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HYDRCMANIC ACI D COVPOQUNDS AS TACE | NHI BI TORS FI ELD OF | NVENTION 5 This :
invention relates to acetyl eni aci ds which act 54 'G i 3tors of
TNF-a converting enzyne (TACE lmm “l lﬂmw nds of the pr esen |nv on are
useful in dWe&Md¥itonditions nedi gted,. by TNF-a, such as rh&RfFYHPERI™
arthritis, osteoarthritis, sepS|s) "AIDS, ulcerative colitis, mltiple
sclerosis, Crohn's disease and degenerative cartilage loss. 10 BACKGROUND
OF THE | NVENT{{RNE CONTEANING EY DR OXHMIC WD) COMPQUNDSUAS TACE Zy nes
that have been inplicated in the paNmiBITiOR8 destruction of connective

ti ssue and basenent nenbranes. These zi nc contai ni ng endopepti dases consi st
of several subsets of 15 enzynes including col |l agenases, stronelysins and
gel atina cI asses, the gel ati nases have been shown to be the
MVPs rmsmmmm% involved with the growth and spread of tunors. It is
known t hat t,h ev of expression of gelatinase is elevated in

mal i gnanci es) }ﬂ‘ld that gel ati naseFﬂEnlxbngMN’thasenent menbr ane whi ch

| eads to tuwror t.asi s. eneS|s [\ wredfor th rovvt of solid
20 tunors, -has aI so tP\%H‘@ﬁ‘E‘HP’ g ﬁ‘f?\me‘i‘% ramic agids phi t%H@B‘rﬂ%fﬁt to

i ts pat hol 0gy. ofFHUEREIRERhg b ﬁele&%ﬁdﬁnaygmégre%&mm@ﬁﬁmraase IS
i nvolved in plaque rupture assom ate at herosclero Q her

condi ti ons nedusafiuddnh tigeasd/Bmnditions thm ENFdyRuctedi ratwanatoidtaetbits)i as)

i nflammatory di seases.of the tral npervgys system_ skjn_aging) tuno
growt h) ost eoaft fids, S?H%f'uﬁ'gﬁg yicerative coifis, m %b‘?ls?:le’é’rs’tsh?f e Ps?ﬁ'ﬁ? | 25
ul ceration, abfQenghivwdRflagdasssi N9, bone disease) proteinuria, aneurysmal
aortic di sease, degenerative cartilage loss following traumatic joint
injury, delelinating diseases of the nervous system cirrhosis of the

liver, glonerular disease of b\ e of fetal
rrenbranes, i nfl anmat ory bovveFkgfksease peri gﬁﬁﬁ éﬂﬂeas age rel ated
macul ar degener at i aMatridi mbmlloproteﬂtaseso@dMﬂs) a?lh [pradp ﬁfeemymee that have been
vitreoretinopat t] at ematurjty, ~ocul ar, inf.l anmat

ker at oconus) S‘Q)‘éicétﬁ& g'%d ﬁ‘@f gh‘% estruchion of qoBReftive Hisge a?“d ' basement
angi ogenesi s/ ngembraf€d. OPhedd 7k contaifirty dhdopeM@fasddCEOSRRUIOLIER1 subsets of

vascul ari zati on and cor neal glraft rejection. For recent reviews, see:
Recent Advbhceenzymesnclyding/ee balgpwﬁs@tsgpmaly@ns ahd Igelagnasee SQRess) Clissesp. the

EZEES?Eh Focusgg%ﬁ Qé%i e%‘ S“%“i@%“{éd%hff“d&?‘“ l“%&ﬁlﬁq’%’ém \éetﬁekﬁth el 994)

4(1): 7-16, (3groGul and Srelidaiframoss. Biekmow 8@6he devel 48 effidssiond) gElepinass n.

ISty PSS SRR Rl EL i Bhai o el ey PO SR

converting enzyhih(lEAsHo ﬁﬁto&tlma@aaglhéAﬁgabg@Es@nreqtur%\lﬁramfergawnmb@ane
bound TNF-a precursor protein, TNF-a is pro-inflammat ory tok| ne. 10 t hat

s bel i evedd t WS DS Hop ECEHIYheeD SBAYSH 1 have Agekatigasp smnp@nen 0 itg pathgigey et
G W Exp. Opi E
J. Wonen's Hea ?rﬁ@%ggrf 6%@3@%18 lﬁ&% S éﬁ?ﬁt m%iat%%ﬁgﬂr% ved'in %a ﬂuel?ilhl\/gdgi:la

1 997) 29, 499; aSasinted Mlth(atherwgbms;s EOtEhrwgsdmbmﬂc;dlEtsd 5)')MIBIPS AR TEBENOSS,

shock [ Mat hi so t. n. lovest. 19 925 t hke, - al
5. Meal P e e, Buedpeplly uPlERigory Pishsqfpir B ool BrRSE syl 1
E.; et. al. J. siEipginlyPimot $Eoivth 16feoattBRAs, IrheuiRatbi@ ardriliBadpicanhrids, coﬁﬁﬂ‘aﬁm
A. Ann. Rev B| ochem 1988, 57, 505.], anorexia) inflammtion [Ksontini,

R ; MacKay?23 S, ulcerapipn, WH&%\W“@ healing, bane QH‘P@?G P%@““rl%?ne‘%ﬁ“"]l aortic
congesti ve hea I § C )

Ferrari, R ; Bg%:s' zIesétl ?_erLtP\?e &ﬁﬁ 8 osrgcfl[} atl g %é&%%g‘é?@g@ fﬁ‘%‘ga?‘?““g
post - i schaeni ¢ diseqses bﬂsh&)mewnpulsystcmnbirmmtufrn}nc?l_ﬁwed,l geapailyf distaee o€rhe al

nervous syste nfl ammat ory bowe nsul in resistan

[ Hot ami sl i gi |l mkéne% Preguyg; qp?urm g fetid, B‘llgfaf?ﬁﬁ) lamyypatory; %ogpl d§8fls§hce
1993, 259, 87. hefddtidntdl VdisedseCtagen rélﬁ@&ehﬁﬁﬂw Pdegdénérai@ik K iabelie ; refhopatly, J
din. Invest. 1992) 89, 574; Pallares-Trujillo, J.; Lopez-Soriano, F, J.
Argiles) J30M praliferawss vitreorgtmgpathy.g getinopashys) of menaunty; pculgriipflaspmation; ¢ s
wel | - docunent e el 30.7.
For exanpl e, rgglg?rc%‘}w% %P %Ogy&ﬁ{éﬁ r%'gli)%d?ce@é aﬁxﬁxbfs”%ﬁﬂgla%ﬁ&?oggﬁ%ﬁﬁl}eg has
denonstrated that blocking the formation of TNF-a inhibits the progression
of arthritis [Rankin, E.C; Choy, E H; Kassinobs) D.; Kingsley, GH.,;
Sopwith, A M; Isenberg) D. A.; Panayi , G S. Br. J. Rheumatol . 1995, 34)
334; Pharmaprojects, 1996) Therapeutic Updates 17 (Oct.)) aul97-MZ.]. This



30 observation has recently been extended to humans as well|l as described in
"TNF-a in Human Di seases") Current Pharmaceutical Design, 1996, 2) 662.
WD 00/ 44713 -3 24 JUL 2003 PCT/ US00/ 02078 It is expected kﬂgt i@ﬂﬁ

nol ecul e inhibitors of TACE will have the potential for t U vari ety
of di seasewo o213 Al t hough a variety of TACE inhibitors aPETHEMMRI78nany of
t hese nol ecul es are peptidic and peptide-like which suffer from

bi oavai l abil ity and pharnmacoki netic problens. In addition) many of these
nol ecul es 5 are non-sel ective, being potef# inhibitors of matrix

nmet al | oprotei nases and, in particular, MW-1. Inhibition of MW-1

(col | agenase Nhsduhisiziesin aid Sottleall ghft m;mu&e Féori fécemaieviews, Gkd: 1§ Recksitl al s
of MWP inhibitors [Scri 1998) 2349) Long acting) selective, oral

bi oavai | abl e ﬂﬁ%ﬁtmd&aﬁﬁhﬂ\ﬁt@l}ﬂp@t@ﬂasml@ |ResediEd, Be Hhi Bpekett.qAsit. abI e

for the treat 6 AbR. Bhif %qi empa%fgnergfwt@mvmse&&h%k&@%l 1,

hydr oxam ¢ aci |b|tors o structure > have been
di scl osed [ Burl@e’&ﬁs(lg%}z (2) urzOpinJ Ther, PRanso(L994) 3(1)El+16PE3)eCitrr. Afgdicinal

8 I 8442 o ﬁ] g ne %ﬂ\jﬁ? ggﬁ@&nl\%ga@c dpg rs%‘l"ﬁ e’iN ey %tenrt%g]‘ 9\95}1 g\/% ] %(;eﬁ@c Hese,

A C Ulri Ch)Ex~i) anPCFheJr.nPateﬁsﬁmwQ%@ﬂ 21‘281-711956(6J€15ﬁp Dpin, TREOPAtenfs: A ;
Carrpbell) J.A ; 15 Castel hano, A.L.; Fisher, L.E.; Hendrlcks) RT.; Sarrra

K. Eur. Patenta%%ﬁb 378038 Venkatesan, A M: Gosu, Davi s,

'It-lﬁl sBi:I; ags Dg:‘ g MVP Tﬁf Eﬁ[}otrlé]ﬂng A@%%Og%gg gﬁv\/ﬁéeb %}W@ﬁ&tt&@ﬁt
n 02 O ~ HOH 'nidbriiie borvdd RIF-L3PfE30rsor Potdifll TRF-b3is- # pad-#hildkdnaBdP Tytokine

PCT/ US00/ 02078 Within the sul fone-hydroxam ¢ aci.d class_of MVP | nhibi tor
the |i nkerlOpetthtdh belifred {0 hgyfe? 5olg lwhﬁwwéﬂaevﬂlwee Q- Mulesedn W

extended to t ) t fy qqn S% In cy
harta T E *Eag 0029{ tmﬁ }idtenmnl@s? 8(5*) SBWG’ro%hrrﬂgﬂs kJogé1 rsrm. £ 1 Wb%f(&'}

V.. Millins, FHeagh l9%|6ﬁt$)z62hlsqmak1,®tmon@, TRAnn. Mqvcwvaca,,w, Camum:T

Bedel | TL. 0 Crpa RYERR s s seitfpllosndmisolyBE BEE: Che

981 38859. ] : P|1988|81| n82% Wiiethke, dryal dxBxp. Mk 1982) 175, 1], praff) rejeatien ﬂ%igmt
reported [BeCKery . Grau, G. E.; er. al J. Exp. Med. 1987, 166, 1280.), cachexia [Beutler, B.;
Cerami, A. Ann. Rev. Biochem. 1988, 57, 505.}, anorexia, inflammation [Ksontini,
R,; MacKay, S. L. D.; Moldawer, L. L. Arch. Surg. 1998, 133, 558.], congestive heart
failure [Packer, M. Circulation, 1995, 92(6), 1379; Ferrari, R.; Bachetti, T.; et. al.

Circulation, 1995, 92(6), 1479.], post-ischaemic reperfusion injury, inflammatory

20 disease of the central nervous system, inflammatory bowel disease, insulin resistance
[Hotamisligil, G. S.; Shargill, N. S.; Spiegelman, B. M.; et. al. Science, 1993, 259,
87.] and HIV infection [Peterson, P. K.; Gekker, G.; et. al. J. Clin. Invest. 1992, 89,
574; Pallares-Trujillo, J.; Lopez-Soriano, F. J. Argiles, J. M. Med. Res. Reviews,
1995, 15(6), 533.]1, in addition to its well-documented antitumor properties [Old, L.
25  Science, 1985, 230, 630.]. For example, research with anti-TNFo antibodies and
transgenic animals has demonstrated that blocking the formation of TNF-o inhibits
the progression of arthritis [Rankin, E.C.; Choy, E.H.; Kassimos, D.; Kingsley, G.H.;
Sopwith, A.M.; Isenberg, D.A.; Panayi, G.S. Br. J. Rheumatol. 1995, 34, 334,
Pharmaprojects, 1996, Therapeutic Updates 17 (Oct.), aul97-M2Z.]. This
30 observation has recently been extended to humans as well as described in “TNF-at in

Human Diseases", Current Pharmaceutical Design, 1996, 2, 662.



D. P.; Villaml, C L; Boehm T. L.; German) D. P.; MDonald, J. J.;
DeCrestenzo) 10 G A PCT Int. Appl. WD 98/39315.]. Simlar piperidine
derivatives in which the nethylene linking the piperidine r}h g

sul fone has been deleted (I1) n = 0) have been reported [‘3e KRke , A M;
Gosu, G TWOODAMY, J. M Baker J. L. PCT Int. Appl. WOPSB{USPYGRHTY
~Y~R2 HON ~x Il 15 Sul f one- hydroxam c acids Ill, in which a hydroxyl group
has been pl aced al pha to the hydroxam c acid) have been discl osed [ Freskos,
J. N; Boehm T. L.; Mschke, B. V.; Heint3%, R M; MDonald, J. J.;
DeCrescenzo, G A.; Howard) S. C. PCT Int. Appl. WO 9813937Z6. Robi nson, R

P. PCT Int. Appl. \/10139&4)36&&! thal sm210 m6idsuleHakhbitors D IAEE Wil howd ﬂl@r}ﬁtelnﬁﬁled
MVP i nhi bitors of general ;structure IV, which utilize a _thiol as the zinc

chel ator) havefop&igatinga yruely of miseateqygtes;  Althoyghoa yariety of TASinhibitasy ate
GA: 2413 0 7

R M M scnke, Mg, ol i hnplegney e piric sk Dol iR P
S A ' ~ ~ | R Woawilabilityhinidi phermacokinstic problepss. tﬂnwﬂdmoxgenmyad)f theseunolacudesV

h b | osed P Neado wsFesi k) S W
v been g5, a5 e RIS e oy mfbons”of anpeE 8 Eopreter B o,

A ej ni czak, E. garticubltyMBVP- 1 SInBibiti e GeaweR- 1R:dﬁagerﬁh@l)rﬂmlbeed:};dsltu;lat@forcﬁﬁ@)

Jr., GM; Mrcotte, P.A ; Severin, J.;. VWalter : ;. @ubbi ns, E.;
Simer, R : Ho]omwnmqhmcawaa&aw MMRnhibigrabser 'Bsg??s @S-%? 20 BUreRs; acting, B

Fesik, S.W J. vglﬁmy mﬁvml%gl% non#ﬁk?ﬁde’sﬁﬂaﬁnéﬁzwéf TECE Wb %sEigzaﬁg}ﬂy R

Haj duk, P.J.; rcot'te, adows) R P .
Hol zman, T.F. ddGEsblkforShWememmf tghdisnasespiases mstgllsedllbgve 58285832. Fesik, S.

W ; Summrer Vi :
Car rera) G‘\S& M ; FI o§ul?& Sﬂg%%%&c%d ml?%ﬁ&lga?g%% °§1genei%§wé%§%'i§i?8 1.
15 X(cHz)rr- Nl'lﬂ'iktl&ed\ [BRiZgess,ShIBxh Rétzi,all.P.; RamlngED AnEur Ghetent Appl. QIHHZ&)
di scl oses sonme_ary| sufpstituted th| n a . sub sul f
acet ohydr oxam @r%’é{"‘dgdg epehsehyan ’éﬁgygl’ %2 oifs%l g'}c%‘% QO@%nBB‘GFrds
were prepared ¢g. %dh%n,t@ﬁl Wb'ﬁ'xﬁ@tté NN @Q}vxrﬁub?ﬂqlﬁﬂﬂd A EReUIIR! g west ed
for their fungicidal activit
PCT Int. Appl O 97/24117. Bender, S.L.; Broka, C.A.; Campbell, J.A;
15 Castelhano,A.L.; Fisher, L.E.; Hendricks, R.T.; Sarma, K. Eur. Patent Appl.
780386. Venkatesan, A. M.; Grosu, G. T.; Davis, J. M.; Hu, B.; O’'Dell, M. J. PCT
Int. Appl. WO 98/38163.]. An exemplification of this class of MMP inhibitor is

RS-130830, shown below.

o ,@Y\%
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20 RS-130830



24 JUL 2003 WO 00144713 -6 Manni sh Reaction ~~CONHCH (O n 1 PCT/ US00/ 02078
M ORS (0)n H\~ ~N~ 5 Sone sul fone carboxylic acids are disclosed in .U-S.
patent 4,933,367. Those conpounds were shown to exhibit hy@qﬁg ygﬁzabo
activity. DETAILED DESCRI PTI ON OF THE | NVENTI ON The presen r‘ll n
rel ates to woweeh4713 ow nol ecul ar wei ght, non-peptide 10 i nhiAGTUS0e02978 mat ri x
net al | opr ot ei nases (MWPs) and TNF-a, converting enzynme (TACE) for the
treatnment of arthritis, tunmor netastasis, tissue ulceration, abnormal wound
heal i ng, periodontal disease, bone diseasg. diabetes (insulin resistance)
and H V infection. 15 In accordance with this invention there is provided

compounds of gener alfiar il dutone Ry exBic—al dids o XmypAiRimir ~uld YlRG

20 Rl is hydrogen) aryl, heteroaryl, alkyl of 1-6 carbon atons, enyl of
2-6 carbon at cbnweeamyfbn@an@h}@rmm@mém;es byhesn Extphdedfto eree c,aabdmsn

N N7 S an (o 2) SARGTotButdon 3Rl uer Thess moBs sSfne e TR Gy o

each i ndependentﬂryskohynrN)géMusclﬁkal wf Nﬂaﬂﬁwp&r mnHaxhtztm) M@Getmﬁn, ECIPL,
het er oaryl or. - cl ohet eroal k hydr ogen r }3 ar aI Kk
B kyl Cof 156 Ot orts Pk Tap ohBHl 0 SI35315  KeDaMIae bk Pasty Tobscs

al kanoyl, COORRck&ORO P ; §Qieuci, ¥8 Rk %! N.; Bleskd! Y'Iﬁ mﬁ%ﬂ&ebemq‘&mné
-CONHR, ; 10 and S) het'eroar al kyl’ having from 1 ét eroat ons sel ected from
N, NR7, O Appl. WO 98/38859.].
Piperidine sulfone hydroxamic acids, II (n = 1) have been reported [Becker,
D. P.; Villamil, C. L; Boehm, T. L.; Getman, D. P.; McDonald, J. J.; DeCrescenzo,
10 G. A. PCT Int. Appl. WO 98/39315.). Similar piperidine derivatives in which the
methylene linking the piperidine ring to the sulfone has been deleted (II, n = 0) have

been reported [Venkatesan, A. M.; Grosu, G. T.; Davis, J. M.; Baker, J. L. PCT Int.

Appl. WO 98/37877.).

HOH

=
10}

15
Sulfone-hydroxamic acids III, in which a hydroxyl group has been placed
alpha to the hydroxamic acid, have been disclosed [Freskos, J. N.; Boehm, T. L.;
Mischke, B. V.; Heintz, R. M.; McDonald, J. J.; DeCrescenzo, G. A.; Howard, S. C.
PCT Int. Appl. WO 98/39326. Robinson, R. P. PCT Int. Appl. WO 98/34915.].
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Sulfone-based MMP inhibitors of general structure IV, which utilize a thiol as
the zinc chelator, have been reported [Freskos, J.N.; Abbas, Z.S.; DeCrescenzo, G.A.;



menbered heteroaryl having from 1-3 heteroatons selected fromN, NR7, O and
S) cycloal kyl of 3-6 carbon atons, -Cqg.-Cg-cycloheteroal kyl _havin from 1-3
het ercoat ons selected fromN, NR7, O and S, alkyl of 1-18 caZlSOﬂJlag

al Kenyl of 2-18 carbon atons, al kynyl of 2-18 carbon atoms; RS is h drogen
al kyl ~of 1- SV@APHER at ons, cycl oal kyl of 3-6 carbon atoms) ZGFUSHE0789g
R10) and 1t11 are each, independently) hydrogen, aryl, aralkyl) S-10 R 12

i s hydrogen, aryl or S-10 nmenbered heteroaryl having from 1-3 het er oat ons
15 selected fromN, NR7, S and O cycl oal ky?- of 3-6 carbon atons, -CS-C8
cycl ohet eroal kyl having from1l to 2 heteroatons selected fromN) NR7, S and
O or alkyl of GethaoaDFRnHaintm®R. My Misolke, 3. VSOIcBO23IdNR. )POT IGH2App. iV80O0,
S, SO S, NF{9 @?&éﬂl 20 Y is aryl or heteroaryl, with the proviso that
A and X are notsé to adjacent atons of Y; and 25n|502 or a
pharmaceutically acceptable salt thereof. ©pn sonic preferred enbodi ments of
the present invention Y is phenyl) S wenyl, furanyl, imdazolyl,
triazolyl and thiadiazolyl. Still nore p \@« npounds of the pr esent

i nvention are conpounds of Fornula 1 wher &i n g R3, are each,

i ndependently) hydrogen or al kyl of 1-6 3q carbon atons; Rl12 is hydrogen;
and Y is phenyl. WO 00144713 -g_ 24 JUL Y003 PCT/ US00/ 02078 The nost
preferred matri x metal |l oprotei nase and TACE i nhi biting conmpounds of this

i nvention are: . ) . )

2- (4- But - 2- ynyl oxy- bBRPEABs Of SEAPEISIY R 858Fral- sttchye - 8- bavei bren- disglosed
propi onam de; Jsaukét; B#.- ﬁam@wlpxywwaem iwa@eé{k)sw wcfgnggymﬁoﬁ@gﬁm de;
2- (4- But - 2- ynyl oxy- benzesul'f onyl’) - N- hydr oxy- 2- met pi peridin-1yl -
et hoxy) - phenyl ]1§§|40;i|a1ﬁnh,rﬁ’ JieSheppard G.; Nettesheim, DG Olejmczak E.T,; Shuker SB

3- Bi phenyl - 4-yl b 2- y n hydr oxy: 2-

pr opi onam de; 161%540%% ult) %ﬁé?@x@%he{%&g Iéh;/av @iaé%gﬁ is:fcr even

hydr oxani de; 2- WBuér,KySymthX)H benpbingsBl; fSimyle},- thlamnan arir} th"aﬁchte

)Z[EE %ugsl 3 tyln?f“ﬁﬁvﬁ; gﬁ& ﬁﬁllgj)lr’;eksp l_Ns‘c%}(% §§%aﬁ]/§ga3}zem So[(1997 119, 5818-

3- (4- But - 2- yny| spoy- ohg ﬂi@%&lc),ﬁ‘!’hy{ifd%kymr %b&ﬂ@é“lﬂﬁ Wettesheim, D.G.; Meadows,
4- (4- But - 2-ynyl OQ henoxy) - ydrox - but yr am
2- (4-But - 2-ynyl B y:-ﬁ‘l‘?é‘ho&y q{thWr']bﬁyfﬁéllét & dé; “Am. Chem. Soc 1997, 119, 5828-

4- (4-But-2-ynyl utpy, é@cﬁk G i
acid [5-(4-but-2- yny%ﬁ%;sl mgﬁyﬁgﬁ?{gngl E ylgiﬁoﬁg&gg FZS ajtgﬁl?xadn];l?de;
20 H.; Carrera, G. M.; Florjancic, A.; Holms, J. H. PCT Int. Appl. WO 97/18188]

2- (4- But - Z-ysnyl oxy- phenyl suI fanyl)-6- [ 2- (1, 3-di oxo-1, 3-di hydr o-i soi ndol -

e

R2

Salah et al., Liebigs Ann, Chem. 195, (1973) discloses some aryl substituted
thio and aryl substituted sulfonyl acetohydroxamic acid derivatives of general
20  formula 1. These compounds were prepared to study the Mannich reaction.

Subsequently, they were tested for their fungicidal activity.



yl)-acetyl am no] - hexanoi ¢ aci d hydroxyam de;
N-[ 5- (4- But - 2- ynyl oxy- phenyl sul f anyl ) - 5- hydr oxycar banoyl - pent yl ] - 2phenet hyl
- benzanmi de; 2 4 JuL 2003
2- (4- But - 2- ynyl oxy- phenyl sul f anyl ) - 6-[ 2- ( 3, 4-di chl or o- phenyl ) - acet yl am no]
25 hexanoi cW&9044Hgdr oxyani de; Qui nol i ne- 3- carboxyl i ¢ aci d PCT/US00/62078
[ 5- (4- but - 2- ynyl oxy- phenyl sul f anyl ) - 5- hydr oxycar banoyl - pentyl | - am de;
2- (4- But - 2- ynyl oxy- phenyl sul f anyl ) - 6- (4-t hi ophen- 2-yl - but yryl am no) hexanoi c
aci d hydroxyani de; 30 9H Xant hene- 9-car box§ ic acid
[ 5- (4- but - 2-ynyl oxy- phenyl sul fanyl ) -5 hydr oxycar banoyl - pentyl ] - am de; WO
00144713 -9 2 4 JUL 2003 PCT/ US00/ 02078
2- (4- But - Z- ynyl oxy- phenyl sul f anyl ) - 6- di phenyl acet ylL.am no- hexgpoi ¢ acid

[ §e- | - car boxyljc agid o~
| sul fanyl) - ar b§
6- (2- Benzo[ b] t hi ophex 3t ae€t am no) - Z- (4- but AWA Maef
sul f anyl ) - hexanoi ¢ &ci d hyd oxyaﬁwﬁﬁ; Qui nol i nefZ-car boxyl ic laci d
[ S (4-but -2-ynyl oxy-benzengaul fi nyl ) -5-hydroxycar banoyl ©pentyd - anm de;
2- (4-But - 2-ynyl oxy- benzenesul finyl)-6-[2-(1, 3-di oxo-1, 3-€j hydr g2i soi ndol - 2
10 yl)-acetyl am no] - hexanoi ¢ aci d hydroxyam de; N
N—[S—(4-But-2-yny|oxy-benzenesulfinyI)-5-hydroxycarbanDyV{bentyl]-2phenethy
| - benzani de; 1
2- (4- But - 2-ynyl oxy- benzenesul finyl)-6-[2-(3, 4-di chl oro- phenyl ) -acctyl am no]
- hexanoi ¢ acid hydroxyam de; | S Quinoline-3-carboxylic acid
[ 5- (4- but - Z- ynyl oxy- benzenesul fi nyl)-5-hydroxy carbanoyl - pentyl]-ani de;
2- (4- But - 2-ynyl oxy-henzenesul finyl)-6-(4-thi gphen-2-yl - but ' hexano
e 5cd-hydrbxyam deSoBF LIRS hhBRagl alids 3 ihOE D e panlhl 45 A7, bl
[ 5- (4- but - 2- ynydropombeweeniswh td miaiﬂ@é:a@lyhmdmwﬁ@t banoyl - pentyl | - am de;
2- (4- But - 2-ynyl oxy-benzenesul fi nyl) - 6-di phenyl acet yl anm no- hexanoi ¢ acid
hydr oxyam de; |soqui noline-1-carboxylic acid
[ S (4-but - 2-ynyl oxy- benzppqai F ks CRIPHOKGR THERVERATON | - ami de; ZS
6- (2- Benzo[ b] t hi ophen- 3-yl -acetyl am no) - Z- (4- but - 2- ynyl oxy- benzene
sul finyl) -hexanoi c &g preseptinyentiomirdiates to novel, low molecular weight, non-peptide

2- (4- But - 2: yny| - benzenesul finyl)-6- (2~ i ndal.=3-=yl - acet.yl am no) hexanoi c
acid hydr o@ad“gﬁ’?{m&ﬁr}zﬁ%&f‘ﬁ g‘-e%hlé?érr%%wg‘ﬁ g&g_gfﬂan% TN%F'& converaxg enzyme

[ 5- (4- but - Z- yniit Ry foe ieaiQaknk 0NXhriti, @h o Yieht A% Atissad B¢ rafdi) bbidrmaim de;

24 JUL 2003 WO 00/44713 -10 PCT/ US00/ 02478 ) oL i

2- (4- But - 2- ynyWewsd basting mesiadané ispass. pone diseaseq fighejesi (imsulip pgpistagce) a8 ndol - 2y
|) -acetyl am nojg{ex@@i,c aci d hydroxyam de;

N-[ 5- (4- But - 2- ynyl oxy-benzenesul f onyl ) - 5- hydr oxycar banoyl - pentyl | - 2phenet hy
| - benzam de; 5

2-(4-But- 2i§/ nyl oxy- penz engsul it Wldinntitn e i's%irocv%e%rc%in%%&? ok 'ggnce?}llyl

formula I:
R R3 Ro i
N
// x” A /(C)n
Ri R1o \Rn (')H
1
wherein:

20 R, is hydrogen, aryl, heteroaryl, alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon
atoms, alkynyl of 2-6 carbon atoms, cycloalkyl of 3-6 carbon atoms, or Cs-
C8-cycloheteroalkyl having from 1-2 heteroatoms selected from N, NR7, S
and O;



am no] - hexanoi ¢ aci d hydroxyam de; Qui noline-3-carboxylic acid

[ 5- (4-but - 2- ynyl oxy- benzenesul f onyl ) - 5S- hydr oxycar banoyl - pent yl ] - am de;

9H- Xant hene- 9- car boxyl i ¢ acid [5-(4-but-2-ynyl oxy-benzenesul2fioyl. )20 10
hydr oxycar barmb/l - Qent yl ]-am de;

2- (4- But - 2- WRP¥ 3penzenesul f onyl ) - 6- di phenyl acet yI ani noheXGHBF¥%A¥ R

hydr oxyam de; |soqui noli ne-1-carboxylic acid

[ 5- (4- but - 2-ynyl oxy- benzenesul f onyl ) - 5hydr oxycar banoyl - pentyl ] -am de; 15

6- (2- Benzol[ b] t hi ophen- 3-yl - acet yl am no) - 2--4- but - 2- ynyl oxy- benzene

sul fonyl ) - hexanoi ¢ aci d hydroxyam de; Quinoline-2-carboxylic acid {

[ 5- (4- but - 2- ynR, end Rpirerepchsindépengénily Shyddegeny akylirte§ Carhamatgms,aCbaooy | | - met h
yl}-am de; 2-(4-But é nyl oxy- phenyl sul f anyl ) - 6- (

2-12-(1,3dioxo-1, 3° Fmdr o-i soi ndol 20

2-yl) - acet yl amrso} h@epa, alkynof nexaboh atoams] clychoatieyd s§ 3u6icbon bkoms, aryl,

[ 5- (4- Bui - 2- ynyl oxy- phenyl_sul f anyl ) - 5- hydr oxycar banoyl - pent yl car banoyl ] - net
hyl }-2-phenet hyl - b&pRER T Cé‘l'@ﬁ:cB&lPheé@f%l}‘V 3xy- phenyl sul f anyl ) - 6- (
2-[2- (3, 4- dikchler: ] e C j 5 ' Ce

yciroxyam d8: 30 Ohf ASPhaRA il PELRA araCE LbGTAGRS) 6rESHBARY (o1 3% Earbon

[ 5- (4- but - 2- ynyl oxy apmesnpks (HFE8glkprdyl, COORS, CORS, -SO,-C1-C8 alkyl, -SO,-ary],
gggao?ycar banoyl - pe@ééﬂl—ﬁ&ér%%‘rynﬁxbbiﬁﬁkt}yl }-am de; 9H Xant hene-9-car boxylic
[ 5- (4- but - 2- yn\RHQRY; RGO R || fadsretch,-ibdepdiidenyig Arydeopey) arpieaalilyl; 3c foanoy| | - met h
yl }-am de; 2-(4-But-2-ynyl oxy-phenyl sulf anyl

) - 6- ( 2- di phenyl acet yhearhenss leteroarybimving)fr@0 1+fehesgroatoms sslettdd /fdony Ry NRH © WO

00/ 44713 - 24 JUL 2003, PCT/ USO0/ 02078 | i [j -1- i id
[ S (4- but - g’ynyl oxy-aﬁﬁ n%‘?ﬁ?‘%%"-‘ wéﬁ@ﬁ%?r‘éaﬁ%ﬁéﬁ%%i@%ﬁm&?] -Eret h
yl }-am de; 1-Methyland$; @Uldamt)@o%ié&ﬂammﬁdnﬁh, 8&4—¢S{cycloheteroalk?fl having from

an

(5-(4-but-2-ynyl oxy- phenyl sul yl ) - 5- hydr oxycar banoyl - pent yl car banoyl ] - net
hyl }-amide; 5 1-3 heteroatoms selected from N, NR7, O and S, alkyl of 1-18 carbon atoms,

6-[ 2- (2-Benzo[ b] t hi - 35y i - Y ggélkm - (.4-but -2

ynyl oxy- phenyl sul faﬁg{éﬁﬂeoéazn{og%(}g%?/%%g%gggﬁzdg? I n% I grie- 2-carboxylic
acid { Rj2 is hydrogen, aryl or 5-10 membered heteroaryl having from 1-3 heteroatoms

[ S (4-but-2-ynyl oxy-benzenesul finyl)-5hydroxycar banmoyl - pent yl car banoyl ] - met
hyl }-am dd3 2- (4- B@@legﬂqfffpmdﬂyNBin%mdeémwhqw; ofg3-6 carbon atoms, -C5-C8-
2-[2-(1, 3-di oxo-1, 3-di.hydro 10 .

i soi ndol - 2-yl ) - acet W&lm\f%r]"ﬁ%@e*!“yr%#%}l-‘%%%8%‘?&60%%"1‘?9W&D‘aﬁﬁaé angd ¢

[ 5- (4- But - 2- ynyl oxy-(heRaBiyest]-bicasbon aforddy dr oxycar banoyl - pent yl car banoyl ] - ne
t hyl }-2-phenethyl -benzam de; 2-(4-But-2-ynyl oxy-benzenesul finyl)-6-{

2-12- (3, 4- di chldPPphePISAcRy OhF 0] - acet yI am no} - hexanoi ¢ aci d

hydr oxyam de; | %@{? Iqe-RrCaregxylic acid {

(5- (4- but - 2-ynyl oxy- ’e%?z’esrrg’su inyl }-5

hydr oxycar B8noyY isrepit orlheterdrayto with theegirhyibo thatufriadd X are not bonded to adjacent

2- (4-But-2-ynyl oxy-hb nze ul fdi nyl)-6-[2-(4-thi oghen-2-yl-butyryl am no) acet
yl am no] - hexanoi c adird"H¥d ’o%?yam' de; 9H Xant hene-9-carboxylic acid {

[ 5- (4- but - 2- yn ®8Xy2;benzenesul finyl)-5 20

hydr oxycar banoyl - pent yl car bano ‘lf?l? t hyl } - am de;
2- (4- But - 2- ynyI‘HN%BMH@‘?ﬁV\a‘Y ?aﬁﬁé@‘ggl%qoglhenyl acet yl am no- acet yl am no) he

xanoi ¢ acid hydroxyam de; 1-Methyl-1H pyrrol e-2-carboxylic acid {
[ 5- (4- but ~25eynyl oxy- benzenesul finyl) - 5- hydr oxycar banoyl - pent yl car barmoyl ] - me

thyl}-amde™; 25 2-(#4- -2- - I 1) - 6. = [ 2= .

1% 0 owo- 1. 5- di hydr PG ReERL G ATRAF D B e R iictied ik whodyl pyridyl,
aci d hydr oxyam inylNfurnyl, imidazolyl, triazolyl and thiadiazolyl.

o o S o pretersed Copounds of dnt preseat vedhion e SBmpoundy ™"
2- (4- But - 2- yny| gernRenzenesy g omdl k; ﬁfe_{é’xch?n{dépélmehtgblh@m BRIkl 3 1-6
acet yl ani no] - acetyl am no }- hexXanoi ¢’ aci d hydr oxyam de; %\O 00144713 -12 2
4 JUL 2003 FCT/ ¢80 aunosR (Quis hpdrogan; 3adXripphesyl.i ¢ aci d {

[ 5- (4- but - 2-ynyl oxy- benzenesul f onyl ) - 5hydr oxycar banoyl - pent yl car banoyl | - met
hyl ) am de; 9H Xant hene-9-carboxylic acid {

[ 5- (4- but - 2-ynyl oxy- benzenesul f onyl ) - 5Shydr oxycar banoyl - pent yl car banoyl ] - et
hyl )-am de; 5

2- (4- But - 2-ynyl oxy- benzenesul f onyl ) - 6- ( 2- di phenyl acet yl am no- acet yl



am no) - hexanoi ¢ aci d hydroxyam de; |soqui noline-1-carboxylic acid {

[ 5- (4- but - 2-ynyl oxy- benzenesul f onyl ) - 5hydr oxycar bam

oyl - pentyl car banoyl ] - net hyl }-am de;

6- [ 2- (2- Benzo[ b] t hi ophen- 3-yl -acet yl am no) - acet yl am no] - 2- ( Z"bdpl- 20
ynyl oxy benW&¥&4TBony|l hexanoi c acid hydroxyam de; PCT’US°°/°2°78

2- (4- But - 2-ynyl oxy- benzenesul fonyl ) - 6-[ 2- (2- 1H-i ndol - 3-yl - acet yl am no) acety
anm no] - hexanoi ¢ acid hydroxyamn de; 2-{ [4-(2-butynyloxy)phenyl]sulfonyl
- N- hydr oxy-4-{4-[2-( 1-piperidinyl)ethoxy8phenyl } but anam de; 15

-{[4- (2- butynyl oxy) phenyl ] sul fonyl }-7-cyano- N- hydr oxy hept ananude; 2-{
4- ( 2- but ynyl ox )phElnwrlnb&upkéfanngd a@ixayethltdpeotyinadd-anyg ATACE inhédidng chapodnds
4-(2-but ynyl sul finyl }-2-cycl ohexyl - N-hydr oxyacet anude; 2-{
4- (2- but ynyl 09%‘% F‘}”%G‘ief onyl } - 2- cycl ohexyl - N- hydr oxyacet anude; 2-{

[ 4-(2-butynyl oxy) p 80lyh i _vi-
acetam de; (2R)-2- ?‘F SLV %3121 gut gﬁﬁ%ﬁ@i"gm ﬁﬁ?)ﬁﬁﬁréﬁlﬂmgﬂw&du@@ vl

sul finyl}-N hydr oxypmpl(onamﬂﬂhoxyphenyl ) et hanani de;

(25) - 2-{[ 4-{ 2 but yny} 2ip) BRANGK)-phélyiddbihyn-N-RYRER Yropiohdmitis! NOXyPhenyl)

et hanam de;” 25 2-{
[24{ (2- but ynyl oxy) pha-Bhs2iyhgloxybeitebytbngyN-Ay{rdxpatmemsyphenyl-pipasdihani de;

[ 4- (2- but ynyl oxy) phBrRPIaPhenyl-propiopamide) or ophenyl ) - N- hydr oxyacet ami de;

2-{[4-(2-butynyl oxy3 IBW&]]A—?I&-RL‘B“ 2-yAylosy-SBl RAQBIIENNM)-N-hydroxy-2-methyl-

N- hydr oxyacet am de; 2-

[ 4- (2-butynyl oxy)phkfﬁplo}l%midﬁonyl 2- (4-chl orophenyl ) - N- hydr oxy- acet am de; 3Q
2-

[

{ 2
4-(2- but ynyI oxy) phEI(I4 P]uéalypglox?{}ph%ny(sglf%w )o?%anﬁlecn%‘/:f%hylg-r%xagn%%&yacet am de;
2- 2-(But-2-ynyloxy-benzenesulfonyl)-octanoic acid hydroxamide;

{ o
S R e R e T "

[ 4- (2- but ynyl oxy) ph ?ﬂWnyM-dﬁlﬁﬁ SHydfgxJ6ctan
(2S)-2-(4- brom)pheng[lmy 2- but ynyl oxylanhggyl sulfl nyI N- hydr oxyacet am

de; (2R)-2-(4-brono Byr- -ml[orupznqw %g)rtg%n-wﬁglﬁyuplde
sul finyl - N[ ydr oxy

2-(4-brono enyI ) - Zgﬁ %ﬁi{-g%glalto%ﬁhenox%He%yqr?xgu?l%t%ranﬁxdem hydr oxy- acet am de;

2 { [4-(2- but ynyl ox3(pBaniynybuyphendxy)-N-hydroxy-acetamide;

%_2% hgd.; Fﬁy(i Lﬁt%yﬁ%@%%‘%’f‘f){’i‘%‘?ﬁ? ﬁ@rﬁdm’mtﬁg}mﬂ? 2-[4-(2-thienyl) 10

phenyl ] et hanani de; Qu{noilﬂe-(zimkwkwwdcm(w@hﬁiml-)]r@ldxfy%ﬁhylsulfanyl) 5-hydroxy-
) - N- hydr oxy- 2- [4(2th|e)él) phenyl]acetamde -

[ 4- (2- But ynyl oxy) pheAshanmodpertlAmiden. hydr oxy- 2- ( 1 napt hyl ) acet ami de; 2-{
[ 4- ( 2- But y4yy| oxy) pheny. | ( | 15
2-{[4-(2- Btﬁ}%lynyl oxng_gﬁelﬂrls?]@zm%bﬁ)y%ﬁmfagﬁyg% %? (m?’%g’tﬁh%} a%:gaar?ﬁ@d% 2-{
[ 4- ( 2- But ynyl oxy) phgbracgtslaminniyhexanpiq acid hydsexyemédey| ) - N- hydr oxy- 2- ( 1napt hyl )

STt -5- (o1 or SR BRIyt 5 rpnycabamort penty >

[ 4-(2- buLynyI gxy) thmbﬂhsubémmidez I(4 fluor opheny:) N- hydr oxyacet am de; 20
2-(2- -2-{]4-(2

scetatn de. b (2. et REEHRORY I ERn e oA e ey -ee Y prinol-

} - N-hydr oxygcet am dgaxadoit acid hydroxKl_amme
[ 4- (2- but ynyl oxy) phenyl | sul fan r oxy- 2- (4- et hoxyphenyl ) acetam de; 25

2-{ [4-(2-Butynyl onyanyBjca&@wvhmwd N- (ﬁwlﬁxwbeMnﬂgw&mafﬁyh})droxy-
tamd 2-{ [4- |

2ﬁlef gg‘yl e2 (4- CL| ogg%ﬁ%hix/ﬁ%eﬁﬁﬁyﬁgg%a]cet am de; 2-{

[ 4- (2- But ynyl oxy) phegHus-2kfngtoxy- ﬂHchyislﬂfmyH&(@&himbﬁémMBbydy)ylaﬁiﬁbﬁm de; 30

2R) - 2-{[ 4- ( 2- but ynyl oxy) sulfln - N- hydr oxy- 2- ( 3- br onophenyl
gce% ani g[e; ( Y KexanXu, audqudloxyamme Y y-2- pheny!)

I

}
2
[
[
[

30 9H-Xanthene-9-carboxylic acid [5-(4-but-2-ynyloxy-phenylsulfanyl)-5-
hydroxycarbamoyl-pentyl]-amide;
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(2S)-2+{[4-(2- butynyl oxy) phenyl] sul finyl-N hydroxy-2-(3-bromophenyl)
acet am de; 2-{
[ 42 ( 2- But ynyl oxy) phenyl ] sul f onyl } - 2- ( 3- br oropheny! ) - N- hydr 82y dWe @i de; 5
2-{ [4-(2- BWAM4ERY) phenyl ] sul fanyl } - 2-i sopropyl - N- hydr oxy&%@l’%‘m"a‘gg R-2-{
[ 4- (2- but ynyl oxy) phenyl ] sul finyl}-2-isopropyl - N-hydroxyacetam de; S-2-{

[ 4- (2- but ynyl oxy) phenyl ] sul fi nyl }-2-isopropyl - N-hydr oxyacet anude; 2-{

[ 4- (2- but ynyl oxy) phenyl ] sul fonyl }-2-i sopr pfd - N- hydr oxyacet ani de; 2-{

[ 4- (2- But ynyl oxy) phenyl ] sul f anyl } - 2- phenyl - N- hydr oxyacet am de; 10 R-2-{

[ 4- (2- but ynyl oxy) phg«g{Bus-a+yhniyloxlyiphenyiindfanyb - diphbngkyergRining-bexan e 2eif

[ 4- (2- but ynyl oxy) phenyl suI i nyl }-2-phenyl - N-hydr oxyacet am de; 2-{

[ 4- ( 2- But ynyl oxy) phE}Lﬁj/ ’} i eanyl }-2- (2- napht hyl ) - N- hydr oxyacet ami de; 2-{

[ 4- (2- butynyl oxy) phgg l!nl'l§1mef-l B:lfbo:}yh% a@%‘[@f(ﬂfbhtlylyhymxg- é(ﬂ’ﬁﬁ;{l?ﬁ‘ de; 2 {

[ 4-(2- butynyl oxy) phe cél]su f onyl ydr oxyacet am de;

Tert - butyl - 4-[ 1- { [ 4hy m;hmomkwmkmqesmfonyu 2- (hydr oxyami no) - 2

thyl]-1 d
D Conbut yoy oy pheng e BEgtpiEHoPeRa- AT dbelamino) 3 PHER VYR PPI0E ani de.
2-{ [4-(2-butynyl oxwltahge])mbiamidamwwdrwﬁ}iayﬂdwxy 2-[
1- (4- met hoxybenzyl )

2- (1- benzoyl - 4- pi peﬂﬁgﬁ ﬁ{}%l 2 %Fh“i%’?%%%t&?wm&ﬂ“fgﬁfq@w} -p-hydesdr oxy

acetam de; 2-( 1-acglfAmdylpeRgliAhiay! ) - 2-
(4- (2-butynyl oxy) phenyl | sul'f onyl - N- h droxyacet am de; 2-{

[ 4- ( 2- But ynyl oxy) phaﬁﬁquswmwwbenzww) 6-[2-61,B aligxer b3 -Fihygro-ispindglt 25

acet am de;
[ 4- (2- But yn§| oxy) phglt)lyaﬁtgla]mfmor] qe}(mm}%ac(ﬁ? lch(dm)?'afﬂe?el’ahydr 0- 2H-t hi opyr an
4y| - acet am de; { NE&- @B B 2-ympdxyxyonpéresyifih giHs fiydydx ygarbaryyd spenty 1] 2~ (

1- oxi dotetrah dro 2 an- 4 acetam de; and 30 2-
[4- (2-Butynyl gxy)ph%?&ﬁ’@&ﬁ Y‘ile)l\l-hydr oxy-2-( I, {
| - di oxi dot etrahydr oZid lﬂmqwsymxy%ﬁienaﬁﬂﬁ@n dfez (3,4- 10/ phériyl Bacei-

Heteroaryl, as used throughout, is a 5-10 nbered nono- "or bicyclic ring
having from 1-3 het émwﬂ@%ang@wé@twrwawm NR7, S and O Heteroaryl is

preferably ~N 3. L)

LS KK i 1) Qofitine Bcatporyti aqf (R o pen Rl ot S50 70
wherein Kis defl nedarh&ndyl-lﬁntyl]aINRa and R7 is as defined before. Preferred
heteroaryl rings in I f uran \ riym di ne,
pyri dazi ne, pyrazi ng (hl'(tiﬁit' oxy %?Pﬁei’(gfdéﬁnxqﬁ'gg'%P%})eg'%%ltd%\t%g{?% )t hi azol e,
i soxazol e, oxazol e, htmwcac,dlmrdxgahme benzof ar an benzot hi ophene,

qui nol i ne, isoquinoline, Qquinoxali i pa benzotri azqgl e) i ndazol e,
benzi m dazol e, benz8HrKaphsng-9- ‘E?é‘?\%yg‘éi“gg é‘%g Y’b‘@ﬂ’%k%ﬁ@é“ IP%-%éF oaryl

groups of bpe pr eseﬂ%2 AroRYAfakfd91- H&Myl@-@m"&”o or disubstituted.
- C4- Cg- cycl ohet er oal I's defined as
2- (4—But~2 -ynyloxy- ben7enesulf1ny1) -6-diphenylacetylamino-hexanoic acid
hydroxyamide;
Isoquinoline-1-carboxylic acid [5-(4-but-2-ynyloxy-benzenesulfinyl)-5-
hydroxycarbamoyl-pentyl])-amide;

25 6-(2-Benzo[b]thiophen-3-yl-acetylamino)-2-(4-but-2-ynyloxy-benzene-
sulfinyl)-hexanoic acid hydroxyamide;
2-(4-But-2-ynyloxy-benzenesulfinyl)-6-(2-1H-indol-3-yl-acetylamino)-
hexanoic acid hydroxyamide;

Quinoline-2-carboxylic acid [5-(4-but-2-ynyloxy-benzenesulfonyl)-5-

30 hydroxycarbamoyl-pentyl]-amide;



NR7 K ~NR7 ~ ~K' K K K K or N 24, JUL 2003 WD 00/ 44713 -16

rcTl vsool ozo7s wherein Kis O S or NR7 and R7 is as defined before.
Preferred heterocycl oal kyl rings include piperidine, pi pera22 @%UL 2003

nor phol i ne, tetrahydropyran) tetrahydrofuran or pyrrolidine.

