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(3-sul fonam de- hydroxamate i nhibitors of MWs andl or TACE in which the

carbon al pha to the hydroxam c acid has been joined in a 5 ring to the

sul fonam de nitrogen, as shown below, include U S, patent 59536383 W PO

I nternati on\%S g@ggl cations W9633172) W9720824, W9827069, P@p,gm,
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U. S. patents 5,455,258, 5,506,242, 5,552,419, 5,770,624, 5,804,593 and
20 5,817,822 as well as European patent application EP606,046A1 and WIPO
international publications WO9600214 and WO09722587 disclose non-peptide
inhibitors of matrix metalloproteinases and/or TACE of which the aryl sulfonamide
hydroxamic acid shown below, in which 1 carbon separates the hydroxamic acid and
the sulfonamide nitrogen, is representative. Additional publications disclosing
25 sulfonamide based MMP inhibitors which are variants of the sulfonamide-
hydroxamate shown below, or the analogous sulfonamide-carboxylates, are European
patent applications EP-757037-A1 and EP-757984-A1 and WIPO international
publications W09535275, W09535276, W09627583, W09719068, W09727174,
WO09745402, WO09807697, and WO9831664, WO09833768, WO09839313,
30 W09839329, W(09842659 and W09843963. The discovery of this type of MMP
inhibitor is further detailed by MacPherson, et. al. in J. Med. Chem., (1997), 40, 2525

and Tamura, et. al. in J. Med. Chem. (1998), 41, 640.



formula: B 20 where the C(=O) NHOH noi ety and the -NRs- noiety are bonded to
adj acent carbons of group A, wherein Ais 5-6 nenbered heteroaryl having 1
to 3 heteroatons selected fromN, NR9) S and O X is SQZ or -P O)R 0, 25Y
is aryl or 5-10 nenbered nono- or bi-cyclic heteroaryl havi ng 20080

t hree het eroz\\,p@g@,‘,@gj ected fromN, NRq, Sand O with the prmmmomnaa X
and Z may not be bonded to adjacent atons of Y; Zis O NH, CH or S5 30 R
i s hydrogen or al kyl of 1-6 carbon atons; 3. 2 ~ JUN 2QD3 -5 R6 and R7 are
each, independently, hydrogen, alkyl of 1-6 carbon atons, -CN, -CCH 5 R8

i s hydrogen, alkyl of 1-6 carbon atons, al enyI ofr,2-6 carbon atons,

al kynyl of 2-6 carbon atons, cycl oal kylQ of rbon atons, aryl, 5 to 10
menbered heteroaryl having 1 to 3 hef ected fromN, NR9, S and
- O or 5to 9 nenbered heterocycl oal kyﬁ

g or 2 heteroatons sel ected
fromN NR9, Sand G 10 RO is hydrogenR,aRy al kyl of 1-6 carbon atons or
cycl oal kyl of 3-6 carbon atons; and R o is al kyI of 1-6 carbon atons,

cycloal kyl of 3-6 ca;hedidho"d cl&i%‘ rﬁﬁgto;kém!a@ ga.%mim Mhibflors of MMPs

pharmaceutically acceptable sa sald bei ng optionally nono-,
di- or tri subahdbuTAGE mawhicllnateexadmn;allphbe@ ﬂg: fmdtoxamai d0jd hasrbeen jminediin a

substituted;, and sa | ken I
optionally n r 5 ed
onding,t0 Jo¢ goirafh Pk o SO betgBLFieRRe W o5 b Saar.ce?
flr(lzm Ihal ?ggg vaiplgyl lﬁtﬁnﬁtlﬁnﬂarmnczﬁgﬁfm ,we%c?wt, ow097aomr bwoaxmg\l
al kynyl o carbon atons oca - o] o - CN,
-CORZ, perfl uor"%@?Wsléf \h{p%oﬁézzoa}{og{%g \%@9@@%23 g‘{@ﬁ%@ﬁ 8?8%3%83%" bon
25 atoms, - CONRLGR, ef §f @195% QXX D) ORBseers Rﬁ!ﬁ@%ziéﬁl andW@)HRZJR? Med.
- (O NRzOR3, - COORZ, -NRZR3 N[ ( CHz) 2] ZNRz, RZCOOR3,
- SOzNRZR3) - NOZheny %&@68- NRz CONR2R3, - NRzC( NR3) NRZR3
- NRZC( =NR3) N( SOZRz) R3, NRzC( =NR3) N( C=0RZ) R3, 4;S02NHCCORg, 30 - CONHSO02R4,
-tetrazol -5-yl, -SOzNHCN, - SOZNHCONRZ2R3, oggreényl, napht hyl, heteroaryl or
het er ocycl oal kyl ; 2 4 JUN 2003 -5 a whergin -NRzR3 may form a
pyrrolidine, piperidine, norpholi nelo\H ﬁ

10 o

The patent applications DE19,542,189-A1, WO9718194, and EP803505
disclose additional examples of cylic sulfonamides as MMP and/or TACE inhibitors.
In this case the sulfonamide-containing ring is fused to a aromatic or heteroaromatic
15  ring.

Analogous to the sulfonamides are the phosphinic acid amide hydroxamic
acid MMP/TACE inhibitors, exemplified by the structure below, which have been
20° disclosed in WIPO international publication WO9808853.
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t hi onor phol i ne, oxazolidine, thiazolidine, pyrazolidine, piperazine, or 5
azetidine ring; R~ and R3 are each, independently, hydrogen, alkyl of 1-6
carbon atons, cycloal kyl of 3-6 carbon atons, phenyl, napht hyI l'h%ﬁr@ryl
or heterocycloalkyl; 1 o Ra is alkyl of 1-6 carbon atons, alkenyl 6
carbon at ons,w@bkymyl of 2-6 carbon atons, cycloal kyl of 3- 6%@(1’8%9(9@90%;
per fl uoroal kyl of 1-4 carbon atons, phenyl, naphthyl, heteroaryl or

het erocycl oal kyl ; and n is O to 2; and saiL4l heterocycl oal kyl group being
optionally nmono- or di -substituted by alkyl 15 of 1-6 carbon atons,

cycl oal kyl of 3-6 c on ato napht h het aryl

het er ocycl oal kyl . %P& %m%@%lwawﬂ&%@ BfIE’Q?d%ﬁ%GWB Gelating | a
| in the preparaiuppns chown reeblbwe araen bednodistiokadbi ini MJPRaiheanaedomhblapplivatige s
nedi at ed by TNgggsggnverting 2o enzyme (TACE) in a manmal, for exanple
where the condltlon treated is rheumatoid arighritis, graft rejection,
cachexia, inflammation, fever, ins Hzgnce septic shock, congestive
heart failure, inflammatory disea @%tézﬂRenervous system

i nfl ammat ory bowel disease or HV i Exanpl es of Y are phenyl
rings substituted at the 1- and 4-pgsif By X and Z, respectively. An
exanple of X is SQ2. An exarrpl e of Zis oxygen. R6 and R~ may be for

exanpl e hydrogen. are -CHZOH a net h Preferred corrpounds
of this invention a;‘égg‘h%’%cwf%‘PW‘GP@@SWWIWK@‘WH% Honamjde aad A
whi ch i s adj ac@hésphintc @id haide ydroxasit hyid NMPTEA CSREhib{Ioe G wmwh thesulfdnet

b .
Chan_hydrogen. i Fiqio s plbissififha Buf ¥ RERARY S5 BUEY of dehloplii
i nvention i ncl gther. amigsorrriiiides These camponedspravide enltanesd lavels Oémglb@lquﬁ@r ed

het eroaryl jhavi Iaagmiy Jf TATH B hrI TR aSeI Qe Ry aﬁﬁmrl‘dele&imy overaVIMPQ WihREeLi n:
bot h carbons of A a acent have 0?ﬁsubs it t han

rou ot
hydr ogen; and §orRo B%Xﬂerﬁl}f’rﬁdmé’ﬁ@s‘? ‘F%@H“%ﬁ‘ BE45ES Iy 1Q:d6> si'ti'ons by X
and Z, to respectively. Mirre preferred conpounds of this invention include

conpounds of SSUMMARY OF THHINVEMTIONa phenyl wherein: both carbons of A
adj acent the -NRS- group have a substituent other than hydrogen; 1s Y is a

Bna X i s “vor e prer armar SoTRaRReTe PR e S pdinih S nat

of structure Bagwandhatéroatyl Hydraxamigévitsyolf tdhgresenhinventiad 00 fepacadided by lhe

formula:
Rs NHOH
\Z
e Yo X A
RB—_&ﬁ
Rs

20  where the C(=O)NHOH moiety and the -NR,- moiety are bonded to adjacent carbons
of group A; wherein
A is 5-6 membered heteroaryl having 1 to 3 heteroatoms selected from N,
NR,, S and O;
X is SO, or -P(O)R
25 Y is aryl or 5-10 membered mono- or bi-cyclic heteroaryl having from 1 to
three heteroatoms selected from N, NR,, S and O. with the proviso that
X and Z may not be bonded to adjacent atoms of Y;
Z is O, NH, CH, or S;

30 R, is hydrogen or alkyl of 1-6 carbon atoms;



2 4 JUN 20D3 PCT/ US00/ 01980 -6 both carbons of A adjacent the -NR - group
have a substituent other than hydrogen: Y is a phenyl ring substituted at
the 1- and 4-positions by X and Z, respectively; 5 Xis SO ; Z is oxygen
and R6 and R, are hydrogen. Mre preferred conpounds of this |3\f'er\\é”€(g7

i ncl ude corrpounds of structure |0 Bin which Ais a phenyl wherein: both
carbons of A adjacent the -hTRs group have a’substituent other than
hydrogen; Y is a phenyl ring substituted at the 1- and 4-positions by X and
Z, respectively; 15 Xis SO ; Z is oxygen; R6 and R, are hydrogen; and R$
is -CH=OH or nethyl. 2RsandiRercaravt, indapenderely, hireyegadiol pf 1-6 carbon 4t0meeCiier ed
nmono- or bicyclic ring Q@gl ng from 1-3 heteroatons selected fromN, NR9) S
andO Heteroaryl is pr trably K~ , ~ KEN, ~~ , », KN I\ \V I\ /1

,  ~\ ~, v N/ [ ~ tR{is Bydrdgen, dlkyl bof 1-6 catbon &toinsJalkcn!ﬂ‘of,ZNS éarbontatomd, / ( \ \
\ WO 00144740 2 4 JUN 203 PCT/ US00/ 01980 wherein Kis NRo, Oor S and
R- is hydrogen, phenyl) napHvRylof 2:6 daghongtoms, eycloalkibof 358 eavhon aiome pevhG4p ky |
of 3-6 carbon atons. Prefery § n)

t hi ophene, pyridine, 5 pyri %%gﬁnﬁ%m h@ﬁef%lgy ! ﬁlhﬂ%bl({%ﬂé&f%ﬁ&t@%% %egé(:?eld fffo'd{ﬁ
pyrazol e) imdazole, isot hll\é&SbIS@pdﬂwai@I %memb&y«chlzabdreqycbxlkxbiael)ngllmdél e)

i soi ndol e, benzofuran) ben hen IS U|noline,

gui noxal i ne, (‘i|U| nazol i ne, é‘é"% %Séfgfztggg S‘Lfgﬁe 2| m dazol e,

benzot hi azol e, ben2|so and b zole. 10 For

definition of A It i s ﬁ?’cﬁog?ﬁraéylp‘:ﬁg;] }? a?ﬂ‘?ﬁf‘toﬂ‘s 05 C¥ ‘P‘?@iy @agﬁ?&%‘bl ected
from' ~N, K. ° C~KW ams;~~ N, NN N~ R 9 or NN Heteroaryl groups

of the present invention nmay optionally be nono- or di 15 substituted.
and Ryq is alkyl of 1-6 carbon atoms, cycloalkyl of 3-6 carbon atoms, aryl, or

15 heteroaryl;
or a pharmaceutically acceptable salt thereof;
said aryl being optionally mono-, di- or tri substituted,;
said heteroaryl being optionally mono- or di- substituted; and
said alkyl, alkenyl, alkynyl, cycloalkyl groups being optionally mono or poly
20 substituted;
said substituents being selected from:
halogen, alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-
6 carbon atoms, cyclocalkyl of 3-6 carbon atoms, -OR;, -CN, -COR;,
perfluoroalkyl of 1-4 carbon atoms, -O-perfluoroalkyl of 1-4 carbon
25 atoms, -CONR3R;, -S(O)pR, -OPO(OR;)ORj3, -PO(ORy)R;, -
OC(O)NR3R;, -C(O)NR;ORj3, -COOR;, -SO3;H, -NRzR;, -
N[(CH;);]1:NR2, -NR;COR;, -NR,COOR;, -SO;NR;R; -NO;, -

N(Rz)SOzR;, -NRzCONRzRg, -NR:C(=NR3)NR2R3,
-NRzC(-‘—NR;)N(SOsz)R:;, NRzC(=NR3)N(C=OR2)R3, -SOZNHCOR4,
30 -CONHSO2Ry4,  -tetrazol-5-yl, -SO,NHCN, -SO2NHCONR;R;,

phenyl, naphthyl, heteroaryl or heterocycloalkyl;



Het er ocycl oal kyl as used herein refers to a 5 to 10 nenbered saturated or
unsaturated nono or bi-cyclic ring having 1 or 2 heteroatons selected from
N, NRg, S or O Heterocycloal kyl rings of the present invention drée JUN 2003
preferably WO 00144740 g_ 2 4 JUN 2003 PCTI USQJ101980 selected from/ (
~,~rJRg~-K~~NR9~~ ~, or ~-NR9 ~ ' "NJ ERs wherein Kis NR9, O
or S and R9 is hydrogen, phenyl, napht hyl , ®ekyl of 1-6 carbon atons, or
cycl oal kyl of 3-6 carbon atonms. Preferred 5 heterocycl oal kyl rings i ncl ude
pi peri di ne, piperazine, norpholine, tetrahydropyran) tetrahydrofuran or
pyrroiidine. Heterocycvimadikyl|-NBsRupmapf farle pr @Sledﬂtdmd’lV@fﬁehdhﬂe Meorpholine,
optionally be nono- or dISU stit tled to fa‘cﬂ( h sed herein refers phenyl
or naphthyl which may, opt tGRRPIPOE. AEAFalidingith ‘a@ih i YEFRLLING, (RIRERZING) RY)| |

al kenyi, al kynyl, and perf lapgidarldag! 1 ncl ude both straight chain as well as
branched nvoi eties. Al kyl) al kenyl, al kynyl, and cycl oal kyl groups may be 15
unsubstituted (carbonsRbandiig atd)em;iﬁrtnl@pam)iemry, aydregen;:andypas 181 carbén @t@ﬂisn or

ring) or nmay be nobno- or p = Stdt n e or| ne,
fluorine, and iodine. 20 Sg}' %ﬁ% 2'-)st{ul'o‘)’u(i fé?r E?Jggrgf g{@ﬁ?} gﬁt%?ilogﬁt/r 2 Iﬁr

al kenyl , al kynyl, cycl oal kyeteesyrloalietiude, but are not linited to hal ogen)
al kyl of 1-6 carbon atons, al kenyl of 2-6 carbon atons, al kynyl of 2-6

carbon atons, jgycl ocalkyik amyl&ﬁsccafbb@ra\tomsomzenyi QRZ%)carl:@N)atmm yl of 2-6
per fluoroal kyl of 1-4 carbon atonms, -O pertluoroal kyl of 1-4 car on at ons,

CONR R, , -S(0) nRAbRg atgpn (cyaigalkyl- qfécéwhon atogis( Berfirerealkyl afcleh prrhen goms,

- C00>~, WO 00l H -NR~-R , -N (CH,
TR R Cm%%ﬂ% a%}c@ﬁﬂh&%a&m EQIJC%QQ@ an %QSO?)QR’ AR COR R
“NREC(=NR, )NR R, - NRa@{=NR ) N(SO=R , )R . NR e NR YN(C=OR.“)R))

- SO2NHCOR, ) - CONHSO2R'_ -t | H NH n

napht hyl ) heteroaryl ()S'Fldhhgkeér 80&'?%??3%@% r&%@a}}ly% C%\I %t tu%igykayl
pyrrolidine) pipesfildé naborrmmph@mlazekyltohB@mafb[bhcatomepheﬁ;daﬁchmm}, feteroaryl and

t hi.azol i di ne, razolidjn pi perazine, or azetidine ring; R=and R are
each, i ndependentlFeWO‘fY)?{??]g&]e al kyl of 1-6 carbon atoms, cycloal kyl of 3-6
carbon atons, phenyl, napht hyI het eroaryl or heterocycloallyl; R 1is alkyl
of 1-6 carbon atons, al kenyl of 2-6 carbon atons, al kynyl of 2-6 carbon
atons) cycl oal kyl of 3Thés igxeniiomalge pigkidesyesefof mmrmqungzp f@fmqlahntth@ mwr@tmms)

15 phenyl, napht fyl, . Delglen oyfnh,%ﬁqngg%@r @g%&'cﬂag%eggtg cdnQerfin

Sui tabl e substl tuents erocyc group esen | nven i on
i nclude, but are dnajmeé (M@E)dnhmaa{ﬁ@tlfooéxaﬁxpﬁ: \d&fdlhac@tdﬂmﬂ)treatyd:isﬁaédmaydid of
3-6 carbon (e . - . N . .

arthritis, graft rejection, cachexia, inflammation, fever, insulin resistance, septic

shock, congestive heart failure, inflammatory disease of the central nervous system,

inflammatory bowel disease or HIV infection.

25 Examples of Y are phenyl rings substituted at the 1- and 4-positions by X and
Z, respectively. An example of X is SO,. An example of Z is oxygen. Rg and Ry
may be for example hydrogen. Examples of Rg are -CH,OH and methyl.

