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-1- 5 ARYLSULFONYLAM NO HYDROXAM C ACI D DERI VATI VES The present
i nventi oW 88/3¥768 t o aryl sul fonyl ami no hydroxani ¢ aci d der PGEABIBLIOZAi ch
are inhibitors of matri x netal |l oprotei nases or the production of tunor
necrosis factor (TNF) and as such are useful in the treatnent of a
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aut o- S Letters, 1991, 285, 199

Furt her mPh%%H%agggﬁgdl Eéﬁ l’?‘h#ﬁﬁl s the pri me medi at or of %he

i nfl ak@atory rdbgrensee scrumber cfeprdysesnhichbpeffest diw bkegkdomn shstiueturadt al .,
Qinical b%ﬂg | Q% gh '&E“&RF&%QW q'gpétedl%gﬁaﬂo%?otgés@s: Matrix-degrading

metalloproteinases, such as gelatinase, stromelysin and collagenase, are invoived in

tissue matrix degradation (e.g. collagen collapse) and have been implicated in many
pathological conditions involving abnormal connective tissue and basement membrane
256 matrix metabolism, such as arthritis (e.g. osteoarthritis and rheumatoid arthritis), tissue
ulceration {e.g. corneal, epidermal and gastric ulceration), abnormal wound healing,
periodontal disease, bone disease (e.g. Paget's disease and osteoporosis), tumor
metastasis or invasion, as well as HiV-infaction (J. Leuk. Biol., 52 (2): 244-248, 1992).
Tumor necrosis factor is recognized to be involved in many infectious and auto-
30 immune diseases (W. Fiers, FEBS Letters, 1991, 285, 199). Furthermore, it has been
shown that TNF is the prime mediator of the inflammatory response seen in sepsis and
septic shock (C.E. Spooner et al., Clinical Immunology and immunopathology, 1992,

62 811).
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PCT/ 1 B98/ 00023 -2- The present invention relates to a conpound of the
formul a [ﬁ,g%a t he pharmaceutical |y acceptable salts therpegimosgtai£i n
Rlerr] an er rﬁs are each independently selected from
(derr]-Cerr])al kyl, trifluoronmethyl, 10

trifluoromethyl (Cerr]-Cerr])alkyl,
(derr]-Cerr])al kyl (di fl uoronet hyl ene), (derr]-

Cerr])al kyl (di fluoronethylene(Cerr]-Clerr])alkyl, (Cerr]-Clerr])aryl,
(qerr]-err] )Eﬁé Fé%@ﬁ%'wer{tl%‘?élﬁies% %récwéaad(&hﬁé '?erug err])al kyl,
(dJerr]-derr]) roaryl ((Qerr]-(err])alkyl or Rerr] and R err] nmay be
taken together to forma (C3 C[e(gr])R}fcIoaI kyl or benzo-fused

err err])cycl oal k orila giou ftheforrrul 15
Egr] JI\M((E:I[’EI n])n )a/md ma¥lﬂ-|-ndg-p'e-nﬁ-eﬂ2 : nd X istCF[err], S, Oor
NR[err] wherein Rlerr] is 20|hydroge||1 (g 7’ -Cerr])al kyl,
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( C[er ei ]n ea(B,-aryarylfcsOp)drg(@etdalkdl (- wi(mﬁcaﬂeﬂewﬂlud%p 1dyaryioxp(C.br ono,
err - r Y O

per f | uor o%&e %aé@?E r’]é ﬁﬁi J.ryl,CE(,ez\-%])Iﬁ?rg%%%z-és)heteroaryl, (Cy-Co)heteroaryl(Cy-

PCT/ | B&S/ Oﬂ@a&y* &,-Ofalkyl@,+0 m)amm, Ce)alkoxygBACHargl(Cq-Qyi) by S, -Of Jatioowy (-

I ndicated, 4 neludes Salunat @) aikoxy(C,-Colalkyl, (C,Co)heteroaryloxy(Cy-C,oJaryl, (Cy-

Ce)alkyl(C,-Cy)heteroaryl, (C,-C,)alkoxy(C,-Ci)heteroaryt, (C4-C, Jaryl(C,-Cg)alkoxy(C,-

Colheteroaryl, (C,-Cj)heteroaryloxy(C,-C,)heteroaryl, (C4-C, )aryloxy(C,-Cqlalkyl, (C,-
Co)heteroaryloxy(C,-Cg)alkyl, (C,-Cglalkyl{C,-C, laryloxy(Cq-C,olaryl, (C,-Cg)alkyl(C,-

30 C,)heteroaryloxy(C,-C,,)aryl, (C,-C,)alkyl(C4-C,,)aryloxy(C,-Ci)heteroaryl, (C,-
Ce)alkoxy(C,-C, )aryloxy(C,-C, p)aryl, (C,-Cgalkoxy(C,-Cq)heteroaryloxy(C,-C,)aryl or
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=

(C,-Cq)alkoxy(Cq-C, p)aryloxy(C,-C,)heteroaryl wherein each aryl group is optionally
substituted by fluoro, chioro, brome, {C,-C,)alkyl, (C,-Co)alkoxyer perfluoro(C,-C,)alkyl.



nonoval ent -hydrocarbon radi cal s having strai ght, branched or cyclic

noi eti es or conbinations thereof. The term "al koxy", as used herein,

i ncl udes Wi 84/33768 gr oups wherein "alkyl"™ is 5 defined abovBCT/IBIS/08I3m
"aryl", as used herein, unless otherw se indicated, includes an organic
radi cal derived froman aronmatic hydrocarbon by renpoval of one hydrogen,
such as phenyl or naphthyl, optionally-8substituted by 1 to 3 substituents
selected fromthe group consisting of fluoro, chloro, trifluoronethyl,
(derr]-Cerr])al koxy, (Cerr]-Cerr])aryloxy, 10 trifl uoronethoxy,

di f1 uor onet hoxyhateim( kel rds-uSed heteim| unjdss ofingwiserinditétet cincladgs Satuetedised

h I h d | d
e O S aRaTE B3Rt SRR e Yt DaPAR B Aol ol .
pyridyl, échrhbhathsr)srthyél'eoft hi enyl i sot hi azol yl, imdazolyl, benzim dazolyl,

tetrazol yl, zin Jm ui nol nzof u

i sobenzof uryl | Ji—g% %brﬁ% ﬁ/ ed %ﬁ@ofr@ddeﬁsﬁ%ﬂyrgr‘%gﬁ Vﬁ?)%?'?l %Lr‘? nyl ,
carbazgl yhef,ﬁeawgl yl, th| azol yI oxazol yl, benzthiazolyl or benzoxazol yI ,
optionally subgtituted lto subst ituents selected fromthe group

consi sting of fhei®, aﬁlhl%’r'd?edthqr‘?'ﬂdéﬂ‘?ﬁ?e?th?ﬂw'se(‘@'@?fte}j opludes FBIW
(Clerr] - el ibved Pothart &rbllaMBQERIGARYG bYHdrholn GMBAY BYHroBRH, such as

(Cerr]-derr])alkyl. The term"acyl", as used herein, ess ot herw se

i ndi cat edph¢ prrahthyl optipeally szbstémeﬁm 1g@ﬁwbﬁtltﬁmtﬁ¢lsm¢@%me@rﬂum | s
al kyl', al kexfetin@l Ybs il .Joa' '&v.li;r@r ﬁ‘l‘?lM&r%lnk‘éﬂl\ﬁXy(@”@‘g&RSx er @' )or Cyl O e

"aryl' are as defined ove he term "acyl oxy used hefel’
OacyI10grtﬁlﬂpermt!@tyndiﬂaemmeth@(ycmfd acCadlifle. The conpound of fornula |

may have Cchiraky,g o £43da0 %Xr‘h{s @Jﬁ%rr?er&ﬁ Eﬁlﬁéé‘o%in%é (ifé?%d ShaDhLLRE! !

fornms. This invention re | SOMer s €reol soners of
t he conpoorgiwicofadical detived| frtanchnnammﬂheshelétecm¢ .compefuad ripdrepmovab ofidse of

formula I . j reel. . e to
form a (AR REARS BYE finf pRoil iieRl oo Mt S BerkifRERLL ¥
ri ng or atejezalyl, opytazinyf, o pwirhigly30 quinoli) ISIRBHE, benzofuryl, isobenzofuryl,
PCT/ 1 Ef%S/ ggg;o%wienyl, pyrazolyl, indolyl, isoindolyl, purinyl, carbazolyl, isoxazolyl, thiazolyl,

oxazolyl, benzthiazolyl or benzoxazolyl, optionally substituted by 1 to 2 substituents
selected from the group consisting of fluoro, chloro, triflucromethyl, (C,-C;)alkoxy, (Cg-
C,,)aryloxy, trifluoromethoxy, difluoromethoxy and (C,-C;)alkyl.
The term "acyl", as used herein, unless otherwise indicated, includes a radical
20 of the general formula RCO wherein R is alkyl, alkoxy, aryl, arylalkyl or arylalkyloxy and
the terms "alkyl" or “aryl" are as defined above.

The term "acyloxy", as used herein, includes O-acyl groups wherein *acyl" is
defined above.

The compound of formula | may have chiral centers and therefore exist in

25 different enantiomeric forms. This invention relates to all optical isomers and
sterecisomers of the compounds of formula | and mixtures thereof.

Preferred compounds of formula | include those wherein R' and R? are taken
together to form a {C,-C,)cycloalkyl or benzo-fused (C,-Cg)cycloalkyl ring or a group
of the formula

30



-4- [err] 5 wherein n and mare independently 1 or 2 and Xis CF[err],-S, O
or NRerr] wherein R err] is hydrogen, (Cerr]-Cerr])alkyl,

(derr]- 9r9§1]3§7%§y|, (Cerr]-derr])heteroaryl, PCT/IBY5/00023
(derr]-derr])aryl (derr]-Cerr])alkyl, ((err]-

Cerr])heteroaryl (CJerr]-Cferr])alkyl, ((Jerr]-Cerr])alkylsul fonyl,
(derr]-Cerr])arylsulfonyl or acyl. Ohler preferred conpounds of fornula I

i ncl ude those wherein R err] and R err] are 10 taken together to forma
(err]-Cerr])cycloal kyl or benzo-fused (Cerr]-Cerr])cycloal kyl ring.

O her preferred conpounds of formula i ncl ude those wherein Qis
(dJerr]-derr])aryl, (Jerr]-(err]yaryNderr]-Cerr])aryl,
(derr]-derr])aryloxy(derr]-deraldaryl (CH,)
((err]-derr])aryloxy(Cerr]-derrf) Ret roar%/l",‘ (derr]-Cerr])heteroaryl,
(derr]-Cerr])heteroaryl (Clerr]-( e Meteroaryl,
(Jerr]-derr])aryl(Cerr]-Cerr])hetéroaryl, (Cerr]-
r

e

de r])geteroaryl(C[err]-C[err])aryI or
Cerr]-Cerr])heteroaryloxy(Cerr]-Cerr])aryl. 15 O her preferred

((:orrpounds wherkir mahd r are gidependéndlyel oh@randniX @ C8,,(F] @rar]NR® wherein R® is

el ude. t HBCESaRTLr (iC B0 {025 ey O PRI e pgau € *
(d er r] - J ep)hiterddeyl{C,-Ofaikyl P05 G aliefsutionpip (G, Jafyléuionyl ar deyl.ncl ude t hose.
(Clerr]-of orr]) Dlfier durtee Sprparmes pLiomnSRa atige Bosdor e Aitg or
a groupoof takbe tégutinatita fored 8(C28,)eheiodkyl of bentb-fisad ¢Ci-Clepsioalryiting. 1 or 2
(Gerr) qorr]) Epprefvdrasvnee vyl ddd ipSepbpiei i Gk