Het er ocycl oav@agd/451yr oups of the present invention may opti ®GAMUSP/RE878oNno-
or disubstituted. 10 15 Aryl, as used herein refers to phenyl or naphthyl
aromatic rings which may) optionally be nono- or di- substituted. Alkyl)
al kenyl ) al kynyl) and perfluoroal kyl inclugge both straight chain as well as
branched noieties. Al kyl, alkenyl, alkynyl, and cycl oal kyl groups may be
unsubstituted unsu bQtMtBﬁt@yﬁﬁ@(Me&%ﬁﬁ@l)t&[ﬁgﬁi-ﬁﬂﬁ&1 3161h981*6%01ﬁ@61923 ns
in the chain or ring) may "be “nono- -substitutcd. Lower alkyl is
Cl-C6 al kyl. Aral kyryl)a@etymn@bhmwemémdmymu@sx| tuted al kyl group,

- al kyl 1) wh | i
2s. previ ousl y dot | noul RS 3 aPR AN B B ARty BBl T LY e
al kyl group) -al kyl pRénditgi-denaride; wherein al kyl is Iower alkyl and
preferably 1-C3, and heteroaryl is as1 rei/sﬂlslg%‘}gefl ned, Ha en neans

bromi ne, chPorine, #rGdPitreym Ay -Peagenesulionyl) ‘CH%%‘PWT\Y&) &t aryl)

aral kyl, heteroaryl anfigd) 28R i‘d{d nydtb¥pamig@l kenyl, al kynyl, cycl oal kyl and
include, but are not linmted to halogen, al Kyl of 1-6 carbon at ons; al kenyl

of 2-6 carbon at ons Quandlipgy3- ca@bo:qhea@dl{mbm-mylowmmmsylfom) -3 6 carbon
iatoo{orgr £l %’r oal kyI o%cﬂ?ﬂﬁm@%% 8@&%@ -afidee éG?ar g??)) ﬁkg,rmso - OPO( ORS) OR6)
- PQ(OR5) R~) - OC( O) OBs1-XafiRaldFs: BirboxyDcEINBR Rut-2 Shpgokir beknesulfei¥d)-5- - SO, H)

RS CCNRSRAD — NRs G LREEFERRTORRF Ry IFBIR 502) RSRb, - NRY G =hRB) N C-CRS) Ro)
oo NHCNFS RS, 1Zh§n‘y% ‘?%f%??é@?f‘%?&fys‘?’?&@fyEﬁ%‘%‘?ﬁ‘?ﬁ‘gﬁ?”@?m%”é% '

-NR5R6 may form a pywdexyanide, piperidine, norpholine, thionorpholine,

oxazolidine) thi azol r aZ ing;, Rs

and R6 are each, ééoglgfhghn?—‘{ ; %hkgg&o&g%[§g9@t¥%&oxﬁegg§1%%dﬁgp @ s

cycl oal kyl of 3- 6 celwbmyearbmmyl—@ewn ahtﬂderoaryl or

-CS-Cg- cycl heteroalk ef.eroaryl of 1-6

car bon ato or cycl (érlﬁmzb@tigopéelgggﬁ Bﬁet)?la%mo)g {fbu?—%—%y]oxy-be}{zene-
sulfonyl)-hexanoic acid hydroxyamide;

Quinoline-2-carboxylic acid {[5-(4-but-2-ynyloxy-phenylsulfanyl)-5-
hydroxycarbamoyl-pentylcarbamoyl]-methyl}-amide;
2-(4-But-2-ynyloxy-phenylsulfanyl)-6-{2-[2-(1,3-dioxo-1,3-dihydro-isoindol-

20 2-yl)-acetylamino}-acetylamino }hexanoic acid hydroxyamide;
N-{[5-(4-But-2-ynyloxy-phenylsulfanyl)-5-hydroxycarbamoyl-pentyl-
carbamoyl])-methyl}-2-phenethyl-benzamide;
2-(4-But-2-ynyloxy-phenylsulfanyl)-6-{2-[2-(3,4-dichloro-phenyl)-
acetylamino}-acetylamino }-hexanoic acid hydroxyamide;

25 Quinoline-3-carboxylic acid {[5-(4-but-2-ynyloxy-phenylsulfanyl)-5-
hydroxycarbamoyl-pentylcarbamoyl}-methyl }-amide;
9H-Xanthene-9-carboxylic acid {[5-(4-but-2-ynyloxy-phenylsulfanyl)-5-
hydroxycarbamoyl-pentylcarbamoyl]-methyl }-amide;
2-(4-But-2-ynyloxy-phenylsulfanyl)-6-(2-diphenylacetylamino-acetylamino)-

30 hexanoic acid hydroxyamide;



10 atonms; and n is 0-2. Wien a noiety contains nore than substituent with

t he sanme designation, each of those substituents may be the sanme or

di gf erent. 15 Pharnaceutically acceptable salts can be for mgck fJUQrQ[ﬂJ gani c
and inorganic acids, for exanple, acetic, propionic, lacti it

tartaric) sWOMHE3 fumaric) malefic, malonic, mandelic, n§’|‘1'f2"f§°éfﬂ%c°ﬂ%u ic)
hydr ochl oric) hydrobrom c, phosphoric, nitric, sulfuric, nethanesulfonic,
napht hal enesul foni ¢, benzenesul foni c, tol uenesul fonic, canphorsul fonic, and
similarly known acceptabl e aci ds when a cddpound of this 20 invention
contains a basic noiety. Salts may al so be fornmed from organic and

i norgani ¢ bases, prisémitiling-latdrboxylimacidl{[564-but;2-Fuyloxyphepybulfagl)issm

lithium or potassium when a conpound of this, invention contains an acidic
noi ety. The corrpourh:yg}%‘ryc?fﬁf“g?}%r‘%ﬁa‘f% ?J"@B‘W % asynmetric car bon
atom and some of t hEMAKPRABRpYrrels-2tdakisoxlyIiy £did i BA(4mit-2CRTIAGKyphefd- Or  nor e

asymetric 25 centers and _may thus give rise to optical isoners and

Y, ]
di ast ereoners. Wi | Slfapdid-hyproxgearbaraeddeptylicaramoyonsteyll-amide; t he present
i nvention iqicl udes gpthy._ i Y RS i: ast v aene).l as the
racemc and"nr esol ve%?fgngﬁﬂtiilo h‘rlel)lgrfaeﬁﬁyﬁpagr ]aghg@dﬁgﬁgd@{@ozl olr)r‘yei?js; as well
as ot her m xtures ofnyldxy-fReaylsulfinyt bexandis acrd hydranyhmide;r naceut i cal |y

acceptable salts thereof. Lt is recognj t hat one tical.is r, 3U

i ncl udi ng di aster eoﬁ‘é‘?‘&é'??d & ﬂﬁlgr?ﬁg{,]{[égg?flgﬁ'%?@éﬁg’ ot ““Wg'rgavor abl e
properties over thehya‘&(k)@earbamug-?meﬂcm@ﬁdyqsmagygr@niqé;ai m ng the invention,
when one raeemic mxture is disclosed) it is clearly contenplated that both

optical isomers)  G-Byl-danylexy-pgnzencsulfinyl)pdd (H0-Tdigs00l. Hehydror nel udi ng
diaster conpys and SRGREINIDH SeePlarHAIEOYRRIRYShX L 20U hlbyhige of {he

T S
ot her are disclosed and clarned” as The gonpounds of “this I'nvention
are shown to inhi bi N-{{hé4-Bur-gryesloxybenzenpauiing))-Svhpdrogycaridnibii-pentydonver t i ng

enzyne (TACE) and are t s U _%l |l treatment of arthritis)
tunor netastasi s, t{@a@%f%gélg})%ﬁ éhggjhglr)%%zlt"ﬂg%tmd heal i ng, peri odont al
di sease, graft rejez(4-Bot-2iynglokybenaesilinyt)ed- | DINE3, didichkge-pasig)H V

infection. In particular,, the C(frrp_oupg? of , the i avcnti on provi de enhanced
| evel s of i nhibiti offelyiamingl-ageiyliming}-Gexapgiecidhydrexyamides i n cel | ul ar assay

and/or enhgnced sel eﬁhbnﬁé-y-c%s%ylw\dﬁmlggrma{-QXleﬁyJBeﬁieh&uifﬁa?i)ys-usef ul in
the treatnment of diseases 10 nedi ated by TNF. So according fo the present

i nvention) there arkydsexyghddamioppragdeaskamayll-pedpllemids; t he conpounds of the
present invention, xhieh Br [ i 90 one. of . Hahhowing. . a)
reacting a conpound 4%?E)rgr@?@%q’%&&g%m@%(gméﬂ%ﬁ%bwg?ﬁl , X Y)
A R, R) R, Ra) &giyldinp]-bexinéit acidhydmxgehidmed above or a reactive
derivative thereof )9I¥ff}£arr]1th%ng-3[paroouo§91ig gcié ?{5 I-batllt-z-ynyloxy-benzemasulﬁnyl)-5-

20 hydroxycarbamoyl-pentylcarbamoyl]-methyl }-amide;

2-(4-But-2-ynyloxy-benzenesulifinyl)-6-(2-diphenylacetylamino-acetylamino)-
hexanoic acid hydroxyamide;

1-Methyl- 1H-pyrrole-2-carboxylic acid {[5-(4-but-2-ynyloxy-benzene-
sulfinyl)-5-hydroxycarbamoyl-pentylcarbamoyl]-methyl }-amide ;

25 2-(4-But-2-ynyloxy-benzenesulfonyl)-6-{2-[2-(1,3-dioxo-1,3-dihydro-
isoindol-2-yl)-acetylamino]-acetylamino }-hexanoic acid hydroxyamide;
N-{[5-(4-But-2-ynyloxy-benzenesulfonyl)-5-hydroxycarbamoyl-
pentylcarbamoyl]-methyl}-2-phenethyl-benzamide;
2-(4-But-2-ynyloxy-benzenesulfonyl)-6- { 2-[2-(3,4-dichloro-phenyl)-

30 acetylamino]-acetylamino }-hexanoic acid hydroxyamide;



R, ZNHOH wherein R 2 is as defined above, to give a conpound of fornula I;
20 or b) deprotecting a conpound of formula: 0 RB Rg ~Y~A C)/ NR~zoRso'n R~
2 k JUL 2003 WD 00/44713 -19 PCT/ US00/ 02078 wherein n, X Y)ZIAQUB’Z(@" R3)
Re, RO) R o, R and R Z, are defined above, and R30 is a sy §02078
protecting ‘5?8%‘7%% as t-butyl, benzyl, and trialkylsilyl,”to give a
correspondi ng conpound of formula | or 5 ¢) cleaving a resin supported

hydr oxamat e derivative containing the grogg O RBRZ BB RO YR-RORE
wherein n, X) Y) A R Rz, R3, Re) Rg, R0 and R', are defined above to
give a conpound of formula I; or 10 d) resolving a mxture (e.g. racenate)
of optically activeQuiBelingrkcaboxylic iprdd-but-2-ypyigKyrbenzepesufonydr-&- one

enanti omer or diast ﬁg&g{. t ' € ot her enantioncr or

di astereoners; or e}&dac |‘f“3§/ﬂ|'ll (] pgﬂﬁg%dca}[nco Qpelgﬁtﬁ@)%l?%fsbr mula | with a

phar maceuti cal | y aciBXaathbwe-9-cadoxylid azid){ [B€4dupRamyloxgtichatiuyfoanipept abl e
salt; or f) converti a c oynd of fornula | ving a reactive
substituent group d’ryg&W&”ﬁ%g%quﬂﬁmhf%?m&?ﬂlgﬁavi ng a different
substi t uents group of.(SBhE2-yRHoXY-béhzeRGaIEnyIR6 R AFMSRYIRdetfIARINOEREYI-ON can be
carried out by processes known in the art,” e.g. by reaction of anh acid
chloride or mxed amipelhexangieaeidihydrogpamidesi ve with the conpound of

formila RINHOH Rerigyflndihe ATGHESY 0 Ao RHRRBy e KR GRLEL Ry rocess )

can be carried out y processe oVl
hydr oxam c aci d. By dfoxytirb20 0 - pairyiat betoy B -meBylPAniti§00/ 02078 Process c)

mey be carried out A BeRGl oM ithiophen 31 Mooty lahno). acetyTanino] 5. (e bui-2- |

10 ynyloxy benzenesulfonyl hexanoic acid hydroxyamide,
2-(4-But-2-ynyloxy-benzenesulfonyl)-6-[2-(2-1H-indol-3-yl-acetylamino)-
acetylamino)-hexanoic acid hydroxyamide;
2-{[4-(2-butynyloxy)phenyl]sulfonyl }-N-hydroxy-4-{4-[2-(1-piperidinyl)-
ethoxy phenyl}butanamide;

15 2-{[4-(2-butynyloxy)phenyl]sulfonyl }-7-cyano-N-hydroxy heptanamide;
2-{[4-(2-butynyloxy)phenyl]}sulfanyl } -2-cyclohexyl-N-hydroxyacetamide;
2-{[4-(2-butynyloxy)phenyl]sulfiny! }-2-cyclohexyl-N-hydroxyacetamide;
2-{[4-(2-butynyloxy)phenyl]sulfonyl }-2-cyclohexyl-N-hydroxyacetamide;
2-{[4-(2-butynyloxy)phenyl]sulfanyl }-N-hydroxy-2-(4-methoxyphenyl)

20 acetamide;

(2R)-2-{[4-(2-butynyloxy)phenyl] sulfinyl}-N-hydroxy-2-(4-methoxyphenyl)
ethanamide;
(2S)-2-{[4-(2-butynyloxy)phenyl] sulfinyl}-N-hydroxy-2-(4-methoxyphenyl)
ethanamide;

25 2-{[4-(2-butynyloxy)phenyl]sulfonyl}-N-hydroxy-2-(4-methoxyphenyl)
acetamide;
2-{[4-(2-butynyloxy)phenyl]sulfanyl }-2-(4-chlorophenyl)-N-hydroxyacetamide;
2-{[4-(2-butynyloxy)phenyl] sulfinyl}-2-(4-chlorophenyl) N-hydroxyacetamide;
2-{[4-~(2-butynyloxy)phenyl]sulfonyl-2-(4-chlorophenyl)-N-hydroxy-acetamide;

30 2-{[4-(2-butynyloxy)phenyl]sulfanyl }-2-(3-chlorophenyl)-N-hydroxyacetamide;
2-{[4-~(2-butynyloxy)phenyl]sulfonyl }-2-(3-chlorophenyl)-N-hydroxyacetamide;



e.g. using a strong acid such as TFA to cleave the hydroxamate fromthe
resin. "Wth regard to process d) standard separation techni ques may be used
to 5 isolate particular enantionmeric or diastereoneric forgg. jfonygxanple a
racem c mxture nay be converted to a mixture of optically active

di ast er eoi SWRMM4HY reaction with a single enantionmer of a FGTASEPARRY
agent' (for exanple by diastereoneric salt formation or formation of a
coval ent bond). The resulting m xture of optl cally active diastereoi soners
may be separated by standard techni ques (e3g. 10 crystallisation or

chr omat ogr aphy) and i ndividual optically actr ve di astereoi soners then

treated to renove tM~brmmyhemyiﬂg2-dghf&-butyﬂmmhen)é]sel&miyhy ltydeoxgacetpimide;

enanti onmer of the c of the Y i on (using a
chiral support, elu @%%‘H"%‘H’i"?l 263'6%%1’3}'"% )ﬁr%ﬁ%@ﬂ?{@%ﬁ%’éepar ate
enantionmeric m xtur gghiggct!y. 15 The conmpounds of fornmula I nay be
isolated in the formof a salt of a pharnaceutically acceptable acid e.g.

an organic or i norgéﬂﬁ)t‘? @c‘brdmbthnb’lé@r{{ér@ WWIMIO&Y?PQWH sulfioyl-Nedydtexer i bed
above. 20 Wth regard Q4Qrocess e) conpounds of formula | having a
reactive substituent % such as hydroxy or amno or site such as -S can

be converted to ot hzf(4ibﬂimh6ﬁ$$) @f{[zf-@r mxy@ldxyy;mekﬂpwmmmgrdm@-a@etaml&ohol

to ester or ether. Reactive sit fur atom can be oxj dized to
SO or SO=. (e.g. asZﬂﬁd\?\ﬁuwﬁ}’lsa‘)éh@éfllﬂméﬂid}'y b!éif@m'z'[‘}'{z HoengBehepyllr eact i ve
substituent groups g%ynlag .protected 25 during the synthesis of conpounds of
formula | and renoved as & | ast step. The conpounds of the present

invention, where n=Q@R)%-{[@-(2Sugmyliphenyt] salfind}- Nydrox$Q-[4r@ythiesyl)-
conveniently be pr eggﬁwﬂ Eccor ing to one of the general processes out
| i ned bel o 30 As ot ®schene 1) the appropri ately substituted

mer capt an deri vat i Ve ((RF). gﬁ&ﬂ&l@iﬁﬁhéﬁﬂ]ﬂﬁf&ﬂz)mfhymg Wleﬁ}?l) £71 gl]_

unsubstituted a,-bronp acetic acid eSter
PCT/ USO0/ 02078 -21 &etamidesi ve in refluxing chl orof orm using

N, N- di l eth { j i d
NI 00 o0y oL fE s oo B AELFLAAH A8 s g o ves
el Kyl b 2‘56222eb3s‘c{m?r".f?@é‘yl?"y’bm”s‘”“y”hﬁ"ﬁ’m’m e eraror e T Sul i de
5 der ?/vatr Ve thus oftiffelu °WP'EﬁDhﬁﬂ"%§Ylﬁ'é"ﬁ¥‘§Pﬁyoz é'flﬂié‘ﬁ)f&?tém'gﬁi din
CH2C z or by using %@@-Batyﬂﬁbm Rny) }-Zjihﬁluﬁkﬂpfh “Qityadonpg-(ir om t he

above nentioned process can be el her further -al kyl ate usi ng vari ety of
al kyl halides to obnaithylizheardideubst i t ut ed derivative or it can be

ety bater. 11 t he XAy i L NP R AT G URRAROAES o
be carried out withyz {lfegﬁb’@@mﬁompﬂeﬁgmutf&mar(atﬂrroeoph&manryemyacmhﬁ&

carboxylic _acid obtained was converted t roxam c acid derivative by
reaction wePh oxal yP-(@tmeshesyehenyi2- {[éa(@'é’PW)’le}Y)a}r‘ﬁﬂ‘YHW@hN wioHe/ tri et hyl
am ne. Schene 1: X~as\.e)ta15§e X~X~Ra+B~0./ a>~Sb~~i SSHOIO ~
1f ~O ’

2-(2-methoxyphenyl)-2-{{4-(2-butynyloxy)phenyl]sulfinyl }-N-hydroxy-
acetamide;
2-{[4-(2-butynyloxy)phenyl]sulfany]-N-hydroxy-2-(4-ethoxyphenyl) acetamide;
25 2-{[4-(2-Butynyloxy)phenyl] sulfinyl-N-hydroxy-2-(4-ethoxyphenyl)
acetamide;
2-{[4-(2-butynyloxy)phenyljsulfonyl-2-(4-chlorophenyl)-N-hydroxyacetamide;
2-{[4-(2-Butynyloxy)phenyljsulfanyl-N-hydroxy-2-(3-bromophenyl)
acetamide;
30 (2R)-2-{[4-(2-butynyloxy)phenyl]sulfinyl-N-hydroxy-2-(3-bromophenyl)

acetamide;



(c RRs ~~e-~XR8rd---~ X1 s ~~-H(, R~~~pOO0O0O0OO0O~~0000 -~ ~X
Re Il i ~~NHOH O O O 15 a: Et, N CHC13I RT; b: Propargyl brom de derivative!
K~CO, | Acet one/ Refl ux; c¢: Oxonel THF: MeOH RT; d: R9Br/ K. _Cl)ci{/l*i&c:r -6/
Acetone) Reflux; e: NaOH THF: MeOH RT; f: (COC ) 2/ DMF/ NHZCH. l7 N. 2 4
JUL 2003 WOVO®bA44rTI13 - 22 PCT/ US00/ 02078 As outlined in Sche/Q5000238

sul fide derivative can be hydrolyzed to 5 carboxylic acid usi ng NaOH MeCOH
at roomtenperature and subsequently converted to the hydroxam c acid
derivative as outlined in scheme 1. The raado substituted sul fide
derivatives can be further al kylated using potassium

bi s(trimethyl silyl)as)-og[4qEbikayleanpHRagl MBaN-NeHREbky-2 R 8rcddphbnylpl | des to

fornn the disubstituted sulfide derivatives. These can be subsequéently
hydrol yzed and conwstte®iie o t he hydroxamic acid derivative as outlined in

schenme 1. The sulfi [ AR [ r b xi Qi zi,ng the sul fide
hydr oxami c acid derill@F@%@tW?W?%\@hgg%yﬁgi'ﬁg'g ﬁ%?ﬂ%e@?j'ﬁﬂyﬁf%hper ature
Schene 2: X ~ Ra a deetamile; RS O~/ ~ ~ S NHOHO O~ 10 X ~ ~g SOl Rs i

NHOH O O a:_ NaOH THF; MeOH RT; b: (COGCl) 2/ NH~OH. HCl/ Et 3N, c: H~O-/ MeOH RT;
d: KN[Si (CH ) ~] ~I T'4HARSEutymyloxy)pheaylisuifanyy-2risepropyl-Nrhydrorpasetsmide; f or t he

synt hesi s of conpouyngssrefist i j ‘m]@__- MG i .Schenme 3.

TKus, sul fonic ggi gﬁgaﬁ[?éz%ng’g’@pﬁgﬁg@’* I'S Qbﬁ§%§§laﬁ?ﬁ?ow%F{a§?J Stituted

am no noi ety may bes-24{(f4(2begnylotyipleagiyplifmgl2-Roprob@rd-hydiogyazetamidepbl e

Aot yl enes 2 are. odHér GBIy RhP PR 2GR POt RsceBmidh oy may be
t hesi zed by k ' 4 . foni id

SAte 3 mmy Do comiolr e Py S R R oy O ot he

salts 3 may be conver 0 thHé cofrespon ori d€ or other
sul f onyl atibhg agentR-Z-{M-(MBWRYIQ’EOMEI)]S“EEUH‘%rshwhﬁthydmmqetnnﬁdtaI yl

oxychi or | de or ot nar LG BB LoRIR AR 3hg R and

Cor T oSpondi NG Lhi ol 5 US| NG L1 aoemy L ahaarbLne R h 2ul Lot e Lol vanr

m xt urg suc hgas. di c?ﬁﬁﬁl’. r%‘?ﬂ?([?égbmggﬂgnﬁg?rﬁgﬁ‘%h}ﬁﬁ)‘&hyﬁ&t’ﬁ%@ﬁmié@C and

eaction w th compania R R Bl PR R DT nglroR Gt REE | 1

provi de t e desi r edlertibwylsd-61-{[B-@eutynyloapiphenyljselfonsl } s (Hydroxpamieo}-2d i nt o

thiols 5 via sulfonyl chlaqri.des,.4. Al kylation of the phenol, thiophenol,

ani line or protect ogﬁy#}ﬂﬁgp@%etqqrb?x{lgtegi ve 9, followed by reaction with

chlorosul foni c aci c-puogLisi@mykosfpReiyElsdfongis - N Dydfdks 2 - @ fiperidingl) acetamide;
2-{[4-(2-butynyloxy)phenyl]sulfonyl}-N-hydroxy-2-[ 1-(4-methoxybenzyl)-4-
piperidinyl] acetamide;

20 2-(1-benzoyl-4-piperidinyl)-2-{[4-(2-butynyloxy)phenyl]sulfonyl } -N-hydroxy-
acetamide;
2-(1-acetyl-4-piperidinyl)-2-{[4-(2-butynyloxy)phenyl}sulfonyl-N-hydroxy-
acetamide;
2-{[4~(2-Butynyloxy)phenyl]sulfonyl }-N-hydroxy-2-tetrahydro-2H-pyran-4yl-

25 acetamide;
2-{[4-(2-Butynyloxy)phenyl])sulfonyl }-N-hydroxy-2-tetrahydro-2H-thiopyran-
4yl-acetamide;
2-{[4-(2-Butynyloxy)phenyl]sulfonyl } -N-hydroxy-2-(1-oxidotetrahydro-2H-
thiopyran-4yl) acetamide; and

30 2-{[4-(2-Butynyloxy)phenyl]sulfonyl }-N-hydroxy-2-(1,1-dioxidotetrahydro-
2H-thiopyran-4yl) acetamide.



10 readily converted into 4 with oxalyl chloride or simlar reagents and
subsequently reduced to thiols 5. Thiophenols 11 are al so precursors to 5
via protection of the thiol with a triphenyl nethyl or other2gujgiai2ps

prot ecti ng 3{10%) al kylation of XH where Xis O Nor S) and degoﬁogt ctlon
of the sul f }YOOUM4RE 00/ 44713 2 ~ JUG 2003 PCT/ US00/ 02078 - 2BCEUR :

| + R~Ra SO3Na 1 2 R-X~S-S~XRgp ~6 ~S S~ Ra R~ ~ R~ R2 R X SO3Na R~ 3 R X
RZ~3X----all SOyl ~R2~SHR-4RL6 RRR2CSBHR3/ 2 R ~( W
5CI3H Ra R~ g 8 10 H Rso Rso 2 XH ~ R R2Rb&-11 12 13 Conpounds of the
invention wherein Xis N, O S, SO or SO, can be S synthesized according
to Schenme 4 and&ehanyk a5useA|tk1thgltdtmds atS-]tG‘membmed nhiopoHmthi¢yaliednghapingl 4, or
its protectcd ui cnt, with. acetyle jn, t PREsSence se such
as potassi um cgﬂﬂ’&\rﬁg}eﬂ?’ﬂmgmf)ﬁ?]%ﬁ cg%?@&? ﬁ% ré\/aé‘ﬁteo ﬁ&tﬁr é%@?%hag Yor DVF at
a tenperature of between 20C and 120C provi des the rm 0- propargylic ether
15. WO 001 44713 252 ,g Cg 00/ illed in the art
will recognize that prot ng koups oi d undesirable

side reactions and increase the yield o the r ctlon The heed and choi ce
of protecting group for a particular reaction is known to those skilled in

the art. Reaction of thl und pr | act o a substituted
propi ol actone 5 deri vathe rei nt hg ,subdyiNuent s r%yteen omtted from
the Schene for clarity), e’ presdhce of ase such 2¢” pot'assi um

t-butoxide in a polar sol vent) or sol vent mxture such d% THF or DMF

af fords the carboxylic d 16 nversi onf carboxylig acid 16 into the
correspondi ng hydroxanlc a |d(;;§E‘ acc shed VI TR i on of an
activated ester derivatt suc aCIl— -Iqude or! a, anhydride 10
foll owed by reaction mnt ydroxylﬁntne i < understobd BY those skilled
inthe art that when Ais sulfur, in Schene 4 and all rel evant subsequent
Schenes, the sulfur can b XI ized t corre pondlng syy f oxi de or

sul fone at any stage aft tloﬂgézgiig us n a suitable
oxi dant such as oxone) ai nhlor olc en peroxi de.
15 Conpounds 17 are al so accessible fron1the M c ael addltl n of conpound

15 to an acrylate ester, or substituted acrylate ester (substituents have
been onitted from t heheSin&is debined pnbi Syor, I\g?eadeﬂlldes ﬂ@fqurbeFMecPreerdl S

hydrogen or a suita b rnt t

the ester noiety thglﬁ%r$ag§} gz&g& élgcrlﬁ)l%x%ﬁgﬁa?ﬁ%h ghlwh é‘l‘g @gg Hlf)lg ?gﬁt\x/\gdr?

into the anal ogous twdtimiﬁtm pyragine], uia&olaZQay&zbiel, aifliyazold, Clb@tbiazcael,dltmamte of
nono- pr ot ect ed 14d|subt|tut d ar ere [0 or tected
hydroxy) thiol or arh*‘ﬂ‘éﬁ" %l%%oﬁ'o‘ﬁﬂéﬁ'n’dmﬁ éRuaHg}S"EﬁZX h%?eo @Pto
group givesyt hiol, atu ifdBnd)" gﬂﬁ@:tahﬁé V\ht]&ihaiéﬁﬁe be pdnsytriazstel W tnttazote,

pr opar gyl derlvatlve to provide 18. Mno-protected conpound 19 can al so

be reacted w th b- prhgprisidazelenbenzgthiazsls. denzisoxazole. eands bengpxageleof Hotprogiwl es

20, which can groups of the present invention may be mono or disubstituted.

-C4-Cg-cycloheteroalkyl is defined as
15

K R,
N —K
Q TR T kK> ’
X Xy XY «L
- kDS S
NR7 ’ K N §
7



25 then be converted into conpounds 17 of the invention. Alternatively, 22
can be deprotected foll owed by al kylation to give 16 or 18. WO 001 44743 2
4 JUL 2(g03 PCT/US00/ 02078 -26 Schene 4: XH AH 14 R Rz ~-"24' RL 20815
~COOR~ ~R~z~ RX7-= R1 A~COOR30 18 RZR1 3 KZC03 R~ ~COOR3p AH 19 -~--OK XR~
Af COOR3p 2WQO00MEM3_ ¢ ~R-2~ XT' = RL A~H ~1B 00 TMBCN Rt R FERUHOGREE 1) 0
17 H A~-COOR3p 21 XR~ XH > 16/ 19 Af COOR3p Af COORS 22 ' 23 5 Synthesis of
conmpounds of the invention wherein Xis N, O S) SO or SGCs, and the linker
bet ween the proxi mal heteroatom and the hylroxanic acid is a one or three
carbon chain can be synthesized according to Schenme 5. Conpound 19) where
XR~, is hydroxy or protected hydroxy) thiol or amne, can react with ester

gfogreclt ?ﬁ; ogreoﬁga in m“ﬂﬁ?"lﬁ‘m 56 NRIUHI K7 1§‘a§&ﬁfin€@bgf8§é§‘ R éﬁéd ¢ acid
appropriately substitut eBCtPOSS ??&]g)aﬂ?ﬁ E@HP&?“%FOE}BWMP%WFB}B‘&“%BSW ate
or triflate, to prow de ®frahydromaii, mgrahfydﬁolﬁﬁaﬂnetﬂrmﬂﬂdnm Hewfocgelomkpind 25

t hen provid 26, which c.dgrivative 2
to give ace?yl ene- est er ggﬁp%?i&e? %‘?aléawn‘} e co%toﬁoq{éﬁ?%%bh or

correspondi ng hydr oxani cShst@tesg t hr ough

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

10 Alkyl, alkenyl, alkynyl, and perfluoroalkyl include both straight chain as well
as branched moieties. Alkyl, alkenyl, alkynyl, and cycloalkyl groups may be
unsubstituted unsubstituted (carbons bonded to hydrogen, or other carbons in the
chain or ring) or may be mono- or poly-substitutcd. Lower alkyl is C1-C6 alkyl.

15

Aralkyl as used herein refers to substituted alkyl group, -alkyl-aryl, wherein
alkyl is lower alkyl and preferably C1-C3, and aryl is as previously defined.

Heteroaralkyl as used herein refers to substituted alkyl group, -alkyl-
20  heteroaryl, wherein alkyl is lower alkyl and preferably C1-C3, and heteroaryl is as

previously defined.

Halogen means bromine, chlorine, fluorine, and iodine.

25  Suitable substituents of aryl, aralkyl, heteroaryl, heteroaralkyl, alkyl, alkenyl,
alkynyl, cycloalkyl and include, but are not limited to halogen, alkyl of 1-6
carbon atoms; alkenyl of 2-6 carbon atoms; alkynyl of 2-6 carbon atoms,
cycloalkyl 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;,

30 -OPO(OR))OR,, -PO(OR,)R,, -OC(O)OR,, -ORNRR,, -OC(O)NR.RR,
-C(O)NR,OR,, -COOR,, -SOH, -NRR, -N[(CH),NR, -NR,COR,,
-NR,COOR,, -SO,NR,R,, -NO,, -N(R,)SO,R,, -NR,CONR,R,,
-NR,C(=NRONRR,, -NR,C(=NR)N(SO2)R,R, -NR,C(=NR)IN(C=OR,)R,,



5 conversion of the ester into the carboxylic acid by acid or base
hydrol ysis, followed by conversion into the hydroxam c acid as described in

Schenme 4. Alternatively, conpound 15, prepared as shown in SQ e can be
atkyl at ed di rectl¥7 with ester 24 or |actone 24a to give 27 %%acg@mB
Subst i t uent SY89Y4783 car bon al pha to the hydroxamic) though S tted +fom t he
Schene for clarity) may be appended t hrough ZO deprotonati on and quenching
of conpounds 25 or 27 with an appropriate el ectrophile. 2 4 JUL 2003 WO
00l 44713 -28 Schenme 5: X. R~/ H 18 O ' ~oR~124 Base or Rio 'V ROL1 24a
(for A= S) XR-O~0OR~n 26 RLRRX O~NHOH "'n 28 PCT/US00/ 02078 XH
Deprotect / | ~O ORSteirazgl-Ryl, RSO,NHCN, REGRIHCONRRrJhenyl hetgroaryd ror +C,-OpR~
R~i v Base 24a (for A = S% I}Q‘?@ ~R~ i H 15 Conpounds of the invention
wherein A is a met hyfElbesroakybstit ut ed nethyl ene group, and X is oxygen,
can be obtai ”edwﬁ&%&r-ﬂlﬂﬂs hfy Ry rivlidiER! Siperifife, ndtpRdREYthidh sl dlife,29)

comrercially available or known inthe literature) can be converted into
t he correspondi ng phetdpliding thiazolidingypyrazobidings piperazipe,adgretiginetfingcet yl ene 2
gives the propargylic ethers, 31, which can be converted into the

Goscrbed i n°soReht i wéeth ARrRRR g R Rol R UV S o L bR caghisiios ..

t hough om tted from 3lecabohamens, adl, hetekddryl2n0G5-Cg-cycloheteroalkyl;

R, is hydrogen, aryl, heteroaryl, alkyl of 1-6 carbon atoms or cycloalkyl of 3-6 carbon
10 atoms; and n is 0-2.

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

cach of those substituents may be the same or different.

15 Pharmaceutically acceptable salts can be formed from organic and inorganic
acids, for example, acetic, propionic, lactic, citric, tartaric, succinic, fumaric, maleic,
malonic, mandelic, malic, phthalic, hydrochloric, hydrobromic, phosphoric, nitric,
sulfuric, methanesulfonic, naphthalenesulfonic, benzenesulfonic, toluenesulfonic,
camphorsulfonic, and similarly known acceptable acids when a compound of this

20 invention contains a basic moiety. Salts may also be formed from organic and
inorganic bases, preferably alkali metal salts, for example, sodium, lithium, or
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

25 centers and may thus give rise to optical isomers and diastereomers. While shown
without respect to stereochemistry, the present invention includes such optical
isomers and diastercomers; as well as the racemic and resolved, enantiomerically pure
R and S stereoisomers; as well as other mixtures of the R and S stereoisomers and
pharmaceutically acceptable salts thereof. It is recognized that one optical isomer,

30 including diastereomer and enantiomer, or stereoisomer may have favorable
properties over the other. Thus when disclosing and claiming the invention, when one

racemic mixture is disclosed, it is clearly contemplated that both optical isomers,



WO 00/ 44713 -29 PCT/ US00/ 02078 for clarity) may be appended through
deprotonation and quenchi ng of conpounds 29 or 31 with an appropriate

el ectrophile. Schene 6: MBBr3 Hi R3Ri > ~~ > ORS ORS 2-2 JUL 2083~OR3p n
"R~ n. , R31 29 R~ RR_Rs ~ R3 NHOH | = ~~~~~ O—InnR@ms’ﬁmﬁ%
Conpounds VO hvention wherein Ais -SO- , and Rg and are not 10 15
hydr ogen, are avail able starting from 4-fl uorobenzcncthiol 34 as shown in
Scheme 7. Deprotonation of the thiol follqwed by reaction with

p- propi ol actone, or an acryl ate ester, or-18st er deri avtive 24, and
subsequent oxidation of the resulting thioether provides sulfone-acid 35.

Di spl acement ofcludingAiagtereeraers #pd enentivmersy for tpreqisorpars substantially frge 0§ thast er |
wi th propargyl j j ] J is N, Oor S, then provides sulfone
16. Conpound 1%tﬂ§r;dr§¥gfeskl\égeﬁl\:§a§ptce {,d;%!(;w%ihe conpounds of the invention
accordi ng to ScheneTke cdmhpuundaof/ thiSmventionadrs shovemed inkitihtha cmagkedMMPHIPXYI
thiol or am no roupvinXR ~, .Wherein R4p is a suit%bg)g%cfrot ecting group) in
the presence o?“ﬂ‘élI -8 MR- and I NFori comverting sogume A TACE arg thegefore ussiul &ht
such as t ORI QYA 3 .ot IO : [ {th
acetyl eniD(I\:/FSdertlh\l%a{%i)(}/dvngl@l}t tg Learimglhgegﬁgdé. &e%v%agoﬁl%ﬁl%%ﬁ%% Sc Héﬁigﬁ‘%l: Q’%m:ﬁ%
Base R ,~ i Rah&ding-periogomshlatiscases graftinejemtidn, Srsulin resistyricat koncdivegse @d MV 24,

5 2,20 i TR Gl of .

i nvention wher ghibigon 6f td foti@italof OTACRIih alilre afid dn tdellglail aay ahd/opeAlimpEd at e
comercially available nitro aryl conpound 38. Thus, the anion of 5
conpound 38" cafFlasiivity suer MME-kyind pee thys patticriacy disefpl by thy teawaant of disgases
derivativeyq or paRiaaabyl@ye ester to provide 39. Reduction of the nitro
group foll owed by alkylation of the resulting aniline then gives 16.
Conpound 38 can al sblsbeacgpudinigatoe thenpresens dupntioyr theeet Argeprpyided paddesses for

nitro-ester 4%@@%@%@%@&0&@@%@@ Brebéhe WSRO S pRRRSALADARN ohé BF-

anal ogous to c
the following:

a) reacting a compound of formula

R2 Rs

Z X/Y\A><(c>n/ k"“

Ri R/ \R
15 10 "

whereinn, X, Y, A, R,, R, R,, R;, R}, R, and R, are as defined above or a reactive

derivative thereof, with a compound of formula
R,,NHOH
wherein R, is as defined above, to give a compound of formula I;
20 or

b) deprotecting a compound of formula:
o
R, Rs Re Re k
= X/Y\A><<C)/
n
Ry / \

Rio

NR120Ra0

1



2 4 JUL 2003 WO 00/44?13 -31 Scheme 8: N02 1) / or AH Base 3% 2) Oxldatlon
(A =Sy ORS n 24 ease PCT/US001020?8 2 RR NOZ 1) Reduction A 2) R2'1 -"' R
~CO2R30 R3 2 39 ~CO02H 96 NOz ~i A~CQZR30 ~'~n 40 Nwvz / A~g)1R§m_ 20BN 26
Conmpounds of the invention wherein R', al pha to the hydroXamc acid, is a 5
hydr oxy growpoo@d¥7i3e obt ai ned via epoxi des 41, as shown in BEHUR¥/3078These
epoxi des are avail abl e through the oxidation of the corresponding acryl ate
esters or by the Darzens reaction of an al pha-halo ester with an al dehyde
or ketone. Reaction of the epoxide with thi®l, phenol or aniline 19 in the
presence of base provides al phahydroxy ester 42. Deprotection of 42

followed by al kyeadih aMxWet B, R RP | RLGR &t | %At R V &re détined ' veg sion
of the ester of '4?41i nto the ahafgi’gg%'sRﬁde oXanuc ‘é?irddggdédzigéfei Bgﬁf°§§§
Scheme 4 then puitablel@sos@ingCgmupuserh 46)t-tatdr dienzyd, and stuiatkylsilyhretp pive a

converted into Ul fQxi or sul fones through oxidation with
L

hydr ogen per oxi arr, sui tabl e reagent at this point.
Simlarly, thiar, phenol or aniline 15 can be reacted with 41 to give 44.

The hydroxyl group of 15 conpound 43 can al so be, mani pul ated through its
conversion Pnt& a SGIWEBBQTQ%WWQ“B‘? ?x%g)e&’é’aﬂ‘éq HP‘H@J’HPg HGI&Pat e

ester, followed by displacenmamt with various nucl eophiles including am nes
to provide 44. WO 00/ 44713 §32 Scheme %o R~ AHRs18 2R JUL 2003
PGINS00/ 02078 R~O~ XRzs X. H R10 rogfect A~RI O 0 COORS COCRS 42 43

R J R3 ~COOR~ R1 45 Y-
o No” W N Ny

/ \ R4

Ri1o R11
wherein n, X, Y, A, R, R,, R, R, R, R,;, and R,,, are defined above to give a
compound of formula I,
or
10 d) resolving a mixture (e.g. racemate) of optically active isomers of a compound
of formula I to isolate one enantiomer or diastereomer substantially free of the other
enantiomoer or diastereomers;
or
e) acidifying a basic compound of formula I with a pharmaceutically acceptable
15  acid to give a pharmaceutically acceptable salt;
or
f) converting a compound of formula I having a reactive substituent group or

site to a compound of formula I having a different substituent group or site.

20 With regard to process a) the reaction can be carried out by processes known
in the art, e.g. by reaction of an acid chloride or mixed anhydride reactive derivative
with the compound of formula R,,NHOH.

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

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



R3 RrRR1 X H10 A~~R3p 044 Rz O ~"R~ X RIO 41 Rlo AH 15 5 | U Anot her route
to al pha- hydroxy hydroxam c acids of the invention is shown in Schene 10.
Conpound 15 can be al kylated with al cohol 46 to give 47. Qxigat2n of the
al cohol, with or without concom tant oxidation of the thioether (for A =
S), gives twe oshetehyde 48. Reacti on of al dehyde 48 with triRGIYUSPP/A3078 |
cyani de or other suitable reagent then provides the cyanohydrin 49.

Hydrol ysis of the nitrite of 49 into the correspondi ng carboxylic acid
foll owed by conversion into the hydroxam-gQacid as described in Schene 4
gi ves 50. 2 4 JUL 2003 WD 00/44713 PG'T/ USO0/ 02078 Scheme 10: -33 Rz Rz
Rs RR R = R~ RXpRbcdsoymay b diried but@S adkatib@hebeiifreefenth b Seheft 11
TMBCN R2 RXR~R~ RX~ = OH OT H as Schene 11 shows
alternative mmommgfacauongnecléls@qmséﬁﬁﬁw Q¢avi yhir loxdsenamatecirem gkermesinnds  usi ng
a solid phase support. 5 Scheme 11 ~ONHz a, b O ~0-N O Ho-N f, and
Porn=1:gandf; h, 1 x=0, 1, 2; n=0, 1 ¢, and forx=1:d orx=2: ~ WO
00144713 -34 2 4 JUNltHQ@@@IE’CﬁJﬂJSEH% @} Gradidagpatatiomnethfignel fagrte usld to

2- br ono- 6- %ht hal oeé pca roic acid, ,DLC,  HOBt,

isolate particular enantiomeric or diastereomeric fomZS For example a racemic
mixture may be converted to a mixture of optically active diastereoisomers by
reaction with a single enantiomer of a ‘resolving agent’ (for example by
diastereomeric salt formation or formation of a covalent bond). The resulting mixture
of optically active diastereoisomers may be separated by standard techniques (e.g.
10  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.
15
The compounds of formula I may be isolated in the form of a salt of a
pharmaceutically acceptable acid e.g. an organic or inorganic acid by treatment with
an acid such as described above.
20 With regard to process e€) compounds of formula I having a reactive

substituent group such as hydroxy or amino or site such as -S- can be converted to
other compounds of formula I in known mannecr, e.g. alcohol to ester or ether.
Reactive sites such as a sulfur atom can be oxidized to SO or SO,. (e.g. as shown in
Schemes 2 and 8 below). If necessary reactive substituent groups may be protected

25  during the synthesis of compounds of formula I and removed as a last step.

The compounds of the present invention, where n=0, X= O, S or NHR' and
A= S, SO or SO, may be conveniently be prepared according to one of the general
processes out lined below.
30 As outlined in scheme 1, the appropriately substituted mercaptan derivative

was alkylated using either substituted or unsubstituted o-bromo acetic acid ester



p- hydr oxybenzenet hiol, DBU, Nal, THF; c) 2-bronobutyne, NaH, THF, d) 70%
t butyl “hydr oper oxi de, benzenesul fonic acid, DCM e) nCPBA, DCM f)
Hydrazine, THF, EtOH g) N-phthal oyl glycine) DI C, HOBt, DMF4 SUL BOPOH)
DIC, HOBt) 5 DMF; i) TFA, DCM The

4- D- et hy| hyWodRMH3i ne- phenoxynet hyl - copol y(styrene-1 % di \RGHyS00/02078
benzene)-resin (hydroxylam ne resin) may be coupled with

2- br ono- 6- pht hal oyl caproic acid to give the hydroxyam de resin. The
coupling reaction nmay be carried 10 out in2ihe presence of carbodiim de,
such as DIC, in an inert solvent such as DMF at roomtenperature. The
brom de group nagfivatvedins faging okl érbfomychisiegy DeNakiseprbpyiethylamidehs wseseriee of
a base, such as DBU, in an inert solvent such as THF at roomte?rH)erature.

The sul fide maySWddederiypdry this oPHENed ¥asaRARd Wifh PRRIEPHHAY frtsHibed BRPHEY ng
agent such as tGhhididetivire iAREMAXAE Retdie LRg I LOCACEaseS xmeegg&%f@.ﬁlﬂst

15 such as benzenesul fonic acid) i1n an Inert sdlvént such as at room

tenperature. Al therWakylatiby can he cgmiedl ot imBPMENabiatdiogmdtemperatuge. SKhef suifédeby

reaction with an oxjdizin ent such.as nmesa- ghl or oper oxybenzaoi Ci in
an inert sol¥ent®™® QYF égb &%ﬁ%‘fw%8%{&?Z@ﬁﬁ’@?éf’ﬁ?@”%ﬁ@eﬁ%(ﬁ@ﬁgw%%(E Yi on
group may be remeoxbie inemethatd)/ Waich hdrsakfoike obtaindd Fny el abduE MeAGoned

et hanol or THF. The free amne_may 20 then be extended b{ aB%I yci ne_ spacer
by reaction wi tPrOREsHsam e Sjtheryfurther, alkylatedysing. varisty. of gikyk hrligkgite ppwin theych

as DIC) in an i fgkfstifild/ditfva@iCot fTabbE h?&ro[ﬁ@&‘h&iﬁ??ﬁm%@eﬂ%%mﬁ‘%hﬂ ;he

pht hal oyl protecting group may be renmoved by reactron with hydrazine i
sol vent such asHewbvendhstead afHsingrihe dthyl cesters il ctherdgrtiy asyll estesds Ipyesesadtei on

with an acig,in e b0, 468) S LIC S i iLnert. 25
sol vent s ucﬂo as“ﬁ?ﬁ‘y Eal% gf&og‘?ng?@%% (gﬁ%?gl? Eﬂ{'ﬁg‘%}h#‘f {68]21, te@h%?%‘ﬁd%?b%&uegﬁ}"f one
may be treated thetdartrgliaacid, obsaindd avas convertad rto ahe thiydroamid) adid dedivatine rtly
solvent such as DCMto _liberate the free droxanmi ¢ acjd.. 2 4 JU, 2003 WO
00/ 44713 - 35 sdﬁEWf?"l‘?‘”P@ﬁﬂi)éGB/‘%é‘QB@%Mg (P&%@C)Mé‘al??a@}‘ﬂ apingitrighylemingy |
XY~SF ~ XY, S~Glthe R:a Rs /~ O- .0/~ 0 .ORLR-5251 R RS R-s XY
~S~ CONHOH O O R~ Schene 12 illustrates an alternate route to

al pha-substituted, (where A= SO- and n=0) hydroxam c acid derivatives.
Reaction of 51 withXgubstituted sulfonyl 5 fluorides cWe a- sul fonyl
ester derivatives and s Bsequengl y tﬂma be con\(,eh t hgt r
respective hydrox atie NAT ATV 4 kNQ eﬁarrpl@aé
presented to illustgate ratier than limt the ope of the inventign. 10
Exanple 1

c

\)

X
R O i o
& S 4 7 Oﬁ(;'\O{

15 a: EtN/CHCL/RT; b: Propargyl bromide derivative/ K,CO,/Acetone/Reflux;
c: Oxone/THF:MeOH/RT; d: R,Br/K,CO,/18-Crown-6/ Acetone/ Reflux;
e: NaOH/THF:MeOH/RT; f: (COCI)2/DMF/NH,OH.HCVEt3N.



Preparati on of 2-(4-But-2-ynyl oxy-benzenesul fonyl)-N hydroxy-2-nethyl-3-[4
(2- pi peridin-1-yl -ethoxy)-phenyl]-propionamde 15 Step 1: To a stirred -
sol ution of 4-nercaptophenol (12.6 g. 100 mol ) and dii sopﬁqpmln_etzﬁ?l am ne
(13.0 g, 101 mmol) in chloroform (200 mM) ethyl 2-bronopropionate (18.2 g,
100 Mol ) wW#© dddd slowly in chloroform (50 m) solution. BE/EHE/0EECt i on
m xture was kept at gentle reflux during the addition. After the addition
of ethyl 2-brono-propionate, reaction m xture was refluxed for two hours
and cooled to roomtenperature. The react+2® m xture was washed wi th water
and extracted with chloroform It was dried over NarSO ; filtered and

concentrated. The ppg@ugined ir?Sdhéfgd] Melultite Metivative 2mybe hyurelpkaoc acid
et hyl ester was taken to next steB with out 25 purification. Colorless oil

. Yield 22.0 geirhguglic agid:usimeN gOH at spoyoigmperatuge argksubseggently converted)

aci d othyl est o RyGoRinkicbfy @hvicchs o BRERKAS The AL LOBNARE" T |
gﬂd an%/;jr OutS hbﬁﬂﬁ@@?c{rﬁﬁﬁg&s arbe £||3111}[m1a1§:_y{am‘dl usiugd)o'taslsimgéiisitr'fmc{lﬂﬂfilma)nide?r

rs. er ereacti on was, conp i s .cool ed.. [,00 erature
and filter e?JI. %@@8 ﬁBprPB%Flvaég&r”ﬁWﬁ%&l r_ﬁ’;‘dgﬁ{a‘gtf??‘? Hﬁ%ﬁﬁ‘%a%‘e?ﬁ@ﬂagsi due was
extracted wi thdediVaavesl origse yaseatbssghdniyilylrolpde@ and Sdrvetediddhe RyEERIntiat ed.

2- (4- buty-2-ynyl oxy- phenyl sul fanyl) - proPi oni c_aci d ethyl ester was isol ated
as col orl ess op¢id desivatiye agoyflipedingchapms 1.0Fbe guilfinyl derivagivey werepreppeeddyst i r r ed

solution of 2-(4- 3 = ; : g bORIcs ;A6 ter
(2.78 g, 10 mrgﬁdp‘?ﬁr?y ‘PT%?%QE%W%%@“%&?? °%%§Jem“@hg§%’g§’% “Tg“’g‘?ﬁ%‘%é%s was
added in wat er tepf}feravdre at room tenperature. The reaction m xture was
stirred at roo hﬁmgrature for 8 hrs and filtered. Organic |ayer was
renoved under reduced™15 pressure and the

2- (4- buty-2-ynyl oxy- phenyl sul fonyl ) -propionic acid ethyl ester was isol ated
as col orl ess oi QYi d 3.Ug (9699 ; Ms: 311 (M. Step 4: A m xture of
2- (4- but y- 2-ynyl ox sulfgfonyl ) - propkbnic aci ter®20 (3.1 @)

10 rnnol ) , 4-(2-piper M e0loxy) - benzyl chlori de, Wme (2.9
g, 10 mol)) 18-crown-6 (SUB , tetrabutyl amoni um brom de” (500 ng) and
K=C03 ( 10 g, excess) was refluxed in acetone (200 m) for hr@. At the
end, reaction mxture was cpoled to roomtenperature, filtejed and

concentrated. The residue s extracted with chloroform waghed well with
wat er; dried and concentrated. The 25 crude product was purified by col um

chr omat ogr aphy b)§l\gti ng it wwth 7U% et hyl ace e; hexane.
2-(4-Buty-2-ynylo ué%j"n,yl ) - 2- met hyl BM [

perd di psl
yl - et hoxy) - phenyl ] pr opi $ I ddit/hyl ester was isol at rrked Midn Yield
! R
o}

3.2 g, (60%: MS: 528 (
10

a: NaOH/THF:MeOH/RT; b: (COC1)2/NH,OH.HCVELN; c: H,0/ MeOH/RT;
d: KNISi(CH,),)/THF/R'Br

15 The thiols used as intermediates for the synthesis of compounds of the
invention can be made according to Scheme 3. Thus, sulfonic acid salts 1, where
XR,, is a hydroxy, thiol or substituted amino moiety may be alkylated with acetylenes
2, where J is a suitable leaving group such as halogen mesylate, tosylate, or triflate to
give 3. Acetylenes 2 are commercially available or known compounds, or they may

20  be synthesized by known methods by those skilled in the art. The sulfonic acid salts 3
may be converted into the corresponding sulfonyl chloride or other sulfonylating

agent 4 by known methods, such as reaction with oxalyl chloride, phosphorus



WO 00/ 44713 -37 Step 5: 2 4 JUL 2(i03 rcrNSOQO ozo7s To stirred sol ution of
2- (4-Buty- 2-ynyl oxy- phenyl sul fonyl ) - 2-nmet hyl - 3-[ 4

(2- pi peridin-1-yl - et hoxy) - phenyl ] propi oni c acid ethyl estez(jl d@ fﬁB

mrol) in THE: NeOH (1:1) (100 m)) 10 N. NaOH (10 m) was “fidbh A Coom

t enper at ur eWOTH§&4H3r eact i on ni xture was heated to 60C for ZEHERIPE2078he
reaction m xture was concentrated and carefully neutralized with SN HC and
extracted with chloroform The product ( was washed well with water and
dried over anhydrous NazSO- and concentr at23d.

2- (4- Buty- 2-ynyl oxy- phenyl sul fonyl ) - 2- et hyl - 3-[ 4- (2- pi peri di n- 1-yl et hoxy) -
phenyl ] pr opi onoxycabiride vaxsotherofeagent! campytithle ovitls ahbstitueivs. RSZR,deYRpIadd Zhedd ¢

10 (74%; Ms: 500 . (MH). ep,6.. T stirred sal ution, of

5. (g Bu/%y 9. yn%‘%@é]’%ﬁ%ﬁﬁ&‘ﬂ& 8@9}1? g%t‘f’ﬁﬂ bqgrel%ﬁced to the corresponding thiol 5
(2-pi peri di n- 1ohg &) % eiphd3pIany irﬂ Mlﬁ’t@bl@%bﬁcﬁtcrhﬁt&é sith 4 d1&@or6ﬁ€h&n@ﬁﬁlﬁ3'v':
(4 M) 15 1in rrethyleneclorlde m) , oxalyl chloride (6.3 g) 50
mol ) was addeat astbmmwlm Ofbemwll ﬂ@ﬂlgﬂdﬁ&gcchl oride solution. After the

addi tion conpl ure s stirred a erature for
1 hour. I\rll\ai separ a%\.@éqn (ﬁﬁ-l}lﬁ%ﬁ WS"%‘”&?“ 5% Mﬁty@ﬁ%g@) BEBFYY in
DMF (20 m) and/ltETcoﬁip()unl@ 20£0l1bA8d BY Retultiovasf ﬁhddﬁdlﬁdybend RAFroVids tY dekigde Was
diluted with acetonitrile (25_mM) and cooled to 0 C. 20 The acid_chloride
prepared in t hthidgpaPisacetylenss 7 maysali b eanvededinte Bnql%ﬁmﬂfﬁeyl chigrides 4.

oxal yl chlori dﬁll@ﬁ%oﬁ%'tﬁéﬂke\ﬁ@ﬂ uhepﬁegex 'Ehﬂlﬁgfop)ﬂcﬁéﬁedcﬂhl‘ﬂ{é %:m@'@d%%é gy
to NH-OH React| xture was stirred roomtenperature our’s and
concentrat ed ufndiowed éﬂuvmoprmmlgtosmfmm aeifd hueviddst suiforid agids 10xwhiglk taeed

wi th chl or of or I, i1k : nh 00

Chl or of or 5 f@g?;ﬁ%&ﬁ%ﬂ??llétgﬂeyﬁg‘é@tta@gﬁg&ﬁdg&r Sﬁgﬂafﬁga%ggsduc%[ g\%ﬁ(’t%g}htgd was
pur ihfi efl byhlsi Fddaeedge lthiol3| SU Mhiopherolel Iogre alsb prdvyirsetsitb iSnda piotastibi ofl Aetthiol

met hano chloroform 2-

ynyl oxy- phenyl ?&F’fadﬁy ‘)nyswﬁgﬂr%?é‘c? SpitAbg protecting gaay alepatipnpf XK, W}éqr?lgxy)
phenyl ] - propi opani}er §hd de qu,lte@hg,domg s@giverted to its hydrochloride salt
by reacting it w 'sh met hanol i ¢ hydr ogenchl ori de. Col orl ess solid) .
114-116 C; 30 Yield 4.5 (87%; Ms: 515 (MH). WO 001 44713 -38 Exanple 2 2
4 JU _ 203 PCTNS00/ 02078 3-

Bi phenyl . 4-yl - 2- (4- Buty- 2- ynyl oxy- phenyl sul f onyl ) - N- hydr oxy

2- et hyl - propi onam de 5

3- Bi phenyl - 4-yl - 2- (4- But y- 2-ynyl oxy- phenyl sul f onyl ) - 2- net hyl - pr opi oni ¢ aci d
et hyl ester was prepared followi ng the procedure of Exanple | (Step 4).
Starting from 2-(4-buty-2-ynyl oxy-phenyl sul fonyl)-propionic acid ethyl

cster (3.1 g, 10 nmmol ) and 4-phenyl bcnzyl chloride (20.2 g, 10 mmol), 4.2 g
of the product was isolated as yellowoil. Yield (88%; Ms: 477 (MtH)'. 10
3- Bi phenyl - 4-yl - 2- (4- But y- 2- ynyl oxy- phenyl sul fonyl ) - 2- et hyl - propi oni ¢ acid
was prepared starting from 3-Bi phenyl -4-yl -2-(4-Buty-2-ynyl oxy- phenyl

sul fonyl)-2-ntthyl -propionic acid ethyl ester (4.0 g) 8.4 mol) dissol ved
imMOH (100 m) and 10 N NaCH (20 m ). The resulting reaction m xture was
wor ked up as 15 outlined in Exanple 1 (Step 5). Yield 3.2 g (85%; Ms: 449
(MtH)'. Starting from

3- Bi phenyl -4-yl - 2- (4- Buty- 2- ynyl oxy- phenyl sul f onyl ) - 2net hyl - propi oni¢c acid
(3.0 g, 6.7 mol) and followi ng the procedure as outlined in Exanple 1
(Step 6) 2.8 g of 3- biphenyl-4-yl-2-(4-Buty-2-ynyl oxy-phenyl sul fonyl) 20
N- hydr oxy- 2- et hyl - propi onam de was isolated as a colorless solid. M. 92-4



Yield 90% Ms: 464 (M+H) +. Exanple 3

2- (4- Buty- 2-ynyl oxy- phenyl sul f onyl ) - N- hydr oxy- 2- nmet hyl - 3-pyridin 25
3-yl propi onam de 2 4 JUL ?.Em
2- (4- Buty- 2-ynyl oxy- phenyl sul fonyl ) - 2- net hyl - 3- pyri di n- 3-yI onl c aci d
et hyl esterwékﬂgl“ﬂﬂ{par ed follow ng the procedure of Exanpl gc% 9) .
Starting from 2-(4-buty-2-ynyl oxy-phenyl sul fonyl)-propionic acid et hyI
ester (7.0 g, 22.5 30 mmol ) and 3-picolyl chloride hydrochloride (4.5
27.4 mol) , 9.0 g of the product was isoRdted as yellow oil. Yield (9 /();
V5. 402 (MHH) ' . 2 ~ JUL 2093 WO 00144A3 -39 pcTnrsooi oao~s

2- (4- But y- 2- yngt¢rere3phenyl sul f onyl ) - 2- net hyl - 3- pyri din-3-yl propionic acid
was prepared starting from

2- (4-Buty-2-yn¥§ henyl sul fon¥I§ met h mn 3-yl propionic acid
ethyl ester (8.0 I ve |n and 5 10 N NaCH
(20 m). The resultlng actlon m Xt ure was wor ed up as outllned in
Exanple 1 (Step 5). Y|eld51g2(69% VE: 374 . Starting from

2- (4- Buty- 2-ynyl oxy- phenyl sul f onyl ) - 2- et hyl - 3- pyrl d| n-3-yl propionic acid
(6.0 g, 16 mmol) and follow ng the procedure as outlined in Exanple 10 1
(Step 6) 4.8 g of

2- (4-Buty- 2-ynyﬁ®§‘?@€ﬁﬁ'&@'ﬂﬁm ) - N- hydr oxy- 2- mgt hyl - 3pyri di n- 3-yl propi on
am de was isolated as a golorless solid. The hydrgchl oride salt was
prepared as outlined in e'xarrple 1. M. 154-56 C Yield 89% Ms: 389 (MrH)'
Exanple 4 15 2-(4-Buty-2 ynyI oxy- phenyl sul fanyl) - N- hydr oxy- pr opi onan de

2- (4-Buty-2-ynyl oxy- phenyl sul fanyl ) - propi oni g CI d was prepared starting

from 2-(4-Buty-2-ynyloxy- phen | sul fanyl) - era aC|d et hyI ae§ter (5.56
g, 20 mmol) di @\ Ozn1)__a,nd1 %

reacti on m xt uReY 20 ¥as wor ked up-Ras outllne |n Exarrple 1 (St ~sMi el d
4.8 g (96%; M |{249 (MH'. Stgfjting from ™

2- (4- Buty-2-ynyl pxy- pheny!| sul fan I - propi oni ¢ aci‘d (6.0 g, 24 rh*r(il) and
foll owi ng the pro'cedure as outllned in Exanple 1 (Step 6) 500 ng of 2 25
(4-Buty-2-ynyl oxy-phenyl sul fanyl ) - N- hydr oxy- propi ongm de was |sof ated as a
colorless solid.. Mp. 102-4 C, Yield 8% Ms: 266 (MtH) +. WO 00444713 -40
Example 5 2 ~ JUt- 2C03 PCTI 1 JS00102078

2- (4-But - 2-ynyl oxy- benzenel sul f onyl )z oct anoi ¢ aci d hydr oxam de
2- (4- Hydr oxy- phgnyl sulfanzyl) oct anoije acidsod hyh Was prepafed 5
according to t general—netho %&I I Red—n éﬁt ep 1
Starting from 4 Rso

p—

XH Z‘
xH —
R R

1" 12

Compounds of the invention wherein X is N, O, S, SO or SO,, can be

5 synthesized according to Scheme 4 and Scheme 5. Alkylation of the para-
disubstituted aryl 14, or its protectcd equivalent, with acetylene 2 in the presence of a
base such as potassium carbonate in a polar aprotic solvent such as acetone or DMF at

a temperature of between 20°C and 120°C provides the mono-propargylic ether 15.