Preferred compounds of this invention are those of structure B wherein the

30 ring atom of A which is adjacent the carbon atom carrying the -NRs- group but not the

carbon carrying the —CONHOH group is carbon and has a substituent other than
hydrogen.



atons, phenyl, naphthyl, heteroaryl and heterocycl oal kyl. 20 Wien a noi ety
contains nore than one substituent with the sane designati on each of those
substituents may be the sanme or different. Pharmaceutically azgpﬁ{}fﬁbma
salts can be fornmed fromorganic and inorganic 25 acids, for e,
acetic, propionic, lactic, citric, tartaric,_ succinic, fumaric) malefic,

mal oni ¢, mandelic, malic, phthalic) hydr ocht8r | ¢, hydrobrom c, phosphoric,
nitric) sulfuric, nethanesul fonic) naphthal enesul fonic) benzenesul fonic,

t ol uenesul foni c) canphorsul fonic, and simlarly known acceptabl e aci ds when
a conmpound of this invention contains a basic noiety. Salts may al so be
formed fromorganic a 0. ] i ses... preferabh al kali ,nmetal salts,
for exanple) sodium Pﬁfﬁpﬁn@g%c?&g{(gggg%io(g%m i&%eenrtllo{é%gé)%ﬁ(%mnﬁougfls ?%S’?rgcmreﬁ

i nvention cont ai Ny whicR@l ©iacs-6miegibgred heldfdaBl hdvingl0 to 3 hetdratondd f¥le2 3@ Jrom N,
PCT/ US00/ 01980 ThgI cQ OLtEdi of this invention may contain an asymetric
carbon atom and sbhe BIAEEEHounds of this invention may contain one or
nore asymmvetric center $o@ndrydRY of AUKIjMkMERE LAR;-t QrddPtHa¢ah sLE@RRAS 0B han

di astereonmers. While shown w thout respect to stereochem stry, the present
i nvention includes such opthyd®ees i somers and di astereoners; as well as the
racem c and resol ved, ti I : g Leol s ; |1
as other m xtures of t%@ag 1%%3&%‘:@?11 éé%%‘iﬁ)ggtﬁe@rgsﬁgﬁ%%%g?#3%8%%55%? IXy%d%J
accept abl e salits tekmrcdodly. It is recogni zed that one optical isoner)

i ncl udi ng di ast ereoner, and enanti oner,, or. .stereoi soner. may haye favorah] e
properties over the otMgFe.prefgﬁ]‘G?}Wﬂ“‘éﬂsé’ékaSs‘ini"ﬁjm%H‘gﬁ'\déf’?%hﬁmgﬁ%gsfq’\%ﬁt on)
when one 10 racenmnGyhitiXAUS £phenyldiisedipsed) it is clearly contenplated that
both optical isoners, including diastereoners and enantioners, or

st er eoi somers subst ant Path| spriope ef df adipeeniothreNRar &rodp d1aye0s subsaEnicothsmBen as
wel | . The conpounds of thi yh‘r(; gphtion are shown to inhibit the enzynes
MWP-1, 15 MWP-9, MW-13 and TNF-a converting enzyme (TACE) and are
therefore usefiul in thé isreghemdtring sehstitutedt atshet Unend Metoagioas iby) Xt islsde

ul ceration, abnormal wound heal.i ng, peri odontal disease, graft rejection,
insulin resistance, bone di'$€38€°ahd H V infection. In particul ar, the
conmpounds of the inventndX ips@yvi de enhanced | evels of inhibition of the
activity of TALE in vitro and in cellular assay and/or enhanced 20

sel ectivity over MVP- IvgRGrefted dbdipoditss ol B idbdnyion sRfudk cofipduns éfiseadRm  of
di seases nediated by TNF. This invention provides a process for preparing
conpounds of R&r minVghigh Ads ypffesnHerhesdi®ve whi ch conpri ses one of the

followi ng: 25 a) reacting a conpound of fornula V. RS RS /Z R-QNXY I A

R8 (V)



WD 001 44740 2 ~ ~u~ 2003 PCTNS00/ 01980 wherein R, R6, R" Re, A, X) Y and Z
are as defined above and Qis COON or a reactive derivative thereof) with
hydr oxyl am ne to give a correspondi ng conpound of fornula B; or b)
deprotecting a conpound of formula VI: Rs 0 R5 /Z R7 R300HN N2 YuM 2888 (V1)
wherei n Rs, %605“744?& A, X) Y and Z are as defined above, 3pgi&sdidss a
protecting group such as t-butyl, benzyl or trialkylsilyl, to give a
conmpound of forrmula B: c¢) resolving a m'xtgre (e.g racenate) of optically
active isoners of a conpound to of fornula B to isolate one enantioner or
di astereonmer substantially free of . the qth enanti onmer or di astereoners;
‘or d) acidifying a %891 v ?)‘Pf’p?fuﬁdadé‘fcef‘bﬁ‘ﬁ'ui\észgW“Phhaé'epi’nﬁ’r%’é‘é‘i}tq[’i‘fdl4’%"
acceptable acid to give pydbghhaceutically acceptable salt. is Wth regard
to process a) the reaction can be carried out by processes known in the
art, e.g. by reacti 8niswpt pheayhainggubstijured algthet 11 @nd of-prsitiensaby iX end Z,
derivative (ie acid chlofk %inél?l | oned by reaction with the hydroxyl am ne.
20 Renoval of protecting groups,’ as illustrated by process b) can be
carried outs by procEds88,known in the art to provide the hydroxam c acid.
Wth regard to procgss c)) standard separation techniques may be used to

i sol ate particul ar ef5P%86Meric or diastereonmeric forns. For exanple a

racem c mxture mayardeR GAa\RE afeddidged, M Xt ure of optically active
di astereoi soners by reaction with a single enantioner of a 'resolving

agent’ (for exanpl enBye flefeRTcBAPBIAGS ctahis ihRnlBL k%d&?coﬁfﬂgﬂmsi @Bl

coval ent bond). The resulting mxture of optically active di astereolsoners
may be sept at Bdn ppichtAfschephenyleelmeigues ' 2 4 JUN 2003 WO 00I 44740

PCT/ US00/ 01980 -12 g talli ' r \ehr h nd i ndivi dual
optically active di ggﬁhe(?ag%?ﬁgoo?re}r‘sa ﬁ%éﬁ%gea édgljtggé ?%%@e%%)ﬁguen} 8@187 :4}%9
agent' thereby rel easi nghydneeesj ngl e enanti oner of the conpound of the

invention. Chiral cyromatography (usin chiral support) eluent or ion
pai ring agent) may gl o2 b‘g‘%ﬁg‘eﬂxg osui’étﬁg‘regtaé @ﬁaL‘t PBMP%‘)“Hn)‘EtQYré’saEﬂ lact | y.
The conpounds of fornul aefpebielpe isolated in the formof a salt of a
pharmaceutical ly acceptable acid, e.g. an organic or inorganic acid by
treatnent Wth an 28i¥SQuch as described above. 5 The invention is further
directed to a pr ocegﬁg,?geﬂ"raki ng conpounds of structure B involving one or
nore reactions as follows: 1 ) alkylating a conpound of fornula I, or a
salt or solvate theReot R 4@ lydomeni o into a conpound of formula Il Rs R

and R, is -CH,OH or methyl.

20  Heteroaryl, as used throughout, is a 5-10 membered mono- or bicyclic ring having
from 1-3 heteroatoms selected from N, NR,, S and O. Heteroaryl is preferably



so3H n 2) reacting a conpound of fornula Il above, or a salt or solvate
thereof, with a 15 chlorinating agent such as thionyl chloride.

chl orosul fonic acid, oxalyl chloride) phosphorus pentachloride) or other
hal ogenati ng agents such as fluorosul fonic acid or thionyl br@h d¥Nt%i%h
conmpound of {yeygaMdkao!l 11 : WO 001 44740 -13 Rs R so~z~ nt wWhEEWUS00198¢
fluorine, bromne, chlorine. 2 4 JUN 2003 PCTNS00/ 01980 The resultant

sul fonyl chloride, fluoride or bromde) ngy. be further converted 5 into
triazolide, imdazolide or benzothiazolide derivatives, where J is
1,2,4-triazolyl, benzotriazolyl or imdazol-yl, by reacting the conpound
wth 1,2, 4-triazole) imdazole or benzotriazole, respectively. R6) R and
R$ are as defined above. desremiIﬁvseNRi, dhor S aatl iR, lis Bydrodear pitnyle aiphthyl,caliey!
process for making corrpo | O structur L,nvol i ng one ot . e
reacti ons as follows: g’l k‘ii'lr'%\cf'ﬁ ﬁ‘ﬁmﬁhgﬁﬁ?"iqoaglf s%gt O HPRYSt gp {%fieof
into a conpound of formllks'ﬂerbé{yl REngs In¥iudd %)ynbeacmgna PR dp@idiagr Mul a
| V above, or a salt or solvate thereof . with chlorosulfonic acid to prepare

a conpound df fornul a ||P¥sEdiae, FRyridagng.a MRz Eidzele, | Eeleedinideassler e
compounds of formul ae ! ;5@ il nitlrblB, isd¥aaRlb Wase. iifthe, Rbiddpie] BlnaffROC.
20 The invention conpounds are prepared using conventional techniques known
to those skilled in the tenzotbiophengarjuinodinet mQulsolnTEheqmmcamhmmgqumzehmaal s
used in preparing the catr o%ﬁds of, vention,a

a

r rrade b nown
met hods or are conmerci ol éB‘iEaéc’le HdF%?vﬁ r%mé’ n8%"zcsx9x¥z}2§< *whi ch
may be used in prepari NCandeREkagte.Of the |nvent| on are known and

ref erences are given herein 25 bel ow. i st cl uded
i|lustrati¥® purposes onfSf P&FR?S‘FSSOfﬁ%etd%’BI‘b’é‘ "(fobhé'tlﬁ atélgmgge W’FfﬁFP‘i' thgt Ads any
way. WO 001 44740 - 14 Ryodiyh sefecfel from ~ ~ ~ NCR ~CO Me CO2Et V CN N Me

SN \ N
e ()

Heteroaryl groups of the present invention may optionally be mono- or di-
15 substituted.

Heterocycloalkyl as used herein refers to a 5 to 10 membered saturated or

unsaturated mono or bi-cyclic ring having 1 or 2 heteroatoms selected from N,

NR,, S or O. Heterocycloalkyl rings of the present invention are preferably



| ~NHZ H2 /~ M REtO0 H2 /S~ 2 ~ JUN 2003 PCT/USO~/ 01980 Literature
references for these nmaterials are as follows: Conpound V: 5 a) Dolle, RE
Hoyer, DW Schmidt, SJ; Ross) TM Rinker, JM Ator, MA Eur. ?t. AE)[Bl
EP- 628550. b)Wrmuth, C G Schlewer, G Bourguignon, J-J;I\/ag{: ofWs U
Bouchet. M %000@4 40 Med. Chem ( 1989), 32, 528-537. c) Yuicigugo0D198d.

al . Chem Pharm url) (1971) 19, 2354-2364. 10 d) Dolle, RE; Hoyer) D

Ri nker, JM Ross, TM Schmdt, SJ Biorg. d. Chem Lett (1977) 7,
1003-1006. Conpound VI: Canparini, A, Ponticelli) F; Tedeschi, P. J. Chem
Soc., Perlcin Trans.| g%grSZ)) 10, 2391-4. 15 Conpound VII: Miller, CE.;
Geis, U : Gahner) SBeCe¥R%er  W: Eger) K. J. Med. “Chem ( 1996)) 39,

2482. Conmpound VIII: Miller, CE ; Gei U ; Gahper) B4 Lanzner) W,

Eger, K. J. Med. Chem (7199b)) 20 39,I248p. 2 ' 2§63 WD 00l 44740 -15
Compound 1: X: Conmer cl y Javai | abl e. (P 00/ 0188 e skilled in the
art will recognize that rtain‘reactiogs are best carried 5 out when ot her

potentially reactive functionality on t nol ecul e i s masked or protected,
t hus avoi di ng undesirabl e side reactions and/or increasing the yield of the
reaction. To this end ose skillethin the at—Nay use_proré€cting groups.

Exanpl es of these progecying grouwwpggi es founa—@ W G eene,
P. G M Wits "Protecti®ve G oups iKOrgani c Sv esis", 2" Kdition, 1991,
Wley & Sons, New to York. Reactive side chain functionalities on am no

acid starting materials are preferably protected. The need, and choi ce of

protecting groups for ticula action i wn to skilled in
the art and depends guot he)nat ucelaof fhe fu Lonpl . @r to{be protected
(hydroxy, amino, carbo¥y, Fr ) hp-suct ur e stabilit t he nol ecul e

of which the substituent is part and the reaction conditioRs. t5 Wen
preparing or elaborating conpounds of the invention containing aryl,
het eroaryl or het er ocyclwherein Kgs NRj,[bereS sid R |iehydrogemhphenyt, naplatbginalkel t hat

substituents on that ri ggé_%%gzapgﬁ%og; quﬁ'(EP&f%-6@z§rBS’ﬂa fns.cpgg itant with

conswction of the ring. arity, substitOents on such rings have been
onitted frédm the schenebeROFEsIpalky|rtpgs include piperidine, piperazine, morpholine,

tetrahydropyran, tetrahydrofuran or pyrrolidine. Heterocycloalkyl
groups of the present invention may optionally be mono- or di-
substituted.

10 Aryl, as used herein refers phenyl or naphthy! which may, optionally be
mono-, di- or tri-substituted.

Alkyl, alkenyl, alkynyl, and perfluoroalkyl include both straight chain as well
as branched moieties. Alkyl, alkenyl, alkynyl, and cycloalkyl groups may be
15  unsubstituted (carbons bonded to hydrogen, or other carbons in the chain or ring) or

may be mono- or poly-substituted.
Halogen means bromine, chlorine, fluorine, and iodine.

20 Suitable substituents of aryl, heteroaryl, alkyl, alkenyl, alkynyl, cycloalkyl
and include, but are not limited to halogen, alkyl of 1-6 carbon atoms,
alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, cyclocalkyl
of 3-6 carbon atoms, -OR,, -CN, -COR,, perfiuoroalkyl of 1-4 carbon
atoms, -O-perfluoroalkyl of 1-4 carbon atoms, -CONR,R,, -S(O)nR,

25 -OPO(OR,)OR,, -PO(OR,)R,, -OC(O)NR.R,, -C(O)NR,OR,, -COOR,,



20 Those skilled in the art wll recognize that the nature and order of the
synthetic steps presented may be varied for the purpose of optim zing the
formati on of the conpounds of the invention. The hydroxam c acid conpounds
of the invention, 1, are prepared according to Scheme 1 by corpverJUNnZiih
carboxylic acid, 2) into the corresponding acid chloride 25 i.de,

or by reacti n&'qoto"’ﬂ‘?h a suitable peptide coupling reagent, ?(&)T/?’g%oggdgy
reaction with hydroxylamne to give 1, or with a protected hydroxyl am ne
derivative to give 3. Conpounds 3, wherein®R a is a t-butyl, benzyl,
trialkylsilyl or other suitable nmasking group may then be deprotected by
known net hods to provi de-$O4H, RYBRxAH G ALNR, 1-NRCOR, WR)COOR; 4B 0. NB F5chene

1: HOg R8 2 ~ JUN 2D03 PGK USOO0 R R~ = 3 RS ~

Ra 1 Carboxylic acids 2 r’r@i'be ﬁ&gégsﬁgg"as é%‘%’@ghen@‘gcmm 5
|0 derivative 4) in whi cCiNRG{=NR,)N(SOBIB) NR,G{=BIR,N(CEORORL bOSPHNECOR d
protecting group, may be sul fonyl ated or phosphoryl ated b eacting with
compounds 5, in which J rSONBSG2Rabletrazod-dvying YN vi-ﬁ@BNéQQj‘)'&Butp 0,48

limted to ¢hlorine. The N- ound 6.may_the e alkylated with R J and
a base such%as pot assi umnépahwﬁ'g’ﬁﬁeéo%ﬂ °§88‘F¥Pﬁ¥‘i%°g¥ﬁde in a polar aprotic
sol vent such as acetwhetein N-NR®, mehdyy | fomnean gerrdlidii,, ;ﬁ?erid@der, amystpidinean
(THF) to provide sul fonanide 7, Comgound .7 is also avail abl e through direct
reaction of 5 with an N SUprEeIPheHnEqOXaTPlting thigzalidiney RyrazQliding, pipgraglEsPon of

7 into the carboxylic achgiimepfgf ormed by acid, base hydrolysis, or other
nmet hod consistent with the choice of protecting group R o and the presence

of a carbon-carbon tg,ifteR ba@tkach, ﬁdébeﬂmﬂgpsyde&w/MTM E@Tdakb%ﬁoét%%?%

-17 Schene 2: s ~Z RT s |_]1 ~ Ry ~ 5 R8 ~0~ 1 J A(QS 4 R5J
r'Rs z s RSI%OI ~ RT | Hc%cl?_%ﬁ@llofﬁ )3(»:55 IQarllbon atoms, ph>enyp, naphthysi, h&erom@? or
heterocycloalkyl;

R, is alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6
carbon atoms, cycloalkyl of 3-6 carbon atoms; perfluoroalkyl of 1-4 carbon atoms,

15  phenyl, naphthy], heteroaryl or heterocycloalkyl; and n is O to 2.

Suitable substituents of heterocycloalkyl groups of the present invention
include, but are not limited to alkyl of 1-6 carbon atoms, cycloalky! of 3-6 carbon
atoms, phenyl, naphthyl, heteroaryl and heterocycloalkyl.

When a moiety contains more than one substituent with the same designation

each of those substituents may be the same or different.

Pharmaceutically acceptable salts can be formed from organic and inorganic

25  acids, for example, acetic, propionic, lactic, citric, tartaric, succinic, fumaric, maleic,
malonic, mandelic, malic, phthalic, hydrochloric, hydrobromic, phosphoric, nitric,
sulfuric, methanesulfonic, naphthalencsﬁlfonic, benzenesuifonic, toluenesulfonic,
camphorsulfonic, and similarly known acceptable acids when a compound of this
invention contains a basic moiety. Salts may also be formed from organic and

30 inorganic bases, preferably alkali metal salts, for example, sodium, lithium, or

potassium, when a compound of this invention contains an acidic moiety.



RaoO > q q RS T 8 2 Methods of preparation of sulfonyiating agents 5 are
shown in Schenme 3. Thus, sulfonic acid salts 9) where ZRso is a hydroxy,
thiol or substituted amino noiety 5 may be al kylated with acetyl enes 10,
where J is a suitable |eaving group such as hal ogen nesyl ate, pasylnteis or

triflate to gi‘?ﬁ 37}‘746Acetyl enes 10 are commercial |l y avai |l abl e pefalsonyraso
conpounds) or gy may be synthesized by known net hods by those skilled in

the art. The sulfonic acid salts 11 may be gq(znverted into the correspondi ng
sul fonyl chloride or other sulfonylating agent 5 by known net hods, 1o such

as reaction with oxalyl chloride or other (reagent conpatible with
substituents R6, R cqmposAds efHBisipyaniioR May CRPtaiY HASymBIeIC qarRong@tem and de

12 may be conve ' j ydre t Wi o} .
foll owed by r edt%%rﬁ?ooirclq%é‘) c?‘hg&ﬁlﬁéuqtf@ e;rﬁlgﬁ%oé gﬁgr%w g*ﬁe&aﬁgﬁgg%&%?ol S
}[I\hhl chhmatyI be c_or:mrsenld 'mw?hls bg’e kisg}m Onécdzd@b_s?egﬁlig@il'astbmmfs. t ﬁglilp]tsbclmlmh "

i ophenol, anili. or ecte il.i.n Wi 0. ol.| owe
by reaction wit W‘@ﬁ?‘o?eggél’f '8 n%‘%re%c :ég“%)npgv%‘ ePSTfY o‘ﬁ?’%’ﬁg‘éi ‘(r]@h%% %Pﬁhc RPY

readi |y convert édmentand Qiasteteomexsa by well lak diel rdeentit asd rasdlagd, eaagiontesically pure

Thi ophenol s 17 ﬁre aéso grecur§ors 0 5 via protec iorlbof ghe thiol,

al kyl ation of zR and 3 SBreQIRMBEa KR B LART MBS 9 Yebg slerg@isomgrs apd 7
is O Nor S agﬂarﬂﬁ&fuﬁ&ﬁ%i AcREhtHle SHIRs Rekdor Itﬁ@'rla&)@ﬁf%e@!hé@ﬁn@!aégﬁeﬂ isénéhe
sulfonic acid Ib. Scheme 3: RS Rs ~ RR/ R ~S-Na+ €~~ ~ ~ ~ | SO3Na g 10 R8
11 R5 ~ ~ S ~ZR&sluingr dRstereomer- ad RAANBOIRG, >013 SRYFeAsoner SIE)H haves {ojosdldd SH

SRSO SRS | ~ | Er(;'perﬁeggl'e?tl% dtfer I Suikh d?sc}gsi%%d]clfaiming the invention, when one
10  racemic mixture is disclosed, it is clearly contemplated that both optical isomers,
including diastereomers and enantiomers, or stereoisomers substantially free of the

other are disclosed and claimed as well.

