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METALLOPROTEI NASE | NHI Bl TORS 5 BACKGROUND OF THE | NVENTI ON Mat ri x

~nmetal | oprotei nases (MWs) are a group of engynes that have been inplicated
I n the pathol ogi cal destruction of connective tissue and basenent 10
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gel ati nase can degrade t he basement neINHABAT@RSh | eads to 15 tunor-
netastasi s. 3Angi ogenesis, required for the growth of solid tunors, has also

recently been shown to have a eﬁP: Emﬁg V%NT(S pat hol ogy.
Furthernore, there is evidence ?o sugges ? at ﬂ\Fa I'n aslg is involved in
pl aque rupture associated with atheroscl erosis. Qher conditions nedi at ed

by MWPs are rest enosMairiymetallensoteinases OVMRSs) arg agroup of enzymes Gathaye Beetises of
the central nerz‘fﬁﬂ!ﬁa@& ﬁhﬁ@”patﬁlﬁ cﬂ%ﬁﬂmtx&x&‘%onﬂ&twe f¢sa¥vhit bﬁéfhé}ﬁa” hritis,
rheumat0|d arthrl tTc ar hritis, corneal ulceration, norrTE vvound
heal ing, boH: dms 53@63 e&lngm%@moyweamwoaﬁ%@%@l seiégkner at i ve

, fﬁrt' | age Ioss %@yhﬁy\dﬂ&ﬁfﬁd dntﬁshchbuﬁhlely%iﬂdlraﬁd g@lam&él st(DﬂheBchd%ﬁﬁ&iees of
e nervous sys cirrhosis v rul ar, dis
ki dney, prenat ugt‘grqf\jfﬁsdlﬁg %qﬁ 158‘?%'? ‘°§§ﬁh‘?§ﬁ‘é§9 %E?Wﬂﬁ ‘f‘fg\%ﬁ'lﬂﬁ"g@g@é
peri odontal di smaiswread@éuﬁﬁors Meis&hevin that thedevell efyeaprassion of\gelahmhnalslebvated
reti nopat hy, V. ref r RS
ooul ar P ?lamm?‘l &xoir%f‘g%%ﬁdxé’ and th&tig%fa@ﬁés@%&?&@ ade i baih bR menﬁ;rz’\:{%\ﬂﬁ?“éﬁsttx
“tunors, ocul®r wngqr@gp@as@siSSAnmgmmmmeﬁefm e gmvdhoﬁsqisbmrrgmhas also
rejection. For fe%&?tﬁtbeﬁﬁghﬁiﬁo hatéa ﬁél&ﬂna@%@onéﬁ"tgﬂggﬁthbﬁ rmore,

Met al | opr ot ei nase bitor Researc ecket son, A H
Drummond, P. Huthesyis gidensg to suggespyhat gelatinase inaavolied in ﬂee%mpw aSS%!a% Bl

(1996), (2) Cur athex@wlérosﬁ h@ther Rahidifiérs nek@A4d b MMPs afe Befitenbsty, MMIPLmediated
Medi ci nal Chem 1995 2 743- 762ig (agf% %en Ther Pat nts. 1 95

5(2): 1087-110,° “&‘9@5‘5

TNF-a conve2@i ngromlz,moéﬂmﬁﬁ) rhemhatb;dzarmntxh,eseptmmﬁnus,rconieaﬂ' NEerptmr] from 35

rentbr ane bound. Ifebe VAwEa BndViGEl BrodthE 2 ahdlobl ok aQAT O Y

cytokine that is"nowt ernr hrit1s, septic
shock, graft re fi@t;perghve camlage loss following traumatic joint injury, demyelinating dxseascs of

the nervous system, cirrhosis of the liver, glomerular disease of the kidney, premature
rupture of fetal membranes, inflammatory bowel disease, periodontal disease, age

25 related macular degeneration, diabetic retinopathy, proliferative vitreoretinopathy,
retinopathy of prematurity, ocular inflammation, keratoconus, Sjogren’s syndrome,
myopia, ocular tumors, ocular angiogenesis/neo-vascularization and corneal graft
rejectioﬂ. 'For recent reviews, see: (1) Recent Advances in Matrix Metalloproteinase

~ Inhibitor Research, R. P. Beckett, A. H. Davidson, A. H. Drummond, P. Huxiey and

30 M. Whittaker, Research Focus, Vol. 1, 16-26, (1996), (2) Curr. Opin. Ther. Patents
(1994) 4(1): 7-16, (3) Curr. Medicinal Chem. (1995) 2: 743-762, (4) Exp. Opin.
Ther. Patents (1995) 5(2): 1087-110, (5) Exp. Opin. Ther. Patents (1995) 5(12): 1287-
1196. '

TNF-a converting enzyme (TACE) catalyzes the formation of TNF-o from

35 membrane bound TNF-0. precursor protem TNF-q is a pro-inflammatory cytokine that
is now thought to have a role in rhegmatmd arthritis, septic shock, graft rejection,
cachexia, anorexia, inflammation, cbngestive-heart failure, inflammatory disease of the
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cachexi a, anorexia, inflanmation, congestive-heart failure, inflammtory

di sease of waneyf3483STI TUTE SHEET ( RULE 26) WD 99/ 42436 -

PCT/ US98/ 17633 -2 - central nervous system inflamratory boel 8?84573?@
insulin resistance and HV infection in addition to its well docunented
antitunor properties. For exanple, research with anti- TNF-a anti bodi es and.
transgenic animal s has denpnstrated that blocking the formation of TNF-a
inhibits the progression of arthritis. This observation has recently 5

been ext endedc"c“é"a-LEFrYH‘PEs systeipe inflampatory bewghdisease. tinsulin gesistanceshd HIV e

i nhi bitors of indéen mmﬂw@otlﬁwaf&e&naﬁ&&aﬁmﬁgémé& FBPéxaﬁ[pg@}ésggc
variety of dis st@é Il e vari ety qof tors have
been identifi E{ﬁﬁ O uibgdies, an g9N4G anipals has demonstratethag plocking the; hese
mol ecul es ar efopmptiomlof TN inhibits dee-projessienpfutheisis L TH4 obyefann hak @xdpgt to

have 10 %)I o} \éﬁleg‘ gd?‘#{%y}l and %\ar]lriracokl netic problems comon to such

conpounds i nical effectiveness. Low nol ecul ar
wei ght, potent, I oItgs expected thabsmadll molecule inkiibiriss 6f MMBskin MACE fheddid?s haved/ or

TACE h | ¢ch f
TACE are e b Rniliatl YedifghYRALS of fheaSal BRI Rl SUMEASPLIRE. ©
have appear edinpibitars hgive beerpidentified amd, disglosed i shediteragon ithe BBEmMAajoh)y difthdse

di scl ose aryl ﬁiélet:@l@@ﬁ'e%@pﬁddb ad %ﬁ&h@é’g&&ﬂﬁé}ﬁéﬂs gxag@gqg%uﬂ Qﬁﬁaﬁt dogidrent s

non-- pepti de

cover co oun&g Yej'{;lé%

matrix mettl | BBR @di Rmmcplsmgtwrgblew@emmndawh qoamopnmhat would

CGS 27023A Salimit théir élinical bifedtivesesd\Ibw ﬁbﬁehlml Weighf, %&Zﬁr) 1&%%%&@ %&ugom? aryl
substituted t |o‘éa?} glﬁa“}ﬁ’ﬂwbw L*J %“G ace ydro acl
derivatives of°Q¥Ha sl"ﬁ'g@é &9%; thezetare ighly desinable ferthet udy

t he Manni ch r patentiabohrofiichreetmennsdf the abdveymetitioned/ discasd @abed for their

fungicidal activity. SUBSTI TUTE SHEET ( RULE 25) WD 99/ 42436

PCT/ US98/ 15633 -3 Recently, two references have appeared (U.S. 5,455,258 and European Patent

Appl. 606,046) that disclose arylsulfonamido-substituted hydroxyamic acids. These
documents cover compounds exemplified by CGS 27023A. These are the only non- |
peptide matrix metalloproteinase inhibitors disclosed to date. '

“

MeO N N
\O\ /N\/CONHOH

A

20 CGS 27023A

Salah et al., Liebigs Ann. Chem. 195, (1973) discloses some aryl substituted
thio and aryl substituted sulfonyl acetohydroxamic acid derivatives of general formula

1. These compounds were prepared to study the Mannich reaction. Subsequently, they
25  were tested for their fungicidal activity.

SUBSTITUTE SHEET (RULE 26)




[err] Some sul fone carboxylic acids are disclosed in U S. patent 4,933, 367.
- Those conpourl¥e 9962486 shown to exhi bit hypoglycem c activity. pcPditeésOF
THE | NVENTI ON: The present invention relates to novel, |ow nol ecul ar

wei ght, non-peptide inhibitors of matrix mnetall oproteinases (MWs) and
TNF-[err] converting enzyme 10 (TACE) for ide treatnent of arthritis,
tunor netastasis, tissue ulceration, abnormal wound heal i ng, periodontal

di sease, bone di sease, diabetes (insulin resistance) and HV infectjon. In
accordance with this invention there is provided a group of corrpounhs of
general 15 fornmul al rr] wherein: RL is alkyl of 1 to car bon
optionally substit ith one or tvwhagnichReadn

i ndependently from{R5; gl kenyl of 3 to 18 carbon atomslhavi g1
bonds, optionally s i e’cf\bbhm@,p,e or two groups sefegfethgd ently
fromRerr]; al kyn?l of 3 flo 18 carbon atons having 1Ro 3 tri?ple bpnds,
optionally substituted w t{@mne or two groups sel ected i ndepe@entiy_from
R5; 25 aryl of 6,to 10 carbon atons, optionally substiwtéﬁ'yh
one or two groups sel ect-led i ndependently from R5; cycl oal kyl of 8
carbon atons, optionally substituted with one or two groups selfcted

i ndependently from R5; SUBSTI TUTE SHEET ( RULE 26) WO 99/ 42436

PCT/ US9&/ 17633 -4- s Ahued m I

bi cyclic heterocycl eaécdg?lt al nf‘%‘“‘gn | fé{:@%g%t&gﬁ%g%&:t ed ?&gérjn“’g, gﬁr’nﬁ%
optional | y substGomposgfswere shawn toexhifis hypeglypsmieacd¥itkd i ndependently from
Rlerr]; or hgteroaryl-[err] wherein the heteroaryl group is 5 to 6 nenbered

with 5 one or two b?ﬂgmﬁwﬁpendent ly fromO,
S, and N and may be optionally substituted wmth one or two groups sel ected
The present invention relates to novel, low molecular weight, non-peptide
inhibitors of matrix metalloproteinases (MMPs) and TNF-o converting enzyme
10  (TACE) for the treatment of arthritis, turmor metastasis, tissue ulceration, abnormal

wound healing, periodontal disease, bone disease, diabetes (insulin resistance) and
HIV infection.

In accordance with this invention there is provided a group of compounds of general
15 formulal

3 ,R4
RZS)L“,'
qi A OH
I

wherein:
Rl s alkyl of 1 to 18 carbon atoms, optionally substituted with one or two groups

20 selected independently from R5;
alkenyl of 3 to 18 carbon atoms having 1 to 3 double bonds, optionally

substituted with one or two groups selected independently from RS;
alkynyl of 3 to 18 carbon atoms having 1 to 3 triple bonds, optionally

substituted with one or two groups selected independently from R¥;
25 aryl of 6 to 10 carbon atoms, optionally substituted with one or two groups

selected independently from R3;
cycloaikyl of 3 to 8 carbon atoms, optionally substituted with one or two

groups selected independently from R3;
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| ndependently fromRerr]; Ais -S-, -SO or [err] R2 and R3, taken with

t he car bon vedo9ndss Whi ch they are attached, forma 5 to 7 1

menbered heterocyclic ring containing 0, S or N-R7 optionall F%%??Wgﬂ%ne or
two doubl e bonds; R4 is hydrogen, alkyl of 1 to 6 carbon atons, optionally
substituted with one or two groups sel ected independently fromRerr]; 15
al kenyl of 3 to 18 carbon atons having 1 to 3 doubl e bonds, optionally

bstituted with | )
substituted w OGfurafed oManAhitMBE 536 h@%?%e%ﬁ?@g{bg%%%%psﬁéﬁg%ﬂeer r]

al kynyl of 3 to 18 carbon atons having 1 optional ly

substituted with one or containipgang hetesdatarh seledtedifrpmarléhod NRT, loptiokligr r ] ;

phenyl or naphthyl optionally substituted with one or two groups sel ected
20 i ndepe?f‘ﬂ"?:s'm‘#%’1 Wit ARG-PILWO, grogps SFISCtEQIQSi?E‘FRS'&P‘IWE’O@r R5;

bi cycl oal kyl opt i osehdteroartybeCH:)pEeWheeinth® Réterdaryl ¥Rou ids BS6 filthibetedGvith
mdepende%ly fromR5; saturated or unsatura{,ed 5 to 10 nenbered nong or

bi cyclic Meterocycle coRR&PHMApeteatpms sslsciedinderendentlyfrom HySpandNand
NRlerr], optionally 25 may be optionally substitsted Wwith@fle bt two @06psieldeidd 9" oups
sel ected independently fromRerr]; err] is [err] aroyl, C2-C6

al kanoyl , [err] al kyl, [&dFPeI’dPR@h%YPI,n %rr] alkynyl, [err] alkoxy, aryloxy,

het er oar yl oxy A i£33-C8@! S0/J-0xy, C3-C6 al kynyl oxy, [err] al koxyaryl, [err]
al koxyheteroaryl,[err]al kyl am no[err] al koxy, [err]al kyl ene 30

di oxy, aryl oxR?pad R},ahkepl witinthe earbpr atdm mewhich tiey asd atsachdds forhea K yo 7

err]-ar where n is .0, or 2;..0C00 [err] alKkyl, g‘TOOa_r |, OCONR6, COCH,
[COO ][err{i%l kyl , c@&&}hiﬁd%mg%cnwﬁmn}nﬂ&% or N- PP“?J{QBSWWEEHSPEET
(RULE 26) WO 99{wi@ ddble bonds;

PCTI US98/ 17633 ,-5- SO2NHhet eroaryl [err]aryl,[err]al kyl, [err]2aryl,
[err]aryl, [eer‘%\FWPﬁDerr]aryl, NH2, OH, aryl, heteroaryl, C3 to C8
cycloal I kyl; or saulkybRéfertod carbsipdtoig, diffioRallyosubftitiRA WG She or two groups

selected independently from R3;
15 alkenyl of 3 to 18 carbon atoms having I to 3 double bonds, optionally

substituted with one or two groups selected independently from R5;
alkynyl of 3 to 18 carbon atoms having 1 to 3 triple bonds, optionally

substituted with one or two groups selected independently from R;
phenyl or naphthyl optionally substituted with one or two groups selected

20 independently from R5;
C; to Cg cycloalkyl or bicycloalkyl optionally substituted with one or two

groups selected independently from R5;
saturated or unsaturated 5 to 10 membered mono or bicyclic heterocycle

containing one heteroatom selected from O, S or NR7, optionally
25 substituted with one or two groups selected independently from R3;
R3 is H, C7-Cy) aroyl, Co~Cg alkanoyl, C; to C;, alkyl, C; to Cy, alkenyl,

C»2-Cy; alkynyl, F, Cl, Br, I, CN, CHO, C,-Cg alkoxy, aryloxy,
heteroaryloxy, C3-Cg alkenyloxy, C3-Cg alkynyloxy, C;—Cg alkoxyaryl,
C;1—Cg alkoxyheteroaryl, C;-Cg¢ alkylamino-C;-Cg alkoxy, C;-C; alkylene

30 dioxy, aryloxy-C;—Cs alkyl amine, C;-C;, perfluoro alkyl, S(0),-C;-Cs alkyl,
S(O)p-aryl where n is 0, 1 or 2; OCOO C;-Cg alkyl, OCOOaryl, OCONRS,
COOH, COO C;-Cg alkyl, COOaryl, CONRSRS, CONHOH, NRSRS,
SO,NRSR6, NR6SO,aryl, -NRSCONRSRS, NHSO,CFj3,
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nmono or bicyclic heterocycle containing one heteroatomselected fromO, S

or 5 WQR962436, wherein [err] alkyl is straight or brangheskesn7es
heteroaryl is a 5-10 nmenbered nono or bicyclic heteroaryl group having 1 to

3 heteroatons sel ected independently fromO, S or NR7 and aryl is phenyl or
napht hyl , optionally substituted by | or 2_groups sel ected from hal ogen,
cyano, amno, nitro, [err] alkyl, [err] alkoxy, or hydroxy 10 R6 is H,

Clerr] to C18 al kyl 90 Hﬁ&éﬂoms DENHCORH gfa %%( WOCONHEDMhyl,C3 to
err

C6 al kynyl, Cerr] t erflugoro al kyl, al er aryI where n is
0, 1 or 2, or CCheteg‘B 519‘ Oapyl CONHr €1 §0§¥l§dpe"y oA #¥ho or

bi cyclic heteroaryl w&a&yh@gwegé,{&s&u%ﬂ&ts%%mmamou DeRpeaant | y
fromO, S or NR7 and aryl @b’g‘ napht hyl , optionally substituted by
c

1 15 » Iomzo oty bm%cqmwasn@b@woa@m cted fof0, $P% 1 o,
b kanoyl T per tREundilip 1Ltk i e drbringhld pBERAL S ERID. 4 o

2; [err]-alkyl, COQCaryl, ﬁéﬁbﬁédnﬁﬁbl%ﬁﬁyclﬁ@ldﬁﬂryl gRpRGRng 1363 GE@roatoms

SO2NHhet er oar yI , 20 CCar yl err]-al kyl err]jaryl,
aryl, or heteroaryl, Wner@e& m EHXIFY%‘(O@B!:&?%F““ Byt s ehem 9‘[

substi tut ?d by[l o]r 2I a1 Oephy OnephthyE lop ﬁ?rizmi yisbiEBRedB biy2 i oad ﬁaéto@amommga:

amino, nitro, [err] a al koXy nd heteroaryl is a

5-10 menmbered nono or b?/c(f/‘/@F‘ a'l’ﬂ@?e‘?ff&r?}% ﬁhﬁﬁﬁ@‘%ﬁ%‘@dﬁ‘& er oat ons

© 25 0 RSRYEIBRE ?1 A’ub%ﬁﬁ? det B ;8 l¢ f’ﬂé&’ | of
b 3ha b

1 to 18 carbon atons, opti one-or ro

sel ected i ndependentﬂ&ymﬂdﬁl lRECs mﬂhmylalkai S3oirocﬂ:t§36@§¢YbeD)it hmillﬁgp,f rom
1 to 3 doubl e bond | ected
0 oubl e bon SR%QP%, o?'ﬁiﬂe)’er&ét'gr t:h&‘éfn%}é?%&?l 19?? Car%ﬂiﬁergﬁ ik ﬁ?e ecte

I ndependently from on at onms havi ng
from1l to 3 triple bbA Cbﬁ}ﬁ'q zrquphsmstllt@aﬂie@rqmw selested independgn

sel ected independent|y fr 3 C r,ei n
aryl is optionally substi | N\ll)bi E’ﬁ&g‘!’{@é@?’g{’%@?@%‘ @éﬁ%@ﬁﬁ%ﬁ%&\é’%l

i ndependently from R5; Suwmmﬁeﬂaﬁﬂﬁthuﬁg%):yano MBire hit24 €6-Cs alkyl,
PCT/ US98/ 17633 - 6- C,~C; alkoxy, or hydroxy;

and R7 is C7—Cy, aroyl, C~Cg alkanoyl, C;-Cj, perfluoro alkyl, S(0),-C;-Cg-alkyl,
S(O)p-aryl where nis 0, 1 or 2; COO-C;-Cg-alkyl, COOaryl, CONHRS,

CONRSRS, CONHOH, SO,NRSRS, SO,CF3, SO,NHheteroaryl,
20 SO,NHCOaryl, CONHSO-C;-Cg-alkyl, CONHSOsaryl, aryl, or heteroaryl,
where aryl is pheny! or naphthyl, optionally substituted by 1 or 2

groups selected independently from halogen, cyano, amino, nitro,
C,-Cs alkyl, C;—Cg alkoxy, or hydroxy; and heteroaryl is a 5-10
membered mono or bicyclic heteroaryl group having 1 to 3 heteroatoms
25 selected independently from O, S or N-C;—Cg alkyl;
alkyl of 1 to 18 carbon atoms, optionally substituted with one or two groups

selected independently from RS;
alkenyl of 3 to 18 carbon atoms having from 1 to 3 double bonds, optionally

substituted with one or two groups selected independently from R5;
30 alkynyl of 3 to 18 carbon atoms having from 1 to 3 triple bonds, optionally

substituted with one or two groups selected independently from R3;
arylalkyl of 7 to 16 carbon atoms, wherein aryl is optionally substituted with

one or two groups selected independently from RS,
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het er oaryl al kyl wherein alkyl is from1l to 6 carbon atons and heteroaryl

contai ns 1 wo9dubgker oatons selected fromO, S or N and is optl |l
substituted with one or two groups sel ected independently frg#/g?@Wﬁ:*

bi phenyl al kyl of 13 to 18 carbon atons, wherein biphenyl is optionally.5
substituted with one or two groups sel ecteg independently fromRerr]; .
aryl al kenyl of 8 to 16 carbon atons, wherein aryl is optionally substituted

with one or two gr ' f ; yl al kyl
or bicycl oal kyl al k)%j& %}9 %‘@%ﬁl %gle%ggﬁgﬁqgﬁgﬁsytovﬁ%%ﬂl&{’%a%‘f/%ﬁ%rg%ki;I or .
bi cycl oal kyl group is opeeussins I gr 2 heteroptomseselegsed frasm®, 8 or Noand is optionally

two groups selected inde dent.l v : turated.or., unsat urat ed,fono or
bi cyclic heterocycl ;pgong'gjlgn&%a%%iﬁgsﬁgmgﬁéﬁggeﬁi@ﬁ? f’%‘gngl}{’m
N-[err] al kyl, optibipb¢nyalkyltes 3 tail&carben stomscwhareinvbiphgnyl i optierially t ed

[ ndependent# y fromR er rl&bs&rméde“r’.m - al koxga?/l - %glrétle_al kﬁ%}\dmgfrggﬁjﬁgnd RO
are indepemently 15 ¢ W e Qf LWR §rqups S¢lpeird fadeRendently d RO
together with the iaykikengbef 81ot I6@gebon fanis; whefeiry anybisloptionkiyaubstinited with

heterocyclic ring optionally containing an,  oxygen atom wherein the aryl
group i s phenyl or napht P8 O tHREreURs seiactedrindependently fromdtspt abl e sal ts

thereof A nore pref @ydimcyaﬂlaﬁ@rb@cmkyﬁngfmtd m/&@sc'gxpiioﬁz:@,vmé?eiﬂﬂerDl off
o 15 car bon at one. opt1 YA 2 icyfibalku srovn & oefigaaly sEboite it Suekct e
i ndependenjdy from R5; al¥¢p¥upPieledtedGndePenrdtnil9 frodi RFS having 1 to 3 double

bonds, optionally substituted W th one or twy groups sel ected i ndependently

fromR5; 30 SayrRipA Pr upatusatedmono ebigyRiic AESFREY RS FPPInIME Qe heterqagne
- bonds, optionally substi keléctél fibilD,®6 NNC,LEp alktyh ptofaily@abiiutbd dapagept | y
fromRerr]; aryl of 6 to 10 carbon atons, optionally substituted with one
to two groups sel ected i twegwnpeseldciediindapemientigfRBTRTISFE SHEET ( RULE 25)
VIO 99/ 42436 RRON-C;-Ce-alkoxyaryl-Cy-Cs-alkyl where R® and R are ndepehdently oo
15 selected from C)-Cg alkyl or R8 and R? together with the interposed

nitrogen forms a 5-7 membered saturated heterocyclic ring optionally
containing an oxygen atom, wherein the aryl group is phenyl or
naphthyl; :

and the pharmaceutically acceptable salts thereof.

20 A more preferred aspect of the present invention is the group of compounds of
general formula (Ta):
R N
R A 0O
Ia

25  wherein:
R! is alkyl of 1 to 18 carbon atoms, optionally substituted with one or two groups

selected independently from RS;
alkenyl of 3 to 18 carbon atoms having 1 to 3 double bonds, optionally

substituted with one or two groups selected independently from R3;
30 alkynyl of 3 to 18 carbon atoms having 1 to 3 triple bonds, optionally

substituted with one or two groups selected independently from R;
aryl of 6 to 10 carbon atoms, optionally substituted with one to two groups

selected independently from R3;
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-7 - cycloalkyl of 3 to 8 carbon atons, optionally substituted with one to
two groups swbaeemmgdei ndependently from R5; saturated or unsapgraisesh#sno or
bi cyclic heterocycle of from5 to 10 nmenbers contai ning one heteroatom
selected fromO, S or NR7, optionally 5 substituted with one
to-tw groups selected independently fromRjerr]; or heteroaryl-[err]-
wherein the heteroaryl group is 5 to 6 nenbered with one or two heteroatons

sel ected i ndependentdy )tloEIk? 13 1o} catbih Abraél b ﬁ&)&llbeuﬁsntutarmhynsmhwblgmpsd
with one or two groups selected |ndn£‘endent % fromR5; 10 Ais -S-, -SO
t

or [err] R2 and R3, takemehcterlllld@e thofomtfoim t o which they are attached,
forma 5 to 7 ”e”berfag)[r Xtﬁ{dtéarﬁb Héh’été}gc leﬁﬁmbhd?fo&hibeﬁal 'y
havi ng one or two do a s R4|S’E£brogen )Q: kyl of 1 to 6

carbon atons, optionally mnhmimg atechiterbathmealectod frbungS oUIﬁB",Slphemlb'd

I ndependently from R5; al to 18 car bon Vi doubl e

]?ondsi?SOpt : (k%al : y fsués&?ﬁ?é“@ﬁ‘ﬂ s t%willﬁu@:fyltgﬁoguyfsg%%uﬁ o ndlent ly
rom al kynyl 0o rdRyIC@IDN - AHefdin R€b it 5ite6 enclberksl, wit
optional Iy 20 subs Iltuted wi gne or tV\trII) ggsq P’Ef[@a"@d

i ndependent |y from R[ er r ] ®RefH &9 etsroar?gbwf?ﬂe SHstePedsRHy, tram th
one or two groups sel ect efay béleispay subgtitatedwitR ahierok twégroups eleetedd]

cycl oal kyl or bicycloal kyl optionally substituted with one or two groups
- sel ected independent |y frisdemeedently fmeR?;] is H F, d, Br, I, CN, CHO

[err] aroyl derA]lsgg kaytydr sgg to C12 alkyl, C2 to C12 al kenyl [err]
~al kynyl, [err] al koxy, aryloXy, heteroaryloxy, C3- C6 al kenyl oxy, C3-C6

al kynyl oxy, [erR]aminxakeanth tbecarbomﬁtkmﬂghmﬁmwgre attz[ohcd ]for[uaa pralkyl ene
di oxy, aryloxy[err] alk am ne, erfluo o, a , al kyl ,
[err]-aryl where n |§1°¥§‘¥’er d jgrerocy licn ‘E&{é& %&ﬁ% @F‘?P{
OCONRG6, COON, COO [ etwd daublke/bond§;O0ar yl , [err] CONHOH, [err] SOZNR6R6,
NR6SQRar yl , NRGCC]\IRGRG [err] [err]heteroaryl, [err]aryl, CONHSO2- [err]
al kyl, [err]aryR¥iglydrogeny|  [err] al kyl, SUBSTI TUTE SHEET (RULE 26)

15 alkyl of 1 to 6 carbon atoms, optionally substituted with one or two groups

W

selected independently from R3;
alkenyl of 3 to 18 carbon atoms having 1 to 3 double bonds, optionally

substituted with one or two groups selected independently from R3;
alkynyl of 3 to 18 carbon atoms having 1 to 3 triple bonds, optionally

20 substituted with one or two groups selected independently from R3;
phenyl or naphthyl optionally substituted with one or two groups selected

independently from R3;
Cs to Cg cycloalkyl or bicycloalkyl optionally substituted with one or two
groups selected independently from R3;
25 RSisH,F,Cl, Br, I, CN, CHO, C+-Cy; aroyl, C—Cg alkanoyl, C; to Cy, alkyl,
C, to Cy2 alkenyl, C5-C alkynyl, C;-Cg alkoxy, aryloxy, heteroaryloxy, Cs-
Cs alkenyloxy, C3-Cg alkynyloxy, C)—Cg alkoxyaryl, C;—Cs alkoxyheteroaryl,
C,-Cg-alkylamino-C;-Cg alkoxy, C;-Cr-alkylene dioxy, aryloxy-C;-Cg alkyl
amine, C1-Cyz perfluoro alkyl, S(0),-C;-Cs alkyl, S(O),-aryl where n is 0,1
30 or 2; OCOO0-C;-Cg alkyl, OCOOaryl, OCONRS, COOH, COO-C;-Cg alkyl,
COOaryl, CONRSRS, CONHOH, NRSRS, SO,NRSRS, NR6SOsaryl,
NRSCONRSRS, NHSO,CF3; SO;NHheteroaryl, SO,NHCOaryl, CONHSO-
C;-Cg alkyl, CONHSO,aryl, SO,NHCOaryl, CONHSO,-C;-Cq alkyl,

SUBSTITUTE SHEET (RULE 26)



WD 99142436 PCT/ US98/ 17633
-8 - [err] avgbysMb®2, OH aryl, heteroaryl, C3 to (Jerr] cycles M@é&msﬁi
saturated or unsaturated 5 to 10 nmenbered nono or bicyclic heterocyc e
contai ni ng one heteroatom selected fromO, S or NRerr]; wherein heteroaryl
is a 5-10 menbered nono or bicyclic hetergaryl 5 ' group havi ng-
1 to 3 heteroatons sel ected independently fromO, S or NR7 and aryl is

Pndependent |y 11 onCONESORL, N“%”é b ekerthby COfo €, Y HREYE 6 it Aoy,

cég Pydggxyl, kR6 :s mlsam[r@ed?tq mpmbcx]edalqnylorlbmg[mmeirgctygm% tam?%mm th OH;
o al keny err o per fl uoro

al kyl, S(OfJerr] a@%"aﬂ“%#%?%%?é’ §qr 1, 2; or CCheteroaryl;

wherein heteroaryl is aw!ierbﬁthrbaryhdarﬁet(bmembered;tmhborbkyeﬁdm@bargk oup

havi ng | t05 3 het eroat O”gmﬁﬁona 6@%‘3&?@?@3%%&1@%&5 %l%, Moaggraryl

I s phenyl napht hyl subs

groups sel ect ed from haNMQﬂd #'henflértap hmyl,bpuoxﬂlyrsﬁt}stﬁtedbi 1k Ryl ,
[err] al koxy, or hydrox and ({ %ia h y]fr %&HLGH al kanoyl , [err]
perfluoro alkyl, S(O]Je ﬂ“l’%\ﬁl 8 eln t{ ‘?IP?;'O » AEURY, lor 2;
CQal kyl, CCaryl, CO\IHRGmtiBCNR@%alkMﬂG&;a[kexy,]dnéayérmyryl [err]aryl, 20
[err]al kyI CCNHSCI err]aryl, aryl, heteroaré V\h}egre err] al kyl is

strai ght or bR&icHed) tHeraleyd opi 01! ally pubstitute ¢ akenyleGaio Gs
het er oar yjggr oup ha&zﬂﬁ &, E&c§ aﬂhsxrooakﬂns(@elaﬂ&i %Mﬁ&%@h@@t iyorfzr efn 0, S

or NR7 and aryl eny pht yl opt i onal | y stituted
groups sel ected fr FQ?@éh, cyano, am no, nitro, [err] alkyl, 25

Substi futod” i th ohe. or s gL ouns Se)ect Cht nicpenent Ly e th keny!

ubstitu Wi WO .gr ou ected in n al ken

of 3 to 18 carbon atorngFP&‘Plhi% q@ﬂr?ﬁ"?ﬁ”@"&ﬁﬁﬁf%és%ﬁ 3:"8 ?rSHhRBi§ Y

substituted with one or Nmngrapsqqss %@ ﬁa%hﬂﬂﬂ%ﬁﬁ&%??tsm{sttﬁt@%ﬂ 19kl ;30
&

al kynyl of 3 to 18 carbon atons bonds,. qptionally
substitutéd with one or gfwsgrlsfers@frg o8 ?mepwaenmrry qﬂpéfr]

arylal kyl of 7 to 16 caijogg alkexp, or'Mylrsxyn aryl is optional I y substituted
weh and R7 is C-C;) aroyl, C—Cg alkanoyl, C;-C;; perfluoro alkyl, S(O),-alkyl, S(O),-
aryl where n is 0, 1 or 2; COOalkyl, COOaryl, CONHRS, CONRSRS,
CONHOH, SO,NRSR6,S0,CF3, SO,NHheteroaryl, SO,NHCOaryl,
20 CONHSOjalkyl, CONHSOsaryl, aryl, heteroaryl; wherein C;—Cg alkyl

is straight or branched, heteroaryl is a 5-10 membered mono or bicyclic
heteroaryl group having 1 to 3 heteroatoms selected independently from

O, S or NR7 and aryl is phenyl or naphthyl, optionally substituted by 1
or 2 groups selected from halogen, cyano, amino, nitro, C1—Cg alkyl,
25 C1—Cs alkoxy, or hydroxy;
alkyl of 1 to 18 carbon atoms, optionally substituted with one or two groups

selected independently from R5;
alkenyl of 3 to 18 carbon atoms having from 1 to 3 double bonds, optionally

substituted with one or two groups selected independently from R;
30 alkynyl of 3 to 18 carbon atoms having from 1 to 3 triple bonds, optionally

substituted with one or two groups selected independently from RS;
arylalkyl of 7 to 16 carbon atoms, wherein aryl is optionally substituted with

one or two groups selected independently from R3;
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one or two groups selected independently from R err]; SUBSTI TUTE SHEET

(RULE 26)  woDspAis2436 | | PCT/US98/17633
PCT/ US98117633 -9- heteroaryl al kyl wherein alkyl is from1l to 6 carbon

atons and heteroaryl contains 1 or 2 heteroatons selected fromO, S or N
and is optionally substituted with one or tgo groups sel ected independently
fromR5; bi phenylalkyl of 13 to 18 carbon atons, wherein biphenyl is

optionally 5 2B hbreint40Ey1 ¥4 fréim Q6 6@ArbbitatofisAH® Betedandt t ed

i ndependently from R%e;tergar?} al,kg’hﬁ’ﬁo@% to 15 ca gon‘ggto:ﬁ\é erei.n aryl is

optional |y substituted wi¢ntainsel o2 hefRsogrmss e%‘%‘i P&y S 9 ﬁ‘%‘&é’ﬁ?ﬁ’ rom

- R5; eyl oalkylalkyl or bi GyghgRliQtilsir o9 efbubOscleicdtidpendthlyFrom Ry i n
y S op 'y subBstttuted

cycl oal kyl or bicycl oal k | t1ona w th one or two groups

sel ected 10 biphenylalksd o€ h31tont8 sarionaterns wheesin bigheny! isoptipralur at ed

nmono or bicyglic heterocycle.contajnin t 0, S
or [err] alkyl, optional I?Jbéﬁ'ﬂgaivﬁgﬁoéﬁ%\h?‘?ﬁg%ﬁés%e?&ie\%&%%ﬁ%éﬁg(fal{?gggg’d_

i ngepengent : y 1; r5 om RE:;yldJlmn}v] efta8 ?Wmmqm,wlf@mmwmﬁw639s§-§fﬂm?ﬁr e
i ndependent |y sel ected from/[err], er, an oget her
with the interposed nitroBREOLEP FEONRS Sclec waa?%ae'%f{%[‘% g heterocyclic
ring om iholnal I ydc?ﬂt ai'drll@ﬂl@lﬂmﬂ%b@ loﬁkﬂmkytldsfeilrteimclbﬂben?ﬂbms, g?ﬂeﬂpc'ysloﬂhyﬂnyl
or naphthyl; an e phar maceuti ca ccent a S

The nost preferred group 8F 1&-%*&!0@%5{%@85%&%@3{@@Oflg?f% g{aagérelr?cu a
(Ib): [err]qpn which 25  jfdegdndéntlySirathe®! . naphthyl, alkyl of 1-18 carbon
atons or heteroaryl such as yrldgll t hi er&?vil, .|H\dazol1 | or. fura Ié to
optional |y substit ut sduigiedior pasapurated mono erhicyclig hetsocyc TVWNBWP -roatom
het eroaryl oxy, C3-C6 al kegalbdted/frofe®, SoraN-Kyn@4 alkyi, oftivhale substitutddewith arekor!

[err] al koxyaryl or [err] alkoxyheteroaryl; Ais -S, -SO or [err] 30 R2
and R3 , taken with the cavdgroups ssiected i pdenip fromR’; at t ached, forma 5 to

7 menber ed et er ocye o] 0% ARG &y alRyPhnl:E Re nd R ¥ Rl pealiiiynd on

or

15 selected from C;-Cg alkyl or R8 and R? together with the interposed nitrogen
forms a 5-7 membered saturated heterocyclic ring optionally containing
an oxygen atom, wherein the aryl group is phenyl or naphthyl;

and the pharmaceutically acceptable salts thereof.

20 The most preferred group of compounds are those of the following formula
(Ib):
0
3 R4
R N
R A O
Ib
in which

25 Rl is phenyl, naphthyl, alkyl of 1-18 carbon atoms or heteroaryl such as pyridyl,
thienyl, imidazolyl or furanyl, optionally substituted with C,—Cg alkyl, C1-Cs
alkoxy, Cg-Co aryloxy, heteroaryloxy, C3-Cg alkenyloxy, C3-Cg alkynyloxy,
halogen; or $(0), --C~Csalkyl C,-Cg¢ alkoxyaryl or C1—Cs alkoxyheteroaryl;

A is -S-, -SO- or -SOy-;

30 R2andR3, taken with the carbon atom to which they are attached, forma 5 to 7
membered heterocyclic ring containing O, S or N-R7 optionally having one or
two double bonds;
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two doubl e bonds; SUBSTI TUTE SHEET( RULE 26) WO 99/ 42436

PCT/ US9811wW038/424360- R4 i s hydrogen, alkyl of 1 to 6 car bon é}r{gg%" 3
optionally substituted with one or two groups sel ected i ndepé { ?from
Rlerr]; alkenyl of 3 to 18 carbon atons having 1 to 3 doubl e bonds,
optional ly 5 substituted wipgh one or two groups sel ected

i ndependently from R5; alkynyl of 3 to 18 carbon atoms having 1 to 3 tripl e,

bonds, opti 0@9'11;14 ﬁi’l&géﬁl tuted with one or two groups sel ected independently
from R[err] hen?/' ‘napht hyl optionally substituted with one or two
groups sel ect ed i nbepehlitnb bgrbbn etomRSoptiboally substituted@3vitloons ertwh gegups oal ky|

or bicycl oal kyl optional tltut one or two groups sel ected

i ndependently from R5; %"’é 3 engen eﬁ“i"}‘tk-\l}r oyl, C2-C6 alkanoyl, derr] to
Clerr] alkyl, C2 takefijkofi3 toalISIwrbph,atdnwha]wngl Ky B/diouble bdalis, d%hondll CN, CHO,
[err] al kgxy, aryl oxy, heteroaryl oxy, C3-C6 al kenyl ox l{nyl oxy,
[err] al kgl am no- [ er r | &RReiyted [nghp}xe QBtWO groups S&qu{qdenxepan@xxslyfmm
aryloxy-[err]al kylaugmyn@fs{oelrsrdarmratdmm& w3tdpw$d d&?fb [err] aryl
where n is 0, 1 or OCQO [err] al kyl O(% i p’ﬁbﬁéﬂy COO [err]

al kyl , COCaryl, M%%melthm%twmmmﬂmndepﬂy fjorTRY; [err]

SOZNHhet er oaryl i rr]aryl,

20 Sq err?l ryI g ;%ﬁsﬁert%cﬁvﬁéo%\ &M%% NH2,
OH, aryl, heteroaryl, (iﬂidpendé&tlyfmmﬁ-’r kyl ; saturated or unsaturated 5 to 10
menber ed no or t er.oat om sel ect ed
from O, 6gr NR7, lt\ﬁ(f:ut |chIF ﬂ&%?% F’a&gpé@o&%§&g o "H&l}, Orf¥Per oar yl
is a 5-10 nenbered mon rélipsReledted indep@identRAfryh FF¥ OUp having 1 to 3

het er oat ons sel ected 2 |ndependently fromO, S or NR7 and aryl is

phenyl or nagtisid Crofri asagl Co-GaplkanaylitCutoti§ra liod, @, tyr Grapdkengyl, B4 Ep rom
i Cerr] To Qert “‘mﬂﬁ Lo LEER) CROCY SRty Ay ettt G2” ' ©
al kenyl , C3 to Cso atiemyloxy, C ﬁFﬁrﬁﬂq}’nYéxmpgs fplkytaminedGayTs alkexy, ICielkyl or
aryl Wnerls n is 0aidy1&ie dioxy?aryloxy-C;~Cs alkyl amine, C;-C;3 perfluoro alkyl, S(0),-C;-
Cs alkyl, S(O),-aryl where n is 0, 1 or 2; OCOO C;-Cg alkyl, 0OCOOaryl,
OCONRS, COOH, COO C;-Cg alkyl, COOQaryl, CONRSRS, CONHOH,
NR6RS, SO,NRSRS, NR6SO,aryl, -NRSCONRSRS, NHSO,CF3,
SO,NHheteroaryl,SO,NHCOaryl, CONHSO,-C;-Cg alkyl, CONHSO,aryl,

20 SO,NHCOaryl, CONHSO,-C;-Cg alkyl, CONHSO,aryl, NH,, OH, aryl,
heteroaryl, C3 to Cg cycloalkyl; saturated or unsaturated 5 to 10 membered
mono or bicyclic heterocycle containing one heteroatom selected from O, S or
NR7, wherein C;—Cg alkyl is straight or branched, heteroaryl is a 5-10
membered mono or bicyclic heteroaryl group having 1 to 3 heteroatoms selected

)

25 independently from O, S or NR7 and aryl is phenyl or naphthyl, optionally
substituted by 1 or 2 groups selected from halogen, cyano, amino, nitro, C;~Cg
alkyl, C1—Cg alkoxy, or hydroxy;

Réis H, C; to Cy3 alkyl optionally substituted with OH; Cs to Cs alkenyl, C3 to Cq
alkynyl, C; to C¢ perfluoro alkyl, S(O), alkyl or aryl where nis 0, 1 or 2; or

30 COheteroaryl; wherein heteroaryl is a 5-10 membered mono or bicyclic

heteroary! group having 1 to 3 heteroatoms selected independently from

O, S or NR7 and aryl is phenyl or naphthyl, optionally substituted by 1
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30 COheteroaryl; wherein heteroaryl is a 5-10 nenbered nono or

bi cyclic het ewwawdghzsgr oup having 1 to 3 heteroatons sel ect ed paepentant | y
~fromO0, S or NR7 and aryl is phenyl or naphthyl, optionally substituted by

1 SUBSTI TUTE SHEET (RULE 26) WD 99142436
PCTI US9& 17633 - 11 - or 2 groups sel ected ffjr.om hal ogen, cyano, am no,
nitro, [err] alkyl, [err] al koxy, or hydroxy; and R7 is [err] aroyl, [err]

Calk | fl CpQealify], 1
> " ool kyferi;%oE?L| O ibhps selle T Hhlogdr EfdnopdutinoyhiropCh deniyl, 1 of

\?ﬁ err] NH|COaryI CO\Iqu € r_]c(’aﬂ] Werr] aryl, aryI or heteroaryl;
ht
seFregt Z(rjyi nlijg 13357f'¢ap Pi\yég%%ﬁ%?ﬁi Q{ncﬁa?’é ﬂﬂ{r ?)“%%1 &E?lgff]

al koxy, or hydroxy; ﬁ?ﬁwﬂé‘ﬁe?ﬁ@@rﬂri%@Oﬁk}pmﬂred)mmmc'IC

het eroaryl 10 group havi ng fo 3 hef eroat oms sel ect ed
i ndependent 1§ from OCONHOHNSO,NRFRS, Sﬂ)k@]’;, S Nihesfoatylt SOINHEQ 4 at ons,

R aRenyl Sof 3 1o CENHSGHRVE CNFNE,HE BT of Roft: WRAERGR R & O
| prjiaogﬁ:jla%t I15 fromR5; al na;ﬁ:&iyi;,tgptmnaﬁg* snbsmtn:d‘lw nbm;lgmugsamlqmmdsiadapemﬂggy?,
![Ir’]i ploe bonds?/ opti onal | y é ?;aﬂ‘{gﬁf'gm%n’%%"o%h{elﬁ%f Cavg glr(J{}U & s%‘{m&{yéér

- SUbstituted i th one or {umdrs *“‘*"‘*‘?W“S‘j-'mm“““°§Bb‘°”?‘°5h"‘°%m“§o
| T ERyPHRURE 1 352 e fon BN TR AR B T, Slor

. heteroaryl a wherein a rom eteroary
i contains 1 or 2 heteroat o@s-Gslksdt ed from O, S or N and is optionally

. substituted with one %fvﬂ 9% EIHEC t

. bi phenyl al kyl of 13 'fﬂ%li ar g%#&g{l% ogt%ona R@Ségs‘%%ﬁteqﬁﬁgw%ne or

~two groups sel ected mdepwmbmnb&epbndmﬂﬁﬁ'pnﬂm aryl al kenyl of 8 to
16 carbon atons, opti naII r : d

U ndependent 1y 17 om rato) el 356 ES barbef fibm hifing Y oy Sllebohs, S5

- carbon atongs opti onal | Y substituted with one or two groups selected independently from RS;

alkynyl of 3 to 18 carbon atoms having from 1 to 3 triple bonds, optionally

substituted with one or two groups selected independently from R3;
arylalkyl of 7 to 16 carbon atoms, optionally substituted with one or two

groups selected independently from R3;
20 heteroarylalkyl wherein alkyl is from 1 to 6 carbon atoms and heteroaryl
contains 1 or 2 heteroatoms selected from O, S or N and is optionally

substituted with one or two groups selected independently from R3;
biphenylalkyl of 13 to 18 carbon atoms, optionally substituted with one or two

groups selected independently from R5;
25 arylalkenyl of 8 to 16 carbon atoms, optionally substituted with one or two

groups selected independently from R3;
cycloalkylalkyl or bicycloalkylalkyl of 4 to 12 carbon atoms, optionally

substituted with one or two groups selected independently from R3;
saturated or unsaturated mono or bicyclic heterocycle containing one heteroatom
30 selected from O, S or NR-C~Cg alkyl, optionally substituted with one

or two groups selected independently from R3;
R8RIN-C,-Cg-alkoxyaryl-C;-Cg-alkyl where R8 and R? are independently
selected from C;-Cg alkyl or R8 and RY together with the interposed nitrogen
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substituted with one or two groups sel ected i ndependently from R5;
sat ur at ed wo 99ne4ssur at ed nono or bicyclic heterocycle cont ai,{:lhg ?‘gg

het er oat om 30 selected fromO0O, S or [err] alk [ 3ri"ally
substituted with one or two groups sel ected i ndependently from R5;
[err]-al koxyaryl-[err]-al kyl where R8 andjy0 are independently sel ected
from[err] alkyl or R8 and RO together with the interposed nitrogen

SUBSTI TUTE SHEET ( RULE {3frhs a5 M&rﬁﬁérﬂ@ga'iﬁrated heteroc gchcnn (gmon?lly containing
PCT/ US98/ 17633 -12- forns a 5- rreg&ered sat yrat ed het eraoc I'c_ring

optional |y containing aff %% ﬁ‘éﬁt teary gf%ﬁ“&?‘}qn)’b?mﬂphﬂgl,phenyl or

napht hyl ; anchntihike piaanaceoticdly aatdpyablecaatiptigbdof salts thereof. 5 The
nost preferred matri x netal | oprotei nase and TACE i nhi biting conpounds of
this invention are:

1- benzyl - 4- (4- met Hbhe/moss preferexiuhdtoin yhetal lppateinate and FACE inhibjtingofpothnds

hydr oxyam de,
4- (4- met hoxy- %feﬂrlllgennvggtllj onyI ),- 1- (3- net hoxy- benzyl ) - pi peri di ne- 4car boxylic

aci d hydr oxyahbenzyl-4§4-methqxy-benzenesulfonyhempeyidine-4-carboxylic ac1d hydroxyaxmde

- 4- (4- met hoxyg- I, X%
4- (El nmet hony%gﬁgﬁﬁigg%P%%%ﬁé@uifoﬂﬁz? g%%?nﬁ???g%%g% I ne- Q}Qg %‘g@yl I C
aci d hydroxani de, WYYy - benzene- sul f onyl ) -

1- napt hali@ne- 12(ﬂ#d@ldﬂ@ﬂeﬂtjﬂ?I4-@l-ﬁeméx%éﬁ&iﬁ@uﬁﬁnﬁﬁbﬂeﬁéine-4-carboxylic acid

hydr oxam de, 1-bi plwgg - 4-y| met hyl

- 4( 4- met hoxy- benze ﬁ‘%}ll ) pi peri di ne-4-carboxylic acid hydroxam de, -

4- ( 4- et hoxy- lbéfhmthexss-rbérizengsh)feﬁylI—CB-(mleIbémy})%xpéﬁilin):m-md)@h@gmﬂ car boxyl
ic acid hydr oxam
1- (4- br omo- benz rre? hoxy- benzenesul f onyl ) - pi peri di ne- 4-car boxylic
aci d hydroxy a‘h{%@ethoxy—benzene-sm onyl)-1 -napthalene-z-yl-methylplpend1ne-4-carboxy11c acid

4- (4- met hgxy- benzeﬁy@ﬁ:(r,uahggyl) 1- (3- phenyl - propyl ) - pi peri di ne- 4- car boxyl i c
aci d hydroxy

1-tert-butyi aﬂl"@ﬁe%ﬁﬁﬂwﬂ%ﬁ‘ri@%lewd#mmarlfswl)mmdmwmoxylm asidhci d 25

hydr oxyam de, hydroxamide,
4-(4-methoxy-benzene—sulfonyl)-1-(3—methyl-but-2-enyl)piperidine—4-carboxylic acid
hydroxamide, :
20  1-(4-bromo-benzyl)-4-(4-methoxy-benzenesulfonyl)-piperidine-4-carboxylic acid
hydroxyamide,
4-(4-methoxy-benzenesulfonyl)- 1-(3-phenyl-propyl)-piperidine-4-carboxylic acid.
hydroxyamide,
1-tert-butyl-4-(4-methoxy-benzenesulfonyl)-piperidine-4-carboxylic acid
25 hydroxyamide,
1-butyl-4-(4-methoxy-benzenesulfonyl)-piperidine-4-carboxylic acid hydroxyamide,
1-cyclooctyl-4-(4-methoxy-benzenesulfonyl)-piperidine-4-carboxylic acid
hydroxyamide,
1-ethyl-4-(4-methoxy-benzenesulfonyl)-piperidine-4-carboxylic acid hydroxyamide,
30  l-isopropyl-4-(4-methoxy-benzenesulfonyl)-piperidine-4-carboxylic acid
hydroxyamide,
1-methyl-4-(4-methoxy-benzenesulfonyl)-piperidine-4-carboxylic acid hydroxyamide,
1-benzyl-4-(4-butoxy-benzenesulfonyl)-piperidine4-carboxylic acid hydroxyamide,
1-(4-fluoro-benzyl)-4-(4-methoxy-benzenesulfonyl)-piperidine-4-carboxylic acid
35 hydroxyamide,
1-(4-fluoro-benzyl)-4-(4-butoxy-benzenesulfonyl)-piperidine-4-carboxylic acid
hydroxyamide,
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1 -butyl-4-(4-net hoxy-benzenesul fonyl) - pi peri di ne-4-carboxylic acid
hydr oxyam de,WQ 99/42436 PCT/US98/17633
-cycl ooctyl - 4- (4- met hoxy- benzenesul f onyl ) - pi peri di ne-4-carboxylic acid
hydr oxyam de, 1-ethyl-4-(4-nmethoxy-benzenesul fonyl)-pi peridi ne-4-carboxylic
aci d hydroxyam de, 30 -13 -
1-i sopropyl -4-(4-met hoxy-benzenesul fonyl ) - pi peri di ne-4-carboxylic acid
hydr oxyam de, 4-(4—methoxy—benzenesulfonyl)-1-(4-methoxy-benzyl)2[p'peridine-4~carboxyli_c acid
| - met hyl - 4- (4- et hoxy- benzenesul f onyl ) - pi peri di ne-4-carboxylic acid
hydr oxyam de, 1- benzYT¥RYEBSt oxy- benzenesul f onyl ) - pi peri di ne- 4- car boxyl i c
~aci d hydroxyam Mmethoxy—benzenesulfonyl)—l-[2—(4~methoxyﬂ)henyI)-ethyl]-piperidine—4-carboxylic
1- (4-fl uoro-benzyl )-%;éwa%‘yé benzenesul f onyl ) - pi peri di ne- 4-carboxylic

acid 35 hydr
1- ( 4- f | uor 0-Send~{4-inethoky-benzenesylfbmyl) bi(2-phérybothyl)-pipepidinedi-carbakyliantidx y | i c
aci d hydroxyam de, YM(E SHEET (RULE 26) WO 99/ 42436

PCT/ UJS98/ 17633 - 13- o L

4- ( 4- et hoxy- behfendutaxydenzenesulfonylivd t(Hangthdxyrhentyl)-pippadinetdrearbogylihasid/ | i ¢
aci d hydroxyam de, 4 )§dﬁ16 y-benzenesul fonyl) -

1-[2- (4- met hoxy henyl? -et’hyl ] - pi peri di ne- 4-car boxi/l i.c acid hydroxyam de, 5
4- (4- met hoxy- b mediorybagaenesulfopyl)- b{3-phencxytpyepyypipiding-4reachoxdiciasidy | i c
acid hydroxypm de, 4nydiodyaliidexy- benzenesul fonyl) -

1- (4- et hoxy- benzyl ).-pi peri di ne-4-carboxylic acid hydroyxyamde, ..

4. 4- 1ot hoxy- befridmuladdisprenestifonytt shenomamgry BippRdificrrratboxylic 45y 1 | ¢
acid 10 hy dr ohpdesiydhide, _ o _
nerd Ty PERE SRR bBbendsultonyi)-P 15 BB BB pipdi R S SiticaRia> V! ! ©
4- (4- met hoxy- benzenebydréxyanlide, 1- ( 2- phenoxy- et hyl ) - pi peri di ne- 4-car boxylic

i d hyd i - Ldiidi ic aci
350 2- phenod? ot B R et M AU RO IAERR Ml I dine 4-catbonylic acid
4- (4- met hoxy- benzen exapnge, 1- [ 4- (2- pi peri di n-
1- y! - et hoxy) - bengakdertitig BehsbnBiibny IS MBL PieRdRC-FI- oKy o RA Dfiperidine4-

carboxylic acid hydroxyamide,

o5~

1-Benzyl-4-(4-benzyloxy-benzenesulfonyl)-piperidine-4-carboxylic acid

20 hydroxyamide,

4-(4-Butoxy-benzenesulfonyl)-1-[4-(2-piperidin- 1-yl-ethoxy)-benzyl}-piperidine-4-
carboxylic acid hydroxyamide,

4-(4-Butoxy-benzenesulfonyl)-1-[3-(2-morpholinyl-1-yl-ethoxy)-benzyl}-piperidine-4-
carboxylic acid hydroxyamide,

25  1-Methyl-4-(4-butoxy-benzenesulfony!l)-piperidine-4-carboxylic acid hydroxyamide,
1-Ethyl-4-(4-butoxy-benzenesulfonyl)-piperidine-4-carboxylic acid hydroxyamide,
1-n-Butyl-4-(4-butoxy-benzenesulfonyl)-piperidine-4-carboxylic acid hydroxyamide,
4-[4-(4-chloro-phenoxy)-benzenesulfonyl}1-methyl-piperidine-4-carboxylic acid

hydroxyamide,

30  4-[4-(4-chloro-phenoxy)-benzenesulfonyl} 1-ethyl-piperidine-4-carboxylic acid

hydroxyamide,
1-Butyl-4-[4-(4-chloro-phenoxy)-benzenesulfonyl]-piperidine-4-carboxylic acid

hydroxyamide, '
1-Benzyl-4-{4-(4-chloro-phenoxy)-benzenesulfonyl}-piperidine-4-carboxylic acid

35 hydroxyamide,
1-Benzyl-4-[{4-(3-methyl-butoxy)-benzenesulfonyl}-piperidine-4-carboxylic acid

hydroxyamide,
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| - Benzyl - 4- (4- benzyl oxy- benzenesul f onyl ) - pi peri di ne-4-carboxylic acid 20
hydr oxyam svp 99M2436- But oxy- benzenesul f onyl ) - PCT/US98/17633
1-[4-(2-pi peridin-1-yl-ethaxy)-benzyl]-piperidine-4- car boxyFl c acl

hydr oxyam de, 4-(4-Butoxy-benzenesul fonyl)-1-(3-(2-norpholinyl-1

-yl - et hoxy) - benzyl } - pi peri di ne-4- carboxyj4c acid hydroxyan de, 25

1- Met hyl - 4- (4- but oxy- benzenesul f onyl ) - pi peri di ne-4-carboxylic acid

2%?&°ﬁ )y/gpog)e/éxrhﬁggiJasth:(ézxﬁ&nMu@asey).h&%ﬂ&aﬁyﬁﬁpmp&maewmxpﬁe gegar boxylic
1- n- But y| - 4- (4- butydpeRyamidsesul f onyl ) - pi peri di ne- 4- carboxyl i c acid

hydr oxyam de, 1-Bendyl4([4-(2 ¥/ Buidth§betivendsaafMesipeddine ) tarboxylic acid

- et hyl - pi peri di ngtffv- car box#; c acid hydroxyam de, 30

4-[ 4- (4-chl oro-ph enesul fonyl ] - et hyl - pi peri di ne4-carboxylic acid
hydr ox Iy am'SF e, zt—(Lbutrxy—benz;nesulfor)xy])t;1-(3-methoxlygbenzylll%-pipexidine-gmcarboxylic acéd I
1-Butyl-4-[4-(4-c 0- hhepoxy) - benzenesul f onyl ] - pi peri di ne- 4-car boxylic
aci d hydroxyam deﬁlﬁoxfmge’

1- Benzyl - 4- [ A-(4Mettiaxyepranesutionyhdr#echiopben-2y)-bénzyl)peperifimed-darbaxyiox y | i ¢

acid 35 hy g ) .
1- Benzyl - 4-[4-( 3- n&ﬁ@cﬁg}ﬁg - benzenesul f onyl ) - pi peri di ne4-carboxylic
aci d hydr oxy aidmethoxpenzenrroifopp)--(¢pyrgingZ:yl-benzyl) piperiginesb carboxylic acid

PCTI US98/ {7633 - Ifydrdxyaetiad, o o
4-[ 4- ( 3- net hy| -?H_thxy) - %enz?nesul fony]| ] - pi peri di ne-4-carboxylic_ acid
hydr oxyam de, 1-(3.4-Dichlorobenzyl)-4-(4-butoxy-benzenesulfonyl)-piperidine-4-carboxylic acid

1- Benzyl - 4- [ 4- ( 2- ehirbxyauiidyy) - benzenesul f onyl ] - pi peri di ne-4-carboxylic
aci d hydroxyam de..2> . 4-(4-but oxy-bepzenesul fonyl ) -.. .
13- met hovy. BeaSSeoghear oAy R g [ ciaeioy e 4 soppoyti acd
4- (4- Met hoxy- benz emakokdnmide,| ) -
1- (4-t hi opheng. s her - G Resd- car [Ne ' L.de,
b o S ety cBlRG - ASa SR By ripeeh LD ROR
1- (4- pyri di n- 2-y| - hydreyamidgi peri di ne- 4- car boxylic acid 10
degoz yf[i)lm ﬂ? [4-(4-Chloro-benz ljf)xﬁ-lt)enzenets)ulfonylj- 1-(ﬁmethjldbenzyl)-pipeéi_dine-llz boxyl
a;:i( > -Dichloro enéa%&iy?i}: 4 l;dpo%ﬁflzenesu onyl ) - pi peri di ne- 4-car boxylic
4-(4-Butoxy-benzenesulfonyl)-1-(4-methylbenzyl)-piperidine-4- carboxylic acid
20 hydroxamide,
4-(4-Butoxy-benzenesulfonyl)-1-(4-cyano-benzyl)-piperidine-4-carboxylic acid
hydroxamide, and
4-(4-Butoxy-benzenesulfonyl)-1-pyridin-4-ylmethyl-piperidine-4-carboxylic acid
hydroxamide, and pharmaceutical salts thereof.

25
It is understood that the definition of the compounds of formulas I, Ia and Ib,

when R1, R2, R3 and R4 contains asymmetric carbons, encompass all possible
stereoisomers and mixtures thereof which posses the activity discussed below. In
particular, it encompasses racemic modifications and any optical isomers which

30 possesses the indicated activity. Optical isomers may be obtained in pure form by
standard separation techniques. Where not stated otherwise, the term “alkyl” refers to a
straight or branched C,—Cg alkyl group and ary! is pheny! or naphthyl. The
pharmaceutically acceptable salts are those derived from pharmaceutically acceptable
organic and inorganic acids such as lactic, citric, acetic, tartaric, succinic, maleic,

35 malonic, hydrochloric, hydrobromic, phosphoric, nitric, sulfuric, methanesulfonic, and
similarly known acceptable acids. '
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hydr oxyam de,

[ 4- (4- Chl oroWQé’P(ﬂl‘%xy) benzenesul fonyl ] -1 - met hyl pi peri di ne- fctmsisirgis c
aci d hydroxam de, 15

4- (4- But oxy- benzenesul f onyl ) - 1- ( 3- phenoxy- benzyl ) - pi peri di ne- 4- car boxylic
aci'd hydroxam de, [4-(4-Chloro-benzyl oxy)-Ifenzenesul fonyl]-

1- (4- et hyl benzyl) - pi peri di ne-4- carboxylic acid hydroxam de,

4- (4- But oxy- benzeneFhd present invédntion-aceirdixgly prowdes aphaatacetiticaleonposition which
acid 20

4- (4- But oxy- beh? nesu??‘m‘ngtfq?ldff has 18vearﬁ18n5ré%%r9tf15xan8n§éﬁsacxﬁtéon w%lé?boxyl I C

aci d hydr oxani phannmtxcaﬂy acceptable carrier. In particular, the present invention provides a

4- (4- But oxy- be I|c
aC|(d h;d(r)oiam @e ang egljr’r%ceu@?/‘%%ﬁkéba ;Ysk{fﬁ}er écngﬁéqngbp&mfpogﬂé

that the defi ninvensiongn @nbmmgﬂwccﬁptab&ﬁmqs 1, 1a and |b, when [err]
contains asymetri CTH@cE moﬁ@%'ﬁ?éf&%bl?taha;gé’&ﬁk B}a?a&%igfsﬁﬁh&i) Héwevend

m xtures thereqQf osses the activ | scusse parti cuI ar,

it encorrpassesg‘ﬂé %Eaa‘éﬂﬁdfﬁ%&@th@ﬂﬁg eér‘i’éaé‘ﬁsﬂlsé"ﬂ*thﬂb&?f exampsy pareierah, 3

possesses the adiﬁihﬁﬁ:hmiaﬁpmehfsy Optical isomers nmay be obtained in pure

form by standard sef) gtlon t echni, ues ere nqt stated otherw se, the
s

term"al kyl" refer gPPtﬁ}“g‘Wf‘S‘ pogyof 3 Happn. it 13 RIS tBAt3 and aryl s
phenyl or r(hphd:dmposm'ﬁh@fnfeanvmemwmﬂidfymﬁ@ﬁ@pﬁﬁl%se Saitdkde adieddsb dsrtnsder i ved
from phar maceu ol L SECEL A a9 FARSp S0 BOVAAT S SR 8Ty

| actic, citric, ace tar’ic

hydr ochl or | c, m@mm&pmﬁ tto mﬂmgloﬁacmnpmundrqfd;emdrmunl The capromndsoef theni c,
and sirrilarly inefSat ' H@ﬁi[ T - L

99142436 ﬁg@ﬂ?m% c‘%ﬂlbg alifilnffere & - he'afidse %Eggf ﬁﬁub@?%}slg%rﬁg\g?ﬁ
The present i nB¥kgi SHcherpasitiogmayhecdmiaistered Stom hinktimesaay; ompousualipn
whi ch conp1s sefom qum&ch this invention in conbination or association

wi th a pharmaceutic ccepta carrjer articular, the, present

i nventi on provides ﬁ‘ mﬁﬁm?gdﬁ?lnamamﬂ@ﬁp F#WHH}SP’P‘@B%WEﬁ
effective armuertclménts;@ua}msrfﬂleﬁs‘ atilkﬁr&e@ratmgl dpern binderg B tubicitpd flavringi cal |y
acceptabl e Car LGl and 18 1REMIRS) dek Al R CSEhALY nSRR! o0 for oral

adm ni stration wever
Also accordmg to the present invention, there are provided processes for

20  producing the compounds of the present invention.

P SS OF THE INVENTION,

The compounds of the present invention may be prepared according to one of
25  the general processes out lined below.,

The appropriately substituted mercaptan derivative was alkylated using either
substituted (Scheme I) or unsubstituted ( Scheme 2) a—bromo acetic acid ester
derivative in refluxing acetone using K,CO, as base. The sulphide derivative thus
obtained was oxidized using m-chloroperbenzoic acid in CH,Cl, or by using Oxone in

30  methanol/ water. The sulfone obtained from the above mentioned process can be either
further alkylated using variety of alkyl halides to obtain the disubstituted derivative or it
can be hydrolyzed using NaOH/ MeOH at room temp. However instead of using the
ethyl ester, if the tertiary butyl ester is present, the hydrolysis can be carried out with
TFA/CH,C], at room temperature. Subsiquently, the carboxylic acid obtained was

35  converted to the hydroxamic acid derivative by reaction with oxalyl chloride/ DMX
(catalytic) and hydroxyl amine/ triethyl amine.
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they may be adapted for other nodes of adm nistration, for exanple,
parenteral wowbm43érati on for patients. In order to obt ai n gEssHaTRy of
adm nistration, it is preferred that a 10 conposition of the invention is
inthe formof a unit dose. Suitable unit dose forns include tablets,
capsul es, and powders in sachets or vials. yguch unit dose fornms may cont ai n-
from0.1 to 100 ng of a conpound of the invention. The conpounds of the
present invention can be admi nistered orally at a dose range of about 0.01
to 100 ng per kg. Such conposition % be adnlnlstered froml to 6 tines a.
day, nore usually 15 froml to 4 ti The conpositions of the

i nvention may I(BYNTHESISted with conventlonal exci pients, such as fillers,
a disintegrating agent, a binder, a lubricant, a flavoring agent, and the

| i ke. They are fornulated in conventional manner. Al so according to the
present invention, there are provyded processgs for 20 produci i t he
conpounds of thephgpgsent +nventi PBeCE | NVENTI The] conpounds
of the present invention may bBpreffared according to one o '7E§ OEt
general processes out |ined below ¢@he appropriately substituted nellcaptan
derivative was al kyl ated using either substituted (Schene 1) or
unsubstituted ( Schenme 2) [err]-brono acetic acid ester derivatiye in

refl uxi ng acetone using K2C03 as base. The sul phide derivative t

obt ai ned was oxi di zed usi ng mchl oroperbenzoic acid in [err] or usi ng
Oxone in 30 met hanol / water. The sul fone obtained fromthe aboVe
ment i oned process can be either further al kylated using variety of alkyl
hal i des to obtain the disubstituted derivative or it can be hydrolyzed
using NaOH/ MeOH at roomtenp. However instead of using the ethyl ester, if
the tertiary butyl ester is present t he hydrol ysis can be carri out mnth

[err] at roomtenperature. Subsﬁ tly, the arboxylic aci'ﬂ obt aj ned was
35 converted to the hydrg oger ivatTvE Dy reactio Wi
chloride/ DMK (catalytic) an%ﬁy& ro am ne/ triethyl am ne. oé%%ST

SHEET (RULE 25) WD 99/ 424
PCT/ US98/ 1 7633 -16 - SCHEMEI SYI\FI'HESI S:

ld

R! R R __e__» R?

N s\><|r°H ~N s\><n,NHOH
/ 7/

o” o g o” o g

a. K,CO4/ Acetone/ Reflux; b. m-Chloroperbenzoic acid;
c. K,COy/ 18-Crown-6/ RyBr/Acetone/ Reflux/

d. NaOH/ MeOH/ THF/ RT

e. (COCl),/CH,Cl/Et;N/NH,OH'HCl.
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[err] WD 99/ 42436

PCT/ US98/ 17698 99/42436- SCHEME 2 SYNTHESIS: [err] R2 a. [err] Acaiwdsi7633
Ref | ux; b. m Chl oroperbenzoic acid; c. [err] 18-Crown-6/ R err]Br/ Acetone/
Reflux/ d. R3Br/ 10 N NaOH/ BzN(Et)3/ [err] RT e. NaOH/ MeOH THF/ RT f.
[err] As outlined in Schenme 3, the sulfide._derivative can be further

al kylated using 5 lithiumbis(trinmethyl silyl)amde in THF at O[err] C. The
al kyl ated or nono substituted conpound was hydrol yzed and converted to the
hydroxam c acid derivative. The sulfinyl derivatives were prepared by

oxi di zing the sulfide hydroxam c aci d SEHENMIRvVes With [err] in MOH

- solution. SUBSTI& T (RULE 26) WD 99/ 42436

PCTI US98/ 17633 -T38- S -3 SYNTHESIS: [err] a. [err] Acetone/ Reflux; b.
R3Br/ HWVDS/ THF;, c. NaOH MeOH THF/ RT - d. [err] e. MeOH /[err]/ RT The
correspondi ng 1-substituted-4-(4-methoxy-benzenesul fonyl)-pi peridi ne-4-
carboxylic acid hgd_s yam des were preP ed_sfarting from d| et hanol am ne
and 5 appropri ate ?substltutaﬁﬁy or aryl halides (Sc 5«)\",@5‘

N- substitut ed di et hanol

RZ
R? c 1
~ OEt <~ A OEt
’s\o A
0 o o” o g
la
R 1 R3 Rz ____E’_f_> . R3 Rz
\s\><rost NG NHOH
o’ ‘o o’ s\o
0 0

a. K,COs/ Acetone/ Reflux; b, m-Chloroperbenzoic acid;
c. K,CO4/ 18-Crown-6/ R,Br/Acetone/ Reflux/

d. R;Br/ 10 N NaOH/ BzN(Et)3/ CH,ClL/ RT

e. NaOH/ MeOH/ THF/ RT

f. (COCl),/CH,ClL,/Et;N/NH,OH.HCL.

As outlined in Scheme 3, the sulfide derivative can be further alkylated using
5 lithium bis(trimethy] silyl)amide in THF at 0° C. The alkylated or mono substituted
compound was hydrolyzed and converted to the hydroxamic acid derivative. The
sulfinyl derivatives were prepared by oxidizing the sulfide hydroxamic acid derivatives
with H,0, in MeOH solution.
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am ne derivatives were converted to the dichloro conpounds using thionyl

chl ori de.wOlkw4zas6 r espondi ng di chl ori des were reacted wt h%&ﬁ%;d

sul fonyl acetic acid-ethyl ester derivatives in the presence o
[err]/18-Crown-6 in boiling acetone. 1-

substi t ut ed- 4- (4- net hoxy- benzenesul f onyl jg pi peri di ne- 4-carboxylic acid

ethyl esters 10 thus obtained were converted to the hydroxy-am de as
outlined in Scheme 4. SUBSTI TUTE SHEET ( RULE 25) -- WO

99/ 42436 PCT/ US9/ 17633 - 19- Alternalg ¥ bgse cl asses of conpounds and.
ot her hetrocycles can be prepared as indicated in Schene 5 and 6. SCHEME 4
R[err] Altemagm" 5 hemes 7 to 11 show nethods for the preparation of
hydr oxam ¢ acid cof s using a solid phase support (P). SUBSTI TUTE SHEET
(RULE 26) WD 99/ 42436

PCT/ US98/ 17633 -20 - Schene 7 [egr?] O Reagents and Conditions: a) 2-Halo
acid (3.0 eq.);pilofydroxybenzotrjazole hydraae 5 (HOBt, B0 eq.);
1,3-diisopropyLlEé§§gdiin'1¥de (BKC. ¢ PEéq.); DIVF, 25[&12310; 2- 1%Ehours. b)
Thiol (5.0 eq.); sodiumiodide (5.4 eq.); S t
1, 8- di azabi cycl o[ 5. 4. 0] undec- 7-ene©(DBU, 3.0 eq.); THF, 25]
hours. c¢) 70% tert-butyl hydroperoxide (40 eqg.); benzenesulfonic acid (2.0
eq.); DCM 25[ERR]C;, 12-24 hours. d) nCPBA (5.0 eq.); DCMLZS[ ERR| C, 12-24

hours. e) TFA: DCM (1:1); 25[ERR]C, 1 hour. 10 The 4-[|ebr] -
met hyl hydr oxyl am ne- phenoxynet hyl - copol y(styrene- 1 % di vigyl -

[ 3 2 -
R3 2 ~—— R1\ R° R
R OH Ng OEt
¥ o
ld
e
R3 2 e ) R3 2
1 1 —
LN NHOH F'\s NHOH
]
o 0

a. K,COy/ Acetone/ Reflux; b. R;Br/ HMDS/ THF; -
c. NaOH/ MeOH/ THF/RT -
d. (COCl),/CH,Cl,/Et;N/NH,OH.HCl.
e. MeOH/ H,0,/ RT -
The corresponding 1-substituted-4-(4-methoxy-benzenesulfonyl)-piperidine-4-
carboxylic acid hydroxyamides were prepared starting from diethanolamine and
5  appropriately substituted alkyl or aryl halides (Scheme 4). The N-substituted diethanol
amine derivatives were converted to the dichloro compounds using thionyl chloride.
. The corresponding dichlorides were reacted with-substituted sulfonyl acetic acid ethyl
ester derivatives in the presence of K»CO3/18-Crown-6 in boiling acetone. 1- -

substituted-4-(4-methoxy-benzenesulfonyl)-piperidine-4-carboxylic acid ethy! esters
10  thus obtained were converted to the hydroxy-amide as outlined in Scheme 4: -
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benzene)-resin {(f%droxyl am ne resin) may be coupled with a 2-halo acid to
gi ve the hydr‘g? tB6ester resin. The coupling reaction may bgﬁﬁfsﬂ/ﬁgssom
in the presence of carbodiimde, such as DIC, in an inert solvent Such as
DMF at room tenperature. The 15 hal ogen group may be displaced with a-
thidl in the presence of a base, such as;pBU, in an inert solvent such as
THF at room tenperature. The sulfide may be oxidized to the sul foxide by

reaction wi t MAKEInRIVER thése 81286 Bf convfoindSanidilier Retkoty B SEANRRpattR 45 t he
presence of an .a%é&ng&‘?%%%t é ch as benzenesulfonic acid, 'in an inert
sol vent such Bdic c ap E‘per ature. Alternatively, the sulfide may be
oxi di zed to the sul fone by 20 reactié)n W th an oxidi zi ng agent such as
nmet a- chl or oper oxybenzoic acid, in an GHEME®)| vent such as DCM at room
tenperature. The sulfide, sulfoxide, or sulfone nmay be SUBSTI TUTE SHEET
(RULE 25) WD 99/ 42436 : N
PCTUS98/ 117633 41 - treated witR and acid, suchhs trifluoroaceti id,
in and inert sglNgnt sugh as ?m o libgyate the Nyee hydroxamc agid
Schenme 8 shows f:‘azt hote~—e# pr egari hg hydro®an c acT\gs travrerg ak SRlps
5 attacheg, t gromati £ ng. ene 8 [ ] . Reagents an oY%
Conditions: a) 2- HaPo aci d ?’go eq.); 1-hydro ybenzoF i azol e hydrate [éerr]
6.0 eqg.); 1,3-diisopropylcarbodiimde (DIC, 4.0 eq.); DWF, 25[err]C; 2-16
hours. b) 4-Fl uorobenzenethiol (5.0 eq.); sodiumiodide (5.0 eq.); |d
-1, 8- di azabi cpIKefQs/ RBojAceionef&eflix ene (DBU, 3.0 eq.); THF;, 25[err]C; le- 16
hours. c) Al boSBC1 08,0, eq.); sodiumhydride (15.0 eq.); DV, 80[erf]C, 15
hours. d) 70%g&d cRUESORY @g roxi de (40 eq.); 18 benzenesul fonic aid
(2.0 eq.); §§e? ? ~ 12-23 hours. e) nCPBA (B.0 eq.)s DCM 25[eNg]C
12-24 hours. f)S-FRRP-O/AeRPR{Relux o510 1C 1 hodr. The=tydroxyl ami e rpsin
" may be coupl ddNa@HATHFHMEOMBRD acid and the hal o Oﬁp may be di spl dey
O rd

. f1 uor obenzengt diogh),ARHRORVECWELN descri bed HOMNOT| Ing WO 99HRRE36
PCT/ USOB117653 392 e ? 0”0 &%
5
SCHEME 5 o
- Q4
COOH ’ - HOO %s'{; HOHN Sips
Y 2 b : (]
| | — | | —— | ] @ —
y \ y
R R R
Y, Y Y, Y
I R S N _b N S N
ZN Ne<p Nep N-p
! HoOC” sSR! HOHNO SRY
Y=NorCH

a. RBt/ R'SH/ CHCI%/ Reflux; b. Oxone/ MeOH; e. (COCI),/NH,OH. HCVEt,N

SCHEME 6

SO.R’ OR' SO.R’
S COOH CONHOH
‘N’ Ss 0 'N, S, 0 'N’ Ss o

a. LIN(TMS),/ THF/ 0 °C/ CO,; b. (COCI),/ NH,OH. HCV/ Et;N

Altematively, Schemes 7 to 11 show methods for the preparation of hydroxamic acid
compounds using a solid phase support (P).
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group may then be di splaced with an al cohol in the presence of a base such
as sodi um lwelvdgdass i N an i nert sol vent such as DWF at about hRbdless The
al koxybenzenesul fanyl hydroxamate ester may then be oxi di ze elt er to the
correspondi ng sul finyl or sulfonyl hydroxamate ester as previously

descri bed. The free hydroxam c acids may g5 | i berated as previously
descri bed. Schene 9 shows a nethod of preparing 2-bisaryl sul fanyl -

sul finyl-, and sul fonyl hydroxam ¢ aci d§chbfhe 7

Scheme 9 [err] Reagents and Conditions: a) 2-Hal o acid (3g0 eq.);

1- hydroxybenzotri azol e hydrat @{,HOBt, 6.0 eq.); 1,3-diisoffropgbcarbodiim de
(DIC, 4.0 eq.); DWF, =T 1 1C, -1&hours. 15 - B zenebhiol (5.0
eq.); sodiumi de { eq.); 1,8 draza (5.1, 0] - Hind ﬁcﬁ-‘éﬂ?TDBU
3.0 eq.); THF; [€rrX¥, 12-16 hours. c) 0 er -butyI hydr oper oxi de (40
eq.); benzenesulfonic acid (2.0 eq.); DCM 25[err]C 12-24 hours. d) nCPBA
(5.0 eq.); DCM 25[err]C, 12-24 hours. e) Arylboronic acid (2.0 eq.);
tetrakis(triphenyl - phosphl ne) @alladium0) (0.1 eq.); 10% aqueous sodi um
carbonate (10.0 eq.); . 20 0[ern?] G 8 hours. f) TFA_ DM (1:1); g2
25[err]C, 1 hour. 6 , O-N
PCMUS98ML7633 @ - & ydr oxyl agine resin my couly ed wit hHt heg2- hal o
acid and the hato Group may be di spﬁaced by bro erRenéthi ol as m’evﬁﬂously
.described. The bronpbenzenesul fanyl hydroxamate ester may then be oxidi zed
either to the corresponding sul finyl or su&fonyl hydr oxamat e estex as

previously described. The 5 bronmo grou y then be repI aced W fih aFFZ aryl
group by reaction with the aryl boronic amthe pr ege 00-R yst
such as tetrakis(triphenyl phosphi ne) pall adi un{ and lase such S

sodi um carbonate, in an inert solvent such as 04bBf 80[ er rPT “ghe
free hydroxam c acids may be |iberated as previously described. 109 ‘schene
10 shows a nethod of preparing hydroxam c acids having am ne groups
attached to the arorratlc ring. gchenme 10 [err] 15 Reaggpts and Conditi ons:

a) 2-Halo acid (3.0 e?i 1- hy WQenzotrl azol e hydrak(ﬂg
HO~-N

SOn SOn

Sg!

Reagents and Conditions: a) 2-Halo acid (3.0 eq.); 1-hydroxybenzotriazole hydrate

5 (HOBt, 6.0 eq.); 1,3-diisopropylcarbodiimide (DIC, 4.0 eq.); DMF, 25°C; 2-16 hours.

b) Thiol (5.0 eq.); sodium iodide (5.0 eq.); 1,8-diazabicyclo[5.4.0Jundec-7-ene (DBU,

3.0 eq.); THF; 25°C; 12-16 hours. c) 70% tert-butylhydroperoxide (40 eq. );
benzenesulfonic acid (2.0 eq.); DCM; 25°C; 12-24 hours. d) mCPBA (5.0 eq ); DCM

25°C; 12-24 hours. €) TFA : DCM (1:1); 25°C; 1 hour.

10
The 4-0-methylhydroxylamine-phenoxymethyl-copoly(styrene- 1 %-divinyl-

benzene)-resin (hydroxylamine resin) may be coupled with a 2-halo acid to give the
hydroxamate ester resin. The coupling reaction may be carried out in the presence of
carbodiimide, such as DIC, in an inert solvent such as DMF at room temperature. The
15  halogen group may be displaced with a thiol in the presence of a base, such as DBU, in
an inert solvent such as THF at room temperature. The sulfide may be oxidized to the
sulfoxide by reaction with an oxidizing agent such as terz-butylhydroperoxide in the
presence of an acid catalyst such as benzenesulfonic acid, in an inert solvent such as
DCM at room temperature. Alternatively, the sulfide may be oxidized to the sulfone by
20 reaction with an oxidizing agent such as meta-chloroperoxybenzoic acid, in an inert
solvent such as DCM at room temperature. The sulfide, sulfoxide, or sulfone may be
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(HOBt, 6.0 eq.); 1,3-diisopropylcarbodiimde (DIC, 4.0 eq.); DWF, 25[err]C,
2- 16 hours. Wod9e/s¥sgrobenzenethiol (5.0 eq.); sodiumiodide (MY%QM%' s

1, 8-di azabi cycl o(5. 4. 0] - undec-7-ene (DBU, 3.0 eq.); THF;, 25[err|C Gf 16

" hours. c) Amine (20.0 eq.); 20 tris(dibenzylideneacetone)-dipalladi un{0)
(0.2 eq.); (S)-(-)-2,2"-bis(diphenyl- phqgphino)-1,1"-binaphthyl
((S)-BINAP, 0.8 eq.); sodiumtert-butoxide (18.0 eq.); dioxane; 80[err]C, 8
hours; d) TEA' Rfet biidhand ldohich G wifbRbticeticT iR, Y @1 ABIVRA: R 1o DTN 5
coupled with thg, 2- hatbo acjd and the_hal o group nmay be di splaced by

~ br onobenzenet hi gibeRE ?QWEYH?W%%M bed. The bromp 25 group may then be

di splaced with an amne in the presence of a catal yst such as WO
' 99/ 42436 Scheme 8 shows a method of preparing hydroxamic acids haWirg/ARHS’ Eigs
8’) and a ligand Such as

-24 - tris(dicbenzyl.ideneacetone).-di pall adi unm(

(S)-BINAP and a%%%gg%%ﬁaﬁ?mfizﬁ'inﬁmtert-but oxide, in an inert solvent such
- as di oxane at about 80[err]C. The free hydroxan c acids nay be |iberated as
"~ previously described. 5 Schene 11 showC8¢Mé&t dod of Brepari ng hydroxamic

aci ds having sul fonate groupgw_?ttached to the aromaticYring, Schene 11
~[err] b) 4-HydroxybepZepeTtot! (5. 0 eq.); sogirwpA _W%) eds) ;
1, 8-di azabi cy Q [ 544, undec-?—eﬁeﬂﬁ\&.); F, 125] er »12-16
hours. c¢) Sul feRyloch™Mride 15 (5.0 e o eyl am ne PE(.C eq.); DCM
25[err]C, 8 hours. d) 70% tert-butyl hydroperoxide (40 eq.); benzenesul fonic
acid (2.0 eq.); DCM 25[err]Cpl2-24 hours. e) nCPBA (5.0 eqg; DCM

. 25[err] G 12-24 hours, f) TFA JIDCM(1:1); 25[err]C 1 hour. V\Q99/ 42436
© PCTI US98117633 - 25 e hpdnoxyyan ne Fesin may b dpT @y the 2-halo
X

~acid and the ..@l may Be dgspLaced by roet"hi olg as

~previously deseri Bed.The hydr oxyesulf Ofydf oxanat e est@@é t hen
" be oxidized either to the correspoRdigg sul finyl or sulfonyl hydr t Caikyl
- ester as previously described. The lydr oxy group may lhen be o

- sul fonylated by reaction with a sulfonyl chleride in the
d

RZ
ooy Y
=8
@‘o o ®\o OSO\
o- 2Ky o-2ky!

fe) O
R2 R2
O-N f HO—Q
®ro TS — oL
Lalkyl Lalkyl
n=01,2 o-2W o

10 Reagents and Conditions: a) 2-Halo acid (3.0 eq.); 1-hydroxybenzotriazole hydrate
(HOBt, 6.0 eq.); 1,3-diisopropylcarbodiimide (DIC, 4.0 eq.); DMF, 25°C; 2-16 hours.
b) 4-Fluorobenzenethiol (5.0 eq.); sodium iodide (5.0 eq.); 1,8-diazabicyclo[5.4.0)-
undec-7-ene (DBU, 3.0 eq.); THF; 25°C; 12-16 hours. c) Alcohol (15.0 eq.); sodium
hydride (15.0 eq.); DMF,; 80°C; 15 hours. d) 70% tert-butylhydroperoxide (40 eg.);

15  benzenesulfonic acid (2.0 eq.); DCM; 25°C; 12-24 hours. €¢) mCPBA (5.0 eq.); DCM;
25°C; 12-24 hours. f) TFA : DCM (1:1); 25°C; 1 hour.

The hydroxylamine resin may be coupled with the 2-halo acid and the halo
group may be displaced by fluorobenzenethiol as previously described. The fluoro
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presence of a base such as triethylamne, in an inert solvent such as DCIVI
at about r swovy/eaRer ature. The free hydroxam c acids may be Rrslg, 7%33
previ ously described. The foll ow ng exanples are presented tPo I'TTustrate
rather than Iimt the scope of the 10 invention. HPLC purity of conpounds
prepared by conbi natorial procedures is p Qsent ed as area percentage at a
prescri bed wavelength (% [err] nm, Exarrp e 1 15

N- Hyd 2- f
Stitred Yo uﬁh ; 4%'8?@%‘5 IEdk Al o alep “z il ple R 2 BLAMARE WSk
[err] (10 gm %&6&%‘}@%& vgabsushas OME atjabout K07C) ﬁ%ﬂbﬂ%ﬂ@bﬁzﬁu

(3.6 gm 20 nhpdrpxahdte astetafay thebd oL Daitticp tht 8&rfespostiing SulfiRACSH Blfonyl
m xture was hﬁ@gd at 20 refl ux fgﬁag holl)J th odstlrrln At tln"l
a

end, reacti on VAEXYRIR FSET (35 PGHOY %é‘c’ldﬁlﬁl@fé& of f
and the redct liberateias previonsly desoribedit r at ed. The resi due was extracted with
chl or of orm and washed with [err] and 0.5 N NaCH solution. The organi c |l ayer

was further I fi

concent r at edW§ #f\(l)gr} é‘?\% ng?%oxy %E i’gﬁp%ﬁé % ﬂl‘!ﬂﬁ‘{}tﬂ%{"cmé “et®} 25
ester as a ||glﬂf0157&1}'dmam1¢aclda el d 4. 59ms (94% ; IVB 241 (MtH) +. To a
stirred solution of 2-(4-nethoxy- phenylsulfanyl) propionic acid ethyl ester
(2.44 g, {§ mol), in THF (100 M) at <¢hém lithium
bis(trimethylsilyl)amde (1 M solution, 15 m 15 ol )gwas added sl owy.
The orange col ored reactijon Wxture was stlrred at 30 00 2terrperature for
15 m nutes andthe Wa© codl ed to O[err] hrohy |t wag stirred
for an addlt ,@/Tl'he tenﬁ’(’ur@ac xturH al-n—bﬂrught to
-40[err]C an romde (1.72 gm @ Wwas added r( W se in THF.

The reaction was warrred to roomtenperature and stirred overnight before it
was quenched with ice water, extracted with chlorof ormand washed with

wat er. The organic layer 35 Qwas dried over [err] flltered
concentrated and ch ra ed R®n a silica-gel col 2hy|

acet at e: hexapg to t hoxy- phéyl sl f an 9 /42436
PCT/ US98/ 17 g - pr opi oni(@ )agj est ers
I\/B: 331 ¥

colorless oil~ el d: 860 ng,
2- (4- met hoxy- phenyl sul fanyl ) - 2- dl. 3- phenyl - propionic acid eth er
(4.12 g, 5 12 mmol) dissol ved i n metBanpl (50 nl) and 10 N NnOH (20 rBn

was added. The reaction was all owed to\s&r& overni gh oomje rature.
The reaction m xture was O-H
®\o o=§
T,

Br

R
H
SOn
®\o = :
Ar Ar

Reagents and Conditions: a) 2-Halo acid (3.0 eq.); 1-hydroxybenzotriazole hydrate

(HOBt, 6.0 eq.); 1,3-diisopropylcarbodiimide (DIC, 4.0 eq.); DMF, 25°C; 2-16 hours.
15  b) 4-Bromobenzenethiol (5.0 eq.); sodium iodide (5.0 eq.); 1,8-diazabicyclo[5.4.0}-

undec-7-ene (DBU, 3.0 eq.); THF; 25°C; 12-16 hours. ¢) 70% tert-butylhydroperoxide

(40 eq.); benzenesulfonic acid (2.0 eq.); DCM; 25°C; 12-24 hours. d) mCPBA (5.0

eq.); DCM; 25°C; 12-24 hours. e) Arylboronic acid (2.0 eq.); tetrakis(triphenyl-

phosphine) palladium(0) (0.1 eq.); 10% aqueous sodium carbonate (10.0 eq.); DME; ;
20 80°C; 8 hours. f) TFA : DCM (1:1); 25°C; 1 hour.
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concentrated, diluted with 1:1 hexane:diethyl ether and extracted with
[err] The vvat‘ié?”logﬂéﬁ was cooled with ice and acidified to pHp érm%&h?n?,s%i d
-was then extracted with chloroformand the organic |ayer was dried over
MySO4, filtered and concentrated to 10 afford of

2- (4- met hoxy- phenyl sul fanyl ) - 2- met hyl - -zghenyl propionic acid as a | ow
nmelting solid. Yield 580 ng, 16% Ms: 303.2 (MrH)+. To a stirred solution
of 2-(4-nethoxy r g,
1.65 mol ) and DK/FmE( 3fpl)s) ﬁ?ﬁ&@%@&'&%ﬁﬁ&%ﬁ@@&d 0xa Q?e( 155
chloride (1.50%mm% heo mqbemetbw vilSs BIevion

addition, t hﬁ'oﬁxgﬁéiﬁé&@ul luﬁﬂr&ﬁﬁ)afet 'eﬁtéﬁ‘?mﬁi th?PrBeEjQﬁRﬁieﬂt léit&rf % t},ehour
m xture o ro

Si | t ly, te f
O och ot Seohespaidiie SR PLARN] IDRTOAAIE I oo PR gRseabsd. e
stirred im M&n h[prﬁ@theﬁﬁefépiacﬁéwﬁﬁeﬁra}ﬁgi'ﬁi p Hy Rattion with thearylbstopit 1

hour, the oxal

yel | ow resi difi Wé@ggmz}?ﬂ s?guﬂ xéquas cog&gﬂ@&g& QM‘W@S e ale 20
' Pydr oxylt - anbae aﬂlilchﬁ{sgtr:gﬂxﬁncammategﬂcﬁrm meen mmmrsacmnglﬁoag{agﬂtgﬂgﬁggme
eiw:{:?egr&{r%rlyﬁfo %?‘?r&éﬂ%};%% qrew)tfsﬁ/ éﬁ?ﬂéﬁa The product obtai ned

was purified by silica gel colum chromatography and eluted with ethyl

acet at e. 10T heSQhem;szbxlyO\Qs (a4mathod of ypropanipg shiyrdieraniig acidsrdiaving -antise groups

3- phenyl - pro, ﬂ%?f@@% ted as a colorless solid. np 88 [err]C
Yield, 300 &8@"9, % “\iI 1H NWR (300 I\/Hz CDC/3): [err] 1.32-(s,
3H), 307(d J =11 Hz, 323(d J =11 Hz, 3.79 (s, 3H),
6.83-7.36 (m 9H). Exarrpl e 2 30 Scheme 10

N- Hydr oxy- 2- ( 4- met hoxy phenyl sul fanyl ) - 2- phenyl - acet

2- (4- Met hoxyphenyl=s Jf\)Hzph yl acet | C ac é repar ed
according t theral math |nii%§hh rﬁ{) ; from
et hyl [err@b DRBeny| WO 99/ 42 fCl

PCT/ US98/ 17633 < 27 - acetate (7.18 g, .4 mol ) and 4- net hoxyt hi ophenol

(4.4 g, 31.4 mml) 8.5 g o the product was isolated as ad)lght yel | ow
oil. Yield 90% WMs. 303. H) 2 2-(4- Met hoxy- phenyl sulfan F%—phenyl

acetic acid was r EDy e.ﬁ ng from2-(4- 5
met hoxy- ph sul |) - pienylg- acgt i c—acrd gyhyl @ r (3H0 g? 10 mol )
di ssol ved | hal (50 m) a N Na o The resu eaction
m xture was vvorked up as in Exm. Yield 1.9 g, 70% Low s,qﬁld

MB: 273 (MrH) +. Br N

PR "
RO

pe
15
Reagents and Conditions: a) 2-Halo acid (3.0 eq.); 1-hydroxybenzotriazole hydrate
(HOBt, 6.0 eq.); 1,3-diisopropyicarbodiimide (DIC, 4.0 eq.); DMF, 25°C; 2-16 hours.
b) 4-Bromobenzenethiol (5.0 eq.); sodium iodide (5.0 eq.); 1,8-diazabicyclo{5.4.0}-
undec-7-ene (DBU, 3.0 eq.); THF; 25°C; 12-16 hours. c¢) Amine (20.0 eq.);
20  wuis(dibenzylideneacetone)-dipalladium(0) (0.2 eq.);  (S)-(-)-2,2’-bis(diphenyl-
phosphimo)-1,1’-binaphthyl ((S)-BINAP, 0.8 eq.); sodium terz-butoxide (18.0 eq.);
dioxane; 80°C, 8 hours; d) TFA : DCM (1:1); 25°C; 1 hour.
The hydroxylamine resin may be coupled with the 2-halo acid and the halo
group may be displaced by bromobenzenethiol as previously described. The bromo
25  group may then be displaced with an amine in the presence of a catalyst such as
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Starting from 2-(4-nethoxy-phenyl sul fanyl)-phenyl acetic acid (1.05 g, 3 83
mol) 10 awe 9bab43eW Ng t he procedure as outlined in Exarrpl é‘l‘ épgﬁ {gg

N- hydr oxy- 2- (4- et hoxy- phenyl sul f anyl ) - 2- phenyl - acet am de wa P 934 a

a colorless solid. np 155[err]C, Yield 14% I\/S 290 (M+H) +; [err] H NWR (300
MHz, DMSO-d6): [err]3.72 (s, 3H), 468% 6.86-7.44 ([err], 9H). 15
Exarrpl e 3 2-(4-Met hoxy-phenyl sul fanyl) 5- d| rret hyl - hex- 4-enoi c acid

hyd t d
oyt bt o iyl MR 5‘8*]&9*‘:'@%%‘98% B W 0S) BNAE 04 Bad? O
par agr aph. s@theast Sodipng gesrrbytoxides inanyinerp pelvent suck %W}ﬂ}ﬁﬁrﬁbgﬁlﬁ 80°GciTheet hy!

ester (3.5¢Q, fa:fm‘%]c q,llﬁg ed® 0, 15 mol), 2.2 g of
t he product vva%(ﬁbso at e@sas ar? 0| : ?@50& VEB: 310 (MHH) +. 25

2-(4- Methox phenyl sul f anyl ) - 2, 5 di rreth | - hex-4-enppic acid S prepared
starting r%bﬁ i/l w3 iethor AT Preparng, hydrozamic Acids; hayins, sul %%ﬁ? Saci d
et hyl este@tﬁe@t(gheﬁfoﬂn di ssol ved in nethanol (50 nm) and 10 N NaOH
(20 m). The resulting reactlon mxture was worked up as outlined in
Exanple 1. Yieldis 1.9 g, 99% of Svgrreltﬂ;g solid. Ms: 280 (M+H)+. 30
Starting from 2-(4-nmethoxy-phenyl su ‘FW 5-di ngt hyl - hex-4-enoi c acid
(1.67 g, 5.8 mmmol) andfollovmngthe procedure as utlrpedrn Exanpl e 1,

1.5 g of 2-(4- nyl§ulfanyl) -4 epoi ¢ acid
hydr oxya oI ated as—=®vl
94% [err]H NMR ( iz

: rrg 9-[-e1-1-']~C Yield

2 [err] r] 1.34 (s, 3H),
1.61(s 3H) 174(s 3H). 241258(m 2H) , 380(s 3H), 5.17 (t, J =
7.5 He, 6.86 (d, J 4 7.35 (d, J = 12.4 2H) . WO
99/42436 FEJS98/17633 28
- Exanpl e i xy -9=N"4- thoxy_ph.eny C3- e butyram de 5

2- (4- Met hg reqyrsul fanyl 8 thyI et hy ess S prepared
accordi ng he general nethg Exarrpl St arting fromm

2- brono- 3-net hyl - but anoat e ( & i 100 mml) and 4- et hoxyb

(14.0 g, 100 mmol ), 30 g of the product i sol ated. jYield 99% L| g
yellow oil; Ms 271 (M+H)+. 10 )/Wa'< e

2- (4- Met hoxy phenyl sulfanyl) 3- et hy, butglri c acid wa preo\pared starting

from 2-(4- _N/“\(RZ o-N/“\(Rz
oy, o
o3 x o-a-X

o o)
RZ
'N f HO~-N
SOn — H SOn
\Q g e,
n=0,1,2 o-§—X 0-5
o X= C,-Cg alkyl, aryl

10
Reagents and Conditions: a) 2-Halo acid (3.0 eq.); 1-hydroxybenzotriazole hydrate

(HOB, 6.0 eq.); 1,3-diisopropylcarbodiimide (DIC, 4.0 eq.); DMF, 25°C; 2-16 hours.
b) 4-Hydroxybenzenethiol (5.0 eq.); sodium iodide (5.0 eq.); 1,8-diazabicyclo-
[5.4.0Jundec-7-ene (DBU, 3.0 eq.); THF; 25°C; 12-16 hours. c) Sulfonyl chloride

15  (5.0¢q.); triethylamine (2.0 eq.); DCM; 25°C; 8 hours. d) 70% tert-butylhydroperoxide
(40 eq.); benzenesulfonic acid (2.0 eq.); DCM; 25°C; 12-24 hours. e) mCPBA (5.0
eq.); DCM; 25°C; 12-24 hours. f) TFA : DCM (1:1); 25°C; 1 hour.
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met hoxy- phenyl sul fanyl )-3-nmet hyl -butyric acid ethyl ester (5.8 g, 21.6
mol ) di ssol wexborapazget hanol (50 ml) and 10 N NaOH (30 ml ). TheThadgmishig
reaction m xture was worked up as outlined in Exanple 1. Yield 5.0 g, 99%
Low nelting solid. Ms: 242 (MtH)+. 15 Starting from

2- (+4- met hoxy- phenyl sul fanyl ) - 3-nmet hyl -butyrpg-acid (4.39 g, 18.3 nmmol) and
follow ng the procedure as outlined in Exanple 1, 1.5 g of N hydroxy-2-

(4- et hoxy- pheny!l sul fr8 #{droRylaRink Yésid by b&BhupfedWrith the 2lhaloadiddmdahSRdlor | ess

solid. mp 119 [err]C, Yiel.d 33% . 256 (MtH). +; £ 300 ,
DVBO- d6): [er r][ 859“]9011%1 %aceiﬁw yg@ww@éﬂ‘ﬁ@i@@s E’%r‘“%g‘)’ %"%‘7&( Eﬁyﬁ = 8.8
E'ZX, 1:‘0 ; 53-2;5 ( fydrdkiybenZenBsuifady] hydrokamhte estHnay thef be oxidizdd eififer tdzthe 2H) .

anpl e

N- Hydr oxy- 2- ( 4- RERFELYdine sulfimd.op syifonyl hydsoxamate pstes as prexinusly desgribed, The,
N-hydr oxy- 2- §4- hpddoay grouipemayl therl Becsnjfopyl@tedby keatti witea yilfqnybeliloniderin tie (400

ng, 1.26 nmol) r r | . s.d]s. ' I
and 30% H202 (1&9‘?*??‘%%\83% bﬁ%d‘gg‘? @hgmﬁﬂg%‘ﬁﬁ,bnénr@%t %@ge“\lfvghs S ﬁ@@ ‘{‘%’?’9‘2@1‘&
hours at room 3Gemperatpre; Jhe free hydrokamih acidsrmay be liberated o$ prgviouslpdescripedc and
guenched with saturated Na2SO3 (20 m) solution. The reaction m xture
becane cl oudy. | ' ; in a
Foom ¢ emper al ur o "satviink afibics e eidahit NG ater YR IANGP RobBbPRe )
and washed WPt h inyestior HPLE paritycoficapppunds reparedpy sombingtpsial propedures s and
~concentrated. T Eﬁé&%&@&g&bﬂ%@b Ba bresdrive8 abolersith (%@ @R}, col uim 35
- chr omat ogr aphy, Ii’g?suti ng wt 75%%?h§/ acet at e:aheil?rﬁlta(. Low jmel ting solid.
Yield: 220 nmg (52%; Ms: 334.1 (MtH)+; [err]H NVR (300 MHz, CDClerr]): d
1. 1/1 (s,/2H), 1.22 (s, 3H), 3.84 (s, 3H) Exémpl-I7.61 (m 9H). WD 99/ 42436
PCT/ US98/ 17633 -29 - Example 6
- 2- (4- Met hoxy5benz enNskiydroxy-2Y4-thethooty sphtimlsulfaeyl)-2-methyle3-pliengl-progronamidei de 5
- Starting from 2-(4-net hoxy-benzenesul fanyl) -2, 5-di nmet hyl - hex4-enoi c
hydr oxam de (900G sullihd hRIHERPE oA EHUR, DD ahPhdifitid he
2- (4- met hoxy- berKa&iQs(10 s gxgess) its deyi acetons 100anD sthyl 3rhromerrropipnate 3/6 BB de
was isol ated as k - ' i : & 123240 fddar V5
312 (MHH) +: fer r?%géagé&dﬁ%;ﬂ,'h%ﬂgéﬁg% er?‘img. 88 ("s’f‘ﬁ?ﬁ\%{;&i’;%t&& 3H) |
1.68 (s, 3HRD reflux for 8 hours with good stirting. At the end, reaction Was allowed to cool d'the
potassium salts were filtered off and the reaction mixture was concentrated. The

residue was extracted with chloroform and washed with H,O and 0.5 N NaOH

solution. The organic layer was further washed well with water, dried over MgSOy,
filtered and concentrated to afford 2-(4-methoxy-phenylsulfanyl)-propionic acid ethyl

25  ester as a light yellow oil. Yield 4.5gms (94%); MS; 241 (M+H)*.

To a stirred solution of 2-(4-methoxy-phenylsulfanyl)-propionic acid ethyl ester (2.44
g, 10 mmol), in THF (100 mi) at -4°C, lithinm bis(trimethylsilyl)amide (1 M solution,
15 ml, 15 mmol) was added slowly. The orange colored reaction mixture was stirred at
30 room temperature for 15 minutes and then it was cooled to 0°C at which time it was
stirred for an additional hour. The temperature of the mixture was again brought to
-40°C and benzylbromide (1.72 gm, 10 mmol) was added dropwise in THF. The

reaction was warmed to room temperature and stirred overnight before it was quenched
with ice water, extracted with chloroform and washed with water. The organic layer

35  was dried over MgSOy, filtered and concentrated and chromatographed on a silica-gel
column with 10% ethyl acetate:hexane to afford 2-(4-methoxy-phenyisulfanyl)-2-
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10 2.27-2.80 (m 2H), 5.02 (t, J =7.5 Hz, 1H), 7.09 (d, J =9 Hz, 2H),
7.39 (d, IJwo$ddaze 2H). Exanple 7 15

N- Hydr oxy- 2- ( 4- net hoxy- benzenesul fi nyl) - 3- net hyl - but yram depg?/grs‘t’%nr?anf rom
N- hydr oxy- 2- (4- net hoxy- phenyl sul fanyl ) -3-net hyl -butyranmide (1 g, 3.9 muol)
as prepared in Exanple 4, and follow ng thg_procedure of Exanple 5, N

hydr oxy- 2- ( 4- met hoxy- benzenesul fi nyl)-3-nethyl -butyram de was isolated as a

20 colorles i ' niofti WUte > ' 2 .

(MeH) [err]: [ 2‘}?}3’& 3%%‘%**('2%‘%‘"&% %%ll\?‘é@%)e T m[)“e‘?"?‘fﬂ 48?%%!‘??%5?%@6%6@ ’ |
1.63-1. 74 (m M$)3313MH)d, J = 7 Hz, 1H), 3.83 (s, 3H), 6.94-7.65 (m 4H).
Exanpl e 8 25 N Hydr oxy- 2-(4-nmet hoxy-benzenesul finyl)-2-phenyl -acetam de

Starti f 0o (fl - f = 2= | - '
(240 g, 0. 83 bty pren ity BA oMy ey AHotjaschl i BF SOBAT
outlined i 332 mmpl)disseives in methanol (50 ml) and 10 N NaOH (20 ml) was added. The

N- hyd -2- R ' = = A . ] d
col ol 655 sol el ek 100"‘“@%"3@*‘?“”%?’1"3“5 fﬁ*&’ SR DT
NMR (300 Mz, cm@ﬂs&@%ﬂ%@l# exape:digthyl ethenand extragtegl with My©. 7Theowates  9H)
Exanpl e 9 35 hyey #aoeoolet with [RlaH%YdiRA%S PASY TR M dwad (REESHacRl GRthonam de.
To a stirred sg] utjon o(I 4- met hqoxybenzenet hi ol (ﬁgg&;n 20 mmol ) and
anhydrous [er °(%Jeﬂ5ﬁ? the orgagyc layer yas dged ovss MgSQyp filfered apd gersentrated to
acetate (303 @fford’6F 24Q-melhoRy- h&@&uﬁdﬁiﬁmiﬂmﬁyﬂ%gigﬁfobwm dckbks Ao the

reaction mxture was heated at refl ux. WO 99/ 424
PCTI US98/ 17633neligug solido¥iedd A3Umg, Wo%hMPoda3.2(M+HDhg. At the end, the
reaction m xture was allowed to cool and the potassiumsalts were filtered

of f and the r emakmcdﬁomd&&fm:ﬁ&ﬁ&@ﬂﬁﬁeag dlfanwez-hﬂﬁig/li-lsﬁ'pﬂeﬁﬁ-@ﬁﬁibﬁet ed

wi th chl orof orm and washed with [err] "and 5 N"NaCH sol ut’ on: e organic
| ayer was f ur t@ahidr(Oviegs ed mumol) anid DM 2adrops) in €H,Clse(1 00/, 0K, oxilyl t er ed
and conceggr at EE@ .(4- et hoxy-phenyl sul fanyl)-acetic acid ethyl ester was
i sol at ed p&hioride (1.8 gy 8|mmad) wag added/in ¢ drapywyise; mapger. After thg:additionTihe
stirred sol ut iresetion mifi¥eedva Btitred ACovIYBRPEAtuEe ff11thold Siulifeoddly, Rl ) in

separate flask a mixture of hydroxylamine hydrochloride (2.0 gm, 29 mmol) and

triethylamine (5 ml, excess) was stirred in THF:water (5:1, 30 ml) at O°C for 1 hour.

At the end of 1 hour, the oxalyl chloride reaction mixture was concentrated and the pale

20  yellow residue was dissolved in 10 ml of CH,Cl, and added slowly to the hydroxyl-
amine at O°C. The reaction mixture was stirred at room temperature for 24 hours and

concentrated. The residue obtained was extracted with chloroform and washed well

with water. The product obtained was purified by silica gel column chromatography

and eluted with ethyl acetate. The N-hydroxy-2-(4-methoxyphenylsulfanyl)-2-methyl-
25  3-phenyl-propionamide was isolated as a colorless solid. mp 88 °C; Yield, 300 mg,

57%; MS: 318 (M+H)*; 1H NMR (300 MHz, CDCl3): 8 1.32 (s, 3H), 3.07 (d, J =11
Hz, 1H), 3.23 (d, J =11 Hz, 1H), 3.79 (s, 3H), 6.83-7.36 (m, 9H).

Example 2
30

N-Hydroxy-2-(4-methoxy-phenylsulfanyl)-2-phenyl-acetamide

2-(4-Methoxyphenylsulfanyl)-phenylacetic acid ethyl ester was prepared according to
the general method as outlined in Example 1. Starting from ethy] o-bromophenyl
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nmet hyl ene chloride (100 m) at O[err] C, (4-nethoxy-phenylsulfanyl)-acetic
acid ethyl e¥®99/4a36 (4.4 g, 20 mmol) in [err] (15 m) was adeEriusdsavdsy.
The reaction m xture turned cloudy and was stirred at roomtenperature for
© 6 hours. The reaction mxture was then diluted with hexanes (300 nl) and
stisrred for 15 mnutes. The solids were filtagr.ed off and [err] solution was
added to the organic |ayer which was stirred for at |east 3 hours before

the mxture was fxsiaf Il%%i\ﬂilw}nﬁtﬂhﬁd aqflethesitigiophinbh(4l4g,r31.4limenol) 8.50g ofthe
| ayer was dried over%sl , filtered and concentrated and the colorless (4-
met hoxy- pheny| suprodirop Was isolatadns adight yallew oib Stield 90%s MS; 303ddM+)*an oi .
Yield: 100% Ms: 259.1 (MrH)+. To stirred solution of the

(4- met hoxy- benz IpheRAiafyIRSige ! AvdticRsidan i stakin2@om 220 ) .
. benzyl brom de ??¥3W¥@%| i):gy;ggfg?g ov,vn-iig1t &5&;\%?;1?; acei%?g l(v%iﬂ
m) was added [ empthoxy-phgnylsubianydpnenylagetiq acidethy], et g0 rngy dissptvedyin
hours. At the englethhis (wmgta'na NON NEOHR20%a8). Thé restltifg eeadtionmixe twas avdrisde r
was concentrated. The residue obtai ned was extracted with chl oroform

washed wel | wit hupasinExamplect Yieldrl. % pde. dow melgar solid. M3 (WhdD*.

