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|nvent|on relates to a series of substituted
oc- ai ni nosul phonyl - acet ohydr oxam ¢ aci ds which are inhibitors of
zi nc-dependent netal | oprotease enzynmes. In particular) the conpounds are
i nhi bi t or swsfooB4edert ai n menbers of the matrix netal | opr ott€X4BOORMP) family.
Mat nx netal | oproteases (MWs) constitute a famly of structurally simlar
zi nc- cont ai ni ng net al | opr ot estsesLLORROTEASEMEIBITOBEVEd i n t he renodel |ing and
degradation of extracellular matrix pr oteins, both as part of nornal
physi ol ogi cal processes and m pat hg i cal condl tions Since they have high
10" dest r uctH/BY PP BRI QP bR Oy FRiEPT i ardetorr gare ruihichF¥on and
fail ure tomhibitasofzur-dfeRticntagptallertateass clrames ppentiyhpthe capeddas witgonponent of a
nunber @f gSigaSRSs3NE haikGhdaligtade (aMpidisag. pat hol ogi cal conditions, such
as atherosclerotic plaque rupture) heart failure, restenosis, periodontal
di sease, tissue ulceration, cancer nmetastasis, tunour angiogenesis,
age-r el at eMarnEeilgprotesy SRIPA pongitice gy of spctylly smis ying-9emeiRag oi d art hnti s,
ost eoar t hr intthiBpratedes] which aramasl o yh tith re@ddies aticipeddaien bf e@acélulgd natrR pYbteins,

| nfl anmat og, A parG@hdosial p@mtmfpracm@Ertdwm&%tctmo&f shi&ufePhae YYPS 15 tO
activate vari oUs enz i ncl udi ng .ot her cl eavi t he pro-domains
from t h&i r 9PPETEREEY cWé? SHE s gﬂ?f‘%“’ﬁ?f{#’%“ a&%t‘“l‘t‘%“’ F‘é‘@‘ﬁ‘f’ﬁ‘?\'& "fgl"i]é“%ct ivities
of ot her M#PEden spliatdis aGmﬂepfrqﬁdm@tfofﬂ%tsesemomwnwdinemolpmcaéxcess| ve

pr ot eol ysesn@fiong ¥ich fGhtbsdlemiic piqueBphitd, Keaddftilid) REt1R4is, pWoﬁﬂW@fasc MS have

difierent SHBShl abs: RLELS! GAGR g(ogéagmét Bubfchigldaylag, daBl g lor sel ected

famly menber s el ent nctl no rrra ogl cal
condi t i onstheymaioidy EistosFathritaed Bilermaes dissasss deruryt %‘Hf“g‘F’H’al“WﬁE’Ei&tW cal Design,
| 996, 215, &B4 and Exp. Opin. Ther. Patents, 1996) 6 1305. 25 TABLE
EnzymeQt her NanesPreferred Subst rat esMVP 1co| | agenase-1; interstitial

col | agenas ens [ el ati nsMVP- 2ge se A, 72kDa
gel at |gn| seg'é‘ﬂ%é't °§‘amg’8ft’l°’étge°°e‘4\7‘s" 515\13 acéatcgmfi"s RS TT rlnu%91 |'g?’hﬁ‘}gée”

activat es pepinphfaro 103%@%@%%?%%@&%@%%@ fCB‘é%‘ﬁfkﬁaFmefea%r onectin;
gel at i ns MVitheB SaVPk, 3@ @&Bpraductive bit chOIENP Inaledd kg & nas proedlysa geRGacdiulad |

|1 MVP- 2%9 e l[}l a§o%neB Moge%lfep%ﬂ\% lhﬁlt: lhmr\?xfr‘ &@Ju@:ﬁ #r&%enc&thL@gﬁ he follo\éimg\é’able
el ast i nMVP- | | agenase- chthggrgens
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gel ati nsME '&MF SRR F"BC“R}%/PY“E“ Enﬂmdﬁﬁ%‘t‘gF%M@%S@f ve
product i onreesfit iivheRs & WStSH&gthh@ab@“%’ébﬁmezéﬂWﬁﬂa@hml’lbgll’etarits ti ssue
br eakdown ydes ghiseenderl i es a nunber of diseases and conditions. For exanple)
MWP- 3 has been found in the synovium *G-t * WO 001 74681 2 PCT/ 1 B00/.O
and cartilage of osteoarthritis and rheumatoid arthritis patent :ﬂ“\mmﬁmm\ﬂ“\“‘“
i nplicat®n -3 in the joint damage caused by these di seases’
Bi ochem stEI;tymelQSGTﬂﬁﬁs)m%Ql and Bi ochem J. )Prci[c&&gsubsi}’&& 1 15. MVP- 2Gdor

al so t houbimtioPIays: Y I nTtie X ritis
a0 ey et P el sl 1] Qhﬁ‘;é“rashﬁh't éollig%g%eqf cmg/cuw B9y 7\/;1*1,7 H,&Lﬁ?‘hi oL

Ql n

Rheum , 1pY¥¥P-240, 5@@1“°@7;f*ﬂ@g8?}’§?s°expre55| cﬁ"lEPF‘S’RﬁUPﬂ"%‘rH’asvgt’géo bedn
inplicatefd in theftissue danage and chroni cijtElgstigffibpbrcdgnacovarppmd®fP- Juch as
venous ul cers, diabetic ulcers and pressurejggres: see Brit. J.
Der mat ol op 19961135 52— Collagerase—3—{WP3-3—has—al-56 cent-Hy been
i npl i cat eHBMME"3t he ﬁ)‘%?f“ﬁ%ﬁ‘%‘éy of chronic muncl§r°t°3§‘f°ﬁ/ga§’fmb§?‘?ﬁﬁfh5‘1 1997,

109, 9G 1pl). 10 Furthernore, the producti onedfiop\vP- 3may al so causd tissue
damage i n[GemE 1 q)ealagmw:znéuti@ihﬁcdu&ewecer at'i eatagﬁs fmeacolon (as m

ulceratiV, o4 crabp—Ss—di-sease—see— 1t 199758 1582 and
¢ 9 éﬂasé‘%?hkbf ngél , 233 ﬁela S50 er{ts TV JVJﬂasm\nj P

J. din. al ) ¥ fr of the | &I0ARAL hol . ,
1996, 148 MB@Q)’& collagenase-3 collagens I, 11, I11; gelatins
MMP-14 MT-MMP-1 activates pro-MMP-2 & 13; gelatins

Excessive production of MMP-3 is thought to be responsible for pathological tissuc breakdown which

underlies a number of diseases and conditions. For example, MMP-3 has been found in the synovium

R
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15 Moreover, MW-3 is also thought to be involved in skin diseases such as
dystrophi c epidermdlysis bullosa (see Arch. Dermatol. Res., 1995, 287, 428)
and dermatitis herpetiforms (see J. Invest. Dermatol ogy) 1995, 105 184).
Rupture of aphejoRsl erotic plaques byZI\/I\/P 3 has al so been dgSgEiLEREs7( See
e.g. Crculation, 1997, @_) 20 396)."Thus) MW-3 inhibitors may find
utility in the treatnment of conditions caused by or conplicated by enbolic
phenonena sumaaagmmuoamnmranmauabnealmﬂnnmm&imﬁnph&tmgdjxmz pinchaan cancers

h h t:h oy d | f
v Shown il W & Ao i g B 8L e LSt oo (2o
hydr ox amat e WIW'”I ‘h‘Hﬁ"HPt‘%‘f' i PR\ ROt ol 1 BRI hp ey °f?§‘°€?é‘bfftéa’§iéh°t“ﬁ%§°1% um)ur

burden and prigitong Lethiwveur 997vEl 718 bndmirbais ®agumy 1999 4bUBREIN ovari an carci noma
xenograftg (see Cancer Res., 1993) 53) 2087). Various series of MW

i nhibitors ve appeare he literatu ave a carbon noi ety
(CO and a 2[3 cpgrcssxon rgl\'h\ﬂ’ also. bf:ﬁﬁl lmapth{:ate V?e tissug xgagxa%éa?d. Goe 1%/ro %Lgogla bet ween

t hem For ek‘a’mﬁ‘F @guch Mﬁvmeﬁmhﬁlﬁv%%ﬂuﬁssﬁqfﬂcs%%m Beteh BipeielesralfP @ 1Hei ds are
di scl osed i r52kEoHaReld&BGAND;13\EX Avo Ml en idPhcatlin W bahoBeylod e wokvdh ot

EP- A- 078038§nvg;t5g,j"9§,e§ G&hs 8.y el ated sul phone-substituted hydroxam c
acids. The corrpoun fq theé present invention represent a new class of
corrpoundé0 and are inhibitors of sonme of the nenbers of the MW famly. In
parti cul ar, Fufteymogy &e predastion dfMMP-8 fnay\idPcBsearsal! domagh/MRorliBionswihtrhith@discer t ai n
conpounds eXfdidh bitgh ¥k ¥t HOIcE8QE B8 1 Craiftls8edaeVied IV InBWES1., @bh& 1b8RBs4 such

as M- 1, Feidrp M\{P B4 qpqd%\{g@féﬂguol%‘@gt henYJ r;atx 1999%)];48 lity in treating

di seases and ¢con i'ONns ~Te - 3. and/ or
MWP-13. A series of substances related to the |nstant i nventi on were
di scl osedsi Mdabenmat-3 BaAEd thdight @k indgipl ingEh dieRkeskOchRtdbRpu@dplatintigid on no. WO

99/ 29667, h NGO ROk rR . S @A Yvee I VO 00/ 74681
3 P/ 1 800/ QUEE N AT §°‘ o e AL RSl R S st Lo (&)

there is prdvFeelreyn 'PomBuufd of fornula (1): RR Rz HONH SOz O (1) and
pharmaceutical | y-acceptabl e salts thereof, and sol vates thereof, 5 wherein

the dotted Imp&%&%s%aﬁ&a&&pﬁmm&& at;s)suén deksnsea (se J@@&GM&)U@W%OHHU c

li nker mmj,et E’h 9@5%&{%}’@% ma@ér coné*?ionpééﬁs%‘}bo'o)/ | E0E ) 1eq

t hi azol yl’ene &y ene) o 37’ e, "pyrazinyi’ehe

pyri dazi nyl éwembobwhe@maéwéys CefféaczQSICV?bé‘h'éfmi’%xazol yl ene oxad| azol yl ene,

t hi adt azol yl ene, i m dazol ylene, triazolylene, or tetrazolylene; 10 Ris H)

C ~ alkyl Opgﬂdfzpﬁlh&xm%&béstﬂ&%ﬁo%ﬂ dMISEP-2 is a @Y he NR R cwfur Glsur@le (&1 C ~

al koxy optiaona subst 2 substituents selected from (C, ~

alkyl opt| o BT R 5k 5 Py <o gt M i o

been reported to decrease the tumour burden and prolong the survival of mice carrying human ovarian

carcinoma xenografts (see Cancer Res., 1993, 53, 2087).