The compounds of this invention are shown to inhibit the enzymes MMP-1,

15 MMP-9, MMP-13 and TNF-a converting enzyme (TACE) and are therefore useful in

the treatment of arthritis, tumor metastasis, tissue ulceration, abnormal wound

healing, periodontal disease, graft rejection, insulin resistance, bone disease and HIV

infection. In particular, the compounds of the invention provide enhanced levels of

inhibition of the activity of TACE in vitro and in cellular assay and/or enhanced

20  selectivity over MMP-1 and are thus particularly useful in the treatment of diseases
mediated by TNF.

This invention provides a process for preparing compounds of formula B as
defined above which comprises one of the following:

25 a) reacting a compound of formula V:

Rs
Rs 2 R7
Q. N, Y
loall
Rs

V)



5 R8 ~~~R7 15 The phosphorus contai ni ng anal ogs of 8 may be prepared using
sim | ar. net hodol ogy, as shown in Schene 4. WO 00/ 44740 -19 Schene 4: Rs
RS ZRZR~1 .1 ~Ra~ RRo Rs 2 ~ JUN 20D3 PCTI USO0/ 01980 4 i f?ﬁﬁ%?
RaoO~ ORRO RS A7s 5Rs ~ZR~0 | RSOZ | ~ R50Z ~ | ~ > RaoC&*| R
~ 0 Rto The acglpRssg Si de chain may al so be appended after soirfusoudigsoi on
or  phosphoryl ation of the am no acid derivative) as shown in Schene 5.
Thus, the amino acid derivatives 4 and 8 capybe sul fonyl ated or

phosphoryl ated wi th conpounds 20, where ZR 0 is hydroxy or protected

hydr oxy, thiol or,am ne, , g faAn ol kyl at ed wi R J.as -k, Schene
231 to éi ve 21. R‘éﬁ%‘&fﬁoﬁﬁg@ 4?5‘3‘ %xﬁ%%&@&g%ﬁ@ﬁe&d ?P@vgg"grélsségbg'qﬁreﬁt
al kyl ation of theacizedetivaiyephees] with Rydroxyimmaie givelatcorrd§hoRdiay cetepound of n

the case where ZRSO is equal to OH, no deprotection step is 10 required to
gi ve 22. WO OfPrmwaAs 05cheme 5: Zoo 20 4 2) R5J 10 7 -20 2 4 JUN 2(n8B

PCT/ US00/ 01980 5b)/ Zafégrotecting a compound of formula VI:

6

R
0 R Z R,
N, Y
RsOHN »=xX" "X I
Rg

(VD)

wherein R, R, R,, R, A, X, Y and Z are as defined above, and R,; is a protecting

group such as t-butyl, benzyl or trialkylsilyl, to give a compound of formula B;

c) resolving a mixture (e.g racemate) of optically active isomers of a compound
10  of formula B to isolate one enantiomer or diastereomer substantially free of the other

enantiomer or diastereomers;

or

d) acidifying a basic compound of formula B with a pharmaceutically acceptable

acid to give a pharmaceutically acceptable salt.

15
With regard to process a) the reaction can be carried out by processes known in the
art, e.g. by reaction with a halogenating agent to form a reactive derivative (ie acid
chloride) followed by reaction with the hydroxylamine.

20 Removal of protecting groups, as illustrated by process b) can be carried out

by processes known in the art to provide the hydroxamic acid.

With regard to process ¢) standard separation techniques may be used to
isolate particular enantiomeric or diastereomeric forms. For example a racemic
mixture may be converted to a mixture of optically active diastereoisomers by
reaction with a single enantiomer of a 'resolving agent' (for example by
diastereomeric salt formation or formation of a covalent bond). The resulting

mixture of optically active diastereoisomers may be separated by standard techniques



2~ RIO A 21 Dep~otect RS ~ ZH O R4p0 A 22 8 The propargylic am ne anal ogs
of 7 can be synthesized as shown in Schene 6 starting fromthe am no acid
derivatives 4 and/or 8. Sulfonylation or phosphorylation 5 with para-nitro
aryl compound 23, for exanpl e 4-nitrobenzenesul fonyl chloride, 2foNPBwEE by
al kyl ation W‘é’%ﬁ%f or 4) using a base such as potassi um CagpRRad/A sy
sodi um hydri de "l i provi des 24. Reduction of the nitro noiety with
hydrogen and pal | adi um on carbon, tin chloride or other known nethod to

gi ve aniline 2~ and subsequent al kyl ation Wit h 10 then provides 7. Aniline
25 may be derivatized with a 10 suitable nitrogen protecting group) such as
t - but oxycar bony(€-8 t FTystallisasign 5 qro, ChrgmaipgRaphy)i o#pd, EW‘W@“@UH@%&@%t active
deprotection af i t ' A47 - £ )
~ 23 ~ N, X JIX RB@E‘ﬁkgﬁ ofiels hgﬁkei)[@%e“é%vgem%\eegg("ﬁé Fiehy reteoy TERGTES Bhe, 1)
w ~ t N, X R-0 Rsipgle epamioper ofthecompogndy timeiprentiont Chiral chodn@ography (using a

F1 uor o conpoundeiz) Sppbit b P ot Pt Seoho el ok BE oo sl

and/ or 8 by reagiixtiores\direduyf | uoraryl 5 26, as shown in Schene 7.

Di spl acement of the fluorine of 27 in the presence of a base such as sodi um
hydride with a nasked hydroxy, thiol) or amno group (HZR 0) where R o is a
sui t abl e protecting Fhowpnpounda qidfoamula® aiaycbesisbledt insthe foas oDM-salf @f laowed
by deprotection gives 28, which can then be alkylated with 10 to provide 7.
Conver si on of 2B A TCHIERESPIAGIE A 14 oRAHJHR OrgP gt aid by srrieRE il 1 b
NazS, 10 K~S, Ngoiti@kudhs@esetibkd abolBe fl uorine of 27 can al so be di spl aced
in a polar aprotic solvent with the propargylic derivative 29, where Z is

O S or NH in the presence of a base such as sodium hydride, to give 7
directly. 5

The invention is further directed to a process for making compounds of
structure B involving one or more reactions as follows:

1) alkylating a compound of formula I, or a salt or solvate thereof,

HO.__~

=X-"50H

10

into a compound of formula II
Re
"L
I SOsH
Rs I

2) reacting a compound of formula II above, or a salt or solvate thereof, with a
15  chlorinating agent such as thionyl chloride. chlorosulfonic acid, oxalyl chloride,
phosphorus pentachloride, or other halogenating agents such as fluorosulfonic acid or

thionyl bromide to a compound of formula II:



WD 001 44740 Schenme 7: F ~X ~ 1 26 d 2 4 JU N 2003 PCTI US00101980 0 15 ~ F
NXw-~2s R~0 A27 Re HZ R~ 29 ~) ~R~ Base 2) Deprotect 0 i5 ~ZH 7 ~~ ,
m/. X R ~p A 28 Conmpound 7) wherein Z is a nethylene group, is available via
30, as shown in Schenme 8. Benzylic brom nation of 30 with 2 4 JUN 2003
N—bronnsuccininid&ghn a chlorinated 5 hydrocarbon sol vent ppeyidesistpom de
31. This is Q¥4 by di spl acenent of the bromde with the appropriate
propynyl cuprate to provide sul fonam de 8. WO 001 44740 -23 Schene 8: H3C
>> | XJ 4 2) Rl 2 4 JUN 2003 PCT/ US00/01$80 O 15 ~ rH3 ii N, X R~0 A 30 0
5,, CH28r NNX ~"'""'"-'" R~0O"' A 31 8 Conpounds of the invention can al so be
prepared by nodifying substituents he.acetyl enic side chain at any
stage after sulfonylation or phos n of the 5 starting am no acid
derivatives 4 or 8. Functional group hal ogen, hydroxy, 10 ami no,

al dehyde) ester, ketone, etc. may be nanipula?%d by standard nethods to
formthe noieties defined by R -R$ oRg comdbunds 1. It is recognized by
those skilled in the art of organic synthesis that the successful use of

t hese nethods i s dependent upon the conpatibility of substituents on other
parts of the nph&eiligs nidrieCbionife, @higHps and/ or changes in the order of

steps described herein nay be required.
The resultant sulfonyl chloride, fluoride or bromide, may be further converted

5  into triazolide, imidazolide or benzothiazolide derivatives, where I is 1,2,4-triazolyl,
benzotriazolyl or imidazol-yl, by reacting the compound with 1,2,4-triazole,

imidazole or benzotriazole, respectively. R,, R, and R, are as defined above.

The invention is still further directed to a process for making compounds of
10  structure B involving one or more reactions as follows:

1) alkylating phenol, or a salt or solvate thereof. into a compound of formula IV:

v

15 2) reacung a compound of formula IV above, or a salt or solvate thereof with
chlorosulfonic acid to prepare a compound of formula I above.
Particularly preferred intermediates are compounds of formulae II and I,

with the proviso that R, is not hydrogen.

20 The invention compounds are prepared using conventional techniques known
to those skilled in the art of organic synthesis. The starting materials used in
preparing the compounds of the invention are known, made by known methods or are
commercially available. The following compounds (V-IX) which may be used in
preparing compounds of the invention are known and references are given herein

25  below. This list is included for illustrative purposes only and is not to be construed as
limiting in any way.



Sone of the nmethods available for the derivatization of conpounds of 15
structure 32 (equivalent to conpound 7 wherein R~Z is hydrogen) are shown
in Schene 9. Metallation of the termnal acetylene 32 foll owed by addition
of an al dehyde or al kyl halide, sulfonate or triflate providesufetlgyati ves
33 and 34. @g%,gj,g‘p of 32 with formal dehyde and an am ne preyrrdesoibde
Manni ch addition product 35. Cyanogen brom de addition to 35 gives the
propargylic brom de 36 which nay be di splf}ced with a variety of

nucl eophiles to give) for exanple, ethers, thioethers and am nes 37.

Pal | adi um catal yzed coupling re ctkons of 32 prov,i_,de?the aryl or heteroaryl
acetylenes 38. It is recogniz t hose skiMeed N-n( he art of organic 2
4 ,1 UN 20a3 WD 00/ 44740 -24C|3‘ 1S00/ 01980 s esrs that the successful
use of these nmethods is dependeé pon the co rtdet Y Oof substituents on
other parts of the nolecule. Pr ting groups and/or changes in the order
of steps described herein may required and R, RS, Rs,, R6, and R s are

