;e3e.i'>\ . f DDEAM] 6] T>\ RS I 2 OCT 20p3 PCT/ US00I 01864 ALKYNYL
CONTAI Nl NG HYDROXAM C ACYH"WMW% THEI R PREPARATI ON OQE%USE AS
MATRI X NETALLOPROTEI NASE ( MVP), | N- ORS / TNF- ALPHA CONVERTI YME
(TACE) | NHwR) do@e®3F| ELD OF | NI ON 5 Thi's invention rel ACE0H0ME%t vl eni c
hydroxam c acids which act as inhibitors of TNF-a converting enzyne (TACE).
The conpounds of the present invention are useful in disease conditions
medi ated by TNF-a, such as rheumatoid arfhritis, osteoarthritis, sepsis,

AI DS, ulcerative colitis) multiple sclerosis, Crohn's disease and -
degener at i VALKZRYLt CONTREN 1NGSKBYDRAXAMBAGIKCROARDY AT VEHETHEIRVEIREPABAT Nt AND< THEIR

met al | opr otUSENAS ¢ TR IMVEEIAL EGPBOEEINASE PMNFY) ENHIREERRSt hANFAGRHA GIWRRTINGI i cat ed
in the pat HNZYYE dAACRIENHIBETORON of connective tissue and basenent
menbranes. These zinc containing endopepti dases consi st of several subsets
of 15 enzynes includi ng col |l agenases, stronelysins and gel atinises. O

t hese cl assefIELROYANYENTI have been shown to be the MWPs nost
intimately invol veq. w : - ' t hat
the | evel yof expr 3@‘3%%%@%%‘%?%#&@%? g?@@g?@{ﬁ altc}rél%%hgdﬁgﬁgc?lg@ B%d t hat
gel atini se canhTHEU: @06vertng dasRsETACERTPhaoempdindh of ta(sestm ihvammion are

met astasi s. Angi ogenesis) required for the growh of solid 20 tunors, has
al so recent | Ysdhalein slisgess cndifione medigpdt bhi TN -corigehahtrhewnatqid HHTKRISI ogy.
Fur t her nor e) i; : . el IS ki in

pl aque rupt uP getggigglggs’ef’? é%g\?\;n tﬁﬁ ' g@%@?ﬂ%%@@%?@s‘l@%‘ﬁ}gﬁ%gﬁ%nﬁ %é\%&lﬁe I at ed
by MWPs are dessherntse cartilypflosedi at ed ost eopeni as, inflammtory di seases of
the central nervous system skin aging, tunor growh) osteoarthritis,
rheumatoid arthritis, septic arthritis, corneal 25 ulceration) abnornal
wound heal i nBACRCROUNDGE THE INVENQION aneurysnal aortic di sease,
degenerative cartilage loss followng traumatic joint injury, demyelinating
di seases of the n&ald MeLAOPrOIinases, @3&38& #F & E@“Pi(\?éPz,y“&ng?érr@Vg%e% sease
of the ki dneéympiéafiiBid!M e ' pRldiddica?! ddsthSiod RIFPEGHMB ive| Bish@NIHR! BhnieaI el

di sease, periodontal disease) age related macul ar degeneration, diabetic
reti nopat hy, M@mbsanss.i Thesat zige containing endopspHaarpy corsist rdpsevergl spbsets of

prSIRC Ut ) R OB TERE s KEEALRA G HAZLED G MUBCRLE) aOP! 2

PCT/ US00/ 018 @dlatimases havei Geehi showard teotheeMMBs aridst irejneely dnvolved rwitke cient

revi ews, see: Recent . Advances.in tri t.al.l opr ot ei nase,.l nhi.bi t or
Research) R gp.(w%é‘%fﬂé‘frf‘?yﬁ WRorsH\ iy EE%W,WR“%]IX%I[? {ES.SIOﬁ.O?Ig@)?P%VCé%d M
Whi tt aker, ReReae!in Mgighanche) andlihatl feldfnase &Q%Fpadé e Kadértient @énibraddrer .
Patents ( 19941 4£ 1): 7-16, (3) Curr. Medicinal 5 Chem (19 2: .
743-762, (4) “BIGR leefs i Wmer mepsiatin AngipgRRssiss respired Ger7thg 1@i0W 5{” BOE  opi n.
Ther. Pabgnt syrorkIBRhisa reckrily bden 2Rdwr-toofave @BeldmhRse cHRbAhent'td81s paffdicR! S
(1998) 8(3): 281-259. TNF-a converting enzyme (TALE) catal yzes the

formati on of FuNRermoke, sharerisreyidgnes tosuggesiiat gelpinaseiisdwiol ysd on plague MR i s a

pro-infl ama . cvt oki f i [ i mat oi d
B thriti o[ ShebalAl Mcgiitierol. Oyt o @i kB Sy B BBl 0
531 ; G ossmiiyPImedihtcd Bs@bpeniads, inflamvicneny' dis¢dsed dh thik9@itral G{e6yous GIstem,
| someki, P.; Punnonen, J. Ann. Med. 1997) 29, 499: Canussi, G. Lupia) E.
O ugs, 1998) SEB(REIE. Gimdrierufh pHeCHBERS. eSO, ArhSYES, Sptc ythrigh; el o
1988, 81,2519 2 erdoR! Blidrmal wolhd halinkX Bond/Riiseaded PedreihufiPa, Adurysmar &rlic
rejection [Piguet, 15 P. F.; Gau, G E.; et. al. J. Exp. Med. 1987) 166,
1280.]) cachdlisease] Begenprative partilage dessi follpwingn Haurmgic. jopit diinmdemyeimating
505.]) anorex i Nfel | NEI R i o Rad Y, : r, L.
. aren S oty FETRRGRY syl brosts bt WCRYRY lofenkr Hheqed o Af©
G rcul ation) kidey, @Hetspre Topttre Berfemli meRbramdacheflimmaidry, bewel alisease,
iCIm[ f;ln,?r; gp;/ p%rglggdnug Zgii'ss)ez’lsca.:L 4a7ggc' ]rf’:lal% Strﬁz{c%fapa%%e%e;a% r(la'.r fdllja Sk rletr}l\clojgamy,

30  proliferative vitreoretinopathy, retinopathy of prematurity, ocular inflammation,

keratoconus, Sjogren’s syndrome, myopia, ocular tumors, ocular angiogenesis/neo-

T
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20 di sease of the central nervous system i nfl ammat ory bowel disease)
insulin resistance [Hotamsligil) G S.; Shargill, N S ; Spieget s, B

M; et.,al. Science, 1993, 259, 87.] and H V infection [Peterson P. K; .
Gekker) G ;wexoo4at23 J. Cin. Invesr. |1992) 89> 574; Pal | ar @T/Usuyd18640,. J. '
Lopez-Soriano) F. J. Argiles) J. M Md. Res. Reviews, 1995, 15(6), 533. ]]
in addition to its well-docunented antitunor properties [Add, L. 25 '

Sci ence) 1985) 230, 630. ]. For exanple, +2esearch with anti-TNF-a

anti bodi es and transgeni c ani mal s has denonstrated that bl ocking the
formation of T\NECtﬂaxizahbbiatna ctolfn&:aplgfagtr @a:iuom oForafdcnti feivizwhk Rewaki(n) REc&it,
Choy, E. H.; Kgg(sl nos) . | senber g, .

i‘%’ Elpgcnpvm' th, AM:
Panayi, G S. aﬂ'cesRH’e l’6I et SO‘G‘EQPC itopgsearchyr Ry gctBﬁﬁke“w@GH
Ther apeuti ¢ Umati@enlA. @pﬁruﬁ\hoﬁﬁllﬁﬁid\@%’ dnd W'Whlﬁﬂ(tﬁ?@%&é{'@ﬂ Etushe8l. 1,

recently been extended to humans as as describ in "TNF-a, in Himan
Di seases", Ca-¥or#ht(1$ar @&t Opit ngsi’gtgms 10884 2§1)6’626 (3) Gorrobledicing

?~, ~~CT 2~ é}g;q 0 3 X ot rs of
TACE woul d have t e%%%t%)e’r)lt ?A% 7‘#23 B %étl Qﬁba%%#y(lg%)dﬁsegggps @tgé
Al t hough a varBxt yOmih. TAGE Ratehish(l199f)s5(a2)e ll@ﬁ@vm% N@NEXPl Opive SEheAOPAtEMLs €S

are peptidic e which suffer from bioavailability and
phar macoki net i &9%!}3%@.}%251 2% addi tion, many of these 5 nolecul es are

non-sel ective, bei neNpet é‘dﬁvehl'ﬂﬁ”eﬁiﬁx% ?&@E)’@tﬂ&i&sqﬁé gdrtn‘aﬁgrghﬁﬁ‘mstf?r&ﬂd) i n

particular, MVW-1. Inhibition of col | agénase een postul ated
t 0 cause j oi ntmgmabnang howld HNEed ptepmamxsprofem\/lmﬂf ahis i profisfl{nSoatoqy, cylSkifie

2349, 20] on ctin ctive | | |Ia on- peps |.de

i nhi bi tor sbof b\ﬁgé[ﬁe ﬁ’ﬁ%e é“ﬁ.“balr més g&‘fretwgcf% @}gll%ﬁ ¥t the
di sease st at esExpi s SBralavRs 1998, 3u8)f 68E d;mdfrmam M.2Btafin] BNy Dbmes:s Of
MVPs) of gener}%jstructure | _have been disclosed [Bur ess) L.E.; R zzi,

J.P.: Rawson) h 107, 484} SAT: Ipgimakl, BgiRymnonengy. Mb@ﬁé 19897129, 499; Camussi,
Neuenschwanderg; !Suyilé\% E[bl-&réﬂ 5C1998; WSJ) %ﬁﬁé%?ﬁ@sho%(wa%%ﬂfjx &t a’ Clm Q:E,CT

S.M; Mrrissette 1Vino ot ese
| nt . Appl . \Aols?ﬁiiz&M?ZS Bitthdee, 1Sl /. Exgr Med., 19920175, eamogreﬂt Ire;lecilxon\ll?lgﬂlét

Castel h E t B
Castel hanqah o e Flerg, b PO i) 8. oS SRl dihEn 57
J. i _PbC_Tt Int. Aﬂﬂ{amtl\ﬂé(.) 98118 RG.3 Blochehn Bg&n:ﬁﬂ IiOSQahndbekmfmﬂhhmat@dnaHQoﬁﬁmNNr

| DI TOr owW. ~Y~ ~
HH *S O RS %oggﬁéﬁ% *‘fz\?trénrﬁ?‘ﬂ%w§u¥fbn‘gc’ﬁy%‘(%%§§?:13§cﬁ§ lesopgestiye heamp

i nhi bitor, thefmlmrel{eﬁcklaetmemcmb@orsul9bs>n¢z(@ﬁd3wdmeﬁﬁrrkc Bichehim®i:- el g has
been extended to three carb 2) wthout si gnificant |loss in

pot ency [ Bar t &ireplaton, @ggkgg(cs), |j47?:], Pagi- fschaemic 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.]), in addition to its well-documented antitumor properties [Old, L.
25  Science, 19858, 230, 630.]. For example, research with anti-TNF-a. antibodies and
transgenic animals has demonstrated that blocking the formation of TNF-« 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 [7 (Oct.), aul97-M2Z.]. This
30  observation has recently been extended to humans as well as described in “TNF-a in

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



2 2 0 CT 2003 , WD 00l 44723 PCT/USO0/ 01864 , Freskos, J. N.; M schke, B.
V.; Mullins, P. B.; Heintz) R M; Getman, D. P.; I\/bDonaId>J . PCT Int.
Appl . WD 98139316. McDonald, J. J.: Barta. T. E.; Becker, % CT peyel |, L.
J.; Rao, S.WRN.00/4Fr28skos, 1. N.; Mschke, B. V. PCT Int. % $0/01864
98/38859.]. 5 Piperidine sulfone hydroxamc acids) Il (n =1 ) have been
reported [Becker, D. P.; Villaml, C L; Boehm) T. L.; Getman, D. P.;
McDonal d) J. J.; DeCrescenzo, G A PCT I4t. Appl. WD 98139315.]. Simlar
pi peridine derivatives in which the nethylene |inking the piperidine ring
to the sul fone has belerbxq:laiu&i &ttht (slnia)l moiecﬁ!): xlnax\baotseeh 'Irparmr\t/@dd[ﬁéeélhﬂé esan,
A M; Gosu & . P}%[ | nt AB’

98/ 37877. 1. ollm?m‘ﬁl@fz“liﬁﬂqg arYaﬂftﬁ 98 ‘Pc%ls?a&ﬁe ‘&P'&ﬁ@hﬁ] i a5 TACFE in
whi ch a hydr oxphitoRURe mﬁ&mperﬁﬂxypéta&&@ ra&@mestzgetp I\ﬁl&w%mgm& m&'ﬂalcmave
been disclosed [Freskos) J. N.; "Boehm T. L.; sch Heintz, R
M : MDonal d) suffeg frorrcteo?rvegdalnz@nd @barmmlq*mmmdvblesm & agatprror, many/quesev\a

Be 32 e B b e B Sk b e . © T

utilize a thiadn pstitia, MMBlchenhlatxm pf Nme-lb(eeMngesm;erlt) dtls [bEerephsnsated wd\. ;
Abbas, Z.S.; DeCrescenzo). G A schke) B.

V . : MDonal Fause jomt 1nnqhmc'&bma5s 9&@%)’6‘3@@&% [‘Sncr ‘821% %349 %
2 2 CCT 2003 Wycn@Odefetrives obfHY/ Biia{1 418 &dn- e':puldé‘ hﬁlﬁbﬁ&é of AfACH WelRl t}iﬁd He wi t h

general structure V have been discl osed huker S.B.; Hajduk, P.J.;
Meadows, R. P.:higblyjdesiraglefpr e itigptment afghesd lsezmstalgssgi%m abpyg duk, P. J.

Sheppar d, fg - Nett e§1hﬁ)'nm1¥@oﬁm1 9:1811@ WO%M I(\:/I-E’s of%%g&ﬁf struptube 1 hdRd QANS

RP.: Stei nrran era, r ofte everin,
Walter, K ; SndlSCtipseEH [BuGaeshi InE,; Kizzi, S.hyRawsda, DHbIEm'aBateiit mpplmsnm

D.W; Davi dse . F A em c., 1997)
119) 58185827%8“8;’(?{5 gwﬁudi‘s‘%‘“ﬁ&f’?{u?wp 9'“”°w§#¥ot@]%§%?%9§&eﬁ“8§he| m
D. G ; Meadows,CR;Rdndbtlas. M. )Mansséd@l Mmrt Salvifro,; J. HQS$d@tes§ A\C.JulA, J(Wem
Soc. 1997, 1l 9 %_8 85832. Fesi % Summer s Davi dsen} S.
Sheppard, G FCTsint iapl. 134117, C§F94§Fa)“€i kaa Ff:o"}y drisnRbe AJAHO| ns,

J. H PCT qsnt. Cﬂwhmom97ﬁ13&18§,ﬂ Hendids NI Srm2 Y Bl aba%ta;&

Li ebi gs Ann. Chem 195, ( 1973) discloses sone aryl substituted t |o and

aryl substit ut1§93§ﬁl Yenkptesanc At Mhydraska@i B Ravig. Hevli: Hat, iB/e@ gl @én’eﬂ’&JT 15
f la | . I; - Lon.
o RO RIET € SIORA 5 ULy Wl R

Subsequent | y, ungl ci
130830 shown below.
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Within the sulfone-hydroxamic acid class of MMP inhibitor, the linker between the
sulfone and hydroxamic acid moietics has been extended to three carbons (I, n = 2)

without significant loss in potency [Barta, T. E.. Becker, D. P.: Villamil, C. [;



N~ !'vtannich Reaction » OS/ \CONHOH R ( ) (On H\N~ \N 2U Sone sul fone
carboxylic acids are disclosed in U S. patent 4,933, 367. U‘gg?\S@Tcwounds
were shown to exhibit hypoglycemc activity. 2 2 CCT 2 0 4723
PCT/ USO0/ Ow@6el4s7fs DETAI LED DESCRI PTI ON OF THE | NVENTI ON TireTOE®@RCs5Y

i nvention relates to novel) | ow nol ecul ar wei ght, non-peptide inhibitors of,
matri x nmetal |l oproteinases (MWs) and TNF-a converting enzynme (TACE) for the
treatment of arthritis, tunor metastasis;4-tissue ulceration, abnormal 5
wound heal i ng) periodontal disease, bone di sease, diabetes (insulin

resi stance) aRskds\V].i Nf;ebfischke, Bn Vacdmllgianee Ew't tH'enﬁthj R. ineGEtirﬁm, bhere is

provided a gr of .c s, of ene | : Rs Rtz \ X A
(On 10 R~ 84%& "O\rfrvﬁgéj(g’gnlm'RA 958’69916 MﬂDonﬁ’@t e‘r éar%ﬂ”)i at B of
1-8 carbon at BEEEr, 3 KenBbddf 12-16 R&Y, QOFN aFRIRJs, @' Nynwlscﬁf(e%GvCPC@%tatOWS
cycl oal kyl of 3-6 carbon atons, or - 15 Cg-cycl oheteroal’kyl ;" R and R,

are each, indapehd¥ROBB88SHr ogen, al kyI of 1-6 carbon atons) -CN, or - CCH;
), ) At DB SURR Ko, HELEL MBSy B0,
cycl oal kyl of D3P§ V111am1l C. L; Boehm, T. L.; Getman, D. P.;: McDonald, J. J.; DeCrescenzo,

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.

10 Appl. WO 98/37877.].
h 4
=
S

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.;
15 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.].

HOH S

3
HO Ry ~°

20 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.;
Getman, D.P.; Heintz, R.M.; Mischke, B.V.: McDonald, J.J. PCT Int. Appl.

WO 98/03164].
O2

~ L
R R
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carbon atons, -C(O-R~, -SO -R~) -C(O-NHR,, -C(O NRSR6) -C(O R-NRSR6,
-C(O-0ORS, -C(NH)-NH.~. R5 and R6 are each, independently, I'%/ r?ge.l al kyl
of 1-6 carbon atoms, cycloal kyl of 25 3-6 carbon atons, aryl g %

het eroaryl , wbabgirear al kyl or -C4-Cg cycl ohet eroal kyl ; 2 PCTUCIAHI V\D
00/ 44723  PCT/ US00101864 7. R, R, R, and R are each, independently,
hydrogen, aryl or heteroaryl, cycloalkyl naioii of 3-6 carbon atons,

-Cg. - Cg- cycl ohet eroal kyl , al kyI of t-18 cé&rbon atons. al kenyl of 2- | 8
carbon atons, al kynyl of 2-18 carbon atons; with the proviso that one of
the pairs R8 and Rypiftoranst Bl&nél@sxﬁzl@nﬂn@n&hﬂ- sttuo@ed herhawt thech dikedoseadr bon

atomor atons to which they are attached. forma c cl oal kyl {’) e,%of 3-6
carbon atons, [Shukgr, Scﬁqdif-l@gkclpdheMéP%SkWPfF‘hﬁ‘ R 2*@"?&/&?% 4 83 or

heteroaryl, cyfslﬁgqm( %%pgéfdbe;“ I@ééfagﬂ%lm . C@n@ﬁem et eonalek B Of

al kyl of 1.6 c4a On at ONs =; i's O 9
SO SO=, NR,) Mbadohs,; R\PJ Stea‘mydn dbfheﬂenaar)}'rl Gth hrvlarc@ngrBﬁ s§e‘tqﬁlét JA and

X are not bonded to ad or

phar maceut i tal gl eécgep a&?gl?lﬂgf%oé.lm?]ﬁ sohg{%?nel%érzl; €4 l\ggrp%ncts of the
invention, Y iSaRenyd.K. pw:hﬂmls, 1B Bas,, S 80 S uran@hem.i Sucda9wl, yill9, s8i&zol yl
or thi adi azol yl, with the Er oviso that A and X are not bondﬁg,{' gﬁ:a acent
atons of Y. |nS&fi Pleinseaakr EgreHaidukdPdidyFoHen Fso N Ry,

phenyl, thieny} par Y0140 T ﬁcq:@ma@w NAN erkhabdr. nved, enrpedszs-
enbodi nment s ofktPHeEdlfaﬁl\r/gt :Hc())}\ Rg an Rgq, together with the car bon atom to

whi ch they ar es58sut Eastkeas 1\/‘6: Summers, CeBg \Ravishaen, & & aPheppardi GgSadteimmans INR

aoe oSt Pyl efn 0 IRL S X TbAkacRR 0! BURRASE e BT HADBI W'y 18@fIPOUNdS

1- (4- Br ono- benzyl) 4- (4- but 2-ynyxoy- benzcncs p| per di ne-4car boxylic
aci ydr oxyam de; 4- But - 2- ynyl oxy- be

id hyd i de; 4-( I b R "gg‘
- (4- et hoxy- henzyl )-pi perdi nc-4carbgyyl i Ci d hydroxyam de;

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

Subsequently, they were tested for their fungicidal activity.

N
~~
I N Mannich Reaction l N
N J<F °
Fl/ ] CONHOH R 3
(!!)n {O)n HN\
N _/D
N
/
1
20 Some sulfone carboxylic acids are disclosed in U.S. patent 4,933,367. Those

compounds were shown to exhibit hypoglycemic activity.



2 2 OCT 2003 WD 001 44723 PCT/ US00/ 01864 _g_
4- (4-But - 2-ynyl oxy- benzenesul fonyl ) - 1- (4- chl or o- benzyl ) - pi R ﬁ]f}'PeZw%
car boxylic acid hydroxyam de;
1- Benzyl - 4- 4y fu723- YNyl oxy- benzenesul f onyl ) - pi per di ne- 4- caclrasyd/oisedaci d
hydr oxam de; g
1- (4- Br onp- benzyl ) - 4- (4- pent - 2- ynyl oxy- benzenesul f onyl ) - pi per di ne- 4car boxyl
i c aci d hydroxyam de; -6-
| - (4- Brono- benzyl ) - 4- (4- oct - 2- ynyl oxy- benzenesul f onyl ) - pi per di ne- 4car boxyl i
¢ aci d hydroxyam de; DETAILED DESCRIPTION OF THE INVENTION
4- (4-But - 2-ynyl oxy- benzenesul f ony -(4-tTuoro-benzyl)-pi perdi ne-41 U
carboxyl i c acid hydFhexprasingenvention - rB\ates 20 ynay¢lolon ericcaiie sygighinpen-pentide

- (4- cyano- benz) i peri dine-4carboxylic a ydr e,
4- ( 4- But - 2- yny%bgpylgﬁeﬂ‘; %gﬁlmsﬁg?gro%inases ﬁ\lﬂgng gnao Xﬁﬁ!g ¢onverting enzyme

- (4- et hyl - benfly QEPfoP ed ﬁbdftﬁreﬂ@@f Deneisi Ginve intbiddyadis O at8 dreralibn, abnormal
4- ( 4- But - 2- oxy-benzenesul fonyl ) - 1-(
di chl or o- be%zyWP“ftﬁ prating; ?@@@8\%63@9@?@%& discpseel dipbgiss @asulin resistance) and

- (4- Br ono- benzyjy 5 ec(u]%npr op- 2 ynyI oxy-benzenesul f onyl ) - pi per di ne-4car boxyl i
c acid hydroxyam dne
o- benzyl)-4-[4-(4- plperdln 4 yI but - 2- ynyloxy) benzenesul f onyl ] 2U
p| per di ne- 4-car boxy ic a . .

o B omo- benzy ) I spsstascs i G RTEIGh tetsis Boyid 8 3P SL ROBRREF Pyl - p
i perdi ne-4-car Wl fsmarl ld hydr oxyam de
4- (4- But - 2-ynyl oxy- phenyl sul fanyl) 4- hydr oxycar banoyl opl peri di ne- 1car boxyl i
c acid tort-butyl ester; 25
4- (4-But - 2-ynyl oxy- phenyl sulfanyl

'Bérldl %rbo ylic aC|d
hydr oxyam de
1- (4- Br ono- benzyl) 4- (4- but - 2-.40yI oxyx’ﬁe\'l\ ul f ) - prygeri d| ne- 4car boxyl i
c acid hydroxyam de:

4- (4- But - 2yynyl oxy- pheny¥sul f anyl net hyl ) - tetrahyﬁﬁo Ry r 4- car boxylic 30
aci d hydroxyam de: 2 2 OCT 2003 WD 00144723 PCT/ US00/ 01864 -9

4- (4-But - 2-ynyl oxy benzenesul | : onyl net hyl ) - et r ahydr o- pyr an- 4- car boxyl i c
aci d hydroxya

4- (4-But - 2-ynyl oxy nbenzenesul finyl methyl)-tetrahydro-pyran-4-carboxylic
aci d hydr oxyanRds:hydrogei, MthélmOynyladkwpbhémyﬂb]m stofnsmatkenyl of 2-6 carbon

}- N-hydr oxyt et rahydr o- 2 ar hoxam de; - enryl -4-
[ 3- (2- but ynyl oxy) ph%ﬂ’;’?f‘]@‘g‘?”‘rygﬁﬁ%} af??"H)? (rclpa Bﬁyggg%l%%’{’%?ﬁgg‘%a%'géf 4- {
[4-(2-butypyl oxy) ph J&yélbhg{wom -N-hyd roxy-1-isopropyl - 4-pi peridi ne
10 car boxam de; F - but ynyl oxy) phenyl Jsul f onyl
}- N-hydr oxy- 1- (3 pyC| di nyI nmet hyl ) -4 pi peri di ne carboxam de;
R, and R, are each, independently, hydrogen, alkyl of 1-6 carbon atoms, -CN, or
-CCH;

R, is hydrogen, aryl, aralkyl, heteroaryl, heteroaralkyl, alkyl of 1-6 carbon atoms,

20 alkenyl of 2-6 carbon atoms, alkynyl of 1-6 carbon atoms, cycloalkyl of 3-6
carbon atoms, -C(O)-R,, -SO,-R,, -C(O)-NHR , -C(O)NR(R,, -C(O)R NR,R,,
-C(0)-OR,, -C(NH)-NH.,.

R, and R, are each, independently, hydrogen, alkyl of 1-6 carbon atoms, cycloalkyl of
25 3-6 carbon atoms, aryl, aralkyl, heteroaryl, heteroaratky! or -C4-Cg-
cycloheteroalkyl;



3-{ [4-(2-Butynyl oxy)phenyl ] sul fonyl

}-1-et hyl - N-hydr oxy- 3- pi peri di necarboxam de; 1 S 3-{ 22

[ 4- (2- but ynyl oxy) phenyl ] sul f onyl 0CT 2003

}-1- (4- chl ovobeazyd ) - N- hydr oxy- 3pi peri di necar boxam de; 4- {PCT/US00/01864

[ 4- (2-But ynyl oxy) phenyl Jsul fonyl }-1-[ 4-(2-pi peridin-1-yl-ethoxy)-benzyl]pip
eri di ne-4-carboxylic acid hydroxyam de;

4-{[ 4- (2- But ynyl oxy) phenyl ] sul fonyl } - 1- (37pent anyl ) - pi peri di ne- 4- car boxylic
acid 20 hydroxyam de;

1-{4- Met hoxy- ReRZYR ) -afld R4-ap& ©Rh ZmMéEpenaxathy) @pa8aas lyf erieteroypeydishng- 4
carboxylic aci§ Hydfoxyam de;

1- (4- Chl or o- benzyl df 36 cdrbpn an3d; Yy Cgrxyclbezmaksgilhikeimf| 1)} 1§cqpbon aome- 4- car bo
xylic acid hydroxyam de; 25 tert-butyl-4-( {

(4- ( 2- but ynyi oxy) pﬁlgwp Prs%nlggpﬁbpn }noms alkynyl of 2-18 carbon atoms; with the proviso

nmet hyl ) - 4-[ (hydr ox f

[ 4- (But - 2- ynyl oxy) %ﬁgand;ﬁ%f %?ERS]A yI )ﬁﬁ%‘ééﬂ?ﬁ@&ﬁgée{# ?getogeﬂgeerlﬁvﬁtgxam de;
tert-Butyls4-( { [7418@Qrbbmabpnyd)rcmqmpttewgﬂcpsludyfarengllached form a cyc]oalkyl ring of

U o LD OOl Pl e o e 2 2 o

4- ([ (4-(2- But rpylioK s%kya Xr%l %yh&blw;h Mah}lyll‘dfhy@émdﬁ ﬁoﬂh psamt@g @f‘clo-
car boxam de; tert- y 4 yny oxy phenyl ] sul f onyl

met hyl ) - 4- [(hydroxmaabmanafhbﬂyﬂh @caﬁomdmn&= -carboxyl ate; tert- butyl-4-(
{ [4-(2-butynyl oxy) phenyl]sul fonyl }

nmet hyl ) - 4- é hydroxgam’ no car bonyl ] - 1- pi peri di necar boxyl at e;

1- Acet yI - 49 [[r°~4ls + O%y) Bitdhy | | sul f onyl ] met hyl ] = N- hydr oxy- 4pi peri di ne
car boxam de; 1-(2- Butynyl) 4 ( { [4-(2-butynyl oxy)phenyl] sul fonyl }

met hyl ) - N- hydixoxyy 4, ?Q ar boxam de hydrochl oride; N i
-(tert-Butyl)-4-1{ { [4-(2* tyny oxy) phenyl] sul fonyl }

met hyl ) - N- 4- hydr oxy1, 4-[ 4- (2- but ynyl oxy) phenyl ] sul fonyl }

met hyI) N- 4- hycﬁsawymlbﬂerm}rylsmmaheypro}'iso that A and X are not bonded to adjacent

met hyl ) - N- hydrox%t g f;}}drl di nedi car boxam de; Methyl 4-( {

[4-(2- butynyl oxy) p 8 uf'tonyl } nmethyl)-4-[ (hydroxyam no) 15 carbonyl) -
1- pi peri di necar boxyl ate Benzyl 4-( { [4-(2-butynyl oxy)phenyl] sulfonyl }
net hyl ) - 4- [ ( hyid§ @2y&d praim&niany labceplabd f@hétbstecar boxyl ate; 1-B enzyl - 4-
{ [4-(2-butynyl oxy)phenyl] sul fonyl } '

met hyl ) - N- hydr oxy- 4but ynyl oxy) phenyl ] sul fonyl } _ )

net hyl ) - N- hydr oxy- ¥ pane preferrasc aspBeis 0fi We; inggntion, Y is phenyl, pyridyl, thienyl,

- ({4 (2280 i n BRERY b 18Rl BN Sl Pars Rt bty 11
, 3-di oxan- 5-yl ) car bony 4- pil peri di necar boxam de;

[4 ( 2- But yny| 6%ydegheadjiscesidtdrongf Y} net hyl ) - N-hydroxy 1 [ 3- hydr oxy- 2

(hydroxynet hyl ) - 2- fFF&HW)LRérO[Prg&?%h ]e}n‘koﬁin?&{ti gf H‘Eqr%eg&))(naqi ig%;henyl, thienyl or

furanyl.

(

25 In accordance with certain preferred embodiments of the invention R, and R,,
together with the carbon atom to which they are attached form a C,-C, cyclohetero-
alkyl ring and K is NR,.

The most preferred matrix metalloproteinase and TACE inhibiting compounds
30  of this invention are:

1-(4-Bromo-benzyl)-4-(4-but-2-ynyxoy-benzencsulfonyl)-piperdine-4-

carboxylic acid hydroxyamide;

4-(4-But-2-ynyloxy-benzenesulfonyl)- | -(4-methoxy-benzyl)-piperdinc-4-

carboxylic acid hydroxyamide;



1-[ Ami no(im no)nethyl]-4-( { [4-(2-butynyl oxy)phenyl]sulfonyl } nethyl)-N

25 hydroxy-4-1]-4-( { [4-(2-butynyl oxy)phenyl] sul fonyl }

met hyl ) ; | ~1- hydr oxy- 4oxy) phenyl ) sul fonyl } 22 0CT 2003

met hyl ) - N- hywdy aodas2s- pi peri di necar boxam de; 4-( { PCT/US00/01864 -

[ 4- (2-But ynyl oxy) phenyl ] sul fonyl }

nmet hyl ) - N- hydr oxy- 1- (4- hydr oxy- 2but yny() - henyl]sul fonyl }

met hyl ) - N- hydr oxy- 1- (4- hydr oxy- 2- but ynyl ) -8 pi peri di necar boxam de; WO

00l 44723 2 2 OCT 2003 PCT/ US00/ 01864 4-( {

[ 4- (But - 2- ynyl oxy) phenph}- S%?@Wher}zeﬂﬁhmﬂ)}l)’ i(&%ﬂﬁ*o-%n?%?h@éﬁf@” di ne4-
0

carboxam de triflouroacetic acid salt; 2-chloro-5-(chlor
t hi ophene4- ({[ 4- (BUFM@’SVHW%QWCBHWIPG,SUI f onyl } net hyl ) 1-[ (5- chl or ot hi en- 2

-yl )methyl - N- hydrogyi ReY iflo cetl c.acid salt;
a2('{ [4(But-2-ynyl Oxy§’phe‘}’l glin]nfgxﬁ?l%gf Qeﬁfé?ﬂgsng%nw) piper me carboxyla acid
met hyl ) - N- hydr oxy- 1hydogxamdden- 4y| et hyl ) pi peri di ne- 4- car boxam de

triflouroacetic aci |t | oxy) pheny sul fonyl }
net hyl ) - N- Cﬁ;dr oxy- 1ij ‘EgF‘?'ﬁ‘? Re%‘y% ‘érﬂ?ah%w%isé:"%ﬁeﬁ@uﬁw piBstdine
triflouroacetic aciehrtsablic acl@hﬂdr 4-( |

[ 4- (but - 2-ynyl oxy) phen | ]sul fon o(} rret h I { N- hydr oxy pi peridi ne-4-
car boxami de; 4-( { |# BIE‘EQ'EQ“}V\‘;I“ ﬁ;@cﬁﬁe}ﬁ)}’ oKy -danzegesyfonyl)-piperdine-4-

met hyl ) - N- hydr oxy- 1ca§t$di g@a‘gﬁy%m& 4. Piperidine-4-carboxam de; 4-( {
[ 4- (But - 2-ynyl oxy) phen met hyl ) - N- 1- et hyl - N- 4- hydr oxy 15

pi peri di ne-1, 4-di ca¥ bb%ahi-deylowiéen{zer[esm@&yﬂ)—BWﬂydro»byn)@ln)emyérlimsw-f onyl }

[njft ?élu% ;l—@ng%/dgg?g/p enylll‘i)pcé(mﬁfdo er| e:‘rgtehyl/IAf di car boxam de; 4-( {
)-N-1-, N-1-di et hyl 4\4644551@ wmwwnh@he@ﬂf&wﬁ ld(4‘3éyah&>6@x{ﬂy? Sipetiire-4. {
[ 4- (But 2-ynyl oxy)ph nx ,]é%sulfonyl - met hyl) - N- hydr oxy- 1- ('nor phol i n-4
yl car bonyl ) pi peri di FE° 3pbYLRPABIdY- ( T [ 4- (But - 2- ynyl oxy) phenyl ]

ot hyl )N 4- hydr oy K1 ns R ResufonyD - qmettylbepayl-piperidned o
Cctyl -4-({ [4-(but %Wﬁiﬁl“’(ﬁ@ﬁ@ﬁﬁl&wl@;l fonyl } nethyl)-4-[(hydroxyam no) 25
caeanyL ), e e ke VPN i greriane+
car bonyl ] pi peri di necallbosﬂum:(yh)alt@gamdde( { [4-(But-2-ynyloxy)phenyl] sulfonyl
L4 Ceut -2 %CYS&S?% SRR R PRty ORL REv U oD S ny -1
H m dazol - 4-yl ) sul foarbpkyliy &1 hydidxgathidear boxam de;

1-(4-Bromo-benzyl)-4- [4-(4-piperdin-4-yl-but-2-ynyloxy)-benzenesulfonyl)-

20 piperdine-4-carboxylic acid hydroxyamide;
1-(4-Bromo-benzyl)-4-[4-(4-morpholin-4-yl-but-2-ynyloxy)-benzene-
sulfonyl}-piperdine-4-carboxylic acid hydroxyamide;
4-(4-But-2-ynyloxy-phenylsulfanyl)-4—hydroxycarbamoyl-piperidine— 1-
carboxylic acid tert-butyl ester;

25 4-(4-But-2-ynyloxy-phenylsulfanyl)-piperidinc-4-carboxylic acid
hydroxyamide
l—(4—Brom0-benzyl)-4-(4-but-2-ynyloxy-phenylsulfanyl)-piperidine-4-
carboxylic acid hydroxyamide;
4-(4—Bul—2-ynyloxy-phenylsulfanylmethyl)-tetrahydro-pyran-4-carboxylic

30 acid hydroxyamide;



W O 00/44723 -12 2 2 OCT 2U03 PCT/USO0/A 864 1-[2-(Benzyl am no)acetyl]-4-(

{ [4-(but-2-ynyl oxy)phenyl]-sul fonyl }

met hyl ) - Nnydr oxypi peri di ne- 4- car boxam de; 4-( { 22 0CT 2003

[ 4- (But - 2- ywyl aaxag)2phenyl | sul fonyl } PCT/US00/01864

met hyl ) - N- hydr oxy- 1- ( 2- nor phol i n- 4yl acetyl ) pi peri di ne-4-carboxam de; 5

4-({[ 4- (But - 2-ynyl oxy) phenyl ] sul f onyl } met hyl ) - N- hydr oxy- 1- [ 2- ( 4- et hyl

pi perazi n-1-yl)acetyl] pi peri di ne-4-car boxam de;

1- Acetyl - 4- (4- but - 2- ynyl oxybenzenesul f onyl ) pi peri di ne-4-carboxylic acid

hydr oxam de; 4-(4-But-2-ynyloxy-benzenesulfonylmethyl)-tetrahydro-pyran-4-carboxylic

1- Benzoyl - 4- (4- but - 2-ynyl oxybenzenesul f onyl ) pi peri di ne-4-carboxylic acid 10

hydr oxam de; t- (4- Nt W%‘%jﬁi ) - 4- (4- but - 2- ynyl oxy

benzenesul fonyl ) pi pei BiteyhdedyoeRYdresul B If Hd€pyran-4- i

4- (4-But-2-ynyl oxybe_(nzenesﬁll{ly?pr?yl ) - N hygl?ycglg;{niy{{j(t%ﬁ%ﬁ cyir%\nef' fﬁrgg)r( llcgznyl ) - 4pi

peri di necar boxani decidjydroxyamide:

Ly Bt 2 Y A GBS ARAGRHb Ao AR AR SR RPN 1

4- (4- But - 2- ynyl oxylrerbpeantidell f onyl ) - N- hydr oxy-1-[ (trifl uoromet hyl)sul fonyl]4

- pi peridinecar boxgn‘i de; 7 _ L

4: ( 4- But - 2- yny| oxybePendds{ P HaiyvnviRmnpheryisylfanyl 3Ndydroxyriypiperdiseny | ) - 4 20

pi peri di necar boxam @foxamide:

4- (4-but - 2-ynyl oxybenzenesul f onyl ) - N- hydr oxy- 1- ( 2-t hi enyl car bonyl ) -

4pi peri di necar boxarfi-t{é+(2-butynyloxy)phenyljsuifonyl }-N-hydroxy-1-isopropyl-4-piperidine

4- (4- but - %oynyl oxybg&zene}ggl fonyl ) - N hydr oxy- 1-[ (4- met hoxyphenyl ) sul fonyl ] -
I 5

4- pi peridinecar boxafni

z51- (4- but - 2- ynyl oxypuenzgmémyhﬁefwﬂﬁenyﬂsmf&gywm:@d{&%12(,35py§iain9ﬁe|ﬂ39i):zﬂ-, 3-di oxan

-yl ) carbonyl ] -4-pi per.i di necarboxam de; Tert-butyl-4-{

[ 4- (2- but ynyl oxy) pI@Wﬁ'}‘%&%‘PWde; o

L onyar e KR ShASHL RN i ol oo

hydr ochl ori de; V\@adoxattd@3 5 10 -13 2 2 OCT 2(1 03 PCT/ US00/ 01864 Met hyl

i ety benyont & T BPERTBPraRR il LA e s] 1P pert
piperidinecarboxamide;
4-{[4-(2-Butynyloxy)phenyl}sulfonyl }-1-[4-(2-piperidin-1-yl-ethoxy)-benzyl]-
piperidine-4-carboxylic acid hydroxyamide;
4-{[4-(2-Butynyloxy)phenyl]sulfonyl }-1-(3-pentanyl)-piperidine-4-carboxylic acid

20 hydroxyamide;
1-(4-Methoxy-benzyl)-4-(4-prop-2-ynyloxy-benzenesuifonyl)-piperidine-4-
carboxylic acid hydroxyamide;
1-(4-Chloro-benzyl)-4-(4-prop-2-ynyloxy-benzenesuifonyl)-piperidine-4-carboxylic
acid hydroxyamide;
25 tert-butyl-4-({[4-(2-butynyloxy)phenyl}sulfanyl} methyl)-4-[(hydroxyamino)-

carbonyl]-1-piperidinecarboxylate;
4-({[4-(But-2-ynyloxy)phenyi]thio} methyl)-N-hydroxypiperidine-4-
carboxamide;
tert-Butyl-4-({[4-(2-butynyloxy)phenyl]sulfinyl }methyl)-4-[ (hydroxyamino)-

30 carbonyl]-1-piperidinecarboxylate;



4-( { 4-{ [4-(2-Dbutynyl oxy)phenyl ] sul f onyl

}-4-[ (hydroxyam no) car bonyl ] - 1pi peri di nyl } net hyl ) benzoi c ac2§ 0CT 20
hydrochl ori de; | -[4-(Am nocarbonyl)benzyl]-4-{ 3
[ 4- ( 2- but yRyd e¥yssnenyl ] sul fonyl } - Nhydr oxy- 4- pi peri di necaPBbX&eroges4
hydrochl oride; Tert-butyl 4-{ [4-(but-2-ynyloxy)phenyl]sulfinyl

}-4-[ (hydroxyam no) car bonyl ] pi peri di ne-1- car boxal at e;

4- (4= (But - 2-ynyl oxy-benzenesul finyl ) - pi pdbt di ne- 4- car boxylic acid
hydr oxam de hydrochl ori de; and

1-

(4- Br ono- benzyl )4ﬁh4g _@ggyngbx@yh@,wmz]afe&@umimyb)xypti-gsiﬁm'ddiene- 4car boxyl
i c acid hydroxam de rochl ori and pharnmaceutical salts thereof. 15
Het eroaryl, as use@hrhmmﬁtjﬁhout is a 5-10 nenbered nono- or bicyclic

aronmati c rin havi [0 -and O.
rereronryl 19 pr ot BRAMGEC-QE 2RO Breafl SRR RART M oYTbyma)d T
Rt K~~~] K. carbonyl‘]lpﬂgex?ﬁlﬁé)(lj-car‘ﬁ&}@ﬁh44723 Z2 ocr 20~ PCT/ Ugm 8;’54 ~ |
-14 5 10 15 wherein K is defined as - S ragen) aryl,
aral kyl , hét er oar ylert-tyyled-da#-43-Rytyy l%ffymﬁlenblﬂs” '@’l}:‘ﬁ?tgl‘)lﬁ‘*a{ }Hﬂ?& E@nyl 01}/
2-6 carbon atons [+ 0 edtons, ¢ cl oal kyl of 3-6 carbon
atoms, -C(O)-R )) @é&@q'l'ﬁé‘f&&'ﬁeﬁ%ﬁm 0 NRSRE. Ctﬁ'x O R, NRSR~) - C(O) - ORI ,
e

-C(NH)-NH~ . Pref erl{A&dtybét[ﬁndafbytynylpMthtmﬂSld@@ylﬂiy 1-N-hydseamt- t hi ophene,

pyridine, pyrimdine azine, pyrazine, triazole) pyrazole, inidazole,
i sot hi azol e, thi azB'Ipéﬂ‘P 6&’85%5?@ oxazol e, indole, isoindole, benzofuran,

benzot hi ophene, qum@JEu@ﬁ,yl)uﬁgwpahthﬂeng Ifofng ) mértyIndzipidtoxe -

benzotri azol e, indazol e,” benzi m dazo benzot hi azol e) benzi soxazol e, and
benzoxazoll®. Het er pgeydinepathopamide hydrachierdeent i nventi on may be nono or

R o N U IS PRl by o ARy D Rl N > €
1,4-[4-(2-butynyloxy)phenyljsuifonyl ) methyl)-N-4-hydroxy-1,4-1]sulfonyl }-
methyl)-N-4-hydroxy-1,4-piperidinedicarboxamide;

Methyl 4-({[4-(2-butynyloxy)phenyl]Jsulfonyl }methyl)-4-[(hydroxyamino)-

15 carbonyl]- 1-piperidinecarboxylate,

Benzyl 4-({[4-(2-butynyloxy)phenyl]sulfonyl} methyl)-4-[(hydroxyamino)-
carbonyl]- 1-piperidinecarboxylate;
1-Benzyl-4-({[4-(2-butynyloxy)phenyl] sulfonyl} methyl)-N-hydroxy-4-
butynyloxy)phenyl]suifonyl }methyl)-N-hydroxy-4-piperidinecarboxamide;

20 4-({[4-(2-Butynyloxy)phenyl]sulfonyl} methyl)-N-hydroxy-1-{(2,2,5-trimethyl-
1,3-dioxan-5-yl)carbonyl]-4-piperidinecarboxamide;
4-({[4-(2-Butynyloxy)phenyl]sulfonyl } methyl)-N-hydroxy-1-[3-hydroxy-2-
(hydroxymethyl)-2-methylpropanoyl]-4-piperidinecarboxamide;
1-{Amino(imino)methyl}-4-({[4-(2-butynyloxy)phenyl]sulfonyl} methyl)-N-

25 hydroxy-4-1]-4-({[4-(2-butynyloxy)phenyl]sulfonyl} methyl)-N-hydroxy-4-
oxy)phenyl]sulfonyl } methyl)-N-hydroxy-4-piperidinecarboxamide;
4-({[4-(2-Butynyloxy)phenyl]sulfonyl } methyl)-N-hydroxy- 1-(4-hydroxy-2-
butynyl)- henyljsulfonyl} methyl)-N-hydroxy-1-(4-hydroxy-2-butynyl)-4-

piperidinecarboxamide;



, or ~NR~-~K'" NNR7 . wherein Kis O S or NR7 and R7 is as defined
before. Preferred heterocycl oal kyl rings include piperidine, piperazine,
mor phol iine) 2U tetrahydropyran, tetrahydrofuran or pyrroli2i2reCT 2003

Het er ocycl o@lodglaags oups of the present invention may opti omalriugodagseaono- or
di substi tuted. 2 2 OCT 2003 WD 00l 44723 PCT/ US00/ 01864 - -15 Aryl, as
used herein refers to phenyl or naphthyl aromatic rings which my,
optienally be nono- or di- substituted. Atkyl, alkenyl, alkynyl, and

pertl uoroal kyl include both straight chain as well S as branched noi eti es.
Al kyl, alkenyl, al kyqyd- (B@mdy@y&dymleigmsm%@%&twlJ@ﬁymwé&%wl&hegl ;
(carbons bonded to hydrogen, or other carbons in the chain or ring) or

be mono- or pol y- suybstibpxamide trifloproageticasidisgéd herein refers to a

orof er abl v rom 1- 2 ABsEHEERAR) sidGl QA it floa
Het er oar al kyl as USﬁdhshl)er-ﬂSR:}ﬂcﬁBt@i’eﬁ -3-@)rietByl PBL i droRpbipdridink-40dasddRamiak KY |
het eroaryl wherein alkyl is |Iower alkyl and preferably from 1-3 carbon

at ons) and et er oartg}ﬂoqrgacﬁﬂc #id#ltousl y defined. 15 Hal ogen means bromi ne,

et oroaryl, hot or o AT kg SRS P BRI PR By TS nY) L,

but are not I|mtedlrhﬂhﬁ)phpmgdmg-@akbdxamfde1Hﬁomaxcfeocnaadiﬁums al kenyl of 2-6

car bon atoms al kyny on a cl.o 20 of 3-6 carbon
atoms) -ORs, =0 yd\{{[f @Jawﬁfwﬁ%mh@ Iﬁx’é‘%ﬁ"%ﬁ (&WS‘H‘E

- O per fl uoroal kyI ca Fhe%éﬁ?ﬁoxam@@dﬁﬁ&@maceﬁ@ @13 Eﬁlt - GPQ( ORS) CR6,

- PQ( ORs) RSR6) -OC(O NR, R6, -C(O N -COORS, -SO H,

- NRSR6, r\EO( CHZ) z~ lﬂmoylm%{@mwt-’ momm@lyl]s@@mmyl) Ndaydredyt R, ) SO-R6)
- NRSCONRSR6) 25 - ;3&%;@;}?@ NRS aNRSC( =NR6) N( SO2R, ) R6,
- NRSC( =NR6) N( C=0Rs trazol - - SO~-NHCN, - SO2NHCONRSR6, phenyl ,

heteroaryl or -C, - @g({wcﬂmmmrm)pwm swifsRi i imethyYRSROdraRry. 1 f(iema
pyrrolidine, piperi phal i ne) thi onor pholi ne) oxazoli di ne,

t hi azol i di ne) pyr a2 gaﬂrbaflﬂbylpﬁ‘il%%ﬂfﬁexawe ;azetidine ring; 30 WD 00/ 44723
h;gr (Z)anoc; ﬁSPsqu{( ?S%%(%%)ﬁge@§§%5ﬁ& ﬁ{ygnﬁqcﬁhyéypgggﬁg%gﬂy yar yl,
aral kyl , hBt er oar ylpiperidinerl dladigdrkgptamide; - C4- Cg cycl ohet cr oal kyl :
4-({[4-(But-2-ynyloxy)phenyl]sulfonyl } methyl)-N-4-hydroxy-N-1- phenyl-
piperidine-1,4-dicarboxamide;
4-({[4-(But-2-ynyloxy)phenyl]sulfonyl } methyl)-N-1- N-1-diethyl-N-4-
hydroxypiperidine-1,4-dicarboxamide;

20 4-({[4-(But-2-ynyloxy)phenyl]sulfonyl } methyl)-N-hydroxy- 1-(morpholin-4-
ylcarbonyl)piperidine-4-carboxamide;
4-({[4-(But-2-ynyloxy)phenyl]sulfonyl } methyt)-N-4-hydroxy-N-1-methyl-N-1-
phenylpiperidine-1,4-dicarboxamide;

Octyl-4-({ [4-(but-2-ynyloxy)phenyl]sulfonyl } methyl)-4-[(hydroxyamino)-

25 carbonyl] piperidine-1-carboxylate;,
4-Methoxyphenyl4-({[4-(but-2-ynyloxy)phenyl}sulfonyl } methyl)-4-[(hydroxy-
amino) carbonyl]piperidine-1-carboxylate;
4-({[4-(But-2-ynyloxy)phenyl]sulfonyl } methyl)-N-hydroxy- | -(phenylsulfonyl)
piperidine-4-carboxamide;

30 4-({[4-(But-2-ynyloxy)phenyl]sulfonyl} methyl)-N-hydroxy- 1-[(1-methyl-1H-

imidazol-4-yl)sulfonyl]piperidine-4-carboxamide:



5 R is hydrogen, aryl, heteroaryl, alkyl of 1-6 carbon atons or cycl oal kyl
of 3-6 carbon atons, -C(O-R ) -SO=-R,, -CCO-NHR,, -C(O-0OR, -C(NH)-NHZ ;
and nis 0-2: 10 Wien a noiety contains nore than one subsi?tgggnppggvi th the-
sane desi gnRggippiussach of those substituents may be the sangcpusddioidser ent .
Phar maceutically acceptable salts can be forned from organic and i norganic
acids, for exanple, acetic) propionic, lactic, citric) tartaric) succinic,
fumaric, malefic, 15 malonic, mandelic) nwlic, phthalic) hydrochloric)
hydr obrom ¢, phosphoric) nitric, sulfuric, methanesulfonic)

Sthi L arl y known accipt b8 g s AER ARSI P SATRAIRBIPES ol
a basic noiety. Sahy&oxgipaldie-dearboxamizd; f r om or gani ¢ and i norgani c bases,

hekacaron she b FSNBR e DR BSOS Hekar. L 5P ry T
pot assi um en a y. e
conpounds of this %l’&c‘!&ﬁﬂt)ﬁiﬁ&icﬁ’f?eyt}-‘éﬁ%ﬁbﬁhe?n asymmetric carbon atom and sone
of the conpounds of thi§ Invention nay contain one or nore asymmetric

centers an8l may t hda<{ldgi-(But:2-gyloxp)pogtyi]sdfonylsmethyl3y-Naimeirakyals {22(dematbyls. Wi | e
shown wi t hout respect to ﬁtsr eog]hem.cgtr%(, tbhe resent invention includes
such optical 25 i sBREPE LA CHSPRFRONET S OPLNRY| as the racenmic and

resol ved) enanti omgrAdeadilay(4mUt2-yRyRRebeRzcnbRIBAY fpieRbiRe-42arbMR ilc R/ Ot her
m xtures of the R and st ereoi soners and pharmaceutically acceptable salts
thereof. It is recbyhpramidehat one optical isomer, including diastereoner

and enantiomer, or s I SONEr N ve f e propert i ver, the
ot her. Thus when dil ?%"%@nﬁ%ﬂi zm}ogﬁ)ﬁgzﬁnﬁgeﬁ?%ﬁ@&?ﬁeﬁ%‘ﬁ %vﬁ?lébﬁo%lncea% racem c
m xture i40di scl osagdrokdmids; cl early contenpl ated that both optical isoners,
i ncl udi ng di asterconers and enantioncrs) or stereoisqopcrs substantially

)
free of the other Ar&-MebexvepwpyRra(dcdusiZmmyloxy begzenesulfonypipgsidmerds _ 17 2 2

OCT 2003 PCT/ US00/ Qgrgw%,l{g%mmém. of this invention are shown to
inhibit the enzynes -1, -9, MWP:13 and TNF-a converting enzyne (TACE)
and are therefore d4éBut-2-ynyidrgbanzergsuifonyl)-dFhyairexyr i-(pysplidinerbrcarpetdp#asi s,

ti ssue ul ceration, abrnﬁ%r mal ol d heal i ng, periodontal disease, graft
rejection) insuli n PIPEY gf%?ﬁ% AM§8ne di sease and HIV 5 infection. In

particul any the compguads-tat-2tyngokybeéithésaforit)ouL](@pirenameychrbiyglls of
inhibition of the activity of TACE in vitro and 1n cellular assay and/or
enhanced sel ecti vi Pipendidecathgpyitteand are thus particularly useful in the

R e e LTt Gl T S
t he present invent #opipendiinedartpixarods;ses conpri se one of the followng: a) ~
reacting a conpound gfpy fof M8 Berenemifons)-Nohydroxy-1-(3-pyridinylcarbonyl)- 4-

20 piperidinecarboxamide;
4-(4-but-2-ynyloxybenzenesulfonyl)-N-hydroxy-1-(2-thienylcarbonyl)- 4-
piperidinecarboxamide;
4-(4-but-2-ynyloxybenzenesulfonyl)-N-hydroxy- 1-[(4-methoxyphenyl)-
sulfonyl]-4-piperidinecarboxamide;

25 4-(4-but-2-ynyloxybenzenesulfonyl)-N-hydroxy-1-[(2,2,5-trimethyl-1,3-dioxan-
S-yl)carbonyl]-4-piperidinecarboxamide;
Tert-butyl-4-{[4-(2-butynyloxy)phenyl}sulfonyl }-4-[(hydroxyamino)carbonyl]-
|-piperidinecarboxalate;
4-{[4-(2-butynyloxy)phenyl]sulfonyl }-N-hydroxy-4-piperidinecarboxamide

30 hydrochloride;



H/ /(~)~ R~ R~ whereinn) X, Y, A R, R, R, R) RO, Ro, and R' are as
defi ned above or a reactive derivative thereof) with a conpound of formula
15 R =NHOH wherein R Z is as defined above, to give a conp@mgCcpfogor nul a
l; or b) de 50%5523ng a conpound of forrmula: 0 Rz R3 Re RsPERUSIQNIS64
NR~zOR~ / ?;cga R- ~>> WD 00/44723 18 2 2 OCT 2003 ,

PCT/ US00/ 01864 . V\/nereln n, X, Y, A R R) R, R8, RI) R o R~ and R-2)
are defined above, and. R o is a suitableiprotecting group such as t-butyl,
benzyl, and trialkylsilyl) to give a con espondi ng conpound of fornmula | or

benzyl, an: |
0 Re R RS RS O N M B R R o) and

R~ ~, are defined abwi@eﬁﬂmylgmvtéylébenmqu@bwdocbfoﬂﬁ@rnul al; 10 or d) resolving

A xture (e raceE e i B H ST Sy BRI O
the other enanti onep;eridifi padRyIReARIGiciPEydikhBlidac di fyi ng a basic conpound

of formula | with a pharnaceutically acceptable acid to %
phar maceut i 8al | y acddpi(Aminpcarhpnyl)bepzytlys- H&ﬁ%@uww@cﬁp@aﬂ%&lﬁw N-fornul a |

havi 19 2 1eact] Ve Syl VSR AhRUR. S b yacorpound of formia
Tert-butyl 4-{[4-(but-2-ynyloxy)phenyljsuifinyl }-4-[(hydroxyamino)-
carbonyl]piperidine-1-carboxalate;
4-(4-(But-2-ynyloxy-benzenesulfinyl)-piperidine-4-carboxylic acid
10 hydroxamide hydrochloride; and
1-(4-Bromo-benzyl)-4-(4-But-2-ynyloxy-benzenesulfinyl)-piperidine-4-
carboxylic acid hydroxamide hydrochloride:

and pharmaceutical salts thereof.

15 Heteroaryl, as used throughout, is a 5-10 membered mono- or bicyclic

aromatic ring having from 1-3 heteroatoms selected from N, NR7, S and O.

Heteroaryl is preferably

SolFe NNV ay!
o &y O
D 0 0. O

20



Wth 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 mxed anhydri de
reactive derivative with the conmpound of fornula R'NHOH. 2%&0%723 -19 -
2 2 OCT 20pwoffekltss00/ 01864 Renoval of protecting groups, a@eTiidobieissat ed by
process b) can be carried out by processes known in the art to provide the .
hydroxam ¢ acid, -see for exanple Schenme 16 below. 5 Process c) may be
carrired using a strong acid such as TFA tg.cl eave the hydroxamate fromthe
resin. Wth regard to process d) standard separation techni ques may be used
to isolate particular e k b an dipst er J 0 xanpl e a
racem c 10 m xture may B@@{:eg{r)]gg§ ?ggl%?gg?%@t ﬁrﬂén%g#j%%ﬁ@?%egga f’i ve

di ast ereoi soners by r eaetalkyh heteréargl, betnghmllenaaikyl offd+6 Gifba atoms.allkenpigp!

agent' (for exanple b iastereoneric salt. formation or fornmati f a
cgval en§ bond) . rrghe rgsgfﬁaﬁ%o"rﬁ?%?ﬁ?@(ygﬂ %fp]t'g(?gr}%f)?/a[éfgisl 53 oaaﬁﬁgy tog?' 0i soners
may be separated by stapgapsladogShim@yes, SO,R , TWIINHR |, SOOINR R

r.
chr omat ogr aphy) and indivi dual opticall'y aéti've di astereoi soner$ 15 then
treated to ¥enove the ° l(}eemlyNR%IQ@(M)'-ORpeceﬂy)-Nﬂlzeasi ng the single
enanti onmer of the conpound of the invention. Chiral chromatography (using a
chiral support, eluent &fefersdl kagreambringeincludapyrrales Hran [ﬂé’é’geﬂe@ PyEdiag at e

enantiomeric m xtures di : ; co nds r ~
isolated in the form of bgﬁ@yll%{e’o% 9213-%%5’ ngg{eaugltalg'calﬁ%&gc pzt?zgk)el’gq%ﬂ}:@%ﬂee’. g.
an organi ¢ or inorgani cisathiatolzy thizzel, merézold, ohazie, arciotk, ssedidodes bermdurahed
above. Wth regard to proceg}s(ﬁg) conE).oulnds of f‘orlrrul a l hayi ng a regcti ve
25 substituent group suCHZREIRIGRS FHBPINGy 18AHROlNe, AUUNARlA ~ adinazolme. o
converted 10 other conpoewkdaiaablef fdazol® HenkifilidyoW) hemdotitizole t@nzisdxaghel to
ester or ether. Reactive sites such as a sulfur atom can be oxidized to SO
or SO=. (e.g. as shown PRd BeIFErEzole. PAetETRRrYL |eroyps 06 ke Prpsens ARveniign may be
substituent groups may b&nBoPhRGhELEri ng the synthesis of conpounds of
formula | and renoved as a |l ast step -see Schenes 4 30 and 17 bel ow. WO
00/ 44723 PROCESS OF THE I NVENTION. 2 2 OCT 2~3 PCT/ USOQ 01864 The conpounds
of the present inventjan Spnveni Ly prepared 5 according to one of
t he general processerESJ ggf@%heeg&%‘g?ﬂvlvsml@e%(%npounds of the present
invention)isshere n = 0) X =0 Sor NR , and R" and RO taken with the
carbon atomto which they are attached, forma six nmenbered heterocyclic
ring containing NR , S or nd A=S (S?or S0, Aaybe” pr epar ed
according to one of the g al] processeg outlined 0

e cessex K

R4
N —K
— —L
E N S B Sy [P <
\—NR,: YK~ - SN N

wherein K is O, S or NR7 and R7 is as defined before. Preferred
heterocycloalkyl rings include piperidine, piperazine, morpholine,

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



10 As outlined in schene 1, the appropriately substituted nercaptan
derivative was al kyl ated using oe-brono acetic acid ester derivative in
refl uxi ng chtoroformusing N, N-diisopropyl ethyl anine as basé2 (¢ 28I fi de

derivative WhygsRs ai ned was reacted with appropriately subst/isieioashs
propargyl brom de derivative in refluxing acetone using K=CO as base. In

the case of X=-N-R the N-al kylation can be carried 15 out in DVF/ NaH at
room-tenperature. The sulfide derivative.jshus obt ai ned was oxi di zed usi ng
m chl or operbenzoic acid in CHCh or by using Oxone in nethanol/ water. The

sul fone thus obtaineq can be converted to the cqrresponding pjperidine
derivative by reac{l‘i"’ﬂgasi‘{se FHOSF ESZ‘Q(PHFWHSEW@% 2 Eb‘é‘fi”f’gstg °h maye
derivative. opibia0y #4@mdBo~orxi-substButed~ ~~I O Ob _7]_ SCHEME 1 X SH | = OH,
SH NHR~- =S5 [UR~X\ R~X\ Dy OOIld R-~-X ~ X OO ~~ 002 2 OCT 2003

PCTI LJS00/ 01864 R~ . ~~ S t ) nel Cl./ RT/
3 H: b. KzO03/ Acé"f@fg’;‘lgﬁl{\!@rﬁ&@(l’ mdge &%”?@ﬂlvh?{“@g%@S%%g?n@?m e
MeOH: THFI THF/ aRTramdhedKnfd@dties. 1 8 AGydwatkenyl( Gliy8yl, MBd/ cycloalkyl groups may be

Acet oneBi s- 2-chl oroet hyl N-substituted am ne deri v%tiv_e/ Ref | ux; e: NaOH
THF: MeOH RT ar‘l‘BS"?’ét%Fﬂ .(?]arNIl.S%QP | 1P hydrqgen.jqrethegygarbons in the chain or ring) or

may be mono- or poly-substituted.
Aralkyl as used herein refers to a substituted alkyl group, -alkyl-aryl, wherein
alkyl is lower alkyl and preferably from 1-3 carbon atoms, and aryl is as previously
10  defined.
Heteroaralkyl as used herein refers to a substituted alkyl group, alkyl-
hetefoary] wherein alkyl is lower alkyl and preferably from 1-3 carbon atoms, and

heteroaryl is as previously defined.
15 Halogen means bromine, chlorine, fluorine, and iodine.