Various series of MMP inhibitors have appeared in the literature which have a carbonyl moiety (CO)} and

a sulphone moiety (SO,) with a two atomn “spacer” interposed between them. For example, a-

arylsulphonamido-substituted acetohydroxamic acids are disclosed in EP-A-0606046, WO-A-9627583
30 and WO-A-9719068, whilst EP-A-0780386 discloses certain related sulphone-substituted hydroxamic

acids.

The compounds of the present invention represent a new class of compounds, and are inhibitors of some
of the members of the MMP family. In particular, they are inhibitors of MMP-3 and/or MMP-13; with

35 certain compounds exhibiting varying degrees of selectivity over other MMPs, such as MMP-1, MMP-2,
MMP-9 and MMP-14. Thus they may be of utility in treating diseases and conditions mediated by
MMPs, in particular MMP-3 and/or MMP-13.

A series of substances related to the mstant invention were disclosed in International Patent Application

40 number publication no. WO 99/29667, herein incorporated by reference in its entirety.



and NR RS R~and R are each independently H C, ~ alkyl optionally
substituted by OH or C, ~ al koxy) or 15 Cn~ alkenyl or R dnd Rz are taken
together) with the C atomto which they are attached, to forma 3- to
7-menber ed riwgowpstsional |y incorporatisng a hetero- noiety seCesswedosstT om O,
S) SO SOz and NR6, and which 3- to 7 nenbered ring is optionally
substituted by one or nore OH R is H halo, nethyl, or nethoxy; 20 R and
R3 are each independently Hor C to C6 alkyl optionally substituted by OH,
C, to C, al RERY™BI oByyRcctofihe prEsenh i iRg (Uah UHe s PRKEH *coyetHat Pwtendt he N at om
to which they are attached , to forma 3- to 7nenbered ring, optionally

i ncorporating a further hetero- iety selected fromQ S, SOz and NR7; and
R6 and R are each independently or C, to C- alkyl. 25 According to a
further aspect of the invention Xt here is provided a conpound of
formula (1): WO 00/ 74681 4 B 800/ 60667 R, Rs HONH S O and
pharmaceutical | y-accept able_sa ereof, and solvates thereof) wherein
the dotted | aic RprRsernts” onal bond; X is a nobnocychc aronatic

l'i nker moi etypngel ecyed hy om pyrazol yl ene, thiazolylene, pyrazinylene, 5
pyri dazi nyl ene, rrobg) ene; oxazol yl enc, tsoxazol yl ene) oxadi azol yl ene,

t hi adi azol yl enc, 1 m dazolylcne, triazolylene, or tetrazolylene; Ris H C, ~
al kyl optionally Substituted by C ~ alkoxy or NR RS or OH, or C~~, al koxy
optionally substituted by 1 @ 2 substituents selected from(C, ~, alkyl
optional | y sddpsdnhdctibady-faycp@htd saltsercofbildGayes hékdf,and NR R5; 10 R and RZ are
each indepepdent!y H C, ~ alkyl optionally substituted by OH or C,,

al koxy) or C-~ alkenyl; or R and R~ are taken, together with the C atomto
whi ch t hey &f &5t ingEhedns 2 PPR MG 3- to 7-nenbered ring optionally

i ncor por at i Kds amdaetyeic aromatip lirdbrymotee] selexted drorh plommle@:;, pE)KinBede, f3@rolydaned NRG) and

whi ch 3- t on7oBARE ey K Neylksd, PRhiaNak | 8RS, byl Ry @igndr nore OH 15
RIS H naloyo Bl il oh: BN, RaafBfhel mibSuEACHLOREPERdeNLLY, H or C
to 06 al kyl “SpY BHATTS U EOBSPIFIr e BY &Ry ™% A RSXY oY “AryP, T or R
and Rs cth Bé H &kelviopisatiinabstied by Ehalkaty dffdmet FLwhk & F-tefey oatfosallit t ached |
to form a 3subbtiutcdBEnhie sdstinchtiGlect@fomq0a hikyl optia0y pest@ted By, d, UslkRgOHhet er o-
noi ety sel egiggfsromO S, SOz and NR; and

R' and R? are each independently H, C, 4 alkyl optionally substituted by OH or C, , alkoxy, or

15 C,4alkenyl;
or R' and R? are taken together, with the C atom to which they are attached, to form a 3- to 7-membered
ring optionally incorporating a hetero- moiety selected from O, S, SO, SO, and NRS, and which 3- to 7-
membered ning is optionally substituted by one or more OH;
R’ is H, halo, methyl, or methoxy;

20 R*and R® are each independently H or C, to C; alkyl optionally substituted by CH, C, to C, alkoxy or
aryl,
or R* and R® can be taken together with the N atom to which they are attached , to form a 3- to 7-
membered ring, optionally incorporating a further hetero- moiety selected from O, S, SO, and NR; and
R® and R’ are each independently H or C, to C, alkyl.

25

According to a further aspect of the invention ("B"), there is provided a compound of formula (I):



20 R6 and R are each independently Hor C to C alkyl. According to a
further aspect of t’he invention ("C') there is provided a conpound of
formula (1): WO 001 74681 5 PCT/1B00100667 X~ R R Rs HONH ,P SOz O (1)
and phar maccuovo eidbsi- accept abl e sal t s,t hereof, and sol vat esptivesoendes”
wherein the dotted |ine represents an optional bond; X is a nonocyclic
aromatic |linker noiety selected from phenyl ene, pyridinylene, pyrazolylene,
5 thiazol yl ene) thienylene, furyl ne) pyruni di nyl ene, pyrazinyl ene,
pyridazi nyl ene, pyrrolylene, oxazd|ylege, isoxazolylene, oxadiazolyl ene,

t hi adi azol yl ene) i m dazolLyl ene, 51 oI?Rene or tetrazolylene; Ris C, ~,

al kyl substituted by NR RS, C, ~ oXy substituted by NR R5, or C, ~ al koxy
substituted by 2 ubs,;tzlt ) edfrom(C~aIkyI optionally
substituted b O—‘)§‘ O—I and NR R; R~ and R~ are each

i ndependent | V pptionally substituted by OH or C, ~ al koxy, or
10 Cz. ~ al kenyl R afnd R are taken together, with the C atomto which
they are attached,o to forma 3- to 7-nmenbered ring optionally incorporating
a hetero- noicty selected frqp0, S, SO SOz and NR6) and which 3- to 7
menbered ring,i.s 0 al | u itute r nore OH R is H halo)
net hyl ) or a%fi ama&ugfg@l?@cceéﬁ%s%\%tmﬁrreoggaé'gai?‘Xtip“ r"’f)gndently Hor C, to C6 alkyl
optionally s‘ﬁn‘tﬁtﬂltut ed by OH, C, to C, alkoxy or aryl) or R and R can he
t aken t oget hi¢ dowddtlibc rfegigend ambpdibnat @nawhi ch they are attached , to forma 3- to
7menbered r PR mqpotc;f\lﬂpﬁ&nlaxc m&%a@@@@Jcec@gonﬁpyiaw&,kéagguam@& ﬁFF%LFt y selected

fromO 85 )ﬁ ? are each El to O
al kyl . 20 °AcRHIGFHGS PEOY PhPTFOenG SRR IS ot el e lai“%iﬁ‘y‘f“°[9“)d”t°’|3ﬂ§?“e is
provi ded a compoigrderegtazblgerrul a (1): R R R Rx HONH SOz O (1) and
phar maceut i crlshyegeeg pitsRiiesubatulesvytd) 4IRS or Nand o, Wat es t her eof ,

C, alkoxy optionally substituted by 1 or 2 substituents selected from (C,_, alky! optionally substituted by

OH), C, alkoxy, OH and NR'R;

10  R'and R? are each independently H, C, 4 alkyl optionally substituted by OH or C, 4 alkoxy, or

C, 5 alkenyl;
or R' and R? are taken, together with the C atom to which they are attached, to form a 3- to 7-membered
ring optionally incorporating a hetero- moiety selected from O, S, SO, SO, and NRS, and which 3- to 7-
mermbered ring is optionally substituted by one or more OH;
15  R?is H, halo, methyl, or methoxy;
R* and R® are each independently H or C, to C, alkyl optionally substituted by OH, C, to C, alkoxy or
aryl,
or R* and R® can be taken together with the N atom to which they are attached , to form a 3- to 7-
membered ring, optionally incorporating a further hetero- motety selected from O, S, SO, and NR”; and
20 R®and R are each independently H or C, to C, alkyl.

