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ACETYLENI C ARYL SULFONAM DE AND PHOSPHI NI C ACI D AM DE HYDROXAM C ACI D TACE
| NHI Bl TORS 5 FI ELD OF | NVENTI ON gm Immmlmmﬁmmm&n rel ates to aceg §!Jthi Q0dryl
sul f onani de hwy hC aci ds whi i bitors of TNF- gcqaRdatloté10
enzynme (TACE). The conpounds of the pgesent invention are useful in disease
conditions nediated by TNF-a, such as rheumatoid arthritis, osteoarthritis,
sepsis, AIDS) ulcerative colitis, nultiple Fcl erosis) 10 Crohn' s di sease
and degenerative cartilage | oss. BACKGROUND OF THE | NVENTION TNF-a
converting enzynme (TACE) catalyzes the formation of TNF-a from 15 nmenbr ane
bound TNF-a precrGEFYDENICIARYLIFUIFONAMIDE AND PHOSREBINICCACORAMIDBat i s
believed to have a role in ey QSl@rAéfﬂ)fl‘A%li mm@[)-rdkse Muller. G
W Exp. Opin. Ther. Patents 1998, 8‘? 1l; Gossman, J. M; Brahn) E. J.
Wnen's Health 1997, 6(6)) 627; I1somaki) P.; Punnonen, J. Ann. Men! 1997,
29, 499; CarrussFIElCD,OH_m)VENE’IONugs', 1998) SS(S)) 613. ] septic shock

[ Mat hison, e$. al. J. din. Invest. 20 1988, 81, 1925; Methke, er. al. J.

o . e, 1 omTd ryen b Blad Wbk e Y S Rbaniice hyarofini aeith whicy =t
Rev. Biochem 1888s ngmbu@@éof] TNEwo;cewmyng nnlymwﬁf/i@)ﬁ) [ Rshencompiopndy, of the
MacKay, S. L. rcs%'n%“ﬁ!&n ake uEefulA‘ru? hhse%ér Sondi A8 méd3§led EbEIBTNF o@oﬂﬁﬁsz{s' ve

hear t fallure Grcul at]
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r eper f usi onl(D nj Grohp’sidistdsanmuiegepeniiisecalagé lashe central nervous systemn)

i nfl ammat ory bowel disease) i nsul in reS| stance [ Hot am sgmm’ ’wmmmmH
Shargill) N S i egel man, al . Sci ence, l and
H V infection [Béi(ﬁ? NDQETH&I&%EW@ et. al. J. din. 6gg6vest 1992)
89, 574; Pallares-Trujillo, J.; Lopez-Sonano, F. J. Argiles, J. M Md Res.
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anti t unor ert ci en

A eenr o W ISP ehbiBEn: Shllsg st ifion bolRin, TRl B3P opdineaRime g ke ., o
t hat bl ocki ng tthet isdeliesedan have TNPleaini mhpamatpidd ariwitipd Shjres M~on Mellesiy GhW.t i s
[ Rankin, E. C 5%%&9 Yopifk- Ther. Kaemk 1088, 85), 391nE3b&ManG. FM ERQRWVE. 1y, Worbdnis

senbers, o7 eP Sa o b e R o (ke el 4057 09, Ry Copusiy

Phar mapr oj ect s
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inhibitors of T Cé \X%EI‘I‘ hgvee‘ é;g't]"gn{"ieéli ??ﬁqppeiﬁ%}g cachexia [«.Bleg‘? B

di sease st at es. Cédamhoghna Rer Bmwemf 1998CE 71 609.hi anoresiaa inflammoaiioh [Kaoningf
these nol ecul es armckﬁwlz,c AMIoRARkL, (1611' ks, \svt;u Cbgﬁuwﬁrssﬁﬁ%ges ive heart

bi oavai l ability har macoki net i c t1on Qe/ ese 5
nmol ecul es are n Packer/ %’é‘l“fﬁ’g"’ﬁoll% 9?%\1 b?7t901F§”6‘1‘ RatBachetti, T.; ol
met al | opr ot 2% naé?esulamh 1995 pae6).c 4], pubfscHaemicl ropedtusiom Mnjody, Wﬂnﬂmatory

N 1 |
f) f°°w"19?2ﬂf§. to%ls 8‘?{5% @s&gg&%&wm&w&mw&e@ fnLL'u x%éikm ({ ial's
bi oavai | abl e noﬂiqwbtsha $n$m§ weik fST EQAE‘GF»dBtMuse‘b@J Krigrney %Pe’sﬂﬁ%m e
for the treatnmesl]aid Hhe itfe@paIPerisoheB. Ki; ERKEGEd. ;20N e). Olfh. ReasPI B, 89,

sul f onam de hyd /T i carb chai n

separates the ngﬁ&eéﬁ'r‘?uw dﬁ?ﬁ %}Pl Fdnan{sd‘%&w\?’?r 03@ ﬁgsﬁes“‘hgé]\fﬁwgel ow,

are discl os& nXWP@(ﬁhtﬁﬁdhtlh @ﬁ@ﬂloptﬂ%ltﬁ ogtlidoaemespaBaaBOBor MPRBUESGHd, L

W09816514 and W&&J&Smﬁm@ouﬁs@ P& &0k %5@ T2aR8 w1t S @ TR 2t AR AP
Mg

5. 817,522 s wel R EAN GRS SR URT Mk AR S BEmsiemal SN Suacnc

i nt er nati onal pUlbInermsmn@l WD B[R4k imn 8.C\OTGR B : Hassrnos .nEmgpleptG.de 20
i nhi bi tors of rrgb,;m Rk | %%&tgelmsem@w/@s TﬁC@ qéhegm&;b ish,@ @w|334

sul f onam de g xam c .acli el ow, car bon

hydr oxami ¢ & d’”f’ﬁ’é“éhl f'%ﬂ‘gm’a@"}ﬂe?‘t“bggﬁﬂa‘% +7ep4%%ént‘%¥t|) i“onal
publ i cati ons d| sdenaiiog hssukéantigvece ctiarsded td/iimamshisbivdl loassdestribed nar"ENFa:r inant s
of the sul fonam I,o S

sul f onam de-capﬁ‘g@ef(g‘%@%ﬁ%’%ﬂ?ﬁ%‘é@?‘%“ﬁ??ﬁ a ‘itations EP-757037-A 1
and EP-757984-A 1 and WPO international publicati ons W)9535275. W9535276)
W9627583, W9719068) W9727174) W9745402, W9807697) and W9831664)
W9833768) W9839313) W9839329) W9842659 and W9843963. The di scovery of
this type of MM inhibitor is further detailed by MacPhers~n, et. al. in J.
Med. Chem, ( 1997)) 4U, 2525 30 and Tanura) et. al. in J. Mecl. Chem
1998), 41, 64U. R4 O~a HONN~- 1 HRt R-2 WD 00/44710 -3 2 8 JUL 2003
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Publ i cati ons discl osing ~i-sul fonam de-hydroxamate inhibitors of MWs

and/ or TACE in which the carbon alpha to the hydroxam c acid has been
joined in aring to the sul fonam de nitrogen, as shown bel ow2 8§ ddL 88 U. S
patent 5, 753,653 PO I nternational publications W9633172,

W9827069, 5 Wip 8te8 15, W9808822. W9808823) W9808825, W98 %%&?’E%
wW9o808827) Levin, et. al. Bioorg. & Med. Chem Letters 1998, 8, 2657 and
Pi kuk, et. al. J. Me~l. Chem 1998, 41, 3568 /Ar HON N1 H 10 The patent
appl i cati ons DE19, 542, 189- A1) W9718194, afd EP8035U5 di scl ose additi onal
exanpl es of cylic sul fonami des as MVP and/or TACE inhibitors. In this case
t he sul f onam de- conf@isnexiciel @al SmalSAletle &nlﬂbx@dfﬁtdtCTQlCEh@&(ﬁxﬂd)afaniﬂle

ring. LSAnan ustot f opam t ho C, a

hydr oxam ¢ aC| l fo EE F"}én b?%betg °§e§£ee§f) :;hegd /E@“iuﬁb g%y E}ed%é? ow)
whi ch have beerrnhib!glﬂi atseknown, WepD of ribese nmlmyh:alarqoutntndwaandonenmgfa(b@sw@ch20
HO/N N-~RS H Ryyfer tfem Swamla&nhdsn aﬁﬂ@@ﬁndeﬁ@bﬂ%bieﬁfsslnt zmdwtuncmaaytdmése s

the zinc chelatin oup, as, shown isclo PO
|t et nat | onsl - TS DIPrORISSHYRs boi3g PoLchoINR OGNS of B3GR B poRiELEAss and
PC TI US00/ 0207 6n Rarticdiati}MNEP- k~1hhiRition~ofREIMP-] (tdllagenasa 1 pbpebtenopostilaed to

nventi on Lo dieakqs Bl SEANGAICR MY MUATHS 35/l B! %ggmn'wn tors

in which the su group I's para substitute tituted
butynyl noi ety ag#nga sﬁ?@war erplly brasyvpidadle nop-pRptigs "@thmoﬁd@f TAREsworlsnipye hels
provi de enhancaghhleysirableforitihirditibmrof e difaseatdtds\didcMssed adVeE i n vitro and

in a cellular assay_.and/or S ERY ver conpounds

t herefore 6@ used i ’f"ﬂ%lef ?tssa{‘btﬁ%#f‘ dte%“y 5°x%'3§’e‘i§'d#émg;f‘§§lg m%h‘l&'s lf’lﬂvn%éhl'ﬁl LED
DESCRI PTI ON OF 2Frgboh NYENT¢ @M teR the Inpdroxamid agivRng mmsmtona:ngd@mtmers,mswbmm do
aryl hydroxam geRel, dfe @cldse@ 1P WP indridtRAAI bl S¥BLieiiond AHSRBBOR Wil BS06.

Lo Boeni ear bolLOBFIASIS it WO EHARAELS BRI oHlon ol ) or “preny Tuseq

to a5 to 7 nmenbered 2U saturated or unsaturated cycloalkyl ring, a 5to 9
menber ed saturated or unsaturated hetero@ycl®al kyl ring having ! or 2

het eroatons selected fromN, N ~,, OQr X oNSOHeteroaryl ring having 5-1
U nenbers and from 1-3 heteroatons sel ectgg{fromN, NR~-, Oor S; X is SO=
ur -P(OR 15 25 Y is phenyl, naphthyl or U nenbered heteroaryl having
from! to i heteroatons selected fromN NRJ, Oor S vvith t he provi so t hat

X and Z may not be bonded to adjacent atons of Y; Zis O NH CH S;
U. S. patents 5,455,258, 5,506,242, 5,552,419, 5770 624, 5,804, 593 and

5,817,822 as well as European patent application EP606,046A1 and WIPO
international publicaions W09600214 and WQO9722587 disclose non-peptide
20 inhibitors of matrix metalloproteinases and/or TACE of which the aryl sulfonamide
hydroxamic acid shown below, in which | carbon separates the hydroxamic acid and

the sulfonamide nitrogen, is representative. Additional publications disclosing
sulfonamide based MMP inhibitors which are variants of the sulfonamide-
hydroxamate shown below, or the analogous sulfonamide-carboxylates, are European
25  patent applications EP-757037-Al1 and EP-757984-Al and WIPO international
publications W09535275, W09535276, W09627583, WQ09719068, W09727174,
WwWQ09745402, WO09807697, and WO09831664, WO09833768, WO9839313,
W09839329, W09842659 and WO9843963. The discovery of this type of MMP
inhibitor is further detailed by MacPherson. et. al. in J. Med. Chem., (1997), 40, 2525
30  and Tamura, et. al. in J. Med. Chem. (1998), 41, 640.
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WO 001 44710 -5 2 8 ,1 UL 2003 PCTI US00102076 RS i s hydrogen or al kyl of 1-6
carbon atons; or RS-N-A-) can form a benzazepne, benzoxazeptne,
benzot hi azepne) benzodi azepi ne, benzazocine benzodi azoci ne) ci ne
or benzot hi azgcane _}’I ng which 5 nay' be optionally fused to a;%xf,{]&%,ﬁggzene
ring, (for ex ﬁ)}ﬂé“d conpound of fornmula B where R -N-A- forns
benzazepine ring has the following formula: Re f~ ONHOH ,Z R Y X~ Rs Al 10
R6 and R, are each, independently, hydrogeg al kyl of 1-6 carbon at ons,
-CN, -CCH, and Rs is hydrogen. alkyl of 1 carbon atons, al kenyl of 2-6
carbon atons) al kynyl of 2-6 carbon atons, cycloal kyl of 3-6 carbon atons,
phenyl, naphthyl, 5 P@hmlcmnﬁ@lwm&%ﬂf@amdemoﬁomgnmomhzl.bmobs DithMMBst ons
|5 selected fro he Vi ng
|3 ebected, {1 ol BB R ion e Gty BRI GEEAAE A BLATH L 7
napht hyl , al kyl nmg 1d i msfbiuomdamamgen as showeh maIOWyImahjde3U6Scpzrtmrﬁ asms 20

Carbon ot onsy B0 Uniaerga Praigreat ,ARGEaSs  BiRe S " ikesdonte

sel ected from Niwdd3ess 8, woss0s8as. Woba)&swemseﬂsisetwwmﬂQawiedsob@zfﬂ ng |
or 2 hctcroatons sclccted fromN, NR "™ Oor S or aﬂghar maceutical |y

accept abl e sal t LeWiarasotl. Bipgrg. & peg Chem. Lewers \NPB @, 265 and-PikdT rUSOT. B/ 6
-6Preferred co f it i nvention include conpounds of structure B
wherei n both O]ETE? edl?g?b%ngﬁ%f A adjacent to the -NRf- group has a
substituent other than hydrogen. 5 Mre prej/é\’fred conmpounds of this

i nvention include conpounds of structure in which Ais a phenyl wherein
both of the carbons of A adjacent to t R’ group has a substttuent other
t han hydrogen) and the carbon of g to the -NRS- group has a
substituent other than hydrogen. , 1('? ;ref erred conpounds of this

i nvention include conpounds of structure In which Ais a phenyl wherein:
both of the carbons of A adjacent to the -NR5- group has a substituent

ot her than drogen; ..t he ¢ [ O

substi t uent n%t her th’ge 5teﬁ‘yd‘PB§°§ QE@ Sg?gﬁéﬁ‘ihy\“}%hdagg B‘g? #ﬁ%dégﬁ
the |- and 4- podiselpssrigiditepnal canmplzs otrcefbpeuifqna@ntgts ad/MMP pndfor TASE md)rmvonsnds
of this inventi mnmis%kélﬂl@ sGIosRHiRd®nAfnisd ﬁ%ts%&thU aEhrbrﬂdt‘M"brClkbté?‘ohr‘énﬁtm
phenyl wherein: .both of the carbons of A acent to the -NRf- group has a
substituent ot h&F&than hydrogen; the carbon gf group A para to the -NRS-
group has a substituent other than hydrog,; and 25 Y is a phenyl ring
substituted at the 1- and 4-positions Iy and Z, respectively; and X is
SO, . Mre preferred conpounds of t oS ilove tion include conpounds of
structure 3U B tn which Ais a phenyINwh , both of the carbons of A
adj acent to the -NRS- group has a substl( 3 ot ger

15
Analogous to the sulfonamides are the phosphinic acid amide hydroxamic
acid MMP/TACE inhibitors, cxemplified by the structure below, which have been
disclosed in WIPO international publication WO9808853.
HO\ &N—R‘-Rs
20 Ri R,

Sulfonamide MMP/TACE inhibitors 1n which a thiol 1s the zinc chclating
group, as shown below, have been disclosed in WIPO international application
9803166.



t han hydrogen; and WD 00144710 _7_ Z 8 JUL 2003 PCT/ US00/ 01076 the carbon
of group A para to the -NRS- Croup has a substituent other than hydrogen Y
is a phenyl ring substituted at the 1- and 4- p05|t| ons by X &fdile, 2003

respectivel ywdookis$9O ; and Z is oxygen. Mre preferred conporusm/oedrét his
i nvention include conpounds of structure B in which Ais a phenyl wherein:
10 both of the carbons of A adjacent to the -NR - group has a substituent
ot her than hydrogen; and ' the carbon of gfoup A para to the -NRS- group
has a substituent other than hydrogen; Y is a phenyl ring substituted at
the 1- and 4-positions by X and Z 15 respectively; X is SO2; Z is oxygen;
and R6 and R, arc hydrogen. 20 Mor eif conpounds of th| S invention

i ncl ude conmpounds of swcture B in i %%béﬁyl wherein: both of the
carbons of A adjacent to the -NRs- p ubstituent other than
hydrogen; the carbon of group A parg, t# tRe RNRS- group has a subsdtuent

ot her than 25 hydrogen; Y is a phenyl ring substituted at the 1- and
4-positions by X and Z, respectively; Xis SO; Z is oxygen; 3U R~ and R,
are hydrogen; and Rtid &n etiettOFiting invenuny to disdlé3eQdysitdfhmide Mpdroxamiefaeidr ed

compounds of t iR R aeeNfntMENR SRich M Yo %&U%&PR ool sty QAf 76

5- Br ono- 2- {
[ 4- (4-cycl oSbutgmbanmaébbwnylznglnsvl%ﬂwfommww; troing o] sulfidenyiihesei gpgpounds
} - N-hydr oxy- 3- ‘évxlab!'enhﬂﬂ:ééi%\fél% o iBIKHIG thuéird@w:ﬁomh@d i vitro and in 2,

met hyl -[ 4-( 4rre | am no- e ul f'on m no enza

5- Br ono- 2- ({ 4-§& l"{ dﬁﬁdﬁeﬁ%éé %‘b‘xﬁrod%{/w Qeﬁlﬁﬁ? %9‘%1&7‘? )%LB‘C etore
benzenesul f onylsel imbe lrghtreeni mfcmsehbehyrchdm(t;dwmhyl benzam de S- Br ono- 2-( {
4-[ 4- (2-di net hyl am no- et hyl anmp) - but - 2- ynyl oxy] benzenesul f onyl

11 F?Elhéljt a,g} Sgg/l &Cyg;ggéﬁi" * uﬁ%§8Wﬁ£ﬂﬁ‘ﬂE 5”%5'?’}?}?%' phenyl - 3car bo

xylic acid hydroxyan de;

5- Brono- N- hydr oxy- 3- net hyl - 2- [ et hyl - (4- prop- 2-ynyl oxy- benzenesul f onyl ) - am
no) - benzani de; The TACE and MMP inhibiting ortho-sulfonamido aryl hydroxamic acids of

the present invention are represented by the formula:
Rs NHOH
\ Z

O,

15 B

where the C(=O)NHOH moiety and the -NR'- moiety are bonded to adjacent carbons
of group A;
Wherein A is phenyl, naphthyl, or phenyl fused to a 5 to 7 membered
20  saturated or unsaturated cycloalkyl ring, a 5 to 9 membered saturated or unsaturated
heterocycloalkyl ring having | or 2 heteroatoms selected from N, NR,, Oor S, ora

heteroaryl ring having 5-10 members and from 1-3 heteroatoms selected from N,

NR,, OorS;
X is SO, or -P(O)R,;
25 Y is phenyl. naphthyl or 5-10 membered heteroaryl having from t to 3

heteroatoms selected from N. NR,, O or S: with the proviso that X and
Z may not bc bonded 10 adjacent atoms of Y;
Z is O, NH.CH, or S;



20
5- Br ono- N- hydr oxy- 3- net hyl - 2-[ net hyl - (4- pent - 2- ynyl oxy- benzenesul fonyl ) -am
noj - benzam de; 28 JuL 2003
5- Brono- 2-[ (4-.he 2-ynyl oxy-benzenesul f onyl ) - met hyl - ami no] - e 5
3- et hyl - benz&'rﬂ@é“"" ¥ o
5- Brono- 2- [ (4- hex- 2-ynyl oxy- benzenesul f onyl } - met hyl - am no] - N- hydr oxy 3- net hy
| - benzam de; 3U 5- Brono- N- hydr oxy- 2-{
[ 4- (4- met hoxy- but - 2- ynyl oxy) - benzenesul fonyﬁ ] met hyl - am no
}-3-met hyl - benzam de; 5-Brono- N-hydr oxy- 3-nmet hyl - 2- {
met hyl - [ 4- ( 3- phenyl &rl@py@owr@tw@éhmmwmn am no }-benzami de; 35
5- Br onp- N- hydr oxy-2- ( {
4- [ 3- (3- net hoxy- phenyl ) - prop Ejyriylcoxyﬁoggnzc
} - met hyl - am no) - 3- et hy| -beenuisiaiegeae, SbBrzodmzdﬁmeydmemza:uje{ benzo-
4-[3- (2- net hoxy- phenyl ) - ro -2-Yy benzenesul f ony
}- met hyl - ani no) - 3- et hyl - E‘&ﬁl g%‘zoéyzg? é%m’ eAZRIPIgE3Fane (""# which
4-[ 3- (4- met hpxy- phenyl ) - pRgPbe- dﬁ%h%}fﬁ&ﬂzt@nmﬁé‘roﬂéﬂzene ring, (for
} met hyl - am no) - 3- net hyl - benzam de;

2- ((4-But - 2- ynyI OXy- benc@ﬁ@@gllefad?ml)ouh%f’h@fmahB]Gﬂhﬁl‘ﬁulﬁyﬂr%x@f@s Rodo- 3net hyl
- benzam de; 8 JU. 2 4
_y2-[ Benzyl - (4 but - 2- ynyf%g%/\ég)eﬁéz)éﬁ g%‘“’ﬁ?g@/f’ %%ﬁﬁ -N- hydr oxy- 3, 5di net hyl -
benzami de; 5 5-Bronp- N-hydroxy-3-nmethyl-2-{ Rg
nmet hyl -[ 4- (4-pyrrolidin-1-yl-but-2ynyl oxy) - bel zenesul f onyl ] -am no
}-benzam de; | U 5-Brono-2-{
[ 4- (4- di et hyl am no- but - ?-ynyl 5
}- N-hydr oxy- 3- et hyl - benzam de;
5- Brono- 2- [ (4- but - 2-ynyl oxy- benze suI
- am no] - N- hydr oxy- 3- met hyl - benzamtke
0o- N- hydr oxy- 3- met hyl - 2- (et hyl - {
but - 2- ynyl oxy] - benzenesul f onyl }-8 -benzam de;, 5- Brono- N-hydr oxy- 2-{
[ 4- (4- hydr oxy- but - 2- ynyl oxy) - benzenesul f onyl ] net h})l -am no
}-3-net hyl - benzam de; 20

4-[ (4-But-2 | f . | = A n0] 515: 1-
et iyl ) b Kheny - 5 Cangag S s MUY, AR apoi 8 bbhn BoRET-£K. 7Y

phar maceuti cal salts-CIGiEreof 25 Heteroaryl as used herein |s a 5-10

nmenber ed nono- romat | i ving fro e
sel ected from N) NR, ,",%Céslsgﬁ' r(@em'_ﬂgg 62%?" o ey @&BY(}"G é?o"l{f ~~
I ~/ Kf~1\\ 1\ a[lk)/nyNUtZ 6*carbon|ékomsl3cﬁﬁ)alkyl of36 carbon-abdms, bhenyl , =

mﬁpmc benzoxazepine,

)J\ﬂ'ég'z"enesui ] - met hyl ani no

onyI ) '}64 nmet hyl - pi perazi n- 1yl met hyl)

/ kv Il ~~\\ "\ K' ~/ 30 WO 00144710 2 8 JUL 2003
PCT/ US00/ 02076 naphthyl 5 to 10 membered heteroaryl having from 1 to 3 heteoatoms
15 selected from N, NR,, O or S, or 5 to 9 membered heterocycloalkyl

having | or 2 heteroatoms selected tfrom N, NR,, O or S;

R,is hydrogen, phenyl, naphthyl, alkyl of 1-6 carbon atoms, or cycloalkyl of
3-6 carbon atoms;

20 and R,,is phenyl, naphthyl, alkyl of 1-6 carbon atoms, cycloalkyl of 3-6
carbon atoms, 5 to 10 membered heteroaryl having from 1 to 3
heteoatoms selected from N, NR,, O or S, or 5 10 9 membered hetero-
cycloalkyl having | or 2 heteroatoms sclected from N, NR,, O or §:

or a pharmaceuticaily acceptable salt thereof.

25



-lU 5 wherein Kis NRo, Oor S and R~ is hydrogen, phenyl, naphthyl, alkyl
of 1-6 carbon atons, or cycloal kyl of 3-6 carbon atons. Preferred :

het eroaryl nngs include pyrrole, furan, thiophene) pyridine, p Ei . di e,
pyri dazi ne) pyra triazol e) pyrazole, imdazole, isothiaz é, g%o%@gl e,
i soxazol e, oxé’?ozog'?ﬂlondol e, isoindole, benzofuran, benzot hi og‘lherfltcja,0
qui nol i ne) isoquinoline) quinoxaline) quinazoline) benzotriazol e, indazole,
benzi-m dazol e) benzot hi azol e, benzi soxazol e, and benzoxazol e. Het eroaryl
groups of the present invention may opti ona¢'ly be nono- or di-substituted.

10 15 2(> Heterocycloallcyl as used herein refers to a 5 to | 0 nenbered
sat urat ed or unsat ur Breéatragampoundsiof gysinventionriecldesgompoundsrof atrpesuerlbat ons

| ected f ] \ ' t
Thvent i on are priPEst SuPebBhRELGHAR Slhe NREEGb VS BB oneg _
, K ~NR9 ~ K 'thdndaydid@emherein Kis NR9, Oor S and RO is hydrogen)

phenyl , naphthyl, al kyl of 1-6 carbon atons, or cycloal kyl of 3-6 carbon
atons. Preferred heterocycloal kyl rings include piperidnme) piperazine,

mor phol i ne, ¢ et rahydyReypfekreli @bmpounds 6f HisiRvétioRYAdI®lei cBipBunds of structure
Het er ocycl oal kyl groups of the present invention may optionally be nono- or

di SU bSt1 t Ui GB.in athydh A dssa pheayl wikerein hovhedf ahescarbonsioé wyddiasentria piet-AR™- whi ch
, optionall < gl - i - i , 7 8,,.JUL
J003 Per) Usoo) DSRTRI §sostupnsdiner o ByBieba, 4 e careff oF Bk A Park Pyl

both strai ght ciNR'n @meup\dsla sabstineancthecthamhpirogs. | Al kyl ) al kenyl) al kynyl ,

and cycl oal kyl groups may be unsubstituted (carbons bonded to hydrogen, or

ot her carbops in the chain_or rmg) or nmay be nono- or poly-substituted. 5
Hal ogen nealls broni n¥MOre Rrefried €omppyngds it thig deventan irclude sompaunds Qi SEUFHTFent s

of aryl) heter Oﬁriﬂlwhi@llxw,aplﬁlngle\ﬂh/e'rém.al kynyl , cycl oal kyl and include, but
are not limted to hal ogen, alkyl of 1-6 carbon ataons, |10 al kenyl of 2-6
carbon atoms, al kynybotafof 2hescaghond 0h Asaddaeent ¢y BleodNR k glouphaga Gubstiigonothenons,
-OR', -CN. -COR=, perfl u%{hgl%é%gegf | -4 carbon atons, -O perfluoroal kyl of
| -4 carbon atons) -CONR R, - NR, -OPOQ(OR)OR' -POOR=)R,, -OC(O Nttt =R,
-C(O NR, OR,, - COOR=,theS@ridn of \dRbip, A-pfd GHehe=NRIRgroupMAs @QubstituddR ofeORpan
-SONR "R, ,,15 -NO., -N(%)@?Q R_,% -NR, CONR, R, -NR _C(=NR )NR R, ,
“NR2C(=NR )R(SO, ) R=R, . NRYJUR 9 c=O R R ) NR=C(=NR )N(SO R, )R’

NR=C(=NR, ) N(COR, ) R, , Y- 803 , ring bl at- thet [-22RA -Hpositions Ky MG Z,
- SO2NHCONR=R, ) pgen /| " napht hyl ) heteroaryl or 20 heterocycl oal kyl ;
respectively.

More preferred compounds of this invention include compounds of structure
20 B in which A is a phenyl wherein:
both of the carbons of A adjacent to the -NR’- group has a substituent other
than hydrogen;
the carbon of group A para to the -NR’- group has a substituent other than
hydrogen: and
25 Y is a phenyl ring substituted at the 1- and 4-positions by X and Z,
respectively:
and X is SO,.