(derr]-d ecd,) piyild, @ Sranll (6,9, hwifwer%gﬁﬁrﬁg:m)awloxy(c -Cy)heteroaryl,
het I ( - | ) kyl sul f onyl
(Gert] q &?c?é%?ér%ﬁﬁ%%ﬁ%ﬁ%{el%v&-%éet Spih (S Eragritaoobeter ey
E g[[ er r} - g[[ Qg)h%age?daf*l(@}@{ aryl G €C -b})ﬁ]égéi'oar}(loxy((c -C, )aryl. |
err]-Clerr ryl ox err]-gder ryl, errl-cerr])aryl oxy-
(Cerr'®derr] )ﬁ kr Séfﬁe,d FLNRYN -scf’gl’%lr]")“'f‘?e é?‘a‘é‘;?/lt,“e m‘eré'(” Q% (Ce-
(derr]-d ggoljgr},mgﬂgmg)w_q err]-Cerr])heteroaryl,
(derr]-derr] arylf err]- Cferr])heteroaryl, - 5
(Cerr]-d err]) Rtiesrsefeyed cpeppyods af foymulaljingpde those wherein R' and R* are
(d err] - gadH ihBep&Hdenty (©xagHskarr1-Cerr])aryl. WO 98/ 33768
PCT/ 1 B98/ 00023 -5- Mre  preferred conpounds of fornmula | include those
wherein R err] Mege rreferred gerapounds of formula | include those wherein R' and R* are
20 taken together to form a (C,-Cg)cycloalkyl or benzo-fused (C,-C,)cycloatkyl ring or a

group of the formula

(CHp), (CHady
25 X

wherein n and m are independently 1 or 2 and X is CF,, S, O or NR® wherein R® is
hydrogen, (C,-C.lalkyl, (Cs-C,olaryl, (C,-Cglheteroaryl, (C,-C, aryl(C,-Cgalkyl, (C,-
C,)heteroaryl(C,-C,)alkyl, (C,-Cg)alkyisulfonyl, (C4-C,o)aryisuifonyl or acyl; and Qs (C,-
30 Colaryl, (Ce-C,o)aryl(Cy-Cyolaryl, (Co-C,g)aryloxy(Ce-Cyp)aryl, (C4-Cp)aryloxy-
(C,-Cg)heteroaryl, (C,-Cy)heteroaryl, (C,-C;)heteroaryl(C,-C,)heteroaryl, (C,-C, ,)aryl(C,-
C,)heteroaryl, (C,-Cg)heteroaryl(C,-C, Jaryl or (C,-C,)heteroaryloxy(C,-C, )aryl.



t aken «toget-her to forma ((Jerr]-Cferr])cycl oal kyl or benzo-fused
Cerr]-Cerr])cycloalkyl ring; and Qis ((Jerr]-Cerr])aryl,
Clerr]-GQvensBymsyl (Clerr]-Clerr])aryl, PCT/IB98/00023
Cerr]-Cerr])aryloxy(derr]-Cerr])aryl, (CJerr]-Cerr])aryloxy(Cerr]-
Cerr])heteroaryl, ((err]-Cerr])heteroaryl,
err]-Clerr])heteroaryl (CJerr]-err}g-heteroaryl,
err]-Cerr])aryl(Cerr]- 5 derr])heteroaryl,
e
e

rr]-Clerr])heteroaryl (CJerr]-Clerr])aryl or
rr] - err] Moreqrefared compousds jof Girmuld ) include thbse wheedie R edddtfereunds

01l B5HGP1S B3 S SHPACLN Y paRe B8 6, B8l ERACe |

err]- err

g er i % - Clcds (Q&Wo)ddlmél)a@[(@é-c}xa)wv (Cs-C Claeyiof(C4-C,p)aryl, (C4-Cyq)aryioxy(C,-

err ar X i< [ I ,

o ert] - el aph ol PR o 151 PHbisropsy (S Consteroaryl, (C,Cidami(C;

d err Js CiGg)Heterbatyk; {BaCy)heterddefi¢Cy-Cro)aryl or (C,-Cg)heteroaryloxy(Cy-Cioaryl.

E:[C[e ;; ]r i ?g g; (r)? | <|?r%%rgergk§l] ) Ev[@rp%??e fqﬁ%ﬁ% Mn,clude those wherein R' and R? are

E g[[ err } - Cle@ét ]ir)t{]weﬂﬁ@mw l(%@ﬁilkﬂlr add Q m—mw (GJ‘Cw)arylf(Ca'Cw()jaryL (Ce- q
err|- err e rQa 00X err|- r ar . r erre co ounds

of formul w)aMfwhﬁé&o e %&e&?&ﬁ%@] sﬁ}%&mw] @?ﬁ%ﬁewwdeggﬁdem ly

(derr]- C[O%Irfelérabrg)(bg-c&)?@te@:ér?! ( ng‘-cr,%)?i@{(cg- ]_,)hafeyéat?%ly( oo, Jhefdrearyicar y! -

Specific preferre corrgounds of formu I ncl ude e foll ow ng:
3- [ 4- (R FlCorIhREHoxSy betrmarddM ot no] azet i di ne- 3-carboxylic acid 15

hydroxyami de; pore prefeged compounds of formula | include those wherein R' and R? are
4-[4-(4-Fl uorophenoxy) benzenesul f onyl am nol pi peri di ne-4-carboxylic acid

hydr oxyaniegeh independently (C,-Cglalkyl; and Q is {C,-C, j)aryloxy(C,-C,)aryl.
1-[ 4- (4-Fl uor 0%:%@%%&%&68%Sﬁa';s'obﬁé'é’lpﬁf&:ﬂglhqxﬁél%’é fRARfevinga" Poxylic acid

hydr oxyam de;

1- [ 4- (4- Chl or ophERExEubraphenoxy)beozgrestifonylapiiclpraisine3-cagoxybic y| acidaci d
hydr Oxﬁamhgrgfox%é&u et 4- Fl uor ophenoxy) benzenesul f onyl am no] cycl obut ane- 1

- car boxyl i a ydr oxyam de;

1- [ 4- (4- Chl or ophBERExEILbemtenosyibenzgrestifonyiamiiolpipetidineid-carpoxyplo/ | acid aci d
25 hydr ox 1 de .

1-[4-(4- F%&g}rog‘gﬁrg}?&y) benzenesul f onyl am no] cycl opent ane- 1- carboxylic acid
hydr oxyani de; 1+-[B44(Fudtopberopiibeoreneasolicnyiarsiobloynippraopanet legarboXyiz aneid 1

- car boxyl ih&dr& hﬂi&l\ydr oxyam de; 30

2-[4- (4-Fl'dor 08 enoxy) benzenesul f onyl am no] - N- hydr oxy- 2- net hyl pr opi onam de;
2- [ 4- (26 Chl or ophEr@GhHbephemayibdnzayesaifomyamiNoloydioprgpahert témpbxylicoptidnam de

N- Hydr oxy-hi’-dF?é‘lyﬁ'yiqeé- (5-pyridin-2-ylthi ophene- 2-sul f onyl am no) pr opi onam de;
1-{4-(4-Fluorophenoxy)benzenesulfonylamincjcyclobutane-1-carboxylic  acid
hydroxyamide;
1-[4-(4-Chlorophenoxy)benzenesulfonylaminojcyclobutane-1-carboxylic  acid
25 hydroxyamide;
1-[4-{4-Flucrophenoxy)benzenesulfonylamino)cyclopentane-1-carboxylic acid
hydroxyamide;
1-[4-(4-Fiuorophenoxy)benzenesulfonylamino]cyclohexane-1-carboxylic  acid
hydroxyamide;
30 2-[4-(4-Fluorophenoxy)benzenesulfonylamino]-N-hydroxy-2-methylpropionamide;
2-[4-(4-Chlorophenoxy)benzenesulfonyiamino]-N-hydroxy-2-methyl-propionamide;
N-Hydroxy-2-methyl-2-(5-pyridin-2-yithiophene-2-sulfonylamino)propionamide;
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-6- 1-(5-Pyridin-2-yl-thi ophene-2-sul fonyl am no)cycl opent ane- 1- car boxylic
aci d hydigayyassee; PCT/IB98/00023

1- (4" - Fl uor obi phenyl - 4-sul f onyl am no) cycl opr opane- 1- carboxylic acid

hydr oxyam de; 5

1- (4' - Fl uor obi phenyl - 4- sul f onyl am no) cycl obut ane- 1- carboxylic acid

hydr oxyam de;

1- (4" - Fl uor obi phenyl - 4- sul f onyl am no) cycl opent ane- 1- car boxylic acid

hydroxyam de; 2:(64pyMatoN ) BRspHRINR S QFBHYRFhiRS) dyeibpentarfeal Barpoxy e akidl
hydr oxyam de; and 10

2- [ 4- (4- Fhydresyateidexy) benzenesul f onyl anmi no] -i ndan- 2- carboxylic acid
hydr oxyam de. Tha: @-ﬁ%@t’- i I : 1k it
c)c/)rrpos?/t I on fo-r{h(?'aﬁt e te%ﬁwneqn%&g?ﬂf@éﬁﬁilc?}:f?}r?glaggﬁ;g&; ro% {°he%%§$ oup

consi st i nhydoxyamidel ti s, cancer, synergy with cytotoxic anticancer agents,

o seecs oSty ARSI R M R el S IR il
ahydrargargigei cs and ot her di seases characterized by matrix

vl ving & he B Gndeo el sulERPaRinSEYel dp iRy PRRRIAE, dofd o

i nhi bi ti ohydrfoxyarhidex metal | oprotei nases or the production of tunor _necr 0si s

compound of f ofr e fCRpen: SR itn IRy 2 SARICH I piftofifigbem '

ef f ectfiove i n s2ef-{4-Eabneptienoxyibenzphasulforalamowl]tindac-@egrrbbkgicaracicr . The

pr esent |§¥ ntioniggl so relates to a nmethod for the inhibition of (a) matrix

met al | opr OREEE (b) the production of tumor necrosis factor (TNF) in
a mamal , i ncl THengesenhinvantioncaispralatento agpharmadetticalcontpasitions foR(A)yRhe an

ffecti n f 25,..a cC ound of formula | . or har maceuti cal | .
S ccopt abl g pha paaSHTRERed Eamine AR GeRRSiTa e YT Cenes: ST 0d | or
treating aithaytbtbkieanticdret agerits, Aisblid Blcerativn, Haoshstédithenition| idstdriosk,

cancer,_ tissue ulceration, macul ar degeneration, restengsis,. periodontal
di seas®, @5%@9% '§F§s°mﬁpl"g§a'§?'y§'él @ﬁ‘%ﬁ?vs,sg%ﬁp% (FeEkipaticg, $andad pe

used in CHENIDStAnAaNAidelics aAB GBicH dliedddd shardlerveal LyaRatfR nitidlicpFotéPase
conbination with cytotoxic anticancer agents, and_other diseases
char act er iag@dtyb@ﬂ) , sepsis, septic shock and other diseases involving the production of
tumor necrosis factor (TNF) or (b) the inhibition of matrix metalloproteinases or the
production of tumor necrosis factor (TNF) in a mammal, including a human, comprising
20 an amount of a compound of formula | or a pharmaceutically acceptable salt thereof
effective in such treatments and a pharmaceutically acceptable carrier.

The present invention also relates to a method for the inhibition of (a) matrix
metalloproteinases or (b} the production of tumor necrosis factor (TNF) in a mammal,
including a human, comprising administering to said mammal an effective amount of

25 a compound of formula | or a pharmaceutically acceptable salt thereof.

The present invention also relates to a method for treating a condition selected
from the group. consisting of arthritis, cancer, tissue ulceration, macular degeneration,
restenosis, periodontal disease, epidermolysis bullosa, scleritis, compounds of formula
| may be used in combination with standard NSAID'S and analgesics and in

30 combination with cytotoxic anticancer agents, and other diseases characterized by
matrix metalloproteinase activity, AIDS, sepsis, septic shock and other diseases
involving the production of tumor necrosis factor (TNF) in a mammal, including a

human, comprising administering to said mammal an amount of a compound of



matrix netal |l oproteinase activity, AIDS, sepsis, septic shock and ot her

di seases involving the production of tunor necrosis factor (TNF) in a
mamral , iWOI98B8T8 a human, conprising administering to sai FGFABAEPC0ZH
anount of a conpound of WO 98/ 33768

PCT/ 1 B98/ 00023 -7- fornmula | or a pharmaceutically acceptable salt thereof
effective in treating such a condition:7-The follow ng reaction Schenes
illustrate the preparation of the conpounds of the present invention.

Unl ess otherwise indicated Rlerr], Rerr] and Qin the reaction Schenes 5
and t he difsoudsi an 4 pharnfadeltivaliyrescdptablecshlt thepdnd veflecirec matreatingnsucH ar r |
WD 98/ 33768 ...