- concentrated. The product obtained was purified by 25 silica-gel colum
<2: hE Zmat ?ﬁr ap h% , Mﬁig?ﬁml(ﬁn?eg%xziﬂh&rylﬁﬂﬁh%%heﬁwm-a;:i}l'if'(ﬁ.os "thEI.BB fmmol)
+ 2- (4- met hoxy-benzenesul fonyl ) - 3- phenyl™ prqpi Qni ¢ _aci gd. e ster
i sol ated as ¥ | o¥ndfellowing %%P’Pﬁedourﬁ %I"GF’“‘S&(‘P gm%i ﬁﬁ'\ﬂ"&éh‘ﬁﬁ'&‘%ﬁ@' VB:
349 (MrH) +. 30 méfory-phdnyisaHas)-2phehyl-aéetamide was isolated as a colorless solid. mp
- 2-(4- met hoxy- benzene’gﬁFf (;izyl):i%?p%gnyl -propionic acid ethyl ester (348

ny,
1 mmol) in net hatdi°C{ Yieldd4%; MS: ROMAGH}1 AHNMRY(BER0 Mt PMSQdlg):dubi? Gn
“mxture was stirred at roomtenperature for 48 hours. At the end, the
- reaction nixture3dhd-6oficdF)r aBed Mn@Heful |y neutralized with dilute
- HC1. The residue obtained was extracted with chloroform washed well wth
water, dried and 35 concentrated. The prgduct gbtained was purified by
silica-gel cbum chronat ography SUBSTIT E‘%PJE%T (RULE 26) WD 99/ 42436

PCT/ US9&8117633 -31 ; | uti ' t byl .. tate: t.h - B).
- afford 2-(4-net hoxy-%@%ﬁ*@&ﬁ%ﬁﬁ“&f?ﬂ@'%ﬁé‘%ﬂ@%‘ﬁ}s‘?‘b‘%’ﬁ%& %@&gyérg;%&dé °
colorless oil, Yield: 250 ng, 89% Ms: 321 (MtH)+. Starting from
~ 2- (4- met hoxy - ben2«-dethdxyrphiehylsalfrngi | 5-gimethybhex-4 ooi¢ acigghylestep was prepared

mrel ) and f obh ow vlilg\h g8l i d S@irting floih (Atheffoxy-

N- hydr oxy- Zh% 4\-Nfrrc{91@ho - géﬁ%en.eéﬁﬁ pn@i %llséégﬂ’er%!l -Ef?opi onar% de \gvas i so?,’(?t ed

as a brown sol i dphenylsulfanyl)-propionic acid ethyl ester (3.5 g, 14.3 mmol), and isoprenyl bromide
(2.25 g, 15 mmol), 2.2 g of the product was isolated as an oil. Yield 50%; MS: 310

(M+H)*.

25  2-(4-Methoxy-phenylsulfanyl)-2,5-dimethyl-hex-4-enoic acid was prepared starting
from 2-(4-methoxy-phenylsulfanyl)-2,5-dimethyl-hex-4-enoic acid ethyl ester (2.0 g,
6.4 mmol) dissolved in methanol (50 ml) and 10 N NaOH (20 ml). The resulting
reaction mixture was worked up as outlined in Example 1. Yield is 1.9 g, 99% of low
melting solid. MS: 280 (M+H)*.

30
Starting from 2-(4-methoxy-phenylsulfanyl)-2,5-dimethyl-hex-4-enoic acid (1.67 g,

5.8 mmol) and following the procedure as outlined in Example 1, 1.5 g of 2-(4-.
methoxy-phenylsulfanyl)-2,5-dimethyl-hex-4-enoic acid hydroxyamide was isolated as

a colorless solid. mp 89 °C; Yield 94%; MS: 296 (M+H)*; 'H NMR (300 MHz,
35 CDCl3): 8 1.34 (s, 3H), 1.61 (s, 3H), 1.74 (s, 3H), 2.41-2.58 (m, 2H), 3.80 (s, 3H),
5.17 (t, J = 7.5 Hz, 1H), 6.86 (d, J =12.4 Hz, 2H), 7.35 (d, ] = 12.4 Hz, 2H).
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Yield: 71% np 180 [err]C, Ms: 336 (MrH)+; [err]H NVR (300 MHz, [err] [err]
3.2 (m 1Hwo3y&4s, 3H), 4.0-4.2 (m 2H), 7.0-8.0 (m 9H). P]L‘Q‘/US9 7633
Exanpl e 10 2-(4- Met hoxy-benzenesul fonyl) - hexanoi ¢ acid hydr oxyari el

2- (4- Met hoxy- phenyl sul f anyl ) - hexanoi ¢ acid ethyl ester was prepar ed
according to the 15 general nethod as outdgned in Exanple 1. Starting from
ethyl 2-bromp hexanoate (7 g, 32 mmol) and 4-net hoxybenzenethiol (4.2 g, 30
mmol ), 8.3 g of the product was isol at eflyapyhiglg 98% Light yellow oil; Ms
283 (MrH)+. Starting from 2-(4-net hoxy-phenyl sul fanyl)-hexanoic acid ethyl
ester. (2.8 g 10 mmol N-Hfdroxpad4iradthexy-plien ?Eﬁlfﬂfy‘l’ﬁﬁﬂiéﬂ@l—%ﬁtﬁé{ﬁhé ned in

Exanple 9, 3 g of 2- (4 nmet hoxy- benzene- sul fonyl) - hexanoi c "aci d et hyl ester

was i sol at gd orless % err]C, Ms: 314

(M+H) +. St rt?ﬁ@"%&%& M&ﬂ%ﬁ}ﬁﬂ%ﬁ@r@’gmﬁ%mﬁ‘%ﬁg orepared et hy |
ester (2 g, 6.a8cardmg)o tife gendraBngh(uB&f?Exmﬁplel Starting from ethyl 2—bromo—?|,-methyl- :
2- (4- et hox n | a co ess
ol i d by To]| SURERETHN B0 st ErBhlcRbRRelepin a0y 0 misef a0 st
MB: 287 ( M+H) -the Siodndtiwyg ifolaed. Xiéld-9998; ot yeRew oIS DPDNLLHE Xanmc acid
(1.0 g, 3.1 mol) and 30 follow ng the procedure as out ned I n Exanmpl e 1,

ol ated 48" & SRS BRI oo Ao e W ipprced astni o d%‘ai
[err]H NMR ( BWW-Pﬂwykmf@wﬂkq-mﬂm&u@uc a&rd ethyd ebter ((53!-&,:]21_25 xilmol

7 (dan %smvsé@ msﬁgioesm Th;%ﬂ 1§ 9 NeDH Gifon The rgs%ggwi@mm@
PCTI US98/ 17633Vas3porkedyp, Hxample ho¥ield802:08%. Low melting solid. MS:

sul fonyl)-tetr C hydr oxyam de 5
2- (4- Met hoxy-p eﬁﬁﬁ%f anyl)-tetradecanoic acid ethyl ester was prepared

accordi ng1fo the general nmet hod as outlined in Exanple 1. Starting fromthe
cor r espondi ng BaHPg from 2-f4-methexyiphenylsulfanyl)- 3gmem¥l-butyrm hyid4hd9 g, 18.3

4- et hoxyt hi OﬁﬂlﬂBB'an& %olﬁmgng &éwéﬂ'odm&as ol ﬂe@u‘?%x&nzgtﬂ ?%‘i#frl\)"ﬁfm&,%at ed.

Yield 98% ] §
2. ‘(34 met h%xy haxyrphen i}‘ﬁ‘}lfw )r%ﬂeﬁlé(ﬂrbv ragpide was wylat@sqsercolqrbssasoépdlmp

mol ) and fol '1‘1%&93(941&35’@ RAIY56 PEHIMUH REAR (FoMEIPDRIsO-ad): 8 Fofh.o7

2- (4- met hoxy-
20 (m, 6H), 1.84-1.96 (m, 1H), 3.07 (d, J = 8.8 Hz, 1H), 3.75 (s, 3H), 6.88 (4, J =15
Hz, 2H), 7.35 (d, J =15 Hz, 2H).

25 N-Hydroxy-2-(4-methoxy-benzenesulfinyl)-2-methyl-3-phenyl-propionamide

N-hydroxy-2-(4-methoxy-phenylsulfanyl)-2-methyl-3-phenyl-propionamide (400 mg,
1.26 mmol) (prepared in Example 1) was dissolved in methanol (100 ml) and 30%
H30; (10 ml) was added. The reaction mixture was stirred for 48 hours at room

Example 5

30  temperature at which time it was cooled to 0° C and quenched with saturated Na,SO;3

(20 ml) solution. The reaction mixture became cloudy. It was stirred for 4 hours
before it was concentrated in a room temperature water bath, diluted with water,
extracted with CHCl3 and washed with H,O. The organic layer was dried over
MgSO,, filtered and concentrated. The title compound was isolated by silica gel column

35  chromatography, eluting with 75% ethylacetate:hexane. Low melting solid. Yield: 220
mg (52%); MS: 334.1 (M+H)*; TH NMR (300 MHz, CDCl3): d 1.11 (s, 2H), 1.22 (s,
3H), 3.84 (s, 3H), 7.00-7.61 (m, 9H).
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benzenesul fonyl )-tetradecanoic acid ethyl ester was isolated as a colorless
solid, yieldowodAe4e |; MS: 425 (MrH) +. 15 Starting from  pcrasesiizess

2- (4- met hoxy- benzenesul fonyl ) -tetradecanoic acid ethyl ester (2.5 g,

mmol), 2.0 g (85% of 2-(4-nethoxy-benzenesul fonyl)-tetradecanoic acid was
i sol ated as a colorless solid by follow ng 4d1e procedure as outlined in
Exanple 9. np 82 [err]C, Ms: 397 (MtH) +. 20 Starting from

2- (4- met hoxy- benzene sul fonyl)-tetradecag 8% d (1.14 g, 2.9 nmol) and
following the procedure as outlined in Ex%wrﬁpqe 1, 670 ng of 2-(4-nethoxy-

benzenesul fonyl ) -t et bénzEedhlfx Sj&ni@ﬁﬁ'l-hé)@h-%hﬁd &8 ok imid@lte
~solid. Yield: 57% @141[Esgrr]c VE: M%?zl ( MEH) +; [err]HaNI\/R 30

365,570 (1 Bytng o s mthory pensnpnltagl) 2 dmeyhen-bbpoit w%s&%‘am% i

15 Hz, 2H). Exa(g00eng,3.0 mmol) (prepared in Exam; btzple 3) and following the procedure outlined i m

YOOy 2 Bt IR R i BES DS iR ORRAE o0

acid ethyl est eam(dbv&hsgmlat&hmﬂ@ok(rlexsasqikb%ld tﬁétmg/(m%c)dmnd()% °Q; MS: 3d2cess)
d 18-Cr -6 (500 t 25
2dded and ¢ he. r QMDD ERNME (00 MEz BMSGs: &) Sbols, REUS30 &, SEhel St SHhe

The r esi ducibbt A0k B 38 0T 1 Ha 0P 0 NER A2 TS TR AL o

dried over anhy#izp@H)MySO4, filtered and concentrated. The product obtained
was purified by silica-gel colum chromatography by eluting it with 30%

et hyl acetate: hexanes to afford 2-(4-nethoxy-benzenesul fonyl) - WO
99142436 Example 7 PCT/ US98/ 17633 -
33 - 2-met hyl - 3-phenyl -propionic acid ethyl ester as a colorless oil. Yield

1.0 g, 98% 18/ 349 ( MidHHydroly2r@imeghdxyebenzenesulfinyl)-3-methyl-butyramide
2- (4- met hoxy- benzenesulfonyl) 2- met hyl - 3- phenyl - propionic acid ethyl 5

5o oy o AR Bl e 5.9
i sol ated by fol mwlhgsmrnearpﬂmcfmmpwasaxddp ¢mﬂm®séﬁlr§| ample b N-ess
oi |, M5 335 (Mrigydroxya!rhétBoryl lﬁéﬂlenesulﬁn l) 3-meth yl-butyramide was 1solated asa

2- (4 met hox benze esul f ogn vl |

mg; 2.7 nmok¥ aselopsts id 5’144132% '56%0&' q\lgédﬁl @gngfé&%gd@o

of N MHz, DMSO-dg): 3 0.89-1.12 (m, 6H), 1.63-1.74 (m, 1H), 3.13 (d, J = 7 Hz, 1H),
3.83 (s, 3H), 6.94-7.65 (m, 4H).

Example 8
25
N-Hydroxy-2-(4-methoxy-benzenesulfinyl)-2-phenyl-acetamide

Starting from N-hydroxy-2-(4-methoxy-phenylsulfanyl)-2-phenyl-acetamide (240 mg,
0.83 mmol) as prepared in Example 2, and following the procedure outlined in
30  Example 5, N-hydroxy-2-(4-methoxy-benzenesulfinyl)-2-phenyl-acetamide was

isolated as colorless solid. Yield: 100mg (40%); mp 135 °C; MS 304 (M+H)*; H
NMR (300 MHz, DMSO-dg): 8 3.75 (s, 3H), 4.38 (s, 1H), 6.92-7.69 (m, SH)

Example 9
35 -
N-Hydroxy-2-(4-methoxy-benzenesulfonyl)-3-phenyl-propionamide.
To a stirred solution of 4-methoxybenzenethiol (2.8 gm, 20 mmol) and anhydrous
K»COj3 (10 gm, excess) in dry acetone (100 ml), o-bromo ethyl acetate (3.3 gm, 20

40 mmol) was added in a2 round bottom flask and the reaction mixture was heated at reflux

SUBSTITUTE SHEET (RULE 26)



hydr oxy- 2- (4- met hoxy- benzenesul f onyl ) - 2- net hyl - 3- phenyl - pr opi onam de was

i sol at ed awocesolae4pen solid. Yield: 48% np 58 [err]C MS: 35§ Wgﬁéyéﬁrr] H
NVR (300 MHz, CDC[err]): [err] 1.4 (s, 3H), 3.1 (d, J=9 Hz, ci (d, J=
9 Hz, 1H), 3.9 (s, 3H), 6.8 - 7.8 (m 9H). 15 Exanple 13

2- (4- Met hoxy- benzenesul fonyl ) - 2, 5- di net hyhphex-4-enoi c acid hydroxyani de 20
Starting from 2-(4-net hoxy- phenyl sul fanyl )-propionic acid ethyl ester
(Example 1) ( | [

Beampl e 9, 127% Soudy HEodq Al 8%%‘5%‘%’8% i *Ga%?‘f*%?%*%?g%?c%d&%?ﬂ i
ester was |soﬂ&tl@éﬂs§%§ma§a§%m"l°§ | off) mtaemen@nmm@sy@spoemmwd

Fol | owi ng t he rgaidue e eRtradtiedwith cHRFofboin EXEWRLRA With H,0 and05 NNaOH
2- (4- met hoxy- benzenesul fonyl ) - 2, 5-di met hy| - hex-4-enoic acid etFM ester

was prepar ed, SUBEPR- TR orgasif xerngiueh%msyedowell with water, dried over MgSOs,

2- (4- et h05y hﬁ&%&@ﬁ&%ﬂceﬁw&d PA-RHREHR aqylsiuﬁhﬁ?ﬂacaﬁta%rd eﬂﬁ%eétéxos%sen yl
brom de (1.0 g, nmmol). Yield 1.0 g 1% Col orless oil 341 (MrH) +.
30 Starti nglsblamﬂar(abyﬁbmy Ybeldz‘éﬁ«gs(wﬂ%))MS -2279MiEHREt hyl - hex- 4- enoi ¢
acid ethyl ester (900 ng, 2.6 mmol) 800 ng (96% of

2-(4-met hoxyb%zaesﬁnéak&aaaﬁﬁfeoeﬁsddhg&&g%éydaﬁqul negmog@éﬁop@@ ol at ed as

a sem solid by followmng the procedu 313
(MtH) +. 35 Siettyléne@hlorids (100 ml) at 0° C, (4-methoxy-pheny1sulfanyl)—acetxc acid ethyl ester
2- (4- met hoxy- benzenesul fonyl ) - 2, 5- dlneth | - hex-4-enoic acid (1.0 g, 3.2

mol ) and1Pol bhignd0 :rmol))m Glzs(légﬂbm addsd slawlgxEhepeaction migowertymed 2- ( 4-

th b
ool at o oo a Ty A srtned &SGR} RbjpchiRiS 76 Whdund Tk UCIOR DRI i
(300 MHz, [er ,d}luFQ Iwiqh hexmm(@(y) whand stirred for 15 minutes. The solids were filtered off
gCg / th9 8/3 17633nd N%fseg, sbhﬁx&ﬁvas%dhed ﬂa tRe 61%@1& ﬂ"?ye? “ﬂﬂlbh v@zld)sm%d ﬁg #S 1egst(13n 52 H,
3- ( Bi phenyl - 4@?‘)‘%%?81365}‘}1“2@ Was W%W%ﬁ%%‘lﬂ ‘f’%ﬁli‘?‘li YVJ -hIAe pr opi ona

m de Fol | Q8 Ny, aBR: lHié?Qﬁleh@d B%r(Méﬂ‘,O‘{‘Qﬂte-éa and *BReBtratdd and the colorless (4-
~ 3-(bi phenyl - Fé\e nmet h oxi/ benzenesul fonyl ) - 2- met hyl - propi oni ¢ _aci d
et hyl ester ma%etéﬂw ayisulfonypracefic soidethylester Wos isglated mlo)l ¥reld: 100%;

2- (4- met hoxy- tmngggelswf‘.ﬁgyl) propionic acid ethyl ester and 4-

To stirred solution of the (4-methoxy-benzenesulfonyl)-acetic acid ethyl ester (2.5 g, 10
20 mmol), benzyl bromide ( 1.8 gm,10 mmol) and 18-Crown-6 (500 mg) in acetone (250
ml) was added K5CO3 (10gms, excess) and the mixture was refluxed for 24 hours. At
the end, the reaction mixture was filtered and the acetone layer was concentrated. The
residue obtained was extracted with chloroform, washed well with water, dried over
anhydrous MgSOy, filtered and concentrated. The product obtained was purified by
25  silica-gel column chromatography, eluting with 30% ethyl acetate: hexane. The
product, 2-(4-methoxy-benzenesulfony])—3—phenyl—propionic acid ethyl ester was
isolated as a low melting solid. Yield: 3.0 gm 86%; Low melting solid; MS: 349

(M+H)*.

30 To astirred solution of 2-(4-methoxy-benzenesulfonyl)-3-phenyl-propionic acid ethyl
ester (348 mg, 1 mmol) in methanol (25 ml), 10 N NaOH (10 ml) was added. The
reaction mixture was stirred at room temperature for 48 hours. At the end, the reaction
mixture was concentrated and carefully neutralized with dilute HCl. The residue
obtained was extracted with chloroform, washed well with water, dried and

35 concentrated. The product obtained was purified by silica-gel column chromatography

SUBSTITUTE SHEET (RULE 26)




(chl oronet hyl ) bi phenyl (2.5 g, 12 mol ). Yield 4.0 g, 91% Colorless oil;
V5. 438 (M+-Hye.9ys4a6ti ng from PCT/US98/17633

3- (bi phenyl - 4-yl)-2-(4-nmet hoxy- benzenesul fonyl )-2-nmethyl propionic 15 acid
- ethyl ester (3 g, 6.8 mmol), 2.5 g (89% of 3-(biphenyl-4-yl)-2-(4-nmethoxy-
benzenesul fonyl )-2-nmet hyl propionic acid wag 4 sol ated as a colorless solid
by followi ng the procedure as outlined in Exanple 9. np 161 [err]C, M5 411

(MeH) +. St art in élﬁ@ﬁ@ with ethyl acetate: methanol (95:5) to afford 2-(4-methoxy—benzenesulfonyl)-
3- (bi phenyl - 9’5 - met hoxy- benzenesul f onyl op| oni 0 acid

(2.0 g, 4.8 rrm)B-Ph pmwmmgas heolpﬂ@é@du‘(@l%@SQ;mgb |8§%d $i B4 *1, 1.2
g of

e R
(MrH) +; [err§H hiiol) SeColldwing[the procgdererds outlined in Exginple , deoxy-2-

E g; "l T)H) >, 252, (Eg g*‘lﬁeﬂ‘%{g‘i’enieﬁéi‘imel)-g-pgeﬁﬁaprgﬂ'ﬂnarxﬁdé)was 1Zol§te£l H% a browin sofid.”

2~ (4- met hoxy- beﬂzé&eﬁt%,me()TZMSiQﬁﬁ(MbHWy FH 2RMR - (300MEze fDIC3)a8 B @ (m,

hydr oxyani de 30y f) }994@@2%p9@gu7gga§(ﬂugm ned in Exanple 12,
2- (4- et hoxy- benzenesé 9-tri net hyl - deca- 4, 8-di enoi c aC|d et hyl

ester was prepared, starting from (2.7 10 ) of
2- (4- met hox}obenzenesul fonyl) - pr opi oni cg%?@"&’ HH& ester and geranyl

- bromde (3.0 g, 13 mol orless 409 (M+H) +.
35 St agti nggf rom )2 (4—1\/? thoxy-benz%hesu %yl)cﬁexanow acxd?lly oxy'r\gmd (MH)

2- (4- met hoxy- benzenesul fonyl )-2,5,9-trimet hyl -deca- 4, 8-di enoi c acid et hyl
ester (3 g, 7. 4 2r(MYthoRy- ﬂlegy(s@mndfexﬂm@mmmﬁxytebwa&m sasprding 1o e o-

trimet hyl a4 Ik @Wi ng
the procedutd s SOt AL Aol ERAhAL I Siling rEA I 2o e B0
(RULE 26) V\D39911m®43m1 4-methoxybenzenethlol (4.2 g, 30 mmol), 8.3 gofthe product was
- PCTI US98/ 17633 -

2- (4- met hoxy- be s, %ds&’s“rlgﬁé%E@?@%?‘h@f‘%ﬁ”é@‘*‘*& 8- di enoi ¢ acid (2 0 g,

5.2 mmol) and followi ng the procedure as outlined in Exanple 1, 1.8 of 2-
(4- met hoxy- benz Startug fromy2-{-metbogy-phanyisulignyldeesancic aidipidy stero(2i8g 10 mmol)

hydr oxyani dggwas, ilowifihd pr &h'Exaﬁ{bE@B %(41\:%};&3&»&1&@&6)
H AVR Soom i mep ot 5
[1.ep7r](s, 3H)? 2. gulfony)- lewmlﬂyf: ﬁli%ermsol@d@s@ﬁpl SS° 9 9§1"2~'§Pm
Hz, 2H) , (.7 (d,GZAC’R/Ié? 3&% (Mﬁ"ﬁ)‘h Exaerl e 16

Starting from 2-(4-methoxy-benzenesulfonyl)-hexanoic acid ethyl ester (2 g, 6.3 mmol)
25 1.5 g (83%) of 2-(4-methoxy-benzenesulfonyl)-hexanoic acid was isolated as 2
colorless solid by following the procedure as outlined in Example 9. Mp 116 °C; MS:

287 (M+H)*.

Starting from 2-(4-methoxy-benzenesulfonyl)-hexanoic acid (1.0 g, 3.1 mmol) and
30 following the procedure as outlined in Example 1, 700 mg of 2-(4-methoxy-benzene-
sulfonyl)-hexanoic acid hydroxyamide was isolated as a colorless solid. Yield: 60%;
mp 130 °C; MS: 302 (M+H)*; 'H NMR (300 MHz, CDCls): § 0.786 (t, J= 7.2 Hz,
3H), 1.1 -1.3 (m, 4H), 1.6 - 1.8 (m, 2H), 3.7 (m, 1H), 3.9 (s, 3H),7.2 (d, I =11
Hz, 2H), 7.8 (d, J=11 Hz, 2H), 9.3 (s, 1H), 10.9 (s, 1H).
35
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3- Cycl ohexyb-oblatugélr oxy- 2- (4- met hoxy- benzenesul f onyl ) - 2- met pdrnioeg@nam de
Fol l owi ng the procedure as outlined in Exanple 12,

3-cycl ohexyl - 2- (4- met hoxy- benzenesul fonyl) - 2-net hyl - propi oni ¢ aci d et hyl
ester was prepared, starting from (2.7 g-33Q mol) of

2- (4- et hoxy- benzenesul fonyl ) -propionic acid ethyl ester and bronp- 15

met hyl cycl ohexane (1.8 g, 10 nmol). Yi @xémgled19, 95% Yellow oil; M. 369
(MtH) +. Starting from 3-cycl ohexyl - 2- (4- met hoxy- benzenesul f onyl ) - 2- net hyl
propioni c acid ethyl e24{4Mdthoxy;befizehersuifonylRtetradpctritiiéhydrbxyamide

3-cycl ohexyl - 2- (4- et hoxy- benzene- sul fonyl)-2-nethyl propionic acid was

i sol ated a§ c@HdMethoxy-phinylsblfarfyb)-tetradecanditacid ethylester svis prepared actdrdingtb i n

Exanpl e 9. : ; +1 Plgdt:i .

S Vel Shaxyl T S gpabfel eftiod WBoudifida imMiabubic Pisirkhd phd L omesponding eghyl 2,
5.8 mmol ) and brasnemyristatet(p gl Oanmol and 4omethpxythiopherol 4hBige13.4 mmoal).5.0f  3-
| ohexyl - N-h - 2- (4- et ; |, |) - 2- Rt - ' id

s 257 sol il B PRRG A BOUREY YA §REF Lk geon ot lS; 4 QRIARL "S5,
(MtH) +; [err]H NVR (300 MHz, [err] [err] 1.4 (s, 3H), 2.3 -1.0 (m 13 H),

3.9 (s, 3HP, Brotingfrom B(4-methekfy-phehybmilianyl)-&tade¢anoigiapid etbyhepibr (39 230

N- Hyd -2- (45 L) =2+ e & ' h 9

Lyl et haxy) et eaéﬁf%?’?&‘%. BEpHEAIY of cetE) ibcarinld (P2 RoF S Mdhory, | |
exampl e 12, 2-benzemps yD-riredeqenaig acidrejhy)l ester was isolated as a colorless solid. yield:

nmet hyl - 3-[ 4-( | Ref. hdd Niak- Wez &lihoxy) - phenyl ] - propi oni c acid ethyl ester
was prepared, %’?@é,@{,gﬁp@é WB@(Z. 7 g, 10 mol) of
2- (4- met hoxy- benzenesul fonyl ) -propionic acid ethyl ester and the

4- (2- pi peddi ritartipg fromhid - methony-penzeneslfonyl)-tearadeeanoicaicidashyl ester @.312.5.3 ¢,

98% Brown oi lmm§:2.6 g%f% 5P 2- 4—meth\6Qy-%%ﬁ£a%ésﬁfonyl)-tetradecanoic acid was isolated
PCT/ US98/ 17633 -36_ - St

2- (4- met hoxy- FEAFEIEES %%@hl?pgo fvgireng theiprecedure as optliged iniExample P. B R2AE: -

phenyl ] - propi ggkc ' hyl ester (4.0 gin, 7.9 nmmol) 3.5 g (Yield: 94 9%
of 2-(4- net hgg&%gequ:\(zhgqﬁggul fonyl)-2-net hyl -3-[4-(2-pi peridin-

1-yl-etho -phenyl .- propi oni.c acid was jsol ated, as colqrle crystal.s by
fol | owi ng%e 5%&?%8'2%‘“%&‘?‘5'%@82‘% sylfonyl);isiragecanpic ffid (bt gei-?‘ p@fwlf/s:
462. 5 (MrH) +. dnddoléwigg thieqptocedure as outlined in Example 1, 670 mg of 2-(4-methoxy-

2- (4- met hoxy- henzenestl f | ) 2-nmethyl - 3-1 4: (2-pi peridi n- leVl-et hoxy).- ..
phenyl } - pr opi off %ngﬁ"ﬁgm @% cCapoL ¥ ﬁv%(wwf"@&f%s% f‘é’%‘%é@@?‘%@'
outlined in  57%; mp 114 °C; MS: 414 (M+H)*; 'H NMR (300 MHz, DMSO-dg): 5 0.85 (t, =7

Hz, 3H), 1.16-1.27 (m, 20 H), 1.66 (m, 2H), 3.62-3.70 (m, 1H), 3.87 (s, 3H), 7.12
25 (d,J=15Hz, 2H), 7.73 (d, J = 15 Hz, 2H).

Example 12
30 N-Hydroxy-2-(4-methoxy-benzenesulfonyl)-2-methyl-3-phenyl-propionamide
To a stirred solution of 2-(4-methoxy-benzenesulfony!)-3-phenyl-propionic acid ethyl
ester (1.0 gm, 3mmol) (example 9), methyl iodide ( 1 ml, excess) and 18-Crown-6
(500 mg) in acetone (250 ml), K,CO3 (10 gm, excess) was added and the reactio_n
mixture was refluxed for 24 hours. At the end, the reaction mixture was filtered and
35 the acetone layer was concentrated. The residue obtained was extracted with
chloroform, washed well with water, dried over anhydrous MgSO, filtered and
concentrated. The product obtained was purified by silica-gel column chromatography
by eluting it with 30% ethyl acetate:hexanes to afford 2-(4-methoxy-benzenesulfonyl)-
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exanple 1, 1 g of N hydroxy-
2- (4- met hoxywoasazaesul f onyl ) - 2-nmet hyl -3-[4-(2- 10 PCT/US98/17633
pi peri di n-1-yl - et hoxy) - phenyl ] - propi onam de was isol ated as col orl ess
solid. Yield: 1 g, 48% np 98[err]C M. 477 (MtH)+; [err]H NWVR (300 MHz,
[err] [err] 1.2 (s, 3H), 3.5 - 1.5 (m 16 M43-3.9 (s, 3H, 4.4 (m 1H), 6.5
- 7.8 (m 8H), 10.8 (bs, 1H). Exanple 18 15 2-[4-(2- Azepan-
1-yl - et hoxy) - benaéttyl 3-ghényieprbsiviic Bein etiyeastéd @piledloflespilonYieldl.0 @, 98%;
hydr oxyam de Fol |l owing the procedure as outlined in exanple 12,
2-[4-(2- azepan-MSyB‘i%aﬁdrﬁ?*}-
benzyl | - 2- (4- met hoxy- benzenesul fonyl ) -propionic acid ethyl ester was
prepared, 20  S§gfiins Honi ﬁanfealo}y-%pan_ﬁeéﬂthﬁl)-Qfmethyl-3-¥henyl-pr8pionic acid ethyl
2- (4- met hoxy- benzen sulfonil - QI BI oni C acj d.etg%/é es g\r and t he D2
1- [ 2- (4- chl or one¥eR{P0MEns 9&'@@%% 9 mggpantitativs) el oRFFzensRuoRy Ly 2 g,
90% Brown oi | ; mbfly]l-$pfedyMpidpioniciicd whdigolated By foliowing the procedure as outlined in
2-[4- (2-azepan-1-yl - et hoxy) - benzyl 2& nmet hoxy- benzenesul fonyl )- 25
propi oni ¢ aci d Bxdmple 8sCeloriess oil, ¥1H 335 @I+ ) 3.5 g (VYield: 94 % of
2-[4-(2-azepan-
1-yl - et hoxy) - be@éﬁiﬂ#ﬁfﬁmﬁ Mﬁﬁéﬂwfb@ﬁi&smt%ﬂybxzrméthylm-ﬂibh?pp&pﬁﬁicchcmoo
i solated as_sem -sol'id by follow ngtht he péocedure s qutli eld Ly ex?[ﬁ)le 9.
VB 476 (M9 +. mg; 2/ el anrd fellowing the procedure as outlined in Example 1, 450 mg of N-
2-[4-(2-azepan- ﬂydfbxyewﬁmze)hdwbéuiehcsmtbﬂymre_trhaxyl=3:pm9nmpioﬁamde)wasB0

- propionic acid (2.0 g, 4.2 mm])_and follow n thegprocedure as outlined in
" exanple 1, 1 g isplatedas abrown solid. Yield: 48%; mp 58 °C; MS: 50 (M+H)+; 'H NMR (300

2-[4-(2-azepan-1-yl - Y9 5 hen 329~ L45N oxy- he e f | % aPL.ORirONI C
aci d hydr oxyani @%@&%@P@d&%ﬂcéﬁ réé%“éomg-é&f{?a%%% %37‘3/5%
68[err] C, M5 4@.%-(%3%*9?!2.9”]"' NVR (300 WHz, [err] [err] 1.23 (s, 3H),
3.5- 1.7 (m 18 H), 3.8 , 3H, 4.2 (m 1H), 6.4 - 7.89 (m 8H), 10.9
(bs, 1H). 3% SUBSTI TUTE SHEET ( RULE 26) WD 99142436

PCTI US98/ 17633 - 37 - Exanple 19 Example 13

2-[4-(2- Azepan- 1-yl - et hoxy) - benzyl ] - 2- (4- net hoxy- benzenesul f onyl ) -

pent anoi ¢ aci d hydRa4yviethoey-benzenesulfonyl)-2,5-dimethyl-hex-4-enoic acid hydroxyamide

2-[4- (2- Azepan- 1-yl - et hoxy) - benzyl ] - 2- (4- met hoxy- benzenesul f onyl ) - pent anoi c

achd ethyl g3t e, Wiy Bk AYH ARG Prdhyiibayh WoGRE Ak 5T JRY amiit 1y @

i n exanple i
g; 50 mmol) and following the procedure as outlined in Example 9, 12 g of 2-(4-

methoxy-benzenesuifonyl)-propionic acid ethyl ester was isolated as a semi-solid. yield
100%; MS: 256.1 (M+H)*.

25  Following the procedure as outlined in Example 12, 2-(4-methoxy-benzenesulfonyl)-
2,5-dimethyl-hex-4-enoic acid ethyl ester was prepared, starting from (1 g, 3.6 mmol)
of 2-(4-methoxy-benzenesulfonyl)-propionic acid ethyl ester and isoprenyl bromide

(1.0 g, 6 mmol), Yield 1.0 g, 81%; Colorless oil; MS: 341 (M+H)*.

30 Starting from 2-(4-methoxy-benzenesulfonyl)-2,5-dimethyl-hex-4-enoic acid ethyl ester
(900 mg, 2.6 mmol) 800 mg (96%) of 2-(4-methoxybenzenesulfonyl)-2,5-dimethyl-
hex-4-enoic acid was isolated as a semi solid by following the procedure as outlined in

Example 9. MS: 313 (M+H)*.

35  Starting from 2-(4-methoxy-benzenesulfonyl)-2,5-dimethyl-hex-4-enoic acid (1.0 g,
3.2 mmol) and following the procedure as outlined in Example 1, 700 mg of 2-(4-
methoxy-benzenesuifonyl)-2,5 dimethyl-hex-4-enoic acid hydroxyamide was isolated

as a Iow melting solid. Yield: 67%; MS: 328 (M+H)*; 'H NMR (300 MHz, CDCl3): &
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Starting from 2-(4-nethoxy-benzenesul fonyl)-pentanoic acid ethyl ester (3.5
g, 11.7 mwg9satel- [ 2- (4- chl oromet hyl - phenoxy) - et hyl | - azepgpgafsde/desy 12 8
mmol). Yield 10 2.58 g (42%; brown oil; Ms: 532.4 (MH) +. _

2-[4- (2- Azepan-1-yl - et hoxy) - benzyl ] - 2- (4- met hoxy- benzenesul f onyl ) - pent anoi c
acid was prepared starting from 2-[4-(2-azgpan-1 :
-yl - et hoxy) - benzyl ] - 2- (4- met hoxy- benzenesul fonyl ) - pent anoi ¢ aci d et hyl
ester (2 g, 3.1HHY lgsal ' ang| ( _| (15
m). The r esulltjf%’ m&%'gr(g’ al/aés@%r’ Egﬁg gg (gg'jt%q)hg%oﬁsgﬁei?(gﬁﬁgl(%qfﬁ retd .
830 my (44% ; 2Pod8 @olsdl Hp2D.[err]C MB: 504.4 (MrH)+. Starting from
2-[4-(2-azepan- 1-yl - et hoxy) - benzyl ] - 2- (4- et hoxy- benzenesul f onyl ) -

pentanoic acid (690 ng, 1.37 nmol) and_foll ovv'ulg t he procedure as outlined
in 20 exgrrpl e 1, 240 ng of Example

2-[4- (2-azepan; 15yl - et hoxyl-Dpbenzyl 1-2-(4- met hoxy-b ene- . .

sul[ f ogyl )-Zpgn%ﬁ%‘%be‘yi'p’dﬁ%§‘dg%{g%ﬁé’&‘é“&g§’xy' 8?%@%’? Zgyﬁsyrgpqhgb\prgmop@mdﬁ el d

34% np 85 [err]C Ms: 519.2 (l\/HrH)[err.]; [err]H NI\/R. (300 MHz, DVsO-d6): d

e e et in

Hz,,2., 9. 07 ,n ,n -1-’efh¥-.p i eq'll' r P d, st om (2.7

N- Hydlr_?)xy-lg- ( %Iﬁaﬂs ngﬁgw-bmépugggé}mpmﬁw icZacidethil-esier sndd-opy |

am no- etho = cFatoll ' \ e A

o no- et oY el 1o 89 fima Pk ORI O A CRIAREELT 18538

met hyl - 3-[ 4- (AMNH)*di | sopropyl am no- et hoxy) - phenyl | - propi onic acid et hyl

ester was prepared, starting from (5.4 g, 20 nmmmol) of

(2NN so ﬁﬁ?ﬁ-ﬁ%‘ﬁ%ﬁ%& D0 neftly oEhadbtsnfibh gt 23nb opionic. |

8.9 g, 88% veridmhyiester (ks, GOEmadl), 55 (89%)| of eipheayt-f-y5-2-omethoxy-

2- (4- met hoxy - hRZeeafonyD W inkthyt propidtic-adid whas(isolhid di h eQIBHERYbI by following

am no- et hoxy)&ghenyl -propioniCc acid ethyl ester (4.0 gm 7.9 nmol) 3.5 g

(Yield: 929 dhe procedure as outlined in Example 9. mp 161 °C; MS: 411 (M+H)*.

2-(4- et hoxy-benzenesul fonyl)-2-nmet hyl -3-[4-(2-N, Ndi i sopropyl am no- WO
8

99/ 42436 Starting from 3-(bipheny_l—4—yl)-2-(4-methoxy—benzenesulfon?'l)Ecﬁ%Wﬁzﬁfé?’ -3

- et hoxy) -phenyl ] ..ptopj oni ¢ .acCi s.isplated,as colarless cr s. by
ot | ovi g Bhe. i ® masoff s tollving B Brograuits o Qpflaed Faivapmele f2 896 ¢
(MtH) +. St ar t i Rpiphenpl-4-yl)-N-hydroxy-2-(4-methoxy-benzenesulfonyl)-2-methyl-propionamide
2- (4-met hoxy-b | f ) - 2- |-3-14-(2-N N-di i |
(4-methoxy Wbiso, gt%(lllas &;%rlgss solriE %gldz 8%; m;() 177 %C; MISI: 3%) r(l(\)dt-)i-)f-l)“; ITHNMR
(300 MHz, CDCl3): 6 1.4 (s, 3H), 3.2 (d, J=9 Hz, 1H), 3.7 (d, J= 9 Hz, 1H), 3.9 (s,

3H), 7.0 - 7.8 (m, 13H), 9.7 (bs, 1H).
25

Example 15
2-(4-methoxy-benzenesulfonyl)-2,5,9-trimethyl-deca-4,8-dienoic acid hydroxyamide

30 Following the procedure as outlined in Example 12, 2-(4-methoxy-benzenesulfonyl)-
2,5,9-trimethyl-deca-4,8-dienoic acid ethyl ester was prepared, starting from (2.7 g, 10
mmol) of 2-(4-methoxy-benzenesulfonyl)-propionic acid ethyl ester and geranyl

bromide (3.0 g, 13 mmol). Yield 4.0 g, 98%; Colorless oil; MS: 409 (M+H)*. '

35  Starting from 2-(4-methoxy-benzenesulfonyl)-2,5,9-trimethyl-deca-4,8-dienoic acid
ethyl ester (3 g, 7.4 mmol), 2.8 g (96%) of 2-(4-methoxy-benzenesulfonyl)-2,5,9-
trimethyl-deca-4,8-dienoic acid was isolated as a colorless oil by following the

procedure as outlined in Example 9. MS: 379 (M-H)-.
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5 am no-et hoxy)-phenyl]-propionic acid (2.0 g, 4.1 nmol) and foll ow ng

t he procedurwosesdsl i ned in exanple 1, 1 g of PCT/US98/17633

2- (4- met hoxy- benzenesul fonyl )-2-nmethyl -3-[4-(2- N, N-diisopropyl

am no- et hoxy) - phenyl ] - propi onam de was isolated as colorless solid. Yield:
1 g, 49% np 98[err]C (Hcl Salt); MsS: 493 (M4H +;, [err]H NVR (300 MHz,
[err] [err] 1.2 (s, 3H), 1.3 (d,6H), 1.4 (d,6H, 3.5 - 1.5 (m 6 H, 3.9
(s, 3H), 4.4 (SSta&'i‘ﬁ frétﬂ2 @-rﬁethox -Bengéfes@itdn: 1)32)5 &uﬁ:ﬂéthzﬂ-&ﬁoa—@éﬁﬁb@ adid

ey aroxys 2 (4 i ﬁfﬁilyf r;%tb?awnﬁﬁsﬁ% it ool e 2

procedure as OU(A-m&%nybemamllfenﬂmz S&ﬁﬂnmm}mwﬁmmmu Fadystyamide was
nmet hyl - 3- [4d(2 @ngll\;tgqlgtapyl ae;nsglngégg&g/g @ (]M-EI{qulI-(I)RIIIv(I:R?g(I}OdI\/%zh I ester
26?4p£rgltoﬁz)>e<y bZ%ze ulaé_ﬁ 1) -p 1.0 dld t(h hje be a(1 tI_B

4-(2-N, N-di ef hy! hf to hi)@)()st:{)lgﬁzlsﬁyéhgg i ‘Zs(é % 34 6 r‘r?rt?l()s’.ﬁq‘)’eld
8.59, 89% B te] [

2- (4grret ho(Z(y lrognzeﬁ}elsu}ll% %A@’QQRE%QZQ’?T@H%%—JﬁQ{%y am no-

et hoxy) - phenyl ] -propionic acid ethyl ester (3.5 gm 7.7 nmmol) 3.0 g (Yield:
85 % of 2-(4-nethoxy-benzenesul fonyl)- 2%,[%,;&;73/%3-[4-(2- N, N- di et hyl
am no- et hoxy) - phenyl]- 25 propionic aci i sol ated as col orl ess

crystals b ollo X 2 L -
: e)r/f] a sMsy 12 o wcﬁy/ﬁlohagdg ggglsﬁy %(f-?xeﬂiﬂx&lﬁéﬁ&nbﬁli@ﬁﬂw fietByl-pYopiSfmiite

2-(4-meth -b I f 2- met
et Eloxg?- pﬁ)e(%yl f%ﬁg‘gﬁ‘éﬁb“g ‘>8/E dHIe(age"B edlfﬁé’fﬁﬁ’éﬂ%ﬁ ll\gg- &E’szﬁ@"mﬁ@‘”ﬂf "ocedur e
as 30 (k)\Ut i Bed:cmnmﬁffmﬂEZ “metlyleprafionic acid ethyl ester was prepared, starting from (2.7
2- (4- et hoxy- be
am'( nomgt hoxg) p%@ﬁ@ﬁd Co}?/{) %%h@; i\%xge?eg%l? rﬁréﬁb@ﬁ%lglagﬂ%& est%rl gbmﬂlel d:
clngc lgf% : np1 ]5615&[11?{163]&&er (23l (gt, 10 rd‘rﬁﬂ) 4&651&3 5 %Mﬂ)ﬁ Yemewrdﬂ;hgﬂv(aseiémﬂw

err : : S

6\% 95}_212 4265 i étamrggnhom@-cycil'o?lexyl-(Z-a—mgtkgxy- e?ngnlélé\ﬁg bJEE m%ﬁ%%g}; 6)
- 39 - Exanpl e 2thylester (3 g, 8.1 mmol) 2.5 g (90%) of 3-cyclohexyl-2-(4-methoxy-benzene-
N- Hydr oxy- 2- (4- gy W%mp%ﬂfy?awc%}d wasisOTEl %! eotoreds Sctid¥yPRibiingle ¥! - eth

oxy) - phenyl]-propi
20 procedure as outlined in Example 9. mp 116 °C; MS: 341 (M+H)*.

633

Starting from 3-cyclohexyl-2-(4-methoxy-benzenesulfonyl)-2-methyl-propionic acid
(2.0 g, 5.8 mmol) and following the procedure as outlined in Example 1, 1.1 g of 3-
cyclohexyl-N-hydroxy-2-(4-methoxy-benzenesulfonyl)-2-methyl-propionamide was

25  isolated as colorless solid. Yield: 55%; mp 58 °C; MS: 356 (M+H)*; TH NMR (300
MHz, CDCl3) 6 1.4 (s, 3H), 2.3 -1.0 (m, 13 H), 3.9 (s, 3H), 7.0 (d, 8.8 Hz, 2H),
7.69 (d, 9.0 Hz, 2H).

Example 17
30
N-Hydroxy-2-(4-methoxy-benzenesulfonyl)-2-methyl-3-[4-(2-piperidin-1-yl-ethoxy)-

phenyl}-propionamide

Following the procedure as outlined in example 12, 2-(4-methoxy-benzenesulfonyl)-2-

methyl-3-[4-(2-piperidin- 1-yl-ethoxy)-phenyl]-propionic acid ethyl ester was prepared,
35  starting from (2.7 g, 10 mmol) of 2-(4-methoxy-benzenesulfonyl)-propionic acid ethyl

ester and the 4-(2-piperidin-1-yl-ethoxy)-benzyl chloride (2.9 g, 10 mmol). Yield

4.8 g, 98%; Brown oil; MS: 490 (M+H)*.
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5 Foll owi ng the procedure as outlined in exanple 12,

2- (4- met howgyrPaRgagnesul fonyl ) -2- net hyl - 3-[ 3- (2- pi peri di n- NUS98/17633

1-yl - et hoxy) - phenyl ] - propi onic acid ethyl ester was prepar edCT arting from
(5.2 g, 20 mml) of 2-(4-nethoxy-benzenesul fonyl)-propionic acid ethyl

ester and the 3-(2-piperidin-1-yl-ethoxy)-3gnzyl chloride (6.0 g, 20 mol)
Yield 8.2 g, 83% Brown oil; I\/IS 490 (I\/H—|)+ 10 Starting from

2- (4- met hoxy- benzenesul fonyl - et hyl - 3- %2 pi peridin-1-yl - qgﬁ/
pheny! | - pr opi cYaréing fom ‘hgne Y@meeewl@ﬁyl) zm%h%[ﬂr(ztplpe@dlwr)ér OXYY o .
of 2-(4- phen l-proplomc acid ethyl ester (40 ,7.9 mmol) 3.5¢ (Yxeld 94 %) of 2-(4-

opi 2&’?%‘22?563@?“?@8?%»;%&2@%%} sbi—saﬁ—y@ sy obpmnprmberlpBRitteLr o
From 2- (4. ot hy behoenesubLon) 2 ﬂ°“°§""[‘%‘“?f5‘*°°f“‘“"“‘*’er. TV ot hoxy) -
phenyl | - pr opi o‘%ﬁ%‘ %?éslf’gﬁg S n%fs W&'ﬁf% fol | ow Ir[:gpt he proceéure as g
outlined in exanple 1, 1.8 g of

2- (4- met hoxy- Hisartiog &tou ZW)hOnybnszbsmBD{lannhplefi-i[@(%pipel;idin-lzjzl-ethoxy)-
Se0 my 4o (VTR @fﬁﬁ g"ﬁf’%ﬁ}ﬂf it 8 DrpBind us Sufihblin 5
3H), 1.6-1.8 (9%ampled, 1gof (4gpgthoxy-benzenespifgnyly2-methyl-3K(2-6. 7 -
7.8 (m 8Hp éldlmvyl-&ﬂox & répioraide was isblated s colorless solid. Yield:

L R L B S RPN T

outlined in exngplies i, I8H)A3.9((s,BHY} 4(Baahi My, 06.5heng (h; 8H), 10.8 (bs, 1H).
pi perazin-1-yl]-propoxy}
- phenyl) - 2- (4- met hoxy- benzenesul f onyl ) -2- ihx propi onic 30 acid et hyl
ester was ggepared startlng from (2.7 ) of 2-(4-nethoxy-
0

b | |

LT 5e (s ohi or oret R ALIAR ACkbb) Bz "‘”“ﬁP“ %'Bgﬂzgﬁeﬁ“}f°5¥‘z)8f°£§°“ﬁ%% 2
g, 11 mmol). Yleld559, 89% Brovvno NRBMide 6 ( M+-H) +. 35 Starting
from3-(4-{ 3- | or 0- phen grazin ro hen -2-(4-
met hoxyE beilzenééhﬂ 1B$1 Proce "“'%P&WSS}W*‘B‘ éfcf%é[%"?@'l %aaf‘ ‘?ﬁh é?n 6.( 5
gn*r?lll) { g ? g g Ybeﬂzyll]-27(3-r%thaiy-b?nzeneaslul_fmtyi)_-pmpl_omc acglxeth):l e?]tex;] w?s ?repared

> (- ot hodd- panBk o B0y e IORRD B orte spekhprs b SRR B robionie agid ety
col orl ess VSt anhd the316[2-(4-chloromethyl-phenoxy)ethyl]-azepane (3.03 g, 10 mmol). Yield
PCT/ US98/ 176334540 90%; Brown oil; MS: 504 (M+H)*.

Starting from 2—[4-(2-azepan—1-yl-ethoxy)-benzyl]~2—(4-methoxy—benzenesulfonyl)—
25  propionic acid ethyl ester (4.0 gm, 7.9 mmol) 3.5 g (Yield: 94 %) of 2-[4-(2-azepan-

1-yl-ethoxy)-benzyl]-2-(4-methoxy-benzenesulfonyl)-propionic acid was isolated as

semi-solid by following the procedure as outlined in example 9. MS: 476 (M+H)*.

Starting from 2-[4-(2-azepan-1-yl-ethoxy)-benzyl]-2-(4-methoxy-benzenesuifonyl)-
30 propionic acid (2.0 g, 4.2 mmol) and following the procedure as outlined in example 1,
1 g of 2-[4-(2-azepan-1-yl-ethoxy)-benzyl]-2-(4-methoxy-benzenesulfonyl)-propionic
acid hydroxyamide was isolated as colorless solid. Yield: 1.8 g, 87%; mp 68°C; MS:
491 (M+H)*+; IH NMR (300 MHz, CDCl3): & 1.23 (s, 3H), 3.5 - 1.7 (m, 18 H), 3.8

(s, 3H), 4.2 (m, 1H), 6.4 - 7.89 (m, 8H), 10.9 (bs, 1H).
35
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crystals by followi ng the procedure as outlined in exanple 9. M 196 'C,
V5. 588.1 (vwdga2@86arting from 3-(4-{ PCT/US98/17633
3-[4-(3-chl oro-phenyl ) - pi perazi n-1-yl]-propoxy }-phenyl)-2-(4- 5

met hoxy- benzenesul fonyl ) - 2-net hyl -propionic acid (3.0 g, 5.1 nmol) and
follow ng the procedure as outlined in exanghe 1, 1.8 g of
3-(4-{3-[4-(3-chl oro-phenyl)- piperazin-

1-yl']-propoxyl - phenyl) - N- hydr oxy- 2- (4- nemmg}mbfmzenesul fonyl)-2-

met hyl - propi onam de was isolated as pale yellow solid. Yield: 1.8 g, 55%
np 122[err] C (HCl Sal t)f A,(M&ze?éﬂl ?Mbn)-ﬁmyl]-ﬂ(%t&a&@%ﬁ&@psmw r]):

1.2 3H), 3.4 - 4.5 2H), 6.5 -
Eserzr](m 12|(—|)S o (bs. 1H). Exanpl¥® ot atid hydroxSamid) (m 2H

2- (4- Met hoxy-soenzenesul f onyl ) - 5- rret hyl - 2-[ 4- (2- nor phol i n- 4-yl - et hoxy) - benzy
1]- 15 2—[4-(2-Azepan- -yl-ettivxy)-Benzyli2e(darettiotyyhnasneautfonyl)pentaneic iaeide d

ol )+ 1 sopr enyl SO SAEHUE GERERY s Bl Mechfrp oW &"j‘t‘“" ige29, 20

acet one (250 ni )Snaamgefma-(kmwmn@msulf@nmgmamelactld.é %ﬁr}ﬂ rg@il dxed
foe 24 hours t [ S)gpg,l f one
| ayer was concen{rélg) e%aq'l% @%&i&?}%ﬁ@%ﬂ%ﬁ%}?leﬁé V\agﬁeex(?:’g?gtlggqe\ﬁﬁl?g ‘iliéﬁi

chl orof orm y@sh2ds8 wehd%yirowneileMS: 632.4 @vBEDT. anhydr ous MySO4, filtered
and concentrated. The product obtained was purified by silica-gel colum

" ch t hy, th {

o et hoxy- end ikl At yalis) ngrz?ﬁej @ ionBE) SiFenc LR Aifanoic acid
i sol ated as a coivesipieparsd Siﬂmng‘ﬂ%ﬂ%i{ -(-apep m‘@%@@HWFﬂWﬁ 4-mRetRoXyr ocedur e
as outlined in egapp ﬁ@ul%@n 1) efnf’an%ta@f&@m%ﬂéﬂﬂ%sybﬁ%ﬂﬁ&) digsolved in methanol

met hyl - 2-[ 4- gz nor p - hex-.4-enol c a

was prepar edld st @0&%@4 %a%()g%/ #ﬁﬁq ltipg mixture was wor egupaquthn g
h b | d
2- (- met hoxy- e“éﬁﬁagkogﬁg{hgﬁm TRAPY orv s ﬂl?'s% *2¢ M- Sblulvasher an

4- (2- mor phol i n- 1- enz g, 11 nol). Yield 4.5
g, 82% Brown oil; MS: 546 (MtH) +. Startlng fro I
2- (4- Met hoxy- benStrtingifrers 2;[H(2-3zenaptigyl-ethoxy) PWMBT%%P?‘H"W‘W“Z"“GS“HMY )-

(eg( ho?é) t;gnzyl ] - BéntdncRRi& (690insk, §13THhmEH afd fdildwihgtie pRocedutrad Juthact iy
I e

2- ¢ 4- Met hox ﬁ%enf@%@ﬁllfwg of2-{:{%sazepan- | 71-phorprbsAml)- 443%6“&"” Knﬁ'enzyl

1- 35  hex- 4- engilfongbipgniansiciasidhgtiedyanids et isohatddds byelow salid. njicld 4 %;
d tl d /14243
orocedure as outl[ned L0 exane) 60 8 1V RMR Y0 M Eiso-agr 1P ¢ 34503 ks,

3H), 0.78-1.77 (m, 16 H), 3.04-3.46 (m, 4H), 3.87 (s, 3H), 4.26 (m, 2H) 6.87 (4,
J = 8.7 Hz, 2H), 7.14 (m, 4H), 7.71 (d, J = 9 Hz, 2H), 9.07 (s, 1H), 10 (s, 1H).

25
Example 20

N-Hydroxy-2-(4-methoxy-benzenesulfonyl)-2-methyl-3-[4-(2-N,N-diisopropyl amino-
ethoxy)-phenyl]-propionamide

30  Following the procedure as outlined in example 12, 2-(4-methoxy-benzenesulfonyl)-2-
methyl-3-{4-(2-N,N-diisopropyl amino-ethoxy)-phenyl]-propionic acid ethyl ester was
prepared, starting from (5.4 g, 20 mmol) of 2-(4-methoxy-benzenesulfonyl)-propionic
acid ethyl ester and the 4-(2-N,N-diisopropyl amino-ethoxy)-benzyl chloride (6.1 g, 20

mmol). Yield 8.9 g, 88%; Yellow oil; MS: 506.5 (M+H)*.
35

Starting from 2-(4-methoxy-benzenesulfonyl)-2-methyi-3-[4-(2-N,N-diisopropy!
amino-ethoxy)-phenyl]-propionic acid ethyl ester (4.0 gm, 7.9 mmol) 3.5 g (Yield:
92%) of 2-(4-methoxy-benzenesulfonyl)-2-methyl-3-[4-(2-N,N-diisopropyl amino-
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-41 - Starting from yl - 2-[ 4 (2 ol 4¥J

2- (4- Met howobwsaasesul f onyl ) - 5- et hyl - 2-[ 4- (2- nor phol i n- 4-y]

et hoxy) - benzyl ] - hex-4-enoic acid (1.0 g, 1.9 mmol) and foll ov(\:ll'rﬁUgSgP/We633
procedure as outlined in exanple 1, 450 ng of :
2- (4- Met hoxy- benzenesul fonyl) -5-met hyl - 2- [ g ( 2- _ _

nor phol i n-4-yl - et hoxy) - benzyl ] - hex- 4-enoi ¢ acid hydroxyam ((:Iecjwag : s;)I a"tvgd
as pale 5 yellow solid Yield: 450 nmg, 45% np 92[err]C (HA Salt); :
57op( Merr]H +§th‘{"é(P'P]?W opigais agid, Wasdselated as golorless crystabyhy following(the 2H) |
3.5 - 1.8 (m précedre & .datlifed iBkhample 5. Mp 6824€;, MsA4186 (Ml)+6-5 - 7.9 (m
8H), 11.5 (bs, 1H). Exanple 25 10

-2- . - | f | ) - 22 | -3-[4-(2-N | et hyl . am no-
et oy - Dheny SR8 e 2% SRRy e enkr S ety r 42y Slegprivophenol
gﬂ 12.2 8’ 160 rmih;o-emn-phmmypgopinninacigﬂ(z.O()gS,g,1 ﬂ:ﬁibll)miiggblkbvgigg giegiﬁ{)@\{/lmfgsfa 400

-brono et : ; , D .
Th)e reaE:t i on n%g &ﬁ{ngﬁ\'}\rlgs r {%,Xéga}f %F@Jllg%lr’&gﬁgc_' il offyi)’?'&ﬁ%tﬁl' ﬁ@"e(;zat. ure.
The reaction rN,N-én@pfwyl mlhw_}’t)-lp_hmlhpmpmmmllt{lmak isclaied s caibﬁ?;s solid.
2- (4- hydr oxy- I . . £S5 .
col(orl gss oiyl m%l?%@%g%@g&%ﬁ;% ?m )ZOWN%WQOPM%X @F@?I on
O 2y (4t o e bk ARy DA RO boack e 0 52 & S48 (200
mol ), an erg.’ - ; CIR | | \ _ '
excess) was added angﬁrefruxed fsor%rg hrs. At the end, reaction mxture was
filtered and concentrated. The residue 0obta nsg was extract ed with
chl orof orm and washed- well with water. Elc')"tmmks ri ed and concentrared. The

col at ed as. col DTAoRUE- G R btngenssiicontl 2Rl 5 BE NG ety onfno- "
2- (4- Et hoxd- phenyl sul f anyl ) - pr opiethexy)-phenylleprbyionanikder was converted to

2- (4-ethoxy- phenyl sul fonyl)-propionic acid ethyl ester by follow ng the
procedure as didlopingthe procsdure ag euilipecdingxamplealds 2ri#-niethdkytbenwénesplfdngl)-2-

procedure as ométhy®M-(NANENUBhA alno-ethbosly)ofHaa :phﬁﬂasﬁaﬁaule Pé(#tér' T
e MR R S 2h o W s By
2- (4- et hoxy- bmkhethgslwsfeom mm(ammﬂhﬂ?ﬁamimcétﬂomibhhzlygégﬁﬁd@ﬁs g,@ziael 448
-(2-NN-digt h ' j . .2 mol ). .8
o ot BB YRS G00AS! R4 ety

Starting from 2-(4-methoxy-benzencsulfonyl)-z-methyl-3-[4—(2-N,N—diethyl amino-
ethoxy)-phenyl]-propionic acid ethyl ester (3.5 gm, 7.7 mmol) 3.0 g (Yield: 85 %) of
2-(4-methoxy-benzenesulfonyl)-2-methyl-3-[4-(2-N,N-diethyl amino-ethoxy)-phenyl}-

25  propionic acid was isolated as colorless crystals by following the procedure as outlined
in example 9. Mp 96-98 °C; MS: 450.5 (M+H)*.

N

Starting from 2-(4-methoxy-benzenesulfonyl)-2-methyl-3-[4-(2-N,N-diethyl amino-
ethoxy)-phenyl]-propionic acid (2.0 g, 4.4 mmol) and following the procedure as

30  outlined in example 1, 1 g of 2-(4-methoxy-benzenesulfonyl)-2-methyl-3-[4-(2-N,N-
diethyl amino-ethoxy)-phenyl)-propionamide was isolated as colorless solid. Yield: 1g,
48%; mp 56-59°C (HCI Salt); MS: 465.5 (M+H)*; 'H NMR (300 MHz, CDCl3): 8 1.1
(t, 6H), 1.3 (s,3H), 3.2 - 3.9 (m, 8 H), 3.9 (s, 3H), 4.3 (s, 2H), 6.5 - 7.8 (m, 8H),

10.8 (bs, 1H).
35
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2- (4- et hoxy-benzenesul fonyl ) - 2- net hyl - 3-[ 4- (2- N, N-di et hyl am no-

et hoxy) - phenyl ] - propi onic acid ethyl ester (4.0 gm 8.1 nmol) 3.2 g (Yield:
80 %9 of 2-(4-ethoxy-benzenesul fonyl)-2-nethyl-3-[4-(2-N, N-di et hyl

~ am no- et hoxy) - phenyl ] - propionic acid was isolated as colorless senm -solid
by follow ng the procedure as 5 outli npghrhdle @9anpl e 9. MS: 464.5 (MHH) +.

Starting from 2-(4-ethoxy-benzenesul fonyl) - -nethyl 3-[4-(2-N, N-di et hyl

anmi no- et hoxy) - pRedydrbx mqnlm&yaﬁhﬁkné&lﬁn?n -2meth R 3-(Bpigeridih! 10y Mitbxiyhe

procedure as outlined in exanple 1,

2- (4- et hoxy- benzenesul f onyl ) - 2- nethylm§m?upﬁﬁmmﬂmm¥b di et hy

h d I | orl
2ol 1q. vierds 1 oiwingdle Brogpi ol s Sxils 1 £ P melnoR BeseaRpsuiipnn G-
MHz, [err] [err]mdéh@-3- B-(Z’a’;hjsencﬁn-1—ya-bmoﬁﬁ}pheﬁyl}pf@icﬁid) acid@etByl-estér Svasiprepfared)
%(9 (s, 3H), 4. %taﬁng 1%%(555 20 m?no%) (gf@-(émmoéygbgnzgge%lfm)zpr%gionic acid ethyl

anpl e 26
(4E) - 2- (4- Met hoxgtebanlthe 8d@ipfipenidin-1-§l-ethdkyjerehgyl chlofide (620 gr2(pnoiol)n Yield 8.2et ho
Xy)- benzyl]-de c yam de To a stirred solution of
(4- met hoxy- g ?ﬁesuf?g%@lﬁleﬂ%gt%%b@ﬁg et hyl ester (5.16 g, 20 20 nmol ),
ger anyl brom de 20 mml2él and 18- Crown-6 (500 in acetone (250 m)
was added K20CB amn@ﬁﬁm Z{methpxyrhenzenpsulionm2-methyi-BolR €& pinseidinal bethexy)at

the end, the reghehdRpiopidnid &ideh Ifdsie}w@ 'l‘ﬂztrﬁ}ﬁol?f?@ mxei@wr%)m 4~
concentrated. The yesi due obt ?ﬂwﬁ_ i g cted I or of or

wel | with wat er MEHRORaDeHzenesyl P‘PFE“QAPédY XY 5 Plasw] rpa?eachhe
product obt ai nechcmﬂaqasulatéd e@lcdimle%cryaalls rbgffolgﬁhngﬂielpmed\hreaﬁraﬁmgéchmhy,

(23I I(JZI Rgt \kllmo;t}sggzozgﬁlg haﬁ?og’hgﬁgﬁnﬁgf{@ﬁﬁgguzt 8- di enoi c aci d et hyl

ester was isolated as a colourless oil. Yield: 7.0 g, 89% Follow ng the

procedure as outStartingl fiom 2(kmethexy: Denzgne(sulfmlhbmﬂbé-ﬁz[éf@ﬁnpehduyl-ﬂ-etb@w)-
5, 9-di net hyl - 2- [Iﬂ)e ﬂ ddld (g(yé @gﬁﬁﬂy%ﬁ%ﬁ%{,‘bgm :

:‘féed flinea 3F1 d
et hyl ester was 'prepare starting . fro
2- (4- met hoxy- berFXamelsul t bhgof ﬁmewmmneaﬂf@am [ (Zpiperidiptlpy!-

ester and 4-202- rgu héiryl}- eﬁmu),vab%mdd&hblbﬂb@&% (i8OPielt® . 1.8g,58%\0h
Yield 1.2 g, 76% d%?g\?nﬁgl}ﬁbﬁs M+-H) +. 35 Sta?tln efromg 4

2- (4- Met hoxy- berA8GeMS: ﬂaﬁﬂ’l)*-lﬂ Q}Hﬂm (3P0 MHE ACDPCl3)roy bﬂﬁ)(s, AH)- 1/6-1.8 (m, 6
f‘tY,hng? ] QS%VH H9% 5 QL 38! 5975 Pt 53,%6.7%.8 (b, 0.8 R Ay ° ¢

2- (4- Met hoxy- benzenesul fonyl ) -5, 9-di net hyl - 2- [ 4- (2- nor phol i n-4-yl -

C

Example 23
25

3-(4-{3-[4-(3-Chloro-phenyl)-piperazin- 1-y1]-propoxy }-phenyl)-N-hydroxy-2-(4-m
ethoxy-benzenesulfonyl)-2-methyl-propionamide

Following the procedure as outlined in example 12, 3-(4-{3-{4-(3-chloro-pheny})-
piperazin-1-yl]-propoxy }-phenyi)-2-(4-methoxy-benzenesulfonyl)-2-methyl-propionic

30  acid ethyl ester was prepared, starting from (2.72 g, 10 mmol) of 2-(4-methoxy-
benzenesulfonyl)-propionic acid ethyl ester and the 1-[2-(4-chloromethyl-phenoxy)-
ethyl]-4-(3-chloro-phenyl)-piperazine (4.2 g, 11 mmol). Yield 5.5 g, 89%; Brown oil;
MS: 616 (M+H)*.

35  Starting from 3-(4-{3-[4-(3-chloro-phenyl)-piperazin-1-yl]-propoxy }-phenyl)-2-(4-
methoxy-benzenesulfonyl)-2-methyl-propionic acid ethyl ester (4.0 gm, 6.5 mmol)
3.0 g (Yield: 78 %) of 3-(4-{3-[4-(3-chloro-phenyl)-piperazin-1-yl]-propoxy }-phenyl)-
2-(4-methoxy-benzenesulfonyl)-2-methyl-propionic acid was isolated as colorless
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-43 - et hoxypobygiagy/| | - deca- 4, 8-di enoic acid was isolated as P ' 3_/%339 by
foll owi ng the procedure as outlined in exanple 9. MsS: 586. 6 .
Starting from

2- (4- Met hoxy- benzenesul fonyl) -5, 9-di net hyl 3¢- [ 4- (2- norphol i n-4-yl - 5

et hoxy) - benzyl ] - deca4, 8-dienoic acid (1.0 g, 1.7 nmol) and follow ng the
procedure as outlined in exanple 1, 550 r’rg-l

(4E) - 2- (4- Met h@ygtalg@yf@u@@ugmgp}pgedgregas outlined in example 9. Mp 196 °C; MS: 588.1
di met hyl - 2- (4- (M3 p]gw_phol I n-4-yl - et hoxy) - benzyl ] - deca4, 8-di enoic acid

hydr oxyam de was i Sol ated as pale yellow solid. Yield: 550 ng, 53% np

21% ar( b0 et Ihy Sargsan ﬁdgsﬂg %%qr@ge@ﬁm% - YgH-peoroxy-pherpil)-2-(4-
hexanoi ¢ _acs d ﬂﬁﬂfeﬂy%émeﬂesulfényl)-z-methyl-propmmc acid (3.0 g, 5.1 mmol) and following

i PR G A PR (YRR S L N RS

i nhei(arrpl e 1(2 p@bmim—hgl]-fpmpux?}-@hen}&l—N@yﬁr&q@-@?ﬁﬁtﬂoﬁWth)mbﬁﬁﬁﬂﬂoa- acid
ethyl ester (4

[ 2- (4-chl or onefl%tqyi‘éﬂog’ (&% %Qﬁlataflgm}? gﬁl}%w s?hig géel% 1“§A§ ﬁﬁ%’r 5np We?d
8.21 g crude (H96P8alt)PMDHVE40 M+ 1K (3dg¥ize 2

2-[4-(2-Diet hylélg?n no- )et hoxy) (berlgil ]-2-(4- 3,rret hoxthb)Erllsi)eﬁelszuﬁsf %I%rq’)“ heganm C
aci d was pt@pafredi4$Hys 3.9y IHomS (m, 2H), 6.5 - 8.2 (m, 12H), 10.3 (bs, 1H).

2-[4-(2-di et hyl am no- et hoxy) - benzyl ] - 2- (4- met hoxy-

benzenesul fonyl ) - hexanoic acid ethyl ester (8 g, 15.4 nmol) dissolved in
met hanol (200 m) and 10 N NaOH (30 M)Examdeﬂésultl ng mxture was worked
up as outlined in 25 exanple 1. Yie 2qcude 51%; brown oil; Ms:
492 (MrH)[err]. %{%Meﬂwéy-ﬂapwesulfonyl)-s-methyl- [4-(2-morpholin-4-yl-ethoxy)-benzyl]-
2-[4- (2-di g8 hyl am no- et hoxy) - benztki4-ehoidadi®hyRenyakifidz enesul fonyl ) -
hexanoic acid (3.88 g, 7.89 mmol) and foll owng tthe procedure as outlined
I n exanple 1, ¥06Q stirredsolution of (4-methoxy-benzenesulfonyl)—acetlc acid ethyl ester (5.16 g, 20

nexanor ¢ aci d RERDI B bonEN 60 £ Aol I IBCRRIETR00 o) iepbonsf i,

67 [err]C, M HQDWaMadeRerCOZ? (01gnm, Qm)mmhemmwteéhm}c} foe[24rhohrs) AT the( t |,

J=7.1 H, 3 2
318 (m 45& H}.n 3 sk S 31%%&87 &S&meaia&xehkyerﬁ)d%céncgﬂ%&ﬁ m H,
6.88 (d, J 81'0?1 obigjned was w#b‘chl?r or(na washed welf yith yyaer, @@70‘(%

1H), 10.1 (s, ahbydssus MgSO4, ﬁltcred and concentrated. The product obtained was purified by
silica-gel column chromatography, eluting with 30% ethy acetate: hexane. The product
2-(4-methoxy-benzenesulfonyl)-5-methyl-hex-4-enoic acid ethyl ester was isolated as a

colourless oil. Yield: 3.0 g, 93%.
25

Following the procedure as outlined in example 12, 2-(4-Methoxy-benzenesulfonyl)-5-

methyl-2-[4-(2-morpholin-4-yl-ethoxy)-benzyl}-hex-4-enoic acid ethyl ester was

prepared, starting from (3.26 g, 10 mmol) of 2-(4-methoxy-benzenesuifonyl)-5-

methyl-hex-4-enoic acid ethyl ester and 4-(2-morpholin-1-yl-ethoxy)-benzyl chloride
30 (3.0g, 11 mmol). Yield 4.5 g, 82%; Brown oil; MS: 546 (M+H)*.

Starting from 2-(4»Methoxy-benzenesu1fonyl)—5-methyl-2—[4-(2-morpholin~4~yl¥
ethoxy)-benzyl]-hex-4-enoic acid ethyl ester (3.0 gm, 5.5 mmol) 2.1 g (Yield: 75 %)
of 2-(4-Methoxy-benzenesulfonyl)-5-methyl-2-[4-(2-morpholin-4-yl-ethoxy)-benzyl}-

35  hex-4-enoic acid was isolated as semi-solid by following the procedure as outlined in
example 9. MS: 518.6 (M+H)+.
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N- Hydr oxy- 2- (4- n- but oxy- benzenesul f onyl ) - 2- et hyl - 3-[ 4- ( 2- pi pl;(r:T |sgr?f17633

1-yl -ethoxy)- phenyl]- propionamde 5 Follow ng the procedure as outlined
i nexanple 12, 2-(4-n-butoxy-benzenesul fonylg)y-.2-

nmet hyl - 3-[ 4- (2- pi peri din-1-yl - ethoxy) phenyl] propionic acid ethyl ester
was prepared, startin from (M

2- (4- n- but oxy- béf%@ﬂé m &r{¢ ‘t"B?’EYpW‘F'@S@&WI)&W!hngtfﬁz‘m}%ﬂébﬁf rom
f2 |(|4 hydrom phedthdxg%émy}ttliexp&mm&(m di. 9%@{61 & fellowing the p erBckﬁlrléHslom ilg
ol | owi ng eproereOU|e n e Yy

et hoxy) - benzyl %Ul'e S'QS_LQJ“‘% m Me éf'@]e%ese °‘§’A’3§ -4r@- |
g/s( 453 2. A 7 (M H%) -Imo@hdiﬂ-ﬂ—:cy!}emlm)w)‘ebenzy]]-hex-4—en211c acid hydroxyamlde was isolated as pale

n- but ox enszen

et hoxy) - phenis ?@B’ §ﬁ+ ﬂ% éﬁ%?%s 9[2 %Q%ngsgi"g %#’"ﬁy IIal\{l\‘ﬂ{el d:
88I % ﬁf 1;5 2h(4(360MHn>@D6130c253hés(d1 316))31I65 Zd rﬁi)hﬂSSiMfrl(,MerB:Q_ (gj %H),

-yl - et hoxy) - phe o c rl ess soli y
foll owi ng the p%ék’é‘u?@) §ht ﬁﬁegsl n e F‘ieg‘ ?@E ?*5[84 6 (MrH) + Starting

from-2- (4-n-but oxy- benzenesulfonyl) 2- met hyI 4-(2-piperidin-1-yl- 20
et hoxy) - phenyl | - propi oni c acid (3 g, SMI and foll ow ng the
procedure astOoutlined jn exanple

2- (4- n- but oxy- benz¥&XEeRoA4- Pﬂ‘QXYTbGWPeSSIfP@I 2-methyl-3-[4-(2-N,N-diethyl amino-

pi peri di ne-1-yl - et hoxy) - phenyl ] - pr eghb eﬁmgﬁﬁ, naRldt ed as col orl ess
solid. MP. 65[err]C, Yield: 1.3 g, 42% 't); Ms: 478.5 (MHH) +;

Eer Ir ]GI:ID NI\/2R g 3004’1\drh-csnr£aa@bmrm bJ 4-hyéxrioky tkﬁoﬁleﬁt()l,(lﬁbik, 100 Fmio$).and diethyll-aghine 1. I9
- anpl e

Zg] N Hydr oxy- 2- ( %&?ﬂ%‘i{;‘“@%‘?éﬁﬁ%‘f&%ﬁ (?me Z%CPWﬁﬂg'JI{frgpleéatm(W_l gellﬁi ™

am no- 30 15 mmol) was added drop wxseeﬂ‘hexqa):ﬂmhmmthr}ams ogfluxed for d ehr land tanledig

th d 1) - 2-
rn::tehslr oge[ gr (eza%ogﬁééﬁllgﬁgq&egr?%gé%bﬁ%x m%hv(‘aé - pr ol)|c£)t|l g’?\@é%ggag“ ?Rzl )est er

was prepared, st C@p?@ﬂt{@t@fif %Eﬂ‘b@r@()gph spifan )-p;pplomc acid ethyl ester was isolated as

2- (4~ met hoxy- be%w&wbﬁwid)z@ogpt)%' Mscm@manb ester and the |
~ 3-(2-N, N-di ethyl am no- et hoxy) - benzyl " chl orlde (4.9 g, 18 35 mmol). Yield

0
5 (2 et howyAbenbdtsssslatign oF 374 ity phendtutenheoiamonis peidtbester (1.3 g,
et hoxy) - phenyl | -¥rromiohnand KgTQh (S0 Igyéxcess) én adetni (300 mi) @thy1 iodide) (20 nid, gxcess)
(Vield: 88 % Ofyys added and refluxed for 8 hrs. At the end, reaction mixture was filtered and
concentrated. The residue obtained was extracted with chloroform and washed well
with water. It was dried and concentrared. The product, 2-(4-ethoxy-phenylsulfanyl)-
25  propionic acid ethyl ester was isolated as colorless oil. Yield: 12.0 g, 98%; MS: 255
(M+H).

2-(4-Ethoxy-phenylsulfanyl)-propionic acid ethyl ester was converted to 2-(4-ethoxy-
phenylsulfonyl)-propionic acid ethyl ester by following the procedure as described in
30 example 9, paragraph 2.

Following the procedure as outlined in example 12, 2-(4-ethoxy-benzenesulfonyl)-2-
methyl-3-{4-(2-N,N-diethyl amino-ethoxy)-phenyl]-propionic acid ethyl ester was
prepared, starting from (3.5 g, 12.2 mmol) of 2-(4-ethoxy-benzenesulfonyl)-propionic

35  acid ethyl ester and the 4-(2-N,N-diethy! amino-ethoxy)-benzyl chloride (3.5 g, 12.2
mmol). Yield 4.8 g, 80%; Brown oil; MS: 492.6 (M+H)*.
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WD 99142436 PCT/ US98/ 17633
-45 - 2- (4wedhease benzenesul fonyl ) - 2- et hyl - 3-[ 3- (2- N, N- di gF4)Jses/17633

am no- et hoxy) - phenyl]- propionic acid was isolated as colorless sem -soli
by follow ng the procedure as outlined in exanple 9. MP: 78-81; MsS: 450.1
(MtH) +. 5 Starting from -42 -

2- (4- net hoxy- benzenesul fonyl) - 2-met hyl - 3- [ 3- (2- NN-di et hyl am no-

e NOXY) - PNe | O ) % Sl by oSl ) NV 15RO e
2- (4- met hoxy- banaw)@huh)ﬂppwp)on&m Ethayt-eltek 8.0 2m, 8. INngtioBt BRIg (Yield: 80 %) of

ol 10 vi ol 4 FCEeok Bl YRR G S TRl e poliEnstlio 1o

MHz, DMSO- d6) : prppionic atidwas(isolateéips calorks §emi-iHy byFoll®ving 2He groveddtd)as 3. 38

e

N-Hydroxy 2- (4- et hoxy benzenesul f onyl
[ 3- ( 2- nor phol i $farting|f ros@ Bd&y)hogm@ﬁwepe f@pyl&ﬂamthﬂ-iw%w Nyliethyd agiee-edur e

as outlined |netﬁ€§ ropidnfc 48 (00 ¥ 45 Hﬁﬁ&?&&ﬂfoﬂﬂ%ﬁr) - the ?&edureas

met hyl - 3- 3- ol i'n-1-yl - et hox ’h Dr opl.oni ¢ acl ester

was %r epaE ed, %lﬁ??%ﬁgxm%l( 528 6f X-)i@-%%%be@;enefulfonyl)-2-methy1-3 [X -(2-N,N-

2- (4- met hopy - bdiethghanianblethvnly)- 35;, Hlpiﬁplﬁnzﬁ\ﬁtléiw@é [awlatedsds @bloAtash 1bhene1| e
; g

535 B on oi 17 i Pag. o 57 i sl Bis: 48 SnBafv; RENFR (doo M)
2- (4- met hoxy- bEBEse SuOSARIH), 2-Intt 61), 13 (sBH)2- 11Dk B{hy8 H)y3.9 (s, 3H), 4.3

t hoxy) - pheny| - BrOPLaN] & oac, Cheat 3 (5BHp S1Dr Bin(s D39 (s 3L
Vo) Bacoy ! b PRSP §.8%H, %) M (63130, gm ol ) g

2- (4- et hoxy- benzenesul fonyl) - 2- et hyl - 3- [ 3- (2- mor phol i n-1-yl - et hoxy) - pheny
|]1- propiolfic acid was isolated as col déxample @bystals by foll owing the
procedure as ou anpl e 9. 464. 5 30 Starting fraom

2- (4- met hoxy- be?@%&%myﬁeywﬁyyﬁﬁ[93&@!%2Qbﬂdﬂrrﬂerpholw-yl-ethoxy)-

et hoxy) - phenyl ] - propi oni ¢ ac benzyl-dzba-¢,8-dembicasid hydroglydngiie ow ng t he
procedure as outlined in exanple 1, 440 ny of

2- ( 4- met hoxy- b¥oastizred $dhation Jf-(2-nmthdxytbedzdn@siifonyl)-acetic acid ethyl ester (5.16 g, 20

Vield 35 2 safr b oF, 85 ARhdifanlf CRES %Pﬁﬁﬁﬁ}&'ﬁ SRR
DVBO-d6): [errml wgsgadded %CO3 (10 gims, excess) and the mixture refluxed foe 24 hours. At the
end, the reaction mixture was filtered and the acetone layer was concentrated. The
residue obtained was extracted with chloroform, washed well with water, dried over
anhydrous MgSOy, filtered and concentrated. The product obtained was purified by

25  silica-gel column chromatography, eluting with 30% ethy acetate: hexane. The product
2-(4-methoxy-benzenesulfonyl)-5,9-dimethyl-deca-4,8-dienoic acid ethyl ester was
isolated as a colourless oil. Yield: 7.0 g, 89%.

| Following the procedure as outlined in example 12, 2-(4-Methoxy-benzenesulfonyl)-
30 5,9-dimethyl-2-[4-(2-morpholin-4-yl-ethoxy)-benzyl]-deca-4,8-dienoic acid ethyl ester
was prepared, starting from (1.0 g, 2.5 mmol) of 2-(4-methoxy-benzenesulfonyl)-5,9-
dimethyl-deca-4,8-dienoic acid ethyl ester and 4-(2-morpholin-1-yl-ethoxy)-benzyl
chloride (800 mg, 2.5 mmol). Yield 1.2 g, 76%; Brown oil; MS: 614 (M+H)*.

35  Starting from 2-(4-Methoxy-benzenesulfony!)-5,9-dimethyl-2-[4-(2-morpholin-4-yl-
ethoxy)-benzyl]-deca-4,8-dienoic acid ethyl ester (2.0 gm, 3.2 mmol) 1.5 g (Yield:
80%) of 2-(4-Methoxy-benzenesulfonyl)-5,9-dimethyl-2-[4-(2-morpholin-4-yl-
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(s, 3H, 3.18- 3.8 (m 12H), 3.9 (s, 3H, 4.4 (m 2H), 6.7 - 8.8 (m 8H),
10. 8 (bs, 1HyO99/42436 99/ 42436 PCT/US98/17633

. PCT/ US98/ 17633 -46 - Exanple 31 '

6- (1, 3- D oxo-1, 3-di hydr o-i soi ndol - 2-yl ) - 2- (4- et hoxy-

benzenesul fonyl ) - 2- met hyl - hexanoi ¢ aci d hydzpxyam de 5 Fol | owi ng the
procedure as outlined in Exanple 9, 6-(1, 3- Dioxo 1, 3-di hydr o-i soi ndol -

22 4 e eSO ) 2o L X AROL S, B el ang i 2

2- (4- et hoxy- bepmmwhimnhﬂehlﬁempleaclmsatisﬂﬁ(mﬁr. and 4-phat hal i m do
bronobut ane (5.66 g, 20 mmol). Yield 8.4 g, 97% Colorless 10 oil; M 474

Mt Start .
6 (1 3 oxo. 1SR 2-EMetgry-erzepesyltonyly3 Srdipotyka 14 (2 morpholin-4-y)-
sul fonyl) - 2- 5’nst ¢thoxyhdenzyd]-decaet, Bt dienoiv lacid(ll Hrg, | § mmg)]) and followiog jheprasdere
889 f 6-
(1 3/?j| ﬁydr 0-i 50| n@tﬁégl argplfi 55? ng af (t‘)‘EPlz 4él\gu x ﬁb rszeréesulf?xﬁrﬁ 5915
Ly Ok e ) leoshoxy)bengyik dsicr T  gninaci hisrexarmidess

outlined in Exa{mé Roldted S alé%n&%chﬁd Ye’ﬁiassolﬂ 53@9% 61°C (HC! Salt); MS: 638
6- (1, 3- D oxo-1, 3-di hydr o- Psm ndol - 2- vyl 3 2-(4- hoxy- %enzene-

sul f onyl ) - 2- et (M#Hhexanoic acid (4.9 g, 11 m noI ) and follow ng the
procedure agy 20 outlined in Exanple 1, 3.1 g of

6- (1, 3- Di 0x0- 1, 3-di hydro-i soi ndol - 2-yl ) - §

nmet hoxy- benzenesul fonyl ) - 2 rret hyl - hexanol ¢ aci % hydr oxyam de was i sol at ed

light b I } Mt
?Zr?] HI %I\/R (gggnMs—l(z), e O d6 ylw er ritﬂ&yé%nzsy; ﬂﬁ%%ﬂ%&b&@e%é@%o&lﬂ H); 82

(s, 3H), 6.92-8.21 (m 8H), 10. 70 s’éanmq)amdllwdwyelﬁgl 25 Exarrple 32
hytir oxy- 2- mht by EEbTA ARt el ey B (e be”éf Dt acid
tm ophfenol (igoahmes&ﬁﬂaﬂpmbmamtofdimmhhé gemrahme(hba af ogflinddin example lagd g
irop i e e ang otk I icd ARy bitrarpicheid b IR L4 4337050
t enper at ur e. Thmmadpand [3r(4+chloremethylepheneryhrethyli-ditthylamine, (338 ige it mmpl). Yield

8.21 g crude (100%); brown oil; MS: 520.4 (M+H)",
20

2-{4-(2-Diethylamino-ethoxy)-benzyl]-2-(4-methoxy-benzenesulfonyl)-hexanoic acid

was prepared starting from 2-[4-(2-diethylamino-ethoxy)-benzyl]-2-(4-methoxy-

benzenesulfonyl)-hexanoic acid ethyl ester (8 g, 15.4 mmol) dissolved in methanol

(200 mi) and 10 N NaOH (30 ml). The resulting mixture was worked up as outlined in
25 example 1. Yield 3.88 g crude (51%); brown oil; MS: 492 (M+H)".

-4

Starting from 2-[4-(2-diethylamino-ethoxy)-benzyl]-2-(4-methoxy-benzenesulfonyl)-
hexanoic acid (3.88 g, 7.89 mmol) and following the procedure as outlined in example
1, 800 mg of 2-{4-(2-diethylamino-ethoxy)-benzyl]-2-(4-methoxy-benzenesulfonyl)-
30  hexanoic acid hydroxyamide was isolated as a yellow powder. Yield 20%; mp 67 °C;
MS: 507.4 (M+H)*; '"H NMR (300 MHz, DMSO-d,): 8 0.75 (t, J =7.1 Hz, 3H), 1.05
(m, 2 H), 1.23 (t, J = 7.2 Hz, 6H) 1.37-1.91 (m, 2H), 3.13 (m, 4H), 3.38-3.51 (m,
4H), 3.87 (s, 3H), 4.3 (t, ] = 4.8 Hz, 2H), 6.88 (d, ] = 8.7 Hz, 2H), 7.15 (m, 4H),

1.7 (4, J = 9 Hz, 2H), 9.07 (s, 1H), 10.1 (s, 1H)
35
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concentrated. 2-(4-brono-phenylsulfanyl)-propionic acid ethyl ester was

| sol ated asw@%yemBorl ess oil. Yield: 28.0 g, 99% Ms: 290 ( | TUTE
SHEET ( RULE 26) WD 99/ 42436 _ Mtﬁl}usﬁ%; _
PCT/ US98117633 -47 - 2-(4-brono-phenyl sul fanyl)-propionic acid ethyl ester
was converted to 2-(4-brono- phenyl sul fonyjy-propionic acid ethyl ester by -
foll ow ng the procedure as described in exanple 9, paragraph 2. 5 A

m xture of 2-(4-brono-phenyl sul fonyl) - J%gdp‘?é‘b? acid ethyl ester (6.4 g, 20
mmol ), 2-(tributyl stannyl)furan (7.5g, ) and (Ph3P)4Pd (500 ngy) was.

refluxed in degagg %x?-‘?'—@%bﬁt% bEhZehesuffonyl) -bfrﬁethfﬂé?a Fﬂ? g&grrx%gilﬁil-&ﬁbxy)-

m xture was filtered through Celite and _concentra
purified by silica gel colum chronBbenylgproptapamides| uting it with 50%

s e SR T Rl g B s

g m( ;10( gt 1;] (L)I )r( a ;1 yinethgh3-§4¢Z-piperidin- D—yl—éthﬂ!ﬁ}t)kp}lbn)a]-bl%p(&nd\hdi& dhylrées%jdr w:ts gﬁp?red

from (.08 5 SOU0¥ RoBRO"ER 1Y fortit o £ oty ontRafioRiioroviont bl

?gi g et h{ I2 gstﬁerMpMMﬂNthdxpphﬂylmW)—ptdpmnw aduhethyll esmhhmirtxdet
rtin

from g (4-(2-furan qﬁggkézheoﬁ,e&s%%gg&lég &@ﬁ&)fﬂ %ﬁé’l’ a%’ )

et hoxy) - phkhyl qthmaﬂzeml@hmde (é@rzyﬂ ésm@pl)( xeld@, '@%OBmm )oﬂsMs @327

(Yield: 78 9 +R9
2-(4-(2-furanyl - benzenesulfonyl) 2-met hyl -3-[4-(2-N, N-di et hyl

am no- et hoxy) - .pheny]J | - pionic acid at ed s col qorl ess_solid by
Fol Towi ng_t e SPaEe e T8 bt bt salombl e tos- 458 mperkin 1780, 5
(2 M(+Z|) Er2 fSt arti etgoiy’)epmnyl]-proplomc acid ethyl ester (5.0 gm, 294[\Jmlr\nl_ol) 42 g (Yxeld 88 %) 20£

ufany
et hoxy) - ph{esﬁyl ? pr opl%w %ﬁf@%@@h@@l— '[gﬁi%'l(ﬂ e&‘ﬁﬁ"?’é’? Heﬂ@]’
procedure as omopmmacndwwemolpted a&polg:rlessgohd by following the procedureas outlined in
2- (4- et hoxy- beg,gagﬂﬂ gl ¥180 oMY | - 3-[4-(2-N N- di et hyl

h

am no- et hoxy) enyl |- propi onam de’ was isol ated as colorless |ow nelting

solid. Yield: S:aal frém % 4(mto§ﬁbé&ené¥§1f &x&éﬂkﬁl&@L@tﬁlﬁéﬁd}M’-ﬂSOO MHz,
[ er r] [ er ' i%lo?lﬂ%y)ﬁelﬁglm%ng&% % ZQ gg 5 8 ngxﬂol) 'i'?.d foeﬁowngg the pro@edure s (4

N- Hydr oxy 2- ( 4 ounttihtxbinyexhmplech) ek Bigfob Ay(Min-Butb¥y-béhzendsplfonyl )2 4nethyl-3-[4-(2-
piperidine-1-yl-ethoxy)-phenyl}-propionamide was isolated as colorless solid. MP.

65°C, Yield: 1.3 g, 42%; (HC1 Salt); MS: 478.5 (M+H)*; TH NMR (300 MHz,
CDCl3): & 0.9 (¢, 3H), 1.2 (s, 3H), 1.3 - 1.9 (m,10H), 2.8 - 4.5 (m, 12 H), 6.8 -
25 7.8 (m, 8H), 10.8 (bs, 1H).

Example 29

N-Hydroxy-2-(4-methoxy-benzenesulfonyl)-2-methyl-3-[3-(2-N,N-diethyl amino-
30 ethoxy)-phenyl]-propionamide

Following the procedure as outlined in example 12, 2-(4-methoxy-benzenesulfonyl)-2-
methyl-3-[3-(2-N,N-diethyl amino-ethoxy)-phenyl]-propionic acid ethyl ester was
prepared, starting from (5.0 g, 18 mmol) of 2-(4-methoxy-benzenesulfonyl)-propionic
acid ethyl ester and the 3-(2-N,N-diethyl amino-ethoxy)-benzyl chloride (4.9 g, 18

35 mmol). Yield 8.1 g, 93%; Brown oil; MS: 478.1 (M+H)*.

Starting from 2-(4-methoxy-benzenesulfonyl)-2-methyl-3-[3-(2-N,N-diethyl amino-
ethoxy)-phenyl]-propionic acid ethyl ester (8.1 gm, 16.9 mmol) 6.7 g (Yield: 88 %) of
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35 et hoxy) - benzyl ] - but yram de

2- (4- Met hoxywptsongdssul f anyl ) -butyric acid ethyl ester was prepgnusdsn7ess
according to the general nethod as outlined in exanple 9. Starting from

et hyl 2-bronobutyrate (10.71 g, 55 nmol) and 4- net hoxyt hi ophenol (7 g, 50
mml ), 5.19 g (40%; clear oil; M 255.2 (Mgkl[err] SUBSTI TUTE SHEET ( RULE
26) WD 99/ 42436 PCTI US98/ 1

7633 -48 - 2-(4- oxy- bepzenesu)] fonyl)-butyric 1d . e | ester S
prepar ed accor di ?%E‘{l’é‘e &Y~ ?%Pff?%%‘&‘%@ﬁétfgr(?‘ﬁ 'ql?ﬁ‘%‘ﬂﬁag?‘%}éﬁn?‘]hg
1; ro Irnd 2 -5( 4714 met ?% %%rﬁjsiamf laidIvias lrispla)ed dsltbwﬂ'e@sS&ﬁii-dolﬁi M"Il:le‘ff"@“hé ﬁrog?]dlﬁé)asmml ).
ie : g - cl.ear oi,l ¢ ; . ol | owi ng the
procedure as out I?ﬁlgbe%i"ﬁe’émf)?'elb@ﬂg'gz’(é-swé{’ﬁ‘ﬁ@@ﬁzenesuI fonyl)-2-
Starting | roms 3. Sauging Some)-thmishons-beadehesuifoind ot GBS Mgty barminnt ¢
starting from¥ 3. g oRY-| X tC
acid ethyl ester i e Al 2 (chl - - ol i ne
(.34 9, 6.7 mol W@PW@%%@%Z% ey T
Starting from outlined in example 1, 1.5 g of 2-(4-methoxy-benzenesulfonyl)-2-methyl-3-[3-(2-

2- (4- Met hoxy- benz B¥inh-etidxdy-bKen VAL b P=ids Mohe < lidw
butyric acid et hyﬁqﬂgg&g&?(&. 54&1‘%{?) é%nmfﬂéﬁ%eféﬁ Ef’%&&%%co ﬂg%é 18w

2- (4- Met hoxy- 15 melting solid. Yield: 1.5 g, 21%; (HCI Sait); MS: 450.5 (M+H)+; 'THNMR (300

_benlzenezulfonwl)-m{émsmﬁplfmlllzg-(ﬁ-sflk)lr,qtz!sq&yé%)bsnmd.iat&ﬁ,tmj,g. ntl AR5

o %0702 STATE Gl A oA b RO Sie 4 k).
© 2- (4- nmet hoxy- benzem®gbd, fiBDy! ) - 2- [ 4- (2- nor phol i n- 4-yl - et hoxy) - benzyl ] - 20
butyric acid (2.6 g, 5.4 mmol) and follow ng the procedure as outlined in

exanple 1, 510 ng of
* N hydr oxy- 2- (& met hoxy- benzenesul f onyl ) - pr(ﬁr-nFlﬁ-sr?Dr phol i n-4yl -

et hoxy) - benz - but yram de \as 4 SQLALE - iy _Ydehch 2% 51
[err]@ VB 493, 3 (KAH—I) o iﬁﬂwﬁgﬁgﬁgﬁ%ﬁﬁwﬁﬁwzfgﬁ% 90 ?P L1 =
7.2 Hz, 3H), 1.69- 1.96 (m 4B3-t3-momphglinltyl-ethaxy)-phepyll-prpignamida. 87 (s, 3H),
4.04 (m 2H) 6.8 (d, J =8.7 25 Hz, 2H), 7.14 (m 4H), 7.73 (d, J = 4.7
Hz, 2H), 9.08 (

Ny by~ 2+ (4. meRloa B piadurt PowmCB exar 47214 methony-beppencsgifonsD)2

et hoxy) - benzylq - bmethyR3A31¢2-motpholin-1 g/l ettxp)-piengiHpeopichioadid ethglester wasanpl e

12, 2-(4- Met hoxy- B%Bzﬁ'g(ﬂ %?a%r}cg%rrli 15' 2 g, 20 mmol) of 2-(4-methoxy-benzenesulfonyl)-propionic
acid ethyl ester and the 3-(2-morpholin-1-yl-ethoxy)-benzyl chloride (6.0 g, 20 mmol).
Yield 9.1 g, 93%; Brown oil; MS: 492 (M+H)*.

25  Starting from 2-(4-methoxy-benzenesulfonyl)-2-methyl-3-[3-(2-morpholin-1-yl-
ethoxy)-phenyl]-propionic acid ethyl ester (10.0 gm, 20.3 mmol) 8.0 g (Yield: 86 %)
of 2-(4-methoxy-benzenesuifonyl)-2-methyl-3-{3-(2-morpholin-1-yl-ethoxy)-phenyl]-
propionic acid was isolated as colorless crystals by following the procedure as outlined

in example 9.; MS: 464.5 (M+H)*.
30

Starting from 2-(4-methoxy-benzenesulfonyl)-2-methyl-3-[3-(2-morpholin-1-yl-
ethoxy)-phenyl}-propionic acid (4.55 g, 9.8 mmol) and following the procedure as
outlined in example 1, 440 mg of 2-(4-methoxy-benzenesulfonyl)-2-methyl-3-[3-(2-
morpholi-1-yl-ethoxy)-phenyl]-propionamide was isolated as colorless solid. Yield:

35 440 mg, 9%; mp 63°C; MS: 479.5 (M+H)*; 1H NMR (300 Mhz, DMSO-dg): 3 1.26
(s, 3H), 3.18- 3.8 (m, 12H), 3.9 (s, 3H), 4.4 (m, 2H), 6.7 - 8.8 (m, 8H), 10.8 (bs,
1H).
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[4- (2-pi peridin-1-yl-ethoxy)-benzyl]-butyric acid ethyl ester was prepared,
starting fwopdde4ss g, 3.33 nmmol) of 2-(4-nethoxy-benzenesul {; %’I% erc
acid ethyl ester and the 1-[2-(4-chloronethyl-phenoxy)-et hyl?: &

(0.85 g, 3.36 mmol). Yield 1.07 35 g, 62% Brown oil; M. 504.4 (M+H) +.
Starting from 2-(4- Met hoxy-benzenesul fonyl }g 2-[ 4- (2- pi peridin-1-yl -

et hoxy) - benzyl]- butyric acid ethyl ester %% 7 gm 7.3 mol) 2.2 g (Yield:
63 % of 2-(4-Methoxy- WD 99/ 42436 31

PCT/ USO8/ 17633 - 49 - benzenesul fony! ) - 22 R83L: heridin- 1-yI -

et hoxy) - benzyl ] -butyric gqid Eﬁ)’iollsﬁhﬂiyﬁfb-ﬁ&nﬁei-@-&i)eﬁ@wﬁﬁm f\‘/im i d by
fol l ow ng the procedure gs Ou‘fﬁ‘kﬂ%ﬁg #n e z% 476 (0

Start 1)1 om (e Bl oo e envne 1

et hoxy erfzyl | - butyric aci g, mmol ) an ol | owi ng e
procedure as oBséllowiag therprecednidl 8 ohtlindddn Eﬂaxﬂfﬂe 9, 6-(1,3-Dioxo-1,3- dxhydro-lsomdol-

N Hyd 2- | f | Zeth
benoyl |- but yr V08 ueeoRy Sagtealiy 2R Loy Bben
MB: 491. 3 ( MrHtirting From (3.0/RO(181061) F12;(4 Bhéivxycbenf3nestléony])-deadid ethyl =

LY 36&}:)?{4%& cprphlmid Ipionie (64 203y Yield 3% 474 cobgl

2H), 9.09 Su474MH). 1H) Exanpl e 35 15
2- (4- Met hoxy- benzenesul fonyl ) - 2-[ 4- (2- nor phol i n4-yl -

e i ey SRRARIERA 61 ADibxOT kYA féindel 2-y1)-2-(4 methoxy-benzene-

2 B oy D e e T 4 7 ron) e (b 6o

gg m?u 2- Ib; omi\éal ,33Di0- [, 8-d2kdydgo-isofhddl-Dwy)-2- (aanﬁﬁfbxmmmfoapb@%&h&ﬁ g,
nmo

2~ (4- ot noky - oiidadteari ek jrofalin Blestest Sty tlonGre b PErckdire ap putinscin

according to tBﬁmﬂHﬂBQIeMs-rmtshgd . outlined in exanple 9. Starting from
2- (4-met hoxy-pheny - sul fanyl)-pentanoic acid ethyl ester (6.9 g, 27.4

ot ocedur e a5 oNERARR (0 EhERE- by isaibl gl by ptigns o 0 |

[ 4- (2- nor phol i w_lﬂmyl) Qemhthxkyxe:damzybijd(ﬁérg, b oimolh endifolibivitg the pmcedmeas
prepared, 3 ar bitfifed EIF%&:F c? %%f %-(17% llﬁiwgJ 1,3- dlﬁlydro-lsom%)(s-z-yl%%—(t he

- 2-(4- et hoxy benzenes tanol ¢ acid efh

4-[2-(chlor one{lﬁ?!ox}frﬁ%;wﬁ}ﬂ e@mrﬂjmm piesanaieaqid! wkozgyannde wagrisolated ayae| d
light brown solid; Yield: 46%; mp 146- 148 °C; MS: 461.2 (M+H)*; 'H NMR (300
MHz, DMSO-dg): § 1.55 (s, 3H), 1.61- 3.77 (m, 8H), 3.82 (s, 3H), 6.92-8.21 (m,
8H), 10.70 (bs,1H), 11.20 (bs,1H).

25
Example 32

3-[4-(2-Diethylamino-ethoxy)-phenyl}-2-(4-furan-2-yl-benzenesulfonyl)-N-
hydroxy-2-methyl-propionamide

30  To astirred solution of 4-bromo thiophenol (19.0 g, 100 mmol) and triethyl amine
(15.0 g, 150 mmol) in chloroform (400 ml) 2-bromo ethylpropionate (18. 2 g, 100
mmol) was added drop wise. The reaction mixture was refluxed for 1 hr and cooled to
room temperature. The reaction mixture was washed with water, dried and
concentrated. 2-(4-bromo-phenylsulfanyl)-propionic acid ethyl ester was isolated as

35 colorless oil. Yield: 28.0 g, 99%, MS: 290 (M+H).
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3.08 g, 62% Brown oil; MS: 520.4 (MrH)+. Starting from

2- (4- Met hoxyWeeAassassssul f onyl ) - 2- [ 4- (2- nor phol i n4-yl - et hoxy) - reR7Wesn 7633
pentanoic acid ethyl ester (2.73 gm 5.27 mmol) 1.45 g (Yield: 56 % of
2-(4- 35

met-hoxy- benzenesul fonyl ) - 2-[ 4- (2- nor phol i n=47yl - et hoxy) - benzyl } - pent anoi c
acid was isolated as colorless sem-solid by foll ovm' ng t he procedure as

gg} 'Uggg / HQGSEa?S(B—%rg%P%/)E:W}{_ ﬁgfﬂ%l&prol_%mc acid é@ﬁd ester was converted to 2-(4-bromo-
2- (4- met hoxy- be phenyésilfohylppydpjonie {cid dtRylrestepbwicllowdngthe pideediyrs asdeseribein

pent anoic acid ) ﬁrgol ) and follow ng the procedure as outlined
in exanmple 1, 1%%3187%16 fp&a&%p

2- (4- met hoxy- benzenesul fonyl%mz [ 4- (2- nor phol i n-4-yl - et hoxy) - benzyl | -
pent anoi ¢ acPd hixamistayeef 2+64-bremorphohylswd fonyd)-propioniesmacid ettiyli estedi (64, 26 mmol)
101 [err]; 5 MSp.@¥utf séd\i'hyhmm{@fjg]ﬁ%ﬁﬁm N@ﬁﬂ!@@nﬁ)%&)&%ﬁ&dt

= 7 Hz, 3H), 1.58 1.82 (i
(t, 2H 6.89 (ddegassedgolune250mf) forg hrs Mﬁhem reagtionmixgure wa&ﬁhergd ﬂuoung)

9.08 (s, 1H). E@H’&l #dd 26nckHtrated, The product was {Junﬁed by silica eI column chroma-
2-[4-(2- Azepan et hol\%‘%/ - henz hoxy- benz nesu| %ﬁ oct anoi c

acid hydroxyam b(yL{Jy W Bﬁé&'{ﬂeslml%csmq )he&%"t%ﬁeloéle%&ﬂllﬂyé‘il 9 8135,
was prepar edoacmdBmgg(M¢}mhe general nethod as outlined in exanple 9.
Starting from et hyI 2- brormoct anoate (11.8 15 g, 47.3 mmol) and

4- met hoxyt hi oph Ld: 7 79, cl i VS
311 5 ey P2 ootk prbedBisloned it sl 15 21 A pep SR p et iop T
]Lor e par2 e?4ac c ;) L d |2@emﬂﬁ{k(%ﬁdﬁdg)thy:;éﬁmmmhmmmfé}%g;@?ml Qstexst/gsr ting
S trom el MO SepRRANN 08 £10.0 iR 29435! nafiiEl ‘Flfon i
13.6 I Yi i{%e §
e ooeaur e adS oy propkHe i é:i‘é ane the 41(2.¥ D-sigbpbaminoghosy Hosagyl chloride (3.5
- benzyl ] -2-(4- Nétgh@zynhﬁagemmﬁﬁ W%'BMQHCWBMS‘(WH)QSWV was

prepared, starting 25 from( .

11 2- (4- ohi or onSEHYRE BB %?#Séyng‘éﬁw% %gwi) 4 mst‘?g SR brSeshastivn-s, g

g, 99% Brown oiethoxjEphenyy-progtiditiacid eﬂiybéstermglfgmrm 0 mmol) 3.8 g (Yield: 78 %) of

2-[4-(2- Azepgn- bl o ShRYYBendE N bdny -2 ietff- 592V REQZRARA Ahdif¥thbzy)-
phenyl}-propionic acid was isolated as colorless solid by following the procedure as
outlined in example 9. MP: 58 C, MS: 486.5 (M+H)*.

Starting from 2-(4-(2-furanyl-benzenesulfonyl)-2-methyl-3-{4-(2-N,N-diethy! amino-

25  ethoxy)-phenyl}-propionic acid (5.0 g, 10.3 mmol) and following the procedure as
outlined in example 1, 1.2 g of 2-(4-ethoxy-benzenesulfonyl)-2-methyl-3-{4-(2-N,N-
diethyl amino-ethoxy)-phenyl}-propionamide was isolated as colorless low melting
solid. Yield: 3.2 g, 62%; (HCI Salt); MS: 502 (M+H)*; 'H NMR (300 MHz, CDCl3):
6 1.23 (t, 6H), 1.4 (s, 2H), 2.8 (q,4H), 3.0 (t, 2 H), 4.1 (t, 2H), 6.5 - 8.0 (m,

30 7H).
Example 33
N-Hydroxy-2-(4-methoxy-benzenesulfonyl)-2-[4-(2-morpholin-4-yl-
35 ethoxy)-benzyl]-butyramide

2-(4-Methoxy-phenylsulfanyl)-butyric acid ethyl ester was prepared according to the
general method as outlined in example 9. Starting from ethyl 2-bromobutyrate (10.71
g, 55 mmol) and 4-methoxythiophenol (7 g, 50 mmol), 5.19 g (40%); clear oil; MS:
255.2 (M+H)*,
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30 octanoic acid ethyl ester (4.8 gm 8.37 mol) 1.55 g (Yield: 34 % of
2-[4- (2- Azap@moradasgy| - et hoxy) - benzyl | - 2- (4- Met hoxy- benzenesulpan}éé%{-@g anoi c
acid was isolated as colorless sem-solid by follow ng the proce P8%s
outlined in exanple 9. Ms: 551 (M+H)+. 35 Starting from :
2-[4-(2- Azepan- 1-yl - et hoxy) - benzyl ] - 2- (4- Mgt hoxy- benzenesul fonyl ) - oct anoi c-
acid (1.09 g, 2.0 mol) and follow ng the procedure as outlined in exanple
1, 300 ny of

2. [4-(2- Azeparz.@:mhﬁxy%eﬁ’z%ﬂé\ﬁifbﬂﬁ)-%fgf{? wgwﬂypﬁ?&%wﬂ%&%@g& {eh(rg'lr ]CS' '
N ( )

aci d hydroxyam de was olated as a ow soll

V\DI 99/ ZZ 43)éy general methlojas outﬁnedain example 9. Starting from 2-(4-methoxy-p! anylF633
- 51 - 561.6 (MMiyrictacid @hyllesteB@ g, IoanmblySBeltbs.74 b 10G%); Clear dil: M§: ®B7Hz. 3H) .
1.08- 1.825(r1r1|_@qu|7—l|)l 3. 13-3.51@()gm 12H), 3.87 (s,b 3H),)4.33 (t, 2H) 6.88 (d,
3 =87 e 2 s (maH), 7.7 (d, J=9Hz, 2H). 9.06 (s, 1H). 10.28 (s,
1H). 5 Exanpl e 37

2~ (- ot hoxy- dRRTREE s pfYads BF GRARLin 3R yRaB Aot ST MGy boprampmitonyD 2-
according to tlfd2-aorphalined-yl-ethexy)dunzd]-butytic acid ethyl estemwpdseprépared, stattingg f r om
o). vi el d: 98 Q”zg?z%é’"ﬁ; %‘?’g%ﬁ%?ﬂ#“%k%@%%ﬁéﬂ@ﬁﬁ%ﬂ%ﬁ%@'eﬁ%@%@d *
2- (4- Met hd®y- Hb%éé%-g promeihy]-phenaxydethyHanerpbelige (2634 g6.7 mmpl)y ¥ield 5.71%

mmol ) 2.55 g (100¢d; BroWa &4; MS: 064 NptpoXy- benzenesul fanyl) - oct anoi ¢ aci d

was isolated as colorless sem-solid by follow ng the procedure as outlined
in exanpl e 9.

.. 283 ( L Starting fro )
2" (- Not hoxy- SRR F Lyl benermesslicnyD 22048 moroheliho ey besayil-
foI(I ow ng t he hntyrkmﬁdahyl?smu(.‘}jmgm, 1 hmencd)219%g GX('jieIﬂ: 55:‘7«9d<ﬂf2-(4-Methoylcy— g
2- (4- Met y - ! - ale]] i r am de was i.sqgl ated as
col or I ess 1501 AR A oG BRI 36k Yt e e iSnBa &
2- (4- Fl uor o- pirotarlessisemairppliyl by fellowing theqrocedyngras optlined én example 9. MS: 478.3
2-(4-Fluoro-p pul fanyl)-octanoic acid ethyl ester was prepared
according to the general nethod as outlined in exanple 9. Starting from

ethyl 2- br onDBraing fifotn 2-f4-4nétiwity-tenzedsulfoRPI) 2 [4220mérphbEiRa A RiBRPEORZy 3 9.
23. 4 mol ), Yiel d: 6&%('12(9 (599%1‘1 Igﬁr . <o
20  butyric acid (2.6'g, 5. olfan ollowing the procedure as outlined in example 1,
510 mg of N-hydroxy-2-(4-methoxy-benzenesulfonyl)-2-{4-(2-morpholin-4-yl-
ethoxy)-benzyl]-butyramide was isolated as a brown solid. Yield 2%; mp 51 °C; MS:
493.3 (M+H)"; '"H NMR (300 MHz, DMSO-ds): & 0.90 (t, J = 7.2 Hz, 3H), 1.69-

1.96 (m, 4 H), 2.67 (t, 2H), 3.34 (m, 8H), 3.87 (s, 3H), 4.04 (m, 2H) 6.8 (d, ] = 8.7
25 Hz, 2H), 7.14 (m, 4H), 7.73 (d, J = 4.7 Hz, 2H), 9.08 (s, 1H), 10.8 (s, 1H).

