifflatié, &the To h@ds of this iffivetibn in¥di€be E@ﬁxﬁlﬁﬁte@ Ciﬁlbrm@ucdus or

absor ptive powders dispers etrol e hi | etrol eu

cont aPnl ng frf@l%@i%’ $ ?‘g‘b‘? Bt gl? 8? htézf"gg? m pf so‘f "The
occl usi ve 35 compoundesf thnymiznmmn mhytaisar bd axdginistened nmtsdumaﬂlmghMgb rlhe usetof a
the blood st ARG pAh Bonmining Hd'dA0E WBABb A A S Bifiel BeP'd MerPeol 2 Ul 1

contai ning the active |ngre L en
-28- _ .compougd, issaomtoxic to the skin, and allows deliverp©f thsgsgengfon systemic

Wi t hout  a3oCardbsérption inté tHEB16odX sthe@f vih e gkid, h%a%mﬁmpgﬂ@ch@mumwﬂwforms
occl usi ve devices are npwn in the lit ﬁ"a e dosag%
to be used i rF“Fhé‘stq‘%’é‘Fné‘i‘f{ OHHmMEN(S,, PASES, £ g‘at ncelisive Javisssa T
TACE dependerdintesenes thaypbe vissdus tiquitipjsemi-solid emulsionsrofieither thy oilfin vmmrmrdwatg
physician. o g type. Pastes comprised of absorptive powders dispersed in petroleum or hydrophilic
petroleum containing the active ingredient may also be suitable. A variety of occlusive
35 devices may be used to release the active ingredient into the blood stream such as a
semipermeable membrane covering a-reservoir containing the active ingredient with or

28



5  The variabl es invol ved include the. severity of the dysfunction, and t he

size, age, and response pattern of the patient Treatnent wil|
general |y beyopsriésas ed wi-t h smal | dosages | ess than the: Bﬁ’!‘mﬁ?ﬁf?@b%e
of the compound. Thereafter the dosage is increased until the opti nmum

ef fect under ~-the circunstances is reached. Precise dosages for oral
parenteral mmourmmmr, ora mm:ammngahe agtive ingredieat o5 peclusive avisesiare
by t'he admi n an 10 based on experience with the individual

subj ect treapgd and stan ard medical princ % r ef er t he
phar.maceut i cal co@éﬂoﬁaﬁﬁolbfr used i the ‘Q{E oA ﬁgecgicgpaneagsququgtg or
capsul es. "I n dépentent! dendicienmgst Ude%bfe&u vl deterthined bynthe rktending thsu:xan
contai nin ro es of t ac
dosage f "Beﬂ@&% inygbgd 36%5‘5)% e oy oy 5?8‘&95&& g‘%i‘&é‘&a
vial s, aﬁpouk&?onwpaimiﬂ eftiths paiienye Treatmere cvwidlt gemmﬂyabmmngttddl mﬂmbmalll&osagéﬁhe
-uni t dosage or r n
be the Efﬁ Fﬂggﬁ'eawﬁﬁwﬂﬁggg@éﬁg g ‘I?fP &Sﬁ?f‘@ﬁg@%‘ acka seeﬁf ‘f)ﬂrﬁtlmﬂﬁ"a
-29- optimi® &ffect 620 the circumstances is reach . Precise dosqu,s oD pralg pargnteral,
What s clai Bdi; or intrabrorchidl a3RRRSHREN W'&gd&&ﬁnﬁ&f Byt administering physician
10  based on experience with the individual subject treated and standard medical principles.

' Preferably the pharmaceutical composition is in unit dosage form, e.g., as tablets or
capsules. In such form, the composition is sub-divided in unit dose containing appropriate
quantities of the active ingredient; the unit dosage form can be packaged compositions, for
example packed powders, vials, ampoules, prefilled syringes or sachets containing liquids.