mer capt o phenol ( 12.6 g 100 mmol ) and 2-brono ethyl octonoate (25.2 g 100
nmml ) ., 25 gns of 2-(4-hydroxy-phenyl sul fanyl)-octanoic acid ethyl ester’
was isolated as colorless liquid. Yield 84% Ms: 297 (M-H) 24 1L 2003
2-.(4-But - 2-ynyl oxy- phenyl sul fanyl )-octanoic acid ethyl ester was pgpar ed
accor di ng tgobhgmeeneral method as outlined in Exanple 1 (SCEYSHOIT: arting
from 2(4-hydroxy-phenyl sul fanyl)-octanoic acid ethyl ester 13.6g) 46 mol
and 1-bronmo 2-butyne ( 6.23g, 47mmol). Yield 13.78g (86%; anber oil; Ms:
349.0 (M+H) + 15 2-(4-But - 2-ynyl oxy-phenylLzs3l f anyl ) - oct anoi ¢ aci d was
prepared according to the general nethod as outlined in Exanple 1 (Step S).
Starting fromg2-(4- . VicRbEiy Bt draeing setedyCbearequiredtith avoidst er
4.779, 13.7 nﬁ%\o%esﬁﬂe&%é %?Mtggdﬁcms isﬁ(c)_l at e(f.-g}Yiﬁesl_d 96% I\O/E: d?%é' 0
(M-H) + 20 2- ( 4mBesiraBleyside! reagriobemrekinersadertheyie)d ofcthe frictom dihg nggd3nd @OIEr was
prepared according to the general Iv‘uro oldtil i aed: i Rk Ik Einl HeSireP 3) -
Starting fromo RRtelRe éwﬂﬁbm%ﬁcﬁ“ﬁ I sﬁﬁ?bgnfél -og@t tzgn{glioc acid et hyl
ester(7.26 g, AP ok @18780@%@hdpwﬁﬁlmprommctcmej at ed substigitad pHiglactons| | ow
oil; M 381.2 25 2-(4-But-2-ynyl oxy-benzenel sul f.onyl) - l.cyaci d
was prepared sdesivativeg(wheesin @ﬁ(mbmqqngWQ%syg,Qlﬂgﬁ? & m%r%%%ﬂg?él?@g}rl\ Ye
acid ethyl ester, (6. of la HHEP bulch Hs oMb thvntdhtilis e pelaosolehO@r sbl¥ent )
and 10 N NaCH '(nltB((‘ FII‘*%‘.%”‘%I?E % esu%tclhngsp;éeacti on m xture was gor({}gd up as
outlined i n Exaihe, sudiStepTHy orYDME afforsgthesgahoxylip) asid d8s CQI¥F™SHB: ©!352. 9
(MtH) + 30 Starting from2-(4-but-2- i fENY dccoapivhed &iaaci d
(2.21 g, 6 mofarbexycAgd) “WgH‘FﬁS"%?P’éhg‘ﬁéPgﬁfé’g‘g’@ﬁ ined’in Ex_afr)rpl e 1 (Step
6) 270 N of 2P 4ftdckidated bsidr derivitive sRB0S anceidehoideoz el anhydride

4- but - 2-ynyl oXy- b | sul fonyl ) - ' id h i i sl at ed
e o anber 1gunfoliivedyaeagionsrndermng- 1 SReREoI S e SR ot 1., °
0.826 (m 3H), t%g,?‘erg %ﬁ)gs@fgr,;n g(zlgég.el 3thd all (8Rv4H subksqRn2 Sclidres, BeGlfgd, J
. M ;5. s,

=4 H, 1 4 78 6. 56 , IH), 7.1 (d) 2 7.9
2H). 5 Exg)rrial e cfn Be ¢diBert mzhymqum?ew}ﬁowp%ﬁ\ymﬁ?e&éwnﬁw oy fprmécior (n

hyd i de 2-(4-.But - 2- I - - I Gn-gill d
atcording Lo 101 PRANGERER Sooik R bR AR s R IRl B O sy

Starting from 2y t¢drBpdr peroxiyd. oxy- phenyl sul fanyl ) - oct anoi ¢ acid ethyl ester

4,779, 13.7 | 4.16 f duct | | at &dar: )i 0 .
(IVIH—I)g+ St arlﬁm IZI‘ OE%P%HS _agg gﬁ? P%‘?%?ls‘%%grﬁgﬁ tg‘g Ib{‘hgirll{/é? qug@?ﬁa%ﬂc\){?{:n pggliaddi)s

(4.12g, 12.9 1§ mé&?@%@r%ﬂ Q\Bﬁt{iﬂe& h mmaiﬂl ll@:tmsta'atlsemmha\iermm pmiteddem e 1
Step 6), 2.23 ?(4 but * 2- - ; - oct anoi i d.

hyir oxan de vadhs Schenedonsisaiinie $raois 48, i W Ry i DGOSR fesitle o
(MrH) "5 H NWR (BOb%xl\ﬁIﬁg ’ggi%?feg@é g%ugéﬁéﬁﬁ)t&%n?dﬂ)thc Jesié n{didty Ghdn) phavides (m

2H), 1.71 . 2H), 4.78 (d, 2 6. 95 (.d, ,
7!_%6 (d, 2|(_|)IT) g?&ﬁ)x@ﬁc aditt)16 viiicl gan( be cﬁ&qubtm@%qus hylzproxamw a&id: 171

S)-2-[(R)-(4--(2-But I h I fi 1 qVaYe s ), dehelXZRQI € 8
25 () 21 (8 - Sl SRS SR T iblebet PR GPED, Mo . ©
2- (4- But - 2- ynyl gmé,am@bylpis&éd‘tﬁﬁh‘}Id_)'omtlﬁnbbrpmmhb,ck;ihgschﬂmﬁamthéo-(lﬂﬁ@%c?f in
Exanple 6) (1.78 ¢, 5 nmmol) was di ssol Vﬁi(rjmelorr] prl’(gﬁo}]aﬂoxlwhﬁcﬁ(%aﬁ”b): mtggggth

(30% 10 the protecting group gives thiol, an
propargyl derivative 2 to provide 18. Mono-protected compound 19 can also be
ives 20, which can

reacted with b-propiolactone to provide 22. Esterification of 22 g
25  then be converted into compounds 17 of the invention. Alternatively, 22 can be

deprotected followed by alkylation to give 16 or 18.



m ) was added. The reaction m xture was stirred at roomtenperature for 96
hours 30 and quenched with ice cold solution of NaHSO, solution. The .
reaction m xture was concentrated under reduced pressure and.the residue
was extracted with chloroform Exam nation of the reaction n?%tjwee@homed
the fornmati 8 &¥44f130 di astereo i soners . and they were sepaP@l/H800go7s
silica-gel colum chromatography by eluting it with 50% et hyl acetate;
hexane. 411g of (S)-2-((R)-4-but-2-ynyloxy-phenyl sul finyl)-octanoic WO
00/ A4713 -42 5 2 ~ JUL 2()103 PCT/ USO0/ 02268 aci d hydroxam de was i sol at ed
as a white solid, np 132.3 C, Yield 24% Ms: 352.0 (MtH) ;" H NWVR (300 MHz,
DMSO-d~: 8 0.8%4hémg4:3H), 1.19 (m 9H), 1.76 (m 1H), 1.84(t, 3H),
3.11-3.17 (dd) 2H)) 3.33 (t, 3H)) 4.81 &dR 2H) 7.15 (d) J:2.8,R , 7.36
=R,

(d, J=2.3, 2H), 9.00 (s) 1H), 10.56 (s, =J,artipg from
2- (4-but - 2-ynyl ogg,y-phe'g2 ranyl)-octaroic acid h oxam de i)il .?8g, 5.0

mmol ) and fol | owdng t herRpracedure as o j ned in Exanplg 7) Lg of
(S)-2-1(S)-4-buy -ynyl = ul fi -oct anoi cfaci d hydry¢am de was
isolated as a e sol i d¥° 112.2 C el d 12% - 352.0 Mtﬁg.;'dpl NVR
(300 MHz) 10 DVB&Md6): 8 0.804 (m 3H)) 4 01 (m 9H)) 1.59(m 1H))X1.84 (t,
3H)) 3.33 (s, 3Hy4 4.84 (d, 2H) 7.16 (d, J=2.5, 2H), 7.61 (d) J-2.9, 2H))
9.21 (s, 1 H, 10.82 (s, 1 H. Exanple 9
3- (4- But - Z- ynyl oxy- phenoxy) - N- hydr oxgegy; ppi onam de 15 Step 1:

4- But - 2- ynyl oxy- phenol To a sol utTon of }.13g (0.038 nol) ™S dr oqui none
in 80 nL of acetone was added 5.19g (0.3%¥5 nol) of potassium caybonate and
5.09 (0.038 nol) of 1-bronp-2 butyne. The resulting m xture was heated at
55-60 C for 8h and then stirred 20 OVig i ght at room t enper at —The
reaction nmixture was then poured onto yceamd extracted with er. The
conbi ned organi cs were washed with 1NJodi um hydroxi de sol uti gq. The

conbi ned aqueous |ayers were acidifi th 1 N HO solution d extracted
wi t h di chl orormet hane. The di chl or orret Ngne | ayers WWere washed Wi th wat er and
brine, dried over Na2sS04, filtered thrdughcdhigpesol and conce QHh

vacuo 25 to provide 2.0g of the phenol as a brown oil. Step 2: o

3- (4-But - 2- ynyl oxy- phenoxy) - pr opi oni ¢ atd To a C sol ution of 44. 015¢g
(8.6U mmol ) of potassiumt-butoxide suspended in | of dry THF was added
a solution of 1.40g (8.60 mmol) of 4-but-2-ynyl oxy phenol , dissolved in

30 nL of THF/ DVF (®l) . %’&FRreacti was stirred at roomt erature for 10
m nutes and then pecoa€d 13°0 C | owed by the additio 0.66 nL (9.46
mmol ) of neat -p @‘ otactome™ Th sulting mxture was sgifred 2 4 JUL
2003 WD 00144713 -¥3 PCT/ US0010207 _ONEL ni ght at roomtenp ‘r;{&%& and t hen
concentrated in vdtlo. The residue Was“d™ited with et hyl aceta € >and
extracted with sat¥rated sodi um bi &rbonate sol ution. The &l kaline aqueous
extracts were acidified to pH2 wittfconcentrated HCl solution and the
precipitated solid|lwas collected bXR,Li | tration) Washexc‘i_I with water and dried

in K
R —n 1618
[ O' A</"COORz As/\CC.)ORao
22 - 23
5 Synthesis of compounds of the invention wherein X is N, O, §, SO or SO,,

and the linker between the proximal heteroatom and the hydroxamic acid is a one or
three carbon chain can be synthesized according to Scheme 5. Compound 19, where
XR,, is hydroxy or protected hydroxy, thiol or amine, can react with ester 24 or

lactone 24a, in which R, is hydrogen or a suitable carboxylic acid protecting group,



5 vacuo to provide 0.089g of the carboxylic acid as a black solid; mp.
88-92 C. Electrospray Mass Spec: 232.9 (MH' Step 3:

3- (4- But - 2- ynyl oxy- phenoxy) - N- hydr oxy- propi onam de To a 0 Z& spjLupigpn of
0.089g (0.379 mml) of 3-(4-but-2-ynyl oxy-phenoxy) 10 propignj id.,

di ssol ved iﬁvqo‘?ﬁ_‘"gﬁ di chl or onet hane and 0.059 ni of DM wag%ﬁ‘g@&%%?g m_
(0.758 mmol ) of a 2M solution of oxalyl chloride. The reaction was warned
to roomtenperature and stirred for 2h and then recooled to 0 C. A m xture
of 0.139 nL (2.27 mml) of a 50% hydroxyl#&fi ne solution, 0.73 nL of THF
and 0.21 nL of triethylam ne were then added to the reaction. The reaction
was stirred at with amappropriapdy substiwteddeavimpgranplsuchas helopers hesytates cheisylate ac uo.

The residue was_.extracted. w di_chl or hane. and, the conbi organj cs
vere washed wi tﬁﬂﬁ%ﬁt 8Pr O‘QR?V\%é' {bﬂn&asggg 89@%%%{%0132%0%0”?8”%??&@ 8&’3 rldes
Na~SO,, filter exb, dhithGrdyomit bedlRglaied withCpropargyles depivaGhec2 Yegivé hidiplet@er Wi t h
et hyl acetatel hexanes to give the hydroxamc acid as a white solid; HIE.

116-118 C. El ec¥r S5i5F &) MBS copritedinty e qoppsronging chydrqpamio acid 28 throug

4- (4- But - 2- gnyl s o . \ - :

4- (4- Benzyl gxy-égﬁiﬁggg??gﬁe;ﬁ ('I:B{ g?%dfaéﬁ%y}i& 2??2}3’ 3?5@?’0&%36 sh zgr}:{)ﬂ ggi {':)Orlllog d 1.2g
(0.030 nul) of tBOcenyersionnintey thei hydraxamie @cidi asodeseriedeineS chmmeadiddteratively,

(0.030 nol) of 4-(ben Q nol reacti.on S irred.at ro
tenperature f or®® 0%%&@?@‘%??6&%0&%{;@ %cﬁgmﬁ‘édﬁni b&aﬂ\égﬁatgc_f égegcﬂ( &1%{%8%“) of
et hyl 3-bronmoburyhabge 2300 rgeaiRY iang tikix 28! Subgisudneabiedhd @arbed lalphaoisehai ght
and then filtered. The filtrate was washed with 0. 5N sodi um hydr oxi de

h
sol ution) 3% 3cdYSE¥ams Ahgush fantedispmthe fehemg £ clasiyy.ypinke apfiendsd Hinagh
Na2S04, filqper ey bfconfisod ' :
bi s- et her alg) aq%ﬁﬁit%ehaggl?i d. LrEeﬁglgggr gg%r ay ﬁ/gi% g;zg\gﬂgﬁz}@%m%él&%gmﬁ JUL
70a3 WO 00/ 44713 -44 Step 2. 4-(4-Hydroxy-phenoxy)-butyric acid ethyl ester
PCT1US00/ 02078 To a solution of 3.58g (0.011 nol) of
4- (4- Benzyl oxy- phenoxy)-butyric acid ethyl ester in 200 nL of ethanol was
added 0.81 g of 5% pal |l adi um on carbon and the 5 resulting m xture was
shaken under 35psi of hydrogen for 4h. The resulting m xture was filtered
t hrough Magnesol and concentrated in vacuo to provide 1.97g of the phenol
as a grey solid. Electrospray Mass Spec: 225 (MtH)' Step 3:
4- (4- But - 2-ynyl oxy- phenoxy) -butyric acid ethyl ester 10 To a sol ution of
524 mg (2 mmol ) of triphenyl phosphi ne dissolved in 20 nL of benzene and 50
m. of THF was added 0.175 nL (2.3 mml) of 2-butyn-1-ol. After five mnutes
0.39g (21.28 mmol ) of the 4-(4-hydroxy-phenoxy)-butyric acid ethyl ester,
di ssolved in 10 nL of THF, was added to the reaction followed by 0.369 nL
(2.34 mmol ) of diethyl azodicarboxylate. The resulting reaction m xture was
15 stirred for 18h at roomtenperature and then concentrated in vacuo. The
resi due was chromat ographed on silica gel eluting with ethyl
acet at e/ hexanes ( 1:10) to provide 0.28g (58% of the desired
4- (4-But - 2- ynyl oxy- phenoxy) -butyric acid ethyl ester as a clear liquid. E
Mass Spec: 276.9 M+ 20 Step 4: 4-(4-But-2-ynyl oxy-phenoxy)-butyric acid To
a solution of 0.37g (1.34 mmol) of 4-(4-But-2-ynyl oxy-phenoxy)-butyric acid
ethyl ester in 6 nL of THF/ nmethanol (5:1) was added 1.6 nL of 1N sodium



hydr oxi de solution and the resulting m xture was stirred for 1.5h at 70C.
The reaction m xture was then concentrated in vacuo, triturated wth ether)
filtered and 25 dried in vacuo to provide 0.36g of the carboxyl gylezgglt as
a white solid. Electrospray Mass Spec: 247 (MH)' Step 5:

4- (4- But - 2- yWQI®4471bhenoxy) - N- hydr oxy- but yram de Accor di ng F&TURYHI%tedur e
of Exanple 9 (Step 3) 0.36g (1.33 mmol) of 4-(4 30

But - 2- ynyl oxy- phenoxy) -butyric acid provided 0.237g (68%) of the

hydroxam c acid as a white solid; mp. 1232825C. El ectrospray Mass Spec:
263.9 (MH' WD 001 44713 -45 Exanple 11 2 4 JUL 2t3 PCT/ US00102078

2- (4- But - 2- yny| ¥b¢mplenoxy) - N- hydr oxy- acet ami de 5

(4-But - 2-ynyl oxy- phenoxy)-acgtic acid ethyl ester To a suspension of 60U ny
(0.015 nmol) of 6Q%,so0di unu%t[ri de in 10QRgl of toluene was adged 3.0g
(0.015 nol) of 4-X( bcnzyl ox pf?@FPol and jhe reacti Q0 Nas stirged at room
tenperature for m nut es #ol | oned byftije addi tiofGfel. 61 (0.015 nol)
of ethyl chloro ate. Thgfesulting MXtgre was heated to Mefl@x
overnight and 10 Arhen filteged. The Filtygle was washed with ggdi um
hydr oxi de sol utiqpn, 3% sodi ug car bonat e J,uFf”on) wat er and brYi‘ne) dried
over Na2S04) filtered and gntrated imsvacuo to provide 2.629 of the

bi s-ether as a white solid¢ ®. 65-67C To a solution of 2,58g](8.74 mol)
of the above nentioned prodyct in 200 15 nlL of ethanol 2adde¢d 0. 81g of
5% pal | adi um on carbon andpid@) resul ting m xture was shak ungler 35psi of
hydr ogen for 4h. The resulting m xture was filtered throu Magnesol and
concentrated in vacuo to provide 1.7g of the phenol as a dhey $olid. Mp.
100-105 C. According to the procedure of Exanple 10 (Step 3), Y.65g (8.4l
mmol ) of the 20 phenol and 0.63 niL RB- butyn-1-of provided 1. (60% of
the butynyl ether as a yellow oil. =FoBpray Mass Spec: 248 '
(4-But - 2-ynyl oxy- phenoxy) -acetic acid According to the proceddre of Exanple
10 (Step 4), 1.0g (4.00 nmol) of (4 but - 2- yny] oxy- phenoxy etic acid
ethyl ester provided 0.47g of the caldoxylic acid as a white ig; mp.
114-116C. El ectrospray Mass Spec: 2| Mo H@L

2- (4- But - 2- ynyl oxy- phenoxy) - N- hydr oxy-\atet am de According to t erB%edure
of Exanple 9 (Step 3), 0.40g ( 1.82 mmgpl) of (430 o7

But - 2- ynyl oxy- phenoxy) -acetic acid provided 0.20g of the hydroxam c acid as
a white solid; mp. 130-132C. Electrospray Mass Spec: 235 & (MrHF ., Ry

ORy R(1)1

n
Base 24a
(for A= 8)

Ro

R@—E—&

15

Compounds of the invention wherein A is a methylene or substituted

methylene group, and X is oxygen, can be obtained according to Scheme 6. Esters or

5 carboxylic acids 29, commercially available or known in the literature, can be

converted into the corresponding phenols, 30. Alkylation of the phenol with acetylene

2 gives the propargylic ethers, 31, which can be converted into the corresponding
carboxylic acids and thence the hydroxamic acids, 33, as described in Scheme 4. '

Substituents on the carbon alpha to the hydroxamic, though omitted from the Scheme



WD 001 44713 -46 Exanple 12 2 ~ JUL 2003 PCT/ US00/ 02078

4- (4- But - 2- ynyl oxy- phenyl ) - N- hydr oxy- but yram de

4- (4-But - 2-ynyl oxy-phenyl )-butyric acid 5 To a sol ution of :IZ’OO’&L(WS

mol ) of 4-(4-nethoxyphenyl)butyric acid in 100 nL of dichl oronet hane at 0C

was added 15WQ8MM735 5 nmol) of boron tribronmi de and the r FESYBKRER t hen

allowed to warmto roomtenperature and stirred for 2h. The reaction

m xture was then poured into 20U nL of saturated sodi um bi carbonate

solution and the organic |ayer was separat-@% The aqueous | ayer was 10

acidified with concentrated HO solution and then extracted with

di chl or onet hanefor Elasity; oryi ieeporigd throegh\dapeotdnitiad aod guervhin@4)f chbmpowrds@9and

concentrated in vgcuq to provide.O. 69‘%2 of inpure

4- (4- hydr oxyphetfylt) V}?ljg’f%"éia&d%ma %l ution of 0.69g of

4- (4- hydr oxyphenyl )butyric acid in 10 nL of DMF was added 0.956g of sodi um

bi carbonate foll owed by 0.36 nmL of iodonethane and 15 the resulting m xture

was stirred at r%fB?ﬁ“l%nperature for 5h. The reaction was then diluted with

water, extracted with ether, dried over MgSO,, filtered and concentrated in

vacuo to providgd. 5539 of nmethyl 4- (dbhydr oxyphenyl) but ccording to

t he procedure o :@- e 10 »x3)) 0 30§ 2. 851 —+rm® )3 ¢f

4- (4- hydr oxypheny! sy abrg,and U. 256 niSoNt-P-Bebyn-Lfaf pllovi

of the butynyl ether-nEthyl ester after chroffat ographfyfen iliga d

eluting with ethyl ac# ate/hexanes (1:10). %0 a sol utflon of 0.1949 (1.195
I

nmmol ) of the butynyl ether-nethyl ester in 12 nlL of F/ met hangl ( 1:1 )
was added 6.0 nL of 1 N sodium hydroxide solution and the resulyting m xture
was stirred at roomtenperature for 6h. The reaction m xture 25 was then
acidified with 5% HO solutiongr,extracted with ethyl aceta dried over
MySO, and concentrated in vacBolt or i i
a tan solid. Electrospray Mass Hpe®™%3
4- (4- But - 2-ynyl oxy- phenyl ) - N- hydr oxy- bt‘yranude 30 To a sol gtion of"0.189g
(0.815 nmol ) 4-(4-but-Z-ynyl oxy-bhgpyl )-butyric acid in 4.3 L £f DVF was
added 0.132g (0.978 mmol ) of 1-hydroxy benzotri azol e 2 4 JUL 2003 WO
00/ 44713 -47 PCT/ US00/ 02078 fol | owed by 0.208g (1.083 mmol) of

1-[ 3- (di met hyl am no) | ]2 il de.h ochl pr,i d the
resulting mxture wa(g({ngﬁ{'rnlrjségf gﬁénr{%’gﬁn@%&g%é#a %‘rés %/orf’l %f%%ﬁggﬂr %‘{%c?qton
m xt ure was t hchydeapdadar® a?adlable sairtiiffomqufloarsbdiyciicthiyll 3HrassRoww in$ chemeand

t he reaction stirred overni.ght . al omtenperature. 5 The reacti gn was
then dil uted ﬁWI%P@Pnﬁféﬁ%Q\‘&a}é’p%ﬂe ¥ﬁeaét1ﬁ§wn§cﬁérerap@.lacm@ or an acrylate

ester, or ester deriavtive 24, and subsequent oxidation of the resulting thioether

10  provides sulfone-acid 35. Displacement of the 4-fluoro substituent of 35, or its
corresponding ester, with propargyl derivative 36, whercin X is N, O or S, then
provides sulfone 16. Compound 16 can be converted into the compounds of the
invention according to Scheme 4. Fluoroaryl 35 can also react with a masked
hydroxyl, thiol or amino group (HXR,,, wherein R, is a suitable protecting group) in

15  the presence of a base such as sodium hydride in a polar aprotic solvent such as DMF
to provide 36. Deprotection of 36 followed by alkylation with acetylenic derivative 2
then gives 16.



conbi ned organics were washed with water and saturated sodi um bi carbonat e,
dried over Na~SO,, filtered and concentrated in vacuo to provide 0.1569g. of
the hydroxam ¢ acid as a tan solid. Electrospray Mass Spec: Zﬁg c&(!fSNH_D 10
Exanpl e 13 247 JuL
2- (4- But - 2- WyMLKI3 phenyl sul f anyl ) - 6- [ 2- (1, 3- di oxo- 1, 3- di hyRfrY¥L892 %01 - 2-y
| ) acetyl am no] - hexanoi ¢ aci d hydroxyam de Step A Coupling of
2- br ono- 6- pht hal oyl caproic acid to hydroxylam ne resin. 15
4- O Met hyl hydr oxyl am ne- phenoxynet hyl - cop@0y(styrene-1 % di vi nyl
benzene)-resin' (20 g, 1.1 neq/g) was placed in a peptide synthesis vessel
(Chengl ass | ncschané 7Nunber CG 1866) and suspended in DVF (60 nl).
2- Brono- N-pht hal oyl caproic acid (15 g, 2.0 eq.) 1-hydroxybenzotriazole
hydrate (HOBt) 18 g, 6.0 eq.) and 1, 3-dii sopropyl -carbodi| 3(DIC, 14 ni,
4.0 eq.) were adged. The reaction wa§ 20 sha orbit );?Ekﬂﬁ at
room t enper at ure for 29826 hours. e react® ,\gs il teredfand washed
with DMF (3 x 5 ). Asampt® of r was tersved—and su
Kai ser test. If e tegt showed the @r &3gRge of free anine
bl ue) the coupli iyl des dohfl above q G %Oed ot herw sea
washed with DCM (s3 X 5 2wL5, Ve OH (2 and DCM (2 x OO2R§A 25
wash consisted of addition of the solvent and agitation either By ni trogen
bubbl i ng or shaki ng on2tdyeanbi t al shaker for 1-5 m nutes, thdh filtration
under vacuunm). The resin was dried in yaceso at room genp_erat e. Step B:
D spl acenent of brom de with 4- hyg ?g‘ky enzenet hi ol .
2- br ono- 6- pht hal oyl hexanoi ¢ aci d hydr gxyan de resin p?’ép%r ed In Step A (20
g, 1.1 meg/g) was suspended in THF (50 nmi). 4-Hydroxybenzenethiol ( 12 g,
5.0 eq.), sodiumiodide (13 g, 5,0 eq.y.and XH
1, 8- di azabi cycl o(5. 4. 0] undec- 7-ene (DAU" WO 00l 44713 -48 2 JUuL 2003 ,
PCT/ US00/ 02078 8.9 nlL) 3.0 eq.) were Hed. The Perete¢lon wasksWaken at room
tenperature for 12 16 hours. The rea # g xture was filtere Ryashed
with DVF (2 x 20 nl)) DVF:water 9:1 6Bx»20 Ml)) DVF (20 ml)%® ColaX 20
m.), and DCM (2 x 20 nlL). The resin wa iy PB2RPn vacuo at room enperat ur e.
5 Step C. Alkylation with 2-brom)butyne_16 e 37
2- (4- hydr oxy- phenyl sul f anyl ) - 6- pht hal oyl hexanoi c acid hydroxyam de resin
prepared in Step B (20 g) 1.1 neq/g) was suspended in THF (50 nlL) and
cooled to 0C. 2- Bro but .
3.0 eq.) were 10 addé ’a‘Pa ﬁﬁlerhnﬁl??é“ﬂlﬁ%gne% lg?ﬂ% %rg%”lh regr‘r’%%@g%%%g&g fr%n'g
overni ght . Theﬂfee@ptdpelmtmomwrexammvmalbleemd aayiccongmhad 334 ThusDitfe {r2orxo20

mL MeOH x 20 nmL and eresm dri.ed .in, vacuo at
r OZ)Z]’I t crrpeﬁ?zat uF@“P%{n)QESE?a“F?éHﬁQélFO é*‘%ﬂﬁ‘t'ﬁ%ﬂow actng, f & & Stituted d%nvatlve, or

2- (4-but - 2- ynowa&gﬁ&yésfev kg ﬁ:@yﬂd}:ﬁﬁ REfubAOPN thE ANRNRb Mbde@@mymm oe
resin prepared in , 1.1 nmeg/g) was suspended in THF (150 ni)

and et hanol (188 mgltn@mamgwqmu gives(Ho GRMpanad 3<§d‘él’éoP130Th% alkylagadi \}mh 95 ur e
Foaction wast OF2hidk 28 o AARNR el IALTRE DT Lif GicrPto ehfe g elmltiding T

MeOH (2 x 50 nhailine, analogous to compound 26 of Scheme 5.




20 and DCM (2 x 50 mL). The resin was dried in vacuo at roomtenperature.
Step E: Acylation of the primary am ne
6- Am no- 2- (4- but - 2- ynoxy- phenyl sul f anyl ) - hexanoi ¢ acid hquyg‘_mm resin
prepared in Step D (0.33 g, 1.1 neq/g) was suspended in 60 nl). N25
Pht hal oyl gW@PM4731.5 g, 4.0 eq.) 1-hydroxybenzotriazol e hYdFEE®/REER! )
1.43 g, 6.0 eq.) and 1, 3-diisopropyl-carbodiimde (DC) 0.18 nm., 4.0 eq.)
wer e added. The reaction was shaken on an orbital shaker at room
tenperature for 2 - 16 hours. The reactiofBlwas filtered and washed with DW
(3 x 5n). Asanple of resin was renoved and subjected to the Kaiser test.
If the test shawhdmelde presence of free . 3U amne (resin turned blue) the
coupling descri bed above was repeated, otherw se the WO 00/ 44713 -49 2 4
JUL 2(!03 PCTNS00/ 02078 resi s washed with DCM (3 x 5 mlL), ETH (2 x 5
n), and DCM (2 a, nL). ThELesin wash@ried in VF?,W']% at room Cdkpes-atiure.
i anyl) - 6-[2-(1,

1
Step F: O eavage f 2-(4- y! 0 henyl sul'} -di oxo-1, 35
di hydr o-i soi ndol yl ) -acetyl ao,RQ] - noi ¢ acl d hydroxyam d omthe
resin The ” _ijz 2) %—E-R

2- (4- but - 2- ynyl 0xAH phenyl seisé anyl ) - 6- ["2&(’1*;:3}2;2140oxgg 0 32 di Flydr 0-A_sqindol - 2-y
| ) -acet yl am no] -haxanog)é:)xga(agn%%droxyamp,dc resin prepared in Step ECP#! 33g,
1.1 nmeg/g) was suspended I n (1.0 nL) and TFA (1.0 nL) was adwted. The
reacti on was shaken for 1 hour at roomtenperature. The reaction was
filtered 10 and th re;\%@ashed with DCM (2 x 1 nmL). The filtrate and the

washi ng were conbi hed oncentrat®§d,to dryness on a SavantSpeedVac
Pl us. Methanol (1 ) na‘a%l?ed and AQje m xture concentrat The crude
product was purifipkd by pgverse phage YHPLC under the follo condi tions:

15 Col um: ODS- AM miparticle size (YMC, |nc. '?r@fngton)
North Carolina) Solvent ®&Padi ent Ti mBMf%Rsoacetonitrile 0. ‘éé\!c 6 nmin. 5
95 20 Flow Rate: 22.5 nL/m n. Exanple 13 n

2- (4- But - 2- ynyl oxy- phenyl sul fanyl )-6-[ # (1, 3-di oxo- 1, 3-di hydr 0i?¢0i ndol - 2-yl
) - acet yl am no] - hexanoi ¢ aci d hydroxyam de 25 had HPLC retention tine' 4.5
mn. and M5 510 (M+H). The foll ow ng hydroxam c aci ds conpounds arc

synt hesi zed following the steps in Exanple 13, and using quinaldic acid,

2- bi benzyl carboxylic, acid) , 3, 4di ¢chl oropheny] acetic acid, .3-qui nolipne,
carboxylic acid, 4- P?th?f'é‘#y?f)‘gﬁf‘yrep‘t°f§&’ﬁ?}),él _n’xa&Plt_Eah@rfg@ SRR It it o
Bi phenyl aceti qydafox{. grénp TR W6 A Svxides 412Gk GhoWh in Scheme 9. These

met hyl pyrrol e-2-carboxylic_acid, thianaphthal ene-3-acetic acid, or

i ndol e- 3- acet | &pexifies are ayailpblrhraugh shepxidarioniotihe conepodinsaenbrnosers or
HPLCVS3Exanpl e ESt AnCRE M & L ;
M n. 14001 nol | ng@gﬁ% D, 85?@%@&%‘“ 1 &t G Rh an aldehyde or ketone. Reaction
[ 5- (4- but - 2- ynydf ite. poXBle xiththimhyihend! foa agiline 39 finy the prasernelod rasel previdesialpha-

-am del5N-[ 5- (4- But - 2- ynyl axy- pheny.l sul VI ): 5- 5. 452 dr oxycar banoyl s pent
yl ] - 2- phenet hyﬁ'—‘ﬁ@t’fé’aﬁ%ﬁ%f&%r 195-941??0)@%}1-0&?5@?' s%?%%%ﬂ 3(!1 s [pﬁqp(agg,y}l_ 5.1
S11di chl or gppheRyvainace kv ad."CdnrveRIoaNTi the @b 44 @0 the analogous hydroxamic

am del7Qui nol i ne- 3-carboxylic acid

[ 5- (4- but - 2- ynyAcidpasdesasied iphehemest then RiAvides 4F, GeBRgunds A3tRerein dy issulfur,
-am del82- (4-But; s d -5, i cidatyn I
aﬁ‘imn o)e- hexganoi t:Hl Egglb% EJAC}? i(;tgd %gﬁél%dég%%&ﬁgﬁgeg%gr b%‘% l'i'l:arg{?ﬁahg?ﬁaaﬁ/dn R YTy
[ 5- (4- but - 2- 5. 3F8togay peroyidohan rwoue brother suitable deagesic ithis peipt. Sémilarly, thiol,
-am de202- (4- But,- 2- I - l.sul f | ).56-6i -5.45 1 ne- h
aﬁg} ceaci dé\ dr gﬁa’eﬁ%yneﬁﬁg%agiecn |"|S°ﬁ‘é"'?i?‘¥5%‘8’oi‘<€:‘? c’gl\é{%%p’?&”ﬂ&}&%ﬁy&r@ﬂb e
[ 5- (4- but - 2r54. &bhipwoid 8% Yapiied e siahipanydd) thiougll dis @siesrsibie iy b -seitdblelleaving
-am de226- ( 2- Benzo[ b] t hi ophen- 3-yl - acetyl am no) - 2-5. 0497(4- but - 2- yny| oxy- ph
enyl sul f anyl ) - HEER¥RoTUshcschaide s xsulfrnale estebnistiewsd by fisplpcement Wity BEIAH |
acid [5-(4-but 'ﬁb%@ﬁt#i%i(ﬁé?ﬁ?éé&lﬁﬁ% fo' pRddide 9

pentylT-am de.

hydr oxycar banoyl -




Step A© Oxidation of sulfide to sul foxide. The

2- (4- but - 2- ynoxy- phenyl sul f anyl ) - 6- pht hal oyl hexanoi ¢ acid hydroxy am de
resin prepared in Exanple 13, Step C (6.7 g, 1.1 neq/q) vag 4;Sygp dinlU
DCM (200 nlL) and 70% tert-butyl hydroperoxi de (45 nlL) and benzenesulfonic
acid . (2 gWoRV#7Bdded. The reaction m xture was shaken onP&FHUSII20%8|
shaker at roomtenperature for 12 - 24 hours. The reaction was filtered and
washed wi sh DCM (2 x WO 00144713 -51 2 ~ JUL 2003 rcT/vsoo/ oao7s 50 nL),
DMF (2 x 50 nL)) MeOH (2 x 50 nL)) and DCM2-2 x 50 nlL). The resin was dried
in vacuo at roomtenperature. Step B: Renoval of the phthal oyl group 5

2- (4- But - 2- yno®ghagmerzenesul finyl ) - 6- pht hal oyl hexanoi ¢ aci d hydroxyam de
resin prepared in Step A was gleprotected to give

6- am no- 2- ( 4- but - 2- ynoxyb ngexe ulflnyl) anoi ¢ acid hydroxyagi de resin
according to thexpgpcedure |n anple 13 tep D. 10 Step C yl ation of
the primary am ng 6- Am no- 2-14-*%ut - 2- -benzenesBWﬁPﬁyl) noic acid
hydr oxyam de re (0. 33‘g‘"I‘I—nEq/g) Ped in step B wa wlated with
qui nal dic acid 2 g, 4.0 eq) accordinga He procedure in gyk%g%QB,

0

Step E to give géfnoline-2 carboxylic acid
[ 5- (4-but-2-ynyl exy- benzenesul finyl) - 5- hyd?oxycarbannyl pent yl 14315 am de
resin. Step D. Cl eavage of quinoline-2-carboxylic acid Ra 4

[ 5- (4- but - 2-ynyl oxy- benzene sulflg%yixﬁw ydr oxycar banoyl b ntyl]{am de from
the resin Quinoline-2-carboxylic &id 0

[ 5- (4-but - 2-ynyl oxy- benzenesul fi nyl)-5-hydroxy20 carbanoyl rRpenty ] -am de
resin prepared in Step C (0.33g, 1.1 neq/g) was cleaved accordlng to the
procedure in Exanple 13, Step F to glﬁgRExanple 23: qU|noI|neRcharboxyI|c
acid [5-(4-but-2-ynyl oxy-benzenesul fin S-Rydr oxy- car banoyl - p€n Thnlde
as a mxture of diastereoners which had HPLC retention tinme2 4 35/4 5 mn.
and M5 494 (MtH). 25 The following h oxami ¢ aci ds conpound
synt hesi zed followi ng the steps in Exaye eR23 ) armg—usTTg— N phtya

gl yci ne, 2-bi benzyl carboxylic acid, 3,4 Blasgphenyl aceti c aékgziﬂRw
3-qui noline carboxylic acid, 4-(2-thienyl)butyric acid,

xant hene- 9- car boxyli ¢ acid, di phenyl acefic acid) 1-isoquinolinegcarboxylic
acid, N30 nethyl pyrrol e-2-carboxylic acid, thianaphthal ene-3-acetic acid)
or indol e-3-acetic acid. 2 4 JUL 20(J3 WD 001 44713 -52 PCT/ 00/ 02078
HPLCVE' Exanpl eConpound naner et enti on R2

ti mer (MtH) #m n. 242- (4- But - 2- ynyl oxy- benzeneSLHflﬁifhﬁfﬁﬂEZ- 97/4&¥§§26(1 3-
di oxo-1, 3-di hydro-i soi ndol - 2-yl)-acet |am no -h?iin0|c acfd ¥

anide28N—[5-(4-But-2-ynyIoxy-benzenesulflnyI) 5 6/ 5. 02547hydgpRwcar bamoy
| - pentyl]-2-phenet hyl - benzam de262- (4- But - 2- ynyI'§Xy- benzenesul finyl)-6-[2-4
.6/ 4.7?527(3, 4-di chl or o- phenyl ) -acet yl am no] - hexamoHcaC|d h drox

an1de27Cu|noI|ne 3-carboxylic acid

[ 5- (4-but-2-ynyl -3.57/ 3. 684940xy- benzenesulflnyl) 5- hydr oxycar banoyl -ent 1

-am de282- (4- But - 2- ynyl oxy- benzenesul finyl)-6-(4-4.31/ 4. 42491t hi ophen- 2-yl -
but yryl am no) - hexanoi ¢ aci dh drox am de299H Xant hene-9-car boxylic acid

[ 5-(4-but-2-4.71/4.8547ynyl oxy- benzenesul finyl)-5-hydroxy-carbanmo 1- en 1

- am de302- (4- But - 2- mﬂmw«i@m@m&wdﬁdﬂmm&mﬁldﬁid@ &maaanmb@iwdhawtml am

no- hexanoi ¢ aC|dh drox am de31l soqui_nol i ne-1-carboxylic ac

(5- (4- but - 294, Gsheme IBoympewdiLyran Periliviated Witk ﬂbsh%ﬁrts@%‘b?r Qaigstion of
1-am de326- ( 2- Féﬁé“ﬂ@&tm t\bmpms%ﬁn&nxbnéaﬁﬁeaxd A8 of uft- hibetherlorl A AsP Yived- YNY

| oxy-benzenesul finyl ) -'hexanol caci d
am de332- (4- Butthezalslﬁwﬂgﬁ?rmu@ne@&dwwﬁ wih (methylsilyl/ cyartid®6r otbier suBable - ace

tylam noj- hexang 'g%nta 'erq rf)r(()jvrl ¢S 8! c()jfgno%élr%) 45, ﬁydrolysxs of the nitrile of 49 into the
corresponding carboxylic acid followed by conversion into the hydroxamic acid as
10 described in Scheme 4 gives 50.



N[ 5- (4- But - 2-ynyl oxy- benzenesul f onyl ) - 5- hydr oxycar banoyl - pentyl ]-2 5
phenet hyl - benzam de. Step A: Oxidation of sulfide to sulfone The

2- (4-but - 2-ynoxy- phenyl sul f anyl ) - 6- pht hal oyl hexanoi ¢ acid hydroxyam de
resin prepared in Exanple 13) Step C (6.? g) 1.1 neq/g) was @%u@%nded in
DCM (200 miywoad4niEPBA (8 g) was added. The reaction m xt urRCT/USSO/Q203 | ¢
20d3 WO 001 44713 PCTNS00/ 02078 -53was shaken on an orbital shaker at room
tenperature for 12 - 24 hours. The reaction was filtered and washed with
DCM (2 x 50 nmL}, DWF (2 x 50 m.)) MeOH (238-50 nL), and DCM (2 x 50 ni).
The resin was dried in vacuo at roomtenperature. 5 Step B: Renoval of the
pht hal oyl gr ougchme4oBut - 2- ynoxy- benzenesul fonyl) - 6- pht hal oyl hexanoi c acid
hydroxyam de resin prepared in Step A wasgdeprotected to give p Ro

6- am no- 2- (4- bq%sezynoxybenzenesulflnylﬁa ﬁtf acid hydroxy ﬁ*dﬁiﬂb3|n
according to th gZ/QZEyanple 1 Step 10 Step C A | ati on of
the primary am 6- Ami no- 2%, but -2 - benzenegutefonyl ) - h noi ¢ acid
hydr oxyam de r (0.33—gr—ér&—ﬁeq/g) pared in step B was ylated with
2- bi benzyl carb ic acid (1.6 g, 4.0 eq) acc ing to the proaeduLeni n
Exanpl e 13, Stepad to give N-[5 15 ‘/Nvfﬁp QJNE{

(4- but - 2- ynyl oxysdenzenesul f onyl ) - 5- hydr oxgrcar banoyl - pent yl | - 2- pi&net hyl
benzam de resin. Step D. C eavage of

N-[ 5- (4- but - 2-ynyl oxy- benzencsul fonyl ) - 5- hydroxycarbannylpentyl] 2- phenet hy
| -benzam de fromthe resin. 20

N-[ 5- (4- But - 2- ynyl oxy- benzenesul f onyl ) - 5- hydr oxycar banoyl - pentyl

phenet hyl - benzam de resin prepared in Step C (0.33g, 1.1 neq/g) was cleaved
according to the procedure in Exanple 1&2 Step F to give Exanp&ﬂ?%é.R1

whi ch had HPLC retention tinmes 5.0 m nd M5 541 (MtH). 25 e foll ow ng
hydr oxam ¢ aci ds conpounds are synt he ed fol | owag—tfe—st epsy’ n Exanpl e
34) and using quinaldic acid) N phthal LosiHs 3, 4di chl or op etic
acid) 3-quinoline carboxylic acid, xanthen FP carboxylic acid, dip yl
acetic acid, 1-isoquinoline carboxylic a®i or thlanaphthalene @ acetic
acid. 3U WO 00144713 -54 2 ~ ~u~ 200 rcr/ usoo/ 0a07s

HPLCMS' Exanpl eConpound naneretention

ti me2( MtH) #m n. 35Qui_nhol i n - car hox |c a PP

[ 5- (4-but-2-ynyl - 4. Ssherpg, j}ﬁfé’fﬁ”ﬂ @109 gorﬁ(}edpregargté?xbofn%v dfoxamlc ?Lmd

- am de362- (4- By, Umgmhgﬁgannggmgggh@@nyl) 6- [ 2- 4. 35542( 1, 3-di oxo-1, 3-di hy
dro-isoindol -2-yl)-acetyl -am no -hexanoic acid h drox

am de372- (49But - 2- ynyl oxy- benzenesul fonyl ) - 6-[ 2- 5. 0U542( 3, 4-di chl or o- phenyl
) - acet yl am no] -Sebrmedidcaci d h drox am de38Qui nol i ne-3-ca boxyllc aC|d

[ 5- (4- but - 2-ynyl - 3. 915100xy- benzenesul f onyl ) - 5- Rydr oxycaRpa
- am de399H Xant hene- 9- car boxylic acid

[ S-(4-but-2-5. 12562§ﬁ¥¢§§§ beni@he ulfdﬁg/\o'ﬂ\l ydr oXy- Car ja

-am de402- (4-But-2 benzenesulfonyl) 6-5. B6 l‘-lph@nylacetylanlno he
xanoi ¢ aci dh drox am de4ll soqui nol i ne-1- carboxyllc

[ 5- (4- but - 2-4. 4951UWynyl oxy- benzenesul f onyl ) - S- hydr oxy- c@HbanD 1- ent 1
-am de426- ( 2- Benzo[ b] t hi ophen- 3-yl -acet yl am no) - 2- 4. 7529( 4- but - 2- ynyl oxy- be
nzenesul fonyl ) - hexanoi cacid h drox am de Exanple 43 5

2- (4- But - 2- ynyl oxy- phen%>sulfany -6;42-[2- (3 4-di chl ap o- phenyl,) - acegyl am n
0]
® o—NH’U\/W f, and D>5E/

forn 1:gandf;

—*
S x=0,1,2:n=0,1

N-[ 5- (4- but =Ry
2-ynyl oxy- benzenesul f onyl ) - 5- hydr oxycafbanoyl - pent yl ] - 2- phenetiil-benzanide

forx 1. d




acetyl am no} - hexanoi ¢ aci d hydroxyanni de. Step A: Renoval of the phthal oyl
group 2-(4-But-2-ynyl oxy-phenyl sul fanyl)-6-[2-( .

1, 3-di oxo-1, 3-di hydro-i soindol -2 10 yl)-acetyl am no] - hexanoig aci.d

hydr oxyam de resin prepared in Exanple 13) Step E was deprot ét %Bgi ve
6- (ani no- acewglbawd7i®d) - 2- (4- but - 2- ynoxy- benzenesul fi nyl ) hex XEATUS0BI0EE

hydr oxyam de resin according to the procedure in Exanple 13) Step D WO
00144713 -55 Step B: Acylation of the primary amne 2 ~r JUL 2003

PCT/ US00/ 02078 -34-

6- (AmM no- acetyl am no) - 2- (4- but - 2- ynoxy- benzenesul fi nyl ) - hexanoi ¢ aci d

hydr oxyani de rq&agexﬁ@arﬁm&qidon& AEIb@oPs-SRARBS Edpréi¢ R DIBHABY IDNEd)W t h
3,4 dichl orophenylacetic acid (1.5 % 4.0 e%) according to the procedure in
Exanmpl e 13, 5 $rhysdrexybenzgnethiol, DBU, Nal, THF; c) 2-bromobutyne, NaH, THF; d) 70% t-

2- (4- But - 2-ynyl f P = [ Re=a( dic - y :

acet yl am no] - ac? g@?&?ﬁé’l}@ng g%#%esg%élﬁc h}g/lgf %’n‘% )dlgbrgég‘l’ n. St l(;)l)ngirazme,

Cl eavage of 2- (PHRUELORE;yg)yNohthahlyt glyicine, DACY EJOEL; DMF] By REOOH] DIC,0HOBt,
ggenyl ) ace%yl %%% ﬁ(}?t}:}’éﬁm no} - hexanoi ¢ aci d hydroxyam de fromthe resin
2- (4- But - 2-ynyl oxy- phenyl sul fanyl ) -6-{2-[ 2-(3, 4-di chl or o- phenyl ) -acetyl am n
o] -acetylam no }-he LO-1RGI i i ] i-0_19 AR R1-

(0 339, 171 mog) g) o A A e G e GO rene AR B,
Step F to gi ve bEerzemp)-resin3 (hydrqxzlamine 2esimymay ybe isenled witha 2ytirpme=6¢phthaloyl

2-[2-(3, 4-di chl - phe . t i.nol s acet yl.an .- hexanai ¢ acid., .

hydr oxyam de V\hcl‘oié%“ﬁ%&&] M‘&‘g?}g %’Lﬁ&ﬁgﬁ% [[Celglherﬁ% 3’3‘@%‘%?‘3}%‘%@ Wég SMH) .
The fol | owilog topdirotha presercei of cabodimidedsichrae DAZHinhasinze dolvetisosti agDMFeat
steps in Exanple 43) and usi ui nal di c acid, N phthal oyl glycine A

2bi benzy| car boXgPdbnameroics. bk hamGrattote Bov e distied with byafoxSetiete wiol
xant hene- 9- car RRxXid pfeséfek OF adbaebedich a8 TR Cintsd Shertlsdlv@fl Yhdhodd THECAIBoY! | C
acid, N-nethylpyrrole-2-carboxylic 20 acid or thianaphthal ene-3-acetic

aci d. HPLCVS' ExXemptraGenpdibgdosutfzdremay &gt pyidized to the sulfoxide by reaction with an

ti me2( MtH) #m n. 44004 i nes 2 ) ' ' : : \

[ (4 bt 2- 4. FEIHRE Rebil Sl SC1PRINIG bk xtas in the presonce of an geiq cutlyst

-neth 1 -art5de4beh ¢dtbdhzeneluljonyd aciy.-iperiyérs slbvemshoh £ PCM at room temperature.

2-[2- 4. 36967 ( 1, S etnsenyh e Suls Sy 3% Bkl ! e2Gilot ok R S g

[ 5- (4- But - 2- ynydx@dixinp heent! saeh bapyla)chiorbpétdlfthyse axy; i airBydotveanbychcar bam

oyl]-meth 1 -2- heneth 1-benzam de47Qui nol i ne-3-carboxylic acid {

[ 5- (4- but - 2- 3. J3CNEA Tagm tenmsraturgy | Thg, Phthalgyl, pepteskion Brepmpray -be refgovedy4713

-56 2 ~ uuu 2O%aM/MWH%&gﬁ&Sine@Eollv&ﬁrsQ% dthafiBitd? BHF. The free amine may

-am de489H Xant hene- 9-carboxylic acid ( ) o

[ 5- (4- but - 204, gh&BBy eylcodsd phargiyeing spacst by Tedetion owithe Nrmihabgy] -gyaing sathsano

1 -nmeth 1 - . .

-am de492- (4- BLHr?Sfpf/en% 8%{99%}%191% ¥ ﬁ? 1‘azsir%/I F} -l%-a? 29? 6%%0%“%3%3}? I\z/iﬂgeiftf P&/ no-

<[ac e'E yl gm’ no) - ha&mpaiam&f:i(hhcb agiiﬁx}lneapﬂt?ﬁtiﬁlll[ﬁmuiﬂgogrbﬁlpnﬁy g)arrhﬂfwddi oy ?aéti?bg{
5-(4-but - 2-4. 52535ynyl oxy- phenyl su] f an - 5- roxycar banoyl - ent ar bano

1 -meth 1 -ani m&ywmﬁl—mv&gv% e&%ﬁe@ﬂl sb%%i b dies amine may be acylated

I[ 5-( g 4. 3§487b;5hy %’a&’dﬁﬂ 1tk 2R HR1aY InSHb fpRci¥hoe 6F CYSEIMAS A0ARBPDIC, NAn inert
carbano 1 -ne

- ani de526- [23- ( 2oBenrCchas BIMIAeoB-tgnperawre | Bin swdideq sgimsica eesuHoapimg]be2- (4

but - 2-yny| oxy- phea e W A% SulieaAnAbGroARhiE aBaliO2h A vént 0 & 5EMPLo

Qui nol i ne- 3-carboxyl1C acl

[ 5- (4- but - 2- ynylitexate herfreergdidxbimivydc)d- hydr oxycar banoyl - pentyl ] -ami de. Step

A. Oxidation of sulfide to sul foxide

2- (4- But - 2- ynyl oxy- phenyl sul fanyl )-6-[2-( 1, 3-di oxo-1, 3-di hydr o-i soi ndol -2

10 yl)-acetyl am no] - hexanoi ¢ aci d hydroxyam de resin prepared in Exanple

13) Step E was oxidized to

2- (4-but - 2-ynyl oxy-benzenesul finyl)-6-[2-(1, 3-di oxo-1, 3-di hydr oi soi ndol - 2-y

| )-acetyl am no] - hexanoi ¢ acid hydroxyam de resin according to the procedure

in Exanple 23, Step A 15 Step B: Renoval of the phthal oyl group




2- (4- But - 2-ynyl oxy- benzenesul finyl)-6-[2-(

1, 3-di oxo-1, 3-di hydro-i soi ndol - 2yl ) - acet yl am no] - hexanoi ¢ aci d hydr oxyam de
resin prepared in Step A was deprotected to give 2 4 JuL 2003

6- (am no- acet yl am no) - 2- (4- but - 2- ynoxy- benzenesul fi nyl ) hexanoi ¢ _aci d

hydr oxy- am EO0¥44788 according to the procedure in Exanpl e 1B¢TAS0M4RE D

2 4 JUL 2003 wO 00/44713 -57 Step C. Acylation of the primary am ne

Pt : T/ USO0/ 02078

6- (AmM no- acet yl am no) - 2- (4- but - 2- ynoxy- ber3®nesul fi nyl ) - hexanoi ¢ acid

hydr oxyam de resin (0.33 g, 1.1 nmeqg/g) prepared in step B was acylated with
3 qui nolinecarboxylic acid (1.2 g, 4.0 e8¢HEmEderdi ng to the procedure in
Exanple 13, 5 Step E to give quinoline-3-carboxylic acid

[ 5- (4-but - 2-ynyl oxy-benzepggryl fi nyl Nafigjzir oppyRaar bRgRey| - pent yl | - ami de

resin. Step D %v&ge of oFi ne=8=tar bg )@/‘ngébgw

[ 5- (4- but - 2- yngf vxy- benzghie suf fonyl) - S- hyg#oxyceriganoyl - pent yl]] - ani de from
the resin 10 Quinoline-M-carboxylic acid Ri 5

[ 5- (4- but - 2-ynyl ®ty- benzenesul fi nyl)-S-hydroxy “car banoyl - pen,;gyl ] x4 de
resin prepared in Step C (0.33g, 1.1 neqg/g) was cl eaved a& roli(\ngi’(’o t he
procedure in Exanple 13, Step F to give Exanple 53: qui noj#net 58881 i c
acid [5-(4-but-2-ynyl oxy-benzenesul finyl)-5-hydroxy-car gnoyl - pentyl ] am de
as a mxture of diastereoners which had HPLC retention tine2 3.49 mn. and
15 M5 551 (MtH). The foll ow ng hydroxam c aci ds conpounds are synthesi zed
foll owi ng the steps Schemrdadpllesifa®s aaratiemaiempueputiordphdisobstituted, (Whpdet AalSE)y|

gl yci ne, 2-bibenzyl carbagxylic aci .3..4- di chl ot ophenyl aceti ¢ aci d,
4-(2-thienyl)b r'}=§’?5\¥ﬁ£?¥‘a%‘}1?%dr%%d‘%&c BEHRA ok éc?”&s %ﬁ‘ﬁﬁﬁ%‘ﬁgls‘ﬂéﬁwi c
acid) or N- et Tilopies @hie-plveC BLRFEN | diteR CdefivatiiRl GYSakd 3HRERIRIP MY can be
naneretention timeZ(MH) #m n. 54Qui'nol i ne- 2-car boxylic acid

[ 5- ( 4- hut - 2- ynydon¥erted tg thprgsspestvedwdraxamiuadd dgrivatiseshy dr oxycar banoyl -ent 1
- am deb552- (4- But - 2- ynyl oxy- benzencsul finyl)-6-[2-3.85/3.90583(1, 3-di oxo-1, 3
- di hydro-i soi ndol -2-yl )-acetyl -am no -hexanoic acid h drox

am de56N- [ 5- (4- But - Zrherfglloxing benupiesss pfdsented toSildst@@Gdthydthex limétrthasoopé - pent
yl]-2-phenet hyl - bhenzam de572- (4- But - 2- ynyl oxy- benzenesul fi nyl)-6-[ 2- 4. 48583
(3, 4-di chl or o- pidRRARYERNOB: y| ani no] - hexanoi cacid h drox am de ~ WD 001 44713
-58 2 tr JYp 2003 PCTN500/ 02078

582- (4- But - 2- ynyl oxy- benzenesul fi nyl ) -6-(4-3. 49/ 3. 5b548t hi ophen-2-yl -butyry
| am no) - hexanoi ¢ aci dh drox am de599H Xant hene- 9- car boxylic acid

[ 5- (4-but - 2- 4. 58604ynyl oxy- benzenesul fi gyl -pge-pydr oxy-carbamp 1- ent 1

-am de602- (4- But - 2- ynyl oxy- benzenesul fi nyl)-6-4. 65590di phenyl acet yl am no- he
xanoi ¢ aci dh dr &xeparation of -2MdtBryt2-Yhirlpyy-benzenssulfanyly Nyhydrosy-2eméthyl-3-[4-

[ 5- (4-3. 76/ 3. 85503but - 2- yny] gxy-.henze ul f | ).5:5-hvdr oxyscarbano 1 ent
1-carbano 1 -neth 1 -am deHERl é‘{%'zy ?—%ﬁm&y}-ﬂﬂeﬂy lﬁpm%lo“am}‘de

2- (4- But - 2-ynyl oxy- benzenesul f onyl ) - b- (2- di phenyl acet yl am no- acetyl am no) 5
hexanoi ¢ acid h%dr oxyam de. Step A Oxidation of sulfide to sulfone

2- (4- But - 2- yny 98 1 phenyl sul fanyl ) - 6-[ 2- (1, 3- di oxo- 1, 3- di hydr o- i soi ndol - 2y

) -acetyl am no] - hexangyj G agied *Bbﬁ{tﬁﬁyafﬁzﬂﬁefcﬁﬁtbﬂhﬂbﬁp%% N 1osaRpidl) hid
Step E 10 was oxi dized to

2- (4- but - 2- yny| &isppropyigdylesing Okdy0 g, 401 mmal) 3n ghloxaform 0 mhthylsbbseanst-- 2- y

| )-acetyl am no] - i CJ Y. y.am i i dure
| Beampl o 2, PEERAS Es 28 oDARREH PR el SRl ARO[ WP sBGR6E

2- (4- But - 2-30ny | Theyrehtivaamiaand Wankdpt abgente (efluk-dbriny theladditidn hydeo tHesdilidol - 2
yl ) -acetyl am no] - hexanoi ¢ aci d hydr ox¥an1 de resin rﬁ)r eg?r ed i.n St %% A ngS
deprotected to i&llyl 2-bromo-propionate, reaction mixture was refluxed for two hours and coole

6- (am noacet yl agirpoh 1npétatirt TRe YeAXH RBREHE AR WakhdawhillhQXBNRidex@ated with
hydr oxy-am de resin according to the procedure in Exanple 13, Step D. 20

Step C. Acyl at i droroformhdt pas drigdyovaniNaSO, ; filtered and concentrated. The product , 2-(4-

6- ( A noacet yl anj - 2- (4- but - 2- ynoxy.- b syl f I [ ' .