Example 34

N-Hydroxy-2-(4-methoxy-benzenesulfonyl)-2-[4-(2-piperidin-1-yl-
30 ethoxy)-benzyl]-butyramide

Following the procedure as outlined in example 12, 2-(4-Methoxy-benzenesulfonyl)-2-

[4-(2-piperidin- 1-yl-ethoxy)-benzyl]-butyric acid ethyl ester was prepared, starting

from (1.0 g, 3.33 mmol) of 2-(4-methoxy-benzenesulfonyl)-butyric acid ethyl ester and

the 1-[2-(4-chloromethyl-phenoxy)-ethyl]-piperidine (0.85 g, 3.36 mmol). Yield 1.07
35 g,62%;Brown oil; MS: 504.4 (M+H)*.

Starting from 2-(4-Methoxy-benzenesulfonyl)-2-[4-(2-piperidin-1-yl- ethoxy)-benzyl}-
butyric acid ethyl ester (3.7 gm, 7.3 mmol) 2.2 g (Yield: 63 %) of 2-(4-Methoxy-
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oil; Ms: 299 (MrH)[err]. Starting from

2- (4-fl uoro- Nem9%42a35ul f anyl ) -oct anoic acid ethyl ester (3.1 osardédsAval)
2.89 g (Yield: 100 %9 of 2-(4-fluoro-benzenesul fanyl)-octanoic acid was

i solated as 35 colorless sem-solid by follow ng the procedure as outlined
in-exanple 9. Ms: 268.9 (MrH) +. Starting frqg.

2- (4-fluoro-benzenesul fanyl)-octanoic acid (2 49 g, 9.2 mol) and foll ow ng

the procedure as outlined in example 1, 2- 54 fl uoro- benzene-

WD 99/ 42436 benzenesulfonyl) 2- [4~(2-p1pendm—1-yl-— ethoxy)-benzy] -butyric agid-prasdsptatedass 3
-52 - sul fanyl) -ArREOdeeni 36K ﬁﬁﬂbﬁ%ﬁtﬂbé&c&&ﬁe@&iﬂﬁeﬁ%éﬁmﬁﬂéﬂ%smém id.
Yield: 99% (3?‘{'};”] C Ms. 284(M anpl e 39

2- (1-net hyl -1 H i Yol - 2- yl sul fanyl)-octanoi ¢ aci d hydroxyam de

2- (1 -methyl -1 Himdazol -2-yl sul fanyl )-octanoic acid ethyl ester was
prepared accdr diSt@uhg fmhez-g@hieﬂ@kymm&mmﬁquxﬂeﬁdmxlayp ethofy)-lsnayll-i ng

f hyl 2- 1 1 d 1-

i dasol & (5 g, RO RRER B id0 an fotkitink T pkocPlie 15 SN pRpfee ' ©
Starting from 2- Z{GD-mgbﬁlyl+H3&kbxyn2-d®mﬂm2ygﬁeazdnémﬂ'yhyl)-ﬁ€[4{mplpmdmbl-ybeﬂlwty)-
ester (12 gm 43, e?lé‘ﬂgg yral ?c,zw%lgéih v@so‘ﬁ 15Yxeld 16%:; mg75 gl.N{ '39

2-(1-nmethyl-1Him -oc anol
col orl ess solid ®4+Hp} (309aM Mﬁﬁéls);@ 0014 116(7 | Hzeiﬂhﬂlﬁ-b%m“%

C, Ms: 257. . r
2 (Lomet by Jif(H'V:*irInQ;zaztzgts?éhi 'TQH? :%ﬁf),m +401 (T = 59 Hz, 2H 68(d38 683%—"-) and

_gi)f'g tanoi c aC| ; 0@z?g

“following the prddedildmy u?mr{éadl 78-S HangH) %109 &, 11,9108 (2 1M net hyl - 20
1H i m dazol - 2-yl sul fanyl )-oct anoi ¢ aci d hydroxyani de was i sol ated as
colorless solid. Yield: 33% M. 125 C ERampié 2352 (MtH) . Exanple 40 25

- N- Hydr oxy- 2- (4- met hoxy- benzenesul f onyl ) - 3- napht hal en- 2-yl - pr opi onam de

Fol | owi ng this procedure as2-(Methiorg-benzepesulfohyl)-2;(4-(2-morpholin-4-yl-

2- (4- et hoxy- benzensul f onyl ) - %%Q@%gﬁﬁg t%m% ac?c{ﬁ)}%r&})aﬁua%c' d ethyl ester

was prepared, starting from (

naph hal ene. (4. 4G VB orf s QREIFpdgidicioly onfRhEl valirarpd AR w0
(M+H) +. St art i nggemexghinethod as outlined in example 9. Starting from ethyl 2-bromovalerate (8.23 g,

2- (4- met hoxy - bengenamidlf fidd-edoRRRivphétdl (5 2;35.7 RbfD), 20.96 & (F00%); @lcaibil;
’ 20 MS: 269 (M+H)".

2-(4-Methoxy-benzenesulfonyl)-pentanoic acid ethyl ester was prepared according to

the general method as outlined in example 9. Starting from 2-(4-methoxy-phenyl-

sulfanyl)-pentanoic acid ethyl ester (6.9 g, 27.4 mmo}). Yield 7.07 g (86%); clear oil;
25 MS: 300.9 (M+H)",

Following the procedure as outlined in example 12, 2-(4-Methoxy-benzenesulfonyl)-2-
{4-(2-morpholin-4-yl-ethoxy)-benzyl]-pentanoic acid ethyl ester was prepared, starting
from (3.0 g, 10.8 mmol) of 2-(4-methoxy-benzenesulfonyl)-pentanoic acid ethyl ester

30  and the 4-[2-(chioromethyl-phenoxy)-ethyl]-morpholine (3.45 g, 11.9 mmol). Yield
3.08 g, 62%; Brown oil; MS: 520.4 (M+H)*.

Starting from 2-(4-Methoxy-benzenesulfonyl)-2-[4-(2-morpholin-4-yl-ethoxy)-benzyl)-
pentanoic acid ethyl ester (2.73 gm, 5.27 mmol) 1.45 g (Yield: 56 %) of 2-(4-

35  methoxy-benzenesulfony!)-2-{4-(2-morpholin-4-yl-ethoxy)-benzyl]-pentanoic acid was
isolated as colorless semi-solid by following the procedure as outlined in example 9.
MS: 492.3 M+H)+.

SUBSTITUTE SHEET (RULE 26)



ester (3.7 g, 9 mol) 3.3g (96% of

2- (4- met howo ®engzsnesul f onyl ) - 3- napht hal en-2- yl - propi onoi ¢ é%g”ﬁ@%”

i solated as colorless oil by follow ng the procedure as out e i n
Exanple 9. Ms: 369.1 (MH)-. Starting from

2- (4- met hoxy- benzenesul f onyl ) - 3- napht hal egg2-yl -propionic acid (2.2 g, 5.9 -
mmol ) and follow ng the procedure as outlined in Exanple 1, 820 ng of N
hydr oxy- 2- ( 4- mmgmﬁ@ Qs %méaesa Ehhi mi R KHﬂ?dk? Eezylfas

i solated 40 as a OW) so Yi. el ﬂg/o o?p o % % yi‘\)g
385.9 (M+H) +; Pensanoj q_gq\gi,(-\l 1g,\g£959@p@§)@3g fol owmg the procedure asouthnedmexamp e

PCTI JUS9S/ 176$3190 thg of 2((&%23(;&:;,&%&5@1'6 —2 [@(Z’-bo&h&ﬁn-@%d—eﬂlm& Slb llH)

Bt o 4i_57RE’H§;‘H’F%§F;}_g YRR ABLTR, W3S IR P2 R 3@%5)15%

met hyl - 3- phien sWoZ@'%ﬁ*a'ﬂﬂm?{fégmﬁW%Msﬁ‘d 5 9 f(t Wégger&y'

mer captan ( 7. r onopr opi orfate 1
and powder ed 0\8er(mjr44 Hy mm-assummcmp&wm 3H)1935 (ZZszpsQ (drl=1§07Hk of

and the 1117800 ARG Lt e B AL G, Tn 150 . of

net hyl ene chl oride, washed with water (150 nl), dried over anhydrous sodi um
sul fate and evaporated to yield 12 g (Eg%g'l %I orless liquid; M5 255.1
(MrH). Thig product is used w thout 15 tRF ey purification. To an ice

cold (5 [err]C solution t Eﬂ&? nyl ropi oni c
acid <(at h£/| e]stZar (5. 74q, thﬁo{q?eﬂzﬁ ﬁ@@(ﬁ B%?ﬁ%gb&?pgr%lgnwpse
(7.2g, 40 nmmol) of m chl or opeNZeRssylienyl)eatano was stirred for
1 h. The reac d with hexanes (500 nL) and stirred at 25
Cerr] for 30543%(!?13 &-ﬁ%ﬁ}l{f@w@mﬁaﬂw Lgsier waeprgaared agcopingitodhe t he
ﬁr gani c | ayer géﬂeeﬂtmahdd iﬁb\m&kdﬁmémhpaqgesum:fg%mm}bl 3brdrhéctdnddde (1L . The
exanes soLuti op, gcon

(Nazson) Ihd EoniRepd) B relioabisienseney B 45 il el A% i ionr

(MeH) +. 25 FobiloM&gﬁltlkﬁe(MfH},edure as outlined in Exanple 9,
2- (4- Met hoxy- phenyl net hane- sul fonyl) - 2-net hyl - 3- phenyl - propi onic acid

ethyl ester V‘{Qs(maﬂéiﬁgenzéﬁe%ﬁfféﬂ}gjﬁ&%c acid ethyl ester was prepared according to the
general method as outlined in example 9. Starting from 2-(4-methoxy-phenyisuifanyl)-
20  octanoic acid ethyl ester (4.0 g, 13.6 mmol). Yield 3.7 g (83%); clear oil; MS: 343.3
(M+H)*.

Following the procedure as outlined in example 12, 2-[4-(2-Azepan-1-yl-ethoxy)-
benzyl]-2-(4-Methoxy-benzenesulfonyl)-octanoic acid ethyl ester was prepared, starting

25 from (1.69 g, 5.18 mmol) of 2-(4-methoxy-benzenesulfonyl)-octanoic acid ethyl ester
and the 1-[2-(4-chloromethyl-phenoxy)-ethyl}-azepane (1.73 g, 6.0 mmol). Yield 4.86
g, 99%; Brown oil; MS: 574.5 (M+H)*.

Starting from 2-[4-(2-Azepan- 1-yl-ethoxy)-benzyl]-2-(4-Methoxy-benzenesulfonyl)-

30 octanoic acid ethyl ester (4.8 gm, 8.37 mmol) 1.55 g (Yield: 34 %) of 2-[4-(2-Azepan-
1-yl-ethoxy)-benzyl]-2-(4-Methoxy-benzenesulfonyl)-octanoic acid was isolated as
colorless semi-solid by following the procedure as outlined in example 9. MS: 551
(M+H)*.

35  Starting from 2-[4-(2-Azepan-1-yl-ethoxy)-benzyl]-2-(4-Methoxy-benzenesulfonyl)-
octanoic acid (1.09 g, 2.0 mmol) and following the procedure as outlined in example 1,
300 mg of 2-[4-(2-Azepan-1-yl-ethoxy)-benzyl]-2-(4-Methoxy-benzenesulfonyl)-
octanoic acid hydroxyamide was isolated as a yellow solid. Yield 27%; mp 65 °C; MS:
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2- (4- Met hoxy- phenyl et hanesul fonyl ) -propionic acid ethyl ester (2g, 7 muol)
and benzyl bmunsie43sl. 3g, 7.7 mol). Yield 3.0 g, 100% Low gty i d;
M. 377 30 (MHH) +. - B3

2- (4- Met hoxy- phenyl nmet hanesul f onyl ) - 2- net hyl - 3- phenyl - propi oni ¢ aci d was
prepared starting from }

2- (4- Met hoxy- phenyl met hanesul f onyl ) - 2- met hy? 3- phenyl - propi oni c acid et hyl
ester (3.5 g, 9.0 mmol) Q|§so ved in nmethanol (50 m) and 10 N NaOH (30
m), 35 The rS6lotMHY eZENMR (38 wwenmommeasw d= &6tz AHY 1.08-

Exanple 9. Yield @3%1 3.51%-3@Q|(9£|12FI §9’/ sd3 43@@1621-19%8@@ Ve 8341z,

M H) +. SUBSTIT U
I(3‘CT}_|\)J-l3898/ 17633%& gﬁ* i‘& :YE’% an?HZ ’90 (S, ?H), 10.28 (s, 1H).

2- (4- Met hoxy- phenyl net hanesul fonyl ) - 2-met hyl - 3- phenyl -propionic acid (2.7
g, 7.0 muol) sand follow ng the procedur eExgngleitd7i ned in exanple 1, 266 ng
of N- Hydroxy-2-(4-net hoxy-phenyl net hanesul f onyl) - 2- net hyl - 3- phenyl

propi oni ¢ aci d hydroxanmi de(mahbﬂeﬁenzaﬂsﬂ&nyi)@btanmohadIhy&sxmhﬂd Yi el d:
10% np 58-59 [err]C, Ms: 364.2 5 H+, '"HNWR (300 MHz, DMSO-d[err]):

4750 4,63 (d. LR MRy o éﬂ%@meﬁsﬁ#@y]?@r iy i dfngl b
7.29-7.33 (d0 4igpnerd methgdsas qﬂ)nedimmmm@? Stejtingroamethyl 24brofr®octanoate (11.8
S- Met hyl - 2- (3- et ey 5 1ihbry 2ncM¥hettioxytbidphbdl {6 §; SHnhiY Viele%¥ 24 55 7% 5 ciat d

hydr oxyam de
5- Met hyl - 2- ( 3- M MSHIRLDMMHEN - 2- (t ol uene- 4- sul f onyl - hex- 4- enoi ¢ aci d
ethyl ester 15 was prepared according to general nethod as outlined in

~exanple 9. St ar fStdiﬁn fr@xmeemhmeﬂbﬁy-bénzeﬁeshn I éﬂtéﬂbﬂydc)@élﬁﬂ%t‘ér (321 Exﬂ; 1010. 9
g;rgl 2a?(|3/|+ﬁ|) : lS'Ezt%y g (Ybie{de&? %) ofé1 %19 Metgoxmn;enesul?angl)-octagoxc acl woalsI M

5- met hyl - 2- ( 3- metoaréd dsidpldtlessigeimi-salid byfoliewingithe ptobeduyd s dutlined-ig exinplegi d
was 20 prepare C fo general nethod as outlined in exanple 9.
Starting from 5%rr%t %gx% HVI+ﬁ)

2- (3- et hyl - but - 2- enyl) t ol uene-4-sul fonyl - hex-4-enoic acid ethyl ester

(4.5g, 11 mmol) St?étlmfxgmi’( xyrhenzegespifanyd)-egtanejaacid (45 g, 36 ammoingnd r om
5- net hyl - 2- 08- NgbidMing Jﬁo&ﬁiﬂe)as éndihed h'.eaﬁmgresp hi6a'dr)-ANethofy Bl iizerte?

actd (4.1 9, 11 I ollowmng th asoutlnedlnexa Iel
1. 07 é of g sﬂf?" y])-octanmc ac&d hydrgxyam?de was 1solated as colorless solid. Yield: 76%,

5- Met hyl - 2- ( 3- mo0hE) MBU29R2 eviyH).- 2- (t ol uene- 4- sul fonyl ) - hex- 4- enoi ¢ aci d
hydr oxy-

Example 38
25

2-(4-Fluoro-phenylsulfanyl)-octanoic acid hydroxyamide

2-(4-Fluoro-phenyisulfanyl)-octanoic acid ethyl ester was prepared according to the
general method as outlined in example 9. Starting from ethyl 2-bromooctanoate (6.47

30 g, 24.7 mmol) and 4-flucrothiophenol (3 g, 23.4 mmol). Yield: 6.31 g (90%); clear
oil; MS: 299 (M+H)".

Starting from 2-(4-fluoro-benzenesulfanyl)-octanoic acid ethyl ester (3.1 gm, 10 mmol)
2.89 g (Yield: 100 %) of 2-(4-fluoro-benzenesulfanyl)-octanoic acid was isolated as

35  colorless semi-solid by following the procedure as outlined in exampie 9. MS: 268.9
(M+H)*.

Starting from 2-(4-fluoro-benzenesulfanyl)-octanoic acid (2.49 g, 9.2 mmol) and
following the procedure as outlined in example 1, 2.72 g of 2-(4-fluoro-benzene-
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am de was isolated as colorless solid; Yield: 30% np 108-1 10 [err]C, M5
366. 2 ( MrHwio 99/l4dyVR (300 MHz, DMSO d6: 81.49 (s, 6H) 1. 621,& &I/—%G 2.41
(s, 3H, 2.53-2.63 (m 4H), 5.00-5.05 (t, 2H), 7.40-7.43 (d, '@H)s Bo-7. 62
(d, 2H), 9.04 (s, 30 1H), 10.80 (s, 1H). Exanple 43

2- Met hyl - 2- (2- net hyl - f ur an- 3- sul fonyl ) - 3- ggenyl propi oni c acid hydroxam de -
35 2- Met hyl - 2- (2- net hyl - f ur an- 3- sul f onyl ) 3~ phenyl - propi oni ¢ aci d et hyl
ester (Prepared from 3-nercapto-2-net hyl furan) was prepared according to

t he general mﬂfangll)amtmuiclabidd@dfoxyemﬁdcpﬁas iSolat&d as ¢colondess salid. Yield: 99%, MP:
2-(2-nmet hyl -f gg@g yj{saﬂw yI) propionic acid WD 99/ 42436

PCT/ US98/ 1763 ester (2.9g, 11.9 mmol), benzyl bronide (2.22g,
13 mmol ) and pot assi um carbonate (10g)_in acetone (75 nmL). Yield (99 9%;
anber oil; M 337.1 (MrH)[err]. Example 39

2- Met hyl - 25 (2-met hyl - furan 3 Ifonyl | - propi Qnj c aC| S prepared
5 according to thexfl ]ai'ﬂfﬂf ke “artl ng from
2- (2-net hyl - furan-3- yIsquanyI) propi oni c acid et hyl ester (4 8g, 14.3

nol ), di ssol m—mahﬁtlrmnﬁidaiow- yibulfangl )-betahblaqdidwmymiéxomsct@eﬁaiéa n). Yield

o Bt bt - 2 { 2 3RS Tt Sinesilsontio s optited i Sxapini S Siafing e styLo-c

mrol ) and10ol beosougtanbate (it gP48 mmund) mdtll—umﬁgﬂ-ﬂmaxmimdﬁzd&(ﬂ)g 4383 of P

2- Met hyl - 2- (%’IIH& h;ﬁeki Ligai;@%%ﬁu&éagwl )M§ j%lg H)Qr opi onic acid

hydr oxyam de was ange cblor sol leld: 29% np 68 70
[err]C, MsS: 324 (MrH) +; HNNR{?:OONHZ DIVISOd6) [err] 1.27 (s,
2.81-2.86 (d, Staing from2-(lsmethyl IHamisinzel-2plsnifanyDrqctanpicsid ethyl ester (Llﬂ)grm
7.19-7.25 (m 4§@mm31)7i50 ﬁg(Yiélﬁ 95%?&1- 1-mé 1-1111Qu§éaz61i2- isldifm@i HRhfoid4

2- Met hyl - 2-(2- et hyl -f S I-th hen
1] - Zoy 15 ( acid was isolate ascolorijess ﬁ;ﬂ%&y(fﬁ}léwgg ﬂ'?) Hiea?‘ﬁ me d’n ex: ;21 pheny

2- Met hyl - 2- ( 2-90®i9i5- CUMBI- BSBL(NMeHyt.) - 3- [ 4- (2- pi peri di n-yl - et hoxy) - phenyl ]
- propionic acid ethyl ester was prepared according to the general nethod

52 (5o et hyt -1 VERBEROR (1, Hh L Bl 0R 2 isglapyl) potangie peid 7805, 306
mol ) and 1- [ amhal)ehd &lbm&wmmdwy)as eutliped mxwpledl ﬂe77(gzofgaa@—m§¢ylr
mol )5 Vi ebd AtnidRai-ylaikay) RtanoitBcitiGdroxyMilde was isolated as colorless solid.

Yield: 33%, MP: 125 C; MS: 272.2 (M+H).

Example 40
25 N-Hydroxy-2-(4-methoxy-benzenesulfonyl)-3-naphthalen-2-yl-propionamide

Following the procedure as outlined in Example 9, 2-(4-methoxy-benzensulfonyl)-3-
naphthalen-2-yl-propionic acid ethyl ester was prepared, starting from (5.0 g, 20
mmol) of 2-(4-methoxy-benzenesulfonyl)-acetic acid ethyl ester and 2-bromomethyl

30 naphthalene (4.4 g, 20 mmol). Yield 7.2 g, 91%; Colorless oil; MS: 399 (M+H)*.

Starting from 2-(4-methoxy-benzenesulfonyl)-3-naphthalen-2-yl-propionoic acid ethyl
ester (3.7 g, 9 mmol) 3.3g (96%) of 2-(4-methoxy-benzenesulfonyl)-3-naphthalen-2-
yl-propionoic acid was isolated as colorless oil by following the procedure as outlined

35 in Example 9. MS: 369.1 (M-H)~.

Starting from 2-(4-methoxy-benzenesulfonyl)-3-naphthalen-2-yl-propionic acid (2.2 g,

5.9 mmol) and following the procedure as outlined in Example 1, 820 mg of N-

hydroxy-2-(4-methoxy-benzenesulfonyl)-3-naphthalen-2-yl-propionamide was isolated
40  as a light brown solid; Yield: 36%; mp 161- 163 °C; MS: 385.9 (M+H)*; !H NMR
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2- Met hyl - 2- (2- met hyl - f ur an- 3-sul fonyl ) - 3-[ 4- (2- pi peri di n-1-yl - et hoxy) - pheny
|']- propi oni WOgidea3das prepared according to the general net peg Rss/Piesd | ned
. in exanple 1. 30 Starting from

- 2-net hyl - 2- (2-net hyl -furan-3-sul fonyl )-3-[4-(2-piperidin- 1-yl-ethoxy)-
phenyl }-propionic acid ethyl ester (2.01g, .43% mmol ), dissolved in ethanol
(20 nm.) and 10 N sodi um hydroxide (10 nmL). The resulting m xture was worked

SRt 5 ! aBE ML Bl 85 9270 R0 BEDEE, SIeb VN 1 W HR Y 518 ¢,
2- Met hyl - 2- ( 2- f k- 3-[ 4- ( 2- eridin-1-yl-etho -
phenyl %’ prog)l oﬁ%c‘f (:}H?a@ﬁﬁd %annﬁr%ol ) [ an((:I fg: Ioovm! nlg theyproced)lj?/e as
outlined in exanple 1, 1.36 g of

2- Met hyl - 2- (2- et hyl - furan- 3-sul fonyl ) - 3Ex4mpl4pi peri din-1-yl -
et hoxy) - phengl | - propi oni ¢ aci d hydroxyanm de was isol ated as anber col or

ISD (CjilT : (LZIJ 89;3{} ?7233 5\é\D 92/2 4;2436H (1irox -2%(4-methox -phenyhnethanesulfon -2- Lerr]H N
- % err

(300 MHz, DMSO-d[err]): [e?‘ﬁ] %pé%;ﬂegﬂrr}w 13? ‘S&WQC 3H), 1.78 (s,

3H) 2.98-3.03 (m 2H), 3.42-3.47 (m 2H), 3.5 (s, 3H), 6.65 (s, 1H),

6.87-6.90 (d, 2'7& mlimﬂe?ole-ﬂigthéﬂbe&ﬂ mefddpiia (70g, 43 hmoh¥etifi 4-Bromdptopidrate’ ©

(23 Metl hH)y| 3 éké Epgﬁ imynol) and powderrd,qpen drigd potassium earbonws €102, 22 mmel)in - pr o

pi oni ¢ aci d hyd riGRauil 8facktdne was heated at reflux for 18 h. The mixture was cooled filtered and

T e 4 by oRbBEE atah Bl 1o B BTG et e, * P

outlined in exarvpdsbecgwmsvaatet(Wﬂpm&évdnlanmsadmmlshmmhdavm

4w
G010 G o SR S R Wodc b U™

aci d et hyl ester)
(4- chl or onetlRy| fhehkespysifieatiop | - pi peri dine (5.3g, 19.5 mmol); Yield (96%:
sem - solid; M5 466.

IR 1 LR St R A

exanpl e 9. Star teiRg edfr (57
2-nmet hyl - 3-[4-(2- plgel‘l(dl mrqmoqlt?olg(/)mlﬁﬁe%zyfl gasa dﬁor?onwxse zﬁl c acid

ethyl ester (9.8gno efmﬂlqromxbe%w@d aod the mixkwst waesirred)fomhbl. e mactioni um

exanpl e 1. 0ol ot A hGekelts ouh] fad ired AT af Bt Memi 6. 5

(MH). temperature. The mixture was filtered and the organic layer treated with saturated
aqueous sodium bisulfite (200 mL). The hexanes solution containing the product was
washed with water, dried (NapSOy) and concentrated. Yield 5.5g (91%); colorless oil;
MS 287.1 (M+H)".

2 Following the procedure as outlined in Example 9, 2-(4-Methoxy-phenylmethane-
sulfonyl)-2-methyl-3-phenyl-propionic acid ethyl ester was prepared, starting from
2-(4-Methoxy-phenylmethanesulfonyl)-propionic acid ethyl ester (2g, 7 mmol) and
benzyl bromide (1.3g, 7.7 mmol). Yield 3.0 g, 100%; Low melting solid; MS: 377

30 (M+H)*.

2-(4-Methoxy-phenylmethanesulfonyl)-2-methyl-3-phenyl-propionic acid was prepared

starting from 2-(4-Methoxy-phenylmethanesulfony!l)-2-methyl-3-phenyl-propionic acid

ethyl ester (3.5 g, 9.0 mmol) dissolved in methanol (50 ml) and 10 N NaOH (30 ml).
35  The resulting reaction mixture was worked up as outlined in Example 9. Yield 930 mg,

31%. Colerless solid, mp: 106-108 C;. MS: 347 (M-H)*.
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25 Starting from

2- Met hyl - 3ynldflgoladadgi peri di n- 1-yl - et hoxy) - phenyl - 2- (t hi ophenep@imsosntes
sul fonyl)-propionic acid (3.6 g, 8.0 mvl) and followi ng the proce ure as

outlined in exanple 1, 345 ny of
2-N@thy|-3-[4-(2-piperidin-l-yI-ethoxy)-pbg@yl-2-(thiophene-2-
su:fgny;)-rgopionic aci d hydroxyam de was 1solated as |ight colorless
solid; Yield: K

NG d[or 1]) ﬁﬁ;ﬁq gm&g@g@&w Tyl iy 31%% SR,
2.96-3.99 (m g,koggnel)md(%owmsthe@r@f ure28 opid etir!bexam g of
2H) , 6.72-6.74 f—?dﬂdﬂ?&-@l—:%@th@x)gﬁhér@hn&hﬂnesﬁf&@i 72-&&&( ggfﬁbh yl ?eﬁama add (m

i::?) ’ S 89( Z z de was 1sg3atedﬂ§ligggh(oilmefmohd YBQ}\% @ﬂ%@ﬁ o8 frk: 58412

PCT/ US98/ 17633
1- sul f onyl )§3{ &M(igl)pi perﬂl‘gkg @Nﬁ%% pﬁ@n@ll]zgr(gp%%)ﬁlzcs‘té%ls%((}i)}é{?oig%(de 5
2- (Cct ane- 1- subfgny gl 3335{6& (1ED)P415914.68 (d,YIH)E UI694.74 RALTHY, J6:9-698 4] ZHpCI d

xanp Eséérs?ﬁﬁtm%n@ﬁ?ilﬁﬂ'@ ched ko A GRS, MaBTLAE. 201 ety ester

(5.0g, 18 nmmol) and 1-[2-(4-chloro- nethyl phenoxy)-ethyl]-piperidine (5.6g,
19.7 mmol ); Yield 8.9g (96% ; anber oil, é%? 10 2-(Cctane- 1
- sul f onyl ) -[ 4- (2- pi peridin- yI et hoxy) propi oni c acid was prepared

according t8 the gegy%lg@pl dy lﬁé;*y’iﬁﬁ. Zéi&‘-ﬁ@ﬂi -h&@@ﬁ&@gclﬁro(rjn 2-

(oct ane-1-sul fonyl )™= propi oni ¢ aci
ethyl ester (8.9g, 18 mmol), et hanol 10 N sodi um hydr oxi de (25
m). Yield 6.0y 15 (72 9. StartingfromZ(Octanel

-sul fonyl)-3-[4-(2- di h i oni i : . 7.
ol ) Cand 1 ol | iMedv E%r{mg -2 e e dtperect-vfeot et oadk g b pster ™
iy oxy.20°an g Ty ered sorignt W"Ml ‘.*%ﬁ“@'m‘%’éwwlé e o
MG: 483. 2 (MFD%?F'F@F‘T@?%D?? 4552 MOS%WEH‘ ae? P]‘?’m ’3’?‘]@1 ‘8‘3"7’“’(}? [ﬁg]-%f
1.27-1.69 (m Tbip)). Yield 4.8g 7 fan(ail; Ma)37932(5/1+1(1)§', 3H), 3.65-3.69 (d 1H) ,

6.86-6.89 (d, 2H), 7.08-7.11 (d, 2H), 9.16 (s, 1H), 10.70 (s, 1H). 25

Exanpl e 47 3-Bi phenyl | -2-meth met hyl - 1H- i m dazol e- 2-
w ' f meth);rl-Z-(BXnethyl—but—ZXenyl)—Z(-(toluene sulfonyl)-hex-42-en01c acid was

20  prepared according to general method as outlined in example 9. Starting from 5-methyl-
2-(3-methyl-but-2-enyl)-2-(toluene-4-sulfonyl-hex-4-enoic acid ethyl ester (4.5g, 11
mmol), ethanol (15 mL) and 10 N sodium hydroxide.

Starting from 5-methyl-2-(3-methyl-but-2-enyl)-2-(toluene-4-sulfonyl)-hex-4-enoic
25 acid (4.1 g, 11 mmol) and following the procedure as outlined in example 1, 1.07 g of
5-Methyl-2-(3-methyl-but-2-enyl)-2-(toluene-4-sulfonyl)-hex-4-enoic acid hydroxy-
amide was isolated as colorless solid; Yield: 30%; mp 108-110 °C; MS: 366.2
(M+H)*; "H NMR (300 MHz, DMSO-d,: 81.49 (s, 6H), 1.62 (s, 6H), 2.41 (s, 3H),
2.53-2.63 (m, 4H), 5.00-5.05 (t, 2H), 7.40-7.43 (d, 2H), 7.59-7.62 (d, 2H), 9.04 (s,
30 1H), 10.80 (s, 1H).

Example 43
2-Methyl-2-(2-methyl-furan-3-sulfonyl)-3-phenyl-propionic acid hydroxamide
35
2-Methyl-2-(2-methyl-furan-3-sulfonyl)-3-phenyl-propionic acid ethyl ester (Prepared
from 3-mercapto-2-methylfuran) was prepared according to the general method as
outlined in example 9. Starting from 2-(2-methyl-furan-3-ylsulfanyl)-propionic acid
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sul fonyl ) -propionic acid hydroxyam de 30

3- Bi phenyl - 4-wo 95242388 hy| - 2- (1- net hyl - 1H-i mi dazol e- 2- sul f onyl ) p@§,88YsARES
acid ethyl ester was prepared according to the general nmethod as outl I ned
in exanple 9. Starting from

2-met hyl - (1-met hyl - 1H-i m dazol esul fonyl ) - pr.egi_oni ¢ acid ethyl ester
Prepared from (1- Methyl -2-nmercapto i m dazol e and 2-bronp ethyl propionate)

(3.09, 12.2 ol gy ﬁ%@mﬂ ‘i'i@rlﬁﬁlti 'w &hde%z%ig 134AmBY2hd potéssiil 5. 09

99, ¢ | | 3
R Pyt 4 tcé?z?mp%ﬂom A3 00 Y39 s ambessis MS F57. LI

acid was prepared according to the general nmethod as outlined in exanple 9.
Starting from 3-2-Meth 1~2—(2-methyl—furan—3 sulfonyi)-3- ;I>henyl—p ﬁnomc acid was prepared

glt E;)'enyl 4- yI 2 ma@rgﬁgz gkygenemyme H-:L\srgu ne mexamplf 5%&%&%&‘ afld

ester
PCT/ US98/ 17633 - fubdh-3-ylshlfaigy))-propidnieraoid)ethyd iektan@! 8g( 143 mimholyniissdivedlinsethanoin

hydroxide (10 ni r#gel(fg%}\ﬁs%dﬁlm hy@rbxlctfe PIWmff)lYllgd%glég?ﬁ) 2whitd Sois, M

385.2 (M+rH). Sta
3- Bi phenyl - 4-yl -3he(MyH).2- ( 1- met hyl - Hi mi dazol e-2-sul fonyl )- 5 propionic
acid (2.8 g, 7.0 mol) and followi ng the procedure as outlined in exanple

3B phenyl - 4% - Sating from 2 MethyL2-(2- eyl furan;3-euffony SR o
acid hydroxyam db’lml)i@élf W&W@W@ﬁéﬁl@@filwamp@l 8¢ of-Math y-

C. Ms: 399.
g%rls 30, SH)@(iMé gfurﬁif-l)B[sb ﬁ%@%%"s M %ﬁmxﬂggﬁddwﬁbﬁdl&e&as
7.18-7.66 (m 5Hyrange @orsolid Yidld: m,myssao °@oMs 5324 (Md:+HxH)'H

2wyl - phonyPMSQkl 80hERG. S8 A4 cRgs)aphEhiso €. 3. & ﬁ;ﬁ?@é’l&ﬁi&
P om 2 (thi ophenta g, f-FEAGRIIEL BT rBYE, D, O 1 Py AR 15 ol )

and benzyl bromde (2.48g9, 15 mmol). Yield 5.2 g ( %9; tan oil; M 339.1
(MrH) . 20 2- Met hyl - 3- phenyl - 2- (t hi ophene-Exampld4any| ) - propi oni ¢ aci d was
prepared according to the general nmethod as outlined in exanmple 9. Starting
f rom 2- met hyl - 3- ph@ryiethgl-2(2-methpyirfira 3 sulfonyl)B-14-(2-pipendinc - plesitbbxy)-phenyls t er

50,15 thanol (30 ni : - ide (10 nl). Yield
(e U 330 Mg ot (30 M) 2opldhidbciRiydiRddé 0! de (10 ML) Yie

2-Methyl-2-(2-methyl-furan-3-sulfonyl)-3-[4-(2-piperidin-yl-ethoxy)-phenyl}-
propionic acid ethyl ester was prepared according to the general method as outlined in
example 9. Starting from 2-(2-methyl-furan-3-sulfonyl)-propionic acid ethyl ester

25  (2.4g, 9.8 mmol) and 1-[2-(4-chloromethylphenoxy)-ethyl]-piperidine (2.96g, 10.7
mmol); Yield 2.4g (92%); amber oil; MS 464.2 (M+H)".

2-Methyl-2-(2-methyl-furan-3-sulfonyl)-3-{4-(2-piperidin-1-yl-ethoxy)-phenyl}-
propionic acid was prepared according to the general method as outlined in example 1.
30  Starting from 2-methyl-2-(2-methyl-furan-3-sulfonyl)-3-[4-(2-piperidin- 1-yl-cthoxy)-
phenyl]-propionic acid ethyl ester (2.01g, 4.5 mmol), dissolved in ethanol (20 mL) and
10 N sodium hydroxide (10 mL). The resulting mixture was worked up as outline in

example 9. Yield 2.03g; amber crystals mp 66-68 °C; MS 434 (M-H).

35  Starting from 2-Methyl-2-(2-methyl-furan-3-sulfonyl)-3-{4-(2-piperidin-1-yl-ethoxy)-
phenyl]}-propionic acid (2.03 g, 6.0 mmol) and following the procedure as outlined in
example 1, 1.36 g of 2-Methyl-2-(2-methyl-furan-3-sulfonyl)-3-[4-(2-piperidin-1-yl-
ethoxy)-phenyl]-propionic acid hydroxyamide was isolated as amber color solid; Yield:
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25 Starting from 2- Met hyl - 3- phenyl - 2- (t hi ophene- 2-sul fonyl ) -propionic acid
(5.0 g, 16wwngesend foll ow ng the procedure as outlined inPE*@fg%/ﬁs:}y 1.8
g of 2-Methyl -3- phenyl -2-(thi ophene-2-sul fonyl)-propi onic aci

hydr oxyam de was isol ated as colorless solid; Yield: 40% np 116-117
[err]C M5 325.9 (MtH)+ 'H NVR (300 MHz,5DMSO- 30 d6): [err] 1.29 (s,
3H), 3.33 (d, 1H), 3.69 (d 1H), 7.18-7.30 (m 5H), 7.74 (m 1H), 8.22 (m

1H), 9.13 (s, , 1 ) . 4

2 18- (1 car oA AbE T S, 4k ARG PR (o0MpeAMSOI B LIS
hydr oxyam de 2 1 r V. - I | Qe e S&llf - I oni ¢
acid ethyl est%irfs\ragszgf’?gzsedé’ %23%#@5?2&%%%%3@? a ’n%f‘ g"gﬁaém’giﬁﬁ i ned
in exanpl e 9. 3% 4s,t3thg 6165dm PH),%.87-6.900dp@H), A 3%:7.17 (d, 2H), 10.35 (s, 1H),

PCTI US98/ 1763

(1- et hoxycar bglr%/?(?gst’ %ﬁ)‘sb}'zgr(lsyll)}pbct yl sul fanyl ] -propionic acid ethyl ester
(10. 2q, 26 Sl ) and sodi um peroxynonopersul fate (64g, 104 nmol). Yield
9.87g (86%; colorless liquid; M5 442. Fxaiphd45 5 S

2-[ 8- (1- Car boxy- et hanesul f onyl ) - oct ane- 1- sul f onyl ] - propi oni ¢ aci d was
prepared accor dzwthﬁl-fﬂP’“@-ﬁberﬁmﬁ-ﬂC&d-e&ﬁ)x?)#phen?lu*(ﬂn@h&ﬂ@?@uﬁeny‘ﬁ-ﬁbpioﬁ& from
2- (8- (1-carboxy- ethanesul fonyl)-oct ane&tmﬁgl- oa?/l ] - propionic acid ethyl
ester (3.0g, 6.8 nmml), ethanol (15 rﬁ_c) X sodi um hydr oxi de (15 ni).
Yield 2. 700098 %9 ; white solid nmp 99- 102 [err]C M5 387 (M:NH3)[err]. 10

Starting from2Methyl-3i{[4c2rpiperidire 1 {ykathoxy)F-phepyIR-(thiopheee2-snifbfiyljrpiopignicogeidni ¢
id (2.5 g, 6 _ ke ls ' I

T a1 mg of XTUTEE belbiEnirtd aidingd e pBl RTINS A% A Bmdle 81 10

aci d hydr oxya@ta@mﬁqns&(@m%e@ﬂ-awml)@pmm@c@ gthy] estex|prepaedofiom: 434, 0

(MeNHA) + ° H NiBrchptBthidgtiéne dddl 2-blaidpidhionit 81 kthyledter) 442, {1V nérkdl) and®1-g8 (M

ADIETT R 00K AN

1-yl - et hoxy) - pdedidyMS 468) propi onic acid

hydr oxam de 2-(4-Brono-benzenesul fonyl)-2-net hyl -3-[4-(2-piperidine-1

general et hod el -fﬁ@éﬁﬁ%&é@aﬁe oY e P (BT BB Bnid0 O
a- ( 4- br onophenisid was prspyred acsding taethe genryal methedgs qutlined in example 9. Starting
20 from 2-methyl-3-[4-(2-piperidin-1-yl-ethoxy)-phenyl-2-sulfonyl)-propionic acid ethyl
ester (9.8g, 20 mmol), dissolved in ethanol (20 mL) and 10 N sodium hydroxide (20
mL). The resulting mixture was worked up as outline in example 1. Yield 4.5g (49 %);

white solid mp 170-172 °C; MS 436.3 (M-H).

25  Starting from 2-Methyl-3-[4-(2-piperidin-1-yl-ethoxy)-phenyl-2-(thiophene-2-
sulfonyl)-propionic acid (3.6 g, 8.0 mmol) and following the procedure as outlined in
example 1, 345 mg of 2-Methyl-3-[4-(2-piperidin-1-yl-ethoxy)-phenyl-2-(thiophene-2-
sulfonyl)-propionic acid hydroxyamide was isolated as light colorless solid; Yield:

10%; mp 115-118 °C; MS: 451.2 (M+H)*; '"H NMR (300 MHz, DMSO-d,): §1.29 (s,

30 3H), 1.66-1.78 (m, 6H), 2.81-2.86 (d, 1H), 2.96-3.99 (m, 4H), 3.39-3.47 (m, 2H),
3.51-3.59 (d, 1H), 4.32 (m, 2H),6.72-6.74 (d 1H), 6.87-6.96 (d, 2H), 7.01-7.20 (m,
3H), 7.31-7.33 (m, 1H), 7.69-7.72 (m, 1H), 7.83-7.84 (m, 1H), 8.07-8.08 (dd, 1H),
8.17 (dd, 1H), 9.0 (s, 1H) 10.0 (s, 1H), 10.78 (s, 1H).
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25 and 1-[2-(4-chl oronet hyl phenoxy) -et hyl ]-piperidine (4.97g, 16 mol ).
Yield 6. 1 g Wa®42436 an oil; M5 541.1 (MtH)[err]. PCT/US98/17633

. 2-(4-Brono-benzenesul fonyl ) - 2- et hyl - 3-[ 4- ( 2- pi peri di ne-

1-yl - et hoxy) - phenyl ] - propionic acid was prepared according to general
met’hod as outlined in exanple 9. 30 Startsng

fronR- (4-brono-benzenesul fonyl)-2-net hyl - 3-[ 4- (2- pi peri di ne-1-yl - et hoxy) -
phenyl ] - propionic acid ethyl ester (6. SgExaﬂglml ), ethanol (30 nlL) and 10
N sodi um hydroxide (15 nL). Yield 6.3g (100 %; yellow solid np 125-127
[err] C M5 512. 2-(otahé-1-sulbinyl)-B{4(2-piperidin-girethoxy)-phenyl]propionic acid hydroxamide
2- (4- Brono- benzenesul fonyl) - 2-met hyl - 3- [ 4- (2- pi peri di ne- 1-yl - et hoxy) -

phenyl ] - pr opsoniy C(P%&ifg l(s@@nﬁ)é ?11—%2 Bﬂ;gl'ﬁm%ﬁ %tlIoQH ﬂ%ﬁ?-p%?on% 85¢ gﬂ‘{ylees?er

outlined in exa
2- ( 4- Br onp- benzé‘fﬁéﬁmﬁw mm?gema[lmethdrqwnﬁmmwarpplw Statng GbrtP 436

(sol ated QZG??g%{%ﬁm?ﬁ?v”%?’?’?’%@“Wm%ﬁ U g5 R ooy,
3- (4- Bronp- pheny® Mf‘lp IPR"-‘F@%@% B8ﬂmeléqu@r§;9g (%%)emptrmll Ms

pr opi onam de Fol49§wr ng the procedure as outlined in Exanple 9,

3-(4- brono- i@enyl) 2- (4- et hoxy- 10 benzensulfonyl) 2- met hyI pr opi oni ¢
acid et hyl ter tJn m(30g

2- (4- met hoxy- bedz 1#%%&13311-3?1%3# zfﬂewpheexﬁ @rormac acig Wghro -

benzyl brom de @ﬂ:p@re@,acrhidmgrtdthegéﬂefdl@heﬂhdﬁas@uﬂﬁ% re|9$SEar@1§frorN@ 441
(MH) +. 3-(4- Br 1a eZl ¥13-3%(?Et hoﬁ%—)ﬁ?e o%r?r?pﬁjenyﬂ%o lonxcrarcelhhﬁxylé)mpl oni ¢

acid was 15
3- (4- br ono- phen&g?g,zls(mmabiﬂbaml (ESmabhalil 0 Nsydipmchydedxide (25 mlopYield 6.0gci d

ethyl ester1§4. Q7 %)_9.0 mol ) di ssolved in nmethanol (50 m) and 10 N NaCH
(30 mM). The resulting reaction m xture was worked up as outlined I n

Exanpl e 9. Yielg , (8% owrretngslrd VB: 413 (MHH) +.
St arting from tanmg om 2-(Octane-1-sulfonyl)-3-[: -(2-p1pendm-yl-ethoxy)-phenyll-propxomc

3- (4- br ono- phenyibl)i(ig(g?’illmﬁxh@)!n@m%@ dfpﬁwhdre& W&%ﬂﬁ:ﬂ&hﬁfé'l% Cglek
(2222 g 0? ° mmlz)(oa Bfe-1 Osulfo nyﬂ@ [ﬁ—r(]fpi%e &D‘YLLC Oxy)-ﬁ'luegl I]nl(?ctrpnlmr%c gcxg H‘p ydroxy-
3- (4- br omopheny lunid¥-wasdsedityd 25 the seTi a1y d@%‘%@rel " M ﬁ%@@@grpﬁop' on-

am de was isolated as |ight colorless solid err] C

MB: 429.8 ( MrH) NMR&30Q MHSYDNS0d ) 68TRCBENS 1.27-1[69r(rd, 15H4,2. {5-2315)(d, 1HY,7

bs, 1H), 3.26 J=7..0
( _ H) 5%, (s, 3H), 3.65-3.69 (d, 1H), 6.86-6.89 (d, 2H), 7.08-7.11 (d, 2H), 9.16 (s, 1H),
10.70 (s, 1H).

25 Example 47

3-Biphenyl-4-yl-2-methyl-2-(1-methyl-1H-imidazole-2-
sulfonyl)-propionic acid hydroxyamide

30  3-Biphenyl-4-yl-2-methyl-2-(1-methyl-1H-imidazole-2-sulfonyl)-propionic acid ethyl
ester was prepared according to the general method as outlined in example 9. Starting
from 2-methyl-(1-methyl- 1H-imidazolesulfonyl)-propionic acid ethy} ester Prepared
from (1-Methyl-2-mercapto imidazole and 2-bromo ethyl propionate) (3.0g, 12.2
mmol) and 4-chloromethylbiphenyl (2.97g, 15 mmol). Yield 5.0g ( 99 %); low melting

35 solid; MS 413 M+H)*.

3-Bipbenyl-4-yl-2-methyl-2-(1-methyl-1H-imidazole-2-sulfonyl)-propionic acid was
prepared according to the general method as outlined in example 9. Starting from 3-
bipheny1—4-yl-2-methy12-(l-methyl-1H—imidazole-z-sulfonyl)—propionic acid ethy! ester
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25 Hz, 1H), 3.68 (d, J= 7.0 Hz, 1H), 3.85 (s, 3H), 7.01 -7.76 (m 8H),
9.71 - 9. 8%d #M2436H) . Exanple 52 30 PCT/US98/17633

N- hydr oxy- 2- (4- met hoxy- benzenesul f onyl ) - 2- net hyl - 3- napht hal en- 2-yl - pr opi ona
m de Fol |l owi ng the procedure as outlined in Exanple 9,

2- (4- met hoxy- benzenesul fonyl)-2- net hyl - 3sgapht hal en-2-yl - propi onic acid
ethyl ester was prepared, starting from (5.4 g, 20 muol)

2- (4- met hox r | | Ih -8g35
et iyl napht haT Chrel Ll a1 i) 1078 ity Bfchite QOIS THAD AL,

np 182- 184 [ 61 ¥; brdvbwn s6lid np\iH9) 122 °C; M©389 24 BH).
PCTr / US98/ 17633 -6l - Starti ng from

2- (4- met hoxy- benzenesul fon)l/1 - net hyl - 3- napht hal en- 2- pro lonic acid
ethyl ester (Atsting from 3Bip ynﬂ%%ge%vl-af(lznmlnﬁ eexl)-f onyl ) - 2-
by ol 1 o a6 FRPianc Sz g7 P0G 364 Soll¥ing “’M“@*@Eﬂmi‘é“?ﬁ“"é‘s‘%}ss
3%4 9 (|\/|+|—|)g IQZQgiqﬁa-ﬁg)hpmgrﬂ-y -ﬁ-mﬂry?-Z-a-metg}r)ip i -1m1daggi %. su}fonylg-pro onic

2- (4- met hoxy - hejias/dasyhiniie)asisbiaed fiytan Soloredisblid;| ¥ield24 %t mprldﬁPGnMS 3996
(2.4 g, 6.2 mol) and follow ng the procedure as outlined in
g of (M+H)t; '"H NMR (300 MHz, D SO-ds) 0 0.911 (s, 3H) 3.3 (s, 3H), 35 (d 1H)

xggd\r/vgéyl gol( ;l%&}l aﬁ'ﬁ;6 gﬁﬁﬁsogé&ﬁeﬁé ’sétl Eéglgr aﬁigﬂ%ﬁ;ﬁ (ﬁgﬁB,l‘gs?.p' ona

[err]C Mjp 4005 (d,02H).M-H) +; [err] H NMR ( 300M—|z CDCl[err]): [err] 1.56
(s,3H), 3.28 (d, J= 8.0 Hz, 1H), 3.81 (d, J =8Hz, 1H), 3.93 (s, 3H), 4.88 (bs,
1H), 7.02 - 7.92 (m 1 1H). Exanple 53 15

N- Hydr oxy- 2- ( 4- net hoxy- benzenesul f onyl )E)@mIﬂQMI -but yran de

2- (4- Met hoxy- phenyl sul f anyl ) - 3- net hyl - ric acid ethyl ester was prepared

according to the géhMeﬁlyl-ﬁmhh@d-?a@h@Dhan lfonyl=prapignic acid Bydrpkamides r om
ethyl 2-brB¥no- 3-nmethyl - butanoate (20.9 g, 100 nmol) and

g E"it hOXKbenzeiH—Méﬂh 13-éﬂeﬂy| o%ﬁéhe@ﬂsb ulf6Hi)) propionig abid ethyl ester was prepared -

met hoxy- phen - 3- et - i C aci ? .
i sol ated. Yiel® tEI ’@fF’B g%F %BXAWM$%%${’ r%@?%l?ﬁnz
2- (4- met hoxy - phutfoply+prépionit heid-ethyl bgtér Bigy 12 mmd) shdhengy] bremixde. (2(4Zg,655 g 10
mrol ) and foII Exanple 9 for oxidation, 3
g of 25 ‘%ﬁ%?ﬂo%ﬁbﬁ%%& eéut??ony ig qe@ﬁﬂ:h butyr| c acid et hyI ester )
was |solat2Qj as a colorless solid. yield: 99% d[err an'a\gs
( MtH) +. 2—Methy1-3-pheny1-2-(thlophene—2~sulfony1)-prop10mc acid was prep accordmg to

the general method as outlined in example 9. Starting from 2-methyl-3-phenyl-2-
(thiophen-2-sulfonyl)-propionic acid ethyl ester (5.0 g, 15 mmol), ethanol (30 mL) and
10 N sodium hydroxide (10 mL). Yield 5.6g MS 310.0 (M+H).

25
Starting from 2-Methyl-3-phenyl-2-(thiophene-2-sulfonyl)-propionic acid (5.0 g, 16

mmol) and following the procedure as outlined in example 1, 1.8 g of 2-Methyl-3-
phenyl-2-(thiophene-2-sulfonyl)-propionic acid hydroxyamide was isolated as colorless

solid; Yield: 40%; mp 116-117 °C; MS: 325.9 M+H)t; 'H NMR (300 MHz, DMSO-
30  dg): 8 1.29 (s, 3H), 3.33 (d, 1H), 3.69 (d 1H), 7.18-7.30 (m, S5H), 7.74 (m, 1H),
8.22 (m, 1H), 9.13 (s, 1H), 10.80 (s, 1H).

Example 49
35 2-[8-(1-carboxy-ethanesulfonyl)-octane-1-sulfonyl]-propionic acid hydroxyamide

2-[8-(1-Carboxyl-ethancsulfonyl)-dctane—l-sulfonyl]-propionic acid ethyl ester was
prepared according to the general method as outlined in example 9. Starting from 2-{8-
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Starting from 2-(4-nmethoxy-benzenesul fonyl)-3-nmethyl-butyric acid ethyl
ester (3 g, wommiBd§ 2.7 g (96% of PCT/US98/17633

2- (4- met hoxy- benzenesul fonyl )-3-nmethyl -butyric acid was 30 isolated as a
colorless solid by following the procedure as outlined in Exanple 9. M 96
[err] C M. 273 (MtH)+. Starting from -59-

2- (4- et hoxy- benzenesul fonyl ) -3-nethyl -butyric acid (2.0 g, 7.34 mol) and
fol | owi ng t he p(leethoitycearbanyletiiyisubfanyl)-octisalfalyl]-{3opibRio acit edfyl bstéry(d0.28)262- 35

Soi 1. Wy 220 | DRokendyBAul B Bimiop B R BB VRS g R O o
DVBO- d6) : [ er r ] calodss liguid; MSH32(M2HB6
PCT/ US98/ 17633 -62 - J = 6.7 Hz, 3H), 1.07 (d, J = 6.7 Hz, 3H), 2.09-2.20

(bs, 1H), 3.53 fgg( ﬂCaﬁ:oxi'é’h uﬂf@ﬂﬂ tax(e”l-snﬁ}‘&ngl]}n%ﬁxl rFIcZ&dWB!s Exanpl e

54 5 1-(4-Methoxy- ‘Benzene cyc opent ane | C acl d droxyam de
Fol | owi ng t he pa@emgtegggeralm #p Quiline.dp gxaraplo 1. Staﬂxngfromz-[!i -(1-carboxy-

1- (4- met hoxy- be&am&%ﬂ tare- C¥ioR W&ﬁ@ﬁ&@éﬁ&l&t@@ 0g, 9. $1itimof bAnONaAS

A ?EaﬁifhoityaLEb;génL dfﬁhwféy?a@é%yﬂ%x;%"@%ﬁsyrwbﬁ 25 O whitesolid BRIt ane
( 2.4 ¢ 1mzb?\/b(t:’hoxl3%7 Nfll‘ﬂ*l 8% Colorless solid, np 86-88 [err]C Ms:

313 (I\/H-|)+ y-benzenesul f onyl ) - cycl opent anecar boxylic acid was
prepared stggting from 1-(4-methoxy-benzenesul fonyl)-cycl opentanecarboxylic

acid ethyl est eStai'tﬁxngr(ﬁnZJlﬁ (wa@bdaivrdtaanémmyly@ecanmm ropieflicratild (alsd 10

Nnet el 3. i i &85 aig) aoniht Bberlis Mpunfd i Safile {Judtiog 505 "
anpl e I e

(I\/Hd—l) +. Starti ngafho&yﬂeﬁm(xékulfmm)aa?tmfeﬁhaﬁnaym#@igm@ aui&hyd:tpxemmd?mri%mmm i c

442 , 20 1.5 i.ng t r tlin n

Beanpl e 1, 410 Aymbergoloaredth wgs%%“é\fxwwce& s SR (0 '
d hyd C, Yield

G506 n 3080 ( MEBR L 2k B ot SRy 2B fi%’tsﬁﬁﬁ?zg%gﬁ”& (m

4H), 2.17-2.42 (m 4H), 3.87 (s, 3H) 70(d J—8Hz 7.7 (bs, 1H),

7.72 (d, J=8 Hz, 2H), 9.73 (bs, ar&}ig(h
3- (2-Brono- phenyl) N- hydr oxy- 2- (4 rret hox Z&hesul f onyl ) - 2- net hyl -
2-(4-Bromo-benzenesulfonyl)-2-methyl-3-[4-(2-piperidine-1-yl-ethoxy)-phenyl]-
20 propionic acid hydroxamide

2-(4-Bromo-benzenesulfonyl)-2-methyl-3-[4-(2-piperidine-1-yl-ethoxy)-phenyl]-
propionic acid ethyl ester was prepared according to general method as outlined in
example 9. Starting from ethyl a-(4-bromophenyl-suifonyl) acetate (5.0g, 16 mmol)

25  and 1-[2-(4-chloromethylphenoxy)-ethyl]-piperidine (4.97g, 16 mmol). Yield 6.1g
(71 %); tan oil; MS 541.1 (M+H)".

2-(4-Bromo-benzenesulfonyl)-2-methyl-3-[4-(2-piperidine- 1-yl-ethoxy)-phenyl]-
propionic acid was prepared according to general method as outlined in example 9.

30  Starting from2-(4-bromo-benzenesulfonyl)-2-methyl-3-[4-(2-piperidine-1-yl-ethoxy)-
phenyl}-propionic acid ethyl ester (6.5g, 20 mmol), ethanol (30 mL) and 10 N sodium

hydroxide (15 mL). Yield 6.3g (100 %); yellow solid mp 125-127 °C; MS 512.5
(M+H)".

35  Starting from 2-(4-Bromo-benzenesulfonyl)-2-methyl-3-{4-(2-piperidine-1-yl-ethoxy)-
phenyl]-propionic acid (6.1 g, 612 mmol) and following the procedure as outlined in
example 1, 1.07 g of 2-(4-Bromo-benzenesulfonyl)-2-methyl-3-[4-(2-piperidine-1-yl-
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propi onam de 30 Followi ng the procedure as outlined in Exanple 9,

3- ( 2- br onowpywwaydss- 2- (4- net hoxy- benzenesul fonyl) - 2- net hyl - prRpse8Aresaci d
et hyl ester was prepared, starting from (2.0 g, 7.3 nmmol) of

2- (4- met hoxy- benzenesul fonyl ) -propionic acid ethyl ester and

2- (brono) benzyl bromde (2.0 g, 8 mol)..g6eld 3.1 g, 87% Colorless oil;
M5: 35 441 (M+H) +.

3- (2- Br ono- phapy ? Reriyl}-propiomit e tyarsxg aul deaislisolded s Iiphk yellowiolid; Yiedd:i d
was prepared staty Png from

3- (2- br ono- phEi%y MS2 5254 ity - benzenesul fonyl ) - 2- net hyl - WD 99/ 42436
PCTI US98/ 17633 - 63 - propionic acid ethyl ester (3.0 g, 68 nmol) dissol ved
in methanol (50 m) and 10 N NaOH (30 m ). The resulting reaction m xture
was wor kEdé up as outlined in Exanple 9Exampledli 7 g 63% Waxy solid; Ms:
414 (MtH) B 5 Starting from

3- ( 2- br ono- pheny| 3-(@BromenphenydyNiwsasyAs(f-msthpry-beuzenesifony)-3apeiyl: aci d
(470 mg, 1.1 mmol) and followi ng the pispicddiide as outlined in Exanple 9,
380 ng of

ot bt onant do. Balloiug MR ahcaities pfFER BEEXaRRR R kA Rk B B ldrory; o,
MS: 429 (10-H) tenzkssulfbhyINFRnétBgioprivpipnicGEI qthylehter wheprepared Jtgrting e, (39.32
(d, J=7.0 Hz, %é%ol?Z—?&m]e%oxgi%nieﬁes?ﬂt%n‘]ﬁdpréﬂiﬂnic §ci§gﬂx§fest§|?)1d 4%r&fo- 89 (M

8H). Exanpl e
2- (4- met.hoxy- B&mzesﬁﬁmhé @0 k) t2mitil)h Yield 4/87a1) 96%p Solorleseoiti MSad4 1IdM-+H)*.
hydr oxyam de 15 Fol |l owi ng the procedure as outlined in Exanple 9,

2- (4- met hoxy- | f 22- | - 3 - 4= WoRg-Tcy t hyl
2 et BRSNS B Yo iR PR 50 e
2- (4- et hdXy - ipepared stutiigigh 3-(3rhwpmophenyd)2 d4-methaxyecenzencat fonyDr2msthyl-

bromide (2.1 . Y] : p il ' M-H) +.
200 % (2 L ok T e ke sttt w0 1
prepar ed st ar NaQH €30gm)). The resulting reaction muxture was worked up as outlined in Example

2- (4- met hoxy- ke f I )rialn -Ni§ e + 4-enoi c acid ethyl
ester (3.0 g, %ﬁfﬁ%ﬁ#&gﬁ%&ay@g@h@ﬁ%ﬁgﬁg] (5%%?% and 10 N NaOH (30 ni).
The resulting reaction m xture was worked S outlined.j anple.9..
Yol a1 028 Sringfom § 4 bomesthey) - (aneby- bamprgeseltonyD-2-mety propictii
acid (2.7 g, 6.5 mmol) and following the procedure as outlined in example 1, 2.26 g of
3—(4-bromophenyl)-N-hydroxy—2-(4-methoxy-benzenesulfonyl)-2—methyl-propion— :
amide was isolated as light colorless solid; Yield: 81%; mp 86-88 °C; MS: 429.8
(M+H)*; 'H NMR (300 MHz, CDCl3): & 1.42 (s,3H), 1.77 (bs, 1H), 3.26 (d, J=7.0

25 Hz, 1H), 3.68 (d, J= 7.0 Hz, 1H), 3.85 (s, 3H), 7.01 -7.76 (m,8H), 9.71 - 9.88 (bs,
1H).

Example 52
30 N-hydroXy—2—(4-methoxy-benzenesulfonyl)—Z—methyI—3-naphthalen-Z-yl—propionamide
Following the procedure as outlined in Example 9, 2-(4-methoxy-benzenesulfonyl)-2-
methyl-3-naphthalen-.’l—jl-propionic acid ethyl ester was prepared, starting from (5.4 g,

20 mmol) 2-(4-methoxy-benzenesulfonyl)-propionic acid ethyl ester and 2-bromo-
35  methyl naphthalene (4.4 g, 20 mmol). Yield 8.0 g, 97%; Colorless crystals, mp 182-

184 °C; MS: 413 (M+H)*.
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Starting from 2-(4-met hoxy-benzenesul fonyl) - 2- net hyl - 5- phenyl - pent - 4- enoi c
acid (440 ngyo®¢m4zeol ) and followi ng the procedure as outli pefusssnzsanm! e
.1, 420 ng of 2-(4-methoxy-benzenesul fonyl)-2-nethyl -5-phenyl - pent 4- enoi ¢
~acid hydroxyam de 30 was isolated as a colorless solid. np 162-164
[err]C Yield 92% Ms: 376 (MtrH) +; [err]H-MYR (300 MHz, CDCl[err]): [err]
1.41 (s, 3H), 3.0-3.16 (m 1H), 3.30 (d, J= 11 Hz, 2H), 3.92 (s, 3H), 5.9 -
6.1 (m 1H), 6. f@rtﬁxgfroirFﬁKHﬁxembk%belﬁeﬁesﬁleﬂyll-mméi’wlﬁ &pﬁ@la‘eﬁ&r 1omc WO

99/E§f§fr§|6 e 57 acid ethyl ester (4.6 g, 11 mmol) 4.2g (98%) of 2- 4—methoxy-benzenesuq onyl)- 33 -64

2- (4- met hoxy- bennzuhyb&-nb;ﬁlmlmtérb@-&kﬁogmic-amd@anbmwﬂ apeobqidsy ergaalsaycﬂolﬂbvan'gd
hydr oxyam de 5 Fol |l owi ng t he ned in Exa

i
2- (4- net hoxy- beﬁﬁ@%ﬁ@ﬂ’?%%‘}“?rchﬁurae S ‘gm“ﬁh’é‘ﬁy ng%ﬁbénm c acid

ethyl ester snvas prepared, starting from (4.0 g, 15.8 mml)
2- (4- met hoxy- begwafing Fioni D44-mettdR &eﬂé&uﬁoﬁilmlmétﬁ)ﬂsﬂnapﬁﬁiaﬁnizm 16151@I0y|

10 2 (4- et ﬁoi’m«i@%‘é@%amﬁmﬁgﬁ%ﬁ@a#@os St °fi<swramweﬁ L
acid was pr eparNdwﬂtcmytZ-ﬁgmémoxy—benzenesulfonyl)-z-methyl 3-naphthalen—2-yl-prop10n_annde _
byl ester (2 BeCRosl aE e coloBRERKla: ikl BIRIHD 1BS NG MRTIROR N (30

m). The regyl t {MOH€AHINPIR (308 MHE, CBE1H03 (34 (5BH 2] he 15
9. Yield 1.18 gc, 632/0 Waxy s?lold NB: \306 ( g%w@ta?ﬁﬁg IEF%?an

2- (4- met hoxy - befuz &x&idzil Hyrdi93 (553}&)1(4@8!(4)2 18), ﬂrﬁ?nyl?%r(np)lll}l)pent anoic acid
(600 ng, 1.2 mmol ) and foll ow ng the procedure as outlined in Exanple 1,
420 nmg of

2- (4- met hoxy- benzenesul f onyl ) - 5- phenyl - @f@mp}sh@"hyl propyl ) - pentanoi c acid
20 hydr oxyam de was jsol ated as a colorless solid. M 118-120 [err]C,
yield 68% Mo 482 (MmAyHYdrpw-2{4methexy-honzepesulfonyhpragthylbutyr 1.52 -
1.68 (m 2H), 1.74 - 1.92 (m 2H), 1.98-2.20 (m 4H), 2.58 - 2.72 (m4H),

I?:|z 86 (s, 3H) 62-@3Mdﬂ10x§‘-ph&ﬂyl&dlfanﬁ)ﬂ)svm&hﬂ%utﬁlcﬁﬁlddmyl &6tED wadpépartd, J=I |

2 al Ty - 2- (4 meRRESREIR bR Araer Pehod 9= fineciB ERRRIE 1. Biging frogn g 2sbromo-

Fol | owi ng t he p3-oetudbetancate (20.9 £d60mmét) ang4-encdhoxybenzenethiol (14.0 g, 100
2-al 1yl -2- (g5 ”eﬁxprﬁff)\,' '%W@-?&methoxy-phenylstﬂfanyl)-3»methyl-butyric acid ethyl ester was
isolated. Yield 99%; Light yellow oil; MS: 269 (M+H)*.

Starting from 2-(4-methoxy-phenylsulfanyl)-3-methyl-butyric acid ethyl ester. (2.68 g
10 mmol) and following the procedure as outlined in Example 9 for oxidation, 3 g of
25  2-(4-methoxy-benzenesulfonyl)-3-methyl-butyric acid ethyl ester was isolated as a

colorless solid. yield: 99%; mp 53 °C; MS: 273 (M+H)*.

Starting from 2-(4-methoxy-benzenesulfonyl)-3-methyl-butyric acid ethy! ester (3 g, 10
mmol) 2.7 g (96%) of 2-(4-methoxy-benzenesulfonyl)-3-methyl-butyric acid was
30 isolated as a colorless solid by following the procedure as outlined in Example 9. Mp

96 °C; MS: 273 (M+H)*.

Starting from 2-(4-methoxy-benzenesulfonyl)-3-methyl-butyric acid (2.0 g, 7.34
mmo!) and following the procedure as outlined in Example 9, 590 mg of N-hydroxy-2-
35  (4-methoxy-benzenesulfonyl)-3-methyl-butyramide was isolated as a colorless solid.

Mp 220 °C; Yield 28%; MS: 288 (M-+H)*+; 'H NMR (300 MHz, DMSO-d¢): 8 0.88 (d,
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30 sulfonyl)-pent-4-enoic acid ethyl ester was prepared, starting from
(3.0 g, 1lveow9mdsls 2- (4- met hoxy- benzenesul fonyl)-acetic aci (}an;lm&n.,%g

and allyl bromde (4 m, excess). Yield 3.6 g, 92% Yellow oil

(MFH) +. 2-Al 1yl -2-(4- met hoxy- benzenesul f onyl ) - pent-4-enoic acid was
prepared starting from 35 -62 -

2-allyl -2-(4-nmet hoxy-benzenesul fonyl)-pent-4-enoic acid ethyl ester (2.2 g,

6.5 mmwl) disgal gedg) @Hyetﬂmr@ J(=5€7 ) 3A5 . H6- Zhid\l%g"llﬁf’@ %9 Qd JEhe IH),

resulting reaction mxt as outlined in Exanple 9." Yield
1.76 g, 87% ]eh%'bwém,aﬂ) 71%-7%91@1( ﬂ) WO 99/ 42436
PCT/ US98/ 17633 -65 - Starting from

2-al |yl -2-(4- et hoxy-benzenesul f onyl ) - pent éxg oic acid (1.5 g, 4.8 nmol)
and foll ov\%ng t he procedure as outli neg"?‘ﬂ le 1, 1.5 g of

2-allyl 4 t | f d

| sgl a%/ed as colrrgr He@?’lg&n esu %X%ﬁf%@e?i&f%%xﬁ?c %ﬁ%%%?,%ms
(MtH)[err]; [err]H NI\/R(SOOM—IZ CDCl[err]): [err] 1.62 (s, 2.70 -
2.80 (m 4H) Following tBélprocedur as autthied(imExairple % lai-wawcyebqnmulfonyl)e

d,J=8 Hz, 2
5" (4 met oy 4B RafeRbodflic S e AP SR TR g )
2.2l yl - 2104 rvét%&rvwmm'nmnt 991)-agati acid el PHEBEIL AryibromoRned 242

i ogenat e @Sé@%ﬁlﬁ?&déﬁ%‘%? Kot P R8s NS LMy 10

pressure for 4 hours. At the end, the reaction m xture was filtered and
met hanol was rletfeMesthoxybenzepeswifonyl}cyaiopentanecarbnxylic agid mn@mﬁﬁﬁﬁManol

E(:% re|r ]d 023(2) Er? fr(%ﬁ(yg(d\%th&apb#d&h%@l - éﬁ?&ﬂ%é@%ﬁakﬁ%&&%;: 1(estet (222

8- H)
(o " bry . 8504 1D emol fisschvestinipthanatish mid pyd 10 NAUQH (A0l g pplingt
Exanple 60  reaction rmxture was worked up as outlined in Example 9. Yield 1.66 g, 83%.
2- benzyl - N- hydr oxy- 2- (4- met hoxi/1 benzenesul f on I% 3- phenyl - propi onam de 25

Fol | owi ng t he @ledwéphdaspbl% e M§: 2852 (Mt-H)
2- benzyl - 2- (4- et hoxy- benzene- sul fonyl)-3-phenyl - propi onic acid ethyl

ester was pr eFSlﬁﬂﬂ fﬁﬁl@li(m@dx?meﬁﬂengsﬂfonﬁl)-% ¢Ipentanetarboxylic acid (442 mg,

2- ,(4e)r(r§ter;¥8/ Yfgzen %R)Tl%}%)a et c CI d e Idﬁ§%ﬂ498nzgltblr&m de (4

methoxy-benzenesulfonyl)cyclopentanecarboxyhc acid hydroxyamide was isolated as a
colorless solid. mp 89-91 °C; Yield 88%; MS: 300 (M+H)*;/H NMR (300 MHz,
CDCl3): & 1.65-1.82 (m, 4H), 2.17-2.42 (m, 4H), 3.87 (s, 3H), 7.0 (d, J= 8Hz, 2H),
7.7 (bs, 1H), 7.72 (d, J=8 Hz, 2H), 9.73 (bs, 1H).

25
Example 55
| 3-(2-Bromo-phenyl)-N-hydroxy-2-(4-methoxy-benzenesulfonyl)-2-methyl-
propionamide
30

Following the procedure as outlined in Example 9, 3-(2-bromo-phenyl)-2-(4-

methoxy-benzenesulfonyl)-2-methyl-propionic acid ethyl ester was prepared, starting
from (2.0 g, 7.3 mmol) of 2-(4-methoxy-benzenesulfonyl)-propionic acid ethyl ester
and 2-(bromo)benzyl bromide (2.0 g, 8 mmol). Yield 3.1 g, 87%; Colorless oil; MS:

35 441 M+H)*.

3-(2-Bromo-phenyl)-2-(4-methoxy-benzenesulfonyl)-2-methyl-propionic acid was
prepared starting from 3-(2-bromo-phenyl)-2-(4-methoxy-benzenesulfonyl)-2-methyl-
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30 2- Benzyl - 2- (4- met hoxy- benzenesul f onyl ) - 3- phenyl - propi oni ¢ aci d was
prepared st amo seH30OM PCT/US98/17633

2- benzyl - 2- (4- nmet hoxy- benzenesul f onyl ) - 3- phenyl - propi oni ¢ acid ethyl ester
(1.0 g, 2.2 mmol) dissolved in nethanol (50 m) and 10 N NaCH (30 m ). The
resulting reaction m xture was worked up asgputlined in Exanple 9. Yield:
580 ng, 62% V\axy solid; Ms: 409 (MH-. 35 Starting from

2- benzyl - 2- (4- mp cmnaa w&tmglesﬁnﬁbmbxveaMM1mﬂx (aﬁéiQolm 1
mmo) ) and follo @Br@gr cedu as Qut i n Ex g of
benzyl - N hydroxﬁa@?{ e el ractn Frpic) vl e, w0 952586 6
WD 99/ 42436 b. PCT/ U898/ 17633
-66 - isolated gs Yeielg/alxz/g’gglql d. axyl }18 IEvuliscy41l‘\1'/[§1v142{-96 (I\/H—I)[err] [err]H NWMR

(300 MHz, N r;(llz d, J=14 3.52 (d, J= 14 Hz, 2H),
3.9 (s, 3H), S@r‘%fts o3 rqrw&p 2\ %(%methovxy*benmsuﬁppyi)-z mgpthylpropjerde |
g(—i)a I7e8;1( & thfi 4 1%5&1)(&2&1 foﬂé‘ﬁélrille%e procedure as outlined in Example 9, 380

di nrrg yl - pr opi gﬂ‘ga ﬁigé‘ygﬁ? f%ﬂ)&%ﬁkn&nﬁsuﬁo 5?[) g-methyl-

2- (4- met hoxy- bepmmuﬁdmash&qht&bm&or&% sblidt iilp|93%t°6 Yield 77%9Ms9429 10
mmol ), 3-picolyl chlorld hydr ochl oride (3.2 20 mmol ). and tri et hyl

benzyl - amoni ufMdD 6 (30 Mﬁzrrgﬂﬁli)eﬁé ?c(ﬂ 3H),de3% @ ="h0 Hz, 1H),83.680H (

the eha. el or Yo 9 EeiHolsi s 2R 683:EH Gt el wi th vator - The |

organic |layer was dried, filtered and concentrated. The crude product
obtai ned was purified by silica-gel col 1? ghromat ography. The col um
was eluted with 50% et hyl acetate: hexa 2

ZEZ“?EXI Sf cds as Briaa o S gngi e fﬂ%‘@X)%“é#e&&q A bR
tarting from

2- (4- et hoxy- be FoUevEag thegrgsedure asputiped I Exampls $-23(dymethpxypbengenssalfony)zd
ethyl ester (2. methyl-8-gh eﬂ?][ﬂeht-ﬂ—eﬁoxgaélagﬁ%dégt T WEs prep ared startmgfrom Gog 11

~ 2-(4- et hoxy- benzene propironi c ac
i sol ated as a CB'F'E)‘?H i?‘lg ﬂ%’?‘ B‘W WE‘CGF@(?@EY&F%%?SMGH‘PWMHHOW

Ex le 9. 5
2- ?Zprrgt hOxggrgeglzgg;gﬁﬁnﬁFxéggn%%#?g%@feﬁdg6]? -§10§§|grop| o)nl c acid 25

410 1 | foll rocedure as aqutlined in Exanple 1, 225
Erg of 9. )2 &nlglcthoxy enze gesuﬂony?)a-me yl-S—phenyl—pent—4-en01c acid wasngrepared

N-hydr oxy- 2- (4- mingfgonbﬁm-&nﬂﬁ)uy-bexﬁzﬁhésuﬁo J-Dyhetisyl

e was i sol ?t ed ?l?lﬁa l(?bl ffm‘?’t%ll) cﬂssoi(rleg in me&xa%ol@()iéph 361\?:1\1&%% (3%5n]il)

(MtH)[err]; [er
The resulting reaction mixture was worked up as outlined in Example 9. Yield 1.9 g,

25  68%; yellowish oil; MS: 361 (M+H)*.

Starting from 2-(4-methoxy-benzenesulfonyl)-2-methyl-5-phenyl-pent-4-enoic acid
(440 mg, 1.2 mmol) and following the procedure as outlined in Example 1, 420 mg of
2-(4-methoxy-benzenesulfonyl)-2-methyl-5-phenyl-pent-4-enoic acid hydroxyamide
30  was isolated as a colorless solid. mp 162-164 °C; Yield 92%; MS: 376 (M+H)*+; 1H
NMR (300 MHz, CDCls): 6 1.41 (s, 3H), 3.0-3.16 (m, 1H), 3.30 (d, J= 11 Hz, 2H),

3.92 (s, 3H), 5.9 - 6.1 (m, 1H), 6.53 (d, J=11Hz, 1H), 7.1-7.72 (m, 9H), 9.12
(bs,1H).

SUBSTITUTE SHEET (RULE 26)
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(300 MHz, CDCl[err]): [err] 1.4 (s, 3H, 3.1 (d, J=9.0, 1H), 3.65 (d, J=
9.1, 1H, Wodolsa3s3H) . 7-8.5 (m 8H) . 30 Exanple 62 8/17633

2- (4- Met hoxy- benzenesul f onyl ) - 2- pyri di n- 3-yl met hyl - decanoi c aC| 59

hydr oxyam de 35 Starting from 2-(4-nethoxy-benzenesul fonyl)-acetic acid
ethyl ester (7.5 g, 29 mol) and 1-bronooghane (6.7 g, 35 mol) 8 g of the
nono octyl ated conpound 2-(4- SUBSTI TUTE SHEET (RULE 26) WO 99/ 42436
PCT/ US98/ 17633 -67 - met hoxy-benzenesugkapyk)sHdecanoi c acid ethyl ester was
i solated by following the procedure outlined in Exanple 9. Yield: 8.0 g
74% N5 370 ( M+H-@-mEdbk@berienésiFoi1Ps QMes: i 1)-Peft¥ioiPhdd 29,

2- (4- et hoxy- benzeglqgsulfo%yl)- 5 2%%% nﬁnglg/ %?ﬁg%?:anm c acid ethyl
ester was prepared, starting from (8 nmol ) of

2- (4- met hody- benzenesul fonyl ) -decanoi c acid ethyl ester and 3-picolyl

chl ori de hydr Follbwingdhe préceduge asiiutlined|in Ex¥inple®, 2-(8-nethé@@SbenBenesaifonyl)-5-MS:
462 (MrH)[err t ' .

2 (4 met hoxy- BLFBERSehteoh Bhasmagic acid syl essyivag onenats . aring fioph(4 0

ester (5.0 g, g115.8mohol) 244@th<9cy%enmesulfonyl)-acet1c acid ethyl ester and 3-bromo-

sl ated as aPeEREpREeL (o BlATpRal Mty % Snlertess HEMS: 305 (MR,

Exanpl e 910Mp 159 [err]C, Ms: 434 (MtH)+. 15 Starting from
2- (4- met hoxy- lﬁe(ﬁzlﬂathsxly-bmnphe)surfem)-ﬁqmmﬁ-z,«43n[dtehyll-prdpy1;1-paitamnc acid ¢as5 g,

5.7 mmol) and outL of
2- (4- met hoxy-"beénzenesu |n- y ec n0| ¢ PAET
hydr oxyamni de \peBtaneie Iaaﬂ@&yégst@rdfl@rg, ésgmgbldils@olqummethm45mpllmd[1@rN ]C; MB:

448 ( M+
T 5( o |:|__|)7 [ (e;nr ]%%OHWUWBT%QSI?E%% re%igr[ rﬁfxi\]r}: waE Wo[‘lledepB‘@ o(ﬁhneﬁ n?EJi%ﬁnplg H,

(s, 3H), 858 -9.8Yield 8 31-93%5!!&@ BeildSMS 449 2 (M+H-H20)+
2-(4 Met hoxy- benzenesul f onyl) - 5- net hyl - 2- pyr|d|n 3-yl met hyl - hex-4-enoi c

id 25

oS outlined i PP L e EhO SRR 201 pR L Phobli5-RRAGESEYT ©
met hy| - hex- 4- @& (600 mgs 1 2ummpl) asd &ilowing meémaépaﬂmp@gﬂﬁ*mlw@og 23
nol ) 2-(4- n&h@emf(bﬁﬁmy%hi&&m&nﬂwpmnﬁcz.@ shenyl-pRpyBipeatfoit a&ar eny!

bromi de ( %0 qnydroxyamxde was isolated as a colorless solid. Mp 118-120 °C; yield 68%; MS: 482
(M+H)*; 'TH NMR (300 MHz, CDCl3): é 1.52 - 1.68 (m, 2H), 1.74 - 1,92 (m, 2H),
1.98-2.20 (m, 4H), 2.58 - 2.72 (m,4H), 3.86 (s, 3H), 6.93 (d, J= 11 Hz, 2H), 7.02-
7.63 (m, 10H), 7.81 (d, J=11 Hz, 2H).
25 Example 58

2-allyl-2-(4-methoxy-benzenesulfonyl)-pent-4-enoic acid hydroxyamide

Following the procedure as outlined in Example 9, 2-allyl-2-(4-methoxy-benzene-
30 sulfonyl)-pent-4-enoic acid ethyl ester was prepared, starting from (3.0 g, 11.6 mmol)
2-(4-methoxy-benzenesulfonyl)-acetic acid ethyl ester and allyl bromide (4 ml, excess).

Yield 3.6 g, 92%; Yellow oil; MS: 338 (M+H)*.

2-Allyl-2-(4-methoxy-benzenesulfonyl)-pent-4-enoic acid was prepared starting from
35  2-allyl-2-(4-methoxy-benzenesulfonyl)-pent-4-enoic acid ethyl ester (2.2 g, 6.5 mmol)

dissolved in methanol (50 ml) and 10 N NaOH (30 ml). The resulting reaction mixture

was worked up as outlined in Example 9. Yield 1.76 g, 87%; yellowish oil; MS: 311

(M+H)*.
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30 mmml). Yield 6.52 g, 86% Colorless oil; M 327 (MrH)+. Follow ng the
procedure asWQ%42#sd i n Exanpl e 29, 2-(4- rret hoxy- benzenesul fghdoss 33

met hyl - 2- pyri di n- 3-yl met hyl - hex- 4-enoic acid ethyl ester was prepare
starting from (4.0 g, 12.2 nmmol) of

2- ("4- met hoxy- benzenesul f onyl ) - 5- met hyl - hex-gs- enoi c acid ethyl 35 ester and
~ 3-picolylchloride hydrochloride (2.1 g, 13 mol). Yield 4.14 g, 81% Brown
oil; Ms: 418 (MtH)[err]. WD 99/ 42436

PCT! US98/ 17633 -.68

2 (4- Mt hoxy- beNASIESTR 3iy)-2-44-methopy-bengspesifony Brpsatrcencid agid (1 4 edi c

zZACI( 2 watshpr epgr andl) ardltf?mihgmprocedure as outhnec(ij in Exsample 1, tlhs of 2-a11y1-2 4- -
Met NOXy-penzegnes (0] rtl.ai.n ] e ol C

acid ethyl estef® ?‘ %ﬁnzeﬁg‘gf “H‘Xéeél&c\f%ﬁlqyﬂ% ¥%’5’t }?&lr‘l'iso N

NaCH (30 ml)s Thk&lid 14l LsuY (NRIDWO t

Exanple 5 9. g?lelgﬁéd 2 Igl%"g}_?a}ﬁblld\?gry s%u’{zg np 11%#119 Perrigg (k%eng

(MrH) [err]. Stabtlie2gsf tHN2.70 - 2.80 (m,4H), 3.9 (s, 3H), 5.16 -5.27 (m, 4H), 5.81-5.94 (m,

2- (4- net hoxy- benzenesul f on {% S-met hyl - 2- pyri di n-3-yl net hyl - hex-4- enoic
acid (2.1 g, 5.3Hwmbl3 (@ng/ |2Bwi ng the procedure as outlined in Exanple
1, 1.82 g of

2- (4- met hoxy- benzenesul f onyl ) - 5- met hyl - 2- pyri di n- 3-yl net hyl - hex- 4- enoi ¢ 10
aci d hydroxyém' de was isoI ated as a coI (ﬁ’{a@k@ol id. Yield: 82% np 89 - 92
[err] C MS: Y05 (M+H)[ @[yerr 00 WMHz, CDClJerr]): [err]. 1.63 (s,
3H), 1.76 (s, 3H), 2. ‘17 “ 03})' -2 Propyj-pentangig acid drozmalded J=
4.0 Hz, 1H), 3.82 (s, 3H) 526(m1H) 7.12-7.88 (m 6H), 827833(m
2H). 15 2-allyl-2-(4-methoxy-benzenesulfonyl)-péxiidcendit acid hydroxyarmde (326

Cdo Following + RPN sl fn %ﬁm@éﬁﬁ@ OETE TAREY
2- bgnz%/Ih I 11? ![ SBMCo(dWma) Atropm(tdmp&oture, mddrdﬁmsimassumefsm& howrg) At the ewd, ithe

acid e este

2-(4- rret%oxy be%e?é%s ;%Egﬁgé&ﬁeny p%%@gé?%ﬁ%@?ﬁeﬁﬁ@%{{é OBB (aéxarrpl e
9) and 2-dii sopcrypiallized fromtrhe;thamhllbeldd%ﬁ(lmg,rlj%ﬂm&im(MM-I)*‘QH—I NMRr(ﬁﬂO)

Yield 3.2 g, 79% |lvory solid 89-91 [err]C, NMS: 476.
Starting fgom L%Hz CDél3)-8092 (th) 4.0 Hz, 6H), }27159 (m, 4H),1§18-2|_(|))2 (m, 4H),

2 beneyl & LsSkaPARIICE fe TP 00RE RGPH ALY it © 201

2- benzyl - 4- %‘Dl sopropyl am no-2- (4-met hoxy- benzenesul fonyl)-butyric acid was
i sol ated as colorless crystals by follo =y pr ocedure as outlined in
Exanple 9. M 136-138 [err]C, Ms: 448. SVE(’%E\E;

2—bcnzy]-N-hydroxy-2-(4-methoxy-benzenesulfonyl)—3-phcnyl-propionamide

25  Following the procedure as outlined in Example 9, 2-benzyl-2-(4-methoxy-benzene-
sulfonyl)-3-phenyl-propionic acid ethyl ester was prepared, starting from (1.0 g, 3.8
mmol) of 2-(4-methoxy-benzenesulfonyl)-acetic acid ethyl ester and benzylbromide (4
ml, excess). Yield 1.2 g, 72%; Yellow oil; MS: 439 (M+H)+.

30  2-Benzyl-2-(4-methoxy-benzenesulfonyl)-3-phenyl-propionic acid was prepared
starting from 2-benzyl-2-(4-methoxy-benzenesulfonyl)-3-phenyl-propionic acid ethyl
ester (1.0 g, 2.2 mmol) dissolved in methanol (50 ml) and 10 N NaOH (30 ml). The
resulting reaction mixture was worked up as outlined in Example 9. Yield: 580 mg,
62%; Waxy solid; MS: 409 (M-H)-.

35
Starting from 2-benzyl-2-(4-methoxy-benzenesulfonyl)-3-phenyl-propionic acid (410

mg, 1 mmol) and following the procedure as outlined in Example 1, 225 mg of 2-
benzyl-N-hydroxy-2-(4-methoxy-benzenesulfonyl)-3-phenyl-propionamide was

SUBSTITUTE SHEET (RULE 26)



Starting from

2- benzyl - 4“1399§ijsopyl anm no- 2- (4- met hoxy- benzenesul f onyl ) - bpg¥skés36dzd
(1.85 g, 4.1 mol) and follow ng the procedure as outlined Iin Exanple 1,.
1.3 g of '

2- benzyl - 4-di i sopropyl am no- N- hydr oxy- 2- ( §g0et hoxy- benzenesul f onyl ) - but yram
I de was isolated as a Iow melting waxy solid; Yield: 68% M. 463.3 (MH) +;

0, i T v R o
(m 119 3. 86 pteas Ailhay B12a68) 378 Heo 142t o, 9 ] 28, 698 (aHeel 28, O

PCTI US98/ 17633 02697 .26 Ena9Hl) £7.6D (d, J=8Hz, 2H), 7.87 (d, J-4Hz lH),958 (bs, 1H).

3- Cycl ohexyl - N- hydr oxy- 2- (4- met hoxy- benzenesul fonyl)-2-pyridin-3-yl nethyl -
propi onam de 5 Follow ng the procedure as outlined in Exarrpl e 9,

3-cycl ohex®l - 2- (4- net hoxy- benzenesul f Exgthplepblopi oni ¢ acid et hyl ester was
prepared, starting from (4.0 g, 15 mmol)

2- (4- et hoxy- beNzuieoxyHZ-Ghelhoay-denzenesulfony)-Byhetbyl Epyrdio-3tylinropionamide |
cycl ohexane (2. 7 g, 15 mmol). Yield 5.0 g, 94% Colorless oil; M 355

(MeH) [err]. 1 thn%\‘i”sgﬁubﬂ Ef P! é&?&ﬂ'ﬂ?&?o R %ﬂ%ﬂlfoﬂ?ﬂpﬂoﬁxoﬁi@dﬂﬂ &hﬁ%ster 2.7

3-cycl ohexyl - -(4- enesu

8yr|% Pslrrethgt&”pbro |on|c
aci d et hyll0estgst lﬂasmplr) arceb'l chiprde hyfgo¢hloride » 20 mmol). and tricthy
3-cycl ohexyl - %ﬁﬂoﬂﬁ%ﬁl&rﬂé@ﬂgﬁﬂmyﬁwdmormem@ﬁﬂp 10 Na(eHrw) i s (| .

, 4.2 mmol) and oride 15 . 38‘V
gC;’Iol orl ess oi) | ;adglesl. Jﬁ‘ﬁ WEI'PB pas F?n“ns?fg?ttff’?ra t?rpgﬁc;r%s)hours Rt theend, de organic™" "
3-cycl ohexyl - Aayed wil's ecbamzwmwwwmh)wétem‘he diganis-lyyermtab dtied, filtergdoni c

et ﬂoiihﬁéniiterrﬁrw%ed T, 0B productbplefidiv pulncd by SREJS oty |
as 20 colldr | echsomatggaphys Ti;edob.tmmwam@uwﬂ@lﬁriﬂ%d@vba@@t%bﬁ*ﬂnﬁe'%j(4'n Exarrpl e

9. M 92 [err] X 5 L3-p{Agdih 3001 mcacldeth 1 ester was

3-cycl ohexyl - ﬁfﬁlwgépﬁazéﬁ P(g.llcgbnlensl ony - 2- pyr pl‘(éplo & tyhyl pr opi oni ¢
acid (1.0 g, Zselatedas prowrmoil. Wieldd.0g, 82%; Brovmned IJMM +Hed i n Exanpl e
25 1, 80 ng of

3-cycl ohexyl %g& W% 1 4 quer@)g?%zéﬂgg@%? QLﬁlgmyi_j g?nﬂmr’:! 9I1L ﬁomc acid

.yl met hyl - propi o ed as _a r chlor
i o1 d: 71530 hyethsLostr (25 €] 65 E) 48 (A 3R SOFERRRLOBATE st
[err] 0.8-2. 083 ptidih3-yprogioRic acid was 1solated as a colorless sohd by following the

procedure as outlined in Example 9. mp 58 °C; MS: 336 (M+H)*.

Starting from 2-(4-methoxy-benzenesulfonyl)-2-methyl-3-pyridin-3-yl-propionic acid
25 (410 mg, 1 mmol) and following the procedure as outlined in Example 1, 225 mg of
N-hydroxy-2-(4-methoxy-benzenesulfonyl)-2-methyl-3-pyridin-3-yl-propionamide
was isolated as a colorless solid. Yield 52%; mp 98 °C; MS: 351 (M+H)*; IH NMR
(300 MHz, CDCls): & 1.4 (s, 3H), 3.1 (d, J=9.0, 1H), 3.65 (4, = 9.1, 1H), 3.9 (s,
3H), 7-8.5 (m, 8H).
30
Example 62

2-(4-Methoxy-benzenesulfonyl)-2-pyridin-3-ylmethyl-decanoic acid hydroxyamide

35  Starting from 2-(4-methoxy-benzenesulfonyl)-acetic acid ethyl ester (7 .5 g,29 mmol)
and 1-bromooctane (6.7 g, 35 mmol) 8 g of the mono octylated compound 2-(4-
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(d, J=14 Hz, 1H), 3.7 (d, J= 14 Hz, 1H), 3.9 (s, 3H, 7.0 - 85 (m 8H). 30
Exanpl e 66 2wWolsddzsisoxy- benzenesul f onyl ) - 4- met hyl - 2- pyri di n- cruses/i7633

yl met hyl - pent anoi ¢ aci d hydroxyam de 35 Fol | owi ng the procedure as
“outlined in Exanple 9, 2-(4-methoxy-benzenesul fonyl)-4- nethyl-pentanoic
aci-d ethyl ester was prepared, starting fr@gp«(5.0 g, 20 nmmol) 2-(4-

nmet hoxy- benzenesul fonyl )-acetic acid ethyl ester and |-brono-2-nethyl
propane (2.6 g, me@oxybénzencsuldil)adebaric £idethidekef Wﬁoﬁtehbgmlovﬁﬂ theM+H)
WD 99/ 42436 CT/ US98/ 17633

-70 - Fol | owi ngPreereups Qulinndria Examplad) Yirlds 8.0 M %nMSe 320 (M+H)*,
2- (4- et hoxy- benzenesulfonyl)- 4- met hyl - 2- pyri di n- 3-yl net hyl - penanoi ¢ aci d

St hyl4 est ﬁr vvaEPcnr récedirt la@&nfﬂri]é?ﬂh@?eaxﬁ plé 29 1Q-mﬂémoﬁf-benzenesulfony1) g

b eolyl | on o FaEdg B?%ﬂé’h‘ﬁﬁ‘@"?‘f s S ot proparel, Sasing fgpm 0, 216

gol( 2 rl ets?] oi | ; b ﬁuﬁol)‘tﬂ@-(@%@iyﬁﬂenzﬁbﬁﬂfoh Yg-deéambic acid ethyl ester andt3-p1col yi g
- nme 00X e en ul aci

Z i et o GGGl TP b5 Fofotl 0l o SR Hionh Sl RAD 4B

2- (4- met hoxy- beoM_engsulfonyl) 4- 10 nethyl-2-pyridin-3-yl et hyl - pentanoi c
acid was isolated as colorless crystals by follow ng the procedure as

| d | C
0L e T et g Pkt aproabot e b Sl ¢
(1 ggol gg 2. éf nmgster (R0¢, 1 Didniol), AHgt(D %P bDZ- 4 iethox§-beizdne AtfbniT)-254aidn-8- 1,

2-(4- et ﬁxy bePEREL Ap5RBRiG arid rasiselnied as asolqrigss sold by follating the progrdire 25 d

hydr oxyam de wagtlisedia EReml 9a %hsm@s}‘gss@m M+H§nel d: 21% np 78 [err]C,
M5: 393.4 (MtH)+; [err]H CDCl[err]): [err] 0.65 (d, 6.3 Hz,

?lg) 5 (()m89| (Cﬁ} %ﬂng%’m%lﬂ-me%hoxy (ben}xzencle?ulfonyl)- -p&n@%mﬁgg-%eéanom alc_:Pd (2% 8
N- Hydr oxy- 2- ( 4- gyt hmmol badAeliesing tleprbgediremtonilined imBkanpie 0; 6k.4 g-op2gpi onarmi

ge( Zolrle?\r,]mogg Lenzen%g% onyﬁr)? xglﬂ ggﬁ%#&:&@%@‘%ﬁq ﬁ“%hiﬁm’&%‘k}? onfe acid

ethyl ester wasisplarfas eslorless 8slid. Yeld:r30%m; (rﬁpezm MS: 27300M-+H19F; TH NMR (300
2- (4- net hoxy- benzenesul f on o%ﬁétropl onic acid ethyl ester and 7- brononethyl

qui nol i ne (4.4 MHz2EDfHs): | 6.941% 3§0), 525¢2.1Falns M), o3 <d) J=d4 Hgs 1H),

gGE zr Hatcho!@ be%géﬁ’es:m# %ﬁﬂ?% haﬁ’é q[ﬂ%éﬂ‘i $HX5- y1 - propi oni ¢ aci d

Example 63

2-(4-Methoxy-benzenesulfonyl)-5-methyl-2-pyridin-3-ylmethyl-hex-4-enoic acid
25 hydroxyamide

Following the procedure as outlined in Example 9, 2-(4-methoxy-benzenesuifonyl)-5-
methyl-hex-4-enoic acid ethyl ester was prepared, starting from (6.0 g, 23 mmol) 2-(4-
methoxy-benzenesulfonyl)-acetic acid ethyl ester and isoprenyl bromide (3.0 g, 20

30 mmol). Yield 6.52 g, 86%; Colorless oil; MS: 327 (M+H)*.

Following the procedure as outlined in Example 29, 2-(4-methoxy-benzenesulfonyl)-5-

methyl-2-pyridin-3-ylmethyl-hex-4-enoic acid ethyl ester was prepared, starting from

(4.0 g, 12.2 mmol) of 2-(4-methoxy-benzenesulfonyl)-5-methyi-hex-4-enoic acid ethyl
35  ester and 3-picolylchloride hydrochloride (2.1 g, 13 mmol). Yield 4.14 g, 81%; Brown

oil; MS: 418 (M+H)*.

SUBSTITUTE SHEET (RULE 26)



ethyl ester ( 3.0 gm 7.2 mmol) 2.5g (90% of
2- (4- met hoxyo bsgpgsgresul fonyl ) - 2- net hyl - 3- qui nol i n- 6-yl - prog'qusﬁwm was
i solated as colorless crystals by followi ng the procedure as outTrned in
Exanple 9. np 106-108 [err]C, Ms: 386.4 (MrH +. 35 Starting from
2- (4- met hoxy- benzenesul fonyl ) - 2- met hyl - 3-_ggi_nol i n-6-yl -propionic acid (2.0 -
gm 5.2 mol) and followi ng the procedure as outlined in Exanple 1, 1.2 g
of N - oxy-b -5-methyl-2-pyridin-3-ylmethyl-hex-4-enoic aci
hydr oxy- 2- (methoxy - ben ,eﬁ‘ézs?ﬁ?s%%fﬁ‘ﬂ%f B Y e e e e de
was i sol ated Jepgredotatingiema(4-ae w&bwew%fow)-éwﬂpéﬁmrﬁmylme@yh
E) EZ/HT}_DU[SS era r ]1 7 6 % rﬁemmga bﬂiwglz&téﬁcg? Rls 51)1&51)) dissolVéd %%aﬁéxgﬁ (50 %11) agd 10N 1H

n -71.- e err]): [err , S, = ,
3.8 -4.0 (m iﬁ%‘?ﬁﬁ"i’g‘iﬁb@m@#}m& torpixy é"aég"%ked‘gpas"“m“edmﬁxaéﬂr’?e
2- (4- Met hoxy- hg bl f | Wofy RHHANRAPY17-1% LTI MS: 30§ (MERIH)Y,! - hexanoi ¢ acid
hydr oxyani de gﬁ%ﬁggf e brgéle%r ’eﬁgs out?i ned I n E>k<arrpl e 9,
2- (4- met hoxy- benzenesul fonyl )-6- 10 phenpoxy- hexd';\rioi C ad%% et hYl'l ster was
prepared, st arXHge fioge-(4msthoxy-henzepesujfopyly-3-methyl-2-pyndin-3-ylmethyl-hex-4-
get hox yE b(23 n g engsid Jcid"%d]) %{,@‘fféﬁr?’folgﬁidcfoﬁgxgﬂg tﬁﬁx@&ecﬁ?&aﬂ?@ﬁﬁdﬁﬂ mgm W
ut ane . 2, i.e : r|ess .qil; : +,
Fol | owi ng.t he TFbE B metiaxyrtehsrafulipuy- gyl by 3-yiitetnythex 4ol
2- (4- met hady - beidieydeexyafnidevas iSolatéd as pbaoriesy salid Wieldi 829;-mp 88t B PChkiSanoi ¢

acid ethyl ester was &rﬁﬁared, starting from éS. 1 g,..10 mml%Elg

2- (4- met hoxy- AN @EE; HANMR GORHMHE DEda94i63 eI, di 76y, ), &62%Ad8

Son oYy o e U B Lot T, s XsTusPa B, B LB a6y M

2- (4- met hoxy- bERY, dnkEs 88 dmy I6H)68 2RIk (m22HY.r i di n- 3-yl met hyl - hexanoi ¢ aci d
ethyl ester (3.0 g, 6.0 mmol), 2.8g (Yield: Quantitative) of 2-(4-

met hoxy- benzenesul f onyl ) - 6- phenoxy- 2- pyri di n- 3-yl et hyl - hexanoi ¢ aci d was
i sol ated aks col orless crystals by fol | d%ample B8 procedure as outlined in

Exanple 9. M 8- 15]1[.err]C, . NS i MtH) +. 25 Starting fr .

2- (4- met hoxy- bé%&%lﬁwlﬁmﬁﬁ’ﬁg@éﬁ%‘Bﬁ‘ﬁfé’@-ﬁ;ﬂnﬁ%‘l"ﬁ Fonyeutyramide, o g

(2.0 g, 4.3 mol) and followi ng the procedure as outlined in Exanple 1,
Following the procedure as outlined in Example 29, 2-benzyl-4-diisopropylamino-2-(4-

20 methoxy-benzenesulfonyl)-butyric acid ethyl ester was prepared, starting from (3.0 g,

8.5 mmol) of 2-(4-methoxy-benzenesulfonyl)-3-phenyl-propionic acid ethyl ester
(Example 9) and 2-diisopropylaminoethyl chloride hydrochloride (4.0 g, 20 mmol).
Yield 3.2 g, 79%:; Ivory solid, mp 89-91 °C; MS: 476.4 (M+H)+.

25  Starting from 2-benzyl-4-diisopropylamino-2-(4-methoxy-benzenesulfonyl)-butyric
acid ethyl ester (3.53 gm, 7.5 mmol) 2.8 g (86%) of 2-benzyl-4-diisopropylamino-2-
(4-methoxy-benzenesulfonyl)-butyric acid was isolated as colorless crystals by
following the procedure as outlined in Example 9. Mp 136-138 °C; MS: 448.5
(M+H)+.

30
Starting from 2-benzyl-4-diisopropylamino-2-(4-methoxy-benzenesulfonyl)-butyric

acid (1.85 g, 4.1 mmol) and following the procedure as outlined in Example 1, 1.3 g of

2—benzyl-4—diisopropylamino-N-hydroxy-2-(4-methoxy-benzenesulfonyl)-butyrémide

was isolated as a low melting waxy solid; Yield: 68%; MS: 463.3 (M+H)+; IHNMR
35 (300 MHz, CDCl3): 8 0.98 (d, J = 11 Hz, 6H), 1.16 (d, J=11 Hz, 6H), 1.92 (m,

2H), 2.46 (m, 2H), 2.71 (m, 2H), 3.18 (m, 1H), 3.48 (m, 1H), 3.86 (s, 3H), 6.98
(d, J=8 Hz, 2H), 7.18 -7.22 (m, 5H), 7.92 (d, J=8 Hz, 2H), 8.12 (s, 1H).
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1.5 g of

2- (4- met hoxywioawaeqgesul f onyl ) - 6- phenoxy- 2- pyri di n- 3-yl net hyl P?ﬁ?i%@ {fgsfci d
hydr oxyam de was isolated as a colorless solid; Yield: 72% np 6 ?err C
MS: 485.5 30 (M+H)+; [err]H NMR (300 MHz, CDCl[err]): 8 1.5 - 2.5 (m 8H),
3.4 (bs, 2H), 3.8 (s, 3H), 6.8 - 8.7 (m 1349. WD 99/ 42436

PCT/ US98/ 17633 -72 - Exanple 69

2- (4- Met hoxy- benzenesul f onyl ) - 5- et hyl - Zawpwbsl- 3-yl et hyl - hexanoi ¢ acid
hydr oxyam de 5 Foll owi ng the procedure as outlined in Exanple 9,

2- (/4- met hoxy- benz r@idherylyN-hy8roxp@x@anéthocbehzeiedifon§HLepyrids- 381 apdiyEed,
starting from (10.0 g, 39 mml) 2-(4-nethoxy- bgenzenesul fonyl)-acetic acid
ethyl ester and 1-brono-3-nethyl but anepfop@.{'ﬁmﬁ,{% 40 nmmol). Yield 8.5 g,
62% Colorle®ss oil; Ms: 329 (MtH)+. 10 Followi ng the procedure as outlined
in Exanpl e 9, 2F¢lowing the)pyodedurees estlihédimyixaniple 9, 3-cyclohexyl-2-(4-methoxy-

met hyl - 2- pyri di ge,gy%ésﬂﬁw&?ﬁ%gﬁ%ﬁ &ﬁ}il%st%f f4 prgﬁirgcf, sttt gtroth 4.6 %; 15

starting from(
2- (4- met hoxy- be mmRAbE(A-methpky-benzansshifonybeacatioraid etbylester ind 1-bromamethyd

o e Chs0" S Byieibgte o &, 8 ripor), Pigis20 B BAeb: coloiesd oil: Mas? 358 (V. O
2- (4- met hox¥0 benzenesul f onyl ) - 5- et hyl - 2- pyri di n- 3-yl net hyl - hexanoi ¢ aci d

- ethyl ester (3. Bolipwing therpnexefiur? aé gutlinédin Example 29, 3-cyclohexyl-2-(4-methoxy-

2- (4- met hoxy- be Ao in AE B L gl N-:3= yl - hexanoi ¢ acid
was i sol ated asﬂcéi&([%ﬂ(;ﬁ,§ gllrf‘%@? é%rlf_ﬁli%%@%y&@ﬁo%%aﬁﬁ%{mg%xgcedure as
“outlined in ExaMgs Brepareqstartingsfrem 3igclobeyl 2vdrmethoxstbenzenegulfonyhrpropionic

2- (4- met hoxy- bepzgeagEskaYS ¥ -4£2 i 13 kAt : nld®X ¥ §.0351 d
(1.0 2.5 mol) RS b2 HRAGIY bk I odad | T DBl AR L0 500
mg of 2-(4- ket hd%: GelorlessasluMS44a (M-BH)tet hyl - 2- pyri di n- 3-yl net hyl - hexanoi ¢
acid 25 hydroxyam de was isolated as a colorless solid; The hydrochl oride
was prepared by 3@@@' 6hhorl lﬂqﬂﬂf! _%_ :Piﬁf-- B ion of
t he hydroxyam dg. Yi e%nbﬁ%ggﬁglgghﬁ%%& én@iat ) : 458%}' %&lﬂ
[err]H NMVR ( 300PToRIOnICESH ftbvlrejsse?({-%gri}-9mm@fé#g(ﬁ%), of3-gycighemyk2r(4-5H) . 3.5
(ba, 2H), 7.1 - nRtdxy-BenzBhesulfdnyl}l2 ?ﬁdih@-élnﬁﬁly_l-pmpionic acid was isolated as

xarpl e 70 20 (4SRN AR FROMhE M el bShie S A, DR g

hydr oxyam d

417.5 (M+H)*

Starting from 3-cyclohexyl-2-(4-methoxy-benzenesulfonyl)-2-pyridin-3-ylmethyl-
propionic acid (1.0 g, 2.4 mmol) and following the procedure as outlined in Example
25 1, 80 mg of 3-cyclohexyl-N-hydroxy-2-(4-methoxy-benzenesuifonyl)-2-pyridin-3-
ylmethyl-propionamide was isolated as a colorless hydrochloride salt; Yield: 71%; mp
57-60 °C; MS: 433 (M+H)*; !H NMR (300 MHz, CDCl3): 5 0.8-2.08 (m, 13 H), 3.3

(d, J=14 Hz, 1H), 3.7 (d, J= 14 Hz, 1H), 3.9 (s, 3H), 7.0 - 8.5 (m, 8H).

30 Example 66

2-(4-Methoxy-benzenesulfonyl)-4-methyl-2-pyridin-3-
ylmethyl-pentanoic acid hydroxyamide

35 Following the procedure as outlined in Example 9, 2-(4-methoxy-benzenesulfonyl)-4-
methyl-pentanoic acid ethyl ester was prepared, starting from (5.0 g, 20 mmol) 2-(4-
methoxy-benzenesulfonyl)-acetic acid ethyl ester and 1-bromo-2-methyl propane (2.6

g, 20 mmol). Yield 6.0 g, 95%; Colorless oil; MS: 315 (M+H)+.
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(4- Met hoxy- phenyl sul fanyl) -acetic acid tert-butyl ester was prepared
accordi ng tywobégazd general nmethod as outlined in Exanple JPCT%S%&/H«SQQ from
the corresponding 1-brono tert-butyl racetate (5.3 g, 27 nmmol) an _

4- met hoxybenzenethiol (3.7 g, 27 mmol), 6.4 g of the product was isol at ed.
Yield 98% Light yellow oil; M 255 (MrHpp._ SUBSTI TUTE SHEET (RULE 26)

WD 99/ 42436 PCT/ US98/ 17633
-73 - 2-(4-Methoxy-benzenesul fonyl)-acetic acid tert-butyl ester was

pr epar ed accorFIBRidgné BRooBlie @gﬁé&lﬁtﬁ&p&% | 94l nicdRY AR reSutoy A L N9
Fép¥p '

from 2- (4- met hoxy-benzene- su Y-acetic acld tert-butyl ester g,
20 mol ) and FeRbyHapyndiacdyrlncthyi-parangicnesd ¢thyl esigr Wasprepieq, stasting o ¢ he
gr ?g UK/L : \r/]vas i;(ghag, ed mx{(?lybﬂz-?@% ethoxsy bégﬁbxildéulf&;ylj\ﬁm_ ' eaﬁyz'géméﬁ({ﬁéﬁdid etlhyl t
-(4- oxy- benzenesu yl)-nyridi n-3-. ropiqQni c ac rt- yl “ester
was prepar &d aFE@BF“b‘fi’é’“‘t"?yqtch%’"ggbzgﬂghl@né%aoﬁg’l]i meEotn B!éﬁﬂget}g&" Starting
from2-(4- metdgsyeReNzaieans (Mam),acetic acid tert-butyl ester (20.0 g,
70.0 nmmol ) and 3-pi COPSIFIS?.O chloride (7.28 g, 44.4 nmol), 10.5 g of the

product was isolated by silica | chropmat Qgraphy (50% et hyl acefate: |
hexane). Yi el term?mm Fi-wsthoy iﬁweg ! anxlgﬁw@ijln?sva#&?’cyl -pentanoic

2- E 4- Mig hoxy- tm&angses?i nylg) %Qm?lb djt()rg]@l%b B%thdﬂﬁ?k@ftﬁhﬁerﬁgﬂlfbnyléxw- b;Jt yl
ester was red..agcqrdi.n ne proceduy e .as i ned i anpl e

5. Startir t rBRPECT RYIGiaR YR pontenolc 3 Wt Polaird a8 colode T W ¢ b o
tert-butyl est@iowhgthdprocedird B utliitdn BxAHplklo. Nip 1381¢86 6C;7lﬁS9?’7§5(-I\@+Hm| ),

1.20 g of the producCt isolated. Yield 52% YVyellow sh gum WMs. 434.3 (M+H) +.
20 A mixture,of, t

e . 1 .

2- (4- Met hoxy- b%‘ﬁ‘?@ﬁg@m Fétrinethosy honzenesitionyl)-demethyl-Zsuyridinoyimettyl-pentenais v |
ester (1.1 g, &ics(ammg,z.ﬁmnmt& dnﬂlfelttﬂviﬂglﬂmrﬂrd@ﬁuiﬂ%oﬁlﬂlinﬁd)mﬁﬁaxﬁplbIl[HID at .
room t enpeyat r our S r en._evanor a an
the 2 (40 ot HBEgT £ RERy hefumhT Rt Sy R EABRAIGL R 100
gyr: L i gdggy si ey e yg@dq:wwndate?_nsaptglox(le;g%hdeﬁfh%db'llﬂhnnpgséﬁeMtShB%Mde).

ie : : n ; O € : ; -
2-(4- Met hoxg- b ‘zféh\ggﬁt”ﬁﬁﬁ@%ﬁjﬁ‘gr FW?,@ &r%‘i‘%?ﬁﬁ%ﬁiﬁof’@%} }01)61 Hz,
hydr oxyam de r r i t e thad hned in Exanple 1.
Starting fr om\{\%:-i)(’g-fﬁgi %&?@@g@e@éﬁﬁ}yf@’z@gﬁ?zﬁ“ﬁq - 3)[ met hyl - hexanoi ¢
acid (0.31 g, 0.81 mmol) 30 and hydroxyl am ne hydrochloride (0.70 g, 10
nmol ), O. I 9 of the product isolated. Example 67

D

N-Hydroxy-2-(4-methoxy-benzenesulfonyl)-2-methyl-3-quinolin-6-yl-propionamide

Following the procedure as outlined in Example 29, 2-(4-methoxy-benzenesulfonyl)-2-
25  methyl-3-quinolin-6-yl-propionic acid ethyl ester was prepared, starting from (5.2 g,

20 mmol) of 2-(4-methoxy-benzenesulfonyl)-propionic acid ethyl ester and 7-

bromomethyl quinoline (4.4 g, 20 mmol). Yield 4.5 g, 54%; Pale yellow solid; mp

86°C; MS: 414 (M+H)*.