More preferred compounds of this invention include compounds of structurc
30 B in which A is a phenyl wherein:
both of the carbons of A adjacent to the -NR’- group has a substituent other

than hydrogen; and



wherein -NR R, may forma pyrrolidine, piperidine, norpholine,

t hi onor phol i ne, oxazolidinc, thiazolidine, pyrazolidine, piperazine, or
azetidine ring; R= and R are cash) independently, hydrogen, algyly 9gsl- 6
carbon atons, 25 g%gglicoal kyl of 3-6 carbon atons) phenyl, nap Looro2076
het er oar yl or VR ycloal kyl; R, is alkyl of 1-6 carbon atons, af enyl of
2-6 carbon atons, al kynyl of 2-6 carbon atons) cycloal kyl oC 3-6 carbon
atons; periluoroal kyl of 1-4 carbon atons) 30 phenyl) naphthyl, heteroaryl
or hetcrocycloalkyl: and nis Uto 2. WO700/ 44710 -12 2 8 JUL 2003

PCT/ US00/ 02076 Sui t abl e subsutuents of heterocycl oal kyl groups of the
present invention i nkd caeon plugronp & pasa 10 thei NEG- teooupl kagla sibsdtuenicethérothan
atons) cycl oal kyl of S-th&rgggrp atons, phenyl) naphthyl, heteroaryl and

het er ocycl oal kyl . 5 Wen iéty contains nore than one substituent with

t he sane desi gnati ory eaahphényt hixie sshstigitddt wertes | mayd bBpodigorsabe Xrand Z,
different. Pharnmaceutically acceptable salts can be forned from organic and
i norgani c acids) for exaFFﬁié%c,“Vﬁléeti c, propionic, lactic, citric) tartaric)
succinic, fwraric, ngl&p.c, 10 nalonic, mandelic, malic, phthalic,

hydrochl oric, hydrobrom ¢, phosphoric) nitric. sulfuric, methanesulfonic,
napht hal enesul f oni cRnbénye¥KEen f oni c, tol uenesul fonic, canphorsul fonic, and
stmlarty known acceptabl e acids when a conmpound of this invention contains
a basic noiety. Salts may al so be fornmed from organi c and inorgani c bases,
preferably al kali nmMat psdétra) cdnppouadsaofpihes, ineatibn igchidet doipounds oflstfucture

pot assi um whe[#a co.g'gaund gf t]hi S invention contains an acidic noiety. The
conpounds of tHF 9 YA BROAAY YOG n an asymmetric carbon atom and sone
of the conmpa@unds of bbihidf thé'¥ABEASUT ABYjad@bichE -QRE BFoupHal a AEHIIRINE bher
centers and may thus give rise to optical isoners and diastereoners. Wile
shown wit hout respect tothapdwdweptnd™ltry, the present invention includes
such optical 20 tso d r RS t i

resol ved, enanti orre?ﬁ%lr% %ﬁ%‘gﬁ g‘aﬁ% E}ec?g{o;,\?(r)au ?@“ J;%b\%\e ?ma(gh%p %nr

m xtures of the R and S Bydrogen,soners and pharnmaceutically acceptable salts
thereof. It is recogni.zed fhat one Jecal isonmer) includin i ast er.egmer
and enantiomer, or stét é‘opé%rn%af/%é@ge%f &I\/glﬁg& ém?)r%B%SI“H" 5936 ra"f’hg’

ot her. Thusiswhen di scl ostesdgectivelyc! ai mi ng the invention) when one 25 racenic
m xture is discl oseﬂ%, ill,is clearly contenplated that both optical isoners,
i ncl udi ng di astereo S0ind enanti oner S, or stereoisoners substantially
tree of the other arzqsg;'()s%hosed and clainmed as well. The conpounds of this
i nvention arc shown to inhibit the enzymes MWP-1, 3() MW-9, MWP-13 and
TNF-a converting enz2)$R, IiARSRre hydogane t herefore useful in the treatnment

~t' arthntis) tunor netastasis) tissue ulccrat~on, abnornmal wound WO

00l 44710
20 More preferred compounds of this invention inciude compounds of structure

B in which A is a phenyl wherein:
both of the carbons of A adjacent to the -NR’- group has a substituent other
than hydrogen;

the carbon of group A para to the -NR’- group has a substituent other than

25 hydrogen;
Y is a phenyl ring substituted at the 1- and 4-positions by X and Z,
respectively;
X is SO,;
Z is oxygen;
30 R, and R, are hydrogen;

and R, is -CH,OH or methyl.



-13 2 8 JUL 2003 Pc~rl usool oi 076 healing) periodontal disease. .:raft
rejection, Insulin resistance, bone disease and HV infection. In .
particul ar) the conpounds of the invention provide enhanced | evgl s ofu3

i nhi bition of Gl vity of TACE mvi tro and in cellular aspeyusiodaerk
enhanced selectivity over MW-1 and are thus particularly useful in the
treatnent of diseases S nediated by TNF. This invention also provides a
process for preparing conmpounds of fornula B as defined above which
conprises one of the follow ng: a) reacting”a conpound of formula V. Rs Rs
/IZ R~ ON- XYI AIURa (V) wherein Rs) R6, R, Re, A X, Y and Z are as
defi ned above and Qis COOH or a reactive derivative thereof, with

hydr oxyl am ne to giv or 1S b)
deprotecting a corrpolglr?gﬁ?Ir grorrru auB/&k&I 09{%&’1%&56%86%8%&% N~XY A Re (VI)
wherein Rs, R6, R, RBromg-2¥[4-¥4-gyrlotigaminesbulef ympekyatbenzenesuifon)-methyl-a
protecting group suchammot}-Nrhygroxy-Bemalyl-tenzamided kyl silyl, to give a
compound of $ormula B; 2U c) resolving a m xture (e.g racemate) of
optically active i sosmBieémeN-Bydroxye®iethydf2- {asl (@-B-hehyamlifi-bugnyloxy)-
enanti oner or di asterg&{mﬁesﬁm&g@pﬂmab}-yeﬁzrdﬁﬁd@f t he ot her cnantiontr or

di astereonmers: or d) acidifying a basic conpound of fornula B with a

phar maceutical |y acc§g}@,{q§e%§ 3@1,,;&,, mgﬁ, Zp%qgm% {,jﬂgtzu,mx ccept abl e
k

to pr ocess

salt. 2 8,JCL 1203 4

a) the reacg?]on can b‘éé@?gm e out roc Sse ’%wn e art . by
reaction vmthahalo natl rmare ctlv ve(le acrd
chioride} fol I owed b F%'H% H"‘E igg)g’i" eﬁ;@ }?}8 W of
protecting groups) as ?'TZFE%SP mSSPy 5P é\? r8’é¥1 éﬂ“‘%’t by
processes known in the art to prow de the hydroxam c aC| regard to

process c) &% andard @B B ICRIREGREIGRY 9%@“&3@&!"91551*%%%@*155)/1& cul ar
enanti omenc or di ast efBFBrIcAcHdWARXYamideaxanpl e a racem ¢ mixture may be
converted to a mxture of optically active dtastereoi soners by reaction
with a single eri anti-Bﬁ@ﬂOé\Ehﬂiw’ﬂe elh k- gttt (4-prep-2 enslopy depzene-

di ast ereoneric salt fsifrayl)eamingl-tienzamideion of a coval ent bond). The
resulting mkture of optically active diastereoi soners nay be separated by
standard techni ques 3-BrgmoiNtbydabiyi-3-atettorn-2emeting ddpeog2-gpyipxy-berkenardi vi dual
optically active di assigtfongl)smiins]sbehbennidé;r eated to renove the 'resol ving
agent' thereby releasing the single enantioner of the conpound of the
invention. Chirat chs-gpgheat@PhsptQUiriyiekydbenBédeailfchyDAREhy]-Shin6IN-1Bidrdx§n
pairing ageps) nay al §.qna@,|qﬁgijm{1@e .separate enantioneric mxtures directly.
The conpounds of fornmula B may be Isolated in the formof a salt of a 1()
phar maceuti cal Iy accmr@rﬁb@ [@ﬁh@k 29 PloxABe AN Gn A5l ARFA. T4y drofy.
treatnent with an acig t% AR§Er1 bed above. The'invéntion'is ther
directed to a pr ocess or makl ng conpounds of structure B invol vi ng one or

SaIt o sl 0t et her Sapqmo-NeRyboh t-E2RRuRS RS YAGIoRY)-blfafhsttrdmynl”

yl-amino}-3-methyl-benzamide;

5-Bromo-N-hydroxy-3-methyl-2-{methyl-[4-(3-phenyl-prop-2-ynyloxy)-
benzenesulfonyl}-amino }-benzamide;
35
5-Bromo-N-hydroxy-2-({4-{3-(3-methoxy-phenyl)-prop-2-ynyloxy]-
benzenesulfonyl }-methyl-amino)-3-methyl-benzamide;

5-Bromo-N-hydroxy-2-({4-[3-(2-methoxy-phenyl)-prop-2-ynyloxy]-
40 benzenesulfonyl }-methyl-amino)-3-methyl-benzamide;

5-Bromo-N-hydroxy-2-({4-{3-(4-methoxy-phcnyl)-prop-2-ynyloxy}-
benzenesulfonyl}-methyl-amino)-3-methyl-benzamide;

45 2-1(4-But-2-ynyloxy-benzencsulfonyl)-methyl-amino]-N-hydroxy-5-iodo-3-
methyl-benzamide;



HO S O3H WD 00144710 -15 into a conpound of formula Il RS RIl ~ S~H R8
1 2 8 JUL 2003 PCT/ US00/ 02076 2) reacting a conpound of formula Il above)
or.a salt or solvate thereof) with a 5 chlorinating agent such gagut regny!

chloride, chlor os I anl c acid) oxalyl, chloride, phosphorus Joshé de,

or ot her hal og‘e agents such as £l uorosul fonic acid or thionyl brom de
to a conmpound of fornmula Ill: RS RRBIIlI U wherein J is t7uorine)
brom-ne, chlorine. The resultant sulfonyl chloride, fluoride or brom de,
may be further converted into triazolide, i"fii dazolide or benzothi azolide

derivatives) where J is 1,2,4-triazolyl, benzotriazolyl or imdazol-yl, by
reacting the conpound with 1,2,4-triazole) imdazole or benzottyazol e)
respectively. R6, R, 2dBenzrR(‘4abui-2agnydesy-brageneba{oayl)udimieNhpduony-3cn is still
further directed to adpnabddeniagrideraki ng conpounds of structure B involving
one or nore reactions as follows: 1) alkylating phenol, or a salt or

sol vat e thergof) int6-Bromonphydroxwl-vhahyid-medyyl-[R- Bpyerotidin- I-RebutZ-2U 2)
reacting a conpound oOfyn§lekyyeazendsuddonyB.amifio }ebehddrhid@r sol vate thereof with
chloro sulfonic acid to prepare a conpound of formula Il above. WO
00/44?10 -16 2 8 JULS@Q:%OBQTA-‘(@Q%K@%@O -blri\k‘ioﬂff B(enEérﬁ:glﬂfdn?ﬁ -methyl-
internedi ates are conm%mg},dr()g{, &Ryl ben : the proviso that
R6 is not hygrogen. The invention conpounds are prepar ed usi ng conventi onal

e o o L 0AR8 b 208t Wit fhn LA G SRR T

starting materials us e’ i'nvention are
known, made by known %ﬁc;ydg or L Hy:c{r H%QM )Pe’}ﬁg\?ab Sonme of the

startin rraterlalsa |nt i at s for sai d rtln
mat er i algs ang i nt er -g‘y'EEC%%M'Ea)' §§ %{Tﬁ@ﬂé Mﬁ%ffrgﬁ’fdr%'%yﬁ% 29%‘?"3’ ¥
Those skilléd in the P‘t‘ Wnylpxylepgne oppLiramine)benzamiderct i ons ar e best

carried out when other potentially reactwe functionality on the nolecule is
masked or protected, 5t3i9‘§°%BYQ!P%2deé‘§PY‘HBMeb%‘r%jé“)ﬂ trergaesafeny}-
i ncreasing the vyiel d @fethylramino }-3-methyl-benzamide;

20 4-[(4-But-2-ynyloxy-benzenesulfonyl)-methyl-amino}-5-(4-methyl-piperazin-
1-ylmethyl)-biphenyl-3-carboxylic acid hydroxyamide dihydrochloride salt;

and pharmaceutical salts thereof.

25 Heteroaryl, as used herein is a 5-10 membered mono- or bicyclic aromatic
ring having from 1-3 heteroatoms selected from N, NR,, S and O. Heteroaryl is
preterably

30



reaction. To this end, those skilled in the art may use protecting groups.
Exanpl es of these protecting group noieties may be found in T. W G eene,

P. G M Wits 15 "Protective Goups in O and is Synthesis", 23" Jédi2003on,
1991, Wley &&obsdndew York. Reactive side chain functional p¢t/@seomemni no
acid starting materials are preferably protected. The need and choi ce of
protecting groups for a particular reaction is known to those skilled in
the art and depends an the nature of the ft{_Cti onal group to be protected
(hydroxy, am no, carboxy) etc.), the structure and 20 stability of the

nol ecul e of which the sub t|tu j art. a reacti ondi tion When
preparing or el aborating™ g gf}%,th%eS ‘i‘"ﬁ’% ‘?foéeé’nPg‘?'Wf fét}’ aﬁ( ]
heteroaryl or heterocycl be 1r6 BBon s o¥kdykloglityl bf Bléecabén b@ﬁﬁgmré’f@rréd"at
substituents on that ri ng may be prepared before, after or concomtant with
construction of the ring! e‘Ff@PfY&I &ngs y incldsst PRkt Jush, sUIPhERg g PYRERE. been
omtted fromthe scherres R 2 S d

recogni ze that the naturg dgﬁ?&#z thegﬂgzﬁt e'tﬂll%:zlogf egg%dr?isgﬁ%a llmay be
varied far §he purpose ofsommzohn thiazglet h:exzfzolerraxdzoh mflolt hisoisdoiphendsfunh, t he
i nvention. The hydr oxam’g ac&ld \?7onéfoound the.inventi on, 1) are ?re ar ed
according 3U to Schene 1°HFOUERIENT i YD "P?ar'ﬁwolhee'aﬂﬁ"ao ajjne,; quiagg]
correspondi ng aci d chl or belzoRiazéBhindiiols .beRfimidaz6186dnkABiakdle, VhenRisdxazbllef abl e
pepti de coupling reagent, followed by 2 8 JUL 2083 WD 00144710

PCT/ US00/ 02076 - 17r eact i & REAZOXRPLE- o&vp@myhérwps@]@fv@elpre&ﬁm WRYeRLign may

pr ot ect ed hydroxyi am ne 1 I npounds 3) wherein R ~ is
a t-butyl, benzyl) trial Eﬁs}‘ﬁ/ g‘r()ﬁgt e(? sgﬁsluﬁu%tfo maski ng group may then
be deprotet®ed by known nethods to prow de the hydroxamic acid 1. Schene 1:

Rs s R ZRI ~ R~ Rso ~ 1JIIRs
1 Carboxylic acids glle%%cygga%yleaga gm rﬁranRg %tgéﬁgﬁg\bzredg‘\%—{ F?(Be
derivative 4, hﬁsawhhtedﬂ nfdno ok Bi-dyetic @1@@ havihg @ o8 QiherBatniaelRoNY kiom NpNR9

protecting gro p, ma be sul fon ted or phosphoryl at ed by reacting with
conpounds 5) i cﬂets xclaaﬂsd.rtn&%/Pgthréé’a%f?wgnﬁanﬁerparp Reaferaply geleged A
limted to chlorine. The H conpound y then beg.al kylated with R J and
a base such as pot aSSI unf caybonate o d m hydr 1n pol ar aprotic

sol vent such as acetone $KN di met hylfb\r de (DN t etrahydr of ur an
(THF) to provide sul fonanm*de 7. Corrpound is also available 15 through
direct reaction of 5 with an N-substltuted am no acid derivative, 8.
Conversion of 7 into the carboxylic acid is perfornmed by acid, base

hydr ol ysis, or other d consi s}-en( wi th thg—eNoi ce of ecting group
R, ~ and the presence & car bon"OQT}(ngrl pl'e—bgﬁd . .

. A i or =
0.0 DO

15 wherein K is NR,, O or S and R, is hydrogen, phenyl, naphthyl, alkyl
of 1-6 carbon atoms, or cycloalkyl of 3-6 carbon atoms. Preferred
heterocycloalkyl rings include piperidine, piperazine, morpholine,

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

Aryl, as used herein refers to phenyl or naphthyl which may, optionally be
mono-, di- or tri-substituted.



2 8 JUL 2003 WD 00/44710 -18 Scheme 2: Hz E~- A4 RSt IHRaoO' Aa s ~Z R~
5 Rs 5 s PCT/US00/ 02076 Rs Z R7 i ~1.~.~~ AR8 6 RBJ O~ S ZRR-RO40 A
Rs.7 2 Methods of preparation of sulfonylattng agents 5 are s@muﬁ_nmheme
3. Thus, sulFonic acid salts'9, where ZRfo is a hydroxy, thiol To/é&?/ ,
substituted an¥RA8Y#MIi%ty 5 may be al kylated with acetyl enes 1VUHEPE™ s
a suitable | eaving group such as 11,7 15 hal ogen nesyl ate) tosyiate, or
tritlate to gwe 11. Acetylenes 10 are commercially avail abl e or known
conpounds) or they may be synthesized by knbwn nethods by those skilled in
the art. The sulfonic acid salts 11 may be converted into the correspondi ng
sul fonyl chloride or Adkjlealkenyl.fatkyplylanndpertigentlk@ imglukebosh strefghiodisin sswel as

reaction with oxalyl chloride ur er.reagent c tible wth substiwents
ro R "and R AncPrenod chpiee AT aMeEE VT TRE Rl oS Rl B

converted into dinagstidkein@arbonshonien!t iydifogshn! b RRRAWBOASinlibd chdi®bl awetorby
reduction of the disulfide bond to provide the anal ogous thiols which may

be converted i ntRRYPHPORGARRCIYSEPHYEED Al kyl auon of the phenol . thi ophenoi,
aniline or pgotected aniline 14 wh 111 to give 15, followed by reaction
wi th chlorosul fonic acid provide sulfonic acids 16 which arc readily
converted into 5 wit HHabogehyleaphiromingechdering, fiubmne, arslbigdine.s. Thi ophenol s 17
arc also precursors to 5 via protection of the thiol, alkylation of ZH.
wo ooi a4~to -19 2 8 JUL 2003 PcTi usooi 0zo~6 where Zis O Nor S, and

deprotection of the Sulthtle shisstitensbfbaryloxetasarf alkel, tan@nsi lalignylc caslbakili6.
Schene 3: Rsa R6 Rs R ~R~ R . o .
and include, but are not limited to halogen, alkyl of 1-6 carbon atoms,
10 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 atoms, -CONR.R,, -S(O)nR,
-OPO(OR.)OR,, -PO(OR,)R,, -OC(O)NR.R,, -C(O)NR,OR,, -COOR,,
-SO,H, -NR.R,, -N{(CH,),],NR,, -NR.COR,, -NR,COOR,, -SO,NR,R,,
15 -NO,, -N(R,)SO.R,, -NR,CONR.R,,
-NR,C(=NR)NR.R,, -NR,C(=NR )N(SO,)R,R,
NR.C(=NR,)N(C=0O)R.R,, NR,C(=NR,)N(SO,R)R,,
NR,C(=NR,)N(COR,)R,, -SO2NHCOR,, -CONHSO2R,, -tetrazol-5-
yl, -SO,NHCN, -SO2NHCONR,R,, phenyl, naphthyl, heteroaryl or
20 heterocycloalkyl;
wherein -NR.R, may form a pyrolidine, piperidine, morpholine,
thiomorpholine. oxazolidine, thiazolidine, pyrazolidine, piperazine, or
azetidine ring;
R, and R, are cach, independently, hydrogen, alkyl of 1-6 carbon atoms,
25 cycloalkyl of 3-6 carbon atoms, phenyl. naphthyl, heteroaryl 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; pertluoroaikyl of 1-4 carbon atoms,

30 phenyl, naphthyl, heteroaryl or heterocycloalkyl: and n is 0 to 2.



~SO3Na+ a ~ ~ ~~ | S43Na 9 1~ R8 11 RS~~\ / ZRso 12 r RZ~ S~ RR$ 13 Re
SHSRso SR~ ----, --.~| RT HZHR 17 18 19 + 1o ZRso 14 5 5 R~ Z ~S4~H 8
16 aso,H Re i a ~) R- 15 The phosphorus conta~m-~ anal ogs of BSgnay b3
prepared usi Qv~~0@é4qH ar met hodol ogy) as shown in Schenme 4. , addel0
-2U Scheme 4R Rs 8 Rs ZRI RRo 2 8 JUL'" 2003 PGT/ US00/ 02076 4 r
RS ZRRTI RO~ ~1 | wWPRoRs ATRs ZRso RsoZ ~t | RsoZ | ~ ~R~ w RaoO
~R~0-Rio A _O The acetylenic side chain may al so be appended after

sul fonylation or 5 10 -Te-

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.

5 When a moicty 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

acids, for example, acetic, propionic, lactic, citric, tartaric, succinic, fumaric, maleic,
10  malonic, mandelic, malic, phthalic, hydrochloric, hydrobromic, phosphoric, nitric.

sulfuric, methanesulfonic. naphthalenesuifonic, benzenesulfonic, toluenesulfonic,

camphorsulfonic, and similarly known acceptable acids when a compound of this

invention contains a basic moiety. Salts may also be tormed from organic and

mnorganic bases, preferably alkali metal salts, for example, sodium, lithium, or
15  potassium, when a compound of this invention contains an acidic moiety.

The compounds of this invention may contain an asymmetric carbon atom and
some of the compounds of this invention may contain one or more asymmetric
centers and may thus give rise to optical isomers and diastercomers. While shown
without respect to stereochemistry, the present invention includes such optical

20  isomers and diastcrcomers; as well as the racemic and resolved, enantiomerically pure
R and S stercoisomers: as well as other mixtures of the R and S stereoisomers and
pharmaceutically acceptable salts thereof. It is recognized that one optical isomer,
including diastereomer and enantiomer, or stereoisomer may have favorable
properties over the other. Thus when disclosing and claiming the invention, when one

25 racemic mixture is disclosed, it is clearly contemplated that both optical isomers,
including diastereomers and enantiomers, or stereoisomers substantially free of the

other arc disclosed and claimed as well.

The compounds of this invention arc shown to inhibit the enzymes MMP-1,
30  MMP-9, MMP-13 and TNF-a converting cnzyme (TACE) and are therefore usetul in

the treatment of arthntis, tumor metastasis, tissue ulccration. abnormal wound



phoéphorylation of the amno acid derivative, as shown in Schene 5. Thus)
the am.no acid derivatives 4 and 8 can be sul fonyJated or phosphoryl ated
wi t h conpounds 20, where ZRso is hydroxy or protected hydro>2y§ JURi or
am ne, and, if necessary, alkylated with R J as in Schene 2 i 1.
Renoval of t RO ®4 W esking group to give 22 and subsequent gﬁ&sgé/%g‘ln@of
the resulting phenol, thiol or amine with 10 provides 7. In the case where
ZR, 0-is equal to OH) no deprotection step is required to give 22. WO

001 44710 Scheme 5: ZRSo 20 4 2) R51 8 11tl3 2 8 JUL 2003 PGINS00/ 02076 -21
O~5\ ( ZR50 20 R, ~O A 21 Deprotect r Rs ZH O R-oOA 22 S 1 () The

propar gyl i ¢ anhesingr@mhnodentafdiagagraligeggtmnhmsilrectsagnsh done diseaSe hehHIG
starting fromthe amno acid derivatives 4 andlor.8. Sulfonylation or
Shosphoryl at 1 ofPEUBR PRSI iy Pradifsh i myghunpritids Fifarded Rlefor

4-ni tr obenzenemulbiguiy bt el tidRy of AACERd viny @ldkinl edliul MkdyharfdRol drhericed)

usi ng a base such as potassium carbonate or sodi um hydride ~n DVF provi des
24. Reduction $iectiniy overr¥Misil apd atg this pafiewsbnussA 1pane wentmeRtol d¥a®sp. nn
chlori de org ot heg:, ggwqﬂﬁgthod to give aniline 25 and subsequent al kyl ation

with 10 then provides 7. Aniline 25 may be derivatized wth a suitable
nitrogen protecting group) such as t-butoxycarbonyl, to give 26 prior to

al kyl ati on w ':Tih.lt.l subsequent %e rotecti en after the al k%!sg'to}.on l;%gp WO
00/ 44710 Schene'6."RAZOT PR PEVIECHT RRFSH I PIiarDgldmRetp YBY A0 Rs ~
NO2 i N. X R, ~defthe@3b&e24hith cdigmiseso of tte tolldWiggN, X ~ | R ~0 A ~) 10 2)

Depr ot ect .
a) reacting a compound of formula V:

Re
}35 /Z Ry
Q. N Y
okl
Rs

(V)
wherein R, R, R, R;, 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

10

formula B; or

15 b) deprotecting a compound of formula VI:

Re
¢ Rs  JZ LR,
N, Y

RygOHN 2= "X |

Rs
(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;

20 «¢) resolving a mixture (e.g racemate) of optically active isomers of a compound
of tormula B to isolatc one enantiomer or diastercomer substanually trec of the other
cnantiomer or diastereomers;
or
d) actdifying a basic compound of formula B with a pharmaccutically acceptable

25 acid o give a pharmaceutically acceptable sait.



23 10 7 Acetylenic derivatives 7 are also accessible via the tluoro
conpounds 27, 51U 0 is ~ NHR~- NN X R-0O A 26 readily prepared fromthe amo
acid derivatives 4 and/or 8 by reacti,on with fluoraryl 26, a2 8s8igwi?dBn
Schene 7. D&ap&ﬁgﬁgent of the fluorine of 27'in the presencecpts@ob@se such
as sodi um hydride with a masked hydroxy, thiol, or am no group (HZR o,
where R ~ is a suitable protecting group) in a polar aprotic solvent such
as '‘DMF, fol |l owed by deprotectton gives 28) which can then be alkylated with
10 to provide 7. Conversion of 27 to 28, where Z is sulfur) mght also be
acconplished with Na~S) K=S, NaSH or KS(C=S)CEt. The tluortne of 27 can

al so be displaced in a polar aprottc solvent with the propargylic

derivative 29, whewgthZepdid @ pc&s aNrhe feiciidheapRSQRGE Ot b FE&Rses kabwAS
sodi um hydride, to give 7 direct]y. 2 8 JUL 2003 WD 00/44710

PCT/ US00102078 the 3rtSe gehperesctionpitliza hyloggpating agent 1o Xprm. a reagg vedeivatige 4e 200
2) ~ A 27 Re 3 %%@ Q1tR) 0 i5~ ZH7 10i - NX
~1 R~ A28 C%i)%%%&%%“ erﬁebiyrl?gﬁﬁ?lz é&nt%t yrgﬁg&r‘g}%up, is available via
3(1, as shbwn in Schenme 8. Benzylic brom nation of 30 with

31, This s fol| oy of Bieaar g P I B BRer oD i B e e

propynyl cupr gy grobésden@sivel én mulahqagm'vdﬁ@ehydraxﬁnilldlsidZOQB WO 001 44710
PGT/ US00/ 02076 -24 Scneme 8 H3C/ R5 / CH3 1) ~ 0 XJ ~ N X 4 RFC 8 2) RBl A
30 R5 ~ CHzl 3r mv, X '~ R ado A" 31

With regard to process c) standard separation techniques may be used to isolate
particular enantiomenc 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 mixwre of optically active
diastereoisomers may be separated by standard techniques (e.g crystallisation or
chromatography) and individual optically active diastereoisomers then treated to
remove the 'resolving agent' thereby releasing the single enantiomer of the compound
of the invention. Chiral chromatography (using a chiral support, eluent or ion pairing

agent) may also be used to separate enantiomeric mixtures directly.

The compounds of formula B may be isolated in the form ot a salt of a
10 pharmaceutically acceptable acid, e.g. an organic or inorganic acid by treatment with

an acid such as described above.

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

15 1) alkylaung a compound of formula I, or a salt or solvate thercof,

HO_ -~

™
SO3H



Conmpounds of the invention can also be prepared by nodifying substituents 5
| U 15 on the acetylenic side chain at any stage after sulfonylation or
phosphoryl ation of the starting am no acid derivatives 4 or § 5% clahpnal
groups such as_h Ig en) hydroxy) ami no, al dehyde, ester, ketS@%%(gggginay
be nanipulatéﬂoﬂ@4 andard nmethods to formthe noieties definé %y , - Rx of
conpounds 1. It is recognized by those skilled in the art of organic

synt hesi s that the successful use of these nethods is dependent upon the
conpatibility of substituents on other partX of the nolecule. Protecting
groups andl or changes in the order of steps described herein may be

requi red. Sone igbo agempesihedformwiall abl e for the derivatization of conpounds
of swecture 32 {equivalent to conpoung,7 wherein R = is hydrogen) are shown
in Schene 9. Metallation of the tepm\pdh 2oetyl ene 32 followed by addition
of an al dehyde or al kyl halide, sulto :!Eﬂ tritlate provides derivatives
33 and 34. Reaction of 32 with fornaﬂnehyoA asdskn am ne provi des the
Manni ch additi on product 35. Cyanogen! bro }de addition to 35 gives the
propargylic brom de 36 which nmay be dﬁsplaced with a variety of

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

Pal | adi um cat al yzed coupling reactions of 32 provide the aryl or WO

00/ 44710 -25 2 B Jtghcigi pETpausdOf dZomga HEbovsapy la salt o yblyaesth&8of, IWith &

recogni zed t hose skil | in th t, of, organic synthesi.s th 3e.
successful uUse %@“Y%%@%aﬁégﬁ%g%af?“@éﬂeﬁﬂ8ﬁ?gdﬁ% O?%@n%oﬁ% t?ﬁﬁ&“%hOQﬂQ
substi tuent s orphokghefusipantashlofidd, beot®d ietedetaurgrapbs bidhgis Qluottalfamiclaqd or
changes in the order of steps descri?ed herein may be required. 5 S chene

9: R~ ~ Z RR Rsthipnppremideo a cpmpoynd.of gorggula Jilip . R 5340 R~ R ~p X | | A HO R-
AR 34 33 R-R-CHO~- R-CH2J Re R5 |~~ Z RRO R5 ~ | Z R- ~H2rn, o N X~ | J N
X~1 1 H\~ RaoO R40 - c~c~s ~s A H rgoH A 35 NRe6R~s 32 BrCN ArJC Pd(1)

TEA~R-ZRaO1l f RZTNX~ 1l Rg ZRR7 ABr NX~1 11 36 R~0

. AA 388 REOR ~ZR-r ~XR0 ZR B7 WD 00/ 44710 -26 2 8 JUL 2003
PGT/ US00/ 02076 The fol | ow ng specifid exanpl e$Gpd | ustrate the preparation
of representative conpounds of this ixiventipn. The starting materials)

i nternedi ates) and reagents are eit he commerci al | y avail abl e or can be
readily prepar edhdréh U @Mnging! Bromatedctibdig at ur e

The resultant sulfonyl chloride, fluoride or bromide, may be further converted
into triazolide, imidazolide or benzothiazolide derivatives, where J 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.

15

The invention is still turther directed to a process for making compounds of

structure B involving one or more reactions as follows:

1) alkylating phenol, or a salt or solvate thereof, into a compound of formula I'V:

Re 7
g}‘—i-':—Rs

Q

v
20
2) reacting a compound of formula IV above, or a salt or solvate thereof with chloro-

sulfonic acid to prepare a compound of formula I above.