Py ciroxyam de” r kO isap - MR RSt W WS SB R B M ot

tillgg)hgnyl a(éelﬂ ¢ peifitatod. Colgtlesstoil); ¥ipld 22.0 @r(d7%y MS: 21¢Mahtedure in Exanpl e
t ep




2 4 JU- 2003 WO 00/44713 -59 PCT/US0O0/ 02078 to give

2- (4-but - 2-ynyl oxy- ben~enesul f onyl ) - 6- (2- di phenyl acet yl am noacet yl am no) -
hexanoi ¢ aci d hydroxyam de resin. Step D. C eavage of

2- (4-but - 2-ynyl oxy- benzenesul f onyl ) - 6- ( 2- di phenyl acet yl am rio’s JUL 2003

acetyl am noWOea# ¢ aci d hydroxyani de fromthe resin PCT/US00/02078

2- (4- But - 2-ynyl oxy- benzenesul f onyl ) - 6- (2- di phenyl acet yl am no-acet yl am no) - h
exanoi ¢ aci d hydroxyam de resin prepared in Step C (0.33g, 1.1 neq/g) was
cl eaved according to the procedure in Exasele X3, Step F to give Exanple
62: 2-(4

But - 2- ynyl oxy- Bepzenesul f onyl ) - 6- (2- di phenyl acet yl am no-acet yl am no) - hexano
ic 10 acid hydroxyam de which had HPLC retention tine2 4.90 mn. and M5
606 (MH). The foll é«mﬁ@urﬁwér%%rhv@romb@ywmm@pw agichethakestasd 22.6
foll owi ng the | I

2- bi benzyl car bEXWC@éﬁﬁ%g&rﬁog 03(1)% 3?2?2@?@ %ht}ﬂiréﬁ?s l@,@O, (0g,

3- qui nol i necar bmeyd)lvmsaeﬂuxedxxamdmm(?;m mb)rfbo&lym (Affbﬁﬂmodaduonlwhsscmmlﬂellt ne

carboxylic acid) ihiana hthen 3-acetic 2 or j ndol e-3-acetic aci.d,
HPLCVE Ex an%l e ﬁa aFPé’r“bt PRy re fnd i ed. Acetone layer was removed by

time2( MrH) #m ndﬁﬁﬁat(o‘il £Aidt the 6T Qa6 é&&ﬁé’t@dl%ﬂi' drn@stsformb wadhed . iSIDR8h Ardtek; 3- di

oxo0-1, 3-di hydr o-i soi ndol - 2-yl ) -acet )[/)I -am nQ] - acet vyl am no } - hexanoi ¢ aci dh
drox ani de64N- {ried and concentrated. ~2-(4-buty-2-ynyloxy-phenylsulfanyl)-propionic acid cthyl

[ S (4- But - 2-y nel BXVadIGHTAER BSCHISRRY b, Prefh J62 B0 MOB50 MRy | - pent vl carbam

oyl]-meth I -2-

| - benzam de652- ( 4- But - 2- ynyl oxy- benzenesul fonyl ) - 6-{2-5. 08599[ 2- (3, 4-dichlo
r o- phenyl )-@ hge :ajar ni no] -acet |am no -hexanoic acid h drox

am de66QJi carboxylic acid ~

[ 5- (4-but-2-4. 77567srayad mﬁedb@nmneﬁum(omaty)wnmﬂy gnmlmprbpmiu acid
|carbanb 1 -nmeth 1 -am de679H Xant hene carhox

d {
[ 5- (4- but - 2- 3. 8BEbeRkERIR R %mﬂésfumﬁ@ﬁ%l)mﬂ(gd? él%? IR TURT PR
| carbamo 1 - methys 14dedTh $RE3|(29MYY di%drﬁ‘?exﬂpc?ﬁﬁﬂéo@ﬁle'rgacﬁﬁh ﬁjm{(ture was surrcd at
[ 5- (4-but-2-4. 90567yny|oxy-benzenesu fonyl ) - 5- hydroxy-carbano 1- en
| car banp 1 netwmtemdere fod hopamlfilige GQI@HWIdS@LWQS(mVMYI@S@@lD@DB
696-[ 2- (2 nz ac I ut-2
-ynyl oxybe?gen Hr %nﬁggnﬁét azcaﬁtydd ’ﬁrgc? Q@Sﬁf&?B%@&%&x aa'ﬁ' te%]l egte'( ém“p
am de702- (4- Buﬁso&twaslco)oﬂekhedﬂzé(ﬁelﬂaldg)@%) BS: 31 0 (dARAY0( 2- 1H i ndol - 3-yl - ace
tyl am no) - acet yl am no] - hexanoi ¢ acid h drox am de References: 1. Rickter,
L. S.; Desai, M C Tetrahedron Letters, 1997, 38, 321-322. 5 2. LC
condi tions: Hem®t4 Packard 1100; YMC ODS-A 4.6 mmx SO mm 5 a col um at
23C, 1 QuL injection; Solvent A 0.05% TFA water: Solvent B:0.05%
TFA/ acetonitrile; Ghamixwe:of T2-buty-2gnyloxy-pheaylsulfayi)-propipnisiagid efiykesier g

i 10% A t
&tn ection: 320?%21&!’] égiﬁﬁﬁ) (I?S%-pi%ér ]I\-ggéctgonngt 0 s?ﬁ&f-}’ﬁ- 5’1@@@8?8‘? 32'9 &
Exanple 71 2-{ [mmrﬁelb;uI&WWOWﬁﬁmg)l fegatutydaminoaiimh oo sey (500 flg) (aBd (KlC(D5

i peridinyl)et henyl buanmde e . ,

D (5 H per s i bR T Ao B0 mifor 8 - A g petigp mixture
4- hydr oxyphenetgny | coatedofplrodh- @&perauﬁ@ ﬁltéi’é@'éndaﬁ&]c@ﬁﬂrﬂéd)et'l‘k{d ESidiRr waé ne
(7.36 g, 39.96 mol) in 30 m of DVF, Sg of KzCO03 was added. The 20

reaction was sﬁ‘%"&ij withgtlarofggay H’W Wﬁ* f”é‘ih Vaist:i drigdt e sAngenragedy g The

Suenchet ", SR RS, g O L At i

2-[4- (2-Pi per| dcetatd; hexane. h@9(9f)Buphé1wyljoxye{pharydﬂulfpnyl58 m$thil33-H- (Rrpipdridied -
)20 [ t2e€4a?cﬁ| 3 sﬁvﬁfﬂmengﬂxﬁrhﬁyﬁ%‘y cﬁ?ﬁy Bffﬁls bitidolaiea 38 rod SH. Yield 3.2 g,

2-[4-(2-Piperi dbomk-MS: %EM) phenyl ] -ethanol (4.23 g, 16.98 mmol) was

di ssol ved in 200 of THF. HCO gas was bubbl ed through the solution at 0OC
for 5 mnutes. Still at OC the thionyl chloride (2.48 m, 33.9 nmol) was
added dropwi se. The reaction m xture was heated at reflux for 2 hours
before it was concentrated. 1-{2-[4-(Chloro
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et hyl') - phenoxy] - et hyl } - pi peridine (4.74 g) 15.6 nmpol) was isolated as a
brown semisolid; Yield 92% M. 268.3 (MrH)' Step 3: Ethyl 24 JuL 20m
2-{[4-(2- butynyloxy)phenyl]sulfonyl} 4-{4-[2-(1-pi perdinyl)ethoxy 5 ~
phenyl } butwooe441dvas prepared according to the general nePABYSE02878t | i ned
in Exanple 1 (Step 4) starting from

1-{2-[4-(Chl oro-ethyl)-phenoxy] -et hyl }-piperidine (4.74 g, 15.64 mol) and
(4-but - 2-ynyl oxy- benzenesul fonyl )-acetic a&l-d ethyl ester (3.56 g, 12
mmol); 1.21 g of crude product. Yield 19% brown oil; M 528.1 (MH ~+ 10
Step 4:

2-{[ 4-(2- butynyloxy henyl ] sul fonyl } - 4- [ 2- (1- pi peridinyl)ethoxy] phenyl }b
utanoi ¢ aci d was pr )éfgaﬁ"tli@da%‘&ml ely 3‘64'%%}3’ é‘&ﬂﬂpw?h@b’ﬁ@ﬂ%’%) émqlﬁl)fiée[% n

Ex le 1 (St

2- ?FE ?2- bl(.lt yﬁg% ?)Py?g%‘en% %gu)Fsz’)g)%ﬁﬂbXTﬁmf 39‘?3?%‘??0%8?‘? )ﬁ ?etrﬂ QpﬁgHﬁ } but
anooat e ( 1.21 gMeaqua 1ingb00 m.1)750 NrgNa®H (W0 intlp “szslatldbdv\asroﬂtﬁ tempbratues]. The el d
2> (L 2- bubyngtoug ARG e P 10 B0IGi TP 2¢ oy s pegpfon mixure ws

et hoxy] pheny! } ghcdnghted agd darehfl x{EEltraliveaawmmN)H@nﬂmdf &itaoied Rt SifofRmedur e
as outlined in Exanple 1 (step

2-{[ 4- (2- but anhGW?%nWanWﬁsh%zﬁpl}l wrn;ggwater and dried over anhydrous Na,SO, and

hydr oxy- 4- { 4- I a
pgl e ygl I O\{N Sgl%loééen{}htg gd%ry@ }2191}%5? %X’%@@Bgﬂ?ﬁgﬁyﬁﬁm@’?@g&%
DI\/BO db): 8 0. &B&xyhphemw]promoﬁﬁ 4ci] wasfsolated6id-yell8@ sphdridp. 84C; Yidd 2(Csg
1.9S ( 4 3 .45 (m 4H), 3.73 (t, 1 H, 4.33 (t, J=
441 He, A? z?iy%‘@%‘égsﬁgyﬁ? 2H), 6.91 (m 2H), 7.05 (d, 2H), 7.16 (m
ZH), 7. 69 (m 2H), 9.28 (s, |IH), 9 88 (s, 25 IH). Exanple 72
2-{[4- (2-butynyl oxy) phenyl ] sul fonyl }-7-cyano- N-hydroxy heptanan de 30 Et hyl
2-{[4-(2- butynﬁ"d}( ) phenyl ] sul fonyl } - 7- cyanohept anoat e was pr epar ed

according to the geRgr tarting
from (4 50 S DR i Ao BB IS PR IsAILO D oty 3L

- 62but - 2- yny| oXg-pigenidimbylrethoxy)t pherdipropionie iadidd# 1991 g, d Stmemol) 2od HPMBI4 gnl)

I d.eb htrid 8 : ; ' id.
gg”g; ) Vool d%ggg”?%@&?%%%{hi@i?h@@m@@ g_ﬁ]{)ﬁdé“f@?%s b 50 mind) Wa Afaed Yoy ™
[ 4-( 2dbut ynyl o?ypb Iohmyin}emtylelthﬁ mglohda Jsolgalanmh efftearnthe ‘ad&i?itbrd w&Smp&mrrm&uon .
according to the general nethod as outlin ex e S in
From et ot | 5- { PRxse e T e e A Bovr. 35 R somese DiGaNBloHoHChy "
0.77 nmol ) ; 23Q3m0g,Y50 hf1)IRhs diddoBled 1321“%141:“@0 nﬂ@%n&E(,Nthb gl@o@hﬁﬁélywsfrom
2-{[4- (2-butynyl oﬁg)}phenyl ] sul fonyl }-7-cyanohept anoj ¢ aci d 10. 4

nmmol ) and fol | & herepsition ariniuee was Glned wish acetoritkita@Panl a{l%@@éecgtp 0°€. 11 g

solat ed adn it & DOHRBE Bkt O dplplY AR, eyt IR e o -

(300 MHz, DNVBO-et6gss OSalel ¢tBeride3ihd (rodissdived if) 10 md methylen2 idhloride ﬁ&ie(dmloVﬂH)to

hz?SZI(—DS) :;)HI)8 (%ﬁﬁa‘is Be‘ﬁé“’;;‘flbl;‘%‘i"% ‘%"J 6‘6”"7"1 g’%"’iﬁz‘e’“ﬁﬁ)%‘%%"42?s a® o

10.88 (s, 1H). doxediia®d /snder reduced prcssurc The residue obtained was extracted with
2-{[4- (2-butynyl oxy} phenyl}]‘sul fanyl } - 2-cycl ohexyl - N- hydr oxyacet am de 20

Step 1: 2- br onFhigreiosnexipshedcuelf dﬂlﬁtﬂvéterodrapdsevqatqnahdr@ﬁs I @helloslam ¢
id (10 70 | 4
acid ( g)zﬁhe 196 \Qazs fifr d’@on%fn%rgg?.e {I}ﬁ%ir&ﬁ@? iRk Q@@R@d‘n’tfy, 3(1%21 ég

204 mol ). xture was ate and brom ne

mol ) was addecbob.\m clﬁohmwg&pdy bpwiwimgtihwith JO% heﬂIZEolcduid@di@m 2«646B1ayldi-t i on
funnel . The react ef | f ur.s b

quenched sl ow y @Fﬁﬁ’ﬂgﬁ I\\T’;\‘,hg(i{gay- 'W‘?{%ﬁ!é& z%@ea{ er"h"’i‘ En into

NaHC03. The SOCbHéﬁylHllp HRmddes BRkUkdlNRd Wags bBirve@ed té QisaBydibehlgiideUsaltngy 1 N
HCl. The solid was coI I'ected and the aqueous filtrate was extracted into

CHC13, washed vicRaingat vyitr Bgthrpgliqshydraganchipade. + Kokoriess polidatMp.. 1itrel Ur Gani ¢
llayer was dyj edY)%y(pf ggyé\pg‘g)gl EM‘@ar ed and concentrated and conbined with

solid collected ear r' 108 provi 2- brono cycl ohexyl acetic acid as
a white solid. Yield 21 % I\/B 219.1 (MH)



2 ~r JUL 2003 WO 00/ 44713 PCT/ US00/ 02078 -63 Step 2: Ethyl cycl ohexyl
[ 4- (hydroxyphenyl ) sul fanyl ] -acetic acid was prepared according to the
general nethod as outlined in exanple 1 (step | ), starting é

cycl ohexyl acetic acid (3.08g, 13.3 nmol) and 4-nercapt ophen I 14 25
mol ) 3. 10WP R4 Bw oi | . The product was pure enough and t BRENSYY W?urther
transformations. Yield 84% M. 26S (MtH)+. Step 3: Ethyl cycl ohexyl

[ 4- (hydr oxyphenyl )sul fanyl] acetate To a solution of ethyl cycl ohexyl

[ 4- (hydr oxyphenyl )sul fanyl]-acetic acid (981 g, 11.65 10 nmmol) in 100 nl
ethanol, 1 m of sulfuric acid was added. The m xture was heated at refl ux
overnight t hen concentrated extractedlhmmnﬂtﬁwlene chl ori de, washed first

wi th saturated NaH ter e, layer was dried
over Na2S04, filter L&é’h&gg{h"gﬁ' - nlt't“:;.‘? B%@E’?‘%@Y‘ﬁéﬂt 22 g

et hyl cycl ohexyl [4- (hydr oxyphenyl 2§ﬁ@tﬁﬂnpﬂob,(ﬂﬁmla§e as a yellowoil. Yield
35% Ms: 295.4 (MtH)'' 15 Step 4:

Et hyl - {[ 4- (2 but ynyl oxy) phenyl ] sul fanyl } (cycl ohexyl ) acet ate was prepared

di th I i t t
??g(r)nr elt E3| cycl ghgigﬁ?{fnyﬁt"@?g@ﬁeng|>’)“25?¥-'gn ace ﬁﬁﬁgbrgém et ar ' ng
and 4- br ono- 2- heitl yetkeyl ( €163 2wad pre@ar?edrrfuﬂbyv;ngltlﬁﬁpgacymirbmﬂ Exdmplé(lleI(StepOQ%
MS(El): 346.1 +. 20 5; T
{0 . ( ) ooy ynyl g%&%@%@)l%‘ﬁ‘?‘t‘%%ﬂ’}v teyAhgndsyifopyRaspRignigarid s ciPeul &u
according to thengeslEhrd 4/phemast chldriden@d. 2Ig1 1o@mpl)e 4.l £ 6t 8B producbivag ting

fromethyl {[ 4- (2 but ynyl oxy) phen sul f anyl cI ohexyl ) acetate (1.2 g,
3.47 mol ); 1. B0lagpdyas WPWBlltYleﬁé%Q%)iM% *751 Hl7. 4 (MH' 25 Step 6:

Starting fygrn {[4-(2-butynyl oxy)phenyl]sul fanyl} (cyclohexyl) acetic acid
and follow ng the procedure as outlined in Exanple 1 (step 6)) 672 ng of
2-{ [4- (2but ynyl oxy3{Biprepyl-4-y)-2 dAButy-2-yoylokpipbsyslsulfonyl2emsthyleprapiotie Was

(300 M, “onBOROR' e Bbbret ety fom o Hfpend RO Y B p il o MR
J gié? e ) 3tgsu1£’o;@5 -%-phethyFprbpRonic ecmncw csté}([@ m/p_mhgﬂiulthsmddusﬂgre@g??d
J=8.7 Hz, 2H), (HP0m a{’@tlo?{é‘ 5%142%@&1) Th%fes ngéedctlbwmnttf was warked up gs
Exanpl € 741%  outlined in Example 1 (Step ) Y1e1d32 8 (85%); MS; 449 (VM H)".

2-{[4- (2- butynyl oay) phenyl'] sul fi'nyl }-2-cycl ohexyl - N- hydr oxyacet am de
Starting from

o 1 b o onu PR A s S (0
ng of 2-{[4- ( 2nietityj-pydpdonyd am(wm b s€17 frinmgl) }.ﬂ(ﬂfoﬁywi@hﬁa{ptocwdng'akm;mdem ani de_

o 350 iR B 8 TRy ekl Ao
SH), 1.84 ¢¢, Wﬁyd?@x - gylr%gop%naﬁnééﬁvaqllsdﬂhtedas aéélofléiss sofd M S)ZHZC 1 H),
4. 89 (m 2H), \ mg@ M(Saﬁﬁf'éM !_)[)H) 7. G1 (d, J=8. 7 Hz, 2H), 0 (d, 1
H, 10.4 (d, 1114

2-{[ 4- (2- but ynyl oxy) phenyl ] sul fonyl } - 2-cycl ohexyl - N- hydr oxyacet anm de To a
stirred solution of

2-{[4- (2-butynyl oxy) phenyl ] sul finyl}-2-Exapipdéekyl - N- hydr oxy acetami de (180

Wter (20'm) ReactieRotRrEnetiREtn g IRR Ay By iy RSt 5 ke o
and filtergs. Methanol - THF | ayer wag-gpropidianidied and extracted with

chloroform The organic |ayer was washed well with water, dried, filtered
and concentrated. The product was purified by silica geI coI unn

h t hy b
(2 bubynyl oxy) pharappationy e hioihBCEL B s pRKANE pSpitnic acid
|1 SH o ll\lﬁ/}? ed383 a \athyl estsrot:vasjprepmd gg]llolvﬁng Yheapnbx:edlﬁse ) E@tzlgtgbe 1 KBep 356 Skarfing-H) +;
J=2.22 I(—Iz 3%4)7”"5‘ hﬂf)“ygéyé’ée‘(y ““‘S’ ggff%m‘}tﬁf‘d ﬁ‘h&‘%i‘%‘w’ﬂf 8?%4—12
2H), 7.16 @4, imﬂolb"&nd ?Jﬁ}ooly] ciBridé hydrséhibiide @1 g, 29.Ohml08). , 910 of e pfoduit

1H) . WD 00144713
was isolated as yellow oil. Yield (98%); MS: 402 (M+H)'".




-65 2 ~ JUL. 2~ PCT/ USO0/ 02078 Exanple 76

2-{(4-(2-butynyl oxy) phenyl ] sul fanyl } - N- hydr oxy- 2- (4- net hoxyphenyl )

aeetam de Step 1. Ethyl [(4-hydroxyphenyl)sulfanyl] (4-nmethoxgphssnypid
acetate 5 Ethyl brono (4-nethoxyphenyl) acetate (16.5 g, 60.4 mmol) was
added to a WOPk#JIsol ution of triethyl amine (10 m), and ECHEBWAEphenol
(7.63 g, 60.4 mol) in Chloroform (200 m ). The m xture was heated at
reflux overnight before it was concentrated and the residue was extracted
in ethyl acetate and washed with water. TH®-organic |ayer was dried over
NazS04, filtered and concentrated. The conpound 10 was i sol ated using
silica-gel colum chromatography by eluting it with 20% et hyl acetate:

h | uti Ethyl [ (4-hyd henyl ) sul f anyl ] ( 4- met hoxypheny!| tat
was 1501 at ed 85 ayeNARRERIRVIRS FRoGRAIRE) T BREIGa S B PRPIRIc by
{[4- (2-butynyl %IISFH%WH&&H 'ﬁ@@ﬁfﬁhﬁgﬁmﬁe@% QIsIﬁfﬁyﬁlﬁmml-?fp%%ed 15

according to the er al od as out starting
from ethyl [ (43kgdrepignibasidlerisliestan(d.Q g419%8 mosly diseolyéd inalieOXt 60() 1) 8id g,

0.7 ol nd 456 QPR KN Tl e Bl Bl s 058 SV ALL

(4- et hoxyphenﬂx),m§mqtqs¢epa@| WielBS.1[pr(6pa):adSasTopiimg. t o the general method
as outlined in exanple 1 (step 5), (the hydrol ysis was carried out at room
tenperature for 24 hrs) starting from ethyl

4- ( 2but I h I Anpl
575 0 yal Low ol . raiap (aEByE W%@%uﬁﬁﬁ B Syyidin 371 )

[ 4- ( 2- but ynyl opwmmwlpéﬁofgahw}mql)aamfbf wEnda procedure tap @u@@bdjlrm(svcml@
16.3 mol ) yganq {Qlf 8id¥ o b PIRBRHHSGnii hidyRGHohth RAVREG-Fnicily£8. ©)

450 ny of
2-{[ 4- (2- but ynylyridipyPhipropidramideawys jsolstedyabr oxyloRess bolidt Miheytpidentiilotide salt

?l(\:/ﬁ}—ba’w devaaNi/Rlvfs)aglp?ét?g% %E-I?ﬁ‘ﬂ‘m te soliegl %25%325 F\;e&%%é\@ (y?.,ﬁ%)

3H), 4.65 (s, 1H), 4.71 (g, J23Hz, 6.89 (m 4H), 7.26 (d, 2H), 753
(d, 2H), 9.0 (s, 1H), 10.8 (s, 1H). \/\000/44713 66 Exanple 77 2 4 JUL
2003 PGT/ US00102078 (2R) - 2-{[ 4- ( 2- but yrEXxamplegheny!| ]

?gls; | gyl{ % 4- gygL?§%y%X€§EW§¥?Q§€¥b& ‘{'%ﬁy@?‘g -ad(@h@nﬁﬁ‘xyphenyl )

et hanam de Starting from

2-{[ 4- (2- butynyl oxy)p anyl X ne hoxy enyl) .1

acet ani de (prepar ed)z (gfe%é&’ pg %)ph%”g%ﬂ%ﬂyﬁﬁ%om dt Bﬁévﬁt?@nﬁ he
procedure as oyfdm neothut;a&aymio&y%heﬁh@lfam)@t@sdr@d a6idi aﬁﬁemerwsr% g, 20
separated by silica-gel colum chromatograf)ﬁ % eluting it with 50% et hyl

acetate : hexamemoldeselyed v Mp@H (80 pdhard 10 K. Theppsuling reaction mixture

[ 4- (2-butypyl o I | in} ro X I

et hanam de%s)‘?’a)sso‘?&alﬁgdd/ug a?‘utmulnlﬂ‘%delnp%*\hlwQI : {(Sfepz‘sf?“’h, Ymgl g@%y4&gs 2%
(14%; MS: 374.(BI-HM+H) +; 1H NMR (300 MHz, DMSO-d6): 8 1.83 (t, J=2.25 Hz,
3H), 3.70 (s, 3H), 4.32 (s, 1H), 4.76 (d, J=2.37 Hz, 2H), 6.8 (d, 2H), 6.99
(m 4H), ?2.13 (d, 2H), 9.2 (s, 1H), 11 (s, 1H). The sl ower noving isoner
Ea(rjrel y(2S) - ( 2-{ [:]1 (Zs-tdgtihg(lmbh'oX%t) Blnejn%-lyhylsmjr bhmiyls}l}f&hymproplomc acid (60 g, 24

ydr oxy- 2- (4- met ho en et hanam de was | s

134C, Yiel d: 3911%{(436%1}/0 ‘hSPAOGEdWWFIPImme&I ﬁ'}/ﬁ“@%éa( &%IIE %{ 2-
1.85 (t, J 2 £ 8]wa(sd ol 2d4a§—lz

2. 6. 83 (?(%; ?4h¥m @@wlo@*{ -z)ﬁelilﬁsulﬁﬁﬂ)l) N4hy?cﬁo }Sproﬂidhamﬂiﬁ) . is Zat( 1 4ad i
Hz, 2H), 7.48 (calorlpsssofid.. Mp 1024° CBYWBd%‘@ M§I~I§266M+H)(s 1I—I) 25 Exanpl e 79
2-{[ 4- (2- but ynyl oxy) phenyl ] sul f onyl } - N- hydr oxy- 2- (4- met hoxyphenyl )

acetam de 30 Starting from

2-{[4- (2- butynyl oxy) phenyl ] sul f anyl } - N- hydr oxy- 2- ( 4- met hoxy

phenyl)acetam de (290 ng, 0.8 mmol ), and follow ng the procedure as
outlined in




Exampl e 75, 120 ng of 2-{[4-(2-butynyl oxy)phenyl]sul fonyl)-N hydroxy-2-(4
WO 00144713 -67 2 ~ JLIL 2| ~ PCTI USO0/ 02078 net hoxyphenyl ) acet am de was.
isolated as a white powder. np: 190 C, Yield: 39% Ms: 3935224(”?—9 . 1H NWR
(300 MHz, DVMsO-d6): 8 1.85 (t, J=2.22 Hz, 3H), 3.74 (s, 3Hf 4“ (g‘,d,
J=2.31 Hz, WOM441D4 (s, 1H), 6.86 (d, J=9 Hz, 2H), 7.08 (FCTHS0H0278

2H), 7.26 (d, J=9 Hz, 2H), 7.45 (d, J=9 Hz, 2H)) 9.24 (d, J=1.5 Hz, 1H)
10.9 (s, 5 1H). Exanple 80

2-{[4- (2- butynyl oxy) phenyl ] sul f anyl } - 2- (44@hl or ophenyl ) - N hydr oxyacet am de
10 Et hyl (4-chlorophenyl)][ (4-hydroxyphenyl)sul fanyl] acetate was prepared
according to the general nethod as outkidifiplei § exanple 1 (step 1), starting
fromethyl bronmo (4chl orophenyl) acetate 16.5 g, 59.6 nmol) and

4- mer capt ophenol  ( 7244-But2eyiglenyobenzendsudfonyirictanoieadid hydypxamids i el d
97% Ms: 321.3 (MH)' 15 Ethyl

{[4-(2-butynyl oxy) phenyl ] sul fanyl } (4-chl orophenyl) acetate was prepared
accordi ng to the gén@dridydroey-pimhyksalfanyl)-ocwemid nacid argilyd PBstest es 2 prepatedr ti ng

from et hyl _(4-chl or ophenyl 4- hydr.oxyphenyl) sul fanyl ], acetate.{15.37 g,
47.7 ol ) 5an&°%’f§?“8r§%§§-%{“‘ pehed 38 °ﬁﬂ{ne%8’? gx?marﬂ)l;(]sie?. 7%“% i | .
Yield 69% MSidréaptsd pendf) (( Mt6)g+100 mmolf and 2-bromo_ethyl octonoate (25.2 g 100

([ 4- (2- but ynyl oxy) phenyl ] sul fa?fll } (4-chl orophenyl ) acetic acid was prepared
accordi ng to tmaolgendt #msnef hdd4dwdenxyinhaedsulfanph-eeisneic 1acid €8yl Byter &aart i ng

o 105 bl ) S REE RN el A A e e (M By Starting.

from {[ 4- (2-butynyl oxy) phenyl ] sul fanyl } (4-chl orophenyl) acetic acid (2.43

gj 76(5)2 mm:c), and 2f @ Bwva-mgylbtyephenglselfanyt)-asanoltt heitd esthylnesterawyd preparedt ep
) o ; . . .

2-{[4-( 22but y ASeuding ip the seperal meiedyas suiiped in Exyprle A(Ptee R nyBFING I8 2ani de

was 30 isol at qd-tgaroaysyﬂbﬁﬁsm»%fbcmﬂm adid 24yl ¥kt 3.63%46 Miiol)3d. Rbloik) +:
1H NMR WD 00/44713 =68 2_4 JUL 20d3 PCT/ US00/ 02078~ (300 Miz, DMSO d6): 8
1.82 (t, J=2. F1byyyne 23g, 47mmoln Yighd) 13.888B6{a); ambgr oily ME 3¢90 W) 7. 4 (m
4H), 9.1 (s, 1H), 10.9 (s, 1H. Exanple 81 S 2-{[4-(2-butynyl oxy)phenyl J

211 a2 B3t ynyt oxsd GRBR PRaP TR AR AEIHR WP Brerhsecsring o o e
o o 0 1 s o oon g o (o) e o s
10 (4- chl or opH&®X y%@&%@ﬁégg?aw&{q/\g@ﬂ( §ﬁ?raf1§3g’a£%('i ’gﬂoﬂe %3 ero.? Thi s

conpound product was isolated. Yield 96%; MS: 321.0 (M+H)"

20 2-(4-But-2-ynyloxy-benzenesulfonyl)-octanoic acid ethyl ester was prepared
according to the general method as outlined in Example 1 (Step 3). Starting from 2-
(4-but-2-ynyloxy-phenylsulfanyl)-octanoic acid ethyl ester(7.26 g, 21 mmol) 6.78 g
of product was isolated. Yield (85%); Yellow oil; MS 381.2 (M+H)"

25 2-(4-But-2-ynyloxy-benzenelsulfonyl)-octanoic acid was prepared starting
from 2-(4-But-2-ynyloxy-benzenesulfonyl)-octanoic acid ethyl ester (6.52 g,
17mmol) dissolved in THF:Methanol (100: 50 ml) and 10 N NaOH (10 ml). The
resulting reaction mixture was worked up as outlined in Example 1 (Step 5). Yield
2.42g (42%); colorless gum; MS: 352.9 (M+H)"

30

Starting from 2-(4-but-2-ynyloxy-benzenelsulfonyl)-octanoic acid (2.21g, 6
mmol) and following the procedure as outlined in Example 1 (Step 6) 270 mg of 2-



was tested as the mxture of diastereo isoners. Mp: 92 C Yield: 5% M
378 (Ni+H)*; 1H NWR (300 MHz, DMSO-ds): 8 1.83 (t, J=2.25 Hz, 3H), 4.43 (s,
1H), 4.77 (d, J=2.37 Hz, 2H), 6.98 (d, 2H), 7.09 (d) 2H), 541&‘_(@32%0
7.34 (d, 2H). 9.32 (s, 1H), 11 (s, I|H). 15 Exanple 82

2-{[ 4- ( 2- but¥RYVHIP) phenyl j sul f onyl } - 2- (4- chl or ophenyl ) - N h§EFURYPDeBani de
Starting froma mxture of 2-{ [4-(2-butynyl oxy)phenyl]

sul fanyl }-2-(4-chloro 20 phenyl)-N hydroxyacetanm de (from exanpl e 80) and
2-{[ 4- (2- but ynyl oxy) phenyl ] sul Hnyl } - 2- (4-4dhl or ophenyl ) N-hydroxyacet am de
(750 mg, 1.99 mmol ), and follow ng the procedure as outlined in Exanple 75,

228 ng of 2-{ [4+b(t2- bmylynybmﬂemmowlb octanoic acid hydroxamide was isolated as a
sul fonyl } - 2- (4- chI orophen . I\b‘g\gdrox_yacet am de was isolated as a white
(N

solid. np: 14oa@3 erguah. Y ie MR HFINMR (300 HB MR, do): [ﬁ\%&?%)

S 1.85 (t, 2 :

(d, 2H), 7.4 (gr’ln ﬁ&gﬂ? (é’??)é’) gl?@ i9‘111”3?8?2(‘1 & rﬁ) 1@”@ oﬁdoﬁ’ﬁsﬂz' ]@'44@%! _
2003 WO 00/ 447 (8, BOT5T80S/ )G/ (s6 B drip(de2HR 7.92 (m, 2H).

2-{[ 4- (2- burynyl oxy) phenyl ] sul fanyl } - 2- (3-chl or ophenyl ) - N- hydr oxyacet am de
Step-1: Ethyl (3-chlorophenyl)[ (4-hydroxyphenyl)sulfanyl] acetate was
prepared 5 according to the general netgyeghge @utlined in exanple 1 (step
1), starting frometh brono (3~chl orophenyl) acetate 536 16 g, 16.5 mmol)
and 4-ner capt ophenol 2%/ W%;rynxﬂexs-phmlyulmyﬁwcgawwd ydroxamidey 8204 NS:
321 (MH'" Step 2: Ethyl | 4- (2 butynyl oxy) phenyl] suLfanyl)

(3-chl orophenyl ) acst,at .

(3-chl orophenyl) [ (4§ (&&ﬁ (S)J%& xﬁtebﬁcye;%h@%ﬁ@%%anﬂ) og%ag 1gta<e:1d(%fiszpr§?ari% a?ﬁ%‘fl?g \5\9as
stirred w 6 Tide gentﬂﬂ) mndtl)od a5 outtinedeth Ewampleck €8tep [Shs IStartidg fronn @¢(d-but-2-
conditions. The but 97 i, an zod| ar | )

di pi peri di ne (3" éﬁxb ?#?& ?Cta“ﬂ“? B&‘gy%ﬁ é‘gﬂﬂ{ ‘ﬂ%}% éé 5‘?8‘?%”8{)

was added drOp\m&ﬁcﬁbast&ateahﬁielfd%% iNI®: 3010 yas al | ovved to stir at room
tenperature under nitrogen for 2 hours 15 be ore |t was concentrated. The

residue was triturated with ether and the filtrate was concentrated, Ethyl

{ [4- (2-butynyl oxy) Sreing frem|2 @rut2-ylewt heaysafapy)-ostaapistagidnd4. 1280128 ed
| I

oS 3y ShLOHSO! by Qs oAl e hick s SE ki eSO AP AP DMog Pold
{[4- (g_ but %/nylt ﬁuy?-ghyalnyy bhmylsalfgnh}}ll 8etatdio moidhigrlydXamadee tvias igndatell was whmp?r ed
according to ene e in
from et hyl {[ 4- (3R Fé;% ﬁlﬁﬁdﬁ]@éi #105 Poed ST RS cn Q@@S&M ’
g, 10.9 mmol ); 0285@ WM B8, ﬂ@)ﬂﬂi%ﬁ(mnm) 64;@( QH? PAYq, M, 2(1%

5 Starting from { ?ﬂéz bua }ilf)ox%% phen iLSUl chI oropheny ) acetl C
acid (1.86 g, 57§Kd ) §.95 &hdt) .ol 3o d. s+ %Gfﬂbfé dgﬁé(&s}u‘ﬁutllned in

Exampl e 1 tep 6 130 of

2-{[72- (2- bgtaym?l oz<y) pheng})] sul fanyl }-2-(3-chl orophenyl ) - N- hydr oxyacet am de
was isolated as a white powder. np: 127Exampleld: 7% MS: 362.1 (MtH)+;, 'H
NVR (300 MHz, DVB4-@3R-[(R)-14-82-Kiitynyaxy)phenydsulfinl)]-N-hydrdxypctahhmide. 91 (d,

2H), 7.26 (d, 30 2H), 7.34 (m 3H), 7.48 (& 1H), 9.1 (s, 1H), 10.9 (s,
1H) . 2 4 JUL 2003 WO 00/ 44713 PCTI USOBk&%pied® - 70
25 (S)-2-[(S)-[4--(2-Butynyloxy)phenylsulfinyl)]-N-hydroxyoctanamide
2-(4-But-2-ynyloxy-phenylsulfanyl)-octanoic acid hydroxamide (prepared in
Example 6) (1.78 g, 5 mmol) was dissolved in methanol (50 ml) and H,0, (30%, 10
ml) was added. The reaction mixture was stirred at room temperature for 96 hours
30 and quenched with ice cold solution of NaHSO, solution. The reaction mixture was
concentrated under reduced pressure and the residue was extracted with chloroform.
Examination of the reaction mixture showed the formation of two diastereo isomers -
and they were separated by silica-gel column chromatography by eluting it with 50%
ethyl acetate; hexane. 411g of (S)-2-[(R)-4-but-2-ynyloxy-phenylsulfinyl)-octanoic



Exanpl e 84

2-{[4- (2-butynyl oxy) phenyl ] sul fonyl }-2-(3-chl or ophenyl ) - N- hydr oxyacet ani de
Starting froma m xture of 2-{

[ 4- (2- but ynyl oxy) phenyl ] sul f anyl }- 2- (3-chi or o5 phenyl ) - N- hydtostlad®ani de
and 2{[ 4- (2WMQA%MIBoxy) phenyl ] sul finyl}-2-(3-chloro phenyl )PCT’U 00/02078

N- hydr oxyacet am de (210 ng, 0.56 nmol), and foll owi ng the procedure as
outlined in Exanple 75, 60 ng of 2-{

[ 4- (2- but ynyl oxy) phenyl ] sul f onyl } - 2- ( 3- chi4@r ophenyl ) - N- hydr oxyacet am de was
isolated as a white powder. np: 50 C; Yield: 27% M. 394.1 (MtH)+; 1H NWR

(300 MHz, DIVBQ:d@hyderaimﬂé Wab isolbredl &% wnneé‘dﬁ)d ﬁm.l'tt (Yik1d 242 ;s Hes2. @H) |
5 .06(3, band, 2 7.48 (m

4H), 9.33 (d LMtHf ‘AIJMRD@OOLMP& (QMSQH;J EEQé%K@. §HS,1151%mgQ ), 1.76 (m,

2-(4-br ormphen ] yii} r QX t

Et hyl (4- brom)p en #{"éﬁ‘) ?gﬁgp enylf %ﬁ]}/ ’n?le’ 428(;1e(ltda fél‘)\%lg @fggzgge
according to tﬂ66gda,rieﬁz§|,2Hiat9t0§)cts,aﬁ-l)oﬂ1®l56(sadl—]i).n exanple 1 (step 1),
starting fromethyl brono (4bronmophenyl) acetate (15 g, 45.6 mmol) and
4- mer capt ophenol (5.75 g, 45.6 mmol); 15.39 g white solid. np: S5.6 C
Yield 92% Ms: 365. QtaftM}g"ﬁ'om Et(QYdut-Q‘lyrﬁ!d%Wﬁﬂ)ﬂl?anﬂrl) octanoic acid hydroxamide
[ 4- (2- but ynyl oxy) phen sul fanyl } acetate was prepared according to the
general net hod(la g@étqy lgwpigethe Procedets 8)outlinedrin iBxgmipteorh 41 hg bf

oty 1o 2SI gé)@*‘é%ﬁ@?‘#%ﬁé% @il BEE, ik dndotliny Sediliged "
5 Tt v s s 3
\g?s Start |r i B’gﬁ(&dagﬁ 0(&945%%&%199%(?{ PED (125%{& W1 bRY \hRERY 3. %g @ fsaaw }

L e SRR A R

(4- brom)phenyl) { (4-(2-butynyl oxy)phenyl] sulfanyl } acetic acid (790 ng,
2.02 mmol ), and follow ng the procedur %xg;snp?euts)l ined in Exanple 1 (step 6),
61 ng of . .

2-(4- br onophenyl ) - 2- { [ 43 EBBGERY IO BISRERN) YDy AFoXy RToPIgRAIIe, « v acet ani de
was i sol at a whlte sol i d. ”R 153C, Yield: 24% WMs: 408 (Mt ~+; "H NWR
(300 5 Mz, uv%@dsf But-2-ypgloxy-pheno} 25’ 1, 3H), 4.68 (s, 1H), 4.71 (q,

2 6.89 (d, 2 n
15? 8 (s, 1I(—I) oA nprliggggﬁ‘qo &-& 13%@?%%%81)??1 ?dr%gé&fﬁéjr(n @%%y(}g ag%gélévg%enyl]

sulfinyl}- N 1@dd¢9érl&gy@é 5mﬂ1)dz,f plgimstpme:asmnate and 5.0g (0.038 mol) of 1-bromo-2-

2R)-2-(4-bro h oS
gydz oxygcet amng‘ﬂpl%gy@ %Slil{r?ég&f%b’%“ %s g)% (P E?r‘fy g {{Oféri%( %n%t%%yﬁ"&%?y)
phenyl ] sutd any{rdrm@lmatdbemytampéﬁmrdeﬂ(efrlemﬁoﬂxﬁﬁﬂire wab khenlpddedontd ide sl ) ,
and follow ng the {érocedure as outlined in Exanple 7 the two diastereo

i somers were i STgtedavithrgiher; e ‘Eﬂ‘%@f’@r@&am%%%m\ﬁkﬁdew%b@rsa i hygroxide
silica-gel col kﬁlﬁ‘tlcﬁmhr’l‘?ﬁaéoﬂﬂfn?e@hyqu@bfuseia?&‘s NGert tacifidl RAK0 AQ IRENYdudnehRf ©

hexane. The faster noving |Isoner, name
(2S)-2-(4-br on@pmmglwlﬂgcp[:hm(omeﬂung n’l;he(m«})]orpmm)ane} layers were washed with water

sul finyl}-2-N | i

Vel d 170 my CHORE i G0 NERAGF AR el Y mé%ﬁéﬁ chpyin e
J=2. 22 Hz, 238H) jo prodige D of e, phéndlAs abrowiradil.34 Hz, 7.1 (d, 2H)) 7.3 (d,
2H) , 75(d 2H), 7.56 (d, 2H), 9.07 (s, 1H), 107(s 1H). 25 The sl ow
nmovi ng i sonmer nanely, (2R)-2-(4-bronophenyl)-2-{[4-(2-butynyloxy) phenyl]
sul finyl}-2-N P X¥ph of fwhite solid. : 93 G
Yi el d: yz%) ng, ?%93205-)(@-%&-@?@?0 dnaﬂ)aﬁlﬁgm%?g%o MHz, DMSO- d6):ng 1.83
(t, J=2.13 Hz, 3H),Tdaqp ((sqlutidﬂ)qf UOT5E (B0 rﬂmﬁl)m phtaysidhit-butoxde(suspenddd 7. 2

(()8/ 4421?)13 S;JZ?E}{)af{gyﬂlezg%ﬁylgéﬂ-? Uggéqqé%luuon of 1 40g](§|)60 mmgl) of 2Wnut goy%%oxy

2- (4- br omogdenyhenof - &&sﬂh@@q@@b%ﬂﬁ'&%ﬁ%ﬂﬂ"(hﬂwTl%bé'a&:ud}i‘ Wi erRgeioam de
Starting froma m xture of 2-(4-bronmophenyl)-2-{ (2- but{;nylo lehen yl] 5

sul fanyl } - N- hymmmgtfgmla@mms and then recooled to O° C followed y the addition of

2- (4- bronmophen | QX

sul finyl}-2-N éigr%&y cet g‘m X}(q}/] aﬁ yé,rgpg,rf% C]r’rﬁb )he rﬁ%&“ﬁgowgbl\ﬁenbvaﬁ ﬁtémd
procedure as outlined in Exanple 75, 610 ng of 2-(4-bronophenyl)-2-{

[ 4- (2-butynyl oxy) phenyl] sul fonyl}-N hydroxyacetam de was isolated as a
white solid. np: 187 C Yield: 41/; Ms. 440 (MtH +, "H NMR (300 MHz,
DVMSO-d6): 8 1.85 (t, J=2.22 Hz, 3H), 4.86 10 (d, J=2.31 Hz, 2H), 5.03 (s,
1H), 7.11 (d, 2H), 7.31 (d, 2H)) 7.47 (d, 2H)) 7.55 (d,




2H), 9.32 (s, 1H), 10.9 (s, 1H). Exanple 89

2{[ 4- (2- butynyl oxy) phenyl ] sul fanyl } - N-hydroxy-2-[4-(2 15

t hi enyl ) phenyl ] acetam de Step 1. Ethyl [4-(2-thienyl)phenyl

Ni trogen was bubbl ed through a m xture of 2-tributyl stannyl thiophene (
15.68 m, 49WDaeA#I1} and et hyl (4- bronophenyl )acetate (6 g, LTV 08 n
toluene (250 m) before 20 0.5 g of tetrakis (triphenyl phosphine) pall adi um
(0) was added. The m xture was heated at reflux under nitrogen for 4 hours
before it was filtered through nagnesol and3concentrated. The residue was
purified using silica-gel columm chromatography by eluting it with 20%
ethyl acetate: dQiexipie sotodin wm eﬁttmlm{d%éﬁ-domeﬁﬂweal nhemhd Lt dRe Wass
isolated as a yellow oil (4. g). Yield 68(V?1 MS: 247.5 (MrH)'' 25 Step 2:
Et hyl bromo [4- lenq%wethﬂl)ybneﬁpr]an%é%ﬁt@ Wish gatygetask sodinmg bicathepate solution.

4-(2-th 1) pRgN

150 ) benyoy! ROk RPN exfracks yy RiATRL Lo bl SR NMLRAATIC AR
was added. The aridnhupmcqﬁtatadeelﬁéﬂaatolteefemby ﬁltmtmn Mia‘slredgmm fvater 3nchdmedsin
bef 30 it filt d d Th t t '
e oGt oe S iebhan 0 PN SOl PR e P R0,
filtered and comeaRispalyadass Bpec: 23Z9§M1H§ 2003 WO 00/ 44713 -73

PCT/ LTS00/ 02078 resi dué vvas purified using silica-gel colum chromat ography
by eluting it with 15% ethyl acetate: hexane solution. Ethyl brono

T e e

[ (4- hédr oxypheﬂyl ) sutd a:@qu soF}m#:O?ﬁ%fmwlngBgmﬁmwu oiaele(uaiuwxfﬁyloﬁy@meﬂm})-
accorading to the general thod as outlin N exarrpel te startlng
from ethyl ¥rorRyopignicaacid, n&ﬁ%ﬂ“}eﬂﬁérﬂyﬂ“ %@f’gp@nt@ﬂmgy ad fé>(5%ﬁ£)of AMF w

4- mer capt ophen i | d
73% NS 369. 1OA(d|9/+éi5—)|)095’i}8%L QI?SMM)(O{]& ﬁt&ysﬁwg@%ﬁgﬂyﬂ]hﬁ fﬁéjﬁ ﬁonm%

[ 4- (2-t hi enyl ) phammed]to sewn neperaivreind stirredi fax@bandithey reepolddeto 8 €& rAamixtatehod

tl d f t

[ 4 Dydr oxypherih 501 FInVA 1T R0 P 3000 PMEROTRG Solitpn QT2 Blyof THE aidor
and 2-butyn-1- 0021 thI33f ﬂ‘ﬂethyfhnﬁﬁe wotel thén ddded t@thy @kdcdvn.OFHe. reabtieh Gvas 4fifred at
VS(El) : 421 71 I\/Hrl—%e %046&2 but ynyl oxy) phenyl ] sul f anyl }

[ 4- (2-t hi endd ) pieamy PPEE?&FF p@ngdAienfopgeatalgd A2 ¥aruai Rep {eéldt‘ﬁ&a{:;éﬁéqcﬁd
method as outl iggd didﬁl&?ﬁeﬁ%\ﬁ‘e and(1BE €bmBihed %%@ﬁlu, %ref@mb@wm witer, 2N citric

[ 4- (2- but ynyl oxy) phenyl [4-(2-thien pheny acetate 1.34 g,
3.17 nmol ); 1. oacugsurmu@remybbm@, dmpd oY 7R, $0s| tee@b@nd\@ncmteﬂ ioNweEpe. Fhhe2 U
Starti ng Trom {elind SoR4LHRMLOBMPRI a8 o ekt SrRhanid Jopieny!

acetic acid (84 ovmn as ou |ned in
Exanmpl e 1 (st epwhite solid)fp.d16118° €. Emetecgpmytmmspw)zmemymsm f anyl
}- N-hydroxy-2-[4-(2-thienyl)phenyl] acetam de was isolated as a white
solid. np: 4B2C, Yield: 99 % M. 410 (MrH)+, 25 'H NMR (300 MHz, DMBO- d6):
b 1.81 (t, J=2.31 Hz, 3H), 4.71 (m 3H)E:§n (i 2H), 7 13 (m 1H), 7.28
(d, 2H, 744762(band 6H), 9.07 (s, 10.8 (s, IH).

4-(4- But- 2-ynyloxy-phenoxy)-N-hydroxy-butyramlde

Step 1: 4-(4-Benzyloxy-phenoxy)-butyric acid ethyl ester

25 To a suspension of 1.2g (0.030 mol) of 60% sodium hydride in 100 mL of
toluene was added 6.12g (0.030 mol) of 4-(benzyloxy)phenol and the reaction was
stirred at room temperature for 30 minutes followed by the addition of 5.85g (0.030
mol) of ethyl 3-bromobutyrate. The resulting mixture was heated to reflux overnight
and then filtered. The filtrate was washed with 0.5N sodium hydroxide solution, 3%

30 sodium carbonate solution, water and brine, dried over Na2SO04, filtered and
concentrated in vacuo to provide 5.45g of the bis-ether as a white solid. Electrospray
Mass Spec: 314.8 (M+H)*



2 ~ JuL zo03 WO 001 44713 PCT/ USOO 02078 -74 Exanple 90

(2R) - 2-{[4- (2-butynyl oxy) phenyl] sulfinyl}-

N- hydr oxy-2-[4-(2-thi enyl)phenyl] ethanamide 5 Starting fromy JuL 200

2{[ 4- (2- but ynyl oxy) phenyl ] sul fanyl } - N- hydr oxy- 2-[ 4- (2-t hi eny )phenyl%
acetam de (wb @M442313 Mol ), and follow ng the procedure asP@GUUSGOM2ET8I n
Exanple 7, 160 ng of (2R)-2-{[4-(2-butynyl oxy) phenyl]

sul finyl }-N hydroxy-2-[4-(2 thienyl)phenyl]ethananm de was isolated as an
offwhite solid. np: 158 C, Yield: 18% Ms44425.9 (MtH)+;, 'H NWVR (300 MHz,
DVMSO-d6): 8 1.79 (t, J=2.1 Hz, 3H), 4.43 10 (s, 1H), 4.75 (d, J=2.31 Hz,
2l ~, 6.98 (d, J885Hz 2H) 712(m 3H), 7.22 (d, J=8.79 Hz, 2H), 7.4
(m 4H), 9.31 (d, 1H), 11 (s, 1H). Exanple 91

2-{[ 4-(2- butynSdepr)‘ﬂHdMIPSYHPhMY)-bNtMMyﬂm pstex 2 15

La- (2. bubynyl oxy) pringipsted ek QOR) Bl ot 418 #bentomsaieppppangie i

acet am de and @hyl[edtef Zr 200 DYf @MapoIpABIIEd 6.81 ¢ bﬂs%}pahladmm on carbon and the
hydr oxy- 2-[ 4- ( 2- th| enyl ) phenyl ] et hanani de, (410 ,_.and

fol | owi ng the BRNERGEWHY W%sshékﬁnl yndei33pst %(%Xﬁ’ﬁ?&enfsl) 4?176*‘?7&8%#1"&1‘{1*“6

[ 4- (2- butynyl og¥d iR&iE@ Yirbygh M 1® and trated t 1.97g of th
sul fonyl }- N h%r o>gy 2- | 3 ‘(‘% algxéens& a?1eﬁg)/ncerellcae%arlrrll (‘j’aecu\?va(s) Rr%vé?%t edg 6(1)3 ae gray

solid. np: 175p1@n01\(486lgicy88%EWOWMM(SMMQZS(M%WR(300 MHz, DMBO-ds):
8 1. 83 (t, 3 H, 4. 85 (d, J=2. 01 Hz, 2H)) 5 .04 (s, 1 H), 7.11 (m 4H),
7.3 9 (d, 2H), ?.49 7.63 (band, SH), 9.30 (s, 1H), 10.9 (s, 1H). 25 Exanple
92h2|- E E 4- gzaBus&p%loay?nhle;ndylmlﬂanyh})r}i\k%’udaametﬂyl(eiteﬁapt hyl éacet ani de

Et hy 4- roxyp sul.f a 1- ngpt gtate repared_accor

to 30 the i;/féner al %E‘%/ﬁéﬁ utjgn 8%15}25‘ afﬁﬁ*"%heil %P@HP £SS°I§F%F”( & gfrom
ethyl bromo( 1omdhtz&selaxﬂp9@%@of'r¥ﬂp Qfagad@edSO'WS)'rﬁ %@grﬂm r&@b&gﬁl@f@' (4.
8 g 38 mol), 8 14 g of 20(13 WO 00/ 44713 PC'T/ USO0/ 02078

- 75et hyl [ ( 4- hydftwitmgnymys 9139&r(9l ]28 mmel) tofythg dc@thydeonyephenexy)-dutydic avidel| d
649 anber o

§[4/% 2- But ynl oxy%’1 egén’iq% {gl&vle zl}aﬁnw fj(LfLOfnrlz;HFhw?s) zglélg %ahe\/{/?aascumr1 (fa()lg)rw 38 bgcoc%Grgdl ng

5 to the general (E34mmna)p oﬁtdlélhyleﬂodmaxﬁunymbeﬂe (r&tﬂthbeactEmamﬂxtmg wasom

ethyl (4 h oxyph I ul fan 1- napt acetate (7,74 mml,) and

T b ov- 2 bt ySaeagn ! §) st B0htnpers R e Eordbited o Thedaiods B

(85%; anber Otﬂromb@gﬁQQecﬁoﬁ vt pell Blufing 4vithletbiilt Xd&ia@ﬂ@xﬁﬁ&r?ﬂ]b) soipkaiad } (

1-napthyl) acetic acid repared according to the general nethod as
out |1 ned 1 n ExBABE G8%)atilapdesired 4(AmuAgmIQsNRICRoKy)-bUyTic acid ethyl ester as a

clear liquid. EI Mass Spec: 276.9 M"

20  Step 4: 4-(4-But-2-ynyloxy-phenoxy)-butyric acid
To a solution of 0.37g (1.34 mmol) of 4-(4-But-2-ynyloxy-phenoxy)-butyric
acid ethyl ester in 6 mL of THF/methanol (5:1) was added 1.6 mL of 1N sodium
hydroxide solution and the resulting mixture was stirred for 1.5h at 70°C. The
reaction mixture was then concentrated in vacuo, triturated with ether, filtered and
25 dried in vacuo to provide 0.36g of the carboxylate salt as a white solid. Electrospray
Mass Spec: 247 (M-H)

Step 5: 4-(4-But-2-ynyloxy-phenoxy)-N-hydroxy-butyramide-
According to the procedure of Example 9 (Step 3) 0.36g (1.33 mmol) of 4-(4-
30 But-2-ynyloxy-phenoxy)-butyric acid provided 0.237g (68%) of the hydroxamic
acid as a white solid; m.p. 123-125°C. Electrospray Mass Spec: 263.9 (M-H)



(2-But ynl oxy) phenyl ] sul fanyl } (1- napt hyl )acetate (7.64 g, 19.6 muvol) 4.92 ¢
of product was isolated. Yield (69%; white solid, np 98.7 C, M5 722.8
(2MH)' 15 Starting from {[4-(2-Butynl oxy)phenyl] sul fanyl }Ei. nﬂ@ﬁ%#) acetic
acid (4.69 g, 12.95 mmol) and foll ow ng the procedure as o f'

Exanpl e 1 ( Swvemod)71d2. 959 of PCT/US00/02078
2-{[4- (2-Butynyl oxy) phenyl ] sul fanyl } - N- hydr oxy- 2- (1- napt hyl ) acet am de was
isolated as a white solid, np 139.6 C, M5 378.1 (MtH)+; 'H NWR (300 MHz,
DVSO-d6 ): 81.87 (t, 3H), 4.62 (m 2H), (s45-1H), 6.87 (d, J=10 Hz, 2H),
7.37 (d, J=8 Hz, 2H), 20 7.46 (bm 4H), 7.80 (d, J=3 Hz, 1H), (d, J=4 Hz),
8.03 (d) J=8 Hz, 2H), 9.2 (s, 1H Exanple 93

2-{[ 4- (2- But ynyl oxy) phenyl ] sul fi nyl }-N hydroxy-2-(1-napthyl)acetam de 25
Starting from 2-{[4-(2-butynyl oxy) phenyixamglé ddyl } - N- hydr oxy- 2- (1- napt hyl)
E)igtrglmed(; ’(109?99&3 gf 2 mTPu-Bup Q-ynyioxgyi”)h%ﬂoxyﬁq\l-ﬂ Po?(gya{cgta%dg utlined in

2-{[ 4- (2- but ynyl oxy) phenyl ] sul finyl }- N-hydroxy 2- (1- napt hyl ) acet anm de) was
i solated as a white solid, 159.4 C N5 394.1 (MrH) +; "H NWMR (300 MHz,
DVBO-d6 ): &1. 44 lil!t-z-xwoxmp Ox¥3-acefie acid efhylester 1y 6 72 (d, J=11.7 H,
2H), 7.24 30 (2H), #F3{ sdsplnsidiof 660 ff @rUIS%!\'&I) off60% sécﬁumjﬂs’hndelﬁ 108 thE of 1H)
2 ~. ,1lUh ?2~ WO 00144713 PCT/fJSOO/ /8 -76 Examp

2-{(4- ( 2- But ynytblugne plasagdedsiiDg ¢0.915 melhpfl Adagnzzmy)phaml rand) the e¢agtivrd avas

Starting f 2-f [ 4-(2-hut d

ot oty " o e oS B ok A SR I B b b afitigh 8K Y 6E aft @ 013

oKﬁ |h i ged in Examilb of f’lﬁyll ohl(ﬁaacﬁtam; The résuItﬁg(nlﬁxhbﬁ wmyh&mﬂ)tb[ﬁa’mﬁ clivegﬂéﬁtangIIB} .
- r OXy- ce I.SOl.a as_.a |te ol 1

o s o s Seritin S EAGUE FEs Pibet il PN Bociom Amdroxids sglitio 3h (o
J=2.3 Hz) 1 |'|) )soBiuBP cafbondte "Boluu%no v(rzﬁer &rr@ U’El}: Akkd Jvefjf'\'_N&ZEO@ ﬁil@eréﬂz anaH)

7.51 (m 2H), 7.95 (m 2H), 1 (d 2H), 9.28 (s) 101
(s, 1H) Exanpl ecopeentrated in vacuo to provxde 2 62g of thc bis-ether as a Whltc sohd M p- 65 67°C

2-{[4 (2- But ynyl oxy) phenyl ] sul fanyl }-2- (4-fl uorophenyl)-N hydroxy-2-(1
napt hyl ) acet am’'de 15
Et hyl [ (4-f | uor ophenyTg § §dutigrdofoX i €74 )mmdlf amhle]azbom mtmnmd ppadaptarie d00

accorh o0, {8 %S08 TR IR TR\ 4450 52 gl 5 e e

4- mer capt ophenogag( shaRerd uﬁ&r ki) of Kyd}g éii chr %OQ‘H@tremg fidttateCfas Nitered
(82.6%; anber oil; M5 305. M H)

[ 4- (2- but ynyl oxs;xyoplabh%g}wl@ aﬁmoqcer(tmltfq mdﬂwwv%ﬁcb?&%ﬂmbenﬁk 0]
according to thgudaens] 3boABéhkod as outlined in Exanple 1 (Step 2). Starting
fromethyl[(4-fluoro enyI )%(4 hydr oxyphenyl ) sul fanyl ] acetate (7.05 g, 23
mrol ) and 1 br ono- 2-Awpydiag ©4hOpcedie ahbxampls 1@ Step 3Y, 1H5¢d8.d1 mard) of the

SOt P IR B, R AR e g s
prepared accor dyeligwt cl. Eleetrgspner MassByleb @4 8Bs(MLHY | ned in Exanple 1 (Step 95).