30  Starting from 2-(4-methoxy-benzenesulfonyl)-2-methyl-3-quinolin-6-yl-propionic acid
ethyl ester ( 3.0 gm, 7.2 mmol) 2.5g (90%) of 2-(4-methoxy-benzenesulfonyl)-2-
methyl-3-quinolin-6-yl-propionic acid was isolated as colorless crystals by following

the procedure as outlined in Example 9. mp 106-108 °C; MS: 386.4 (M+H)*.

35  Starting from 2-(4-methoxy-benzenesulfonyl)-2-methyl-3-quinolin-6-yl-propionic acid
(2.0 gm, 5.2 mmot) and following the procedure as outlined in Example 1, 1.2 g of N-
hydroxy-2-(methoxy-benzenesulfonyl)-2-methyl-3-quinolin-6-yl-propionamide was
isolated as a colorless solid; Yield: 57%; mp 206 °C; MS: 401.4 M+H)*; HNMR
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Yield 37% pale yellow sh solid,; 65 [err]C Ms: 392.9 (MrH)+; [err]H NWR
(300 MHz, DvB®odes2perr] 0.80 (t, J = 7.2 Hz, 3H), 1.10-1.25 & mg@x 3
+1.25-1.50 (m 2H), 1.70- 2.00 (m 2H), 3.53 (d, J = 14. 4 Hz, ﬁf g?(d

J = 14. 4 Hz, 1H), 3.88 (s, 3H), 7.15 (d, J = 8.9 Hz, 2H), 7.71 (d, J =

Hz,” 2H), 7.90-8.00 (m 1H), 8.40-8.45 35 (s .1H), 8.70-8.85 (m 2H), 110
“(brs, 1H); IR ( KBr cnferr]): 3064m 2958s, 287 Im 1671m WO 99/ 42436

- PCT/ US98/ 17633

2~ (4- mot hoxy- beﬁi@n@ﬁ?ﬂ%ﬁe 5185 30,30 Tl 3R @D A% 6 de. 5
The title corrpoqgﬁ was prepared according to the procedure as outlined in
_exanple 9. Starti ng from 2- (4-met hoxy-benzenesul fonyl )-acetic acid
tert-butyl ester (2.86 g, 10 mol) and 1-brono-2-octyne (3.80 g, 20 nmol),
4.4 g of the product isolated. Yield 10 lkgwi sh gum MS: 446.9 (M+H) +.
10 2- (4- Met hgxy-benzenesul fonyl) - 2- oct - 2-ynyl - dec-4-ynoi ¢ acid was prepared
according to the nP{fMetRskybehtdnesitfohyl)-6 Bﬁ&)@-ﬂ mﬁﬁéfﬂm&ﬁ LheXhoic acid
. 2-(4- et hoxy- benzenesul fonyl )- 2-oct-2- X -ynoi ¢ aC|d tert- %uty
ester (4.40 g, 10.0 nmmol), 2.0 g of the’b‘i‘ ‘?solated Yield 49% white
solid; nmp 61[err]C M. 345.1 (MHJ[err]-. 15

2- (4- Met hoxy- beﬁnﬁmmgltﬂmmb@du&-asmuﬂiﬂed/htﬂxalﬂqﬂeg A‘G&h&h&@-ﬂeﬂ%&ﬁ%

t ] t art
fromzs (e 19; h ot hekihold feid BhAP 3aP Bt e BEETS &) 10 Pl 3‘8 0
0.81 mmwl) and meﬁmx;heazmnwlﬁqyﬂbm@cmmy@ Bstaiing 1 -lromowephenosy; Bffarg (2£2,t he

duct i sol at C 462.0 (M
Perr] h R ( 300 IRAnSinaeg €, d57k ?f°56°§g“4§"8978€%‘§ 115145 (m

- 12H), 190205(m4H) 2.86 (brd, J = 17.0 Hz, 300(brd J=17.0
Hz, 2H), 3.87 (Follakng the. pirbeedidre aiouﬂlhﬂdﬁlEimmpld-B,, 27(471ﬁetb®ky-lﬂenzenb@ulﬂm&ﬂ916—

1H), 9.20 (kes 10 3344s 32
2930m 2870?715 1895‘5% y%%@%’g“ﬁggﬁm‘wq“&’ga‘fﬁ‘i“}‘@%ﬁ ‘r"]ra‘} gﬁg L
"N, 3.03. Found: (3-1g, 10 mmol) 2-(4-mcthox@exagrxezekfonyl)-@pb@xoxmcmtt acidetinyl lester 2
and 3-picolyl chloride (1.8 g, 11 mmol). Yield 3.5 g, 71%; Colorless oil; MS: 498

(M+H)*.

20 Starting from 2-(4-methoxy-benzenesulfonyl)-6-phenoxy-2-pyridin-3-ylmethyl-
hexanoic acid ethyl ester (3.0 g, 6.0 mmol), 2.8g (Yield: Quantitative) of 2-(4-
methoxy-benzenesulfonyl)-6-phenoxy-2-pyridin-3-ylmethyl-hexanoic acid was isolated
as colorless crystals by following the procedure as outlined in Example 9. Mp 148-
151°C; MS: 470.5 (M+H)*.

25
Starting from 2-(4-methoxy-benzenesulfonyl)-6-phenoxy-2-pyridin-3-ylmethyl-

hexanoic acid (2.0 g, 4.3 mmol) and following the procedure as outlined in Example 1,

1.5 g of 2-(4-methoxy-benzenesulfonyl)-6-phenoxy-2-pyridin-3-ylmethyl-hexanoic

acid hydroxyamide was isolated as a colorless solid; Yield: 72%; mp 68 °C; MS: 485.5
30 (M+H)*; 'H NMR (300 MHz, CDCls): § 1.5 - 2.5 (m, 8H), 3.4 (bs, 2H), 3.8 (s,

3H), 6.8 - 8.7 (m, 13H).
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30 2- (4- Met hoxy- benzenesul f onyl ) - 2- but - 2-ynyl - hex-4-ynoic acid
hydr oxyamn & gordodsgVet hoxy- benzenesul fonyl ) - 2- but - 2- ynyl - hexpéy Xﬁghp,ﬁfld
tert-butyl ester was prepared according to the procedure as out |ne8
Exanmple 9. Starting from 2-(4- met hoxy-benzenesul fonyl)-acetic acid
tert-butyl ester (2.86 g, 10 nmol) and 1-.Bhono- 35 2-butyne (2.68 g, 20
nmmol ), 3.50 g of the product was isolated. Yield 90% white solid; np 85-87

C Ms 391.0 (M : WO 99
I[:’E'\Z'rl'lr ]U898/ 17633 - 7(5 - ierr] Eﬂ%ﬂﬁ@ 6

2- (4- Met hoxy - benze@eseinb@yLbbnzeResalbnydy- swémﬁQXpﬁmgiy@maﬁyﬂhmmaaar ed
according to the procedure as outlined in exanple 70. Starting from

2- (4- met hoxy- benzene- sul fonyl) - 2- but dSﬂW X-4-ynoi c acid tert-butyl
ester (3.05g9g, 7.7 mmol), 2.5 g of the product isolated. Yield 97% white

Z O|( Iéldl\/brrﬁ 141-F1;H3w{rlgrthe} cédure ﬁs?(glﬂlneﬁl\ﬂa E)(amp!é 9, 2-(4-methoxy-benzenesulfonyl)-5-

t hox nzenesu - 2- but n Ci
was prepar ed JECRH P ftﬁ%%k s gl Saring from (0L 20 pBor] S URRAR,
from 2- (4- netbemeenesntfonylrasaticfasid,dthyl 2sterand?l-bropio-hraethy) botase 66.0¢, 40. 27 ¢,
0.81 I d h hl o 10 I 0. 23 f th
produg{mw;salné%mglteﬁf(il‘ilg?g?g?%{&r 25 %ﬁ%(ﬁg R’H‘g{ 1gr5mlé7[e”]qg R/B: ©
349.9 (MtHip[err]1l; [err]H NVR (300 MHz, DVBO d6) [err] 1.67 (s, 6H),
2.70-3.10 (m Follbwing. th8 prosedudéihs oufliridd 1(1(Exarhpk-: QLQ-(G-ﬂﬂhoi@Fbﬁnzaneiﬂlfc(ldl)-i} = .

3161 mHZ »oap) m ‘&%ﬁ’&#gﬁ%@%w@%@%@ Sxphbloeia iyl ehbl Wi repdll, Saben froll 065

Exanpl e 73 2- (g1 8kimwlxof Déhmethospibenzepesuifonyl)-Spncthyi-hexanoie acid gpihyl estexand
hydr oxyam de n aci d
tert-butyl estééroli lWrg‘g?é)hy B@?@gkﬂagggg%ﬁ@fg‘??ﬁ g)c?gzg?r}gwggﬂogitscl ned
i n Exanpl 459. 20aM+H)3. from 2- (4- met hoxy-benzenesul fonyl )-acetic acid
tert-butyl ester (2.0 g, 7.0 nmmol) and propargyl bromde (1.77 g, 15 nmol),

1.90 g of the t . _
113-115[err] G %ﬂg %EY? Ei ;g %gTzeX%?lfgnyl? Ymih1L £ pyYih 3-y1Hthyl-hexanoic

2- (4- Met hoxy- b@r&%‘hﬁﬁﬁr Tyl 2568(A3) pE2r(4-meghaxybenzenesylfonybrpar ed
accordi ng to tHehprReadin -hémdxclaaxdﬁvmlﬁte& B a &dlarféss 8glid Byom

2- (4- met hoxy- benzenesulfo I)- - prop-2-ynyl - pent noic acid tert-butyl
ester (1.79 g, fouowmmbervrocql asgouslanqdng% Bol GMSY3Q MEd, white
solid; np 156[err]C Ms: 305.1 (MH]Jerr]. 30

2- (4- Met hoxy - bsiariab Sfom -4 yethokyiteRRmdsulfony ) Banéthl-2-ppridinAcylthethiytihenanaizi de
was

acid (1.0 g, 2.5 mmol) and following the procedure as outlined in Example 1, 800 mg
of 2-(4-methoxy-benzenesulfonyl)-5-methyl-2-pyridin-3-ylmethyl-hexanoic acid

25  hydroxyamide was isolated as a colorless solid; The hydrochloride was prepared by
passing hydrogen chloride gas through methanol solution of the hydroxyamide. Yield:

72%; mp 62 °C (HCI salt); MS: 408 (M+H)+; 'H NMR (300 MHz, CDCl3): 8 0.76 (m,
6H), 1.2 -2.0 (m, 5H), 3.5 (bq, 2H), 7.1 - 8.8 (m, 8H), 11.1 (bs,1H).

30 Example 70
2-(4-Methoxy-benzenesulfonyl)-2—pynd1n-3-ylmethyl-hexanmc acid hydroxya:mde
(4-Methoxy-phenylsulfanyl) -acetic acid tert-butyl ester was prepared according to the

35  general method as outlined in Example 1. Starting from the corresponding 1-bromo
tert-butyl acetate (5.3 g, 27 mmol) and 4-methoxybenzenethiol (3.7 g, 27 mmol), 6.4

g of the product was isolated. Yield 98%; Light yellow oil; MS: 255 (M+H)*.
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prepared according to the nmethod as outlined in Exanple 1. Starting from
(4- met hoxy- eI f onyl ) - 2- prop- 2-ynyl - pent - 4-ynoi ¢ aci d ¥®rdSosh7e3s- 81
mol ) and hydr oxyl am ne hydrochloride (0.70 g, 10 mml), 0.22 g of the
product was isolated. Yield 85% white solid; np 156[err]C, Ms: 321.9
(MfH)[err]; 1H NWR (300 MHz, DVSO 35 d6).-fzrr] 2.00-2.13 (m 2H),
3.00-3.30 (m 4H), 3.90(s, 3H), 7.01 (d, J = 9.0 Hz, 2H), WO 99/ 42436
EIC—:DT/ UlssFae 82 & ; 633 2-Z£Metﬂox§2>cgibneslﬂf§191ﬁ)-ﬁcd§i§ ?cﬁhan-g&gﬂéite(i 2 prei;kﬁgg 4aa&ng5g fobr s,
; r, cpferrl).: S, s ;. _Anal .
Calc'd for [er r?;Lgen%:‘?’l rg%g%’%as oﬁ,amﬁg*fb?"ijlgb?%‘.‘“% nh'ﬂﬁgs'%me&m"y'%émm'
C, 55.65; H 4. ilfanjl)-adetitGcid3erEoatybéster 8.0 g, 20 mmol) and 3-chloroperoxybenzoic acid
2- (4- Met hoxy- be f riedin: |, - 4 | GxraGl d.. o,
yciroxyan de. 105 AR P Hndcs Sk o e brianes Rk b Sirieaoh WRE B caur o
as outlined §n Manghe BBH)Starting from
2- (4- met hoxy- benzenesul fonyl ) -pyridin-3-ylpropionic acid tert-butyl ester

(2.20 g, 5.8 I 1-bronmo-2: 0 ne.. 4 6 2. 60 gm of the
broduct i sol at e o 3hpinenioBBH it Vipisbionc AR [y i Wass | A
m xture of the prepared according to the procedure as outlined in Example 9. Starting from 2-(4-

2- (4- et hoxy- be | - } dj - t hyl = - NQil cnaci .
tert-butyl est eﬁ‘%?@.ﬁik}é@“%%@@%ﬁ%ﬁ; A el ouFhes 08, 0 §1RkBN 364 gty
stirred at Hbonchlenga(7288, 44Aanmal)ol.5 g ofitherproducRess iselaedbyeilitd)gellhe
solvents are th ,aaﬂy . . . whi e °oC-

2- (4- met hoxy- be%ﬁé@gﬁP g’?}?ﬁ? 2- gyr | F'n}}e ?Ifﬁ)'rr%lf Eng’-% dggl“ﬁ} ‘fx‘h%f“cp %36?%1 (\:/\’/as

purified by sil MSa338l0 @M#Hjat ogr aphy (-30% net hanol / net hyl ene chl ori de).
20 Yield: 2.0 g, 87% Wiite solid; np 146[err]C, M. 428.1 (MH)-.

2- (4- Met hoxy- begpzg! q - A g3 V4 | - - 4- LCrac
. hydr oxyam de mg%ﬁ?@%%%c%%%%‘:%@ﬁ@ ?ﬁ@%%@%?ﬁgﬁ#@éﬁ?ﬁ%éﬁpl e 1.
Starting f r 5 2wagprepared according to the procedure as outlined in Example 9. Starting from 2-(4-

t hoxy-b byl il i 5 | ' : ,
162 25 ol ) g It aa A a T Oniy GppE b YN BE BORTE G5

d rO . 39 g, . 7 > g
of the product Wé%o)%‘%ll‘ﬁ't"g  br %oég% géfrf‘mﬁﬂi 1-@58“"&;1’“?%‘065?@ | ¥ield s:
445.0(M+H)[err%' i - (V9043 d6) [err] 0.84 (t, J = 6.8 Hz,
3H), 1.10-1.40 %’Egﬂ‘)}“&ﬂg@f’ﬁgb‘t(m “5‘3?5 2.79 (d, J = 17.9 Hz, 1H), 2.90
(dy J =17.9 Hz, 1H), 3,50 %ﬁi J = 13.7 Hz, 1H), 3._7_41119§d J =.13.7 Hz, 1H),
3.89 (s, 3HQ 7Ajgixhye ofithe 2-¢4-Hathoxy-hanzenpsutfonyly-2-pyridine3-yimsghylhexanpiq acid
7.85-7.89 (m lidrt-bulyl@steB(140g,215 mhidl), iBmé@yRnE6hloride/ TN (111Iwhs thifed at Addim
] temperature for about 2 hours. The solvents were then evaporated and the 2-(4-
methoxy-benzenesulfonyl)-2-pyridin-3-ylmethyl-hexanoic acid was purified by silica
gel chromatography (30% methanol/methylene chloride). Yield 0.90 g, 94%; white
25  solid; mp 70 °C; MS: 376.1 (M-H)-.

2-(4-Methoxy-benzenesulfonyl)-2-pyridin-3-ylmethyl-hexanoic acid hydroxyamide

was prepared according to the method as outlined in Example 1. Starting from 2-(4-

methoxy-benzenesulfonyl)-2-pyridin-3-ylmethyl-hexanoic acid (0.31 g, 0.81 mmol)
30  and hydroxylamine hydrochloride (0.70 g, 10 mmol), 0.13 g of the product isolated.

Yield 37%; pale yellowish solid; mp 65 °C; MS: 392.9 (M-+H)*; '"H NMR (300 MHz,

DMSO-dg) 8 0.80 (t, J = 7.2 Hz, 3H), 1.10-1.25 (m, 2H), 1.25-1.50 (m, 2H), 1.70-

2.00 (m, 2H), 3.53 (d, J = 14.4 Hz, 1H), 3.62 (d, J = 14.4 Hz, 1H), 3.88 (s, 3H),
7.15 (d, ¥ = 8.9 Hz, 2H), 7.71 (d, J = 8.9 Hz, 2H), 7.90-8.00 (m, 1H), 8.40-8.45

35 (m, 1H), 8.70-8.85 (m, 2H), 11.0 (brs, 1H); IR (KBr, cm!): 3064111, 2958s, 2871m,
1671m.
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IR (KBr, cnferr]): 3157m 3095m 2954s, 2932s, 2858m 1671m 1593s; Anal.
Calc'd for W@9974243£, 55.56; H, 6.24; N, 5.63. Found: PCT/US98/17633

C, 55.84; H 6.19; N, 5.59. WO 99/ 42436

PCTI US98/ 17633 -77 - Exanple 75

2- (4- Met hoxy- benzenesul fonyl ) - 2- pyri di n- 3-ggl_.net hyl - pent - 4-ynoi ¢ acid
hydr oxyam de 5

2- (4- Met hoxy- benzenesul fonyl ) - 2- pyri di n- 3-yl net hyl - pent - 4-ynoi ¢ aci d
tert-butyl ester was prepared accordi n% to lth; procedure as outlined in
Exanpl e 38. Starting from 2- xample 71

(4-rrethoxy-benzeeu|f nyl ridin-3:-yl lonkc acid tent-butyl .ester
(3.77 o 1o ol - armegpbshpieesnirimi oL AN S e b YamBE.
product was i sol at ed Yield 60% yellow sh solid; np 132-133[err]C, N5
416.0 ( M+H) +. The title compound was prepared according to the procedure as outlined in example 9.

2- (4- Met h

o 6par ol a6 or AT FSi 3.0 feliory BYidebdinronyt AR ReidReR b BOHF 030 S 1050
from 2- (4- net omel anérlzhmmgta-cnw(ﬁ -g5y20 mqﬂ)awdmftth«ypmémﬁmatyd@héldac. d
tert-butyl est 2. , of th d lated. Yield
5% whi Te soll0R%: geiawah gsi M Meq BT fpy . S0 et Ve

2- (4- Met hdey- benzenesul fonyl)-2-pyridin-3-yl met hyl - pent-4-ynoic acid
hydr oxyani de a@i-Methoay-dbednzenesulfonyl)r2tast-2Hymyhdecrbimeis acidivwas peepared aEsardisge 1.

Starting fromg . . -
nmet hoxy- benzenes U%P%trl%g 6@%1 - -15 7ge§tﬂnﬁng from 54 %e(t)tlx ogc yabc? Inzene%ulfzogyl)
0.81 20  nmol2-oeirktyriies yynoig ?Féd wlrﬁsaﬁf i(‘BéO sol%ﬂﬁ?olw Geef éw PQOQS'GS g
of the product, was.i Yi el 5% - np 70[err]C, ©NE:
375.0 (MtH) +; f&f#ﬁ@%ﬂ‘ﬁmﬁ%ﬂ%ﬁﬁ%ﬁ@g%?§ 1@9‘%% 1H), 2.90-3.00
(m2|—|),315(d J = 3.67 (d, J = 13.8 Hz H)389(s

gI_%S ; Lllg o 2l fNﬁtlQ)x eni’éﬂ):;ulf?mé?g(&t-ﬂ-ynylﬁ?&]#ﬁmc%Eﬁd.hyar athiddwdsm  1H) ,
S
cnierr]): 316@%@?@ as@i‘&ﬁ‘iﬂ( el Smmﬂg%m(z@
ﬁ- g 4- Fl uorg bemeﬁnmbéﬂmgdu}faﬂylp?*mdﬁm@l—;&émmb_audxo._zsémom namol) and
roxyam de <
ws propared DSotlign 3 ARERRABERATY £ Rinkchrbias y ot dbrolice i BET
from4-fl umy Otm%mﬁﬁ@éol@&p@:igm 23 Q6100 (N+HYY THNMRO@G08 Mz, IDNISCRdg) e

(45.67 g, 230 mmol), 53.4 g of the product was
0.82-0.90 (m, 6H), 1.15-1.45 (m, 12H), 1.90-2.05 (m, 4H), 2.86 (brd, J = 17.0 Hz,

2H), 3.00 (brd, J = 17.0 Hz, 2H), 3.87 (s, 3H), 7.15 (d, J = 10.0 Hz, 1H), 7.71 (d, ]
= 10.0 Hz, 1H), 9.20 (brs, 1H), 10.90 (brs, 1H); IR (KBr, cm-!): 3344s, 3208m,
2930m, 2870m, 1677s, 1592s;

25  Anal Calc’d for CosH3sNOsS: C, 65.05; H, 7.64; N, 3.03.

Found: C, 65.26; H, 7.68; N, 2.90.
Example 72
30 2-(4-Methoxy-benzenesulfonyl)-2-but-2-ynyl-hex-4-ynoic acid hydroxyamide

2-(4-Methoxy-benzenesulfonyl)-2-but-2-ynyl-hex-4-ynoic acid tert-butyl ester was

prepared according to the procedure as outlined in Example 9. Starting from 2-(4-

methoxy-benzenesulfonyl)-acetic acid tert-butyl ester (2.86 g, 10 mmo}) and 1-bromo-
35 2-butyne (2.68 g, 20 mmol), 3.50 g of the product was isolated. Yield 90%; white

solid; mp 85-87 °C; MS: 391.0 (M+I-_I)+.
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I solated. Yield 100% pale yellowish oil; Ms: 243.1 (MtH)+. 35

2- (4- Fl uor o- Benwenessul fonyl ) -acetic acid tert-butyl ester WacRiniy ?‘?6@3
according to the general nethod as outlined in Exanple 9. Starting from

- 2-(4-fluoro-benzenesul fanyl) - WD 99142436

PCT/ US98/ 17633 -78 - acetic acid tert-butylyester (48.4 g, 200 nmol) and
3-chl or oper oxybenzoic acid (121.3g (57%, 400 mmol ), 48.0 g of the product

was, i sol at ed. lezqhdw%&’ﬂy-E%izeneéﬁifér@mﬁmtfﬁ-ﬁn ll}i§x-4 ] mlacid\%k%%ﬁd’réd ac‘éord‘&{ge

E;angl go;rgougt a\li\‘?ﬁ'ﬁ r(fec{éallgﬁg as outlined in egamﬁes tEm rlilr 26-(4§me81 xy-benzené—

" 2-(4-fluoro- benmlfmyﬂ:)-z-bnyz ynighpxrd-ghdie &&t@fmymme (30 |gp|7 vmolplg,yg offHeer
(1.83 g, 5.0 mmol ). and 1-bronp- 2- but yne of the

product was i so[PEIdé‘St 15@?@%“2&%% Wéllteéﬂllé HXIEJ@J‘?A 148 C AMS 231‘( l/H(M-H 10

2- (4- Fl uor o- penzenesul fonyl ) - 2- pyri di n- 3-yl net hyl - hex-4-ynoi c acid was

prepared accor dIZRQ-MahbkgﬁbémEﬁ&dlf&@l)OzlbﬁtLZl%lJh@x-ﬁxﬁﬁm &1 dro%lyﬁﬁﬁde'wasf rom

2-(4-fluoro- benzene UHOa% - 2- ngpth yl™ n0|c aci d

tert-butyl esteP e(pgre? 5)“?7%5%/‘110 329“%‘ Inexgm %@‘ﬁ“@o@at ed.

Yield 67% of f - wiethoxyssehzehesulfong 5@[—1ﬁ1t42}ﬁyl-l{5{-4 Glc%.c(d\(om g, 0.82 mmol) and

nycir oxyan de. vadV P RAARHE By ‘3‘920%@%% 2388 5 rpate e el 1.

Starting frag 2-iéd 89%; white solid; m p 135-137°C: MS: 1 1
fl uor o- benzenesul f onyl) O-WZ 8;?Ildl 35y][ rrethNﬂ ?39x9 #1{ |lé IéICII\élR((?SO%Ble 0.81

ot odlct was 20 LTSRS VT O SHIEA IS aotel A8, 288 (R0 4 <j*“é-‘3'ﬂﬁf i

(Z%HH) gegg] ( d[ eg 2H)Y NMVR(4,309 100641z, DS, Q!@Xbrkemi 1@) 9@%£s8 ,ms»rm g@gggmgl)??n (m
' 2H) 7.80-7.95 (3%)1153;‘?6142 Zoéi%ugi“zﬁ’ fis,‘ﬁss 1850951 8 79 (m 2H) 11.1 (brs,

1H); IR (KBr, cnferr]): 3154m 3105s, 3068s, 2875m 1696s, 1630w, 1590s; 25
Anal . Calc'gsfor [err] 0.5H20: C, 51.24. 54; N, 6. 64. Found:
C, 51.21; H(il 4.35; N, 6.46. Exarrpl e 77 g@"‘mﬁh s

2 oy or o Denz e A ey s s B Bt

outlined in Exa

IEPe‘tﬁ*/Iethoxy-benzenesulfonyl)-2-prop-2—ynyl-pent-4~ynmc acid tert-butyl ester was
20  prepared according to the procedure as outlined in Example 9. Starting from 2-(4-
methoxy-benzenesulfonyl)-acetic acid tert-butyl ester (2.0 g, 7.0 mmol) and propargyl
bromide (1.77 g, 15 mmol), 1.90 g of the product was isolated. Yield 75%; white

solid; mp 113-115°C; MS: 362.1 (M+H)*.

25  2-(4-Methoxy-benzenesulfonyl)-2-prop-2-ynyl-pent-4-ynoic acid was prepared
according to the procedure as outlined in Example 70. Starting from 2-(4-methoxy-
benzenesulfonyl)-2-prop-2-ynyl-pent-4-ynoic acid tert-butyl ester (1.70 g, 4.7 mmol),

1.30 g of the product isolated. Yield 90%; white solid; mp 156°C; MS: 305.1 (M-H)-.

30 2-(4-Methoxy-benzenesulfonyl)-2-prop-2-ynyl-pent-4-ynoic acid hydroxyamide was
prepared according to the method as outlined in Example 1. Starting from (4-methoxy-
benzenesulfonyl)-2-prop-2-ynyl-pent-4-ynoic acid (0.25 g, 0.81 mmol) and
hydroxylamine hydrochloride (0.70 g, 10 mmol), 0.22 g of the product was isolated.

Yield 85%; white solid; mp 156°C; MS: 321.9 (M+H)*; 'H NMR (300 MHz, DMSO-

35 dg) 62.00-2.13 (m, 2H), 3.00-3.30 (m, 4H), 3.90(s, 3H), 7.01 (d, ] = 9.0 Hz, 2H),
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Starting from 2-(4-fl uoro-benzenesul fonyl)-3-pyridin-3-ylpropionic acid

tert-butyl Vﬁ§§ﬁz¥24:‘61'83 g, 5.0 nmmol) and 1-brono-2-octyne (0 ?@ng9 eSS
of 't f oW ¥

mmol), 1.80 g he product 35 was isolated. Yield 56% ye gum Ms:
474. 3 (MtH) +. WO 99142436
PCT/US9/1 7633 -79 - 7

2- (4- Fl uor o- benzenesul fonyl ) - 2- pyri di n- 3:yFﬁet hyl - dec- 4-ynoi ¢ acid was

d j ' ' i _af.tq f
D Cant Fuor 0. bdr2afed &4 a6 78 Suud 1), 16%s Bes HPRIRE (4B, ool 25 435%s.1 r om
tert-butyl esB@93s(,32'8Dn9295gD$ 1650$,)15945;40 g of the product was isol at ed.
Yield 88% of fmiéﬁc’ﬁggiﬁgis)lﬂgﬂ%@? 124[cerg6l¢F; H/EL7G, N, 436. 3 (M H) -

2- (4- Fl uor o- benzenesu yridin- F% met_hyl - dec- 4-ynoi ¢ aci d

hydr oxyani de weaungt epar ed accor di ng t o &RP-¢thdhéBGNo#dPi ned in Exanple 1.
Starting fgom 2-(4-

fluoro- bengenesul fonyl)-2-pyridin-3-ylgeth if—-_ggc-4-ynoi c acid (0.67 g, 1.62
nmol ) 10 and hydr oxyl am ne . hydrochl orM ) g, 20 mml), 0.22 g of the
product was isglated., Yield 29% ite solid; 0-182[.err.],C. .M 3.2
CMED <0 [or ] Forbmither-emperesn oy ek Dyraiin P Amgiryy fet-4 VESg bl yafdRyqoide
1.20-1.40 (m 6H), 1.90-2.05 (m 2H), 2.75 (d, J = 19.9 Hz, 1H), 2.94 (d, J
= 19. 9 Hz,101HThe3itle4ofrfhounkd wasltefartdzaccaiding 18 thtSprockdude as cidlined iz Exaraple 38.

slgte
2y 1.1 ( br tetng o ety Bebaenbluiity iy ghidify pprophidle g Sefudl LT
287331 1690s, e&8(220 gn58 migal)and 1sbsempreqtyne (134 &6 mwol),2.68 ggpof the 5. 97,
Found: 56. 1 p. 76. 20

Evansi & 78 2- (REoReh isplte YidA 920 yeIRTist Sy, 48 ek o 20

hydr oxyam de 2-(4-Fl uoro-benzenesul fonyl) -2-but - 2-ynyl - hex-4-ynoi c acid
tert - but ylisest Amintase ofihe 24(4-ampshoxy-beozanesiilfogyl)-2-pynidinp3-ybuetbyledes4-mni¢ i ned

in Exanple 9. St gt - - iRt lchRFMEATFAC 1.1 Fis 36

tert-butyl est%@{e&%l&?@gkgﬁ%@ﬁaﬁgqﬁf Elsglr%m 2- ngut yne_ (5. gtfsllpl,sa%gdrﬁa%ol ),

6.0 g of the proemiemperatire Jor ahont2 heyrs| (Reflz pyampls 70k 'thy solventyargthen, (1 c  ME:

2" (4l uor o bengBIEse IO 3-(tmz‘@%;%é@“%fy‘;%ﬁ'ﬁm“%'¥‘3‘°“‘Y"“°“'*Y“°i°d

- (4-Fl uoro- it 2 e X 40K 0L Rtk S RS

accordi ng to t¥adPAHR ilicaget gy EACK ‘?B,a%‘f’)é?%‘ﬁ‘ﬁd‘f

2: (& 11 uorgy DeQRARSNYL S Whind sdlid s MBYE; RISCho8n ORI O tert-butyl ester -

(3.50 g, 847 mol), 2. ‘g of the product was isolated. Yield 79% white

solid; np 129-13 1[err]C M. 642.8 (2MH). )
2-(4-Methoxy-benzenesulfonyl)-2-pyridin-3-ylmethyl-dec-4-ynoic acid hydroxyamide

was prepared according to the procedure outlined in Example 1. Starting from 2-(4-
methoxy-benzenesulfonyl)-2-pyridin-3-ylmethyl-dec-4-ynoic acid (0.71 g, 1.62
25 mmol) and hydroxylamine hydrochloride (1.39 g, 20 mmol), 0.48 g of the product was

isolated. Yield 67%:; off-white solid; mp 65°C; MS: 445.0 (M+H)*; 'H NMR (300

MHz, DMSO-dg) & 0.84 (t, J = 6.8 Hz, 3H), 1.10-1.40 (m, 6H), 1.85-2.00 (m, 2H),

2.79 (d, J = 17.9 Hz, 1H), 2.90 (d, J = 17.9 Hz, 1H), 3.50 (d, J = 13.7 Hz, 1H),

3.74 (d, J = 13.7 Hz, 1H), 3.89 (s, 3H), 7.19 (d, J = 9.0 Hz, 2H), 7.76 (d, ] = 9.0
30 Hz, 2H), 7.85-7.89 (m, 1H), 8.37-8.40 (m, 1H), 8.70-8.80 (m, 2H), 11.0 (brs, 1H);

IR (KBr, cm-1): 3157m, 3095m, 2954s, 2932s, 2858m, 1671m, 1593s;

Anal. Calc'd for C23H;8N205S-HC1-0.9H,0: C, 55.56; H, 6.24; N, 5.63.

Found: C, 55.84; H, 6.19; N, 5.59.

SUBSTITUTE SHEET (RULE 26)



35 2- (4- Fl uor o- benzenesul fonyl ) - 2- but - 2- ynyl - hex- 4-ynoi ¢ acid

hydr oxyam deWa®9/42sspar ed according to the nethod as outli nedpddosargzse 1.
. Starting from 2-(4-fluoro- WO 99142436

PCT/ US98/ 17633 - 80- benzenesul fonyl) - 2-but-2-ynyl - hex4-ynoic acid (0.26 g,
~0.81 mmol ) and hydroxyl am ne hydrochl oride.fp-.70 g, 10 nmol ), 0.21 g of the
product was isolated. Yield 77% white solid; np 161-163[err]C,

MS: 338. 1(MrH) [err]; [err]H NVR (300 M-z, Eifavipie @) [err] 1.67 (s, 6H),
2.80-3.10 (m 4H), 7.51 (dd, J = 9.0, 9.0 Hz, 2H), 7.87 5 (m 2H), 9.26
(brs, 1H), 10. 9% @visthodyhenzbidstlfdiiy])-2-pyridin3)yimeBgbsent-334biv acidiflisoxydmiiem
+1493m Anal. Calc'd for [err] C, 56.96; H 4.78; N, 4.15. Found:

C, 56.59; H c4.%5; L, . 1 R )

2. (a- ot hoxy? be A3 IR oRbppst ooy essidins3 ylpethyl-ngn 4 ynole srip WESRYFesl,

aci d hydr oxyani eas pepaEd ktcovdingjtotthe procedieel as entliredsnExampld 38 n Staxtingdrem g;

2- (4- et hoxy- be § = 3 o - (13- -db(%_ - 46€N0i C

acid ethyl est e?l-%gﬁ)g&fgg%é%fp ﬁis)?gfwyhdén% r%lﬁ% Eghgﬁg b%%?%ﬁé&@%&,‘io

2- (4- net hoxy- be mmel>end propargyl taomided 1 74 igd 12 mwol), 830z of theiprodBesrwasisol¥ed i de
i o e _

(S'? é(r)t |gn g419 r (r)rrnr10 | )Yielgl681%?yélo%vi§i SO %,/?npqg&-ci%gé,sl\dgl i1’6.dv&/1+§8§. (MeH) +. 20

2- (4- met hoxypbenzenesul f gnyl ) - 5- et hyl - 2- ( 3- net hyl - but - 2- enyl ) - hex-4- enoic

acid ethyl estep_ g3 5 K % . -ynoic aci d

2- (4- met hoxy- be?z(gﬁgéa%yo%yi § E\%lfo#é%)ﬁ:@_ ?ﬁ)@rré%tﬁ%]] geg&?_ygfngr?c 11waﬁg('ep2re enoi ¢

aci d was i sol at aecosdingtocthe brocedne a5 qutlinedrin Exanple JU+ Siartipg SomirfEmethogyr | i ned

in Exanple 9. MpenRaulfdhyn)-2-pyR&in3- dﬂ%@- (p(:ﬁ noic acid tert-butyl ester (2. 0 g, 4.8

2- (4- met hoxy- bengenesgl fo};r?z/l )p_y5_ netﬂlg/,?- - B-mhyl - but - 2- etynyl ) - t(1ex-g4- enoi c

acid (2.6 g, 7. Gnmoldl 12 aofithe prddoot isejatedcYipldiOFe whiteaslidyuog I He21°€; M&npl e

1, 1.36 g of

2- (4- met hoxy5ben28ie@tonyl ) - 5- net hyl - 2- ( 3- net hyl - but - 2-enyl ) - hex-4- enoic

acid hydroxyam de was isolated as a colorless solid. Yield: 67% np 93 - 96

err]C 30 MS: 5383 Ko MR ) 3 B bk S,

ESH),]l. 73 (s, 6 %gé%&a%mﬁﬁgﬁ@yyﬁﬁsﬂg%wgﬂl %@%ﬁcm{éﬁ{gg} "(xg’,“ﬁglgg

Hz, 2H), 7.33 (s pragpred accopdipgto the method as aptlined infExample k. jytarting from 2-(4-
methoxy-benzenesulfonyl)-2-pyridin-3-ylmethyl-pent-4-ynoic acid (0.29 g, 0.81

20  mmol) and hydroxylamine hydrochloride (0.70 m, 10 mmol), 0.065 g of the product
was isolated. Yield 25%; off-white solid; mp 70°C; MS: 375.0 (M+H)*; IHNMR

(300 MHz, DMSO-dg) 8 1.19 (brs, 1H), 2.90-3.00 (m, 2H), 3.55 (d, J = 13.8 Hz,

1H), 3.67 (d, J = 13.8 Hz, 1H), 3.89 (s, 3H), 7.18 (d,J=9.0 Hz, 2H),7.75 (@, J =
9.0 Hz, 2H), 7.80-7.89 (m, 1H), 8.35-8.40 (m, 1H), 8.70-8.80 (m, 2H), 11.1 (brs,
25 1H); IR (KBr, cm-1): 3168m, 30955, 1670m, 1593s.

Example 76
2-(4-Fluoro-benzenesulfonyl)-2-pyridin-3-ylmethyl-hex-4-ynoic acid hydroxyamide
30
2-(4-Fluoro-benzenesulfanyl)-acetic acid tert-butyl ester was prepared according to the
procedure as outlined in Example 1. Starting from 4-fluorothiophenol (30.0 g, 230
mmol) and tert-butyl bromoacetate (45.67 g, 230 mmol), 53.4 g of the product was
isolated. Yield 100%; pale yellowish oil; MS: 243.1 (M+H)*.

35 :
2-(4-Fluoro-benzenesulfonyl)-acetic acid tert-butyl ester was prepared according to the

general method as outlined in Example 9. Starting from 2-(4-fluoro-benzenesulfanyl)-
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WD 99/ 42436 PCr1uS98/ 17633

- 81- Exanplwo894234 4- net hoxy- phenyl sul f anyl ) - hept anoi ¢ aci d ,Jgﬁ%é;g% ) de

2- (4- Met hoxy- phenyl sul fanyl ) - hept anoi ¢ acid ethyl ester (13. ‘22?}
prepared according to the general nethod as outlined in exanple 1 starting
fromethyl 2-brono- heptanoate (11 g, 47 .mgal) and 4-net hoxyt hi ophenol (6g,:
42.8 mmol ), as a yellowoil; M5 297.2 (MtH)[err]. 10

2- (4- Vet hoxy - pbetitydcidieftebuyy l)estbﬁﬂ%ﬁ!f‘g)lzoomd) mwm&%&ﬁ ﬁé:%id 458 giﬂs

2 oo MDY b o RGO, ik Shel el

reaction mxtmgz&p_',slv(m up as outllnedln exanple 1. Yield 3 g (83 9.
yellowoil. MS: 267.1 (MH). 15 Starting from

2-(4- et ho en | f an hept anoi ¢ agi d 2 49 ., 9.32 mmol) and

foI(I owi ng he p@‘?&%‘@%ﬁ{ﬂ@%ﬁ%ﬁﬁn RAERA acqo “8#113(111)1 Example 70.
2-4-§;rempi<y [Startigg from d- (@ﬂyérbaﬂaﬂz&xaswmﬁ 71%'&1&&613-@!9{' ﬂlie Mée[h&ﬁi ted as
an o ite err

5 12 RS B v AT 4 s L 1
3.3 (m 1 prodid ﬁﬁ?nunz 49A

2R*-(£1 nmet hH)oxy pheawlééi[ﬁetﬁ 6{-l‘glgullﬁgﬁ))/,iéll)IBVF']ep anol c aZ@E (%d-gﬁgg(yanz de and 25

Starting AP amBt o or e nesp Ry b pyrity s @Eﬁ%@%&ée‘é‘“ : “y"“’xcé""”‘ e
((1 ilégi;e?éoge rrrmnt:s <)ordlngt<5ﬂielrmthmgastdilﬂmed(il¢ﬁdam e 38! Sitangih tanoﬁ&n@m d tg; g \3/0
wer e separ at e é#gs@ép?ﬁﬂwxgg%’f%%tﬁxm %P’h‘é‘c? )%t%q-hw? éyl anes.

The | ess pol anmmshIELG g JRHR r&m{cflwaﬁsbﬁi’e\’i YEHI&F@V%, offlvitifels \5Rlids mp 150°C; MS:

sul finyl)-heptanoic aC|d hydr oxyam de was 1solated as a
Yiel d: 390 ng 3602%M-Hp 115 [err]C, Ms: 300.0 (MrH)[err]; 1H NMR (300 MHz,
Dl\/lSOd6)0828(t J—62Hz 3H), 1.18-1.23 (m 6H), 173199(m2H)

3.11-3. 15 4 The nore olar i somer,
29[ err]-( 4 rret x§}“°'§§"°“%?{*§ﬁ‘§w"9&[@¥ﬁdm' Lﬁlé‘F%‘ I)thﬁrxngm%d ? de
hydr oxyami de wéas prepateslagdordingdo theapetbad asbutlifiedlinl Exafiplerty Staitig f.rormz-

lerr1C W Ba)%oMMﬁbﬁiesggﬁi 2 o 20 Budblnc bR L 2id 1020 b3 6L mine 71?'4 (t,

hydroxylamine hydrochlonde (0.70g, 10 mmol), 0.15 g of the product was
20  isolated. Yield 45%; white solid; mp 190°C; MS: 377.2 (M+H)*+; 1H NMR (300 MHz,

DMSO-de) & 1.60 (s, 3H), 2.70-3.00 (m, 2H), 3.53 (d, J = 13.8 Hz, 1H), 3.74 (4, J

= 13.8 Hz, 1H), 7.50-7.58 (m, 2H), 7.80-7.95 (m, 3H), 8.35-8.40(m, 1H), 8.74-

8.79 (m, 2H), 11.1 (brs, 1H); IR (KBr, cm-1): 3154m, 3105s, 3068s, 2875m, 1696s,
1630w, 1590s;

25  Anal. Calc'd for CigH;7FN;04S-HCI- 0.5H,0:©  C, 51.24; H, 4.54: N, 6.64.
Found: C, 51.21; H, 4.35; N, 6.46.

Example 77
30 2-(4-Fluoro-benzenesulfonyl)-2-pyridin-3-ylmethyl-dec-4-ynoic acid hydroxyamide
The title compound was prepared according to the procedure as outlined in Example 9.
Starting from 2-(4-fluoro-benzenesulfonyl)-3-pyridin-3-ylpropionic acid tert-butyl ester
(1.83 g, 5.0 mmol) and 1-bromo-2-octyne (0.95 g, 5.0 mmol), 1.80 g of the product
35 wasisolated. Yield 56%; yellowish gum; MS: 474.3 (M+H)*.
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1H), 3.834 (s, 3H), 7.13-7.65 (m 4H). WD 99/ 42436

PCT/ US98/ 17680 s9/ds36¢ Exanpl e 82 PCT/US98/17633
2- (4- met hoxy- benzenesul f onyl ) - 2- net hyl - 3-[ 4- ( 2- nor phol i n- 4-yl - et hoxy) - pheny
l1- 5 propi oni ¢ hydroxyam de hydrochl oride. Foll ow ng

the procedure as outlined in exanple 12, 2-f¢4- met hoxy-benzenesul fonyl) - 2-
nmet hyl - 3-[ 4- ( 2- nor phol i n- 1-yl -et hoxy) - phenyl ]-propionic acid ethyl ester
\éva?4pr efﬁr ed, bSQ@ﬂdw?-Pét%hésﬁlan Wi)-2-p dIHIBL))ln{é -dec-4- noxc tacxd was grepared

' met hox enzengsu n nlc es

4- (mor phol |% 1- %co 5 %’8#?@ '&ﬁdﬂﬂ x Jghft@?%& E’é""guorfd’eﬁ%)

- Yield 4.8 g, 9S%Ifoayl)mpﬁidm-%ﬁneewme(cmybdxea(nii terSbutyl dsteg (1. 8@@3 8 mmol),

2- (4- met hoxy- benzenesul fonyl ) - 2- et hyl - 3-[ 4- ( 2- nor phol i n- 1-

o hoxy) - phony ! | 1D @it she prodest ae iEAc ¥ ek 537 off e golidhmim 33- ACMSY; ef o
84 % of 15

2- (4- et hoxyS beAkedéMsHyony! ) - 2- met hyl - 3- [ 4- (2- mor phol i n- 1-yI - et hoxy) - pheny
|1- propionic acid was isolated as colorless crystals by follow ng the

procedure as OoublMtbréBertAdilfEnyd)-2 MridifB-Yifiettyf-ded Ryndie 4cid Mybtok pdrhille

Start f
- 2- ?51 Irrgtg hoigmbemmmﬂ asRproiogtofhe mythod a3 quitived ip Examplerl. Staping fom 2-(4-
et hoxy) - phenyl | ﬂﬁﬁ@meﬂﬁérﬁslﬂfd@l)(i%)f:@a%hﬁetﬂm&-@wbxé 84ill 676, 1.6Fmmol)

- rz)r?lcle?rg; ﬁO@OOUt % I}? exa;f-?rgro %qaﬁg;ZPQnmol) 022goftheproductwas
ol o esn ol oo il e, bt Qe fipdsbdoeetas) el

colorless solid Forlde sa prepar e by r tlng ree

ogrert]C Ne: avgH @89?5 %]%?W R A, 30 LA T e, P as@%ﬁ (s
3H), 3.8 - 12. 62(7151 (a15=H9.9 BlzJ1K3 2.93H}, 1 & 9.9 14, $HY,B.54.td J=61§7(l-ﬂn1 ,

AV Jag%ﬁﬁ%né%33%087%6@%5,770%06% Ie¥s 36940 & 8

1H). Exanp
-Benzyl -4- (35 rreﬁH@;&?Mr%ﬂe(neﬁH)f ohy BHrs p1 e IRKBe ; dmdjr DIy, |3¢05¥; 3067m,
hydr oxyam de To 957“ ti@ﬂ 01f6f nmet hoxybenzenet hi ol (2 gm 20
nmol ) and anhydrous ? ﬁj e’xces in dry acetone (100 m ), a-brono

ethyl acetate (2n3l§mlc’d@oriG;2 25%943% adde€, 5634 Hob:38; Dodt%m f| ask and

the reaction m was heated at reflux forge8 J stirring.
At the end, the@g&g{ztlon m xture was all owed tC05§8§1 ﬁé\r'?"lcfhf R@ggt assi um

salts were filtered off and the reaction m xture was concentrated. The
residue waspgxtracted with chloroform angkagsdigd with [err] and 0.5 N NaCH

2-(4-Fluoro-benzenesulfonyl)-2-but-2-ynyl-hex-4-ynoic acid hydroxyamide

2-(4-Fluoro-benzenesulfonyl)-2-but-2-ynyl-hex-4-ynoic acid tert-butyl ester was

25  prepared according to the procedure as outlined in Example 9. Starting from 2-(4-
fluoro-benzenesulfonyl)-acetic acid tert-butyl ester (4.87 g, 20 mmol) and 1-bromo-2-
butyne (5.36 g, 40 mmol), 6.0 g of the product was isolated. Yield 77%; white solid;

mp 85°C; MS: 379.1 (M+H)*.

30  2-(4-Fluoro-benzenesulfonyl)-2-but-2-ynyl-hex-4-ynoic acid was prepared according
to the procedure as outlined in Example 70, starting from 2-(4-fluoro-benzenesuifonyl)-
2-but-2-ynyl-hex-4-ynoic acid tert-buty! ester (3.50 g, 8.47 mmol), 2.35 g of the

product was isolated. Yield 79%; white solid; mp 129-131°C; MS: 642.8 (2M-H).

35  2~(4-Fluoro-benzenesulfonyl)-2-but-2-ynyl-hex-4-ynoic acid hydroxyamide was
prepared according to the method as outlined in Example 1. . Starting from 2-(4-fluoro-
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solution. The organic |ayer was further washed well with water, dried over

MySO4, WE 93Rade436
PCT/ US98/ 17633 -83 - filtered and concentr at ed. PCT/US98/17633

(4- met hoxy- phenyl sul fanyl ) -acetic acid ethyl ester was isolated as pale
yellowoil. Yield: 4.4 g (100%; M5, 227.ggdH)[err]. To a stirred solution-
of 60% 3-chl or oper oxybenzoic acid (14.0 gm 40 nmmol) in5 net hyl ene

g!;'t g:i ?3 2 1800.%&&@&1 &Iyﬁti-bmcz-]yﬁﬂ-ﬁéﬁm héglcbsnmolgaﬁii c acid ethyl

o tur o T ar Sy deytarming bdinablotids (9 1iE40 e Siﬂgém#re dngi o AR The'
i nat es. The. Cisf 2% Ly Hedtrchen e, PRI ELNRIE coNie, °F . °
i Xture 'MZZGEQW%@&“@%@E 660 2 8330 38, 751 e N S B A e e

dried overs l-p' btzl%;(ﬁggcgwcf(ggfgﬂ lg-i)e@R"%K@r,t&ﬁ 1905346554501 168 15,

nmet hoxy- pheny on ester was isolated as an oil.
Yiel d: 100% WHB 3m{MtH)+. 15 To a stirred solution of diethanol

amne (10.5 gmﬂoémfo},c FLFNOLRdr oug, 5696] H( 3F8YN, 4ex5:€8S) in dry

acetone (250 nil),. benzyl brom de (17.2 g 100 I added in a round
bottom f | ask E‘P}H‘df he reaction m xture %g%-ﬁghﬁe%hxﬁﬁx for 8 hours with

good stirring. At the end, the reaction m xture was allowed to cool and the
potassium salts were flltered of f and éche r!e&/?tion m xture was
concentrat®d. The 20 resi due was extr th chl orof orm and washed with

[err] The orga S b o wat en .. drd ed. oy

[err] filter ean{%cM%ﬁ eleégltf&a@' ] g@? 2g§Tmedsﬁleqba\:ﬁaéPgbd‘ egfi‘ﬁ'%%aﬁ: 196
(MrH) . N-Benzyl di et hanol am ne (9.75 ghyd&oxyamiti4 was di ssol ved in saturated
nmet hanolic 25 hydrochl oric acid and concentrated. to dryness. The

hydrochl OH deg aliwmgﬁ{erﬁeceaafe Qlo%aﬁiea%ﬂﬁk Oglsbwwﬁﬁm %hzt@.eiﬁﬁﬁ yiyds) and

t hi onyl or| excess) was added FWI se and Stirre room

t enperat ure f Biethy ‘I'%T(3"¥Eth¥1ﬂé‘"3rﬁ9ylf)€‘§t‘,’t4r%’f‘?l ¢thyl eRISE Was REcRAE ’aff%“ﬁ 0
dryness and t Remn(5@k20 thinsh) GA4ahiibe0~ SindstiesulimyydceBeradid elhytesetahdr | de was

used for Furt Atk LSRN 20ty Wl o el CoRHeR o Yol s 30 13-

bi s- (2-chl orogqq.mia—) benzyl am ne hydrochloride (6.6 g, 24.7 mol),
18- Cr own- 0 ng), and anhydrous [err] (30 gm excess) in dry acetone

Er?rgf)) mv\; s ? 4- glarttitpgof( gm&h@%etﬁg)lqi-g ﬂesglg erEy'l)-S— eltl'g'l (it @Yljnetﬁ?lt &{t-z(e%yhzh&ﬂ 24
enoic acid ethyl ester (3.5 g, 9 mmol), 3.3g (97%) of 2-(4-methoxy-benzenesulfonyl)-
5-methyl-2-(3-methyl-but-2-enyl)-hex-4-enoic acid was isolated as a colorless oil by
following the procedure as outlined in Example 9. MS: 365 (M-H)-.

25
Starting from 2-(4-methoxy-benzenesulfonyl)-5-methyl-2-(3-methyl-but-2-enyl)-hex-4-

enoic acid (2.6 g, 7.0 mmol) and following the procedure as outlined in Example 1,
1.36 g of 2-(4-methoxy-benzenesulfonyl)-5-methyl-2-(3-methyl-but-2-enyl)-hex-4-
enoic acid hydroxyamide was isolated as a colorless solid. Yield: 67%; mp 93 - 96 °C;

30 MS: 383 (M+H)*; 'H NMR (300 MHz, CDCl3): 8 1.68 (s, 6H), 1.73 (s, 6H), 2.72

(m, 4H), 3.82 (s, 3H), 5.12 (m, 2H), 6.92 (d, J=8 Hz, 2H), 7.33 (bs, 1H), 7.72 (d,
J=8 Hz, 2H), 9.71 (bs, 1H).
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35 added in a round bottomflask and the reaction m xture was heated at
reflux for 1WOhesvedséwi th good stirring. At the end, the reacticansss/isss €
was allowed to cool and the potassiumsalts were filtered off and the
reaction m xture was concentrated. The WO 99/ 42436

PCT/ US98/ 17633 -84- residue was extracted wgifh chl orof orm and washed with
[err] The organic |ayer was further washed well with water, dried over
MySO4, filtered and concentrated. The daEianil®©80 reaction mxture was
pur.ified by silica gel coumm chromat ography by eluting it with 30%

ethyl acetate: hexane and2i4gnegongiphénylsulfin\hhémanoideid kydesnlafridey| ) - 1- 5

benzyl - pi peri di ne-4-carboxylic acid ethyl ester was isolated as Brown oil.

1 benzyt - pi pri dritMnes Bty 20T RT3 ¢ Oy g preparsg

di ssol ved i n Me@e¢ording (olthd ger(x) methodas dutdined inestaraple l stantingrom ethyb2-htame f or

72 hrs. At the g [ S
nuetralised wt hggmﬁ&?{g1%4%%!%@#%8!6&%%&%?&&%(%8%8%&9&? ‘1§@ }‘?ﬁa
neutralization odadd$oip7 rﬁ(M‘tiﬁ .was concentrated to dryness. Ice cold water
(100 M) was added to the solid and filtered. The product

4- (4- Met hOXMObe@Z@Qﬁéﬂlbiﬂﬁl’{énhsﬁlfmma[}kg}ah&d&@fd'vﬁﬂs%?é At 234 d was

dried at 50 and taken tqQ n th ogl ny purification,
Col orl ess sol i d.mehexyph esvglénylé%@emmwég Y 4 573 Smmol) dissalved iyt i on
of 4-(4-Met hoxyﬁamn@eohﬂpm 10-N Naomz (25 nidl). p’?ﬁdx@htﬂﬁng"reﬁétfdﬂ@ﬂﬁthir@wa@ d (2.0

i ori de. (1,0 omORERHIER i L it 4 sl et ol et vy

addition, 20 the reaction m xture was stirred at roomtenperature for 1
hour. Simul t1ane dtatiyg from 2a(4smpthoxy-phenybsaifanyl)heptanoi aofd @yidrg) 2y32amnol} and

L irred in o aalope e e R Mnbbd fl il 1808 B2 ATHERRR plERY- |

hour, the oxal ylsufaybrheptanpisel lwﬁrwmwpevm aesirsapoffaviite whd Mp9Gal e

o St ne ot eef FCO ST oy, Eahun o €45 ﬁaﬁéﬁiéﬁaﬁ?&

t enper at ur e forC%gl H§ PiY5.£98¢ ngf-l?tif?S\;m 3ﬂ&e3ﬁ2t@w§q‘t obt a. ned

extracted with l oro ormand was ter pr odu

was purifi ed0 by silica gel columm chronmat ography and eluted with chloroform
t he product 4-(4-Methoxy-benzene- Example 81

sul fonyl ) - 1- benzyl - pi peri di ne-4-carboxylic acid hydroxyam de was i sol at ed
as, a 30 col orl ess @9A) 2R*-(pmdthoRp-phenyl- S2- stfiayijheptanbigacid Bpdrodfamidd 5
(MtH)[err]; 1H NWVR (300 and

25 (49B) 2S*-(4-methoxy-phenyl- R*- sulfinyl)-heptanoic acid hydroxyamide

Starting from 2-(4-methoxy-phenylsulfanyl)-heptanoic acid hydroxyamide (1.69 g, 6
mmol) and following the procedure outlined in example 5, the two diastereomers of 2-
(4-methoxy-phenylsulfinyl)-heptanoic acid hydroxyamide were separated on a silica gel

30  column using 75% ethyl acetate:hexanes. The less polar isomer, 2R*-(4-methoxy-
phenyl- S*- sulfinyl)-heptanoic acid hydroxyamide was isolated as a white powder.
Yield: 390 mg (22%); mp 115 °C; MS: 300.0 (M+H)*; 'H NMR (300 MHz, DMSO-
dg): 0.828 (t, J= 6.2 Hz, 3H), 1.18-1.23 (m, 6H), 1.73-1.99 (m, 2H), 3.11-3.15 (m,
1H), 3.82 (s, 3H), 7.09-7.61 (m, 4H). The more polar isomer, 25*-(4-methoxy-

35 phenyl- R*- sulfinyl)-heptanoic acid hydroxyamide was isolated as a gray solid. Yield:
200 mg (11%); mp 112 °C; MS: 300.0 (M+H)*, "H NMR (300 MHz, DMSO-dg): &
0.754 (1, 3= 6.9 Hz, 3H), 1.014-1.121 (m, 6H), 1.58-1.89 (m, 2H), 3.10-3.15 (m,
1H), 3.834 (s, 3H), 7.13-7.65 (m, 4H).
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MHz, [err] [err] 2.29 (m 3H), 2.76-2.79 (in, 2H), 3.43 (in, 4H),4.30 (s,
2H), 7.14- WlSsg3H), 7.50-7.73 (m 5H), 9.37 (s,1H), 10.53cqsusdbiiressl. 18
(s,1H. WD 99142436 :

PCTI US98/ 17633 - 85 - Exanple 84

4- (4- met hoxy- benzenesul f onyl) - 1- (3- met hoxgahenzyl ) - pi peri di ne- 4- car boxyI ic’
aci d hydroxyam de 5 2-[(2-Hydroxy-ethyl)-(3-nethoxy-benzyl)-am no] - et hanol
was prepared according to the general nethod as outlined in exanple 83.
Starting fromdiethanolamne ( 3.1 g, 29.5 ) and 3- net hoxybenzyl
chloride ( 5 g, 31.9 mmol). Yield 9.285§20p A, yellow oil; MS: 226
(M+H). 10 3- Met hoxybenzyl - bi s-(2-chl oro-ethyl)-am ne was prepared accordi ng
to the general 2vt-hrthoxg-bentenesutfonyl)-2emetipl-2-[488-mstpholingylfetitoxy)-phenyl]-

3- Met hoxy- Renzyl di et hanol am - 4.5 g (93 9%
yel low sol Pd np 86 -88 C, NB: 9%@%1%&9&1!@%%#1?%%450%&%

4- (4- Met hoxy- benzenesul f onyl ) - 1- (3- met hoxy- benzyl ) pi peri di ne- 4- carbox lic
acid ethyl estFollowing the pragedge as:@nhnﬁdng exampled2 mgthoxs tbeazengsitfonyl)i2ned

| e 83. d hyl
cet E?a?‘é 0 g RN A IR *’%‘e'an%"k‘)ﬁé‘iﬁeg‘*‘c‘v@fép an né

(8.0 g, rmpa;e » fiagting fpom (40 gokynmalof X bpwne ionic
(M-H) [err ]lO 2Chcid ethyl ester and 4-(mo; holin-1 -yl—ethoxy)-benzyl chloride hydrochloride (2.9 g

o b e el 3hoa ErouR BB EMARRE, 1 o PO 1

1- ( 3- et hoxy-benzyl) - plperldlne 4 carboxylic acid ethyl ester (2.4g, 5.36
mol ) di ssol veStastingtoln2H(4- n(e&ibxmbﬁnzehesﬂlfmpmmemym-@e(ﬁmotpl@hnﬂ)-yl—

Up ae ot 11 ned PR BobiontliEid AR oot O G, STHiRBA"s T iy 45 >P§? e
, MB: 419.16 (m&mﬂm}w—bmcsuifgnm—armthyzm (%mwmbnﬂ@d@&mwaa myl}-
1- (3- met hoxy- bp;fagmh% aemwsllshmeaés c&@rﬁé&@éwsﬂars @%ﬂo&ﬁgwggc ity rGuelinedand

e Ry s i MS: By

pi peri di ne-4-carboxylic acid hydroxam de was isolated as a white solid. np

130 [err]C i Starling@roi@-(Methoky-tentddesdlforyl)12-mithyl-3-HH-KBAaho fiRdinh-yl-

- DVBO- d6) - ide rr Athgxﬁ Lbhenflf pl(o@omc acid (4.0 g, 8.6 mmol) and following the procedure as
outlined in example 1, 2.5 g of 2-(4-methoxy-benzenesulfonyl)-2-methyl-3-{4-(2-
morpholin-1-yl-ethoxy)-phenyl}-propionic hydroxyamide was isolated as colorless
solid. The hydrochloride salt was prepared by reacting the free base with methanolic
hydrogen chloride at 0 °C. Yield: 2.5 g, 60%; mp 98°C; MS: 479 (M+H)*; IH NMR

25 (300 MHz, CDCl3): 1.36 (s, 3H), 3.8 - 12.6 (m, 16 H), 3.9 (s, 3H), 4.1 - 4.3 (m,
1H), 6.6 (d, J= 8 Hz, 2H), 6.96 (d, J= 9 Hz, 2H), 7.1 (d, 8 Hz, 2H), 7.84 (d, 9 Hz,
2H), 10.8 (bs, 1H).

Example 83

30 L o :
1-Benzyl-4-(4-methoxy-benzenesulfonyl)-piperidine-4-carboxylic Acid hydroxyamide

To a stirred solution of 4-methoxybenzenethiol (2.8 gm, 20 mmol) and anhydrous
KCO; (10 gm, excess) in dry acetone (100 ml), o-bromo ethyl acetate (3.3 gm, 20

35 mmol) was added in a round bottom flask and the reaction mixture was heated at reflux
for 8 hours with good stirring. At the end, the reaction mixture was allowed to cool and
the potassium salts were filtered off and the reaction mixture was concentrated. The
residue was extracted with chloroform and washed with H,O and 0.5 N NaOH
solution. The organic layer was further washed well with water, dried over MgSOa,
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2H), 2.51(d, 2H), 2.73-2.83 (m 2H), 3.37 (d, 2H), 3.76 (s, 3H), 3.88 (s,
3H), 4.32 (swoXs2436.01-7.77 (m8H), 9.38 (s, IHO, 10.1 (s, Pdrmussgiress WO
99/ 42436 ' PCT/ US98/ 17633 - 86
- Exanple 85 1-(3, 4-dichl orobenzyl)

- 4-(4- et hoxy- benzenesul fonyl ) - pi peri di ne-48%ar boxylic acid hydroxam de 5
2-[ (2- Hydroxy-ethyl)- (3, 4-dichl oro-benzyl)-am no] - et hanol was prepared
according to t hﬁltgedanﬁbomﬁtk‘mﬂ %melhbk_"y-pbdxylsnlfmnbﬂc 83d etBybester wgs f r om

di et hanol am ne (4 84. ¢ hl or obenz chloride (9.0 g, 46

mmol ). Yield 131%’%51§9’3%Y6119M%¥Y§‘4§%48(1%) Sy 227 (M‘H—' Hterr]. 10

3, 4-Di chl or obenzyl - bi s-(2-chl oro-ethyl)-am ne was prepared according to the

general nethod g9 aitdetl 861tionof60FH B chlofepercXyBérzoitthcid (180Fnd,-4diraibY ipbenzy|
di et hanolam ne (10.7 g, 41 mmol). Yield 99% yellow solid np 218-220

[err]C, MS: $01ngtipiend)chioridg (1005mi) at 0° C, (4-methoxy-phenylsnlfanyl)—acetic acid ethyl ester
1-(3,4-Dichloro-b (et hoxy- benzenesul f ony peri di ne; 4-carboxylic
20 4 et hyl eat ol Kpmamil GHCHEEH A 1O e et P ThE FoPRRTm S HPF o

in exarrrz)lg 83. Sloady lhﬁkﬂwﬁiﬁfﬂfeﬂ of FBRh ey eﬁ&ﬁéﬁ?%%h&oﬂﬁb}eﬁﬁﬁimktﬁﬁlﬁsﬁemg .
0o 11 rmol ) vi SieHeg Wi eteen 300 B sitred TS s g spcarieps Aed off

1- (3, 4-Di chl OrOabd?NZ&SOgs%h(tx@nﬁﬁtsh&dad-tbﬁib?(ﬁgﬁﬁ@llai'tﬂ\ﬂﬁm’{n)as sirpedrfolatieasti3 car bo

| d
1Y (3, 471 chithy o BB E5foFe the FhEhROY 3 EMsieA 24 GGl apd washed with HO. The

pi peri di ne- 4- carobgmalh raﬁakdn@dmer rﬁﬁére@aﬂdcoh@emd)andltmm 44n
met hanol (50 nli), sodi um h drOXI de é 15 and tetrahydrofuran

nL). The result @f’é‘l%ﬂ'ﬂ!ﬂ@é@% foa 1RFSHC e e%r%dsme%s il Yiddr 199
exanpl e 83. Yielydg 22@41%4%@ 0/() M5: 458.3 (MtH) . Starting from
Zyl’)

1- (3, 4-di chl or oben; et hoxy- benzenesul fonyl) - pi peri di ne- 4-
carboxylic acid (2.67 8 mml) and followi ng the procedure as outlined
in exanpl e 38 stmzdgomloq of @edmpl @mm 69&&909 mmol), and anhydrous K,CO3
4- (4-met hoxy- benz@pas ) l%&sﬁe 5P emid &.ég;hﬂ deq 198 'gth, MBI LEXGTWee Was
| sol at ed asa\/\/rrgltgﬁs%|‘f‘:}‘)47 &ry % err) eg/ﬁl g?h

added in a round bottom ﬂask and the reaction nnxture was heated at reflux for 8 hours

with good stirring. At the end, the reaction mixture was allowed to cool and the

potassium salts were filtered off and the reaction mixture was concentrated. The

20  residue was extracted with chloroform and washed with H,O . The organic layer was
further washed well with water, dried over MgSOy, filtered and concentrated.

Colorless oil. Yield: 19.0 g, 97%; MS: 196 (M+H).

N-Benzyldiethanolamine (9.75 g, 50 mmol) was dissolved in saturated methanolic

25  hydrochloric acid and concentrated to dryness. The hydrochloride thus formed was
dissolved in methylene chloride (300 ml) and thiony] chloride (20 g, excess) was added
dropwise and stirred at room temperature for 1 hr. At the end reaction mixture was
concentrated to dryness and the product bis-(2-chloro-ethyl)-benzyl amine
hydrochloride was used for further transformation with out any purification. Yield:

30 13.0g,97%; Mp: MS: 232 (M+H).

To a stirred solution of bis-(2-chloro-ethyl)-benzyl amine hydrochloride (6.6 g, 24.7
mmol), 18-Crown-6 (500 mg), and anhydrous K;COj3 (30 gm, excess) in dry acetone
(250 ml), (4-methoxy-phenylsulfonyl)-acetic acid ethyl ester (6.12 gm, 24 mmol) was
35 added in a round bottom flask and the reaction mixture was heated at reflux for 16
hours with good stirring. At the end, the reaction mixture was allowed to cool and the
potassium salts were filtered off and the reaction mixture was concentrated. The

SUBSTITUTE SHEET (RULE 26)



M5 472.9 (MtH)[err]; '"H NWR (300 Mz, DMSO-d[err]): [err] 2.20-2.28 (m
2H), 2. 76-Qoidubdss 2H) . 3.43-3.44 (m 4H), 4.30 (s, 2H), 7%&/§ﬁ§8717££
J=.030, 2H), 7.50-7.73 (d, J=.027, 1H), 7.65-7.68 (d, J=. 029, ,
7.72-7.75 (d, J=.027, 2H), 7.87 (s, 1H), 35 9.37 (s, 1H), 10.53 (s, 1H),
11.18 (s, 1H). WO 99/ 42436 _84- :
PCT/ US98/ 17633 - 87 - Exanple 86 _
B SR A im0 TR L L e AR
aci roxam de 2- - [ oxy-e - (4- - zyl) - -
pr epar gd accof‘&?‘??ﬁ‘ﬂaéh%‘ﬁelbﬂﬁg ngﬁkt%ew%ﬁm mﬁﬁym‘&@ dgEhe dark
(Sg agti n@|41;3 rombfumﬂaéméﬁgmgﬁe%g ulﬁlﬁed‘l%ls diﬁﬂ%'c%lédiﬂxﬁr/ﬁclﬁﬁﬁl?ﬁré giuyeﬁahg&' de

. , nmol.) . e . 9. : .
5-Not Pyl benzy it 10% Shiapisais-ebegn e Prodid-Gripihob Seenssultom L b ¢ he
gener al mes hotessyl-piperiditedt-caboxydiontid el esterawis ibglated asBfowiebilly i iehE 62y &,

di et hanol am n%g(y@ . . Yield 5.2 g (84 %; yellow solid np 145-147
[err]C, M. 2 .‘91?%& ?u 7+ 15 4-(4- Met hoxy- benzenesul fonyl ) - .

1- (4- et hyl - benzyl ) pi peri di ne-4-carboxylic acid ethyl ester was prepared
accordi ng to tHé-Methoxybemenésnifond)-bibehiyhpiperidinesdacarbaxylis aciBtethyl eswer (5.00m

4- hoxy-b ; ' B ; 7 I d 4-
rothyl b1 & (> Al oraneD SR k BEORy PR R ghgdafd ol o) O
| ow nel ti A8 sd¢mpRratys fon%:ﬁu\;. (AVnthy Prd sepctiongnixture was concentrated and the product

4- (14- Met hoxy- keRzaseaiskd Wit cod- KA bYRERSIVIRED HlireP{208misli ARdr gar boxylic

acid was prepared starting,from
4- ( 4- et hoxy- HEWFARadeR Fe%mmwg%wm%ma&mm% Ige cold axatsrI(1Q0mBy
(4.39, 9.9 mMuwags adiedtoltiesdlid adifiersdl The Prothuit 4-(4Mebhox9dierzanasifonyi)de (10

m.), tetrahydrohydrofuran (20, niL). The resul ti eactlion m xture was

wor ked up 25 b&ﬁyg@meﬂqg}‘f"f"ﬁug Ia‘élr‘lS@".'s °é‘|aag§.‘é%‘f TP Hynexifieh ‘g}% 8% d np
207- 208 [ dbr ] @ny pBrifie@ibn3 Coldrlelq solid] Yigda3.2ign@@%r; dS: 390 (M+H).

4- (4- et hoxy- benzenesul fonyl ) - 1- (4- et hyl benzyl ) - pi peri di ne-4- carboxylic

ggi dsg 1. 528;-, grog? $SHRIDsoffidn 0 |4 @ BG ok BerieRbaitbYR)-BbeRtyi pigteine - € X anpl e

4- (4- met hoxy- warbozpks adift ¢210Qlg) 5.1-nirelyahd PIMIE (2 \ikgpsp inp@HL 0L, 1{#00!mi)e O8Cx Y| i €
aci d hydroxam de was isolated as a white solid. np 176-177 [err]C Yield
320 oxalyl chloride (1.0 gm, 8 mmol) was added in a drop-wise manner. After the addition,

20  the reaction mixture was stirred at room temperature for 1 hour. Simultaneously, in a
separate flask a mixture of hydroxylamine hydrochloride (2.0 gm, 29 mmol) and

triethylamine (5 ml, excess) was stirred in THF:water (5:1, 30 ml) at O°C for 1 hour.

At the end of 1 hour, the oxalyl chloride reaction mixture was concentrated and the pale
yellow residue was dissolved in 10 ml of CH,Cl; and added slowly to the

25  hydroxylamine at O°C. The reaction mixture was stirred at room temperature for 24

hours and concentrated. The residue obtained was extracted with chloroform and
washed well with water. The product obtained was purified by silica gel column
chromatography and eluted with chlioroform the product 4-(4-Methoxy-benzene-
sulfonyl)- 1-benzyl-piperidine-4-carboxylic acid hydroxyamide was isolated as a

30 colorless solid. mp 90-95 °C; Yield, 1.2 g, 48%; MS: 405 (M+H)*; 1H NMR (300
MHz, DMSO-dg): 8 2.29 (m, 3H), 2.76-2.79 (m, 2H), 3.43 (m, 4H),4.30 (s, 2H),
7.14-7.17 (d,2H), 7.50-7.73 (m, 5H), 9.37 (s,1H), 10.53 (s,1H), 11.18 (s,1H).

SUBSTITUTE SHEET (RULE 26)



M5: 419.0 (MrH)+; [err]H NVR (300 MHz, DVBO-d[err]): [err] 2.24-2.32 (m

2H), 2.5 1(t,welspia24d673-2.80 (m 2H), 3.35-3.50 (m 4H), 3.87p&pusoinessd- 24

(s, 2H, 7.13-7.17 (d, J=.039, 2H), 7.23-7.60 (d, J=.036, 2H), 7’“38-7 41
(d, J=.025, 2H), 7.65-7.68 35 (d, J=.039, 2H). WD 99/ 42436

- PCT/ US9s/ 17633 - 88 - Exanple 87 4-(4-nmethagsbenzene-sul fonyl)-

1- napt hal ene- 2-yl - net hyl pi peri di ne-4-car boxylic acid hydroxam de 5

2-[ (2- Hydr oxy-et hyl)-(2-napt hyl - 2-yl net hyﬂ;x)an@,]g'gx,o] - et hanol was prepared

according to the general nethod as outlined in exanple 83. Starting from

di et hanol ani ne ( 6 41@-18eth®S-tenRénesdforlyB-1( BLACREBL byl @inedecafbbitylic acid

nmmol ). Yield 12. 74;@-(96 %-}?; yel | ow slcv) |dff§€ 1%%‘:- 64 Pg?fi]qc; VE: 24%.0

(MtH) [err]. 10 2- Napt hyl - 2-yl et hyl - bi s-PSTPHEHYG- et hyl ) - ani ne was prepar ed

according to She general nethod as outlined in exanple 83. Starting from

2- napt hyl - yl met h{[QepdroxyrethyBi(3 et ok§-bgnzydBamino)-¢thandl elas ppared a¢condifig to

o (4 Vet hoxy. bengSgbtilifdbodas dffinef il el €1, srocting fom diethanclamine (312

n
acid ethyl ester 29\émmlépa¥ Funethoxybetizylchlaride (S gy@dd SrmmoheYidd 928 299 %ded
I n exanpl e 83. 3%&{&} ?gamn% ‘Mﬁ-ﬁt hoxy- benzenesul fonyl )-acetic acid et hyl

ester (8.4 ¢ nmol -napt Hal ene-yl net hyl - bi s- (2-chl oro-et hyl)-am ne
((8.6 g, 27 H?mI; Yield 6.5 g 20  (52%; low nelting solid; MS: 440.0
(MrH)[err] . -Methoxybenzyl-bis-(2-chloro-ethyl)-amine was prepared according to the general

_ ;;ﬂ( g- \Alvzts hog - éblcre gihemtaau% fnﬁﬁi{%d)ig Exdplé B3 Statfingy HroR! Vlethidk P BENA Mi8thdndlaninexy! i C
2 (8- ot hoxy - benPhEA B Yioth 16030 yelley sgidmpsEets G:MS 253 MR ¢
~acid ethyl ester (6.3g, 13 mml) dissolved in nethanol (30 25 ni), 10 N
sodi um hydr 01§ ded{(&Methgxycherzenetuifphylil oBmahoxydenrgl)pipefidinerdecarbdxytig acid

% yelTow sol | acResRwASHrele Socbiting Bif b ol af Buunll ety *°
4- (4- et hoxy- benSarting frdneAympthoxy-henzeneshfonyl Pacptic aeid Rthy béster(5.Qign22 mmoBcand
carboxylic acid gg. &Shiors ethylBlhetBOE-bHZ D WiEEE (815, D3 GHINC Yikid 84l | ned

I n exanpl e
P (24%); low melting solid; MS: 447.9 (M+H)".

20
4-(4-Methoxy-benzenesulfony!)1-(3-methoxy-benzyl)-piperidine-4-carboxylic acid was

prepared starting from 4-(4-Methoxy-benzenesulfonyl)- 1-(3-methoxy-benzyl)-

piperidine-4-carboxylic acid ethyl ester (2.4g, 5.36 mmol) dissolve in methanol (30

mL) , 10 N sodium hydroxide (10 mL), tetrahydrohydrofuran (20 mL). The resuiting
25  reaction mixture was worked up as outlined in example 83. Yield 710 mg (32%). white

solid mp 199 °C , MS: 419.9 (M+H)*.

Starting from 4-(4-methoxy-benzenesulfonyl)-1-(3-methoxy-benzyl)-piperidine-4-
carboxylic acid (830 mg, 1.98 mmol) and following the procedure as outlined in
30 example 83, 190 mg of 4-(4-methoxy-benzenesulfonyl)-1-(3-methoxy-benzyl)-

piperidine-4-carboxylic acid hydroxamide was isolated as a white solid. mp 130 °C;

Yield 20.4%; MS: 435.0 (M+H)*; 'H NMR (300 MHz, DMSO-d,): § 2.24-2.32 (m,

2H), 2.51(d, 2H), 2.73-2.83 (m, 2H), 3.37 (d, 2H), 3.76 (s, 3H), 3.88 (s, 3H), 4.32
(s, 2H), 7.01-7.77 (m,8H), 9.38 (s, 1HO, 10.1 (s, 1H).
35

SUBSTITUTE SHEET (RULE 28)



83, .753 g of 4-(4-nethoxy-benzene-sulfonyl)- 1

- napt hal enew@-9glk2438t hyl pi peri di ne-4- carboxylic acid hydroxa';q(’%ﬁ'

i solated as a off white solid. np 168-170 [err]C, Yield 31% %&@%?3 _
(MtH)[err]; [err]H NWR (300 Mz, DVMBO-d6): 8 2.29-2.33 (m 2H), 2.86- 2.89
(m 2H), 3.42-3.46 (m 4H), 3.85 (s, 3H),_ g 46 .(s, 2H), 7.13-7.16 (d, .
J=.030, 35 2H), 7.56-7.64 (m 3H), 7.65-7.68 (d, J=.030, 2H), 7.98-8.00

(m 3H), 8.21 (s, 1H), 10.70 (s, 1H), ngaﬁglég 1H) . WD 99/ 42436
PCT/ US98117633 -89 - Exanpl e 88 1-Bi pheny :

4-yl met hyl - 4- (4-(B4-ieklordiR: asquﬁanu* Bérehdsaf iparidifecylc icdacid
hydr oxam de 5 2-?(%— Hydroxs?}g?h )-(1- ﬁi&rﬁenxj -4@??)4%?% ))-gmhﬂ)r?g I-iét}':c#]anol
was prepared according to the general outlined in exanple 83.
Starting fisom di ethanol amne (5.2 g, 49 mml) and 4-(chl oronet hyl ) bi phenyl
(10 g, 49 rmol2-[(2°HyarokydetR)-(3 4 @ichioro-behzylparinol-gthatiol W prérarddeict drdingVs:

gz;-ﬁgl (M) L €T thé penkll Snctfish K UhREA G exlabopld'S3. Sttt frbf idtRariolamidé {4.64' 46 "
1- Bi phenyl - 4- ymmel)rapd 34-di¢hlorabenzy} chloride (20 g| 4@myio)). MigddB& n@94%y;ar boxyl i ¢
acid ethyl estgfioRs o aRabEM ﬁ?di ng to the general nethod as outlined
in exanple 83. Starting from 4-(met hoxy-benzenesul fonyl)-acetic acid ethyl
ester (2. a9 g, 11,m’rolg 15 and ) . .

1- bi pheny! - 4- y-frddiehloropenzy}-bis{ Zchlog-ethyl)1amingwasprepared acconding teshs generad| d
2.1 9, (39 % ;mbBbdes lined in BRardplé 83. Stattiap Fofn 3, MichitibbehziMibthhtldthine

1- Bi phenyl - 4-yl net hyl - (4- net hoxy- benzenesul f onyl ) - pi peri di ne-4-arboxylic
acid was prepaied sddmemol). Yielbh998%; yellow solid mp 218-220 °C; MS: 301.8 (M+H)".

- bi phenyl - 4yl net hyl - (4- met hoxy- benzenesul fonyl )- 20

i peri di ne-4-car l.ic qcid. e | ester (5.7¢, 12 mml) dissolved in

Bt hanol (58 m A Dl A ey Brossesaansly B AarRY B0 1)
The resul ting ethylesteowasipreparedacsoriingtokheigenprat methiotilas badinedintoxaiiples’ B3 .
Yield 2.1 39 : ] 25 rti.ng .f,r

1 bt phonyt- iyttt sob2 ety benefuromliPhih Al i exier 29 &, 11 el o
acid (1.0g, 2.241ﬁmiorabmxzybbis@mhhgocml)m&45 Idsnmol)l Yieddi5i9g (6&pl e 83,

. 132g of 1-bi phawnloir MgreibhYs (Misky#- et hoxy- benzenesul fonyl ) pi peri di ne- 4-
carboxylic acid hydroxam de was 1'solated as a tan solid. npl68 [err]C;

2(|mel gH)Z ?%Z:Z_qg/g; k—fﬁ?—lﬁfﬁl&&@e&%ﬂ—hi@—n%d%%- %ggne%fo%%p%g)dinehgé 4 oxzy'ligo_ 2. 35"
acid was prepared starting from 1-(3,4-dichloro-benzyl)-4-(methoxy-benzenesulfonyl)-
piperidine-4-carboxylic acid ethyl ester (5.0 g, 10 mmoi) dissolved in methanol (50
mL), 10 N sodium hydroxide (15 mL) and tetrahydrofuran (75 mL). The resulting

25  reaction mixture was worked up as outlined in example 83. Yield 2.94 g (62 %), MS:
458.3 (M+H)".

Starting from 1-(3,4-dichlorobenzyl)-4-(4-methoxy-benzenesulfonyl)-piperidine-4-
carboxylic acid (2.67g, 5.8 mmol) and following the procedure as outlined in example
30 83, .2 g of 1-(3,4-dichlorobenzyl) -4-(4-methoxy-benzenesulfonyl)-piperidine-4-

carboxylic acid hydroxamide was isolated as a white solid. mp 192-195 °C; Yield 10%;

MS 472.9 (M+H)"; 'H NMR (300 MHz, DMSO-d,): § 2.20-2.28 (m, 2H), 2.76-2.79

(m, 2H), 3.43-3.44 (m, 4H), 4.30 (s, 2H), 7.14-7.17 (d, J=.030, 2H), 7.50-7.73 (d,
1=.027, 1H), 7.65-7.68 (d, J=.029, 2H), 7.72-7.75 (d, J=.027, 2H), 7.87 (s, 1H),
35 9.37 (s, 1H), 10.53 (s, 1H), 11.18 (s, 1H).
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30 2H), 3.35-3.5 (m 4H), 3.87 (s, 3H), 7.15-7.721 (d, J=.059 Hz, 2H),
7.49-7.65 (n\VOIMM2438. 68-7. 74 (d, J=.06 Hz, 2H), 9.3 (s, 1H), pt@B9%E633H),
11.15 (s, 1H). WD 99/ 42436 '

PCT/ US9S8/ 7633 -90 - Exanpl e 89 4-(4-nethoxy-benzene-sul fonyl)-

1- ¢3- et hyl - but - 2- enyl ) pi peri di ne- 4- car box@l7i-c acid hydroxam de 5

2-[ (2- Hydroxy-ethyl)-1-(3-nethyl -but-2-enyl)-am no]-ethanol was prepared
according to the general nethod as out| iBxempier86exanpl e 83. Starting from
di et hanol amine (4.1 g, 39 nmol) and 4-brono-2-nethyl-butene (6.0 g, 40
mol ). Yield ( 98494-mathaxyrbenicnesubiBnyl} 14 gnethylbeénzyd)-piperidipe-4-carboxylic acid

1- (3-nmethyl -but-2-enyl)]-bis-(2-chloro dg?;)[a}rggén ne was prepared according
to the genersal nethod as outlined in ex%p Starting from

2-[(2- hydroxy eth I% 1- (3- methyl-but-2-enyl)-am no]-ethanol (10.4g, 50
mol ). Yield 102 y-ethylrichmsthy]-benzyh: aming]-cthanl was prspared accordmg to the

4- (4- Met hoxy- begbh@ﬁ?ﬁiéihw 'aybﬂﬂmed in examp 1e 83 Starting from diethanolamine (4.8 g, 46

b Bl ok 2o i e RS 13009

from 4- (et hoxygueHyeenesul f onyl ) - acetlc acid ethyl ester (11.32 g, 44 mol)
and 3-net hylo but - 2-enyl ) - bi s- (2-chl oroethyl )-amne ( 10.4 g, 50 mmol). :

Yield 6.2 20 395,

4I (e4 Met hogy be%%ﬁéyﬁﬁ@@ %"’gh.?%?rg.e@pﬁ nsué%%&?c%fd&ﬁom%mﬁar boxyl
ic acid was pr epethed asoutlinadrig exanple &3.(Marting fromyd-inethylebengyl diethariojamine (6 g,

1- ( 3- et hyl - but t 6 2 16
ol i ss0l ve Wé@%@%%ﬁywﬁﬁw'ﬁ%ﬁﬁ’m S A58 Gl gan
tetrahydrofuran (75 mi). The resulting reaction m xture was worked up

out | i ned i nldexafrff-Megwxy-henzegesulfony))-{44-methyl-benzyhpiseridine-frsarbogylicorid @hsrlc
Q/B( 33%3 l(Mg:?és%Was &reii'a!r?t?)r&ﬁé’{@tﬂe Aref® Rl n??ié‘t!iﬁ&lﬁﬂéxﬁﬁ 1IgR: Startmg
and 1ol | o ng. ey Geebity esen eﬂffpmacqqeaes@g?pa%fsstgﬁ%gﬁémﬁb e M

4- ( 4- met hoxy- bemzhmkbisyl-chloyd-¢thil)-athimeS0yg, -1 wimal).eXigld)4064e (630% ) dow melting
carboxylic aci dso*i%?ﬁﬁ?iﬂﬂ?%ﬁ*.i solated as a yellow solid. np 142-145

[err] C i eidj
4-(4-Methoxy-benzenesulfonyl)1-(4-methyl-benzyl)-piperidine-4-carboxylic acid was
prepared starting from 4-(4-methoxy-benzenesulfonyl)-piperidine-4-carboxylic acid
ethyl ester (4.3g, 9.9 mmol) dissolve in methanol (30 mL) , 10 N sodium hydroxide
(10 mL), tetrahydrohydrofuran (20 mL). The resulting reaction mixture was worked up
25  asoutlined in example 83. Yield 1.6 g (40 %). white solid mp 207-208 °C , MS: 404.3
(M+H)".

Starting from 4-(4-methoxy-benzenesulfonyl)-1-(4-methylbenzyl)-piperidine-4-

carboxylic acid (1.59g, 3.9 mmol) and following the procedure as outlined in example
30  83,.505 g of 4-(4-methoxy-benzenesulfonyl)- 1-(4-methylbenzyl)-piperidine-4-

carboxylic acid hydroxamide was isolated as a white solid, mp 176-177 °C; Yield 32%;

MS: 419.0 (M+H)*; '"H NMR (300 MHz, DMSO-d): 3 2.24-2.32 (m, 2H), 2.51(t,

3H), 2.73-2.80 (m, 2H), 3.35-3.50 (m, 4H), 3.87 (s, 3H), 4.24 (s, 2H), 7.13-7.17

(d, J=.039, 2H), 7.23-7.60 (d, J=.036, 2H), 7.38-7.41 (d, J=.025, 2H), 7.65-7.68
35 (4, J=.039, 2H).
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12% MS: 382.9 (MeH)[err]; 'H NMVR (300 MHz, DMBO-d6): [err] 1.67 (s, 3H),

1.79 (s, 3iWb9oidads8-2.23 (m 2H), 2.66-2.73 2 H), 3.37- ,
3.67-3.60 (M 35 "2H) . 5.19-5.24 (m 1H). 7.(r1n5-7_[23 (d. J;’laéﬁuézd@bljléb')

7.67-7.70 (d, J=.030, 2H), 9.34 (s, IH, 9.88 (s, 1H), 11.15 (s, 1H). WO
99/ 42436 -88 - PCI / US98/ 17633 -91-
Exanpl e 90

1- (4- Bronobenzyl ) 4( 4- met hoxy- benzenesggh ﬁ%}éw pi peri di ne-4-carboxylic acid
hydroxyam de 5 2-[ (4-Bronpbenzyl) - (2-hydroxy-ethyl)-am no}-ethanol was
prepared accox ﬁﬁtﬂdstyiﬂaﬁz&e%ﬁrf&lyépﬁhmma&-p%—hm@ iperidinearpdrbodic acid

g, ml ) .

Starting from diethanol am ne (22. 1(38 2}rrrg‘ae and 4- bronobenzyl brom de

(25 g, 100 nmmol). Yield 33.66g, ( 99%) yqFer oil; Ms: 273.8 (MtH)[err]. 10

(4-Brono-genzyl ) - bis-(2-chloro-ethyl)-anmine was prepared according to the

o G e i e S g . 92

SLas npfal ¥ quitincd in/e: . Sty i -

Yield 47 g, (85%gengE, |a¥8u efr] c PN . :ﬁi%

1 (4 B om. beﬁtmhmmm-%ﬁém?emphuagﬁ%&gﬂimbr il 82.2.2486 B0k y1 | ¢

acid ethyl ester was prepare ccor. di 0 the general nethod as outlined

in exanpl e g3yellawolid yap @%M?Q%M%%‘{goh\gﬁ;ﬁnesul fonyl) acetic acid ethyl

(eige; (8.4 9, 33.5 mvl) and (4- bromo-benzyl)-bis-(2-chloro-ethyl)-amne
.3 g, 38.6, P 1.7 Gy (A4 0 20 N Y S ly/

1 (2. Br omo- betibgr 2 iedlynds fr (idden ol ibrared Al fo i dE

aci d was pr epaetbdd ss outlingshinfexample 83. Starting from 2-nap yl-ylmethyl-diethanol amine

aci d ot hyl  ccbie sy Tkt S et IDFRTERn I oo EhbEg T 91 "o o

10 N NaCH (2o(m + The resulting reaction mxture was worked up as outlined

I n exanple 83 |%Id 6.18 g (40%; tan solid; np 215 [err]C, Ms: 469.7

(MtH) [err}S Starting from o ..

1- ( 4- Br ono- beMWa&”‘(Yﬂfb%?ngﬁﬁm%?yéﬂﬁwl'ﬂ?mﬁﬁ’ﬁéﬁ’px@éﬁ%’&(yI iC

28 id (8 é 9? géetﬁyl?esf&ﬂiﬂa)s prspéreti @bdopding ¢ thb gemeralaneihodeasamtlinetilin exeanple8®xanpl e

- 1-(4-brono- beﬁ%ﬁ};&fﬁqr{‘ﬂf Wﬁe%ﬁﬁ%%@gw%%% a)cidp?ﬁﬁ%lrelstgf ?Isé‘! 5’-32 mmol) and

1-napthalene-ylmethyl-bis-(2-chloro-ethyl)-amine ((8.6 g, 27 mmol). Yield 6.5 g
20 (52%); low melting solid; MS: 440.0 (M+H)".

4-(4-Methoxy-benzenesulfonyl)- 1-napthalene-ylmethyl-piperidine-4-carboxylic acid
was prepared starting from 4-(4-methoxy-benzenesulfonyl)-napthalene-ylmethyl-
piperidine-4-carboxylic acid ethy} ester (6.3g, 13 mmol) dissolved in methanol (30

25 mL), 10N sodium hydroxide (30 mL) and tetrahydrofuran (30 mL). The resulting
reaction mixture was worked up as outlined in example 83. Yield 2.3 g (36 %). yellow

solid mp 226-228 °C, MS: 440.0 (M+H)".

Starting from 4-(4-methoxy-benzenesulfonyl)- 1-napthalene-2-yl-methylpiperidine-4-
30 carboxylic acid (2.18g, 5.0 mmol) and following the procedure as outlined in example
83, .753 g of 4-(4-methoxy-benzene-sulfonyl)-1-napthalene-2-yl-methylpiperidine-4-

carboxylic acid hydroxamide was isolated as a off white solid. mp 168-170 °C; Yield

31%; MS 455.0 (M+H)*; '"H NMR (300 MHz, DMSO-d,):  2.29-2.33 (m, 2H), 2.86-

2.89 (m, 2H), 3.42-3.46 (m, 4H), 3.85 (s, 3H), 4.46 (s, 2H), 7.13-7.16 (4, J=.030,
35 2H), 7.56-7.64 (m, 3H), 7.65-7.68 (d, J=.030, 2H), 7.98-8.00 (m, 3H), 8.21 (s,
1H), 10.70 (s, 1H), 11.20 (s, 1H).
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carboxylic acid hydroxyam de was isolated as an off white solid. Yield 60%
np 180[err] C, WM9/428$. 7 (MrH)[err]; H NVR (300 MHz, DVBO d6): %8,733
©2.18-2.29 (m 2H), 2.46 (d, 2H), 2.74-2.89 (m  2H), 3. 39 (d, 2H), !3'?
3H), 4.28 (s, 2H), 7.18 (d, J = 17 Hz, 2H), 7.49 (d, J = 8.1 Hz, 2H), 7.65-
7.68 (m 4H), 9.37 (s, 1H), 10.5 (s, 35 1HR9 - V\099/42436

© PCT/ US98/ 17633 -92 - Exanple 91

- 4- (4-net hoxy- benzenesul fonyl) - 1- ( 3- phenyl Eﬁmﬁﬁylsx-pi peri di ne-4-carboxylic
aci d hydroxyam de 5 2-[(2-Hydroxy-ethyl)-(3-phenyl -propyl)-am no] - et hanol
was prepared accor H-Eﬂnylenyi-‘t-yhle@mGF(ﬂmethMyG&Meﬂufdnynpﬁcﬁdin@mﬁmb@lﬁ%cxd

. Starting fromdi et hanolamne (15.8 g, 15 and
. 1- br ono- 3- phenyl propane (20 g, 101 mml)lh%%ndfl 31 g, (95%; yellowoil;

- Ms: 223.9 (I\/Hﬁ)[err% 10 Bi s-(2-Chloro-ethyl)-(3-phenyl -propyl)-amne was
prepared accor di gl@-diydraxy )>-&li-bipkanybd-ylmetbyi))}-dmiad]-¢thanek sepprep&ed according

IR Kk Y LN e
h )

gm(g (I\a/{sthyloxgs?gp a fi m 9 1 ener al ' gs OW:(C;

in exanpl e 83. St%ﬁ?f‘%gl%ﬁ'é% Fagfﬁoé {-Rgﬁtgiéyﬁﬁgﬁy@ﬁgwﬁsé g ichloride ag ¢

ethyl ester (152 Gutififdm _

bi s-(2-chloro-ethyl)-(3- phe propyl) amne (24.8 g, 93.8 mmol ). Yield

11.24 g 20 (54 | M
4-(4- I\/gt hoxy( ber?zleﬁ’é’ %P\Aﬁﬁ%Wm%%m?&(%}w-@s%wmfowmpmmmwaubaxmmid. c

acid was ] pr epgr ectisl e:mtr:c W préparsd accorcri]mg to the gcneral method as oaltlmed in exam ga 83. |
e d ethyr ot er SABREEOS et St PRl Bl Sutr e 3 mmatb
“and 10 N NaOH5( 4&nd11)b1p$hyl-4-gkndthylﬂgs—(ﬁadﬂbﬂo€mhyh mqsm 1 sty Yaeldast g,

“outlined in exanp 3. Yield 4.67 . of f white powder; np 203
[err]C, MS: 418. Zéf Hygigs solid, myp 767 é F:s/%ﬂﬁ 4944 (M5 xy - benzenesul fonyl ) -

1- (3- phenyl - propyl ) - pi peri di ne-4- carboxylic acid (4.37 g, 10.4 mmol) and
follow ng the pr q(-:ﬁﬁmé&lﬂ%ﬁ%&f—ﬂ?ﬂﬂe&oxy-benzenesulfonyl)~pipeﬁdine—4—carboxylic acid
was prepared starting from 1-biphenyl-4ylmethyl-(4-methoxy-benzenesulfonyl)-
20  piperidine-4-carboxylic acid ethyl ester (5.7g, 12 mmol) dissolved in ethanol (20 mL),
tetrahydrofuran (20 mL) and 10 N sodium hydroxide (10 mL). The resulting reaction

mixture was worked up as outlined in example 83. Yield 2.1g (39% ) MS: 465.8
(M+H)*.

25  Starting from 1-biphenyl-4-ylmethyl-4-(4-methoxy-benzenesulfonyl)-piperidine-4-
carboxylic acid (1.0g, 2.2 mmol and following the procedure as outlined in example
83, .132g of 1-biphenyl-4-ylmethyl-4-(4-methoxy-benzenesulfonyl)piperidine-4-

carboxylic acid hydroxamide was isolated as a tan solid. mp168 °C; Yield 20%; MS:
440.9 (M+H)"; 'H NMR (300 MHz, DMSO-d,): & 2.30-2.35 (m, 2H), 2.83-2.87 (m,

30  2H), 3.35-3.5 (m, 4H), 3.87 (s, 3H), 7.15-7.721 (d, J=.059 Hz, 2H), 7.49-7.65 (m,
5H), 7.68-7.74 (d, J=.06 Hz, 2H), 9.3 (s, 1H), 10.3 (s, 1H), 11.15 (s, 1H).
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30 exanple 83, 1.64 g of

4- (4- met howo sappgzgnesul fonyl ) - 1- ( 3- phenyl - propyl ) - pi peri di nferiséaargaxylic
aci d hydroxyam de was isolated as an off white solid.. Yield 37% np _
143[err]C, Ms: 432.9 (MtH)[err]; '"H NVR (300 MHz, DVBO-d[err]): [err]
1.92-1.97 (m 2H), 2.18-2.29 (m 2H), 2.4%4p(d, 2H), 2.58 (t, J = 7.7 Hz,
2H), 2.6-2.73 (m 2H), 3.0- 3.06 (m 2H), 3.60 (d, J = 12.3 Hz, 2H), 3.87
(s, 2H, 7.15-7.30 (m 7 H), 7.68, 35 E;g‘glmp}égQQ Hz, 2H), 9.3 (s, 1H), 10.1
(s, 1H. WD 99/ 42436 -

PCTI US98/ 176334-(43rethoxipbenidne-sdfonyl)-1 -(3-mcthyl-but-Z-enyl)p1pendme—4-carboxyhc acid
1-Tert-butyl -4- (4 nmet hoxy- benzenesul fol&ydé% eri di ne-4-carboxylic acid
hydr oxyam de 5 tert-Butyl-bis-(2-chlor “am ne was prepared accordi ng
to the gengral nethod as outlined in exanple 83. Starting from

1-tert - but yl - @-2-hiydroxgrathyd)- [-63-metlBil-bit-2venyl)-amificiiethahol was preparédadeording t e

solid; Ms: 19 . die .
1-tert-Butyl - i ﬁf%&%%‘gythée%%&e{ﬁlen%eu l?gxatfl leé?pse‘?“‘é‘ﬁ nohamine (41 &
ethyl ester w39 mmePandd bmm&ﬂekﬂﬁ@ﬁ-bltc Ggﬂaméﬂaimw N@Qld 698 bravaoil; n

exanmpl e 83. Stas!{ 7R L (et hoxy- benzenesul fonyl ) acetic acid ethyl
;.I‘@ j6 mrg%ﬁ?ind tert-butyl- bis-(2-chloro-ethyl)-amne (5.25

ester (10r,‘8D

g, 22.53 ). Yield 5.37 ¢ 629 ;. . bro oil, M5 384 (MtH)[err]. 15 1
“tert-Butyl - lc rnetmow &ﬁ? B@rahiaTot &%ﬂpmﬂﬁm&!@gm@l &J@Ei d was
prepared start eﬂéi'af ebd as outlined in example 83. Starting from 2-[(2-hydroxy-ethyl)-1-(3-

1-tert-butyl ox-benz esul fo erid ar lLic acid
ethyl ester (5“%173']5‘?“1% ggglﬁﬂf’éﬁ?sﬁ ngqﬁg’r? ?nejggoﬁg)(B%% BIRFA NaoH
(23 m), The rseﬁdeSngw‘.&avm-H)n m xture was worked up as outlined in
exanple 8 Yield 1.52 g 20 (30.6%; white powder; np 204 [err]C, MsS: 356

(MeH) [err ]t Sttﬁ{é—M% o%g enesulfon lhr‘f n ?t?yl-but-}en R epcﬁldme carb? xylic ac1d

1l-tert-butyl Behrenes wg oxylr'c acid
(320 g, 0.9 mml)estamasrmpm argonding gemgrab mgthod gs puttised inexasplenl- e 83,

190 mg of 1-t egthriRp ok 4-(héth -B&'&Ené%ﬁlfé@l aoekit Qi ety pesa&r(uﬂsn§444:ﬁmhmy<yl ic

or &R sl Pwsﬂufﬁﬁyffnylrﬁv?%ﬁ%%@%r s 104 i oipaef Yield 678 “1 20

(s, 9H), 1064 B61%RblownloiMSNORBEM+E)39 (m 211), 2.98 (m 2H), 3.88 (s,
3H), 7.18 (d, 2H), 7.67 (d, 2H). Exanple 93

4-(4-Methoxy-benzenesulfonyl)-1-(3-methyl-but-2-enyl)-piperidine-4-carboxylic acid
was prepared starting from 4-(4-methoxy-benzenesulfonyl)- 1-(3-methyl-but-2-enyl)-
piperidine-4-carboxylic acid ethyl ester (6.2g, 16 mmol) dissolved in ethanol (15 mL),
25 10N sodium hydroxide (10 mL) and tetrahydrofuran (75 mL). The resulting reaction
mixture was worked up as outlined in example 83. Yield 1.2 g (21 %). brown solid mp

196-197 °C, MS: 367.9 (M+H)".

Starting from 4-(4-methoxy-benzenesulfonyl)-1-(3-methyl-but-2-enyl)-piperidine-4-
30 carboxylic acid (1.0g. 3.0 mmol) and following the procedure as outlined in example
83, .110 mg of 4-(4-methoxy-benzene-sulfonyl)-1-(3-methyl-but-2-enyl)piperidine-4-

carboxylic acid hydroxamide was isolated as a yellow solid. mp 142-145 °C; Yield

12%; MS: 382.9 (M+H)" ; 'H NMR (300 MHz, DMSO-d,): 8 1.67 (s, 3H), 1.79 (s,

3H), 2.18-2.23 (m, 2H), 2.66-2.73 (m, 2 H), 3.37-3.46 (m, 2H), 3.67-3.69 (m,
35 2H), 5.19-5.24 (m, 1H), 7.15-7.18 (d, J=.03, 2H), 7.67-7.70 (d, J=.030, 2H), 9.34
(s, 1H), 9.88 (s, 1H), 11.15 (s, 1H).

SUBSTITUTE SHEET (RULE 26)



30 1-Butyl -4-(4-met hoxy-benzenesul f onyl) - pi peri di ne-4-carboxylic acid

- hydr oxyam de VBD99/424bd s- (2-chl oro-et hyl ) -am ne was prepared acgefgidagré:9 the

general nethod as outlined in exanple 83. Starting from

N but yl di et hanol amine (6 g, 37.2 nmmol). Yield 35 11.3 g, (99%; white

powder; np 165 [err]C, Ms: 197.9 (MrH)[errlog-

1- Butyl - 4- (4- net hoxy- benzenesul f onyl ) - pi peri di ne-4-carboxylic acid ethyl

ester was prepared according to the geneggdmg®topod as outlined in exanple

83..Starting from4- (methoxy-benzenesul fonyl) acetic acid ethyl ester (5

g, 19.38 mmol) and-@BsinotbenzylP4-(4-meiax Qfeﬂi’eﬁéﬁlfon 1)-piperidine-4-carboxylic acid

PCT/ US981 17633 -94 qm%:hl or o- et%g/’l() am n% ém 8 1?9 gg nmol ) . Yl%all d 6.86
, (93%; brown oil; MS: 384 (M+H) [ err] Aydroxyamide

| - Butyl - 4- (45net hoxy benzenesul f onyl ) - pi peri di ne-4-carboxylic acid was

prepared 5 st @fi(4-Byorholmemeyi)-(2-hydroxy-ethyl)-amino]-ethanol was prepared according to the

cster (6,42 g 16 R AHRREERCAGAT PP RS St St RipB o iR (A B 15

m ). The resul t imgohondid-eromoebsenzyl bromade (26 gk $80 mmod)s Ym!ﬁl3i3r66g {99%) xyeliove

83. Yield 1. 690@?@@27%'(&?&5‘9"‘“” np 206 [err]C, Ms: 356.4 (MtH)[err].
10 Starting from

1- butyl - (4 met hoxy- benzenesul fonyl) tg}g;)erl di ne-4-carboxylic acid (1.51 g,
4.3 mml) and f dHEsORmAbeR3Yd)-His-6&elloroe @mmuwaéerqpareéw@g egwrﬂg of

L-butyl - 4- (4- mnzgiwmq%ajgmawém?é 3. Rk | %ﬁﬁz-ggm&hea% o;[(e-”] c
VG 3711 ( Mi-H) 8P F‘%ﬂ“ﬁlﬁﬁ é@!ﬁ 0&%@%% ??‘?)’ﬁg?ws?}l PR, J =
7.2 Hz, 3H), 1.225t@MS909.88HM 15 2H), 2.27 (m 2H) 2.45 (m 2H),
2.50 (m 2H)5|265(m 2H), 2.97 (m 2H) 3.88 (s, 3H), 7.18 (d, 2H), 7.69
- (d, 2H). Exanp

1- Cycl ooct yl - 4- (4 rret oxy n@él?{&énes ltjl}ofxg Menesulpf p}(lbplﬁgnqlm%-grc%tg?w lc a"é%?‘ﬂyl
hydr oxyani de Cy@steowaspreprired gceordingao dleegehgna) methpdas mmlandmpmmde 83.cBtartingg

t th | t i
N?cycfogg'? ; Ir 3| e?ﬁianhno?(g?n?hn@(ﬂeh%gs%ﬁn{ag %gﬁ%ﬂv?@ Y i?%g}gli 4::‘1{:1%)4
ie g

white solid; np bI%‘BWPE‘P?YPC’!”S'I%gM orprethyl) FW‘H)G[(&3 P18 38. 6mmol)

1- Cycl ooctyl204 (bfowi biIOMS: hemg evasyt. f onyl ) - pi peri di ne- 4-car boxylic acid
ethyl ester was prepared according to the general nethod as outlined in

xampl e B3 St o oo IR O S ERES L iR St e S8 Vs
) prepared starting from 1-(4-bromo-benzyl)-4-(4-methoxy-benzenesulfonyl)-piperidine-
4-carboxylic acid ethyl ester (16.5 g, 33.3 mmol) dissolved in THF:methanol 3:1 and
25 10N NaOH (20 ml). The resulting reaction mixture was worked up as outlined in
example 83. Yield 6.18 g (40%); tan solid; mp 215 °C; MS: 469.7 (M+H)".

_l‘A

Starting from 1-(4-Bromo-benzyl)-4-(4-methoxy-benzenesulfonyl)-piperidine-4-
carboxylic acid (1.95 g, 4.2 mmol) and following the procedure as outlined in example
30 83, 1.29 g of 1-(4-bromo-benzyl)-4-(4-methoxy-benzenesulfonyl)-piperidine-4-
carboxylic acid hydroxyamide was isolated as an off white solid, Yield 60%; mp
180°C; MS: 484.7 (M+H)"; 'H NMR (300 MHz, DMSO-d,): § 2.18-2.29 (m, 2H),

2.46 (d, 2H), 2.74-2.89 (m, 2H), 3.39 (d, 2H), 3.87 (s, 3H), 4.28 (s, 2H), 7.18 (d,
J =17 Hz, 2H), 749 (d, J = 8.1 Hz, 2H), 7.65- 7.68 (m, 4H), 9.37 (s, 1H), 10.5 (s,
35  1H).
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30 bis-(2-chloro-ethyl)-amne (5.57 g, 19.4 mmol). Yield 8.2 g, (96%;

brown oil; wWdpoehass (MrH) [err].

1- Cycl ooctyl 4- (4- met hoxy- benzenesul fonyl ) - pi peri di ne- 4-car tl)’g;y s|9zgl7a5:(s:3|d was
prepared starting from

1-cycl ooctyl - 4- (4- met hoxy- benzenesul f onyl y, pi peri di ne-4- 35 carboxylic
acid ethyl ester (8 g, 18.3 mmol) dissol ve%i i n nmethanol (200 m) and 10 N
NaOH (25 ml). The resulting reaction rrmg%% \ivas wor ked up as outlined in
exanple 83. Yield 2.36 g (32%; white po 180 [err]C, Ms: 410 -

(M Ler 1] . SUBSE FhGHFoxy- BeabereSbitday BO)-(3-phef- ridine-4-carboxylic acid
PCT/ US98117633 %5 - Starting fr yH-G-p “9 19’%%%‘% Ccarboxylc aci

1- Cycl ooct yl 4( 4- et hoxy- benzenesul fon?Vﬁ‘meY%\dFdl ne- 4- carboxylic acid (2.26
g, 5.53 m®l) and followi ng the procedure as outlined in exarrple 83, 570 ny

of 1-cycl ooct R@-Hydremylethy)-(3epiragiagubyipayio} pitnaoci wisyre ovditig to tiee i d

%grgxyaTNﬁﬁb was, 'SOltﬁ?cﬁmaﬁl a’vx/m teW%quiwg@%? >20{1?#er&5ﬁ) VE:
1.83 (m 2H), rrﬁmﬂB apch1-Bbino-Rphéhylpropaak)(20 8, BU-Bmbl). (Yield21)31%,885%)%, 3H)
7.17 (d, 2H)m¥§u(§,§oﬁ oviseHh3 9 % le 95 10

1- Et hyl 4- | OXYy-benzenes yl ) - pi peri di ne-4-car boxylic acid
hydr oxyami@e 1- Et hyl - 4- (4- met hoxy- benzenesul f onyl ) - pi peri di ne- 4- car boxyl i c

acid et hyl esBis(2reblopr-ethyb«3-rhend-pempyl-angine was peepated aceesding tp the generali ned
in exanpl e 83mefiicAldsionflinkt PEtmplé83. NSsitin Qﬂﬁﬁﬂqwﬁ;ﬁ&&w& %@Jpﬁ Jd et hyl

b A Bhs7 vty Hiti 25 Ao s>

(MtH)[err]. 12598yM-+#AH)"4- net hoxy- benzenesul fonyl) - pi peri di ne-4-carboxylic
acid was gﬁepar ed starting from 1-ethyl -

geéhml? di sso ve(%ﬁ)l #}’ 1angﬁbﬁbg?§n$§g% hfofgﬁﬁq@ﬁyﬁégﬁ?&}c% ?2 5

resulting r ea@stcbwampmpa:ctéamsimmﬁonbtzqumpraémeduﬂlasnedﬁncdumexaaplee838§tarungl d
1.29 g (58% ﬂUﬁifr@n&s@J(ﬂét}xo -bE&%nés%Ifbﬁﬁ) ad¥fic a&&%xﬂy&’%@x{(@ﬁ ?]46§hfi'ﬁ6l%£lﬂl from

1-ethyl - -ne benzenesu peri di ne-4-car bo Ic.acid

(1.23 g, 3 76 b»n@réiﬁ%mcp ﬂ)i%aflﬂgp-pmygra&&eﬂw &34 mmoll (Yield Ebahgl e 83,
1. 02 g of 20- e(fy%); brovwn 6it] MIS 4bVEHYesul f onyl ) - pi peri di ne- 4- car boxylic
acid hydroxyam de was isolated as an off white powder. Yield 80% np 85

[erTICL Ve 4l @a,limggﬁgtsm-%@pgagg.pmm BYREL Lokl i
prepared starting from 4-(4-Methoxy-benzenesulfonyl)-1-(3-phenyl-propyl)-piperidine-
4-carboxylic acid ethyl ester (10.74 g, 24.13 mmol) dissolved in THF:methanol 3:1
25 and 10 N NaOH (40 mi). The resulting reaction mixture was worked up as outlined in
example 83. Yield 4.67 g (47%); off white pbwder; mp 203 °C; MS: 418.2 (M+H)*.