According to a further aspect of the invention ("C") there is provided a compound of formula (I):



WO 00l 74681 PCTI | BOO/ 00667 wherein the dotted |ine represents an optional
bond) X is a nobnocychc aromatic |inker noiety sel ected from phenyl ene,
pyndi nyl ene) pyrazolyl ene, thiazolylene) thienylene, furylene,

pyri m di nyl cngo oBiydegzi Nyl ene, pyridaznylene, pyrrolylene, 5 uxagaloésne)

i soxazol yl ene, oxadi azol yl ene, thiadi azol yl ene, im dazolylene,

triazolylene, or tetrazolylene; Ris H C,~ alkyl optionally substituted by
C, ~, alkoxy) NR RS or OH, or C, glal koxy optionally substituted by 1 or 2
substituents selected from(C, ~ B optionally substituted by OH), C ~

al koxy, OH and NR R5; R and R i ndependently C, ~ al kyl
substituted by OH 10 or are taken together, with the C atomto
which they are attached) e’ 3- to 7-menbered ring optionally
|ncorporat| ng aRRct rgty sel ected fromQO S, SO SO2 and NR6, and

ed INNg Js substituted by one or nore OH R is H halo,
RO, and” R3 are each i ndependently Hor C, to C6 al kyl
optional |l y subst t ut ed by OH C, to C, alkoxy or 15 aryl, or R and RS can
be taken together with the N atomto which they are attached , to forma 3-
to 7menbered ring) optional lly incorporating a further hetero- noiety

sel ect ed f EdphdDpacSincaBEaccepmdlic NI ther@h @ndRBivada thed®df, ar e each i ndependently H or
C to C alkylin 20 In all the above definitions A $, C and D, unless

ot herw se |n i C yl, al koxy, etc. groups having three or
more car bofi® g‘imﬁmcrr‘rﬁmscﬁtsynciptr'(’é‘?l% 4 chain or branched chain. All the
conmpounds &fis af'mn?ﬂx?heia’f’!“)“clhﬁke?a.’%“@ﬁlgc‘%f’°BPh@‘aﬁdY@"§!bW@'r%ﬂwﬂeont ain one or
nor e chis alhie@ydak @Sengland, hiiefiecfyomeinglan, @kisilceng pyrshaiyRe Sa0RES, | .€ as

enanti onmer §xa9 lyl%L Qs%;ta@crl Qlle %Qﬁpa.{ g'lcng‘ﬁuaﬁ\@cnlylegesmm&&yhgng %11:220?&1&1?@[ t&gid le-lll-p

i nvention inc dual stereol ners ounds of

fornula (I f“%da“ﬁ’hi}‘ Wﬂbf’?—?{ f{hgr*é‘&f’xy S%ﬁ%ﬂF"a"@’lWrPFCdl"'éi%"ﬁ’é‘fbéBi‘%h%r s may be
achi eved byubgionmentitariam (€aekr pjuedy substitptelhyy PH)aCit, hlboxalOHonYNRAL | | sati on or
chr omat ogr aphy r{drdWatnishe e HiBECE, , QlcyiBpth A LBERRUSPOER b € , Mok, U € of a
corrpoungij0 of f&r n}ll a (I) or a suitable salt or derivative thereof. An

i ndi vi dial “@dafittomer of a conpound of formula (1) may be prepared froma
cor r espondieTRy 2esdY e fknyoepfisrevith fie R i thsy arpgadied, fodapla gt memisted her by
HPLC of t hénd @c@aBtitotpsrhting a Betegd inbiadp bezctedfraned, SSIG) POSahd K', andRlEeEhe- @ppr opri at e,
by T ract i ofahy s @bl S b0l vl dhdwker eof someri ¢ salts formed by
reaction o& B [? rrg mth a suitable optically active base or acid, as
appropri at & F& PREUELI T onpound to be resol ved. Furthernore, conpound
of f or ni@ aR{4n) Riwé f@ﬁl indgprndently Hadr Ketn (74 2ligt aptignsllycantitetsd bytOHa6, teF glkoxyror t aps-
geonetric igpmers. Again, the invention includes both the separated

i ndi vi dual l[lT(']EIE, ;im e%ﬁl@récrgémt%(\%atomt%whlcl?l(ﬁlﬁ'&?csaﬁ I‘?cdt D)?OHBFE .pertal n of the

conmpounds o for mi toneric € Tautoners are

i ncl uded i frempreedgiag pRiopsly t“FFi’Pé’faf“ﬁ\?é‘fW?‘Bﬁm C%’nyéflffteéff°’t‘ R Edntpsngad of

formul a (1 R maR’ a@xdachbndeperdenttyttier ConCalkpehavi our and all possible zwitterions
are incbgided in the scope of this invention. Al so included in the invention

di ol gbhe d t nd f h
o, 201 gbell e, Seolvald ves SL.GEMBOYRIS OL LR L) el oo

pharmaceutically acceptable salts of all the conpounds of the fornmula (1)
include the acid addition and thg base salts thereof. The term
"pharmaceutical |y acceptabl e” means suitable for use mhunman or non-hunan
animal medicine 5 Suitable acid ] n salts are forned from aci ds which
formnon-toxic salts and exanp ncl ude the hydrochl ori de) hydrobrom de,
hydroi odi de, sul phate, hydrogen si# phate, nitrate, phosphate, hydrogen
phosphat e, aceté% )Rha pat e;| funarate, lactate, tarttrate, citrate)

gl uconat e, n brpzoat e, net hanesul phonat e, benzenesul phonate and
p-t ol uenesul phonjt e Stht S

o

U]

and pharmaccutically-acceptable salts thereof, and solvates thereof,



10 Suitable base salts are forned from bases which formnon-toxic salts and
exanpl es include tHe alumnium calciu-m I|ithium nagnesium potassium
sodium zinc) tris, meglum ne) choline) olam ne) diolamre) ethylenedi am' ne)
benet ham ne, t hene) gl ucosam ne, nicotinam de, omthin

guani ne, ar gi‘glgﬂé"%g d procaine salts. 45 For a review on Suﬁ’&[ﬁ#@’“&% ts see
for exanple Berge et al,1. Pharm Sci., 66, 1-19 (1977). Solvates (e.g.
hydr at es) of hehe compounds and salts of aspects A, B, Cand D of the

i nvention arei'ficluded in the invention. In sone cases, the solvate may be
the direct pholirdiingrreentsanentpshbord make a conpound or salt of the

i nvention i nXaasoloyyehd aroniaric Mkérglaieg agdetehifon ghedylaes pyhdiayist, eymmtyiean st ep woul d
be 20 necesseszx}ylcﬁcnmexﬁm fmé,@%}m%mfcaé sﬁumqusnamg@mb ydBiRods known in

the art u S ation usof t he

e o s Sare R SRS ity B AR s S W@ RSPl i cal 1 y
accept abl e stk HsCianikyl SRsphAHY Sebstlttlhébebi alkozy, 8RS s®@eervi saged by the invention.
For referencg, ﬂﬁoxf{ @mlsuaw hiRuflERAre? &Ssumefmdmug-,a frof @, Sityddpdant) ughidadyn thi s

field, for e Dﬁﬁf s.Prodrugs” ed. H Bundgaard ( 198S, El sevier,
Anst er dam / YSk(ﬁ(y 6%?13? For aspects C and D of the invention, X is

pref erabl y p‘hé?ﬁﬂ é‘ﬁé")Ch’ﬂW?“d?“HX/@eﬁleyls“ﬁ?’i‘“&S Yene or thiazolyl ene. 30 For
aspect s Goand RDn@R? dreraken tageghad, withthe Oltdnsto whirtaghdy e higrtal lty/fodn a3~ pliemybedie)
2, 6-pyridi ny,lmeesemahy awoeml amteeqm% séechad rbth 8Z0LY |sBNGd NROEnddBRES ko B Of the

i nvent| on Xis azol or thiazolyl ene. For aspect B of the
i nvention X ’f‘%“bgrﬁdere‘gﬁfrsgjf%“?tg yrerr Orﬁggazol yl ene or 2,5-thiazolylene. 35 For

aspects B an¥ ifi.bflo, Fh‘eyliqwe‘hﬂxb’on Ris preferably H methoxy) Q CHz)zOH,

Q( CH2) i OCH~, rR‘GLdTH12 =0 Gldpdndentlfli GHE }d A\EGH pptioka(1iCints) @ by, orIdZdIECGHEoxy or

nmor phol i qgrre yI) 2 mor phol i noet hoxy) 2R-2, 3-di hydroxy- 1- propyl oxy,

2S- 2, 3-di hydroxy- 1-propyl oxy or 1,3-dihy drox - pr opy! oxty For aspects B
and D of the°f|Rn‘iPéPrt‘ia'b‘?f tken ‘ggeﬁﬁé’f’mﬁ‘f:@?@?‘éfb"r%‘hé et - SromEGHe Yz NHr . 40
WO 00/ 7468 b8/ POBaTy ifeaporaispetthehent- hdiey selaefiom@ns, RO} ad PR'edner abi y
Q(0H2) . N(Cl ~hsaha 0 0L SHbdep M) 1 o G WighH. . CH, NHOH' 101 phol momret byl

2- mor phohnoet hoxy) 2R-2, § di hydroxy - propyl oxy,

2S- 2, 3di hydr oxy- 1- propyl oxy or 3-di hydr oxy- 2- propyl oxy. For aspect C of
t he i nverffi oh 2iRh¢ oypgsfinitionse, Br%ﬁﬁ? wwesryrsHpdiceEy plkd et sk By gisr@of t he
i nvention prekegfi 3 nbre cabud aldms Riyde aagh cahdepaadetddy C ~ al kyl optionally
substituted by OH or R and R~ are taken together with the C atomto
whi ch t hey are attached, to forma 3- _to 7-nenbered ring optionally

i ncor por at i nfll & wEPERds.of gl ngPrtc B *f"FBﬁ’?"C‘i may conggs on °5fﬁ6fmf\ﬁ2’“‘e%1nd

whi ch 3- to hdOenrrbarces s starrgisongrsOipt as oneionys @ dagtdoisertegsdaspyll mmixtms nore CH.