al kyl) e.g. nethyl. 5 scheme 97 0 Re ~ | Z RR7Y M- 7R NX~ (I ~N-~1
R Raap R R~px |1 I AHOR ~ AR 34 33 R-R-CHO- R~-CH?l Re R5 , Z RRo R~
~~~R ~HIl, ~Nx~1 -~ao Nx |1 I HHRR O40 R O A H pooH~rs A ~ NR-.
32 ercNAXPd(1l) ul ~RB~AR-JZR-O0 ~ RFAN Re ~Z RR~- ABr Nx ~
| 1l ss R,op AA 38 Rg 0 RNG¢Z Rr R, ~ ~~I&_AZR3a 2 4 JII N 20D3
WO 00/ 44740 PCT/ US00/ 01980 - 25Bkox~in Scheng, 18i5 ¥R synthesis of an
exanpl e of the invention W¥TE| s pyridyl. I n\thrsyspecific exanple)
shown for illustrative purposeb onfy) the BOC met el am no- pyridine 39
i s synthesized from 3-an no- 25%- di net hoxypyri di ne vi
Vi il
Eto0
HzN—-}/s\/IO
X
Literature references for these materials are as follows:
Compound V:
5 a) Dolle, RE; Hoyer, DW; Schmidt, SJ; Ross, TM; Rinker, JM; Ator, MA

Eur. Pat. Appl. EP-628550.
b)Wermuth, C-G; Schlewer, G; Bourguignon, J-J:Maghioros, G; Bouchet. M-
Jet. al. J. Med. Chem (1989), 32, 528-537.
¢) Yutugi, S et. al.Chem. Pharm. Bull, (1971) 19, 2354-2364.
10 d) Dolle, RE; Hoyer, D; Rinker, JM; Ross, TM; Schmidt, SJ Biorg. Med.

Chem. Lett (1977) 7, 1003-1006.
Compound VI:

Camparini, A; Ponticelli, F; Tedeschi, P. J. Chem. Soc., Perkin Trans.1 (1982),
10, 2391-4.
15 Compound VII:
Muller, C.E.; Geis, U.; Grahner, B.; Lanzner, W.; Eger, K. J. Med. Chem. (1996),
39, 2482.
Compound VIII:
Muller, C.E.; Geis, U.; Grahner, B.; Lanzner, W.; Eger, K. J. Med. Chem. (1996),
20 39, 2482.



reaction with BOC anhydride. The ortho-am no ester) 40, is then constructed
via 5 netallation and subsequent carboxyl ation of 39. Renoval of the BCC
protecting group fromester 41 provides ortho am no-ester 42. EI aborati on
of 42 according to Schenes 1-9 then provides the conpounds of e JUN 2003

i nvention: Adq;',% L@lo pyr| dyl hydroxamates are avail abl e t hr opgugcoe1ssane
route. Schene NH: (gpC 2 nBuLi, TMEDA, Et20 ---y > MeO t~OVe . Me ~f~
~Ove CICO2Me, -78 C - f.l. 3g 40 OxMe O=Me \H p-TSA ~\ NHS M IT "Ove M
OVve 10 41 42 The following specific exanples illustrate the preparation of
representative conpounds. of this invention. The starting material s,

i nt er medi at es) \%‘g@%t s are either conmercially available or can be
readi |y prepareddmphéemipgvalapiedard literature 15 procedures by one skilled
in the art of organic synthesis. Exanple 1

3- (4- Met hoxy- benzenesul f onyl am no) -t hi ophene- 2- car boxyl i ¢ acid net hyl est er

To a solution of 5.0 :

di ssolved in 40 nL O?H%sﬁggglggéﬁe)m%ﬂgﬁggd@?gf;ﬁsgﬁﬁ%Ex?%ﬁ“g%:%ﬂ I%%Papyrl i ne
foll owed by 5. 5%y wderd)dthemyiojentilly-reastive ¥yheiopaitgsan thenwiolechleoisi oheskedher
reaction m xture irred.a rat ur e for, Sh and then shed
Tih BN HG  anaPiRle ok BReRk oS BIRE! BctoRs o e e 85 Vil B B e
and concent r at efkattiony 30 uiiis erld) ehdse skilled fgthe aaanaoe Praetmgl gréhpseBx v ésest
with ether and dried in vacuo to 2 ~JU 03 WO 00 44740 PC TNSO0I 01980

-26provi de 6. 89HICFBAECHRE EFRUPGRSIEtES) maY) b de. TePe dpreenstayC i sWalsec

328.2 (MrH7. Exepmieiive Broups in Organic S nthesis", 2" Edition, 1991, Wiley & Sons, New
4- (4- Met hoxy- benzenesur f ony! am no) - thi ophene- 3- car boxylic acid net hyl “ester

I n the sane l4ranXerk. aReagiyx sidgeehaim fmmnlélei 015 . ag0aP (aoldogtertmm yatgfials are

3- ami nod- car bongl gy - ARNSNOTRY ALAFILETchAE: R Wrhilathe3 R0 ¢4 o Barilurd N

desired sul fona Frown so ter trit
El ectrospray l\/amactﬁme(s BRByr2 1o Mieish skﬂll&dEnaninplem and depends on [he nature of the

S (4- I\/bthoxy bepzenesul f onyl am no ra ole4 lic a
othyl ester 1 n IREIGRa R naF Moead RV Tl eAppe et oSS BBl noi
of 115 met hyl Zstawnuycbffihecafdmeleiwwwymazmismupmqypﬁeﬂadlha?&mdﬁ@o‘}ﬁimeﬁs the
desired sulfonam de as a white solid after recrystal | ization from et hyl

acet at e/ Hexdhes. El e™0FDOFPAYNaVEE clakpfating aqmpounis. o thepRyGaypR canigming aryl,

3- (4- Met hoxy- beH&&Bﬂ%ﬂbFWE@ﬂh@ﬂhgéTH&E@Mhedmtﬂ%ﬁ@é‘co%nﬁé‘ﬁﬁ?&‘dﬁshﬁexﬂ%ﬁ'
met hyl ester In the same manner as described in Exanple 1, g (0

mol ) of 3-am nodanBngpay @empmﬁr@pmg,yaitehpbmﬁ@ltmtwm@mswmg o( Alm%mg@f

}vggs d g; LE eg 43 “ gﬁ?ﬁ‘l\ﬁ)?xt@?slﬁﬁnﬁeﬁﬁ‘ bh Sl rinds ALVeSheeh  dnitE@ tlof ' mW! dcherfds¥elein E

below.

20 Those skilled in the art will recognize that the nature and order of the
synthetic steps presented may be varied for the purpose of optimizing the formation
of the compounds of the invention.

" The hydroxamic acid compounds of the invention, 1, are prepared according
to Scheme 1 by converting a carboxylic acid, 2, into the corresponding acid chloride

25  or anhydride, or by reacting it with a suitable peptide coupling reagent, followed by
reaction with hydroxylamine to give 1, or with a protected hydroxylamine derivative
to give 3. Compounds 3, wherein R, is a t-butyl, benzyl, trialkylsilyl or other suitable
masking group may then be deprotected by known methods to provide the

hydroxamic acid 1.
30



25 Example 5

3-[ Benzyl - (4- met hoxy- benzenesul f onyl ) - am no) -t hi ophene- 2- car boxylic acid
met hyl ester To a solution of 2.0g (6.116 nmol) of the product o dlExa le 1
in 25 nL of 30 DMF was added 0.257g (6.422 nmmol) of b0% sodi umé¥ VNIl The
resul ting nmiwowoRsMms stirred for 30 min at room tenperat ur ECERFVHEN 0. 76
m. (6.422 mmol) of benzyl brom de was added. This reaction m xture was
stirred overnight at roamtenperature, pow-ed into water and then extracted
with ether. The conbi ned organics were washed with water and brine, dried
over MgSO4, filtesede fand concentrated in vacuo. The 35 residue was

chromat ographed on silica gel eluting with ethyl actate/hexanes ( 1:3) to

2 ~ JUN 2003 WD 00/ 44740 PGI/ US00/ 01980 -27 provide 1.62g (65% t he
desired product as white.ccrystal Cl Mass Spec: 418, ( Le 6 5
4-j Benzyl - (4- met hoxp- be | )=aminol-4hi ophefie- 3 ylic acid
met hyl ester In tphg avrer Jlas descri bed iR 1.50§&é4.587
mol ) of the product ExaaneRg provi ded 1.257g (6 f the ired
product as a brown o fter chromatography on silica gel gluting with
ethyl acetate/hexanes ( J]1:10). C ss 10 Spec: 418 (MtH). Exanple 7

5-[ Benzyl - (4- met hoxy- benzenesul f onyl m noj - x- met hyl - 1H pyy azol e- 4car boxyl
ic acid ethyl ester is In the same mannenas described in anple 5, 0.843g
(2.484 mmol) of the product of Exanple 3 proyided 0.924g (&% of the
desired product as a white solid after triturasion with ether. ClgMss
Spec: 430 (MrH). Exanple 8 20 Rs o

3-j Benzyl - (4- met hoxy- benzenesul f onyl ) - am no] - 4- net h
c acid nethyl ester In the same manner as descri BedNi
(4.64 mmol ) of the product of Exanple 4 provided 1. 64
desired product as a white solid after trituration wt
Spec: 432 (M+H). 25 Exanple 9

3- [ Benzyl - (4- met hoxy- benzenesul f onyi ) - am no] - t hi ophene2- carboxyljic acid To
a mxture of 1.494&boxglimacifp|2)may benpreparedae shesyn gy Sehgrae 3. fimigg)| agiy 30
in 15 nL of a : ; :Of s tion.
The reacti onnﬁl%%?g 4vvamgw%l'?tl1 E?‘_°elgfh§§}ldrg%dtl)ﬁs% glgn%g@act;@ro gﬁ%ﬁm%gﬁk\%@é& F ﬁJé]H

or gani cs wér e mayrhswafonylatedetphosmnsylaied by treastingrividh gpapoings cingvhiithediisv t h

10% HC and ext.ract W t. ef at e ' I | shed
w th water angﬁlgar%?eng,gvlﬁk itggoé'%ol\géb dﬁgsﬁ‘ﬁ,“%% glﬁﬁgcri g@@hﬁﬁ%gﬁgeﬁky gfmeé}ﬁ‘lgi ?1 é\ll\gcuo.
The resul ti ngmagsthehbe wikylatadi with & BandBa basd fuck tab grotaasivin fdatHoaate crtsodipmovi de

1.327 929 f the desired carboxylic_ acid as i.te.solid. .Cl Spec:
G0 (tein2 ) Bisgin Appie proi OIS SEET et Db bisg i nimicy (RS, SP
4- [ Benzyl - (4- gRidIRXYIBANGE MESE) {oopdohide 5l fBRdmi8d 70 TBRPEGCR D Ay laviladl d

10 through direct reaction of 5 with an N-substituted amino acid derivative, 8.

Ry .
e- - car boxyl i
anple 5) 2.00g
68% of "8 he
et1her. Cl Mass

Conversion of 7 into the carboxylic acid is performed by acid, base hydrolysis, or
other method consistent with the choice of protecting group R, and the presence of a

carbon-carbon triple bond.



5 In the sane manner as described in Exanple 9, 1.157g (2.775 mml) of the
product of Exanple 6 provided 0.94g (84% of the desired carboxylic acid as
a tan solid after trituration with ether. Electrospray Mass Spec: 404
(MrH) . Exanple 11 10 2 4 JUN 2003

5-[ Benzyl (%g@b/@f%y benzenesul f onyi ) - am no] - 1- et hyl - 1Hpyr@aatRofres@r boxyl
i< acid To a utron of 0.799g (1.862 mml) of the product of Exanple 7 in
20 nL of nethanol ITHF ( 1:1 ) was added 9.3 nL of 1 N sodi um hydroxide
solution and the resulting m xture was hddted to reflux for 18h. The

reacti on was the'r;n cooled to room 15 tenperature and the organics were
renoved in vac§"®M%E resul ti ng mxture was acidified with 10% HC and

‘extracted with ethyl acetate. The conbi Red organi cs were washed with water
concentrated in vacuo. The

and brine, dried over MgS04, filt
resulting residue was triturate h
(939 of the desiredycar
Spec: 402 20 ( Mriy,0"Kxs 5
3- [ Benzyl - (4- net hoxy
2-carboxylic acid 25
(2.622 nmmol ) of the q{oduct of Exanple 8 provided 1.16q9,(87% of the
desired carboxylic acid as a white solid after trituratijop wth ether.
El ectrospray Mass Spec: 416 (MH)-. Exanple 13 30 ®
5- Br onp- 4- ( 4- et hoxy- benzenesul f onyl am no) - t hi ophene3- car boxylic acid
met hyl ester To a solution of the product of Exanple 2 in 5.0 of acetic
acid-chloroform( 1:1 at roam tenperature was added O&Qiiﬁﬁz $682 nmol )
he
a

la
Rs

ﬁxylic acid &
2 12

of N-bronosuccininpde. |The reactiog was stirred forQ 18h\an Rai | ut ed

wth ether, vva?w wi t Fhat er _and 35 sat upat ed R ym-h &aronajfe sol ution,
dried over MyS £ red and concentrated in vacuhe tan sg id residue
was washed with et exanes ( 1:1 ) to provide 4/JUN 2003 WO 00/ 44740

PCT/ US00/ 01980 -29 0.504g (81 % of -the desired product ,as a tan solid.
El ectrospray Mass Spéc: 406.1 (M+H)+ Exanple 14 5 Jﬂ_p

f

4-[ Benzyl - (4- met hoxy- benzenesul f onyl ) - am no] - 5- br ono-t hijophene3- car boxyl i c
acid nethyl ester In the sane manner as described in Ex le 5, 0.424¢
(1.044 mmol) of the product of Exanple 13 gave 0.400g (77% of the desired
N-benzyl nethyl ester as a white solid. Electrospray Masd Spec: 496.1
(MtH) + to Exanple 15 i . )

4- [ Benzyl - (4- met hoMeshnss Af peeparatign pf SULPRYRSINE SEBRIS PoIE HhOBR M Scheme Bpoxy | i ¢
acid In the s Cll [ -, : mpl ) of
the 15 pr oducfmg%’ @El;ﬁg}ﬁn%?%éiﬂﬁgaggégé%g%%w%ﬁggx a{toﬁgnﬁggﬁdé%léiﬁgﬁl ic
acid as a Hhi mayshe alitylagd ewith ecstilengs Wls wheigek 1s # 8@table(Ikaifg govarsytle a4 6

4-[B | - (4- - i - ani nol -5- -t.hi
3 barbosyl o NERBATERGNECASIME! B Hinn D RO <X, AU SR AROR A e
product of Exawvgilablelelr knowa.compburafs, &MhewnnthyZbeSsynthesitedt by leidwnl methods bas

dded 0. 448 3. mol ) of 1inethylsilylacetyl . 0.022g (0.03 |
o Cbi (i1 1 pheRDRBLER RedbaArt AL Bt RGT (e B dessagvamed. i the )
copper (i )i odi derespbiiifi€ aflionPNcHlbridelUsrCoth@Ssuliofylaify eat secﬂ;yrn@lo&ﬂ hethéds, 6h and

t hen cooled to roomtenperature and diluted wth ether. The or%anl CS were
washed wi tth 5oHHES reastion Wih oxalpkchlorida gr piherysagent campagble wipubstituents Rer ed

and concent ra{l}?)ﬁ}?g R, ¥RHO acefyéhel ﬁg&ﬂ&tﬁze ,&eddisﬁﬁf?&evﬁdm%bécdﬁ‘vg@{dhiﬂd':di- 1

of 1 Mtetrab nium T lour1 de- THF Sol uti on was added an e reaction
was stirred atcatyem 1®hyemaion with compounds dhefolloivédibyeredwition of theedisulfids hed

\(I:MOLE eﬁ'([) r 2:[)/0e§ ﬂx?c? Itompiroovri]de %ta%gloggu% tlﬁ{oilsn(\ax)hic%r xin%)g b%vc%rnvé\{g Oiélllto Ell;yt Errl(?vgn and
methods. Alkylation of the phenol, thiophenol, aniline or protected aniline 14 with 10
15 to give 15, followed by reaction with chlorosulfonic acid provide sulfonic acids 16
which are readily converted into § with oxalyl chloride or similar reagents.

Thiophenols 17 are also precursors to § via protection of the thiol, alkylation of ZH,



vacuo. The residue was chromat ographed on silica eluting with ethyl

acet at e- hexanes (1:5) to provide 0.159g (61 %9 of the desired product as a
brown oil. Electrospray Mass Spec: 442.2 (M-H) + 2 4 JUN 20h3 WD 00/ 44740
PCT/ US00/ 01980 - 3U Exanple 17 ' 2 4 JUN 2003
4-[Benzyi - (4- met hoxy- benzenesul f onyl ) - am no] - 5- et hynyl -t hi o

3- car boxyl i CWQCQOU”FK the same manner as described in Exanpl é Q’%?rﬁl%o%mf%
(0.333 nmol) of the 5 product of Exanple 16 provided 0.075g (57% of the
desired product as a tan solid after chrolatography on silica eluting with
ethyl acetate-hexanes ( 1: | ). Electrospray Mass Spec: 428.1 (M+H) +

Exanpl e 18 10 where Z is O, N or S, and deprotection of the sulfur followed by oxidation to the

5- Brono- 4-[ ( 4- ﬁ@tho§¥€i€zenesutfonyt) pyri di n- 3-yl met hyl am no] t hi ophene- 3ca
rboxytic aci dSHEPHGRC'€3ter To a solution of 4.80 g ( 11.82 mml) of the
product of Exanple 13 dissolved in 5. .U nL of DM was added 2.04 g ( 12.41
nmol ) of 3- pi cohepe3chl ori de hydrochl ori de and 4.89 g (35. 46, nnDI) of

pot assi um carbonate. The reaction m xture 15 was then stirred at room
tenperature for 18h) diluted with yater and extragzed with ether. The
organics were tH& racted éﬁth HCl sol uti orr aqueous acid

| ayer was then basi ' soTutTon and tipe F?% gefed with
ether. The resultinggether |ayerqpwas dried over so un1su te, filtered
and concentrated in vacuo to provide 4.16g (71 % of° tHe desired product as
a tan solid. Electrospray Mass Spec: 20 498 (MtH). Exanple 19

5- Brono- 4- [ (4- net hoxy- benzenesul fonyi ) - pyri di n- 3- ylnethyl am no] t hi ophene- 3
-carboxylic acid of 0.40g (0.860 nmol]) of the product of
Exanple 18 in 9. 6%%%%2>‘§%F<§§t§$% 1:1 ) was added 0.d72g ( 1.72 mmol) of

| i t hi um hydr oxi de nonohydeat e. The reaction mx was hgated to reflux for
18h and then concentrated,in vacuo. The residue was washed with THF and
filtered. The filtrate ma# concentrated in vacuo to provide 0.388g ( 100%
of the desired product as'a white foam 30 El ectrospray Mass Spec: 483
(MrH) . Exanple 20 tart-Butyl N-(2,6-dinmethoxy-3-pyridyi)carbamate To a

suspensi on of 3- d = ofRg¢pyridine (1.5 9, ¢.87 mmwol) was 35
added di-tart-buR ar bo e 743 g, 15.7 mml). The solution was

heated at reflux flpr 36 hours) cqjoled to roomtenperature, and diluted with
wat er. The agqueousrg i UN 20Q¢43 WO 00l 44740 PCTNSO00/ 01980 -31sol ution
was extracted 3 tines mntﬂ ethyl acetate) the organic xtracts wer e

conbi ned, washed with brine, dried over MgSO' concenua ed in vacuo. The
resi due was purified by columm chromat ography u5|ngqhexane/ethyl acetate as

el uant (gradient 100%to 4/1) to provide 2.00g tert-butyl

N (2, 6-di met hox$H3 5 pyriSwg ) car banmat es'ésoyel I ow 0|I E@.{gcgapr ay Mass
Spec: 254.9 ( + Exa 21 tert-Bu

N- (4-carbonet h -2,6-di hoxy- 3- pyr I)carbanate he product of Exanple
20 (1 g) 3.93 1) was Hssolved in egher (35 nL) 10 ¥nd TMEDA ( 1.7 ni,
1.18 mml ) and cooled to -78 C 8 Hﬂthlun1(4 75 , 11.87 nmmol ) was

added dropmnse'ﬁnd the r&action mas al Powed to stigsofiof 15 mnutes at -78 C
before warming to -10 C for 2.5 hours?® The sol ution was cool ed back to 78 C
and nethyl chloroformate (0.6 nL, 7.8 mol) dissolved ig ether (4.5 nL) was
added dropwi se. The reaction was held at -78 C for 10 fut es and t hen

warnmed to 15 -10 Ce¢And allowed to stir for 1.9 houy lQre guenching with
ammoni um chl ori de 2Re, The redCtion mixture was &d 3X with ethyl

acetate. The organics were conbi ned) washed with brine ried over MgSO ,
concentrated in vaclUo. The residue was purified by coluhn chr omat ogr aphy
usi ng hexage / ethyl acetate as eluant (gradient 9/1 to 4/1) to provide
0.423 g (34 %9 of tert-butyl N (4-carbonethoxy-2,6 20

di met hoxy- 3- pyri dyT;lmhbwhawé coBtainingianalogyiof 8 MRYebe ruRngresy usag imjlarc

312.8 (M+H) + Eﬁﬁny Ro- 2, 6- di met hoxyi soni cotinate 25

p- Tol uene sul fonic agﬁgm y rabgé?%3582 g, 1.48 mmol) was dissolved in
toluene ( 11 nm.) and heated to reflux overnight with azeotropic renoval of
wat er (Dean-Stark trap). The next day) the reaction was cooled to room
tenperature and the product of Exanple 21, dissolved in toluene (4 nL), was

added. The reacti on was heated back to reflux for 0.5 hours. The reaction
was cooled to room



30 tenperature and poured into sodi um bi carbonate (sat) and extracted 3
tinmes with ether. The organics were conbi ned, washed with brine) dried over
MySO,, concentrated in vacuo. The residue was purified by colum
chromat ogr aphy usi ng hexane / ethyl acetate as eluant (gradi edts 30890830 911
) to provi dewg(.)%ﬁ‘ 8 (97% of nethyl 3-am no-2, 6-di met hoxyi s@tiingdaboives € as
a yell ow sol i'0" ctrospray Mass 35 Spec: 212.8 (M+H) + WO 00/ 44740 - 32
Exanmple 23 2 4 JUN 2~3 PCTJ(JS00/ 01980 Met hyl
3- (4- met hoxy- benzenesul f onyl am no) - 2, 6- di et hoxy. i soni cotinate To a
solution of the product of Example 22 (U.278 g) 1.31 mmol) in pyridine (2
m.) was added pS¥#P&fbxybenzenesul fonyl chloride (0.28 g, 1.38 nmol). The 5
reaction mxture,was stirred at roggutenperature overnight and was then
quenched with ?-sr@”le mxtyre acted 3 tines with ether. The
organi cs were conpi . washed wit hjl brNrEpadri ed over MgSO,, concentrated
in vacuo to provile 0.444 g (89% met h{tho