\

Starting from 4-(4-methoxy-benzenesulfonyl)-1-(3-phenyl-propyl)-piperidine-4-
carboxylic acid (4.37 g, 10.4 mmol) and following the procedure as outlined in

30 example 83, 1.64 g of 4-(4-methoxy-benzenesulfonyl)-1-(3-phenyl-propyl)-piperidine-
4-carboxylic acid hydroxyamide was isolated as an off white solid. Yield 37%; mp

143°C; MS: 432.9 (M+H)*; '"H NMR (300 MHz, DMSO-d,): 8 1.92-1.97 (m, 2H),

2.18-2.29 (m, 2H), 2.47 (d, 2H), 2.58 (t, J = 7.7 Hz, 2H), 2.6-2.73 (m, 2H), 3.0-
3.06 (m, 2H), 3.60 (d, J = 12.3 Hz, 2H), 3.87 (s, 2H), 7.15-7.30 (m, 7 H), 7.68,
35 (d,J =9 Hz, 2H), 9.3 (s, 1H), 10.1 (s, 1H).
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2.24 (m 4H, 2.73 (q, 2H), 3.85 (s, 3H, 7.07 (d, 2H), 7.64 (d, 2H). 30
Exanpl e 96 WO 99/42436 PCT/US98/17633
1- 1 sopropyl - 4- (4- met hoxy- benzenesul fonyl ) - pi peri di ne- 4-carboxylic acid
hydr oxyam de 35
1- I'sopr opyl - 4- (4- met hoxy- benzenesul f onyl ) - peperi di ne- 4- car boxyl i c acid
ethyl ester was prepared according to the general nethod as outlined in
- exanple 83. Starting from 4-(met hoxy- bergﬁﬁ%mj’zonyl ) acetic acid ethyl
" ester (5.7 g, 22.2 mmol) and i sopropyl - M 42436
PCT/ US98/ 17633 - 96 - 1{Tea-buii-ahManah®iyrbenyeresilfonyl)pigeridine-d2carboxytit jcid Yi el d
- 5.64 g, (68%; low nelting brown solid; I\g 370 e(I\/Hrl—|)[err]

1- 1 sopropyl - 4- (4- met hoxy- benzenesul fonyP¥ B ‘ildl ne- 4- carboxylic acid was
prepared 5 Sstarting from
1-i sopropyl - 4- ( LerxButybhis-(Rehloenetbyl)-amind \)Iasmrq:parddcﬁcmdimg¢aﬂb®emrﬂanah¢¢ias

t hyl t 5. NaOH
((325yn1 ;as '?'Le(regu |%§I&aﬂ¥@§3 %tﬁ%#g&m%%nmﬂ%as ou{ ]leBb
exanpl e 83. Vi el¥deld 1195, (W) whith selid; M¥dd7:8 MHEI4 [err] C |vs 341 9
- (MrH)[err]. 10 Startlngfrom

- 1-isopropyl 14- (4-tBRIBuS¥-@sH &@%&n—&&i&!ﬂﬁ Reieridinor- éar&%ﬁ@%&ih bthyPéted
(2.13 g, 6.25 nmol) and foI

o e

he pr.oce Il néd I 83,
590 ng of 1-i sopfasPiFPas @acqs@flm&es@m meindras ﬁlpeépj ferks. BB | ¢
- acid hydroxyam demettioxiy behfvheshifofylpacetit heid ethvtiester (M £ |3$7$rﬂﬁfbl)fi€ﬂd?e'&- Wyl | C

M 357 (M e '%czi%ﬁ'org N%yﬁgé’rg@“ﬂgzs %%gn@n[ $ial ;Djzv e (%2%{’)6 ﬁm\\m,ﬁ ME:

Exanpl e 97 1- MeBR4(M4EH)A- net hoxy- benzenesul fonyl ) - pi peridi ne-4-carboxylic
- acid hydrox m de 20

1- Met hyl - - My, >9(n ?43 ex'ﬁé‘tﬁb'i ﬁé?éééﬁ sﬂ‘f&ﬁhr@ﬁ fe- 4248 Y‘La(gj‘d?‘%‘k’gﬁ?mﬁe

ester was pr epar e ng tot genera as OU I ne

83. Starting fr étr%rtmg f(cnaétlﬂwuw&ﬁi%ﬁ@myxbnyzepesa&fmlbpmn@nmboe Cew
g, 11.6 mol) aréeh FMXBB?'gSM(xﬁmoH tais@moe&&xlhﬁé:}xaxﬁmmxﬁﬁa&mo Nmmm ).

Yield 3.09 g ow nelting brown so :
1- Met hyl - 4- (4 69591 Y08 XSACHRR MRS Y 3s e %ns&&ﬂmewggr Wﬁh@%ﬁe LR
pr epar ed 20 (30.6%); white powder; mp 204 °C; MS: 356 (M+H)".

Starting from 1-tert-butyl-4-(4-methoxy-benzenesulfonyl)-pipetidine-4-carboxylic acid

(320 mg, 0.9 mmol) and following the procedure as outlined in example 83, 190 mg

of 1-tert-butyl-4-(4-methoxy-benzenesulfonyl)-piperidine-4-carboxylic acid hydroxy-
25  amide was isolated as a green solid. Yield 52%; mp 40 °C; MS: 371.1 (M+H)"; 'H

NMR (300 MHz, DMSO-d,): § 1.29 (s, 9H), 1.54 (m, 2H), 1.66 (m, 2H), 2.39 (m,
2H), 2.98 (m, 2H), 3.88 (s, 3H), 7.18 (d, 2H), 7.67 (d, 2H).

30 Example 93
1-Butyl-4-(4-methoxy-benzenesulfonyl)-piperidine-4-carboxylic acid hydroxyamide

Butyl-bis-(2-chloro-ethyl)-amine was prepared according to the general method as
outlined in example 83. Starting from N-butyldiethanolamine (6 g, 37.2 mmol). Yield
35 11.3 g, (99%); white powder; mp 165 °C; MS: 197.9 (M+H)".

1-Butyl-4-(4-methoxy-benzenesulfonyl)-piperidine-4-carboxylic acid ethyl ester was
prepared according to the general method as outlined in example 83. Starting from 4-
(methoxy-benzenesulfonyl) acetic acid ethyl ester (5 g, 19.38 mmol) and butyl-bis-(2-

SUBSTITUTE SHEET (RULE 26)



starting from 1-nethyl-4-(4-methoxy-benzenesul fonyl)-piperi di ne4-carboxylic
acid et hyl wewdopr4368. 7 g, 25.6 mmol ) dissolved in nmethanol (gEPygdgh7asd 10 N
NaOH (35 30 nl). The resulting reaction m xture was worked up as outlined
in exanple 83. Yield 3.23 g (41%; white solid; np 204 [err]C, M. 313.9
(MtH) +. Starting from -94 -

1- met hyl - 4- (4- met hoxy- benzenesul f onyl ) - plperldlne 4-carboxylic acid (2.0 g,
6. 38 mm') anémﬁm EtﬂW)QQmﬂé‘gl ﬂgqgchsrrﬁnﬁﬁ) i1l 6136 %, [939%)% BFowEoib s 1380 g of
35 1- net hyl - hoxy- benzenesul f onyl ) - pi peri di ne- 4- carboxylic acid -
hydr oxyam de &Mé’ )Sol ated as a yel |l ow powder. Yield 53% np 89 [err]C, MS:
329 (M+tH)[err]; [err]H NVR (300 WHz, DVsO-d6): [err] 1.67- 1.76 (m 2H),
1.85-1.96 (m 128§ l-ﬂ-(ﬂﬁleﬂﬁ)xy-%bﬂzenesulfﬁnyl) iperidiéAchtfoxylic acid was prepared

l(:) ST / g E|)98/ 1 633 975;@‘1&?‘}’“@‘4(@' XY'EP%% élfggl)splpendme-&-car%oxHﬁic acll_c? et§y183

1- Benzyl 4- ( 4 hstanMZagtﬁ.&mnolD ﬂxssglize)dmlmﬂhmml (200-mb abd 1) N NaGH (30 ml).

hydroxyam de h@%ﬂn A}ez{cﬁo}? ¥lx ure % n&ﬁ? %?Mﬁﬂed%?%%g%ﬁﬂp yl i C

acid ethyl ester Was §re ared accor g_ as ou 1% ned
in exanple 83 (ZHJthlwgmwdgmmZOﬁf%M 336t dyHYenzenesul fonyl ) acetic
acid ethyl ester (6 g, 20 mmol) and bis-(2- chl oro et hyl ) - benzyl am ne (10

g, 30 ol %) Ro ﬂﬁ-&n{vpﬁ%-meﬁﬁkﬂ'%&hésul ﬁM&M hc aélxd
- Benzyl - 4- hut ox -benzenesu onyl) pi peri di ne- 4 ar boxyl i ?
pr epar ed 15 g.giltg,/,i-ramrpg%an llowing the procedure as outlined in example 83 mg of

1- benzyl - 4- ( 4-1owi (&ﬁﬁﬁﬁﬂ%&iisﬁéﬁﬂfbn )%anana&cﬁrmyb@wdl hgdrogy«ehi@é hy|

et egulwﬁﬁéﬁ%%ﬂﬁffﬁ%a&@ Sl AR e Mg P ML npl(io

83. Yield 2.6 ﬁ, 9 800,89 (¢, T é(iﬁisns,lﬁmm 2Hp4 M) -

Starting from ut oXy- benzenesul Tonyl) -’pi'peri di né- 4-car boxyI|
ggi dggg' 6][59],c 2H)08.21(ed, )ZI-BnﬁgSc(hi , Q#1250 lim, aflfc)peclilSr(mﬁ-I)oaég'T (e RH)3. g&anPl
, o] zenesul fon | peridi ne-4-carboxyl i
aci d hyd?gxyar#diﬁagyis (i ofp é‘g"%ggéian Bt white p)c/)vv?jef PVield 329 np 144
[err]C M. 446.9 (MtH)[err]; '"H NVR (300 MHz, DVMSO-d6): [err] 0.94 (t, J
7.3 Hz, 3H), 1.44 (q, J = 7.5 Hz, 2H), ﬁémpel 40 (q, 2H), 2.28-2.32 (m
2H), 2.50 (d, 2H), 2.74-2.83 (m 2H), 3.35°(d, 2H), 4.08 (t, J = 6.3 Hz,
- 2H), 4.3420s, 2H), 12Cykoocl-4-14methoky-bnkenesulftnyl)pipesidine-4-clBoxylic acid

hydroxyamide

O('DO

Cyclooctyl-bis-(2-chloro-ethyl)-amine was prepared according to the general method as
outlined in example 83. Starting from N-cyclooctyldiethanolamine (6 g, 28 mmol).
25  Yield 10 g, (99%); off white solid; mp 158 °C; MS: 251.9 (M+H)".

1-Cyclooctyl-4-(4-methoxy-benzenesulfonyl)-piperidine-4-carboxylic acid ethyl ester
was prepared according to the general method as outlined in example 83. Starting from
4-(methoxy-benzenesulfonyl) acetic acid ethyl ester (5 g, 19.4 mmol) and cyclooctyl-

30  bis-(2-chloro-ethyl)-amine (5.57 g, 19.4 mmol). Yield 8.2 g, (96%); brown oil; MS:
438 (M+H)".

1-Cyclooctyl-4-(4-methoxy-benzenesulfonyl)-piperidine-4-carboxylic acid was
prepared starting from 1-cyclooctyl-4-(4-methoxy-benzenesulfonyl)-piperidine-4-

35 carboxylic acid ethyl ester (8 g, 18.3 mmol) dissolved in methanol (200 ml) and 10N
NaOH (25 ml). The resulting reaction mixture was worked up as outlined in example
83. Yield 2.36 g (32%); white powder; mp 180 °C; MS: 410 (M+H)".
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2H), 7.74 (d, J =8.7, 2H, 9.35 (s, 1H), 10.7 (s, 1H). Exanple 99 30

1- (4- Fl uor o- Wea9AR3364- ( 4- met hoxy- benzenesul fonyl ) - pi peri di nepéTasodreys | C
* acid hydroxyam de _

1- (4- Fl uor o- benzyl) - 4- (4- et hoxy- benzenesul f onyl ) - pi peri di ne- 4-car boxylic
acird ethyl 35 ester was prepared accordi-9§-to the general nethod as
~outlined in exanple 83. Starting from 4-(net hoxy-benzenesul fonyl) acetic
acid ethyl est eStartifi@frBmol-Cyodetytri{4)mathexy-Yenzenesulfonyl)-piperidine-4-carboxylic

fl uor o- benzyl) - bi Sz (2- CRlQro-eth -anm. ne. (20. 8 7 ). Yielda2

(7995 - brown biTIS @2 & 3358 A LBRARE o ppscEats sy Sl ih cxdupl 33570F
PCT/ US98/ 17633 m@®f 1-cyclooctyl-4-(4-methoxy-benzenesulfonyl)-piperidine-4-carboxylic acid .

L- (4- Fi uor o- beng e dinl Wik iU RAVGBATN deL bt 2840 hi Shoifoch M/ 3~y 1 ©
acid was prepar starting from _ - _ _
1- (4-f1 uor osbenmui Ry 4H NME [30OMHREDKEE-AY: 50N¥2-1 .68 (RE NHH),NER3 dnCAT, Q8! i C
acid ethyl ester (17.4 g, 40 mol) dissolved in THF: nethanol 3:1 and 10 N
NaOH (40 m). Time 2kDs2I67i(mg 2Hp,a% 80-315 InfmtAH)e3.8& 65, Bl Keld (dp 2H3, D66 (d,12H). i n 5
exanple 83. Yield 10.8 g (66%; colorlesssolid; np 154 [err]C WMs: 408
(MtH)[err]. Starting from

1- (4- Fl uor o- benzyl ) - 4- (4- net hoxy- benzen&xamplerl ) - pi peri di ne-4- carboxylic
acid (8.14 g, 20 mmol ) and foll owi ng the Iorgch_ure as outlined in exanple
83, 4.3 g 011% 1-Ethyl-4-(4-methoxy-benzenesulfonyl)-piperidine-4-carboxylic acid hydroxyamide :
1- (4-fluoro-benzyl) - 4- (4-met hoxy- benzenesul f onyl ) - pi peri di ne-4- 10

car ?%yl |1 <7: 8af| dl-BtéﬁIWy%ﬁwﬁdnmlﬁh ﬂp?ﬁﬁﬂaﬂiﬁfﬁ/rgﬁfﬁ}ghgacﬁpéthﬁest\ég wgﬂ) 51%
np - > [err] C : : err]; . [err \ , :
[err] 2.12-2. 20PT¢RAre ?féé‘.géa-‘*%ﬁ?gg'{“rﬁle ?ﬂ,s%“.‘%'?ﬂé'! @?ﬂ?ﬁ 8%@5%%?

- 3H), 4.31 (s, 2Amjethoky-bénzendshlforlyl) dcetic 4didldthyl &dtér,(3 g, P1(6 mnil) 4nd, ethyl-bisS(21 Hz,

- 20, 7. 507 154 Lflsro2tlyn)-dinR (7368 14 G mbhy: YR1£5 00 % (758); 10W hieihf brobidl - 1°

Exanpl e 1001'
1- (4- Fl uor o- bersojitl) M8: 856 @J+BXy- benzenesul f onyl ) - pi peri di ne- 4- car boxylic
aci d hydroxyam de 20 _ o _
1- (4- Fl uor o- bengpin1-4-(44ndth; %ﬂﬁ%ﬁﬂ?‘{gﬁﬂéﬂ%&#%a%&&ﬂdﬁd&ﬁﬁ%ﬁﬁw lic

. acid ethyl ester was_prepared accordin t he general net hod aiipou_tl i.ned
" in exanpl e 83. SEtng fram WW%WF@O’(BBE?‘B&‘}@B&W dF’!?ffiIF?‘b%?Ey agid gty
ethyl ester20(6 @terZD4PEP6.} nénel) diésolved in methanol (100 mi) and 10 N NaOH (15 ml). The

resulting reaction mixture was worked up as outlined in example 83. Yield 1.29 g

(58%); white solid; mp 209 °C; MS: 328 (M+H)".

Starting from 1-ethyl-4-(4-methoxy-benzenesulfonyl)-piperidine-4-carboxylic acid

25  (1.23 g, 3.76 mmol) and following the procedure as outlined in example 83, 1.02 g of
1-ethyl-4-(4-methoxy-benzenesulfonyl)-piperidine-4-carboxylic acid hydroxyamide
was isolated as an off white powder. Yield 80%; mp 85 °C; MS: 343 (M+H)*; 'H

NMR (300 MHz, DMSO-dy): 5 0.926 (t,  =7.1 Hz, 3H), 1.68-1.89 (m, 4H), 2.05-
2.24 (m, 4H), 2.73 (q, 2H), 3.85 (s, 3H), 7.07 (d, 2H), 7.64 (d, 2H).

30
Example 96
1-Isopropyl-4-(4-methoxy-benzenesuifonyl)-piperidine-4-carboxylic acid
' hydroxyamide
35

* 1-Isopropyl-4-(4-methoxy-benzenesuifonyl)-piperidine-4-carboxylic acid ethyl ester
was prepared according to the general method as outlined in example 83. Starting from
4-(methoxy-benzenesulfonyl) acetic acid ethyl ester (5.7 g, 22.2 mmol) and isopropyl-
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fl uoro-benzyl)-bis-(2-chloro-ethyl)-amne (5.73 g, 20 mmol). Yield 8.2 g

(869 ; 25 woedridaasg oil; MS: 478 (MtH)[err]. PCT/US98/1763

1- (4- Fl uor o- benzyl ) - 4- (4- but oxy- benzenesul f onyl ) - pi peri di ne-4-car boxylic

acid was prepared starting from _ :

1- (4- Fl uoro-benzyl ) - 4- (4- but oxy- benzenesubganyl ) - pi peri di ne-4- carboxylic

acid ethyl ester (4.77 g, 10 mol) dissolved in THF: nethanol 3:1 and 10 N

30 NaCH (10 gis)2-chitftolefiyl)-Arhihg (4.93C 22 2 ibl}! Viefd 564 g\ dowPmaRkingUt | | ned

i n exanpl e 8331 ?e;ﬁl&BNF% 879%&??& whi tel)jsgl I d; rr%\l%?’[ err] %ﬁm . 450 .

(M-H) +. St ar t PRy S:370 (M+H)". '

1- (4- Fl uor o- benzyl) - 4- (4- but oxy- benzenesul f onyl ) - pi peri di ne-4- carboxylic

ggi d g g 2z21 g 1iiscfbfrﬂwlm(m&hbw—b@mbmulfdﬁmppipaﬁtﬂm-e-oaﬂmﬁyﬁd acidwas preparedpl e
: 0 . . .

- (4- FI Uord- bSATIHE/om LisqperRyky-Gamebershrpenesyonyemipsrisinest sarbesylisgeid  c

aci d hydr oxyapthybester(5i6sg,(152aumal) dissolvéed invnethengl ¢Vl end) and ¥ N NeQH (35 mi).

112 C, M5 . . .1 . . : 0.94
(L5 T N e Sl Welipf E*B*;;im ik G el in obIe 43 vielPS 18 g
2H), 2.66- 2. 7142%); while powdes)on 34S: 341.9 (M+H)".

PCT/ US98117633 99 3.77-3.78 (m 4H), 4.06-4.10 (m 2H), 4.19 (s, 2H),
7.14-7.1914d, Sélarﬁn%frgm liigﬁ%xgﬁyl?tlz(ﬂmgﬁo{éﬂbe&'éﬁesuﬁ’oﬁ%—ﬁipéﬂdiﬁ%&fﬁoxyﬂc &3d /- 68

d, 2H), 9.34 1H). N
(Ex arrp:_i)e 101 (533 g g.% mmol) am{ FOHOWII'_l?g the procedure as outlined in example 83, 590 mg

4- (4- met hoxy- laﬁm-aw—ﬁqwhethdxy%nmiebﬂmnybqﬂpeﬁd)ndﬂ#-aabbﬂjlwm carboxylic

aci d hydroxyami de 10 . . . . . o, A,
2-[ (2- Hydr oxyEir11 g%?"’}‘!“@ﬁ-"%?éfsr%%!?ﬂ Fewite poyyder; Y ieldh 4% R 2 "GP
according to engyr MRTW spREBIINES 1P1¢) € : 13319 om
di et hanol ani ntép%}%z. 0 Ig 114 mrglﬁj andd)4?)em§t ?1?))1352{1%)'??5 gﬁ’l%}rﬁit’ %gfs(?ﬂ%gﬂzl g,
100 nmol ) 15Yi &), 3.885s,03H), 7771644, 2¥B] 7.6%/ (d) 2H).M5: 226 (M+rH) . 15

4- Met hoxybenzyl - bi s- (2-chl oro-ethyl)-am ne was prepared according to the
general nethod as outlined in exanple 83. Starting from 4- Met hoxy- benzyl
di ethanol amine (10 g, 44 mvol). Yield Esagple7® % : yellow solid nmp 55 C
M5: 263.1 (M+H)[err]. 4-(4-Methoxy-benzenesul fonyl)- .. .

1- ( 4- met h§xy- bdiMsthyl-smethoxk-beuzenssylieyyl)-pipgrdine-derarboxnlie acid hydroyyamide
pr epar ed Qcording to the general nethod as outlined in exanple 83.
Starti ln? frgmg%ﬂ@lﬁqm&mml R Sﬁﬂel §1ﬂfmbb)-pﬁ1§behhﬁh b -@«&?rﬁo:@ﬂih}ﬂbid&ﬂiwéstéﬁv& g,
20 mmol ) an I s- (2- ar t -{4- OXVi: - anmone of 7.0 2
ol i ed repatasEetp B St d ol A i Y s saftf fom ™
(methoxy-benzenesulfonyl) acetic acid ethyl ester (3 g, 11.6 mmol) and methyl-bis-(2-
chloro-ethyl)-amine (2.2g, 11.6 mmol). Yield 3.09 g, (75%); low melting brown solid;

25  MS: 342 (M+H)". -

1-Methyl-4~(4-methoxy-benzenesulfonyl)-piperidine-4-carboxylic acid was prepared
starting from 1-methyl-4-(4-methoxy-benzenesulfonyl)-piperidine-4-carboxylic acid
ethyl ester (8.7 g, 25.6 mmol) dissolved in methanol (300 ml) and 10 N NaOH (35

30  ml). The resulting reaction mixture was worked up as outlined in example 83. Yield
3.23 g (41%); white solid; mp 204 °C; MS: 313.9 (M+H)".

Starting from 1-methyl-4-(4-methoxy-benzenesulfonyl)-piperidine-4-carboxylic acid

(2.0 g, 6.38 mmol) and following the procedure as outlined in example 83, 1.10 g of
35  1-methyl-4-(4-methoxy-benzenesulfonyl)-piperidine-4-carboxylic acid hydroxyamide

was isolated as a yellow powder. Yield 53%; mp 89 °C; MS: 329 (M+H)*; '"H NMR

(300 MHz, DMSO-dy): 8 1.67- 1.76 (m, 2H), 1.85-1.96 (m, 2H), 2.05 (s, 3H), 2.17
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25

4- (4- Met hoxy-WeRYéHd&ul f onyl ) 1- (4- met hoxy- benzyl ) - pi peri di nedpepigsanyisc
acid was prepared starting from 4-(4- Mt hoxy-benzenesul fonyl)- 1

- (4- et hoxy- benzyl ) - pi peridine4-carboxylic acid ethyl ester (4.2g, 10
mmol ) di ssolve in nethanol (30 m), 10 N sod7um hydroxide (10 niL),
tetrahydrohydrofuran (20 nmi), The resulting reaction mxture was worked up
as outlined in eiddp! Bl.88z, YHY 215B(d) Jo= (0.3 HA, 2H)MB.83%(ss 8H),07.00 (BQH), 189 (4,
[err]C , ME: 420 (MtH)[err]. Starting from 4-(4-net hoxy- benzenesul fonyl)
1-(4- nethoxy benzy?) pi peri di ne-4- carboxylic acid (2.0 g, 4.7 mol) and
follow ng the procedure as outl i ned in exanple 83, 1.2 g of

4- (4- met hoxy- benzenesul f onyl ) - -(4- rret \%hzyl) pi peri di ne-4- 35
carboxylic aog d hydroxam de was |soI at ed as g te solid. np 175 [err]C

VSO [ er 1) [er iR 8*%“%@’%%5“@&6’%%5‘# WQ 9@”5%@*%

3.76 (s, 3H), 3.88 (s,.3 6.87 ( d, 2H), (d (d, 2H), 7.65
(d, 2H), 9.2 (bsl- '1-41 @W@nmysulfony&gpgg@gﬁ%rboxyhe acxd ethyl ester was
PCT/ US98/ 17633 - ecEab%Bﬂ eneral methodasoutlmedmexam le 83 Stam é’ro

4- (4- met hoxylobentzenei | f on gm t hoxyphenyl -etI‘Ré JoerF ne-4-ca
rboxylic 5 £ tbutdX)Yoehzer f° yl) acgticacidettnil s SO e Qn{mol and bis-(2-

( 2- Hydr oxy- et hyl f)lﬂtﬁrﬂ-eﬂé&)?hﬁnhy!mmf(@@lgl 30 @irloy)| hﬁamsrlg)g S NRlllowasil; M R0 ed
according to the N?_Eg met hod as outlined in exanple 83. Starting from

di et hanol - am ne excess). and 1-(2-chloroethyl)-4-nmethoxybenzene
(8.5 g, 50 nmmol). 10 Yleld 11 g, (92%; yellow oil; Ms: 240 (MtH)[err].
The correspondi nbBQnWdf’rfhumxy-benzenesulfonyl)-pxpendme—4-carboxyhc acid was prepared

bi s- ( 2- chl
ok oner 2 o oo ATl i S0y 1
(2- hydr oxy- et hy| 55167 £3-1 2. bl m‘gl)%@md)m smpthangl Fol mmaamaoumxgn Thes
15 1ol ). Vi el dredultigy 8&Ph miRiu@dMiadwbrked/Bp a@&&h&d(%kﬁx{x@éfshpl feld: 2668,

fb(()iylrrﬁ:hg)é?/dbgt(ﬁggie gﬁ‘n%ﬁé’dpf“&’éﬁﬁ G%Eggﬁﬁaenylo)tﬁ;hgeneral net hod as

outlined in exanple 83. Starting fromfrom 4- (et hoxy-benzenesul fonyl)
aceti c aci d 2k hyStasting éron( bbénay}-4-20-b20xy-bemdehesatfonyl)-piperidine-4-carboxylic acid

bi hi
Yi el ((212600 Or?agg %1 %E%Pﬁ%%%ﬂ‘%jm%%“ﬁ %g‘%l“('edmegmglgswwmgof
4- (4- met hoxy- ben benzgld-(bhytoxy-beqzenqsuifonst Hpipstitiend-carbex il akiddiydeniyainide- 4- ca

rboxylic acid Waﬂ&@&é&ﬁémﬁéﬁ%ﬁtego\fv&& ield 32%; mp 144 °C; MS: 446.9 M+H)*; 'H
4- (4- met hoxy- benzenesul fonyl )-1-[2 oXYy-

NMR (300 MHz, DMSO- ds) 8 0. 94 (t, 1 =7.3 Hz, 3H), 1.44 (g, J = 7.5 Hz, 2H),

25. 170 (g, 2H), 2.28-2.32 (m, 2H), 2.50 (d, 2H), 2.74-2.83 (m, 2H), 3.35 (d, 2H),
4.08 (t, J = 6.3 Hz, 2H), 4.34 (s, 2H), 7.13 (d, J = 8.7, 2H), 7.45 (s, 3H), 7.54 (s,
2H), 7.74 (d, J = 8.7, 2H), 9.35 (s, 1H), 10,7 (s, 1H).

Example 99
30
1-(4-Fluoro-benzyl)-4-(4-methoxy-benzenesulfonyl)-piperidine-4-carboxylic acid

hydroxyamide

1-(4-Fluoro-benzyl)-4-(4-methoxy-benzenesulfonyl)-piperidine-4-carboxylic acid ethyl

35 ester was prepared according to the general method as outlined in example 83. Starting
from 4-(methoxy-benzenesulfonyl) acetic acid ethyl ester (18.8 g, 72.8 mmol) and (4-
fluoro-benzyl)-bis-(2-chloro-ethyl)-amine (20.8 g, 73 mmol). Yield 25 g (79%);
brown oil; MS: 436.9 (M+H)".
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25 phenyl)-ethyl]-piperidine-4-carboxylic acid ethyl ester (5.0 g, 10.8
nol ) di sswiowsfd243g THF net hanol 3:1 and 10 N NaCH (40 m). I ng
s

reaction m xture was worked up as outlined in exanple 83. .07

(85%; off white powder; np 205[err]C, MS: 434.5 (MrH)[err]. 30 Starting
from 4- (4- net hoxy- benzenesul fonyl)- 1-[2-gg¢-nmet hoxyphenyl)-ethyl]-

pi peridine-4- carboxylic acid (1.5 g, 3.46 mmol) and foll ow ng the procedure

as outlined if @1%%& 2 pe{y b@nﬁéxeﬁﬁfoﬂ%—? ﬁﬁpgﬁgg&&b&gmlahd was

1-[2-(4- net hoxyphen di ne- roxyam de
was isol ated REPawsds I\&#@@ ls@rﬁhﬂ’ O‘VP‘E?IYH"%@%“"' xybgnz[eg?

?49 g H§ M+;|) geﬁfdarb H?n Des%r 1MV, 40Mnia1 Y di Zwoldehlnmxzxet&m%legomx(angZ 3)
m =
(gO mg)?.) fegﬁjm%&g“ﬁgpas 2’°F\5°d(“rfr’] %hf“‘—%n (q, 4H)

12. 3 Hz,

7.7 (d, 2H$ Qxﬁnﬁls 331Mjield 108@($%)l¢d)lorlé§kﬁﬁiﬂ mp/TE4 SEEMB: 463N

99/ 42436 I PCTI U898117633 -

101 - Ex e

4- (4- et ﬁggy t%ﬁﬁ%ggml lf g-ﬂus)ro-be(xliylg (ﬁ"lfleth?’ﬁ'y?e) nesnélrf?n&d)nglpin ot boxyl iC

\:;\1,; |S d Pgd ; ?)é éamamexﬁx@c[(( (8. ¥y 20ymob) :ayd Jollogving the: procedl'lry By oahmdni]rmfxam?ho]
ﬁ%;ﬁ e

St arltol ng from &?%adr?g (g—%ﬂé}dé‘@()g -@(% 2&’3%%?%{%&8??#& enzene 0 g,

48.3 mmol 10 Yucab@xyICgacut bysippxyapide Ym isplpted pssan off whiteisplid. Yield 51%; mp

B 2- Chl I h

gener al et hod e XGOus: He 1P mMBT0GMIRE TSBRLRs 3520 5ﬁ>t ’

2-[(2- Hydroxyaeszhzbb (fn%z@be%b 3@52&&' AHWB mts,@rﬂgamh (6,219, 9.144919 (@PL) -

Yield 11 gﬁ brown oi'l I\/E

4- (4-met hoxy e 7120n )83 (1. {3 %ahé%y?ﬂé-twf?? i GeFHi 162708 dM i

acid ethyl est®38 ¢RIHy, eparediRxcording to the general nethod as outlined

in exanplg 83. Starting fromfrom 4- (et hoxy-benzenesul fonyl) acetic acid
et hyl est §(5 0 g, 20 mmol) and

bi s- (2-chl oro- et hyl ) - (2- phenyl - et hyl ) - Example (06 g, 20 mmol ). Yield 5.5 g

1-(4-Fluoro-benzyl)-4-(4-butoxy-benzenesulfonyl)-piperidine-4-carboxylic acid
hydroxyamide

20
1-(4-Fluorc-benzyl)-4-(4-butoxy-benzenesulfonyl)-piperidine-4-carboxylic acid ethyl

ester was prepared according to the general method as outlined in example 83. Starting
from from 4-(butoxy-benzenesulfony!) acetic acid ethyl ester (6 g, 20 mmol) and (4-
fluoro-benzyl)-bis-(2-chloro-ethyl)-amine (5.73 g, 20 mmol). Yield 8.2 g (86%);

25 yellow oil; MS: 478 (M+H)".

1-(4-Fluoro-benzyl)-4-(4-butoxy-benzenesulfonyl)-piperidine-4-carboxylic acid was
prepared starting from 1-(4-Fluoro-benzyl)-4-(4-butoxy-benzenesulfonyl)-piperidine-4-
carboxylic acid ethyl ester (4.77 g, 10 mmol) dissolved in THF:methanol 3:1 and 10N

30 NaOH (10 ml). The resulting reaction mixture was worked up as outlined in example
83. Yield 3.5 g (79%); off white solid; mp 114 °C; MS: 450 (M+H)".

Starting from 1-(4-Fluoro-benzyl)-4-(4-butoxy-benzenesulfonyl)-piperidine-4-
carboxylic acid (2.24 g, 5.0 mmol) and following the procedure as outlined in example
35 83,200 mg of 1-(4-Fluoro-benzyl)-4-(4-butoxy-benzenesulfonyl)-piperidine-4-
carboxylic acid hydroxyamide was isolated as an off white powder. Yield 9%; mp
112°C; MS: 465.9 (M+H)"; '"H NMR (300 MHz, DMSO-d,): 8 0.94 (t,J=7.3 Hz,

3H), 1.35-1.50 (m, 2H), 1.68-1.77 (m, 2H), 2.20-2.28 (m, 2H), 2.66-2.77 (m, 2H),

SUBSTITUTE SHEET (RULE 26)



20 (63%; brown oil; Ms: 432.5 (MtH)[err].

4- (4- met hoxyweesszeusssul f onyl ) - 1- ( 2- phenyl - et hyl ) - pi peri di ne- pcansdosxiehs C
acid was prepared starting from 4-(4-nmet hoxy-benzenesul fonyl) -

1- (2- phenyl - et hyl ) - pi peri di ne-4- carboxylic acid ethyl ester (3.0 g, 6.9
mol ) di ssolved in THF: net hanol 3:1 and | OD26 NaOH (40 ml). The
resulting reaction m xture was worked up as outlined in exanple 83. Yield
2.0 g (729 ; of B.708.7% (mp4HE4.06+.18QH, RE); 4.0 (3YBH)A02.18-7.M9+¢d), J S84 2Hig

fram 4- (4- net hoxws I i1 (3P - Rl I {4

car boxylic aci dﬁ%ﬁ{%ﬁ%?&‘?ﬁ/ﬁ, mﬁgtkﬁ ﬁHr ?%ﬁ\%ﬁ‘ﬂ%’r g’éggtgjrfeﬁggb%t(ﬁ ned
in exanple 30 183, 900 ng of

4- (4- met hoxy- benzenesul fonyl ) - 1- ( 2- phenyl - et hyl ) - pi peri di ne4- carboxylic
aci d hydroxyam de was isolated as an off white solid. Yield 58% np
205[err]C (HTI): MS: 419.4 (MtH) +; [err Exampie Y800 MH err], DVMSO-d[err]):
[err] 2.3 (m 2H), 2.5 (m _3H), 2.8 2H) ., 2.95 (m .2H), 3.25 (m. 2H),
3.4 (m4H), 3.9 (%{*@Fl)*lpw-bfzizmeﬁulﬁowﬁﬁr?-Qﬁat)n,eths;@y‘he!{zyl)- ,dmffr@ﬂeqa&,lc 3l 35
SUBSTr uTE SHEET (RULE 26) VO 99/ 4243fydroxyamide

PCTI US98/ 17633 - 102- Exanple 104

e ﬂ'yﬁ‘ﬁf)%é;nb SRS Sty 2y @ mdrtiony benzyl)-amno] otrand] vhas prepared acoording 00 7 | ©
4- ( g n- Eu]{ oxy- betrzgeneralintthoy g.«)oxitﬁx(e@-iﬁeidiﬂ[nySB.eﬂtaythigLﬁqlmdibdlaﬂﬂarﬁm' ez e fo ijc
acid et ester, ed.according, to t e t$Q outline
I n exarrpl>/e 83. ét‘%‘%E‘F‘f%m°ﬁl°?§ﬁ‘%§g¥‘o%@ﬂf@8r§g§ﬁ%s35@ gmqufglggq ﬁsfs 5::1(:73 'hyl
ester (2.5 g, 1@chombil; MiSd226 @M+HR- chl oro et hyl) - (4- nmet hoxy-benzyl ) -am ne
(3.0 g, 10 nmol). Yield 3.5 g (71 10 %; lownelting solid; Ms: 490.5

Mt . 4- n- % Sfgl. | —ami :
104 mot hoxs Dera R Bl syl amine was prepared acsonding fo the gepesal, (-
4- ( 4- But oxy- benRsthosh aspytipeq imexampleddhSfarting fromy §Mathoxarbenzy] dicthanglaging (10

aci d ethyl esterg 48nf¥bl).6rdld 75 9h)s $éllovesdlid mE5Hanans:1363.1( eU+))., 10 N
sodi um hydr oxi deg (10 m.%, te??lazlrl(ydrcgh?/%rofurarﬁzo m.). The re;ﬂ!ﬁti ng

(539 wni t o sorrd Miphatysbongppesfonyhl: - aSeuor BeipyBpippnitis £efioRytic o
4- (4- n- But 029- betlytestanw s pnepajed hedotding tdnhe geieeal zpdthodms patlindd ireexample 83.
’ Starting from 4-(methoxy-benzenesulfonyl)-acetic acid ethyl ester (5.0 g, 20 mmol) and
bis- (2-chloro ethyl)-(4-methoxy-benzyl)-amine (7.0 g, 22 mmol). Yield 5.0 g (56 %);
low melting solid; MS: 448.5 (M+H)".

25  4-(4-Methoxy-benzenesulfonyl)1-(4-methoxy-benzyl)-piperidine-4-carboxylic acid was
prepared starting from 4-(4-Methoxy-benzenesulfonyl)-1-(4-methoxy-benzyl)-
piperidine-4-carboxylic acid ethy! ester (4.2g, 10 mmol) dissolve in methanol (30 mL) ,
10 N sodium hydroxide (10 mL), tetrahydrohydrofuran (20 mL). The resulting reaction
mixture was worked up as outlined in example 83. Yield 3.0 g (71 %). white solid mp

30 190 °C, MS: 4204 (M+H)".

Starting from 4-(4-methoxy-benzenesulfonyl)- 1-(4-methoxy-benzyl)-piperidine-4-
carboxylic acid (2.0 g, 4.7 mmol) and following the procedure as outlined in example
83, 1.2 g of 4-(4-methoxy-benzenesulfonyl)-1-(4-methoxy-benzyl)-piperidine-4-

35 carboxylic acid hydroxamide was isolated as a white solid. mp 175 °C (HC)); Yield:

1.2 g, 59 %; MS: 433.0 (M+H)*; 'H NMR (300 MHz, bMSO—dG): $ 1.8 (m, 4H),

2.3(m, 2H), 2.73 (m, 2H), 3.37 (d, 2H), 3.76 (s, 3H), 3.88 (s,3H), 6.87 ( d, 2H),
7.11 (d, 2H), 7.21 (4, 2H), 7.65 (d, 2H), 9.2 (bs, 1H), 10.9 (bs, 1H).

SUBSTITUTE SHEET (RULE 26)



20 carboxylic acid (1.0 g, 2.1 mml) and follow ng the procedure as
outlined | weeosaasee 83, 1.2 g of 4-(4-Butoxy-benzenesul f onypetuses/ii7633

1- (4- met hoxy- benzyl ) - pi peri di ne-4- carboxylic acid hydroxam de was i sol at ed
as a white solid. np 173 [err]C (HCl); Yield: 800 nmg, 77 % WNMs. 477.5

(MtH) [err]; "H NVR (300 MHz, DVBO-d[err])joperr] 0.9 (t, 3H, 1.4 (m 2H),
1.7 (m2H, 2.3 (m 2H), 2.5 (m 2H, 2.7 (m 2H), 3.3 (m 2H), 25 3.5(m
2H), 4.1 (t, 2H), 4.3 (m 2H), 6.97 ( d, 2H), 7.14 (d, 2H), 7.48 (d, 2H),

7.7 (d, 2H), 9.4 (bs, 1H), 10.9 (bs, E; l e 105 30

;1 (al hNEghoxy begzege[sul fonyl)- 1- (ﬁ ph EI;:[X%pyI) pi peri di ne-4-carboxylic
ci roxyanm de

was. propar of deiomeiYy PERERBIENr L A D RO SO B

Starting fisom di et hanol ani ne (15.8 gacidhydroxpdmidev! ). and 3- Phenoxypr opyl
brom de (21.5 g, 100 rrrml) Yield 21.31 g, (95%; yellowoil; Ms 238.1

(MeH) + SUBSTI TUTE, SHE
boT Usos) 103 | CoRvaiaRy- &?Hﬁﬁ%&%em?wgﬁe%?é%%oxy o) sthang %srﬁmr%a‘em‘}as
pr epar ed accorail:cot@ntgctotlkaegegarabmaﬂhom owlinedsingyampledd. S diegimn

Starting from { d %%e { d i—éﬂlBF&%ﬁBPf nEHtﬁB?chblnz@ eSd‘;%BRJl)(ZO 0
i %9 73 Rile [13 24

g, 84 mmol) 27778 (M
4- (4- Met hob()y b‘émkbhbs@? we}low %}31\4)31@449*%'& opyl ) - pi peri di ne- 4 car boxyl iC

acid ethyl ester was prepared according to the general nmethod as outlined

n | 83. - - :
'et hgraggt gr ( 5T1§t &{rfekzgkﬂxdix{g?ﬁu{lé&dé Bis{(Rhiws¥thybaahahotyphenyl-2-clg)-amineci d

" bi s-(2-chl oro- wwyare%aﬁmsﬁ%&? the gapsral methodeas eytiged in exgmple §3, Starting from,
2 (549 Mg Zg% BZ-C{mlhydrbxy-bﬁiyll)qﬂé(mdthﬁj}]blmnﬂ)-ethyl] -amino }-ethanol (10 g, 41.8

-(4- o enz 4 zoky. 1o [ I di ne-4- [
acid was pgp ?g'?gﬁﬁH Eg)éf(%%? bﬁ»gwRBﬁ“BiSYQH QQM_,)H){DI pert dine-4-carboxylie
4- (4- Met hoxy-benzenesul f onyl ) - 1- ( 3- phenoxy- propyl ) - pi peri di ne-4-carboxylic
aci d et hyl est é«(d-uethoxy-bepzenesnifonyl)dr 2s(4tmethoxyphenyd)-ahyll-pinsriding4-carhoxylig 10
N NaOH (40 m ) cid eﬁyrés%éwas ?&pﬁﬁé%&&&n@l@‘ﬁl\?\g@n&ﬁmd%dmuﬁedm Otahdpigied in

le 83. Y
?ﬁ%p ? ! §3 tartlnggfrom from 49(Hethv£ly cnzenes 1ﬁ£°nyppa¢°u° ac ‘F et{:;l °st°rlvg0 g’?‘fb °

20  mmol) and bis-(2-chloro-ethyl)-(4-methoxyphenyl-2-ethyl)-amine (6.4 g, 20 mmol).
Yield 6.0 g (65%); brown oil; MS: 462.5 (M+H)".

4-(4-methoxy-benzenesulfonyl)-1-[2-(4-methoxyphenyl)-ethyl]-piperidine-4-carboxylic
acid was prepared starting from 4-(4-methoxy-benzenesuifonyl)-1-[2-(4-methoxy-

25  phenyl)-ethyl]-piperidine-4-carboxylic acid ethyl ester (5.0 g, 10.8 mmol) dissolved in
THF:methanol 3:1 and 10 N NaOH (40 ml). The resulting reaction mixture was
worked up as outlined in example 83. Yield 4.0 g (85%); off white powder; mp 205°C;
MS: 434.5 M+H)".

30 Starting from 4-(4-methoxy-benzenesulfonyl)-1-[2-(4-methoxyphenyl)-ethyl]-
piperidine-4-carboxylic acid (1.5 g, 3.46 mmol) and following the procedure as
outlined in example 83, 900 mg of 4-(4-methoxy-benzenesulfonyl)-1-[2-(4-
methoxyphenyl)-ethyl]-piperidine-4-carboxylic acid hydroxyamide was isolated as an
off white solid. Yield 58%; mp 206 °C (HC1); MS: 449.5 (M+H)"; '"H NMR (300

35 MHz, DMSO-d,): 8 2.3 (m, 2H), 2.5 (m, 3H), 2.8 (m, 2H), 2.95 (m, 2H), 3.25 (m,

2H), 3.4 (m,4H), 3.60 (d, J = 12.3 Hz, 2H), 3.77 (s, 3H),3.99 (s, 3H), 6.9 (d, 2
H), 7.1 - 7.25, (q, 4H), 7.7 (d, 2H), 9.3 (s, 1H), 10.6 (s, 1H).

SUBSTITUTE SHEET (RULE 26)



Starting from 4-(4-nmet hoxy-benzenesul fonyl)- |

- ( 3- phenoxy- PlOAAR2336pi peri di ne-4- 20 carboxylic acid (2.5 gpcruéssmess )
and follow ng the procedure as outlined in exanple 83, 1.2 g of

4- (4- met hoxy- benzenesul fonyl ) - 1- ( 3- phenoxy- propyl) - pi peri di ne-4- carboxylic
aci'd hydroxyam de was isolated as an off whote solid. Yield 46% np 101
[err]C, MS: 448.5 (MtH)[err]; [err]H NVMR (300 MHz, DVvBO-d[err]): [err] 2.18
(m 2H), 2.3 (m 2H), 2.58 (m 2H), 2.6Eafple(103 2H), 3.0-3.06 (m 2H),
3.60 (m2H), 3.87 (s, 3H), 25 4.01 (t, 2H), 6.9 - 7.7 (m 9H), 9.33 (bs,
1H), 10.28 (bs, 1H-{(4-methory-bedzdficsulfonyl)- 1-(2-phenyl-ethyl)-pxpendme-4—carboxyhc acid

4- (4- n- But oxy- benzenesul fonyl) - 1- (3- phe | ) - pi peri di ne-4-carboxylic
acid 30 Wx@k%ggde

4- (4-n- But ox§- benzenesul f onyl ) - 1- (3- phenoxy- propyl ) - pi peri di ne- 4- car boxyl i c

aci d ethyl est eR-i(@Eygiospethyd-Gbonylethylk-aninplet was preparnd accading tolthéred
in exanpl e 83. gkﬁefr& {@%‘? &%M@gﬁﬁeygmﬁéfyseﬁﬁémﬁﬁmkﬁwﬁuﬁqeb' £ sa%i d

et hyl ester (3.

bi 5- ( 2- chl or o- c@nd Ribrqrao gtheleRsene (P g 48.3mmed).(Bicki g, Q% Ksllpw ol MSI 2105 g
(89% ; brown O'WM #* 504.6 (M-H) +. WO 99/ 42436

PCT/ US98/ 17633 - 104- 4-(4-n-Butoxy-benzenesul fonyl)-

1-(3- phenox§9propyl) pi peri di ne-4-carboxylic acid was prepared starting

from 4- (4- n- But @iy (benioaresiyl) (Dpljdn}&-éth H-3mideenaypreparedictording to the general

T Vet hanol 3. Pai S0SiaB Ry Sties g E(?A@E?@%Ycﬁﬁi% %% e was

wor ked up as 5 ethyt)-armiad]-etharest 315 g2 46.5. mioB! ¥iddd 01 g (95%)) browifoildvIS: 247.1
powder; np 191 She Ms: 476.5 (MrH) . Starting from

4- (4- n- but oxy- beénzeresul fonyl ) - 1- ( 3- phenoxy- propyl ) - pi peri di ne- 4-
carboxylic d8id (700 ng, 1.4 mol) and follow ng the procedure as outlined

in 10 exanple &34.8 éﬂfze ulfnllzh Lethv] i dine4-carboxvlic acid
4- (4- n-but oxy- benzinesulfon nes opyD) ( enyl-c Y)?lfe ne-4-carboxylic aci

t

pi per i di ne- 4- carH¥: ﬁtqrevaa@r@afwcfp%yaﬁ%@xy % ﬁmﬂmdéa oytlingd, insxpmple; 83

solid. Yield 43%tartiig Bémlfeoni ]ﬂmdﬁﬁxy%ﬁzéieﬁﬂfbh?l[) adetik acid :%Nﬁtér?@ Z)%/Bbéi
i lg

O L ee | %%%ndaw@fh% et Fphenyt sty Rmific 5.6.2, 20 infrOh,

2H), 4.1 (t,202H)(63%) Srowr oil; M8y 4325 (MIH)7 15 (bs, 1H), 11.28 (bs, 1H).
Exanpl e 107

4- (4- met hoxy- benzenesul f onyl ) g Phenox y- et hﬁ/ } pi peridi ne-4-carboxylic
acj d 4—(4-methoxy-benzenesul onyl)-1-(2-phenyl-ethyl)-piperidine-4-carboxylic acid was

prepared starting from 4-(4-methoxy-benzenesulfonyl)-1-(2-phenyl-ethyl)-piperidine-4-
carboxylic acid ethyl ester (3.0 g, 6.9 mmol) dissolved in THF:methanol 3:1 and 10N

25 NaOH (40 ml). The resulting reaction mixture was worked up as outlined in example
83. Yield 2.0 g (72%); off white powder; mp 208 °C; MS: 404.5 (M+H)".

Starting from 4-(4-methoxy-benzenesulfonyl)-1-(2-phenyl-ethyl)-piperidine-4-

carboxylic acid (1.5 g, 3.7 mmol) and following the procedure as outlined in example
30 83, 900 mg of 4-(4-methoxy-benzenesulfonyl)-1-(2-phenyl-ethyl)-piperidine-4-

carboxylic acid hydroxyamide was isolated as an off white solid. Yield 58%; mp

205°C (HCI); MS: 419.4 (M+H)*; '"H NMR (300 MHz, DMSO-d,): § 2.3 (m, 2H),

2.5 (m, 3H), 2.8 (m, 2H), 2.95 (m, 2H), 3.25 (m, 2H), 3.4 (m,4H), 3.9 (s,
3H),7.22 - 7.8 (m, 9H), 10.6 (s, 1H), 11.2 (bs, 1H).
35
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20 hydr oxyam de

2- [ (2- Hydr awgy 9m4223d ) - ( 2- phenoxy- et hyl ) - ani no] - et hano] was ppefRassoshress
according to the general nethod as outlined in exanple 83. Starting from
di et hanol am ne (15.0 g, 150). and 2-chl oro-phenetol (15.6 g, 100 nmol).
Yield 18 g, (80%; Colorless oil; 25 M510226 (MtH)[err].

Bi s- (2- Chl or o- et hyl ) - (2- phenoxy-et hyl )-am ne was prepared according to the
general nethod as outlined in exanpl e Bxamgk do4i ng from

2-[ (2- Hydr oxy-et hyl)-(2-phenoxy- ethyl)-am no]-ethanol (20.0 g, 88.8 nmol)
Yield 25 g (94%-@4-h-Buvx Cbehzenh@lfoﬂﬁl}11(43ﬁeth(>}w=bﬁx{z§l)-rplpendme-llwcarboxyhc acid

4- (4- met hoxy- benzenesul fonyl ) - 1-( 2- ph | ) - pi peri di ne-4-carboxylic
acid ethyl ester was prepared accordi ﬁy%ﬁé‘ general nethod as outlined
i n exanpl e583. Starting fromfrom 4- (et hoxy-benzenesul fonyl) acetic acid
ethyl ester (5-@-nBuXydignzenenilfonyk)e-(4-methoxy-benzyl)piperidine-4-carboxylic acid

i 110 S R it i i

br own ol
PCT/ US98/ 1763 Btarting from 4-(n-Butoxy-benzenesulfonyl)-acetic acid ethyl ester (2.5 g, 10 mmol)

4- (4- met hoxy- b&ﬁgﬂs‘ -HHB%‘%?D%M@Myl%Me)(SM £90inn6B: YiekB3.5exyl i

acid was prepare tarti

4- (4- et hd)Qy b'@)ﬂ%?‘i&“d‘l“?&ﬁ?}!d}m@oéﬁw et hoxy) - pi peri di ne- 4-carboxylic
acid et hyl ester (5.0 g, 11.1 mol ) dissolved in THF: nethanol 3:1 and 10 N

NaOH (40 m). resultln realmﬁgﬁmxt re .was rke%n c’)&*llgid in5
exanpl e 83. Y| t(e@g%es elr?"fl{? 20.5

( I\/Hr%p[ err]. St \aast dstantmg from 4-(4-Butoxy—ttf§anzenesulfonyl) 1-(4-E1ethoxy-

4- (4- met hoxy- I v, i ylic
acid (2.5 g, bg@imﬁ%ﬁ({é%m %ﬁb?’oé\n &Fﬁgjlfrs %&@é‘@’ gria@ﬁ{d &Elvg T ﬁé{elegérlpl e
83, 1.3 g & (30mL), 10N sodium hydroxx e (10 ) tetrahydrohydrofuran (20 mL).

4- (4- et hoxy mﬁi,a.-,wagm@aqu asQulliked iPdxRa1 léJSS‘efétdllfQ
car boxylic am%gﬁﬁgoxyam e was 1solated as an off whlﬂte SO|1I d. \;el d 50%

np 168- 172 [ e(S3Wk)( Whitd solidimp42B83 °C ,MEH)G25 (NM+H)%er r | H NVR (300 MHz,
DMSO-d6): [err] 2.3 (m 2H), 2.5 (m 2H), 2.9 (m 2H), 3.4 (m 4H), 3.5 (m
2H), 3.7 (m2H), 3.9 (s, 3H), 4.4 (m 2H), 6.9 - 7.8 (m 9H), 9.3 (s, 1H),
10. 2 (bs, 1H), sﬁh@ﬁmﬂhﬂwﬁ@xy—benmesmfonyn -1-(4-methoxy-benzyl)-pipexidinpide 108
el IS - b | AV E) | oA Yaiidu s e droBddifd s dubfinedrif BB ' ©
4- (4- But oxy- beB3,dr2g of 44 Butexy-cdzgaivsulfonyl)et- h%fm)‘zﬂpxmnmlhplpﬂndlac-ﬂoxyl ic

acid ethyl ester was prepared accordin t he aI tl.i ned
in ex arrp?/e 83. carboxyhc%cxd%ydroxaxmde was iSO, glateg asaw rd mprTlaltBQ%d(I-ﬁﬁ) cQ’ield
800 mg, 77 %; MS: 477.5 (M+H)"; 'H NMR (300 MHz, DMSO-d,): 8 0.9 (t, 3H),

1.4 (m, 2H), 1.7 (m,2H), 2.3 (m, 2H), 2.5 (m, 2H), 2.7 (m, 2H), 3.3 (m, 2H),
25  3.5(m, 2H), 4.1 (t, 2H), 4.3 (m, 2H), 6.97 ( d, 2H), 7.14 (d, 2H), 7.48 (d, 2H), 7.7
(d, 2H), 9.4 (bs, 1H), 10.9 (bs, 1H).

Example 105

30 4-(4-Methoxy-benzenesulfonyl)- 1-(3-phenoxy-propyl)-piperidine-4-carboxylic acid
hydroxyamide

2-[(2-Hydroxy-ethyl)-(3-phenoxy-propyl)-amino]-ethanol was prepared according to
the general method as outlined in example 83. Starting from diethanolamine (15.8 g,

35 151 mmol). and 3-Phenoxypropyl bromide (21.5 g, 100 mmol). Yield 21.31 g,
(95%); yellow oil; MS: 238.1 (M+H)".

SUBSTITUTE SHEET (RULE 26)



Starting fromfrom 4- (et hoxy-benzenesul fonyl) acetic acid ethyl ester (2.5
g, 10 rni nol YOMH24¥6s- ( 2- chl or o- et hyl ) - (2- phenoxy- et hyl ) - anmi meTiRd$reds 10
~mol). Yield 3,0 g (69%; brown oil; M 490.6 (MrH)[err]. 25

4- (4- n- But oxy- benzenesul fonyl)-1-(2-phenoxy-ethyl)-piperidine-4-carboxylic
acid was prepared starting from - 103 -

4- (4- n- but oxy- benzenesul fonyl ) - 1-(2- phenyl - et hoxy) - pi peri di ne-4-carboxylic
aci d et hyl est eBig(2-Ghlgro-ghyl¥-(Frpiinpxytpropyl)astiné washteparat itﬂﬁﬂlhng&olhé@ﬁie&a@ N

m exanpl o 83, Geujoq s ol et sirth 3RO R RuID. ety "
462.5 (MrH) [err prosyara@mn@)ﬁthm @0, B4mnoRy Yb&idiéﬁ@(&ll%c)rt;rbymloﬂ MS 277.8
- (2- phenoxy- et hy\gypyt.per i di ne4- carboxylic acid (1.0 g, 2.16 mmol) and

followi ng the procedure as outlined in exanple 35 83, 600 ng of
4- (4- but oxy- enzenesulfonyl) 1- (2- phenoxy- ethyl) pi peri di ne-4- carboxylic

aci d hydr oxyani dg edbéridsiitfondll)- 1063 phehiblyeproayii- ﬂ’a‘hﬁ
éléggr E][C (HG )éﬂx'\%&g? 4@%%@5%0%{'({1& to:L e gener m%hogﬂlgsgoutlmedox-n exari,] 63; Lerr]
PCT/ US98117633 Staftfng fiond fiiom 42hiethoky-beszehestlifbn 1,<2ac%né &id 81!&4 es@er%s b

28 (21”2 byl e s Myt barih (15 ] ©

Exanpl e 1091Q4 5t eh(TR%) berowarvaks MS: d6215)(MHHY 4- ( 2- pi peri di n-

1-yl - et hoxy) - benzyl] pi peridi ne-4- carboxylic acid hydroxyam de 10

Bi s- (2-chl oro- et 4( 2- pi peridin- 1-yl-ethoxy)-benzyl]-am ne was prepared
according to thé %@M@w -bearensenttonybt(3i pheniosiyrprepyd rpiperidifie-4 Sarbokylicgacid om

“Chioride (5 Se o BRI e 106 e M Bt T IR -,
(MrH) [err]. pnpendme u)arboxyhc ac1d ethyl ester (4.2 g, 9.1 mmo!) dissolved in THF:Methanol

Bi s- (2-chl oIS) eBh)ah)l 1[)4&;11\12011!(ﬂehuﬁlnref]resdlmﬁgtﬂ&@ét%}mhgﬁy\bls@fii‘k@@ug%

P by feoor Sollinddin cRimBE RS Vield 300553, S Whitd powder, mp 195 °C; MS: 434.5

[ 4- (2- pi peri di néM+H)™ et hoxy) - benzyl ] -ami ne (3.22 g, 10 nmmol). Yield 4.0 g

(92% ; brown sem -solid; I\/B: 361.1 (MrH)[err]. 20

4- (4- Met hoxy- benzenesulfon )-1-[4-(2-piperidin-1-yl-ethoxy)-benzyl]-piperi
di ne- 4- car boxyPtagingdram ét(ﬁ?me‘@b’élenmssl@foawﬂe(a -phenmiyepropyl)-pipetidingdner al

met hod gs 020 | | &@Boxylic acid (2.5 g, 5.77 mmol) and following the procedure as outlined in example
83, 1.2 g of 4-(4-methoxy-benzenesulfonyl)-1-(3-phenoxy-propyl)-piperidine-4-
carboxylic acid hydroxyamide was isolated as an off white solid. Yield 46%: mp 101
°C; MS: 448.5 (M+H)*; '"H NMR (300 MHz, DMSO-d,): § 2.18 (m, 2H), 2.3 (m,

2H), 2.58 (m, 2H), 2.6-2.73 (m, 2H), 3.0-3.06 (m, 2H), 3.60 (m 2H), 3.87 (s, 3H),
25 4.01(t, 2H), 6.9 - 7.7 (m, 9H), 9.33 (bs, 1H), 10.28 (bs, 1H).

Example 106

4-(4-n-Butoxy-benzenesulfonyl)-1-(3-phenoxy-propyl)-piperidine-4-carboxylic acid
30 hydroxyamide

4-(4-n-Butoxy-benzenesulfonyl)- 1-(3-phenoxy-propyl)-piperidine-4-carboxylic acid
ethyl ester was prepared according to the general method as outlined in example 83.
Starting from from 4-(butoxy-benzenesulfonyl) acetic acid ethyl ester (3.0 g, 10

35  mmol) and bis-(2-chloro-ethyl)-(3-phenoxy-propyl)-amine (3.0 g, 11 mmol). Yield
4.5 g (89%); brown oil; MS: 504.6 (M+H)*.
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in exanple 83. Starting fromfrom 4- (et hoxy-benzenesul fonyl) acetic acid
et hyl estewdq 94435 20 nmol ) and PCT/US98/17633

Bi s- (2-chl oro-ethyl)-[4-(2-piperidin-1-yl-ethoxy)-benzyl]-anm ne (8.6 9, 20
mmol). Yield 6.0 g (55%; brown oil; MS: 545.7 (M+H) +. 25

4- (4- Met hoxy- benzenesul fonyl ) - 1- [ 4- ( 2- pi perg4adi n- 1- yl - et hoxy) - benzyl ] - pi peri’
di ne-4- carboxylic acid was prepared starting from

4- (4- Met hoxy - béi-ardBntoky-bendeheshifortyl)- [ -L3-phenoxy-propyl)-piperidine-4-carboxylic acid

(574 g, 10 mvol e Hecksn SR SRt Ry Sainbniont 5 R eiolibrebiD T,

resul ti ng r eacpipenidiBe-4-cagboxylic acm/a&lyl/méﬂmgﬂ&smmul)ldmelded in BABMidthar®} .

Yield 4.0 g (749 f +.
Starting from fgd 0% Bokp dRn T lﬁﬁfréfﬁﬁfﬂﬁw%“g%ﬁ ked 440

“y1- et hoxy)S bef qd:qupmplmsmammcsengaé% i Rovrip 7M1 476
follow ng the ;ﬁdure as 35 outlined in exanple 83,1.8 g of

4- (4- Met hoxy- benzenesul fonyl )-1-[ 4-(2-pi peridin-1-yl -

et hoxy) - benzyl ] - pi peri di ne- 4-carboxylic acid hydroxy am dewas isol ated as

an pal e yel | owseglingifronfi4e{4cn-BAky-benzkidsulfonyl)-T-(3phénoxyMiropyippipetitting{der r | ;
[err]H NVR (300

9/ 4
PCT/ US98/ 17633“ar Qeyjic "Bﬂg@’@ %é?‘?‘?”f“ﬁ@%‘%{hemced‘i’e@s Phflinedin 5> 3 (1
211), 2.8 (0n 2kxjmpld 83, 300 méHfL(&nQonl@mgy-ﬁH&ﬂmneﬁulfor(yﬂ!)—l -BApherfox@-propyl)8 (m
8H), 9.1 (s,
N- Hydr oxy- 2- (45?%{1#%)?%"{)%%02’?#% 1952%55}2!@:&%%&%#% e gp °ff‘)&h“%’b‘81 Yﬁ%}dof
2- br onD- pr opi 0B8%:; afj 84 ¢C; MBI4PYT (MEHY'S 'HNMR. (300 MHz, DMSO-d,): 3 09? 3H),
4-[err]-Methyl hydr oxyl am ne- phenoxynet hyl - copol y(styrene-1% i vi nyl benzene)
-resin[err] 101.5 @Gng2H) 118 (mg2H), 28 (mp) 28R 2.3 (maZIfIhlcﬁ 58 émsYH), 12625 v@s,s el

(Chengl ass | ncypfyag a%yd S

2- Brom)prop| on| Irﬁ)ac? ?ig 3%%[8%@ 3 &t %:md)r ox%ﬁgotrl aé%ﬁnn%ﬁ;drlgt’]e
(HOBt, 1.818, &b éﬁdbi»lﬁ)dllsopropyl- carbodiinde (DIC, 1.4 nL, 4.0
eq.) were added. The reactlon was shaken on an orbital shaker at room

tenperature for 2 - 16 hours. The react'on ZlHEItered and 15 washed
with DV (3 x 20 nL). A sanple of resi ved and subj ected to the

bl gy the coupl | g dRERPY iﬁﬁﬁeaﬁi&@??fgﬁ&% el B EBp Rl efE S
washed vmdt a?DC'(\j/Idi(?i énzo m.), MeOH (2 xhydmm)“md&nd DCM (2 x 20 rrL) (A wash
consi sted of a

2-[(2-Hydroxy-ethyl)-(2-phenoxy-ethyl)-amino]-ethanol was prepared according to the

general method as outlined in example 83. Starting from diethanolamine (15.0 g,
150). and 2-chloro-phenetol (15.6 g, 100 mmol). Yield 18 g, (80%); Colorless oil;
25 MS: 226 (M+H)".

Bis-(2-Chloro-ethyl)-(2-phenoxy-ethyl)-amine was prepared according to the general

method as outlined in example 83. Starting from 2-[(2-Hydroxy-ethyl)-(2-phenoxy-

ethyl)-amino]-ethanol (20.0 g, 88.8 mmol). Yield 25 g (94%); brown oil; MS: 263.1
30 (M+H)".

4-(4-methoxy-benzenesulfonyl)-1-(2-phenoxy-ethyl)-piperidine-4-carboxylic acid
ethyl ester was prepared according to the general method as outlined in example 83.
Starting from from 4-(methoxy-benzenesulfonyl) acetic acid ethyl ester (5.0 g, 20

35 mmol) and bis-(2-chloro-ethyl)-(2-phenoxy-ethyl)-amine (6.0 g, 20 mmol). Yield 5.8
g (64%); brown oil; MS: 448.5 (M+H)".
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of the solvent and agitation either by nitrogen bubbling or shaking on the
~orbital shake¥O2®%424¢r 1-5 minutes, then filtration under vacpgfsoshiess
resin was dried in vacuo at roomtenperature. ‘A sanple of resin (5-20 ng)
was subjected to cleavage with DCM (0.5 m.) and TFA (0.5 nL) for 1 hour at
roomtenperature. The reaction was filteredigswd the resin washed with DCM
(1 x 1 n). The filtrate and the washi ng were conbi ned and 25

cogcteﬂt rat e;j i N 4+@emethoxy- Bexﬁanaﬁnfox@geﬁ an)U-?th dh%/a@dmgeij
and*the m xture r uc erize HL.err
NMVR, (DVBO d- 6)?%?%{% %&"‘ ﬁ;ﬁ?@ e(“&“‘“eﬁ‘ﬁ? %“le@ Hrﬂé ey

bromi de with 4- caﬂboowlhelamdmﬂlyhesm(ie(g 111‘Immd}l) Higssbimd)anzll-ﬂ?methaml@m ammo de
resin prepared i

scinti Ipl a'Pl on Vllg and susg e 'f‘%“ﬁﬁiga%q#f&éﬂ’% %ﬁ‘%%hgﬁgﬂ‘i‘gﬂ“g‘% ol
(0.23 nL, 5.0 edfxpmpleddi l)fwld@eﬂ gié63€®8@ffrvg;1te5»owdeqnyp 2350CL MS: 420.5 (M+H)".

di azabi cycl o[ 5.4.0]undec-7-ene (DBU, 0.17 nL, 3.0 eq.) were added. The
reacti on was shaken at roomtenperature for 12 - 16 hours. The reaction

M xture was pourdertingfromA-(i-methaxy perapnastlienydly -2 1penpry-edylpiperidined-t h a
pol ypropy! ene f rdafbox 5{11& dckd @5 i@b H@:ﬁ)lb% %ﬂdkx%e@o@éd@re%buﬂn%fm%ﬁl

(2 x 2 m), DWVF (2 (gﬁft 4~%@F ?wlégnzenesq@rg@fké’thFHOXY-ethyl)'Plpendme'A"

dried in vacuo

- PCTI US98/ 17683 chﬂﬁxyl&ta‘eﬁﬂ@dr@yhdﬁddm iStlatedihd dnCEF Whit® st1#d0 Y ie¥d 50%; mp 168-
N- Hydr oxy- 2- (4- net hox ¥ enzenesulfanyl)-propl onami de resin preparéd in Step

B (175 ny, 1.1 n¥d’® M&sﬁséﬁdwmﬁ m(momammsm%)t&m (15, 2H),
but yl hydr oper oxi 1 nzenes wer e added.
~ The reaction ni ﬁﬁﬁ‘é %ﬁ%%% ﬁﬂgﬁ"é Agbt g’hi&& 'gt(n'b 3.81peith: dre

for 12 - 24 hour(sm, 2H)e6.0edt8 (mn9HRSIBi (st BAEd02s e} ad 3nsf MHRCM (2 x 2
m), DVMF (2 x 2 m), MeOH (2 x 2 nL), and DCM (2 x 2 nL). The resin was
dried in vacuo at roomtenperature. 10 Step D: Oxidation of sulfide to
sul fone. N-Hypdr oxy- 2- (4- met hoxy- benzenesﬁﬂaﬁmlwll()s propi onani de resin

prepared in Step B (175 , lg %\)was suspended in DCM (3.0 nL) and
NCPBA (180 ng) wa$- (g@d@efoxyrh@zmﬁ@ onyh- h{2cphenexyrelbyBipipesidineri-catbaxylic acid

shaker at roomtenperature for hydroxyamide

20  4-(4-Butoxy-benzenesulfonyl)-1-(2-phenoxy-ethyl)-piperidine-4-carboxylic acid
ethyl ester was prepared according to the general method as outlined in example 83.
Starting from from 4-(methoxy-benzenesulfonyl) acetic acid ethyl ester (2.5 g, 10
mmol) and bis-(2-chloro-ethyl)-(2-phenoxy-ethyl)-amine (2.98 g, 10 mmol). Yield 3.0
g (69%); brown oil; MS: 490.6 (M+H)".

4-(4-n-Butoxy-benzenesulfonyl)- 1-(2-phenoxy-ethyl)-piperidine-4-carboxylic acid was
prepared starting from 4-(4-n-butoxy-benzenesulfonyl)-1-(2-phenyi-ethoxy)-
piperidine-4-carboxylic acid ethyl ester (2.5 g, 5.76 mmol) dissolved in THF:methanol
3:1 and 10 N NaOH (40 mi). The resulting reaction mixtire was worked up as

30  outlined in example 83. Yield 1.5 g (56%); off white powder; mp 204 °C; MS: 462.5
(M+H)"*.

Starting from 4-(4-n-butoxy-benzenesulfonyl)-1-(2-phenoxy-ethyl)-piperidine-4-

carboxylic acid (1.0 g, 2.16 mmol) and following the procedure as outlined in example
35 83,600 mgof 4-(4-butoxy-benzenesulfonyl)-1-(2-phenoxy-ethyl)-piperidine-4-

carboxylic acid hydroxyamide was isolated as an off white solid. Yield 58%: mp

112°C (HCI); MS: 477.4 (M+H)"; '"H NMR (300 MHz, DMSO-d,): 5 0.942 (t, 3H),

SUBSTITUTE SHEET (RULE 26)



15 12 - 24 hours. The reaction was filtered and washed with DCM (2 x 2
m.), DVF (Aveediisg, MeOH (2 x 2 nL), and DCM (2 x 2 nL). T%fl@s%ﬁﬁﬁs
dried in vacuo at roomtenperature. Step E= C eavage of S
N- Hydr oxy- 2- (4- met hoxy- benzenesul f onyl ) - pr opi onani de from 20 resin. The -
N- Hydr oxy- 2- (4- met hoxy- benzenesul f onyl ) - pry ? onam de resin prepared in Step
D (73 ng, 1.2 meq/g) was suspended in DCM 0 nL) and TFA (1 0 nL) was
added. The re P&'(Hﬂzﬁ"}sl qr(ﬁ{(@pﬂf o3 &nhgﬂﬁg ﬁogm@m 23?_3T fm! QEBL 1 ON

e resin o4 s

a

was filtered and 't trafe and’ the
washi ng were coatimndi)o4.2 (tadH), c%ﬁ&@n?-ﬁ&t@?i tle/ GR 1Kh\ 19 (bSpeedvac
Pl us. Met hanol 1l 1113 (spagf)added and the m xture concentrated. 84% [err] 215
nm [err]H NVMR (DMSO d-6) [er3r] 10.75 (brs, 1 H), 7.95 (brs, 1 H, 7.71
(dd, 2 H, 7.16 (dd, 2 H, 3.87 (s, 3 H, 3.83(q, 1 H, 1.26 (d, 3 H. 30
The hydroxd&m c acids of Exanples 111-1Eitmple )t hesi zed usi ng appropriate.
starting materials and follow ng the steps in exanple 110. WO 99142436
PCTI / US98/ 1763 A-(4-Mesthoxibbenzanesulfbhyl)- 1-[4-(2-piperidin-1-yl-ethoxy)-benzyl]-piperidine-4-

N- Hydr oxy- 2- (4- met hoxy- benzenesul{%} 18?1@3 ﬂe 72% [err] 215 nm5

I'ny

N- Hydr oxy- 2- (4- met hoxy- benzenesul prop ona 76% [err] 215 nm
[err]H NNR(DIVBOd@i [er 10. 90 &10.60 (brs, 7.95 (brs, 1 H 7.61 &
7.52 (dd, H)Bls7(2 Hda-plneud}n-lylﬁgloayhbmyla@:mxpmp@pared & 3.28 (q
1H), 1.23 & 0. &% erﬁi@m&lﬂ)d]al%uﬁﬂedmexam le 83. Startin

N- Hydr oxy- 2- (3 but pr . err] 215 nm
N- Hydr oxy- 2- ( 39 %‘ @35 b R&P?{Eil%%e&@xybb?qzbm .d- 6)
[err] 10.8 (br3g0hnml). Yiekbs.Shy, 685%),B}owﬁsélﬁ1 solid; BI5: 623 (M+H)?. 2. 71 -2.50 (m
2 H, 1.71- 15 146(m3H) 1.33 & 1.25 (d, 3 H, 094082(m6H)
Exanpl e 113 N-Hydr oxy-2-(3-nethyl -butane- 1 -sul fonyl)-propi onam de. 84%

[err] 215 i5n Bi-@chigbettiyl4{4-(2-piperidin-1-yl-ethoxy)-benzyl}-amine was prepared

N-hydroxy- 3- me, ol g (10 BLdaRh SikifoaYds Dutifnd8 Y dxaftipled 3 Befling from 2-[(2-
Hydroxy-ethyl)- {4-(2-piperidin-1-yl-ethoxy)-benzyl]-amine (3.22 g, 10 mumnol).
Yield 4.0 g (92%); brown semi-solid; MS: 361.1 (M+H)".

20  4-(4-Methoxy-benzenesulfonyl)-1-[4-(2-piperidin-1-yl-ethoxy)-benzyl]-piperidine-
4-carboxylic acid ethyl ester was prepared according to the general method as outlined
in example 83. Starting from from 4-(methoxy-benzenesulfonyl) acetic acid ethyl ester
(5.0 g, 20 mmol) and Bis-(2-chloro-ethyl)-[4-(2-piperidin- 1-yl-ethoxy)-benzyl}-amine
(8.6 g, 20 mmol). Yield 6.0 g (55%); brown oil; MS: 545.7 (M+H)".

25
4-(4-Methoxy-benzenesulfonyl)-1-[4-(2-piperidin-1-yl-ethoxy)-benzyl]-piperidine-4-
carboxylic acid was prepared starting from 4~(4~Methoxy-bcnzenesulfonyl)—1-[4-(2-
piperidin-1-yl-ethoxy)-benzyl]-piperidine-4-carboxylic acid ethyl ester (5.4 g, 10
mmol) dissolved in THF:methanol 3:1 and 10 N NaOH (40 ml). The resulting reaction

30 mixture was worked up as outlined in example 83. Yield 4.0 g (77%); off white
powder; mp 174 °C; MS: 517.6 (M+H)".

Starting from 4-(4-Methoxy-benzenesulfonyl)-1-[4-(2-piperidin-1-yl-ethoxy)-benzyl}-
piperidine-4-carboxylic acid (3.5 g, 6.78 mmol) and following the procedure as

35 outlined in example 83,1.8 g of 4-(4-Methoxy-benzenesulfonyl)- 1-[4-(2-piperidin-1-yl-
ethoxy)-benzyl]-piperidine-4-carboxylic acid hydroxy amidewas isolated as an pale

yellow solid. Yield 49%; mp 114 °C (HCI); MS: 532 (M+H)"; 'H NMR (300 MHz,
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25 Step A: Coupling of 2-brono-3-nethyl-butyric acid to hydroxylaniine

-resin. 4-[er WOM2W36 hydr oxyl am ne- phenoxynet hyl - copol y( st yr egeralses, 7633
% di vi nyl benzene)-resin[err] (5 g, 1.1 nmeq/g) was placed in a pepti

synt hesi s vessel and suspended in DVF (40 nmL). 2-Brono-3-nethyl - butyric
~acid (9.96 g, 10.0 eq.) and DIC (9.04 nlL, 1QGg®-eq.) 30 were added. The
reacti on was shaken on an orbital shaker at roomtenperature for 2 - 16

h Th f hte |
of 't osi n vas. r onDoSOs o i L8 tE 1 PR Al p 3 21T, P8t B AR e
the presence of AHRe38Ns'SHY, 43 (H, 14y, 55 hlsugl, sfH)e eP 10168364, 11iEpd above

was repeated, otherwi se the resin was washed w DEM (3 X 20 ni), OH (2
x 20 m), and DCM (2 x 20 nmL). 35 The resin vvas drled i n vacuo at room
tenperature. Step B: Displacenment of bromxg@piit® 2- napht hal enethiol. The
2-bronp hydrakymate resin prepared in Step A (0.15 g, 1.1 meg/g) was placed

ina 20 nmL scintillation W-Hydssg- %M&ﬂ&hdgdbdﬂzeﬁﬁkﬁfd@l)fﬂrbpmnamde
2- Napht hal enet hi ol (138 ng, WO 99/ 4243

PCT/ US98/ 17633 m i.odi de ) and
1, 8-di azabi cycl oiégf gf%ﬂ%gék ? "2&2‘2“*@8&6’ f)a%qg’]}ﬁ%mrgd@“gﬁmfl re added. The
reaction was sha @mhyﬂll}dmﬁy&ampm-phamnym@thyli@pely(btyrhmut%-dxﬁhﬁbemm)ﬂesm
m xt ure was ur Nt I t
b0l ypr opy! ento 1 1 fL2 °§’FP§wﬂ%&® h B Bopitae sy Pl ok Bl i Rhafy
9:1 (2 x 2 m), §QF18(6§ ard suspandeq pDMEX2fmL). 2rBromopropionic acidi(0.6 Hﬂhéﬂ@]t)n
was dried in vacuhydoxy &,wrlﬁ;&m BP £8 gati syl 4. .
sul foxide. 2-(2 @ha&ergﬁi y]) N-%ydroxgpr%l o?a éa](?eq{rmeis|Lin3f gfrké’ﬁ’}‘&é’l
in Step B (175 r@% ‘g)mimé Oséfsh Siserotrded. X reactivnnyys shiadrery omoan
tT ﬁrt but yI hydr operbiai smkdrlat(}oﬁh)teﬂﬁpmtﬁf&giﬂﬁ Oflﬁfhogﬁd dmé%ﬁﬁbn%eﬁl&%&e&d
e reactlon X rbit aker at era
for 12~ 24 Hour 2 STRIOFER Al & sl ofhhdtas dampred sk uieses o e
m.), DM (2 x 2 Kaiser ®BtOHIf( (e e showed thedpro@htd Bf Xred arhi)ne (¥d3in mrﬁechbh\ﬁ)s the
dried in vacuo Hpﬁ ”Tfeﬁ f
sul fone. 2-(2- Nap%ﬂlbﬁﬂggég %tr?%el %‘g%ﬂ%{%@gﬁgﬁlgg”#&&& \xﬁiﬁx ]S@C\]‘l
Step B (175 ng, %2@miky rméa)GM (E)@QO(@LD mwaah@omq m@g)
was added. The ofthe solvent and agitation either by nitrogen bubbling or shaking on the orbital shaker
' 20  for 1-5 minutes, then filtration under vacuum). The resin was dried in vacuo at room
temperature.
A sample of resin (5-20 mg) was subjected to cleavage with DCM (0.5 mL) and TFA
(0.5 mL) for 1 hour at room temperatare. The reaction was filtered and the resin
washed with DCM (1 x 1 mL). The filrate and the washing were combined and
25  concentrated in vacuo on a Savant SpeedVac Plus. Methanol (1 mL) was added and the

mixture concentrated. The product was then characterized by H' NMR, (DMSO d-6) &
4.54 (q, 1H), 1.83 (d, 3H).

Step B:Displacement of bromide with 4-methoxybenzenethiol.

30 The N-Hydroxy-2-bromo-propionamide resin prepared in Step A (0.35 g, 1.1 meq/g)
was placed in a 20 mL scintillation vial and suspended in THF (2 mL). 4-
Methoxybenzenethiol (0.23 mL, 5.0 eq.), sodium iodide (288 mg, 5.0 eq.) and 1,8-
diazabicyclo[5.4.0Jundec-7-ene (DBU, 0.17 mL, 3.0 eq.) were added. The reaction
was shaken at room temperature for 12 - 16 hours. The reaction mixture was poured

35  into a polypropylene syringe barrel fitted with a polypropylene frit, filtered and washed
with DMF (2 x 2 mL), DMF:water 9:1 (2 x 2 mL), DMF (2 mL), MeOH (2 x 2 mL),
and DCM (2 x 2 mL). The resin was dried in vacuo at room temperature.,
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reaction m xture was shaken on an orbital shaker at roomtenperature for 12
- 24 20 wouwnmz4aghe reaction was filtered and washed with R@l}{,éﬁ,ﬁﬁg m),
DMF (2 x 2 nm), MeOH (2 x 2 nL), and DCM (2 x 2 nL). The resin was dried in
vacuo at roomtenperature. Step E: C eavage of

N- Hydr oxy- 3- met hyl - 2- (napht hal en- 2-yl sul { gyl ) - butyram de from 25 resin.
The 2-(2-Napht hal enesul fanyl)- N hydr oxypropi onanm de resin prepared in Step
B (73 ng, 1.2 nmeq/g) was suspended in DCM (1.0 nL) and TFA (1.0 nlL) was
added. The reactlon was, shaken for 1 hour at roomtenperature. The reaction

was filtered P E¥dxidationof fpifidete spfokidecm (2 x 1 nl). Thefiltrate and t he
washi ng were pz W?—ﬁ(ﬂm3@noxﬁ-ﬁ&%ﬁéslh&hﬁﬂ propibindfiedes résin 3 Seqe®vac
D

Pl us. Met hanol ,f s ad d‘%&%%‘?ﬁ‘?ﬂ?ﬁ tureD?gp @&} I\Wﬁ; 30 % [%Eééf

nm LCVB (AP L
éo4z ggr 5151 Iﬁ)ltylﬁydidpe(mndc (ILOHNL) nd berzefidsulfonic Jacid (SO7 nig- Weré5ac{daﬂ 3Th§
3
SUBSTI TUTE ?Héﬁ“?ﬁﬂ%ﬁa‘%a% %9‘3‘/13‘82’5%& stk at ool tbfipertinid for’2 - 24
PCT1US9811763%ours] The reattinn wasdiilteredand washed with DEMn(21 %22 mh)s DME (2%2 mL),

h d !
Zig:m f:l zed uyamf@pﬁ%gﬁ@t&ébm'@& FHhEY. I PeSreif Wi btiQVid Yabillf aS tédRe 1 N

N- Hydr oxy- 3- ndempératarg. napht hal en- 2-yl sul fi nyl ) -butyram de. 67% [err] 215
nm Exanpljg 116 10

N- Hydr oxy- 3- net hyl - 2- (napht hal] en- 2- y] sul fonyl ) - butyram de. 97% [err] 215
nm LCMB (AP %?&Pt&ﬁéﬂﬁ‘gwpﬂﬁ%e H)[e?/r% Ex;rrpl e 117 15 Lerrl
(NAglydr 0i<y 3- meIHgdrekyre Zgiehwxy%ﬁzmyémﬁuyly@mpxam&s%:{m rprépaddd imrStep @/S
- electros
Ny dr oxy- 3. m@ﬁiﬁg{%ﬁm&mﬁ%w 4 i R 5 oy 20t OPBA, 80 me) Pk
(APl - el ect r osguded.) The feactign @iure veas)sheken] on an orbital shaker at room temperature for
15 12 - 24 hours. The reaction was filtered and washed with DCM (2 x 2 mL), DMF (2 x

2 mL), MeOH (2 x 2 mL), and DCM (2 x 2 mL). The resin was dried in vacuo at room
temperature.

Step E: Cleavage of N-Hydroxy-2-(4-methoxy-benzenesulfonyl)-propionamide from
20  resin.

The N-Hydroxy-2-(4-methoxy-benzenesulfonyl)-propionamide resin prepared in Step

D (73 mg, 1.2 meq/g) was suspended in DCM (1.0 mL) and TFA (1.0 mL) was added.

The reaction was shaken for 1 hour at room temperature. The reaction was filtered and

the resin washed with DCM (2 x 1 mL). The filtrate and the washing were combined
25  and concentrated to dryness on a Savant SpeedVac Plus. Methanol (1 mL) was added

and the mixture concentrated.

84% @ 215 nm; 'H NMR (DMSO d-6) & 10.75 (brs, 1 H), 7.95 (brs, 1 H), 7.71 (dd,
2 H), 7.16 (dd, 2 H), 3.87 (s, 3 H), 3.83 (q, 1 H), 1.26 (d, 3 H).

30 The hydroxamic acids of Examples 111-113 are synthesized using appropriate
starting materials and following the steps in example 110. '
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Exanpl e 119 25 (1- Hydr oxycar banoyl - propane- 1-sul fanyl ) - aceti c

aci d met hyl wexers2d36ep A Coupling of 2-bronpbutyric acid topyaisosdssd M ne
resin. 4-[err]-Methyl hydroxyl am ne- phenoxynet hyl - copol y(styrene-1

% di vi nyl benzene)-resin[err] (5 g, 1.1 meqg/g) was placed in a peptide

synt hesi s vessel and suspended in DMF (40 3fpg- nL). 2-Bronobutyric acid
(3.0 g, 3.0 eqg.) HOBt (4.86 g, 6.0 eq.) and DIC (3.75 nL, 4.0 eqg.) were
added. The reaction was shaken on an or bEtampléfigker at room tenperature for
2 -. 16 hours. The reaction was filtered and washed with DM (3 x 20 nL). A
sanpl e of resin was N-Hytorg-25@dnsthd)yelsdngehdsalfingh-pfopionamidesiz% @ 215wt est

showed the presence of free amne (resin turned blue) the coupling

descri bed abqgve e d, .35 ot herwi sa the resi.n ed . W

(3% 20 Ly, e ESESA sty Ry Asoiiohihy 98 @313 3 t Ny
vacuo at room't t ‘600haP ape f i ; I

t hi ogl ycol at e. e Szggrig)?blﬁgg;&c}gyﬁ?a%gsorlggf zggtr(%lghlr iell(?lqirarild‘%t‘,‘gp2 &ld(]%tgé 7915
1.1 meq/g) was phkacH(ddn2 H), 3.83 &208.801(s,sTHt3.42 & 3.28 (v 1 H), 18281 &sm9P &dideH).i n
THF (2 nmL). Methyl thioglycolate (286 ng, WD 99/ 42436

PCTI US98/ 17633 - 112- 5.0 eq.), sodiumiodide (404 ng, 5.0 eq.) and

1, 8- di azabi cycl o[ 5. 4. 0] undec- 7-ene (DBU,Exaniple 112 3.0 eq.) were added. The
. reaction waslOshaken at roomtenperature for 12 - 16 hours. The reaction
~mxture was poured Nopdraxy3t(Jymeashy)ibuteme slysulfagyd)-propianiamide. t 74d @ 215 am.

pol ypropyl ene frit, filtered and washed with DV (2 x 2 nL), DVF: water 5

s i od v ROARORO L mERE Pl L sl sétesaiog o MG IPMSEE %S
Cesin propared | SR IS EIDT SR ?%;%‘;“Zﬁ%‘giﬁﬁéﬁdﬁ%@%' N

resin prepared in 1
&Hiul fonic acid (50 ng)

B . 1.1 meq
1) and 7006 Ber (1.4 (oyB Rl dpdr b2548 1 DO FEP
wer e added. The reaction m xture was shaken on an orbital shaker at room
tenperature for 12 - 24 hours. The reaction was filtered and washed with
DCM (2 x 2 m), DWF (2 x 2 mL), MeOCH (2 Exzﬁ"neﬂ@)l’l?:a”d DCM (2 x 2 nmL). The
resin was dried in vacuo at roomtenperature. 15 Step D. Oxidati on of

sul fide to sul fone. NHyddsgy-0X3Hastiva Tane A SidfdRF)-bropidraniide. ) 84% @ 215 Aml d
met hyl ester2gesin prepared in

Example 114
25 N-hydroxy-3-methyl-2-(naphthalen-2-ylsulfanyl)-butyramide
Step A: Coupling of 2-bromo-3-methyl-butyric acid to hydroxylamine resin.
4-0-Methylhydroxylamine-phenoxymethyl-copoly(styrene-1%-divinylbenzene)-resin’
(5 g, 1.1 meq/g) was placed in a peptide synthesis vessel and suspended in DMF (40
mL). 2-Bromo-3-methyl-butyric acid (9.96 g, 10.0 eq.) and DIC (9.04 mL, 10.5 eq.)
30  were added. The reaction was shaken on an orbital shaker at room temperature for 2 -
16 hours. The reaction was filtered and washed with DMF (3 x 20 mL). A sample of
resin was removed and subjected to the Kaiser test. If the test showed the presence of
free amine (resin turned blue) the coupling described above was repeated, otherwise the
resin was washed with DCM (3 x 20 mL), MeOH (2 x 20 mL), and DCM (2 x 20 mL).
35  The resin was dried in vacuo at room temperature,

Step B: Displacement of bromide with 2-naphthalenethiol.

The 2-bromo hydroxymate resin prepared in Step A (0.15 g, 1.1 meqg/g) was placed in
a 20 mL scintillation vial and suspended in THF (2 mL). 2-Naphthalenethiol (138 mg,
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Step B (150 ng, 1.1 meqg/g) was suspended in DCM (3.0 nL) and nCPBA (180 ny)

was added. gaction m xture was shaken on an orbital sh E‘f‘ s%ll
tenperature 20 Tzor 12 - 24 hours. The reaction was filtered an)(ij’ ed with
DCM (2 x 2 nl), DI\/F(2x2n1_) MeOH (2 x 2 nl), andDCl\/I(2x2rrL) The
resin was dried in vacuo at roomtenperat . Step E: C eavage of

(1- !—|yd_r|_ﬁxy((:arbarmyl propane-1-sul fanyl)-acetic acid nethyl ester 25 from
resin e (1 ycak.ha S I

resin prepar eg%? é é . %%%?ﬁg 59 %§ %Xsl)ss.gg%é%gy‘g&qsq 1 rrL)
and TFA (1.0 rDBUEs0ZEdabd3. O‘Hqé wqa@tid@q %r@méhaﬁ en ﬁd@f’maﬁpmpme
temperature.  §oe1s C76 hos) MBedctioh BiikbreRes pdiffed HE i‘p&ﬁﬁfb%?leﬁbfs??;%ﬂaﬁﬁlx 1

m.). The filtrate and were 30 dto
dryness on a rwﬂspmlmraeyr-m tﬁl@ﬁf’aﬂ@lw"(sg% Mgﬁ

ater

m xture corcery:{ @22@ mL), mﬁ(zm-mb@m(amm)mmza x(Mls)) The Tésin was
hydr oxam ¢ aci g | es -124 are synthesized using appropriate
starting 35 é’FV%H“Q “?'GWPBW"“% the steps in exanple 119. WO

iig42é§(’>6 | g 't PCTI US9S/ 17633 -

- anpl e £ OX 1- I d

hydr oxyam de. %@El?g{é? écéfl{tg%gog‘% 2a2(234 (:/rller) E)Q?Ir% aEEtE;(; a?:; 121

(1- Hydr oxycar bh(ﬁathhﬁhaipmsulfanyibNﬂlyd;dx)'pmpmnamlmm preparsd\in Steipdd (17190,

(5 tycir oxylar bl iRd gy SaE nBhiaaRk W%%éf’r ot 0% A bury Y SRR 08\

( DVBO d- 6) [erm;L) mzane(smf@uc acigi(50 mg we!(etaddgd ﬁhe@acg@nmxmleﬁysshzk%ow aryo

(1m3 21 (:ngxt ot l‘gl Qihﬁceliﬂat(r%m]te eratilre7POT%§[2652@rﬁou?s Hhe rka%ﬁnl\iv@ﬁ(t&‘ed‘bn&%
; e ra

Mz 264 (M+H)[\¥ “Esbéhﬁaw 8@%8&9&?’9@% &d?fo DG

-sul finyl)-progilg T r86th WaB MEEDHMATIAIS: room temperature.

15

[®)

Step D: Oxidation of sulfide to sulfone.
2-(2-Naphthalenesulfanyl)-N-hydroxypropionamide resin prepared in Step B (175 mg,
1.1 meq/g) was suspended in DCM (3.0 mL) and mCPBA (180 mg) was added. The
reaction mixture was shaken on an orbital shaker at room temperature for 12 - 24

20  hours. The reaction was filtered and washed with DCM (2 x 2 mL), DMF (2 x 2 mL),
MeOH (2 x 2 mL), and DCM (2 x 2 mL). The resin was dried in vacuo at room
temperature.

Step E: Cleavage of N-Hydroxy-3-methyl-2-(naphthalen-2-ylsulfanyl)-butyramide from
25 resin.

The 2-(2-Naphthalenesulfanyl)-N-hydroxypropionamide resin prepared in Step B (73

mg, 1.2 meq/g) was suspended in DCM (1.0 mL) and TFA (1.0 mL) was added. The

reaction was shaken for 1 hour at room temperature. The reaction was filtered and the

resin washed with DCM (2 x 1 mL). The filtrate and the washing were combined and
30 concentrated to dryness on a Savant SpeedVac Plus. Methanol (1 mL) was added and

the mixture concentrated.

83% @ 215 nm; LCMS (API-electrospray) m/z 276 (M+H)*; 'H NMR (DMSO d-6) &

10.7 (brs, 1 H), 7.91 (brs, 1 H), 7.91-7.81 (m, 4 H), 7.55-7.45 (m, 3 H), 3.41 (d, 1
H), 2.09-1.97 (m, 1 H), 1.05 (d, 3 H), 0.97 (d, 3 H).
35 '
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83% @220 nm LCMS (API-electrospray) mz 280 (MtH)[err]. Exanple 124 25
(1- Hydr oxycawoeewpg4sspr opane- 1- sul f onyl ) - propi oni ¢ acid hydro \ 0%
lerr] 220 nm Exanple 125 30 PRIl

2- (4- Hydr oxybenzenesul f anyl ) - N- hydr oxy- 3- phenyl - propi onam de Step A

Coupl i ng of 2-Dbrono-3-phenyl - propi oni ¢ aci dy¢;0 hydr oxyl am ne resin.

4-[ err] - Met hyl hydr oxyl am ne- phenoxynet hyl - copol y(styrene-1

% di vi nyl benzeney..re5i : / J; p?@;ﬂ'fa'téjﬁ :
synt hesi s vesseﬁﬁhgﬁ‘ga‘;%é’g‘{ecﬁn%’éé%.f%‘ﬁw%f Zgﬂégé @y{_ﬂkﬁ&&d‘,&& p arting
2- Br onp- 3- phenyImaerials andi folleeing thestaps ip exanmplest{4) HOBt (4.4 g, 6.0 eq.) and
DC (3.4 nm, 4.0 eq.) were added. The reaction was shaken on an orbital
shaker at roomtenperature for 2 - 16 hqurs. The reaction was filtered and

washed with (3 x 20 nmL). A sanple of E 6 s renoved and subjected to
t he Kai ser teést. the fes owed the presence of free ] esin
turned bl ue) thdv‘k{ﬂfﬂWﬁ%“ﬁégi‘EﬁB@gﬂ&g&?g‘y§U%9ﬂ?Wﬁ% %@g b)) WD
99/ 42436 PCT/ US98/ 17633

-114- was repeated, otherw se the resin%{\?/gs E%/aiﬂgd with DCM (3 x 20 nl),
MeOH (2 x 20 nL), and DCM (2 x 20 ni). rh"was dried in vacuo at room

t enper at ur e. ,St D t o i - hyde ox i .

The 2 br oo My ar SRyeed B el SRR Wi IR VIR RIS RS 1S
placed in a 20 riAPicleqtrodpray)imin308 @M+H)id suspended in THF (2 nl).

4- Hydr oxyt hi ophenol (250 ng, 5.0 eq.), sodiumiodide (297 ng, 5.0 eq.) and
" 1, 8-di azabi cycl o[ 5. 4. 0] undec-7- ene (DBU, 0.18 m_, 3.0 eq.) were added. The
reaction was shaken at room tenperature Expmpl® 11716 hours. The reaction

m Xt ure was jpour into a palypropylene 10 syringe barrel fitted with
pol ypr opyl el 1 riVHydraRy methyiaphepesndwitibummide. 93% 1215 mrLeMS (AR |

(2 x 2 n), DWVF dicttisbpray)va@ds4 M8 .nL), and DCM (2 x 2 nl). The resin was

dried in vacuo at roomtenperature. Step C. Oxidation of sulfide to
sul f oxi de. 15

2- (4- Hydr oxybenzenesul f anyl ) - N- hydr oxy- ZExdmgby [11$r opi onam de resin prepared
in Step B (110 , 1.1 neqg/g) was suspended in DCM (3.0 nlL) and 70% tert -
but yl hydr ope2Ooxi Mdlydeoxy33-mejhybdrphensthylsuifonylebutyiathide3 §7% P LT emabidds (APl

reaction m xt Ur &19a%ssh@ i B ¥ bital shaker at roomtenperature for 12
- 24 hours. The : 288 (B

Example 119
25 (1-Hydroxycarbamoyl-propane-1-sulfanyl)-acetic acid methyl ester

Step A:Coupling of 2-bromobutyric acid to hydroxylamine resin.
4-O-Methylhydroxylamine-phenoxymethyl-copoly(styrene-1%-divinylbenzene)-resin’
(5 g, 1.1 meqg/g) was placed in a peptide synthesis vessel and suspended in DMF (40

30 ml). 2-Bromobutyric acid (3.0 g, 3.0 eq.) HOBt (4.86 g, 6.0 eq.) and DIC (3.75 mL,
4.0 eq.) were added. The reaction was shaken on an orbital shaker at room temperature
for 2 - 16 hours. The reaction was filtered and washed with DMF (3 x 20 mL). A
‘sample of resin was removed and subjected to the Kaiser test. If the test showed the
presence of free amine (resin turned blue) the coupling described above was repeated,

35  otherwise the resin was washed with DCM (3 x 20 mL), MeOH (2 x 20 mL), and
DCM (2 x 20 mL). The resin was dried in vacuo at room temperature.

Step B:Displacement of bromide with methyl thioglycolate.

The 2-bromo hydroxymate resin prepared in Step A (0.45 g, 1.1 meq/g) was placed in
40  a20 mL scintillation vial and suspended in THF (2 mL). Methyl thioglycolate (286 mg,
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reaction was filtered and washed with DCM (2 x 2 nm.), DWF (2 x 2 nmL), MOH
(2 x 20 WORY4243d DCM (2 x 2 nL). The resin was dried inp¢gfjsgs/ffess 00OM

tenperature. Step Di Oxidation of sulfide to sulfone.

2- (4- Hydr oxybenzenesul f anyl ) - N- hydr oxy- 3- phenyl - pr opi onami de resin prepared

in Step B (110 ng, 1.1 neq/g) was suspendedsi.n DCM (3.0 nlL) and nCPBA (132 -

ng) 25 was added. The reaction m xture was shaken on an orbital shaker at

\rM O?Ln t[xe:'r\r/lp(er2 a; Ufé; gégy Qo&mnaéma@mm mgheoqutwma&aiabh?er 14 Nthdee.7ae
Th i

% h?4;ﬁ§ IZ po\;\g;eﬁiaaeaalﬁomy}rhe Peabryeh mixyurs wals poyded fito i pmm‘bpg&exfergﬁhgebmel
orepared | n St DRPEV R Bgeiypronpiest Ak RASER AN waRUA MBI X 3 BER N s

TFA (1.0 my wad (aatcﬂamL)'IIhMFr(éanit), MeORE2 x B alenaridbbPCM (oxi2 mk.). (Themesin was

t enperat ure. |H]Iq 535t %W%ddnteered and the resin washed with DCM (2

x 1 nm). The f rate I'ng were caonbi ned and concentrated to
dryness on a Savant SpeedVac Plus. Methanol (1 ni) WO 99/ 42436

PCTI US98/ 17633501,Jf§omoﬁgg§ﬂﬁa@gs{,ﬁgm&xture concentrat ed 84% [err] 215
nm 'H NVR ( DM& err] 41 (brs ' 95 (brs. (1 H), 7.30-7.15

(m 5 H, 7.100 Hadrozywbm@ﬁwr‘eme-lzﬁﬂﬁynylka@sc @gid methyl egebseswarepgem)m
2.79 (dd, hoH) step BT(1S0Mmg! axpthéy/ fcw% sk dﬁ&adrnhescw‘(smmr chﬁy}l)%”'eéf zed
using_aPPr OPr ! Bt SRl ek ioad T k. FbnaRhshul SLL Q115 W05 e Reld Rl

2- ( 4- Hydr oxybenfistnreswhs shaken ohl—ahynlbltakyhdkephampmqemmamfbrdm - 28%osy. rThe215
nm Exanple 12

2-(4- Hydroxybe%czagtrll%nsWﬁfﬂterF aﬁwas&re%)\@thé)cmlé%)@nﬂ%pl ona m%)YMe[OeHﬁ *215

[err] 15 [err]amIWar@dJDSM ﬂqﬁ}ﬁpemmq@edznmawatmmwmam H) |

7.68-7.57 ¢&n 2 H), 7.28- 7.17 (m 3 H, 7.08-7.98 (m 2 H), 6.95-6.87 (m

2 H, 3.96 (t, E%' 3.02 (d, 2 Exanpl e 128 20

2- (4- Acet yl ani SEPIEOxidation of syifids togulfers-oxy - 3- pheny! - pr opi onani de. 86%

[err]8 5%5 Bm [ @FHy: dx‘oki’ugRrGl{aM fopane-1-sulfanyl) i 4did Snettlyl Fster ki P ml

'2_? 8 4 -(d d, (1rls_|) S%eﬁ_% 5{1{0 mggzll_omqu’grpwas s|_|.);pen§e<§3 in f)&M il3 BDmL) an%Bm@gA H)

_ _ was added. The reaction mixture was shaken on an orbital shaker at room temperature
20 for 12 - 24 hours. The reaction was filtered and washed with DCM (2 x 2 mL), DMF

(2x2mL), MeOH (2 x 2 mL), and DCM (2 x 2 mL). The resin was dried in vacuo at

room temperature.

~ Step E: Cleavage of (1-Hydroxycarbamoyl-propane-1-sulfanyl)-acetic acid methyl ester
25  from resin
The (1-Hydroxycarbamoyl-propane-1-sulfanyl)-acetic acid methyl ester resin prepared
in Step B (150 mg, 1.2 meq/g) was suspended in DCM (1.0 mL) and TFA (1.0 mL)
was added. The reaction was shaken for 1 hour at room temperature. The reaction was
filtered and the resin washed with DCM (2 x 1 mL). The filtrate and the washing were
30 combined and concentrated to dryness on a Savant SpeedVac Plus. Methanol (1 mL)
was added and the mixture concentrated. LCMS (APl-electrospray) m/z 228
(M+Na)*.

The hydroxamic acids of Examples 120-124 are synthesized using appropriate starting
35 materials and following the steps in example 119.
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Exampl e 129 25
2- (4- Acet y| aMih¥a#a6zenesul finyl ) - N- hydr oxy- 3- phenyl - pr opi ongigffes RY
[err] 215 nm Exanple 130 30 '
2- (4- Acetyl am no- benzenesul f onyl ) - N- hydr oxy- 3- phenyl - pr opi onam de. 95%
~[ert] 215 nm Exanple 131 35 -113 -
4- Hydr oxycar banoyl 4- (4- met hanesul f anyl - phenyl sul fanyl )-butyric acid nethyl
ester Step A: Coupling of 2-bronp-5-net IBangleit20i ¢ acid to hydroxyl am ne
resin. 4-[err]-Methyl hydroxyl am ne- phenoxynet hyl - copol y(styrene- 1
% di vi nyl benzend]}-Hydsixycarbamoyl4prépage-1sufongiac)ic acid hpdmeganide. a pepti de
- synthesi s vessel 5 ' ( + WD 99/ 42436

PCTI US98/ 17633 L@@S(ﬁﬁf@%&gﬁgmgf@%%ﬁ# 1 glutarate (3.87 g, 3.0 eq.)
HOBt (4.4 ¢,36.0 eq.) and DIC (3.4 mL, 4.0 eq.) were added. The reaction

was shaken on an orbital shaker at roo% o re for 2 - 16 hours. The
reaction was filtered and washed with wx m.). A sanple of resin

was renoved and (§%€Qb&ﬁoﬂrb%ﬂr§g%§%m%§®%ﬁeﬁé a&d@&@@t fé‘?{;‘e showed t he

presence of fre\ip@ ne_(resin_tur e couplin ri bed above was
repeat ed, ot her e %im%é%gmsmayhm@@ao(@%ﬁho nm), MeOH (2 x 20
m.), and DCY(2 x 20 nL). The resin was dried in vacuo at room tenperature.

Step B: Displacenent of bromde with 4- hxgzj(r oxilthi ophenol. 10 The 2-brono
hydroxymate resin prepared in Step A (0.Ex8mgle 125" npq/g) was placed in a 20

R L
1, 8-di azabi cycl oﬁquomggcd_g) 5909 (SRBlljf%)(f)“%)g (pbl%ﬁ%?&re@’ imgﬁ-%@%‘gﬂﬁ l'I'he

reacti on was shaken at roomtenperature react
m xt ure was 1poudd2i60:054a(mpl ¥y bRy, 2 HYyY. 5950k, reH),f 1.82 gskxwt i 1D,

pol ypropyl ene fiyde, /. fd . Lt h DME , water 9:1
(2 x 2 n), DI\/FOI(éf %%ﬁi'@@ﬁ"gﬁkng%ﬁgcw%gﬂﬁzgﬁﬂﬁ& he resin was
dried in vacuo at roomtenperature. Step C. Oxidation of sulfide to

sul f oxi de. Example 123

20  (1-Hydroxycarbamoyl-propane-1-sulfinyl)-propionic acid hydroxyamide.
83% @ 220 nm; LCMS (APL-electrospray) m/z 280 (M+H)".

Example 124

25  (1-Hydroxycarbamoyl-propane-1-sulfonyl)-propionic acid hydroxyamide.
100% @ 220 nm;

Example 125
30 2-(4-Hydroxybenzenesulfanyl)-N-hydroxy-3-phenyl-propionamide

Step A: Coupling of 2-bromo-3-phenyl-propionic acid to hydroxylamine resin.
4-0-Methylhydroxylamine-phenoxymethyl-copoly(styrene- 1%-divinylbenzene)-resin’
(5 g, 1.2 meq/g) was placed in a peptide synthesis vessel and suspended in DMF (40
35 mL). 2-Bromo-3-phenyl-propionic acid (3.5 g, 3.0 eq.) HOBt (4.4 g, 6.0 eq.) and
DIC (3.4 mL, 4.0 eq.) were added. The reaction was shaken on an orbital shaker at
room temperature for 2 - 16 hours. The reaction was filtered and washed with DMF (3
x20mL). A sample of resin was removed and subjected to the Kaiser test. If the test
showed the presence of free amine (resin turned blue) the coupling described above
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20 4- Hydr oxycar banoyl - 4- (4- net hanesul f anyl - phenyl sul fanyl)-butyric acid
met hyl est @ip Jopskdg prepared in Step B (73 ng, 1.1 neq/Q) Vag-FAe gl:%d I n
DCM (1.5 nlL) and 70% tert-butyl hydroperoxide (0.49 nlL) benzenesuftonic acid
(24 ng) were added. The reaction m xture was shaken on an orbital shaker at
roomtenperature for 12 - 24 hours. The rqagtion was filtered and washed '
with DCM (2 x 2 m.), DMF (2 x 2 nmL), 25 MeOH (2 x 2 nL), and DCM (2 x 2

). The resi nyepdhtddeBthbAviVehi Fest who WH3HeR TRADEM & x S0SRLY MESH2! 200 of

sul fide to sul fone. . L

4- Hydr oxycar baBbyand DCM (2 & 29 mals), The rpin Wassdripddr vecyant OO tefineratye; d net hyl
ester 30 resin prepared in Step B (73 ng, 1.1 neqg/g) was suspended in DCM
(1.5 nL) and (87 was, added. . The r.eacti.on nm.xture was shaken on an
orbi t al shake%ngﬁrléﬁma?%’éPg?@ngﬂ‘ﬂm ydroXythiopheRol. the reaction was
filtered asd VEis@bromd kydeiyniate vesi préparedlyStep2A X0.33 g, )1.2 Mixg¥d) (Wasxplacediin ,
ngngw (Qzegv gaggbhxb{cﬁ‘nem{aﬁéﬂ Pial'B%a SHsp&ifhel tn R 2 FLy. PRYGHPHiHhEsT 230

4- Hydr oxycar bamgy5.04eq. )4 -sodinihpiodide| 297 yhg,phongqg. s and s8ydixzabinyclof$.¢.0dunidgc-7-

met hyl ester f i @ 9/ 4 ;
PCT| US98/ 17633&-%”%@’ ?hlg m1Y3 8 éq.?%@re added. The reaction was shaken at room

4- Hydr oxycar bafmppramrg frnk2 -1 hh bewrss 2 reagiinanipixiure (s \nopreguinta 3 eolyprapylese hy |
o) ok D AR ) By gy o 1tk wuges g oh BN £ O
tenperat ure. TR TWaseT 2 &Fiq@éﬁgﬁﬁiWQéM%gﬁ%)’ B (’ng 1
n). 5 The finl}. Fiegesiitiat BEed\Sacigatioon e@psramagd and concentrated to
dryness on a Savant SpeedVac Plus. Methanol (1 nL) was added and the

m xture concentrated. 77% [err] 215 nm LCMVS (APl-el ectrospray) mz 316
(MrH) [ err]. ThteptiOnidatiorcofzmifile tosulkocadpl es 132- 139 are synt hesi zed usi ng

Exampl e 132 a- %&%‘?@@f%‘&?%%z@mﬁnoyﬁi@?}gﬂ{*ﬁ%&é‘%@%ﬁ%@%ﬁﬁia h R 0L
acid 15 hydr oXiRnB cé.lo 8 i dr meqse) sSWasnsusreneed AaleGlpleéfi.%oggf)a % B
(MtH) [err]. EX&E@lh?d&i&oxide (0.73 mL) benzenesulfonic acid (36 m%) were added. The reaction
4 Hydr oxycar bagedl e 4 LR 80 63 Ui ekl S bR b Skl R05" 54 3848, The
reaction was filtered and washed with DCM (2 x 2 mL), DMF (2 x 2 mL), MeOH (2 x
20 2 ml), and DCM (2 x 2 mL). The resin was dried in vacuo at room temperature.

