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PCT/ EP98/ 00180 SULFAM DE- METALLOPROTEASE
| NHI Bl TOR$y 0 08/32748 The present invention relates to copppupsEocibiat
inhibit nmeta ?opr ot eases such as matri x netal | oproteases, particularly

interstitial collagenases, as well as TNF [err]- convertase 5 and related
sheddases and are therefore useful in the treatnent of mamrmal s havi ng

di sease states alleviated by the inhibition of such netall oproteases.
Matrix netal |l oproteases ("MWws") are a famly of proteases (enzynes)

i nvol ved in the degradation and renodeling of connective tissues.

Menbers of this famly of g ARSI T T ORI ERSEFRRIITORY ' N vari ous
cell types that reside inoOf conrrectrve tissue,

such as fibroblasts, nonocytes, nacrophages, endothelial cells, and

i nvasi ve or net astpgd g&ﬁﬂﬁ&eﬂﬂn‘élat&wc%géﬁﬁﬁim_iﬁtﬁbﬁiﬂéﬁﬂ &&s@yﬂféhw h
factors and ines in the . t

pr

.. cyt ocal tisspe environnent, - ese
enzynes act TR EEIopRRsses oafeplatty ToretssEa! ChLRESRATY Ab el a1 NEFr convertase
fexL racel | @ arandvcltlade;i shﬁdﬁéh_rsaﬁd@.fdt_h&@_ﬁﬂ'e ugefol inakd u‘emal A ni ¢ Bi@mals HavingWikhse
i bronectin a m nin. ese..ubi quit ous racel lular matrix conponents
are present s&gesaﬁgv:[atfgwitﬁ? blﬁ n?%?%ﬁé?&%ﬁﬂpé‘?tgﬁef‘i al connective tissues,
basenment nenbranes, and cartil age. - Excessi ve degradation of
extracel | ul ar mat ry AV LS ad QT4 | ' . y
di seases, includi nlgétrl:] elﬁgr%ﬁ%)lrgég%re?ﬁ rmsffa&%@ g%)lgsri { ﬁﬁ’{]’?%%&enﬁ“?’{‘g%% involved i
sclerosis, bdhedegradation god pimadeling 96 aernsciivnidssuess Membersef dlis fmilyof oni c
obstructine RUbSRPAHNscEnSPRESare pResehtdn VRAOH il &ﬁésqmt%siﬁ@ﬁmrra?@&swa@ with

associated with stroke, periodaontal disease, ab€rrant angl.ogenesi s,
tumor i nvasi GRNBERYVALSIHE sAchas @6&#@%& THERPCy s acrophages fAndgHelial cells.andon
of . ski n,inmﬁmrgtfmhstﬂicmsﬁcel}sndm d@@mki’oﬁaé %jtﬂﬂﬁla&ﬁ ujr:c g’tbﬁﬂﬁﬁctow\d?xd
inhibition is erefar . recogni z S ood target, for . apeutjc
i nterventi on.cytotk'%es in theTocal “ssﬁénw&)%émifﬁaﬁygefaﬁﬁﬁs‘&y%‘?s EW?‘%’E@Y degrade
|4(rjlcl530d/ ing zi rprotgi;c;ibonqiombnmgﬁpeax&emihdar matrix ssach esl: callages, p'ytenglgnt;s (protein

- o an 10 LISH BHH!'P . Qﬁ’g r
of at | eanisﬂtq fi fé t) ’eg‘?yt%gnz (r\f‘glg , . an ?%‘%?%glgs coﬁ%g}ean%iléuelgm%@#oéﬁeﬁ%sgrﬁg%%&gﬁt
gel ati nases, dherlinipas of joints; intersiétialconmastive Hesues hesement mqebmns, agdcartilage.
di scussed i n EXce&iW degradatiélfdPdRrab&llli¥ matHx by MMPs is implicated in the pathogenesis of

many diseases, including rheumatoid arthritis, osteoarthritis, multiple sclerosis, bone

resorptive diseases (such as osteoporosis), chronic obstructive pulmonary disease,

20 restenosis, cerebral hemorrhaging associated with stroke, periodontal disease, aberrant
angiogenesis, tumor invasion and metastasis, corneal and gastric ulceration, ulceration of
skin, aneurysmal disease, and in complications of diabetes. MMP inhibition is, therefore,
recognized as a good target for therapeutic intervention.

25 The MMPs share a number of properties, including zinc and calcium dependence,
secretion as zymogens, and 40-50% amino acid sequence homology. The MMP family
currently consists of at least fifteen enzymes, and includes collagenases, stromelysins,
gelatinases, matrilysin, metalloelastase, and membrane-type MMP, as discussed in greater
detail below.
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Interstitial collagenases catalyze the initial and rate-limting cl eavage

of native collagen types I, I, and IIl. Collagen, the major structural
protein of mammals, is an essent i al conponent of the matrix of many.
tissues, P9%83¥MBie, cartilage, bone, tendon and ski n. PAHERISL0180; 5|

collagenases are very specific matrix netalloproteaSes mhlch cl eave these

5 |1 t | t {

ohystof 091 cal -t enUFsi® cqlBERRA: Sy tPlerle RIS MR8 Rt frlo e B e ofBave

cl eavage by dodlegensiypes Lilb aeﬁ ﬂn@@ﬂaﬁmﬂ\%mobmm proteix of magemeds; éssan
results in thigedtabsom i,mm Y thd ik Bf £RAY t¥sus, fspemh@w%%ﬁ@ Bne, tendon and:

essentially an reversi bl e process.. _There are cur

human col | ag‘ﬂﬁ%s@éﬁmﬂi’ec? Jagenaspsare very spgpikic matrix sistallopratsases which algem%:ese .
(HFC, Mvs 1 c(ﬁlll’acr&ﬁhbm rakmentsawhich spcs:ﬂaiéeaﬂy aanﬁurlfat pwsﬂﬂogiéw t&hperthres
cells includi g;h | asts and chroP age Sb The seﬁon S mzﬁra

neut r ophi | -t%’@ qr% EOMESUSERREDIeR/siegvags by J6ss specific spzvagesy fleayagly U6 f ar
only been collagemm:m:nﬂtsad th&)lokwofmtmdmﬂmtbmuyejﬂhdlm‘get tissud,[eesentially an
recently diss P

col | age%ase @%%%1@?@ \/\%éé%rfendyn oun§l¥ aﬁcgﬁaé%?ﬂgfé 5. The firstis

car ci nomas, Ipuparhfieroblaseps nglhgeweua%& el quyoummeobyha;ss producedibiyya
col l agengge gite daaewatceuﬁﬂcﬁfdmgmege%%na faak seegn

col | agenase- 3. el atinases | | stinct, but

highly rel atwmeh%moﬂagwwm YdP-3, orc‘el&epmspﬁa@ém as/5g; fanaty pgen

S gcrk gt ed by ddd@cmls&heattéba ﬂ)d&cdﬂ ﬁns/ The lﬁbéteéceﬁ hxswmedl member @ﬂtﬂxsa
enz e mononucl e es

2 neut r oprPLS oL bIES 1 P%ﬁn b (B TRE Pnieh s riggras dophbmriacts

and kerati ncxmnmemaé,’ foms has since shevaito be pestiubed /by HamdradytesnTheonig goliaienase

gel ati ns Wﬁdex‘f i A5 )i? the okﬁ?&#oﬂiﬂﬁzﬁl doflagenase-Pasenent menbrane)

and V, ronectin: an |nso Stronel yS| ns 1 and
2 have been shown to cl eave a broad range of matrix substrates,

i ncl uding | ani ni ngpd gaameeginmudew& aeah&tcamgtﬁwuﬁeal st Xﬁﬁﬁdéﬁﬁﬁﬂ I X
in their non- donmai ns. Matrilysin (MVP

PUVP_ 1) has. (@elepinassoheiI g, MIVP 2 socretas o Shamhjustotmdsaide.dariety ofaies Ch pss,

i ncl udi ng pgaﬁdwmo P kDamyb neegahmmemm:@rm/m-s) refdaséd byhmoadsicleafp tmg%cytleﬁs
expr essi as..been MDNORUC ra

expl ant s L8Py Sarest el S, Rupl A e opBERIERE M Perplioytipnmbese

i ncl ude macrggidtingeesirve beereshwsinde degiae gelbtifd- (denatured 2dllagensibeallagen ypes NP

(MWP-14), a aﬁﬁ&m&ﬁ?& Wﬁﬂi@n tin and nhi bi tors of MWPs
provi de usemgl treat ment ‘% seasgg agréol(l:lf%tl?% elas'fl% the 35 excessive

degradation of extracell uI ar matrix, such as arthritic diseases (rheunmatoid
arthritis angiremeEeme 1 Hndt2 tﬁa)ve baeﬁ §HorPoidafk A Brdad raRgol RRAK BhbstAtes,

di seas esz§ Y clu%mngSt eog 9 ﬂ?rgrllesc)tm proteoglycans, and collagen types IV and IX in their non-
helical domains. '

Matrilysin (MMP-7, PUMP-1) has been shown to degrade a wide range of matrix
substrates including proteoglycans, gelatins, fibronectin, elastin, and laminin. Its expression
30 has been documented in mononuclear phagocytes, rat uterine explants and sporadically in
tumors. Other less characterized MMPs include macrophage metalloelastase (MME, MMP-
12), membrane type MMP (MMP-14), and stromelysin-3 (MMP-11).

Inhibitors of MMPs provide useful treatments for diseases associated with the

35 excessive degradation of extracellular matrix, such as arthritic diseases (rheumatoid arthritis
and osteoarthritis), multiple sclerosis, bone resorptive diseases (such as osteoporosis), the
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2 enhanced col | agen destruction associated w th diabetes,
chronic obstructivé pul monary di sease, cerebral henorrhaging
associ at ey FB L7kl oke, periodontal disease, corneal or gast ﬁ’lcffn-:msmoxso
ul cerati on, ceration of the skin, tunor invasion and netastasi

aneurysmal di sease such as abdom' nal aortic aneurysm di sease and
aberrant ang |dﬁﬂ@xﬁ&&'c&lla§@h&i€sﬁﬂﬂ&io‘ﬁmm§ﬂ with dxdb@tik \dnebaé oBﬁHcﬁgé B@i&?o?xaw

t he degradat |£n of t'i’aﬁﬁcm roba(ﬁ ?/ nds rk t’he
i ssue. The (J%ets HeF with S5 beiobai digase, rameal or gasrc

col | agenase- Jil¢ezatidmg ulceratxuna;fmhe ;:lan,ttumop amaslbn andh enetgisizglaneu@ysned] disesse such-as

col | agen mat rdb)c‘loﬂngna‘i%ztdé: ﬁﬁgﬁasm& @%h éo#%newsgamreﬂ I kel Xft 0 be

i nvol ved in tissue reno i an
i nhi bi t or &5 sdndiyiduabeallngenases mgbcndsga@ltmaf mmelmgegm@rdbabbedqpeadﬂnmkddlywn

f
o 1S, orlhs e 88 EsRAIRRLAGE of ol ilbo B, Bt o, Qe s the

subst anti al | y‘“?JﬁﬁP‘ﬁPFIPFWénFI&q deggadagen of thsicollagen matrix oF Fartilage: whily qullaperfaserinis

Cegl St agdbt h _Eli:ﬁ&fe(lﬂdélylﬁ%&iﬁvbl&@di irl fissub Perh6&AHnEFRIF bkiffand OfbrsbR 'i‘t§sues Thus,
medi at ed by

uses.in t are.not limted e treat
of inflammati gﬁbltﬁ‘@? selegiv for Eﬁﬁﬁeﬂﬁgjéﬂ“&rco}éﬁeﬁﬁes a‘ﬁé’ﬁ#‘l‘ﬁ%&f’é TR P t | on
and acut el(phatiscasessgssociated sdthivaxtilage eros:oamilchlasaﬂkmm, eacut e inf ect i ons,
shock states, restenosis, graft versus host reactions and aut oi nmune

di sease. Corrpounds of th| s invention may inhibit TNF rel ease w t hout
i nhi bi ting the MvFBome inhjbitors of MMP alsg azeiknawmio substantiadly iphibisdhesretaase dftumor

rel ease of T'\chcfsi%rﬁa&%f W%m‘rcgpé Bid @eRrGE ‘ilnaly %e usF@ ir?ﬁ‘é%eﬁﬂli%{? WP EShdR0Ms

al so been shown _to i nhi ease of oth e oglca ve

mol ecul es fr dRFdiated by THZ| Sush-wpes inclidesbytase potdimity @emtm%@ﬁu&amm@m,
TNF (p55 sd fever, cz&aﬁ))vasdular@ffeétk Hen@d}ﬁla-@"ﬁ ﬁﬁdﬁ&‘ﬁbﬂﬂa Fiedsk ?&p()ﬁsegcachexxa

L-sel ecti n, fibronec rowh factors an

cyt oki nes, FF@“?I ALuiet '@fg HST%—OCFQW?S r%@(’g efSBE:gO%MBa%HS #dosF,
The rel ease ciutcinsimnendisaasd. eSompotmisidf ithis irnvention smay entdabit TINR reldlayd without
proteins knovmhlb dases. Inhibition of the rel ease or sheddi ng of
such nol ecul es by |°ntR| Iting the - - sheddases may be of benefit in a
nunber of disease states, including rheumatoid arthritis, mul tiple

scl er osi spg vasc ul fn zﬂid&ﬁﬁzst@ ,the:§¥ Refedts oﬁ'tﬁ’é)ﬁle%s% of tNF ﬁ%ﬁ&@éﬁ&' MMPIHibRGS 3nd

al | ergy, atitis, lr; tory bowel. dl sease, and_cancer, Since
Ve

non- speci fic TP dtﬁqu"RSW“S’f eB Shomm Rinkibithereleass afetherhiologicolly, active
opposi t e pharmelechlegironl celfsfiacludingsolubld tekteﬁt(v‘rs\ccljm and redeptods fRITNE (ﬂ5§fand '

?g x ?Blt ?Ig g n Oqul‘?k“ﬁdhg.clg.p{] : b& &g?l@,a eg-lgr'f 1'x§<ﬁt=,cu€ilesse(eV)g'I tlt]-g Liect}nh TCAM: Clu ﬁ'i)ronecnn) and

other growth factors and cytokmes including Fas ligand, TGF-a, EGF, HB-EGF, SCF and

25 M-CSF. The release of such molecules is facilitated by several proteolytic proteins known as
sheddases. Inhibition of the release or shedding of such molecules by inhibiting the
sheddases may be of benefit in a number of disease states, including rheumatoid arthritis,
multiple sclerosis, vascular disease, Type II diabetes, HIV, cachexia, psoriasis, allergy,
hepatitis, inflammatory bowel disease, and cancer. Since non-specific inhibition of the

30 shedding enzymes (sheddaseés) may have opposite pharmacological effects, selectivity will
be a particular advantage, e.g., the inhibition of TNF release without the concurrent

inhibition of TNF receptor release.

The design and uses of MMP inhibitors is described, for example, in J. Enzyme
35 Inhibition, 2, 1-22 (1987); Drug News & Prospectives, 3(8), 453-458 (1990); Arthritis and
Rheumatism, 36(2), 181-189 (1993); Arthritis and Rheumatism, 34(9), 1073-1075 (1991);
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The design and uses of MW inhibitors is described, for exanple, in J.
Enzyme 35 Inhibition, 2, 1-22 (1987); Drug News & Prospectives, 3(8),

453- 458 (-1990) ; Arthritis and Rheumati sm 36(2), 181-189 (1993);
Arthritis VA& imati sm 34(9), 1073-1075 (1991); PCT/EP98/00180

3 Sem' nars in Arthritis and Rheumatism 19(4), Suppl ement 1
(February), 16- 20 %)’)h .. ugs of the Future, n@) 495-508.(1990);
Annal s N. V. ‘f!ﬁ'&“ jAthritisand 1isgi d9(). SupplerpentylrEebmanni 16-20(1990);1- 22
(1987). MWP Dnhagsbof the Fumre, B5(SY, 495e508.109905; AindlPNI X0 SeaBa8QN1S7, (1993)3%9%0

tent | t. No 1 78
B Bt oponn BBl 211 o, Amiohlieolo e abi Eblctsaf s aientn:
Pat ent @ubpatent applications: forlexampls (7.8nRatepNbs. H18NITES S £,185900,
Dap 0900, 50 EhtnRdh PARned PaveASOAons 438 223, 606 46, anih 7R d36! Al PRER"

t he present |n ntion relate oun

[err] CooperptioncTrgaty Intemqqosalrfj\pglmnpqns#z/]ni‘éo 92/86966d sﬁ@aassnahgt

sel ected frogahggseogen, al kyl, al kenyl, hal oal kyl, 15

cycl oal kyl, cycl oal kyl al kyl aryl, aralkyl, heteroaryl, het er oar al kyl ,

het erocycl o, heterocycl oal kyl, heteroal kyl, or -(alkylene)-C(O-X where X
is alkyl, hal oal ks a fiedtlaspegt, thepresenk svenition R0 cERPOERRIfithe foRtuRTHNO,
disubstiﬁ ted am no, aryl, aralkyl, aryloxy, heteroaryl oxy, hydroxy,
aral kyl oxy, heteroaral kyl oxy, or heteroaryl, or Rerr] and R err] together
with the 20 carbonQat o to mhiqgmthey are attached form
a carbocycle or a heterocycle; 10 PNET ,,N I s hydrogen, alkyl,

al kenyl , hal oal kyl, cycloal kyl, cy&oal "3 |,

aral kyl, aral kenyl, heteroaryl, heterqﬂraﬁ%yl heteroaralkenyl

het erocycl oal kyl, heteroal kyl, (di phenyl nmet I)aIkyI or -(aIkerne)-CXC»-X

where X is al kyl, haloal kyl, alkoxy, hal oal*kyl oxy, am' no, nonosubstituted
25 wherein: - am no, disubstituted am no, aryl, aral kyl, aryloxy, -
het er oaryl ox\)R! shgsoxy, dependently sel I yl oxy,
or heterqgryl or toargtmelpen enhyseeﬁed hft{:ﬁééﬁfaﬁ&}’ all&?i&ﬂx%&&w

cycloalkyl, cycloalkylalkyl, aryl aralkyl, heteroaryl, heteroaralkyl,
heterocyclo, heterocycloalkyl, heteroalkyl, or -(alkylene)-C(O)-X where X -
is alkyl, haloalkyl, alkoxy, haloalkyloxy, amino, monosubstituted amino,
disubstituted amino, aryl, aralkyl, aryloxy, heteroaryloxy, hydroxy,
aralkyloxy, heteroaralkyloxy, or heteroaryl; or R' and R? together with the
20 carbon atom to which they are attached form a carbocycle or a heterocycle;
R? is hydrogen, alkyl, alkenyl, haloélkyl, cycloalkyl, cycloalkylalkyl, aryl,
aralkyl, aralkenyl, heteroaryl, heteroaralkyl, heteroaralkenyl,
heterocycloalkyl, heteroalkyl, (diphenylmethyl)alkyl, or -(alkylene)-C(O)-X
where X is alkyl, haloalkyl, alkoxy, haloalkyloxy, amino, monosubstituted
25 amino, disubstituted amino, aryl, aralkyl, aryloxy, heteroaryloxy, hydroxy,
aralkyloxy, heteroaralkyloxy, or heteroaryl; or R® together with either R'or
R? and the atoms to which they are attached forms a heterocycloamino
group;
R' is -NR"OR" wherein:
30 R"andR? are independently selected from hydrogen, alkyl, or aralkyl;
R2°_ andR*  are independently selected from hydrogen, alkyl, heteroalkyl, cycloalkyl,
cycloalkylalkyl, aryl, aralkyl, aralkenyl, heteroaralkyl, or heteroaralkenyl; or
R® and R together with the nitrogen atom to which they are attached form
a heterocycloamino group or an optionally substituted tetrahydropyridine or

y



Rlerr] and the atons to which they are attached forns a heterocycl oam no
group; R err] Is -NR[err]OR err] wherein: 30 R err] and

Rl err] ndent |y sel ected from hydrogen, al kyl, or .
Rlerr] and ﬁg[deg&?f are independently sel ected from hydrogen, (’1,21(1&‘J y 1100180

het er oal kyl , cycl oal kyl , cycl oal kyl al kyl, aryl,

aral kyl , ar aI kenyl , het | K het e

Rlerr] and Rerr] togetﬁl ﬁmaf‘ﬁ&?%gﬁn érgeét a%#ft%%ﬁ%ﬁ“‘%wh& dorms an

attached form alkylene group; and het er ocycl oam no group or an - -

optionally Skllié?} Hatins %g :

hexahydr oazepi n ri ng&uhgh Q?Qg],% 55?(1(% S dé‘(‘? ah%ogn(la T andv‘xﬁ‘ﬁ“ﬁ[ err]
21

forms an isomers, prov1ded thatR ;gn the gitrogen atame tq which they are

pha{ nﬁceUtS}CQ&édheaﬁﬁ%iﬁiﬁneaﬁé hnctpfig’ @mﬁ Indl ‘é' %;;I Is?rrertsh and_th .

m xtures o OITer s pV| l E! an r oget her wi e

nitrogen atomto ich ¥ arg in nor phol i no ring

eit herl: . () (iwhen R\/\ﬁnd'RHogem]ar ahﬂuﬁ[mm}; t(ﬁwmch%thkyoaeﬁtﬁﬁMd %rﬁd ﬁ]h

i s aral ky or n rrd2 an err] together with the

atons to whi ch they areegﬂygé%géqw%%%m% ﬁ hgdl%g

t et rahydroi soquinoline ring and R err] is - hydrogen. 10 In a second

aspect, tfe pr eSe’iﬁ'a@éi?ﬁlégﬁeén%ébfe%eﬁt%%'ﬁﬁﬁ)fé’lhﬂ'e? tPGrBodyBRREI ¥ Rnpounds

r epr esent ed by fo

[err] represgteddiyfornula (Bf err] and Rl err] are independent!y
sel ected from hydrogen, al kyl, al kenylg haﬁ8al Kyl

cycl oal kyl, cycl oal kyl al kyl , aryI ara kyI N_het aﬁll het er oar al kyl ,
heterocycl o, heterocycloal kyl, het erBal L OB (At ene) - (O -X where X

i s alkyl, hal oal kyl, al koxy, hal oal kyl gky,R%antfo, nonosubstituted am no,

di substituted am no, aryl, aral kyl, aryl oxy, heteroaryl oxy, hydroxy, 20

ar al kyl oxy, heteroaral kyl oxy, or heteroaryl D or Rlerr] and Rl err] together
with the wherein: carbon atomto which they are attached form

2 G2 DOV © 1 ROt 1 O Blhendenty oS hom g, ko PSRRI
aral kyl , aral kenyl het eyolmalkly], ciyeloatkylallayl karyl, atm;drlmgmhﬂyhrhptexoaralkyl
het er ocycl oal kyl . het er qabdoydyerd HeRRRRAGTRY ! Heledbdfil o falicf BhNERII wHoR 1
is alkyl, baloalkyl, alkoxy, haloalkyloxy, amino, monosubstituted amino,
: disubstituted amino, aryl, aralkyl, aryloxy, heteroaryloxy, hydroxy,
20 aralkyloxy, heteroaralkyloxy, or heteroaryl; or R! and R? together with the
carbon atom to which they are attached form a carbocycle or a heterocycle;
R’ is hydrogen, alkyl, alkeny!, haloalkyl, cycloalkyl, cycloalkylalkyl, aryl,
aralkyl, aralkenyl, heteroaryl, heteroaralkyl, heteroaralkenyl,
heterocycloalkyl, heteroalkyl, (diphenylmethyl)alkyl, or -(alkylene)-C(O)-X
25 where X is alkyl, haloalkyl, alkoxy, haloalkyloxy, amino, monosubstituted
amino, disubstituted amino, aryl, aralkyl, aryloxy, heteroaryloxy, hydroxy,
aralkyloxy, heteroaralkyloxy, or heteroaryl; or R? together with either R'or
R? and the atoms to which they are attached form a heterocycloamino group;

R is -OH;
30 R® is hydrogen or alkyl; and
R* is cycloalkylalkyl, aryl, aralkyl, aralkenyl, heteroaralky! or heteroaralkenyl;
or :

R? and R* together with the nitrogen atom to which they are attached form either:
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25 where X is alkyl, haloalkyl, alkoxy, haloalcyloxy, am no,

nonosubst i tuted am no, di subst Ituted am no, aryl,
ar al kyl , 0X het er oaryl oxy, hydroxy, aralkyloxyL
het er oar al W gﬂ’@@é 48or heteroaryl; or R3 together with either PCEEP)S/QH180

Rlerr] and the atons to which they are attached forma heterocycloam' no

; OH; | kyl d
Berr) s Gyl uiaRpiesPiagloamipg sroug subseled i af yone sebesiial secjed

or het eroaral kenyl ; from cycloalkyl, cycloalkylaliyl, aryl, a:alRBfEmEier@dﬂﬁ Féteidataliyl,
together with the nitr WAL r formeither:

(i) a heterocycl oani no oﬁg%s k tg)ghéxtﬁlgmté VZ% ?ﬁf%"ﬂe din
sel ect ed which a methylene group isaipkiphallyogplaced hy+@ﬂO§)y, -0-A8¢0)n-

aral kyl, Beteroaryl, hf(%&faaf{ ﬁ'éﬁﬁhteg;from 0 to 2) -NR- (where R nsCX;?&rB@érl(é/r D),

aryl-Q, or heteroaryl
whi ch a net hyl ene group ré‘ﬁh%f@gd 1%)9}'(11'@%@01'3“!!3) -N1S§Qmor 5

(where n is an integer -SOINRO- (whe2d R’ idNtrdrésdn er 1j;s hydrogen or alkyl),
-N O ON
e 1610 ORI ki o i NS S h s b

I s hydrogen or aI kyl ) ; ring;or (ii) a heterocycl oam no group

Hing: or 8oot 10 @ CYCIEH afriofll suBbuciE Fu8Rf opyridine or herahydfoReBs o ne
or hexahydr oazepi ﬁéeﬁh%g)f OfR togethervaﬁlbufowas a@ﬁlkR{ﬁmrg}‘OW;aMerr]

bhar maceut | ol o Trthac sREERLyWbofRuibte SAIE, Proaiiys, MAtviduglisomiShd mixtyres of

m xtures of isomters, iPEYS Mprovi ded t hat : (i) Rlerr],

R[ grrR][ and R ELI‘KI)aI’ e nhm—ahﬁdhiffhemmlllt: gdi® and (ii)- ;Ahen Rierr]
an er I’ ar e oge I, no
pyri dyl alt y(au) ) Qyt?e'ﬂq{% ; ﬁf‘y ° éb@ﬁﬁ ﬁ@yﬁn@%ﬂﬁldﬁ noLpyidylalicyl.

phar maceut i cal conpositions containing a - therapeutically effective

anount of a conpoyng ttllﬁgdai?s?%@ u(\)e)l%ﬁ[a ré(lé)’(té:s 18 ?ﬁ%%%%ﬁéaf @Aljnyositions cglﬁ%f‘xg&gap le

salt and a pharnmaceu accept a

fourth as pecfheramenqahlv@ﬁﬁe%w W‘J@G eka G@npmdlﬁéommla @rovisrphammacsuticaliyne
present ad:d&y@BIe'sﬁlﬂahd‘ab%nia&&ﬁfbﬂ!?ﬁicc@ﬁtalﬁe@kﬁﬁ@ﬁ@ in a manmal treatable
by adm ni §trat|on of a met al | opr'ot ei'nase 1 nhibitor, conprising

adm ni st tion of a therapeutically effective anount of a conpound of

formula (1) or it 3nplartheaspedt mahﬁwenﬁomﬁlﬁtedldoahsﬁetof tBdcompounds of the préséntd
fifth aspect jyblich hieM B d didlsse BadSERR8rul R by R MaBOTBOIN IS Of

formula (1).
metalloproteinase inhibitor, comprising administration of a therapeutically effective amount

of 2 compound of formula (I) or its pharmaceutically acceptable salt.

25
In a fifth aspect, this invention provides processes for preparing compounds of
formula (I).
Definitions
30 Unless otherwise stated, the following terms used in the specification and claims

have the meanings given below:

"Alkyl" means a linear saturated monovalent hydrocarbon radical of one to six carbon
atoms or a branched saturated monovalent hydrocarbon radical of three to six carbon atoms,
35 e.g., methyl, ethyl, propyl, 2-propyl, pentyl, and the like.
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Definitions 30 Unl ess otherw se stated, the followi ng terns used

i n the speci fication and cl ai ns have the neani ngs gi ven bel ow
"Al kyl" Ss/5r L*near saturated nonoval ent hydrocarbon radig ,ﬁ% 8/60180 t ©
si x car bon ons or a branched saturated nonoval ent hydrocar

radi cal of three to si x carbon atonms, 35 e.g., nethyl, ethyl, propyl

2-propyl, pentyl, »aneédee rﬁe‘aﬁ@a hnear saturated dwalent hydrocarboﬂaﬁ)@af&eonqu &xafbon
| i near saturated d| \@I ent édroc Y n ra i cal one to six carbon

atons or a bROMSHEG trapched s W@cﬁﬁlw to sixicarhos atemssj x
carbon atonse.g, methﬁege,,etrfﬂédtybmwlenemyﬁanﬁ rdpyine| pmy(ieae,raaahué nk&py! ene,

pentyl ene, and the |ike. eny nmeans I near nonoval ent
hydr ocar bon radi cal of two to si x car bon at ons or a branched
nonoval ent hydr ocdAlikemyl'avéanal linkart thorevalent hiydrocarbbw radidad f twe @ ¥iR catbg a@dins

| t d L.
A Kenyl ones O BreRBAEY mBnhaicy hpESYaroR EARGH b el S Corbb Stoms. poptaipipe at
car bon” at ons lepst ene doublebendea. gﬁ@ﬂ%ﬁﬂé{l’dﬁf’PW&lrz@é&h@bhe radical of three to

- Si X carbon atons, containing at | east one doubl e bond, e.g.,

et henyl ene, 2-prop ,,and the |ike: . "Acyl" neans a
radical -C(OR Memqﬂy ege g eﬂahwﬁfm Bydrecarbon radicalbaf ﬁ{‘gﬂfo six carbon atoms
cycl oal kytioal lsyh brdhahaﬁlnbydwaldﬂt hj/droaﬁrbbhyidlczabﬂﬂkww six &b6i adis| containing at

heteroaralky 15 het keny eroc cetyl, benzoyl,
t henoyl , and e[aﬁt o1 Cgoél%ieogon% ethenyfe % y eﬁﬁ’aﬂ?gg‘gé P%& cal -OC(OR

wher e R I s hydrogen, al kyl, al kenyl, cycl oal kyl, cycl oal kyl al kyl, or

hal oal kyl ..,

*Acyl am no" engansag%?gﬁ?‘%af%ﬁﬂé‘o%)ﬁ%e k0% i i fogen By, skeny) cycisalis
i s hydr 6¥&nalkyialicnl, halgalketsaryl, k)daml}qenylel;x%tpm yhesetopral Yﬂheteroal kyl ,
hal oal kyl15 ahyleroadlRbiot! or heterocﬁ:‘l@'e@nﬁ/detylhﬁg:&!ﬁ?ﬁihéhoylhﬁﬁﬁ 'Eliéaﬁléél kenyl, or

het er oar al kyl , e.g., acetyl am ro,
"Acyloxy" means a radical -OC(O)R where R is hydrogen, alkyl, alkenyl,
cycloalkyl, cycloalkylalkyl, or haloalkyl, e.g., acetoxy, benzoyloxy, and the like.

20 "Acylamino" means a radical -NRC(O)R' where R is hydrogen or alkyl and R' is
‘hydrogen, alkyl, alkenyl, cycloalkyl, cycloalkylalkyl, heteroalkyl, haloalkyl, aryl, aralkyl,
aralkenyl, heteroaryl, heteroaralkenyl, or heteroaralkyl, e.g., acetylamino,
trifluoroacetylamino, benzoylamino, methylacéetylamino, and the like.

25 "Sulfonylamino" means a radical -NRSO,R’ where R is hydrogen or alkyl and R’ is
alkyl, alkenyl, cycloalkyl, cycloalkylalkyl, heteroalkyl, haloalkyl, amino, monosubstituted
amino, disubstituted amino, aryl, aralkyl, aralkenyl, heteroaryl, heteroaralkenyl, or
heteroaralkyl, e.g., methylsulfonylamino, benzylsulfonylamino, N-
methylaminosulfonylamino, and the like.

30
"Halo" means fluoro, chloro, bromo, or iodo, preferably fluoro and chloro.
"Haloalkyl" means alkyl substituted with one or more same or different halo atoms,
c.g., -CHzCl, -CF3, -CHZCF:;, -CHgCCl;, and the like.
35



trifl uoroacetyl am no, benzoyl am no, nethyl acetyl am no, and the |ike. 25
“Sul fonyl am no” neans a radical -NRSJerr]R where Ris hydrogen or al kyI

and R is aIkyI al kenyl , cycl oal kyl, cycl oal kyl al kyl, heteroalkyl
hal oal kyl WSE348 ronosubst i t ut ed am no, di substitut ed BGRERSBOAISY| |
aral kyl, aral kenyl, heteroaryl, heteroaralkenyl, .or het er oar al kyl ,

e.g., nethylsulf benzyl sul f gnyl am no,
met hyl ami nosul foﬁ{%’&ﬁq%? lgﬁglstqﬁ@tqrﬁltg@mqggvalent CYChC hydrocarhgp rdicakofibree to six
fluoro, chl qing, cabbsaspe.gnicytlogpyRicotlopértyy citlopey1amd B1iRe 0.

"Hal oal kyl " means al kyI substituted wth one or nore sane or different hal.o
at ons, e.g., -CHerr]d, -CF[err], -CHerr]CF[err], -CHerr]Cd[err],
and the Iike. 35 "Carbocycle" means a saturated, cydigerag ¢ to awaomssmwa\tﬂdhe

oo, cyel oprE s QAL 8L SELBPhYE ey RERY fdihifigy, 1O CATOONS
"Car bocycl e" rreans a saturated, cyclic group of 3 to 8 ring atons in which

all the 5 ring atgRosabstiteed Bﬁﬁho"qnéhns acrx&banﬂmwe@isk y d the
li ke. sub ij ed anj no" mneans radi ca where R
35-‘990?13

is alkyl, abRlasyl cycloaly sioelky PRI, apikenyh herommy hetarparmlkyl, or
aral kyl , ar anlenipb protedtingqaoyd, e. gl&hethﬂmrﬁhdx)(h1mé!h¥llethyl)a1®ihoaﬁhé‘tg'lﬁﬁﬁbeﬁ{d the

group, e 4;Jaet hyl am no, (1-nethyl et hyl )am no enyl am no, and the
li ke. "Di substituted am no" neans a radical -NRR where R
and Rl err] are independently al kyl, al kenyl, hal oal kyl, cycl oal kyl,
cycl oal kyl al kyl , g5ykp Aedhks heRR¥ I

' i¥ibsrifét Mnﬁepresen@qll Ve exa Q'ﬂ%l)éRand %Q%(%é? aerﬂ{elynot

or an am no proQtecting grou

15 linited aﬁa! mﬁra&m cyielaalion cavelaalienlalisyl, @m/( |araddalhgu1aﬁqenyn hetatoary],
et hyl FenZWh@f&diﬁallkyl or aﬁgﬂxrw‘;ftoiebii@g group. Representatwe ex gies nmlﬁ?d}?bﬁétarenot
fonova elrst qlll)m(t)e%ytg :flmetgyl I Cc}/ ?nétﬁylgt{iypm'l ; dld-metﬁ%r ?{Bax;m&, ?n%thy(ljbenzylannno,

and the like.

"Aryl" means a monovalent monocyclic or bicyclic aromatic hydrocarbon radical of 6
to 10 ring atoms and optionally substituted independently with one or more substituents,

20 preferably one or two substituents selected from alkyl, haloalkyl, halo, nitro, acyloxy,
cyano, cycloalkyl, cycloalkylalkyl, optionally substituted phenyl, optionally substituted
phenylalkyl, heteroaryl, heteroaralkyl, -OR (where R is hydrogen, alkyl, haloalkyl, alkenyl,
cycloalkyl, cycloalkylalkyl,'optionally substituted phenyl, heteroaryl, optionally substituted
phenylalkyl, or heteroaralkyl), -NRR' (where R and R' are independently hydrogen, alkyl,

25 alkenyl, haloalkyl, cycloalkyl, cycloalkylalkyl, optionally substituted phenyl, optionally
substituted phenylalkyl, optionally substituted phenylalkenyl, heteroaryl, or heteroaralkyl),
-C(O)R (where R is hydrogen, alkyl, alkenyl, cycloalkyl, cycloalkylalkyl, haloalkyl,
optionally substituted phenyl, optionally substituted phenylalkyl, optionally substituted
phenylalkenyl, heteroaryl, heteroaralkyl, or heteroaralkenyl), -S(O),R (where n isan integer

30 fromO to 2 and R is hydrogen (provided that n is 0), alkyl, haloalkyl, alkenyl, cycloalkyl,
cycloalkylalkyl, optionally substituted phenyl, heteroaryl, optionally substituted phenylalkyl,
or heteroaralkyl), -SO,NRR' (where R and R’ are independently hydrogen, alkyl, alkenyl,
haloalkyl, cycloalkyl, cycloalkylatkyl, optionally substituted phenyl, optionally substituted
phenylalkyl, optionally substituted phenylalkenyl, heteroaryl or heteroaralkyl), -COOH,

35 -(alkylene)COOH, -(alkenylene)COOH, -COOR?®, -(alkenylene)COOR?, -(alkylene) COOR®
(where R* is alkyl, optionally substituted phenylalkyl, or heteroaralkyl), -<CONRR",



to 10 ring atons and optionally substituted i ndependently with one or nore
substituents, 20 preferably one or two substituents selected from al kyl,

hal oal kyl- itro, acyl oxy, cyano, cycloal kyl, cyc]loal k IaIk |,
opti onal | W&g%@[m?ut ed phenyl, optionaliy substituted ph $/81pC X
het eroaryl, heteroaral kyl, -OR (V\,here R | s hydrogen, alkyl, hal oal kyl,

al kenyl, | 0 . oal .optionally ubstltuted phenyl
het er oaryl , Jﬁﬁ%&{'ﬁﬁzéwﬁ% (?” I %ntly 6 cf?ét B dydrogpn) alkyl,

;1 g:?cl?'al (k wlher gcﬁlea:lklylﬂ:ym&lkylmkkybepdmﬁlly)subsmntg%qmﬁnﬁl k%ﬁ:tnagﬁ tsub’vbln&ﬁétl/bhen ylalkyl,
Ltu
opt i onal>ll y K&Je !ﬁy{mq ﬁ%{&lg%ﬁm I'a E)‘P)ﬁpﬁtll%%g ‘¥§7§§{?§§? °f aﬁ(gbgnfﬁ

Ehgnyl al kenlyhydrIQEGlBIaB@ﬂ,ydlkerkY hrcablojllk)dalkyl haloatky), Bptiortally subbtitsted :
rogen, sa 4

ont onal 15 SE%*S‘?’.‘ SneRlty o “‘Mﬁﬁi”é @%ﬁ%@fﬁ‘%"‘éﬁ“@@%@‘ heteroaryl,
optional |y sbestaaral EIH"I or hek @%Brlyhydmwpmlkalmdlz lslalkyl

h | k
eteroara eﬂhkhh 1, cc?&(l nanoan@p ﬁbﬁa@rsu%&lmieam it Bp o eﬂl

o e B e e ATt set et B

substi t ut ed penerqamkym or -NRsomRﬁe‘t(wm R lkhwmgeseeuﬂm ahVRE ed R"am@l R

vl oal kyPa Blebeditl 89EReed afti: afia Matcation, oy RN, S¥loaURHRITE itopany
L oot e et o e OO
' henyl ) Viore i I u edt 1

ofo?! gﬁQIy} )e/nga i%\de%; ﬂ?‘\i‘%ﬂh andderivaidyesitberephar al kyl ), - CONR R,

-(al kylene) CONR R', (where R and R' are independently sel ect ed from
hydrogen,, cal kyl, ,0al k cl.oal kyl al |onaII t|tu ed
phenyl, dptionall y}%%%%?%t ¥ gmygpmgnocy&/c Wé’t‘%?‘%‘ﬁ & of Sto 10
Eeg er oar al kykipg aedkﬁxhgdﬁ)ﬁhmg\dmermd?or ﬂubeydnggfugrcfml)rﬁ& b’e;lécrt]eclhﬁoﬁ Nj®,orS, the

ydrogen, \V a a
optionally S%ﬁa{mi?. !{iﬁ{% At%mgggihg@ kpﬂeohpct?%{‘g&gﬁmyg %u‘??@%é‘f‘ﬂ}t %\ﬁus E%{}pgﬁzqupenﬂy
optionally smténqnelme@prph@bmnmmmfmhm@eaum substituertts; tselected ftdne aikyl, or

het er oar al kyhhoamyﬁﬁgoem&ﬁc eiao £ f:geip{égﬁﬂ;gfopﬁb@p éui,g%&ed phe gky'
iis h;

al kenyl , a rona t1tut

cl oa
phenyl , 3@%/ i SH%‘P‘}aiJY su su‘%@ﬁ?@?#ﬂ%‘@ﬁl pRByyhsrec pgeh alkyl. haloadieyl; alkenyl,
phenyl al keny. byclbakgl ewlddlkylmyﬁ bpﬁéxﬁiﬂy%ﬂhéntut@ﬂ phenyl ob Sﬁﬁ‘ém&%{lkédtﬂted or

- NRS NR R

ndependent | FheRyRBgRs MR othEre RRBA B ardinitpanSfy hydioges. ey atkens,

cygl ;)a![ k%/l Sl hgtlbalkybtcidnalky}y cycloalkylalklyi;,tdptmnaﬂj/ substicuted phehylooptidnally substituted
substitute

tbre specif ARV Y: optinalif bRl BN CIONR (TR S M EE i,
napt hyl 2Ad zlkﬁaxih@malkﬁn@'cémlmdkyhbgloﬂm eptionallyisgbstituted phemyt eptinmally "
means a ”Dnob’li’dsﬁﬁite Yzﬁlb}lcorocfptféhﬁll'f&dﬂéuﬁ'i glaﬁléi:ﬂ pals( 9? ec \Mge %Q is an

SR o s e R e
optionally s ujnﬂbalkyil; eytloalkyipkkpt) @ptibnally substimuﬁeh phesy1 06t dﬁ@foﬁalﬁuh.ﬂj‘suhwt S,
preferably OBﬁergflaﬂcy\B %‘d?ﬁﬁiﬁ L(wﬂ%re R ancll R gx%qnéép%ﬁqdentiyhydrogen, alkyl, alkenyl,

30 haloalkyl, cycloalkyl, cycloalkylalkyl, optionally substituted phenyl, optionally substituted
phenylalkyl, or optionally substituted phenylalkenyl)], -COOH, -(alkylene)COOH,-
(alkenylene)COOH, -COOR?’, -(alkenylene)COOR?, -(alkylene)COOR® (where R® is alkyl,
or optionally substituted phenylalkyl), -CONR'R", -(alkylene) CONR'R", (where R' and R"

- are independently selected from hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, optionally

35 substituted phenyl, or optionally substituted phenylalkyl), -NRC(O)R' (where R is hydrogen

or alkyl and R’ is hydrogen, alkyl, alkenyl, cycloalkyl, cycloalkylalkyl, haloalkyl, optionally

-1




hal oal kyl, halo, nitro, cyano, cycloalkyl, cycloalkylalkyl, optionally
substituted phenyl, 20 optionally substituted phenylal kyl, -OR (where Ris
hydrogen,- al kyl, hanaIkyI al kenyl , . cycloal kyl, cycloalkylalkyl .
optional | WS’L?B@FY“Put ed phenyl or optionally substituted Psmrya/wmgu ),
-NRR (where R and R are I ndependent |y hydrogen, al kyl, al kenyl,

hal oal kyl , cycloalk I cl oal kyl al kyl, optionally substltuted phenyl
optional Iy sSHRstfyt ny OPUEF\%?;W“HFWF“ Rbenylpikyb mbpvomwbsmutedi

phelnyl ?Ikkleny pheny. lﬂka NRSSRR(Wierd Wis5a tPo eﬁ'dlflléhq %E ] t I‘“ﬁe

cycl oa o I ona stitut

ogt i onal I>/y yﬁ°§§%§¥¥§?ﬁ%ﬂ%@%ﬁ°&%§»@ﬂev alfpsubs WW@WS?F@P@Bﬂ subsntuted
phe Ry |OI al kenylphenylalkg), e bpt]uﬁladl\y/rmbﬁltﬂtedq)haﬂylﬁlklen V) nu\amﬁﬁn'km(%éﬁ RisHdréEen
i s hydrogen A al oa

cycl oal ky:3 oPh i%ﬁ&i*za%]idtﬁ( E‘E‘%ﬁ&&“r@s‘w’g‘fq’%?@ 6H@H¥\ ?‘XJ@Puﬂbtcﬁ’Blﬁélkb’iﬁ
substi t ut ed CYCIOalbW@ﬁﬁyl,aqphpni)lly subgiiteR phenyleoptidRally cutRtitacdphong mgnctﬁ-nt |y
hydrogen, al I | k
optionally SE isx?rlx?lutﬁ EWinﬁg% Pa@llaéédé#éf)f su stlh’ %ﬂefn&dt’y 911083 E’Kéﬁ %}W ﬂl?r
optional |y stRIE:heterpary! gw ah%@rmt)lqrmtedmndyé efllt@ylb/b ﬂam@wl thiazolyl,

(al kenyl ene) @@@hhzoif@@aheryn Jimiddzalyt S8 268, g;gauﬁ ol pmm =\-COOR[ err]

COANR R { bendpfdasyicsppengonitiny] SN be%tzémot;‘% oA’ indoly,

-CONR R',

sel ect ed fromomdmdgm;zowom qmmib'haédq_)alnolﬁybérﬁﬁfﬂﬂﬁi@l kbénzlmtaz&wal ly 35

(whore R 15 RobdliopiyPld @a2hqachiied o s abtigiafivetiikisol ol kony!

cycl oal kyl, cycloal kyl al kyl, hal oal kyl, optionally

P Lok b i Moakio

and R sl%al W O1g|.0F SRRJF | sub sﬁ¥\1eng§y one@@wggpbg}ap&n@gelecﬁfm

gp': : 822: : y :umﬂktyg?grb , ARES) % m@m%héfg%ﬁﬁ R;ﬁ&%ﬂiependegsle§91¥&t@hﬁ 3 en
5 or al k§| §X§‘ ofen ﬁ‘h Mfmﬁzﬁ&’éﬂf%ﬁ lcﬁjélﬁF %Yk)yrcog&éwwmli ,9
ha![ oal kly: chytirogek ot alkyl) or -CODRRT kwhert R hnd RP taredindépend édléctﬁdei%t mhenyl ,

opti ona s e 0

pE\enyI al k)én Z’P g&ﬁlbﬁﬁkﬂ? RX%@LM%\F%&MP %?568&'1% giﬁggf’#l'b #}j’ ﬁeéxyl 3-

t erm het époaP ropenyleé-<metdhyithiojphepyl, landihedike o, pyridyl, furanyl,

;

t hi ophenyl, thiazol yI i sothiazolyl, triazolyl, im dazol yl,

I soxazol yl, pyrrol, razo i m d| nyl, 10 benzof ur anyl .

i sobenzof uranyl , éﬁ?&?%( gﬂ%‘!‘% m%ﬁfé?%‘&'ﬁ‘?ﬁ meppyalent suelicgronpobt {a 8 ring atoms,
i ndol yl , whiesein sidedsy boe ey Aomeis N sahd omwnany h‘d)ntalh§ efslbrno/ddditional ring

penzodi apepi S BRI i he ronp RGRngatBn 0. or B (where nis aninteger
q-gt |t Io tnﬁltzzé frobs@ ta 2) ﬁxst rpmainynig’ rm@?oms;ihmgyﬂ: , wherg o;m briwd € acgrhs mayp bptyonally
Subst i t uent s‘”i"gi M anope om°if§5“5 ThE hotbfoRl ool ety b RBelo 4 Wloaipp
(where R and2f¥ opheteroaryd siagand:it pay beoptioeally shstituted w:slm@gqmnm substijuents,
: OdR (wher e Rpfefertibigons o twé kbt ntsh sd16aé dirbin a;kﬁmgrc 1] héedfd Bg@ﬁ&ﬂc%'
f ?’0 :noge n or aI ciiXaIP(ylgﬁ(yl CO}I arﬁkyf mteroary c?tre]r%aralky%rcgpfxe peetrﬁgle r(] ip. enyiarlngtﬁyl)-
30 alkyl, halo, cyano, acyl, amino, monosubstituted amino, disubstituted amino, acylamino,
sulfonylamino, -OR (where R is hydrogen, alkyl, haloalkyl, alkenyl, cycloalkyl, cyclo-
alkylalkyl, acyl, aryl, heteroaryl, aralkyl, or heteroaralkyl), -S(O),R [where n is an integer
from O to 2 and R is hydrogen (provided that n is 0), alkyl, haloalkyl, alkenyl, cycloalkyl,
cycloalkylalkyl, amino, monosubstituted amino, disubstituted amino, aryl, heterocyclo,
35 heteroaryl, aralkyl, or heteroaralkyl], -P(O)(NRbRc)g (where R® and R® are independently
selected from alkyl or aralky}), -COOH, -(alkylene)COOH, ~(alkenylene)COOH, -COOR?,

10



hydrogen or al kyl). Representative exanples include, but are not limted
to, phenyl, 3- 20 chlorophenyl, 4-(nethylthio)phenyl, and the |ike.

"Het er ocy " nmeans a saturated nonoval ent cyclic group ring.
at ons, %8V\§?%I‘ ein at least one ring atomis N and opti onal Fy con gqlggs one
or two additional ring het er oat ons sel ected fromthe group consi sti ng

e ni ng- 11 AGPMERC QoG (ke RO TR s Abbeis bl eafiShy
be repl aced wemmwommp-(m@mw@mu(mm andRy" are\indepehdamly t o
3 eyet 02 Ky selected (Bf/hydRbedi LR LR Moalicy 1 4yciBilily lfiyf By Pt BB or

substituted wt

substituents het?x?é?aéidkléét 'ﬂQﬁH@B )N'Hz Wﬁ&ﬁd&ﬂk? side h?é@l@roé' al naymal enuinghiriydlpha
cycl oal kykal kilno &4/ in w&eﬁhky hmchsmrgeam/ﬂmséaehﬁp%rp%%&d nﬁm ?%&&gﬁé'
su %%_ I

(di phenyl net h 0, :
amno, dis ubS%/quPui’%g:‘} éﬁ#‘ﬂﬁo‘%{ 3 f%hqq%&azepm %‘Eﬂef‘ﬁ ’é’rfpgg]? Jpesitions may
hydrogen, al by bptidillgatbstited) 1hdépehde ntlycdfaatk yther, (WlfH Dsubstituentdelected fitdih alkyl,

ani ntoger SISHRR Ketofieliil eyt TR iy sl RmBRh MR " 1

al kyl , hal oakpecificallly ittetm hegeccbayalda;rlmo mcludes;ymt maiokyhnﬂeklyd) pymmixdm,o, piperidino,
nDnosubst tu 0 His 5

het er oar y:O hﬁ?w Blrpg%{z er%déir"gbﬁ jdﬂx IOBS er r 19?1 (where
Rlerr] and Pﬂ?fﬂ}oémpn’déﬂ%%tll % -tetrabxqir@cqt P? OhTEATRYINGr  ar al kyl ),

- COOH, - (al Kydiah a&gad {3l &R0 S 1 A BerPbfibIepin-2-one-5-y1, and d
- (al kyl ene) 9 m(ngl kenyl en%a ‘wher e R[ erérp]m i .sonael k§'1| an crivatives

het er oal kyl , kyI or het er oar al kyI ), -CONR R', -(alkylene)CONR R,
(where R and R are I ndependent | y sel ected from hydrogen, alkyl,

| oal kyls, I het | . e
cyel 02 oy 9! Ot ol B HY DS LD eflpe s e o
unnat ural  al pHehgdroppiidine aca Hexahydivaz¢pinesing that isioptiehalty substitutedswith onegr the

t ect ed, ﬂ?s?n%
gl)rg S?hsdr Oag - enzogz afgdgﬂlalr%c_y one(ﬂ%elﬁegérﬁalkﬁl %"1"“‘%‘ c%l%alk%lal lgl%
may be @rﬁlksdnbﬁwrpa@&mﬁmml dipheaybpeibyk (diphenykaethyballoph acxh hydrexy.
Z lrjgfL I lt uente t Z@beme ghlk 1&5@)@60}&,, -(zné?n yl gwfkytoon”clcﬁm&la%}iiww aryl,

|
term Ket ocyé’ﬁi‘?&ﬁ H?ﬁr%@gugg@ @ut‘sﬁ tgqqa}hl\ﬁ@aalkg °‘b§$ WP{M §(6)hﬁ
pi peri di no, I@hereurishalinteger fromdra2i adeisrhjﬂdkog&n (piovideduhatiois iOpcalkyl, haloalkyl,
t 2' grrgr fgflr ;% n%l' gﬂlg?le(}/l ycl%mlﬁlgz& gﬁ%%q]sm}sn%t% ’ag?no, Hisubstituted amino,
t et r ahydr oi s@cul; hﬂselyohrylaardlfkyl @rdhptw@mdkxﬂy LONBRz eud afdpylendCONRR"\(whesB'

derivati.ves d lect | u 1E&ycl lalkyl, aryl,
aer rahydrz%yral d| ne £ ﬁ%en eﬂtg);se ec edfroHﬁfd?(‘ﬂg’éh Mk L E‘y%lbiﬂ& Eycloalkylalkyl, ary

oazepl ne_ring
y eyl ehederoaryher s El*% Rsprfeﬁwtmﬁamﬁleé RGlefdea bRt are not limited

t et rahydr

substi t ut ed %tﬁ(mﬂaotbphérm)-l 2,3,6%¢tedtlydiotifidines ahEiedikef r om al kyl ,

hal oal kyl , heteroal kyl, cycloalkyl cycloalkylalkyl aryl, aralkyl

het er oar yI het er oar al kyI di phenyl met hyl , (di phenyl met hyI ) al kyl, acyl,

hydr oxy, "Heterocycle" or "Heterocyclo” means a saturated cyclic radical of 3t0 8 ring atoms

in which one or two ring atoms are heteroatoms selected from N, O, or S(O), (where n is an

30 integer from O to 2), the remaining ring atoms being C, where one or two C atoms may
optionally be replaced by a carbonyl group. The heterocyclo ring may be optionally
substituted independently with one, two, or three substituents selected from alkyl, haloalkyl,
cycloalkyl, cycloalkylalkyl, aryl, aralkyl, heteroaryl, heteroaralkyl, halo, cyano, acylamino,
amino, monosubstituted amino, disubstituted amino, -OR (where R is hydrogen, alkyl,

35 Dhaloalkyl, alkenyl, cycloalkyl, cycloalkylalkyl, aryl, heteroaryl, aralkyl, or heteroaralkyl),
-C(O)R (where R is hydrogen, alkyl, alkenyl, cycloalkyl, cycloalkylalkyl, haloalkyl, aryl,
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-COOH, -(al kyl ene) COOH, - (al kenyl ene) COOH, -COOR[err],
-(al kylene) COOR[err], 20 -(alkenylene)COOR[err] (where R err] is alkyl,

het eroal kyl , aral kyl, or heteroaral kyl), -S(O[err]R [where n is an
i nt eger fWOBsB2148 2 and R i s hydrogen (provided that n is OFCITHR§N0180
hal oal kyl , al kenyl, cycloal kyl, cycl oal kyl al kyI am no,

nonosubsti tuted am no, d| substi t ut ed het eroar ; aral kyl,

or heteroar a;qu}maU@@thﬁeroagﬂdmté(rgpq@iRyé@)lWﬁ kepythePORR W ere IHi§ANR"
are | ndependﬂ@%&ﬂf:@ﬁ loa6 Refd R isrnthgreﬁqpmvmhkudt n i€ 09, amaylkudloalkyl alkenyl,

Soor ccent at icydong breloaRyiaffantiph, MapeARinten sffing distb3ifed sniho, ary,
4- (4- 11 uor opeeengdryl, drafie, dr-HeedromrhlkylofJOOH, Alelkylend) COOH, ~EOOR?,
" Het er ocycl e(ﬂ@lené_ev\pﬁlﬂ(@gﬁxlefé R‘Ts%ﬂ&l %&&B@kgé %@CM Eet&@?x‘aggl)é 0¢o§1[§'1g" 8

ring ators het er oa

fromN, O ofaligley)CONRRIKwhereR 2nd B mxndmx@geﬂy selegtedirom Ipydrogene alkyl,
remaining ri Qlo S8hIRGlIafkyl vmﬁr@mnm Heterbatfl, &ah&e& 1) oranzﬁﬂfnbona| ly

be repl aced gEgonyl group,. The het erﬁc yclo rin 0 EJ on%:

subst i t ut ed nrwa%tmew { Yioss saeciically thiderma eterocygiod udes; it 25t
from al kyl, &@edi3dtdpyranyl, piperiiitd, piekadino, Relidoydndl thivmorpliolino, &ﬁc&h&}plhohno-

heter o B rrﬁ{?% pingch fioiti e BB Rireste =TS hyr ogen

al kyl, 35 hanaIkyI al kenyl, cycl oal kyl, cycl oal kyl al kyl, aryl,

het | | k t
aieki{f’arahenara e 'ﬁcyc?@?ﬁ‘ by ﬁpf %"Qﬁgﬁa Rchfad o1
aral kyl, ard romwanymae&ttbaﬁawn‘t‘w r? ,op&eggb& aﬂ%li )OR,
-S(Oferr] R-M)Rtﬁvmﬂ or apm) NR R’Ht QfRrei hqgh&ﬁtege% oo 2SR y&@gzm
(provi ded_t hat s g chf@péék‘ al kené&(g i/g’&
cycl oal ki? al CYF[B G ¥haryd, arghcrl, peatany , aryl,
get eEo?rk y: mab mretdﬂ@arakemylabﬂqcm R-1€Ef/l1}ogex$] all&w,laeylle)aﬁﬂﬂﬂ acy[COBLRI I ],
-(a e er e etero
het er oar gl k&“{*‘%ﬂ‘k ﬁ%aeﬂ(yl %‘f oélr?é%%%m a&és:#ﬁ %X@f @inR
| ndlegg1 lng)e/ln';jl :g}ﬂm&l Ras byﬁrbgmalkyﬂm%ﬁ?, %glgdzzﬂoaralkﬂ);l) ‘egfg;;;pl ?é:(lllzyggg;)C;NI:’nI? -
cyc ﬁ{%l ﬁi#@lpe téd fro
tect but_i,
POt & i 200 Eyeloaikylaliyloawhiasalkdpgatamgryl @Swwmgycé%ﬁ@a@g)mswh% eBR i
and t hi onor ghgé eﬂ&entiy*‘dl@ﬁoirpheﬂ dtﬁl‘kyl)lq’(O)(NKIRfﬂQwheremand R" are independently

t hi onor phol i n 0 vatives ther
h aror el gt SR g B e Sy by teyoay g e prrs

def i ned ordieterearalkgl)r ot -ngO}?(OR)RS (wheremm alkydcirgic of aratkyl birq] Bf isjalydr r ],
-OR[err], ] I rrl
-P(O ( er % 1 &ﬁ)aﬁéy %% r%%ﬁ ¢ Qete\g%aralkm R }sshygﬁo n‘[ eger
fromoO t lehalpalksl mptda gxelncy 1 arxiaardéwkytralkw&lhsmwl
ﬁyfl oal ky: ‘Elﬂ‘é{ém hefdraarkiKe lk-Q!DNR’lf' TwReRAR Vind R" are i Eﬁdﬁ\ﬂ | kyI

et er oar al ke 0 er dro ac
o™ ! iRk o B giogsh. my&i L iefopt ot i ereém}o 43
di substitut el(btﬁ'ﬁhﬂaﬂc)yl), R@Cﬂ@R)z (where each Ris mdependently alkyl, aryl or aralkyl),

-P(O)(NRiR"), (where Ri and R" are independently selected from alkyl, alkenyl,

30 heteroalkyl, haloalkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl, heteroaryl, or heteroaralkyl
), or -P(O)(OR)RI{ (where R is alkyl, aryl, or aralkyl and Ri is alkyl, cycloalkyl,
cycloalkylalkyl, aryl, aralkyl, heteroaryl, or heteroaralkyl); Rlis hydrogen (provided that n
is 0), alkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl, heteroaryl, heteroaralkyl, amino,
monosubstituted amino, or disubstituted amino; R® and R are independently selected from

35 alkyl or aryl; R® is hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl, heteroaryl, or
heteroaralkyl; R"and R'are independently selected from alkyl, alkenyl, heteroalkyl,
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(where R is hydrogen, alkyl, aralkyl, or heteroaral kyl), -CONR R',
- (al kyl ene) CONRi R" (where R and R' are independently selected from
hydr ogen, ycl oal kyl, 20 cycl oal kyl al kyl, aryl, aral kyl
het er oary%%ﬁ%t eroaral kyl), -P(O (OR) 2 (where each Ris $Erimpsnooise
i ndependent |y al kyI aryl or aralkyl), -P(O(NR R")[err] (V\,here Rl err] and

R' d | | J
T 1 ORISR} Koty SERARS DA bl Tk oLl
het er oar al kyR?PfeiﬁntaﬁPE e}myﬂrncﬁdne but are pet lam@ t0 ?amythoxmthyk bedayloxyntkthyl,

Rlerr] is al dﬁydphen_z- 1tHEoastE: ?1 kid theQike! oal kyl al kyI aryl, aral kyl,
het er oaryl , heteroar alkyl); R err] is hydrogen, 25 al kyl , haI oal kyl ,

cycl oal kyl , cycloalkylalkyl aryl, aral kyl, aral kenyl, heteroaryl
het er oar afkyl , het@ydlealkylkikgy! meaﬁtsyﬂ radmm??whéwxe aﬁ\’alkgwile%muﬁi 4dRisa

| ndependent | sel ect e rog clo

cycl oal kyl al oallgl,lﬁoupa$s (FWF&) ni?]%‘%/ q,%afzxﬁlopr(gpylrriethﬁi %@&V&H‘R@Ml

- P(O ( OR) [ er 3ty¢lahexyd-2emethylRropyl, andahelikient | y al kyl, aryl or aral kyI ),
-P(O(NRerr]R")[err] (where Rerr] and R' are i ndependently selected from
al kyl, alkenyl, 30 heteroal kyl, halgalkyl, cycloal kyl, cycloal kyl al kyl,
aryl, aral kyl, hetAralal}meansa rdicel RRamhere R” is an alkylene grogpgdR} i sy aryl

(where Rips st{las déﬁﬂéd aua&eergalﬂe&ﬂaﬁﬁhﬂaﬁfﬂ 31(§-cﬁi&¥¢he[n§)§9%-ﬁfglgti)e(¢ 0y, and

cycl oal kyl al l aryl, aral het'eroaryl, or heteroa
hydr ogen (pr ’3811 that n s 0), al kyI cycl oal kyl, cycl oal kyl al kyl,
aryl, aral kyl, heteroaryl, heteroaralkyl, am' no, m)nosubst I tuted

am no, or disubstj}ut.ed an no; are i ndependently. sel ect ed
from 35 al kyl or Fe“ﬁf"e’f‘? o Eg‘ﬁﬁ?}r B%d“’ﬁéﬁ‘ sa’&%&‘FB&I&?‘I‘E anc“l is an aryl
cycl oal kyl al grphp aadgﬁne@kaylg, Fphenyd2rpropenyl, and the likef er oaral kyl ; Rl err]
and R er F$ are independently selected from al kyl, al kenyl, heteroal kyl,

hal oal ky cycl oal kyI aﬁlggoal kylal kyl ., aryl, ar aI kyl, het eroaryl, o

het er oar al kyl . nmgans/ ‘B whese Rijis, antalkylenegnoop ahd R isal t o
2- met hoxyet hivédtero leiri%‘é gl Birh ey K

i ke; E@m oaquglhgd ﬁk;/ove err%h@é a radlﬁ:eﬁw h?’Riﬁerr?%{re? ?wwﬁgﬁ% and
Rlerr] is an ﬁlhﬁ'l ene group and Rerr] is a cycl oal kyl group as

defi ned above e.g., cyclopropylnethyl cyclohexylpropyl

3- | oh | - 2- mek th |
a (r:;gl ga 6YR[ er ?f é(;hr"r eé‘l,yé Iﬂ? ra]eraﬁilg rltzaﬁl 3’9?‘&% ‘@FB&B“’&%@‘R{‘%M Rfrgsaagﬁ
aryl 10 grouleteroaxyégionpasaletined shaye e.dedrpytidingIvyipropdnagiyl, and the like.

3-(3-chl orophenyl ) - 2- et hyl pentyl, and the li ke.
"Aral kenyl " meansaﬁ radical -Rerr]Rerr] Rlerr] is an al kenyl group
and Rlerr] is an VFmCYClOal&Yb&?F% agedical B b‘MWCB és an alkylene groupand R is a

3- phenyl - 2- pereoytlo giotg &sl@efihédgbovd e.g., tetrahydropyran-2-ylmethyl, 4-methylpiperazin-
25  l-ylethyl, and the like.

"Alkoxy", "aryloxy", "heteroaryloxy", "aralkyloxy", or "heteroaralkyloxy” means a
radical -OR where R is an alkyl, aryl, heteroaryl, aralkyl, or heteroaralkyl respectively, as
defined above e.g., methoxy, phenoxy, pyridin-2-yloxy, benzyloxy, and the like.

30

"Optional” or "optionally” means that the subsequently described event or
circumstance may but need not occur, and that the description includes instances where the
event or circumstance occurs and instances in which it does not. For example, "heterocyclo
group optionally mono- or di- substituted with an alkyl group” means that the alkyl may but

35 need not be present, and the description includes situations where the heterocyclo group is
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"Heteroaral kyl" means a radical -Rerr]Rerr] where Rerr] is an al kyl ene
group and Rerr] is a het eroaryl group as defined above e.g.,

pyridi n-3-yl net hyl, 3-(benzofuran-2-yl)propyl, and the |ike. 20 .
"Het er oar WREKYI™M8neans a radical -Rerr]R err] where R err]PCHERSs/misdoeny|
group and R[err] is a het eroaryl group as defined above e.g.,
3-pyridin- 3- e and the ljke. "Het er ocycl oal kyl "
means a radi &F‘ﬁi \F/Q{ ‘I"%F‘LKYW@F’PPW situgtions whewrtbe hetoumpyeln@raripes rjot

is a hekxm‘scaucdwubuwmkg%rd@%l ned above e.g.,
t et r ahydr opyr an- 2-y| rret hyl, 4-nme yI pi perazi n- 25 1-yl et hyl, and the Ii ke..

"Al koxy", "aryloxy", "heteroaryl oxy", "aral kyloxy", or "heteroaral kyl oxy"
means a r adi CAmin©BronTting ghoups refersab khydse oﬁgfayﬁc, grhqisﬁﬁ&ﬁdéd to pro@Rbtot

oot 32y BB VB epopel S Bl U5, T R o
"opt i onal | y" beRzalexyes PHXINGBMSG@@WM@I({BDD)EMM@M 2—mmethylsﬂyl—

ci rcunst anceemesbﬁgnﬁqsgsp%d%me and that the description includes
i nstances where t event or circunmstance occurs and instances in

which it does not. For exanpl e, "heterocyclo group optionally nono- or
di - substituted vvoompmn@d iy hagé chesameansiecilrdforrhilg bat iffer [FYe Hh'&xreo’o'i- sefiide

not be prgse gt descri on_i ncl udes i fuatians ere

het er ocyéﬁ g 8°§& of freft GESthd B the ¢ arrangement 'ia‘iréﬁ?ﬁést‘PtSH?"é’d“WW‘énlsamR?f
group and si Isaaterxthat differ in thdnm-rtr@menbgfcthmr gomsfin sace ate termed ,,steib6iborhersed
with the al kyl group. "Am no protecting group" refers to

t hose organic groups intended to protect nitrogen 5 atons agai nst
undesi rabl e react S&ﬁ@lmqrﬁ@aswtmm@rpmgwm agother, arb éermpd ,,diastereomers™

benzyl oxycar &Qi‘&bse(tﬁﬁtz&re nbﬁ%ﬁp&iﬂ'ﬁ e Egg’hag@@cﬁmﬁ Bh{?} rolrtevtel S AR

2-trimet gl Si I &é_&anesu H‘ig

Conpoundst hat aﬂg%er[s fre V%@ SOGIROLRE 8RS Fnasyimymetye cenders fasexamplenit inkanded tor

sequence 1 0 fidur Idrffaiemgr@.fpsl dpaif oﬁétj&ﬁﬁoxﬁérshhﬁos@ibé@??@ Bﬁﬁnoﬁ{er tdifhe cl?a&&'@xde&f

space are te soners that differ arran nt o

their atoms Bﬂﬁ’ gg&lﬁ%”@nﬁgmw of ity fEnter and is deseri edeby the R-and 5"
sequencmg rules of Cahn and Prelog, or by the manner in which the molecule rotates the
plane of polarized light and designated as dextrorotatory or levorotatory (i.e., as (+) or (-)-

20 isomers respectively). A chiral compound can exist as either individual enantiomer or as a

mixture thereof. A mixture containing equal proportions of the enantiomers is called a
»racemic mixture®, |

The compounds of this invention may possess one or more asymmetric centers; such

25 compounds can therefore be produced as individual (R)- or (S)- stereoisomers or as mixtures
thereof. For example, if the R' and R? substituents in a compound of formula (I are
different, then the carbon to which they are attached is an asymmetric center and therefore the
compound of formula (I) can exist as an (R)- or (S)-stereoisomer. Unless indicated
otherwise, the description or naming of a particular compound in the specification and claims

30 is intended to include both individual enantiomers and mixtures, racemic or otherwise,
thereof. The methods for the determination of stereochemistry and the separation of
stereoisomers are well-known in the art (see discussion in Chapter 4 of ,,Advanced Organic
Chemistry”, 4th edition J. March, John Wiley and Sons, New York, 1992).

35 A "pharmaceutically acceptable excipient” means an excipient that is useful in
preparing a pharmaceutical composition that is generally safe, non-toxic and neither
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Stereoi soners that are not mrror inmages of one another are terned

, di ast ereoners” and those that are non-superinposable mrror inages of
each ot he med 15 ,,enantioners”. Wen a conpound ha mtrl c
center, g\!gém# it is bonded to four different groﬁﬁg&l’gﬁ%al r of
enantiorrers IS p055| ble. An enantioner can be characterized by the
absol ute conbiotngiadlyawr ofherwise asdesiretle] mddacitdes @r&ieigﬁexﬂemlis fdplaplettbe R-

and S- I nner Whl ch
he ol ecul e TOURESPpEs Bl dieIS R 08 Mngthal A Riiell

dext r or ot at oexcipient” @y vsaskinths §peeliﬂcetlon angd qlaa;nsancl(lde)sbcm on¢ anﬁrmose than one such
respectivel y)gcifiepfdi ral conpound can exi st as either individual enantiomer

or as a m Xture thereof. A m xture contai ni ng equal proportions of the
enantionePs is called a ,,racemc m xture" The
corrpounds of t hi sAvphaﬂha&anmxy d@é@tﬂﬂészﬂﬂ%f@rcoﬁ@bﬂn@ﬁﬁwﬁﬁﬁlﬁh&%t ers;

such 25 unds can .t here tagf eroduced as, 1 .nd VI dual i&;)

st er eoi sorrer gmageutically progptable an PASEsSeEie des aligedyvity ofthg
R err] substpamnmmnpdund Sadpsaltsdnelbdé:ornmul a (1) are d| ffer ent, then

the o compound (kb iidlin it oed windRodaiiield sﬁ%‘} ROk oBlhul BeeT o °
Unl ess i @i chyéngbromic agxdharlﬁumeacxct métrid @sick phospborioacidandihe dikeonfarmed withr
conpound i n LABNRNREEHSk shEﬁBé aHdeid %dcﬁﬁpfﬁxé&ld,'tﬁxéﬂ&@ pda dcg}c@bﬂeﬂ&hbﬁﬂ:%ﬁ?ﬁ*chacld

i ndi vi dual enaht] omers and m xtures acem Cc or. ot her
The net hods BHiCoiGacIdRYERIF Agid; J@ﬁnwl@treﬂewews% &myuaa@d{ walic agidy maleisracid

st er eoi SONer furdiigc ¥, tatavMeid, Ritkib acid] berz6Ructl, Sq4IH/ nEd\Aeszoid adifl,

one Nt v B migle S membei Egp eraeveea&“vcae@;rs%ﬁ one

exci pi entl5 mésnKonic aekic Izmydrmcybthanesuﬁ’oumeﬁ:iﬂ bénzenesulfopicegeid,idrchlérobenzene-

h ' I
D101 g1 cal | v HERERAS, 3hBnbieRlul 5 AR, Babloe R BonR U SpELARMAARE BIA
accept abl e férmethylblqy@iq{Zﬂn’ﬁmt-asa@ealsca:bowlwmim gimopqaomwsui, Acﬂa-knqnb)elcnebxs-
" phar maceut i ??-Pgaroi‘ Qe&eaill:ﬁbox 11c RID! RipRBiy é rgsﬁ: il %H%&g?&%ﬁé Eéx&%h&?y

and clains in des” bot h g‘g nor € 3 an such | I ent
A " phar maceuPPHcEYC a@éelﬁ‘ﬂ%{ pediugig acid, glucgnicagich ghtampicacid. hydeaxynantigic @sld

phar maceo cgilicylid acidpstadriceachd) tnicaaic d@%ﬁaﬁ@ﬁﬁ?ﬂ&h& de5| red phar macol ogi cal
uch salts in

t t f th t
261 - acdi ¢ on sl () SRS FTBEATIR ARG Rotomrett i e Baleon pompewcsitter fc) o
10 hydr obr orrre:plmddby asmbthluonce g Aol alkalitmetal jom,ant, alkiline ghrth ien, @c ag aluatidurlien;
like; or forgegd, tes with 4 &g&h& ba&%! fith %Eﬂaﬁ%aﬁﬁﬁf bietREbRmiR, WeRM famine,

aci d, hexanoic acid, cyc opentanepr opl oni ¢
tromethamine, N-methylglucamine, and the like.