PCT/ | B98/ (BB 8. Schene 1 [err] WO 98/ 33768

PCT/ | B98/ 00023 The fedawihg esacfion Scherapsiiiiasirata the prepamition of e ebrmpodraisetl a |1 |

is treateg with henzyl. al coahol .and.an _gci he rmil a rein Xis

br ef er abl Sheresntiaritefs GRarsoRpetinikaie ™ kg iltheresdionSibemetor

to: uen]gs ]gtaahu?@ei\ipu_ﬁm et Yollow arbidefined hflaao%é.eSpondl gg benfzyl ester acid

salt o ormula V. e reaction Is _nor carri ed out or atinme
lifge@iaﬁgﬁ#

peri od between about 1 hour to abo s, at the boiling tenperature
of the solvent used. The water formed during the progress of the reaction

is normally collected in a Dean-Stark trap. 0
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In Reaction 2 of Preparation A, the conpound of fornmula V is converted.,to
the correspondi ng conpound of formula VI by reacting Vwth a reactive
function rivative of a sulfonic acid (@derr]OH), e

sul f onyl a{cvﬁf%f’?ﬂ;g (Jerr]C), in the presence of a base, suc 9%@0?(;& um
hydroxi de or triethylamne, and a solvent, such as nethylene chlori de,

t et rahydrof uran, dioxane, water or acetgnitrile, preferably a m xture of

di oxane and water. The reaction mxture is stirred at a tenperature between
about O[err]C to about 50[err] C, preferably at roomtenperature, for a
time period between about 15 10 m ngdepnd ¢ about 2 days, preferably about
60 mnutes. In Reaction 3 of Preparattron A, the internedi ate conpound of
formula VI is hydrogenolyzed to provide the internmediate of fornmula Il. The
reaction is carried out at in a solvent, such as ethanol, under an

at nosphere of hydrogen Spref erably at 3 atnospheres pressure) using a

catal yst such as 10% pél fadi um on—actiwat ed carbdd. 20 The reaction

m xture is normally agitated at roomtenperature for a tine period between
about 30 m nutes to about 24 hours, preferably about 1.5 hours. In reaction
1 of Schene 1, the am no acid conmpound of formula Ill is converted to the
correspondi ng conpound of formula Il by reactingflll wth a reactive
functional derivative of a sulfonig 1d of the ﬁrrml a @gerr]OH, wherein
Qis as defined above, 25 such as e sul fonyl loride (@Jerr]d), in
the presence of a base, such as di um hydroxi def or triethylam ne, and a
pol ar sol vent such as tetrahydrgturan, dioxane, ter or acetonitrile,
preferably a m xture of dioxane and water. The reaction mxture is stirred
at a tenperature between about O[err]C to about 50[err]C, preferably at
roomtenperature, for a tinme period between 10 m nutes to about 2 days,
preferably about 60 m nutes. 30 In reaction 2 of Schene 1, the
carboxylic acid ofgforpula I'l is copverted to_t h# hydy oxam c acid conpound
of fornmula | fgy tr atid:; [l with i—ze—dimst'&p pyﬂ)-B-

et hyl carbodi i m™ lﬂgd{ oxybenztri azol e k14 Be(h 0 2 such as
N, N- di net hyl f or 2 folTOwgd by the addition of '51 d é)gxyl ammegt o the
reaction m xture 98/ 33768

PCT/ 1 B98/ 00023 -10- after a time period between about 15 m nutes to about 1
hour, preferably about 30 m nutes. The hydroxylam ne is preferably
generated in situ fnroma salt form such as 1V




hydr oxyl am-ne hydrochloride, in the presence of a base, such as
triethylamne. Alternatively, a protected derivative of hydroxylam ne or
its salt vwooss3zéehere the hydroxyl 5 group is protected asPETHB&00028 y| ,
benzyl, allyl or 2-trimethylsilylethyl ether, may be used in place of

hydr oxyl am ne or a hydroxylam ne salt. Renoval of the hydroxyl protecting
group is carried out by hydrogenol ysis-§or a benzyl protecting group (5%
pal | adi um on bariumsulfate is the preferred catalyst) or treatnment with a
strong acid, such as trifluoroacetic acid, for a tert-butyl protecting
group. The al | yih Reaetiontl shPpargtionsd, dre afrfino meidowietbripylal He i trested wiithh

tributyltinhydride and acetic acid jn the pr nce of. catalyti

bis(tri phé’rﬁ?\éﬁhggcﬁﬂf’ﬂeﬁn%panl aai%ur?? | 1“&%‘?’8}4? X hegeip, ?‘fré? hVFgﬁ"F?/Ye{*hw

et her may tbigenesulsAgteblr drcinet soltet éuthaaserzege aciotLenetoldened preferned) acet i c
acid or by reaction with uor.i de sourc baoron trjifl.uoride

fl h
ot her at e. bR thequrssRenging Bengy sster paidusal ol formula ¥ Theteagtion J8 ASTDRN i ne,

a prot et QAnflRy bitofot ¥&in¥d pbicH BatweaRiaBBuPt haul o abalitt240howrs PaLIhe Bdiithg
derivative of t%iroxi/l am ne may also be carried out the presence of

(benzt r i azemperairg,of fhe salyamt kegchyThawals) iogred gHERg the Riegtess eheIractamat e
and a baseg ﬁgﬁna@scduggﬁgh,ygqjgaﬂgtgmt i nert solvent, such as nethyl ene
ct

chloride. The reaction mxture is stirred at a tenperature between about 0C
to about 50[ er rin@eagtien 8rcdbraparaiomA.dhe cpaparnd of tarmylatY irecqiverted ththeneen

bout 1 h t , : : d
o ccedur 6 eIy, cotfakt SFIGHRIL YF Ing"y P B resl o RlFAERRE
O benzy0 hydhrivatMeaefi aneulfonitr acith|(@BOgH), sucinas the selfrny! dilofide (RQEO;ClY. dn the

| Lri . | arr : f | ' . -
sty et Y eEe e AN ey P lEEs o AR P OB Fichvad
pr ot ect i ngngthylepe chlozitie detiataydeaioraoydidxarie, watendr acétonirile fyrefecably aeuxtorg by

ol Sk e T BB SO A ABR B ot "0
met hanol . 0@ to ebaiti S0? Q, ipreferably at aogmiteropemboa] fol altime pénpdibeatweed about s
(3 ont SERTRRY 6Nond % 555! Aafrbly RORRR i, o1 o1y %1 el the
hydr oxyl am ne, ia Readtientdedf Bespavatibhvg, thé iBlermeadidtecsorhpointt ob formuteavt isof a
Pt et e Rt b AP AL ARSI BB P hoBR e Bl 2,
i nert sol vatrih,a soleéntpsudh Ak dtharbhyhdéoamatmosphatre af hedmogenat(preferablygatray from
about o0 DL AL U S 30w BOREHY b B TR S hoRBhSS bbb 2
20 The reaction mixture is normally agitated at room temperature for a time period between
about 30 minutes to about 24 hours, preferably about 1.5 hours.
In reaction 1 of Scheme 1, the amino acid compound of formula lll is converted
to the corresponding compound of formula Il by reacting 1il with a reactive functional
derivative of a sulfonic acid of the formula QSO,0H, wherein Q is as defined above,
25 such as the sulfonyl chloride (QSO,CI), in the presence of a base, such as sodium
hydroxide or triethylamine, and a polar soivent such as tetrahydrofuran, dioxane, water
or acetonitrile, preferably a mixture of dioxane and water. The reaction mixture is stirred
at a temperature between about 0°C to about 50°C, preferably at room temperature,
for a time period between 10 minutes to about 2 days, preferably about 60 minutes.
30 In reaction 2 of Scheme 1, the carboxylic acid of formula I is converted to the
hydroxamic acid compound of formula | by treating 1l with 1-(3-dimethylaminopropy!)-3-
ethyicarbodiimide and 1-hydroxybenztriazole in a polar soivent, such as N,N-

dimethylformamide, followed by the addition of hydroxylamine to the reaction mixture



WD 98/ 33768 PCT/ 1.B98/ 00023
-11- about 1 hour to about 2 days. If a protected derivative of

hydr oxyl 3{65@3%8 a salt of a protected derivative of hydr opeydaskbeuz S used,
removal of the protecting group is carried out as described above. The

activated ester derivative of fornmula IV is obtained bytreatnment of the
conpound of fornmula Il with (benztriazgh-1 -yloxy)tris(dinmethylamno)- 5
phosphoni um hexaf | uor ophosphat e and a base such as triethylanne in an
i nert solvent, such as nethylene chloride (Reaction 4, Schenme 1). The

reaction Q?tért%"ti?rxé ?er%&d béfadeAtabBut PERGHAEY S ahgbw%uﬁb@u%éﬁ)g%k §¢ about

S0[err]C, preferably roomtenperature, for a tinme perio en about 1
hour to abunites dThyhydisxgirminedisprefprably genesgted imsitu from a saibforme sueh ail | y

t abl el hg i ' f d
accep! 20 fyabiinle VBCRFALE, FOYRL WINEE dIE BAMSTALATeE YRRkl Of
salts, sudhemativalyliaprptectediderivative of bydroxylaminglog itsisalt forrg wherathe hysiroy | as

. . . ) ' ) q
Srio By Rl s pRatERedRs BTEPAU oty diy B o DI Tind efichnRUBB logt - &1
addi ti on #eplase othyxiroxdaroine or adwdtoxylemites sail: giamavat af the hydioxylqprdteotingani ¢

Lt oni Cds, . : P " e i d.
ore al'so BEediiaRated R EORERRGAL fb aBndpESH P biooBToR nallBUB oS [
of the st badtmarsuifalehés e preferreafl cathlyst) corpieaishenb ivith oa strbag lacid, suvhi as

phar maceut l.cal | ccept abl | .t erel nafter., al referred to as the
corrpounds;“'Bll“"”fur%'e ?Eg'ghﬁrFﬁ?}éﬁ'fW@?ﬁ’{éf N Hivd rtThf(?ﬁﬂr?é&FFWg group may be

met al [1gpr @Tmbvgmstréambhamﬂ{] mﬁuwugfydrﬁe mrameti?add orsthe p_i'a@hgd_é of datklytiand,
consequen;}k%,, e strste t ]fl e Cg'*?“ veness for rg@tlpg( seases

char act er PEPRSNYIRIGSPRING). P8 ﬁdiﬂﬁ‘ qficlee HEmstiyiivieryh ether mayphe
necrosi s taRbwid by realRomwi atshepgfal:i_dcwcn@sitmuerba&tia%&@/ortw%aeﬁo% wittpgi cal
Assay 25 I nhi biti.on of Human Col | agenase ( - 1) . Human

. MVP
r ecombi naft fe@ride, FOHERSe sHeh st PeErne driffiioride t stppate, udhdgepstionr of | huivitly

ratio: 10 h@éfd&bﬂnﬁr’ié{ RSédh Myd?&@!ahﬂﬁé,]agpﬁfte&@& LBGRINRE f hydrexyiaMp’ & and
- coll agenasé are incubated at” roomtenperature for 10 mnutes then a five

fol d edcessit oba Praipetpd dedvatie of bydrexiaming may alss beawried pHLING AresANSRObr | s
added. 30 (benzmazoﬂ-O.y@(y)%ﬁlsgﬁlﬁeﬂﬂa%ihama&&hbﬂbhme&amramsﬁad@ el abBse

di met hyl sul foxi de and’t he . . .
such as triethylamine in an inert solvent, such as methylene chioride. The reaction

mixture is stirred at a temperature between about 0°C to about 50°C, preferably room

temperature, for a time period between about 1 hour to about 3 days, preferably about

20 1 day. The preferred procedure for converting compound 1l to compound 1 is to react

Il with O-benzylhydroxylamine hydrochloride in the presence of (benztriazol-1-

yloxy)tris(dimethylamino)phosphonium hexafiuorophosphate and triethylamine using

methylene chloride as solvent. Subsequent removal of the O-benzyl protecting group

to afford a compound of formula | is then carried out by hydrogenolysis under 3

25 atmospheres hydrogen at room temperature using 5% palladium on barium suifate as

catalyst. The preferred solvent is methanol. The reaction time may vary from about 1
hour to about 5 hours (3.5 hours preferred).