Step D: Oxidation of sulfide to sulfone.
2-(4-Hydroxybenzenesulfanyl)-N-hydroxy-3-phenyl-propionamide resin prepared in
Step B (110 mg, 1.1 meq/g) was suspended in DCM (3.0 mL) and mCPBA (132 mg)

25 was added. The reaction mixture was shaken on an orbital shaker at room temperature
for 12 - 24 hours. The reaction was filtered and washed with DCM (2 x 2 mL), DMF
(2x2mL), MeOH (2 x 2 mL), and DCM (2 x 2 mL). The resin was dried in vacuo at
room temperature.

30 Step E: Cleavage of 2-(4-Hydroxybenzenesulfanyl)-N-hydroxy-3-phenyl-propionamide
from resin. : :
The 2-(4-Hydroxybenzenesulfanyl)-N-hydroxy-3-phenyl-propionamide resin prepared
in Step B (110 mg, 1.2 meq/g) was suspended in DCM (1.0 mL) and TFA (1.0 mL)
was added. The reaction was shaken for 1 hour at room temperature. The reaction was

35 filtered and the resin washed with DCM (2 x 1 mL). The filtrate and the washing were
combined and concentrated to dryness on a Savant SpeedVac Plus. Methanol (1 mL)
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20 hydroxyam de. 78% [err] 215 nm LCVS (API-el ectrospray) mz 380

(MeH) [err]. WCeaaRe36134 PCT/US98/17633
4- Hydr oxycar banmoyl - 4- (4- br ono- benzenesul fanyl ) -butyric acid hydroxyam de.

25 93% [err] 215 nm Exanple 135
4- Hydr oxycar banoyl - 4- (4- br ono- benzenesul finyls)-butyric acid hydroxyamn de.
30 80% [err] 215 nm Exanple 136

sl s Pf‘”" | qq,;éé‘@c[dg,ﬁ aenzenesul Lomdl WOYE A8 R IbRRE 4%
o e ae. S35 bOFE {0/ LRI SREFISRRES BEsHlo WA . S15ded™

PCT/ US98117633 -H)l &3 @Ex APy 3.034dd, 1 H), 2.79 (dd,

4- Hydr oxycar bamoyl - 4- (2-trifl uor orret hyI benzenesul fonyl)-butyric acid
hydr oxyam de.. 72% [err] 215 nm
4- Hydr oxycar Banobhehydyoxamic acids of (ﬁ’@ﬂ&‘;ﬁ 1g@ﬂ§% AE<SYPthe$ized) USiRg JpDrepriatg garting

hydr oxyani de. 9GQHate@dl dndbilowing tHeCstdps vk aenple 025

2- (3- net hoxy- benzenesul f anyl ) decanoic acid hydroxam de 15 Step A
Coupl i ng of 2-brono-decanoic acid to hydroxyl am ne resin.
4-[err]-Methyl hydr oxyl ani ne- phenoxymet hyExaenpioll2§ st yrene- 1

% di vi nyl benzene)-resin' (4.5 g, 1.2 nmeq/g) was placed in a peptide

synt hesi s vd$sel2-@Hydmwosytendadsulfinf)4V-fytidoxy-3-phéhyBpmpiondmidn 33% @14 nfmt. 07
g, 3.0 eq.) HOBt (4.4 g, 6.0 eq.) and DIC (3.4 nL, 4.0 eq.) were added. The

reacti on was shaken on an orbital shaker at room 20 tenperature for 2 - 16
hours. The reaction. was filtered and waEtampianil2h DVF (3 x 20 nlL). A sanple
. of resin was renpved and subjected to the Kaiser test. |f the test
2-(4-Hydroxybenzenesulfonyl)-N-hydroxy-3-phenyl-propionamide. 77% @ 215 nm;
15 'HNMR (DMSO d-6) & 10.50 (brs, 1 H), 7.95 (brs, 1 H), 7.68-7.57 (m, 2 H), 7.28-

7.17 (m, 3 H), 7.08-7.98 (m, 2 H), 6.95-6.87 (m, 2 H), 3.96 (t, 1 H), 3.02 (4, 2 H).

Example 128
20  2-(4-Acetylamino-benzenesulfanyl)-N-hydroxy-3-phenyl-propionamide. 86% @ 215
nm; 'H NMR (DMSO d-6) 8 10.50 (brs, 1 H), 10.03 (brs, 1 H), 8.13 (brs, 1 H),
7.56-7.12 (m, 9 H), 3.67 (q, 1 H), 3.08 (dd, 1 H), 2.84 (dd, 1 H), 2.04 (s, 3 H)

Example 129
25
2-(4-Acetylamino-benzenesulfinyl)-N-hydroxy-3-phenyl-propionamide.
73% @ 215 om.
Example 130
30
2-(4-Acetylamino-benzenesulfonyl)-N-hydroxy-3-phenyl-propionamide.
95% @ 215 nm;
Example 131
35

4-Hydroxycarbamoyl-4-(4-methanesulfanyl-phenylsuifanyl)-butyric acid methyl ester

Step A: Coupling of 2-bromo-5-methyl glutaric acid to hydroxylamine resin.
4-0-Methylhydroxylamine-phenoxymethyl-copoly(styrene-1%-divinylbenzene)-resin’
40 (4.5 g, 1.2 meg/g) was placed in a peptide synthesis vessel and suspended in DMF (40
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showed the presence of free amne (resin turned blue) the coupling

descri bed @fR448s repeated, otherw se the resin was washegl¥édaniyl (3 X
20 m.), MeOH (2 x 20 nmL), and DCM (2 x 20 nlL). The resin was dried 1 n vacuo
at roomtenperature. 25 Step B: Displacenment of bromde with S
3- met hoxy- benzenet hi ol . The 2-bronmp hydroygmate resin prepared in Step A
(0.22 g, 1.2 neg/g) was placed in a 20 nL scintillation vial and suspended

in THFE (2 ni) 3 &bt 197
ng, 5.0 eq.) anj %/Eé@?ﬁza I'C ﬂh(%]ﬁf%@@%ﬁ)Q—I@Etl44%0(3'019§2)(aﬂd951€(
3.0 eq.) were(ihélaléd40¢ﬂé wm@d ﬁ Thesreactionamasay ak%ﬁn%ﬁﬁﬁ%ﬁw gpomy
bar ol 1 € e o N B B naahe . e U2
red.an e
2 mL), DMVF: waﬂtlr 9Alsa{nPlex°ér9§E5 wapyfgmoved and s ‘ﬁ%&éjﬁd( %5 tes&ngf %%
é( Irrh;t i 1265][ e§hc|5b¥¢%ﬁle seﬁclef of ﬁesum%t(remmmmemu couplihg Gesepibéd above
of sulfide u ox

aci d hydroxam“ﬂér?l’égﬁeh ?fﬁ%‘ﬁ’é?e ef"ﬁmé’f' ‘QQW@%&%QF&? %ﬁiggended
in DCM (1.5 mgL)aasd DGM(HQthII)yIMsmpmdnedlm\(cﬁudﬁtmbmtbmpmmm fonic

acid (24 ng) were added. The reaction m xture was shaken WD 99/ 42436
PCrUS98s7633 -119- on an orbital shaker at roomtenperature for 12 - 24

EE;JrSI\/E-g—]Ie gemwlwmmmtefbmwmwwmpml(Z x 2 m), DWF (2 x 2
roomterrpepat Lﬁ“hgzn%);mogis g gmg{ ?g FISEF?FEIOemtgeq ﬂﬁie&/é)bd&s‘pﬁﬁe&uﬁt
2- (3- Met hoxy- be?@ﬂéhé@@ﬂ@t?ﬂ‘b‘%l@@éménd&éll@ étﬁw thiophenol £206,
ﬁ; gpagd(e 53 gﬁ,emreslot . (C)yn g&ymﬁ&lsf?gmagwﬂﬁ ﬁn'u 5grmazaa clmalnmaac-m)
s. s on an, or
t enper at ur e fd"Pelg) Uo8. IEOH{IS 39@}356?#@9 &/a ﬁ’ @&‘8’31 Wi ﬂeﬁrgﬂ%frph
'[I?Eg/l Egsx 2 M)tgm%uf&d for 12 -M9 houk§. TheMehttiohZnixnite mla); jpoared iMGM pélypropylens .
in . was drie Q t
2 Cat ot ndbay e bt B Rl o BROPHRE B, Wicied hiRedshed WARLBHE ix 2 |\
2- (3- net hoxy bahz@MEmatqrM IZjléé’ambi) DME @ mi;BrMs’@ﬁ(aéi 2 anli), apd DEM &2 X 3

Step mL). The resin was dried in vacuo at room temperature.

Step C: Oxidation of sulfide to sulfoxide.

20  4-Hydroxycarbamoyl-4-(4-methanesulfanyl-phenylsulfanyl)-butyric acid methyl ester
resin prepared in Step B (73 mg, 1.1 meq/g) was suspended in DCM (1.5 mL) and
70% tert-butylhydroperoxide (0.49 mL) benzenesuifonic acid (24 mg) were added.
The reaction mixture was shaken on an orbital shaker at room temperature for 12 - 24
hours. The reaction was filtered and washed with DCM (2 x 2 mL), DMF (2 x 2 mL),

25 MeOH (2 x 2 mL), and DCM (2 x 2 mL). The resin was dried in vacuo at room
temperature.

Step D: Oxidation of sulfide to sulfone.
4-Hydroxycarbamoyl-4-(4-methanesulfanyl-phenylsulfanyl)-butyric acid methyl ester
30 resin prepared in Step B (73 mg, 1.1 meq/g) was suspended in DCM (1.5 mL) and
mCPBA (87 mg) was added. The reaction mixture was shaken on an orbital shaker at
room temperature for 12 - 24 hours. The reaction was filtered and washed with DCM
(2 x 2 mL), DMF (2 x 2 mL), MeOH (2 x 2 mL), and DCM (2 x 2 mL). The resin was
dried in vacuo at room temperature. '
35
Step E:Cleavage of 4-Hydroxycarbamoyl-4-(4-methanesulfanyl-phenylsulfanyl)-
butyric acid methyl ester from resin.
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B (73 mg, 1.2 neq/g) was suspended in DCM (1.0 nL) and TFA (1.0 nlL) was

~ added. The rw&394aM6was shaken for 1 hour at room tenperat ur @CTAsE8/A@ICt i ON
. was filtered and the resin washed with DCM (2 x 1 nmL). The filtrate and the
washi ng were conbi ned and concentrated to dryness on a Savant SpeedVac

Pl ds. Methanol (1 nlL) was added 20 and thH7m xture concentrated. 89%
[err] 215 nm The hydroxam c acids of Exanples 141-145 are synthesi zed

usi ng appropri atfes4-Hydroxgcarbimoylad-@l-raetiateotlfaayi-pigenysalfatydpsutyrit asidnmplethyl

5005 et hoxy- berfSERIESTN FFRRTS BeLenB: (73 108 Arae) M4 suspegded i PEM £10 mh

Exanpl e 142 30 2und rBet(hOSxmi)ewaenddad. f oThd yedetionnwias shakeh Howldoheuri aterood6 %o

[err] 215 nm Exg 4 : . .
5% - ot hanesul aTBAe? ThYeaction was fitered and the resiy washed with DCM (0.5, )
215 nm LCVBS( AHhedilieate aad theayashing aveze ombvingd ped eqneentraigd togirymesg®n a Savant

PCTI US98117633 - ;
2- (4- met hanesul fs' ny i’ag?n‘ggerﬁg%lw @é&lrslla)e‘élgsng?dg da%?ﬁ%’r‘%?a%’%?“é?%??r r@i
215 nm LCVB ( ARiILS ams &GME pABLglecospraymiaddty(MtD]-. 5 Exanpl e 145
2- (4- met hanesul f onyl - benzenesul f onyl ) decanoi ¢ aci d hydroxam de. 92% [err]
215 nm 10 .. anpl e, 146 ) ) )
3- benzyl oxy- N- hyldedygrosamis agids Wgﬁéé‘BPlF%ﬁ%'igéﬁ?éﬁg@ﬁﬁ%W‘}g PRI HRS
Step A: Coufbi ngndérials anddolowidg fersteps dxexapiptaidani ¢ acid to hydroxyl am ne
resin. 15 4-[err]-Methyl hydroxyl ani ne- phenoxynet hyl - copol y(styrene- 1
% di vi nyl benzene)-resin[err] (4.5 g, 1.2 neqg/g) was placed in a peptide
- synt hesi s vessel and suspended in DVF (Zfxamiple 132

S- 2- Brono- 3- benzyl oxy-propionic acid (4.2 g, 3.0 e(}.) HOBT (4.4 g, 6.0 eq.)
and DI C (3.4 ni 4-Hydroxycaybameyb4-4étanethangyulfinyé-phenytsnliinyd-sityrlesasidon an or bi t al

shaker at rqgm t@gmé,m%gﬂ% .alin%glﬁgﬁey@ﬂm )R 3)4@ggf+gzdered and

washed with DV 3 X resin S renove
subjected to the Kaiser test. If the test showed the presence of free am ne

(resin turned blue) the coupling descri B@anphoy3ss
4-Hydroxycarbamoyl-4-(4-methanesulfonyl-phenylsulfonyl)-butyric acid
20 hydroxyamide. 78% @ 215 nm; LCMS (API-electrospray) m/z 380 (M+H)".

Example 134

4-Hydroxycarbamoyl-4-(4-bromo-benzenesulfanyl)-butyric acid hydroxyamide.
25 93% @ 215 nm.

Example 135

4-Hydroxycarbamoyl-4-(4-bromo-benzenesulfinyl)-butyric acid hydroxyamide.
30 80% @ 215 nm.

Example 136

4-Hydroxycarbamoy!l-4-(4-bromo-benzenesulfonyl)-butyric acid hydroxyamide.
35 77% @ 215 nm.

Example 137

4-Hydroxycarbamoyli-4-(2-trifluoromethyl-benzenesulfanyl)-butyric acid
40  hydroxyamide. 93% @ 215 nm.
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was repeated, otherwi se the resin was washed with DCM (3 x 20 nmL), MeOH (2
x 20 nl), wodoReAgs(2 x 20 nmL). The resin was dried in vacuop@tusssansss
tenperature. 25 Step B: Displacenent of bromide with

4- (met hyl t hi o) t hi ophenol . The 2-brono hydroxymate resin prepared in Step A_
(0.22 g, 1.2 nmeq/g) was placed in a 20 nm_iggintillation vial and suspended
in THF (2 m.). 4-(Methylthio)thiophenol (206 ng, 5.0 eq.), sodiumi odide
(197 ng, 5.0 eq.) and 1, 8-di azabi cycl oi:_;ﬁarﬁplg]wgdec-% ene (DBU, 0.12 ni,
3.0 eqg.) were added. The reaction was shaken at room 30 tenperature for 12
- 16 hours. TheHyBR&YéRPanid arifiasronRiiyt-Benzghesubfing)-buyriyadiene syringe
barrel fitted wifh a %?]8@0@{ 1esne frit, filtered and washed with DMF (2 X
2 nL), DNF:watWYf“‘E- STRE (2 nl), MeOH (2 x 2 L), and DCM (2 x
2 mL). Thesresin was dried in vacuo at roomtenperature. 35 Step C

Oxi dation of sulfide to sulfoxide. Ex e 139

3- Benzyl oxy- N- hydr oxy- 2- ( 4- met hanesul fanga/'inpbenzenesul fanyl ) - pr opi onam de

resin preparedy,i ATBD 4 SIS ik3cidCM (1.5 nl)
and 70% tert- %mﬁggﬁrg%@r@xﬁe w?’%’%ﬁkgﬁgnesﬁﬁ&ﬁﬂg acll d (24 )
were added. Theydroxyamide: 99« @215 m@s shaken on an orbital shaker at room
tenperaturg for 12 - 24 hours. The WO 99/ 42436

PCT/ US98/ 17633 -121- reaction was filtered and washed with DCM (2 x 2 nL),
DMF (2 x 2 nmL), MeOH (2 x 2 nL), and Démf*?%@m. The resin was dried in

vacuo at roomtenperature, Step D Oxidatd on of sulfide . to sulfone. 5

3- Benzyl oxy- N- hydr oxy- 2-%'@-‘%&%9%?% Pﬂ)@é‘ﬁ‘?@ﬂ’é&ﬁ}dr HA*ANIS bi onani de

resin prepared in Step B (73 ng, 1.1 nmeg/g) was suspended in DCM (1.5 nlL)
and nCPBA {87 Swp 2-brbmordeamtdioacidtodiydrexylmmning tesiren on an or bi t al

Av@ouplitrgeat
hak t t 12 - 24 | an: ' d
wnahod wi t - OG- I Bhind dhéndigmk ,-ém%%ﬁ%ﬁ?%@%rﬁ#‘%ﬁﬁzﬁ Y2
nL). The resi n(4as, HRimsg/g0vasiphaced i peptidesynthesinyrsselapd susponded i DME@0age
of 3-benzyl oxyulihhy HirBxb-decdibid BidaNes ¢ Banyy.) BroBe@es ¢, femeh))-and DIC (3.4

' i de f . TIh . :
5 benzyl oxy- - Alarbty1). aiddsdncThn eastip. e ShAke AP ahyFYita) s A FBm 15
resin prepggeddniperitar fBr 2 736 hours.1 TRe reaatien wasfiltared mehwashed willCRIME (D xr20)

Comer at ure. TR cRRPBF (i FEEFbSi i AVFSEH ol kabtied Jpptls, |

nm). The filtr ahewehthe presence of free amine (resin turned blue) the coupling described abov

was repeated, otherwise the resin was washed with DCM (3 x 20 mL), MeOH (2 x 20
mL), and DCM (2 x 20 mL). The resin was dried in vacuo at room temperature.

25
Step B: Displacement of bromide with 3-methoxy-benzenethiol.
The 2-bromo hydroxymate resin prepared in Step A (0.22 g, 1.2 meq/g) was placed in
a 20 mL scintillation vial and suspended in THF (2 mL). 3-Methoxy-benzenethiol (185
mg, 5.0 eq.), sodium iodide (197 mg, 5.0 eq.) and 1,8-diazabicyclo[5.4.0Jundec-7-

30 ene (DBU, 0.12 mL, 3.0 eq.) were added. The reaction was shaken at room
temperature for 12 - 16 hours. The reaction mixture was poured into a polypropylene
syringe barrel fitted with a polypropylene frit, filtered and washed with DMF (2 x 2
mL), DMF:water 9:1 (2 x 2 mL), DMF (2 mL), MeOH (2 x 2 mL), and DCM (2 x 2
mL). The resin was dried in vacuo at room temperature.

35
Step C: Oxidation of sulfide to sulfoxide.
2-(3-Methoxy-benzenesulfanyl)decanoic acid hydroxamide resin prepared in Step B (73
mg, 1.1 meg/g) was suspended in DCM (1.5 mL) and 70% tert-butylhydroperoxide
(0.49 mL) benzenesulfonic acid (24 mg) were added. The reaction mixture was shaken
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t he washi ng were conbi ned and concentrated to dryness on a Savant SpeedVac
Pl us. Met hanD9%M243k) was added and the m xture concentr at edpctaffod/eigsd 215
nm LCMS 20 (API-electrospray) mz 350 (MtH) . The hydroxam c aci ds of
Exanpl es 147-151 are synthesi zed using appropriate starting materials and
following the steps in exanple 146. 25 -119 -

Exanpl e 147

3- Benzyl oxy- N- hyslafybifat éMwﬁhm&m&m-memzeaaMfmmﬁ e nfilebeed

0% [err] 215 no LOVE, CARISERS Y Lo, BT £ 2380, M26R (212 mL3%nd DeM 2

Exanpl e 148

3- Benzyl oxy- N- hx@rmi)y The fetinmeds dried snibdomo\at rdoemntzmperatkd. onyl ) - pr opi onamni de.

63% [err] 215 nm LCVS (APl-electrospray) nmlz 414 (MH)[err]. 35

Exanpl e 149 3-Benzyl oxy- N-hydroxy- 2-(2-chl oro- benzyl sul fanyl) - pr opi onam de.
90% [err] 21% n#tep D:Oniation aPsulfiie to sulfone.

PCT/ US9/ 117633
3- Benzyl oxy- N hy(J§ gﬁ%%%%m%lgﬁw01c {/c}rgxagpg%ﬁe(s)xﬁ repgred “} 887P[Be 73]
215 nm 5 mg, 1.1 meq/g) was suspended in DCM A (87 mg) was added:

3- Benzyl oxy- N- hytlg peviof thigrzd) Was Qhékﬁi%)i'a%%rﬁm)éhzilcepﬁtqabﬁrtéﬂb&ﬁmJ%@lberM
215 nm Exanpl e, 152

2 (2 br omo- bans bARS AR ARAion Nk Flered o weshed BREH: 0.k 9 mLip DR hkd B0

. St epA: Coupl 1G9 Mecﬁ—lmQﬂ@n&)(&xaqumt 24mY).) THY RBInORAC didéd & Ycuo at room
hydr oxyl am ne r

|
- 4-Terr]-Methyl hg‘?ﬂwr&m ne- phenoxynet hyl - copol y(styrene- 1
% di vi nyl benzene)-resin' (4.5 g, 1.2 neg/g) was placed in a peptide

th
2.8 om- 5ok TR ISIa e Jf 1 isn By, dydorgaie
g, 6.0 eq.) andresiic (3 4 m, 0 eq.) were added. The reaction was shaken
bi t t
on an or ;ngsm;;r%g%g%etﬁa@wﬁ?ﬁhw&gw &cid h%(ﬁ'o{#ﬂﬂﬂ sTrb répaRA lhcsaeﬁ/vas
renoved and subjBed8due.tle? MAYEKHASBIPendsd in D H@F@@%WEM& Otfﬂle) W%Q@#@e
of free am ne (rhgirdaction WashakerEbr | ABurCH? viinh e ﬁzﬁﬁél *!B&re%@ﬁbfﬁwmﬁﬂltered and

repeat ed, ot her se .t he resi X, 20
ey Dowt (e et masteduth BEM £ 3050 e (05 e, Wt combined
. and concentrated to dryness on a Savant SpeedVac Plus. Methanoi (1 mL) was added
20  and the mixture concentrated. 89% @ 215 nm.

The hydroxamic acids of Examples 141-145 are synthesized using appropriate starting
materials and following the steps in example 140.
25 Example 141
2-(3-Methoxy-benzenesulfinyl)decanoic acid hydroxamide. 96% @ 215 nm.
Example 142
30
2-(3-Methoxy-benzenesulfonyl)decanoic acid hydroxamide. 96% @ 215 nm.
Example 143

35  2-(4-methanesulfanyl-benzenesuifanyl)decanoic acid hydroxamide. 85% @ 215 nm;
LCMS (API-¢electrospray) m/z 342 (M+H)".
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tenperature. 25 Step B: Displacenent of brom de with 2-bronothi ophenol. The

2-bronp hydvosysmse resin prepared in Step A (0.22 g, 1.2 ngpghésodpfesd! aced
ina 20 nL scintillation vial and suspended in THF (2 nL).

2- Bronot hi ophenol (249 ng, 5.0 eq.), sodiumiodide (197 ng, 5.0 eq.) and

1, 8-di azabi cycl o[ 5. 4. 0] undec-7-ene 30 (Digpp.0.12 nL, 3.0 eq.) were added. °

The reaction was shaken at roomtenperature for 12 - 16 hours. The reaction
m xture was poured into a pol ypropyl engxﬁﬂlﬂéqgg barrel fitted with a

pol ypropyl ene frit, filtered and washed wth DM (2 x 2 nlL), DVF: water 9:1* 

(2 x 2 n), Uﬁ%&etﬂhﬁesulmﬂrbén%eﬁés@ﬁﬂ%lecm &Y Hydroxathide.) 86%@ 93! Amy\as

SL: ?gxz geyacuch&tdsr(x%ﬂfe&r s%rm%, %/3374’5 %p C. Oxidation of sulfide to

2- (2- Bronosbenzenesul fanyl ) - N- hydr oxy- 3- (3Hi mi dazol 4-yl ) - propi onam de
resin prepared in Step B (73 ng, 1.1 Wl V\ﬁ§ suspended in DCM (1.5 nL)
and 70% tert- butyl hydroperoxi de (0.49 Be enesul fonic acid (24 ng)
were added. T r ' <o .

et Usos) 17633 (aabaltony ek te it decanole scid pydropamide, 22% @ 215 pan.
tenperature for 12 - 24 hours. The reaction was filtered and washed with

DCM (2 x Zgm), DVF (2 x 2 ), Nem(gx&ﬂﬁe%, and DCM (2 x 2 nlL). The
resin was dried in vacuo at roomtenperature. 5 Step D: Oxidation of

sul fide to sul f0'3ebenz¥loxy-N-h3{\(li_roxy-2-(4-methanesulf_any1—benzenesulfan 1)-propionamide
2- (2- Brono- benzenesul T anyl ) -N- hydr oxy- 3- (3Hi m dazol - 4-yl 3’ pr opi onam de

resin prepared,in,Step,B , 1 meq/ was .suspended in DCM (1.5 nl)
T noPBa (67 S AaiiRg of L haor S het U Aroonic Sd0 BHOIREHABR A e bi t
shaker at ¥500n-Ochipthyiitydroxylaniné-phenoRyiméthyl-sopolfiistyrena t %-diningtbenfent F-esiatl and
washed with . . " (2
X 2 m). TheD%l's‘i'lé l%éeé&? g@q’ g?c?/@(}:{:}c}geﬁ{l é? é‘(yrn%"t&es%g uzliglﬁdr ésﬁgmeeé IE% avage
of 2- (2- br ono-wbhZARdomoadpenzyloxhispepisnic IcidAA-2 g1 38z.) HOBT) 4.pgopilbedi de
fromresin. 15p4 ﬂ_f(?f3.4 mL, 4.0 e%.) were added. The reaction was shaken on an orbital shaker
2- (2- brono- benzenesul fanyl’) - N- y?rgx - 3_;#‘3H-| m dazol - 4- IGL ﬁlro | Oniihm
resin prepar edatirW’Sﬁ?!BP%at{‘zR@ﬁﬁ: q! QX’H'E g feaghien E’ﬁ%ﬁlﬁf&% d vith H
and TFA (1200 ni3)x 2O L)0 Qe shmpld of F3Cwao fenvdv@d ha lsabjedted tolthb Kaiseftest. OTthe
tenmperature. test showed the presence of free amine (resin turned blue) the coupling described above
was repeated, otherwise the rgsin was washed with DCM (3 x 20 mL), MeOH (2 x 20
mL), and DCM (2 x 20 mL). The resin was dried in vacuo at room temperature.

25  Step B:Displacement of bromide with 4-(methylthio)thiophenol.
The 2-bromo hydroxymate resin prepared in Step A (0.22 g, 1.2 meqg/g) was placed in
a 20 mL scintillation vial and suspended in THF (2 mL). 4-(Methylthio)thiophenol (206
mg, 5.0 eq.), sodium iodide (197 mg, 5.0 eq.) and 1,8-diazabicyclo{5.4.0Jundec-7-
ene (DBU, 0.12 mL, 3.0 eq.) were added. The reaction was shaken at room

30 temperature for 12 - 16 hours. The reaction mixture was poured into a polypropylene
syringe barrel fitted with a polypropylene frit, filtered and washed with DMF (2 x 2
mL), DMF:water 9:1 (2 x 2 mL), DMF (2 mL), MeOH (2 x 2 mL), and DCM (2 x 2
mL). The resin was dried in vacuo at room temperature.

35  Step C:Oxidation of sulfide to sulfoxide.
3-Benzyloxy-N-hydroxy-2-(4-methanesulfanyl-benzenesulfanyl)-propionamide  resin
prepared in Step B (73 mg, 1.1 meg/g) was suspended in DCM (1.5 mL) and 70% ferr-
butylhydroperoxide (0.49 mL) benzenesulfonic acid (24 mg) were added. The reaction
mixture was shaken on an orbital shaker at room temperature for 12 - 24 hours. The
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" reaction was shake

The reaction was filtered and the resin washed with DCM (2 x 1 nL). The
filtrate andwoise/dpdashi ng were conbi ned and concentrated to dpgfgsss @32
- Savant SpeedVac Plus. 20 Met hanol (1 nL) was added and the m xture
~concentrated. 86% [err] 215 nm The hydroxam c acids of Exanples 153-154
~are synthesized using appropriate startingimterials and follow ng the
steps in exanple 152. 25 Exanpl e 153

2- (4- br ono- benz egaetior whsilkered\arlaWekisBed/with DS (2% dad9), PMB (2 x 17 AR), ie0H(2 x
© 69% @215 nm 30

o e e 29l 87 DIV (2 A2 A e osin o] (2000 51000 SRS i .

- Exanpl e 155 35 2-(3-fluorophenyl sul fanyl) -5-guani di no- pentanoic acid

- hydr oxyam de St . Coupl.in - br - 5-guani di no-pentanic acid to
* hydr oxyl aani ne ﬁ%g%&x&hongf&flﬁge tgs e

4- 0- Met hyl hyfir o3yBenzylory-dREydoony2{4pkethangsal fyryd-bynzenesulfasyd)-piopiohimitde e nedsir es

' 40 4. : ' I: | d

'Sﬂ[sgre[]}je it n( D@?ﬁ?& iff s%‘%g} Jﬁgge?héﬁéﬁjwaé‘s&pé]%& i DAV T 85RLS P RERB AN
mg) was pddel. 2TIRy wadion-rixaue was shakent emiar omhitall shiakesat ong. 0

PCT/ US98/ 17633 {8
eq.) HOBt (4.4 ) :
q.) ( %mﬁcr%%&;fgk }f‘fﬂ?‘% fzﬂl&‘ss f}rgnﬁ 4edtlion 4adfiftched 2HE WasiAdGHh DOV (21 X 2

er at roomtenperature for 2 -

hours. The reacfonDMIEE(% 2 oy MeQBA2 ¥k mbo apd DCYINE ¥ 3 mb)p Bbefesin Wasdrigsl o

of resin waggr enpyvRdo atvdomtbinpshigk t 0 the Kaiser test. If the 5 t est
showed the presence of free amne (resin turned blue) the coupling

. described above was repeated, otherwi se the resin was washed with DCM (3 x
20 nL), MeCH (2 SepX) GRRavageanl BEbhdybxy-2Qydioxy-2-{4enstieamesulfangl-skhza@dsulfanyhcuo

at room tenpera > . B. D spl acenment of bromde with
3-fl uorot hi ophek’gép?onfgng%%mf%gom hydroxymate resin prepared in Step A
(0.22 g, 1.2 medhg) wAdbemtylaxyeN-hydraxyQ-(Fmathinasulfahyltbenrenesidfanyh)¢ropionaendted

50 b, ) Cand?y, &8 E%E%%@B@P%P?h?ﬁ%ﬁé%%@gﬁﬁaﬁﬁeﬁﬁw%ﬂ@ P fnd
were added. The TFach® sHl)iwas addad.c The reactionwescshakemfarr ehousrat yoom tepgpeaivies |
The reaction m XhedrchBPwROHR&EM il tRe RsMALAREORMR DTM Y ki p%%e%u@md

fitted with a pq] ypr | ene frit, filtered an shed wt 2 2. nl),

DM vt or 0 3 306, Whsti Wers gembisiedand chehigiat to GYRES onesSavBeRPesdYao PR |

The resin was Methanol (1 mL) was added and the mixture concentrated. 76% @ 215 nm; LCMS
20  (API-electrospray) m/z 350 (M+H)".

The hydroxamic acids of Examples 147-151 are synthesized using appropriate starting
materials and following the steps in example 146.

25 Example 147

3-Benzyloxy-N-hydroxy-2-(4-methanesulfinyl-benzenesulfinyl)-propionamide.
70% @ 215 nm; LCMS (API-electrospray) m/z 382 (M+H)".

30 Example 148

3-Benzyloxy-N-hydroxy-2-(4-methanesulfonyl-benzenesulfonyl)-propionamide.
63% @ 215 nm; LCMS (API-electrospray) m/z 414 (M+H)",

35 Example 149
3-Benzyloxy-N-hydroxy-2-(2-chloro-benzylisuifanyl)-propionamide. 90% @ 215 nm.

SUBSTITUTE SHEET (RULE 26)



dried in vacuo at roomtenperature. Step C. Oxidation of sulfide to

sul f oxi de. wWA®99/4243d 3- F| uor ophenyl sul f anyl ) - 5- guani di no- pent apghfsod

hydr oxyam de resin prepared in Step B (73 ng, 1.1 nmeg/g) was suspended in
DCM (1.5 nlL) and 70% tert- butyl hydroperoxide (0.49 nL) benzenesul fonic
acid (24 ng) were added. The reaction m xtjgse was shaken on an orbital
shaker at roomtenperature for 12 - 24 hours. The reaction was filtered and

washed with DCM (2 x 2 nl), DVF (2 X 2p@mmieM3OH (2 x 25 2 nL), and DCM
(2 x 2 m). The resin was dried in vacuo a? roomtenperature. Step D -

Oxi dation of S3113t3i'1ﬂ@o)EyONﬁ’df}'H.iid%5}@-(2_-chloro-benz¥lsulﬁ_nyl)-pmpionamide.. 70% @ 215 nm.
2- (3- Fl uor ophenyl sul f anyl ) - 5- guani di no- pent anoi ¢ aci d hydroxyam de resin

prepared in Step B (73 ng, 1.1 neqg/g) was suspended in DCM (1.5 nL) and
MCPBA (87 mg) 30 was added. The reacExampki ¥lure was shaken on an orbital
shaker at roomtenperature for 12 - 24 hours. The reaction was filtered and

washed w t h DQ@vBerzyloxdy-NihydrdilyF2-(2chiod-bengylshifdayi X propiodamide, 72%0@EIH A, x 2
m.). The resin was dried in vacuo at roomtenperature. 35 Step E

Cl eavage of 2-(3-fluorophenyl sul fanyl)-5-guani di no-pentanoi c acid hydroxy-
am de fromresin. WD 99142436 Example 152

PCT/ US9B/ 110633 125 - The 2-(3-fl uorophenyl sul f anyl)-5- quani di no- pent anoi c

aci d hydr oxyan2-6&bramg-benzergsulfany-N-hsdegxy3-(3tbimigazol-45yljrprppipn suspended
in DCM (1.0 nL) and TFA (1.0 nL) was added. The reaction was shaken for 1

hour at room t gpay:ebiliihg JiN2-brGiA65LGH-i—adol-Ut Ak 4di€ tbe 'd?o%@&ﬂﬂ' ]
with DCM (2 x ?@rﬁt). l‘kltglegfiltrate an(g the 5 V\}g.’é i?\g wer e cong’;ne and
concentrated t%S¥ yness on a Savant SpeedVac Plus. Methanol (1 nL) was

added and t31e goMetlylig@negiiniins-phenoRPiethgl-cdpoBisiyrene- 1 T divinyibenxene)-cesint i ds
o EXapL oS 156 450 Sl Yo ot Lt AR sl g LR St
2- ( 3- FI uor ophem) s 42 Bropio-3-G3 HrimidadolvbyDamopionic eciddB §5hg: d3.0eqankiOBt (B4%,
[err] 220 nm k@G )AR'DI®! @Y hLSRORY) WBré addefl. (T rdchbh bas 1Rakeh FiPinCorbed
shaker at room temperature for 2 - 16 hours. The reaction was filtered and washed
20 with DMF (3 x 20 mL). A sample of resin was removed and subjected to the Kaiser
test. If the test showed the presence of free amine (resin turned blue) the coupling
described above was repeated, otherwise the resin was washed with DCM (3 x 20 mL),
MeOH (2 x 20 mL), and DCM (2 x 20 mL). The resin was dried in vacuo at room
temperature.
25
Step B: Displacement of bromide with 2-bromothiophenol.
The 2-bromo hydroxymate resin prepared in Step A (0.22 g, 1.2 meqg/g) was placed in
a 20 mL scintillation vial and suspended in THF (2 mL). 2-Bromothiophenol (249 mg,
5.0 eq.), sodium iodide (197 mg, 5.0 eq.) and 1,8-diazabicyclo[5.4.0Jundec-7-ene
30 (DBU, 0.12 mL, 3.0 eq.) were added. The reaction was shaken at room temperature
for 12 - 16 hours. The reaction mixture was poured into a polypropylene syringe barrel
fitted with a polypropylene frit, filtered and washed with DMF (2 x 2 mL), DMF:water
9:1 (2 x 2 mL), DMF (2 mL), MeOH (2 x 2 mL), and DCM (2 x 2 mL). The resin was
dried in vacuo at room temperature.
35
Step C: Oxidation of sulfide to sulfoxide.
2-(2-Bromo-benzenesulfanyl)-N-hydroxy-3-(3H—imidzizol-4-yl)-propionamide resin
prepared in Step B (73 mg, 1.1 meq/g) was suspended in DCM (1.5 mL) and 70% tert-
butylhydroperoxide (0.49 mL) benzenesulfonic acid (24 mg) were added. The reaction
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2- (2- Bronosul fanyl ) - 5- guani di no- pent anoi ¢ aci d hydroxyam de. 92% [err] 220
nm "H NVR (WoBgM2#36) [err] 10.90 (brs, 2 H), 10.41 (brs, 1Hpcrdis®nesy s, 1
H, 7.66-7.14 20 (m 5 H), 3.72 (g, 1 H, 3.13 (q, 2 H, 1.90-1.66 (m 2
Hy, 1.58-1.43 (2 H). Exanple 158 2-(2-Bronosul finyl)-5-guani di no- pent anoi c
acird hydroxyam de. 79% @ 220 nm 25 LCVS (23R! - el ectrospray) mz 379 (M-H)
Exanpl e 159 2-(2-Bronosul fonyl)-5-guani di no- pent anoi ¢ aci d hydr oxyam de.

[err]H NVR ( DVBRiifture3fas sHaked 6 fah R silchFatoBbm Serherades 3r (.- 34 hiburs TS

(2q,( 2, 5|_?1I| cﬁl 8?05@93@&@5@%?‘)]&‘8@?%8?‘5%2 ﬁ%ﬂb&#gﬁ %t@&)%%%’f ng

of 2-brono- oct arahk), and DOM (2w 2 L)y Theicbia waslkisd in vacuo at room temperature.
4-[ err] - Met hyl hydr oxyl am ne- phenoxynet hyl - copol y(styrene-1

% di vinyl b / I d tid
syt heat s vessotohta e uie bRifSREL D) o713 fgoec |1 @ peptide

PCT/ US98/ 17633 2—(ZQB‘on(oganmmasulﬁnﬂ)Mydrox;aﬁdBH-:mxﬂadoIeByn-pgqpi&ami&] ) résiiBt
8.8 g, 6.0 : ;

ghake% on anegré%q%dqhgﬁ%% §73%% 8’%& wsge@gqgﬂglﬁourzwd}ﬁlmA
reaction was fi [(82med was ddded hEhe mtwnmxn(rs was xhakean) on an ozbital shaker ak gaom
was removed and il 2. M Rolta THEIeddioh wab 128 oh# Shafd wR DA (e

presence of free amne gre5| n._turne coll mg escrl ove vvas
repeat ed, otifler e DME Zrégﬂﬂvv%%@?b%lnﬂﬂw hitpe regmpag doi

n), and DCM (2 i¥vddo it doomtBRpératakd) Was dried in vacuo at roomterrperature
Step B: Displacenent of brom de with 2,5-dichlorothiophenol. 10 The

2-b hyd t ' ' t I d
Lo e Bl % F b oshab i Do T8 hidB51.255°
- 2, 5-Di chl or ot hi pptépoaemidelf8mmesin5. 0 eq. ), sodiumiodide (404 ng, 5.0 eq.)

d 1, 8-di b I
The react! on wad Ehak ek 5 broHRCRiades Ry liaBYy (g CjmiidoBllyblBGANE |
m xture was pourresin prepered ip Step B 6'55/1“8:16} 21 Breghgy Was gusisadedin Dm&aovmmaad

pol ypropyl ene frgp (I‘@Inslsar»e&& f’lﬁ@d"‘%@%’ac%ﬂ @JaPM:ak&?fé& @hmr)au%t gé%é
(2 x 2 ),

2 mL
dried in vacuo éﬁher‘?ﬁ‘]ﬁ% E’ﬁ-b@?%[?%?@ the re)sm washed Wlthg)CM (% x 1 mL) The

the washing were combined and concentrated to dryness on a Savant SpeedVac Plus.
20  Methanol (1 mL) was added and the mixture concentrated. 86% @ 215 nm.

The hydroxamic acids of Examples 153-154 are synthesized using appropriate starting
materials and following the steps in example 152.

25 Example 153

2-(4-bromo-benzenesulfinyl)-N-hydroxy-3-(3H-imidazol-4-yl)-propionamide.
69% @ 215 nm

30 Example 154
2-(4-chloro-benzenesulfonyl)-N-hydroxy-3-(3H-imidazol-4-yl)-propionamide.

Example 155
35

2-(3-fluorophenylsulfanyl)-5-guanidino-pentanoic acid hydroxyamide

Step A: Coupling of 2-bromo-5-guanidino-pentanic acid to hydroxylamine resin.
4-0-Methylhydroxylamine-phenoxymethyl-copoly(styrene-1%-divinylbenzene)-resin’
40 (4.5 g, 1.2 meq/g) was placed in a peptide synthesis vessel and suspended in DMF (40
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Step C. Oxidation of sulfide to sul foxide. 20

2-(2,5-D ¢ ogpasgrzenesul fanyl ) -octanoi ¢ aci d hydroxyam de pefjsos/PlesPar ed
in Step B (150 ng, 1.1 neq/g) was suspended in DCM (3.0 nmL) and 70%tert -
but yl hydr operoxide (1.0 nL) benzenesulfonic acid (50 ng) were added. The
reacti on m xture was shaken on an orbitaljpghaker at roomtenperature for 12
- 24 hours. The reaction was filtered and washed with DCM (2 x 2 nL), DW

_(ﬁ X 2 rrL)i '\{EQ"SIQ-B&o&‘éES- RanﬁaihSto- (?85 SfTﬂ)eql)TH@BtE(QJMgV\B@ éq.hed
| vacuo a r oo re e ation o S -
o (5 6 Di ahi GGG e Al e%aﬁﬂefx THE gBiort s Shael o0 B ital SRk o
in Step B (154 réGm teh rmm/mjzmsmm.p@hdmdcmdn ﬁﬁ‘i\/ﬁltél-ewand);vasm wiflPBME 180

ng) was 30 reatl n . _m xtur r at
oo ¢ arper at Gty By 3 S8 f sl Bt ot B AR e Kol R L HNE
with DCM (2 xtest shbwed tibfpresence df flcl:)miﬂﬂﬁﬂlr(mmedbluﬂ)_)he tmwphﬁ!ﬂtscﬁbed gbove) .
The resin was (STayeTels V, of
2-(2,5-dichl org{)ﬂeﬁgae%&éé’#wgﬂ gJI’?(E)I C acczll %Bgﬁ%ar%ﬁdgﬁ rom re ;@99

WO 99/ 42436 mL),and DCM (2x20 ). Theresmwas dnedmvacuo at room tempqn@meusgg/ 17633

-127- The 2-(2, 5-di chl orobenzenesul f anyl) - oct an0| c acid hydroxyam de resin

prepared in Step. B (73 ng, 1.2 neq/g). was s pe in DCM (1.0 nL) and TFA
(1.0 nL) was %rea@lesp}asem@&afb yl@ﬁaﬂl‘éqw‘iéﬂl’ ‘ﬁour at room tenperature.

fThlet r efct i® 3 ?ﬁézhtd%@hﬁﬁoﬁﬁﬂaté Pd%mr diled/\ﬁhsﬂlquV('Otﬂl pq\m(raeqxg)lwmplacenha
iltrate an i concent.r a r ss_on a
Savant Speed\/%@gpﬁﬁic ﬁ?@‘[“ﬂ%ﬁ@"% ?ﬁ_e}‘ Elza @d%rﬁg ﬁ‘?ﬁﬁ?‘iﬂﬁgg‘ o165 1,
concent r at gd 5928q.), e§d7d]ur§ 56diden(197emg] 13.0\\g.)( BdSD,84diazabieyctd(S 4@]|Qﬁle¢-ﬂran,e 1

, 9.26 rs ,
|i|)78 1. 64( (m qﬁH)Hb 1% :gg 2 %q6 (’Jg}%%% 6‘4@8‘%&%%‘?}‘&&% 394(1‘?111“%%“ oxam c
aci ds of Exanfdrd? -liéhoue7 The eeaggm Inixsure ahs poived intop plyprapylenn wyringe farrel

mat eri al syand
2- (2, 5.Di (1: | Oggbenzeagﬁjp?ﬁnﬁgégﬁt iffter@d 2P WasheAQvit EROP XX @QﬁszDMF water

f d 215
nm Exanpl e: 184 @XZmigs MK %ﬁﬁkﬁﬁ%&b%&?ﬂ%&%%&ﬂw 86%
[err] 220 nm gHédMn véuo 4ABbmAtmEpdratatepr ay) mz 298 (MrH)[err].

Step C: Oxidation of sulfide to sulfoxide.

20  2-(3-Fluorophenylsulfanyl)-5-guanidino-pentanoic acid hydroxyamide resin prepared
in Step B (73 mg, 1.1 meq/g) was suspended in DCM (1.5 mL) and 70% terr-
butylhydroperoxide (0.49 mL) benzenesulfonic acid (24 mg) were added. The reaction
mixture was shaken on an orbital shaker at room temperature for 12 - 24 hours. The
reaction was filtered and washed with DCM (2 x 2 mL), DMF (2 x 2 mL), MeOH (2 x

25 2mL), and DCM (2 x 2 mL). The resin was dried in vacuo at room temperature.

Step D: Oxidation of sulfide to sulfone.
2-(3-Fluorophenylsulfanyl)-5-guanidino-pentanoic acid hydroxyamide resin prepared
in Step B (73 mg, 1.1 meq/g) was suspended in DCM (1.5 mL) and mCPBA (87 mg)

30 was added. The reaction mixture was shaken on an orbital shaker at room temperature
for 12 - 24 hours. The reaction was filtered and washed with DCM (2 x 2 mL), DMF
(2x 2mL), MeOH (2 x 2 mL), and DCM (2 x 2 mL). The resin was dried in vacuo at
room temperature.

35  Step E:Cleavage of 2-(3-fluorophenylsulfanyl)-5-guanidino-pentanoic acid hydroxy-
amide from resin.
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Exanpl e 163 2-(3- Met hoxybenzenesul finyl)-octanoic acid hydroxyam de 96% @
220 nm 25 BEwWermled3s64 2- (3- Met hoxybenzenesul f onyl ) - oct anoi ¢ peghdos/17633

hydr oxyam de 83% @ 220 nm 30 Exanpl e 165

2- (3, 4- D net hoxybenzenesul fanyl ) -oct anoi ¢ aci d hydroxyam de 87% @ 215 nrn;
LCNS (APl -el ectrospray) mlz 328 (MrH)[err] 1285

Exanpl e 166 2-(3, 4- D met hoxybenzenesul finyl)-octanoic acid hydroxyam de 90%

h@ 5 15 nm Exagr7)1r/§e 161:;4&02:;;{1&1 FE a&bmﬂa@emxé ORyid) - IRkéNyRinidea Ciefin
roxyam de %
BT Ushal 17633 BreRsEd gD 75 BB AR s RS AL AL A 6505
. synt hFSI igg uihm)mrmedatmmn neasiTitaken dors 1 chodir fanlrbomy temptlamrst éﬂﬁ | n
e C r a

ond buri 11 ed by ARl GartiRrna ok Eufl fid ity HNZR RIS “ﬁ&f@h%@af

bel ow Col urﬁ1 @athing w2t combin&D amdvcorseptmatghtd doinessson e SaWdBt SpemiVac Plus.

W1 m ngt on, Mlﬂ%élo(ll |0 waR U E i d ChE B concentrated. 93% @ 715 %,

Wat er Acetonitri 95 5
- 25mi n. 5 95 Flow Rate: 15 ml/min. Exanple 168 15

2- (2- Benzi m daz Stk i G

LCMS (API -el ect ?’ges%}idg/) n%t' géié@, o Bﬁlﬁm&eﬂrng ] Q%%Mmﬁg%p@o@%%mg

2-(2- Benzooxazomﬂ?nfﬂséﬁ‘lifwn)gfbéﬁtﬁﬁ’ﬁﬂ‘@x%ﬁ’ﬁ I83dr oxyami de 72% @215 nm
LCVS (APl -el@ctrospray) nmz 309 (MtH)[err].

Example 156

2-(3-Fluorophenylsulfinyl)-5-guanidino-pentanoic acid hydroxyamide. 80% @ 220
nm; LCMS (APl-electrospray) m/z 317 (M+H)".
15
Example 157

2-(2-Bromosulfanyl)-5-guanidino-pentanoic acid hydroxyamide, 92% @ 220 nm; 'H
NMR (DMSO d-6) & 10.90 (brs, 2 H), 10.41 (brs, 1H), 7.95 (brs, 1 H), 7.66-7.14
20 (m, 5 H),3.72 (g, 1 H), 3.13 (q, 2 H), 1.90-1.66 (m, 2 H), 1.58-1.43 (2 H).

Example 158

2-(2-Bromosulfinyl)-5-guanidino-pentanoic acid hydroxyamide. 79% @ 220 nm;
25 LCMS (API-clectrospray) m/z 379 (M+H)".

Example 159
2-(2-Bromosulfonyl)-S-guanidino-pentanoic acid hydroxyamide. '"H NMR (DMSO d-
30 6)d8.03-7.45 (m, 5 H), 4.52 (g, 1 H), 3.16 (q, 2 H), 2.07-1.90 (m, 2 H), 1.66-1.59
(2 H).

Example 160
35 2-(2,5-dichlorobenzenesulfanyl)-octanoic acid hydroxyamide

Step A:Coupling of 2-bromo-octanoic acid to hydroxylamine resin.
4-0-Methylhydroxylamine-phenoxymethyl-copoly(styrene-1%-divinylbenzene)-resin'
(10.0 g, 1.2 meq/g) was placed in a peptide synthesis vessel and suspended in DMF

SUBSTITUTE SHEET (RULE 26)



Exarrpl e 170 25 2-(2-Benzot hi azol -

2% @ 215 wiot/addad/S (APl -el ectrospray) mz 325 (MtH) +. Exangdgudesis

2- (2-Pyridine-2-sul fanyl)-octanoic acid hydroxyam de 76% @ 215 nm %QCNB

(APl - electrospray) nmz 269 (MrH)+. Exanple 172 35

2- (4- Phenyl -t
LCVS (APl -el e
PCTI US98/ 1763
hydr oxyam de

Exanpl e 174 2
hydr oxyam de

Exanple 175 1
98% @ 215 nm
2- (1- Met hy4 - |
nm LCVS (API

Exanpl e 178

10

hi azol e- 2- sul f anyl ) - oct an0|
ctrospray) mz 336 (MH) Elxarrpl e 173 40 WO 99142436

B SR B 0 B e g Ay A

ml 2 470 eqy)| wete- added.a ZBhe- wagtion was pRAKED 98 ath Grtitah sheker at room
%ﬁé? Forl 16 hdles.(1id reﬁl:tf&lt waSHiteRd antl washed with-BMIe (3 k20

mL), and DCM (2 x 20 mL). The resin was dried in vacuo at room temperature.

Step B: Displacement of bromide with 2,5-dichlorothiophenol.
The 2-bromo hydroxymate resin prepared in Step A (0.45 g, 1.2 meq/g) was placed in
220 mL scintillation vial and suspended in THF (6 mL). 2,5-Dichlorothiophenol (483

- mg, 5.0 eq.), sodium iodide (404 mg, 5.0 eq.) and 1,8-diazabicyclo[5.4.0Jundec-7-

15

20

25

30

35

enc (DBU, 0.24 mL, 3.0 eq.) were added. The reaction was shaken at room
temperature for 12 - 16 hours. The reaction mixture was poured into a polypropylene
syringe barrel fitted with a polypropylene frit, filtered and washed with DMF (2 x 2
mL), DMF:water 9:1 (2 x 2 mL), DMF (2 mL), MeOH (2 x 2 mL), and DCM (2 x 2
mL). The resin was dried in vacuo at room temperature.

Step C: Oxidation of sulfide to sulfoxide.

2-(2,5-Dichlorobenzenesulfanyl)-octanoic acid hydroxyamide resin prepared in Step B
(150 mg, 1.1 meq/g) was suspended in DCM (3.0 mL) and 70% tert-
butylhydroperoxide (1.0 mL) benzenesulfonic acid (50 mg) were added. The reaction
mixture was shaken on an orbital shaker at room temperature for 12 - 24 hours. The
reaction was filtered and washed with DCM (2 x 2 mL), DMF (2 x 2 mL), MeOH (2 x
2 mL), and DCM (2 x 2 mL). The resin was dried in vacuo at room temperature.

Step D: Oxidation of sulfide to sulfone.

2-(2,5-Dichlorobenzenesulfanyl)-octanoic acid hydroxyamide resin prepared in Step B
(150 mg, 1.1 meq/g) was suspended in DCM (3.0 mL) and mCPBA (180 mg) was
added. The reaction mixture was shaken on an orbital shaker at room temperature for
12 - 24 hours. The reaction was filtered and washed with DCM (2 x 2 mL), DMF (2 x
2 mL), MeOH (2 x 2 mL), and DCM (2 x 2'mL). The resin was dried in vacuo at room
temperature.

Step E: Cleavage of 2-(2,5-dichlorobenzenesulfanyl)-octanoic acid hydroxyamide from
resin.
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2-yl sul fanyl)-octanoi c aci d hydroxyam de

|d hydr oxyam de 97% @ 215 nm
%&%razm 2-yl - et hyl h n aci y de-
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25 2-(2-Pyridine-2-sul finyl)-octanoic acid hydroxyam de 76% @ 215 nm .
Exanpl e 179 w(%/eu38nyl| -t hi azol e-2-sul finyl)-octanoic acid hydnmwesanras 78%
@215 nm 30 Exanple 180 2-(2-Pyrazin-2-yl-ethylsulfinyl)-octanoic acid

hydr oxyam de 96% @ 215 nm LCVS (APl -el ectrospray) mz 314 (MtH)[err]. 35
Exampl e 181 2-(3- Oxy-| H benzi m dazol e- 2- sul famyl ) - oct anoi ¢ aci d

hydr oxyam de 63% @ 215 nm LCMS (APl -el ectrospray) nfz 356 (MrH)[err]. 40

Exanpl e 182 2- (%Bma(ws dichlo@é‘&hﬁm%sﬁﬁhﬁ%ﬂahmecioﬁﬂ@ir@m Reanilde yrdsia xpre, ’}E‘B&E if 0%
(@RlzJiE gg LOVB ( &?}ém r?aprhgc}f )&'ﬂaszsuspe:nd(eMc M HW%I% was
PCT/ U898117633 -adéléiD TEefmq:ﬂtm wW&3shaken for 1 hour at room temperature. The reaction was
2-[2-(1- Ox 7
21575 - LowE (sreont s i MaBed yi o PR T e el B g et

3- (1- Hydr oxy&ar lrambiried lang concsutirftedipl dryhess 2] &SmnwmﬁVWam dMethanob¢h @ml220
10 nm LCVS (API-el ectrospra mz 312 r Ex le 185

3-[4-(1- Hydrox(yd’éﬁswéi%%/ chtélg ¥ mefat?fwe‘% &]rlémﬁ‘ NMR; @MSO d-6) &
hydr oxyam de. 1 @ 4 .
Exanpl o 186 2. ( 98, QZ@O sﬁgf@kyl) g?ﬁ%’n?@%&?ﬁh%@c{%;@dgﬁw @ols
nm LCVS (APl - 20), 17864 (ms by }.38¢120206, § W)H).81 (Eddbpl e 187

2-(2,5-D oxo-i mdazolidin-4-yl met hyl sul fanyl)-octanoic acid hydroxyam de.
98% @ 25 215 nm LCV5 (API - el ectrosgayi mz 304 (I\/HQ([err] Exanpl e 188
3 (1 Hy dr oxyl@ar biehediyfroparpioyaciy (of Bxgmplep dh}1d6¢ ats syntpsizaskysing approminte spring

materials and following the steps in example 160.

Example 161
15 2-(2,5-Dichlorobenzenesulfonyl)-octanoic acid hydroxyamide. 96% @ 215 nm.

Example 162

2-(3-Methoxybenzenesulfanyl)-octanoic acid hydroxyamide 86% @ 220 nm; LCMS
20  (API-electrospray) m/z 298 (M+H)".

Example 163

2-(3-Methoxybenzenesulfinyl)-octanoic acid hydroxyamide 96% @ 220 nm.
25
Example 164

2-(3-Methoxybenzenesulfonyl)-octanoic acid hydroxyamide 83% @ 220 nm.

30 Example 165

2-(3,4-Dimethoxybenzenesulfanyl)-octanoic acid hydroxyamide 87% @ 215 nm;
LCMS (APIL-electrospray) m/z 328 (M-+H)".

35 Example 166
2-(3,4-Dimethoxybenzenesulfinyl)-octanoic acid hydroxyamide 90% @ 215 nm.

Example 167
40
2-(3,4-Dimethoxybenzenesulfonyl)-octanoic acid hydroxyamide 87% @ 215 nm.

SUBSTITUTE SHEET (RULE 26)



30 LCM5 (APl -electrospray) mz 328 (MrH)[err]. Exanple 189

3-[ 4- (1- Hysvoyyaasepanoyl - heptyl sul finyl) - phenyl ] - propi oni c pexAhsesnzeas

hydr oxyam de. 78% 35 @220 nm LCMS (API-electrospray) mz 356 (MtH) +.
Exanpl e 190 2- (Quinoline-8-sul finyl)-octanoic acid hydroxyam de. 87% @ 220

nm LCVS (API- 40 el ectrospray) mz 335 jOgtH) [err]. WO 99/ 42436
PCTI US98/ 17633 - 131 - Exanple 191

2- ( Napht hal en- 2-yl car banoyl net hanesul fi nyl)-octanoi c acid hydroxyam de. 83%
@220 nm LCMS (API-electrospray). mz 39 rr anple 192 . ;
3- (1- Hydr oxycar bano¥he hﬂb@%ﬁl%@%ﬂ%ﬁi%%%ﬁﬁ L%?Wa&esgg%u@lg 15
nm dlo b n%gﬂropﬁiate startin fmatmiials and follswing! e s8ps 3in| ékatn @ ple 160. The crude .
o OR R DA tucts are diSsoived 1 DNVSOTRbdsoP {28 s B sfhrid b9 AUk Back 7%
2- (1H 1 m dagol gPRCutidepthy lchndidémrdesaitedbedlomy dr oxyami de. 95% @ 215 nm LCVB

(API -el ectrospray) mz 290 (MtH)[err]. 20

Exanpl e 195 2-(Thi azol - 2-yl sul fonyl)-octanoi ¢ acid hydroxyam de. 91% @ 215
nm LCVS (API - S92 80 mith % 58im{ Shiimh [pafticle- siz#5YMC, Inc. Wilmington, North
Exanpl e 196 2- _ixlﬁ%lcﬁ?\efg-sﬁlonyl )-gct anoi ¢ aci d hydroxyam de. 94% @ 220
nm LCVS (APl - Catatidhy ospray) mz 351 (MrH)[err]. 30

Exanpl e 197 2- ht hal.en- 2- yl car banoy! anesul f ) ic acid

hydr oxyam de. %g&)’@%&’cﬁ LCVB ( API - e@t‘:‘?r ospr aﬁ% z&% H[err]. 35
Exanpl e 19802- (2, 5- Di oxo-i m dazol i di n- 40/ net hyl s@®f onyd ) - oct anoi ¢ aci d
hydr oxyam de. 97% @ 215 nm

25 min. 5 95
Flow Rate: 15 mL/min.
Example 168
15 . - -
2-(2-Benzimidazol-2-ylsulfanyl)-octanoic acid hydroxyamide 81% @ 215 nm; LCMS
(APl-electrospray) m/z 308 (M-+H)".
Example 169
20 - - _
2-(2-Benzooxazol-2-ylsulfanyl)-octanoic acid hydroxyamide 72% @ 215 nm; LCMS
(API-electrospray) m/z 309 (M+H)".
Example 170
25
2-(2-Benzothiazol-2-ylsulfanyl)-octanoic acid hydroxyamide 72% @ 215 nm; LCMS
(API-electrospray) m/z 325 (M+H)".
Example 171
30
2-(2-Pyridine-2-sulfanyl)-octanoic acid hydroxyamide 76% @ 215 nm; LCMS (API-
electrospray) m/z 269 (M+H)".
Example 172
35
2-(4-Phenyl-thiazole-2-sulfanyl)-octanoic acid hydroxyamide 97% @ 215 nm; LCMS
(API-electrospray) m/z 336 (M+H)".
Example 173
40

SUBSTITUTE SHEET (RULE 26)



WD 99/ 42436 PCT/ US98/ 17633
-132- Exanpl woM¥982486ep A: Di spl acenent of bronide with 4-fl uecowspsrssnol .
The 2-bronmo hydroxynate resin prepared in Exanple 160, Step A (9.4 g, 1.2
nmeg/g) 5 was placed in a peptide synthesis vessel and suspended in THF
(50 mL). 4- Fluorothiophenol (6.6 g, 5.0 ed29; sodiumiodide (7.7 g, 5.0
eq.) and 1, 8- diazabicycl o[ 5.4.0]undec-7-ene (DBU, 4.6 nL, 3.0 eq.) were
added. The r eacRi(2dPyridin-Zhbéthylsuifanylpoomahciopeid dydroxydimide B3% @ @15qum;sI.CMSen

filtered and wa ), DMF:water 9:1 (2 x 30 nL), DW
(30 nl), MeOH (g&ﬁdﬂ%&{% i 2% & (2'x 20 nl). The resin was dried in
vacuo at room tenperature. St ep B: Coupling of

2- (4-fl uorobenzenesul fanyl)-octanoi ¢ aci ﬂlh?ﬂgr yam de resin with benzyl

al cohol . 2- (4-Fl uor obenzenesul fanyl ) octanot ¢ acid hydroxyam de resin
prepared in Step Uﬁ;}?ﬁ&ﬂﬁﬂu

and benzyl al coh ?X é%gﬂ-ﬁte 15 e Slégglllum%ﬁ?drl de (23‘%‘516%5@(5%%%? i)
were added. Thel Hﬁlﬁﬁ@sm& G3§§ MafRrr1C for 15 hours while shakl ng
on an orbital shaker. After cooling to roomterrperature the m xture was
filtered and washed with DMVF (2 x 2 nl) V\@ter 9:1 (2 x 3 m), MOH (2
X 2 m), an DCI\/I(2 X 2 mL). The resin @éémﬂlF vacuo at room 20

terrperature f sul fide to..sul.foxide

2% (2 Bonsy oxy- PHETYFEH S 2oy stimithacangic et yar ol 8% @ 315 ruckeMs |
Step B (110 ny, (APlelewpspiayhedtz 208qpesH)ed in DCM (2.2 nmL) and 70% tert- 25
but yl hydr operoxi de (0.73 nlL) benzenesul fonic acid (36 ng) were added. The
reaction m xture was shaken on an orbital shaker at roomtenperature for 12
- 24 hours. The reaction was flltered aﬂidamabhb'&ﬂiwth DCM (2 x 2 mL), DW
(2 x 2 L), 1dedd (2 x 2 ), X The resin was dried in
vacuo at roomta@ é‘fl%tbﬂrgi‘t%@ml Hl@ﬂfawl)mmwéﬁi Rydrexyamidee 66% Q1248 nam;

2- (4- Benzyl oxy- ploMy (AP1-électidspragrinauevagd hydroxyam de resin prepared in
Step B (110 ng, 1.1 neqg/g) was Suspended in DCM (2.2 nL) and nCPBA (132 np)
was added. The reaction m xture was shaken on an orbital shaker at room
tenperature for 12 - 24 hours. The reacBxampleak77filtered and washed w th
DCM (2 x 2 @), DV (2 x 35 2 nm), MeOH (2 x 2 nL), and DCM (2 x 2 mnlL).
The resin was dRi@Benrimidazod2adsuiforylioctanoic acid hydroxyamide 81% @ 215 nm.

Example 178
25  2~(2-Pyridine-2-sulfinyl)-octanoic acid hydroxyamide 76% @ 215 nm:;.

Example 179

2-(4-Phenyl-thiazole-2-sulfinyl)-octanoic acid hydroxyamide 78% @ 215 nm.
30

Example 180

2-(2-Pyrazin-2-yl-ethylsulfinyl)-octanoic acid hydroxyamide 96% @ 215 nm; LCMS
(APL-electrospray) m/z 314 (M+H)".
35 Example 181

2-(3-Oxy-1H-benzimidazole-2-sulfonyl)-octanoic acid hydroxyamide 63% @ 215 nm;
LCMS (API-electrospray) m/z 356 (M+H)".

40 Example 182

2-(4-Phenyl-thiazole-2-sulfonyl)-octanoic acid hydroxyamide 70% @ 215 nm; LCMS
(API-electrospray) m/z 383 (M+H)".

SUBSTITUTE SHEET (RULE 26)



t enperature. SUBSTI TUTE SHEET ( RULE 26) WO 99/ 42436

PCT/ US98/ 1%6889/42433- Step E: O eavage of CT/US98/11633

2- (4- benzyl oxy- benzenesul f anyl ) - oct anoi ¢ acid hydroxyam de fromresin. The
2- (4- benzyl oxy- phenyl sul fanyl ) -octanoi ¢ aci d hydroxyam de resin prepared in
Step B (110 ng, 1.2 neq/g) was suspended ijggDCM (1.0 ni) and TFA (1.0 ni)
was 5 added. The reaction was shaken for hour at room tenperature. The
reaction was filtered and the resin washed with DCM (2 x 1 nL). The
filtrate and the washi ng were conbi ned_and concentrated to dryness on a
Savant SpeedVac Plus. Methanol (1 m_) ﬁé plgd®3 and the mixture

concentrated. The crude produc ved i.n t han
and purified BylaEvOREPYBRLY 5 brelbencsuiiony 5—9%%&%8&&3 3@@27(%.%81
bel ow:  Col m: prkIEWS (APTelectrbshraym/e 3us (MHyar ticl e size (YMC, Inc.

W1 m ngton, Nort h Caroli na) Solvent G adient Ti me
Water Acetonitile 15 0.0 95 5
25 mn. 5 95 Flow Rate: 15 nl/ ifxample 184

2- (4- Benzyl oxy- phenyl sul fanyl ) -octanoi ¢ aci d hydroxyanm de 100% @ 215 nm
LCVB (API - el ec3-{ bHydroxycarbamGylheptylstbfhre)-penzgic adid Hydixyrmidec WOVd @ 220

conmpounds g Ex%‘:ﬂ”?é g@qe?ég.og;@)%tﬁggp qzﬁ+ usi ng appropriate starting
oW n

mat eri al s and the st in exa 199: Exanpl e 200 25

2- (4- But oxy- benzenesul fanyl ) -oct anoi ¢ acid hydr oxyam de 100% @ 215 nm LCMS
(APl -el ectrospray) mz 374 (MtH)[err]. Eﬁﬁg}gl 85201 30 2-[4-(2-Piperazine-
1-yl - et hoxy) - benzenesul fanyl ] - oct anoi ¢ aci d hydroxyam de 98% @215 nm LCNMS
(APl - el ect r os p3-p4.|1-Mydrox§Earbiibyl ieptylsulfanyl)-phenyl]-propionic  acid hydroxyamide.

15 90% @ 220 nm; LCMS (API-_electrospray) m/z 340 (M+H)".

Example 186

2-(Thiazol-2-ylsulfanyl)-octanoic acid hydroxyamide. 75% @ 215 nm; LCMS (API-
20  electrospray) m/z 275 (M+H)*.

Example 187

2-(2,5-Dioxo-imidazolidin-4-ylmethylsulfanyl)-octanoic acid hydroxyamide. 98% @
25 215 nm; LCMS (API-electrospray) m/z 304 (M+H)".

Example 188

3-(1-Hydroxycarbamoyl-heptylsulfinyl)-benzoicacid hydroxyamide. 84% @ 220 nm;
30 LCMS (API-electrospray) m/z 328 (M+H)".

Example 189

3-[4-(1-Hydroxycarbamoyl-heptylsulfinyl)-phenyl]-propionic acid hydroxyamide. 78%
35 @ 220 nm; LCMS (API-electrospray) m/z 356 (M+H)".

Example 190

2-(Quinoline-8-sulfinyl)-octanoic acid hydroxyamide. 87% @ 220 nm; LCMS (API-
40 electrospray) m/z 335 (M+H)".

SUBSTITUTE SHEET (RULE 26)



Exanpl e 202 35 2-[4-(5-Hydroxy-pentyl oxy)-phenyl sul fanyl]-octanoic acid
hydr oxyani de Wo®R9/@43¢5 nm ; LCVS (APl -el ectrospray) mz 370 (%ﬂg{s@@?

WD 99/ 42436 PCTI %333 -
134- Exanpl e 203 2-[4-(3-Pyridin-2-yl-propoxy)-benzenesul fanyl ] -oct anoi c
aci d hydroxyam de 95% @215 nm LCMS (APl -ehegtrospray) mz 403 (MtH) +. 5
Exanpl e 204 2-(4-Benzyl oxy- phenyl sul fi nyI ) - oct anoi c acid hydroxyam de 100%
@215 nm 10 gpl e 205

2- (4- But oxy- benzenesul f nyl ) - oct anoi ¢ aci d hydr oxyam de 98% @ 215 nm

Exa(rjrplh edzog ;% ZZ{Naﬁ}ﬂzaEnFIEyEﬁbﬁlﬁo Lm&n?;? -0e@AEi8 WeRIUhydroXy i8S 4% G@
aci ro %
2-[ 4- ()3/) Pyr?/dl n@@fﬁéi@?&@%@ﬁ% Fﬁ? 1Y anoi ¢ aci d hydr oxyam de

99% @ 215 nm3 Exanpl e 208 25 2-(4-Benzyl oxy- phenyl sul f onyl ) -oct anoi c acid
hydr oxyam de 100% @ 215 nm Exanple 209 ﬁ
2- (4- But oxy- benzenesul fonyl ) - oct anoi ¢ ac m r18§yam' de 100% @ 215 nm

oy oyani de- 3 > EUFRRIGEA U SRS AEAE SR HhloRithie o5 W) A5 ¢

hydr oxyam de 35
2-[4-(3-Pyridin-2-yl-propoxy)-benzenesul fonyl]-octanoi c acid hydroxyam de

100% @ 215 np Example 193

3-[4-(1-Hydroxycarbamoy-heptylsulfonyl)-phenylj-propionic acid hydroxyamide.
67% @ 215 nm,

15 Example 194

2-(1H-Imidazole-2-sulfonyl)-octanoic acid hydroxyamide. 95% @ 215 nm; LCMS
(API-electrospray) m/z 290 (M+H)*.

20 Example 195

2-(Thiazol-2-ylsulfonyl)-octanoic acid hydroxyamide. 91% @ 215 nm; LCMS (API-
electrospray) m/z 307 (M+H)".

25 Example 196

2-(Quinoline-8-sulfonyl)-octanoic acid hydroxyamide. 94% @ 220 nm; LCMS (API-
electrospray) m/z 351 (M+H)".

30 Example 197

2-(Naphthalen-2-ylcarbamoyimethanesulfonyl)-octanoic acid hydroxyamide. 79% @
220 nm; LCMS (API-electrospray) m/z 407 (M+H)".

35 Example 198

2-(2,5-Dioxo-imidazolidin-4-ylmethylsulfonyl)-octanoic acid hydroxyamide. 97% @
215 nm.

SUBSTITUTE SHEET (RULE 28)



40 Example 212 2-[4-(

1- Met hyl - pywich 99742d36n- 3- Y| oxy) - benzenesul f anyl ] - oct anoi ¢ aci dpayﬁfsggymgg de

91% @215 nm LCVS (APl -el ectrospray) nmz 367 (MtH)[err]. WO 99142436
PCT/ US98/ 17633 - 135- Exanple 213

2-[4- (1- Et hyl - propoxy) - benzenesul f anyl ] - ogganoi ¢ aci d hydroxyam de 5 100% @
215 nm LCVMS (APl -electrospray) mz 354 (MtH)[err]. Exanple 214

2-[4- (Tetrahydro- pyran-4-yl oxy) - benzerg,gd,y,gl@rmb] -octanoi ¢ aci d hydroxyam de
10 97% @215 nm LCMS (APl -electrospray) mz 368 (MrH)[err]. Exanple 215

2 ALY s s e anc 2l
2! 4SO R hy) e et T dieamets jPb mprs T in Fromeles 0 SRSk 12 B90)g
215 . 205Examasl plagel’in a peptide synthesis vessel and suspended in THF (50 mL). 4-
S Ay idp a0 5”3 SRR VSt dodRle' RA9' §, b dedy dhirVRR! 0
ﬁ- Eifo f( 1;%!31& Qy Idiggbicﬁlbﬁh@}ﬂn@éoe%yr)e lﬂéBHege@ milE,0h 0l 4. owernaddedacThe reaction
ZY[ 4- ()1/- Et hyl -anr%c’%sa-t géegr%%gn su Ol‘tl.§ﬁ -blc6t %%ug.?,éh eétlctlﬂctip rﬁ/ rdo&vasa{lr%d eithlg%FA) @
215 nm 35 (2 x 30 mL), DMF:water 9:1 (2 x 30 mL)oBivi5 (30 mig, MeOH (Z x 20 mL), and
2-[4-(Tet g@hy%@wrmm.lﬂfeﬂsﬂwmwJaeﬁwadro&ﬁttaﬁp&ﬁu&@i d hydroxyani de
100% @ 215 nm
Step B:Coupling of 2-(4-fluorobenzenesulfanyl)-octanoic acid hydroxyamide resin
with benzyl alcohol.
2-(4-Fluorobenzenesulfanyl)-octanoic acid hydroxyamide resin prepared in Step A (330
15 mg, 1.1 meq/g) was suspended in DMF (2.0 mL) and benzyl alcohol (731 mg, 15 eq.)
and sodium hydride (237 mg, 15 eq.) were added. The reaction was heated to 80°C for
15 hours while shaking on an orbital shaker. After cooling to room temperature the
mixture was filtered and washed with DMF (2 x 2 mL), DMF:water 9:1 (2 x 3 mL),
MeOH (2 x 2 mL), and DCM (2 x 2 mL). The resin was dried in vacuo at room
20 temperature.

Step C:Oxidation of sulfide to sulfoxide.

2-(4-Benzyloxy-phenylsulfanyl)-octanoic acid hydroxyamide resin prepared in Step B

(110 mg, 1.1 meq/g) was suspended in DCM (2.2 mL) and 70% tert-
25  butylhydroperoxide (0.73 mL) benzenesulfonic acid (36 mg) were added. The reaction

mixture was shaken on an orbital shaker at room temperature for 12 - 24 hours. The

reaction was filtered and washed with DCM (2 x 2 mL), DMF (2 x 2 mL), MeOH (2 x

2 mL), and DCM (2 x 2 mL). The resin was dried in vacuo at room temperature.

30 Step D:Oxidation of sulfide to sulfone.
2-(4-Benzyloxy-phenylsulfanyl)-octanoic acid hydroxyamide resin prepared in Step B
(110 mg, 1.1 meq/g) was suspended in DCM (2.2 mL) and mCPBA (132 mg) was
added. The reaction mixture was shaken on an orbital shaker at room temperature for
12 - 24 hours. The reaction was filtered and washed with DCM (2 x 2 mL), DMF (2 x
35 2mL), MeOH (2 x 2 mL), and DCM (2 x 2 mL). The resin was dried in vacuo at room
temperature.

SUBSTITUTE SHEET (RULE 26)



- sul fide to sul fone.

WD 99/ 42436 PCT/ US9S/ 17633 -
136- Exanpl e Ww2y/@u¥p A Di spl acement of brom de with 4-bronoiddgeRanas -

~ The 2-bronp-octanoic acid hydroxymate resin prepared in Exanple 160, Step A
(5.0 g, 5 1.1 meg/g) was placed in a peptide synthesis vessel and
suspended in THF (60 mL) . 4- Bronot hi ophenpi3z3y5.2 g, 5.0 eq.), sodium
iodide (4.1 g, 5.0 eq.) and 1, 8- di azabi cycl o[ 5. 4. 0] undec-7-ene (DBU, 2.5

L, 3.0 eq.) werstefBdEidavagbef waséﬂzpi@xyménz%ﬂ&hmﬁ)to&mm afcﬁnw@)éywiﬁeff%m12

- 16 hours, then filtered and washed with DMF (2°x 30 nL), DVF:water 9:1 (2
x 30 nL), DVF (F8SIAL), MeOH (2 x 30 m_) and 10 DCM (2 x 30 nl). The resin
was dried in vacTie 2{-bepayiokefhaiyBulfinyl)-datapiciciddyidendyamideatsis pleparde il Step

orepared i n St o AL efeﬁ%'f%va '% o8 G e o HERACERA LD Bhf oo

tert-butyl hydr opdded.i The f&tidrbwas stiakerb forzie hewrudt froomnctempertufed . E{hg)reamﬁom was

femerature 1 or Hped bl Gl PacRARSRDRRARE Tt Mne TIRAE o lhe fdlng, yere
DCM (2 x 30 i) ,coptinefzand cofcemtrited m@mm ou BB8avany Speed¥adRius( zMathamsl (LynL)
The resin was drygd ag&(dvaﬁ&'%@tm&&?é“c aﬁﬁt@ Uﬁﬁe GHde g’?&ﬁxl%h%asoaisgél%&g%m‘

onbbenzenesu oct anol hydroxyam

resin prepared |IﬁM§£bpe@aJ(1d(}q,192nx_L)1ndwfg:)i esgbasedEBLE pndsrihe eenditions
and nCPBA (502 WestitaddERed. The reaction mxture was shaken on an orbital
shaker at room tenperature for 12 - 24 hours. The reaction was filtered and

washed with DCM (2 x 30 nL), DWF (2 x 30 25 MeCH (2 x 30 nm.), and

- DCM (2 x 30 m).chhenr p%g,ﬁﬁ)d”jv r t

- Coupling of 2- (4C%i' om)genzenesu ny -oc’?}f1 %lng:easrél a‘%@?@@yﬁﬁw@@ rog’sﬁﬁrd?
wi th 4-chl or obenggogdgr oni ¢ acid. 30 2- (4- Bronobenzenesul f| nyl ) - oct anoi c
aci d hydroxyam r esi repared in Step 150 nmy,..,1. 1 ne ) was
suspended in Dl\/g&t] GE:]\_%% Y nd nitrogen g ubbl ed Wﬂ%@ﬁt suspensi on
for 1-2 m nukes. 4-Chl orobenzeneboronic i d (51. ®5ny, 2 eq.),

. tetrakis(triphenyl phosphi ne) pal |l adi un{0) (r&o 07 ng; 0._3? eq.) and sodi um
- carbonate (2 Msolution, 0.825 nL, 10 eq2)5 added Re reacti on was

heated to 80[ er rFlowvRate: 4538L/mimour s whi | e shaki ng on an orbital shaker.
After cooling t bd ok T
(2500 ng) 248 Bgaztymgmhﬂgﬁfahg? o@?ﬁ&b‘ h&d WidrokydnhiBE €608 218G NS
(API-electrospray) m/z. 374 (M+H)".

20
The hydroxamic acid compounds of Examples 200-220 are synthesized using
appropriate starting materials and following the steps in example 199:
Example 200
25
2-(4-Butoxy-benzenesulfanyl)-octanoic acid hydroxyamide 100% @ 215 nm; LCMS
(API-electrospray) m/z 374 (M+H)".
Example 201
30
2-{4-(2-Piperazine-1-yl-ethoxy)-benzenesulfanylj-octanoic acid hydroxyamide
98% @ 215 nm; LCMS (API-electrospray) m/z 340 (M+H)".
Example 202
35

2-[4-(5-Hydroxy-pentyloxy)-phenylsulfanyl]}-octanoic acid hydroxyamide
65% @ 215 nm.; LCMS (API-clectrospray) m/z 370 (M+H)".

SUBSTITUTE SHEET (RULE 26)



WD 99142436 PCT/ US9s/ 17633

-137- MeOHyifoolg2d3¢™) , and DCM (2 x 2 nL). The resin was dr pegnjshgiasd'0 at
roomtenperature. Step E: C eavage of

2-(4' -chl oro-bi phenyl -4-sul finyl)-octanoic acid hydroxyam de from 5
resin. The 2-(4'-chloro-biphenyl-4-sul fipytq:-octanoic acid hydroxyam de
resin prepared in Step D (150 ng, 1.1 nmeq/g) was suspended in DCM (1.0 nlL)

and TFA (1.0 nL) was added. The reacti shaken for 1 hour at room
tenperature. The reaction was filtered and the resin washed with DCM (2 x 1
(rer) The filtrajs &:hg- Johk{)- w&&he%ﬂf Hfébtdiﬂfta’tmihdd %at ﬁd to
ryness on a Savant S ee Met ha $ added and the

mi xture concerPa@l WH aﬁsmé]@gm%@ ‘i n DMSO net hanol

(1:1, 2 nmLy and purified by reverse phase HPLC under the conditions

descri bed bel ow. 15 Col um: ODS- A, ngné) %rrm 5 [err] particle size
(YMC, Inc. WIlmngton, North Carolina) G adi ent Ti me

Wat er Acet on| t ' : 5 | ow Rat e:
15 nmi/ mn. é[ A-Eﬁng?%y qu}gﬁ%lﬁulﬁgﬁl)'ocafl 37‘%1 r?l 8’8¥°é‘¥%’?‘9 ealgp?f %}%r (%g';am de 96%
@215 nm LCMS (APl -el ectrospray) mz 394 (MrH)[err]. The hydroxamc acid
conpounds Exnpl es 222-224 are synt hﬁﬁbﬁxﬁl@ 5l Ng 25 appropriate starting
materials ‘and followi ng the steps in exanplie 221: Exanple 222

2-[4-(5-Chlor RIY-6&8di¢ Adid Wy droRedndine b8%a@i 2 5hyslr oxyani de
100% @ 30 215%&?Bg%\§/glbe§%éﬁgelflect%ospr ay) Ty drofl (M) ferr]. Exanple 223
2- (4' - Chl or o- bi phenyl -4-sul fonyl)-octanoi c acid hydroxyam de 94% @ 215 nm
35 LCM5 (APl -el ectrospray) mz 410 ( MrExhsple] 206

15
2-[4-(2-Piperazine- 1-yl-ethoxy)-benzenesulfinyl}-octanoic acid hydroxyamide
98% @ 215 nm.
Example 207
20
2-[4-(3-Pyridin-2-yl-propoxy)-benzenesulfinyl}-octanoic acid hydroxyamide
99% @ 215 nm.
Example 208
25

2-(4-Benzyloxy-phenylsulfonyl)-octanoic acid hydroxyamide 100% @ 215 nm.

Example 209
30 2-(4-Butoxy-benzenesulfonyl)-octanoic acid hydroxyamide 100% @ 215 nm.

Example 210

2-[4-(2-Piperazine-1-yl-ethoxy)-benzenesulfonyl]-octanoic acid hydroxyarmde
35 97% @ 215 nm.
Example 211

2-[4-(3-Pyridin-2-yl-propoxy)-benzenesulfonyl]-octanoic acid hydroxyamide
100% @ 215 nm.

40
Example 212

2-[4-(1-Methyl-pyrrolidin-3-yloxy)-benzenesulfanyl}-octanoic acid hydroxyamide
91% @ 215 nm; LCMS (APl-electrospray) m/z 367 (M+H)".

SUBSTITUTE SHEET (RULE 26)



WD 99/ 42436 PCTI US98/ 17633 -
138 - Exanpl woBd26[ 4- (5- Chl or o-t hi ophen-2-yl ) -benzenesul f opWrluegiREP! C

- aci d hydroxyam de 85% @215 nm LCMS (API-el ectrospray) mz 416 (sgl\/Hrl-l) 5
Exanpl e 225 St epA: Coupling of 2-(4-bronobenzenesul fanyl)-octanoic acid

hydr oxyani de resin with N-(3-am nopropyl)-yg¢pholine. 10

2- (4- Bronobenzenesul fanyl ) -octanoi ¢ acid hydroxyam de resin prepared in
Exanpl e 199, Step A (100 ng, 1.1 neqg/g) was suspended in dioxane (2.0 nlL)
and- ni trogen gas bubbl ed t hrough the suspension for 1-2 m nutes.

N- (3- Ami nopr opyl ) - nor phol i ne (346 ngy, 2Bxamply 213
tris(dibenzylideneacetone)-dipalladiun(0)_(22 ng, 1% 2.e0.),.(9-(-)-2,2" -

bi s(di phenyi phoitrl{Bthykperoroxyheprenaspifapyd)-ociangipacig hydrgryamide eq. ) and
sodiumtert-5 1510099@2@%{2@17/{5\5??1&&551*3}»@;5@ 3s4igd@H)*The reaction was
heated to 80[err]C for 8 hours ile shaking on an orbital shaker. After
cooling to roomtenperature the m xture was filtered and washed with DMF (2
x 2 m), DVF-water 9:1 (2 x 3 nmL), MOHEgdmple2141), and DCM (2 x 2 nL). The
resin was dried in vacuo at roomtenperature. 20 Step B: O eavage of

2- [ 4- ( 3- nor phol 24j4-4Tettahpirospytanrd-ploxy)enestiesulfahglpottancic teid by droagamide

hydr oxyam dg, fr res) T +

2- [ 4- ( 3- nor phol Wﬁ?llgBPOE@%%“}%ﬁI%Cﬁé’WFQUWTZQ%‘yfggt'anoi c acid

hydr oxyam de resin prepared in Step A (100 ng, 1.1 neq/g) was suspended in
DCM (1.0 nL) and TFA (1.0 nl) was addedgy efAgction was shaken for 1 hour
at roomtenperature. 25 The reaction was Tiltered and the resin washed
with DCM (2 x 1 X1-Meagpyhblidih 826 ) bl fzenesiltinyg-odinsiceRrMiyaRfkyanfic
concentr at eﬂ%to '%(ggsig on"a Savant SpeedVac Pl us. Methanol (1 M) was
added and t P &tentrated. The crude product was dissolved in
DVBO net hanol (1: 1, 2 nL) and purified by reverse phase HPLC under the
condi tions described bel ow. 30 Col um: E?Sés% mnmmx 50 mm 5 [err]m
particle size (YMC, Inc. WImngton, No Ay ina) Solvent Gadient -

;'5”‘;‘1 N vt Sf[4f%g-§ﬁ§@-§\}lv6ﬂﬁg§)é€en%.eﬁgwlk98t§noic acid Hydroxyamide 97% @ 215 nm.
2-[4-(3- npr%ol i n-4-yl -propyl am no) - phenyl sul fanyl]-octanoic acid
hydr oxyam de Example 217

2-[4-(Tetrahydro-pyran-4-yloxy)-benzenesulfinyl]-octanoic acid hydroxyamide
97% @ 215 nm.

25
Example 218
2-[4-(1-Methyl-pyrrolidin-3-yloxy)-benzenesulfonyl]-octanoic acid hydroxyamide
96% @ 215 nm.
30
Example 219
2-[4-(1-Ethyl-propoxy)-benzenesulfonyl]-octanoic acid hydroxyamide
100% @ 215 nm.
35 Example 220

2-[4+(Tetrahydro-pyran-4-yloxy)-benzenesulfonyl}-octanoic acid hydroxyamide
100% @ 215 nm.
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88% @215 nm LCVS (APl -el ectrospray) nmz 410 (MtH)[err]. SUBSTI TUTE SHEET
(RULE 26) wo W39/ 42436

PCT/ US98t | 7633 -139- The hydroxam c acid conpounds of Exarrpplcgsm%%??%l are
synt hesi zed using appropriate starting materials and follow ng the steps in
this exanple: 5 136. Exanple 226
2- [ 4- ( Bi phenyl - 4-yl ani no) - phenyl sul f anyl']~0oct anoi ¢ aci d hydr oxyam de 95% @
215 nm LCVS (API -el ectrospray) m z 4%% #err] 10

Exampl e 227 2-[4-(Pyridin-4-ylamno)-p en%su fanyl]-octanoic acid

hydr oxyam de mz 360 (M- 15 .
Exanpl e 228 Zsc{%p/%%ﬁﬁ pen ntPam no- p+1"eny| su ?gﬁ{ j&io(%ct gnm C ( H) terrl
hydr oxyami de WZ—@OZAlfﬁoﬁmm{@@hlmm@&sﬂbﬁfﬁP lmm’[‘%ﬁ? 8,20

Exagrl)genﬁ]%&?L c{pﬁ@ W#ﬁ@gg:g?g&pﬂa&ugﬁmd w)esgataa@m mudn'ml*(@wm) de 99%

Exanpl e 230 2B(omqﬂnpahqne {2 )gl--éheﬁﬂi )s g'[@n]m% ad chI'?y&ng}’gm de
72% @ 215 ur ngiad{ohdy Oplndeé-728e (BBU, rm52n1B.53 (I bty)were 3dded. The reaction

€ e ksl 20 sk R DERH oS G P o
Exgrrpl e 232 S{2p30:mD), PMPcvener®:1 @ x{B0omi)eDME (304nh) MeSE (Rix 30 ank), .anthe
rono- ogt an 160, St A
(15.0 g, ﬁé g %@érgﬁy‘%?‘ﬁ‘ﬁ”gas%ﬁ&gt”p%‘&?yn 0{eﬂ;tlds'ﬁ)f’vessel and suggended
in THF (120 40 mL) . 4-Hydroxythi ophenol (1 1.3 g, 5.0 eq.), sodiumi odide

(13.5 9, 5.0 @ 5.0 dec- 7-
%phrﬁieiﬁhraeg@ofﬁﬂﬂ&@@sﬁbfﬁb&é ] undec-7-ene (DBU, 8.1 mL, 3.0

eq.) were adde

2-(4-Bromobenzenesulfanyl)-octanoic acid hydroxyamide resin prepared in Step A (4.4
g, 1.1 meq/g) was suspended in DCM (60 mL) and 70% tert-butylhydroperoxide (30
15 mL) benzenesulfonic acid (1.5 g) were added. The reaction mixture was shaken on an
orbital shaker at room temperature for 12 - 24 hours. The reaction was filtered and
washed with DCM (2 x 30 mL), DMF (2 x 30 mL), MeOH (2 x 30 mL), and DCM (2

x 30 mL). The resin was dried in vacuo at room temperature.

20  Step C:Oxidation of sulfide to sulfone.
2-(4-Bromobenzenesulfanyl)-octanoic acid hydroxyamide resin prepared in Step B (4.4
g, 1.1 meg/g) was suspended in DCM (60 mL) and mCPBA (5.2 g) was added. The
reaction mixture was shaken on an orbital shaker at room temperature for 12 - 24
hours. The reaction was filtered and washed with DCM (2 x 30 mL), DMF (2 x 30
25 mL), MeOH (2 x 30 mL), and DCM (2 x 30 mL). The resin was dried in vacuo at room
temperature.

Step D: Coupling of 2-(4-bromobenzenesulfinyl)-octanoic acid hydroxyamide resin
with 4-chlorobenzeneboronic acid.

30  2-(4-Bromobenzenesulfinyl)-octanoic acid hydroxyamide resin prepared in Step B (150
mg, 1.1 meq/g) was suspended in DME (2.0 mL) and nitrogen gas bubbled through the
suspension for 1-2 minutes. 4-Chlorobenzeneboronic acid (51.6 mg, 2 eq.),
tetrakis(triphenylphosphine) palladium(0) (19.07 mg, 0.1 eq.) and sodium carbonate
(2 M solution, 0.825 mL, 10 eq.) were added. The reaction was heated to 80°C for 8

35  hours while shaking on an orbital shaker. After cooling to room temperature the
mixture was filtered and washed with DME (2 x 2 mL), DMF:water 9:1 (2 x 3 mL),

SUBSTITUTE SHEET (RULE 26)



WD 99/ 42436 PCT/ US98/ 17633
- 140 - was WoHRER436t room tenperature for 12 - 16 hours, theethiseg/eisssd and
washed with DMF (2 x 60 nL), DM water 9:1 (2 x 60 nmL.), DWF (60 nL), MCH
(2 x 60 nL), and DCM (2 x 60 nL). The resin was dried in vacuo at room
tenperature. 5 Step B: Coupling of 2-(4-hygtoxybenzenesul fanyl)-octanoic
aci d hydroxyam de resin with benzene sul fonyl chloride.
2- (4- Hydroxybenm(msm ke yil)); afd TM G2 3C 2 dnb) ATHRXEGHT Wi &l B Phicadadt SdoiN
Step A (240 ny, nmeq/ g) was suspended in DCM (3.0 nL). Benzene sul fonyl
chlori de (225 n{jmpgragﬁe) and triethylamne (0.06 nL, 2 eq.) were added.
- The reaction was 10 shaken on an orbital shaker at roomterrperature for 8
hour s, then fi ISmp Edcmadagmmf R4’ -vhiloro-tipeny124-xulfinyl)-potandié-acid hydroByainide? frem3
I\/EO—I( and DCM (2 x 2 nmL). The resin was dried in vacuo at
roomterrpera ure te C. Oxidation of sulfide to sul foxide. 15

Benzenesul f oni cThadr@’ -dhlpt&hpWﬁalf bylroglandic picyl hydrbwaymﬁc p¢sém prepatedein

d d
ro5h ot Pyt SEAB 0 00 Blogh v SRRLAL PO TS THACH 4 e
added. The reac@ci/dsd M et reactionas shakien oo h beur etrmonatenmmp éfherl@mon was
tenperature for fiflded m%me%ﬁxﬁwasm@vﬁtﬁ?mmﬁ xmef 'Tﬁeeﬁlﬁgte%g ey Sg\wfrgei

(3 L)

DCM (2 x 3 ), X 20
The resin d?qr@fan?fﬁmﬂa%q%ﬂmate#é%mﬁﬁp@% atS&Y"B“ Se?e@bfaaal’héx. hfst?bm
sul fide to sul f gae. adB&D?aﬁﬂe&BHnﬁth ébéhtrated. The crude product was dissolved in

?881ngyd;o§y(£aﬁ%%g%é§dé %)e@vﬁ@ymester ]resHELgs‘m%argld in St ep B

added. The reactesoribed belaw:e was shaken on an orbital shaker at room

tenperature for 12 - 24 hours. The reaction was filtered and washed with
DCM (2 x 3 nl), x 3 m), MeOH (2 x 3 nl), andDCM(2x3rrL) The
resin was df? edCPW%QRS -84 20 5@ Mz %1 particle)size YMC, fnc. Wilmingten, dorth

benzenesul f oni c hﬂ 4- (1- hydr oxycar banoyl - heptylsulfanyl) phenyl ester
resin. The benzenesu?fonlc acid

4- (1- hydr oxycar BelvestiGradipaty| sul f anyl ) - phEimel est erWiawsi Acginitilered in Step B
(80 nmg, 1.2 neq/g) was suspended in DCM§4. 0 L) agyl TRA (1.0 nl) was
added. The reaction was shaken for 1 hour_at roomtenperature. The 35
reaction was filtered and the resin wash&mi#th DAM (2 ¥ 1 nL). The
filtrate angpt hgioweReNs ME/MRinconbi ned and concentrat ed to dryness on a

Savant SpeedVac il by b hanch (LAt aBRc A0 AN LG Uk & Sis s Leus

concentrated. T
(API-electrospray) mv/z 394 (M+H)".

The hydroxamic acid compounds of Exmples 222-224 are synthesized using
25  appropriate starting materials and following the steps in example 221:

Example 222

2-[4-(5-Chloro-thiophen-2-y1)-benzenesulfinyl]-octanoic acid hydroxyamide 100% @
30 215 nm; LCMS (API-electrospray) m/z 400 (M+H)".

Example 223

2-(4’-Chloro-biphenyl-4-sulfonyl)-octanoic acid hydroxyamide 94% @ 215 nm;
35 LCMS (API-clectrospray) mvz 410 (M+H)".

SUBSTITUTE SHEET (RULE 26)



V\A:!L)4Si)9/ 43_433% dhibs DVEO ] w PCT/ US98/ 17633
- - dis Yogh4B¢)  met hano 1: 1, 2 nL) and purified ggy,

phase HPLC under the conditions described bel ow Colum: ODS- Aﬂ%gﬁnﬁjﬁ 50
mm 5 [err]mparticle size (YMC, Inc. Wlmington, North 5 Car ol i na)

Sol vent G adi ent Ti me -13%\ater Acetonitrile 0.0

95 5 25 mn. 5 95 Flow Rate: 15 nL/mn. 10 Benzenesul foni c

acid 4-(1 -hydroxycarbanoyl - heptyl sul fg%ﬂ,lepjmnyl ester 91 % @215 nm
LCVS (APl -el ectrospray) mlz 424 (MtH)[err]. The hydroxam c aci d conpounds

of Exanpl es 233rRICRIofo-RiGPHRAD-AR BerteheraIfoRT-0RINGIE Qcilt Rydroxyanidy 85%21@
d fol | owing L he st ] F . a%gla
25 D1 chi or oo tHOGBRAAS (ARkEBRestugs) gz 416 (- © 227

-+

4- ( 1- hydr oxycar banoyl - hept yl sul fanyl )- hydroxyani de 98% [err] 215 nm LCMVS
(APl -el ectrospray) mz 498 (MtH)[err]. ﬁég‘rﬂgfé% e 234 Et hanesul fonic acid
4(1 - hydroxycarbanoyl - heptyl sul fanyl) - Xyani i de. 72% @ 215 nm LCMS

(API - el ect rospgayh. 6 | . . .
(A2 o et ooRSh ShinRgCof e hbbbberER RISt acd ydroryanide rsi
?A& |1 hlydr ?xycawhhmarnmpp;dpyl)smxphdme) - hydr oxyani de 99% @ 215 nm LCMS
- el ect{ps . 30 . .
2,5-Di chl oi;(g- P%?%%ﬁ%@é—gs 5 F%@%ﬂ:ﬁgxc%ﬂ%ﬁfﬁﬁ@ resin prepared m Example
4- (1- hydr oxycat9aSisp A (0 mgs Ll meq(s))wasispsnendsdin diexang42-@mlyand pitrogspgas
(API - el ect r 0s pygbled thiough hed MipbrlsPin'fbr 1-3mikH@EPNG32Lrhinopropyl)-morpholine (346
5-Pyridin-2-yl-thigphené; 2-sul Tgni c amdh. . )
4( 1- hydr oxycar@&nﬁﬁleﬁ e E?Hzﬁ’ﬁﬁiﬁﬂeﬁc-et%? fipaliadigm@y, (e PBP A1 80 hSH %2 -
( APl - el ect r os pbigidiphehylphadsphindyF), | ‘ebingphthyl((S)-BINAP, 60 mg, 0.8 eq.) and sodium fert-
15 butoxide (207 mg, 18 eq.) were added. The reaction was heated to 80°C for 8 hours
while shaking on an orbital shaker. After cooling to room temperature the mixture was
filtered and washed with DMF (2 x 2 mL), DMF:water 9:1 (2 x 3 mL), MeOH (2 x 2

mL), and DCM (2 x 2 mL). The resin was dried in vacuo at room temperature.

20 Step B:Cleavage of 2-[4-(3-morpholin-4-yl-propylamino)-phenylsulfanyl]-octanoic
acid hydroxyamide from resin.
The 2-[4-(3-morpholin-4-yl-propylamino)-phenylsulfanyl}-octanoic acid hydroxyamide
resin prepared in Step A (100 mg, 1.1 meq/g) was suspended in DCM (1.0 mL) and
TFA (1.0 mL) was added. The reaction was shaken for 1 hour at room temperature.

25  The reaction was filtered and the resin washed with DCM (2 x 1 mL). The filtrate and
the washing were combined and concentrated to dryness on a Savant SpeedVac Plus.
Methanol (1 mL) was added and the mixture concentrated. The crude product was
dissolved in DMSO:methanol (1:1, 2 mL) and purified by reverse phase HPLC under
the conditions described below:

30
Column: ODS-A, 20mm x 50 mm, 5 pm particle size (YMC, Inc. Wilmington, North
Carolina)
Solvent Gradient Time Water Acetonitrile
0.0 95 5
35 25 min. 5 95

Flow Rate: 15 mL/min.
2-[4-(3-morpholin-4»yl-propylamirio)—phenylsulfanyl]-octanoic acid hydroxyamide
88% @ 215 nm; LCMS (API-electrospray) m/z 410 (M+H)".
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WD 99142436 PCT/ US98/ 17633 -
142 - Exanplw0o2982426 Ni t r 0- benzenesul fonic acid PCT/US98/17633

4- (1- hydr oxycar banoyl - hept yl sul fonyl ) - hydroxyam de 5 97% @ 215 nm LCMVS
(APl -el ectrospray) mz 501 (MtH)[err]. Exanple 239

3- Br ono- 2- chl or o-t hi ophene-2-sul fonic acid 139-

4- (1- hydr oxycar banoyl - hept yl sul fonyl )- 10 hydroxyam de 97% @215 nm LCMS
(APl -el ectrospray) mz 576 (MtH) +. Exanpl e 240

Benzo[ 1, 2, 5] t hi e 4-sul f n| c_ac . .

4- (1- hydr oxycar ﬁﬁﬁ?@sf weﬁvws FSW??‘}"dglgf Bxomplssy 200! 69, RPoeszety USRS
(API - el ect r ospr appropetate starfing iatdrialzrand folfovwdngihe std@slin this example:

1- Benzyl - 4- (4- benzyl oxy- benzenesul f onyl ) - pi peri di ne- 4-carboxylic acid

hydr oxyam de 20 To a stirred solution of 4-methoxybenzenethiol (2.8 gm 20
mmol ) and anfydrous K2CO8 (10 gm exces$Exampled?36 acet one (100 ni),
[err]-bronp ethyl acetate (3.3 gm 20 mmpol) was added in a round bottom

flask and the r@d&(Bmmlﬁmm@hmm&mﬂ-wmoﬁmmd dydexyamide % H2g3bd

stirring. At thegu.e P&Pfﬁﬁ&fo? +allowed to cool and 25 the
pot assium salts wére tere @%g g t%e?r eaction mxture was -
concentrated. The resi due was extracted with chl orof orm and washed with

Herr]O andif. 5 N NaOH sol ution. The or plel 2yer was further washed well
with water, dried over MgSO4, filtered and concentr at ed.

(4- met hoxy- phenylguPiadild-y mﬁfowha@lsﬂlfam betamiedcidBalrbsaidesy %@ PES fm;
yel low oil. Yiel 009 H[err] 30 To stirred sol uti on
of (4-net hoxy-pﬂ‘g‘-ﬂ‘gégﬁrgﬁl @58%%’/?%3@%& ‘hyl ester (4.4 g, 20 mol),
anhydrous [err] (10 gm excess) in dry acetone (100 m) benzyl brom de (3.5

g, 20 nmol) s added and refl uxed for 35’&[’@’@ Mg the end, reaction m xture
was filtered, concentrated and the resi [ extracted with chloroform

:o: o\c/i\ﬁit WSEP g?ni? %ﬂ;ﬁé%peﬂlgiﬁnié@? @g;éfqg% ?cg@ ﬁ’g%ﬁf@f s%dﬁ-r?mécet £C el d

ethyl ester by &GMalAPhefeciraspran )benzm c acid as described in the
exanple 83. Low nelting solid. Yield: 6. 6 g, 97% WMs: 335 (M1)

20 Example 229

2-(4-Methylamino-phenylsulfanyl)-octanoic acid hydroxyamide 99% @ 215 nm;
LCMS (API-electrospray) m/z 297 (M+H)".

25 Example 230

2-(4-Piperidin-1-yl-phenylsulfanyl)-octanoic acid hydroxyamide 72% @ 215 nm;
LCMS (APl-electrospray) m/z 351 (M+H)".

30 Example 231

2-(4-Piperazin-1-yl-phenylsulfanyl)-octanoic acid hydroxyamide 74% @ 215 nm;
LCMS (API-electrospray) m/z 352 (M+H)".

35 Example 232

Step A:Displacement of bromide with 4-hydroxythiophenol.

The 2-bromo-octanoic acid hydroxymate resin prepared in Example 160, Step A (15.0

g, 1.1 meq/g) was placed in a peptide synthesis vessel and suspended in THF (120
40 mlL). 4-Hydroxythiophenol (11.3 g, 5.0 eq.), sodium iodide (13.5 g, 5.0 eq.) and 1,8-

diazabicyclo[5.4.0Jundec-7-ene (DBU, 8.1 mL, 3.0 eq.) were added. The reaction
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WO 99/ 42436 PCTI US98/ 17633

- 143 - Towoeddmseed sol ution of bis-(2-chloro-ethyl )-benzybcﬁmg

hydrochl oride (6.6 g, 24.7 mmol), 18-Crown-6 (500 ng), and an rou 3[err]

(30 gm excess) in.dry acetone (250 m),

(4-benzyl oxy- phenyl sul fonyl ) -acetic acid. gjgiyl ester (8.01 gm 24 nmol) was
added in a round bottomflask and the reaction nm xture was heated at refl ux

for 16 5 houkss\Whdken Qp%rrﬁ&h{péfaﬂﬂc fo%tlzt h& rﬁﬂﬁb ukhqn&&a%u%ﬁwm%w
~allowed to cogl and t tassi um sa S were @{terf an the reaction -

m xture was cé%éé?t‘in&?’e‘a et &4 (3 % Q\Hg-)em &0k a3

washed with HBCM (ZRGOGMDRThE rdsBiess died ik waduvait rdm&ﬁii)eh‘&lrb. W th water,
dried over MgSM4, filtered and concentrated. The dark brown reaction

m xture was purified by silica gel coum chromatography by eluting it 10
w th 30% e$ hyISmpeB:&Ioephxlrgnﬁa€(4alydrdxb!benzemiulfanyl)-octanoic acid hydroxyamide resin
4- (4- Benzyl ox " e_nz=r%§§if&§ﬁ§l% - benzyl pi peri di ne-4-carboxylic acid
et hyl ester S 1S5S0 ‘ol Yield: 6.5 g, 55% WMs: 494 (MH)
4- (4- Benzyl oxﬂ-@éﬁy@qm&gmngdlt)myl}ob@nmylacm hedroxjiamided resiar propgred dn Sitepd A

t hyl t 1 01% ei‘x‘@e? mé
:ndyst ??rgcr:l a?z dﬁ’ﬁ] terr%%’gggure H)D ﬂirs tgtéhllgnza reactslugfrém# ?(@gl?%éﬁw;s
concentrated &5 mBe S0 gnd tigtkylamise (Q00 g8k, Jican wers. added. Thecreattion\waty i t

contontr ataq Lk ﬁ?ﬁ‘?‘”m"”w B B0b i 0 P&ts W%’”ﬁ%&%" washed nd
filtered. The"ﬂﬂb‘a %Eﬁ-&:ﬁ "BAET Hd A ér? amsD%I\i(2on2

benzyl - pi peri dnm)eq‘ﬂemﬁhpagydﬂea;mmam\wﬁomt eﬁdtmEO C and taken to next
step with out any purification. Colorless SO|Id MP. 66-68; Yield: 4.3 g,
91%; MS: 466 (MrH) Starting from 4-(4-Benzyl oxy-benzenesul fonyl)-1

- benzyl - pi periSﬁp\@ @eidatrdnmfyhlﬁdemﬂo(dﬂe% g, 10.0 mmol) and follow ng the

procedur e gqut | _
(4-Benzyl o§y l?ee%ger?g@u %3% gﬁ? in gtyisu(lzfg:rx g\ﬁnly(l: gster resin

hydr oxyani de ZP%eparsgia S@ﬁé@ mgad- Zamemg P‘Ia§§§stkB1i¢ddm REM & mlypndf0Gorert-
[err]C M A&yl ﬂdfbﬁ%sua@?pnﬁ@b enZehE¥alfafik: idem] mg Weré Aldedt) The retieh 79

037" (5, 1) sk ples shgken o aorbial St ok it &@%ﬂ 617 - % hoesihe
4- ( 4- But oxy- baaastion swak fittanet )and wafhed (WittpDEM (24x 8 mll); PMIe(2ho S8ymLhaMeOH] (2 x
D[ 2- by By Dok B2 X A4S RO o B v o om temperature,
prepared 35 according to the general nethod outlined in exanple 83
starting from gluebhanahdi diSulfide to sulfone.
Benzenesulfonic acid 4-(1-hydroxycarbamoyl-heptylsulfanyl)-phenyl ester resin
prepared in Step B (80 mg, 1.2 meq/g) was susliended in DCM (3 mL) and mCPBA
25 (84 mg) was added. The reaction mixture was shaken on an orbital shaker at room
temperature for 12 - 24 hours. The reaction was filtered and washed with DCM (2 x 3
mL), DMF (2 x 3 mL), MeOH (2 x 3 mL), and DCM (2 x 3 mL). The resin was dried
in vacuo at room temperature.

30 StepE:Cleavage of benzenesulfonic acid 4-(1-hydroxycarbamoyl-heptylsulfanyl)-
phenyl ester resin.
The benzenesulfonic acid 4-(1-hydroxycarbamoyl-heptylsulfanyl)-phenyl ester resin
prepared in Step B (80 mg, 1.2 meq/g) was suspended in DCM (1.0 mL)) and TFA (1.0
mL) was added. The reaction was shaken for 1 hour at room temperature. The

35 reaction was filtered and the resin washed with DCM (2 x 1 mL). The filtrate and the
washing were combined and concentrated to dryness on a Savant SpeedVac Plus.
Methanol (1 mL) was added and the mixture concentrated. The crude product was
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(15.0 g, 150). and 4-(2-piperidin-1-yl-ethoxy)-benzyl chloride (5.9 g, 20

- mmol ). Yiel dWB99/42436 (85% ; Brown sem -solid; Ms: 323 ( MtH) [ epetruses/Méds

- 99/ 42436 PCT/ US98/ 17633 -
144- Bis-(2-chloro-ethyl)-[4-(2-piperidin-1-yl-ethoxy)-benzyl]-am ne was
prepared according to the general method owjined in exanple 83 starting
from 2-[(2-Hydroxy- ethyl)- [4-(2-piperidin-1-yl-ethoxy)-benzyl]-am ne
(3.22 g, 10 mnxhasolv\éueh OMSO:nitiale %) i 1, R B arsepiiriffed|Yytievdts piiidd HPLC under
(MtH)[err] 5 44] benﬁegle ul/\?onyl) 1-[4-(2-pi perldlll’)l-

~ 1-yl - et hoxy) - beft? ’%é‘ Wicarboxylic acid ethyl ester was prepared
according to the general nmet hod outlined in exanple 83 starting fromfrom

4- (but oxy- benzenesulfon§& acetic acid ethyl ester 20 nmmol ) and

Bi s- (2- chl or o- Eolymp: ORS¢, 30mye xi 3 M Syl mmmzeugm?lfncawmmng@nmmh g,
20 mol ). Sﬁld 8] 3(68% brown oil; Ms: 587.7 (MtH)[err]

4- (4- But oxy- eng | fonyl)-1-[4-(2- pi peridin-1-yl-ethoxy)-benzyl]-piperid
i ne-4- car boxyl Selvent Gtladiers pr epar ed st arfimeg fromWater Acetonitrile

4- (4- But oxy- benzenesul fonyl ) -1-[4-(2- pipgridin- 9

1-yl - et hoxy) - benzyl ] - pi peri di ne- 4-car boﬁl c acid gt hyI ester (5.8 g, 10 15
mol ) di ssolved in THF: net hanol 3:1 and 2B0mid. NaOH5(40 @5). The resulting

reaction m Xt urg Wiy, Eﬁ_q, as outlined in exanple 83 Yield 4.8 ¢g
(86% ; Spong b@own sé(/)uﬁlB anltP98 [err]C, MS: 559.6 Starting from

4- (4- but oxyl enﬁmermulff@anxd 44 1hydrozyqarasaoykheptylsul yD—@hﬁmlygte ¥ 21520
pi peri di ne-4- caﬁ,Q%ngqAﬁJeﬁcﬁésfpﬁygwﬂ@zm@lyand following the procedure

outlined in exanp1e 83, 2
4- (4- but oxy-benzenesul fonyl)-1-[4-(2-piperidin- | -yl-ethoxy)-

belnlzyll p: pgrloYrm;sd %mhwx?ggc afpcindy GTORY; siagasmsefeats?ﬂthfmeaHmﬁbg
e OoOw SOl | | € err
3(/300 MHz, DNVBO- Y %ﬁﬁ%@aﬁhsﬂﬁé ‘I’Bi"‘%‘?%‘“%’f%“gl’w% (m 4H), 2.3

(m 4H), 2I§(m6H) 3.2-3.6 (m 25 8H), 4.2 (m 2H), 6.9 - 7.8 (m 8H),
9.1 (s, 1H), 10.8 (bs, 1H). Exanple 243g,
4- (4- But oxy-benzenesul fonyl') - 1-[ 3- (2- m)rp my?