25
"Pro-drugs” means any compound which releases an active parent drug according to

formula (I) in vivo when such prodrug is administered to a mammalian subject. Prodrugs of
a compound of formula (I) are prepared by modifying functional groups present in the
compound of formula (I) in such a way that the modifications may be cleaved in vivo to

30 release the parent compound. Prodrugs include compounds of formula (I) wherein a
hydroxy, amino, or sulfhydryl group in compound (I) is bonded to any group that may be
cleaved in vivo to regenerate the free hydroxyl, amino, or sulfhydryl group, respectively.
Examples of prodrugs include, but are not limited to esters (e.g., acetate, formate, and
benzoate derivatives), carbamates (e.g., N,N-dimethylaminocarbonyl) of hydroxy functional

35 groups in compounds of formula (I), and the like.
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glycolic acid, pyruvic acid, lactic acid, malonic acid, succinic acid,
malic acid, maleic acid, fumaric acid, tartaric acid, citric acid,
benzoi ¢ acid, 3-(4-hydroxybenzoyl)benzoic acid, ci nnam c acid,
mandel i ¢ WO W3274® hanesul foni c acid, ethanesul fonic acid, J_EFI@PH@ﬁ@B°15
di sul fonic acid, 2-hydroxyethanesul fonic acid, benzenesul f oni ¢ aci d,

4- chl or obenzene- sul fonic acid, 2- napthalenesulfonlc aci d,

4-t ol uenesul foni c aci d, canphorsulfon@&uaénahﬂgzs

4- et hyl bi cycl of 2TRe RAmi tananﬁﬂﬁeﬁnﬁéf DY hipeudds ot thigllﬁ%ﬁgsmmh&ﬁfi’gd lga'low

4, 4' - et hyl enebi s- 3- hydr oxy- 2- ene- 1- car boxyli ¢ aci

3-phenyl propionic acid, trinethylacetic acid, tertiary butyl acetic
acid, lauryl sulfuric acid, gluconic @pidJ*qutani aci d, hydroxynapt hoic
acid, 20 salicylic acid, stearic aC| onlcN d and the Iike; or
(2) salts formed when an acidic pr %vp§$§ Rfle parent conpound
either is repl aced by a netal io g. an alkall nmetal ion, an

al kaline g#arth ion, or an alum numi on; (I) or coordinates with an organic

base Such 2 et Mogel SN ra iSRS A NpBcah' L0RARL AP e TUBAG.
means any cowpeommgndations, ¢.g), 8 sempound efformula@ent drug according to
formula (1) in v'eoﬁ?fehe'ﬂlsswﬁoﬁ %’rxyﬁg{égﬁdﬁ* {ykﬁ;{i? g R%ébéfayrrg&db

subj ect. Prodrugs ound are prepared .

nodi fyi ng fmﬁ%rﬁ?ﬁwavst@mdb%cgb%%wmchﬂ r?@dR apé&uarai{tl) in
such ? Ry ttbgéthéﬂ;ﬁxtmﬂlrﬁﬁ'%ia&gﬁ e hicheh u&sbuea faﬂnys ipanaﬁo |s@BsiRuted e
arent conpoy rodrugs_,incl ude .conpo ereln a

Eydr oxy, grr)nﬂgg 6P°§UPF%§}HU§}T€“8W)J§)“%‘E i ?TM?@?B%}% to any group

t hat may be (phenowblﬂpemﬂne-m-sulfml]mne};}amethylbuﬁykamiﬂe;ae hydr oxyl, am no, or
sul Thydryl of oup. whERAEOL IR js Me, fOrﬁaiaea%eﬁgmggggw&g%@%@s&yat%eare

not limted to esters

derivati ves)carbmlbawucbg @edB areatiachiidis (RS), adeocmldth21 wgeﬂwrmglxth@nyrogen

functiongs 3Ro@t6WaScH el HERALLEY f@f'mfa d ﬁﬂ%sﬁ"d% Enﬁ t omaon w]gth
Nonencl at ur e The nam rlE nber | un this
i nvention i <chiprophenyliis gaped gV(RS) {I (4-chlorophenyl)plperazme- -sulfonyl]anuno}proplomc

[err] 5  acid; where R‘?he-mamm‘ ahd RE fored chdloplitancmig, IRCas | h?dl‘og&l the

gener ol 0aieadBebley L ELbupon o ER TR Sl O SR,

i s hydr ogen, toBftberyith Ehebeﬁnqgeln atdrh ¢o which theyeare attivhet fonnya pipetdzinoaingsnbstitated
which R 8§ ]4 e1. I & ﬂaﬁﬁb HITC%’ nd Rlerr] 10

t oget hergd\?vl t %ﬁkﬂﬂﬁ%ﬁ?@%é@ﬁx %?%]Bﬁ{ﬂﬁ@ﬂﬁ N%P ta@%‘ @ forma

pi peri di no re¢berophenylipinerazine- -sulfonyl]ammo}cyclopentane-1 (RS)-carboxamide; and

where R'® is -NHOH, R' and R® form a piperidine ring, R? is hydrogen, the
stereochemistry at the carbon to which R' and R? are attached is (R), and R ahd R*
together with the nitrogen atom to which they are attached form a piperazino ring substituted
25 at the 4-position with phenoxy, is named N-hydroxy-1-[4-(phenoxy)piperazine-1-
sulfonyl]piperidine-2-(R)-carboxamide. |
where R' is -NHOH, R? is hydrogen, R' and R® together with the nitrogen atom to
which they are attached form a piperazino ring substituted at the 4-position with N,N-
dimethylaminocarbonyl and R*® and R* together with the nitrogen atom to which they are
30 attached form a 1,2,3,6-tetrahydropyridine substituted at the 4-position with 4-fluorophenyl,
is named N-hydroxy-4-(N,N-dimethylaminocarbonyl)-1-[4-(4-fluorophenyl)-1,2,3,6-
tetrahydropyridine- 1-sulfonyl]piperazine -2-(R)-carboxamide.

t



at the 4-position with phenoxy, is nanmed N hydroxy-2-(RS)-{[benzyl-4-
(phenoxy) pi peri di ne-1-sul fonyl ] am no }-3-net hyl butyram de;

where R er, bsaiaH, R err] is Me, Rerr] and R err] are hyd -
ster eochen‘?ls?tg?’;zg t he carbon to which R err] and R[err?eg‘?‘%’g}f)@ghed
Is (RS), and Rlerr] and R err] together with the nitrogen 15 atomto which
they. are attached form a pi perazi | lﬁ@ the 4-position with
4- ~ chlorophenyl, is naned #iﬂsﬁéﬁhg}zﬁ OihMENTS

2- (RS) - {[ 4- (4- chl dVbighdbaproadessaiefinition-of this infventiér irsetrfoithrin theoSummary of thei d;
where R err] pntabiidertafil @idoufdCof o opentane ring, Rerr] .
i s hydrogen, th(ra11 " stere cﬁem str&ﬁgita(tbgdégkgerf oé‘]d'to which R err] and
Rlerr] are attached is (RS), and Rl err] and R err] together with the

ni trogen 3toMmto WMydebkdniieAcidsanditheie HEsaiQECOPRANAS ' tRiou ed
20 at the 4@ @n wth 4-chlorop enya,l 'S ngﬁrr%d N-hfy ro%/arq)?}'@%&}g

$i 1
chl or ophenyl ) gpé#%zi ne- 1 -sulfonyl] am no} cycl opentane- 1 :

- -(RS) - car boxam de; and where Rlerr] is -NHOH, R err] and
Rierr] forma pi p&ifi.ng: rl |.s..hverogen. it he st er @ac I SLry
at the carbon to W*"@ﬁr}%{sg&?p %%?%Jéirér?u%ggc% PoUngS & that Wﬁir,e‘%ﬁd ®]r .
and R err] together with the nitrogen atomto which they are attached

; ; : \ ; : ' o ; s
o N ller 2z N0 it il g;géxf%rgq glg;rug,z? refbhe braferfbaRSig 6B IR Wherbfh:
sul fonyl ] pi peri di ne- 2- (R) - car boxam de. -where R err] is -NHOH,
\I;%[her L ] t ihs hydr oge :R‘ iBhszdx?Lverﬂ AfkyR Seldality2 08y Braliyil dt He&ﬁ?ilkirf, ?&ﬁﬁ pAf&¥ably2-
e 1o SRSk SR, DSl 6 DR oSR hd ry RRy - retypropy
t oget her wi t A-méthylpropydgeprafybrbeneylybhenyl t4afiyoraphen3d, cyalohagyie (I -fretingl -

:AL; f2| 30?6:)1 tea?/rfgfﬁylﬁ’ﬁ)éﬁ&lhgi, %gg@;ﬁﬁhiew,%n%m{i&%etﬁyﬁ %blgﬂe%fﬁ-\)l}‘ltﬁx%methyl, pyridin-2-
N- hydr oxy - 4- yhhoemethstl - (kerizylosyeaseonylaminofbutyl Jorfenylopyroethly), mgse pRférably 2-
Cettahvd dinen ) ) - ) g .
L OEY SO oAb AN AR, D S BASRTP, or ppten
invention is set o RAydmegenandunmary of the | nvention, certain
conpounds of for MR’3s hydrogés, alityef 4N heteroavalkl, br hetkhdkgX PreferMy BFdraseh,

their derjyvatives: ounds aof fornul a.(l) wher err S

N e 1] Y Spief N R o hog Ry By R ey L ek br 2 Blienpoisthylmost
conpounds i s ptefeablyHerdeogenRNgN rdimethylantifbethyl, dOpyridin-3-yhifiettyiln t hi s
preferred group, a nore preferred group of conpounds is that wherein:

Within this group, particularly preferred compounds are those where the spatial
arrangement of the groups at the carbon atom to which R! and R? are attached is as shown in
25 fig. 1 below.

3
o 1§ _R®
. N N
10/l>/ \-S/ ~ 21
R rR2 %! Oz R
| fig. 1

Another more preferred group of compounds is that wherein R' and R? together with
30 the carbon atoms to which they are attached form a carbocycle or heterocycle, preferably a
carbocycle with a ring size between 3 to 6 carbon atoms, more preferably S or 6 carbon
atoms, or a heterocycle of 6 ring atoms containing a single N, O, or S atom with the carbon
to which R' and R? are attached being in the 4-position of the heterocycle, most preferably
cyclopentyl, cyclohexyl, or piperidino where the nitrogen in the piperidino ring is optionally
35 substituted with acyl, -SO,R (where R is alkyl, amino, monosubstituted amino or
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Rlerr] is hydrogen, alkyl, cycloal kyl, aryl, aral kyl, or heteroal kyl, nore
preferably 2- propyl, tert-butyl, 1-hydroxyethyl, tert-butoxynethyl,
2, 2-di met.hyl propyl, 2-nethyl propyl, 1 -nethyl propyl, n-propyl, benzyl,
phenyl , 4-WO#8BgMBenyl, cyclohexyl, (1-nmethyl-1 - 15 net hyl POITEPes/bOLEY
phenythionethyl benzyl t hi omet hyl , thi ophen- 2 yl t hi onet hyl, pyridin-2-

yl t hi onet hyl , ben onx carbo am no) butyl, or benzyloxynethyl, nost
bref er abl y 2dxsubs tutﬁ lﬁg‘ r(mre Rzmﬁéi hare prdgpendently selected from

2, 2- di et hy| pydrpyén, an:ynrcgemhlkygrcyéiomkymm hapy bralkyl, heteroia%l/ anBlteferdarhityi);

hydrogen and Rlerr] is hydrogen, alkyl, ara

het er oar al kmi or heteroal kyl, preferably hydrogen, 20 net hyI

N, N- di et hyl am noRPIwhsdqsymbadlaboﬁemraﬁtztb}j' hydregey.! , or 2- phenoxyet hyl , nost.
preferably hydrogen, NN-di methylam noethyl, or pyridin-3-ylnmethyl.

Wthin thi's group, particul arlyfpreferred corrpounds are those where:the
spati al arr a?( arathergnore peeferedigroup of compeundsinthat wherein mherHogem]:r

and Rierr] agshihd &Sﬁﬁ‘i‘o Whichthe @ %ttéd?xegi’oﬁﬂ Qhﬁﬂ:r&% 8¥Y‘nmo[ %{) eé feraBlyF& err]

Anot her nore, pref er red, group of’, conpoun
t oget her wi t PEIRT§CYqlR; (SEHP With ﬁfémgé%ﬁ éfﬂ‘%&\%?mé%d aptm@llwomemaa second

ga{ bocycl e oheteamnosaledted fr@ﬂh&h@@ﬂﬂb)ﬁoﬁsmﬁng om Qo&mkﬁ AWhdte 8 i§ A thtclef ?rom
et ween car a [ , a
het er ocyip 83) H% l%?@ﬁ%‘?%ﬂf‘&?ﬁ‘{ ﬁ’g‘ﬁﬁng%ﬁﬁlé o t°d" E%S 1%1%‘81?*‘96& being Hbthe
car bﬁn i @om:mn lof ﬂ{edrete]romhbaﬁ[xm gl]oupr Prefeired hadrobwlaalnmr? grb@ps4fonﬁ5d by RA
of the heter ﬁ'ﬁy s Lopen 0

pi per| di no R ﬁﬁlel{gr%i l%\%t(%fe:ﬂ;x] |lﬂRW elr(‘i‘ié{l PHO T thﬁijn? &qr@i‘é}“i% 35
substit ut ed mrnowbyhno-lm @WA@DHDHQ ng-lal Hdivxiderd, 2dimethyhikiobsiphalinedor
anino or xperazmo wherelﬂ' pratidb ﬁﬁﬁy r]SIRQnall 5y th@ ?ﬁiféﬂﬁf)@ tﬂgm&{)‘&n%t

Cycl oal kypal Egie-bosigan: wiea ”Oﬂ'ﬁl?g{cﬂ,wﬂwﬁy el lobacarorsAllyl, dcyl, -CORR’

R er L ] is as- (dkg?ne}ﬁﬂORb (wieere Rl“@sf ﬁkﬁb"—SdiRCtmlﬁR is dlkyl, amino, monosub$ftuted

ano i o1l oo SRRSO i o0 £ 51

het er ocycl oaindrpengentiipselentet romiiydragen, alkylheycoalkylctyetolioyalgyh arylydralkyR

oS g SR FERRIAOP! IS G910 SRRt iyl s

nis an iRt eg)@poqugﬁquted amino or disubstituted armno) or -CONR'R" (where R' and R
independently selected from hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl,
heteroaryl, and heteroaralkyl ), more preferably acetyl, formyl, 2,2,2-trifluoroethyl,
aminocarbonyl, fert-butylaminocarbonyl, N,N-dimethylaminocarbonyl, 2,4-difluoro-
phenylaminocarbonyl, N,N-dimethylaminosulfonyl, bis(N,N-dimethylaminophosphoryl),

25 morpholin-4-ylcarbonyl, morpholin-4-ylsulfonyl or 1,4-pyrazin-2-ylcarbonyl. Preferably,

R2 is hydrogen.

Within this group, particularly preferred compounds are those where the spatial
arrangement of the groups at the carbon atom to which R' and R? are attached has (R)
30 stereochemistry.

Within the above mentioned preferred and more preferred groups of R!, R2 and R3,
including their more preferred subgroups, an even more preferred group of compounds is
where any one of these groups is combined with either:

35 ) R* and R* are independently hydrogen, alkyl, acyl, aralkyl, aralkenyl or
heteroalkenyl;
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10 0-2), preferably at the 4-position with the nitrogen atomto which
Rlerr] is attached being in the 1-position of the heterocycl oam no
group. Prq@ SH et erocycl oami no groups formed by R3 apér/Ep 180
include, but are not limted to, piperidino, morpholino, thionorpholino,
t hi onor phol i no- 1- oxi de, thi onorpholino-1,1, dioxide

2, 2-di met hyl t hi onpr.,pho

I V\/n
is optionally sub )I tullgggﬂ% eftﬁe%ﬁr%l eh?ﬁlétp‘??ﬁ? }10 ‘3’%’ %ﬁ? era&a%gp
with al kyl, hettwaydygéminoygroum inkort gt‘d/fgﬂablyammmﬂ' artﬂemg&ﬂwﬂrlthh thamitkogen atom
| -S R
Seentes, SRR ok g e, g%:zﬂl 1
ani no), - CONR R', therpiperiding ring éy entiomally sybsti eifpoition by aryl, heteroaryl, acy
;pdlepe 2?3 PL ! chewm é;rf Ra'*fhx'iﬂ'li" @%d ﬁe?\id@b‘htl aﬁ@t&ﬁﬁ&ﬂrhydﬁ?&fénoﬁlkw |c?é1'éxjky1
ha%/o;il kyl , yg(ﬁl%*}lﬁl i\ﬂ@f a‘ﬁlﬁ%%& le&ﬁ‘?hﬁt ‘%ﬁ’lmgQ&&%@&%a&;ﬂno or
el boted 1 om by SRRy ‘ﬁ‘;’ﬁ?“mﬁf AP A
heteroaryl, Eelﬁ@?g?%ggygpﬁ% x XEW p‘?jelf'%lﬁékﬁ“? ?%19 %\5'8%?” &
ﬁ ﬁj_ (21 t r![ £ ;Johlomdhy:hoxy, 4—ﬂumnphmayb4}nlylbroheaz¢yl,b4ﬂ:yarwbe. nzoyhroeliylbenzoyl, 4-
I e can ;
NN i ety SHORRAERMERayL PR, Bt 4 yIhiBIRRNE DL G bR amol-2. 1,
nor phol i n- yemmm}ﬂ—ylﬂuo,pﬁmhmylthla}plsaw%/,eﬁiluor@mdpl— =Yh/o-shloroindglt -3k Sony!| .
E;ﬂ ?Lﬁlbgl ypg$nef11§§gaez?lm | Beifdinidazol-2- Osémethylr g!iltlﬁﬂhg 4_&u5rc@heh5mhm 4
arr angement  6¥anopbepyl oﬁ%]éwéqplf"? g‘aff%ﬁ’ %@P?caél?ﬂi‘yk[ser r] are
attached has C?B}oxﬁgol-":ﬁyﬁ samdaﬁber&btrngl- -y, 6-methfy1mdol-3AM likﬂuérbmdabﬂ-\wcarboriyl,
ment i oned Jpr rre re errnl, r r
el ud ng % nerTdgpaSES o 5 el ElppSitloRdr Sanrahton 3t o euditabh Fob's-
conpounds i s cyanoinduiSrg, Givyamindal3-yh benzoghiopius-2-y1, bentethieghen-Btyl equinelin-334,
(i) Rerr] s%rﬁlb%@é,}ngg{@ CPRIEE Byl okyD 6 LhRiFGyridih ! '@yi(l;ip gmaf ?i 'ﬁagmh-

| k |
Ao T G ot Rer W2 chA-tateyror brsarboliog T-cblopp drdibydsp-2Hgl eploy 30ge-5-

Cmet ﬁf fﬁgcl IO;’W% rmcmg%ﬁ] 3- d{ﬁy&omﬁfler-ﬁakz\bdm 12-22{355—5-]yla‘7'-‘ﬂlgr8fn@g Blmhg?@mrl 4-
pi per azi b Ezq%mm-z-oneé-ﬁ X‘hé ﬁPﬂ’é"Eﬁ&gﬁ ﬁgengd%?ﬂl { onec 5yl more

substi t ut ed @teféhblﬂ-phl‘blréplﬁﬁoby 4aﬂud>rppbatoayp¢a-ﬂyxbropheyyl SFn:hld%pﬁ‘xdfﬂ’l-Z( ylozy e
cycl oal kyl al GO SPYRERC gy pITiEa-viony: Phedb g Ren bl aeykrfdﬁf e o
Ris aryl or chlorobemaoyk Setuordindok3-yh4eS, pgrne}rmqmsndel-a-yls6mt indgd3-Yk &m
0-2 and R i s cBlo¥in@61-5191, @%%Bin)dol— eS-chloroHéhEJtﬁEﬁllNyphgy,h’teﬁilﬁﬂ%ﬁ
4-(im da2205I car){)I Lne,eorxl'%xchloro_mcdol-o r-)(()l most ;Lrgf'e%éb y 4- ¥1lorophenoxy, 4-fluorophenoxy, 5-
chloropyridin-2-yloxy, 6-chloropyridin-2-yloxy, pyridin-2-yloxy; and
the piperazino ring is optionally substituted at the 4-position by aryl, héteroaryl,
-CONR'R" ( where R' and R" are independently selected from hydrogen, alkyl, cycloalkyl,
cycloalkylalkyl, aryl, aralkyl, heteroaryl, and heteroaralkyl), or -SO,aryl, more preferably
30 4-chlorophenyl, S-chloropyridin-2-yl, 4-benzyloxyphenyl, 4-(pyridin-4-yl)methyloxy-
phenyl, 2-phenylbenzoxazol-5-yl, pyridin-4-yl, S-trifluoromethyl-pyridin-2-yl, 4-
cyanophenyl, 5-nitro-pyridin-2-yl, 5-bromopyridin-2-yl, 4-biphenylaminocarbonyl, 4-

phenoxyphenyl-aminocarbonyl, 4-benzyloxyphenylaminocarbonyl, or 4-chlorophenyl-
aminocarbonyl, most preferably 4-chlorophenyl, 4-benzyloxyphenyl, 5-chloropyridin-2-yl,
35 4-cyanophenyl, 4-chlorophenylaminocarbonyl, or 2-phenylbenzoxazol-5-yl; or
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chl or ophenoxy, 4-fluorophenoxy, 4-chlorobenzoyl, 4-cyanobenzoyl,

4- et hyl benzoyl, 4- 10 chl orophenyl sul fonyl, phenylthio, pyridin-4-ylthio,
pyridin-2-ylthi o, benzoxazol -2-yl, benzot hi azol - 2-yl t hi o,

5- phenyl t NYQ2%p2748 y|  5-f| uor oi ndol - 3-yl, 6-chl oroi ndol - 3- y| PCHEP98/00180
phenyl i m dazol - 2-yl, benzi m dazol - 2-yl, 4- met hyl phenyl t hi o,

4-chl orophenyl thio, 4- anophenyl, 4-fl uorophenyl, 4- quorobenzoyI
4-f 1 uor ophenyl am firar Boni}dd R’étogetherwimtbqa oitrogen atdmytio, which they are attached form

5-chl or obenzpbry @Zéifah%dﬁbgyn&ngﬁh?)@mm uﬁsﬁﬂltgd %y%}nl&f’il%i'ﬁgﬁi:r ag‘&l?ﬁlrl]x?d%ll peg'n %é*)ly

15 6-fl uoroi ndol etrafluoroin
7- met hyl i ndoPbepy}4 -ctﬂorophenyk%rhmmai’sny 34yfluorephepyly érmetbylgheyyl 4-fluoro-3-

genﬁ f)t hi ophefireth hen?@ﬂ@ld%bgpdﬁﬂgo&rﬂdﬂlx lguéﬂwu-ﬂreﬁrox Yphen l3—ch101io-4-

chl or o- en im igdinz 2yl oX Q 0X

mapht e 191 AhcrsRaryL s-cilotsidgol a5y1s Bhoreihaol ikl or 4 Kiduarophsnyh mostpreferably
7-chl or o- 1 34{d:hlo}'@1mnil-l4£lﬂ1ﬂ>rqmmylj Haﬂmom—ﬂlctmm{ﬁnyl or 3—chlor08 BidrepEenyl.

, 3-di hydro-2H 1 , 4-benzodi azepi n-2-one-5-yl, 7-fluoro- 1,3-di hydro Zzi-

1 4- 20 benzodi azepl n- 2-one-5-yl, or 8-fl uoro- 1, 3-di hydro- 2H

1, 4- benzodi azepi nPrefenablysthe|pipersiino rmg,tbfppiperaaimloymg aithe 1 Zihétetrahydropyridin -

4-f 1l uorophengyyis ﬂxb%ﬁtﬁf&ﬁ%?ﬁﬁ@#osﬁ?oxﬁhl oropyridin-2-yloxy,
6- chl oropyri di h-2-yl oxy, pyridin-2-yloxy, phenoxy, phenylthio,

pyri di n-40yl thio, 4- chl or obenzoyl, 5-fl uoroi ndol - 3-yl,

4,5,6,7- tetrg‘l)l uocrar m&:}ds; CSmﬁBﬁﬂﬂé'df'I&%uI@ lwheﬁrRloxs-Ofﬂ or oi ndol - 3-yl,
5- cyanoi ndol - @P .0robenzotriazo 4-1 et dro [err]- 25
carbol i ne, or 6 CIYY Bhitgious of Fompgunds g s/ B’;Puﬁlﬁﬂtaw oxy,

4-f gor oghelnoxy, LB hydrogdmL alkgbyzryldaraﬂ@l wrMQeroaﬂe}defemmylamw, ai‘ylg boxy,
pyridin-2-y p g !
substituted at F%rglp{eferabgh w %@?@3’})’ tQF) bl;'&ﬁ ”@W t?')[v\/nere R
andI R' I Erllé :?@2@&%@@@3 Izﬂ-é?(eéﬁxlpgg mh@gmmﬂg;;gylwwl}gpfwﬂwmzﬂ
cycl oal Kyl al gienyl, alf-ﬁ oroplichyK XycloRStyE! (2h ey !y thyl
RS O TR e R I i e 1 S
2- phenyl benzeacbemylarhinshbutyly 61 binzyloxyinethyl, st pregs ﬂ?ﬂi?ﬂfog@ﬁ! inéthlyi %rfll-proﬁyl
Zyginophenyl , 5-ni lzg @Y&lgdfln[l 2dy 5- bronmopyri di n-2-y _

- bi phenyl am noca phenoxyphenyl - am nocar bonyl ,

4- benzyl @Ryphenyl Riisshegennglikyl, mﬂl@l%mapﬂmhﬁrhateroalkﬁnpm&rab]bdwyydmgenp st

preferably 4 I
i cyanopheny Py EROERAny S%%‘c %%‘ %m; ph@%&%éfﬁ*z’% By ogen; Benzyl
19 or pyndm-3-y1me V7! ,mrm;l edghal r@a R’ erernotaldwdmeenwi t h t he
nitrogen atomto which they are attached form

1,2, 3,6-tetrahyd tit b
L G5 B e e S e
4-f | uor oﬁﬁengnirangémt dfthe pronps at the tarbo atod to which R tlid/ Rp Bfenatiached is as shown in

4-chloro-3-tg g{gﬁﬁthylphenyl 4- met hoxyphenyl, 3-chloro-4- 5
quorophenyI °0F oi ndol - 3 yl, 5-fluoroindol-3-yl or 3,4-difluorophenyl,
nost preferably 4- chlorophenyl 4-f| uorophenyl

4-f| uor o- 3- nmet hyl phenyl, or 3-chloro- 6f I u;&?r ophenyl
N NZ
R R2 .”h1 o) R2
fig. 1
30
Another preferred group of compounds is that wherein R’ and R? together with the

carbon atoms to which they are attached form a carbocycle or heterocycle, preferably a

carbocycle with a ring size between 3 to 6 carbon atoms, more preferably 5 or 6 carbon

atoms, or a heterocycle of 6 ring atoms containing a single N, O, or S atom with the carbon
35  to which R' and R? are attached being in the 4-position of the heterocycle, most preferably
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ferably, the piperidino ring, the piperazino ring or the
, 3, 6- tetrahydropyridin ring is substituted at the 4-position. 10

) Canbgs¥hifagAci ds: Conpounds of fornula (1) where R er pbrigpos/ibdiso
hin this group of conpounds a preferred group is that wherein:

W

Rierr] is hydrogen al kyl, aryl, aralkyl, or heteroal kyl, preferably alkyl,

ryl, or ﬁaéy&ydhexypaep@é%ﬂbaﬁbwmaﬂem iR ﬂ%oﬂ‘gen&ltﬁﬁtnlnbligyl
e

a
1- hydr oxyet hyl X t ro , ropyl ,
1- et hyl pr op%l’Pno‘EﬁMﬁWsn“Héﬁ? \% acyl Eép%éwp?re%i sfaﬁlﬁé’r%’ﬁﬁg@no %‘{Fégq"%% or
(1- et hyl - 1- drtubstithied ahghdly br -CONRR h(vatnseé Ry hnd R" are xhaegen%ﬁm;a BeEledtyd from

i oot by Sogoh i b Sh s b BEFOHRR Sty

<O T—NOD

or 2-prop¥yl ; andR is as describel[abov¢, prefetablly bydrogemand 20 Rlerr] is

hydr ogen, aI kyl, aralkyl, heteroaral kyl, or heteroal kyl, preferably

hydr ogen, benzyl N, N- di net hyl am noet hyl pyri d| n-3-yl mgt hyl , . nost
preferably hydrogéfet a@@thgwreferred gmupp@frqommuadw M Mberein Romldgg togesher with

§£ gtruro] ps[r telr Ek}ﬁ ar | y%ﬁgcgrfﬂ?id rrpola!rilcfj(g-"'ld;i‘i t hgscelov\,h Pegr(tmp’ gefg%%t n t s

, u
arrangenent &fte f‘?ﬁ’é!d@?‘@éﬁ%gfa‘t‘l’ W\‘g S &réﬂ’i’ﬁ 6‘%1%@8& q? ‘%‘?PP“RPS Aspeonds
attached 105 &stefda@A sélBeted frond the. grdulbétin@iwng of N, O, or S(O)n (where n is an integer from

wher oi n R er 0RO o ik Eigbesiecty  RERAIECR alelieing ips,

are attached lfmosition afahd:)hmmobjacloaminetgoup; yRreferred rhelfemcafblqannno groups frinedyhyl 3
th f 6 b
atons. or s RadR BENEREBuchrk GoPRERRS piiebitne, I °§ﬁ*§r Gidboghopfb, * S0

with the car blmnn@a)hoamvhwsﬁe R{l@mqrpmmoq qulém bmongmlmm o
4-posi ti 3{5 %r o PR il RERmYTE Hvl%yﬁkd% SeRlaftle)s- osmon of the 1per&¥r53 aneRt vl

bt onal 1y’ spubrille ét?a?f@ﬁ iAo Eptpalyly e r&qﬁﬂﬁlkyb@ﬁvr Ratislene) COOR" hert

monosubst i t uRPds SlkYHO-ST,R (wherdkﬁ.uﬂkyl tathiins) nafnoam)snnnéd aﬁ!ﬂ%ﬁxsdb&ti&ml R
o 20 BRSSO Bl EER R (N 38 KA el
from hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl, heteroaryl, and
20 heteroaralkyl ), preferably acyl, haloalkyl, -SO,R (where R is alkyl, amino, monosubstituted
‘amino or disubstituted amino), or -CONRR" (where R’ and R" are independently selected
from hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl, heteroaryl, and
heteroaralky! ), more preferably acetyl, formyl, 2,2,2-trifluoroethyl, aminocarbonyl, N,N-
dimethylaminocarbonyl, 2,4-difluorophenyl-aminocarbonyl, N,N-dimethylaminosulfonyl,
25 . bis(N,N-dimethylaminophosphoryl), morpholin-4-ylcarbonyl, morpholin-4-ylsulfonyl, or
1,4-pyrazin-2-ylcarbonyl. Preferably, R2 is hydrogen. Within this group, particularly
preferred compounds are those where the spatial arrangement of the groups at the carbon
atom to which R! and R? are attached has (R) stereochemistry.

30 Within the above preferred groups and more preferred subgroups a more preferred
group of compounds is where either:
®» R is hydrogen or alkyl, preferably hydrogen or methyl; most preferably
methyl; and
R?' is aryl, aralkyl, or heteroaralkyl, preferably benzyl, 4-biphenyimethyl,
35 3-(4-biphenyl)propy! or 2-phenylethyl, most preferably benzyl,
4-biphenylmethyl or pyridin-3-ylmethyl;
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5 and Rerr] is as described above, preferably hydrogen. Yet
anot her preferred group of conpounds is that wherein R err] and R err]

t oget her -with the atons to which they are attached form a
het er ocycl¥@®PAY8r oup, preferably a het er ocycl oani no gPETERIRe0180,
ring size of 6 ring atoms and optionally containing a second 10 heteroatom

I df h 2
Tteger from g o) RCEREDY e9f‘~%th9wt§°’°e§%90ﬂ£ﬁ“ﬂuﬁ“%§r Fr RidchedFompn
to which R ehert;roczclaamm@wmbﬂgum withean ary! on hgjersanyl oing.ahoretpgeferably where
het er ocycl oagFng g &{zﬁetrﬁf %itﬁrm@ﬁuegeﬁateﬁmlmeﬁ fidy gfeoétaéné@{]o@da nﬁwerfé{xﬂé be-

and R err] include, are not |limted Eerl di no
t hi onor phol i Bigerazino ringpreferbbnsbstgted %@%PC’% PR Y ATYA OF h?fém@'ﬂ mPEareterably
2, 2- di met Byl Mkenor phol i no, or 15 piperazino wherein preferably the

e A e oL e 8 S BB AR O e o romOfi Y

I(El IkyI ene) CﬂﬁR{o@hedyl,(%mﬂajlphenyl Rfftuorb-3-methlykphiehyl, Wwoﬂ}tﬁfnmi‘mnﬁhcggg&gl
a am no
or E/(al kyl eng W%gé%erw ﬂ\gor&bhgiryg, I’ ngéﬁ%b%%gnew @ph : from
hydr ogen, al kipethyloxy)phenyh 4—(E}5rlﬂlm-§i-me§1WY)Pbﬁn;‘ll 5-@@nopyndmh'évb Bearyl ,
and 20 hgt eéﬂﬁfﬁg Ln—idyl@{[ye?ﬂﬁajoﬁeﬁéﬂ&uamlﬁﬂ Blélhloroﬁ@gﬁ?:-%mﬁof%lh&ol- -yl,

al kyl, am no am no, or disSubstitut

_CO\R R’ (mért@qr@maw&-&l 4a.6. Trteaileorgmeol-y- yg&feﬁ:ﬂa@romdol-wlom%wp@g@y 4-
al kyl', cycl oghléydphegiyl Ch&ﬁiokdﬂh%h 5-chidrppyridin 3-¥loky, d3fherobaizisothadel-3 ?II 4-

et 1L R S W ot 51 0%

2, 4-difl uor ophenyItheaptpmazmobmmblstxtullsd;d@;d#mhtdnqpm:nyhésbxbmoplyényl 2Bfluorophenyl, 4-
bi s N, N- gisme £ r

o ghol | ‘r?]i i %;f&fw gw*l-oﬁm&ﬂ&t{xy@ﬁ e a ‘é‘ 3 tglglh M%ﬂlylghex}yl Apyethoxy-
Rerr] is hyah mmmmp;xegyba;ﬁd@mqp@anm #{pyridin-4oylgeghylon)phenyl, 4
conpounds  ar ﬁ% g WheRiIdH5ptRR$l, 5athiérk ?ﬂ&ﬁ@ 9L 6Fiudrendis8itipzoRB-y1h6

car bon are atta

whi ch
st ereochemni s Fk‘-l)‘?mmg@r} -yl, 5-¢ °W‘{49f‘ﬂ“¥lﬁé ER}%d‘HT%Y’e f"fgleég'é?'&fﬂ-‘é’f%@% Wl or 6-
preferred suBgomimtol-3aylpiost prefRi4bly %moroph@yn Wpﬂlfﬁroptiéiipn rfsorobensiseitiazol-3-

ei t her: en, or .al k ferabl y hydrogen
or met hy |20 m;_;gtLnggg%-%ﬁL@eﬁlgxyﬂphenyl eré ﬁgorobenwm-ﬁ!oy}l
Rlerr] is aryl, afai kyIR ond REttogasheravitly the nifregearattm to whichyhey are attached form a

4- bi ph | met
5. plhgn§ Imét E; @/ rfg_stt hyd .yd¥°é’7§‘81“"' ring whllch‘?’s bréteehnly SERstitRE P Withe Aposition by aryl or

4- bi phenyl ne ﬁtyroaéy PPFe mefgrg}zly Hrﬁgﬂmphenyl 4-bromophenyl, 4-fluorophenyl, 4-methyl-
- 22- phényl, 4-flubtce3-metidyl r4r-&hlbfag31tmﬁormnkhuyl n{l, arxﬁ&ﬁax iyl 8-

which th att hedfor er 0 no su Stlt th
~aryl or g’é’F aff‘f‘“ﬁp {’né %?‘SI;JQF%"E% l\ﬂ/ﬁ'??ﬁ“ﬁﬁ ?“eﬁlﬁa‘”ﬂf )ehe %@F’r‘ﬁ‘f‘-"'
with the ni t y&gﬁhyhb:q)phmyvyfﬁ-ﬂﬂoﬁobyﬁdwbyhtﬁtﬁﬁdiebbnfmbmlaop{sgdr Mhlwomdol—’:l-yl
5-chloroindol-1-yl, or 6-fluoroindol-3-yl, most preferably 4-chlorophenyl, 4-fluorophenyl,

or 4-fluoro-3-methylphenyl; or
Gv) R andR* together with the nitrogen atom to which they are attached form a
30 heterocycloamino group that is fused to a cycloalkyl, aryl or heteroaryl ring.

A preferred group of compounds is, wherein R' and R? are hydrogen alkyl, aryl,
aralky!, or heteroalkyl; R’ is alkyl, aralkyl, heteroaralkyl, or heteroalkyl; and R is aryl,
aralkyl, or heteroaralkyl. Preferably R'is hydrogen or alkyl; and R’ is aralkyl or

35 heteroaralkyl, most preferably R' is hydrogen, methyl, or 2-propyl; R® is benzyl or 2-
phenylethyl; R%is hydrogen or methyl; and R* is benzyl or pyridin-3-ylmethyl.
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pi perazino ring preferably substituted at the 4-position by aryl or

heteroaryl, nore preferably where: the piperidino ring is

substi t ut hl or ophenyl, 4-bronophenyl, 4- fl uorophenyermpesio '

4- et hyl pﬁ&n@b APCfI uor o- 3- net hyl phenyl , 4- chI oro-3-trifluoronet y(p 8eonyl

4- met hoxyphenyl , 3- chloro4-fluorophenyl, 3, 4-difluorophenyl, 4-(pyridin- 4.

yl met hyl oxy) phenyl ( g l'aa &y& c)ugaggﬁél 5-chl oropyri di n-2-yl,
é%‘l azol-3-

5- chloropyrldln- % NZ1 SO 6- chl or qi ndol - 3-yl,
5- chl or oi ndol - 1- yIN- BdWM@r(ﬁ)nﬁi’ﬂ(ﬁhﬁfoP@“Sx@P‘PeF’élmeﬂ‘FH!I‘@?QYII]?HBPO]333F¥13thmlr
6-f 1 uor oi ndolyugrathidemost preferably 4- chlorophenyl, 4-fluorophenyl,

71 tior obensl sot hi ﬁﬁ%yérywﬁ G i —
4- chl or oplsenyhethyl-Butyramidecenyl , 4-fl| uor ophenyl, 4- nethyl phenyl,

4-1 uoro- 3- met hy' j@ﬁ&éﬂo‘x ‘hngi;}' ﬁﬁg%}#ogbét{e%{@gﬁa X{rx@bﬁ&}‘lbnyﬁ'a%ﬁ&q’:‘ifﬁemyl-

phenyl, 3-chl oro- 57 uor
4- (pyridln 4tmnn§nh¥10xy)phenyl 4- (pyridin-3- ylnethyloxy)phenyl

5- chl or opyri di n- 2'1\Y|hgdﬁ' BI_ J Qﬁgr‘(ql rgt,mgbgés)%ne&?l for iy ncﬂ(ﬂ 3§r‘1 ylar

5-chl or oi ndol - 1y| 3-vyl tetra ol - 3-yl,
6- fluoroind %31'94 €. nost preferabl y 4-chl orophenyl, 4-fl uorophenyl,

4- (pyridify4- yl Wg@}g )thmﬂy[hv(4$en§ylf)kﬂﬂfeﬁﬁ9§ipbﬁ@inhllaﬁﬂfon's"ﬂ!hnno} -3-methyl-
an

(i) R err together with the nitrogen atomto which they
are attached 1, 2 3,6-tetrahydropyridine ring which is preferably

substituted at thel\Mxyﬂx:mayt—Z—(m) - {i#-(&rchloropyridie-2eyljpipsriazineir sl fong jamiivl} y3-methyl

4- chl orophem&t F‘B‘g om)phenyl 4-fl uorophenyl, 4-methyl- phenyl,
4-f| uoro-3 ‘W enyl, 4- chI oro-3-trifluoronethyl phenyl, 4-net hoxyphen I

3- chloro-4-fl uorlﬂﬂiyérg)dy-Z-g{M{ [&r(fzi-mnmlpnwazol-s-yl)pxperazme— -sulfonyllamino}-
4- (pyridi f54dxétﬂgw?ﬁﬁ.éwhphenyl 4- (pyridin- 3- yI net hyl - oxy) phenyl,

5-chl b t hi I 6- ch) | - 3-
AR RAEE Gk SR LR RO EE A
é[ flu i)r ?phe tnKI qq-}{ydidh ;@or-mie‘pm_tymtﬁbmpé"ridme-@rsulfonyl]pxperidmé-z (ERB-Giﬂbbxﬂﬂtﬂe

err oget her wi en at.o ar c orm a
heterocyclgoam no gﬁ'&r‘f"ﬁ'a ﬁggsfﬂi@éé‘q%" 3 ‘gmﬁle?%if fjﬂpe a"ﬁgjg?oaryl
ring. carboxAmjideef erred group of conpounds is, wherein R err] and

hyd t Ik |,

ol kyl B0t or oar iRyt X4 cofbeelYhpipizgie] S5 HpeFsr (h5- L1

het er oar al ky]cartxatideabl y R[err] is hydrogen or alkyl; and R err] is

aral kyl or heteroRt A-chloedRh 2R dirke- (%I perRfimeLD- (R
2-propyl; Rerr] Oﬁ }%Jg?\)% 1"(?)?—%2_? OpheWe%brlllsy%l1ﬂ ; R err] &gg]bl‘llydr ogen or

nmet hyl ; and benzyl or pyridin-3-yl nethyl.
03 SEP 2001 N-hydroxy-1-[4-(6-chloroindol-3-yDpiperidine-1-sulfonyl]piperidine-2-(RS)-

25 carboxamide.
N-hydroxy-1- [4—(5~fluoromdol-3-yl)pxpendlne-l-sulfonyl]p1pendme-2—(RS)-
carboxamide.
N-hydroxy-4-acetyl-1- [4-(4—chlorobenzoyl)p1pend1ne-1-sulfonyl]pxperazme-Z—(RS)—
carboxamide.
30 N-hydroxy-2-(R)-3-(R)-{[4-(5-chloropyridin-2-yloxy)piperidine-1-sulfonyljamino}-
3-methylvaleramide.
N-hydroxy-2-(R)-{ [4-(5-chloropyridin-2-yloxy)piperidine-1-sulfonyl]amino}-4-
methyl-valeramide.
N-hydroxy-2-(R)-3-(S)-{ [4-(6-chloropyridin-2-yloxy)piperidine- 1-sulfonylJamino}-
35 3-methylvaleramide.

ﬂ
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Exempl ary part icularly preferred conpounds are:

N- hydroxy-2-(R)- {[4- (4-chl orophenoxy)piperidine- 1 -sulfonyl]am no

}- 3-net hyl - but yram de. N-hydr oxy- 2- (R) -

[ 4- (5- chl QY@PY/33788 n- 2- yI oxy) pi peri di ne- 1-sul f onyl ] ani no} - 3-PGI/EP98/00180

met hyl - but yram de. N hydroxy-2-(R)- {

[4-(4-fl uorophenog%pl peridine- 1 -sulfonyl]amno} -3-met hyI -

but yr ani de. y ox}\12r@?a-r{WG—QhJ@pgpypdm—2—yloxy)p1pend1ne— -sulfonyl]armno}-44—
[ 4- (4- chl or ogineattyyflydlédagii@z i ne- 1- sul f onyl ] am no) - 3- net hyl - but yram de.
10 N- hydr oxy: 2: (R) - . g . ey . .
{[ 4- (4- benzyl oxypﬁW&’# Bdfrohlerepyridipdaylor wpinssidinesl-sulfoppllpiperidine-2-(RS)-
but yram de. carboxamide. @ N- hydr oxy-2-(R)-

’l{)l[JtA'yE gmcgé oropyri 511 ﬁ&d%ox*ﬁlﬁgg?[cﬁérafﬁ{l&sl 3-yﬂp§p%%rle-{n s&%nylﬁnpen&ye—}(RS)-

[ 4- ( 2- pheny| eahexawaide)| - 5- y| ) pi per azi ne- 1-sul fonyl] amino} -3- 15 '
met hyl butyram de. N . - .

1osul f oyl ] o per | CI;II lﬁedrgxy L g;k cal gr}{)}}foggér?nfiéﬁiﬁoi-f' yi)Bﬁ:@Hﬁf%)Pétﬁﬁorn&ﬁplpendme-%(RS)-
N- hydr oxy- 1- f# ?’Eﬂ%‘ﬁ?l t h| 0) pi peri di ne- 1- sul fonyl ] pi peri di ne- 2- (RS) - car boxam

i de. RydtoRyY-acetyl-1-[4-(6-methylindo]-3-yl)piperidine-1-sulfonyl -2~
1-[ 4- (py a%é cyl t hla.nleE peri d| ne- 1( sul f%nyl ] plyp)eprllj di ne- 2-81(1 cgny]plperazme
car boxam *hydr oxy- -[ 4- (4-chl orophenyl) pi perazi ne-

1- sul fonyl ] pi peri N-hﬁirﬁxj-ﬂi@l-(&chloro‘mubﬁ);apéﬁhne- -sulfonyl]}-4-formyl 1perazme-2-
N- hydr oxy-1 Ms)(c%r&ma%gpenzoyl ) pi peridine- 1 -sulfonyl]piperi gl ne-2- (R) -

car boxam de N- hydroxy- 1 .
-[ 4- ( 6- chl or oi ndoN-Bydro¥PR&{f#-echlompytidin2 yDpiperazitiea b-s@lf¢HE)amias) -
car boxam de. yajerami de N- hydroxy 1 [4 (5 fI uor oi ndol - 3-yl ) pi peridine- 1

-sul fonyl pi peri d boxani d
N- hydr ox} 4- acety ‘ﬁ’ﬂ’-‘l( -4: (EPH{B‘P%GWQWQWDEPG@ZH@' -sulfonylJamino}-4-methyl-
-sul fonyl ] pi pﬁemimama 2- (RS) - car boxam de. 30
N- hyd 2-(R) - 35
[4(5:chl o é‘é; ﬁﬁ%ﬁwﬁ {g%ﬁ-ﬁxqgapae@gmpzmm eshrsiggmyllamino) -3-methy-
nmet hyl val e ' yar oxy-

4- (5-chl dj
et hyl v er o de™ YAk SRS BB on) o B ipdiGbing -sutfonyllamino) -
[4 (6- chPBr opyrathylputyramidy) pi peri dine- 1 -sulfonyl]amino - 35

- met hyl val er am dN—hydroxy-Z-(R) {[4-(4-chlorophenyl)p1perazmc—1-sulfonyl]armno}valeranude. 23
N-hydroxy-1-[4-(5-chloropyridin-2-yl)piperazine-1-sulfonyl]piperidine-2-(RS)-
carboxamide. .
N-hydroxy-1-[4-(4-chlorobenzoyl)piperidine-1-sulfonyl}-4-(N,N-dimethylamino-
25 carbonyl)piperazine-2-(R)-carboxamide.
N-hydroxy-4-(N,N-dimethylaminocarbonyl)-1-[4-(4,5,6,7-tetrafluoroindol-3-yl)-
piperidine-1-sulfonyl]piperazine-2-(R)-carboxamide. |
N-hydroxy-4-(N,N-dimethylaminosulfonyl)-1-{4-(4,5,6,7-tetrafluoroindol-3-yl)-
piperidine-1-sulfonyl]piperazine-2-(R)-carboxamide.
30 N-hydroxy-1-[4-(4-chlorobenzoyl)piperidine- 1-sulfonyl]-4-(N,N-dimethylamino-
sulfonyl)piperazine-2-(R)-carboxamide.
N-hydroxy-1-[4-(4-chlorobenzoyl)piperidine-1-sulfonyl}-4-(1,4-pyrazin-2-
ylcarbonyl)-piperazine-2-(R)-carboxamide.
N-hydroxy-1-[4-(5-cyanoindol- 3-yl)p1pendme-1—sulfonyl]-4—(morpholm—4—yl-
35 carbonyl)piperazine-2-(R)-carboxamide.
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N hydroxy-2-(R)- { [4-(6-chl oropyridin-2-yl oxy)piperidine- 1 -sulfonyl]

amno }-4,4- di et hyl val er am de. _ N-hydr oxy-

1-[4-(5-¢c § di n-2-yl oxy) pi peridine- 1-sulfonyl] pi per| d%

car boxam Sée(%ﬁ%%é N- hydr oxy- 1-[4-(5-chl oroi ndol - %ﬁﬁé’r’#"?ﬁ? -
1- sul fonyl ] pi peri di ne-2- (RS) - car boxam de. N- hydr oxy-

L- [4- (5- chl or obengohydgzh k- e <y BhagaAS Opiplraiib!t ik fbREhbfl Y- (75

car boxan de.
-[ 4- (6- et hyFﬂfh@PEﬂfméeyl ) pi peridine- 1-sul fonyl ] pi perazi ne-2- 10

(RS) - car boxam de. N-hydroxy-1-[4-(4,5,6,7-tetrafl dol-3- - 2.
N- hydr oxy- 1- (4 chﬁ, Qr’(()}E)en[zo(y] ) pi p%ri} dulorrl(gnlosuyf)glr?y??mﬁ %%‘%ltr?yrﬂyp}%)epglznlenze 2

- (RS) - LRrEA%e%Y N- hydr oxy-2- (R) - {
[ 4- (5-chl 6ropyri dmh@rykganammﬂm 1)fzapMLd4am<nai>henyl) 12)3?6 ARy 15

L\I;]Sl;/droxy 2- éY%cPé%n?&éEonyma%ggﬁ&%mde yl) pi per azi ne- onyI ] am no} - 4- e

N- hydr oxy- 2- (R) - {thdtoxyéf{éﬂﬁdmdwphqngt)a]ﬂ Bé—teﬂralsydri)pm/dd:a-ﬂruuﬂlbnyl]pxperxdme-

}-3-met hyl - )- étﬁir%
N- hydr oxy- 2- %F(ef f % -chl orophenyl am nocar bonyl ) pi per azi ne- 1-sul fonyl Jam n
0}- 20 3- et hyl bthydipxytd-[4-(4-fluorophenylpiprsjdine eRlpiperidine-2-(R)-
{[4-(4-chbor@§t3@,(hyllu}1@| pera2| ne 1- sul fonyl ] am no} val er am de.

T- gﬁﬂ g)r(]% ] ;l peri g{swgﬂ’l XY uoroegqrzy&(gﬁ@:(élte?reahydropyndme-l-sulfonyl] 4-(2,2,2-

N- hydr oxy- 1- {rﬁ}doéoetﬂml)pimmm%(lmbmbxﬂhﬂe

sarbomt bl vor o Nt C@ng@%%@gnynpxpmdme- 1-sulfonyl}-4-(2,2,2-trifluoroethyl)-

N- hydr oxy- 4- pmerﬂzmefﬁe(mydaahnmm@ bonyl ) -

él E)gr |( gl f}lg L Sbﬁ (i;ﬁlfl dfei)g'ér 2’3{4 nfg.l F%tﬁfy%%}’%ndme'l CFulfonyl]-4—(morphol1n-4-ylcarbonyl)—
N—hydroxy 4- Pmerazme fonyl) 1-14-(4,5,6,7-tetrafl uoroi ndol - 3-yl

pi per| d' nN‘H (ﬁﬁ* -Q lhmd&‘é n u%ﬁ?ﬂhd
N- hydr oxy- 1 )’i }f lrrlpz‘o( | plg):el gl?nlée& su-lq?s(r)nyl ﬁl%%g?lrlr%-?ﬁyﬁuéfn%nzg
sul f onyl ) pi p 8% F%"Q“JF\B/B m de. N- hydr oxy-

1- [ 4- (4-chl or obenN@Wdrpxp&F[Aemﬁmiol-ephdnfyt)nytb-&te&ih}"drwj‘@ﬁhﬂ-IZ’sulfonyl]-zl—
Kll-ﬁ%lrjggéb)l {}h&?,@éﬁ S{%ﬁa}]@@bﬁ@eﬁ%ﬁ\% &Sd‘faﬁ%-xfmé%ﬁfonyl] 4- (nmor phol i n-4-yl -
35 car bonyl ) pi per szx/mogy ewgﬁmmmcsulfonyl)-l [4-(4-ﬂuorophenyl)p1pend1ne-1-
sulfonyl]piperazine-2-(R)-carboxamide.
N-hydroxy-4-(N,N-dimethylaminosulfonyl)-1-[4-(4-fluorophenyl)-1,2,3,6-
tetrahydropyridine-1-sulfonyl]piperazine-2-(R)-carboxamide.
25 N-hydroxy-4-[bis(N,N-dimethylaminophosphoryl)}-1-[4-(4-fluorophenyl)-1,2,3,6-
tetrahydropyridine-1-sulfonyl]piperazine-2-(R)-carboxamide.
N-hydroxy-4-[bis(N,N-dimethylaminophosphoryl)]-1-[4-(4-fluorophenyl)-
piperidine-1-sulfonyl]piperazine—Z-(R)-carboxamidc. .
N-hydroxy-4-(N,N-dimethylaminocarbonyl)-1-[4-(4-fluorophenyl)-1,2,3,6-
30 tetrahydro-pyridine-1-sulfonyl]piperazine-2-(R)-carboxamide.
N-hydroxy-4-(2,4-difluorophenylaminocarbonyl)- 1-[4-(4-fluorophenyl)-1,2,3,6-
tetrahydropiperidine- 1-sulfonyl]piperazine-2-(R)-carboxamide.
N-hydroxy-4-(N,N-dimethylaminocarbonyl)-1-[4-(4-fluorophenyl)piperidine-1-
sulfonyl]piperazine-2-(R)-carboxamide.
35 N-hydroxy-4-(N,N-dimethylaminocarbonyl)-1- [4-(4-ﬂuorophenyl) ~-3-0x0-
piperazine-1-sulfonyl]piperazine-2-(R)-carboxamide.

25



N- hydr oxy- 1- [ 4- (5- cyanoi ndol - 3-yl ) pi peri di ne- 1-sul fonyl ] pi peridi ne-2-(R)-
car boxam de. N- hydr oxy-1

-[4-(4,5,6, 7-tetrafl uoroi ndol - 3-yl ) pi peri di ne- 1-sul fonyl]piperidine-2- -
(R) - car bo XM P&2748 5 N- hydr oxy- 2- (R) - ( 4- f | uor opheny [FfCT#EPI8/00180
{[4-(4-fluorophenyl)- 1 ,2,3,6-tetrahydro- pyridine- 1 -sulfonyl]am no

) acetam de. heny

,2,3,6-tet rahydrOBEIPYQIP%“'(WISS‘ET‘%HWME%{’ )ng-%*'(“ AU@R*RPY’éérmam de.

Tbhydr gxy 1gmbﬂdmé-ltémmnpn@pamhinpagm)mirmamidesuI fonyl ] pi peridi ne-2-(R)-
car boxam de

N- hydr oxy- 1- [ 4- (a2} PW%ﬁéM}dl?egly%%W%{w}i ShiHTnopeeheng i hvdrpry4. (2

, 2, 2- t 1j2£3, W&Mﬂmp}mrﬂmabsdﬁo@imamdﬁxﬁm&oxanude
N- hydr oxy -[4-(
- sul fonyIF 4- (2, Zézﬁ)t ?‘%@ 1 nbg.{lﬂ)?\%l)gmmo;acenc imc("R - car boxam de. 15

N-hydr oxy- 1-[ 4- (4= (ﬁ)ﬂbmyh&ﬁ;hly np!limthylai@ethylalmnosulfonyl)]armno]-3-methylbutync
1- sul f onyl ] - 4esgnor phol i n- 4-yl car bonyl ) - pi per azi ne- 2- (R) - car boxam de.

N- hydroxy- 1-[4-( r.i di pe- . N

15Ul Tonyi]-2- (ot ort T O eip et Bafippenditc 1 spitomaiaminglpropiRpicatitoxan de.
N- hydr oxy- 1-[ 4- (42£(]R)_qI[@pS?elﬂysfdpynﬂum@lm@){hpérkhﬂwd{sﬁlfwyl}hmlﬂe}-3—methy1butync
1- sul fonyl -4- 20 (nor phol i n-4-yl sul f onyl ) pi per azi ne- 2- (R) - car boxam de.
N- hydr oxy1 4- (NN- di F?éit hyl am nosul fonyl ) - 1-[ 4- (4-f | uor ophenyl ) pi peri di ne- 1-
sul fonyl ] pi per azi rle[4Kﬁ(ﬂ@mdmnbmq&ngb}yl)pxpendme—l-sulfonyl]plpendme—z (R)-carboxylic
N-hydr oxy4- ()L} di met hyl am nosul fonyl )- 1-[4-(4-fluorophenyl)- 1,2, 3,6-

t et rahydropyridi ne-_ 1-sulfonyl ra2| ne- 2- 1§1R car boxam de. 25

N- hydr oxy- 4- [ bi s( N M(érqmrﬁwda mﬂm IV ionyllpwcvdmpf%@)cf@ﬁ@mhya@dz 3,

6- tetrahydrq:&: Qﬂﬂ&oh | yitline. Qi foat fhaitca®onyl)-
N- hydr oxy-4-[ bi s G é €§llr%)?])ﬁjghosphoryl )?’I] 1- [4 (4- fI!EorophenyIn )

pi peri di e &°%¥: (R) - car boxani de.

N-hydr oxy-4- (N, N- mmNWh&myMnmnbabgm)l)-1-[#44-&"lﬁefdphemyimpemhhe-lasnﬂ"oﬁyl§5— 30
tetrahyd 2-(R b d

N?h;grgx;o4p?¥ gdzgh% %&@uééﬁ&wh}:%%ﬂﬁg?glr Bgnyl§ . Fzr(ZX?Puosophenyl) 1,2,3,6
- t et r ahydr o@r(&)f{|[@(ﬁshlpr@henﬂmpqlpﬂpedaszﬂﬁmyﬂmmpmpmgmlde

N- hydr oxy- 4- (N, N- i Ig:(&@i‘uﬂﬁigﬁéﬁﬂgﬂ:&azﬂd—ﬁ‘Euffénilizﬁ'ﬂh@}%l‘éﬁd/5&18' peri di ne- 1-

iﬁjlr]fygpg;%p?{\naﬁ X7 ik BRENeBYIRIPgrazinolanifanyllaping hacetig eids. oxo-
pi perazine- 1 -suli@yi[3-ppyrsiinaiyltethylddyphédylpigerizio-1-sulfonyl}amino}-3-
methylbutyric acid.
6-benzyloxycarbonylamino-2-(R)-{[4-(5-chlorophenyl)piperazino-1-suifonyl]-
amino }-hexanoic acid.
25 2-(R)-{[4-(4-fluorophenyl)-1,2,3,6-tetrahydropyridine-1-sulfonyl]amino } -3-methyl-
butyric acid.
N-hydroxy-2-(R)-{ [4-(4-ﬂuorophenyl)- 1,2,3,6-tetrahydropyridine- l—shlfonyl]-
amino }-3-methylbutyramide.
N-hydroxy-2-(R)-{[4-(4-fluorophenyl)-1,2,3 6-tetrahydropyr1dme-l-sulfonyl]—
30 amino}-3,3-dimethylbutyramide.
1-[4-(4-fluoro-3-methylphenyl)-1,2,3,6-tetrahydropyridine-1-sulfonyl}piperidine-2-
(R)-carboxylic acid.
1-[4-(3-chloro-4-fluorophenyl)-1,2,3,6-tetrahydropyridine-1-sulfonyl]piperidine-2-
(R)-carboxylic acid.
35 1-[4-(4-fluorophenyl)-1,2,3,6-tetrahydropyridine- 1 -sulfonyl]-4-(N,N-
dimethylamino-carbonyl)piperazine-2-(R)-carboxylic acid.
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N-hydroxy-4- (N, N-di met hyl'am nocar bonyl ) - 1-[4-(4-fl uorophenyl) - 3- oxo-
pi peridine- 1 -sulfonyl]piperazine-2-(R)-carboxan de.

N- hydr oxy j et hyl am nocar bonyl )- 1-[4-(4-fluorophenyl )55
1,2, 3,6- tvg?&g)%t ropi peridine-1-sul fonyl] pi perazi ne-2-(R)- ca% o’%gm w

2- [benzyl (benzyl met hyl am nosul f onyl ) ami no] aceti c aci d.

2- b | -[(4- b 8&hyl but yri
R
ul f onyl ] amdnaytbvkaﬁpmrﬁ'élfwmlperazme% (R)-carbgxyii)aci

c
-s
{[4- (5-chl oropyri ‘N-lhyardédyOPi[/l) @Bﬂelretrﬂhﬁﬁojbenﬁéﬂrﬁgmé i%ﬁlfaﬂyﬂplperldxne-Z-(R)-
-3-net hyl butyri.c

4-(6-fl uorcﬁ’g’é?ﬁ% hi azol - 3 yI ) pi peri di ne-

ul fonylg pi per i dilsgdzoxyR)-¢(NN-dimethylaminocart@gyly-1-[7-fluoro-1 2 3,4-tetrahydro—beta-

; al (6-chl OrOIbOﬂ%%[z[%Xéfii%ﬁP%rP%ﬂﬁ‘?ﬁ )sulbg)g(wegl peri di ne- 2- (R)-carboxylic
ul fonyl ]-4-(N, I\thydmdyﬁ-anmnmm&%yin&[‘}-@-tﬂomhmmad)pxpnrﬂhﬁd?}-sulfo:lt;d}yI ic
d. bonyl

4-(4-f1 uorpo% ezt ?-?bREI;,‘I’I gfne am nocar P

1-1
1-s
1-1
aci
s
i
E)er azi ne-2- (R) - ,—J(;[éaej—ﬂuoromdol 3-yl}p1pen,3hqqa} sulfonyl]-4-formylp1perazme-2-
4-
(
(
(
t

1-
ac
1-
pi
{[4-(4-chiprq RFL@ mr azi no- 1- sul fonyl ] am no} pr opi on| c acid.

2-(R 4- (4-fluor - 1-sul f amno d. 20

> (R~ {1 4- (- chl orSHER MR HAE Sedtandiir bbb e bpoRiiperazine 2R
2- (R -{ [4- ( marbostamide. y| met hyl oxyphenyl ) pi per azi no- 1- suI fonyl] am no }-3-
nme

o benzyl oxycar bonyVANGFEo 2 (g dimethulamiposphonshy- 5‘}5 %@P&f?ﬂf}?&l- Dpiperidine-1-

-sul fonyl ] - sulfonylﬂplpu}!zmeela(mcarbmm e25

4- (4-f1 h I
[3 Emt hyf?f op e”y hlyﬁroxif v ft-ﬁ%faﬁﬁﬂ&@a%ﬁk&-ﬂﬁ-?s fﬂuog&ka%l“é’ ?i)pi%@h&i% 1-
[ 4- (4-f1 uor opﬂ%fﬁyyljplpqragnﬂd&) y@idspyri di ne- 1-sul fonyl]- ani no

3- et hyl but - a -1- -
%4 (Ze fl ﬁor gp%/](raam? 2’ & 't(‘le_.tﬂru g%%%wl d;?nggj_ai ? ig Get%'agg dro]pyndme sulfonyl]
ami no} - 3, 3- dll?’rgetrﬂ’ % T(épﬁ?ﬁbﬂ 1-[ 4- (4-f 1 uor o- 3- met hyl phenyl ) -

1,2, 3,6-tetrahydr msiyhyddmx}el-y-ul-lchtmmﬁ}iepybdri Ejﬂqetrﬂhydropyrioﬁﬁk-leaﬂfmynM{N,N-
a(2:| g 6-t e%or ahc%;gg@g%/a}mhé%aég’%\%?ﬁ{e&zﬁ) ;ﬁ% eZ H-&R) car boxylic
acid. 35 Nﬁydrqw—Nm@h ~Yimathylagyigocaghorghly ugrophenyl)-
;Clsg' fonyl - 41'ﬁ5'd\{‘etrahydroﬂj'ﬁﬂ?ﬁélilsﬁffbﬂﬁ]ﬁﬁéxjﬂﬂ%@-@)%ﬂ?&daﬁﬁd@ (R)-carboxylic
N-hydroxy-1-[4-(5-cyanoindol-3-yl)piperidine-1-sulfonyl}-4-(2,2,2-trifluoroethyl)-
piperazine-2-(R)-carboxamide.
25
Other preferred compounds are: :
N-hydroxy-1-{4-(4-fluorophenyl)-1,2,3,6-tetrahydropyridine-1-sulfonyl]-4-
(morpholin-4-ylcarbonyl)piperazine-2-(R)-carboxamide.
N-hydroxy-1-[4-(4-fluorophenyl)-1,2,3,6-tetrahydropyridine- 1-sulfonyl]-4-(tert-
30 butoxycarbonyl)piperazine-2-(R)-carboxamide.
N-hydroxy-2-(R)-{[4-(4-fluorophenyl)-1,2,3,6-tetrahydropyridine- 1-sulfonyl]-
amino }-2-cyclohexylacetamide.
N-hydroxy-2-(R)-{(pyridin-3-ylmethyl)-{4-(4-fluorophenyl)-1,2,3,6-tetrahydro-
pyridine-!-sulfonyljamino}-2-(4-fluorophenyl)acetamide.
35 N-hydroxy-2-(R)-{[4-(4-fluorophenyl)-1,2,3,6-tetrahydropyridine-1-sulfonyl]-
amino}-3-(S)-hydroxybutyramide.
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1-[4- (4-chl or ophenyl )-' 1,2,3,6-tetrahydropyridine- 1 -sulfonyl]- 4-(N N
di nmet hyl am no- sul fonyl ) pi perazi ne-2-(R)-carboxylic acid.
N_ .

hydr oxy.- 1- [
1, 2,3, 4-t WOABIUMB- bet a- car bol i ne- 2- sul f onyl ] pi peri di ne- 2- ( RICI/EP9S/00180
car boxani de. 5 N- hydr oxy- 4- (N, N-di net hyl am nocar bonyl ) -

1-[7-fluoro- 1 ,2,3,4-tetrahydro-beta-
car bol i ne- 2- sul foM}’@ﬂ%ﬁﬂa&‘ﬁ-ﬁeﬂgmpwewbﬂ)@&@ﬁﬁmhydropyndme- 1-sulfonyl}-4-(S)-

N- hydr oxy- 4- ﬁ?@g@g@ﬁrp@gmgg (k)kﬁﬂfoﬁaﬁfﬁeor obenzoyl ) pi peri di ne- 1-sul fonyl ] -

pi perazi ne-2

N- hydr oxy- 1 [ 4- (53?%x&oay7?a@)-@4¢ﬁfmoﬁmeaym 2,3,6-tetrahycropyridine-1-sulfony]-
-sul fonyl ] - 4-afndxicgfy2 y-?ﬁn ¥hacktantil - car boxami de.
R)

N- hydr oxy-4- acet yhs 8&1.4,(%% U{?ﬁ_?h-gﬂpmpiﬁﬁglﬁpgr?&ne- -sulfonyl]ammo}~2 4-

1- sul f onyl plpera
N- hydr oxy- 4- bmxylphmgrl);demmde.car bonyl ) -

:sLuI[ ?oggl I L:’g;?gg?g&e_ gdr%k}r Q@bgié&%qugnyl)-l 2,3,6- tetrahydropyndme- -sulfonyl]—
N- hydr oxy- 4- aexno}hrmethykyakremideony| - 1- [ 4- (5- f | uor oi ndol - 3-yl ) pi peri di ne- 1-
sul fonyl ] pi per azi peh2dioRy-2¢ ). mfﬂﬁ,r - ine-1- -
1-[4-(4- fI uor o- 3- rrg ﬁd R%;eng?lf)?ﬂ 3 %pl;[ere1¥1 a %ﬁ’?o‘ﬁ%@dﬂé@y‘??%&%fﬁﬁﬁ-
pi peri di nd- 22mele3p gionamid ° N- hydr oxy- 1- [ 4- (4- chl or ophenyl ) -

1,2,3 ,6-tetrahy dlwhydnodyme(-R)J{-[MUfﬁibchﬂ DN,,Z\B 62Ltrahydropyridine-1-sulfonyl]-

I(zll- gé?gl(smNtlﬁé’? X‘H‘M qﬁé‘?ﬁ Rﬁﬂ‘%ﬂﬁ‘g‘?‘bgﬁsm de1 [ 4-(4-fluorophenyl) -

1, 2,3, 6-tetrahydr &bﬁydmtxyné—(m {s{dH(#dlupl'dphep?l)aZZ BG-tatraliy)dropyridivée istonyl]-

N- hydroxy 1. )p| peridi ne-
1-sul fonyl] - 211-?415&}53 gssta@%Puor - £er azi ne- 2-(R) -carboxam de. 25
Ct her préPerred cNrbb@rﬁuz-laﬁ4e(4—ﬂuor0phenyl)-1 218, Grietirabydropgridine-1-sulfonyl]-4-(N-

(Lrgr(ﬁor: gozﬁﬁl ca ocz%bé’nﬁ)p@petrﬁxﬁe:iﬁ-)_(ﬂ ) céﬁ ng ée- sulfonvi]-4-
N- hygr oxy- 1 y ?\ﬁquYr %ﬁﬁp@ﬁiﬁi@%@m%& Sfstetralpidropyridine-1-sulfonyl]-

1-sul fonyl ] - mnoe}lvalera&ﬂdebut oxycar bonyl ) pi per azi ne- 2- (R) - car boxami de.

R e

o
(pyridi n2@- yamq}yXpex[tandﬂ uor ophenyl)- 1 |2, 3, 6-tetrahydro-

BRI wE iy i el

- sul fonyl ] - amino} yDpropiongmidex ybut yr ani de.