Suitable substituents of aryl, aralkyl, heteroaryl, heteroaralkyl, alkyl, alkenyl, alkynyl
and cycloalkyl 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

20 of 3-6 carbon atoms, -OR,, =O, -CN, -COR,, perfluoroalkyl of 1-4 carbon
atoms, -O-perfluoroalkyl of 1-4 carbon atoms, -CONRR, -S(O)nR,,
-OPO(OR,)OR,, -PO(OR/R,, -OC(O)OR,, -OR,NRR,, -OC(O)NR\R,,
-C(O)NR,OR,, -COOR,, -SOH, -NRR,, -N[(CH,),.NR,, -NR,COR,,
-NR,COOR,, -SO,NR.R,, -NO,, -N(R,)SOR,, -NR,CONR,R,,

25 -NR,C(=NR(NR.R,, -NR,C(=NR(N(SO2R,)R, -NR,C(=NR,)N(C=OR,)R,,
-tetrazol-5-yl, -SO,NHCN, -SO2NHCONRR,, phenyl, heteroaryl or -C,-C,-
cycloheteroalkyl;

wherein -NR,R, may form a pyrrolidine, piperidine, morpholine, thiomorpholine,

oxazolidine, thiazolidine, pyrazolidinc, piperazine, or azetidine ring;



Bi s-2-chl oroet hyl N-substituted am nes can be prepared fromthe substituted
di et hanol am ne and thionyl chloride. (Schene 2). The cyclic product

obt ai ned by the above mentioned operation, can be hydrol yzed&ﬁCT:aZMibxyl i-c'
acid and suiygruensly converted to the hydroxam c acid as pgtakdvirdsds

schene 1. WO 001 44723 -22 SCHEME2 HI HO OH 2 2 QCT 2003 PCT/ U800101864 K
R~-R-1 1| HOOHC C a: Diisopropylethylamne/R Br/CHCl,/ Reflux; b:
SOC1.J CH=C ~/ Reflux 5 The corresponding;&ul fides and sul f oxi des can be
prepared starting fromthe corresponding saturated heterocyclic carboxylic

acid derivativg. mﬁ%gx%r@clﬁ)mdehltmﬁugﬁhﬁggr L 8[" L R&GAbA gtoﬁﬁ'&lc gﬁ(typgt Wi th

lithiated using terft-but um a tlng ani on was ‘reac
appropriately subst3 Gitfb@h dpwefarye sralkphenendarylehalapardlitylioreCe-&lg- be convert ed
to hydroxam c acids t he procedure outlined above. 10 SCHEME: 3 ~O- a COOH
/ \ 'S COH R~t5CNP‘ﬁ§\£F eAKYk S CONMCH ¢ r R7 O/ & S CONHOM a.
tert-Butyllithium-78"C/ THF/ Bi s(4-but-2-ynyl oxyphcnyl) di sufi de;

ﬁ/ECCOE—Vléog/ N!S":Gli, ﬁq;}/dﬁ)gew JPM: ﬁ%‘a}yl - fikyl lot g c{arlgn%%cor c?clozﬁkﬁ’o%/ 6 gﬁ‘bd}l d:
RO atoms, -C(0)-R,, -SO,-R,, -C(O)-NHR, -C(0)-OR,, -C(NH)-NH, ;

and n is 0-2.

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

each of those substituents may be the same or different.

Pharmaceutically acceptable salts can be formed from organic and inorganic

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

sulfuric, methanesulfonic, naphthalenesulfonic, benzenesulfonic, toluenesulfonic,

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

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

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

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

25  isomers and diastereomers; 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 thercof. It is recognized that one optical isomer,
including diastereomer and enantiomer, or stereoisomer may have favorable
properties over the other. Thus when disclosing and claiming the invention, when one

30 racemic mixturc is disclosed, it is clearly contcmplated that both optical isomers,
including diastercomers and enantiomers, or stercoisomers substantially free of the

other are disclosed and claimed as well.



W O 00/ 44723 -23 hy
di sul fides can be p
DMSQO HCL  oxi dat i on.

cu 1S dos s HelFERS

drogen peroxide at roomtenperature. The required
repared fromthe appropriately substituted thiol and
This procedure can be applied to any 23tTa2¥d, fused
cyclic carboxylic acid derivative. (Schempusgooisease

|y can be converted to the sul foxides using 3U%5

SCHEME:4 O 'O '~ COOH 2 2 COCT 2(103 PC T/US00/ 01864 b O-O CONHOH X O-O

COH-~S/ ~~/ \ XR-CONHOH I \ \ ~/ Xjad a R- |

NCONHOH / ( .O ~ / \

X1TUR- I

N CONHCH /

~00-/ \ X a:

tert-Butyllithium-78C

NHEGH HO1 T Bt N DV 688 Eqmoouges & Biin et ar
H O, e:

lithiated and carbonyl ated using either drxs,
sul f one deri vatheveeatmanhef Arififip umor metastast

w5 inhibit the enzymes MMP-1,
OH/ RBr/ Et.N d MOH 3U%

OxoneyiVpsll WANTD RSB .andNTNBranednivereing Jensyrhd (eCE)and weettherefore usefadliso be

ice or

ne. 5
S, lissue u

woun?i' The

1%8‘&'139,8 abn g%talle

10

healing, periodontal disease, graft rejection, insulin resistance, bone disease and HIV
infection. In particular, the compounds of the invention provide enhanced levels of
inhibition of the activity of TACE in vitro and in cellular assay and/or enhanced
selectivity over MMP-1 and are thus particularly useful in the treatment of diseases
mediated by TNF.

Also according to the present invention, there are provided processes for

producing the compounds of the present invention, which processes comprise one of

the following:

a)  reacting a compound of formula

R2

A

Ry

R3 Ra ' Rg
X

X/ \A
/

O

- |\OH

©

15

Rio

Rq4

wherein n, 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;

or

b) deprotecting a compound of formula:

Rz

=

R4
Rio

R3 R
>
X/ \A

8 R
/

~
(©)
AN

Ris

NR420R1g



2 2 OCT 2(b3 WO 00144723 -24 PCT/US0O0/ 01864 heterocyclic, bi cycl ic , benzo

fused or hetero aryl such as pyridyl) thienyl, furanyl, py@o@t 9
pyrimdyl) thiazolyl fused ring systenms. SCHEMES 1S O O, S, 5 @ S, NR7.

CONHOH a: nwiydowktast hi um and quench with CO- ; b: (COCl), JpWriNoh/6dsediCl /|
Et, N The oxygen anal ogue can be prepared (Schene 6) fromthe appropriately .
substituted al kynyl oxy-benzenesul fonyl acetic acid ethyl ester and
2-chl-oroet hyl ether. The correspondi ng pyjgan derivative can be hydrol yzed
to carboxylic acid, 10 which can be converted to the hydroxam c acid

deri [ SGHE;I}@H ngfg / SHRC2
Cg\lh\cllit}vg COOH ~ & ﬂ & y\ 8, K ﬁ’ bR§ IN{R? CCIﬁ—F{gE @;ﬁ?&ﬁa%&&t e% %er/

K=Q0, / 18- Qovxﬁuaﬁblue (P@Oﬂept,lr)g cBmx'JAsu@tloznse/t bmevi.| bsnzyl, and:trihlkgsilyl, to give a
NaOH THFI Nemc&esp%ndxg%}mfn% orm’um HQ/Et, N

or

5 ¢ cleaving a resin supported hydroxamate derivative containing the group

-O-NH ©); / \

/N

Rio R

wherein n, X, Y, A, R, R, R, R, R,, R, and R, are defined above to give a
compound of formula I;
10 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
15 e acidifying a basic compound of formula I with a pharmaceutically acceptable
acid to give a pharmaceutically acceptable sait;
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.



WO 00144723 -25 2 2 0 CT 2003 PCTI USO0/ 01864 The thiols used as

I nternmedi ates for the synthesis of conpounds of the inventign can be nade
according to Schene 7. Thus, sulfonic acid salts 1) where XE&%CQQTSZQB

hydr oxy, tRy@®bofdp23substituted am no noiety nmay be al kyl at eecmsovomséet yl enes
5 2, where J is a suitable | eaving group such as hal ogen nesyl ate,

tosylate, or triflate to give 3. Acetylenes 2 are conmercially avail able or
known compounds, or they may be synthesi-¥®#d by known nethods by those
skilled in the art. The sulfonic acid salts 3 may be converted into the
correspondi ng sul f Réxdvat bt gfokadﬁn@groaf»mg ilfustried by airbstds 8P et beAcabyedkdu@wn

met hods, such as reaction w th oxalyl chloride, phosphorus 10 oxychl oride
or other reag®hPresesspakndve ilithenars & PFovidee eshydroxamic g, rseeafon ekaaple
acetyl ene. Thesyl.fien¥lowehl oride 4 can then be reduced to the corresponding
thiol 5 using triphenyl phosphine in a suitable solvent mxture such as

di chl oronet hane/ DMF at a tenperature of between -20C and 30C WO 00/ 44723
SCHEME 7 -26 R3 + = R2 X .~ S03Na ~ 11 SO3Na t z 31

RSOX- ~- S- -~--XRSO§t§°‘?SS ) ay bp gargied gyBg ﬁc%‘f%oﬁﬁ‘gfg%‘h aiﬁﬁz leays they g g~
2 -,,. | ~~ xama® fomMbe fledin” -SHa RR 5 Rt R2 Xz | ciso,HRa ~XR~ ~ ~
R '"~1 1 ~SSHXR s gtOH-~0o R0z 1 s XHXH

With regard to process d) standard separation techniques may be used to

isolate particular enantiomeric or diastereomeric forms. For example a racemic

10 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.
crystallisation or chromatography) and individual optically active diastereoisomers

15  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.

20 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.

With regard o process e) compounds of formula I having a reactive
25  substituent group such as hydroxy or amino or site such as -S- can be converted to
other compounds of formula I in known manner, 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
Scheme 4 below). If necessary reactive substituent groups may be protected during
the synthesis of compounds of formula I and removed as a last step -see Schemes 4

30 and 17 below.



R-tt tz RR3 t3 Alternatively) disulfide 6 may be converted into

di -acetylene 7 by reaction with conpounds 2) followed by reduction of the
di sul fide bond to provide the desired thiols 5. Bisacetyl ep@so(T 7998 al so be
converted i%@o,ht;hol s 5 via sulfonyl chlorides 4. Al kyl ati ear@booiohigssphenol ,
t hi ophenol, aniline or protected aniline 8 with 2 to give 9, followed by
reaction with chlorosul fonic acid provides sulfonic acids 111 which are 10
readily converted into 4 with oxalyl chloride or simlar reagents and
subsequent |y WO 00144723 -27 2 2 OCT 2~3 PCTIUS0O0/ A 864 reduced to
thiols 5. Thiophenols 11 are also precursors to 5 via protection of the
thiol with a triphenylnethyl or other suitable protecting group, alkylation

of XH, where Xis O N or S abROGESSOABEHEINVENTEION. sul fur. Scheme 8: R R2
X~R~ XH RZ~R1 / 3 2 1 \ KzC03 AH AH 15 14 ~COOR3p R9 R R ~R~z~ Rz X7-= Rl
R- = R-1 . ,1 RI1\ R11 R9]~CONHOH ~COOR3p R9 18 XR~ R~COOR3p | R' AH 19
~OK R11 R 10~ ~...pK %orfpounds bf el present invention may be convenienty prepared

5  according to one of the general processes outlined below.

The compounds of the present invention, where n =0, X = O, S or NR', and
R* and R’ taken with the carbon atom to which they are attached, form a six
membered heterocyclic ring containing N-R’, S or O and A = S, SO or SO, may be
prepared according to one of the general processes outlined below.

10 As outlined in scheme 1, the appropriately substituted mercaptan derivative
was alkylated using a-bromo acetic acid ester derivative in refluxing chloroform
using N,N-diisopropylethylamine as base. The sulfide derivative thus obtained was
reacted with appropriately substituted propargyl bromide derivative in refluxing
acetone using K,CO, as base. In the case of X=-N-R’ the N-alkylation can be carried

15 out in DMF/NaH at room temperature. The sulfide derivative thus obtained was
oxidized using m-chloroperbenzoic acid in CH,Cl, or by using Oxone in methanol/
water. The sulfone thus obtained can be converted to the corresponding piperidine

derivative by reacting it with bis(2-chloroethyl)N-substituted amine derivative.



A~COOR~ 20 RO ~OK R11 RI~ OR Rz RL X R1 ~~ H1ls OO 1T XH \ | Rll COOR3p
21 Rg XR~ XH | 16117 \ | Rlle\R~~111~COCR~A~COCR~fﬁ 2 2 OCT
2~3 PCT/ US00/ 01864 WD 001 44723 _7g_ Conpounds of the inventd of8Chn@B&in X is
N, O S, SGvoro&2z3 can be synthesized according to ScheneP@/usvdoBéhene 9.
Al kyl ation of the paradi substituted aryl 14, or its protected equival ent,
with acetylene 2 in the presence of a base such as potassium carbonate in a
pol ar aprotic solvent such as acetone or-DVMF at 5 a tenperature of between
2UC and 12UC provi des the nono-propargylic ether 15. Those skilled in the
art will recognize that protecting GCHEME ey be required to avoid
undesirabl e side reactions and increase the yield of the reaction. The need
and choi ce of prw%group for a particular reaction is known to those
skilled in the a ion of this conpound with -propiolactone) or a
substituted propiolactone 1U derivative (wherein the substituents are
defined as before)X i the presence of a base such_as _potassi umt-butoxide
in a polar solvent oI vent m xture, suc.h_’!a,s.>TH>‘£)I vlF affords the
carboxylic acid 16. gl sion ofT ic acid 1 G2t respondi ng
hydroxam ¢ acid, 17, |s accorrpl i shedgvia formation of an acllivated ester
derivative such a¥=8H. $iNHRCh| oride or acid anhydri de fol | ofed by reaction
with | S hydroxyl aggne. It is understood by those skilled in the art that
when A is sulfur, in Schene 8 and all rel evant subsequent bSchemes, the

sul fur can be oxidized to the correspondi ng sul foxi de or Ysul fone at any
stage after formation of the thioether, using a suitable oxidant such as

ozone) air, me%rbenzoi c acid or hym‘Q@Wgeroxi de. Conpounds 18 are

al so accessible fro hael addition of comgd 5 2U to a cyclic
acrylate ester, or subst cr \?}e&_e_ (subs \/defl ned as
before), to provide 18, \fﬁaﬁ& s hydrogen or a sw%abl][e Carboxylic
acid protecting group. Depro e@tpon of the ester noiety the® provides
carboxylic acid, which can e converted into the anal ogous hydroxam c aci d.

Simlarly, M chael addi tion é)f nono- protected 1, 4-di substituted aryl 19,
where XR, S is hydr oxy or 25Yprotected hydroxyg 1th| ol or amne,  gives

conpound 20. UR g of t he tecting Qroule pal, i ne or
phenol 21 whi ch can a edwith pr—-e-pa-ﬁgyl deri vat 2 to/pravi de 18.
Mono protected corrpound ~ reacted wth ~3-p n 8ne to

provide 22. Alternatively, 2:2 a be deprot ect ed foIIowed @ycﬁl
give 16 and 17. 3U

ylation to

a. Diisopropylethyamine/ CHCl,/ RT/ 3 Hr; b. K,CO,/ Acetone/ Prpargyl bromide

5  derivative; c. Oxone/ MeOH:THF/THF/ RT; d: K,CO,/ 18-Crown-6/ (C H,),NBr/
Acetone/Bis-2-chloroethyl N-substituted amine derivative/ Reflux; e: NaOH/
THF:MeOH/RT and (COC!)./ NH,OH.HCV Et N/ THF/ DMF.

Bis-2-chloroethyl N-substituted amines can be prepared from the substituted
10 diethanolamine and thionyl chloride. (Scheme 2). The cyclic product obtained by the
above mentioned operation, can be hydrolyzed to carboxylic acid and subsequently

converted to the hydroxamic acid as outlined in scheme 1.



WD 00144723 -29 2 2 OCT 2(103 PCT/US0O0/0 t 864 Synthesis of conpounds of
the invention wherein Xis N, O S) SO or SO . and the linker between the
proxi mal heteroatom and the hydroxamic acid is a one or thrzg otdr 283 chain

can be syntgggd&ssh according to Scheme 9. Conpound 19, whepErn€80o1463 .
hydroxy or protected hydroxy, thiol or amne) can react with ester 24 or 5-
| actone 24a) in which R o is hydrogen or a suitable carboxylic acid i
protecting group, with an appropriately sybstituted |eaving group such as
hal ogen, tosylate, nmesylate or triflate, to provide 25. Unmasking of the
het er oat om X of ceppenid 25 then provides 26) which may next be al kyl at ed
with propargylic derivative 2 to give acetylene-ester 27. Ester 27 can be
converted into the corresponding hydroxamc acid 28 through 10 gonver5| on
of the ester into tﬁ'e carboxylic acid bylaC| d or base hydrolys |s fol |l oned
by conversion into e hydroxamc acid descri begd in Schene

Al ternatively, co oud 15)prepared a sh\Anl_S€r1_Phe8 an

al kyl at ed di regid gster 24 or Hb tonesgda to give 27¢ e, 28.
Substituents on the car bon al pha to the hydroxam c are defi ned as bef ore.
15 WD 00144723 -30 2 2 OCT 2003 PCT/ USOO/01864 ' SCHEME 9 toRt ~ ~R2~ XH

X' R S AH or '°
coc%g‘%p%ﬁ? yihfiR) RXB" Cﬁ G REfe %gg%ﬁ ??’%?@Aﬁe:d@) R R2 RX Rt
R3 R~Rt X/ Rt At ~~CO\IHO—ICOO?Sn n 28 RR~tt or Rko ~COOR ~Rt t n OO
Base 24a (for A =R conespBEafné_sﬁlfidg\y and sulfoxides can be prepared starting from the
corresponding saturated heterocyclic carboxylic acid derivative. (Scheme-3). N-Boc
protected isonipecotic acid can be lithiated using tert-butyllithium and the resulting
anion was reacted with appropriately substituted disufides. The sufide derivative can

be converted to hydroxamic acids by the procedure outlined above.
10
SCHEME:3

YK YK
Q

COOH S COOH S CONHOH

-

- Q

ﬁ CONHOH S CONHOH

a: tert-Butyllithium/-78°C/ THF/Bis(4-but-2-ynyloxyphenyhdisufide; b: (COCl),/
NH,OH.HCVELN/DMF/CH.CI, ¢: 1.HCV Dioxanc: c¢: 2:R,Br/ Et,N; d: MeOH/30%
i5 H,O,



Conmpounds of the invention wherein Ais a nethylene or substituted

nmet hyl ene group, and X is oxygen, can be obtai ned according to Schene | U.
Esters or carboxylic acids 29, commercially available or k Cil n200dhe
literature)werdspesd converted into the correspondi ng phenedBUSIBI01864

Al kyl ati on of the phenol with acetylene 2 gives the propargylic ethers, 31,
whi ch can be converted into the correspondi ng carboxylic acids and thence

t he hydroxam c acids, 33) as described im3Scheme 1. |U Substituents on the
carbon al pha to the hydroxam c, are delined as before. ''220CT 20E 3
WO 00/ 44773 PCT/ USQQ/eQelﬁﬁﬁde's ubse &ﬂ@“@nl& EthvMRedBRY ﬁneﬂuﬁﬁxxﬁﬁsousﬁﬁ '30% \ -
RoRt ~~1 Rt Re qném-z COORS n n R3 % Rz O
R2 R3 ~ ~ Rto 'mefogrs peroxmtaé TRPT tr:mp@ra@mH@hwequnre@:G@ulfrﬂeﬁ CRL bRJprggirgfz 5

Conpounds of tg S

hydr ogen, are g%%l?%%ﬂgaggg Ehﬁhg} %l ﬁ%g?g enzé?%% |§ng4 égos own i n
Schene 11. Demamttxanmpihem m)f.my rsaturehed)lfuﬁetdl bownedfusgd helaokydre ertdxylic acid
-proplolacton ¢ te ester, or ester deriavtive 24, and
subsequent oxﬁ@BY?Bﬁ S% ?ﬁ% resul ting thioether provides sul fone-acid 35.

Di spl acement of the 4-tluoro substituent of 35, or 10 its corresponding
ester, with propasgrtméeari vative 36, wherein Xis N, Oor S, then provides
sul fone 16. Conpound 16 can be converted into the conpounds of the

i nvention accond/ng to Schene 1. oroaryl 35 can also react wth a nmasked
hydroxyl, thiol Jor am no group (HKR o, wherein R ais a suitable protecting

group) in the p fce of a base Sugi as sodium hydride in a polar aprotic
sol vent such as 1$ %o provide 3§. D tectl on of 36 followed by
al kyl ation with BAc deri vatd en gives 16. WD 00/ 44723 SCHEME

11 5102 2 O 2003 PCT/ US00/ 014

\©E~RzR1t)easeRzR1XR53~

p- pr opi ol acton R11 O to™R1
b

R7 020
|

CONHOH CONHOH

X/\\QQ;N | X
<]
d \\\\\\\\\

Y N
R? R?
N.__CONHOH N _CONHOH

&) SR,

a: tert-Butyllithium/-78°C/ THF/Bis(4-but-2-ynyloxyphenyl)disufide: b: (COCl),/
10 NH,OH.HCVELN/DMF/CH.CL, c: CH,Cl/ HCV MeOH / R'Br/ Et,N: d: McOH/30%
H,O,; e: Oxone/MeOH/THF/RL.

Alternatively, sulfonc derivatives can also be lithiated and carbonylated using

either dry ice or CO, gas. (Scheme 5). The sulfone derivative can be a mono



SH or acrylate COzR30 OZ'"~~C02R30 34 or 24. n n 2) xidation 35 16 HXR 40
Rz~R1 Base Rs 2 r XH XRao Deprotect \ 1o R11 10 Ril ~2‘~~Cz%F§§[O
02s~~~COzR30 n n 36 3~ Conpounds of the invention wherein i N2 e al so

avai |l abl e st §d4ashsfrom the appropriate comercially avai | gigheustbbises aryl
conmpound 38 (Sc (1erre 12). Thus, the anion of conpound 38 can be used to

al kyl ate ~3-propiol actone) or a substituted derivative, or a cyclic
acrytate ester to provide 40 and 39 respegtively. Reduction of the vitro
group foll owed by al kylation of the resulting aniline then gives 16.

Conpound 38 Cﬁae@kf&iob&c?édsylb%ﬁﬂmefe@ br 88RF arldekhdneld pRided thiRnff ffﬁaﬁyl

vitro-ester 40) followed by reduction to give'the correspondi ng anill he,
anal ogous to gprpoylnpyR6idgl Swhkyinbused ring $WOt@OL. 44723 SCHEME 12 NO2 (zRso AH
io 38 Base 39 -33 1 ) Reduction 2) RR~R~- R3 2 R~ COORS n 24 Base or R~ R o
NO2 Ri~ A \“5%15?3\ n 40 2 2 OCT 20(13 PGI/USO0/A 864 z Ri RR

A
Q ,, Q\S/OVQ/\
a
—_— COOH
X
\\ 2
< b
CONHOH

5 - a: n-Butyllithium and quench with CO, ; b: (COCI),/DMF/NH,OH.HCV Et,N

The oxygen analogue can be prepared (Scheme 6) from the appropriately
substituted alkynyloxy-benzenesulfonyl acetic acid ethyl ester and 2-chloroethyl
ether. The corresponding pyran derivative can be hydrolyzed to carboxylic acid,

10 which can be converted to the hydroxamic acid derivative.

SCHEME 6
v jet > Q
a
/\coocsz COOC,Hs
b
Y
e Q — ol
CONHOH 0”3‘\0 COOH

a: 2-Chloroethy! ether/ K,CO./18-Crown-6/n-(C H,), Br/Acetone/ Reflux;
15 b: 10N. NaOH/THF/MeOH/RT;
¢: (COC),/DMF/NH,OH.HCVEtN.



Rio A~CO2H Rg 16 NH2 | oR~~ COORS n 28 5 Conpounds of the invention wherein
R' ) alpha to the hydroxam c acid, is a hydroxy group can be obtained via
epoxi des 41). as shown in Scheme 13. These epoxi des are avai | ab? @CTh2083igh
the oxidation of the corresponding acrylate esters or by t
reaction of Y4hO%4a-hal o ester with a ketone. Reaction of Qt%ﬁ@%g%@g?de with
thiol) phenol or aniline 19 in the presence of base or Lewi s acid catal yzed
10 epoxide ring opening, provides al pha-hydroxy ester 42. Deprotection of
42 followed by al kylation with propargyl derivative 2 gives 44. Conversion
of the ester of 44 into the anal ogous hydroxam c acid as described in
Schene 1 then provides 45. Conpounds 45, wherein Ais sulfur, may be
converted into the gpalipAoURes uk fiptBBatey rsulfeosashdsisr oigbmpxindatdfotew t h
hydrogen peroxide, air, Oxone or other suitable 15 re?gent .gt,thi S BOi nt.
Similarly, thiSvenysmessslbeopadeniocpidingly Sehemse’ Eaitsy SIQNG ACid sy LgMigrea4.
The hydroxyl ggoup,of cﬁ@f@ﬂﬁ&%r%@’osﬁﬁﬁ'&ﬂrﬁﬂo%ié@ﬂiaﬁ@eﬁﬂl@@até&‘fvﬁh‘g&tﬁlﬁ&s
conversion into # Surtable I eavi ng group, such as halide or sulfonate
ester) foll®pwed, berel Hpl suitebte teaving ighovpautiv eshalegeh augshialee osylatel pdiriflgteatni nes
to provide 44. ., 2 2 20E13 WO 00/.44723 PCT/ -34 13 0
X~RzS R O-e ~R&&#- F‘é%‘%%eﬁ %ﬁPW&?‘”ﬁlaﬂ&?-‘f’;}’rg%g%‘%%g‘%‘“ﬁél?r ﬁ,;gg %@x H A
1s BBCR9_COZR3ge RSP RgeowhdnétBodsbyRBost skilleRn fRefrtRTRz siifdnic-deid $ale 3A Rt 0
s ROCONHOH 8 R9 R30 45 R3p0~8 Rto Rs 41 ~F$RX~Rt AH, 15 %ﬂ?t he];"g r?ute to
al pha- hydr oxy Ry r xenmvertedcings thef coreePandingnsyliony} chighidrar jothes SHt Ry atng
Conpound 15 cag &?.@'bgyén%%dm\%m, al6iPNQ! red&idnOwathVExahi. ciRsiidkathasphafust he
al cohol) with o% W t hout concom tant oxidation of the thioether (for A =
S)) gives the akylbhyide otSuthdReraageno nompatibllel atithd subswiugnts Rt K. rsd sl and the
cyani de or other_suit abl . ide i :
Hydrol ysis o Naterviete tﬁf{? @hﬁ@?%{;r&&{‘ﬁgﬂh&\ﬁ tRERadd2E 15 YOS dditt %hiol 5

using triphenylphosphine in a suitable solvent mixture such as dichloromethane/DMF

at a temperature of between -20°C and 30°C.



WO 00144723 -35 2 2 OCT 2003 PCT/ US00/ 01864 correspondi ng carboxylic acid
foll owed by conversion into the hydroxam c acid as described in Schene 1
gives 50. SCHEME 14 R "Rz ~R~ HO R~~J 46 AH 15 "R 2 RX~R~ ReofgT-2830H 47 -
Oxi dati on 3w§«@[44Rﬁ§< A R~H-48 OO TMSCN 5 3 Rt RR X RRoR. A" X / CONHOH TCH
50 R R2 3~R OR'A~CN '' ~O H 49 Conpounds described in tPHEVSP0LIRMt ’
invention (from Exanple 30 to 63) were prepared as per the Schenmes 15 and
Schene 16. In schene 15, the t-Boc-prot ec_t7<g_d 10 ethyl isonipecotate 51 was
carefully al kyl ated usi ng diiodonethane t¢d yield the nonoi odo conmpound 52.
Thi s was subsequent%@ﬁmgrted to different hydroxami c acid derivatives as
depicted in Schene : schene 16) the N-Boc group was selectively
renoved using TMSOTf/ 2,6-Lutidine. After the derivatisation of the
nitrogen, the O-tBu was renoved using TFA in nethyl ene chloride. 15 220
CT 2003 WD 00/ 4B5%X3,RCT/ USO0/ 018b4 R%, R2R3 XO
——i
)lﬁ SOzNa
Ry 3

R~—=—X
SOaNa+ 1 J

1 2

Rsz-Q—S-S-O-XRso
[

l Y
Y
R3 x
R2 Ra
R X
TR A Ty SN 1 WG
) i R Lo
7 ' 4 Rt
Ry R4 ’
4
R4 R»
X
2 | CISOsH Ry 0
@XRm @xiRZ _'F SOsH
Ra Ry
8 9 10
H Rso Rso
) 3 2 » _—eemed

XH XH . R"*Z(R

11 12 R2 3

Alternatively, disulfide 6 may be converted into di-acetylene 7 by reaction
with compounds 2, followed by reduction of the disulfide bond to provide the desired
thiols 5. Bisacctylenes 7 may also be converted into thiols § via sultonyl chlorides 4.
Alkylation of the phenol, thiophenol, aniline or protected aniline 8 with 2 to give 9,
followed by reaction with chlorosulfonic acid provides sulfonic acids 10 which are

10 readily converted into 4 with oxaly! chloride or similar reagents and subsequently



Scheme 15 -36 SO3Na (I ~ SO3Na | ~ SzCl Il SH NaOH ~ ~, (C- ~, PPh3 HO
g~~ OCHC2 OCHC 2 0 - DVW DV COCEt COCEt COCEt (BOC) 20 ~ LDA N CH~IZ N
BOC 80C.0 O S NHOH N R R=BOC R=H 30% H202 O 0 S NHOH ] O ¥2NG® 3%m O 1.
NaOH MeCH  f e d8/4@f232. EDC/ HOBT/ NHyOH 3. HCI N ~O BOC Oxone ECtT860@18640 / N
BOC 1. NaOHIMeCHI THF 2. EDCI HOBTI NH20H 3. HCl 1. HCI 2. RX, RCOX, RNCO, ROCOX
3. NaOH MeOH THF 4. EDCI HOBTINH-OH ' J N// R R = BOC R=H

- -27-

reduced to thiols 5. Thiophenols 11 are also precursors to 5 via protection of the thiol

with a triphenylmethyl or other suitable protecting group, alkylation of XH. where X

is O, N or S, and deprotection of the sulfur.
Scheme 8:

R3;R|2
v =
XH Ry ==—Ry :
i 3 2
AH
15

Rq iy_z'm

-
K2CO3 R R11 R1 11H
wﬁ
AH
14 © 16 O
COORxyg
Re Ry
R3§2___ R RZ RSJR-Z&
=R ﬁ———: R =R
X X ! X 1
——————
X g >4
. A NHOH
Rg CONHOHR Re COORq v
18 17
XR2s Rg COORag XRzs XH
R
- ——————————
R R4
AH AJ\COOR:-JQ COORx
19 20 Ro 21 Rg
XRos XH
'}‘OK
= —— — 16/17

Rn 1 R
1
ij—_'o A.)<COOR30 A< COORx
o



2 2 OCT 2(103 WD 00144723 -37 Schene 16 OZEt BOC 1. NaOH MeCHI THF

,0 S=0 COz H N BOC 1..EDC| HOBTI NHZOt Bu O
CONHOt By N~ H 1. RX, RCOX, RNCO, ROCOX TMBOTf O TFA/ CH2Cl z 23n8L b

PCT/ US00/ 01864 ~\ o /

S- O
Bu N i

A NHOt Bu BOC NHOH 5 Alternatively, conpounds ( wherein A pcBlsomeidesnn = 0)

17.
28-

descri bed WP ¥4l es 64 to 74 and RO were prepared as depicted in Schene

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

synthesized according to Scheme 8 and Scheme 9. Alkylation of the para-

disubstituted aryl 14, or its protected 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

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

Those skilled in the art will recognize that protecting groups may be required to avoid

undesirable side reactions and increase the yield of the reaction. The need and choice

of protecting group for a particular reaction is known to those skilled in the art.

Reaction of this compound with e-propiolactone, or a substituted propiolactone

10  derivative (wherein the substituents are defined as before), in the presence of a base

such as potassium t-butoxide in a polar solvent, or solvent mixture, such as THF or

DMF affords the carboxylic acid 16. Conversion of carboxylic acid 16 into the

corresponding hydroxamic acid, 17, is accomplished via formation of an activated

ester derivative such as an acid chloride or acid anhydride followed by reaction with

15  hydroxylamine. It is understood by those skilled in the art that when A is sulfur, in

Scheme 8 and all relevant subsequent Schemes, the sulfur can be oxidized to the

corresponding sulfoxide or sulfone at any stage after formation of the thioether, using

a suitable oxidant such as oxone, air, m-chloroperbenzoic acid or hydrogen peroxide.

Compounds 18 are also accessible from the Michael addition of compound 15

20 to a cyclic acrylate ester, or substituted acrylate ester (substituents are defined as

before), to provide 18, in which R,, is hydrogen or a suitable carboxylic acid

protecting group. Deprotection of the ester moiety then provides carboxylic acid,

which can be converted into the analogous hydroxamic acid. Similarly, Michael

addition of mono-protected 1,4-disubstituted aryl 19, where XR,, is hydroxy or

25  protected hydroxy, thiol or amine, gives compound 20. Unmasking of the protecting

group gives thiol, aniline or phenol 21 which can be alkylated with propargyl

derivative 2 to provide 18. Mono protected compound 19 can also be reacted with

p-propionolactone to provide 22. Alternatively, 22 can be deprotected followed by

alkylation to give 16 and 17.
30



2 2 OCT 2003 WO 00/ 44723 PCT/US0O0/ 01864 -3RSchene 17 COOve O O-~O LDAI -78~
C~-O0S 1| ~ NaOH MOH THF N ~ ~O Boc SO02F N ~ EDC, HOBT, NH20H 8oc O O 1.
HCl/MeOH 2. RX/ Et3N HOHN S\ ,p N O O- ~O Boc ~O ~O 1. HCl 2Re@T 003 2. RX

Et3N R | THF O O ~O 2. EDC, HOBT, NH20H HOHN ' O
00/ 44723 35OIRFE o1 5003 PCTNS00 O 964 Exanpl e 1 Phusouoaed

1- (4- Brono- benzyl ) - 4- (4- but - 2- ynyl oxy- benzenesul f onyl ) - pi perdi ne
4-carboxylic acid hydroxyamde S Step 1.,5f0 a stirred solution of
4-mercapt o phenol ( 12.6 g. 100 mmol) and9N Ndi i sopropyl et hyl am ne 13.0

"1 chi or of of m (30 T SBeTF RS br sl Ve dh AR oS Do ) )

the additi on amisthe tifkdr dt@ikeri (he predsial Beter@honUiR mesydiOxamic doxed £ @k ok hr
and cooled to roomte;}gerature The reaction m xture was washed well with

water, dried GHRECAHIONFANBGE MyBmmhesized peqorting oS esmechtGamrannd e werey
product obt ai XRd 1%?&0%‘%9 de?eJ'@dXBycﬁBQ}p 8‘1 R Ui é”daf\'r‘é '\QRP )egtre?l%%'r 15 A

m xture of I C CO é gm excess); roxy- phenyl sul f any acetic acid
ethyl estet (Bclgne 24p, @Wﬁﬁh)Rmalﬁdi}'leEClDﬂDa Bulmbtqmequshadmg pr@Bcthgngrodp, Was

Foom 1 omper at s o8 bty Siited 18G5 R0 T KRR 1BVl TV B8 P act el
wi th chl or of owifitateTtoeprovide 25. Unmasking of the heteroatom X of compound 25 then provides
26, which may next be alkylated with propargylic derivative 2 to give acetylene-ester
27. Ester 27 can be converted into the corresponding hydroxamic acid 28 through
10 conversion of the ester into the carboxylic acid by acid or base hydrolysis, followed
by conversion into the hydroxamic acid as described in Scheme 1. Alternatively,
compound 15, prepared as shown in Scheme 8, can be alkylated directly with ester 24
or lactone 24a to give 27 and then 28. Substituents on the carbon alpha to the

hydroxamic are defined as before.
15



chl oroform | ayer was washed with water, dried over anhydrous MySO ,
filtered and 20 concentrated. The product obtai ned was taken to next step
with out purification. Yield 6.0 g (96%; yellow oil; Ms: ma('\"H)
Step 3: To ed solution of (4 but - 2- ynyl oxy- phenyl cetic
acid et hyl "’q%a’té“s‘fér ( 101 g, 380 rmml) in MeOH THF (3:1 ?H{%&"ﬂf ,
Oxone (670.U g, excess) in water ( 100U m) was added at roomterrperature. '
The -reaction mxture was stirred at roomspenperature for 8 hrs. The
reaction m xture was then diluted wi sh chloroform (600 m) and filtered.
The organi c | aygiENRSo separ at ed and washed once with a saturated sol ution
oC NaHSO., (4(H) m). The chloroformlayer was washed well wth 30 water,

dried and concqptrat ed. 10i |y produg% was dissolved in MeOH{ 1 U0 m)
WO 001 44723 -4 2 OCT aR3d/ USOCF 01864 ' and hexane ( m) was
added. The srat ed colgfless soli s filteredoend was w t h hexane.
Yield 108 g Q8% ; mp—9+—93€C, M 7(MH) Step 4: m xture of
di et hanol am né (22.5 g, 8250 mmol )) 4 penzyl brom de (2 RI00 mm )

and N, N-di i soF'opyI et hyl@mi ne (19.0 g toorml ) was refl uxe{t)t #OQReohrs in
chloroform (580 m ) solutRen. The reacti®on m xture was then cgfcentrated
and the residue was ext;‘ﬁ@f‘f‘gd with chidfoform It was washed fell with

wat er) dried over anhydrols"MySO,, filtered and concentrged.| The crude
product obtained was taksa |U to next step W th out pwRs~fLcatjion. Yield
33.6 g (99%; Yellow oitP=FB5: 273.8 (MrH)'. Step 5: |

2-[ (4- Bronmpbenzyl) - (2- hydr oxy- et hyl ) - am no] et hanol (33.8 g)| 122 mmol ) 15
was di ssol ved in nethanolic hydrogen chloride GL00 m) ath 0 ¢ Methanol was
removed in vacuo and the hydrochloride salt was suspended inYCH Cl, ( 30U
m). To a stirred solution of thgq ve mentioned suspension, gt hi onyI
chloride (30 g, excess) was adde iat room t enper atur@a g,eaction
m xture was brought to gentle refllux for 3 hrs. The reaction{m xture was

t hen concentrated and the (4-bro 0 benzyl)-bis-(2-chl or hyl ) - am ne
was used in the next step with o w1f|cat|on Yi el d: 99% ; brown
solid; nmp 125 C, Ms: 309.8 (MtH)' .&%2%16 A stirred mxtureA gy dr ous
KZCO, ( 10 g) excess), 18-crown-6 (\/g ,ONQ@ t et rabut yl ammoni u COOREe (
1.U g), (4-but-2-ynyl oxy-benzenesul f2 nyl)-acetic acid ethyl estér (2.8 g,
9.46 nmol) and (4-brono-benzyl)-bis-(2-chloro-ethyl)-am ne (4.9 g, 14.2

nol ) in anhydrous acetone (200 m) was refluxed for 24 grs. The reaction
m xture was then cooled and filtered and the filtrate ‘E%% mfr ‘,gad The
crude product was extracted with chloroform washed wel r| ed

and 30 concentrated. The brown colored material was purlggsgd b 064 um
chr omat ogr aphy WO 00144723 -4 1 2 2 OCT 2~3 PC T1US00101864 329 I i ca

gel by eluting with 5Wh6 et hylacetate : hexane. Yield 1.36 g (279 bY own
oil; Ms: 534 (M+H)' Ranl— R

X:

AH

Compounds of the invention wherein A is a methylene or substituted

5  methylene group, and X is oxygen, can be obtained according to Scheme 10. Esters
or 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 1.

10 Substituents on the carbon alpha to the hydroxamic, arc defined as before.



Step 7: 5 1-(4-Brono-benzyl
] -4-(4-but-2-ynyl oxy- benzenesul fonyl ) - pi perdi ne-4car boxylic acid was
prepared starting from 22 0CT 2003

1-(4-br 0”“'?@1)6)&‘)234'(4' but - 2- ynyl oxybenzenesul f onyl ) - pi pepéi/igooisear boxyl i
c acid ethyl ester ( 1.36 g) 2.54 mmol) dissolved in THF: net hanol ( 100: 50
m) and 10 N NaOH ( 15 m). The reaction m xture was stirred at room
tenperature for 24 hrs. The reaction m xtyj.e was then 10 concentrated and
resi due was cool ed and neutralized with concentrated HCl. The separat ed
solid was extracted with chloroformrnethanol (3:1) (300 m) and washed
with water. The chloroform | ayer was dried and concentrated. The product
was crystalli Z24¢HEMErlOret hanol . Yield 800 ng (62%; off white solid; np 197
C Ms: 507.9 (MHH)' 15 Step 8: To a stirred solution o&z

1- (4- br ono- betery | ) 4- (4- but - Bgny ngnesuI fonyl )R, NRg; 4-.car boxyl i
c acid (750 nm) Y arrd—DivE( rcHTr= (1 ‘§|O
chloride (5U8 ny, Y210 m#®OR%i n net hyl énel £hl“GFRe 2 ml} was na& eg
dropwise at 0 C. Aftel the addition, the, reaction m Xt Ukie Wets war ned to
roomtenperature an® stirred for 1 hr. The acid cHioride thus formed was
concentrated to renove excess oxalyl chloride andgfedissolvedq in Cli Ch (30
m). In a separate flask) hydroxyl am ne hydrochl ori de (690 , 10 mMmol ) was
dissolved in DVF ( 10 m) and triethylamne (10 g) | U nmol) s added. The
reaction m xture was furtlagro diluted 25 with acetonitrirk

stirred at 0 C. The aci R wasgsl owl y added i nfo|th am ne
and after the addition wasj)co P EARidre aet-on- M xt ufle i to
roomtenperature and stirred for hrs. The reaction mixture S

concentrated and the residie was extracted with chlorof 8t m washed wel |
with water and dried over anhydrod8 Na.~SO . The product was purified by
silica gel colum 3U chronmatography by eluting it with 10% et hanol : et hyl
acetate. 27U ny of

1- (4br ono- genzyl ) - £ondpolibids 8 WY Ireirde RaerRas Wl f:0y)..) 2Rl Rer sHaNR; 4rLasboxyl i
c acid WO 00/ 44723 -42 2 2 OCT 2003 PCT/ US0O0/ 01864 hy dr oxyam de was

i sol ated as a MjBeBHASAVHRbIStaring figm dtdlyssbeedenetiiok B4 25 3hewmip Sdene \S;

522.9 (MrH)" 5 qqH bl dYHihe Qofibked By reftioh twitt 3y @otbGone3tdt)an2- 23
i 2y 200 ol AR A S o8 Do) sttt
2 Ca- Bt - 5.yt e rtat e ApEAGTS, DFspiagemens of e -0y syhopPHoLas. or

4- car boxyll0c awsiodridybndiny asted evidld) propargyl derivative 36, wherein X is N, O or S, then
rcbordimg Lo, TRAVREhIENS e POMPASRGAS ek Fom BN U Cosmapng Of &ear 1| ng
B e

Bis- ?’2- chl or oY, thigl mn%wgt%rﬁi}(@:m Aferein Rads ayuitable SEiertiBd EHUBYIN o t he

general netho i ol i

32 nydr oxy LTS s CRE S R ARt e Zhotad bt Pihelf B0R sy pur
Yield 149,15( 99p¥qvidia¥tk Dopowactibowt 36 Ifollavedshyl dlidlatB:withcB ety nid)derigtive 2

4- (4-but-2-yny Q%iQQ; enesul fonyl ) - 1- (4- et hoxy-benzyl ) - pi peri di ne- 4car box
ylic acid ethy {e€r was prepared according to the general nmethod as
outlined in Exanple 1. Starting from

(4- but - 2-ynyl oxy- benzenesul fonyl )-acetic acid ethyl ester (2 g, 6.73 nmmol)
and bi s-(2-chloro-ethyl)-(4-nmethoxy-benzyl)-amne (2.61 g) 8.75 mvol) and
following the procedure as outlined in Exanple | (Step 6) 2.5 g of 25 the
product was isolated. Yield 2.5 g (77%; yellow oil; M. 486 (M+H)

4- (4- But - 2-ynyl oxy- benzenesul f onyl ) - 1- (4- met hoxy- benzyl ) - pi per di ne- 4car boxy
lic acid was prepared starting from

4- (4-but - 2-ynyl oxy- benzenesul f onyl ) - 1( 4- met hoxy- benzyl ) - pi per di ne- 4- car boxy
lic acid ethyl ester (2.5 g, 5.15 mol) 3U di ssolved in THF: net hanol (3:

, 20Um) and 1 () N NaCH ( 15 nill. The resulting



WO 00/ 44723 -43 2 2 O CT 2003 PCT/1JS00/ 81864 reacti.on m xture was wor ked
up as outlined in Exanple 1 (Step 7). Yield 1.26 (54%; off white solid; np
223 C, Ms: 458 (M+H)' Starting from 22 ocT 2003 '
4- (4- but-Z-%n | oxy-benzenesul fonyl)-1-(4-met hoxy-benzyl)5 permseonisss

pi per di ne- 4WOAYERY 1 ic acid ( 1 g, 2.19 mol) and foll ow ng he procedur e
as outlined in Exanple 1, (Step 8), 350 ng of

4- (4- but - 2-ynyl oxy- benzenesut f onyl ) - 1- (4ret hoxy- benzyl ) - pi per di ne- 4- car boxy
lic acid hydroxyam de was isolated as a ﬁ)‘/drochl oride salt) an off white
solid. Yield 31 % %p 162 C Ms: 473 (MHH)'; "H NWR (300 MHz) DMSO-d6): S
1.86 (t, J= 2.%%“%1%‘, Hy, 2.23 (m 24, 2.49 (m 2H), 10 2.73 (m 2H), 3.39
(m 2H), 3.77 (s) 3H)) 4.21 (d) J= 4.26 Hz. 2H), 4.89 (d) J=2.28 Hz, 2H),
6.99 (d) J= 8.7 Hz, 2H)) 7.17 (d. J=9 Hz, 2H)) 7.43 (d, J=8.4 Hz, 2H), 7.68

(d) J=9 Hz) 2H), 9.37 (s, 1H) 10.21 (s, , 11.17 (s, 1HR le 3 15
4- (4- But - 2- ynyk oxy- an%%enesul fonyl )i-1- (4- chi, yl ) - pi pe¢’di e4- tar boxyl
ic acid hydroxxam de -Tg4-chl oro yl) - (2-hRdraxy- et hyl ) - agi no- et hanol
was prepared or ding to the gen met hod as out i ned | anple 1 (Step
4). Starting TYom digghdpneloasi ne éﬁ%é%@ 95 mmol ). and 4- ,apenzyl
chloride ( 1 WR g) HB3yarel ). 20 t3./500. (84%; vyellg i . 230
(MtH) ' (4- Chl ogg- berrz$d. ) - bi s-(2-chl o et hyl )-am ne was prepatd SRt di ng

to the general nethod as outlined insgxanple 1 (Step 5). Star '?lg from

2-[ (4chl or obenzyl ) - (2HAPDxy- et hyl ) - ami no) - et hanol ( 12 g, 52.4 mmol).
Yield 41.27 ~, 25 (9% ; yellow powdgr; np 115 C, Msy 303 (M-H)'

4- (4- But - 2-ynyl oxy- benzenesul fogI ¥- 1- (4- chl or o- beng = per di ne- 4car boxyl
ic acid ethyl ester was prepared®@ccqrding to the gen8faPk method as
outlined in Exanple 1 (Step 6). Starting from

(4-but -2-ynyl oxy-benzenesul fonyl )-acetic acid 30 ethyl ester x4 g, 13.5
mmol ) and (4-chl.oro-benzyl)-bis-(2-c ro-ethyl)-amne (4.9 | 6.2 mol ).
Yield 3.5 g (53%; white crystals; 9l . 8C. MSpeg&Bct( MHH) ' 00/ 44723 2
2 O CT 2003 PCT/ US00/ 01864 ' »

4- (4- But - 2-ynyl oxy- benzenesul f onyl ) - L- R4 Rhl or 0- benzyl ) - pi perﬁ(\%ﬁé‘ar boxyl
ic acid. was prepared starting fromOZj.}(COsz | CGOzRa0

4- (4-but - 2-ynyl oxy- benzenesul fonyl ) - 1¢4nchl or o- benzyl ) - pi per di ne- 4- car boxyl
ic acid ethyl ester (3.14 g, 6.42 nmmohk) 5 di ssolved in THF: netRanol 3:1 ( 1
UUmM) and 10 N NaOH ( 10 m ). The resulting reaction m xture was worked up
as outlined in Exanple 1 (Step 7). Yield 2.37 g (80%; white solid; np 2U5

C Ms 46159 (MrH)' Starting from

4- (4-but-2-ynyl oxy-benzenesul fonyl ) - 1-(4-chl or o-benzyl ) 10 _

pi per di ne- 4- car boxyCTdanepaasiigof (e Byerjlonsvheteinntpis N At %@I pvgilptie SeriefrRedur e

as ' outlined | :

4- (4- but - 2- yny%gxa@%gﬁétgﬁég&%cg%y%ﬂ%ﬂgg ofggl- %nrll%ﬂnﬁj-?’gi (ggp?j'inﬁel-zk;rggsr’boxyl

ic acid glydr oxuﬁrﬁnd@ oﬁ@nipsmida?z&a@hnalsel r:aslethymjalkayhltanﬁipd@i@lmwr;e, a)rwei_lllbmm@dl id.

() SH). 2. 25 Fervabis o cyaicatnlat et o provis i 20 8 Heppaliely” Bbayaloh: i

4.89 (d, 2{d) arelgitr()dérog%zfoﬁov% b?)alﬁﬂ)tioﬂ ob4hé Sesukify, afitine Jaéh Bdvesiz)6.2H) ,
s e

9.40 (s, 1H), 10.3 (s, . Exa 4 o . _
1- Benzyl - 4- ( 4- Gompgund3§ m;plssé)ﬁggwé@%ﬂ WHER@SEL derivative Ad satiord HERESes &0aci d

hydroxyam de followed by reduction to give the corresponding aniline, analogous to compound 26

of Scheme 9.




Bi s- (2-Chl oro-ethyl)-benzyl am ne was prepared according to the general
nethod as outlined in Exanple 1 (Step 5). Starting from

N-benzyl di et hanol ami ne ( 164. 6 g, 84.4. mmol). Yield 178.5 gz(&q%zmabrom
solid;, Ms: 231 9 (Mk PCT/US00/01864

1- Benzy! - 4- VROY#M72D. ynyI oxy benzenesul fonyl ) - pi peri di ne- 4-carboxylic acid
ethyl ester was prepared according to the general nethod as outlined in
Exanple 1 (Step 6). Starting from (4- hut332-ynyl oxy-benzenesul fonyl ) -acetic
acid ethyl ester (2 g, 6.73 mmol) and bis-(2-chloro-ethyl)-benzyl am ne

(2.3 g) 8.8 ield 3.33 g (99%; vyellow oil: MS: 455.9 (MtH)' 3U 2
2 OCT 2003 ﬁ%&fw@ PCT' / US00/ 018G4 - 45

1- Benzyl - 4- (4- but - 2- ynyl oxy- benzenesul f onyl ) - pi per di ne- 4- cartpp ic acid
NO ;%

was prepared sigarting from 2 1) Reduction =R,

1- benzyl - 4- (4:lQut - 2- ynyl oxy- benzeng&wl f onyl ) - p| per di ne4- car boxylic acid

et hyl ester , 6.6 mol) ~dis solln THE et hanol (371 1 ) and 10 N
NaOH ( 15 m y~The resul}{% 7réactl dn Mt ure? ';mak.eﬁl, lined 5
in Exanple 1 (a¢tep 7). Woeld,1.65 gA(>59k14};0 A f \AﬁlpteZpO\Nder P c M
428 (MrH)' Stagti ng f r Omese COH

1- benzyl - 4- (4-but - 2- ynyl oxy- benzenesulfonyl) pi per di ne- 4carboxyR9c acid (
1.55 g) 3.63 nmml) and following the ffocedure as outlined in 1Qs Exanple 1
(Step 8), 1.U8 of

1- benzyl - 4- (4- but - 2- ynﬁihﬁxy benzenesul f onyl ) pi per di ne- 4- caghpxylic acid

hydr oxyam de waps i s OBR,A hy Gchl oride salt, an off |te powder .
Yield 62% np 1¥5 C 4437 ( M+ HNI\/R(SOOM—IZ DVS 8185(t
J=2.16 Hz, 3H)} 2.252¢m 2H), 2. 4H) , 2-Fr»2H), d J 4 3
Hz, 2H),489(d J= 2. 28) 2R, 7.1 112H) 7.46 (m 5H)o.

2H), 9.36 (s, 1H)) 10797 (s) 1H), “§J08CPERn1H). Exanple 5

1- (4- Bronp- benzyl ) - 4- (#- pent - 2- ynyl ox? benzenesul f onyl ) - pi perdztne4 car boxyl
i c acid hydroxyam de A0 £4- Pent - 2- ymdfl oxy- phenyl sul fa. nyl ) - ac€ fic acid
ethyl ester was prdpérled according to the general nethod as outlined in
Exanple 1 (Step 2). Starting from (4hydroxy-phenyl sul fanyl)-acetic acid
ethyl ester (5 g, 30 nmmol) and 2-pentynyl chloride (3.7 g, 36.6 mmol) 7.15
g of the product isolated. Yield 7.15 g (86%; brown oil; MS: 278 EI (MtH)'
25 (4-Pent-2-ynyl oxy-benzenesul fonyl)-acetic acid ethyl ester was prepared
accordi ng 50 the ge]mmpahndmtfhmhnmuomwﬁemmﬁ,nalﬁhan@IﬂE HydtSamic agid, 'EStaarti ng

from (4pent-2- heny| su] f an acet cid ( .3
nmol ) and oxoﬁ‘é‘q@ %9‘Pp( ﬁa”éh"nf’l’ ?ﬁvn‘/? o%@?xb n@&fﬁ KQP%SC%%@ |1§ gfchle et hyI
ester was i solegbgdes aft @V1aBR Brodgi &Qﬁldaﬁah |o@%&d:drresh®d1@lz(c}yl§ke(d%l‘§ bor 2 2
OCT 2~3 WO 00/ 44723 PCT/ US00/ 01864 - -

1- ( 4- Br ono- berPythg Datzens. rsaqiion of MP’&%ZW%Eﬁ%‘e‘H%&IkF@H‘;TI Reationef; the fROXjde
carboxylic acigueiy p?%‘fog va?mmprlsraarﬁé [68AE b BadeOot NEwigeRET dhalédod as

outlined in Exanple 1 Starting from
(4- pent - 2- vhylemyndbanzemmg f ravifies-alphathiydrosyiegter # By Persgteetion(of 43 followed ) )

and (4-brono- r e %P lnto 2. 85
g of the pr 0 SRR i ot ’@dgﬁ‘%t“gxfsg‘%gl(%f@@%‘\?fﬁ%’ %?%‘S‘w e
solid; MS: 549h® Anohis hydroxamic acid as described in Scheme 1 then provides 45.

e acid was prEbaiL IS PR oI e Po R B Y . PARERR AEHEE oy

or sulfones through oxidation with hydrogen peroxide, air, Oxone or other suitable

15  reagent at this point. Similarly, thiol, phenol or aniline 15 can be reacted with 41 to
give 44. The hydroxyl group of compound 43 can also be manipulated through its
conversion into a suitable lcaving group, such as halide or sulfonate ester, followed

by displacement with various nucleophiles including amines to provide 44.



10 benzenesul fonyl) - pi perdi ne-4-carboxylic acid ethyl ester (2.64 g 4.8
nml ) dissolved in THF: nmet hanol ( 100:5U m) and 10 N NaCH ( 10 m). The
resulting reaction m xture was worked up as outlined in Exani)IZGOCII edgep 7).
Yield 1.6 Gy 6mhis off white solid; np 217 C MsS: 52|. I\/F;FI},US&O%lgt“artl ng .
from 1-(4-brono-benzyl)-4-(4-pent-2-ynyl oxy- benzenesulfon .
pi perdi ne-4-carboxylic acid ( 1.55 g) 2.98 nmmmol) and follow ng the
procedure as outlined in Exanple 1 (Step33)) 200 ng of

1- (4- br ono- benzyl) 4- (4 pent - 2- ynyl oxybenzenesul f onyl ) - pi per di ne- 4- car boxyl
ic acid hydrogy s |solated as a HO salt, a yellow solid. Yield 12%
np 62 C, WM& 536 "H NMR (300 MHz) 20 DIVISOdb) S 1.069 (t, J =
?.47 Hz, 3H), 2. 26 (m 2H), 2.49 (m 2H), 2.73 (m 2H), 2.89 (s) 2H), 3.40
(d, 2H), 4.26 (d, 2H)) 4.9 (m 2H) 7. 12 (m 2H), 7.48 (d, J= 8.4 Hz, 2H),
7.66 (m 4H)).Red 39 (s, 1 19 (sy"&H) . Exanple b 25 XH
1- (4- Brono- bezyl )-4- (%%ngéf%nw oX x/benzenesul Eonyl ) - pi perdi ne

4- car boxyl i daqi d hydr oxyafted? > (4- -ynyl oxy--pﬂens,LL If) acetic acid
et hyl ester pr epar ed accor di ng t bergeneral nethod as Pugl | ned in

Example 1 (St@lp 2). Starting from(4h/y %ZR}é)henyl sul fanyl )~ t1°c acid
ethyl ester (g g, 30 nmml) and 1-bro % Etyne (6.9 g, Fo7 R 8.9 ¢
of (4--oct-2-ynyl oxy-phenyl sul fanyl )-athl c acid ethyl ester was isolated.
Yicld 8.9 g (92%; yellow oil; Ms: 320 (M+H) ' WO 00/ 44723 -47 2 2 OCT
2003 PCTI USOO/01864 (4-Cct - 2- ynyI oxy-benzenesul f onyl ) - ac ziJc cid ethyl
ester was prepared according to the general nethod as dur{ined in Exanple 1
(Step 3). Starting from (4oct-2-ynyl oxy-phenyl sul fanyl)-atetid acid et hyl
ester (8.8 g, 27.-5 mmol) 8.45 g of (4 5 &

-oct - 2-ynyl oxy- phenyl sul fonyl )-acetic acid ethyl ester was is I ated. Yield
8.45 g (87%; yellowoil; Ms: 352 EIl (M+H)'

1- (4- Bronp- benzyl ) - 4- (4-oct-2-ynyR - benzenesul f onyl ) - pi perg e- 4car boxyl i

c acid ethyl ester was prepared acgor n@’ to the general net Rut | i ned
10 in Exanple 1 (Step 6). Starting.from

(4-oct-2-ynyl oxy-benzenesul f onyl ) etic acid 11 4 mml )
and (4-brono-benzyl)-bis-(2-chloro hgl) am ne (5 13 g, .47 g
of ; 10

1- (4- br ono- benzyl ) - 4- (4- oct - 2- yny| &g, CB8AG!_nesul f onyl ) pi per d| RQOQR% boxyl i
c acid ethyl ester was isolated .Yi qLd 1.47 g (22%; yellow soﬁld VS:
591.9 (M+H)" 15

1- (4- Bromobenzyl ) - 4- (4- oct - 2- ynyl oxy- benzenesul f onyi ) - pi per di ne44car boxyl i c
acid was prepared starting from

1- (4- br omobenzyl) - 4- (4- oct - 2- ynyl oxybenzenesul f onyl gyl ne- 4- car boxylic
acid ethyl ester ( 1.36 g, 2.3 mmol ) dissolved in THF: n&shBnol (}150: SO m)
and 10 N NaOH ( 10 m). The resulting reaction m xture 24was worked up as
outlined in Exanple 1 (Step 7). Yield 660 ng (51 % ; off white sRolld np
199 C, Ms: 562 (MHH)' Starting from

1- (4- br ono- benzyl) - 4- (4-oct - 2-ynyl oxy- benzenesul f onyl ) pi perdi n -4 caeroxyI i
c acid (570 ng, 1.01 mml) and follow ng the procedure as 25 ined in
Exanple | (Step 8), 100 ng of

1- (4- brono- benzyl)-4-(4-oct-2-ynyl oxybenzenesul f onyl ) - pi per di nd- 4- car boxyl i
c acid hydroxyani de was isolated as a hydrochloride salt, a whif'e powder.
Yield | 7% nmp 140 C, Ms: 579 (MtH)'; 'H NVR (300 MHz, DMSO db):158 0.828 (t,
J=7.14 Hz) 3H), 125(m 6H) 138(n') 2H) 2.27 (m 2H) 2.49 (m 4H),

273(m2H))4 g H, 7.18 (d, 30 J= 9 Hz, 2H). 7.47
(d, J= 8. H)‘\)“ E}‘CB@U &P dmh)a hygr%z hydroxapyq acids afshq isyerig is $hownie (s,
I H). Scheme 14. Compound 15 can be alkylated with alcohol 46 to give 47. Oxidatien of

the alcohol, with or without concomitant oxidation of the thioether (for A = S), gives
the aldehyde 48. Reaction of aldehyde 48 with trimethylsilyl cyanide or other suitable

reagent then provides the cyanohydrin 49. Hydrolysis of the nitrile 49 into the



2 2 OCT 20p3 WD 00/44723 PCT/ US00/ 01864 - -48Exanple 7

4- (4-But - 2- ynyl oxy- benzenesul fonyl )-1-(4-fl uoro-benzyl) - pi peri di ne

4-car boxylic.acid hydroxyam de 5 é 2

2-[ (4-Fl uorgs | ) - (2- hydr oxy- et hyl ) - am no- et hanol was é&)@%ﬁ [gicor di ng
to the gene‘?%Pﬁ%%shod as outlined in Exanple 1 (Step 4). g‘!t;artlon/g18 rom

di et hanolam ne ( 15.7 g, 150 mmol ). and 4-fluoro-benzyl chloride ( 14.4 g,
100 mol) 20 g of the product was isolated Yield 20 g, (93%9; yellow oil;
M5: 215 (MtH)' 10 (4-Fl our o- benzyl) - bi s-?Z-chI oro- et hyl ) -am ne was prepared

according to 104 . ' In . Exa tep.5).. Starting
rom 2. (4 110 sRagsTarBhs G Tolulad P Cob Bl BepiGicdeq 3 5
mrol ) 28 gns defcribhe irpScikned 1 pizss $Gol ated. Yield 28 g) (96%; brown solid;
np 98-99 C, Ms: 251 (M+H)' 15

4- (4- But - 2-ynyl oxy- benzenesul fonyl ) - 1- (4-f | uor o- benzyl ) - pi peri di ne- 4car boxy
lic acid et h\dcBEME 14v@s prepared according to the general nethod as
outlined in Exanple 1 (Step 6). Starting from .