In certain instances it is preferred to obtain the compound of formula | by

reaction of hydroxylamine, a salt of hydroxylamine, a protected derivative of

30 hydroxylamine or a salt of a protected derivative of hydroxylamine with an activated

ester of formula 1V, as shown in Reaction 3 of Scheme 1. The reaction is carried out

in an inert solvent, such as N,N-dimethyi-formamide at a temperature ranging from

about room temperature to about 80°C, preferably about 50°C for a time period of



diluted using the following Schene: 10 MM --> 120 [err]M--> 12 [err|M
---->1.2[err]M-> 0.12 [err]M WD 98/ 33768

PCT/ | B98/ %00B337682- Twenty-five microliters of each concentRGEIBRIRO0P023t hen
added in triplicate to appropriate wells of a 96 well mcrofluor plate. The
final concentration of inhibitor will be a 1:4 dilution after addition of
enzyme and substrate. Positive control si{enzyne, no inhibitor) are set up
in wells D1-D6 and bl anks (no enzyme, no inhibitors) are set in 5 wells
D7-D12. Col |l agenase is diluted to 400 ng/m and 25 [err]l is then added to
appr opri at abowtl 1 bowftotdbouh? clays.| (foa prdtatted derivativecafiydriykmine ook salt of

col | agenase in,t Substrrate

e, assay. is,100 ng/ . , .
DN B o o rBsested 83MBYva Bt hdraRe i ) URey Bovel of the, Rretecting rouy s, oci
in dimet h)llgaﬁi_ﬁhfom(hddeﬁ!tﬂ)ideﬁ Ebdswssli'f_rm_tamvitted agtei eém\famgffaﬂﬁan wa‘cih‘téilnleii hfe
assa () Initiat t he Ition.o err S Stlra : r.we (0]
T Ly of Putspatient afihe ogmpasn stisrmia s it et BHlopgreldimpiiviamino)-
FI uor es genpRoépEsHilE Shdxditorophsvphteith@Na D66 dlithead IS4tRYIAmIRY f aAkpartat
time 0 and then at 20 mnute intervals. The agsay I s, conduct ed at room

t enper at ur 8OWPRY, sich apmethyleneschjoride ifiegetion fopsheme §). The reactipn gHgEREce vs

time is thefrd odtt 8dtehiferitic behifocdd aBLURYCE Qb | AURR S C,0pratbrabRI réeHP| es
(data fromtriplicate determ nations is averaged). A time point that

provi des atejoReratirgyfar a timppeped hriwesn@boyhi hpdr igrabout 3 days. Rieferakly abold
curve (usuglday around 120 mnutes) is chosen to determne I (Jerr] values.
The zero time’is used as a blank for each conpound at each concentration

and théfe val ueSharmsacayiealiyaceeptablgmalls of thracidincompenndsaithe inpention are
plotted as s?ﬁg‘fcpﬂeﬂ Wi OBHSB0) fidtheif %a%rénig/%lﬁlwéﬁﬂ al% %xgasﬁl Qli\%?fkafh*éﬂ BArE hidtd®

di vided by Tl uorescence of collagenase alone x ] err|'s are
det er m ned stlitssHeinas soditem tithivm, petassiunmralsiuror magrasiynvesswell 8s gmaonikmt i s

i bi tors “ars 080 Bg Bfrim? SRENEENIGi AGrsRmieniah] L dhp ot
0. 03 [ er r] Khysinoxymnelog)-inethylammoninimglatson of Gel ati nase ( MVP- 2)

15 Similarly acid addition salts, such as of mineral acids, organic carboxylic and
organic sulfonic acids e.g. hydrochloric acid, methanesulfonic acid, maleic acid, are
also possible provided a basic group, such as pyridyl, constitutes part of the structure.

The ability of the compounds of formula | or their pharmaceutically acceptable
salts (hereinatfter also referred to as the compounds of the present invention) to inhibit

20 matrix metalloproteinases or the production of tumor necrosis factor (TNF) and,
consequently, demonstrate their effectiveness for treating diseases characterized by
matrix metalloproteinase or the production of tumor necrosis factor is shown by the
following in vitro assay tests.

Biological Aésay,

25 inhibition of Human Collagenase (MMP-1)

Human recombinant collagenase is activated with trypsin using the following

ratio: 10 ug trypsin per 100 ug of collagenase. The trypsin and collagenase are
incubated at room temperature for 10 minutes then a five fold excess (50 y#g/10 ug
trypsin) of soybean trypsin inhibitor is added.
30 10 mM stock solutions of inhibitors are made up in dimethyl sulfoxide and then
diluted using the following Scheme:
10 MM ~—-> 120 /M > 12 yM ——> 1.2 uM —> 0.12 uM



I nhibition of gelatinase activity is assayed using the

Dnp-Pro-Cha-d y-Cys(Me)- His-Al a-Lys(NMA)-NH2 substrate (10 [err]M under
t he sane ktegns as inhibition of human col | agenase ( MVBchimosihozs
72kD gel atinase 1's activated with 1 mM APMA (p-ami nophenyl nercuric
acetate) for 15 hours at 4[err]C and.is diluted to give a final
concentration in the assay of 100 ng/m_4ol nhibitors are diluted as for

i nhibition of human col | agenase (MWP-1) to give WO 98/ 33768

PCT/ 1 B98/ 00023 -13- final concentrations in the assay of 30 [err]M 3

[err]M 0.3 [er W%Weom%lﬁ%raf%aﬁﬁ%n%ﬂéﬁ IPHS abi8ed R Qripitate to
triplicate. Fluorescence readin 60 nm excitation, 460 em ssion)

t aken at t PREropEAle wells af 9P \9(?“ mrprﬁﬂmmeu Ahe fipal| coneentration s irhibitpr will
I err]'s gp& ﬂshﬁutmmr aadlas:ﬁ of é‘lﬁkmetdn%rk\.ﬂgtrﬂ@ rrpaswé LSRRI R ?Wnol) | f

ICerr]'s are reported | ess err]M then the inhibitors are
assayed at infhibitor) er@rﬁeémmnatweﬂn@b%@ng hlenks) (op enzpme| ve inhibitasoa® getin | M
and O. 0Q3 [mféiléwl-D Jhibition of Stromelysin Activity (MW-3) Inhibition of
stronelysin activity is based on a nodified spectrophotonetric 10 assay
descri bed by V‘éi(}qijagerasemdlmmemdeﬁwl isHhenaddéwtieappropriate wells

Spect 1 ophOLOGEL i co 85 OF YELL SR LG | F8S838 10 Mllsea ORI Rym 2T
437- 440 (198819" 8-y 51 pep &
[ ACI- gr o-Leu-G Y-Stﬁarﬁ@@ﬁpﬁf@ﬂﬂ’lwlmbw@ml# ]‘\@CWSGNMQ-N*'W mad]ehE Eﬁriﬂ

t e. non nce of .
L Pran o r Ssn Smelhr Sutoxde i 8 ISR A dR eEamepyEin (T8 SEAa: ed
Wit h trypsiimtiated bg tife additieh 6f 50l [s@bstrate pbr well OF thg MiTtrofiuymsiate t6 igheka fredl 26
[err]g of stronelysin Eh trypsin and stronelysin are incubated at
37[err]C f Gengent Tﬂ¥'ﬂﬂt°é§ f"g’flowed by 10 [err]l of 10 ng/m soybean trypsin

i nhibitor for 1GhBresdedte Pdadingsqsed Wféiénalﬁnmsﬁlﬁrﬁénﬁﬁsndﬁwéféiaﬁeh atwHench

trypsin activi ys, are conducted in a tot | une of 250 r of
HSLny butt G e e BB AN GIaI SRR | Tt BRSSY B CRARMEES SHiPe T tPrARATRr . iR,
chloride, pHypic8)adsRy %fmeVdtld hoirsrol i ter plates. Act I vated stronelysin is

diluted in assay_buffer to 25 err rea
(3- Car bﬁ(y 4-nit r“éﬂfﬁmPeu‘fssU |’ae$‘%f‘sp'ﬁ’é%% f%l'st"@lt 118 glaﬁﬁika'?‘h cglizgansse

formani de aRAtaining samples (data from triplicate determinations is averaged). A time point that
provides a good signal (the blank) and that is on a linear part of the curve (usually
around 120 minutes) is chosen to determine IC,, values. The zero time is used as a
blank for each compound at each concentration and these values are subtracted from
20 the 120 minute data. Data is plotted as inhibitor concentration vs % control (inhibitor
fluorescence divided by fluorescence of collagenase alone x 100). IC,/'s are
determined from the concentration of inhibitor that gives a signal that is 50% of the
control.
if ICs,'s are reported to be <0.03 yM then the inhibitors are assayed at
25 concentrations of 0.3 yM, 0.03 yM, 0.03 M and 0.003 zM.
inhibition of Gelatinase (MMP-2)
inhibition of gelatinase activity is assayed using the Pnp-Pro-Cha-Gly-Cys(Me)-
His-Ala-Lys(NMA)-NH, substrate (10 M) under the same conditions as inhibition of
human collagenase (MMP-1). _
30 72kD gelatinase is activated with 1 mM APMA (p-aminophenyl mercuric acetate)
for 15 hours at 4°C and is diluted to give a final concentration in the assay of 100
mg/ml. Inhibitors are diluted as for inhibition of human collagenase (MMP-1) to give



diluted to'5 nmMin assay buffer with 50 [err]l per well yielding at 1 nmM
final concentration. 10 mM stock solutions of inhibitors are nmade in

di met hyl WQI9@%X168e and diluted 25 serially in assay buff erPGIiBa8/60033
addition of 50 [err]L to the appropriate wells yields final concentrations
of 3 [err]M 0.3 [err]M 0.003 [err]M and 0.0003 [err]M All conditions
are conpleted in triplicate. A 300 nM di3vet hyl sul foxi de stock sol ution of
the peptide substrate is diluted to 15 nMin assay buffer and the assay is
initiated by addition of 50 [err]l to each well to 30 give a final

concent r atfireh cohcentrdtiopabpt that assapl efin&G L04N8i A, 0f3 pNE apdpd.08quMUbEREL €
and El | man; enzyne. Product formation was nonitored at
405 nmwith 5 ce %ecu t“%e:'l‘i%cr’t"g rrax plate reader. ICJerr] val ues were
determined in tHeomcma&ngsa@Sbcnm exdifatigre, iB0@missioVy@rd &ikaa ebime zero

PCT/ 1 B98/ Q - 14,1 nhi bi t.] f 13 Human reconbi nant MMWP-13 is
activated w 953%?42257\‘)%%5 '@%R’R%Jﬁ%° Fercuric acet at e) for 1.5 hours, at
37[err]& and i legu,'é ateadhtémnﬁéwasrgémhhlbnmnsﬁayrriaufcbﬂage(rﬁee Y(WW'T]} ) lf I?g{,‘g 3,
200 n1\/|sod| l.ori de |CI o] rr1Mzinc chloride, 5

0. 02% br.ﬁ 3&?5‘?9 i be ‘ﬁ?sc ’?te‘ﬁgsﬂgjf fher’ut“é‘d % are assayefl & fingkl | of
a 96 wel | &nrrcem‘rhtwmqjlmpM ﬂilma;ﬁm,ztyomwériwmodahmed inal4ratioin

t he assay by the add|t|onI nhlP t or an,d substrate to give a final
concentration in the assaMMﬂMm utions of

i nhi bi tOF s are lﬁﬂiﬁﬁldﬂpoﬂ StréthapsinVdctivity fsOpasdy éﬁ“i\ ioRftied dgEciEphéto
buf fer S%er e Iphibitor dilution schene for inhibiti of huma 0

col | agé?ia eggribegh, by YWeingasten; @ng| ifedes Me'wncoHeemd afedsr, i, added
t |

hosay ar 'e?&"??'r‘?ﬁﬁ‘éeﬂ'&e??“%‘ Vahfbiate Cafaginese ARICERphAN IR 444N

( Dnp- Pro- @ - Q/Wﬁﬁ‘)‘yﬁlﬁ s-9 a Eys(h\ﬂ\M)PﬁmﬂPlsier] Fubstrate e pirceRtod eutGly-

‘i nhi bit MVH-11 h |1

to give gr?‘?ﬁ;ﬁ“"ﬁs CF Q| TRaTR OL Vs 5 Rel<ebia 1rpGBE it SaF 3 nos

(360 nM exBpPRitArpdin twee@n@gf&ﬂmaarsgeaMn at time 0 and every 5 m nut es

}c ﬁ[}i éi E‘g‘r” angozflliﬁﬂnéﬁ r&IMSiRAmR p?&@n%'n%lysﬂ isldiveiEd @Hﬁjtr%'grsx Lgi%tg% r4id B 'O 7!

of a 10 mg/mli trypsin stock per 26 ug of stromelysin. The trypsin and stromelysin are
incubated at 37°C for 15 minutes followed by 10 yl of 10 mg/ml soybean trypsin
inhibitor for 10 minutes at 37°C for 10 minutes at 37°C to quench trypsin activity.
Assays are conducted in a total volume of 250 ul of assay buffer (200 mM
20  sodium chioride, 50 mM MES, and 10 mM calcium chloride, pH 6.0) in 96-well microliter
plates. Activated stromelysin is diluted in assay buffer to 25 yg/ml. Elman's reagent
(3-Carboxy-4-nitropheny! disulfide) is made as a 1M stock in dimethyl formamide and
diluted to 5 mM in assay buffer with 50 ul per well yielding at 1 mM final concentration.
10 mM stock solutions of inhibitors are made in dimethyl sulfoxide and diluted
25 serially in assay buffer such that addition of 50 gL to the appropriate wells yields final
concentrations of 3 yM, 0.3 yM, 0.008 uM, and 0.0003 M. All conditions are
completed in triplicate.
A 300 mM dimethy! sulfoxide stock solution of the peptide substrate is diluted
to 15 mM in assay buffer and the assay is initiated by addition of 50 u! to each well to
30 give a final concentration of 3 mM substrate. Blanks consist of the peptide substrate
and Eliman’s reagent without the enzyme. Product formation was monitored at 405 nm
with a Molecular Devices UVmax plate reader.