- 28 ol N- hNihpdﬁsxy-t-(Da} (44 MersnBRYTY1)2,3,6. rshydrddeL disaRYAyIfL Ne-
-sul fonyl] -4 n(o§24 -methylthiobutyramide.
25 N-hydroxy-2-(R)-{[4-(4-fluorophenyl)-1,2,3,6-tetrahydropyridine-1-sulfonyl]-

amino }-3-tert-butoxypropionamide. _
N-hydroxy-2-(R)-{[4-(4-fluorophenyl)-1,2,3,6-tetrahydropyridine- 1-sulfonyl]-
amino }-3-benzyloxypropionamide. :
N-hydroxy-1-{6-fluoro-1,2,3 4-tetrahydro-beta-carboline-2-sulfonyl]piperidine-2-
30 (R)-carboxylic acid.
N-hydroxy-2-(R)-{[1,2,3 4-tetrahydro—beta—ca.rbolme—2-sulfonyl]ammo}proplomc
acid. .
N-hydroxy-2-(R)-{(pyridin-2-ylmethyl)-[1,2,3,4-tetrahydro-beta-carboline-2-
sulfonyl]amino } propionic acid.
35 N-hydroxy-2-(R)-{[4-(4-fluorophenyl)-1,2,3,6-tetrahydropyridine- 1-sulfonyl]-
amino }-4-methylvaleric acid.
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hydr oxypi peri di ne- 2- (R) - car boxam de. N- hydr oxy- 2- (R) -

[4-(4-fluorophenyl)- 1,2,3,6-tetrahydropyridine- 1-sulfonyl] - am no
}-2-(4- hydr oxyphenyl ) acer am de. N hydroxy-2-(R) - {
F22(4-11 uSYSBHEHIR) pi per i di ne- 1- sul fonyl ] amino }- 2- (4. PCT/ER98/00180

hydr oxyphenyl ) acet amai de. N—hydroxy 2-(R) - ( [ 4- (4 fl uorophenyl ) -
1,2,3,6-tetrahydr

N byt oxy-2- (R - RERRRPR (BRI PRBlophan ™ 20, 6°rrdldSpyHsd. £ 3Li1Sy1-

, 6- t et r ahy dr a1pinoi} B-@O-metbylvaleramide. ani no } - 3- phenyl pr opi onani de.
N—hydroxy 2- (R - { [4 (4-fluorophenyl)- 1,2,3,6-tetrahydropyridine-
1-sul fonyl]- (4 hydrox phen j)propl onam de
N- hydr oxy- 2- : L this invenbion g

-sul fonyl §- Bm nOCbnﬁ:oﬁﬁﬂsGHoﬁhhMﬂ)ﬁﬁl@dﬁ(Ré hydrogen R\!"fhydmﬂok whereR"and

1- [4(4f|uo e tetrahydro | e- -sulfonyl] 4- (N
net hyl am noc ﬁgyé‘)ﬁﬁﬁ%ﬁa%m? I SIQURY %ﬁsﬁ’%ﬁaﬁéjﬁ‘g |
N- hydr oxy- 2- (R) {[4-(4-fluorophenyl)- 1
,2,3,6-tetrp r1dijne- Lasul fonylls am nag 2pval er am de. o
N- hydr oxy- 2} f’éﬁ ?}/ T4- 1 Gor ophenyl 1, PR Rt aPfeRyd % f nd- Mass
1-sul fonyl ]} 10c}hem4- pent enanijde. cycNa:th powy - 2- (R) - { Spec.
[ 4- (4-fluorpphen % ] tetr drop 1su|for o@ll 1
L3 (thien-2 01 pl 8 3R | Fpioey ' {RA 1E’ic?gh3§‘ O(R) - %0l6-887 | 370
[4-(4-fluorpphenyl)-1. 2 3 6-tetr ahvdropvr dine-1-sul fonvl ] - _amino | WM+H
- 4- et hyl t h} gbut yram de.H B dr oxy:.2- {[4-(4-f|uoropher33\,2b)l\7l_]=
,2,3,6-tetr gydl Py et re—t—stit Ullyll} rlrlg)ll:é@hng tet-t kUtUAypIV};UIIaII;d .
N- hydr oxy- 2} 8R) - | {[ 4- (4-HI uor ophybemay} - 1 | 24-Cmﬂh015{-r ahydr ¢pyri di ne{ 357 M+
1-sul fonyl ]} am o} - 3- benzyl OX) prop| onam
1-[6-fl UOI’O'i,_Q,_g, A=—tetirahydro—tjeta-carbo ?%Sndlngw f U“i, prperTare—2=
(R) - car boxy| #c a¢i d. benzyl p4-(¢Rhlorppheny] )S 75.6-76.9 | 439
, 4-tetrahydfo- befa- car bjol i ne- 2-4ul f onyl ] am ﬂ)@rahui%r opioni¢ acid. |M+H
2- (R - ((pyTdrmz=yt gty ) =112, 3 4~ t¥L 1 anydr o- Dera-gar bot e
sul f onyl ] an{ o) pf opi onilcHaci d. | benzyl 4'Ch1°1'°P1P612dm{’R - 362
[ 4- (4-fluorpphenyl)- 1,R,3 ,6-tgtrahydropyridine- 1 -sulfionyl]- 4arves
-4- et hyl vaferfrciacra. NNYOTroxXy-2Z2-({ K- 3
[4-(4-f1uorpBhenyl)- 1,PH3, 6-t et P5MMr opy | FRESBOXY - sul f ¢nyl ] - &%0no}
-3- (R - et hy! val ¢ram de} piperidino M+H
|7 H pyridin-3- | 4-(4-chlorophenyl)- | 159.2- 440
' ylmethyl | piperazino. TFA 159.5 M+H
_ salt
8 H H 4-(4-chlorophenyl)- | 151.3- 348 M+
piperazino 152.1
9 H benzyl 4-(4-trifluoro- 49.7-51.4 | 472 M+
méthylphenyl)-
piperazino
10 H benzyl 4-phenylpiperazino. | 45.1-72.9 | 405
TFA salt M+H
11 H benzyl 4-(4-methoxy- 46.4-67.5 | 435
phenyl)piperazino. M+H
TFA salt
12 H benzyl 4-(4-fluoro- 126.7- 422 M+
' phenyl)piperazino. 127.3
TFA salt
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Representative conmpounds of this invention are as follows: 5 |I.
Conmpounds of fornula (1) where R err] = hydrogen, Rerr] = -NRerr]ORerr]

where Rlerr] and Rlerr] are hydrogen, and other groups are as defined
bel ow ar ewo98/3278°PD Stereo-- R err] R err] - NR[ er r | RCIVEDN98/80188t er O-
MPt. [err]C Mass chem : cycl oam no group
Spec. 1 2(R 2- propyl benzyl pi peri di no 80. 6-85.7
370 H 2 mple l'ino
oo o A Ry X : -%éf’hoxy- B 405 M+
357 M+ _yDpipetgaindi no | 122.5 H
benzyl (4 r g l) - 176. 9 443¢ _ ~
ey 2 o f2 (41 5[0 HH&HMMH %ghzg 4@%h?oﬁopheny1) T67:198 | 453
4-chl or opi ppridi ho 362 piperazino M+H
MiH - 6 115 . HlH be eyl 4-(RRERRSPHenyl)- | 141.2- 363 420
pi peri di no M+H 7y _( ] Hélyhen},) gyri di h- 3-.
4- (4-chl orophenyl)- 1H49.2- 440 piperazino. TFA 1432 (et hMi+H
pi perazino. | TFA } 159. 5 M+H salt sal t 8
H -LA-chl ofQphenyTl ) - I,5- 3438
biperazino |16 | 152, {H o | 2methoxy- 4(d-chiorophisgyly | 54.1-57.7 | 406 M+
4-(4-triflupro- 49. 1-51. 4 ATt piperazino. TFA
met hyl phenyl) - pi per azifno 10 salt H benzyl
4- phenyl pi pg+azfor—aibti—"rt2-O o5
TFA sal t 17 H  MH|benzyll 4-(4-methyl- 13Behzyl | 419
4- (4- net hoxy- 46.4-67.5 435 . .
ohenyl ) pi pef azi n?). Vil phenyl)piperazino. | 131.1 M+H TEA
sal t 12 H benzyl TEAsaltf | uoro- 126]7- 492
Q’:;A cal 18 H benzyl BRsepemyRer aziinge 2-127.| 397
' piperazino. TFA 156.8 M+H
salt
19 H benzyl 4-(4-chloro- 39-47.7 454
phenoxy)piperidino M+H
20 2(R) methyl H 4-(4-chlorophenyl)- | 143 362 M+
piperazino
21 2(R) methyl H 4-(4-chlorophenyl)- | 99-101 363
piperazino.TFA salt M+H
22 2(S5) methyl H 4-(4-chlorophenyl)- 363.1
piperazino : M+H
23 2(RS) | methyl H 4-(4-chlorophenyl)- | 75 ]363.2
piperazino efferves. | M+H
24 H pyridin-3- | 4-phenoxy- 127.5- 421
ylmethyl piperidino.TFA salt | 128.9 M+H
25 H H 4-(4-fluorophenyl)- | 51-54 333
piperazino.TFA salt M+H
26 H H 4-phenylpiperazino. { 123.1- 315
' TFA salt 126.1 M+H
27 H H 4-(4-methoxy- | 119.4- 343 M-
phenyl)piperazino | 120.9 H
.TFA salt
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13 H benzyl 4- (pyridin-4- 87. 5- 405 Mt
yl )pi perazi no 122.5 14 2(R nmet hyl benzyl 4- (4-chl orophenyl ) -
76.7-79.8_ 4 pi per azi no
M+H 15 W°§8§32"ﬁ‘ met hyl 4- (4-chl orophenyl ) - 14FCERSS/ONEY
pi perazino. TFA 143.2 Mi+H salt 16
H . 2rrethpxy—4(4—chtoroptenyt ) =154 —t=57—7F—466 :
et hyl p| B&r ati no. ?IFB\ H 4-(4-methyl- 62sHit 114329
H benzyl 4-{( 4- et hyl} - 130} 2henv])-419
phenyl ) pi pefazin¢. 133} 1 MH %,e Y)_ TFA sell\{[ﬂfB
H bgnzyl 4-lcycl opentlyl - 156 | piperazinggFFA salt
pi perazino. |3§A }156.8 g MtH | H 4-(4-triflud@lt 19| 144-14
benzyl - (4- ¢hl or o- 39-47.7 454 ( 145|383
phenoxy) pi pgri di fo - MiH 20 2(R) | mediphenyD- M+H
4- (4-chl or ophenyl}) - 148 362 W piperazino :
pi perazino ¥ (R thyl Z-Chl or oph TJ).-. 99-.10T
363 30 H i pi peiéﬁlﬁ'ﬁ %A sal t T18-114 330
2(9S) met hyl H 4- ( 4- chl or ophé¢myderidino 363. 1 M+H
pi perazi no M+H 3 2(RS) t hyl H
4- (4-chi oropRényll)- 75 |2 363. 1 4 eHloxy- 56-61.5 | 359
pi perazi no effervies. MH|24 phenylpipera- pydi di n-3- { M+H
4- phenoxy- 127. 5- 421 zino, TFA saly! met hyl '
pi peri di no. FfFA—sg+t—%2619 25 = +
4-(4-fluoropBnyl))- 51-pH 333 |H 4-(2-chloro- 165- 347
pi perazino. TFA sql t M-H 36 Doi ; 65.5 M-H
4- phenyl pl Pet azT o2 81= 45— pHeny )plperazn% 1 TEA—satt
126. 1 MB327 H H H H 4-(3-chlorp.- ret hqxdp8.1-  11|B48-M+
343 M ' ] 1 eggiﬁbzl rqgg 420.9 HTFA
sal t pai | LAl — R et nyl - 62- 74
329 34 H H pt én@-rr}xtropheny 358\kH
piperazino M-H
35 H H 4-(4-benzyloxy- 162 419
phenylpiperazino | efferves. | M-H
36 H H 4-(4-phenoxy- 131 407
' phenyl)piperazino | efferves. | M+H
37 H H 4-(4-cyanophenyl)- | 155- 340
piperazino 155.5 M+H
38 H H 4-(4-biphenyl)- 391.2
piperazino M+H
39 H H 4-(3-methoxy- 134.1- | 345
phenyl)piperazino 134.9 M+H
40 H H 4-(3-trifluoro- 110.9 382 M+
methylphenyl)- efferves.
piperazino
41 2(RS) | ethyl H 4-(4-chlorophenyl)- 376 M+
piperazino
42 H - H 4-(pyridin-2- 75.1 316
yl)piperazino efferves. | M+H
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pi perazi no. TFA salt 29 H H 4-(4-trifluoro-
144- 145 383 nmet hyl phenyl ) -
M+H . pi perazi no 30
H WORSFR#MEo Xy - 110-114 330 PCT/EP98/00180
pi peri di no M-H 31 H H
4- (4-ethoxy- 26-61.5 359 .
phenyl ) pi perjat3 H MHH 4-[4- -
zi no. TFA sallt 32 H h H [4-(1. 1242 2- Ilolrso- 42J(_)65-
347 pméﬁgﬂﬂ}lsrquh nd 117165. 5 | M-Bit H 43
H H 4- (3-chl gro- _:bﬁe,;yl)_p,pmgﬂ,g N
phenyl ) pi pefazi ng 8| 6,34 H
- Cant 1 opHaay |- 2(RS) | n-bityl 54 H 4-(4-chlorophenyl)- | 156- 404 M+
zi Fzrgzi noI . M H 35 piperdzino H56.4 '
- (4- benzyl gx)- 162 1Y
phenyl ) pi pergt}z%i nd effpfves. |¥H 36 4-(3-phenoxy- 126,5 405
4- (4- phenoxy- 131 407 phenyl)piperazino | efferves. | M-H
phenyl ) pi pengz ng effpgves. INM¥H 37 H
pbganatod b Ik IR A Y 4-(3-benzyloxy- | 120-130 | 421
pi perazi no 155.5 M-H 38 phenylidiperazino |H M+H
4- (4- bi phenyl - 391. . eqe o~
pi perazi no 4)7 H M+HI-§9 4-(pynﬁ.1dm-2- I444-145 316 M+
4- ( 3- met hoxy- 134. 1% 345 yl)piperazino
phenyl ) pi pefazi na 34 M+Hi 140 (5 .
PheRYL )PPl nq oy Sel fhethy Y 45 c.hi&ro?yndm o2 363 M+
met hyl phenyl}) - efferbes 2-yDpiperazino efferves. pilper azi ng
41 7 2(RS) |gethflary |Hetyi |H 4 (4-¢hl enyl ) - : k '
pi perazi no 42 ( ) IS'I Y H ISH‘,'Hé%epyrl di 1 55-62 éqfw
316 yl mmadm. no fferves, | MpHH
43 S0 |2(R) H2-propyl |H-[4- (1, 14%52nloropyidia- | 146.7429 |302.1
tetrafl uor oJet hox\- 11). f pl% 2( °p "
phenyl ) - pi p¢sazi-do-44 2(RS) n-butyl 2‘yl)plperaan1- (44 ddifor aphe IM‘["H
156- 404|9t  |2R) |2-propyl |H pl pe| azindiorophenyh54.144.1- 391.1
piperazino 154.8 M+H
52 2(R) tert-butyl | H- 4-(4-chlorophenyl)- | 185-186 405.1
piperazino M+H
53 H H 4-(pyridin-3- 179.3- 316
yl)piperazino 179.6 M+H
54 H H 4~(5-trifluoro- 145.2- 1384
methylpyridin-2- 145.5 M+H
yb)-piperazino '
55 2(R) methyl H 4-(4-benzyloxy)- | 68-71 358.1
piperidino M+H
56 2(R) | methyl H 4-(3-phenylpropyl- | 89-93.5 386.1
oxy)piperidino M+H
57 2(R) methyl H 4-(4-chloro- 93-94 378.1
phenoxy)piperidino M+H
58 2(R) methyl H 4-(5-trifluoro- 121.3- 398
methylpyridin-2- 121.7 M+H
yD-piperazino
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45 H H 4- ( 3- phenoxy- 126. 5 405
phenyl ) pi perazi no efferves. MH 46 H
4- (3-benzyl oxy- 129- 130 421
pheny! )piﬁv S MkH 47 H H PCT/ERI8/00180
4- (pyri m din- 2- 144- 145 316 M+
yl ) pi per azippeo—4 2R ety = S5=——ctroropyrtdin 162
363 M+ 59 |2(R) |2-propyl |H 2}-4-(4- Qll'llsé?'am no bﬁ/ 8rves| 426.1
2(R nethyl H 4- PE;”OXY', | pheno®Ppfdéridino P£99.8 M+H
pi peri di no e 2(R) 2= Er; opyt— H
4-(5-chl or i i R) 148:mopyl BH2 1 4-(5-triflucro- 158.3- 1 426.1
2-yl) pi pergzino | 147 MtH bl 2(R) | méthpipyedin-2H | 158.8 M+H
4- (4-chl ordphenyfl )- 1%4.1- 391. 1 . )
pi per azi no 154 8 Med B2 2(R) | Yh-piperazing :
4- (4-chl or qgyeny i(‘R)1851é1136m149ﬁ- 1 4-(5-chloropyridin- | 218.4- 405
pi perazi no H p3 2 l—i H | 218.6 M+H
4- (pyri di n-|3 179 3} 316 -YOpiperazing. o oh218.6, o9 §M+H
4 6 |2(R) W(1-methyl- | HA- (5-tri Jl-l(ldbbblorophlaﬂﬂ)-Z | 158.5384
nmet hyl pyri di n- 2- 14 .15 %F inerazin 9.6
yl) - pi perazi no 5p 2( R IR hy H pip 3-(4- ben zy?o‘xy) - 68-71
358.1 thio)ethyl eridino MtH 56
2(R) met H 4- (B Ipr:) 93.5 §
2 oi pori g{;; H o4 5;%@@’1 I%;Erhdxﬁ% 53804 | 4341
4- (4-chl or 93-94 378} propyl yl)pxperazmo M+H
phenoxy) pi p o MrH $§_ R I 2. H 65 434.1
4-(5-trifl uF 121 4H  "5gg] bt 4@%{’.3 64
net hyl pyri df n- 2 1214. 7 M+H | propyl yDpiperazino M+H
yl)-pi peraz ( 2R  2-prpp - 8569-84.90T|3<859r
Y5b DLPCTAILES, |2® | ety Xi’enzﬁmﬁ%nox ) i per i dijgg 1139
M:tH 60 2(RL__P-propdl H 4-( hcarbmxlmeﬁdmmm 3. +H
met hyl pyri df g6 2- | 2(R)159 - BethiftH [ H Y1) - Pl Bg(eaiiBRbEAzyl- 28BI6-8813eN 43812 V|
H 4t (5-chl or'opyridin- 218. 4- 105, M+H
2-yl ) pi perakino |218.6 M+H aminocarbonyl)- +
methyl]-piperidino
67 2(R) methyl H | 4-(4-chlorobenzoyl)-| 77.4-79.7 | 390
' piperidino M+H
68 2(R) methyl H 4-(4-chlorobenzyl- | 81.5-82.4 }405.1
carbonyl)piperazino M+H
69 2(R) methyl H 4-(4-chlorobenzoyl)-| 107.9 391.1
piperazino decomp. | M+H
70 H H 4-(phenylamino)- | 55.8-57.2 '| 329
piperidino .TFA M+H
salt
71 2(R) methyl H 4-(benzyl)- 73 3422
piperidino efferves. | M+H
73 2(R) methyl H 4-(3-chloro- 90 378.1
phenoxy)piperidino | efferves. | M+H
74 2(R) 2-propyl | H 4-(4-benzyloxy- 149-156 | 463
phenyl)piperazino M+H
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62 2(R (1-methyl- H 4- (4-chl orophenyl)- 158. 5-
1- met hyl - pi per azi no 159. 6 thio)ethyl 63 H
3-phenyl - 4-(pyridin-2- 58-59.5 434.1 propyl
yl) pi per aX¥mps/32748 M-H 64 H 3- phe RHT/EP98/00180
3I-§Biy[)ia?iagi- o % ML 65 2(R)__ nethyl y Prew
car bony! ) pi 2t of 38 “ﬁﬁwﬁxﬁ’f? " or | bRy (1505|4332
4-_[(4-ch|b'or benzyl - 86.16-88.3 433 2 piperazino efferves. | M+H
31:31 ESE](: Q?B ;rglodi 1(%(R7 (Z_I(Z: ﬁ IL’E'[ hyl 4:::;2;(;m_ I}oélﬁlrlé:sliér'obeanzoyI ) -
MH 68 2(R) frethyl thmbtmyl 4- (k-chl orobenzyl - | 81.5-824 405.}
PPN |13 I It ) A P et FT VR P
pi per azi no deconp. MtH 70 thibjpiperidino H | efferves. | M-H
gi' l(ogt‘f’g?"ngm B9) " 28 T 2bicigyl,” | pyricin-3- 4-(phenoxy)- [1289 14681,
2(R methyl H 4- (| lybmetlsy]) - | piperidido $éffetves. | M+H
e o 179 |8 oot B A | 4a@RdbNy)- T [ 658 3722
phenoxy) pi peri di ho efflrves. NrH 74 2 Bjperididopr opy| | efferves. | M+H
Shéﬁ‘yf’)egiz%'er o niz(&)“g‘ 1R 46% 2.phenoxy- | 4-(pyridin-4- 436.],
75 2(R |2-prépyl H ethyl 4- bi phyhpipprazing50. 5 433, 2| M+H
Bfl ?ir 2?1: 2?0- 81 é?ggsjs’?sbenz%ﬁ'- " 2(1337191 i ? éﬁf&r@ﬁfylndlﬁ' 8 %esngo;y) .43&1. di r;v
117.2 io)ethyl 7imethyd ) § pet byl —Ml-l)plperazmo 4 (4 chl or pMeHy | -
114 392 182 |2(RS) |phenyl- | methyl 4-(5-chloropyridin- | 145.9- 468.1
ethyl _ 2-yl)piperazino 146.8 M+H
83 2(R) 2-propyl | pyridin-3- | 4-(5-bromopyridin- 527.1
ylmethyl 2-yl)piperazino M+H
84 2(R) 2-propyl | H (4-benzyl-4- 136.1- 386
hydroxy)piperidino | 139 M+H
85 2(R) benzyl H 4-(4-chlorophenyl)- | 167-168 439
piperazino M+H
86 2(R) 2-propyl |H 4-[4-(pyridin-3-~ 177.5- 464.1
ylmethyloxy)phenyl | 177.8 M+H
]-piperazino
87 2(R) methyl H 4-[1-(phenyl)- 91.9-94.4 | 358
hydroxymethyl}- M+H
piperidino
88 H H 4-(4-nitrophenyl- 374
amino)piperidino M+H
89 H 2-phenoxy- | 4-(pyridin-2- 134- 436.1
ethyl yl)piperazino 134.6 M+H
90 2(RS) | benzyloxy } methyl 4-(5-chloropyridin- 484.1
methyl 2-ylpiperazino M+H
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thio)piperidino efferves. MH 78 2(R 2-propyl pyridin-3-

4- (phenoxy) - 128. 9 463. 1 yl met hyl  pi peridi no
ef ferves. 2(R) 2-propyl H 4- ( phenoxy)
372.2 wo Sdisahds ~ pi peridino ef f er‘iFeTéE""@ﬁ)ﬁ?E?"so
2(R H 2- phenoxy 4- (pyridi n4- 436. 1
et hyl Y Io-p+pe S 2L RS} Benzylgxy H-
4-(5-chloro 4-(5-chloropgidind | 125.5- 454
2-yl) pi per azi vl - . et
4- (5-chl or opy 2@]%&{2@3}},! ¥ll28‘1 M+H
2-yl ) pi per ag 422pmethylpyridips i| ®i5n- 3- | 386 M+
4. (5 bromopyridi | 220 1)  Lsvioophehih |2pdal pgrazi no
.'}JI Up_y LI \‘-I-'IJVIIL_yI = L . T
hydr oxy) pi p¢PBdi n@(R1L39| phenpeH 4§31 2(R) |4d@rehjoro- H 498
4- (4-chl or ophenyl]) - 167&1?0@1?&;@ 1439 X benzoyl)gxpendino M+H
pl per azi no \Y J PToOPy ™
4-[ 4- (pyri dif843- | 2(Ry77| methyl 44ethyl 4-(4-chloro- 418
yl met hyl oxyyphenyl 177.8  MH benzoyl)plpendmo a M+H
] - pi perazi n¢g—87 2(R) et iyt H I=C p eyt )= ST 994 =%
358 95 H H hydr &x@hﬂévlﬁm idino 1 147.3- 344
pi peridino §8 H H 4- (4-ni trophdnytr-6 M+H 374
am no) pi per ifdrmo VFH 4 .. 2 PIIE -
4- (pyz PdPn 196 |26B) | 2-propys. {H 4-{A-(pyridin-4 lﬁﬁi%y 464.1
yl ) pi perazi o 134.6 MrH 40 2(RS) ylngemyjloﬁg()y nmet ryll72,1 M+H
4- (5-chl or ogyri difn- 484. 1 oh )Hﬁt
2-yl) pi per azi+e MiH g enEP FYeIve H
4- (5-chl or o@7i dijr(R) 12bmbthyl 45 #benzeylbipbndmo 94.2- 356
2-yl)pi peragino [128.1 M-H 42 2(R) 2-propyl H 102.9 M+H
4- ( 2- met hyl Jy+ehp—-O9o—1—-38 6~ -
5-yl oxy) pi pg98di r(2(Raeff c2peapyl 93 H 2(R) @ksanybylpipetidino | 187.2- 4- (|883Mer -
498 t hi onef hyl benzqyl ) pi peri di no 187.6 MHH 94
Z(R) nmet hyH Athy: 4 (4 b:l.: Oo1-0 438 -
benzoyl ) pi p4i9Pdi &(R) methyH pyridin-3- | 4-(4-chloro- 481
ylmethyl benzoyl)piperidino M+H
100 | 2(R) 2-propyl |H 4- (5-chloropyridin- | 97-98.4 407
2-yloxy)piperidino M+H
101 | 2(R) phenyl- H 4-(4-bromo- 530
thiomethyl ' phenoxy)piperidino M+H
102 | 2(R) benzyl- H 4-(S-chloropyridin- | 86-86.7 486.1
thiomethyl 2-yDpiperazino M+H
103 | 2(R) 4-hydroxy-| H 4-(5-chloropyridin- | 142 456.1
- benzyl ' 2-yl)piperazino . M+H
104 | 2(R) 2-propyl | pyridin-3- | 4-(4-bromo- 143-146 541
yimethyl phenoxy)piperidino M+H
105 | 2(R) 2-propyl | 3-(pyridin- | 4-(4-bromo- 569
3-yDpropyl | phenoxy)piperidino M+H
106 {2(R) phenyl- H 4-(5-chloropyridin- 472
thiomethyl 2-yl)piperazino M+H
107 |2(R) . | methyl H 4-(4-fluoro- 148.1- 374
' benzoyl)piperidino | 148.4 M+H
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95 H H 4- phenyl pi peri dino 147. 3- 314

147. 6 M+H 96 2(R 2-propyl H 4-{4-[ (pyridin-4- 171 8-
464. 1 . yl met hyl oxy) - 172. 1
phenyl ]}- p¥B&3%¥%o 97 2(R)  nethyl H 4- benzW@tﬂono
94. 2- 356 102.9 M+H
98 . 2(R 20PN 4-be ridinag 187 2- 383 Mt
187 .6 99 | 208 | 2(RS} hy2-propesylt| illi n- 3- 14((51:«&!& yhdm- 59.8 3884

yl et hyl benzoyl ) pi pgri di no M+H 1 Zéergn -ptopyl H

4- (5-chl Or,),p_y_H_ﬁ A—OA-98-4 07 "Y )pt no M+H .
2-yl oxy) pi pE102li h&(R) | 2-pMdpsl 10H 2(R) pH@tbmo- H 4- {45k pgn0
530 t hi onmgft hyl henpx I per.i di 2
2(R)  benzp———H- i 4—eh cPcpy K‘;"R) 953%&‘3@ sg6 1 [MsHE

thi onethyl | 110 |2(RP- y| phenpler aZ inmeshyl 4-(4-chldrbl- 103 2(R 4- I*\ﬁdg.qu-
g: §/|5) Slhlpg; gDy”udl - 142&““*%?8.’1”04 SRy} 2EZO J’dmo ding | M+H

4- (4-Dbrono-| 111 126RN44 2-pepyl |H 4-{4—[(pynd1n-3’121— rrei n;w 2- 464 M+
phenoxy) pi pgeri di po M+H 105 2(R) }BrPéQy D :

4- (4- br ono- | 569 | yBikt LV )?‘Zégﬂ

phenoxy) pi peridipo MrH 106 2(R) nbtmyﬂ}-plpeﬂzmo

4- (5-chl oropyys dif brr thdi’2 | H 4-(hh& thyI .

2-yl ) pi peragi no ) me H 107 2(R ( mﬁ Pﬁ 172.4 370

4- (4-f1uoro 148 1- 274 benzo plpendmo efferves. | M+H
benzoyl ) pi pgnigli mQ(R)148 2<Lpr H |H 1 Q8 4-(R{fdh-3-2- Pl Qpgny! Hi 449

4- (5-chl oropyridjn-- 90]1

2-yl) pi per aki no MH 109 2(R) | YbPlsmepyl- w1 | 131 44 MetBr ond-
450. 06 pheiperginpi peri di fo MrH 110
2(R) phenyl - yl ... 42 (4~chl oro- .. Pha.

thi omet hyl | 114 Kr enZAdsE0 e H di no 4-(5-chlogppyrigin- %I%l 21 B735%
4-{4-[ (pyri fli n-2{ 124] fthio- 444 M 2-yl)piperazino efferves. | M+H

yl ) met hyl oxy] - 128 5 methyl ' bhenyl } - pl perazi np
112 2(R)  pret e an i bA 4Pl 376

115 2(R) methyl 3-phenyl- 4-(4-chloro- | 508
propyl benzoyl)piperidino M+H

116 | 2(R) methyl H 4-(4-methoxy- 184.5 386

benzoyl)piperidino M+H

117 | 2(R) ﬂﬁophen— H 4-(5-chloropyridin- | 92.5-94.5 | 478

' 2-ylthio- 2-yl)piperazino M+H
methyl '

118 | 2(R) methyl 2-N,N- 4-(4-chloro- 461
dimethyl- benzoyl)piperidino M+H
amino-ethyl

119 | 2(R) methyl H 4-(4-chloro- 180.5- 427

phenylsulfonyl)- 180.9 M+H
. piperazino

120 | 2(R) 2-propyl | H 4-(benzthiazol-2- 146-148 414.1

yl)piperazino M+H

121 | 2(R) benzylthio | methyl 4-(4-chloro- 526

methyl benzoy!l)piperidino M+H
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benzoyl ) pi peri di no

efferves. MH 113 2(R) 2-propyl H
4-[4- (pyridin-3- 108. 1- 449
yl ) phenox 31 M+H dlno
114 2(R) w°6§/’?2| #l, 4-(5-chloropyridin- 97.8 porEplgftido
yl t hi o- 2- yI)plpera2|no efferves. M+H met hyl 115
2(R). nethyt henyt=4-(4-Cchforo-
propyl hé#Z oy sz pqr?‘ﬂ’f%&l methyl \p| f1@-chiqry  ned$B9 H
f)l- (4- n’F; hoxy- 184. 5 386 benzoyl)plpendmo decomp.
enzoyl ) pi peTLal VFE 117 R I OpNen-
4-(5-chloro 39/?3 di %(R) 92 EPEPY mhﬁ enzogaznlyZn | o 78.5-80 | 411
2-yl) pi peragi no M+H ympmbﬁmnal8 24R netr»M+H
2- N, N- - 4-¢nliaro- 46T e hyt—=
benzoyl ) pi p 104 mg(ﬁ)r 2-progyly |H 4-(benzoxazol-2; nj rc}-7§t'41y| 1298 2(R
net hyi H| 4-{( 4- chl or d- 180 yDpiperatitié 176.3 M+H
phenyl sul f op - 80 H pilpe Lno 120 7 Z- Qr opyT_§
4- (benzt hi a Y235 ] 2% g met g Flamore- 201.2-
yl) pi perazi ho M-H 321  2(R) bbnzuyy)pipbﬁdinuet 20I1.8
4- (4- chl or o; D met hyl} , yl) pilpglol dI Ng
M+H 12922 2(5{ R) 2 p‘?—pﬁopyﬁl met hyl 4 [4’(“2'“1(%01 1hI of ?—w p@ P
benzoyl ) pi péri dino decpnp. 123}| 2(R) 24 yDpbpstoxylret hy| efferves. M+H
4- (benzoxazgl - 2- 78. 5t 80 431 | piperidino . |
yl ) pi peri di fro 24— 2(R) Z= Propyl |
4- (benzoxaz$l122- | 2(Ry 75} methyl 39 4-~(4-chlorophenyl)- | 75-77.5 378
yl ) pi per azi fio 176.3 MeH 125 2(S) | aoRydayty- H M+H
4- (4-chl or o1 201. 2- ‘ benzoyl)plperidino 201.8 12
2(R) 2-prgpyl 1d 4-1 4 (inddazol Ppiperidingg > 18 1
yl ) phenoxy] { 128 qfA(Ry vep2-prdgy! | H 4_(q}|]nnolm-6- 112-142 pijpeni i nd
127 2(R met hyl H 4-(4-chlqr ﬂ? ? z:% 5-47.5 378
4- hydr oxy- N L yloxy)pipe: mno M+H
129 |2(R) |2-propyl |H 4-phenylpiperidino | 154.9- 356.1
155.1 M+H
130 | 2(R) methy! H 4-(benzoxazol-2- 136 369.1
yl)piperidino efferves. | M+H
131 | 2(R) 2-propyl |H 4-(benzimidazol-2- | 143.7 396.1
ylpiperidino efferves. | M+H
132 | 2(R) methyl H 4-(4-fluoro- 104 .4- 389.1
phenylaminocar- 1104 M+H
bonyl)-piperidino
133 | 2(R) 2-propyl |H 4-[4-phenyl- 141- 1422
imidazol-2- 142.3 M+H
yllpiperidino
134 | 2(R) 2-propyl |H 4-(4-chloro- 181- 418
benzoyDpiperidino | 182.5 M+H
135 | 2(R) methyl H 4-phenylpiperidino | 147.9- 328
148.3 M+H
136 | 2(R) 2-propyl |H 4-[5-phenylthiazol-. | 120- 439
2-yl}piperidino 122.1 M+H
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pi peridino 128 2( R) 2-propyl H 4- (qui nol i n- 6- 112- 142
423. 1 yl oxy) pi peri di no MrH 129
2(R) 2-prop 4- phenyl pi peridino 154.9- 356.1
155. 1 9§'w482(R) met hyl H 4- (benzoxazol -ECT/EPIBHG180
369.1 yl ) pi peridino efferves. MH 131
2(R).  2-prepH d-(henzimdazol-2-_ 143 7 206 1
yl') pi peri di §a37 ef?f(RDVGStert-W 13 2(R) | 4@tdilbropyridin- | 235- 405
4- (4-f1 uor o 104. 4- 389. 1 - o
phenyl ami no¢as—t346—4 Mic—1. “yloxy)piperidino { 235.2 M+H
bonyl ) - pi pefjil88nd AR}  PLipropy! 2-|fH opy ! g 4-(benzoxazdl—-2[— Aheny! - 304 -
422 i m dq 1472 IVH
y| ] pi peri di ne—134 2( R) 2 BF CF‘J'! = %’%plpegd]{nﬁ chl-ad 4%)9.5 1F%+H
418 139 | 2(R) methyl H benzd yﬂ-():p]!,peﬁ 6d| no |128.132 Mid2k3h
2(R nmet hyl H 4- phenyl pi peri Nme 328
148. 3 M- 136 | 2(R) 2-propyl H ‘Z:'e %’3 phenyl t hi azol - I\i[fg
439 2-yl] )dmpendm‘. 1 MiH
137 2(R tiapt - I g&lz : 4- (5-chliar I n- 35- 405
2-yl oxy) pi pe rliQ i r?{kz% Wﬁo]g 2(R @p&ﬁ r@ H 512
4- (benzoxazql-2-| 107- methxm 2 benzoyl)plpendmo M+H
yl') pi peridinqg) R 5 H13 2(R | 498ii¥droindols-
4-(2.3, 4,5, §- AR Lgerdl A -flucroindo 384
benzoyl ) - pi jagdi|mgR}40| méthR  |dEenzyl t hi g 4-qﬁ-ﬂuorobenz-4 (4- chl oro-| 387
512 nmet hyl benj d%qx)ﬂgo di no I\ﬁHHMl
2(R) nethyl H 4-(|5- 71 uor oi IR 384 +
yI ) pi peri dino MrH 342  2(R) | pisekiditlo H
4- (6-fl uoroh - 1a ¥
s oxazol 30 )ﬁ)?t_é 2AR) | methyp’"' | H 4-(4-chloro- 1093- L4905, 4i do
143 2(R)  |methyl H 4- (4- chl] denzoyloximé)39. 3 131.3405 | M+H
benzoyl oxi ng) - 131.3 M+H ' piperidino
144 | 2(R) methyl H 4-(1-benzimidazol- 384
2-one)piperidino M-+H
. 145 } 2(R) methyl H 4-(2,4-difluoro- 392.1
benzoyl)piperidino M+H
146 | 2(R) methyl H 4-(4-chlorophenyl- | 158-
sulfonyl)piperidino | 158.3
147 | 2(R) methyl H 4-{[2-(4-chloro- 154.9- 434
phenyl)-1,3- 1554 M-+H
dipxolan-2- |
- { yl]}piperidino
148 | 2(R) | methyl H 4-[4-(phenoxy)- 202-205 | 448
benzoyllpiperidino M+H
149 12(R) methyl H 4-(3-chloro- 390.4
benzoyl)piperidino M+H
150 | 2(R) methyl H 4-(4-fluoro-3- 388.2
methylbenzoyl)- M+H
piperidino
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pi pendi no 144 2(R) met hyl H 4- (1-benzi m dazol - 384
2-one) pi peridi no MrH 145 2(R) nmet hyl H
4- (2, 4- di'fyygQRA2748 392.1 PCT/EP98/00180
benzoyl ) pi peri di no MtH 146 2(R) met hyl H
4- (4-chl orophenyl -  158-
sul fonyl ) pi peCT I 15B. 3. 147 R) nefnyJ, .. H
4-([ 2- (4 chf dob- | 2R) 5. getyl JEp Pl4-wiluoro- 424.2
phenyl) -1, 3; 155. 4 M+H methylbenzoyl)- | M+H
di oxol an- 2- P ] ,Qipegi}fiHo} Elﬂgerl dino 148 |2(R
rTet hyl H __l' [ T \ lebl \JI\]I #UQ —=\JUJ ST N
benzoyl ] pi pIrliSﬁi NaQ(R) methytH 149 2(R) | 4s@tingthyl- H 115-116 370
4-(3-chloro 390.14
benzoyl ) pi pg+eie MH—A50—-R—-oeazqyDpiperidino M+H
4-(4-fluoro{3ds3 |2(RS) |3-phemy8s.|H 4-(5-chloropyridin- | 123.3- 468
Eahylz?%‘zm 1)- propYfH ., . .} 2-ylpiperazino 124 ., FM&H dirfo
I ‘-f'(q-'tl L UL UUIU. . i % i
met hyl benzoyl1f4 | 2(R) ] methykH | H 4-(benzimidazol-2- | 108 |c|3gﬁ9r| di rfo
152 2(R) |methyl 4- ( 3- met 115- 416 370
benzoyl ) pi perdio M52 (RS) %bﬂq.?\%“ﬂ MiH
4- (5- chl or opySBdi|AR) 12pmethyl  4dd 4-[1- (4-<piﬂ@q9y| 101.3- 392
2-yl) pi peragino }124 MrH 154 © 2(R) | pheR§1idroxy-H | 103.6 M+H
4- (benzi m dgzol -4- 108 369 e
y| ) pi per azi na MeH 1155 9(JQ) mﬂiﬁgrplpeﬂdmo
4-[1-(4-chlangs | ARY. 3| methyB92 | H 4-(thiophen-2-yl- | 107.1- 362
phenyl ) hydr ¢xy- 103. p H carbonyD)piperiding .,107.9, MH
net hyl ] - pi pgeici-o—156—2( R} dai-hy Hi YUPIPENGINg  l i Ydohen. 2.3
107. 1- 36257 |2(R) | methyl H 4-(benzasthiophat| )[pigoer- di ro412107. 9
MrH 157 2(R)  nethyl H 4- (Henzat hi ophen- 0, 1-
2-yl car bonyl]) - 111.1 M+H ezqylcar%onﬁ ) 1]1 1 pi%(g'hzdi no
158 _2( R) net hyl H 4-[ (4- chlpipesidiro 95. 5- 48 458.11
trifluorometipge- | ory | metff™ |H 4-[(4-chloro-3- 95.5-98 |458.1
trifluoromethyl- M+H
benzoyl)-piperidino
159 | 2(R) methyl H 4-{[methyl-(4- 79.1-90.2 | 420.2
chlorophenyl)]- M+H
amino-carbonyl } -
piperazino
160 | 2(R) methy! H 4-(4-tert-butyl- 79-84 412
benzoyl)piperidino ‘| M+H
161 |2(R) methyl H 4-(2-methyl- 75-79 370
' ‘benzoyl)piperidino M+H
162 |2(R) |methyl . |H 4-(4-phenyl- 100 432
benzoyl)piperidino | efferves. | M+H
163 | 2(R) methyl H 4-(benzothiophen- 384
3-yl)piperidino M+H
164 | 2(R) methyl H 4-(morpholin-4-yl- | 88.5-93.5 | 365
carbonyl)piperidino M+H
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benzoyl)-pi peridino 159 2(R) met hyl H 4-{[ met hyl - (4-
79.1-90.2 420.2 chl orophenyl )] -
M+H am no- car bonyl } -
pi per azi nBVQBW'”ﬁ R nethyl H 4- (4-t ert - but y PCTERGS/BO180
412 benzoyl ) pi peri di no M-H 161
2(R). met hayd H d-(2-npethyl - 75-79 3270
benzoyl ) pi petésli P2(R) | methyytH B2 2(R) | 44@khipkoindol3- | 95 401
4- (4- phenyl 100 432 e g c
benzoyl ) pi pkri di ho efflerves. MH 163 2 ﬂ?P‘PerfPé?%w gfferves. | M+H
4- (benzot hi pphen 384 _ 113 liquid
3-yl)piperif HIed 2(R | & - F
2. (ror phol | P18y | 2R)gg, megyle | EBE 4 lbttytindol- | 105 381
car bonyl ) pi peri df na M+H WiFperiiim) mef efferves. Hf M+H
o chorolnool}s, o9 ol 150 g
115 liquid 1667 DRER)  jroethyll = 3 4-(6-metindindohd | Alivil24- |881.1
381 - ' yl) pyl}?ﬁﬁéﬁhlﬁ@ efferves. | WMl
150 liquid E67 Tgi—mﬁ tTyt n —(o-TErhy ot =3 {15-127
381.1 168 (R) methyl H yﬂ-)(&fb@rq- i no 399 vikH
168 2(R met hyl 4- (5- f | igethylindol-3-y1)- 399 M+H
met hyl i ndol } 3-yl }- M+H o
pi peridino LB _2(R) net hyl H plpelzdlm net-hy-ful 388
434 - L%gg >(2(RI§) Zmethyl I HH f opgl(hanstion By bexetiplbol- I bB8er ves. | 4B4H
pi peridi no ? - pr opy eny 16%,7:
474 be 1%’%@’?&% @]yl ) - effirérgs. 1VK?F‘I_EI
pi perazino L71 2(R net hyl H pipeddifid- chl or o 95
436 : me t i, ohenzoyl ferve M+H|
oi peridino 1720 220 &P | Hy E)&&’mf‘%nnet hyl 1657 374
402 benzoxazol-5-yl)- 166 M+H
piperazino
171 | 2(R) methyl H 4-(4-chloro- 95 436
methylthiobenzoyl)- | efferves. | M+H
piperidino
172 | 2(R) methyl H 4-(4-methylthio- 402
benzoyl)piperidino M+H
173 | 2(R) methyl H 4-(benzylcarbonyl)- | 61-65 370.1
piperidino M+H
174 | 2(R) | methyl H 4-(pyridin-2-yl- 155 357
carbonyl)piperidino | efferves. | M+H
. HCl salt
175 | 2(R) methyl H 4-(pyridin-3- 137-147 357.12
ylcarbonyl)- M+H
piperidino. HCl salt
176 | 2(R) methyl H 4-(indol-3- 163.3- 367.2
_ yhpiperidino 164.1 M+H
177 | 2(R) methyl H 4-(4-chloro- 406.09
phenylaminocar- M+H
bonyl)-piperazino

§o



benzoyl ) pi peri di no MrH 173 2(R) met hyl H
4- (benzyl car bonyl )- 61-65 370.1
pi peridin MtH 174 2(R) met hyl H
2 Cpyr i di &Y‘} npas jas PCT/EP98/00180
car bonyl ) pi peridino efferves. M+H HC
salt. 175 2 | H I= a1 n- 3- - 307,
pi peridino. |HO dalt 176 2(R nmet hyl 2HDpiperazino  4-|(146d®! - 3-| M+H
163. 3- ¥ Z yT')pi 167]1
MeH 177 2( R§H9 Ry {2prepyl [H 4 (4 4:6rfnggo- - pﬁ-é'%_%o 9. 09
phenyl am nog¢ar - Vi-H phenoxy)piperidino M+H
bonyl ) - pi per ng /8 (R tert-n | H .
4- (5- br onopy T80 2R) , of methyd i 2.yl )pi%%‘r"g‘j%/ﬁ% 146.18% B wH |28 2(R)
2-propyl H 4- (4} f 1 uor o- 74. 3- {Deszoy®@iperidino ghenoxy) pi jpeHEdi na
MtH 180 2(R) § I 3- (4-dhl pr o-.. 9-93. 390
benzoy! ) pi paritdi r?(ﬁy mell, |4 2(R) %@%@*ﬁmﬂﬁ 153 357.12
4- (pyridin-4-yl - 153 357. 12 carbonyl)piperidino | efferves. | M+H
car bonyl ) pi geri dijno efferves. |[WH .HCl salt . HA
salt 182 H H 7= piltll TP pcl_i d_l Y +60=162 T8,
MrH 183 2(R)182 2-propylH H H 4-(6-cr|% kemylpiparidino g11605162107] 378.1
2-yl oxy) pi pgri di o MrH 184 2(R) et hyl H 4- ( najPkpE 2-
160- 162 37§% Y pTrpertdr o [ VHH
185 2(R)  |A83r dRWR) H 2-propyl |H( 4- chil or{dpifeehlpiopyndia- 4 81-96 339 (07.1
pi peri di no 1454.8 186 2(R) t ert - butlyl-ylokl)piperidérd 5 (t hi ophejnv@H
151. 5- 437 yI pyriarn-1Z-y11-: 1
M+H 184 |2(R) | methyl H peraﬁ’(ﬂﬁ‘PEé‘? - 2(R lgj)-‘éﬁ%py é)'qulf
4- (6-nethyl dyridijn- 147 4- 387 yDpiperidino M+H
2oyl oxy) Pl AT O R0 | 3-propyl 4 (4-chlorophenyl)- | 15435 LT 585 DI°"
piperidino 154.8
186 | 2(R) tert-butyl | H 4-[5-(thiophen-2- 151.5- 454
yDpyridin-2-yl]- 152.5 M+H
piperazino
187 | 2(R) 2-propyl |H 4-(6-methylpyridin- | 147.4- 387
2-yloxy)piperidino |} 148.9 M+H
188 H H "} 4-(4-chloro- 376
benzoyl)piperidino M-+H
189 | 2(R) tert-butyl | H 4-(4-chloro- 171.6- 432
benzoyl)piperidino | 172.1 M+H
190 |2(R) |{2-propyl |H 4-(4-chloro- 117.9- 421 M+
phenylthio)- 119.8
piperidino
191 | 2(R) 2-propyl |H 4-(6-chloroindol-3- | 112.1- 429
yhpiperidino 115.4 M+H
192 H 3-methyl- | 4-phenylpiperidino 383
butyl | M+H
193 |2(RS) |H 2-phenoxy- | 4-phenylpiperidino 433
ethyl M+H

Yj



benzoyl ) pi peri di no

4- (4-chl oro-
benzoyl ) p

171. 6-

MrH 189 2(R)

432

&gerldl ng 172.1 M+H 190 2(R)

tert-butyl

2-propyl H

H

4-

4-chl oro-

117. 9- phenyl t hi o) -FCT/ERIBPOES0
pi peridino 191 2(R) 2-propyl H 4- (6-chl oroi ndol -3- 112.1-
429 . ﬁq : vl ) piperidino 115. 4 MtH 192
H 3- rably -2 R%) PPENY! Pi PYrhEhI0 | 4- ineridi
but yl (RS) : J@HH 193 p%?nglggperﬁmo 2- phe n302>? -
4- phenyl pi pgridida 433 et hyl M+,
MtH 195199(R8RPH H 2-metHR h» |4-ph g oPilperidino| 37;
327 ' M + 2( 2- metfhox
4- phenyl pi pctri dida . 371 ethy et th M+
MrH 196 2( k906 H2(RS) |H 2- N, N 2N, K= pher|-ghedgisirdho o
di net hyl - %{Iﬂ n&e} hyl 1§h7 9f(l R) 14(R) - H
4- (5-chl orogyri dijn-  13p. 3- AFymetiyi- met hyl -
2-yloxy)pipdridino 133]1 MH | aminoethyl | propyl 198 2( 1-($)-(tert -
H . 4- (51 or i d 149165 465. - 1 ) -
2-yl oxy) pi pgr C@él n?&i Q(RMH 6H éﬁiﬁg}}lorfg}énd@” tﬁx% nmet rﬁ%l- H
4-(5-chlorogyridijn-  19Bm@thyl- 405. 1 2-yloxy)pppeupyﬂo 133.1 M+H
2-yl oxy) pi pgridirfo 200 %ﬁ 2do 2(R)  |1-(9)-
4-(5-Ch| oro y||U|||- 86 409 n urUA =
2-yl oxy) pi p4rli98i NR(R) ! -(M-(-qert— H dt—(ﬁ;d:hlamopyn@(m) 14916~ S) -| 465.H
4- (5-chl orogyri dijn- 66. ¢ . 421.1 _
2-yl oxy) pi pdri di o bS] pzr%lﬁﬂ)l’%}élhﬁ'%( pi33 o [MH
4-(5-chl or ogyridiln- 11jcthyl 35 1 di met hyl}-
2-yl oxy) pi pgriodi r2(r317| Z-métyl | H A(REBbropyridin- | 198.2- 405.1

{ propyl 2-yloxy)piperidino | 200 M+H

200 | 2(R) 1-(S)- H 4-(5-chloropyridin- | 86.5-89 409
hydroxy- . 2-yloxy)piperidino M+H
ethyl .

201 | 2(R) 1-(S)- H 4-(5-chloropyridin- | 66.2-73.2 | 421.1
methyl- 2-yloxy)piperidino ' M+H
propyl '

202 | 2(R) 2,2- H 4-(5-chloropyridin- | 117.2- 435.1
dimethyl- 2-yloxy)piperidino | 117.7 M+H
propyl

203 {2(R) methyl H 4-(benzothiophen- 384

o 2-yl)piperidino M+H

204 | 2(5) methyl H 4-(4-chloro- 201.2-

benzoyl)piperidino | 201.8
205 |2(R) methyl H 4-(quinolin-3-yl-N- 1395
' oxide)piperidino M+H
206 | 2(R) methyl H 4-(4-chloro- 406
benzoyl)- 4- M+H
hydroxypiperidino

207 |12(R) cyclo- H 4-(5-chloropyridin- | 171.1- 447

hexyl 2-yloxy)piperidino | 171.4 M+H

42



203 2(R met hyl H 4- (benzot hi ophen- 384
2-yl) pi peridino MrH 204 2(9S) met hyl H 4- (4-chl oro-
201.2- - benzoyl ) pi peridino geig P50 2(R
methyl WP oBR2ME -, (quinolin-3-yl-N 395 Foefddreo
oxi de) pi peri di no MrH 206 2(R) met hyl H 4- (4-chloro-
406 . DENZ0Y |4); 7= — g
hydr oxypi peli2Z88nd %67  pemropylcyidio- H| 4-(5-nitropyidig=2c 1y B-Bpyr i di 403
%ﬁ 1- 447 hexyl yDpipeZdOXY) Pi {RFfdriféd)0 Nﬁii4
Ug (K Z- propyl H 4- Q- NTTUropyrrarty: 2=
403 206" | 28RS | ter- H y1 )| preshioropgridin- df F2yes. | 4 204
2(R)  tertH H butoxy4- (5- chl or op rﬁ-ﬁbﬁy)piﬁb@@irﬁr 163 451 | M+H
but oxy- 2-yl om p| eridi no
met hy| 210 2( Q) ret-h : /I l 4-fluor nhnn7\1| 11 123
404 210 | 2(R) methyl H am rm(naﬁb@mbéﬁzyl- 110-123 40+
pi perazino 311 2(R 2- pr opyl pyri di nf- chl gropyri di.n- 2.4
498 yimethyl o 2- 135D caﬂ%&‘ipdl i A DY o
212 2(R 2- prlopyl pyridin-3 4-(4- cklp;peramno 140.19- 497 .
yl met hyl [ 0XyH 3 pel hdi 12 s 2 Hh 2 hyl
4-[ 4- ( phenoy 5‘.’)%? -(Wl 10 Z%Q&l Abélri]dln 3 Mfé gl'ill§r.opy.a£.1§)- 15%% 498
phenyl ani nodar - I\/Hr ylmethyl borj\3-ylopy)pipesidiney 2h52.7 2( H)M+H
net hyl Hl 519 41 64- hi 2 11 A48 _
am nocar bony I?)l-" 2(R) &lbr nyﬁldl%l:;pergrzlelﬁo 8 . 2(FR 1409 hyI497 H
4-[ 4- (benzylloxy) - 47811 yimethyl phenoxy)plpendmo 142. 1 .M+H .
phenyl ami nodais | oMH | methyl | H 4-4-(phenoxy) P@Yﬁ - P 6 azi o
216 2(R met hyl L 4- (napht h- 1- 64.2- 378
yl ) pi peri di do 165 MtH P17 2(R) Phegylﬁ@flm?ﬁf- r M+H
33(/I5) (F;Ihlpg: gglyri dijn- 83188 NHI4—06it25 - F)bonyl]gqger&iﬂcDYL
4-(5-chl or opﬁ?‘di 2R 74| methyl — LHg - 4'(4'&?%"“3'1‘ 110-135 | 448
| aminocarbonyl)- M+H
piperazino
215 | 2(R) | methyl H | 4-[4-(benzyloxy)- | 478.1
phenylaminocar- M+H
bonyvll-piperazino
216 | 2(R) methyl H 4-(naphth-1- 164.2- 378
yl)piperidino 165 M+H
217 | 2(R) 2-methyl- | H 4-(5-chloropyridin- | 83-88 406.2
propyl 2-yl)piperazino M+H
218 |2(®) tert- H 4-(5-chloropyridin- | 74-77.5 436.2
butoxy- 2-yl)piperazino M+H
methyl
219 | 2(R) propyl H 4-(4-chlorophenyl)- | 142.4- 391.2
piperazino 142.9 M+H
220 {2(R) benzyl H 4-(5-chloropyridin- | 76.2-79.5 | 455.1
2-yloxy)piperidino M+H
221 | 2(R) 2-propyl | H 4~(4-chlorophenyl- | 115-128 434.1
aminocarbonyl)- M+H
piperazino
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10

and are named as:
N-hydroxy-2-(R)-[benzyl-(piperidine-1-sulfonyl)amino]-3-methylbutyramide.
N—hydfoxy-z-[benzyl—(4-chloropiperidine—l-sulfony_l)amino]acetamide. '
N-hydroxy-2-{ methyl-[4-(4-chlorophenyl)piperazine-1-sulfonylJamino } acetamide

1.
5.
15.

23.
33.
41.
50.

5L
54.

triflucroacetate salt.

N-hydroxy-2-{[4-(4-methylphenyl)piperazine-1-sulfonyl]amino }acetamide.
N-hydroxy-2-{{4-(3-chlorophenyl)piperazine-1-sulfonyl]Jamino }acetamide.
N-hydroxy-2-(RS)- { [4-(4-chlorophenyl)piperazine-1-sulfonyl]amino }butyramide.
N-hydroxy-2- (R)-{[4—(5-chloropynd1n—2—yl)p1perazme- -sulfonyljamino}

butyramide.

N-hydroxy-2-(R)- {[4-(4-chlorophenyl)p1perazme-l-sulfonyl]armno}butyraxmde

N-hydroxy-2-[4-(5-trifluoromethylpyridin-2-yl)piperazine- 1-sulfonylJamino }

acetamide.

4y

8

ni

but oxy- 2-yl ) pi perazi no M+H met hyl
219 2(R pr opyl H 4- (4-chl orophenyl)- 142. 4- 391. 2
pi perazi no 142.9 M-H 220 2(R) benzyl H :
4- (5-chl oMPBIA#h- 76.2-79.5 455.1 PCT/EP98/00180
2-yl oxy) pi peri di no M-H 221 2(R 2-propyl H
4-(4_.(;h| or C_p_h,eny,l 115.128 434.-1
gm’ nocalr borjyd2p- 2(R% et-@uzémero- 151.6- 222509.2(R)
-pro ridin-3- 151.
yl Pret ﬁ% pgem]. »oi hen@yl)plpeaémo 91/ 06 o I MAHL)
4- (4- cyanogaasyl ) 2(Rj6. 4—(4»cyanophenyl)- 76.5-80 382
pi perazi no effe g&] M+H
4- (5-chl org A ZHRRES +
- M+H 224 2292 (RBR) p 4-(5-¢hléopytidiar dpyri di n- | BR.2-89.
VAT R L 2-yDpipérY) B Per Al Nl ey
<Y PI Upyl LB =" I T"UUT - T L
402 225 | 2(RS) | phenyl | H 4-(5-thowpytidipH Hess.m&sm w4
g/&;g 227 2(R met hyl H 2_},10?_@%3%5 o I 2, 3, 4 Mgt 10
MH 226 |2(R) |2propyl |H +(-tuomo 1m0 | 1712bs |40
met hyl (|di phepyl - #- (chl or openzoyl ) - benzoyDpiperidino® 341 72,4 M+H
met hyl ) eth GMCLRLL Ve 229 AL
phenyl iyl n-| He1- 64 | &ghloro-1,2,3,4- 7.4-108 | 373
2-yl oxy) pi M+-H 23( tetrdBydro-y4-fl ugro- H M+H
4- (4-f1luor - 92 4p6 5 phenlyl '
pi peri di no A1) 23carbolipg 4-(Henzyl - H
4- (4-chl or GRthyl Sp@iphenyl- 4-(ch]orobenzoyl)-0xyCar bo- |584.1
butyl o o [Ethybethyl | piperidino ™' ") | mum
N- hydr oxy- H pi per i dplreayll - sul {f4(Sehlaropyriding - [neE-64 | but fy44im de.
ES N- hy P- [ bengyl - (4-chj or opi peri di_%ﬁ)-p%élﬂhpn%yl am no] acqu_in_i de.
N- hydr oxy- 223t h(R)- [ 4{ @4hwhd-or pHheny! ) pi [petdafluorephenyl)- {09092 ami noj2écet ar
de 5 trifl uoroa%ﬁé@ge spl t . piperidino M+H
231 {(R) 4-(benzyl- | H 4-(4-chlorophenyl)- | 65-69 554.2
oxycarbo- piperazino M+H
nylamino)
butyl



23. N- hydr oxy- 2 {[4-(4- met hyl phenyl ) pi per azi ne- 1- sul f onyl ] am no

}acet am de. N- hydr oxy-2- {[4-(3-chl orophenyl) pi perazine- 1
- sul fonyl acet am de. 41. N-hydr oxy- 2- (RS) - o
{[4-(4-chl Wﬁ?ﬂ ) pi perazine- 1 -sulfonyl]am no }butyram JETERIBIOI30

N- hydroxy-2-(R)-{ [4-(5-chloropyridin-2-yl)piperazine- 1-sulfonyl]amno }

{1([)4 (4 chl oropheWﬁ%?rBJe( -ag(#%eﬂ %s#?%flﬁjﬁo?dlﬂut yram de | 54.

N- hydr oxy- 2- pulfqre. ]@mmq lpernienamide.pyri di n- 2- yl ) pi per azi ne-

-sul fonyl ] a o} 5 . 7 Y
{ [4-(4chl gngh erl;l hydroxy-2 @ﬁf{t[m@ﬁbmpheno fyg;r)llgemziix%e-alosulfo ?hmﬂfoqﬁﬂtg&r&&

I
Eo. N hydr 62y o byaro{(}e%zﬁﬂ() ﬁ%ﬁ%smemp@ﬁw@gxmram-m&nmmno}-3-methy1-3—
- sul f onyl kam no} buatkiyt ﬂiléhﬁ ramidef?2. N- hydr oxy- 2- (R) -

Ergt §13| f E: gggggsgm‘%{gl &e Zi @@ {f]l—(ﬁ:q'}:lémog%llﬁmb?.#uyl)meﬂgrtl]p}/penﬁme- -sulfonyl]
{[ 4- (4- chl or obenzymiae }propghdmide.ny| | pi peri di ne- 1- sul f onyl ]

(Lo (A" beney By ey ey ST RGO piproriny Lol 3 et

butyrani de. 10 7®utyramide

N- hyd o
} 3y roxyo2- GR) - {W-hzéﬂoﬁy-&' m)r@tyhuin 3- §Iﬁ&ﬂﬁ%ﬁ§/&§?&;§§ér&l§n&i%ﬁif&%ﬂ%&$§y no
[ 4- hydr oxypi peri dl%hy “Wm“g%nyl ] anmino }-3- met hyl but yr am de.

90. N hydrexyy- ZN-B}rdroﬁc?H—(R)l {4—15&195[&5&&6@@@@1&-Bsﬂfd@l}aﬁnﬁa} -Be-

1-sul fonyl ] am no}-3 J1 benzyl oxypropi onam de.

N- hydr oxy- 2- (R) - mTthy gﬂtyﬁ“mng?obenzoyl ) pi peridine- 1 -sul fonyl ] ami no }-3-

?Ze{\z I E hi op (r:I Opi ?1 n;ﬁé&gg& (Rgg{i;tnﬁ;i;h}l'liﬂk(ﬁehimWﬁmﬁ)l y{l)pllﬁzeraznlx?-1-sulfonyl]am1no}-3-
PYys di n- Mg g%%‘ R é pi per azi ne- -sul fony

am no} - 3- rret hyl bu N- hydr oxy- 2- ( .

[ 4~ (5- chi or o i d.hihzdwwwr{dw@m@mmlmmdmﬁﬁgl;foxgdlammo}-s-

met hybut yram de. Zy ropidnénfeoxy - 2- (R) - {

4- (5-chl di
Lydg oxgphg:ls IO [)Ir o:ch? &%I’[a[ﬁl @1@yrld1?ylzj41 %&){lmgyg‘g%gyllplpegazxne- 1-sulfonyl}
[4-(5-chlor opyr| dldﬂnﬁoyB)rmtﬁﬁbﬁ@mmdel sul fonyl Jamino }-3

N hydr oot (189 1S rai?f@b@ﬁz(émoﬁ?wmlwmém&y)gww “A%‘mxsl P0)

de. 136.
{[4- (5-pheny |1§@' azg! |hy3rc§kg)23 (Iﬁ_eﬁh-g'j '}ﬁlo}%ﬁ}ﬂ%n? 2B\ JpigtThzife-) -sdlfonyl]amino }-3-(4-

met hybut yr am
[ 4- (4- phenoxybenzdwd)'%}?b%yapﬁ@mfla%‘d?f onyl ] am no}
114. N-hydroxy-2-(R)-{[4-(5-chloropyridin-2-yl)piperazine-1-sulfonylJamino}-3-

25 (pyridin-2-ylthio)propionamide.

125. N-hydroxy-2-(S)-{[4-(4-chlorobenzoyl)piperidine-1-sulfonyl]amino ) propionamide.
136. N-hydroxy-2-(R)-{ [4»(5-phenylthiazbl—.z-yl)piperidine- 1-sulfonyl]amino }-3-
methybutyramide.
148. N-hydroxy-2-(R)-{[4-(4-phenoxybenzoyl)piperidine-1-sulfonyl]Jamino}
30 ‘propionamide.
159. N-hydroxy-2-(R)-{[4-(methy!-4-chlorobenzoylaminocarbonyl)piperazine-1-
sulfonyllamino}propionamide
170. N-hydroxy-2-(R)-{[4-(2-phenylbenzoxazol-5-yl)piperazine-1-sulfonyljamino}-3-
methybutyramide.
35 183. N-hydroxy-2-(R)-{[4-(6-chloropyridin-2-yloxy)piperidine-1-sulfonyllamino}-3-
methybutyramide.

¢{s



30 pr opi onam de. 159. N-hydroxy-2-(R)-{

[ 4- (et hyl - 4- chl or obenzoyl am nocar bonyl ) pi per azi ne- 1-

sul f onyl ] am no} pr opi onam de 170. N-hydroxy-2-(R)-{

[ 4- (2- pheWPB¥RId%azol - 5- y| ) pi per azi ne- 1- sul f onyl ] ani no} - 3- PCT/EP98/00180
met hybut yram de. 35 183. N-hydroxy-2-(R) - {

[ 4-(6-chl Orﬁﬁéri di n- 2-yl oxy&epi per.i di ne- 1-sul fonylﬂ] am no}-3- )

net hybut yr anit@@. N-hydroxy-2-(RS)-{NN¥alimetkylgminesthyld4«(mggnyDpiperidine-1-sulfonyl]
{N, N-di met hyl am nagifyil3-ht @ peridine- 1 -sulfonyl]

) 3-brfbeHyiifeikhn psulfe
F (5 chi or B0t AN Ry s F ShlampyHOGos ¥ iy Phieadity | golfonyamino)-2-

cycl ohexyl acet am dgclohexyht&amide.

s e e

[ 4- (5-chl or opyri diamifo ypropionaemde.i ne- 1 -sul fonyl ] amino }

YUt omyl | anPa) R QSR i DI RRRI R R e

Conpounds of for myplgramifesmhere Rlerr] = hydrogen, Rlerr] = -NRlerr]ORerr]
where Rlerr] 2g0d N-hyﬁbgd(@f{w-ﬂheﬁ%ﬁenﬁ%ﬁdﬁ%I-QﬁHétBﬂ]aﬁEiﬁoP-%—(ﬂﬁf i ned
bel ow are: D # eireo- . R err]CNR err]
-NR[err] Rferr]= Tuorophenylacetamidey py  ppss chem
het er ocycl oam no group C Spec. 232 2(R
pi peri di no I ol 2 _ 42010 _ amllApl2 11
b 2331 mﬂdé%@{n@ﬁ (D) where R? = hydrgé%rg !0 = -NR''OR'™ where R and
123- R are hydrogen, and other groups arel@&Slefined bagaw are: 2( RS) pi peri di no
4- (4-chl or ophenyl ) - 403
| perazi no vt —235 2R ' o
4-(4-11 uor opKBRY#| Stereo-| R RgR? CNRPRY= 7 | MPt | Mass
pi perazi no .| chem 107 236 | hetéfoByRloaminbREsuirdi N0 °C Spec.
4- benzyl pi peTaZTT . I38F - Tz 437
2(RS) pi p¢RPdi n fZ(R) piperiding. ( pyr i di hPYUQHAIBP per azi no 142- 370
144
233 | 2(RS) | piperidino | piperidino 123- -~
125
234 2(RS) | piperidino 4-(4-chlorophenyl)- 403
piperazino M+H
235 2(R) piperidino ' 4-(4-fluorophenyl)- 105-
piperazino 107
236 | 2(RS) | piperidino 4-benzylpiperazino 138-
. 141
237 2(RS) | piperidino 4-(pyridin-2-yl)piperazino 370
M+H
238 2(RS) | piperidino 4-phenoxypiperidino 106-
108
239 2(RS) | piperidino 4-phenylthiopiperidino 400.13
240 |} 2(RS) | piperidino 4-(pyridin-4-yithio)- 401.13
piperidino
241 2(RS) | piperidino 4~(pyridin-2-ylthio)-
piperidino

4b



M+H 238 2(RS) pi peri di no 4- phenoxypi peri di no.
106- 108 239 2( RS) pi peri di no
‘4-phenyl t di no 400. 13 240 B3l
pi peridi n@bBBh’gf%h 4- (pyridin4-ylthio)- 40117(‘11%‘(: 0180
pi peri dino . 241 2(RS pi peridi no 4- (pyridin-2-ylthio)-
pi peridino . e 2 pHpett-are 44— "”‘*‘Q-IE-LGA,LL-)-q/llr
84. 4- 430] 242 2(R) piperidino 4~(4-phlmmbedm§d)- 84.4- 84.480 H
243 2(R pyrrpliding 4- (4-chl Df)iﬁﬁ?ﬁ&ﬁayl ) - 864‘}6 M+H
pi peri di no 244 2—crrethyHiHo i
4- (4- chl or op@hZoy| 3(R) | pymalidina br(4-chlom'uirquimyl)-no pi perlisdi ng
M-H 245 2[R pi peri di no 4- (pypi Qh&né ylt h| 0) - 4( ]M-JFH
pl peri di no X Vi 24(?) 2‘ h{) pet —eH1o
4- (phenyl t hj &4i pp2i n¢ 2.2-dimegigdthio- 4-(ac orobenzoyl)- 14761
M- 247 © 2(R) 3}(S)- (Teidigiolmo  4- (4- Ppioerasnzoy!) - 484 MaH
car bonyl ) pi perTTdr O __pr@er T armo —iF248 20S)
2, 2- di net hy{ 4% o- | 2(R)4- ( PiReFdBCopyr i di n} 4<(pyridig-4-ylthigly. 1 401.1
mor phol i no yl ) pi pgrazi no lgppendeH 249 2( RS) M+
1,2,3,4-tetfanyarp-._Z-(4-cmi crropnenyl)
i soqui nol i np 8 h2e)a ipipsrdino lé‘fPthylthWIE‘mﬂlm 2(RS) pi|#®0aki mo
4- (4-chl or openzoy| ) - 431 pi| pgsi di :ﬂo.
TFA sal t 2571 RSY __4-(CYELOpT opyT.- - ( 4- CIjl oT OD® e
485 247 vl &@S‘k&ffhﬁéy‘ fs‘é%cglo%??enmﬁ)" M 8852
2( RI) ) 3- iaz abi cyc] [ 3. 1. (]carboﬂylﬁp@pﬂ'fdlmoaméﬂ&ihb . 42&3( L M+H
cycl ohexy L Rer | di ] .
4-(2-N, N- di eyl -5&3-(4-22%“6‘?%%%y| )14 (S-chlotegysidgi-2- ' | 126-  |450.1
am noet hyl ) } | per i dinmpholino yl)piperazilvé H 131 pijpgsHzi ho
254 2(RS) pef L 0 4-(5-11u LY
y1) pi per i di h3® SRS | 12,3 4pgitatydisd- zt‘%i)cg%ﬁ‘?‘i‘f&l}] pi pef 86k | 4521
4- (4-chl oropenzoyl ) - isoguipolino piperazino 16Fi4 e iMi-Ho
MeH 250 | 2(RS) | piperazino 4-(4-chlorobenzoyl)- 431
piperidino. TFA salt M+H
251 2(RS) | 4-(cyclopropyl- 4-(4-chlorobenzoyl)- 485
_ methyl)piperazino piperidino M+H
252 2(R) 3-azabicycl3.1.0]- | 4-(4-chlorobenzoyl)- 428
cyclohexyl piperidino M+H
253 2(RS) | 4-(2-N,N-dimethyl- | 4-(4-chlorobenzoyl)- 502.2
aminoethyl)- piperidino M+H
piperazino
254 2(RS) | piperidino 4-(5-fluoroindol-3- 425
yl)piperidino M+H
255 2(RS) | 4-acetylpiperazino 4-(4-chlorobenzoyl)- 473
piperidino M+H
256 2(RS) | piperidino 4-(6-chloroindol-3- 143- 441
yDpiperidino 151 M+H
257 | 2(R) | piperidino 4-(4-bromobenzoyl)- 474
piperidino M+H
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256 2(RS) piperidino 4- (6-chl or oi ndol - 3- 143- 441
yl ) pi peri di no 151 M+H 257 2(R) pi peri di no
4- (4 bro 474 i peridino
m&s%l%_@g 2(RS) 4-(pyridin-2- 4- (4-chl or ob &€ 100180
536 2 yl carbonyl) - pi peri di no M+H
pi per anz| no259 __2(RS) _4-(thjiophen-2-y]- 4-(4-chl orobenzoyl ) - .
541 258 | s@onuljophBRLazi N0 PipgichBeRazoyl)- l H 2po
2(RS) 4-(bpnzyl am %3) ()Pz%? 4-chl or obnﬁgo&/ nzoyl) $64. 2 58872
carbonyl ) pi peraziho pi p&ts D- pipe dmo MrH 261 |2(RS) | M+H
4- cycl ohexapoyl - 4- ( 4-pigeradmbenzoyl )} 541.1 _
pi perazi no rifdi,po VIFH . 262 VAURS)) _
4-f or nyl pi ppfazi noﬂ@s( zlgéﬂ?%ﬂ@rﬂbyl ) | 4-(4-chlorobenzoil), 541
pi peridi no carbonyl)piper2fito | gipEi%jino 4- (pyrrol i dijn-2- oneéM+H
4-(4-chl orop oy nyl) erTdf no
M+H > OP2es pq S clzl(Pﬁ'le%%E“no'Z( RS) -(ﬁ-cfﬂfr(?zgx “no- 3; 564.2
4- (4-chl oropenzovyl ) carbonyl)pip@razino | piperidino net hyl but &dnoyl | - { M+H
pi peri di no ] I NO al
265 2(RS)| % (N %‘e’?ﬂw é“nﬁyﬁ%w%%h ch %_r%ﬁ%’ﬁi‘&?ﬁ oylf 45411
car bonyl ) pi perazi piperidino  MrH 266 | 2(RS) | M+H
4- propanoyl } 262 (4 1)} 7 1
pi perazi no p| per 3—?@3%18&%%% 4—(4~chlorobe% 2(R 459
nor phol i no 4- (z-chlorobenzovl) pipetidino 432 1 M+H
piperidino {263 |2(R lMifi 8 | 444 _4-tefrahydrp
4- (4- chl or openzoy )(- ] 213(p?rr01 @dorob}rsl%o I nol i E\O 542
pi peridi no 5'°a"b°nYDPrH 269 | Pipetidigo 4. (phenyl afi no- M+H
4- (4-chl oropenzoy} ) - piperazino 550 car bonyl } pi per agi no
i peridino : H 270 Z errarmno
P soindol in-p26t | 2(RS) | #1(a-S)-amino-3-  “f 4d-chlorcbenzoyl)- 530
121 271 2[R pi peri Timathylbutanoyl]- 8- [ pipatidind, 2, 3, 4- M+H
tetrahydro-Jerr]-carboli 2( RS) Lper.l di.no
4- ( 5- chl or opefztrideazof Bﬁ)e?a;ﬁ[&z BeR'sht
4-yl) pi peri g6 | 2(RS) | 4-(N-methylidrhino- | 4-(4-chlorobenzoyl)- 488
carbonyl)piperazino | piperidino M+H
266 .| 2(RS) | 4-propanoyl- 4-(4-chlorobenzoyl)- 487.1
piperazino piperidino M+H
267 2(R) morpholino 4-(4-chlorobenzoyl)- 119- 432.1
. | piperidino 1239 M+H
268 2(R) 1,2,3,4-tetrahydro- | 4-(4-chlorobenzoyl)- 478
isoquinolino piperidino M+H
269 2(RS) | 4-(phenylamino- 4-(4-chlorobenzoyl)- 550
carbonyDpiperazino | piperidino M+H
270 2(RS) | piperidino isoindolin-2-yl 118-
| 121
271 2(R) piperidino 8-fluoro-1,2,3,4-
tetrahydro-f-carbolino
272 2(RS) | piperidino 4-(5-chlorobenzimidazol- 442
1-yD)piperidino M+H
273 2(RS) | piperidino 4-(5-chloroindol-3- 117.8- | 441
yDpiperidino 143.9 | M+H
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273 2(RS) piperidino 4- (5-chl or oi ndol - 3- 117. 8- 441
yl ) pi peri di no . 143. 9 M+H 274 2(RS) piperidino
4- (5-chl orRpGoREMg | azol - 443 PCT/EP98/00180
yl) pi peridino M-H 275 2(RS) 4-(benzyl oxy-
4-(5-fluoraqindol-3- 85 7- 560 car bonyl ) pi perazi no
yl') pi peri dijng : 276  2(RY) 1.
4- (6-chl orgi n(?ol R§298 51%%@ 4_(54(:}(191%%#0 i 0)11 brazi no 443
yl ) pi peri dijng ? 2 H 277 2(RS) {yhpi Qj r)er azino M+H .
4- (6- et hyl Iﬁsol 12(RS) 4-(€e§ﬂylox y1 ) [pi-pfishoftRiol-3- - 278
2( RS) 4-(rrethoxycar bony - 4-(4- ¢chl or obgn Zl?ﬁ ° 503 85'7. 360
met hyl ) pi pgrazind pi qsa:bqnymlperazmo y)plpendmm 279 2(R83.7 pi bMHHI nb
4- (5- 11 uor digmp! -|3(rS) 4—(benzyloxy- 4-(6-cmoromdonatcar bopyg hpi peEfgli No
280 2(RS){ pipdgridino §6 chljoropyrjdin-2-- 129.p- 419} -
yl oxy) pi perl-dino 179¢%¥b°n}ﬂ 1 en ridino 102.2 M+H
4- (5-chl or dpy77 dilrx(RS) [4bcekylpi 4-(6-methylindol-3- 464
yl oxy) pi per}i di no 141 étyﬁHH 282 2}‘;&8& (ﬁ))lcperl di no -
4- (5- chl or dpyr-idifpe2 197 2. 404 Dpiperi M+H
yl ) pi perazijmmzg | 2(RSI3|4-fmethbiydartidayl- %ElﬁbMofbbemEymonet hy! - 503
4- (4-chl or ) - l488 . car bonyI ) pi per azi NPt H
pi peri di no - ) +
4- (4-chl or |12(RS) | piperidif89 4-(5- ﬂuorohmw-B}pl per fzi no
R0 L oy aeb 2% X reabilipilitho
yl) pi peri di|n280 2(RS’,14 Vpxpendilnbl 286 2| RGj-chlprgpyridik-2+o 129.2- | 419
4- (6-fl uor oxazol 145. 8- 427.1 YT
3-yl) pi peri sttt irH267 Lylexydpipenidino, o\ oo 1294 [ M+H
4-(6-fl uor R2(RS) 1ppiperidipg 4-(5-chloropyridin-2- 141.1- | 419
yl) pi peri dijo 144. 2 M-H 288 - i i di no
4- (5- net hO)c(Jy'rTldw § - 437 Zﬁg@)mﬁh&iﬂ& 141.8 M+H
3yl ) piperi df 282 | 2(RS) | piperidimpH 289  p4{Syhlopipydding?no | 127.2- | 404
4-(4-chlorof2- 15¢- 416 Dpiperazino _ 131.6 | M+H
met hyl ) pi pejrazrm 153‘?“'?711-_2‘9@_—2(%%— A=formytprpergzro T
4- (4- et hyl oy 3(RS) | 4-(ampmethyl- 4-(4-chlorobenzoyl)- p{ #8%i di ho
M+H carbonyl)piperazino | piperidino TFA salt M+H
284 2(RS) | 4-(methoxycar- 4-(4-chlorobenzoyl)- 489
bonyl)piperazino piperidino M-+H
285 2(RS) | piperidino 4-(4-chloroindol-3- 143- 441
yl)piperidino . 147 M+H
286 2(RS) | piperidino 4-(6-fluorobenzisoxazol- | 145.8- | 427.1
3-yDpiperidino 146.9 | M+H
287 2(R) piperidino 4-(6-fluoroindol-3- 110- 425
yl)piperidino 144.2 | M+H
288 2(RS) | piperidino 4-(5-methoxyindol- 437
3yDpiperidino M+H
289 2(RS) | piperidino 4-(4-chloro-2- 156- 416
methyl)piperazino 158.5 | M+
290 | 2(RS) | 4-formylpiperazino | 4-(4-methylbenzoyl)- 439.2
piperidino M+H
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291 2(RS) piperidino 4- (2, 3-di et hyl phenyl)- 128- 397
pi per azi no 129.5 M+H 292 2(RS) piperidino
4- (5- hydr-xyi ndol - 3- 423
yl ) pi peri &yﬁ38’32 48 MrH 293 2(RS) piperidino FCT/EP98/00180
4-(4-chloro-3-trifluoro- 135.4- 470
met hyl pheny| ) -pi peridin 136 MrH 294 2(R) pi peridino
4- (5-cyanoi hdef - 3t 2(rs 432 -(2.3-di - -
yl ) pi peri di ho (RS) | pipeniding, o5 | iRy dimetiylphenyly ) | 128- 397
4-[(6-fluorhisothf azol -3 170 8-  443] pperazino 129.5 M+H
yl) pi peridinggs | 2(rRS)1] iperidinbtH 296 | 18hydrokyingbI-gli NO 423
4- (5-chl or o] ndol -{L- 441 L
yl ) pi peri di ha Med 297 | yhpiperiding nor i di ng M+H
4- (6-chl oropegz- 1} 2K¥) | pipkBBino 443 | 4-(4-chloro-3-triflyo 1354- |4
triazol-1-y|) - pi peg(l di m})pp% 167 M+H 29B ¢ NON- d met hyl 470_
4- ( 4_. chl oro \nnzny ) 502 meth enyl)smalﬂph A%) - M+H
pi peridino 294 {2(R) gl peridinoM+H 4- (5-cyanomdél—BBr azinp 299 {4k
pi peri di no 4(41 6, 7-tetrafl uof o 479. 13 _
i ndol _3_y| ) ‘\l nnrl | ra¥a) I\/Ll.l—l Qﬂn Y CI1 dl ridi nn M+H
4- (di phenyl TE%lyI (RS) 1(i@ip2ridiné58. 21 4 [(6-ﬂuor01soth1azol 3- 1170.8- | 443
pi peridi no 145 M-H 301 | peridino
4- ( 6- chl or operz+H-dazel 328~ 4l 2 §'l§ep?2>endn? 172 M+H
1-yl ) pi peri pjR%® | (RS) 1$piperidinbkH 302 | 4RSrhloretaddldrt - but yI ami noj 441
31301 per o ho 65— ropbpipgigif 20N ) P PO A7 vy
4- (1-trimet hgPBi | y(RDhy| piperidine. 8- 778 42—(6-chlorobenz-1 2,3- caf 65y | ) pigr az
fsijlu](c)(r)g?/ln;jgl b, 6, /- etra- 130. 4 MrH | triazol-1 -yl)-plpendmo .} 167 I M+H
O- YI')F ¢ . peTT U o~ LAY}
4- (benzyl ox /292{ B)- (4] %-® N-dimethai4 uorﬁ-(4-6h10&®fn61)’1)-614 16 502
car bonyl ) pi peraziho i ntﬂ(ahﬂ,ﬁ,cxllbbgylP_erl d ﬁi?enci: M-H 30p (RS] M+H
4- met hoxy- 4- (54f | uorgin 41. 2- 484. 16
car bonyl pi pprazi-n y :Hﬂ}ql?.ﬂzmu no 148. 7 MiH
299 R piperidino 4-(4,5,6,7-tetrafluoro- 479.13
.indol-3-yl)piperidino M+H
300 (RS) | piperidino 4-(diphenylmethyl)- 103.7- }458.21
_ | piperidino 145 M+H
301 (RS) piperidino 4-(6-chlorobenzimidazol- | 128.8- | 442
1-yDpiperidino 1324 | M+H
302 (RS) | 4-(tert-butylamino- | 4-(5-fluoroindol-3- 525.22
carbonyl) piperazino | yl)piperidino M+H
303 (RS) | 4-(benzyloxy- 4-(1-trimethylsilylethyl- 124.8- | 778.2
carbonyl)piperazino | sulfonyl-4,5,6,7-tetra- 1304 |M+H
fluoroindol-3-yl)-
piperidino
304 (RS) 4-(benzyloxy- 4-(4,5,6,7-tetrafluoro- 151.5- | 614.16
carbonyl)piperazino | indol-3-yl)piperidino 157.7 | M+H
305 ' (RS) 4-methoxy- 4-(5-fluoroindol-3- 141.2- | 484.16
carbonylpiperazino 148.7 | M+H

yl)piperidino

So

no



306 (RS) 4- (tetrahydropyran- 4-(5-fluoroindol-3- 141- 538. 21

4-yl carbonyl) - yl ) pi peri di no 200 M+H pi per azi no
307 (Rr wo 93r8¢4si di no 4- (5-acetyl am noi ndol - 3-  142- pcrA®98/00180
yl ) pi peridino 145 MtH 308  (RS) 4-[2(S)-am no- 3-
4- (6-fl uoroi ndol - 3- 525 nethylbutyryl) yI)plperldlno
M+H . ;IJCI oz 1ro—369 In\ % d'l\\I'UIIIBLII 1 5—orrF—t+etrq-
181- '551.1B06 | (RS) 4—(@nahxdremt:my| §-ﬂupmm°dyando| 141~ 1583821V H
pi per azi no Yl ) pi pef hdidroy (R v g ! opr opyl
4- (6-fl uoroijndol - 3- % 4803&90 Y)Plﬁe met hyl ) pi p=r2(a)1gi no M+H
yl ) pi peri di fa VPIRCFAZiN0 __( RS) 4- (N N-dipet hyl -
4- (5-f1 uor oijngtel - 3-(Ry111 %n&%é 4-(5-aceiliaiitdopay! | 142. | 464
yl) pi peridiro (1 3.7 H (19 ge a2| no 312 (1 ?)
4-[ bi s(N, N- 4-(6-fl haoraoindal - 3- yl)pip 4 ‘M+H
di net hyl ani g%os (Fgrds))pi if:r[iz 'Ia%uno?ﬁ 4-(6-ﬂ%i‘df1r|1dol-3- ] ) phgg pRos v ]4_8
pi perazi no 3 - (N, | yl - uor ophenyl) - - b
am nocar bonyl ) - pi per | tyryD- 11pYkpip 4%41? pi pe S’H‘Iﬂo
314 (R pi perli di no plperazihpz 3, 4- te rahydro-[err]- 92}2- 3 '
carbol i no 141 - N-di met hyk -
4-(4-chloro e%&goyl )(R) _ _Z-@%%Teaxyl- 4'(4’5%"21 s ul f ony )1-81' 351.17
pi peridi no aidiidcarbonyl)- flugropedok3+ no 316 | (1B} M+H
4- (mor phol i _ 4-(4 B{yglmenzoyl) yl)plpq dm 16 -
car bonyl )pl | SN A ABLE LR LAY =337 (WA
4- (N-tert-but310 RS- cyér(cydiopropy- h4g6- m0r®5®l 23 148020
am nocar bon ) _ yI ) pi p'ﬁ{e'ﬂ@lﬁﬁ;e;:az;np deg mm%}l—b N pi pRsLE NP
318 (R) PCTrar 11O G A chtot OPTTeTTy Ié IJL. #ﬂﬁi——
pyrrol - 2-yl jp#ber i[GR® - | #NiN-dimethyl- | 4-(5-fluoroindol-3- 1115 | 533
' aminosulfonyl)- yl)piperidino 113.7 |M+H
piperazino
312 (RS) 4-[bis(N,N- 4-(6-fluoroindol-3- 560.22
dimethylamino)- yDpiperidino M+H
phosphoryl]-
piperazino _
313 0.9) 4-(N ,N-dimethyl- 4-(4-fluorophenyl)- 89.8- 458
-} aminocarbonyl)- piperidino 1125 |M+H
piperazino
314 | B piperidino -1 1,2,3,4-tetrahydro-§3- 92.2- |379
carbolino 141.7 | M+H
315 (R) 4-(N,N-dimethyl- 4-(4-chlorobenzoyl)- _ "~ 1538.11
aminosulfonyl)- piperidino M+H
piperazino _
316 (R) 4-(morpholin-4-y}- | 4-(4-chlorobenzoyl)- 544.16
carbonyl)piperazino | piperidino M+H
317 R 4-(N-tert-butyl- 4-(5-cyanoindol-3- 142-200} 352.23
aminocarbonyl)- yl)piperidino decomp.| M+H
piperazino
318 (R) piperidino 4-[5-(4-chiorophenyl)- 91.4- 467
pyrrol-2-yllpiperidino 122.4 | M+H
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Q)

319 (R 4- (1, 4-pyrazin-2-yl- 4-(4-chlorobenzoyl) - 538. 13
car bonyl ) pi perazi no pi peridino M+H 320 (R
4- (pyri di.n-_3- 4- (4-chl or obenzoyl) - 522. 15
yl met hyl ) pPR83274b  pi peridino MrH 321 (R§T/EP98/00180
4- (nor phol i n- 4- yI 4- (5- cyanoi ndol - 3- 144- 546. 21
car bony| )pl [aVe \JII }oi-nefidi-ho— . 200 MeH. 322 QQ)
4-(2,2,2-tri 31@0rc -(R) 4- Hinwrmﬂermll-)-4-(¢ﬂ=élﬂoﬂobenﬁ@9)- 538.13
Lo ne I eer Mo | i M2 1D e
met hyl ) pi perjadbo | (R)pi p ad—i(pyniﬂm-} 4-(4-chlorobbitddyB24 R) . 522.15
pi peri di no 4-(5 %ﬁ ﬂ%l . - 510.1 :
sul f onyl i ndoj—3—yHy——= pipeitting’ M+H
pi peridino 3281 (|KR) zﬂmommhnwh-hl 04—(5-_cy4@(oﬁ\d@y-3noi ndof 184- | 546.21
?;53 o perbds mor pho| L BBonyhpiperazito H ﬁﬁ{;&idﬁfb ob200, | W52
I Ul 11U J \ IIU/\ "4
azetidi no 322 | (RS) | 4~(2,2,2-widlncgo7 ‘(-R;-fluorophqmrl)-m no | 142.1- | 469
4- (5-f | uoro-R- hydrjoxyl - | ethyl)pipérading > idino . 143.4 | M+H
am nobenzoyl p= - -ﬁ‘l‘%&; rperrdro
4- (2- am no- 51 333uor{dR) 4-(aminogabomyd- -(4—chlorobenzoy1)- 488.13
benzoyl ) pi pey i di nd methyDpieFz3d9 | fiffridino Pi peri di no M+H
4-[1-(4-f|UOUh6[§d)- ... 457~
pyrrol-3-yl] %\er i|diRdo | piperidingy 1y 330 | A§-cyanogl-methylpyr afilf33-y| 510.1
4- (5- cyanoi ndol - 3- 537 sulfonyligd@130f1y) ) Pi pgnaziono| M+H
yl) pi peridin M H 331 (R 4- hydr oxypi per {di no
4- (4- . chl or openzoy) _ o | piperidino
pi E)eri ﬂ: no %IzsI (R) 2,2,-dimédiyitiis2 @(ﬁ&)agmﬁrdl@r—azyl OXY 478
4- (6-chl or oi pdol - 3- 9 car bonyl pi perazi o
yl) pi peri din Loa_bibmpholing oo\ f yhpigerding M+H
4-(1-trinet h 26 | | @ hyl | pipefidifo?2- -(4~chlorophaﬂd)q)yl pi perazi np397.13
sul fonyl -6-cpl oroijndol -3y 108.2 . AZeHIN0 \  y ot e by oty LM
yl) pi perldln 334 2RS—A4—benzyoxy- FFE RSyt
98. 4- o327 (Rar bppipepdiper azi no Ih{ﬂ-ﬂuu;d-z-&yﬂtoxgt—m ndol - 3- | 430357
yl)piperidin aminobenzoyl)-piperidino M+H
328 (RS) piperidino 4-(2-amino-5-fluoro- 429.16
benzoyl)piperidino M+H
329 R) piperidino 4-[1-(4-fluorophenyl)- 451
. pyrrol-3-yl]piperidino M+H
330 (R) 4-(1,4-pyrazin-2-yl- | 4-(5-cyanoindol-3- 537
carbonyl)piperazino | yDpiperidino M-H
331 (R) - | 4-hydroxypiperidino | 4-(4-chlorobenzoyl)- 446
piperidino M+H
332 2(RS) | 4-benzyloxy- 4-(6-chloroindol-3- 98.2-
carbonylpiperazino | yl)piperidino 102.2
333 2(RS) | 4-benzyloxy- 4-(1-trimethylsilylethyl- 104.2- -
carbonylpiperazino | sulfonyl-6-chloroindol-3- | 108.2
yl)piperidino
334 2(RS) | 4-benzyloxy- 4-(1-trimethylsilylethyl- 98.4-
carbonylpiperazino | sulfonyl-6-fluoroindol-3- | 103.7
yl)piperidino
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335 2(RS)  4-benzyl oxy- 4- (5-fl uoroi ndol - 3- 85. 7-

car bonyl pi perazi no yl ) pi peri di no 89.7 336 2( RS)
4- acet yl pRe s 4- (6- et hyl i ndol - 3- PCT/EP98/00180
yl) pi peri ’&\flﬁo and are naned as: 232. N-hydroxy- 1
- (pyrrolidine-1-sul fonyl)piperidine-2-(R)-carboxam de. 234.
N-hydr oxy- 1--4—A4Ar—ch-orgphery)pipera —HRea2-L RS) -
car boxam de 4-benzyloxy- 4-(5-fluoroindol-3- 85.7-
N- hydr oxy- 1 e | ] pi peridi hgs2- (RB) - car bpx
N hydr %aeeohwpﬁ’p%%o“ Ynptehiaiy 805 |
1-[4-(4- phe Meacttyiplpémnyb] pil de(6rmethglifddlF3S) - car poxam dp.
239. N-hyd phenyl t hi 0) pi pe I}’%bﬂ’% gﬁn%ul fonyl ] pi peridi ng-2-( Rsr -

car boxam de’
N- hydr oxy- 1- @mdwmdnsz yl t hi 0) pi peri di ne-1-sul fonyl ] pi peri di ne-2: (RS) -

10 $ bo -1- - -
N-hydr oxy- 1- §4 (4%§E}Iorog eﬂ’ g?ﬁ‘gr agllllﬁoen_ya)psperlfdme% R) ?LarBO)éaIﬂl tet rahydro
i soqui nol i ne234( RY- E@PESM%&\WF chlorophergg)piperazme-l-sul onyl]piperidine-2-(RS)-
N-hydroxy- 1-[ 4- (4c§1|bbﬁmenyl )p| per| di ne-1-sul fonyl]-4-(pyridin-2-.