15 The unit dosage form can be, for example, a capsule or tablet itself, or it can be the
appropriate number of any such compositions in package form.
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[err] : - where the hydroxam c acid noiety and the sul fonam do noiety -
are bonded to adj acent carbons of group A where: Ais
-:a 5-6 menbekgastodifgssy oaryl group having from1 to 3 heteroat 0FFCTIUS97!18519 '
i ndependently selected fromN, O and S and optionally substituted by
Rlerr], 10 , Rlerr], Rerr] and Rerr]; Zis
aryl -or hetemmislclmmedheteroaryl fused to a phenyl or another heteroaryl,
where aryl i hth «orphenyl fused to a heteroaryl , wherein
het er oar yl Z &%"ﬂ@ﬁ é‘g "g?el n this aryl and heteroaryl may 15

be optionally substituted by Rerr], Rerr], Rerr] and Rerr]; :
where heteroaryl is as defined above and tlonally substi t ut ed by Rerr],
Rerr], R[err]

Rlerr], Rerr], Rerr] and R[err] g‘ré_l\nde en defined as -H,

- -CORjerr], -F-Br, -d, -1 C(O)NR[err]CR[err]

-Rerr], C[err] C[err] perquoroaIer-} S(O)[err]R[err] wher e

X is 0-2, -OPQ(OR[err])OR[err], -PO( eQr])R[err] -CC(ONRerr]Rerr],
COOQ[err R[err]R[err] -SJerr]H,

-NR[ err] e
-Sgerr]NR e{r;v%l %rWHmc%?ﬁ s}“@é@ér r?‘kfgrarf bonded to adjacent
-NR[ err] CON onsgf &roup A where: o
-NRerr] C(=NR[ err],).NR_e err 3-6 r he roalk hawng one
to three 25 k R[Sém]egg?@iili >5FR!'€§@ ? #E mN, O and
S,. optional |y having lindependently selected from N, O, and S%ndopﬁd)mllly(wﬁmmd by R,
opt i onal 1 substituted bprEﬁ k@ t hree groups each

sel ect-ed 1 ndependent |y R err], -aryl or heter oaryl as defi ned above,
SO err] NHCOR[ err] or -CO\Iquerr]R[err] where R err] is not-H,

-tetrazol -5-yl, -Zijsaryl heteroaryl, or hstero aryl FSL#1d 4 pidd or another b
-SC][err]NHCC]\IR[err]“‘I)?[mZore rgfgi In or %)la od el.“.'tim)c[err
alkyl, 30 xll-eel’ hepy ﬁdfeﬁé} o Wgerfmor 2
dajbl e] bonds, I - CI[ Er r]- I der Lhctaﬂoh@mwas deﬁned above, wherem thﬁs aryl antDlieteroaryl may

err err]-al kynyl eac tio t 3 , -CN, -C2-C6
al kenyl , q -Cerr]-Cerr].al k%g "&Y EHRC% # tapjl%erfl uor oal kyI '
-S(Oferr]Rerr] where heteroaryl is as defined above and/mpnenallyl subgitgted by R1, R2,

-OC(ONR[err]Rerr], COCR[R_P, dR4CONR[err]Rlerr], -SJerr]H, -
NR[err]Rerr], -NR[err]CCR[err NR[err]CCIR[err] -Sgerr]NRerr]Rerr],

-NJerr], - - 30-
WD 98/ 16520 R1, R2, R3 and R4 are independently deﬁnedas-I-P@OHSQ-y -Biﬁ-“@ -1,

N( Rge][ r ]Qosq err]Rlerr] ,C(d\lﬁhg@’d@%ﬂ?{

as defined

aﬁ's] 8[1%{ ﬂ? I oal kyI
cycl ohet er oal kyI as dekis®d, ORAORYARS) P@@Béb&-?e@@(()) -COOR
as defined above, -SJ @@Nﬁbﬁﬂ%&@&m NRSRC(NRS%{& ﬁk&cgbgmer e R[ err] is
not ] YS ?{cge_ gbg&dgk%rr])’m[err] _
_PO(OR(err])Rlerr], -tSQANRIR% N, NR)SO2
' - -NR3C(=NRO)NRARS, 3-6 membered cycloheteroalkyl having one to three - -
25 heteroatoms indcpcndcnﬂy-selccted from N, O, and S, optionally having 1 -
| * or2 double bonds and optionally substituted by one to three groups each-
selected independently from R, -aryl or heteroaryl as defined above, '
. SO;NHCOR’or -CONHSO;R’ where R® is not H, -tetrazol-5-yl, -
. SO;NHCN, -SO;NHCONRSRS or straight chain or branched -C-Cg alkyl,
30 . -C3-Cg-cycloalkyl optionally having 1 or 2 double bonds, -Ca-Cg-alkenyl,
| or -Cz-Cg-alkynyl each optionally substituted with -COR3, -CN, -C»-Cs
 alkenyl, -Cp-Cg alkynyl, -ORS, -C1-Ca-perfluoroalkyl, -S(O)xRS
where x is 0-2, -OC(O)NR5R5 -COOR3, -CONRSRS, -SO3H, -
NRSRS,-NRSCORS, -NR5COOR6 -SOzNR5R5 -NOg, -