3- (4- net hoxy- benZ¥nesul f onyl am no) - 2, 6- di met hoxyi soni cotipate as a solid.
El ectrospray Mass Spec: 382.8 (MtH) + tlo Exanpl e 24 Met hyl
3-[ Benzyl - (4- et hoxy- benzenesul f onyl ) -fam no] - 2, 6 di met hoxly-i soni coti nate
The product of Exanple 23 (0.444qg) |.146 mol) was dissolwd in DV (4 15
m.) and cooled to 0O C. Benzyl brom de |(0.186 nL, 1.6 mol) foll %\ed by
re added
h) the

org nics were

sodi um hydride (56 ng) 1.39 mml, 60%]di spersion in_m n&sa .4
and the reaction was alloyed to warm tlo room tenperqtur¢ er
reaction was diluted with water and extracted 4XRae®
conbi ned, washed with brine) dried over MySO,, conc ated 1 n Racuo to
provide 0.545 g ( 100% of pure 20 nethyl 7

3- [ Benzyl - (4- net hoxy- benzenesul f onyl ) - am no] - 2, 6- di met hoxy-i soni coti nate as
an oil. Electrospray Mass Spec: 472.9 (MtH)+ Exanpl e 25

3-[ Benzyl - (4- met hoxy- benzenesui f onyl ) - am no] - 2, 6- di met hoxy-i soni cotinic
acid 25 The product of Exanple 24 was hydrol yzed to the correspondi ng
carboxylic acid using the procedure of Exanple 19 to provigle ZRs0
3-[ Benzyl - (4- net hoxybenzenesul f opyfz) -am no] - 2, 6- di net Kbxy- @oti ni c
aci d. El ectrosprB8spZ Spec; 459.0 H) + 30 Exgmpl 36
4- But - 2- ynyl oxy- ben sul fonic acid ¥o&m salt To a t ooR™®of 52.35g
(0.225 nol) of 4-hydroxybenzenesul f onat &%odi um sal t i L of isopropanol
and 235 nL of a 1.0N solution of sodi um hydroxi de was added 59.96g {0.45
nmol ) of 1-brono-2- bghyneetyln kids Whainngnayi alseirte wpgendeditager tsolf@fylationfar 15h

and then the isopropanol was remgved hy evaporation in vaguo. 4 JUN
2003 WD 00/ 447 Ahosphgrytatipn $5obs GIo%D af! s‘lﬁr‘tv?ﬁ\@e'\kﬁiSBB‘”Br‘Bcg‘%\eF‘ét %h@b‘? fhe
col l ected by fgég{i%@tg(cm}a WATHEd Mahd & SART HO aTonyABEd €6 Phospherythtdde Guiinn

- Ug

e
vacuo to give 009 of the butynyl ether as a white solid. .
compounds 20, where ZR,, is hydroxy ‘or protected hydroxy, thiol or amine, and, if

necessary, alkylated with R,J as in Scheme 2, to give 21. Removal of the R, masking
group to give 22 and subsequent alkylation of the resulting phenol, thiol or amine
with 10 provides 7. In the case where ZR,, is equal to OH, no deprotection step is

10 required to give 22.



Exanpl e 2T 5 4-But - 2-ynyl oxy-benzenesul fonyl chloride To a 0 sol ution of
43.8 nL (0.087 nmol) of 2M oxal yl chloride/dichloro nethane solution in 29
mL of dichloromethane was dropw se added 6.77 nL (0.087 nol) of 4N 2003
foll owed by 7.24 . 029 nol) of the product of Exanple 26. i on
m xture was ?ﬂorogé’((fgf or 10 mnutes at 0O then let warmto rooPH} esrrorg’girsg(% ure
1o and stirred for 2 days. The reaction was then poured into ice and
extracted with 150 nL of hexanes. The org@fcs were washed with water and
brine, dried over Na2S04~ filtered and concentrated in vacuo to provide
6.23g (88% of Schem&fifonyl chloride as a yellow solid; mp. 63-65C. El
Mass Spec: 243.9 (M) 15 Exampl e 28 But-2-ynyl oxy-benzene To a sol ution of
6.14g (0.023 nol) of trip Zﬁﬁ‘bsphi ne di ssolv [ BRaal. of benzene and
40 nL of THF was adddd %Xm (0.023 nol) Ppf 2- %@ﬁ-ol. After five
m nutes 2.00 (0.023 nol )" phen®fl , di ssol Rag \a=%0 of THF)‘méé_a.d.ded go
the 20 reaction Tol |l OWEed DYy 3. 69 1L (0.023 of di et hyl
azodi car boxyl ate. Th&Rsésulting reaction m e was stirred for 18h at
room tenperature and then concentrated i n vacuo.2fThe resi due was
chromat ographed on silica gel eluting with ethyl acetate/hexanes ( 1:10) to
provide 2.18g (70% of the butynyl ether as a cléar liquid. EIl Mass Spec:
146.0 MH 25 Exanple 29 4-But-2-ynyl oxy- bgg&gggs%l fonyl chloride To a
solution of 0.146g ( 1.0 nmol) of the product of [Exanple 28 in 0.3 nL of
di chl oronet hane in an acetone/ice bath under N, Was dropw se added a
solution of 30 0.073 nL ( 1.1 mmol) of chlorosulfggic acig in 0.3 nL of
h
s

),

di chl oronet hane. After the addition was conplste) ath was renoved
and the reaction was stirred afl0room t enper atlure 2 To the reaction
was then dropw se adddd 0.<+—%3—nt—¢ 1.3 M )=——=@ ~ , ~uN 2D3 S~VO 00I 44740
PCT/ US00/ 01980 -34 of oxalyl chloride, foll owg y U. 015 nL DMF. The
reaction was heated to reflex for 2h and then t™tuted wi th hexane and
poured into ice water. The organic | ayer was washgd with brine) dried over
sodi um sul fate, and concentrated in vacuo to provide 0.130ng (53% of the

desired product as j . . I I Vet .

3-(4-but - 2-ynyt oxy-?g‘lflélgﬁérgg{l?%??%hlﬁﬁ%s)éﬁg ﬁ ﬁg?tﬁgsﬁ%/@iagéiﬁ?‘%nol isrfgf'é‘efo a
sol ution of thsaapingdrot thefanbin@aqd de@vati¢es. 4 gnd/&. 8 Sulfiohylation @yphoshhoeyl{tidnni)
was added 4-but-:2-vynyl oxy-benzenesul f.gnyl chloride (0,8 3. ...The 10
et one it upich oY AR G RBR e Koy P ot R B St
quenched with paloeied blhakyTaudnwigh Rﬁﬁ(f@:ﬂ)r\ﬁﬁizeﬁ_ bade tsutie s pothdsiugit di€onatthst
organi cs were conbi ned, washed with brine, dried qver,

SO, d
concentrat ed i $PAiR Jydrigs @ PME prox1dis 29 cReBHeH §F %@Hgg%ﬂetgw%%ydgwn
eluting wth ejiyhaRaghfbeABSRNBScHEHRGr dtfer kndwh Shefhod) o levenflie 3B ahd159

of the butynyl oxybenzene sul fonan de as a 15 solid. Electrospray Mass Spec:
421.1 (MrH)©  Esubsgsiuenpaikypuianwith 10 then provides 7. Aniline 25 may be derivatized with a

3- (et hyl - (- byl RrY RV gaY pRERARE Sy S0 ks LAY cofintl BRH0O%¥ prior to

alkylation with 10 subsequent deprotection after the alkylation step.




i soni cotinate 20 The product of Exanple 30 (0.48g, 1.13 mmol) was di ssol ved
in DMF (5 nL) and cooled to 0 C. |odonethane (0.1 nmi, 1.58 mml) was added,
f.ol | oned by sodi um hydride (0.054g, 1.3S nmol, 60% di sper si onz’p Juinnggal
oil) and the reaction was allowed to warmto room tenper aturp%wﬁg@%?ﬁ h,
the reaction WEPYEF 1t ed with water and extracted 4 tines with ethy
acetate. The organics were conbi ned, washed 25 with brine) dried over
MySO,, concentrated in vacuo to provide 0:213g (48% of the N nethyl

sul fonam de as a white solid. Electrospray Mass Spec: 435.2 (MtH)' Exanple
32 Scheme 6: .
3- (Met hyl - (4- but - 2- ynyl oxy- benzer}‘ﬁgul fonyl ) -am nol- 2, 6-di met hoxy-i sonifcotin
ic 30 acid The product qf Exafiplje 31 (0.214Q), 0. 4%° NQas hydrol yzgd to
t he correspondi ng carboxyl ig T gausing the procedys: f Exanplg 19 tg
provi de 0.198g (109% of Rad0 ~—— g
3- (et hyl - (4- but - 2- ynyl ey benzenesul fonyl ) - aR + 2, 6-di met hoxyi soni dot i ni
c acid. Electrospray Mass Spec: 421.1 (MtH)' 3 24 4 JUN 2~3 WO 001 44740
PCTNS00101980 -35 Exanpl e 33
3-[ Met hyl - (4- but - 2- ynyl oxy- benzenesul f onyl ) - am no)J- N- hydr oxy- 2, 6- di netjhoxy

i soni cotinam de To a solution of (0.15g) O.8Bedutenl{) of the product frgm

Example 32 in 2 nL 5 of DW was added 0.39 nL (0.7%7 mml) of a 2M sol d4tion
of oxalyl chloride in dichloronethane and the resulting reaction mxtyre
was stirred at room tenser NlRgcor 2h. In a s&parg‘fe M, 0.77 mL (/5.6
nmmol ) of triethyl af ne ded tq_a 0 C m xture fx 49 (3.5 mmol) jof
hydr oxyl ami ne hR«®Octt=dr"de in 4 nmL of THFRaRd >0 'nL of water. After this
m xture had been st d for 15 mn at 0 C, thg§ d chloride solution was
added to it in one pertion and the resulting soMution was allowed to warm

to roomtenperature anggstirred for another 3h. Tl® di chl or onet hane wgs was
washed with brine, dried over MySQ,,- filtered anleoncentrat ed in vacyo.

Trituration of the resijdue with ether provided 0.108g (75% of the
hydroxanic acid as a wiite 15 powder. El ectrospr'ly] Mass Spec: 436.1 (N#H)'
Exanpl e 34

3-(4-But - 2-ynyl oxy- ben enedul ?°ony| ) - am no- 2, 6- di met hoxy-isonicotinic acid
20 The product of Exanple 30 (U.400g, 0.95 mol) whs hydrolyzed to th
correspondi ng carboxylic adP8U¥s ng the procedure of Exanple 19 to provide
0.338g ( 100% of .

3- (4- but - 2- ynyl oxy- Beatytanis derivaryes) 7 arf fer 2c@ssblagiit theyflnese romponrdsc2hei d.

El ect r ospray . ' ) X A . .
5 (- B2 yny Py BERarsdHorf bl ackbucieRRTGR afBlor by rpaction with Muorary
i soni coti naii dé&6;Taeshommdincichefne Fx &isplaserBent (B dharfjuorne 2 2drin|the prasendé eal ved

in DM (2 mb). . To this sol.ution. . 1N y Ok} (123
ng) 1.88 30 mn?la‘je,suib ﬁ'§/a? %@gﬁgﬁﬁfﬁgﬁgk%@w gﬁ%l M@g%grlpe Am ne
(0.3 mL, 2.1 mwitleje RAri6l alsujidbldipi@ediing oupd in @pydlir- draichgolvear buti asnDNEF,
hydr ochl ori de &113 m;h 0.59 nnol ) . e reaction m@t&lljre Wa‘g 8t|rred

overni ght and fPHAVedinydapEiedtion BlRH AR ¥ Gt then b5 _Xiﬁ?dc‘é(l 1 T‘P]Bfor"fqeﬂrafte
was then dil ut @hnWirkidn Gry B BTRIMBRNE is Mlr WARREMsdVbé RecoRipREhed Wi Mo, sIr i ed
over NarSO, filtered, concentrated in vacuo to provide an 35 orange oil.

The resi dudowai,EhNebldt agKa{I+a0ER Wiel flugaingdf 23| ¢aniadsp e displaeadyin apetant e
WD 001 44740 -3 . =~ S OdQRQs; r Qv . . t he
hydr oxam ¢ aci %pégélaw\xgﬁlt g'@é&%‘)yﬁgg& ros p‘rlgéiz%a‘?fr%%e‘g?o'g 5 (‘ %ﬁ%&l\}ﬁ%’ﬁ

Phar macol oQv 5 pidsencalof hibase suth ddwedimonipdridel g0 givet7hiirectiyvent i on, or their

phar maceutically acceptable salts) to inhibit matrix netall oproteinases or
TACE and, consequently, denobnsuate their effectiveness for ueating di seases
nodul ated by matrix netal |l oprotei nases or TACE is shown by the followng in
vitro assays. 10 Test Procedures for Measuring MWP-1. MW-9, and MWP-13

I nhi bition




These standard pharnacol ogi cal test procedures are based on the cl eavage of
a thiopeptide substrates such as

Ac- Pro-Leu- @ y(2-nercapt o-4-net hyl -pentanoyl)-Leu Gy-CEt by the 5j@i gy

net al | opr ot ei nases MVWP-1, MWP-13 (col | agenases) or MW 9 (gel atinase

whi ch resul t O 9#4T49e rel ease of a substrate product that reactHESoP4! 8
colorinmetrically with DINB (S, 5'-di thiobis(2-vitro-benzoic acid)). The
enzyne activity is neasured by the rate of2¢he col or increase. The

t hi opepti de substrate is made up fresh as a 20 mM stock in 100% DMSO and
the DINB is di $ehemeeld i n |1 U0% DMSO as a | 00 nmM stock and stored in the dark
at roomtenperature. Both the subsuate and DTNB are diluted together to |
mM wi th substrate buffer (E@#ZO HEPES pH 7.5Rs5 M Gad 2) before use.
The stock of enzyme i & dij 450 v

o@i th buffer ES) pH 7265, 5 nM

CaCl 2, 0.02%Brij) to the desired final Eyrsent yatt o The=tuffers ergyne,
vehicle or inhibitor) DTNB/ substrate ar¢ added in this order to a 96
wel | plate (total rea@on vol ume of 200 Ii aond the increase in color is
moni t or ed spectrophotoneuically for 5 minutes at 2205 nmon a 25 plate
reader and the increase in colg@r over time is plotted as a linear |ine.
Alternatively, a fluorescenf; tide substrate is used. In this test
procedure, the peptide substrgt€ conjains a fluorescent group and a

quenchi ng group. Upon cl eavagél o2s tfie subs albg by}jan MWP, the fluorescence
that is generated is quantita ?d n the fl vog.e8cehce plate reader. The
assay is run in HCBC assay buffer (SO 302HERES) [pH 7.0, 5 mM Ca+2, 0.02%
Brij. U5%Cysteine), with hurin reconbi nant MVWP-1, MW-9, or MW-13. The
substrate is dissolved in nmethanol and stored frozen in | nMaliquots. For
t he assay, substrate and enzynes are diluted in HCBC 2 4 ,lilIN 2()d3 WO
001 44740 -37 PCTI US00I 01980 buffer to the desiped cphc ati ons. Conpounds
are added to the 96 wel l7 pl ate coT?tai ni ng enzyie ang_t eaction is
started by the addition of substrate. The rBa@t)on i &read (excitation 340
nm em ssion 444 nm for 1 U mn. and the incr ' n fl uorescence over
tine is plotted as a linear line. 5 For either tke’thi opeptide or
fluorescent peptide test procedures, the slope of 2de |ine is calcul ated
and represents the reaction rate. The linearity of the reaction rate is
confirmed (r2>0.85). The nean (xsen) of the conuol rate is cal cul ated and
compared for stat| sbdfighund9RhikadNRG haRfled o, iWadlibtle LR 8llsodhGs
using Dunnett's nultiple conparison test.” Dose-response relationships can
be generated uSthemel® Benzylipbrmingies off 3with NehtbmaEsprinimideein wichloriased Cl

i b 41 on Ui Hgrgacigly ERenl GRVEREbfuse 32 iy BRALE b qrRBER O ™

I nhi bition ack mcroti celves a

sol uti on conposrentidef witldthie appropridiep{opymd lcuprate ce ptoviadei solfondnidé 81.) , 70pl, Tris
buffer, pH 7.4 containing t5 10% gl ycerol (final concentration 10 mV, and
10 EcL of test conmpound solution in DVMSO (final concentration |~ iM DVMSO
concentration <1 % and incubated for .10 mnutes at roomtenperature. The
reaction is initiated by addition of a fluorescent peptidyl substrate
(final concentration 100 uM to each well and then shaking on a shaker for
5 sec. 20 The reaction is read (excitation 340 nm em ssion 420 nnm) for 10
mn. and the increase in fluorescence over tine is plotted as a |inear

| ine. The slope of the line is calculated and represents the reaction rate.
The linearity of the reaction rate is confirmed (r2 >0.85). The nean (xsem
of the control rate is calculated and conpared for statistical significance
(p<0.05) 2s with drug-treated rates using Dunnett's nultiple conparison
test. Dose-response relationships can be generate using multiple doses of
drug and 1C50 values with 95% Cl are estimted using |inear regression.
Human Monocytic THP-1 Cell Differentiation Assay For Sol uble Proteins 30

| THP Sol ubl e Protein Assays Mtogenic stinulation of THP-1 cells cause
differentiation into macrophage like cells with concomtant secretion of
tumor necrosis factor (TNF-a.) and TNF receptor (TNF-R p75180 and TNF-R
p55160) and Interlettkin-8 (1L-8)) anong other proteins. In addition)
non-stinmulated THP-1 cells shed both the p75/80 and the



2 4 JUN 2003 WD 001 44740 -38 PCT/USO0/ A 980 p55160 receptors over tine.
The rel ease of nmenbrane bound TNF-a and possibly TNF-R p75/8() and TNF-R
p55/ 60, but not IL-8, is nediated by an enzynme called TNF-a co&v‘fem}'hnﬂ)p
enzynme or TACE. This assay can be used to denonstrate either a b Q)ry
or a stinul atwoyosempound effect on this TACE enzyne and anyPEEP¥08I8E 5
consequence of such a conpound. THP-1 cells (from ATCC) are a human
nonocytic cell |ine which were obtained frgmthe peripheral blood of a one
year old male with acute nonocytic | eukemi a. They can be grown in culture
and differenti agohemewt o0 macrophage like cells by stinulation with mtogens.
10 For the assay, THP-1 cells are seeded from an ATCC stock which was
previously grown and frag ack at 5 x 106/ nt9v CBre vial is seeded
into a T25flask with ¥ 6 nm{sllof RPM - | $40 vt hlgl it amax (G bco) nedia
contai ning 10 %fetal boviné serum R Opits/ M~ péni ci | l+-p—280—pg| ng
streptonycin, ahd 5 x~I0-S M Zmer capt o- etthangl (THP-1 nedia). Each vial of
cells are cultured foPRebout two weeks 1 Yorad o being used for an assay
and then are used for only 4 to 6 weeks to screen conpounds. Cells are
subcul tured on Mondays and Thursdays to a concentration of 1 x 105!nml. To
performan assay, the THP-1 cells are co-incubaged in a 24 well plate with
50 mM/well of a 24 ng/m stock of Lipopolysachayide (LPS) (Cal bi ochem Lot#
20 B13189) at 37Cin 5% C02 at a concentration pf 1.091 x 10 cells/m (1.1
m/well) for a total of 24 hours. At the sanme tfne, 50 m/well of drug)
vehicle or THP-1 nedia is plated in appropriate wells to give a final
volunme of 1.2 m/well. Standard and test conpounds are dissolved in DMSO at
a concentration of 36 mM and diluted fromhere tR» t/gw:fplp{mpri ate

concentrations in THP-1 nmedia and added to (¢ he \q&zll dt 25 the beginning of
the incubation period to give-H-+rat—eonggptratign¥“of~100 M 30 mM 10 nM
r

3mM 1 mM 300 nM and 100 nM Cell exposuye td DVMSO was limted to 0.1 %
final concentration. Positive control wells i ncluded in the experinent
whi ch had mitogen added but no drug. Vehicle cogjrol wells were included as
well, which were identical to the positive control wells, except that 30

DMSO was added to gjve fin C raf i f. 0. o tiv ont r ol
wel I's were incl udedtP'r‘%P?aLH‘SS 8@%@??%?%&\%% %&Jg&ﬁg r%é)ge%gtﬁ?emg%?ﬁ %S%sﬁtgﬁ%tﬁ or
drug added to tohehecazbiyknic Ciephain dsamyastageafier silfomytiof or plidsghorylafidrestt then
basal (non-stinul ated). shedding'. of th eceptors by replacing the LPS with
S0 el | 3 of e A HBEG erBRLY St BF & EMOB honpe e srctmciba Mepon " 5o¢
C02 and at 37Camidd, eldeiydElQMES keond2td. Rz n iPul A6 byrbtiiekd mefhold B FbEn

cul ture supernatant, (TCSX) is renmoved for use in an 2 4 JU N 20D3, WO

00/ 44740 PCT/ Ussoneisdrsgelingg by =Ry of comapoungs i 19 rrgosmized by tosg ekilptigghe i on,
700 mi I well of toanik SyHRE 8 Arus@BAIhESH BethBds ki .thd NF- R
p5/ 60 and | L-8%§I§Sgﬁ{nel n agigiﬂ?}@gﬁf& gdtésstheusm hour seti rﬁegjg?pﬁlt]%%gg%ﬁttﬂ%
cell's for eachcompatibifisnof spbgsiipendy en etben pacts @f theymplesile Jialefting grousEod/or

Etl/well of THP: di d S Lnt o ube. Two ntube of a
0.5 mg/m 319 ocl%h%.ﬁgg%gg% Ogﬁleﬁr# Igtgtgil déggr{bgﬁfk%@o%%h?%g@ﬁ%nnhei mcat. #
1348b39) is added. Fhee ingd ascthods svaiiable far Bee t denivElizakiom oo ncdnepotiads ber
FLOW cytonetry machin nd the ampunt of t aken up. by each ce]l is
measured in t h&"HiYf %%’eéq%@‘é‘}‘eﬁquWWE%)f&%QFV’ 3%1 th r?ﬁ“?:é‘FFprS}bW'bé‘H