(4-but -2-ynyl oxy-benzenesul fonyl ) - acety &acid ethyl ester (5 @,716.9 mol)
and (4-fl uor%hﬁt(fe&yk)-bi &;oég;chl or o- eth ine (5.8 g, 20 2Q.>t mor) 5.3
g of the proddct was i . Yield 5|3 ¢ (67%;O§gagvm oil; MS: 474 (M+H)'
4- (4- But - 2- ypy] oxy- benzenssul f onyl ) - 1] -fl uoro- ben.z,;ﬁ:), pi pe ne- 4car boxy
lic acid wasg epared starting Trom 4Agbut - 2- ynyl oxy- benzeny gzjf nyl)-1
25 (4-fluoro-Penzyl)- pi peri di ne-4- car baxyXi foraci d et hyl ester A9, 20
mol ) di ssol v#d in THF: nethanol 3:1 (100 m) and U N NaOH (2U )] The
resulting reasttion mxture was worked up4as outlined in Exanple® (Step 7).
Yield 5.7 g (63%; white solid; np 106-106 C, Ms: :147 (MrH)' 3() Starting

from ~l - (4-but-2-ynyl oxy-benzenesul fonyl)- |-(4-fluoro-benzyl)
pi peri di ne-4-carboxylic acid (5.7 g, 13 nmmol) and fol | owm niMsche [procedure
as 2 2 OCT 2003 WO 00144723 -49 PCT/US00101864 outlined in Exgagmple 1

(Step 8), 4.1 g of

4- (4-but - 2-ynyl oxy- benzenesul fonyl ) -1g(4t| uoro-benzyl) - pi perc‘gﬁmg- 4- car boxyl
ic acid hydroxyani de was isol ated asy-Hersalt, a yellow sol P—=¥ie| d:
64% nmp 162-4 C, MS: 461 (MrH)';'H NWR (300 MHz, CDCl,): a 1.92 (s, 3H),
2.02-2.32 (m 6H) 2.86 (m 2H), 3. (d, 2H), 4.84 (d) 2H), 7.01 (d) J =
8.94 Hz, 2H), 7.15 (d, J=8.88 Hz, 2 7.25 (d, J1=9 Hz 2H)) E4 (d, J=

9.0 Hz, 2H)) 9.4-9.7 (bs, 1 H. A R1°R11CON A {0Ry4
HOH CN
\)Q(OH \)SO/H
50
5 49

Compounds described in the present invention (from Example 30 to 63) were
prepared as per the Schemes 15 and Scheme 16. In scheme 15, the t-Boc-protected

10 ethyl iscnipecotate 51 was carefully alkylated using diiodomethane to yield the
monoiodo compound 52. This was subsequently converted to different hydroxamic
acid derivatives as depicted in Scheme 15. In scheme 16, the N-Boc group was
sclectively removed using TMSOT{/ 2,6-Lutidine. After the derivatisation of the
nitrogen, the O-tBu was removed using TFA in methylene chloride.

15



Exanpl e 8 4-(4-But-2-ynyl oxy-benzenesul fonyl)-1-(4-cyano-benzyl) - pi peri di ne
10 4-carboxylic acid hydroxyam de 4-{ [Bi s-(2-hydroxyethyl)-am no)-net hyl
}benzonitrile was prepared according to the general nethod agopgtig®nd.in
Exanmple 1 ( starting fromdi ethanolamne (10.2 g, 9 nd,

a- br ono- p-tvg (t?[r?l/i“?%?le (15.8g, 81 mol). Yield, (68%: \Ahit'gc‘g@ﬁ“)c?,’&ﬁp 163 C
M5 221.2 (MFH)' 15 4-{ [Bis-(2-chloroethyl)-am no]-nethyl } benzonitrile
was prepared according to the general ma%lapd as outlined in Exanple 1 (Step
S) starting from4-{ [bis-(2hydroxyethyl)™-am no]-nethyl}benzonitrile (33.28
g, 122 mol). \thrlnglg (%9; brown solid; np C, M. (MrH) ™ 20

4- (4- But - 2-ynyﬁ bé&nzenesul fonyl ) - 1- (4- cyano- benzyl ) - pi peri di ne-4car boxyl

OoXY-
ic acid ethyl ester was prepared according to thg general nethod as
outlined in Exappl sola(Step 6)f| Startédig from | $0,CI

4- (4- but - 2-yny/l*/-‘benze+mesul f pny acetieoaei d €th Sst'ekns( 9. 86 8.8
mol ) and 4-8¥ans- beszyl - bi s- ( 20ChFor o- et 2 -am ( 5'cAshp w0l ) 4.7
g of the product was iSO ed. Yield (52%v anber oil; MSomd8l.0 (MH)"

4- (4- But - 2- ynyl oxy- benzenesul f ony¢qosil- (4- cyanosdoenzyl ) - pi pccedétne- 4car boxyl
ic acid was prepared starting fr 4- (@oBrd - yl oxy benzﬁulf nyl)-1 30
(4-cyano- benzyl) - pi peri di ne-4-cdrboxylic actd ejh r 8.3 muol)

di ssol ved in THF: Met hanol (60: 3Q8m ) and 1 (O)YIV NEER ( 10%d). The
resulting reaction mxture 2.2 '0 CT 2003 WO 81 44723 PCT/ 8800/ 01864 -s(r
was worked up as outlined in Exanple 1 (Step 7). Yield 1.8g (48%; off
white solid;, Ms 441 Starting from 4-(4-But-2-ynyl

oxy-benzenesul fonyl ) - 1- (4 ano- benzyl )5 pi peri di ne-4-carboxylic @cid (
1.89, 4 mmol) and follow ng tHe cedur ' 8HMePHTHTed i n Exa JLstep
8), U 2U g of 2.EDC/HOBT/NH

4- (4-But - 2-ynyl oxy-benzenesul f omyl rl - (4- cyamobenz;f?k)i-pi & n - car boxyl i
c acid hydroxam.de was isol atedras a hydrochloride sapf, "white ggtid. Yield
20% np 109.6 C Ms: 468.U;§5¢HQ—I)‘; "H NVR (300 MHz, O d6): 8 1.86 (m
3H), 2.25 (m 4H), 2.5 (m 2H), 2.85 (d, 2H), 4.39 (s) 2H), U8 (s,
2H), 7.15-7.19 (d, J=13.2, 2H)},£.6/-7.70 (d. J=13.5. 2H), 7.78 (m 2H),
7.96-7.99 (d, J=9.6) 2H), 9.42[T5 %H)) 10.14 (s, 1H), 11.20 (Is, 1H)

Exampl e 9

4- (4- But - 2-ynyl oxy- benzenesulsf onyl ) - 1- (4- met hyl - benzyl ) - pi peyPdi e 15

4- carboxylic acid hydroxand S 0™~

2-[ (2- Hydroxy-ethyl)-(4- y?ﬁﬁ’ﬂﬂ“) -am no] - et hang epar ad
according to the gengrab hod, as outlined in Ex el (Step™dJ. Starting

from di et hanol am ne (4. 84g) 46 Enml ) and 4- et hyl benzyl bromi de8d®. 59, 46

mml ), 8.2 g of the producgi.gags isolated. Yield, (83%umthike |solid; M
210.1 (M+H)" 20 4- t\hyl - renzyl - bi s- (2- chl or o- et hykkpamwosn@nyay prepar ed
according to the gengtah nethod as outlined in exafpfle 1 (Step 5). Starting
from 2-[(2-Hydroxyet hyl) - met hyl - benzyl ) - am no] - et hanol (6.0 g, 20 mmol)
5.2 g of the product was olated. Yield: (84%; yellow sold' ¢ np 145- 147

C Ms: 245.9 (M+H)" 25 7 CONHOH 1. HCI .
4- (4- But - 2- ynyl oxy- benzenest? fonyl ) - 1- CHXREPHNCOBRATY | gr iafn@ At ar boxy
lic acid ethyl ester was prepaged accordi At oe ;?era metyod as

outlined in Exanple 1 (Step 6)A Starti ngedcioimk,éut- b
-?-ynyl oxy- benzenesul fonyl ) - acetic

-

R
R

BOC
H



30 acid ethyl ester (5.75g, 19.U mmol ) and

4- met hyl - benzyl - bi s-(2-chl oro-ethyl)-am ne (6.04, 2U3 mmol) 262 %ng@rt he
product .was tsolate. Yield: (72%; anber oil; M. 470 (M:H) " 2 Z013
WD 001 44723 "EHJ’H QO 01864 - -~1 4-(4-But-2-ynyl oxy- benzenggghkeymises
t-(4-met hyl -benzyl’)-pi peridine-4 carboxylic acid was prepared starting from
4- (4-But - 2-ynyl oxy-benzenesul fonyl ) -1

(4- et hyl - benzyl ) - pi peri di ne- 4-car boxyl i gracid ethyl ester ester (6.4 g,
13.6 mml) 5 dissolved in THF: Met hanol %%U: 20 M) and 10 NNaOH (I S
m). The resulgihnl% rlgacti on m xture was worked up as outlined in Exanple 1
(Step 7). Yield™™80"(48%: off white solid: np 213 C MS: 441.9 (MrH) "
Starting fromg- (4-But-2-ynyl oxy-benzenesuNonyl)-1-(4-nethyl-benzyl) 10

pi peri di ne-4-c oyylic acid (2.Ug, 5.0 o) apd follow ng the procedure
as outlined in Exang I CSSt ep 1RNaoHReSgr-ef o
4- (4- But - 2- ynyl oxy- beazestesul f =Ll- s&o

met hyl - benzyl ) - pi peri di né;ﬁéozetar boxylic acid hydroxam de s®s$ i sol ated as a

HC salt, off-white solig~NYield 1.29 (28%; np 188 C . 457.0 (M+H)"; "H
NVR (300 MHz, DMSO-d6): 8 1.86 (s, 3H), 2.27 (m 2H),{2.60 (m 4H)) 2.64
(m 2H) 4.23 15 4.24 (d,NJ=4.5) 2H), 4.89 (d, J=1.8, 2H), 7. | 6-7.19 (d)
J=9 2H), 7.24-7.26 (d, J=P%S, 2H)) 7.37-7.40 (d, J=8.1B%H)) 9.36 (s) 1H))
1U.11 (s, 1H)) 11.2U (s, 1H Exanple 10

4- (4- But - 2-ynyl oxy- benzenesul fonyl )-1-(3, 4- dichloro- benrykmc/m)w@@[we- 4
20 carboxylic acid hydroxyam de

2-[ (2- Hydr oxy-et hyN) - (3, 4-di chl or- benzyl ) - am no] set hanoly was prepared 25
according to the gg%i%r‘g met hod as outlined in Ex le 1 (Step 4). Starting

I
f rom di et hanol ani ne (4 84@216 mol ) and 3, 4-di chl orob chloride
(8.97g) 46 mmol) , 9.4 ¢ &, product wasyispl ated. Y 4%780/(); white
solid; Ms: 264.3 (MH)" 3, 4- D chlQLQslenzy- chl or o- etlhydonrdig, ne was
prepared according to the gen I net hod as2®utidiiened in Exanpke 1 (Stcp 5).

Starting from 2-[ (2-Hydroxyethyl) - (3, 4-di chl oro- benzyl ) -am (|
0.7 g, 41 mol)) 10.7 g of theNproduct was isolated. Yield: () ; yell ow

solid: nmp 218-220 C; MS: 301.8M(MH)" 30

4- (4-But - 2- yq}gxp@bﬁ}gﬁ%gggéyi\%onyl )-1-(3, 4-di chl oro-bcnzyl) - pi peri di ne-4
y

carboxylic acid et ester s prepared according to the general nethod as
outlined WO 00/ 44723

\,o \,o
\©\ 0 TFAJ CH,Cly \©\ 0
S&0 S0

,\SjCONHOtBU I%ﬁcONHOH

N
1

A

-

5 Alternatively, compounds ( wherein A = SO, and n = 0) described in examples 64 to

74 and 80 were prepared as depicted in Scheme 17.



-52 2 2 OCT 2003 PCT/USO0/018b4 in Exanple | (Step 61. Starting from.

4-(4-but -'Z-ynyl oxy-benzencsul fonyl)-acetic acid ethyl %e 6 g, 23

mrol ) and 3, 4-di chl oro-benzyl - bi s-(2-chl oro-ethyl)-am ne ( (9&) mol ),
o , 0

?I\/ﬁl—i)g orS t we goodaict was isolated. Yield: (41 9% ; anber oi IPCTM§00/0§§ . 8

4- (4-But - 2- ynyl oxy- benzenesul fonyl ) -1- (3, 4-di chl or o- benzyl ) - pi peri di ne-4

carbexylic acid was prepared starting frofg.

4- (4- But - 2- ynyl oxy- benzenesul f onyl )- 1(3 4 di chl or o- benzyl ) - pi peri di ne- 4-car

boxylic acid ethyl ester ester (8.6 g,g | ) dissolved in THF: Met hanol

(40: 30 mM) and 10 N NaOH ( 15 nl). The 18‘ resulting reaction m xture was

wor ked up as outlined in Exarrple I (Step 7). Yield 2.1g (38%; off white

solid; nmp 232 dodVle: 495.9 (MrH)' ' gfrom

4- (4- But - 2- ynyl oxy- benzendesul fonyI\)\ I ( ' - di chl or o- benzyl ) pi peri di ne-4-car
boxylic acid 06g, 4”5 nfrol ) and o t he proce¥@HEMeEMHF out | i ned
in Example 1 ep 8), 1.2Z2g of

boxylic acid hydrox e was isol ated aeca HCl salt) off-white sol|d. Yield
1.2g (56%; mp 213 510.9 (MtH)'; "H NMR (300 MHz) DMSO-db): |8 1.86

4- (4- But - 2- ynyg,oxy bef%nesul fonyl)-1-{3, 4di ch?an@darepnmgbpd ne- 4- car
(s, 3H)) 2.30 (m 2H)i 2.50 (n) 4H), 2.80 (m 2H), 4.40 (s, 2H)) 4'90 (s,

2H))716719(d I 2= 5134 ’_( J=8.4, 2H), 796-69(d 20
9.0) 2H), 775786(d Jll X,‘é?@ .88 (s) 1H)) ! 9)%3% 10. 44

(s, IH)) 11.19 (s, 1H). Exanple 11

1- (4- Bromo- benzyl ) - 4- (4- prop- 2- ynyl oxy- benzenesul f onyl ) {pi

4- carboxylic acid hydroxyam de Step @: o 0 :

(4- Prop- 2-ynyl oxy- phenyl sul fanyl )~g agj d et hyl esterB°‘iNas prepared

according to the general nethod as o t |n Exanple 1 (Step ?). Starting

from (4hydr oxy- phenyl sul fanyl ) - acet i ster (BigtepHe |1, 1"

par agraph) ( 2.12g) 3() 10 nmol) and ropargyl br oM FW ) I5mol) 2.4 g

of the product was isolated. Yield: 6°/c) anber orI IVB 251( MFH) ' WO

00144723 -53 2 2 oCT 20@ PCT/ US00/ 01864 ~Step 2

(4- Prop- 2-ynyl oxy- benzenesultwyeaﬂﬁarcﬁawd\g(hyl est ¢ jnwas prepared
according to the general g]ggi,,?é |Hned in -- 3). Starting
from (4prop-2-ynyl oxy- phenyl“sul'f anyl ) acetic aci d” ‘E”T't ( 2.5g, 10
nmmol) 2.8 g of (4 5 Prop-2-ynyl oxy-benzenesul fonyl)-aceti 0 %ester
was isolated. Yield (99%; brown oil ; Ms: 283 (MtH)' NFStep 3:

1- (4- Brono- benzyl ) - 4- (4- pr op- 2- ynyl oxy- benzenesul fonyl) -pi perdi ne-4 10

car boxyl |$ acid ethyl ester was prepared according to the general nethod as
outlined in Exanple 1 (Step 6). Starting from

(4-prop-?-ynyl oxy-benzenesul fonyl)- acetic acid ethyl ester (21.62 g, 76.7
mol ) and (4-brono-benzyl)-bis-(2-chloro-ethyl)amne (31.99) 92 mmol), 23 g
of the ester derivative was isolated. Yiel: (58%: yellowoil; M 521.9
(MtH)'. 15 Step 4:

1- (4- Brono- benzyl ) - 4- (4- prop- 2-ynyl oxy- benzenesul f onyl ) - pi per di ne- 4car boxyl
ic acid was prepared starting from

1- (4- br ono- benzyl ) - 4- (4- prop- 2- ynyl oxybenzene- sul f onyl ) - pi per di ne- 4- car boxy
lic acid ethyl ester (5 g, 9.59 mmol) dissolved 20 in THF: net hanol ( 150: 50
m) and 10 N NaOH ( 15 ml). The resulting reaction nmixture was worked up as
outlined in Exanple 1 ( Step 7). Yield 3.4 g (72%; brown |ow nelting
solid; Ms: 491.9 (MH)



Step 5: 25 Starting from

1- (4- Brono- benzyl ) -4-(4-prop-2-ynyl oxy- benzenesul f onyl ) pi per di ne- 4- car boxyl
ic acid (3 g; 6.1 nmol) and followi ng the procedure as outli R OCH 23npl e
1 (Step 8), of _

1- (4- br ono- B‘Z‘ﬁg%’, -34-(4- pr op- 2- ynyl oxybenzene- sul f onyl ) - pi 55?&{5893’9%?4(:ar boxy
li'c acid hydroxyam de was isolated as an HCl salt, off white powder. Yield
18%-np 155 C; Ms: 508.8 (MrH)';'H NMR (390 30 MHz. DMSO-d6): b 2.22 (m
2H)) 2.50 (m 2H)) 2.79 (m 2H), 3.45 (m 2H), 4.27 (m 2H), 4.96 (d) J=2.3
Hz. 2H), 7.2 (d, J=9 Hz, 2H)) 7.48 (m 2H)) 7.68 (m 4H)) 9.37 (s, 1 H, 1
U36 (s) 1 H) 11.19 (s) 1 H). WO 00/ 44723 -~4 2 2 OCT 2~3 PCT/ US00/ 01864
Exanpl e 12 Example 1

1- (4- Brono- benzyl ) - 4- [ 4- (4-pi perdip-4-yl - but - 2- ynyl oxy) - henzenesul f onyl ]

pi per di ne- 4- car boxil'?‘f'kr‘é'éf"d?eﬁi))'ﬁf‘g&‘{}aﬁ? Amgxy- %?%‘*@H}{%DL&'PHH‘W
piperidine ( 1.63 g, 19.2 mml }.cdotyREadid nYtR3amide 100 ML) acetic acid
(SmL) was added. The reaction funmed and stifred for 5 m nutes.

1( 4- br ono- BenA®P L:4- (4- pr op- 2- ynyl oxy- benzenesul f onyl ) - pi per di ne- 4- car boxyl
ic acid ethyl ester,.(D , - I f I yde, (U, 29 mol )
and the copper(l)cr]rlooar igt (ra&(%g%@ré) \/\/g)sm% %{atg p?l(%&@h(cefsrgi %elros)drlhﬁ]éﬂ)g%ﬁldg "on. The
reaction tur neliisdomyieieyiarame (83D hgatl€d atmolef inuxcHlanfctmhd@OO t mly)edihlpr own.

It was then cqncentrat nd, diluted in ice ter then brou t H8 with
N O and oxt PRUTGEeRR (08! O ansof e letoeimy B T 5o Rllar s Bden bttt

wat er then drireéh oemperbiavSOmfidiaRe CRABRRAL Wwad @OmpitRe RE G8AGbn WasRidr Whi €d by
silica gel colum chromatography by eluting it with 5% et hanol: chl oroform

sol ution. 195 veidxgd dorjlshrpandgooled tosiogpmtemperatuys; The ceagqoympeyre' wasgashgl
(MtH) . . e .

1- (4- Brono- ber&%l/ll \)Vl-ﬂéll-w [aﬁfr ( ‘HTCS#’S%? 'fm |yr(11{olu-S yl\ldgsb%t’ -ﬁé[? ?ﬁyﬁngxc§f9%lgﬁ%g'ne£lbel ?lg'nyl ] pi
per di ne- 4- car posdpri aprangdivasaakep repext sdp stithoui pugificaon.

1- (4- br ono- benzyl ) - 4-[ 4- (4pi peri di n-1-yl - but - 2- ynyl oxy) - benzenesul f onyl ] - pi
peri di ne-4-carboxylic acid ethyl ester (4.64 g, 7.5 mml) dissolved in

THF: net hanol (SB250 m) and 10 N NaOH (20 20 ml ). The resulting reaction

m xture wor ked up. as outlined jn Exanple Step 7). Yield 3.35 ¢
(76% orﬁgm te séf t:l‘,“'ff"rﬁ}j 1“18§Bc? 1#\&“ %gosg ((‘r]hyé'}‘?)?‘ﬁ'mg@és."éfa(‘mﬁe“%c&’rti ng
from 1- (4-br orgthybedier)(5 ; 23.6 fimichr dPebiotHo2-buivhe 59434 é,—asr.wlnw)) %as refluxed
benzene-sul fonyl ] - pi peri di ne-4-carboxylic acid 1.9 g, 3.2 mol) and

fol | owi ng t he VikowEdRg or fshrsyThe Feagtiph mixwFpvas thep Soelsdgdy ro@n gempersture

1- (4- br ono- be | hrdlid- ¢4 P (o [Ny TR VA NN o [ F] 028 Vil | f '] - pi
peri di ne- 4- carqlﬁ)%xfaefgg' agﬁ%@%% g%/;&r%&%%h\z}\gg %néo%/{;%%@éa"gmg%ﬁ‘égé}géﬁ] o??%e
salt, a pal e yblorafoms Glyeriwasyweshetl 20t waigr, 26€d GyerMBhy®0Gs ¥ gCOA; 2Ai)ered Gads. 9

(MtH) ' ;" H5NVR . 8 . 7U 2H) ., .2.29 . 2H), ,2.76 (m
3ty 3. a0 Ty TR pepdfaichashs oy R iyl 5858 gatioy Y15
PCT/ US00/ 01864.0 5®6%)2¢elloth, 0il1 -MS: BB4.OBHXMH).5 | (d, J=8.4 Hz, 2H), 7.67 (m
4H)) 9.39 (s) 1 H, 1 U. 45 (s, | H. Exanple 13 5

1- (4- Brono- benzyl) - 4-[ 4- (4-norphol i n-4-yl - but - 2-ynyl oxy) - benzenesul f onyl ] pi
per di ne- 4-car Igppyd.i ¢ acid hydroxyanide To a stirred solution of norpholine
( 1.68 g, 19.2 mmlﬂ_) diluted in dioxane ( 100 nlL) acetic acid (5 nl). was
added. The reacti odofastiseedzsatutian of r (dbYtor ywylenyhpheas! sulfanyl)-acetic acid ethyl

1- (4- bromoysbengi} drof o 4sPhHRRHAA MROIRYER 8% £ IRBH 19 Whohe RERFS b 9b%se in
water (1000 ml) was added at room temperature. The reaction mixture was stirred at
room temperature for 8 hrs. The reaction mixture was then diluted with chloroform
(600 ml) and filtered. The organic layer— was separated and washed once with a
saturatcd solution of NaHSO, (400 ml). The chloroform layer was washed well with

30 water, dried and concentrated. The oily product was dissolved in MeOH (100 ml)



10 carboxylic acid ethyl ester (5.0 g) 9.6 mmwol ), parafornal dehyde (0.29 g)
9.6 nmmmol ) and the copper(l)chloride (0.35g) was added to the piperidine
solution. The reaction funmed green and was heated at refl ux2fggr jogpour
turned browpg gblsgps then concentrated and diluted in ice ‘ﬁ@i‘ﬁfm%]?& .
brought to pH 8 with NH OH and extracted in CHCh. The organic ISaye was ,
washed 4 tinmes with water then dried over Na:SO | S then concentrated.’ The
product, -4
I

1- (4- Brono- benzyl ) - 4- [ 4- (4- nmor phol i n-4-y E)but - 2ynyl oxy) - benzenesul f onyl ] - pi

peri di ne- 4-ca I g€ } te purified b ilica_gel colum
chronatograph%kg§%gkﬁégﬁgg?%aagfﬂ&gbbﬁggﬁgﬁgﬁ&déﬁﬁgkﬁ¥8iﬁk%%?6 . andj | d
3.0 g (50% ; wathod Withdhesaki Wield M8 § MB%0; mgS91 398°AL MSZER2(NreH21 (MrH) ' 20

1- (4- Brono- benzyl ) - 4-[ 4- (4- nor phol i n-4-yl - but - 2-ynyl oxy) - benzenesul fonyl ] -p
i peridi ne-4-carboxylic acid was prepared starting from

| - (4- br omobengwyp ¥+ 4- [ 4- (4- nor phol i n-4-yl - but - 2-ynyl oxy) - benzenesul fonyl ] -p
peridine-é&arboxylic,acid ethyl ester (2.87g) 4.6 mmol) dissolved in

THF: net hanmol ( 3: 1,A msxjurepfdiethagpiamine (2NaGH 50 mmol)d-pronibhenzy Ebrohtiden@ s

reaction m xtyr ' i le |..(Step 7 Yiel d
2726 g (839 ;S e ST H08 KO R AR T (R TP monb Rt g st
L- (4-br on})]: bens i qtylaro{qm;l_((dOOmﬂ)pslohition.- Z[fhy:lreimgn ?(:}-IZixlilyd \Oas%h%boncer}tr)ated aéld
enzenesul fo -pi peridinc-4-carboxylic aci : , 3. mmol ) an
fol I owi ng thgx%)%‘:’(%@&gt‘(?%e’ﬁ?ciﬁ t“fl‘?‘ﬁ(?,’gorﬁ?"@x hﬁ%wﬁhei%@“gwwfwmer(, 4rigg oyes-
benzyl) - 4- [ 4-dphydroupM@BO filte?ed2an@ebneendald®. OfH A de3prbiatt HRANEH mgélaklen' 56
4-yl - but - %—yn I ox?/) - benzenesul f onyl ] - pi peri di ne-4-car boxylic aci
hydr oxyanitde X[ S18P ity owisPuificpiemh e hisld 3%6s@I(99%% Yehloweoisol MS: 2¥3.81 d
80% np 94 C(Md31)'304.4 (Mr2H)'" 6U7.9 (MrH)";"'H NVR (300 MHz. DMSO-dfi): b
2.38 (m 2H)) 2.46 (m 2H), 2.75 (m 2H)) 3.35 (m 2H), 3.87> (m 8H), 4.2l
(s, 2H), 4.26 (s, 2H), 5.1U (s, 5 2H), 7.24 (d, J =9 Hz, 2H), 7.51 (d, J=
8.4 Hz, 2H), gfePd. (M 4H), 9.42 (s, 1 H), 10.69 (s, 1 H), 11.13 (s, 1 H
Exanpl es of conpound where A = S or S=O 10 Exanple 14
411- (4- Eut -2-ynyl QX)2;[Wgn%h?mhf)aﬁ%ﬂ-hydff_ﬁmdﬂhW%;ﬁﬁh@P&?%ior psaﬁfar lg{jil%? mmol)
- car boxyli c [ rt-bu ester To a solution of triphen osphi he
(24.79) élfl 2 “?pﬁoﬁisoﬁﬁ{l, ‘Hi'ﬂ%}PWﬁ? g‘ﬁ/ﬂ@r&’@aéhmﬂs 09 mip aaiogm- o}(vlﬁ%@nngn@s(%
m) was addedemotsdlitvhdd Al - tidkacRloRids R WaX B %Ha@dgfgbkeglg k a@%ﬁiiﬂﬁ&

(7.699, 31.4 mol) in dichloronethane dropw se over
addi ti onal 21 SUireN salytien ok tha pbevscnersianed suspangion thiohylahtbridet(30 gneseatided.

The organic | r n t in vacuo. Agueous sodi um
nydr oxide. (180 Qg o R oot T B e R B Pro BB e T
aqueous phasé&eibsioigishesd Ehe headiien miktuet wes th@x tondeneadd endviieh(4lbdoRQ-
aqueous dr - C AC .and extracted with ether (3x).. the

conbi nedbgr gg%@e%%ﬁ%gl%lgroé\eer%m ﬁ%‘lmgdw%%/g?eda’ﬂh ar%%“ﬁ%@”ﬁgs‘?‘{irﬁ flige and
concent r at ed Yicldg# e (998, blowalsohd; mp 125°1C;(MS73®).8 (Mbls. materi al was

di ssol ved in dinethyl sul foxide (40 nL) and concentrated hydrochloric acid
was added (2 nlL). After 18h, diethyl ether was added and the organi c phased
was washed wiStBpwgater (Sx) and dried over 25 anhydrous magnesi um sul fate.

Concentration in vacuo gave a yellow solid which was filtered through
silica gel w sh héxdifeedeminpre of canhiydrous KOs bilQ g 4xtrss); 28ycrmmEy(1pheny! )

di sul fi desas \@ra¥b6iviaf ' v 0 96 L8 1 AT 13: 300 ... 1. 86 (s,

_OHB) 3H), 4.63 (2, Wd’g ) d‘g?]g%g ’d@ ) Y%ﬁ?;‘%zﬁneﬁé?‘?“w%é“i %F,ldG Ar H,

2H, J = 9 HzpthyBestFd248 & 0l46t mowl)ofndN4BEEmiosnEyT-ORt 2 ChRes-Sthill 8RR (429 7

nmmol) in tetra rofuran (2U nm) at - "C.was added tert-butyllithium (3.4

L, ?I. 7M i_ n g, %gdﬁ?(gzﬁgghyyrous )acctone (%8() mcf) was refluxed for 24 hrs. e reaction (
mixture was then cooled and filtered and the filtrate was concentrated. The crude

product was extracted with chloroform, washed well with water, dried and

30 concentrated. The brown colored material was purified by column chromatography



_J7_ 2 2 OCT 20D3 PCTI US00/ 01864 hexane, 5.7 mml). After U mn at-78C the
yellow sol ution was warmed to OC in an ice bath. After 30 mn the col orl ess
sol ution was -cooled to -78 C whereupon bis (4-but-2-ynyl oxy2 PHOETy pog3
di sul fide( }ydholerda:- 8 ol) was added as a solution in tet rpxhxdspdisgsan (6
m). The reaction mxture was allowed to warmto 25 C. After 5 1.5h ethyl
acetate was added followed by 6 nL of 1 N aqueous hydrochloric acid in 20
nm. of water. The organic layer was washedswith water and brine, dried over
anhydr ous magnesi um sul fate and concentrated in vacuo. Chronatogr aphy on

silica gel ( l-g&] %}

( DVBO- d6) : 1wg%"h%§€4%1 hé{g'%g ﬁﬁg@% Qﬁ%la "ech%?"“gr?g}ac E %é E(( 0350
189-199(@1@&&1533}(11\@&5)295-3U5(mCHH H),36-37(mCHH
2H), 4.8 (s, CH2, 2H), 6.95 (d, ArH, 2H) J = 9Hz)738(d ArH 2H J =9
Hz). Di net hylformam' de (0.163 nlL) was added to a solution of oxalyl
chloride ( 1.08tepl7:0f a 2. UM solution in dichloronethane) in
drchlororrethane(Z %& 0O C. 15 After 15 min a solution of the acid in
di met hy! f ormani de (5(4rByomgerenzb=(4by- %WIQ’@’aWF@ﬁSMORYQrP@eWH@ 4l owed to
warmto roomt of tiQ t Wa s e de é

m xt ure of hyd@% g&mld}r:rlg wa%dérgé:aﬁéd;?tfdggl fg&{?;?}? %Srb:élleﬂr)%gm&ﬁge)?‘gogi m),
wat er (5.7 nL)beaMeSléfqnarh;mmﬂmeérpa(mwc na_C)dtd’thw haet Eah gt RISHI ngmzall 0C

i ehl or oot har SR8 ihofBRRAIRbE (fHo: S0 )O‘%ri‘ulegpg'[ NEARCHsRES B fe ‘(’)'t 3X))

then dried ovehixpatassisufred ar fohaiempariture COCRNhisAtBE eattivAeQuieOn g eén 480

ng of . . .

4- ( 4but - 2-Yhy| OREEHRIE, A ePIdRS Mps £oRlgH29% renrdlizab it qaesntiateAdIGL cEhboxy | i
c acid tert- b%?ﬁraﬁatsgﬁd wab! e%t&%@(ﬂﬁietoﬁn%ﬁt{aﬁbl @ﬁUGO@ )y anli- washed - 6
{m CHI -, (s) 3H), H, 3.05 - 3.15 (m
CHH) 2H), 3 5 witly v@iterm leesc@prqtorm%yemes (dsle @nrd coma)nratsd 9 Thel progupt was) )
7.4 (d) ArH, [Nm 1. (@b N 003 WO
00/ 44723 PCT/ %%?gi%é[élgx ol.-Yreld é&b r7ng (%b‘? I_g?f_"wh}te |§Q)hd m;?l% WM%

4- (4- But - 2- ynyd05H8/NHd)y| sul fanyl }-pi peridine 4-carboxylic acid

hydr oxyam

4- (4- But - 2-ynyl oxy- phenyl sul f anyl ) - 4- hydr oxycar banoyl - pi peri di ne- 15

car boxylic aciStepert-butyl ester prepared by the nethod outlined in

Exanple 14 (Step 3), .(().175 l?l was treated with 4N hydrochloric
acid in dioxane (5 TA)* &4 S@“P%‘r g4 bromo-penzyDeta@riubR- 1y 3ychesZengs

concentrat ed ldmmaﬂyl‘alpeﬁhxﬁé Axchrb8kNRY acwa@s@%lﬁq safflof)ARa DAL IR CH.CL,
precipitate isolated by filtration to give

4- (4- but - 2- yny(lngyb]heﬁWEIU‘thl@l’r*ﬂFI §508i Bar & mmol)- inampbylpne ehlggded (hypdy BRyami de

&, a_whi 'rr;) 22050 ddhed Brobede-ar b0 FTH ERHAGAYN MR FeadRECHIAEE Y watnicliEhoont 32
1- (4- Br onp- bentzmippratug dnd stirredl- fpny | hox yihe herdythderideatmsl fprmpddpeas aincondraredtdoxyl i
c acid hydroxy 15 . . . )

3 (o But L2 yry Y€ SRR Piel RS 29 et sib RGN dngappprate Mask.

hydr oxyam de (iprdemeianinbyiyddochipfidec@90 ez, A0thm by tvab Bissoivsaith ®MB)10(81) hhg) U. 5
mmol) in rrethanol gnwnt) and di rreth | formam de (2.5 nmL) was treated with
triethylam ne (0 & 1hpmehrss added @GAE%FW%WEW%FWHCHQW‘FFI 39,

0. 53 mmol )25 Af{vﬁﬁ [ i I ified
Lo pH =6 o o Aol B0 anl s 61076 Sl A SBUA SRS
wat er) aqueousthsdudtanylsmiae bohatier ﬁ!ﬁdldémmewamdordplcedtlmmact@nhmr\msvasodr um
sul fate. Conce v

1- (4br ono- benzﬁ}{oglgﬁ ?4”‘88} Y%Qyny x%ldp “erFFy gourl %%ﬁ? Trt)lrep acu lr‘n"emt reca\{vrafioxyl i
c acid hydr Oxyalmdﬁratédl-NﬂRhé RIVS0: as exttadted with @h(ol’f)for@l'leastd) welllwith pager CH3)

3H), 1.9 2.2 4. 75
(o Go, o, B g oyer dapiirous pash. g pratug visypiied by allicageh cauph 7
(d) ArH, 249, &rSmQ@gralyh‘pﬁ ebillng it UWvith (0% Neaholiyl EhRet rePhar Mags

Spectroscopy ((MrH) & = 48 /491) Exanpl es of conpounds , where n = 1 and A
S, S=0 or Sdrogy-benzyl)-4-(4-but-2-ynyloxy-benzencsulfonyl)-piperdine-4-carboxylic acid
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4- (4- But - 2- ynyi oxy- phenyl sul fanyl met hyl ) -t etr ahydr o- pyran 4-car boxyl ic acid
hydr oxyam de4- But - 2- ynyl oxy- benzenesul fonic acid sodi um 94 h 15 hya .
sol ution ofw§,20031§ $3(0.225 nol ) of 4- hydroxybenzenesulfonatﬁ Salt in
1L of isopropanol and 225 nL of a 1.0N solution of sodium ydrox e was
added 59.96g (0.45 nol) of 1-brono-2-butyne. The resulting m xture was
heated to 70 for 15h and then the isopropagnol was renoved by evaporation in
vacuo. The resulting white precipitate was collected by filtration, washed

wi th isopropa H2 khel 0, ive. 5
the butynyl et dr&ggm | t%la[&rgdgﬁ)ﬁ%h &‘f\éé%l/ll 0%8“ g W%eﬁegl??q‘ é#;
chloride To a 133s%l;WMS: osrm;f (MBHB; . NMR Qﬁm MIHZ) mﬂs«met)l Bl 1.gnlorides i m 29 ni

of dichl oro- tfgan% was ro W se added 087 nol) of DMF followed
by 15 7. 24g ( 28-2AdMy) 25 %2p(p- ’zﬂymﬁdﬁy«lﬁﬁn% ﬁé@ukﬂbrﬁ @cl-H)écﬁé?l(dm sal t

The reaction= mletlyrog)vxf,a§8 &, er_rgqqz ey, 497 1, Uk gy AL %Eﬁ?‘ﬂ'e

room tenperature and stirred for 2 days. The reaction Was our |nto
i ce and exPradfBdlQRies. 18D nL of hexanes. The organics were washed with
wat er and brine, dried over Na2S04, filtered and concentrated in vacuo to
provide 6.23g (88% of the sulfonyl chloride as 20 a yellow solid; mp.
63-65C. EI Mass Spec: 243.9 (M) But -Exapijyé @xy- benzene To a sol ution of

6. 14g (23.4() mo i phen hosphi ne di ssolved in 100 nL of benzene
and SO nL of THF %‘éoﬂaﬂ &Pyim‘% *ﬁ\!e'e iRy Uninéd-meshoxy-bameybrpipesfineos Af t er
five m nutes 2.00g (21.28 mmol h&?b&ﬁ}ﬁcﬂ&ﬂ@n?hrox?aﬁﬁ&’é ved in 10 nL of THF,
was added to the reaction followed b 3.40 nmmol ) of diethyl

azodi car bdQyl ate. PH&- Héé@lxheﬁg’l)r(éamth@i‘}’ bmxxlhrﬂmlr\MstMDmlrwwqbrépraredlBh at

room t enper at T

chr omat ographgg&orgﬁgit(fl e&e?@%ﬁﬁc{a?}ﬁg)q%n?%%aﬁﬁ%ple E&t gd'%i%‘ﬁézm(‘h: 10) to
provi de 2. 18g dietasrplanfing OE).BY) MOminicdd apd dpexigylyibensit bitbrigs( B5.64,€p00 | i dui d.
El Mass Spec: 146 0 (44723 -6U 4- Byt - 2- ynyl oxy- bcnzenesul f onyl
chloride 2 2 &%) Sﬁl%ﬁ\l\ggg(%)deﬁ%%&”ﬂ'ws 233|<M+P§n of 0.146g ( 1.0 mml)
of the but-2-ynyl oxy benzene in U 3 nL of dichl oronethane in an acetone/ice

bat h under _N= was dropw se added a solution of U 073 niL ( 1 nmmol ) of
chl or osul #dni ¢ aci & '@l‘goﬁhy@r“dp‘é‘ﬂ?’@i"?fr’?é!lhﬁﬁ@e wmepameacsordm tplthm was

compl et e, 1 he gegababilodas oY G EXBRplNP SEAGH Oflalfiy Bt TLRT1Throkf 13

tenperature for 2h. To the reaction vva t hen ropvm se
mmol ) of oxal $ihydhi4onethexy-Heokylbaminobythanall 61 In2 cDMAmMmbIR NEeldtidgn( Wa%)heat ed

to reflux for gﬁ%%‘iw&hﬁfg%%ﬁﬂb@ﬁtf&h&% e and poured into ice water.
r

The organic |ayer was Was ine, dried over sodiumsul fate, and
concentrated in vacuo to provide 10 0.130g (53% of the desired product as

light b | 2- | -b thiol T | uti f 11.8
C0u8 ol 00r tri phed b ek eben OB P oty genateper Gethane. and
0.3 nL of DVFcumexpitdrt chfl eget WAk prepired a&lordife t&ﬂ@%n&%ethod as outliped

ynyl oxy-benzenesul fonyl chlorid , dissolved in 15 nl of dichloronethane and
t he in Example’ 1. Starting from (4-but-2-ynyloxy-benzenesulfonyl)-acetic acid ethyl

ester (2 g, 6.73 mmol) and bis-(2-chloro-ethyl)-(4-methoxy-benzyl)-amine (2.61 g,
8.75 mmol) and following the procedure as outlined in Example 1 (Step 6) 2.5 g of
25  the product was isolated. Yield 2.5 g (77%); yellow oil; MS: 486 (M+H)*

4-(4-But-2-ynyloxy-benzenesulfonyl)- 1-(4-methoxy-benzyl)-piperdine-4-
carboxylic acid was prepared starting from 4-(4-but-2-ynyloxy-benzencsuifonyl)-1-
(4-methoxy-benzyl)-piperdine-4-carboxylic acid ethyl ester (2.5 g, 5.15 mmol)

30  dissolved in THF:methano! (3:1, 200 ml) and 10 N NaOH (15 mD. The resulting



resulting mxture was stirred for 2h at roomtenperature. After the
addition of 5 nL of 1 N HO solution the reaction was stirred for U Sh
followed by the addition of 15 nL of brine. The organi cs 2WePET ar at ed and
concent r at egoioRaacuo and the residue was diluted with ethgir aieloepN

sodi um hydrOX| e solution. The resulting precipitate 20 was filtered off
and the aqueous | ayer was acidified to pH2 and extracted wth ether. The
conbi ned organi cs were washed with brings.dried over Na, SO, filtered

t hrough Magnesol and concentrated in vacuo. The residue was chromatographed

on silica gel i _ . (4 , rQyide 1.1 (429% of
the Ehiol as rae%)}ehn{g%u}g% mbg@?@;@‘{ gpec:me 7@]‘%%\9153{@)9 92(§Yep % Yle?’(pl'z% g

4- (4- But - 2- yniph@nyefpivang bdlid; frprd2B 7€t kgt 358 @Iy dr o- pyr an- 4- car boxylic acid
To a solution of 0.112g (2.81 nmmol) of 60% sodi um hydride in 2 nL of THF,
cooled to 0 C) was added a solution of O SUQy (2.81 nmmol) of

4- but - 2- ynyl oxyberggngg hif@lm 45501 Y08y 1653- l?enﬁéneﬁlflto-ﬂyﬁtl (Ehﬁaeths;%tibédng

m xture was stirred for 0.5h at 30 roomterrperature hen cooled to 5 C
fol | owed by tHBEerd@&idGappxgtic ecid (88 % 19 remobhand foll@wvme@t: procedure as outlined

To1 2 0 oo 2 eeIPaEoBeh o nhkral B e o e Aeh Rl A

allowed to vvamcthoxy bym)-mmmpchneaumanbowmd a¢1drhyacb‘oiymmw wddi isolawdl ad. Hh and

th hed f 3 Th | t
i xture: v cRErieBiond® b o i Sikee AR 16 i B2 S S L E B e
washed with wWebR (380 818z, iDNMBodr): 841 96/@1—%33@@ 3H) ttzgr(ﬁdzﬁ)tﬂhc{ (‘rtgihgﬂ pl ug

of silica gel and concentrated®i n vacuo. The residue was triturate
hexanes aHl a&é&l gni 3, B9m 2t 3.87 éul 3Hy 421 . U=712% dt. 2He 408&r(ldoi<72 rk:> aC| d

as a sem sol I r 3

4- (4-But - 2- yn!&?%?g’-%ﬁé r@ﬁg ﬁ%t ﬁ?ﬁ‘} Jt %t%r a%/h r7 43 I’an Zarngxyﬁc acid
10 hydr oxyam @eJ=ToHa, ZH)COSaGI(aitlHON10E! 6. IMQIKW(%llHnDI) of the product of

4- (4-but -2 ynyl bxy- phenyl sul f anyl et hyl ) -t et rahydr o- pyr an- 4- car boxyl i c
acid) dissolved in 7 nL of dichloronmethane and 0.175 nL of DVF was added
1.27 nmL (2.54 mmol ) of a 2M sol uti on ©fa I3y| chloride. The reaction was
war med to%oomtenperature and 15 stirred for 2h and then recooled to 0 C

A i xt ureldf U, 874-(hBut-2rynyloxyrbanzenssulfonyb L (drchlproxhengydrirerding- i on, 5.0 nl

of THF and 2.0 nL of t-butanols ¥epsxyiibaBiddgdercky tagmtkhe reaction. The
reaction was stirred at roomtenperature for 1 and then concentrated in

vacuo. The resi due-éshlorabenzte@- wdtdxymfwﬁl-mmﬁbuhmwaﬂdretphﬂed conbi ned

organi cs wer e,/ t [ie [ & filtered and
20 concentrate {r?ﬁ\?%}{:”tfcgé %lﬁmgem%@hi}\}gg cﬁx rPqu ggéretﬁ%%lgd&g%\ar%fﬂ“ea gel
eluting with dictbhwdmmnet]lﬂahg,/%ﬁnmmncﬂnd@Q:Blo&)behnylmhhmhelem)z 21cmmbl)t he

sul fi de-hydr oyam e S0 p. 135-137C. El ectrospray Mss
Spec: 336;)'/(?% Pl 2 Dk B gudy M2 o B

4- (4-But - 2-ynyl oxy- benzenesul fonyi met hyl ) -t etrahydro- pyran-4-carboxylic

aci d (4-Chloro-benzyl)-bis-(2-chloro-ethyl)-amine was prepared according to the
general method as outlined in Example 1 (Step 5). Starting from 2-[(4-
chlorobenzyl)-(2-hydroxy-ethyl)-amino}-ethanol (12 g, 52.4 mmol). Yield 41.27 g

25 (90%); yellow powder; mp 115 °C; MS: 303 (M+H)"

4-(4-But-2-ynyloxy-benzenesulfonyl)- 1-(4-chloro-benzyl)-piperdine-4-

carboxylic acid ethyl ester was prepared according to the general method as outlined

in Example 1 (Step 6). Starting from (4-but-2-ynyloxy-benzenesulfonyl)-acetic acid

30  cthyl ester (4 g, 13.5 mmol) and (4-chloro-benzyl)-bis-(2-chloro-ethyl)-amine (4.9 g,
16.2 mmol). Yield 3.5 g (53%); white crystals; MP 91.8°C; MS: 490 (M+H)’



hydr oxyam de To a U C solution of U 1868 (0.56 mml) of the product of
4- (4-but-2 ynyl oxy- phenyl sul fanyl met hyl ) -t et r ahydr o- pyran- 4- carboxylic acid
hydroxyam' de, dissolved in 1.2 nL of THF and 4.8 nmlL of neRlapot 2083 '

dr opwi se a%@ oI ution 30 of 0.619g ( 1.008 nmol) of O’&Qf}%dégﬂgﬁm of

water, while eeplng the tenperature below 2() C After the a 'on was
conplete the reaction was stirred at room 2 2 OCT 2003 , WO 00/44723"
PCTNS00/ 01864 ~ , _62_ tenperature for 3h. The reaction mxture was then
poured into a cooled solution of 2.5 nL of toluene and 5 nL of ethyl
acetate and the precipitate was filtered off. The filtrate was extracted
with ethyl acetate/toluene and the conbi ned organic |ayers were washed with

water) dried over4ma3804 wytbxgaeagstiebidfond)i I AVaLO0-behd)-pipeidiises-was 5
triturated with e “iff cetate/tol uene (5:2), filtered and dried in vacuo to

provi de 0. 12§21P8% f”ﬁ% PESPIAFCS nRtankin g E0mA A (¢- Bttt 2y nydoxy - Repzanesudfonyltl- m p.

184-185 C  El(eehibRsph RIRSLarAR lc.( a 1
4- (4-But - 2-ynyl oxy- be%%)eﬁu 1f| ny ar 1 -tetrﬂl?f %)r [g%?%n gé‘rzbtl)%(m(fl?c acid

hydr oxyanPde dmsolyedoig EdF mégtaanobB: 1U( 12)9881)(23@“18@ M’rbllagi)HoﬂOt mb. pTlmdmsmlumg
4- (4-but - 2yn f l.met h tr Icac'd
hy((jr ox;am ée)‘%ages%nofﬁve i‘z}.’f ﬁ{fmo‘fp 55 H%‘f ‘L&éx‘&a@eﬁyé. 7|)r1_§ cpgé I |

hydr ogen perQ&O‘ZﬁI}ewhﬁesrﬂid,lmpIﬂuS °'UJM$.6%QI9i(MH-HvaS allowed to warmto room
tenperature and stirred for 24h. The reaction m xture was then recooled to
0C, quenched with saturated Nar SO, and concentrated in vacuo. The residue

was diluted with vahmg armmsil chl @r&mrﬁ?ered gz:cgegu@%mns‘ﬁ -(A%h reﬁ@éﬁgfg Wi th

wat er and brine) dried over concentrated in v The
resi due s @ieBlRstbephprdig er*id §243|1 cé 98l mnol)iang mllplwu@the procedure as

di chl or onet h%ﬂ@hgﬁaﬁl% 16 ?§§§}:§ng§’6 %1354 it 9.9 )[‘—f%lf heogﬁ%ags% on)'f'nl)-ffl-'S a

white solid. E ectrospr _

4- (Lg ((fj1 % td)gt YﬁyMowyjep?ﬁhplp):mma-Myﬂb}achhm%o;hyﬁgixlyla:hwélr?rgﬁl-ﬁs@weanaﬁ 29

car box - bug,) sy .

t et r ahydr o- 2 y?’inE 5’§r 66’%@?‘& 8“3 %ﬁ{!‘g‘%ydg o‘% JEéM%n‘ﬁs‘étﬁ fNMnEy Faceti
acid ethyl esmer (100|IQH2, D&ﬁ;(ﬁdWE'l)SS‘&Q§ ﬁ-gde%t(% al—lg“ vk® b%g ﬁ\ohﬁ? i0gy of

pot assi um car bonat e g 8- cr own- gﬁé U chi or oef hyl” "ét her
(4.75 m 1340(& FhotpEs Ehd )et4r8<9b@c yviH)a r(ﬂuinqoﬂ@mlde . 3.59) (si AHnethy|

cAYI et one LER0uRkn 00 YD UIEs apipeatied ot refl ux overnight before
and the filtrate was concentrated. The residue was dissolved in
Exampie 4
1-Benzyl-4-(4-but-2-ynyloxy-benzenesulfonyl)-piperdine-
20 4-carboxylic acid hydroxyamide
Bis-(2-Chloro-cthyl)-benzyl amine was prepared according to the general
method as outlined in Example 1 (Step 5). Starting from N-benzyldiethanolamine
(164.6 g, 844 mmol). Yield 178.5 g (79%); brown solid; MS: 231.9 (M+H)"

25 1-Benzyl-4-(4-but-2-ynyloxy-benzenesulfonyl)-piperidine-4-carboxylic  acid
ethyl ester was prepared according to the general method as outlined in Example 1
(Step 6). Starting from (4-but-2-ynyloxy-benzenesulfonyl)-acetic acid ethyl ester (2
g, 6.73 mmol) and bis-(2-chloro-ethyl)-benzyl amine (2.3 g, 8.8 mmol). Yield 3.33 g
(99%); yellow oil; MS: 455.9 (M+H)Y

30



chl orof orm and washed with water. The organic |ayer was dried over NazZS04,
filtered and concentrated. The conpound was isol ated using gil gepoa8!

col umm chromat ography by eluting it with 20% et hyl acetate: hexane

sol ution. EyOydasda{ [4 5 (2-butynyl oxy)phenyl]sul fonyl } PpcTUSo0/01864

t et rahydr o- 2H pyr an-4- car boxyl ate was isolated as a yellow oil (10.06 g).
Yield 80% Ms: 367.2 (MtH)' 4-{ [4-(2-butynyl oxy)phenyl]sul fonyl }

t et rahydro- 2H pyran- 4- carboxylic acid wasisprepared according to the general
met hod as outlined in exanple 1 (step7), 10 starting fromethyl 4-{

[ 4- (2- butynyl oxy) PhBEYAy]- 3l{hf&ﬂ21ynbldxgitfcﬁfﬁfﬂ§l@roﬂﬂjg e,aameél@@m@xémcat Qi 10 g,
27.3 mmol); 2.7 g white solid. np: C Yield VS:

Starting fronVas eiepaded siakingfeonpfl-engyli44(4- me’ut/rwlfWYd)@WenpﬁéfWV!) Psmrd‘mﬂwl} 15

A LB BE EORUAR A i 5. ) 7

[ 4- (2- but yny! andy)0) WaOH [ 15ml)X chy resullmo reaction mixture was worked up as outlined

} - N-hydr oxyt et rahydr o- -4 bo i S |soI ated f e
Lrystal s, dp: ngagneie tTuphY) S8iald 25 Badh Fibiie povieth i (o0 g b
DVsCGdb) : 8 1. 8a+if, J=2.28 Hz, 3H), 1.92 (m 2H), 2. 20 (d J=13.1 Hz, 2H),
3.15 (t, 20 J=11.52, 2H), 3.86 (d of d, 2H), 4.88 (d, J=2.34 Hz, 2H), 7.16
(d, J=8.7 Hz, 2H), 7.66 (d, J=8.91 Hz, 2H), 9.16 (s, 1H), 11 (s, 1H).
Exampl e 21 ;
1- benzyl - 4- { [ 3- ( 2-BaiD&y 1 1000y ohCenay ] & o Y I oeeenssulfonxll-pipgrding 4 o
car boxam de Etduydxyli¢ 3c1|dy(dr5(5xgpﬁeﬁ3ym)nc1§hhﬁ@rfylllt}mwe&hmbmc@%e s epalired in

accordlng ner h S Q |ned i X le 1 (step 1

scoor 0 0016 0 ERGHEE! Gl TRl TR, Y Ry QBT ek SEl R

3- hydr oxyt h| Oplbﬁﬂﬁnk: 4chrixylic adid h@dmpimdeéwaa lisothtadek hm\y/dmchmnkfe elidaftdftt M5
211.2 (MH) WD 00/ 44723 64 ~ PCT/ USO0

Et hyl {[ 3- ( 2- bwh%ypw%gr) pKtﬂ#ﬂAéF%w&rNﬁ}ébeMét &MM@%;{&# é{Ml&déQﬁ Mf#g to
th | ¥ t t hyl
(5. Pytir oxypnoviiiadis 2 HE218 165 3H, 805 (R R, Zde L 3K 7 IROSME VL

(2.66 g 20 n#B8 )4, J54. 161292?131469\/((1)%228 eHy, 109 %Un. B, El46: (rr2654H}l. 7(NH(hD 5
Et hyl yl ) I Y acet ate was prepared according
to the geier a?ﬁ)né%ﬁéﬁqﬁ B@?ﬁg iﬁyl qu( e 1 (step 3 ), starting from
ethyl { [3-(2-butynyl oxy)phenyl]sul fanyl}acetate (Sg, 18.9 mvol) and ozone

(23.3 g, 37.9 mml ); 6.19 g yellowoil. Yield 100% MS(El): 296.1 (M-H) + 10
Et hyI 1- benzyl - 4- {[ 3- ( 2- but ynyl oxy) phEX$MP&5f ony| } - 4- pi perdi ne carboxyl ate

was' prepared accei4ligpombbeh)-Aa5 eat-20mIIGY - le 1
(step 6), starti ng(?rgm eth ey # E( EPEZ- Egt?'i/ny o@fﬁ*ﬁ%‘ﬂ{f’mﬁ u??ony } acetate

(3 g, 10.1 mml) and Benzyl - Cathlﬂﬂ%?léhefﬂrw;mm ne hydrochl oride (2.88

EJioeﬁgyr 4- [3 (2 %'u%f}%?/:ykgw)xg hgﬁ l UI %q‘:‘fq&}&&?'\%ybgs? ine a‘!%oxyl ic acid

was prepared acouiing tn@dpnb%mmmbumemmmmt (Stepe2). | Srareing fping 41

(step7)) starti fr.om I L

1 benzyl - - £ B PSorbRHY By caeeris L YL S 5 19 PR R 20BNy | ate (2. 9
20 g, 6.37 mMefiridel37G, 96‘6f1f1m‘M)|7tES PONAE prodiils isdidkd. CYléIU@'QS%’lW)NS 428. 4
(MtH) + Starti ng from 1-benz . [3-(2-butynyl oxy) phenyl ] su

} - 4- pi per di nePOHPIX YIS 87%15¥ g, 2.34 nmml), and foll ow ng the
procedures@qs outlined in Exanpl e 1 (step 8), 460 ng of 1-benzyl-4-{

[ 3-(2- butynyl oxy) phenyl ] sul fonyl }-N hydroxy-4 25 piperdi ne carboxam de was
i sol ated as an of f (4hAente-pulldxy-bangenegulfongl)-adeat akid ethylogsiel®as prePardd ( M-H) '

~H ~ (300 MHz 8 1.83 H) 89(m
oH), 3 .29 ( maccg%?%g%e(nasﬂ %h(o'ﬂ s %Eph?eg n é)ﬁbmp%e l gﬂéqé %mé ';Sroml ('4_1‘5
(d, J=2.25, 2phnt-2Angioxy.phényislfadid)aciclacidethiilyier (7.04 £ 263, mild)).and oxone
(25 g) (4-Pent-2-ynyloxy-benzenesulfonyl)-acetic acid ethyl ester was isolated. Yield
30 8 g(99%); yellow oil; MS: 310.9 (M+H)"



2 2 OCT 2003 , WD 00l 44723 PCT/ US00/ 01864 _65_ Exanple 22
4-{[ 4- (2- but ynyl oxy) phenyl ] sul f onyl } - N- hydr oxy- 1-i sopr opyl lbi)l %eri di ne
car boxam de Ethyl 4-{ [4-(2-butynyl oxy)phenyl]sulfonyl 0CT 2003

}-1-i sopropybodadhperi dine 5 carboxyl ate was prepared accog@i(sholoPssh e
general nethod as outlined in exanple 1 (step 6), starting from

(4-but - 2-vnyl oxy-benzenesul fonyl )-acetic acid ethyl ester (6g, 20.3 mmol)
and isopropyl [Dbis(2-chloroethyl)] am negzpydrochloride (4.88 g, 22.3 mmol);
5.28 g brown oil. Yield 64% Ms: 408.2 (MtH) + 10 4-{

Lo (2 but vy oY) PERKIRULLADN d clocn IR O] pe B BRI AR ERIROEY T § 2T

was prepared according to t(rhe genera out
(step7), st ardarbuxyfic acid ethlyy kster was prepared accordmsz to the general method as outlined

4 (L3 (2-Dut vl oop) phanl Lo Lony b lid SOPLORYlL L BLBeLl o carpoxylate
(MrH) + 15 St agthyingref (9@ 17 9 mmol) and (4 bromo benzy]) bls (2 chloro- ethyl) amine (5.83

4-{[4-(2- butynyloxy)phen ] sul fonyl }-1-isop yl - 4- eri dine carboxylic
acid ( 1.9 g 5l rﬁT@FT)U} A gp&rhcmxpwwtwaél %@gdﬁwkﬂ ggédﬁl%heldwl melErgnpl e 1

(step 8), 107 9.9 (
4-{[ 4-( 2- butynyl oxy p en ? suIW-onyI} N-hydroxy- 1-i sopropyl - 4pi peri di ne
car boxam de was i sol ated as an brown solid. np: 10SC, Yield: 5% Ms: 395.2

M 'H NMR (300 o b 1.2 27 2U
(2H) " 2,73 (m 2I(-|) o @Ng"zé’"t‘)??@"é#?g)(é “Rest- #Pglghj gé%é@‘?“‘gw hﬂ%?%fg?&eég (m (ran)
7.19 (m 2H) ,cambok¥lié mxdm rePardd &iirk ﬂrbm 11- o §-berzy D 4-(Fyannl ghylok

#h
4-1[ 4-(2-hut | oa henyl | sul f onyl N- hydr oxy- 1- ( 3- r|d|ntrrethl -4 25
pi E)[er i ((j| n‘g é}eé y) yg%/ppﬂppdm—g c%rb}oxyhc gﬁ:xd ethyl ester (2. 691 g48 mmol) dlss%)/lv):d

[4-(2-butynyl 1QX’YI){PJFr%¥An])§ k’llof)CS@ylln}) Qno( 30 WrNa@I—FYk{Tﬁ\tnEy 4eRliRE rgicﬂg

carboxyl ate was prepared according to the genera as o I'ine
exanple 1 ( streixugy wastwearkédhgp Ay owdliped buExanpley| Ssep- 7be1dmdad1é35ugf(651%b )efacet c
]

[
acid ethyl e ) iridyl methyl [bis(2-chloroethyl)
am ne hydr ocﬁ%@rlsf?ﬁg(%&?é’? én@% S.L%Eg(lﬁnﬁ?/ 370 mg brown oil. Yield 5% WM&
457. 4 (MtH)° WO 00/ 44723 2 2 OCT 2003 PCT/ USO0/ A 864 -66 4-{

Car boxyl 18 ci d waBHE paF e S aTIAGD ST Gt I SR O RSB Dt med i n
exanpl e 1 (stg@perbihe- 45daﬁfdx'[yn9 atitomn 3t BYb.98 mmol) and followmg the procedure X
4-{[ 4- ( 2- but nony)pheny]squony 1-(3-p r|d|nlmet%£zj4p|per| I ne

car boxyl at e (03'%‘@ lenioSiep @BMgﬁllr wrene-penzyNide(dpat3apmylaws: 429, 2

M+H) + Start d I
et hy1) - 4pi ;&F?a%”ﬁ%ﬁyﬁgxérﬂﬁ% SELABYRTNID R RHC VA sl SaTHEY Y
procedure as selita yeltaow BoiidEXMdaﬂ%l mps62fC.8Y1S: ZHP (g+H'; ‘H NMR (300 MHz,

4-{[ 4- ( 2- | d -1 .10

(3{ E)yrl(dlzﬁ %ﬁﬁ%g% ]r(fsa Q‘Zﬁ%g&gy O“\}//vz%‘lh 26 fretilhd B hidD: sol i d.
115C; Yi e.gb (8 4 =~ 1.86

ET, 115¢ vid (sﬁ% 3M§(d 'M) 126%‘*&1?649me&'§6€$@ L\lﬁ? 7'3%’3)%19%&(

J=12 Hz, 2H))2H), Zé6((§n412}~1)1 32(89 ALY ). 2H), 7.17 (d, 3=8.9 Hz) 2H),

7.68 (d, J=8.85 Hz, 2H), 7.9 (t) J=5.6 Hz, 1 H), 8.0 (s, 1 H, 8 S 1 (d.