1-yl - ethoxy) - bef'ﬁﬂl]:hl&‘ é&%—ﬁﬂfoﬁ& z;xdﬁ-(l ?droxycarbrsmoyl—heptylsu@@ﬁﬁ?xy| ic

acid hydr oxyam de Bis- roxi/
-yl - et hoxy) - be ?’WQWP ﬁleﬁgowwng%@%ﬁ) met hod

outlined i mgxanple 83 starting from di et hanol am ne (15.0 g, 150). and
3- (2- nor phol i n-1-yl - et hoxy) - benzyl chl Oﬁ)lca(}r?plézﬁ g, 20 mmol).

Ethanesulfonic acid 4(1-hydroxycarbamoyl-heptylsulfanyl)-hydroxyamide.
72% @ 215 nm; LCMS (API-electrospray) m/z 376 (M+H)".

25
Example 235
5-Chloro-1,3-dimethyl-1H-pyrazole-4-sulfonic acid 4-(1-hydroxycarbamoyl-heptyl-
sulfinyl)-hydroxyamide 99% @ 215 nm; LCMS (APlI-electrospray) m/z 492 (M+H)".
30
Example 236
2,5-Dichloro-thiophene-3-suifonic acid 4-(1-hydroxycarbamoyl-heptylsulfinyl)-
hydroxyamide 96% @ 215 nm; LCMS (API-electrospray) m/z 514 (M+H)*.
35

Example 237

5-Pyridin-2-yl-thiophene-2-sulfonic acid 4(1-hydroxycarbamoyl-heptylsulfinyl)-
hydroxy amide 96% @ 215 nm; LCMS (API-electrospray) m/z 523 (M+H)".

SUBSTITUTE SHEET (RULE 26)



35 Yield 6.2 g, (95%; Brown sem-solid; Ms: 325 (MtH)[err] SUBSTI TUTE -
SHEET ( RULEWQ@9/42436 WO 99/ 42436 PCT/US98/17633

PCTf US98/ 17633 -145- Bi s-(2-chloro-ethyl)-[3-(2-norpholin-

1-yl - et hoxy) - benzyl ] -am ne was prepared according to the general nethod
outlined in exanple 83 starting from Bi s={4 Hydroxy- ethyl)-

[ 3- (2- nor phol i n-1-yl - et hoxy) - benzyl]-amne (3.24 g, 10 mmol). Yield 4.0 g
(92% ; brown sem -solid; Ms: 363.1 (I\/H—I)[err] 5

4- (4- But oxy-benzenesul fonyl)-1-[3-(2

1-yl - et hoxy) - benzyl ] - pi peridin e-4- Ca”ﬁ,ﬁvﬁ c,zggm d ethyl ester was prepar ed

according to e[ 2 d t

& (but oxy- benZSSc PP HE sl TRy R Bl RO Ry ™

Bi s- (2- chl 6r 092 @ 3q@n(mw+dMSmy)mmefﬁéﬁ*z’yl ]-amine 10 (8.6 g,
20 mol ). Yield 8.5 g (72%; brown oil; M 589.7 (MH[err]

4- (4- But oxy- benzenesul fonyl )-1 [3 (2- m)rphol I n-

1-yl - et hoxy) - benzyl ] - pi peri di ne- 4- car B&3mgple 238ci d was prepared starting
from 4- (4-But ox benzenesulfonyl Eﬁ‘.11[3-_(2

mor phol i n-1-yl3 fqm&)chmmlypq»hemﬁ fanisesdd Ayinaydrexycathameylheppylsulfongh-
(5.8 g, 1Q015 hydrexyamilie99 @913 fimLEMBAM Bctdsprapia/z 576 \MY¥aGH (40 m ).
The resulting reactlon m xture was worked up as outI i ned in exanple 83.
Yield 4.8 g (85%; Spongy brown solid; Ms: 561.6 (MtH)[err] Starting from
4- (4- but oxy- benzenesul fonyl )-1-[3-(2- nﬁxahpibi%()l-yl - et hoxy) - benzyl ]- 20

pi peri di ne4-carboxylic acid (5.6 g, 10 mmol) and foll ow ng the procedure
outlined in eXeambld Bﬂﬂdacﬁazq]p-é#sulfonic acid 4-(1-hydroxycarbamoyl-heptylsulfonyl)—

4- (4- but
beﬁlzyl ij g. perwéae? ?ngglgl(g" ‘ggiyélg(r:n éé}a Z | so?/ as a pale

yel low solid. Yield 62% rrp123[err]C(HCI) VS: 576(|\/Hrl—|)[err] [err]H
NVR (300 MHz, DMBO-d6): [err] 0.9 (t, Bkimplid-241(m 2H), 1.8 (t, 2H),
2.3-4.7 (m 24H), 7.0- 7.8 (m 8H), 9.1 (s, 25 1H), 10.8 (bs, 1H). Exanple

244 1- Met hyl - 41-BénbiHdeidybeneyiory+banzehissnlfonyippiperidink-t-earbor plidarid hydioaimide
hydr oxyam2®e 30

és{vgﬁ h\>//v13134p§ gpgr e ccor | ngo%%llo&l%ﬁ&yb ner {lﬁoﬂé{'ﬁgﬁ;%ﬁr lééh aﬂ@dﬂm@f 2y|83
starting fromK2C0p(kgm. exepssd incdryiacetons ()loﬂtﬂdi,lotb@mocﬂhﬂmﬂa@ﬁérgﬂ( I?)-Og, 10
mol ) and net %OB' v?ais(a%ﬂed in a round bottom flask and the reaction mixture was heated at reflux
for 8 hours with good stirring. At the end, the reaction mixture was allowed to cool and
25  the potassium salts were filtered off and the reaction mixture was concentrated. The
residue was extracted with chloroform and washed with H20 and 0.5 N NaOH

solution. The organic layer was further washed well with water, dried over MgSO4,

filtered and concentrated. (4-methoxy-phenylsulfanyl)-acetic acid ethyl ester was

isolated as pale yellow oil. Yield: 4.4 g (100%); MS; 227 (M+H)*

30
To stirred solution of (4-methoxy-phenylsulfanyl)-acetic acid ethyl ester (4.4 g, 20

mmol), anhydrous K2CO3 (10 gm, excess) in dry acetone (100 ml) benzyl bromide
(3.5 g, 20 mmol) was added and refluxed for 4 hrs. At the end, reaction mixture was
filtered , concentrated and the residue was extracted with chloroform. It was washed

35  well with water, dried and concentrated. The crude product obtained was converted to
(4-benzyloxy-phenylsulfonyl)-acetic acid ethyl ester by oxidaizing with m-chloro
perbenzoic acid as described in the example 83. Low melting solid. Yield: 6.6 g, 97%;
MS: 335 (M+1)
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chl oro- et hyl am ne 2.29, 11.6 mmol). Yield 4.0 g, (98%; low nelting
brown solid, 84 (MrH)[err] WO 99/ 42436 PCT/US98/17633
PCT/ US98/ 17633 - 146-

1- Met hyl - 4- (4- but oxy- benzenesul f onyl ) - pi peri di ne- 4- carboxylic acid was
prepared starting from -143 -

1- met hyl - 4- (4- but oxy- benzenesul f onyl ) - pi peri di ne-4-carboxylic acid ethyl

reﬂs';er_l_g1 7.6 g, I J{ZOmexﬂr}edkohnmhwé&&(ﬂ-&RﬁMﬂ@l)-Kﬁ aﬂiu%e lwwoch%d d}iel‘(ds Q&BZB
e resulti e ne |n e
Al T80 b ol PEIn B 300 8y 0 R} 50 KB GO B8 ket i e
Starting from 1 -(@50 hyl), (Lb@ﬂzﬂoﬁpphen m a&ﬁ@maémﬂd%&miwgnﬂz&ﬂﬁmw ic
acid (4.0 g, \ﬁasqagﬁ% and g) ﬁ% Cedure outll ed I'n exanple 83,
3.9 g of 1-methy B%%‘B ira 5 §‘1‘ Of I XIpg eated gt 158ux ford6
aci d hydr oxy#ni dwursawith goddstiemingl At thesend, mekéaﬁﬁbmm&é wa?( hﬂéﬂe%%bo%dlﬂeg
C WMs 371 O d6 err t,
L7 G N6 (372 okl sk A iRl PR S0k el g
2.5-3.7 (m 8H),residue was exmapted With@hlodofohiand Wadiéd (uith HpID . Mhe wrganicidyer Was 1
d hyd

?C :Et hyIy LO?Za[)nusfgl;(ﬂ)}ert%aﬁ? ‘5%%1”1“83%?1“’)‘ dried averMsR04. filtered ang qogceggp@de’[}pﬁ,qark
: efte{_masfprepirtﬁd%rﬁmﬁﬁdim&tﬁrewab yoedilidagde f&ﬂnﬁlﬂiﬁdﬂgﬁ ; lﬁéﬁe{Mﬁ(xB
starting fr X nzenes 0 cid e ster :
10 rrrml)g an IaS]et hYy %(r}é tﬂi’? %tﬁ'lté ed‘a‘é"t I%‘ H%F?’Féa((g‘%& 6197@’ Benﬁﬁ%/ﬂs)‘ lfonyl)el-g 395
g, (88%; |low rrdienzsdqnﬂmrﬂm-d&cdrbm:th&xdaﬂﬁl ésl’tﬁrfé)a{sesfdldtedas Brown oil. Yield: 6.5 g,

- Et hyl - 4- (4- but oyeyg m&u_i_ﬁ?nyl ) - pi peri di ne-4-carboxylic acid was
: prepared 25 startlng fro

1- et hyl - 4- (4- but oxy- benzenesul fgqr;i/ | peridi ne-4-carboxylic acid ethyl
ester (7.94 g, ZoUnBenzylogy-beegen fpwlﬁébmydrpnp(:amemc)armwmmd\bﬂ;ﬂ@ste( 35

83 vietd 68 0% mt‘*‘%"%“.‘*%ﬁvwf" MEORFEHE D RadoHbh oA ok £IGHR' ©
" Starting from 1t Pﬁ;?‘ tﬁ“@x ‘%M%W@HWFWS;@W%@@@ ﬁlemqﬂﬁ
acid (3.7 g, 10 wamiu):trﬂtsédfrmbﬁwm Bmssalﬁsﬁsﬁufﬁa@wzbo%ﬁﬁ Aflef@@npl e 83,

by dr oxyar de. vadeEaARa8eon 3RO Ssmearaled e et fom o RPN IO B e
385 (MrH)[err]; wasadigd SIBi)SGIiHIand ﬁh&eﬁd'ﬂxe p{odumh—@-Bbtﬁybenzeﬁesﬁlféﬁyi) 3H)
1.46 (g, 2Hpo 1. bendybpiptiiltine 2-chrbdkylid acid Wasrieh at 50 C and taken to next step with out
any purification. Coloriess solid. MP: 66-68; Yield: 4.3 g, 91% ; MS: 466 (M+H)
Starting from 4-(4-Benzyloxy-benzenesulfonyl)-1-benzyl-piperidine-4-carboxylic acid
(4.65 g, 10.0 mmol) and following the procedure outlined in example 83, 1.1 g of 4-
(4-Benzyloxy-benzenesulfonyl)-1-benzyl-piperidine-4-carboxylic acid hydroxyamide
25  wasisolated as a colurless solid. Yield 21%:; mp 89 °C; MS: 481.1 1H NMR (300
MHz, DMSO-d¢): 6 2.27 (m, 3H), 2.76-2.79 (m, 2H), 3.43 (m, 4H),4.30 (s, 2H),

7.14-7.17 (d,2H), 7.50-7.73 (m, 5H), 9.37 (s,1H), 10.53 (s,1H), 11.18 (s,1H).

Example 242
30

4-(4-Butoxy-benzenesulfonyl)- 1-[4-(2-piperidin- 1-yl-ethoxy)-benzyl}-
piperidine4-carboxylic acid hydroxyamide

From 2-[(2-Hydroxy-ethyl)-[4-(2-piperidin-1-yl-ethoxy)-benzyl]-amine was prepared

35  according to the general method outlined in example 83 starting from diethanolamine
(15.0 g, 150). and 4-(2-piperidin-1-yl-ethoxy)-benzyl chloride (5.9 g, 20 mmol).
Yield 5.5 g, (85%); Brown semi-solid; MS: 323 (M+H)*
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35 2H), 2.5-3.6 (m 10H), 4.1 (t, 2H), 7.16 (d, 2H), 7.67 (d, 2H) WO
99/ 42436 WO 99/42436 PG EHR8sH €33 -
147 - Exanple 246

1- n- But yl - 4- (4- but oxy- benzenesul fonyl) pi peri di ne-4-carboxylic acid

hydr oxyam de 5 -144 -

1-n-Butyl -4-(4- but oxy-benzenesul f onyl ) - pi per| di ne 4 car boxyl | c acid ethyl

ester was prepgisg chﬁt“&@édigl)@[4t(2-ﬂiﬁ&xdﬁﬂ fepnpl e 83

starting from 4- uto?}ge %éacetl Egigsld et?l%ﬂ‘nﬁ %Y{f{f@fﬁ3

mol ) and n- bA%P
g, (899 ; | ow ethyl)- [4q2tpipaﬂdn$-0lyldthob¢$)—betﬁ.§l](dwhhh {322 Jg, 10mmol). Yield4.0 g
1-n-Butyl - 4- (4923, %%’ esgﬁl?ggﬁ&uﬁgr%l)l &Apﬁsg di ne- 4-carboxylic acid was

pr epar ed start
1-n- Butyl - 4 (4- but oxy-benzenesul f onyl ) - pi peri di ne- 4-car boxylic acid ethyl

8.5 435
(rarts; o Tgte regul &ng l% ﬁg%n XSHIPQ %@%%%%%@?&&f%zﬁgﬁmml e
83. Yield 7.5 rgarlmy eaed@eﬂlyt\mt@rewmrmredﬂscmg[l@rhe]ggxemlsnetag@owm err]

Starting from exam le 83 starting from from 4-(butoxy-benzenesulfonyl) acetic acid ethyl ester (6.0
1-n-butyl -4-(4-butoxy-benzenesul f ony]| )rf‘ti)?n di,ne-4-carboxylic_acid
- n_

10 mol ) and fsﬂ dwnﬁl;} apd BisstZrehlererethy exiding s ¥rgthoxyg-penzyllarging (8.
but yl - 4- (4tbut §)0-hfiepe Eeld §.0 Y63%RibBewh dil WS4 58RT vpe)t ¢ aci d

hydr oxyam de was 20 isolated as a yellow powder. Yield 40% np 121 [err]C,
MS: 413 (MrH)[err]; 'H NVR (300 MHz, DVMBO-d6): [err] 0.9-1.0 (m 6H),
1.2-1.8 (m 8H;~,(4—Buﬂ>x3-t&nzenes1ﬂf¢)1yl)a B-@-fipgridin-4 H)l-ethbdx)-benzyRHbiperidirikessd( d,

2 67 (d,
E)lj)arrpre 24(7 [ 4- oﬁ‘ﬁ%ﬁ% é_%,m);]do %“%f“’;’wé ﬁn} ((:lge Fc”leg%llf%%gtlngﬁ‘( ester A
m xture of 4- bpmmdmtfﬂ-ﬂr émzyé 1pentyne4{¢arh¢tsyl)c acid ethyl ester (5.8 g, 10

4- Hyd Ph
(54 DT Ehe e 88 cASLS AU RO ol it

refluxed in an asp‘y?r H@afs'ahm%m Pmmlzit)-? N sééé‘f{v) ﬁom&trewa was
careful Iy quensdliiy mpl 987C;0MS:c35906 @vtK)* and acidified with concentrated HCl .

The product was extracted with choroform washed well with water; dried and
concentrated. The product was purified by silica gel colum chromat o?r aphy

35 by el uti n§taninghfraed-@:hwoxyabanzencsulfonylalrii-(2vpiperidin- 15yleptiioxyypenzyl]
Col orl ess hew gEJeﬁHBQAS%Iﬂ?&thEG §§§ g\ M i dR drld folbwing TR pro€edird Oifilihdd in®

conpound may be prepare
example 83,24 g of 4-(4-butoxy-benzenesulfonyl) 1-[4-(2-piperidin-1-yl-ethoxy)-

benzyl]-piperidine-4-carboxylic acid hydroxy amidewas isolated as a pale yellow solid.
Yield 41%; mp 155 °C (HC1); MS: 574 (M+H)"; '"H NMR (300 MHz, DMSO-d,): 8

0.9 (t, 3H), 1.1-1.8 (m, 6H), 1.9 (m, 4H), 2.3 (m, 4H), 2.8 (m, 6H), 3.2-3.6 (m,
25 8H), 4.2 (m, 2H), 6.9 - 7.8 (m, 8H), 9.1 (s, 1H), 10.8 (bs, 1H).

Example 243
4-(4-Butoxy-benzenesulfonyl)-1-[3-(2-morpholinyl- 1-yl-ethoxy)-benzyl}-piperidine-4-

30 carboxylic acid hydroxyamide

Bis-(2-hydroxy-ethyl)-[3-(2-morpholin-1-yl-ethoxy)-benzyl]-amine was prepared

according to the general method outlined in example 83 starting from diethanolamine

(15.0 g, 150). and 3-(2-morpholin-1-yl-ethoxy)-benzyl chloride (5.9 g, 20 mmol).
35 Yield 6.2 g, (95%); Brown semi-solid; MS: 325 (M+H)"
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chl or o- phenoxy) - benzenet hi ol and brono ethyl acetate as described in

exanpl e 83. WO 9932488/ 42436 PCT/US98/17633

PCTI US98/ 17633 - 148 - Exanple 248 '

[ 4- (4- Chl or o- phenoxy) - benzenesul fonyl ] -acetic acid ethyl ester 5

[ 4= (4- Chl or o- phenoxy) - benzenesul fonyl | -acet 145.acid ethyl ester was prepared
according to the general nethod outlined in exanple 83 starti ng from

[ 4- l(;l chldor o- pheﬂigxﬂbhlo l)qsu(imyﬂﬂohaqeymllx@@y-dexﬁg yd:m e EE &e&?»g, 10

nmo and oxone 0i r

ool o949 an T Aordfitg ' H@M%y%@ﬁk%%garw B3 St frol Bl 3y arox

- met hyl - E:Ih Iperl d|atbyl)ﬂ-—[ﬁi(ihm)rpholm-bcgl-ethd)mmau;dhﬁ:dfnef(&z4 gle numAxfl). Yxeéd 4.0I g

- 4-14-(4- or o- i I peri di ne-4-carboxylic
L I%\Ag’i pr epa'"l gccigfrsglgﬁ&]l( 'iﬁ Jener a /

acid ethyl este e general nmethod outlined in
exanpl e 83 stdarting from[4-(4-chloro- phenoxy) benzenesul fonyl ] -acetic acid

(1. %9, “Tommol ). 4§ Pﬁwégi Ekﬁg@“ﬁ?ﬁ%@ﬁ%ﬁ%@?%ﬁ%ﬁlﬂ' ch).

4-[ 4- (4- Chl or 0- phieasepxy GSLETOMAS Freprred:ac .t@ﬁxeuggnﬂdmtb@dmsk
d 1
et hyl - pi por di pran & dithg ROttt s b #-“;Q%BW’ sceag ganeny] s

di ssol ved i n THFE-#8iwBelend 3151(2@1’%5“3’3 @ﬁnth@m-(ﬂ&bwmb?n haimine

resul ting redcti(s gi20tmindl)\ageldBIHE(r29); Bowaltil; MS:5897 (M+FHpxanpl e 83.
Yield 3.59 (86 %9; white solid; np 185[err]C, MS: 410(MrH)[err] Starting

. from 4-[4-(4-chl oro- phenoxy) - benzenesul fonyl ] - 1- met hyl - pi peri di ne- 4-
carboxylic acid 4-14-Bug;xy-beﬁzdﬁamﬂfpn)ﬂ)}m-[sml-h'nmpmmlhﬁl-ﬁlhmﬁiﬂulﬂl]éplpénm

TR0 Tl R AR, SRS 52,

salt, a white pommhohmldlﬁﬂmx%bmylﬂiplpﬁadm]a@-cmmeScx(l k) gstar (3. $ gr]H

§N2R (;08 '(\/Hzn%S g:?g g(ﬁlss Ivel 'ir]:}fﬂ e@%n lgj'q axiﬁl@N‘ N%(ngQE%gréuﬁmg?&cnw

PCT/ US98/ 17633 mixture was worke up as outhned in example 83. Yield 4.8 g (85%); Spongy brown
solid; MS: 561.6 (M+H)*

-43

Starting from 4-(4-butoxy-benzenesulfonyl)- 1-[3-(2-morpholin-1-yl-ethoxy)-benzyl]-
20 piperidine-4-carboxylic acid (5.6 g, 10 mmol) and following the procedure outlined in

example 83, 4.02 g of 4-(4-butoxy-benzenesuifonyl)-1-{3-(2-morpholin-1-yl-ethoxy)-

benzyl}-piperidine-4-carboxylic acid hydroxy amidewas isolated as a pale yellow solid.

Yield 62%; mp 123 °C (HC1); MS: 576 (M+H)*; '"H NMR (300 MHz, DMSO-d,): 8

0.9 (t, 3H), 1.4 (m, 2H), 1.8 (t, 2H), 2.3-4.7 (m, 24H), 7.0- 7.8 (m, 8H), 9.1 (s,
25 1H), 10.8 (bs, 1H).

Example 244
1-Methyl-4-(4-butoxy-benzenesulfonyl)-piperidine-4-carboxylic acid hydroxyamide

30

1-Methyl-4-(4-butoxy-benzenesulfonyl)-piperidine-4-carboxylic acid ethyl ester was

prepared according to the general method outlined in example 83 starting from 4-

(butoxy-benzenesulfonyl) acetic acid ethyl ester (3 g, 10’ mmol) and methyl-bis-(2-

chloro-ethyl)-amine (2.2g, 11.6 mmol). Yield 4.0 g, (98%); low melting brown solid;
35 MS: 384 (M+H)*
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-149- Exanpl e 250 4-[ 4-(4-chl oro-phenoxy)-benzenesul fonyl ]

1- et hyl - pi pe0©pU42a86 4- car boxyl i ¢ aci d hydroxyam de 5 PCT/US98/17633

4-[4- (4- Chl or o- phenoxy) - benzenesul fonyl ] - | -ethyl -pi peridi ne-4-carboxylic
acid ethyl ester was prepared according to the general method outlined in

exanpl e 83 starting from [4-(4-chloro-phenpygy) - benzenesul fonyl ]-acetic acid

ethyl ester (4 g, 11.3 mol) and et hyl - bis (2-chl oro-ethyl)-am ne (2 32 g,

16.9 | Yi ¢l Y X
192 I B PR oyl i i

aci d was pr epafepingdEgng ﬂﬁgethyldlr-rﬁ-butoxyy benzenesulfgnyl)-pxpendme-4~carboxyhc aci

4- [g (fhclhl or?ea&qrm%)zobma ﬂmal}vé@ﬂt’rh]:thlémﬁ Bodm%;alg&floqﬂ NQOH(3§EHH§)0TH¢| C
acid ethyl ester o ol ve

15 Cand 1o N NRepEaeaeon Siure stk S iifined i Sxpanble al Via 6Diaedn, "t
out | ined i n5 exaugite goliB mpr1%d W; MS: 356(46(5%1;1)*le te solid; nmp 184[err]C, MS:
423.9 (MtH)[err] Starting from

4-[ 4- (4-chl or o- phenoxy) - benzenesul fonyl ] -1 - et hyl - pi peri di ne-4- carboxylic
acid (1.75 g, Statﬂngwﬁmh)l-mnﬁinH(angwwnMBﬂM@edhbMdmliea@idrm9 20

ggr b2>5<SI Fg g](‘:lg Lﬁ%roxyghﬁj@lmwgmg at e aBﬁﬁﬁ{k%ﬁ{BQ%]@éj")g'g@'oﬁrﬂ\k%h?F -
Yi el dd33% np 5}5(3- ﬂ%@nzms 1) pipexidiner &-earpoxylis aeilhysraxypmile walzsizsola2ted7 ;
DVSO-d[ err rr

(m 4H§ ]%4 %ﬁ? %‘llﬁ‘”P%‘”é? ?i?“@@n%l 15 ﬁ§2§’é2®}*ﬁ) m%(ﬁ? Z:7. 57
(o 2 770 Uusd d)’s 0% Ay, 1%57a, 2, 18, BB, 215G, 4y, 240, 121 ©
1-Butyl -4- [ 4- (41,LBER! @.Spil?'i‘ﬂi(kh)ﬁﬁi‘%é'i@}é%%gim}zglgj P87id] 28y 4- carboxylic

acid 30

1-Butyl - 4-[4-(4-chl oro- phenoxy) - benzenesul f onyl ] - pi peri di ne- 4-carboxylic
acid ethyl ester was prepared accordi ngEtfngi@@48eneral method outlined in
exanpl e 831starting from[4-(4-chl oro-phenoxy)-benzenesul fonyl]-acetic acid

ethyl ester (6 gl-BB l%(ﬁhhtbxﬁﬁenzﬂi&ulfbﬁm @eﬁdlﬁé%hib@kﬁ1ﬁom/h9dr&maﬁﬁdd 5.2
22 mol ). Yield 3.3 g (38%; yellowoil; Ms 480 (MH)[err]

236?’2436 1-Ethyl-4-(4-butoxy-benzenesulfonyl)-piperidine-4-carboxylic Ecg H?Pés!e?@ﬁag
prepared according to the general method outlined in example 83 starting from 4-
20  (butoxy-benzenesulfonyl) acetic acid ethyl ester (3 g, 10 mmol) and ethyl-bis-(2-
chloro-ethyl)-amine (2.2g, 10.6 mmol). Yield 3.5 g, (88%); low melting brown solid;
MS: 398 M+H)"

1-Ethyl-4-(4-butoxy-benzenesulfonyl)-piperidine-4-carboxylic acid was prepared
25  starting from 1-ethyl-4-(4-butoxy-benzenesulfonyl)-piperidine-4-carboxylic acid ethyl
. ester (7.94 g, 20 mmol) dissolved in methanol (300 ml) and 10 N NaOH (35 ml). The
resulting reaction mixture was worked up as outlined in example 83. Yield 6.5 g
(88%); white solid; mp 162 °C; MS: 370 (M+H)”

30 Starting from 1-ethyl-4-(4-butoxy-benzenesulfonyl)-piperidine-4-carboxylic acid (3.7
g, 10 mmol) and following the procedure outlined in example 83, 3.2 g of 1-ethyl-4-
(4-butoxy-benzenesulfonyl)-piperidine-4-carboxylic acid hydroxyamide was isolated as

a yellow powder. Yield 76%; mp 98 °C; MS: 385 (M+H)"; "H NMR (300 MHz,

DMSO0-d,): 6 0.9 (t, 3H), 1.2 (t, 3H), 1.46 (q, 2H), 1.9 (g, 2H), 2.3 (d,J =114 Hz,
35 2H), 2.5-3.6 (m, 10H), 4.1 (t, 2H), 7.16 (d, 2H), 7.67 (d, 2H)
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1- Butyl - 4-[ 4- (4-chl or o- phenoxy) - benzenesul f onyl ] - pi peri di ne-4-car boxylic
aci d was preW@&¥#2486arting from PCT/US98/17633

1- butyl -4-[4-(4-chl oro- phenoxy) - benzenesul f onyl ] - pi peri di ne-4- carboxylic
ackd ethyl ester (3.3 g, 6.9 mml) dissolved in THF: nethanol (3:1 150 nl)
and 10 N NaOH (25 m). The resulting reactilr-m xture was worked up as
outlined in 5 exanple 83. Yield 2.08 g (67%; white solid; np 201[err]C,
M5: 451.9 (MtH)[err] Starting from Example 246

1- butyl - 4-[4- (4-chl or o- phenoxy) - benzenesul f onyl | - pi peri di ne4- carboxylic
acid (2 g, 4.43 rireBityhdd4ibntdxyvienzenthdfopyypipdridiac-dedatborglic acid kydroxytamids,
630 ng of

1-butyl -4-[4=(4- 7 =) e ] - Ri Lok Ne-4- car h ic 10
aci d hydr oxyan e SaaPARERIBRY beRERIGaY) piHahC R Ao d SRRy ” T
(212 Be;r]:),c;mwsépm@e. g acoarding to the general Mkhad3dingdiin example- &8 startipg frofek-r | 226 87
t, J=7.3 Hz, g . 2 501 { 7y ,
.70 (q. 2H). 3. ‘3"’%”%&%’5&&“}%9 a(t?f,ﬁoazcwmﬁ_%%{ @_%éoﬁoﬁﬁq “;‘.“ig?{?.r(%a (m
oH), 7.77 (d. J chlog-gyl)amine @.0g, 104 mmph). Yiehl 3.8 g((89%)Hpw mejting Brasyresoligp

- 1-Benzyl - 4- [ 4- (A1shi2@(M)enoxy) - benzenesul fonyl | - pi peri di ne- 4-carboxylic
aci d hydrox;i m de 20

1- Benzyl - 4- [*'4- (4- chl or o- phenoxy) - benzenesul f onyl ] - pi peri di ne- 4-car boxylic
acid ethyl estern-mBa foky dfifsneiul@nyX)-pipefidige-aatarioxyid fudl wasiprepiied i n

le 83 i 4- (4= chl or o- ph B L fonyl.] - ' i d
St hyl estor (o gtahe ot Bul s Dl Seep BT PG roaohiaie 2okt 45 o
24 mmol ). Yi el d ethyRéster (B3RP nymbl) dissclFed inaadthanbE(306 18) and 1NNa®H [35 mi).

1- Benzyl - 4-[ 4- ( ﬁ}%ﬁsﬁ@%ﬁ%&??ﬁ#ﬁﬂﬁ%ﬂﬁ&ﬂé& 6l it B S &-dfe £3.8808994 | ©

acid was prepare i )

1- benzyl - 4- [14- ( 48%%); avhite solid o3 ) 82°6n MY S8 IMatD] | - pi peri di ne- 4-carboxylic

acid ethyl ester (2.11 g, 4.1 mmol) dissolved in THF: nmet hanol (3:1 150 30

m) and 10 N Na 20 m). The resulting reaction m xture was worked_up as

outlined in exa n&@mﬁ-@atyHﬁ-%atoe(s%weenmf%yl)sma@nﬁﬂwmxrl& &

‘118§- 9 ( :VHZD % 2 r E ](3.§tgf;1ll0 trﬂﬁbr}f ilﬁillfollmging the procicc}cure orftlined. in exgrgple 83,41.8 §50f i-n-
-benzyl - 4-[ 4- (4- or,Q- phenoxy) - zenesul f.onyl | -.pi peri e: 4-

carboxylic acid %q-éj(ﬁ%uggy#m}ﬁnegﬁ%n?@ﬂ 4#@"59@%@%@1&“8&%%3@ n

exanpl e 83, 2030 isudated as a yellow powder. Yield 40%; mp 121 °C; MS: 413 (M+H)*; '"H NMR (300

1- benzyl -4-[4-(4-chl oroitghengély -benzenesul fonyl ] gﬁi per di ne-4-carboxylic

aci d hydr oxyani dEzeRM3SQdg) d.0(om§H)s 4120 1.8 409, BHD. 2228 (m, Ay 3.073 .81 (a0
39% np 4H), 4.2 (t, 2H), 7.16 (d, 2H), 7.67 (d, 2H), 9.3 (bs,1H), 10.3 (bs,1H), 11.1
(bs,1H).
25 Example 247

[4-(4-Chloro-phenoxy)-phenylsulfanyl}-acetic acid ethyl ester

A mixture of 4-bromo chlorobenzene (1.92 g, 10 mmol), (4-Hydroxy-phenylsulfanyl)-
30 acetic acid ethyl ester (2.12 g, 10 mmol), sodium hydride (460 mg, 10 mmol) and
copper(Il) chloride (500 mg) was refluxed in anhydrous pyridine (50 ml) for 12 hrs.
The reaction mixture was carefully quenched with ice cold water and acidified with
concentrated HCL. The product was extracted with choroform, washed well with water;
dried and concentrated. The product was purified by silica gel column chromatography
35 by eluting with 30% ethyl acetate : hexane. Yield 2.5 g (77%); Colorless low melting
solid; MS: 323 (M+H)". Alternatively the title compound may be prepared from 4-(4-
chloro-phenoxy)-benzenethiol and bromo ethy! acetate as described in example 83.
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WD 99142436 PCr/ US98117633 -
151 - 90. 4o s942a36MS; 500.9 (MeH)[err]; [err]H NVR (300 MHz pciidsoa/eisss r]) :
[err] 2.18-2.30 (m 2H), 2.73-2.81 (m 4H), 3.36 (d, 2H), 4.28 (d, J= 4.5

Hz, 2H), 7.15-7.25 (m 4H), 7.43- 7.48 (m 3H), 7.51-7.56 (m 4H), 7.74 (d.

J =9 Hz, 2H), 9.53 (s, 1H), 10.47 (s, 1H)1485 Exanpl e 253

[ 4- ( 3- net hyl - but oxy) - phenyl sul fanyl]-acetic acid ethyl ester 10 To
stirred solution of (4-Hydroxy-phenyl sutfagiptd 248acetic acid ethyl ester
(2.12 g, 10 mml), [err] (anhydrous, 10 g) and 1-brono-3-nethyl butane (3 °

g, excess) was added i M-pRChlofr@gphehokylbenzditsulfanyiitacetic mid ethykeswas ref | uxed
for 24 hrs and cooled to roomtenperature. The reaction m xture was

chi or of or m> vaCRERCHoRt-Bap R g eeaEbr B RLACRY By Filer 3 Brbptlel ocording .
obt ai ned was t tkibe gem:raienathqdwhmdtm examplp 83 istattingtfram [4-(4-ehlgrosplenexy)94 9

(MtH) [ err] 283 ) 1
[ - (3 et byl - RS e et ester (123, 10 ol gd onone (10 ). Yie

[ 4- (3- et hyl - b§t56>( %h@h}lﬂ%ﬁﬁﬁi Hitetic acid et hyI ester was prepared
according to the general nethod outlined in exanple 83 starting from

[ 4- ( 3- net hyl - but oxy) - phenyl - sul fanyl]-acetic_acid ethyl ester (2.8 g, 10
nmol ) and Qone (10 g). Yield 3.g (99°/§" il; MS: 314El (M+H)[err]
Exanpl e 255

1- Benzyl - 4- [ 4- (3- %%Mm%‘ﬂf@%xygé%ﬂﬁ%%%%wﬂ?ﬂ BipeTiding4-oprhoxylicasid; ¢

acid 30 hydrbxgamidei de
1- Benzyl - 4-[ 4- ( 3- met hyl - but oxy) - benzenesulfonyl] plperldlne 4- carboxylic

d hyl
ol o 53 18¢ art e CIGRARESG I Seli b afton i 1 e @@f’ Bl fiboRilicaclibdiny1]
ethyl ester (GCSKCQWaSZPIeWaCCangQmeSﬁIG@W@W@P ined frye: 83/ Starting ne
(g 44 Ig 24 ”“g{&n 4Y(£J:Ig01t%—&1eﬁ§)gy%ben¥&k§ﬂﬂn9l]1acetmcxcﬂ€tgyl( fZ@'g b.6mol)
o O s prepgra'g A s Horstbprii pydpodtionde (AIdren), (1 9g Tommelf, icfd 22 bOBYk)S

- Benzyl - 4- [ 4- ( Jrowh bil) NESM)(M-{-I-D)EnzenesuI fonyl ] - pi peri di ne- WO 99/ 42436
PCTI US98/ 172633

4-[4-(4-Chloro-phenoxy)-benzenesulfonyl]-1-methyl-piperidine-4-carboxylic acid was

prepared starting from 4-[4-(4-chloro-phenoxy)-benzenesulfonyl]-1-methyl-piperidine-

4-carboxylic acid ethyl ester (4.3 g, 10 mmol) dissolved in THF:methanol (3:1 150 ml)

and 10 N NaOH ( 100 ml). The resulting reaction mixture was worked up as outlined
25 inexample 83. Yield 3.5g (86 %); white solid; mp 185°C; MS:410(M+H)"

Starting from 4-[4-(4-chloro-phenoxy)-benzenesulfonyl]-1-methyl-piperidine-4-
carboxylic acid (1.0 g, 2.4 mmol) and following the procedure outlined in example 83,
460mg of 4-[4-(4-chloro-phenoxy)-benzenesulfonyl}1-methyl-piperidine-4-carboxylic
30 acid hydroxyamide was isolated as a HCl salt, a white powder. Yield 41%; mp 52 °C;
MS: 426 (M+H)*; 'H NMR (300 MHz, DMSO-d,): § 1.3 (s, 3H), 2.2 - 2.9 (m, 6H),

3.5 (bd, 2H), 7.2 -7.9 ( m, 8H), 8.1 (s, 1H), 11.0 (bs, 1H).
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- 152 - 4-carboxylic ethyl ester (4.7 g, 10 mol) dissol ved in THF: net hanol
(3:1 150 ni WQPRM2885 N NaCH (20 nl). The resulting reaction neGI/USIS/1%EI3
wor ked up as outlined in exanple 83. Yield 3 g (67%; white solid;, np 182
[esr] C, MS: 446 (MtH)[err] 5 Starting from
1-Benzyl - 4-[ 4- ( 3- met hyl - but oxy) - benzenesul &9yl ] - pi peri di ne-4- carboxylic
acid (2.2 g, 5 mol) and follow ng the procedure outlined in exanple 83,
1.82 g of Example 250
- 1-Benzyl - 4-[ 4- (3- net hyl - but oxy) - benzenesul fon}/I ] - pi peri di ne-4-carboxylic

aci d hydroxyani de Weld-@<bl enoxypbengtnesatfanyl]drethyl-piparidine-4sathioaylicvacd d
73% np 106 [err]C, Ms: 498 (N”"D[e”];hg&‘(’gﬁ%dﬂﬁw (300 MHz, DVvsO-d[err]):
[ERR] 0.8 (d_ 6H), 1.5 (m1H, 10 1.6-2. m 6H), 2.73-2.81 (m 4H), 3.5
(d, 2H, 4. o8 (d, J= 4.5 Hz, 2H)) 7.15- 7.25 (m _4H), . 7.43-7.48 (m _3H),
7.51-7.56 (m 4d4-(4-Ghlororphienoxy)-henzenespifnylh 1-sthyl-giperidipe-4-rarbexyljcsacid gthyl
EX g WF' F 35 64153 este1£ was prepz%red accorging to the gelneral method outlined in exaniple 83 startin(g.
herh Dy oxuran. 4t [Wu-chlor hbngyy bérbenssultonyi-oebi Bk eyl Ssier (£ & 1173 Yamo)
1- But yl - 4- [ 4- ( 3-an@ ethyl-bisyR@hloro-etypamtfnie! (2. 3y, 16-Pinapl) dfiala-sélaﬁt%(ﬂmwb&om
aci d et hyl é@ ezl'?ﬁ, ? g&faﬁued according to the general nethod outlined
i n exanpl e st% %gg P "[ - (3- et hyl - but oxy) - phenyl sul fonyl ] -acetic
acid ethyl ester (6.2 g, 20 mml) and butyl -bis-(2-chloro-ethyl)-amne (5.2
g, 22 mol). Yieg § 9% . | P S ). P
1-But yl - 4-[ 4- ( 3%&%@%‘& %@;93)%3@ é’%{z%egﬁéegé’hff’?%fﬁ§/|"f%8 P‘é’g’g%?ﬁ%%g‘r‘%%% Mg
acid was prepar queparesrstarting fromrh-[4-(4-chloro-phenoxy)-benzenesulfonyl]-1-ethyl-piperidine-4-
1- Butyl - 4-[ 4- ( 3-gijol¥lic 2% kAl {ngml)\g Foa) | PR '
et hyl ester (4. 4@&, H%%c%l y%eisggorve%%wn TH %s?h@ﬁ%ﬁ?%%&%ag%ﬁ{ﬁi‘%ﬁn@lo
- N NaOH (20 nP). arid0NeNaPH, (3 mik skhei revnltyngcesntion spistugiow aewonked ¥R aveltlineddn i n
exanpl e 83. Vi elegtampR 83. (VidlH1.8 pM6508; whitd sblidrmpi8a°d; VRN 433. 9\t 2
(MtH[ERR] 30 Starting from
1-Butyl -4-[4-(3-net hyl - but oxy) - benzenesul f onyl | - pi peri di ne-4- carboxylic
acid (2.0 g, 5 rBatipg fronh 4-fA-(4ectilorg-phisoxy)-bererneselfonyi}-1-ethgl-piperdinedt e 83,
1.6 g of

1-Butyl - 4-[4- ( 3-°r?r‘é’t6°§é\‘°- it SkTA &0 el and llprine b roceiure oylined Boxppple

aci.d hydr oxy28m 8, 6bmgof i a-chlorapheBpxyeaenzengsnlfonyl]idethytpipetidine-4vi el d

gg?l{qr ; g88/2 P %%ggr lcarbox{fit ad®ydedy/adidl wis isolate &8 2 BEF €488 white powder. Yield 33%;
mp 158 °C; MS: 438.9 (M+H)*; 'H NMR (300 MHz, DMSO-d,): & 1.78 (t, J=7.23

Hz, 3H), 2.23-2.27 (m, 2H), 2.51-2.73 (m, 4H), 3.04 (m, 2H), 3.81 (d, }=24 Hz,
2H), 7.16-7.27 (m, 4H), 7.50-7.57 (m, 2H), 7.76 (d, J = 7 Hz, 2H), 9.34 (s, 1H),
25 9.85 (s, 1H).

Example 251

1-Butyl-4-[4-(4-chloro-phenoxy)-benzenesulfonyl]-piperidine-4-carboxylic acid
30 hydroxyamide

1-Butyl-4-[4-(4-chloro-phenoxy)-benzenesulfonyl]-piperidine-4-carboxylic acid ethy!
ester was prepared according to the general method outlined in example 83 starting
from [4-(4-chloro-phenoxy)-benzenesulfonyl}-acetic acid ethyl ester (6 g, 18.3 mmol)

35  and butyl-bis-(2-chloro-ethyl)-amine (5.2 g, 22 mmol). Yield 3.3 g (38%); yellow oil;
MS: 480 (M+H)"
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- 153 - Exanpl e 257 [4-(2-Ethyl-butoxy)-phenyl sul fanyl]-acetic acid ethyl
ester 5 wikwomduze ed sol ution of (4-Hydroxy-phenyl sul fanyl pcgasbs/ereasi d
ethyl ester (2.12 g, 10 mol), [err] (anhydrous, 10 g) and 1-brono- 2-et hyl
butane (3 g, excess) was added in boiling acetone. The reaction mxture was,
refluxed for 24 hrs and cooled to roomtepgerature. The reaction m xture
was filtered and concentrated. The residue obtained was extracted with

chl orof orm washagi-gsh] wnbfb-wnﬁy)adwmmmnamp@m@ecmmcwd wasoduct
obt i ned tas ol e cBadL ) Pt o it PR
[4-(2-Ethyl- b@ng@mmywsm G.8 k; 6.9eiimol) dissolvat inyTHE:sdethianol (3:1 150 ml)

accordi ng. o, B8 10 SAR (23 it pepffh el il s SR04 % lRALF

according to fi

[ 4- (2- et hyb- bwfxampheaﬁhéﬁyleng(@ﬁébtWhncemhd;nquQP@tm 4559 MHD" 96 g, 10
nmmol ) and oxone (10 g). Yield 3.1g ( 20 99%; oil; Ms: 329El (I\/H—|)[err]
Exanpl e 259

1- Benzyl - 4- [4$(ta'uaglﬁybm butyk g4 éshlorephenosy)benzeneselfonyl lpiperiding-foxy | i ¢

acid 25 A rﬂ@ed dined i o 83
1- Benzyl - 4- [ 45 ox}dnc f‘°1%(2§x4 01) and fONGH ¥ iRl Pré€edure outlined in example

zenesulfonyl d|ne 4- car boxyl i ¢
acid ethyl estt30mge bﬁéﬁy&'ﬂdﬂ'(ﬁ’%@%@@%ﬁ) bnge wg? Be’%ﬁﬂ%f’ in
exanpl e 8?mst %id mmré fﬁ&éwéﬁsah@&hs hucysal, ap;hﬁmsbﬁml fmaBl%amptm °ggid
et hyl ester and 30 bi s- (2-chl oro-et hyl ) -benzyl am ne
(6.44 g, 24 mMS) 46e9¢mm+dmm(3opemmvm$0 dysd 083 (1, WP e, 3H), 1.32

;cﬁgn\f\éls gr [esf (2-et hil - but Oﬁ%?n%n(ﬁle’rﬁﬁu& 2}Bl B%bl 15'13),43 (?(?{ bo | c

1-Benzyl - 4-[ 4- 187 @, y, bu:m;zﬁmenﬂ@,nmmm,]zm, O i fie- 9 Hz33H), 9.34
car boxylic ethyl g{ 81*__% 10 nmol ) dissolved in THF: nmet hanol (3:1 150
m) and 10 N Ng Olﬁ?’Z & resulting reaction m xture was worked up as
outlined i¥s exanpl e 83. Yi eld 4 g (87%; Sem solid; Ms: 460 (MrH)[err]

Starting from1l Example252
- Benzyl - 4- [4(2 et hyl - but OX(Q benzenesul fonyl ] - pi peri di n 4 carboxylic,40
acid (2.2 g, enzylrfhi4-(4-shiomornbenory)-berzes tohy)irpineridi facids

1.02 g of 1- SUBSTI TUTE SHEET (RULE 26hydrox3\mu88/ 42436
PCT/ U89811270633

1-Benzyl-4-[4-(4-chloro-phenoxy)-benzenesulfonyl}-piperidine-4-carboxylic acid ethyl

ester was prepared according to the general method outlined in example 83 starting

from [4-(4-chloro-phenoxy)-benzenesulfonyl}-acetic acid ethyl ester (6 g, 16.9 mmol)

and bis~(2-chloro-ethyl)-benzyl amine (6.44 g, 24 mmol). Yield 2.21 g (25%); yellow
25 oil; MS: 513.9 (M+H)*

1-Benzyl—4—[4—(4»-chloro-phenoxy)-benzenesulfonyl]-p1pendme—4-carboxyhc acid was
prepared starting from 1-benzyl-4-{4-(4-chloro-phenoxy)-benzenesulfonyl]-piperidine-
4-carboxylic acid ethyl ester (2.11 g, 4.1 mmol) dissolved in THF:methanol (3:1 150
30 ml)and 10 N NaOH (20 ml). The resulting reaction mixture was worked up as
outlined in example 83. Yield 1.11 g (56%); white solid; mp 201 °C; MS: 485.9
(M+H)"* :

Starting from 1-benzyl-4-[4-(4-chloro-phenoxy)-benzenesulfonyl}-piperidine-4-

35  carboxylic acid (1 g, 2.06 mmol) and following the procedure outlined in example 83,
430 mg of 1-benzyl-4-[4-(4-chloro-phenoxy)-benzenesulfonyl]-piperidine-4-carboxylic
acid hydroxyamide was isolated as a HCI salt, an off white solid. Yield 39%; mp
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- 154-

Benzyl - 4- [ 4- 4D ®wdayds- but oxy) - benzenesul fonyl ] - pi peri di ne- 4- c3ichasgkAfssci d
hydr oxyani de was isolated as a HCl salt, an off white solid. Yield 40% np
114 [err]C Ms: 512 (MtH)[err]. 5 Exanpl e
269 5

4- (4- but oxy-benzenesul fonyl) - 1- ( 3- met hoxy- bénzyl) pi peri di ne- 4-carboxylic
aci d hydroxyam d

4- (4- But oxy- bons M Mﬁn% 9 UEED R NR Bz DMSQe 9,2 18-230 @D
act d ethyl " ester avas 9 GRAIM BR0Rr 9158 (3 A5161 2k RIS ah M Liped dan

exanpl e 83 startln ro enzenesul cetrc ac

onror (20 . 37 5o, PHAEORTIoSS a4, 37 (s byl HuTHih O35, DAhAAT Lo ne
(34 g, 116 nnnl)inleld 9.53 g (25%; brown oil; Ms: 490.2 (MrH)[err] 15
4-(4-Butoxy-benzenesu|fonyl)-1-(3-nethoxy-benzy|)-piperidine-4-carboxy|ic
acid was prepéred starting from
4-(4-nethoxy-benzenesu|fonyl)-1-(3-nethoxym§@mz53)- pi peri di ne-4-carboxylic
acid ethyl ester (2.61 g, 5.34 muol) dissolved in THF: net hanol (3:1 150 m)

and 10 N NaCH (15 m ). Th%(ﬁﬁbﬂ@l-ﬁ@oxﬁqihbnﬁsulfmmw&ca&de gstaror ked up as
outlined in exarrple 83. Yield 1 g (41%; brown solid; np 175[err]C, Ms:

462. 0 (M f but lf

13- met hoxy [enZg i dired: ﬁyﬁsoaﬁ‘iaﬁs%éwf@ B L £56E iAo ang

followi ng the pr wmmihﬂ@CQg(anhuénbus,riOEg)mué)rﬁﬁo 3&ﬂ¢th2mnmy (8fg, excess) was

4- (4- but b e I

2ci d_hydr oxyan asdiagh baNL hectire “THFRUROH ey s EhiR € Jend s RO, '

137 [err]C N5 200m mpriapre.cTh reagtion ik rey Bogedvand, com@am)'?he[reaidqe 0. 96

(1,777 11 1. S bbainka s Eiagewitdhlchofo; Rihed ol (il Tratdhd ondinkied, 20

2H), 7.03 (t15 2H)‘ot egmﬂsp@éuct(qwmmwasw@e Q ReXt §iep Wit %P‘Iritlrjéﬁow F%zsld@ 8) =

9 Hz, 2H), 9.36 (M%) M+H028R (s, 1H). SUBSTI TUTE SHEET (RULE 26) WO

99/ 42436 PCr/ US98/ 1 7633 -

155 - Exanple 261

4- (4- Met hoxy- benzenesul fonyl ) - 1- (4-t hi oplExampley254benzyl ) - pi peri di ne- 4- car bo
I

xylie 20 [4-(3-methyl-butoxy)-phenylsulfonyl}-acetic acid ethyl ester

[4-(3-methyl-butoxy)-pbenylsulfonyl]-acetic acid ethyl ester was prepared according to

the general method outlined in example 83 starting from [4-(3-methyl-butoxy)-phenyl-

sulfanyl]}-acetic acid ethyl ester (2.8 g, 10 mmol) and oxone (10 g). Yield 3.0g (99%),;
25  oil; MS: 314EI (M+H)"

Example 255

1-Benzyl-4-[4-(3-methyl-butoxy)-benzenesulfonyl]-piperidine-4-carboxylic acid
30 _ hydroxyamide

1-Benzyl-4-[4-(3-methyl-butoxy)-benzenesulfonyl]-piperidine-4-carboxylic acid ethyl
ester was prepared according to the general method outlined in example 83 starting
from [4-(3-methyl-butoxy)-phenylsulfonyl]-acetic acid ethyl ester (6.2 g, 20 mmol) and

35  bis~(2-chloro-ethyl)-benzyl amine (6.44 g, 24 mmol). Yield 8 g (84%); yellow oil;
MS: 474 (M+H)*

1-Benzy}—4-[4-(3-methyl-butoxy)-benzenesulfonyl]4piperidine—4-c_:arboxylic acid was
prepared starting from 1-Benzyl-4-{4-(3-methyl-butoxy)-benzenesulfonyl]-piperidine-
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acid hydr oxyam de 5 4-(4-Met hoxy-benzenesul fonyl)-1

- (4-t hi ophewod9miasbenzyl ) - pi peri di ne-4-carboxylic acid ethylp&gs
prepared starting from 1-(4-Brono-benzyl)-4-(4-nmet hoxy- F e 633
benzensul fonyl ) - pi peri di ne-4-carboxylic acid ethyl ester (3 g, 6.05 nmmol)
and 2- (tributylstannyl)-thiophene (6.8 g,_448.14 mml) in the presence of ~
tetrakis palladium10 (0) in boiling tolune. Yield 1.58 g (52% ; brown

i0|(i4dthlngp%22[2 Méh@ Qﬁéww)c# Ph?égﬁboxy c)qgél?g{éwas p@elggple and

starting from bemg Gmnynmm:etwnsowwgpysou ined in

benzyl ) - pi peri CExﬁﬁ &83@"?{91’6}53267%1)‘ Whité Sotld; Bt 182 °CiMvd: 46 me' )
di ssolved in 15 THF nethanol (3:1 150 m) and 10 N NaOH (20 The
resulting reaction mxture was worked up as outlined in exarrpl e 83 Yield

950 ng (77%s, tSt@fg$ehi LBe mﬁkatmhﬁyl-woxyt}&n&ném Wﬁﬂmsmm-l ng from

car boxy| Pixécf’ﬁc”z@%asf“' Wég g sl foRam s pror e pulbed Peerbmp e i n
e? ?1 rrt) Ih Ie . 8 ﬁ - 5 % 01 8@ gof 1-Bebﬂylntbtﬁ(&meﬂlyhbmntys)bbehmnﬁmlfonyl]-plpendme-4-carboxy11c

| sol at edpas a I—%fd@?#@ga}m%’rg\%qkso{m&sg el gﬁ wa %’éia[yergﬁaé%%pm 9
(MtH) [err]; ' H dgviRi$ 3083 dNﬂFH)*DWMde MHz{, ﬁM&O?dG)l% 682(3 GH%_DIZSLQ;:‘ ﬁ)50

(m 2H), 2.78 (m 2H), 3.39 (m 1725
(m 3H) . 7.8%-71.88.G (m, 6H), 2. 'D3~281((m,4IH)351m,0H)(4;28 I(dﬂ)J=E4<.5rﬂnt @1P67.15-

- 4-(4- h b
Lo IR o 0, TS 4 - e 20,95

;) ;I)_Ier | ne “Car

hydr oxyani de (s, 1H), 10.47 (s, 1H)

4- (4- Met hoxy- benzenesul fonyl ) - 1- (4- pyri di n- 2-yl - benzyl ) - pi peri di ne- 4- car box
ylic acid ethyl ester was prepared accorEc;‘l ng to the general nethod outlined
i n exanpl e 1. Starting from

acid othy cster (o8 Id P RRHRM o f°”¥ax4fs&l£e“d Rl

(12.08 g, 32.8 mol). Yield 2.79 g (60%ydrbxyumidei | ; M5: 495.1 (MrH)[err]
SUBSTI TUTE SHEET (RULE 26) WD 99/ 42436

PCT/ US98/ 17633 gﬂﬁ%o I%ﬁ%é%ﬂf‘o

1- (4-pyridi n 2- y nzylé pl peri )ﬁg -car ox‘ﬁl?,@pm eA»carboxgllcé?%lgethyl

starting fré 4eser W?éwmgﬂd@smr s thegeperal method ojlined mﬁzaryple@éﬁmqg
from [4-(3-methyl-butoxy)-phenylsulfonyl]-acetic acid ethyl ester (6.2 g, 20 mmol) and

butyl-bis-(2-chloro-ethyl)-amine (5.2 g, 22 mmol). Yield 7 g (79%); yellow oil; MS:
440 (M+H)"

25  1-Butyl-4-[4-(3-methyl-butoxy)-benzenesulfonyl}-piperidine-4-carboxylic acid was
prepared starting from 1-Butyl-4-[4-(3-methyl-butoxy)-benzenesulfonyl}-piperidine-4-
carboxylic ethyl ester (4.4 g, 10 mmol) dissolved in THF:methanol (3:1 150 ml) and 10
N NaOH (20 ml). The resulting reaction mixture was worked up as outlined in
example 83. Yield 3.2 g (77%); white solid; mp 188 °C; MS: 412 (M+H)"

30
Starting from 1-Butyl-4-[4-(3-methyl-butoxy)-benzenesulfonyl]-piperidine-4-
carboxylic acid (2.0 g, 5 mmol) and following the procedure outlined in example 83,
1.6 g of 1-Butyl-4-[4-(3-methyl-butoxy)-benzenesulfonyl]-piperidine-4-carboxylic acid
hydroxyamide was isolated as a HCI salt, an off white solid. Yield 69%; mp 201 °C;

35 MS: 464 (M+H)".

SUBSTITUTE SHEET (RULE 26)



pi peri di ne-4-carboxylic acid ethyl ester (1.83 g, 3.7 mml) dissolved in
THF: met hanol WB99424%0 nl) and 10 N NaOH (10 nl). The resul ti necTnes»hren
m xture was worked up 5 as outlined in exanple 83. Yield 1.38 g (80%;
of£ white solid; np 217[err]C, I\/B 466.9 (MrH)[err] Starting from

4- (4 met hoxy- benzenesul fonyl) - -(4-pyridi ps®-yl - benzyl) - pi peri di ne- 4-
carboxylic acid (1.32 g, 2.83 mml) and follow ng the procedure outlined in
exanple 10 83, 480 ng of Example 257

4- (44- met hoxy- benzenesul fonyl ) - 1- (4- pyri di n- 2-yl - benzyl ) - pi peri di ne- 4-
carboxylic acid hydroxyanmi4iQ-Bayl-bmoxyipheénylsulfanyif-acetislatid ethylestére powder .
Yield 33% np 214 [err]C, Ms: 482.0 (MtH)[err]; [err]H NVR (300 MHz,

(m2r) 5. b3 ( oyl naliph ot (- Bl pidlyoyah-thye pga Mpes 042,49

4H), 7. 84 7. 95 (mmolaj-ggCQ., (@dhy(dious, 10 g) @ndHzbrohto-2-ethy} bidankd(3(g exceish), was.atlded s,

1H), 10.68 (s, Lk

1- (3, 4-Dichl orobenzyl#‘%- _;% gh%oxyﬁéenzeneéé?Fngﬂformhrs fiﬁoqleigbroom

4- car boxyl i ¢ acitemperators yEhereagtion mixture was filtered and concentrated The residue obtained
4- (4- But oxy- benzghesithdtO@dwith it ﬁﬁ%ﬁéwm@mm&&mm&e - rHepiexy! |

c acid ethyl ester_ was are ccordin eneral _method outlined in
exanpl e 83. 18 arRrodust Ph%&W%WVWE%@%@*BWﬁ%@H Vield2 e @f‘%}vl ester
(13.2g 44 mmol) ¢ md) di chl oro- benzyl ) -bi s-(2-chl oro-et hyl)-am ne
(14.3g, mol ). Yield 14. 1g (60%, white solid, MP 86[err]C, M. 527.9
(MrH) [err]

1- (3, 4-di chl or obenzyl ) - 4- (4- but oxy- benzeBranplé 258/| ) - pi peri di ne- 4-car boxylic
acid was prepared starting from _

4- (4- But oxy-Benzenesul f ony4-J2-EthyBbutoxii)eibemyloifoapid-atatic agid ethyl ester

pi peri di ne-4-carboxylic acid ethyl ester (14.0 g, 26.5 nmmol) dissolved in

THF: Met h I 1

T xture vas wor e ?ﬁh@@ﬁﬁ iSRG AckHe ijd cunff ek Gd plobRg plAEADEED

white solid; np thesensral p@thquuﬂs’eéxrgemh) 83starfingfrom [4(Zethykfutexy)-phenyl-
- (3, 4-di chl orobesmhl a&eﬂnclab!iﬁfémyiEﬁ&z(ﬂ%fguh@ﬁﬂﬂdl)aﬂdk%é@HOP‘HG@H@K%‘('C

?‘;CIOgg((?)f 79, 2305 99@500 ﬁgdﬂg?%] WH’IQ t he procedure outlined in exanple

1- (3, 4-di chl orobenzyl ) - 4- (4- but oxy- benzenesul onyl ) - pi peri di ne4-car boxylic
aci d hydroxyam de was isolated as a HCl ﬁ)?alnrll %bte solid. Yield 48% np
256.8 [err] C M WD 99/ 42436 ple

PCT1 USOBI 17632 - 157, nagfy b1 6y e ey S LU 85 :

0.94 (t, 3 1.38-1
( H)i hydroxyamide

1-Benzyl-4-[4-(2-ethyl-butoxy)-benzenesulfonyl]-piperidine-4-carboxylic acid ethyl
ester was prepared according to the general method outlined in example 83 starting
from [4-(2-ethyl-butoxy)-phenylsulfonyl]-acetic acid ethyl ester (6.4 g, 20 mmol) and

30  bis-(2-chloro-ethyl)-benzyl amine (6.44 g, 24 mmol). Yield 8 g (82%); yellow oil;
MS: 488 (M+H)*

1-Benzyl-4-[4-(2-ethyl-butoxy)-benzenesulfonyl]-piperidine-4-carboxylic acid was
prepared starting from 1-Benzyl-4-[4-(2-ethyl-butoxy)-benzenesulfonyl}-piperidine-4-

35 carboxylic ethyl ester (4.8 g, 10 mmol) dissolved in THF:methanol (3:1 150 ml) and 10
‘N NaOH (20 ml). The resulting reaction mixture was worked up as outlined in
example 83. Yield 4 g (87%); Semi solid; MS: 460 (M+H)*

Starting from 1-Benzyl-4-[4-(2-ethyl-butoxy)-benzenesulfonyl]-piperidine-4-carboxylic
40  acid (2.2 g, 5 mmol) and following the procedure outlined in example 83, 1.02 g of 1-

SUBSTITUTE SHEET (RULE 26)



1.68-1.75 (q, 2H), 2.27 (m 4H),2.72 (m 211), 4.10 (t, 2h), 4.24 (s, 2H),
7.12-7.15 wohoodsB869, 2H), 7.51-7.53 (d, J=8.1, 1H), 7.63-7.¥5rNshsn1968. 8,
2H), 7.72-7.75 (d, J=9.9, 2H), 7.87 (s, 1H), 9.36 (s, 1H), 10.5 (s, IH,
11.2 (s, 1H) 5 Exanple 264 [4-(4-Chl oro-benzyl oxy)-benzenesul fonyl ] -

1- met hyl pi peri di ne-4- carboxylic acid hydrggam de 10

[ 4- (4- Chl or o- benzyl oxy) - benzenesul fonyl]-1-net hyI pi peri di ne- 4-carboxylic
acid ethyl estBénz«gm ar(%a{ éikh&ﬂtsﬁlt?ori @A-cmbkmasaml ined in

exanpl e 83 startl gﬁwgg |afa _bze\f]zé{'nlo% _tgserhderﬁ 40@n¥n1l lﬁf‘%l ¢

acid et hyl est BY
.4-(4-chl oro- bemlsqzyM-pH{)s (2-chl oro- et hyl)-am ne (8.7g, 45 mmol). Yield 15
10.9 (65%; brown oil; Ms: 451.9 (MtH)[err]

[ 4- (4- Chl or o- benzyl oxy) - benzenesul f onyl - 1-net hyl pi peri di ne-4-carboxylic
acid was prgpared starting from Example 260

(4- (4-Chl or o- benzyl oxy) - benzenesul fonyl ] - I - met hyl pi peri di ne- 4-carboxylic
aci d ethyl est er 4{4-®dutoxy-bepzengstifonyltilsGanethoxy-beney-pinerinest-carboxyliescidi ) 20
and 10 N NaCH (20 m). The resulting r¢lgidxPsinfdeXt ure was worked up as
outlined in exanple 83. Yield 4.99 (50%?, off white solid; Ms: 426.2

(V3 Start f [ 4- (4-Chl b I b
G ARISOAA R N BTG NG BT e et TR
ongid&F out |b'e§téidw repaédPacRofiiing tdthe ehex%gniéfhod outlined in eécample 83 starting I

or o- zenesu c ic
aci d hydr oxani 3@%24%&%1 gazeggsjyp@aéeoﬂ ”{%ﬁtgyﬁﬁ)@o l79§mxp|§a§8§ % np
%1;- 5(3 [erer% C Zk/fghlé&ﬁeﬁyb%hhétmw}benzﬁ)mz eé@?@ W;&FDW%S gﬁ?ldé? 523 Hﬁl (23%):r ]
. ) ) . S, )
7 95.7 23 (d, I W"/%z\e—{?“%&%%ﬁ) 7 7 68.7 71 (d 1=0.6 2H).
9.33 (s, 1Hp, 10.11 (s, 1H) 30 Exarrpl e 265 4 (4- But oxy benzenesul fonyl ) -
- (3- phenoxy- bengzyl |Qut81(?§%ﬂzﬁ,§x gl)“‘ff Sovetdxy-tragyl) fn@mam&am% lic acid was

4- (4- But oxy- benzenesu henoxy- bénz boxyl i C

acid ethyl est 5&?‘8{5&?’@8‘4& E‘F@I‘Pﬁb 'b"eP‘FFé‘YtJS gi‘ég'wg]!? ébef}ﬁ% Tned in

exanpl e 83 st argipetidide4-oarbokylicusidetlyllester isgy S 3minol)adissolvedai d et hyl

ester (10.1g, meh}angpglléﬂgnﬂ) and 10 N NaOH (15 ml). The resuiting reaction mixture
20  was worked up as outlined in example 83. Yield 1 g (41%); brown solid; mp 175°C;

MS: 462.0 (M+H)*

Starting from 4~(4-butoxy-benzenesulfonyl)-1-(3-methoxy-benzyl)-piperidine-4-
carboxylic acid (900 mg, 1.95 mmol) and following the procedure outlined in example

25 83, 200 mg of 4-(4-butoxy-benzenesulfonyl)-1-(3-methoxy-benzyl)-piperidine-4-
carboxylic acid hydroxyamide was isolated as a HCI salt, a brown powder. Yield 20%;
mp 137 °C; MS: 477.0 (M+H)*; '"H NMR (300 MHz, DMSO-d): 8 0.96 (t, J=7.11
Hz, 3H), 1.48 (m, 2H), 1.73 (m, 2H), 2.27 (m, 2H), 2.47 (m, 2H), 2.78 (m, 2H),
3.35 (m, 2H), 3.77 (s, 2H), 4.08 (t, J= 6.3 Hz, 3H), 4.32 (s, 2H), 7.03 (t, 2H), 7.15

30 (m, 3H), 7.36 (t, J= 7.8 Hz, 1H), 7.64 (d, ] = 9 Hz, 2H), 9.36 (s, 1H), 10.22 (s,
1H).

SUBSTITUTE SHEET (RULE 26)



WD 99/ 42436 PCT/ US98/ 17633
-158- phenoxV®mem2y3s) - bi s- (2-chl oro-ethyl)-am ne (189, 50 MmaEgyyusiesyeds 8- 9
(49%; brown oil; Ms: 552.1 (MtH)[err] 4-(4-Butoxy-benzenesul fonyl)-

1- ¢3- phenoxy- benzyl) - pi peri di ne-4-carboxylic acid was 5 prepared starting
from 4- (4- but oxy- benzenesul fonyl )- 1 -(3-phggeoxy-benzyl)-pi peri di ne-
4-carboxylic ethyl ester (10.7 g, 24 mmol) dissolved in THF: Met hanol (75:
50 m) and 10 N NaOH (20 ml). The resultm&nﬁg%ilon m xture was worked up
as outlined in exanple 83. Yield 5.0 (76% ;" off white solid; Ms: 524.3
(MH) [err] 10 St ﬂIHJNlﬁhMyQSanenesulfon 1)-1-(4-thiophen-2-yl-benzyl)-piperidine~4-carboxylic
4- (4- But oxy- benzene(sul fonyl)-1-(3- ph(}a,rzox.(?/i grg %@)ny%l pe)rll)glpne 4- car bo>¥y| I C
acid (5.99, 11 nmol) and fol | owi ng t he? SYEARIRYATER | i ned i n exanpl e 83,

0. 39g of 5

et 0 hydr oxan o sese (5ol S B0 As B Hohbh Aol g gl ddae 2. 5
[orr]C MB: 530 ﬁ?ﬁ}p}zﬁ%&?%\%p %(“é%hﬂ}i‘—’iz‘ -Gl al%'z))i ‘g'(g]“l%‘{‘%‘éfng 97

(t, J=3.6, 3H), Yemensgipnylbpipatidine-4-catbogylic &k ¢thy eSer Grg, 649 mmal)@ad 2t , 2H),

4,25 (02, 20,1 G g R o

[ 4- (4- Chl or otpen@yiw¥oilinp RN aSeldf 10588 (52%); 1616wﬁ%bm‘|xﬁ19mb)l\48 1560 (Mi+ER* 4-
car boxylic acid hydroxam de [4-(4-Chl oro- benzy oxy) - benzenesul fonyl ] -

1- (4- nmet hyl benzyl ) - pi peridine-4- 25 carboxylic acid ethyl ester was

prepar ed acoor dl BG RS RRAGERITEY 00 AP LS boho P BT AE3 Sl 00

. from[1-(4-chloro- ben nzen

(5.47g, 15 nmol )ataﬁafaap(enarﬁéstnwngm 4r1(4-msitkoxy émweﬁuéfoéylwf(ﬂ-thtﬁphr@%zl 23g,
18 m& Yi el d Berlzy) pdidineL¥RbSiylic adfg: eth?ﬂlgst& (E Bttt g g3@hmol dissolved in
carboxyl i o alf d 69&"@ bandF BT D5 D ot ot B 4 S0kl BARBh bkl
[ 4- E) 4- Clhl or o- bgnm wosked lnp az outined inerznple SBl- @gxmonggmw Hrewh pdidr;] chpwle- 4-
carboxylic aci , t g, 124 mmo I ssol ved in THF: Met hano
(50: 50 mM) and ?@ﬁ’k@%ﬁ{%ﬁ#‘) The resulting reaction m xture was

wor ked up as outlined in exanple 83. Yield 4.6g (61%; off 35 white

: lid, 204 t ~ -
11 5 Lol e L 1 40 e i
- pi peri di ne- 42@ar BEROTY ’easzél(ammg,zb% faWPBFhCWQU’FW@ﬂEPGWR

outlined in 83, 510 mg of 4-(4-methoxy-benzenesulfony})-1-(4-thiophen-2-yl-benzyl)-piperidine-
' 4-carboxylic acid hydroxyamide was isolated as a HCI salt, a brown solid. Yield 50%;

mp 166 °C; MS: 486.9 (M+H)*; "H NMR (300 MHz, DMSO-d,): 8 2.12-2.21 (m,

2H), 2.50 (m, 2H), 2.78 (m, 2H), 3.39 (m, 2H), 3.87 (s, 3H), 4.29 (d, 2H), 7.17
25  (m, 3H), 7.54-7.75 (m, 8H), 9.36 (s, 1H), 10.07 (s, 1H)

Example 262

4-(4-methoxy-benzenesulfonyl)-1-(4-pyridin-2-yl-benzy!l)-piperidine-4-carboxylic acid
30 hydroxyamide

4-(4-Methoxy-benzenesulfonyl)-1-(4-pyridin-2-yl-benzyl)-piperidine-4-carboxylic acid
ethyl ester was prepared according to the general method outlined in example 261.
Starting from 1-(4-Bromo-benzyl)-4-(4-methoxy-benzensulfonyl)-piperidine-4-

35 carboxylic acid ethyl ester (4.65 g, 9.38 mmol) and 2-(tributylstannyl)-pyridine (12.08
g, 32.8 mmol). Yield 2.79 g (60%); brown oil; MS: 495.1 (M+H)*

SUBSTITUTE SHEET (RULE 286)
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-159- exanwom9dsel. 3g of [4-(4-Chloro-benzyl oxy) - benzenesupdRydshress

1- (4- et hyl benzyl ) - pi peridi ne-4-carboxylic acid hydroxam de was i sol at ed
as a HCl salt, yellowsolid. Yield 29% np 172 [err]C, Ms: 528.9
(MH)[err]; [err]H NVR (300 MHz, DMBO-d6).:;3skerr] 5

Exanpl e 267 4-(4-Butoxy-benzenesul fonyl)-1-(4-nethyl benzyl) - pi peri di ne- 4-

carboxylic acig - -2-vl-benzyl)- e-4-c lic acid
4- (4 But oxy- ben&eneg&??ony?)né&ﬂf{myn %}Pylglglnnz%lyl enzy)plpendm ik

aci d ethyl  estas prepargst 8%93@&‘&'&4’& W@WCS%BY';T -@&W-@a@#@cl n ‘
exanmpl e 83 st agibiriinéta-carboRlicoacid sfyizeatee 1183 mvmpmmlwldmmmler

(5.47g, 15 mmo d bi s-.(.2- chl oro 1) - amn

(15.3g, 51 mmojl % I&E’d‘s’édg‘i‘} ggé%as\ﬁ’@{tth%{?ﬂl %“3%“%7“4“1’1
(MrH) [err] 515 d-duflifBdiinsyanisie 88.n¥iid 1 58\ (80%); off whlte sohd mp 217°C; MS: 466.9

1- (4- et hyl ben&gﬁpl peridi ne-4-carboxylic acid was prepared starting from
4- ( 4- But oxy- be %sul fonyl)- 1-(4-nethyl benzyl)-piperidine-4- carboxylic
ethyl ester (10.0 g, 22 mmol) dissolved in THF: Met hanol (50:50 m ) and 10 N
NaCH (20 m ). Stadingedsuh #i{dAgnethexytbeprenesutfonyd-Intdspysislindcybenzid)-pipendine-d- i n

2, ST S 1 ] B b i b
ngldilef ~2Y1-8CnRYr ©

- (4- et hy| Henz§3.480imef H{4 methox

fol I owing the pgg Hra&dq}j'ﬁl'd ?ﬁqldewe@xmé@aﬁﬁnczsﬂ@a witfite powder. Yield 33%;
4-.(4- But oxy- benzenesul fonyl ) (4- met hyl benzyl) - pi peri di ne-4-carboxylic 25

aci d hydr oxani dp 2id<°C; MS:3482d (MA-H)*HGI NMRK:}OQIMIHZOEMS)(DMG) 3Y2.80 m22H), np
137 [err] C M5

461. Mt

0.91-0. 964 (t,2804my Z}éH?H)Zl(diljf 8%-15 H 13(72'8 %%&?7@{’[?5‘@,5’ -

% ig (7m142H) 2.156d( ya: 831z, ZHR3T. SMEMZH),AI—H 184195 M3Hﬂ842§(%']—m Hz,
J=7.8,

0 G318 18, %9% 1T9+§21§(S'2ﬁ§)’ (585 Eé)’ @7(1655 ([erg]s 1H)

Exgrrpl e _228 ;15(4 But oxy- benzenesul f onyl) - 1- (4- cyano- benzyl ) - pi peri di ne4-

ydr oxam de E*@'i I ¢ acid hydroxam de

4- (4- But oxy-benzenesul fonyl)- 1-(4-cyano- e‘?lz?/?j) pi peri di %e 4-carboxylic

acid ethyl ester was pyepapihicebaiziad4butsReodenrsatonyelfipetidng-| i ned in

exanpl e 83 starting 4-

20 4-carboxylic acid hydroxyamide

4-(4-Butoxy-benzenesulfonyl)-1-(3,4-dichloro-benzyl)-piperidine-4-carboxylic acid

ethyl ester was prepared according to the general method outlined in example 83.

Starting from (4-butoxy-benzenesulfonyl)acetic acid ethyl ester (13.2g 44 mmol) (3,4-
25  dichloro-benzyl)-bis-(2-chloro-ethyl)-amine (14.3g, mmol). Yield 14.1g (60%), white

solid, MP 86°C; MS: 527.9 (M+H)"

1-(3 4-dichlorobenzyl)-4-(4-butoxy-benzenesulfonyl)-piperidine-4-carboxylic acid was
prepared starting from 4-(4-Butoxy-benzenesulfonyl)-1-(3,4-dichloro-benzyl)-

30 piperidine-4-carboxylic acid ethyl ester (14.0 g, 26.5 mmol) dissolved in
THF:Methanol (100: 50 ml) and 10 N NaOH (20 ml). The resulting reaction mixture
was worked up as outlined in example 83. Yield 7.87 (60%); off white solid; mp
239°C; MS: 501.9 (M+H)"

35  Starting 1-(3,4-dichlorobenzyl)-4-(4-butoxy-benzenesulfonyl)-piperidine-4-carboxylic
acid (7.7g, 15.5 mmol) and following the procedure outlined in example 83, 4.05g of
1-(3.4-dichlorobenzyl)-4-(4-butoxy-benzenesulfonyl)-piperidine-4-carboxylic acid
hydroxyamide was isolated as a HCI salt, white solid. Yield 48%; mp 256.8 °C; MS:

SUBSTITUTE SHEET (RULE 26)



WD 99/ 42436 PCT1US98/ 17633 -
160- (4- But XQ*¥#43&nesul fonyl )-acetic acid ethyl ester (5.28QT/usds/Aesmol )
and 1-(4-cyano- benzyl)-bis-(2-chloro-ethyl)-amne (6.19g, 21 mmol). Yield
6.89 (80%; tan oil; MS: 485.0 (MrH)[err] 5

4- ( 4- But oxy- benzenesul f onyl ) - 1- (4- cyanobenzpt7)-- pi peri di ne- 4- carboxylic acid
was prepared starting from

ot hyl ester (107870 CATEYE Nk tspR0, PRSK A PR (CIBE ISR LR RESIDLC |
nglaql-le( ég in) éll'ﬁsel 78%4) 2H)) 2.270@¢ 4HR. 72 khU2H), WeE (2K d. 24N(sasHR W 12-ng8 in
np :

| % ; iI.te . sql,d: L ADp .0 [ erd.]
Starting from 4-(3’4[%%’%1/%éd§;6%%&ﬂf gﬂyﬁb%?ﬁcﬁ)ﬁaﬁogéﬁgy &ip?;jgﬂﬁﬁ% 4-
car boryl ;33 aci2d J(:9.f90@§), U872 (syr1dl)) 9.36 s, fIH), @05, 1HYE 1ddGedH)e outlined in

exanpl e : 1g o
4- (4- But oxy- Bengenesul fonyl)-1-(4-cyano-benzyl) - pi peri di ne-4-carboxylic
aci d hydroxani de was isolated as a HCl sEsample3® white solid. Yield 34% np
241.6 [err]C 15 M5: 472.0 (MeH)[err]; '"H NMR (300 Miz, DVMBO-d[err]):
[err] .915-.964 (t, J=H444-Chigro-benzyloxyorberepesulfomd]-l-getpipiperidioezd-( m 2H) ,
2.49 (m 4H), 4.11-4.19 (t, 2H), 4.37 Ko e (d, J=8.7, 2H),
z.Hgss-z.les?G(gg J;aj g(él)ﬂ 7.72-7.74 (d,céﬁ"?x.y%@%)ﬁ?&’é’.‘%gf?s, 1, 10.23 (5.

: : : . exanpl e L
4- ( 4- But oxy- benzér(é<ierorRenzyloxy)henzenssyfony]i-hunathylpiperiding-ficagonylicagid by} i ¢
ZCi(Z BYSr 0X agi d@stebwas ;f>repar<|ac§ ac:cL:ording. to the gAe:,neral met'.thmli outlined in gxamplz 83 staging .

- (4- But oxy- benzene -1-pyridi n-4- -.pi peridine- 4- ylic
2ol d othyl ” est oo e bemaBtt) deisnes RO B AR HOl RO (b P gl |
ex ?rrpl ((3688 st g(r) timgf) and H-@-dhdorBibenayio )dya,tb:ise(aa:;.:ldlrégmyl)%a;ﬁnﬁfﬂ.’cg,asitnﬁn?i?.mbl_d
ester . 0g, : ) rRed. shyl - bi s- (2-chl oro-et hyl ) -am ne.
(4.89qg, 21 r%sml )@'ﬂ%%’%@&%ﬁ%’?s@?o%ﬂ%?I; M5: 461.0 (MtH)[err] 30
4- (4- But oxy-benzenesul fonyl)-1-pyridin-4-yl met hyl - pi peri di ne-4-carboxylic
acid was prepar ed-¢tGierorkentyleny)denzenguifonyl- besihwipiperidingrirtarboxylic acid was
-pyridin-4-yl nmet i h & 44. ' ' L fipidirfe- S
nmol ) di ssol ved Wﬁf{%‘?ﬁﬁ%ﬁéﬁm ,?0 &g?%?%g%&ﬂ&%ﬂé%m%ﬁl ngﬁ
resul ting react i%FPARYIIGAG \Rgl&' Wy ﬁpid E}tq’-“fsﬁléfad% : 'é&%&#)r’é: ml)
Yield 1.2g (202%and Q0N WaOHH20 odl). dThelYesuldipdesbtiolyiikfuss whs worked up as outlined in

example 83. Yield 4.9g (50%); off white solid; MS: 426.2 (M+H)"

Starting from [4-(4-Chloro-benzyloxy)-benzenesulfonyl-1-methylpiperidine-4-

carboxylic acid (4.9g, 12 mmol) and following the procedure outlined in example 83,
25  1.2g of [4-(4-Chloro-benzyloxy)-benzenesulfonyl)-1-methylpiperidine-4-carboxylic

acid hydroxamide was isolated as a HCI salt, off white solid. Yield 24%; mp 117.8 °C;

MS: 438.9 (M+H)*; '"H NMR (300 MHz, DMSO-d,): 8 2.2 (m, 2H), 2.49 (m, 4H),

2.5 (s, 3 H), 2.6 (m, 2H), 5.2 (s, 2H), 7.25-7.23 (d, t=8.7, 2H), 7.5 (d, t=2.7, 4H),
7.68-7.71 (d, t=9.6, 2H), 9.33 (s, 1H), 10.11 (s, 1H)

30
Example 265
4-(4-Butoxy-benzenesulfonyl)-1-(3-phenoxy-benzyl)-piperidine-4-
carboxylic acid hydroxamide
35

4-(4-Butoxy-benzenesulfonyl)-1-(3-phenoxy-benzyl)-piperidine-4-carboxylic acid ethyl
ester was prepared according to the general method outlined in example 83 starting
from 4-(4-butoxy-benzenesulfonyl)-acetic acid ethyl ester (10.1g, 34 mmol) and 1-(3-
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4- (4- But oxy- benzenesul fonyl ) - 1- pyri di n- 4-yl net hyl - pi peri di ne-4- carboxylic
acid (0.864 ng, 2.0 mol) and foll ow ng the procedure as outllned in
exanpl e 83, 600 ng of 4-(4-Butoxy-benzenesygonyl)-1-pyridin-4-ylnmethyl -

pi peri di ne-4-carboxylic acid hydroxyam de was isolated as a HC salt, off

whi lid. 5 ! dmin
ite sol i phenvsx9 uéu%z Isrm{m -Eﬂ:}l[ %@)sﬁ%& ggnél?/{%fdﬁg g499%l‘bm h -

(300MHz, DMBO- d6) ,

1.73 (m 1H), 20341"’61?5 *‘!‘)78 (m 2H), 3.10 (m 2H), 3.38 (m 2H), 4.08
(t, 2H), 4.42 (br s, 7.13 (d, 2H, 7.64 (d, 2H), 7.94 (d, 2H), 8.82(d,
2H), 11.2 (br st—(4l&d)toxsﬂaﬁer&eﬁémlf6nyl)l H(3-phéhoxyBehaylppiperidind-4-carbioxglid vid whs
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S oD M Gl ey o gtV e
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Ac- Pro- Leu- G i uined in
(BI( ogm (ra(rjlce)euby %gpgeﬁrg}c/ ield A0z (76%) =0 mégg ’?Mﬁsﬁezei@ (M'éH%u?bst r at ee|ronr oduct
whi ch reacts colorinetrically with DTNB ((5,5' -di thio-bis(2-nitro-benzoic

T oty S SN ol B R e T
and the DTNB i € 6396 13 oomelhend fl0w b fpecdut Rl qqu\v’Bdark
?t r1 Om \%St ht g lrjm'sr aifug(at-)bafﬁ?teyrnbédzm@ﬂmtyu)al-ez Héhow-fﬁ&\@ﬂ 1§eﬂr1d;he—d-ohﬂm9ﬁter

(6]

The stock of hdfinEASEREn es B 4 TICTR laf sl afn i n 885 S8 5o

M HEPES pH 7. 55309 (1P 1 NMRZGHPMIL, BIISD-4)080 %mgﬁg:f 124 03R4 k2

nM The assay buffer, enzyme, DINB/ substrate ( [err]
concentr at i16n) Zi-ﬁdhﬂél*(mm-l)orz 530(m,i4H)i, Bi0OAt, 211*1)34&2&1(&)51 2H) a.06716l(d, i, e

(total reactio 0 t ' e n 1
spectrophotorn::trhrl-lbt’:la7ﬂLi?B7?g (JHSB@ 97%? 3g)h?n%§r?éabﬁa e} rbég iﬁj?g%h
increase in [er®]1H} plotted and the slope of the line is cal cul ated which
represents the reaction rate. lhe linearity of the reaction rate is

confirmed (r2 >0.85). The nean (x [err] serrh f the 35 control rate is
cal cul at ed 2l@nd conpared for statistical E%‘P‘B Bance (p <0.05) with drug-

t ted t tt |
e oo oo BERRH bl LS SQANF Vet Sy BBS5RRREASE.

carboxylic acid hydroxamide

[4-(4-Chloro-benzyloxy)-benzenesulfonyl]- 1-(4-methylbenzyl)-piperidine-4-

25  carboxylic acid ethyl ester was prepared according to the general method outlined in
example 83 starting from [1-(4-chloro-benzyloxy)-benzenesulfonyl]-acetic acid ethyl
ester (5.47g, 15 mmol) and 1-(4-methyl-benzyl)-bis-(2-chloro-ethyl)-amine (5.23g, 18
mmol). Yield 8.0 (96%); brown oil; MS: 542.0 (M+H)

30  [4-(4-Chloro-benzyloxy)-benzenesulfonyl}- 1-(4-methylbenzyl)-piperidine-4-
carboxylic acid was prepared starting from [4-(4-Chloro-benzyloxy)-benzenesulfonyl]-
1-(4-methylbenzyl)-piperidine-4- carboxylic acid ethyl ester (7.9 g, 124 mmol)
dissolved in THF:Methanol (50: 50 mil) and 10 N NaOH (20 m!). The resulting
reaction mixture was worked up as outlined in example 83. Yield 4.6g (61%); off

35  white solid, mp 204 °C; MS: 514.2 (M+H)*

Starting from [4-(4-Chloro-benzyloxy)-benzenesulfonyl]- 1-(4-methylbenzyl)-
piperidine-4-carboxylic acid (4.2g, 8 mmol) and following the procedure outlined in
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are estimated using linear regression (I PRED, HTB). References: Wingarten,
H and Feder, J., Spectrophotonetric assay for vertebrate col |l agenase, Anal.
Bi bchem 147,437-440 (1985). 5 In Vitro Col isggenase Assay The assay is
based on the cl eavage of a peptide substrate ((Dnp-Pro-Cha-dy-Cys(M)-

Hi Is Al a- LytSF1 NN% le 833@‘32'0?{4- @Cﬁbftﬁbéﬁ\%zmx%) Eé?ﬁeﬂesth?on@ﬂL hg%isﬁ}ﬂbenz yi)-
rel-easing the orescen qQu i.S nti

f1 uor onet er . H‘?fé#‘lﬁn“g a‘EP@'l’I‘\’II@ﬁ‘df Qs @E’b‘t"n ’?%ﬂ?‘ﬁ%s afﬁ&il ¥‘{]19§‘f e. The
assay is run |n $ ( r]?ﬂ@@j g 0. 02%
Brij, 0.5% Cystel neg ,%ﬁﬁﬁlﬁjgg\ﬁe%wgﬁf%gmfast col agena’g 3 ’
(truncated, m»=18, 828, WAR, Radnor). Substrate I s dissolved in nmethanol and

stored frozern.in 1 Maliquots. Collagen sliéppred 15 frozen in buffer
in 25 pM aIi%uots For the assay, substr anple ssolved in HCBC buffer to

a final concentration of nd col | to f| nal_.con ration of
5 nM Conpounds are di ssoé'%“gmfyab%?‘ﬁwg‘fq‘yﬁ%m@y Pi gf anol and
DVSO are diluted in HCBC to < 1. O%czﬁhmthuadéhydrexanided to the 96 wel |
plate containing enzyme and the reaction is started by the addition of

bstrate. Th f
S0 i n and Rhe Bk endelcifBfhuf BBl BB Aokl ath | O
line. The slope Qstermeptepared aecording (ol the E@emﬁdleﬂ@éloé@éﬁf in expapled@etaring 4-at e.
25 The lineari @mﬂﬁxﬁ-ﬁéhzéféﬁl%@@ &{c@ﬁ@?éxé eﬁgmgte& @wgi ﬁinﬁﬂg?@d 1-dfe@RRN

(x [err] sem of the contro rate 1s calcula

statistical signPenEramisdZeghlore-ethyl)-aming (k- 511‘%%{? gdelﬂépés(ﬂgﬁ)ﬂ‘@h%ﬁﬂ%’étt s
mul tipl e conpar m*&shgr?gizﬁ%ﬁ onse rel ationships can be generated

using multiple s of err] values with 95% Cl are estinated
using |inearisegression (I PRED, HTB) ) 30 Ref erences: Bickett, D. M et

al., A high thr oughauto lbeficaefoRy efneyl) ipbﬁﬂlﬁwtdaaiox ¢ Acddeaase
(MP-1) and gel at re nas ng fro)n 4—'%]ﬁutoxy-lbenzenesul ony lIS%4-mem(y}benz§1)-plpendxma-4-
carboxyhc ethyl ester (10.0 g, 22 mmol) dissolved in THF:Methano! (50:50 ml) and 10

N NaOH (20 ml). The resuiting reaction mixture was worked up as outlined in

20 example 83. Yield 7.2g (72%); off white solid, mp 244 °C; MS: 446.3 (M+H)"

Starting from 4-(4-Butoxy-benzenesulfonyl)-1-(4-methylbenzyl}-piperidine-4-
carboxylic acid (6.6g, 1.5 mmol) and following the procedure outlined in example 83,
2.06g of 4-(4-Butoxy-benzenesulfonyl)-1-(4-methylbenzyl)-piperidine-4-carboxylic
25  acid hydroxamide was isolated as a HCI salt, yellow solid. Yield 28%; mp 137 °C; MS:
461.3 (M+H)"; '"H NMR (300 MHz, DMSO-d,): § 0.91-0.964 (t, J=7.3, 3H), 1.4}
(m, 2H), 1.70 (m, 4H), 1.79 (1, s, 3H), 2.52 (m, 2H), 2.76 (m, 2H), 3.33 (bd, 2H),
4.10 (t, 2H), 4.22 (d, 2H),
7.12-7.14 (d, 1=8.7, 2H), 7.25-7.28 (4, J=8.1, 2H), 7.42-7.45 (d, }=7.8, 2H), 7.63-
30 7.65 (d, J=8.7, 2H), 10.31 (s, 1H), 10.75 (bs, 1H)

Example 268

4-(4-Butoxy-benzenesulfonyl)- 1-(4-cyano-benzyl)-piperidine-4- hydroxamide
35 carboxylic acid hydroxamide

4-(4-Butoxy-benzenesulfonyl)- 1-(4-cyano-benzyl)-piperidine-4-carboxylic acid ethyl
ester was prepared according to the general method outlined in example 83 starting 4-
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black mcrotiter plates, each well receives a solution conposed 0 1

[err]L 5 TACE (I mmunex, final concentration [err]/nL 70[err]L Tris

buffer, pH 7.4 containing 10% gl ycerol (finagh concentration 10 mV), and 10 ~
of test conpound solution in DMSO (final concentration 1[err]M DVMSO

concentration <19 10, for.:10 .4 | r &

eact ion i s i mittl e pad il il Berts 208 X7 SERY BB/ HRS
(final concent raenzydhbisd@-chlore-gthyDamine (6.18g, 21 anuolb-ﬁgnldsﬁwﬁm@)mn@ﬂim&
shaker for 5 segs ol +H5>action Is read (excitation 340 nm em ssion 420 nn
for 10 min. and the increase in fluorescence over tine is plotted as a
linear line. The slope of the line is calculated and represents the

reaction raie. 4lEBhioREBEAZeHesBiforIf 1 (BRGAAMDENZy L MpéridifMchrboRlid diEWhd

i
>0.85). The nean (xsem .of _the confrol rate al cul at ed._and conpared
for statisti calPreRagd &Erem(‘b&bBe‘s’)‘WWn oyl e %r@glmwgmeﬁ
Dunnett's rrpltiqaﬂml xymayliafea(tt)]?@%,.lmﬁmSD;amomafhfﬂml Mol 'hpIQS: g/aﬁ}lbshd
gener at e usi ng 0SRS r and.lClerr] value t 0 Gl. are
esti mated usi ngfq—iﬂhgg}f} @g‘?ﬁs;ﬁ%f:f’s%ﬂg reaction imy é’cr‘%%‘d’i’?f?e YR 4 ?}g'd“eﬁdf‘l oW ng
t hese standar d example 88erYiald .7g611%) offevhitecolidy MSp45G6@ (Medl)I n t he fol | owi ng
t abl e. SUB;? TUTE SHEET (RULE 26) WO 99/ 42436

PCT/ US98/ 17633 -164- I C 50 (nMor % inhibition at 1 m cronolar or
10ni cromol ar  ( *Styrtiag Srepi 4-(4- y-benzaypsufonyWnF(44yanobeagyl)-piperidine-4-  NT

g

559. 6 19%3rbbxylic acid j(:é@a%/? 2 mmol) and fom_wing the procé&régﬁ)ﬁined in examﬂfé)
403 3 NT 308. 9 169. 4 27.43% 4 371
22 20% 1783 kg of 4-(4-Buiqxy-benzenesulfonyl)-1-(4-cyano-benzyl)-piperidine-4-carboxylic

acid hydroxamide was isolatgd as a HCl salt, off white solid. Yield 34%; mp 241.6 °C;
15  MS: 472.0 (M+H)*; '"H NMR (300 MHz, DMSO-d,): 8 .915-.964 (t, J=7.2, 3H), 1.51

(g, 2H), 1.75 (g, 2H), 2.27 (m, 2H), 2.49 (m, 4H), 4.11-4.19 (t, 2H), 4.37 (s, 1H),
7.12-7.15 (d, J=8.7, 2H), 7.63-7.66 (d, J=9, 2H), 7.72-7.74 (d, J=7.8, 2H), 9.36
(s, 1H), 10.23 (s, 1H), 11.16 (s, 1H)

20 Example 269

4-(4-Butoxy-benzenesulfonyl)- 1-pyridin-4-ylmethyl-piperidine-4-
carboxylic acid hydroxamide

25  4-(4-Butoxy-benzenesulfonyl)-1-pyridin-4-ylmethyl-piperidine-4-carboxylic acid ethyl
ester was prepared according to the general method outlined in example 83 starting with
4-(4-Butoxy-benzenesulfonyl)-acetic acid ethyl ester (6.0g, 20.0 mmol) and pyridin-4-
yimethyl-bis-(2-chloro-ethyl)-amine.

(4.89g, 21 mmol). Yield 4.5g (48%); Brown oil; MS: 461.0 (M+H)*

30
4-(4-Butoxy-benzenesulfonyl)- 1-pyridin-4-ylmethyl-piperidine-4-carboxylic acid was
prepared starting from 4-(4-Butoxy—benzenesulfonyl)—l-pyridin—4-ylmethyl-pipéridine—
4-carboxylic acid ethyl ester (3.0 g, 6.5 mmol) dissolved in THF:Methanol (75: 50 ml)
and 10 N NaOH (20 ml). The resulting reaction mixture was worked up as outlined in

35 example 83. Yield 1.2g (42%); off white solid; MS: 433.0 (M+H)"
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107 NT 20. 30% 10 8% 128 64
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14 626 $tdrting from 4-(4-BRtoxy-benzenesulidRyl)-1-pyridin-4-yfnethyl-piperidihé-418% 15
285 7 . 7 . . 4.9
24 18ccaybexylic acid (0.864smg, 2.0 mmol) gndfollowing the procegure as outlingq igyqo4 18

- 540 18. ékample 83, 600Impof 4-(4-BudRy-Denzkfesulfonyl)-1-p§Adin-4-ylmethyl- 95. 8

0 0

glg Siéf"z/ﬁiggﬁdineA-cﬁp{gﬁi?csacid hydmoaégiefswas isolated %s}%ﬂél salt, off wh%_% ﬁ/oolg .
2.5 0% Yigld 67%; mp 11896; MS: 447.9 (M+H)*; 1H NMR (380N Hz, DMSO-dé)0d6.94 24
413 20. 7 7
ol ST, L1 (¢ PHy,3 23 1H), V4 ), 173 (m, J852.34 (m, 21), 3787Gm,
629 1062H), 3.10 (m,32H) 3.38 (m, 2H)N#.028&t, 2H), 442 (bi7§ 2H), 7.13 (d, 28),7.64
2.0 30. 6 : 41% 30
2 2 1(%1 38), 7.94 é§,72H)?%782(d, 25, 312 ﬁr s, 1H), 11.4 @%g, 1H). 1
5.7 688 32 13. 7 3.7 1.0 NT 33
318 P YReferences: 18- 4 23.9% 34 519. 8 34. 7

- 26.1 28. 1% 35 455. 8 233.,6 4 44.9 36
622 83. 8 ° Ricktez,d:..ﬁ.; Besai, M. @.detgr?zedron Letters, §9/§7, %8, 321-32\?1 6%
14. 3% 87 38 48. 3% 1. 7% 5.8% 55. 1% 39

0 0 0

i?l 4% 128 %h/é) subject corx%p%ugc{g of the presegt9 inéenAﬁ%n were tested fo?%?ological activity 197

according to the following procedures.
15

In Vitro Gelatinase Assay

The assay is based on the cleavage of the thiopeptide substrate ((Ac-Pro-Leu-Gly(2
mercapto-4 methyl-pentanoyl)-Leu-Gly-OEt), Bachem Bioscience) by the enzyme,

20  gelatinase, releasing the substrate product which reacts colorimetrically with DTNB
((5,5'-dithio-bis(2-nitro-benzoic acid)). The enzyme activity is measured by the rate of
the color increase.

The thiopeptide substrate is made up fresh as a 20 mM stock in 100% DMSO and the
DTNB is dissolved in 100% DMSO as a 100 mM stock and stored in dark at room

25  temperature. Both the substrate and DTNB are diluted together to 1 mM with substrate
buffer (50 mM HEPES pH 7.5, 5 mM CaCl,) before use. The stock of human
neutrophil gelatinase B is diluted with assay buffer (S0 mM HEPES pH 7.5, 5 mM
CaCl,, 0.02% Brij) to a final concentration of 0.15 nM.

The assay buffer, enzyme, DTNB/substrate (500 pM final concentfation) and vehicle or

30 inhibitor are added to a 96 well plate (total reaction volume of 200ul) and the increase in
color is monitored spectrophotometricélly for 5 minutes at 405 nm on a plate reader.
The increase in OD4(5 is plotted and the slope of the line is calculated which represents

the reaction rate.

The linearity of the reaction rate is confirmed (r2 >0.85). The mean (x + sem) of the
35  control rate is calculated and compared for statistical significance (p <0.05) with drug-
treated rates using Dunnett's multiple comparison test. Dose-response relationships can
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PCT/ US98/ 17633 - 165- Exanple MW 1  MP@. MP 13  TACE 45

49% 48. 6% 36. 7% 20. 4% 46 78. 9% 79.12%

ig 7% 0o B (}@ﬁhﬂa?ed usmgg multﬂafe does of drué ahd-10% values w1tK 93%/(:1 are esnnﬁtea

23. 7% 5ysipgdinear regresswn GERED, TB) 51.1 58 4 10 6

NT 51 kZﬁrehces Wein 4 and Feder,lj3 ISpectrophofbineliidalsiy for vertebr&t%g 3
7.9 0.1 ﬁ 9%3 27.80% 18

52. 57% 54 collagenagg, Anal. Biochemg47, 437446 (185, 55. 10% 55

303 5 10 21. 70% 56 299 16

12 65% 57 258 . 332 As 191 16. 57% 58
211 35 39 mVimoCollgepseAssay 30  20% 447
141 24 86% 60 NT 184 23. 60%
61 25

174 e assay is basetg%bﬂlg §leavage o?gpeqt}:flg substrafe ?(i)ﬁi)&%—Cha—Gly-Cys )-
203 64 Hns. -adad.ys(NMa)yNHahoBeptide Intgmational, Inc.) by ocotlegengs: releasing the
1000 - sy 19 00

596 1% 5 gg%e%r:fnt NMa g}o:)hp?)gﬂlch is ﬁﬁa&&a{g& gn the ﬂuoromei%. 7an quenche%éé 68
297 NMa fluorescence inthe intact substrge? T assay is run BYHOBC assay bufifen(59

90

41. 3% HEPES, pH 7.0, 5 mM Ca*2, 0.02% Brij, 0.5% Cysteine), with human
recombinant fibroblast collagenase (truncated, mw=18,828, WAR, Radnor). Substrate
is dissolved in methanol and stored frozen in 1 mM aliquots. Collagenase is stored

15 frozen in buffer in 25 M aliquots. For the assay, substrate is dissolved in HCBC
buffer to a final concentration of 10 pM and collagenase to a final concentration of 5
nM. Compounds are dissolved in methanol, DMSO, or HCBC. The methanol and
DMSO are diluted in HCBC to < 1.0%. Compounds are added to the 96 well plate
containing enzyme and the reaction is started by the addition of substrate.

20
The reaction is read (excitation 340 nm, emission 444 nm) for 10 min. and the increase
in fluorescence over time is plotted as a linear line. The slope of the line is calculated
and represents the reaction rate. |

25  The linearity of the reaction rate is confirmed (r2 >0.85). The mean (x * sem) of the
control rate is calculated and compared for statistical significance (p <0.05) with drug-
treated rates using Dunnett's multiple comparison test. Dose-response relationships can
be generated using multiple doses of drug and ICsq values with 95% CI are estimated
using linear regression (IPRED, HTB).

30

References: Bickett, D. M. et al., A high throughput fluorogenic substrate for
interstitial collagenase (MMP-1) and gelatinase (MMP-9), Anal. Biochem. 212,58-64
(1993).
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- 82 237.6 19. 4 5.1 34. 5% 83 492
%8 3 2 85 2. O}Eg’g 96-well gﬁglgﬁlgcroﬁter plates, e%&gwell receives a s%iugiog gomposed o% ‘18 Hb 4
16. 8 $. 5 TACE (Immurgz ofirgs} concentration 1pghnL), 70uL Tris Buffer, pH 7. 4 containifig
170.7 88 10%3&AYcerol (final coreent 10 mM)3 of test ¢ nd sf0kidk irit 2436
PCTI US98/ 17633 166-£12>< (f %ﬁﬁ’“ ) “f%}ﬁ"s': % i3 I AcE
89 1389 DMSO (ﬁnqjgog:entranon 1pM; DMSO concentrgtionogd %) and incubatsdfor 10
10. 3 252 mmutes at rédm%e rature There’a@ﬁns initiated by]a%lgﬁxéxg of a ﬂuo&@qut 3%
2%;’ 92 38 peptxdyl subfgatg rg,hconcenu'auonjggng) to each well-ggd then shakingpen g
22.9 95 10 3hdker for Ssec. 364 33.1 25. 4% 96 42 74437
' . e . . 484 ] 3.
‘;’(7)42 0% 98 33.8 Thﬁé@gnon %%ea]d (gxz;:_ngtwn 340 nrg,lé)xxgi§szon 420 nm) f%xi ngmn. and the increase

in fluorescence over time is plotted as a linear line. The slope of the line is caiculated
and represents the reaction rate.
The linearity of the reaction rate is confirmed (r2 >0.85). The mean (xtsem) of the

15 control rate is calculated and compared for statistical significance (p<0.05) with drug-
treated rates using Dunnett's multiple comparison test. Dose-response relationships can
be generate using multiple doses of drug and IC50 values with 95% CI are estimated
using linear regression

20 The results obtained following these standard experimental test procedures are
presented in the following table,
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32 13.7 3.7 1.0 NT

33 318 53.9 18.4 23.9%

34 519.8 34.7 26.1 28.1%

35 455.8 233.6 48.2 44.9

36 622 83.8 20.7 826

37 9% 31.6% 14.3% 87

38 48.3% 1.7% 5.8% 55.1%

39 29.4% 35.2% 26.6% 69.4

40 583 197 14 160

41 100 10.8 11 15.50%

42 262 50.9 6.2 36.5

43 66.1% 34.7% 55.5% 46.6%

44 47.1% 36.9% 39.5% 14.9%
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- 167 - Conpwonadsizgasepar ed by solid phase synthesis Data: forpcpragdphfss 110
to 240 Exanple MWP |

1mM (manual ) 110
17.6 111

50

13.1 114

H

117
4
8 120

1 123

OCWONN®©OO

2.3 126
47

255 nM
32.77 130
131

71

22.04 134
135

89

Example 33.- vMB 1

45
46
47
48
49
50
51
52

19. 31 P39
54

55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
8la
81b
82
83
34
85
86
87
88

MWP 9
inhibition at 0.2 inhibition at

0 1164%
78.9%

16. 7 170%
99.1%

6.1 13A%

51.1
0 12578.1

29. 2 1393

647.9
110
303

20. 76 2083
258
211
42. 684 209
NT
258
522
156
40.90%
1000
1600
364
297

574.5
1139
1000
117
300

138.1

672.3
805

205.5
262

25

22.1%

2036

3765

237.6
492
519
450
494
368
1329

MWP 13

SUBSTITUTE SHEET (RULE 26)

% MVWP 13 % TACE % No
inhibition at [err] M (HTS) 0.2 [err]M
- 165 -
10 40. 4 112
MMP 9 MMP 13 TACE 8 115
48.6% 36.7% 204%
79.12% 84.7% 1.4% 8.1 118
12.9% 7.12% 3.3% 0
79.1%1 85.4% 51.1% 19.9 121
23.7% 54.6% 0
58.4 0 10.6 NT 52-5 124
104, 13.1 48.14% ° 0 4 157
- ony? 913 nm NI = gg
27.80% 188 9092.57%
66 28 21 55.10% 27.9
7110 7 21.70%. 73 132
16 12 65% 53
332 25 191 16.57% -9.31
7935 39 7.70% 67 136
447 141 24.86%
184 NT 23.60%
38 22 17.21%
174 43 669
9 3 203
25.60% 36.70% 29.70%
63 13 42.21%
131 226 42.33%
2.3 43.7 690
29 27 522
120.2 90 41.32%
88.80% 127 764
63 13 42.21%
11 1 51.64%
141 12 20.17%
9.2 4.3 47.86%
83.4 32.7 23.77%
NT 500 NT
NT 170 NT
560 34 24.58%
0.54 0.4 805
26% 63.6% 191
230.9 43.9 27.1
154 15.7 228
19.4 5.1 34.5%
10.2 2.0 229
8.8 2.0 213
5.8 1.5 115
16.8 1.5 222
5.0 1.6 170.7
12.8 3.1 610



137 83 13.35 138
gg, 05 140 WO 5.284 139 o PCT/US98/176338
égl et 27 103 32 11.76 142
43.9 144 - 1662 192 ae
2017 147 Example 2MMP§ MMP9 __ MMP13  TACE 68 _
: 11. 95

148 15 | 43.46 149
13 89 4. 40638950 38.6 7.0 49% 54
1.818 151 90 598 103 6 22 71.9 5. 927
152 91 1929 19.3 10.8 50310 03 153
ig 14 155 92 11 89k 649 148 89
156 93 56.3% zéz 31 15 8%2 18. 62
99/ 42436 94 2640 28 6 e 923 0
168- Example MW 95 M#S1g P 13 % 13 % % No
i nhi bition at 0.2 9ﬁh|b|t|on4"é5t7|nh|b|t3!7dh at [er 0.2 [err]M
1 mm (manual ) 157 97 5109 20.20‘7
13.7 158 98 2383 3.8 33 154 -7.48 159
49 99  5.8526560 16.2 2.4 250 14
'12-257 161 100 4729 191 0 53 39.5% 12.7
84 01 o, 642 133 2.1 197 0 163

102 662 33.7 1.9 53%

103 1306 45.1 8.8 470

104 2610 3.1 1.4 208

105 1214 44.2 4.1 50.2%

106 3788 5.1 0.9 631

107 629 26.8 2.5 293

108 2896 5.4 1.7 270

109 393 2.7 2.5 386

241 48.2% * 2.7 15.8 277

242 1950 2 1.3 581

243 2181 1.9 1.5 506

244 3417 9.8 1.5 594

245 7062 43.4 2.2 51.95%*

246 50.30%* 28.3 2.4 880

249 1412 2 1.6 270

250 1717 1.6 0.8 413

251 1067 0.8 0.9 301

252 801 1.1 0.9 278

255 2558 3.6 1.5 565

256 10000 7.2 2.9 43.01%*

259 3160 14.3 5.3 39%*

260 1495 2.9 1.3 272

261 513 10.9 2.7 273

262 422 6.1 2.3 298

263 3669 20.3 5.2 57.70%*

264 4293 2.9 3.1 182

265 1944 9.3 7.8 1037

266 4746 6 5.7 421

267 3620 5.4 2.3 508

268 2292 2.8 1.1 278

269 2071 2.2 1.4 296
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164 WO 95742436 74 62.69 165
71 73.7 166 P
4.16 167 27 mms%s?'ggaf 168
21 . 3.688 Exanple MW 13 % MVWP 13 MVWP 13
TACE TACE N o. inhibition at-187+nhibition at % inhi bition at
IC[err] nM %inhibition at 36 nM (HTS) 0.36 nM 3.6 nM (HTS)
1 nM (HTS) 169 28 40 72
41.7 170 Compoﬁ&ﬁs prepared by soidphase synthesis D@t for Examples 110 to 240 25.5
171 31 38 48 16.6 172
34 3Example MMPsb MMP 9 MMP 13 %o MMP733 % TACE %8
46 5&No 25. 5 inhjbjtion a2t 0.2 inhibition at inhibiticqrpat
40 27.7 175 16uM (HTS)  202uM 1 mM7
32.9 176 .6 16 (manual) 2
177 110 1 75 38.19.4/8
-10 74 111 39 10 26 179 40.4 12
32 6Q12 42.7 180 50 14 33.19
45 113 34.4 181 6 0 35 13.62
15.7 182 1149 -8 70 028.6
183 -6 115 12 70 0 34.60 184
16 24 116 44 0 24.8 185 9.19
0 23117 7.21 186 7 -14 8:14
35 118 19.5 187 -14 24 -12 16.20
85.5 188 197 -24 40 7.816. 2
189 -30 120 -18 -9 31 1419.290
-35 -2821 -13 0 38.3 191 6.1 45
-3 22422 2.9 192 0 -32 15
61 123 33.2 193 -32 0 -15 2.56
14.9 194 37 -8 52 0354
195 9 122 2 10 A 27. ﬁ)
127 47 29.2
128 1.9 mM 213 nM 9] 255 nM 19.31
129 90 32.77
130 28 27.9
131 71 20.73
132 71 20.76
133 53 22.04
134 25 -9.31
135 79 42.67
136 89 42.69
137 83 13.35
138 20 5.284
139 8 28.05
140 29 -4.22
141 32 11.76
142 69 54.27
143 53 43.9
144 38 19.7
145 45 2.5
146 68 7.317
147 73 11.95
148 15 43.46
149 13 4.408
150 54 1.818
151 6 5.927
152 9 10.03
153 12 11.8
154 89 13.14
155 31 18.62
156 23 -2.09
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196
-33
-7
30

35.7 197

_18 1 11
WO 9983436 -3 17.8 19§ 39
15 17.1 199 [10 TCTUSIINTEII,
1.0 SUBSTI TUTE SHEET (RULE 26) WD 99/ 42436

PCT/ US98/ 17633 -

TACE

1 nM (HTS) 2o inhibition at 0.2 inhibition at inhibition at -
37.9 201 uM-(HTS) 0.2 ypM 1mMO0. 9 202
10.6 203 (manual) 32.8 204
89.8 207 g; :1:,3 .17%;136. 3 208
67.7 209 159 49 5.85321. 2 210
52.2 211 160 14 -3.520.7 212
56.0 213 161 0 12.17.5 214
11. 03 215 162 13 895 060.12 216
2.49 217 163 34 9.5135. 1 218
380 7 219 74 62.69
7.3 220 165 71 256 7R83.1 221
146 98® 9 4.16
167 27 8.961
168 21 3.688
Example MMP 13 % MMP 13 MMP 13. TACE TACE
No. inhibition at % inhibition at % inhibitionat IC,, nM % inhibition at
36 nM (HTS) 0.36mM 3.6 mM (HTS) 1 mM
S)
- 169 28 40 72 41.7
170 32 49 90 25.5
171 31 38 48 16.6
172 34 32 42 29.4
173 18 46 56 25.5
174 10 19 40 27.7
175 16 20 37 32.9
176 6 5 16 26.6
177 5 1 9 38.5
178 -10 74 39 26
179 12 32 60 42.7
180 14 19 45 344
181 6 35 62 15.7
182 -9 -8 7 28.6
183 -6 12 70 34.6
184 16 24 4 24.8
185 9 0 23 7.21
186 -14 -4 35 19.5
187 -14 -12 20 85.5
188 -27 -24 4 16.2
189 -30 -18 -9 14,
190 -35 -28 -13 38.3
191 -45 -3 22 2.9
192 -32 5 61 33.2
193 -32 -15 56 14.9
194 -17 -8 5 5.4
195 -9 -2 10 27.0
196 -18 1 11 35.7
197 -33 -26 - -3 17.8
198 -39 -7 15 17.1
199 -10 -7 30 -1.0

TACE

169 - Exanple MWP 1B68%s MW 13 MW 13
bition at % inhibition at % inhibition at
| err] nM Biampléi (MMP 4t 36 MMPH TS) MMP3A3 %V MMP. 83 % (TAGE % =

No. I nhi
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222 212 89.3 223

226 WOP9IR2BR4 PCT/USOH 3
75.0 225 96. 6 114.3 226
28 22 28 2.2 227 15

-16 -22 7.-36928 37 28

65 6.8 229 29 17 33

34.4 230 Examplée MMP 13%31 MMP 13 2MMP 13 70JACE TATE 231
23 - 13 No. inhibion at % inhibition at % inhibition 6t 1€ nM % inlgbition at
17 42 36 nM (HTS) 0.36mM 2336 mM (HTS) 33 1aoM

46

18.4 235 - 5.