5 procedures by one skilled in the art of organic synthesis. Exanple 1

3- Met hyl - 5- br onp- 2- (4-f | uor o- benzenesul f onyl am no) - benzoi ¢ acid To a

sol ution of 25.0g (U 102 nol) of 2-am no-3-methyl-5-bronobenzeig JjacigaLo
met hyl ester &,ﬁD%“ ?tent 5,776,961 ) in 300 mL of pyridi ne viggaag6lesdrs
21.93g (0. 113 ‘1 4-f| uorobenzenesul fonyl chloride. The reaction

m xt ure was stlrred for 18h at 80, cooled to roomtenperature and poured
into-water. The resulting m xture was extrall ted with ethyl acetate and the
conbi ned organics were then washed with 5% HC solution and water. The
organic |layer was then dried over MgS04, filtered and 15 concentrated in

vacuo. The residue V\%%'“@H?Wf%@pﬁﬁﬂméﬁ%? Afeceenpomngs f forguiget

acet at e/ hexane @38 39%9 of the desired product as a
tan solid. E ei‘t”ﬁ‘%i“ﬁrs‘)é?/&‘ﬁﬁé%pk%gﬁ"& ?JC(MH)' Exarrpl e 2 20

5- Brono- 2-[ (4-t| uoro- benzenesulfonyl) rret hyI am no] - 3- met hyl - benzoi c acid
nmet hyl ester To a salution 14. 53 @) anpl e
17300t of O i e mepifas gt fgutEh %'"%forbvgpa@@? e s

foll owed by 59. 9% Hosd QkillRA moine at dtod@mt RqumaesisT Eher e@ttingl M@erialst use@ inas
stirred at roomtenperature 25 for 48h and then diluted with water and
ether. The or gaFRaringhe CQ@B"‘%‘%%"&F&H’"’&W e SPRN. WadR bydnewn SedhadpehaEr i ed
over MyS04, fil t K d v S BWESe

chr omat ogr aphedéoglﬁlrﬁ%cﬁnga ge g Stalﬁﬁgof/\nm%eh%%%’l ;I;lg(%gtagt gﬁggtanesdm(wsi:afd())
to provide t 2.i188hod8yomalohg smsuamgrmtelpalbdmttnteameéxapalaee dietlbsed indl.i 9.

El ectrospray S : 5.8 (M+H)' 3U 2 8 JUL 2093 WO 00/44710
PC f NS00/ 020723/8%22{%?@639%]"

5- Br ono- 2- [1p4- hydr oxyhdsersmmesmltﬁsmylu)mnfwogmheamBaimrarmtlbnsI ar® ®8t Tagiedci d
To a solution of 17, U nL (U. 27rmd) of 2- nI-of|n375n1_ofDIVFa
room terrperatur%}“vx)dgc“aBHE rIFERIlY geashye rﬂS‘F‘ﬁ"o ?I“B(W)b S MeRCRlSs oS masked it 5
resul ting m xtus@eRa, b m&dmwndemémeesmé rEh:%Gn@an%%r%ér@&u&f thd §ieh®) of fhe045
nmol ) of the product of Exanple 2 dissolved in 50 of DVF was added to the
reaction. The rreagianoho mhisend, éhﬁmsﬁkﬂhéﬂﬂ ﬁéatlénlanltserpeqttﬂmgf&wupﬁwaﬂmlQid to
room tenperat ur (Yo [ ter
stirring for 'ﬁ %hgroﬁeggﬂ f“}ﬂ%‘g" OX ﬁ%ce}na&&@dd’qnhnnj’r 0vt hd‘;%? éﬁJ %d%xtﬁ%ot ed
with ethyl lécet'altraectWeeG iim et pgis's 2B ditidn) 99t e Btlep V& r Sdulg SHdw
filtered and caopcentrated in vacu The resi due was chr.omat ographed, tin

Si lica gel el ut P RERUES e A Aunrlipagliies on aming apig” SRRy gDl s g0y
of the desired ghepdly prolesy! The askd aﬁmdbueé ofﬂspr&ewmgt @msngb ifér a particular

El ectrospray Mass Spec: 441.8 (MH)'

5- Br onD- 2- [ ( 4- HgarUieRyiSHERoh e qssrﬁkvljedn@t w«;mrhﬁ%éfneswﬁrétnhwe PAYE Pl theci d

net hyl ester Totuﬂcﬁd?llaljgfd%'ﬂ @fbelﬁo?egleGQh%gan@fcaﬁbgﬁy PR Uk sﬁfxct@é@ﬂiﬁl e 3

in 125 nL of DMF was a sodi um bi car bonate fol | owed
by 4.7 nmL (3. 078atlityradithe moleqwmfeﬂnam@e sutisttuerise part angl e xeagtien eoaditions.r r ed

at roomtenperature Mén %I?epanng or elaborating compounds of the invention containing aryl,

heteroaryl or heterocyclic rings, those skilled in the art recognize that substituents on

that ring may be prepared before, after or concomitant with construction of the ring.

For clarity, substituents on such rings have been omitted from the schemes herein
25  below.

Those skilled in the art will recognize that the nature and order of the
synthetic steps presented may be varicd for the purpose of optimizing the {ormation
of the compounds of the invention.

The hydroxamic acid compounds of the invention, 1, are prepared according

30 to Scheme 1 by converting a carboxylic acid, 2, into the corresponding acid chloride

or anhydride, or by reacting it with a suitable peptide coupling reagent, followed by



and then diluted with ether and water. The organics were separated and
washed with water, dried over MgySO4, filtered and concentrated in vacuo.
The resi due was chrorrat ographed on silica gel eluting with et )ﬁl ?

acet at el hexanes ‘g :3) to provide 12.27g (78% of the de&gﬁgng{ﬁ%%g%’ester
product as a%%f’ ‘y‘@l | ow solid. Electrospray 25 Mass Spec '
Exanple 5

5- Br onp- 3- net hyl - 2- (et hyl - (4- prop- 2-ynyl oxy benzenesul f onyl ) - am noJ
benzoic acid methyl ester 30 To a solutionZof ().317g ( 1.208 nmol) of

tri phenyl phosphne di ssolved in 5 nL of benzene and 2 nL oC THF was added
0.07() nL ( | .re@gomwithhydfoxpropertgygive 1.for i@ apbte2d Bydndx Namihd dedvative

PCT/ US00/ 02076 , 28 _ ,al.cohal ter fi m, nut W o 1. 208 mml ), of

t he product of "Eﬁé’ﬁﬂl éorﬂpoud‘fjgéo"rheé%i"lzn 'ﬁar‘rfu%f SD‘H(—?I*I %@EY é%é’ﬁl &‘Sr th?ﬂe
reaction fol | oweadkiy §rbup Haylinén be2@prowted ©f kAb@h hybthaaods cprobiaxyinat e.
The resulting reaction mxture was stirred for 18h at room tenperature and
then concent r at¥&RMGREYY: The residue was 5 chromat ographed on silica gel
eluting with ethyl acetatel hexanes ( I :1 U to provide U 3898 (71 % of
the desired praopgn@ylic ether as a V\/nite solid. Electrospray Mass Spec:
451.8 (MtH)' Exanple 6 10

S- Brono- 2-[ (4- but - 2- ynyl oxy- benzenesulfonyl) met hyl - am no) - 3- ngt hyl - benzoi ¢
acid According to the Y ocedg f Exarrpl e O | SUg (Uﬁ% &7 of the

product of Exanpl @ 4 whl's !@ n%s 362\
2- but yn- 1- of to}_gj -;: |63/() of the al I®s dt her. 1S The
al kynyl oxy et her i ssol ve | n 2.2 nL of THF/ e ol ( 1:Re) and 1.1 nL

of 1.0N sodium hyd de solutfon was added. The reacfiog was heated to
retlux overnight, cooled to roo enperature and acidified with I U HC
solution. The m xture vvas extracte th ethyl acetate a%d t he conbi ned

organi cs were dried over MgS04) filter and concentrated in vacuo to
provide O W9g (97% of the 2U desired caMoxylic acid pgoduct as a white
solid. Electrospray Mass Spec: 451.8 ( M+tH)' anple 7
5-Bronn-3-nethy|-2-[nethy|-(4-pent-2-yny|oxy-benze;esuﬁ%o %
benzoic acid According to the procedure of ExanBIeIG UNQ
the product of Exanple 4 was reacted with 0. USB°H S
2-pentyn-1-of to give U 2338 of the ether-ester, fo
hydrol ysis to give U 228 (97@@ of the carboxyllc acid as a white solid.

El ectrospray Mass Spec: 465.9 (MtH)' 3U 2 8 JUL 2003 WD 00144710
PCTNS00/ 02076 _~y_ Exanple 8

5- Brono- 2- ((4- hept - 2a33%) 10X Xcile D ZRRL 58! grépavdd) ag ool nasnh@ﬁie 3- KRR hcid
benzoic acid According to the procedure of Exanple 6 U 25Ug (().6W mmmol)
of the 5 produ@?"!ﬁ“VE%aWp‘l"@cmea%hY‘Eagﬁ“eQi wuethblecqu’whﬁ@m@wrmmﬁﬁpyp of

2-heptyn- 1187 fyfhy be sulfonylated or phosphorylated by reacting with compounds 5, in which J is a

R
S no) 25

|64 nmol ) of

suitable leaving group including, but not limited to chiorine. The N-H compound 6
may then be alkylated with R,J and a base such as potassium carbonate or sodium
hydride in a polar aprotic solvent such as acetone, N,N-dimethylformamide (DMF),
or tetrahydrofuran (THF) to provide sulfonamidc 7. Compound 7 is also available
15 through dircct reaction of 5 with an N-substitutcd amino acid derivative, 8.
Conversion of 7 into the carboxylic acid is performed by acid, basc hydrolysis, or
other method consistent with the choice of protecting group R, and the presence of a

carbon-carbon triple bond.



give U. 2468 of the ether-ester) foll owed by base hydrolysis to give U 2148
(9% of the carboxylic acid as a white solid. Electrospray Mass Spec:494. U
(M+H) ! E>2<a[n()leh9 1(2) I ] Fonyl) . ] 328JUL2033

5- Brono- 2- [ (4- hex- 2- ynyl oxy- benzenesul f onyl ) - net hyl - am no] - 3 ~henzoi c
aci d net hyl e@?@?"ﬁy{or ding to the procedure of Exanple 5 O. 5%{%’2%4
nmmol ) of the product of Exanple 4 was reacted with U U59g (U. 6()4 nmol) of
2-hexyn-i-of to ewe U 2U6g (699 of the al kynyl oxy ether. El ectrospray Mss
Spec 494.() (MtH)' 1S Exanple 1I) -18-

5- Brono- 2- ((4- hex- 2-ynyl oxy- benzenesul f onyl ) - net hyl - am no] - 3- et hyl - benzoi c
acid To a sol ut$apemeg: 0. 2U68 (U. 417 mmol ) of the product of Exanple 9

di ssolved 2U m4.U nL of THF/ nmethanol ( gl:1 ) and U SnL of S.UN sodium

hydr oxi de sol uti on was added. The geagifon was stirred overnight at room
tenperature and then aciditied é\nﬁ@f

Cl solution. The m xtumrg was
extracted with di chl gronet hane helconbi ned or gani as \ Red over

c

o

MyS04) filtered d. & g¥erated i nsvagyo to provifde a sofi d which
was washed with etferffiegkanes (—dimf——anddri €tho? uo '?S tb give

U. 1638 (82% of the o% ed carboxylic acid product a ite Reolid.

El ectrospray Mass Spec: 477.9 (MH)' r 2 8 JUL 2~3WD 00l 44710 '

5- Br onp- 3- net hyl - 2- { net hyl - [ 4- ( 3- phenyl - pr op- 2- ynyl oxy) - behzenesul f onyl ]
am no}-benzoic acid nmethyl ester According to the procedgre of Exanple 5
0.250g (U. 604 mmol ) of the 5 product of Exanple 4 was reacted with (). 080g
(0.6(>4 mmol ) of 3-phenyl propargyl alcohol to give ().242g (85%Rsof the
al kynyl oxy ether as a ﬁ%own oil. Electrospray Mss §pec%%§ZEé]( '
Exanple 12 1U T H 5 L Ny I

5- Br ono- 2- ({4- [Ro03HmE hoxy-pheny+7=prupr2=ynylo§9?-a- xenesul fo yl}
met hyl - am no) - 3- et benzoic acid nmethyl ester Accq ng to the® procedure
of Exanple 5 0.250g . 604 Mol ) of the product of Exanple?’4 was reacted
with 0.098g (0.604 mgpl) of 3-(3-nethoxy) phenyl propargyl alcohol to give
U. 2858 (85% of the al kynyl oxy ether as a pale 15 yellowloil. El ectrospray
Mass Spec 557.8 (M+H)' Exanple 13

S- Brono- 2- ({4-[ 3- (2- met hoxy- phenyl ) - prop- 2- ynyl oxy] - benzenesul f onyl }

met hyl - am no) - 3- net hyl - benzoi ¢ acid nethyl ester 20 Accorgling to the
procedure of Exanple 5 U 25Ug (0.604 nmol) of the product of Exanple 4 was
reacted with U 0988 (U. 6(>4 mmol ) of 3-(2-nethoxy) phenyl propargyl alcohol

to give 0.296g (88%Me%odts ho? &ég&yﬂ%ho&ysu?}og?lrau@f agen?sok Oarn!z %BGwn in Scheme 3.

Thus, sulfonic acid salts 9, where ZR, is a hydroxy, thiol or substituted amino moiety

PGTNS00/ 02076 -3U Exahple 11 *

5 may be alkylated with acetylenes 10, where J is a suitable leaving group such as
halogen mesylate, tosylate, or tritlate to give 11. Acetylenes 10 are commercially
available or known compounds, or they may be synthesized by known methods by
those skilled in the art. The sulfonic acid salts 11 may be convcrted into the
corresponding sulfonyl chloride or other sulfonylating agent § by known methods,

10 such as rcaction with oxalyl chloride or other reagent compatible with substituents R,
R, and R, and the acetylene. Alternatively, the disulfide 12 may be converted into di-
acetylene 13 by reaction with compounds 10, followed by reduction of the disulfide
bond to provide the analogous thiols which may be converted into S by known
methods. Alkylatton of the phenol. thiophenol, aniline or protected aniline 14 with 10

15 to give 15, tollowed by rcaction with chlorosulfonic acid provide sulfonic acids 16
which are rcadily converted into 5 with oxalyl chloride or similar reagents.

Thiophenols 17 arc also precursors to 5§ via protection of the thiol, alkylation of ZH,



oil. Electrospray Mass Spec 557.8 (MtH)' 25 Exanple 14

5- Brono- 2- ({4-[ 3- (4- met hoxy- phenyl ). prop- 2-ynyl oxy] - benzenesul f onyl }

met hyl - am no) - 3net hyl - benzoi ¢ acid nethyl ester According to Qbe\nmrmdure
of Exanple 5 ().25()g (().604 mmol) of the product of Exanple 4 was reacted
with 0.098g (WO®O44THhp| ) of 3- (4-nethoxy) 30 phenyl propar gyPCHPRBNART6t o
give 0.24()g (71 %9 of the al kynyloxy ether as a brown oil. Electrospray
Mass -Spec 557.8 (M+H)* . 2 8 JUL 20@B WD 00/44710 PCTNS00/ 02076

- 31Exanpl e 1~ -19-

5- Br onp- 3- net hyl - 2- (et hyl - {4-[ 4- (t et rahydr o- pyr an- 2- yl oxy) - but - 2- ynyl oxy]
benzenesul f onyl yher'Zni9 )G, ¢ vz & @ndidertoretidty bt et fillfub tHbe@ddiyngxiidiohhe the
procedure of Exa le 5 lfSU() g ( 1.2U8 mmol) of the product of Exanple 4
was reacted witf¥ PJ“‘?%Q - 1.328 nmmol ) of 4-tetrahydropyran-2butyn- |

,4-diol to give 0.6U8 (88% of the al kynyl oxy ether as a colorless oil.

El ectrospray Mass SDec 567.9 (M+rH)' 10 Eaxnple 16

5-Brono-2-{[4-(tert™ Tﬁi‘??l di met hyl - si i anyl oxy) - benzenesul f onyl ] - et hyl

am no} - 3- et hyl - benzoi ¢ acid nethyl ester To a solution of 1.25g (3.Ul9
mmol ) of the product f Exanpl e 4 |n 5.Rs nL of DVF was Fésdged (). 514g (7.548

mol ) of inidazole f m R623_15 pmmol,)
t-butyl di met hyl silyl chl Nal he resul ¥i ng m xture vva siff st eNat room

tenperature for 15h and then diluted ®ith ether and waters, The organics
were washed with water, dried over Na=SO,, filtered and condentrated in
vacuo . The residue was chromat oeraphed on silica gel eluUng wth ethyl

acetate/hexanes ( I: U to provide 1.34g (84% of the silyl ether as a
white solid. Electrosms »@a &2%6.8 (MrH)' 20 Exarrpl%

2-[ (4-But - 2-ynyl oxy-benzengsul f orfyl ) - met hyl - am no] - 5- i odo- 3- met hyl - benzoi c
acid nmethyl ester To a solutidA of U 34Uy (U.644 nmml) of tthe product of

Exanple Ib in 30-nL 25 of di oxpne was added 1.3U niL (2.576 mmol ) of

bi s(tnbutyllin) followed by 0.959g (U.051 mmol) of

tetraki s(triphenyl phosphi ne)pal l adium(U). The resulting m xture was heated

to retlux overnight a hen con rated in vacuo. The residue was

chr omat ogr aphed on si }‘s ‘@1 th et+k—aeet at e/ hgxanes ( 1:2U) to

provide ().34g (72% %f[t he desired agyl” stannane. 3U The stannane was then

di ssol ved ~n 5U nL of ’ | or of or m and U mL of a 0. | Msolution of iodine

in chl orof ormwas added®dropwige. AftBr 15 minutes at room, 2 8 JUL' 20D3
WO 00/ 44710 PC T/ US00/ 02076 -32tenperature the reaction wﬁs guenched with

a solution of 1.5g of potassiumtluoride in 30 nL of methanol followed by

30 nL of 5% sodium bisulfite solution. The organic |ayerRmas separated, and
t he aqueous | ayer wa ext racted with dichl ogﬂmet hane. Eﬂ ned organics
|

were dried over NaZS , fllte and SO:H
G _— 3 G
Rg—== Ry
17 18 CISOH T

19
Rg
QL QA ke
10 s 7
ZRso T
14 15

The phosphorus contaiming analogs of 8 may be prepared using similar

methodology, as shown in Scheme 4.



5 concentrated in vacuo. The residue was partitioned between hexanes and
acetonitrile and the acetonitrile |ayer was then concentrated in vacuo to
give 0.265g ( 100% of the crude aryl iodide. The aryl i odide leﬂ_i*ngl ved
in5n of THF and 1.0 nL of a | .UM solution of tetrabutylam®ni um
fluoride in TMO®W447I8dded. The reaction was stirred for 1 h RCTEFON/ENIS
tenperature and the acidified with ~% HCl solution and extracted with

di chl oronet hane. The conbi ned oreanics were dried over MyS04) filtered and
concentrated in vaeuo to provide 0.185g (828 of the phenol. According to
the procedure of Exanple S U. 1858 (0.4()1 nmol) of the phenol and 0.030 niL
of 2-butyn-1-of spreawitded O 143g (69% of the desired ether as a 15

colorless oil. Electrospray Mass Sp 513.8 (MtH)' Exanple Z S

2-[ Benzyl - (4- hygi®achenzenesul f o Z o] - 3, 5- di net hyl - benzoi ¢ acid
According to the roure of Exanpl mg g (3.185 mml,) of 2-[benzyl 20
(4-tluoro-benzene¥§ul fonyl)-ammo] - 3, 5t di net Ryl - benzoi c acid nethyl ester (U.
S. Patent 5,776,984) gives 0.956g (7'??0/() of the phenol -carboxylic acid as a
white solid after trituration with ethgr. Electrospray Mags Spec 411.9
(MtH) ' Exanple 19 25
2-[ Benzyl - (4- hydr oxy- benzenesul f onyl ) - gm no] - 3, 5- di net hyl v

met hyl ester To a solution of 0.820g ( {1.995 mmol) of the product of
Exanple Z8 in 1 U nL of DW was added (}).826e (5.985 mmhs) of Ro @SSi um
carbonate foll owed by U 124 niL ( 1.995|mol) of iod thanm Reaction
was stirred at room tenper&ture for—3tr—2h—eamnd tt&erb' [N t ] et her and
water and acidified with 5% HC solution. The Aquéoou rRwas extracted
with ethyl acetate and the conbi ned organics were dr 2 8 JUB 2(f03 WO
00/ 44710 PCf| U500/ 02076 -33 over ivl~S04, filtered and contentrated in
vacuo. The residue was chromat ographed on silica gel elutipgg with ethyl
acet at e/ hexanes (-1:3) to provide U WUg (87% of the phenof-ester.

El ectrospray Mass Spec 425.9 (MtH)' 5 Exanple 20

2- [ Benzyl - (4- but - 2- ynyl oxy- benzenesul f onyt) - am no] - 3. 5- di net hyl - benzoi c

acid nethyl ester According to the procedure of Exanplg 5 @52’@1 Rep. 588
ﬁm 4 f&a 88 mmmol ) of
o)

benzoi ¢ acid

mol ) of the progygt Qf Exanple 1% eacted with 0.4

2-butyn-10l to 10 giU.2'U8g'(72% b, al RymyT oX§° @ white
solid. Electrospray Mdss Spec 477.9 (MtHg,, Exanple 21
5- Brono- 2- [ (4- hydr oxy- benzenesul fonyl ) - (4- net hyl - pi perazin-1-ylnmethyl) IS
am no] - 3- et hyl - benzoic acid nmethyl ester To a solution of |.Ug ( 1.894

mmol ) of the product_of Ex le 16 in 60 nL of carbon tetrachloride was
added U. 4058 of I\I—br%%‘ifﬁggﬁ? nsi‘%ee Clh"’}*ﬂemr")éskdﬁ iR gURPERdedr altcRaslipaxlaton {9

ret 7ux for 2h whokghobfhtich bifthéstho@@ideridasdelad BT id Behen®aS: tTIhGS) (M@ SminBen
cool ed top roomtenperature, washe h water, dried over Na2S04, filtered

. ! d wt .
2U and concent ragikderiviativescd and §5an e shldenylaipds ophosphaylated with ¢9mpoupds 2R/
and U. 7848 (5. 63gertmil ) i@fhyBRkRADH prdtee Rl R/uRs : 0} 40 21
m. (1.894 mol) ofr 1 _tlhylypi pygr azm. The re uﬁ?‘?}]g’q%ﬁﬂ?%r@%\ggqgﬁéﬂd
for 48h at roomlkyapemathurd asmaSeheme 3 b g wd2 WiRemowelt efrthe Ry netskipg gaoup @t e.
The organi cs wey. S | d t hen. extracted with ! 0% HC
solution. The a%?%&?él@g?suv\%é Deﬁ‘cu :!17‘?03 e%%\?\netrﬁsuﬂ?'@hpq\elﬁﬁ-l%yf}]l B i“BWea‘ﬁgL 10
extracted with ptoeidésoT. dnehdieasewhdieeZR,pisteqoaido OH, Moadeprodchisn siepXd regeired wer e
dried over 2804,65; | tered and concentrated in vacuo to provide U 501 g
(529 of tHE piP& &t nc-phenol as a white solid. Electrospray Mass Spec 51
1.9 (MH)' 30



2 >P JUL 2~ WO OQ 447t 0 PCT/USQO 02076 -34 Exanple 22

5- Br ono- 2- ~( 4. but - 2- ynyl oxy- benzenesul f ony!) - net hyl - am no] - 3- (4- et hyl pi per
azin-1-yl met hyl ) - benzoi.c acid nethyl ester To a sol ution of 0 6 672
mml ) of triphcnyl phosphine in 5.U nL of 5 THF was added O. 274 n‘ﬁﬂ[ &%
mol ) of 2- butWMDU44B ol | owed by 0.376g (U.734 mmol) of the ¥k

Exanpl e 21 dissolved in 2 nL of dichloronethane. After 5 m nutes at room
tenperature 0.578 nL (3.672 mmol ) of diethyl azodicarboxyl ate was added
dropwi se and the resulting reaction m xtur€lwas stirred overnight at room
tenperature and then concentrated in vacuo. The residue was diluted with

et hyl 1 U acet at &cherde bhe organics were extracted with | U% HO solution. The
conmbi ned acid extracts were basified with 1. UN NaOH sol ution and then
extracted with dicEtl oronet RssThe conbi ned di &l o RBaNe extracts were
dried over Na2S04, filtere d concentr at eCP| n The re5| due was
chromat ogr aphed on silica gel # uting w ko \=——

di chl or omet hane/ nbt hamottrrettytamine ( | L:bUU' 5) to provide U. 1498 845
(36% ) of the butynyl 2pgdber as a pale yell ow\@')/ El ectrospray Mass Spec
563.9 (M+H)' Exanpl e 23 S-Bronp- 3-net hyl - 2-{ 21
nmet hyl -[ 4- (4-pyrrolidin-1-yl-but-2-ynyl oxy) 2U
benzenesut f onyl ] - am no} - benzoic acid nmethyl esteryTo a solution of 0.300g
(U. 664 mmol ) of the product of Exanple 5 i%e 2. of di oxane was added
O Us4g ( 1.659 mmol) of paraformal dehyde, OFPE nd ( 1.327 mol) of
pyrrolidine, U 245 nL of acetic acid and 2.5nB of Ycuprous chl oride. The
resulting mxture was stirred at roomtenperature for 15 m nutes and then

heated to 25 ret7ux for 2h. After cooling to room Wﬂ)‘re the reaction
t

m xture was extracted with 1()%1BCl sol ution 4 ous extracts were
then basified with t.UY NaQeselution and &xbr dct=(d et her. The

conbi ned ether extracts were dried over Na2S04 tered and concentrated
in vacuo to provide 0.216g (61 % of the pyrrolwd¥ne-al kyne as a brown oil.
El ectrospray Mass Spec 52U.9 (MtH)' 3U 2 ~ JUL %gl WO 00144710

PCT/ US00/ 02076 -35 Exanple 24

5- Brono- 2-{[ 4- (4-di et hyl am no- but - 2- ynyl oxy) - benzenesul f onyl ] - et hyl

am no} - 3- et hyl -benz_?l c acid nmeth ester According to the procedure of
Bt o 23 1 0() 8 ( 2ThE ppopaiadl i HAEPT3 0 ey Sheseses g o BsOee s

U. 7498 (63% of shhmg cﬂ&ﬁ hryé ANTD 28l KikAGSs RaBbr \8ultbhyidddnSdr G§;ﬂ6§‘l fBhaphy
on silica gel eluti ng et hyl acetate. El ectrospray Mss 536.
(MtH)' Exanpfe gﬁghlmarwmtro aryl compound 23, for example 4-mlrobenzenesultonyl chlonde

5- Brono- 2-{[ 4- S mﬂf%r th
| - benzoic g.E)I d( ﬁ%?ﬁ]\%m&)t e¥l% ‘m(/l >§y) fﬁfﬁéﬁmﬁfybﬁsg%}%\] ‘{sln&%%%lhmm W}i?%t?ﬁe Y
product of Examsttchurﬁzhydnss ob \mle |pm\fi®sm1 Rédugtibre of weesniao dsaety). vt htdregen a

3. UM sol uti on of en bro de | h oro t hane e reacti,on

warmed to room f"é(rﬁ%%ﬁg NEREGH 035“ lor ”E(f'%? meﬁt}’?g ' &é@tﬁngwerﬁ%ur e
was then filter euibsequént fleyJatibd wah QO\Am pdrh\hduatsad Adilie 25t gy be d@ihAGZRdWvith a5%
HCO sol ution_and f@@[; The organics were dried over Na2S04, flltered and

concent r at ed0i nSY NQEER PHPERING BOWR SPERa§ thutgxyearbenghal0ggive 26PN Be as
a light brown Oblkyladbn @@l &bseQuén BebRctdniatter the alkylanon step.

[ 4- (4- met hoxy- but - 2- ynyi oxy) - benzenesul f onyl ]-nethyl-am no}-3

met hy- 1- benzoic acid To a solution of U 1178 (U.2I5 mmol) of the product of
Example ZS in I.U nL of THF and 3.0 nL of nethanol was added U.5 nL of a

S. UN sol ution of sodium 25 hydroxide followed by 3.6n8 of

t ct rabut yl anmoni um hydrogen sul fate. The resulting




reaction mxture was stirred at roomtenperature for 15h and then acidified
with 10% HC solution and extracted with di chl oronet hane. The conbntd
organics were dried over MyS04, filtered and concentrated in vg;ug t’ggm
provide U ()838 (8 | % of the bispropargylic ether carboxyli.c®ac W‘ a
white solid. WOd0MIB&pray Mass Spec 4H 1.8 30 (MrH)' r 2 8PGUUSM02H

001 44710 PCT/ USO0/ 02076 -36 Exanple 27

5- Br ono- 2- {[ 4- (4- cycl obut yl am no- but - 2- ynyl oxy) - benzenesul f onyl ] - net hyl

am no} - 3-net hyl - benzoic acid nethyl ester -Jp a solution of 0.300g (0.55(!
mol ) of the product of Exanple 25 in 3.0 5 nL of THF was added 0. 103 niL (
1.211 mmol ) of sgremelsut yl am ne and the reaction was stirred for 15h at room
tenperature. The resulting mxture was diluted with ether and the organics

were washed with water and bri N i ed over Na2SO%, filinMoed and
concentrated in vacuo. THe nestdue was chromajogr a,bh d_On silica,gel
eluting with a gragient of ethyl Bcetate h 1) to

chl or of or 1 met hanol (9: 1,1 to provide 1 U 0.1999 () 6999 of the proparg§/l iC
cycl obutyl am ne as a col 8FPess oil. E ect rospr ss Spec 535.() (M+tH)'
Exanpl e 28 24

(4-{4-[ (4-Brono- 2- hydr oxycar banoyl - ~- net hyl - phenyl ) - net hyl - sul fanoyl J 15
phenoxy} - but - 2-ynyl ) - cycl obutyl - carbam ¢ aciigkehggt 1 butyl ester To a
solution of 0.167g (0.312 mml) of the product of anple 27 in 2. U nL of
DMF was added U. U75g (U.343 mmol ) of di-t-butyl ditarbonate and 7.6n8 of

4- di met hyl ant nopyr i di neﬂﬁwi on was stirred fRy h_m, room
d |

t enperature and th di Il\llut ith ether and wa&hed i{\ntQ ter, 5% HC
sol ution and brigne~\The e '8Ver” Na2S04, filtered
and concentrated 1n Mo to provide 0.173g (87 f the carbamate. To a
solution of U 1738 2 mol) of the t-butyl amate dissolved in 6.0
m. of THF/ methanel ( 1:1 ) was added 1.4 nL of a 1,,0N NaCH solution and the
reaction mxture was th&h heated to reflux for 15h. After cooling to room
tenperature 25 the reacfion mxture was acidified yith 5% HCO solution and
extracted with dichl oropet hane. The conbi ned or gggics were dried over
MyS04, filtered and cong¢entrated in vacuo. The resijJdue was chronat ogr aphed
on silica gel eluting with ethyl acetate/ hexanes ( 1: | ) to provide
().149e (88% of the ca i i s a white solidd. :i0 To a (> sol uuun
of U ()4() nL (0.792 mml) Hbepdrec?. OM sol uti on of oxalyl chloride in

di chl oronet hane) dissolved in 3.4 nL of dichloronethane, was added WO

001 44710 -37 2 a ~u~ 2c~ PCTNS00/ 02076

Acetylenic derivatives 7 are also accessible via the fluoro compounds 27,

gani cs~were t he

readily prepared from the amino acid derivatives 4 and/or 8 by reaction with fluoraryl
5 26, as shown in Scheme 7. Displacement of the fluorine of 27 in the presence of a
base such as sodium hydride with a masked hydroxy, thiol, or amino group (HZR,,,
where R,, is a suitable protecting group) in a polar aprotic solvent such as DMF,
followed by deprotection gives 28, which can then be alkylated with 10 to provide 7.
Conversion of 27 to 28, where Z is sulfur, might also be accomplished with Na,S,
10 K.,S, NaSH or KS(C=S)OEt. The fluorme of 27 can also bc displaced in a polar
aprotic solvent with the propargylic derivative 29. where Z is O. S or NH, 1n the

presence of a base such as sodium hydride, to give 7 directly.