J=7.9 Hz, 1 H), 8.87 (d, J= 4.6 Hz, 1 H, 15 8.99 (s, 1 H, 11.4 (s, 1 H).

Exanpl e 24 3-{(4-(2-Butynyl oxy)phenyl]ssarhplarlyl} 1- et hyl - N-hydr oxy- 3

bl F g: ![ dij car goef ﬁneﬁ-cgré)zo bsénei‘gl)jll (4- c?%r}I'ndylkpxej‘f-b%ngen%éu(iﬂ)rngﬂz(;}/iLétpdil?gI d
4-carboxylic acid hydroxyamide
(4-Oct-2-ynyloxy-phenylsulfanyl)-acetic acid ethyl ester was prepared
according to the general method as outlined in Example 1 (Step 2). Starting from (4-
hydroxy-phenyl-sulfanyl)-acetic acid ethyl ester (5 g, 30 mmol) and 1-bromo-2-
30 octyne (6.9 g, 36.6 mmol) 8.9 g of (4--oct-2-ynyloxy-phenylsulfanyl)-acetic acid
cthyl ester was isolated. Yicld 8.9 g (92%); yellow oil; MS: 320 EI (M+H)"



To a stirred solution of ethyl nipecotate (5.1 g, 33 mml) in CHZCIZ (75
m) and triethylamne (3.7g) 36 mvl) was added portionw Sf
di -t-butyl di carbonate (7,1 g, 33 mmol ). The reaction m xtu gQ/Hsz@airred at

roomtenperature for I 8 h, quenched with ice water and e
chl or of ormWOR¥4H2Yani c | ayer was dried over sodium 25 sul ¥a§ e, El F\At ered,

concentrated and chromat ographed on a silica-gel colum with 20:80 ethyl
acetat e: hexane. Piperidine |, 3dicar boxyi;gc acid 1l-tert-butyl ester-3-ethyl
ester was isolated as a waxy solid. Yiel[ld 6.86 g ( 82%. M5 (ES): mz 258.2
(MtH) ~. 2 2 OCT 2003 WD 001 44723 PCTNS00/ 01864 -67 Step 2: 1-(tent-Butyl)
3-ethyl 3-{ [4-2-butynyl oxy)phenyl]sulfonyl }-1,3 piperidine dicarboxylate
To a stirred sol ut BClO{ va’l?um FQ&%E@WS abeltic2 Qeid 2B P ster | Qgs:r reﬂa@éj rﬂ) at

-78 C was added n-butyllith 1.6m solution 1 n hexanes,
mol ). The 5 avamtdingao wesgestnk mettod a3 oBlinediin Example.] (S‘he 3 Staging ﬁmrs (ﬂhen

S ety est eros By SBT3 o8 Pk o £t Tl 2R FRact on

m xture wess Sioci-2&dylboy- &n@lsﬁﬁfd’hyl)%ﬂuébﬂﬁ &hyl IleeOXWasbﬂﬂlz&ﬁe%élﬁO&yS g
fluoride (6. § n f 15 ) was added slowly. The reaction was

war ned to roo&%@nﬁ@ﬁ"&t‘l&ir@‘%ﬁ@zg fM#HY hrs quenched with 10 ice water and

extracted with chloroform The organic |ayer was dried over sodiumsulfate,
filtered, concentrated and chromat ographed on a silica-gel colum with 20%
et hyl acet at e: hexah&-Bomafbeoey)-2-(¢tast-2-yByipyY-pergenes{anyl)-piperdine-4-

Sol T ol e ENAPRRTH ey B0 pheriyal LBk 1 € AR RN 36 Byied 506
g/llji)z El)l\/gg}(](j?n n E)&nipi@g(g(dpd&lg&&id)llgl fran3 - ()&42 Q‘rﬁ)quazeﬁﬂeé\ésgfoay{)) 7acé7h:|-084b1c( m2|—|)
Step 3: To a %Q‘W‘%Séeﬂ.(‘éei &H(S‘H“F% § aqd ?%Béﬂgloéﬂ&'}%ffl g@@ffﬁ?io'e‘h I)-amine (§ fs .
3-{[4- 2- but yny| oy nphany sy subf anylBromhodepiydes(dbae- ﬂ'lyq?@krytl@ﬁ!ér@'&\ﬂfdr@)45g,

11.7 mmol ) in net hyl ene 20 chI oride(25 m) at 0 C was added a saturated
sol ution of hpiewinerd-eandaxylielacid ethydtasier eias énlagndi qdeld 21547mg) (22%p5 y&40% hour s

the solution g@ﬁ to afford ethyl 3-{(4-(2-butynyloxy)phe;
nyl ] sul fonyl } - ppg;?;&*g? Regggboxyl ate hydrogen chloride and is stored under

ni trogen.13Mite hygroscopic solid; Yield 3.47g (74%; MS (ES): nlz 366.2

(M .Sl o, g@gg@gﬁgwg;g@&&W&xwe}lPemgpuyﬂohﬁy.up%pa&e-4-

- 3-pi peri
3;1 I{ [ 4- é 2- (But y catb oMk mb'ﬁmlyhs] ﬁmbireclnyta}tgigabbrper-idbmemaﬂhw?nl)-edt-m:dtnéyhydxgefn .
chloride (2.97g, 8.0 ., ethyl iodide 1.28q, an ; owder e
pot assi um 30 g‘g?zﬁﬁﬁéltf‘g‘?gﬁ‘%‘;’“?'ﬁ‘caftﬁp"&l&eﬁ‘:%eéh3(%8%%&)3%1\%3'3&3510%{‘%8&?@?I ux
for 18 hours. infMEFReHaHbIQ 5836 mjwnmwmp(qb nﬂndmehesmgaﬁeaétwm \Adire Wer e
filtered and concentrated. The ~ WO 00144723 PCTI US00101864 -68

resi due we e%taﬁ eorked W%SWU@meérlbedﬁa%Plan (%% Ak dY it 490 Hme) (5 Hiey: i xhite

sodi um sul fat g Gcen ougf ford ethyl 3-{
[ 4- (2- but ynyl oxy efr?gl? ngﬁg N - 1- et hyl 3- pi peri di necar boxyl ate. This

product was used W|thout further purl fication. Amber gum vyield 3.47 ¢
(99%: M (ES): m éta?’t%dé ( MB'&Q . 1-?4-bromo-benzyl)-4-(4-ocl-2-ynyloxy-benzenesulfonyl)-
piperdine-4-carboxylic acid (570 mg, 1.01 mmol) and following the procedure as
25  outined in Example 1 (Step 8), 100 mg of 1-(4-bromo-benzyl)-4-(4-oct-2-ynyloxy-
benzenesulfonyl)-piperdine-4-carboxylic acid hydroxyamide was isolated as a
hydrochloride salt, a white powder. Yield 17%; mp 140 °C; MS: 579 (M+H)"; 'H
NMR (300 MHz, DMSO-d,): & 0.828 (1, J=7.14 Hz, 3H), 1.25 (m, 6H), 1.38 (m,
2H), 2.27 (m, 2H), 2.49 (m, 4H), 2.73 (m, 2H), 4.03 (m, 2H), 4.91 (s, 2H), 7.18 (d,
30  J=9 Hz 2H), 7.47 (d, J= 8.1 Hz, 2H), 7.68 (m, 4H), 9.43 (s. 1H), 10.25 (s, 1H),
11.19 (s, IH).



p>5:

[ 4- (2- but ynyl oxy) phenyl ] sul fonyl }-1-ethyl - 3- plperldlnecarboxyllc aci d

[ 4-{2-butynyl oxy) phenyl ] sul fonyl }-1-ethyl - 3-pi peri di necagh aC|d
preparegd s ng fromethyl 3-{ [4-(2-butynyl oxy)phenyl fon

-et hyl - S&Op&é’?“{f?necar boxyl ate (3.2g, 8.0 nmol) dissol ved’d"ﬂ-’s‘?‘llﬁj*’%ﬁst hanol’
5:25 mM) and 10 NaOH ( 1 S m). The resulting reaction m sture was
worked up as outlined in exanple 1 (step ). Yield 2.11 g (71 %) white
solid: nmp 159.2 C M (ES): mlz 366.3 ( + Step 6:

3-{[4- (2- butynyl oxy) phenyl ) sul fonyl }-1-et hyl - N- hydr oxy- 3pi peri di necar boxam
de | S Starting from 3-{

[ 4- (2- but ynyl oxy) phenyl ] sul fonyl }-1 - et}jmh;[ﬁép;i peridi necarboxylic acid
(2.0g, 5.5 nmmol) and and foll ow ng the Procedure as outlined in exanple |
(step 8)) 0.193g of-(4-But-2-ynyloxy-benzenesulfonyl)-1-(4-fluoro-benzyl)-piperidine-

3-{[4- (2-butynyl oxy) phenyl ] sul gggﬁj(}é‘gl}%gaﬁ%‘{y&%@%?}ﬁxy. 3- pi peri di necar boxam

i de hydrogen chl oride was i sol at Yield 10% np 190.3 C;
M5 (ES): nPz: 4U5. 3-[(4uHmpro: benHlN{NEydr()ﬂ,OethMMmlﬁINE@‘ajﬁ) bwds 18 aréﬂ")
1.97 20 (m 2 m 2 2 ). S2 9S 3.82 ( 1H),
4.91 (m 2H),|5g“.°|”§“%6 g" &‘Qr%e{‘e B ‘ht’é ?H}‘"‘ ‘6%"6@“61 Ste@ 4)g Stagting fgpm
Exampl e 25 dlethanolamme (15.7 g, 150 mmol) and 4-fluoro-benzy! chlorid

3-{[ 4- (2- butyn ﬁ&jphenyl]sulfonyl} Y(a-chi or obenzai )Ny df G%yE 3! %5

pi peri di necar {hepproductimag solated. Yield 20 g, (93%%) yellow oil; MS: 215
3-{[4-(2- but ypmlepry) phenyl [ sul fonyl }-1- (4-chl or obenzyl ) - 3- pi peri di necar boxy

| ate Starting from et hyl
3-{[ 4- (2- Bt ynyl oxy) phenyl ] sul fonyl } - 3- pi peri di necar boxyl ate hydr ogen

hl d 1.1 hi d 0 485, 3U 3.0
ﬁ’m)IO;I i ﬁ ((:Iry acg% oﬁ ;@89}#52?@% ?Zo(f l%\r‘xaoeﬁbyqf%‘@m%r%%;éﬁﬁg%‘ ‘E)lﬂ?qof‘h% tq the
exanpl e 24) ( gtrepal 4hdthdd by loudingd [u4 Bﬁx&ni@w Mnmt@pqs) pheatnles kb OfLydy

(4 chI or obeng 2003 ~ WD 00/ 44723 P /USO(B 01864

di
car box y%l'gf@?@v&g%g% F'Ié}gﬁ&"é%‘)]aﬂ“ﬂﬂ%wi*o‘?g 11§ Hpeopr2$agres ofihe prodien t o

t_he next st epwaé {sbiatetl. fyu1d Dek, ©6%) T bre@hiseid; nY, b6 (ES):
e Nowy S et il i beg, 06%) sOffd; i 6899 2R 09P M a)VB
[ 4- (2- but yhyl oxy) phenyl ] suI fonvl }-1-(4-chl orobenzyl)-3-piperidine S
carboxylic acid . 1.

3-{[4- (2- butynyl oxy) pﬁgtnylyjl Xy (b)ehnﬁx}esvlf?%l) TR OR98PEY-pipgridingdr i di necar bo
xylic acid wasarppxypenred ethyhestérngasfpreparet fucbrding to the general method as outlined

R el
15 m). The rehyuu dsien (S gemq mmblmﬂdtthldﬁ@%eW}iﬁg-(ll@hl%ﬁo &Hgngaﬁﬁfi é's'k '\% (ES)

exanpl e 7 Yi_el d 75% , white solid
m zn262 (% lf_ﬁg)l ngungg% g ot the proc?ucg was/%solated Yield 5.3 g (67%); Brown oil; MS:

3-{[4-(2- but yad eypphenyl ] sul fonyl }-1-{4-chl orobenzyl)-N-hydroxy3- pi peri di
necar boxam de 15 Starting from
3-{[ 4- 82 butyByIoTy)phenyI]squonyI} t-(4- chIorobenng% ?I .
i peri di necar box n oW, N e
prp yl4. -Bﬁt'fi lf)en%ene%ul? rgﬁo !-)(4 ugfrg}e&zyl p{pendmg 4-

procedure as outlined In

[ 4- (2- but ynyl wmh@aqxb]\sasl ;frqm]ctd }tan’tmgélfrom 4-(4-but-2- Knyloxy bentenesulfonyl)-l-

chl oroben;_zsyl)( ‘% dropy 3°ﬁ%&pd{ ar boxam de hydrogen chl ori de was

i sol ated 8s 8 BV PIPeHIEe ﬁ‘ﬁ agghethyl qster I@%5$E§) mmpl ) disseived 1

(MH) S ;' H NmeBn(aﬁQ M52, (1600 qsa 108N2N90 2

() 219, .89 207,14 (d. 20 “r%" ). ?rhggﬁsgghf%%augé

1H), 9.46 (s,MPre @We@ Upgis outlined m Example 1 (Step 7). Yield 5.7 g (63%); white

4- {[4 (2 But delﬁb%y)l{?@?{?é’l’d waﬂﬁ%ﬁhfb (4-(2-piperidin-i-yl-ethoxy)-benzyl]
y

25 pi peri di ne-4-carboxylic’acid hydr am de.

Ste
3-{
3-{
was
}-1
(1

30 Starting  from 4-(4-but-2-ynyloxy-benzenesulfonyl)- 1-(4-fluoro-benzyl)-

piperidine-4-carboxylic acid (5.7 g, 13 mmol) and following the procedure as



A m xture of diethanolamne (2.1 g, 20 mmmol))

4-(2-pi peridin-1-yl-ethoxy)-benzyl chloride (5.9 g, 2U mol % and K, CO (10
g) excess) was refluxed in acetone (100 m) for 24 hrs. At ﬁeﬂféfn@f,!lii
reacti on njxt s cooled to roomtenperature and filter S
concentrate oltd;g%&zr‘\?ness and redissolved in touene (200 M)ngfrﬁja$0%%¥\%nyl 30
chloride (6.75 g) SUmol). It was heated to 80 Cfor | hr and the
separated brown solid, -49-
bi s-(2-chloro-ethyl)-[4-(2-piperidin-1-yl-ethoxy)-bcnzyl ~-am ne was
filtered 4 =1L 0B, ~ .. PCTI USO0/ 01864 .~ ngd dried.
The crude p\r/c\joqcti‘glg{1 Zh\l/v;s%értngt%eln(s’t%e' 32832%5 ét0$4% P‘H ﬁ?ﬁﬁﬂr'éer“i‘%’ﬁf‘i‘%’ﬂ.y”\ah fd: 7.0
0, (89% . 4-fluoro-benzyl)-piperdine-4-carboxylic acid hydroxyamide was isolated as a HCI salt,

[ 4- (2-Butynyl oxy) phenyl ] sul fonyl }-1-[4-(2-pi peridin-1-yl-ethoxy)-benzyl]5
pi peri di ne- @-@Pgﬂgﬂr‘l"i ek §4%¢ h‘?Pe@&é‘r %@%é%%ﬁér:éﬂ%%@(ﬁh Miz 0 t he

gener al et hgg-@s 5qudd N Iy~ € e ¢ tarti f yl {
[ 4- (2- but ynyi oxYy) Bﬂlég}fy S] %?o%?%c%@é??@“?@ ‘s’fg.(é) ir%‘ﬁbﬁ??%?}h
gi f, - <(:| 2- cm or7_cﬂle¢d?§' hé&%H(z,EPDl m-le)si)(dlizh-gml H?tMXg)zshe,?%yIHz: anj,:*v)em (d, J=

i hydr ochl or : .8 g of product rown oi was
i sol at ed. . ﬁ‘gﬁa /c?%n?s'.}?@gg%(- MeH) ' 10 4-{
[ 4- (2- But ynyl oxy) phenyl ] sul fonyl }-1-[4-(2-piperidin- |
-yl - et hoxy) - benryl ] pi peri di ne-4-carboxylic acid was prepared according to
the general nmethod as outlined in exé¥ampie18 (step7), starting from
4-{[ 4- (2- But ynyl g [=%4 | - - Ri o/ o EN I
-yl - et hoxy) - benz@ﬁﬁ?%@rﬂly@ et{e -Q%:Hae}%%é(n I-I)l('g (gé"pgﬁ%p#}wsptl%er"d('? .0 g, 15
5.15 mol0); 2.2 g of white pdweaeboxylipacilAydEpxyamidd 77% MsS: 555 (MrH) +
Starting from . . . .
4- {[ 4- ( 2- But ynyl S PHRGHAyehypmino-mohyly benzgnitrilg was prepared pespifingenzy | -
pi peri di ne- 4e arrgenenyl methad kdotBndd ig ExamPleMsidp 4p&shih® bAWiABanbhg iR ocedur e
as outlined in Exanple 1 (step 8), 1.8 g of 4-{ ][4-(2-Bu_tynyl oxy)&gge(nyl] 20
sul fonyl }- 1-{%2 g2 pmzeq)) efid-brome-priplyniplefdnsel §1 mmedy i Yieldel68%awhisxyl i c
aci d hydrox;ggm;qlgp Yebech K- gﬁﬁga@ﬁ_}@n yel | ow spongy solid. The

di hydrochl oride salt was prepared by dissolving the free anmine with

met hanol!idc hydrochloric acid. np: 124C, Yield: 1.8 g (32%; Ms: 570 (M+H)'.
25 Exanpl e 27 TR N - ' .

4-{[ 4- (2- But ynyi gXU?bsh%ncf/lfo[r%elﬁ Hsuginel-mehyl henzomyils Was RusRagidn acarding hoxyl i ¢
aE:in hydroxlyanﬂ'nedgene:;—‘terlgr_le{lﬁled4 & aunmy}xpxxam;b_lgmyk%te 8 s@filg from l4-{[bis-(2- g

- (3-pentanyl) -pi peri.. di ne-4-carhoxylic acid ethyl ester was was prepare
accor di ng td)ygﬁégﬂéﬂé’ﬁ’émnoﬂrﬂw&lﬁ)&gg%‘ﬂq §eH28 18 3P 2e2E9p! e Yield stge 7)) )
starting fr omwed §id; fnpl 4c;(Msbataeny | oxy) phenyl [ sul fonyl } acetate (8.8 WO
00/ 44723 -71 2 2 COCT 5003 PCT/ US00/ 01864 g, 30.0 mmol) and

bi s-(2-c2f9I oro-et hyl)-(3-pentanyl)-am ne di hydrochloride (7.4 g) 3U mmol))
3.5 g of product %GrRr-wIioxyrigazanesiltongll- 1-(4v¢ xaind-bR6a)- pi:ridir@64- ( M+-H)

carboxylic acid ethyl ester was prepared according to the general method as outlined
in Example 1 (Step 6). Starting from 4-(4-but-2-ynyloxy-benzenesulfonyl)-acetic
acid ethyl ester (5.86g, 19.8 mmol) and 4-cyano-benzyl-bis-(2-chloro-ethyl)-amine

25 (5.4g, 18 mmol) 4.7 g of the product was isolated. Yield (52%); amber oil; MS:
481.0 (M+H)"

4-(4-But-2-ynyloxy-benzenesulfonyl)- 1 -(4-cyano-benzyl)-pipcridine-4-
carboxylic acid was prepared starting from 4-(4-But-2-ynyloxy-benzenesulfonyl)-1-
30 (4-cyano-benzyl)-piperidine-4-carboxylic acid ethyl ester(4 g, 8.3 mmol) dissolved in
THF:Methanol (60: 30 ml) and 10 N NaOH (10 ml). The resulting reaction mixture



4-{ [4-(2-Butynyl oxy)phenyl ] sul f onyl
}-1-(3-pentanyl)-piperidine-4-carboxylic 5 acid was prepared according to
the general nethod as outlined in exanple 1 (step7), staPlti gl 20088m ~
4-{[4-(2-B ) phenyl ] sul fonyl } - 1- ( 3- pentanyl ) - pi peri oxyllc
acid et hyl Utevgﬁgr%%.o g, 6.8 mmol); 2.5 g of spongy vyell owgg?)}lﬁlsﬁ'%%% 98 C;’
Yield 90% ©Ms: 408 (M+H)i 10 Starting from4-{

[ 4- (2- Butynyl oxy) phenyl ] sul fonyl }-1-(3-pgntanyl)-piperidine-4carboxylic
acid (2.5 g, 6.1 mol), and foll ow ng the procedure as outlined in Exanple
1 (step 8), 1

4-{[ 4- (2-Butyny ox% t()jhuepnyﬁ ﬁumqeptl)nnlﬂ'}mqeeésﬁgr@aXy‘?lg lﬁ%ﬁ%ﬁic’ﬁe‘vm%‘)%xyl ic
aci d hydr oxyaMteldn@YM-=eld)'at ed as an yel |l ow spongy solid. The hydrochl oride
salt was prepared by dissolving the free amne with net hanol i ¢ hydrochloric
aci np: 101 15 103C, Yield: 1.1 g (42%; MS: 460 (MfrH +. 'H NVR (300 MHz,

d.
DVBO-ds): 8 1.8 (tEtaﬁH)l% 1fr'é_?m1 Z(ﬁmut Q@nylo&e’%eﬁeﬂﬁe%m)n)agl?(é-&%t%n%ylg (d.

3.0 (M 2H), 3,4
2H), 9.3 (%, DRipegiding-dgcar QOX}’!JC H)ld (Mg Pl I(nstol)lartd) follewmgpheep@Bede as outlined
L- (4 Mot hoxy- BeBzamdie 4 (Step'sR 27 ¥ B | QAVB NGNS e dmbsd Ry B (4 Cyaso- 2" PO

xylic acid hydroxya

1- (4- Met hoxy- benz;b’rp)pehcﬁmptcmbe)@hyru;tid)xydrbmﬁ@@mﬂ1&&5&’&)ath' BEdrbchidHfe?
prepared according to the general nmethod as

carboxylic aci was
outlined in e§<‘g hé‘%f(’](‘it f5ld650%: dpm 99-8gC Msin468.0'(M+H)"; 'H NMR (300 MHz,

(4- prop- 2- ynypaxsolagn f h) i y r e ed as
descri bed i n exanpl g ﬁln@gtdé ﬂ?y 233(31? 4{‘8 g% &%ﬂokﬁﬁgﬁﬁg dug’p{ Bﬂ
met hoxy- bihzy# 8812 R- tm-arte -(6t hsiB)2; 2k n@.ehyrdroehlieri sle2r), 1707%@; 289

: . ° ;
ng: 6-0 9 PheP RAUCH-HR M o%b!d, ¥551d BRLRIRS 1100 & Gy 0% M 472
1- (4- Met hoxy- benzyl) - 4- (4- prop- 2- ynyl oxy- benzenesul f onyl ) - pi peri di ne-430
carboxylic acid was prepared accordi n% to the general nethod as outlined in
exanple 1 (step7), starting from xample 9

1- (4- Met hoxy- benzyl CCT 2003 WO
005 44723 732/ PCT}‘ u)éoﬂgt‘fﬁ%‘gﬁg’% %e"?%sﬁ'gyﬁ ggf‘%g@ﬁ' b%m/ 'iip}é’teﬁ&‘?f“ Caster (6.0

g) 13.73 Fhol); 5.0 g of spongy%oyebowmsoumydmmnuaes C Yield 929% M5 444

MtH)' Startin fr
(1 (ZD Met hoxyI bgnz ?&ZIHY ethy%( SRS Densa R Aminalt Al | ) -Wisper PEPAIES
4- c?r bogyl iC aaccodhr(thoOthg geihé}aBthl’md ks oadided &l ERMOPIE 1t (RRpPAOCSHHME B
outlined in

7 ot hoxy-SeBosarmine, 43e gl g g dymesamiperie bromide (552, 46 mmob), .2

sul fonyl ) - pi pedf e peodicc@BDRANEH.CYRE, Q'SMﬂWﬁé%Hi‘xdj%M%'l R)ug-i ed as an
yel | ow sgzg]ngy solid. The hydrochl ori de sal't was prepar ed I'ssol ving the

free am wi th nmethanolic hydrochloric acid. np: | 50C Y| eld: 2.0 g

873t oy 3. 5 (oMegi e bR D %“?%‘TH“@%%P% € aecsfe (' @6”)
2H), 7.6 (d) msag Trie‘rhq as giﬂ;mquge:qamplell HB1ep19). 2S(asting Lirdhh. 2- ﬁxamr@(yzg 15
1- (4-Chl or o- gﬁgﬁ% dm%th(‘llb%zgiﬂ am1X&yetﬁ)anXl P6e (r)] 2698 “n'm&??‘é'ﬁ oP t eetgrloc(ijtlxc?%ag

carboxylic a rox

1- (4-Chl oro- bemiztpti)YLﬂel(i%SpmpyeBewﬁwdmw benzenesulEoms.9 (Mi-geT i di ne- 4car box
ylic aci et hyl ester was prepared according to the general met hod as
outlinedn exanple 1 (step 6), starting from
(4- prop-2-ynyl oxy- beazenesulfong )-acetic acid ethyl

4-(4-But-2-ynyloxy enzenesulfonyl)- 1-(4-methyl-benzyl)-piperidine-4-

carboxylic acid ethyl ester was prepared according to the general method as outlined
in Example 1 (Step 6). Starting from 4-(4-but -2-ynyloxy-benzenesulfonyl)-acetic

30 4cid ethyl cster (5.75g, 19.0 mmol) and 4-methyl-benzyl-bis-(2-chloro-ethyl)-amine
(6.04, 208 mmol) 6.47 g of the product was isolate. Yield: (72%); amber oil; MS: 470
(M+H)"



20 ester (prepared as described in exanple 11, step 1 and 2)( 10.0 g, 3 5.0
nmol ) and 4 chl oro-benzyt)-bis-(2-chl oro-ethyl)-amne hydrochloride ( 10.5
g, 35 mml), 8.0 g of product (brown oil) was isolated.. Yi%? ®CIs23 V5. 475

(MeH) +
1- (4-Chl or 8"00%](142%3) -4-(4-prop-2-ynyl oxy-benzenesul fonyl) - 5F6’§P?°’.‘ﬁ°é‘- 4 25

carboxylic acid was prepared according to the general nethod as outlined in

exanple 1 (step7), starting from 5
1- (4-chl or o- benzyl) - 4- { 4- pr op- 2- ynyl oxy- lg'enzenesul fonyl)

pi peri di ne-4-carboxylic acid ethyl ester (6.0 g, 12.63 nmmol); 5.0 g of

spon el l ow sol i d. .. 20S C, Yield 92% MsS: 448 (MtH)' 30 Starting from
1P ( 49)C/:h?/or o- benzyﬂ)(f"ﬁ?ﬁ:)ﬁ‘%’ﬁyi’ﬁwg)?st)ﬂé h’i‘éﬁ’éﬁ\yiﬁé‘wmplpe"dme"*' ?

pi peridi ne- 4.4 %Y ch [ ABlin ol ﬁgoﬁ D )27 D ' 1.
procedure as %V)%Wgoécﬁ%zggbfégér@%gg%ﬁ%%m% Ggll}sg@ﬁ%{fgﬂééﬁ%ﬂﬁtﬂ? {Otrrllg ]i n
Exanpl e 1 ( stéepedyl-benayl)epipridine-4-carboxylic acid ethyl ester ester (6.4 g, 13.6 mmol)
1-{4-chl of o- = 4= d-nr.op- ?2-ynyl oxyben I l.) - pi peri di ne- 4- car box
Jiic aci @ nydrans it R o BT RO OBC Bl The Feiing
hydrochl ori deas#dn miRarepwvepanbaddyp & ssthad HOEkdNepIE reesggriyne weldh2 3g

nmet hanolic h (groch oric acid. L 446C Yield 4.0 g (59%; Ms: 499 (M+H)'.
~H 5 NVR (30%‘ 0 fm«?s@sabg:;m;ggg?&wsmﬂﬁ(mwi) 3.2 (d, 2H)) 4.18 (s, 2H),
4.9 (s, 2H), 7.42 (d, 2H~, 7.61 (d, 2H), 7.71 (d, 2H), 7.85 (d) 2H),11.0
(s, 1 H, 11.2 (s, 1 H. Exanple 30

tert-butyl -4-({[45@nngut jreg oxy(HBweayynyiaxlyftangendsuifomyl)-) <(4-beethyl-benzyl)-

[ (hydr oxyam - qnyll - 1= pi perifdi necar boxyl at ep. 1:

bt per ai 10 1P R R Pa SBRL OSBGOS ohfNipe we wreeryra, %01 uti on
of of ethyl owbhmédacBkange (14SEpg8), 8.60 % md-But NyBAsty-sénzdidbulfsag)added
slowy di-tert-b B I Ei carbonate (7.2g9, 0.03 mmo|) at roomtenperature. The
resul ting mi S?H?P'E' g&?ﬁ' RIPSTIAHE -+ EATDRXNHC REid iy dronamide (Was aplafed ¢ aIBhsalt The
organi cs 15 yehehilwasdiad Y4 0.23r08%): dpi188 @V ais: M5 vibt %%MR”&O?
concentrated in vacuo. The residue was chromatographed on silica ge

el uting wi t hMEZIMECed,Htde] Bexar3Es. 2.27 9in, 2H).pt B (rdedH), 526¢ (19.72K), df23t he

desired pgod Sy r L ect.r N .3 (MrH)a 20
step 2 5 (roet G BRI FL b otohat T obart el - A28 SRy | at o
To a sol uti o2HR7.37-pd0 (dliJag1,12H); 636 &, bHEYYI0. 1A (&AM, 1 ERO (shuHy| ester et hyl
ester (12.8 g, 49.74 mol) in 73 nL of dry THF under NZ atnosphere at -42C
was added 24.87nlL (49.74mol) of 2M Lithium diisopropylam ne in

hept ane/ THF/ et hyl benzene dropw se t ogRQfpfxfieed -40C. After one hour, 4.0OnL
(49. 74rmol) of diiodonet hane was 25 addec‘i) and the solution was warnmed to
anbi ent t enper dudgrBntd Enpynbenzenesulfenyh)-14(34- dichlare-benaybpiperidined-wi t h H20
and extrggted with ethyl acetafen,

dried ovg(? MySCa, filtered an coﬁggﬁ?gg?‘%}ﬁaﬁ%ﬁomﬁghg?o://\/: 212 ?gl gié(%%
of the desired prad{Hydexpetyipvd 4giidhlorfieeztlasipohythAss Spec prepidd 2
(MrH) ™ 3U mopu%gmtlo?a% gcgélml method as outlined in Example | (Step 4). Starting from
diethanolamine (4.84g, 46 mmol) and 3,4-dichlorobenzyl chloride (8.97g, 46 mmol) ,
9.4 g of the product was isolated. Yield, (78%); white solid; MS: 264.3 (M+H)"
25
3,4-Dichloro-benzyl-bis-(2-chloro-ethyl)-amine was prepared according to the

general method as outlined in Example | (Step 5). Starting from 2-[(2-Hydroxy-

ethyl)-(3,4-dichloro-benzyl)-amino}-cthanol (10.7 g, 41 mmol), 10.7 g of the product

was isolated. Yield: (84%); yellow solid; mp 218-220 °C; MS: 301.8 (M+H)"

30
4-(4-But-2-ynyloxy-benzenesulfonyl)- 1-(3,4-dichloro-benzyl)-piperidine-4-

carboxylic acid cthyl ester was preparcd according to the general method as outlined



2 2 OCT 2003 PCT/ US00/ 01864 Step 3: 4-But-2-ynyl oxy-benzenesul fonic acid
sodiumsalt: To a solution of 4-hydroxybenzenesutfonate sodi um salt -
(52.35j, 0.225) in 1L of isopropanol and 225m. of a |.ON sol2l 00T 2083 sodi um
hydr oxi de wa® cadaesl 59. 96g (0. 45mp1) of 1 bronp-2-butyne. Feeuseidikds NY

m xture was heated to 70 for I Sh and 5 then the isopropanol was renoved by:
evaporation in vacuo. The resulting white precipitate was coll ected by
filtrtation, washed with isopropanol andsgther and dried in vacuo to give
45.08g (81 %9 of the desired product as a white solid. Step 4:

4- But - 2- ynyl otiyEReqaeneSwpf @nysiaGiab ofdH - 0,78 er [ of. oxal yl
chloride (47.8 m, 0 52% r?or%zl at 0Cin 244 nﬁmor%&?édé’fgg@g%‘%égﬁécﬁ%

(43.0 m) sol #if lybester-Bde. 28 pmploand Bérdiedesubdnayiitis-@etidotcsabliymmaal t i n

a drop w se ng¥iehs 16 acs i ] e was stirred. C for 30m n and
then let warmto room ?Qh%’gréfﬁglgngﬁghlétwsr 138343& Y%g?‘r.?‘h%)e ambet OiloMSias
t hen poured i538 (MeHind extracted with hexanes. The organics were washed
with 15 er and brine, dried over MyS04, filtered and concentrated in

vacuo to provide 442.0ﬁ (795% of the desired product as yellow solid . Step
5: 4- But - 2- ynyl oxy* eRYehiEnfienrdepgengswianybr b3, didichlor@berzy] ol pernilye-of

t ri phenyl phosgbbdx®iié Qci 72 4,40, 3. Q was de
dropwi se a sol utc?fglrllé (g)%lh4- b tr%a{eyny| o§§/-% %gﬂgg(ﬁg%‘ﬁ{%w@?x%%ﬂea@9‘1“%81‘5 L
CHzC12. Sti r r@et-dichlowobrnzdivpiperidive-d-cadoxylio deidlireshyl agaedeswirl (06 g Nig#!

stirred for N . ) ed L, of brine. The Qrgani cs were
separ at ed ani‘gg@ c(tjalﬁsto?‘}a}ﬁelhhﬁgl:@geg@ﬂ?f @L}Oeg}lgﬁadesNdNP(aHeﬁlw)h ditper and
filtered the fendthgizhamnn irard ivas tvatl&d\h?%sv\&ﬁﬂ@éﬁ iWExlirngle5N(§{@P7‘).aWQllghe

ed and extracted with ether. e

aqueous sol utj on separated, acidifi )
organi cs wer eig%@%%a Q#W"Hi‘@))d' BPi2Ae,"CaS etP TV V+RYySca> filtered and

concentrated in vacuo to give 1.54g (58% of the desired product as a pale

yellow oit. 22 R0 A DT 1864 .St ep  6:
T (tont obutyl) 4 ot 2 AR BT o e SR S et i o8-
net hyl ) - 1, 4pip3earidifiereeirbenybioagidat 206g, nd.Qt mrmelpfand. (306ging Othé4 proeddurefas

1-(tert-Butyl - at. A V. ] i.dine-1, 4-di carboxylate, 0.145
(0. sramm) ey Byt 30T B et Bt b ulcimglany 2omgneuitonBinkisa - of
KZC03 in 2. OdichdérofbeFzylmipartdiner £ 0arbbxyl20iid eRENH@heewhOisokfed 25 TNEC)
resulting m xt&Hrog wgs di | ugee? W t&ﬁ@c, washed with HZO, brine, dried
over MyS04 and cBhYBHE Plidedieith! 08 E030): TR 13 A SAS (MhrbieHOSMBIRBd on
silica gel elMHzNOMEG-8)E 8¢ HeK 'rmq_. 4 t ovhadg of.,.328¢. ( %()’/% of the
desired product as a co‘l)orl es(sS ol ? E (er%'t?*g?é&f%y ’4\,@' sé@ém%gll’g‘? sIVHrH)‘
10 Step 7: 4-4h. BO-@- JHYfToky? phédyI=URHRNY.S bt Jay (d) Jp8.pepioli ne6-D.69- (d,

di car boxyhi ¢ yagigd, t but,y| ' f 0.288qg (0.0643mmol) of
1 (tent. ot yrs % é{iﬁ?fﬁﬁﬁé @ Y17, 888 SF s\ M0 W 5 & 19y 3889 e

(4- (2but ynyl dsyDHphenyl ] sul fanyl } net hyl ) - 1, 4- pi peri di nedi car boxyl ate, 3. 25nL
of IN NaOH 15 3.ZSnL of THF and 3. 25nL of MeOH was heated to reflux for 3h.
The organics were renoved and the residue was diluted with H20, acidified
and extracted with Et CAC. The organi ggamplec1ypashed with H20, brine, dried
over ngSQOa) filtered and concentrated in vacuo to provide 0.241 g (89% of
the desired proddctd-Brommberzy)-iHtrrogtirynBbeebeuzenesmifohpipimndine- 464. 3
(MtFA-H) 2520 Step 8 : WAY 173 .1 - hut I-4-)§Fﬂn¥j 4- ( 2- but ynyl oxy) phenyl ]
sul fanyl } methyl)-4[( hydroxyg%gﬁ’oa%gglr: Sgﬁy%fif‘i’f QL di necar boxyl ate To a
sol ution of @g0kg (0.49mmol ) of 4-(4-But-2-ynyl oxy-phenyl sul fanyl

met hyl ) - pi peridi ne- 1, 4- .di carboxylic, acid nono-tert-butyl ester, 0.079g
(0.58nmml ) of 1- hy@flpd%ﬁévﬁ%@i‘-‘(‘Pg%kﬂsé‘lf?w‘é?@ﬁ*{:‘ a¢idprthylegstesdomag preparedy

(0. 84mml ) ofacdorfidg 2bihd igemirhheabdNRRUAMEH )in Bx&hbil € gy ffe ¢ ]
hydrochl ori de, and sti rrged at room t enper atug(e \m(érl @Eeﬁ?ﬂThen g%lgg'c? % 3nL of
SO% aqueous ﬁ?’ﬂ?"é%?h%lsr\'gar&’r%a%w R¢id LY resieB liexatipde e uparagrgpini XtUI2, was

di | uted wht h 1BUERAGH ; | - L hed over Ca, filtered and
concentrated in vae J\ge%'tllﬁ)grgWegl{aaldeqmé}sgcbﬁ(r%f)nnog{ %'gr%%thlga pl{\i%s%f Mdéé”&éﬁd‘

el uting with Yiel§od MIOHamEBHA, MS R5pcMwile 0. 077g (36% of the desired 30
product as a white solid. Electrospray Mass Spec: 435.2 (MtH)'



2 OCT 2003 WO 001 44723 PCT/ US00/ 01864 ~ , _76_ Exanple 31
4- ({[ 4- (But - 2-ynyl oxy) phenyl ] t hi o} net hyl ) - N- hydroxyp| peri di ne 4- car boxam de
To a solution of (1.143g (U.033mmmol) of tert-butyl-4-({[4-(22200§hy208ky)
phen

h

henyl ] sul f ﬁ% PCT/US00/01864

met hyl ) - 4- [V? roxyam no) car bonyl ] - 1- pi peri di necarboxylate in 5 SnL of _
CH ,Cl, and 1nL of MeCOH was added Sni of 4M HCl in di oxane and stirred for
| h. -The reaction was concentrated in vacigm and the residue was triturated
with ether and filtered to provide 0.093g (76% of the desired product as a
pal e orange | i El ectrospray Mass Spec: 335.3 I\/H—i) 10 Exanpl e 32
tert-Butyl- 45@ (2 but ynyl oxy) phenyl (sul ti nyl } nmet % e) 4- ((hydroxyam no)
car bonyl j - 1- pi per|(chmepar)b@mblateme‘ﬁesuﬁosylu-rawlcoﬁCltie¢ ybgstgr -wps( prepared

[ 4- (2- but ynyl oxy) ph

sul fa
Vet hyl ) - 4[(@6%5@%?% B%{?IHB%P‘T asjoustined in Example §(31ep 3 SBHISHOM G 55
mmol ) at 0C i ogmyn}léxwphé\%%wmn@d@lmcwaﬁwes:er ezsngfmm% B)gchfo@en
peroxi de. The reaction was allowed to warmto roomte ‘ﬁ l#r'hg_ an&ﬁtlrred
for 18h. The Rrea@tynmxmn@a@ﬂugan!lba@eca?ﬁui S FeIRE VAR X ldof
saturated sol.ution. OWO( he organai cs were renoved and t he aqueous
sol ution was %’9‘{"?88'( Clz. The organics were washed with HzQ
brine, dried over MyS04, filtered and concentrated in vacuo. 20 The residue
was triturategiepsth ether to provide 0.166g (67% of the desired product as

an of fwhite sol i d.i.@lB&OsREAY-4NBgSoBRemylok§-betzeqddutipryliEpepeine- 83
4-[[[4-(2-Butynyl oxy) phenyl j sul finylj met r é} lined

pi per i di nEtar ¢ohaxiiciecid ethy] ester-w . @%RW%Q%'EH@&E‘T g%"? m%md}as outline

met hyl ) - N- hydy, Oé’yam ] |1 ﬁgégdé)neéxgm%ﬁa - BhzeeeafoAy g agedict he

general netho tartln romtent-butyl-4-( {
[ 4- (2- but ynyl m(cy)emyem;{bl] $2i.62 gy|76}7 mmol) and (4-bromo -benzyl)-bis-(2-chloro-ethyl)-

met hyl ) - 4- ((hX:g %F‘gé 'E&z]car O%d%"} ﬁ’x pe‘i{e'r eH@ﬁ@EW&Syisﬁlfaéd(OhQﬁ%sQ%)o 18

mmol ), 0.066g S|re uct was 1solated as a white

Sol id. Electr C@mwl Ms;$2$pe(mﬁ5)1 2 (M+H) 2 2 O CT 2003 WD 00144723 _77_
npl e 34 PCT/ US00/ 01864

tert But yI154 ({[4- (but-2-ynyl oxy) phenyl ] sul fonyl } net hyl ) - 4
[ (hydr oxyam ”Q?eB%I bonyl ] pi peri di ne- 1-car boxyl at e

1-(4-Bromo-benzyl)-4-(4-prop-2-ynyloxy-benzenesulfonyl)-piperdine-4-
carboxylic acid wds prepared starting from 1-(4-bromo-benzyl)-4-(4-prop-2-ynyloxy-
benzene-sulfonyl)-piperdine-4-carboxylic acid ethyl ester (5 g, 9.59 mmol) dissolved
20  in THF:methanol (150:50 ml) and 10 N NaOH (15 ml). The resulting reaction
mixture was worked up as outlined in Example 1( Step 7). Yield 3.4 g (72%); brown
low melting solid; MS: 491.9 (M-H)Y

Step 5:

25 Starting  from 1-(4-Bromo-benzy!)-4-(4-prop-2-ynyloxy-benzenesulfonyl)-
piperdine-4-carboxylic acid (3 g, 6.1 mmol) and following the procedure as outlined
in Example 1 (Step 8), 580 mg of 1-(4-bromo-benzyl)-4-(4-prop-2-ynyloxy-
benzene-sulfonyl)-piperdine-4-carboxylic acid hydroxyamide was isolated as an HCl
salt, off white powder. Yicld 18%; mp 155 °C; MS: 508.8 (M+H)"; 'H NMR (300

30  MHz. DMSO-d,): § 2.22 (m, 2H), 2.50 (m, 2H), 2.79 (m, 2H), 3.45 (m, 2H), 4.27 (m.
2H), 4.96 (d, J=2.3 Hz. 2H), 7.2 (d, J=9 Hz, 2H), 7.48 (m, 2H), 7.68 (m, 4H), 9.37 (s,
1H), 10.36 (s, 1H), 11.19 (s, |H).



To a solution of tert-butyl-4-({[4-(2-butynyl oxy)phenyl]sulfanyl}nethyl)-4
5 [ (hydr oxyam no) car bonyl ] - 1- pi peri di necar boxyl ate (0.422g, 0.97 mmol) in
8mL of MeOH, 4nL of CHZClz and 2nL of THF was added a sol utiorg pfoct. 7y
(2.91 mmol ) wboekssPE in 8nl of H20 and stirred at roomtenperature for 18h.
The solid was filtered and the filtrate was concentrated i nPCHESY/018e '
residue was diluted with Et OAc, washed with H20, brine, dried over MS04)
filtered, and concentrated to 10 provide 351 g (77% of the desired
product as a white solid. Electrospray Mass Spec: 467.3 (M+tH)' Exanple 35
tert-butyl-4-({[4-(2-butynyl oxy)phenyl]sulfonyl}nethyl)-4 15

[ (hydr oxyam no) car bonyl ] - 1- pi peri di necar boxyl ate tert-Butyl-4-( {

[ 4- (2- butynyl oxy) phenyl ] sul fonyl } met Exampk- [£ hydr oxyani no)

carbonyl ] - 1- pi pegi gl ar.boxyl at s prepared according to the general
met hod as outl | nieéﬂliﬂr]f(8 étf‘FBFél)%lﬁ'(gﬁp&dHQWﬂ'@m'gé’kam-9¢n14m(sul{fonyl]-

4- (but - 2-ynyl ox henyl ] sulpg 164 am.no) car bonyl | pi perid
i[ neE 1-car béxgl at )e/) ?_?%1)691 28 %}g!&eﬁ%%%}”%%y%%%%&'dfh)e desi rgd] Br gduct
d

was isol ated as whit@2s@redsolgicacl pipepiding (Ma3 g, Bpmimddbdiluted iMitdand4a0p! €
36 1-Acetyl - 4l [dlek@aioni) QXYARBEMhL (SEhS oM JTE UL £ NPy dr oy -4 25
ep 1:

pi peri di necar boxam de nd stirred for 5 minutes. 1-

4-[ [ [ 4- ( 2- But yAyaresapyhenzsi)#($pkd lox§-B ' hdine..di cat | i
TR R i i Retor Tonoeprrt ahutonP AR oGRS
4-( { [4-(2-butynyf oxy)ghe@yﬁﬂ-édvff‘aﬂy|Pﬂ?i%9l¢9h»de1(0za9 g, 9.6 mmol) and the

pi peri di nedi caopperyheileridel(066 $ - red.in e | e. 30, step 6)
in 3U 20m, of Czd Was ei(ddeégi”ét ?idﬁm:[% "ﬁﬁ%%@é‘r‘%& (J}(fii"'g}.%é%'gf‘ tyrpeey

mol ) and St i T A0 Yasdanted Ayaflax ford foor Wt briwe Lottt onesirated and

concentr at ed idfiudAGH Qe 0 12 2 0 cr 20W

PCT/ US00/ 01864 resi due wg[?t Q‘?P oF Aé'yﬁbm%t b gt‘ﬁib?‘rzﬁ%é e exiraoteda GHGy, Rhwsoa,

brine, dried &V8aNIQH&EE, Wh§ |washed Antnson@iBnivhat afed qrggoy‘iegleN;%@ngér?S%
‘Spec:

of the desire a | e yell ow gum El ectrospray Mass 480. 3
(MH)® S St ep‘El%ﬁ)Jeﬂg'Ht%. %Phe pr%guct as puri 1e% by silica gel column chromatography by

4-[ [ [ 4- (2- But ghying>ityyish 8%ythdtaatol condrb8Rth Risluliot- Pi per i di necar boxylic aci d)
et hyl est q:% Yie o x. . ) . .
4-[ [ [ 4- (2- But yAHF o5k SRR Prominrash MS:A0PAYM-2BD i 63818 @-+tc ar boxy! i ¢ aci d

et hyl ester was prepar i_ tQ t e | -nethod. as outlined in
Exa?/rpl 6 31 St arfi,ngaf?gﬁa%%}qy A94 (Q-Pwaﬁdﬁ-fl?lr-g‘ut-}ynyloxy)- enzenesulfonyl]-

1104 (2 Dut FRSTSAT PSR e sng nypsusiidruds oml peshathear boxed © 10
aci -tert- . 3 .4mol), 1. 0 e
desired pr odug%pgv{glg‘ Iiagg?{lgtzggﬁ)géx}é'btcgﬁngsgp%lm'E’Ipéré‘glp‘éfémaﬁvxﬂﬁgsaC'@pe@hy1380. 2
(MrH) ' St ep 3ester (4.64 g, 7.5 mmol) dissolved in THF:methanol (50:150 ml) and 10 N NaOH (20 .
1- Acet yl e?(g“[”[{n{l) (&Zﬁé)retsélr&}%?éa%égrltlgw%#sul f onyl (]imat hyl | - 4- pi peri di necar boxyl i

c acid Dt o Yps worked up as outlined in Example 1 (Step

4- [ [14- (2- But Pny¥iebdy 38tepydmyl Spmnitk '8V 140 PP RIS U (M2 5900
M+H)* |

Starting  from 1-(4-brom0-bcnzyl)-4-[4-(4-piperidin-1-yl-but-2-ynyloxy)-
benzene-sulfonyl]-piperidine-4—carboxylic acid (1.9 g, 3.2 mmol) and following the

procedure as outlined in Example | (Step 8), 810 mg of 1-(4-bromo-benzyl)-4-

25

[4-(4—piperidin-l-yl-but—2-ynyloxy)-benzenesulfonyl]-piperidine-4-carboxylic acid
hydroxyamide was isolated as a hydrochloride salt, a pale yellow solid. Yield 40%;
mp 209 °C; MS: 303.4 (M+2H)™ 605.9 (M+H)"; 'H NMR (300 MHz, DMSO-d,): &

30 170 (m, 2H), 2.29 (m, 2H), 2.76 (m, 4H), 3.40 (m, 10H), 4.14 (s, 2H), 4.26 (2H),



carboxylic acid ethyl ester (0.24g, O S76mml), triethylamne (0.32 m) and
catal yti c anount of 4-D nethylam nopyridine in 6.Om of CHZ% 0@ dded a
solution of acetyl chloride (0.068 m, 0.864 nmmol) in I. f . The
reaction st Eaﬁt roomtenperature for 4h and washed wi t ferrzgon/oeed ne)
dried over ‘kfé filtered 20 through a pad of silica gel and concentrated
to provide 0.242g ( 100% of the desired product as a col orless gum

El ectrospray Mass Spec: 422.2 (MtH)' Stegs.4:

1- Acetyl - 4- (4- but - 2- ynyl oxy- benzenesul fonyl met hyl ) - pi peri di ne-4- carboxylic
acid 25 I -Ac L ty A efies I |t e e- 4-
carboxylic a?lt%i g/vz‘;lJ 6}225#{ d- (g)r(jdlslr%gg%o thg %@%rgﬁ %ét %150 stmoﬁ% Ined in
Exanpl e 30) (4fhep 7). Starti ng from

1- Acetyl -4-[[[4-(2-butynyl oxy) phenyl ] sul fonyl ] net hyl ] - 4- pi peri di necar boxyl i
c acid, ethyl ester (0.22 g, 0. S24 mmol), 0.14 | g of the desired product
was isol ated as a pal e yell ow sol i d. Hxafflé agpray Mass Spec: 438.2
(MtFA-H) ' 3U OCT 2003 WO 001 44723 PCTI USO0/ 01864 - -79Ste

1- Acet yl - 41[[[11-(1 Brmp;hwndkﬁﬂﬂﬁw?&eﬂlwnvrl]lﬁe?r)‘fwquy %nwygmlper. di ne
car boxam de

1- Acetyl-4-[[[4-(2- butynyl%gy d %'ﬁ'y 'Srai‘)c/lld]hr‘?’grﬁva]mll\l- hydr oxy- 4pi peri di ne
car boxam de was pﬂ@pasmdccmxﬂmmm mfgm’omhbhee gen2rgall9Zenoll distedun|dioragdei n 5
Exanpl e 30 (st Starti.n

1- Acet yl - 4- (4U§‘Etm%~z) VARHOH 35, mEhesfdsty Roergassioni(uard andhstimed f9%dxy1 i o

acid, (0.122 ginufds31 mMp@blonth-04E91){43@%ropf2- ilri}&o@elidnli@xésuﬁbﬁrﬂylgipeﬂﬂfhe44$0| ated
as apale@/ellowsolld El ectrospray NMass Spe arrple 37

C: 10
1- (2- But yHy| )carboxylig aci¢ ethisLiesjaty [ Qﬂ) Bﬁéwpp Bﬂlﬂ#oaﬁ?/lpghyde (029 5. 9.6 bl
met hyl ) - N- hy
1- (2- But vnyl ;ja[r@)iﬁ @b?g{)%utyny g?g’ﬁﬂeﬁ‘fﬂﬁhgﬂm Q{dhndg?ﬂ?h&p ;I;hgtar??céll()%ecar bo
xylic acid, eing get¢rennd Svad rma;cﬂuatere(ﬁ![ux for 1 hour turned brown. It was then

4- 4-(2-Butynyl o Ifon cid
tLgll[ egteru(%’ Xé:)d ggﬁ‘ﬂ% i wf‘l“%%m%%g%%%ﬁ ynepl?g &‘ﬂﬁ%ﬁ{ %?%%da&e )I and
KZCO- (0. 138 @)CHCY rm@bagamcsa@tua@fwama w\/amesm,uhrmﬂerahenrmmmavenumsm ure
for 6h. The reaction was diluted wth @gvvlth HzZO, €
dried oveld Myihem copceniaedsd The REOduGHh dald %)E‘Bh ‘?’Hy cldd4-marehqtingt-Hiigss 20
chromat ogr aph l@(gl%%bﬂie?&uﬂ&lyﬁﬂnﬁ&ﬂuﬂﬁe-ﬂ@aﬁoﬁ&@%&d| ARS wad plrified By

provi de 0.183 sired product "as a pale yell ow gum
El ect rospray Wh@s gSngiumngzlr@n(tp,gqaiph-y Syepluging it with 5% methanol: chloroform

1- (2- Butynyl )so atlod, YRty E%Bé’%ﬁ&?&ﬁ?&@&kﬂ b iy h IRtk BT PRI iasre-6h2S

car boxylic acl

1- (2- But ynyl ) éeM+H%- ( 2- but ynyi oxy) benzenesul f onyl net hyl ] - pi peri di ne-4car boxy
lic acid g@s prepared according to the general nethod as outlined in
exanple 30" (step 7). Starting from

1-(2-Butynyl) - 4- [[[/(‘4B%Mb%%l)wwmetsﬁhbﬁhﬂﬁﬂmﬁk]zryﬁylbW)}beﬁzq:neper| di necarb
oxylic acid) ethyl ester (131 0.354 mol)) 0.12 g (84% 3% of the
desired produs#ifofyl- Wl@ﬂﬂé‘@éﬁcaﬁ@’%{ IGhAdid Was | prepared i (fEgm (i b

404.2 (M +H) . ?1 ?4-?911 Bl QR AE 18&? &599%9311&9 i eﬁb&n@laep 3 :
1- (2-Butynyl) - %’Z ) (@qu(t)ynyg,oxy p%gbr’\ - fll R p‘ { ?/ roxy-4
carboxylic acid cthyl ester (2.87g, 4.6 mmol) dlssolved m THEF: methano (3:1, 150

25 ml) and 10 N NaOH (10 ml). The resulting reaction mixture was worked up as
outlined in Example 1 (Step 7). Yield 2.26 g (83%); white powder; mp 198 °C; MS:

593.1 (M+H)’

Starting from 1-(4-bromo-benzyl)-4-[4-(4-morpholin-4-yl-but-2-ynyloxy)-
30  benzenesulfonyl)-piperidine-4-carboxylic acid (2.1 g, 3.55 mmol) and following the

procedure as outlined in example 1. 1.8 g of 1-(4-bromo- benzyl)-4-{4-(4-morpholin-



pi peri di necar boxam de hydrochloride 1-(2-Butynyl )-4-( {

[ 4- (2- but ynyi oxy) phenyl] sul fonyl } nethyl)-N hydroxy-4 S

pi peri di necar boxam de hydrochl ori de was prepared accordi ng toztzhgcg%r al

met hod as outlined in Exanple 30 (step 8). Starting from ,

1- (2- butynyl )‘”-04'10[“47-262- but ynyl oxy) benzenesul f onyl net hyl ] - pi pSFir/EI’iS?Pé’-'%-“car box °

ylic acid) (0.15g , 0.34mmol) ,0.05g of the desired product, which was

di ssol'ved in 1.OrL of CHzCl 2 and treated with 0.225m. of 1 MHC in CHzZC12
The solution was stirred for 1 h, and coficentrated in vacuo. The 1 U

residue was triturated with ether to provide 0.044g (28% of the

hydr ochl ori de 87 PHeZ-dRRIOX ¥ bezensselfonyd-paperidinged-qasPoxylic Elaeigt riydpmagmidass

Spec: 419.2 ( Mgk isolzeamR!sen hlorid : 4 Vi - °C. MS-
N-1- (tent-Butyl)-4- ({[4- (dz-};t?ﬁ?cynoﬁ &SIk praic splid, Yield B0 mp A CNMP: R4 oxy- 1

.4 15 (M+2H)™ 607.9 (M+H)";'H NMR (300 MHz. DMSO-d,): 5 2.38 (m, 2H), 2.46 (m,
(4-(2-butynyl ox h.gn | ] fo hyl ) - g%l’uydroxy-l 4- 1] sul f onyl } met hyl)
-N 4- hydr oxy- 1'%3% e&?ﬂgﬁ%{‘%%#@é @g )34.2 (8, 2H), 4.26 (s, 2H), ¥18 (s,
-tent - Butyl sar bEyOVi4 ¢, (4= Ut 2280 0d; Renzene sl oty @Rt Ayl h4oRsPagj, di ne
4-carboxylic acid et% ester To a sorogti on of ter{-butgﬁﬁi@éyang{s’e jO 097

m, 0.85 mol) [9-B% &, 0£126, 8izA 2, was added
4-1 ([ 4- (2- But ynyl oxy) phenyl ] sul fonyl ] net hyl ] - 4- pi peri di ne carboxylic acid

et hyl ester (pge f 36, ep 2) (0.337 g, 0.81 nmol) and
triethylam ne '5&?@@%{09@0@8%%‘“ ér§a°%§t“|6rred at roomtenperature for 2h.
The reaction was diluted wwth CHzd 2 and washed with H20) brine, dried over

MyS04, fil L(Zred, and concentrated in vacuo. The residue was triturated with
ether: hexahes ( 1:1 ) 25 to provi de 0.B¥MgPle7Bby of the desired product as

a white solid. Elegi4 L : .
1-[ (!tent - Bu!t yl am ngcﬂoﬁi? ﬁ’s?{ i 4-11%%{?%?1%ﬁ%@(}?ﬁhgﬁﬁﬁ%ﬂﬁn&yI
} met hyl) . 1-carboxylic acid tert-butyl ester

4-onyl ] - 4- 4-(2- Al ; e | )z 4-piperidjnec oxylic
2ci 03U 1~ ((tort- Bupy P Rioh DRk cRne TEL 7Y 040 REBE) wit Aecthot™™
P, L et Gy it b s ae s -

net -4- e e - - .

car ngyl i cpgagi @ﬁ%@'%’?‘é’kﬁg}‘@%“ﬁ&g@r‘ﬂf ﬁéﬁg%z%lh‘te “lj‘éﬂiﬂ'éld'%%%}h% HOpPVistied in
Exanpl e 3U (steyer 3D.mint apifien Ginfdd@itlonal 2h, 1N aqueous hydrochloric acid (20 mL) and

1-tert-butyl car banoyl - 4- é4- but - 2- ynyl oxy- benzenesul f onyl net hyl ) - pi peri di ne-
4- carboxyl i c atf@r 8@pyadded o hq oréanisglpyes. was sepsrafed ndi GoncgRUGDYY vaguot he
desired produchqysss | i uhy ok §.o. K&l &6t OSRY eg.
451.4 (MeH)' Step 3 :S&ﬁhﬁ{l Q‘??'?’glrdmﬁffl%) J-“ﬁ(“”# “ﬁfe{’zﬁgu‘%ny gjfx Bﬁn%

sul fonyl } met filfasionn Thpagrueous phase- pas- washediwjthydiethyl) qotee r(§%)} trsatbd ouicnl 1N

met hyl) - N'fO hyﬂfug&}é_ﬂyd%()éﬂloﬁéj 'a&é? Qgé) n}lL)nB;[dhgxlu)aE:tléld with ether (3x). the combined

organic extracts were dried over anhydrous magnesium sulfate and concentrated to
give the thiol as an oil (3.77g). This material was dissolved in dimethylsulfoxide (40

mL) and concentrated hydrochloric acid was added (2 mL). After 18h, diethyl ether

was added and the organic phased was washed with water (5x) and dried over
25  anhydrous magnesium sulfate. Concentration in vacuo gave a yellow solid which was
fillered through silica gel with hexane:ethyl acetate to give bis (4-but-2-ynyloxy
phenyl) disulfide as a yellow solid (3.0g, 80%). 'HNMR (CDCI3: 300MHz): 1.86
(s, -CH3, 3H), 4.63 (s, -CH2, 2H), 6.90 (d. ArH, 2H, J =9 Hz), 7.40 (d, ArH, 2H, ] =
9 Hz).
30
To a solution of N-BOC-isonipecotic acid (0.62g, 2.7 mmol) in

tetrahydrofuran (20 mL) at -78 °C was added tert-butyllithium (3.4 mL, 1.7M in



4- hydr oxy- 1, 4- pi peri di nedi car boxam de 10 N-1-(tent-Butyl)-4-({

[ 4- (2- but ynyl oxy) phenyl ] sul fonyl }nethyl)-N4

hydr oxy- 1, 4- [ 4- ( 2- but ynyl oxy) phenyl ] sul f onyl 22 0CT 2083

}met hyl ) - N-4- hydr oxy- 1, 4- 1] sul f onyl PCT/US00/01864

}net hyl ) - thQ-o%ﬁrz%xy- 1, 4- pi peri di nedi car boxani de was prepared according to
t he general nethod as outlined in Exanple 30 (step 8). Starting from

| -[(tertButylam no)carbonyl]-4-({ [4-(2:futynyloxy)phenyl]sulfonyl
ynmethyl)-4-onyl]-4-({ [4 15 (2-butynyl oxy)

henyl ] sul f onyl } me | ) - 4- pi.peri di nec | i g (O 1330 I
D077 & of ¢ HExtiEs Pl ot G Rieay o Of b L MR L))
El ect rospr ay J¥Bss hRRE A f1e# 86 ndn (Hrddldridhx sunpion B4 ca0lelihd FA “CAwlereupon bis
(8- (2 butynyf oxydpnenyl] sulf omyl), eyl 54 (v ey o) o2 oy
4-(4-But - 2- yr{&%ﬁﬁéi&ﬁ%?@%ﬁ‘ﬂ f’[‘ﬂQ)‘éa’Eﬁ&hWi%mrBi»PﬁrJlIGR@@tolwﬂrm d earchoxyki ¢ aci d

et hyl ester ne ester To a solution o S

4- ([ 4- ( 25ButlySiy bty hqekeen whi added dolipwjedeyhty ml-of- BY peyeods hedrochleric #ddkyn i ¢

acid ethyl ester (0,354 0. 85 | ). | r

at m)sphe?/e V\;’tso Q&é@%wa%gﬁhgé’fg&“gﬁ&%i‘%# %’?S% Wt S o ARE arfe over

N, O bi s(tri mainayldoul Wapaaripsilde 0d.c6f@nrhied in Buon@hyorhatogahipl owsiliGHCl z

and stirred for I h. The reaction was cooled to O nd ‘ﬁ%‘éﬁ@l@ '3 .a

sol uti on of (gebrmsthapolimeshyiens| ohlgside}gavs,the Rradrel Gr gl et HME ﬁf @Hz(:l z.