Starting fromethyl[(4-fluorophenyl)[ (4-hydroxyphenyl)sul fanyl]acetate
(4.73 g, 13 mmol ) 3. 26

(4-But-2-ynyloxy-phenoxy)-acetic acid
According to the procedure of Example 10 (Step 4), 1.0g (4.00 mmol) of (4-
25  but-2-ynyloxy-phenoxy)-acetic acid ethyl ester provided 0.47g of the carboxylic acid
as a white solid; m.p. 114-116°C. Electrospray Mass Spec: 218.9 (M-H)

2-(4-But-2-ynyloxy-phenoxy)-N-hydroxy-acetamide
According to the procedure of Example 9 (Step 3), 0.40g (1.82 mmol) of (4-
30  But-2-ynyloxy-phenoxy)-acetic acid provided 0.20g of the hydroxamic acid as a
white solid; m.p. 130-132°C. Electrospray Mass Spec: 235.9 (M+H)"



3U g of product was isolated. Yield (75%; anmber gum NS 329.3 (MH' 2 4
JUL 2003 WO 00/ 44713 PCT/ US00/ 02078 -77 Starting from et hyl

[ 4- (2- butynyl oxy) phenyl Jsul fanyl } (4-fluorophenyl) acetic ;‘l@pg 0g, 9.1
mol ) and follow ng the procedure as outlined in Exanple 12? 2959

of 2-{ (4-(3vbdowga1d oxy) phenyl ] sul fanyl}-2-(4-fl uorophenyl ) PNI/US00/02078

hydr oxyacet am de was i solated fromthe reaction mxture as a white solid,
np 5 105.7C, MS 346.1 (MtH)+; 'H NWR (300 MHz, DMSO-d6 ): bl.82 (t) 3H),
4.70 4.72 () 3H), 6.00 (s) 1H), 6.19-6.944.d, J=6.9 Hz, 2H), 7.15-7.21 (d,
J=17 Hz, 2H), 7.24-7.27 (d, J=8.7 Hz, 2H), 7.4 (m 2H), 9.08 (s, 1H), 10.78
(s) 1H) Starting fromof 2- { [4-(2- bumgwpgg(ﬁphenyl\] sul fanyl }
-2-(4-fluorophenyl)- N 10 kzgroxyacetam de (1.29 g, 3.3 nmml) and foll ow ng
the procedure as outl i nedh( &wpybxy-p@xemﬂb@l bydroxy-butyrathids a white
solid, nmp 91.1C, The mmjor diastereo isonmer was isolated. M5 362.3 (M+H) +;
"H NVR (300 MHz, DVMsSO-d6 ): 81.83 (t, 3H), 4.41 (s, 1H), 4.76-4.77 (d, J=3

Hz, 2H), 6.97- Z.(QJBL(tdZ yiyi6x B phenyl)2bityrié. a0t 7. 10 (dd J=8.9 Hz, 4H),
7.16-7.19 {d, J= 15 Exanpl e 97

Preparati ondof 2- { ( IO(aZSCBIH_%%% bbﬁ)é ;ﬁéHrlNP‘PQUI qfo‘hﬁ PF%‘-"(‘EZIP*’FPM‘@HF%W‘F in N
hyd t °

ZY{ { Ziq(/g?ﬁu?yngpof{g’y3@%‘%"]65’6’?’;% anyloit OZC(Za? |a38‘?do;§ enyh (ﬁ% n23“r]o yOfa%e am de
( 1.29 g, 3 . 3tmbroinjdeaand fhel teactiongwhsh ¢hepr dlveddrte warmo tio Iromdempexﬁum]ahce 75,
0. 106 | at l.i d 60. 1C : +: ' H NVR
(300 Wb DNBOSRES fof 3 "B teqctiod Ryivge ks (R pOvthd o 306, o Siifetéassadyim (.
1H), 7.08 7. 11bfcbodms. Blrion a%hi)the ?}réaﬁm? laiygr Was sépa?at&:l Hehe oﬂs er/ wab

(d,)=5.4 Ha, 2H) 7.45 25 7.47 (d, J=6. 2H, 9.3 (s, | 0 (s,
1H). Exanpll@ ogcidified with concentrated HCI solutlon and en extracted with dlchloromethane

2- (2- met hoxyph I | sz m de
30 Ethyl (z- ne?%félrg ‘é’%é’%ﬁ%’ﬁp%%ﬁ?&ﬁy 1?‘any ac}gg%\ég‘)!['t} égé\gﬁy%%gggr ed

?ccor di Rgl tg tlpeov(y?ib()%dg Ofgllngm %@»Md)xymbcnyil)rbumanpﬂesl (st2ep 1), starting
rom et r ono

nmet hoxyp%enyl) acet 3{’@% 108) ?éﬁgo 'ﬁ%‘yhygﬁ%i‘yﬁh‘?{‘éfrﬁe{{‘ 3?./8 Bﬁa?ﬁll%D&F 87.5
?TZTDU h24 9hg aridaddeaiod. gﬁ%domddmlﬁflbﬁiaﬁ)oﬂﬁ%foﬁﬁeﬁﬁﬁOQMHH:hf fddoytlethane andd c

met oxyp en utyn phen ul fanyl }acetate was prepare

accordi ng 8 t '&é‘hg?ép‘"ﬁ‘éfe’h‘ﬁ %&MW%%%@%@@ "sfeéﬁl‘)?)wasgﬁgﬁ'?ti ng
fromethyl (2- qgbRaxihemnd lei&é’cté@@fﬂ%&?ﬁ%ﬁ)é& b%f' mml ]fm@ﬁeataﬁa %oﬁc%n@ated 10
mml ) and 1- brono2-butyne (1.5 g nmol ) ; clear oil. Yield 87%

MB(El): 371 ( vaacuoeqpmm&(%wﬁweﬂly% Mé«(hzdmvmmbayyrpmnyl ] sul fanyl }
acetic acid was prepar&ing 1o the procedure of Example 10 (Step 3), 0.553g (2.851 mmol) of

methyl 4-(4-hydroxyphenyl)butyrate and 0.256 mL of 2-butyn-1-ol provided 0.294g
20  of the butynyl ether-methyl ester after chromatography on silica gel eluting with ethyl
acetate/hexanes (1:10).
To a solution of 0.294g (1.195 mmol) of the butynyl ether-methyl ester in 12
mL of THF/methanol (1:1) was added 6.0 mL of 1N sodium hydroxide solution z_md
the resulting mixture was stirred at room temperature for 6h. The reaction mixture
25  was then acidified with 5% HCI solution, extracted with ethyl acetate, dried over
MgSO, and concentrated in vacuo to provide 0.223g of the carboxylic acid as a tan
solid. Electrospray Mass Spec: 231 (M-H)

4~(4-But-2-ynyloxy-phenyl)-N-hy&roxy-butyramide
30 To a solution of 0.189g (0.815 mmol) 4-(4-but-2-ynyloxy-phenyl)-butyric
acid in 4.3 mL of DMF was added 0.132g (0.978 mmol) of 1-hydroxy benzotriazole



10 according to the general nmethod as outlined in exanple 1 (step 5),
starting fromethyl (2-nethoxyphenyl) { [4-(2-butynyloxy)phenyl] sulfanyl }
acetate (3 .1 g, 8.3 mol); 2.7?g of white solid was isol at%dl‘ JMLei(ﬁb 93%
MS: 341.4 (MH) Starting from

(2- met hoxypheopdafri3t- ( 2- but ynyl oxy) phenyl ] sul fanyl} acetic ZET@SP@02678g, 15
7.6 mol ), and follow ng the procedure as outlined in Exanple 1 (step 6),
2.6 g of 2

(2- met hoxyphenyl ) - 2- {[ 4- ( 2- but ynyl oxy) phemyl] sul f anyl } - N- hydr oxyacet am de
was isolated as a white solid. np: 172-173C;, Yield: 97% WNMs: 358.4 (MH) +;
T NIR (300 MReonRRO?) 02 Eodss, Ao SS0L{5: @ibanyfhafobivey s 12
2-(2- met hoxyphemabc)mmd@[mdl(ozhlbudwmﬂl tb&yéSplmaaml}tgm Wasspiried (4t topdy tesperatrani de

25" hylr oxoac Ba hudt 38 MUY SR EPSIY A Shadh o2 il 0SB NRRSRY

outlined in Exaymbﬁylimﬂmﬁ@hmoﬁfand the reaction was stirred overnight al room temperature.
2- (2-nmet hox henyl) 2- é[4 (2-bu %ox%cghenyl sul fin I} Nh%dr oxyacet am de
was i sol at e ag & Ipntics W@y fhgn ‘5?{\;‘ VIGCValeHand, expac j"GFh athyk pestaley Thoner

vas 2i ?g' aga;j %@2%?:(4% Gh%'ﬁcifweréz"w%d (f%ﬁpwgéé%andl\éfﬁ%‘é& sbdluﬁlbl%’éb&ﬁte akid

7.22-7.40 (m Qgersﬂezsw fst;re@dmd m)cengatsQ i ¥acud k) progide 0. 1568 of e hydras@mic
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subjected to the Kaiser test. If the test showed the presence of free amine (resin

turned blue) the coupling described above was repeated, otherwise the resin was
washed with DCM (3 x 50 mL), MeOH (2 x 50 mL), and DCM (2 x 50 mL). (A
25 wash consisted of addition of the solvent and agitation either by nitrogen bubbling or
shaking on the orbital shaker for 1-5 minutes, then filtration under vacuum). The

resin was dried in vacuo at room temperature.

Step B: Displacement of bromide with 4-hydroxybenzenethiol.

30 The 2-bromo-6-phthaloyl hexanoic acid hydroxyamide resin prepared in Step
A (20 g, 1.1 meg/g) was suspended in THF (50 mL). 4-Hydroxybenzenethiol (12 g,
5.0 eq.), sodium iodide (13 g, 5.0 eq.) and 1,8-diazabicyclo[5.4.0]undec-7-ene (DBU,



Starting from {[4-(2-butynyl oxy)p
acid (7.61 g, 20.6 nmol ), and fol
Exanple 1 (step 6), 2.904g of 2-{
[ 4- (2- but ynyl oxy) phenyl ] sul f anyl } - N—hydroxy 2- (4- et hoxyphe@y YUbcdani de |
was i sol at edvo vo/ehsE 38% Ms: 372.2 (MEH)' "' H NVR (300 MHz, rDbRESIBR0T6) : 8
1.25 (t, J=2.22 Hz, 3H), 1.80 (s, 3H), 4.00 (q, J=2.22 Hz, 3H), 4.60 (s,
1H), 2 4 JU _ 20@B WD 00/ 44713 PCT/ US00/ 02078 -804.65 (s, ZH), 6.80 (d,
J=9 Hz, ZH), 6.90 (d, J=9 Hz, ZH), 7.20 (ghg.J=9 Hz, 2H), 7.35 (d, J=9 Hz,
2H), 9.00 (s, 1H), 10.8 (s, lH) Exampl e 101 5 2-{[4-(2-Butynyl oxy) phenyl J

| f | }-N-h
2 (142 buty neP oY BREA) LS A e REEh s e R e (9 12 21 ke
g ?188 ny, f 222{7[ Elrﬁrmg):réatﬂ‘de fredchon\nmgutrb &vap rfﬂtemdlua}nmeﬁsttwuﬂm/nZ 2 E;(lamrmiL?()?
o] - - (2-But yn n ox
phen;r/TF) acet am Qéﬁﬁié’étefé&lyét ﬁe’g’}s iSM] b%KM? \é %ﬁ%ﬁ%g] I‘J%é ﬁé‘%o
('VH‘H) +. Mo 192313 9Phe (B4R WIsUritd %1 vacuo at room temperature.
{[4 (2- butynyl oxy) phenyl | sul fonyl } - 2- (4- chl or ophenyl ~- N- hydr oxyacet ani de

2- {[4 (2- butyng @)Rﬁ(&w%h‘;yﬁﬁ%ﬁtﬂé chl or ophenyl ) - N- bydr oxyacet am de

was prepared by Starti

| 4-((2-but yny| oxy) piy 2} udjasom ey pting - tlost hoxapgiocm hyaroepattide
) eaure a a

1000 07 271 [ 4 (omusirennen msmRLr0 R Lhmeble) e sispasied P MERI50 mL) and codled

phenyl ) - N- hydr wmceimﬂ%wﬁe (SO, o &f) and\WWdiiin 9hridk 2MSg, #04¢F v H) +,

Mp: 138- 140 Exa
2-{[ 4- (2- Bi® ynpd r@ﬂ;ﬁpg Hbhixwis shaken ptiqomylgmpssatze OBerRighhoidiRaRyatipn Jriatuser de

25 Methyl [(4- I h

( 3- bromophenyl )ng@g%%?%?y%&ld J@gﬁy ﬁnﬁ%:??ﬁﬂﬁ,g ﬁéﬁ(fggg s I%Igéfsdo% ion
of triethyl ank@el)3Thertepin wasdiriethirs widup aefodmOtempedBud Mol ), and 4
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dried over Na2S04, filtered and 2 | ul . 200 WO 00/44713 -81 5
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| om ng the procedure as outlined in

resin prepared in Step C (3.4 g, 1.1 meq/g) was suspended in THF (150 mL) and
ethanol (150 mL) and hydrazine (30 mL) was added. The reaction mixture was
shaken on an orbital shaker at room temperature for 12 - 24 hours. The reaction was
filtered and washed with DCM (2 x 50 mL), DMF (2 x 50 mL), MeOH (2 x 50 mL),

20 and DCM (2 x 50 mL). The resin was dried in vacuo at room temperature.

Step E: Acylation of the primary amine
6-Amino-2-(4-but-2-ynoxy-phenylsulfanyl)-hexanoic acid hydroxyamide
resin prepared in Step D (0.33 g, 1.1 meqg/g) was suspended in DMF (60 mL). N-
25  Phthaloyl glycine (1.5 g, 4.0 eq.) 1-hydroxybenzotriazole hydrate (HOBt, 1.43 g, 6.0
eq.) and 1,3-diisopropyl-carbodiimide (DIC, 0.18 mL, 4.0 eq.) were added. The
reaction was shaken on an orbital shaker at room temperature for 2 - 16 hours. The
reaction was filtered and washed with DMF (3 x 5 mL). A sample of resin was
removed and subjected to the Kaiser test. If the test showed the presence of free .

30 amine (resin turned blue) the coupling described above was repeated, otherwise the
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20 Flow Rate: 22.5 mL/min.

Example 13
2-(4-But-2-ynyloxy-phenylsulfanyl)-6-[2-(1,3-dioxo-1,3-dihydro-
isoindol-2-yl)-acetylamino]-hexanoic acid hydroxyamide
25 had HPLC retention time’ 4.5 min. and MS’ 510 (M+H).

The following hydroxamic acids compounds arc synthesized following the

stcps in Example 13, and using quinaldic acid, 2-bibenzylcarboxylic acid, 3,4-
dichlorophenylacetic acid, 3-quinoline carboxylic acid, 4-(2-thienyl)butyric acid,
30 xanthene-9-carboxylic acid, diphenyl acetic acid, 1-isoquinoline carboxylic acid, N- .
methylpyrrole-2-carboxylic acid, thianaphthalene-3-acetic acid, or indole-3-acetic

acid.
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Example 23

Quinoline-2-carboxylic acid [5-(4-but-2-ynyloxy-benzenesulfinyl)-5-
hydroxycarbamoyl-pentyl]-amide.

Step A: Oxidation of sulfide to sulfoxide.
The 2-(4-bul-2-ynoxy-phenylsulfanyl)-6-phthaloyl hexanoic acid hydroxy-

amide resin prepared in Example 13, Step C (6.7 g, 1.1 meq/g) was suspended in

10

DCM (200 mL) and 70% tert-butylhydroperoxide (45 mL) and benzenesulfonic acid .

(2 g) were added. The reaction mixture was shaken on an orbital shaker at room

temperature for 12 - 24 hours. The reaction was filtered and washed with DCM (2 x
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2- {[4-(2- but yny| gaydobeoy] ) sulf ik hads ANER Dk gy acet am de Exanpl e 10

gi( gn}) I[ zel- (1 %?but ynyl ox@uinbkiy-kabbkylitycid [3-(@hang!ynkidry demeyiesutfirgiy-Sipydoogy-t | ng
(T & b 46 SR i Bhtik S e b AR el
3/; ] Ri ggl ; , é <(:| 4;& &gemm (R YooY 1o BxdrhpieV3} S&p F@Dive Rkdhiple 23y ganéiaride
carboxylic acid [5-(4-but-2-ynyloxy-benzenesulfinyl)-5-hydroxy-carbamoyl-pentyl]-
amide as a mixture of diastereomers which had HPLC retention time® 4.35/4.5 min.
and MS’ 494 (M+H).

25
The following hydroxamic acids compounds are synthesized following the

steps in Example 23, and using N-phthaloyl glycine, 2-bibenzylcarboxylic acid, 3,4-
dichlorophenylacetic acid, 3-quinoline carboxylic acid, 4-(2-thienyl)butyric acid,
xanthene-9-carboxylic acid, diphenyl acetic acid, 1-isoquinoline carboxylic acid, N-
30  methylpyrrole-2-carboxylic acid, thianaphthalene-3-acetic acid, or indole-3-acetic

acid.
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g, 10 mmol); 359ye H) 15 Startlngfra)m{

[ 4- (2- but ynyl exyipten QU||0.|| = Z-1 —aqet o - 10
mol ) and f ol V\H; % 4 %ey foé(y' 6‘?\_‘.;?‘11'%@&) F# 3\3174&2[ ef G‘Pi 29
of 2-{[4(2-bufynyl oxy WA hexanoic) - N— hydr oxygcet ani dle
was i sol at ed np-. 148 C— Yield: RAO N 378 (I\ZI+H\+ "H
NVR (300 Mz, | DVBD- dp9H- anehe@g@- oxylic 7a¢id | [4-but-d5 (471/4.8H)) 6549- 80
(s, 11H), 9.0|(bs) 1|¥yyloxytbergexasulfinybps-hydeenypl e 115
2-{[ 4- (2- but yayl oxy) ptrebarhddtpeniyhlydmide- ( 2- napht hyl ) - Ne hydr oxyacdt ami de} 25
Starting from 2-8¢4- [ 2-(HBuw-ynyioxyiearsnedulfinyiarey | | - 2-{( 247882y | )-533hy£r OoXy
acetam de ( 1]188 g, bdiph@iylacesiuinihohkradoitg t he pracidqure as outl|i ned i
Exanpl e 7, 909 ngy of | hydroxyamide
2-{[ 4- (2- but y§yT 8%Y) 39&?&\)&}:6&:&8 ﬁ-@ﬂﬂbi;_xdqrc( Za @ PR (WbAC 2N [Ny G082 CT|aTighe rs

isolated as a|white gxy_ggﬁc,g&g VBSLRY R 9_soners€mere not sgparat eg.
Mp: 157C; Yield: 469 QM] Diide 30 4 JUL 2703 WD 00/ 44T113

PCT/ US00/ 0207
-(2- cet np)-2~ 4.44/4.50 513
Xy) p i) -ynylox g?&zenest - ;%1 [H fﬁ/fc) - N hydroxyacdt am™de

2-{[4-(2-buty yI 2

gt ?i; E‘I_I ?g buIry y] r\V\I\ kﬁgﬁbb’@'p?ﬁym% 1 N- Jrqu e 2 onhf had N B acet g_mide
(1.81 g, 5 )33an 2B quﬁeb et mb@fé?é% i neﬁoﬁwf Exonp{% ,
1.2 g of 2-{ indol-3-yl-ace ylammo) -hexanoic acid
[ 4- (2- but yny! &xy) phenbydrexyamide |} - 2- (2-napht hyl) - N- hyldr oxyacet adi de was
isolated as a white powder. Yield: 61% M. 410 (MtH)+; 'H NVR (300 IHz,

Example 34
N-[5-(4-But-2-ynyloxy-benzenesulfonyl)-5-hydroxycarbamoyl-pentyl]-2-
5 phenethyl-benzamide.

Step A: Oxidation of sulfide to sulfone
The 2-(4-but-2-ynoxy-phenylsulfanyl)-6-phthaloyl hexanoic acid
hydroxyamide resin prepared in Example 13, Step C (6.7 g, 1.1 meg/g) was
10 suspended in DCM (200 mL) and mCPBA (8 g) was added. The reaction mixture



DVMSO-ds):8 2.5 (s, 3H), 4.9 (s, 2H), 5.2 (s, 1H, 7.0 - 7.9 (m 11H) 9.3
(bs, 1H), 11 (s, 1H. 10 Exanple 117

Tert-butyl-4-[1-{[4-(2-butynyl oxy)phenyl Jsul f onyl }-2-(hydro>§y4ar3be%32
oxoet hyl ] - x- pi peri di ne carboxylate 15 tert-butyl

4- ( 2- et hoxy»0 oxaset3hyl ) - 1- pi peri di ne carboxyl ate was made aREBHPEINBIBo t he
literature procedure from Ashwood, M chael S.; G bson, Andrew W; Houghton,
Peter- G ; Hunphrey, GQuy R ; Roberts, D. Craig; Wight, St anl ey H. B.; J.
Chem Soc. Perkin Trans. 1;6;1995; 641-6433tn two steps starting from
N-tert butoxycarbonyl -4-piperidone; 4.69 g clear oil. Yield 95% {over two

steps); M 27gagshiRed bR o“rbfeéleshalaer at Rohr emptande fok-12[-24(uRUTNNAAIOH)
phenyl] sul fonyl}-2-ethoxy- 2- oxoet hé&gﬂl)x i%a@e“ di ne carboxyl ate, sodium bis

(trimethylsilyWwps ﬁmre@arqdrw@@e@ww LhaddMdE & 58 I@IIP] MeGH @k S@nder
ni trogen. THF g%{}yalnﬂ‘gexgaé xas%UlﬁE)L,SﬂhQ\%sth@F?dq&%%% t%d{ﬁ & | over ed

to -15C. Tert- el hoxy-2-oxoet erirdine car xy ate (4.6
g, 16.97 mol) and 4 but - 2-ynyl oxy-benzenesul fonyl fluoride (4.08 g, 17.9

mol ) were gconfi n n 0 d added dropw se to the m xture,

mai nt ai ni nggt HE ‘@fef(@FPp@WgﬂePP on below -15C. The mixture stirred
at -10C for 1.5 houNm@t ny‘ﬂok}‘ bmenaummﬁstpmmtym&ﬁho@ruélcﬁn)tcrragtaﬁﬂdé n
ethyl acetate. The organic | ayer was washed with water then dri'ed over

NazS04, filt er aginapeepaesdc éhts{%ﬁ . Wae deprgipcied- 1n (givg [Marpioatiptigi2ornpyy-
heny! | f
ot a4713" - g8 PRRESEAI Ry B0 ptroky BnRE tefincording o’ b, fi8ckauttn

col umm chr omat Egampm/lx))%teplmtl ng with 20% et hyl acetate: hexane sol ution;
3.74 ¢ clem gel. Yield 46% Ms: 480.2 (M+tH)+ Step 2: [
1-(tert-butoxycarbonyl)-4-piperidinyl] { [4-(2-butynyloxy) phenyl]
sulfonyl} 5 acstebcc aﬁtﬂatmsofﬂmmha@aﬁﬁﬁ@rdl ng to the general met hod as
outlined in exanple 1 (step 5), arting fromtent-buty

[ 4- (2- but ynyl oxy) pheHyinp- %@r%ﬁyynoywzbewwyfow B?%’@PHVI )401‘{ ph%?’ﬂ(}mﬂ@:

I\/gr b%%' gt e |\/£ er'éng 60%% gb ﬂg%e)qs%)gﬂrt&?ﬁ& M%&égfﬁ"“}aﬁ’%ﬁﬁk& Wi £oibbikylciivikflic’ 9%

1-(tert- but oxy ecid tibhyg, }-Meq)iapenrdide ny ll]e Hrocfedu(ezntﬁuaﬁrgle dyStepEan\give N-[5-

S0 1 b it i

[ 4- (2- but yny| o¥yyzamide resin.

phenyl ] sul f onyl } - 2- (hydroxyam' no) - 2- oxoet hyl ] - 1- pi peri di ne car boxyl at e vvas
i sol at ed asawhltes 80C;. Yield; 16% 67, OED

(300 Mz, 15 laa)ileamaae Vatee R%&w@ylozyobenmnswf@gyl)émdr Y%b%myl-l H) ,

1.8S (t, J= 2 2 2.70 | 3.67 (d,
Ji19. é . %eﬂ't'?]é 23ﬂ'fbenetﬂx¥_1|)90%ngarﬂ*1%e fﬂ%ﬂf‘ﬂe re%gl)l oy 2H§;n - |;|__|)7 (4 3= 5(9 e

2H), 7.76 eel) J=9 HN-[5S2MyBut-ynylexy- bqa)zenemfml)(Sshydxox})carbgnawpmeetw}i% 20
2-{[4- (2- butyny} GonPREMIARU M plapalda ISREY C21d 50! PEIhEl)/ Y bhs 25ahEdM de
according to the procedure in Example 13, Step F to give Example 34: N-[5-(4-but-
2-ynyloxy-benzenesulfonyl)-5-hydroxycarbamoyl-pentyl]-2-phenethyl-benzamide
which had HPLC retention time® 5.0 min. and MS® 541 (M+H).

25
The following hydroxamic acids compounds are synthesized following the

steps in Example 34, and using quinaldic acid, N-phthaloyl glycine, 3,4-

dichlorophenylacetic acid, 3-quinoline carboxylic acid, xanthene-9-carboxylic acid,

diphenyl acetic acid, 1-isoquinoline carboxylic acid, or thianaphthalene-3-acetic acid.
30



Step 1: 2-{[4-(2-butynyl oxy) phenyl]

sul fonyl } - N- hydr oxy- 2- (4- pi peri di nyl ) acet am de

Tert-butyl-4-[1-{[ 4-(2-butynyl oxy) phenyl ] sul fonyl } - 2- (hydr gx

am no) - 2- oxoet hyl ] -1 pi peridi ne carboxylate (160 ng, 0.34 I~5U‘-V\@3

di ssol ved i woeddaarsol i c HC (50 ml) 25 and allowed to stir EBETUSHNA2078
tenperature for 1 hour. The m xture was concentr at ed. After over ni ght
drying, 80 mg of 2-{ [4-(2-butynyloxy) phenyl]

sul fonyl }- N- hydr oxy- 2(4-pi peridinyl) acetaglide was isolated as a pink
powder. np: 140C; Yi eId 59% WMs: 367.2 (M+H)+; ~H NNR(300 M-lz DIVBOdG)

81.46-1.?0( . L1.8D (1, :sl-l) Z. 10- 2. 30 ( pang 2. 53H) ,
3.21 (m 2H), 4.88 (d, 30 VS 717
(d. 329 Hz, 2%‘\’)%‘"1'%' %@90@@%’? '8.52 (m) 1H), ! 515 (s,
1FD: 10_9 (S —J 2.2 mr\nnIAA71Q DPTIHQu\ aae Q oX() Ex.a m|e
119 2-{[4-(2- but%ﬁnyl oQW plinene F@E?ﬁ%r@jﬁlﬁ(ﬁ%% Yol 1- @8%et hoxéé@nzyl)-4
pi peridinyl] hcetani cFE‘YEbeEFWWIf{Oﬂ[V]Aﬁ(‘ eEXeAsPRBRYY pheny| Jsul f onyl }
(4- pi peri di nyl)Lacet atpentidkamidenar ed according to thelgeneral ne hod as
outlined in ekandf e [12-8-But-2pnyloyy-betzanesutignyl)-6+L- 4.35 542
tent-butyl -4(fL-{[ 4- ( A1 (Badipry-it 3xdihydrbésoyidol-2-yl)-acetyl-
sul fonyl } - 2- ef hoxy- 2-amine}-haxanoid a¢id hediodyagidear boxyl @te (2.5 g, |{5.2 1);
1.88 g yellow sod7 d.| X(£Bdi-B¢%910Mebenz8hesdIfoMb-[210 $t ep 5200 Et hYT 542
[ 4- (2- but yny! pxy) phelng!d-gishib@ehy-adef ArimsI@xxRENZ Y| ) - 4- pi per [ diny! ]
acetate To a sol uti (2- utynyl oxy) phenyl ] sul fonyl}
ANl o Otrhc‘itf hfthreWamide?- )

- I,
tni et hyl ani nd| (2 ) a%}é’tf’ﬂ“ﬁ"i{&’ ‘gelw 50 (o.@m, 2348 ol )
was added. The m xtu Hed |ght. The m xt @ire was

Tzé i dues'@s tjjrﬁggel e

with 50% efhyl
- ; xy)phenyllsul fonyl} [
42 fﬂ—Bét*?ﬂth?K)] @tzemtfamd bms | sl at sdl@as a|y&h9 oy oi
(680 mg) . Yie]d 46% | diphenShoetylamhno-hexanoic acid
{[ 4- (2- but yny]_oxy) phigmdrdxsainideny| } [ 1- (4- net hoxybenzyl) - 4- pi peri di nyl ]
acetic acid was 4¥ epakeghirslinesiciafighxyic t heidgefreabutize] hod 440 out || i 5¢0l iln
exanple 1 (step 5), [sBidxytentenesiifonhiy!s-Rydréxy-2- but ypyl oxy) phenyl ] sulf onyl
} [ 1-(4- met hbxybenzydatban bR péitP@aingdeny! ] acetate (650 ng, 1.3 ndinol); }540

whi t | [0 T el g BB f
[Zg( 2- Ibute_y?SI 3xy‘§2plhgr§IEi§;§i (ﬁfﬁl‘ﬂll Ej %égﬁﬂgﬁa@%%n yl ;Oim})l per i gl nyll]

acetic acid (B30 np) i 55 de &N W ng rocedure a$ outl ijned
in Exanple 30~ ot ~o ez iy of—2 {[ |}

N- hydr oxy- 2-[ 1- (4met hoxybenzyl ) - 4- pi peri di nyl ] acet am de was isolated as a
white solid. rnp: 138C WO 00/ 44713 -90 2 4 JUL 20Q rcT/usoo/ ozo7g Yield:
50% Ms: 487.1 (MtH)~'; "H NWMR (300 MHz, DMSO-d6): 8 1.67 (m 3H), 1.85 (t,
J=2.04 Hz, 3H), 2.12-2.26 (band, 2H), Rx8fpidas 2H)., 3.17 (s) 1H), 3.27 (m
2H), 3.77 (s, 3H), 4.12 (m 2H), 4.88 (d) J=2.22 Hz, 2H), 6.99 (d, J=8.4
Hz, 2H), 7.36 (2:|(4-Bu92ﬁmylozt‘bphenylmﬂfa(rwl) -G-{2-[2-(34-dichiro-phenyl)(agetybanging)- Hz

2H), 10.32 (s, 1 H, 10.87 % d]%
2- (1- benzoyl - 4- pi peri di nyl )gﬁegéfﬂ' lf)e yé@la%l dﬁo’l%ﬂnjlsul fonyl}-N
hydroxyacet am de 10 Step 1: Ethyl

(1- benzoyl - 4- ps@ dqemdv}u{([ﬂhe(]anm@wrgyd,@(y) phenyl] sulfonyl} acetate To a

solution of eth 2- but ynyl ox henyl ] sul fonyl } (4-piperidinyl
acetate (2 g) 4y8 %64&3“! ' YR%P%WE%?W%H&{%@@)&I%QJ 37%1&ﬁ1f‘?‘!§@1[\>éﬁ &y

bath, trie{hyl @gﬁ 56
m) 4.8 i(? a@&&léﬂtg'?b ért%%%ogre&i r%xl ng fﬁgﬁ% rer?E gft?ﬁdtxél a 19818%%#}2

m xt ure was vvawmadleprm::a:ted)m glmt@émmnmaeeta}adum)l-%(Abun&/ﬁraxygnlenzelnea‘udﬁrafl)i-t was
concentrated. JThe res vvas e tract ed in chl rofor an vvaslgeg twice with
wat er. The or gg?ﬁan‘F y‘tﬁ"i &S B},@:porﬁﬁ%@éﬁepqopq koi‘rﬂ' ®hdent r at ed.
Et hyl (1-benzogiep4.pi peri d| nyl) {[ 4- ( 2- but ynyl oxy) phenyl ] sulfonyl} acetate
was i sol ated usi ng silica-gel colum chromatography by eluting it with 50%




20 ethyl acetate: hexane solution; yellowsolid (1.8 g). np: 120 C, Yield
72% Ms: 484.1 (M+H) + (1-benzoyl - 4-pi peridi nyl){[4-(2-butynyl oxy) phenyl]-
sul fonyl} acetic acid was prepared according to the general r’rft"h‘%{_ 3n
outlined in exanple 1 (step 5) starting 25 from et hyl

(1- benzoyl - 4wpiopd4T1dli nyl ) {[ 4- (2- but ynyl oxy) phenyl] sul f onyPCTAEE/80 (1. 39
g, 2.88 mmol); 1.3 g white solid. np:90 C, Yield 99% Ms: 456.1 (M-H)+
Starting from (1-benzoyl -4-piperidinyl){[4-(2-butynyloxy) phenyl] sulfonyl}
acetic acid (1.22 g, 2.68 mmvol), and foll esdi-ng the procedure as outlined in
Exanple 1 (step 6), 30 8Q&0 ng of 2-(1-benzoyl-4-piperidinyl)-2-{
[4-(2-butynyl oxyep mhggqlaﬂloﬁbﬂm@gﬁﬁ,a}}rd}hlhydroxyacet am de was isolated as a
white powder, np: 224 Yield 8(V% MS: 470.9 2 ~ w 2~ WD 00144713 -91
PCT/ US00/ 02078 ( M+HP-«Amipp-apatylamim)-R1i4- bubRsmoyy penzgnesulimyl)-lepanoiasid  3H) |

| .84 (t, J=2. 9

(m 41I(—|§ , % 711(‘8&"5‘%@‘&%“?‘I?&&%Siq?’ﬂ]gq’i)zﬁgep”ﬁdg'g ‘%H ‘A?i"(ag%gg ‘réw‘ﬂhs 457 17

(d, J=8.7 527 BidplordpiibaylecaicZ) (17 84,0 oy) RHing ¢ phoodess  Bramgld13, 9. 14
1 1 S

02 1 tret y1 4. TSRt 1 VG 2AO -2 BORGR YSY IR 2 R ighlorogphenyD-

hydr oayacet am Qé‘e il@mﬁid}éébet‘llaﬁmﬂﬂ%e&hno‘ic i@V drdkyiride fesind- (2- but ynyl oxy)

phenyl ] sul f onyl acefate was prepared according to the general nethod as
outlined in exarrple 116 (step 1), starting from ethyl

En[nl)ll §2aggt g.gg![ vl Wonlg{l&%f gyb}(“'(bét' ‘]’.'Hﬁlm)?})ﬂg@ﬁu 1 ﬁzf[% (g'gghsh%rglel d

89% MS: 422 ( lphényd)-dcdtyldminopacelylainind bbexaﬂnmak:bd{l{ydf((x&ammeynyﬂ ﬂmy¢s11phenyl |

| f onyl et Cc ac are C eral. ne
zﬂtl i n)éd}i ex:';trrpl elz%‘ﬂ(ﬁ‘{t@gy@? OXYsh P@F‘ﬁ B%nigph{}l ?’c Oro-pheny acetyF
1-acetyl - 4- pi pqmlm]w&%m{mﬁdl) -Re&ahnié mwmbt)xymhﬁlam’e&mwégﬁ aftdYin} St Bt@I?-Sg(
1.23 g, 2.92 rrm)l) white gel. Yield 35%

St art Png t o (-l biegd jres HlegreshRccli g 10 (he paoceduns.in BRATENS T opHiEh i P give
sul fonyl } acet 'lﬁaf@lﬁi E%?gpﬂgiz)-,QGZSﬁ)&ggﬁg':cﬂhenﬁQ\QfJnﬂ)l@m PR N8icRoREFRIAYS- as

outlined in Exanp
2-(1-acetyl -4- pcqﬂallainihqi*)abgtylzmﬂr[oﬁi-f(ezam peig | hydsoxyarhisiaywhich had HPLC retention

sul fonyl } ydr, %@H ed as an off white powder. np: 103C

Yi el d: 20%|\fg R ADG %?55678(3{'% (300 Mz, DMBO-d~): S 1.07-1.5S (m

3H), 1.85 (s, 3H), Th8FollowingHyydrokahic acils 2bthporthdd 2rd 8yntkdszed 3016(7w13g7tﬁe

band, 1 4. 29 7

Ed 1H) H)lo 7 (sgepg 119 ]Exanzplgr 4§U|_an§0(|;%mg qumal(dlc acl_cq IJ pht%algyl g%wnze, 2-
bibenzylcarboxylic acid, 3-quinoline carboxylic acid, xanthene-9-carboxylic acid,
diphenyl acetic acid, 1-isoquinoline carboxylic acid, N-methylpyrrole-2-carboxylic

20  acid or thianaphthalene-3-acetic acid.

HPLC MS’
Example| Compound name retention time’ | (M-+H)
# (min.)
44 Quinoline-2-carboxylic  acid  {[5-(4-but-2- 4.7 535

ynyloxy-phenylsulfanyl)-5-hydroxycarbamoyl-
pentylcarbamoyl]-methyl }-amide

45 2-(4-But-2-ynyloxy-phenylsulfanyl)-6-{ 2-[2- 4.36 567
(1,3-dioxo-1,3-dihydro-isoindol-2-y1)-acetyl-
amino)-acetylamino }-hexanoic acid
hydroxyamide

46 N-{[5-(4-But-2-ynyloxy-phenylsulfanyl)-5- 5.27 588
hydroxy-carbamoyl-pentylcarbamoyl}-
methyl}-2-phenethyl-benzamide

47 Quinoline-3-carboxylic acid {[5-(4-but-2- 3.96 535
ynyloxy-phenylsulfanyl)-5-hydroxycarbamoyl-




WD 001 44' 113 -92 Exanpl e 122 PCTI US00/ 02078
2-{[ 4- (2- But ynyl oxy) phenyl ] sul fonyl } - N- hydr oay- 2-t et r ahydr o- 2H pyr an- 4yl ace
tamde 5 Step 1: Ethyltetrahydro-4~-1pyran-4-ylideneacetate was prepared
fromtetrahydro pyran-4-one (9.0 g 90 nmol) and 24 JuL 2

di et hyl phosptooieadtiRyl acet ate (20.16 g) 90 mmol)

Colorless oil, Yield. 16.3 g,

Col orl ess oil,

Yi el d:

16.3 g,

(9699, Ms: 171 (MtH) + Step 2:
Et hyl t et rahydr o-4~-1 pyran-4-yl acetate was prepared from et hyltetrahydro-4H
10 pyran-4-ylideneacetate (16.0 g) 94 nungg) and Pd/ NHACOCH at 80 C.

guantitaive),

M. 173.2 (MtH)+ Step 3 :

in DVF/ Kz CBGI/HE08R078.

2- {

[ 4- (2- But ynyl

oxy)pn

%Xfﬁ&lc%

amoyl]-méthyl}

gy ar o- YFFp

pTan-ayIy-e
Nncu

hyf-aceg at e

was prepared
(step 1). 15
mol ) and 4-1
0 g of produg
silica-gel cq
hexane.
2-{[4-(2-But

Yi el 4:

al IUI
St a;gtl I
ut-2 yr
L_mas_L
| udd cH
89%

nyl oxy)

e

2-

s

rwwgz-mﬁgrxsbphe@wlwlfwl}@ (ni th

Idiphegplacetyamine-aotyhimipokhexanoic

phidrhyidioxyhmigiey| } (t et rahydro-2Hp

ate
26

ylae%

7.1 g,

e—+43
258841 23 3
O nmol), 7
hy.

aspurified
50% &ty a

ran-4y1l)-a

retSade |
cetic gcid

was prepared
5). Starting
(tetrahydro- 2

acaéor di
from 2-
H- pyr arn

Aspquinoline 1 gartoxglic nadid off 5a8-bat24

Yox Sulgh 1Y)
R A

foXytdrbathdyan
d® g, 18. 4

ned 4,92 Exa

yl }
TITD|), 6.1

plses 1 |( st ep

oduct

was i sol at ed.
[ 4- (2- But ynyl
i de was prepa

Yisql d-
oxy) phd
red acc

]W@ﬂ)tyl ‘lﬁtﬂyYn%ie-Méarbéx%}'c

atid {Ys

%ﬁtrah

20 Q@D O
ydr o- 2H pyr
put | i ned in

g of pr
exarrp

(step 6). St

Iﬁ;;dr qQ-

sul f onyl }(tet
the product Jas i sol|&f

G s

|f|e

chr omat ogr apy—by—gl

Mp. 208-211, Yield: 84%
,~ULL PCTI US00102078 Mz, DMSO-ds):

4

2.45 (m 2H),
(d, 2H),9.15

2-{(4-(2-B ynyl oxy
acet am'd Step 1:

4.66 (
(bs,

S,

2H) ,

“MB: 368.4 (M H) -+

4.68 (d, 1H),
1H). Exanpl e 123 5 Example 53

@P’Hﬂ%{e ef Oggiig%}& %g{;@@%ﬁtlet r_gg!\#gggsélﬁt—# é)hl opyr an- 4y

e

11.4£§0rrrml
d by silica

HNI\/R(300
8 1.25 (m 2H),
S. 15 (m 1H),

Z4 7
cet am
e 1
5§4

~lhexane \\h

1.42-1. 66

pr epared fromtetrahydro thi osm)@mo;ﬂycﬁﬂﬁnﬂé@-p@n 1B8midgep! ) and

di et hyl phosphonoet hyl acetate (21.2 g,

Col orl ess oil

and 15 N d z
guant it ai V®) ,

2-{[4-(2- Buty

et hyl acetate

Yi el d.
Et hyl t et r ahydr¥er: KIxdazion
4 thiopyran-4-ylid

(5.0

15. 4

of 4ul§n
o eepee? eyod iR (03

95 10 rrm)l)

6.82 (d,

yl
), “3874 |g of
L gel cdl umm
id,

WD 001 44713 -93 2

(m 4H),
2H), 7. 41

in DM/ K2C03 at 80 C.
969, M5, 187 (Me~+ Step 2:
deteswfosideas prepared from ethyltetra hydro

r&}( §(183 ﬁ J@dgﬁ%&i%&iaﬂ ents)

)N/Bacel)aﬂn(nlb’]-h&mn&celpldalydroxyamxde resin prepared in Example 13 Step E

W BRUAR Y ot

g

SHBAEIRR le DA

Sogl Hainydee-; |

Exanpl e 113 2Qsdifda2-y) hcet)‘ahﬁiidd]mgxzfnrownamd hydroxyamide resin according to the

et hyl t et rahydr o- 4Ht hi op
procedure in

15

20

xample

ran-4-

2,

| acetate (5.0 g,
Step A.

26. 6

Step B: Removal of the phthaloyl group

nmol )

2-(4-But-2-ynyloxy-benzenesulfinyl)-6-[2-(1,3-dioxo-1,3-dihydro-isoindol-2-

yl)-acetylamino)-hexanoic acid hydroxyamide resin prepared in Step A was

deprotected

to

give

6-(amino-acetylamino)-2-(4-but-2-ynoxy-benzenesulfinyl)-

hexanoic acid hydroxy-amide resin according to the procedure in Example 13,

Step D.



and 4-but-2-ynyl oxy-benzenesul fonyl fluoride ( 5.5g, 26.0 mmol), 9.3 g of
product~was isolated as yellow oil. Product was purified by silica-gel

col um chromat ography by eluting it with 50% ethyl acetate : 2heyppeyi el d:
88% Ms: 398 (M+H)+ 25 Step 4:

2-{[ 4- (2- ButWay¥#3 phenyl ] sul f onyl } (t et r ahydr o- 2H- t hi opyr aRCEPEIVREBE; i ¢
acid was prepared according to the general nethod as outlined in Exanple 1
(step 5). Starting from2-{ [4-(2-Butynyl oxy)phenyl]sul fonyl}
(tetrahydro-2Ht hi opyran-4yl)ethyl acetate-§77.0 g, 17.7 mmol), 6.8 g of
product was isolated as white solid. My 1413 Yield: quantitative; Ms: 370
(MH+ 30 2 Stepld: ROAMKIONIANE primidy ar(iié USO0/ 020T8 -94 Step S:

2-{[4- (2-Butynyl oxy)phenyl ] sul fony| }- N-hydroxy-2-tetr dr. Q- 2Ht hi opyran- 4yl
- acet ?rri clie(vv?s p&r} §péﬁ{é&“%‘_&%@??g‘ﬁﬁ‘oé%lt{(i}z@xg'é'ﬂei%gerﬁlé’é% Bngg':’ﬁ{ﬁqfi‘ i in )
exanpl e ste i ) - n £ORY
(tetrahydro2H P?:n o}p{){/r z;gé 4??1)3-(@2@ c aci gfg? ?@%éﬂ ?ngl.ymml ) ?M%I.tgég lt(‘)‘fgt he
product was i s@uiapdeecatborHie geidiue g, dQeqd @etording to yhesprocesiareginl Exaohplarl3,

chr omat ogr aph |, ut I .t with 1.1 hyl { - hexane. \Mi lid,
Mp. 175177 3\’“3%)6015 t@@)&g‘ﬂ}é@dwg@fﬁwﬁ? et ﬁﬁé@% 5 ,yqﬁ%"(ﬂeﬁ‘hﬁ?ﬁgdl 52
(m 2H), 1.81 @gdroRydarbathodl-pentyll-dhnideXe@? (m 1H), 2.3 8 (m 1 H), 2.69 (m
4H), 3.73 (d, 1 H), 4.71 (s, 2H), 7.0S (d, 2H),7.79 (d, 2H),9.18 (bs, 1H),
10.62 (s, 1H). 10 Exanple 124

2-{[4-(2-Butyn X \ - dcii1 [Refely yf’d?;)_(' 5

t hi{ E)py§ an- 4y{) Sgegepéﬁ‘ik%lgwl%é g(lfff {a G%ﬁgﬁ?égb%ﬁrﬁgﬁﬁ?éoémg p?}sger?yﬁ?sz 3}}1{ onnyeftlze'%EL

} - N- hydr oxy- 2- eulfunﬂhdeéqxwaﬂyun@ylmantyﬂr@w?érnm,ﬁiy resivet ami de was prepared |,

starting frem 2-{ [ & (A:BUky al=yoRy, Py . < :
sul fonyl } - mydr oxy- 9—“ ﬁé}l&%éy‘?ﬁ%ﬂg%iﬂf‘ﬁ ?ﬂ‘fﬁ%ty“}%“ﬁ-ﬁ r?r_lcgce/el%eg%nen seulwl%S&ydeg

mmol ), and f ol barhamaylipeatybir acide uresin peepared| innStep ICh (B3l leméy/gh Mas roipavéd t he
product was isolated as_a white solid. . 219-220 C _Yield: Quantitafive,
V. 401 (M) + PRRRR BEatprehire S pineld 1is Sieh © sisb Exatupfy S tmalind s (1
1H), 2. 02- 2. 08 c{bxylidacidd5X8-bat-3 ng@x behdendsufitmy?)- S8y drbky-dibamedy1peng1) 76 (M
1H), 3.15-3.22 (%)illl—bg _;}(1 (5,3’2 ,y3. 72 (d, aﬂYIZ—)D i 9.1y(_s, 2 Jp%7€v 8 (d,
2H), 7. 75 (d, 2@pids a3 migdure pfjdiastereopgry which hpd HRL hfsttantiop simes 3.49 min. and
2-{[4-(2-Bytyn | ] sul fonyl } - N- hydr oxy- 2- (1, 1- di oxi dot et r ahydr o- 2H
t hi opyr an-2§/1) xgsggg%gﬁ& arting from 2-{[4-(2-Butynyl oxy) phenyl ]

sul fonyl } - N- hydr oxy- 2-t etrahydr o- 2Ht hi opyran-4yl-acetamde (0.5 g, 1.3

nmrol and foll ow ng.,t rocedure as outlined in 30 Ex ] Q.4 of
2-{] )4) (2- But ynyl Oxy?%gﬁ@cﬁ@&ﬁyﬁwwm b4 cg'mpoun'as are syn%x@lzgd %Grﬁowmg %heq

N- hydr oxy- 2- ( 1stbps o iBXaingilé 3By aiid ugihk tduiramic asid4 WNphthgeylaglycige Waditeagjlat ed
as a white powder. Yield: 24 JU _ 2003 WD, 00/ 4&11,713 - 95 PCT/ US0QI 02078 93
% M5 : 417 (M-EFTROXYlq 2R3 (ddighjorpnhenyiagrliccd)4- (ZthienyBlutysc acyd, ganthonerb-
1 H), 2.1528. 23abBxyitdid, diphenyll Bberieldid, ér ﬁ%ﬁéhyﬁﬁy&dlb-zéda‘)boxgi&?cic(.d1 11,
4.72 (s, 2H), 7.02 (d, 2H), 7.82 (d, 2H), 9.2 (bs, 1H). 5 Pharnacol ogy
Representativ 0 inds_of this invention were eval yated as inhjibjitors of
t he enzynes -1) MWP-9) MWP-13 and TNF-a converti ng HRigyme (TACHIS® The
standard phar yBR&mpi| Conpbeésd napieocedur es used) and ré&ul«;msonqbﬁéi eE-EMi ch
establish thi§ bil ogical profile are shown bel ow. 1Q (min.)