For aspecdss ﬁc@dadmcmoénu&nmemhewamm ﬁmv,mpnrseremoe,&esmlcymﬂundamon%la @84 €ach
CH, or R to nﬁlaR%ua{\etreo% %e[ﬁra on OgglaSQIBOI be ac%leved% g:yg;'!cgt%n\ﬂ\ﬂldn%ﬁueg I?:egyb;.rar €

attached, rma ‘F
1- net hyl pi pefictinplcmstgllispiga n@hmm'ogsapw wmwa&@eﬁt ﬁemomeweﬁe *8i ety. For
aspects B anchmpound oftfdiuli (e nivitdiy salyoe terivativeshepp@ e individyal Edantiamal of 2~ ar e t aken

t oget her ) Wi EJ& Snli]@of%rﬁ£19 n:lzé bl ﬁep‘é\‘@d EJPn atclargrxpo%n% ogttctal@(f)tﬁ% %tcnﬁc@xatt Qrbm a
tetrahydr QPYT an- 4-

c
e apar 3. A T o5 BTG PSS e SR R REGPR g, PRSPy For
aspects B antiac@ngifcrystiilisation gty diastereciseperic saby fefmed bytgbagtiorRof thyyebeiete withe stitalfen
t oget her, W bfticdili&etite bade OBl Qs %ioﬁrbtcﬁ&lﬁ:yspeﬁiﬁEwBi)&ﬁ@h 86hcsolved. BGthdinge,

tetrahydro PYL oxﬂid Xt] forgﬁgﬁgrl-ﬁ)ég Q&E&kﬂm}#&;ﬂgr% J cgﬁbqgt’ as 84 or Feomemc isomer

ci s-3, 4d|hydro ycycl open dr oxy Ituents Rave a
ci s-rel ati onéFipt Bveting ing éffb%?h'ﬁ‘df‘é‘”?@)mﬁﬂi“é‘tg?m"mc fomers as el as mixtures

35 thereof. Certain of the compounds of formula (I) may be tautomeric and all possible tautomers are
included in the scope of this invention. Certain of the compounds of formula (I) may exhibit zwitterionic
behaviour and all possible zwitterions are included in the scope of this invention. Also included in the
invention are radiolabelled derivatives of compounds of formula (I) which are suitable for biological
studies.
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For aspect D of the invention, R and RZ are preferably taken toget her,
with the Catomto which they are attached, to forma

3, 4-di hydr oxycycl opent yhdene noi ety. For aspect D of the invention, nost
preferably R ywang43é are taken toget hgr, with the C atom toﬁ&ﬁ‘nﬁﬁh/oﬁ&ﬁ hey
are attached) to forma c~.r-3, 4-di hydroxycycl opentylidene group where the
hydr oxy substituents have a cis-relationship to the hydroxamate noiety. For
aspects A, ThBphafmdidcald; Qteplabi@saitytv aNthd dampda]dsiostmpmlerfuar(@btlydcmﬁahyiddxtléﬂ A

pr ef erred zgd 8uﬁase salnﬁyepe%F %pqu%a;ﬁ l%acem c:ﬁpta%g a%ﬁe fans suﬁ)a oru e m OUﬂdS of the

Exanpl es and arnmaceuti c acce € salts and es ther eof ,
especi al | y“"t‘ﬁ‘ém‘ééﬁ‘\“ﬁﬂﬁﬁ@}%‘m’of Exarrpl es 3, 6 and L4 bel ow) and sal ts and
sol vates thereof. The invention further provides synthetic nmethods for the

3;22??;53 ”%Qibleggﬁﬁ&uﬂﬁiém 2Abimed mgacx%%ﬂ{&tf% n8f- to?l?sahbﬁd éx@Mﬁ&Edc[nge Ct{xég,{]:a(:{] hg{ e
t he corrpou'?’(g@g‘l{\gi’fgc g’é{lf"gg’mtﬁjf hfl;‘ﬁ?é?‘{’i\félﬁlfafcgﬁd'&fﬁ F‘t‘f’?’bt “Wﬁt&\é\ﬁ‘?ﬁﬁ’}‘ W’B‘gﬂﬁ%ﬂ‘é ot her

t han t hoserhbsehats seetgte srieith dgnaraiplacittalprrett cigere, glucopiie syretdeolebszobter ei N descri bed

and/ or adapitahds@phofke, beRichdlshoktQUdb-bolcrtARhAAL Jaltd OF exanpl e the art

descri bed herein. Specific art which may be menti oned i ncludes WD 99/ 29667,
Conpr ehensi ve Organi c_Transformati ons” RC Lar ock, VCH Publishers Inc.

(1989) 10" Rpirablrdays S35 yafred Eaahrsriih f°5’§/“°3 ‘%‘5 s Pt Ramer i8Sde e er sci ence

(198S), " Deégiigum, nger@n, GhmemEyaynhagiasiumbygdi@n, Ve, trérmegWihing ¢hdling, girsiad, ence  (

1978), VR]Q:QAJ&}%MQHBW&E%&O&%%CMQ’llgé’sm'uﬁc ﬁ}lﬂ&m&l o"‘rmthm;,r @dmdme

Di sconnectl on A%[ﬁ) 0; cproca%?é Warren, Wley Interscience ( 1982), “Gui debook

to Organic? §§Vﬁ: Jednd s ckie and DM Smith, Longman ( 1982))

"Protective Groups in Organl c Synthesis" by TWG eene and PGM Wits, John

Wl ey amd Sangvibdien suta80 9its seaifdlexdpldfese A5 K Pharh1Bci”, BE, 0f12abi7mg G oups”, Georg

Thieme Verlag ( 1994}) references therei n, and any updated versions of the

5 aforenmenti oned st andard works. desired or necessary, the conpound

of fornul & °("|“fs(éér?y‘iiﬁ“?:?fr‘n‘{?é?“fpéﬂ‘diﬁ? 8‘%“%%@%&%?8% PirgpBHE abl e sal t

t her eof , ciosindediin € firiventibyy Infypryd cags: thogbeth ey tsdie dirdctmeiug bf ageactonppamskek of f or mul a

(I') and t?&ggfﬁd 684 o?-@xi: Qv&ﬁonblgassel,vclmla& \?IQQEQMoif&&l& tl’a.ill;hJQnﬁ&'l step WBYd €

preci pij.ate r an ol l.ecte atio

o | oot Torespr Bt et M iRy B s e G0 R s BB, "Sore

cases, thef’W*P"’?ﬁ&y be the direct pr oduct of a reaction to make a conpound

or salt of the invention in a solvent, in which case no further

transf or mag o8, 555&% chogepea@,c%Séﬁ{dbolr&emmm Q&pumg@&m%cépaaz the
synthetlctl;s rrratlon met hods ggﬂ}‘lone E_LEI‘EII’I be carried out in 15

various dif V83 ‘Efﬁ‘éﬁ&‘é%ls“ﬁ"“é%c RgPUop-fe” efersieF %‘d" heBBEHEs can be
ef fi ci eddt | produsps erristanddrd tRiydn tykfidd, fotkexerptaiPestenaf Brddnay'ed. ¢l Bypdehirg(1983dgenent  and
skil | as t Bisdvide AnB&iandNew YoNOxfa@quUence of reactions for synthesis of a
gi ven target conpound. It wll be apparent to those skilled in the art that
sensitive functional groups may need to be protected and 20 deprotected
during synf¥aess Cd‘f“‘B%‘B‘rf‘b‘G\?fﬁH&d? Preferedly; PRSPEYte; RYFd my’ﬂ‘if eyles@r achi eved by
convent i onélazomnbiods) for exanple as described in "Protective Goups in
Or gani C30Sy fér RS &% anBY o il (FARA K iddte FPEAAYI SphendRRUN2, H\F)lri@Myl&c ans Inc (1999).
The foll ow ngolgﬁggcorg§mgr? i I | ustrative of the general synt heti c procedur es
whi ch may AR ) in order 25 to obtain the conmpounds of the invention.
In the syntheric nethods bel ow, unless otherw se specified, the
subst i t uenf® aqeéeB asthdefenthen isphvably pirizhlyeefoethentend 0 t he corrpounds of
fornul a (Iiaora@cadﬁumﬁvcmw%Mctp&f&a@@ﬁggyméomcmg@hﬁuﬁylmﬁ) Cand D. 30 A
conpoung. of formul a tray be prepared directly froma corresponding acid
or acidderivative of forrrul a (I): WO 00174681 | 0 PCT/1B00100667 R R

For aspects B and D of the invention R 1s preferably H, methoxy, O(CH,),0OH, O(CH,),OCH,,

O(CH,),N(CHj,),, O(CH,),NHCH,, O(CH,),NH,, CH,NHCHj,, morpholinomethy}, 2-morpholinoethoxy,

2R-2,3-dihydroxy-1-propyloxy, 2S-2,3-dihydroxy-1-propyloxy or 1,3-dihydroxy-2-propyloxy.