The reaction Wwﬁ%ﬁx‘,ﬁ};{)iﬂgsﬁkf(n@tﬁﬂzw)} ERPR! el @H&qrsd hy g9 3tHEO! ed
p

to 0C, quenched uffer solutton and extracted with Et OAc. The
or gani cs Mas 2HisRb wB.0h (iz CHHbRHN 3,6 dBiTeh, SHH, Nhsh8, (5. EHR2t B b @$, 951l

concentrated | ' 4 PCT/ USO0/ 01864 ~ ' -82 vacuo.
The residue v@{cﬁf@%}iﬁg% %@gﬁ }/'162?2‘3% eluting with Et OAc: hexanes (

| :2) to provide 0.31 Sg (85% of the desired product as a colorless oil.
El ectrospray Mass Spec; 438. 3, + Step 2: . .
4- (4-But-2-ynyl oxyDHB?fEﬂF%@ﬁ‘PFjg%E%r%f’ﬁs)l‘yqspﬂdé%q’ Foaf ﬁ%l-uﬂ?rhf)f d?xcala?'rl 6:8])?{/lldf'c acid

mononet hyl  esgi§6 mL of a 2.0M solution in dichloromethane) in dichloromethane (2 mL) at0°C.
4- (4-But - 2-ynyl oxy-benzene~ul f onyl net hyl ) - pi peri di ne- 1. 4-di cggego%l c acid
nononet hyl5 esAéter memé@lawwfa&w@mém@@y{fﬁ@a@@ﬁ%FSamLPr&aﬁa sELPFi ned

in Exanple 30 e%é&&{) ere%graﬁlwgd td |“3 room temperature. After 1h the reaction

4- (4- But - 2-yn§/ 0XYy- benzenesul Tonyl net hy pi peridine-1,4- dicarboxylic
aci d ethyl esméxwretwagl addetiero ¢ Omiddregof (ye83ylamone) hydroeh®gide 6B 7o)t he

desired product i i lid,. El 410. 2
e o Pl e 3 5 IS e ARG A ey RS

[ni ?xz/l L;} :1- Lg/ Pgtgmgﬁ%rm]rﬁrgrllﬁ @ﬁf‘ lb’Dliiwfe]aeuoh-\paspmld di 0¥ forbiGhythert dilwved Mgth- 4- ( {
met hyl ) - 4¥‘P ( h§l'tfﬁ5a£9raﬁ€{\m @&r%ﬁ%ﬂ fith sppraied; agreus sy bisprRonate (He iiPed
according to yReq SPEhGthssiHBE LiPthnaR MdidohRttaled ifEXacHd © e 480 aig &) 4-(4-

Starting from o _ :
4- (4- But - 2- ynpubRyymiplony eheylsu ey rrbydroxycaramey-piperidine- -carbeayliSox y 13K aci d

nonoret hyl ester. (0,1 YN % 5 of |, DY,
product was i i‘i{i‘gﬁ%’bei‘g‘g;ﬁm@% %é)' %%ggfggggr gl;/%l ':'Sss 1'8(%)@': ég%.zgg( MtH) +
Exanpl e 40 Benzd (s4€H [ ¥)( 29bwt(y . CH) PHE3Y05) sl § Gmy CHik 2! 3542386 (m,
[(hydroxygm no)ear DM d s, CaPLRS s S GER A e Art, 28, 8.8 (s, NHOH, 1H),

10.7 (d, NHOH, 1H).



Step 1:
4- (4-But - 2- ynyl oxy- benzenesul f onyl net hyl ) - pi peri di ne- 1, 4-di carboxylic acid

benzyl ester ethyl ester 22 0CT 2003 _
4- (4- But - 2- yeylepsdaenzenesul fonyl net hyl ) - pi peri dine- |, 4- I ic ‘
acid benzyl eét g’? egtahyl ester was prepared according to thepgiénera? met hod .

as outlined in 30 Exanple 39 (step 1 ). Starting from

4-[[[4- (2- But ynyl oxy) phenyl ] sui fonyl ] met hyg] - 4 2 2 O CT 2003 WO 001 44723
PCTI US00101864 -83 pi peri di necarboxylicacid ethyl ester (0.312 g, 0.75),
0.337g (87% of the desired product | | d as colorless oil.

El ectrospray Mass Spec: 514.2 (MH) \gféx "Zlﬂ altse

4- (4- But - 2- ynyl oxy- benzenesul-anzl-lynprohy-lphenwmﬂfdrﬁl)r;ﬁpéndhnedl carboxylic acid
5 nonobenzyl ester

4- (4- But - 2- ynyl oxy- benzenesul f ch§3TherHiA acidhydroxyamigde1 4- di car boxylic acid

benzyl est tlined
monob :%Ye e ?;t\g%%@Bﬁng?gfﬁfﬁﬁﬁﬁn%sﬂﬁaﬁﬂ)1H?dr€§§l‘?1fb%m%b{b9ﬂdﬁ§ joutline

4- (4- But - 2- %/nyP?ﬁR%Yﬂjéﬁ@@mbbmﬂ(ﬁsW nsepayed by q@emedtnqnis)uumd idiExamplexiyil (Sepaci d

or oduct wes. i 50| St 23R SE mhibyg Wl PRI btogPoic fllan Sphabne GERE LN, 1y

ASft ??[ 2 ( ge Bzyl °C for lh 15 min. IThe rela:c:non xrixture was conccntrzri]te(zj in vacuo, dlet)hyl et%er wals]
utvn en ul f on me roxyam no) car bon

1- pi peri di neca?‘ﬁ?gﬁx%ﬁ\? ri%/" %@n&'ﬁ?‘p atg 1 E”(‘%’ %’52 le[ﬁg‘)?Hy? (Sk‘é)‘hﬁ‘b'ﬁyﬂﬁwlﬁ%hyl }

met hyl ) -4-[( hyﬁm&ymmnm)pqseﬁﬂb@w&drb&ynb Ref! rﬂﬂdﬂﬁ?%m&x fg&ﬁl((éﬂfga,dp@e@gf ed

according to t eneral nmethod as outlined I'n Exanp

Starting ftbm ﬁleeuosewl\@asyﬁmcmwpﬁnﬁ@wﬂ =321)

sul f onyl net hyl ) - pi peri di ne- 1, 4-di carboxylic acid nonobenzyl ester (0.18 g,
0.37 mmol ), 0.106 g (57% of the desored product was isolated as off white
solid. 20 El ectrospray Mass Spec: 501.Exapigte'16Exanpl e 41

rlreFﬁglzgll hfh§fj£gx§/2 @'%‘félf aé%’gﬂ?él‘%‘éﬁ# Bﬁ%}l i‘?ﬂ?%“}faﬂyﬁglﬂ?%@nﬂ'- pi peridin

ecar boxam de 25 Step 1: Ethyl - k-@aBéxlicheld Rydréxyatniget ynyl oxy) phenyl ]
sul f onyl

net hyl ) - 4- ‘z? ( 2- but yhif-Bys3 prdexy phepywianyraipasidine- 4 casbewsicd  avist ahysiosapt at e
Et hyl - 1- benzyl&rﬂfdé{(pl[eﬂaréc?b?"{hé’ :;]BY c%t‘(r)ep&ﬁlﬂ?’éd] ﬁ“%{]g{b}’é 19,0158, 05

} et hyl) - 4- 4- (2- but ynyl oxy ] sul f ony piper neca?e)oxyl ate
was prepared awebaafil rﬁ@ mlo &IidedlgleﬁmfahnarmdhdaSaanmab |nraetdd|\mttExﬂﬁm}lﬂni33

tep 1 ). St i Byt .
E))S<y) Bhenill ] sul onﬂﬁﬁ‘ “H‘ &"8“’%‘%??3 %%%8‘?%6&‘%9“&}8% (Y3 (N33 maEly After
(prepared in 6i@Rt2 sGlGHo was Whted ivduh %2131 REFiARISONEi 0B GpH 84 6 BxiaTPNEagB&us St ep
2) (U 313 5 0. 265 f t he sired product was isolated as white
sol i d. El ectr Oswm%gylg -ﬁ@glynfl%&_w gfaéerg gqueous sodium bicarbonate and
1- Benzyl - 4- ({[%d&m@tﬁrﬁé@bb&xﬁﬂmz&@w|sd>cﬁk&hfs‘aﬂ¥t€} "@M&’Maﬁénﬂh?ﬁaﬁﬁ(ﬂhmq -
nyl

car boxylic-benzyl S)b% ut ynyl ox gheny sul
met hyl ) - 4- pi pe‘i"ioﬂ‘ior'%&ﬁ/ {47 Pytel- MIQPC)IP*BQM ylfanyl)¢piperidine-4-carboxylic acid

BRSNS A B e b G Ll

prepar ed accor&iriy, CHH KH),gehel#l (metHdd2H}s 3oui(s| CIBH(ArJ IH (s CBR, 1181, ep

7). 25 6.9 (d, AtH, 2H), 7.2 (d, ArH, 2H), 7.3 (d, ArH, 2H), 7.5 (d, ArH, 2H), 8.8 (s,
NHOH, 1H), 10.6 (d, NHOH, 1H). Electrospray Mass Spectroscopy: ((M+H)* =
489/491)

Examples of compounds , where n = I and A = S, S=O or SO,
30



1 U Starting from Ethyl-1-benzyl-4-( { (4-(2-butynyloxy)phenyl]sul fonyl }
nmet hyl ) - 4- 4- ( 2but ynyl oxy) phenyl ] sul f onyl } net hyl) - 4-pi peri dbr}e@?.gbgﬁyl ate
(0.25g, 0.53 mml ), 0.22'g (90%9 of the desired product was

whi t e sol i gy dglees rospray Mass Spec: 442.2 (M+H)' 15 Step Pﬁfrmsi’o’“'ﬁ@nzyl 4 (
{ [4-(2-butynyl oxy) phenyl ] sul fonyl }

nmet hyl ) - N- hydr oxy- 4ut ynyl oxy) phenyl ] sul f onyl

} methyl ) - N- hydr oxy- 4- pi peri di necar boxamsle 1-Benzyl -4-( {

[ 4- (2- but ynyl oxy) phenyl ] sul fonyl }

met hyl ) - N- hydr oxy- 4- but ynyl oxy) phenygxsmpleoti |

} et hyl ) - N- hydr oxy- 4- pi peri di necar boxani de . wa repared_according to the
general method as ohf4-Bata-ynyloxy-phspysalfanylng y§7 'ét“éa{ T% rom 120
Benzyl - 4- ({ [4-(2-butynyl oxy) phgtihy Hroxyamide

}met hyl) - 4- pi peri di necar boxyl ?g enzyﬁyk&aﬁ? 5

but ynyl oxy) phaegu2] yiyldxgrbehzeamesuifphic- w;qmopemt %:hltnecar boxylic acid (0.211g,

0.44 mol)) 0. 108%63 Mpemgogg{w?% V\@fs4 t@g@%@é#lzafesmnte $3@iufrd. -

El ect rospPay Mass
4-({(4-(2- Bukﬁlpﬂ S8} F&Bﬁmphnol and 225 mL of a 1. ON soluuon of sodium hydroxide was
y

\[])Isgle]; ?gylnl:gg:abd;edeﬁﬁ%g (9:43)511&1} o&ﬂﬁypmg 2tt§dt)rrrx$ q'¥1e resu tgﬂgor)ﬁ?xrture vyals )h(é\:ﬁétp ponyl J-4-

4- ({(4-(2- bu%pxl Oﬁ%ﬁ’% g}% é’ iso ﬁ&ﬁhﬁmmt&n@etﬁ 9, aporation in vacuo. The

trimethyl - eri di necarboxylate 3(1 Ethyl
4- ({[4-(2- bUter%Min@Wﬁx&hlﬁBMbitauIw‘aerc}bllémm by fijtration( asheg. with isopropanol and

accor di noid o e swCiEadh eeBane % O QPFLLEhRBIGhY N3 & gl sltpar ec

PCTI USO0/ 01864 as outlined in Exarrpl e 30 (step 8). Starting from
4- (([ 4- (2- But ynyl oxy) phenyl ] sul f on l]‘lmet hyl ] - 4- pi peri di necar boxyl i cacid
c

et hyl ester (@Bmgx)ylomebqnme)sulm oride
2,2,5-trinethyl - bQ CAIPM®IY | 6ok 890 LhIBF&S PP M) of. 3399
(79°/c) of the desi Eré’dgg \?‘gsﬁlés)gftat(deégggio% |0t e§sol |3 El ect rospray

Mass Spec: 5 @&ﬁ@ﬁ, rhdvitdre’ wﬁ éppwise added 6.77 mL (0.087 mol) of DMF followed by

4- ({[ 4- (2- But on hen | fopyl t 1 di oxan
5.yl ) car bshyl 1248 $9 B R R A %‘“{“ fofic? adia' St "Wk 1 e
[4-(2- Butynyl ez/{?omﬁ%elwttt%al SbPed Mhired af ("2hén Set twarmed hydrm Lendetitoz an- 5- y
| )10 carbonyl - pi peridi necarboxylic acid was prepared accordi lﬁ the
general net hoshdasirred for 2daysi 'rEhEEmmneW%mG%PB‘HG‘?)‘“‘OS?%?'H ﬁﬁraftF‘i)PﬁQ‘Bt vl 4-(
{ [4-(2-but yné,']_go)%) f he§ ﬁh}is u,clggflcg)(%are washe ﬂwater and bnne dried over Na2S04,

}methyl)-1-[(2, I oxan- 5- car bonyl ] -4 pi peri di necar boxyl
ate (0.299g, gna{éfm&ent&{e%aﬁgaﬁ&ﬁﬁﬁpreme 623g¢88%pdf thesulfoy! dderidesis| at ed
as white soli El ectrospray Mass Spec: 506. % ,gt) 15 Step 3 4-{ {

[ 4- ( 2- But ZAy| eysljqrhestigl inspuI6BSIYF- BI Massrsp r%/&’ xy-1-[(2,2, 5

trimethyl -1, 3-di oxan-5-yl ) carbonyl ] - 4- pi per| di necar boxam de 4- ( {

[ 4-(2- Butynyl oxy) phenyl ] sul fonyl } methyl)-N hydroxy-1-[(2,2, 5

trimethyl -1, 3pit-0Xafloky-Yenzeas bonyl | - 4- pi peri di necar boxam de was prepared

according 20 to the ener al od out |

Starti Inggf rom 4- ( '{1'0[%190 %‘OBﬁﬁgﬂd%gégﬁgrﬂyﬁ) ]o?(?n &oﬁ@?%ﬁhﬁwaﬁwg%@m o

met hyl ) - 1- [(2n?Lét‘ﬁc‘h'zéﬁ%taﬁbﬂst)hL3othHF&m35dddd)lc’BﬂﬂnWB]404mnplem %bh@edr%oxyl ic
acid (0.22g, 0.433 Mo

white sol i25. Etfmttwospngtys RE99e @bgi «&rgég%g%'{e,r\ﬁfquf ;ﬁs”%y m‘} éb {l@‘ ﬁlx ?gn:as
{4 (2-Butynyl OXyA{B({'ﬁyY' (54! Lo tn_ g@foméld) ) BT exty - 23[48- myeelipxof - diethyl

(hydroxymet hyl i propanoy pi peri di necar boxam de A m xture of
4- ({[ 4- ( 2- But yazydmvc):@tmynsubm;g Yerstiply | MXMCRy WRHSHITeq (o7 2188 fl TORM Ky -

- 3-di oxan- Syl ter%ggrgt?xrn yade theg) Ic r?crelmcxi'zlng G arRAe g Gelifluct Ws Snrothatographed on

silica gel eluting with ethyl acetate/hexanes (1:10) to provide 2.18g (70%) of the

30  desired propargylic cther as a clear liquid. EI Mass Spec: 146.0 M’



30 mol) and 2nL of 1IN HCl in 2nL of THF was stirred at roomtenperature
for 4h. The reaction was diluted with Et OAc, washed with HzO saturated
NaHCO,, brine) 2 2 OCT 20p3 WD 00/ 44723 PCT/ US00/ 01864 -22 868r208H over
MySCa) filt evedo/semsl concentrated in vacuo. The residue wasptridodiopdsed 5
with ether to provide 0.67g (71 % of the desired product as an off white
solid. Electrospray Mass Spec: 483.2 (MrH)* Exanple 44

1-[ Ami no(i m no) net hyl ] -4-({(4-(2-butynyl ogy.) phenyl]sul fonyl } met hyl ) - Nhydr ox
y-4-1]-4-({[4- (2- butynyl oxy) phenyl ] sul f onyl } met hyl ) - N- hydr oxy- 4

oxy) phenyl | sul4-Bayblynpekpénzehkdudi@thodd®l peri di necar boxani de Step 1:

N, N -t-Boc-protected thiourea: To a stirred solution of thiourea (0.57g,
7.5 10 mmol ) in 1502 gFlutiogroly Rddhe K0 mmaTofite tatdenyBeybedathe ih. B5eL 33. 8
mol ) in mnergly;gi : ' ; Lce,hath was rempyed and the
reaction nixt uc?éi ‘%ir°%‘€$‘%’%3§P g!: Qweﬁ%{)&t{?gg%r%%aér dopyise f@giéomlﬂ’h%s.
The reaction M.6@3ume (Wasnmoblof dhibeosQoranakid irbQ 3 (thib oBaRRIdlonthagé. -Am indut vl

di car bonat vv?? added. After %}%m utes, the ice hath was renoved and the
reaction was SPPHPEIVE GPmBiGte. Higdcs path pad rempyed ahd e FeAcomeWas wirediat spom

sat ur at ed NaHGBRp&@luts o h, MBUAE thabidrOwiNathe( a@gd«ggépa%cgg%ga mht @t.sgémgﬁp‘\&

The organics were washed with HZO, brine, drie red,” and
concent r at ed i% o¥alyLighloridsefallosied by OHE mly DMK . Fthe deastivh wheheated td eflok 6o de

1.72g (83% ofypt ' .ad ' lid. 20 .Step 2:

tert-Butyl 4-] (t eérh?- ﬁfgﬂl&g?n%g‘) car B%?\%a?m&{ %{[8?9?- 134y &ﬁﬂ%ﬂ@n@"}r was

sul f ogyl } I me'E twashedl wigh ;bdné,c@rtuacwebgo@mrlﬁ;seldffate, z}nd[cdtf)ncezmratled in ;/acHo to Ip]rovideI ; |
tert-Butyl4-[ (tent- 0 m.no) car bon - (2-yl oxy) pheny sul f ony
}met hyl ) - iépi g)eﬁb .‘E%%é‘ﬁ(fy&g%?i’%%ﬂ@ Wﬁ?gc‘%’ﬁépﬁgr&&r%ﬁ@i ng to the general

met hod as outlined in Exanple 30 (step 8). Starting from

4- (4-but - 2-ynyl oxy - benzenesul fonyl 25 nethyl)-piperidine- | ,4-

di car boxyl i ¢ AcPW-IrBmBoNYebanzenatlipl ester (2.53 g, 5.6 mol) and
O-tent-butyl - hydr oxyl a8 ' : . ol 2. (79%
of the desired pr oduca?m\}\lgg) nr%tg{lg%%{i&gsﬂgl)\(ﬁéiﬁ%&gﬁp{‘%ﬁpg@‘éick,sfc?“c')esdp’lng@) ‘%ﬁ‘ss
Spec: 523.2 ( NkMjchloromethaeGndZND 1D DIFA4E2RdRCT 6USQ01 D84S tHR74-5aep 3:

N- (tent - Byt oXyhoids (. 4- ( 2- byt | oxy.) phenyl)sul fonyl

met hyl ) - 2! f 4- 5@%@{‘8 r’?%‘?%&%ﬁ%’éﬂy‘ﬁ%lﬁ f%‘%ﬁr‘}eﬁe‘% | 5“%%?%@?&%?&‘?@%%%?% de
TZ azso: ution rezshlttrrgnhix:ﬂfué yvh%st[ilﬁ‘é(ﬁfbfr -zblft ﬂj@ﬁﬁ(&x?éaa@lﬂré.b‘gﬁé{-h%e fd—d(ﬁo{é 05 5 mL5 .
L 2y oY) PR DET ik Teneith s st for D alowen: by che addition aF15
trimethyl silyhdlt of baigy &4l . : 2d by
0.7mL of 2,6-1utidine. %g%ggdgt‘?égﬂ%ﬁ&gh"g*rcgi&%f’g?‘g?H{rgar%hg éﬂ{ﬁ%g’%@%et h
CHZCl2. The oM3adilugd withecthprsandR- SN sodivm Oydroside selution. [Ei@S8lting precipitadr i ed

tho desirod prodeugid ALMCRESERCLELSE b £REHR Pl M el i) ©
(MtH) + 10 St eghd ;com.bined organics were washed with brine, dried over Na,SO,, filtered through

ot byt -4 o DA BEREN e o v Tho s e B ¢
i (2-but ynyl exyrobemvil ot fonyl ) hatper oy psgteamlortad ulol as a yellow

( 2- but yny%/oiyf’ %éﬁM&FéHCF‘OWQI( hyl )-4¥pi peri di necar boxani de (0.127g,

0. 3nmol), 26 he di-t-boc-protected thiourea (obtained fromstep 1 ) (0.091 g,

0.33 mml )and triethylamne (0.092 m) in 3nL of DVF was added nercury(l1l)
chl ori de (0. 09¢4-Butg3ynytaxly)phenylswitany methyh oretrhlny dad-p@iEn-4Tdaebok @icicidon  was

difuted wth Bt OAC 305 uion of 0.112g (2.81 mmol) of 60% sodium hydride in 2 mL of THF,

cooled to 0° C, was added a solution of 0.500g (2.81 mmol) of 4-but-2-ynyloxy-
benzenethiol, dissolved in 3 mL of THF. The resulting mixture was stirred for 0.5h at
30 room temperature, then cooled to 5° C, followed by the addition of 0.518g (3.65

mmol) of ncat 2,7-dioxaspiro[3,5]nonane-1-one while keeping the reaction



filtered through a pad of celite. The organics were washed with i =0
brine, dried 20 over MJSO,) filtered, and concentrated in vacuo. The
residue was triturated with hexanes to provide the desired2g@ otiLdi3as a
white solidygoodrectrospray Mass Spec: 665.5 (MrH)' Step 5SpCT/US00/01864

1-[ Ami no(i m no)met hyl ] -4-( { [4-(2-butynyl oxy)phenyl] sulfonyl }

nmet hyl ) - Nhydr oxy-4-1]-4-( { [4-(2-butynyl oxy)phenyl]sul fonyl }

met hyl ) - N- hydr oxy- 425 oxy) phenyl ] sul f ongk. }

met hyl ) - N- hydr oxy- 4- pi peri di necar boxam de A m xture of

[[4-[(tent-Bu ' 24 L6 4s A @r syl fonyl
} nethyl)-4- p%egﬁﬁﬁrggélg%@g%&h%gﬁg %é(nyvéér ng’ﬁl% %a&%‘?ﬁé%ﬁ@%{%‘gr%gm C
aci d, tert - busteddsi ar adddichdb@ sh Gna temaugnched wah ndf of BNfHUmobwiortand 3aci d
in 2nL of CHzZClL Z was he hed a}, 60C for 24h. Thedre%(): i gn vas conc n@r at ed
in vacuo 30 afd %é"akﬁreg SEEEIUNg MNP ¥R HRGC (M4 /élc Yorqmihapg andoihe

product as a pahgiged Btdaflics FleBC WaltRRI With Maks an Bfine, ARRAeMNISO,, fikeréd OCT
2003 WO 00/ 44723 PCT/US00/ 01864 ~ ' gg_ Exanple 45

4- ({[ 4- ( 2- But {mgugbaypiph ehsilijasgsl anshsonFenarate|in vaqupykhedggsydue. Yas tR{tek yithbut yny
1)- h I I I t hyl ) - -1-(4- . = .
pi) periegiynaaigr %Q%T‘F%%@ @%lé%“%te%?Lfgféyef%e(g?ve[h%%ggéztgfgfnyF)é‘{r(% %)cﬁe?]sy? Pérm-fonyl

} met hyl) - 1- ( $olid. Electrospray Mass Spec: 319 (M-H)

[ (3-chl oroani |l ino)carbonyl]oxy}-2-butynyl)-4-piperidi necar boxyl ate

Et hyl -4-( { [4-(2-butynyl oxy)phenyl)sulfonyl } nethyl)-1-(4- {

[ (3-chl oroani hg@@ﬁ-@fmmklylﬁéﬁ{))ls@fah et} redahiytiResyicsh-nredoRadcat € was
prepared according to the 10 general method as outlined in Exanple 37 (step
1 ). Stari®nghydroxyamide

o I“[”[ +{ tz'e?“E gf‘ggg%é?ag'@gr@m'r%lﬁ@kg o hAP 8 Iy Rk BrbEER" R OxY b A1

4- chl or o- 2- bupylyky-pRengBulsBMRanyl) xaahbdroalyeantOcatBuxylit). &88) dis@l2d @ (1649

O e e e g e oupahans ond'.175 AL B aha™l b7 mE B4 RRBHBY o5

Et hyl - 4- ({ [ 4- 0R¢ Ik bOMIARAIYIGE SThe B ohRishyinned 16 4odty dédperardrebisidy ny| ) 4
- nyl oxy) phenyl | sul fonyl } met hyl') - 1- (4- hydr oxy- 2- but ynyl ) - 4- pi peri di ne

car boxyl atl® Aseém¢cufar @h asid therhiecoaleq 1 07 4- (\zmbmrwyp@ig)rplhéhg?]@mlﬁ Shy )
methyl)- | -(4- hl.or oani | i.no) ;

car bonyl ] oxy} %g%bwﬁ’wlj’ml - Slotl)l(kal?[l% |‘91e“(1:lér (;rx%ﬁ gjfdez'{)flpldngfsgt %‘bmfl )we& gbeé‘, 20
0.366 mmol ) arddddi tohhe rdayhlsno Xihe @cdayion atae stirtedOdt Ygom Gerdpkramme! for ilh addritheue OH
was heated' to reflux for 3h. The reaction was gonce thftedtd”“tde with
H20, aci di fi edORGENRIRA 4R dvacya r The: Bidif s cppieriad Wit dicBlopomptpane, @iid, Wi shed

with H20, briRgmbfikl 8fbaRitswelwiMied With wafednd Britet, EWICHRE Nal9DY, fillerstbaido. The
resi due was chromat ographed on silica gel eluting with 3% MeOH CHZClz to

provi de 0.282g conceayatedfin vpeuod I8¢ FastiupsvaschEnmeatogzaphad op siliyged ejuting with

El ect rospray W&F ; ?@j—@ ' ) {de- ic aci

4- ({[4- (2-Butyny 06@3?%%62@??%% om)ltf }‘%e“ﬁﬁfﬁﬁ'?lf-gf }%fglrfbdfyqygfogﬁﬁ/cnafll% 2-is4nyl ]s
ul fonyl } net ywhitelsolid:- hypdi3oxi37 2. HElegtrogprpy Mass Preci IH6rdCeboxylic acid 4-( {
[ 4- (2- $ut ynyl oxy) phenyl ] sul fonyl )nmet hyl)-1-(4-hydroxy-2-butynyl)-4-ynyl]30
sul fonyl ) met hyl ) - 1- (4- hydr oxy- 2- but ynyl ) - 4- pi peri di necar boxylic acid was
prepared according to the general netlyggd ggtlined in Exanple 30 (step
7). Starting from 2 2 O CT 2003 WD 00144723 PCT/ US00/ 01864 -89et hyl -4-( (

(4- (2- but \Ay| ok¥d-BueAyynydenyf hangenesulfenyimpthyl)-tetrabydappyyan-diarhoxylic agid

pi peri di necar boxyl ate (0.115g, U. 257 I”%})anydp% (74% of the desired

product was isolated as white solid. Electrospray Mass Spec: 420.4 (MH)'
. To a 0° C solution of 0.186g (0.56 mmol) of the product of 4-(4-but-2-

ynyloxy-phenylsulfanyimethyl)-tetrahydro-pyran-4-carboxylic acid hydroxyamide,
dissolved in 1.2 mL of THF and 4.8 mL of mcthanol was dropwise added a solution
30 of 0.619g (1.008 mmol) of Oxone® in 3 mL of watcr, while keeping the temperature

below 20° C. After the addition was complete the reaction was stirred at room



5 Step 4:

4- ({(4- (2-Butynyl oxy) phenyl ] sul fonyl } net hyl ) - N- hydr oxy- 1- ( 4- 7
butynyl )-- henyl ] sulfonyl } a y Y ( qyg%ﬁﬁyZ&h
met hyl )-N-h aﬁyié-(4-hydroxy-2-butyny|)-4-piperidine car lpoyarspeeIses- (- {
[ 4- (2- But ynyl oxy) phenyl ] sul fonyl } nethyl)-Nhydroxy-1-(4-hydroxy-2

but ynyl ) phenyl ] sul f onyl }

met hyl ) - N- hydr oxy- 1- (4- hydr oxy- 2- but'ynyl.}2.4- pi peri di ne 10 carboxani de was
prepared according.to the general method as outlined in Exanple 30 (step

5 buftyﬁ;} ') ng. ;{H?q@g{hr;{fk“;,ﬁzr@%m REYLRNERY e Wohi Vil Edbidd schaddh by dr oxy
m) lhg/l ) 010(2 g hwﬂz%wﬂ?uﬂft angwl E 6f puhpbarcmtermiahbowinu@tea)canﬂ(e@ect)qf@gTheo 174
El ectrospr ayglf)gl'é%‘e gﬁgﬁx‘raﬁ% “gl o ei{j‘%‘%’g‘oﬁ)bef‘%ﬁd bﬁ%d? ‘/’WEE. ltﬁeﬁ%k '

synthesi s of %‘%né&%ﬂ?w&% d?tfedtob@r mmnandl dvnemuami ﬂnSvaem) §‘rmovmsxdue i
foll owi ng schene. O/ QZ CONHOQ: Bu ~

Sz Hg g SO,
H R R 20 Exanptiwrasl w1th ethyl acetate/toluene (5: 2) ﬁltered and dried in vacuo to prov1de g

a- (11 4- (BUL - 250y 0y 1D S S hloR Bl g@hhw Ly Vot h(Gr Opupiggeredi ne- 4

car boxam de t aci ut i 0

N-(tert-but oxXyBedrokprhy Mbsgséwtwaxmm)phenyl ] sul f onyl

met hyl ) -4-[4-(2- butynyl oxy) ~nyl ] sul fonyl } nethyl - 4yp| |}oer| di necar boxyani de
(0.097g, 0.23mmol ), ethyl iodide (0.019nL ,0.24mmol)and triethyl am ne
(0.096nL,, 0.69mMmmol) in 2nL of CH2C 2pwas ﬁhﬁ(en at roomtenperature for
18h and then concentrated in vacuo. l())0/ 44723 90 2 2 O CT 2003 - .
PCT/ US00/ 0864 St ep B:(4Bute- wl@m-mzqmwlﬁwntﬂi’éylﬁ%}ﬁﬂs@éﬁPN#IH 1 m of

CH2C12 and | L of trifl uoroac t| : 50C for 2h and then
concentrated in vacuo to provi f%‘g&ﬁgé&??ﬁg‘?’zﬁg‘&a&

To a 0°C solution of 0.288g (0.80 mmol) of the product of 4-(4-but-2-

2 N

ynyloxy-benzenesulfanylmethyl)-tetrahydro-pyran—4—ca:boxylic acid hydroxyamide
dissolved in 20 mL of methanol was added 7.0 mL of 30% hydrogen peroxide

15  solution. The reaction was allowed to warm to room temperature and stirred for 24h.
The reaction mixture was then recooled to 0°C, quenched with saturated Na,SO, and
concentrated in vacuo. The residue was diluted with water and dichloromethane. The
organics were washed with water and brine, dried over NaSO, filtered and
concentrated in vacuo. The residue was chromatographed on silica gel eluting with

20  dichloromethane/methanol (95:5) to provide 0.050g of the sulfoxide as a white solid.
Electrospray Mass Spec: 351.9 (M+H)"

Example 20
: 4-{[4—(2-butynyloxy)phenyl]sulfonyl}—N-hydroxytetrahydro-2H-pyran-4-
25 carboxamide
Step 1:

Ethyl 4-{[4-(2-butynyloxy)phenyl]sulfonyl} tetrahydro-2H-pyran-4-carboxylate
(4-but-2-ynyloxy-benzenesulfonyl)-acetic acid ethyl ester (10 g, 33.8 mmol)
was added to a stirring solution of potassium carbonate (12 g), 18-crown-6 (0.5 g), 2-
30 chloroethyl ether (4.75 ml, 40.5 mmol), and tetrabutyl ammonium bromide (0.5 g) n

methyl ethyl ketone (200 ml). The mixture was heated at reflux overnight before the



5 The foll ow ng hydroxam c acids were synthesized accordln% to the
procedures of 4-{ { [4-(But-2-ynyl oxy)phenyl]sul fonyl 2 OCT 2003

met hyl ) - 1- et hyl - N- hydr oxypi peri di ne- 4car boxani de triflouroacetic acid salt
usi ng the wpRAPHL: ate reagents. Exanple 47. Reagent - 0. 0Pomus¢u@iss4nmol) of
2- chl or o-5- (chl oronet hyl ) t hi ophene 10

4- ({[ 4- (But - 2-ynyl oxy) phenyl ] sul fonyl } met hyl )-1-[ (5- chl or ot hi en- 2- yl)nethyl
] - N-hydr oxypi peri di ne- 4- car boxam de tri-bB-ouroacetic acid salt Exanple 48:
Reagent - 0.0496g (0.24mvl) of 4-picolyl chloride hydrochloride 4-( {

[4- (But - 2- ynydlt@)(%}é)hﬁéﬂéd 3¢5 whd ﬂh@}ﬂltr&te was concentrated The residue was dissolved in
met hyl ) - N- hydroxy -(pyridin-4-yl nmet hyl) i peri di ne-4-carboxam de
trifl our oacethlerofarmand waghegmwr}y@emfg'rhe orgamc ayer was dried over Na,SOy, filtered

4- ({[ 4- (But | dsul | d
J1 car bony!) phisLy FOHERe RO Y R ColfBelAdT AL, Heclh CORY SubPd ol

sol ution of Bhroetdkrabhit BXyhtink: it With- 224 letltyj/ lqdmetyﬁeph&ngdh]tmnl f &chyl 43{[4-

met hyl)-4-[4- (2 but ynyl ox )phe | ] sul fon nmet hyl - 4- pi peri di ne,  car boxy
ami de (0.997¢ SyBiRgh hgny ]ﬁtrlfoeylﬁytre%hyﬂéo %b‘ -6t caféomwas isqipted @ doy |

chl ori de hyd ﬁ)W& (Il 3%? qu‘}gg%, gLsszgml M+ Ad 4-di met hyl am nopyri di ne

(0.002 9) in was shaken at roomterrperature for 18h and then
concentrat ed |n vacuo 25 Step B: same as Step B of Exanple 46. The

f40|( | ?Wi[ 29( gﬁ? ' 8X3?§f46é%%%)}e)g%ﬂtlﬂ& ectjetijl %Cgrodi}i]%yltag-4t-p ebdpxgrl(l)cC e:adj'ér es of
met hyl) - N- hyelraQprlreﬁ pa)éEéran@ 3" ﬁhlecgyhmm&hda RE LlLtinBE id- e&am%QXﬁgmgﬁOCT o

triflouroacetic acid salt using the appropriate reagents

WO 00/ 447123 patingSeomo eged 4-{{B(Rutmplexydphereisyiionyl} wtrbydro2H: mn‘h'ol) of
benzoyl chlori 0

1- Benzoyl - 4- (:?.rﬁgfxyéa%gmﬁ, g 1Mg9 e Bt 5P nDPa it 151 X e R AN E M Ber i di ne
4- car boxam ¢gg-9g)y Exanpl e 51 Reagent - 0.037nL (0.276nmol) of

2-t hi ophenecar bonyl chloride

4-{{[ 4- (But - 2-ynyl oxy) phenyl ] sul f onyl } net hyl ~N- hydr oxy- 1- (t hi en- 2yl car bony!l

) piperidine-4- CaEB%S”hS'S gocr@%amh%ré%f 4-{[4-(2-butynyloxy) phenyl] sulfonyl}
15  tetrahydro-2H-pyran-4-carboxylic acid (2.59 g, 7.66 mmol), and following the
procedure as outlined in Example 1 (step 8), 1.51 g of 4-{[4-(2-butynyloxy) phenyl]
sulfonyl}-N-hydroxytetrahydro-2H-pyran-4-carboxamide was isolated as off white
crystals. Mp: 210 °C; Yield: 58%; MS: 354.2 (M+H)"; 'H NMR (300 MHz, DMSO-
d¢): & 1.85 (t, J=2.28 Hz, 3H), 1.92 (m, 2H), 2.20 (d, J=13.1 Hz, 2H), 3.15 (3,
20 J=11.52, 2H), 3.86 (d of d, 2H), 4.88 (d, J=2.34 Hz, 2H), 7.16 (d, J=8.7 Hz, 2H), 7.66
(d, J=8.91 Hz, 2H), 9.16 (s, 1H), 11 (s, 1H).

Example 21
1-benzyl-4-{[3-(2-butynyloxy)phenyl|suilfonyl}-N-hydroxy-4-piperdine
25 carboxamide
Ethyl [(3-hydroxyphenyl) sulfanyl] acetate was prepared according to the
general method as outlined in example | (step 1), starting from ethyl bromoacetate
(7.95 g, 47.6 mmol) and 3-hydroxythiophenol (7.95 g, 47.6 mmol); 4.21 g yellow oil.
Yield 41%;, MS: 211.2 (M-HY
30



4-( { [4-(But-2-ynyl oxy)phenyl]sul fonyl}

nmet hyl ) - N- 1- et hyl - N- 4- hydr oxypi peri di nel, 4-di car boxam de St e20 A sol ution
of N-(tent-butoxy)-4-( { [4-92-butynyl oxy)phenyl] sulfonyl ?T&C pog3 15 -
4-[ 4- ( 2- but woybmysphenyl | sul fonyl } net hyl -4-pi peridi necarmmmﬁ@ '
(0.097g, 0.23mml), triethylamne (0.064n, 0.64mvl) and ethyl isocyanate’
(0.02m., 0.253mm1) in 2nL of CH2CA 2 was shaken at room tenperature for 18h
and then concentrated in vacuo. Step B: sawe as Step B of Exanple 46. 20
The follow ng hydroxani c acids were synthesized according to the procedures

of Exanpl e 52.usi ngztm{apa(pwquo&mhemgmw acEARWALprepar P8 S Ring t0Qhd 75
(0.253mmvol ) of phenylisocyanate 2

4- ({]4-(But-2 %Pﬁwlowmaﬁéﬁwupwﬁflemmetlhgstep N sartingr fym dthyl [(3-hydroxy-

phery! pt per | dighendstinl SALRRAM AL 1BSARRLS aRt's BRARE D ouind 380, S0ui2p™™")

4- ({ (4- (But - 2-yHyg pellpppdienyieldsIOolaME(BIE LY | IMNHY- , N- 1- di et hyl -
hydr oxypi p(§ri di ne- 1, 4- di car boxam de 2 2 0 CT 2003 WO 001 44723
PCT/ USO0/ 01864 Exanpl e 55 Reagent - 0.0295nL (0. 253mm|) of norpholine

carbonyl chloride #yff{4-(6! %nyngroiﬁbh%HEMW%écLﬁ% \L?s ed according. tg the

} et hyl ) - N- hydr oxy- 1-"( morphol’i I'peri di
Exanpl e 56 Reageeral metbO(OASgut@lﬁeQ&Bamnﬂp)e bf(swpeI)h)siap:hgn&bmad'tW& 1-betphydr | de

4({[4(But 2- sul fonyl } met h 4- hydr oxy- N- 1- rrethyl-N-l 10
phenyl pi peri d|°§r!1( & ﬁgﬁ@ﬁﬁ%ﬁ%‘? 8% L F’@X@Td oxone (23.3 g,"37.9 mmol); 6.19 g
Cetyl - 4- ({[ 4- (elléw 8. Wlélld)mO)’/PhﬂBkaﬂ)SZdéflo(M

} et hyl ) - 4[ (hydr oxyani no) car bonyl | pi peri di ne 1-car boxyl ate 15 Step AL A

sol ution dP 0. 097g (0.23 mmol) of N—(tert but oxy)-4-( {

cul fonyl ) et nyl - 10 pierar et et Bkt Rpligtlch Bhrii) Bl

chl or of or mat e wag. p@ékﬁﬁedntc)cofﬁn@ib Itm)Ig}ne@dldnddhddsﬁpbﬂﬂb{édelrmﬁafi\?lé"'? (Bp @§ M,
0.46 mml) in 2nL o l%é?e(&s shaken_ at room t enperat ur 18h" and then

concentrated SHWScUOD ¢ tB“y‘E"M)P%“Yﬁ%fQEﬁ”MCG%@Ige 196. mfieh and
fol I ow ng_hydBRyabi- BLtilSoWghf) §%ﬂ¥eﬂ§/ﬁ}&ﬁignfe‘3&c§8dé ng 49 ori;)e R 9FEqUnes of

Exanpl e 57 using the appropriate rea
I5  oil Yield 63% MS: 456.3 (M+H)"

1-benzyl-4-{[3-(2-butynyloxy)phenyl]sulfonyl }-4-piperdine carboxylic acid was
prepared according to the general method as outlined in example 1 (step7), starting
from ethyl 1-benzyl-4-{[3-(2-butynyloxy)phenyl]sulfonyl }-4-piperdine carboxylate (2.9
20 g, 6.37 mmol); 1.10 g off white powder. mp: 171 °C; Yield 40%; MS: 428.4 (M+H)"

Starting from  1-benzyl-4-{ [3-(2-butynyloxy)phenyl]sulfonyl}-4-piperdine
carboxylic acid (1 g, 2.34 mmol), and following the procedure as outlined in Example
1 (step 8), 460 mg of 1-benzyl-4-{[3-(2-butynyloxy)phenyl]sulfony! } -N-hydroxy-4-
25  piperdine carboxamide was isolated as an off white solid. mp: 91.4°C; Yield: 41%;
MS: 443.4 M+H)"; 'H NMR (300 MHz, DMSO-d¢): & 1.83 (t, 3H), 2.23-2.27 (m,
2H), 2.73-2.89 (m, 2H), 3.29 (m, 2H), 3.68 (q, 2H), 4.31 (m, 1H), 4.39 (d, J=5 Hz,
LH), 4.85 (d, J=2.25, 2H), 7.25-7.61 (m, 9H), 9.1 (s, 1H), 11.2 (s, 1H).



25 Exanpl e 58 Reagent - 0.038nL (0.253mmol) o,f 4-nethoxyphenyl.

chl orof ormat e 4- Met hoxyphenyl 4-({[4- (but-2-ynyl oxy)phenyl]szuloé@w

met hyl ) - 4] (hydr oxyam no) carbonyl i pi peri di ne-i-carboxyl ate 44723
_93_ Examy|§ e ?91) ;2 O CT 2003 , PCT/US00/A B64 Reagent -PQI/CBQGY8E4
(0.253mm1) of benzenesul fonyl chloride

4- ({[4- (But-2-ynyl oxy) phenyl ] sul fonyl } met hyl ) - N- hydr oxy- 1- (phenyl sul f onyl )
pi peri di ne- 4-carboxanm de 5 Exanple 60 Regggent - 0.0457g (0.253nmol) of

1- net hyl i m dazol e-4-sul fonyl chloride

4- ({[4- (But-2-ynyl oxy)phenyl]sulfonylp}xgﬁltpWiz) N- hydr oxy- 1-[ (1- net hyl - 1H

i m dazol - 4-yl) sul fonyl ] pi peri di ne- 4- carboxam de 10 Exanple 61

1- [ 2- ( Benzyl ani &q)aeebutyhykoxy phényilsulforgd )y Nytiydxgdyp hésapropsb#-pinsyidinenet hyl ~
hydr oxypi peri di ne- 4- carboxam de Step A, A sqlution of N-(tert-butoxy)-4- ( {
[ 4- 2- but ynyl oxy) phenyl ] sul fonyl } nEATRg¥am mige

4-[ 4- (2- but ynyl ox ¥ HMLitshyPL paopdpitel-sipsridoney am de
(0.097g, 0.23mmo 1)%@?{{&%“2%1%% y%ﬁfﬁ o dhyli} 64mproli)§ll @?ﬁoroaoet I
chloride %0. GﬁbomylateOJaSprapmﬂd)acccmﬁEB mtae merg}mmowﬁwtheﬁ Heexagplso in

2L of CHz2C1 shake was t hen
treated wt h%%%%nmﬁmg&é 6‘{ 8‘?‘ yf'c%?é)gﬁééﬁfs)u fgrh’d)l z\%ggc %ﬁmg%( %Sh and
then concent baizadmbl) aH@ﬁBQrop?Qbﬁ(’eaﬂdBoctﬁﬁ)]&m HydeqehBridef (4B8anR2.2 46. The
fol I owi ng hydroxam c acids were g‘}nt/hey zed aCCﬁS ding to the procedures of

Exanpl e 61 usime]);t5as spiommoeil. died oSy 4%ye 25 Exanpl e 62 Reagent -
0. 060nL (0. 69mmol ) of norpholine

4- ({[ 4- (But 2-ynyl oxy) phenyl ] sul f onyl } met hyl ) - N- hydr oxy- 1- ( 2- nor phol i n- 4yi a
cetyl ) pi peri di ne- 4 axbosemydey)phenyl]sulfonyi }-1-isopropyl-4-piperidine carboxylic acid

was prepared according to the general method as outlined in example 1 (step7),

starting from ethyl 4-{[4-(2-butynyloxy)phenyl]sulfonyl}-1-isopropyl-4-piperidine
carboxylate (5.25 g, 13 mmol), 2.06 g yellow solid. mp: 233 °C; Yield 42%; MS:
380.1 (M+H)'

15 Starting from 4-{[4-(2-butynyloxy)phenyljsulfonyl}-1 -isopropyl-4-piperidine
carboxylic acid (1.9 g, 5 mmol), and following the procedure as outlined in Example 1
(step 8), 107 mg of 4-{[4-(2-butynyloxy)phenyl]sulfonyl}-N-hydroxy-l-isopropyl-4-
piperidine carboxamide was isolated as an brown solid. mp: 105°C; Yield: 5%; MS:
395.2 (M+H)", 'H NMR (300 MHz, DMSO-ds): 8 1.2 (m, 6H), 1.85 (¢, 3H), 2.27 (m,

20 2H), 2.73 (m, 2H), 3.06 (m, 2H), 3.52 (m, 2H), 3.57 (m, 1H), 4.89 (m, 2H), 7.19 (m,
2H), 7.71 (m, 2H), 9.3 (s, 1H), 11.4 (s, 1H).

Example 23
4-{[4-(2-butynyloxy)phenyl|sulfonyl}-N-hydroxy-1-(3-pyridinylmethyl)-4-
25 piperidine carboxamide
Ethyl 4-{[4-(2-butynyloxy)phenyl]sulfonyl}-1-(3 -pyridinylmethyl)-4-piperidine
carboxylate was prepared according to the general method as outlined in examplel
(step 6), starting from (4-but-2-ynyloxy-benzenesulfonyl)-acetic acid ethyl ester (4g,
16.9 mmol) and 3-pyridyl methyl [bis(2-chloroethyl)] amine hydrochloride (4.18 g,
30 18.6 mmol); 370 mg brown oil. Yield 5%; MS: 457.4 (M+H)"



2 2 OCT 2003 WD 00/44723 PCT/ US00/ 01864 -94 Exanple 63 Reagent - 0.076nL
(0.69mMmp1) of N nethyl pi perazine

4- ({[4- (But-2-ynyl oxy) phenyl ] sul fonyl } met hyl ) - N- hydr oxy- 1- (2-£ 4

met hyl pi per awioe/a479d ) acet yl | pi peri di ne- 4- car boxam de 5 Exanpmug%%hgm
retention time (mn.)MsZ

MrMr461. 85395472, 2049848| . 71458492, 11472522, 30. | 38532. 85486573. 80523582. 985
17542. 87466552. 33480562. 84500592. 9250760266.0511502. 67471512. 64477612. 14514G
21. 86494631. 84507 ~ LC conditions: Hew ett Packard 1100; YMC ODS-A 4.6

nmx50 mb a col um &t[423Guryn JpRdrQRuIRAY! } 003V P22, Igp{(i ter;
Sol vent B: 0.05% TFA/ acetonitri 4 xg]a i e%} Odl'l“rf:ryg1 l(r)]ﬁme UW)S %E \L}% n: 98%
A7 min: 10% Acaf%f”%ﬁl%w%%mepav%feccwdm tq the general mwho@aeomhﬁedmmmmplel

g;rer;f :302 2 220(5%5d G?S%aﬂﬂk D@Qm %@F 4§P[§9(2-Cb(1)1 ynyltoxy%pﬁenyfa\ sl‘»::.llfo%fl?(:t {30[? nrd?x}gl-]_S

1- Acetyl - 4-(4- mﬂmyl%wwdmytwfbmﬂawbwmg Jopi peRdlfi 136-dg GRNOOX¥lid ¢ Rigiqd
hydr oxam de_ St 4- But - 2- IXnyl oxybenzenesul fonyl fluori'de: To a solution

of 4-but-2- @ny?@?%én‘?@r’?e(%T bnyl chloride (prepared from 20 Exanple 3(),
step 4) (2.0 ~) 8.18 mol ) in acetonitrle ( 10 mM) was added KF-CaF,
(2.85g. 16.3 nmmol ) and the resulting m xture was stirred for 4 hours at

room t enper at ur e. 'Ehmmgémm @R{ [m(Xbuwﬁylmmplianl]salfeﬁ&l)amlbip?ﬂdﬁlyl' hﬂﬂ@b% was
concentrated. The.crud oduct s dissol ved .in Et OAc and washed wi'th

water. The or g%ﬂ?r@'qe P hc\RF@ mﬁ:&nm@t apd follgwing ths Pregerisseoyutlirsds was
dried over anhMcHx@mmeNa(st%ps) msrhmf§?tW&nﬂuty\@%{y%@é{ﬁﬂu&&yﬂb&%{f&roxﬁ 9

(8U% of the product as solid
4- (4- But - 2! me@d?b’?é@ﬂﬁ@ﬂ’é!ﬁdﬂﬁlgmdﬂ)& parp@mnultﬂmevat ideldied azshax white slidd mgert 5

oty THeC 22 ny PR BR M A0S0 MR B M DM e b S Cand
the resulting mlmum 30P.S2.8% (! gpt),f 046%S JMY) 2384 &h%g@%%aﬁﬂlrzeﬁz@'ﬁ)

reaction mixture was cooled to -78 C and a solutid

1- (tert-butyl )*43 (fetH)14.80 , aalﬂéau%i)n‘ééa(cbdfwahle %répar(éw#smﬁm{e,xmpl e 10
30, step 1) (29@/Gsd rb; P20 ¥, 1Y), L (0 s2hb MESH99%T 0 14" SRy 1o

m Xt ure was
15 8.99(s, 1H), 11.4 (s, 1H).