-30.

* c L L} s *



5 : C(O)NR[err]CR[err]

NR[err]C( NR[err])NR[err]R[err] SCIerr]NHCO\IR[err]R[err] or -

SJ er r ] NHCN; WO 98/16520 W|th t he proviso that when R[emQTIﬂssallﬁiilerr]
~are on adjacent carbons of A Rerr] and Rerr]

together with the carbons to which they are attached can forma 5-7

menber ed saturat ed or unsatumémmommcoNkinﬁg.@.cgeyabﬂkypﬁ&ﬁhwg

1‘1?om N O and cont ai ni ng e toc3 &(G)Cy‘ﬁteroategnf rf@h Ff%%t’?’l nt}@tenqent lX

with. one to four gr oups sel easdeﬁnedabove.-SOzNHCOR5or-CONHSO|2RéameijﬁisInpt
fromRierr], yirogEh SOBOGE R HOGHGRENSRERAST Y H

aryl and het eroaryl as defin
-err]-d%rr]-cycl oal kyl as CK@DNRe@Rab C(*W)WSEFESQFNEWNR@RQQD& kyI

as defined 02 CN: above, -(J err]-Clerr]-perfluoroal kyl,
or straight chain or branched C[ err C[ erR&J al kyl ,

-Cerr]-derr]-al k®atthe provisojthat Wﬁ??dmCGPPWJBJMRZ
SUC(bi‘)g :\Hﬂ ed] VCH h ]O‘| together with the cart|>oI?s to which they are attached moﬁhra] 57-
- err err err en rr err
-OR[err], -Cerr]- C[erﬁ“ #qg{w&i& XW%%%% Jgnegz,
20

10 caitaining onentd Mﬁmemhtoms&é{eﬁﬂﬁrdeb&ﬁcﬁﬂy fromN, O,and -

- O N -
GO ec R err1 - 50 ot ik SPREEY pbped v oy s plcid
-NRerr] COCR[ err], cpendcntlyfromR

-SCIerr]NR[err]R[err] -NJerr], -N(Rerr])SOerr]Rerr],
N CON
cy?l[ oal Lyl ASHRI Y ‘LBO\?@ d%a%qﬂyé%-éwl]andéymtaéﬂsﬁmrwg def i ned

above, -aryl or heter oar@j—Ca—s:ycleﬂkﬁm deﬁmcbabovﬁ%ﬂ‘d-wdmalkylas defiréd

- CONHS wh
-NRJ[ er rq]c g{ r }\IE[[ g H ) NR[erer r W er T caggocér%%; |
Rlerr] is hydrogen, st ra‘ﬁ@rﬁt‘r%&)’h% bEsAkyayl eaclpepnqnauyenbmﬂkwth -OH,

o ko cee b o RS CIOMREORS. g et oo
ey 2y cachoptronal | ged 1RSI, pedigent B%La’élsrq—%r ynyl |