For aspects B and D of the invention R is most preferably O(CH,),OH or O(CH,),NH,.
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R Rz z SOz O(Il) where Zis chloro, brono, iodo) C, _3 al kyloxy or HO
When prepared directly fromthe ester of formula (I1), where Zis C, _3

al kyl oxy, the reaction nay be carried out by treatnment of the ester w de
hydr oxyl am neyg pgREQr ably up to a 3-fg| d excess of 5 hydr ox%bwgda;gmi,n a
sui tabl e solvent at from about roomténperature to about 85 e

hydroxyl am ne is conveniently generated in situ froma suitable salt such

as i t; | hycblr menls;@mcdethcs,a\lctmobx 1GREABGLO(0R,), Ngxﬁ,)y eatH, L Ty, o EmENR), esence of a
sui t abl e ba | ca
é}lﬂ gﬁ% hm'?ﬁth%em i %&}%d}g% ﬁ‘f“ﬂﬁy e)t()yd)?gijE riet hanol and

pot assi um car onate e SO vent

t et r ahydr of L?F’édr’i"’%iﬁd’mf’ﬂ‘@‘yPre‘a‘*c‘i“i‘y(‘ﬂﬁ’”i SPeRYIperature is fromabout 65 to 70C. 10
Al t er nat i velFyrasgehi€ obts¢ ievent(ch R 1s mdaepregerablyi ECIG)L,NB,. al kyl oxy) may be converted by
conventi ogal hydr ol ysi s to the corresponding carboxylic acid (I11) Zis HO
V\:hIChISthntl’a to the requir r C formula (1).
(If the R R3S rgmrg §ESES rtcacfa{r;]]‘ ia‘tnygi%ra%a{"eea ‘“3?"6‘5?;/18”Swéﬁ&f’“%‘ﬂ‘ése shoul d
be protect edubiittdd byPBups inert to this functional group interconversion
reacti on Se@LENEER’ @ denltgkBa,sad e ClalodWs Wigchittey artigidngl, tForfi anedat@mbered

met hodol ogy..}, ﬂ,&fa@yr,@cg,lpa/ratbpghm 5,933%@16%9&04@% 25756 and ﬁw%&% ﬁg&ﬁgttogpder

basi c condl t1rons usin excess an al

hydr oxi dé¥ i MPeRbidGngs gy BRENEHE BHIMY P the presence of a co-sol vent,
at from aboubr sseond tné Fpethabwnt@n ore alebubly 8561 R'Byephab &HL Y t he co-solvent is a

m xture of rERhaNCh.aRG tctg%crr ahy g 0T RMANWIRD 1Ry arfattindd w&mgtwmﬁ&&]@ﬂ% and

1, 4-di oxan a eac te erat.ur bout 70C. The
subsequent 8/([; elf"?f"dmgéﬁde VOB |me§1/el e'ﬁs"lréfgg%aa%\’/‘écﬁ??pﬁnﬁyé e“ﬁ"n’lmaté bond

f or mi ng t ecHA aem@%% and C! ﬂl@/lr“amtorwﬂawvrqfraqbwea B rasaleh esthey pith de Gagong) | o
Br) and hydrowydnaiy seatagel; 0ChiateragdbiyrahAgli@leseycehyalbx aytiopeneagkse, of a
tertiary ampg. 334%12%:@,@”&{0{,&&{%}1%19&&9 I yg&gg ,g(;lcg,e t o act as acid-scavenger,

optionally int ce. of cat al

re
4- di et hy] arFf”rfﬁﬁiFrl?ﬂ‘fiﬁé ‘i‘? ‘H""&“°§d‘i‘°fté.’fﬂké“b1§é‘l Véﬁtar"é‘ﬂ‘é‘h‘°%§‘°‘d'i”3‘ﬁ*fe&"6’i’?e‘? hane, at
from about O@ich theyaratiichedgofrrm ewyRbyddpyrres-Fgeneppendari-didame or qiy34-di ne may al so
be used as tdh@dr@@& VigRhiylideld Gher@®d/hyaldd) shisucld BS L § AL OBoahS PiAiyhaRinge f rom t he
correspo%ll ng.. J via conventional nethods. In particular, any one of a
host of am no CI d coupling variations may be used. For exarrpl e, the acid
of 30 formula (I1) wherein Zis HO may be activated using a carbodiimde
such as 1, 3 Rdi aspeaiDohexiy a0 aid RYbrel ereferably taken together, with the C atom to which they are

L- (3-di net h)gm qpfg;npaoyj c)mgﬁro%k% g,%gggg,gmt)de hydrochl oride (often WO

00/ 74691 1 | IIB r-sol ybl e carbo | i mde" or
"WSCDI ") opt |°b"ﬁ‘§f‘| 9&?]1‘“¥°ﬁ‘é°“1ﬂ’°é‘s"é° “glyd‘f ““f%yﬁ?‘%@%% ‘of"ﬂ‘a{%q empp whie

1- hydr ox 5 7-teey ape ptiachtd, @ f@mis au2 4 tdibiy doxpéyelogentyldme proepvehero the hydeoay sibsyintssych as

4d~met hyl ammaeRYReHaB&shifib hbYydkt&dnd@ ntdft or a hal ot ri sanmophosphonrum sal t

such as bronotris(pyrrolid~no)-phosphoni um hexafl uor ophosphate Either type

of coupling is conducted in a 5 suitable solvent such as dtchl oronethane,

N- et hy| pyr rF6T rerth B NIV tha invetien R farefrahy ge-DMF) , optionally in the

presence of pyrrdme or a teri~ary anore such as N-methyl norphol ne or
Net hyl dn%@puopyfl:@mraﬁ oésfusgﬁan&msm&s@seW&mme.tun%smaoms S ﬁ%\sk@m ae or the
activati ng Bn%r@accuh allb?ceclptaac sa{ts a% sop/at s&\’cgolo cmeﬁlgl{ tqergompovfn% cﬁ' gzi I' 6s%l t)) at

f rom about
mol ecul ar edditdet: é?‘!ts‘étsﬁﬁsql‘f‘i@s‘aﬁf“ifvatl ng reagent and from1 0 to 4 0
nol ecul ar equival ents of any 10 tertiary am ne present are enpl oyed.

Preferred r eageod Gonlndher %@L,lnmamtnlaﬁ;oo@%m rswctaﬁét%pq&d@gaﬁs i ivaedPCDl and
O (7- azab%nzot riazol-ly w_@xafl uorophosphat e

onr.u
(HAL' CT) P 15hepperiap éi’B‘F‘V“’ad"ECBT“dPS‘b“h““EBF‘ ey é"‘“ﬁ@%/ ﬁh \“P RS ata et
N- et hyl di i sopmpeyds andisaiteofthcanvenyprt @it be mad¢ byasthods mlm ﬂalsth@snhmvrdwsbed by
di met hyl f or rmmmd& 0Dthe AEKMYHeR 1 Yesdriba®inly aPaptatida  Chhdfiod kRS in tHdWkEfor Rintplcogen, is

treated wt ht.hr!" rtdcs nbgd hclffg g[pgcllfg aﬁ &'ﬁl%éaygt mi'rl@b-l;%d l%ud?&i%%) /2r9969 xg ?}RT%E t ure

foll owed, after a m nut es%{ excess of
Pydr oxyl am reTHY RGBT dERGR U A0 o reeied s

Net hyl di i490pviagyVéaintreciencqdi 480N Eledigning ﬁrg@héwsiaﬂ%b)s%‘hfmmwﬂemtertcmoeSlama
tenperature. 20 More preferably the acid (Il1, Zis HO is reacted with a
carbodii m de) HOBt and hydroxyl am ne hydrochl onde in pyridine in a suitable
co-sol vent such as di chl or onet hane.




An ester of formula (Il1) Zis C _~ al kyloxy) may be prepared from an
appropnate amne of formula (I11) 25 by sul phonyl ation with an appropriate
conpound of forrmula (I~ wherein R is C, _, alkyloxy and Z' is a |eaving
group such aswBrop/7468or C. HR R o /Zy ~SOz O (11~ Pref er alPiCyiB@00663
chloro. 30 The reaction may be effected in the presence of an appropriate

base in a surtable s,oléen.t at fr}gm about VQC tg‘”ag[out , ro?m%gn\gera ure. For
exanpl e, WhEBREHSSYHIEE - AR AP BRI’ ogen’ "Sh "ARpPETIETEL & adudeprk o wo

001 74681 12rRET$HhBEQ] QEESTcKic Bd BMEmih Lengmbrd [ 52)4 PQeeveleour n@nenand a

sui t abl e s@lneRad by swdkettlQIraIVEV, BReWildlhdIoRatd NSy and tPhR.RASLIncan be sodi um
i m dazohde. | t t . i j ilyl dervative of
(115 ana sl GhB?) (oo B Ahe BobABES bl f b PlyfdieSbodts o8 1) T
the presené@regtiopedsandsrd®oks anpunt of benzenesul phonic acrd (BSA). 5
Certain esters of formula (11, Zis C _, alkyloxy) wherein at |east one of
R and R~ ipheRUQIRLd of M@sa?}’tﬂé’&ﬂ%nd"@}’on@ﬂa BVRRbRE e ¥iroQBRAhA&Hcafty OM the
a- car banmon of %G ﬁsﬂtlerfo for‘nglg.m(nl lo)gcmcrseofu?c'mg At Ieasdt gne E F{’t and R2 is
hydr ogen by ENRERA P ERSI RO BETB IR D CaUTT &2 oy L™V ¥ teng agent
of fornul adgswe)acid pr beagBy apprperiafR: The saffimaphoprecipyugd frpm seipgol and cqllegyed by Blugiear e t he
(CH ) g moi of Yay®k cAiddd} bp@hic AExad dugh ak BOBIpPRfidtCEe @lvire it cafiitR kil nagbect ed