Example 24
3-{[4-(2-Butynyloxy)phenyl]sulfonyl}-1-ethyl-N-hydroxy-3-
piperidinecarboxamide
20 Step1: Piperidine-1,3-dicarboxylic acid 1-tert-butyl 3-ethyl ester
To a stirred solution of ethyl nipecotate (5.1g, 33 mmol) in CH,Cl, (75 ml) and
triethylamine (3.7g, 36 mmol) was added portionwise di-t-butyldicarbonate (7.1g, 33
mmol). The reaction mixture was stirred at room temperature for 18 h, quenched with
ice water and extracted with chloroform. The organic layer was dried over sodium
25 sulfate, filtered, concentrated and chromatographed on a silica-gel column with 20:80
ethyl acetate:hexane. Piperidine 1,3dicarboxylic acid 1-tert-butyl ester-3-ethyl ester
was isolated as a waxy solid. Yield 6.86 g ( 82%). MS (ES): m/z 258.2 (M+H)".



stirred for 1 h and a solution of 4-but-2-ynyloxy benzenesul fonyl fluoride
(2.5g9, 11.0 mmo() in THF(25 nlL) was added into it. After s@i2of{heupr 4h at
rt, the reaction was quenched with satd. aqueous NH4Cl sol ution and -
extracted wigdat®Ac, dried over anhydrous NazS04. The cr F&F&HONE¥ was
purified by silica gel chromatography to 15 obtain 2.6g(53% of the product
as a solid; ~H NVR(300 MHz, CDC13) 8 1.44(s, 9H), 1.87(m 3H), 1.98(m 2H),
2.32(m 2H), 2.62(m 2H), 3.74(s, 3H), £7i7(m 2H), 4.74(m 2H), 7.09(d)
2H, J= 7.2 Hz), 7.71 (d, 2H, J= 7.2 Hz). Step 3:

4- (4-but - 2- yngie@xy - benzeaasBLiyDIBydthyl pi {jeimitynglokyphedybisyifanyljatdd met hyl 20
ester: To a solution of product fromstep 2 (500 ng, 1.1l mmol) in

met hyl ene chl ppéritine(dicagbarylptenas added 4M HO (2 ml) and the resulting

m xture was stirr far. { Sihe 1. if OtHE (¥881) at
filtered, washed \;e\f(f ﬁ%{é?%degb?lk{gﬁo tdggtﬁ’qﬁgf%ng(gg%gozﬁ rtn;rll;(tana}pr oduct( as)a solid.
'H NVR(300 MHzg® ChNals,addé& d-b@ifithiun3 H).§m 28luBorb@(hekanks)) 19.Q mgo3h$ nmpgl). TBe 52( m)
aZH;’ :;t Zg(isl) gu!_){c)tﬁre%azdfsgirrped %ol_ri)jo rZﬁnlzg(Od&. %ll;ei;) m‘ljxtur%'“Zas'_EQ cgélgc? (tc(>:I )—7% aﬂd’ 8.7
1-Acetyl -4- (4o s Yyl , ) ShdreI-ediyNestet- Gavgd) @8ymimol) dei d
nmet hyl ester gxg cl)l?ea Q%Id%?bgﬁﬂ%?&gf(%ﬁ?w rom steply3 ( 1%5§? , 0. 2C)*3 nmol )

i n net hyl ene THFqeO ad) (vasadded siaavly. Jie eehaction mixyremasratirmed om0 mon gendnp) ) |

acetyl chloride( 18 , 2 2 200 WO,,00] Tlgﬁl 0 4 ' -96
0.23 mol) font&WH‘%g'b&“@a?SHlf% é‘“%’r‘?geu t4go?9d¥"FA‘r84\;ﬁ‘$| A E*c?’gﬁ{r‘). %?ﬁ%qdédrhe
resul ting m XyyiR, WRE reaktidn W4 wRned 1d1RdkSIemperateeaid apardahuiqaendiaenthed
with water and exXtracted with metkll]élene chl oride. The org(?ni c layer. wa

_ s
dried oven0anivgdwasersansiogkitrasted withaghtorefaem.c bhe evganis: laver (psgiRed 94T N800y of
t he product as slid., 5 : e ith 20%
1- Acetyl -4-( 4%%’?‘“’-’ %HW% %°>?§%‘gn‘ze§naé‘§ § F%O([)nr?fﬂg)r%llhf)%ro Fcﬁ Sﬁl(lac-azlg-etlzgcr)lgom;y‘rlithcz acid: A
ﬁolduti _03 012 '?L fgmybabéolﬁte:?%idﬁm tls'; jem_aré Q-Z@e&-lj‘ggg) O?C-Gthyh}ﬁﬁ{[ﬁf-hwn)rlbmhsrgl]-g) .
ydr oxi de ng, . S5 Mo In tetra rofurar { t ke, (.3, . :
mxture was stwifongl-la3-pipgadme dIFBENCKYIEE c2% %rw 18e WBE‘??% ’e@e@%t(ﬁéégv\gg
concentr at ed, iy . fy 0 ity XviR byisoah! poil7aEi d,
and extracted ‘?mf‘?‘#’&‘ﬁg?g)ac“’é‘?ﬁ@wﬁ%rgani c I yer was vvasﬁig vvitha(bri ne
and dried 1(5veﬁl-anhyg(s)$§1),ls33m ngﬁﬁb;l&‘.&ft ?‘é’;;?mwﬂ(&mwggggsﬁnﬁvgm ﬁﬂd@?,dm .
vacuuo gave the acid,, Yield : : ! , acetone- ;
1.84(t, 3H, JAHQ,.7323~&<5)2HL796-(§’.%8)(-m. 2H), 2.06(s, 3H), 2.25-2.5 1 (m 3H),
Ie,.og(mt I1 20)44botﬂf(r271 1 IH) 3. 63(m 1|fH), I4. _86(q_,d_1 H,4J: 2.bO).|_15 St_eg 6:
-Acetyl - 4- (4- - 2-ynyl oxybenzene on i peridine-4-carboxylic aci
hydr oxa)r/n' de: (‘IS‘oepgﬁ:sol ﬁt ?'/I‘gna gﬁrred solutisolrJ\ of IX(t?arFt)-E{t)Jtyl) 3-ethyl 3-%@-2-gu yloxy?—
1-acetyl-4-(4-hut - 2-¥n es pi L di O%y ! methdened (
180 ng) O. 48 Mﬁ%"ﬁb%ﬁ@%@%&#&@%ﬁe a(gggg’ hlgz glg?ggnzoZO tt?il azol
é, 7grrg, hI0. 52_1)d m*a(hlo)fgg(qlsl ;ﬁwa;ﬂo 6(1()5fyC1w(éjs’3adﬁetfeth hzlgthmtﬂdnsxfh_numyb% hgd;ggﬁy Ichlardro#n i Icl)e
ydrochl ori de . 0. an rphol.i ne (0. : :
The resul ting m@thlwggmeé_?g Wé&&%ggo%sg& E‘QBW?"{ Sfp PR rgle\?\ﬁgna@b{gm
aqueous hydr oxyj ARl ﬂg_é?_gkgﬁﬂggggy{aﬂyg{@fdﬁy}}-ﬁpi%eﬂdiﬁéﬂal't)ox%@& 18desgdn 2hidriddre

m xture was stirred tefperature. The sol vent was renoved
in vactro and mdhybtored under nitrogen. White hygroscopic solid; Yield 3.47g (74%); MS (ES):

m/z 366.2 (M+H)’

25
Step 4. (Ethyl 3-{[4-(2-butynyloxy)pheny!]sulfonyl }-1 -ethyl-3-piperidine-
carboxylate)
3-{[4-(2-Butynyloxy)phenyl]sulfonyl }-3-piperidinecarboxylate hydrogen
chloride (2.97g, 8.0 mmol), ethyl iodide (1.28g, 8 mmol) and dry powdered potassium
30  carbonate (3.8g) in dry acetone (60 ml) was heated to reflux for 18 hours. The mixture

was allowed to cool and the potassium salts were filtered and concentrated. The



25 acetate/water was added to the crude product. The organic |ayer was
separ ated and washed successively with 1 N aqueous hydrochlbiluﬁTam

wat er, saturated agueous sodi um bi carbonate, and water. The organic | ayer
was dried oV¥¥P 04793 r ous sodi um sul fate and the sol vent was pcenssadsesn
vacuo to obtain 100 ng (53% of the product as a solid. ~H NVR(300 MHz).
CDClI3):8 1.64(m 1H), 1.85(m 3H)) 1.99(s, 3H), 3U2.31 (m 4H) 2.83(m 1
H, 3.88(m 1 H, 4.41 (m 1 H, 4.88(m-68H), 7.16(d, 2H, J= 9.0 Hz))

7. 66(d 2H, J= 9.0 Hz), 9.20(m 1 H, | 1.00(m 1 H; M-ES: m z395.2

( M+H) " 2 2 r@aduez@xas eWDa@@d Mﬁzcsucﬁenartn\seﬁﬂ Oh&fed with 46X kRl ©veP sodium
1- Benzoyl 4- (4- Ful Yoy, I 0X uI f?nyg)1 er| di ne-4-carboxylic acid
hydr oxami de 5 Sg ﬁaid orncentr te tO a OT eth utynyloxy)phenyl]su[fon _ethyl_

1- Benzoyl - 4- (@.plpemﬁnecawoswtleemz@%édu&%éh)s@a RehbAY Rfnd S&Hf*%%’ | GngdC!

met hyl ester To a sol ution of

4-{4-but - 2- yny&“ﬁkylebb?néésé%%} M/ (BS)pimped 94{NteH) - car boxyl i ¢ acid met hyl
ester) (404Y ng, 1.03 nmol) in chloroform( 10 m) was added triethyl am ne
(416 nmg, 4.12 mmol ), benzoyl chloride( 144 pl, 1.24 mol) foll owed 10 by a
catalytic armLSﬁ: of3 -byt YRR h

stirred for poursqz[;:rezr ookﬁ]%rrperajt’ %ﬁggnylteﬁéﬁy?%\gehﬂﬂﬁw lcecf exvact ed
wi th net hyl en HT@T"E”B@Y‘O’FYD@*‘WQWBY'I}alyethylvﬁislpmdlmdarbvamcan hgeld ouswaodi um

:/gl_ ];Egt € magd 4%??%3 { M":}_D%Fn SQEXE 3§t§yﬁg 3£?[q-/()2-butyngllg)ecy)glgenyl']lsuafon}ﬁ} all-e?h?'% 5-d
1- Benzoyl - 4- (4=4muﬂmaeaywdytwtﬂelyz B Mthdl iidshReP /I TEFMetftadoR(POXY Injif 1! d
1- Benzoyl Q (L}\éa[% 25 lny_|:ox nzenesul f onyl ) pi peri di ne-4-carboxylic acid
was prep arl d) (% r{é sulting reaction misture was worked up as outlined in exampie |

rethyl ester (30D B RaErary TARg R LR T B ae i e s

mmol ). The resulting reaction m xture was vvorked up as outiined in Exanple

6 S i d _"MB: nmz Calculated f
c421)~H,(,Sf\|<ejgs 2142%)*.’313;'{[%'?%??”%& ’@?%ﬁef‘y't]%ﬁ@ﬁy‘é Lethyin-hydrorys o 1 Aated tor

1- Benzoyl - 4- ( $ipetidinecaytoxhmd¢benzenesul f onyl ) pi peri di ne- 4-car boxylic acid 2S
hydr oxam gﬁ Tge general procedure for step 6 (Exanple 64) was foll owed
usi ng | - benzoyFartng,-fam - 2J¢W%Wwﬂqvgﬁelmylﬂmﬁ9mﬂpnpmyi-mmnémemmmcl ic

acid ( I'UU myeif 26%'@?%%5@”8& &g?&)’é&@é en}Jr%ged(Jre as Juilmed in example 1 (step

1- hydr oxybcnzotri azol

1[ 3- (di met hyl & ht)3gr afp)ya- I[*43(2€iiul3mbb&f/m&hylm1dﬁiylhyldétﬁﬂml-ﬁ%dré%}( -850t dind’. 32
mrol )) 3U N-net Im)rﬁ§)hollne 38 m, U3 , and droxyl'am ne

(U083 n) 1.7¥ Sfd6°595t°§‘i°H % atitolaedgs %Whlte’rﬁ@h@)r\@dddp"/aglpd%b"l(i d.
MS-ES:. niz 4SK;{§ / /.01

Ccarml e (4 ez, 4052 M 1 R (P o 06 S PR S 157
benzenesuf9 on )%ﬁbérﬁoﬁm@fhcanb@xw}i)@ 3e62i 98, Byl R3AE, del), Bvepml2H), 7.19

1- (4- Met hoxyb I t ben nesul fonyl ) piperidi ne-45
car boxylic ac?d&é%’t 5*4( gyglééﬁz ﬁ'@f

4- (4-but - 2-ynyl oxy- benzenesulfonyl) plperldlne 4-carboxylic acid nethyl
ester (260 ng, 0.77 mmol) in chloroform (7 m) was added triethylamne (311
ng, 3.08 nmmol)) 4-net hoxybenzoyl chl oExample2$ ny, 0.92 mmol ) followed by a

catal yti c anount ] JThe resulti ur e, was
stirred for 15 1030{13ﬁ%rs%a g?rﬁnmﬁelﬁg I} I(F ‘ﬁ’ %‘gﬁrﬁy@é’?’é’r 3-and
extract ed®¥i th nethvl ene chI ori depnpé"ﬁéumtgwakﬁnid%yer was dried over

anhydr ous sodj m;s d con entrate ive 280 ng (75% of the
product as a §§P| dg 1'11.@'?[ ve-bylyny )R‘hﬁpﬂ?sé OfY, IMNQTOR@ZSI)%EPQW Found
486.1576. 15 &irbgxyfie

1- (4- Met hoxybenzoy] ) - 4- (4- but - 2- ynyl oxyberi zenesul f onyl )

pi peri di ne- 4car box§ftingacifigm  ethyl  3-{[4-(2- -butynyloxy)phenyl]sulfonyl}-3-piperidine-

carboxylate hydrogen chloride (1.1g, 2.7 mmol) and 4-chlorobenzyl chloride (0.485,
30 3.0 mmol) in dry acetone (50 ml) and following the procedure outlined in example 24,

(step 4), Ethyl 3-{[4~(2-butynyloxy)phenyl]sulfonyl}-l-(4-chlorobenzyl)—3-piperidine-



1- (4- Met hoxybenzoyl ) - 4- (4- but - 2- ynyl oxybenzenesul f onyl ) pi peri di ne- 4car boxyl
ic acid. was prepared follow ng the procedure of Exanple 64 (step 5).
Starting from 1- (4- net hoxybenzoyl ) - 4- (4- but - 2- ynyl oxybenz&A]l £ yl)

pi peri di nepwPooaar boxylic acid methyl ester 250 ng, 0.52 momspoess#Ani of
tetrahydrofuran: nethanol ( 1:1 ) and 1 N sodium hydroxide ( 1.03 m) 1.03-
nmmol ) 150 ng of (62% of the acid was isolated. HR - M5 niz Cal cul ated for
CaH, - ~NO S 472.1425; Found 472.1426. 25 3ep 3:

| - (4- Met hoxybenzoyl ) - 4- (4- but - 2- ynyl oxybenzenesul f onyl )

pi peri di ne- 4cahaXiatd wa@Gdofindly 4§ @XBFWAEail. This product was taken to the next ste

1- (4- Met hoxybenzoyl ) - 4- (4- but - 2- ynyl oxybenzenesul f onyi ) pi peri di ne- 4cgr boxyl
i ¢ aci d_hydr owithouldurvtees ppmfeqatioedYiels 1 eag (38°60,7dS PEde ada1 481 Bxhiplle 64 (step
6). Starting from 1-(4-nethoxybenzoyl)-4-(4-but-2-ynyl oxybenzenesul fonyl)
3() piperidine-4-carboxylic acid (9(1 ng, 0.19 mmol) in dinethylformam de
(2 m)) 1hydr gwphenzot ri-amoi2ebtpdyié)phehyl BaIfoHDL )-(4-chlorobenzyl)-3-piperidine-
1- (3-(di et hyl aﬁi no) pr opyl ~- 3- e?#y?sggpr bo)a?i n(fﬂglg h§/drochl orlyt)jc(p5ﬁ ng) U. 27
mol ), N-net hgarbewphatid ne (0. 031 nl. WO 001 44723 -99 2 2 OCT 2003

PCT/ US00/ 01864 _,0, 28 | /l g 8§ . : _ ), £0 ng(
769 of the pr ditits Uiyl fRBERE REcREygbthit oo itearbBlG seif

C=, H=6N=0, S 4&/4s bhepired Fetartifig 4Fom letiid 13- {[@-(B>batypllexygphenyl]sulfonyl}-1-(4-chloro-

4- (4-But - 2- yngl ox%lgenze,n_esul f on){l ) - N-hydr oxy- 1- (pyrrolidine-1-car bongl )-4
pi peri di necar enZyiin C%oegpgrﬁcql_)oxy ate (1.64g, 3.3 mmol) dissolved in THF:Methanol (15:5

4-(4-but - 2- ynﬁh)ﬁ%\tﬁﬁ\gﬁéﬁ?gﬁs}hﬁ)‘; 'r):s:uiﬁngFMc!iiBﬁ ing%lﬁ‘x%'»%s%&%‘%ﬂ) ks BheRRLdlifl! ne- 4c

ar boxylic aci ester 0 a solution

4- ( 4- but - 20 yngtample berepeDe¥ield binyg (753 )pehitclsold- mp ¢ &5 BOKYyMSESyimiz 482.hy|
ester (40U ng’ﬂ%ﬁ mmol) in chloroform (10 mM) was added triethyl am ne
(208 ng, 2.06( ), pytrolidinecarbonyl chloride (206 ng) 1.54 mol)
foll owed by a catal ytic amount of di nmethyl am nopyridine. The resulting

m xture was stirred for 15 hours at roomtenperature, quenched with water

and 15 extracBed i t h nit Hy(Zebisyesiewophsayllsuifenybr Géthehomobgnay)Wakydaeiyed over

anhydr ous sodkUr J]fate a concentrated to give 400 ng (87% of the
product as a g:)hr'ﬂeﬁﬁmk%%a&gdfez 449.3 (MtH)' . Step 2:

4- (4- but - 25ynyl oxybanigndcm f oy [4-2-Hupmylory)phknpigsulfonydf-banschlprabemnst)idi ne- 42
0 carboxylic acid,

4- (4- But - 2- ynPiPsadipgsaandicy peid il )&, 12.¢ phmeby 30d; e folloxpngotla Prasedies iagi ne- 4c
arboxylic aci duifaéd RrexRAped, (k) Y ('dsd & 3P LLLBMN RNy FreaTRIBonA - (&d-ep 5) .

Starting from .
4- (4- but - 2- ynyhlosopremb) SAN shydfoxmyd-piperdipgearbokandde bydroger Hderyde) waspsplatédne- 4- ¢

arboxylic acid nethyl e I ) )~0.. 52, |yl N, 4 f .1

t et r ahydr of ur &h? %%ﬁ%h‘gbﬁfldfé%)ggﬁagf %rsi(g%(%% H'{/zdg%;(ﬁd(eﬁ%)l.’ (ﬁw 1.03
mol ), 1500 ng (3o MBZ2HMSO-8HE5 20 Gh, 988, 3.8 (! 5g), 48R (d, W, 4.8 zmCalIG bl1at ed
for CZ,H=SNO, S 472. 1425; Found 472.1426. Step 3:

4-{ 4- But - 2- yn{d.a)bbh et 7 S yd) 25, Iﬂ;?ér(@)x@Bleé?)Sﬁr t8).i di ne- 1- car bonyl ) 30
4- pi peri di necar boxanm de was prepared foll owi ng the procedure Exanple 64
(step 6). Starting from

4- (4-But - 2-ynyl oxybenzenesul f onyl ) - N- IBxzample/26.- ( pyrr ol i di ne-1 car bonyl ) - 4- pi
peri di necar boan

D e DOl 5 8 it ombbin o Lp b BhY Sk WS 2 2
25 piperidine-4-carboxylic acid hydroxyamide.
A mixture of diethanolamine (2.1 g, 20 mmol), 4-(2-piperidin-1-yl-ethoxy)-benzyl
chloride (5.9 g, 20 mmol) and K,CO, (10 g, excess) was refluxed in acctone (100 mi)
for 24 hrs. At the end, reaction mixture was cooled to room temperature and filtered.
It was concentrated to dryness and redissolved in touenc (200 ml) and thionyl
30  chioride (6.75 g, 50 mmol). It was hcated to 80° C for | hr and the scparated brown

solid, bis-(2-chloro-ethyl)-[4-(2-piperidin-1-yl-ethoxy)-benzyl]-amine was filtered



1- hydr oxybenzotri azol e(96 ng, 0.71 nmol))

(di nct hyl am no) propyl ] - 3et hyl car bodi i m de hydrochl ori d (zahﬁ , U. 82

,  N-net hyl nor pholine (0.U99 m, 0.84 nmol), and hydroxgl J@o. | 81
2. 8 mmoWQ 00lt13ng( 60% of the product was isol ated asPETASIHUS64HR -
mz Calculated for C'H ., N O6S 450.1693; Found 45U. 1692. Exanpl e 68

Et hyl 4-(4-but-2-ynyf oxybenzenesul fonyl)-4-[ (hydroxyam no) car bonyl ] -1

pi peri di necarboxylate 1U Step 1: -70-

1- Et hyl 4- net hyl 4- (4- but - 2- ynyl oxybenzenesul fonyl ) - 1, 4- pi peri di nedi car boxyl a
te To a sol utiand déikd. The crude product was taken to next step with out purification. Yicld: 7.0

4- (4-but - 2-ynyl oxy-benzenesul f onyl ) - pi peri di ne- 4-carboxylic acid nethyl
ester (4UU rrgg' % rrm)l) in chloroform( 10 m) was added sodi um

bi carbonate (865 ng, 1 U 3 nmol), ethylchloroformate(0.147 m, 1.54 mmol).
The 15 resulting m xture was stirred for 15 hours at roomtenperature,
quenched with wat ed- {ziMZ-&ut}mabK:éthﬂwlfmh%[é-tﬁépimridini leid-ethithe)-banggiv ¢

| ayer was dried over .an sul fate and concent.r at ed i ve 425
o (085 of ¢ RPDHBA PGt BT bR el 15 HB0eSE Biiaiing ' S ne defted

1- (Et hyl car bondthod? ad dullided 2n ¥Ramf Y@ pee Stirfig Yohr dthpl{ PE(I-BitpstaiRoxy!l i ¢

acid

1- ( Et hyl car borPje)yllsulfopyl)agetate (-3¢, d@;ﬂo@mléne%msﬂaﬁwoyo ety ddr(RdinsEdisr boxyl i c

acid was prep fs 4 (st rting
from 1- Et hyl 3&%91 %@I tLe \ﬂflgg'%‘h{% ?Rgf% zegggglp g‘r? [) - 539% @B&ﬁlﬁ ine 25
di car boxyl at e (brbuld oy wablisOfatedmiyligld 48%8[0[3 5ﬁ3 @etHAhydr of uran: net hanol ;

water (1:1;U.5) and lithium hydroxide (5() ng) 2. W4mol), 340 ng of (88%
of the acill was isolated. HR - MS: mz Calculated for C 9H.,NO S 408.11?7:
Found 4U8.1126. St q. 1 -

4- (4-but - 2- ynyl oxybe%gc%l?gs}%kgnxyyp nZl s[u%f?]?/d}r oii‘/ém"}%ﬁ'g‘gr b}(’)lne;hoxw benﬁln

pi pcri di necar lpapeyidaed-dartioxylic acid was prepared according to the general method as

g. f)gr Pg;[ ngch %@V%gg'g%’gﬁﬁﬁ’ ep&éﬁ dSt"‘FBH &éﬁr‘gﬁ“a@%&%@ fpgpééjg}]s}lﬁqngl}&[ (step

6). 22 CCT [ZQ@?p.ﬁAmnaalﬂﬂe?l?o&y) E&%ylgﬁﬂrm-&:boﬁlﬁé i@ dthgedtdrod.0 & .
| - (Et hyl car bon -4- (4-but-2-ynyl oxybenzenesul f onyl Spl peridi necarboxylic
aci d (225 lag 1 ?gmwtprew%rf opihbid Ge \@@dﬁw o, MS: 555 (M+H)"

| - hydr oxybenzot riazole (89 ng, 0.66 mmuol),

1-[ 3-{di net hyl am no) propyl ] - 3-et hyl carbodi i m de hydrochl ori de(148 ny, 0.77
mrol ) ) N-met hyl nor Statihge fioth U@-I[MZ-BMy@@oxﬁmkwl]salm&xyﬁ} hy4a( D pipehdin-nei{ 0. 168
m, 2.75 mol ), |50 ng(_64%. the product was iIsolated as g solid. HR -
MB: Mz Cal culhey)- P%\zyl?cpwdm&@cybméc a7 65.0 o uh@ @291)’13‘7‘!5 follaydng,ithe 69

4- (4-But - 2-yny; f; y i onyl]-
4 10 piperidi ndergea%)rdgx%)r('agenc]{h?ﬁ{éh IQ@XMplNl'”l(ﬁQF ®sY1.8-4 6F 4l f4-RBATRYIBY PR

4- (4-but - ;20yny&xlfa%bhi@ﬁbsmbmw+y)\-emo(q()ttxenzyl]tmperrdateh@¢bgrb@th @nigl| Hydepxy-

piperi di necar bOXXel \‘%s isolated as an yellow spongy solid. The dihydrochloride salt was prepared

by dissolving the free amine with methanolic hydrochloric acid. mp: 124°C; Yield: 1.8
g (32%); MS: 570 (M+H)".

25 Example 27
4-{[4-(2-Butynyloxy)phenyljsuifonyl}-1-(3-pentanyl)-piperidine-4-carboxylic
acid hydroxyamide.
4-{[4-(2-Butynyloxy)phenyl]sulfonyl }-1-(3-pentanyl)-piperidine-4-carboxylic
acid ethyl ester was was prepared according to the general method as outlined in

30  example | (step 6), starting from ethyl{[4-(2-butynyloxy)phenyl]sulfonyl}acetate (8.8



To a sol ution of

4- (4-but - 2-ynyl oxy- benzenesul fonyl ) - pi peri di ne-4-carboxyl i @ agct 7003 hyI
ester (350 nmg, 0.90 mmol) in chloroform( 1 Um) was added triethyl 15
am ne (182 wagpodd7ssl mmol ), trifluoronet hanesul fonyl chlor iPEE(USOYOB64 ) 1. | 7
nmol ) followed by a catal ytic amount of dinmethyl am nopyridine. The
resul ting mixture was stirred for 15 hours at room tenperature, quenched
with water and extracted with nmethyl ene ¢hloride. The organic | ayer was
dri ed over anhydrous sodium sulfate and concentrated to give 245 ngy (56%
of the producg, 250 aintd) dnd.bidR- ehltb:Betrrﬂl)z(Qﬁbnmbfbuhammwdwchﬁrﬂhizm MNGpSz
484.0706; Found 484. U700, Ste

4- (4-but - 2- ynmr%ﬁlybéﬁzseﬁégawf%ﬂwwn oil) vy isqlpted r Sickh 3oy MI 3P M- 4

pi peri di necar boxylic acid

4- (4-but - 2-ynyl oxybenzenesul fonyl )-1-[(tritluoronethyl)sul fonyl]-4 25

pi peri di necar boxyl nd[za@i Buwagloxy)gpayléilfbmy! }-dyB pentadyd -pipenidmd ¥ @rtofxylix anpl e
64 (step 5). St rt| 0

o (45 but - 23 Y PO BSRATEL BCOIGA '-the EeRer FaehAtcimeuHprd in example 1 (step?),

sul fonyl ] - 4- pi di rbg 3- eridine-4-

t et rahydr of ur aﬁﬁrnﬁet Eg)(r;]lgl ﬁjt‘ gi gu@%f%?pg.gaenwé%@?h%u%&ﬁﬁgmoﬁé de e24 ny,
U. 98mmol ), 17Barhoxytit ao{n@e%/l oftert(he gaéiSdeZI.‘sg)bmp@de WBG‘ESolldﬁmp WQ

(M H~. 30 247 2 OCT 21,03 PCT/US00/ 01864 Step 3:
4- (4-but - 2-yn$il‘)%§%gn é%%ﬁ%ﬁ% )- N- hydroxy-1-[ (tri f1 uor omet hyl ) sul f onyl ] -

4- pi peri di necar boxam de.

4- (4-but - 2-ynyl oxybenzenesul f onyl ) - N- hydr oxy- 1- E(trl fl uoromatqzisl ). sul fonyl ]
4- pi peri dithecar box &g \/fasnpﬁe{;ﬁ‘h(%ﬂufy@ylpwphﬁgyl oyt o bEXtpersangl) papsnding 44

(step 6). St ar, fr

5 (4 but - 2oyt S IR ST (2.5 1 byl 2P AP opiTE s AEpssgirs o owined in Example 1
sul fonyl | - 4- piqtep i &) NEBagb@Xy ki{¢4-eBdtynyld4Splienyl)ifcdyl mrpj ))en'tzmyl) piperidine-4-
di met hyl formam de (3 nd), .1-hydroxybenzotri azol e( SO ng SH%

1- [ 3- (di met hy FaRPH fﬁF'SﬂW‘_IO"S@PIH?I‘”@éFSS@&ﬂ?ﬁ"dl‘e‘/eH?‘MrSB‘H‘HV é?lrddem%h ochiprige
mol ), N-met hXilmﬁsoﬁ%drélﬁb &sé% e fife %nmh)memammx%gmh@m@emg,o16498
m, 1.SS mmol)) 90 609 t e10 product was 1solated as a solid

MB: mz Cafcullad®y Yﬁdd Cllg,GE%m 1SS460 Q605 OH WGOMWZOG)MSO@M@IB (170

o1 bor i ncar FEtaN I @ g Sbaipr 2 7GR ot 0 Bk e, B4 GO & o S

4- (4-but - 2- ynulmesyimnzeme@&lm)oml(m, hxasr{yruml ogl¢anhanyl ¢; 1H).

4pi peri di necar boxyl ate To a sol ution of

4- (4-but - 2-ynyl oxy- benzenesul f onyl ) - plperldlne 4- carboxylic acid nethyl
ester (S00 ng, 1.29 mmol) in nethyl engy ge ( 10 M) was added 20
triethylamne (443 ng, 4.39 nmol)) ni cotl r?ﬂ{ chloride (276 m, 1.SS nmol)
foll owed BY a cat-@d- Mdthowmwl)dﬁ(4ehmp{lqy¢3dmym;¢cdediIfmyl)ﬁimeritﬁeuﬂti ng

m xture was stirred for 1 S hours, at re guenched w sh wat er
and extracted with nethyl ene chfaGP?’ﬁ'é' e"y&’ng’g $ayer was dried over
anhydrous sodi um su%%%%meamqhg&;&%hmg w@zéﬁﬁnmlx FigeAdiniat he

product as a solid. HR - | cul at for C ,H ~N-06S 4S7.1428;
Found 4S7. 142 garbgngp' apid-ethyl ester was prepared according to the general method as outlined in

4-(4-But - 2- yn)ék.gtgélg ff:l%z%; §f,§ arf?&y #rgm %4-&)?’0p[-)i"-%)%)&%eﬁ%ngﬁﬂ&ﬁ)-acetlc acid ethyl

4- pi peri di necar
4- (4- But - 25y n\estex yprepareinassddstibeylin edanfiBe p)yrs'tqi hyxhd:a)(mmsgl )5 damghepanddne 30
g;i rboxylic aci detg\cl?xsy-b%rrxzy}?)?l;nse-((j’—]::l?llc)rloo yq)gamme hydrog grLljc{e (18 5 «'Eégq;?l gl) 64 gsgt P

of product (brown oil) was isolated.. Yield 36%; MS: 472 (M+H)’

1-(4-Methoxy-benzyl)-4-(4-prop-2-ynyloxy-benzenesulfonyl)-piperidine-4-
30 carboxylic acid was prepared according to the general method as outlined in example 1

(step7), starting from 1-(4-Methoxy-benzyl)-4-(4-prop-2-ynyloxy-benzenesulfonyl)-



Starting from Met hyl

4- (4-but - 2- ynyl oxybenzenesul fonyl ) - 1- (3- pyri di nyl car bonyl ) 2”6012 %CT 2003
W' 00/ 44723 PCT/ USOCO 01864 - 1034- pi peri di necar boxyl at e (436 ; (? 4 mol’)
in 8ml of tadedmachsof uran: nethanol ( 1:1 ), and 1 N sodi umdmsboosisee (
1.89 m, 1.89 nmmol) to obtain 235 ng(57% ) of the acid. HR- M5 mz .
Cal culated for C'H , N O-S 443. 1271 ; Found 443.1270. 5 Step 3:

4- (4-But - 2-ynyl oxybenzenesul f onyl ) - N- hydrexy- 1- ( 3- pyri di nyl car bonyl ) -

4pi peri di necar boxam de was prepared follow ng the procedure Exanple 64
(step 6). Stardipdink49%boxylic acid ethyl 6.0 g, 1273 .50 g a

4- (4-But - 2- yny‘%u?)xylt?enzeneosxallﬁc %crllyfs yl?sze?z-(p'yr%’cjrhyl ‘E‘é“r’ﬂb%;?ﬂ 9515 |0pr)1é’¥ iyalllor%car bo
xylic acid ( 18bd.nmp: IWEALL; iinadd 92% MG 4tk (MHH)Ot mam de (4 ml),

lhydr oxybenzotriazole (72 ng) 0.53 nmol))

1-[ 3-(di met hyl am no) propyl ]-3-ethyl 10 carbodiim de hydrochloride( 119 ny,
0.62 mml ), N-gEkibY kORI IRAOMehS k- bhridyiF-4 k- prh-54 . QYeriaipLne
(0.135 m, 2.2 m’rlo%/)) 65 my( 3%/@ r‘%{,?tEgpﬁ%odggﬂ%seﬁzg%%%gb%ga@gl i d.
HR - Ms: mi5z Gatasbdxyliedcifl d6.0GZ~H-5 Nu@8ly afdsfolid8dy the ymdcedbi. 4s36atlindd in
Exanmple 71

4- (4-but - 2- ynyFrnglfehz(étﬁ%s% £n8 ‘3f- N iethary-benzyh-4-1-Riopr s uiisshenzeng-

pi peri di necar haifei)dpepidme-4learBdry iy dcid*hyidfodtini - WAL MY P 8 2L nERW 4
)-1-(2-thienyl ca?ig:)@) - 4pi peri gi necar}l(ooxyl ate 2U To a sol uf@gn ggﬁ'é@]

4- (4- but - 2- ynysPliy - Bles hdrechioridsngalt) wab rsepad¢dn by dissalvingx yhe €reacaminerstithy |

ester (500 ny, 9. | ) .in. nethyl e aride (1 ) 1S -
triethyl am ne ?%%%o%nﬁ})dégcg@%’ld) ,m‘f'ﬁi%8f)¢:eﬁ§lficg' tﬁ)&gfp")c r‘ﬁ5§§?’§*§*7> r’rﬁI 1.55
ol ) ol | edNNR (30CRER, PMSD-3[108105-28 (] 61BL B @MerpPy 5 g, 4.37¢€ om)
resulting mixture was stirred for 15 hours at roomtenperature, quenched
with water and-@& 2Hbt%R3 (dhi2th, 25 (de2Hy|Tehéd. @)o7 7dd. 2HNE0.8r(gati) 11 &yer was
dried aver anluﬁ‘rous sodi um sul fate and concentrated to give 480 ng (81%
of the product as a solid. HR - MS: miz Calcul ated for CZZHZ; NO6S~
462.1040; Found 462.1039. Step 2: 4-(4-but-2-ynyl oxyhenzenesul fonyl) -

L- (2-thi cnyl carbonyl)- 4-pi peri di ne30 carﬁogl ic acid

4- (4-but - 2-ynyl oxybenzenesul f onyl ) - 1-](:’2"‘-'11 £ényl car bonyl ) - 4- pi peri di nccar box
ylic acid mas prapai@flofocbdn2vih-ag4t RIAGFRY FnSdn i68ri 5). 2
2 OCT 2003 WO 00/ E1(4723 PCTNI%%%/ gl 64p. Co- 11% g;ﬁ?mb)ﬁlgéﬁl&w@%ﬁel

4- (4-but - 2-ynyl oxybenzenesul f oggrboxyliq aid hydneyyamideony| ) - 4pi peri di necar boxy

| ate (435 ng, O0.94 /M1 i.r _Of4 1 et r,a of ur an: thanol . £ 1,1 ), and 1
N sodi um hydr oxi de IW%%‘J"%"%%‘ %@%lﬁ%@g‘%fﬁ?‘éﬁeﬂesﬁg‘%‘y@g&’% "5t the aci d.
HR - M5 iz GQatbouylataeid efiyl edier, wis pPad a4¢8difgBthe ponensl midBo DG ulined §t ep 3:
o NP T 1RSS5, ali g Lo 22 ombiony-bansenesaliiny i acene eid ethy

4- (4- but - 20y Y@K YhREPENASIEBRY in eidpled] 10%%p I a(x%-ﬁ)bioaﬂg%lﬁ% mﬂ%ab hnd'Ri peri d

i necar boxam de was prepared follow ng the procedure Exanple 64 (Step 6). 10
Starting fr om chloro-benzyl)-bis-(2-chloro-ethyl)-amine hydrochloride (10.5 g, 35 mmol), 8.0 g of

4- (4-but-2-yny syl fonyl ) - 1:.(.2-Lhi eyl car 1) - 4pi peri di necar boxy
lic acid (335 d&ﬁ‘?"’é &’%%pms%\@l%yasi’sr?ya |drre]‘{‘%\§|4%’%% m‘*ﬁiﬂ%% ),

| hydr oxybenzotriazole (121 ng, U. .90 mmol),

1-[3- (di met hyl am no) propyl ] - 3- et hyl car bodi i m de hydrochl oride(201 ng) 1.05
mmol )) N met hyl nor pHAtGHesothgnzyD#-iA-prop-2r@ylersibpnzenesilforpdpirgriding-he (0. 229

m, 3.75 1) : -"9,%0?@ : i sal S lid. HR

- M m zraggl ccmbé%}ggqglgr wg{ﬁd%g%r&ﬂggp%ggg%%\op%?lh& dfgfi}gg‘gg%’ %@3‘??% fe 72

4- (4-but - 2- ény(lstop('g/)gestmings tfitoro ny4(3-chlotorbnay-4 X4 {ptdp-pBhfloxy-béresidsyisanyfony| |

20 4-pi peridi necarboxam de. Ste :

Met hyl 4- ( 4- butpﬂﬁfﬂ;‘?%{z&{}l%ﬁlfe%gaﬁyloﬂﬂf)(6-9-% (3:5FanmeRy DRengT srasey gelay - 4- pi

peri di necar boxyji@t §p- T 52cS b@n k- .

4-54- bl(JtSOEJ ynyl éfgj%ezr?zsffegtewf %?21 l?-gp‘imge(ﬁm)pg- ? (igr Pﬂo;wl ic agijddm;tShyl

est er g, 1. mmol ) in nmethyl ene chloride was adde

'g-r lsgt hyl amre (261 Srt@'?ingz 8ommm1'-24)-cﬁ6@ée@ﬁ}fgﬂi%ps-E’Jyflﬁg%/'-becn%&rsﬂl?o%g? 0 o,
pipenidine-4-carboxylic acid (6.0 g, 13.4 mmol), and following the procedure as



mmol ) followed by a catal ytic anmount of di nethyl am nopyridine. The
resulting mxture was stirred for 15 hours at room tenperature enched
with water and extracted with nethyl ene chloride. The org&ﬁ ] r was
dri ed overwanbtysaedus sodi um sul fate and concentrated to gPGEUSYFIHE (889
of the product as a solid. 3(1 HR- Ms: mz Calculated for C ,H : NORS
522.1251: Found 522. | 252. ' 2 2 OCT 2003 WD 00l 44723 PCT/ US00/ 01864 -
-1U5Step 2: 4-(4-But-2-ynyl oxybenzenesui®onyl ) - 1- [ (4- met hoxyphenyl )

sul fonyl]-4 piperidinecarboxylic acid

4- ( 4- But - 2- y roptivey bie rExempls ul {wepyB), -210 [g 08 -1 AidtdhbxgHReay4- §4sm0pony1yloxy-

L Pl b { Seagnasigmiy S Ho R BT REE pl ok B whl BoRIQAGE N L&

4- (4-but - 2- YQ¥$Q5MQﬁ@Z?H@Eﬂh$@ﬂMM}th&&épﬁﬁkhﬂ&wnhﬁﬁwhktheﬁeemmne“mh
sul fonyl ] - 4- pi peri di necar boxylate (~45 ng, 1.04 mmol) in 8m of

t et r ahydr of umamhanotit h)admdtﬂc(nc‘_acm ymp: AH6°Q We@oél%gn(-’rﬂ%d)r MP O M mH 2. 09

) 59,90 S Tho SR e P G T 3%, 0, SRS
4-(4-but - 2- y@ﬁww@%@ &‘meﬁw {0, @y sepxvesi( £y, Med 1 yhany(s) sw). f onyl | -

4- pi peri di necarboxam

4- (4- But - 2-ynyl oxybenzenesul f onyl ) - N—hydroxy 1-[ (4- met hoxyphenyl ) sul fonyl ] -
4- pi peri di necar boxam de was preparedﬁgg qyggg t he procedure Exanple 64 15
(step 6). Starting from «p

4- l(]fl Bult] 2-ynyl Oxygenaemg)uut(ﬁWGZ)buty{\ﬂéxthkmfmﬂh)lrthyl)-"-
sul f ony 4- pi peri di necar boxyl i ¢ aci 402 , 0. 79 | i n
di met hy! F%% mami de (8 ni b Y@OWB&}B&??&HB gﬁ%?r'@“{eci'g’v%ij“eo 95 ol ), |
-[ 3- (di net hyl qgd ﬁ‘oﬂlﬁérﬂﬂw1]4éfchlﬂbﬂyﬁﬁ%aaQéﬁ-%@?eﬁ&@i@?éﬂt&rl de (212 nyg, |.I1

mol ), N-met hylnor pholine , and hydroxyl am ne (0.242
nm) 3.95 mml ), 3960 agol(x@@%)foﬁeth)h@memte@ddt 2ga 8 .08 yomab da 34mLofsBiF d. HR

- M5 mz Calcul ate or N20 -~ =0 523 le 73
4- (4- but Z2 yn‘(j‘%o?f{flﬁg ﬁ%’@’#e%’?% % “a ‘?P“a 6229% O[d(:azr%g'%g rriogjr%‘t]tﬁgper%é -di oxan
-5 25 yl) car bpipyebultdngthireifd Qhﬂ’@ﬁ@d ﬂﬁxwmlﬂ&rsstndmhlhted withtEtDlAc. The organics

4- (4-but - 2-ynyl oxyb | fonyl) - 1-
5111 ot A - IVere SR el PR ROONT M St B SPHSRYRAR b s e

4-(4-but - 2- ynr%kxﬁﬁfé’ A QrﬁﬁH%rfa | oh-shich (g2l gluﬁn% Wit heelatd hetaax20-Hitb) car bo
nyl ] - 4- pi peri |necar oxyl a s prepared follTow ng 'the procedure anpl e
30 64 (step 6provideari2gii@7%afithe desired product as a colorless oil. Electrospray Mass Spec
4-(4-but-2-yny, %ﬁg%gaﬁﬁgenesulfonyl) pi peri di ne-4 carboxylic acid nethyl
ester (500 ng, in dimethylformamde ( 10 M), (2,2,

5-trinmethyl-1, 3-di oxan- S—yl)carboxylic acid (224 no, 1.29 nnnl) 1- hydr oxy
2 2 OCT 2003 MD 00/ 44723 PCT/ USO0/ 01864 . -106 benzotriazole (209 ng, 1.56
mol ), 1-23- (8Stepdt hyftestBug) M&ww {iodaragthyl)ripariding: i 4riigaroRYHRSCh or i de (346

ng, 1.81 .mol th hol fé#ﬁi . 9 19kt @i n 385
ng( 59% of t%q% 2151 [ﬂ?a lx%n@%ﬁ ﬁdfc oqu nigm léa?’l Gi eat eC?q F?)Jrﬂo%z I—S
508. 2000; FOUH@UE%&IQQ&SI’& dPtdepTHF under N, atmosphere at -42°C was added 24.87mL

-( 4- -2 1-1(?
f‘f)"( ]4 Zu;i [236?’/:1g4 ko7 e‘ﬁiseanfﬁﬁllé&%dusoyl)ro%lmzneﬁntheptane/%/e%ﬂyﬁ)enzene %rop le) car bo
4- (4-But - 2- ynyd gxy Q)‘?&E ”4?)3(9" fRﬁ‘éf' drie Ihidur 24 - 149, TR ot .dhodbmetRdeSwasl ) carb
onyl ] - 4- pi peri di necar boxyl ic aci d was prepared follow ng the procedure of
10 Exanpl 8540 aoi@ieqnd&be sottimn twas gvafmeshiolMinliignt temperature overnight. The resulting
4- (4-but-2-yn benzen
[(2,2,5-tri rre¥‘1‘l9ﬁ‘g‘lwés il‘B‘}égW“g%b)%‘Qr%b’ﬁWf vﬂtrbftB%lrﬁcamhecar SR&AMSE &*335
ng, 0.66 ol Jyakikedih Qtf'inet @ﬁécﬂ@%ﬁ' Ww4aﬂlteﬂéﬁtah@|&@hceﬁtrited- in vacallbdo Jprovideodi um
hydroxide ( 1.3 m, 1.3 nmol) to obtain 315 g970 of the acid. HR - M5
m z Cal cul at ed8186g(9@%)}erf Neyesizgdpro®ugas EoIeRn 994 Elgygspray Mass Spec : 398.2

(M+H)"

>

30



15 Step 3: 4-(4-But-2-ynyl oxybenzenesul fonyl)- N hydroxy-

| -[(2,2,5-trinmethyl -1, 3di oxan-5-yl ) carbonyl ] - 4-pi peri di necar boxam de:

4- (4-But - 2-ynyl oxybenzenesul f onyl ) - N- hydroxy-1-[(2, 2, 5-tri me? Ry0GTL,283di oxan
-5-yl ) car borw po/44733i peri di necar boxam de was prepared fol | owdgu$dBises
procedure 20 Exanple 64 (step 6). Starting from

4- (4-but - 2-ynyl oxybenzenesul fonyl)-1-[(2, 2,5

trimethyl -1, 3-di oxan-5-yl)carbonyl] - 4-pi peM di necar boxylic acid (280 ny,
0.57 mml) in dinethylformanmde (6 m), 1-hydroxybenzotriazole (92 ng, 0.57
mmol ), 1- [3(dl%hﬂ@@p%m@%ke&s@mﬂ,&aﬁaeﬂmahde hydrochl oride ( 153
ng, 0.80 mmol ), Nmethyl norphaoline (0.0 .85 mmol ), and hydroxyl am ne
(0.174 m, 2. 85 no[0)a schriongx 4riyd(cemﬂzsﬂesulrfmaaprsodnumtsams. BSm 08 inag. a

sol i d. HR 31.1771 . Found 531.17

Exampl e 74 4-(4- S%E : -yny#o ﬁ%‘énzgr}g')s%s?%ﬁoqa_}sﬁﬁg WA gIRKide yas. 45198‘?69(96&30
(hydr oxymet hyl(9.42maipbhy IbmmcpaerWn]e 4ru@| remmgdmfa@eeam%%u 48 780fR 15K %M} I on
of product from Eé le 73 150 ng, 29 nmmol ) in tetrahydrofuran m )
was added 1 NUBLESU PHWPBICW%F?‘EO%F@I EY(ezanmuoanm vaeve.  Tho redilting7@Bite 107 2

2 O CT 2003 , pRGHieWRLQ] drtg,sle [red.for 4. hours. The
organi c | ayer p\Aﬂfg;slylwashed &ﬁ% |I-LdrtﬁIa i car d(;{;r‘{gwxggrﬁ?anﬁ ang ahcﬁr“i“é& &\ &t

anhydr ous sodivagnogalgivatds 08868 Menof thadesimdpvaiict 3 aGiHitdisolidd0 ng (29% of the
product. HR - Ms: niz Calculated for C,,fi~N O-S 469. |1639; Found 469.

| 637. 5 Exanple 75 Tent-butyl
4-{[ 4-(2- but ylSYelpWYA)-Bhf(imyh%'lﬁkkl f)é?ﬂ&lx&su or{Ré P:%Qrﬁ&xyam no) car bonyl ] - 1pi peri di ne

carboxal ate Step | but oxycar
4-{[ 4- (2- BBt ynyl oxy¥ prsgrryd]spmnbomflo}caml clﬁtﬁlqel(ﬁ)‘és ind| mmannbk)my DI inaA0ghL A

solution of 4 e ul |ne 1, 4-di car boxylic
acid tert-but yF ?% Hg‘ﬂ% a??) Hf)loé %’ s}'PlélBXYZS’erFe’FS‘S@mC% 2
mol ) in wat eacid sdd]@rnni‘al) Jn Wtdpaﬁrﬁb rﬁﬁ@ef@he@éb@u&rﬁﬁ\l’xﬁﬂé’ Wa@szxrr@cp (&% Fy) was
treated with gbthl um hydrOX| de hydrate (2.73g, 66.4 mol ﬁeate at

reflux for 8h30%He andtiepileswvarm tmrse?mrtemmswmémrcchﬁoed% nThamacncmmlas
filtered thro t: dded agueous 1 hloric
v i T b shabbiohth ot NGRS

acid. A thick gumwas obtal ne e8I ve and
washed wi th wartr anCbrioendriegdt dven Mgsc)heﬁlmr@amacmb@&etegauazaaucf eAfrdvige- 9 9) -

'{r I( E g; ?t Iblcj)'?o%%gggdos?ﬁ’)l(i/ﬁ% é h‘ﬁéd(&ﬁdt‘ﬁf@lysm slidnyl 1 sul fonyl }-4

- pi peridi necarboxylic acid as a white powder. 20 El ectrospray Ms miz 482
(MH) Step 2 ; Tert- but% -{ [4-(2-butynyl oxy) phenyl ] sul f onyl
}-4-[ (hydr oxy§??Pr§o) -Batr Lmioxy-benpensthioldi necar boxal at e Di et hyl f or mani de

(3.53 nm.,, 46 mol ut i..0 of oX .chl or mL of
a 2.0Msol ution i nid%}l@ggqngtlﬁ;éﬁa‘)os&ism& Y ‘8P%ﬁ%§h¥iﬁ@"i y4S @Efrﬂ%)%ﬁ'ﬁ&z

AL ter | j15 la‘:’j n andsOl3utli of mnglwa(st erlmedbluthmvxsea%I b(emuba nﬁﬂ-t{utlﬂyx{y%a&%&@b{é Oxy)
phenyl ] sul f on ridjne oxylic aci 10 22.9 mol) in

di et hyl f or ma%q%édi\ﬁg’?ggﬁﬂ’ehs "?4%2 r etigred %irmmxmneéatwua@raumdwm pddedar m t o
room t enper at StEe. £ANE t t e m xture of
hydr oxyl ami ne hyc?r ocrﬁr |§lnolr;e]ad fbﬁwg‘?& %@Qhéﬂ :f&;d&f fswﬁqu\q‘gmqﬁgegfgﬁg'csrﬁ"ﬁre 344
mol ), wat er $epagedmany caneentrated ath yahuof uTtarreﬁddxe(\E&thUIe)l vithaéthéraghd Bnered

stirring at O The reacti,o owed to warmto room

tenperature. t&'?tJ‘S%{uf%ﬁ Rhe\,@gatf HER HF?*‘EE é%fvaf\/\}-éw NaGH pod; ths ggusousspltigsned

with 2 25 OCBep2hifsd, WiBed 44d ddrdeeelf WRAND1BRA orgarilChere washed with H,0,
brine, dried over MgSQ,, filtered and concentrated in vacuo to give 1.54g (58%) of

the desired product as a pale yellow oil.



sat urat ed aqueous sodi um bi carbonate (3X), then dried over potassium
carbognate and concentrated in vacuo. Trituration with diet hy£ %tCtI]eE ,:gave
tert-butyl 4-{ 2 L

[ 4-{ 2but ynyspemipbeny! ] sul fonyl } - 4- [(hydr oxyam no) car bonylpcTUsgiqssdi di necar
boxal ate as a white powder (6.3g). "H NVMR (dnmso d6, 300 MHz) 8 |.38 (s, 9H)
t-butyl), 1.6 51.7 (m 2H, CHH), | .85 (t, 3 H CH3, J =22 Hz), 2.2 -
2.3 {m 2H, CHH), 2.5 - 2.7 (m 2H, NCHHp, 3.9 - 4.0 (m 2H, NCHH), 4.87
(g, 2H, OCH2) J = 2.2 Hz) 7.1 7.7 (m 4H, ArH). Electrospray M5 mz 453
(M-H) + Exanpkg, 2- [Jsulfanyl} methyl)-1.4-

4-{[ 4-( 2- butanj)I 0oX apﬁ %‘II;(/I[f(r\ﬁ’%yd"rl%%)/phe“’bI perlycjl necya)r boxani de

hydr ochl ori dmpendh’meduarboxblat I

4-{[ 4- (2- but ynyl henyl ] sul f (h
cai Longll] li )[;In %e?%%ﬂﬁ%‘g’gﬁ%;%gﬁgg %P@IS’LI Wf(f&;‘yrﬁﬁxﬁnpF@Y%%)(‘°€%"%‘E,Y‘) 13.9
mol) was ad%ﬁ?}ndﬂ% Iﬂ)ﬁ%@aﬁb&@l{dt& @64 50l 91 46lind N AT e-budf2t fiy | R P-ber¥endtigalCdnt ON

m xture was concentrated’in vacuo. Methanol was added and the resul t| ng
m xture cﬁ)nc@ﬁﬂﬁa( bd8mmol) af keCOBiin B Aotlopfeld ME iuasiisTed b &P IFaPEaHHY &Y

acuo (2X at o wth dieth h

\[/4 l(J2 E)ut g/nyl % gﬁf}’fﬁ%ﬁ’%ﬁ{?l‘}'a%%&gfggb @@V% %g%}?e j ith ELQ, brine, dried

?ydr gchl &% d@véirSM%S@ﬁ‘hﬁcﬁcdmwﬁftec( ﬁnlaég) Thd-I'ebiMRe (vdﬁshrodﬁtog&@ﬁbdl\dﬂzgnhda 1.86
t H J =

2.0 - H CH 2, 20 J =
2.2 Hz)) 7.1gel erlut_mg mltMIEI)OAra ﬁbexargsa( m9zL1 (j)l'?\ﬁﬂie) QﬁZSg«.@g%Npé_@\ esired

El ectrospray Vg 3 (M+H)'
({4-{(4-(2- btpjfyny oxy eny{’_q ony z}?‘\i ?ﬁ%/droxyam no) car bonyl ] - 125
pi peri di ngl } met hyl )benzoat e hydr ochl ori de To 4-{

4- (2- but I h I If d 4- pi i di b

el ochi of | AStPor oA AR B spfsmes Ry pa plpeines 4 EFbore it oy

4( br onomnret hyln)otﬂgq‘;rq ﬁrlﬁstér 62 g, 7.07 mmol) in nmethanol ( 100 nL) at 50C
ylam

was added trieth 2.25 m, 16.1 mol ). After 30 m n additional
met hanol (50 ni) \Aasmsmrad@fe@ 2888t €9.0643@mel)t B F-arbuil) rrotilir4( (fifeé2-

concentrated,in vac o an vvater
was added. - TRESPUBEHRNSudrry RS R SRy o o N NE0S
2003 PCT/16)S08/ 3% 64f THF iahd ms::ﬁd@tedemm@neﬂtedmem foanhl nhemrgn;ms oetel ori c
acid in diethylether ( 15 nL). To _the resultln 8I ion ahdgecgl (E“ et hyl
et her. Tr|tuﬁﬁ??‘(ﬁd@ﬁtb%éﬁsﬂlé&a@@a?@ v e Oyef extracted with E1OA
4-{[4-(2- byhyn f I d b i peri di
D1 3 et nyl ) nSisaiE KR el A G b e, P o
5 d6, 300 MHzpn&:ntrated irf vacusitp p@i&de02¢1g2(8?’/o)-lz§ ';hezle&red p@OCBlC( w)an&lﬁf wigt) |

3.87 (S, 3H, 4.89 (g, 2H, OCH2, J = 2.2
Hz), 7.1 - 8.8 %‘emww assgpéc u%f%ﬁﬁ]HhH NH, NHOH). El ectrospray NS
nz 501. 5 'VHsIf& 8 EXNANPL B66S t:R-butyl-4-({[4- (z but loxy phenyl]sulfanyl}methyl)-4-

4- ({4-{[4-(2- butynyl oxyg phenyl ] sul fonyl } {9 hydr oxyam no) car bonyl ] - | pi peri
di nyl } met hyl )[Bedrayamiae c@ruwmlﬂdcmpmdﬂuéarbo teret hyl

({4-{[4-(2- butynyl ) I d piperid
inyl } nethyl )benzoag SBE’% ?{oécfﬁ on%gd%lgﬂ“%épgdagfﬁ%%k%% 77?1&](1%&%72
0.134 nmol ) imethy)- b@aﬁdlmé 14- rauc)arbmyhaadﬁerdorib fertebmind @ster, K0A719g 19. F3mimal) ofie 15

Uhe.roat i on RErBrbemaiwls B Saminoy Wioeratia ale Rubiadf3r 15

preci pit L3 Ehylcarbodiimide hydrochlorid d stired at room
4- ({ 4- {[?15'5'(32 ‘{)*“wzﬁ oxygd&ﬁgnyﬁrg if' gnli/ml ° a2 r?lcydorno;zya?‘rg1 nog l(graer bonyl ] - 1- pi per
i di nyl } met hyl t)einpmmrefcndhd TIhanadﬂBldeﬁnddef 553@/0 aqueohs-Fdndxytanges and simed@n g) .

"H NMR (dnso (m
8H, 20 CH2), %(?‘37%*(%65@“2’%?"“ %% S"‘“Bf‘!zI1 %ﬁ&og‘%ma%ﬁ“)ﬂﬁ’é bridg, dga (7 0 -
8.1 (m 8H Asdt M&(ﬁ 'ﬁltg:rled?anﬁ rEbn&nHateB\'HI vaWH)The kasiduk \(/&dchﬁomalogrhphm-l)

El ectrospray Ms mz 1 (MH)' anple 79 25

1-[ 4- (Am nocambsmmgebelnzw }wm 1{5[°41M@W&W|tewq@m%ﬂ%@ﬁ%@r%@!hydwrﬁ?droxy-
4 pi peridi ecar am.d C y T

[ 4- (2- but Yhyl gﬁéﬁyﬁ]‘gu? id E]thrJ)sg?ayWasg@é& 113§ {Iei {-I)

}-4-[( hydroxyam no) carbonyl ] - 1- pi per-idi nyl } net hyl ) benzoat e hydrochl ori de
(fromexanple 77) (0.20 g) in nmethanol ( 10 nL) was added concentrated
aqueous ammoni um hydroxide (4 nmL.). 3U After several weeks the reaction

m xture was concentrated in vacuo and chromat ographed on silica gel

(met hanoUdi chl or onet hane) to give a white powder which was dissolved in

di chl oronet hane and nmethanol. | N Hydrochloric acid in




2 2 0 CT 20p3 WO 00/ 44723 PCT/ USO0/ 01864 ' -110 diethyl ether was added
foll owed by additional diethylether. Trituration gave 1-(422 0CT 2[)]3
(am nocar bonyl ) benzyl ] -4-{ [4-(Z-butynyl oxy)phenyl]sul fonyl
}- N—hydr oxywipegpRrasdi necar boxam de hydrochl oride as a whi tecwmwf(m 106 .
g). '"HNW (Drso d6, 300 MHz) 8 1.85 (t, 3H, CH3, J = 2.2 Hz), 2.2 - 3.5 ~
(m 8H, CH2), 4.33 (bd s, 5 2H, NCH2Ar), 4.89 (q, 2H, OCH2, J = 2.2 Hz), 7.
| - 8.0 (m 8H ArH)) 7.47 (s, | H CONHy6- 8. 04 (s, 1 H CONH), 9.35 (bd
s, 1 H NHOH), 10.44 (bds, 1 H NHOH), | 1.1 (s, 1 H NH). Electrospray M
nmz 486.3 (MrH) + Exanple 80 10 Tert - bpkathple 31
4-{[ 4- (but - 2- ynyl oxy) phenyl ] sul ti nyl
} - 4[ ( hydr oxyam-hid4- é%mb?omwmmmwmw -Dohydraxypipgtidipesdrcaghexamide
4-{[4-(but-2-ynylo peri di ne-
1- car boxal ate (O. 3’%218?1‘6?6’%]0?‘(' g@%((? Jc))%nﬁ%rg(\gl%?fe?eh@ﬂ@ngﬁ?%gﬁlg}m%p&fo m.) was
added 30% aqupbmyl Isyithnpig emethy Brioi hdieoxyBmiro)cariddrtydlr | -Bipdagisecaetiogylatnid 1 S

! Concent it OLO GHEEGRO RS HREE ISRty f i b LBt i n
met hanol (8 mfar BNk &@a@h@fdww dofcchtt¥tea i 0 ah&dfecremuepﬁarscammed #ither
several days worlcup as ab ovem%ave tert-but

4-{[ 4- (but - 2- 9Wr@)¢fﬂ§m19m}@ qug}(m%{@fr@;el%wémmst@a@wamrmeper| di ne-
1- car boxal 'HNIVIIt d d6, 20 300
s oxha e Bty Rk ARl QAR SBPRetly | LNV L (0RO g6, 20500

22HZ) 21-22(m2HCHH) 25-27(m2H NCHH) 3.8 - 4.0 (m 2H,

NCHH) , 2H, OCH2, J = 2.2 Hz) (m 4H ArH), 9.1 (s, 1H
Ef)é(s | H, NHOH). El ectrospra@“ﬂﬂglr‘d:’? 437.2 (MrH)* 25 Exanple 81

4(4(But 2-yny g o (s sifRgR Ae @R NRRKKY doxPshiho)-

hydr oxam de hyd?%ﬁ%ﬁ%@pg}% ttat%l'gwb’)ﬂﬂﬂg Ig Rk K& xﬁlﬁh )

[ 4- (but - 2- ynyl oxy) phenyl ] suI f|cm|5b|onyl] l'P'Pe" inecarboxylate

}-4-[ (hydr oxyam no)car.bqg per Ner.dn54. xarrple
80) (0.26 g) was aﬁée& Zf f ?f’rrgot%:i 4@2%?@6@9{(}8%}&9 l@ﬂ?@%ﬁ@e&%fer 1
the reaction mmammcﬁmqntpxpérmecnbu@wa (0., HedSommiotysat 200 éwl 7mibd
renoved |n vacuo. Dichl oronet hane wac_ arj| rlpﬁéwand rem) e |n vacuo 3X to

give 4-(4- éButOfMWS{/IWG&W‘Bérﬁi%%? pifAf)30 P%ﬁnn@’%“ Be (RSHOBONE WO

el low sol 1d (018 §) Tt FAmR s Afis and A 8, Wf%’&“b@”vw‘%@

2.2 Hz), 1.7 -toz)eaédrqu@lehedGHﬂw SmLarﬁ a spturatdd SOIDHQ)X Of Na2,302 a9 organaics 7.5

EerH)Af _I;I SA{E:(_Danp‘Yeée éeinoved angi n?\e aqueous so’lutloHO_gs exl%ra%ged ﬁpbﬁ\{ClNB ’me or%ﬂc‘:sz

1- (4- Bronp- bewb)naarea%ﬁtmz-o?wwldawnbangsn@glﬂlﬁmlmaucpmendauammvmbboxwi

c acid hydroxam de hydrochl oride To a sol ut . d

ﬁ <(:| 4- (But EQ-Kng}edkyd%éWéﬁwwr Mﬁlyt:t)hcrpiopﬁ,rpvldF R;é?;f) /@?90&}2?6 ge% §&944§Zt )

ydr oxami de hy, g, mo

and 4- br onobenz aﬁ%@éﬁ#‘& %gkgg%ﬁqy%g?p%awﬁ t hanol was added

triethyl am ne (0 13 m., 0.91 mmvl). After 4 h the reaction m xture was

concentrated in vacuo and chromat ogr aghed on :?i i ca gel

(et hanoUdi chl or onet hane) to give an F?'?p‘fo? d which was dissolved in

di chl o omet hane. | To. ! RA(RRb AN IIRAIAMIARY FReMYYNRIkyG-act d Tn et her
: ncentration |n vacuo

1- (4- Br on®benzyl ) 4- ( 4- But - 2- ynyI Wrbbmenlemamldhyl) pi peri di ne- 4- car boxyl

e e el b TS bk Sy
(S, 3H, OCH3),aid3 v(abcbrébart@'hccb\i@lﬂgptro) the 4geBiera( Gﬁetlﬂ:ld asCEIannedJ m—E2ar2le23)1 7.0

- 7.8 (m 8H ArH), 2 - 11.1 20 3H, NH, El ectrosp rag/ m z
505. 1/ 507. 2 (M‘qqab'ung from tert-butyl- 4n2{[4 (2- butynyloxy)phenyl sulﬁnyl}methyl) -4-{(hydroxy-

amino)carbonyl}- 1 -piperidinecarboxylate (0.082 g, 0.18 mmol), 0.066g (95%) of the

30 desired product was isolated as a white solid. Electrospray Mass Spec:351.2 (M+H)"



Phar macol ogy Representative conpounds of this invention were eval uated as
inhibitors of the enzynes MW-1, MWP-9, MW-13 and TNF-a cggv&gtw enzyne
(TACE). 25 The standard pharmacol ogi cal test procedures usé&d, esults
obt ai ned Wyjfdy@psablish this biological profile are showACBbEISeR18Fest
Procedures for Measurine MW-1, MW-9, and MW-13 Inhibition These standard
phar macol ogi cal test procedures are based on the cleavage of a 3()

t hi opepti de suhstrates such as -77-

Ac- Pro- Leu- d y(2- nercapt o- 4- net hyl - pentanoyl )-Leu Ay-OEt by the matrix
met al | opr ot ei nases MVP- |, MWP-13 (c%ﬁlnllﬂg%ases) or MW-9 (gelatinise),
which results in the rel ease of a substrate product that reacts WO

00/ 44723 -112 2 2 OGért2Ba3i-RCTA(DNOZ-9ddexy)phayl jeulfonyllmethyl)¢4- wi t h DTNB
(5,5 -dithiobis(2-vitro-benzoic . acid)). ,The enz tiyi.ty is nmeasured by
the rate of the col or ildBidegyaming)ca HVHHEBT’F‘&EXE?LFBE%‘JY ®is made up fresh
as a 20 nM stock i QYEG &1 BTANB bty sl $§9phéead sufank DR BHBED as a
| UU nM st ock and 'sr'?o%e |ln the?égg?‘&ﬂatgrfogzmbt g%]perat u(rayeu Both the_ 5

subst r at e San@(hpdidByamino)dirbortyllel -piperutinecarbexylate tRHER8 h0-8Ubamelt e Bl ef (50

mM HEPES pH ¢.5,..5 betore Th ck . 0 i ' ed
with buffer &@Wﬁgﬁ%&% a?&é%‘tﬁ"cé"&* g‘,‘dseg%"]é%%ﬁ ?)qy?g (itzﬁ)elmé’lé&sqred
final concentyr@XOKE id BRALMIH O andevtizédmat rotei teadperatureifoi 8ti. t The salittiwas

DTNB/ substrate are added in this order to a 96 well plate étotal reaction
vol ume of 20(iltered)andrttie filfeate vap sonGeatsated an vaguer lge e Py diltted Wit

spect rophot o rical ly . f 1 Q. eS on t he

i ncrease in E%b&g g@%‘%dt‘%ﬂ%%@ ;E)%t t% ggﬁ gggrgh{élg?é’a?@ﬁr?dﬁg#%ﬁﬁgﬁgﬁgﬁ y, a
fluorescemt RREHice:SIEITIVenbEth desitedprodhet as hivehite eslid. ElavureshrapMashBpgsept i de
substrate contains a fluorescent group and a quenching group. Upon cl eavage
of the substr¥’é ®Hn MW, the fiuorescence that is generated is
gquantitated 1 S 'on the fluorescence plate reader. The assay is run in HCBC
assay buffer (SOrM HEPES, pH 7.0, 5 nM Ca+2) 0.02%Brij, 0.5% Cysteine),
wi t h human reconbi nant MVP-1, MWP-9, Examph3513. The substrate is dissol ved

i n methanol and stored frozen i mM gl i quot s.. For g@y) substrate
and enzynes are dil utt®y q"%%lﬁqﬁ%ﬂt@?ﬁ?ﬁ’?ﬁ%‘w%‘él?or"ghmg%ﬁ@z%t rations.
Conpoundsyqare added to [(figdroxPfming)cartivng]<1-gipedidinecirboxgdatenzyme and t he
reaction is started by the addition of substuagte The reaction is read
(excitation 340 nriertduwhd-<r(di#-@hutymsoxyghenyUsuiionyl methyp-dd (ydpaxyamo)y,

fl uorescence gyer g-:,lgpgf%én%%n%!:a%gxﬁgtea@a@?}e. ﬂ%&lracécjr&ﬁ% t5Qhe GLAMAr mbtABd as

t hi opepti de orartfqnﬁ ent peptrde tes rocedures) the slope of the line
i s cal cul at edowlitkdr epr E&xample tHe r eStattingn fram e terFBotyll-4r(d E-(buy-2amytop)-

reaction 25 rate (s confirned 2. >0.8S5), The an. { xs e r ol

rate is cal cuPhsp¥ “g?fa'ﬁé’&ﬁﬁtﬁ' F‘E‘MW"(S?XY@H%O?CS“ﬁO@gﬁﬁgﬁrgﬁﬂef fg%ﬂﬁg la%t%é&%@x_% with
drug-tr ea%@d 5 21 SRmbi§ | 019742U (HEel)t o5 tHEU kel Epro QTP awhs dldt@istas Bhise-sblidponse
rel ati onshi ps can be generated usi mul tiple doses of drug and I CSp val ues

n
with 95% Cl aElcwesprayddasd Sped: Ag7-$ (Mgblb regressi on. 2 2 OCT 20@B

PCT/ US00/ 01864 WD 00/ 447Z3 -113 Test Procedure for Measuring TACE

I nhibition Using 96-well black mcrotiter plates, each well receives a

sol ution conposed of 10 ftL TACE (fi rEXampdei@éntration lug/m), 70~tL Tris
buffer. pH 7.4 containing 10% gl ycerol (final concentr Non 10%11}4, and 10
~L of test corrpourﬂdASQiY‘u‘g[[b‘h@'g“%“m'('?'lyﬂé?"%ﬂwﬁﬂ'g YOy pvsO
concentrabkon <1 % and incubat edpi%?ﬁdﬂl? dbbtinSigeat roomtenperature. The
reaction i'S initiated by addition a Tuor escent peptidyl substrate

(final concenStept i:on-[[[8q2-Bulnylosy)pkel)wifbhy mthyilhba- sineridingdierbexydiiaker f or
> sec. acid, 1-tert-butyl 4-ethyl ester
To a solution of 1-(tert-butyl) 4-ethyl 4-({[4-(2-butynyloxy)phenyl]sulfanyl}methyl)-
1,4- piperidinedicarboxylate (1.66 g, 3.7 mmol) (prepared in example 30, step 6) in
30 20mL of CH,Cl, was added tetrabutylammonium oxone (17.38g, 14.7 mmol) and

stirred at room temperature for 18h. The reaction was concentrated in vacuo and the



The reaction is read (excitation 340 nm em ssion 420 nm for U mn. and
the 10 increase in fluorescence over tinme is plotted as a linear line. The
sl.ope of the line is calculated and represents the reaction2 2eggT. 2003 The. |
l'inearity ofyd fipgsrRaction rate is confirmed (r2 >0.85). Thepgﬁggbo&wrr) of
the control rate is calculated and conpared for statistical significance
(p<0.05) with drug-treated rates using Dunnett's nultiple conparison test.
Dose-response 15 rel ationshi ps can be gengg-ate using nultiple doses of drug
and /C50 values with 95% Cl are estinmated using linear regression. _Human
Monocvti ¢ THPrebidgelWasDiifuk&r &4thi BDARN wASIRAV r | bl ote| ns HP-1

Sol ubl e Protein Assav) 20 M tm(;g%gjiA?’ stimul g??o%%f#%—%ﬁ?“‘ tc?gwsdrgguosvg

di fferenti ati MeSOat Bitered pesherngentratédetoqebyide Wi 69 (86§ ofrihk alatired @csdeti am Of

t unmor necr osi [ ( TNE- and ,TNF.rec r F- R p75/80 and TNF-R
p55/ 60) and | E%%?%l}eo(&&?jr{n lf‘%{qs%a,y @%ﬁ&ecotgﬁég( Jeins. I'n addition,
non-stimulated THP-1 cells shed both the p75/80 and the p55/60 receptors
over time._ The rel ease of menbrane bound TNF-a and possibly 25 TNF-R p75180
and TNF- R 558602 Autl4rgtButynylpxy)phemsblanlfanymisthylri-piperjdinecarhbitylic addyF- a
converting engtngieesg; TACE. This assay can be used to denonstrate either an
inhibitory o'r st1nul atory conpound effect on this TACE enzyne and any
cyt ot oxi ¢ consequefii4-42-Banmlyloxy)pherytlsuitbny Tiretyl] cepibéridiret 25T Hid atrhfa a
human nmonocytic cel! line which were 3(1 obtained fromthe péripheral blood
of a one year®%$¥d YRS Brepptes 25eqrdwenignide yaeperal methodosTopbngg nCERDIpled 323

PCT/ US00/ 01864tartihe! fréh | %L g £wlture and .
differentiated éirtntgo ﬁnag?%téh{g‘g%utﬁﬂ@%@ﬁ?gﬁ gi/fg@mnkﬁ'}@t ﬁgﬁlp\ﬁ"&ﬁe afbc?égﬁs. For
the assayl0 THRrid 1gert-butyhdethyb edeny1fG2eh 4ammalfCa. 3350 (M5 Wbl the Wsred pduGUS | Y

grown and frozen back at 5 x.. [ ml/ vial. e vial is seeded into a T255
flask with 16“% 80 8‘?5@@4"136)5% %ﬁtwsﬁﬁa&%ﬁ@f@?’ﬁga)(%i a containing 10 %
fetal bovine serum 1 U0 units/m penicillin, 100 pg/m streptonycin, and 5
x 105 M 2ner capt 0- et hanol {THP—l medi a). Each vial of cells are cultured
for about twoSHRéks-pestpird-tiet-Hebutyniiereipheny!]mitforyd kueshyiirtipipbradineaareoxytied f or
only 4 to 6 V‘ﬁ:%%tk@?es?&r een conpounds. Cells are subcultured on Mondays and
Thur sdays to a cdoncentration of 1 10 x 105/ nl. To perform an assay, the

THP-1 cel IS are cdFé mcsthationdof nd-g[[242-BetynylkafpheyislforQ méthyleh piRfidige- 24

mg/ M stock of Li ol.ysachari d? 5LPS) gCaI bi ochem Lot# B 13189) at 37; C

in 5% COz at ?r%&g‘gﬁ‘f‘gﬁﬂ?ybﬁs%ﬁ 012480 9 ommad). ¢Bethyamine (0.32 mihandueskalytict or a

total of 24 hgsdu ofl4-DiRethARinbpyTRIne>d &bmiebt c@f,chr ef%’a d?QIaCLO 1o %H P-1
I FI nal. vorure ot °r.