0.061 nL (0.792 mmol) of DW and the m xture was stirred at U for 15

m nutes. A solution of U 164g of the carboxylic acid, dissolved in | nL of
DMF> was then added and the reaction was warned to roomte 49 The
resulting mixture is stirred for 1 h at roomtenperature azgféh red
into a 0 m xM@W4R00. 8 nmL of water, 4.0 nL 5 of THF and 0. BET/HE0 °7é SO%

aqueous solution of hydroxylam ne. The reaction is allowed to warmto room
tenperature overni ght and the organics are then concentrated in vacuo. The
residue is diluted with ethyl acetate) washed with water and saturated

sodi um bi carbonate, dried over Na2S04, filtered and concentrated in vacuo

to provide 0.153gmé91 9% of the carbamate-hydroxam c acid as a white foam

10 El ectrospray Mass Spec 637.9 (M:H)" Exanple 29

5- Br ono- 3- et hyl - 2- { net hyl - 4- met hyl am no- bug; 2- ynyl-oxy) benzenesul f onyl ]
-am no}-benzoic acid et jer 15 Accordlng ﬂo procedyge of Exanpl e
27 0.325¢g (0.596 mmo!) of the pr oduct o% ’ ¢ eact ed—w-th— 8

met hyl am ne to 6rovrde—U‘I3zg—tﬂ59© of THe opar gyl i ¢ net hyl am ne as a

brown oil. ElectrosprafMass Spec 495.() (M Exanpl e 30 20
(4-{4-[(4-Brono- 2- hydr oxycar banoyl - 6- met hyl - pheng?) - net hyl - sul f anoyl | phenox
y}-but-2-yny|)-nethy|-carbanicRacid tert-butyl ester According to the
procedure of Exanple 28 0. Ogéau.ZZZ nmol ) of the product of Exanple 29
was converted into O Wlg i i

Mass Spec S98.0 (M+H) " 25 Exalfipl®
5- Br onp- 2- { [ 4- (4- cycl obut yl am no-4ut - 2- yny! &?-brnzenesulfonyl] nmet hyl am n

o} - N- hydroxy- 3. . met hyl - benzanide” To a sol ujp@dedef | U. 1 (H g (().157 mmol) of

t he product of Exanple 28 in 2/(1 3U nL of dichloronmethane was added |.U nL

of tritluoroacetic acid. The‘resulting solution was stirred at room

tenperature for I h and then concentrated in vacuo. The 2 8 JtIL 20p3 WO

001 44710 PCTNS00/ 02076 -38residue was diluted wth & c r gwret hane and
washed wi th saturated sQdi um bi caebonate sol utPon, Q d fover Na2S04)

filtered and concentrated in vacuo to prOV|¢Ep%?iii§jx %) of the

am no- hydroxam c acid. To a solution of U U78g (U 16 mmvl) of the

am no- hydroxam c acid 5 dissolved in 2. U nL of ¥{cHl or omet hane was added

0.29 nmL (0.29 nml) of a 1.0Msolution of HO in ether. The resulting

m xture was stirred for t h at roomtenperature antd then diluted with

ether. The precipitate was filtered, washed with ether and dried in vacuo

to provide, O U68g (829 the .h drochlo i de salt of_ the amno-h droxanlc
acid as a tan sol i ¢°meP % w&%93§5&8355§P8“@NWﬁ$“‘ﬂ@gkﬁﬁ

5- Br ono- N- hydrsmmamhwlmasr{)mmaﬂ of 40 (TR BRI RRikide -id - yemb.%(ad
benzenesulfonyl] am no} - benzam de According to the procedure of Exanple 31

0.066g (0. P | Bydracarbpn selvers prejdeschsemide M Thisdsiplovead py displaeement ofAlEs of
the desired h loQfinl f El ect rospray
MBSS. Spec 4953/635:?{';1/% l_“é?{h lﬁ?a@ﬁﬂna& frﬁﬁﬁyﬁéﬂppﬂe st e Shifordmidd 8.

5- Brono- 2- ({4-[ 4- (3-di net hyl am no- propyl am no) - but - 2-ynyl oxy] 2U
benzenesul f onyl } - met hyl - am no) - N- hydr oxy- 3- et hyl - benzanmi de According to
the procedure of Exanple 27 0.300g (0.55U mvol ) of the product of Exanple
25 reacted with 0.362 nL (2.75 mmol ) of di nethyl am~no propyl amne to
provide 0.076g (24% of the propargylic diam ne-ester. According to the
procedure of Exanple 28 0.135g (0.239 nmol) of the 25 diam ne-ester was
converted to the t-butyl carbamate) followed by hydrolysis of the ester and
conversion of the carboxylic acid into 0.059g of the carbanmate-hydroxamc
acid. According to the procedure of Exanple 31 ().()58g of the carbamate
hydroxant ¢ acid was converted into O U37g of the desired bis-hydrochloride
sail of



3U t he di am no- hydroxam-c acid, c~btaned a.~ a brown solid. Eleetrospray
Mass Spec 569.() (MtH)' WO 001 44710 -39 2 8 JUL 2003 PCT/ US00/ 01076
Exanpl e 34 , v

5- Br onmo- 2- ({ 4- [ 4- ( 2- di met hyl ami no- et hyl'am no) - but - 2- ynyl oxyJeh 25 ¢ onyi
} - met hyl - ami Q00447 r oxy- 3- met hyl - benzani de 5 According to PREYSPYREWur e
of Exanple 27 U. . 3UUg (0.55U mmol ) of the product of Exanple 25 reacted with
U 3U-nL (2.75 nmmol ) of N, Ndi net hyl et hyl enedi anine to provide 0.114g (38%
of the propargylic diamne-ester. Accordiagd-to the procedure of Exanple 28
0.192g (U. 348 mmol ) of the diam ne-ester was converted to the t-butyl
carbamat e, fol |sxhedeBy hydrol ysis of the 10 ester and conversion of the
carboxylic acid into ().073g of the carbamate-hydroxam c acid. According to

the procedure of ExanBI"éBC 057g of the, car b@m Bfpxam ¢ aci d was
converted into U WUg of t | %ZI red bis-jhydraoghl ilde salt of the
di am no- hydroxam ¢ aci d) obtai fied as & ofi d.” Bl ect reSpH-ay—MaSs gSpec

15 553. U (M+H)' " Exanp] e 35 A
5-Bronn-2-[(4-nethoxyaﬁéhzenesulfonyl)-net ageno] - 3- net hyl - benzoic acid
met hyl ester 20 To a solution of 5.00g (U.012 nol) of

5- br ono- 2- (4- met hoxybenzenesul f onyl am no) - 3- net hyl - benzoi ¢ aci d net hyl
ester (U S. Patent 5,776,961 ) in 40 nL of DWMFwas added 0.604g . (0. Ul5
nmol ) of 60% sodi um hydride. The resulting m xturle was stirred at room
tenperature foe 0.5h and then 1.2 m (U. 018 nol )| of iodonmethane was added.
The reaction was then stirred for 15h and then 45 diluted with ether. The
organi cs were washed with water, dried over MySO4, filtered and
cuncentratcd in vacuo. The residue was triturated with ether and the
resulttng white solid was collected by filtrati oRsand.drciegin vacuo to
provi de 4.45g (86% of the N-nethyl sul fona® de. | Ij§£ﬂ65pray Mass Spec
429.8 (MtH)' 2-a ~u~ 2007 WO 844410 PELT ool “4U Exampl e 36

5- Br onb- N- hydr oxy- 2- [ (4- et hoxy- benzenesulT oply met hyl - am no] - 3- net hyl
benzani de To a solution of 0.200g (0.467 moN)Aof the product of Exanple 35
in 6.0 5 nmL of THF/ nethanol ( 1:1 ) was added .Q?L of 1.0N sodi um

hydr oxi de sol ution. The reaction was heated to reflux overnight, cooled to
roomtenperature and acidified with 5% HCl solution. The m xture was
extracted with ethyl acetate, washed with brine and the conbi ned organics
were then dried over MgS04, filtered and concentrated in vacuo. The residue
was triturated w thcgmpsiddiestanesnvendon tanPilsh ségreiaawd 9! thedirAse Sstiedied
and dried in vacuo to provide 0.136g (70% of the desifed carboxylic acid
product as & wiepthe @eqys)ednc side ghain 3lpanyStags agier wlfoaplaten pophospharwialion effthe

2. ()M solution . gxal- hl oL J i ﬁ}mﬂ I Lt it mL
of di chl or onet kslgfr%len% d?rlslxggglgd&h{vg@%ésnmtg}( gh#f%e nngrlgb%%)fs% tgaﬁooé%h@d?%ééti on
is stirred for amiogaldehysle, atterOketdnes glosmay ihe riingpuldied JRBgadar @éthodoto formd t he
carboxylic aci i.ssol ved | f. DVE added to.the re i on and
the resulting ﬁ}exrﬁ?} l('aebiaséﬁgfcl5 |B¥ gdﬁ(??ﬂ‘“%“é‘f’%é%?ﬁ ‘te‘é%ﬂglﬁg{b r“éosggghf‘ﬁ' nlﬁe
poured into a :anmj'f Efgﬂhfﬁ sgﬁtghkigthlm.thefsumﬁsﬁﬂ,uséoﬁhé@e r@éthdad:-?? aé]jégdlén%pdﬁ.th@f a
50% aqueous, sol ution,of hydroxyl am ne, The reaction is allowed to warmto
r oo(;n t errpei%t uCEMBRHDIIHY &Eﬁ“%ﬁ‘ﬂ}/e?ﬁé"’o?‘b%‘rﬂ% obthe melethle & ﬁ%’\%ﬁ‘!"rga&'@tbpsiaﬂd)\;]écuo.

The residue iscRidgel inih@Erdat bisi@isikere@ here® mayPsdReuiid h 5% HA  sol uti on,
wat er and saturated sodi um bi carbonate, dried over over Na2S04) filtered

and concentrated i nSmeuf the methadgeapilgdy for (rgoderisstizatien mfdeamponnds &€i d
as a white foamruc'ﬁkr‘écjf ?@Qﬁﬁen%ﬁscoﬁ%ﬁnézﬁuﬁe&ww; is hydrogen) are shown 1in

Scheme 9. Mectallation of the terminal acetylene 32 followed by addition of an

15  aldehyde or alkyl halide, sulfonate or triflate provides derivatives 33 and 34. Reaction
of 32 with formaldehyde and an amine provides the Mannich addition product 35.
Cyanogen bromide addition to 35 gives the propargylic bromide 36 which may be
displaced with a variety of nuclcophiles to give, for example, cthers, thioethers and

amines 37. Palladium catalyzed coupling reactions of 32 provide the aryl or



{25 Exanple 37

5- Br ono- 2- [ (4- but oxy- benzenesul f onyl ) - net hyl - am no] - 3- net hyl - benzoi ¢ aci d
nmet hyl ester According to the procedure of Exanple 5 0.250g (;L::Ege ?m)l) of
t he product of Exanple 4 was reacted with ().U55 nL (().604 muol) o

n-but anol to Q’P\P@"‘?? ().24 1 g (85% of the n-butyl ether. pogysay
Mass Spec 469.8 (MtH)' WO 00/ 44710 -41 2 8 JUL 2043 PCTNS00/ 02076 Exanpl e
38 5-Brono- 2-[ (4-but oxy-benzenesul f onyl ) - net hyl - am no] - 3- et hyl - benzoi c
acid To a solution of 0.2U48 (U. 434 mmol ) -8%- t he product of Exanple 37 in
6.0 nL of THF/ ncthanol ( t : t ) was added 2.2nL of | .ON sodi um hydroxi de
solution. 5 Thehereezeyl acetylares 8atleds trecogrizédiby atese ndkijledi, inctel &d of corgamiom

tenperature and a with 5% HC . sol ution. .The m xture was ext cted
i the et hyl © acerariest fatin Shicrf st er G HeiiPls i P PG ARt BT Phen
dried over MSQ# suistitdefis@@ odtitd pe@SEhE maledlel ﬁolé@@r%roﬂﬁ%@nﬂ/@ﬁbl%@eé’?ﬁﬁhe
triturated with etherl hexanes {;61 1) and ttte solid was col | ected and
dried i n vacuo a¢erpf sigpridesented)gepin may baogquged.t he desired 1 U carboxylic
acid productt as a white solid. Electrospray Mass Spec: 455.8 (M+tH)' Exanple
39 5-Brono-2-[(4-butoxy-benzenesul fonyl) - net hyl -am no] - N- hydr oxy- 3- net hyl
benzani de 15 ToS@wemeSol ution of U.54 nL ( | .072 mmol) of a 2. UM sol ution
of oxalyl chloride in dichl oronet ne, diluted with 4.7 nL of

di chl oronet hane) is addedRd. 1.U72 mol ) of and th&areaction is
stirred for 15 mnut@s at U ution of U 1638 ( 33 Rsof the
carboxylic acid gr et __of X rrpl 38, dissolved sn 1 , was added
to the reaction and tfhe nesultin xture is 1 for I'hfat room
tenperature and then ed int®’ aR m xture of 1. of wate 5.4 nL of

T'HF and 0.34 nlL of a 50% agueous sol ution of hydroxyl andhe. The reaction
is allowed to warmto roomtenperature overnight and the organics are then
concentrated in vacuo. Theresidue is diluted with ethyl acetate) washed
with 5% HC sol uti onﬁxmtvezl and saturat€d,sgdj um bi carbonate) dried over
Na?S04) filtered 25 and concentrated #n va%ud"to provi de 0.157g (93% of
the hydroxamc acid as a white foam”El ectrospray Mass Spec 5(f6.8 (MH)'
Exanpl e 4(1 4- Am no-5- net hyl - bi phenyl - 3- car boxyl i ¢ aci d met hyl eg Ler 3(1 To

a solution of 509(U0 m)l) ofRe2 am no- 5- br ono- aC|d
met hyl ester and 2.8g ( qu phenayd;, bor oni acwlj ,@ {J

8 JUL 2003 WO 00/4 10 076 dln'et-hbxyeiﬁla,@n WS d ed 5 n1_ of
a 2. UM aqueous and 180 | ()2 ) of Pd(é‘F%
The reaction m xtur Ma evacuat"éd and M ed with hr as tine 5was

then heated to ret7u verni ght. The reaction was then cooled to room
tenperature, and poure® into ethyl acetate and water. The hqueous | ayer was
5 extracted three times with ethyl acetate. The conbi ned otg&h’f‘cs wer e
washed with brine) dried over MJSO, and concentrated in vatuo. The residue
was chr omat ogr aphed on ﬁj(dl a gel using gradient elution (10WAo hexane to
4/ 1 hexane/ ethyl acetat® provide 2.5 g (5U% of
4- am no- 5- net hyl - bi phen Scar boxylic acid nethyl estgr. EFe@g Ey Mass
Spec: 241.8 (MtH)' Exanple 41

5-Met hyl -4-[4- (pyridin-4-yl oxy) benzenesul fonyl an?@@]

{ enyI 3- car boxylic

acid nmethyl ester To a s@u Rel. 43 g (5.93 mmol) he produtd, of
Exanmpl e 40 in 2Un1_O.Soh‘ @Nvas added i .98g (552 mmol)

4- (pyridin-4-yl ogy on | chloride and the react$bn was stirred
overni ght. Addi t| pyr| di n- 4yl oxy) benzenesul f onyl loride (U.5 Q)
1.6 mol) was added t over the next two days. The reachiEon was t hen
diluted with water and exigacted three tinmes with dichl orohet hane. The

organi cs were conbi ned, washed with brine) dried over 2U Na.=SO ,
concentrated in vacuo and chr omat ogr aphed on silica gel uﬂsng qdiRgnt
elution ( UMW hexane to 1 ()Woethyl acetate) to prcﬂl de | T‘j ’

5-net hyl - 4-[4- (pyri di n- 4yl oxy) - benzenesul f onyl am golo-Ai T =3- call boxyl i c
acid nmethyl ester 2.54 g (90% as a white solid. Elec rgs ray Mass| Spec:
475.2 (MrH)' 25 Exanple 42 IR

4-[ (4- Hydr oxy- benzenesul f onyl ) - met hyl - ami no] - 5- net hyl - bi ph&Ayl - 3- car boxylic
acid nethyl ester



To a ()" Csolution of L.25 g (2.63 mmol) of the product of Exanple 41 in 7
L of DVF at was added ().132g (3.29 mml) of 6W% sodi um hydride. The:
reaction 3U was held at U C for 15 mnutes and then warned to rqQom ’
tenperature. |odomethane (U.49 ni) 7.89 nmml) was added and thé r@&cﬂ%n
was stirred oWeO8MgHe. The ° , 2 8 JUL 2003 WD 00/ 44710 PcFFUAESME¥3%6
-.~3reaction m xture was quenched by the addition of water and the aqueous
| ayerr was extracted three tinmes wuh dichl oronet hane. The organi cs were
conbi ned, washed with water and brine, dri-2¢f over MgSO,, and concentrated
in vacuo to provide 0.9 g (68% of 5-nmethyl-4-[4-(

1- met hyl pyri di ni um 4- oxy- benzenesul fonyl)-nethyl 5

am no] - bi phenyl - 3-carboxylic acid nethyl ester iodide as a yellow solid.

El ectrospray Mass Spet: fogpyingispesific)examples iduptratej 9e PePA(af1on of (eDrepentakiys )

of the pyridini Il HE; X ] )

U.()378 (U.88 m‘l@%%a}é‘;s fetpizily ﬁqwﬁ%r T8 sartind i i feBlales! B AADEHs are
ret 7ux over ni ghaitheMtnmmerawtly avrilabk arsen herdadiddpreparbd BiloWdig siandaod literatnreand
extracted three ti nes gith gﬁtj]tl%lgié(aﬁet ﬁtte' The organi cs were conbi ned) 15
washed wi t h 2br i FTECCCHI 8¢ °8Y YL TEAUEMYEPRd in vacuo to provide
282 ng (86% of

4-[ (4- hydr oxy- benzenesul f onyl ) - et hyl - ani no] - 5- et hyl - bi phenyl - 3car boxyl i c
acid methyl ester. Electrospray Mass SpExampledl () (MrH)' Exanpl e 43

4-[ (4- But - 2- ynyl oxy-{0 I LARE ] z@m(? = ,;{EE?}} = bl | - 3car bo
xylic acid hydroxyam e%?%ﬁ%yt(%ﬂgﬁébg%%c Blr}]é“%? abrgrgf'gdlgg%. g
(U.58 nmml ) of the pFodswuticafof 23dlgnd 02 mainet Darihe- amethy ) S-SFomohsinyoisfacid

AT (47 Dut - 20 Py PRy e R B Gy 16 S 300 B o ymsins e ghost g 0.3

car bogyl ic aci ﬁnmbhyiﬂ;emb%zfenﬁuffchy;msmmy. N&&Sacﬁb@@inxtﬂ@v& s(ti?#hh?}t‘tbr 18h at

A g L P XL oo piad dao et T Past g s s

4-[ (4-but-2-yny, = e . ] = hj ; ar bo
xylic acid. El eéé?l)rﬁ %téc‘?)?g@ {\!E)zlsﬁ k‘%‘%{é%:q“)dggé E%ﬂgb%%gﬁ\w% %&%?ﬁ 3%%??@%@25%
procedure of BEXdGhscduBn dgdMager( Uhel organig| ryesfwas hieencdried avgt MgS&k, diliaessi and
converted tQ the hydroxam c aci ) .. ) )

2T (4. But - 23y nyioBsaNHEIRA aR T digI15SHE WA CHITORTBheskmglict B RHGPE 2tar bo
xylic acid hydruyabige/mekme ¢i:30wbrokiab 4(533°89%f oPthe GleBikpokiuct as a tan

El ectrospray Mass ?é)ec: 465. U (MrH)' 3U 2 8 JUL 2003 WD 00/ 44710

PCT/ US00102076 solid-Elegyaspysy dagg Spec: 388.0 (M-H)

5- Brono- 3- net hyl - 2- { et hyl - [ 4- (3- phenyl - pr op- 2- ynyl oxy) - benzenesul f onyl ]
am no}-benzoic acid To a solunon of U 24Ug (U. 455 mmol) of the product of
Exanple 11 in 6.() 5 nL of THF/ met hanol Ekathple 3 was added 2. 3nlL of . ON

I
ool od 1o rlom ¢ Saier -t SR AmER oD, MORY Spir ity BUTRRL B o

was extracted with ethyl acetate, washarethiyfdstderi ne and the conbi ned
organi cs were then i ed over S04, filtered and concentrated in cuq.
The residue was tritt % SAHUQR ?%%g%@/(kgﬁﬂégt fhe pradust of JEixqmple, U%%&? H‘?-was
col l ected and djfi SRIF WasVAREW 66.9g ROQYY %goofll Ssiun/SboRhictBRoWES by €04 mL

carboxylic acrd product as a white solid. Electrospray Mass Spec: 513.7
(MrH) '~ Exanpl e @560 mol) of iodomethane. The resulting mixture was stirred at room temperature

5- Br ono- 2- ({4- [ 3= 14 5 - 2- laxy).s.hen e Nyl

met hyl - ami no 3%&??15{?& @gﬁ@g@&%ﬁ%w@%@n%g B e ‘%‘FR%. Bt ‘3*9( {‘i?’ﬂéﬁf}drln?r“oq)
of the product wishEdk svihl watdr2andrnthén dried owdr MpFDgretilieaetodnd( cabcertrarednvias vaide d
2.3mL of 1. UN sodi um hydroxi de solution. The reaction was heated to retl ux
overni ght, cool B C8idpe oSt Ermeaiagraphed fysilies gelf eluinavmith whylHesetasyheitangh.
The m xture wa rac i hir1et vl \a ¥ W (o] t he
conbi ned or ganﬁégﬁ%?eﬁr?ﬂlgw l&i i%dmg\‘/%é)r 8%%%)%”%??@2&5%%%%@&%@% ggtbglg' in
vacuo. The r esiElgeiraspaytMass Spect ddiS.Ri(M+Ht her / hexanes ( 1:1 ) and the solid
was col | ect and dried in vacuo to provide 0.184g (75% of the desired
carboxylic acid product as a pale yellow solid. Electrospray Mass Spec:
543.8 (M+H)' 25 Exanple 46 5-Brono-2-( {

4- ( 3- (2- nmet hoxy- phenyl ) - pr op- 2- ynyl oxy) - benzenesul f onyl

met hyl - am no) - 3- net hyl - benzoic acid To a solution of ().264g (U. 473 mmol)
of the product of Exanple 13 in 6.U nL of 3U THF/ methanol ( I : | ) was
added 2.4 nL of | .UN sodium hydroxide solution. The reaction was heated to
ret 7ux ewern~ght, cooled to roomtenperature and acidified




2 8 JUL 2003 WD 00144710 PCTNSO0/ 02076 --15wmth 5% HCO sol ution. The
nxture was extracted with ethyl acetate. washed with brine and the

conbi ned organtcs were then dried over MyS04) filtered and coz'lge.ﬂjrp@d in
vacuo. The residue was triturated with ether/hexanes ( 1: | an Lt e solid
was col | ect edW@@8441#9 ed i n vacuo to provide 0.159g (62% of TREVPAEYEy 5
carboxylic acid product as a white solid. Electrospray Mass Spec: 543.8
(MtH) ' Exanpl e 47

5- Brono- 2- ({4-[ 3- (4- met hoxy- phenyl ) - pr op-27ynyl oxyJ- benzenesul f onyl }

met hyl - am no) - 3- net hyl - benzoic acid 10 To a solution of 0.217g (0.389 nmol)
of the product of Exanple 14 in 6.() nExampl¢t/ nethanol ( 1: |) was added |
9mL of I.UN sodium hydroxi de solution. The reaction_was heated to _refl ux

overni ght, cool edresorslhhverrbsnanesulionybiemethy|-amingl3hmetiyldenaoig agid on.
The m xture was ext FRct hntd 180N (@Q%%%Q’of}’!iﬂﬁ{ﬁzg-el‘éﬂl th3bs e aps e

conbi ned organics were then dried over and 15 concentrated
in vacuo. The mewhdumperature rwasadded @.0figt 9.227herdbhex 20 spditml hydriged Thee

solid was cqll d and. dri in,v 0 provide .0. 1 9% of the
desired car gox;?/%lg‘@m&c'?‘gm i ggg% rreg\s{gr;&%?'{de&%ﬁi“dl.m'@l‘ 8‘(9:h& g?@f@ Wﬁé 3‘ glﬁec:
543.8 (MrH)' BEyaddabeotiBxaifiple 2 dissolved in 50 mL of DMF was added to the reaction. The

2-[ (4-But - 2-ynyi oxg- benzenesul f on%i ) - met hl}ll - armi no(])ﬁ-oS- i odo 3-nethyl - benzoic
acid To a sol ut'faSHORHMIXIUENWEs ten ReyEdngetjuxqfor 2Al. ¢RokduUe fon IEMBETHNE ad | n
6. () L oof T Hridieididined d pi 1 wunass astele@ivkioRMArRE slirring™oP Al HE rBfrpx 1 de
solution. The reaction was heated to reflux overnight, cooled to room

t enper at ur e andniz@reavadi diluted with Fwassr, and exikigd i with eind agetateuTdevgpmbined

extracted whth | t , dy M I I. r ics
were then oPi edrets TEEUHT prkE BNEIMASHA, B, BN chitenROlD 1§ S A G2
0.089g (909 Ofresidie VARSIhFERRaIEAAPAEK Yh kiicAEdl Ictlitiaf GUL EthASic@atfHekhes @1 :B Lo

El ectrospray Mass Spec:. 499.8 (MtH)' 2 8 JUL 2003 WO 00/ 44710 . )
PCTNS00/ 01076 Pridex bhpg €940 of the desired phenol-carboxylic acid product as a white solid.