f ro_m G S, tll%g)rrecﬁ)%ug@pa rumn to%ngic%mﬁlﬁgci &%lokﬁﬁe i%%ptﬁ)mmtal%l?e%, KD&hBﬁ‘%se% nor e
optionally protected nd, whi ch NR6 group may be optionally protected,

oH a
wherein R FSAE wpaslompaionsise "L SHEYY Zi and Z nay be the same or different
and are suitable | eaving groups such as chloro, brono, iodo) G -C,

gl kanesul Pfﬁﬁsr\yk%xe)(stao& ihizluggfn@e@tula@mesarxbrﬁm@?@ rﬂ%ﬂ’on&irhexgih)hh_ﬁﬂélcm&gytluQXYG( e, 9-7
enzene phonyl. oxy. or 0 nesul.phonyl ox n i : : or 7.
Gner | cohdr ek Sy ek i OSSR KN b oty ot ity P 1
and Z' ar e ckeofisbwill gxprofse biindremepband shbrs todhramosteffisient eqgeea sl optatsasps toxgymtheple
car bani on rEypReugenenmivedd usi Nng an appropriate base in a suitable solvent,
optionally in the 25 presence of a phase transfer catal yst (PTC). Typi cal
base-sol vent conbi nations r e selected fromlithium sodiumor potassium
hydri de, | A RrfpPPaEas ?Cl)?ff 8‘%%‘8?‘5%‘% ﬁﬂﬁ%“ﬂi‘?ﬂ“ﬁ‘f"ﬂ%?ﬁw B R L IHPERECe 32 hi um
di i sopr &by ldenmitadmd dumdg dyuthopis pliatcbringend opbe esionrhhes anady Orvatieved ygelivepteral  pot assi um
t - but ﬁxijde%me&xagﬂt)MJmpWa; dischigdd ue'nﬁ)echrals ?ﬂﬁps um{aﬁ@,c sﬁa@l\lsad bﬁ'ewh bfbxr)eaﬁémuda,
t et rahydr ofur a 4-.di oxa i met hyl f or mam de, N, Ndi net hyl acet am de,
| - met hyl pyﬁu&{g%‘%ilcﬁ'—&géﬁg%ﬁcra\a 9g)lhy m xture thereof. 30 Preferably the base is
sodi um hydri de and the solvent is dinethylfonnanm de, optionally with
t et r ahydr ofTu¢ falowar n@ted ale Uil ve of thelgemsil {yythgiy proaiiird iwhiciPmayheadofiairin order
nonoal kyd atd QB4R bBpaRoinednvdidh excess of base is enployed whilst, for
di al kyl ation, fromabout 2 to about 3 nolar equivalents are generally
appropriate. 35

In the synthetic methods below, unless otherwase specified, the substituents are as defined above with

reference to the compounds of formula (I) as defined above with respect to aspects A, B, C and D.

30 A compound of formula (I) may be prepared directly from a corresponding acid or acid derivative of
formula (II):



Typically, the carbanion is generated at about room tenperature, under

ni trogen, and subsequently treated with the required al kyl atutg agent at
the sane tenperature. Cearly, when dialkylation is required and R and R~
arc differen ubstituents may i ntroduced in tande

reaction" or R’\:On&)rs?’g(?oszr ate steps. 40 l?6\40 00/ 74681 13 PCT/IB% 6%’%68?3An
amne of fornmula (111) may be obtained by standard chem cal procedures

Ot her anines of fornmula (111),R°"when neither conmercially avail abl e nor
subsequent |y descnbed, can be |obtained either by analogy with the processes
described iii the PreparatigpS~sec¢i™an bel ow or by conventional synthetic
procedures, in accordance w andard t ext books on organe cherrustry or
literature precedent, 2 2Q y accessible starting materials using
appropriate r8 ts jand feaction conditions. Another way of naking
conpounds ofz{ g | aN: where ZCO is an ester noiety, is via the reaction
10 sequence R{| R 89, sxCl ~ t--S02 Rz~ R~z X R (v) NI) '"The appropriate

sul phonyl chlaride (V) is reacted with conpound (Il - see above)
optionally in the presence of a base and in a suitable solvent. The
resul ting sul phonanmide (Iyl) is reacted with a suitable base such as

n-butyllit hlmngggbrymomquod@;’g{y[opp;rqlsﬁl umt-butoxide in a suitable
anhydrous non-protic 15 20 25 sol'vent to generate the carbanion a to the

sul phonam de noiety, which is then reacted with for exanpl e di nethyl
car bonat e oWhengrdnyrtd dirkritlpfravt by gyt of formyle Hhivhat? & Cooldpwi tareftiormpher  of whi ch
reagent Woulahic bmey ke enmuadm(l h)ld)oxymﬁﬂiceprzcriib@ uFRL PO excésbsrpounds  of

fonnul a ( ) }r‘ﬁ g%z?mu&f qugutitf%lc)soslvcm at frots about i‘oom tﬁmpcrﬁ rc 9) aboq_éSQ{ q‘#’x‘fhggrﬁg‘)g' aI;nEncf romon

t he hydr oxa conve ared
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this invention regard aspects A, B, the 1 nvention and
the specifi EmE%%b‘ﬂﬁﬁ%abﬁ‘f‘ 6?'617?751 a (1) mendoned herein, such as those
mentionetb tn the Preparations, as appropriate, below Suitable protection /

depr ot ect i OR LS ESe @&&nw&lﬂlﬁ zksraf,)yxmqio;av) cﬁs&mcm&bm@,ﬁm&ahag mpa,aoned in
"Protective Grourlo ne a GIVIy

| ohn
Wley & Son&riienps g@@yyhggwazcs?{ BOVHRb P den Mg O e B PRgIOAEL ncl ude
the ethers $ushe @sllftheBuR'yol Rmyojctitsicdnfad any fide bydraydygiounst these shauhddbe protetadsvit uch as

carbonat es, gy RBoRakSectideal pRGYhi@tRFersioR kBctio RS AR TeIBYed BuOARA: g Wt S,
i bid. ch@spt l.e NH-protecting groups and regi mes can be found in

i.tab
G eene and Vﬁﬂdrdmggc’dd1 Bdhapter 7, 30 and include ami des such as "Boc",
am nes such as benzyl, etc Corrpounds of formula (VII) may be nmade by
nmet hods des erefebbigl thhasrde:ilyms &fitid estap is effpgtedari¢r disicomditns nedizhiods?- déddd exbedbfher ei n

whi ch the skj it ghetBPurdide bn HREU Sohitiat, Eptiay i B brbddRec VARBLIRBS at from about
room temperature to about 85°C. Typically the co-solvent is a mixture of methanol and tetrahydrofuran

20  or a muxture of methanol and 1,4-dioxan and the reaction temperature is from about 40 to about 70°C.,

The subsequent coupling step may be achieved using conventional amide-bond forming techniques, e.g.
via the acyl halide derivative (11, Z is Cl, I or Br) and hydroxylamine hydrochloride in the presence of an
cxcess of a tertiary amine such as tricthylarmne or pyridimne to act as acid-scavenger, optionally in the

25 presence of a catalyst such as 4-dimethylaminopyridine, in a suitable solvent such as dichloromethane, at
from about 0°C to about room temperature For convenience, pyridine may also be used as the solvent.

Such acyl halide substrates are available from the corresponding acid via conventional methods.

In particular, any one of a host of amino acid coupling variations may be used. For example, the acid of
30 formula (II) wherein Z is HO may be activated using a carbodiimide such as 1,3-

dicyclohexylcarbadiimide or 1-(3-dimethylaminopropyl)-3-ethylcarboduimide hydrochloride (often
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ini the form of an acid addmon salt), at from about 0°C to about room temperature Typically, from 1.1 to
2.0 molecular equivalents of the activating reagent and from 1 0 to 4 0 molecular equivalents of any

10 tertiary amine present are employed.

Preferred reagents for mediating the coupling reaction are HOAt, WSCDI and O-(7-azabenzotriazol-1-
yI)-1,1,3,3-tetramethyluronium hexafluorophosphate (HATU).

15 Preferably a solution of the acid (I, Z is HO) and N-ethyldiisopropylamine 1n a suitable solvent such as
anhydrous dimethylformamide or anhydrous 1-methylpyrrohdin-2-one, under mitrogen, is treated with up
to a 1.5-fold excess of HATU at about room temperature followed, after about 15 to 30 minutes, with up
to about a 3-fold excess of hydroxylamine hydrochloride and up to about a 4-fold excess of N-
ethyldiisopropylamine, optionally in the same solvent, at the same temperature.

20
More preferably the acid (I, Z is HO) is reacted with a carbodiimide, HOBt and hydroxylamine

hydrochlonde in pyridine in a suitable co-solvent such as dichloromethane.

An ester of formula (II, Z is C, , alkyloxy) may be prepared from an appropriate amine of formula (I1I)
25 by sulphonylation with an appropriate compound of formula (IV), wherein R" is C, , alkyloxy and Z' is a
leaving group such as Br, I or Cl.