-ORerr],20 Clerr]-(err] - per tOROIORS)ORS, -PGIOR RPrm@)NR8R9 -COORS; -

mogz S ER'[ S S]PO( ORLer 1] ) CONRBRP; -sO;8, TRRBRS LNBORIRY, - oo
-CONR[err]Rlerr], -SJ err]H, -SORRRT, RNE 1NCR§D§@2R9] MSG\QNR

mg[[ e H COOEE g{{ ;]r 1y scerr] er?allk yl as defined aboy -05 g%ﬁétéxbm&ﬂsrdeﬁhg r]
cycl oal kyl as defined aboveRL b N%R%‘ WF‘% &F*k‘§p2&ﬁﬁé%8 d 35

above, -azsyl or heteroaryl asCONHSGRSatimyeR® rsSﬁ BydrbghK}CBhﬁzdl}S-pr -

C?L:]IIHSCI err]Rlerr] where Rfer rﬂmsé( rﬁ&g)wlggegoz@dﬁﬁgkg -SH:NHCN

NR[err]-C(:NRG)NR[err]R[err] -C(ON.Rerr]ORerr], - .-

or RLert] T phenyk Syl sqaish chais or prascted .Gy .%ﬂﬁg‘vb g;%?%‘ny‘ T,

Rlerr] and R.err] or C6 a]kynyl each opnonally S“bSt! o-CRY ey |

group havieng 1 to 3 het er oat gikenyl, -Cz-Cs-alk myl, -OR5 -c 1-Ca-p e‘iﬂh@r@hﬂ@l -S(O)xR?

[ ndependent I y fromN, .O andw el_aer;(dls%pé 8P%(0&5)(5|b§t &léﬁ%Rs -OC(O)NR5R5

| ' | COORS, -CONRSRS, -SO3H, -NR5R6,-NRSCORS, -NRSCOORS,

- - SO;NRSRS, -NOy, -N(R5)SO2RS, -NRSCONRSRS, -C3-C
cycloalkyl as defined above, -C3-Cg-cycloheteroalkyl as defined
35 above, -aryl or heteroaryl as defined above, -SO;NHCORS or -

'CONHSO3RS where RS is not hydrogen, -tetrazo}-5-yl, -

C
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by Rlerr], ‘Rlerr], Rlerr] an BeenR laced or Rlerr] is '~

Cerr]-derr] cycloal kyl or 3- ohet eroal kyl as defined

.above; wo 9saespl err] - CH[er A i's as defined pRy&n 15510
t0 a

forma 7-10 menbered 1,2 used het er oaryl fuse
non-aromati c heterocycllc ring optlonally : cont ai ning an

cai d het er 02$Eﬂ8a??2“gsﬁ;§“2ﬁﬂ| {“fg RS O RIORS-SONHOONR'R -

Rlerr] and Rlerr] are indep H aryl or heteroaryl as defined abové

-(Jerr]-Cerr]- - orR7is phenyt ¥fh Jo &dblﬁﬁﬁx%'d@ yIR22R3 4

above, -(err]-Cerr]- perflug %ﬁ;ﬂw pifonally tr1 %}tRcﬁa?'ﬁégr%g

branched -Clerr]-(err]-al ky M@‘Fﬂarﬂmmavmsr to lLeiqu‘]’a_thPérr]

al kynyl , gach optionally sumlebtedﬁxﬁﬁﬁmdehﬂﬁﬁdﬁﬂ(yo, ﬂd@aﬂdopﬁo Siibstituted
an

-Cerr]- Bg; uor%l kyl, am no, nono-
di-Cferr]-Cerr]-al kyl am no, e X - acid, .carboal koxy

- and carboaryl oxy, nit r@r&?wﬁncsemiwkﬂmacﬁmmm#pyclohetemalkyl as definedrono-
and di-Cerr]-Cerr]-alkylc yl. a pharmaceutical |l y. acceptabl e
salt thereof where one may be 6rm9d _ and -an optical. i sonmer or

di ast ereoner thereogI Wnere optical isgners and . diastereoners exist.

2. A compdund acc8F &' MA-oWhersiAis as defaned; ahope can farm spon-aromatie 16x-heteroaryl-
adj acent to the carbon fﬁ@aﬂLm&Mhémm@f opHEnANY \On@intng & ddditfinhl

ot her t.han hydrogen. u claim2 wherein the Z
grooup i s para-al koxyph tf'foa&ﬂﬁgé ‘g

n said heterocyclic ring may be

par a- het er oar yl oxyphenyptionally fésed cormmtiret banzene dngg to claim 3 which is
sel ected fromthe group consisting of:

3 [ Benzyhs ( 4- met hnﬁm&aﬁmaewnamdymamrm]heécrds@ymldeﬁm‘pmée-c% -Cfr boxyl i

acid h
4 [ Benzyl - (4- met hoxy- bg gglﬂrf’X%W‘ﬁtcrﬁml(ﬂs dgﬁﬂ%?ﬁ?v?hﬂi&’e%ﬂgo@élk%xyl i C
aci d hydroxyam de, stralght chain or branched -C;-Cg-alkyl, -Cz-C(,-alkenyl or-C-C33 -
| 4- [ Benzyl - (4 et hg)glydb%gﬁ S ngXngllys%sutLtegwx{]ﬂYy%ox henelox , %r]- boxyl

i c

5- Br onp- 4- [ ( 4- met hox% ﬁh@ﬂlmodlkﬁmombn@aﬁd@iﬂxﬂ-ﬂkybﬁﬂﬁﬂehbbhymphene-
car boxvli ¢ ac

3- [Benzy? (4- met hoxy- b ??52%:“?0 é‘f‘é f°’%ﬁ@8r%‘$?§°f%%%mw

i soni cotinani de. 5. Amsogpadi-GeCealtylegrbamoyl.ai m 1 which is selected from
the group consistin

of : : : _
3-[ Benzyl - (4- et h%R&W@MdM@@bl?_ﬁmmﬁwmmYbemxyl ic acid
hydr oxyam de, - and an optical isomer or diastereomer thereof where optical isomers and
diastereomers exist. |

00

25

2. A compound according to claim 1 ‘whcrein both of the carbons of A adjacent to the
carbon bearing the sulfonamido group have a su_bstituent other than hydrogen.

3. A compound accordmg to claim 2 whercm the Z group is para-alkoxyphenyl para- |
30 aryloxyphenyl or para-heteroaryloxyphenyl

4. A compound accordmg to clann 3 wluch is selected from the group conmstmg of:
3-{Benzyl—(4-mcthoxy—bcnzcnesulfonyl)-annno]—4—meﬂ1yl thxophcne-Z-carboxyhc

_ acid hydroxya:mde,
33 4-[Bcnzyl-(4-methoxy-benzencsulfonyl)—axmno]-5-bromo—tlnophene-3-carboxyhc
. ac1d hydroxyarmde, '
\' - ITH!S SHEET HAS BEEN |
REPLACED
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4-_[Benzyl (4 met hoxy- benzenesul fcmigslieeﬁmspge]n LQphene- 3- car boxyl ic acid
hydr oxyam de, -and

5[ Benzyl - ( 4yoosiensy - benzenesul fo t hyI 1H pyr a@@}i‘msﬁllssm
carboxylic acid hydroxyam de. 6. conposi tion conprising a
pharmaceutical carrier and a therapeutlcal I y effectlve anount of a matrix

met al | oprot ei nase 4-{Bdsnzlyl-(4-ngﬂmayqbenudemf0ﬁyl¢aﬂﬂld]G-ahynﬂnlaopﬁetﬁlfﬁtai‘soﬂyﬁco
5. 7. A pharnmaceutic #ﬁ@{@_&g&ﬁgn conpri sing-a pharmaceutical carrier
and a therapeutically e Bt of a TACE inhibiti ng conpound L
accqrding to any ofrBromodkd-mettioxyebebzenesfonyl)-pyridint-3-yimethylarhinpj-thiepheas3-

i nhi bi ting conpound acc%géuﬁ,gg al ns 1 to 5 or a conposition
according to cl ai m 6 f I nHi E@d 8 a?%’@%gl cal changes nmedi ated by matrix
met al | opr &t ei nases3 hfkmmokamﬁﬂmynﬂnm]ﬁ+wﬂmé,ﬁmeﬁlm~b| ting

conpound accordi ng to aRyniedMhaiige! @ains 1 to 5 or a conposition according
toclaim6 for treating atherosclerosis atherosclerotic plague formatl on,

reduction of coronary thronbosis from atherosclerotic plaque rupture,

restenosis, NVPAredipatmaiiacostdigierizm, 1 which dysshcadyfraih #RR66p ctinsishﬁ 6ﬁnt r al