ICq, values were determined in the same manner as for collagenase,
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Production The ability of the conmpounds or the pharmaceutically acceptable
salts thereof to inhibit the productionsf TNF and, consequently,
denonstrate their effectiveness for 25 treating diseases involving the
production of TNF is shown by the following in vitro assay: Human
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15 assay concentration of 10 yM. Fluorescence readings (360 nM excitation; 450
emission) are taken at time 0 and every 5 minutes for 1 hour.
Positive controls consist of enzyme and substrate with no inhibitor and blanks
consist of substrate only.
IC,,'s are determined as per inhibition of human collagenase (MMP-1). If ICy,'s
20 arereported to be less than 0.03 M, inhibitors are then assayed at final concentrations
of 0.3 uM, 0.03 uM, 0.003 M and 0.0003 M.
Inhibition of TNF Production

The ability of the compounds or the pharmaceutically acceptable salts thereof

to inhibit the production of TNF and, consequently, demonstrate their effectiveness for
25 treating diseases involving the production of TNF is shown by the following in vitro
assay: _

Human mononuclear cells were isolated from anti-coagulated human blood
using a one-step Ficoll-hypaque separation technique. (2) The mononuclear cells were
washed three times in Hanks balanced salt solution (HBSS) with divalent cations and

30 resuspended to a density of 2 x 10° /ml in HBSS containing 1% BSA. Differential
counts determined using the Abbott Cell Dyn 3500 analyzer indicated that monocytes
ranged from 17 to 24% of the total cells in these preparations.
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The compounds of the present invention can be administered in a wide variety

of different dosage forms, in general, the therapeutically effective compounds of this
invention are present in such dosage forms at concentration levels ranging from about
5.0% to about 70% by weight.

20 For oral administration, tablets containing various excipients such as
microcrystalline cellulose, sodium citrate, calcium carbonate, dicalcium phosphate and
glycine may be employed along with various disintegrants such as starch (and
preferably corn, potato or tapioca starch), alginic acid and certain complex silicates,
together with granulation binders like polyvinylpyr'rolidone, sucrose, gelation and acacia.

25 Additionally, lubricating agents such as magnesium stearate, sodium lauryl sulfate and
talc are often very useful for tabletting purposes. Solid compositions of a similar type
may also be employed as fillers in gelatin capsules; preferred materials in this
connection also include lactose or milk sugar as well as high molecular weight
polyethylene glycols. When aqueous suspensions and/or elixirs are desired for oral

30 administration, the active ingredient may be combined with various sweetening or
flavoring agents, coloring matter or dyes, and, if so desired, emulsifying and/or
suspending agents as well, together with such diluents as water, ethanol, propylene

glycol, glycerin and various like combinations thereof. In the case of animals, they are



suitabl e intravenous injection purposes. The oily solutions are suitable
for intraarticular, 10 intranuscular and subcutaneous injection purposes.
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can be administered intramuscularly or subcutaneously at dosage levels of about 0.1

to 50 mg/kg/day, advantageously 0.2 to 10 mg/kg/day given in a single dose or up to

15 3 divided doses.
The present invention is illustrated by the following examples, but it is not limited
to the details thereof,
Preparation A

4-(4-Fiuorophenoxy}benzenesulifonyl chioride

20 Chlorosulfonic acid (26 mL, 0.392 mole) was added dropwise to ice-cooled 4-
fluorophenoxybenzene (36.9 grams, 0.196 moile) with mechanical stirring. When
addition was compilete, the mixture was stirred at room temperature for 4 hours. The
mixture was then poured into ice water. The product, 4-(4-flucrophenoxy)benzene-
sulfonylchloride (18.6 grams, 33%) was collected by filtration and dried in the air.

25 : Preparation B

Sodium 4-(3-methylbutoxy)benzenesutlfonate
A solution of 4-hydroxybenzenesulfonic acid (10.0 grams, 43.1 mmole) and
sodium hydroxide (3.3 grams, 83 mmole) in water (40 mL) was mixed with a solution
of 1-iodo-3-methylbutane (11.3 mL, 86.4 mmole) in isopropancl (60 mL) and the

30 resulting mixture was heated at reflux for 2 days. The isopropanol was removed by
evaporation under vaccuum. The titled compound, 10.0 grams (87%), was coliected
by filtration washing with isopropanol.
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08/ 33768 of 2-(bromoethyl)cyclopentane (15.0 grams, 84.7 mmole) in lsopmmpgg@/mgbgm
15 the resulting mixture was heated at reflux for 2 days. The isopropanocl was removed by

evaporation under vaccuum. The titled compound, 4.7 grams (67%), was collected by
filtration washing with isopropanol.
Preparation E

4-(3-Methylbutoxy)benzenesulfonyl chloride
20 A mixture of sodium 4-(2-cyclopentylethoxy)-benzenesulfonate (2.5 grams, 8.6

mmole), thionyl chloride (15 mL), and a few drops of N,N-dimethylformamide was
heated at reflux for 5 hours. After cooling, the excess thionyl chioride was evaporated
and the residue was taken up in ethyl acetate. The solution was cooled in an ice bath
and water was added. The organic phase was separated and washed with water and

25 brine. After drying over sodium sulfate, the solvent was evaporated to afford the titied
compound as an oil, 2.24 grams (90%).

Preparation F
4’-Fluorobiphenylisulfonyl chioride

Chiorosulfonic acid (8.7 mL, 0.13 mole) was added dropwise to 4-fluorobipheny!

30 (10.2 grams, 58 mmol) while sirring in an ice bath. Stirring was continued with ice
cooling for 0.5 hours and then the reaction mixture was poured onto ice. The resulting
white precipitate was collected by filtration and dissolved in chioroform. The chloroform
solution was washed with water and brine, dried over magnesium sulfate and
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4-(4-Fluorobenzyloxy)benzenesulfonyl chloride
15 To a slurry of sodium 4-(4-fluorobenzyloxy)benzenesulfonate (0.5 grams, 1.64
mmole), in methylene chloride {5 mL) was added phosphorus pentachloride (275 mg,
1.31 mmole). The resulting mixture was heated at reflux for 7 hours. After cooling in
an ice bath and quenching with water (15 mL), the mixture was extracted with ethyl
acetate. The organic phase was washed brine, dried over sodium sulfate, and
20 concentrated to afford 4-(4-fluorobenzyloxy)benzenesulfonyl chioride a white solid (130
mg, 26%).
Preparation |
4-(4-Chlorophenoxy)benzenesulfony! chioride

Chiorosulfonic acid (9.7 mL, 0.147 }r\ole) was added dropwise to 4-
25 chlorophenoxybenzene (12.6 mL, 73.4 mmole) at room temperature with stirring. When
addition was complete, the mixture was stirred at room temperature for 1 hour and then
poured into ice water. The solid was collected by filtration, dried in the air, and
recrystallized from petroleum ether and ethyl acetate to give 4-(4-
chlorophenoxy)benzenesulfonylchloride (7.43 grams, 33%).
30
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drying over magnesium sulfate, the solvent was evaporated to afford 1-(4-

20 methoxybenzenesulfonylamino)cyclopentane-carboxylic acid benzotriazol-1-yl ester as
a yellow solid. This was dissoived in N,N-dimethylformamide (120 mL) and to the
resulting solution was added diisopropylethylamine (6.3 mL, 30 mmole) and O-
benzylhydroxylamine hydrochloride (3.2 grams, 20 mmole}. The mixture was heated
in an oil bath at 50°C for 20 hours. The solvent was evaporated and ethyl acetate was

26 added. The mixture was filtered to collect a white solid. The filtrate was washed
successively with aqueous 0.5 N hydrochloric acid solution, aqueous saturated sodium
bicarbonate solution and brine. Upon evaporation of the solvent, a solid was obtained
which was combined with that isolated by filtration and triturated with ethyl acetate to
afford  1-(4-methoxybenzenesulfonylamino)cyclopentane-1-carboxylic acid

30 benzyloxyamide as a white solid, 2.92 grams (47%).

(C) A solution of 1-(4-methoxybenzenesulfonylamino)cyclopentane-1-carboxylic
acid benzyloxyamide (1.50 grams, 3.71 mmole) in methano! (200 mL) was treated with

5% palladium on barium sulfate (0.75 grams) and hydrogenated at 3 atmospheres



(© A solution of 1
-(4- et hoxybenzenesul f onyl am no) cycl opent ane- 1- car boxylic acid

benzyl oxw@? .50 granms, 3.71 mmole) in nmethanol (200 nk¢TNEWR0bERAL ed
w th 5% pa I umon bariumsulfate (0.75 grans) and hydrogenated at 3

at nospheres WD 98/ 33768

PCT/ 1 B98/ 00023 - 20- pressure for 3.5 hgyrs in a Parr shaker. The catal yst
was renoved by passage through a 0.45 [err]mnylon filter and the filtrate
was concentrated to afford 1-(4-

i o SO Etrrd tor SN P g ShalRr S oy kel o By LHeCHBRRT co-5°

conpounds af 0.EEapm enyi@n 8 filaT eangdr d¢bar éitratey wasrecdrumntratedodousfford t hid-

1% a- vt naRgtbehameeur R ot R - BEHb SRR o FURoRintyle 8, &1 e e

1 - Am nocywhitthsatidn ¢-13-grame ¢axst). s48:i13d 34Matt hoxybenzenesul f onyl chl ori de.
10 327 M1).

1-[4- (4 FI uor op %‘B’é’%’i‘é’&ﬂf Fonpiar 2R Vet RTERURE YR TeadANAeIws  4ci d
hydr oxyamiigahdt-dyschived iH Brempian asingcihebheagentsindizatbd.

4- (4-fl uorophenoxy) benzenesul f onyl chlgride. Ms: 393 (M1). Analysis
calculated for CJerr]H err]FN err] q%éﬁgl]‘?-%. 25 Herr]O C54.19, H4.93, N

7.02. (FOUPﬂm—ﬂeﬁkﬁﬂgnghﬁaslﬁonﬂla]?m@gyﬁbhgﬂl rﬁe-ﬂ-carbo_)ghcacidhygroglamide. |
1-r4-(4-Fluorop Xy) benzenesu ol c exane- 1-carboxyl i \CI
hydr oxyami de 20 mmc;ch p‘%ﬂﬁ?ok%ﬁﬁ%@?ﬁﬁa %&‘Pﬁ presylippylch fc%deﬁ\d&

4- (4- fhyormﬁgp«pyy) benzenesul fonyl chloride. Recrystallized from

chl or of or 174[err]C, MsS: 407 (M1). Exanple 51
~[ 4- (4- FI uor ophenoxy) benzenesul f onyEXamme 3y c| opr opane- 1- carboxylic  acid

hydr oxyam {l¢s.¢RFiuorophents é?&@ﬁ@étﬂﬂr&mﬁbi’cﬁﬁﬁ%ﬂ!éﬂé-ﬁcﬁfﬁdiwnc acid
4- (4-fl uorop enoxy enzenesul T onyl :
hydroxyamide
1-Aminocyclopentane-i-carboxylic acid; 4-(4-fluorophenoxy)benzenesuifonyl

15 chloride. MS: 393 (M-1). Analysis calculated for C,,H,,FN,0,5.0.26 H,0O: C 54.19, H
4,93, N 7.02. Found: C 54.20, H 6.13, N 7.08.