15 nedia is plated in appropriate wells to give a
m/wel | . Stamtaiyd chipdde €306 mhpbfddmmal) én diGsblof €H,Ch. DMBQesction stirred at

concentratio and. di,J uted from her o, t he appropria

concentrat i oﬁggﬁn%urﬁgfaf gh aaﬁg %ﬁéeéd(rjnw‘[‘}g lt?lﬁ(é:' bratey drieg oy eMSééf’ rerrd of
the i ncub2l i othrqughiaqehdtdf silicy @elf dndaloneanaRa b Prbraso 04201 16bd TN Gty 10
my 3 mM) 1 mM 300 nM and 100 _nM Cell exposure to Owas 20 imted to
0.1 % final COREEHES acPloressmymy. ElegsospmytVass Snecl 22Md+HYicl uded in the
experiment which had m togen added but no drug. Vehicle control wells were
included as well) which were identical to the positive control wells,

except that DNBDInEsAciylet(4-buted-ymylexybensnesifoasmethahipierigihe - LRy lic
Negative control] wells were included in the experinent which had vehicle
but no m'togear‘f1 r drug added to 25 the cells. Conpounds can be eval uat ed
for their2effect onaAbaspi-(4-8Q02-Shy Khehe i of: rece . by
replacing the LPS wt h§SU(§ﬂB§){D\A7e?wl%%%THP- lsL?re ?gﬁ&%ll)ﬁl%&sﬁglfeﬁpldgébggﬁﬁcnto an
i ncubat or setacit was pregarzd anebrding 37 sheGgenafal exetilochasunsliretl in Exarhple i30N(step00

m/well of tigs ure. supern TCS) is,.re d for use in an TNF-a
ELI SA. Fol | owﬁhgﬁaﬁ%m‘-%»cQEYL-é-EBER?-BﬁW@eww Ftﬁﬁaﬂﬁm@%l-&-pweﬁwed 3U
and used for araixyld sid, ethiNestéR (052/:80,524 PBILHE) » WO
00/ 44723 - 115 2 3 OCT 300 PCT/(USO g o ? %O%ﬁﬂgtd Ht"ﬁgpgjfhﬁouarss
timepoint, ariéPl#ted asa|nale velow selich ElactasnresnMags Spss: 43%2 Od+Fadled by
resuspensiypon in 500 pl/well of THP-1 nedia and transferred into a FACS
tube. Two mltube of a 0.5 ng/mM stock of propidiumiodide (Pl) (Boerhinger
Mannhei m cat. # 1348639) is added. The sanples are run on a Becton

Di cki nson 5 FaxCaliber FLOWcytonetry machi ne and the anount of dye taken
up by each cell is measured in the high red wavel ength (FL3). Only cells

W th conprom sed nenbranes (dead or dying) can take up PlI. The percent of
live cells is calculated by the nunber of cells not stained with Pl

di vided by the total nunber of cells in the sanple. The viability val ues
calculated for the drug treated groups were conpared to |U the viability
val ue calcul ated for the vehicle treated mtogen stinulated group ("vehicle

) o e o v N T



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 comerghajdty 2ggai | abl e
ELI SAs 15 from R&D Systens, by extrapolation froma standard curve

gener at ed WQ M4k standards. The nunber of cells that ei tAdfUSPURBS4p or
exclude Pl are measured by the FLOWcytonetry nmachine and visualized by

hi st ograns using comercially avail abl e Cytol ogic software for each
treatnment group including all controls. 18 ol ogical variability in the

magni tude of the response of THP-1 cell cultures 20 requires that
experiments S@Pé@r’rp‘a(read -delh{ 4t (Febuttenyiaxyiphemélseléamyl JopthidréN-hydoeiy=4rehi cl e
positive control: for eacla drug concentration. Percent change in each

sol ubl e prot 81%"@9%]3{5’8?@'8‘ fromthe "vehicle positive control" was

cal cul ated for ea¢m&@mqg{a@@9fy@9m¢)@h¢@qsmohmrﬂagyl]‘ Nliyavdxgar-f ormul a: 25 %
Change = pg!m | com~oundl og/ (veh Los controll x 100 pglm (veh pos
control) - grpﬁndnmﬁerbomgldewmmar%acopﬁbn%tq s | gengsplomethad @y ptliged 975/ 80,

p55/60) 1L-8 t 4

dupl i cat eg_we)f“f(é&l@ere ége{%gr %??ﬁ Fggg&le‘!s%ﬁm% l aggéssmpe'g'ient
change from me&iyi)qﬁ@nﬁm%équbmtamﬂ, '(0.1BDrg, t a1 Sﬁ)rhulb)I(EOz}Irgo(mVJ) o 8()
and p55/6() receptors) studies under}gc n stinul ated conditiqgns, the 2 2
OCT 2003 WO @esied praduct g petptadstior @Rserslpnlt gﬁlﬁqtfoawazﬂ%asﬁéasfe ARe s were
determ ned a +F_ll)e results expressed as percent change from "vehicle
positive control™ utilizing the following formula: Change = ~Q m (conpound
nee control) - p~/m (veh nee control X 100 pg/m (veh ncg control) |ICSU
val ues f each conpound are cal cul ate n-linear regression analysis
usi ng cui{)om' zed software utilizing h*é'“?ilﬂv%?stati stical package. For the

cell viability g{gughyl Jtn@{ncuabu&yntym )&Phylwan‘ouﬁhﬁahggfmsa@}o& qduplicate

10 wells were determne the results expressed as % change trom
"vehicle positive control" pmm@arqu@w-«mmgcmww ated for the

tC(r)urarpound tre@gg)SI tglrl\(;y;bsm ﬁﬁ‘"@aﬁdﬁ?@’%}ﬁ%ﬂ%ﬁ%#b&% _4ue cal cul ated for

vehicle™p e con roI rce ge fromcontrol"
as bel ow. Thipiperidiherarborgliccid ethlossge from control is an indicator of drug

toxicity. IS % Change = % live IIsIco lveclls(veh
pos cont Ry ) Roef elAenE’é?@“'eOZOofBj 6‘&&6@9‘3“@’3’ ]S‘Féfo"yl%“%‘gﬂ&f PLF)G“
Gul | berg, U. cmsme'a%ms%e Ngvgkefe(@ J08 £08 mmp)e%sarmo@fbu&,nﬁ @g’;riﬁﬂld otfhe p75

tunor necrosis factor receptors to sol’Ubl e receptor Lynphoki ne
Cyt oki ne Res mmd) 268 IQ:_CO: (0| B84g, G anragiin STOL HvfaPYF @as {Mltednfagl@mM

ynthesi 5) miSBRIREaRbAbs< Tt oot PaF aued by hoB SR Na TR PR ot o

human nonocy tiige, Tddd! o@@lmsa)n ﬁatetrécp mﬁebdmkr&fatddmm nacua>38 The Jr@s)duw&aas
Tsuchi ya S., Yanabe, , Yamagu Koba as i,

Y.,
Tada, K. 2Bst ébqu"@m%mheém %Jwargagf:@ﬂp& ArithoRt *zﬁxwmsfe(h lééatpéom%é%s c
! eukem a ccl l(85°}6p‘3f (hp_&%sxréd arodﬁ&tas & palg‘%]ﬁﬁr gux%.%l%&“sp%}%as’g%gc. 43 2

(M+H)’

Step 2:  1-(2-Butynyl)-4-[4-(2-butynyloxy)benzenesulfonylmethyl]-piperidine-4-
25  carboxylic acid
1-(2-Butynyl)-4-[4-(2-butynyloxy)benzenesulfonylmethy!]-piperidine-4-
carboxylic acid was prepared according to the general method as outlined in example
30 (step 7). Starting from !-(2-Butynyl)-4-[[[4-(2-butynyloxy)phenyl]sulfonyl}-
methyl]-4-piperidinecarboxylic acid, ethyl ester, (0.153 g, 0.354 mmol), 0.12 g (84%)
30 of the desired product was isolated as a white solid. Electrospray Mass Spec: 404.2
(M+H)"



2 2 OCT 2003 WD 00144723 PCTI US0O0/ 01864 -117 Results of the above in vitro
matrix netall oprotei nase inhibition, TACE inhibition and T %ﬁfamrd

phar macol ogi cal test procedures are given in Table 1 bel ow § a 1.
Exanpl e #TA@® ¢0@4023~THP C~3~-M6MWP1 I C, 0 ~MVP9 | C , oaMVP13 PCT/US00/01864 - :
| C, 0d16546k3. 338515528268%2. 5716439. 635534992809049025%2. 614847. 3518830% 34
001806393NT32. 9%8. 9%60%/ 12321

9®2.522559. 4' 819521%4. 721872916612%2. 196.285. 21011987%). | 435. 83. 11241. 89%+581
51 000150013882+69%1.020008001467%NT26%21

%82%4.538YNT24925%249' 01646% V110205614651713901022969461811. 4459%40127698197
449401000U013212030. 147%264311 2150969 | 48582248. 4% %
1018141076238 ?92’632%kizrg:‘iwéﬁgﬁ?“%ﬁ%%M?qxwgwﬁgﬁgwg%%‘ﬁé6%3%4-
1027401177261%@ggﬁ,ggﬂ,c,;gz;\,qpﬁge IeRodRdif813% 101542426281 5013% OG

nML5. 45. 32912713991

NML64. 7301020>105R992-Bukyay3-H4E b4 ER>b D@ty (oxly P60 J 2100 Pthethl POObRIFGA383278>10- 5
000-10000343368-1.01393I U%?ng 14>é8>1 000- 10000364. 8583. 28283§OS7I 8NT8. 6857
51U24381953- 18P444sHegamide Rydrochlendevas gioga66 acFPEIRG)tP4D8 Sq0sHal Meitng 85 677~
1121~ 254 | o\BneWhA4% I , i T TpCE
1o THD. @ VL | Coample i (o 85 Sl Jrom G i BARGRCIRRI Ry ¢

| C, 0d421278% benzensaingirraisilssperidineHoabrgloaris 60936 96.04652D80 452 68188, 83584
. 12346105NTNTN]55..6%47227 N. I, - . .

7 70480BNTNTNTTOE] SARUETERIER T Histalved i | ok o0 HEEh a3 wealR RRAAFIBL AL, snTNT
NT- IM HClI in CH,Cl, . The solution was stirred for 1h, and concentrated in vacuo. The
37105320. 8NTNTNT11655432. 2NTNT~1~5570. 7NTNl ' N1' 6005631. L1NTNTNT3. 257694NTNTN
T458, 582114 NTI¢FIRE PGS yruratadrirtingther ogueadeuh\ieeN?B 0 o1 86 wdsechiamir sfthe 26 4. 6N
TNTNT64. 66366 46i: = - 3 0566106732. 7684
30816772105, odBiE B oY B e M S L (0 052 063630214
7111 3143. 11781118372221 564. 157121136973NTI V' f NTNTNT74132394. 33896328775134-
a?. 5881951 28476201 264. 5037886401977114522. 1871493497864. 5641. 05136473. 77970
832. 42012950. 68~| 90- 7186122408127725| Examle 3859382 ~135162571~562 a = nM or
% i nhi bition INF-erBaci-lii(09-6-bt ShehINulfohd L Lpgse

i cated VB Gol e e
resul ts obt ai d2-butyniloxs)phandisulfphd} metbpl)-dgs-hatrogds4-HswtonglhmeshydeNer i bed
above, the conpounds of thisg iy ign.were sho to.he inhibitors of, the
enzynmes MVP-1, MWP-9, MWP-1 '?négﬁyﬂbga’@%ﬁa@%efl t"fa\r‘\igoxé'r']'%'g?re (TACE) and are

t her ef or e usefBtdp i: n-tedButyleabamiyt-4-G4-boi-BSonyiasbenzenbsuibnymethyl)t pipdridingror
netastasi s, tissuye ulceration, abnormal wound heal i ng, periodontal disease,
graft rejecti 6rFarqoneliiacld &tyde¥¢fance, bone disease and HIV infection. The
conpounds of this I8veshlh 3F Gerbbiidse e (oboh! 1489 rhol) I Lorhi

pat hol ogi cal changes nedi ated by matri x” netall oprofei nases such as

at hecoscl &0 osCE.Cht hevass chdsiedt i ¢-[[i#-d2rBatyngloxpplicoyl]sulfemlinietyll-4pipeddinnrar y

t hronbosis fr 10 at herasclerotic pl.ague rupture, rest iS) - medi at ed
ost eopeni as) I%&9Ml§ﬁ@!y§g§ga@é%paqu%e@gﬁer %?e SH&r /o ggéy%toe#\g@gﬁn

agi ng, angi 0ge &rieshyldnifd(. ITBHAS b S infmol) AHAREirred VWoBm fefperasié Ririzhi Shhe
rheumatoid arthritis, septic arthriti (s)% corneal ulceration, proteinuria,
aneur ysnal aoffactoRwag diutpd yatherlbpGl jand waghed iwitigH:Q.obrinef driphaivergMedQunat i ¢
joint injury, el ' ' em .. Gl .5 of
the |1 ver . 15 0nrogrt2heRE e BRASEE 1he rhidfie MEL RULTXAL er BEHEIERLD Peva
menbr anes25i ntd amvideor. 384g0R%0) df steadssiredapreduce lagtaedhitsasnlil AEleceospra dhasson,

di abetic retinopat iferative vitreoretinopathy, retinopathy of
prematurity, gegﬁ'é‘:}g'?rﬁﬂ*%bmati on, keratoconus, Sjogren's syndrone) myopia,
ocul ar tunors, ocul ar angi ogenesi s/ neovascul ari zati on and corneal graft
rejection. 20 Conpounds of this invention nay be adm nistered neat or with
a phar maceut i Stdp Zar(iegrButplaminpyarteny! -4 { [dg@dutynglorgyphentt suifdrytimedyi)t i cal

carrier nay b%-osn?/hl-ée({?t{—d-!)lﬂ%yquy)phenyl]sulfonyl}methyl)-4-pipen'dinecarboxylic acid

30 I-[(tert-Butylamino)carbonyl]-4-({ {4-(2-butynyloxy)phenyl|sulfonyl }-
methyl)-4-onyl|-4-({[4-(2-butynyloxy)phenyl}sulfonyl }methyl)-4-piperidine



Applicable solid carriers can include one or nore substances which may al so
act as |7avoring agents, lubricants) solubilizers, suspendin ts,
fillers, glidants, 25 conpression aids, binders or tablet i gpﬂ?@rati ng
agents or afipgideansul ating material. In powders) the carr iPEM/US80/¢1864 nel y
divided solid which is in adm xture with the finely divided active
ingredient. In tablets, the active ingredient is mxed with a carrier
havi-ng the necessary conpression properigiles in suitable proportions and
conpacted in the shape and size desired. The powders and tablets preferably
contai n up t QaAR%IRf acRPwhiSrefrld #RordIM@N16 HeLithneraSiethdl e o®Qhé din Exatip®s S
include) for exanple, calcium phosphate, magnesi um st ear at eiﬂ tal c, sugars,
| act ose, dext3i risterst Ar chStagisigatiiom lcerthyndeabamet! iy(4-butdorngipxgdenzeneo0 2 2
O CT 2003 PCT, 4 cal .yl . j & rb oC u
s/u{f&@%ghyﬁgwe@W@%Xﬁ&d&w GEIP RS Sl dut )

pol yvi nyl pyrrottding, es and ion exchange Tesins. Liquid
carriers may (hBUS€69% Nofthe desited graiottuvasopdated as piits saits ElesospsayoMeps syr ups
and elixirs. The active ingredient of this invention can be dissolved or 5
suspended 3in S&’eﬁﬁ’éﬂﬁa@&ﬁh cally acceptable liquid carrier such as water, an
organic solvent) a mxture of both or pharmaceutically acceptable oils or

fat. The liquid carrier can contain other suitable pharmaceutical additives

fSIUCh a sol ubiStbmé:rhi-,l-(em?styl)i—‘ﬁ{i‘}-(%bﬂt?lﬁﬁ@ﬁy)ghemdbpkf@m’i}V!E@)Wllkwe‘bhﬂi%) _
Fegul at or sy s bHE RIS eRAE Iy PSS e RHT. Sl 6 T, (Y

carriers for Qpprod0f4pifesibinedigdrbaxdmidei stration include water (particularly
cont ai ning additives as above, cellul ose derivati ves‘)ﬁ\g_r ef erabl e

e.qg.;
sodi um calboxymet rerl-(&%I-BH‘IYBsAe({%&J?‘}‘H}Y)“)xyéﬂ’ﬂ?éﬂ&ﬁ‘%fo(‘ﬂM‘BF@M 4honohydri ¢

al cohol s and vdr i g A . Ik lvatives) and
oils (e.qg., f%&%&oﬁ%t[‘géf %@ggﬂh@)gﬁpﬁ(}i&#l g%ﬁg@hiﬁ%rl)i}?-ﬁ)lfyhﬁig? 1(p'j)‘f'i;pent er al

admi ni st rat i owltohd }methyl)ye¥-4cadrox$- 1 af-piperisinesiicagioxgmidetveas praparedascosding|

ol eate and i sopropyl ri,state...Sterile i qgui ré.er. in sterile

liquid form c@%%g%lﬂammlo&” B‘&P%%lgﬁé?m%lﬁ%ﬂr{ggfgfétt‘diﬁ'tg{tllig @{Ocﬁ]luﬁ&eq['

Ehar maf:eut ijC?ut??mﬂﬁéirb@’{yﬂ-4N(Ki[¢-m-&llit¢n}8?)€y’)bkleayﬂailimyt)mmr)-zsuwfblem{[éns can
e utilize , for exanple, intramuscular, iptraperitoneal o ut aneous

i nj ectionl? st ért?‘l‘@)’é%‘lybf’ %QS‘E@HW;F‘%%WE@'%}HW _ ?"é:?'g’roéﬂ“i: %ﬁ‘f&%@ﬁ%’iﬁ% O al

20 adm ni strafpo6n §BY7 Bef tleldGifed!protb v Arissifkd 6 FAOPARMW d0p8. EieEdsprhlye

conpounds of this invention may be adm nistered rectally in the formof a

conventi onal Mappipstt496y3 (M) admi ni stration by intranasal or

i ntrabronchial inhalation or insufflation, the conpounds of this invention

may be formul ated into an aqueous or partially aqueous sol ution) which can
then be utilized in the formof an 2Exaempbs3dP. The conpounds of this

i nvention_ may al so be adni ni ster t rapsder nal hr ou he use of a
transder &l pat ch cont%"myﬁé’(hﬁ'ﬁg’é‘ﬂ"y "XWBH&%‘“&H&EQQ@M‘?H that is
inert to the active COMpRylfbxyAMindRAH@IIC LiipédiinédsiPoxytite al | ows delivery
of the agent for system c absorption into the bl ood streamvia the skin.

The carrier nieptlake4Bn-2rmplosy-besizedesulfonylsnetttyl)apipesidingms 4-atherrbxplicicd <)
pastes, gels, t%nld occl L@Lve 30 devices. The creans and ointnments may be

vi scous i qui 88rSEEMCY0ETE enul sions of either the oil in water or water
in oil type. PastegoCORBhitise b of-[[FEOBRyhyexy)shweA]sifonydmipa-gipeddine-. WO
00/ 44723 PCT/ USQ0/ 01864 -121 dispersed 1 n petroleum or hydrophilic

pet r ol eum?&oncdbervtig acide ethylissier (Rgred OntS mmelainsd-Opd- 8 ict%gilel.‘“dﬁ\r Wariety
Dl oo st s bae, HHsBEZe TRY aBfea dSiLh LRABARE N DI EIh(FLIRRMIRI (ol du20 the
bl ood stream such™as a sem permeabl e menbrane covering a reservoir

cont ai ni ng t henlat87 wendinigr ®@inke o GM,ChH and stiirediart1ha Ther reaation was @otedttoi x 5

containing the actjve ingredient, Qh ccl usjve devi.ce e known in the
literature. TI‘?eCa arssadged E’B’F’B’é‘e&ss@kl'“??\O'fég%[’&eg]t'moﬁpf ﬁ‘eé'éi@é]iof‘il%%mﬁé? Pent
suffering a MyR.gr ﬁff AfifcideRROAaRorCRRdioWRR (HUEE abRoftRIPElature ko Wiy M ned

by the attending physician. The variables involved include the severity of
t he dysfuoti enpledna 0OtGyequenched with pH7 buffer solution and extracted with EtOAc. The

organics was washed with H,O, brine, dried over MgSO,, filtered, and concentrated in



size, age) and response pattern of the patient. Treatnment will generally be
initiated 10 with small dosages | ess than the opti num dose of the conpound.
Thereafter the dosage is increased until the optinum effect 4AdQT 2608 '
ci rcunst ance¥0i08/4478ached. Preci se dosages for oral, parentepéetussmsa, OF
i ntrabronchial admnistration will be determ ned by the adm nistering
physi ci an based on experience with the individual subject treated and
standard mnedi cal principles. 15 Preferablge-the pharnmaceutical conposition
is in unit dosage form e.g., as tablets or capsules. In such form the
conposi tion i svasuth- Thevtesiede ivas dhdona He @k ki PR yantities

i ot el stk T8 BRRAE R T

of the active ,ingredient;
conposi ti ons) q 2? toeB’JQH’BF 8_-3635 k& e hefiherdssiredi pabuct aspavlosieys qir Eéckiogstay

syringes or Saﬂﬂgsﬁec@@ﬁﬁpﬂﬂm | i quids. The unit dosage form can be, Tor
exanple, a 20 capsule or tabléet itself) or it can be the appropriate nunber

of any such conpositions in package form 2 2 OCT 2(1fJ3 -122 CLAIMS 1. A

conpound of f , Re s ~y\ ~iz ~XA~(Q R-R~0R-~7r1 wherein: R
i s hydr ogefrsl) §Eéyﬁlj) aF{éR‘r?Bé‘r"c?é}i‘%%y'éfwnesaffonylmb)drpmnn@m@ﬂr,é) diadrkexyic acift 2- 6
carbon at ons, ninkyeyyl eetkr 2- 6 carbon atons, cycloal kyl of 3-6 carbon atons,
or -C4 Cg-cycloheteroal kyl; R and R3 are each, independently, hydrogen,

al kyl of 1-6 car bo’ﬂr(‘hBBh%-,ynylQ»Y,—bmene@mfo'ﬂylnﬁthyil)Spibéﬁiﬁﬂwﬁm-dic@fblskyl%car agghyl :
| k I 2-6 carbon

heteroaryl, h | kyl ., al kyl of 1-6 carbon atons, al kenyl ©
atons, al kynyﬁ’t"g?’g%’g éégerr boH B%QBFEE’ weerdg K Ithoreners wathpdrasaowlimed in
-C(0)-R,, - SCExdmple -30( NHIR, § ~d. 0 R6. : - - ,
SN =g o Ro hTe bac e quon AR e ensp o T
carbon at s, P‘BQ’E‘F%L@F“%H‘)OMG acid tethyl aestemenetisyl yéster 0@7RYY, , 0,683 GRA&SY!
het er oar al kyl 9 @#5¢ 40/ c roal kyl : . R9, R o' and R-~ are edch,

i ndependently, qzi/gdrggé n fquger {iﬁ%ngér Sﬁoﬁg} %ﬁgf ﬂffﬁl,’afeéy"él%F%iﬂ“doﬁlegﬂf’ﬁpwrﬂdm
atons) - Cg. - CBpeccyd pMMti) oal kyl , al kyl of 1-x 8 carbon atons, al kenyl of

2- 18 carbon atons) al kynyl of 2-18 carbon atons; with the proviso that one
of the pairs R8 and R9, RO and R10 or R10 and R11l., together wth the

carbon at om oftef 8 OMBth{1Qy-¥¥ips- ﬁb&@ﬁ;}i g fpr Sk oan sy ring of
3-6 car bOQSr atoms, or a @RA f;g-Cyc|%’ﬁ@@‘gf‘@iﬁ@qﬂmﬁ&lfpﬁ@ygrgmP@gen, aryl
or het er oat yl arRapli-olapireridingcarBodylataz’ bon at oms) - C4- Cg- eycl 0
Methyl-4-({ [4-(2-butynyloxy)phenyl]sulfonyl } methyl)-4-[(hydroxyamino)-
carbonyl]- 1-piperidinecarboxylate was prepared according to the general method as
outlined in Example 30 (step 8). Starting from 4-(4-But-2-ynyloxy-benzenesulfonyl-
methyl)-piperidine-l,4-dicarboxylic acid monomethyl ester (0.15 g, 0.366 mmol)

20 0.053g (34%) of the desired product was isolated as a white solid. Electrospray Mass

Spec: 425.3 (M+H)"

Example 40
Benzyl 4-({[4-(2-butynyloxy)phenyl]sulfonyl}methyl)—4-

25 [(hydroxyamino)carbonyl|- 1-piperidinecarboxylate

Step 1: 4-(4-But-2~ynyloxy-benzenesulfonylmethyl)-piperidine-l,4-dicarboxylic acid

benzyl ester ethyl ester

4-(4-But-2-ynyloxy-benzenesulfonylmethyl)—piperidine-l,4- dicarboxylic acid

benzyl ester ethyl ester was prepared according to the general method as outlined in

30

Example 39 (step 1). Starting from 4-[[[4-(2-Butynyloxy)phenyl]sulfonyl]methyl]-4-



het eroal kyl, or al kyl of 1-6 carbon atons; 2 2 OCT 20f?3 -123 Ais 0, S,
SO, SOs) NR) or CH; Xis O S) SO, SOa, NR ) or C~; Y 22 o0TyR003r
heteroaryl, with the proviso that A and X are not bonded to_adjacent atons
of Y; and woicsa22; or a pharnaceutical |y acceptabl e sal t PCRESEHSS A
compound of Clains x wherein Y is phenyl, pyridyl, thienyl) furanyl,

i zni dazolyl or triazolyl or thiadiazolyl. 3. A conpound of Caim1l selected
fromthe group consisting of: -83-

1- (4- Brono- benxyl ) - 4- (4- but - 2- ynyxoy- bcnzcncsul f onyl ) - pi perdi ne-4car boxylic
aci d hydr oxygipériliiecdtbdésliBacid ethyl ester (0.312 g, 0.75), O.337g.(87%)-of' the desired .

hCT @ T ooy Biapets was wsolated 4 coloriess oil. Fecttasnray Mass spec s B (g 4carboxyii e
4- (4- But - 2-ynyl oxy- benzenesul f onyl ) - 1- (4-chl or o- bet ~zyl ) - pi per di ne- 4car boxy
l'ic acid hydro~cyar~zi de, o ' o

X- Benzy| - 4- ( 8tepat -42(4yBuytt Dyyylrerrennessl foopmerhybi mraridingel, 4-dicartosylip ad aci d
hydr oxam de; 1-(4-Brozno-benzyl)-4-(4-pent-2-ynyl oxy-benzenesul fonyl) - pi
per di ne- 42ar BORNEAB! S8FTd hydr oxyani de; _ _ _
T-( g- Ef amo- be”_zé' J (4 BGE2 5 R RIS B ARAT Pbbiive-) 4Pi diearsbxpic-cardboxy| i ¢
aci ydr oxyam de; ] : .

4- (4- But - 2- y mphabepzyih estes nes [pFepated) actofding 1o che -2saergly method pasr avtheedaBar boxy|
ic acid hydraxyan dg; . (ARt . hvi)-

4- (4-But - 2- y%%&é?@e@@ne’@ul fS(SEHW% @nz 4- @yglrl\to% & l%yl e-nf)‘fnf)a?:urlflog)lllrrrllc‘:}t- )éllzzar boxyl
ic acid hydr 9?&@%@@1,4- dicarboxylic acid benzyl ester ethyl ester (0.32g, 0.623 mmot) , 0.2 g of

4- (4-But - ~-ynyl oxy-benzenesul f onyl ) - 1- (4- net h(}/l - Penzgll ‘)1 - %aper%i di_n&- %car boxy
lic aci d 1Aydithsxgesireds produgt avasdirolptep s, whige solid.. Electrospray Mass Spec: 434,
4-(4-)ant- 2- glolly%d)xy bex~zenesul fonyl)-1-(3, 4-

di chl or o- benzyl’) - pi peri di ne-4car boxyl i c acid hydroxam de;

1- (4- Brono- benzyl ) - 4- (4- prop- 2-ynyl oxy- benzenesul f onyl ) - pi per di ne- 4car boxyl
i c acid hydroxyam de; LN

1- ( Br ono- benap)3: ABenavl 4 i faburvasiexy) phasyllsubfopylymerhyl-4HN9e @s“tﬂlp?)onyl Jpi per
di ne- 4- car boxylh oG LS dhiiHeRXbBxIAE;

1- (4- Br ono- b)e&%'l??ﬂf[ ﬁ? 4- nor phgﬂ n-yl - but - 2- ynyl ox?/) - benzenesul f onyl )] - pi per
di ne- 4- casboxyl i c Bawdytl hyd#eXifa@tigynyloxy)phenyl]sulfonyl}methyl)-4-{(hydroxyamino

& (Bt 20y MU BN PINGRELI Blele b YRANCRESAIM o Ml RRRLAN Aendt &y boxy!

4- (4- But - 2- ynyhimey -inherathple| Banystgp pd)per Sditing- droaards@xBit2-ymdixy-benzene
hydr oxyam de C g . . - 018 0.37
1- ( 4- Br ono- beufgnyimethylspiperidipe dodieaeboxylie nasids menobetayl FsisEr (O%htn e 4437 boxy! i

¢ acid hydro%&l"),d&?we g (57%)of the desored product was isolated as off-white solid.
20  Electrospray Mass Spec: 501.3 (M+H)"

Example 41
1-Benzyl-4-({[4-(2-butynyloxy)phenyl] sulfonyl} methyl)-N-hydroxy-4-
butynyloxy)phenyl]sulfonyl}methyl)—N-.hydroxy-4-piperidinecarboxamide
25 Step 1: Ethyl-1-benzyl-4-({[4-(2-butynyloxy)phenyl]sulfonyl}methyl)-4-4-(2-butynyl-
oxy)phenyl]sulfonyl} methyl)-4-piperidinecarboxylate
Ethyl-1-benzyl-4-({[4-(2-butynyloxy)phenyl]sulfonyl }methyl)-4-4-(2-butynyloxy)-
phenyl]sulfonyl }methyl)-4-piperidinecarboxylate was prepared according to the
general method as outlined in Example 37 (step 1). Starting from 4-[[[4-(2-Butynyl-
30 oxy)phenyl}sulfonyllmethyl]-4-piperidinecarboxylicacid ethyl ester (prepared in



4- (4-But. . 2-ynyl oxy- phenyl sukf anyl rn~et hyl ) -t et rahydr o- pyr an- 4- car boxyl i c
acid hydroxyam de; 4-(4-H .9

ut - 2-ynyl oxy- benzenesul f onyl i net hyl ) -t et rahydr o- pyxan- car b%;ﬂq C %i d

hydr oxyani deYO 00/44723 PCT/US00/01864

(4- But - 2-ynyl oxy- bez~zenesul fi nyl met hyl ) =t et r ahydr o- pyr an- 4- car boxyl i ¢ aci d
hydr oxyam de;

4-{[ 4- (2- but ynyl oxy) phenyl ] sul f onyl } - N- hy¥dr oxyt et r ahydr o- 2H pyr an-

car boxanude; 1-henzyl-4- {

[ 3- (2- but yny| Exgnplecify siep 3D f@h2e)0- M- thindh 0 Xy264 ¢ i nerdémfcuq)rsafcbwwﬁb%d

4-{[ 4-(2-but h | f N- hyd 1- | - di
Cai[boxfam dg yﬁé’lvﬂfié/};cﬂ delg%ctl(fsgmy%%s épec 4‘)105?h)/<1¥1-1 ' sopropyl -4-pi perxdine

4-{[ 4- (2- but ynyl oxy) phenyl ] sul f onyl } - N- hydr oxy- 1- ( 3- pyri di nyl net hyl ) ~pi pcr
di ne car boxanai de;

3-{ [ 4- ( 2- But yR{EPGxy)- §ﬁeM14](§Hr(f26wwn}/lo1y)ehml]slﬂfohymahy)-&pmeaeme di necar boxar
t ~i de;

3 {[4-(2- buty%;F éﬂ? R |](él‘}|(? Hiynyloxy)phenglisulfony ipesbyl)4-piperidine-
N- hydr oxy- 3pi peebm@ilmeaar boxam de;

4-{[4-(2-Butynyl ox henyl ] sul f onyl -[4-(2-pi peridin-1-yl-ethoxy)-benzyl]
pi peri di ne- 4- Eéeﬂﬂﬁifﬁf{({“ é%'}bH‘YHX)B’F)BR pilewdfonyl }methyl)-4- plpendlnecarboxyhc

& LU (s Bt oetoorark ook pipibay kbt RUAM bigRhBRE b ryitc + S>>

c acid hydroxyam d

| - (|4 Met hoxthéhﬂvp}md -acdorgingge Zhey perierat methvainzsen@inddf i Bahmpid m@léy fig- acar b
oxylic ac

| - {4 Chl olr(g benzy g?_n( %tha 1-dipeanyld i G- theynylosynbenyllsuifony hmgse)-¢idn@- 4car bo
xylic acid hymm@m)wﬂnytlaﬂmﬂmmﬂh H4épxberid4néc%*o@é§1¥@y 03%%) phg;py,ln j»” fanyl
} nethyl)-4- [ 2 n@? ear bonyl | - 1- pi pez~di necar box

[ 4- (But - 2-yny ;/.8% @ﬁé‘ﬁ I'ihe degtred BTOMNW}SDNIWyﬁdrﬁOXMﬂSpbd|E:lﬂ¢te>sphaﬁﬂ\MXam de;

tent - Butyl - 4-Spet: 4421 avibpyynyl oxy) phenyl ] sul fnyl }

met hyl ) - 4- [(hydr oxyam no) car bonyl ] - 1- pi peri d| necar boxyl at e;

4-[[[4-(2-Butynyl oxy) phenyl ] sul f

FZ' ]( g‘a: hgllﬂyt 'lt\gypoxy)ir; et P@@ @%& oxy% E‘enyﬂ lfonﬁ életll?ﬁ} K’ hydroxy 4-
met hyl ) - 4- ( hwryummmymmfafynmwy])mmfamﬂy uweneﬁééam&x&ﬂfd@

tert-butyl - | ox henyl | sul f onyl
t xt et hyl ) - 4- [l(h%%yié?(g yRheoylisy|for | e thye-aF hysixgayad-butynyl-

&I— ﬁ;g'ﬁ )c/)l(y44jp I[dscg?;flﬁrﬁg’ééﬂaﬂ?wl‘?fﬁw@hwwdrﬁw E%wéhﬂ(ﬂgéa?yoxlamlde was  prepared

1- (2- | 3ut ynyl3Fcording[ia thep gengray mpthos y phidingd fnsEnatupiey 3G @tep e) Nytharmplifantln 0xy - 4pi

A T TN AR e L ——
met hyl ) - N- 4- h‘)’d'[‘b@buﬂ?‘f}'mx(}’ﬂ)hbnbﬂMmlydm}yr)d@mwipgﬁﬂhfn@é%&x%& k) oy oxy

-1,4-1)sul onyd nedi car boxam de

~i et h
{ [ 4- (2- but yny Ie‘%yrﬁ%’l‘ﬁgsouWo‘{?;%‘)fgd}Prﬁ%%%wagggglaqudm@ys@hﬂn@)e@aomm]
1- pi peri di n. edassspuytl4ate; (M+H)y

25 Example 42
4-({[4-(2-Butynyloxy)phenyl|sulfonyl}methyl)—N-hydroxy-l-[(2,2,5-trimethyl-l,3-
dioxan-5-yl)carbonyl]-4-piperidinecarboxamide
Step 1: Ethyl 4-({ (4-(2-butynyloxy)phenyl}sulfonyl } methyl)-1-[(2,2,5- trimethyl-1,3-
dioxan-5-yl)carbonyl}-4-piperidinecarboxylate
30 Ethyl 4-({ [4-(2-butynyloxy)phenyl]sulfonyl jmethyl)-1-[(2,2,5- trimethyl-1,3-dioxan

5-yDcarbonyl}-4-piperidinccarboxylate was preparcd according to the general method



Benzyl

4-{{[ 4- (2- butynyl oxy) phe~ayl Jsul oz~yl } net hyl - 4- [(hydroxyan1b@)mHTam3yH

| - pi peridinecarboxyl ate; 1-Benzyl-4-( { [4-(2-butynyl oxy)phe J Ifonyl}
met hyl ) - N- MyQieemeg234but ynyl oxy) phenyl ] sul f onyl } net hyl ) - N- h§'&F8’§§} "lﬁ%. peri din
ecar boxam de; 4-({[4-(2-8utynyl oxy)phenyl]sul onyl } net hyl ) - N- hydxoxy
1-[(2,2,5-trinmethyl 1, 3-di oxan-5 yl ) carbonyl ] - 4- pi pe~i di necar boxazr ~xde;

4- ({] 4- (2- 8ut ynyl oxy) phenyl ] sul f onyl } met8ay! )

N-hydr oxy- 1-[ 3- hydr oxy- 2( hydr oxymet hyl ) - 2- net hyl pr opa pi peri di necarb
oxam dc; | - [ Aszbutifddriim ol x| }0 4@5(ep{ 8] 4- Smrting ra of%;igl[ﬁﬂér%umnyloxw

Sl Tony| et byl et T L Lty i ek o3

net hyl ) - Nhy@\h@xy%zﬁm@mm di, nemaﬂ&oz@arm@ac dc1d (o 168g, 0.96 mmol), 0.339¢
4- ({[ 4- ( 2- Butin%/?l oxy) pb, euyl ] sulfoz~yl1 z~zet t¥

N- hydr oxy- 1- (42%yat @g@eg@gtpymc) was isolated as a white solid. Electrospray Mass Spec:

henyl ] sul tjonﬁ%w ) N- hydr oxy- 1- (4- hydr oxy- 2- but ynyl ) - 4pi peri di neear boxa
mde; 4-( {] -ynyl oxy) pk~enyl ] sul onyl}

met hyl ) - 1 et hyl - N—hydroxyplperldlne4 car boxam de t~ifl ouroacetic acid
salt; 2-chloro-5-(chlor .

t hi ophene4- ({JtR ¢ ‘BﬂltQ @%H M}P@ﬁwﬁ“‘%ﬁf%‘?"‘@(‘} ﬁ%’?)thP'[h(lél’éh 'BPBt hi en- 2
-yl) zx~et hyl ]S_N)cat:%% X piieRBinkhrbkytc £ boxam de triflouroacctic acid salt;
4- ({[ 4- (But 2-ynyl oxy) phenyl ] sul onyl } net hyl ) - N- hydr oxy- 1- (i)yl’l di n- 4y| met hyI

) pi peri di ne- 44r(:{M%bﬁamnlexx)phermyﬂamlﬁmb}meé\yb)cli d2.3aryimethyl-1,3-dioxan-3-yly-

i cal 30.25*% gt ARG R R ate S e et

enzoyl - 4- ( { dsdeutlimed- id- Exampe y30p (soapy ). §wrﬁx(g1y’rlom} ethyl 4-({[4-(2- butynyloxy)

ZEE ?3[”4) ( :_;L[] y%@)ﬁgﬁp@ﬁ%%%}ﬁ)]l% &T[??gfzrsrtpmethyl 1,3- dloxan S%Ear%on)g’l] 4- plpendme
net hyl ) - N-hy deaesokylare( b69%0236'8%69%'235@(83%)'0@tu&meén@capxbemrwaaesomed {
[ 4- (But - 2-ynyl oxy)ypheny sulfo
~or net hyl ) . - Neswhitersplid. fﬂlwrhwnbﬂ}pﬁ 1 WrReM-HA- di car boxani de;
4-({[4-{8115t z-ynyl oxy) phenyl ] sul fonyl }met hyl ) N 4-hydroxy- N 1-
pk~enyl pi peri di ne- 1, 4-di car boxami de; 4-( { [4-(But-2-ynyl oxy)phenyl]
sul f onyl } rret$t¢b)3 N-(lfd, (3 Hust ghiybdidyyp hehi Fhigohy ) rg iy [p&N-hydirorey-1-[@ 215 c ar boxani de;

4- 4- (But | 0 heny]| | fonyl) ... .
ma'g hi/l g Ngh;d yni : 3% hs?u ?f%i}ﬁaﬁwwﬁ’%"éﬁnf’& ne- 4- car boxami de; 4-(

{[4- (Bgt 2- {nzl gxy) pgemyd lﬁw Bemmyibappieyl)sulfbriyt echy DXy -hirbxya 2 SN1- phenyl
| peri dl ne- | car poxa

%clto yl - 4- ({[ 4- (rmmhm9@¢m¢)}d}¢erhpnyl&dfmmﬁ9mm&0nw}ie NS PRFRATEk RSSATHBS car bon

I [ e i ng car bgx
L (DUt Ay ol GRERy T HRErs AL B ERRRIS Y, b ) Ssarone om (04
car bonyl ] pi peBu@mexy:)ptﬁaﬂ]mvfoﬂya}mthﬁH (@, ”[54fr(rrBtHyl-28>d1<y*am@*ylwdel]-4S ul ;
~oztyl } zuethyl)-Nhydroxy & henyl sul f on P perlg % ﬂ‘goxamde
4- ({ 4- (Sut - 2ptyﬁv<ﬁlm@9«¥wéﬁwl}is 28§ ?-’f{‘ewwﬁ NG RE SRS - is“[e(jlpf HhWE 1Hi ni d
azol -4-yl) sul § T nzyl am no) acetyl] - 4-
{la (bﬁt)Z yﬁg{wéd]ag?kvﬁﬁééq%*jnﬁreft{&sg?af}%%@‘sﬂ& 533 ié}vx(uﬁ? y ) yl]-4-(
hydr oxypi peri di ne- 4- carboxam de; 4-( { [4- (But 2-ynyl oxy) phenyl ] sul fonyl }
met hyl ) - N ydroxy-l-(2-nDrpI~oIin-4yIEcenxl%9iperidine-4-carboxanide; 4-( {
[ 4- (But - 223nyl oxy) phenyl] sul fonyl }

met hyl ) - N- hydr oxyg ?4-&23(]6’“ mﬁmmhmmammemw&n XY J1PSABydrakyse- 4- car box

am de; 1-Acetyl-4- ynyl oxybenzenesul T onyl (P peri di ne- 4-carboxylic
aci d hydroxam de (hydroxymethyl)—2—methylpropanoyl] -4-piperidinecarboxamide

nydroxarni de: 2 2 dirinod R AR ATR bR AERHREE BT O,
benze”esu'fO“Ydﬁpswétmn@dﬁ@ﬁdnbﬂwtarson@qﬂcb poridinecwsdxdaide  (0.106 g, 0.2
4- (4-But - 2-yz~yl oxybe~nzencsul f ony

N-h
1- (pyr r ol PAi n@mlO'éali'%bﬁ[y of I Witk %fﬂhé’é#‘ﬁo‘%%fﬁﬁ‘ﬁieéﬂbm‘ﬂ kgppperature for 4h.
;‘r ggnggt 2- ynyl@X¥0a07 G4 aRkbd Ol Eediad, Gyt oxMARLO0EaaRaNVIHE BRI ik di nec
4- (4- But - 2. ynyl oxybenzenesul f onyl ) - N-b~ydroxy-1-[ (trifl uoronet hyl)sul fonyl ]
4- pi peri di necar boxam de;




4- (4-But - 2-ynyl oxybenzenesul ~onyl ) - N- hydr oxy- 1- (3- pyri di nyl car bonyl ) -

4pi peri di necar boxar ni de;

4- (4- but - 2- ynyl oxybenzenesul f onyl ) - N hydr oxy- 1- ( 2- t hi eny!| ear FohyCy-2083

4pi peri di nec® BY4E de; PCT/US00/01864
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claiml,.- i | SE: fallow ng:  a) reacti compoynd of
formula 0 R2 Ra ﬁaqggkéﬁ@s %%) ‘%S&ﬁ] %“E‘?{izfpmm\%m%?géﬂ ?\"eﬁ%%&‘(?“ﬁ?gpﬁng Rz,
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t hereof, with o omo%nd 8f formula ., 2 Z OCT 208 -130 R~aN~TCH

(8 ASo e desired product as a white solid.

20  Step 2: tert-Butyl4-[(tert-butoxyamino)carbonyl}-4-({[4-(2-yloxy)pheny!]
sulfonyl} methyl)-1-piperidinecarboxylate
tert-Butyl4-[(tert-butoxyamino)carbonyl]-4-({[4-(2-yloxy)phenyl]sulfonyl} -
methyl)-1-piperidinecarboxylate was prepared according to the general method as
outlined in Example 30 (step 8). Starting from 4-(4-but-2-ynyloxy-benzenesulfonyl
25  methyl)-piperidine-1,4- dicarboxylic acid mono-tert-butyl ester (2.53 g, 5.6 mmol) and
O-tert-butyl-hydroxylamine hydrochloride (1.4 g, 11.2 mmol), 2.31 g (79%) of the

desired product was isolated as a white solid. Electrospray Mass Spec: 523.2 (M+H)"



wherein Rz is as defined in claiml1l, to give a conmpound of formula I; or

b) deprotecting a conpound of formula: O R2 R Ra Rs Y' \X kAqQCII)
NR-20Ra0 a R- Rit wherein n) X, Y, A . R Rz, R3, Re, Ry, RIS WKl MHy R 7,
are definedwomosd7as m 1, and R30 is a suitable protecting JrORSYOE4 as
t-butyl, benzyl, and trialkylsilyl, to give a correspondi ng conpound of
formula Z or c) cleaving a resin supported hydroxanate derivative
containing the group OR3 R2 Re Rs Y ~CBit- A~ t X R~ Rlo Rat wherein n, 3~,
Y, A R R~, R, R, R, Ro, and R ~, are defined in claiml to give a

conpound of fQEmeH N-(rerivBeioR) -G {2-(1-Suthydsastirny ulfehyl nesiolw4-f(a m ~cture
(e.g. racemate) of optically active isoners of a conpound of fornula Y to

i sol ate one ewdmylosyphenghs peyd iregtisdhdnpipeidascarhoramids 1 r ee of the other
O % ot Pl A R Sl sl oo, b
phar maceut i cajbepylRaleRPL) alethgl)Sapiperidmecdrhoxylare/@ra gnf S anmolipotmtl GfCHAILMI a |
T e Rt L 30U B0 St P BB R ol
A3Y.A {2 ALE 7ABY 2,60 Kaif¥. OTERactiBh s stirred for 1h and diluted with CH;Clo. The
organics were washed with H;O, saturated NaHCO;, brine, dried over MgSO,,
filtered, and concentrated in vacuo to provide 2.01g (86%) of the desired product as
an off white solid. Electrospray Mass Spec: 423.2 (M+H)"
10
Step 4: [[4-[(tert-Butoxyamino)carbonyl}-4-[[[4-(2-[4-(2-butynyloxy)phenyl]-
sulfoﬁyl}methyl)-4—pipen'dinecarquamide butoxycarbonyl)amino] methylene]carbamic
acid, tert-butyl ester
To a mixture of N-(tert-Butoxy)-4-({[4-(2-butynyloxy)phenyl]suifonyl}methyl)-4-{4-
15  (2-butynyloxy)phenyl}sulfonyl }methyl)-4-piperidinecarboxamide (0.127g, 0.3mmol),
the di-t-boc-protected thiourea (obtained from step 1) (0.091g, 0.33 mmol)and
triethylamine (0.092 ml) in 3mL of DMF was added mercury(I) chloride (0.09g,
0.33 mmol) and stirred for 1h at 0°C. The reaction was diluted with EtOAc and
filtered through a pad of celite. The organics were washed with H,O, brine, dried
20  over MgSO,, filtered, and concentrated in vacuo. The residue was triturated with
hexanes to provide the desired product as a white solid. . Electrospray Mass Spec:
665.5 (M+H)"
Step S5: 1-[Amino(imino)methyl]-4-({[4-(2-butynyloxy)phenyl] sulfonyl} methyl)-N-
hydroxy-4-1}-4-({[4-(2-butynyloxy)phenyl]sulfonyl } methyl)-N-hydroxy-4-
25  oxy)phenyl]sulfonyl }methyl)-N-hydroxy-4-piperidinecarboxamide
A mixture of [[4-[(tert-Butoxyamino)carbonyl}-4-[[[4-(2-[4-(2-butynyloxy)-
phenyl]sulfonyl} methyl)-4-piperidinecarboxamidebutoxycarbonyl)amino]methylene]-
carbamic acid, tert-butyl ester (0.135g, 0.2 mmol) and 3mL of trifluoroacetic acid in
2mL of CH,Cl, was heated at 60°C for 24h. The reaction was concentrated in vacuo
30 and was prep HPLC to provide 0.032g (31%) of the desired product as a beige solid.
Electrospray Mass Spec: 409.3 (M+H)'
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A solution ‘of et

chloroanilino) carbonyl]oxy} -2-butynyi)-4-piperidinecarboxylate (from step 1) 0.22g,
20 0.366 mmol) and lithiumhydroxide hydrate (0.019g, 0.44 mmol) in 4mL MeOH was

heated to reflux for 3h. The reaction was concentrated, diluted with H,O, acidified to

PH3 and extracted with CH,Cl, . The organics were washed with H,0, brine, dried

over MgSQ,, filtered, and concentrated in vacuo. The residue was chromatographed

on silica gel eluting with 3% MeOH/ CH,Cl, to provide 0.12g ( 73%) of the desired
25  product as an yellow oil. Electrospray Mass Spec: 448.3 (M+H)"

Step 3: 4-({ [4-(2-Butynyloxy)phenyl]sulfonyl} methyl)-1 ~-(4-hydroxy-2-butynyl)-4-

nyl]sulfony!}methyl)- 1 ~(4-hydroxy-2-butynyl)-4-piperidinecarboxylic acid

4-({ [4-(2-Butynyloxy)pheny1]sult'onyl ymethyl)-1-(4-hydroxy-2-butynyl)-4-ynyl}-
30 sulfonyl}methyl)-1 -(4-hydroxy-2-butynyl)-4-piperidinecarboxylic acid was prepared

according to the general method as outlined in Example 30 (step 7). Starting from
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Example 49
4-({[4-(But-2-ynyloxy)phenyl]sulfonyl}methyl)-N-hydroxy-1-(pyridin-3
ylcarbonyl)piperidine-4-carboxamide triflouroacetic acid salt
20 Step A: A solution of N-(tert-butoxy)-4-({[4-92-butynyloxy)phenyl]-
sulfonyl} methyl)-4-[4-(2-butynyloxy)phenyl]sulfonyl } methyl-4-piperidine carboxy-
amide (0.097g, 0.23mmol), triethylamine (0.064mL, 0.64mmol), nicotinoy! chloride
hydrochloride (0.061g ,0.34mmol), and 4-dimethylaminopyridine (0.002 g) in 2mL of

CH2CI2 was shaken at room temperature for 18h and then concentrated in vacuo.
25

Step B: same as Step B of Example 46.
The following hydroxamic acids were synthesized according to the procedures of 4-
({[4-(But-2-ynyloxy)phenyl]sulfonyl }methyl)-N-hydroxy- 1-(pyridin-3-ylcarbonyl)-
piperidine-4-carboxamide triflourocacetic acid salt using the appropriate reagents.
30
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4- carboxamide

5
Example S1
Reagent - 0.037mL (0.276mmol) of 2-thiophenecarbonyl chloride
4-({[4-(But—2-ynyloxy)phenyl]sulfonyl}methyl)—N-hydroxy-.l-(thien-z-
ylcarbonyl) piperidine-4-carboxamide
10

Example 52
4-({[4-(But-2-ynyloxy)phenyli]sulfonyl} methyl)-N-1-ethyl-N-4-hydroxypiperidine-
1,4-dicarboxamide
Step A: A solution of N-(tert-butoxy)-4-({[4-92-butynyloxy)phenyl]sulfonyl } methyl)-
15  4-[4-(2-butynyloxy)phenyl]sulfonyl} methyl-4-piperidinecarboxyamide (0.097g,
0.23mmol), triethylamine (0.064mL, 0.64mmol) and ethyl isocyanate (0.02mL,
0.253mmol) in 2mL of CH2CI2 was shaken at room temperature for 18h and then
concentrated in vacuo.
Step B: same as Step B of Example 46.
20  The following hydroxamic acids were synthesized according to the procedures of

Example 52.using the appropnate reagents.

Example 53
Reagent - 0.275mL (0.253mmol) of phenylisocyanate
25 4-({|4-(But-2-ynyloxy)phenyljsulfonyl}methyl)-N-4-hydroxy-N-1-
phenylpiperidine-1,4-dicarboxamide

Example 54
Reagent - 0.32mL (0.253mmol) of diethylcarbamyl chloride
30 4-({{4-(But-2-ynyloxy)phenyljsulfonyl}methyl)-N-1-,N-1-diethyl-N-4-

hydroxypiperidine-1,4-dicarboxamide
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Example 56
Reagent - 0.043g (0.253mmol) of methylphenylcarbamoyl chloride
4-({{4-(But-2-ynyloxy)phenyl]sulfonyl}methyl)-N-d-hydroxy-N-1-methyl-N-1-

10 phenylpiperidine-1,4-dicarboxamide

Example 57
Octyl-4-({[4-(but-2-ynyloxy)phenyl]sulfonyl}methyl)-4-
[(hydroxyamino)carbonyl]piperidine-l-carboxylate

15  Step A: A solution of 0.097g (0.23mmol) of N-(tert-butoxy)-4-( {{4-92-butynyloxy)-
phenyl]sulfonyl}methyl)—4-[4-(2-butynyloxy)phenyl]sulfonyl}methyl-4—pipen'dine-
carboxyamide (0.097g, 0.23mmol), octyl chloroformate (0.0495 ml, 0.253 mmol) and
diisopropylethylamine (0.08 ml, 0.46 mmol) in 2mL of CH2CI2 was shaken at room
teniperature for 18h and then concentrated in vacuo.

20
Step B: same as StepB of Example 46.

The following hydroxamic acids were synthesized according to the procedures

of Example 57 using the appropriate reagents.

25 Example 58
Reagent — 0.038mL (0.253mmol) of 4-methoxypheny! chloroformate
4-Methoxyphenyl4-({ [4-(but-2-ynyloxy)phenyl]sulfonyl}methyl)—4—

[(hydroxyamino) carbonyl}piperidine-1-carboxylate
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4-({[4-(But-2-ynyloxy)phenyl]sulfonyl}methyl)-N-hydroxy-1-(phenylsulfonyl)

piperidine-4-carboxamide

5
Example 60
Reagent ~ 0.0457g (0.253mmol) of 1-methylimidazole-4-sulfonyl chloride
4-({[4-(But-2-ynyloxy)phenyl]sulfonyl} methyl)-N-hydroxy-1-[(1-methyl-1H-
imidazol-4-yl)sulfonyl]piperidine-4-carboxamide
10

Example 61
1-{2-(Benzylamino)acetyl}-4-({[4-(but-2-ynyloxy)phenyl]|suifonyl} methyl)-N-
hydroxypiperidine-4-carboxamide
Step A: A solution of N-(tert-butoxy)-4-({[4-2-butynyloxy)phenyl] sulfonyl}methyl)-
15  4-[4-(2-butynyloxy)phenyl]sulfonyl} methyl-4-piperidine ~ carboxyamide  (0.097g,
0.23mmol), triethylamine (0.064mL, 0.64mmol), chloroacetyl chloride (0.064 ml, 0.64
mmol), and 4-dimethylaminopyridine (0.002 g) in 2mL of CH2CI2 was shaken at room
temperature for 18h. The solution was then treated with benzyl amine (0.075mL,

0.69mmol) and was shaken for 18h and then concentrated in vacuo.

20
Step B: same as Step B of Example 46.
The following hydroxamic acids were synthesized according to the procedures
of Example 61 using the appropriate amine reagents.
25

Example 62
Reagent — 0.060mL (0.69mmol) of morpholine
4-({|4-(But-2-ynyloxy)phenyl]sulfonyl} methyl)-N-hydroxy-1-(2-morpholin-4-

ylacetyl)piperidine-4-carboxamide
30 '
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5
Example # HPLC retention time (min.)' MS? (M+HY
46 1.85 395
47 2.20 498
48 1.71 458
49 2.11 472
52 2.30 438
53 2.85 486
57 3.80 523
58 2.98 517
N 54 2.87 466
55 2.33 480
56 2.84 500
59 2.92 507
60 2.40 511
50 2.67 471
51 2.64 477
61 2.14 514
62 1.86 494
63 1.84 507

' LC conditions: Hewlett Packard 1100, YMC ODS-A 4.6 mmx50 mm5 u column at 23°C; 10ulL
injection; Solvent A: 0.05% TFA/water; Solvent B: 0.05% TFA/acetonitrile; Gradient: Time 0: 98%

10 A 1 min; 98% A;7 min: 10% A, 8 min: 98% A Post time | min. Flow rate 2.5 mL/min: Detection:
220 and 254 nm DAD

*Mass Spec conditions: API-electrospray

15 Example 64
1-Acetyl-4-(4-but-2-ynyloxybenzenesulfonyl)piperidine-4-carboxylic acid

hydroxamide

Step I: 4-But-2-ynyloxybenzenesulfonyl fluoride:
To a solution of 4-but-2-ynyloxybenzenesulfonyl chloride (prepared from
20 Example 30, step 4) (2.0 g, 8.18 mmol) in acetonitrle (10 ml) was added KF-CaF,
(2.85g, 16.3 mmol) and the resulting mixture was stirred for 4 hours at room
temperature. The reaction mixturc was filtered and the filtcralc was concentrated.