44 44 201 64 35 237 5.9

65 72202 38.2 238 22 10.6

24 930 203 54.4 239 54 74 32.8
45.9 240 204 48 51 46 J0I3

WD 99/ 42436 205 84.0

PCTI US98/ 17633 20670 - Pharnmaceutical Conposition Conpounds of thi $9.8

i nventi on may b@0&dni ni stered neat or with a pharmaceutical carrier6td a
patient in need20hereof. The pharmaceutical carrier nmay be solid o677 quid.
5 Appl 28%bl e solid carriers can include one or nore subst 3ees

whi ch may al so 389 as flavori ng agents, |ubricants, solubilizers,

suspendi ng agen%1 fillers, glidants, conpression aids, binders or 20.7

t abl et - di si nt eg|2 ing agents or an encapsulating material. In powdest‘sso t he
carrier is a fiﬁ y divided solid which is in adm xture with the f1l
di vided active ingredient. In tablets, the active ingred'g&rt ism
a carrier havin % 0 the necessary conpression propertie n suit

proportions and npacted in the shape and size desired. The powde
tablets prefera contain up to 99% of the active ingre 8 nt. Suit
solid carriers khglude, for exanple, calcium phosphate, fmagnesiums
talc, sugars, |agpose, dextrin, starch, gelatin, cellul oggg nethyl 53:1

221 146 98.9
222 212 89.3
223 226 107.3
224 404 75.0
225 96.6 114.3
226 28 22 28 2.2
227 15 -16 =22 : 7.3
228 37 28 65 6.8
229 29 17 33 344
230 29 31 26 700 72.1
231 23 13 5 41.6
232 30 17 42 20.8
233 33 29 46 19.8
234 26 . 28 40 18.4
235 59 70 70 48.3
236 44 44 64 35
237 55 65 72 38.2
238 22 11 24 930 54.4
239 54 74 83 45.9

240 48 51 46 40.3
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cel l ul ose, sodi um carboxynet hyl cellul ose, polyvinylpyrrolidine, |ow
mel ti ng waweoknie and i on exchange resins. Liquid carrierspipuysdsgrssszed in
prepari ng sol utions, suspensions, enulsions, syrups and elixirs. The active
ingredient of this invention can be dissolved or suspended in a
pharmaceutically acceptable liquid carrienguch as water, an organic
solvent, a m xture of both or pharnmaceutically acceptable oils or fat. The

liquid carrier 20 can contai n oPhgnasstiticaltCémpiiptionpceut i cal additives
such a solubilizers, emulsifiers, buffers, preservatives, sweeteners,

Fequlators. ot ani | 1o uReas Be b Piegtioh iy e baldaRa By of N mpathag A

carriers for ofafierana patienein eed thesedfii The phiantoaceutical chmride mag be solidoarigui| ar | y

cont ai nin dditive - cel ' '

Sod um 25° 5 car boxy ARk S8 efftdhs cartchute B3 o ibicNBbitisEs wRCE B il Fact
monohydri ¢ al cashflhworingd ageits; hipbiricantsa| sodubdlizers, e suspending cagents, SHlers, hglidants,

deri vati | iaahe 7 ; : . SIS
erivatives a&‘i’nﬁ%gsﬁm(ﬁdg, tlﬁncieﬁ'@&t ﬂaﬁﬂ@&ﬁﬂ%@%geﬂé bor ﬁﬂ?@ngiﬁggixguﬁia{&ml. or

parenteral admni‘stration'the carrrer can ] 3 an ol ly. ch ai
ethyl ol eate aimdpavidsps.che Famips iss Bnely divided; solid which 1§ in admixiure thes pely 1,

sterile liqui ddi@fa_whftwm bAieMD In faBlets) Heteti 0 Mireafbit RintikéPwith A caffr having
Li qui d pharnaceuti cal conposit)ons which are sterile solutions or

suspensi ond ¢ alhe RECEsFATY | COTPresFion; PROPeIliss i suitabls Propowiqns And cofppagtsd, ity Yieq)

or subcut anleougxga@%ﬂ@giz@ desifide rm@@ﬁeﬁbhﬁl@bﬁwpﬁe%})geommulp!tg 90%eof the

i ntravenously. al, a i st.r on e either Liqui r Soli

conposi tion foffve %egﬁﬁpogﬂﬁébll%pli@%@eﬁvgﬁﬁ%% k%?(agg?%dﬁ?%ugtp&p&hate,

rectally in thmafmesiunobtearals talc.comgassntlactose| dextpipp sfaraly, ygeldtiny caldwtosei, snethyli on

by intranasal h QLT absonchi ' ' Otk 0 Y ela S

of this invent ?%%h%y?ﬁ&ﬁor rrb3+( ypg@ﬁl ?1‘{“(‘)1?%%’ g‘é‘ﬁﬁ@ﬁ@*&?f‘%‘gg’t 1?%?‘5@%&8%

sol ution, Uhi chndignexehangeresinsi |ized in the formof an aerosol. The WO

23/1 42436 ds of %.ihquid carriers may be used Im preparing solut_iortls, sus : ibhkg,géiﬁlilsﬁlﬁ§3 -
- conpounds o IS .jnvent]on nay.alsg be adm ni stered transderym

t hr ough t he us8&T8ps A r"é‘l’féra'erfx:h? aﬁ'&‘f‘%l‘f‘%ﬁﬁ?‘i ?ﬁﬂbs t‘ﬂ%engel?i% @%?ﬁﬁﬁlﬁﬁéa‘%d a

carrier that i suspesied inoa pharmacdutivailycapmabiel liqhid caoiertsmeh st wate) eans kigapicand

Via the skin. Yoo FpEREAELO o BEhGETCRR icBinie onfbe th EAAR Hfiet

and oi nt neR®s, cametomain ajhdrssuitable phamhageuticel @dditivesssuchihe selubiizersa gmulsifiers,

Oi NtMeNnts My RS GAlSvhiithtl dwekieR@d 1 g gem;s;s Is@g}ending Cigeh! thib@nsig

in water or water 1h oll type. Pastes conpriSed of absoypti vgu{a%\i\ders

di spersed in p@gemss.&glary viscosity regulators, stabilizers or osmo-regulators. table examples
of liquid carriers for oral and parenteral administration include water (particularly

containing additives as above, e.g., cellulose derivatives, preferable sodium

25  carboxymethyl cellulose solution), alcohols (including monohydric alcohols and
polyhydric alcohols, e.g., glycols) and their derivatives, and oils (e.g., fractionated
coconut oil and arachis oil). For parenteral administration the carrier can also be an oily
ester such as ethyl oleate and isopropyl myristate. Sterile liquid carriers are used in
sterile liquid form compositions for parenteral administration.

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

The compounds of this invention may be administered rectally in the form of a

35 conventional suppository. For administration by intranasal or intrabronchial inhalation
or insufflation, the compounds of this invention may be formulated into an agueous or
partially aqueous solution, which can then be utilized in the form of an aerosol. The
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hydrophilic petrol eum contai ning the active ingredient may al so be
~suitable. A VP¥236f occl usive devices may be used to rel eageridRnagsi ve
ingredient into the blood stream 10 such as a sem perneabl e nmenbr ane
covering a reservoir containing the active ingredient wwth or without a
carrier, or a matrix containing the active .ijpgredi ent. O her occlusive
devices are known in the literature. The dosage to be used in the treatnent
of a specific patient suf ng f,rom a di sease, or condi ' '

{ }j!@g’n i Whl ch MWPs
and TACE are i nvEPORRNNAS S 'iﬁé nepHpR Ry glsp e adminisiered iaRs $ B¥uPhg
physi ci an. The Vatiaaddeifiali pashl mmmﬁgmd@uﬁ@%ﬁwdlwﬂtmhaeﬁﬁv&fmmuom

and the size, age and res nse pat.ter th tment .w ||
General 1y be i o BYERPRAL, SPToHs Cuihe Skincad dlRivs Seery HtRH ABRRh G- sviPmice
C(r)]rrpou nd. Ther eaﬁbserptiohemri]baha@k)odsstmmnﬂmﬂmdsmmt i Thet dagriep phayntake aﬁylf aumbtmflﬁer
t he circumnst ac Qs a0 r or aly _Nasa

or intrabronc ?orglg rﬂ“ﬁ? ?%’t"? 5‘%’""'%51 P geé ﬁ%f e%a%:gla\&ggﬁ?ﬁgés The credms
admi ni stering phymi mnmnhangdb@mseoqsénquutmemﬂshhd brpulsions vfdlttwrdmm]chater
treated and stangag, |

conposition is |n un| ?ﬁg%glc %Mcgﬁﬁg",& fld'rg@gps?wc?? ca g EFIZS sucﬂ
form the conposhydrephilig mwmgmmvemmmlalﬁp@ S@l{s@ﬂ@pﬁm‘}'
quantities of tNgraChisKR deWRECARPBE uscd ¥ ruiBhde HORANE e Bilo B Hldod stream

packaged COHEOSItIOﬂS for exa e pac ked po Vi a oul es,

.—‘

prefilled syt ngsich@s asamipsrmeable embiaRe COVERRg wser\r%cqnwwa £5ver ipgredieat
" be, for exanpl e, withGrRthot Déartiehd beh matrBEtdntaifihg Iﬂie&ﬁve rddiehit. 2 DtieP BEIaNIR

nunber of any sug h. corggeoEthans |n8‘gackage form 99/ 42436

PCT/ US98/ 17633 - E‘L"?"f Wetording to for rrul a | [err] 5 wherein:

Rlerr] is alkyl of 1 f[‘he liBsagarthbel usddoinsthe ayaintenalbof ¥ spedifid phnmeduffdﬁdg frora or
havi ng 1 o 3. dodBrers aRatgfin Ghidh INEs afd HARE o involk Wt B BRIV
one or two gidupdetsmhined byl ﬁxeraﬁlewbn@lghnswatf r The RBiables kmvojned dficladet the s@vedityr bHN
atoms having 1 te, ?g&ﬁh@ﬁ&‘n Qﬂd‘?ﬁ’sxié%ge%ﬂh rdepShaPatit it dhe pdtian "Premeht Rill

groups selected In endent’| %éd
generally be initiated with small dosages less than the optimum dose of the compound.

Thereafter the dosage is increased until the optimum effect under the circumstances is
reached. Precise dosages for oral, parenteral, nasal, or intrabronchial administration

20 will be determined by the administering physician based on experience with the
individual subject treated and standard medical principles.

Preferably the pharmaceutical composition is in unit dosage form, €.g., as
tablets or capsules. In such form, the composition is sub-divided in unit dose
containing appropriate quantities of the active ingredient; the unit dosage form can be

25 packaged compositions, for example packed powders, vials, ampoules, prefilled
syringes or sachets containing liquids. The unit dosage form can be, for example, a
capsule or tablet itself, or it can be the appropriate number of any such compositions in
package form.
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aryl of 6 to 10 carbon atons, optionally substituted with one or two groups
selected | nwopensigat |y fromR err]; 15 cycl oal kyl éﬁ/ﬁ%s 2@381 bon
atons, optionally substituted with one or two groups sel ected independently
fromR5; saturated or unsaturated 5 to 10 nenbered nono or bicyclic

het erocycl e containing one heteroatom selegjed fromO0, S or—NR7/— npt—ronzrﬁ‘—
substituted with one or two groups selected independently f wmauﬂwlltﬂ)llll
or heteroaryl - fat Is cMige@isn the heteroaryl group is 5 to 6”“

one or two heteroatons selected independently fromO0, S, and Nfand nty %he*
optional Iy subst.iA db@fowd decerdigdd f(;rym];g[ oups sel ected i ndependently from

Rerr]; Ais -S, -SO or SJerr]-; 25 RDand R3, taken with the carbon
atomto which they are attached, forma Bt 7/ ggenmbered heterocyclic ring

containing 0, S or NNR7 optionally havi oné\' or two double bonds; R4 is
hydrogen, alkyl of 1 to 6 carbon atons, gptldmilly substituted with one or
two groups 30 sel ected |rﬁ:1epen ently fromRerr]; alkenyl of
3 to 18 cardon ons having 1 to 3 doubl e bonds, optionally substi t ut ed
with one or t %55 Ups sel ected i ndependently fromR[err]; WD 99142436
1 Rlis alk¥l of 1 to 18chi¥afl Atohts 3ptionally Jubstitltéd/ with ofté oBtvidgréfpscar bon
atons having 1 to 3

riple bonds optlonall substituted with one or two
groups selected i ndependédwt?dfndgmﬂmﬂyﬁrmnﬁ napht hyl optionally

substituted with on;a}(uyaf. yil F3 1818 ¢Rbo ﬁbﬁ&trﬁ@;dgndﬁmsgtﬂomﬁ ogg?)ﬂll?”];

C3 to (err] cycloa or bicycloalk opt1 onal I'y substit ut h one or
two] groupd0sel ect ed indepbsnﬂuedw;thbnomﬁ[mm]lpssslncmdamcbpemﬂentlyuﬁamjk%t ed 5

Sel cotod Trom o, S AR e 8 AR GRbARE RIS 1T

sel ected i ndependent|y frsﬁnsdaitedwlthoih@ortvﬂ[gbﬁﬂs de&cﬁdxﬁ@péﬂdeﬂﬂyyﬂomki:rr]

al kanoyl C[err] to to C[er [er C1,
o Fer BRSO carbGn b GllonpLrited Bl tad S Woeronps:
selected mdependcntly from R3;
15 cycloalkyl of 3 to 8 carbon atoms, optionally substituted with one or two

groups selected independently from RS;
saturated or unsaturated 5 to 10 membered mono or bicyclic heterocycle

containing one heteroatom selected from O, S or NR7, optionally

substituted with one or two groups selected independently from R3;

20 or heteroaryl-(CHj)o.¢- wherein the heteroaryl group is 5 to 6 membered with
one or two heteroatoms selected independently from O, S, and N and
may be optionally substituted with one or two groups selected

independently from R5;
A is -S-, -SO- or SO»-;
25 RZand R3, taken with the carbon atom to which they are attached, forma 5to 7

membered heterocyclic ring containing O, S or N-R7 optionally having one or
two double bonds;

R4 is hydrogen, _
alkyl of 1 to 6 carbon atoms, optionally substituted with one or two groups

30 selected independently from RS;
alkenyl of 3 to 18 carbon atoms having 1 to 3 double bonds, optionally

substituted with one or two groups selected independently from R3;
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al kenyl oxy, C3-C6 al kynyl oxy, [err] al koxyaryl, [err] alkoxyheteroaryl,
[err] al kyl anwmog/42836¢ | al koxy, [err] m | oxy- f@m‘;ggsgbg@gl
amne, [err] perfluoro alkyl, [err] al km, mmlmu!gm is O,

or 2; OCOO [err] alkyl, G:Oan COOH- err] al kyl, COQaryl,
[err] CONHOH, NR6R6, [err] [err] [err] CO\IHS@Q- [err] al kyl, [err]aru,
[err]aryl, [err]- alkyl, [err] OH aryl, heteroaryl, C3 to (Jerr]

cycl oal kyl'; or SatUra&lﬁﬁ‘nﬂbf?%ISCanatUﬁﬁﬁiﬂﬁglmﬁxﬁl@b&ﬁsr@ﬁb Rd nono or
bi cyclic het er ocycl e containing one heteroatom sel ected fromO, S or

NR[err], wherein [err] al ksubstitgtedtwiti ofietoréwo Brountseisstedindependanily fiom B%;5- 10

rrenbered nono or bicy ‘;}eﬂaﬁ
sel ect ed i ndependent| ekén?om B%ﬁrdlﬂuﬁ%% Etgér{%?gﬂltéo%ﬁgﬁy r6h F%?r

optionally substituted by ih dependeritly from RS, gr oups seI ect ed from

i Corr] Lo Terr] arGafd G el br @hiloats) Sphongft Stifrulo i Sicitpp | °
[err] alkynyl, Cl to C6 pe oh eg.,cﬁ,hlgy adhily feikRd; [err] aryl where nis

go 1 or 2; or COnglt g;gq%qr)éte Q{B?Sragllf%;‘?yét e[oaré rﬁgmgnqgrllg 3{%5{3 er ed no or

sel ected i ndependent|y frorilaerm She E&Efohtod NS ec e%%}ﬂffm'xﬁop.@%f'mmépd&ﬁ hyl ,

optional Iy substituted by groups se rom hal ogen’ “cyan

amino, nitro, [err] alkyl, sybstitujedabittoone, or@WoIg;miposeyectedm&@eﬂﬁnd?%ﬁlRS
PCT! 917 111111311111 11111f 13i - 174- and R7 is [err] aro
al kanoyl , [ef®] rl&HuGﬁPIaP-reyi Cx-Ealkanpyly C; t%@(z)a[”é)flrilzar 12 %b{ﬁ@%@rz%z 0,

1 or 2; COO-(err]- )rlaf"k&i qu@f ﬂHOC@\IUR@]koWBQE Wloxy, C -C6
[err] heterorayl, [err]ar ’[err -al kyl, [err]aryl, aryl heteroaryl3
Where aryl 1o phenyl KRR, piCs e SRS NP TN
sel ected independent | El-fdsoﬂlk?ﬁhﬁﬂﬁm Cphalitity, @FCQQkal%h& B&xy[ﬁ’&fo]ry-félkﬁk alkyl
[err] al koxy, or hydroxy; and heteroaryl i§ a 5-1 nono

bi cyclic heteroaryi g?@m? Radinperflupr @ﬂe?@)wﬁl&asﬂgél %@)m%’il Nd’éf?e‘hlféhtll y
from0, S or B C -G al 500 ¢;-Cs alkyl, OCOOaryl, OCONRS, COOH, COO C;-Cg alkyl,
COOaryl, CONRSRS, CONHOH, NRSRS6, SO,NRSRS, NRSSO,aryl,
-NRSCONRSRS6, NHSO,CF3, SO;NHheteroaryl,SO,NHCOaryl, CONHSO,-
C;-Cg alkyl, CONHSOsaryl, SO,NHCOaryl, CONHSO,-C;-Cg alkyl,
CONHSOjaryl, NH,, OH, aryl, heteroaryl, C3 to Cg cycloalkyl; or saturated or
20 unsaturated 5 to 10 membered mono or bicyclic heterocycle containing one

heteroatom selected from O, S or NR7, wherein C,~Cg alkyl is straight or
branched, heteroaryl is a 5-10 membered mono or bicyclic heteroaryl
group having 1 to 3 heteroatoms selected independently from O, S or
NR7 and aryl is phenyl or naphthyl, optionally substituted by 1 or 2
25 groups selected from halogen, cyano, amino, nitro, C,~Cg alkyl,
C;~Cg alkoxy, or hydroxy;
R6 is H, C; to C,5 alkyl optionally substituted with OH; C; to Cg alkenyl, C3 to Cg
alkynyl, C; to C¢ perfluoro alkyl, S(0),-C;-Cg alkyl S(O), aryl where n is 0,
1 or 2; or COheteroaryl, wherein heteroaryl is a 5-10 membered mono or
30 bicyclic heteroaryl group having 1 to 3 heteroatoms selected
independently from O, S or NR7 and aryl is pheny} or naphthy},
optionally substituted by 1 or 2 groups selected from halogen, cyano,
amino, nitro, C)—Cg alkyl, C;-Cg alkoxy, or hydroxy;
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10 al kyl of 1 to 18 carbon | substituted wth one
or two growmsIBehmct ed independentl “Hlig m of 3 n
atons having from1l to 3 double bon S* op stltut ggTémﬁ?ﬁ?‘{g%e) or
two groups sel ected i ndependently from R5; aI kynyl of 3 to 18 carbon atons
having from| to 3 triple bonds, optionalljyal5 substituted

with one or two groups selected i ndependently fromRerr]; arylalkyl of 7

to 16 b t I t't d i t

ar oups. sel oot ot R e gentiey - Kiohs ARBRYE Chite Petipresttkh Sterurte a1 o
from1 to 6 carbon §§ é?@h“fsr@airé/ﬂ% @tg(gfé,”éﬁ-hk?f coO&VE

sel ected from O, So 'S optional Substituted with

onebor t wo gro\tljﬁs sejmmﬁms UMHmﬁ@GZNRGRﬁpSDEBFg,BOQMgﬂabﬁyI of 13 to 18
carbon atons ere ted with one or
groups sel ected i ndé@éﬁh&ﬁq&l d‘ﬁﬂﬁg@eﬁf aﬁﬁb’;ﬁ@& 223y}, aéyltﬁrlféere%l‘? on

atonms, whergin aryl is om@rayll gzegtbtﬁaﬂlﬂﬂlwhbnﬂﬁuﬁimﬁfé@bﬁﬂwas

sel ected i ndependently from or
bi cycl oal kyl al kyl of 4 t§r°P? en%fé‘?’@*‘ﬁ{ e
bi cycl oal kyl group is opﬂleﬁ@ﬂkyl ﬁ;lb@& alkux)e@brhydﬂoxﬁrmdmetetwnrylgsaﬁpm

sel ected i ndependently from sat ur at or _unsat urate 0, Or

bi cyclic heterocycle contBfH W&@Fﬁ%ﬁ%@k@“@ aY‘P%ﬂ#%‘,S?’?%‘P‘T%%r]
al kyl, optionally substi seleated mdbpemiml)oﬁromco SorN—C;—Cs alkyl;t wo groups

sel ected i pdependent | k ar r err aI kyI
where R8 aﬂ@ R9 area*k%g{)gﬁ}dg @%“é&‘é&@ﬁ#"r‘@ 4 %["l’ Xéﬂ‘%ﬂ 8} tv%

together with the mterpgag&edlhﬁé qemf ¢ RE; 5- 7 nenbered saturat ed

K

het erocyclic ring opii aI Ly B EET RU 6 WD, 99142436

PcT/ US98/ 17633 - 175 3&?58 B)’&P f&ké?é ubl bongs, pptigngily, | s
phenyl or naphthyl; or asﬁ&%idl@&%ﬁhbﬁé‘b}%v@éﬁ@;&ts%ﬁbﬁdfiﬁde?eﬁd%ﬁﬂ %mf@ 2. A
conmpound according t cI alm 1 :%nerel n % to 18 carbon
atons, optionally s pykofi3dg Ificarbon st hac"i‘f&ﬁ ‘J&P‘Bdﬁg Jeplebeads, PRRMERdent | v

from R[ errhs substituted with one or two groups selected independently from R>;
arylalkyl of 7 to 16 carbon atoms, wherein aryl is optionally substituted with

one ortwo groups selected independently from R5;
heteroarylalkyl wherein alkyl is from 1 to 6 carbon atoms and heteroaryl
contains 1 or 2 heteroatoms selected from O, S or N and is optionaily

20 substituted with one or two groups selected independently from R;
biphenylalkyl of 13 to 18 carbon atoms, wherein biphenyl is optionally

substituted with one or two groups selected independently from R5;
arylalkenyl of 8 to 16 carbon atoms, wherein aryl is optionally substituted with

one or two groups selected independently from R5;
25 cycloalkylalkyl or bicycloalkylalkyl of 4 to 12 carbon atoms, wherein the
cycloalkyl or bicycloalkyl group is optionally substituted with one or

two groups selected independently from R5;
saturated or unsaturated mono or bicyclic heterocycle containing one heteroatom
selected from O, S or N-C;-Cg alkyl, optionally substituted with one or

30 two groups selected independently from R3; or _
R8RON-C;-Cg-alkoxyaryl-Cy-Cg-alkyl where R8 and R? are independently
selected from C-Cg alkyl or R8 and R? together with the interposed
nitrogen forms a 5-7 membered saturated heterocyclic ring optionally
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al kenyl of 3 to 18 carpomatons having—tto 3 doubl e bonds, optionally
substitut ed W@RY¢436 or A I BRI B cted i ndependently fropefsssithész1l0

- alkynyl of 3 to 18 car t“lmﬁt"ﬂﬂrmﬂ ’mﬁl to 3 triple bonds, optionally
substituted with one or *twS gkoups ssekected i ndependently from R5; aryl of

6 to 10 carbon atons, optionally substituted79i-th one to two groups

sel ected i ndependently fromR5; cycloal kyl of 3 to 8 carbon atons,

optional Iy substituted wi tBomifting@noXzef il Swiitein the aryl group is phégl 6€t ed

i ndependently from R err]; saturated or unsaturated nono or bicyclic

het erocycle of from5 to 18 ers contai ning one heteroatom sel ected from

0, S or NR[ err], oopphamnatcticallyasteptableadlt tietdof.one to two groups sel ected
i ndependently fromR err]; or heteroaryl-[err]- wherein the heteroaryl

group is 5 tog6 ] . . . one or two heteroatons

sel ected i nde%enggnxto‘ﬁ&ﬁgﬁgﬁma%f’?@?gtgﬁgnﬁ la"‘r'lh rer%%‘y be optionally substituted
with one or two B i4IRyloF|1a6 18 darbosl ek dsptiohaly substitiled with dhe obtwo gfdaps OF
SJerr]-; Rerr] and Rlerr], taken with the carbon atomto which they are

attached, forma 5 to 7 25selected independently &@mh&er ocyclic ring containing O,
S or N-Rierr] opti onaklomylatsHg19BaG sbiMOnEAHEN & DeBSks bekhs! shribialfyooen.

al kyl of 1 to 6 carbon atons, optionally substituted wth one”or two groups

sel ect ed i ndependent |y fr osetiRButediovith one or twalgkmpy belerteddndepeddenty floomR&t ons

having 1 to doubl e , | |- ' . groups
sel ected i ndz%endent I Wﬁ’?ﬁfgﬁé'rl?F&{’%‘Y@%‘g?g‘éﬁi?‘?%wiﬁé%%b‘ﬁ’%é’f‘%}ﬁ’s havi ng
1 Ejo 3 Ejri p: e ?ondsh[opt i osﬁstimteﬂuﬁ/aidyrtetdreﬁo\gtdubs leactaﬁ/nﬂ ndsndly fonsRAect ed
" independently from R err]; 99/ 42436 . . P Whg& 7633 - 176-
phenyl or naphthyl op 6#5?F%/I(Z%Q%%t?f?%&pwqugﬁ%mgmﬁr 8?% ptg'oﬁ?'g’ét ed
" independently fromRerr]; sfétédinddpehdently YiohPRS;kyl or bicycl oal kyl
RS 5 RS Vst P O cutoatfyl SRS B ebon Boms' Spghl wbsisatd Witog o g BRI
to (err] alkyl, @ selected independently from R,

saturated or unsaturated mono or bicyclic heterocycle of from 5 to 10 members

containing one heteroatom selected from O, S or NR7, optionally

substituted with one to two groups selected independently from R3;
or heteroaryl-(CHs)o.¢- wherein the heteroaryl group is 5 to 6 membered with
20 one or two heteroatoms selected independently from O, S, and N and
may be optionally substituted with one or two groups selected

independently from R5;
A is -S-, -SO- or SO,-;
R2 and R3, taken with the carbon atom to which they are attached, forma 5to 7

25 membered heterocyclic ring containing O, S or N-R7 optionally having one or
two double bonds;

R# is hydrogen,
alkyl of 1 to 6 carbon atoms, optionally substituted with one or two groups

selected independently from RS,
30 alkenyl of 3 to 18 carbon atoms having 1 to 3 double bonds, optionally

substituted with one or two groups selected independently from R3;
alkynyl of 3 to 18 carbon atoms having 1 to 3 triple bonds, optionally

substituted with one or two groups selected independently from R>;
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to CJerr] alkenyl, C2-€12 alkynyl, [err] al koxy, aryloxy, heteroaryl oxy,

C3-C6 al ke 436C3- I al kox |,
al koxyhet erm(})(:l?ﬁz, d e?%’"ﬂgm]"@mwh%{ ]no- Cler ﬁir >C/:[ er E fr ;} Eg;’>}{898/17633

Cerr]-cl[err]-al koxyl ene+ dicoXy, Cerr]-Cerr] alkyl amne, [err]
perfluoro alkyl, [err] alkyl, [err]-aryl v enis 0, 110 or 2,
OCOO-Cerr]-Cerr] alkyl, OCOCaryl, OCONRG, , COO-(err]-(err] alkyl,

COCaryl, CONR6RSG,

[ er r]rKet eroaryl, [e?ﬁ}éw;f)fm{%g’rﬁg? °{"2§‘{a}‘y§\§%§@f‘{eﬂ'ﬁ'g’r‘3?‘, t%oe%x?‘]‘pasrsﬁe,cwfer r]

al Fyl ,t[grr] arlﬁl , NH2, Oihdepfndemtmﬁ-bgrm‘m;lll , C3 to C8 cycl oal lI;_yl ; Io_r
saturated or ns ed. 0 re ar. bic ic

het erocycl e cont ai nﬁaéogﬁg@g@ﬂ%ﬁ&ggb%ctogﬁkgg?pg%'ﬂ?&m%a@%ﬁo th??f‘%&H rein
heteroaryl is a 5-10 ner%g%‘%gﬁggaengdt g{deégnggm};ﬁoﬂqger oaryl group having 1 to

3 heteroatons sel ected ly from0,” S or NR7 and aryl is phenyl or
napht hyl , ofti ®¥ds Hy Fs ChsBi, TUENJCHP, T Pardgl, C—Cg alkanoyl, C; ¢o CypalkgkCact ed

l Kowy. or hydr oxy: e akemi € AL CC oy il idtbroa AR G et
\/S\/l( tO)h[ g—lr | Cgl L oI C(6)r alaldenyloxzﬂg;-ﬁ@ anloky,r%ﬂ—ﬂs_@!h:xygg],dilgrﬁ:g grrhblfd_(hmroa@l,kyl :
wher ei n heter gar yl %;‘Yéy%m%@?(%ﬂmobé%%ﬁ&}sﬁ °ﬁ%t“é¥l§§¥'ﬁ%3&%’96

havi ng |to 3 het er oahmiig CeCgpesthors dikgE ISGON-C)-Ck atkyl, B(OR,-axyl Whereanid 0al y|
I s phenyl or naphthyl, optionally substituted b or 2 groups selected

|
from hal ogdf, CyanoPr3W€@°ﬁlt¢@kﬂe@¢9%rxly0pquﬁ,p@ﬁog;@p_g,_qﬂ oy
30 d R7 i , , Kyl
FRECRATICY R e R e hiNES

CONHCOH, het 8G Lyl;
wherein [orr] al kyl NRCONRIREQHSQEFL SOINHleriSisyl SONHEONy, CRNETEY)

17633 - 177- str ai ghtCiofs dlkath CKINHSReargh, $4RNHGQaryl, COWHSELHer-Colalisho or
bi cyclic heteroaryl @hQuRdlayiNH] OR, a}yﬂﬁ%@ﬁﬁﬁhpﬁ?tﬁé F&ﬂ?l%%ﬂﬁ?ﬂ@d‘&{)y
h I hapht hyl’, y su y

fromO, S or NR7 and aryl 1s phenyl or 5, optiondl bstituted
1 ' 15 unsaturated 5 to 10 membered mono or bicyclic heterocycle containing one

heteroatom selected from O, S or NR7;
wherein heteroaryl is a 5-10 membered mono or bicyclic heteroaryl
group having 1 to 3 heteroatoms selected independently from O, S or
NR7 and aryl is pbenyl or naphthyl, optionally substituted by 1 or 2
20 groups selected independently from halogen, cyano, amino, nitro,
C;—Cg alkyl, C;—C¢ alkoxy, or hydroxy; '

Ré is H, C; to C,3 alkyl optionally substituted with OH; C3 to Cg alkenyl, C; to Cg
alkynyl, C, to C¢ perfluoro alkyl, S(O), alkyl or aryl wherenis 0, 1, or 2; or
COheteroaryl;

25 wherein heteroaryl is a 5-10 membered mono or bicyclic heteroaryl
group having 1to 3 heteroatoms selected independently from O, S or
NR7 and aryl is phenyl or naphthyl, optionally substituted by 1 or 2
groups selected from halogen, cyano, amino, nitro, C;—Cg alkyl,
C;1~Cg alkoxy, or hydroxy;
30 and R7 is C;—C;; aroyl, C,—Cg alkanoyl, C;-Cy4 perfluoro alkyl, S(O)y-alkyl, S(O)y-
aryl where n is 0, 1 or 2; COOalkyl, COOaryl, CONHRS, CONRSRS,
CONHOH, SO;NRSRS,S0,CF3, SO,NHheteroaryl, SO,NHCOaryl,
CONHSO,alkyl, CONHSO;aryl, aryl, heteroaryl; wherein C{-Cg alkyl is
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or 2 groups sel ected from hal ogen, cyano gim no, nitro, [err] alkyl, 5

[err] al koxyWoomo/dpdadr oxy; al kyl of 1 to ij m&m,mo]Pt Ip@ﬁ'gb&;dgy/nlsﬁs I
rom al keny

substituted with one or two groups sel ect
of 3 to 18 carbon atons having from1 to 3 doubl e ‘bortds optionally
substituted with one or two groups sel ect ed1771_dependently fromRerr]; 10
al kynyl of 3 to 18 carbon atons having from1l to 3 triple bonds, optlonally

substituted with one or t%a%h%an%ﬁé@ﬁ&@fba&ﬁ%@dﬁl&d&reﬁﬁﬁ&ﬁo‘%‘ibm yclic
arylal kyl of 7 to 16 carbo tons, wherein aryl is o |onaIIy su Stllt’g”ﬂ!'y
I

with one or two groups sel ﬁ%l&‘i‘a@ﬁ@ﬂ LY Q}FWQT tedjiadeppryentf
wherein alkyl is from1l tQ

contains 1 or 2 heteroatom; sel ectéehﬁ?ﬂgnpgé}g%&eﬁa%h&g bu&?al substlnrthbyl
substituted with one or tmw@w@b@%&mﬁhﬂmmﬁde@yo;m@mq&s kyl,

bi phenyl al kyls of 13 to 18 «a rein biphenyl is optionally
substituted vsm th one or tv% S?oup?sel Zd*f&? | ndependently from R5;

aryl al kenyl of 8 to 1@(}dafbMI&canhmatwqpnnnd}ywhbst'sutqbwithmbbytmlgmmm ut ed

with 20 one S ed i ndependently from R5;
cycl oal kyl al kyl or bicycl o‘ﬁeﬁ’?&%dg gg‘f ty, ?IB 2 carbon atoms, wherein

cycl oal kyl or bicycl cditdnyl oﬂﬁodﬂmﬁlatdynﬂ\HVMglﬁdm ¢t B\Idblliblehmdsroﬁtimamr oups
sel ected i ndependently from Rl err]; saturated or unsaturated nono or
bi cyclic heterocycle cont #Phstigedivith gae eF Bva gavpsselected independently framdRs; ed

fromO, S orjolerr] aldiynyl 603 loOIBaatbon attss havitipgeebnil 163 @fiisle BondsV\Sptidh

sel ected i ndependently from R5; [err]-al koxyaryl-[er ré al kyl ere and
RO are independently sel ecubditite@withene pr avd@rbupsrseirpted independently fromRher

with the interposed nijaRYFSE 7 18'18%arbon atori WhERRChryidl Uptitinally \itsGRRdiwith C

ring optionally 30 contai ning an oxygen atom" wherein the
aryl group is phenyl or namstontwo gonpssejpdetedrimtepenidenty frpmeRY ept abl e sal t

L?ﬁ?’/r lngf98/ i?GéBC?ml)%r}gt 5'?(5' h&%e%w l%\h%ﬁh ?‘ka‘m g&iﬂéé%ggr bon
atons or hetldroaryl suc h a@n@yxs. 18712 heteroatoms selected from O S or N and is optionally
substituted with one or two groups selected independently from RS;
biphenylalky} of 13 to 18 carbon atoms, wherein biphenyl is optionally
substituted with one or two groups selected independently from RS;
arylalkenyl of 8 to 16 carbon atoms, wherein aryl is optionally substituted with

20 one or two groups selected independently from RS,

cycloalkylalkyl or bicycloalkylalkyl of 4 to 12 carbon atoms, wherein cycloalkyl
or bicycloalkyl is optionally substituted with one or two groups selected
independently from RS3;

saturated or unsaturated mono or bicyclic heterocycle containing one heteroatom

25 selected from O, S or N-C;—Cj alkyl, optionally substituted with one or
two groups selected independently from RS;

R8RIN-C, -C¢-alkoxyaryl-C-Cg-alkyl where R8 and RY are independently
selected from C)-Cg alkyl or R8 and R9 together with the interposed
nitrogen forms a 5-7 membered saturated heterocyclic ring optionally

30 containing an oxygen atom, wherein the aryl group is phenyl or
naphthyl;
or a pharmaceutically acceptable salt thereof.

3. A compound according to claim 2 wherein
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thi enyl, imdazolyl or furanyl , optionally substituted wwth C -C6 al kyl,
[err] al kowon9olseqzs] ~aryioxy, héteroaryl oxy, C3-C6 al kenyl 0Xf€1‘/€§§8§§633

al kynyl oxy, halogen rr] al koxyaryl or [err
al koxyhet er oaryl ; mm ml&nl ﬂr -SO2-; R2 and R3, taken with the _
carbon atomto whi ch t*hey ake tttsached, fojypa 5 to 7 nenbered heterocyclic

ring containing 0, S or N-R? optlonal |y haVi°ng one or two doubl e bonds; R4
i s hydrogen, 10 of 1to 6 carbon atons, optionally substit ut ed

with one or twh iyRhepy gwmleﬂkylrﬂﬁép%%mwomﬁe fteronryl suchy asPpidylof 3 to-
18 carbon atons havikihy. lxhﬂda?zogm bﬁﬂm‘?@ ona@tswmhieuvﬁub@);-lcg @®j-cp one
tl rom to 18

al kyn carbon

or two groups sel ected inde err
atoms having 1 to 3@9%@@&% OX¥ ik qt??ﬂ%‘lyﬁﬁ[xyi 3-Cs alkeny oxy, C3-Ggralleynyloxyq
Wi th one or two gr Ongéﬁbes(@ﬂ -dergamwgm alké:§ayRor @J@dg;%ié%;gmﬁttaﬁm%lhyl

optionally substituted with one or two groups selected in rom
Rerr]; C3 %o 6[lér$‘] ‘Wt?ﬁﬂ&yl or b| cycl oal kyl optionally substituted with

one or two gro edJ r
[err] aroylg 3? églbﬁglﬁd’wl %e %)"?E ?‘nié% JWB%“?‘%‘W gé‘?ienyl
[err] alkynyl, F, Cmenibered heteedby cﬁm] &&rtﬁhmglck N-R7\ploially RvVREQAE bt OXY
C3-C6 al kenyl oxy, C3- I oxy, [err] yl am no-C err] -CY,[err al koxy,
[err] al kyl ene d|0X§W° ?@? ﬁ?ﬁl‘iﬁ[err] Cerr] alkyl amne, [err] perfluoro
al kyl, [err] C}R‘ilﬂxycﬁ%géﬂ [err] aryI where nis 0, 1 or 2; OCOO [err]

y

al kyI, OCOQar [err] alkyl, CCaryl, CONR6RSG,
CONHOH, NR&®R6,  sopNribof thyrtommmp@br aubpfémwpwr&mﬁvp £TQupst o

Clerr] cycloal kyl; satur%lg efin g3. to 10 menber ed 30 nono
or bicyclic heter ocycl e containi one er oat om sel ected fromO, S or
NR7, wherein [err] alkepyl of3 tQﬂS&%fﬂ ﬂm&hﬂm@3m&m’|@ﬂ9nﬁl¥5 10
nenbered nono or bicyclic ar ro havi ng, 1. t.Q het eroat ongs.
sel ected i ndependently f ,Sggﬁ%bﬁ wg.ﬁ &%yfgﬁoogrg?gﬁ sgf%“’&ﬁ‘é%}’F“‘kPhy?“’r)@ ?
99/ 42436 alkynyl of 3 to 18 carbon atoms having P©OT3 wipdshands,3ptionally

15 substituted with one or two groups selected independently from R5;

pheny! or naphthyl optionally substituted with one or two groups selected
independently from RS;

C;3 to Cg cycloalkyl or bicycloalkyl optionally substituted with one or two
groups selected independently from R5;

20 RSis H, C;—C; aroyl, C;—Cg alkanoyl, C; to Cy3 alkyl, C; to Cy3 alkenyl, C-Cj2
alkynyl, F, Cl, Br, I, CN, CHO, C;-C¢ alkoxy, aryloxy, heteroaryloxy, C3-Cg
alkenyloxy, C3-Cs alkynyloxy, Cy-Cg alkylamino-C,-Cg alkoxy, C;-Cy
alkylene dioxy, aryloxy-C;~Cg alkyl amine, C;-C;5 perfluoro alkyl, S(O),-C;-
Cs alkyl, S(O)y-aryl where nis 0, 1 or 2; OCOO C,-C;g alkyl, OCOOaryl,

25 OCONRS, COOH, COO C;-Cg alkyl, COOaryl, CONRSRS, CONHOH,
NRSRS, SO,NRSRS, NR6SO,aryl, -NRSCONRSRS, NHSO,CF3,
SO,;NHbheteroaryl,SO,NHCOaryl, CONHSO,-C;-Cg¢ alkyl, CONHSOsaryl,
SO,NHCOaryl, CONHSO,-C;-Cs alkyl, CONHSOsaryl, NH;, OH, aryl,
heteroaryl, C3 to Cg cycloalkyl; saturated or unsaturated 5 to 10 membered

30 mono or bicyclic heterocycle containing one heteroatom selected from O, S or
NR7, wherein C1—Cg alkyl is straight or branched, heteroaryl is a 5-10

membered mono or bicyclic heteroaryl group having 1 to 3 heteroatoms

selected independently from O, S or NR7 and aryl is phenyl or

SUBSTITUTE SHEET (RULE 26)



- 179 - napht hyl ptionally -substituted by 1 or 2 groups selected from

hal ogen, cyaWG é?ﬁ-”ﬁo |, [err] al koxy, or BgwUSHs/17656 iS
H Cerr] to (Jerr] al kp"lm,@emlg imgstituted with OH C3 to C6 al kenyl,
C3.to C6 al kynyl, C[err uoro al kyl, S(O, alkyl or aryl
where nis 0, 1 or 2; or 5 COheterogyyl; wherein heteroaryl is a

5-10 nmenbered nono or bicyclic heteroaryl group having 1 to 3 heteroatons
sel ected independently frqmpﬂm 1So fio sﬁb%ﬂhﬁéd’ﬁgl&@&%ﬁ?dse%teﬂ%ﬁﬂbgen,

Srr?f'ng”a'n:tylr?b?:f errloQ grﬁyaa?, o, o CoafR ot orhptipsigt biaking r7 i s
Lerrl 2o, LETR L IR kol kil oS o LUl S0 ©
het gr oaryl ; whlere a(rjwﬂkyxwlF!hemﬂsporﬂmapaiky\yS(O)aplkybna&rWWhubans0,ult¢delnvy 1
i o nitro [orr] oy Riaedf Wnlkintcroarytisa 5710 mernb i HRg 8P Bey T

5-10 nmenbered nono or bi cyhstérearjlegreupdzavitg lghomtdmammgseiecmdmddpem@d}aﬁons

o, opt i onal 1y subst i { (OeRouNRA b ket tasbet ottty substieia 671"
sel ected i ndependent|y fr osnhX§reupsscleateddrom haibgeh, tyandbSamimmopritroaC p1@; aliel] ng
from1l to 3 doubl e bonds, ‘Qﬁéﬂ?”y ﬁ}y@itltuted with one or two groups

sel ect ed i ndependently fro ’of 3 to 18 carbon atons having

sel oot ed | nopen o T Gh-CRLANG s sMkibl, £ o] pHfoBrPEy ) SO RGBS,
atoms, optionally sub&y] whérea 1@0Ihoﬁ)€@0dkmm$cwm¢mmwndem ly

from R5; heteroaryl al kéNwhereln al is from1l to 6 carbon atons and

het eroaryl contains 1€ @Heﬁ@nﬂﬁf%%?@z% SO NHheterpary, SNHCQagyld i s
ti |1 bstitut f
optionally substitutedn kyI th? ONHSOG L I?ﬁh@l@f*&ﬂll‘@ﬂé@ﬁﬂ&'%ﬂiﬂeﬂyldrom

R5; 30 bi phenyl a on atons,” opti onal
substituted with one or twe ﬁwhmn@@llﬁéwamtmbbﬂ%wys Yelested ipdependently

aryl al kenyl pf 8 to 16 carﬁgﬁmdggﬁRt, Iaﬁﬁﬁé Initr$ ST hIKYE €U, AKERE o t WO

groups sel ected i ndependently from err
hydroxy; and he! eroaryf is a 5-10 membered mono or bicyclic heteroaryl

group having 1 to 3 heteroatoms selected independently from O, S or N-
C;-C¢ alkyl;

alky! of 1 to 18 carbon atoms, optionally substituted with one or two groups.

20 selected independently from R3;
alkeny! of 3 to 18 carbon atoms having from 1 to 3 double bonds, optionally

substituted with one or two groups selected independently from RS;
alkynyl of 3 to 18 carbon atoms having from 1 to 3 triple bonds, opticnally

substituted with one or two groups selected independently from RS;
25 arylalkyl of 7 to 16 carbon atoms, optionally substituted with one or two

groups selected independently from R5;
heteroarylalkyl wherein alkyl is from 1 to 6 carbon atoms and heteroaryl
contains ! or 2 heteroatoms selected from O, S or N and is optionally

_ substituted with one or two groups selected independently from RS;
30 biphenylalkyl of 13 to 18 carbon atoms, optionally substituted with one or two

groups selected independently from R5;
arylalkenyl of 8 to 16 carbon atoms, optionally substituted with one or two

groups selected independently from R,
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WD 99/ 42436 PCTI US98/ 17633 -180- cycl oal kyl al kyl or bicycl oal kyl al kyl of
4 to 12 cavb@mmsorrs substituted with one or tVRCTHUSIBNES33

sel ected i ndependentl "m’m ed or unsaturated nmono or bicyclic
het er ocycl e cont ai ni ng «on eI ected fromO, S or .
NR-Clerr]-Cerr] alkyl, optionally substltqtggd with one 5 or
two groups selected i ndependent ly from R5;

ndependont 1y Sel cot S8 o R o PEIGHAIERL o 1 RRRLR, BBtrill

i nt er posed nitrogen fornsstmst&utédmﬂtmeenltwagwupk scledied indegmnderntly fromoR3;

To | onaty contalt pRReS AR ol B it BeRickle St ol BErbatof
4. A conpound according ts&lmfmnlQA/SlQImR-ﬁl-}dekxybpﬂer(ahyrmbmngdWﬁhmme-

sul fonyl ) - pi_peri di ne-4-car boxyl ic acjd hydrox am ds or pharmaceutical |y
accept abl e g salt ther eBFtWomgroyps selscled, CH%‘%;’S dy frgmy B?scl aim1 which is

4- (4- met hoxy- benzen vlo.- agmﬁ Xn:gﬁp oi xylic
aci d hydroxyam de oreﬁg&glﬁg%/r%c%ué’éc Il Jr@gc(ce %%gk:z%??{ H%r@g?&n%ﬂtgp
conpound according to cI anBcied/ffomEﬁ(Ssdk}(l%rksdhﬁkpwgébﬁﬁm)themterposed

-4- (4- et hoxy- benzenesul fon %@FIPQ ﬁgd' ne 4- arbox l1c acid h drox de or
a pharmaceutically accept 3P # A Tagfpbered; saturate A"'@Eﬂ?ﬁﬁl Pdihg to
claim1 which is 4-(4-net mea&mhglaﬂeﬂ;agmla’mﬂywmrém(tﬂearyl group 1sphenylor

met hyl benzy. ic - pi peri di ne- 4- gglli)oxyl I ¢ acid hydroxam de or a

phar maceutiCal | y accept abl® t thereof. 8. A conpound according to claim
1 which is 4-(4enraphaomgcebtcallyncceptablealt kherebf. 30

napt hal ene- 2-yl - met hyl pi peri di ne- 4- car boxyl i c acid hydroxam de or a

h t | I
bhar aceut | gablﬁhgny?%w&& ifg fo wﬁ%hlﬁ_sa{wpwimy%%&eo claim

benzenesul f onyl §‘Bf°ﬁ¥9‘lpél?eﬁém&‘4c%% P‘éd Bﬁq]fﬂxm% edPphasmageutically acceptable
phar maceut i gl | altdhereafcept abl e salt t hereof.

5. A compound according to claim 1 which is 4-(4—methoxy-benzenesulfonyi)-1-(3—
methoxy-benzyl)-piperidine-4-carboxylic acid hydroxyamide or a pharmaceutically
acceptable salt thereof. |

20 _

. 6. A compound according to claim 1 which is 1-(3,4-dichlorobenzyl) -4-(4-methoxy-

benzenesulfonyl)-piperidine-4-carboxylic acid hydroxamide or a pharmaceutically
acceptable salt thereof.

25 7. A compound according to claim 1 which is 4-(4-methoxy-benzenesulfonyl)-1-(4-
methylbenzyl)-piperidine-4-carboxylic acid hydroxamide or a pharmaceutically
acceptable salt thereof.

8. A compound according to claim 1 which is 4-(4-methoxy-benzene-sulfonyl)-1-
30  napthalene-2-yl-methylpiperidine-4-carboxylic acid hydroxamide or a pharmaceutically
acceptable salt thereof.

9. A compound according to claim 1 which is 1-biphenyl-4-ylmethyl-4-(4-methoxy-
benzenesulfonyl)piperidine-4-carboxylic acid hydroxamide or a pharmaceutically
35  acceptable sait thereof.
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WD 99/ 42436 PCT/ US9817633 - 181 - 10. A conpound
~accordi ng tovwoad/sads which is 4-(4-net hoxHMﬂ mlﬁuum‘ |) - Befrdsesn 7633

met hyl - but - 2- enyl ) pi peri di ne- 4- car boxyl i c Tlg or a
pharmaceutical ly acceptable salt thereof. A cdnpound according to
claiml which is 1-(4-brono-benzyl)-4-(4- mat bpxy-

benzenesul fonyl) - pi peri di ne-4-carboxylic acid hydroxyam de or a

phar maceuti cal | yy@c TRGLG-BengeieSulfenyip 14Bai m
1 which is 4-(4- gt‘ﬁggﬁl- betﬁz%ﬁdggln}gﬁgﬁgﬁgllﬁg‘:h@‘tm eri yIPIq
1-yl - et hoxy) - ben®gilyl- ?Htﬁe?qy pipguding-4rBeery @y&rﬂ%%a&w ticglty
phar maceuti cal | y@gm&gﬂttﬁeﬂeéf t hereof 13. A compound according to claim1
which is 1-benzy| 4- (4-benzyl oxy- benzenesul fonyl) - pi peri di ne-4-carboxylic

aci d hydr ox har ceutical, salt .1 reof . .14

accord?/ng t)c/)ainl af CRPH%E‘H’ ordng 1 glay %ﬁﬁ@r}h@'mr?%ﬁWWlﬁ'gg?fga‘&g

pi peridin-I-yl- ebéme);alhmyk)yﬁﬁ;eridnmetcaibmg%daadﬂ@@ﬂmdaon wplieymacerijcalyde or
a pharmaceutical salt..th 20 15. A conpound according to claim 1 which
I S 4-(4-butoxy- b%‘f?f% aﬁtgl E?PS 1-[3-

(2- nor phol i nyl - 1-yl - et hoxy) - benzyl } - pi per i di ne-4-carboxylic acid
hydr oxyani de or #2.pAzompoend dccoiding:p claitndrwhith is A5(4-methoxysbenzenesulfonyl)-1-(4-

according to)gla le i'Eénli - UL QXdoxylic acid hydroxy amide or a
benzenesul fon@l )t&%g%ngl %&g 0X g)eglé{"g hydr o>3<’yam deyor Y

_phar maceut i cal sgharmaeestieally acgeptedgalg nd according to claim1 which is
1- et hyl - 4- (4- but oxy- benzenesul fonyl )- 30 pi peri di ne-4-carboxylic acid

hlydr OX{a\Th dehor qsphaeroﬁ%@m a&aiduﬁg?buamhqr@méh is1Bberky-9r-dengidgeor di ng to
clalm I C 'S = u
sul fonyl ) - pi peri B?‘??ﬁnet? é}ywé?‘?‘ﬁma"gf%‘b \?M@éywds%ﬁa?”ﬁﬁ‘é‘é%‘f‘%ﬁ“

salt thereof 1535therédd. A conpound accor di ng to claim1 which is
4-[ 4- (4-chl or o- phenoxy) - benzenesul fonyl I | - net hyl - pi peri di ne-4-car boxylic

acl d pydr oxyan dqy Ol QuifRahdReSHig @ ! { whif'ie 8 a-butoxBertndsdtdfyy-1-14-2-

PCTI US98/ 17633 - o :
piperidin-1-yl-ethoxy)-benzyl]}-piperidine-4-carboxylic acid hydroxyamide or 2

pharmaceutical salt thereof.

20
15. A compound according to claim 1 which is 4-(4-butoxy-benzenesulfonyl)-1-[3-

(2-morpholinyl-1-yl-ethoxy)-benzyl]-piperidine-4-carboxylic acid hydroxyamide or a
pharmaceutical salt thereof.

25 16. A compound according to claim 1 which is 1-methyl-4-(4-butoxy-
benzenesulfonyl)-piperidine-4-carboxylic acid hydroxyamide or a pharmaceutical sait
thereof.

17. A compound according to claim 1 which is 1-ethyl-4-(4-butoxy-benzenesulfonyl)-
30 piperidine-4-carboxylic acid hydroxyamide or a pharmaceutical salt thereof.

18. A compound according to claim 1 which is 1-n-butyl-4-(4-butoxy-benzene-
sulfonyl)-piperidine-4-carboxylic acid hydroxyamide or a pharmaceutical salt thereof.

35 19. A compound according to claim 1 which is 4-[4-(4-chloro-phenoxy)-
benzenesulfonyl]1-methyl-piperidine-4-carboxylic acid hydroxyamide or a
pharmaceutical salt thereof.
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20. A conpound according to claim1 which is
4-[ 4- (4- chwo 99/424888N0X benzene- sul fonyl] 1-ethyl-pi per| di pgr ylic
éim conpou

aci d hydroxyamni de or H“HIHHHHI I]salt thereof. 5
4-[4-(4-chloro- phenoxy)

according to claim1l
benzenesul fonyl ] - pi per| di he-"4- &ar Boxyl I C _ g hd hydroxyam de or a
phar maceutical salt thereof. 22. A corrpoun according to claim1l which is

1-benzyl - 4- [ 4-4cft- £ bR WGR&H 10 1:% 1 which ds 4—}4—(4-chloro—ghenoxy)—benzene-

benzenesul f ony! erl dj ne- car bo I ¢ acl drox :
phar maceut i cal® "‘ifﬁﬁi’ h ﬁ‘@V’éE}Pm‘EEe"",&a@S éﬂ%qr@m@%ﬂéﬂw i s
1- benzyl - 4- [ 4-théregEt hyl - but oxy) - benzenesul fonyl ] - pi peri di ne-4-carboxylic
aci d hydroxyam de or a phar maceutical salt 15 thereof. 24. A conpound

according t 1 which is 1-butyl- uf.o -

benzenesul fsg ny#ﬁa1 ‘g] CB@PP‘HP pecqrding 1 %‘F‘Alc&’lél'ﬁéd ﬂ?’b‘ @‘n&“é‘é‘){%w'?&emx)')‘

phar maceuti cal benztnesmlfmyﬂqﬁperﬁﬁh%carbommcidﬂ@dmwﬁmﬁerw a‘phargdagéuticdl safti ch
is 1-benzyl -4-{h feg?’ et hyl - but oxy) - benzenesul fonyl ] - pi peri di ne- 4- carboxylic
aci d hydroxyam de Or a pharmaceutical salt thereof. 25 26. A conpound
according to claim21 which is 4-(4-butoxy-benzenesul fonyl)-1-(3-

met hoxy- benzy| 32.phsempgundeacsordingsorcldimd which it §denzylenjde(d-chlore-phenoxy)-

phar maceut j¢al be‘iééﬁesﬁlstﬁ?ﬂ%?erﬁn 4 A IR dH AR e o? a‘bhﬁlnmcéud@gf &l 1S

4- (4- met hoxy- b@gzenes 30
t hi ophen- 2-yl 14724 I) pi peri di ne-4-carboxylic acid hydroxyani de or a
phar maceutical salt thereof. 28. A conpound according to claiml1l which is

4- ( 4- met hoxy- bm]ZAI&Gﬁlpblﬁxﬁl‘aﬂcbrdhrgté'clmm 1 whlch is l-benzyl—4—{4—(3—mcthy1—butoxy)—

pyridi n-2-yl - benz ri.di n car bo id oxyam de o

phar maceut i cal E%X %'é# 'B’ﬁFFBPeé'ﬁf ne-4-gar atb 3%% @Lh?(éméé’ iRg "r?glls%l ch
is 1-(3, 4-18 chthereobenzyl ) - 4- ( 4- but oxy-

benzenesul f onyl ) - pi peri di ne-4-carboxylic acid hydroxyam de or a

phar maceut i cal 28 a}\tcoﬁllﬁ‘&rxtﬁp{ccoﬁﬂlgqg%%ﬁ%ﬁct?WEE:BUQ}EHI:F‘-(%-q}xethyl-butoxy)-
benzenesulfonyl]-piperidine-4-carboxylic acid hydroxyamide or a pharmacenutical salt
thereof.

20
25. A compound according to claim 1 which is 1-benzyl-4-[4-(2-ethyl-butoxy)-

benzenesuifonyl]-piperidine-4-carboxylic acid hydroxyamide or a pharmaceutical salt
thereof.

25  26. A compound according to claim 1 which is 4-(4-butoxy-benzenesulfonyl)-1-(3-
methoxy-benzyl)-piperidine-4-carboxylic acid hydroxyamide or a pharmaceutical salt
thereof. -

27. A compound according to claim 1 which is 4-(4-methoxy-benzenesulfonyl)-1-(4-
30 thiophen-2-yl-benzyl)-piperidine-4-carboxylic acid hydroxyamide or a phanmaceutical
salt thereof.

28. A compound according to claim 1 which is 4-(4-methoxy-benzenesuifonyl)-1-(4-
pyridin-2-yl-benzyl)-piperidine-4-carboxylic acid hydroxyamide or a pharmaceutical
35  salt thereof.

29. A compound according to claim 1 which is 1-(3,4-dichlorobenzyl)-4-(4-butoxy-
benzenesulfonyl)-piperidine-4-carboxylic acid hydroxyamide or a pharmaceutical salt
thereof.

40
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WD 99/ 42436 PCTI US98/ 1 7633 - 183 - 30. A conpound according

to claim1 wiV@HR¥#d36 4- (4-chl oro-h y) - benzene- PCT/US98/17633
-sul fonyl]-1-methyl pi peri ﬂm |ﬂﬁ}¥ , M lm aci d hydroxam de or a
phar maceutical salt ther g EYs! s mpound according to claim1 which

IS 4-(4-but oxy-benzenesul fonyl)-1-(3- -183-

phenoxy- benzyl ) - pi peri di ne-4-carboxylic acid hydroxam de or a

phar maceuti cal s30} Al dvmipdahd dctording @ ERAMNOWERISE Q5 4-AGcHISroMefkylbndy) Wahsdhel S
(4-(4-chl oro-benz Ifo>§%’) - be%{ ne-. 10 = sul fopgle%_- . .

1- (4- et hyl benzylsgﬁ-(fﬂ Sh-gHy P Wﬁ%’?@;’i’qxé” i) hydrexamide priaphrmaceutical salt
phar maceuti cal sd#eredfher eof. 33. A conpound according to claim 1l which is
4- (4- but oxy- benzenesul fonyl )-1-(4- nethyl benzyl) - pi peridi ne-4- carboxylic

aci d hydroxankde,0or - alt. 15 thereof. 34. A co u

accor di ng ton%I a??ﬁ @Mﬁ@g&%ﬁﬁ&ﬁw %@ﬁ& éﬁ3‘2%’[@%#3?9?&&%“{’]?’1{3'
cyano- benzyl ) - pi pheriodybenzyl)epipridine-4-carhoxydic lagidhydrwarmizle o 2 pharhacsuticslshit cal
salt thereof. 20ygp.ofA conmpound according to claim1 which is

4- (4- But oxy- benzenesul fonyl )-1- pyridin-4-yl met hyl - pi peri di ne-4-car boxylic
acid hydroxam de _or a pharnmaceutical salt thereof. 25 36. A conpound
accordi ng to cl aPf £ ompoupthageading toickaim| ywhick dpida@ahlaratbenzytanyd benzehech i s

sel ected fromt heul@nyiP-Qfmed! if i34 -k ,gfl i ;
4- (4- met hoxy- benz nen(s?gl f.ggygl) -1-(3- pﬁenyl - pr 0%3? -‘Siaﬁlgrlﬁyﬂ’.°%‘%‘5“ﬂeé’§raboxyl i C
~acid hydroxyani d @harmaceutical’s t thereof.
1-tert-butyl -4-(4-met hoxy-benzenesul fonyl)-pi peridi ne-4-carboxylic acid
hygr oxly- 30 33. Axovogepnd acco?.iing tlo claim 1 which is 4-(4-butgxy—b|er_xzenesu_lfonyl)-1-(4—

ﬁ;/ dlrjz)g(/y:atdr;i- ((jg- met %ﬁ&l&g%ﬁgﬁggémgﬂyca}ﬁd?&ﬁg zr\c:lugi h}gltﬁgia%g{ie 8rX2/ phlalqmgc%tlltgcal salt
1- cycl ooct yl 13- ( thepgofhoxy- benzenesul f onyl ) - pi peri di ne4- car boxylic acid
hydr oxy- am de, _ o _ _
ﬁygﬁ gg(/lyafn <(:| g- ng BOX K- RETPOBAE StbtdMB ok 1 ASKAiCH 162 {2 SRR 1L Jefeitbiy1)-1-4-
" 1-i sopr opyl - 4- ( 4SYARerhsngyIRinetidinasfricatbenylic agiddwdiogrmisie or 8 phirmapéuticalaselt d
hydr oxy- am de, thereof.
1- met hyl - 4- (45 met hoxy- benzenesul f onyl') - pi peri di ne- 4-car boxylic acid _
Xy am 08, i-aiS Aoiohila R4bAg BUMES 1SR R BB bencuiton PO ©
pyridin-4-ylmethyl-piperidine-4-carboxylic acid hydroxamide or a pharmaceutical salt
thereof.

25  36. A compound according to claim 1 or a pharmaceutically acceptable salt thereof
which is selected from the group of compounds consisting of:
4»-(4-methoxy-benzenesulfonyl)-1—(3-phenyl-propyl)-piperidine—4—carboxylic acid

hydroxyamide,
1-tert-butyl-4-(4-methoxy-benzenesulfonyl)-piperidine-4-carboxylic acid hydroxy-

30 amide,
1-butyl-4-(4-methoxy-benzenesulfonyl)-piperidine-4-carboxylic acid hydroxyamide,
1-cyclooctyl-4-(4-methoxy-benzenesulfonyl)-piperidine-4-carboxylic acid hydroxy-

amide,
1-ethyl-4-(4-methoxy-benzenesulfonyl)-piperidine-4-carboxylic acid hydroxyamide,
35  l-isopropyl-4-(4-methoxy-benzenesulfonyl)-piperidine-4-carboxylic acid hydroxy-
amide,
1-methyl-4-(4-methoxy-benzenesulfonyl)-piperidine-4-carboxylic acid hydroxyamide,
1-benzyl-4-(4-butoxy-benzenesulfonyl)-piperidine-4-carboxylic acid hydroxyamide,
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184- WO T PCTIUS98/17633

;Cl(g L;gtr)(r)gygrennégl ) - 4- Hmllﬁﬂmcﬂmlﬂﬂr"mresul fonyl) - pi peri d| ne- 4- car boxylic

1- (4-f 1l uoro-benzyl) - 4 (4 butoxy be%zenesuhggnyl) plperldlne 4- car boxylic
aci d hydroxyam de,

T R o o

1- [ 2- ( 4- met hoxypherip J@@nyqlq,- pi per| d| ne4- car boxylic acid hydroxyam de,
4- (4- met hoxy- bﬁﬁlz ﬁkﬁéLﬂe ﬂ)(%uﬁy%%hbsﬁohﬂ)plﬁmﬂﬁf&dtﬂboﬁﬂxe acidoxyl i c

acid 10 r.ox am de

4- (4- n- but oxy- benz ‘}‘?) 1- (4- met hoxy- benzyl ) - pi peri di ne-4-carboxylic
aci d hydr 0>Sya”4-@ﬁmethox -benzenesulfonyl)-1-(4-methoxy-benzyl)-piperidine-4-carboxylic acid

4- (4- met hoxy- benzenl&sf# f%?ﬁtlhg- 1- ( 3- phenoxy- propyl ) - pi peri di ne-4-car boxylic
aci d hydroxyam de

4- (4-n- but oxy- Wﬁ&ﬂmyl&mepbéxﬂfbnw—lﬁﬁquhmmﬂyghﬂépIMnme$MWk9I ic

aci d hydroxyam de,

4- (4- met hoxy- benzen%céﬁpy%rﬁﬂa)mge(z phenoxy et hyl ) - pi_peri di ne-4-carboxylic

aci d hydr oxyan#-d@me&m@t{! hmmmmlt;onwédz@ nylfeshyl)-piperidine-4-carboxylic acid

1- (2- phenoyy- et hyl ) dﬁqP -car boxyl ic acid 20 hydr oxyam de,
ony. I

and 4- (4-net hoxy- be 1- (2-pi er|
-yl - et hoxy) - beﬁ-jﬂ}blm’webqnaﬁmumwak 599111065' %rma?wr%mexﬂwm%
nmet hod of inhibiti ng%cﬁa;( @ei cal changes nedi ated by matrix

2

maml 1 need R mmxyabepﬁae%ﬁ% R U e
net al | oprotel nase i hjdiokyamigeconpound of the formula [err] 30 wher ei n:
fho. o oupsiSel dAFaePRcRerERRRRs R ST ppithy S LpHRERL s o gD ©f
at ons havi ng 1 t o 3hyduesyamisends, optionally substituted with one or two
groups sel ect eq_ iy RHGRGRAGHzEYeshiERI)RR(2-phenoxy-ethyl)-piperidine-4-carboxylic acid
' hydroxyamide,
4-(4-n-butoxy-benzenesulfonyl)-1-(2-phenoxy-ethyl)-piperidine-4-carboxylic acid
20 hydroxyamide, and _
4-(4-methoxy-benzenesulfonyl)-1-[4-(2-piperidin-1-yl-ethoxy)-benzyl]-piperidine-4-
carboxylic acid hydroxy amide.

37. A method of inhibiting pathological changes mediated by matrix metalloproteinases
25  in mammals which comprises administration to a mammal in need thereof a
therapeutically effective amount of a matrix metalloproteinase inhibiting compound of

the formula
(8]
3 R
R N”
qioh OH
1
30 wherein:

R1 is alkyl of 1 to 18 carbon atoms, optionally substituted with one or two groups

selected independently from R3;
alkeny! of 3 to 18 carbon atoms having 1 to 3 double bonds, optionally

substituted with one or two groups selected independently from R5;
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- -185- alkynl of 3 to 18 carbon atons having 1 to 3 triple bonds,

optional | y swisdd/szaieed with one or tmLullmmilﬂﬂUﬂm i ndepercizosdsy7ézom
[err], aryl of 6 to 10 carbon atons, o uted with one or two
groups sel ected independently fromRs; 5 °© " cyclbal kyl of 3 to 8
carbon atons, optionally substituted with ongsor two groups sel ected

I ndependently from R5; saturated or unsaturated 5 to 10 nenbered nono or

bi cyclic heterocycl e ARytyRbN3 B01AEIARGHORIVIEE B Feipichbondgwplionaflyor NR7,
opttonally substituted Wth one or two groups sel ected i ndependently {rom

Rlerr]; 10 or het eyubstityted withrone oniwg glorps selecteddrdependently framRYs 5
to 6 membered with o ¢ O%fb%ﬁ%ﬁ‘n%"ﬁ LG bERiRASRANER dr to 0, S,
and N and may be opt P@?ﬁﬂ ngubstitute '\/\FtﬁﬁJ o%e orI two groups selgg(gjtpgd

i ndependently from R5; A islectdd indepéhdently fromr R%15 R2 and R3, taken with

the carbon atomto whj C FRAREL 6Cw

het erocyclic Ting con‘%’%ﬁ?pﬁ’gxﬁﬂ‘% %ﬁ%ﬁ%ﬁ&’%naﬁl@b%&/@%g ongéor tovvo
doubl e bonds; R4 is hydroggaupsadeleﬂedgide@eﬁ@n@yﬁambnh atons, optionally
substituted with one or

t roups 20, sel.ect ed. | ndependent |y
fromR5; al kenyl of SSatt‘B'f‘t\%@" %Rsﬁ‘gf?‘ét%wq{ﬁwt?ﬁedlm?’bogbﬁﬁﬁf BetgH Vzcge
optionally substituted w tébn%ﬁnané H&eﬁé@ﬂﬁ%le%@h%r?g,swmemﬂhﬂw from
Rlerr]; alkynyl of 3 to 18 carboR atons having 1 to 3 triple bonds,
optional ly substituted wit$ubstiatedwithanegr bupgrosps sedected independently firony Ry om

R5; 25 h I ' I it itd B i Ebed
groups sel ec}%dpi ﬁggpgﬁféﬁﬁf'@%q%%@%h@%% %@‘&qé\g:t{ia or a Wit
bi cycl oal kyl optional |y submérttwodeteratdmsselectsd indepengieotyp fomeD % tapd N and

i ndependently fromRerr]; nﬁ?%&‘ﬁﬁﬁcﬁx‘iﬂ%uﬁé@ﬁﬁd‘%ﬁ{&@ é‘“ﬁ%‘{*&%ﬁfd nono

or bicyclic heterocycle 30 ontal ning one sel ected
fromO, S or NR7, optional independedtlytfedre®35wi th one or two groups sel ected

i ndependently frgmF 1 -SO- or SO5-:

L

15 R2and R3, taken with the carbon atom to which they are attached, forma 5 to 7
membered heterocyclic ring containing O, S or N-R7 optionally having one or
two double bonds;

R4 is hydrogen,
atkyl of 1 to 6 carbon atoms, optionally substituted with one or two groups

20 selected independently from RS,
alkenyl of 3 to 18 carbon atoms having 1 to 3 double bonds, optionally

substituted with one or two groups selected independently from R>;
alkynyl of 3 to 18 carbon atoms having 1 to 3 triple bonds, optionally

substituted with one or two groups selected independently from R;
25 phenyl or naphthyl optionally substituted with one or two groups selected

independently from R3;
Cs to Cg cycloalkyl or bicycloalkyl optionally substituted with one or two

groups selected independently from R; |
saturated or unsaturated 5 to 10 membered mono or bicyclic heterocycle

30 containing one heteroatom selected from O, S or NR?, optionally
substituted with one or two groups selected independently from R5;
RS is H, C7—Cy; aroyl, Co~Cg alkanoyl, C; to C;; alkyl, C; to Cy2 alkenyl, Co-Cy2
alkynyl, F, Cl, Br, I, CN, CHO, C;-Cs alkoxy, aryloxy, heteroaryloxy, C3-Cg
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Rlerr] is H [err] _2-C6 alkanoyl C[err] to CJerr] alkyl, C2to
Clerr] al Imj\ggmd(;err mﬁnl F_Cl, Br, |, CN, CHO [errbcghlsosniess

aryl oxy, heteroarylo mgmw 42436 . _
C6 al kynyl oxy, [err] al koxyaryl, [err]

PCT/ US98/ 17633 - 186-
al koxyhet er oaryl , [err] al kyl am fo- erL]lgg:[_err] al koxy, [err] al kyl ene
di oxy, aryl oxy- C[err] Clerr] alkyl am ne, [err] perfluoro al kyl, [err]
alkyl, [err]-aryl JhatvRxe € a]lé'ynfox ﬁ‘%y ,31 ylerr],
COOH, COO [err] aIkyIS’ 9. 65C3 ¥ ?[err err allky ﬁéhry’]aryl
@FY,%W%

NH2, OH, aryl, het(ér%@l}tylan@@-?m-
unsaturated 5 to LohifE eCH %MOlelmnqdled?ﬁmyw%%ﬁ' one 10

het er oat om sel ected from 0,”°S or NR7,” wherein [e I's stralght or

branched, het er oaror2; DGO & 4Cy alieyihOCOD a1y QCONRA, COOHCCOE €1-Cgalkdyl,gr oup
having 1 to 3 heteroatons sel ected independentl fromO S or NR7 and aryl

i s phenyl Sor napht(F@QafYép@QNRlesy ONHOH; NREROHJONRIRE 1\31%91'}'%,61 ect ed

f hal
b Roxy. o2 hydr oy SRIGONISRS NSRS Sunierond? SORNHGRaM FQBELRL 1 oo
with OH C3to C6 @‘I €galkyl, GMHS%&'SOMCO%M(E(DNHSOQGCP%WWO al kyl,

heteroaryl s a b GONASHBNLNHeRRATbAesEaY. faltt s el th UG 1 (o

3 heteroat ons sel agifradd 5 to 10 membered mofi6! 65106 hetérdcy €18 \cOntaifing ontlR7 and
aryl is phenyl or naphthyl, tronallé substituted by 1 or 2 groups
sel ect ed ¥% om hal dy-‘é‘?ioat@?leﬁﬁbc gd¥om O, fior NR7, wheiejn Gi-l@slauq[lé&*ﬂ]alghthbxy or

hydroxy; and R7 is [er rl%raﬁéh@?!'hetefr@i&l]xs §|5kﬁﬂ’ﬂ¥ﬁ1be&@ oé&?fufc# %lt(er?aryl

al kyl ,[err]-alkyl, [err wher e I's O, 8
CoCaryl, CONHR6, 25  £roup hayingh hm per[d@nﬂy from O, $ or

SA err] NHheteroaryl, S

v eron i TR {"”’Zﬁrﬁ“ﬁ% B

optionally substitute ) ] m

hal ogen, fsyano am no, @|l¢ Gk, bl hydrbxy;; [err] al koxy, or hydroxy; and
y

het er oar Is a 5-10
RS is H, C, to Cg alkyl optionally substituted with OH; C3 to Cg alkenyl, C; to Cg

alkynyl, C; to Cg perfluoro alkyl, S(0),-C1—Cg alkyl S(O),, aryl where nis 0,
1 or 2;, or COheteroaryl, wherein heteroaryl is a 5-10 membered mono or

bicyclic heteroary} group having 1 to 3 heteroatoms selected
20 independently from O, S or NR7 and aryl is phenyl or naphthy],
optionally substituted by 1 or 2 groups selected from halogen, cyano,
amino, nitro, Cy—Cg alkyl, C;—Cg alkoxy, or hydroxy;
and R7 is C7—C,; aroyl, C,~Cj alkanoyl, C;-C); perfluoro alkyl, S(O),-C;-Cg-alkyl,
S(O)y-aryl where n is 0, 1 or 2; COO-C,-Cg-alkyl, COOaryl, CONHRS,
25 CONRSRS, CONHOH, SO,NRRS, SO,CF3, SO;NHheteroaryl,
SO;NHCOaryl, CONHSO-C;-Cg-alkyl, CONHSO,aryl, aryl, or heteroaryl,
where aryl is phenyl or naphthyl, optionally substituted by 1 or 2
groups selected independently from halogen, cyano, amino, nitro,
C—Cg alkyl, C;—C;g alkoxy, or hydroxy; and heteroaryl is a 5-10
30 membered mono or bicyclic heteroaryl group having 1 to 3 heteroatoms
selected independently from O, S or N-C;-C; alkyl;
alkyl of 1 to 18 carbon atoms, optionally substituted with one or two groups

selected independently from RS;
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- 30 menbered nono or bicyclic heteroaryl group having 1 to 3

: Qgterogtorrstww&é? i nﬁ?apepdent__l_y from Oztﬁ or [err][ al kyl ; M$9sﬁtf76:% to
carbon atons, option ) 1 Wi one or two groups selecte

i ndependently from R5; QMHWHMHM(R&E 26) WO 99/ 42436

PCTI US98/ 17633 -, 187- al kenyl bf 8 t%o 18 canigen atons having from1l to 3

doubl e bonds, optionally substituted with one or two groups sel ected

i ndependent |y from Rl gikédyl of5 o 1§/ éarbtn atoh® hdving AERAoH Ryl ANds) Spfically 1 to

3 ttiple bonds, optionall'y substituted with one or two groups sel ected _

i ndependently from R5; 5 substitutedayith crieloy two gronps selecteddnddpondently fom Rfier ei n

caryl is optionally su ' ' &Fﬁ ot | aengent 'y

from R5; heteroaryl al @jﬁﬁ}\;/l\%g?g?#g}ky ?@P%ﬁﬁgﬁ?tgﬁﬁﬁgﬁqg%’%ﬁg ang

“heteroaryl contains 1 or 2sitsfistedavithonesstitwo grops selevtéd independditin fihm R3;

optiGnal 1y st bt b B Ao RpsIoh 51 S B ISSRU AT,

optionally substituted w tbnm(pgmwpsewcwﬁd%@gﬁ?ﬁohpgependent ly from

R5; aryl al kenyl of 8 to 16 rbon atong,, .wWherei n ar is opti.qnall
substituted with one B f@f?@&&%ﬁ@%@ﬂ@%%&éﬁ%@ﬁﬁ%ﬁ%ﬁ?ﬁ&a&
| %C' oal kyl al kyl or bi cycl oedrtathel kiy2 hétérodtohs sélected fromO8 6N andvisesptiballyne

cycl oal kyl or bicycl oal kyl group is %o,t ional ly substituted
with one or two groups sel Sthstwtedwithrneestve groupsseleeted indengndantly fipm R3;

unsaturated p@No or bhiphedylAKVIF §5 8F VE¢LbSPAbME, WHeteif BRphOR & dpiopays el ect ed
"fromO, S or [err] alkyl, 'optionally substituted with one or two groups

sel ect ed i ndependent |y fr osubEBtutedrwighone or two groups selected independently from R>;

[err]-al koxyaryl - er 121@& I L : dﬂﬂﬂf , :
selected from[err] aﬁﬂgy o?rdlg[szg?r)scg*rggﬁlgﬁ)gg?fﬁ%%bet 12% Sg\?t E‘gglﬁﬁfégm%hsed
nitrogen forms a 5-7 nmenbeorsortabgraips delectedindepententlyrfroxg Rdpt i onal |y

cont ai ni ng an oxygen LAt ' 0 yl; 25
or a pharnmaceutical |l yg}?ﬂcgé% ta 12’@%1@&{;18?%1%%?&P%.h%%§%6 a(c”%‘%?ﬁ‘.q}n’g to
cl ai m 37 whet®in the condi tycdealkyl enbicyrcloalkyd eneupds optinnally substituted with one or

two groups selected independently from R;
saturated or unsaturated mono or bicyclic beterocycle containing one heteroatom
selected from O, S or N-C;—Cg alkyl, optionally substituted with one or

two groups selected independently from R3; or

20 R8RIN-C;-Cg-alkoxyaryl-C;-Cg-alkyl where R8 and R? are independently
selected from C;-Cg alkyl or R8 and R? together with the interposed
nitrogen forms a 5-7 membered saturated heterocyclic ring optionally
containing an oxygen atom, wherein the aryl group is phenyl or
naphthyl;

25  or a pharmaceutically acceptable salt thereof.

38. A method according to claim 37 wherein the condition treated is atherosclerosis,
atherosclerotic plaque formation, reduction of coronary thrombosis from atherosclerotic
plague rupture, restenosis, MMP-mediated osteopenias, inflammatory diseases of the

30 central nervous system, skin aging, angiogenesis, tumor metastasis, tamor growth,
osteoarthritis, rheumatoid arthritis, septic arthritis, corneal ulceration, abnormal wound
healing, bone disease, proteinuria, aneurysmal aortic disease, degenerative cartilage
loss following traumatic joint injury, demyelinating diseases of the nervous system,
cirthosis of the liver, glomerular disease of the kidney, premature rupture of fetat

35 membranes, inflammatory bowel disease, or periodontal disease.
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at heroscl erotic plaque formation, reduction of coronary thronbosis from
at her oscl ewo99/624p6 actre—-upt-tr-e;—restenosi s, MWP-nedi at ed OE@APRB1783
i nfl ammat ory di sease u u tral nervous system skin aging,
angi ogenesi s, tunor m al glﬂﬂ"ll”frm] grow h, osteoarthritis, rheumatoid
arthritis, septic arthritist cbrreeal ul ceyggti on, abnormal wound healing,

bone di sease, proteinuria, aneurysnmal aortic di sease, degenerative
cartilage loss follow ng traumatjc joint inhéry, engelinating di seases of

d i
the nervous sydt@method soauding tgclapm 37 wheesin theicondition Heated isageelated ¢ he
ki dney, prembindafiar degbntir@tiodf dibBétRtlretfopathyBprblifeffive vithioreibpdtRY, Yethidpathy

di sease, or periodontal disease. ] 99 436 . , ]

PCT/ US98/ 17658 BreTaRIity GCular TR ORRHgR AP ARUS SIRBTERs SYdrgme, By epinpoular
condi ti on tr eaingis,iceulagangicgenésivnetvaschtizstivnend coinealgrafl rejéttion.C
retinopathy, proliferative vitreoretinopathy, retinopathy of prematurity,
ocular infla t ' : . rﬁ(ﬂp' r
tunors, ocul 2?& a%gﬁ%%ﬁé@@@gj’gg@&%@%ﬁ?‘ gﬁlﬂgc{nl%ggg}’neal'&g?%‘% j ection.

5 40. A et hoenzymei (FACE)in mgmpaalswhicl comapriseh administration ot miatnmaliiNmeed

converting en ﬁé@ ; Foad 1’ﬁ‘h’ @I‘RFE Sfhbi L 4 | to a
mamal in neegﬁﬁgéeo auﬂ(t el?gpeutv?g%ga y éf?f ectirve é%&%#hgbﬁ'&&

i nhibiting cof@#d of the fornula [err] wherein: Rlerr] is alkyl of 1to
18 carbon atons, optionally substituted_gith one or two groups sel ected

I ndependently fromRerr]; 15 .R8f 3 to 18 carbon atons
having 1 to 3 doubl e bonds, optional | #Silbstyituted with one or two groups
sel ected i@dependently fromRerr]; algynyl 3 to 18 carbon atons having

1to 3 triple bonds, optionally substitutediwith one or two groups sel ected
i ndependent | ywhesfi:R[ err]; aryl of 6 to 10 carbon atons, optionally
substituted with one or. two groups 20 sel ected i ndependently

fromR5; cycl Baikgikylaf 130118 carhonratams. aptinnally syhstibied withone ot fMagredpsyi t h one
S 1o 10 menber od mono. of Eree HERRY R R (L SF NS Gne. het or oatom -
sel ected #9om 0, SakenyRf3tg F;{& icaiban ptpms having 1 to 3 double bonds, optionally
substituted with one or two groups selected independently from R5;
alkynyl of 3 to 18 carbon atoms having 1 to 3 triple bonds, optionally
substituted with one or two gfoups selected independently from R5;
aryl of 6 to 10 carbon atoms, optionally substituted with one or two groups

20 selected independently from R5;
cycloalkyl of 3 to 8 carbon atoms, optionally substituted with one or two

groups selected independently from RS;
saturated or unsaturated 5 to 10 membered mono or bicyclic heterocycle

containing one heteroatom selected from O, S or NR7, optionally

25 substituted with one or two groups selected independently from RS;
or heteroaryl-(CH3)o.¢- wherein the heteroaryl group is 5 to 6 membered with
one or two heteroatoms selected independently from O, S, and N and
may be optionally substituted with one or two groups selected
independently from R5;
30 Ais-S-,-SO-orSOy-;
R2 and R3 , taken with the carbon atom to which they are attached, forma 5to 7

membered heterocyclic ring containing O, S or N-R7 optionally having one or
two double bonds;
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25 substituted with one or two groups sel ected i ndependently

from R err] ;worokpfseroaryl -[err]- wherein the heteroaryl gropgrhnsediisss 6
menbered with one or two heteroatons sel ected i ndependently fromO, S, and
N and may be optionally substituted with one or two gTUUpS sel ect ed

I ndependently fromRerr]; 30 Ais -S, -fgo. or [err

wth the carbon atomto which they are attached, formg lml “ E
het erocyclic ri ng 0, Sor NR7 optlonally haw| n:g anenorst
doubl e bonds; ﬁg\’%ﬁ%ﬁgﬁﬁ

PCT/ US98/ 17633 189 - alkyl pfsl m@a@@mmoms,loptiomﬂylsubsﬁinseéwitbone Qlt rsgroups
optionally substituted with one qr. t roupsg.sel ected i ndependently from
R5; al kenyl of 3 to 18 cafgﬁﬁe‘g'ﬂa?ﬁnwwﬁ?’o 3 doubl e bonds, optionally
5 subs alkenyled 3ue 18 caxben atonts\lavigg dup 3 doeble bowmds, optibnpyndent | y
fromRS; al kynyl of 3 to 18 carbon, .atons having 1 to 3 triple bonds

optional |y sdtbstituted wi P!‘PSBH’éedo‘V‘ﬁWJEFE’rW@&O‘%P@E‘F@HmﬂFmB@HB’(fFRmWi‘ rom

Rlerr]; phenyl or napikyhylof3nb Imeﬁlbbuaﬁmmiavﬁxgtletd S\Mqﬁlhb@ﬂd% @pudnuny gr oups
sel ected i ndependently from R5; 10 %1 cycl oal ky

bi cycl oal kyl optionally s@mmwhmwwwsmm wp@endmtb'cfr@uks
i ndependently from gggé nono
%ﬁ&{;ﬂl or ﬁ@hg{yﬁgﬁtﬂ)ﬁgn%ma&wd%&%@e&%g o,c%%i o

or bicyclic heteroc e “cont et eroatom sel ected™f
NR[err], opt i onal | y subst iindeperdlently fromRS; or two groups sel ect ed

d dent Ly f I
Gerr] to Gibrr] al kip bE ﬁ?ﬂ‘fﬁ%&@ piflopsShdily Jogified wihlobe B 6ATY
Br, 1, CN, CHO [err] al k saﬂydt@(ﬁﬁdeﬂb;a affdﬂhgfy C3- CG lf;lmkej;yl oxy,
C3-CG al kynyl oxy, [err oxyar %% ;‘E et eroar
al kyl am no-(err] - é'f‘ V&'[‘f@g O; ﬁ@xé‘?m)?r lofetic Hefdrbdycte
aryloxy-Cerr]- C[err] al k%bnﬁﬁiﬂé%neﬁm%feﬂat&ﬁ%&bé!éﬁﬁoﬁ'd)ﬁorPh@T Bktx&l ry

[err]-aryl where nis 0, 1 2; OCOO [err] alkyl,
OCONR6, COOH, COO [err] alsklysumt@tmhym ox[ tavorgroypsrselpcted independently from R3;

15 R3is H, C3-Cy; aroyl, Co~Cg alkanoyl, C; to Cy5 alkyl, C; to Cy5 alkenyl, Co-Cj2
alkynyl, F, CI, Br, 1, CN, CHO, C,;-Cg alkoxy, aryloxy, heteroaryloxy, C5-Cg
alkenyloxy, C3-Cg alkynyloxy, C;—Cg alkoxyaryl, C,—Cg alkoxyheteroaryl,
C1-Cs alkylamino-C-Cg alkoxy, C;-C; alkylene dioxy, aryloxy-C;—Cg alkyl
amine, C;-Cy; perfluoro alkyl, S(0),-C;-Cs atkyl, S(O)y-aryl where nis 0, 1

20 or 2; OCOO C;-Cg alkyl, OCOOaryl, OCONR¢, COOH, COO C,-Cg alkyl,
COOaryl, CONRSRS, CONHOH, NR¢R6, SO,NRSRS, NRSSO,aryl, -
NRSCONRSRS, NHSO,CF3, SO,NHheteroaryl,SO,NHCOaryl, CONHSO,-
C;-Cg alkyl, CONHSO,aryl, SO,NHCOaryl, CONHSO,-C,-Cg alkyl,
CONHSO,aryl, NH;, OH, aryl, heteroaryl, C3 to Cg cycloalkyl; or saturated or

25 unsaturated 5 to 10 membered mono or bicyclic heterocycle containing one

heteroatom selected from O, S or NR7, wherein C;—Cg alkyl is straight or
branched, heteroaryl is a 5-10 membered mono or bicyclic heteroaryl
group having 1 to 3 heteroatoms selected independently from O, S or
NR7 and aryl is phenyl or naphthyl, optionally substituted by 1 or 2

30 groups selected from halogen, cyano, amino, nitro, C;—Cg alkyl,
C—-C;s alkoxy, or hydroxy;
R is H, C) to C;3 alkyl optionally substituted with OH; C3 to Cg alkenyl, C; to Cg
alkynyl, C; to Cg¢ perfluoro alkyl, S(O),-C1—Cs alkyl S(O), aryl where nis O,

SUBSTITUTE SHEET (RULE 26)



[err] alkyl, CONHSOerrlaryl, S err] NHCOaryl, CONHSO err]-Cerr]-Cerr]
al kyl, CONW&@oeazparyl ., NH2, OH, aryl, heteroaryl, C3 to (g&t al kyl ;
or saturated or 25 Ilﬂluuummﬂuﬁﬂ 5 to 10 menbered nono o']r”sﬁs?@% ic
het erocycl e contai ni ny R selected fromO, S or NR7, wherein

[err] alkyl is straight or erar'i'chéd,*heterlg@Lyl is a 5-10 menbered nmono or

bi cyclic heteroaryl group having 1 to 3 heteroatons sel ected i ndependently

fromO0, S or NR7 andoraydr COhei6arYl, wherehfRétbidiiyi is2P5-10 Ritnibéretiiishd &ut ed by
&%‘ ted from hal

Qgen, cyano, amno, nitro, °

1 2 30 ro sel e

[e(r);] alkyl, [err] al koﬁswﬁ?ﬁmigsowamm,w feFqatqms selested) o k;él[ ]
ti |1 bstituted w ‘ , , err

?g ICFE?r] ypzlrjflsuoro al k%&éb[e{eﬁféﬁﬂ a %P’Cg(%; ar 9larﬁse?€enﬁp?€ﬁe@ﬁﬁx\ﬂ, WO

99/ 42436 optionally substituted by 1 or 2 groups selected fropThalegsy, ¢yaw3 -

190 - .1 or52;, or CChet %ﬂﬁéﬁﬁmmgc%idm}}],e@ﬁjc%wx | 8r Bydtoxdy Membered nono
or bicyclic heteroaryl group having to 3 eteroatyom; sel ect ed

i ndependent | y anddhi® C7CorardyR/CaCh alkanioyl, €;pBempetflunro alkyhtS(D),-Co@q-alkyll | v

substituted by 1 or_2 groups selected fromh

[ al agen, Céano, 5
amno, nitro, [err]S(ikyuyl wherem is g, kw?acw-ﬂy@ﬂmuwl, AQapd, CONHRS ] ar oyl
0. T or 2. obd er rICONRERS CONBGH YRR SEcRsouibpRat, T ory |
y or ; - y y ' ! y y
e S AP el
phenyl or .paphthyl, optiogna substitute 0
i ndependently from hal og& ":“’E@#&?‘%%‘?P% er?m{“@'ﬁ}lg‘bé ")'/‘fd,sb)[ ﬁ?l} al koxy,
or hydroxy; and heteroargtbupsssekctédiﬂﬂepmﬂeaﬂye&ormhahgnn,bjanppdm'mohﬁtterE)aryi
group having 1 to 3 hetero I LN X err
2l kyl 5 15 aikyl or P ottt o AR A o B 650, 3 W
one or two groups sel ectmmbﬂdémndenbmwﬁqmmlgowﬁngﬁE@h@ﬁ'ﬂ)&omr bon
atons having from1l to l; g?‘&ﬁ | &N . titated with one or
two groups sel ected ind%ﬁ%&g’gr‘ﬂ% rotr%' §e¢r9 ?t’gﬂ?%%@% to 18 carbon
atonms havildg from 121k of 1itp il p carbpe atems, eptionaly substitaged with one or two groups
substituted with one or gemtegrigﬁgnd%ghfﬁ%q{g'.ndependent ly fromRerr];

alkenyl of 3 to 18 carbon atoms having from 1 to 3 double bonds, optionally

ot &

substituted with one or two groups selected independently from R5;
alkynyl of 3 to 18 carbon atoms having from 1 to 3 triple bonds, optionally

20 : substituted with one or two groups selected independently from R5;
arylalkyl of 7 to 16 carbon atoms, wherein aryl is optionally substituted with

one or two groups selected independently from RS;
heteroarylalkyl wherein alkyl is from 1 to 6 carbon atoms and heteroaryl
contains 1 or 2 heteroatoms selected from O, S or N and is optionally

25 substituted with one or two groups selected independently from RS;
biphenylalkyl of 13 to 18 carbon atoms, wherein biphenyl is optionally

substituted with one or two groups selected independently from R3;
arylalkenyl of 8 to 16 carbon atoms, wherein aryl is optionally substituted with

one or two groups selected independently from R3;
30 . cycloalkylalky! or bicycloalkylalkyl of 4 to 12 carbon atoms, wherein the
cycloalkyl or bicycloalkyl group is optionally substituted with one or

two groups selected independently from R3;
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arylalkyl of 7 to 16 carbhon atons, wherein aryl is optionally substituted
‘With one or WRIYRESps dently fromR[err]; heseangsexsasky!
wherein al kyl is from Mahﬁm ﬁi m; and heteroaryl contains 1 or 2

het eroat ons sel ected fr is optionally 25

substituted with one or two groups sel ect ed 1ondependently fromRerr];

bi phenyl al kyl of 13 to 18 carbon atoms, wherein biphenyl is optionally
substituted with one saturaied ogteapsaE&Enoms ecbityetle pesderdle Yort iR Bﬁ@ﬁdt&roatom

[ al kenyl of 8 to 16 car r s _option |tuted
'\?\nr%/haone )c/)r two groups sel gg?%%“?%gpgn éﬁﬁ]'éﬁﬂ%lr ys‘gﬁ“%te%w“ one or
cycloal kyl al kyl “or bi cycl ogldy rbﬁﬁé%iecﬁﬁxﬁdegﬁd@gﬂﬁgbﬁﬂfs gtons, wherein the

y s

cycl oal kyl or bicycloal kyl group is option titdted with one or two

groups sel ected i ndepBARWC:yCe alkbonyRlyl-C;-CaMdkplowketé RS and R? are independently
PCUS98n763 - J91 - saturated or unsaturated nppo or bicyclic heterocycle

cont ai ni ng om het er oat om $4¢c&d fom s alkyl or BF and RY tage et'qtbfhe]mtgmd

R5: o RBRON- QLerr] - Cb- QLE‘?E&??&-"%’??%W ST et %’ o
Rlerr] are independent|y 5¢ont m“%‘ganmyge e&;ﬂfhecﬁwl[géwasm opr

and R9 together with the ipiphegpsed mtrogen forns a 5- menberedhsaturiat ed
het er ocyclic ring_ optional cont a n ygen atom wherein the ary

gr oup |>s/ phenyl g ﬁ?ﬁ'ﬂ? #gallglaccgpgﬁigrsglégg fff-cal Iy acceptable salt thereof.
10 41. The nb@hod according to claim40 wherein the condition treated is

ever: insulin ok TheReBbb sl bdlin RIRHE neTBnES Fesd pefiimatoid ™
_inflammatory di se@ly&SOgrafthaedmt ca;;hexmmwsmy&mmatxomffamkrﬂmwhnm&ie
disease, or HV idigShdcllconbibe hedt Allalel RASHIaRAY AROILRP Ik cBfl- S AIRELST N0
phar maceutical carrier. and her apeuti ca erT et Ive atoun

met al | opr ot eigaséysﬁm’mﬁbqu}uélséﬁm infesipBli ng to the fornula
[err]

42. A pharmaceutical composition comprising a pharmaceutical carrier and a
therapentically effective amount of a matrix metalloproteinase or TACE inhibiting
compound according to the formula

R'l/

20 . I
wherein;

Rl is alkyl of 1 to 18 carbon atoms, optionally substituted with one or two groups

selected independently from R3;
alkenyl of 3 to 18 carbon atoms having 1 to 3 double bonds, optionally

25 substituted with one or two groups selected independently from RS;
alkynyl of 3 to 18 carbon atoms having 1 to 3 triple bonds, optionally

substituted with one or two groups selected independently from RS;
aryl of 6 to 10 carbon atoms, optionally substituted with one or two groups

selected independently from RS,
30 cycloalkyl of 3 to 8 carbon atoms, optionally substituted with one or two

groups selected independently from RS;
saturated or unsaturated 5 to 10 membered mono or bicyclic heterocycle

containing one heteroatom selected from O, S or NR7, optionally

substituted with one or two groups selected independently from RS,
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wherein: Rerr] is alkyl of 1 to 18 carbon atoms, optionally substituted
W th one @¥o dom4sy OUp ed i ndependently from Rl err]; perksosireésf 3 to
18 carbon at ons havi n;m@ﬂglﬂﬂgmﬁunonds optionally 25

substituted with one Ol ected i ndependently from R5; al kynyl .
of 3 to 18 carbon atons having 1 to 3 triyghe bonds, optionally substituted
with one or two groups selected independently fromRerr]; aryl of 6 to 10

car bon at ons, Opti&ﬁ%&éx&smw?ﬂmgumr&mmm&owgm i Htps mesberet evth
i ndependently fromRerr]; 30

cycl oa) kyl of to 8 carbop.atons,
optional |y substituted AR 9F HiRdeiroatoms ﬁl?ﬁ.‘n“;dsmé‘éﬂeéé?@é' f?%@p%nﬂﬁ#la? from
R5; saturated or unsat ugRl®d optiballyQubstitited with oRE or tWo groapsyselecteiet er ocycl e
cont ai ni ng one heteroatom selected framO0O, S or NRerr], optionally
substituted with one or indapengentipomdect ed i ndependently from Rerr];
SUBSTI TUTE SH%]_%_R%_ 0,-: WD 99/ 42436
PCT/ UJS98/7176 -192-"or e%éroaryl-[err]- wherein the heteroaryl group is
5 to 6 menber RAajd RP, &iken ithithiocdisincatomtto mhichetheycare dttachgdformdeidttbyy from 0,
S, and N and may be optionally substituted, vvi(iygo gr t.wo groups sel ected
i ndependent |y fr oniRmhergd heterogyclig ringicontaining. ‘3&?'5 roppgnﬁg'é}ay egRG T
Rlerr], taken wi thyh§aosteBemdsat omto which they are attached, forma 5 to
7 menbered heterocyclic ring containing O, S or NNR7 optionally having one
or two doubl e Rddsitigdrogen,i s hydrogen, 10 al kyl of 1 to 6 carbon
atons, opthponally §ng,§ ' ' R with 66 ;tdwogripendent | y
fromR ertrl?; al keny o?f%ﬁggﬁrgbigtpg%ﬁoﬁogﬂy)%%%g 1 to 3 double bonds,
optional |y substituted wekttedimdependently fjoolds sel ect ed i ndependently from
R5; al kynyl of 3t _ qﬁ% | 103 j tionally
15 su %é@eﬁyltcf?;%%vp\lnst on 3 H%‘\r{g ltﬂ\g\'/oni]ggfr %u%géds%%ﬁdg'éaﬁéﬁg%%g ndent |y
from R5; phenyl or naphtsapstinaed withank pr swgioups tedatted independently ftomoRegr oups

sel ected alkynyl of 3 to 18 carbon atoms having 1 to 3 triple bonds, optionaily

15 - substituted with one or two groups selected independently from R3;
phenyl or naphthy! optionally substituted with one or two groups selected

independently from R5;
C3 to Cg cycloalkyl or bicycloalkyl optionally substituted with one or two
groups selected independently from R5;

20 saturated or unsaturated 5 to 10 membered mono or bicyclic heterocycle
containing one heteroatom selected from O, S or NR7, optionally
substituted with one or two groups selected independently from R5;

RS is H, C—C); aroyl, C,—Cg alkanoyl, C; to C)3 alkyl, C; to C;, alkenyl, Cy-Cy2
alkynyl, F, Cl, Br, I, CN, CHO, C;-C; alkoxy, aryloxy, heteroaryloxy, C3-Ce

25 alkenyloxy, C3-Cg alkynyloxy, C;—Cs alkoxyaryl, C;—Cs alkoxyheteroaryl,
C;-Cs alkylamino-C;-Cg alkoxy, C;-C; alkylene dioxy, aryloxy-C;~Cg alkyl
amine, C1-C;2 perfluoro alkyl, S(0),-C1-Cs alkyl, S(O)p-aryl where n is0, 1
or 2; OCOO C;-Cg alkyl, OCOOQaryl, OCONRS, COOH, COO C;-Cg alkyl,
COOaryl, CONRSRS, CONHOH, NRSRS, SO,NRSRS, NR6SO,aryl,

30 -NRSCONRSR®, NHSO,CF3, SO;NHheteroaryl SO,NHCOaryl, CONHSO»-
C;-Cg alkyl, CONHSO,aryl, SO,NHCOaryl, CONHSO,-C;-Cg alkyl,
CONHSOsaryl, NH,, OH, aryl, heteroaryl, C3 to Cg cycloalkyl; or saturated or
unsaturated 5 to 10 membered mono or bicyclic heterocycle containing one
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i ndependently fromRerr]; C to (Jerr] cycloalkyl or bicycloalkyl
optional |y s¥@9¥4243cd with one or two groups sel ected i ndepepcrusdsyzészom

R5; 20 sat ur at egmm 5 to 10 nenbered mono or bicyclic
het,er ocycl e cont ai ni ng I]m”ﬁﬂmﬁﬂ’al ected fromO, S or NR7, optionally
substituted with one or tw groups selsect edipmdependently from R5 R err]
is H [err] aroyl, C2-C6 alkanoyl, Cerr] to (Jerr] al kyI Cerr] to (err]

AR DA kynyléegergatogseleﬁfepﬁgrr{xﬁ\k of Ry, bfitcth gL émlirggr ior

al koxyaryl, [err] al koxyhebren@adweterqaeylngaé%ynmbemdmnmm ig hetefoaryl |

Cer ] kyr di[gm wher o h i S0 b [lo Pheidop®ifs o bibpRBEl; R RS
COOH, CO0O [err] alkyl, COQNRYknd frgtis phéiiiothhphiteyl dptiofally substituted by1or2’

erppheteronyn (err] {or gyl i CRUSHLA Lo AP o

heteroaryl, C3 to (err] c@sHlpadlkorly, omiydsastyyr at ed or unsaturated 5 to 10

menbered nono or_bicyclic heterocycl e containing one WD 99/ 42436

PCT/ US98/ 17633 hBY ridee ot e pbyl e&nmﬂém@smstqsirwmf)&@w%mm Cota € ky!
i's straight or branchggynhieter gé}ﬂ&o; 3 1 \ Ehiico
het er oaryl group havi ngynﬁ leOC@g a?o ect (Yei‘g d'%¥ ls‘e;frorln S

or [err] and aryl is bné%,ypr‘éehmrpwhwhemwemm;sasirb@membp@drmnmoror 25

groups sel ecig@d from hal oggyclieeRfoary ghdtp: haWn rl% 3 hefefdarodhsSblectetier I |
al koxy, or hydroxy; R6 is H (err] toerr] kyl optionally substituted

with OH C3 to C6 al kenyl, lrﬁSpmdemfmmﬁ);)Slquﬂ."emd]arylosﬂwwh}rwhﬁllyboro
al kyl, [err] alkyl [err] a&%.\on g\ﬁ)s u{eﬁbglc}rf)%'o s’seﬁf:tem%ﬁzﬁg?crnyé ano,

mhereln heteroaryl is a 5 cyc
het eroaryl group having 1 W@’Wépegnﬁ«ﬂkyls&-&btaé@an%lﬁ(ﬂﬁ@éhtly from 0, S

r oups el et ed PR Rasaherof) Bk il Yiripe TR phifh PP Loy,
al koxy, or hygroxy; ascbwlavﬂe%ﬁls@&wlzrcbad c%ldg@iggbo&ﬁ,rcbmetluoro

al kyl, [err] 15 err]-aryl where nis
COO C[ err]-d err] - al kCONRIEBS OONHCGHNSBSNRSRS, 802CF3, SO,;NHheteroaryl,

SO;NHCOaryl, CONHSO-C,-Cg-alkyl, CONHSOjaryl, aryl, or heteroaryl,
where aryl is phenyl or naphthyl, optionally substituted by 1 or 2

groups selected independently from halogen, cyano, amino, nitro,
20 C;-C;s alkyl, C,-Cg alkoxy, or hydroxy; and heteroaryl is a 5-10
membered mono or bicyclic heteroaryl group having 1 to 3 heteroatoms
selected independently from O, S or N-C—C; alkyl;
alkyl of 1 to 18 carbon atoms, optionally substituted with one or two groups
selected independently from R3;
25 alkenyl of 3 to 18 carbon atoms having from 1 to 3 double bonds, optionally
substituted with one or two groups selected independently from R5;
alkyny! of 3 to 18 carbon atoms having from 1 to 3 triple bonds, optionally
substituted with one or two groups selected independently from RS;
arylalkyl of 7 to 16 carbon atoms, wherein aryl is optionally substituted with

30 one ortwo groups selected independently from R3;
heteroarylalkyl wherein alkyl is from 1 to 6 carbon atoms and heteroaryl
contains 1 or 2 heteroatoms selected from O, S or N and is optionaily

substituted with one or two groups selected independently from RS;
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[err]heteroaryl, SO err] NHCOaryl, CONHSO Cerr]-Cerr]-alkyl,

CONHS( er rivoroyisaa3gr yl, or heteroaryl, where aryl is phenyl mrrrosushtérg! .
optionally substituted by 1 or 2 groups sel ected independently from

hal ogen, cyano, am no, nitro, 20 [err] alkyl, [err] alkoxy,
or hydroxy; and heteroaryl is a 5-10 nenbgyged nono or bicyclic heteroaryl
group having 1 to 3 heteroatons sel ected i ndependently fromO, S or
N-Clerr]-Cerr] al kihenyilyl ofaf td 18 @arbn ey whedeinbiphengl iswpdonally
substituted with one or" two groups sel ected |ndeioence_ntly from R[er{]; 25

al kenyl of 3 to 18 car bewbstituberbwith one\er twoogroups sslested dndependsain fomuRi onal | y
substituted with o Sarb6il 6108 OwheSiR RANKEGPonally QibstRixtdrith
al kynyl of 3 to 18%%%%’?‘@%%%%%?@9 from1 tola?ltri pl e b}(r)nds, optionally
substituted with one or ohwor twogospsseleeteddudspendsptydom RY; from Rlerr];

arylalkyl pof 7 to 16 mg,r ' I b SaBBh hidhR! Wiersitfid | t ut ed
with 30 8 cydsglﬁg%ﬁ’m[ “%rc(l)u 1sei edg\t"%_aﬂ& l?nzcli(g endent | ye fromRlerr];
het eroaryl al kyl wher ei n cytleglkyl ar bigys groyp dsomsionaliy Mmbsttiied ik ey v |
contains 1 or 2 heteroatons selected.fr sand is optionally
substituted with one or WREYPSS ?%%%%%’%P@d@%%‘n&dént |y from R5; WO
99/ 42436 saturated or unsaturated mono or bicyclic heterocycle contgining ogphgtarpatom
-194- bi phenyl al kyl of : Vaoll am‘qe& 'dﬁa@j}mfiﬁﬁ d with one or
optionally substituted V{sﬂ%{e&&%%ngréf ?&gl‘g?g{%s sel elg% ed 1 ndepenedent ly from

R5; arylaljgenyl of 8 to th@ grédpsesleaicd ifdepydienty fromB3; or s optional |y
substituted with one or two groups selected indepi:gdently fraom R%SM)J; 5
cycl oal kyl al kyl or BAR®eCoflshafkaxyriyl-CofCosalkyl where P 386 RS emipdensm h the

cycl oal kyl or bicycl oal k r,QuUpP i pLignabl bst e r two
groups selected i ndepeno%hﬁ‘&?%‘ﬁ%ﬁﬁm ;°ft(a¥’ﬁ$§[ go eic#‘ﬁ'%é‘ﬁ’[’%’?% e((r?mno or
bi cyclic heterocycl e contigbgénTormsieSTahanbatdsatmrated htterbeclioming opfiopally
NCerr]-Clerr] al kyl, optionall titut i ]

two groups sel ected inde mgﬁéoﬁ%iha%};f,»g&r%%B—QFgrBﬁpilsophenylor

[err]-al kabdyaryl - C err] - @fpbthy];- al kyl where R8 and R9 are independently

sel ected from &gw&%cﬂgggﬁg%gs@tﬁwy her with the interposed
a o- /7 menber S

nitrogen forns turated heterocyclic ring optionally

RO R A 1
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cont ai ni ng an oxygen atom wherein the aryl group is phenyl
napht hyl ; or aP(@F maceut i cebiLy naaceRbATREPERA] dreANIARRAT -
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