Example 4
1-[4-(4-Fluorophenoxy)benzenesuifonylamino]cyclohexane-1-carboxylic _acid
hydroxyamide

20 1-Aminocyclohexane-1-carboxyllc acid; 4-(4-fluorophenoxy)benzenesulfonyl
chloride. Recrystallized from chloroform. MP: 174°C; MS: 407 (M-1).
Example 5

1-[4-{4-Fluorophenoxy)benzenesuifonylaminojcyclopropane-i-carboxylic acid
hydroxyamide '
25 1-Aminocyclopropane-1-carboxylic acid; 4-{4-fluorophenoxy)benzenesulfonyi
‘chloride. MP: 184°C; MS 365 (M-1); Analysis calculated for C,,H,sFN,O,S: C 52.45,
H 4.13, N 7.65. Found: C 52.20, H 4.34, N 7.44.
' Example 6
1-(4'-Fluorobiphenyl-4-sulfonylamino)cyclopentane-1-carboxylic_acid hydroxyamide

30 1-Aminocyclopentane-i-carboxylic acid; 4‘-fluorobiphenyisulfonyl chioride.
Recrystallized from chloroform. MP 159 °C; MS: 377 (M-1).



chloride.. MP: 184[err]C, M5 365 (M1); Analysis calculated for
Cerr]Herr]FNJerr]derr]S: C 52.45, H 4.13, N 7.65. Found: C 52.20, H
4.34, N 7TwWoOBsI3EXBl e 6 PCT/IB98/00023

1- (4" - Fl uor obi phenyl - 4-sul f onyl am no) cycl opent ane- 1- carboxylic acid

hydr oxyam de 30 1- Am nocycl opent ane-1-carboxylic acid;

4' -fl uorobi phenyl sul fonyl chloride. Re2t-ystallized fromchloroform M 159
[err]C Ms: 377 (M1). WD 98/ 33768

PCT/ 1 B98/ 00023 -21- Exanple 7

1-14-(4-F uorophenoxy) benzenesul fonyﬁmnw_l:&:ycl obut ane-1-car boxyl ic acid
hydr oxyam de,
4- (1 uor opfrerc ' H-€
1-[4-(4-Fl WXW benzenesul fonyl am no] cycl opr opanecar boxyl iC aC| d

2 (ot wor obenz TS HERHARE FaRptteo  BHh: %Zﬁuq(@h%vmianesm| e

N- Hydr ogy- aqléﬂdgemgybengnesul f onyl ami no) - 2- met hyl pr opi onam de (A) A
- solution of 2-am no-2-nethyl propionic acid benzyl ester hydrochloride (12.0

grams, 52.2 mole) and 4- net hoxybenze¥areplet&ny| chl ori de (11. 9 grams, 57.6
15 mmol e) 1J14.(di

bath. Trie iam ne . was
removed an |on mxture was aIIovved to stlr at room tenperature

for 2 days. The@e.kmse,tc‘foaee.s&etﬁemss fé mg)breﬁgé,;gggu

taken up in ethyl acetate and water. aque us Iayer separ at ed “and
extractied ehipdde.wMS) ZOKYH)acet at e. The 20 conbined organic |ayers were
washed with aqueous saturated sodiu Qynate solution, aqueous 1 N
hydr ochl ori c aci d sol uti on and bri nntﬁré!&?'{‘w dry| ng over SOdI um sul f at e,

t he sol venN-hi 2o(i-mE ) Be S pnamidea portion of

whi ch (A) A solution of 2-am|no-2-methylprop:omc acid benzyl ester hydrochioride

(12.0 grams, 52.2 mmole) and 4-methoxybenzenesulfonylchloride (11.9 grams, 57.6
15 mmole) in dioxane (100 mL) and water (100 mL) was. cooled in an ice bath.
Triethylamine (18.2 mL, 0.13 mole) was then added. The ice bath was removed and
the reaction mixture was aliowed to stir at room temperature for 2 days. The solvents
were removed under vacuum and the residue was taken up in ethyl acetate and water.
The aqueous layer was separated and extracted twice with ethyl acetate. The
20 combined organic layers were washed with aqueous saturated sodium bicarbonate
solution, aqueous 1 N hydrochloric acid solution, and brine. After drying over sodium
sulfate, the solvent was evaporated to leave a yeliow oil (19.3 grams) a portion of which
(10 grams) was chromatographed on silica ge! eluting with 3:7 ethyl acetate/hexane to
afford, after recrystallization from ' ethyl acetate/hexane, 2-(4-
25 methoxybenzenesuifonylamino)-2-methylpropionic acid benzyl ester_as a white solid,
6.59 grams (67%).
(B) A solution of 2-(4-methoxybenzenesulfonylamino)-z-methylpropionic acid
benzyl ester (1.5 grams, 4.13 mmole) in ethano! (80 mL) was treated with 10%
palladium on carbon (0.17 grams) and hydrogenated at 3 atmospheres pressure for 1.6
30 hours in a Parr shaker. The catalyst was removed by passage through a 0.45 ym nylon
filter and the filtrate was concentrated to afford 2-(4-methoxybenzenesulfonylaminc)-2-
methylpropionic acid as a white solid, 1.08 grams (96%).



(10 grans) was chromatographed on silica gel eluting with 3:7 ethyl-.

acet ate/ hexane to afford, after recrystallization from ethyl

acet at e/ #)S6s 2- (4- 25 met hoxybenzenesul f onyl ani no) - 2- peef/mekpeePi oni c
acid benzyl ester as a white solid, 6.59 grams (67% . (B) A solution of

2- (4- met hoxybenzenesul f onyl am no) - 2- net hyl propi oni ¢ acid benzyl ester (1.5
.granms, 4.13 mmole) in ethanol (80 nl) ¥&s treated with 10% pal | adi um on
carbon (0.17 grans) and hydrogenated at 3 atnospheres pressure for 1.5 30
hours in a Parr shaker. The catal yst was renoved by passage through a 0.45

[err]mnylon fi d: R's Sél-]’h?or{ Be 2] A»He'iﬁéx?bi‘ﬁz%nﬁﬂﬁl%i)iaﬁﬁﬁcﬁcé h@tf@fﬁr@é:dmc acid

2- (4- et hoxybe zene am no% propionic acid'as a white solid,
1.09 granél.p®grams, 3. Qmmp)gagm ylene chlonde (120 mL) was cooled in an ice bath,

PCT/ | 898/ SOlyddtd O . _

2- (4-met hgﬁ%gnzenesu%ony ar%gndo)ﬁgmngt hy enrzgmla%ﬂl1cylg)g)tdr'sidim8t§\y5pé’rlm), 3.95
mol e) i nphesphyorium chexaflugeoghiosphate) (&8 cowmsl | H88n nowlégat Bnd  O-
Triethy a

(benzo%érl eR 'ﬂ%'{' ri 3% %‘% ﬁ’)el 095 %’hgsg 5h’6‘r‘ﬁ‘°d??1 Nee Fa%erqgeﬂg)éphat e
(2.6 gr armddéd 8 8 hemmisulting moixiire Elasm’nzjldtydowgdnmarmrm;alrt&:hbmm déhg 0. 95
granms, 5.95 e ti ur. S
stirred ats°lry8'2)m ?Q ﬁ%%og?tgggﬁﬁgﬁe Ee%‘f’li%uoﬁg g\‘ﬁg—q‘% f‘vez l%%gt Ekﬁ)eof;gly@%w and
the resi dwasvwasHeak sucasssively etithy hquerisat eN hijdeochidriet acid swhstion siagidous
successi vel ueous .1 N h chI orjc _aci.d so eous sat urat ed
sodi um bi 53%5%%@&9%@ g’f %9?“%%% VR, ﬁ@g bAWerR%EFrﬁrWBQ &F sogiMim 10
sul L at? 'shfats th @BlveBwaLVERRrAs b &fforad bh@ildrodnwhich the desindd grodlseNdesi red
pr oduc

benzy! oxybﬂ‘%ﬂm%% HompihoryRenzensslirgylamingiR-methmrgpiopamiseo At o@rams: 41

grams, 95%Ykw) %wh.té &)lﬁiohhﬁlobféﬁv‘éd@?tcﬁfd}ﬁ&ogbépﬁv bﬁ@m’cagépéru%gqmrﬁ :biefidy g€l
eluting with et hyl acet at e/ hexanes A sol ution of

N- benzyl o?fe@e(/’ae’i?@?ﬁoxybenzenesul f onyl ami no) 2-nmet hyl - 15 propi onamni de
(1.40 grams, 3. EPAW?&hf&)n of Nl?iehfﬂ&&yé ﬁﬁmmwoxy@&zbﬁ@amsﬂyn%m)é&aﬁw adi um

on barium sulfate (0.75 grans) and hydrogenated at at nospher es gressure

for 1. h(ﬂﬁ%mﬁf“'éeﬁér‘w 3’!#83&3137%}‘5‘@%%% ig 'VQ'@"aﬁB!S(BPe’ﬁbllé’és Bﬁﬁaf?&‘syﬁ &% hr ough
a gygfoxrprzah%amlmoaﬁwﬁnfa@rzs 75 @farhd) ahbidlyBrolRRatea 2t 8 Birhadptidrdspraddurs d
for 1.5 hours in a Parr shaker. The catalyst was removed by passage through a 0.45
um nylon filter and the filtrate was concentrated to afford N-hydroxy-2-(4-methoxy-
benzenesulfonylamino)-2-methylpropionamide as a white solid, 1.06 grams (100%).
20 MP: 122-125°C. MS: 289 (M+1): Analysis calculated for C,,H,;N,0.S: C, 45.82; H,
5.59; N, 9.72; Found: C, 45.88; H, 5.60; N, 9.69.
The titled compounds of Examples 10-12 were prepared by a method analogous

to that described in Example 9 using the reagents indicated.

Example 10

25 2-[4-(4-Fiuorophenoxy)benzenesulifonylamino}-N-hydroxy-2-methyl-propionamide
2-Amino-2-methylpropionic acid benzyl esterhydrochioride; 4-(4-flucrophenoxy)-

benzenesulfony! chloride. MP: 133-134°C. MS: 368 (M+1), Analysis calculated for
C,eH,,FN,O.S: C, 52.17; H, 4.65; N, 7.60; Found: C, 52.21; H, 4.83; N, 7.80.
Example 11

30 N-Hydroxy-2-methyl-2-[4-(3-methylbutoxy)benzenesulfonylamino]-propionamide 2
Amino-2-methyipropionic acid benzyl ester hydrochioride; 4-(3-methylbutoxy)-

benzenesulfonyl chloride. Recrystallized from ethyl acetate/hexane. MP 126.5-128°C.




benzenesul f onyl am no) - 2- et hyl propi onam de as a white solid, 1.06 grans

(100% . 20 MP. 122-125[err]C. WMs: 289 (M+l): Analysis calculated for

CerrHewob§/mreg Jerr]S: C, 45.82; H 5.59; N, 9.72; FoundCTABISABOIBZ; H,

5.60; N, 9.69. The titled conpounds of Exanples 10-12 were prepared by a

met hod anal ogous to that described in Exanple 9 using the reagents

I ndi cat ed. Exanple 10 25 -23-

2-[ 4- (4- Fl uor ophenoxy) benzenesul f onyl am no] - N- hydr oxy- 2- et hyl - pr opi onam de

2- Am no- 2- et hyl pr opi oni caci d benzyl esterhydrochl oride;

4- (4- 1 uoMs 388 Piv) - Ardystccebaulatbd forl C g, B OB C, BR.311B37.024Ne8. 1 BCFouvia: 369

(M+1l), Anal églsg gial g}}l @tgg for JerrJ]Herr]FNJerr]derr]S: C, 52.17; H,

4. 65; N, FouA §.21; H 4.83; N 7.80. Exanpl e 11 30

N- Hydr oxy- 2 met hyl - 2- [ 4- ( 3- net hyl bugxampleazzenesul f onyl am nol - pr opi onami de

2 Am no- 2- rret | X I oni.c a|d nz;lll ester h}/drc | gri de;

4- ( 3- et h¥ . d2ciabt HAHF<ERFE
acetateg/ h Sna 26. 5- 128[ err] C. VO 98/ 33768

- PCT/ 1 B98/ 85%%3 23- MS: 343 (M 1), Analysis cal cul ated f

Cerr] H[err] N[ grﬁ"f‘qf’e?ﬂ%‘ylﬂbpi’ﬁ“gl aqid " 7benzyl NesE?TIShY‘FG&hU’“d@ 3b(230; H,

7.07; N, rﬁ?l Bb%zanesulfonyl chl]g:nde | Recrystalhzed from ethyl acetate/hexane

2 [4-(2- Io e | et benzenesul f onyl am nol - 0

pr opi onacn%t!’ h@#/ né%% (N33 Asredysisce '%I%é‘?fz%b“a%lh@ssy ®§$6€Hﬂ3rq7de
4-(2- cychppest y:bg;,@og;skjgep;z-pgg&wlﬁggnyl chloride. Recrystallized from
ethyl acetat'’e/hexane. MP 126-127[err]C. MS: 369 (M1). Analysis cal cul ated
for q1@rr]H[err]N[err]qerr]s C sExemplei 18 07, N 7.56. Found: C 55.46, H
7.09, N7 S AL :

N- Hydr oxy 2= 1T 7 Op1 onam de
(A) To a solut |(thQ)a setuanm an-amrmI z.mqmmwmpphmmm (2. Qardm'lsgﬁammnm)ztn mol e)

1 N
added 5.y AarESSE SR IHRIGA S Pk mEF i tRhle MR T ot SRgghs-
mol e) . Thgridin2ithiapthene-2-sulfonyl chloride (8.41 grams, 32.4 mmole). The resulting
15  mixture was stirred at room temperature for 16 hours. Additional 1 N aqueous sodium

hydroxide solution (45 mL) was added to the reaction mixture which was then extracted
with diethyl ether, The organic extracts were discarded. The aqueous layer was
acidified with 1 N hydrochloric acid solution and extracted with ethyl acetate. The ethyl
acetate fractions were washed with brine, dried over magnesium sulfate and

20 concentrated to afford 2-methyi-2-(5-pyridin-2-yithiophene-2-sulfonylamino)propionic
acid as a white solid (2.18 grams, 34%).