X hydr oxy 1. paT 4Rkl oy HAREE P eseEe: SOy ilniRssicine 2 RSk pagporamide.

car boxam de. 238. NeHydroxy-1- [4—(4-phenoxy)p1pendme— -sulfonyl]piperidine-2-(RS)-carboxamide.
N Dydr oxy- 4 3551y by bk 8 PELI MRl AL RSl otk S 2 per a2t

N- hydr oxy- 1-[ 4- (4celﬂuloaam3®- met hyl )p| pera2| ne- 1-sul f onyl ] pi peri di ne-2-(RS) -

20 4-( 2 éﬂ d-1- -2-
-[4-(4,5,6, 7- tetrﬁp}]oro?’nd% @% p| peri nec}ml ssﬂ%‘?{%"ef‘%‘élﬁ ngn 2-
(R)-car bdfanmi de. carboxamige. N hydroxy 4-cycl opropyl et hyl -

1-[4-(6-fluopgondel-h Q'— éiﬂﬂl%ghenyl)bplperazme-l-sulfonyl]—l 2,3,4-tetrahydro
sul fonyl ] pi per azi

N- hydr oxy- 4- (rmrpﬁ%eﬂql HI(OA cﬂff%"a?l ®4- (5- cyanoi ndol - 3-yl ) pi peri di ne- 1-
sul f onyl ] pi p268zi M?dx(o@-le@‘—@e&ﬂmoﬂhenyl)pxperﬂﬁ:h 1-sulfonyl}-4-(pyridin-2-
N 0xy- 1[4 (4l QUOBRERNAR S5k Pzl o] 6. Pyroxypper o ne-2
where R[ dbr] 267 hydf-bg@lﬁ’?(}’ﬂ[ %ﬂ-cﬂowwmm}mm}-sm}w@hwl}mawm err]
are hydrogen, and QifagimiHeouUps are as defined bel ow are:
277. N-hydroxy-4-acetyl-1-[4-(6-methylindol-3-yl)piperidine-1-sulfonyl]piperazine-2-
(RS)-carboxamide.
289. N-hydroxy-1-[4-(4-chloro-2-methyl)piperazine-1-sulfonyl]piperidine-2-(RS)-
20 carboxamide.
299. N-hydroxy-1-[4-(4,5,6,7-tetrafluoroindol-3-yl)piperidine- 1-sulfonyl]piperidine-2-
(R)-carboxamide. ' :
310. N-hydroxy-4—cyc1opropyhnethyl—l—[4-(6-ﬂuoroindol-3-y1)piperidine—1-
sulfonyl]piperazine-2-(R)-carboxamide.
25 321. N-hydroxy-4—(morpholin—4~ylcarbonyl)-1-[4-(5-cyanoindol-3-yl)pipeﬁdine—1—
sulfonyl}piperazine-2-(R)-carboxamide.
331. N-hydroxy-1-{4-(4-chlorophenyl)piperidine-1-sulfonyl}-4-hydroxypiperidine-2-(R)-
carboxamide.
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CPD Rlerr] Rerr] Rlerr]CR err] -NR[err]R[érr] = MPt. C

Mass het er ocycl oam no group Spec. 337
cycl opent.yl ghenoxypl peridino 124.5- 384 .
125.5 M+VO38/3274 cycl opentyl  4-(4-chl or ophenPCTEPISIPISEB
403.12 pi perazi no efferves. MtH
339 . ~ tetrahydro- 4-(4-chlorophenyl)- 192.5- 419
pyran-4-yl  HiIper €onfiunds of formula (lpé’lhe?re RMe e, Rw = -NR'"OR" where R!! and
cycl opropyl 423%%11 Hll,ogr Opa?ﬁd % n- 2- % (%%.6 pl perazi no
ef f er ves. Y Other groups arg &b Wflbelt‘?w(‘ifechl orophenyl )-  169. 9,
375. 09 pi perazi no efferves. MH 342
cycl ohexyl b- Gl orjopyg2 dijn- 2wz 116. 1 Iflﬂjd. ?_
pi per azi no b - R effe?g/es. MR K R = t et %I/’BF’G Mass
4-(5-trifluprdhethyl - 192. 5 454 heterocycloamino group pyr an- 4-lyISpec.
pyridin-2-y pt per azijno 192 344 .« e ran -
4- (5-chl or oo?fﬂ di n- 2- 186. 9 gyc}l"f&k@ﬁ *phenoxypiperidino pﬁé\‘ﬁr /584
yl ) pi perazi ho IMtH 345 cycl pph2xgl M+H
4- (4-chl oropgeayl) - 146. 1- IA ] -
pi per azi no 1466 [iGobgay | 4-a-chloropheny)-, o\ Li353, | 403.12
4-[ 4- (benzyloxy)phenyl - 186 1491, 1 piperazino py} efferves:| | M+H
pi perazi no | 339 eflf erves. ;ﬁﬂ@ 4- _ tety [o-
4- phenoxypi peridfno 148 400.1 .(4-Ch.lorophenyl) pyf a Mg yl 419
ef ferves. MeH 248 pyran-Acyl) o Piperazino. (5t f| ubi®2dt h\a|M+H
126.5-  45pP340 cyclopropyl | 4-(5-chloroPidiglidlyB- Y 132.6P1 PEeiAZOEI
148 M+H yelopopy ,( . 2 yl:)’ decohry) %49
p| per i di n-4 A Ad~chl drohenz \II \ _ 1484 piperazino efferves V +H
piperidino.| 8] $alt 270.6 350c3yclopropyl 4-(4-chloropﬂerwhy| spig9.9  |375.09
4- (4-chl or openzoyl ) - 52 f onyl &; er|
pi peri di no Mk piperazino din- 4. \efferves. | M+H
351  net hy| 342re{ hyl cyclohexyl 41 @z!(scdﬁx@rbpﬁmnawylb 116.1 - |[148.15
pi peri di no 186. 7 352 ! % nmet hyl p MH
4- (5- chl or opyrefa—2 457 3781 pipe eiierves. | M+
343 tetrahydro- | 4-(5-trifluoromethyl- 192.5- | 454
pyran-4-yl pyridin-2-yl)- piperazino | 192.8 M+H
344 tetrahydro- | 4-(5-chloropyridin-2- 186.9 420
_ pyran-4-yl yl)piperazino M+H
345 cyclohexyl | 4-(4-chlorophenyl)- 146.1- 417.1
‘ _ piperazino 146.6 | M+H
346 tetrahydro- | 4-[4-(benzyloxy)phenyl}-| 186 491.1
pyran-4-yl piperazino effervest M+H
347 tetrahydro- | 4-phenoxypiperidino 128 400.15
_ pyran-4-yl efferves. | M+H
348 cyclohexyl | 4-(5-trifluoromethyl- 126.5- }452.1
pyridin-2-yl)- piperazino | 148 M+H
decomp.
349 piperidin-4- | 4-(4-chlorobenzoyl)- 169.6-
yl piperidino. HCI salt 170.6
350 1-methylsul- | 4-(4-chlorobenzoyl)- 523
fonyl-piperi- | piperidino M+H
din-4-yl
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yl ) pi per azi no 167.5 M+H 353
t et rahydr o- 4- (5-chl oropyridi n- 2- 435. 1
ran-4-yl| i peridino M+H 354
et hyl Ywo ssiihaY) P! P 4-[ 4- (benzyl oxy) phenyl - 153, 7- 455TT§§§'ML“
pi perazi no - 155. Mi+H and are naned as foll ows:
337. N hydgexey—3t—4 p'%cncx‘ Hpper-ei-he—t—sufory-am-noloyclopentane- 1.
car boxam de} 351 | fiéhyl | methyl 4-(4-chlorobenzoyl)- 185.7-

N- hydr oxy- 4T {[ 4-

4-chl drop_henyl ) pi per azi 'h?uﬂenﬁi'ﬂ fonyl ] ami no} { et Lahyfir opyr ap

N- hydr oxy- 244

3521- ey q'ngth)ril eridi ne 1- d+-Gechjorppyridin}2-et r pbgTicopyf 378.4- Y
N i bl SE;..LL,:%W RS o AT o M
Corjpletratjuirof 1dr(|5tﬁtldor©pm &-e err] ={435.1

propi onami d 3§3LO
hydr ogen, err]

= . NR[ err] OR elgﬁlmqu@&qr %&Mﬂm@‘mﬂo R efr] are M+H

hydr ogen, a eT gﬁwupb arg s def Tegroer owar e ERPP-—5tpte6
Rlerr] Rer pié\rR[ mqtl}y methylRlerr]  R[ er | f-[4-(benzylpxspphenyl)-] 153.7-  i49.18
Mass ghem | piperazino - 1553 | M+H
Spec. 3 Derzyt—Trethyt—terzyt
36 363 M+ andyg nampdpsfollowsyr opy| benzyl net hyl
3-phenyl propys7. N-hydroxy-1- henoxy)piperidine-1-sulfonylJamino }cyc Ehtane—1357 -
2(RS) 2-propyl 4 yd b{[ggﬂl ﬁye)tpgl (4- bi ph eyn] ) - Jey Mb . 5- 482
met hyl pagpogamidey, | 358 2(RS) 2- propyl benzyl
met hyl benz$89. N-hydroxy-4-{{2§4-2thlorophefi9Dpiperazine-1-sulfonyl]amino }tetrahydropyran-4-
129 H S bo R@ 2- pr opyl benzyl H benzyl
391 3o ¥ BFopy ! benzyl  H met hyl
316 347. N-hydroxy-4-{[4-(4-phenoxy)piperidine-1-sulferlyl]Jamino }tetrahydropyragetyl-4-
2(RS) 2-propyl  cirboxamide. P€NZYI nmet hyl  3- (4-bi phenyl) - 68-71
509

351. N-hydroxy-2-{[4-(4-chlorobenzoyl))piperidine-1-sulfonyl]amino }-2-methyl

propionamide.
10
IV.  Compounds of formula (I) where R = hydrogen, R'® = -NR''OR" where R!! and

R"% are hydrogen, and other groups are as defined below are:

cPD |sereo | R! |R'onr®{ R® | R?® R?! M.Pt. | Mass
# chem °c Spec.
355 H benzyl | methyl | benzyl 36| 363 M+
356 | 2(RS) | 2-propyl | benzyl | methyl | 3-phenylpropyl 434
__IM+H
357 |} 2(RS) |} 2-propyl benzyl | methyl | (4-biphenyl)- 136.5- 482
methyl 138.5 M+H
358 | 2(RS) | 2-propyl benzyl | methyl | benzyl 128.2- 406
129 M-+H
359 | 2(RS) | 2-propyl benzyl | H benzyl 391
M+
360 | 2(RS) | 2-propyl benzyl | H methyl 316
M+H

LNy




propyl M 362 2(RS) 2-propyl benzyl

nmet hyl  2- phenyl et hyl 419 363 2(R

pi peri di no met hyl  benzyl 328

M+H 363V0 9I3F(WS et hyl H H PCT/EP98/00180
3-(5-fluoroindol -1- 157- 158

yl') propyl “and are naned as: 358. N-hydroxy-2-(RS)-{

[ benzyl - ( metyT = PenZyi]- am mogut T ony ) am o[ T - 3- metirytbotyrantde:
360. N-hydq8R%Y- p2@85)|-2-gromybgnzy! - ( njeteryyt - pmethd s LiB-f4ohighedy®rri no | 8-71 509

- 3-net hyl bufyranfde. § 363. ' _ propyl M+
N- hydroxy 1 gme Nyl -[enzyT - am nosualff onyT JRM NOJ pI PeErT dl ne- 2-§ Ry -car poxarm
e. )ﬁé&]r dePre! flor mul a |(dererhhpiehyl] p-phendethyl Rl efr] = 419
-NR[ err] OQ[ rr] {and dqther gdoups arje as def | ned bel ow ar ¢: M<"D
St er eo- errf ONR[ 4qrr ] o -NRlerr]Rerr[= REerTi—
Rl err] 83 2R 4 c herjpiperidino methyl | benzylhot er ocy§l oani nd. Boup}
Spec. 365] (RS) 4-f drmyl pi perazi np  4- (p-f 1 uor oi ndol {3- M+HH
benzyl 544 /I) |per|d|no

M+H ié’“ FR | mrildino  |B a4, 5, PIdeltln o) S3hB8I {3- H
benzyl 56 ylbp}opm perl di po :
M+H 367 - (et hoxy- 4- (5 f1 uor oi ndol - H

benzyl 574. ﬂ&g@nameﬁag car bonyl ) pi perazino vyl )p| peri di no

VEH 368 35ERSN-hydicpyed- f&wcrbwyl-anemyﬁ bagykamiposilfuttyagino) 3+ H
benzyl 628. 26 methylbutyramide. yl - car bonyl ) - yl ) pi peri di no

b (4.5, 6, 7-t 360ar NG00 ‘anub&msmyl-amms@fpnyna&ﬁneo}t-s-?ﬁ‘etr%y'n?&“tyrr%?ﬁxde
car bonyl ) -9i B&3aziNhydsoxy-P(aRetiylibeszyl-aminosulfonyl)aminc]pi fendlnM{'R)-carboﬁfxﬁde.

(R 4-(N,N—dirrethy|- 4-(4,5,6,7-tetrafl uoroi ndol - benzyl
641. 21 am no- car bonyl ) - yl) - &)I peri di ng

M+H V. (pmrppmazﬁs o6 formula (I) where R*> = H, R' = -NR''OR? and other groups are as
defined below are: :

CPD | Stereo- | R oNR? NRPOR2! - R!! R1Z | Mass
# | chem heterocycloamino group Spec.
365 | (RS) 4—formylpipemzi.no ) 4-(5-fluoroindol-3- H benzyl | 544
yhpiperidino M+H
366 | (R) piperidino 4-(4,5,6,7-tetrafluoroindol-3- | H benzyl | 569
yl)-piperidino M+H
367 | (RS) 4-(methoxy- 4-(5-fluoroindol-3- H benzyl | 574.21
. carbonyl)piperazino yljpiperidino _ | M+H
368 | (RS) 4-(tetrahydropyran- | 4-(5-fluoroindbl-3- H benzyl | 628.26
4-yl-carbonyl)- ~ | ylpiperidino M+H
piperazino
369 | (R) 4-(tert-butylamino- |} 4-(4,5,6,7-tetrafluoroindol-3- | H benzyl | 669.24
carbonyl)-piperazino | yl)-piperidino M+H
370 { (B) 4-(N,N-dimethyl- 4-(4,5,6,7-tetrafluorcindol-3- | H benzyl | 641.21
amino-carbonyl)- yl)-piperidino : - | M+H |
piperazino .

st



371 (R pi peri di no 4(4,5, 6, 7-tetrafl uoroi ndol - 3- nor pho- H

578. 20 : yl ) - pi peridi no
lin-4-yl- H
met hyl W°9%"7’54&A(+R) pi peri di no 4(5-f1 uor oi ndol - SCT/EPI8/00180
met hyl H 425 yl ) pi peridino '
MtH . 373 (R 4- (N Ndipethyl - 4-(5-cvanoi ndol - 3- - H
benzyl 594124, |z ineridi qrg. = |l ) pi ppriding
M+H ® pfﬁege"rmazi no a3 69?5&%?% ihdol-3 F%{Ilb 1 dj no 378.20
4- (5- cyanoi :Edol - B- met hyl | ¥herinegidino 460 lin-4-yl- M+H .
yl ) pi peri di M+H methyl and afe naned
as: 36%. N -
N benzyl oxy{438of )1 - 1|-pingddinp f | yor diHddkorgindal-$pi per i dif meethyl s|Hf ony | ¥28 per az
I ne- 2- (R ) - car boxam d.yhpiperidinb2 - M+H
N- hydr oxy- Nf net hy! - [4-@TJ uor Ol ndol - 3- yIJ PI PETT di Nng- L-sut fonytprpertdr
e- 2- 373 (@) - 4(-cyanjpdol-3- coppourddl of | banemlil §594.24
where Rlerr] = H R[erra}mno-caﬂbm{ygrr] GRpigérddinowhere Rlerd] and Rlerr] | ff
hydrogen angl other grqups are as dgfined bel ow are: 1( CPD St er eo-
R[err]CNR[e 1 A e ; —C lass
chem | 374 | (® piperidino | 4-(5efanciigois-opyr i di enekiyNg| methyl | 460
f@?.c's- "B TP PP Mo 4 O et LM aind
138.1 376 (RS) pi peri di no 4-(4-chloro-3-trifluoro-
136. 3- and are named as: net hyl phenyl)- 1, 2,3, 6-
137. 4 t et rahydr Pyl‘l di ne
377 (RS) 36%i pBrbepzilpxy-4-formyl-1-{4A5inareindek3 yhpippriiine-1-sulfonyl]pigyazine-2-
1, 2, 3, 6-tetrahydr (RO é¢aabdteamidé 08. 1 378 (RS) pi peri di no
4- ( 3-chl ogo- | u
ph(enyl ) - § éé G- erﬁ)ydroxy-N-meﬂyZ-g%é (5-ﬂu°1'mn]§p}-3—yl)plpendlne-1-sulfonyl]p1pend1ne-2-
t et rahydropyr| di ngR)-carboxadmide. ( RS) pi peridi no
4- (5-chl oroi ndol - 3-yl) - 113. 2- 439
1,2,3,6- tetrahydrocpyrl di ne - 157.6 M, +H 10 o 12 1"
ompounds of formula (I) where R = =H,R" = -NR"OR"? where R!! and R are
hydrogen and other groups are as defined below are:
10
CPD | Stereo- R'CNR’ -NR*R* = substituted | M.Pt.°C | Mass
# chem tetrahydropyridine ring Spec.
375} (RS) | piperidino 4-(4-chlorophenyl)- 137.8-
1,2,3,6-tetrahydropyridine 138.1
376 | (RS) | piperidino | 4-(4-chloro-3-trifluoro- 136.3-
| methylphenyl)-1,2,3,6- 137.4
tetrahydropyridine
377 | (RS) | piperidino 4-(4-methoxyphenyl)- 107.6-
1,2,3,6-tetrahydropyridine 108.1
378 (RS) | piperidino 4-(3-chloro-4-fluoro- 59.8- 418
phenyl)-1,2,3,6- 105.2 M+H
tetrahydropyridine
379 | (RS) | piperidino | 4-(5-chloroindol-3-yl)- - 113.2- 439
1,2,3,6-tetrahydropyridine 157.6 M +H
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380 (RS

1,2,3,6-tetrahydropyridi ne

pi per

i di no

4- (4-fl uoro- 3-net hyl -
phenyl ) - 1 WD 38/52748

4- (5-fl uoroindol -3-yl)-

M +H
67-70
M +H

533

381 (RS

100- 102
4- benzyl oxycar -
bonyl - pi perazi no

423

tetrahydropyri di ne FSA/EPBQEISO

4- acetyl pi perazino 4-(4-fluoro-3-nmethyl- 94-98 441
phenyl)-1, 2, 3, 6- M +H .
t et rahydr opyr kgh rle - A- (NN- d| pet il - (Agif] uorfo- hyl -
470 390 k2 m(%g?ceupéﬁgny . phen /F‘)-:(S ?ﬁﬁ%rqgmgoi 34yl . 16Dﬁ%k/lm 423
pi per azi no tlet rahydropyri di ne 384| L.A¥Gjetrapvdrapyridinedxy - M+H .
4-(4-fluoro{3 R ety . 4P9.a -3- car bdnyk-_7 '
nmet hyl phenyl )381l 3, é g) ,ﬂ’%%?iH (4-fluoro m?t?)yelr azi o 67-70 533
tetrahydropyri di e 385 | borgypipgragiapi d| RBenyYD-1,2,345¢ 4- br omdphenyl ) - | M+H
145. 5- 147 444 ) tetrahydrépytidineS- t et r ghydr opyr ijdi ne
M+H 386 (K TPEr L aimno _ 4-( 4~ TOpnenyr .- 9= 16T 38—
1,2,3,6-tet raﬁ%r oﬁ%lsbdi %eacetylplper H ggg'ﬂ?’%{qg'mywlperi di n84-98 441
4- (4-f 1 uoroghenyly) - 148. 2- 149 3 3gehenyl)-1,2,3,6- : M +H
1, 2, 3, 6-t et fahydrfopyri difne M+H B RS) . ..pi peri dijno :
4. phenyl - 1.}2, d a5 145 36k rahydroyrididé P
t et rahydr opyr 888 e (RS) | 4-(N,N-diniétlry138 P 4-(4<{fBjo-34ndthi¥- di ngt hy| - 470
4- (4-fl uoroghenyl]) - . 5- 456 ~ _am no-jcar bonyl )|-
1,2, 3, 6-t et flahydropyri di ﬁg‘“é‘fg‘%ﬁﬂﬁ% phenyl-1.2.3.87 neraziro 390 (R} +H
4- (NN-di met Hyl - J4- (4-f || pipesagieony | ) - tetrabyyrsp e 456
am no- car bonjy , 3. £05.58 t@%xdrop\ gl 2 M+H _19¢Pi|pe I N
391 (RS) p?%%ri&?ﬁi 4@@%9%{ -nethr?é%éﬁ@f 3 123. 2- 122&38 499
1, 2, 3, 6- t et fahydrlopyr i di|serbonybks. 8 Vinethydpheny )¢ R8B.6-4- (IN, N- di metjhM +H
4- (4-chl or oghenyl}) - Mipekahin®  472| tetrahydropyridine @M no-jcar bonyl )}-
1, 2, 3, 6-t et rfahygropyriaine — . M+H pPIPeETazino 393 R
2, 2- di et hyl { BF%- 4-|opssidiisheny| ) - | 4-(4bremophenyl)- 130 | 145.5-147 | 444
nmor phol i no 1, 2, 3, 6t et rahydropyri fijIpe3 6-tdirahydropyriliinet M +H
386 | (RS) | piperidino - 4-(4-fluorophenyl)- 159-161 384
1,2,3,6-tetrahydropyridine M +H
387 (R) | piperidino 4-(4-fluorophenyl)- 148.2-149 384
1,2,3,6-tetrahydropyridine M+H
388 | (RS) | piperidino 4-phenyl-1,2,3,6- 144.5-145 366
tetrahydropyridine M +H
389 | (RS) |4-(N,N-dimethyl- | 4-(4-fluorophenyl)- 87.5-91 456
amino-carbonyl)- | 1,2,3,6-tetrahydropyridine M+H
piperazino
390 (R) | 4-(N,N-dimethyl- | 4-(4-fluorophenyl)- 90.5-95 456
' amino-carbonyl)- | 1,2,3,6-tetrahydropyridine M +H
piperazino
391 | (RS) | piperidino 4-(4-methylphenyl)- 123.2- 380
1,2,3,6-tetrahydropyridine 125.8 M+H
392 (RS) | 4-(N,N-dimethyl- | 4-(4-chlorophenyl)- 84-116.8 472
amino-carbonyl)- | 1,2,3,6-tetrahydropyridine M+H
piperazino
393 (R) | 2,2-dimethylthio- | 4-(4-fluorophenyl)- 176.7- 430
morpholino 1,2,3,6-tetrahydropyridine |  177.5 M +H
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394 (RS) 4-(2,4-difluoro- 4- (4-fl uorophenyl) - 590
phenyl - am nocar- 1,2,3,6-tetrahydropyridi ne M +H
bonyl )pi p 395 (R pi peri di no
4-(3,4-dif uor o%ﬁenyl )- 57-61.5 402 PCT/EP98/00180
1,2, 3,6-tetrahydropyridi ne M+H 396 (RS) 4- (N, N-di net hyl -
4-(4-fluorophenyl)- 120. 3-121 492 | :
am no-sul fo 4 1 R t@Hi’fﬁMl’Op) r4| ﬁ@o M +H
pi per azi no b ( .@ Sicz r phol ifn QL ropherl) uor ophenyl ) - 390
102- 105 08 eﬂ)’l-afmn°caé°ar b dr%ﬁi” )Gp'ieBéhiéiZPmldme M+H
1, 2,3, 6-tetrjahydrppyri di|benyl)piperazivb+H 398 (RS) _
4-(2,2,2-triffygorp- .. 4- (@-Truqprophenyrl) .e3- 02. 0 16
et hyl ) - pi per a?pgo (R 2 %PW‘E‘B? r ahydr g %ﬁ’%ﬁﬁ@m@hﬂnw +H| 37-613D9| 402)
4-[bi s(N, N : 4-(4-f| uor ophenyl ) - ,2,3,6-te&8h33d38pyri(§ﬁ& M+H M +H
Chospnar o) 10396 | &) P RN AMEhSEY 1 b iuorophepyhy- (] 120.3-121 | 492
4- (N, N-di metjyl - { 4- (4- | amnmogsotfoyyl)- | 1,2,3 69lﬁtr4hﬁﬂo§yndzﬂ€ D M +H
ani no- car bonyl )- | 1, 2, 3, 6m s Labydr opyii di ne
pi per azi no o a..cd &S Saacy — .
N- hydr oxy- 1-] 397 4 ctRSr p4‘réln§ztpﬁlollm—2!—ﬂ-64t—@t-ﬁwryphwy)lcl di nej 1162+109ny! ]48i80er
i di ne- 2- (RS) {fifazinol 1,28 %-tetrahydro rdme v qp g & MoHH
N- hydroxy- 4-yenr L.al oy T orort-o—3- Y =Tk
t et r ahydr opyk B 8n @ul 4763,,!.2]2ptrp‘bm21 ) eb-GA-fimappheaybo x ami db’54.3-6250 b 467
\-hydr oxy-4°] 4 (4 f1 uor oplenbiperdrin 316 3 36 RENAYR aggﬁ&ih@ - 1 | M4H
-sul fonyl ] - 22 UI_IIb'LiI -t oTor photTe=3T —car-poxanie-
399, 399 | (RS) |4-Dbis(N.N- 4-{4-fluorophenyl) 08-102  |519 M+H
N- hydr oxy-4-f bi s(N, N-di itétaManmashos i t]oz 3'61&3&%3[& Mng‘ y pr ophenyl }-1, 2, 3,
6- tetrpghydro r|d| H -b—sulf(ny T pi per azi ne- 2- (Rp) - car boxni de.
10 VI | . Ui fodmula (1) where Rerf] = H Rlerr] =
- NR[ errLC]fQ_[ efr] where R|jepipdrazind R er:]l Zre . hydr ogen an§l ot her gfoups
A .1 s P W 2 S P TRy T
t et rahydropyyidi ng ring | aminG-carbonyl)- S§€c2,3,6-tetrahydropyridine M+H
piperazino
_ and are named as:
375. N-hydroxy-1-[4-(4-chlorophenyl)-1,2,3,6-tetrahydropyridine-1-sulfonyl]piperidine-
2-(RS)-carboxamide.
381. N-hydroxy-4-benzyloxycarbonyl-1-{4-(4-fluoro-3-methylphenyl)-1,2,3,6-
5 tetrahydropyridine- 1-sulfonyl]piperazine-2-(RS)-carboxamide.
393. N-hydroxy-4-[4-(4-fluorophenyl)-1,2,3,6- tetrahydropyndme-l-sulfonyl]-z 2-
dimethylthiomorpholine-3-(R)-carboxamide.
399. N-hydroxy-4-[bis(N,N-dimethylaminophosphoryl)]-1-[4-(4-fluorophenyl)-1,2,3,6-
tetrahydropyridine- 1-sulfonyl]piperazine-2-(RS)-carboxamide.
10
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401 (R

t et rahydr opyri di ne
4- (4-chl or o- 3- et hyl phenyl ) -
1,2, 3, 6-t S¥OABYEMBpyri di ne

4- (4-chl orophenyl)-1, 2, 3, 6-
bon-yl)am nobut yl

phenyl

tetrahyd
e OpyM genlanzl ofhey_groupsgye s deﬁnegjglow are

4-(4-fluorop

met hyl 4- (4-fluorophenyl)-1,2,3,6- 90.7-93 360
M +H 402 (R 2- propyl
65. 2- 386 :
82.2 M +H 403 (R 4- ( bBGEAERS860381) -
72-79 551. 2
t et rahydr opyri di ne " M+H 404 (R)

VIL
dj ne,

Coftigotindd SA6ARBANYY \)Jhére Zk’%: ﬁ R"ﬂg -%ﬁOfghere 12

enzy oxycar-

bon-yl am no) butyl tetrahydropyridine 65. 6 M +H 406 (R
2- pr opyl I-T 4~ uor ophenyT ) 203,20~
t et r ahydr opy{ i©FR¢ Stereo | R 144.5 hﬂﬁ oﬁ “J[’ﬁf!}“ed tert
4- (4-fluorophengl | ~éhetn 3, 6- 110- 3 Getrahydropynmne ring
t et rahydr opy{T d. n¢ 148 T 40 R -
4- (4-f1 uorop 1éﬂ§/ R), gmethyl gg 5. ﬁggfﬂuoropl?eny&)-i,z,&&
t et rahydropyji di n¢ 110 tdttahydrépdridine 4-ff | uor ophanyH
4- (4-chl or oph 6-  (6.5-/9 4 D darn
M+H and a ga%allréé) | ZPropyh N- hy dir %—(Q—fhgzr?ﬁ)-me ykp&;et%lsj H%igphek???-
1,2,3,6-tetrahydropyri d| ne- 1-sul fonyl 1,2,3,6-tetrahydpopypidimani deB2.2 40 +H
N- hydr oxy- 2- 11 (44t ri
1-sul fonyl]- 3-%3 [(ﬁ) 4%8{%}{? ram 32(4-ch§ogo$ﬁérﬁnyg120fg Cang%unds 3P1'2
fornula (1) wherelR err] henﬂl)amlmhmyl— tetrahydropwiidine jroupsmre as_deM nEd
bel ow are: erd R err] . ]
PR T R e ]QB!P (R " 4Phenyl el @S bphenyl)-T2% & OYFgE)s | 406
Spec. 410 RS) tetrphpdroppiidine 4- (4-f| Woro-3- | Mgl
TEtzhé"l gh?g”r aZIOS _(ML H | 4-(benzyloxycar- | 4-(4-fluorophenyl)-1,2,3,6- h61 d?opy ISaIS e
411 (RS) bon-ylamino)bugyl, § tetrshydropyridine ch) or o- 4.} 65.603 | M +H
f1uorophenyl } 404, 2.(R) 6- M‘-L%opyl 4—(4-ﬂuor0ﬂhenyl) -1,2,3,6- | 144- 372
t et rahydropyfi di n¢ 412 (R 4- (benzyl
4- (4- chl or ophenyl Y- 549 ydropyridine 144.5 M +H
407 | (R) tert-butyl 4-(4-fluorophenyl)-1,2,3,6- 110- 386
tetrahydropyridine 114.8 M +H
1408 | (B) 4-fluorophenyl 4-(4-fluorophenyl)-1,2,3,6- 89.2- 424
tetrahydropyridine 110 M +H
409 4-fluorophenyl 4-(4-chlorophenyl)-1,2,3,6- | 76.5-79 | 440
tetrahydropyridine M +H

5

and are named as:

401. N-hydroxy-2-(R)-1-[4-(4-chlorophenyl)-1,2,3,6-tetrahydropyridine-1 -sulfonyl]
propionamide.

406. N-hydroxy-2-(R)-1- [4-(4—ﬂuoropheny1) -1,2,3,6-tetrahydropyridine-1-sulfonyl]-3-
methylbutyramide.

bo



car bonyl am no) -

pi perazi no

(R 2- propyl H

yl met hyl o}gﬁ - M+H

phenyl ] pi POBRIB 214 (R met hyl
4- (4-chl or ophenyl ) - 347

pi perazi no

M+ 415

(R

nmet hyl

M+H
4-[4- (pyridin-4-

H

but yl
462

413

PCT/EP9I8/00180

H
4- (4-chl or op¥Bhy| Compogads of formula (T) where |R\ FeHi Bihs -OH and other graups are R

2- pr opyl defined below are: 4- (5-chl oropyridin-2- 392
yl oxy) pi peri de M-H 417 (RS) pi peri di no
4-(6-fluorophiazol -3- 348 _
yl) pi peri di hggpp sltéfe&'l8 ® R* | R'CNR® RRERA di no | Mass
4-(6-chloro nd#)l -B- 4P6
yl ) pi peri di ha LChEm H H Spec.
4- (4-fluorophgayl ) (RS) 4B2 piperidino | 4-(4-fluoro-3- 383
pi perazi no M+H | 420 H H
4- (4-chl orophenyl j-  3B3 methylphenyl)- M+H
pi per azi no M+ $#21  (RS) 1,2,3,6-tguraper i di ng
4- (5-chl or of ndol - Fl 4?6 hydronysidine
yl ) pi peri di ho—iH—ai22l—CRS)- LI LTI
4-(5-chloro |4de B(RS) 4P6 piperidino 4-(3—chloro-4~ 403
yl ) pi peri di po M+H _ _
62 . ho3 H ' bknzyl ﬂuorophenyl? ?,2,3,6 M+H
4- (4-chl orophenyl)- 424 tetrahydropyridine
pi per azi no Mty - H . . 3
4- met hoxypi )grllzdi 18R) 34 :4 (benzﬁl%ﬁ? H 4T(4 ch}or&fﬁ@@@ SM? -
425  (RS) carbonylamino)- | i pefi dino 4-RiBeTAERRY| i ndol - - M+Ha0¢
yl ) pi peri di ho " MtH| putyl 426 (R 2} propyl H
4-[4- (pyridim-3- a9 -
J1 et hyl oxy | fi3ny | (B wh2-propy! H 4-[4-(pyridin-4- 462
pi perazi no 42y (RP) ylfiefigdoxg)-no M+H
4-(1, 2, 3, 4-tetrahydr o- henylloi .
[ err] - car bolH-re}plperi-dine 428—L(R) A—propy Phenyljpiperagino
4-(5-chloro yll‘ll4dl 1(R) 37 tnethyl H _ 4-(4-chlorophenyl)- 347
yl ) pi per azi o M+ and arp naned asl"ipe ino M+
415 (R) methyl H 4-(4-chlorophenyl)- 346
piperidino M+H
416 (R) 2-propyl H 4-(5-chloropyridin-2- } 392
yloxy)piperidino M+H
417 (RS) piperidino | 4-(6-fluorothiazol-3- | 348
yDpiperidino M+
418 (R) piperidino | 4-(6-chloroindol-3- 426
yl)piperidino M+H
419 H H 4-(4-fluorophenyl)- 432
piperazino M+H
420 H H 4-(4-chlorophenyl)- 333
piperazino M+
421 | (RS) piperidino | 4-(5-chloroindol-1- | 426
yl)piperidino M-+H
422 | (RS) piperidino | 4-(5-chloroindol-3- 426
yl)piperidino M+H

é(.




410.

1-[4-(4-fluoro-3-nethyl phenyl)-1,2,3,6-tetrahydropyridine-1-sul fonyl] pi peri
di ne-2- . (RS) - car boxyl i ¢ aci d. 413. 2-(R)-

([ 4- (pyri Wh8R2748vet hyl oxyphenyl ) pi perazi ne- 1-sul fonyl ] am rREYERISOOERO

met hyl butyric acid.

1-14-(1,2,3,4- tetrahydro [err] carbollno)plperldlne 1- sul fonyl ] pi peri di ne- 2

-(RS) - car bokyj 1 ¢ aci d. nas, of . for
where Rlerr 4244 and Jﬂner gr oups aP%szg defl ned %4‘9 orophenyd)- | 424 Ccpp
St er eo- err] Rl ert] Rl err] Rllerr] piperazino M+H
Mass # chem o e
Spec. 4p3* (RS Zﬁpropyl H bg‘?{%ﬂ met hyl | methox¥piperiding,y | 342
466 Mt 430 [ RS) H H bgnzyl netjhyl benzyl +
348 Mt 1433 { H ben - §1 benzyl Z
(RS)  2-pr )pyf —@S)be hzyl  nmethyl | 3-¢ 4-2%]%#%% )‘%%‘Bﬁhyﬁmiéﬁ'l\m 468 438
(R met hyl 2-phenyl - H 2- ghenyl et hylyDpiperidino ABAH
(RS) 2- pr dppyk R) beha t hyl enzyl _ 391

M-H 434 (R;§ ) ] Ao blélgzyl met hyl | BTy | 449
405 M+H af dlractbymmeaﬁj— M+H
gz?i?S) {ben [ - [ 4-Di phenyl e[ nyt plper%m Hotrt

- - AN - - S osTtion RUBLELY) ety /
ric *%57 {@y) 483. y e piperidino 1,23 ,4- tetrahydro- T
2-(R)-[ 2- phenyl et hyl 2} phenyl et hyl ajvi nosyl f onyl )ah}.aabmlﬁ@pgﬁham@c . 5

M scel | aneo 19,6 0NTP 4306. comgound or- fornuta where # BT T
= -NHOH, R[¢r ?? ah erP]pr@PMydr ogeE&,{ R grr] and 4‘(5‘qh[l‘§PPXn4‘B'&et .k
-(CHerr])[err]- pnd R prr] = 4-bi phenyl ngt hyl i s fpylypperagino M+H

1

N- hydr oxy- 5- ( bi phg@&l&i yl methyl) - 1, I-di oXxo-

, 2, 5-thi adi azol i di ne- acgflﬁ?n (361 mM+). 10 437. A conmpound of formula
) where, REEQ.r] 1:£4-(Nlﬂuelro-&[m¢thylphaw1)?|_l,@r3r (}-tetrahydn’opgﬁdineﬂ[-ﬁﬂfdnyﬂpﬁ:eridine-z-
err] together ‘(Rf)%l% 11):E db and R err] 4- phenoxybenzoyl 1s naned
enz

I
Rl
as N-hydroxy-5-(4 oyl) -11d|oxo- 1
, 2, 5-t hi adi a¥bti d?v(&“ﬂ&émr&wﬁeylmethyloxyphenyl)plperamne—l-sulfonyllmmno}-3-
5 methylbutyric acid.
421. 1-(4-(1,23 4—tetrahydro—B-carbohno)p1per1dme-1-su]fonyl]plpendme—2-(RS)-
_ carboxylic acid.
427. 4-[4-(4-benzyloxyphenyl)piperazine-1-sulfonyljtetrahydropyran-4-(RS)-carboxylic
acid.
10
IX. Compounds of formula (I) where R' = -OH and other groups are as defined below
are:
CPD | Stereo-| R' |R*| R® R* R* Mass
# chem Spec.
429 | (RS) 2-propyl | H | benzyl | methyl |4-biphenylmethyl 466 M+
430 {(RS) {H H | benzyl | methyl | benzyl 348 M+
431 | (R) methyl H | benzyl |H benzyl
432 | (RS) |2-propyl {H | benzyl | methyl | 3-(4-biphenyl)propyl | 494 M+
433 | (R) methyl H |2-phenyl-{ H 2-phenylethyl
ethyl : |
heet Has Been Replaced

i 5 e

REPLACED




(361 M+). 15 GENERAL SYNTHETI C SCHEME
Conmpounds of this invention can be made by the nethods depicted in the

reaction’ woogSelgMeS shown bel ow. The starting, §,b ks and
reagents used in preparing these conpounds are either 20 avai rom
commerci al suppliers such as Aldrich Chemical Co., (M Ilwaukee, Wscon5| n,
USA) | Bache ) (Tr\r v ":".CC, Cal i fAarni A JJS’/\‘) - ar._Si nr‘m (QT L(')UI S

M ssouri, 434U Sy elaeprppjalp&&d bgnzykbt heamshy no

riz91 those skil | ¢doi n

the art folljow ngj procedqures sef n in ref rences such as Fi ﬁer
and Fieser's ft-s—Hr—o-gatrie 5 15 (Joh Ley
and Sons, 1 ' s | Qhopyt | H o bﬂmybom(édxmou ﬁ@heﬁ&démylas 1 5 P3psand
Suppl enment ajs (EI evi er |Sci ence]Pub] i shers| 1989),{ Organi c Reacti on$

Vol umes 1-4 (JU:III ‘vv:cy aire—Sors: _1_331), Prbrr-eh—s—Aeh

Chenistry, (John \itdeyepadedas: Sons, 4th Edition), and Larock's

oD e ¥, 0Bl 8 A 3684ty 38R i

conpounds of this 3denti on can be synt hesi zed, and various nodifications

to these schemss 3f.(RpR ny&dequz%haaﬁbmpmnﬁmmhyﬁaxh&o?ﬂ%p%ié deffl 1n the
art having.referred to t I s disclosure. The starting
material s and the intermediates of the reaction may be isol ated and
purified if dﬁmcel@ o commangdent i onal techni ques, including but not

d f t h t
and the || ke 3ot Sarponag of i ‘%%35 W, Y2 REGE R G Ryt B
means, i ncl ud®Ndogsthes FcéCH@)aﬂm s ‘&-tbcp}:spjehmthyl islnaraed a6N-hydroxy-5+{biphenyl-4-
general , CO{T]BgHiEFi?l)Qf lfd?&fﬂ'i 9 idh}acﬁ%hﬁﬁ-ne@ ?&@a{rﬁﬁef q3%'T‘I\Q+5<y|

2-[ (am nosu | acet ates of
Pr Eapar ati & eonﬂﬂé’@ﬁﬂ@‘lw Of:fﬂfm!tllkh I) where, R R'Z'N -NHOH,S%h@FﬁaB ﬁhysrog&ndemd

descri be al t gHaéd ea@rrxei(ug il R¥neaahend e Nhyhirsxgus.-ga- a.

RN TENENG . S ik U S
(361 M+). :

15 GENERAL SYNTHETIC SCHEME
Compounds of this invention can be made by the methods depicted in the reaction
" schemes shown below. '

The starting materials and reagents used in preparing these compounds are either

20 available from commercial suppliers such as Aldrich Chemical Co., (Milwaukee, Wisconsin,
USA), Bachem (Torrance, California, USA), Emka-Chemie, or Sigma (St. Louis, Missouri,
USA) or are prepared by methods known to those skilled in the art following procedures set
forth in references such as Fieser and Fieser's .Reagents for Organic Synthesis, Volumes 1-
15 (John Wiley and Sons, 1991); Rodd's Chemistry of Carbon Compounds, Volumes 1-5

25 and Supplementals (Elsevier Science Publishers, 1989), Organic Reactions, Volumes 1-40
(John Wiley and Sons, 1991), March‘s Advanced Organic Chemistry, (John Wiley and
Sons, 4th Edition), and Larock‘s Comprehensive Organic Transformations (VCH Publishers
Inc., 1989). These schemes are merely illustrative of some methods by which the -
compounds of this invention can be synthesized, and various modifications to these schemes

30 can be made and will be suggested to one skilled in the art having referred to this disclosure.



15 Schenme A
0 [err]
Step 2 In Step 1, a
2- [(chl or BEXPEI ) ani noj acetate of formula 2 is prepared, AGTHEFI8/00180
(a) by reacting an al pha-am no acetate 1 (where Ris alkyl, preferably
methyl, 20 ethyl, or tert-butyl and R err] is as defined in the Summary of
the Invention) w The staftingmydtenials and the intermediatés| of thecrea¢tionamayalpe solatedangani ¢
solvent (e.g ]mﬁié 3 P .

i h@sﬁ{l%&iﬂ 'Esﬁvénﬁbﬁﬁmf ud§ qgeluﬂhg )ré)?{(;@’tcl)lﬁ?nev(\ln to filtration,

acetonltrlle and. t e ca

e reacti on %X |
wi t hout the #&é@%}w@ecmtaaﬁanon c the like, Sueh matepialsrmapbor
pyridine). |éh@&t&iﬁd%ﬁgféaﬁ%nhénﬂiﬁéims,txhﬁuﬂﬁ Phy§al cdnstants afdPégeb @M QY. at

tenperatu es rang m-78 rr err] ot ervm se It 1s carried
out betwe i‘[g‘? ?W@S‘L‘ %érmulaz(?) "Ia“be preqagpd fromyalkeyd 2d(amigosulfonyl)-

chl or osul fonamrm@acdtatmstdﬁfmnmraess anount of corrpound 1 or with an
equi nol ar amount of compound 1 in the presence of a non-nucl eophilic

or gani ¢ base to give a sulfamc acid internediate. The reaction is

carried out in chlorinated hy compounds of Formula Ja

Schemes A, B, and C describe alternative methods to generate the compounds of
10 formulaJa.

A compound of formula Ia where R’ can optionally be hydrogen is prepared from an
alpha-amino acetate 1 as shown in Scheme A. '

15 . Scheme A
0 ] o g
NHR | ‘__NSO,Cl
F!O/u>< RO/|>< 2C
g R? £ R2
1 2
Step 2
o
2 o Ng N
2 +  NHRZR RO » 8 R
. 1 R 2
3
= )
Stepi.2 (alt.)
3
0O R
i NHR? )'><l£1\ N’Rz0
SN2t
R°)><R2 + RPORZINSO.CH RO N 6, P
& |
1 4 h

In Step 1, a 2-[(chlorosulfonyl)amino]acetate of formula 2 is prepared, either:
(@ by reacting an alpha-amino acetate 1 (where R is alkyl, preferably methyl,
20 ethyl, or terr-butyl and R? is as defined in the Summmary of the Invention) with sulfuryl

by



(e.g., dichloromethane, chloroform and the like) at O[err]Cto 30 [err]C.
The sulfamc acid 10 internediate is then converted to a
2-[ (chl or )am no] acetate of fornmula 2 by reacting - ' | a -
sui tabl e ﬁ#%%’?ir?éél ng agent (e.g., phosphorus pentachloride, PFE*‘%’HWIH"
chl ori de, phosphorus oxychl ori de, preferably phosphorus pentachl oride,
and the like). The reactign . proceeds ypon heating at tenperatures
rangi ng fronFI?IGn?%F’r TIE?HISt“i?L@a{“@rSP§‘§.nt -t ‘E‘S“]@f%ﬂ%‘?ﬁ’ setrahydrofurany digxane,
' gact ion ar eaﬁﬂteﬁ:ﬁﬁﬂl &,cmb il Kics ﬁ'ﬁﬂﬁeagﬂﬁth?ﬁf? bbezﬁﬁ'iﬂdl ut mdht&rmtho&edxleltﬂiéseh&é%fan
eral, .compounds _aof. for al are camercially . .
avai | abl e or o{g?gi‘f‘rb:ag% P%%" {riethyqa s @éfnsweﬁeg-lﬁt?dgg%? E%awq, the gactiqndis 4
of organi ¢ chamniedpuyat tfoperetatsghrging &toex 80T to 25 °C) atherwise dig carfied lout Bdtween
anmno aci gs §§g§|t@§0a§a&i ne, valine, pipecolinic acid, etc., are readily
avail abl e“from Al'dri ch’ 20 . Conmpounds of fornula 1 where Rerr]
and R err] toget hé®) f orivraasisgshisrosidfonioasic withiag excess apromptiofcbripound 1, or
foll owi ng t hgifhrACRdihSiar ARSI oP8SmpSurkd Frdiont icorWHiOBls
B., J. Chem So,c.cegeﬁk. .Jrans. |, 2%77 %g% _an%?géﬁ%i,%!iﬁ&%ﬁwg&e
Bul | . Chem 1 give agulfagyinacid fermiegipte. FThaysastionds samied Rrbimahigrinaid hysireaarlnns
can be prepa(egl, Gichicpbinethang cRforéfoempamihe likey adoScrb BOAC] ThArsaEhshic ici®. .

Compoundd %7 Hemediell Sngiselveed 61 - HRRosmyronyinoneide of arpimia d Wy abistine
reductive it withna suitabdnchlemmatingragent(eigt,i phiosphinyus pentachiaride, thionyd shlunidieng

al pha-am no gﬁ(g#%ﬁlsjox ¢ Bgdg[ﬁ%%{%by}rﬂggghg%g Engxgtgénl}lx\fe%a éz_ﬂa e ﬁfgggﬁf(&éna}cﬁon

ketone in th esence . cin b ]
cyanobor ohydPraseedsunon heating atdempsipisesoiapging deom 70 (C 1310 'Qe Puiizhle aolvents for

organi ¢ aci dthe reactiod dlle aroﬂ{aﬁﬁihghro@%bhfs@ﬁiag gygzﬁiénﬁzl ﬂdﬁ{eg?,cﬁﬁitﬁe figt d, and the

i ke) at 1gnbi ent tenperature. ' vent s e reaction are

ui tabl e
hal ogenat'®d hydrocarbons (e.g., 1,2-dichloroethane, chl orof orm and

the like). 35 In general, compounds of forufE Bare 2ominereiany uvdllable rahépiddn Bea i S
Boant of - anPlepeirs Wy R GRE R nGlm ikt of oreafie hemian og £RamBle. fqgs of
am ne 3 in t hatupa @sdnonatudal eminoracidssheln phalhnioe,oraljae,i pipdratinic(aeid) etc., are readily

triethyl am ngyQfable fromMMGlidi ne. preferably pyridine). The reaction is
carried out at tenperatures ranging from-78 5 [err]Cto 30[err]C,

preferabIZ}) at O [err]C Suitable solvents for the reaction are

2: §h| or ;)_mat lh.ane, Compdﬂngﬁ B?’fofnﬁhhe_rr whlél‘étKlad%HQ{:‘QBgEtﬁébfoﬁﬁ(i ﬁl&%hbl'i{f@ring can be

ernative ac .of fornu a, is, .. prepar eacti )

Compound of  PIARERLD DS HebEtres deshribed IdBTomRs G f FRu iR, Arly Wright,

cor r espondi n®.adnGhemnSsalRerk.Trahe kHR63PNA685) amhKegamh sY.0DkawagKer Bl Chérs.

base (e.g., (oJo NI I t &1 1SO8lE j.carbonate, or _sodiu .

hydr oxi deg ! ESF't%%]’?Osg?@g &@ﬁoﬁgxﬁe&é{ﬂaﬁwﬁmnﬂmﬁ canl be p?epare[ﬁ by following
S the procedures described in Arnold, L.D., Kalantar, T.H., Vederas, J.C. J. Am. Chem.

Soc., 107, 7108, (1985). '

Compounds of formula 1 where R? is not hydrogen can be prepared under reductive
amination reaction conditions by reacting a corresponding alpha-amino acetate 1 where R is
30 hydrogen with an aldehyde or ketone in the presence of a suitable reducing agent (e.g.,
sodium cyanoborohydride, sodium triacetoxyborohydride, and the like) and an organic acid
(e.g., glacial acetic acid, trifluoroacetic acid, and the like) at ambient temperature. Suitable
solvents for the reaction are halogenated hydrocarbons (e.g., 1,2-dichloroethane,
chloroform, and the like).
35



10 reaction are aqueous solvent m xture such as di oxane/ water or

t et rahydr of uran/ water. The reaction is carried out at tenperatures
ranging fromO [err]C to 100 [err]C, preferably at RT.

Gener al | ywoe98/33248 of fornula 3 are commercial ly avail abl e e R§I/EPI8/00180
benzyl am ne, N et hyl met hyl am ne, 4-chl orophenyl pi per azi ne,

4- phenoxypi peri di ne, 4-(4-nethyl phenyl)- 15 pi perazi ne,

4- (4-fl uor ophenyl In Sted 23a Gerhpourrhyfdonnylailaisyrepatd by rﬁt&ng@m{aﬁurﬁi d)f&’formula
avai | abl e. eil e%ﬂ { essba?ncﬁfn?gﬁz;ne Eim:D eerolrpégx%ﬁ“lli 3G WA & é:c‘ﬁxlxrsno ar amount of

1-tert-but oxyc dr oX
1-tert-but oancanbtm& lm §mrprqsen@t ofca aem-auclgoptuhc ofganisbasa (e ntylethiybemiaz one,

i ver QL?E%@‘?@@J' el THE ROLASH RaPE ogt d tehifcktifeb gl from 78
gener al pPperai %Csﬂ?ﬁﬁ’é‘@%at&n@ anitable ﬁelﬂeméé@r thesgeaction predichlepomerhanko
Ki n&cth%}l dher, k&tfdh drbftﬂan a@d&h@hke] ARemaﬁle a Sompdund BEsiRa Iavié C.,

Anaerson P. @/ 1 P tﬁ Cl i neschm dt I% U.
Med. Chem , %Pﬂfé% reﬁ@ggfonmv%? ormula Z {jd abpxcrss oF appmine of mw ogits
G, Anstel, dbrrespording Mnmonjurdsaloimnthe ,ﬁreséncd\bﬁhn dxoesyof a%atef:’éblubl@ﬂise (e.g.,

(1995); Verd

Paul i k, J. %fﬁ@c ﬁ%@g‘m’ g%g‘m%\%el yan br %%’énmj] %'me)cﬁgﬁ?lﬁ %l,vexitﬁ I%r!:\[)he
(1975). 10 reaction are agnus solyentanixtise smcthﬁsedjomnpbvat@ meetmhadm@sranlw@qr The
Gui l l aume, J @ °

Chem , 22 3?&[%51&{9}8@% ieout é@g{élﬁg‘tams m?‘hg &A}% E?Séé)% Cg%%ffmhy %t tel,
J., Sanchez, C. J. Med. Chem, 35, 1092, (1992); Andersen, K.,

Perregaard, J., AGeherally, arhined SEfrmila Fare cBamMdréiRlly Maildble\ds! ‘E%l%mm{fé N-

4023, (1990, e Lo G e R o it

(1988). 1535p1perazme, M4-fhmmprbknyla\-ad .‘&,Getetﬂalt;elmp)sﬂn&'z eice-awd:mﬁmhniaﬂy available.

pi peri di ne a Vod.
Chem , 21 1 mb‘ifg::l:'ai&genzoxazog“y‘\ﬁé-%f erl z/ltnréggﬁ{&ycﬁbon]yl#

Nestor, J.J.hgdroxy ,B-tgﬂ-bw,ycarbpnywcot@ 3qid, IMeRamtoxycrrbonyipipesazine,

B.H J. t

C " Gardner . %ﬂzgl&%bon%l@g%?xd@ﬁ@?ﬁ;erﬁg%ﬁg B%?&W‘ﬁgkoe mlétefﬁfure_ﬁ%fc&urefe
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M., Sugasawa, T. Synth. Comm., 18(3), 265 (1988).

35 For benzotriazole and benzisoxazole-substituted piperidine analogs, see, Sato, M.,
Arimoto, M., Ueno, K. J. Med. Chem., 21, 1116, (1978); 4-benzoxazole-2-ylpiperidines
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Eur opean Patent 0135781, 1989. 10 For benzi m dazol e-substituted
and rel ated piperidine and pi perazi ne anal ogs, see, Henning, R,
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the reaction Wong, J. R., Chiou, W., Dixon, D.B., Opgenorth T.J., J. Med. Chem., 39, 957,

(1996).

20 For 1,2,3,4-tetrahydro ¥- or B -carbolines, see, Harbert, C.A., Plattner, 1.J.,
' - Welch, W.M. J. Med. Chem., 23, 635 (1980) and Still, I. W. J., Strautmanis, J.R. Can. J.
Chem., 68, 1408, (1990) and Ho, B.T., Mclsaac, WM Tansey, L.W. J. Pharm. Sci.,
58, 998, (1969).

25 For 4-arylthiazol-2-ylpiperidines and 4-arylimidazol-2-ylpiperidines, see,
Von Geldern, T.W., Hutchins, C., Kester, J.A., Wu-Wong, J.R., Chiou, W., Dixon,
D.B., Opgenorth, T.J. J. Med. Chem., 39, 957 (1996).

For hydroxy-substituted pipecolic acid, see, Gillard, J., Abraham, A., Anderson,
30 P.C., Beaulieu, P.L., Bogri, T., Bousquet, Y., Grenier, L., Guse, I, Lava]lee,_-P. J. Org.
Chem., 61, 2226, (1996).

_ For 4-substituted 1,2,3,6-tetrahydropyridine analogs, see, Wustrow, D.J., Wise,
L.D. Synthesis, 993, (1991); Perregaard, J., Moltzen, E.K., Meier, E., Sanchez, C. J.
35 Med. Chem., 38, 1998, (1995); and Bolttcher, H., Barnickel, G., Hausbery, H., Hasse,
AF., Seyfied, C.A., Eiermann, V. J. Med. Chem., 35, 4020 (1992).
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conditions described in Step 2 above. 5 : The sul f anoyl
chloride 4 can be prepared fromthe corresponding amne 3 by

proceedi ng as descrl bed in Step 1 above. It should be understood that if.3
is a %Y@ @8 cl oami no group substituted with an el ect r cFCFERB/00180

het eroaromatic ring, then it may become necessary, in sone cases, to
deactivate the heteroaromatic ring with a deactivating 10 protecting group
before carrying out the sulfonylating reaction. This is done to prevent

sul fonylation fr om&ﬁhﬁ‘;él %o §@1qu einfont{goﬁg% W?‘)iggﬁéé’sl %gﬂgj'ee

3is a 4- élndol pi péri di no gro p, rogen
protected by BT P]Fﬂgmm acghatst Lwith ﬁé“]é?@% §thmg the reaction

trimethylsil woﬁaﬂmaﬁgdégdhﬁaﬁmls@pgqbwe and the like) prior to
converti ng,) it to the sul fanoyl chloride. 15 It wll be

recogni zed by one skilled in the art that a conpound of formula la ¢an be
converted to a ne\ﬂ‘mulﬁamogllcﬁlonﬁduhwmbdla-epm'edl&omhﬁdﬁeiﬂbﬂ&ng@nﬁﬂé36 fect

th t f f I
wher o Rrer] Trecsgistds RSB H SR avoll GXANRY B R0SRERANEE 3158 Conpound
of formula I atlemw@mq group substituigdiwith en electron aqhuhctemaraﬁanomng;dren it may
(a) byr ea%b&ﬁe aeemgw Gn k&nw/essref &e&&ﬂm%&m&&% ﬂhgf»gm?% hxdcﬁ%tﬂg

agent R[e{ L s a T'eaving group suc
mesyl ate, 1qr |PF?tS'Ft§18 %FHBP plorg ¢4sar%%rthe Sulfony] 8&iﬁcﬁgn < Shisis dwstp Pevenhe
presence of aulfesflatiéh ffom gdh&h@%ﬁi&mﬁﬁﬁ@ﬁﬁguﬁrexam é‘ﬁﬁf&?@?‘i‘sa4-

di hyd he like f, t 0
Cert]C 1o 30 g8 i‘-?- brericli i, SR g s R e VLA eobpAE
di oxane, N, N-pioteetingygrbup (sach de&mﬂhylbéylethane-éulfcmyl @tetyl, and the like) pnébt)) by

reacting co : nmpound of fornmula Rlerr]OH in the
presence of n’la%%%{{r)%g glt\% Sﬂhl neglor a (%I’I aryl phosphi ne, preferably

trlphenyIHhosphlne= and a di al kyl -azodi carboxyl ate such as diethyl or
di i sopropyl azodi q@Wi’l‘PBé’ kb BnizéPb one skilled i in thc ﬁﬁ‘ﬂhatt QB o)ind of fbﬁ‘ﬁﬁfé‘lﬁﬁllm?ﬂe

formula Ia where R.err] and err e nitro tomto
ggmu

whi ch they arcanygreddnadepsompound gf é‘s%ﬁﬁeq}%ﬁ? that Mtaﬁf&CW? gster and
trinethyl sil )shlfarmde droups. For eREmPR)E oot ¢f fortuld IE'WHe%)RhisH?' ﬁhca%sbea
ormu

3- bstitut | ol d of
where Rerr] RREHES reoReaneddihesoniibund of bl B ifitte 8 dhn byaoesrEgeaiec,
attached 2& ithersubsti tuted-1, 2, 3, 6-tetrahydropyridine ring, a

4, 4-di substi tut ed % b feQ@tEd d?z?pJuhHgaw?x real}zdis W&lrro%ﬁw%&lsa?lba?#lﬁtﬂ'}ge&ent R’X,

pi peridino rin endj rg. on react g
nucl eophi |l e lig’ gre Xpisea leaniagigsorn sich as chleep, Stame smesylate,-triflatcosnd the likenwdert |

preferably dydogaﬁmﬁkol 1ﬁrth€1§re§énc€l%§h Bhie (&!g. SodRim EABEALLE pAATRGT at ur es
ranglngfrom- 0 c] ggr(l)éerrdl o
carbon te, sodium hydride and the like) and at reaction temperatures ranging from 0 °C to 30
25 °C. Suitable solvents for the reaction are THF, dioxane, N,N-dimethylformamide and the

like; or .

(b) by reacting compound Ia with a hydroxy compound of formula R’0OH in the
presence of a trialkylphosphine or a triaryl phosphine, preferably triphenylphosphine, and a
dialkyl azodicarboxylate such as diethyl or diisopropyl azodicarboxylate.

30
Additionally, a compound of formula Ia where R* and R* along with the nitrogen
atom to which they are attached form a 4-piperidone ring can be reacted with trimethylsilyl
trifluoromethanesulfonate and a nucleophile, such as a 3-unsubstituted pyrrole or indole, to
give a compound of formula Ia where R* and R*' along with the nitrogen atom to which
35 .they are attached is a 4-substituted-1,2,3,6-tetrahydropyridine ring, a 4,4-disubstituted-
piperidino ring, or a 4-hydroxy-4-substituted piperidino ring depending on the reactivity of
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A conpound of fornula la where Rlerr] is not hydrogen and R err] may
optionally be 5 hydrogen, is prepared froman al pha-am no acetate 1 as

shown in-Sc¢ B
Step 1 [ey\ﬁ'&ﬂfnﬁi 10 In Step 1, a co%%ﬂwso

formula |la where R[err] i's not hydrogen and R[err] is hydr ogen IS
prepared by proceedi as described in Step 1,2 (alt.) of Schene A but
subst it uti ng t3e nucle eﬁPrfF't‘ﬁq%és gaeried PHUI“&‘ @WW‘%MSM pagferably
fornula 4.  methylene chloriﬂber a¢didrimrily,lat edakcion dempdratubisahging fiotn BUELALSY °C,
froma correspondi ng i socyanate, 15 utilizing the reaction cond| tions such
as those described in Kloek, J. A and Leschl nsky, K J. Og.
Chem 46 4028, ( 1AT6mpoitof foqmittada whereR hisatoe hydrogemaret R?‘amlay oguamdl@tﬂee

'n Step 2 7 opb PRl b Berdted BRI PR 008 £ sopG i Schilfie B 1o

converted to a 20 correspondl ng conpound of fornula la where Rerr] is not

hydr ogen, by proceedi ng as descri bedgchgmstgep 3 (optional) of Schene A
Step 1 -
o R
i o) R3
Ro)><NH | __NSO,NHR®
(N2 * RENHSOC ' HO/I>< 2
R 2
R! R
1 5 .
(R¥ =H)
Ste :2 optional
o R <I) R®
NSONHRZ - NSO.NRZR?!
RO)J>< 2+ R®'XorR 2'oH RO/I><H2
I Ia
(R?' =H) (R? notH)
10 In Step 1, a compound of formula Ia where R? is not hydrogen and R*' is hydrogen

is prepared by proceeding as described in Step 1,2 (alt.) of Scheme A, but substituting a
sulfamoy! chloride of formula 5 for a compound of formula 4.

The sulfamoyl chloride of formula S is prepared from a corresponding isocyanate,
15  utilizing the reaction conditions such as those described in Kloek, J. A. and Leschinsky, K.
L., J. Org. Chem, 46,4028, (1976). The required isocya'nate is commercially available or
can be prepared by methods known to one skilled in the art.

In Step 2 (optional), a compound Ia where R* is hydrogen can be converted to a

20 corresponding compound of formula Ia where R?* is not hydrogen, by proceeding as
described in Step 3 (optional) of Scheme A.
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A conpound of fornula la where Rlerr] is hydrogen and R err] may optionally

be hydrogen Is prepared from an al pha- hydroxyacetate 8 or its
derivative 6 as shown in Schene C .

Scheme C WO98/32748 g o 1 - Jerr] PCT/EP98/00180

In Step 1, a 2-[(am nosul fonyl)am no]acetate of fornula la where R err] and
Rlerr] are hydrogen is prepared by reacting an acetate derivative of

fornula 6 vvfler e L A sorfiphud\of fiéimula fa ﬂh&ﬂkzli@ﬁﬁlro | Harldakd &Ey Sﬁiicgﬂatlnllb'%gznydrogen
Sui fan be. o 58?%%%??@H?ﬂﬁﬂ['ﬂ%@&sﬁ%&ﬁ%ﬁ%@%&h@iﬁ% 63 fiym inAsteme - 30

[err] C. The reaction is carried out in the presence of a base (e.g.,
sodi um hydri de, potassiumtert- but gxi de,~and the like) in a suitable
pol ar aprotic oggagi c solvent such as digé?%q—%t her, t et r ahydr of ur an,

and the |ike. The m xed sulfamide 7 is prepared by heating the
commercially avail abl e sul fam de _

o o
i . 20 1
)\/ 2021 NSO,NR?°R?
RO g +  NH;SO:NR'R RO ¢ :
[} 7 I
R3=H)
Step 1(alt.)
) 0] ?oc
| OH /u\|/NSO NRZR?'
Ro)\{ + BocNHSO,NR2R?! ~ RO 1 2
8 9 | 10
. o H
' NSO,NRZ°R?!
10 Ro/'\.,/ 2
R
I
5 - _ R3=H)

In Step 1, a 2-[(aminosulfonyl)amino]acetate of formuila Ia where R?and R are
hydrogen is prepared by reacting an acetate derivative of formula 6 where L is a leaving
group under alkylating conditions (e.g., para-toluenesulfonate, triflate, and the like) with a

10 mixed sulfamide of formula 7 at reaction temperatures ranging from -78 °C to -30 °C. The
reaction is carried out in the presence of a base (e.g., sodium hydride, potassium ferz-
butoxide, and the like) in a suitable polar aprotic organic solvent such as diethyl ether,
tetrahydrofuran, and the like.