Rl :
1
R" /Z
SO,
o
(1) (v)

Preferably, Z' is chloro.
30
The reaction may be effected in the presence of an appropriate base in a suitable solvent at from about

0°C to about room temperature. For cxample, when both R' and R? are hydrogen, an appropriate base 1s
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such, conpounds or nul'a & and °8hd/ or
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| ncl uded i nantl R&ss ByadRE betontdiiionaliCRUGRlidn @Rdceditkstubing 20 gayiding BeasBGLE (M) B, C and
D of the |n%@@g|on and the specific conpounds of formula (1) nenti oned
herein, suc as (hose compounds of fornula (XII) nmentioned in the

Pr epar atins, as appropriate, below Suitable protection / deprotechon
regi nes are wel | known InRchaIéZ‘t(YA)such as those nentioned in "Protective
G oups in Organic Synthesis" by TWG eene 15 and PGM Wits) John Wley &
Sons Inc ( 1999) Suitable %ﬁ? ting groups and regi nes include the

et hers such as t-butyl oxy, ‘% ~ysilyloxy, etc., and esters such as

car bonat es, sul phonates) C, ~ acyl ates, etc, nmentioned by Geene and Wits,

i bid. chﬁpt @licredhe (S mdlelyer (B @riohiBdidpeaterahetas nalkg selegi s ocaso3e, found in

Greene and Md NRquﬁl’ls o:ptl?dngly s‘ﬁ»ﬂﬂ%%& onz or rgcge pgxaliyr}ﬁ) eaﬁlfq}mddﬁéch %Iﬂc%gx s BOC" )

am nes such as enZé or mi
met hods des®?Harfiow ¥@Ptff‘e§’r’iﬂ°‘f"6 °B§/R\i‘é°r”P‘d’F?’?ﬁﬁ“ 5f‘“‘ r??éia%‘h*cfé@%?rldﬁfé'dmher ein

whi ch the skidhkie edzbirdeving fréupegpgirag ciload, Broas, @de, CuCdatkancanphinglbrypns. R R1P R2P
HONH trifluoromethanesulphonyloxy or arylsulphonyloxy (e.g. benzenesulphonyloxy or p-

20 toluenesulphonyloxy), and q is 3, 4, 5, 6 or 7. Other conditions are outlined below - sections vir) and x).
Preferably, Z2 and Z? are selected from bromo, iodo and p-toluenesulphonyloxy.

The carbanion may be generated using an appropriate base in a suitable solvent, optionally in the

25  presence of a phase transfer catalyst (PTC). Typical base-solvent combmations may be selected from
lithium, sodium or potassium hydride, lithium, sodium or potassium bis(trimethylsilyl)amide, lithium
diisopropylamide and butyllithium, potassium carbonate, sodium or potassium t-butoxide, together with
toluene, ether, DMSQ, 1,2-dimethoxyethane, tetrahydrofuran, 1,4-dioxan, dimethylformamide, N,N-
dimethylacetamide, I-methylpyrrolidin-2-one and any mixture thereof.

30
Preferably the base is sodium hydride and the solvent is dimethylforrnamide, optionally with
tetrahydrofuran as co-solvent, or 1-methylpyrrolidin-2-onc. For monoalkylation up to about a 10%
excess of base is employed whilst, for dialkylation, from about 2 to about 3 molar equivalents are
generally appropriate.

35
Typically, the carbanion is generated at about room temperature, under nitrogen, and subsequently
treated with the required alkylating agent at the same temperature.
Clearly, when dialkylation is required and R' and R? are different, the substituents may be introduced in

tandem n a “one-pot reaction” or in separate steps.
40



SGT O (XII) 25 An exanple of a suitable OHdprotecting group is the
trimethylsilyl (TMS) group and the protection, reaction, depr ot échon
sequence can be summarised by steps a) to c) bel ow: a) CASiMi (1.1 equiv

per OH)) WSCDyoldosrdsst © 1.2 equiv)) or HOAT (I to 1.1 eGigrkpooobds
NHzOH. HCl (3 equiv) in DWVF/ pyridme or | Clz/pyridine (3/1 to 1/1) at rt
for between 4 and 20 30 hours c) TMS group renoved by acid work-up. WO

001 74681 ~AraniEPK foBAOKDD 66y/beAbaindidy sexadplen cdbrogedgesr t abl e OH- prot ecti ng
group i s tb@erambiloyforntulaBu), @Emmemmmﬁmviﬂwmrsruiase@ertuba@ugtn bah be
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of the route I's Qutllne I ow synt hesi s of
t he corrpou‘r?d"cﬁ‘F°“E>°(3§Fﬁ‘ﬁlc€’°3°d“’°5\rI“éccsrd%?rﬁgﬁﬁﬁ%‘ tpqkeorsyeapa et FEPE  nent i oned
bel ow) An mxangbreceddnt, fors eidilac@sipl-4otng tratedalsngngppooiate gadehteant] rebuivroxy car bonyl
(Boc) group,df.s group can be introduced mstandard ways, such as those
delineated in the Exanples and Preparations section below After the
hydroxam ¢ acid unit has been introduced) the Boc group can be renoved for
exanpl e byAthet wagaf making coyfroinhect NrBoc(Ib WFsFGRds 3 pstarepbianotia thyreaction

di chl or onef{chane saturated with HO gas, at roomtenperature for 2 to 4
hours. 15 An extension of the above is where the conpound of formula (1)
contains a free, OH NH and/or NFiz group in R, R- and R (e.g sone

Exanpl es below) In thos case a suitable precursor coul d b®& the conpound of
formula (XI11) below. Rs RAP RxP HONH SO2 (X~1 ) V\/nere the subsrituents are

as previ ously defined 20 Coppounds of Afotn ae—afpr opri at e
i ntermedi a t hereto vvherE R and Rf are t as

3, 4-di hydr ox sbmpentyht deWa made via COr r espy

i nt cr nedi agy’ of a correspopdi ng cycl gpent - 3/enyl i ne rgzﬁety, \iz

)
(V)
The appropriate sulphonyl chloride (V) is reacted with compound (III - see above) optionally in the

presence of a base and in a suitable solvent. The resulting sulphonamide (VI) 1s reacted with a suitable

base such as n-butyllithium, sodium hydride or potassium t-butoxide in a suitable anhydrous non-protic

solvent to generate the carbanion a to the sulphonamide moiety, which is then reacted with for example
15  dimethyl carbonate or methy! chloroformate, in suitable conditions, etther of which reagent would give

the compound (IT) where Z 1s methoxy.

Compounds of formula (I) where R contains a free NH, NH, and/or OH group (apart from on the

hydroxamic acid moiety) may conveniently be prepared from a corresponding N- or O-protected specics
20  (VII below). As such, compounds of formula (VII) where RP 1s a O- and/or N-protected version of a

corresponding compound of the formula (I), are included in the scope of this invention, with regard to

aspects A, B, C and D of the invention and the specific compounds of formula (I) mentioned herein, such

as those mentioned in the Preparations, as appropriate, below. Suitable protection / deprotection regimes

are well known in the art, such as those mentioned in “Protective Groups in Organic Synthesis” by TW
25 Greene and PGM Wauts, John Wiley & Sons Inc (1999).

Suutable OH-protecting groups and regunes include the ethers such as t-butyloxy, tri(C, )silyloxy, etc.,
and esters such as carbonates, sulphonates, C,  acylates, etc. mentioned by Greene and Wats, ibid.
chapter 2. Suitable NH-protecting groups and regimes can be found in Greene and Wuts, ibid. chapter 7,

30  and include amudes such as "Boc", amines such as benzyl, etc

Compounds of formula (VII) may be made by methods described herein and /or by variation of methods

described herein which the skilled man will appreciate are routine vanations.



O HO OH 25 Cycl opentylidene internmedi ates can be epoxidised to give the
correspondi ng epoxi’de usi ng standard net hods. The epoxi de can be reacted in
a nunber of different nmethods to give the diol product. By WO 001 74681 1
g PCT/ 1 BOO/ Oapob/7eesit abl e choi ce of regagents, conditions etegcTasoveosski | | ed
chem st can nmake d~ols with any desired stereochem stry) using well-known
nmet hods. As such, conpounds of the formula (MII1) and (I X) below are
included tn the scope of the invBhtion, with 5 regard to aspects A B, C
and D and also with respect to rmterngd~ates to appropriate individual
conpounds of formula (1) nenti gf ererRn. HONH ,f SO- O (M I1) X ~R O HONH
SQZ O (Ix) ~R 10 Al'so |ncluded he i nvention are ntennedi ates of fornula
(X) and (X, when RR i as above for conpounds of fornmula (VI1)
wherein P and PRxe reswnt standard OH and 1, 2-diol protecting groups
ment i oned iMOKilee ndN g) i6id., chapter 2. P and P are preferably

t aken toget her and f ot9n an acetonrde moiety. 0 15 (X) ROP POHONH S Oz O
(xI') Certain speoific conmpounds of fornulae (VII1)) (I1X), (X) and (XI) are
mentioned in the Preparathﬁps bel ow.

N

An example of a suitable OH-protecting group 1s the trimethylsilyl (TMS) group and the protection,
reaction, deprotection sequence can be summarised by steps a) to ¢) below:

5 a) CISiMe;, (1.1 equiv per OH), WSCDI (1.1 to 1.2 equiv), HOBT or HOAT (1 to 1.1 equiv),
b) NH,OH.HCl (3 equiv) in DMF/pyndinc or CH,Cl,/pyridine (3/1 to 1/1) at rt for between 4 and 20
hours.

¢) TMS group removed by acid work-up.

10  Another example of a suitable OH-protecting group is the t-buty! (‘Bu) group which can be carried
through the synthetic process and removed in the last step of the process. An example of the route 15
outlined in the scheme below (1n relation to the synthesis of the compound of Example 3 - via

compounds of the Preparations mentioned below).



~Rp 20 Moreover) persons skilled in the art wll be aware of vanat~ons of,
and alternatives to) those processes described herein, including in the
Exanpl es and Preparations sections) which allow the conmpounds defined by
formula (1) twolaer4sbt ai ned, such as cargylng out ccrta~n bond-hpfwbde or
functional group interconversion reactlons in different sequences.