menbranes (deagchRémély Melalleddh bolge tPmitlal addiflener3aeftilontd by VAIdaRN! 6 A

cal cul ated by 10 the nunber of cells not _stained with Pl, divided by the

total number ofldebydesr alkylihalides spfanate orwriflase pigivides gerjvatiyiessd3and 34 Beaston or
the drug treat I i ahi 14 ] ed for
the vehtol a5t SLASqPUPRIRG, GO BRPLTAh. foRals B bl Bt ot el )
to determ ne t @yatiqeen beontidecidditipn torIhgives the gropargylicsbropédec3whizhanagebé r om

control" value is an indicator of drug.toxicity. is The quanti.ty of soluble
TI VF- oc, TNF- Rdb“’?‘éf‘\’é‘o“g‘ha"ﬂfﬁgl o B%Cg?‘%’g“%‘d’ giye.gof ﬁxar‘ﬁ*Pge' o fnipgioers apd )

cel | cultures amimesbdRi maadivht bardpreaeeqipling Yreastiink adr 82 BirbBAs the aiyIRED
Systens, by extrapolation froma standard curve generated with kit

st andar ds. ~The haigreaed 2gstylenss| 38. tlhag recogpigsd byBosepsidfleds it theqwrt mf oganic
nmeasured by the FLOWcytonetry machi ne and vi sual i zed by histograns using
commercially 20 avail able Cytologic software for each treatnent group
including all controls. Biological variability in the magnitude of the
response of THP-1 cell cultures requires that experinents be conpared on
the basis of percent change from "vehicle positive control"” for each drug
concentration. Percent change in each soluble protein evaluated fromthe
"vehicle positive control"™ was cal cul ated for each conpound 2s
concentration with the follow ng formula: % Change = og/m (conpound! - p



WO 00/ 44740 -40 PCT/ US00/ 01980 % Change = p~/m (conpound neg control) -
pg/ M (veh nee control X 100 pg/m (veh neg control) 1C, o values for each
conmpound are cal cul ated by non-linear regression analysis 5 usigng Jun 2003
custom zed software utilizing the JUW statistical package. For the cell
viability stUMD&447¢he viabilities (Pl exclusion) of pooled EGHUSRUE0 e | s
were determ ned and the results expressed as % change from "vehicle
positive control”. The viability val ues ca?&ul ated for the conpound treated
groups were to conpared to the viability value calculated for the "vehicle

posi tive contr ghthésis laiiae Sicoesstub @secefithese nevligls iy eupemdent updn'theGorhgdtdility Thi s
val ue "percent change fromcontrol" is an indicator of dl’l,‘l_'% toxicity

Change = %1 i véf é@spg}lel“ééﬁﬁﬁl‘iﬁﬂz}m‘l the motpcyls. Brojectpg BappSAnd{Aschangss B’o‘h? rol)
Ref erences: B, ] a | Rb

Mechani sns i nvc??(?/égggr gpstdr?gcrbﬂrcg@gﬁ? %{3}8%%;%3@%%%@ %’ﬁgqi %’ %‘fglhfg&‘r‘gm %%clr osis
factor (TNF) receptetnd to sol uble 20 receptor forns. Lynphoki ne Cytokine
Res. 13:203.211, 1994. Gatanaga, T., Hwang) C. ) Gatanaga, M, Cappuccini,

F., Yamanot 8) Renarfllgl G anger, G The regul ati on of TNF TRNA synt hesi s
menbr ane expression, and rel ease by PMA- and LPS-stinul ated human rmno'cytr C

THP-1 cells in vitro. Cel I ular | mRgn. 138:1-10. 1991. 25 Tsuchh a, S,
Yamabe, M) Yamaguglb Y @ Im, Y.) Konno, T.,

Est abl i shnent and chgrac of a human ac tl c Ukem a cell
line (THP-1). | nR«PJ ) =cahcer. @11 176, 198Q0 le above jin
virro matrix netall of maseHb Bition, TACE3 Anlbltlon and THH

st andard phar macol ogi t%st procefures are give

00/ 44" 740 -41 Table 1 O BN ~-NC S~ 1 ~ OV CHI ONHO—IZ4JUGZOD3

PCT/ US00/ 01980 Fxnnple b R MVP1 MVP9 MVP 3 TACE THpb 33 Me -t0, 000 607 478
tt 3t 35 H - .. 44 5cr-r% | Cso (nM b)Y % Inhibition @311M Based on it he

st andard phar macol oglfeﬁ tgst procedupes Ref8gri bed above) the conmpounds of
this invention are useful in the tredatnent of disorders such as arthrijtis,
10 tunor netastasis, tissue ulceration) abnormal wound heali ng, eri odont al
di sease, graft rejection, insuli R resi stance, bone di seFass

i nfection. The corrpound§5 nvent on are al 36 us e%?tl ng or

i nhi bi ting pat hol o cal ﬁ%} ti at et i o finases [such
as at heroscler og erditic pl aem?safsor rra4?| eductr on of corfonary
t hr onbosi s from t he osclerotHc pl aqfr upt ure, |s) WNReadifegli at ed
ost eopeni as, i nfl a ry di seases of the central nervous syst em skin

rheumatoid arthritis) septic arthriti s) corneal ul cerati onl, mtiot ei nuri a,
aneurysmal aoruc disease, degenerative cartilage |loss folljowi ng traumgtic
joint injury, denyeli n ’ngksdl seases of the nervous systen) cirrhosis jof

agi ng, angi ogenesi s, fpnor netastasis, tunor grow h, osteajrt hritis,

the liver, 20 glonerul &; di sease of the ki dney) prerrature rupture flet al
menbr anes) i nfammtory ewel di sease, age rel ated maul arl n or
di abetic retinopathy, proliferative vitreoretinopathy
prematurity) ocular inflammation) keratoconus, SjR)ﬁ@G S ndro qpi a,
ocul ar tunors, ocul ar angr ogeneir Rkneovascul ari zati o @ corneal gr af

rejection. 25 Corrpo T ention may be admi ered neat W th
a

—+

a pharnaceuti cal car- i er INE ent in need thereof. Th@&6phar rraceutl cal
carrier may be sB |qU|d Applicable solid carriers can include one

or nore substances may al sd¥act as flavoring agents,| | ubricants,
sol ubilizers) suspend o gents, fillers, glidants, 30 condpression aics,
bi nders or tabl et-disint&grati ng agents or an encapsul ati ng mat er i aI
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W O 00144740 -42 2 4 JUN 2003 PCTI US09/ 01980 In powders) the carrier is a
finely divided solid which is in adm xture with the finely divi ded active
ingredient. In tablets. the active ingredient is mxed with a c

having the necessary conpression properties in suitable proport 3%1;
conpacted' in tWO WHAYR and size desired. The powders and tabl §F é ably
contain up to 99%of 5 the active ingredient. Suitable solid carrl ers

i ncl ude, for exanple) cal ci um phosphate, mat}ﬁem um stearate) talc, sugars,

| act ose, dextrin, starch, gelatin, cellulose, nethyl cellulose, sodi um

car boxymet hyl cel | ul oSimwipol Sohemg|10yis ﬂmlsb'nluhn'és of avexagipld ofghwawemnmndteircin

Cuspens ong) omufat B B byrigBaE ket otes Pl SRR Clbrriet P B g

this invention cmzebeddmﬁﬁolpyﬂatnes9$y§ymﬂm@te@u froma3- i orRE-QimtditoRk pPridine via
acceptable liquid carrier such as water, an organic solvent, a mxture of

both or phar nace@ﬁ?l&ill W},‘ha}éggp%“am@eol'rhé q;thofaaqmo A8 | 40q ¢ dhea opstaicted ayia
contain ot her5b htaRhdonP BRd IRsEstiehC BirbakididonV 65 36 U{iéht@vaf%%’é bblef)ﬁnecung
enul sifiers) buffers, preservatives, sweeteners) avoring agent

suspendi ng agentgoun&mhﬁ&kreﬁl n@vagemtbo auomcacstf)r 42, §d;ab9ratuyn mégalaact(mdmg o

o al and par ant QT R L8 Bpovie; 42 EmBOOIR R toloih il g

addi tives as abowelroxangues arehbvaiiblis ehroheghi thrasanveereitepr ef er abl e sodi um

car boxymet hyl cel | ul ose solution), al cohol s (i ncludi ng nonohydric al cohols
and pol yhydric al)%ghol S glycols) and their derivatives) and oils
(e.qg., 20 fracti ofat®q Boconut oil and araehis oil). For parenteral

adm ni stration the carrler can al so be an 0|Iy ste such as ethyl oleate

and i sopropyl nyrist Steri | qU| dc used 'r@u@‘%ﬁéd/\ 8, di qU| d
form conpositions f rent er nistr t| qU|

conposi tions whi ed~a eve | e sol uti.one or us ¥nsi ons carP'%Mﬂtﬁqu zed by)
for exanple) int rarrusggtl ar, intraperitoneal o#0subcutaneous 25 injection.
Sterile solutions can also be adm nistered intravenously. O al

adm ni stration may be either_ | |qU| d or solid conposition form The
conpounds of this invention ﬁ'ayHbe adm nistered rectally §%Mthe formof a
conventional suppository. Bos athkgnaistyation Sl}{y i ntranas QJNH,

i ntrabronchi al inhalation flati on,_fﬁn.e_;orrpound this invention
may be fornmul at ed i nt omaa”™ 39 @0Us or partially aqgyge gel yt i on) which
can then be utilized in the Lorm of an aerosol. The conpo ds of this

i nvention malf al so be admi nfltered transdernal | y through %L‘ﬂe use of a

transdermal patch containing the active conmpound and a carrier that is
inert to the active cBifptieding gpepidis- QXS‘SPPt?stIB“St“H@ R pRePazatign &f reResepaliys er y
of the agent forco%tb%hﬂag&fmttstﬁmt]bpnm@tﬁntn@enm;@ﬂy lﬁtmmewﬁdtrbfge%'a&
The carrier may 35 take any nunber of forns such as creans and oi nt nments)
pastes, gels, arfithecednusprgtallyaypilable orparbe raadiby Prgperedfalloming sanderg liwrature

Vi scous quu' I Ay 5 rear @ 740 -43 2 4 JUN 2003
PCTNS00/ 01980 ei rﬂer{qeﬁsﬁ)9 dn?sl n W‘Z’t‘g‘?&éw ters)q{814 gl%l type. Pastes
conprised of absorptive powders dispersed in petroleumor hydrophilic
petrol eum contai ning the active ingredi egt maﬁ: 1aI so be suitable. A variety
of occlusive devices may be used to rel edd e active ingredient into the
bl ood stream sucB-@sMathoxy: hporenestifonylaminoathiophene2i cagbexybic acid eretiyl ester
containing the activerg '39§cﬁﬁ’¢tcﬁ1”6f ‘Sﬂobg @03 th‘l?LHf ﬁa{ﬁﬁ{ofz @ir%on?eﬁhcﬁg fRphéne

containing the actiyve ing are vvnlnthe

literature. #he HEolgd lf‘o‘r“bg‘lué’gcfhloﬁ"ff’% ‘Yarse%@ﬁé%t ew]-g?é?ﬁgcmf’ ) cOfRyriding
suffering a MVP folloWéChy defTgn0©62 mrﬂ)tdf p-methaxybdnzereswionybcitioride] Yhelesaeion ned
oy the attend ng, Bys vl W e Fifurk YOS 2 tﬂaﬁldrh%edt\b?h SRUEET 4o Of

the dysfunct t.
Treat nent vi || GYHER lteyo’ﬁﬂé“tcﬁﬁ'tj/ it aﬁ%‘wéﬁﬁf%aﬁ@ﬁ gk cqmaledin

opti mum dose of ago.CInEREIMhg cHel eAbied SolidWeaoSRgEWItS etherCin@ dsiedlinvatid ot he
optimum effect under the circunstances is reached. Precise dosages for

oral, parenteral, nasal, or intrabronchial adm nistration wll be
deternined by the adninistering physi ci an based on experience with the

i ndi vi dual 15 subject treated and standard nedical principles. Preferably

t he pharnmaceutical conposition is in unit dosage form e.g., as tablets or
capsules. In such form the conposition is sub-divided in unit dose

contai ning appropriate quantities of the active ingredient; the unit dosage
form can be packaged conpositions, for exanple packed powders, vials,
anpoul es, prefilled 20 syringes or sachets containing |iquids. The unit
dosage forntcan be for exanple a capsule or tablet |tself, or it can be

- . o Y o o S "




1. Hydroxam c acids of the formula: ~HOH B where the C(=0) NHOH noi ety and
the -NR5- noiety are bonded to adjacent carbons of group A, wherein Ais
5-6 nmenbered heteroaryl having 1 to 3 heteroatons sel ected fr

and O Xis SOz or -P(ORoO; Yis aryl or 5-10 nenbered m%(zﬁn?;r%g[‘;@cllc
heteroaryl WRA¥Y4rom 1 to three heteroatons selected fro and
O with the proviso that X and Z may not be bonded to adjacent atonms of Y;
Zis O NH, CH2 or S; R5 is hydrogen or -@bkyl of 1-6 carbon atons; R6 and
R~ are each, independently, hydrogen, al kyl of 1-6 carbon atons, -

Rs i s hydroge Kk fi6da n a
al kynyl of 2- %;g; gﬁggt(%ér?sﬁOgﬁ%)gggl“%eFgﬁgﬁ‘ong{-\lgécgiregg{r?pgygrrNg& $ tsﬁﬁl 5%@;0 10
I

menber ed hete having 1 to 3 heteroatons selected fromN, NR9 S and

0, or 5 to 9 menmbered heterocycloal kyl having 1 or 2 heteroatons selected

fromN, NR9, S and O R9 is hydrogen, gghyl é” IkyI of 1-6 carbon atons or
[

cycl oal kyl of 3-6 carbon atons; and R0 of 1-6 carbon atons,
cycl oal kyl 5 of 4( %W%rhwwlf«ammme)-tmw@sérwbowwea%meﬂm@a&erca| ly

accept abl e sal t t hmmeﬁame Ta]érer dsues&ﬂﬁgnﬂéxmls lga.s Pbg amzwn@ptof grua;hhw-
nmono-, di- or,tri e a et er oar [
di - substl tut%&arbgwa %Y%‘oglfeﬂel éf % gbgyg‘?l? l&? “ger % '§ doel ng

optional ly nomfoomnpbla} & biosvni sqhdechter sratuajat@gbm teurent@e@msngiyshﬂamsmt from
hal ogen, al kysa@$ (Miafry.carbon atons, al kenyl of 2-6 carbon atons, al kynyl of
26 carbon_atoms, cycl ocal kyl of 3- 6 carbon atons, -OR, -CN, -COR2,

perfl uor o& Kyl of 1-4 carbon atons, -O perfl uoroal kyl of 1-4 carbon atons,
- CONRzR3, -S(O nR2 - OPQ( ORzZ) OR3, -PO(mar)nﬁB;B: OC( O) NRZR3, - C(O) NRZORS3,

- COORZ, - 503H, 5. ARG R 33, N,
N(RZ) SCzR3, - N%I&gmm%”&;;iibg&&i@i’"“°gsi m@io‘? WF?%EN;!( %““ﬁz‘ﬁ@%ﬁ

NRz C{ =NR3) N( C=ORz) R3, - SO2NHCOR4, - BSter - tetrazol -5-yl, - SOzNHON,

- SOZS?CG\IRZ]IC?{S phelmyihe samphhinner ahetbsmbed yh BaxtmpRt & 2.09E I(oehkyh?]l) Ydfer-ei n
-NRZR3 may. f o n e

oxzoli d i, B PGS Chehen By BEANS Grovib s o), APORE Beilly
and R3 are ea OHNﬁtﬂép@nﬂe‘fﬁlPﬁySOIFﬁ/ t@fgéﬂ?fyséﬁlllkiﬁpoﬂ)fffoln etedr srskte{Hexanes.

cycl oal kyl of ERe@ospaaylMiks 8 QJMOZJM-FM napht hyl , heteroaryl or
het er ocycl oal kyl ; R ~ is al kyl of 6 car bon atoms, al kenyl of 2-6 carbon

atons, al kynyl of 2-6 carbon atoms cl oal k of 3-6 carbon atons;
per fl uoroal kyl of 1-4 carbon atons, p ample apht hyl, heteroaryl or

het er ocycbeal kys. (4-m&y1t&nﬁbﬁe§ﬂ?ony%@no) 4-methyl-thiophene-2-carboxylic acid
methyl ester
In the same manner as described in Example 1, 4.14g (0.024 mol) of 3-amino-
4-methyl-2-carbomethoxy thiophene provided 4.89g (47%) of the desired
sulfonamide as a white solid after trituration with ether. EI Mass Spec 340.9 (M),
25
Example 5
3-[Benzyl-(4-methoxy-benzenesulfonyl)-amino]-thiophene-2-carboxylic acid
methyl ester
To a solution of 2.0g (6.116 mmol) of the product of Example 1 in 25 mL of
30 DMF was added 0.257g (6.422 mmol) of 60% sodium hydride. The resulting mixture
was stirred for 30 min at room temperature and then 0.76 mL (6.422 mmol) of benzyl
bromide was added. This reaction mixture was stirred overnight at room temperature,
poured into water and then extracted with ether. The combined organics were washed
with water and brine, dried over MgSOQy4, filtered and concentrated in vacuo. The

35  residue was chromatographed on silica gel eluting with ethyl actate/hexanes (1:3) to



sai d heterocycl oal kyl group being optionally nono- or di -substituted by

al kyl of 1-6 carbon atons, cycloal kyl of 3-6 carbon atons, phenyl,

napht hyl , heteroaryl and heterocycl oal kyl . 2 4 ~u~ Zoo3 -46 24 Ax@pound
of structure B according to Claim1l wherein the ring atomof_A which is

adj acent’” t he WaOH#T4%t om carrying the -NRs- group but not tHEWYFBOIE0
carrying the - CONHOH group is carbon and has a substituent other than
hydrogen. 3. A conpound according to dai2¥1 or 2 wherein Y is a phenyl
ring substituted at the 1- and 4-positions by X and Z, respectively. 4. A

conpound accor girmdé Q,ﬁ%&%? oP?,hegeéfré’Hspr%dv%cg a% »V\kﬂ?er Pn‘yE‘ta% tF W% SpRe: és A

conpound according to any one o al s erern I'S "OXygen.
conmpound accor d %o any one of Claims 1 to 5 wherein R6 and R~ are
hydrogen. 7. A conmpound according to any one of Clains 1 to 6 wherein R8 is
-CHZOH or nethyl. 8. A conpound accor diEq‘g tp?egll aim1l which is

(3-[ et hyl - (4-but - 2-ynyl oxybenzenesul f onyTn- am ng} - N- hydr oxy- 2, 6- di net hoxy- i
soni cot i namiSde. 9-[Benzybtpmetaoxychenrenesitifonyl)-@minal-thiophene-3-earboxylic acid

3- (4- But - 2-ynyl oxybenzenesul f onyl am nomefNyhesteroxy- 2, 6- di met hoxy-i soni coti na

m de. 10. A process.far preparing a.conpqund. of fo l.a | | ch rises
one of the follown .%%‘@d@ﬂ%gasad?%’%gdﬂ %Ppieo%fnf‘gg \Sﬁggs "%&?EPW Q NX
Y (I ARS8 (V) praiugt giENMGDI prenidedi 12328 (66%) ofhe desiredyroftyct s anto¥n aile as
defined above afgr rbfatbfaphyPbn §1i6CRE Ny SRk bl hdé@até/ﬂ&raﬁékf(d:l‘(‘f).t(';l Mass

hydr oxyl am ne to Iﬁgrﬁ@ glgrrespondl ng conpound of formula B; or’b
deprotecti n’g? aS(PS%f} 8- formula VI: RORs /Z 6R7 R30OHN N~X Y AJ Ra
(vl) wherein R5, R6, R~, R3, A, X Y and Z are as defined above, and R30 is
a protecting group, to give a corrpoundﬁ%mfpgr-,rrul a B, c) resolving a m xture

(e.g racemate) of optically active isonmers of a conpound of fornula B to
i sol ate one enant PUReRzYh(4-meshoxyrheppsnesulioprh)-amipal-1ymethdelBEpyrazoled-her

carboxylic acid ethyl ester
15 In the same manner as described in Example 5, 0.843g (2.484 mmol) of the
product 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
20  3-[Benzyl-(4-methoxy-benzenesulfonyl)-amino}-4-methyl-thiophene-2-carboxylic
' acid methyl ester
In the same manner as described in Example 5, 2.00g (4.64 mmol) 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).
25
Example 9
3-[Benzyl-(4-methoxy-benzenesulfonyl)-amino]-thiophene-
2-carboxylic acid
To a mixture of 1.494g (3.583 mmol) of the product of Example 5 dissolved
30 in 15 mL of methanol and 15 mL of THF was added 15 mL of 1IN NaOH solution.
The reaction mixture was stirred at room temperature for 36h and the organics were
removed in vacuo. The resulting mixture was acidified with 10% HCI and extracted
with ethyl acetate. The combined organics were washed with water and brine, dried
over MgS0y4, filtered and concentrated in vacuo. The resulting residue was triturated
35  with ether and filtered to provide 1.327g (92%) of the desired carboxylic acid as a
white solid. CI Mass Spec: 404 (M+H).



enanti omer or diastereoners; or d) acidifying a basic conpound of fornula B
with a pharmaceutically acceptable acid to give a pharnmaceutically
acceptable salt. 11. A conpound of the fornmula: Rs R ~\~~ 'S B P3IYR3009

wherein R6 and R~ are each, independently, hydrogen, alkyl of n
atoms, -CN, -‘gﬁ%‘”ﬁ‘ ~ JUN 2003 -48 and R$ is al kyl of 1-6 CPacEr og&gltb%borrs,

al kenyl of 2-6 carbon atons, al kynyl of 2 6 _carbon atons, cycloal kyl of 3-6
carbon atons, phenyl, naphthyl, 5 to 10 mekber ed het eroaryl having from1
to 3 heteoatons selected fromN, NR9, Oor S) or Sto 9 nenbered