(B) To a solution of 2-methyi-2-(5-pyridin-2-yithiophene-2-suifonylamino)-
propionic acid (1.60 grams, 4.91 mmole) in methylene chloride (160 mL) was added
triethylamine (2.3 mL, 16,5 mmole), (behzotriazol-1-yloxy)tris(dimethylamino)-

25 phosphonium hexafluorophosphate (24 grams, 541 mmole) and O-(2-
trimethylsilylethyl)hydroxylamine hydrochioride (0.82 grams, 5.41 mmole). Theresuilting
mixture was stirred at room temperature for 16 hours. The-solvent was evaporated and
the residue was taken up in ethyl acetate. The solution was washed with water,
aqueous saturated sodium bicarbonate solution, and brine. After drying over

30 magnesium sulfate, the solvent was evaporated to afford a white foam from which the
desired product, 2-methyl-2-(5-pyridin-2-ylthiophene-2-sulfonylamino)-N-(2-
trimethylsilanylethoxy)-propionamide (220 mg, 10%), a white solid, was isolated by
chromatography on silica gel eluting with 3:2 ethyl acetate/hexanes.



15 mxture was stirred at roomtenperature for 16 hours. Additioral.1. N
aqueous sodi um hydroxi de solution (45 nL) was added to the reaction m xture
whi ch wasyigwpasggt racted with diethyl ether. The organi c eydcrasisodess e

di scarded. The aqueous |ayer was acidified with 1 N hydrochloric acid
solution and extracted with ethyl acetate. The ethyl acetate fractions were
washed with brine, dried over magnesi umysul fate and 20 concentrated to
afford 2-nmet hyl - 2- (5-pyridin-2-ylthi ophene-2-sul fonyl am no) propi oni ¢ aci d
as a white solid (2.18 grams, 34%. (B) To a solution of -

2-met hyl - 2- (5- poyi B-NMebhyyb @bﬁiﬂ]@ﬂ@itﬂm@ﬁbﬁ@ﬁ%b%ﬂyﬂ%mopﬂ RitriHsy, xa Farfl-( 1. 60

grans, 4.91 mmle), in methgl ene chlorjde % ed trlet Iam ne

(2.3 niL, MhoxypiePieNaMidsd8? fig: PdSinmels) M@i?jsﬁﬂvg L tﬁﬁw FReRHCRS)
phosphoni L’r@kulﬂﬁ?ﬁ&ﬁdﬂw&ﬁéﬂ@%’om (&nﬁeraﬂﬁé%? 16 ﬁoér& Tﬁmﬂﬁbma@@ﬂc a@d( 2-

trimethylsilylethyl)hydroxylam ne hydrochlorid rams, 5. mmol e) .
The resul twarevapRialectundes vaeuum chasing Mbrmtbms&rtataﬁp@ 'g'bvdmﬁdnﬂtbyl~2Fhe
sol vent The
ol ut 1 o PN EEE QSRR 2 Aoh AaBiu T Benh e o VBl oifEl Mg, 78} Gpen

sol uti on, waxlcrystalized fkbmeathaholi MP H8@N166TC. MEy®48i(Mm13.ul f ate, the sol vent
was evaporated to afford a white foam from whi ch the desired product,

2- met hyl - 2- (5- pyri di n- 2-yl t hi ophene- 2- sul f onyl am no) - N- ( 2-

trimethyl sTHestmpHeebhmajahdpotﬁxamm el wae prgparéad by a methdd apalegdusio thats

i sol at ed e%":fr? éo(gna}‘ %@g%ﬁ*@ tke?gag%‘\ m«%}cagedwg with 3:2 ethyl

acetate/h

PCT/ | B98/ 00023 -24- (Q Example 14

2- Met hyl - [ ) r| thyI il anyl -
ethoxy)pr : £82739Y R TEATIE ehentdne--carboxyie agld; ¢
acid and tmgj_rgmtj_\___ng soI ution was sti rred at roomterrperature for 16

bl 1o af ARG '%Bs%ﬁé-a-% 00k s FEar PSR
- (5- pyri di nchiondd. BpBss@-215ul f onyl am no) pr opi onani de, a yellow oil (60 ng,

97% which was crystallized from et Eanoll g 165-166[err] C, Ms: 342 (M+l).
The titPed conpounds of Exanples 14 prepared by a net hod anal ogous

to that depf4-(feRidrbphErRcm)SerizénesulfshylffinoléfitspropafedadftBoxylft  acid
Exampl e 14

hydroxyamide
1-Aminocyclopropane-1-carboxylic acid; 4-(4-chlorophenoxy)benzenesuifonyl

chloride. MS: 381 (M-1).
20




- (5-"Pyri di n- 2-yl -t hi ophene- 2- sul f onyl am no) cycl opent ane-1 -carboxylic
aci d hydroxyam de 1 - Am nocycl operitane-1 -carboxylic acid;
5- pyri di Ww@98/33768 ophene- 2-sul fonyl chloride. MS: 368 (M+1)PCT/EB98/00023
Exanpl e 15
1-[ 4- (4- Chl orophenoxy) benzenesul f onyl am no] cycl opr opane- 1- car boxylic acid
hydr oxvam de 1- Am nocycl opr opane- 1-car®xylic acid,
4- (4-chl orophenoxy) benzenesul fonyl chloride. Ms: 381 (M1). 20 WO
98/ 33768

PCT/ 1 B98/ 00023 - 25- CLAI M5 1. A cObAMB\d of the formula [err] or the
phar maceuti cal Ly acge I eof wherein 10 R[err] and
Rlerr] are each |ndgp‘gén"gén“ﬁds&tﬁ f&r{% (ffrom(C[err] Cerr])al ky

trifluoromethyl, trifluoronethyl fepd]-Clerr])alkyl,

(derr]- C[err])al kyl (di fl uoronet errpe) (C[err]

Clerr])al kyl (di f1 uor omitQw+eNetcLeL—cHdN ) & kyl, (dlerr]-derr])aryl,
(CJerrb-Cerr])heteroaryl, (fferr]- err])é‘{ (C[err] C err])al kyl,

(derr]- C[err])heteroaryI(C[ﬁrr] C[eRrE])aIkI or R[err] and R[err] may be
taken together to forma ((ferr]- Cerr])c ,cl ﬂek or benzo-fused

(dJerr]-Cerr])cycloalkyl ring or a group formula 15 [err] 20
wherein n and mare independently 1 or 2 and Xis CF[err], S, Oor NRerr]
wherein R err] is hydrogen, (Cerr]-Cerr])alkyl, (Cerr]- C[err])aryl,
(G er 1]~ Chpiie pgREARHly aldabRibld sg{sqaaaewwﬂeeémerrl derr])alkyl,
(dJerr]- (err heteroary‘f Cerr]-derr]

(derrP-Cerr] %"alam‘l@ ﬂ@oﬁﬁh 'MQE[WP]‘“)CE%‘W‘F?&W $Gi-Conlyl, diflustgmethiihd Q s

|
(G| G SR Sl 5
yaryl (Cpe)faik{y (Oj!léﬂnomaihx}@'( efg)plk é@rP)oéﬁ')"I. (e S)hf"eq@"fl i

E g[ g: : } - abg); r%y%' gﬂr&%’{:@xy%%}dﬁféggk Ee.rﬂ: ?r)?t?]iét may be t?ken together to form a (C,-

(d err] - Cleleyéipalksylcordzangb-fused (C,-C,)cycloalkyl ring or a group of the formuta
(Jerrde-Cerr])heteroaryl (CJerr]-d erg])heteroaryl,
(derr]-Cerr])heteroaryl (Cerr]-
Cerr])aryl,(Cerr]-Cerr])al ky Yaryl,(Cerr]-Cerr])al koxy(C
[err]- C[err])aryl (C[err]-C[errﬁﬁ r[ﬁiakf”err])al koxy(C[err] -

20 whersin n and m are independently 1 or 2 and X is CF,, S, O or NR® wherein R® is
hydrogen, (C,-C,alkyl, (C,-C,oaryl, (C,-C,)heteroaryl, (C,-C,p)aryl(C,-Cylalkyl, (C,-
C,)heteroaryl(C,-C,)alkyl, (C,-C,)alkyisulfonyl, (C,-C,)aryisulfonyl or acyl; and

Qis (C,-Cglalkyl, (C4-C,o)aryl, (Cs-C,o)aryloxy(Ce-Cy o)aryl, (Co-C, o)aryl(Cq-C, )aryl,
(Ce-Cro)aryl(Cq-C,o)aryl(C,-Colalkyl, (Cy-C,o)aryl(C,-Co)heteroaryl, (Cq-Ciolaryloxy(C,-

25 Cgy)heteroaryl, (C,-C/)heteroaryt, (C,-C,)heteroaryl(C,-C,y)heteroaryl, (C,-C,)heteroaryl(C,-
C,olaryl,(C,-Celalkyl{Cq-C p)aryl, (C,-Colalkoxy(Cy-C, )aryl,(Cq-C, o)aryl(C,-Co)alkoxy(C,-
Cio)aryl, (Ce-C,o)aryl(C,-C,lalkoxy(C,-Cglalkyl, (C,-Cg)heteroaryloxy(C,-C,.)aryl, (C,-
Ce)alkyl(C,-C,)heteroaryl, (C,-C,)alkoxy(C,-C,)heteroaryl, (C4-C,o)aryi(C,-C,)alkoxy(C,-
Cs)heteroaryl, (C,-Cj)heteroaryloxy(C,-Cj)heteroaryl, (C4-C,/)aryloxy(C,-Cjalkyl, (C,-

30 Cy)heteroaryloxy(C,-C,lalkyl, (C,-Cglalkyl(Cq-C, )aryioxy(Cq-C,o)aryl, (C,-Cylalkyl(C,-
C,)heteroaryloxy(Cq-C,o)aryl, (C,-Cg)alkyl(Ce-C,o)aryloxy(C,-Cy)heteroaryl, (C,-
Celalkoxy(Cq-C, c)aryloxy(C,-C, )aryl, (C,-C,)alkoxy(C,-Ce)heteroaryloxy(C,-C,)aryl or
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Cerr])aryl, ((err]-Cerr])aryl(Cerr]-Cerr])al koxy(Clerr]-(err])alkyl,
(C[err]-C[err])heteroaryIoxy(C[err]-C[err])aryI, (derr]-

Cerr])al ﬁfr] -Cerr])heteroaryl, PCT/IB98/00023
(derr]- err koxy(C[err]-Clerr])heteroaryl,
(derr]-derr])aryl(derr]-Cerr])al koxy(Clerr]- Cerr])heteroaryl,
(Jerr]-derr])heteroaryloxy(derr]-C g Er])heteroaryl

(derr]-Cerr])aryloxy(Cerr]-Cerr])al (derr]
C[err])heteroaryloxy(C[err] Cerr])al kyI

l .
(e G S SO i Lo 85 Bt b cotorn
E g[[ err } g[ubsht%l)@ll HEMIUQGE +ehiofo, Gfamo, ]@aﬁy)hwy (G @i)ﬂfkm[ & mﬁwbm(@ﬁ@)a}ﬂvl-
err] - err])al ko o I
(G orr] - orr] )i kors CEyBBlnd pesFaihglEblin YAerSeand erﬁ Bk rogegrers,
WO 98/ 337a8 form a (C, Ce)cycloalkyi or benzo fused (C,-C,)cycloalkyl ring or a group of the
PCT/ | BQg/ (%00231 - 26-

(derr]= C[ aI koxy(Clerr]-(err])aryloxy((err]-Cerr])heteroaryl
wherei n each aryI group is optlonamstltut ed byfluoro, chloro, brono,

(dJerr]-derr])alkyl, ((err]-derr Xy or
perfluoro(Clerr]-Cerr])al kyl. Z.CHyO A co(p according to claim1,

wherein R err] and R err] are takeh\og her 1o forma
(derr]-derr])cycloal kyl or benzo-f (C[err] Cerr])cycloal kyl ring or
a group of the 5 formula [err] 10 V\/nereln n and mare independently 1 or 2
and X 4 CF[err], S, Oor NRerr] vvhereln Rlerr] is hydrogen,

o] S S Hltlopi Sl £ S5 NI
Clerr]) hetipaged, (@ &5 ?dmﬁ[ ecstd‘)o)%h{ty k%z é&&bfdarﬂ e L-t) prt SG')ER?Y'(%