15 The mixed sulfamide 7 is prepared by heating the commercially available sulfamide
(NH>SO,NH,) with an amine of formula 3 (where R% and R? are as defined in the
Summary of the Invention except hydrogen) in an aqueous medium.
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(NH2SO2NH2) with an amine of formula 3 (where Rlerr] and Rerr] are as

defined in the Summary of the Invention except hydrogen) in an aqueous
medi um Al ternatively, conpound la can in
t wo stepsvgggg'ﬁ%)’\% in Step 1 (alternative), by first prgﬁ&f“ﬁw
N-tert-butoxycarbonyl - 2- [(am nosul f onyl ) am no] acet at e of formula 10

whi ch is then conv tedt gdof formula.la by renoval of the N
protecting group. nﬁFgJaP FAR PERIEPHEE 1 T $teps ¢S shewnpig Step 1
tert-butyl), (laltemamrb)ﬁbsofn;szpnépaﬁngmdﬁFtetthﬁtdmmbbﬂﬂ-zmadnﬁésﬁﬂ”énﬂwduhéﬁgetﬁﬁ

of formila (I PARASEHRRRIN ey EaRBARN ko 86 SHRound of AERAY b7 rembvh BEHENG

|l a. Conpound DrOteCHNHEWYRY éﬁpq;x}pmddgmgxeatez-umyxlmwyémm tertefuryyyivis lydfolyzed

th f f
Condi t1 ons’ su‘t%*fﬁ;“‘“%??%i’?éﬁ?“s b s R’*“?*{ ° ?%? e RRE o o

10 SiFiEE SompopRsptiosmula My ees RI% - OFD iastatbofgoopsvind of
correspondin Qformula Isutérapouhd Kb is pedpaitdby reéting ad.’!-h &rok?ﬁk‘.&ﬂfé of forAubL 34ifh an
Eg ro

Th d n be conver
Cor  eapondi ngd SR EH sl A EiSd et e sation Sonitions fuohys taape desasiped in

proceedi ng asStdp:écmethed (bhofBchems A. (optional) of Schene A

Pr epar atl%l of conpounds of Fornula (1) Schenmes D and E descri be
met hods t O prepare_conpounds of formula (1) from 20 conpounds of formla

| a. Cooppovnitd isfpreparediby. protectigethe aRfire gioupsdn hydrresponding be

prepared by theiedd\GESrmula 75 0,
Schene D Step et AR e mfaﬁa@oraetf.r]

. The compound Ia where R? is hydrdgen can be converted to a corresponding
15 compound of formula Ia where R? is not hydrogen, by proceeding as described in Step 3
(optional) of Scheme A. :

Preparation of compounds of Formula (I)
Schemes D and E describe methods to prepare compounds of formula (I) from
20 compounds of formula Ia.

Compounds of formula (I) where R'%is hydroxy can be prepared by the methods
shown in Scheme D.

Scheme D
Step 1
o @ o o 8.
NSO,NR?R? hydrolysis NSO,NRZR?
RO HO
R! R® | R' R
= @
Step 1 (alt.)
o R - o ,
: ' N 20R21
ZO)S(NH + CISONFRR! HO)S( SO,NR2R
r! R? ' pt R?
25 u 4 ®

+i



25 In Step 1, a conpound of fornula (1) where R err]
I's hydroxy is prepared froma correspondi ng conpound of fornula la by
hydrol ysis of the ester group -OR In general, the hydrolysis is

carri ed owo ps1327#& presence of an aqueous base (e.g., sodi urBCE/ERISHODIRG,

| i t hi um hydroxide, and the like) in an al coholic organic solvent such as
met hanol, ethanol, 5 and the |ike. However, when conpound la is optically

active and the Carﬁ%e?‘ﬁ%& RpdUNdOT formula ‘%\Fﬂe}e Rmsﬁg&ro&}'ﬁsz % g&ﬁ?ﬁ:’ﬁ?g s

a chiral center and el her er or err S rolysis is
carried out VOIISSRRRFARA SO ct'-l‘u‘FiLﬂdf PR °’(¥F’ééﬁf the,esterearawn 'Q’?ac&hgwalon

from occurri nge hydrolyis i baﬁrxedhiut il the @Péseﬁce dﬁm dqytdéusIFb@e fe.5. ?Qé‘dmxﬁ'h @eds
ur.t her nor e

th t { t
Compound. 1 Haap BEFRRRE A be kil Ry lcpholt @l 5ol oh 8 i thapplepihasl,
t he hydr ol ¥siandchelibe Hawevergwhert compaund Ipissoptically adtiverand chelcadrBorgatom to which
t ol i
P o o T ot RN ug Ghikhed is o clibd bt ARORHECREG! R iHobedbéd B Bllokfis,
chl oride, bercasiged outvdth squeoysdighium hydroxide in ordertoipe¢veat ragemization frpouordusting
where Rlerr] dtgh@%i"rﬂ)&lén@?m}l?frﬁ Dk ?éicﬁ'du{ ﬁ%&éaaséﬁaépa& Bbient %@A‘)&Pﬁu@mgo

acid 11 (Z= hydr.oge or Its correspg dj Z— sodium a nium an
the like) as ?W'ﬂ@c"@ﬁmll fcompopn ?“hé‘ lﬂl OFSten suchasia spig-butyl gfter, then
sol ubi | i zeg vehe hy&o?hﬁistc&blbe carried m‘;mimmblprésbm ofgmicidseqd), Wa—toluenesulfomc acid,
trinmethylsilyl.cyani and, t.he ted chl oride. of

eag S
orml a 4. Femteoreaccicin, spPRBHoRT ik, e 28R} o PRl g Sotvent such
- NR[ er r ] OR[ eras|methyplepe chiloride, Repzeng, anddth&like.r ]| are as defl ned in the
Summary of the Invention are prepared by the nethods shown in Schene
E.
Alternatively, compound (I) where RYis hyd:oxy may be prepared directly from the

15 alpha-amino acid 11 (Z= hydrogen) or its corresponding salt (Z= sodium, ammonium, and
the like) as shown in Step 1 (alt.). The acid 11 or its salt is first solubilized with a suitable
solubilizing agent such as trimethylsilylcyanide and then reacted with a sulfamoyl chloride of
formula 4. :

20 Compounds of formula (I) where R is an -NR''OR" group where R'! and R" are

- as defined in the Summary of the Invention are prepared by the methods shown in Scheme
E.
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Schene E Method (a) Step 1 [err]

" WO 98/32748

Scheme E

Method (a)
Step 1

o R
20
HO/IK(NS()gNH R + NHRY OR2
. R' R
1)) 12
- (R notH)

CISO,NR?°R?
13 4
Method (c)

0
)g(&soammﬁz‘ -
Y +

NHR"OR'/
NHRMOH

hod

B g
NSO,NRZR?!
RO 9\1( 2

5 )

+ HONHpHcl _ base

N
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PCT/EP98/00180
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i
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@
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o)
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j)]

(R12 not H)

o R
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R
o
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[ S 20 21
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5 Met hod (a) In Step 1, a conpound of
formula (1) where Rlerr] and R err] are as defined in the

12 Summary of the lInvention except R is not hydrogen i ared by
reacting 3’098/2/27%rrespond| ng acid compound of formula (1) ngﬁ%gpsﬂf’hﬂ"r] =
-OH) with an N, Odisubstituted 5 hydroxylamne (e.g.,

N, O di net hyl - hydroxyl am ne, and the |ike) or an O substituted .

hydr oxyl am ne (e.Method(apnzyl hydroxyl am ne, O-tert-butyl hydroxyl am ne, and

;ggnlti I((g? g N I\I:rgaeStreg géﬁgg l§ncf:<?tr {Ol'g'g‘gm Wt}ﬁraie{mear%r KRG as c?eﬁned n HPel 'ng.

lglret h%/I -N - (Silmnﬂ alnmugm cxoebd B %ipoti hiydiragen l?iptd:ptlﬂed blyirkatingan or gani c
ase e. , 0

Noret hyi opr b ALK AT LBy Eid 5’&“?‘*‘*‘ ﬂ%‘?‘.’%ﬁ DA 5 - ispbssiopeed

The. T oact 5 onYGSOBARPITE e G Gt dimeiisorieamadimine, ondihe 1e) et DOBHUSE. ¢ 0

40 C,

oacti on ar oA Q’hﬁ‘ee‘?‘fs’? s '“?Fﬁ‘%f‘é‘é’?%h’{éﬁmﬁﬁéﬁ%“?“ﬁﬁf apd B L),

St ep 2 (B TeatRAm S cartiet b e GYoEte b aupinghgsnt (1 e Mi-diascdpexsen

i s prepared dﬁbodxmde,tmmm 43 piimeihyindnepessytcaiboliRmiay, and the IR 28 oREAii¢ |

.t 1" OB5R BBl GV Bt o, (B, o e

Rl err] i 30t elike)lond pptionalyhydioxybermotriagolei The seactientismatriedrous at iempetatured vent
such as dic | r
hydr ogen chlhllg‘?l ?@mﬁt ri feF utgr4 8age?t egé}grg?gﬁx% %g&rﬁ%er%ea%ﬁagﬁ sglveBﬁ erjh& to

25 [err]C. |¥eagtionarg methylenegploridendic MJ5 iag éhﬁrldﬁetlons utilizing a
nmet al cat al yst such 20 as pal l adiumin an |nert sol vent such as ethyl .
acetate or tetrah n are.r I red. rpatively, a
conpound of forrm glﬁ%[ae‘f poyngd offermuyla 6 wheg R H‘?g %‘QS?P@é?ﬁ’epafed

g[e pr ]eparléd frymrthacmmespoadmg comppmtﬂoﬁfgrmg]ac(l)oﬂhialw RMis @bt h}&lrﬁgérﬁb)( temdvahef e
err] = t e . XYM ne suc 12 .
Otert-but O_%mrre i ﬁrci{yg P%i’(f Qﬁﬁdlhgxise\fhhﬁg dgpéﬁd {he natife oﬁ%e R'“ groupe.g., if
is tert-butyl then the reactlon is carried out in an inert solvent such as dichloromethane,
in the presence of an acid (e.g., dry hydrogen chloride, trifluoroacetic acid, and the like) at
0°C t0 25 °C. IfR% s benzyl, then hydrogenolysis conditions utilizing a metal catalyst such

20  as palladium in an inert solvent such as ethyl acetate or tetrahydrofuran are required.

Alternatively, a compound of formula (I) where R and R" are both hydrogen can
be prepared by reacting a corresponding acid compound of formula (I) (where R'°=-OH)
with an O-substituted hydroxylamine such as O-tert-butyldimethylsilylhydroxylamine,

25 followed by treatment with an acid as described above. It will be recognized by one of
ordinary skill in the art that compounds of formula (I) where either R! or RI2 is not
hydrogen can be prepared by other procedures ‘well known in the art e.g., a compound of
formula (T) where R"! is not hydrogen can be prepared by alkylating the corresponding
compound of formula (I) where R" is hydrogen under the reaction conditions described in

30 Scheme A above. '

Method (b)
A compound of formula (I) where R'! is as defined in the Summary of the Invention
and R" is not hydrogen can be prepared by reacting an O-substituted or an N,O-
35 disubstituted-N-hydroxy-2-amino acetamide of formula 13 with a sulfamoy! chloride 4 under
the reaction conditions described in Step 1, 2 (alt.) of Scheme A. Compound 13 is prepared
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25 followed by treatnment with an acid as descri bed above. It wll be
recogni zed by one of ordinary skill in the art that conpounds of

formula ( g@,ﬁi either Rlerr] or Rerr] is not hydro

pr epar ed bl%/oo e7r§8procedures well known in the art e.g., a co%@&ﬂ@mgﬁo
formula (1) where Rerr] is not hydrogen can be prepared by al kyl ating the
correspondin

). where err I s hydrogen under
the reacti ongz8ﬁ%ﬁef&dﬁ§s §ES§EB?% rrtﬁ géé)é)éti’fé’ﬁébw Sggﬁﬂtg ing a SUItable orthogonally N-
(I;/E]'E ih(r)ucaid( P|)’1 t protected amino a%xd:(&@ﬁﬂ%?fggfncﬁtwﬁﬂﬁﬂ@d: ailiielﬁr ;ﬁmﬁol S?squog% 55 dﬁo &en n
be prepar ed y rea | ngﬁg @f‘gﬁ%g}' PR Ofo?heé‘fpr}ﬂ agmgglotecung group

di substi t ut ed- N- hydroxy-2-anm no acetam de of forrmula 13 with a sul f anoyl

chl oride 4 under M% &@ reaction conditions described in Step 1, 2 (alt.)
‘of Schene A. Conp ou?ﬂ 0 I S prepare by proceedi ng as

described in net ho%c?‘&?OW\f@ljm‘#&ﬁ)NEmRt s +INB Q}i;can&ﬂmhepiepmg(uy&éimn
pr ot ect ed anhﬂacﬁfdeﬁvﬁ@vegof,fohhi%&zr@ihe% B Qle \%{ ﬁéﬁog éﬁmofﬁ) tshéc?igiﬁxa Ho ' d
bi

acid) for an aci, d
ani no pr ot ectieliked Pads. acyla“@ °°ndm°g‘s et bn‘b 15-protected hmr@@m"@OﬁD‘

an aoyl ot pative g T “"”M??"?@'f”‘éﬁk ‘?3?‘??“”?%%9 N ERAGY roxyl-
succi ni mdlg \iﬁﬁ A" 8c 8 {"}%8{1%1% %30 #WW%‘PF &?1‘? ﬁﬁégiﬁ%t‘?‘i‘%éi BacHD)| e
N, O bi s- pr ot &mmathsnsﬂmg}mafmme%m@a 25 °C angbiroa smtabua drgakiiosylvemdsach asuch as
NO- bi s-t Iy 1

Aqueous. sol ued orf’ ‘i 'iiﬁ%"%x%ﬁf%‘eﬁ“ﬁ#é’? E’Q*i‘?%%ﬁ@ thé ey WO B bisChigii

t enper at ur esSH %WPJ%'GSCPe‘?quRPmd (Dovhese R OS aNHLOH isohtained Birectlyr since c
sol vent such tmnmethymgti Bdup ri@cieiniearduﬁﬁg tﬁeec{cicﬁg g@g@yﬂ%@@nw&@mﬁfmmm

thelikelV\hen O h t.ri net hyl - ne 1s used,
conpound 1) tw&r%ac&?%hp}tu}res -NHOH i s obtained directly since t he
trimethylsilyl group is cleaved during t he aci di ¢ workup or upon the

addi ti on of netha I tion m

derivative 14 can thle degg%té jmc?d?% ?iBiang’“&&PﬁSmgoc%iP%gﬁgfwym
(1) where R 6drwhers RiylirlxyidyoWyrmtﬁwdskMWim those dfasrdinafy si:rihitmme)ars KiFdrl i n
the art. For E‘é&?ﬁﬁdﬂﬁ

reacting o B n%l ) “wher e e 2 9&;\? %‘? Wah%g}réwﬁ&gﬁ ﬁf@‘g%‘
such as léililV vifhp dﬂg@w@siasertrrsgdna@wm&mdem asnmbilp mamc solvent
et hyl ene Ch.klﬁihl dd@nethylene chloride.

Method (d)
A compound of formula (I) where R'? is -NHOH can be prepared directly by reacting
25 amethyl 2-[(aminosulfonyl)amino]acetate of formula Ia where at least one of R! and R? is

hydrogen with hydroxylamine by the method described in Naruse et. al., J Org. Chem., 59,
1358, (1994). :

Utility, Testing, and Administration
30 Utility
The compounds of formula (I) inhibit mammalian matrix metalloproteases (MMP"s),

such as the stromelysins, gelatinases, matrilysin and collagenases. The compounds and
compositions containing them are therefore useful in the treatment of diseases associated
with the MMP-induced excessive degradation of matrix and connective tissue within the

35 mammal, such as arthritis (theumatoid arthritis and osteoarthritis), multiple sclerosis, bone
resorptive diseases (such as osteoporosis), the enhanced collagen destruction associated with

Fly



Met hod (d) A conpound of fornula (1) where R err] is -NHOH can

be prepared directly by reacting 25 a nethyl

2-[ (am nosulfon);lg am nolacetate of formula la where at | east one of err]
98/3274

and R errVa hydr ogen wi th hydroxyl ami ne by the nethod in
Naruse et. al., J.Og. Chem, 59, 1358, (1994).

Uility, Testing, and Adm nistration 30 .

Uily diabetes, clitoaicahsproctivipuirhofayy disease( ¢9rebrahhdvhdrrivapingpass 6diated wiihX
nmet al | oprote %\4\@ : : ' . gelat i nases
matrilysin and c bf’ a gﬁegsglgfas%%ﬁgél Q%%%%g‘i‘%&gﬁ&wé%i%‘b% ?%%Q“Eﬁm ni ng
t hem ar e t hel¥pdpr apdEetastapis, angurysmahdisease, agd apemantangiogenesis. at ed wi th

t he MWP-induced excessive degradation of matrix and connective tissue
rheymatoid arthritis and

wthin the 35 nm |, such as_arthritis I :
ost eoar't hgi tis), 'ﬁﬁ???’ﬁl’%‘“@épg?%‘? g(éa“tésgannally inhibjt heirclease of sumerngoresih as
gjst go |toor osi ﬁfacto?r @Ngmtﬁ'aﬂﬂ?nsma IamgmI Breﬁﬁﬁgsdfﬁl fof ﬁxe&ﬁéﬁ&géxﬁ}o?%oﬁﬂiﬁ%s mediated by

i abetes, ¢ obstructive pu nary di.sease, cgrebra mor r hagi_ng
associ at ed i [Sh for exArple inflartmation] deir, GardipYatiular {feqts, bemorzhage, sepgylation and
ul ceration, adutephdse orspofiset éarhekin and anorexia, acute infactions) shockdstaes,aestextosss, graft
aneurysnmal dj : : | i _ ds
of Formia (/o st RAARERS AloufBihe BRBRS) The comPoynds of the prbtf ERRALH
factor (FRF) may glsparhibiy ,theaﬁéasa@ TNR withovtsignificant inhihitiomef theddMPint of

condi ti ons nedi ated by TNF, for exanple inflammation, fever,
cardi ovascul ar effects, henprrhage, coagul ati gn and acute phase _ .
response, cachexi &ﬁaﬁ@na ‘,?fg‘,‘g’&(‘,’ﬁ‘[‘témi 3¢ thergiprsdisefy fortreating @ pumber of disease

rest enoz i s, fgaﬁé,tfor exampleﬂ&uﬁlahﬁ&hnliﬁt@s;himﬁ?e @ﬂ_éro@i_s,@ésﬁmﬁﬂﬁiséﬁs&,e’ﬁﬁ%IfIThﬁF
conpounds of i ¢ i ovention may.al sQ. i nhi bit t rel.ease o
W t hout si gnfi’raggtgﬁtfﬁliﬁﬁ%ﬂeﬁabﬂsowlf’hagleﬁmé'h@&&s’ m?fammatoryebos,xﬁjlglsg%ah%ds

of this ilAveeancon are therefore useful for treating a nunber of disease
states, for exanple rheumatoid arthritis, multiple sclerosis, vascul ar

di sease, Type I di abetes, HV, cachexia, psoriasis, allergy,
hepatitis, inflammat ory bowel disease, a _ cancer. o
Testing The abilty 6Hthé tdnipdtind$ BEfFATRAIE $ntibit FAtiR ndtallbprotedsd Adtivity!

2 ttl?eagc%vﬁycl toi‘ g&ﬁ&é’enase—l , -2 and 3, stromelysin-1, gelatinases A and B,

20 matrilysin and human metalloelastase may be demonstrated by a variety of ir vitro assays
known to those of ordinary skill in the art, such as the assay described in the MMP
Enzymatic Assay described in FEBS, 296, 263, (1992) or modifications thereof as
described in more detail in Example 32. It may also be assayed by the interleukin-1
stimulated cartilage explant assay and cartilage plug implantation assay as described in more

25 detail in Examples 33 and 34.

rix ||
mat matasuoc;Pl

The ability of the compounds of Formula (I) to inhibit the release of TNE may be
assayed by an in vitro assay such as the TNF Monomac 6 assay and by in vivo assays such
as the LPS induced TNF release assay and the TNF Receptor Shedding Immunoassay as

30 described in more detail in Examples 35, 36, and 37.

Administration and Pharmaceutical Composition
In general, the compounds of this invention will be administered in a therapeutically

effective amount by any of the accepted modes of administration for agents that serve similar
35 utilities. The actual amount of the compound of this invention, i.e., the active ingredient,
will depend upon numerous factors such as the severity of the disease to be treated, the age
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such as the activity of collagenase-1, -2 and 3, stronelysin-1, gelatinases
A and B, 20 matrilysin and human netal | oel astase nay be denonstrated by a
variety of_]j |}, LO assays known to those of ordinary ski {Pi -
art, such ‘Xé%’%%‘;éssay described in the MW Enzymatic AE?& a&g'il%bed
I n FEBS, 296, 263, (1992) or nodifications thereof as described in
nore.detail in Exanple 32. It may al so be assayed by the interleukin-1
stimul ated cand IPléﬁéc éﬁaéﬂxaqfﬁheemt Jheipetgney v@éa compeundigsedntha rown and e ofs
described in iﬂi’ﬁlﬁlsﬁﬁnoxﬁﬁhdlb{het Fackors MHeSdiug 3ardPéladflinistered th

ability of the g ounds of Foréénél a (1) t% I nhi bit theerglloé%sgnoo C%E?a*ay
be assay%rﬂaﬁém ARSE PG R WY say such as the TNF Monomac 6 assay and by
in vivo assays such as the LPS i nduced TNF rel ease assay and the TNF
Recept or eddi ng n e detail in Ex

35, 56, ang 37 ’rHéPdSe%%Elf%@e%n%Q amGRE" f@&%aw}#&f ug%‘i Y hangsdigm &S
Phar maceut i cadppCotipetaly 9.85-35 mg per kilogram bady weightbf the recipientserkdy; wéferdtilp
i nvention W |y Reoadsn d JEhRR td mount
by any of the accep ted}ill Mﬁo?hgkd%mtm stral‘f.alld %Jr)l&?d oéy%kéﬁfrsgﬁhﬁg dogz}gt;g’ange
simlar 35 utWPPmle@StPM@ahbftb}‘aﬂboah%hma '@fl‘!E@Cté@ipound of this invention,

I.e., the active ingredient, w || depend upon numnerous factors such as
t he severijy of th dIS se to b ated, the
ol attve B Ch of D sREeelpmmoungs af B EYHayio ill e adinieiersd s BbRmASRRIGabut o

agd_ for [n of a compcsd:tmnslbgtamytone of ttm’ﬁillotvlilg"ro}x&si onal. sygibmd@’et?, @ﬁfsdbméal
admi ni stere era once ar. twce a da

: Ther Bt &b HEPeSit) or sl & R R gherpdiiie B My
range from subcaigpeans) admisisgragopIt@prefgriod mahnémjradnumsniguoms gl usingtahe
reci pi ent perc@a¥nie c%hgrd@p(ig\é re%men lgﬁ cah b %ﬁus@f A&Qéﬁ%mﬁgé’ae r%:@&f affliction.

adm ni stratlon to a osage
pr ef er abl )}5 beCampasitions q@ t@.lgp tj;ejoxgn pgpab&pég‘ pills, ggpsules, semisqlidgepewdgrs, sustained

conpounds of  jeldaSe fotfilitions, soldtond SsuspHsiins! LG, AtofIS0FRAS Bﬁie?ﬁbpropnate
conpositions bg/ ans¥ one of the fol | ow ng routes: oral, systemc

t ransder nmal , Y%anasal or by suppository), or parent er al (e
i ntramuscul ar, intravenous or subcut aneous) adm ni strati on The

Qosage regi non whi ShE CRiCt 3 ftblfion aeRladls of vty Teriors puER AL B ARe o o,
15 ConpogPt | ¥hsinistnation keeg.t for orai radmitistratinne farmuldtions in tha[ferm of ;abh;snmldﬂ omds,
powders, SuS! &ip3@ies are prefé&écﬁaa%ﬁ tﬁé’&%zﬁfabﬁﬁi of &ildiig QibRiande! SRERALYNS
elixirs, aerosols, or. an ther appropriate
pharmaceutical ormulatmns have been developed especially for drugs that show poor
bioavailability based upon the principle that bioavailability can be increased by increasing the
surface area i.e., decreasing particle size. For example, U.S. Pat. No. 4,107,288 describes
25 apharmaceutical formulation having particles in the size range from 10 to 1,000 nm in which
the active material is supported on a crosslinked matrix of macromolecules. U.S. Pat. No.
5,145,684 describes the production of a pharmaceutical formulation in which the drug
substance is pulverized to nanoparticles (average particle size of 400 nm) in the presence of a
surface modifier and then dispersed in a liquid medium to give a pharmaceutical formulation
30 that exhibits remarkably high bioavailability.

The compositions are comprised of in general, a compound of formula (I) in
combination with at least one pharmaceutically acceptable excipient. Acceptable excipients
are non-toxic, aide administration, and do not adversely affect the therapeutic benefit of the

35 compound of formula (I). Such excipient may be any solid, liquid, semi-solid or, in the case
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conposi tions. The choice of fornulation depends on vari ous
factors such as the node of drug 20 adm nistration (e.g., for oral

adm nistration, fornmulations in the formof tablets, pills or capsul es
are pref eM@¥AAM the bioavailability of the drug substanc@CHERISNOISP
pharmaceutical fornul ati ons have been devel oped especially for drugs that
show poor bi oavai l ability based upon the principle that _

bi oavai | abi | pf §n asxesdbeompesitiers gdseoys exvipientshatgs génerally availablé acencsfakill infthe
decreasi ng pgiticle size. For exanple, U S. Pat. No. 4,107,288 describes 25
a pharmaceutical formulation having particles in the size range from 10 to
1,000 nmin which the active material is supported on a crosslinked

mat ri x of macr onolsehd bAsrmackiRicaPatcipidts i rhhes, t
product i OB o] b ¢ ipidhls ;nc%u%eﬁwgﬁmtﬁﬁ%éiggﬁd’h%&’ ls UB¥t ance
z

f a pharmaceutical fornul ati ) )
i s pul ver eﬁ““trﬁgenﬁ,ﬁla%r‘{"lﬂb R w&@g Sﬁo}&iat&ebﬂ%agélps}emoﬂteawg, §9djumn stearate,
presence of hglycerol mbitear?temlﬂliﬁm ?hloﬁ'gg. dri&ﬁ@k'ﬂlh ﬁﬁljk[):;&lﬂdhé ke ]!thg%& &ﬁ%ﬁhwﬂd
to give a p t- r ti t hat. exhi bi.ts remarkaply high
bi oavai | abi | ?’%@B’gﬁ& ihbe dofécd ’%’Fﬂgpyﬁ%é’;’?w‘%‘%f‘sg . Watsh gﬁ@@ef)md Yagious oils,
general , a cinehulimgithose dhpetolenny,ianimal, vegetabbooiyntietio brigit, b.gatpehMRil, 86¢bean
phar maceut i cgj! p; t ClpI . i- DI - e
non-t oxi c, aiag’eﬂfua Pn?%?’st&rgéﬁ? gir%’, évtgng&g%’r ér%@&% g‘%ﬂ%@é%@% ?Qtrﬁ%le‘t:tﬁ@%apeut iC
benefit 3P tplutdonss Nehsdefvater. salinenaqueops dextmsenandalyedlant may be any sol i d,
liquid, sem-solid or, in the case of an aerosol

conposition, gaseous excipient that is,geperally available to one of skill
in the art. Compressed gases maé@ﬁﬂ&%ﬂ&ﬂ Gomapoupd of thig Hyvention-in gesosol

starch, cel | foros &pert gdses sujtableafoe thid pposeare niirapéfi) @slson diekide] étc. mal t, rice,
flour, chalk, silica gel, magnesium stearate, sodium stearate,

gl ycerol nonostearate, sodiumchloride, dried skimmlk and the |ike.

Li qui d arld seni soQther suitablephrArmaconticalrexyipieatssmid ehdirfdrhnlations are destiribed in
propyl ene gl wepik AN i | b3, < s pI6lh

pet rol eum a?iggg?g,t&e}epgﬁﬁe or g?%?ﬁfg’ta‘{dgggrﬁyg nIW l\élgréx_n, %%grﬁ%hg@? ‘I; @g@)ag n
oil, mneral & F?-,é me oil, etc. Preferred liquid carriers, particularly
for injectable 10 solutions, include water, saline, aqueous dextrose, and

o T hi & nvent | on TR AOPRRALS Somponi e a FBIIatpacaG vaiy hbRGH Bl hgs

pur pose &De emnploygdby thxse bkilediimthe drt, Typically, the formulation will contain, on a weight
percent (wt%) basis, from about 0.01-99.99 wt% of a compound of formula I based on the
total formulation, with the balance being one or more suitable pharmaceutical excipients.
Preferably, the compound is present at a level of about 1-80 wt%. Representative

pharmaceutical formulations containing a compound of formula I are described in Example
25 30.

EXAMPLES
The following preparations and examples are given to enable those skilled in the art
to more clearly understand and to practice the present invention. They should not be
30 considered as limiting the scope of the invention, but merely as being illustrative and
representative thereof.

Abbreviations used in the examples are defined as follows: ,,HCI* for hydrochloric

acid, ,,DMF* for dimethylformamide, ,,NaOH* for sodium hydroxide, ,,DMSO* for
35 dimethylsulfoxide, ,MgSO,“ for magnesium sulfate, ,,RT* for room'temperature, ~PTLC"
for preparatory thin layer chromatography, ,,SiO,* for silica gel, ,,EtOAc* for ethy! acetate,

9



15 O her suitable pharmaceutical excipients and their formul ations

are described in Rem ngton's Pharmaceutical Sciences, edited by EE W
Martin ( shi ng Conpany, 18th ed., 1990). The
anmount oWé corr%ound in a formul ation can vary within the lf>(t:JT’le'gr!;étﬂr(t'(}]seo 20

enpl oyed by those skilled in the art. Typically, the forrrul ation wll

contain, ercent (w bas from about 01-99.99 w % of
a conpound oﬁ%#% aF“‘B?i‘E’@ED’ dﬁe"ﬂ&%" z@etate,t,bt, A’ ‘P‘E)‘PFFBH"*H‘E‘PO% angj,,REMIA dor

bal ance bei nRosweéll ParkiMemosibl Insdithiee. phar maceut i cal exci pi ents.

Preferably, the conpound is present at a |l evel of about 1-80 w %

Representati ve phar maceuti cal formul ations containing a conpound of
formula | are described in Exanpl e Zyithetic Examples
EXAMPLES The follow ng pr e@:{a%bl%”f and exanples are given to

enabl e those skilled in the art to nor e cIearIy understand and to
practice the present ‘ ethyt el e 2rd-suy Tnihojacdtate

limting the scope of the |nvent|on butmerely as be| ng |IIustrat|ve and
representative thereof. Abbrevi ati ons used in the exanpl es
are defined as f : ,,HA" for hydrochloric acid, ,,DW" for

di met hyl f or rram d@, soluthn@f tri¢thylafiink (200 hxydrmuﬁml) andJWSfanzilegcﬁﬁ ethyl ester

Cemper at dbe, (B2pfilci2 Oinsh i icrRABERIGHTeS S s agacip a ntluighigitury
T St
: , 7F Ether (7 d

L RPM " for
Synt heti c Exaeaylting pyecipitate was filtered. The organic layer was washed with IMiiGhgndebrine,

Synthesi s of gkl err&vIFSQ; &d cdnidBRteRed ineredo ﬁ)‘ﬂv&@@tﬁw %Mﬁ&ﬂ!&éﬁéfonyl)atmno]—

St 1 t hyl
N Eoneyl oy cisangeelirolesh. ¢ 1V am e 1>

Step 2
A solution of morpholine (1.05 ml, 12 mmol) and triethylamine (1.84 ml, 12 mmol) in

methylene chloride (10 ml) was added to a solution of ethyl 2-{benzyl-(chlorosulfonyl)-

20 amino]acetate (2.3 g, 8.3 mmol), {prepared as described in Step 1 above], in methylene
.chloride (30 ml) at 0 °C. The reaction mixture was slowly allowed to warm to RT and after
6h 1M HCl was added. The product was extracted into methylene chloride, washed with
brine, and dried over MgSO, The organics were removed in vacuo and the crude product
was chromatographed (PTLC, SiO9, 25% ethyl acetate/hexane) to give ethyl 2-{benzyl-

25 (morpholine-4-sulfonyl)amino]acetate as a colorless oil (6%).

Proceeding as described in Example 1 above, but substituting morpholine with:

4-methoxypiperidine;
benzylmethylamine; and

30 4-phenoxypiperidine, gave respectively,
ethyl 2-[benzyl-(4-methoxypiperidine-1-sulfonyl)amino]acetate (via methylation of
the corresponding 4-hydroxypiperidine analog);
ethyl 2-[benzyl-(benzylmethylaminosulfonyljamino]acetate;
ethyl 2-{[benzyl-(4-phenoxy)piperidine-1-sulfonyljamino} acetate.

35
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10 (2.25 m, 12.0 mmol ) in nmethylene chloride (5 mM) was added to a
sol ution of sulfuryl chloride (0.96 m, 12.0 mol) in nethyl ene
chloride, (30 m) at -78 [err]C. The reaction m xture was stirred at.
-78 [err| WOWA32M8n and- t hen concentrated. Ether (75 m) wasP&d0®33/4080t he
resulting precipitate was filtered. The organic | ayer was washed with 1M

HC and bri ne, dried over MgSO4-and concentrated in vacuo to give
et hyl 2-[benzyl - (chl orosul f onyl) am no] -Exin_qﬂetzu e as a colorless oil
(699 . . SUrftResfs of methyl 2-(RY{A 3

mmol ) and triethylanrne (1. 842 : O WAL

m) was added to a sol ution of ethyamnol+demethvibusyaater osul f onyl ) -

am no]acetate (2.3 g, 8.3 mvl), [prepared as described in Step 1 above],

i n et hyl ene chloride (30 M) at O [err]C. The reaction m xture was

slow y al Powed to&ﬁBFlmto RT and after 6h 1M HC was added. The

Sr od gct vas eét I aChRgosulfonicmid (0. 23'@1, AU mintl) wasadded twatsblution of PDj—ﬂﬁineand
ried over rrl. Ni. CSyw\Wer e .f eV i acuo t crude

pr oduct %?Eﬁ#ro(&%e&gﬁggﬁéﬁmfgﬂ pethy eﬁ‘i‘fﬁ?&ééﬁiﬁ%@f@ ﬁﬁ‘gﬁ’ﬁtrﬁ?cﬁ'@}?ane)

to gi ve et hymiRufebesszalloweddo (ranmpb &T. nAfter Ehibf theysb)vant wayd momivad é ewcua and the

col orl ess oi A, enl; : STelaloR CHhi | e ut

substituti ng}eﬁ%lr%é%gfﬁll%g asms{uﬁr?é?fﬁ i eaﬁoq'?ngp ﬁ%@?ﬁ#ﬁ ?Agﬁ r‘%‘gdg’r (@99% 3.48

benzyl metlfy| mmakwasprddedand the reactiongnixug jis heated piisfluga ddter 3 miny thespiyent

et P%' : 2{ [ be nir?ii exaporiéel ﬁi@’d@h?;(? 5 ﬁﬂ)"%&a&é&ft@ m€4c)radiEh a&emak ;@.c()jﬁd/ s ﬁltf.red and

met hyl ati on corr ondi ng_4- oxyp! peridi ne anal og) ;

thyl 2. [ boriMSIFHEE 25 CRAERYRERFH GG P S SEAF e CLIPRB Tty eser as 3 coloTes

ethyl 2- { [68&3%).(4- phenoxy) pi peridine- 1-sulfonyl]am no } acetate. 35

Exampl e 2 Synt hesis of nmethyl 2-(R)- {

[ 4- (5-chl oropyridin-2-yl oxy) pi peridine- 1-sulfonyl]-

am no} -33net hyl bStepr2at e Step 1 Chl orosul fonic acid

5

esicr (1135 g, 1003 A AOENIRRCPUS B Bl eper T et

reaction in $ipR 1 @bevelaasaddediaia sdutien of 4-65-rloropyridin-3-yloxy)piperding (1,2 8

was renoved §g im6l)andRdeth8mine (3.21 ml, 22.5 mmol) in tetrahydrofuran (50 ml) at -78 °C.
After 2 h, the reaction mixture was diluted with ethyl acetate and then quenched with 0.5 M

20 ammonium chloride. The organic layer was washed with brine, dried over MgSO4, and

concentrated in vacuo to give methyl 2-(R)-{[4-(5-chloropyridin-2-yloxy)piperidine-1-
sulfonyljamino }-3-methylbutyrate as ﬁpale yellow oil (75%).

Proceeding as described above but substituting 4-(5-chloropyridin-2-yloxy)piperidine with:

25 4-(4-chlorophenoxy)piperidine;
4-(4-ﬂuoropherioxy)piperidine;
4-(4-chlorophenyl)piperazine;
4-[(4-benzyloxy)phenyl]piperazine;
4-(5-chloropyridin-2-yl)piperazine;

30 4-[(2-phenylbenzoxazol-5-yl)piperazine; _
4-[(4-chlorobenzylaminocarbonyl)methyl]piperidine, and
4-(4-phenylimidazol-2-yl)piperidine gave, respectively, _
methyl 2-(R)-{[4-(4-chlorophenoxy)piperidine- 1-sulfonyljamino }-3-methylbutyrate;
methyl 2-(R)-{ [4-(4-fluorophenoxy)piperidine-1-sulfonylJamino }-3-methylbutyrate;

35 methyl 2-(R)-{[4-(4-chlorophenyl)piperazine- |-sulfonyl]Jamino}-3-methylbutyrate;

fo



resulting solid was slurried in benzene (10 ml ). Phosphorus pentachl oride
(0.72 g, 3.46 10 mmol) was added and the reaction m xture was heated at
reflux. Alipés$H94¢7 n., the sol vent was evaporated and %9@,351831)
was added to the crude product. The solid was filtered and

filtrate was concentrated to give (D)-valinesul famoyl chloride rret hyI ester
as a-colorless

(D) - val i nesul fanoﬁedﬁ%l @éﬁ#‘e!’?&?ﬂ%‘?&’g@y@Pf%’-‘“‘*s‘é“%‘}mpﬁ?baar ed as

descri bed methyﬂbl@r@p 1 above] was added to a sol utlon of

4- (5-chl di

11 ot byl am e (3 é' e - i Oldirinhy 2y Bpipersaine 1 SuEH eroh 3.

[err] C dhutyratg; the reaction mixture was dil uted with et hyI acetate
and then guenched pytiyh 200R9-{ Mi@-ﬁ/gh%ﬁ%?k&fﬂzsm%b%razmel-% nli acuo ?yl—

washed with pbrine, -dried over concentrat

gi ve net hyl ‘-“é’?%te’{ [ 4- (5-chl oropyridin-2-yl oxy) pi peridi ne-1-

sul f onyl ] am no} - 3 mssy1 2HRM{4-fechisroberzglagniyedat oy DidetyT fp¥feridine-1 -sulfonyl]-
Proceedi ng ag g ﬁc_{ l% ?rl;g?ﬁée bui substituting

4- (5-chl orop E’@M dine with: 25

4- (4-chl or ophenoxyr)thsﬂérm{ﬁfbﬂ-phenylmudazol-zqdmeﬁdumbphlﬁnqk]ﬁjrmqjemmbﬂm-
4-(4-chl g Jd Pi perazine;

4-1(4- benzyl 06&31 ienyl ] pi per azi ne;

5-chl oropyri di n-2-yl) pi perazi ne; 30

(2- phenyl benzoxazol - 5-yl) pi pera2| ne; Exam

- (

[ ple 3

-[ (4-chl orobenzyl am pocar honyl ) net hyl ] pi er|d| ne, .and

- (4- phenyl i m dazol -2 MQMQMW met hyl
- (

4-

t

R - { [4-(4-chlorophenoxy) pi pepip@ridie-2LRS) dagionliagdri no }
- et hyllgutyrate nmet hyl 2-(R)-

(4-f1°dor ophenoxy) pi peri di ne- 1-sul fonyl]am no} -3-nethylbutyrate; 35
hyl 2-(R)-{[ 4- &epchl or ophenyl ) pi per azi ne-
1- sul f onyl ] am no} I A
{[4-(4-benzyl oxypﬁ'g%yl %lhpl perazi ? rr% MP{nmolPJw%a%d drgpwxs@‘?&g%olu%oﬁ%%4 “4
met hyl but yr afllorophenyl)piperazing/£f. h g, 44.@ mymol) and triethylamine (12.26 ml, 88.0 mmol) in
{[4-(5-chlor ﬁié!l{yléﬁerth?oride)(m ﬁﬂmwae “PreTedctioR Yhik@e #4s stirfsd overnight at RT and

met hyl butyr at.e;
2- (R) - {44 2*%&&9??9&&?8%26({“05 %fﬁlﬁlé’r W35 Washed with gthesnduiqdiprdes high vacuum
}-3-nethyl - for 10 raitt. yandtthen redissolved in benz®id (B0 ml). Phosphorus pentachlonde (924 g

2 (R ([ <ﬂ4p%@ogwawg&iagnms@ FRAN RN BB o b Yo 1 %X'nl,acuon

am no} - 3-net hyl'b
mixture was diluted with ethyl acetate (250 ml) and the organic layer was washed with 5%

citric acid, sat. sodium bicarbonate, and brine, and dried over MgSO4. The solvent was

g"““' I\)-h-b-b-h
|—|w 1

25 evaporated in vacuo and the residue was boiled in ether for 5 min. Filtration of the solid

material gave 4-(4—chlorophenyl)pxperazmesulfamoyl chloride as a tan sohd (40%), mp
170.5-172.0 °C. .

Step 2
30 Triethylamine (0.59 ml, 4.22 mmol) was added dropwise to a mixture of 4-(4-
chlorophenyl)piperazinesulfamoy! chloride (0.56 g, 1.9 mmol), [prepared as described in
Step 1 above] and methyl piperidine-2-(RS)-carboxylate HCl salt (0.38 g, 2.11 mmol) in
tetrahydrofuran (15 ml) and the reaction mixture was heated at reflux. After 19 h, additional
amounts of methyl piperidine-2-carboxylate HCl salt (189 mg) and triethylamine (0.15 ml)
35 were added and the heating was continued. After 5 h, the reaction mixture was cooled,
diluted with methylene chloride (40 ml), and washed with 10% citric acid, water, and brine,

gi



met hyl 2-(R)-{[4-(4-phenylimdazol -2-yl)piperidine- 1 -sulfonyl]am no
}-3-nmethyl- 10 butyrate.

Exanmpl e 3 Synt hesi s of nethyl

1- [ 4- (4- cWQHAEhy | ) pi per azi ne- 1- sul fonyl | - PCT/EP98/00180

pi peri di ne-2- (RS) - car boxyl ate 15 Step 1

Chlarosul fonic acid (3.0 m, 44.0 mmol) was added dropwi se to a solution of
4-(4- - chhd)dnq:ﬂlweyMgﬂ%r'Ehd orgafics Weregeméttedinwneky and thetresididwham ne

Feact i on i <t BrBARERtEl (510, L0 RGN Seflathefolg il indt d er b e 1

vacuo. The r ehhompénengdplpnmmImlfhnjd]mpmdmhf-EQES)JMMxmtg las 4 2610dl83s %]lass for

10 mn. and(if}f,\y redi ssol ved in benzene (80 m ). Phosphorus pentachl oride
(9.24 g, 470 mmol ) was added and the reaction m xture was heated at
reflux fod 1 h. The reaction m xture was diluted with ethyl acetate

(250 m) andjthe I ] Uy cieoes Clatdal | at
sodi um bi car t%onat g"'r&fé@%:ﬁ%ra? ﬁggcngg%m\éﬁégg%g% %Rg%%ium?ﬂghs%&?b&nﬁ)%
evapor at ed i RIRFEAZING WM t he residue was boiled in ether for 5 nin.

Filtration of the4slsuehdx iperidifiet gnd al gave

4- (4-chl orophenyl )p lzghzll nesu fargé}{/ chl |Pe as atan solid (40%, np
170. 5-172. 0 [err]C’:‘ opiperidine, gaye pespeciiyely, Teiethyl amine (0.59 ni,
4.22 molld was adulmllh;drle[mplmnox)(plpendmd-Malfmfyl]@iﬁeﬁdme-z-(RS)-carboxylate,

dosr i ped 1n " " ol t5t iRk AR - bonperhuine TR car BEARE] o™
HO salt (0.38 g, 2.11 nmol) in tetrahydrofuran (15 m) and the

reacti on m xbhure I Dal ts
of et iyl ot oL O ne S b T ore TEEAY £ 1o L ERGA htlors:

(0.15 m) 35PRSFRIMEIEN and the heating was continued. After 5 h, the
reaction Is xture ﬁ@mheylnmo) 1perﬂide!;lmﬂ wi th nmethyl ene chlori de (40 m),

and washed with 1%%)4_ $ nd bri ne, and dri ed
S - |

over MgSOerr]. in vacuo and the residue was

chr omat ogr aphed ( Snefizyl pi;m'ﬂﬁ%b(ml-cadmﬁatem salawith methyl ip@eﬂidlirm-MR)-

1-[4-(4-

chl or ophenyl )carbo:éjrrlate HCI-S _ts%ﬁv]pres FInvelé“ di ne- RSij car boxyl at e as
nYYp

col orl ess gl ass methg(lzliy()(pyngm lpendmeobe a@ndwcz-(@ewboxy&t@p 2
above, buig sghgtituting 4-(4-chl orophenyl)- -~ piperazine with:

methyl 1-[4-(4—chlorobenzoyl)piperidinc-1-sulfdnyl]piperidine-z-(R)—carboxylate.

3. Proceeding as described in Example 3 above, but substituting 4-(4-chlorophenyl)-

piperazine with 4-(5-chloropyridin-2-yl)piperazine and methyl piperidine-2-(RS)-carboxylate
25 HCIl salt with methyl 2-(RS)-amino-4-phenylbutyrate HCIl salt, gave methyl 2-(RS)-{[4~(5-

chloropyridin-2-yl)piperazine- 1-sulfonyl}amino }-4-phenylbutyrate.

Example 4
Synthesis of tert-butyl 2-(R)- {methyl-[4-(4-chlorobenz iperidine-

30 1-sulfonyl]amino }—3—methylbugg;até

Step 1
N,N-dimethylformamide di-ters-butyl acetal (134 mg, 0.66 mmol) was added to a

solution of 2-(R)-([4-(4~chlorob¢nzoyl)piperidine-l-sulfonyl] amino }-3-methylbutyric acid
35 (90 mg, 0.22 mmol) in toluene (2.5 ml) at 90 °C. The reaction was stirred for 3 h and
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4- phenoxypi peri di ne; and 4- phenyl t hi opi peri di ne, gave

respectively, 10 nmet hyl 1-[ 4- phenoxypi peri di ne-

1- sul f onylyidaBht4gdi N€- 2- (RS) - car boxyl at e; : met hyl

1-[ 4- phenyqvt hi'opi per i di ne- 1- sul f onyl ] pi per i di ne- 2- ( RS) - car boxyT atas/eo180
2 Proceedi ng as described in Exanple 3 above, but substituting

4- (4-chl orophenyl ) - .pi perazi ith: 1 :

4 E oyridin. 2 W,%’;ﬁ%%a)tﬁq H&l?ﬁ&ﬁ%&ﬂt&%(*\g-i a-(4-c?1lorobenzoyl)piperidine— 1-sulfonyl]amino}-3-
4-'(4- chl or obemethylhutynieadidiihatwasostd in the next step withidoyfurther purification.

pi peri di ne-2-(RS)-carboxylate HO salt with nethyl piperidine-2-(R)-
carboxylate HC salt, gave respectively, nmet hyl o

1-[ 4- (pyri di n- 4-y| 8tepd pi peri di ne- 1- sul f onyl ] pi peri di ne- 2- (R) - car boxyl at e;
20 and ] ; o .

1-[4-(4- chFor obenzoyl %%P?tgls Srlllgflf-a_lébt?ln tgnﬂlﬂﬁ? é'rli rﬂf“r?é)aé‘d (‘%9‘88‘3‘6‘6%51-%%'@
3. Pr oc eedPAgnmel) yege pddeddo jasoluionmef ers bty ¢S R)-h4-(4schlerobenedyl)piperidine-1-
4- (4- chl or ophgiifnytjamino }-PrREKyIBUHE N 100 g, 0222 Rinfil W (- m iPeRAZ,
and methyl pi e z-’@v- c?%‘%&“{fgt e aﬁ?&”’? (Lorgy) RECARE: S,
2- (RS) - ani no- 4€ PBRE{IFSYEs HHteG B FE@’ 9@%1@% )andpisn washed with 0.1M HCI
chl or opyr i di nami brine apd dried exer MgS04.0Mhé salmenioyasdembestd/inhuatyo ahdthe residue was
Exanpl e 4 S = - -

et hy! - [ 41,0( 4(_:hcrﬁ gtrogf)zg)rlllgg §/ﬁ%¢f£;@?a|2%_eﬁ%5c%%exgné)% give tert-butyl 2-(R)-{methyl-
1- sul f onyl ] anf4a@i-cldonebetrplyhpipgridine-1-sulfonyllamino} - 3-niitleyibutyrate as a colorless oil

N, N- di net hyl fggmn de di-tert-butyl acetal (134 ng, 0.66 mmvl) was added to
a solution of 2-(R)- {[4-(4-chlorobenzoyl) pi peridine-1-sul fonyl]

amino} -3-nethylbutyric acid 35 (90 ng, . 0.22 mmol) in toluene (2.5 nl) at

?0 [err] tC The r eapdceedingas éscrib&linEXamblé) Y2 above, but substituting RAEERT (R
0 give

t - but vl T . .
2 (R - 1[a%p4 Eﬁr@%‘é‘ﬁ?ﬁ%ﬂ?‘ﬁ%ﬁ“i“&?ﬂé‘-“lf-"&zﬁ’ﬂ%m} Pamethyibugyrate with methyl 2-(RS)-
met hyl but yri c{de(Sechidrapyridis-2upypipérazinéd -suifishyaraipo 4t phen9iblutyritd €prepared as
purification. geceribed in Example §ta§(9ve¥ gave methyl 2-(RS)-{methyl-[4-(5-chloropyridin-2--
yl)piperazine-1-sulfonylJamino }-4-phenylbutyrate.

20
I-sulfonyllamino [~3-methylbu'§yrate
25 Tri-n-butylphosphine (0.37 ml, 1.5 mmol) was added to a solution of methyl 2-(R)-

{[4-(4-bromophenyl)piperidine-1-sulfonyljamino }-3-methylbutyrate (560 mg, 1.25 mmol),
3-pyridylcarbinol (0.15 ml, 1.5 mmol), and 1,14~(azodicarbonyl)piperidine (377 mg, 1.5
~ mmol) in benzene (30 ml ). After stirring at RT for 48 h, the reaction mixture was
concentrated and the residue was triturated with ether (60 ml). After filtering off the solids,
30 the ether layer was concentrated in vacuo and the residue was chromatographed (SiO3, 40%
ethyl acetate /hexane) to give methyl 2-(R)-{(pyridin-3-ylmethyl)-[4-(4-bromophenyl)-
piperidine-1-sulfonyljamino}-3-methylbutyrate as a colorless oil (41%).

Proceeding as described in Example 5 above, but substituting , 3-pyridylcarbinol

35  with 3-(3-pyridyl)propanol gave methyl 2-(R)-{3-(pyridin-3-yl)propyl-{4-(4-bromophenyl)- .
piperidine-1-sulfonyl]amino}-3-methylbutyrate.
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5 Anhydr ous pot assi um carbonate (152 ng, 1.1 nmmol) and i odonet hane
(0.034 m 0.5 mol) were added to a solution of tert-butyl 2-(R)-{
[ 4- (4-chl. orobenzo | ) pi peridi ne- 1- sul fonyl ] am no}- 3- et hyl butyrate .
(100 nyg, ﬁ%f{‘}% in DMF (1.5 m) at RT. After 3 h, t HET/ERRQ018
m xture was dlluted with ethyl acetate (30 m) and then washed with 0.1M
HCO .  and brine, and dried over MgpSH4. The sol vent was renoved.in vacuo
and the residue was 10- chromatographed (PTLC, Si 2, 25% ethyl acetate
/'hexane) to give tert-butyl 2-(R)-{neth

iﬂffa%"hf 3- et hy but

[ 4- (4-chl or obenzoyl ) pi gerj di ne- 1- sulfon .
col orl ess oil (6392 thesis of rethyl 2-(k)jpe avifernaylnethylaminosalfanylly Exanpl e,

Step 2 above, but substituti ng tertahuhﬂ: ﬁﬂ&bug% te
{[4- (4-chl orobenzoyl) pi per| di ne- 1- sul fonyl | am no} - 3- net hyl butyrate W|th
met hyl 2- (RS) -

{[4-(5-chl oropyri cﬁmpl yl ) pi per azi ne- 1-sul fonyl ] am no} - 4- phenyl butyrat e

(2 pE %g;:lr {e(rjre ?ﬁyl 4%4 %‘éﬁﬁ:&lk)@?}g ﬁ?&ﬁ@bﬁlﬁ% rﬁ&ﬁﬁ" %ngﬁnﬁgg%mol) and triethylamine

1- sul fonyl ] arﬁl Bplngngapbgn ythg[ 625 mb (vas added to a solution of methylaminosulfonyl-
Exanpl e 5 9$yg1t7*'§ﬁin§o @ﬂ/ hs des Eﬁ%e m K.loek, J. A. and Leschinsky, K. L.,

d t h |
g( gﬁ{ :° oln;i‘? ﬁ :Bsd}? é ‘H%r%%é) mngtéﬂ)yfp(bg ml) atﬂﬂf - Aeré by theaeationavgso. 37
n, 1.5 mml )quencheddeierll MH@I&ﬂdﬂklp@cﬁmﬁf wBEEiW«icteﬁ ififd)ether. The combined orgamc
15, L o e S e
- (azodi car tﬁa(iibl—l))pnzpyé-t(mdihyhn(xﬂﬂ Fulfienyl)anfino]- 3-me[hyﬂiiu):ytlate Bercodorest o) (86%)..

After stirring at RT for 48 h, the reaction m xture was concentrat ed
and the residue was triturated with ether (60 m). After filtering off the
solids, 3 the et h“é&ﬂ-@ayer was concentrated in vacuo and the residue was’

chromat ogr aphed (B Ifolhde‘t@ﬁ@m 128tﬂ%bl)a‘ﬁahﬁﬁfdr6&eﬁ&&%§mﬁ BarBbiifte Eid Ak,
o i ﬂ%mﬁi AR o3 iR bt 2R Theneyh-Gpethylsminasoltonyfamino)-

rate as a

Pr oceedi Ing as- deﬂgrﬂb urpdtel (Q0CrE)D)6¢ ndmel) ahsdtassub@-meauﬁ s&@ } above] in DMF (3
‘;’ E)%% | ?)9: car Meb'r O%(lwg %sr%%gp 9} pqgcy ct Was eXtracted into ethyl acetate.
pi peri di drmd: ayer was YVashedwtithydilmte sodatre thiosulfate and brine and dried over

MgSO4. The organics were removed in vacuo and the residue was chromatographed
(PTLC, SiOj, 20% ethyl acetate /hexane) to give methyl 2-(R)-[benzyl-

(benzylmethylaminosulfonyl)amino]-3-methylbutyrate as a colorless oil (60%).

25 Example 7

Synthesis of methyl 2-(R)-{[4-(4-chloropheny! )piperazine-
1-sulfonyllamino } propionate

Step 1
30 A mixture of 4-(4-chlorophenyl)piperazine (6.63 g, 33.7 mmol) and sulfamide (3.89
g, 40.5 mmol) in water (10 ml ) was heated at 120 °C. After 96 h, the reaction mixture was
cooled to RT, diluted with ethyl acetate (100 ml). Water (100 ml) was added and the
reaction mixture was stirred vigorously for several minutes. The solid was filtered to give
[4-(4-chlorophenyl)-pxperazme-l—sulfonyl]amme as a white powder (59%), mp 218.0-
35 220. O°C
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Exampl e 6 Synt hesi s of net hyl

2- (R-[ benzyl - (benzyl met hyI am nosul fonyl) -

am no] 3- yrate Step 1

(D) - N—benzy%)va)lsl ne met hyl ester (1.5 g, 6.78 muol) and tri etﬁe#am ngbl%
(1.13 m, 8.14 mol) in ether (25 m) was added to a solution of

nmet hyl am nosul fony] - chloride (0.97 g, 7.5 mmol) [prepared as
described in K oel®€B2 A and Leschinsky, K L., 10 J. Og. Chem 46, 4028
(1%6)1] |v: adet her (A2§omhoﬁ oﬁisotﬁ?mrﬂerrﬁbuttsxxge (0.87 nﬂeFMtthétrMﬁ'ﬁmﬁxran U6 Badradt

Wi an he ract.ed . in rganlc
| ayers were #&8 \ﬂf %?%Fﬁ‘ﬁ@m%a?ﬁiﬂm%w 7@@%’&%@#’ “grégﬁ gﬁ@r'&@@ sin
vacuo to gi v¢prepirey las described in Step 1 above], in tetrahydrofuran (10 ml ) at -60 °C. After 10

2- (R) - [ benzyl -.( met h f coI rIess
oi | (869 . L3 g asoiﬁu%ngfgueﬁgthaé%%hm‘% oq‘]:%glh% Xaocg#%g JhE é‘ mmml)
and anhydr oumqabydmé’uvam(laﬂ D waa addedsnd theyreaction m&t@rerwasla)lomdeo mﬂndo £30 °C

sol ution of f

3- et hyl butyr ate T%b(ﬂe &%&gﬁﬁﬁﬁxﬁ ié{rléeﬁ%l?(g%s e%%?%ﬁgjlmumg;pondiandme
above] in Dlvlprq@mt was e’ﬁﬁF%CteéthFthYAﬁF@?teg@'hﬁ solyem wis remgyed iovagua aad ﬂweesxdue
pr oﬂugt I was mﬁsrchﬂdmﬂognapﬁcb(lsm , 309e ety bacefife lcli]bxan(?) gngive nealyylr2-(Rys{ [Mithe_(il_ )
Wi t ilute sodiumthjosul fate a ri ed over err]. e
or gan cs-1bor SARIREHDPRER2EE-SHitony anad KRS 8 A plRes Al

(PTLC, Si(err],20%ethyl acetate /hexane) to give nethyl 2-(R)-[benzyl-
Egg&)z y! metzgyl am 'f’?éceezh %Higsrpri%g& in?’E{%ﬁx Llpgttei; %%%v&@gﬁ%ﬁg%iﬁtﬁkihm tert-
Synt hesi s of bmmvﬂ@d ar@[m)t-ch{c{rdpl(enyl)pipmdphérspﬁt))pjd&gnm iwith zerz-butyl chloroacetate

1-sul f onyl | )
4 (4 cﬁ%ro%ﬁw mﬁ"“ Y Eepad-ioxard 55 Sl gpve A B Qo4

g, 40.5 nkbl ylmat )thwé@Zﬂ’é%meﬁ H&Pta!@o [err]C After 96 h, the
reacti on m xture was cooledto RT, diluted with ethyl acetate(lOO
m). Water (100 m) was added and the i:ll'sl on mxture was stirred
vigorously for several ni nut es. The sol |‘3"%29 Itered to give

[ 4- (4-chl orophenyl) - & R : Lhani

218.0- 35 220.0C. pheg}lgfz,p?omc acid

20

Step 1
Di-tert-butyl dicarbonate (2.85 g, 13 mmol) and 4-dimethylaminopyridine (90 mg,

0.7 mmol) were added to a solution of [4-(4-chlorophenyl)piperazine- 1-sulfonylJamine

(3.0 g, 15.2 mmol) in tetrahydrofuran (60 ml ) at RT. After 12 h, the reaction mixture was
25 concentrated and the residue was chromatographed (SiO9, 25% ethyl acetate /hexane) to give

N-tert-butoxycarbonyl-[4-(4-chlorophenyl)piperazine- 1-sulfonylJamine as a white powder

(55%). :

Step 2 .
30 Diethyl azodicarboxylate (0.35 ml, 2.24 mmol) was added to a solution of triphenyl-

phosphine (586 mg, 2.24 mmol) in tetrahydrofuran (20 ml) at -78 °C and the reaction
mixture was stirred for 5 min. Tert-butyl 3-(L)-phenyl lactate (800 mg, 2.13 mmol) was
added and the stirring was continued for an additional 5 min. A solution of N-fert-
butoxycarbonyl-[4-(4-chlorophenyl)piperazine-1-sulfonyl]Jamine (757 mg, 3.41 mmol),
35 [prepared as described in Step 1 above] in tetrahydrofuran (5 ml ) was added via syringe.
The reaction mixture was stirred overnight at RT and then concentrated in vacuo. The

is



A solution of potassiumtert-butoxide (0.87 m, 1Min tetrahydrofuran) was
added to a solution of [4-(4-chl orophenyl)p| perazi ne- 1- sulfonyl]am ne
(200 ng, .0.73 mmol), [prepared as described in Step 1 above

tetrahydr MAMSH74310 M ) at -60 [err]C. After 10 5 nin., aF§dl ?’8%8% t he
triflate derivative of nmethyl (S)-lactate (604 ng, 2.56 rrrml) in :
tetrahydrofuran (3 m ) was added and the reaction mxture was allowed to

warm t'o &30 fesidng was chromgtograpbed ﬁStﬁ)z THE ethyd eestasn /hexaneirte gwmeqdmusdﬂe(mgw th
turat tq et
ccetate.  ThoVBa G uBbhiids 38 Lnichphens b sRECRR. 1 oM AT-ARS S pBhlp opitha

chr onat ograpMpﬂSN@l@@ﬂ!l(S%% et hyI acet ate /hexane) to give met hyI
2-(R) -{[4-(4- 10 chlorophenyl)pi perazine-1-sul fonyl]-am no propionate as a

colorless oil (669 Proceedi ng as described in Exanple 7, Step
2 above, But subs I ng potassiumtert- but oxi de and

[4-(4-chlor 0phenyh)smmh®¥ e bty BRURP (e bR atbohyl-f4e@l cidkophenyl)piperazine-1-

. chl or oacet at e

5- (bi pheny! - §ﬂ“ﬁ¥3f“ﬂ§ﬂ°} Srphenyinsopionats (37 Meakl 3 FUpoly [Reepgsesiasdesqribsd n Step 2
5- ( bi pheny! - gbovih in wethyldngichlotide (20 ok ) whs Batbrated with deychyddogen-chiaiietgas et 0 °C.
Ex le 8

2" (R~ (1 4. ( 4ToTeapton vossel v Bl 1 eacrion méopes g imed st RT. Aftr 72, the

3- phenyl gPopicaetion mixtere Xs vented with mtromdlhen concentrated inliacs®r Thegsidhe was
di carbonat € {edardtpwéth ety IEHel ohl e il theFrofiiceas HRKIA 8/ghfe 4-89)-T4-(4-chloro-

nmol ) were added to a soO on

[ 4- (4- chl or ophr@appypﬁmmealzﬁtﬂ@nyﬂmrérpmﬂmepwmc acjdzas yhite splid (FAF mp
t et rahydr of urplo(6IB.OPC) at RT. After 12 h, the reaction m xture was 25
concentrated and the residue was chromat ographed (S 2, 25%ethyl acetate
/'hexane) to give N-tert-but oxycar bonyl -[ 4- (4-chl or ophenyl) pi per azi ne-
1- sul f onyB] anm ne RBsocaedihg dsedgsombiekin Exampl 65&%tep3 above, but substitutitsy @pr-But@is-

D et hyl azod .

tri phenyl - tb‘iﬁﬂelﬂg a'g'hﬁ%‘g‘?éz’gd&° 1? %imm% qfq &%éﬁg u§§%ﬁ%§2§9?§§n
-78 [err]C aE&amnl@ 7r, Stept3 ahove) gave3i-(oinhenyindy tbylbddl -figrod . whiadiazeli dm—%
3- (L) - phenyl gdpggd ate (800 ng, 2.13 mmol) was added and the stirring
was continued for an additional 5 mn. A solution of N-tert-

but oxycar bonyl - [ 4- (4- chl or ophenyl ) pi perazi ne- 1-sul fonyl ] am ne (757 nmg, 3.41
mmol ), 330[ prepared as described in St eExim;ﬂo\ae] I n tetrahydrofuran (5 m
) was added via syrgn r r%\l.'ernl ght at
RT and then concent '

-methxlbugnc acid

25 Trimethylsilyl cyanide (1.6 ml, 12.6 mmol) was added to a suspension of (D)-valine
(0.89 g, 7.6 mmol) in acetonitrile and the reaction mixture was treated at reflux.. After
20 min., the reaction mixture turned homogeneous. 4-(4-chlorophenoxy)piperidinesuifamoyl
chloride (1.4 g, 4.5 mmol) [prepared as described in Example 3, Step 1, substituting 4-(4-
chlorophenyl)piperazine with 4-(4-chlorophenoxy)piperidine] was added and the reaction

30 mixture was stirred at reflux overnight. After concentration, methanol (25 ml) was added and
the reaction mixture was stirred for 30 min. The organic layer was evaporated and the
residue was chromatographed (SiO7, 1.5% methanol/methylene chloride) to give 2-(R)-{[4-
(4-chlorophenoxy)piperidine-1-sulfonyl]amino }-3-methylbutyric acid as a colorless oil
(78%). ' '
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resi due was chromatographed (SiJerr], 14%ethyl acetate /hexane) to give
tert-butyl 2-(R)-

{tert-but- %pc‘g%mle -[4- (4-chl or ophenyl ) - pi per azi ne- 1- sul fogé%@&g&l-sg- phe

nyl pr opi ona as a pale yellow oil (88%. 5
A solution of tert-butyl 2-(R)- {
tert-but oxycarbonyl -[4-(4- chlorophenyl glpera2|ne 1-

sul fonyl ] am n’o} 3- ProsssAing axslcserdy 8(09769 Wubsityng (A3 valing sné de(teshlorophenoxy)-

defcri ?eg i N ph@iiiresulfamohy cﬁllde w:gh M ﬁﬂ%@bﬂl(m Iaﬁ@4((2throﬁheﬂ§§Plpemme-

saturated wi en chlo S r Iron

vessel was se%‘ttgﬂ%laﬂéﬂ cZeﬁ'; ‘?dc’fﬁ ‘ﬁf&%ﬁflén ﬁé@l’g{eigﬁﬂ’ Htremcuwimavvé- h,

the 10 react i (benaylostycasbonpliaminoiB(R)v§[4H{4-chioragteny Bpigertaing- ICQiFRYIhAGRS - | N

vacuo. Thecr ngh]& treated with nethylene chloride and the product
5 " G c\é@@ (R -{

was filtered TO gi'v [ 4- (4-chl oro-
phenyl ) pi perazi ne- 1- sulfonyl]am no} - 3- phenyl propionic acid as a white solid

(74%, np 2. 17 ove ﬁgo%t ciegﬁﬂéﬂeg above But substltu%tfg B?" %?‘xlenﬂndaf (ﬂ@tﬁgfop?xgrgoﬂyg

Exanpl e 8, Step stituting
(bi phenyl - 4- ymaert splfamoyl cislesids. with ‘baanmnlmdamﬂrbﬁéyl@mmmwmaﬁed

as descri bed @tchloroberzs#1)pil ?enﬁnes%lﬁﬂ:o?l ey reﬂit\éﬁvely, usmf 5 equiv. of tnmethglsxlyl
acet at

5 (bl phen¥6 4)%11]52 Xtﬂen quenc ing. t?)e crude rea{crtglc)g%g20|lg{1tb%oc anhydride in the presence of
gy nt hﬁs: E of sddum) hydrokidle @dve h-ltm-bpfwycmbdrlryl-ldlef [1444%0%1:@1???1%@?#&%—&0 }-

nmet hyl buty silyl cyanide
nmol ) was adoge‘lgfoﬁgﬂa sﬁé%gn d%?f% nF (0.89 g, 7.6 mol) in

acetonitrile and the reaction m xture was treated at reflux. After 20
mn., the reaction m xture turned homgm

4- (4 chlorophenoxy)plperldlnesulfanDyI ﬁlorlde (1 4 g 4.5 mol)

[ prepar edlAs descr i- bavnthesisef Nobydroxy-&{d(4-chlozohengoylipiperidine-(sulfonyl]-

chl or ophenyl ) pi perazine with 4-(4- ﬁ!ﬁbﬁﬂtﬁ&?‘?{@ﬁﬂﬂ%b@_ﬁ{ dedi ne] was added and
the reaction 30 m xture was stirred at ux overnight. After
concentration, methanol (25 m) was added and the reaction m xture was
stirred for 30 m nSteplie organic | ayer was evaporated and the resi due

A OB A AT s b
- 3- et hyI 2t mmoawowlké-eéhsd@ﬂrb@ tm:sle biytirochlorid¢ 7828 mg 3867 mmol), N,N-
. dimethylaminopyridine (41 mg, 0.34 mmol), and N-methylmorpholine (0.15 ml, 1.3 mmol)
were added to a solution of 1- [4-(4-chlorobenzoyl)pxpendme—1-sulfony1]p1pendme—2—_(R)—
carboxylic acid (140 mg, 0.34 mmol), [prepared by proceeding as described in Example 9,
but replacing D-valine and 4-(4- chlorophenoxy)piperidinesulfamoyl chloride with D-

25 pipecolinic acid and 4-(4-chlorobenzoyl-piperidinesulfamoyl chloride, respectively], in
methylene chloride (2 ml). After stirring overnight, the reaction mixture was diluted with
ethyl acetate, washed with 1M HCI, and brine, and dried over MgSOy4. The organics were
evaporated in vacuo and the residue was chromatographed (PTLC, SiO9, 40% ethyl acetate
/hexane) to give N-tert-butoxy-1-[4-(4-chlorobenzoyl)piperidine-1-sulfonyl]piperidine-2-

30 (R)-carboxamide as a white solid (65%).

Step2
A solution of N-fert-butoxy-1-[4-(4-chlorobenzoy!)piperidine-1-sulfonyl]piperidine-
2-(R)-carboxamide (100 mg, 0.22'mmol), [prepared as described in Step 1 above], in 1,2-
35 dichloroethane (10 ml ) was cooled to -30 °C and HCI gas was bubbled through it for 10
min. The reaction vessel was then sealed and stirred at RT. After 2 days, the reaction
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1. Proceedi ng as descri bed above but substituting (D)-valine and
4- (4-chl or ophenoxy) - pi peri di nesul famoyl chloride with -

H (D) -1ysi ne-Cbz- OH and 4- (4-chl orophenyl) pi per azi ne- sul f anoyl _
chlori de MP2%3%¥74¥ as described in Exanple 3, Step 1] respe®GHERIPOO Ve 6-
(benzyl oxycar bonyl ) am no-2-(R)-{ [4-(4-chl orophenyl) pi perazi ne- _
l-sulfonyl]Jamno }- 5 hexanoic acid. 2. Proceedi ng as. descri bed

above but submixtgretwasgefledwdth meogendand-then cdicentepéinvagio. The residue was

pi peri di nesul dirpmdioghaphed | 19105 210 R R héh Nead a1 ak i G

bi s-HO salt %nd 4'!-0° - 4- Q%%?%blenzoyl) i ggg%ﬁgﬁﬂﬁ?%ﬁ%ﬁgé\%llgﬁfl&greoxy-l-.
respect i vel y, [4dérehdorgbengay))-pipsridine: hrswlfignydipiperiding-2- (R)ecarblexamide aswewhite solid
quenchi ng t heisqegydey £P4I86APE xture with Boc anhydride in the presence of
sodi um hydr oxi de "gave

l-tert- but%xycar bonyl - 4-{[ 4- (4-chl or obenzoyl ) pi peri di ne- 1-

sul f onyl ] ami no} pi pPfdceddigg ds deatritiediih Bxampiedio Step 1 above but substituting

Exanpl e 10 15

hesi f . e e e
N hydr oxy- 1- [ EH-EHOEERa BT Ring o pelfoms e etiding % ¢R)-carboxylic acid with

pi peri di ne- 2- 1-#yr¢+-batolyoazvinyb4-[4-(4-chlorobenzoyBipiyeritiine- 1-sulfonylJamino } piperidine-4-

Otert-butyl A - (3-di hyl -
20 an no- FIJOB% e AR TP A ciib Ry el a@vﬁg&’%},ﬁrﬁ%‘wx—?ﬁﬁﬁe; ’
N, N- Qi nutexycarhonyby{[4t(4rehlorpbengpylpimgridingol-julfonyamined pipgridimeghol i ne
(0.15 m, 1. 3 Abdamide. Were added to a sol ution of

1-[4- (4-chl orobenzoyl ) pi peri di ne- 1- sul f onyl ] pi peri di ne-2-(R) -

carboxylic acid (140 ng, 0.34 mmol), [prepared by proceedi ng as descri bed

in Exanple 9, but replacing D vali @caﬁﬂeﬁi 4-

chl or ophenoxy) pi peridi pe iU|0 3 l,_chlopide wth D .pipecol. ni c. .acid and
4- (4-chl or obenzoyl - pry eSS TP ey : QkyJpipengl

met hyl enelZhloride: (2 m). ifonyilaminodvi: methyi atnédeg eacti on m xture
was diluted with et hyl acetate, washed with 1M HC, and brine, and
dried over MgSO err]. The organics were . evaporated in vacuo and the

resi due was chronma laphed (PTLC, Siderr], 40% ethyl acetate
/'hexane) to give A solution of lithium hydroxid hydrate (0.35 g, 8. i
N-tert-but oxy- 1-&@1- 4-chl or,olbeuglo yI oxil peerpfﬁ? r?le-afLL‘-3 guff‘g’n F pI nge)rl?gi%eé.(szfmi},o
(R) - car boxar Yas afdeq 1o a splution pf pe &5).'2'{ 4-(5-chloropyndx_n% Xy)piperidine-1 A
i ol u][ :c on lﬁ? !\hﬂﬁ{l‘lﬂ]hnim%méﬁfyﬁ%tﬂ‘aféﬂlm g;h@md% 3prlé§irleg iag gcscribfd in Example 2],
-sul fonyl ] pi 4 r - 7 0x.am : o o
[ prepared as xgg{sl%fr;.%u% Z/ofe tlr?lhygféﬂ‘(af (&@2@%&) ar“rqq;ﬁe %“%%‘%W&Yﬂféwﬁﬁé 043 )
was cool ed t oAftgrstisring dvendigh seaction nbixtitel was adjustedpo pH 6 using 104 HCl andithe. The
react1on vessfiodiwdsifadefinRSeBiCactlatel "Rt hadi layel W wastlA¥Fith bilf, dried
over MgSOy4_ and concentrated in vacuo. The residue was chromatographed (SiOg, 2%
25 methanol/methylene chloride) to give 2-(R)-{[4-(5-chloropyridin-2-yloxy)piperidine-1-
sulfonyl]amino }-3-methylbutyric acid as a white gummy solid (66%).