54 Quinoline-2-carboxylic acid [5-(4-but-2-ynyl- 4.19/4.27 551
oxy-benzenesulfinyl)-5-hydroxycarbamoyl-
pentyl]}-amide

55 2-(4-But-2-ynyloxy-benzencsulfinyl)-6-[2- 3.85/3.90 583
(1,3-dioxo-1,3-dihydro-isoindol-2-yl)-acetyl-
amino)-hexanoic acid hydroxyamide

56 N-[5-(4-But-2-ynyloxy-benzenesulfinyl)-5- 4.8 604
hydroxycarbamoyl-pentyl]-2-phenethyl-
benzamide

57 2-(4-But-2-ynyloxy-benzenesulfinyl)-6-[2- 448 583

(3,4-dichloro-phenyl)-acetylamino]-hexanoic
acid hydroxyamide




Test Procedures for MeasuringMvP-1~MVWP-9, and MWP-13 | nhibition These

st andard pharnmacol ogi cal test procedures are based on the cl eavage of a.
t hi opepti de substrates such as 24, JUL 2

Ac- Pro- Leu- d y(2- nercapt o- 4- net hyl - pent anoyl )-Leu d y-COEt by th’é PPi X
met al | opr ot svoeE#I3MVP- 1, MVP- 13 (col | agenases) or MVP 15 9PCHUBMY2078se)
which results in the rel ease of a substrate product that reacts
colorinmetrically with DITNB (5,5" -dithiobis(2-vitro-benzoic acid)). The
enzyne activity is nmeasured by the rate akgthe col or increase. The

t hi opepti de substrate is nmade up fresh as a 20 mM stock in 100% DVSO and

the DINB is ISy Ve Q" b refesuBAvITE- _()CK am g/|t3(5r6ea M5 dark
at room tenperature. i) n%sﬁ r;\ a%g]\g;ﬂ%@ 1re'é| uted|togetfper to

1 mMwith substrate %dm%“ 'g Cad 2) bef
stock of enzype—Ss -
0.02%Brij) tlp tie J-Xantheng: g carbgmilin AT S (4rPut-Rre uf f &38 enz

or inhibitor,| and DINEYO¥yhepzanesuiryliddwdroxy- t his ofder to a 96 well |plate
(total reactilon vol ijfarbamoylpentyl]-amided + he 25 jncreafe in colaorlis
moni t or ed spect r@@phdtZoeBri-2-ahylpxy-benzgnesulfinyb-at 405 nm4osd a plat@Or ¢ader
and the increase in |cbplenylaceaylaminehéxangit atiled as a l|inear |ine
Al ternativel y} a fl Udrydsoainideepti de substrate is used. In this{test

procedure) the paptijdeMedisiiERRIdIONIcAHdRyRC AdidQf5e@CENt3 96088 and 563
quenching group. Upgryugheg -RhzdnBIBMAREIBERXPY ap MWP, the {luoregcence
that is generjpted i 9 QkaRidvi cavabvii eV Hamagcence pl ate reader. [The

assay is run » 20 02%
Brij, 0.5% Cysteine), with human reconbi nant VO 001 44713 -96 2 4 JUL

2(! D3 PCT/ USO0/ 02078 MWP-1, MWP-9, or MWP-13. The substrate is dissolved in
met hanol and stored frozen in 1 nM al i Beahgle 20r the assay, substrate and
enzynmes are dil yt i n. HCBC b ffer to the desjred concentrations. Cogpounds
are added to thé @3*%% V"!HP’QE' enzsResyiton 6&%@%%&#%@"%%@%{"@
started by 4 he addition of substyghfeic Hefl ydrB@fdnhiae. i s read (excitation
340 nm em ssion 444 nm for 10 mn. and the increase in fluorescence over
time is plotted as a linear line. For either the thiopeptide or fluorescent
peptide test pStepdéd@xidationbtsfidpe suifonde |ine is calculated and represents

h | f
Lo as  the mean: (A LERR-Z5RekY piniftab ARG tp 2 kol L3-St o
o et ot Lo r Pty bl D)t aimidh tagn prcpatetin Vbt amapla A8/ Gep E
nne
Cenorat ed 11 R oM BRIt 2ea LD IR Heae P eB P E)- G- U oUB T S h e

estimted usi nﬁ()llnﬂéleﬁﬂll)fa@&gﬁﬁﬂd?rhexﬂlﬁlc-r &id %P%ﬂ?ﬂﬁﬁefﬁ'émwmmﬁmtoneE
| nhi ~, i ~~on Usi ng mcrotiter plates, each well receives a

sol uti on conpopreeedyre inExampl AGESYH Anal concentration | pg/m)) 70pL. Tris
buffer) pH 7.4 containing 10% gl ycerol (final concentration 10 mM) and 10
pL, of test conmpound solution in DVSO (final concentrarion |pM DVSO
concentration StefPB: Removaiadie phahdiayl giéhp20 m nutes at room terrperature The

(Frnal contbnt r at | ohArB-Fupyiosy B aulpohE 2 bS] Ay Rbhe ¢ o
5 sec. The reagliaedlylamino]Hx{rRicCideat IH9AroxdEmite) r&M SrepRed? 30 B fAOTwdO

mn. and the

deprotected to give 6-(aminoacetylamino)-2-(4-but-2-ynoxy-benzenesulfinyl)-

hexanoic acid hydroxy-amide resin according to the procedure in Example 13,

Step D.

20

Step C: Acylation of the primary aminc
6-(Aminoacetylamino)-2-(4-but-2-ynoxy-benzenesulfonyl)hexanoic acid

hydroxyamide resin (0.33 g, 1.1 meq/g) prepared in step B was acylated with

diphenylacetic acid (1.5 g, 4.0 eq) according to the procedure in Example 13, Step E



increase in fluorescence over tine is plotted as a linear |line. The sl ope
of the'line is 25 calculated and represents the reaction rate. The
linearity of the reaction rate is confirned (r2 >0.85). The inggn 2003 sen) of
the control rate is calculated and conpared for statistical significance
(p<0.05) wi WP WW4443 r eat ed rates using Dunnett's multiple cgﬁt{gﬁosok@ t est .
Dose-response rel ationshi ps can be generate using nmultiple doses of drug
and 1 CSp values with 95% 30 Cl are estimted using |inear regression. 2 4
JUL 2003 WD 001 44713 PCT/ US00/ 02078 _97_ +8nman Monocvtic THE-1 Cel |
Differentiation Assay For Sol uble Proteins | THP Sol uble Protein Assays

M togeni c sti mol give Gr(4gfut-2rymyloxydichzencsulfoaylior Rediphenyhcétplaminvacetylaminophage
like cells wt concomg9 t secretion of tunor necrosis factor (TNF-a) and
TNF 5 receptor t‘(*?Ri?éCﬁf‘S g?‘i%)’%{ﬂl& CINFE R p55/60) and Interleukin-8 (IL-8),
anong ot her proteins. In addition) non-stinulated THP-1 cells shed both the
p75/80 and the_ p55/60 receptors over tinme, The rel ease of nmenbrane bound

TNF-a and pos SS‘@PP frpavpes, ofs7 é@ba%ympw-heweﬁonbﬁhﬁ (#rdiphenylapptylamino-

medi at ed by If or TACE. This assay
can be usedt ¢ o"GuiBoFfaftic SATHARRYRId tith BERAE ©L i mul atory
conmpound effect on 2H{-BuFiyRylenypeezcacsilfanyl)-6y(2 diphenylacatylsreipewetgl-of such a

conmpound. THP-1 ¢ S a_human l.i ne ich

wer e obt ai ned ?’PM%’F@B’@WW@XYW&?&%? p'éepgrng %elp % (g%llé Wq/gn Wit e
nmonocytic | eukelgavad a&’&b@&ingwmb@r@em ih Exmbler3 swpdz th diveErampleicRe2i(H 0
macr ophage |like cells 15 stijulation with mtogens. For the assay) THP-1

cells are seedBBt'?WBﬂPéﬁbwsgkf%ﬂ) Ve éwha%acgléyéameeepwarﬂew hg¥RoIG 0zen
back at 5 yg 108 arh{,d&bam@wehm HPIRERAAHA e £od &én fahasks*wok vyl s of

RPM - 1640 vvith gl utamex (G bco) nedia containing 10 % fetal bOVI ne serum
100 unitslm penicillin) 100 pg/m streptonycin) and 5 x 10'' M2 20

mer capt o- et hanol ( THR Iollmdha)myd@amhicvacads cﬁrnpnelhdsamrwndwlsmd éallomang dieout

two weeks prlor to.b use for only.4 to
6 weeks to scraed gb?ﬁﬂﬂwgesgg ngIQE 3%)(?@ % arooxyicy %f"sdays
to a concent r agiadictdbrophenyldétidracid] 03 qembmxﬁd&maxﬁa:s &)nd timm’éhlP%mcbek&lﬁ: are
co-incubated in a 24 well_ plate with 2 of ng/ m. stock of

Li popol ysathar pdé t-mosymeleeﬁ ‘tﬁf’?f?f‘ﬁ(@f’naE’(Sit ﬂ“ﬁ?ﬁﬁ@yje’%ﬁc@ﬁ ?@4 P! 3@9% ageticy
concentration gfql.091 x 106 cells/m (1.1 m/well) for a total of 24
hours. At the sane tine, 50 mlwell of drug) vehicle or THP-1 nedia is

plated in appropriate wells to aive a fipal volune of 1.2 MJmeu.JL_indard
and test conppunds afe dissolved in DVMSO at a concentHBLCon of |36M$M gnd

di luted 30 fr pExdmeple] Comphndappieopri at e concentr at i ojnetentiontitRe’]] (ve¥n|and
added to the yel l#s af the beginning of the incubationnfigni od tqg give {inal
concentrati onp 0§3 10P2 7B uES-ynyloxy-benzenesulfonyl)-6-{2- 4.49 599
[2-(1,3-dioxo-1,3-dihydro-isoindol-2-yl)-
acetyl-amino]-acetylamino}-hexanoic  acid
hydroxyamide

64 N-{[5-(4-But-2-ynyloxy-benzenesulfonyl)-5- 4.18 620
hydroxycarbamoyl-pentylcarbamoyl]-
methyl}-2-phenethyl-benzamide

65 2-(4-But-2-ynyloxy-benzenesulfonyl)-6-{ 2- 5.08 599
[2-(3,4-dichloro-phenyl)-acetylamino]-
acetylamino }-hexanoic acid hydroxyamide
66 Quinoline-3-carboxylic acid {[5-(4-but-2- 4.77 567
ynyloxy-benzenesulfonyl)-5-hydroxy-
carbamoyl-pentylcarbamoyl]-methyl }-amide
67 9H-Xanthene-9-carboxylic acid {[5-(4-but-2- 3.80 620
ynyloxy-benzenesulfonyl)-5-hydroxy-
carbamoyl-pentylcarbamoyl}-methyl }-amide
68 Isoquinoline-1-carboxylic acid {[5-(4-but-2- 4.90 567
ynyloxy-benzenesulfonyl)-5-hydroxy-
carbamoyl-pentylcarbamoyl]-methyl }-amide




WO dO0/ 44713 98 _ 2 ~ JU _ 20Q i PCTNS00/02078 M 10 MM 3 nM 1 nM 300
nM and 100 nM Cell exposure to DMSO was linmited to 0.1 % fi nal .
concentration. Positive control wells were included in the pehi t which
had m togen added but no drug. Vehicle control wells were éggﬁ{é wel |,
whi ch were WRMW44HR to the positive control wells, except O was
added to give a final concentration of 0.083% Negative control wells were
i ncluded in the experinent which had vehicle but no mtogen or drug added
to the cells. Conpounds can be eval uated 60+ their effect on basal
(non-stinmul ated) shedding of the receptors by replacing the LPS with 50

m/wel | of THP- lgonedi e[2-@-Bees[Hthiopbeaaed-acétyaniib) r[cubasas set| akge Yo CO2
and at 370 C| After |4¢ mngtz_wbmm:yﬁ)ﬁg* n, 300 nii/well of tifssue cylture

supernatant (JTCS) i § yeRHN&Hs thé*ﬁﬁoxbﬂclaByJMEyzQﬁdEUSA Fol | owi ng 24 {hours

of i1ncubatio 23\9) TE usqga o matysT T TNF- R
075/80) TNE-H pei) 60(2? Bp QE £ “;“r ﬁgﬁ’%&b &t the®4 hofur 370

ti mepoint, and the cq”elxgm am rle coll ected by
resuspensi on k-p—600—MN= y e —tr-ais ACS
tube. Two n1/tube of a 0 5 m/nm stock of pr opi di um|0d| de (PI) (Boerhinger
Mannhei m cat. # 1348639) is added. The sanples are run on a Becton

Di cki nson Fax(3¢fetsaeesFL OW cytonetry machi ne and the anmount of dye taken up
by each cell i yr en ( Iy cells with
conpr oni se IS &Z dseageéaﬁzg tra?zgdro tersgf 7 é: 1- er Cgé‘n}t of I ive
cells is c b{ ded
'S "Y at ed

by the total nu @
for the drug tre é‘é"cﬁ %‘tdée gg?o‘b‘t I“HEH at ed

R

for the vehicle ‘@a‘t‘e%t rﬁ“f‘o As??%?ﬁ‘l“é?t]eﬂ‘"brgw ’(‘“ev%ﬁl“tllf 1?)&?‘?9‘\98
control") to det 8R4 ercent change fromcontrol". This percent
change frolf co?ntﬂ\'b‘-’rconﬂ&mé Aﬁg'@lﬁcq%‘ﬁﬁa{iator of drug toxicity. 25 The
gquantity of soluble TNF-oc, TNF-R p75/80 and TNF-R p55/60 and IL-8 in the
TCS of the THP-1 cell cultures are obtai ned vvith comercially avail abl e
ELI SAs from R&D Systens, by extrapolatio g standard curve generated
with kit standards. The nunber of cells t at e|t er take up or exclude PI

are neasured by the FLQ/SZ-({Mt—(dﬁattyyylumhhﬂel]auldonml}ehldiydrexy-wmzeﬂ-ogr ans
using co cially 30 avail able Cytal ogi ¢ sof for each treatnment group
including @l controls. 2 4 Jﬂ%?gﬂm%@ﬁ’ ﬁ'ﬁ /02078

-99Bi ol ogi cal variability in the magnitude of the response of THP-1 cell

cul tures reqU| res that experinents be conpared on the basis of percent

change from v%qQPéI%[%&Ptpﬁv@nddﬂteﬂtﬂXY)-thﬂylé-&@ﬁﬂ@lr ug concentration. Percent
change in eac p [ P

control" was 25{1 %blﬁ%t?o(? {)PE% do a{e”&féﬁdaé&%grgnceﬁt \I’ég'?l g‘hﬁ’v& Qlftd EIH&%ethyl
followi ng for nptbendu% C}IBS1ge39t9@gnn‘1m i 60 moefniOME; Spaafi,qksetvapaddedonTheol ) X
100 pg/m (veh pos control) - pg/nm (veh g control) 10 For the sqluble
protei n (T44- areagiins vass, stlssskptstfP ¢ pyegnight ufaﬁescoeh%theétlmm Wasareaehsdiwithons,

t he nean /m I essed
as per cenfgc hangtfe3r ﬁ’légr% &géetﬁd }gféeﬂ{%%\gﬁth?\?gﬁtg%” é?%S%E&r&tgﬁe&gngJ I lelg)grQ{)‘t ein
(p75/ 80 and pb5hiteed ax&bmmban&)edsﬂt[dt(wnpmdml -pliethoxy¥phenyl ] stledoC@tdi ¢, 183k )

s por cont 15 EREAGURIIRS YA TTeRE Sodia YRR, PBk I zing the o

foll owi ng formul a: %Change = pelm (conmpound neg control) - pg/m (veh net
control X 10U pg/m (veh neg control)
25  Step 2: 1-{2-[4-(Chloro-ethyl)-phenoxy]-ethyl }-piperidine

2-[4-(2-Piperidin-1-yl-ethoxy)-phenyl]-ethanol (4.23 g, 16.98 mmol) was dissolved in
200 ml of THF. HCI gas was bubbled through the solution at 0°C for 5 minutes. Still
at 0°C the thionyl chloride (2.48 ml, 33.9 mmol) was added dropwise. The reaction .

mixture was heated at reflux for 2 hours before it was concentrated. 1-{2-[4-(Chloro-



20 1 C50 val ues for each compound are cal cul ated by non-linear regression
anal ysi s using custom zed software utilizing the JUW statistical package.
For the cell viability studies) the viabilities (Pl exclusiop} diL 288! ed
duplicate we| e determ ned and the results expressed a

I 9 from
"vehicle poﬂ?ﬁ?f@ﬁ ontrol". The viability values cal cul at edﬁﬁ&gm%

conpound treated groups were 25 corrpared to the vi ability value cal cul ated
for the "vehicle positive control” to deternmine "percent change from
control™ as below. This value "percent chérlnge fromcontrol™ is an indicator
of drug toxicit Change = ,%Ilive cells (conmpound) -1 X 100 30 % i ve
cells (veh posetgﬂbmhmoxy]-etm}wpmenqu3(4-71103, R&6e Mm@l Svas2isalapd@ @3 brown

PCT/ US00/ 02078 _Bj. O?fgfbﬁ‘eﬁﬁﬁf/fy%éess. n@Mwld sson, L, and Gull berg, U.

Mechani sns i nvory the p55 and the p75 tunor necrosis
factor (ThTF) recept ors to sol ubI e recept or forms Lyrrphokl ne Cytokine Res.
13:203-211, 1994. Gat ana g g Cappuccini) F.)
Yamanoto, R, 8 @;r arfifhyl) Ze[4- f%butwe@wwarheaﬂ]%ffo TerﬁA(égpme imyl)gthoxy-

menbr ane exgr.e P L cytic
ThbC 1 el 1P Pnfbudfid s afodila Tsrad oo the, Bl AbARL WTBRARACY,
M . Yﬁmagughl Eﬁ’a:z)plé(dti?yefps? staiting fomnic {2-J4- (Clﬂmbl &Wﬁhd&oxy]}fblﬂﬁﬁ}t-pibéxﬁcﬁm nt
and characteri a n icle acell .line (THP-1
Int. J. Cancer%4 %g’l §4 I‘?‘B&Smf%g‘c‘lf’ﬁiégt}w ) e’{zﬁ’ées‘glg%\%'@?f‘cv?cﬂ Ga%ﬁ‘tf’fx )
rretallo rotein 1) i THBost I,

phar macgl ogi caFBS gt %?@:‘gglr}r%alségﬁg °3§H§2‘KBF‘%?T2W§ ?Bl/‘; blg(gw’gv(\)/ﬂ II\'/lasb Sezs '
Exanpl e #TACE (M+H)M THP (% i nhi bi ti on) MVP1l C~ MWP9I Cso (nM MWP13I CSo

(nM 119125{@18020022075%’2. 2207597315. 7149%4.. 414269447. 22% Al Al A574. 869402500
50061055 %a53000200074 3670/6315009UU812 435%3. 2100015093016%4010

OUOLO, 0001061 0RFEALEL( Ny . )
%62 9&10 37 0162 STy DOA LA 91005 Wﬂe@iﬂy] hem)

00010, 0001342. 514 4.9"'1743.7 2 4 JUL 2003 WO 00
PCT/ US00/ 0207 gbutaupic psid ¥isf repamadrceardipg t9 thergeneral method as outlined in Example 1

(Step 5). Starting from ethyl 2-{[4-(2-butynyloxy)phenyl]sulfonyl}-4-{4-[2-(1-
piperidinyl)ethoxyphenyl}butanoate (1.21g, 2.29 mmol), 750 mg off white solid was
15 isolated. Yield 65%; MS: 500.3 (M+H)"

Step 5: Starting from 2-{[4-(2-butynyloxy)phenyl]sulfonyl}-4-{4-[2-(1-piperidinyl)
ethoxy]phenyl}butanoic acid (660 mg, 1.32 mmol) and following the procedure as
outlined in Example 1 (step 6) 50 mg of 2-{[4-(2-butynyloxy)phenyljsulfonyl}-N-
20  hydroxy-4-{4-[2-(1-piperidinyl)ethoxyphenyl }butanamide was isolated as a pale
yellow solid. mp: 68 °C; Yield 7%; MS: 515.2 (M+H)"; 'H NMR (300 MHz, DMSO-
ds): & 0.853 (m, 2H), 1.36 (s, 2H), 1.67-1.82 (band, 4H), 1.84 (s, 3H), 1.95 (g, 2H),
2.94 (m, 2H), 3.45 (m, 4H), 3.73 (t, 1H), 4.33 (t, J= 4.41 Hz, 2H), 4.88 (d, 2.25 Hz,
2H), 6.91 (m, 2H), 7.05 (d, 2H), 7.16 (m, 2H), 7.69, (m, 2H), 9.28 (s, 1H), 9.88 (s,
25 1H).

Example 72
2-{|4-(2-butynyloxy)phenyl]sulfonyl}-7-cyano-N-hydroxy heptanamide

30  Ethyl 2-{[4-(2-butynyloxy)phenyl]sulfonyl}-7-cyanoheptanoate was prepared

according to the general method as outlined in example 1 (step 4), starting from (4-



(% inhibition)MWPIICso MMPII Cso (nM MVPI 31 Csp

(nM 1836.91943. 32088. 62120. 12232. 82320. 53. 32430. 02543. 52629. 92746. 32826 629
18. 92. 03020. 13. 33128. 33246. 83335. 6341 46. 83568. 3361 6. 83743. 7383 . 14059
. 14137. 3422@,03@@ 354432. 14516. 14684. 24718. 94882. 149S3. 8503%393%"% 26rg270. 25
315. 24. 05427. 755621. 93. 95724. 44. 658~ 20. 14,6 2 ~r Jlt~ ~ )

00/ 44713 PCT/ USO0/ 02078 - 102 Exanple #TACE IC (nM THP (%

i nhi bition)MWIICso MVWPI9I CSO (nM MVP13I C~

(nM 5922. 63. 46040. 96122. 55. 66231. 96316. 16442, 06552. 166145. 36734. 86821. 26929
.27088.1 ConpoundTALE | cso' MWPS MVP13' MVWPL' TNFal pha at 3 uM bExanpl e 712514

nmB94 nmil0 ummmméem?uﬁmébawﬁemd eHwbestardd G2,043x&mp1od and 6-
7311955. 909%5.,90%4, 80%) 7 36 5 502 :
1236, 208, 2050 JIORRHHROVE TGS S £ Fend s £ Bk 2StE, Ok 1 B Rl oxs

7720145, 40%6%5@735Q2{m%anp| e 7817.632. 70%4. 50%%. 9D% 13%Exanpl e

7948. 127. 30966. 80923. 30% 14 anpl e 8010210. 90%18. 80%0. 00% 4% &xanpl e
81223NT21, 6% (1 um 30. 50% 6%xanpl e 8210838%%057 nnR7. 10% 14%Exanpl e

83133NT36. 4090, 40 0 oY | .
85391NT30. o%2.'3ﬁ%@ﬁ@%ﬁ%@%ﬁ%@éﬁ-&i@%&%@%&&m&% jocording

um 1796%Exanpl © 188 gl aiktidd(ad olih DR ekifmsie M(sep 3% GlaPiNED Y 6n 20K 24 I-@-
90682NT16% (1 um) 7% 19' oExanpl e. 9148YNT35%4.0% 2%Exanpl e
92931NT25%3WMmyiﬂ@)@sqﬁl%lm&ﬂﬁwnfbwwtee@@Qtws%émm%2%%&1511@95108

nnb. 709R698. 67X M) 8261489534 AR 40% 12%Exanpl e 971090. 50%47. 409%0. 50%-
"T00 w0 00t 5513 4 SR ReRe IS o1 02076 Compound TACE

| C50" MVP9aMVWP13' MVP1' TNFal pha at 3 uM Exanpl e 98464NT59%23% 1Exanpl e 991.1

unNT39. 609%)- 1Exanpl 10 159290 %X e 10 7T6NT51%89%4.9 | e
DB Ny L0 SOTBETIFER & L XM SRR BRIt T THAR BN S0 ot o
105106NT329 %41 ARlpurISRSTE BRASERNaIsdutined n Bxampe 1 (step ) 111 g of
10715756. B0%%9, 4092. 80%d.3%xanpl e 10848399 nnR16 nnb477 nm 9/<’Exarrp| e

10949893 nmil 072 [fR(abutymslxydahraysniéonyl )0 1-r3aeN-hdregy heprgamidewy adsaatedpd e
1115013. 509%). 80%. 6094 0%ExX , 112288 20003 6099 90% 159

11316225. 70%9%/8’%6%‘218/%3?%”%& éﬁﬁégﬁ%%s 2% @8 12@%@0 Miz,
115141NT45. 1% Hiad0mha: 8 1 %l |4H3,1il.54$r§,'\§gg)§/-l .%%({m,lzlr-lrg? ’g@%"@ﬁ%@%@ e

117190NT529%22% 50%xanpl e 11 B299NT69. 50% 6 24%EXa
119263NT508% % Bokx 24D) 371 0059307 $H),04. 891 (319492, BENEx Hnfsh &2 HEX2)p| e

12251. 4ANT57%9%, 36%xann| I e 125 ais % @| OoM or | C50
(nM, unless o 'ﬁgr@n?jsg‘gsl'gzeéﬁﬁi ¢ ?@L’%ﬁ%égg?p Fcent change) 5 Based on the

results obtained in the standard pharmacol ogi cal test procedures described
above, the conpounds of this invention were shown to be inhibitors of the
enzynmes MWP-1, MWP-9, MWP-13 and TNF-a c ortARRl enzyne (TACE) and are

£ Y
therefore useful in §hg fyr j 54 _REA bty r
netastasi s, tissue u% ?@rgt%@%agﬁﬁglﬁ%%ﬁg}s zgflﬁlg lgrer%g%’lr??gﬁa ‘:ﬂs)ease,
graft rejez@ion, insulin 10 resistance, bone disease and H V infection. The
conpounds of tQhis al so useful in treating or inhibiting

i_g\{)enti ongﬁre
pat hol ogi cal ¢ R ded ORI Sclaliery) a6REC20d et al | opr ot ei nases such as
atherosclerosis,  ¥0,Q0hAd dZyeibfiékylacetic acid (10 g, 70 mmol), in 100 ml of CCl, was

added red phosphorus (6.32 g, 204 mmol). The mixture was heated to reflux and
bromine (70.7 ml, 1.38 mmol) was added over 3 hours dropwise through the

25  condenser via addition funnel. The reaction was heated at reflux for 5 hours before it
was quenched slowly with water then washed with 10% Na,SO,, water, then into
NaHCO;. The sodium bicarbonate solution was brought to acidic pH using 1 N HCL
The solid was collected and the aqueous filtrate was extracted into CHCl;, washed
with saturated Na,HSO, solution then with water, The organic layer was dried over

30 NayS0,, filtered and concentrated and combined with solid collected earlier to provide

3.22 g 2-bromo cyclohexyl acetic acid as a white solid. Yield 21%; MS: 219.1 M-HY



2 ~, JIfl. 2003 PCT/ US00/ 02078 at herosclerotic plaque formation, reduction
of coronary thronbosis from atherosclerotic plaque rupture) restenosis)

MVWP- nedi at ed osteopenias) inflammuatory di seases of the centr &4 QoL VRS
system skin agi ng, angiogenesis, tunor netastasis, tunor growh
osteoarthri tWQ%“’r“%éﬁrrat oid arthritis, septic arthritis, cor rFeCaT(UﬁRP’B’é’?Sau on)
5 proteinuria) aneurysmal aortic di sease) degenerative cartilage |oss
following traumatic joint injury) demyelinating di seases of the nervous
system cirrhosis of the liver, glomerul ar6di sease of the kidney, prenmature
rupture of fetal nenbranes, inflammtory bowel disease) age rel ated macul ar
degeneration, diabetic retinopathy, proliferative vitreoretinopathy)

ti th f it | j nfl ti 10 k t Sj '
Gyndrone. | myop Sl B vl dnebnds PR RH Ry SRR ot on
and corneal gr @tdordif & the PBnerSFRMBIRBH doullinell I Scalnpleenistedn), StiRE from 2-

adm ni stered neat or wth a pharnaceutical carrier to a patient in nccd
t hereof . The phemuexsloherd laceigraciddp.08ay1 3R memel)i and drmercepipphendld2 gpp4 2 cabl e

solid carrigrs_can.i u n re bst ances whi ch | s0_act as
flavoring agen s,or]?’t:}br |%geﬁltogl,oqlégﬁ%gﬁ)ldfl%t:‘gass,puéeuesnﬁgﬁ%?’h‘%a‘é%‘?éf gﬁ’&ﬁ Il ers,

glidants, corrplt@ﬁgfbmmﬁ@hgs}(iemmG,;rmsmsst(wR)t'_- di sintegrating agents or an
encapsul ating material. In powders, the carrier is a finely divided solid
which is in adm xture with the finely divided active ingredient. In
tablets, the agllVved Eﬁﬁlé h SR | i 20 having the
necessary conp??a@sf%agropehr%ﬁl&?wr?rass%g?%bgﬂ%ﬁ% %‘{eia?%ns and conpacted in
t he shape and $lozesoliginrof dthylldyelopenyt pt-¢hydrostyplehysuEanyt]ledcetiaidid/ (2.01gt &1.65 up

to 99% of the active jngredient. Sui.tahle sqglid rriers jinclude, faqr
exarp! e, cabci Aol haRaly b aT ok lBrE ap s idie, Theausphee ihisetsday
dextrin, starcChimievadight tifelcbiticRftfed NBirBotbd MShétHy1ARShIcHAE] WAShERfilP¥EL hy
cel l ul ose, polyvi nylc&%rrol idine, |low nelting waxes 25 and 1 on exchange

resins. Liquidsaurat¢dNaHGRy saletianghen with patepaThergresnit layeowas drsdswemnsi ons,
emul si ons, syrypscand.eli,xirs. The,active ingredient.,o hi i nventi on can
bear oo ved” o RS @ Biuklel Sl maghRto) RS LarBeBHGIS riflia®l o B'efh] REERRLRT O
such as water, [a(hyd&3phényDSUIfABY] dcetatdrasd yullowdil. FRd35%%; MiSapysw autiyal |y

acceptable oils or fat. The liquid 30 carrier can contain other suitable
phar maceut iléal additives such a solubilizers, emulsifiers, buffers,

b0/ 44715 - 105' 2 SO I00% ey S REETI P DN BRRACO T RRE N & prepet

vi scosi ty regulaatadiag tethelpehéralenaghat asosutimed égexanipier s(step)} sudoting fmmrgdlybs of

i qui d i f | and t eral —adninistration.jncl
(particul ar |y caiid AgosfarReaDs bt 3e g £4 it FEbamid fivmses)
preferabl e sodinyear owmas;nyls Salibw 6is eyisia19b9%OMSED! s481P(M-+AYNCl udi ng

nonohydric 5 al cohols and pol yhydric al cohols, e.g.) glycols) and their
derivativedp and oils (e.g., fractionated coconut oil and arachis oil). For

parenteral admdjstraji th L so.he i h as
Brhyl ol ate. aldth SopHETPRRrDIb i ER REBR eI Rel s BB FlepRbE 0.5
sterile |iquid aterting esRsdehéralnfeth@ ashaniiet &f elampihm @tepts)adtarding frbinGrtiyth
pharmaceutical conpositions which are sterile solutions or suspensions 10
can be utili zed[‘b;i,p-bwdﬁyl%amﬂ]wifmﬂﬂmwéceFaFﬁ(rle?p%r3i-‘l7dﬁ@8 ) bio8
subcut aneous i nRj iQNx: {o} ASO h aiSsrean al so be adm ni stered
intravenously.%%@%%ogdk?%$g?¢éﬁ¥§hkﬁ%§egz{gither liquid or solid

conposi tior25form The conpounds of this invention may be adm nistered

rectall in the formof .a conveniional , suppositaory.. For admnni stratjon b
intran a)s/ al or iR SpSisting em Yﬁ-&-butynyloxy)%%enyl]sulfa¥1y1} (cyclo?xexyl) acetic acid and Y

following the procedure as outlined in Example 1 (step 6), 672 mg of 2-{[4-(2-

butynyloxy)phenyl]sulfanyl }-2-cyclohexyl-N-hydroxyacetamide was isolated as a white
powder. mp: 163 °C; Yield: 75%; MS: 334.1 (M+H)"; 'H NMR (300 MHz, DMSO-
30  dg): 6 0.86-1.12 (band, 5H), 1.62 (m, 5H), 1.83 (t, J=2.25 Hz, 3H), 2.05 (d, ]=11.9



15 inhalation or insufflation) the conpounds of this invention may be
formul-ated i nto an aqueous or partially aqueous solution, which can then be
utilized in the formof an aerosol. The conpounds of this iz%ggbkégnnay
al so be adm ni stered transdermally through the use of a trafisd atch
cont+ai ni ng WR04#HBve conpound and a carrier that is inert POVPHROE ve
conpound, is non-toxic to the skin, and allows delivery of 20 the agent for
system ¢ absorption into the blood streamvia the skin. The carrier my

t ake any nunber of forns such as creans af#t oi ntnents, pastes, gels, and

. occlusive devices. The creans and oi ntnents may be viscous |iquid or

sem -sol i d emMzi1HYS3.08 (6iJ=harH4, NE1)04.73 (d) JvmB 4 Hz0ZH)& %2 (d F=807 Hz ! 2HDE -
Pastes conprised of absorptive powders dispersed in petrol eum or

hydr ophi | i ¢ pétMe-lﬁﬁ?:Hﬁ»t?é‘Dm?ﬁg ®:HdDake-p {% IHhgr edi ent may 25 al so be
suitable. A variety of occlusive devices may be used to rel ease the active
ingredient into the blood stream such as a sem perneabl e nenbrane covering
a reservoir containing the active ingriehnggle 784 th or wi thout a carrier) or
a matrix containing t he active iﬁ r?di%nt. Clh?r occl usi ve devices are
known in the IitefAldat2abutypdorynp g'é"ls&ll Py Dod-cyclohexyhN-hydraxypspramide o
specific patient suffering a MW 30 or TACE dependent condition nust be
subj ectively determ ned by the attendi ng physician. The variables invol ved
i ncl ude the sdating fromf2-{[4e(2ebptyinylozy)pbenyl]auitanylhe-cyclabe00NAAdr 8xyatdgmide ~4

JUL 2003 PCT/ USDO/ 0 ' t1 f ot i ent .
Treat mont i | KOGLRer b1 gDt p Bawh g PHECHE 1 Gbk dn BrarelS 71 e
optimum dose @ffzt{Eﬁ(@@ﬂ@ﬂﬂa@)pﬁﬂq@ﬁf@apz-mnéﬁﬁgmﬁ%a&xyﬂe{m%su ntil the

optimum effect under the circunmstances is reached. Precise dosagcs for
oral ) par 88t eisolatedrssawhiteolid.mp:alB8oee Niedd: 384mMS: X502 (MHDA I'H NMR£300

det er m ned by e 1N Sterl p. i,GJl.gn d .o er,i gnc ith_

i ndi vi dual su@?ﬁé’t%@g?‘gobe ghﬁ%t%ﬁﬁé?ﬁ%ﬁﬁi |-4‘§P-ﬂﬁzﬁpaﬁf‘e§§):§r3\g}(é:}a%% t he
phar maceuti calp IRpES {th OTH), 3.14Y(dy 123005209, §8H1En, SHY 7,163, J-3L L) 0T
capsules. In such form the conposition is sub-divided in unit dose

cont ai ni ng aprdpdi Kte? Haat, £i0Ld, b, t1A4 (dctlllve i ngredient; the unit dosage
formcan be 10 packaged conpositions, for exanple packed powders) vials)
anpoul es) prefilled syringes or sachets containing liquids. The unit dosage
formcan he, for exanple) a capsul e orEiamipletsitself) or it can be the
appropriate nunber of any such conpositions in packag}e form 2 ~r JUG
2003 -107 CLAI M5 Zf{[4A2cyipayiaey)shenydisuifonyli-2 wyclphexyl Ny dyoyyacetamide \ x A R-
R 1o R11 ~ H wherein: R is hydrogen, aryl, heteroaryl, alkyl of 1-6 carbon
atons, al kenyl of 2-6 carbon atons, al kynyl of 2-6 carbon atons, cycl oal kyl
of 3-6 car bon Tat ostiredcolu@dn 68 2j4- Dhetynylogl) phenyllsuifingl] -3-cynhohxgl-Nbydroxyat ons

sel ected fromN ~ and Rz and r ach i ndepen tl hydr ogen,
STyl of 1 o asstaBie Byl oS miged HpFOHE THE I e (ERRe 15 018, Yoo Ry
al kyl of 306 Gaa&rm »aatexngo ). ReattAl diktur®ivas sOrr&PithBmAlefipBrat®X Yor 6 HrsC8

al kanoyl, COORS, CORS, Oz- C1-C8 al kyl, -SOz-aryl,
and filtered. Methanol- THF layer ‘was concentrated and extracted with chloroform.

The organic layer was washed well with water, dried, filtered and concentrated. The
product was purified by silica gel column chromatography by eluting it with 4:1 ethyl
acetate; hexane and 2-{[4-(2-butynyloxy)phenyl]sulfonyl}-2-cyclohexyl-N-hydroxy-

25  acetamide was isolated as a white solid. mp: 191 °C; Yield: 45 mg (24%); MS: 366.3
(M+H)*; 'H NMR (300 MHz, DMSO-d¢): 8 0.95-1.12 (band, SH), 1.58 (m, 5H), 1.85
(t, 3=2.22 Hz, 3H), 2.05 (m, 1H), 3.63 (d, J=9.1 Hz, 1H), 4.87 (d, J=2.34 Hz, 2H),
7.16 (d, J=9 Hz, 2H), 7.76 (d, J=9 Hz, 2H), 9.01 (s, 1H), 10.7 (s, 1H).



-SOz- heteroaryl, -CONHRI; Ra, RO, R o, and Rl1 are each, independently,
hydr ogen, aryl, aralkyl, 5-10 nenbered heteroaryl having from 1-3
heteroatons selected fromN, NR-, Oand S, heteroaral kyl havi ngyfsgmn 1-3
het erocatons selected fromN, NR~-, O and S, cycloal kyl of 3-% carbon atons,

- Cg. - Cg- cyc| WR&PA47d4] kyl havi ng from 1-3 heteroat ons sel ect EFTISBHIZTE NR-~,
O and S, al kyl of 1-18 carbon atons, al kenyl of 2-18 carbon atons, al kynyl
of 2-18 carbon atons; Rl12 is hydrogen, aryl or 5-10 nenbered heteroaryl
having from 1-3 heteroatons sel ected tom M5-NR~, S and O, cycl oal kyl of 3-6
carbon atons, -CS-C8-cyclo heteroal kyl having from1l to 2 heteroatons
selected fromN, NR~-, S and 0, or al kylExafnple ® carbon atonms; Ais O S, SO
SOz, NR~, or 2.4 JUL 2003 -108 Y is
aryl or het eroa?rw>&\H“f3ﬂ‘yf%)ng“'ﬂﬂ?&faf‘aﬁt&,&ygfﬂi‘yﬂ -drwethoxyphasyb dcetgmide
adj acent atons of Y; said aryl being optionally nono- or di- substituted,
said heteroaryl being optionally nono- or di- substituted; and said al kyl,

al kenyl, al kynytep bﬁﬂiyd)E(Hklydrogypmpﬁ)sbkfanyﬁ(%pnthomajhlegyl)mtata)r pol y
substituted: said ubst| uent s e ogen Ik | of 1-6
carbon atong, gﬂké%ﬁm‘b‘ Jege @51?‘ ?fte Héé? ﬁyﬁ@?lrm‘gl; s agd tﬁyaaflfﬁ’ég
cycl oal kyl of Bol8ti6R bb @fet Byl Odifine (18R%l), - 4ald, 4-niecdABtopR&iol | éma %ﬁm nqﬁol)larfl
carbon atons, -O perfluoroal kyl of 1- 4 carbon at ons,

- OPQ( ORS) OR6, Uhiyrefegy HE00 1 GiRsRgure oy#) hREORS, reﬂmsmgmo@fare JNRS‘RG

- N[ ( CHZ) z] ZNRS,

; N[R(SCO\I??S}?G Nﬁ%@%&%g@%&‘?s %@%@@f@w@aﬁ%gﬁm [P YEHE) e,
- SO2NHCORG, - CONEISBZARE, layer eas alzied oSeryNa,SOFORNEINnd- @@WRSR& coﬂ’ip@ﬁﬁ{d
napht hyl , (e)t eroaryl or heterocycl O%| kyl; wherein -NRS

pyrrolidi nd0 pivfsiselte using saReh eclumn; GFRIPEPEPRITEDY swagwy &W‘Hez()% ethyl

t hi azol i di ne, p i e
each, mdependgﬁét?&%éﬁ%{%’bué%h E%F@g}ydl gi car Qﬂ l? Hﬁtm&:ﬁf %L%th 3-6
carbon atons, meemsplatedreaplyetow oil K82 ghiYydld SZ%CMSCBlh@(MFH):yCI oal kyl ; and n
is 0-2; or a pharmaceutically acceptable salt thereof. 2. A conpound of
Claiml wherein Y is phenyl, pyridyl, thienyl, furanyl, imdazolyl ,
triazolyl or tmtml gzqizytJum@oxﬁpﬁagnauﬁﬂymf4 ﬁtﬁb@pﬁer@? abetat®) Javgepirdy RZ

e

and R3 are each, pendent|y, tg rogen or al 6 carbon atons; 2
4 JUL 200315 1ogcoprdlpg écothscmmalane @@xamélneﬁﬂ lele&zim@e 1 (step 3), whasting ﬁﬁomzeﬁlyl s

2 (0 Bt - 2y R T R R R OO R B2 Mo PR MDD i

nam de; 2- (4- BbrerRo-2+bytydx Y4.ph el\d4sumbratly 1 7.60\glygitbvosi).- Niekd D6 aMSEEL): 370.1

2- (4- But - 2-ynyl oxy- benzesul f onyl ) - N- hydr oxy- 2- net hyl - 3-[ 4- ( 2- pi peri di n- 1yl -
et hoxy) - phenyl ](Nﬁ'ﬁ?pi onam de;

3- Bi phenyl - 4-yl - 2- (4- but - 2- ynyl oxy- benzenesul f onyl ) - N- hydr oxy- 2- net hyl pr opi
onar ni de; 2-(4-But-2-ynyl oxy-phenysul fanyl)-octanoi c aci d hydroxam de;

2- (But - 2- y@)| oX{4-trebutipmpieny)iheny})sy mt}é‘hmethommnmdamamadd wis( Rprepared

g Ej gﬂ% g: g zﬁy(lfog %t%thef e ?.lrﬁtﬂ%fj Dt iﬂgﬁfr& €1 gs%pSS) (the hydrolysis was
3-(4-But-2- ynylc@aﬂedpbenoaty)rod\h hyesikﬁpa@tuﬂér cf@n oznarnrsbe starting from ethyl {[4-(2-

4- (4-But - 2-ynyl oxy- phenoxy N- hydr oxy- but yram de;
2- (4- But - 2- yny|b@swysméakﬁoy SDM Hf-o98hqyhonyl) gestate (10 g, 27 mmol); 5.78 g yellow

4- (4-But - 2-ynyl { x but yram de; Quinoline-2-carboxylic
acid [5-(4-but- j)/yﬁé g% %enyﬁ&ﬁﬁ%yl) 5- hydr oxycar banoyl - pentyl ] - am de;

2- (4- But - 22¢nyl oxy- phenyl sul fanyl') - 6- [ 2- (1, 3- di oxo- 1, 3-di hydro-i soi ndol - 2yl
) -acet yl am no] - hexan | CI d i/drox

N- [ 5- (4- But - 2- yYFHB& 0 ﬁ;xﬁsba walﬁﬁ)yp@yﬁMWaP%mhenﬂqu acid) (et hy |

-benzam de;
2- (4- Bt - 2- yny ok RB L YERGP e Frosefore 2 GHERTAR S7BMBIS) R Eb P 478 oy

exanoi ¢ aci d hyafr m{:{/@c(ﬁ-ﬁmyn}@ny)mienyihumawb}mdvyﬂﬂoxy-Ze(éimlethoxyphenyl) acetamide
[ 5- (4- but - 2-ynyl oxy-p nyls ).-5- carba d
2- (4-But - 2- ynyng%ecﬁ% X taﬁ&ﬂ (1%%0%1%8%%&' Lix &%fré}n n’%*) noi ¢
aci d hydr 0xgam @g; Mrz DMSO-de): 5 1.82 (t, J=2.25 Hz, 3H), 3.72 (s, 3H), 4.65 (s, 1H), 4.71 (g,
J=2.3 Hz, 2H), 6.89 (m, 4H), 7.26 (d, 2H), 7.53 (d, 2H), 9.0 (s, 1H), 10.8 (s, 1H).

')




2 4 JUL 2003 -111 Quinoline-2-carboxylic acid

[ 5- (4- but - 2- ynyl oxy- benzenesul f onyl ) - 5Shydr oxycar banoyl - pentyl | - am de;

2- (4- But - 2- ynyl oxy-benzenesul fonyl ) - 6-[ 2-(

1, 3-di oxo- 1, 3-di hydr o-i soi ndol - 2yl ) - acet yl am no] - hexanoi ¢ a@il'd‘JUL 2003

hydr oxyam dwpo 00/44713 PCT/US00/02078

N-[ 5- (4- But - 2- ynyl oxy- benzenesul f onyl ) - 5- hydr oxycar banoyl - pentyl | - 2phenet hy

| - benzam de; '

2- (4- But - 2- ynyl oxy- benzenesul f onyl ) - 6- [ 2-¢&, 4- di chl or o- phenyl ) - acet yl am no]

- hexanoi c acid hydroxyam de; Quinoline-3-carboxylic acid

[ 5- (4- but - 2- ynyl oxy- benzenesul f onyl ) - 55 ng,qi,@(w ar banoyl - pentyl ] -am de;

9H Xant hene- 9- car boxylic acid

[ 5- (4- but - 2- ynyl oxy- benA8Rp2t{[4-(rhbutynFloxs)pdenylh silfinply{N-ppdioxyi2-Ghi de,

2- (4- But - 2- ynyl oxy- benzenesul f onyl mefhakyphemyl) eshanhyhilel nohexanoi ¢ aci d

hydr oxyam de; |soqui noline-1-carboxylic aci d&

[ 5- (4- but - 2-ynyl oxy- benzenesul f onyl ) - 5Shydr oxycar banoyl - pentyl ] - am de;

6- ( 2- BenzoPb] t hi ophen- 3-yI - acet yl ani no) - Exampkyt8 2- ynyl oxy- benzenesul f onyl )
an

(15 (4-but -2 yny! oxy- phagy 2l LHoRsIs; 9&? ey o
¢ 2950

8
E%‘E pent yrgéﬂﬂbarmyl ] - met
hyl } - am de; 2-(4-But-2-ynyl oxy-phenyl'su - F
1, 3-di oxo- 1, 3-di hydr oi soi ndol - 2yl ) - acet yl am no] - acet yl am no} hexanoi ¢ acid

hydr oxyam de; Shhrtitg from 2-{[4-(2-butynyloxg)phen 1)sulfanyl}-N-hydroxy-2-(4-methoxyphenyl)
[ 5- (4- But - 2-ynyl oxy- phenyl sul f anyl) - 5- hydr oxycar bar noyl - pent yl car banoyl ] - ne

t hyl } - 2- pHOnetakgtpmisientrieRaged in Example 76) (340 ‘mg, 0.95 mmol), and”following the
2-(4-But-2-yn - n f. -06-42+] 2:(3 A-di ch - Y. am no
]-acetyl arni n?%‘%%&‘g%i %dtgﬂé%dd'ﬁ%(#n ggyg'm'r%% t‘(l%‘ud?%r?%}‘?cbniesg@&é g"? %gfy% ?%@glé&d {

[ 5- (4- but - 2- ynilicaxgyl qiemy tlroivhgydphy b ghikiog yowitt 409 \dthyb aodtytk ¢ hexeneDyithE- met h
yl } -am de; 9H Xant hene-9-carbgxylic i

15 (2 but - 2- AR SRRSO R PR B P Ry o s By AV B - et
hyl } -am de; 2-g2méth3 ex?yﬁ hankrhfde was isolated as a white powder. mp: 157 °C: Yield:

2- (4- But - 2-ynyl oxy- phenyl sul fanyl) - 6- ( 2- di phenyl acetpyl am no- acet yl am no) hex
anoi ¢ aci d5hydiodx pen(1des); MSAdo(MnHE)'1 - HArNRRy (300 MEzZdDMSO0-dq): & 1.83 (t,

by} amide. Tobesnia S 55t oD%t G ) e s, 368, L S8 ABTBYY ™
[ 5- (4- but - 2- yr(;ﬂ’ qm—pmwbm’@j @pyﬁ)’?n t(y,cymg(ycar banoyl - pent yl car banoyl | - met

hyl } - am de;

6- [ 2- (2- Benzo[ b] t hi ophen- 3-yl -acet yl am no) - acet yl am no] - 2- (4- but - 2ynyl oxy-p
henyl sul fanyl Qhexanoi c acid hydrox ide; I nol i ne-2-carboxyl i cid

(057 Canbut -5 TR Bk tee i PRI Csia s Bab bR A A oy 1 - e
hyl }-am deo 2-HydrdRyito-@-phesbeypledyproaienaside wad Ydolat &t asla whiidedrovder. mp: 134°C;

1, 3-di oxo- 1, 3- di hydrol soi ndol 2-yl') - acet yl am no] - ace%zam no} - hexanoi ¢ aci d
hydr oxyani de; ¥ield{39 mg (10%); MS: 374.2 (M+H)"; 'H (300 , DMSO-d¢): 6 1.85 (¢,

[ 5- (4-But - 2-yny| b | £4. 0V )y 2-andr, r z 18 yl]-me
thyl ). 2. phenepﬁ?%éﬁégﬁﬁg?& S Ul @ T B I XE ADATRY LR Y (£ HPR™

2- (14- But - 2- ynyHli9xW) bEDZ ed) g 8l &5 My D 673 2(d, 3=% 36 FrzA21g)) 7 a8 qd,IeeITeIHAeH),y| ani n
0] - acetyl am no}- hexanoi ¢ aci d_hydroxyam de; Qui noline-3-carboxylic acid {

[ 5- (4- but - 2- yr8P0y 1BEA2&EsIHX i nyl ) - 5hydr oxycar banoyl - pent yl car banoyl | - net
hyl } am dg;

2- (4- But - Z-ynyl oxy- benzenesul fi nyl)-6-[2-(4-thi ophen-2-yl -butyryl am no) acet
yl am no] - hexanoi ¢ aci d hydroxyam de; 9H Xxamph®> 9- carboxylic acid {

[ 5- (4- but - 2-ynyl oxy-benzenesul finyl)- Shi/dr oxycar banoyl - penty] car bam)i/l ] - met
hyl }-am de; 2-{[4-(2-butynyloxy)phenyi]sulfonyl}-N-hydroxy-2-(4-méthoxypheny!

2- (4-But - 2-ynyl oxy- benzenesul finyl)-6-(2-gi | acet yl am no- acet yl am no) he
xanoi ¢ aci d hydroxyam de; 1-Methyl-1H pyrrole-2-carboxylic acid
{[5-(4-but-2-ynyl oxy-benzenesul finyl)-5-hydroxycar banoyl - pentyl car banoyl ] -m
ethyl }-anmi3te ; 2-(4%StBuing Frond\2- (432 bennagoedphdngl)sulthnyd})-NeBydrdey(2-(4-methoxy-

1, 3-di oxo-1, 3-di hydr o-i soi ndol - 2-8/I ) -acet yl am no] - acet yl ami no} - hexanoj c

aci d hydr oxy arﬁl}ggyl)qqeta{mde (290 mg, 0.8 'mmol), and following the procedure as outlined in

[ 5-(4-But-2-y : z S I - 1t 18'355'?44-- |]-nme
t hyl } - 2- phene'?%%/al - %Eﬁ%mﬁzg; H{gf CZB}‘Xr2)-g%é@%%%?%@ﬁ?&?ﬁwlfoﬂﬁ}’?&hﬁé

2- (4- But - 2- ynyl oxy- benzenesul f onyl ) - 6-

{2-[2-(3, 4-di chl oro- phenyl ) acet yl am no] - acet yl am no} - hexanoi ¢ aci d

hydr oxyam de; Qui nol i ne-3-carboxylic acid

{[5-(4-but-2-ynyl oxy-benzenesul f onyl ) - 5hydr oxycar banoyl - pent yl car banoyl ] - e
thyl} am de; 9H Xant hene-9-carboxylic acid

{[5-(4-but-2-ynyl oxy- benzenesul f onyl ) - 5hydr oxycar banoyl - pent yl car banoyl ] - ne

N0
~5



2 4 JUL 2al13 -114 2- {[4 (2-butynyl oxy) phenyl ] sul finyl}-2-(4-chl orophenyl)
Nhydr oxyacet am de; { (4-(2-butynyl oxy) phenyl]

sul fonyl - 2- (4-chl orophenyl) N- hydr oxyacet am de; 2-

[ 4- (2- but ynyl oxy) phenyl ] sul fanyl }-2-(3-chl or ophenyl) Nhydr &(9&@&%% 2-{
[ 4- (2- but ynyWeRg#senyl | sul f onyl } - 2- (3- chl or ophenyl ) - Nnydr offAES0¢p0e;

2- (4- bronmophenyl ) -2-{ [4-(2-butynyl oxy) phenyl ] sul fanyl - Nnydr oxyacet am de;
(2~)-2-(4-bromophenyl ) -2-{[ 4- (2-but ynyl oxy) phenyl ] sul fi nyl - N-hydr oxyacet am
de; (2R)-2-(4-bromophenyl)-2- { [4-(2-butysyl oxy)phenyl]

sul finyl - N-hydr oxyacet am de; 2-(4-bronophenyl)-2- {

[ 4- (2- but ynyl ome)mphdn]/l)&uiahﬁﬂbyiwﬂ\lshm&ﬂ%)aawmamm #p{ 190 °C; Yield: 39%;

[4-(2- butynylox pheny suI an
- N- hydr oxy- 2- [ EEMQQQWMEMSO -dg): & 1.85 (t, J=2.22 Hz, 3H), 3.74

2R) - 2-{[ 4- ( 2- f

g\l—hg/droiq[/ 2([4?%!?)!-{3 %3 enyﬁi %l—{)hg%r@ gi) %86{@[ (I“}z I}a{)yy)?g;q;fp%%nyl]

sul fonyl } wam)gyf%{m@zm,mwmmsmmﬂm atp! a0d ¢€;1=25 Hz, 1H), 10.9 (s,

[4-(2-Butyn on phenyl] sul fanyl } -N-hydroxy-2-( 1-napthyl) acétam dé;

{ [ 4- (2- But yny&y) phenyl ] sul finyl } -N hydroxy-2-( 1-napthyl)acetani de;
{ [4-(2-Butynyl oxy)phenyl] sulfonyl } -N hydroxy-2-( 1-napthyl) ac

ta ide; 2- { [4-(2-Butynyl oxy)phenyl] sulfanyl }

-2-(4-fluorophenyl)-N hydroxy- 2- ( 1napt hyExample®0i de; 2-

4-

(2- but ynyl oxy) phenyl ] | ] 4 fl uoro dr oxyacet am de; 2-
[ 4- ( 2- but ynyl oxy) phenylz]'g‘fﬂ(# gﬁfﬁl“y? (WWPMH%%‘)“ %yahm@aﬁm am de;
(2- met hoxyphenyl ) - 2- hydroxyacetamide

-(2-butyn ony)phenyl]sul fanyl - N- hydr dxyacet am de; 2 ~JUL 2~)3 -115
(2- et hoigphenyl) 2- { [4-(2-butynyl oxy)phenyl] sulfinyl }

SBII_ Pgﬁ;?xmﬁségﬁoﬂ ‘(9‘& clﬁaroér?%ng)?&%ﬁg#}o%y% q?(sé fgrgfgna%it]ate was prepared according to
[ 4- (2- But ynyl omb)glelﬂe;ﬂyinbthsdl b$ butiihedin By:ahipdx y (sted B; @Itahmgmheauﬁbr@ﬁ@(@m de;

- 4- (2- but | h
sul f Lyl ( 2. (z >éh1|% AN enggtq\(ﬂ9érgg,§9 gd@pg}}rp@fb4-ng:rca{>tophenol (7.5 g, 59.6 mmol);

4- ( 2- But I I |o h I t d
(2R 2o (T4 ?3”8?%%%@%% BN PO 02 bt omophanyl )
acet am de; 162S) - 2- [ 4- (2- but ynyl oxy) phenyl ]

S lanl2 But iﬁy[ﬁt%f‘lp PR G b By s Hophea) pyeie rpa e o an de;
{ - (2- But X@éﬂr&]ﬁl 1Phe %Xﬁdraﬁh@tlfl&f%loﬁlmea i é{gﬁ)l Qply sfeP"ZEﬁ’s ] O%g%% L e

[ 4- (2- but ynyl Oxy) phenyl ] sul finy
[

4-( 2- bMyﬁpt@hwxmb@dwdicsmhmlbqtﬂfzanpuatw53N1gh%fi mml):mdaﬂm de; 2-

[
{
2-
[4
2-
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2 Bt ynyl SRRt gﬁy%'%mmf)pﬁf%% 8 d&y@%@éﬁﬁ%

2- but yagl oxyiiphenyl ] sul finyl - 2- phenyl - N- hydr oxyacet am de; {

2- but ynyl oxy) phenyl ] sul fi nyl } - 2- phenyl - N- hydr oxyac et am de; 2- {
2- But ynyl oxy) phenyl ] sul fanyl - 2-(2-napht hyl ) - N- hydr oxyacet ar ni de; 2-

L

- (

-(

- (
R a s I,{]tyIﬁ"‘I’%xyI'I}‘I%’III@IIIIIIfPIIIHIW‘I ey RaR e A PR INACE BT o
t

- (

[

{

4-

_| Nf-"ﬁl—u—u—n—!r-“ﬁ
el

r hbgt yl-4-[ a&eordlngﬁa(tﬁﬁbnﬁrgdnyéthndyaspmamyﬂ in enainbb hcrilydste}) 5), starting from

roxyam n et ar box
AR SOARRT(hon i SR E R A N R aﬁFﬁS@r@t?lﬁyWS&H’é‘lQam de:
[ 4- (29But yragl I},Wﬂyshlaldsn% VY134, 2d(N1 Ila&jdr oXy- 2-
(4- met hoxybenzyl) = 4pi peri di nyl ] "acet am ~ JUG 213 -116 2-(
benzoyl - 4-pi p erldlnyl) 2- { [4-(2- butynyloxy)phenyl] sul fonyl }

[ Zl_ ? gdgﬁ?zﬁﬁféﬁwﬁ%ﬁ ﬁﬂ]( {[‘i &f ﬁ §X10W)ﬁ§?8}?liﬂgg’ladlyg}[(% rc}]%ag){phgn_yl){acetlc acid (2.43 g,

[ 4- (2- But ynyl oxyonheey) ﬂnd%ﬂlévﬂﬁy thelprocedure as outlined in Example 1 (step 6), 65 mg of
- N- hydr oxy- 2-tetrahydfo- 2H pyran- 4ylacet am de; 2-

[ 4- ( 2- But yny| oxyflft(2ptynyloxy)ohsnylsulfanyl }-2-(4- chlorophenyl)—N-hydroxyacetannde was
- N-hydroxy 8-t gL § ROV Coitd PV AN $Y4G. 356424 Ofrs: 362.2 (M+H)"; 'H NMR

N('D

2
2-
1-
1-



2- { [4-(2-Butynyl oxy)phenyl] sulfonyl } -N-hydroxy-2-(
1- oxi dot et rahydr o- 2Ht hi opyr an-4yl) acetam de; and 2- {
[ 4- (2- But ynyl oxy) phenyl] sul fonyl} -N'hydroxy-2-(

1, 1- di oxi dot et rahydr 02H-t hi opyran-4yl) acetan de. 6. Use olea%nmm as
claimed i n wowoasasof clains 1 to 5 in the preparation of arcEuUsaMaIat for
i nhi biting pathol ogi cal changes nedi ated by TNF-a converting enzynme (TACE)
in a manmal . Z 4 um 200 -117 7. Use according to Claim®6 wherein the
condition treated is rheumatoid arthritisgeggraft rejection, cachexia,

i nfl ammation, fever, insulin resistance, septic shock, congestive heart
failure, |an iﬂ;zy feot -6 ant 4.122h! ory
bowel di seasqu@rs@HN 1 mg?ﬁsq & (‘9% Qﬁgr%(bzle{ztl ca %%glg?t(l 022;)0?)1 SI ng
a conpound as 2H)a? A€o, #H),Q bispiH), dﬂd) (a, Phar maceutical ly acceptable carrier.
9 . A processes for preparing-a conpound of fornula | as clainmed in claim
1, which processes conprise one of the follow ng: a) reacting a conpound of
formula ORZ RB RB RO\ Y/ ~X~ ~A C)ExaqﬁblBBIR' Ro wherein n, X Y, A R,
RZ, R3, R8, RO, R, and RI'1 are as defi inclaiml or a reactive

deri vat i ve5t her2e&fi- : (2vtiutyny oxy) phenytlculfinyljo2-(dHchloRipheidHNrhpdroxyadetanide  as

defined in claiml, to give a conpound of forrmula I; or b) deprotecting a
conmpound of forrmula: OR2 R3 Ra RS \ Y NR-20R30 R R~ R-~ 2 ~aul. ~3

-118 wherein rStarding Kom/2- [RL(Zfﬁltyn%xyﬁﬂenyﬁgulfaﬁyl(}m-ﬁldhloi*ﬂﬁheﬂﬂq N-ﬁ}‘cﬁo@e“ ned
inclaiml, and R3p is a sultable protecting group such tyl, benzyl,

and trial kyl sia§trmidedprgparad Homgampls M (h3p s&ﬁfomml)o#ndffeﬂwmthe or c)

cl eavin a re i.yat

R Re RS v R Tt RS oo ARG, Prd i of SR AR IR iR ) O
are def| neld i r(4<chh:rasphi=nyl)3Nglyd&>xgaoremrpdmwak isdlatbd ngnarlvhitd povbdereThis Empouad
hydrogen; or d) resol ving a mx racemat e) of optical Ig/ active

i somers of a CEAHSELEHRSR °F‘8ﬁ*‘|‘fﬁl°gg'las”?‘i9°"%°8}eé"c MBn#? %ha{rﬁliio?rérMér

di ast er eoner ant H RV (3 Oq\qngf ¥® f di oners;
or e) acidi fy| ng ’ba5| C céi oun B Yan ?rl S?Tﬁﬁldhé’gﬁ%hé;{?)ﬁa 4%3% @Qi ly
accept abl e aciad7t @, ¥#237 Hzph-@r 608 ¢d|t2H)aY .09 (§EDHpT. 89 (d 25D 7.34 @, 2H), 9.32
converting a co und of forrmula | having a reactive substituent group or

site to a conpoukth b & hul a | having a different substituent group or
site. .A995AF. A&SL. A3. Y. A

Example 82
2-{[4-(2-butynyloxy)phenyl]sulfonyl}-2-(4-chlorophenyl)-N-hydroxyacetamide

Starting from a mixture of 2-{[4-(2-butynyloxy)phenyl] sulfany!}-2-(4-chloro-

20  phenyl)-N-hydroxyacetamide (from example 80) and 2-{[4-(2-butynyloxy)phenyl]-

sulfinyl}-2-(4-chlorophenyl) N-hydroxyacetamide (750 mg, 1.99 mmol), and following

the procedure as outlined in Example 75, 228 mg of 2-{[4-(2-butynyloxy)phenyl}-

sulfonyl}-2-(4-chlorophenyl)-N-hydroxyacetamide was isolated as a white solid. mp:

140 °C; Yield: 29%; MS: 394.2 (M+H)"; 'H NMR (300 MHz, DMSO-dq): & 1.85 (t,

25 J=2.19 Hz, 3H), 4.86 (d, J=2.28 Hz, 2H), 5.05 (s, 1H), 7.1 (d, 2H), 7.4 (m, 4H), 7.5
(d, 2H), 9.33 (s, 1H), 10.8 (s, 1H).
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jibjtjvj 30 2H), 7.34 (m, 3H), 7.48 (s, 1H), 9.1 (s, 1H), 10.9 (s, 1H).
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Example 87

(2R)-2-(4-bromophenyl)-2-{[4-(2-butynyloxy)phenyl] sulfinyl}- N-
hydroxyacetamide
15
Starting from 2-(4-bromophenyl)-2-{[4-(2-butynyloxy) phenyl] sulfanyl}-N-hydroxy-

acetamide (from example 85) (1.54 g, 3.7 mmol), and following the procedure as
outlined in Example 7 the two diastereo isomers were isolated. The two diastereo
isomers were separated by silica-gel column chromatography by eluting it with 50%

20  ethyl acetate ; hexane. The faster moving isomer, namely (2S)-2-(4-bromophenyl)-2-
{[4-(2-butynyloxy) phenyl] sulfinyl}-2-N-hydroxyacetamide was isolated as a white
solid. mp: 167 °C; Yield: 170 mg (11%); MS: 424 (M+H)"; 'H NMR (300 MHz,
DMSO-ds): & 1.85 (t, J=2.22 Hz, 3H), 4.39 (s, 1H), 4.82 (d, J=2.34 Hz, 2H), 7.1 (d,
2H), 7.3 (d, 2H), 7.5 (d, 2H), 7.56 (d, 2H), 9.07 (s, 1H), 10.7 (s, 1H).