2- [ Benzyl - (4- bytscdz - Ayl ) -am no] - 3, 5- di net hyl - benzoi c
acid To a sol U;E}l%cﬁroﬁé?X%%%slgﬁ?ﬁﬁg%gmn%&) of the product of Exanple 2(1 in
4. U nL of THF/ methanol ( 1:1 ) was added 1.7nL of 1.0N sodi um hydroxi de

sol uti on. The reaction was heated tofo? IXqover ni ght, cooled to room
tenperature and acidified with 5% HC solution. The m xture was extracted
wi t h di chl or ones-Baco2afi44hlydroxg+Henzendsuifopah)imethybamino)}3rmelthybtemoit acid) S04 )
filtered and concentrated in vacuo to li%r vide 0. 151 g (97% of the desired
carboxylic acid product as a white sol PEWESSEY: r ospray Mass Spec: 464.0
(MtH) © 1 U Exanpl e 5@%0 a solution of 15.2g (0.038 mol) of the product of Example 3 in 125 mL of

5- Br ono- 3- net hyl - 2- { net hyl . 4-é4é£yrrol idin-1-yl-but-2-ynyl ox %J
benzenesulfonyﬁMﬁmaﬁéﬁide’Seqnég@- (15 gD)pé sodiup bigarkpnagfolip 7‘@’%/ miol.G%%ol )
of the prodgct ann)dEMHD&\&h%{% rhe fhsithine mbbu®@! was F{ERLD 3 éeﬁ'?%i'a]tu tgeshadded

1.5SnL of | . ON sodium hydroxide solutfton. The reaction wa ated to reflux
over ni ght, coolaad|thep dilytedh widngkar and wateanthetnrgangés were sppadatdd and wages Math
solution. The rgxtur t i<t 1 dj r t hane and the. j.ned
organi cs were then’ &?‘F%\%%gvﬁg%2zg@,%f |KI.|dt g&é{%ﬁ‘éﬁ%é@%@%ﬁf Pgleeac%}cﬁg\r}gdcsuo to

provi de 0. 1399 chdmaldgraphed o HiRai {J&@uﬁﬁg boxty kihg1 AcdisteMERELE (1:35 1@ pidiidee 20
solid. Electrospray Mss S[Rec:,52 .9 (MHH)' )
12.278 (78%) of the desired phenol-ester product as a pale yellow solid. Electrospray

25  Mass Spec: 413.7 (M+HY

Example §
S-Bromo-3-methyl-2-{methyl-(4-prop-2-ynyloxy-benzenesuifonyl)-aminoj-
benzoic acid methyl ester
30 To a solution of 0.317g (1.208 mmol) of triphenylphosphine dissolved in 5
mL of benzenc and 2 mL of THF was added 0.070 mL (1.208 mmol) of propargyl



Exanpl e 51

5- Brono- 2- {[ 4- (4-di et hyl am no- but - 2- ynyt oxy) - benzenesut f onyl ] - net hyl am no} -
3-met hyl -benzoi ¢ acid 25 According to the procedure of Exanpl ef#‘}& 1%.%
(U. 335 nmol ) of the product of Exanple 24 provides 0.175g ( (H
desired carbowpl00”4™ei d as a tan foam El ectrospray Mass Sped’ 0/8207 & 4+ H)
2 8 JUL 2~3 WD 00/44710 PCTNS00102076 -47 Exanple 52

5- Br ono- 3- net hyl - 2-[ met hyl - (4- pr op- 2- ynyl oxy- benzenesul f onyl ) - am no] benzoi c
acid According to the procedure of Exanplez@3 U. 2508 (U.553 nmol) of 5 the
product of Exanple 5 provides U 2378 (98% of the desired carboxylic acid
as a white soli e ' I

5- Br ono- N-hydro%mhg‘ ,&ﬁﬂoﬁp ﬂF LlY@i Sg?gqérzggﬁgﬁlyr?%t@?-ﬁgﬁ%@nﬁsgﬁ?%ﬁlel ‘)‘
am no] - benzani dbssAbfccbnrdianLtObeWew@s @ddadutoethe fredesiomfiiliowdg by. (L YEBmdS (1:208

product of ke SE PR AR, 3P ey e Dy Y ST 0 898

5- Benzof ur an- 2-4| t@orh ( denifdirdronsy -ahe nziene suohtaniated- pyir ivaeud. 3Tye Meédigiie- amasno] 3
- et hyl - ben20| c acid nmethyl ester According to the procedure_ of Exanple 39
(1.084g of the G&F%Eﬁ}esra%ed%ﬁb@eg@ s H&Q ahgrpesate/hepms (bl 0} fe provide
Eig:rgrgn%g aci gy 8Tyt h BBireF prSar SR AMerMaSS while I06E - E186FosPraly Mikds

5- Br ono- N- hydr dSpge:3#5ie (MH+HP - ( net hyl - (4- pent - 2- ynyl oxy- benzenesul f onyl ) ami n
0] - benzam de 25 According to the procedure of Exanple 39 0.162g of the '
product of Exanple 7 provides U. 1358 (81 % of the hydroxam c acid as a tan
foam Electrospray Mass Spec: 48U.8 (MtBxampid® 00l 44710 _4g_ Exanple 56 2
8 JUL 2603 PCT/ US00/ 02076

5- Br ono- 2- [ {%4- hiBromoyi{(fdui-2rmylaxyheneenssylfooyh-methyl-aminel-3-wmethyrbepgoignet h
yl -benzam de According to the procedure ofycfgcanpl e 39 0.18U8 of the product
of Exanple S 8 provides 0.127g (69% of the hydroxam c acid as a tan foam
El ectrospray Mass Speusordiog @ tevprgcedurs ofpExagiple 5 0.150g (0.363 mmol) of the

5- Brono- 2-[ (4- b h

met hyl - benzam B’Z&k‘é{:é?g&gﬁ% ‘? g&%?%ée ﬁ?gb%?‘%gigé 3%% %ﬂ{yﬂ ly? ig"
product of Exangile0.106g @B%}loﬁl&ﬁ a(k)yn@Bde(heﬂ.OLP/o of the hydroxam c acid as a
gl E?:‘)rrgl iﬁfﬁk}df lo)e(;t r2 erzﬁXynN?osx% esrpe?-cvvas4(?izso?ve%|\/i|;|_g 5 r%l? Itzﬁal'?lpllrn%thggol (1:1) and

[ 4- (4- met hoxy- butmB-afMyONXsdiuReRvRexaas! sdlatyh lwidtiddyd. arfen@hcidnRid Ndatdaeidpz am
de According to the procedure of Exanple 39 U 0648 of the product of

Exanpl e 26 pr ovEdws oyemighh gopled tnigomy fempssatuigangasiditiedawith 8% HG! aplufignm

El ectrospray Magg rgg(uﬁQQ&as eﬁ]t?ﬁ:t& \('MT 'E‘)ha/l E&‘éﬁglaﬁd% combmed orgamcs were dried
5- Br ono- N hydr oxy- 3- net hyl - 2- ( et hyl - 3- phenyl - pr op- 2- yn%ﬂg(;xy ) benzenesul

f onyl ] - ami no} - bery e, ZfSIICA@mejFWCmDawmen p’la@medup@vtﬂfe E2Bep (¥ Booh thea6g
of the pro ovides 0.14 of the hydro am id
"% par el foied BiRoRiic ] BsRES s ¥nd Seiid Lpgtupspip s SPE: st

(M+H)’

1U

Example 7
5-Bromo-3-methyl-2-{methyl-(4-pent-2-ynyloxy-benzenesulfonyl)-amino]-
25 benzoic acid
According to the procedure of Example 6 0.250g (0.604 mmol) of the
product of Example 4 was reacted with ().056 mL (0.604 mmol) of 2-pentyn-1-ol to
give 0.233g of the ether-ester, tollowed by base hydrolysis to give 0.22g (97%) of the
carboxylic acid as a white solid. Electrospray Mass Spec: 465.9 (M+H)"
30



WD 001 44710 -49 Exanple 6U 2 8 JUL 2t3 PCT/ US00102076
5- Brono- N- hydr oxy- 2- ({4-[ 3- ( 3- net hoxy- phenyl ) - prop- 2- ynyl oxy] benzenesul f ony
| } - met hyl - ami no) - 3- net hyl - benzam de According to the procedur o)L
39 0. 154e of the product of Exanple 5 45 provides U 1518 (96 él? g
hydr oxam ¢ adYQO%47Y | i ght orange solid. Electrospray Mass SRS
(MtH)' Exanple 61
5- Brenp- N- hydr oxy- 2- ({4-[ 3- ( 2- net hoxy- phenyl ) - prop- 2-ynyl oxy] 1 U
benzenesul f onyl }-net hyl - ami no) - 3- net hyl -B&nzanmi de According to the
procedure of Exanple 39 0.135g of the product of Exanple 46' provides U. 1328
(959 of the hydroxam c acid as a whit &xhmaha8 El ectrospray Mass Spec: 558.9
(MtH) ' 15 Exanpl e g
5- Br ono- N- hydr oxy-Brqmor 21l -hept2=ynyloxy-banzenasylfonylismethyt-amingl-methyle s ) £ ony
| }-methyl-am no)-3-nethyl -benzam de Asm@sidhatid t 0 the procedure of Exanple
39 ().158g of the product of Exanple 47 provides 0.116g |(,‘3720/() of the
hydr oxani c acid as Acqesdiag yia| theprecsdpie ofo Exampler sPraye NB684 spmel) Hsheg
(I\/H—I) Exanp o

2-[ (4- But - 2- yn{}rI%g‘)I(Cyt Rl S S et A O LR T AP Sy P d o 4Rt hy !
-benzanm de 25 give®r26poftie ¢ther-epten delowas lnyf bExémhloéys%to(gni@OQng (%0F@ of

product of Exa | e, 48 ov~dcs 1(HB>9 . of .t he, hy, ic acid as a
white foam El tf‘%’%ﬁﬂg@a ROE @c”} §-?Ezi.g%‘° [y fMass 55“84996%%‘%? VO 001 44710
PCT/ US00/ 02076 - SU Exanpl e 64 2-[ Benzyl - (4-but - 2- ynyl oxy- benzenesul f onyl

) -am no] - N- hydr oxy3, 5- di net hyl - benzam de According to the procedure of
Exanpl e 39 U. 1358 of the product of Ex&¥pM@lesd provi des U 1348 (96% of the
gg;rglxam C18C1 4. Fdntb-2lalifexsRihfloxyEbEfzhQaRSRM- MetiiyI Shifino]- $1Rethil el

5- Br onp- N- hydr oxy- 3- net hyl - 2- { net hyl afldn(eihxl)esﬂeol i din-1-yl-but-2-ynyl oxy)1
U benzenesul f onyl ] e m T t O 5

mmol) of a 2. 0M sol Ut corﬁ}‘%b[ %glpr?cegm%o“g lédlgc %%ge%ﬁ%n"émg@ ‘Qu@éd
with 2.7 nL of peidadlod Examiphehioas nasmaﬂdzﬁd()losgé(() 6(rLmfridl 66f()-henynl I}olad gbF and
the reaction i s i for |. S nutes _at 0. A solutio f 38 (U 217
mol ) of the cg‘lzgé&{ﬁrg% Oéé'}ecFllii’PéS@'ﬁXtett‘ﬁf E%?HH’TW%V Mass egsqgﬁ\%g’*l]}ﬁ 115 nmL of
DMVF) was aglgled to the reaction and the resulting mxture is stirred for |Ih
at roomtenperature and then poured into a U mxture of 0.7 nL of water,

3.4 nL of THF and U.2 nL of a 50% aqueBkample/ftion of hydroxyl antne. The
reaction is alls al rgani cs
e then concent oL oo QR IbLRERELAb] R dgilb) 3 beilET, C
washed with water 20 and saturated sodi uracish car bonate, dried over Na2S04,

filtered and concent.rat n.y r t

hydroxam ¢ acid as EB ﬁﬁP "Otél &)O4lﬁur§)rln%lﬁ%fﬁ &sé%écgg?ﬁi% e 418l‘lss)owefi t he
am no- hydr 0&a|mnc4 adeobTHEmielmdon : lafaﬁcli_| 015nbf ofch. OMIsod?_ﬂemMM?Mutmddﬁﬂ 0.24
nrL (U 24 mmo 1. UM sol ution, o In er. e result ure
has st eredt ohadet T reiion el byt Qe ol ot Eiparalite b Elenefiel b The

preci pi tate wasodhi HCERr fiutoasiedmikiife abedxiradied diine dditilodoitettin CanBr G de
0.064g (93% of the hydrochloride salt of the anm no-hydroxamc acid as a

brown sol i d. EF¥Epine praagicamese gp%oveséégﬁip{ Millfgred ang cgncppiratog (i viquo to

00/ 44710 PCT/ USQ0/ D207

- Br o~ 2. (| 4- PRV YOHSSH TN Fao Wased vith stiertbexaogs t bgnd drsdigpeno

am no} - N- hysir oxy gdenet b3 (byﬁ)zammle dEsired ddrisondylit i @i @roducB88s nil whitk 8blfd.mol )
of a 2.0M sol uﬁf?n of oxal y4 ggl OMJQ'S in dichloronethane, diluted with
3.1 nL of di chESFERPrHMass'srec:4ddddMis9 ni (U 757 mol ) of DMVF and the
reaction is stirred for 15 mnutes at U A sol ution of U. 1328 (U. 252 nmol)
of the carboxylic acid product of Exanple 5Z, dissolved in 1 nL of DW, was

added to the reaction and the resulting mxture is stirred for 1 h at room
tenperature and then poured into a U mxture of U8 nL of water) 3.9 niL of



1 U THF and 0.24 nL of a SO% aqueous sol ution of hydroxyl am ne. The
reaction is allowed to warmto roomtenperature overnight and the organics
are then concentrated in vacuo. The residue is diluted with e | ,.,acetat e)
washed with water and saturated sodi um bi carbonate) .dried ove?%%%%@%f
filtered and WO¥4#t!Pated in vacuo to provide U 1268 (93% of the
hydroxam ¢ acid as a tan foam 15 To a solution of ().U938 (U. 173 nmol) of
t he am no- hydroxam c acid dissolved in 3.0 nL of dichloronmethane was added
U.35 mL (U.35 mmo() of a 1.0M solution of ¥ in ether. The resulting

m xture was stirred for |h at roomtenperature and then diluted with ether.
The precipitate was filtered, washed w Ekampleell and dried in vacuo to

i de U. 091 20 t hl of | t of ,th i no- hvd ic 20
Derd as a ran Sobomerkpenta el O ettt vt BElasa-©
5- Br ono- 2- [ (4- but - 2- ynyl oxy- benzgarniasitbemieyd dcid metRyilyder pi per azi n- 1-yl met hyl

) 25 am no)-N hydrogX- 3- et hyl - benzani de Accordi n%<t 0. the procedure of
Exanpl e 50 0.128g (0AsepsdipggP)thefprogrdupsy of foampe S 508 ©OF04 Bmphed ther

t78 (94% ofsth hfp1é4! B4\ 015 01080 P84 SRR of5Rbiten(Pprb FDI' To
a () soluti 05n oﬁoﬁj@??ﬁbml§4#ﬁrﬁc) of a 2. lﬁ\/lk(gg(%‘utl on)r %f Exeanyylf %(1;
chloride in di ciltahobregivare?7gi (860 dfvihe hiknyloxy ether dé eHirownwit Bleaeospray
added U. 042 nmL (U. 547 )Rk \DMF and the reaction is stirred for 15
mnutes at O. A%ISS.PFFW‘% (Eﬁé“hu - 20;i WD 00/ 44710 -52 PCT/ US00/ 02076 of
().-2(H)8 (().182 mmol) of the carboxylic acid, dissolved in 1 nL of DV,
was added to the reaction and the resulting mxture is stirred for 1 h at
roomtenperature and then poured into aEU‘“ﬁ‘_P!&l?re of U5 nL of water, 2.7
mL of THE apgl 0.5 4 rcﬂ{m.@%@uﬁ@mys.mel.'.sl)ﬁmo?fz.w,ciijeamamfomﬂ.
reaction is allowed to warmto room5 tenpérature overnight and the

organi cs are then concent rmethyl-aminachimethiphbenzoi¢ acid meshylidstered wit h et hyl

acetate, washed with,water and, sa d j [ a dr i

ht a2S04, filtered anﬁccc%ﬁgégl r%‘?eéfglé%gl\seagﬁ?;{agmﬂ?os\c/i die%%%@ g 'ﬁ"}@&) &\(;?'{et he
hyflr oxami cf a;:i) dp;aa(suom %f??xzimpm4 E{aeate?@apmy (Dvﬁmh&pﬁmd L mimtdd) bf GNBDeéthoky)-a
solution o .U6(18 . 1U7 of t anipo- hydroxam c acid i

di ssol ved in 4. Rpepyl BWPHQHPB%LB%’@H% u%‘égg %g%b ‘%.LB% a%"xl@.‘ﬁg'ﬂﬁ‘r&)‘ 3l a
1. UM sol uti pNn ofeifdl oil. EI&SHray Ms bpsstisn@mpxt ure was stirred for 1 h at
roomtenperature and then diluted with ether. The precipitate was filtered,
washed with ether and dried in vacuo to provide U U68g ( 1 (H %) of the

bi s-hydrochl oride salt of the piperazi ng&@g@(ﬁn c acid as a tan solid.

El ectrospray Mass Spec: 565.() (MtH)' 1 npl e Chi

g- Br ono- 3|— ][ret hlyl} - 5-_Brm’;lhﬁbzl-({H._?,-[(ZI—n(e_ttbo:naMm:y_B-w:)emzﬂylykijl;e)-nzmsum;nytgI oxly]
enzenesul fonyl } - am no) - benzgi ¢ _aci ccarding to t.he procedure o anmpl e
511 U.55Ug (U. 972 nmmol ) ofm’f‘ﬁéﬁiﬂ"b‘gadu'“c"ﬁ{ygfb@%’x"é??ﬂ?'g '&%Lﬁfeg\g#ded U. 4488
(84% of thgy car boxyAédréiag doathe aprobéduee 961 Exhmgle S 102591 dy6OdhmmoBper the
549.9 (M H Exanple 69 .

5- Br ono- N- hydr OE‘I}QS‘:} Rt Bypmple davasyreagtad with Q.09%e, (1, 604 mygell f Z-Grestgxdut
25 2-ynyl oxy] -b Mikohol aTEVE 2081 ¢88% l6r (R afkyRPloky EMEr Bfa ddidteds 9
(U. 745 mmol ) of Slﬁgp%?ggggt o? Ex?d;knlg_ll e 68§|i¥.n 4. U rrLaoTy gl\/?was added
()-121g (f).8930kxfdeqraspray MasaSessSHeh@ttiazol e (HOBT) fol | owed by
()-19(0)e (().99() nmml) of I-(3-dinmethylam nopropyl)-3-cthylcarbodiim de
hydrochl ori de (EDC). The resulting m xture was stirred at roomtenperature
for | h all2&nd then U. 23 nL of a 5Whb adixaoyde tb| uti on of hydroxyl am ne was

added ef‘ﬂsl LD r A B me R (35 e RU-PhEl - props2- Y AfiGky Phensanestutfsijn” | Ut €

methyl-amino)-3-methyl-benzoic acid methyl ester
According to the proccdure of Example 5 0.250g (0.604 mmol) of the
product of Example 4 was rcacted with (0.098g (0.604 mmol) of 3-(4-methoxy)-
30  phenyl propargyl alcohol to give 0.240g (71%) of the alkynyloxy ether as a brown
oil. Electrospray Mass Spec 557.8 (M+H)"



WO 00144710 -~3 ~8 JUL 213 T/ US00/ 02076 washed with water) 5% HC sol ution
and saturated sodi um bi carbonate sol ution. The organcs were dried over
Na2S04, filtered and concentrated in vacuo to provide 0.337g Z8049L @3t he
gg;rgrgm7glaCIV9°%§“§‘°\Ahl te foam Electrospray Mass Spec: 568.&,%!6%207?

5- Brono- N- hydr oxy- 2-{[ 4- (4- hydr oxy- but - 2- ynyl oxy) - benzenesul f onyl ) - net hyl
am no} - 3- et hyl - benzam de To a solution of U 2748 (U. 483 muol ) of the
product of Exanple 69 in 4.0 10 nL of nethahlel was added U. 0128 ((1.()48
mrol ) of pyridinium p-toluenesul fonate and the resulting m xture was heat ed
to retlux for 18h. The reaction was then concentrated in vacuo, diluted
with ethyl acetate and washed with 5% HC sol Uil on, water and saturated

sodi um bi carbonat e sol uti on. The organi ample 1y ed over Na2S04) filtered
and concent r at edsiBroMdC3ithetlyI{2-QiétHg- M [115(9e‘irz{ % antil?loieﬁ)-m’tdz ?ﬁﬁﬁkﬂ acid
as a white powder. Electrospray Mass Exanpl e

4- [ (4- Hydr oxy- benzenesul f oP§pzsoesulf ﬂsnr'l aﬂ?%)heﬂl%?ﬁﬂlm%l‘ﬂr?éﬁy'l -3-carboxylic
acid nethyl ester 20 I I r
was added 2. ?59 (5.1 é@%ﬁ\g% e g pr odﬁ%tt e%ME@g?p%e%gg (U@(k))gerbﬂ%g ?‘tlmr%rml )
of phenyl bor oni prasucidef Examﬂg 4(V0182®CMI9!1 ®»226g (1.328 mmol) of 4-tetrahydropyran-2-

tetral cis(triphenyl ph hlne i cand 1U.4 ni ((2U. 8 mMmmo of 2M
e | 00 and 1 ho SORPUFRRTLBEHEF | A8, Wioelpr T plignilofletibgie® AiBloteScefon
was t hen cool edEletirospregMass Speetsaylo (dtdf)at e) washed with water and brine,
25 dried over Na,SO ) filtered and concentrated in vacuo. The residue was
triturated with 1:3 dichl oronet hane/ hcxanes to provide 1.89g (89% of the
desi red bi ph@nyl product as a pale oranggxamid fk El ectrospray Mass Spec
41 2.4 (MeN)! WO 001 44710 -54 2 8 JUL ~ PCI/US00/ 02076 Exanple 72

4-{[ 4- (tert-Butyl - SBremey3-{[¥-(tertnputylydimedyl-sitanyldxy rhenzenesulfhgyll-aeithnd3 - 5

ol of Ehe broduct of . Exanmndy SSbel-Sehl didnihif &egp 1990 (46
ErLbu]E y:](e/ll:rr\eNggylstm | yl Tohl soiitde oﬁirleS@)(3D8?gn$%lz.ﬂxf gé pmngbootgxaitﬂdazmlssm mb 8
queﬁched with WQ i)rﬁg &@?‘g@tsggg&;%ﬁéjm"&w 8 HH@%“T‘PI%EOI Gﬁ#igcq 6 er

was separat g, vashPdr WhutylfifReyislyi @ﬁioﬁ&’eeWﬂblaremln%aﬂﬁjxtﬁﬁnﬁ%nhfr?eheﬂ foBm
vacuo. The residue was chromatographed on silica eluting with ethyl

acet at e/ hexanes ‘gmperaigng)fog bsbpq*f@\}h%lbd‘ll@eleB@g‘hEV*B%WQﬁf #*Feoréékli'sr‘é%feé‘{aﬁﬁﬂd
ether product ag;i@ whkd @ris@lbbé NESBCITIRRA MY MAGHraRE fn vafio V ThiMitdidue was

chromatographed on silica gel eluung with ethyl acetate/hexanes (1:10) to provide
1.34g (84%) of the silyl ether as a white solid. Electrospray Mass Spec 527.8 (M+H)"

Example 17
2-[(4-But-2-ynyloxy-benzenesulfonyl)-methyl-amino}-5-iodo-3-methyl-benzoic
acid methyl ester

To a solution of 0.340g (0.644 mmol) of the product of Example 16 in 30 mL
25  of dioxane was added 1.30 mL (2.576 mmol) of bis(trtbutyltin) followed by 0.059g
(0.051 mmol) of tetrakis(triphenylphosphine)palladium(0). The resulting mixture was
heatced to retlux overnight and thcn concentrated in vacuo. The residuc was
chromatographed on silica gel cluting with ethyl acetate/hexanes (1:20) to provide

(.34g (72%) of the desired aryl stannane.
30 The stannane was then dissolved in 50 mL of chlorotorm and 10 mL of a

0. M solution of iodine in chioroform was added dropwise. After 15 minutes at room



Exanple 73

4-[ (4- Hydr oxy- benzenesul f onyi ) - met hyl - am no] - 5- (4- net hyl - pi perazin-1 1 S

yl met hyl ) - bi phenyl - 3-carboxylic acid methyl ester A mxture o2 81JUA3083. 5
mol ) of theypydgnp of Exanple 72 and U. 7488 (4.2 mml) of pctuseosnz076
N-bronosuccinimde 1n 35 nL of carbon tetrachloride was refluxed with sun

| anp under nitrogen for 2.5h. The reaction was cool ed) washed with water
and brine, dried over Na, SO, and concent r_g,;_ed in vacuo to give 2.33g of the
benzylic ?U brom de. The brom de was conbfhed with U 35Ug (3.5 mml) of

N- net hyl piperazine and 1.45g ( 10.5 |),of K CO .in 20 nL of DWVF and the
T X Ur o was. ot PRPBAUAE et BRI Pk S hioTiE | ieaeh PHoHI P enas
diluted with djchh HIOBEtRARMol VRTIWRE By 30 iR LETS 72 REdiRANSisulbiid SluQME TR, SO
and concentrated I n vacuo. The residue was chronmatographed on silica gel

el uting wth 20tgagc miayRanwRs diepataigdonadhdhe tquepusoviapRsr 1IW&3exgradiedl  ofitht he

desi red produchcRlismaliog. Aik! AMTRY! doal ORI 5R, 8B5° b Car

2 8 ,!1~ 2003 WS 00~8 rn.rsooi o

4- ] (4- But - 25 y nydre¥nira@AnAaiaesd!iThe mydidve Wik ythitis RedBdtwler HexaRésitld- ReRpfaki N- 1-
yl nmethyl) -bi phenyl -3-carboxylic acid methyl ester To a solution of 0.8 | Qg
( 1.59 nmol ) ofnd the agrieritide 1afer wasHisn soncgnizied (0 xayodo @ive §.265 (HRO%) of

2- but yn-1- 0l iﬁﬁe%nm:égfl iodille. Was added 2.08g (7.95 nmol) of

t nphenyl phosphinie ‘and ‘then 1.25 nL (7.95 mol) of diethyl azodicarboxyl at e.
The m xture was st iTheentybipdide ovas dessqheaddn Grrel DOTHFSnG 100 ilit éfch WoMhsoddtionl
acetate, washed w th ter _and_brine)._ dcied r =S0O,) and concentrated
in vacuo. The ?%%if%@f%@%ﬂ%%%@f%& Xl aﬁﬁ&ési T@%reﬁ‘élfgr\/\)l"?srf“ﬁa i6r In &

met hanol / dighl glogimedniirfuie0 aid aNé deidie8 30Gh 1% (1980 0soRtiok Nhddemdced Ri@duct
as a beige solid. Electrospray Mass Spec S62.1 (M+H)' Exanple 75

4- [ ( 4- But - 2- yn{ickipspmstiangn db¢ | qogibineyl - oFeames warei degd slvemMg\P%| tikeredrapdi n- 1-

yl met hyl) - bi phenyl - 3-.car lLic aci j xture of 0.965¢g (1.?2 nmmol) of
t he product ofc%?é%%’g 1919%%0@?%“@&&%%%@7%'% B}?e"ﬂ\l NaOH in 8.6 nL of
THF and 8. 6 nlL of Awbkdingto taprdrediredf Examgie I510¢185gr(0.48h mmibi of erqihensl

m xture was cool e d neytralized with 3N HC| . organi ¢ solvents were
renoved and t h#hd gg@]t‘?ﬁdﬁa{j&‘éﬁg"goﬂrﬂ‘f’ft%d:lo\k%g ég{]‘%b@{ ggﬁ iesirpd ether a5 3

di chl or onefhangorfdd€oiPEladitdiplad Weiss BFee si8Bamapd, washed with water and
brine, 20 dried over Nd=CO, and concentrated in vacuo. The residue was
triturated with ether to provide 0.829g (89% of the desired product as a
cream solid. Electrospray Mass Spec 54&%}/‘?'%@ Exanpl e 76 25

4- ((4-But - 2-ynyl oxy- benzenesul f onyi ) - me -am noj - 5- (4- net hyl - pi perazin-1
yl met hyi ) - bi pheny2-Benzyr(dehydiroxy-benzendsylfongyl)yaminsd-3ch-dijetbylcbdmavicdeidal t To

a solution of 0.244 nL {0.487 mul) of 2M sql.utj.on.of _oxal yl oride in
di chl or onet hane at ’bcce“%{/{}é% toalgaag&oceﬁtﬁggf ﬁ{a"("('f34]8£)6%1(3ﬁ)856?mﬂ>’5/ﬁf g%e?zﬁ )
m xture wago st (4-Nesto-berzehedulfahylj-ammol-8/Fpdmaihy)-Benzéics aditit inetyDfesOr G890S.
(U. 163 mmol ) 30 of the 75 in U5 nL dichl oronet hane was

duct of | .
then added to Fﬁemée?aéﬁ%ﬁgg#&f’@?@%%tﬁm@@B‘Plﬁ%oxaﬂlﬁ@@#émwavgh%qF e
for I'h at roomg&mmefabHWith emmm}ofgﬁrz;gr{mgp% fal.@umm?» PCT/ US00/ 02076

In a separate t7ask, a m xture of U. 149 ( mol ) of 50% aqueous
hydroxylamne in 2.5 nL THF and U .5 nL water was cooled for |5 mn at UC
and the acid chloride solution was addﬁ?mﬁéleiﬁ in one portion. The
resulting solution was allowed to warmto roomtenperature with stirring
over ni ght . 2rhe24{ Berezyl-Ghhydpoxysbenzenesulfonyl)-amino}-3,5-dimethyl-benzoic acid methyl

ester

To a solution of 0.820g (1.995 mmol) of the product of Example 18 in 10 mL

of DMF was added 0.826g (5.985 mmol) of potassium carbonate followed by 0.124

mL (1.995 mmol) of iodomethane. The reaction was stirred at room temperature for

30 2h and then diluted with ether and watcr and acidified with 5% HCI solution. The

Aqueous layer was extracted with ethy! acetate and the combined organics were dried



5 was diluted with dichl oromet hane and washed with water and brine, dried
over Na:SO,, filtered and concentrated in vacuo. The residue was triturated
with ether to provide U U66g (729 of the desired hydroxam c aggdjas 28

bei ge solid. To a solution of 0.240g (0.418 nmmol) of the hydmy& ﬁ.&ld in
5 nL di chl or o MDY was added | .67 nL ( | .67 mml) of 1 P
solution. The 10 reacti on was stlrred for 1 h and then diluted with ether.
The resulting precipitate was filtered and dried in vacuo to provide 0.245g
(92% of the desi red hydrochl ori de salt as®% beige solid. Electrospray Mass
Spec 563.1 (MtH)' Exanple 77 15

5- Br ono- 3- net hy bvez- \ﬂmmy'ilw{ell-a(ld.ﬁnmehwlﬂbirbpd&‘zOy”ﬁiyd sayiye M@nzbmmgrmhyu)

am no} - benzoi c aci | math est Accor di h roce

04005 (0. 006, iy Ee ung ol s Grerei Bianes W'D 1560 900k TR Biod
of 3-butyn- 2- of pHdneibteOE bkt VRSP8peRi428 banappar gyI ic ether as a
colorless oil. EI ectrospray Ss Spec 465.8 20 ( MrH)' Exanple 78

5- Brono- 3- net hyl - 2-{met hyl -[ 4- ( 1- net hyl - prop- 2-ynyi oxy) - benzenesul f onyl )
am no} - benzo ¢ aci d 25 According to t@g "H; ?dure of Exanple 1(1, 0.241 g
of the product of Exanple 77 was hydrolyze h 2.6 nmL of 1.0N sodium
hydr oxi de sol ut |Z}tBGrnylp(rdmutdeyl(y)ox@-‘kﬁgz(lﬁkul%nyl)iamhe]-désdm&dmt’lmhzrﬁyh'cid acid
as a white solid and t) 0348 149% of t%l rt| ng ester. Electrospray
Mass Spec 451.8 (M+H)' ' 8 JuL 2008" 4710 PCTI US00/ 02076