Step2
Oxalyl chloride (0.58 ml, 6.7 mmol) and DMF (few drops) were added to a solution
30 of (R)-2-{[4-(5-chloropyridin-2-yloxy)piperidine-1 sulfonyl)amino}-3-methylbutyric acid
(1.05 g, 2.7 mmol), [prepared as described in Step 1 above], in methylene chloride (85 ml )
and the reaction mixture was stirred overnight at RT. After removal of the organics, the
residue was redissolved in methylene chloride (40 ml) and N,O-bis-trimethylsilylhydroxyl-
amine (1.7 g, 9.4 mmol) was added. After 3 h, the reaction was concentrated, methanol (20
35 ml) was added and after stirring for an additional 30 min., the solvent was removed in
vacuo. The residue was dissolved in ethyl acetate and washed with water and brine, dried
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m xture was vented with nitrogen and then concentrated in vacuo. The

resi due was chromat ographed (PTLC, SiJerr], 10% net hanol/ nethyl ene
chloride) to give N hydroxy-1- -
[ 4- (4- chl W] My ) - pi peri di ne- 1- sul f onyl ] pi peri di ne- 2- (R) FEAMES¥ A e as
a white solid (51%, np 84.4-86.4 [err]C. 5 Proceedi ng as
described in Exanple 10 Step 1 above but substitutin

1-[ 4- (4- chl 0owlydig$94 )apd sen¢enimated] CGhaomategraphy b%iﬂzdl-%@: megRnolmetiylepei c

acid with . 1 e e ,
1-tert-but ox%g?g%}rﬁ?lw—a’ E{'?ﬂf?ﬂf? (':(f%)'c‘r[%- Séﬁl%lgrq f)lflglér?'(lj' PROPIRerg eé%f?'lﬂjf%rmlko} pi
peri di ne- 4- amino}chmesthyhutyramidelas pwbpes Tempd7TE8847Cexanpl e 9 above]
gave N-tert-butoxy-1-tert- 10 °

but oxycar bonyl - 4-{[ 4- (4- chl or obenzoyl ) pi per.i dj ne- 1- sul f(_)nﬁl ] am no
pi peri di n&- 41. recgedisg apfescribed in Example 11 above, but substituting methyl (R)-2-{[4-(5-

Exampl e 11  chloropyridin-2-yloryWipésdise-@ kulfonylJamino }-3-methylbutyrate with: -

N- hydr oxy-2- (R)-{[4-(5-Chl.or ridi n-2-vyl Qxy) pi.peri dine-.15

1- sul f onyl ] ani no _qgaa%&)M@-@hﬁﬁa@h&:ﬂxﬁp&w&i’ge-1-sgkt§5y ljamino}-3-methylbugyrate
sol ution of (dekiBxample)2)y oxi de nonohydrate (0.35 g, 8.3 mmol) in water (5

[7142 (5 chl ‘3’?3 ) ;‘;“rj?gSlhét%l?r@ly{;i%.:(%glrulg%ﬁpﬁgﬁwéﬂfagkdﬁé-{l -sulfonyl]amino}-3-methylbutyrate

sul f onyl J1@m sz Example)t but yrate (1.7 g, 4.2 mmol ), [prepared as descri bed

in Bxanple 2], e ﬂ&@ﬂﬂ%&ﬁg}o‘?&g&?@ﬁiﬁéﬂiﬁ%%sﬁlf&qﬁa'i‘nﬁ*b}-3%@&1&1_bﬁtyrate;

reaction m xture. r er stirring _ovzrnl ght ,

reaction nixture weehdd@-(Drda-[(4benayioxynbsaylinipetezings] sulfepyllaminofdsquct  was
extracted i niQupjityradc@biEfambiB);0r gani ¢ | ayer was vva?]hed Wi fjh brine,

chr omat ogr aphed ( SHEEr R Uhs G bGP RGP YD i SRR RO v e
2_|(]|3) -{|[]41-5( 51ﬁd1}hy§bﬁtpx;atd @eaExaryple 2y;) pi peri di ne- 1- y

sul fon am no} - 3- t il t 04

Step 2 ) fi%&%@“gﬁf;é%@%%%%@@%@Sﬁhﬁfﬁiﬁﬁﬁ%sd syt
wer e added t dutyrate (seeiBxample 2)of _

R)-2-{[4- (5-chl | £1f o\ [ bl sdine-1- ino}-3- -
SUL T onyl ) am o) - o RERPLAAY (e haflcRtatdl Afydhperidine 1 sulfopyllargino). 3 methyl.
descri bed i nbsfﬁﬁteise&tﬁyﬁ@,le?-)h net hyl ene chloride (85 nl) and the

reaction g9 xture Vyashgt i-[4-?Eledb\it%ig:bﬁﬂihcdtsuﬁﬁnylﬁfipaidiﬂ@mm&—ca&boi&l&te
organics, the r(fs_ due was redissolved in nethylene chloride (40 m)
and N, O bi s-t§6Te¥mA %#I"‘@‘?‘ﬁ%r oxyl - anmine (1.7 g, 9.4 mml) was added.
After 3 h, the reantthgl2-(RS)- fmethyhl4-(adoropyddiaiey))ipdrazisetsulfanyllemined-4and
vacuo. he r a0ehllnGiulieL ERAB AR, | L2 20 and washed vih vater and
brine, dried methyl 2-(R)-{3-(pyridin-3-yl)propyl-[4-(4-bromophenyl)piperidine-1-
25 sulfonyl]Jamino}-3-methylbutyrate (see Example 5 above); and
- methyl 2-(R)-{(pyridin-3-ylmethyl)-(4-(4-bromophenyl)piperidine-1-
sulfonyl]amino }-3-methylbutyrate (see Example 5 above), gave respectively,
N-hydroxy-2-(R)-{ [4-(4-chlorophenoxy)piperidine-1-sulfonyljamino}-3-methyl-
butyramide;
30 N-hydroxy-2-(R)-{ [4-(4-fluorophenoxy)piperidine-1-sulfonyljJamino} -3-methyl-
butyramide;
N-hydroxy-2-(R)-{ [4-(4-chlorophenyl)piperazine-1-sulfonyljamino}-3- methy!}-
butyramide;
N-hydroxy-2-(R)-{[4-(4-benzyloxy)phenyl]piperazine- 1-sulfonyl}amino}-3-methyl-
35 butyramide; '
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over MgS err], and concentrated. Chromatography (SiJerr], 1-2%

nmet hanol / net hyl ene chl oride) gave N-hydroxy-2-(R)-

[ 4- (5-chl oropyridin-2-yl-oxy)piperidine- 1 -sulfonyl]-

am no} - 3- (¥OIPL4Byr am de as a white solid (359, np 97. 0- 9OCT/EPIS8/00i80 1.
Proceedi ng as described in Exanple 11 above, but substituting nethyl
(R-2-{[4-(5- chl oropyri di n- 2-yl oxy)pi peridine- 1 sulfonyl]am no

3- et hyl but t y-2- -(5- -
}2 (R;TE{[Z (2 XL?O?HNKg*r?gxyz)%?)p{e[?l(%lc%Ie suI r¥ l per noe} gulfor%lﬂx%n?b? afP%thyl'
(see Exanple met hyl

2- (R)-{[ 4- (4-f1 uonopl bmymmmqu(@?amﬁbmbimyislﬁmwinﬁe TRGIRShANGRE) 8- 10
(see Exanple

2- (R -{[ 4- (4%#%'?‘6%%9?)p| per azi ne- 1- sul f onyl ] am no} - 3- met hyl but yr at e;
methyl 2-(R)- {[4 Pﬂ'@@dmﬂﬂfﬂmxﬁf%hﬂﬂmﬂﬂmﬂ@lp&rcﬁn&-iQﬂ&bﬁﬁlﬂrﬁﬁb}-3-

net hyl but yratg, Sﬁgﬁwl e 2); met hyl 2-(R)-
{[4-(5-chl oropyr - -y)plpera2|ne- sulfgﬁyl]amno} -3- 15 '
net hyl but yrat e ( s&¥hydepsitle[4ophenoxypiperidine-1-sporgllpiperidie-2-(RS)-carboxamide;

{[ 4- (2-phenyl benzm&a%ox?ﬂ 13.991{Bﬁﬂ%ﬂ%ﬂﬁ&c&ﬁ?@%—_ﬂ}?ﬁﬁgﬁﬁéﬁfgﬁifa}ﬂrl]anﬁno}-

butyrate (se
[ 4- (4- phenyl |W%B%PWE"§!‘!?W peri di ne- 1-sul fonyl ] ami no }-3-nethyl -
butyrate fsee Examphgddiky-2(R)-{ 3— yridite3-§prop I-E Rg—bromophen l)plpendme-l-

- [ 4- phenoxypi_pgr ne- 1. Ifo r|d| ne- 2- carbox ate see
Exanpl e 3 abd @gny amino l]?—meth %gﬁ&e

2- (RS) - { net hyl - [4 Ny divipr26(R)+ f(pyidia-3yyljnethydy- Bz (drisroinophérydypipk idine ) - 4-

?ge?%;lro%?/;a§ yé@éﬁé‘g‘éﬁﬂ?ﬁ{@ g"?(gyrmpﬁényl ) pi peri di mran_sryI% (R-

sul fonyl ] am no}-3-net hyl butyrate (see Exanple 5 above) and

Sulfomy 1 am e, - L RGN (e PR LB AR i
N- hydr oxy- 2- 3%’ flﬂ ;E)%% SXAPiRsTIdHer ?‘Hgmll mmdr?memmwm@m thyl 1
but yram de; $0-(pyr1dm—4-ylth10)pxpendme— -sulfonyl]p1per1d1ne—2 (R)—carbo Ylate [prepared as

_'\léh?'rg,[ ﬁx%'_ 2- (d@;cr)i:[aé rggﬁ%xaéog g?[ﬁ?“ ddxﬂlﬁ-yjlt}nolip{pgrq mLa;l-sultoo}xyl]plpendme—
N- hydroxy 2- @F()R){Oﬁzboqtyhcm@rophenyl ) pi perazi ne- 1 -sul fonyl]an rne} -3-

met hyl - o9 butyram de; N- hydr oxy- 2- (R) -

{[4- (4-benzyl oxy) phenyl ] pi per azi ne- 1-sul fonyl ] am no} -3-nethyl - 35

but yr am de; Example 12

Synthesis of N-hvdroxy-1-[4-(4-chloropheny!)piperazine-1-sulfonvl}-

piperidine-2-(RS)-carboxamide

25 Step 1
A solution of methyl 1-[4-(4-chloropheny!l)piperazine-1-sulfonyl]piperidine-2-(RS)-

carboxylate (164 mg, 0.41 mmol), [prepared as described in Example 3] and NaOH (33 mg,
0.82 mmol) in methanol/water (5 ml of 9:1 ratio) was heated at reflux. After 2 h, the
reaction mixture was concentrated in vacuo, diluted with water (5 ml) and extracted with

30 diethyl ether. The aqueous phase was acidified to pH 3 with 5% potassium bisulfate
solution and the product was extracted into ethyl acetate. The organic phase was washed
with brine, dried over MgSO,, and concentrated to yield 1-[4-(4-chlorophenyl)piperazine-1-
sulfonyl]piperidine-2-(RS)-carboxylic acid as a foam (125 mg, 79%).
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N- hydroxy-2-(R)- {[4-(5-chloropyridin-2-yl)piperazine- 1
-sul fonyl ] am no} - 3- net hyl - but yram de; N- hydr oxy- 2- (R) -

{[4-(2- phspéaggie%gxazol 5-yl)piperazine- 1 -sulfonyl] am no}z 3 rocrno1se

met hyl but N hydr oxy- 2- (R) -

{(4-(4-phenylimdazol -2-yl)pi peridine- 1-sulfonyl]amno }-3-

met hyl - but yram de; N- hydr oxy- 1-[4-phenoxypi peri di ne-

1- sul fonyl ] pi peri @ELE_Z (RS) - car boxam de; N- hydr oxy-2- (RS) - {

met hyl - [ 4- (5- chl orwmsu@d&nahhglﬁlw?dxgﬁzmgm ($MbE 036 ST A0 1-(3-dimethy)- |

4- phenyl but d
iy Fpgp,yd.ﬂ gra%rlrl\} e, )-Sme@Q@:mdé%BﬁBWi‘P‘f‘HPﬁ@’f( 118.-0.31 mmol) were added to a

sul fonyl ] ani gelution 6B 141 (ehlor6phet)) pip&dzine- 1-sulfonylpipHdinelP0pRS) R abBxylid acid
di 4- | d Ul f.onyy
e b o S Ao Kot vtk

Step 1 above redotion miktate was stimpd rovetmyght @FRTan then diluted w1th methylene chlonde The
{[4-(5-chlor @%ﬁbﬂwaszvaxhéwmwér, fb%% tj ;gl)k}' rgflbnﬂd firicd over MgSQy. After

}-3-nethylbutyrate with met erl
- sul fonyl ] pi Hes ra@rpies ‘zcwme&%@m%@ V[“Hr a,tag@ﬁhed (Sloﬁe'gng%@éhMl Acetate

Exanpl e 3 ab@yahnQay give N-rerr-butyldimethyl 4-(4- -1-
1-[4-(pyrjdin- yelgt h?%)v)e peer | d ut;yne- i gsf,l?y(%l i pi B:éﬂﬁr%qhenyl)plperazme !
2-(R) - carWox?Plif%nYdlﬂlEFn - -(RS)-carboxanude as acolorless foam (56%).

Exanmpl e 12 Synt hesi-s of
N-hydroxy- 1- [ 4- (4-ghl or ophenyl ) pi perazi ne-1-sul fonyl ] -
pi peri di ne- 2- (RS) - oxam de 25 Step 1 A sol ution of

met hyl 1-[ 4- (4- chiTrifbyweaceti apdid lewadrops) wis addédro\a sbhitioarof N-tb@ﬁ-ﬁut{dﬂﬁhethyl-

Racr (55, SO~ T%*é%f%ﬁ%#% R el by BerARE D o) chRaRiqH (3,
heat ed at15r e kanmal), fprepar described inStepc2 abovehiix m@lmm@mee(ﬁmhxm the
vacuo, dilut ?Qacﬁ’bﬁ i¥@kSwad tirfddat Rﬁdfo?lﬁ hﬁ@t e B gaﬂlé Qerdlie cméd it bdlodo-and e

aqueous phase Ml fied to gota S| bi su
sol uti on andr? ﬁOYﬁéén&&ﬂFYd%‘ieéﬂﬂ‘mﬁed o F“‘h@ét‘%ﬁsh"—d‘?ﬁb sgr speinm
phase was vvabmadaonate brin¢, land diied pvetrMg8Ogy The R@S&{tevas]rﬁmamﬂ inomcento gived to

yield 1-[4-(4-chl hen 51? erazine-1-
Ut onyi | i oA RO E RO B P prms o methyles shpgide. Bigtiy! ether was
20 added and the resulting white precipitates were filtered to give N-hydroxy-1-[4-(4-
-chlorophenyl)-piperazine-1-sulfonyl]-piperidine-2-(RS)-carboxamide (67%).

\

1. Proceeding as described in Example 12 above, but substituting methyl 1-[4-(4-
chloro-phenyl)piperazine-1-sulfonyl]piperidine-2-( RS)-carboxylate with methyl 1-[4-

25 phenylthio-piperidine- 1-sulfonyl]piperidine-2-(RS)-carboxylate [prepared as described in
Example 3 above] gave N-hydroxy-1- [4—phenylth10p1pend1ne- -sulfonyl]pxpendme-z -(RS)-
carboxamide.

. 2. Proceeding as described in Example 12, Steps 2 and 3 above, but substituting 1-[4-(4-

30 chlorophenyl)piperazine-1-sulfonyl]piperidine-2-(RS)-carboxylic acid with 1-[4-(pyridin-4-
yl-thio)piperidine- 1-sulfonyl]piperidine-2-(R)-carboxylic acid [prepared as described in
Example 11 above) gave N-hydroxy-1-[4-(pyridin-4-ylthio)piperidine-1-sulfonyl]piperidine-
2-(R)-carboxamide.

9



Step 2 C)(tert-butyldinethylsiIyI)hydroxyIanine (57 mg, 0.39
nmol ) and 1-( 3-di net hyl - am nopropyl ) - 3- et hyl car bodi i m de

hydrochl qride (59 ng, 0.31 mml) were added to a - sol ution of

1-[ 4- (4- cWOPEMTARyY| ) pi per azi ne- 1- sul f onyl ] pi peri di ne- 2- (Rsymumﬂm&mn&k:
acid 5 (100 ng, 0.26 mmol ), [prepared as described above] in nethyl ene
chloride (4 m). The reaction mxture was stirred overnight at RT and
then diluted with nethylene chloride. Thﬁan“ﬂe 130l ution was washed with

water, 10%citric agldi andf grlr_e, dried over SO4 After . t he
organi cs were renov ! Rzl {4 enmb azines]

acetate / hexane) to give §ulfon¥l]armno}proglogam!de

N-tert-butyldimethylsiloxy-1-[4-(4-chlorophenyl) pi perazi ne- 1- 10
sul f onyl ] p| peri di ne- 2- (RS) - car boxam de as a col orl ess foam (56% .
Step 3 A Solufioniof petessivng hydiodidef(¢w gl 26 2snmot)sin ankikahal (9.8 mslpwaki on

f Ntert-b
o1 oxy- s [4”%%%%* ton of hgdm é“é’?‘ﬂ"éh P (1% B4 Sl Bgpen 85,
m de (63 ng, m3at®’q zgﬁmﬁ/ N, | H3Qd ﬂe?s(ﬁ)r{tbsm 44¢-splozoptisoybpipeianine-
met hyl ene chljogifé (]meo}) rép dnatéﬂ 101 g, 2848 Girh AN i Pn¥thHhS! (9 mB! [ﬂééfaféecﬁss RT

for 45 Th d th
i 5ol ved | n SrErglen xw srz%{ei?{% Shioplasii 1 waligesliovk chiprideamethy geipg and
bi car bonatge, 4b(rSl-cﬂﬂ>oro x9Ypiperidieith Dastaninésutfaino mm)memyl €steraad 4-
to give a re Nl Upt o

el ol de. o YRR *ﬁgw?ww?%aﬂ %@&2@%& ket B ey B By Bscpu PNamEIe
were filtered]wasgidasd andrtbmmmomteme(anne was allowed to rise to RT. After S h, the reaction
hi henyl AGad <

O Bp pconq it was illied s ke IO, (AT g Rebicaica BN O % ﬁegm@s

1-[ 4- (4- - okhs-selveRy Wi Temavee .tmtzﬁcugzﬁgd. thegpsifdus,waedissalvrd i me anol. Th

RS) - car boxy/| 3hfdhyblé Em&&v&w hltére%ffa’&ﬁm-h droxy -2-@3} 9$enz l-[4-(4—chlor ihen yl)-

phenyl t hi o- p| eridi ne-1- on eridi car box repared as
Fesct i bod s h Biberasine epifon Wit s rop apamideyih

usmg Ic CI'SC arative

1- [ 4- pheny| t FHRIC (20-P0% meetdnittile/00 % lafjpeque iflioneacti¢ &) as a crystalinb Gakid(23%).
2. Proceeding as described in Exanple 12, Steps 2 and 3 above, but
substituting 1-[4-(4- 30

chl or ophenyl ) pi perBreteeding-asdesasibgd fmEpampldil13 above, he) substithting methyd 8-@)wi t h

1-[4- (pyra¢li Npéazyl-[4-(4-chlorophenyl -1- 1 thyl 2-(R)-{[4-
yl -t hi 0) pl(ger{l di e[l-( U oror? Y )pl era%ne s‘ﬂf?% ]amno}(?;g?lfgatggvllthmergl ar(e) {%\s

described in [(4< legﬁpgyl@mi glymgtgygplqu@xm é;@ylfonyl]annno}propmnate repare
1-[4- (pyri di rasftesdribed én Bk@apled, Above] gawe N gy xyra- (- { [dL (06

2-(R)-car boxaEiorgbenzylanunocarbonyl)methyl]-plpendme—1-squonyl]a1mno}prop1onam1de

25 Example 14

sulfonyllpiperazine-2-(RS)-carboxamide

Step 1l
30 To a solution of 4-(5-fluoroindol-3-yl)-1,2,3,6-tetrahydropyridine (3.68 g, 17.0 .
' mmol) [prepared as described in Guillaume, J., Dumont, C., Laurent, J., Nedelec, L., Eur.

J. Med. Chem., 22, 33, (1987)] in argon deoxygenated methanol (80 ml) was added 10%
Pd-C (740 mg) and the resulting mixture was stirred under an atmosphere of hydrogen (1
atm.). After 3 h, the reaction mixture was degassed under argon, di-iert-butyl dicarbonate

35 (5.03 g, 23.0 mmol) was added, and the hydrogenation was continued for an additional 21. ...
h. The argon degassed slurry was filtered through Celite, washed with methylene chloride,

92



Exanpl e 13 Synt hesi s of N hydroxy-2-(R)-
{benzyl - [ 4- (4-chl or ophenyl ) pi per azi ne- 1-

sul fonyl ] pi onani de 5 A sol ution of potassium hydroxide
(1.6 g, %ggkgf"% in methanol (9.8 m) was added to a BETEEPYINIBE
hydr oxyl am ne hydrochloride (1.02 g, 14.6 mmol) in nethanol (9.8 m)

at 0.[err]C. After 5 min., a solution of nethyl 2-(R)-
{ benzyl - [ 4- ( 4ngrihe filipte:wes gopcemsrated ineacuo. RectyssalliaionIof e resifiu@froni mekyRne

(1.101 g, 2. Aéuéﬁ@/ﬁexhﬁbs%%‘ﬁﬂﬂh Iﬂu?o%cmb)o gf—f’-?f—ﬁ%ﬁ)%ﬁ-gﬁi@ép%fﬁﬁ? 6%22"23&3

Exampl e 2, Steﬁ* (ﬁi_‘ al 1 ne

and 10 4- ( 5-WRitgsqli ??HP 1€p 9!1‘25@)8[3“ﬁélch{ﬂm\?éog&'mmdms@mhﬁ%@hﬂf&nmgd
chlori de met hjbxaieb)o givitardadditional §.9-gCH RbARE EIY¥) - Pi per azi ne respectively,
foll owed by benzyl ati on as descri bed |nplgxarrp€ 0)) 4] was added and the
reaction tenperature was allowed to rise to RT. After 5 h, the reaction

m xture was dil uteﬁ mZth nmet hyl ene chl ori de (147 m) and neutral I zed with

di'ssolved i n met has e age e .07 Rl Gl e w i filfon gt rtering

N- hydr oxy- 2- (bgtoagmbppyl-ﬂz(j-(ﬂmomm@ltﬁammbx)ldme (1.28 g, 4. 07 mmol), [prepared as

B Moe &Lﬁ L3k Pk f@ 1/%;1& ueous ’I“Soroac%{r?crcaa‘%r
0

preparat|ve PLC (20-7Q% acetonitrile
acid) as &0 cr%%‘?‘éﬂ | 3 emedhylsilyl-sthppesulfony] chloride (SZ@DmSeé@c'l m@obsmseasidcd badithen

Exanmpl e 13 abexionliHixnie Mk slowly RariBd BYRT $vér30 mé After 2.5 h, the reaction mixture

benzyl -[ 4- (4-chl or en, z ne- 1-sul fonyl ] am no ropl Qnate wt
iret hyly 2[ ( R§ \t"lls4quenc e% Xh?ﬂgtep ?f ) and eproduct%vas extractecl i[r)lto methylene chloride.

[ (4- chl or o- beFimtombinatergimic jdypryatdry diipd pesriMES®; dndsoontetkddamivasid Diaé gnat

ﬁl— Ls(rj?gi;eg ( incor nmcq'?%ﬁ% BRhbole SARLS repea%% Dhthe 431584 crude reaction mixture.

chl or obeny| aﬁmmwymhmm}tompm @TRE, $iQ,, P0%ethlacttar)/hexnes)na atford
25 —tert- _ - meﬁﬁqﬁg, eﬁ,?}] of
N- hydr oxy- 4- et butoxygarrg%n%llﬁ Sf[hil 5- ?I uor ol’n } - 3- é?%".“ﬁ{é‘r“éi? i %ﬁfeﬁﬁm

.4._)

+

b
sulfonyllpipéggéﬁ %% -carboxanlde Step 1 30 To a
sol ution of 4-(5- quor0|ndoI 3-yl)-1, 2, 3, 6- tetrahydropyridine (3.68 g, 17.0
mol ) [prepared as §cr|bed in GUlIIaune J., Dunont, C., Laurent, J.,
Nedel ec, L., Eur. Med. Chem, 22, 33, (1987)] I n argon deoxygenated

met hanol 280 M) vidis aacldam dﬂ‘)l’eten-butd%yeﬁbbﬂyl&-tﬂgﬂucmd (QAgintetiylsilylétfane-xt ur e
Feact! on i xtien dﬁ%ﬂ?@@ﬁﬁﬁﬁgél S H 3Pty fepengfid b %@iﬁ%ﬂ%@ Zesbove)
(5.03 g, 23.0n msh»;le Qriflec(d mb,iwas added mﬂusvgmam anid %aﬂ); ofténindhé reaction
fci:g F i tional ﬁ Imixture wal coddefitrated Bl vddag %ﬁ& B rédidile Was|Riitiddrel BeRibeh Théthfibne
'te, was e?‘lonc{e (SH‘3 mlg]Xnd or}elhﬁ I\}a%rl-ll (10 ml). The organic layers were dried over MgSO, and
25 concentrated in vacuo to afford 4-[5-fluoro-1-(2-trimethylsilylethanesulfonyl)indol-3-
yl]piperidine (100%). This material was used in the next step without further purification.

Step 4
To a solution of 4-[5-fluoro-1-(2-trimethylsilylethanesulfonyl)indol-3-yl}piperidine
30 (1.05 g, 2.73 mmol), [prepared as described in Step 3, above] and triethylamine (0.837 ml,
6.01 mmol) in methylene chloride (14.4 ml) at 0 °C, was added chlorosulfonic acid (0.191
ml, 2.87 mmol) over 5 min. The reaction mixture was stirred overnight at RT and then
concentrated in vacuo. The residue was diluted with benzene (14.4 ml), phosphorous
pentachloride (568 mg, 2.73 mmol) was added and the resulting mixture was heated at reflux _
35 for 2 h. The heterogeneous reaction mixture was cooled to RT and filtered through a plug of
silica gel (20 g) using 30% ethyl acetate /hexanes (250 ml). The eluent was washed with 2.4

33



and the filtrate was concentrated in vacuo. Recrystallization of the

resi due from net hyl ene chl ori de/ hexanes gave

N-t ert-but oxycar bonyl - 4- (5-fl uoroi ndol -3-yl ) pi peridine (65 %as a ' _
white sol W@ 98#8pt her |iquor (2 g) was chromat ographed (SPER&PP3/001860,
ethyl acetate / hexanes) to give an additional 0.9 g of product (12 9%.
5 . Step 2 Sodi um hydride (96 ng, 4.07 nmmpol) was
added to a sHldgueous KCl, krit@ bver MgSO,, and concentrated in vacuo to afford 4-[5-fluoro-1-(2-

but oxycar bonyl - 4: (.55 f.l wor oi ndol = 3- l-peri.dine. (1.2 4. 1),

[ prepar ed ashéh}gl%@é%%?‘heéﬂl%ﬂy@t“g%ﬂ%&hEE’SG e?“r\{aw?flgbﬂ% &?ﬁ@s apaleyellope
reaction m xfoame was stirred for 10 30 mn. _

2-Tri nmet hyl silyl -et hanesul fonyl "chloride (820 ng, 4.07 nmmol) was added and

t he reaction mxture was slowy warned to RT over 30 mn. After 2.5 h,
the reactfon ni xt 8RS was quenched with water (10 m) and the product

T 2t o0 " TR pield g8 ammmoniu @I, il 4 il e
reaction t hexlgb%wggﬂ’é‘ﬂgl P w\"“@’b@iﬂ'@g abf} Crwas aded asqlution o€ Q-carbebesayloxy-
m xture. 15 sudeinifiden(l4MesiSdi8mmi) ia dicxane (20 mpwdr & RDS5T peridd eTtiel reactiop

Nt bot oxGsEREr Rloved of Wiihdo RT over 2.h and the simipe avas sqtinmeds dftsr 200 fhes

-yl ] pi pedDdi reaction mixtertMyasaxoncentiatedrin eadiuo and the residue was tritGtaequ Witl2 arm ethanol,

To a solutio o - . . :
N-tert-but oxg%%egbar?ﬁ.vyafp F% g ‘Ihuect)l}e(g-?L?f{ %rdt"Ftl’er%zY ]f?fl‘ V%?P?/rfyé? ?%rr%l_ne-?-(RS)-carboxyhc
sul f onyl ) i ndasid ammaninpsalt G3%e) g5 light gan splid3 Thisgnaterigl pyaspsed witheutfugheri bed
in Step 2, ap@N@dation. 1N nethylene chloride (3 m), was added
trifluoroacetic acid (4 m). After 2 h, the reaction m xt ure was
concentrated in vacuo and the residue was partitioned between nethyl ene

chloride1650 m) Spmp®f 1M NaOH (10 nl). The organic |ayers were dried over

SgJerr] and 25 centr Y fford 4;1&5-fLuorp- . .
o 1 ot o1 JBHTAR, 8t £ Bebnoi kot ilpbet Bind 2RI Cartit B acid appgponinm,sat
mat eri al was(308augi h9@ mmolk fprepared asdeseribed inStep & mbpvsliif i acetonirile (3 ml) at 0 °C,
Step 4 W
1

4 [5- 1 uor o- 12 34ed tifhybdollyalide £6.476 . 2.80 samol gnd he peaction mixture wagpped to
(1.05 g, 2. 7BTravsr 10 mip, dffarkeored -Qetsiqtisdsilylethaneswifony m@s—ér and
triethyl 20 ngljpieddifesilfamoyl chlbridsl(300hg, 0.62 MRl pfiparedds Aescided hf'Skpd ) at
O [err]C, was, added c .osul fonj c acj Q.191 W 2w 87 I ver 5
mn. The r eafs,ﬂ?‘?v(? Wi Q’B%f%;‘n\%g PQFPPr%‘Hi gP%ﬁ“%Wa%'l‘eq;éH %ﬁﬁﬂ‘fm@ﬁmﬁ 1 The
concent r at edsolntiomweas coolédtor RE; methanwl €2 dil) wheatddsti] andxke rs30Ring hétefogdngous
phosphorous __. | 8 I t
resulting m %ﬁ%&‘&%%ﬁé{a@ﬁ?gﬁ %?(iugé “Zaéolﬁi‘gp %d)thﬁgh%g@f egj%fsgéﬁceao%g(zo &)
reaction mi xusing 10%smetbyleaelchloriderhexaes (250 anidhe filteatgywasconicergrased, and the
si |1 ca gols (Alidhk witichforildpiaphed (PILE, 816, 10% A0 dARIbde chibifad) he/Etbrd RS
nashed w enzyloxycarbonyl-1-{4-[5-fluoro-1-(2-trimethylsilylethanesulfonyl)indol-3-yl]piperidine-1-
sulfonyl}piperazine—2—(RS)-carboxylic acid (63%) as a yellow foam.

1 4

Step 7
30 To a solution of 4—-benzyloxycarbonyl-1—{4-[5~ﬂuor6-1-(2-trimethylsilylethane-
sulfonyl)indol-3-yl]piperidine-1-sulfonyl}piperazine-2-(RS)-carboxylic acid(288 mg, 0.40
mmol), [prepared as described in Step 6 above] in methylene chloride (5 ml) at 0 ° C were
added a few drops of DMF and oxalyl chloride (89 ml, 1.0 mmol). The reaction mixture
was warmed to RT over 1 h, and stirring was continued for an additional 14 h. The reaction
35 mixture was concentrated in vacuo, redissolved in methylene chloride (5 ml) and cooled to
0°C. N,O-bis-trimethylsilyl hydroxylamine (0.304 ml, 1.42 mmol) added, the reaction was

9y



N aqueous HO, dried over MgS err], and concentrated in vacuo to afford
4-[5-fluoro-1-(2- -

trimethyl %é#@%gne- sul fonyl )i ndol - 3-yl ] pi peri di nesul fanoy[{r,_cf}hpﬁ(dé 83%

as a pale f oam 5 Step 5 0 a so I on of
pi perazic acid ammoniumsalt (7.5 g, 57 nmmol) and triethyl am ne (17

m, 122 nmmol) in of water (22 ml) at O [err]C, was added a sol ution of

O car bobenzy| wagmed to RT.$tigred ford ﬁeanéiht?mreg?olgénoeo rroAfter adding methanpb(3 mi)) the

0VEr 5 I 2 TR0 RIS om0 g MEBER UL B3y TS
m xture was cWﬁ%E@ﬁiﬁalﬂeé{}%“ﬁe E'gyf&n'ac 'Ed?@f&ﬁémaiégww%%@&ﬂ {4 mDwthem
it lf31<’31r10| I onghhﬁ:lQi}_&ﬂ wal Bﬁbmsmatﬂswhsﬁedﬁiﬂﬁlapir@tedhﬁﬁod_s sodium bigarbonattlz, dried

- benzyl oxycar bonyl [ ne- 2-. -car hoxyl | G, ac amoni um s
(5359 as ab1 | G NafOL 3ha EREmat TR vilon® Mo O by e R boait-1-(4-1s-
puri fi cati on. fluorbsl-(2-trimethysidyetbanesulfonyl)-indol-3yllepip¢ridine- 1 silfonyl } piperazine-2-
4- benzyl oxycafpar I REEaZiNE: = ok 6 a6 ' L.
(503 mo, 1 S0t ey o Fohrt (s sy? T AT ER ithou further
acetonitril e pwifigafiont 0 [err]C, was added trinethylsilylcyanide
(0.476 mM, 3.80 nmol) and the reaction m xture warned to RT over 10
mn. 4-[5-Fluoro-1-(2-trinethylsilylethanesul fonyl)indol-3- 20
yl ] pi peri dPnesul fa 8 chioride (300 ng, 0.62 mmol) [prepared as descri bed
in St ﬂo 4 f 12boﬂl’e§|r_abmyzh m@tﬂmml h fluctide (00194 mlrj,lé\@EMuﬁbleidtbﬁﬁhyde?ﬂm) e tatded
at reflux for o SO i on, Was, £oq no . was
2dded, and ¢ N9 SR SRS e Carb SR I 4B Hloror A4 Bl gt
The sl urry wasulfanyl)eindol-3-ylepipériding il tsylfoiylpipemazing-(RS)@arPoxamide (@067gmg 0%
met hyl ene chl gpodes o L 4 and t he
25 residue mg‘b?g?‘@'%@;?%%g(‘%@f HE&? gegriiﬁb%%%mﬁ%ﬁlw her'l‘;il ©
chl ori de) 150 mepetipnymixture was heated at 45 “C for approx. 20 min., and then quenched with glacial
blenzyl oxygar b@&‘{ibaéid{(éﬂﬁ In]gll, o.qlptv minél¥- Thé féﬁ&tihﬂ%i;dtﬁ%&%&@%ﬂﬁ&ﬂufawmﬂnhgg%’fésfdﬁe
é ]ygi Fg\er f ggﬁq@as E:hromatdg%zlljpheg %3‘ g%%bpa%rgélﬂte(l%% mpﬁfaéc?]irg?tﬁﬂeé% cglf)lrige)(to nge 1%-5
4- Ib fe nzy : ;)x y g ahjadmleu@behﬂylbﬁydakhmym 4{46[3-ﬁ1;dwiﬂﬁhm-gl]bﬁpgﬁt(iihg?esulfogyl}pliperazine-Z-
sul fonyl )i ndo};&- ekl Hes 1-S I perazi ne-2-(RS)-carboxylic
aci d(288 nyg, Q?%@yﬂg&%ﬁl%%’éﬁ’peg%f?gg?{’gse’desc_ri bed in Step 6 above] in

met hyl ene28hl oride (5 nl) at O [err] C were - added a few drops of DW
and oxalyl chloride (89 m, 1.0 nmol). Tlfhgar?gﬁctllson m xture was war ned
to RT over 1 h, and, stirring was_continued for an additional 14 h._ The
reacti on 35 = sis af N-hydrox¥4-(IN, Nodimethwlamingcarbgnayl -tatraf] ndol

chloride (5 m) and coe
hydr oxyl am ne (0.304 ml,

25 Step 1
To a solution of N-benzyloxycarbonyl-4-piperidone (20.2 g, 90.6 mmol) in

methylene chloride (600 ml) at 0 °C was added trimethylsilyl trifluoromethanesulfonate (35.1
ml, 181.2 mmol) followed by the slow dropwise addition of a solution of 4,5,6,7-
tetrafluoroindole (17.1 g, 90.6 mmol) in methylene chloride (300 ml) over 2.5 h. After 1.5

30 b, triethylsilane (57.9 ml, 362.4 mmol) was added and the reaction was allowed to warm to
RT over 30 min. The reaction mixture was quenched with sat. sodium bicarbonate and the
separated organic layer was dried over MgSO, and concentrated in vacuo. The residue was
partitioned between 50% acetonitrile/hexanes (1400 ml) and the separated acetonitrile layer
was concentrated in vacuo. The solid residue was recrystallized from absolute EtOH to

35 afford N-benzyloxycarbonyl-4-(4,5,6,7-tetraflucroindol-3-yl)piperidine (66%) as a white
solid.

e
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-95 - warned to RT, stirred for 3 h, and then recooled to O[err]C. After
addi ng nethanol (3 m), the mxture was stirred for an additional 30 mn.,
and then concentrated in vacuo. The residue was partitioned_between S
met hyl ene WISk (50 m) and aqueous 2.4 MHO (10 m), tRETEHEIHPRE | ayer
was separated and washed with saturated aqueous sodi um bi carbonate, dried
over MgSJ err], and concentrated in vacuo to afford )

N- hydroxy- 4- benzyl oxycar bonyl - 1-[4-[5- fl uoro-

1-(2-trimethyl silyethanesul fonyl)-indol -3-yl]-piperidine-1-sulfonyl}

pi perazi ne-2- (RS)- boxam de as a yel |l ow foam (250 , 86%, The residue
was used without fhorasedutionofiN-bengylexycarbonyl-4-(4, tegatlnoroindol-3-yl)piperidine

Tet rabut yl amggg gnag by eihdlp [grébat@faddescrdBddinisidy Pabdve] ifirgah WesRfgehabd 8RS

added to a solution of
N- hydr oxy-4- s@a&@?fswyér@mm@ i) 23 3qdgd 1871 P4-6- (5,8) randiibe sesnifing mixuse was
sul fonyl)-i gdﬁgcsfuﬂde}amb'ﬂﬂfghﬁl hmg(:?spﬁerefighﬁ?fﬁw hl. The[mbcture wag degas(sjed undef) g
pi per azi ne- 2- =ar ar . . nmo repaned.as descri be
in Step 7 ab@%&ﬂ“' Pﬁ%@%?ﬁ?%ﬁ%f‘ﬁ@ﬁ%ﬂ?%‘weﬂmﬁ % ¢ tslggﬁr?'ﬁl W was
heat ed at 45 r¢arystilitzddairorammtiydencathlonide/hexanaitor affend ¢+(di30% e-tetrafiubraihdodi3al
acetic acid &g R)Hldme 9@%&%4&@%%;0- The reaction m xture was concentrated
B was clsro 0 ed11 db

and the resi grap y preparatory TLC (10%
met hanol /¥t hyl ene chloride) to give N
hydr oxy- 4- benzyl OGRS bonyl - 1- (4-[ 5-f | uor oi ndol - 3-yl ] pi peri di ne-
Exannl o 15 B bt e tlorgputtoni Acid (2.8 2 H4.16 nirio) was Baed arbpwise over 5 i, to a
I\T ;w_dr oxy;j_4- (sbliutiod bfr?I(h,\ﬁL?mm bhﬁmm)&-ﬁhl{aiﬁezecgné (B.0 g! 44.10 himiel) pprepered 8s
yl)plperidineg.l =S n L par azl ne: 2- (R) - o) e . t.eps .
T’ Sol uti oferspion BLAGY Pabo I B8 mthdtamie A28 0R 9750 SamgD iggnettiRR stlorice
met hyl enel chi(220 o) ¢ 60C. Mihp reaction fvas ell@vedis waktet RT omemight withystirring and then
trifluoronet AhES: 35 3 ﬁl}ﬂg&)‘!" g\gﬁ t
dr opw se addir&t | onu-g _agﬁgggﬁl{ﬁf ?g% r%ggdu , %6, -t e%ﬂrlg)?l}édcg[ | r?%'f)’eﬁoﬁh%%s 90. 6
mol ) in et pypiapkiotds Gk T4 46H80mmo)) wasadded gndithe spsultingjmixtpre was heated to
{ riethyl tSI ! gT REMGOFOr g gmhe%@&r&geﬂwis)mmt edetion 36l ﬁﬁ?et waslcddied troqaph gh&ﬂ{ma t?bhgmd
o warmto ver... n. reaction mxture was quepgche sa
sod um bi car BARAT Slichee unine 30% S age aie firnestias g ctyglt 3 Gl R Hes, -
and concezd r atashed with 2civ. aqhesusrhydrathirivaasidy dtied dverMgS O pantbimceditated in vacuo
acetonitrilel e > Lo |
concentrat ed t‘? ER\% g C 05_(,&4%%&@6%0{%&&8 g‘?’%ﬂi"%ﬁ@%@tt @é@%ﬂé’gg (ﬁ? %’Z\X‘gé’% é\@ﬁgee
Et OH t o af f orodl. : _
N- benzyl oxycar bonyl -4-(4,5,6, 7-tetrafl uoroi ndol - 3-yl ) pi peridine (6699 as a
white solid. .
Step 4 .
25 To a shurry of 4-(N)-tert-butoxycarbonylpiperazine-2-(R)-carboxylic acid (34 g, 148
mmol) [prepared as described in Bigge, C.F.; Hays, S.J.; Novak, P.M.; Drummond, J.T.;
Johnson, G.; Bobovski, T.P. Tet. Lett. 5193, (1989)] in acetonitrile (500 ml) was added
trimethylsilylcyanide (47.7 ml, 381 mmol) at 0 °C. The reaction mixture warmed to RT over
50 min., and 4-(4,5,6,7-tetrafluoroindol-3-yl)piperidinesulfamoy! chloride (16.38 g, 44.1
30 mmol) [prepared as described in Step 3 above] was added in one portion. The reaction
mixture was heated at reflux for 36 h and then cooled to RT. Methanol (10 ml) was added,
and the resulting heterogeneous mixture was stirred for 10 min. The slurry was filtered
through a pad of silica gel using 10% methylene chloride/bexanes as the eluant. The filtrate
was concentrated in vacuo and the residue was chromatographed (SiO,, 10%
35 methanol/methylene chloride) to afford 25.0 g of 4-tert-butoxycarbonyl-1-{4-(4,5,6,7-
tetrafluoroindol-3-yl)-piperidine- 1-sulfonyl]piperazine-2-(R)-carboxylic acid which was

(]



Step 2 To a solution of

N-benzyl oxycar bonyl -4-(4,5, 6, 7-tetrafl uoroi ndol - 3-yl ) pi peri di ne - (20.0

g, 49.21 epared as described in Step 1 above] in ar .
%'9% et hanol / tetrahydrofuran (800 m) was ad%ﬂ‘:m“mc (5

deoxygenate
g), and the resultlng m xture was stirred under a hydrogen atnosphere
(I atm for 3 h. The m xture was degassed under argon, filtered

t hr ough IClel i ﬁm;r;edmbly disselved int methylene ablodde @09 mi)land coeled tu@ °@aTo this solution
recrystalliz

4o (45,6, 7- téﬁfaf*‘?ﬁ%?’é‘?&ﬁ%ﬁ%dm‘%ﬁ& 1319339253 Bl - dimethy{aminopyrigine 527
10 8, 4%l mmol) and 4-methylmenphe %5%201’@1@12&95 mn(on followediby te shovo| )
was added dr qE®itida o@qeathﬁ-srtald»m laminopropyBk h&‘bb e(17.37 & 90.6 ol) over 1
4-(4,5,6, 7-tetra or oi.ndol er né , ghmﬂ garedS
s D T b

in nethy |R$ ne solution ivebs aﬂlt&ehd (mt ephxhtedtmd&::ﬁeﬁé &t@onamyéxe@sstt drid d%?Wd@\AﬁihTt 0
warmto over W S an r he
e s goheedatedih ket e RdaBNNad i bmanermehSd (6B % Setahalimeiiiose

(9]; I74 g],c 4621810mb) jo aﬁémdaﬂumw-4m-bemuwarb@ym1>¢mme§ Maetkafaiowinﬂaa3_

re ux or e an
filtered thr X&S?‘P—%ﬁl& gt gggﬁ ilisélfl ngf%gzr%ﬁgggo ef)n Ogfacet @a@exanes

as the el¥ant. The resultlng flltrate was 20 washed W|th 2.4 Maqueous
hydrochl ori c aci d,stgp s5ed over MgSJ err] and concentrated in vacuo

ive 4-(4,5,6,7-tetrafl.uqro | i ri di nesul fam chlorid 999
gs an OE ange qa solution of m;enzy ) Dk ;uﬁycar onyl- q-gi’ {4,316 fn()rom ol-

4- (:\I) tert- bmyl)pipenidlnémLsuﬂfpﬁyﬁﬁxpmziae(m)wﬂmmde(‘{zam% 634&Ogmnbﬂf{prepared
O crrong, 3. 7S SedtHib88 BEGteh § b ey h fffhyicae chiopidda gy wadpddd BBuprondeiig agid
in acetonl%r |(6@Ir(1)50'511me)10twastnmmas stirred fori2eh, rwhnhytedyamam k¥ pattitibped381
Mol ) at O [ Gefvhden e GO0 A5 YL o @ﬁ% ggﬁaye@“d

4(4567tetraf uor0|n -3 p eri |ne
44.1 30 nmolWasWaskpdwith 68151 a%fé%‘P leqb?n!bs oggmlaa.ffrsmedﬂ qrrM

portion. The cbmuawa in vacudYi Te e ldNEWad \@isdobrbdih e&@i héeéaté o0 ;%fa AdILY faaahd

cooled to RT. e re

het er ogeneoud® % Rgb%é’io ?ﬁ‘%’?%’amfsoﬁt‘r‘%g MR T eﬁ'ﬂ@“&F (?Peqf@id 20.65
t hr ough &(pag affN-behzyloxygd[4+(45r6)7- mﬁéﬂmtditydcﬂmylmbaidlﬂellmmﬂﬁspxp&amhe%
el uant. The f L0 ntrated in vacuo and the residue was
chr omat ogr ap eéi %‘@ &m re]as%%:{{a&ﬁﬁrret hanol / met hyl ene chloride) to .afford
25.0 g of 4-tert-butoxycarbonyl-1-[4-(4,5,6, 7-

t et raf | uoroi ndol - 35t¥ﬁ - pi peri di ne-1-sul fonyl ] pi perazi ne-2-(R)-carboxylic

aci d which was .
A solution of N-benzyloxy-1-[4-(4,5,6,7-tetrafluoroindol-3-yl)piperidine-1-

25 sulfonyl]piperazine-2-(R)-carboxamide (12 g, 21.08 mmol) [prepared as described in Step 5
above] and 2,6-luitidine (4.0 ml, 33.73 mmol) in methylene chloride (100 ml) was treated
with dimethylcarbamoyl chloride (3.10 ml, 3373 mmol) and stirred for 14 h. The reaction
mixture was washed with 3M aqueous HCI solution (20 ml), brine, dried over MgSO, and
concentrated in vacuo. The residue was chromatographed (SiO,, 30% ethyl acetate/hexane

30 then 5% methanol/methylene chloride). The product was dissolved in ethyl acetate (25 ml)
and added dropwise to hexane (200 ml) with vigorous stirring. The solid was filtered to
give N-benzyloxy-4-(N,N-dimethylaminocarbonyl)-1-{4-(4,5,6,7-tetrafluoroindol-3-
yDpiperidine- 1-sulfonyl]piperazine-2-(R)-carboxamide (67%) as a white solid.

3%



I medi ately dissolved in nethylene chloride (400 m) and cooled to O
[err]C. To this solution was added O benzyl - hydroxyl am ne (15.92 g,
129.5 mml ), 4-di nmet hyl am nopyri di ne (5. 27 g, 43.15 mol) and

4- met hyl nBiIQWERT4¥e (14.2 n, 129.5 mml), followed by the sPEHEPI8/0180
addition of 1-ethyl-3-(3-di et hyl am nopr opyl ) carbodiimde (17.37 g, 90.62
mmol ) over 15 5 mn. The reaction mxture was allowed to warmto RT
overni ght and 2 MagWeous HC sol uti on was added. The separated

net hyl ene chlori dg AU 438 0 ated in
vacuo. The residue 4Was on roma (r?%‘ r%gﬁ(fzaﬁ%‘ﬁﬁf’]‘“& aﬂé"["l’@ﬂbﬁ‘?’%&% ‘ene .
chloride) t otegﬁﬂmrgmdol-}yl)pxpendme— -sulfonyl]piperazine-2-(R)-carboxamide (8.90 g, 13.97
N-benzy!| oxy-ﬁm; ﬁ& AR GRERY éfeg%a(b%vauﬁd gﬁ;ﬁ«l 5}%?'85@}01 3-

yl) pi peri d| ne Lra%nél 1.p1 per a2| ne- -carb as a yell ow

foam 10 2 ° te 70 ml) was trea Véthsm‘@tl’d@l (%5 g) and stirred under a
N-benzyl oxy- Hydregéxr Mwlmﬂny ForleS hin 4THe. réaclmh%ars@fegas@é&hm@ |argo§16ﬁ£f8red

3-vl di N R
ool ) Pl br epatitigh et SRy weiRge Soas Foadenlratea SR . Eebbateigteda sil s added
(90 M) was anlbthel solutidh was addset dropwise tb Aéxané @50h)) withVigorona etifring. Mhelsdlie

was stirred t ween
et hyl acet at%Q{ Eﬁ%‘gd t‘?g&&?}g hshﬁg(g &%ﬁ?@%‘?@@%ﬁc@ ﬁfeﬁm'%%'ﬁ queous

| ayer 10 mgaﬂmmﬂohﬁM\)pmenylinealcsﬂmllmdrazmaeb?immauu@a@ﬁ%)|aawmte
were dried oyig. MUSO4 and concentrated in vacuo. The residue was

di ssolved in ethyl acetate (40 m) and slowy added to hexane (200 m)
Wi th vi gorous stirring. The resulting slurry was filtered to afford 20. 65

20 g of . Proceeding as described in Exam Ie 15 Step 5, but substituting N-benzyloxy-4-tert-

azino g 5 i L XL ARE ST 2 famé g

A sol uti dh oémbéitaandqwmlNM—Hut@ﬂy—&-tﬁrt—butm@cabbnﬂﬂe{ [4dqdichBrybenpoyippipetidine-1-

25 sulfonyl - S
descri bed i n lgj?ﬂn%? @e%&e&ﬁf%cﬂﬁgﬁe&ﬁrgﬂ %sﬁ@ m%%&@‘gqﬁho%%f
met hyl ene chgayeiNréer| -EQ@XW){[Mé chl%eheaaoyl)plpenmnqalﬂmlmm}nummmne#

chl oride (3.ddbéRamida- 73 nmol ) and stirred for 14 h. The reaction

m xture was washed with 3M aqueous HO solution (20 m ), brine, dried over
MyS™® and concentrated in vacuo. The residue was chromat ographed

(Si @2, 3000 e2hyl Rareading hedaodbedlin BxagipldDs, lseet;mrmt éuneﬁimihg CEbEHyTH;

fgehﬁigﬂﬁcﬁ A 3R 7 Byt Alpiodri il remoy, gipfid Bﬂ@@ ?%9 pu'se

gi ve N-benzybwyipydroxpaminerastdi-{(4dilombenzoyDpippridinesulfamoyl chloride respectxvely, gave

1-[4-(4,5,6, ﬁ-t&ﬁlﬁuﬂm . - f* -Bit8kycirbonyl- ([ -chloxt‘)obenzoyé)glp g.%% -
ert

yl ) pi peridi ne- - sul era2| ne- - 1) car boxam as a white
solid. onyl]p1peraz1ne—2 R)-carboxamide. This material was conv to N-tert-butoxy-1-[4-

25 (4-chlorobenzoyl)—pxpendme—1-sulfonyl]pxperazme—?.—(R)—carboxa.rmde by carrying out the
hydrolysis with 15-20% trifluoroacetic acid in methylene chloride and closely monitoring the
reaction by TLC.

Example 16
30

sulfonyllpiperidine-2-(R)-carboxamide

Step 1 .
Chlorosulfonic acid (14.25 ml, 214.5 mmol) was added dropwise to a 0 °C solution

35 of 2-(R)- methoxycarbonylpiperidine HCl salt (35.0 g, 195 mmol) and triethylamine (86.96
ml, 624 mmol) in methylene lchloride (550 ml). The reaction was stirred for 5 h,

8¢



Step 7 A solution of N-benzyl oxy-4-(NN-di met hyl am nocar bonyl ) -
1-[4-(4,5,6,7- tetrafl uoroi ndol -3-yl)pi peridine- 1

-sul fonyl- ]‘Bhggkgé?ne- 2- (R)-carboxam de (8.90 g, 13.97 . r’rpejl.)ﬂ;%oqg)@r ed

as describ ep 6 above] in argon deoxygenated 80%
ethanol/tetrahydrofuran (470 M) was treated with 10% Pd/C (3.5 g) and

stirred under a drogen(g &r&ere El atm for 45 mn. The reaction
was degassed CGHWQ?F’ Macuo; pn ‘3‘%"6{ er high Vacupm exsrpieht. Bheireswiting yeHow selid
was concentr avasdusptnded:hoben&ﬂty(ﬁoa@m aidpidsphbrus petaclletde (40.6 gAI9% thhp]) was

sol ution was ?g%fd}-lg %%oéwgl@ﬂgaéga reH1u)} V\ﬁ'ltVIgOI'O OI'&%H%g%érlgﬁl ng The

solid
N- hydr oxy- 4- (chnt¢nttiatedtinyacur Theaesulting slurty fvas gurrsd @jth ethed (300 ml) and filtered. The

tetraf ! uorg! Rk wis Wb A didionat oL bR E'CARIAR R FANIRXETVAR

Exanpl e 15, svasg bring, dried querigdOuagdqoneantpied ity gwcgem)-methoxycarbonylplpendme-
but oxycar bonyjl_sylfhmdy# cmﬂnée (88 gtﬁtarcﬁlﬂ& Vel Gﬂiﬁ{at 3Va¥ bidd WRKA feher purification.

1- sul f onyl ] pi per azi ne 2-( car boxam de wt
N-tert-butoxy-1-tert-but oxycar bonyl - 4-{[ 4- (4-chl orobenzoyl ) pi peridine-1-
sul fonyl ] am no} pi Bep di ne- 4- car boxam de [prepared as described in Exanple

T sul f ony19 ani nos fk SEPHAR Re+35 RSkindor s e i (PGFR 0K bl B lcbfiyamine
described in (E;Garmll &.335nm8l) ép tetrahpdrofuraiy 613 mijtwasgre@tddemitly RH(R4nmethdxycarbonyl-
ami ne and -4- (f4,;fe g%ﬁ{g&ﬁ{) Oxﬂ{d}idagﬁ '66%62'7)5%8% [pieParedYs HRERBED GHOVYth $Fep 1]

with Otert- P
4- (4-chl or obeanddhe r)epfptmmathemssm pt RRfer3dde Thesysaetion wasquepghes with sat.

N-tert-butox }énﬂméxﬁ{uh émarmaésmhba aid exirdcfed(Witf Ethor RBGRZ Obtle) RERRE 1a9bﬁ€«aslwashed
sul f onyl ] per %ggg& am Thi s h_%rl al . was c nverte h

Nt ert ) bUFbRyHIE pate, Sed pyer MBS 0 o ZpfepiaieforthaTHALE was chromatogtaphed (PTLC,
1- sul f onyl lp|3395,&1%465%d@lﬂcaatbﬂm&mdﬂﬁtotgive:mémyl D(ﬂ4-Q5L1ﬂubi‘Uindol—3—ylbpdﬁér€dlix§l$
Vrroinh t (%r5i ﬁg /(E hsél rllﬁfp@%fdixﬁe-f Igﬁgl:aqur{%lﬁg t(g'ly‘%)e asa &Qallr%rlf dﬁ-néle rrﬁ%te%af) wgs donverted to 1-
Exanpl e 16 3c[4—(5-ﬂuoroindol-?oylmxpgyhge-dfsulfonyl]p1pend1ne-2-(R)-carboxyhc acid by proceeding

N-hydr oxy- N- rﬁfdgyén“b@ ?énglk‘iqr Qﬁpg%u’c %%hmnﬁ‘?ﬁétﬂﬁlmalE[4-(5-clﬂoropyndm—2—

sul fonyl ] | per | ne- -

Chl or osul Q)nl O’QQTR’P 165 L sytonyHamine rimeshylugyrateguigh E}egwls[é—(ﬁtﬂ“é?f@n?@r?’r] C
sol ution 35 ﬂ eﬁ&e-lnmﬂaﬂy%ﬁgéMQszng@aﬂbgkﬁgteHa salt (35.0 g, 195
y

nmol ) andtrlet | am ne (86.9 mmol ) in nethyl ene chloride
(550 mM). The reaction was stirred for 5 h,

Step 3
To a solution of 1-[4-(5-fluoroindol-3-yl)piperidine- 1-sulfonyl]piperidine-2-(R)-

25 carboxylic acid (0.46 g, 1.12 mmol) [prepared as described Step 2 above] in methylene
chloride (10 ml) was added O-benzylhydroxylamine hydrochloride salt (0.54 g, 3.36 mmol),
followed by 4-dimethylaminopyridine (0.15 g; 1.23 mmol), 4-methylmorpholine (0.38 ml,
3.47 mmol), and 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide (0.43 g, 2.24 mmol). The
reaction was stirred at RT for 2 h, diluted with methylene chloride (50 ml) and washed with

30 1IMHCI. The organic layer was washed with brine, dried over MgSQ,, and concentrated to
give N-benzyloxy-1-[4-(5-fluoroindol-3-yl)piperidine-1-sulfonyl]piperidine-2-(R)-
carboxamide (95%) as a clear oil. This material was used without further purification.

Step 4
35 Anhydrous potassium carbonate (736 mg, 5.33 mmol) and iodomethane (0.133 ml,
2.13 mmol) were added to a solution of N-benzyloxy-1-[4-(5-fluoroindol-3-yl)piperidine-1-

93



concentrated in vacuo, and dried under high vacuum overni ght. The resulting
yel | ow solid was suspended in benzene (500 ml) and phosphorus

pentachl oride (40.6 g, 195 nmol) was added. The reaction m xture was -
heat ed at W@PB/8748i t h vi gorous stirring for 5 h and c o REEERIZ(0ALR0; 1y
vacuo. The resulting slurry was stirred wwth ether (300 M) and filtered.
The 5 solid was washed with additional ether (300 m) and the conbi ned
filtrate was sufemdipipéridine-2-(R)-eabexamide (549, mgy 1.67 momwel) [ﬁb@ﬁﬁcﬁisr de,sc@lblﬂ in Step

concentrat ed f&né r f ano
chl ori de (88%23)09’31;&l B}H@F‘merﬁ ﬁgq‘{&g‘s Qﬁﬁséé% ﬁ}ehrea:imp d?“%ﬁ‘g was¥hluted
puri fi cati on.with ethyl acetate (50 ngj) epd thengvashed with 8. 19| K€}, brine Aind dried over MgSO,.

4-(5-fl
(1102 i, 7. Sgempioft i PR b che Moo teli FaE iroRBEHpHEl (L. S0, 40%

SR - met xS BeFipe/exincs) Bt NyeaDaRss i methely | 1443 Shproiadob 36 iperidines!-
mmol ) [ pr eparsatfoagl]sipeidind 2 R}oaBOxamidS(EI%)ds a white &1id. t he reaction m xture
was stirred at RT for 24 h. The reaction was quenched with sat.

ammoni um chl ori de solution and extracted with ethyl acetate. The organic

| ayer was washed 18tep@ith brine, dried over MgSOJ err], and concentrat ed.

The residue was ch (P 20!

acet at e/ hexanes) t%‘%ﬂ?ﬂeﬂﬁbﬂl& ?ﬁ% mgoﬁ) %c?‘ﬁ]egfzﬂogy %?)é%)?%/f Ef‘%

sul fonyl 1 0 péluoarplndolzwnplpeaﬁm;dys yl(]mp@gldlagza(RMcemoxmde (tmr)g, ﬁﬂtsemml)
152 50T o o Pt i g o 80T ettty Gy finsd
acid by proc Fh@gygroggrhgmmgm 3 rrﬁﬁw hereactjog,yvas dsaessgws@.mmsqqg
methyl (R)-2- ﬁlfeﬁcc( ﬁr@iﬁh@@ﬁiﬂd&hﬂﬁ&at&ﬁas ddne¥ntiatddl Mekutab. Ehelresidue was

ol SR o S W B o,

15 mdtbyhl 44 3fluomindol-3-yl)piperidine-1 -sulfony1]p1pendme—2—(R)-carboxannde (83%)

1 [4-(5-fluorgi r\?%lte sipd ) pi peridine-1-sul fonyl ] pi peridine-2-(R)- 25
car boxylic acuii1 46 g, 1.12 mml) [prepared as described Step 2 above] in

et hyl ene chloride (10 m) was added O benzyl hydroxyl am ne
hydrochl ori dej sal t ploeddin &sé’rﬁ)eﬂ'fiiﬂi)cam le 16, S&‘. |2(Bt€§ul§.&imtm 2—(R)-methoxy-

) T gl St el gﬂmae%ﬁaéﬂm A et 3 (- 4

mmol ). Th2o emomyeabbn}dpx Slne{lksulfadloytclﬁﬁhdemndz-dﬁ-ﬂltbrbmoxmh3m

5 i el Ay 5 oSt

N- benzyl oxy- I} 8tackef Uy By 1), dopes; iMii (aeﬁlll‘&s@ fB)-l;lﬁU]gpr,pE)rR dDusr2R (W),
car boxppr e dnnl928296 £ (9895 r%t)écthﬂr' gax;?étﬁﬂ' B 4-}(}@ ubk%%gni’i‘,(;m&t}

furt her purification. r ous assl um

car bonate (738 m@endsn%k%ﬁw}lpmdu@d’oﬂgﬂmxybtq@way rial waacomeﬁ?ﬁbtg -
were addeglst thyd r@i—m 4-Q6LﬂQBroben21soxazol-3-yl)pxpendme- -sulfonyl]piperidine-2-(RS)-

N-benzyl oxy- 1-14-(5 #yofoﬁ'o&?nog' pmcéﬁu}epée%c 'ih %xample 11.

2. 'Proceeding as described in Example 16, Step 2 but substituting 4-(5-fluoroindol-3-
yl)-piperidine with 1,2,3 4-tetrahydro-beta-carboline gave methyl 1-[1,2,3,4-tetrahydro-

30 beta-carboline-2-sulfonyl]piperidine-2-(R)-carboxylate which was converted to N-hydroxy-
1-[1,2,3,4-tetrahydro-beta-carboline-2-sulfonyl]piperidine-2-(R)-carboxamide by following
Example 16, Steps 3 and 5 above.

3. Proceeding as described in Example 16, Step 3 above, but substituting of 1-[4-(5-

35 fluoroindol-3-yl)piperidine-1-sulfonyl]piperidine-2-(R)-carboxylic acid with 5-(biphenyl-4-
ylmethyl)-1,1-dioxo-1,2,5-thiadiazolidine-2-acetate [prepared as described in Example 8

{oo



sul fonyl ] pi peri di ne-2-(R)-carboxam de (549 ng, 1.07 mmol) [prepared as

described in Step 3 above] in dinethylformam de (11 m) at RT. After 2
h, the reamoiosm2748xt ure was dil uted with ethyl acetate PEW/EPB§/OESE
t hen washed with 0.1 MHC, brine and dried over MgSJ err]. The

sol vent was renoved in vacuo and the residue was chromatographed (PTLC,

Sigerr], 40% &Jeg;aw N-E&%&&ix?@ﬁiiﬁﬁh@@l-ﬂﬁnﬁﬂ% N1R88%y N 2L ethbdiRi Rl re-2-
1-[ 4-(5- f1 uor oi |per|d|ne-

sul f onyl ] pi pé‘F?‘ﬂW@ﬁ‘Z tck) V38 CORYSIiad teé"%wéw:fa%@pmﬂﬁ -Waethyl)-1,1-dioxo-1,2,5-

Step 5 thiadiazollifie+:2 Reetamide B folloWirELarple A6, Step3nd

N-benzyl oxy- N-nmet hyl - 1-[4-(5- 10

fl uoroi ndol - 3-yl ) pi peri di ne-1-sul fonyl ] pi peridi ne-2-(R)-car boxam de (0.40
g, 0.75 mol) [prepared as descri beE:kamp[ét éﬁ 4 above] in 80%

et hanol / t et rahydrof &
(1 atm for 70 m n.=T1 '
through Celite andtheflltrate ). MG g o 1-e3 ATNGE 0.

chromat ographed (PTLC, SiJerr], 10% net hanol / net hyI ene chloride) to give
N-hydroxy-N- 15 net hyl - 1-[4-(5 f | uor oi ndol - 3-yl ) pi peri di ne-

1-sul fonyl ] pi peri oteR1o- (R) - car boxam de (83% as a white solid.

%. . Pr Oﬁpedu Ng aBotdanth Ité)f‘—dutditlﬁ(j@@' 256)2f rShﬁ:nl)l wadatided ud & sblutibh 89 5-hydroxy-
4- E 5) f Imjz)r 8??18‘6?13 igl‘}(li)gp?% g%ﬁ“%f’ﬁgtrl Igﬁrlf ﬁuq} EulsﬁggxolaElrgﬁenzyﬁ]oxycar%on?ln-g-plpendone (3.89

et hoxycar bonyg, AbeFrmoholevds-asided tonthg lpurdit ceactien anixiure at RT. After 16 h, the reaction

4-(6-fl b

Si 1 upezewski S ek MIBRIAA cElal100 mp U ERBTPRGRGRA R | 1
St ache, U. . (hieatkeonastibring, dried ovgoMaSOndconcentiates) inmacm:. , Thaagsidue was p,
Dunn, R chromitogl%ﬁcd 95“ 25-#5%% ety acdtA@fexdnes PRORREE 4. Yfihyldroﬁl?iﬁﬁoﬁﬁl}b'

1-[4-(6-f b
yl gpl |(oer| dluﬁz,lo%e 1of %TBY‘B@PP&F AaBite soligd (2% oxy | at e. Th| s material was

converted to N 25 hydroxy-1-[4-(6-fl uorobenzi soxazol -3-yl)pi peridine-1

- sul fonyl ] pi peri di ge-2- (RS) - car boxam de by follow ng procedure
described in Exa 1. 2. Proceedi ng as described in Exanple 16,
Step 2 but substi t Tietrahydofiganf(96 odpwasiadded-to an argonldegasspd flask comtaining
1,2,3,4-t

beta carbo me@flgd'{&? gﬁxﬁﬁ T%B’gje?:égi %?%%dé‘iéfﬁg’% #%gg{%ﬁﬁg%ed
to N hydr oxy_descnbedlm Step 1, above] and 10% Palladium on carbon(2 67 g) The reaction mixture

b[ 1f §| I?)O\A/fvi tn etwahylir6g é?ﬂﬁeﬂ‘t?féﬁi’ﬁ'at&g s"io‘ilLﬂdﬁ&f‘X%ﬂant@@rTﬁE ﬁﬁct?or(ﬂxlg\?%ggfxam de
oY osert beg degersednaiared Brodghtisis aid SoRceRmted Hiacup JO 8 HiS-hy Ry B0k
fl ;J(ﬁr gl ?gol hiiy‘l)ﬁlfbﬁﬁridiﬁé agla whitd sslid (05%)| Mhipmategiahwadedi¥erteditdbi4(5-hydoxgindol-
V1 it by 25 o6 plperidine-L-spifonyHiperiding-2-(RS)-sarbpsyls 3cid Q9% by moceding 15, 0

i n Exanpl e 8 described in Example 16, Step 2 above, by substituting 4-(5-fluoroindol-3-yl)piperidine and
2-(R)-methoxycarbonyl-piperidine-1-sulfamoyl chloride with 4-(5-hydroxyindol-3-
yl)piperidine and 2-(RS)~ methoxycarbonylpiperidine-1-sulfamoyl chloride respectively.

""ﬁ

30 Step3
N-Hydroxysuccinimide (0.181 g, 1.57 mmol), 4-dimethylaminopyridine (96 mg,
0.78 mmol) and 1-(3-dimethylaminopropy!)-3-ethylcarbodiimide hydrochloride (0.33 g,
1.73 mmol) were added to a solution of 1-[4-(5-hydroxyindol-3-yl)piperidine-1-
sulfonyl]piperidine-2-(RS)-carboxylic acid (0.32 g, 0.78 mmol) [prepared as described in
35 Step 2 above] in 30 % dimethylformamide/methylene chloride (5.5 ml). After stirring at RT
for 2 h, the reaction was diluted with methylene chloride (50 ml) and washed with 1M HCI,

lo]



above] gave N-benzyl oxy-5-(bi phenyl-4-ylnmethyl)- 1,1 -dioxo- 1

, 2, 5-t hi adi azol I di ne-2- acetam de which was converted to
N- hydroxy nyl -4-yl methyl)-1, 1-di oxo-1, 2, 5-
t hi adi azol"l5 ne-giﬁacet am de by follow ng Exanple 16, Step 5.Pcr'§”mma
Exampl e 17 Synt hesi s of

GG e g AT AR ST Ppa—
te(rj t- I bu'z oxi dedis2olBdd @,SO%e 31 soedtg/metimanalidod ). ThiswoltitionrwadfadBedtoch dkition of
I ndole (1.11 8. 34

1- Benzyl oxycagg%’r?ﬁlue%] y Y vy ter%&?@wm@ COI,T?W%‘?%?') %étégdgd”‘ﬂb t he

pur pl e react i vigorouststirrengat AfRT. 104mhine rthd Geahtion mixtmrearasi guenched with KWIHE] (final
di luted w &h h '
bi car bonaté Eﬁl %earﬁ%tfﬁ%lg ovmﬁgk)oﬁu g %%§§H%? gg |d#%%8&9%%&emd %
was 15 chr onatgagxcalmma@sva@tl@# Wjth bpige %Wda@%gvermta{ eFhecorganies) were egappeated
?9(2 05/() hydr oxyi pffdcudald the residue wadchtolm ﬁi‘ Qpﬂ]p?ﬁiﬂ%&lﬁllﬁem&{a@cﬁ%déé to
rof u

to an argon d&Y&I% Qéfd'qué{'sllig‘%@nlf‘%qr%ﬂﬁd@o} {)Plpeg‘%ne‘ su?f[g’“§’ﬁplpen e-2-(R
4- (5- hydr oxyi pgtbbxanide \223%Yas3a Ghitesolddhydr opyridine (2.67 g, 7.64 mol ),
[ prepared ﬂ described in Step 1, above] and 10% Pal | adi um on carbon (
2.67 Q). 'f‘ e reaction mxture was hydrogenated for 15 h at 60 psi on a
parr apparatus. Th®roeedingas described én Haample 17, Step 3sbwtcnbstitating 30%t hr ough
Celite and copgghh

B0y Wguhsox‘ffégﬁ%l éxgggﬁip w‘iﬂ:(l%o*?&’ﬁl{e@ﬁéhé'@mbnée and L{4-(5-

yl ) pi peri di ne_as i S material “was conver
1- [ 4- (5- hydr ohydreayindob3-yl)piperidine-1-sulfonyllpiperidine-2-(RS)-carboxylic ac1d w1th 6-

3-yl)- 8' peri dy B't‘ihzﬂtlbg &%f%y'l)hﬁixﬁ@al(ﬂ h-7 (?4’«6 %Fﬁéﬁy%i@éﬂz@neaﬂsﬁif&r%%}l&%’}

Zr(()ge]? | Iugaél nHBJfan@%ec;% e ?‘Féi ?fgg%dmkxamp G\90abovg]b gave:’l\I-g;l/dr?);cJ -% tuting
2-(R) - net hoxyctmnhplbxyeaann'g’d)-dnm-ﬂem)u{ [He(drhloraptenyl)piperarinb- 1-sulfonylJamino}-
4-
Tt
St

5- hydr oxyi yl ) pi peridine and 2-(RS)-
hoxycar bon&?)ga{lnpglrl’ll(f“ne 1-sul fanoyl chloride respectively. 30
ep 3 N- Hydr oxysucci ni m de (0. 181 g, 1 57 mmol ),

4- di met hyl am nopyri dine (96 ng, 0. 7ﬁx§ﬂ?h
1- (3-di net hyl am nopr opyl ) - 3 ethyl carbodiimd
1. 73 mol ¥%ere added L1 4-(pyrr

1-[4- (5- hydr oxyi ndol - 3-yl )p| peri di fiperidine-2-(R)-carboxamide

sul fonyl ] pi peri di ne-2-(RS)-carboxylic acid (0.32 g, 0.78 mmpl) [prepared as
described in 35 Step 2 above] in 30 % di net hyl f or mram de/ net hyl ene chl ori de
(5.5 mM). After stiStepbg at RT

To a solution of N-tert-butoxycarbonyl-4-piperidone (7.77 g, 39 mmol) in methylene
25 chloride (200 ml) at 0 °C was added trifluoroacetic acid (70 ml) and the resulting solution
was allowed to warm to RT over 1.5 h. The reaction mixture was concentrated ir vacuo,
dried under high vacuum for 3 h and 25% water/dioxane (70 ml) was added. To this
solution was added sodium carbonate (8.3 g, 78 mmol) and 2-(R)-methoxycarbonyl-

rochlorlde (0 33..0,
=3-yl idine-1-sulfonyl]-

piperidine-1-sulfamoyl chloride (3.5 g, 15.6 mmol) and the resulting suspension was rapidly
30 stirred at RT. After 24 h, the reaction mixture was filtered and the filtrate was diluted with
ethyl acetate (150 ml), water (200 ml) and acidified with 1 M HCl. The aqueous layer was
extracted with ethyl acetate and the combined organics were washed with brine, dried over
MgSO, and concentrated to give methyl 1-(4-piperidone-1-sulfonyl)piperidine-2-(R)-
carboxylate (96%) as a pale yellow oil that was used without further purification.
35
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for 2 h, the reaction was diluted with nethylene chloride (50 m) and
washed with 1M HO , brine and dried over MgSO err]. The
organi cs vwwoosseasor ated in vacuo and the residue was digSkpaiboids S0%
et hyl acetate/ nethanol (13.4 m). This solution was added to a sol ution of
50% aqueous hydroxylamne (6.7 m, 109 mol) in nmethanol (6.7 m) at -30
[err]C with % rous stlrrlng After 10 mn., the reaction m xture was
quenched with 1M Hglgﬁﬁ)l nal 5 pH=3) and then concentrated i n vacuo. The
resi due was ext racte¥plytianpfdN-tspisopropylsilylpsrrgle (A 62 ml, 6.55rmmol)inlmethylensehloride

washed with b £y | t

i n vacuo and {Sor}ﬁl) ?ﬁsé&d) @ﬁ?%%gglgi éﬁ’%’eﬁﬁgg@ %%ﬁjﬁmﬁgﬁﬂ% 3 (%i
met hanol / met th e P*H%‘? as described S;%p 1 above]and tnmethylsxlyl trifluoromethane-
N-hydr oxy-3- [éﬂfoﬁa&mrﬁ«m ndau- !ﬁnml))xﬂltﬁahyldhélelﬂ&naéltlfwbﬂ)]aPL‘m?"G gv&er.2n( RS)

describod i n EIRILEERs Sl 2o Y Rfoifapacetland afiard s the reacifon rimaure was

di net hyl f or nawasiadnmfhsdtmaEdcshdm bieasbionate 1 Birte anet drieldeover MpSD,. dfheaBIvent was
1-[ 4- (5-

hydr oxyi ndol - |dplgr1fa5?one f sull-ef“c()ih]el aS.°8%°r”5‘%°${ P‘&"“(‘fi@bc‘&&%%ﬂ acid
with 6- ?W?@é? Bbieymsthyh hid-pl-frisgopropylsilylpivtal3oylbpipstidipeder azi ne-

1-sul f onyhbarmfbnmpiyéndmem(mt@mmﬂmé WhidtAk 8%s88 il R GekP&REp WinbiaRthe: ©

above] gave N-h

(benzyl oxycar a}m m no-2-(R)-{[4-(4-chl orophenyl ) pi perazi ne-1-sul fonyl]a
m no} - hexanoam de.

Exanpl e 18 20 Synt hesi s of

N-hydroxy- 1- [ 4- (py%—B yl ) pi peri di ne- 1- sul fonyl ] -

pi peridine-2-(R)-c sbdxuyﬂxammomum fluoride (2.45 n8f 285 inmol) was added to alsplation of

| ut

ot hyl one B EEPL 1T g%%@ﬁ%??*h?'%ﬁrf’?ﬁ%dneahed@n iR RY oci g
(70 M) and t&& 9}@@1@#&2 & 489unmeh [preparageas dgeribeddn Stcpvﬁaabnvcbxmtroho&h'omr&
h. The reacti ﬁﬂ&rﬁl)&wpé mrgomn&ﬁ@ieﬁ&ldﬂmﬁ&%%s dﬂuteddﬁitﬁdthgﬂgc%&t@"mhed

vacuum for 3

nd 256 wat.er/ di o § dg’
sol uti on was % &Pt%ro T‘ﬁ"mdgﬁfll%'ﬁﬁ% O, ap 03?91%%1 i vgauo. The residue was
2- (R) - met hoxyelmotarogtaphed (SiCj F:40%i ety boatulefRmek) RAYielaiangio. B-GoyribB30

mol ) and,fhe Lrred, at ter.24
h, the reactl =]

he o201 TUPRHIGNE S SUBRATPERINE S (P Brbokyils, T A& i of Mf{lﬂen5 was
et hyl aclet at ecqnvegedito) 1- [4\1&!)@01{52!!10)'1’193)‘1%1‘ﬁdf@lﬁlpﬂﬁﬂﬂﬂmm-QRmeylﬁheld
aqueous | ayer gagg) t t
o?ganl cs w)ére Washbeydpmc&a)éﬁr{bgrazlfs d?:@cd“ e overplé@li;13 S@%gﬁﬁis k%[aconggent rg t &5
gi ve net hyl 1Ccehlpropundigodrgloxy)niperiding-1 snleny llamire}23-mpethylbutyrate withansthiltlel4-
(96% as a palpyroeBLyl)piserididdr BlsulfBdyl} pRridine 0UY)-dabdyBite PUr i fi cati on.