het er ocycl oal kyl having 1 or 2 heteroatons selected fromN, NR9, O or S

12. A conmpound of the formula Rs R S~~§?|Hgllle 1Wnerei n R6 and R7 are each,

i ndependent |y, hydrogen, alkyl of 1-6 carbon atons, -CN, -CCH, R$ is al kyl
of 1-6 carbon atons, abKBepiyl-t4-nretoxyabenzenesubionyl)-aminelythiorthepe-6 car bon
atoms, cycloal kyl of 3-6 carbon atons3.ce¥Rylic adiaphthyl, S to 10 nenbered

heteroaryl having from 1l to 3 heterqata selected fr N, , Qor, S or
5 to 9 menbéred heti? Eil gt ﬁ%g?ﬁ‘fﬁgﬁd& ﬁmﬂéf’e?r 635@%2-?59@8%%0&*?% N,
NR9, O or S; aiptodiici sf Example GeprovidedhD9dg (84dof mee, dedir@] darboiydiz abidl as a tan
benzotri azol yl ofq idd =Wl UsRc@ TR L g to any one
of clains 1 to sgﬁc} %@rﬁ@&ﬁtgﬁgﬂé\ﬁ%. o?c a(f)sr?zac?‘i: cane%rﬁégf%(r&c(%\iﬁ)bi ting

pat hol ogi cal changes nedi ated by TNF-a converting enzyme (TACE) in a
manmal . 14. Use according to Cl aim 13 vsameple 1the condition treated is

rheumatoid grthritis, 12 Wely) nexe b &R ever,
I nsulin resllgst ance, sggp?ﬁiyéﬁ%rﬁe?ﬁé:%g%@?ﬁve ﬁgé'l)t"‘%gﬁ ureettl%{?ﬂﬁ anmat ory
di sease of the central nervous sy®PyEsole-dicapbaxyliepgidponwel di sease or HN

i nfecti ond ] 2 47 Uﬁoagﬁ&mﬂ 09%795;; (wa@mhrm)cﬁulhé p@ﬁg&@l@@ﬁh 1 91in COMP/ | s: lng
Rccept abl e oal o fripay THERL D FlRoREbIRE ot N Rlol iyt %Etﬁ{nﬂéﬁfﬂfekii AF
. AF. Ah™ . Ay . Af Iresulting mnixnEd wagtieard3o a¢fiuxafor ASIn TheAgactiph Wys then cooled to room
15  temperature and the organics were removed in vacuo. The resulting mixture was
acidified with 10% HCI and extracted with ethyl acetate. The combined organics
were washed with water and brine, dried over MgSO4, filtered and concentrated in
vacuo. The resulting residue was triturated with ether and filtered to provide 0.697g
(93%) of the desired carboxylic acid as a white solid. Electrospray Mass Spec: 402
20 (M+H).

Example 12
3-[Benzyl-(4-methoxy-benzenesulfonyl)-amino}-4-methyi-thiophene-
2-carboxylic acid
25 In the same manner as described in Example 11, 1.366g (2.622 mmol) 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)-.

Example 13
30 5-Bromo-4-(4-methoxy-benzenesulfonylamino)-thiophene-
3-carboxylic acid methyl ester
: To a solution of the product of Example 2 in 5.0 mL of acetic acid-chloroform (1:1)
at room temperature was added 0.299g (1.682 mmol) of N-bromosuccinimide. The
reaction was stirred for 18h and then diluted with ether, washed with water and
35 saturated sodium bicarbonate solution, dried over MgSO4, filtered and concentrated

in vacuo. The tan solid residuve was washed with ether-hexanes (1:1) to provide
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washed with brire, dried over MgSO,, concentrated in vacuo. The residue was
purified by column chromatography using hexane/ethyl acetate as eluant (gradient
100% to 4/1) to provide 2.00g (100%) of tert-butyl N-(2,6-dimethoxy-3-

pyridyl)carbamate a yellow oil. Electrospray Mass Spec: 254.9 (M+H)+

(5}

Example 21

tert-Butyl N-(4-carbomethoxy-2,6-dimethoxy-3-pyridyl)carbamate
The product of Example 20 (1 g, 3.93 mmol) was dissolved in ether (35 mL)
10 and TMEDA (1.7 mL, 1.18 mmol) and cooled to -78 °C. n-Butyllithium (4.75 mL,
11.87 mmol) was added dropwise and the reaction was allowed to stir for 15 minutes
at -78 °C before warming to -10 °C for 2.5 hours. The solution was cooled back to -
78 °C and methyl chloroformate (0.6 mL, 7.8 mmol) dissolved in ether (4.5 mL) was
added dropwise. The reaction was held at -78 °C for 10 minutes and then warmed to
15 -10 °C and allowed to stir for 1.5 hours before quenching with ammonium chloride
(sat). The reaction mixture was extracted 3X with ethyl acetate. The organics were
combined, washed with brine, dried over MgSO,, concentrated in vacuo. The residue
was purified by column chromatography using hexane / ethyl acetate as eluant
(gradient 9/1 to 4/1) to provide 0.423 g (34 %) of tert-butyl N-(4-carbomethoxy-2,6-
20  dimethoxy-3-pyridyl)carbamate as a white solid. Electrospray Mass Spec: 312.8

(M+H)+
Example 22
Methyl 3-amino-2,6-dimethoxyisonicotinate
25 p-Toluene sulfonic acid hydrate (0.282 g, 1.48 mmol) was dissolved in

toluene (11 mL) and heated to reflux overnight with azeotropic removal of water
(Dean-Stark trap). The next day, the reaction was cooled to room temperature and
the product of Example 21, dissolved in toluene (4 mL), was added. The reaction
was heated back to reflux for 0.5 hours. The reaction was cooled to room
30 temperéture and poured into sodium bicarbonate (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 acetate as eluant (gradient 100% to 9/1) to provide 0.278 g (97%) of
methyl 3-amino-2,6-dimethoxyisonicotinate as a yellow solid. Electrospray Mass
35  Spec: 212.8 M+H)+
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ethyl 3-(4-methoxy-benzenesulfonylamino)-2,6-dimethoxy-isonicotinate

To a solution of the product of Example 22 (0.278 g, 1.31 mmol) in pyridine
(2 mL) was added p-methoxybenzenesulfonyl chloride (0.28 g, 1.38 mmol). The
5  reaction mixture was stirred at room temperature overnight and was then quenched
with water. The mixture was extracted 3 times with ether. The organics were
combined, washed with brine, dried over MgSO,, concentrated in vacuo to provide
0.444 g (89%) of methyl 3-(4-methoxy-benzenesulfonylamino)-2,6-dimethoxy-
isonicotinate as a solid. Electrospray Mass Spec: 382.8 (M+H)+
10
Example 24
Methyl 3-[Benzyl-(4-methoxy-benzenesulfonyl)-amino]-2,6-
dimethoxy-isonicotinate
The product of Example 23 (0.444g, 1.16 mmol) was dissolved in DMF (4
15 mL) and cooled to 0 °C. Benzyl bromide (0.186 mL, 1.6 mmol) followed by sodium
hydride (56 mg, 1.39 mmol, 60% dispersion in mineral oil) were added and the
reaction was allowed t0o warm to room temperature. After 1 h, the reaction was
diluted with water and extracted 4X ether. The organics were combined, washed with
brine, dried over MgSO,, concentrated in vacuo to provide 0.545 g (100%) of pure
20 methyl 3-[Benzyl-(4-methoxy-benzenesulfonyl)-amino}-2,6-dimethoxy-isonicotinate
as an oil. Electrospray Mass Spec: 472.9 (M+H)+

Example 25
3-[Benzyl-(4-methoxy-benzenesulfonyl)-amino]-2,6-dimethoxy-isonicotinic acid
25 The product of Example 24 was hydrolyzed to the corresponding carboxylic
acid using the procedure of Example 19 to provide 3-[Benzyl-(4-methoxy-
benzenesulfonyl)-amino]-2,6-dimethoxy-isonicotinic acid. Electrospray Mass Spec:
459.0 (M+H)+

30 Example 26
4-But-2-ynyloxy-benzenesulfonic acid sodium salt
To a solution of 52.35g (0.225 mol) of 4-hydroxybenzenesulfonate sodium
sait in 1L of isopropanol and 225 mL of a 1.0N solution of sodium hydroxide was
added 59.96g (0.45 mol) of 1-bromo-2-butyne. The resulting mixture was heated to

35  70° for 15h and then the isopropanol was removed by evaporation in vacuo. The
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1 methane solution in 29 mL of dichloromethane was dropwise added 6.77 mL (0.087

mol) of DMF followed by 7.24g (0.029 mol) of the product of Example 26. The

reaction mixture was stirred for 10 minutes at 0° then let warm to room temperature

10  and stirred for 2 days. The reaction was then poured into ice and extracted with 150
mL of hexanes. The organics were washed with water and brine, dried over Na2S0O4,

filtered and concentrated in vacuo to provide 6.23g (88%) of the suifonyl chloride as
a yellow solid; m.p. 63-65°C. EI Mass Spec: 243.9 (M").

15 Example 28
But-2-ynyloxy-benzene
To a solution of 6.14g (0.023 mol) of triphenylphosphine dissolved in 100 mL
of benzene and 40 mL of THF was added 1.75 mL (0.023 mol) of 2-butyn-1-ol. After
five minutes 2.00 (0.023 mol) phenol, dissolved in 10 mL of THF, was added to the
20  reaction followed by 3.69 mL (0.023 mol) of diethyl azodicarboxylate. The resulting
reaction mixture was stirred for 18h at room temperature and then concentrated in
vacuo. The residue was chromatographed on silica gel eluting with ethyl
acetate/hexanes (1:10) to provide 2.18g (70%) of the butynyl ether as a clear liquid.
EI Mass Spec: 146.0 MH®
25
Example 29
4-But-2-ynyloxy-benzenesulfonyl chloride
To a solution of 0.146g (1.0 mmol) of the product of Example 28 in 0.3 mL
of dichloromethanein an acetone/ice bath under N. was dropwise added a solution of
30 0.073 mL (1.1 mmol) of chlorosulfonic acid in 0.3 mL of dichloromethane. After the
addition was complete, the ice bath was removed and the reaction was stirred at room

temperature for 2h. To the reaction was then dropwise added 0.113 mL (1.3 mmol)
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of oxalyl chloride, followed by 0.015 mL DMF. The reaction was heated to reflux for
2h and then diluted with hexane and poured into ice water. The organic layer was
washed with brine, dried over sodium sulfate, and concentrated in vacuo to provide

0.130mg (53%) of the desired product as a light brown solid.

Example 30

Methyl 3-(4-but-2-ynyloxy-benzenesulfonylamino)-2,6-dimethoxy-isonicotinate

To a solution of the product of Example 22 (0.7g, 3.3 mmol) in pyridine (6
mL) was added 4-but-2-ynyloxy-benzenesulfonyl chloride (0.8g, 3.3 mmol). The
reaction mixture was stirred at room temperature overnight and was then quenched
with water. The mixture was extracted 3 times with ether. The organics were
combined. washed with brine, dried over MgSO, and concentrated in vacuo. The
residue was chromatographed on silica gel eluting with ethyl acetate/hexanes
(gradient 1:1 to 7:3) to provide 1.15g of the butynyloxybenzene sulfonamide as a
solid. Electrospray Mass Spec: 421.1 (M+H)*

Example 31
Methyl 3-[Methyl-(4-but-2-ynyloxy-benzenesulfonyl)-amino}-2,6-dimethoxy-
isonicotinate

The product of Example 30 (0.48g, 1.13 mmol) was dissolved in DMF (5 mL)
and cooled to 0 °C. Iodomethane (0.1 mL, 1.58 mmol) was added, followed by
sodium hydride (0.054g, 1.35 mmol, 60% dispersion in mineral oil) and the reaction
was allowed to warm to room temperature. After 1 h, the reaction was diluted with
water and extracted 4 times with ethyl acetate. The organics were combined, washed
with brine, dried over MgSO,, concentrated in vacuo to provide 0.23g (48%) of the
N-methy! sulfonamide as a white solid. Electrospray Mass Spec: 435.2 (M+H)"

Example 32
3-{Methyl-(4-but-2-ynyloxy-benzenesuifonyi)-amino}-2,6-dimethoxy-isonicotinic
acid

The product of Example 31 (0.214g, 0.49 mmol) was hydrolyzed to the
corresponding carboxylic acid using the procedure of Example 19 to provide 0.198¢g
(100%) of 3-[methyl-(4-but-2-ynyloxy-benzenesulfonyl)-amino]-2,6-dimethoxy-
isonicotinic acid. Electrospray Mass Spec: 421.1 (M+H)"
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101 610%& () - €' &fiGlsn /48RAEHPRQY in one portion and the resulting solution was allowed to
warm to room temperature and stirred for another 3h. The dichloromethane was was
washed with brine, dried over MgSO,, filtered and concentrated in vacuo. Trituration
of the residue with ether provided 0.108g (75%) of the hydroxamic acid as a white

15  powder. Electrospray Mass Spec: 436.1 (M+H)"

Example 34
3-(4-But-2-ynyloxy-benzenesulfonyl)-amino-2,6-dimethoxy-isonicotinic
acid
20 The product of Example 30 (0.400g, 0.95 mmol) was hydrolyzed to the
corresponding carboxylic acid using the procedure of Example 19 to provide 0.338¢
(100%) of 3-(4-but-2-ynyloxy-benzenesulfonyl)-amino-2,6-dimethoxy-isonicotinic
acid. Electrospray Mass Spec: 407.2 (M+H)"

25 Example 35
3-(4-But-2-ynyloxy-benzenesulfonylamino)-N-hydroxy-2,6-dimethoxy-
isonicotinamide
The product of Example 34 (86 mg, 0.21 mmol) was dissolved in DMF (2
mL). To this solution was added hydroxylamine hydrochloride (123 mg, 1.88
30  mmol), l-hydroxybenzotriazole (68 mg, 0.5 mmol), triethylamine (0.3 mL, 2.1
mmol), and 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (113 mg,
0.59 mmol). The reaction mixture was stirred overnight and then filtered to remove
the white precipitate. The filtrate was then diluted with dichloromethane, and washed
with water, brine, dried over Na,SO,, filiered, concentrated in vacuo to provide an
35  orange oil. The residue was chromatographed on silica gel eluting with ethyl acetate
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Pharmacology
5 The ability of the compounds of the invention, or their pharmaceutically

acceptable salts, to inhibit matrix metalloproteinases or TACE and, consequently,
demonstrate their effectiveness for wreating diseases modulated by matrix
metalloproteinases or TACE is shown by the following in vitro assays.

10 Test Procedures for Measuring MMP-1, MMP-9. and MMP-13 Inhibition

These standard pharmacological test procedures are based on the cleavage of a
thiopeptide substrates such as Ac-Pro-Leu-Gly(2-mercapto-4-methyl-pentanoyl)-Leu-
Gly-OEt by the matrix metalloproteinases MMP-1, MMP-13 (collagenases) or MMP-
9 (gelatinase), which results' in the release of a substrate product that reacts

15  colorimetrically with DTNB (5,5'-dithiobis(2-nitro-benzoic acid)). The enzyme
activity is measured by the rate of the color increase. The thiopeptide substrate is
made up fresh as a 20 mM stock in 100% DMSO and the DTNB is dissolved in 100%
DMSO as a 100 mM stock and stored in the dark at room temperature. Both the
substrate and DTNB are diluted together to | mM with substrate buffer (50 mM

20 HEPES pH 7.5, 5 mM CaClp) before use. The stock of enzyme is diluted with
buffer (S0 mM HEPES, pH 7.5, 5 mM CaClp, 0.02% Brij) to the desired final
concentration. The buffer, enzyme, vehicle or inhibitor, and DTNB/substrate are
added in this order to a 96 well plate (total reaction volume of 200 ul) and the
increase in color is monitored spectrophotometrically for 5 minutes at 405 nm on a

25  plate reader and the increase in color over time is plotted as a linear line.

Alternatively, a fluorescent peptide substrate is used. In this test procedure,
the peptide substrate contains a fluorescent group and a quenching group. Upon
cleavage of the substrate by an MMP, the fluorescence that is generated is quantitated

on the fluorescence plate reader. The assay is run in HCBC assay buffer (50mM

30 HEPES, pH 7.0, 5 mM Ca*2, 0.02% Brij, 0.5% Cysteine), with human recombinant
MMP-1, MMP-9, or MMP-13. The substrate is dissolved in methanol and stored

frozen in 1 mM aliquots. For the assay, substrate and enzymes are diluted in HCBC
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fluorescence over time is plotted as a linear line.
5 For either the thiopeptide or fluorescent peptide test procedures, the slope of

the line is calculated and represents the reaction rate. The linearity of the reaction

rate is confirmed (r2>0.85). The mean (xxsem) of the control rate is calculated and
compared for statistical significance (p<0.05) with drug-treated rates using Dunnett's
multiple comparison test. Dose-response relationships can be generated using

10 multiple doses of drug and IC5( values with 95% CI are estimated using linear
regression.

Test Procedure for Measuring TACE Inhibition
Using 96-well black microtiter plates, each well receives a solution composed
of 10 uL TACE (final concentration 1pg/mL), 70uL Tris buffer, pH 7.4 containing

15 10% glycerol (final concentration 10 mM), and 10 pL of test compound solution in
DMSO (final concentration 1uM, DMSO concentration <1%) and incubated for 10
minutes at room temperature. The reaction is initiated by addition of a fluorescent
peptidy! substrate (final concentration 100 uM) to each well and then shaking on a
shaker for 5 sec.

20 The reaction is read (excitation 340 nm, emission 420 nm) for 10 min. and the
increase in fluorescence over time is plotted as a linear line. The slope of the line is
calculated and represents the reaction rate.

The linearity of the reaction rate is confirmed (r2 >0.85). The mean (x:sem)
of the control rate is calculated and compared for statistical significance (p<0.05)

25  with drug-treated rates using Dunnett's muitiple comparison test. Dose-response
relationships can be generate using multiple doses of drug and IC50 values with 95%

CI are estimated using linear regression.

Human Monocytic THP-1 Cell Differentiation Assay For Soluble Proteins
30 (THP Soluble Protein Assay)

Mitogenic stimulation of THP-1 cells cause differentiation into macrophage
like cells with concomitant secretion of tumor necrosis factor (TNF-oo) and TNF
receptor (TNF-R p75/80 and TNF-R p55/60) and Interleukin-8 (IL-8), among other
proteins. In addition, non-stimulated THP-1 cells shed both the p75/80 and the
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TNF-a converling enzyme or TACE. This assay can be used to demonstrate either an
inhibitory or a stimulatory compound effect on this TACE enzyme and any cytotoxic
5  consequence of such a compound.

THP-1 cells (from ATCC) are a human monocytic cell line which were
obtained from the peripheral blood of a one year old male with acute monocytic
leukemia. They can be grown in culture and differentiated into macrophage like cells
by stimulation with mitogens.