-57Exanple 79 Accordmg to the procedure of Examﬁle 5 ()25()g (0.588 mmol) of the
5- Br ono- N- hydr oxy- 3- net hyI {3 t hyl - 2-ynyl oxy

benzenesul f ony| PLoOgrstb ¥as N@E@?d?lﬂ’g()f% “ﬂhé‘?éﬁ‘ E’@tﬂﬁ} af 3fb“%@a¥ﬁ§ll‘é 39,
().068g (U.1§0 ngw ())20% (13%) ot ud ﬂWo@fmﬁg%ml@méA’soH ggiggquﬁ%g §p€kﬂglﬁ/‘)

of the hydroxa acid as a white ctrospray

Exanpl e 8U 3-[ 3471.2(M+Biit yl - di met hyl - si | anyl oxy) - phenyl) pr op- 2- yn- 1- of

To a solution of -2.U8 (9. W1 mmol) of 3-iodophenol in U nL of DV was
added 1.55g (0.023 nol) of imdazole and 1.64g (U.01 | nol) of
t-butyldimethylsilyl chloride and the rExamgle2p m xture was stirred at room
tenperature for 48h. The &ég(‘:,tlon was thep diluted with ether and washed

with water) dried Stitramongs droxy benzengsulfanyByAunethyLpigarazip-L-yimethybn e

resi due wasi4ised in the nexta.ﬁmFxg,yméthgpsen%,ch .fnleﬂ@.i btk To a sol ution of
3.()49 (9. W I mmol) of the sil ted 1 odoar in 55°nL of diethylam ne was

added U.53 nL of proB‘M@‘%}P"%I%dWGI(HB&I* rrwéuof%/&pe produg df Example Hinp60 mk of
o1 SC 11 pheny! - pRoSa ey DAt o B8P TP af B trgmeserrinmide T o MBS s
stirred for 4h ams hm ltoernﬁ!ar Br @hevhile being irradiated by a sun lamp. The reaction was
then cooled top room temperature, washed with water, dried over Na2SQq4, filtered
20 and concentrated in vacuo.
The residue was dissolved in 5.0 mL of DMF and ().784g (5.682 mmol) of
potassium carbonate was added tfollowed by 0.21 mL (1.894 mmol) of I-
methylpiperazinc. The resulting mixture was stirred for 48h at room temperature and
then diluted with water and ethyl acetate. The organics were washed with water and
25  then extracted with 10% HC) solution. The acid layer was ncutralized with 1.ON
NaOH solution and cxtracted with dichloromethane. The combined dichloromethane
extracts were dricd over NapSO4, filtered and concentrated in vacuo to provide
0.501g (52%) ot thc piperazinc-phenol as a white solid. Electrospray Mass Spec
511.9 (M+H)’
30



20 and then concentrated in vacuo. The residue was chromat ographed on
silica gel eluting with ethyl acetate/hexanes ( 1. U to pr vi(é@ 8 (31
%9 of the aryl acetylene as a brown oil. ElI Mass Spec 262 (M & e 81
25

5- Br ono- 2- ({Zl’v?go"t‘éwhydr oxy- phenyl) - prop- 2- ynyl oxy] - benzenesuﬂmsoq/ °7r?eth I
am no) - 3- et hyl - benzoi ¢ acid According to the procedure of Exanple 5,

U. 1588 (().6W mmol) of the product of Exanple 80 and 0.250g (U.604 nmmol)
of the product of Exanple 4 provided (). 313319 of the propargylic ether. 2
8 JUL~ 2003 WO 00/44710 , PGINS00/ 02076 -58Accordin~ to the procedure of
Exanple 1 (), U. 3158 of the propargyli &xample2dhrovi ded U. 1698 (67% of the

phenol - car bOXY 1 1 8 A6hd. £TeBut ARG oerRELIBRAS MecASFniRBES. Bfery( M H) 5

5- Brono- 2- ((4-{3-[3-(tert pipdrakinel- mmyl)ﬂiehanyhadyr)etpyleasgdr] prop- 2- ynyI oxy

b | fonyl ) -peth T
) 2245 (0 571 ol ) o SRR ARG B el gh cispeny phasehar Thigr) Fhls Shdded
O W92g (1.366 M asofidedd.d9s /il (REL Hn(b‘?ﬁ& $-tu@rL-selidwedbPh.376g (0.734

t-butyldinmethylsilyl chloride and the m xture was stirred at” room
tenperature f 0|l'n"1<EDn0t tire produci it iExamplg 2d rdissolyed i mipefudietiofomethape. Mefoﬁ‘

d
vashed w th vaPapus roh B0ietsl® oSSR L KT b St o AR PBERMEWIEC

The residue wasddebrdmmmglmpmm re:snltmgl feactiogpemialingt wmstmddhoﬁatringht at room
acet at e/ hexanes ( g é 68 of t@e car g acid ﬁ%?

silyl ated phen&i™ pﬁg‘“ﬁevﬂqpttg %GP?C&““E‘F SPr GEPR-ayhaviss "Sp ‘E:S tuieq wifh, gghyl
Exanpl e 8310  acetate and the or amcs were extracted with 10% HCI soluuon The combmed acid
5-Brono-2-[(4-{3-[3-(tert-butyl-di nethyf-sitanyl oxy)-phenyl]-prop-2-ynyi oxy
} benzenesul fonwa}mrré*temjlbaameﬁo]wm hi/aN o NaO3 m@tltmpln wé%zmdextzmwccwﬂm ng
to the procedu I ) f
Examie 82 pr oo O D G0Ge s rnanl e Rlokodiche s Yerd WiePL A 250k

El ectrospray MigereSpad c&’fo@n@atéd\/lhi'i)lamﬁxaﬂiﬁh%xﬁfé whs chromatographed on silica gel

5- Br ono- N-hydroxY (“Wii‘él [ 3- (3- hydr oxy- phenyl ) - pr.op- 2 )y é

benzenesul f ony PRSI dicpramethancimeianolisthylamiae TH0z2:Q6) éﬂ PEH’(‘qﬁ 0% 9g

(0.150 mmi3 of3dehieoinRdblfin eul:efaﬁrgphep&?yeﬁbvlonits?écu%@mpwsrs'ﬁ&cw@s q@dded
3 mM_, of a 5%solution of 4R% HF in acetonitrile and the resulting

solution was stMtHEd at roomtenperature for 15h. The reaction nixture was

Example 23
5-Bromo-3-methyl-2-{methyl-[4-(4-pyrrolidin-1-yl-but-2-ynyloxy)-
20 benzenesulfonyl]-amino}-benzoic acid methyl ester
To a solution of 0.300g (0.664 mmol) of the product of Example 5 in 2.0 mL
of dioxane was added 0.054g (1.659 mmol) of paratormaldehyde, 0.111 mL (1.327
mmol) of pyrrolidine, 0.245 mL of acetic acid and 2.5mg of cuprous chloride. The
resulting mixture was stirred at room temperature for 15 minutes and then heated to
25  reflux for 2h. After cooling to room temperature the reaction mixture was extracted
with 10% HCI solution and the aqueous extracts were then basified with 1.0N NaOH
solutton and extracted with cther. The combined ether cxtracts were dried over
Na2S04, fliltered and concentrated in vacuo 1o provide 0.216g (61%) of the
pyrrolidine-alkyne as a brown oil. Electrospray Mass Spec 520.9 (M+H)'
30



3U then diluted with water and ethyl acetate. The organic |ayer was washed
w th water, "2 8 JUG ~O >vi WO 00/44710 PCTNSO0/ 02076 -59dried over

| Va. SO ‘and concentrated in vacuo to give U U3l g (38% of the28nhdulo/2083
hydroxam c acid as a pale yellow solid. Electrospray Mass Sp . M+H)
Exanpl e 85 5 WOBK#473%yny| oxy- benzenesul fonic aci d sodi um sal ?ET@?@/@% ution
of 52.35g (U. 225 nol) of 4-hydroxybenzenesul fonate sodiumsalt ~n L L of

i sopropanol and ?25 nL of a | .UlV solution of sodium hydroxi de was added
59.96g (U. 45 nol) of t-brono-2-butyne. The3?esul ti ng m xture was heated to
7U for 15h and then the isopropanol was renoved by evaporation in vacuo.
The | Uresulting white precipitate wasExamhple@ded by filtrati on, washed

wi th i sopropanol e r i i C Y 6, ~90 . of the
butynyl ether as §D§ qr%&e?-ﬁs{[)frﬁdg@yz%brwé-%@%?%ﬂ? ’fg:v(ﬁyz/%&@ﬂg'&”z]léﬁe il f onyl
chloride 15 To a U sol uti on shind3-Bmethy(-befifdic sad metliyl 28depxal yl

chl oridel di chl oro met hane solution in ?9 of g; hi orome;t) ne was dropw se
added 6.77 nL (0.087GsBIANHAC g PFACHUGeY BiFamp 433(16."@29-- ) Phdh
product of Exarﬂi’bcﬁxc%E EX&RpleSAsblBs @‘7%‘5@1(6_@%/)%ttﬁdiétﬁﬁﬁimfr@[allélynle’am Dlfgee at
O then let warmto roomtenperature and stirred for 2 days. The reaction
was then pour edil #tes cheamaipgiaphyt oo silied 2¢li elwineswit Gthy] acstaih dlegtosprayrytass
organi cs were %E‘%%W(fvﬂ ter and brine) dried over hla2S04, filtered and
concentrated in‘vatuc to provide 6.23g (88% of the sulfonyl chloride as a
yellow solid; mp. 63-65C. EIl Mass Spec: 243.9 MH Exanple 87 25

But - 2- ynyl oxy- benzene According to thes‘groceldg‘rﬁe of Exanple 5, 2.()()g

(U. U2l nol) of phenol and 1.64g (U.()23“¥BPP€sP 2-hutyn-1-ul provided ?.18g
(7% of the but yiBtonff-2¢ 4-@ﬁbl%nfd-86f-2J|g2ﬂMkfi)-béﬂzeﬁ@%ﬁﬁonﬁﬂ]lﬁieth]yﬂﬁmliﬁo}mﬂ 2
a ~uL ~ WD 00l 44710 PCT/ US00/ 02076 - 6UExanpl e 88

4- But - 2- ynyl oxy- benzenesul f onyl methprbenpzoir@cid wethyl ester of U. 1468 ( 1. U
mol ) of the producty0 N . i r i n
acetone/ice bath un @rgl@x%ﬁg@lo r%p\(/{ﬂg’éyégagt nglkgl |°3th!‘ééﬁ’9‘{d@u§@‘3%f§"%z“( 1.1
mol ) of chl or assbivediic 1@cmil ofrether3wasladaed di. $3hndr ofive Bi{aviesolufibh @f cydnegen
addition was c |l ete) the ice bath s renoved and the reaction was
Stirred at roolOBian PO HNDE THo Tedron okt POMeAS PRB-cBPIRES B bdded

U 113 nL (13- 3 sirred overnighxatngl resdormidleure frak kipwerhcad fhdlihd timkardWes diliied
reaction was heated to retlux for 2h and then diluted with hexane and

poured I nto i cevitheder, washedwih 5% HpeRutiga 2nd (ripgshesdorgppins pamsedried qvey
over sodi um sul 3 n idn ; t i I of
the desired pr OPE%LSF) 4égf'ﬁgkrﬁ)g ? %Jr"g%méééﬁ ilﬁé%g’ artﬁa@gﬁgé %g%%égsggr?{%;t ?53%
conpounds of t Iprepargyiertiromidevweadighvidowatosld as i nhi bitors of 15 the enzynes
MWP- |, MW-9) MWP-13 and TNF-a converting enzyne (TACE). The standard
phar macol ogi cal test procedures used, and results obtained which establish
this biologocal profile are shown bel ovExample 26

5-Bromo-2-{{4-(4-methoxy-but-2-ynyloxy)-benzenesulfonyl}-methyl-amino}-3-
methy-1-benzoic acid
To a solution of 0.117g (0.215 mmol) of the product of Example 25 in 1.0
mL of THF and 3.0 mL of methanol was added 0.5 mL of a 5.0N solution of sodium
25  hydroxide followed by 3.6mg of tctrabutylammonium hydrogen sulfatc. The resulting
reaction mixture was stirred at room temperaturc for 15h and then acidified with 10%
HCI solution and extracted with dichioromethane. The combtned organics were dried
over MgSO4, filtered and concentrated in vacuo to provide 0.083¢ (81%) of the bis-
propargylic ether carboxylic acid as a white solid. Elcctrospray Mass Spec 481.8
30 (M+HY



Test Procedures for Measuring MWP-1. MW-9, and MMP-13 I nhibition 2U These
st andard pharnmacol ogi cal test procedures are based on the cl eavage of ‘a

t hi opepti de substrates such as 8 JUL 2003

Ac- Pro- Leu-d - pt o- 4- net hyl - pentanoyl ) - Leud y- OEt by t

met al | opr ot ei ﬁé&@%ﬁ‘/’g 1, MW-13 (coll agenases) or MVP9 (gel a?%‘r-{ggi,d?&\f\hi ch
results in the release of a substrate product that reacts colorinetrically
with DTNB (5,5 -dithiobis(2-nitro-benzoic acid)). The enzynme 25 activity is
nmeasured by the rate of the col or i ncr ease’>0The’ t hi opepti de substrate is
made up fresh as a 2() mM stock in | UU% DMSO and the DINB is dissolved in

| (H)% DVBO as a | U(> nmM stock and st or e®XRRPI&% dark at room t enper at ure.

Bot h t he substrat ) r i t 1 e
bt fer | (s o HEpEg oo - @cfubbacfainb RNy heMnbldtonTHRALAGES |
diluted with 3() buffer (SU rauinelEB)ethyl-Der@pichcidvin@h@l esterU. U2% Bri _j) to
the desired final concentration.. The ffer n-ryme, .vehi.cle or, inhi hjtor
and DTNB/ substrate ar8 "’aﬁ)(ljlélﬁmiqq (H{ﬁ% @%3&@%‘88?&%3 g\r’@p‘:ctmt}l(xémml&z% 34
reaction vol sine offf o2 THFwas 2286k 6.063 mLVQ . 901 ol 0ot-Géloburlahisd HndBe reaction
PCTNS00/ 02076 i ncrease in color is nonitored spectrophotonetncally for 5
m nutes at 405 s §ATed for 4Pk ayreamdempiaursh d he spitiag anikwre wpodilwedewvith ieer i s
plotted as a |ingafhe sAVAeE WARYSH I wiket IMOEARCEAL DRPNISOF URRLEA YRy | S

| - u
used. In this test prd(ggagrclicure, the peptide substrate contains a ’fﬁuorescent
G oup and a quen6htengated Miyacud)orig résidleedagroitofraphaddisiiial gl Batiap WP
the fluorescence that is venerated i s quantuated on the fluorescence plate
reader. The ass&fpdieat of ethy] aqeee hexanss plidt &0 chiprofpmvmesiagol (341)7 tey)pravidgy
Ca+2) 0.02%@ri j, % ' Y ecomhi oh n r
13, Toe Subli 9%k LAELCIR Bropitbyile. HTHYIEERETES AU ol ElMEnpra
al i quots. For t Masa8pesyd3SsutMdtidate and enzymes are diluted in HCBC 10
buffer to the desired concentrations. Conpounds are added to the 96 well
pl ate containing enzynme and the reaction is started by the addition of
substrate. The reaction is read (excitaExampBdf8 nm em ssion 444 nm for

(> mn. and the | e mfluorescence over ti is plotted as.a |inear
line. For either mg‘{ﬁﬁ%ﬂmiﬁé TORY§AF ﬁﬁ?’&'é@'me"gﬁﬂ’c'ieﬂg')l"é?{‘ﬁﬁ"@@m ks,
the slope ofs1 S the Iphefodyd-Budl2CHiyRt&RlobudyllaPhARiR AR t@hﬁbﬁt?ﬁ&&éron rate.
The linearity of the reaction rate is confirnmed (r2 >0.85). The nean (xsem

of the control rate i[9 dacwlwiondHle{gd03dapamel of dhe rroduqt of Example hiiniZdhnce
(p~U.05) with deygsip 9 (HS S Sai T, i R S t.
bose- rosponse r olact DR AREES 15k T3 AR o T ARl Toting 88
and | CSU val ues 4wlimpth9hetu@ipyediae eEhe readtod was stigrel ifore b¥h 2Uoomgemperatime afitest
Procedure for ut.ing, T hi ki ti .ng _96-well. bl ack mcrotite

pl ates, each wel %r(@!:ué%vg?%dé%ldﬂ i%%sgg%ﬁg\sgateﬁf%wgﬁsﬁﬂ@ e ?(Ii (rg’glng' The
concentrati 2 1orgdagiceiweje thenmthedloves NapSOg/ filtgrell dnddconodiuatadi it Faduo@opgbyider ol
(final concentration | O nj\/?]) and | U pL of test conpound solution in 25
DVSO (final con®ddBg &7i%yelithesarbamao concentration < 1 % and i ncubated for
| U mnutes at room r&.o - t I S 0k 4 iLivam:of a
fluorescent peptidyl su %[h?%#eﬁ((%lﬁr?gl @%%c%ﬁ{alr)aot?i%%%h‘?g ?%b%[g%éggﬁ “3/e| I
and then shaki n§-OComLeof sl methane! (5:13 oas addeed .éadt pHa 1i0N Ne@H sobutivint adi tbe

34() nm em ssi U n for ] a the LACrease in truqres e
over time is pl g{}’tc{e}én %‘é&relwaﬁe[%'rﬁ q@}atﬁcé_to Qﬁlgxg?roﬁb{ %ﬂertcﬁ)gﬁpg keroﬁgqgglﬁgﬁ%ﬁ'g‘f;ed
and represed§s tHee rdaedon imixwrateas acidified JWith20R3HAD HDUiibh7 484 _ektrdcted with
PCT/ US00/ 02076 The linearity of the reaction rate ~s confirnmed (r2 >U. 8~).
The mean (xsen) diploremethang: e Fomiingds opgamcs| Were qdrigdy oxesn¥iesO4- flgiered and
statistical si gﬂbﬁdeﬁ{i':ﬂ&{’ il %(f)éu%: PR reidhl v&k&%‘&xﬁﬁ%ﬁ&eﬁa&n%éé?%e’?%l%’&”@ﬁﬂ S
mul ti pl e conparison test. Se-response rel At on I'PS can” be Yener ate usi ng
mul tipl e doses ofhytlaaequahekahésSQ)!) waproesie . 1492 988% HoGhe @adoedic avbd a&xla whiteg

| i near regression,, Human Monocytic THP-I Cell Differentiation Assay For

Sol uhl e Protei nd°¥FHP-t Sol ubl e Protein Assav)

30 To a (° soluuon of 0.040 mL (0.792 mmol) of a 2.0M solution of oxalyl

chloride in dichloromethane, dissolved in 3.4 mL of dichloromethane, was added



Mtogenic stinulation of THP-1 cells cause differentiation into nmacrophage
10 li ke cells wth concomtant secretion of tunmor necrosis factor (TNF-a)
and TNF receptor (TNF-R p75/80 and TNF-R p55/6U) and I nterl eukprg Ul 120838) ,
anong other proteins. In addition, non-stimulated THP-1 cells ¢Q§g"° 9(% t he
p75/ 80 and t heVB9BAEA0 r eceptors over time. The rel ease of nenb ound
TNF-tic and possibly TNF-R p75/80 and TNF-R p55/60) but not IL-8, is

medi ated by an enzynme called 15 TNF-a converting enzyne or TACE. This assay
can be used to denonstrate either an inhibi3fory or a stinulatory conpound
effect on this TACE enzyne and any cytotoxi c consequence of such a
conpound. THP- 1 @il sL (6.792mAddDCHf RIME aad ihemaniure nas ytitred o)l fot | Hmimhesc A

wer e obtained Fromthe peripheral blood of one . year old e wth ut e
monocytic 20 | e&RQH‘P%F" &ﬁ@égp%‘atﬁe B@B@Wgﬁ\ﬁc‘p'rfg?fﬂﬂf’ﬁl"é éﬂjrd‘”d'i)F‘r'ﬁ:lel”"éﬁf'l"'é{t”‘gg"qI nt o
nmacrophage | i ke y68heSrefiiof iWaEWarkhéd 0 r¥drh RniPefaBHEMBhe E@ltiddWRixdie &Y stirrbtifforl

cells are seeded froman ATCC stock which was previously grown and frozen
back at 5 x 1064t vaom temparaturg and fhen pasesicintoj afi°onixure 8f ) SIkL wf water.64.Orind. of

RPM - 164() with gl i . i tajninglLU % fet al hovi.ne.
serum 10U ur?i tso?#%gﬁ( ((%l&ﬁmlbig%} Ia(r)%%\équ%?ugss? lruggpowgprr?)xylﬁwgue;%ie fgacbo'?\/lls
2mer capt o- et hanallowddiRolwagnli &) .rodmcemyperalureofovemlight atde thell drgamees fagy thdaout
two weeks prior to being used F;%r an_assay. and then are used for only 4 to
6 weeks to scr eé’ﬁ“‘@&%@gﬂfﬂg?w@el he regidue & Aikipds Witk gtk 2spsaigaysheth & thntideday s
to a concentraliqg srdedsoliukdbbiarbontle. [ieB N 804 A ghdContblirardd | o
are co-incubated 1n a 24 well plate wwth 5() m/well of a 24 ng/m stock of
Li popol ysachar i dac{d_f8S)ro¢i@aloblisdg 21t Loft tte Barh@i 86 hydtox3mic acid 2d/a @Rite dbama.
concentration of_ 1.U91 x 10 ccl| .1 m/well) for a total of 24
hours. At th@ saErJr‘éwi?rsr%'.‘lyg%a)ss Mﬁ%?"& ug) vehicle or THP-1 nedia is
plated in appropriate wells to give a final volunme of 1.2 ml/well. Standard
35 and test conpounds arc dissolved mDVSO at a concentration of 36 mM and
diluted fromhere to the appropriate cof¥a®Pled ons in THP- | media and
added to the wells atg, ] | SRRLY: =03t he

begi nning of the incu zﬁriglg%%yrtit%ggﬁé%gi’}sgé f%&@ﬁﬁ?‘?ﬁ??g lgx)(’))f 10U mM
3uUnmM IUnMM 3 nM 1 V] bgnzeneshifonyllHareing}-hrbzofioadid engthgiestert o DVSO was
limted to Q.1 % fing| eptation., Posd i opt 1, we re, nelyuded
in the expeﬂisrrent V\h?\ccﬁgrﬁéé % gh%gberg&gapeaﬂ Eﬁ%’gﬁfé g‘“ .25% oll‘%é\éﬁf:@#t ? glullé
well's were 5 i ngredbed ofiExavaple) 25vidactad wethemetbigamineado providé @, 1308 i(85% e of ot r Ol
wel |'s, except that O was .added t ive a final concentrati of, . U. 083! 0.
Negative contr olprm%@c\ﬁ\&‘%l?‘ﬂwﬁﬁ%gmlg’ﬂ %lhgleé'{?fQqurPéﬁiseﬁ?ﬁ? %%'(ﬁgﬂ*'béhi cle
but no mtogen or drug added to the cells. Conpounds can be eval uated for
their effect on basal (non-stinulated) shedding of the receptors by
replacing the LPS with SU nmwel | of THP-EIaWEEi:"g’. | U Plates are placed into
an i ncubat orypset LD . L I¢ J [ ouU
m /wel | of tZiO:SUE%il{I?;(e Sﬁ%ﬁgrﬁg?}ggr? ‘}%CES)? ?Q‘eméﬁ;? c')lr% ﬁggﬁli‘ﬁmﬁﬁTNF-a
ELI SA. Fol | owi ng 24 houphengky}-betabanylbmetiyl-eprbamioatid tert-biey ésterr enpved and
used for analysis in JNE-R p/5180 - a - I
addition, at the 24 tﬁ)%?frgﬁl rz?e%h% %ﬁo,éygﬁgofﬁgé'gg‘el ggf(iﬁ{r_mga@%iz?r&@a orlrgﬁf Lk(}:jer oup
15 are col | ect ecpréduct efSExcymeple i28was norbeitedNinto/e090gadt tHdartantarethpdraxminic acid.
transferred intq,a FACS tube, T e of a 0.5 ng/mM stock of propidium
i odi de (PI) (Bo%lﬁ‘i"f?é%rtaywﬁﬁﬁeﬁc\rﬁég(ﬂﬁ' | 348639) is added. The sanples are
run on a Becgson Di cki nson FaxCaliber FLOWcytonmetry machi ne and t he anount
of dye taken up by each cell is neasured in the high red wavel ength (FL3).
Only cells with conprom sed 2U rrenbraneég"(‘ﬂélf&lor dyi ng) can take up PI.
The percent of i &€ %, 11450 4C. Re 1 ( i ned
wth Pl divided By e b S R R Z%%&@'@Kg%‘f%ﬁ ity
val ues cal cul ated for the drugaminexiNebydypxy:psnetbylebergamideed to t he
viability value cal cul ated for ehicle treated m toge ti myl gt.ed oup
("vehicle positive C(L)q;%‘t‘f‘f)(ﬂm)mrf 81; QZ?‘M%‘??Z '?'H%S'OE)S'FCCBWP“ hogr%@"frﬁqf)?\h i 2
control". Thits 2ZbL"gtedicklbionaitaing ewdsr aided ant md) Of wafleoacdtiencidn dihe ateouined
drug toxicity. Th&g.%uanti t‘yqqc_)'f sol uble TNF-a) TNF-R p75/80 and TNF-R ;BESI 60
and |L-8 in the SPEEOBVaS SR . rpoRdPmPEapte fpp Lh apd thepcaneratatgd i vacuo. The
comercially avail abl e ELI SAs from R& Systens, by extrapolation froma
standard curve generated with kit standards. The nunber of cells that
either take up or exclude Pl are nmeasured by the 30 FLOW cytonetry nachi ne
and visualized by histograns using commercially avail able Cytol ogic
software for each treatnent group including all controls. Biological
variability in the magni tude of the response of THP- | cell cultures
requires that experinments be conpared on the basis of percent change from

) o e o " o - ~



Gatanaga) T.) Hwang, C., Gatar)aga. M) Cappuccm, F., Yamanoto. R, and
Granger) G The regulation of TNF nRNA synt hesis, nmenbrane eyﬁmrm and
rel ease by PMA- and LPS-stinmul ated hunman nonocyuc THP-1 cell

Cel lular 1 mu 8:1-10) 199l. WO 00/ 44710 -65 2 8 JUL 19§b0/02076
PCT/ US00/ 0207 q’sucﬁ@ya S.. Yamabe. M. Yanmagughi, Y.) Kobayg&ﬁ

Konno) T., and Tada. K. Establishnent and char acterization of a hurran acute
nonocytic |l eukema cell line (THP-1). Int. Cancer. ?6:171 1-176) 1980. 5

Results of the above mvitro matrix mnetal I'%)?proterrase i nhi bition, TACE
i nhi bition and THP standard (ﬁhar macol ogi cal test procedures are gwen in
Tabl e | bel ow. regdugapyas dilutechhyil) qichloromermmg apdcwashed igh safueed: soine 1

AT, B A L TS el

U) 1205908291420343894.08) ¢/ @983 3t 282836 hydrdRddid 141392488216867043424357851813
57653113t 5521 | 5525541616304154168455122880028912485653% 10) 3897U

| 341 657236423235847 P58 78087 980 V7e3 (9- é@%ﬂ%@?@élleezﬂ%m@zgmﬁlg%@%ﬂ6152
9% 10) 15071 199&&8&%@%3@U@Q%@%ﬁ&ﬁ%&ﬁ%%%ﬁé&@& aﬁﬁ‘tb%ﬂ@rﬁbl%ﬁ

WO 00/ 44710 2 8 JUL 2WB PGT/ USO0/ 02076 -66 Tabl e cont'l nue I'n

(nM or % | nhi tsotutiom of HEY in@tisys. Fhesresblumg rn@cturerwmsmrre/ri k- Wm&:ﬂp&@r&'HP

28325}3?85332%é‘?agéﬁe@ﬁéﬁ%&v‘%@é‘“’ﬁ%ﬁ%@%ﬁ‘*iﬁ%ﬁwf Yl 99 g

841 1369418934 (ih YacuBas gebvide, 0.068gr (83 los thettyardvhibride shifef Heamuas-Hydroxamic
phar macol ogi cal test procedures described above, the conpounds of this

i nvention wer e &Ko #Hsalid- Elr?ﬁ'rf‘bﬁpfadr“éaséﬁp?%%}%%ﬂ\ﬂﬁ& MWP-1) MWP-9, MWP-13
and TNF-a cgnverting enzynme (TACE) and are therefore useful in the
treatnment of disorders such as arthritis, tunor netastasis) tissue 20

ul ceration) abnormal wound heali ng, perEX@m:nhél! di sease, graft refection,

insulin resistan Lo this

i nvention are al §§Brg§'§?ﬁ|h% S'éaﬁﬂﬁ' étﬂ%lg@ |ﬁ'§th}tﬁqﬁ9\%@ﬂ£ c??’é'r)uges
medi ated by matrix netall oprot bemamalfengdhaaﬂn@}t-lﬂarmﬁﬁdler 0Si S)

at heroscl erotic plaque farmatio

at heroscl erotic plaque rfﬁ?f‘ﬁfrdg’g tpééfgﬁ%tgc}ge Omc%pggﬁ@%?@gﬁﬁﬁfgg)o? #

infl ammat orys ditGepeatct Wt Exathgle B0 hdvidee MRS (F)EE 888ired HiyBroBlIoRde salt of the
angi ogenesi s, tunor netastasis, tunor growt osteoarthritis, rheunatoid

arthritis, sepUmiBg-hyfrpxamiy a@‘ér%’é%“ﬂﬁ&é‘ﬂ@?ﬁs@% AT i a, aneurysmal
aortic disease, degenerative cartilage loss following traumatic joint
injury, demyelinaung di seases of the nervous system cirrhosis of the
liver. 3U glonerular disease of the ki dxemplpddmat ure rupture of fetal