25

e

(

Step4
Proceeding as described in Example 17, Step 4, but substituting 30% dimethyl-
formamide/methylene chloride with 100% methylene chloride and 1-[4-(5-hydroxyindol-3-
yDpiperidine-1-sulfonyl]piperidine-2-(RS)-carboxylic acid with 1-[4-(pyrrol-3-y}piperidine-
30 1-sulfonyl]piperidine-2-(R)-carboxylic acid [prepared as described in Step 3 above] gave N-
hydroxy-1-[4-(pyrrol-3 -yl)plpendme-1-sulfonyl]plpendme-2-(R)-carboxarmde (21%) asa
white sohd

io3



35 Step 2 A sol ution of
N-triisopropylsilylpyrrole (1.62 m, 6.57 nmol) in nethylene chloride

(50 m) W@‘ﬁ)% to a solution of nethyl ' -
1- (4- pi peridone-1-sul fonyl) pi peridi ne-2-(R)- car boxyl atPecr[nfoPr’gmﬁirsgd as
described in Step 1 above]land trinethylsilyl trifluoronethane- 5

sul fonate (2.54 m, 13.14 mol) in nethyl ene ch{orlde (110 M) at--78
[err]C over 1.5 h. Triethylsil aneh%fﬁa'? $6.28 mml) was added and
after 2 h the reactiwmmmmmﬂw

bi carbonate, brine and driegd, ) o , ... evaporated i.n
vacuo, and the residue was =
acet at e/ hexanes) to give net hyI

1-[4-(1-t i i sopr oy, éllyl pyrrol -3-yl)pi peridi ne-1- 10 -

sul fonyl ] pi peri di n - -(_R) carboxyl ate which was used in the next step

wi t hout further A solgtien of y-gysnesndole (10.00 g, 70.34 mnmi}pin ®etonitrile (120 mi) was

Igt rabﬂ1 y: agﬂ@dﬁmd‘do&ﬁwn@ﬂ' 1CBendPlotycarBoryA-41PLid MR8 288855 I PmfolPdndt | O Of
met hy

-triisopropy m‘&v’a&lﬂteﬂ“%mwﬂﬂﬁnﬁgﬁ@nﬁ@ (8-80mk 37} el injacstonitriler230 mi) via
car boxyl at e g&difion funheBat 0f@byer] 10§ Ap Triechydsilade $4:2 nf1e26. Eslnﬁ'&dipwas addedel 0i°C
i xt ar o uBs it maction fffhall gestincllel 6 bllivat] i #RF s . nd R85 Rixre
dried over Ng@sjpdme}i Wlﬂrmhﬂme@tﬂmmhedlwh(sawata&@dum bitabonate, brine, dried
LT (pyrrof g MBSO, %ﬁkg?%?‘%‘ﬁ“i'? A A G R

(31% QZ a ched e’%ﬁnpszfﬁﬂp 05,3 Q min. ll’%g(%rgp@pqse@rg fpmoved in vacu% and the
1-[4-(pyrrol re%mde)waydmm@tb Heds(@x(b%ﬂ)ud% B 15&&&/&:&5& @@gﬂeayl ic acid

(93% by ro eedi )g/car%O{@l{-gﬁ- ed | n{r@lg}1 %e %qﬁ&g}%nes%d(sggl ng

met hyl
sulfonyl]am no} -3 met hyl butyrate W|th met hyl 1-[4-

(pyrrol-3-yl)pi perg, gq gea 1-sul fonyl ] - pi peri di ne-2-(R)-carboxyl ate. 25
Step 4 oceedi ng as described in Exanple 17, Step 4, but
substituting 30% codistonhydride (115mg, Mthwahgd@déoalsbhtmniefw th 100%

ot hyl ene chbags g aiboby L4t Bpiniiadt et iabects 4.

yl) pi per :28 8 C;gﬁﬁyf% g pi per | the- - g carb y? Fc Y mgl?l\} Epﬁeparedas

1-[4- (py s Pdﬁl?evelse rg.ctgy,i 9@?}»1?5(8@4 (ﬁtﬁeczf\fRff;Q&'PB@xyl i C

ﬁc |d d [ prepar ﬁﬁﬂ@eﬂlﬂ&iﬂyl Hﬁdndi&((ﬂleﬁd ﬂmﬂﬁiomvlﬁwad&ed agd after stlmng for 2.5 hthe g

ey ( rz(i())(/g ; s [ gréaggéﬂ (V?{th}néey \g%ﬁo arl@e edto Qvearm o &I'lj gvrt]t¥ l]hp ’I%%rré:achgg m21xt(1re) was cE.rPu?eda1 m
with ethyl acetate (100 ml) and washed with water, brine and dried over MgSO,. The
organics were evaporated in vacuo and the residue was chromatographed (PTLC, SiO,, 40%

25 ethyl acetate/hexanes) to give 1-benzyloxycarbonyl-4-(5-cyano-1-methanesulfonylindo}-3-

yl)piperidine (54%) as a pale yellow oil.

Step3
10% Palladium on carbon (0.49 g) was added to a solution of 1-benzyloxycarbonyl-
30 4-(5-cyano-1-methanesulfonylindol-3-yl)piperidine (0.98 g, 2.24 mmol) [prepared as
described in Step 2 above] in 80% ethanol/tetrahydrofuran (10 ml) under an argon
atmosphere. The reaction mixture was stirred under an atmosphere of hydrogen gas (1 atm)
for 2 h. The reaction mixture was degassed, filtered through Celite and concentrated in
vacuo to give 4-(5-cyano-1-methanesulfonylindol-3-yl)piperidine (97%) as a white solid.
35 This material was converted to N-hydroxy-1-{4-(5-cyano-1-methanesulfonylindol-3-
yl)piperidine—l-sulfonyl]-piperidine—2-(R)-carboxamide by converting it to 4-(5-cyano-1-

loy



Exanpl e 19 Synt hesi s of N hydroxy-
1-[ 4- (5-cyano- 1- net hanesul f onyl i ndol - 3-yl ) -

pi peri di neyolesasgzaony!l | pi peri di ne- 2- (R) - car boxam de 5 PCTHERI3/00180
A sol ution of 5-cyanoindole (10.00 g, 70.34 mol) in acetonitrile (120 m)
was added to a solution of 1 -benzyl oxycarbonyl -4-pi peri done (8. 20g,

gg i; m:g ﬁi&%angstuéfm hﬁﬂ'ﬁl@%@%bé’ﬁdxﬁé—'lféuﬁgﬁﬁ%}fgﬁﬁ%?’ﬂoimaﬁg%fa?nﬁg [‘gjr%‘fltl
over 1.5 h. 99YRRNg %ﬂlém‘{ orzderﬂmglé@) -pigecalBo ackh L) tavrate salt to giver k-[45(5:0
and reacti Oncy’ﬂnbtl:lﬁﬁth/m&smoh Midol-8- sidireyl- ytﬂfoﬁ?nglﬁﬁdm\é 1§ éarb&?ﬁc acid

reacti on mx ut.e acet

sat ur at ed so{ﬁ%w @QPB’(S% ’é ]?}Fqﬁ\l\gteﬂr(’ aé‘g)ﬁl en °n8m8%°ﬁiw€m e @ﬁ]cpompound
concent r afedby fiolleawing Extinple k&,lSiqs vasd §j topt BAB. Wi148.98CEt oni tri le (300 m)
and hexanes (200 m°) and stirred fof 20 mn. The organics were renoved in
vacuo and the resi due was chromatographed (SiJerr], 20-40% et hyl

acet at e/ hexanes) Poggediag as degribed in Example 19, Step 3, but substltutmg 1-benzyloxy-
benzyl oxycar |

Doyl oy éaeaﬁylép(ﬁcﬁmamhﬂd%he&mhglm&% ﬁ}ﬁ%@n@w}gﬁ 1l gﬁeﬁ%@}d&ﬂ% o
mol ) was 2 dEeeyang- (% Bimethysilyethgnesulfonyl)indol-3 -yllpiperidine prepared as descnbed in

benzyl oxyoarmﬂnbre% Stepyn B lsﬂﬁkﬂmtﬁrg’i-b&iz@ﬁf)dyéar%nﬂ%@s gyanfb eridine
[ prepared as 2% 'ggcrl ed |n %_ép ﬁ% bn di Té mde m) at
0 C. After 38f-ferf-butoxycatheny, uﬂ'ﬁ‘?}'ﬂﬂﬂg" 14 P}PGEH"(;’G ﬂ)a“QB 1) was
added and af tranethyllsﬂyll-eﬂgarfewlfﬁy@ntdoﬂ-ﬁeyl]plpendﬁxmact ion m xture was al lowed to
warmto RT over 1 h. The reaction m xture was diluted wi th ethyl
acetate (100 m) and washed with water, brine and dried over MgS err]. The
organi cs were evaporat ed in vacuo and tEEam&ﬁe was chromat ographed
(PTLC, Syl err], iR Bl_Ps . . _ _
1- benzyl (%)%car bony -4-(5-cyan ony T Tndd y 5]4'%?%
(549 as a pal e yel |l ow oi d i 1 2—R-carbox ide” 10%
Pal | adi um on carbon (0.49 g) was added to a solution of

1- benzyl oxycarbonyl - 30 4-(5-cyano- 1-net hanesul f onyl i ndol - 3-yl ) pi peri di ne
(0.98 g, 2.24 mo € repared as described in Step 2 above] in 80%
et hanol / t et r ahy dr N, NrRiméthglsnifamoyiddhloride (8riganl, 1.31 matol)) sediamecarbionate (0.46 g,

for 2 . Anerplanth aﬁh"‘%ﬁ@"tﬂ@,ﬁ%&@%&éﬁﬁ{?ﬁﬂﬁn ENHIRERER- WP kit o

concent r at edtrimethylsilylgthapesulfenyl)ipdole-3-yl]piperidine- 1-sulfonyl }- 14—p1perazme—2-(R)-

35( STﬁ?fmr)m ggirfsakaﬂﬁa'ed)ts%nwsvmmﬁpwpmuwm Fi5RyAf Y2 ISRyl fedsmkl d-

N- hydr oxy- 1- f‘ﬂh(“gl)\é\@f% §O!rﬂ] e t"feig%%fqlwg Higrocgdures desqpibed i, Examplge?, tep 3,
-sul fonyl | - pEgsmpldi ¢ stdp dFind Exabipla 05, Btefa)d 41015 Binl dioganel(6ndl) 4t RT: AfRAQh, the
25 reaction mixture was acidified with 1M HCl and concentrated in vacuo. The aqueous layer
was diluted with ethyl acetate (75 ml) and water. The organics were washed with brine,
dried over MgSO, and concentrated in vacuo. The residue was chromatographed (PTLC,
 Si0,, 35% ethyl acetate/hexane) to give N-benzyloxy-1-{4-[5-cyano-1-(2-trimethylsilyl-
ethanesulfonyl)indole-3-yllpiperidine- 1-sulfonyl}-4-(N,N -dimethylaminosulfonyl)-
30 piperazine-2-(R)-carboxamide (71%) as a white solid.

I ne

Step 2 _
A solution of tetrabutylammonium fluoride in tetrahydrofuran (1.54 ml, 1.54 mmol)

was added to a solution of N-benzyloxy-1-{4-[5-cyano-1-(2-trimethylsilyl-ethanesulfonyl)-
35 indole-3-yl]piperidine-1-sulfonyl }-4-(N,N-dimethylaminosulfonyl)piperazine-2-(R)-
carboxamide (0.49 g, 0.62 mmol) and the reaction was placed in a 55 °C oil bath for 30 min.

los



met hanesul fonyl i ndol - 3-yl ) pi peridine- 1 -sulfonyl chloride by follow ng
Exanpl e 16, Step 1, coupling the sulfonyl chloride with

(R - pipec id (L)-tartrate salt to give 1-[4-(5-
cyano- 1- mat?gg'gsﬁﬁf onyl -indol - 3-yl) pi peri di ne-1-sul f onyl ] pi p“e?T’EF??é“"?“( R) c

arboxylic acid (86% by foI | owi ng Exanple 14, Step 6 and then -

converting t acid.to th canmpound -5 by foI | owi ng Exanpl e -16, Steps
3 and 5; np: hesregctionuwas 1@%‘?“{] with 1 M'HCI and concent;a,tqgldéévgpm "Fhe residue whed i n

Exanpl e 19, Sextracted vith ethylbiatedndnBe 6rghﬁi&21a’)‘di’>(%s washed W1th brine, dned over MgSO,

car bonyl 5-¢C = 1- hanesu fo ndol I
1- ben Z% oxy((:a d/ %31? lir mvacuo o ng —benzyloxy-)i €4p Scyanomggle\gl—yl)plpendme-l-

[ 5- cyano- 1- (2sulfqnuﬂt‘hWﬂ-dm@hﬁammslﬂfmmyl)plpamm&-m)}quaan@QBz)raga(ﬁ@d

T B R Ty s
" N-tert-but oxy f%‘&ﬂ lelq %’3}' PIPBIaﬁmCrZi(RieC]ar@aumlde by following

4-[ 5-cyano- 1- Egample 16, sidpryat hyl si |l yl - et hanesul fonyl )i ndol - 3-yl ] pi peri di ne.
Exampl e 20 15 Synt hesi s of

N- hydr oxy- 1- [ 4- (5- cyanoi ndol e- 3-yl ) pi peri di ne- 1- sulfonyl] 4- (N, N
di net hyl ani nosul foa;dc)eadmgmd:saﬂbaiinm bgaaswp*lq: but substituting N—be {orp-11{4-

NN-Dlrret | s I 1 | rb te(046

g 20 4 30 B RS %ﬂf@ry?m%ol%?ya BipsReshretfonst

N- benzyl oxy- 1p1pq:a[z&ee2félﬁccanbo@cam1de with N—tert-butoxy-4-{ [4- 4—chlorobenzoyl)p1pendme-1-

trimethylsily

, 4- pi per azi neé 2- gélmof}cm%‘i'&dtl)‘ﬂ:gam %%Jdg [J%r@gg?aes%fl &iﬂ#ﬁe%gﬁrpgédl? ?%or‘r’]e]

4-5- cyano- 1- §3¥et 1!%@14%&% e@ff&i@obenzoyl)mmrbneﬁl)mkfgo %Bm;lb}-[ir peri di ne

?Z folt | owi ng ﬁl@ﬂxaﬁésﬁlﬁﬁﬂl ndﬁéﬁf ws&dngdéxmgﬁt&&l w'%%gem?‘ened to N J?- L
, step 4.an e i n d| gxane

h, the Do 15 oA Pt o e dioe- 3Tl oR Mo ki Pshansralteayhelpstdiae 4o | n

vacuo. The aqcmberaniidy by followingEsasiplefGStepiz.h et hyl acetate (75 m) and

wat er. The organics were washed with brine, dried over MgSgJ err] and

concentrated in vacuo. The residue was chromat ographed (PTLC,
Sigerr], 35%ethyl acetate/hexane) to dixamplendihzyl oxy-

1-{4-[5-cyano- 1 il 8 N bkl -
et hanesul IIzﬁgyl)l ndol e-3-yI [ pl peri . )
- 4- (N, N- drret hyl am nosul f onyl ) - 30pipsridine L AGEAr boxam de (719 as a
white solid. Step 2 A sol ution of

t et r abut yl ammoni ung{l éori de in tetrahydrofuran (1.54 m, 1.54 mmol)

was added to a sol of

N-benzyl oxy- 1- { 4- [ B-sohation-of - %Mamph&nyl)gyiwle{éommgezﬁlxﬁmnwn) metliylene chloride

o211 i e S Ay LT BB e € T

a 55 C oi RS pammoigndypethiyh(R)-1 &-plpcndone-1-sulfonyl)pxpendme—Z-carboxylate (700 mg, 2.3
mmol) [prepared as described in Example 18, Step 1] in methylene chloride (20 ml) at 0 °C
over a period of 15 min. Triethylsilane (0.71 ml, 9.2 mmol) was added and after stirring for
10 min., sat. sodium bicarbonate solution (35 ml) was added. The reaction mixture was
extracted twice with methylene chloride and the combined organic extracts were washed with

30 brine and dried over MgSO,. The organic extracts were concentrated in vacuo and the
residue was chromatographed (SiO,, 25% ethy! acetate/hexane), to give methyl 1-{4-[5-(4-
chlorophenyl)-pyrrole-2-yl]piperidine- 1-sulfonyl } piperidine-2-(R)-carboxylate (47%) as a
white solid. This material was converted to N-hydroxy-1-{4-[5-(4-chloropbenyl)pyrrole-2-
yllpiperidine-1-sulfonyl} piperidine-2-(R)-carboxamide (47%) by following Example 11,
- 35 Step | and Example 17, Step 4.
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The reaction was diluted wwth 1 MHO and concentrated in vacuo. The

resi due was extracted with ethyl acetate and the organic |ayer was

washed wi mobs/s27e8 dri ed over MgSO4 and concentrat ed i NPCAERISRIBYi Ve -
N- benzyl oxy- 1-[4-(5-cyanoi ndol e-3-yl) pi peridi ne- 1-

sul fonyl]-4- (N, N-di net hyl am no- sul f onyl ) pi per azi ne- 2- (R) - car boxam de (99%
as atan 5 solid. This nmaterial was cmfﬁﬂedno
N-hydroxy- 1-[ 4- (5-¢ a0|nd -3 | ) pi perio ) )
sul fonyl ] -4- (N, N dishEeiFiidinrd¥d FURG S Iparazings1
foll ow ng Exanpl e 16, St ep 5 §ulfonyllanung[hexanm«adl ng as descr
Exanpl e 20, Step 1 but substituting N benzyl oxy-1- {4 10

[ 5-cyano- 1- (2-trinmet hyl silyl et hanesul fonyl )i ndol e-3 yI]plperldlne 1- sulfony
1}-1,4- 5 piperSigpde- 2- (R) - car boxamni de with

A o AT AR B UMttt s o W
15 above] 6-2 qaghony Bammney2-4K)- {[4—(4~chlorophenyl)p1perazme-l—sulfonyl]ammo -
{[4-(4-chlor qiaﬁﬂmhh@(mrmgi 019 fansdl) Bpﬂrédiﬁ dtriBed in Example 17, Step 3] in
&ehcgpgi;l f40 r;ygt%nptg{e (9 Inﬂ? _atAﬁ Ké‘r %Xrggguon mlxtulreS wgsataﬁcgvlvgé tov@é.snnctcc))rﬂf ratns adctlmonal
{[ 4- (4- chi®r atirrdopsi)ybigdide (ﬂ 4mincl|0.065 yil) avak addedlinr®es bquiesportiony over2e5 hdi -
ne4- c arﬂ&}ﬁﬁ&gﬁ’ Iqt}ﬁ.lgSI S lag&%cﬁgg %cgorig'l_ixtﬁ}eevgasz ¢oncentrated in vacuo. The

Exampl e 21 r OXY-
{ 4-[ 5- (4-chl crcs:q.wewys $hygmetsigraphed 151@;2%&&% meghaAnpl mydthylene Qmoride) to give N-

plperldlne2 a 1.
2-(4-chlor oph faf/r role ?Rbé[4—(4-chloropﬁ%tll¥l§1 ne ysulefggyl(]: l?*lal%dlﬁa?
m) was added4 ?é @&@Fﬁeﬁiﬂof trimethylsilyl tri fI uor onet hanesul f onat e
(0.45 m 1.3 25 nmol) and nmethyl (R)-

1- ( 4- pi peri done- 1-sul f onyl) pi peri di ne- 25¢ar bogykgte (700 ny, 2.3 nmol )
[ prepared as described in Exanple 18, S met hyI ene chloride (20 m )
at 0 [err] ov e8ynthesisrof NFhepdrok§-1 4QS-flIuo St dinet 1 -suif -4- nmol )

was added and after stirri n%%m. 1 % S & J ") icar bonat e
solution (35 m) was added Sbropy]. S ohRE zmef‘R-éeﬁ'gb 8 racted tw ce
with methyl ene chloride and the conbi ned organic extracts were washed with

I:”g Vg(r::]geza(ggd dri e Q‘é@lﬁu&@@ﬁi%e;nk%lﬁg W;ghﬁrgglﬁ i—ﬁ‘&'néth {1§1 egioi/ﬁé"fﬂt rat ed

acet at e/ hex arFé‘;Ifonl’WSP{?g'yhB’cPﬁ? gl -&l?@yﬁ@?pergzme-z-&)-c J’m‘dz S mg, 0.8

chl or ophenyl )maty [pfspaﬁ:d)ﬂy] pbERAing a%eleécrﬂiéﬂflﬂ BExthinpleES, iStips @-add(SRbursubbitatihg

}\I_e hggz(ﬁ( y- ai ?42[91,% 6( fLs trﬁ.ﬁg?r iﬂlﬁlgh ‘yi%r qratnéesgﬁlam\(l)\?lsch?g&&/eeﬁtﬁ SL[B ci&'luoro-l (2-

yl ] pi peri di nerimeshyl{siylgtbapéspfonyl)indel3-yBpipendinesudfamby] ¢Wdade] iy DMF (Dmil)was

Exampl & 145 added potassium carbonate (470 mg, 3.4 mmol) and cyclopropylmethyl bromide (101 mg,
0.75 mmol) and the suspension was vigorously stirred at RT for 24 h. Water was added and
the reaction was extracted with ethyl acetate. Fhe organic layer was washed with brine,
dried over MgSO,, and concentrated in vacuo. The residue was chromatographed (SiO,,
PTLC, 50% ethyl acetate/hexanes) to give N-benzyloxy-1-{4-[5-fluoro-1-(2-

30 trimethylsilylethanesulfonyl)-indol-3-yl]piperidine-1-sulfonyl}-4-
cyclopropylmethylpiperazine-2-(R)-carboxamide as a pale yellow oil. This material was
converted to N-hydroxy-1-[4-(5-fluoroindol-3-yl)piperidine-1-sulfonyl]-4-
cyclopropylmethylpiperazine-2-(R)-carboxamide by proceeding as described in Example 20,
Step 2.

DY

bed in
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35 Step 1 and Exanple 17, Step 4.

Exanpl.e 22 Synt hesi s of

N-hydr oXxy vo 2- (R -{[4-(4-chl orophenyl) pi perazi ne- 1- -
sul fonyl ] am no %exanoam de 5 Step 1 Eﬁllmrrlr’sgtsﬁo}sgi | yl
| odi de (0.026 , 0.19 mol) was added to a solution of N hydroxy-

6- (benzyl oxycar bonyl yam no-2-(R)- {[4-( chI ci og‘genyl ) pi per azi ne--

1-sul fonyl ] am no} - hexanoam de (10 Pi§ rrm)l ) [prepared as
descri bed i n Exanpl 8Syithe drg 4 fidint fofi

The reaction mxture was all M@Wb iﬁ@Q— 1( g i gnal 10

trimethylsilyl iodide (0.47 ~ o equiv.
portions over 2.5 h. Met hanol (1.0 m) was added and the reaction
m xture was concengggtied in vacuo The resi due was chronmat ogr aphed

g}%ﬂ)i{/r% aﬁ/;oo?f%sa]no‘l’éﬂ l S C{; @b“’&g @%F?%’J’X)P%Pf‘%yll -] ani no} hexan

oanmi dle (sﬁ&’oﬁ%mp&aﬁné-&#(@-@hﬂbdxaﬂ:ﬁle [prepared as described in Example 15, above] (600
Exanpl e 23

N- hydr oxy- 1- [B8(5%3 FE%‘?%P%%W’%“?F‘)‘IBFS% (8 mbgas added trigthylamine (0.15 ml, 1.1 mmol)

cycl opropyl nemﬂyé:m-lmuyhmomnﬁe((ﬂz)wmi; b38amindp. The@eaction was Stirred ﬁurl4ljl| on of

N- benzyl o

Sult ongl ) T8 sonfereized %3’?’,9" %"f%l!"é{e”?g%ﬂ ‘5(?‘82 R BoRG e (424
ng, O.68 acpigisyhy CXFWSPAWIWNW"&W grtybutylamineqarsy -1 {4 €4-shjorebengoyl)-
Steps 4 and prpéﬁtﬁneiwla,ﬁrfbﬁyl}m azme-2—(R)-carboxaxmde (75%) as a clear oil.
4-(4,5,6,7-tetrafl uoroi ndol - 3-yl) pi peri di nesul fanoyl™ chloride with

4-[5-fl uoro-1-(2-

trinmethyl-silyleth$epaul fonyl)indol -3-yl]piperidinesul fanoyl chloride] in

oyl oo opb et ot BRfTadtfs 358 (S ARRLE «f R Bhory: £ id1aRifocarbonyt 1-

vi gor ousl y stW(ﬂe?i;:aﬂﬁof’hpip@ﬁdihﬁ"lé\?éﬂfsn}'ﬂﬂipe@ﬁﬁe@ @)etarboxanagczze((kdéggkﬁ 9%

was extracte s T I r
d%iéoe) f‘ép d é@?l@éc?ﬁ:@dm 9 B8V 1%nl ‘W% \)0%’5 dbf HE

dri ed over concentrate in v cuo

" chr onat ogr ap rréept’(osuvqsamfemrated in preyy, and thedesigpe we%@fatv@ﬁmmhe@ islpb BriG
N-benzyl oxy- 11094 nlethdnbl iethyledechiciile) to %we N-hydroxy-1- [4-(4-chlorobenzoyl)p1pendme-1-

cycl opr opal mA Ry PR Ak e LR %n?e@ﬁ%iaé?pé&pﬁsohﬁm ;

materi al was converted to

N- hydr oxy- 1-[ 4- (5-f | uor oi ndol - 3-yl ) pi pe@thgtﬁ uI fonyl]-4-
cycl opropyl nmet hyl pi per azi ne- 2- (R) - car boxam de by proceedi ng as described in
Exanpl e 20, f¥:-hyd 2R h 1

sulfon lammo ropionamide

25
Step 1
Hydrogen chloride gas was bubbled through a solution of methyl 2—(R)—[(4-tert-
butoxycarbonylpiperazine-1-sulfonyl)amino]propionate (3.6 g, 10.7 mmol) {prepared by
proceeding as described in Example 2, but substituting 4-(5-chloropyridin-2-
30 yloxy)piperidine and D-valine methyl ester with 1-tert-butoxycarbonyl-1,4-piperazine and D-
alanine methyl ester, respectively] in 10% dioxane/methylene chloride (100 ml) for 10 min.
The reaction was stirred at RT for 4 h and concentrated in vacuo to give methyl 2-(R)-
[(piperazine-1-sulfonyl)-amino]propionate (91%) as a white solid that was used without
further purification.
35
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Exanpl e 24 Synt hesi s of N hydroxy-

1-[4- (4-chl orobenzovl ) pi peridi ne- 1-sul fonyl]-4- :

am nocar bwybgiszres azi ne- 2- (R) - car boxami de 5 St ep 1PCT/EP98/60180 TO
a solution of N-tert-butoxy-1-[4-(4-chlorobenzoyl)piperidi ne-1-

- sul fonyl ] pi perazi ne-2-(R)-carboxam de [prepared as described in Exanple 15,
above] (600 23 mmol ) in nmethyl ene chl or| de (8 m) was added

:/L
t t hyl 0. dt t 0.
) égaﬂ%ﬂﬁ( hy: arsé”l%moeoaﬂi AefolopherdisSoned (h33% 204 fmBm) M Beioy etberdde,
and the resi mn)ewmmddcummymxm)pmpme(asn@p bsuqunyamo]pﬁﬁﬁmm (0.42 g, 1.8 mmol).

acet at e/ hexa
N-tert-but oxggaatrer?%éé e P1] '11.h FACAORNES OF%%%?E)§’|I‘ or 2 h and filtered.
pi peri di n&- 1Tbesalishyay waqé@damﬂmddzuq ethar ﬁﬁ@kﬂ W%%llamdxochmnemyl 2-(R)-

Step 2 15 (14-(a-cHibdo H&fy@:ﬁﬁﬁ&&r@ﬂg&%ﬁ%ﬁzﬁﬂ&l—‘é@ﬁo@@ﬁﬁﬁn& fpropionate (55%). This

N-tert-butoxy-4-tert-butylam nocarb
[ 4- (4- chl or oBkeFis) Wap convertad tRN1bydsexrA R4 ¢relpsophonylmpinasahonybpiperazine-
(0.45 g, 0.92-sulfon lmhb}ﬂrapxeamt@sfo@e&wmdnple 13t ep 2 above] and the
reaction was sti rred for 36 h. The reaction was concentrated in vacuo,
and .t he resi due was chromat ographed (Sigerr], PTLC, 10% nmet hanol /

met hyl en@0chl or i d@rodeedigp ae déschiped inXExdmplé 26481!ebmﬁmbﬁlmm}tiﬁ Rlokd} haﬁyll-
gionksglor Iogyl lsocya%glen\g?t?4—-c?1f9fo€er&§f1?oc'ygx?ate ggv%)N %?fﬁpogcx?ﬂk eéﬁé{?lﬂ genig'?anuno-
Synt hesi s of cabogyljpiperazing-Rysulfonyljamini] propiohemideani nocar bonyl ) pi per azi ne- 1-
sul f onyl | am no} pr opi onam de 25 Step 1 Hydr ogen

chl ori de gas was bubbl ed t hrough a solution of nethyl 2-(R)-[(4-tert-

but oxycar bonyl pi per azi ne- 1 - sul fonyl )anEﬁBW%pﬁﬁonate (3.6 g, 10.7 rrrml)

[ prepar edsby Synthed iy Llsag Lép )
4-(5-chloropyridin-2- 30 vyl oxy)pl
1-tert-butoxycarbonyl -1, 4- pi per azi

y
ne net hyl ester,
respectively] in 10% di oxane/ met hyl ene chloride (100 m) for 10 mn.
The reaction was §IE ed at RT for 4 h and concentrated in vacuo to give

met hyl 2-(R)- | perazi ne-1-sul fonyl ) -am no] propi onate (91 % as a
white solid that khislregeashigridegas was bubbled threungtpasolitiomN-tert-butoxy-2-(R)-tert-

20 butoxycarbonylamino-3-(phenylthio)propionamide (3.45 g, 9.16 mmol) [prepared as
described in Example 10, Step 1, by substituting 1-[4-(4-chlorobenzoyl)piperidine-1-
sulfonyl]piperidine-2-(R)-carboxylic acid with 2-(R)-tert-butoxycarbonylamino-3-
(phenylthio)propionic acid] in methylene chloride at RT for 20 min. After 2 h, the reaction
mixture was concentrated in vacuo to give N-tert-butoxy-2-(R)-amino-3-

25 (phenylthio)propionamide HCI salt (79%) as a white solid that was used without further
purification.

Step2
To a solution of N-tert-butoxy-2-(R)-amino-3-(phenylthio)propionamide HCI salt
30 (0.40 g, 1.31 mmol) and triethylamine (0.3 ml, 2.6 mmol) in tetrahydrofuran (25 ml) was
added 4-(5-chloropyridin-2-yD)piperazinesulfamoyl chloride (0.39 g, 1.31 mmol). The
reaction was stirred overnight at reflux and concentrated in vacuo. The residue was diluted
with ethyl acetate (70 ml) and washed with water, brine, and dried over MgSO,. The
organics were concentrated in vacuo and the residue was chromatographed (SiO,, 30% ethyl
35 acetate/hexane) to give N-terz-butoxy-2-(R)-{ [4-(5-chloropyridin-2-y!)piperazine-1-
sulfonyl]amino }-3-(phenylthio)-propionamide (23%) as a white solid. This material was

{eg



35 Step 2 To a sol ution of

4- chl orophenyl i socyanate (0.33 g, 2.14 mmol) in diethyl ether (30 m )
was added wi@blsira8- (R) - [ (pi perazi ne-1-sul f onyl) am no] pr opi ongéEebdbid ,
1.8 mol) [ prepared as described in Step 1 above]. The reactlon&v?/gs

stirred at RT for 2 h and filtered. 5 The solid was washed with

addi tional ether_ angd t ol i S | ected t Ive.methyl 2-(R): .

[ 4- (4-chl or o;ﬁ?&ﬁ?ﬁ%ﬂ’\"ﬁg‘?% gﬁ”%%y‘%bﬁ %‘35?E‘f%@l’ﬁ!‘@m%rﬂ?gwq%?ré}Sﬁﬁfamlme}-g-
(559 . This (phenyitiie)picpionaasdcipnictiomdn Exaipley2d; Sweyp-2- (R) - '
{[4- (4-chl or ophenyl am nocar bonyl ) pi per azi ne-

1- sul fonyl ] am no} pr opi onam de by foll ow ng Exanpl e 13. 10 _

Proceedi ng as described in Exanple 25, Step 2 but substituting

4-chl or ophgenyl - i socyanate with 4- qﬂﬁﬁmegiyl.i socyanat e gave

N- hydroxy-2-(R)-( J4- (e4,- o obenzyl am . . '
car bonyl )pl per azi n Araxy-A - Al foChIoraphes llerazme-l-su fonyllamino}-
Exanpl e 26 15 Synt hesi s of N hydyehe arboxamide
{[4-(5-chl oropyridin-2-yl)pi perazine-1-sulfonyllamno } -
3- (phenyl t hi 0) pr opi onam de -~ Step 1 Hydr ogen
chloride gas was h®feplled t hrough a solution N-tert-butoxy-2-(R)-tert- 20
but oxycar fpnyl am Nz I LARED | lonan 4 9.4l I

[ prepar edﬁgs rrg%ggﬁ_o'egc ¥+ hpg%h%ﬁgd L?E%?%ﬁ&% g’f%ﬁﬁ%‘?&t%&ﬁ%‘ (4.06 g, 20.9
1- [ 4- (4- chl orremehAByrste e (31 mb-was added sulfuryl chloride (26.2 ml, 326 mmol) and antimony
sul fonyl ] pi peenthicARTide (B 7 68! PARNhbE. Qﬁ% G'?]MB{F was heated at 80 °C using a calcium sulfate
2-(R)-tert-bufoxycarbonyl, -3- . penythlojproplongc acﬁdf I'n

net hyl ene chl ﬁngé“a}éet°‘ﬁ¥“§}g‘1r %IWP“M%‘@PH@HHPWQ%W@&@Mmethyl Iri xture
was concent r gekidrasalfomylamitoicy@lohexdhet E-embbmylaeexsfm B a felldWPod that Was used
(prenyl C012) RLRR AR Bulart o SiferiBFos Mo B hybltay-1-42 5

wi t hout fUurther _ “To a
sol ution of Ihiarophenyt)epiperzing) -salfomyd]nip heyeldht kine) Peaboxanddt by folowing| t

30 (0.40 g, ﬁxaﬁ-gpé?@n%d BREngIE 1§ R Ml the cBactio Was hedled B4 °c. "

t et rahydr of uran

4- (5-chl oropyri di n-2-yl) pi perazi nesul fanoyl chloride (0.39 g, 1.31 mmol).
The reaction was stirred overnight at reflux and concentrated in
vacuo. The residue was diluted wi t Examngle 28etate (70 M) and washed

W th watego broyiéhestnst N'-'h&&lq)xﬂl_/@m,'}% thyBhinocarbonyl)-1-[4-(4-fluorophenyl)-1.2.3.6-
N tetrahydropyridine- 1-sulfonyllpiperazine-2-(R)-carboxamide

Stepl -
Piperazine-2(R)-carboxylic acid dihydrochloride (5.0 g, 24.6 mmol) was suspended
25  in hexamethyldisilazane (50 ml). The reaction mixture was heated at about 120 °C to achieve
complete dissolution and then cooled to about 80 °C. A solution of dimethylcarbamoyl
chloride (3.18 g, 29.5 mmol) in acetonitrile (5 ml) was added and the reaction mixture is
stirred overnight at about 80 °C . A solution of 4-(4-fluorophenyl)-1,2,3,6-
tetrahydropyridine sulfamoyl chloride (5.4 g, 19.58 mmol) in acetonitrile (10 mI) was added
30 and the resulting reaction mixture was stirred at about 80 °C till the completion of the reaction
(followed by HPLC). The reaction mixture was cooled and then quenched with methanol.
The resulting slurry was concentrated and then replaced into water. The aqueous slurry was
made alkaline with ammonium hydroxide and then washed with dichloromethane. The
aqueous phase was acidified with dilute HCI and extracted with dichoromethane. The
35 organic extracts were washed with water and then evaporated to dryness to yield 4-(N,N-

lo



organi cs were concentrated in vacuo and the residue was chromatographed
(Sigerr], 30%ethyl 35 'acetate/ hexane) to give Ntert-butoxy-2-(R)-

{[ 4- (5- chIWW@&BP2T48i n- 2- y| ) pi per azi ne- 1- PCT/EP98/00180
sul f onyl ] am no} - 3- (phenyl t hi 0) - propi onam de (23% as a white solid. This
material was converted to N hydroxy-2-(R)-

{[ 4~ 5: chl or alimethylamiegdrhiyipt 42i(dduoiophish§ipr1yl, 3 SRbtidhykirdpyridinesulfonyl]-
(phenyl thi o) %ﬁ&e@&ﬁﬂéﬁ‘(ﬁgg\{sﬁg@% 204 081 B A Pb&igé dotord Ruid: >

Exanpl e 27

N- hydr oxy- 1- {[ 4- (4- chl or ophenyl ) pi per azi ne- 1- sul f onyl ] am no} - )
cycl ohexane- 1-cartﬁégi de Step 1 10 To a suspensi on of
met hyl 1-am nocycl ohexane- 1-carboxylate HCl salt (4.06 g, 20.9 nmol )

in acetonirile (3rNAydimethylmiagcarbenylrl/[4-thiloptopbenyDs] 2, 36-tettdgdropytitinend
50 [err]C usinonflIpipeRiziiess (R-Sekbdtylicheld (T0E)227 ndIS Tolepfitd R 3ok N
was concent r ﬁ%ﬂflﬁﬁmﬂ&?& sy@e&?@q@@qﬂ]won{e_ma%e (& 'mb) contaim_ngg DMF (0.05 ml). The

(chl or osul f onyictionmiknyre wak esolaé tol-5c'T dradoxaiyi ehloM34Tma, ¥.8Y oD idissbiad in

hydr ggy 15 1&{@8@@%&?? P Wht fdded! T8 reablibs niRbSY WaL allSSed 10 Wan G slowly to
chl or ophely| yabputply % andbstirred fof abopt P Aoursdd aghiteheslaaressohutivnr Mixeasactien byixture

follown . I ango - t ' .
heat ed atg 45 anesr%;é@IéH t6 Absut2 i@ @éﬁtﬁrﬁk&g&_ﬁ ﬁ?&ﬁﬁgkoﬁﬁﬁﬁlg Jl’%q{lgoq}%th&%x%ﬂ%l
28 20  Synt K#8%s0&p g, 12.35 mmol) , THF (4.8 ml) and fert-butanol (1.9 g) was added slowly

{\pe wg 4 03%4- Erﬁﬁh&adﬁﬁ@idﬁ&ﬁ@f%ﬁ@fhhgre ggilo%)]v §°Zd: 43@&%@& g%kgig&/ hs stirredt 2t 5915°C for
ydr opy B35 R iR 1 asetomigie )5 el Pater @0 gl

e

bu! 1 apf Hhep 3041
Step 1 a R
24. 6 ol )5 wereassaddebtocketlie®® a cloar beludom t Aydtoniaile &z SRWIP Qiskllrd offiRdEcaGhdaN
and then coolbiais Bindte ttystfRalibh." Arel RuRTiey fing vobuig PERBHE R . dstiflaion
chl ori de (3. Masgliscpgtisuedrand)the resultiog shintyr wasstiffedrt ymbizst eatpechtaedot hh. The
reacti on m xt, il tol el ' a Lacr]: '
of - (4111 uorasriatated prodyftyds/i8Sartl B Maliont raBRR eyl ot el Mtk ffha
(5.4 g, 19.5859pEeR aFﬂafa@éfi&ﬁqqu@néiovamﬁaglﬁdbéwc@gxme resul ting
reaction 20 xmmeth?»ml'ﬁbéarb@@ml-[mmiﬂmoﬁﬁhﬁﬂ,fly.hgz,isitéuwmti-on of the
oanched w ¢ MuifBlRERaR o Ry rbotaifide 850 ) of'h EblohEss GFarifRe Schid ™ ' "

1. Proceeding as described in Example 28, Step 4, but substituting 4-(4-fluoro-phenyl)-
1,2,3,6-tetrahydropyridinesulfamoyl chloride with dimethylaminosulfamoy! chloride and

25 using 3 equivalents of trimethylsilylcyanide gave 1-benzyloxycarbonyl-4-dimethylamino-
sulfonylpiperazine-2-(RS)-carboxylic acid. This material was converted to N-hydroxy-4-
(N,N-dimethylaminosulfony!)-1-[4-(4-fluorophenyl)-1,2,3,6-tetrahydropyridine-1-
sulfonyl}-piperazine-2-(RS)-carboxamide by proceeding as described in Example 28, Steps
3-5 above.

30

2. Proceeding as described in Example 28, Step 1 above, but substituting 1-
benzyloxycarbonyl-4-fert-butoxycarbonylpiperazine-2-(R)-carboxylic acid with benzyl 1-
benzyloxycarbonyl-4-tert-butoxycarbonylpiperazine-2-(RS)-carboxylate [prepared from 1-
benzyloxycarbonyl-4-fert-butoxycarbonylpiperazine-2-(RS)-carboxylic acid as described in
35 Ono, N, etal. Bull. Chem. Soc. Jpn., 51, 2401, (1978)] gave benzyl 1-
benzyloxycarbonyl-piperazine-2-(RS)-carboxylate. This material was first converted to

m



The resulting slurry was concentrated and then replaced into water. The
aqueous slurry was made al kal i ne wi th amoni um hydroxi de and t hen

washed w igp 9d/6274®r onet hane. The agueous phase was aci Gpdy/Rpbsoidd
dilute HO and extracted with dichoronethane. The 35 organic extracts were

washed with water and then evaporated to dryness to yield 4-(N N

di met hyl am neg W) viots o] 3 : S ) '
1,2,3,6-tet rgﬁﬁia}r? g[r)‘yyérn% ﬁllo%%%éﬁbé g}#ﬁ fia%ﬁﬁé%%éh ryé)ﬁl%eel E-lzémf &5(%‘?%?8%1?‘8 bXci d
(6.1 g) as areastigs ilcwitly 2:212-aflueroethyl trichloromethanesglfopatg as gescribed in Gao, Y., et al.
4-N, N-di net hyi afdanenamnDasybs, @obdy idt fhleH e “1-[4-(4- - -
1, 2,3, 6-tetrahydr gri. ] ng- ¢ é%gl ffnyl,hglgg% nle["'zn(_‘% gi‘?%°£rhﬁ%y><1§/|‘12¢3’8ci d
(1.0 g, 2.27 ‘?f??gwap PYBs - sufonyllfs g 2 uprpethypipsraginer2-{R ) eqrboeeasnide by
suspended 3 n follewingExaRiphe?8; Stéps8-3 desepibad abéng. DVF (0. 05 ). The

reaction m xture was cooled to -5 [err]C and oxalyl chloride (340 ny, 2.67
nmol ) dissolved in di chl oronethane (1 m) was added. The reaction

m xture was allowed to warmup slowy tﬁﬁlo abgut 15 [err]C and stirred

for about 2 hours to achieve a clear sof¥eMPe Zhe reaction mixture
was cool ed to ab8uhthedi® of Nrhyjdtoxsad-(M ethyldihixbeHrboy) B $[84(4fihoedphe A yie

hydr oxyl am ne (48% 0|1§2ﬁ9ine-3125u‘?’f%n ]LJLIIP‘)A‘-E .‘II'EF_E@. 8 ; g 'aEed tert - but anol

(1.9 g was added slowy at Nt 1y ; bel ow 5
[err]C. The reaction mxture was stirred at 5-15[err]C for about 1 h
and then Teplaced by vacuumdistillation into acetonitrile (15 m). Wter

10 m) 15 dded_t I .sol ution. itril w
Giotii] ed of 1 unadh et S0P afndhSRminceatbong i FE T4 BhtiapboSil T2, 550 1 o)
achi eving a ftétrehlydsoplyridinedfsudfonyt]pipbrazine-2H{R)-¢cdrbatylieracid (1.39g 3.16 mami) | nued

dth lr s | : . Skl t k ent . Th
D ect pi t at od (pFDdsd Y HEkrSBT TR0 28 SEROI Mank IORCRACK DM 18 ', 1T
wat er, et handstrajpydrofuran/ethanpl (45 yl) wee stires undgr ahemnasphend of hyidnogemtiaim)t o
)1“ el4d 2" H&Sjr %Vb!rrr]xfgl'ft.:\lpi‘hlea'gacggh Etﬁkﬂtﬁ%,l ﬁf%@@ﬁ&rdﬁgf&ﬁgﬂ Cflite with excess ethanol and the
sul oyl | pi pEREBF s EoRiepiriat i i 46 B Y ey pingrarbam ol | ne
1 T it e, i S
chloride wit m%@&eﬁ%o ‘ﬁ?ﬁ"%&'zl atﬂﬂgfpy‘éﬁ?f‘g%i’*ﬁ'@egﬁ' °¥%fé1’$?é']‘3fyé Gi val ent s
of trinet hyl $luoydpbenyl)piperiginee1-sulfenyijpiperaaize-2¢Ry-Larbdxamida ply Folloveing the

sul f onyl @Ooe-'b?géeﬂﬁfe%re&g@eﬁﬁﬁl%ﬂeifs §ﬁ=.lp% abiks nmaterial was converted to
N- hydr oxy- 4- . ’ |

(N, N-di net hyl am nosul fonyl ) -1-[ 4-(4-fluorophenyl)-1, 2, 3, 6-tetrahydropyridin
e-1- sul fonyl ] - pi perazi ne- 2- (RS) - car boxam de by proceedi ng as
described in Exanple 28, Steps 3-5 above. 30 2. Proceedi ng as
described in Exanple 28, Step 1 above, but substituting 1-

L -2



benzyl oxycar bonyl - 4-t ert - but oxycar bonyl pi perazi ne-2- (R)-carboxylic acid

w th benzyl 1-

benzyl oxywap 48132748 4- t er t - but oxycar bonyl pi per azi ne- 2- ( RS) - car POREP2/9180

[ prepared from 1-

benzyl oxycar bonyl - 4-t ert - but oxycar bonyl pi perazi ne-2-(RS) - car boxylic acid as
described in 35 Ono, N, et al. Bull. Qhgstpf®@0 Jpn., 51, 2401, (1978)]
gave benzyl 1- benzyl oxycar bonyl - pi pera2| ne- 2- (RS) carboxyl ate. This
material was first converted to benzyl

1- benzyl oxy-carbonyl -4-(2, 2, 2-tri f| uBsraefldtion)Exapelész i ne- 2- (RS) - car boxyl at e

by reac I t. hanesul f onat.e_as
descri bed i nﬁahggﬂw }ﬂltg@&e%m%hbh%%g&@eﬁ%%h%gogggﬁ h@ﬁ to
N- hydr oxy31- fom(ulafl uor ophenyl )-1, 2, 3, 6- t et rahydr opyri d| ne-
1-sul fonyl]-4(2,2,2-trifluoroet hyI )pi % % ig@u?a%ﬁzs) carboxanide by 5

ed abov

foll ow ng Exanple 28, Steps 3-5 descri

Exanpl e 29 The following mqqggq; aregpixed intimately and pressed into single scored tablets
N-hydr oxy-4- (N. N-di met hyl ani nocar bonyl') - 1- [ 4- (4-f | uor ophenyl ) -

pi peri di ne- I=SUroNyT T prperazr ne-2-( Ry - car poxam ge 10

m xture of 4-(NN-di met hyl am nocarbonyl)-1-[4-(4-fl uoroph@ﬁ?ﬂt}tyPCQ 3, 6-
t et rahydngpyri di ne- 1Ir,§ygd§éyayl ] pi perazi ne-2-(R)-carboxyl i ghsgige(1 39 g,
3.16 mmol) =
Pd/ C (0.7g) in 10 9% compoungdiof g #WEREemN/ et hanol (45 ml ) weOstirred under
an atnosphere of hydipfg@achl atn) 15 overnight. The reactigp m xture was
filtered through Celite w tﬁ}gexc ss et hanol and the filtrate was
concentrated in vacugofEYe °§°§ WRN- di met hyl ani nocar bonyl ) -4 [ 4- (4-

f1 uorophenyl) pi peri diasiesel- sul f onyl ] p| perazi ne- 2- (R) - car boxyl3gec acid (88%
as a V\/mt solid. T\ E‘Et e{l was converted to 5

N.hydrox} 4 - di-petd h\ll - f/l (/1

fl uor ophenyl ) pi per| d| ne 1- suI fonyl ] p| per azi ne- 2- (R) - car boxam de by

follow ng the 20 procedure descri bedca Bufeﬁﬂulgn 28, Step 5 above.

The following ingredients are mixed intimately and loaded into a hard-shell gelatin capsule.

20 _ Quantity per
' Ingredient capsule, mg
compound of this invention 200
lactose, spray-dried 148
magnesium stearate 2
25 |

Suspension formulation

The following ingredients are mixed to form a suspension for oral administration.

Ingredient Amount
30 compound of this invention 10g
fumaric acid 05¢g
sodium chloride 20g
methyl paraben 015¢
propyl paraben 005 g
35 granulated sugar ' 250¢g

sorbitol (70% solution) 13.00¢g

13



Exanpl e 30 For mul ati on Exanpl es The
follow ng are representative pharmaceutical fornulations containing a

conmpound "o Sei@kgul a 1. f00180 _
formul ati on The follow ng ingredients are mxed inti rratel y and pressed
into single scored tablets. '
Quantity per 10 t
tablet, ny VeegumK&Vnpouﬁ@bgf) this invention 10g
400 flayering ar ch 0.035 m! 50
croscarnel | ose sodpidfnes : 25 0.5 mg I act ose.
120 15 uﬂ Si um stearate
Capsul e fornulati distilled wates § o | owi ng i ngredi ents are m xgesi to 100 mit el y and
| oaded i nko a hard-shell gelatin capsule. 20
Quantity per . | ngredi ent _
capsul e, ngy conmpound of Igjectableformulation
200 ~ The ﬂoﬂ@ﬁzﬁfgﬁngﬁﬁfcﬁt& 286 hi®€kd to form an mJectable foxmulatlon 148
magnesi um st ear at e
Suspens| on f.ormil-ation The follow ng i ngr F\d_l pnf s.,are mxed to form
a suspension for Qﬁg&d@ﬂm ni stration. | ngr egfiiht
Amount 30 conpourdof— tiisTTventTon 09
fumaric d8id compound of this invention 0.5 g 02mg-20mgodi um
8“'12“ de sodnumacetatebuffersoluuan.041\3 0g 2.0 gt hy! pgr ggen

: g . :
35 gr anul if@éqéhﬁgﬁag (v q.s. to sujitgble,pH
sorbitol (70% sol waterriistilled, sterile) 13.00 gq.s. to 20 ml
113

15 ’ Suppository formulation

A suppository of total weight 2.5 g is prepared by mixing the compound of the invention
with Witepsol® H-15 (triglycerides of saturated vegetable fatty acid; Rlchms-Nelson, Inc,,
New York), and has the following composition:

20 compound of the invention ' 500 mg
Witepsol® H-15 balance

Example 31

Isolation of Matrix Metalloproteases
25

The catalytic domain of human collagenase-1 was expressed as a fusion protein with
ubiquitin in E. Coli as described in Gehring, ER. et al., J. Biol. Chem., 270, 22507,
(1995). After purification of the fusion protein, the collagenase-1 catalytic domain was
released by treatment with 1mM of aminophenylmercuric acetate (APMA) for 1 hour at 37 °C
30 and then purified by zinc chelate chromatography.

Human collagenase-2 and gelatinase B were isolated in active form from buffy coats
as described in Mookhtiar, K.A. et al., Biochemistry, 29, 10620, (1990).

ny



Veegum K (Vanderbilt Co.)

1.0 g
flavoring 0.035 m
col ori ngswo 98/32748 0. 5 ngyPCT/EP98/00180
distilled water g.s. to 100 mM 5
I nj ectabl e formul ation The follow ng ingredients are mxed to form
an i.njectable for'm,g ﬁx‘ob@;ﬁhde and catalytic domair P&tifl'0# Bhman collagenase-3 was expressed
Amount® 10 nd of .this inventi 8 2

my-20 ny ME Coli'as 3§‘ FeminAl ysiQnuprofRiA &ﬂ&&‘%ﬁ‘P&nAf@f Busification, the catalytic{

HO (1N) or déagdih feblreleased by treatment with 1 mM APMA for 1 hgusSat 376 Glaha@i&nq:zﬂﬁed
wat er (disti,lle to 20 m

d ri g.s.
Supposi tory ?YO?%FI%E‘?% i'nro)matograplﬁ supposi tory of total weight 2.5 g i s
prepared Hy m xi ng the conpound of the invention with Wtepsol[err]

H 15 (triglyceri a'faﬁé g_gﬁ]! | nc.
New Yor k), and hggﬁt;[ o?mt"ﬁ% p}%%g%g?mvg%ﬂ t‘ﬂe cmﬂ&gour# J’f‘ﬂ%‘%
i nventi on  smooth muscle cells asgigsrrigd in Rosw1t Wilegtal., 4;:c1¢5Btochem Biophys., 225,

bal ance 285-295 (1983? Exanpl e 31
| sol ati on of Matrix Metall oproteases 25 The catal ytic donmai n of
human col | agenase-1 was expressed as a fusion protein with ubiquitin

52557 Colgp as dSSThdt b?glynﬂ a@ﬂ?noﬁecimﬁm& cﬁ?ﬁﬁl b? hurdan Bt&h}(auﬁmn? zvag éfpressed as
er. purifica e fusjon pro e
col | agenase- zg ?Pt'%ﬂr?éf'bw% (RIS E. O&h The 598 Wye Fg'é‘ffir?é‘ﬂf’n FPOIVEEARY of

am nophenyl nativated matexisf.at e ( APMA) for 1 hour at 37 [err]C 30 and then

purified by zinc chel ate chronat ography. Human col | agenase- 2
and gel atinase B were isolated in active formfrombuffy coats

descri bed i n MpokHhe¢ gt progejatinase A was ppiiiehfrpmsthe gultyrg meﬂ%qlbnte(lfglgojl
15 stimulated keratinocytes, activated by treatment with 1 mM APMA for 1 hour at 37 °C, and

subsequently dialyzed to remove excess APMA.

Human prostromelysin-1 was purified from the culture medium of synovial
fibroblasts by affinity chrorriatbgraphy using an immobilized monoclonal antibody. The
20 zymogen was activated by treatment with trypsin (1.5 pg/ml) for 1 hour at 23 °Cto give a
mixture of 45 and 28 kD species. The catalytic domain of human stromelysin-1 was
prepared by expression and purification of prostromelysin-1 from E. Coli and activated with
1 mM APMA for 1 hour at 37 °C, followed by dialysis.

25 Rat prostromelysin-1 was expresséd in Chinese Hamster Ovary cells and purified
from the culture media. It was activated by 1 mM APMA for 1 hour at 37 °C, followed by
dialysis. . '

Human promatrilysin was expressed and purified from Chinese Hamster Ovary cells
30 as described in Barnett, J. et al., Prot. Expres. Pur., 5, 27, (1994). The zymogen was
activated by treatment with 1 mM APMA for 1 hour at 37 °C, and then purified by zinc
chelate chromatography.

lis



The propeptide and catal ytic domain portion of human col | agenase-3 was
expressed in EE Coli as an N-termnal fusion protein with ubiquitin.
After purigdegsiyeg. the catalytic domai n was rel eased RegpRalotRiot
with 1 mMAPMA for 1 hour at 37 [err] C, and then purified by zinc
chel at e chromat ography. 5 Rat col | agenase 3 was purified in
active formfromthe culture nmedia of @ﬁe smoot h nuscle cells as
described in Roswit, WT. et aI Arch Bl othem BI oph_ys 225,

285-295 (1983). 10 RIHG : &3 i ke portion of

human progel ai nase A was expr essed as - af u5|on pr otein with ubiquitin
in E. Coli. The aﬁayfn were arried out .on aut ol i cal l‘i/ activated
mat eri al . gpro ‘iOWa?é‘v}f(y compeynds ofjthis ignentien in vitro

culture mbdi wa&ﬂet’cmﬂﬂ baﬂed on the hyirelysiswf M@A—Rmﬁhtu-ﬁduc JeedPAadtli-Nag NHPY

o remove oxfadelbife 377 & B jrknlen. &8 corr, EERS RSS! p?#fz‘ééze‘j

from the cul 1#98).-nedi um of * synovi al fibroblasts by affinity

chr omat ogr aphy using an i nmobilized nonocl onal antibody The 20 zynpgen
was activated by treatnent with trypsin (1.5 rjg/m) for 1 hour at 23
[err]C to give a Themagxmeiaboprpteass engymeavas idhs assanbuffen(30 )M driginepth

of human igtr GmEQQGntM NaGMaI:'O mM CaClLCaed 90051% Eﬂﬂﬁ%h@ﬁhlﬁ@ do %ﬂ'{dlé bEaddven of
prostronel ysi PVA for 1 hour

activ
D37 Dorr ] eibsiraiedisaBlyets o BM3 o ombounds of he tnvergian diresuieunBISOIer oElNias
expressed i nDNIS@thﬂdﬁmﬁplés)@rm yddedIshch thacthe finhlf DRISO concedtf0ioh k&1l Sdsh ng e

Gialyai s, a2 NS ilieseelll el Poremotitbte i a kB Emer LBl 1 o

Chi nese Hansflenrimeter ysing b excii@tion wdeslength ofi328nBand @h emiskiorewavelengtiofi 893
Expres. Ryr.pamp, 27, (1994). The zynpgen was activated by treatnent

with 1 m\/IAPIVAfor 1 hour at 37 C, and then purified by zinc chel at e
chr omat ogr aphy.

Compounds of this invention were active in this assay.

né



Exanpl e 32

Met al | oproteases in vitro

I nhibition of Matrix
.The matrix netal | oprot ease

i nhi bi t of weaesB278y of conpounds of this invention in vitro PETE®98/00180
det erm ned based on the hydrol ysis of
MCA- Pr o- Leu- @ y- Leu- DPA- Al a- Arg- NH[ err ]
described i n Kni ghfhe M¥IMP inhdtitoay actiii8Sekmedsed a@ A6y, tBE hahlifor concedtrlzﬁ@ﬁ):ausmc

(Bachem

Inc.).

at 37 [err]C as

The matri x th_as [ mv
Tricine pii 107 SEBHEOERF e EPaviTEn P et fotle!ctnTE NGk frveé n wee:
containing 10 [err]nole of above substrate dissolved in .
Conpounds of th | | S8p GWSP Y VS I Of
sanpl es) were EP?/ >UCH9%EFII§.%8 fqugﬁggﬁgﬁkeﬁj @glr?g#gn Cgpzllgoeﬁxg.vcﬁp Y(fcq'g‘sg%?ig‘
was 2.5% The f)udrebcdfsenohanbes Ifver@mmonitored w t HCao,Renki h-IH §€%), nm
LS-50B f | ouriynet er hNg ap excigkgt i on]waygld enpt h 328 1ma
em ssi on wavel é IyLlll Orf Sggbu e 668 !@%:Uﬁjgulfﬁgés of—+h rbdli n
were active in phi®& hss&2000 21 286 MWP i n? bito a010|63| i s
(expressed as IC[ ry, t I nhi pi tor jconcengraphpn faus| 50/o
Cnhibition of thesdelivi ??°+ by cori Loty b 2080 c%§%;u hetd
i nvention were:{ 31 49QPD [ol | a@edase-| C298 agknasd3Dl | CPD &2
Col | agenase-1 [Cokd apena [ rrj, [ q err|
| C50, nm Il | éér ,.ﬂil“.qo Q.IS 55§§ 255000 &6 419" 245 2
88 0.[.374 7600 16 20060 309 21 >50000 286 500 P9
2063 chAb2 | 3380 092, 13 315 | 29%a >50009
0.2 5p 105 | 1129 0.59.18 | 342 bog 170  >500002.1
410 106 223 0.52 345 530 6.6
133 20000 18 355 650 56
177 9300 1.6 401 250 0.19
179 23 0.073 413 9300 260
242 67 0.063 414 >50000 3400
254 |  >50000 181 430 2200 890
255 120 0.19 431 >50000 6500
256 26000 33
5 Example 33
Degradation of Cartilage Plug in vitro
The ability of the compounds of this invention to inhibit the degradation of the
collagen matrix (as judged by release of hydroxyproline) was determined by the cartilage
10 plug degradation assay ir vitro by following a slight modification of the method described in
Spirito, S., Doughty, E., et al., ,Metalloproteinase inhibf.tors halt collagen breakdown in IL-
1 induced bovine nasal cartilage cultures* Inflamm. Res., 44, Supp. 2: S$131-8132, (1995).
Cartilage explants prepared from freshly sacrificed bovine knee joints were added to
15 the culture medium (Dubelco's modified eagle medium, Gibco # 21063-001, Gibco BRL

Products, Gaithersburg, MD), without phenol red, but with HEPES, and L-glutamine and
fungizone 2.5 pg/ml, gentamicin 50 pg/ml, penicillin 100 U/ml, and streptomycin 100

"



74 7600 0.73 309 >50000 500

102 338 0.92 315 NA 0.1

105 . §h/32748 0.59 342 170 - PCX/EP9S

106 % ' 0.52 345 530 6. gmlso

133 20000 18 355 650 56 :

177 . 9300 0: 19

179 - 23 pg/ml). The cultg‘emvgre snmulateq mth IL-1-0 g(fgxal concentrationgyf 20 ng/ml

242 67 Compounds of FQmQ@f’(I) were a&&éh at concentrall@fbetween 10 %9900

254 >50008) 18 430 00

555 12 MSQO. The contrgl 3f§aples contmqullonly -1y @@@tures were i ted at 37 °c
256 2600Qn an atmospheR 3f air'with 6% COz for 21 days during which time the medivg¥ %B! € 33

d f Ca l.a [
Degr adat! 00 QSR AGAR Y Al Sues were semayert. SIS0 bk toe Y obS erntine

matrix (as j udgtedt wys deereissl. The MMPGrlyibitoly actiyitywaftestahaterials éscthé ynebhiee of the

o 121 on ERENER e n R A ARl ey B oo g

al., ,,Metalloproteinase inhibitors halt collagen breakdown in IL- .

| nduced bovi ne nasphe SVIP idkffiforf WviiRS! sbitlcBoufiBof il favertiBiin this assay
S131-S132, (1995) Cartilage explants prepared fromfreshly
sacrifi celp bo¥¥Re knee joints were added to 15 he culture nedium
(Dubel co's nodi fied eagl e nedi i b¢o #921063- 0lcpibco BRL ¢
Products, Gaithersburg, M), |wW red, |but with HEPES and

L- gl ut ami ne and fungi zong tio | roteehion

penicillin 100 Um, and str¢

cultures were stinulated wt 0
ng/ m . Conmpounds of For MEEN
10 and 300 nmin ° DMSO The sontrol ].
The cultures were incubated at 37 [errJcC M _an_atnospnere of alr wth

6% CJ err] for 21 days during which tinme the nmediumwas 5 changed
tw ce/week. The cartilage plugs were reBxantpleh34irol yzed and the

hydr oxypr ol i ne content was telagéﬁﬁ ~rhe | nh|0b| tory activity of
test materials is the neasure ofﬁﬁé*—%t%%% content in the
test group relative to the vehicle treated group (control group).
15 The activity of compounds of this invention in inhibiting the destruction of the
* collagen matrix was determined by the cartilage plug implant assay, in rats, using a minor
modification of the method described in Bishop, 1., et al., J. Pharm. Tox. Methods, 30, 19,
(1993).

20 In this assay, bovine nasal cartilage plugs weighing approximately 20 mg were
embedded in polyviny! sponges impregnated with Mycobacterium tuberculosis and
implanted subcutaneously in female Lewis rats. Aftera week, test materials, dissolved in
DMSO (using a volume requiréd for 5% final volume), were administered to female rats
prepared as solutions or suspensions in an aqueous vehicle containing 0.9% sodium

25 chloride, 0.5% sodium carboxymethyl-cellulose, 0.4% polysorbate 80, 0.9% benzyl alcohol
(CMC vehicle). Control rats received vehicle alone. ‘The experiment was terminated after 8
or 9 days. The plugs were removed, weighed, hydrolyzed, and the hydroxyproline content
was measured. The MMP inhibitory activity of test materials is the measure of the |
hydroxyproline content in the test group relative to the vehicle treated group (control group).

30 '
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The MWP inhibitory activities of sonme conpounds of this invention in this

assay 10 were: CPD#

CPD# " WO 98/32748 pr RCHEPH/N0180
protection 50 71 60

89 51 35 100 68
59 . 54 The MMDPighibitory activities pf some compounds of this invention in this assay
Exanpl e 34  were: Cartil age Plug Degradation in
Vi vo 15 The activity of conpounds of this invention in inhibiting
t he destruction of the callagen trix vwas determined hy the cartjlage
plug inplant assay, in rats,|pm® a {nnogk hotpEat i oh ofgt he nef hod
described in Bishop, J., et pl., J. Pparm .Tox. pMethods, 30§ 19, .

(1993). 20 In this hssay ol PIEHORS baorti| age ol PECGHOR N g
approxi mately 20 ng were espeddef i ool yvi hyl Bponges|i npgggnat ed

w th Mycobacterium tubercul ofTS_and 4 ant gd d cut angous Tl e
Lewis rats. After a week, tegt %fc\ri:)Ig’ dissol led. DMV (usinh a
vol une required for 5% final |vosqune), | wergg adm n] stgped to {enegx rats
prepared as sol utions or suspensrons I n_an agueous venrcre contatmng 0. 9%

sodi um 25 chl ori de, 0.5% sodi um car boxynet hyl -cel | ul ose, 0.4% pol ysorbate
80, 0.9% benzyl al cohol (CMC vehi cEgamplerB3 ol rats received vehicle

al one. The experinment was term.naied a 8 i da‘ys. The plugs were
removed, wei ghed, hydrol yzed, MM" VIO nt was
nmeasured. The MVP inhibitory activity of test materials is the neasure of

t he hydr oxypr-l.J ' : . At j.cle
treated group (con réo#%’r&g%ﬁ]?‘%@adgEmsﬁ%&&ﬁwl&ﬁﬂnﬁ}mm?ﬁ |¥=i%{ﬂ(§ry .
activities ofdetesminedonsing thes minor modificatiem of e methed fescrbedip Pradingi-Figueres, A.

CPD# 10 and Raetz, C.R.H., J. BiiDEhem., 267 (32), 234561, (1992).

protection protection : 50
70 74 46 51

45 . 100Human Monondd2 6 cells (Ziegler-Heitbrock, H-W.L., et al., Inz. J. Cancer, 41,

456, (1988)) were cultured at 37 °C in RPMI 1640 medium containing 10% fetal calf serum
to a density of 1 x 10° cells/ml. 0.23 ml of these cells were placed in each well of a tissue
15 culture plate and the cells were incubated for 15 min. The test compounds were dissolvéd in
_above mentioned medium and added and the incubation was continued for an additional 15
min. 10 ul of an lipopolysaccharide/phorbol-12-myristate -13-acetate (LPS/PMA) mixture
was added such that the final concentration of lipopolysaccharide was 10 ng/ml and the final
concentration of phorbol-12-myristate -13-acetate was 30 ng/ml. The cells were incubated
20 for 2 h after which the plate was centrifuged and the medium was removed and analyzed for

TNF content. The analysis was performed using a TNF Quantikiné® Immunoassay (R & D
Systems, Minneapolis, MN 55413) by following the manufacturer*s protocol.

Compounds of this invention were active in this assay.
25

g



59 58 179 63 5

Exanpl e 35 Inhibition of TNF release in vitro
Assay "wo98/32748 The activity of conpounds of this inventpewgbdsooise
inhibiting the TNF rel ease was determ ned, using the a mnor

rmdification of the method described in Pradi nes-Figueres, A 10 and Raetz,

CRH, J. Biol. 267, L3 6 1992

Mbnormac 6 cells (%1’5%%48{‘{"6 %yc?? vﬁy Eegtm&e)ng.}s ‘efWFm?Psu’Geﬂfgé"r%la
456, (1988)) content inuhd testeuow reBifive & the GchioleR¥atedldidih (Coflirtlgroap)ivadsni ng 10%
fetal calf serum to a density of 1 x 10[err] cells/nm. 0.23 nl of :
t hese cel |l s were pl acqe—+Aqeach—weld—of—ari+-ss4e H--H-e—p at e and t he
cell's were incubated flo€PDF @onc. |The %est | CPPJubotse. Wer e %li sspl ved in
above mentioned medi urp agd jad a, ] ncgbdt i Was, cant i hued for an
addi tional 15 i e e+ i} ‘h%“% #2710 Tinnibiton '
| i popol ysacchari de/ phcrbdl llzmyrl st<a1153 - 13298t ale LPSﬂG’MA) m xture.
was added such that thHe ié gai:%i celrg i@tlonz‘ﬁ I a(ipc Imysgﬁ i de was 10

ng/ M and the final tatL -13-acetate

was 30 ng/m . The cellls S&rle ilﬁcubateMSZO f3ﬂ)92 h2after QMN :Tt he plate was
centrifuged and the ngdi wa rq an llyzed NF cont ent.
The anal ysis was perfC-F-HzJ'n ig ﬁ'g + “gﬁi A %! a 'nQZ§sa‘,' (R&D
Systens, M nneapoli s, I\/I\10554139) ty fdt’)l ngl4 He ﬂamfacﬂnrer s protocol.
Conpounds of this invdnty e lacti,ue 1 h g agsay. 2
The TNF-[err] inhi bi tcv—% lzp ¢ ?g'ari a.is, §6 +he neasure of
the TNF-a content |i 106Hhe 18st] gr dip r<=|3119 Ve o E'pge Behl cje treated
group (control group) ' - CP nc Yo CPD
Conc. % 33 10 ?grr}mﬁg. r-5--HoR 93 # [err]M
i nhi bition _ 177 101 405 355 {1510 |29& 15 2 70
16 10 <15 9 2 0 0 10 <
15 309 2 7ol %10 | <150 |15 2 1) s P, 313
2 73 : 242 10 85 381 2 10

254 10 94 384 10 96

255 10 97 401 10 97

256 10 79 402 10 93

262 2 90 409 10 86

294 2 97

5 Example 36

The activity of compounds of this invention in inhibiting the TNF-ct reiease was
determined, using a minor modification of the methods described in Zanetti, G.; Heumann,
10 D, et al.,,Cytokine production after intravenous or peritoneal Gram-negative bacterial
challenge in mice“ J. Immunol., 148, 1890, (1992) and Sekut, L., Menius, J.A,, et. al.,
»Evaluation if the significance of elevated levels of systemic and localized tumor necrosis
factor in different animal models of inflammation” J. Lab. Clin. Med., 124, 813, (1994).

15 Female Balb/c mice were anesthetized and injected subcutaneously with the test

compounds dissolved in CMC vehicle or hydroxypropylmethyl cellulose based vehicle.
Control animals received only the vehicle. After 1 h, LPS (50 pg/ mouse, Sigma #13129,
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102 10 56 314 2 72 105 10

20 315 2 86 106 10 41 _
319 2 WO 98/32788 133 10 32 PCT/ER95/00180 2

93 177 10 < 15 355 10 < 15 _

179 10 <15 375 2 85 242 10

85 . 381 Sigma Chemical €g., St. Louis, MO) was injected 2vpperitbpeally. Aftér1.S h, blod84vas
%gG 10 96 colle7cted from tﬁe ?tro-mglgﬁ plexus Pe%éon of the 8dimals in a‘%ﬁ'crotair%:g um sEpangtor
90 409 tubel@ecton chggxson, at. No. #5960, Becton Digkinson & Co., Frank}in Lakes, NJ).

Exampl e 36 Tp teAREA e 'Pﬁ'FL s QeI [ r LOr®I N
Mce in vivo Agssgx;?wassepara a%gu?hzgﬁbei@%?w y %W@?ﬁﬁounﬁ%ﬁ&‘ﬁ?w-w i it
i n i nhi bi t5 ngErdegemNabum, MARby following the manddacsnrer isquiotousl. ng a ni nor
modi fi cati on of the nmethods described in Zanetti, G ; Heumann, 10 D., et.
al., ,,Cytokine prqd on. after intravenous or peritoneal G amnegative
bact eri al chalwFTH“W%GCW“?%HEPFP“!P&BPM@%? veguor wared Sekut ,

L., Menius, J.A, et. al., ,,Evaluation if the significance of el evated

| evel s of system c and | of af t [..necfo fractor 1 di fferent
ani mal nodels of inflamua agLr\éﬁ%'lﬁ # bigen | éli'ﬁ(# %Jnhibitipy (1994). 15
Femal e Bal b/c mce were aphesiget) zed ggnd i nj emyqed |[subcgpaneopsly with the
t est conmpounds di ssol i/eo2 T [CVC Vent T & oI _NyqroxXypropytet hyl

cel |l ul ose based vehi cl e. ok r ol 4ni nals 2 eilved Ly _the vehicle.
After 1 h, LPS (50 [err]gl m3gsel Sigma #1$12§)9 46 Si gma

Chem cal Co., St. Louis, M _WasjTtmjecred Tt apenrtomeatty—| After 1.5 h,
bl ood was col | ect ed brcieot bk retdbo- or hi t3 pl exusd9eqi oh of the
animals in a mcrotainer keraaqp separafgor | 34ubg (Beggon O ckinson, Cat.
No. #5960, Becton Di cki nspn CO},  Frankt T takes,N- The sera was
separated and the anount hf Z%F- waOdet ed i ned Using the TNFA[err] kit

5 (Endogen, Wburn, MA) by follow ng the manufacturer's protocol.

The TNF i{Hii bitory activities of sone Cﬁgggllil)?gs370f the invention were:

TNF Receptor Shedding Immunoassay

Human Monomac 6 cells are cultured to a density of 1 X 106 celis/mL at 37 °Cin
'RPMI 1640 medium supplemented with 10% fetal calf serum. All subsequent incubations
15 are performed at 37 °C. 230 pl of these cells are placed in each well of a 96-well tissue
culture plate and the cells are incubated for 15 minutes. 10yl of desired concentration of
compounds of formula (I) in the above mentioned medium are added to the appropriate wells
and incubated for an additional 15 minutes. To each well is added 10 1 of PMA at a final
concentration of 30 ng/mL. The cells are then incubated for 16 hours after which the plate is

20 centrifuged and the medium is removed and an;ﬂyzed for TNF receptor content. The

analysis is performed using an R & D Systems TNF receptor Quantikine®

(Endogen, Woburn, MA) following the manufacturer's protocol. Measurements of each
TNF receptor (receptor I and receptor II) are performed in this way. The ICs is calculated

Immunoassay

from the percent inhibition of TNF released into the medium.
25

The compounds of Formula (I), when tested in this assay, exhibited the ability to
selectively inhibit TNF production.

21



CPD # %inhibition CPD # % nhibition 134

42 294 90 216 41 299
52 WO 98/32748 232 73 309 PETYEP98/00180

233 46 319 50 234 46
321 _ 50 262 50 10 '
Exanpl e 37 The foregoing invention has been describdd\in soafecdltAAl byRa§ df Nfstration and

| mmunoassay Human Nonpc ells e.cultured to a density. of
R L Orer ] exammals. for porpates PR Plaey R ndertiaaie. 35 Sl ke abtiots i otfwilben the
with 10% f et aift ttmatlianges ami médiFicatidns enpychetpramiced atithimthe sbopersfah® gppedetelaials.