oct eoarthri s, rnoRareRfaPRr BRRER NI R PR o TR

abnor mal Mound heal i ng, hysoxyathidesase, proteinuri a, aneurysnal aort iC

di sease, degeneratj. wfﬁ_}ngggv%%ﬂwp%z e?ne .aplﬁo@gir’?&x’

denycl ati ng di sease e nervous system
gl ornerular disease of remature rupture of fetal nenbranes,

i nf ammat ory bowel sl[mﬁﬁpw@émaﬁy-b&%ﬂésalfoﬂylym] -1-methyl-1H-pyrazole-4-

34 - 10.  A-matrix talil grg ei,nase J nh| biting corrpoundJ according to
any one of claims 1 to‘%’w G a¢ h%‘??‘? agi%€according to claim6 for
treatingidage rel ated macul ar degeneration, diabetic retinopathy,
proliferative vitreoreti nogat hy, retnopat hy of prematurity, ocular -

i nf | anmat i on,6- ke ahibiging patbological\changesmediapetbymatixuhetalloproteinases in

ocul ar angi oggARSHHR GHRG 1.
A TACE i nhi b| 5: g oun agﬁ%kﬁ%&gﬁa one OmeF&f&a‘éﬁffﬁkg‘ﬂguncaﬂ}

conmposi ti on W‘l“&° 4%?%"7‘“?‘ °Hf?Fﬁ1“B$et1P|iﬁ‘Bl%‘§t°HB!P8‘§ﬂ
medi at ed

20 7. The method according to claim 6 wherein the condition treated is atherosclerosis,
atherosclerotic plaque formation, reduction of coronary thrombosis from atherosclerotic
plaque rupture, restenosis, MMP-mediated osteopenias, inflammatory diseases of the
central nervous system, skin aging, ahgiogenesis, tumor metastasis, tumor growth,
osteoarthritis, theumatoid arthritis, septic arthritis, corneal ulceration, abnormal wound

25 healing, bone disease, proteinuria, aneurysmal aortic disease, degenerative cartilage loss |
following traumatic joint injury, demyelating diseases of the nervous system, cirrhosis of
the liver, glomerular disease of the kidney, premature rupture of fetal membranes,
infammatory bowel disease, or periodontal disease. | |

30 8. The method according to claim 6 wherein the condition treated is age related macular
degeneration, diabetic retinopathy, proliferalive vitreoretinopathy, retinopathy of
prematurity, ocular inflammation, keratoconus, Sjogren’s syndrome, myopia, ocular
tumors, ocular angiogencsis/neovaScularization and corneal graft rejection.

35 9. Amethod of inhibiting pathological changes mediated by TNF-o. converting enzyme
(TACE) in mammals which comprises administration to 2 mammal in need thereof a
 therapeutically effective amount of a TACE inhibiting compound according to claim 1.

-
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by TNF-[err] convert| ng enzyne (TACE) i n manmmal s. 12. A TACE i nhl b| t| ng

compound according to any one of -¢laims- 1to5 or a corrp05|t|0n accordl ‘ng
to claim7 ob/ié3 ' Ny rheumatoid arthritis;, graft rejectionpepy ki
anorexia, intlammation, fever,.insulin resistance, septic shocﬁ congestive
heart failure, i-'nflarrmatory di sease of the central nervous system

i nfl anmat ory bowel di sease, or H V infection. . Use of - a matrix

nmet al | oprotei pase i nhibitin und, accordin one of cl ai, .to.5
or a conposit @‘F%%Wﬁﬁc FEE‘F(}WW pT °g‘é'ﬁﬁ? %??F% %%gséaﬁ%% -
for inhi Ibi ti ng-aﬁabijhm 0 mgbﬁéﬂexﬁmeTA ha,bﬁmhrmmbxbyeveatmsunnmm:ioemephemes oo
in manmmal s. a i_nhi bit c 0 one o
cllaims T to SOBECSNA RS ERl b ana e IEP b sV el B

a nedi canent bawelidiseass, or RV gafettidnogi cal changes medi ated by TNF-[err]
converti ng enzynme (TACE) in mamal s. '

11. A pharmaceutical composition comprising a phamxaceutxcal carrier and a
therapeutically effective amount of a matrix metalloproteinase or TACE mhlbmng
compound according to claim 1.

10
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