The crude product was dissolved in EtOAc and washed with water. The organic layer
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5  butyl ester methyl ester

To a solution of diisopropylamine(1.58 mL, 11.3 mmol) in THF(25 mL) at 0°C
was added 2.5M n-BuLi(4.68 mL, 11.7 mmol) and the resulting mixture was stirred
for 15 min at that temperature. The reaction mixture was cooled to -78° C and a
solution of 1-(tert-butyl)-4-methyl 1,4-piperidinecarboxylate (prepared from example
10 30, step 1) (2.67g, 11.0 mmol) in THF(40 mL) was added. The resulting mixture was
stirred for 1h and a solution of 4-but-2-ynyloxy benzenesulfony! fluoride (2.5g, 11.0
mmol) in THF(25 mL) was added into it. After stirring for 4h at rt, the reaction was
quenched with satd. aqueous NHLC! solution and extracted with EtOAc, dried over
anhydrous Na;SO,. The crude product was purified by silica gel chromatography to
15  obtain 2.6g(33%) of the product as a solid; 'H NMR(300 MHz, CDCls) 8 1.44(s, 9H),
1.87(m, 3H), 1.98(m, 2H), 2.32(m, 2H), 2.62(m, 2H), 3.74(s, 3H), 4.17(m, 2H),

4.74(m, 2H), 7.09(d, 2H, J= 7.2 Hz), 7.71(d, 2H, J= 7.2 Hz).

Step 3: 4-(4-but-2-ynyloxy-benzenesulfonyl)-piperidine-4-carboxylic acid methyl
20  ester:
To a solution of product from step 2 (500 mg, 1.11 mmol) in methylene
chloride (10 ml) was added 4M HCI (2 ml) and the resulting mixture was stirred for 2
hours at room temperature. The solid was filtered, washed with ether to obtain
410mg(95%) of the product as a solid. 'H NMR(300 MHz, CDCl,):5 1.86(m, 3H),
25  2.52(m, 4H), 2.89(m, 2H), 3.52(m, 2H), 3.74(s, 3H), 4.74(m, 2H), 7.10(d, 2H, J= 8.7
Hz), 7.69(d, 2H, J= 8.7 Hz).

Step 4: 1-Acetyl-4-(4-but-2-ynyloxybenzenesultonyl)piperidine-4-carboxylic acid
methyl ester

30 To a solution of product from step 3 (105 mg, (.23 mmol) in methylene
chloride (1 ml) was added tricthylamine (93 mg, 0.92 mmol), acetyl chloride(18 mg,

’
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1 10% 0; 0& () crhixm sulfate and concentrated to give 75 mg (80%) of the product as a solid.

5
Step 5: ]-Acetyl-4—(4~but-2-ynyloxybenzenesulfonyl)piperidine-4-carboxylic acid:

A solution of the ester, from step 4 (240 mg, 0.61 mmol)) and lithium
hydroxide (18 mg, 0.75 mmol)) in tetrahydrofuran/methanol/water (3:3:2) mixture was
stirred at room temperature for 15 hours. The mixture was concentrated, acidified to

10 pH 3-5 with IN aqueous hydrochloric acid, and extracted with ethyl acetate. The
orgamic layer was washed with brine and dried over anhydrous sodium sulfate.
Removal of the solvent under vacuuo gave the acid. Yield : 200 mg, (87%). 'H
NMR(300 MHz, acetone-dg):8 1.84(t, 3H, J= 2.8 Hz), 1.90-2.05(m,. 2H), 2.06(s,
3H), 2.25-2.51(m, 3H), 3.06(m, 1H), 4.04(m, 1H), 4.63(m, 1H), 4.86(q, 1H, J= 2.0).

15
Step 6: ]-Acetyl~4—(4-but-2-ynyloxybenzenesulfonyl)piperidine-4-carboxylic acid
hydroxamide:

To a solution of 1-acetyl-4-(4-but-2-ynyloxybenzenesulfonyl)piperidine-4-
carboxylic acid (180 mg, 0.48 mmol) in dimethylformamide was added hydroxybenzo-

20 triazol (77mg, 0.57 mmol) followed by 1-(3-dimethylaminopropyl)-3—ethylcarbodimide
hydrochloride (127 mg, 0.66) and N-methylmorpholine (0.078 mi, 0.71 mmol). The
resulting mixture was stirred for 1 h at room temperature when 50% aqueous
hydroxylamine solution (0.145 ml, 2.37 mmol) was added and the mixture was stirred
for 15 h at that temperature.  The solvent was removed in vacwo and ethyl

25  acetate/water was added to the crude product. The organic layer was separated and
washed successively with IN aqueous hydrochloric acid, water, saturated aqueous
sodium bicarbonate, and water. The organic layer was dried over anhydrous sodium
sulfate and the solvent was removed in vacuo to obtain 100 mg (53%) of the product
as a solid. 'H NMR(300 MHz, CDCL):5 1.64(m. IH), 1.85(m, 3H), 1.99(s, 3H),

30 2.31(m, 4H), 2.83(m, 1H), 3.88(m, 1H), 4.41(m. 1H), 4.88(m, 2H), 7.16(d, 2H, J= 9.0
Hz), 7.66(d, 2H, J=9.0 Hz), 9.20(m, 1H), 11.00(m, 1H): MS-ES: m/z395.2 (M+H)'".
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5  Step 1: 1-Benzoyl-4-(4-but-2-ynyloxybenzenesulfonyl)piperidine-4-carboxylic acid
methyl ester
To a solution of 4-(4-but-2-ynyloxy-benzenesulfonyl)-piperidine-4-carboxylic
acid methyl ester, (400 mg, 1.03 mmol) in chloroform (10 ml) was added
triethylamine (416 mg, 4.12 mmol), benzoyl chloride(144 pul, 1.24 mmol) followed
10 by a catalytic amount of dimethylaminopyridine. The resulting mixture was stirred
for 15 hours at room temperature, quenched with water and extracted with methylene
chloride. The organic layer was dried over anhydrous sodium sulfate and
concentrated to give 375 mg (80%) of the product as a solid. MS-ES: m/z 456.1
(M+H)".
15
Step 2: 1-Benzoyl-4-(4-but-2-ynyloxybenzenesulfonyl)piperidine-4-carboxylic acid
1-Benzoyl-4-(4-but-2-ynyloxybenzenesulfonyl)piperidine-4-carboxylic  acid
was prepared, starting from 1-berizoyl-4-(4-but—2-ynyloxybenzenesulfonyl)-
piperidine-4-carboxylic acid methyl ester (300 mg, 0.66 mmol) and lithium
20  hydroxide (18 mg, 0.75 mmol). The resulting reaction mixture was worked up as
outlined in Example 64, (step 5). Yield: 250 mg(86%) of the acid. HR - MS: m/z
Calculated for C,,H,,NO,S 442.1319; Found 442.1317.

Step 3: l-Benzoyl-4-(4-but—2-ynyloxybenzéncsulfonyl)piperidine-4-carboxylic acid
25  hydroxamide
The general procedurc for step 6 (Example 64) was followed using 1-benzoyl-
4-(4-but-2-ynyloxybenzenesulfonyl)piperidine-4-carboxylic acid (100 mg, 0.23
mmol) in dimethylformamide (2 ml), 1-hydroxybcnzotriazoie(36 mg, 0.27 mmol), -
[3-(dimcthylamino)propyl]-3-ethylcarbodiimide hydrochloride(62 mg, (.32 mmol),
30  N-methyimorpholine (0.038 ml, 0.35 mmol), and hydroxylamine (0.083 ml, 1.15
mmol) 1o obtain 40 mg( 38%) of the product as a solid. MS-ES: m/z 457.2 (M+H)".
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10i I VF 1-(4-Methoxybenzoyl)-4-(4-but-2- ynyloxyhenzenesultonyl) piperidine-4-

5  carboxylic acid methyl ester

To a solution of 4-(4-but-2-ynyloxy-benzenesulfonyl)-piperidine.-4-carboxylic
acid methyl ester (260 mg, 0.77 mmol) in chloroform (7 ml) was added triethylamine
(311 mg, 3.08 mmol), 4-methoxybenzoyl chloride(158 mg, 0.92 mmol) followed by a
Catalytic amount of dimethylaminopyridine. The resulting mixture was stirred for 15
10 hours at room temperature, quenched with water and extracted with ‘methylene
chloride. The organic layer was dried over anhydrous sodium sulfate and
concentrated to give 280 mg (75%) of the product as a solid. HR — MS: m/z

Calculated for C,;H,,NO,S 486.1581; Found 486.1576.

15 Step 2: 1-(4-Methoxybenzoy1)-4-(4-bul—2-ynyloxybenzenesulfonyl) piperidine-4-

carboxylic acid.
1-(4-Methoxybenzoyl)-4-(4-but-2-ynyloxybenzenesulf onyl)piperidine-4-

carboxylic acid. was prepared following the procedure of Example 64 (step 5).
Starting from 1-(4-methoxybénzoyl)-4-(4—but—2-ynyloxybenzenesulfonyl) piperidine-

20 4-carboxylic acid methyl ester 250 mg, 0.52 mmol) in 4ml of tetrahydrofuran:
methanol (1:1) and IN sodium hydroxide (1.03 ml, 1.03 mmol) 150 mg of (62%) of
the acid was isolated. HR — MS: m/z Calculated for C,H,NO,S 472.1425; Found
472.1426.

25  Step 3: l-(4-Methoxybenzoyl)-4-(4-butQ-ynyloxybenzencsulfonyl) piperidine-4-
carboxylic acid_hydroxamide;
1 -(4-Methoxybenzoyl)-4—(4-but—2-ynyloxybenzenesulfonyl)piperidine-4—
carboxylic acid_hydroxamide was prepared following the procedure Example 64 (step
6). Starling from 1-(4—methoxybenzoyl)—4-(4—but-2-ynyloxybenzenesulfonyl)-
30  piperidine-4-carboxylic acid (90 mg, 0.19 mmol) in dimethylformamide (2 ml), 1-
hydroxybenzotriazole (31 mg, 0.23 mmol), 1-{3-(dimethylamino)propyl]-3-cthyl-
carbodiimide hydrochloride(51 mg, 0.27 mmol), N-methylmorpholine (0.031 ml,
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5 Example 67
4-(4-But-2-ynyloxybenzenesulfonyl)-N-hydroxy-1-(pyrrolidine- I-carbonyl)-4-
piperidinecarboxamide

Stepl: 4-(4-but-2-ynyloxybenzenesulfonyl)-1-(pyrrolidine- 1-carbonyl)-piperidine-4-
carboxylic acid methyl ester

10 To a solution of 4-(4-but-2-ynyloxy-benzenesulfonyl)-piperidine-4-carboxylic
acid methyl ester (400 mg, 1.03 mmol) in chloroform (10 ml) was added
triethylamine (208 mg, 2.06 mmol), pyrrolidinecarbonyl chloride (206 mg, 1.54
mmol) followed by a catalytic amount of dimethylaminopyridine. The resulting
mixture was stirred for 15 hours at room temperature, quenched with water and

15  exwracted with methylene chloride. The organic layer was dried over anhydrous
sodium sulfate and concentrated to give 400 mg (87%) of the product as a solid; MS-
ES: m/z 449.3 (M+H)".

Step 2: 4-(4-but-2-ynyloxybenzenesulfonyl)- I-(pyrrolidine-1 -carbonyl)-piperidine-4-
20 carboxylic acid :
4-(4-But-2-ynyloxybenzenesulfonyl)- 1-(pyrrolidine- 1 -carbonyl)-piperidine-4-
carboxylic acid was prepared following the procedure of Example 64 (step 5).
Starting  from 4-(4-but-2-ynyloxybenzenesulfonyl)- 1-(pyrrolidine-1-carbonyl)-
piperidine-4-carboxylic acid methyl ester (250 mg, 0.52 mmol) in 4ml of
25  tetrahydrofuran: methanol (1:1) and IN sodium hydroxide (1.03 ml, 1.03 mmol),
150 mg of (62%) of the acid was isolated. HR — MS: m/z Calculated for C,,H,,NO,S
472.1425; Found 472.1426.

Step 3: 4-(4-But-2-ynyloxybenzenesulfony!)-N-hydroxy- 1-(pyrrolidine- 1-carbonyl)-
30 4-piperidinecarboxamide was prepared following the procedure Example 64 (step 6).
Starting  from  4-(4-But-2-ynyloxybenzenesulfonyl)-N-hydroxy- l-(pyrrolidine-1-

carbonyl)-4-piperidinecarboxalic acid (255 mg, 0.23 mmol) in dimethylformamide (6
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product was isolated as a solid. HR — MS: m/z Calculated for C,H,N,0,S 450.1693;

5 Found 450.1692.

Example 68
Ethyl 4-(4-but-2-ynyloxybenzenesulfonyl)-4-[ (hydroxyamino)carbonyl}-1-
piperidinecarboxylate
10 Step 1. 1-Ethyl 4-methyl 4-(4-but-2-ynyloxybenzenesuifonyl)- 1,4-piperidine-
dicarboxylate
To a solution of 4-(4-but-2-ynyloxy-benzenesulfonyl)-piperidine-4-carboxylic
acid methyl ester (400 mg, 1.03 mmol) in chloroform (10 ml) was added sodium
bicarbonate (865 mg, 10.3 mmol), ethylchloroformate(0.147 ml, 1.54 mmol). The
15  resulting mixture was stirred for 15 hours at room temperature, quenched with water
and extracted with methylene chloride. The organic layer was dried over anhydrous
sodium sulfate and concentrated to give 425 mg (98%) of the product as a solid. MS-
ES: m/z 424.4 (M+H)".

20 Step 2: 1-(Ethylcarbonyl)-4-(4-but-2-ynyloxybenzenesulfonyl)- 1-piperidine-
carboxylic acid
1-(Ethylcarbonyl)-4-(4-but-2-ynyloxybenzenesulfonyl)- 1-piperidine-
carboxylic acid was prepared following the procedure of Example 64 (step 5).
Starting from [-Ethyl 4-methyl 4-(4-but-2-ynyloxybenzenesulfonyl)-1,4-piperidine-
25 dicarboxylate (400 mg, 0.95 mmol) in 8ml of tetrahydrofuran: methanol; water
(1:1:0.5) and lithium hydroxide (50 mg, 2.04mmol), 340 mg of (88%) of the acid
was isolated. HR — MS: m/z Calculated for C ,H,,NO,S 408.1122; Found 408.1126.

Step 3: Ethyl 4-(4-but-2-ynyloxybenzenesulfonyl)-4-[(hydroxyamino)carbonyl]-1-
30  piperidinecarboxylate
Ethyl 4-(4-but-2-ynyloxybenzenesulfonyl)-4-[ (hydroxyamino)carbonyl]-1-

piperidinecarboxylate was prepared following the procedurc Example 64 (step 6).
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109654 ()5_ | q%fgroxyfa}mne%% ml, 2.75 mmol), 150 mg( 64%) of the product was isolated as
a solid. HR - MS: m/z Calculated for C,;H,,N,O,S 425.1377; Found 425.1375.

Example 69

4-(4-But-2-ynyloxybenzenesulfonyl)-N-hydroxy-1-[(trifluoromethyl)sulfonyl)-4-
10 piperidinecarboxamide

Step 1: Methyl. 4-(4-but-2-ynyloxybenzenesulfonyl)- 1-[(trifluoromethyl) sulfonyl}-4-

piperidinecarboxylate

To a solution of 4-(4-but-2-ynyloxy-benzenesulfonyl)-piperidine-4-carboxylic

acid methyl ester (350 mg, 0.90 mmol) in chloroform (10 ml) was added triethyl-
15 amine (182 mg, 1.81 mmol), trifluoromethanesuifonyi chloride(0.125 mi, 1.17 mmoi)

followed by a catalytic amount of dimethylaminopyridine. The resulting mixture was

stirred for 15 hours at room temperature, quenched with water and extracted with

methylene chloride. The organic layer was dried over anhydrous sodium sulfate and

concentrated 10 give 245 mg (56%) of the product as a solid. HR - MS: m/z
20 Calculated for C H, F,NO,S, 484.0706; Found 484.0700.

Step 2: 4-(4-but-2-ynyloxybenzenesulfonyl)-1-[(trifluoromethyl) sulfonyi}-4-
piperidinecarboxylic acid
4-(4-but-2-ynyloxybenzenesulfonyl)- 1-[(trifluoromethyl)sulfonyl}-4-

25  piperidinecarboxylic acid was prepared following the procedure of Example 64 (step
5). Starting from Methyl 4-(4-but-2-ynyloxybenzenesulfonyl)-1-{(trifluoromethyl)
sulfonyl]-4-piperidinecarboxylate (225 mg, 0.47 mmol) in 8m! of tetrahydrofuran:
methanol; water (1:1:0.5) and lithium hydroxide (24 mg, 0.98mmol), 175 mg of
(80%) of the acid was isolated. MS-ES: m/z 468.1 (M-H).

30
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sulfonyl]-4-piperidinecarboxamide was prepared following the procedure Example 64
5 (step 6). Starting from 4-(4-but-2-ynyloxybenzenesulfonyl)-1-[(trifluoromethyl)-
sulfonyl]-4-piperidinecarboxylic acid (145 mg, 0.31 mmol) in dimethylformamide (3
ml), 1-hydroxybenzotriazole(50 mg, 0.37 mmol), 1-[3-(dimethylamino)propyl]-3-
ethylcarbodiimide hydrochloride(83 mg, 0.47 mmol), N-methylmorpholine (0.051
ml, 0.47 mmol), and hydroxylamine (0.095 ml, 1.55 mmol), 90 mg( 60%) of the
10 product was isolated as a solid. HR - MS: m/z Calculated for C_H FN,O,S,

485.0659; Found 485.0666.

Example 70
4-(4-But-2-ynyloxybenzenesulfonyl)-N-hydroxy-1-(3-pyridinylcarbonyl)- 4-
15 piperidinecarboxamide
Step 1: Methyl 4-(4-but-2-ynyloxybenzenesulfonyl)- 1-(3-pyridinylcarbonyl)- 4-
piperidinecarboxylate
To a solution of 4-(4-but-2-ynyloxy-benzenesulfonyl)-piperidine-4-carboxylic
acid methyl ester (500 mg, 1.29 mmol) in methylene chloride (10 ml) was added
20  triethylamine (443 mg, 4.39 mmol), nicotinyl chloride (276 ml, 1.55 mmol) followed
by a catalytic amount of dimethylaminopyridine. The resulting mixture was stirred
for 15 hours at room temperature, quenched with water and extracted with methylene
chloride. The organic layer was dried over anhydrous sodium sulfate and
concentrated to give 460 mg (78%) of the product as a solid. HR - MS: m/z
25  Calculated for C,H,N,O,S 457.1428: Found 457.1428.

Step 2 : 4-(4-But-2-ynyloxybenzenesulfonyl)- 1-(3-pyridinylcarbonyl)- 4-piperidine-
carboxylic acid
4-(4-But-2-ynyloxybenzenesulfonyl)-1-(3-pyridinylcarbonyl)-4-piperidine
30 carboxylic acid was prepared following the proccdure of Example 64 (step 5).

Starting from Methyl 4-(4-but-2-ynyloxybenzenesulfonyl)-1-(3-pyridinylcarbonyl)-
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Starting  from 4-(4-But-2-ynyloxybenzenesulfonyl)-1-(3- -pyridinylcarbonyl)-4-
piperidinecarboxylic acid (195 mg, 0.44 mmol) in dimethylformamide (4 ml), 1-
hydroxybenzotriazole (72 mg, 0.53 mmol), 1-[3-(dimethylamino)propyl]-3-ethyl-
10  carbodiimide hydrochloride(119 mg, 0.62 mmol), N-methylmorpholine (0.072 ml,
0.66 mmol), and hydroxylamine (0.135 ml, 2.2 mmol), 65 mg( 32%) of the product
was iselated as a solid. HR — MS: m/z Calculated for C,;H,N,0,S 458.1380; Found

458.1373.

15 . Example 71
4-(4-but-2-ynyloxybenzenesulfonyl)-N-hydroxy-l-(2-thienylcarbonyl)- 4-
piperidinecarboxamide

Step 1: Methyl 4-(4-but-2-ynyloxybenzenesulfonyl)-1-(2-mienylcarbonyl)- 4-
piperidinecarboxylate

20 To a solution of 4-(4-but-2-ynyloxy-benzenesulfonyl)—piperidine-4-carboxylic
acid methyl ester (500 mg, 1.29 mmol) in methylene chloride (10 mi) was added
triethylamine (261 mg, 2.58 mmol), thiophenylcarbonyi chloride(227 mg, 1.55 mmol)
followed by a catalytic amount of dimethylaminopyridine.. The resulting mixture was
stirred for 15 hours at room temperature, quenched with water and extracted with

25  methylene chloride. The organic layer was dried over anhydrous sodium sulfate and
concentrated to give 480 mg (81%) of the product as a solid. HR - MS: m/z
Calculated for C,;HosNOgS, 462.1040; Found 462.1039.

Step 2: 4-(4-but-2-ynyloxybenzenesulfonyl)- 1-(2-thicnylcarbonyl)- 4-piperidine-
30  carboxylic acid
4-(4-but-2-ynyloxybenzenesulfonyl)- 1-(2-thicnylcarbonyl)-4-piperidine-

carboxylic acid was prepared following the procedure of Example 64 (step 5).
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(1:1), and IN sodium hydroxide (1.89 ml, 1.89 mmol) to obtain 360 mg(86%) of the
acid. HR - MS: m/z Calculated for C, H, NO,S., 448.0883; Found 448.0882.

Step 3: 4-(4-buL-2-ynyloxybenzenesulfonyl)-N-hydroxy-l-(2-thienylcarbonyl)- 4-
piperidinecarboxamide
4-(4-but-2-ynyloxybenzenesulfonyl)-N-hydroxy-1 -(2-thienylcarbonyl)-4-
piperidinecarboxamide was prepared following the procedure Example 64 (step 6).
10 Starting from 4-(4-but-2-ynyloxybenzenesulfonyl)-1-(2-thieny1carbonyl)-4—
piperidinecarboxylic acid (335 mg, 0.75 mmol) in dimethylformamide (7 ml), 1-
hydroxybenzotriazole (121 mg, 0.90 mmol), 1-[3-(dimethylamino)propyl]-3-ethyl-
carbodiimide hydrochloride(201 mg, 1.05 mmol), N-methylmorpholine (0.124 ml,
1.13 mmol), and hydroxylamine (0.229 mi, 3.75 mmol), 216 mg( 62%) of the
15 product was isolated as a solid. HR — MS: m/z Calculated for C,H..N,O,S, 463.0992;
Found 463.0988.

Example 72
4-(4-but-2-ynyloxybenzenesulfonyl)-N-hydroxy-l-[(4-methoxyphenyl)sulfonyl]-
20 4-piperidinecarboxamide.
Step 1: Methyl 4-(4-but-2-ynyloxybenzenesulfonyl)-l-[(4-methoxyphenyl)-
sulfonyl]-4-piperidinecarboxylate
To a solution of 4-(4-but-2-ynyloxy-benzenesulfonyl)-piperidine-4-carboxy1ic
acid methyl ester (500 mg, 1.29 mmol) in methylene chloride(10 ml) was added
25 wiethylamine (261 mg, 2.58 mmol), 4-methoxyphenylsulfonyl chloride(320 mg, 1.55
mmol) followed by a catalytic amount of dimethylaminopyridine. The resulting
mixwre was stirred for 15 hours at room temperaturc, quenched with water and
extracted with methylene chloride. The organic layer was dried over anhydrous
sodium sulfate and concentrated to give 590 mg (88%) of the product as a solid.
30 HR - MS: m/z Calculated for C,H,,NO,S, 522.1251: Found 522.1252.
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5 5). Starting from methyl 4-(4-but-2-ynyloxybenzenesulfonyl)- [-[(4-methoxyphenyl)-
sulfonyl}-4-piperidinecarboxylate (545 mg, 1.04 mmol) in 8ml of tetrahydrofuran:
methanol (1:1), and IN sodium hydroxide (2.09 ml, 2.09 mmol) to obtain 446 mg
(85%) of the acid. HR — MS: m/z Calculated for C,,H,,NO,S, 508.1094; Found

508.1073.

10
Step 3 : 4-(4-but-2-ynyloxybenzenesulfonyl)-N-hydroxy-1-[(4-methoxyphenyl)-

sulfonyl}-4-piperidinecarboxamide
4-(4-But-2-ynyloxybenzenesulfonyl)-N-hydroxy- 1-[(4-methoxyphenyl)-
suifonyl]-4-piperidinecarboxamide was prepared following the procedure Example 64
15 (step 6). Starting from 4-(4-But-2-ynyloxybenzenesulfonyl)-1-{(4-methoxyphenyl)-
sulfonyl]-4-piperidinecarboxylic acid (402 mg, 0.79 mmol) in dimethylformamide (8
ml), 1-hydroxybenzotriazole (128 mg, 0.95 mmol), [-[3-(dimethylamino)propyl]}-3-
ethylcarbodiimide hydrochloride (212 mg, 1.11 mmol), N-methylmorpholine (0.130
ml, 1.19 mmol), and hydroxylamine (0.242 ml, 3.95 mmol), 396 mg (96%) of the
20  product was isolated as a solid. HR -~ MS: nvz Calculated for Cz3HN2OsS:
523.1203; Found 523.1198.

Example 73
4-(4-but-2-ynyloxybenzenesulfonyl)-N-hydroxy-1-[(2,2,5-trimethyi-1,3-dioxan-5-
25 yl)carbonyl]-4-piperidinecarboxamide
Step 1: Methyl 4-(4-but-2-ynyloxybenzenesulfony!)-1-[(2,2,5-trimethyl-1,3-dioxan-5-
yl)carbonyl]-4-piperidinecarboxylate
Methyl 4-(4-but-2-ynyloxybenzenesulfonyl)-1-[(2,2,5-trimethyl-1,3-dioxan-5-
yhcarbonyl]-4-piperidinecarboxylate was prepared following the procedure Example
30 64 (step 6). Starting from 4-(4-but-2-ynyloxy-benzenesulfonyl)-piperidine-4-
carboxylic acid methyl ester (500 mg, 1.29 mmol) in dimethylformamide (10 ml),

(2,2,5-trimethyl-1,3-dioxan-5-yl)carboxylic acid (224 mg, 1.29 mmol), 1-hydroxy-
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4-(4-But-2-ynyloxybenzenesulfonyl)- 1-[(2,2,5-trimethyl- 1,3-dioxan-5-yl)-
carbonyl]-4-piperidinecarboxylic acid was prepared following the procedure of
10 Example 40 (step 5). Starting from Methyl 4-(4-but-2-ynyloxybenzenesulfonyl)-1-
[(2,2,5-trimethyl-1,3-dioxan-5-yl)carbonyl}-4-piperidinecarboxylate (335 mg, 0.66
mmo!) in 4m] of tetrahydrofuran: methanol (1:1), and 1N sodium hydroxide (1.3 ml,
1.3 mmol) to obtain 315 mg(97%) of the acid. HR - MS: m/z Calculated for
C,H, NO,S 494.1843; Found 494.1835.

15
Step 3. 4-(4-But-2-ynyloxybenzenesulfonyl)-N-hydroxy- 1-{(2,2,5-trimethyl-1,3-

dioxan-5-yl)carbonyl]-4-piperidinecarboxamide:
4-(4-But-2-ynyloxybenzenesulfonyl)-N-hydroxy- 1-[(2,2,5-trimethyl-1,3-di-

oxzin-S-yl)carbonyI]-4-p1per1d1necarboxam1de was prepared following the procedure

20  Example 64 (step 6). Starting from 4-(4-but-2-ynyloxybenzenesulfonyl)-1-[(2,2,5-
trimethyl-1,3-dioxan-5-yl)carbonyl]-4-piperidinecarboxylic acid (280 mg, 0.57 mmol)
in dimethylformamide (6 ml), 1-hydroxybenzotriazole (92 mg, 0.57 mmol), 1-[3-
(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride (153 mg, 0.80 mmol), N-
methylmorpholine (0.094 ml, 0.85 mmol), and hydroxylamine (0.174 mi, 2.85 mmol),

25 180 mg (62%) of the product was isolated as a solid. HR — MS: m/z Calculated for
C,H,,N,0,S 531.1771; Found 531.1768.

Example 74
4-(4-But-2-ynyloxybenzenesulfonyl)-N-hydroxy-1-[3-hydroxy-2-
30 (hydroxymethyl)-2-methylpropanoyl}-4-piperidinecarboxamide
To a solution of product from Example 73 (150 mg, 0.29 mmol) in

tetrahydrofuran (2 ml) was added IN aqueous hydrochloric acid (2 ml) and the
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469.1639; Found 469.1637.

Example 75
Tert-butyl 4-{[4-(2-butynyloxy)phenyl]sulfonyl}-4-[(hydroxyamino)carbonyl]-1-
piperidinecarboxalate
Step 1: 1-(tert-butoxycarbonyl)- 4-{[4-(2-butynyloxy)phenyl]sulfonyl}-4 —
10 piperidinecarboxylic acid
A solution of 4-(4-but-2ynyloxybenzenesulfonyl)-piperidine-1,4-dicarboxylic
acid tert-butyl ester methyl ester (from example 64, step 2) (15g, 33.2 mmol) in water
(100 mL), methanol (50 mL) and tetrahydrofuran (50 mL) was treated with lithium
hydroxide hydrate (2.73g, 66.4 mmol) and heated at reflux for 8h. The reaction
15 mixture was concentrated in vacuo and filtered through celite. To the filtrate was
added aqueous IN hydrochloric acid. A thick gum was obtained which was dissolved
in dichloromethane and washed with water. Concentration of the organic phase gave a
foam (14.9 g). Trituration with diethyl ether gave 1-(tert-butoxycarbonyl)-4-{[4-(2-
butynyloxy)phenyl]sulfonyl}-4 —piperidinecarboxylic acid as a white powder.
20  Electrospray MS m/z 482 (M-H)
Step 2 : Tert-butyl 4-{[4-(2-butynyloxy)phenyl]sulfonyl } -4-[(hydroxyamino)
carbonyl]-1-piperidinecarboxalate
Dimethylformamide (3.53 mL, 46 mmol) was added to a solution of oxalyl
chloride (22.9 mL of a 2.0M solution in dichloromethane) in dichloromethane (25 -
25 mL) at 0°C. After 15 min a solution of 1-(tert-butoxycarbonyl)-4-{[4-(2-butynyloxy)-
phenyl]sulfonyl }-4-piperidinecarboxylic acid (10g, 22.9 mmol) in dimethylformamide
was added and the reaction mixture was allowed to warm to room temperature. After
1h the reaction mixture was added to a mixture of hydroxylamine hydrochioride (16 g,
229 mmol), triethylamine (48 mL, 344 mmol), water (123 mL) and tetrahydrofuran
30 (500 mL) that had been stirring at 0 °C for 15 min. The reaction was allowed to warm

to room temperature. After 18h it was then diluted with ethyl acetate and washed with
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. To tert-butyl 4-{[4-(2-butynyloxy)phenyi]sulfonyl } -4-[ (hydroxyamino)-

carbonyl]-1-piperidinecarboxalate (prepared from Example 75) (6.3g, 13.9 mmol) was

added 4N hydrochloric acid in dioxane. After 6h the reaction mixture was

15  comcentrated in vacuo. Methanol was added and the resulting mixture concentrated in

vacuo. Dichloromethane was added and removed in vacuo (2X). Trituration with

diethyl ether gave 4-{[4-(2-butynyloxy)phenyl]sulfonyl}-N-hydroxy-4-piperidine-

carboxamide hydrochloride as a white powder (5.14g). 'H NMR (dmso d6, 300

MHz) & 1.86 (t, 3H, CH3, J =2.2 Hz), 2.0 - 2.7 (m, 8H, CH2), 4.89 (q, 2H, OCH2,

20 J=22Hz),71-78(m, 4H, ArH), 8.8 - 11.0 (m, 4H, NH2, NHOH). Electrospray
MS m/z 353 (M+H)"

Example 77
Methyl ({4-{[4-(2-butynyloxy)phenyl]sulfonyl}-4-[(hydroxyamino)carbonyl]-1-

25 piperidinyl}methyl)benzoate hydrochloride
To 4-{[4-(2-butynyloxy)phenyl]sulfonyl }-N-hydroxy-4-piperidinecarboxamide
hydrochloride (prepared from Example 76) (2.5 g, 6.43 mmol) and methyl 4-
(bromomethyl)benzoate (1.62 g, 7.07 mmol) in methano!l (100 mL) at 50°C was added
triethylamine (2.25 mL, 16.1 mmol). After 30 min additional methanol (50 mL) was
30 added. After 18 h the reaction mixture was concentrated in vacuo and 1N aqueous

hydrochloric acid (10 mL) and water was added. The resulting solid was isolated and
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Example 78
10 4-({4-{[4-(2-butynyloxy)phenyl|sulfonyl}-4-[(hydroxyamino)carbonyl}-1-
piperidinyl} methyl)benzoic acid hydrochloride
. To methyl ({4-{[4-(2-butynyloxy)phenyl]suifonyl}-4-[ (hydroxyamino)-
carbonyl]-1-piperidinyl }methyl)benzoate hydrochloride (Prepared from example 77)
(0.072g, 0.134 mmol) in methanol (1 mL) was added IN aqueous sodium hydroxide
15 (0.5 mL). After 18 h 1IN aqueous hydrochloric acid (0.5 mL) was added and the
reaction mixture concentrated in vacuo. Water was added and the precipitate
triturated to give  4-({4-{[4-(2-butynyloxy)phenyl}sulfonyl}-4-[(hydroxyamino)-
carbonyl]-1-piperidinyl } methyl)benzoic acid hydrochloride as an off-white solid (0.040
g). '"H NMR (dmso d6, 300 MHz) & 1.85 (t, 3H, CH3, J = 2.2 Hz), 2.1 - 3.5 (m, 8H,
20 CH2), 4.37 (bd s, 2H, NCH2Ar), 4.89 (q, 2H, OCH2, J = 2.2 Hz), 7.0 - 8.1 (m, 8H,
ArH), 9.3 - 11.2 (m, 3H, NH, NHOH), 13.1 (bd s, |H, COOH). Electrospray MS m/z
487.1 (M+H)’

Example 79
25  1-[4-(Aminecarbonyl)benzyl]-4-{[4-(2-butynyloxy)phenyl]sulfonyl}-N-hydroxy-4-
piperidinecarboxamide hydrochloride

To methyl ({4-{[4-(2-butynyloxy)phenyl}sulfonyl } -4-[ (hydroxyamino)-

carbonyl]- 1-piperidinyl } methyl)benzoate hydrochloride (from example 77) (0.20 g) in
methanol (10 mL) was added concentrated aqueous ammonium hydroxide (4 mL).

30  After several weeks the reaction mixture was concentrated in vacuo and
chromatographed on silica gel (methanol/dichloromethane) to give a white powder

which was dissolved in dichloromethane and methanol. IN Hydrochloric acid in
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CONH), 8.04 (s, 1H, CONH), 9.35 (bd s, 1H, NHOH), 10.44 (bd s, 1H, NHOH) 11.1
(s, 1H, NH). Electrospray MS m/z 486.3 (M+H)"

Example 80
10 Tert-butyl 4-{{4-(but-2-ynyloxy)phenyl}sulfinyl }-4-
[(hydroxyamino)carbonyl]piperidine-1-carboxalate
To .tert-butyl 4-{[4-(but-2-ynyloxy)pheny!]sulfanyl}-4-[(hydroxyamino)carbonyl]-
piperidine-1-carboxalate (0.30 g) (obtained from example 14) in methanol (10 mL)
was added 30% aqueous hydrogen peroxide (3 mL). After 3 days water and
I5  dichloromethane were added and the organic phase washed with aqueous Na2S03.
Concentration of the organic phase gave material which was dissolved in methanol 8
mL) and treated with 30% aqueous hydrogen peroxide. After several days workup as
above gave tert-butyl 4-{[4-(but-2-ynyloxy)phenyl]sulﬁnyl}-4-[(hydroxyamino)-
carbonyl]piperidine- 1-carboxalate as a colorless foam (0.26 g). . '"HNMR (dmso d6,
20 300 MHz) & 1.38 (s, 9H, t-butyl), 1.5 - 1.7 (m, 2H, CHH), 1.85 (t,3H, CH3,J=2.2
Hz), 2.1 -22 (m, 2H, CHH), 2.5 - 2.7 (m, 2H, NCHH), 3.8 - 4.0 (m, 2H, NCHH),
4.81(q, 2H, OCH2, J = 2.2 Hz), 7.1 - 7.4 (m, 4H, ArH), 9.1 (s, 1H, NHOH), 10.8 (s,
1H, NHOH). Electrospray MS m/z 437.2 (M+H)"

25 Example 81
4-(4-(But-2-ynyloxy-benzenesulfinyl)—piperidine-4-carboxylic acid hydroxamide
hydrochloride
To tert-butyl  4-{[4-(but-2-ynyloxy)phenyl]sulfinyl } -4-[(hydroxyamino)-
carbonyl]piperidine-1-carboxalate (prepared from example 80) (0.26 g) was added 4N
30 hydrochloric acid in dioxane (4 mL). After | h the reaction mixture was concentrated
in vacuo. Methanol was added and removed in vacuo. Dichloromethane was added

and removed in vacuo 3X to give 4-(4-(But-2-ynyloxy-benzenesulfinyl)-piperidine-4-
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and 4-bromobenzylbromide (0.120 g, 0.478 mmol) in methanol was added
triethylamine (0.13 mL, 0.91 mmol). After 4 h the reaction mixture was concentrated
in vacuo and chromatographed on silica gel (methanol/dichloromethane) to give an oily
solid which was dissolved in dichloromethane. To the solution was added IN
15  hydrochloric acid in ether (1 mL). Concentration in vacuo gave 1-(4-Bromo-benzyl)-
4-(4-But-2-ynyloxy-benzenesulfinyl)-piperidine-4-carboxylic acid hydroxamide
hydrochloride as a tan solid (0.102 g). '"H NMR (dmso d6, 300 MHz) & 1.85 (t, 3H,
CH3, J = 2.2 Hz), 1.9 - 3.5 (m, 8H, CH2), 3.87 (S, 3H, OCH3), 4.3 (bd s, 2H,
NCH2Ar), 4.82 (q, 2H, OCH2, ] = 2.2 Hz), 7.0 - 7.8 (m, 8H, ArH), 9.2 - 11.1 (m,
20  3H, NH, NHOH). Electrospray MS m/z 505.1/507.2 (M+H)"

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).
25 The standard pharmacological test procedures used, and results obtained which

establish this biological profile are shown below.

Test Procedures for Measuring MMP-1, MMP-9, and MMP- 13 Inhibition
These standard pharmacological test procedures are based on the cleavage of a
30  thiopeptide substrates such as Ac-Pro-Leu-Gly(2-mercapto-4-methyl-pentanoyl)-Leu-
Gly-OEt by the matrix metalloproteinases MMP-1, MMP-13 (collagenases) or

MMP-9 (gelatinase), which rcsults in the rclease of a substrate product that reacts
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P10 DMSO as a 100 mM stock and stored in the dark at room temperature. Both the
5 substrate and DTNB are diluted together to I mM with substrate buffer (50 mM
HEPES pH 7.5, 5 mM CaCl3) before use. The stock of enzyme is diluted with
buffer (50 mM HEPES, pH 7.5, 5 mM CaCl?, 0.02% Brij) to the desired final
concentration. The buffer, enzyme, vehicle or inhibitor, and DTNB/substrate are
added in this order to a 96 well plate (total reaction volume of 200 ul) and the
10  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

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

HEPES, pH 7.0, 5 mM Ca*2, 0.02% Brij, 0.5% Cysteine), with human recombinant

MMP-1, MMP-9, or MMP-13. The substrate is dissolved in methanol and stored

frozen in 1 mM aliquots. For the assay, substrate and enzymes are diluted in HCBC

buffer to the desired concentrations. Compounds are added to the 96 well plate

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

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

25  rate is confirmed (r2 >(0.85). The mean (xxsem) of the control rate is calculated and
compared for statistical significance (p<0.05) with drug-treated rates using Dunnett's
multiple comparison test. Dose-response relationships can be generated using
multiple doses of drug and ICs() values with 95% CI are estimated using linear

regression.
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1000 Test Procedure for Measuring TACE Inhibition

Using 96-well black microtiter plates, each well receives a solution composed
of 10 uL TACE (final concentration 1pg/mL), 70uL Tris buffer. pH 7.4 containing
10% glycerol (final concentration 10 mM), and 10 pL of test compound solution in
DMSO (final concentration 1uM, DMSO concentration <1%) and incubated for 10
minutes at room temperature. The reaction is initiated by addition of a fluorescent
peptidyl substrate (final concentration 100 uM) to each well and then shaking on a
shaker for 5 sec.

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

" The linearity of the reaction rate is confirmed (r2 >().85). The mean (x+sem)
of the control rate is calculated and compared for statistical significance (p<0.05)
with drug-treated rates using Dunnett's multiple comparison test. Dose-response
relationships can be generate using multiple doses of drug and IC50 values with 95%

CI are estimated using linear regression.

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

Mitogenic stimulation of THP-1 cells cause differentiation into macrophage
like cells with concomitant secretion of tumor necrosis factor (TNF-a) and TNF
receptor (TNF-R p75/80 and TNF-R p55/60) and Interleukin-8 (IL-8), among other
proteins. In addition, non-stimulated THP-1 cells shed both the p75/80 and the
p55/60 receptors over time. The release of membrane bound TNF-a and possibly
TNF-R p75/80 and TNE-R p55/60. but not [L-8, is mediated by an enzyme called
TNE-a converting enzyme or TACE. This assay can be used to demonstrate either an
inhibitory or a stimulatory compound effect on this TACE cnzyme and any Cytotoxic
consequence of such a compound.

THP-1 cells (from ATCC) are a human monocytic cell line which were

obtained tfrom the peripheral blood of a one year old male with acute monocytic
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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-
5  flask with 16 mis of RPMI-1640 with glutamax (Gibco) media containing 10 % fetal
bovine serum, 100 units/ml penicillin, 100 pg/ml streptomycin, and 5 x 10° M 2-
mercapto-ethanol (THP-1 media). Each vial of cells are cultured for about two weeks
prior to being used for an assay and then are used for only 4 to 6 weeks to screen
compounds. Cells are subcultured on Mondays and Thursdays to a concentration of 1
10 x 105/ml.
To perform an assay, the THP-1 cells are co-incubated in a 24 well plate with
50 ml/well of a 24 mg/ml stock of Lipopolysacharide (LPS) (Calbiochem Lot#
B13189) at 37;C in 5% CO, at a concentration of 1.091 x 10° cells/ml (1.1 ml/well)
for a total of 24 hours. At the same time, 50 mlwell of drug, vehicle or THP-1
15 media is plated in appropriate wells to give a final volume of 1.2 mi/well. Standard
and test compounds are dissolved in DMSO at a concentration of 36 mM and diluted
from here 10 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
mM, 10 mM, 3 mM, | mM, 300 nM, and 100 nM. Cell exposure to DMSO was
20 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 welis, except that
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
25  the cells. Compounds can be evaluated for their effect on basal (non-stimulated)
shedding of the receptors by replacing the LPS with 50 mUwell of THP-1 media.
Plates are placed into an incubator set at 5% CO2 and at 370 C. After 4 hours of
incubation, 300 ml/well of tissue culture supernatant (TCS) is removed for use in an
TNF-a ELISA. Following 24 hours of incubation, 700 mUwell of TCS is removed

30 and used for analysis in TNF-R p75/80, TNE-R p55/60 and IL-8 ELISAs.
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Mannheim cat. # 1348639) is added. The samples are run on a Becton Dickinson

5  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

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

10 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.

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

15 from R&D Systems, by extrapol.alion 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
available Cytologic software for each treatment group including all controls.

Biological variability in the magnitude of the response of THP-1 cell cultures

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

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

evaluated from the "vehicle positive control" was calculated for each compound

concentration with the following formula:

25 % Change = pg/ml (compound) - pg/ml (veh pos control) _ x 100

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

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
30  results expresscd as percent change from "vehiclc positive control”. For the soluble

protein (p75/80 and pS55/60 receptors) studies under non-stimulated conditions, the
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IC50 values for ecach compound are calculated by non-linear regression
analysis using customized software utilizing the JUMP statistical packziée.
For the cell viability studies, the viabilities (PI exclusion) of pooled duplicate
10 wells were determined and the results expressed as % change from "vehicle positive
control". The viability values calculated for the compound treated groups were
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.
15

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

% live cells (veh pos control)
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5 Table 1:

Exampie # | TACE IC,,’ | THP @3uM° | MMPLIC," | MMPIIC,' | MMPI3IC,
1 65 46% 33 385 155
3 82 68% 257 164 39.6
3 55 34% 9 280 90
4 90 25% 26 148 K
5 188 30% 3 400 180
5 393 NT 32.9% 38.9% 60%
7 123 21% 25 225 594

8 195 21% 4.7 218 72
Y 166 12% 2.1 96.2 35.2
10 '

1 98 7% 0.143 58 31
12 41.8% 158 IS 1000 1500
13 882 169% 10 2000 300
14 61% NT 26% 21% 2%
15 38% NT 24% 25% 24%
16 46% NT 10 2056 1465
17 139 0 10 2296 946
18 11.4 45% 10 1276 98
19 74 4% 10 10000 1321
20 30.1 4% 2643 oM 568 121
21 509 6% > 10 3504 858
22 48.4% 5% > 10 1814 1076
23 86.2 62% 3206 oM 160 64.4
24 180 41% 5671 ntM 2078 463
25 695 3% >10 2740 1177
26 136 63% 1994 iM 25.1 22.1
27 168 13% > 10 1542 426
28 150 13% 106 nM 15.4 5.3
29 127 13% 91 nM 16 47
30 102 0 >10 5899 2911
N 314 8 >10 > 10000 > 10000
32 100 0 >10 10000 2752
33 327 8 >10 ~5000 ~10000
3% 33 68 ~10 1393 102
3 57 14 10 >10000 ~10000
36 4.8 58 39 2828 380
37 18 NT 8.6 8575 1024
38 19 53 ~10 1443 279
39 0 NT 3.77 4275 809
a0 63 41 0.707 425 36
41 37 60 2.677 1121 254
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"10% o0& () - MLOBkatMpId#)  TACE ff 1 aRPE3 M | MmPrIC, S | MMPOIC," | MMPI3 IC,"
a2 12 78% 210 >10000 1627
43 13 66 -10 >10000 1640
a4 56 49 35% 50.6% 2381
45 25 13 1.8 3584 423
46 105 NT NT NT 55.6%
47 227 NT NT NT 275
a8 66 NT NT NT 1035
49 326 NT NT NT 1727
50 183 NT NT NT 352
51 215 NT NT NT 203
52 418 NT NT NT 3710
53 2038 NT NT NT 1165
54 322 NT NT NT 104
55 70.7 NT NT NT 600
56 311 NT NT NT 32
57 694 NT NT NT 458
58 2011 NT NT NT 179
59 533 NT NT NT 1.2
60 38.4 NT NT NT 8.0
61 56.4 NT NT NT 575
62 64.6 NT NT NT 64.6
63 66.6 NT NT NT 2229
64 47 30 4.076 560 136
65 73 3 3.532 448 105
66 106 73 2.768 430 81
67 72 18 2.028 853 345
68 77 10 2249 1333 503
69 115 14 3.999 1246 499
70 87 62 2.963 639 113
71 113 14 3117 811 183
72 21 56 4.157 1211 369
73 NT NT NT NT NT
74 132 39 4.338 963 287
75 134 ” 2.588 1951 284
76 201 26 4.503 7886 4019
77 114 52 2.187 149 349
78 4.5 64 1.051 364 73,7
79 70 83 2.420 129 50.6
80 90 7 186 122 40
81 277 35 1877 1035 593
82 135 16 257 125 62

a = oM or % inhibition
b = % inhibition

¢ = uM or % inhibition, unless otherwise indicated
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resistance, bone disease and HIV infection.

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

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

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

20 Compounds of this invention may be administered neat or with a
pharmaceutical carrier to a patient in need thereof. The pharmaceutical carrier may
be solid or liquid.

Applicable solid carriers can include one or more substances which may also
act as flavoring agents, lubricants, solubilizers, suspending agents, fillers, glidants,

25  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 ingredicnt is mixed with a carrier
having the necessary compression properties in suitable proportions and compacted in
the shape and size desired. The powders and tablets preferably contain up to 99% of

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

magnesium stearate, talc, sugars. lactose, dextrin, starch, gelatin, cellulose, methyl
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Liquid carriers may be used in preparing solutions, suspensions, emulsions,
syrups and elixirs. The active ingredient of this invention can be dissolved or
5 suspended in a pharmaceutically acceptable liquid carrier such as water, an organic
solvent, 4 mixture of both or pharmaceutically acceptable oils or fat. The liqdid
carrier can contain other suitable pharmaceutical additives such a solubilizers,
emulsifiers, buffers, preservatives, sweeteners, flavoring agents, suspending agents,
thickening agents, colors, viscosity regulators, stabilizers or osmo-regulators.
10 Suitable examples of liquid carriers for oral and parenteral administration include
water (particularly containing additives as above, e.g., cellulose derivatives,
preferable sodium carboxymethyl cellulose solution), alcohols (including monohydric
alcohols and polyhydric alcohols, e.g., glycols) and their derivatives, and oils (e.g.,
fractionated coconut oil and arachis oil). For parenteral administration the carrier can
15  also be an oily ester such as ethyl oleate and isopropyl myristate. Sterile liquid

carriers are used in sterile liquid form compositions for parenteral administration.
Liquid pharmaceutical compositions which are sterile solutions or suspensions
can be utilized by, for example, intramuscular, intraperitoneal or subcutaneous
injection.  Sterile solutions can also be administered intravenously.  Oral

20 administration may be either liquid or solid composition form.

The compounds of this invention may be administered rectally in the form of
a conventional suppository. For administration by intranasal or intrabronchial
inhalation or insufflation, the compounds of this invention may be formulated into an
aqueous or partially aqueous solution, which can then be utilized in the form of an
25  aerosol. The compounds of this invention may also be administered transdermally
through the use of a transdermal patch containing the active compound and a carrier
that is inert to the active compound, is non-toxic to the skin, and allows delivery of
the agent for systemic absorption into the blood stream via the skin. The carrier may
take any number of forms such as crcams and ointments, pastes, gels. and occlusive
30 devices. The creams and ointments may be viscous liquid or semi-solid emulsions of

either the oil in water or water in oil type. Pastes comprised of absorptive powders
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5 containing the active ingredient. Other occlusive devices are known in the literature.

The dosage to be used in the treatment of a specific patient suffering a MMP
or TACE dependent condition must be subjectively determined by the attending
physician. The variables involved include the severity of the dysfunction, and the
size, age, and response pattern of the patient. Treatment will generally be initiated

10 with small dosages less than the optimum dose of the compound. Thereafter the
dosage is increased until the optimum effect under the circumstances is reached.
Precise dosages for oral, parenteral, nasal, or intrabronchial administration will be
determined by the administering physician based on experience with the individual
subject treated and standard medical principles.

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

20 capsule or tablet itself, or it can be the appropriate number of any such compositions

in package form.
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s hydrogen, aryl, heteroaryl, alkyl of 1-8 carbon atoms, alkeny! of 2-6 carbon
atoms, alkynyl of 2-6 carbon atoms, cycloalkyl of 3-6 carbon atoms, or -C4-
Cg-cycloheteroalkyl;

R, and R, are each, independently, hydrégcn, alkyl of 1-6 carbon atoms, -CN, or
-CCH,

R, is hydrogen, aryl, aralkyl, .hetcroaryl, heteroaralkyl, alkyl of 1-6 carbon atoms,
alkenyl of 2-6 carbon atoms, alkynyl of 1-6 carbon atoms, cycloalky] of 3-6
carbon atoms, -C(O)-R,, -SO,R,, -C(O)-NHR,, -C(O)NR,R,, -C(O)R,NRR,,
-C(0)-OR,, -C(NH)-NH.,.

R, and R, are each, independently, hydrogen, alkyl of 1-6 carbon atoms, cycloalkyl of
3-6 carbon atoms, aryl, aralkyl, heteroaryl, heteroaralkyl or -C4-Cg-
cycloheteroalkyl;

R', Rs, R ,andR are each, independently, hydrogen, aryl or heteroaryl, cycloalkyl of
3-6 carbon atoms, -C4-Cg-cycloheteroalkyl, alkyl of 1-18 carbon atoms,
alkeny] of 2-18 carbon atoms, alkynyl of 2-18 carbon atoms; with the proviso
that one of the pairs R8 and R9, R9 and R10 or R10 and R11, together with
the carbon atom or atoms to which they are attached, form a cycloaﬂcyl ring of
3-6 carbon atoms, or a -C4-Cg-cycloheteroalkyl ring;

R}2 is hydrogen, aryl or heteroary], cycloalky! of 3-6 cacbon atoms, -C4-Cg-cyclo-

heteroalkyl, or alky! of 1-6 carbon atoms;
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2. A compound of Claim 1 wherein Y is phenyl, pyridyl, thienyl, furany],
imidazolyl or triazolyl or thiadiazolyl.

3. A compound of Claim 1 selected from the group consisting of:
1—(4-Bromo-benzyl)-4-(4-bu_t-2-ynyxoy-bcnzcnesulfonyl)-piperdine-4-
carboxylic acid hydroxyamide;

4-(4-B ut—2~ynyloxy-beannesulfonyl)-1-(4—methoxy-bcnzyl)-pipcrdine—4—
carboxylic acid hydroxyamide;
4-(4—But—2—'ynyloxy—benzenesulfonyl)-1-(4-chloro-beuzyl)-piperdine—4-
carboxylic acid hydroxyamide;
1-Bcnzyl-4-(4-but-2-ynyloxy-benzenesulfonyl)—piperdinc-4-carboxylic acid
hydroxamide; |
1-(4-Bromo-benzyl)-4-(4—pent-2—ynyloxy-benzencsulfbnyl)—piperdinc-4-
carboxylic acid hydroxyamide; _
1-(4-Bromo-benz'y1)-4-.(4-oct-2'-ynyloxy-benzenesulfonyl)-pipcrdine—4—
carboxylic acid hydroxyamide;

4-(4-But-2-ynyloxy-benzenesulfon y1)-1-(4-fluoro-benzyl)-piperdine-4-
carboxylic acid hydroxyamide; _
4-(4-But—2-ynyloxy-benzenesulfOnyl)-1-(4-cyano-benzyl)-piperidin'e~4-
carboxylic acid hydroxamide;

4-(4-B ut-2eynyloxy-bcnzencsulfonyl)—1-(4-methyl-benzyl)-piperidinc-4-
carboxylic acid hydroxamide;
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4-{[4- (2-butynyloxy)phenyl]sulfonyl}-N -hydroxytetrahydro-2H-pyran-4-
carboxamide;
1-benzyl-4- {[3-(2-butynyloxy)phenyl]sulforyl}-N-hydroxy-4-piperdine
carboxamide;
4-{[4-(2-butynyloxy)phenyl]sulfonyl}-N-hydroxy-1-isopropyl-4-piperidine
carboxamide;
4-{[4-(2-butynyloxy)phenyl]sulfonyl}-N- hydroxy-l -(3-pyridinylmethyl)-4-
piperidine carboxamide;
3-{[4-(2-Butynyloxy)phenyl]sulfony!}-1-ethyl-N-hydroxy-3-piperidine-
carboxamide;
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A-({[4-(But-2-ynyloxy)phenyl]thio} methyl)-N-hydroxypiperidine-4-
carboxamide; '
tert-Buty1-4-({[4—(2—butynyloxy)phcny1]sulﬁnyl}methyl)A-[(hydroxyamino)-
carbonyl]-1-piperidinecarboxylate; |
4-[[[4-(2-Butynyloxy)phenylJsulfinylJmethyl]-N-hydroxy-4-piperidine-
carboxamide; ,
tert-Buty1-4-({[4-(but-2-ynyloxy)phenyl]sulfonyl}methyl)-4-[(hydroxyamino)- "
carbonyl]piperidiﬂe-l—carbo-xylatc;
tert-butyl-4-({[4-(2-butynyloxy)phenyl]sulfonyl} methyl)-4-[ (hydroxyamino)-
carbonyl]-1-piperidinecarboxylate;
1-Acetyl-4-[[[4-(2-butynyloxy)phenyl]sulfonylJmethyl]-N-hydroxy-4-
piperidinecarboxamide;
1-(2-Butynyl)-4-({[4-(2-butynyloxy)phenyl]sulfonyl}methyl)-N-hydroxy-4-
piperidinecarboxamide hydrochloride;
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4-({[4-(But-2 -ynyloxy)phenyl]sulfonyl}methyl)-N-hydroxy-1-(phenylsulfonyl)
piperidine-4-carboxamide; ‘
4-({{4-(But-2-ynyloxy)phenyl]sulfony] }methyl)-N-hydroxy-1-[(1-methyl-1H-
imidazol-4-yl)sulfonyl]piperidine-4-carboxamide;
1-[2-(Benzylamino)acetyl]-4-({[4-(but-2-ynyloxy)phenyl]-sulfonyl} methyl)-
N- hydroxypiperidine-4-carboxamide;

4-({[4-(But-2-ynyloxy)phenyl]sulfonyl }methyl)-N-hydroxy-1-(2-morpholin-4-
ylacetyl)piperidine-4-carboxamide;

4-({[4-(But-2-ynyloxy)phenyl]sulfonyl }methyl)-N-hydroxy-1-[2-(4-methyl-
piperazin-1-ylacetyljpiperidine-4-carboxamide;
1-Acetyl-4-(4-but-2-ynyloxybenzenesulfonyl)piperidine-4-carboxylic acid
hydroxamide;

1-Benzoyl-4-(4-but-2-ynyloxybenzenesul fonyl)piperidine-4-carboxylic acid
hydroxamide;
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<=>? @\BCDEFGH JKLMNCRRRS ANV Ak nesu BRGNS 3Dkl TR RAIE SE UMY FA] -
dioxan-5-yl)carbonyl}-4-piperidinecarboxamide;
Tert-butyl-4-{[4-(2-butynyloxy)phenyl]sulfonyl}-4-
[(hydroxyamino)carbonyl]-1-piperidinecarboxalate;
4-{[4-(2-butynyloxy)phenyl]sulfonyl } -N-hydroxy-4-piperidinecarboxamide
hydrochloride;
Methyl ({4-{[4-(2-butynyloxy)phenyl]sulfonyl}-4-[(hydroxyamino)carbonyl]-
1-piperidinyl}methyl)benzoate hydrochloride; '
4-({4-{[4-(2-butynyloxy)phenyl]sulfonyl}-4-[ (hydroxyamino)carbonyl]-1-
piperidinyl} methyl)benzoic acid hydrochloride;
1-[4-(Aminocarbonyl)benzyl]-4- {[4-(2-butynyloxy)phenyl]sulfonyl} -N-
hydroxy-4-piperidinecarboxamide hydrochloride;
Tert-butyl 4—{[4-(but-2-ynyloxy)phchy1] sulfinyl}~4-[(hydroxyamino)-

carbonyl]piperidine-1-carboxalate;

4-(4-(But-2-ynyloxy-benzenesulfinyl)-piperidine-4-carboxylic acid
hydroxamide hydrochloride; and



" #$UR' ()*+,-./0123456789: ; N

<=>? @GABCDEFGHI JKLMNOPQRSTUVWKYZ[ \ ] ~_" abcdef ghi j kl mopqr st uvwxyz{| } ~
" #$UR' () *+,-./0123456789: ; ' N

<=>? @\BCDEFCGHI JKLMNOPQRSTUWWKYZ[\] " _"abcdef ghi j kl mopqr st u&weT| 2063
" #$UR' ()*+,-./0123456789: ; _1%9_ N :

<=>? @ABCDEFGHI JKLMNOPQRSTUVWKYZ[ \ ] ~_" abcdef"ghi j kl mopqr st uvwxyz{| } ~

" #$9R () *+,-./0123456789: ; bedef ahi i Kl ¢ |}
" A S mopqrstuvwyz{ |}~
<=>? @A\BCDEFGHI JKLNMNOP m%-:lt-o%/r\xxiyY -[4\—84-But?2-)9ny?ox(‘§llnulcjnzene:'sulgncjid)-pipcridil)ile-i~

carboxylic acid hydroxamide hydrochloride;
and pharmaceutical salts thereof. -

4, Use of a compound according to any one of Claims 1 to 3 in the preparation of
a medicament for inhibiting pathological changes mediated by TNF-ot converting
enzyme (TACE) in a mammal.

5. Use according to Claim 4 wherein the condition treated is rheumatoid arthritis,
graft rejection, cachexia, inflammation, fever, insulin resistance, septic shock,
congestive heart failure, inflammatory disease of the central nervous system,

inflammatory bowel disease or HIV infection.

6. A pharmaceutical composition comprising a compound having the formula I
as defined in claim 1 or a pharmaceutically acceptable salt thereof;

and a pharmaceutically acceptable carrier.

7. A process for preparing a compound of formula I as claimed in claim 1, .
which comprises one of the following:

a) reacting a compound of formula

Ry Ra Re Ro L
Y
= x” \A><(C)/ oH

" R( \411

wherein n, X, Y, A, R, R,, R, R, R,, R, and R, are as defined in claim 1 or a

reactive derivative thereof, with a compound of formula
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R,,NHOH
wherein R ; is as defined inclaim 1, to give a compound of formula I
or

b)  deprotecting a compound of formula:

Ao Ry

whereinn, X, Y, &, R, R,, R, R,, R, R, R, and R ,, are defined in claim 1, and R, is
a suitable protecting group such as t-butyl, benzyl, and trialkylsilyl, to give a
corresponding compound of formula I

or

c)  cleaving aresin supported hydroxamate derivative containing the group

o
HB Rg Ra HZ
Y.
-O-NH (C)n)< A/ ~N X %
N\

/

Rip RiT

Ry

wherein n, X, Y, A, R, R,, R,, R, R, R, and R,,, are defined in claim 1 to give a
compound of formula X 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
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e) acidifying a basic compound of formula X with a pharmaceutically acceptable
acid to give a pharmaceutically acceptable salt;

or

f) converting a compoﬁnd of formula I having a reactive substituent group or
site to a compound of formula I having a different substituent group or site.