(derr]-derr])aryl su npound "accord |ng

wherein R{€dh ?em@équm Slalhyisligarnr GO HERas aoy.
(Clerr]-Clerr])sycl oaldsipodiha ae&zfe 45 6frk 81 SR GTIR I LS rhbrna. 4

A conpound according to claim V\Eereln (Jerr]-derr])ary

(Cerr5 Cpderm paCyt emélora]kyqré?qn]zyéugﬁd (Ca%a)cvcloa yl ring.
(err]-Cer r] )aryl O)W cg[xﬁéﬂr]d %%r&ﬁa{d/blalm 1, wherein Q |s &L

aim?2

(derr]-Cerr])aryl oxy err err eteroaryl, (Clerr] erf‘°} rKetef’oaryl
(G or 1] - O Sraqyies @y (G aieniontEn Pl GeRpyion(C-Cotheteraanyt,

t
g:[qeﬂ]r % hg ﬁﬁ%ﬁ({lle%agl ?ﬁ: Ef)er r cgal-gl ¢ l‘?é"lér\élaryl (&l-e! Sdryi(c,-Coheteroaryl, (C,-
(Clerr]- C[@s)h?t;erfm"ﬁ(%a@wamﬂ £€5) temrquawﬁycm)wl

5. A
conpougg accor dgng t g &lrﬁ#éﬂn a%%uﬁ?%%lbxﬁ\ GCReFdin gv\%regée%%ro réﬁr(;f(%ﬁ(rjr] -

Cerr])aryl. 6. A conpound accordfng to claim
Rl err] areCa,aa:rw i ndependently (derr]- C[err])al kyl . 7. A corrpound

according to clgim1l rr] oget.her
forma ((err]- é[errf‘) cyc ﬁ%ﬂ;@éfd] nzo ﬁséd elhfﬁi %Pérrﬁ] )Jggc oA kyI
ring or a ipdepgndeintly @,-C )alkyl

7. A compound according to claim 1, wherein R’ and R? are taken together

26 to form a (C,-Cg)cycloalkyl or benzo-fused (C,-C,)eycloalkyl ring or a group of the
formula

(CHp),, (CHp),
30 X

wherein n and m are independently 1 or 2 and X is CF,, S, O or NR* wherein R?® is
hydrogen, (C,-C,,)alkyl, (Ce-C,o)aryl, (C,-Cy)heteroaryl, (C,-C,q)aryl(C,-Cglalkyl, (C,-

TN



formula - [err] wherein n and mare independently 1 or 2 and Xis CF[err], S,
Oor NR err] wherein Rerr] is hydrogen, ((err]-Cerr])alkyl,
(derr]-Gveraspymsyl, (Clerr]-Clerr])heteroaryl, PCT/IB98/00023
(derr]-Cerr])aryl(derr]-Cerr])alkyl, ((err]- WD 98133768

PCT/ 1 B98/ 00023 -27- C[err])heteroaryl (Clerr]-Cerr])alkyl,
(dJerr]-derr])al kyl sul fonyl, (Cerr]-&rerr])arylsulfonyl or acyl; and Qis
(derr]- Jerr])aryl, (err]-Cerr])aryl(derr]-Cerr])aryl,
(derr]-Cerr])aryloxy(Cerr]-Cerr])aryl, ((err]-Cerr])aryl oxy-

(J err] - C&y)ingtproatydOya,ydikyl,(C]-Cg)alkylSLtomy,)(Ce-Coy)aryisyltonyt or acyl; and Qs (C,-

E CC:[[ :; ; } ) g[[%ror 12&{;&2@&@%%.;(%-ﬁé{)@@&ﬁugﬁz%lfws (Ce-Cjolaryloxy-

(27 o a1 cmatcC  C.CC
gig:gr di ng fﬂhéﬁ‘aaﬁﬁl&ﬂﬁwgg&ﬁérhO%H#J@#}H%?TQaWM(PISQMer tonFor m
a (Cerg]-derrg)cycheampblin®achRaing tb dard 1}%&@#& R'GErRa 7 4ré YakePabother | NY;

Rt Chie Cnt e LR A e G iR Gy

} - t | I,
(o) e IR0, SRR L gaf o Sl Dbl
(d err] - J rGs)hatgoary. qgg) teraayyl t%lfm?rynwh(@;[-Groba}ryl(Cz-Cs)heteroaryl.(Cz-

het . ) '
(Gorr- qoPPESKErHGCIRR S GiopeeamipmiCpogy o,
conpoui@ accor d®ng t& eerapernd acoprding te riaimr I, avieretpeRr jangr B* eareheach
 ndependenpli ety | Cleraipal i ‘09 piakfl elelo g s, (o
d err]) ar YCRIYICKHEs P dbhk 1 ] (CarGyblaryloxy(C,Colheteroaryl,  (C,-Colheteroaryl, (Cy-
(L1 PG Aopaf OB ftwromt. (050 potroay(e
d er r]) het@oaylydr(Cy-Ee)hteBiasyioky(BeCosort.y | |
(C[err}sC[err] )ﬂ(éyl (E[%rf;}%ﬁéﬁa]r:‘}:gﬁﬁutfifacﬁéﬂn’ 1_wherein R' and R? are each

(errf=Clerr])néteroary rj)aryl or

(derr] aqiade;}%rfdehﬂ’{ @,F?J)z_ﬁky{( ?ﬁémi}{cg-eqd)érybxy(m-qdﬁawl. 10. A

conpound accor claim erein R err]l an rr] _are eac

i n(rzlrgpen dently ( 'gr r.f_c&['@lppmi gFﬁ%gnggtﬁocl%Lyi g vlherem safd compound is ser'ected

(d err] - eshlthegyupadnsisting bf:C err] ) aryl . 11. A conpound according to
claim1, wherein I d conmpound | el ected fromthe, group consisting, of:

o L4 (4" P Uor ophirikey 1EEBAEH 0ROy aUr P e SpaibRplipe. 0Ci d 20
hydr oxgan glgiroxyamide;

4-[ 4- (4- Fl uor ophenoxy) benzenesul f onyl am no] pi per.i di ne-4-car boxylic acid
hyEir o§<yarri de: p4-[4-?4-¥?uorophenoxy)benzgnesulfon lngi)no}p(ljperidine-t&-carbo ylic acid

1-[4-(4-Fl %Wrggymn@égy) benzenesul f onyl am no] cycl opr opane- 1-car boxylic acid
hydr oxyam de; )
1-[4-(4-Fiuorophenoxy)benzenesuifonylamino]cyclopropane-1-carboxylic acid
hydroxyamide; '
25 1-[4-(4-Chlorophenoxy)benzenesulfonylamino]cyclopropane-1-carboxylic acid
hydroxyamide;
1-[4-(4-Fiuorophenoxy)benzenesulfonylamino]cyclobutane-1-carboxylic  acid
hydroxyamide;
1-[4-(4-Chlerophenoxy)benzenesulfonylamino]cyclobutane-1-carboxylic  acid
30 hydroxyamide;
1-[4-(4-Fluorophenoxy)benzenesulfonylamino]cyclopentane-1-carboxylic  acid
hydroxyamide;

A



25 This Sheet Has Been Replaced

1-[ 4- (4- Chl or ophenoxy) benzenesul f ony opané- 1-carboxylic acid
hydr oxy amydfossdrdg2- (4- FI uor ophenoxy) | am no] cywehraud/eunes 1
-carboxylic acid hydroxyam de;

1-[4-(4-Cnl OWU| f onyl am no] cycl obut ane- 1-carboxylic acid
30 hydroxyany gigjs SHEET HAS BEEN

1- [ 4- (4- Fl uot ophengppy AbEMzenesjul f onyl afr218r'10] cycl opent ane- 1- carboxylic acid
hydr oxyam de}———— _ _ _
ﬁ-y[jf;)i ;;! uor OPNeN XL BRIPFERS I BN b RNRAIHD QR RRE ek 1-SaidomMd | Geigci d
2-[4-(4-Fl W@M@Bﬁwy) benzenesul f onyl am no] - N- hydr oxy- 2- net hyl pr opi onam de;

2- [ 4( 4- Cnl or 0PNE Ry HBEHERBRSH)S IR Eh k2 ARl e Rhiagam de:

N- Hydr oxy- 2- met 244-{&Chibraphenaiyfbeazeriesiifonplamine]-N-hydrdxg@yrhethylipodpiomgideiani de;
b (o PYE i N 2 il JdpRBE AR R T b oA RHRBhEN L SRR AR BEIBRIH e} 21 ¢
1- (4' - Fl uor obi phédPlyridins2+yikthivphane2e9udipolyiamiopayelofientanbaxgarboxyic dcid

hydr oxyam ded' 10 .. 1- (4' - Fl uor obi phenyl - 4-sul f onyl am no) cycl obut ane-1
_car boxyl i RYdrxyapideiqr oxyani de:

1- (4' - Fl uor obi phgayFhibrsblpghenyl-ars irodamim ey aleerdpars Hoaibiokyfiei dcid

hydr oxyam de; 2-(4-Met hoxybenzenesuf onyl am no)i ndan-2-carboxylic acid

hydr oxyami droxyainide; . . . .

2- [ 4- (4¢F! uor ophgaaryidreBAHESHU AN rATARR] o)ceiRBuRaké boarbloxglic ac adid
hydroxyam de. 12. A pharnmaceutical conposition for (a) the freatnment of a
condi tion Rydrexyamider om t he group consisting of arthritis, cancer, tissue
ul ceration, rmcml(ar-Fﬂﬁgsaqir?e_tdypa,sqmﬁ{faﬁﬁmcyeﬁrp!eﬂmmc%%&@ﬁe, acid

epi dernol ysis bullosa, scleritis, in 20 conbination with standard NSAID S
and anal geBydroxyamide:n conbi nation with cytotoxic anticancer agents, and
other diseases QR@»WE&{gbEﬁﬂngé’ufamléﬁm?hoﬁﬁ&ﬁ%—k%afb%k Icrwh@d}akwnwe;f S,

sepsi s, septic shock and other diseases involving 1he production o
15 2-[4-(4-Fluorophenoxy)benzenesulfonylamino]-indan-2-carboxylic acid

hydroxyamide. .

12. A pharmaceuﬁcal composition for (a) the treatment of a condition
selected from the group consisting of arthritis, cancer, tissue ulceration, mucular
degeneration, restenosis, periodontal disease, epidermolysis bullosa, scleritis, in

20 combination with standard NSAID'S and analgesics and in combination with cytotoxic
anticancer agents, and other diseases characterized by matrix metalloproteinase
activity, AIDS, sepsis, septic shock and other diseases involving the production of
tumor necrosis factor (TNF) or (b) the inhibition of matrix metalloproteinases or the
production of tumor necrosis factor (TNF}) in a mémmal, including a human, comprising

25 an amount of a compound of claim 1 effective in such treatment and a pharmaceutically
acceptable carrier.

13. A method for the inhibition of (a) matrix metalloproteinases or (b) the
" production of tumor necrosis factor (TNF) in a mammal, including a human, comprising
administering to said mammal an effective amount of a compound of claim 1.

30 14. A method for treating a condition selected from the group consisting of
arthritis, cancer, tissue ulceration, macular degeneration, restenosis, periodontal
disease, epidermolysis bullosa, scleritis, compounds of formula | may be used in

combination with standard NSAID'S and analgesics and in combination with cytotoxic

A



tunmor -necroesis factor (TNF) or (b) the inhibition of matrix
net al | opr ot ei nases or the production of tunor necrosis factor (TNF) in a

manmal , | WOIIB&BTE a hurman, conprising 25 an anount of a c HoMR3cl ai m
1 effective in such treatnment and a pharnmaceutically acceptable carrier. 13
A nmethod for the inhibition of (a) matrix netall o inases or (b) the
production of tunor necrosis factor (TNES- in a hufdHlS SBERIT HAS rBEEN

adm nistering to said manmmal an effective amount bf a EppR of dglaim 1.
30 14. A nmethod for treating a conditibm—seteected—+roem-tthe group

consi st i nganficancehagents, andreiber, disegsese charactesized by madiN metellopeoteinase on,
restenosis i t i e i M l; : L S unds
of 1 or mul a2V RS el SAECendER, SRS Gihef Mhideell RIS B o
anal gesi cstuamt negrasisfactea{TiNg) ing miammal ooduding a hunih, camprising @dminigteribg, and
ot her disegs i Y, I I | At CilMity, Al DS
sepsi s, segot ?%'dgﬁ%@ﬁ’%‘%é %ﬁﬁgﬁ oé;%éé@égnﬁ%@glc%g "?énﬂleg pr og\u{(':’%alﬁgh %l*cht Binor
necrosi § fewmnditio. TNF) In a mammal , including a human, conpri sing
-administering to said mammal an anount of a conpound of claim1, effective
in treating such a 5 condition.
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