25
The slow moving isomer namely, (2R)-2-(4-bromophenyl)-2-{[4-(2-butynyloxy)
phenyl] sulfinyl}-2-N-hydroxyacetamide was isolated as an off white solid. mp: 93 °C;
Yield: 20 mg, (1.3%); MS: 423.9 (M+H)"; "H NMR (300 MHz, DMSO-dg): 8 1.83
(t, J=2.13 Hz, 3H), 4.42 (s, 1H), 4.77 (d, J=2.28 Hz, 2H), 7.0 (m, 4H), 7.2 (d, 2H),

30 7.5(d, 2H), 9.33 (s, 1H), 10.9 (s, 1H).
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sulfonyl}-N-hydroxyacetamide was isolated as a white solid. mp: 187 °C; Yield: 41%;

MS: 440 (M+H)"; 'H NMR (300 MHz, DMSO-dq): & 1.85 (t, J=2.22 Hz, 3H), 4.86
10 (d, J=2.31 Hz, 2H), 5.03 (s, 1H), 7.11 (d, 2H), 7.31 (d, 2H), 7.47 (d, 2H), 7.55 (d,
2H), 9.32 (s, 1H), 10.9 (s, 1H).

Example 89
2{[4-(2-butynyloxy)phenyl]sulfanyl}-N-hydroxy-2-[4-(2-
15 thienyl)phenyljacetamide

Step 1: Ethyl [4-(2-thienyl)phenyl] acetate
Nitrogen was bubbled through a mixture of 2-tributylstannyl thiophene (15.68 ml, 49.4
mmol) and ethyl(4-bromophenyl)acetate (6 g, 24.7 mmol) in toluene (250 ml) before
20 0.5 g of tetrakis (triphenylphosphine) palladium (0) was added. The mixture was
heated at reflux under nitrogen for 4 hours before it was filtered through magnesol and
concentrated, The residue was purified using silica-gel column chromatography by
eluting it with 20% ethyl acetate: hexane solution. Ethyl [4-(2-thienyl)phenyl] acetate
was isolated as a yellow oil (4.15 g). Yield 68%; MS: 247.5 (M+H)"
25
Step 2: Ethyl bromo [4-(2-thienyl)phenyl] acetate
To a solution of ethyl [4-(2-thienyl)phenyl] acetate (4.1, 16.6 mmol) in carbon
tetrachloride (150 ml) benzoyl peroxide (0.5 g) and N-bromosuccimide (3.26 g, 18.3
mmol) was added. The mixture was heated at reflux under nitrogen for 3 hours before
30 it was filtered and concentrated. The residue was extracted in chloroform and washed

with water. The organic layer was dried over Na,SO,, filtered and concentrated. The
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109%2& () - 10W§Lcc(ohmg to/%e gé&eraYV\S W%Med i example 83 (step 2), starting from

ethyl [(4-hydroxyphenyl)sulfanyl]{4-(2-thienyl)phenyl] acetate (1.6 g, 4.3 mmol) and
2-butyn-1-0l (0.33 ml, 4.32 mmol); 1.34 g yellow oil. Yield 74%; MS(EI): 421.71

(M+H)’

15
{[4-(2-butynyloxy)phenyl]sulfanyl }[4-(2-thienyl)phenyl] acetic acid was prepared
according to the general method as outlined in example 1 (step 5), starting from ethyl
{[4-(2-butynyloxy)phenyl]sulfanyl } [4-(2-thienyl)phenyl] acetate (1.34 g, 3.17 mmol);
1.07 g white solid. mp: 137°C Yield 85%; MS: 439.1 (M+FA-HY

20

Starting from {[4-(2-butynyloxy)phenyl]sulfanyl}[4-(2-thienyl) phenyl] acetic acid
(840 mg, 2.13 mmol), and following the procedure as outlined in Example 1 (step 6),
1.052 g of 2{[4-(2-butynyloxy)phenyl]sulfanyl }-N-hydroxy-2-[4-(2-thienyl)phenyl]
acetamide was isolated as a white solid. mp: 182°C; Yield: 99 %; MS: 410 (M+H)";

25  'HNMR (300 MHz, DMSO-d): 8 1.81 (t, J=2.31 Hz, 3H), 4.71 (m, 3H), 6.9 (d, 2H),
7.13 (m, 1H), 7.28 (d, 2H), 7.44-7.62 (band, 6H), 9.07 (s, 1H), 10.8 (s, 1H).
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MS: 425.9 (M+H)"; 'HNMR (300 MHz, DMSO-ds): 5 1.79 (t, J=2.1 Hz, 3H), 4.43
10 (s, 1H), 4.75 (d, 7=2.31 Hz, 2H), 6.98 (d, J=8.85 Hz, 2H), 7.12 (m, 3H), 7.22 (4,
J=8.79 Hz, 2H), 7.54 (m, 4H), 9.31 (d, 1H), 11 (s, 1H).

Example 91
2-{[4-(2-butynyloxy)phenyl]sulfonyl}-N-hydroxy-2-[4-(2-
15 thienyl)phenyl]acetamide

Starting from a mixture of 2{[4-(2-butynyloxy)phenyl]sulfanyl }-N-hydroxy-2-
[4-(2-thienyl)phenyl] acetamide and 2-{[4-(2-butynyloxy) phenyl] sulfinyl}-N-
hydroxy-2-[4-(2-thienyl)phenyl]ethanamide (410 mg, 0.96 mmol), and following the

20  procedure as outlined in Example 75, 110 mg of 2-{[4-(2-butynyloxy) phenyl]
sulfonyl}-N-hydroxy-2-[4-(2-thienyl)phenylJacetamide was isolated as a gray solid.
mp: 175 °C; Yield: 26%; MS: 442.2 (M+H)"; "H NMR (300 MHz, DMSO-de): &
1.83 (t, 3H), 4.85 (d, J=2.01 Hz, 2H), 5.04 (s, 1H), 7.11 (m, 4H), 7.39 (d, 2H), 7.49-
7.63 (band, 5H), 9.30 (s, 1H), 10.9 (s, 1H).

25

Example 92
2-{[4-(2-Butynyloxy)phenyl]sulfanyl}-N-hydroxy-2-(1-napthyl)acetamide

Ethyl[(4-hydroxyphenyl)sulfanyl](1-napthyl)acetate was prepared according to
30 the general method as outlined in Example 1 (Step 1). Starting from ethyl bromo(1-
napthyl)acetate (11.0 g, 38 mmol) and 4-mercaptophenol (4.8 g, 38 mmol), 8.14 g of
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@0% h& () - XXXyyyy}{fﬁféﬁutjymo@ﬂnﬁ%yﬁé%ﬁ}(lznapthyl)acetate was prepared according
5  to the general method as outlined in Example 1 (Step 2). Starting from ethyl(4-
hydroxyphenyl)sulfanyl](1-napthyl)acetate (7.74 g, 23 mmol) and 1-bromo-2-butyne
(3.4 g, 25 mmol) 7.64 g of product was isolated. Yield (85%); amber oil; MS 390.5
(M+H)'

10 {[4-(2-Butynloxy)phenyl]sulfanyl} (1-napthyl)acetic acid was prepared
according to the general method as outlined in Example 1 (Step 5). Starting from {[4-
(2-Butynloxy)phenyl]sulfanyl }(1-napthyl)acetate (7.64 g, 19.6 mmol) 4.92 g of
product was isolated. Yield (69%); white solid, mp 98.7 °C; MS 722.8 (2M-H)

15 Starting from {[4-(2-Butynloxy)phenyl]sulfanyl}(1-napthyl)acetic acid (4.69 g,
12.95 mmol) and following the procedure as outlined in Example 1 (Step 6), 2.95g of
2-{[4-(2-Butynyloxy)phenyl]sulfanyl }-N-hydroxy-2-(1-napthyl)acetamide was isolated
as a white solid, mp 139.6 °C; MS 378.1 (M+H)"; 'H NMR (300 MHz, DMSO-d; ):
51.87 (t, 3H), 4.62 (m, 2H), (s, 1H), 6.87 (d, J=10 Hz, 2H), 7.37 (d, J=8 Hz, 2H),

20  7.46 (bm, 4H), 7.80 (d, J=3 Hz, 1H), (d, J=4 Hz), 8.03 (d, J=8 Hz, 2H), 9.2 (s, 1H)

Example 93
2-{[4-(2-Butynyloxy)phenyl]sulfinyl}-N-hydroxy-2-(1-napthyl)acetamide

25  Starting from 2-{[4-(2-butynyloxy)phenyl]sulfanyl}-N-hydroxy-2-(1-napthyl)-
acetamide (1.95 g, 5.2 mmol) and following the procedure as outlined in Example 7,
0.19 g of 2-{[4-(2-butynyloxy)phenyl]sulfinyl}-N-hydroxy-2-(1-napthyl)acetamide)
was isolated as a white solid, mp 159.4 °C; MS 394.1 (M+H)"; 'H NMR (300 MHz,
DMSO0-ds ): 81.55 (t, 3H), 4.60 (m, 2H), 5.51 (s, 1H), 6.72 (d, J=11.7 Hz, 2H), 7.24
30 (2H), 7.37 (m, 3H), 7.77 (m, 3H), 8.19 (s, 1H), 10.68 (s, 1H).
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xample 94

2-{[4-(2-Butynyloxy)phenyl]sulfonyl}-N-hydroxy-2-(1-napthyl)acetamide

Starting from 2-{[4-(2-butynyloxy)phenyl]sulfanyl}-N-hydroxy-2-(1-napthyl)-
acetamide (.6 g, 15.9 mmol) and following the procedure as outlined in Example 75,
162 g of 2-{[4-(2-butynyloxy)phenyl]sulfonyl}-N-hydroxy-2-(1-napthyl)acetamide)
was isolated as a white solid, mp 213.3 °C; MS 410.0 (M+H)"; 'H NMR (300 MHz,
DMSO-ds ): 51.84 (t, 3H), 4.81 (d, J=2.3 Hz, 1H), 6.00 (s, 1H), 7.0 (d, =9 Hz, 2H),
7.45 (d, J=11 Hz, 2H), 7.51 (m, 2H), 7.95 (m, 2H), 8.01 (d, J=17 Hz, 2H), 9.28 (s,
1H), 11.0 (s, 1H)

Example 95
2-{[4-(2-Butynyloxy)phenyl]sulfanyl}-2-(4-fluorophenyl)-N-hydroxy-2-(1-
napthyl)acetamide

Ethyl[(4-fluorophenyl)[(4-hydroxyphenyl)sulfanyl]acetate was prepared
according to the general method as outlined in Example 1 (Step 1). Starting from ethyl
bromo(4-fluorophenyl)acetate (7.2 g, 28 mmol) and 4-mercaptophenol (3.8 g,30
mmol), 7.08 g of product was isolated. Yield (82.6%); amber oil; MS 305.3 (M-H)

Ethyl{[4-(2-butynyloxy)phenyl]sulfanyl} (4-fluorophenyl)acetate was prepared
according to the general method as outlined in Example 1 (Step 2). Starting from
ethyl[(4-fluorophenyl)[ (4-hydroxyphenyl)sulfanylJacetate (7.05 g, 23 mmol) and 1-
bromo-2-butyne (4.02g, 30 mmol), 6.82 g of product was isolated. Yield (83%);
amber oil; MS 358.0 (M-HY

Ethyl{[4-(2-butynyloxy)phenyl]sulfanyl} (4-fluorophenyl) acetic acid was
prepared according to the general method as outlined in Example 1 (Step 5). Starting
from ethyl[ (4-fluorophenyl)[ (4-hydroxyphenyl)sulfanyl]acetate (4.73 g, 13 mmol)3.26
g of product was isolated. Yield (75%); amber gum; MS 329.3 (M-H)
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acid (3.0 g, 9.1 mmol) and following the procedure as outlined in Example 1 (Step 6),
295g of 2-{[4-(2-butynyloxy)phenyl]sulfanyl}-2-(4-fluorophenyl)-N-
hydroxyacetamide was isolated from the reaction mixture as a white solid, mp

5 105.7°C; MS 346.1 (M+H)"; "H NMR (300 MHz, DMSO-d; ): 51.82 (t, 3H), 4.70-
4.72 (m, 3H), 6.00 (s, 1H), 6.19-6.91 (d, J=6.9 Hz, 2H), 7.15-7.21 (d, J=17 Hz, 2H),
7.24-7.27 (d, J=8.7 Hz, 2H), 7.4 (m, 2H), 9.08 (s, 1H), 10.78 (s, 1H)

Starting from of 2-{[4-(2-butynyloxy)phenyl]sulfanyl }-2-(4-fluorophenyl)- N-
10  hydroxyacetamide (1.29 g, 3.3 mmol) and following the procedure as outlined in
Example 7 0.086g was isolated as a white solid, mp 91.1°C; The major diastereo
isomer was isolated. MS 362.3 (M+H)"; '"H NMR (300 MHz, DMSO-ds ): 51.83 (t,
3H), 4.41 (s, 1H), 4.76-4.77 (d, J=3 Hz, 2H), 6.97-7.01 (d, J=9.9 Hz, 2H), 7.07-7.10
(dd, J=8.9 Hz, 4H), 7.16-7.19 (d, J=8.8 HZ, 2H) 9.3 (s, 1H) 10.98 (s, 1H).
15
Example 97
Preparation of 2-{[4-(2-butynyloxy)phenyljsulfonyl}-2-(4-fluorophenyl)- N-

hydroxyacetamide

20  Starting from of 2-{[4-(2-butynyloxy)phenyl]sulfanyl }-2-(4-fluorophenyl)-N-hydroxy-
acetamide (1.29 g, 3.3 mmol) and following the procedure as outlined in Example 75,
0.106g was isolated as a white solid, mp 160.1°C; MS 378.2 (M+H)"; 'H NMR (300
MHz, DMSO-d; ): 31.84 (t, 3H), 4.85-4.86 (d, J=2.4 Hz, 2H), 5.04, (5, 1H), 7.08-
7.11 (d, J=9.0 Hz, 2H), 7.16-7.19 (t, J=9.0 Hz, 2H) 7.38-7.40 (d,J=5.4 Hz, 2H) 7.45-

25 7.47(d, }=6.9 Hz, 2H), 9.3 (s, 1H), 10.90 (s, 1H).

Example 98
2-(2-methoxyphenyl)-2-{[4-(2-butynyloxy)phenyl}sulfanyl}-N-hydroxyacetamide

30  Ethyl (2-methoxyphenyl)[(4-hydroxyphenyl)sulfanyl] acetate was prepared according
to the general method as outlined in example 1 (step 1), starting from ethyl bromo (2-
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according to the general method as outlined in example 1 (step 2), starting from ethyl
(2-methoxyphenyl)[(4-hydroxyphenyl)sulfanyl] acetate (3.2 g, 10 mmol) and 1-bromo-
2-butyne (1.5 g, 11.2 mmol); 3.2 g clear oil. Yield 87%; MS(EI): 371 (M+H)"

(2-methoxyphenyl) {[4-(2-butynyloxy)phenyl]sulfanyl} acetic acid was prepared

10  according to the general method as outlined in example 1 (step 5), starting from ethyl
(2-methoxyphenyl){[4-(2-butynyloxy)phenyl]sulfanyl} acetate (3.1 g, 8.3 mmol); 2.7g
of white solid was isolated. Yield 93%; MS: 341.4 (M-H)

Starting from (2-methoxyphenyl) {[4-(2-butynyloxy)phenyl]sulfanyl} acetic acid (2.6 g,
15 7.6 mmol), and following the procedure as outlined in Example 1 (step 6), 2.6 g of 2~
(2-methoxyphenyl)-2-{[4-(2-butynyloxy)phenyl}sulfanyl }-N-hydroxyacetamide was
isolated as a white solid. mp: 172-173°C; Yield: 97%; MS: 358.4 (M+H)"; 'H NMR
(300 MHz, DMSO-d): & 1.85 (s,3H), 3.80 (s,3H), 4.72 (5, 2H), 5.12 (5, 1H), 6.62
(m, 4H), 7.3- 7.5 (m, 4H), 9.3 (bs, 1H).
20
Example 99
2-(2-methoxyphenyl)-2-{[4-(2-butynyloxy)phenyl]sulfinyl}-N-hydroxyacetamide

Starting from of 2-{[4-(2-butynyloxy)phenyl]sulfanyl}-2-(2-methoxyphenyl)-
25  N-hydroxyacetamide (3.0 g, 8.37 mmol) and following the procedure as outlined in
Example 7 2.75 g of 2-(2-methoxyphenyl)-2-{[4-(2-butynyloxy)phenyl]sulfinyl }-N-
hydroxyacetamide was isolated as a white solid, mp 167.8°C; (Only the major diastereo
isomer was isolated. MS 374 (M+H)"; '"H NMR (300 MHz, DMSO-ds ): 51.83 (s,
3H), 3.32 (s, 3H), 4.41 (s, 2H), 5.2 (s, 1H), 6.31 (d, 1H), 6.44 (m, 3H), 7.22-7.40 (m,
30 3H), 7.81(d, 1H), 8.62 (s, 1H) 10.41 (s, 1H).
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Methyl [(4-hydroxyphenyl)sulfanyl](4-ethoxyphenyl) acetate
5 Methyl bromo (4-ethoxyphenyl) acetate (7.6 g, 27.8 mmol) was added to a stirring
solution of triethyl amine (30 ml), sodium sulfite(3.0 g, 23.8 mmol), and 4-mercapto-
phenol (3.5 g, 27.8 mmol) in methanol (200 ml). The mixture was stirred overnight
before it was concentrated and the residue was extracted in ethyl acetate and washed
with water. The organic layer was dried over Na,SO,, filtered and concentrated. The
10  compound was isolated using silica-gel column chromatography by eluting it with 20%
ethyl acetate: hexane solution. Methyl [(4-hydroxyphenyl)sulfanyl](4-ethoxyphenyl)
acetate was isolated as a crude product (7.76 g, 24.4 mmol). Yield 88%. MS: 317.1
(M-H)

15 Methyl  {[4-(2-butynyloxy)phenyl]sulfanyl}(4-ethoxyphenyl) acetate was
prepared according to the general method as outlined in example 1 (step 2). Starting
from ethyl [(4-hydroxyphenyl)sulfanyl)(4-methoxyphenyl) acetate (7.76 g, 24.4 mmol)
and 1-bromo-2-butyne (3.26 g, 24.4 mmol), 8.65 g of methyl {[4-(2-butynyloxy)
phenyl] sulfanyl}(4-ethoxyphenyl) acetate. Yellow oil. Yield 95%; MS(EI): 369.72

20 M)

{[4-(2-butynyloxy)phenyl]sulfanyl} (4-ethoxyphenyl) acetic acid was prepared
according to the general method as outlined in example 1 (step 5), starting from ethyl
{[4-(2-butynyloxy)phenyl]sulfanyl } (4-ethoxyphenyl) acetate (8.55g, 23 mmol); 7.86 g.
Yield 96%; MS: 355.1(M-H)

25

Starting from {[4-(2-butynyloxy)phenyl]sulfanyl}(4-ethoxyphenyl) acetic acid
(7.61 g, 20.6 mmol), and following the procedure as outlined in Example 1 (step 6),
2.904g of 2-{[4-(2-butynyloxy)phenyl]sulfanyl}-N-hydroxy-2-(4-ethoxyphenyl)
acetamide was isolated. Yield: 38%; MS: 372.2 (M+H)" 'H NMR (300 MHz, DMSO-

30 dg): & 1.25 (t, J=2.22 Hz, 3H), 1.80 (s, 3H), 4.00 (q, J=2.22 Hz, 3H), 4.60 (s, 1H),
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(d, J=9 Hz, 2H), 9.00 (s, 1H), 10.8 (s, 1H).

Example 101
5 2-{[4-(2-Butynyloxy)phenyl] sulfinyl}-N-hydroxy-2-(4-ethoxyphenyl) acetamide

Starting from 2-{[4-(2-butynyloxy)phenyl}sulfanyl}-N-hydroxy-2-(4-ethoxy-
phenyl)acetamide (808 mg, 2.27 mmol) and following the procedure as outlined in
Example 7, 640 mg of 2-{[4-(2-Butynyloxy)phenyl]sulfinyl}-N-hydroxy-2-(4-ethoxy-

10  phenyl)acetamide was isolated as a brown powder. Yield: 73%; MS: 388.2 (M+H)".
Mp: 192-193.

Example 102
2-{[4-(2-butynyloxy)phenyl]sulfonyl}-2-(4-chlorophenyl)-N-hydroxyacetamide

15

2-{[4-(2-butynyloxy)phenyl]sulfonyl }-2-(4-chlorophenyl)-N-bydroxyacetamide = was

prepared by Starting from 2-{[4-(2-butynyloxy)phenyl]sulfanyl}-N-hydroxy-2-(4-

ethoxyphenyl) acetamide (808 mg, 2.27 mmol), and following the procedure as

outlined in Example 75, 1.1g of 2-{[4-(2-butynyloxy)phenyl]sulfonyl}-2-(4-chloro-
20  phenyl)-N-hydroxyacetamide was isolated as a white solid. MS: 404.2 (M+H)", Mp:

138-140

Example 103

2-{[4-(2-Butynyloxy)phenyllsulfanyl}-N-hydroxy-2-(3-bromopheny}) acetamide

25
Methyl [(4-hydroxyphenyl)sulfanyl}(3-bromophenyl) acetate

Methyl bromo (3-bromophenyl) acetate (7.2 g, 23.3 mmol) was added to a stirring

solution of triethyl amine (30 ml), sodium sulfite(3.0 g, 23.8 mmol), and 4-

mercaptophenol (2.94 g, 23.3 mmol) in methanol (200 ml). The mixture was stirred
30 overnight before it was concentrated and the residue was extracted in ethyl acetate and

washed with water. The organic layer was dried over Na;SO,, filtered and
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Starting from ethyl [(4-hydroxyphenyl)sulfanyl](4-methoxyphenyl) acetate (8.0
g crude, 22.7 mmol) and 1-bromo-2-butyne (3.04 g, 22.7 mmol) and following the
procedure as outlined in example 1 (step 2), 4.91 g of methyl {[4-(2-butynyloxy)-
phenyl]sulfanyl }(3-bromophenyl) acetate was isolated as yellow oil. Yield 52%; MS:

10 405.6 (M+H)"

Starting from ethyl {[4-(2-butynyloxy)phenyl]sulfanyl}(3-bromophenyl) acetate
(4.04 g, 10 mmol) and following the procedure as outlined in example 1(step 5), 3.83
g of {[4-(2-butynyloxy)phenyl]sulfanyl}(3-bromophenyl) acetic acid was isolated as a
15  semi-solid. Yield 98%; MS: 389.0 (M-H)

Starting from {[4-(2-butynyloxy)phenyl]sulfanyl}(3-bromophenyl) acetic acid
(3.83 g, 9.8 mmol), and following the procedure as outlined in Example 1 (step 6),
1.675 g of 2-{[4-(2-butynyloxy)pheny!]sulfany! }-N-hydroxy-2-(3-bromophenyl)
20  acetamide was isolated. Yield: 42%; MS: 408.0 (M+H)* '"H NMR (300 MHz, DMSO-
ds): 8 1.60 (m, 3H), 2.26 (s, 3H), 4.45 (s, 1H), 4.47 (m, 2H), 6.66 (d, J=9 Hz, 2H),
7.03 (d, J=9 Hz, 2H), 7.06-7.38(m, 5H), 8.87 (s, 1H), 10.41 (s, 1H).

Example 104

25 (2R)-2-{[4-(2-butynyloxy)phenyl] sulfinyl}-N-hydroxy-2-(3-
bromophenyl)acetamide

&
Example 105

(2S)-2-{[4-(2-butynyloxy)phenyl] sulfinyl}-N-hydroxy-2-(3-
30 bromophenyl)acetamide

Starting from 2-{[4-(2-butynyloxy)phenyl]sulfanyl}-N-hydroxy-2-(3-bromo-

phenyl) acetamide (470 mg, 1.2 mmol), and following the procedure as outlined in
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Example 7, the sulfide was oxidised to sulfoxide. The mixture of two diastereoisomers
were separated by silica-gel column chromatography by eluting it with 50% ethyl
acetate; hexane. The faster moving isomer, namely (2R)-2-{[4-(2-butynyloxy)-
phenyl]sulfinyl}-N-hydroxy-2-(3-bromophenyl) acetamide was isolated as a brown
5 powder. Yield: 230 mg, (47%); MS: 423.9 (M+H)"

The slower moving isomer namely, (2S)-2-{[4-(2-butynyloxy)phenyljsulfinyl}-
N-hydroxy-2-(3-bromophenyl) acetamide was isolated as a brown powder. Yield: 100
mg (20%); MS: 423.9 (M+H)"

10
Example 106
2-{[4-(2-Butynyloxy)phenyl]sulfonyl}-2-(3-bromophenyl)-N-hydroxyacetamide

Starting from 2-{[4-(2-butynyloxy)phenyl]sulfanyl }-N-hydroxy-2-(3-bromophenyl)
15 acetamide (480 mg, 1.2 mmol), and following the procedure as outlined in Example
75, 270mg of 2-{[4-(2-butynyloxy)phenyl]sulfonyl}-2-(4-chlorophenyl)-N-hydroxy-
acetamide was isolated as a brown powder. Yield: 52% MS: 440.1 (M-+H)"
'H NMR (300 MHz, DMSO-dg): § 1.60 (m, 3H), 2.26 (s, 3H), 4.45 (s, 1H), 4.47 (m,
2H), 6.66 (d, =9 Hz, 2H), 7.03 (d, J=9 Hz, 2H), 7.06-7.38(m, 5H), 8.87 (s, 1H),
20 1041 (s, 1H).

Example 107
2-{[4-(2-Butynyloxy)phenyl}sulfanyl}-2-isopropyl-N-hydroxyacetamide

25 Stepl:

Ethyl isoprpyl [4-(hydroxyphenyl)sulfanyl]-acetate was prepared according to
the general method as outlined in example 1 (step 1), starting from ethyl 2-bromo-
isovalerate (2.09g, 10 mmol) and 4-mercaptophenol (1.26 g, 10.0 mmol); 2.5 g yellow
oil. The product was pure enough and taken for further transformations. Yield 99%;

30 MS: 255 (M+H)".
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109 & () - {} <§gp!2!: !Ethy]—{[4-(2-butynyloxy)phenyl]sulfanyl}(isopropyl) acetate was prepared
according to the general method as outlined in example 1 (step 2), starting from ethyl
isoprpyl [4-(hydroxyphenyl)sulfanyl]-acetate (2.54 g, 10 mmol) and 4-bromo-2-butyne
(1.34, 10 mmol); 3.0 g yellow oil. Yield 99%; MS(EI): 307 (M+H)'

5
Step 3:  {[4-(2-butynyloxy)phenyl]sulfanyl}(isopropyl) acetic acid was prepared
according to the general method as outlined in example 1 (step 5), starting from ethyl-
{[4-(2-butynyloxy)phenyl]sulfanyl} (isopropyl) acetate (3.06 g, 10 mmol); 2.7 g yellow
oil. Yield 99%; MS: 277 (M-H)
10

Starting from {{4-(2-butynyloxy)phenyl]sulfanyl}(isopropyl) acetic acid (1.39 g, 5
mmol) and following the procedure as outlined in Example 1 (step 6), 800 mg of 2-
{[4-(2-butynyloxy)phenyl]sulfanyl }-2-isopropyl-N-hydroxyacetamide was isolated as a
white powder. mp: 128 °C; Yield: 54%; MS: 294.1 (M+H)"; 'H NMR (300 MHz,
15 DMSO-d¢): 6 0.9 (d, 3H), 1.02 (d, 3H), 1.89 (5, 3H), 1.98 (m, 1H), 3.0(d, 1H), 3.2
(s, 1H), 4.8 (s, 2H), 6.8 (d, J=9 Hz, 2H), 7.4 (d, J=9 Hz, 2H), 9.0 (s, 1H), 10.81 (5,
1H).
Example 108
R-2-{[4-(2-butynyloxy)phenyl]sulfinyl}-2-isopropyl-N-hydroxyacetamide
20 Example 109
S-2-{[4-(2-butynyloxy)phenyl]sulfinyl}-2-isopropyl-N-hydroxyacetamide

Starting from 2-{[4-(2-butynyloxy)phenyl]sulfanyl}-2-isoprpyl-N-hydroxyacetamide
(1.45 g, 5 mmol), and following the procedure as outlined in Example 7, 123 mg of

25  R-2-{[4-(2-butynyloxy)phenyl]sulfinyl}-2-isopropyl-N-hydroxyacetamide was isolated
as a white solid. The two diastereo isomers were separated by silica-gel column
chromatography by eluting it with 50% ethyl acetate: hexane. mp: 68 °C; Yield: 15%;
MS: 310 (M+H)".
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2-{[4-(2-butynyloxy)phenyl)sulfonyl}-2-isoprpyl-N-hydroxyacetamide

Starting from 2-{[4-(2-butynyloxy)phenyl]sulfanyl}-N-hydroxy-2-isopropyl acetamide
(1.4 g, 5 mmol), and following the procedure as outlined in Example 75, 800mg of 2-

10 {[4-(2-butynyloxy)phenyl]sulfonyl}-2-isopropyl-N-hydroxyacetamide was isolated as
a white powder. Yield: 49% MS: 326.1 (M+H)"; '"H NMR (300 MHz, DMS0-dq):6
0.8 (d, 3H), 1.0 (d, 3H), 2.0 (s, 3H), 2.1 (m, 1H), 3.51 (d, 1H), 3.2 (s, 1H), 5.01 (s,
2H), 7.0 (d, J=9 Hz, 2H), 756 (d, J=9 Hz, 2H), 9.5 (s, 1H), 11.41 (s, 1H).

15 Example 111
2-{{4-(2-Butynyloxy)phenyl]sulfanyl}-2-phenyl-N-hydroxyacetamide

Step 1: Ethyl phenyl [4-(hydroxyphenyl)sulfanyl]-acetate was prepared according to
the general method as outlined in example 1 (step 1), starting from ethyl 2-bromo-

20  phenylacetate (2.42g, 10 mmol) and 4-mercaptophenol (1.26 g, 10.0 mmol); 2.7 g
yellow oil. The product was pure enough and taken for further transformations. Yield
93%; MS: 289 (M+H)".

Step 2: Ethyl-{[4-(2-butynyloxy)phenyl]sulfanyl} (pheny!) acetate was prepared

25  according to the general method as outlined in example 1 (step 2), starting from ethyl
phenyl [4-(hydroxyphenyl)sulfanyl]-acetate (2.88 g, 10 mmol) and 4-bromo-2-butyne
(1.34, 10 mmol); 3.2 g yellow oil. Yield 94%; MS(EI): 341 (M+H)"

Step 3: {[4-(2-butynyloxy)phenyl]sulfanyl } (phenyl) acetic acid was prepared

30  according to the general method as outlined in example 1 (step 5), starting from ethyl-
{[4-(2-butynyloxy)phenyl]sulfanyl} (phenyl) acetate (3.4 g, 10 mmol); 3.0 g yellow oil.
Yield 88%; MS: 311 (M-H)
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Starting from {[4-(2-butynyloxy)phenyl]sulfanyl}(phenyl) acetic acid (3.12 g, 10
mmol) and following the procedure as outlined in Example 1 (step 6), 3.0 g of 2-{[4-
(2-butynyloxy)phenyl]sulfanyl}-2-phenyl-N-hydroxyacetamide was isolated as a white

5 powder. mp: 151 °C; Yield: 91%; MS: 328 (M+H)"; 'H NMR (300 MHz, DMSO-d):
5 1.8 (s, 3H), 4.8 (s, 2H), 4.9 (s,1H), 6.8- 7.6 (m, 9H), 9.2 (bs, 1H), 11 (bs, 1H).

Example 112
R-2-{[{4-(2-butynyloxy)phenyl}sulfinyl}-2-phenyl-N-hydroxyacetamide Example
10 Example 113
S-2-{[4-(2-butynyloxy)phenyl]sulfinyl}-2-pheny)-N-hydroxyacetamide

Starting from 2-{[4-(2-butynyloxy)phenyl}sulfanyl}-2-phenyl-N-hydroxyacetamide
(1.5 g, 4.5 mmol), and following the procedure as outlined in Example 7, 400 mg of R-

15 2-{[4-(2-butynyloxy)phenyl]sulfinyl }-2-phenyl-N-hydroxyacetamide was isolated as a
white solid. The two diastereo isomers were separated by silica-gel column
chromatography by eluting it with 50% ethyl acetate: hexane. mp: 153 °C; Yield:
51%; MS: 344 (M+H)"; 'H NMR (300 MHz, DMSO-ds): & 1.8 (s, 3H), 4.5 (s, 1H),
4.9 (s, 2H), 6.9-7.6 (m, 9H), 9.0 (bs, 1H), 10.8 (bs, 1H).

2 The slow moving isomer namely S-2-{[4-(2-butynyloxy) phenyl] sulfinyl}-2-phenyl-N-
hydroxyacetamide was isolated as white solid. Mp: 55 °C; Yield: 300 mg (38%; MS:
344 (M+H)"; "H NMR (300 MHz, DMSO-dq): 5 1.7 (5,3H), 4.4 (s, 1H), 4.7 (5, 2H),
7.0-7.6 (m, 9H), 9.3 (s, 1H), 11.0 (s, 1H).

25

Example 114
2-{[4-(2-Butynyloxy)phenyl]suifanyl}-2-(2-naphthyl)-N-hydroxyacetamide

Step 1: Ethyl (2-naphthyl)-2- [4-(hydroxyphenyl)sulfanyl}-acetate was prepared
30 according to the general method as outlined in example 1 (step 1), starting from o~

bromo-2-naphthyl acetic acid ethyl ester 2,93 g, 10 mmol) and 4-mercaptophenol
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(1.26 g, 10.0 mmol); 3.3 g yellow oil. The product was pure enough and taken for

further transformations. Yield 99%; MS: 339 (M+H)".

Step 2: Ethyl-{[4-(2-butynyloxy)phenyl]sulfanyl}-2-(2-naphthyl) acetate was

5  prepared according to the general method as outlined in example 1 (step 2), starting
from ethyl (2-naphthyl)-2- [4-(hydroxyphenyl)sulfanyl]-acetate (2.54 g, 10 mmol) and
4-bromo-2-butyne (1.34, 10 mmol); 3.7 g yellow oil. Yield 99%; MS(EI): 377
(M+H)*

10 Step 3: ({[4-(2-butynyloxy)phenyl]sulfanyl}-2-(2-naphthyl) acetic acid was prepared
according to the general method as outlined in example 1 (step 5), starting from ethyl-
{[4-(2-butynyloxy)phenyl]sulfanyl}-2-(2-naphthyl) acetate (3.76 g, 10 mmol); 3.5 g
yellow oil. Yield 96%; MS: 361 (M-HY

15  Starting from {[4-(2-butynyloxy)phenyl]sulfanyl}-2-(2-naphthyl) acetic acid (3.6 g, 10
mmol) and following the procedure as outlined in Example 1 (step 6), 3.2 g of 2-{{4-
(2-butynyloxy)phenyl]sulfanyl}-2-(2-naphthyl)-N-hydroxyacetamide was isolated as a
white powder. mp: 148 °C; Yield: 84%; MS: 378 (M+H)"; "H NMR (300 MHz,
DMSO-dq): 1.8 (s, 3H), 4.7 (s, 2H), 4.95 (s, 1H), 6.8-8.0 (s, 11H), 9.0 (bs, 1H), 11

20 (bs, 1H).

Example 115
2-{[4-(2-butynyloxy)phenyl]sulfinyl}-2-(2-naphthyl)-N-hydroxyacetamide

25 Starting from = 2-{[4-(2-butynyloxy)phenyl]sulfanyl }-2-(2-naphthyl)-N-hydroxy-
acetamide (1.88 g, 5 mmol), and following the procedure as outlined in Example 7,
900 mg of 2-{[4-(2-butynyloxy)phenyl]sulfinyl}-2-(2-naphthyl)-N-hydroxyacetamide
was isolated as a white solid. The two diastereo isomers were not separated. Mp:
157°C; Yield: 46%; MS: 394 (M+H)".

30
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Example 116

2-{[4-(2-butynyloxy)phenyl]sulfonyl}-2-(2-naphthyl)-N-hydroxyacetamide

Starting  from 2-{[4-(2-butynyloxy)phenyl]sulfanyl }-N-hydroxy-2-(2-naphthyl)
5 acetamide (1.81 g, 5 mmol), and following the procedure as outlined in Example 75,
12 g of 2-{[4-(2-butynyloxy)phenyl]sulfonyl}-2-(2-naphthyl)-N-hydroxyacetamide
was isolated as a white powder. Yield: 61% MS: 410 (M+H)"; 'H NMR (300 MHz,
DMSO0-ds):8 2.5 (s, 3H), 4.9 (s, 2H), 5.2 (s, 1H), 7.0 = 7.9 (m, 11H), 9.3 (bs, 1H), 11

(s, 1H).
10
Example 117
Tert-butyl-4-[1-{[4-(2-butynyloxy)phenyl]sulfonyl}-2-(hydroxyamino)-2-
oxoethyl]-1-piperidine carboxylate
15 tert-butyl  4-(2-ethoxy-2-oxoethyl)-1-piperidine  carboxylate was made

according to the literature procedure from Ashwood, Michael S.; Gibson, Andrew W.;

Houghton, Peter G.; Humphrey, Guy R.; Roberts, D. Craig; Wright, Stanley H. B,; J.

Chem. Soc. Perkin Trans. 1;6;1995; 641-643 in two steps starting from N-tert-

butoxycarbonyl-4-piperidone; 4.69 g clear oil. Yield 95% (over two steps); MS: 272.2
20 (M+H)"

Step 1: tert-butyl-4-(1-{[4-(2-butynyloxy) phenyl] sulfonyl}-2-ethoxy-2-oxoethyl)-1-
piperidine carboxylate, sodium bis (trimethylsilyl) amide (7.05 g, 38 mmol) was added
to a dried flask under nitrogen. THF (100 ml) was added slowly and the temperature
25 was lowered to -15°C. Tert-butyl 4-(2-ethoxy-2-oxoethyl)-1-piperidine carboxylate
(4.6 g, 16.97 mmol) and 4-but-2-ynyl oxy-benzenesulfonyl fluoride (4.08 g, 17.9
mmol) were combined in THF (50 ml) and added dropwise to the mixture, maintaining
the temperature of the reaction below ~15°C. The mixture stirred at -10°C for 1.5
hours before it was quenched with water and extracted in ethyl acetate. The organic
30 layer was washed with water then dried over Na,;SO,, filtered and concentrated. Tert-

butyl-4-(1-{[4-(2-butynyloxy) phenyl] sulfonyl}-2-ethoxy-2-oxoethyl)-1-piperidine
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s10%m& () &B&eéf%p AQ( [[(l-C-%?e%toxycarbonyl)-4-piperidinyl]{[4-(2-butynyloxy) phenyl] sulfonyl}-
5 acetic acid was prepared according to the general method as outlined in example 1

(step 5), starting from tert-butyl-4-(1-{[4-(2-butynyloxy) phenyl] sulfony]}-2-ethoxy-
2-oxoethyl)-1-piperidine carboxylate (2.5 g, 5.2 mmol); 1.85 g yellow low melting
solid. Yield 79%; MS: 450.3 (M-H)

10 Step3: Starting from [1-(tert-butoxycarbonyl)-4-piperidinyl]}{[4-(2-butynyloxy)
phenyl] sulfonyl}-acetic acid (1.75 g, 3.88 mmol), and following the procedure as
outlined in Example 1 (step 6), 283 mg of tert-butyl-4-[1-{[4-(2-butynyloxy)
phenyl]sulfonyl}-2-(hydroxyamino)-2-oxoethyl]-1-piperidine carboxylate was isolated
as a white solid. mp: 80°C; Yield: 16%; MS: 467.1 (M+H)"; 'H NMR (300 MHz,

15 DMSO-dq): 6 1.08-1.25 (band, 3H), 1.37 (s, 9H), 1.53 (m, 1 H), 1.85 (t, J=2.22 Hz,
3H), 1.99-2.12 (band, 2H), 2.70 (m, 1H), 3.67 (d, J=19.8 Hz, 1H), 3.83 (m, 2H), 4.88
(d, J=2.31 Hg, 2H), 7.17 (d, J=9 Hz, 2H), 7.76 (d, J=9 Hz, 2H), 9.1 (s, 1H), 10.65 (s,
1H).

Example 118
20 2-{[4-(2-butynyloxy)phenyl]sulfonyl}-N-hydroxy-2-(4-piperidinyl) acetamide

Step 1: 2-{[4-(2-butynyloxy) phenyl] sulfony!}-N-hydroxy-2-(4-piperidinyl)acetamide
Tert-butyl-4-[1-{[4-(2-butynyloxy)phenyl]sulfonyl}-2-(hydroxy amino)-2-oxoethyl]-1-
piperidine carboxylate (160 mg, 0.34 mmol) was dissolved in methanolic HC] (50 ml)

25 and allowed to stir at room temperature for 1 hour. The mixture was concentrated.
After overnight drying, 80 mg of 2-{[4-(2-butynyloxy) phenyl] sulfonyl}-N-hydroxy-2-
(4-piperidinyl) acetamide was isolated as a pink powder. mp: 140°C; Yield: 59%; MS:
367.2 (M+H)"; 'HNMR (300 MHz, DMSO-dq): 8 1.46-1.70 (band, 3H), 1.85 (t, 3H),
2.16-2.30 (band, 2H), 2.87 (m, 2H), 3.21 (m, 2H), 3.79 (d, J= 8.79 Hz, 1H), 4.88 (d,

30 J=2.28 Hz, 2H), 7.17 (d, J=9 Hz, 2H), 7.77 (d, J=9 Hz, 2H), 8.52 (m, 1H), 8.73 (m,
1H), 9.18 (s, 1H), 10.9 (s, 1H).
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starting from ethyl {[4- (2 butynyloxy)phenyl]sulfonyl}[1 -(4-methoxybenzyl)-4-

25  piperidinyl]acetate (650 mg, 1.3 mmol); 540 mg white solid. Yield 88%; MS: 472.1
M+H)’

Starting from {[4-(2-butynyloxy)phenyl]sulfonyl}[1-(4-methoxybenzyl)-4-piperidinyl]
acetic acid (430 mg, 0.913 mmol), and following the procedure as outlined in Example
30 1 (step 6), 220 mg of 2-{[4-(2-butynyloxy)phenyl]sulfonyl}-N-hydroxy-2-[1-(4-
methoxybenzyl)-4-piperidinylJacetamide was isolated as a white solid. mp: 138°C;
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109%K" #3795 Q 1.85%0%<5 84 7, SHS: 2.10- é%“ﬁ')&d( bH§#@867(n119?4§"§‘1§)(s Y 3.27 (m,
2H), 3.77 (s, 3H), 4.12 (m, 2H), 4.88 (d, ]=2.22 Hz, 2H), 6.99 (d, J=8.4 Hz, 2H), 7.16
(d, =9 Hz, 2H), 7.46 (d, }=8.7 Hz, 2H), 7.77 (d, }=8.7 Hz, 2H), 10.32 (s, 1H), 10.87
5 (s, 1H).

Example 120
2-(1-benzoyl-4-piperidinyl)-2-{{4-(2-butynyloxy)phenyl]sulfonyl}-N-
hydroxyacetamide

10
Step 1: Ethyl (1-benzoyl-4-piperidinyl){[4-(2-butynyloxy) phenyl] sulfonyl} acetate

To a solution of ethyl {[4-(2-butynyloxy)phenyl]sulfonyl} (4-piperidinyl) acetate (2 g,
4.8 mmol) in methylene chloride (100 ml) in an ice water bath, triethylamine (1.34 ml,
9.6 mmol) was added. Benzoy] chloride (0.56 ml, 4.8 mmol) was added dropwise

15  keeping the temperature at 0°C. The mixture was warmed to room temperature and
stirred overnight before it was concentrated. The residue was extracted in chloroform
and washed twice with water. The organic layer was dried over Na,SO,, filtered and
concentrated. Ethyl (1-benzoyl-4-piperidinyl){[4-(2-butynyloxy) phenyl] sulfonyl}
acetate was isolated using silica-gel column chromatography by eluting it with 50%

20  ethyl acetate: hexane solution; yellow solid (1.8 g). mp: 120 °C; Yield 72%; MS:
484.1 (M+H)"

(1-benzoyl-4-piperidinyl){[4-(2-butynyloxy) phenyl] sulfonyl} acetic acid was
prepared according to the general method as outlined in example 1 (step 5) starting

25  from ethyl (1-benzoyl-4-piperidinyl){[4-(2-butynyloxy) phenyl} sulfonyl} acetate (1.39
g, 2.88 mmol); 1.3 g white solid. mp:90 °C; Yield 99%; MS: 456.1 (M+H)"

Starting from (1-benzoyl-4-piperidinyl){[4-(2-butynyloxy) phenyl] sulfonyl} acetic acid

(1.22 g, 2.68 mmol), and following the procedure as outlined in Example 1 (step 6),
30 860 mg of 2-(1-benzoyl-4-piperidinyl)-2-{[4-(2-butynyloxy) phenyl] sulfonyl}-N-

hydroxyacetamide was isolated as a white powder. mp: 224°C; Yield: 68%; MS: 470.9
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109" & () - S#Q3H), 2.06-2.24 (band, 2H), 2.73-2.99 (band, 2H), 3.52 (m, 1H), 3.71 (d, J=8.61, 1H),
4.37 (m, 1H), 4.88 (d, J=2.28 Hz, 2H), 7.17 (d, J=8.7 Hz, 2H), 7.34 (m, 2H), 7.44 (m,
3H), 7.77 (d, J=8.7 Hz, 2H), 9.14 (s, 1H), 10.7 (s, 1H).

Example 121
2-(1-acetyl-4-piperidinyl)-2-{[{4-(2-butynyloxy)phenyl]sulfonyl}-N-

hydroxyacetamide

10  Ethyl (1-acetyl-4-piperidinyl){[4-(2-butynyloxy) phenyl] sulfonyl} acetate was
prepared according to the general method as outlined in example 116 (step 1), starting
from ethyl {[4-(2-butynyloxy)phenyl]sulfonyl} (4-piperidinyl) acetate (1.5 g, 3.61
mmol) and acetyl chloride (0.26 ml, 3.61 mmol); yellow oil (1.35 g). Yield 89%; MS:

422 (M+H)"
15
(1-acetyl-4-piperidinyl){ [4-(2-butynyloxy) phenyl] sulfonyl} acetic acid was prepared
according to the general method as outlined in example 1 (step 5), starting from ethyl
(1-acetyl-4-piperidinyl) {[4-(2-butynyloxy) phenyl] sulfonyl} acetate (1.23 g, 2.92
mmol); 400 mg white gel. Yield 35%; MS: 391.9 (M-H)
20

Starting from (1-acetyl-4-piperidinyl) {[4-(2-butynyloxy) phenyl] sulfonyl} acetic acid
(290 mg, 0.74 mmol), and following the procedure as outlined in Example 1 (step 6),
60 mg of 2-(1-acetyl-4-piperidinyl)-2-{[4-(2-butynyloxy) phenyl] sulfonyl}-N-
hydroxyacetamide was isolated as an off white powder. mp; 103°C; Yield: 20%; MS:

25 408.9 (M+H)", "H NMR (300 MHz, DMSO-dg): 8 1.07-1.55 (m, 3H), 1.85 (s, 3H),
1.95 (m, 3H), 2.18 (m, 2H), 3.02 (m, 2H), 3.67-3.76 (band, 1H), 4.29 (m, 1H), 4.88
(d, 2H), 7.16 (t, 2H), 7.78 (t, 2H), 9.15 (d, 1H), 10.7 (s, 1H).
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2-{[4-(2-Butynyloxy)phenyl]sulfonyl}-N-hydroxy-2-tetrahydro-2H-pyran-4yl-

acetamide

S Step 1: Ethyltetrahydro-4Hpyran-4-ylideneacetate was prepared from tetrahydro
pyran-4-one (9.0 g 90 mmol) and diethylphosphonoethylacetate (20.16 g, 90 mmol) in
DMF/ K,CO; at 80 °C. Colorless oil, Yield. 16.3 g, (96%), MS: 171 (M+H)"

Step 2: Ethyltetrahydro-4Hpyran-4-ylacetate was prepared from ethyltetrahydro-4H-
10  pyran-4-ylideneacetate (16.0 g, 94 mmol) and Pd/ NH,COOH at 80° C. Colorless oil,
Yield: 16.3 g, quantitaive), MS: 173.2 (M+H)"

Step 3: 2-{[4-(2-Butynyloxy)phenyl]sulfonyl}(tetrahydro-2H-pyran-4yl)-ethylacetate
was prepared according to the general method as outlined in Example 113 (step 1).