G abett o1 et | nopat hyPrt B (L RER SRt RS By ARG 7™
premat urity20 ocul ar beitzzmmn‘bnylhmehmarmnohushyﬁbsgaanemysyBﬁMe nyopi a)
ocul ar tunors, ocul ar a i ogenesi s/ neova | ari z nd, cqrneal graft
rejection. 35 Corrpo%‘f& g? g)n procestirg BE%%E dﬁgﬂﬁ t(Qrsgé AEgb erm\?\n th
a phar maceut 13 Céﬁro?h%l(’i of qleahq)radzgafeef\%i B‘g’ﬁ%&th’% @2231‘7% %ﬁr)gaﬁammm\ﬁal
carrier may be solid or liqui ~3

PCTI US00/ 02076 REpRIIaneia® feproside §- 0068 (24%) of dhe Prioprgylic diaming-es@r e subst ances
uhi oh TRy B1S0 2Ct ARchaRPTd iR FAERR of WahAB! S 053508 oD of he

suspendi ng agents. fil Ildants conpressi on ai bi'n
t abl et - di si2§t eglizminggsteyens eormrtfamtoethc&rbglyl aarbamg atea taiomald . byl lanmjy\deots;hct he

carrier is a fin wi ded. s

v ded act | ve it PaoSiof ey bRt gt DB thstef Ptk S wgantics
a carrier havingid he necessary conpressi on properties in suitable
proportions and conpacted in the shape and size desired. The powders and

tabl ets preferably CERPEIME (® 1o @9%’6‘?" PheExamplec3] HyPs &ht the Serpagmies
sol 1 dcar i o s WyARAAR)ackSEARBKEY 1D RS BERHE b SRABBEINRL I ©

talc, sugars, |actose) dextrin, starch) gelatin | ose
cel I ul ose, ¥bdi thmdmambkyﬁrerwr agish |ohiagnsd, &p«blbywmm)sbmmbtmﬂpm) Wwﬁpcc

mel ting waxes sgg () (M+H)"



?and ion exchange resins. Liquid carriers may be used in preparing

sol uti ons, suspensions, enulsions) syrups and elixirs. The actwe ingredi ent
of .this fnvention can be dissolved or 15 suspended in a pharnpgejyl 2881y
acceptable liquid carrier such as water, an organic sol vent, §P&%§%H@§ of
both or phar n"BOM#47% |y acceptable oils or fat. The liquid & n
contain other suitable pharmaceutical additives such a solubilizers)

enul sifiers, buffers, preservatives. sweeteners, t7avoring agents,
suspendi ng agents, thickening agents, col of%, viscosity regulators,
stabilizers or osno-regulators. 2U Suitable exanples of iiqu~d carriers for
oral and parenteral adm nistration include water (particularly containing
additives as above) e.g., cellul ose delxaaipleds) preferable sodi um

car boxymet hyl cel |l ul gge solutian). .alcohols (tncludjn= oh §iri al cohol s
and pol yhydric al cohb%§5’m872@{.{j‘361(§r8b'r‘§ yg’_ﬁ'&'“ﬁﬁ@f"f’”ﬂ'@l"?'\?ﬁ? ?V’ 0X%fid oils
(e.g., fractionated pQizewdstifényl}-aRethylansiib SNy droxyER medRylSHthesiide

adm nistration the carrier can 25 also be an oily ester such as eth

; y !
ol eate and iSsopr opylAcRyring: &t e mpeadureeof Fgample a7 10-2008 G- SWmarph) ol gheer 1 0
liquid form corpagfi &”?E;Ia‘?ﬁ%{g%ﬁmr&'&éh av@fq )56 ahlONo 71 Gl of N.N-
phar maceut i cal ‘conmpositions iCh are sterile 3olutions or suspensions can
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wherein A is phenyl, naphthyl, or phenyl fused to a 5 to 7 nenbered
saturated or unsaturated cycloalkyl ring, a 5 to 9 nenbered saturated or
unsaturated heterocycloal kyl ring having 1 or 2 heteroatons sel2Z28tJulL 2003 m.
N, ~9, O or teroaryl ring having 5- 10 nenbers and f

het er oat ons se‘?@@f”gﬂﬂ?r oze N, NR9, Oor S; Xis SO or -p{O)R—Ii:eﬂ?‘hﬂm@02076
phenyl , naphthyl or heteroaryl, with the proviso that X and Z may not be
bonded to adjacent atons of Y; Zis O NH, GHZ or S; RS is hydrogen or

al kyl of 1-6 carbon atons; ar Rs-N-A-, can “4%rm a benzazepi ne)

bet t xoxazepi ne, benzothlazeglne benzodlazeplne bEnzazoci ne,

benzodi azoci ne, bez~ zoxazom nc or benzot&ﬁam%e ring which may be
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selected fromN, NR9, O or S ~u~ 2003 70 RO is hydrogen, phenyl,
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cycl oal kyl o 3-% carbon atons; pcriluoroal kyl o ~ caxbon atons, p eny ,
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phar maceuti cal | cceptabl e salt thereof. 2. A conpound of Claim1 wherein
both of the car (‘9% 6? 9% olihe hxdroxqrpicang “SIQIF@“CH%“ EIeqHnspray Mase S8ed 248§ han
hydrogen, . 3. A¢ ound of Claim1 wherein both of the carbons of A

adj acent to the -NR5- has a substituent other than hydrogen) and the carbon
of group A para to the -NRS- group has a substituent other than hydrogen.
4. A conmpound of aimlin which Ais :@Prf‘ﬂ?{ 7 Wherein both of the carbons
of A adjacent to the -NRs- gzoup has a su uent ot her tbvan hydrogen,,
and the carbon o5-Brommp2A(4butaxydenianesulfedyl)gnaby-dminod Iauéthyl-berenoic axicher
than hydrogen. 5) A conmpound according to y one of claims 1 to ~ wherein
Y is a phenyl ring substituted at the 1- eéﬁﬂ itf)osmlons by X and Z,
respectirrely. According 10 the procedure of Example 5 (0.250g (0.604 mmol) of the

product of Example 4 was reacted with (0.055 mL (0.604 mmol) of n-butanol to give
30 0.241g (85%) of the n-buty!l ether. Elcctrospray Mass Spec 469.8 (M+H)"



6. A conpound according to any one of clains 1 to 5 wherein Xis SOz. 7. A
conpound according to any one o clains 1 to 6 wherein Z is oxygen. 8. A
conpound’according to any oz~e of clains 1 to 7 wherein R~ and R% €201
hydr ogen. 9. .W?og)amﬁ)und according to any one of clainm 1 tgd&: Josiop RB
is -CH20H or methyl. "10. A conpound according to Caim1l which ~s selected
fromthe group consisting of 2 8 J1J 1. 2803 72

5- Br ono- 2- ([ 4- (4- cycl obut yl am no- but - 2- ynyl (?xy) - benzenesul fonyl ] - net hyl am n
0} - N- hydr oxy- 3- net hyl - benzam de; -

5- prono- N- hydr oxy- 3- et hyl - 2- { net hyl - [ 4- (4- net rﬁyl azni no- but - 2- ynyl axy) benze
nesul fortyl J-amino ] -benzam de; Example 3
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} - met hyl - anijpo) . ~3- meiohy l0° REMAGOH®,54 mL (1.072 mmol) of a 2.0M solution of oxalyl
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yl met hyl ) - ani no[water %ytdpb)gf THE anck ﬂgfl_rye,q a9 aqueous solution of hydroxylamine.
5- Brono- N- hydr oxy..3a 3 Wi - :
(a- L4 Ctotr anyr G nn e ST iy 1o room emperurs oveigh i oganice g
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or pharmaceutical salts thoreof. 1 mpound of the fonnula: R~ ~~
Rg foam. Electrospray Mass Spec 506.8 (M+H)*
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Example 40
4-Amino-5-methyl-biphenyl-3-carboxylic acid methyl ester
30 To a solution of 5.0g (0.021 mol) of 2-amino-5-bromo-3-methyl-benzoic acid

methyl ester and 2.8g (0.023 mol) of phenyl boronic acid in 150 mL of



vvharcin Rb and R7 are each, independently, hydrogen, alkyl of I-6 car bon
atons, -CN, -CCH, and Re is al kyl of 1-6 carbon atons, al kenyl of 2-

carbon atons, alkynyl of 26 carbon atoms, cycloal kyl. of 3-6 caﬂtﬂ)nluhtm
phenyl, napht 0 10 nenbered heter oaryl having from1 t t ons
selected from o%ég)lto Oor S, or 5to 9 nenbered heterocycl oa?f%u a‘e?’gg ~
ox 2 heteroatons selected fromN, NRQ Oor S. 12. A conpound of the

formd a 2~JUL2~3 74 RB ~l | ~S~J IIt v wherein Rb and R7 are each,

i ndependent |y, hydrogen al kyl of 1-6 car botr-atonms, -CN, -CCH, ~ is of 1-6
carbon atons, al kenyl of 2-6 carbon atons, alkynyl oft-6 carbon atons,

cycl oal kyl of 3ﬂen@g¢mthdrm Wik addede?f) P Mt W agugoys 3olutipminé MyCO, and

het er oaryl havi t 0
tv 9 nmenbered hg’?lg%écycﬂn mﬁ%@?ﬁg%&ﬁé@ﬁ&“&%%ﬁ%ﬁ% frgddﬁ;l?dﬁmnﬁl,
NR9, O or S; andN, Jhrecstlmbmmmlmthd:rr tnsmeruiet,o refilvoovenmghtl TAe featriorawasd then cooled
benzotri azolyl or imdazo 3. pXOC for de ari a conpound of
Formil o as” ol & ol ERpEReyend R en TS DY acslite By BRkt he ol atHES o
fornula Vi RS Rexiraiddthfee Nmés Yvith ethft RBratd1emat BoftBine®Breafits wade washedCwith!

and Z are as defined in claim1l and Qis COON or a reactive derivative
t hereof , with hPEROX\ArigH noxer tMg§pvea%ii cEPNCeRiFRidi g wshpouFhe ofesiflog nivas ~;

or b 4epr St oL EARAREIRALTA Slickosaninl! gty Jiid” po nenESROT X
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substantial hy free of the othcz enantionmer or diastereoners; or d)
acidifying a basic conpound of. formula B with a pharmaceutically
acceptabl e acid to give a pharnaceuti caW?“‘é’&:‘b‘pt able salt. 14 Use of a

conmpound as cl ai .

i nhi biting pat hoP'q‘gl cg\ %ﬁaﬂr?ridslh?zﬁe I'ate e’s‘&ir l%‘“co*% 3%56& lic
(TACE) in a mammal . x5. Usc accordi ngatid r@bmyhesm whor ei ~a the condl tion
treated is rheumatoi d _art |t| r aftaar eLect i eachexi i nngpati on,
fever, insulin resi 3?8{%88“‘8 149§ﬂ(3;:9lg, '%*é'(S’@gOéqu B"é’%gé’?f’?g}ﬂ%ﬁ@ In' 20 e
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di sease or HV infection. A pharmaceutical conposition c
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The reaction was then diluted with water and extracted three times with

dichloromethane. The organics were combined, washed with brine, dried over

20 Na,SO,, concentrated in vacuo and chromatographed on silica gel using gradient
elution (100% hexane to 100% ethyl acetate) to provide 5-methyl-4-[4-(pyridin-4-
yloxy)-benzenesulfonylamino}-biphenyl-3-carboxylic acid methyl ester 2.54 g (90%)
as a white solid. Electrospray Mass Spec: 475.2 (M+H)"

25 Example 42
4-[(4-Hydroxy-benzenesulfonyl)-methyl-amino}-5-methyl-biphenyi-3-carboxylic
acid methyl ester
To a 0° C solution of 1.25 g (2.63 mmol) of the product of Example 41 in 7
mL of DMF at was added 0.132g (3.29 mmol) of 60% sodium hydride. The reaction
30 was held at (° C for 15 minutes and then warmed to room temperature. [odomethane

(0.49 mL, 7.89 mmol) was added and the reaction was stirred overnight. The
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with brine and the combined organics were then dried over MgS04, filtered and

concentrated in vacuo. The residue was triturated with ether/hexanes (1:1) and the
10 solid was collected and dried in vacuo to provide 0.181g (77%) of the desired

carboxylic actd product as a white solid. Electrospray Mass Spec: 513.7 (M+H)*

Example 45
5-Bromo-2-({4-[3-(3-methoxy-phenyl)-prop-2-ynyloxy}-benzenesulfonyl}-
15 methyl-amino)-3-methyl-benzoic acid
To a solution of 0.251g (0.450 mmol) of the product of Example 12 in 6.0
mL of THF/methanol (1:1) was added 2.3mL of !.ON sodium hydroxide solution.
The reaction was heated to retlux overnight, cooled to room temperature and
acidified with 5% HCI solution. The mixture was extracted with ethyl acetate, washed
20  with brine and the combined organics were then dried over MgS04, filtered and
concentrated in vacuo. The residue was triturated with ether/hexanes (1:1) and the
solid was collected and dried in vacuo to provide 0.184g (75%) of the desired
carboxylic acid product as a pale yellow solid. Electrospray Mass Spec: 543.8
(M+HY'

Example 46
5-Bromo-2-({4-[3-(2-methoxy-phenyl)-prop-2-ynyloxy]-benzenesulfonyl}-
methyl-amino)-3-methyl-benzoic acid
To a solution of ().264g (0.473 mmol) of the product of Example 13 in 6.0 mL of
30  THF/mcthanol (1:1) was added 2.4 mL of 1.ON sodium hydroxide solution. The

reaction was heated to reflux overmght, cooled to room temperature and acidified
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5  carboxylic acid product as a white solid. Electrospray Mass Spec: 543.8 (M+H)’

Example 47
5-Bromo-2-{{4-[3-(4-methoxy-phenyl)-prop-2-ynyloxy]-benzenesulfonyl}-
methyl-amino)-3-methyl-benzoic acid
10 To a solution of 0.217g (0.389 mmol) of the product of Example 14 in 6.0
mL of THF/methanol (1:1) was added | 9mL ot 1.0N sodium hydroxide solution.
The reaction was heated to reflux overnight, cooled to room temperature and
acidified with 5% HCI solution. The mixture was extracted with ethyl acetale, washed
with brine and the combined organics were then dried over MgSO4, filtered and
15 concentrated in vacuo. The residue was triturated with ether/hexanes (1:1) and the
solid was collected and dried in vacuo to provide 0.191g (90%) of the desired

carboxylic acid product as a white solid. Electrospray Mass Spec: 543.8 (M+H)"

Example 48
20 2-[(4-But-2-ynyloxy-benzenesulfonyl)-methyl-amino]-5-iodo-
3-methyl-benzoic acid
To a solution of 0.102g (0.199 mmol) of the product of Example 17 in 6.0
mL of THF/methanol (1:1) was added 1.0mL of 1.ON sodium hydroxide solution.
The reaction was heated to reflux overnight, cooled to room temperature and
25  acidified with 5% HCI solution. The mixture was extracted with ethyl acetate, washed

with brine and the combined organics were then dried over MgSOg4, filtered and

concentrated in vacuo to provide (.089g (90%) ot the desired carboxylic acid product

as a white solid. Electrospray Mass Spec: 499.8 (M+H)’
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5 The reaction was heated to reflux overnight, cooled to room temperature and

acidified with 5% HCI solution. The mixture was extracted with dichloromethane and

the combined organics were then dried over MgSOy4, filtered and concentrated in

vacuo to provide 0.151g (97%) of the desired carboxylic acid product as a white
solid. Electrospray Mass Spec: 464.0 (M+H)"
10
Example 50
5-Bromo-3-methyl-2-{methyl-{4-(4-pyrrolidin- 1-yl-but-2-ynyloxy)-
benzenesuifonyl]-amino}-benzoic acid
To a solution of 0.157g (0.293 mmol) of the product of Example 23 in 4.0
15 mL of THF/methanol (1:1) was added 1.5mL of |.ON sodium hydroxide solution.
The reaction was heated to reflux overnight, cooled to room temperature and brought
to pH6-7 with 5% HCI solution. The mixture was extracted with dichloromethane and
the combined organics were then dried over Na3SQg4, filtered and concentrated in
vacuo to provide (.139g (91%) of the desired carboxylic acid product as a white
20 solid. Electrospray Mass Spec: 520.9 (M+H)"

Example 51
5-Bromo-2-{[4-(4-diethylamino-but-2-ynyloxy)-benzenesulfonyl]-methyl-
amino}-3-methyl-benzoic acid
25 According 10 the procedure of Example 50 0.180g (0.335 mmol) of the
product of Example 24 provides (0.175g (100%) of the desired carboxylic acid as a
tan foam. Elcctrospray Mass Spec: 522.9 (M+H)’
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5  the product of Example § provides 0.237g (98%) of the desired carboxylic acid as a
white solid. Electrospray Mass Spec: 435.8 (M-H)

Example 53
5-Bromo-N-hydroxy-3-methyl-2-[methyl-(4-prop-2-ynyloxy-benzenesulfonyl)-
10 amino]-benzamide
According to the procedure of Example 39 0.173g of the product of
Example 52 provides 0.176g (98%) of the hydroxamic acid as a white solid.
Electrospray Mass Spec: 452.8 (M+H)"

15 Example 54
5-Benzofuran-2-yl-2-[(4-methoxy-benzenesulfonyl)-pyridin-3-ylmethyl-amino}-
3-methyl-benzoic acid methy! ester
According to the procedure of Example 39 (0.084¢ of the product of Example
6 provides 0.087g (100%) of the hydroxamic acid as a white foam. Electrospray Mass
20  Spec: 466.8 (M+H)"

Example 55
5-Bromo-N-hydroxy-3-methyl-2-[methyi-(4-pent-2-ynyloxy-benzenesuifonyl)-
amino]-benzamide
25 According to the procedure of Example 39 0.162¢ of the product of Example
7 provides (0.135g (81%) of the hydroxamic acid as a tan foam. Electrospray Mass
Spec: 480.8 (M+H)’
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Example 57
5-Bromo-2-[(4-hex-2-ynyloxy-benzenesulfonyl)-methyl-amino]-N-hydroxy-3-
10 methyl-benzamide
According to the procedure of Example 39 0.128¢ of the product of Example
10" provides 0.087g (100%) of the hydroxamic acid as a clear glass. Electrospray
Mass Spec: 497.0 (M+H)+

15 Example 58
5-Bromo-N-hydroxy-2-{[4-(4-methoxy-but-2-ynyloxy)-benzenesulfonyl]-methyl-
amino}-3-methyl-benzamide
According to the procedure of Example 39 0.064¢ of the product of Example
26 provides (.062g (100%) of the hydroxamic acid as a tan foam. Electrospray Mass
20 Spec: 496.8 (M+H)"

Example 59
5-Bromo-N-hydroxy-3-methyl-2-{methyl-[4-(3-phenyl-prop-2-ynyloxy)-
benzenesulfonyl]-amino}-benzamide
25 According to the procedure of Example 39 0.146g of the product of Example
44 provides 0.141g (94%) of the hydroxamic acid as.a pale yellow foam.
Electrospray Mass Spec: 528.8 (M+H)’
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5-Bromo-N-hydroxy-2-({4-[3-(3-methoxy-phenyl)-prop-2-ynyloxy]-
benzenesulfonyl}-methyl-amino)-3-methyi-benzamide
According to the procedure of Example 39 .154¢ of the product of Example
5 45 provides 0.151g (96%) of the hydroxamic acid as a light orange solid.
Electrospray Mass Spec: 558.8 (M+H)"

Example 61
5-Bromo-N-hydroxy-2-({4-[3-(2-methoxy-phenyl)-prop-2-ynyloxy]-
10 benzenesuifonyl}-methyl-amino)-3-methyl-benzamide
According to the procedure of Example 39 0.135g of the product of Example
46 provides 0.132g (95%) of the hydroxamic acid as a white foam. Electrospray Mass
Spec: 558.9 (M+H)’

15 Example 62
5-Bromo-N-hydroxy-2-({4-[3-(4-methoxy-phenyl)-prop-2-ynyloxy]-
benzenesulfonyl}-methyl-amino)-3-methyl-benzamide
According to the procedure of Example 39 0.158¢g of the product of Example
47 provides 0.116g (72%) of the hydroxamic acid as a pale yellow foam.
20  Electrospray Mass Spec: 558.9 (M+H)"

Example 63
2-[(4-But-2-ynyloxy-benzenesulfonyl)-methyl-amino}-N-hydroxy-S-iodo-3-
methyl-benzamide
25 According to the procedure of Exampte 39 0.109g of the product of Example
48 provides 0.112g (100%) of the hydroxamic acid as a white toam. Electrospray
Mass Spec: 514.8 (M+H)"
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2-[Benzyl-(4-but-2-ynyloxy-benzenesulfonyl)-amino]-N-hydroxy-
3,5-dimethyl-benzamide
According to the procedure of Example 39 (0.135¢ of the product of Example
5 49 provides 0.134g (96%) of the hydroxamic acid as a white solid. Electrospray Mass
Spec: 479.0 (M+H)"

Example 65
5-Bromo-N-hydroxy-3-methyl-2-{methyl-{4-(4-pyrrolidin-1-yl-but-2-ynyloxy)-
10 benzenesulfonyl]-amino}-benzamide

To a 0° solution of 0.33 mL (0.650 mmol) of a 2.0M solution of oxalyl
chloride in dichloromethane, diluted with 2.7 mL of dichloromethane, is added 0.050
mL (0.650 mmol) of DMF and the reaction is stirred for 15 minutes at 0°. A solution
of 0.113g (0.217 mmol) of the carboxylic acid product of Example 50, dissolved in 1

15 mL of DMF, was added to the reaction and the resulting mixture is stirred for th at
room temperature and then poured into a 0° mixture of 0.7 mL of water, 3.4 mL of
THF and 0.2 mL of a 50% aqueous solution of hydroxylamine. The reaction is
allowed to warm to room temperature ovemight and the organics are then
concentrated in vacuo. The residue is diluted with cthyl acetate, washed with water

20  and saturated sodium bicarbonate, dried over Na2SQ4, filtered and concentrated in
vacuo to provide 0.087g (75%) of the hydroxamic acid as a tan foam.

To a solution of 0.065g (0.121 mmol) of the amino-hydroxamic acid
dissolved in 2.0 mL of dichloromethane was added 0.24 mL (().24 mmol) of a 1.0M
solution of HC in ether. The resulting mixture was stirred for lh at room temperature

25  and then diluted with ether. The precipitate was filtered. washed with ether and dried
in vacuo to provide 0.064g (93%) of the hydrochloride salt of the amino-hydroxamic

acid as a brown solid. Electrospray Mass Spec: 535.9 (M+H)’
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To a 0° solution of 0.38 mL (0.757 mmol) of a 2.0M solution of oxalyl

5 chioride in dichloromethane, diluted with 3.1 mL of dichloromethane, is added 0.059

mL (0.757 mmol) of DMF and the reaction is stirred for 15 minutes at 0°. A solution

of 0.132g (0.252 mmol) of the carboxylic acid product of Example 51. dissolved in 1

mL of DMF, was added to the reaction and the resulting mixture is stirred for th at

room temperaturc and then poured into a 0° mixwre of 0.8 mL of water, 3.9 mL of

10 THF and 0.24 mL ot a 50% aqueous solution of hydroxylamine. The reaction is
allowed to warm to room (emperature overnight and the organics are then
concentrated in vacuo. The residue is diluted with ethyl acetate, washed with water
and saturated sodium bicarbonate, dried over Na2SQ4, filtered and concentrated in
vacuo to provide 0.126g (93%) of the hydroxamic acid as a tan foam.

15 To a solution of 0.093g (0.173 mmol) of the amino-hydroxamic acid
dissolved in 3.0 mL of dichloromethane was added 0.35 mL (0.35 mmol) of a [.0M
solution of HCI in ether. The resulting mixture was stirred for lh at room temperature
and then diluted with ether. The precipitate was filtered, washed with ether and dried
in vacuo to provide 0.091g (92%) of the hydrochloride salt of the amino-hydroxamic

20 acid as a tan solid. Electrospray Mass Spec: 540.0 (M+H)’

Example 67
5-Bromo-2-[{(4-but-2-ynyloxy-benzenesulfonyl)-(4-methyl-piperazin-1-ylmethyl)-
25 amino}-N-hydroxy-3-methyl-benzamide
According to the procedure of Example 50 0.128g (0.228 mmol) of the
product of Example 22 provided 0.117g (94%) of the carboxylic acid. Electrospray
Mass Spec: 550.0 (M+H)"
To a 0° solution of 0.27 mL (0.547 mmol) of a 2.0M solution of oxalyl
30  chloride in dichloromethane, diluted with 2.4 mL of dichloromethane, is added 0.042

mL (0.547 mmol) of DMF and the reaction 1s stirred for 15 minutes at (0°. A solution
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and then poured into a 0° mixture of (.5 mL of water, 2.7 mL of THF and (.5 mL of

a 50% aqueous solution of hydroxylamine. The reaction is allowed 10 warm to room

5 temperature overmght and the organics are then concentrated in vacuo. The residue 15
diluted with ethyl acetate, washed with water and saturated sodium bicarbonate, dried

over Na2S504, filtered and concentrated in vacuo to provide ().080g (78%) of the

hydroxamic acid as a tan foam. Electrospray Mass Spec: 565.1 (M+H)*
To a solution of 0.060g (0.107 mmol) of the amino-hydroxamic acid
10 dissolved in 4.0 mL of dichioromethane was added 0.43 mL (0.43 mmol) of a 1.0M
solution of HCI in ether. The resulting mixture was stirred for h at room temperature
and then diluted with ether. The precipitate was filtered, washed with ether and dried
in vacuo to provide 0.068g (100%) of the bis-hydrochloride salt of the piperazine-
hydroxamic acid as a tan solid. Electrospray Mass Spec: 565.0 (M+H)"
15
Example 68
5-Bromo-3-methyl-2-(methyl-{4-[4-(tetrahydro-pyran-2-yloxy)-but-2-ynyloxy]-
benzenesulfonyl }-amino)-benzoic acid
According to the procedure of Example S0 0.550g (0.972 mmol) of the
20 product of Example 15 provided 0.448g (84%) of the carboxylic acid as a white
solid. Electrospray Mass Spec: 549.9 (M-H)

Example 69

5-Bromo-N-hydroxy-3-methyl-2-(methyl-{4-[4-(tetrahydro-pyran-2-yloxy)-but-

25 2-ynyloxy}-benzenesulfonyl}-amino)-benzamide
To a solution ot 0.411g (0.745 mmol) of the product of Example 68 in 4.0
mL of DMF was added 0.121g (0.893 mmol) of I-hydroxy benzotriazole (HOBT)
followed by (.190g (0.990 mmol) of 1-(3-dimethylaminopropyl)-3-cthylcarbodiimide
hydrochloride (EDC). The resulting mixture was stirred at room temperature for lh
30 and then 0.23 mL of a 50% aqueous solution of hydroxylamine was added and the

rcaction was surrcd overnight. The reaction was then diluted with ethyl acctate and
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washed with water, 5% HCI solution and saturated sodium bicarbonate sotution. The

organics were dried over NajSO4, filtered and concentrated in vacuo to provide

0.337g (80%) of the hydroxamic acid as a white foam. Electrospray Mass Spec:
568.8 (M+H)"

Example 70
5-Bromo-N-hydroxy-2-{[4-(4-hydroxy-but-2-ynyloxy)-benzenesulfonylj-methyl-
amino}-3-methyl-benzamide
To a solution of (0.274g (0.483 mmol) of the product of Example 69 in 4.0
10  mL of methanol was added 0.012g ((.048 mmol) of pyridinium p-toluenesulfonate
and the resulting mixture was heated to reflux for 18h. The reaction was then
concentrated in vacuo. diluted with ethyl acetate and washed with 5% HCI solution,
water and saturated sodium bicarbonate solution. The organics were dried over

Na2S04, filtered and concentrated in vacuo to provide 0.159g (68%) of the

15 hydroxamic acid as a white powder. Electrospray Mass Spec: 482.8 (M+H)*

Example 71
4-[(4-Hydroxy-benzenesulfonyl)-methyl-amino]-5-methyl-biphenyl-3-carboxylic
acid methyl ester

20 To 28 mL of degassed ethylene glycol dimethyl ether was added 2.15g (5.19
mmol) of the product of Example 4, 0.696g (5.71 mmol) of phenylboronic acid,
0.300g (0.26 mmol) of tetrakis(triphenylphosphine)palladium(()), and 10.4 mL (20.8
mmol) of 2M Na,CO, and the mixture was refluxed under nitrogen for 18h. The
reaction was then cooled, diluted with ethyl acetate, washed with water and brine,

25  dried over Na_SO,, filtered and concentrated in vacuo. The residue was triturated with
1:3 dichloromethane/hcxanes to provide 1.89g (89%) of the desired biphenyl product
as a pale orange sohid. Electrospray Mass Spec 412.4 (M+H)*
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Example 72
4-{[4-(tert-Butyl-dimethyi-silanyloxy)-benzenesuifonyl]-methyl-amino}-5-
methyl-biphenyl-3-carboxylic acid methyl ester
A mixture of 1.89g (4.6 mmol) of the product of Example 71, 0.833¢ (5.52
5 mmol) of t-butyldimethylsilyl chloride and 0.783g (11.51 mmol) of imidazole in 8
mL of DMF was stirred at room temperature for 18h. The reacuon was quenched
with water and extracted with dichloromethane. The organic layer was separated,
washed with brine, dried over Na,SO, and concentrated in vacuo. The residue was
chromatographed on silica gel eluting with ethyl acetate/hexanes (1:200) o provide
10 1.89g (78%) of the desired silyl ether product as a white solid. Electrospray Mass

Spec 526.0 (M+H)"

Example 73
4-[(4-Hydroxy-benzenesulfonyl)-methyl-amino)-5-(4-methyl-piperazin-1-

15 yimethyl)-biphenyl-3-carboxylic acid methyl ester
A mixture of 1.84g (3.5 mmol) of the product of Example 72 and 0.748g (4.2
mmol) of N-bromosuccinimide in 35 mL of carbon tetrachloride was refluxed with
sun lamp under nitrogen for 2.5h. The reaction was cooled, washed with water and
brine, dried over Na,SO, and concentrated in vacuo to give 2.33g of the benzylic
20  bromide. The bromide was combined with 0.350g (3.5 mmol) of N-methyl piperazine
and 1.45g (10.5 mmol) of K.CO, in 20 mL of DMF and the mixture was stirred at
room temperature for 18h. The reaction mixture was diluted with dichloromethane,
washed with water and brine, dried over Na, SO, and concentrated in vacuo. The
residue  was  chromatographed on  silica gel |eluling with 2%
25 methanol/dichloromcthane to provide 1.33g (74%) of the desired product as a pale

yellow solid. Electrospray Mass Spec 510.0 (M+H)*
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tnphenylphosphine and then 1.25 mL (7.95 mmol) of diethyl azodicarboxylate. The
mixture was stirred at room temperature for 18h, diluted with ethyl acetate, washed
with water and brine, dried over Na,SO,, and concentrated in vacuo. The residue was
chromatographed on silica gel with 2% methanol/dichloromethane to provide 0.830g

10 (93%) of the desired product as a beige solid. Electrospray Mass Spec 562.1 (M+H)"

Example 75
4-[(4-But-2-ynyloxy-benzenesuifonyl)-methyl-amino]-5-(4-methyl-piperazin-1-yl
methyl)-biphenyl-3-carboxylic acid

15 A mixture of 0.965g (1.72 mmol) of the product of Example 74 and 8.6 mL
(8.59 mmol) of IN NaOH in 8.6 mL of THF and 8. 6 mL of methanol was heated to
reflux for 18h. The reaction mixture was cooled and neutralized with 3N HCI. The
organic solvents were removed and the resulting aqueous solution was extracted with
dichloromethane. The organic layer was separated, washed with water and brine,

20  dried over Na,CO, and concentrated in vacuo. The residue was triturated with ether to
provide 0.829g (89%) of the desired product as a cream solid. Electrospray Mass
Spec 548.1 (M+H)"

Example 76
25 4-[(4-But-2-ynyloxy-benzenesulfonyl)-methyl-amino}-5-(4-methyl-piperazin-1-
ylmethyl)-biphenyl-3-carboxylic acid hydroxyamide dihydro-chioride salt
To a solution of 0.244 mL (0.487 mmol) of a 2M solution of oxalyl chloride
in dichloromethane at 0° C was added 0.038 mL (0.487 mmol) of DMF and the
mixture was stirred for th at room temperaturc. A solution of 0.089g (0.163 mmol)
30 of the product of Example 75 in 0.5 mL dichloromcthanc was then added to the

rcaction mixturc and the resulting mixture was stirred for th at room temperature.
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yqa%wg jl'n 2_‘5”;%1, THF and 0.5 mL water was cooled tor 15 min at 0 C and

the acid chloride solution was added to 1t in one portion. The resulting solution was
allowed to warm (o room temperature with stirring overnight. The reaction mixture
was diluted with dichloromethane and washed with water and brine, dried over
Na,SO,, filtered and concentrated in vacuo. The residue was triturated with ether to
provide 0.066g (72%) of the desired hydroxamic acid as a beige solid.