10 For the assay, THP-1 cells are seeded from an ATCC stock which was
previously grown and frozen back at 5 x 106/ml/vial. One vial is seeded into a T25-
flask with 16 mls of RPMI-1640 with glutamax (Gibco) media containing 10 % fetal
bovine serum, 100 units/m} penicillin, 100 pg/ml streptomycin, and 5 x 10° M 2-
mercapto-ethanol (THP-1 media). Each vial of cells are cultured for about two weeks

15 prior to being used for an assay and then are used for only 4 to 6 weeks to screen
compounds. Cells are subcultured on Mondays and Thursdays to a concentration of 1
x 105/ml.

To perform an assay, the THP-1 cells are co-incubated in a 24 well plate with
50 ml/well of a 24 mg/ml stock of Lipopolysacharide (LPS) (Calbiochem Lot#

20 B13189) at 37°C in 5% CO, at a concentration of 1.091 x 10° cells/mi (1.1 ml/well)
for a total of 24 hours. At the same time, 50 mlU/well of drug, vehicle or THP-1
media is plated in appropriate wells to give a final volume of 1.2 mV/well. Standard
and test compounds are dissolved in DMSO at a concentration of 36 mM and diluted
from here to the appropriate concentrations in THP-1 media and added to the wells at

25  the beginning of the incubation period to give final concentrations of 100 mM, 30
mM, 10 mM, 3 mM, 1 mM, 300 nM, and 100 nM. Cell exposure to DMSO was
limited to 0.1 % final concentration. Positive control wells were included in the
experiment which had mitogen added but no drug. Vehicle control wells were
included as well, which were identical to the positive control wells, except that

30 DMSO was added to give a final concentration of 0.083%. Negative control wells
were included in the experiment which had vehicle but no mitogen or drug added to
the cells. Compounds can be evaluated for their effect on basal (non-stimulated)
shedding of the receptors by replacing the LPS with 50 ml/well of THP-1 media.
Plates are placed into an incubator set at 5% CO2 and at 37°C. Afier 4 hours of

35 incubation, 300 ml/well of tissue culture supernatant (TCS) is removed for use in an
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& 109%&' () - : EKl 3£ eblectdd' B! Rsuspension in 500 ul/well of THP-1 media and transferred into a
5 FACS wbe. Two ml/tube of a 0.5 mg/mi stock of propidium iodide (PI) (Boerhinger
Mannheim cat. # 1348639) is added. The samples are run on a Becton Dickinson
FaxCaliber FLOW cytometry machine and the amount of dye taken up by each cell is
measured in the high red wavelength (FL3). Only cells with compromised
membranes (dead or dying) can take up PI. The percent of live cells is calculated by
10  the number of cells not stained with PI, divided by the total number of cells in the
sample. The viability values calculated for the drug treated groups were compared to
the viability value calculated for the vehicle treated mitogen stimulated group
("vehicle positive control”) to determine the "percent change from control”. This
"percent change from control” value is an indicator of drug toxicity.
15 The quantity of soluble TNF-a, TNF-R p75/80 and TNF-R p55/60 and IL-8
in the TCS of the THP-1 cell cultures are obtained with commercially available
ELISAs from R&D Systems, by extrapolation from a standard curve generated with
kit standards. The number of cells that either take up or exclude PI are measured by
the FLOW cytometry machine and visualized by histograms using commercially
20 available Cytologic software for each treatment group including all controls.
Biological variability in the magnitude of the response of THP-1 cell cultures

requires that experiments be compared on the basis of percent change from "vehicle

positive control” for each drug concentration. Percent change in each soluble protein

evaluated from the "vehicle positive control" was calculated for each compound
25  concentration with the following formula:

% Change = pg/ml (compound) - pg/ml (veh pos control) x 100

pg/ml (veh pos control) - pg/ml (veh neg control)

30 For the soluble protein (TNF-o,, p75/80, p55/60, IL-8) studies under
stimulated conditions, the mean pg/ml of duplicate wells were determined and the
results expressed as percent change from “vehicle positive control”. For the soluble
protein (p75/80 and p55/60 receptors) studies under non-stimulated conditions, the
mean pg/ml of duplicate wells were determined and the results expressed as percent

35  change from "vehicle positive control” utilizing the following formula:
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IC,, values for each compound are calculated by non-linear regression analysis
5  using customized software utilizing the JUMP statistical package.

For the cell viability studies, the viabilities (PI exclusion) of pooled duplicate
wells were determined and the results expressed as % change from "vehicle positive
control". The viability values caiculated for the compound treated groups were

10 compared to the viability value calculated for the "vehicle positive control” to
determine "percent change from control” as below. This value "percent change from
control” is an indicator of drug toxicity.

% Change = % _live cells (compound) -1 X 100

15 % live cells (veh pos control)

References:
Bjornberg, F., Lantz, M., Olsson, 1., and Gullberg, U. Mechanisms involved in the
processing of the p55 and the p75 tumor necrosis factor (TNF) receptors to soluble
20  receptor forms. Lymphokine Cytokine Res. 13:203-211, 1994,
Gatanaga, T., Hwang, C., Gatanaga, M., Cappuccini, F., Yamamoto, R., and Granger,
G. The regulation of TNF mRNA synthesis, membrane expression, and release by
PMA- and LPS-stimulated human monocytic THP-1 cells in vitro. Cellular Immun.
138:1-10, 1991.
25  Tsuchiya, S., Yamabe, M., Yamagughi, Y., Kobayashi, Y., Konno, T., and Tada, K.
Establishment and characterization of a human acute monocytic leukemia cell line
(THP-1). Int. J. Cancer. 26:1711-176, 1980.

Results of the above in vitro matrix metalloproteinase inhibition, TACE
30 inhibition. and THP standard pharmacological test procedures are given in Table 1.
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Based on the standard pharmacological test procedures described above, the
compounds of this invention are useful in the treatment of disorders such as arthritis,

10  tumor metastasis, tissue ulceration, abnormal wound healing, periodontal disease,
graft rejection, insulin resistance, bone disease and HIV infection.

The compounds of this invention are also useful in treating or inhibiting
pathological changes mediated by matrix metalloproteinases such as atherosclerosis,
atherosclerotic plaque formation, reduction of coronary thrombosis from

15  atherosclerotic plaque rupture, restenosis, MMP-mediated osteopenias, inflammatory
diseases of the central nervous system, skin aging, angiogenesis, tumor metastasis,
tumor growth. osteoarthritis, rheumatoid arthritis, septic arthritis, corneal ulceration,
proteinuria, aneurysmal aortic disease, degenerative cartilage loss following traumatic
joint injury, demyelinating diseases of the nervous system, cirrhosis of the liver,

20 glomerular disease of the kidney, premature rupture of fetal membranes, infammatory
bowel disease, age related macular degeneration, diabetic retinopathy, proliferative
vitreoretinopathy, retinopathy of prematurity, ocular inflammation, keratoconus,
Sjogren’s syndrome, myopia, ocular tumors, ocular angiogenesis/neovascularization
and corneal graft rejection.

25 Compounds of this invention may be administered neat or with a
pharmaceutical carrier to a patient in need thereof. The pharmaceuucal 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,

30  compression aids, binders or tablet-disintegrating agents or an encapsulating material.
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quuxd carriers may be used in preparing solutions, suspensions, emulsions,
syrups and elixirs. The active ingredient of this invention can be dissolved or
suspended in a pharmaceutically acceptable liquid carrier such as water, an organic
solvent, a mixture of both or pharmaceutically acceptable oils or fat. The liquid
carrier can contain other suitable pharmaceutical additives such a solubilizers,
emulsifiers, buffers, preservatives, sweeteners, flavoring agents, suspending agents,
thickening agents, colors, viscosity regulators, stabilizers or osmo-regulators.
Suitable examples of liquid carriers for oral and parenteral administration include
water (particularly containing additives as above, e.g., cellulose derivatives,
preferable sodium carboxymethyl cellulose solution), alcohols (including monohydric
alcohols and polyhydric alcohols, e.g., glycols) and their derivatives, and oils (e.g.,
fractionated coconut oil and arachis oil). For parenteral administration the carrier can
also be an oily ester such as ethyl oleate and isopropyl myristate. Sterile liquid
carriers are used in sterile liquid form compositions for parenteral administration.

Liquid pharmaceutical compositions which are sterile solutions or suspensions
can be utilized by, for example, intramuscular, intraperitoneal or subcutaneous
injection.  Sterile solutions can also be administered intravenously. Oral
administration may be either liquid or solid composition form.

The compounds of this invention may be administered rectally in the form of
a conventional suppository. For administration by intranasal or intrabronchial
inhalation or insufflation, the compounds of this invention may be formulated into an
aqueous or partially aqueous solution, which can then be utilized in the form of an
aerosol. The compounds of this invention may also be administered transdermally
through the use of a transdermal patch containing the active compound and a carrier
that is inert to the active compound, is non-toxic to the skin, and allows delivery of
the agent for systemic absorption into the blood stream via the skin. The carrier may
take any number of forms such as creams and ointments, pastes, gels, and occlusive
devices. The creams and ointments may be viscous liquid or semi-solid emuisions of
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ingredient into the blood stream such as a semipermeable membrane covering a
reservoir containing the active ingredient with or without a carrier, or a matrix
containing the active ingredient. Other occlusive devices are known in the literature.
The dosage to be used in the treatment of a specific patient suffering a MMP
or TACE dependent condition must be subjectively determined by the attending
physician. The variables involved include the severity of the dysfunction, and the
10 size, age, and response pattern of the patient. Treatment will generally be initiated
with small dosages less than the optimum dose of the compound. Thereafter the
dosage is increased until the optimum effect under the circumstances is reached.
Precise dosages for oral, parenteral, nasal, or intrabronchial administration will be

W

determined by the administering physician based on experience with the individual
15  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

20  syringes or sachets containing liquids. 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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where the C(=O)NHOH moiety and the -NR;- moiety are bonded to adjacent carbons
of group A; wherein
A is 5-6 membered heteroaryl having 1 to 3 heteroatoms selected from N,
NRy, S and O;
X is SO; or -P(O)Ro;
Y is aryl or 5-10 membered mono- or bi-cyclic heteroaryl having from 1 to
three heteroatoms selected from N, NRy, S and O, with the proviso that
X and Z may not be bonded to adjacent atoms of Y;
Z is O, NH, CH; or S;

Rs is hydrogen or alkyl of 1-6 carbon atoms;
R¢and Ry are each, independently, hydrogen, alkyl of 1-6 carbon atoms, -CN, -

CCH;

Rgis hydrogen, alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon atoms,
alkynyl of 2-6 carbon atoms, cycloalkyl of 3-6 carbon atoms, aryl, 5 to
10 membered heteroaryl having 1 to 3 heteroatoms selected from N,
NRy, S and O, or 5 to 9 membered heterocycloalkyl having 1 or 2

heteroatoms selected from N, NRy, S and O;

Ry is hydrogen, aryl, alkyl of 1-6 carbon atoms or cycloalky! of 3-6 carbon

atoms;

and R)g1s alkyl of 1-6 carbon atoms, cycloalkyl of 3-6 carbon atoms, aryl, or

heteroaryl; or a pharmaceutically acceptable salt thereof
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910%Z& ()-L10%& () - YlO‘VZ&'at(o)n-s’O/@%dh) - -S(O)n%#}-/(\)%B%th)a)ﬁ}(, -PO(OR)Rs, -
OC(O)NR3;R;, -C(O)NR,OR;, -COOR;, -SO3;H, -NR;R;, -
N[(CH2);]:NR;, -NR2CORj3, -NR,COORj;, -SO;NRjRj3, -NO;, -
N(R3)SO;R3, -NR;CONR3R;, -NR,;C(=NR3)NR;3R;,
-NR2C(=NR3)N(SO,R2)R;, NRy;C(=NR3)N(C=0R3)R;, -SO2NHCOR,,
-CONHSO2R4,  -tetrazol-5-yl, -SO,NHCN, -SO2NHCONR;R;,
phenyl, naphthyl, heteroaryl or heterocycloalkyl;

wherein -NR;R; may form a pyrrolidine, piperidine, morpholine,
thiomorpholine, oxazolidine, thiazolidine, pyrazolidine, piperazine, or
azetidine ring;

R, and R; are each, independently, hydrogen, alkyl of 1-6 carbon atoms,

cycloalkyl of 3-6 carbon atoms, phenyl, naphthyl, heteroaryl or
heterocycloalkyl;

Ry is alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6
carbon atoms, cycloalkyl of 3-6 carbon atoms; perfluoroalkyl of 1-4 carbon atoms,
phenyl, naphthyl, heteroary! or heterocycloalkyl; and n is O to 2;

and

said heterocycloalkyl group being optionally mono- or di -substituted by alkyl
of 1-6 carbon atoms, cycloalkyl of 3-6 carbon atoms, phenyl, naphthyl, heteroaryl and
heterocycloalkyl.
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which is adjacent the carbon atom carrying the -NRs- group but not the carbon

carrying the ~CONHOH group is carbon and has a substituent other than hydrogen.

3. A compound according to Claim 1 or 2 wherein Y is a phenyl ring substituted

at the 1- and 4-positions by X and Z, respectively.

4, A compound according to any one of Claims 1 to 3 wherein X is SOx.

5. A compound according to any one of Claims 1 to 4 wherein Z is oxygen.

6. A compound according to any one of Claims 1 to 5 wherein R¢ and R; are
hydrogen.

7. A compound according to any one of Claims 1 to 6 wherein Rg is -CH,OH or
methyl.

8. A compound according to Claim 1 which is (3-[methyl-(4-but-2-ynyloxy-

benzenesulfonyl-amino]-N-hydroxy-2,6-dimethoxy-isonicotinamide.

9. A compound according to Claim 1 which is 3-(4-But-2-ynyloxy-

benzenesulfonylamino)-N-hydroxy-2,6-dimethoxy-isonicotinamide.

10. A process for preparing a compound of formula I which comprises one of the
following:

a) reacting a compound of formula V:

Re

'1?5 /Z Ry
N, Y
= "X I
Rg
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wherein Rs, Re, R7, Rg, A, X, Y and Z are as defined above and Q is COOH or a
reactive derivative thereof, with hydroxylamine to give a corresponding compound of

formula B; or

b) deprotecting a compound of formula VI:
Re
Q !35 7 Z Ry
N, Y
RyoOHN =" "X I
Re
(VD)

wherein Rs, Rg, Ry, Rg, A, X, Y and Z are as defined above, and Ryp is a protecting

group, to give a compound of formula B;

c) resolving a mixture (e.g racemate) of optically active isomers of a compound
of formula B to isolate one enantiomer or diastereomer substantially free of the other
enantiomer or diastereomers;

or

d) acidifying a basic compound of formula B with a pharmaceutically acceptable

acid to give a pharmaceutically acceptable salt.

11. A compound of the formula:

Re
R

l SOH

Rs {
wherein R and Ry are each, independently, hydrogen, alkyl of 1-6 carbon
atoms, -CN, -CCH;
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and Rgis alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-
6 carbon atoms, cycloalkyl of 3-6 carbon atoms, phenyl, naphthyl, 5 to
10 membered heteroaryl having from 1 to 3 heteoatoms selected from
N, NRg, O or S, or 5 to 9 membered heterocycloalkyl having 1 or 2

heteroatoms selected from N, NRg, O or S.

-12. A compound of the formula
Re

0L
I S0y

Rg i
wherein Rg and R; are each, independently, hydrogen, alkyl of 1-6 carbon
atoms, -CN, -CCH;

Rgis alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon atoms, alkynyl of
2-6 carbon atoms, cycloalkyl of 3-6 carbon atoms, phenyl, naphthyl, 5
to 10 membered heteroaryl having from 1 to 3 heteroatoms selected
from N, NRy, O or S, or 5 to 9 membered heterocycloalkyl having 1 or
2 heteroatoms selected from N, NRy, O or S; and

1 is fluorine, bromine, chlorine, 1,2,4-triazolyl, benzotriazolyl or

imidazol-yl.

13.  Use of a compound according to any one of claims 1 to 9 in the preparation of
a medicament for inhibiting pathological changes mediated by TNF-o converting

enzyme (TACE) in a mammal.

14,  Use according to Claim 13 wherein the condition treated is rheumatoid
arthritis, graft rejection, cachexia, inflammation, fever, insulin resistance, septic
shock, congestive heart failure, inflammatory disease of the central nervous system,

inflammatory bowel disease or HIV infection.
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