15  Starting from ethyltetrahydro-4Hpyran-4-ylacetate (4.0 g, 23.3 mmol) and 4-but-2-
ynyl oxy-benzenesulfonyl fluoride ( 7.1g, 26.0 mmol), 7 0 g of product was isolated as
yellow oil. Product was purified by silica-gel column chromatography by eluting it with
50% ethyl acetate : hexane. Yield: 89%, MS: 381 (M+H)"

20  Step 4: 2-{[4-(2-Butynyloxy)phenyl]sulfonyl}(tetrahydro-2H-pyran-4yl)-acetic acid
was prepared according to the general method as outlined in Example 1 (step 5).
Starting from 2-{[4-(2-Butynyloxy)phenyl]sulfonyl}(tetrahydro-2H-pyran-4yl)-ethyl-
acetate (7.0 g, 18.4 mmol), 6.1 g of product was isolated. Yield: quantitative; MS:
351.4 M-H)"

25
Step S: 2-{[4-(2-Butynyloxy)phenyl]sulfony!}-N-hydroxy-2-tetrahydro-2H-pyran-4yl-
acetamide was prepared according to the general method as outlined in example 1
(step 6). Starting from 2-{[4-(2-butynyloxy)phenyl] sulfonyl}(tetrahydro-2H-pyran-
4yl)-acetic acid (4.0 g, 11.4 mmol), 3.4 g of the product was isolated. The product

30  was purified by silica-gel column chromatography by eluting it with 75% ethyl acetate:
hexane. White solid, Mp. 208-211, Yield: 84%; MS: 368.4 (M-H)"; 'H NMR (300
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Example 123
5  2-{[4-(2-Butynyloxy)phenyl]sulfonyl}-N-hydroxy-2-tetrahydro-2H-thiopyran-4yl-

acetamide

Step 1: Ethyltetrahydro-4Hthiopyran-4-ylideneacetate was prepared from tetrahydro
thiopyran-4-one (10.0 g 86 mmol) and diethylphosphonoethylacetate (21.2 g, 95
10  mmol) in DMF/ K,CO; at 80 °C. Colorless oil, Yield. 15.4 g, (96%), MS: 187

(M+H)"

Step 2: Ethyltetrahydro-4Hthiopyran-4-ylacetate was prepared from ethyltetra hydro-
4Hthiopyran-4-ylideneacetate (8.0 g, 43 mmol), NaBH, (8.2 g, Sequivalents) and
15 NiCl; (5.0 g) at 0° C for 1 hr. Colorless oil, Yield: 8.1 g, quantitaive), MS: 189

Q+H)'

Step 3. 2-{[4-(2-Butynyloxy)phenyl]sulfonyl} (tetrahydro-2H-thiopyran-4yl)-
ethylacetate was prepared according to the general method as outlined in Example 113

20  (step 1). Starting from ethyltetrahydro-4Hthiopyran-4-ylacetate (5.0 g, 26.6 mmol)

and 4-but-2-ynyl oxy-benzenesulfonyl fluoride ( 5.5g, 26.0 mmol), 9.3 g of product
was isolated as yellow oil. Product was purified by silica-gel column chromatography
by eluting it with 50% ethy] acetate : hexane. Yield: 88%, MS: 398 (M+H)"

25  Step4: 2-{[4-(2-Butynyloxy)phenyl]sulfonyl}(tetrahydro-2H-thiopyran-4yl)-acetic
acid was prepared according to the general method as outlined in Example 1 (step 5).
Starting from 2-{[4-(2-Butynyloxy)phenyl]sulfonyl} (tetrahydro-2H-thiopyran-4yl)-
ethylacetate (7.0 g, 17.7 mmol), 6.8 g of product was isolated as white solid. Mp: 141-
3 Yield: quantitative; MS: 370 (M-H)"

30



7 10% s310% & ()- 3s10% & ()- 1Y10% & ()- yLO10% & ()-Q 7

109K" & () - SH&#37g5 E+Ej EEFFFF+F| obU4 &I4.09&& ()- 10! 10! 10! : 109 & ()- L9"
109 & ()- 7109 & ()- 969109 & ()-+FFFGDG H, H [: bU4 109&R& 6 ) JOUQUBE () -
1098& ()- z109%&& ()- 109&& ()- R@IL0% , & ()-; H>HeHHHRI || [:bU4 S

109R& ()- 1GAPRaeIs , 109R& ()- 109R& ()- 109&R& ()- 109&& ()PCHUSIOAMMK| [ : bU4
1 1098& ()- S, : 109%R& ()-y ,)109&& ()- $! 1090N$& ()-  $! 109%&& () -

1 9109%&& () - KLLLLLLLLvU4 S109%&! && ()- , S10%&! && () - 10&10&10& 610%&& () -
S5Z109%&& ()- 010%&& ()-3LM MVMWCVU4 S1#3)Y9A 109%&] &&' ()-9A 10%&]

&8 ()-9A 10%8] && ()-9A 10%8] && ()- "10%&] &&' ()- Mvi-M MAMVBMDM DvU4 S1#9A

aa’ () DVEND MR e o SO G B Bkl S bidol ooy
&8 ()-OA 109] S () 73 Y( O 10%6) R (| O 1046 B () MYMMAANDLY U SIOA
9A 109&] && ()exemplfdfé'rpé ' Plartng %‘U‘%}& P\}tw@%QMHYQ&HKFWM}MQ@S/&]
S5 A A R
The product was punﬁed by sxllca-gel column chromatography by eluting it with 1:1
ethyl acetate: hexane. White solid, Mp. 175-177, Yield: 98%; MS: 385 (M-H)"; 'H
NMR (300 MHz, DMSO-ds): & 1.52 (m, 2H), 1.81 (s, 3H), 2.1 (m, 1H), 2.22 (m, 1H),
2.38 (m, 1H), 2.69 (m, 4H), 3.73 (d, 1H), 4.71 (s, 2H), 7.05 (d, 2H),7.79 (d,
2H),9.18 (bs, 1H), 10.62 (s, 1H).

10
Example 124
2-{[4-(2-Butynyloxy)phenyl]sulfonyl}-N-hydroxy-2-(1-oxidotetrahydro-2H-
thiopyran-4yl) acetamide

15  2-{[4-(2-Butynyloxy)phenyl]sulfonyl}-N-hydroxy-2-(1-oxidotetrahydro-2H-thiopyran-
4yl) acetamide was prepared , starting from 2-{[4-(2-Butynyloxy)phenyl] sulfonyl}-N-
hydroxy-2-tetrahydro-2H-thiopyran-4yl-acetamide (0.6 g, 1.6 mmol), and following
the procedure as outlined in Example 7, 600 mg of the product was isolated as a white
solid. Mp: 219-220 °C; Yield: Quantitative; MS: 401 (M-+H)". "H NMR (300 MHz,

20 DMSO-dg): 5 1.82 (s, 3H), 1.83-1.85 (m, 1H), 2.02-2.08 (m, 1H), 2.18-2.33 (m, 1H),
2.61-2.68 (m, 2H), 2.72-2.76 (m, 1H), 3.15-3.22 (m, 1H), 3.31 (s, 2H), 3.72 (d, 1H),
491 (s, 2H), 7.18 (d, 2H),7.75 (d, 2H),9.21 (bs, 1H), 10.78 (s, 1H).

Example 125
25 2-{[4-(2-Butynyloxy)phenyl]sulfonyl}-N-hydroxy-2-(1,1-dioxidotetrahydro-2H-
' thiopyran-4yl) acetamide

Starting from 2-{[4-(2-Butynyloxy)phenyl] sulfonyl}-N-hydroxy-2-tetrahydro-2H-

thiopyran-4yl-acetamide (0.5 g, 1.3 mmol), and following the procedure as outlined in
30 Example 75, 0.45 g of 2-{{4-(2-Butynyloxy)phenyl]sulfonyl}-N-hydroxy-2-(1,1-

dioxidotetrahydro-2H-thiopyran-4yl) acetamide was isolated as a white powder. Yield:
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93% MS: 417 (M+H)"; 'H NMR (300 MHz, DMSO-ds): 5 1.88 (s, 3H), 2.12 (m, 1H),
2.15-2.23 (m, 2H), 2.55 (m, 2H), 2.92-3.15 (m, 4H), 3.87 (d, 1H), 4.72 (s, 2H), 7.02
(d, 2H), 7.82 (d, 2H), 9.2 (bs, 1H).

5 Pharmacology
Representative compounds of this invention were evaluated as inhibitors of
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.
10
Test Procedures for Measuring MMP-1, MMP-9. and MMP-13 Inhibition
These standard pharmacological test procedures are based on the cleavage of a
thiopeptide substrates such as Ac-Pro-Leu-Gly(2-mercapto-4-methyl-pentanoyl)-Leu-
Gly-OEt by the matrix metalloproteinases MMP-1, MMP-13 (collagenases) or MMP-
15 9 (gelatinasc), which results in the release of a substrate product that reacts
colorimetrically with DTNB (5,5'-dithiobis(2-nitro-benzoic acid)). The enzyme
activity is measured by the rate of the color increase. The thiopeptide substrate is
made up fresh as a 20 mM stock in 100% DMSO and the DTNB is dissolved in 100%
DMSO as a 100 mM stock and stored in the dark at room temperaturc. Both the
20 substrate and DTNB are diluted together to 1 mM with substrate buffer (50 mM
HEPES pH 7.5, 5 mM CaCl2) before use. The stock of enzyme is diluted with
buffer (50 mM HEPES, pH 7.5, 5 mM CaCi2, 0.02% Brij) to the desired final
concentration. The buffer, enzyme, vehicle or inhibitor, and DTNB/substrate are
added in this order to a 96 well plate (total reaction volume of 200 pl) and the
25  increase in color is monitored spectrophotometrically for 5 minutes at 405 nm on a
plate reader and the increase in color over time is plotted as a linear line.
Alternatively, a fluorescent peptide substrate is used. In this test procedure,
the peptide substrate contains a fluorescent group and a quenching group. Upon
cleavage of the substrate by an MMP, the fluorescence that is generated is quantitated

30 on the fluorescence plate reader. The assay is run in HCBC assay buffer (50mM
HEPES, pH 7.0, 5 mM Cat*2, 0.02% Brij, 0.5% Cysteine), with human recombinant
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&& ()-9A MMP-1, MMP-9, or MMP-13. The substrate is dissolved in methanol and stored
frozen in 1 mM aliquots. For the assay, substrate and enzymes are diluted in HCBC
buffer to the desired conccntrations. Compounds are added to the 96 well plate
containing enzyme and the reaction is started by the addition of substrate. The

5 reaction is read (excitation 340 nm, emission 444 nm) for 10 min. and the increase in
fluorescence over time is plotted as a linear line.
For either the thiopeptide or fluorescent peptide test procedures, the slope of

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

rate is confirmed (1'2 >0.85). The mean (x+sem) of the control rate is calculated and
10 compared for statistical significance (p<0.05) with drug-treated rates using Dunnett's
multiple comparison test. Dose-response relationships can be generated using

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

regression.

15 Test Procedure for Measuri ibiti

Using 96-well black microtiter plates, each well receives a solution composed
of 10 pL 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
DMSO (final concentration 1pM, DMSO concentration <1%) and incubated for 10

20 minutes at room temperature. The reaction is initiated by addition of a fluorescent
peptidyl substrate (final concentration 100 pM) to each well and then shaking on a
shaker for § sec.

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

25  calculated and represents the reaction rate.

The linearity of the reaction rate is confirmed (r2 >0.85). The mean (xxsem)
of the control rate is calculated and compared for statistical significance (p<0.05)
with drug-treated rates using Dunnett's multiple comparison test. Dose-response
relationships can be generate using multiple doses of drug and IC50 values with 95%

30 CI are estimated using linear regression.
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leukemm They can be grown in culture and differentiated into macrophage like cells
15 by stimulation 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
bovine serum, 100 units/m] penicillin, 100 pg/ml streptomycin, and 5 x 10° M 2-

20  mercapto-ethanol (THP—I 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 screcn
compounds. Cells arc subcultured on Mondays and Thursdays to a concentration of
1 x 105/ml.

To perform an assay, the THP-1 cells are co-incubated in a 24 well plate with

25 50 ml/well of a 24 mg/ml stock of Lipopolysacharide (LPS) (Calbiochem Lot#
B13189) at 37;C in 5% CO, at a conccntration of 1.091 x 10° cells/ml (1.1 mVwell)
for a total of 24 hours. At the same time, 50 ml/well of drug, vehicle or THP-1
media is plated in appropriate wells to give a final volume of 1.2 ml/well. Standard
and test compounds are dissolved in DMSO at a concentration of 36 mM and diluted

30  from here to the appropriate concentrations in THP-1 media and added to the wells at

the beginning of the incubation period to give final concentrations of 100 mM, 30



#339: F; 108 & ()-NF ; 1098 & ()-NF ; 1098 & ()-NF ; 109 & () - N#33g:
[[[[[[[hHB310F #F ; 109 & ()-N#33g: F ; 108 & ()-NF ; 109 & ()-NF ;
A U0 S8 LN N8 0 OB Rl ¢
F: 109 & (WwoNoRen3109% & () - N . 10% & ()-N#33g: F ; 10% & PGT/MNE00{02078
108 & ()-NF\G J\ x\ }\\\ |\ 803F #33g: F ; 10%W & ()-NF ; 10% & ()-NF ;
108 & ()-NF ; 109 & ()-N#33g: \\\\\\\\hL,3F ; 10% & ()-NF ; 10% & ()-N
#339: F; 10 & ()-NF ; 1099 & ()-NF ; 1Q008& ()-NF ; 1098 & ()-MN\\\\]]dD, 3F
; 108 F ; 108 & ()-NF ; 108 & ()-NF ; 109 & ()-N#33g: F
mM, 10 mM, 3 mM, 1 mM, 300 nM, and 100 nM. Cell exposure to DMSO was
limited to 0.1 % final concentration. Positive control wells were included in the
experiment which had mitogen added but no drug. Vehicle control wells were
included as well, which were identical to the positive control wells, except that
5 DMSO was added to give a final concentration of 0.083%. Negative control wells
were included in the experiment which had vehicle but no mitogen or drug added to
the cells. Compounds can be evaluated for their effect on basal (non-stimulated)
shedding of the receptors by replacing the LPS with 50 ml/well of THP-1 media.
Plates are placed into an incubator set at 5% CO2 and at 370 C. After 4 hours of
10  incubation, 300 ml/well of tissue culture supernatant (TCS) is removed for use in an
TNF-a ELISA. Following 24 hours of incubation, 700 ml/well of TCS is removed
and used for analysis in TNF-R p75/80, TNF-R p55/60 and IL-8 ELISAs.
In addition, at the 24 hours timepoint, and the cells for each treatment group
are collected by resuspension in 500 pl/well of THP-1 media and transferred into a
15 FACS tube. Two ml/tube of a 0.5 mg/ml stock of propidium iodide (PI) (Boerhinger
Mannheim cat. # 1348639) is added. The samples are run on a Becton Dickinson
FaxCaliber FLOW cytometry machine and the amount of dye taken up by each cell is
measured in the high red wavelength (FL3). Only cells with compromised
membranes (dead or dying) can take up PI. The percent of live cells is calculated by
20 the number of cells not stained with PI, divided by the total number of cells in the
sample. The viability values calculated for the drug treated groups were compared to
the viability value calculated for the vehicle treated mitogen stimulated group
("vehicle positive control") to determine the "percent change from control". This
"percent change from control” value is an indicator of drug toxicity.
25 The quantity of soluble TNF-a, TNF-R p75/80 and TNF-R p55/60 and IL-8
in the TCS of the THP-1 cell cultures are obtained with commercially available
ELISAs from R&D Systems, by extrapolation from a standard curve generated with
kit standards. The number of cells that either take up or exclude PI are measured by
the FLOW cytometry machine and visualized by histograms using commercially

30 available Cytologic software for each treatment group including all controls.
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evaluated from the "vehlcle positive control" was calculated for each compound

5 concentration with the following formula:

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

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

15  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)

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

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

25 compared to the viability value calculated for the "vehicle positive control” to
determine "percent change from control” as below. This value "percent change from

control” is an indicator of drug toxicity.

% Change = _ % live cells (compound) -1 X 100

30 % live cells (veh pos control)

F
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Results of the above in vitro matrix metalloproteinase inhibition, TACE

inhibition and THP standard pharmacological test procedures are given in Table 1

15 below.

Table 1

Example| TACE THP MMP1 IC, | MMP9 IC,, | MMP13 IC,,
# IC,, (mM) | (% inhibition) (uLM) (nM) (nM)
1 191 25% 2 180 200
2 207 5% 2.2 207 597
3 15.7 14% 1.4 142 69
4 47.2 2% IA IA 1A
s 74.8 6% 10 2500 500
6 105 5% 15 3000 2000
7 4.3 67% 3 1500 900
8 12.4 35% 3.2 1000 150
9 30 16% 10 10,000 10,000
10 610 NT 10 10,000 10,000
11 20% NT 10 10,000 10,000
12 14% NT 10 10,000 10,000
13 42.5
14 62.9
15 137.9
16 24.9 ’
17 43.7
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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 converting 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,
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proliferative vitreoretinopathy, retinopathy of prematurity, ocular inflammation,

om

10 keratoconus, Sjogren’s syndrome, myopia, ocular tumors, ocular angiogenesis/-
neovascularization and corneal graft rejection.

Compounds of this invention may be administered neat or with a
pharmaceutical carrier to a patient in nced thereof. The pharmaceutical carrier may
be solid or liquid.

15 Applicable solid carriers can include one or more substances which may also
act as flavoring agents, lubricants, solubilizers, suspending agents, fillers, glidants,
compression aids, binders or tablet-disintegrating agents or an encapsulating material.
In powders, the carrier is a finely divided solid which is in admixture with the finely
divided active ingredient. In tablets, the active ingredient is mixed with a carrier

20  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
cellulose, sodium carboxymethyl cellulose, polyvinylpyrrolidine, low melting waxes

25 and ion exchange resins.

Liquid carriers may be used in preparing solutions, suspensions, emulsions,
syrups and elixirs. The active ingredient of this invention can be dissolved or
suspended in a pharmaceutically acceptable liquid carrier such as water, an organic
solvent, a mixture of both or pharmaceutically acceptable oils or fat. The liquid

30 carrier can contain other suitable pharmaceutical additives such a solubilizers,

emulsifiers, buffers, preservatives, sweeteners, flavoring agents, suspending agents,
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110% & ()WoRomdok! & ()- 3- 10%! & ()- 3Y+109! & ()- 3) L1OATusog/y207s
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3510% & ()- 3s| 109% & ()- 3#10% & ()-- 3§3€% & ()-h|[: bUA10 3 3F 1 10% & ()-
3f10% & () - 3&10%&() 3s@0% & ()- 33 "10% & ()- 3sL10% & ()->+ |[:bU4l0
3 33001 10% & (e, 351008 fohgs Pl of B e FRAHAEA wcnSithOHR fdley 2
109 & ( OB ET0T 3KM 1004 01O 10! SEeE 100 & (3 - %3, 51008 &' () -
3310% & () 3withog) §08ﬂgﬂﬁzl¥8bil13n01!le aptimuBodage (of -the @opewid( ) Theyeafosr ahq ) - -

3l 109 & ()-- %& % 31
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0409 & ()-3%0% & ()-39%40% & () -3/ KIL09% & () - 39409 & () - 3PSZabei 0S3bU4/ %40%
1 & ()-3%09% & ()-3/ KYd0% & () - 3940% & ()-394.0% & ()-3il ov} ~CBbU4/ %0% & () -

3/ KILO9B & ()-39%409% & ()-3%40% & ()-3940% & ()-3_/ bU4/ KYL0% & () - 394.0% & () -

39409 & ()-3%40% & () - 3940% & () - 3pTbU4/ KYL0% & () - 3994.0% & () - 394.09% & () -3

%409 & ()-3%40% & ()-39409% & () - 3t X<bU4/ KY40% & () - 394.0% & () - 39409 & () - 3%
1098 & ()-3%1098 & () - 3/ Kt X<bU4/ K409 & ()-39%4.09% & ()-3%40% & ()-39%40% & ()- 3

| KY40% & () - 3xX<bU4/ KYL0% & ()-3%40% & () - 3940% & () - 3/ KIL0% & () - 394.09% & (

) - 3WWTbU4/ KY4.0% & () - 394.09% & () -3/ KIL09% & ()-3%0% & ()-3(%0% & () -3 E84/K
10! 1940% & () - 3/ KY4.0% & () - 39409 & ()-3%.09% & ()-3%0% & () - 3bB4/ K10! 010%

& ()-0 F10% & ()- F#10% & ()-& FSML0% & ()- F $510%

& ()-10! 10! & 9B_?B4/ K10010% & () -0010% & ()-0010% & ()-0010% & () - 0010%

)-0010% & () - OBDMR\ ab_/ B4/ Kv010% & () - 0010% & ()-0010% & ()-0010%

)-0010% & () - Obej kI MpTB4/ Kv010% & () - 09%910% & () - 0010% & () - 0010%

)-0010% & ()-0010% & () - Onor wxyzt X<B4/ KO10% & () -0010% & ()-0010%

)-0010% & ()-0010% & () -0/ Kvz{]| t X<B4/ K010% & () - 0010% & () - 0010%

)-0010% & () -0/ Kv010% & () - OxX<B4/ K010% & ()-0010% & () - 0010%

) -0/ Kv010% & ()-0010% & ()- 0|\ <B4/ KO10% & ()-0010% & () -0/ Kv010%

)-0010% & ()-0010% & ()-0" @4/ K010% & () -0/ Kv010% & ()-0010% & () - 0010%

)-0010% & () - 0k; B4/ K/ Kv010% & ()-0010% & ()-0010% & ()-0010% & () - 0( 010%

) - 0kOB4/ K/ Kv010% & () - 0010% & ()-0010% & ()-0010% & ()-0010% & () - 0010%

) - Ot X<B4/ K/ 010% & () - 0010% & ()-0010% & ()-0010% & () - 0010%

) - 0/ Kvt X<B4/ K/ 010% & () - 0010% & () - 0010% & ()-0010% & () - 0/ Kv010%

) - 0xX<B4/ K/ 010% & () - 0010% & ()-0010% & () -0/ Kv010% & ()-0010%

)- 0|\ <B4/ K/ 010% & ()-0010% & () -0/ Kv010% & ()-0010% & ()-0010%

)-0 @4/ KI 010% & () -0/ Kv010% & ()-0010% & () - 0010% & () - 0010% & () - Ok:

K/ Kv010% & ()-0010% & ()-0010% & ()-0010% & ()-0(010% & () -0

KB4/ K/ Kv010% & () -0010% & () -0010% & ()-0010% & () -0010% & () - 0010%

) - Ot X<B4/ K/ 010% & () - 0010% & ()-0010% & ()-0010% & () -0010% & () - 0/ Kv

*+t X<B4/ K/ 010% & () - 0010% & ()-0010% & ()-0010% & () - 0/ Kv010%

)- 0+, - . 167xX<B4/ K/ 010% & ()-0010% & () - 0010% & () - 0/ Kv010% & () - 0010%

)-0789: ; >D| \ <B4/ K/ 010% & ()-0010% & () - 0/ Kv010% & () - 0010% & () - 0010%

) - ODEFGHI L" @84/ K/ 010% & () - 0/ Kv010% & () - 0010% & () -0010% & () - 0010%

) - OLQRSTW0?B4/ K/ / Kv010% & ()-0010% & ()-0(010% & ()-0(010% & () - 0(010%

()-OVY™_*abkOB4/ K/ / Kv010% & () - 0010% & () - 0010% & () - 0010% & () - 0010%

o~ ~NA N W71 N A NN NN A NN T NN A NN T NN A NN 7

NN AN AN N AN AN TN TN AN AN AN AN AN AN

) 0 R0 R0 Qo R0 " R0 EQOQOQOQOQOQOQOQOQOQOQOQOQOQO
8 X

/-\AAA/-\\—/’-\



$10%! & ()-8 $10%! & ()-8 $10%! & ()-8 $10%! & ()-/K! "0125: ; ?t X8B4/ K8
$10%! & ()-8 $10%! & ()-8 $10%! & ()-8 $10%! & ()-/K "8

$10%! & () - 2@BEJKxX<B4/ K8 $10%! & ()-8 $10%! & ()-8 $10fVe|28$ %’@'8
$10%! & ()-8 $10%! & () - KLMNORW\ <B4/ K8 $10%! & ()-8 $10%!&

$10%! & ()-8 $10%! & ()-8 $10%! & ()-WKYZ[\ @84/ K8 $10%! & ()-/K! "
$10%! & ()-8 $10%! & ()-8 $10%! & ()-8 3%2%'&' ()-_def ghi 0?B4/ K/ K! ""8
$10%! & ()-8 $10%! & ()-(8 $10%! & ()- (B $10%! & ()-(8

$10%! & ()-ilqrstukOB4/ K/ K "8 $10%! & ()-8 $10%! & ()-8 $10%! & ()-8
$10%! & ()-8 $10%! & ()-8 $10%! & () - uvyt X<B4/ K8 $10%! & ()-8 $10%! & ()-8
$10%! & ()-8 $10%! & ()-8 CLAIMS

1. A compound of formula
) )k
yate >< o
Ri R10 R11 OH I
wherein:

R, is hydrogen, aryl, heteroaryl, alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon
atoms, alkynyl of 2-6 carbon atoms, cycloalkyl of 3-6 carbon atoms, or C5-C8-
cycloheteroalkyl having from 1-2 heteroatoms selected from N, NR7, S and O;

R; and Rj are each independently, hydrogen, alkyl of 1-6 carbon atoms, -CN, or
-CCH;

R7 is hydrogen, aryl, aralkyl, alkyl of 1-6 carbon atoms, or cycloalkyl of 3-6 carbon
atoms, oxy, C1-C8 alkanoyl, COORs, CORs, -SO,-C1-C8 alkyl, -SO,-aryl,
-SO;-heteroaryl, -CO-NHR;

R, Ry, R o, and R, are each, independently, hydrogen, aryl, aralkyl, 5-10 membered

heteroaryl having from 1-3 heteroatoms selected from N, NR5, O and S,
heteroaralkyl having from 1-3 heteroatoms selected from N, NR7, O and S,
cycloalkyl of 3-6 carbon atoms, -C4-Cg-cycloheteroalkyl having from 1-3
heteroatoms selected from N, NR7, O and S, alkyl of 1-18 carbon atoms,
alkenyl of 2-18 carbon atoms, alkynyl of 2-18 carbon atoms;

R, is hydrogen, aryl or 5-10 membered heteroaryl having from 1-3 heteroatoms

selected from N, NR3, S and O, cycloalkyl of 3-6 carbon atoms, -C5-C8-cyclo-

heteroalkyl having from 1 to 2 heteroatoms selected from N, NR5, S and O, or
alkyl of 1-6 carbon atoms;

Ais O, S, SO, SO, NRy, or CHy;

Xis O, S, SO, SOz, NRy, or CHy;



$10%! & ()-/ K "t X<B4/ K8 $10%! & ()-8 $10%! & ()-8 $10%! & ()-8

$10%! & ()-/KI "8 $10%! & ()-xX<B4/ K8 $10%! & ()-8 $10%! & ()-8

$10%! & ()-/K "8 $10%!& ()-8 $10%! & ()-|\ <B4/ K8 $10%! ( 218 2003
$10%! & ()-/K "8 $10%! & ()-8 $10%! & ()-8 $10%! & () - 0

$10%! & ()-/K "8 $10%! & ()-8 $10%! & ()-8 $10%! & ()-8

$10%! & ()-0?B4/ K/ KI""8 $10%! & ()-8 $ 89/ 1& ()-(8 $10%! & ()-(8

$10%! & ()-(8 $10%! & ()-tXB4/ K/ K "8 $1 /§1& ()-8 $10%! & ()-8 $10%! & ()-8
$10%! & ()-8 $10%! & ()-8 $10%! & ()-uUsB4/ & 10%! & ()-E& 10%! & () - E&
10%! & ()-E& 10%! & ()-E8 $10%! & ()-/K! "sWB4/ & 10%! & ()-E& 10%! & () - E&
10%! & () - E' / Kc0& YOusedrgl ()x) h&&roﬁ@%aw&h(t)le Brovi@oBaBA &nd D0@e8idt)bdaded to
10%! & () - E/ Kc& 10%! & OJ{ %! & ()-E& 10%! & () - E2: AHVMNYO3B4/ &
10%! & () - E/ Kc& 109 W@%% %! & ()-E& 10%! & () - E&

10%! & () - EY] dkgst 10%! & () - E&

10%! & 8 Ey 1ooq/el ?é‘??“ﬁﬁg‘ﬁé%ﬁc‘%“%‘aﬁ%&g’??@&% %5;4& & () - E& (12)%3' & ()-E&
10%! & ()-E& 10%! &id heterdatydYeing op)iofdl [4Rdho ot AMetBititeE&nd0% ! & () - E&
10%! & () -E& 10%! & () -E& 10%! & () - B/ KesS3B4/ & 10%! & () -E& 10%! & () - E&
10%! & () - E& 10%! @lé pliegl, pdkenyloakkyryl( syciepdoberoaups boine £pliynaty mengorpqly - E
10%! & () - B/ Kc& 109 §j¥u E& 10%! & ()-E , 0S3B4/ & 10%! & () - E&

10%! & () - E/ Kc& 10}?“ ?% 'E& 10%! & ()-E& 10%! & () - E, 3: @FQUBB4/ &

10%!' & ()-E C& 10§’ﬁd1§ut(slmﬁ&tslt£é‘%{§g' s#leCledHford.0%€! & () - E&

10%! & () - EQV] dkpq_/ B4/ Kc& 10%! & () - E& 10%! & ﬂ) E& 10%! & ()-E&

10%! & () - E& 10%! Balpgerk@jiybehil tcger @D/etoszsmlkm 06 %6 erpon stemsoakkymyl of - E&
10%! & () - E& 10%! 10%! & 4 10%! & 0%

10%! & ()- E& 10%! gé(% ‘E% 38%1?’&"’%‘%‘ "’E? c‘?lsé%zlfaé %Oé‘&é’ % %ﬁ“@e(@% E&
10%! & () - E& 10%! ?ex&moﬁ(ali%&om%bébéﬁ afohis; B3 M‘%’@dll@yl(&f lE&cél{Q%ﬁ'aﬁerﬁé E&
10%! & () - E/ Kc& 10%! & ()-E& 10%! & ()-E 083 /& 10%!& () -

10%! & () - E/ Kc& 109@®ER(5§{6,E&S@)%5 &QYOEIRJ0%e/ &Ppﬂogs)Rlezs-m@éN&sRs, -
10%! & ()-E/Kc& 10%3' & ()-E& 10%! & ( é@E& L0%e! & () E

10%! & () - E>BELRVWA &B@OO@Q@ Rs) -BQ:HookiRR ) ﬁ@ﬂm}é‘% (NBz&ORs, -
10%! & () - E& 10%! ehl Kc& %3' 0%

10%! & () - E& 10%! §I§ to@éﬁ? /ﬁ%g%)dﬁ ﬁ?‘@ ESF(%R]ﬂm% ‘f?g/ﬁ@"’() E&
10%! & () - E& 10%! NKsﬁ(ﬁ&R&)@%R& (NRSE&rNR%/m(&OeRs)E/s KOR SYBMRGNEHOR)R), - E&
10%! & () - E& 10%! & () E& 10%! & ()-E Ke& 10%! & ()-EsS3B4/ & 10%! & () - E&
10%! & () - E& 10%! &PINHOQR, 109 @ONHSRKs0oe! &:teazpb&yba/ & 109NEBGN.- E&
10%! & () - E/ Kc& 10% 0% 0%! & CBB4/ & 1Q%e! & () - E/ Kc&
10%! & () - E& 10%! &f?‘;gNE?(ﬁﬁBéﬂs&elﬁnyEgzaa %?t%r)oa& "FM?FPR%C@ bder & ()-E&
10%! & () - E& 10%! & %al & 148: >dDB4/

10%! & 8-E& 10%! & 8 t%%‘&oo g‘% /e"? é’y%%"l‘g%}eid%qr 5 éé%h"h‘“’
10%! & () - E>?JQTX\ t T4AB4ib& 'n&, 6))La25&d111@‘Vm1a%o(1)1mE& pHa%@dad, Jpigekazine, or
10%! & ()-E& 10%! & () - E/ Kc\ _ korvsS3B4/ & 10%! & ()-E& 10%! & () - E&

10%! & () - E& 10%! & ()azetideRiingve! &' ()- Evz~sS3B4/ & 10%! & () - E&

10%! & ()-E& 10%! & ()-E/ Kc& 10%! & () - E& 10%! & ()- E0S3B4/ & 10%! & () - E&
10%! & () - E/ Kc& 10%! &Y arewh&lr(ﬂ';p@e&@%lmoe?n RdoBaf & 61GwRANALONSE/ Kc&

10%! & () - E& 10%! & ()cyEk% V@f@-d): 560 hOHE, $hényl EndfBdyKCietdOd8A &r Os-E&
10%! & ()-E& 10%! & (). E&alzlfg{ & ()arE& TR ()-ES$-| y?(K SR &r()5
SH109K & ()-) , 109 & heferogyciosdistls’ () - E10e! 10e! 10e|&
10%! & ()-E-8>EKA_ /| [;]Kc# Y409 & ()- 940X & ()- 909X & ()- 940%KX
& ()- and

nis 0-2;

or a pharmaceutically acceptable salt thereof.

2. A compound of Claim | wherein Y is phenyl, pyridyl, thienyl, furanyl,

imidazolyl , triazolyl or thiadiazolyl.

3. A compound of Claim 1 or claim 2 wherein R; and R3 are each,

independently, hydrogen or alkyl of 1-6 carbon atoms;



009X & ()- _jnqvz}dD|[;/Kc# %O & ()- MO & ()- 90X & ()- 90w
& ()- WOW & ()- 90X & ()- }~tT4|[;/ WOW & ()- 9OW & ()- YdOwX
& (). OAONK & ()-  YMO%K & ()- /Ko#SS3|[;/ 9M0%C & ()~ QU Eafoh-
0M0UX & ()- YAOWX & ()- /Kc## %0 & ()- oS3|[;/ Y%0wX &'%)- 09X & () -
[ Ke# Y409 & ()- O9AOUX & ()- OQAOUX & ()- _/|[;/Kc# Y%H0WK & ()- A0

& ()- 90X & ()- 90X & ()- 90U & ()- dD|[;/Kc# %0 & ()- Yd0wX
& ()- 90X & ()- 90X & ()- 9O &7)- 9O & ()- tT4|[;/ Y0

& ()- 90X & ()- 90X & ()- 90X & ()- 90X & ()-

4. A compound of any one of claims 1 to 3 wherein R, is hydrogen.

5. A compound of Claim 1 selected from the group consisting of:
2-(4-But-2-ynyloxy-benzenesulfonyl)-N-hydroxy-2-methyl-3-pyridin-3-yl-
propionamide;
2-(4-But-2-ynyloxy-phenylsulfanyl)-N-hydroxy-propionamide;
2-(4-But-2-ynyloxy-benzesulfonyl)-N-hydroxy-2-methyl-3-[4-(2-piperidin-1-
yl-ethoxy)-phenyl]-propionamide;
3-Biphenyl-4-yl-2-(4-but-2-ynyloxy-benzenesulfonyl)-N-hydroxy-2-methyl-
propionamide;
2-(4-But-2-ynyloxy-phenysulfanyl)-octanoic acid hydroxamide;
2-(But-2-ynyloxy-benzenesulfonyl)-octanoic acid hydroxamide;

2[(R )-(4-Butyl-2-ynyloxy)-sulfinyl-N-hydroxyoctanamide;

2[(S )-(4-Butyl-2-ynyloxy)-sulfinyl-N-hydroxyoctanamide;
3-(4-But-2-ynyloxy-phenoxy)-N-hydroxy-propionamide
4-(4-But-2-ynyloxy-phenoxy)-N-hydroxy-butyramide;
2-(4-But-2-ynyloxy-phenoxy)-N-hydroxy-acetamide;
4-(4-But-2-ynyloxy-phenyl)-N-hydroxy-butyramide;

Quinoline-2-carboxylic acid [5-(4-but-2-ynyloxy-phenylsulfanyl)-5-hydroxy-
carbamoyl-pentyl]-amide;
2-(4-But-2-ynyloxy-phenylsulfanyl)-6-[2-(1,3-dioxo-1,3-dihydro-isoindol-2-
yl)-acetylamino]-hexanoic acid hydroxyamide;
N-[5-(4-But-2-ynyloxy-phenylsulfanyl)-5-hydroxycarbamoyl-pentyl}-2-
phenethyl-benzamide;
2-(4-But-2-ynyloxy-phenylsulfanyl)-6-[2-(3,4-dichloro-phenyl)-acetylamino]-
hexanoic acid hydroxyamide;

Quinoline-3-carboxylic acid [5-(4-but-2-ynyloxy-phenylsulfanyl)-5-hydroxy-
carbamoyl-pentyl]-amide;
2-(4-But-2-ynyloxy-phenylsulfanyl)-6-(4-thiophen-2-yl-butyrylamino)-

hexanoic acid hydroxyamide;



[ Kc#! " . 149sS3| [;/ WO & ()- WOMX & ()- WO & ()- %0UX & ()- /Kc##
WMOMX & ()- 9<@MITsS3|[;/ WO & ()- %WHWOMX & ()- %0 & ()- /Kc# AWOWX
& ()- WO & ()- T™M _100S3|[;/ MO0 & ()- %O & ()- /KAWL @BX & () -
WMOMX & ()- WOUX & ()- orvx{|OB|[;/ %O & ()- /Kc# %U0MX & ()- , A0
& ()- WO & ()- WOUMX & ()- _/|[;/Ke# A0 & ()- %0 & ()- %40
&: (): %4 09X &: (): %4 09X &: (): dD| [;/Kgff(%‘%_iO%( & _()-0 0/%0%(' & E)-o 0/%0%(
& () %@MOUX & () %@MOUX & () %4 09X V- tT4|[;/] W0 & () /4 09X
& ()- WO & ()- WO & ()- 90X & ()- [Kc# sS3|[;/
9H-Xanthene-9-carboxylic acid [5-(4-but-2-ynyloxy-phenylsulfanyl)-
5-hydroxycarbamoyl-pentyl]-amide;
2-(4-But-2-ynyloxy-phenylsulfanyl)-6-diphenylacetylamino-hexanoic acid
hydroxyamide;
Isoquinoline-1-carboxylic acid [5-(4-but-2-ynyloxy-phenylsulfanyl)-5-
hydroxycarbamoyl-pentyl]-amide;
6-(2-Benzo[b]thiophen-3-yl-acetylamino)-2-(4-but-2-ynyloxy-phenyl-
sulfanyl)-hexanoic acid hydroxyamide;
Quinoline-2-carboxylic acid [5-(4-but-2-ynyloxy-benzenesulfinyl)-5-
hydroxycarbamoyl-pentyl]-amide;
2-(4-But-2-ynyloxy-benzenesulfinyl)-6-[2-(1,3-dioxo-1,3-dihydro-isoindol-2-
yl)-acetylamino]-hexanoic acid hydroxyamide;
N-[5-(4-But-2-ynyloxy-benzenesulfinyl)-5-hydroxycarbamoyl-pentyl]-2-
phenethyl-benzamide;
2-(4-But-2-ynyloxy-benzenesulfinyl)-6-[2-(3,4-dichloro-phenyl)-acetylamino]-
hexanoic acid hydroxyamide;
Quinoline-3-carboxylic acid [5-(4-but-2-ynyloxy-benzenesulfinyl)-5-
hydroxycarbamoyl-pentyl]-amide;
2-(4-But-2-ynyloxy-benzenesulfinyl)-6-(4-thiophen-2-yl-butyrylamino)-
hexanoic acid hydroxyamide;
9H-Xanthene-9-carboxylic acid [5-(4-but-2-ynyloxy-benzenesulfinyl)-5-
hydroxycarbamoyl-pentyl]-amide;
2-(4-But-2-ynyloxy-benzenesulfinyl)-6-diphenylacetylamino-hexanoic acid
hydroxyamide;
Isoquinoline-1-carboxylic acid [S-(4-but-2-ynyloxy-benzenesulfinyl)-5-
hydroxycarbamoyl-pentyl]-amide;
6-(2-Benzo[b]thiophen-3-yl-acetylamino)-2-(4-but-2-ynyloxy-benzene-
sulfinyl)-hexanoic acid hydroxyamide;
2-(4-But-2-ynyloxy-benzenesulfinyl)-6-(2-1H-indol-3-yl-acetylamino)-

hexanoic acid hydroxyamide;
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Quinoline-2-carboxylic acid [5-(4-but-2-ynyloxy-benzenesulfonyl)-5-
hydroxycarbamoyl-pentyl}-amide;
2-(4-But-2-ynyloxy-benzenesulfonyl)-6-[2-(1,3-dioxo-1,3-dihydro-isoindol-2-
yl)-acetylamino]-hexanoic acid hydroxyamide;
N-[5-(4-But-2-ynyloxy-benzenesulfonyl)-5-hydroxycarbamoyl-pentyl]-2-
phenethyl-benzamide;
2-(4-But-2-ynyloxy-benzenesulfonyl)-6-[2-(3,4-dichloro-phenyl)-acety!l-
amino]-hexanoic acid hydroxyamide;

Quinoline-3-carboxylic acid [5-(4-but-2-ynyloxy-benzenesulfonyl)-5-
5-hydroxycarbamoyl-pentyl]-amide;

9H-Xanthene-9-carboxylic acid [5-(4-but-2-ynyloxy-benzenesulfonyl)-5-
hydroxycarbamoyl-pentyl]-amide;
2-(4-But-2-ynyloxy-benzenesulfonyl)-6-diphenylacetylaminohexanoic acid
hydroxyamide;

Isoquinoline- -carboxylic acid [5-(4-but-2-ynyloxy-benzenesulfonyl)-5-
hydroxycarbamoyl-pentyl]-amide;
6-(2-Benzo[b]thiophen-3-yl-acetylamino)-2-(4-but-2-ynyloxy-benzene-
sulfonyl)-hexanoic acid hydroxyamide;

Quinoline-2-carboxylic acid {[5-(4-but-2-ynyloxy-phenylsulfanyl)-5-
hydroxycarbamoyl-pentylcarbamoyl]-methyl}-amide;
2-(4-But-2-ynyloxy-phenylsulfanyl)-6- {2-[2-(1,3-diox0-1,3-dihydroisoindol-2-
yl)-acetylamino}-acetylamino} hexanoic acid hydroxyamide;
N-{[5-(4-But-2-ynyloxy-phenylsulfanyl)-5-hydroxycarbamoyl-pentyl-
carbamoyl]-methyl}-2-phenethyl-benzamide;
2-(4-But-2-ynyloxy-phenylsulfanyl)-6-{2-[2-(3,4-dichloro-phenyl)-
acetylamino]-acetylamino}-hexanoic acid hydroxyamide;
Quinoline-3-carboxylic acid {[5-(4-but-2-ynyloxy-phenylsulfanyl)-5-
hydroxycarbamoyl-pentylcarbamoyl]-methyl}-amide;
9H-Xanthene-9-carboxylic acid {[5-(4-but-2-ynyloxy-phenylsulfanyl)-5-
hydroxycarbamoyl-pentylcarbamoyl]-methyl}-amide;

09X & ()- 90X & ()- 90w
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2-(4-But-2-ynyloxy-phenylsulfanyl)-6-(2-diphenylacetylamino-acetylamino)-
hexanoic acid hydroxyamide;

Isoquinoline-1-carboxylic acid {[5-(4-but-2-ynyloxy-phenylsulfanyl)-5-
hydroxycarbamoyl-pentylcarbamoyl]-methyl}-amide;
1-Methyl-1H-pyrrole-2-carboxylic acid {[5-(4-but-2-ynyloxy-phenyl-sulfanyl)-
5-hydroxycarbamoyl-pentylcarbamoyl]-methyl}-amide;
6-[2-(2-Benzo[b]thiophen-3-yl-acetylamino)-acetylamino]-2-(4-but-2-
ynyloxy-phenylsulfanyl hexanoic acid hydroxyamide;

Quinoline-2-carboxylic acid {[5-(4-but-2-ynyloxy-benzenesulfinyl)-S-
hydroxycarbamoyl-pentylcarbamoyl]-methyl}-amide;
2-(4-But-2-ynyloxy-benzenesulfinyl)-6-{2-[2-(1,3-dioxo0-1,3-dihydroisoindol-
2-yl)-acetylamino]-acetylamino}-hexanoic acid hydroxyamide;
N-{[5-(4-But-2-ynyloxy-benzenesulfinyl)-5-hydroxycarbamoyl-pentyl-
carbamoyl]-methyl}-2-phenethyl-benzamide;
2-(4-But-2-ynyloxy-benzenesulfinyl)-6-{2-[2-(3,4-dichloro-phenyl)-
acetylamino]-acetylamino}-hexanoic acid hydroxyamide;
Quinoline-3-carboxylic acid {[5-(4-but-2-ynyloxy-benzenesulfinyl)-5-
hydroxycarbamoyl-pentylcarbamoyl]-methyl }amide;
2-(4-But-2-ynyloxy-benzenesulfinyl)-6-[2-(4-thiophen-2-yl-butyrylamino)-
acetylamino]-hexanoic acid hydroxyamide;

9H-Xanthene-9-carboxylic acid {[5-(4-but-2-ynyloxy-benzenesulfinyl)-5-
hydroxycarbamoyl-pentylcarbamoyl]-methyl}-amide;
2-(4-But-2-ynyloxy-benzenesulfinyl)-6-(2-diphenylacetylamino-acetylamino)-
hexanoic acid hydroxyamide;

1-Methyl-1H-pyrrole-2-carboxylic acid {[5-(4-but-2-ynyloxy-benzene-
sulfinyl)-5-hydroxycarbamoyl-pentylcarbamoyl]-methyl } -amide ;
2-(4-But-2-ynyloxy-benzenesulfonyl)-6-{2-[2-(1,3-dioxo-1,3-dihydro-iso-
indol-2-yl)-acetylamino]-acetylamino}-hexanoic acid hydroxyamide;
N-{[5-(4-But-2-ynyloxy-benzenesulfonyl)-5-hydroxycarbamoyl-pentyl-
carbamoyl]-methyl }-2-phenethyl-benzamide;
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hydroxycarbamoyl-pentylcarbamoyl]-methyl}-amide;
2-(4-But-2-ynyloxy-benzenesulfonyl)-6-(2-diphenylacetylamino-acetylamino)-
hexanoic acid hydroxyamide;

Isoquinoline-1-carboxylic acid {[5-(4-but-2-ynyloxy-benzenesulfonyl)-5-
hydroxycarbamoyl-pentylcarbamoyl]-methyl} -amide;
6-[2-(2-Benzo[b]thiophen-3-yl-acetylamino)-acetylamino]-2-(4-but-2-ynyloxy
benzenesulfonyl hexanoic acid hydroxyamide;
2-(4-But-2-ynyloxy-benzenesulfonyl)-6-[2-(2-1 H-indol-3-yl-acetylamino)-
acetylamino]-hexanoic acid hydroxyamide;
2-{[4-(2-butynyloxy)phenyl]sulfonyl } -N-hydroxy-4- {4-[2-(1-piperidinyl)-
ethoxy phenyl}butanamide;
2-{[4-(2-butynyloxy)phenyl]sulfonyl}-7-cyano-N-hydroxy heptanamide;
2-{[4-(2-butynyloxy)phenyl]sulfanyl}-2-cyclohexyl-N-hydroxyacetamide;
2-{[4-(2-butynyloxy)phenylsulfinyl}-2-cyclohexyl-N-hydroxyacetamide;
2-{[4-(2-butynyloxy)phenyl]sulfonyl}-2-cyclohexyl-N-hydroxyacetamide;
2-{[4-(2-butynyloxy)phenyl]sulfanyl} -N-hydroxy-2-(4-methoxyphenyl)
acetamide;

(2R)-2-{[4-(2-butynyloxy)phenyl] sulfinyl}-N-hydroxy-2-(4-methoxyphenyl)
ethanamide;

(28)-2-{[4-(2-butynyloxy)pheny!] sulfinyl}-N-hydroxy-2-(4-methoxyphenyl)
ethanamide;

2-{[4-(2-butynyloxy)phenyl]sulfonyl }-N-hydroxy-2-(4-methoxyphenyl)
acetamide;

2-{[4-(2-butynyloxy)phenyl]sulfanyl}-2-(4-chlorophenyl)-N-
hydroxyacetamide;
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2-(4-bromophenyl)-2-{[4-(2-butynyloxy)phenyl]sulfanyl-N-
hydroxyacetamide;
(2S)-2-(4-bromophenyl)-2-{[4-(2-butynyloxy)phenyl]sulfinyl-N-hydroxy-
acetamide;

(2R)-2-(4-bromophenyl)-2-{[4-(2-butynyloxy)phenyl] sulfinyl-N-hydroxy-
acetamide;

2-(4-bromophenyl)-2- {[4-(2-butynyloxy)phenyl]sulfonyl-N-hydroxy-
acetamide;

2 {[4-(2-butynyloxy)phenyl]sulfanyl} -N-hydroxy-2-[4-(2-thienyl)phenyl]-
acetamide;

(2R)-2-{[4-(2-butynyloxy)phenyl] sulfinyl}- N-hydroxy-2-[4-(2-thienyl)-
phenyl]ethanamide;

2-{[4-(2-butynyloxy)phenyl]sulfonyl }-N-hydroxy-2-[4-(2-thienyl)-phenyl]-
acetamide;
2-{[4-(2-Butynyloxy)phenyl]sulfanyl}-N-hydroxy-2-(1-napthyl)acetamide;
2-{[4-(2-Butynyloxy)phenyl]sulfinyl }-N-hydroxy-2-(1-napthyl)acetamide;
2-{[4-(2-Butynyloxy)phenyl]sulfonyl}-N-hydroxy-2-(1-napthyl)acetamide;
2-{[4-(2-Butynyloxy)phenyl]sulfanyl }-2-(4-fluorophenyl)-N-hydroxy-2-(1-
napthyl)acetamide;
2-{[4-(2-butynyloxy)phenyl]sulfinyl-2-(4-fluorophenyl)-N-hydroxyacetamide;
2-{[4-(2-butynyloxy)phenyl]sulfonyl-2-(4-fluorophenyl)-N-hydroxyacetamide;
2-(2-methoxyphenyl)-2-{[4-(2-butynyloxy)phenyl]sulfanyl-N-hydroxy-

acetamide;



10%f& ()-41 @10%f& ()-41 @10% & ()-41 @10% f& ()-41~"'|[: NA41010

109 ()-GL 109 ()-GL 10%& ()-GL 10%& ()-GL 10%& ()-
f#510%& () - K| obU410 #10%& ()-100 0100 0100 O 6 1099 0& ( 63}& o0& () - Gl
109%& ()-GL 10%& ()-GLNS|[:bU410 MLOY ()-2 MLOY& ()-2 &0 92
MLOY& ()-2 MLOY ()-2 y1l09%& ()-& 9% |[:bU410 MLOY ()-2 MLOYE ()- 2

MLO%! () -2 MLO%R
109 f & " 109

109 f &

& ()-2 MLO%=& ()-2 |v|10%&§) 21vU410 @ 10%f& ()-2
f& ()-10+10+10+ MLO%& ()32 MOY& ()-2j T|[: vW410 @

()-
10%f& ()-2 @ 10%f& ()-2 @ 10%f& ()-2 @ 10%f& ()-2 @ 10%f& ()-2 @
() - 2Ej DVMNOP| [ NA41010f f 10ff 10ff @ 10%f& ()-2 @ 10%fé& ()-2 @

100% QF& ()-2 @ IDB-Akokyphznd)- 21q%(ﬁ&u@hy%Rkﬁﬁlbﬁyl]ﬁﬂﬁ@leﬂ%oxy& ()-m 10%

-& ()-m10% - &
S& ()- #1098 S&
-& ()-md| [:vWUAl
yy 10%6 S& ()- vy
S& ()-& 0 10%Ma
310% 5[ & () - 3

(aetppude; 10- -10- - y 10% -& ()-m10% -& ()-m 10%

e e s e G bR e () S 100

()-m10% -& ()-m10% -& ()- "10% -& ()- 7]~_ kqvU410 1098

109

Mgelanride;' 10%& ()-& ! 10%& ()-&g|[:vU410 310% S& () -

10%7& ()- LO1O0YS S& (

31098  10%! & ()2-{{1Gs w&nxlyxy)mrwd%u?f&y( N-hydrexy-2-{#-ethoxyphenyl)

acetamide;

2-{[4-(2-butynyloxy)phenyl]sulfonyl-2-(4-chlorophenyl)-N-
hydroxyacetamide;
2-{[4-(2-Butynyloxy)phenyl]sulfanyl-N-hydroxy-2-(3-bromophenyl)
acetamide;
(2R)-2-{[4-(2-butynyloxy)phenyl]sulfinyl-N-hydroxy-2-(3-bromophenyl)
acetamide;

(28)-2-{[4-(2-butynyloxy)phenyl] sulfinyl-N-hydroxy-2-(3-bromophenyl)
acetamide;
2-{[4-(2-Butynyloxy)phenyl]sulfonyl}-2-(3-bromophenyl)-N-hydroxy-
acetamide;
2-{[4-(2-Butynyloxy)phenyl]sulfanyl}-2-isopropyl-N-hydroxyacetamide;
R-2-{[4-(2-butynyloxy)phenyl]sulfinyl } -2-isopropyl-N-hydroxyacetamide;
S-2-{[4-(2-butynyloxy)phenyl]sulfinyl}-2-isopropyl-N-hydroxyacetamide;
2-{[4-(2-butynyloxy)phenyl]sulfonyl}-2-isoprpyl-N-hydroxyacetamide;
2-{[4-(2-Butynyloxy)phenyl]sulfanyl}-2-phenyl-N-hydroxyacetamide;
R-2-{[4-(2-butynyloxy)phenyl]sulfinyl}-2-phenyl-N-hydroxyacetamide;
S-2-{[4-(2-butynyloxy)phenyl]sulfinyl}-2-phenyl-N-hydroxyacetamide;
2-{[4-(2-Butynyloxy)phenyl]sulfanyl}-2-(2-naphthyl)-N-hydroxyacetamide;
2-{{4-(2-butynyloxy)phenyl]sulfinyl}-2-(2-naphthyl)-N-hydroxyacetamide;
2-{[4-(2-butynyloxy)phenyl]sulfonyl}-2-(2-naphthyl)-N-hydroxyacetamide;
Tert-butyl-4-[1-{[4-(2-butynyloxy)phenyl]sulfonyl}-2-(hydroxyamino)-2-oxo-
ethyl]-1-piperidine carboxylate;

2-{[4-(2-butynyloxy)phenyl]sulfonyl}-N-hydroxy-2-(4-piperidinyl) acetamide;

2-{[4-(2-butynyloxy)phenyl]sulfonyl}-N-hydroxy-2-[ 1-(4-methoxybenzyl)-4-

piperidinyl] acetamide;
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<=>?@BCDEFGH J KIMYBRQFBTUMNAIphdny 15 fong B 1§ iyikixyrb o drovdE i pgyean-
4yl-acetamide;
2-{[4-(2-Butynyloxy)phenyl]sulfonyl}-N-hydroxy-2-(1-oxidotetralydro-2H-
thiopyran-4yl) acetamide; and
2-{[4-(2-Butynyloxy)phenyl]sulfonyl}-N-hydroxy-2-(1,1-dioxidotetrahydro-
2H-thiopyran-4yl) acetamide.

6. Use of a compound as claimed in any one of claims 1 to 5 in the preparation of
a medicament for inhibiting pathological changes mediated by TNF-a converting

enzyme (TACE) in a mammal.
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8. A pharmaceutical composition comprising a compound as claimed in Claim 1

and a pharmaceutically acceptable carrier.

9. A processes for preparing a compound of formula I as claimed in claim 1,

which processes comprise one of the following:

a) reacting a compound of formula
R, “\
R
N ><
= (C>n
R1
R1o \

Ri11
wherein n, X, Y, A, Ry, Ry, R3, Rg, Ry, Ryo, and R, are as defined in claim 1 or a

reactive derivative thereof, with a compound of formula

Ri2NHOH
wherein R;; is as defined in claim 1, to give a compound of formula I;
or

b) deprotecting a compound of formula:

4 / ™~ ><(C)n NR120R30
: R10 \
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wherein n, X, Y, A, Ri Ry, R3, Rs, Ry, Ryo, Ri1 and Ry, are defined in claim 1, and
R3p is a suitable protecting group such as t-butyl, benzyl, and trialkylsilyl, to give a
corresponding compound of formula I

or

c) cleaving a resin supported hydroxamate derivative containing the group

o)

Rg R Ry
)< ~
-O-NH A/ X
/" N\
R1

R,

(©)s x

R1
Ri1o

wherein n, X, Y, A, Ri Ry, Rs3, Rg, Ry, Ryg, and Ry, are defined in claim 1 to give a
compound of formula I wherein R; is hydrogen;

or

d) resolving a mixture (e.g. racemate) of optically active isomers of a compound

of formula I to isolate one enantiomer or diastereomer substantially free of the other
enantiomer or diastereomers;

or

e) acidifying a basic compound of formula I with a pharmaceutically acceptable
acid to give a pharmaceutically acceptable salt;

or

f) converting a compound of formula I having a reactive substituent group or site

to a compound of formula I having a different substituent group or site.