37 C. 2 s N LI, of .a 96z wel |
Ul ssue | - Hhesefi s B vl ERSREE ol Bl Sl YeHinbndS etBsico fe iiizativeand
10[err]| &f welgrsteeativeonkherscops ofche fvention shoulds therefore be dotermined (o) with t he
above ment | ORAEteRBL I Ahe AReRLA Y SARPERRA B Aeihingq with rpikhee 1o he
n wel? %”f er r‘ﬁh of

i ncubat ed for lan,addltl nal. 15 utes. To each .I's added ; |

PVA at a f i niqliowing appeadeselaimes, B‘Hnsf‘"@’dhﬁ&ﬂhqspperﬁfeeq%wgmaﬁ%wmrsum@mm
for 16 hoursemitledr Which the plate is 20 centrifuged and the nmediumis
renmoved and anal yzed for TNF receptor content. The anal ysis is.
performed using an R & D Systens TNF receptor Quanti kine[err] |munoassay
(Endogen, Woburn, MA) followi ng the manufacturer's protocol. Measurenents

of each TNF receptor (receptor | and receptor Il1) are perforned in
this way. The 1 CJerr] is calcul ated fromthe percent inhibition of TNF
rel eased into the nmedium 25 The conpounds of Fornula (1), when
tested in this assay, exhibited the ability to selectively inhibit TNF
producti on. ' The foregoing invention has been descri bed
in sone detail by way of illustration and exanpl e, for purposes of
clarity and understanding. It will be obvious to one of skill in the

art that changes and nodifications nmay be practiced within the scope of the
appended cl ai ns. Therefore, it is to be understood that the above
description is intended to be illustrative and 5 not restrictive. The

scope of the invention should, therefore, be determ ned not with
reference to the above description, but should instead be determ ned with
reference to the foll owi ng appended clains, along with the full scope
of equivalents to which such clains are entitled.
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Claims 1. A conpound of the formula (1):

[err] wher ei n:
R[ err] andvVeP8B2M8are i ndependently sel ected from hydrogen, BCE{EP9S/@018eNY|
hal oal kyl , cycl oal kyl , cycl oal kyl al kyl, aryl, aral kyl,
heteroaryl heteroaralkyl het er ocycl o, 10 het er ocycl oal kyl ,

het eroal kyl, or -(al kyl ene)-C(0) -X where >Claims| kyl,
hal oal kyI al koxy, hal oal kyl oxy, ami no, nonosubstituted am no,

di substituted api, n aryl., aral kyl, aryl oxy,
het er oaryl oxy, hydboxy, Aﬁp&}ggg}p%gf}#xe%nnul%(l}. het er oar al kyl oxy, or.

heteroaryl; or R err] and R err] together with the carbon atomto
whi ch they are attached form a carbocy le @@ a heterocycle; 15 Rl err]

i s hydrogen, alkyl, alkenyl, hal oal kyl y oal k%Lszycl oal kyl al kyI aryl,
aral kyl , ar al kenyhxo‘#ﬂ?f er oar al kyl

het er oar al kenyl , heterocycl oal kyl 2 02 het er oal kyI

(di phenyl et hyl)al kyl, or -(alkylene)- 5(0) X where X is alkyl,

hal oal kyl , al koxy, haI oal kyl oxy, am no, non@ubstituted am no,

di substi t ut ed, am no aryl, aral kyl, aryloxy,

het er oar yl oxy I?1ycr1’ro;xy ar al kyl oxy, het er oar al kyl oxy, or
heteroaryl: oR RPER] atqygé@mdenﬂymlestedrfeom Ry drogtn, alkyl atkeryl dmdodlkd, cycloalkyl,

o 0 ) g G G Pl
i ndependel® 1y sel ect eg‘etPFQ?BfFlﬁmbﬁﬁmwwf' lepett G- X where Xp5 alky], and

Rlerr] are independenhhloalk§l, allioR¢, ﬁdl@dlk*m Q&Ean sl
cycl oal kyl, 25 2k Q{ Y ﬁbﬂfdég?%l kyIa aﬁglrxg%’dwéurl]);?futed

al
heteroaral kyl, or het m%%&m&éﬁ‘yi) l%xy h°¥°r°ary oxy, hydropy.4ralkyla¥s: R er r ]
together with the n|thegmmﬂkyiox;t,@rmmmlhayk‘aakﬂm’ttogetheﬁlwitﬁrtl‘nearbonatomto

het er ocycl oam no grou iLtu dter ropyridi ne or
hexahyd?/o?szelege ?l ngf&’hgéztg M%ﬁi‘?ﬁw Ler;?’;kyg)e g‘i’ \F,)V.yt h arR[&lerr]
forns an is hydrogenk n o guclo aaligpladigl ) , lagalkyl,
acceptabl e salts, progfa‘l!&i?'l Iy }dék%ijﬁéteﬁo cAlleyl, eté? 04} b?x{lﬁ;i&é &cloa;ky

i somers, provided tha err er w ogen étom to

whi ch they are ]ldélﬂbe{lylﬂﬁﬁhﬁl)&l%ﬂﬁ hiallkyhene)iG{@)ef mere X is alkyl,
(i) when Rlerr] anﬂaﬁhﬁfyf,]all@k? cHIRE Ry, Atin b Béddsubstitated akiithe, disubstituted

amino, aryl, aralkyl, aryloxy, heteroaryloxy, hydroxy, aralkyloxy,
20 heteroaralkyloxy, or heteroaryl; or R together with either R' or R? and the
atoms to which they are attached forms a heterocycloamino group;
RY is -NR"OR" wherein:
R'' and R* are independently selected from hydrogen, alkyl, or aralkyl;
R*and R are independently selected from hydrogen, alkyl, heteroalkyl, cycloalkyl,
25 cycloalkylalkyl, aryl, aralkyl, aralkenyl, heteroaralkyl, or heteroaralkenyl; or
R? and RY together with the nitrogen atom to which they are attached form a
heterocycloamino group or an optionally substituted tetrahydropyridine or
hexahydroazepine ring; or either of R or R* together with R? forms an
alkylene group; and
30  their pharmaceutically acceptable salts, prodrugs, individual isomers, and mixtures of
isomers, provided that R*® and R*' together with the nitrogen atom to which they are
attached do not form a morpholino ring either:

6)) when R' and R® are hydrogen énd R*is aralkyl; or
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(i) when Rerr] and Rlerr] together wwth the atons to which they are

attached forma t et rahydroi soquinoline ring and R err]
i s hydr oO@o 98/32748 2. A conpound accordi ng to clpgrmpbsiobgbei N
Rlerr] is -NHOH 5 3. A conpound according to claim1l or
claim2 wherein R err] and R err] together with the nitrogen atomto

whi ch they are at hed,feqn tel 9?‘[55 : : :
A conpound accor df(ﬁ)g to t&e&ﬁn oa?ylgtlgftsﬁfg%{-_ﬁél - %\%‘%:tgﬁﬂnfwehe{&m attached forr%a
het er ocycl oami no gr oup ‘¢tEAydepispauimoling Fing9ad B ds hydrogeyet her with t he

nitrogen atomto which they are attached is a) a i

pi peridino ring ich is substituted.with. g substituept. ed fromaryl,

het eroaryl, acyl \,M)'Z-'CC]\IR&&MHEM@CW%‘ &g laim, E’iF’ﬁ edﬂgﬁh‘&}i-sel ected from
hydr ogen, 5§ al kyl, cycloal kyl, cycl oal kyl al kyl, aryl, aralkyl,

het eroaryl, and hetero ' - twhere. 1 R.,l.s aryl orofeterpairyl], or
-S(O[err]R [wher gt'n i ?&g%&kﬁé}%nedgaggrpumgGF%%oracmmF?l}véexgpw cﬁ“ﬁRQ toég&zer
het er oaryl ] ovith the nitrogen atom to)whiclpthegazzattashed fogmatietéro¢ysloamiine gtamped wi t h
a substituent selected fromaryl, heteroaryl, -S(Jerr]aryl, or

-CONR R' (where R. and R' are independently selected from hydr ogen,

al kyl , cycl oal kyl 4-cycl®sPrpeudasrording o any oae R flaimgel-8 whersin theand

het er oar ajlgky Ihkterct§cloamino grou%fomféd by R*PasPRY Qogthed GaR ®E Afirdgen lodh 1B @hich

wherein the substituept, on the pipefidino or t he pi perazino ring
fornmed by R[é‘?ery]ar%\?ﬁﬁc%%ﬁ] together with the nitrogen atomto which they
are at t ached a) a pigeridin® dingowhich ivsubstitited with a sulistituent selextetpfeomaryl,

according to ' o7 5 wWher el er.rl _an er taget her,

wth ¢ he at olulf sl RV e ER T o ifdepdPienll Belekisi 15k Blrogen,
het er ocycl e adkylRfystaalkyl,scycloalkylalidil payph aradkllyheteraamyl, and hatekgdralkyl), -OR [where
het er oar yin ; t I ‘e an b [.hg to
claimé Slér el? b1 lgﬁ &Eﬁ‘?’%@’c‘?"&sps)“% [&hsgrr} GihomF %rg WEQ%HEI grgfs@lddr

N subst it ut edetm@BYBAr acyl , - SO2R (where R is al kyl, amino, nonosubstituted

am;jno O(r]I dit Isubst : tHyta em'imging wmchqmsﬁt'utédﬂﬁﬁhl asﬁbstmlc Eélfaé&fmm aryl,

i ndependen sel ec r rogen,_a ., cycloa :

cycl oal kyl al HgferoatylyrS &Fﬂt%&%ﬁ‘er@fgﬁﬂg aé‘ﬁ{# are)fnﬂkefﬁ%*gwéﬂsg;ﬁe?%, i f
t he het er ocy tlydrdgen,atklylpeycifaticyl] cyellkylaikyl] anys, apalkgl; hetervaryl Rirsl hieterbaralkyl).
hydr ogen 20 and, if the heterocycle formed by Rerr] and Rerr] is

pi perazino, Rlerr] is hydrogen, alkyl, aryl, 35 aralkyl, heteroaral kyl, or
het er oal kyl .. S. A compound according to claim 4 wherein the substituent on the piperidino or

the piperazino ring formed by R® and R together with the nitrogen atom to which they are
attached is at the 4-position. ]

25 6. A compound according to any one of claims 1-5 wherein R' and R? together
with the atoms to which they are attached form a carbocycle or a heterocycle and R’is
hydrogen, alkyl, aryl, aralkyl, heteroaralkyl, or heteroalkyl. '

7. A compound according to claim 6 wherein the heterocycle is a piperidino ring
30 optionally N-substituted with an acyl, -SO,R (where R is alkyl, amino, monosubstituted
amino or disubstituted amino), or -CONR'R" (where R’ and R" are independently selected
from hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl, heteroaryl, and
heteroaralkyl) and, if the heterocycle formed by R20 and R2! is piperidino, R? is hydrogen
and, if the heterocycle formed by R20 and R2! is piperazino, R3 is hydrogen, alkyl, aryl,
35 aralkyl, heteroaralkyl, or heteroalky!.
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8. A conpound according to any one clains 1-5 wherein: Rlerr] is

hydr ogen,. al k I cycI oakyl, aryl, aralkyl, or heteroalkyl; E&err IS .
hydr ogen; V¥Q8832748 Ry err] s hydrogen, al kyI , aryl, aral kyI , ReT Byl ,
or het eroal kyl : A conpound according to claim8 wherein
Rlerr] is 2-propyl, tert-but t hyl met h I-thlo)ethyl

1- hydr oexet hyl , t &rt - bR Bém%cwrmtelaﬁﬁpﬁspﬁ?laml herein:

met hyl propyl R! hhﬁmgémmﬁ@ylcycMﬁanmbyl, a:bﬁ?ﬁ)drhe!{%ﬁ&ilmyl, 4-f1 uor ophenyl,
enzy | omet hy

cycl ohexyl, h |t hi onmet

t hi ophen- 2- yﬁ % g@,{ yr| di n-2-yl thiomethyl, 4- 10

(benzyl oxycaRaos]by&ngcm)aﬂqﬂydryl malldyé,dmydromﬂql,hylheamhlﬂlerr] is hydrogen
N, N- c?dl met hyl am noet hyl , or pyridin-3-yl net hyl .

A conpound accor di ng to any one of claim4-9 wherin the substituent on the
pi peridino ring f&ned Agompewnd acaerding teralgim Hybetey Ruist2propgl, mrt-bogyd,(1at om
to which they, ki %}, beng

4- (i mdazo]-1 ﬁfpﬂgﬁ o %’;ﬂﬁﬁoir g%‘g?. di YIQQ &Iylﬁethyl 2 Zmﬁ?emylﬁngl 2'
4-f | uor ophen®&} E"‘mygér‘@ﬁ PPy m—emm*ﬂ&m&leyhenﬂp 4rElnerpphenyd o] ohq:xyl
cyanobenzoyl én;qﬁmﬁanhlewdzwhfoﬁmm 1, tﬁi’d@ﬁdﬂ-ﬁWl&orwﬁyld?ihcﬁﬁlﬁ-ﬂﬁﬁomemyl 4-

pyridin- oxaz zot hi.a

5- phenyl t e[n‘zglwcargoxﬂ ?W(ﬁ%lf X@b meth %Xﬂmm\%w
5- phenyl i m ddmd:thgla;mnodnhsdzorrpyddm]!—yﬁngmyl 4 met hyI phenyt hi o, 4- 20
chl orophenyl t hi o, 4-cyanophenyl, 4-fl uorophenyl am nocarbonyl,

4-fl uorobenzoyl , 5- chl oroi ndol -3-yl , 5-chl orobenzotriazol - 1-yl,
6- met hyl i ndol - 3- yI 105- {Agemppuniirccarding tarayone of claim 46 Whereinthe substificnt on the

4,5,6,7-tetr zf,iﬂeﬁgm m@fon%edb R‘“&Ja'r@'*‘ %Z@@% “éﬁﬁe 311“’?@‘& E[)gkdz%?ﬁ& ﬁﬂéﬁ-?—?yl

cyan0|ndol 3-Vl cvanoi ndol - -yI ben |ophe
qui nol i n-¥ y|attached IS henyl. phe0esm H(midaze) enorsy,rﬁﬁhlﬁrozynéxy%y oxy, 4

? ghlg)o 2 OFy {l dﬁmraphdnﬁxy,A-ﬂ@cﬁbpﬁbnbx |4-ﬂﬁﬁi|=3’phbn l%cMo?c?]Bélnzoylzﬁmethylbenzoyl 4-
etra ernr or ra

1, 4- benzodi afg%‘?(’r? EL °f°P%e“Yq§}Pf°'?gN‘fnﬁml%rH¥“%i x&“ﬂ?%@“ﬂmm

g 4- bgnzodl abemoxazeleﬂ}yl 5e1;doﬂn§zol-|2byitlne Stphehytthiazolr By 5-fldordindol-3-yl, 6-
enzodi azepi :

1, 4- benzodloazr& gl%lnﬁﬂ g 0 'éi éﬁenﬁﬁ&dw&%’yﬂ bénﬂﬁn@{a%{,f)z%g 4’%’5%'3&?% nya%% drding to

any one 040 clc l@ﬂ!bhm‘&ﬁﬁmvphwl 4-finerophenydaminocarponyl, 4-finooghenzoyl, 5-

- met hyl pr 0py|chlo¥oﬁﬁélh3ﬂgp Bodiﬂérob&fzo%a%bﬂllﬁtdjﬂlkmﬁhﬁ@éﬂl y%, S-ﬂuo

1)

X0 R O RS N

4- chl or opheneyymoidddl+39k, Gﬂiy&ikﬁﬁ&ol-ﬁylf bémza:ﬁﬁolyﬁdﬁXZLyI @enzoth10phen—3-y1 quinolin-3-yl,

chl oropyridi %—cznlgro-abéfm o[ (ibylrlofaj(r)r? nr1-|29'ioxy, -ch%rgpynad?n-z-yloxy, naphth-1-yl, naphth-

25 2-yl, 1,2,3,6-tetrahydro-B-carboline, 7-chloro-1,3-dihydro-2H-1,4-benzodiazepin-2-one-5-

yl, 8-chloro-1,3-dibydro-2H-1,4-benzodiazepin-2-one-5-yl, 7-fluoro-1,3-dihydro-2H-1,4-
benzodiazepin-2-one-5-yl, or 8-fluoro-1,3-dihydro-2H-1,4-benzodiazepin-2-one-5-yl.

11. A compound according to any one of claims 8-10 wherein:
30 R'is n-propyl, 2-propyl, 1-methylpropyl, 2-methylpropyl, or 2,2-dimethy!-propyl;
R’is hydrogen;
the substituent on the piperidino ring formed by R*® and R* together with the nitrogen atom
to which they are attached is 4-chlorophenoxy, 4-fluorophenoxy, pyridin-2-yloxy, 6-
chloropyridin-2-yloxy, or 5-chloropyridin-2-yloxy; and
35 the carbon to which R' and R? are attached has R stereochemistry.
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35 the carbon to which Rlerr] and Rlerr] are attached has R
stereochem stry. 12. The conpound according to claim

11 wherei w®bsBa78i s 2- propyl and the substituent on thecprpssdogso0
ring formed by Rlerr] and R err] together with the nitrogen atomto
whi ch they are attached is 5-chloropyridin-2-yloxy nanely,

N-hydr oxy- 2- (R) - { [12- ( 5-The compound according to claim 1] wherein R' is 2- \d th
hi di n-2-y!l . -1 sul Tonyl, BT Be R e, 5
05, " L ompoditpisB itk feesiaring rsed by et R NI
the pi pevhich they arengytatdnie 6-dh¥orSpyridih-2-plosly RamER] NLREROXRD-(#h\( fy-Ed1e
t t J . g at.tached.1 s 4-chl oro- phenyl ;
% ¢y anopheny PRl 2 Bigesicine 1Bt RS EmincF methsfhoty omidd
br ono- pyrixi n- 2-yl, 4-benzyl oxyphenyl, 4-(pyridin-4-yl nethyl oxy)phenyl,
idin-4-yl,.2- 1 h - - hj am nocar.banyfl _
E)1}1E)Iheln(r)]xypzenyl am.ﬁ%qgrlggﬁljf}? E-z @%@ﬁ%ﬁoﬁ%ﬁ%ﬁfﬁ] é’hfrﬁgggpggl?f&p%éntqnthe
4- chl or ophenpiRsFZRERS faped by R’ band RY tegsther with the nistaggh ptom thi wihizh yheyane!
is h i . <y nyh %808 CS.0f A i@hd §3
ther el n R o cjaseq is obloro-phenyl, 4 cyabohenyh SUBRIPAIGES G1, 3 MbobPafin®l P37
to which R[e ?m%'ﬁange{“é%'i’ 4 heazyioksticeyl ﬁaﬁﬁmﬂanﬂ@@hﬁhéﬁilpbﬂxk pyridin-4-yl, 2-
15-b t_T[le Hi)mpheﬁﬂb@hzmda%lns-izﬂ 4iptielyIankth ?tfdirﬂo' ) fplibfn@ﬂiheﬁ?%rﬂiﬂ@caﬂionyl, 4-
substituent @p iperazing fi r err] apd.Rlerr
t oget her wi t%eg#ggxmpp?rydgq}ﬁgfgﬁﬁyg, ‘\{Nﬁ&gﬁ"p?‘ﬁ@%‘é’c onyl, p§ g’éﬂg‘g"’f"s

4- chl or ophenytetipdppdidin-23lrapd Riy hgdrogdn.2-  { 4- (4- chl or ophenyl ) - pi per azi ne-

1- 20 sulfonyllamno }-3-nethyl butyram de. 16. A conpound
according to claim1 or claim2 wherein: . RLer_r] 'a'nd Rl err] together
with the atons to Mhi cHA compoundeacgendingociioy 13 whereindR cisyepropy, epropyl, or 2-

group; 255 Rn@ithiylpiopyhandrtad é‘d}bcfgfadwhich R'2h& RPhre a?taegé/d hasQR?kz%yéochaﬁisW.

het er oar al kyl . A conpound accordi ng to”any one o
clainms 1-4 wherein Rerr] and Rl err] together with the atons to which

they are attached Fsir mEhehetpoosyof claim MW&&HDR’EIQCQ-?%@W and! the $bstifiidt QDML

18. A comoyd B Anb oy R ekl RIRE Witk the Alfroger Sebfh WhidR uiy
attached is 4-chlorophenyl namely, N-hydroxy-2-(R)-2-{4-(4-chlorophenyl)-piperazine-1-
20 sulfonyllamino}-3-methylbutyramide.

16. A compound according to claim 1 or claim 2 wherein:
R*and R! together with the atoms to which they are attached form a heterocycloamino
group;
25 Rlis hydrogen; and :
RY is aryl, aralkyl, or heteroaralkyl.

17. A compound according to any one of claims 1-4 wherein R’ and R' together

with the atoms to which they are attached form a heterocycloamino group and Ris
30 hydrogen. '

18. A compound according to claim 17 wherein the heterocycloamino group
formed by R® and R together with the atoms to which they are attached is a piperidino or an
optionally substituted piperazino ring.

35
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formed by Rlerr] and Rlerr] together with the atons to which they are
attached is a piperidino or an optionally substituted piperazino ring.
35 " WO 98/32748 19. A conpound according to cl ai RrBERMSMSY, n
t he substituent on the piperidine or the piperazino forned by R err]
and R err] together W|th the nitrogen atomto which they are.attached
is at the 4-positidn. A epmpound according to clajm dB whstria thetbsiupr; qnghe piperidine

wherein the gige pﬁ;&rﬁmdm@f&médfﬁﬂ RBYarid RY tdgether wiithhe Ritebdeh aHed Wch%é)h

the atons to t}ﬁ ¥[€ g att.ached is optlonally substituted on
nitrogen at ?rﬁémﬂc gds #51BRHROSHOR substituent sel ected from al kyl,
hal oal kyl , cycloalkylalkyl aral kyl , heteroaral kyl, acyl,

00 e S35 4l B0t R B sy

_CON[err] R eanq Rotoge@alt With thectoms  whichriRyRre ptianhed xsmp@mdllﬂutanmted on the

d dent | f
Lt oal kel a ?ﬁ“ﬁ%%‘%‘t‘ﬁg 4¥°9ﬁ?m“ﬁ’é§‘g’?%‘§‘“ﬁy*‘e°&§qﬁet gL balqalie, cycloaliylalkyl,
O ) ecespralig oyl Hastines RO (R B ke SRR LR is
\F/)\,;ﬁpe[]atz Ihno rahﬂﬁb flgﬁﬂ@ﬁb@ﬁ‘utgﬁ Qﬁﬁl‘ISO G dsuBkEtuidd irﬁi(ijh@§ hé@Ol‘l]‘RN" drh@ll?}l&i@ to
ic a i . idin me
NN di retiRy] Qﬁxlﬁéiﬁiwﬁﬁv@ AR a5t iiEmendeBly KelnGHkd Hpmbydrbeth, aldyl, cycloalkyl,
pyrazi n- 2-yl eyssdlioyiulkyl) aryl GoAIRyR heferdreylc akd hatemdafilkydy.e i ndependent |y

selected from hydr ogen, al kyl, aryl, aral kyl, heteroaryl and
het er oar al kyl . - 22. A conpound according to any one of
claims 17-21 wher @itn t Hecompamidtageordingrto 2iim 20twhepeipdhé slibsutuentrop the pipethzino

Rlerr]and R ﬁhfr koﬂnfég anWli'hto aﬁerz}bﬁﬁ Pﬁ%ﬂnﬁ f?:rgvﬁxeh Wycﬁ?e bitfhed iacetyl,

attached is (Qp noxy
5- chl or opyr i &R *wr&w -yimeHr y&) -dlmethﬂa@msylfomdf mmlzqmérw@yrbonyl 1,4-
4-f 1 uor ophenyi, ZHl-e4r8 Z&ytomky@m&emzeﬂdk" 4rdRidB)dndently sel@ROEZ ¥

4- chl or o- phepyl sul f0 en yr|d|n 2yl t hi o,

benzoxazol - B%mg?“ fﬂyylt@ﬁgﬂm% erg% %’ vl t hi azol - 2-yl ,

5-fl uoroi ndol - 3-yl, 6 chl or oi ndol - 3-yl, 5- 25 phenyl i m dazol - 2- yI

benzi m dazol - 2- yI h t hi nyl t

phenyl, 4-fl uor ophe‘hyl é&%‘%}@gﬁ 3isia fg‘“ﬁﬁﬂ%%ﬁ@ﬁ% {llsaé“ﬁ%?% ﬁ‘%o“‘l“b%“m"r““’“.

5- chl or 0l28nz the piperiding fing fdrmed ply, R’ amtth;ibgﬂthh)’lW)ﬂa the nitrogen atom to which they are

5-fl uoroi ndo 2-vloxy. 4-chloro-

tetrafl uoroi hﬁgﬁﬁéﬁmﬁ@ﬁ?@’% gfﬁ ﬁ{/l | ﬁblgfopgndin ORYs

5- cyano- i ndoPhenayy, 4fluegophgnoxy, 4—ﬂuqxa?}mwi ﬁrchlw@hﬁmi dpﬁﬂmhet}qoyl 4-methyl-

ben_zg_t hi gplheae lAFﬁmb ueayﬁunfgnyl%tfeh\ hie; g{m A7) byridia-2 %1 thid, lbenzoxazol-

pyridin-2ylo chl.oro n 0

I TR O M A gﬂ#gns&ea?y Jréuigeeiaol 3ol 5

1, 3- di hy®50- phenylindidinmib-20yl] Benzimhidazbl-2-yl, 4-methylphenythio, 4-chlorophenylthio, 4-cyano-
phenyl, 4-fluorophenylaminocarbonyl, 4-flucrobenzoyl, 5-chloroindol-3-yl, S-chlorobenzo-
triazol-1-yl, 6-methylindol-3-yl, 5-fluoroindol-3-ylcarbonyl, 6-fluoroindol-3-yl, 4,5,6,7-
tetrafluoroindol-3-yl, 4-chloroindol-3-yl, 7-methylindol-3-yl, 5-cyano-indol-3-yl, 6-cyano-
indol-3-yl, benzothiophen-2-yl, benzothiophen-3-yl, quinolin-3-yl, 5-chloro-benzimidazol-

30 1-yl, pyridin-2yloxy, 6-chloropyridin-2-yloxy, naphth-1-yl, naphth-2-yl, 7-chloro-1,3-

dihydro-2H-1,4-benzodiazepin-2-one-5-yl, 8-chlore-1,3-dihydro-2H-1,4-benzodiazepin-2-
one-5-yl, 7-fluoro-1,3-dihydro-2H- 1,4-benzodiazepin-2-one-5-yl, 8-fluoro-1,3-dihydro-
2H-1,4-benzodiazepin-2-one-5-yl, or 1,2,3,6-tetrahydro-f-carboline.
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one-5-yl, 7-fluoro-1, 3-di hydro-2H 1, 4- benzodi azepi n- 2- one-5-yl, 8-fl uoro-
1, 3-di hydr o- 2H 1, 4-benzodi azepi n-2-one-5-yl, or 1

, 2, 3, 4- t éwoed8ysdT48- [ err] - car bol i ne. 23. pCcT/AEPOSOQIS0Nd
according to claim22 selected fromthe group consisting of

N- hydroxy- 1-[4-(5-chloropyridin-2-yl oxy) pi peridi ne-

1- sul f onyl ] pi peri28.ne- 8-coRpound according xelainti2? selected from the gféub)bdh'gigmrg
1-[4-(4,5,6, 7-tety Qﬁrhi't%ro |Lper.i, di

5 E R)- ( car boxam de, 1- W@-cﬁo}'dpyﬁhﬂxeﬁ &fgﬁ?plpéndlﬁéj l-s%rf% J’ﬁpl ridine E-()%
N- hydr oxy- l-mm&ﬂ:oro benzoyl ) pi peridine-1

sul fonyl ] -4-1 o mylgaRasaEIA (ﬂetraﬂu oroigfA BTt fiine - 1-splfgnylipiperidine-2-
N- hydr ox 1- 5-C oin oI 3. i peri di ne- qlon REs A%Perlllofl? -4-
yl cgrbong/%) F&&P‘g’??‘ﬂé!‘%(l?) carnga% ge 10 ysf Trofs
N- hydr oxy- 1-[ 4- (‘lbmiykiﬁmbbD@wbhmrdasénzdynﬁpén@méfloswﬂohyﬂ-z(-férﬁiy!bxﬁa%ﬂxéﬁD('R'j0
- car bon (%ﬁ?\. azi ne- 2- (R) - car boxam de,

N- hydr oxy- 4 C(aK? a}??ef’et hyl am nocar bonyl )-1-[4-(4,5,6, 7-tetrafl uoroi ndol -

yl) pi peri di ne sN+Hydrmdy]-b{-béj-aydmmdbl-(i@l)pmpartdmxaalﬁsdlfoﬁyl}i4-(morphohn-4-

N- hydr oxy- 4- '@’Uﬁé& T _&?f_@&ggm 1-[4-(4-fl uorophenyl ) pi peri di ne-1-
15 -prp g §

sul f onyl car boxamde. A conpound

accordi n{to cl ai Nrhydroaye -chlerdbenzoyd)pipsridine- houlforyip4- (N,V—dimcﬁg&rm;l&
Rlerr] and '%fa?ddn]yl)b@gf’éztﬁ[}m)t&ﬁéﬁnﬁ& OnMs to which they are attached is a

pi peridino ring wherein the substituent on the_g perazi no_ring

fornmed by R[err] %{ﬂH’dFS{’ﬁfr‘i‘](N%&gPﬁBY agpinocarhpnybol-[4(4.p Sytteteaflypraindald-c h
they are attyipigsidirse- nsmmmmmé-z-(ﬂ)wa@wﬂa@xﬁd 5- chl or o-

ridin-2-yl, 5-njtr I . ONMDPYI | hepyl
2}’( pyri di RN ?‘E‘é& ﬁ%ﬂ’gﬁ'ﬂ%ﬂ%‘@r’m Aftigny B Eﬂz(“xhﬁ"mpg Dpigeranec!
2- phenyl 1be azld;pp@rgﬂne-l—(ﬂ)-pﬂrbwgdmﬂe nocar bonyl , 4-
phenoxyphenyl am nocar bonyl , 4-benzyl - oxyphenyl am nocar bonyl ,
4- chl or ophenyl am no- carbonyl, or 5-trifluoronethylpyridin-2-yl. 25
25. A conpound %f’ccor&mglmm@a@pmrqm@mlmwmmahmmcydgmmh

t he Ni tfoARGIbPRBGhA Rl%lgeﬂ{ér%ﬁkhéht%n@% %&ﬁtﬂﬂh&m S&a&m&a

substituted at, the 4- 05|t|on a substitu ect.,e; om ary
het er oaryl, 2nEGYRersin the substipentamhe piperagineringformerib $an d R; tegether thh e

i ndependgat Iruusgdnenmdoﬁummthysdmgmacheahwcmdi @ﬂ:yx axfo;sﬁé&ﬁl $xvhiotdey! |

B! ber asi o MRS 3 Yhetr PR ey Y, pobiapipyidinc i, adbenad oy phetwl. o ovsidined ¢
whi ch they arlmetiyloxydgienyk ppridinehyl, Qyplmuﬂsbe&ukadl-&qliMxphenylagmomtbonjﬂh44-
vl oal Kyl ol foRhEhylaibeaoh it B Sy eV lamiBlaRunti 4-chloronbepslprningy
(where R[ er rqar %\me?rtpﬂuosqeéhylrqunﬁeyle Ris alkyl, ani no,

nnnosul?sn5t uted am no or disubstituted am no), CO\IR' R' .or -(al kylene)- 35
SS;I:?OZ kg}M’wer e R zgnd Kco%lrp%ul gd%%r&]lggpotcl:l%ns? %ttggn lf{ Fan hl%‘qrto etHerwl kﬁle
nitrogen atom to which they are attached is a piperazino ring substituted at the 4-position
with a substituent selected from aryl, heteroaryl, -SO,aryl, or -CONR'R" (where R' and R"
are independently selected from hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl,
30 heteroaryl, and heteroaralkyl) and wherein the piperazino ring formed by R® and R! together
with the atoms to which they are attached is optionally substituted on the nitrogen at the 4-
position with a substituent selected from alkyl, haloalkyl, cycloalkylalkyl, aralkyl,
heteroaralkyl, acyl, -(alkylene)-COOR® (where R” is alkyl), -SO5R (where R is alkyl,
amino, monosubstituted amino or disubstituted amino), -CONR'R" or -(alkylene)-
35 CONR'R" (where R’ and R" are independently selected from hydrogen, alkyl, cycloalkyl,
cycloalkylalkyl, aryl, aralkyl, heteroaryl, and heteroaralky}).
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cycl oal kyl al kyl, aryl, aralkyl, heteroaryl, and heteroaral kyl).

26. A corrpound accordl ng to cI aim 19 V\/nerel n Rerr] and R err] together
with the WO9MMBogen atomto which they are attached is a BEHEPISNNE0 ring
substituted at the 4-position with a substituent selected fromaryl,
heteroaryl, -SQaryl, or -CONR R' (where R and R 5 are independently
sel ected from hydrogen al kyl, cycl oal kyl, cycl oal kyl al kyl, aryl, aralkyl,

heteroaryl, and heiér oaAzbisp bﬂn@dédomﬁ%]@dlmﬁh@ Wﬁéreﬁxmnﬁwm&%ﬁ&%ththe

formed by R[er [ wi.th the atons to they are
attached is émﬁ‘lﬁf’ g‘?ﬁ%‘”i‘i‘h %ﬁ%‘i‘ﬁ&s 2 piperagifp 5ipg SRPRitytad at the 6XQQ§§10!1 .
t h| onor phoI i rwith asdbsnmenksalhcxed)ﬂroﬁ aryld heeetdayyls lﬂ@aammobmwr(@here ROand R"

Coget ner 3 S RARSERER et Brdsdenea R LRI oo L oo,

optional |y sdisterearyk aed llethO&'chyl) and whes¢in ahe/itenogydloiminoigroup formed by R* and R
28. A co rrpqﬁggghé(;ﬁg{ @k Qﬂ)xﬁs&o ‘%J}ﬁétmhgg o 2Bhdl ik anorph?lﬁm Huomoq%holmo

1,2, 3, 6- tetra ropyrldlne ring | stitute
29. A conpdbiemozehalingr lgxide, thiomorphotiner 1 é1dé9ms>rmedxmthxlﬁeommhnqmg
on the 1 2 3,6-tetrahydropyridine ring is an aryl or heteroaryl ring.

20 coppound cor n ai, ms, 7-29%,wherein
the substld uent onzf\ H't%ﬂ@P?“ %Il’-‘!ﬁgtt"é:ﬁ%}ﬂ’r%ﬁﬁq iu@’%F = rllwge
4-chl or ophenwxmmemnmgephmtowﬂmhme aréhﬂﬁtﬁﬂ'ﬁﬁﬁ)/knoﬁhdiﬁlliuhﬁﬂmﬂi1236—

4-f | uor o- 3- ﬁé&m@ﬁﬁg 4r%PI or o- 3- trlfl uor orret hyl phenyl ,

4- met hoxyph | uor ophenyl, 5-chl oroi ndol - 3-yl,
5-fl uoroi ndol -3-yl or 3, 4- difluorophenyl and R[err] is hydrogen. 25

31. A conpound az:g:ord R D g{ 84
I s hydrogen, alkyl, {xogrxge‘ﬁd‘%crc 91%‘@ ﬁ%ﬂ* Zxﬁ'ﬁ th\é"l?i r}etrahydro err%
i s hydrogkh; THIgdS su SU bat '§°ﬁ9§¥logen aI kyI aryl ar al kyI :

het er oar al kyl , or het er oal kyI 30 A conmpound accordi ng

E(r)ref Ih?i tm h?é)\g[]ﬁ;?' %Hﬁ Nﬂ/&w%&m g, blrjér%(all@m2]82W9¢ram+B?ﬁ%ssﬂsﬁwnthe
2- methwza;seqesrhny&emmwmgmmmmmmmymwyl 4-f1 uor ophenyl ,

cycl ohexyl ,

20 30. A compound according to any one of claims 27-29 wherein the substituent on
the l,2,3,6-tetrahydropyridine ring is phenyl, 4-chlorophenyl, 4-bromophenyl, 4-
fluorophenyl, 4-methylphenyl, 4-fluoro-3-methylphenyl, 4-chloro—3-tﬁﬂuorohuethylphenyl,
4-methoxyphenyl, 3-chloro-4-fluorophenyl, 5-chloroindol-3-yl, S-fluoroindol-3-yl or 3,4
difluorophenyl and R® is hydrogen.
25
31. . A compound according to any one of claims 27-30 wherein:
R' is hydrogen, alkyl, cycloalkyl, aryl, aralkyl, or heteroalkyl;
Ris hydrogen; and
R’is hydrogen, alkyl, aryl, aralkyl, heteroaralkyl, or heteroalkyl.
30
32. A compound according to claim 31 wherein R' is 2-propyl, tert-butyl, (1-
methyl-1-methylthio)ethyl, 1-hydroxyethyl, ferz-butoxymethyl, 2,2-dimethylpropyl, 2-
methyl-propyl, 1-methylpropyl, n-propyl, phenyl, 4-fluorophenyl, cyclohexyl,
phenylthiomethyl, benzylthiomethyl, ﬂﬁophen-z-ylthiomethyl, pyridin-2-ylthiomethyl, 4-
35 (benzyloxycarbonylamino)butyl, or benzyloxymethyl.

129

* C L M S *



phenyl t hi onet hyl , benzyl t hi onet hyl, thi ophen-2-ylthionethyl,
pyridin-2-ylthionethyl, 4- 35 (benzyl oxycarbonyl am no) butyl, or

benzyl oxyweldsyk74s PCT/EP98/00180
4- (N, N- di net hyl am nocar bonyl - 4- (4-fl uoropenyl [err]
1-sul fonyl ] pi per azi ne- 2- (R) - car boxyl i ¢ aci d. A corrpound

according to clai4j 44, TH@{:TH%# %?Q@m{izngerginﬁi’tﬁhrtﬂygﬂh%x%l the suBOutuent o8

bet a- car bol i ne-2-""sul f on pr.opi oni c
accordi ng t dhad?, %ﬁéetaﬁlyemmémsmg igd-fluorrplieaylaadithe stereochemistypat the ¢ carbon

phar maceut i cglwieROahd R® AreCaiaBRddSs (R) ﬁarh rﬁ Ed;@aiJ(R)«@lf flﬁ&bbﬁ@nﬂﬂ@l{?&-(@f
a conpound gﬁqﬂorwl aﬂ¥3o e of | ai %Fe E mace Ically

accept abl e '8P ) -tetrah opyn 1&3@"“ it Bﬁ’ﬁﬁ@ﬁﬂ -according to
any one of clainms 1-76 in the prepar atlon of a nedi canment agai nst
rheumatoid arthritys, teoart riti st,e0 SIS odo a seas
chroni ¢ pul monar yg%bst CIRPE™ %F%cé)é %‘ng?@ g%&ﬁ%@'ﬁ&iﬁ% Fﬂfﬁl mggt er
scl erosis, rwithéeotonss teawkioh theywie attasheckformtanmivocyeleasahsnesqcyole andRidsl

ul cerati on. ording to claim39
wherein the s}ﬁdtgs% &ﬁ%%'agn’ ﬁ]ky%?lgtgf%agﬁkgpgpﬂ&gfa 5 is fornyl, acetyl,
2,2,2-trifluoroethyl, am nocarbonyl, NN-dinethylam nocarbonyl,

N, N-di metyyyl ami nogsul f aNdmp oﬁﬁaa&&mﬂ {5 AhizR B4 WR¥tein the heteracycle is a piperidino
1, 4- pyrazin-2-yl 5

car bon noc
41.  Aco ”P'aﬂglap%gyﬁ ﬂﬁ’sflwt"éj:ﬁltﬁ AR agyl. gM@Bﬁ 0‘ &fming, fenosubstituted
substituent gfino or disubstitted athifo), 6 ‘CONRIRINWhets Reand Ri¥are Sndependanitlyaeleated

heteroaryl rfrnx% hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl, heteroaryl, and
heteroaralkyl) and R is hydrogen.

15 :
36. A compound according to claim 27 or claim 28 wherein R®and R' together
with the atoms to which they are attached form a heterocycloamino group and R%is
hydrogen.

20 37. A compound according to claim 36 wherein the heterocycloamino group
formed by R’and R’ together with the atoms to which they are attached is a morpholino,
thiomorpholino, thiomorpholino-1-oxide, thiomorpholino-1,1-dioxide, or 2,2-
dimethylthiomorpholino rmg

25 38. A compound according to claim 36 wherein the heterocycloamino group
formed by R? and R' together with the atoms to which they are attached is a plpendmo rng
or an optionally substituted piperazino ring. . -

39. A compound according to claim 38 wherein the piperazino ring formed by R
30 and R' together with the atoms to which they are attached is optionally substituted on the
nitrogen at the 4-position with a substituent selected from alkyl, haloalkyl, acyl,
-(alkylene)COOR (where R is alkyl), -SO,;R (where R is alkyl, amino, monosubstituted
amino or disubstituted amino), or -CONR'R" (where R' and R" are independently selected
from hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl, heteroaryl, and
35 heteroaralkyl).
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42. A conmpound according to claim4l wherein the substituent on the
1,2,3,6- 10 tetrahydropyridine ring is phenyl, 4-chlorophenyl,

4- bronophéVQszﬂﬁl uor ophenyl , 4- met hyl phenyl , PCT/EP98/00180

4-f| uor o- 3- et hyl phenyl, 4- chloro 3-trifluoronethyl phenyl, 4-

nmet hoxyphenyl, 3-chl oro-4-fl uorophenyl, 5-chl oroindol - 3- yI

5-f | uor oi ndol - 3- y40-or % gempound ageqriingtoplaim 39 Whereis the substituet .on thepiperazino

conpound accgpgli isﬂﬁnh?l (él: m%-&%ﬂ&%&ﬁ f Exﬁiﬂ&cgﬁ)oggp W,Noéxgletheylanunocarbonyl

N- hydr oxy- 1- & B tetr

1-sul fonyl | p 38 Ao sutfo memhs et bonyl, 14-pyramn-2wln§rb¢myor tert-
-[4-(4-11 uorbgmaﬂuhc)carﬂon’g:m 6- tetrahydropyrl dine- 1 -sulfonyl]-4-(2,2,2-
trifl uorogt hyl ) - pi per azi ne-2- (R) - car boxam de, 20

N-hydroxy=4- (N, N-di met hyl ami nosul fonyl) - 1- [ 4- (4-f | uor o- phenyl) -1, 2, 3, 6-

t et rahydr opyri di néll - s éempédndi aceordinigrie anP ofdDE dlairmsB 840 heretitte substituent on

Lot anyd opy R dr e T n R FORRRAL BATI oo o g taa BRETTG0Y )55 %>

44, A conpound sel ected fromthe group of conpounds represented by
formul a (1): 42, Acomo d according to claim 41 i 23,630
wher ei n: rr Rfe‘?'nr a?reu}g 8gpagrr11 envtv erem ee?:‘%bggt‘#e%%[ﬁk roagn
al kyl, al Qengﬂ“ pnngﬁ;p kyﬁ-chlorophenyl 4-bromophen)¢1y&1fb:§|rq{ghegy

aryl, aral kyinetﬂmbt@h B4yfluorb St BEd: Ip%lei@d' 4-chRE®BAERGSRdmethylp hen 1, 4

e e el 0%t te@ifi@%m?fuam%%n%nﬁﬁﬁio&%%@% e W

di substi t ut edlﬂuorophenyl _ am no, aryl, aralkyl,
aryl oxy, heteroaryl oxy, hydroxy, ar al kyl oxy, '
het er oar al kyl oxy, or heteroaryl; Rlerr] and Rlerr] together with the

carbon atldmto whidh t wggompound accordmg to claim 38 selected foom the tgaodpeef f orm a
carbocycle or a hNﬁﬁ&%{fhe[4~(4—ﬂuorophenyl)-l,2,3,6-tetrahydro-pyridine- 1-sulfonyl]piperidine-
2-(R)-carboxamide,
N-hydroxy-1-{4-(4-fluorophenyl)-1,2,3,6-tetrahydropyridine-1-sulfonyl}-4-(2, 2 2-
trifluoroethyl)-piperazine-2-(R)-carboxamide,
20 N-hydroxy-4-(N,N-dimethylaminosulfonyl)-1- [4—(4-ﬂuoro-phenyl) -1,2,3,6-
tetrahydropyridine-1-sulfonyl]piperazine -2-(R)-carboxamide, and
N-hydroxy-4-(N,N-dimethylaminocarbonyl)-1-[4-(4-fluorophenyl)-1,2,3,6-
tetrahydropyridine-1-sulfonyl]piperazine -2-(R)-carboxamide.

25 44. A compound selected from the group of compounds represented by formula
D:
Ra
o R
R10J><N\S/ N R2!
g R? 0z
@

30 wherein:

R'andR?® are independently selected from hydrogen, alkyl, alkenyl, haloalkyl, cycloalkyl,
cycloalkylalkyl, aryl, aralkyl, heteroaryl, heteroaralkyl, heterocyclo,
heterocycloalkyl, heteroalkyl, or -(alkylene)-C(O)-X where X is alkyl,
haloalkyl, alkoxy, haloalkyloxy, amino, monosubstituted amino, disubstituted

RN T A0 o
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R3 I s hydrogen, alkyl, alkenyl, hal oal kyl, cycl oal kyl, cycl oal kyl al kyl,
aryl, aral kyl, ar al kenyl, heteroaryl,

het er oar ahfgy bgzd¥ag er oar al kenyl , het erocycl oal kyl , ' PCTIEP98/00180

het er oal kyl , (di phenyl net hyl)al kyl, or -(alkyl ene) C(O-X where X is aI kyl ,
hal oal kyl , al koxy, hal oal kyl oxy, am no, nonosubstituted am no,

di substituted oxYy,

het er oar yl oxy, hydr 0 aming, E a.ralk}g? aryloxyamet@fba_rﬁ[))@ ‘hyRFXy< Walic1b¥y,

het er oar al kyl oxy, %é?fe "Yv heggreany}; W@gé@ﬁ& tagetheravitihthe carbonratomto
Rerr] and the whlchtheyareattachedt'onna%aﬂi&yél@oh“@h@t@rdc?@% are attached

forma heterogycl oam.n Qu
Rlerr] is h%r ogen Oxf%g%gy}aﬁ) alicy). alkenyl, haloalkyl, cycli-gﬁlﬂ[l ‘;}ﬁoallgyblalkyl aryl aralkyl,
cycl oal kylsal kyl , ‘ar ylarakcwm;dtemanyalhemgﬁralkybhenemrzﬂkm Béterocyclo

het er oar al kenyl ; or et?rﬁalkyl S%:p%ﬂy{l;gﬁtﬁ%ﬁ#l@l Qp%ﬁgﬁ CEB??(I wﬁ‘ere%xs

nitrogen atomto whic ey’ a
(i) a heterocycl oam nerleplkilpalkoxy thaloatkyldpxy, aming, mtmasubsumttamBIqﬂuBMmted

sel ected from cycl oalm plag,gk
het er oar al kyl, cycl oah @;xo %ky #fl}’h@'l&%ﬁ} he@i@gﬁ{/%yg&%ere J
al kyl ene roar l° , or heteroa.ryl oF Raiteesther wrthegithgr Reph thgr oup

is optiond |y repl acestoly to ®hich they 4 attached form a heterocycloamino group;
-S(O n- (wherﬁlon S an bﬁteger fromO to 2), -NR- (where Ris hydrogen or

al kyl), - NRerr]C(O-, -C(ONRerr]-
(where R[err]Rls hydrnsc]wdrogenatﬂkylxandNR[err]SCIerr]

or -SOerr] NRR#®rr] -

(ii) a heter ?é%cl oagj n M%l?%]g% t@é%i)gwk&glcyc ‘I(’)%% orléeﬁparglfkenyl or
het eroaryl riRg;andR"™ together with the nitrogen atom to which they axqa):taehedcfprmmﬂaem y
substitutgd tetrahydr oy did¥erérbeh oammo ouP substituted with at fone substituerit

either of Rerr] or Rer et her, or m; an a roup;
and %%:‘ie‘tig‘%é‘? Fﬁé‘é%aﬁhlc% %ﬂ@@%’«kﬂt °te¥9€’@gr ugs,
i ndi vi dual isomners, andxetﬁrddrﬂk?ﬁ cydloalkyl-Q-, ary I-i— or heteroht%rp-@ﬁﬂxer@quhﬁi glitylene

that: chain in which amethg'ie)ne IEli'oup op@qajlﬂ%acq%[!g ﬁ(bh g(r)-e not

‘all hydrogen; and
Rl err] are hydrogen andS@)er (Whére ndk hy integerdroniRD ¢o 2}, -NR- fwhee\R isthyidadgdenlor

with the ovi so that b
2- hexahyc?h:)azepl n-1-yl Ay N %?PO- ZE(l;n%]t\Iﬁl %erﬁ 1z§n(l)s|lc1,y g oralkyl AR §O=
45. A conpound accor di 1§§-$@2 I%Rm(thEWnéﬂWﬂfpgeR[oéﬂﬂqY)and Rlerr] are

hydrogen al kyl, aryl, ggpl kw het&bcﬂwaa%aaglebb that is fus&d & 4 dyclGali1Kayl or

ar al kyl , heteroaralkyl or eroalkyl and S
aryl, aral kyl, or heterb8 %ﬁ’i‘lﬂ 46. A conpound

according to claim 44 (h3reian: opuonallﬂubﬁﬁd:ted&etfﬂhb’«&ﬁopyﬁdmb or B&:adhyiitoazepine ring;

A akyl ., Het or oar al kyl FSIIHAER od Ry ot it Rifashs p U0 xS k%w&yl or

het er oar al ky their pharmaceutically acceptable salts prodrugs, mdxvxdual isomers, and mixtures of
isomers, provided that: .
) R, Rz, and R are not all hydrogen; and
(i)  whenR' and R® are hydrogen and R is alkyl; then R* is not pyridylalkyl.

30
45. A compound according to claim 44 wherein:
R' and R are hydrogen alkyl, aryl, aralkyl, or heteroalky!;
R’ is alkyl, aralkyl, heteroaralkyl, or heteroalkyl; and
R is aryl, aralkyl, or heteroaralkyl.
35 '
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47. A conpound according to claim45 wherein: Rerr] is hydrogen or

al kyl ; and Rlerr] is aral kyl or heteroaral kyl. 10 A
conpound WM to clai m 47 wherein: Rerr] is hydrdﬁ'&@%@@l or
2- propyl ; Rlerr] benzyl or 2-phenylethyl; Rlerr] is hydrogen or
met hyl ; and 15 4%”] s benzyl or ridjn-3- yI met hyl . 49.
A conpound accor di gPmap GRrding i clamAM WheseinR err] together with

t he ' R’@gﬂkyahgmarﬂkym&)cmtemkyﬁre attached form a heterocycl oam no
gr oup which 2 . substituted by aryl or heteroaryl. 20 50.
A conpound a 6?@( E¥® clai m 49 wherein the het er ocycl oam no group

formed by R[ &1i§hydrdged), elky), atallgyls hateroaialltylf drhetsroalkgieandit om t o whi ch they

are attachedyzs; gor a piperazino ring which is
substltutre‘})g 5 ’ts%éy B’?%ﬂ ‘3515921]% het eroaryl. 25
51. A conpound accord| ng to claim 49 or claim50 wherein R err] and

Rlerr] together 7 WAQO {9&,“?&3& t%la‘iﬁitﬁhﬁ% e attached forma
and Rferr

car bocycl e or,a eroc c e rogen, al kyl, aral kyl,

het er oar al kyR Y egen FAlRKH an A conmpound according to
claim51 MerRéllgamlbﬁﬁm@W, | s a piperi _d| no ring optionally
N-substityted with acyl, -SOerr]R (where Ris alkyl, am no,

m)nosubstlilq ut ed am no or disubstituted amno), or -CONR R' (where R

and R' are indeperdent | & cempauridatcording thrctmimd7deitegein; al kyl , cycl oal kyl ,

cycl oal kyl al lgyly y oaryl and het er oar al kyl ) and
Rlerr] is hydr 1shf]ﬂr&en ?ﬁe%ﬁ &29%% . The conpound according to

cl ai m 50 vxherliaumbenzylormhqnv}ethsd hydrogen aI kyl, aryl, aralkyl, or

het eroal kyl ; R® ish @%'eﬁ ndéar%agen and Rlerr] is hydrogen, alkyl,
ar al kyl , het er.,par al k g er oal kyI 5 54. The conpound
accor di ngl o K kibsned PX Is methyl, 2-propyl, tert- butyl ,

(1- et hyl - 1- et hyl t hi o) et hyI 1- hydroxyet hyl, tert-butoxynethyl, 2,2-

49. A compound according to claim 44 wherein R?® and R together with the
nitrogen atom to which they are attached form a heterocycloamino group which is
substituted by aryl or heteroaryl.

20 |
50. A compound according to claim 49 wherein the heterocycloamino group
‘ formed by R and R% together with the nitrogen atom to which they are attached is a
piperidino ring or a piperazino ring which is substituted at the 4-position by aryl or
heteroaryl.
25

51. A compound according to claim 49 or claim 50 wherein R' and R? together
with the atoms to which they are attached form.a carbocycle or a heterocycle and Ris
hydrogen, alkyl, aralkyl, heteroaralkyl, or heteroalkyl.

30 52. A compound according to claim 51 wherein the heterocycle is a piperidino
ring optionally N-substituted with acyl, -SO,R (where R is alkyl, amino, monosubstituted
amino or disubstituted amino), or -CONR'R" (where R’ and R" are independently selected
from hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl, heteroaryl, and
heteroaralkyl) and Ris hydrogen.
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di met hyl propyl, 2-nethyl propyl, 1-nethylpropyl, n-propyl, benzyl, phenyl,
4- fl uorophenyl, cycl ohexyl, phenylthionethyl, benzylthionethyl,

t hi ophen-RroWdsisayggnet hyl , 10 pyri di n-2-yl t hi onmet hyl PCT/EP98/00180

4- (benzyl oxycar bonyl am no) butyl, or benzyl oxynethyl and R err] is

hydr ogen, benzyl, or pyridin-3-ylnethyl. 55. A compound
according to cl ais®. 53 Bittohpowiicoridd @ didimBiwiteinf | form a '

pi peridino a2|n |ch| substltuted with a

substi t uent %é?%t{rggerfra@wﬁ lﬁaﬁ%'ﬂ%a 4- br onophenyl ,

4-f uoropheﬂlllshyﬂmgd;mthbhenyl 4-f uoro 3 et hyI phenyl ,

4- chl or o- 3- taﬁés)! agﬁﬁﬂ @E

3-chl or o- 4- uoriophgny ileteré l}H E%g L

4- (pyri didn- 4- yl met hyl oxy) phenyl 4- (pyridin- 3 yl rret hyl oxy) phenyl, 5-

chl oropyri di n-2-134. 5Tl QoM ﬁagéaard’%n%/{ooemmﬁs%e&irpﬁbﬁghftﬁgﬁmegﬁ%e#

-1-vyl -fluoroin

2 ghI60r70![ 2'? &&H:iuﬁrwmﬁﬂ-@@ﬁm&&ap firRxsirofyedil. ter-bagoxypmethifle2.2nhen R err]
and Rlerr] fdimewhglgropgs 24ihdmsylpﬂopgl 3-rhéth fp@épﬁ URpoplyll ®ehzyl Sphenyl, 4-

The conpounditetiutieayheyaisheEyh phryibiarsiiyl Sopyftriprietivh togpen- —
subst i t uknt pynd1n—Ml&ﬂmmqﬂn}{iM—@nnﬂoxydagbcmtaﬁﬂdo)butyB[wlbeﬂlzyddsvcyrﬁiﬁtbylrahd R’is
Eloglebgregpmr@#&%a‘n%ﬁwgggggﬁ&? I'C 'g[tePrG{ gﬁd g[rgr?}tg(r:gegtlt:tched has R

stereochem stry nanely,

2- (R -{[4-(4-fl ucysaphembwbmdcébﬂaﬁf a%&ﬂ:ﬁmyalnh@mmmﬁkm and R*' form a
et hyl butyr| ¢ acid npound_ accord rgﬁto claim44

wher ei n: 30 PREEIdino %%orpq RPFIPZIng gag N@cwtsnbw%wm Substipg elegied frgmeA-

g{tac]hedls Orcl’ﬂo@oﬂihbh aqztsinapmdtyg 4911@61'5 enyl 4-mkgiyighehl, h-)fﬂfo@@-@ﬁkneﬁ?li)henyl
err 'S ar er o ound

accor ding to %tp?;ﬁon? ﬁhXF ff”’&ﬁ%‘ ryRhenyl: ?@éqrﬂ“’fﬂbwnh?%% erat ons

to which t hdyﬂmeplmwh%yndmmymabylexﬁphmmmﬂpyndm -Buyimethgtld=fy¥phehyl, §-

%g; g?ﬁnf he Rl &d;%— 1 5-cl(1)lo ng')r‘lam -2 yﬁxﬁg %Hl'gb&lﬁfs%ﬁ'ﬂ#m3 OﬁRF-cﬂio?&ﬁﬁol-}

t oget her wi o i—ﬁ@omlm lt-ﬂ ﬁtf?wmmﬂ@ya-xhé Seﬁ,idemqr@ndombmﬁ-ﬂnpromdob}

t hi onor pfpl iydaad, t\*ﬁeﬁrﬁm%@ |K2m ot QFlg@ﬁdemn‘g'mﬂﬁéll éuBEhtﬁe.ntis Ml@réﬁtndﬁ'i&-

2, 2- di'net hyl t b§ 0 holino r A conpound
according t &I, 8‘5\%&9\%&% t he heterocycl oani no group

56. The compound according to claim 55 wherein R' is 2-propyl, the substituent
on the piperidino ring formed by R?® and R* together with the nitrogen atom to which they
25  are attached is 4-fluorophenyl and the carbon to which R' and R? are attached has R
stereochemistry namely, 2-(R)- {[4—(4—-ﬂuorophenyl)pxpendme-1-sulfonyl]armno}-3—
methylbutyric acid.

57. A compound according to claim 44 wherein:
30 R*andR' together with the atoms to which they are attached form a heterocycloamino group;
R%is hydrogen; and
R*! is aryl, aralkyl, or heteroaralkyl.

58. A compound according to claim 50 wherein R® and R' together with the

35 atoms to which they are attached form a heterocycloamino group and R*is hydrogen.
- :
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formed by Rlerr] and R err] together with the atons to which they are
attached is a piperidino ring or an optionally substituted piperazino
ring. 10v098/3274861. The conpound according to cl ai m 60 WhRCHERIS/§0280 _
pi perazino ring formed by Rlerr] and Rlerr] together with the atons to
whi ch they are at#ached IS tlonal I‘y substituted on the ni trogen at
the 4-position wi ﬁjﬁ%‘?‘? ynd pecarding & glaim 58 whersin the WW@M&OWU}J

acyl, - fariried|byrRY) an@@ MogetherveithRhe atomsew Which el ard dtch¥d R aSmbiph

al kyl, am no 0 di s m

or -(aI kyl eng}“W%\/é# qﬁ“)lgﬂ?dﬁ@ﬁg’rtgl H&i@pwé‘gﬂfﬁﬁ ei%‘tt ed from
hydr ogen, al Qymethyl{idomatpholino dpgl oal kyl al kyl , aryl, aral kyl,

het eroaryls, and heteroaral kyl). 62. A corrpound accor di ng to
claim60 or 61 wherein Rlerr] and Rerr] forma pi peridino ring or ‘a

pi perazino ring wlOeh o+ eompRusdarersdingjo slais 68 wiheeain the heterocycimmiing group0
with a subst férﬁﬁﬁtbyqéﬂ AR Qoééﬂ%ﬁvﬂﬂﬁﬂi& Qfoﬁﬁ"t@ Wﬁch tfxe h&*ﬂ%ﬁbﬁé@’& a piperidino ring

4-f | uorophen en uor o-
4- chl or o- 3- t%f?‘?%‘f%ﬁ%nﬁﬁgﬁvw&mmg met hoxyphenyl
3-chl oro-4- quorophenyI 3, 4- d|fluorophenyl 4- (pyridin- 4-

yI met hyl gry) phenyl ridin- | e 5-chlo ridi
cli()uor (_gbenzlI 5ot f#éf&n ug;} %cgrd E‘ﬁpﬁfwgerﬁ SP{R?W% TH&){‘]’HF%PY
5 f1 uor oi ndoR’ 3R R! tqtherwithghe7atoms thhmhtthnymie attabhgd is @ptionally subsmuted on the

6-fl uoroi ”dobistﬁggﬁ aﬁﬂg 433’?@1%’3%%19{{ AubQMexﬁ[igfeFJedﬁJngn afkyl, cyclo%ﬁiky )01 ng.

a further su uent ’The

conmpound accdrbyifge)-CQOR (whee R/\lﬁ@i/@lh -SOR buhese Riis elkyl,aminb,anonosubstituted

OH b At el k)P (UGN W B
t

eP?ﬂéia B&éﬂ?fﬁﬂ%&ﬁ w&r%&an%y pSyYoie

substitu

toget her wi t hetelvarylj dndigesroarhikiyl)l 0 whi ch t hey are attached |s

4-f| uorophenyl nanely, 4- (N, N-di et hyl am nocar bonyl ) -

1-[4-(4-fl uorophenyl ) pi peridi ne-1-sul fonyl ] pi perazi ne- 2- {(R5$

carboxylic acid. 62. A compound according t6élaim A0 ©p 6D etheekin did’@z"ffﬁnﬁhai m 44

wherein R er r F%g%lgﬁ{i Wﬂ:ﬂ Lt 0 . ¢
they are attg@e gﬂ? (?irn %Jr]afﬁ Y& héﬂolgd?[l’%’ %&Jﬁ‘g’gﬁ@ "‘@;m@n
at the 428osWithdsubstitaestiselgeted doa Mlglﬂ)mpheny 4-bromophe#y], 4-ﬂuomphpnylnd-
accor di ng tométﬁyl eﬁ 1\4rmro?¢J3-methy1pheny1 4-chiofd-8ltfi uéranﬁngil- 1,4 kyl,
aryl, aral ky] g E%a }hg err ; " and
ethoxyp enyl, 3-chloro-4-fluorophenyl, 3,4-difluorophenyl, (py 1n-4»-
ylmethyloxy)phenyl, 4-(pyridin-3-ylmethyloxy)phenyl, 5-chloropyridin-2-yl, 6-
fluorobenzisothiazol-3-yl, 6-chloroindol-3-yl, 5-chloroindol-1-yl, 5-fluoroindol-3-yl,
25  4,5,6,7-tetrafluoroindol-3-yl, or 6-fluoroindol-3-yl and, when R20 and R2! form a

piperidino ring, a further substituent is 5-chloropyridin-2-yloxy.

63.  The compound according to claim 62 wherein the substituent on the
piperazino ring formed by R®andR! together with the atoms to which they are attached is
30  N,N-dimethylamino-carbonyl, and the substituent on the piperidino ring formed by R*® and
R together with the nitrogen atom to which they are attached is 4-fluorophenyl namely, 4-
(N,N-dimethylaminocarbonyl)-1-[4-(4-fluorophenyl)piperidine-1-sulfonyl]piperazine-2-(R)-
carboxylic acid.

- —
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Rlerr] is hydrogen, alkyl, aral kyl, heteroaral kyl, or heteroal kyl. 10
66. A conpound according to claim®65 wherein Rerr] is methyl, 2-propyl,

tert- “wdpeaghag (1- met hyl - 1- net hyl t hi o) et hyl, 1-hydroxyet hy:lmgpgsmolso
tert-but oxynet hyl, 2, 2- di et hyl propyl, 2-nmethyl propyl, _
1- net hyl propyl, n-propyl, benzyl, phenyl, 4-fluorophenyl, cycl ohexyl,

phenyl t hi onet hyI 6benzy ddmpuﬁﬁﬂiixbrmﬁ&tmﬂﬁfwwuér&iﬂlﬁpf&ﬁd]km to??]ﬂ]é(d&*lm the

G R AR S o e

A conpound astdbe dipogition byaryl onbetefoacylai ns 64- 66 wherein the substituent on
the 1,2, 3,6-tetrahydropyridine ring is 4-chlorophenyl, 4-bronophenyl,

4- quorophenyI 4- met hyl phenyl , 4-fluoro-3 nethylphenyl
4-chloro-5-trifl uéponeﬁmnm@néaccondmg@o Clﬁ@ﬁé)ﬂghphenyl

3-chloro-4-fl UOVORthroo%n‘lalﬁ “ﬂ;}q ﬁ;aggﬂl di n- 4-
yl met hyl oxy) phenyb1 é‘%‘?ﬁé } 3-yl et hyI oxy) phen 5-chl oropyri di n-2-yl,

6- fl uor oben ¢ -yI 6- chl or oi ndol - 5-chl oroi ndol - 1-yl,

or 6-fl uoroindol - Ry hydinelzen, Rbﬁ]]{)]l haeﬂ@)ltiﬂl@ﬂlﬂﬂheteré’a'ikyl 68. The
conpound according to claim 67 wherein Rlerr] is 2-propyl, the substituent

on the 1,2, 3,6-tetrahydropyridine ring is 4- quorophenyI and the carbon to
whi ch R[ dDr] and 8Per r A compouad accdrdinghe dlaim 66 B)her&mﬁJ ¥5, methyl, 2-propyl, terz-

sul fonyl ]“a%ﬁ%‘#’??;?'mﬁg”b)ﬂfﬂ’?.”‘%*%aéﬁ%*ei Ry bt BEiokymetin 221 o i ng
to clai m 64 dimatkylpropyb 2rnethyiproyyds I-methyipropyl, nviiropylt benzyl, Phemloﬁ‘ﬂupmphhﬂldh
they are att el RpBRd) tﬁm%&xzﬂﬂﬁﬁ%ﬂfyﬁﬁ% 22 9o E[eﬁ{fllp)‘rﬁhn-z-

hydr ogen, al k eroara ete
7. A conpxsxstnamaﬁwaq‘bﬁgzﬁwepzipmmmm 9° boREYIY IR ahd R? i hydrogen,
pi periding 3berzyhor ppiidiasiayimetiylsubstituted with an acyl, -SOerr]R (where
R is alkyl, am no, nonosubstituted am no or disubstituted am no), or

- CONRR' (where R and R' are independently sel ected from
hydr ogen, al kyl, 6Ycl odl MQounglabmﬂingltahkybne efrcdims $4-06kyhereinahesubstiwknt on

compound accatdry §'6tk"é“'r@%°>’§%ﬁv%%?% RSHEEy, ¢ bposporpepyly &rfiotontiefyL
methylp enyl, 4-ﬂuoro—3-methylphenyl chloro-3-trifleoromethylphenyl, 4-.

20 methoxyphenyl, 3-chloro-4-fluorophenyl, 3,4-difluorophenyl, 4-(pyridin-4- -
.ylmethyloxy)phenyl, 4-(pyridin-3-ylmethyloxy)phenyl, S-chloropyridin-2-yl, 6-
fluorobenzisothiazol-3-yl, 6-chloroindol-3-yl, 5-chloroindol-1-yl, or 6-fluoroindol-3-yl and
R'is hydrogen.

25 68.  The compound according to claim 67 wherein R is 2-propyl, the substituent
on the 1,2,3,6-tetrahydropyridine ring is 4-fluorophenyl and the carbon to which R'and R?
are attached is (R) namely, 2-(R)-([4-(4-fluorophenyl)-1,2,3,6-tetrahydropyridine-1-
sulfonyljamino}-3-methylbutyric acid.

30 69. A compound according to claim 64 wherein R' and R? together with the
atoms to which they are attached form a carbocycle or a heterocycle and R’ is hydrogen,
alkyl, aralkyl, heteroaralkyl, or heteroalkyl.

70. A compound according to claim 69 wherein the heterocycle is a piperidino
35 ring optionally N-substituted with an acyl, -SO,R (where R is alkyl, amino, monosubstituted
amino or disubstituted amino), or -CONR'R" (where R’ and R" are independently selected

] O D
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5 atons to which they are attached forma heterocycl oam no group and

Rl err] is hydrogen. 72. A conmpound according to claim?71
wherein t PRA%EIHCcycl oami no group formed by Rlerr] andG¥/ER98/00180
together with the atons to which they are attached is a norpholino,

t hi onor phol i{}o, t hi ormrglgol I NnQ- 1- oxi de, _thionorpholino-1, 1-dioxide, or 2,2-
10 di net hyl W‘&Y@f?ﬁ?&i ¥ sygiealkyl, cycloalkylalkyl, ary}zaralkyl, beteperryld and cor di ng

to claim 71 hdreroataliyljend R i hgaiogeani no group formed by Rlerr] and
Rlerr] together with the atons to which they are attached is a piperidino
ring or an optionally substituted piperazino rin 15 74.

‘Ilé[]e c]orrpounde acc](:’ﬁdij ng%@n@@h&n&’&r&ifﬁgl@élﬂiﬁ Gewhe&ﬁ:ﬁ m%&dgtg%hgpﬁ,ﬁg%@y

err] an ch they are attached I's

opt i onal |§ s&gé]%'i?h@%? Oﬁf%rﬁ”g{t&hteﬁ?%ﬁ ?%‘8‘&&%{’%’%‘3 fnq Bnis hydrrggn.

substituent selected from al kyl, hal oal kyl, acyl, - (al kyl ene) COOR

(where Ris alkylyz -S S o : Ralol | tuted 20

amno or di sg)bst i gl%ﬁ?gdgg‘%:ﬁt 0), ag?dsr%éﬂg E}! Hﬁgﬁ‘g‘gﬁ‘ {ﬁgﬁgéﬁé@%@&m“‘*’ 81'°TIP

i ndependent | {Pragd 8 Rednd R togetherwithdhe gloms te whjeh they atesstaehead is a morpholino,

cycl oal ky! al dhjdmorphulino, aliidnéxpholiie1e6:8a¢ ShiondRpholino-1, MASEAA R ) -

75. A cggpo‘%mdpg}ﬁ ordi nﬂ to claim73 or 74 wherein the substituent on the

25 1,2, 3V6-8 @‘b‘?’%‘b‘? OMROFPE i ng is 4-chl orophenyl, 4-bronophenyl,

j-f |h:JOI‘ opgetny! | 4- hmst hyl plhenyl , 4-fluoro-3- mtslt hy: phenyl ,
-chloro-3-trifl uggone . netho e , .

3-chl or o- 4-f | uor 09%%?%\,&/4?%?@%‘?? cﬁg‘%‘{)‘%ﬁ%ﬂ'g‘;ﬁ“} ‘H;w?%%p} @%ﬁ_et&gocycloarmno group

yl met hyl oxy)formes by R1-ap@ R tagethegwiththe atpins ty whivhrthey ar-atthdhed dpy pipdiidind-ritg,

6- f 1 uogrofedii yfgw%,%g@(lutc%-ﬂbemgﬁ&m}%r oi ndol -3-yl, 5-chloroindol- 1-yl,

or 6-fluogroi ndol -'3- A conmpound according to claim
73 sel ecl®d fromthe group consiting of

1- [ 4- (4-f1 uor o- 3- m@! hyiTRB esttpdundlaccatdihglo tRirh 78 YWrepdH thelhiPéraziho ring formed by

T (3 ont oS TR U GeShmwih i Horselo Bhith xR atiashed iogeionally substtuted on the

i ? lldl I T\f gly lrrla Eliip'egéqiitrthe 2-positiog R)ithfzesu!)stiﬁlét}t@elraabﬂ froﬁ'lnﬂ?yl, haloalkyl, acyl,

b, o SRR b SO RN o st

aci d. 20 amino or disubstituted amino), or -CONR'R" (where R’ and R" are independently selected
from hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl, heteroaryl, and
heteroaralkyl).

75. A compound according to claim 73 or 74 wherein the substituent on the
25 1,2,3,6-tetrahydropyridine ring is 4-chlorophenyl, 4-bromophenyl, 4-fluorophenyl, 4-
methylphenyl, 4-fluoro-3-methylphenyl, 4-chloro-3-triflucromethylphenyl, 4-
methoxyphenyl, 3-chloro-4-fluorophenyl, 3,4-difluorophenyl, 4-(pyridin-4-
ylmethyloxy)phenyl, 4-(pyridin-3-ylmethyloxy)phenyl, 5-chloropyridin-2-yl, 6-
fluorobenzisothiazol-3-yl, 6-chloroindol-3-yl, 5-chloroindol- 1-y1, or 6-fluoroindol-3-yl.
30
76. A compound according to claim 73 selected from the group consiting of
1-{4-(4-fluoro-3-methylphenyl)-1,2,3,6-tetrahydropyridine-1-sulfony!]piperidine-2-
(R)-carboxylic acid,
1-{4~(3-chloro-4-fluorophenyl)-1,2,3,6-tetrahydropyridine-1-sulfonyl]piperidine-2-
35 (R)-carboxylic acid, and :
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77. A process for preparing a conpound of claim1, which process
conprises: 5 (i) reacting a 2-[(am nosul fonyl)am no]acetic acid of

formul a: " wo 9832748 [ er eT/EPISO01SD
where Y is hydroxy, halo, alkyl or succinimdo ester with a hydroxyl am ne
of formula NRlerr]OR[err] where Rerr] and Rlerr] .are as
defined in O ai m 3-QQNpdifiét nocarbonyl)-1-[4- f k

(1) " F et g S O%ﬁﬁ,{ag oeacbonyD- L (4 TRIRSPHRAY 1,3, 9760 rah ferd-pyRlink
[err] YHPIPGREpe-2piRdepgboxylic.agidy 4y ogen with a sul f anoy!
chloride NRlerr]Rlerr]SOerr]C where Rerr] and R[err] are as

defined in Gaimbqto nd of for B
optionally repl aC| n RF%?r gﬁtﬁ]ﬁﬁ@%ﬁ) s e%owoé’fng%g’#‘]l)’ Mn&bl?r%iﬁﬂtcﬁﬁ'@ﬁsqso
give the 85 @ m@aaxeaﬂmne@lfooy@mmdlmndmmmn@m where Rlerr] is
hydr ogen; (itv) optionally convertingg he conpound of fornula (1)
prepared in Steps (i), (ii) or (iii) ! ~Ribove, to the
correspondi ng acid addition salt by 'rr’s—vvf\'hhnan aci d; (v)
optional ly converting the conpound of #org@l (1) prepared in Steps (i),

(ii) or (iii) above, to t'he correspondi ng free base by.
treatment with a Mdees Ydanhydroxy, Qm]o) alkybon sweihimpidoesiar sthrachyalrotylirmine off-

st ereoi soners of R St eps
(1) - (v) above, ?oo gl ngmb@mvfe ere0| so%“deﬁnedmc}gﬂ??% .“{é
Conpounds accor di fempeundsf ﬂ)c‘Pl'al me 1-76 as a nedicament. 25°

79. A ploar mceu&@ghgge@fﬁgﬁ,{dlarﬁmrl sing a therapeutically effective
anount of a conpound accordi ng any one of (ﬂaal ns 1-76 and a
pharmaceutically acceptabl e exci pi ent. 80. The use of
a conpounds according to any one of ”i"'h the 30 preparation of a

medi canent agai nst rheumatoid arthritis, nq1st,§|oa?t hritis, osteoporosis,
periodontal di sease, chronl c pul nonary oSt riicti ve di sease, aberrant

angi ogenesi s, mul wilptesR ' is notdryliges iwith 4 affagiuys Eiloridd NRZIRASO,d wk:6 82 and
tumor metastasis, gd¥ uEQL BéfHedth CHLR 1 R brovide a compound of formula (I); and
(iiiy  optionally replacing R' with hydrogen where R" is not hydrogen to give the
15 corresponding compound of formula (I) where R is hydrogen;
(iv)  optionally converting the compound of formula (I) prepared in Steps (i), (if) or (iii)
. above, to the corresponding acid addition salt by treatment with an acid;
(v)  optionally converting the compound of formula (I) prepared in Steps (i), (ii) or (iii)
above, to the corresponding free base by treatment with a base; and
20 (vi) optionally separating 2 mixture of stereoisomers of a compound of formula (I)
prepared in Steps (i) - (v) above, to give a single stereoisomer.

78.  Compounds according to any one of claims 1-76 as 2 medicament.

25 79. A pharmaceutical composition comprising a therapeutically effective amount
of a compound according any one of claims 1-76 and a pharmaceutically acceptable
excipient.

80.  The use of a compounds according to any one of claims 1-76 in the
30 preparation of a medicament against rheumatoid arthritis, osteoarthritis, osteoporosis,
periodontal disease, chronic pulmonary obstructive disease, aberrant angiogenesis, multiple
- sclerosis, restenosis, aneurysmal disease, tumor metastasis, or corneal ulceration.
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81. Compounds according to any one of clains 1-76 for use in the

t reat nent é di sease, preferably rheumatoid arthritis, :
ost eoart hﬁ ?@?27885t eoporosi s, periodontal disease, chrorﬁ%rmwgry
obstructive di sease, aberrant angi ogenesis, nultiple sclerosis, restenosis,
5 aneurysmal disease, tunor netastasis, or corneal ulceration.

82. A conpound according to claim44, which is 2-( R

)-{[1, 2, 3,4-t etr aBydr pqogmopnmwdingato any one of claims 1-76 for use in the treatment of a
2-sul fonyl | agisob PEreficfBl thedfidathid arthritis, osteoarthritis, osteoporosis, periodontal disease,

chronic pulmonary obstructive disease, aberrant angiogenesis, multiple sclerosis, restenosis,
5 aneurysmal disease, tumor metastasis, or corneal ulceration.

82.  The novel compounds, medicaments, processes and uses as hereinbefore
described, especially with reference to the Examples.
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