To a solution of 0.240g (0.418 mmol) of the hydroxamic acid in 5 mL
dichloromethane, was added 1.67 mL (1.67 mmol) of 1M HCVether solution. The
reaction was stirred for 1h and then diluted with ether. The resulting precipitate was
filtered and dried in vacuo to provide 0.245g (92%) of the desired hydrochloride salt
as’'a beige solid. Electrospray Mass Spec 563.1 (M+H)"

Example 77
5-Bromo-3-methyl-2-{methyl-[4-(1-methyl-prop-2-ynyloxy)-benzenesulfonyl}-
amino}-benzoic acid methyl ester

According to the procedure of Example 5, 0.400g ((.966 mmol) of the
product of Example 4 and (0.083 mL (1.063 mmol) of 3-butyn-2-ol provided 0.266g
(59%) of the propargylic ether as a colorless oil. Electrospray Mass Spec 465.8
(M+H)

Example 78
5-Bromo-3-methyl-2-{methyl-[4-(1-methyl-prop-2-ynyloxy)-benzenesulfonyl]-
amino}-benzoic acid

According to the procedure of Example 10, 0.241g of the product of
Example 77 was hydrolyzed with 2.6 mL of 1.ON sodium hydroxide solution to
provide .073g (31%) of the desired carboxylic acid as a whitc solid and 0.034¢
(14%) of the starting ester. Electrospray Mass Spec 451.8 (M+H)"
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wxegH, 10$" F0%df1eaatt 6) Example 34 provided 0.070g (100%) of the hydroxamic acid as a white
foam. Electrospray Mass Spec 466.9 (M+H)"

Example 80
3-[3-(tert-Butyl-dimethyl-silanyloxy)-phenyl}-prop-2-yn-1-ol
10 To a solution of 2.0g (9.091 mmol) of 3-iodophenol in 10 mL of DMF was
added 1.55g (0.023 mol) of imidazale and 1.64g (0.011 mol) of t-butyldimethylsilyl
chloride and the resulting mixture was strred at room temperature for 48h. The
reaction was then diluted with ether and washed with water, dried over Na,SO,,
filtered and concentrated in vacuo. The residue was used in the next step without
15 purification.
To a solution of 3.04g (9.091 mmol) of the silylated iodoaryl in 55 mL
of diethylamine was added 0.53 mL of propargyl alcohol followed by 0.173g (0.909
mmol) of copper (I) iodide and 0.32g (0.456 mmol) of bis(triphenyl-phosphine)-
palladium(II)dichloride. The resulting mixture was stirred for 4h at room temperature
20  and then concentrated in vacuo. The residue was chromatographed on silica gel
eluting with ethyl acetate/hexanes (1:10) to provide 0.73g (31%) of the aryl acetylene
as a brown oil. EI Mass Spec 262 (M")

Example 81 _
25  5-Bromo-2-({4-[3-(3-hydroxy-phenyl)-prop-2-ynyloxy}-benzenesulfonyl}-methyl-
amino)-3-methyl-benzoic acid
According to the procedure of Example 5. 0.158g (0.604 mmol) of the
product of Example 80 and 0.250g (0.604 mmol) of the product of Example 4
provided ().315g of the propargylic ether.
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5 Example 82
5-Bromo-2-{(4-{3-[3-(tert-butyl-dimethyl-silanyloxy)-phenyl]-prop-2-ynyloxy)-

benzenesulfonyl)-methyl-amino]-3-methyl-benzoic acid
To a solution of 0.144g (0.271 mmol) of the product of Example 81 in 1.0
mL of DMF was added 0.092g (1.356 mmol) of imidazole and 0.098¢g (0.651 mmol)
10 of t-butyldimethylsilyl chloride and the mixture was stirred at room temperature for
15h. The reaction mixture was then poured into 20 mL of water and stirred for 5h and
then extracted with ether. The organics were washed with water, dried over Na,SO,,
filtered and concentrated in vacuo. The residue was chromatographed on silica gel
eluting with ethyl acetate/hexanes (1:3) to provide 0.136g of the carboxylic acid-

15  silylated phenol as a white solid. Electrospray Mass Spec 643.8 (M+H)"

Example 83
S-Bromo-2-[(4-{3-[3-(tert-butyl-dimethy}-silanyloxy)-phenyl}-prop-2-ynyloxy}-
benzenesulfonyl)-methyl-amino]-N-hydroxy-3-methyl-benzamide
20 According to the procedure of Example 39, 0.097g (0.150 mmol) of the
product of Example 82 provided 0.099g of the hydroxamic acid as a white solid.
Electrospray Mass Spec 658.9 (M+H)"

Example 84
25 5-Bromo-N-hydroxy-2-({4-[3-(3-hydroxy-phenyl)-prop-2-ynyloxy]-
benzenesuifonyl}-methyl-amino)-3-methyl-benzamide
To a solution of 0.099g (0.150 mmol) of the product of Example 83 in | mL
of acctonitrile was added 3 mL of a 5% solution of 48% HF in acctonitrile and the
resulting solution was stirred at room temperature tor 15h. The reaction mixture was

30  then diluted with water and ethyl acetate. The organic layer was washed with waler,
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Example 85
5 4-But-2-ynyloxy-benzenesulfonic acid sodium sait
To a solution of 52.35g (0.225 mol) of 4-hydroxybenzenesulfonate sodium
salt tn IL of isopropanol and 225 mL of a 1.ON solution of sodium hydroxide was
added 59.96g (0.45 mol) of I-bromo-2-butyne. The resulting mixture was heated to
70° for 15h and then the isopropanol was removed by evaporation in vacuo. The
10 resulting white precipitate was collected by filtration, washed with isopropanol and

ether and dried in vacuo to give 56.0g (100%) of the butynyl ether as a white solid.

Example 86
4-But-2-ynyloxy-benzenesuifonyl chloride
15 To a 0° solution of 43.8 mL (0.087 mol) of 2M oxalyl chloride/dichloro-
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 85. The
reaction mixture was stirred for 10 minutes at 0° then let warm to room temperature
and stirred for 2 days. The reaction was then poured into ice and extracted with 150
20 mL of hexanes. The organics were washed with water and brine, dried over NaS04,
filtered and concentrated in vacuo to provide 6.23g (88%) of the sultfonyl chloride as

a yellow solid; m.p. 63-65°C. EI Mass Spec: 243.9 MH’

Example 87
25 But-2-ynyloxy-benzene
According to the procedure of Example S, 2.00g (0.021 mol) of phenol and
1.64g (0.023 mol) of 2-butyn-1-0l provided 2.18g (70%) of the butynyl ether as a
clear liquid. EI Mass Spec: 146.0 MH®
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To a solution of 0.146g (1.0 mmol) of the product of Example 87 in 0.3 mL

of dichloromethane in an acetone/ice bath under N, was dropwise added a solution of

S 0.073 mL (1.1 mmol) of chlorosulfonic acid in (.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)

of oxaly! chloride, tollowed by 0.015 mL DMF. The reaction was heated to reflux for

2h and then diluted with hexane and poured into ice watcr. The organic layer was

10 washed with brine, dried over sodium sulfate, and concentrated in vacuo to provide

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

Pharmacology
Representative compounds of this invention were evaluated as inhibitors of

15  the enzymes MMP-1, MMP-9, MMP-13 and TNF-a converting enzyme (TACE).
The standard pharmacological test procedures used, and results obtained which
establish this biological profile are shown below.

Test Procedures tor Measuring MMP-1. MMP-9. and MMP-13 Inhibition
20 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
colorimetrically with DTNB (§,5'-dithiobis(2-nitro-benzoic acid)). The enzyme
25 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 bufter (50 mM
HEPES pH 7.5. 5 mM CaCl2) before use. The stock of cnzyme 1s diluted with

30 buffer (S0 mM HEPES, pH 7.5, 5 mM CaClp, 0.02% Brij) to the desired final

concentration. The buffer. cnzyme, vchicle or inhibitor, and DTNB/substrate are

added in this order to a 96 well plate (total reacuon volumc of 200 pl) and the
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Alternauvely, a fluorescent pepude substrate is used. In this test procedure,
the peptide substrate contains a fluorescent group and a quenching group. Upon
5  cleavage of the substrate by an MMP, the fluorescence that is generated is quantitated

on the fluorescence plate reader. The assay 1s run in HCBC assay buffer (S0mM

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 | mM aliquots. For the assay, substrate and enzymes are diluted in HCBC

10 buffer 1o the desired concemranoﬁs. Compounds are added to the 96 well plate

containing enzyme and the reaction is started by the addition of substrate. The

reaction is read (excitation 340 nm, emission 444 nm) for 10 mn. and the mncrease in
fluorescence over time is plotted as a linear line.

For either the thiopeptide or fluorescent peptide test procedures, the slope of

15  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) with drug-treated rates using Dunnett's
multiple comparison test. Dose-response rclationships can be generated using

multiple doses of drug and ICs5( values with 95% CI are estimated using linear

20 regression.

Test Procedure for Measuring TACE Inhibition
Using 96-well black microtiter plates, cach well receives a solution composed

of 10 uL. TACE (final concentration lpg/mL), 70uL Tris buffer, pH 7.4 containing
10% glycerol (final concentration 10 mM), and 10 pL of test compound solution in
25 DMSO (final concentration 1uM, DMSO concentration <1%) and incubated tor 10
minutes at room tcmperature. The reaction 1s initiated by addition of a fluorescent
peptidyl substrate (final concentration 100 uM) to each well and then shaking on a
shaker for 5 sec.
The reaction is read (excitation 340 nm. emission 420 nm) for 10 min. and the
30 increase in fluorescence over ime is plotted as a lincar line. The slope of the line is
calculated and represents the reaction rate.
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Human Monocytic THP-1 Cell Differentiation Assay For Soluble Proteins (THP-
Soluble Protein Assay)

Mitogenic stimulation of THP-1 cells cause differentiation into macrophage

10 like cells with concomitant secretion of tumor necrosis factor (TNF-a) 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
p55/60 receptors over ume. The release of membrane bound TNF-a and possibly
TNF-R p75/80 and TNF-R p55/60, but not IL-8, is mediated by an enzyme called

15 TNF-a converting 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
consequence of such a compound.

THP-1 cells (from ATCC) are a human monocytic cell line which were
obtained from the penipheral blood of a one year old male with acute monocytic

20  leukemia. They can be grown in culture and differentiated into macrophage like cells
by sumulation with mitogens.

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

25  bovine serum, 100 units/ml 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
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 |
x 105/ml.

30 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#
B13189) at 37°C in 5% CO, at a concentration of 1.091 x 10° cells/ml (1.1 mYwell)
tor a total of 24 hours. At the same umc, 50 mi/well of drug, vehicle or THP-1
media is plated in appropriatc wells to give a final volume of 1.2 ml/well. Standard

35  and test compounds are dissolved 1n DMSO at a concentration of 36 mM and diluted
from herc to the appropnate concentrations in THP-1 media and added to the wells at
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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.
10 Plates are placed into an incubator set at 5% CO2 and at 37°C. After 4 hours of
incubation, 300 ml/well of tissue culture supernatant (TCS) is removed for use in an
TNF-a ELISA. Following 24 hours of incubation, 7(0() ml/well of TCS is removed
ard used for analysis in TNF-R p75/80, TNF-R p55/60 and IL-8 ELISAs.

In addztion, at the 24 hours timepoint. and the cells for each treatment group

15 are collected by resuspension in 500 pl/well of THP-1 media and transferred into a
FACS tube. Two ml/tube of a 0.5 mg/ml stock of propidium iodide (PI) (Boerhinger
Mannheim cat. # 1348639) 1s 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

20 membranes (dead or dying) can take up Pl. The percent of live cells is calculated by
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

25  "percent change from control” value is an indicator of drug toxicity.

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 cxtrapolation from a standard curve generated with kit
standards. The number of cells that either take up or exclude PI are measured by the

30 FLOW cytometry machine and visualized by histograms using commercially
available Cytologic software for each treatment group including all controls.

Biological variability in thc 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

35 evaluated from the "vehicle positive control” was calculated for cach compound
concentration with the following formula:
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% Change = pg/ml (compound) - pg/ml (veh pos control) x 100
pg/ml (veh pos control) - pg/ml (veh neg control)

5 For the soluble protein (TNF-a. p75/80, p55/60, IL-8) studies under
sttmulated 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

10  change from "vehicle positive control" utilizing the following formula:

% Change = pg/ml (compound neg control) - pg/m} (veh neg control X 100

pg/ml (veh neg control)

15 IC50 values tor each compound are calculated by non-linear regression
analysis using customized software utilizing the JUMP statistical package.

For the cell viability studies, the viabilities (P exclusion) of pooled duplicate

wells were determined and the results expressed as % change from "vehicle positive

20 control”. The viability values calculated for the compound treated groups were

compared to the viabiity 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.

25 % Change = % live cells (compound) -1
X 100 % live cells (veh pos control)
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Results of the above 1n-vitro matrix metalloprotetnase inhibition, TACE

inhibition and THP standard pharmacological test procedures are given in Table |

below.

Table I. Inhibitton tn MMP, TACE and THP assays:

Table 1
% Inhib.
IC,, (nM) or % Inhibition (uM) @ 3uM
Example # _ MMP-1 MMP-9 MMP-13 TACE THP
31 19%(10) 301 724 44 6
32 26%(10 643 255 58 15
33 32%(10) 1205 908 29 14
34 39%(10) 790 383 127 22
36 114 [ 21 32 14
39 2488 21 68 67 0
43 4243 578 518 135 76
53 113 15 52 1 55
54 1616 304 154 16 84
55 1228 800 289 12 48
56 53%(10) 389 701 34 16
57 2364 232 358 47 11
58 7803 387 233 1 46
59 3815 857 321 66 20
60 1029 671 935 91 1
61 52%(10) 1507 1199 193 0
62 3602 901 588 104 15
63 901 840 275 16 87
64 1187 830 312 105 48
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IC,, (nM) or % Inhibition (M) @ 3uM
5  Example # _ MMP-1 MMP-9 MMP-13 ___ TACE THP
65 3352 602 537 148 12
66 21%(10) 2827 2377 346 5
67 1658 166 252 25 94
10 69 25%(10) 396 177 30 19
70 3203 477 83 6.8 88
76 1923 28 47 42 95
79 1534 455 433 122 9
" 84 113 694 189 34 0
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Based on the results obtained in the standard pharmacological test procedures
described above, the compounds of this invention were shown to be inhibitors of the
enzymes MMP-1, MMP-9, MMP-13 and TNF-a converung enzyme (TACE) and are
therefore useful in the treatment of disorders such as arthritis, 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
atherosclerotic plaque rupture, restenosis, MMP-mediated osteopenias, inflammatory
diseases of the central nervous system, skin aging, angiogenesis, tumor metastasis,
tumor growth, ostcoarthritis, rheumatoid arthritis, septic arthritis, corneal ulceration,
proteinuria, aneurysmal aortic disease, degenerative cartilage loss following traumatic

joint injury, demyelinaung diseases of the nervous sysiem, cirrhosis of the liver,

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

Compounds of this invention may bc admunistered neat or with a
pharmaceutical carricr to a pauent in nced thereof. The pharmaceutical carricr may
be solid or liquid.
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60& ()-1( a}ct l[jldVOl‘XITg agents. lubricants, solubilizers, suspending agents. fillers. glidants,

compression aids, binders or tablet-disintegrating agents or an encapsulating material.

In powders, the carrier 1s a finely divided solid which is in admixture with the finely

5 divided active ingredient. In tablets, the acttve ingredient is mixed with a carrier

having the necessary compression properties in suitable proportions and compacted in

the shape and size desired. The powders and tablets preferably contain up to 99% of

the active ingredient. Suitable solid carriers include, for example, calcium phosphate,

magnesium stearate, talc, sugars, lactose, dextrin, starch, gelatin, cellulose, methyl

10 cellulose, sodium carboxymethyl cellulose, polyvinylpyrrolidine, low melting waxes
and ion exchange resins.

Liquid carriers may be used in preparing solutions, suspensions, emulsions,
sy;ups and elixirs. The active ingredient of this invention can be dissolved or
15 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.
20  Suitable cxamples 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
25 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 bc administered intravenously.  Oral
30 administration may be either liquid or solid composition form.
The compounds of this tnvention 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
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through the use of a transdermal patch containing the active compound and a carrier
that is tnert to the active compound, is non-toxic to the skin, and allows delivery of
5  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 emulsions of
either the oil in water or water in oil type. Pastes comprised of absorptive powders
dispersed in petroleum or hydrophilic petroleum containing the active ingredient may

10 also be suitable. A variety of occlusive devices may be used to release the active
ingredient into the blood stream such as a semipermeable membrane covering a
reservoir containing the active ingredient with or 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

15 or TACE dependent condition must be subjectively determined by the attending
physician. The variables involved include the severity of the dysfunction, and the
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 eftect under the circumstances is reached.

20 Precise dosages for oral, parenteral, nasal, or intrabronchial administration will be
determined by the administering physician based on experience with the individual
subject treated and standard medical principles.

Preferably the pharmaceutical composition is in umt dosage form, e.g., as
tablets or capsules. In such form, the composition is sub-divided in unit dose

25  containing appropriate quantities of the active ingredient: the umt dosage form can be
packaged compositions, for example packed powders, vials, ampoules, prefilled
syringes or sachets containing liquids. The unit dosage form can be, for example, a
capsule or tablet itsclf, or 1t can be the appropriate number of any such compositions

in package form.
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1. A compound having the formula:

Q
Rs \j—NHOH
P
2l ()
Rg-_z—#
Re

Ry

where the C(=0)NHOH moiety and the -NR;- moiety are bonded to adjacent carbons
of group A, '
wherein A is phenyl, naphthyl, or phenyl fused to a 5 to 7 membered saturated
or unsaturated cycloalkyl ring, a 5 to 9 membered saturated or unsaturated
heterocycloalkyl ring having 1 or 2 heteroatoms selected from N, NRo, Q or S, ora
heteroary! ring having 5-10 members and from 1-3 heteroatoms seiected from N, NR,
OorS;
X is SOz or -P(O)Rlo;
Y is phenyl, naphthyl or heteroaryl, 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 atkyl of 1-6 carbon atoms;
or Rs-N-A-, can form a benzazepine, benzoxazepine, benzothiazepine,
benzodiazepine, benzazocine, benzodiazocine, benzoxazocine or
benzothiazocane ring which may be optionally fused to another
benzene ring,

Rs and Ry are each, independently, hydrogen, alkyl of 1-6 carbon atoms, -CN,
-CCH;

and 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, phenyl,
naphthyl, 5 to 10 membered heteroaryl having from 1 to 3 heteoatoms
sclected from N, NRg, O or §, or 5 to 9 membered heterocycloalkyl
having 1 or 2 heteroatoms selected from N, NRs, O or S;
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perfluoroalky of 1-4 carbon atoms, -O-perfluoroalky! of 1-4 carbon
atoms, -CONRsRi, -S(OnR: -OPO(OR;)OR;, -PO(OR3)R;, -
OC(O)NR;R;, -C(O)NR;OR;,  -COOR;, -SO:H, -NRgR;, -
N[(CHz):]:NR;, -NR;COR;, -NR;COORj;, -SO;NR;R;, -NOz, -
N(R2)SOzR3, -NRyCONR R,
<NR:C(=NR3;)NR;R;, -NR2C(=NR3)N(SO2)RaR;,
NR,C(=NR;)N(C=0)RzR3, NR;C(=NR;)N(SO2R3)R3,
NR;C(=NR3)N(COR)R;, -SO2NHCOR,, ~-CONHSO2R,, -tetrazol-5-
yl, -SO,NHCN, -SOpNHCONR;yR3, phenyl, naphthyl, heteroaryl or
heterocycloalkyl;
wherein  -NR;R3; may form a pymrolidine, 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;
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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, heteroaryl or heterocycloalkyl; and n is
0to 2;

or a pharmaceutically acceptable salt thereof,

2. A compound of Claim 1 wherein both of the carbons of A adjacent to the
-NR’- has a substituent other than hydrogen.

3. A compound of Claim | wherein both of the carbons of A adjacent to the
-NR’- has a substituent other than hydrogen, and the carbon of group A para to the
-NR®. group has a substituent other than hydrogen.

4. A compound of Claim 1 in which A is a phenyl wherein both of the carbons of
A adjacent to the -NR®- group has a substituent other than hydrogen, and the carbon of
group A para to the -NR®- group has a substituent other than hydrogen.

5. A compound according to any one of claims 1 to 4 wherein Y is a phenyl ring

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

6. A compound according to any one of claims 1 to § wherein X is SO.

7. A compound according to any one of claims 1 to 6 wherein Z is oxygen.

8. A compound according to any onc of claims 1 to 7 wherein R; and R; are
hydrogen.

9. . A compound according to any one of claims ! to 8 wherein Rq is -CH,OH or
methyl.

10. A compound according to Claim 1 which 1s selected from the group consisting
of:

O



4 F 11098! S& () - F 11098 S& ()- #10%!'& ()- 10%!' & ()-(
109% ' & ()-/H |[:NA410 $!10%!'& ()- Z10%!'& ()- 110%!' & ()-
mML0% ! ' & ()- 109%!'& ()-( 10%!'& ()-0)|[: NA4L0 /10%!"' & ()-

L10% 1 & ()- ,110% ! & ()- +ml0%!'& ()- y)mo%w!' & ()-(
S&MLO% ! & ()-y)yQ [NA410' 1*10' 1" 10' 1" 9110%!' & ()- 71 10% & 8gdily 2003
5109 ' & ()- 12110% ' & ()-( F110%!'& ()-"'viU[:NAM10 "10% & ()-y& <

"10% !\ & E)-y& 7/ "10WNW& ()-y& < "10%!\& ()-y& F10%8 & ()-( &

1098 & ()-fUL) 3456DGvU4 @0% & ()- |"910%p& ()- 10! 10! 10! 3 3110% & () -

"10% & ()-y&( A "10%!a& ()-y&GPrv||[:vU4 0z 10% & ()- z 10% ()- F@O%

& ()- s10% & ()- 10% & ()- ( , 10% & ()-4xWevU4 -10% & ()- 00z 10% & ()-!

0z 109 ()-! "z 10%BBtgmo-2; {}4-(4-096l6butylamino-mutLoRmioXyl-bePd el foa! Kenethyl-

@ @0%: ()-10 10 (10amidbPW-Bydrbx34iéibgi®bentamide 10% & ()- 010%

& ()-yhk | [9fY8 1&I0%& ()-* &L10%& ()-* &10% & ()-* ~&LO0%& ()-*
5-Bromo-N-hydroxy-3-methyl-2- {methyl-[4-(4-methylamino-but-2-ynyloxy)-

benzenesulfonyl]-amino}-benzamide;

5-Bromo-2-({4-[4-(3-dimethylamino-propylamino)-but-2-ynyloxy]-
benzenesulfonyl}-methyl-amino)-N-hydroxy-3-methyl-benzamide;

5-Bromo-2-({4-[4-(2-dimethylamino-ethylamino)-but-2-ynyloxy]-
benzenesulfonyl}-methyl-amino)-N-hydroxy-3-methyl-benzamide;

4-[(4-But-2-ynyloxy-benzenesulfonyl)-methyl-amino]-5-methyl-biphenyl-3-
carboxylic acid hydroxyamide;

5-Bromo-N-hydroxy-3-methyl-2-[methyl-(4-prop-2-ynyloxy-
benzenesulfonyl)-amino]-benzamide;

5-Bromo-N-hydroxy-3-methyl-2-[methyl-(4-pent-2-ynyloxy-benzenesulfonyl)-
amino]-benzamide;

5-Bromo-2-{(4-hept-2-ynyloxy-benzenesulfonyl)-methyl-amino]-N-hydroxy-
3-methyl-benzamide;

5-Bromo-2-[(4-hex-2-ynyloxy-benzenesulfonyl)-methy!l-amino]-N-hydroxy-3-
methyl-benzamide;

5-Bromo-N-hydroxy-2- {[4-(4-methoxy-but-2-ynyloxy)-benzenesulfonyl)-
methyl-amino}-3-methyl-benzamide;

5-Bromo-N-hydroxy-3-methyl-2- {methyl-[4-(3-phenyl-prop-2-ynyloxy)-
benzenesulfonyl]-amino}-benzamide;

5-Bromo-N-hydroxy-2-( {4-[3-(3-methoxy-phenyl)-prop-2-ynyloxy]-
benzenesulifonyl}-methyl-amino)-3-methyl-benzamide;

5-Bromo-N-hydroxy-2-({4-(3-(2-methoxy-phenyl)-prop-2-ynyloxy]-
benzenesulfonyl} -methyl-amino)-3-methyl-benzamide;

5-Bromo-N-hydroxy-2-({4-[3-(4-methoxy-phenyl)-prop-2-ynyloxyl-
benzenesulfonyl}-methyl-amino)-3-methyl-benzamide;

2-[(4-But-2—ynyloxy-bcnzcnesulfonyl)-mcthyl-amino]-N-hydroxy—S-iodo-3-
methyl-benzamide;
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5-Bromo-N-hydroxy-3-methyl-2-(methyl- {4-[4-(tetrahydro-pyran-2-yloxy)-
but-2-ynyloxy]-benzenesulfonyl }-amino)-benzamide;

5-Bromo-N-hydroxy-2- {[4-(4-hydroxy-but-2-ynyloxy)-benzenesulfonyl]-
methyl-amino} -3-methyl-benzamide; or

4-[(4-But-2-ynyloxy-benzenesulfonyl)-methyl-amino]-5-(4-methyl-piperazin-
1-ylmethy!)-biphenyl-3-carboxylic acid hydroxyamide dihydrochleride sait,
or pharmaceutical salts thereof.

11. A compound of the formula:

Re
R

I SO5H
Rg N
wherein Rg and Ry are each, independently, hydrogen, alkyl of 1-6 carbon
atoms, -CN, -CCH;
and Ry is alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon atoms, alkyny] of 2-
6 carbon atoms, cycloalkyl of 3-6 carbon atoms, phenyl, naphthyl, 5 to
10 membered heteroaryl having from 1 to 3 hetcoatorns selected from
N, NRs, O or S, or 5 to 9 membered heterocycloalkyl having 1 or 2
heteroatoms sclected from N, NRg, O or 8.

12. A compound of the formula
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carbon atoms, -CN, -CCH;
Rgis 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, NRy, O or S, or 5 to 9 membered heterocycloalkyl having 1 or 2
heteroatoms selected from N, NRy, O or S; and

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

imidazol-yl.

13. A process for preparing a compound of formula B as claimed in claim | which

comprises:
a) reacting a compound of formula V:
Rs
Rs  Z(-Ry
Q N, Y
okl
Rs
V)

wherein Rs, Re, R7, Ry, A, X, Y and Z are as defined in claim 1 and Q is COOH or a
reactive derivative thereof, with hydroxylamine to give a coresponding compound of
formula B; or

b) deprotecting a compound of formula VI
Re
Q $5 s Z Ry
_NY
R300OHN X
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wherein R, Rg, R7, Rg, A, X, Y and Z are as defined in claim |, and Rjp is 2
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.

14.  Use of a compound as claimed in Claim 1 in the preparation of a2 medicament
for inhibiting pathological changes mediated by TNF-& converting enzyme (TACE) in
a mammal,

15. Use according to Claim 14 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.

16. A pharmaceutical composition comprising 2 compound as claimed in

Claim | and a pharmaceutically acceptable carrier.