00/ 74681 19 PCT/1B00/ 00667 Exanples of the prepararion of a nunber of

i nternedi ates and final conmpounds are outlined in the;follow ng synthetic
schemes, where the abbrev~attons|used are standard apé wetl-known to the
person skilled mth tes can give all the
requi red conpoghd® al cohols) \ i I\ Br
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le) Mg, 'PrBr,
THF, PhMe, 0°C o Prep.130
Prep.16
TFA, Et,SiH,
TIOH, CH,Cl,, 0°C
]
OB Br
\N O/\/ u
I Prep.126, "BuLa,
% N B(O'Pr),, THF, -78°C ? o N
McO ~o - MeO s
Prep 131
o 2. PA(OAC),, Na,CO,, 0 Prep.27
PFPh,, EtOH, reflux
NaOH,
H,0, dioxan
O/@I\/l\ /'\/O'Bu O/@/(j\ /\/O‘Bu
N O
HONH Prep.133
rep.
Prep132 socl, DMF,
o pyridine, PhMe O
2. HONH,, dioxan
HC|,
CH,Cl,, r.t.
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o Example 3



Il z Oi = NaH (1.1 equiv), HOCH2CHR11' OR10 (1 equiv) in toluene, retlux

for 2 to 5 hours 15 ii = n-BuLi (1.1 equiv), Bu~-Snd (1.1 equiv), THF, -70C
to roomtenperature, O, Pd(PPh~), (0.01 to 0.05 equiv)) (SnMesJz {1 1
equtv), dtoxapgogakdiux for 2 to 5 hrs. iii = BSA (0.5 equi Vpcrhedeaddsiz SO Cl
(1.2 equiv), THF) rt for 18 hours. 00/ 74681 2p PCT/1B00/ 00667 iv =

MeS02CL (| 2 equrv}, Et,N( 1.4 equiv}, CH A2, rt, for an hour. v =

Et,Si H (3 egupyiple @R sS@HNE-olectmg erap, is HHANGHs@ony! (Bot) goup. Thys grouf cas bel- 24 hr s
5 vi = NaH (naocﬂgﬂdim\é)andammucl(ﬁ(heﬂldLlM}aiedth}lelEQBﬂﬂes ErﬁfPl'cHQ?antJanrsccaonh)Ql%s .

RLO- @ Conol (R Skl e BEAHR Ry Bicl DD L - OXRL DG, LTkl glﬁkQH
OR~a , ~N | "®Tp °f5¥“"l" B°‘F€°R2°“ﬂd~‘“\f\'}°1f?'“°’l\?édlih‘w"l@ém‘eI@‘"@}dRI‘T HElgas, ooy ~(Q vii =
(VB), ( 15 3teeguinn for K2 OOBirs( 3 equiv)) DVMSO, rt, 18-24 hours) or KQBu (2.5
equiv), (VA) or (VB) (excess)) in THF, rt for 72 hours. 15 viii = Stille

coun 0, el BB ) SRR SR g T
reflux for 3@ohgtersup (Rpart frompy the M@@lﬁn’écé%éésls‘)) npy (@ppicptiz,be irem@ied froeOH, 1 ef | ux
for 20 hour $9rmesponding N- and/or O-protected species (X1I below). As such, compounds of formula (XII) where
10  R'" and/or R is a O- and/or N-protected version of a carresponding compound of the formula (1), are
included in the scope of this mvention, with regard to aspects A, B, C and D of the invention and the
specific compounds of formula (I) mentioned herein, such as those compounds of formula (XII)
mentioned n the Preparations, as appropriate, below. Suitable protection / deprotection regimes are well
known 1n the art, such as those mentioned in “Protective Groups in Organic Synthesis” by TW Greene
156 and PGM Wauts, John Wiley & Sons Inc (1999)

Suitable OH-protecting groups and regimes include the ethers such as t-butyloxy, ri(C, )silyloxy, etc.,
and esters such as carbonates, sulphonates, C,, acylates, etc. mentioned by Greene and Wuts, ibid.
chapter 2. Suitable NH-protecting groups and regimes can be found in Greene and Wuts, ibid. chapter 7,

20  and include amides such as "Boc", amines such as benzyl, etc.

Compounds of formula (XII) may be made by methods described herein and /or by variation of methods

described herein which the skilled man will appreciate are routine variations.

HONH

oXi)

25
An example of a suitable OH-protecting group is the trimethylsilyl (TMS) group and the protection,
reaction, deprotection sequence can be summarised by steps 2) to c) below:
a) ClISiMe, (1.1 equiv per OH), WSCDI (1.1 to 1.2 equiv), HOBT or HOAT (1 to 1.1 equiv),
b) NH,OH.HCI (3 equiv) in DMF/pyridine or CH,Cl,/pyridine (3/1 to 1/1) at rt for between 4 and 20
30 hours
¢) TMS group removed by acid work-up.



20 OR 10% Pd/C, in MeOH or EtOH, 3.3 atnospheres, roomtenperature, for 6
to 17 hours, -both nethods al so deprotect any benzyl group.” (2N HCI, di oxan
(3:1), rt, 75 rains at rt- deprotccts the dioxalane) OR Pd(OH)z/C) NH4"

HCO, (excess)w0|09,74\{§p4 di oxan (2.5:1), ,60C for 2 hours. 25 good
deprotected al cohol Simlarly when 81Rﬂ§v\,hen t aken toget her %gﬂle ao&kﬁ

pi peri dne group: 30 WO 001 74681 21 PCT/1B00/ 00667 Br bn ~ Br N\ X viili
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An example of a suitable NH-protecting group s the t-butoxycarbonyl (Boc) group This group can be
introduced 1n standard ways, such as those delineated in the Examples and Preparations section below.
After the hydroxamic acid unit has been introduced, the Boc group can be removed for example by

10  treatment of the N-Boc compound in mcthanol or dichloromethane saturated with HCI gas, at room

temperature for 2 to 4 hours.

An extension of the above is where the compound of formula (I) contains a free, OH, NH and/or NH,
group in R', R? and R (e.g some Examples below) In thos case a suitable precursor could be the

15  compound of formula (XIII) below:

(X

where the substituents are as previously defined
20 Compounds of formula (I) and appropriate mtermediates thereto where R' and R? are taken together as

3,4-dihydroxycyclopentylidene can be made via the corresponding intermediacy of a corresponding

cyclopent-3-enylidene mozety, viz.:

0 HO OH

25 Cyclopentylidene intermediates can be epoxidised to give the corresponding epoxide using standard

methods. The epoxide can be reacted 1n a number of different methods to give the diol product. By
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R2 ~ xiii R1L R2 I\/eo~SdJ ===~ MO-S-l Oz Ol I V~CHxrv RL R2 ~xv -..~
MeO~-GS~d O | ~~aRLR ~R~M0~GSOXii =nBuLi (1.1 cqutv),
B[ OCH( CH, ) 1] Jequtv), THF, -70C to rt. 10 xiii = Suzt"%.l( ng-
aryl boront agddm)%“? 2to 1.5 equiv), &F (2 to 2.6 equtv), t’oﬂ-nt%gww(o 1

equi v), Pdl(dba)z (0.005 equiv), DVE, reflux for 6 to 50 hours. xiv =
Et,Si H (3 egailsyghoicelor Kag@pis: Gnditigns gte. the skillpd chérpyt cop ntake dpdp whibenyglesrds xv = RIS
gl yci dol  ( ke&tmnjistry, mtind\vefiGadvalmethb) , McOH, reflux for 20 hours. OR

M t sunobu reaction -DEAD( | .5 equiv), PPh, ( I 5 equi v)

HOCH(R11')CH OR13" ( 1.5 equtv&(gin THF, rt for hour s. 1' is Hor
opt i onal | y ASFUSt-GRTRSKRISAf 16 FETFuIaYH D pad{ X0 belows st anawaq ip g ffmeftoé@f Bepnuncifiol 20
For prep@ar adghrdm a56ct{ 4 B5C and Dagdiilfoesth Bsped apntatnedidids onpugnangmdifieeacondi t 1 ons
descnbed Mchpfpouddl {1@ERAL Wench AL Eherdm.

HONH

v (1X)

10 Also included in the mvention are intermediates of formula (X) and (X1, where R® is defined as above for
compounds of formula (VII) wherein P and P! represent standard OH and 1,2-diol protecting groups
mentioned in Greene and Wuts, 7bid., chaptcr 2. P and P! are preferably taken together and form an

acetonide moiety.

PO

HONH HONH

X (X1
15

Certain specific compounds of formutae (VIII), (IX), (X) and (XI) are mentioned in the Preparations

below.

20 Moreover, persons skilled in the art will be aware of vanations of, and alternatives to, those processes
described herein, including in the Examples and Preparations sections, which allow the compounds
defined by formula (I) to be obtamed, such as carrying out certain bond-forming or functional group

interconversion reactions in different sequences.



O-O0~00xxiv-. RLRR ~Oxvy MO 1 Ryl - MO S~5~~Szzz OO0 W
001 74681 23 PCTI |1 B00/00667 / ( ~ R15/ xxv\ RCS, w_ O~>~xiv RLR RL R
~ v N ~e0-S~ MeO-S~! OflO5 xxiv = t- NaH (2.2 equiv), Mel CO, (5 equiv))
tol uene, MeOHWVOOBT4&Blytic)) 90C, overnight. ~J- O CHzCHZBr)i pCtamosepsi v) ,
NVP, 90C, 20 hrs. xxv = Gagnard reagant (I .1 equiv), THF) -78C to rt over
approx hr. 10 R15' -optionally protected alcohol, in prep 48 this is a
t-butyl ether. R15-OH, for fprep 48. Route 3 Phenyl ar nt noal cohol s) 15 Bf v
~O CH( OBt ) ExfepleRof the prepgrptio of a nyaigr of infppmadtenadyimg! ompqunds apoptinlmtjeOEt ) 2 | x R 1
R2 MeO-S~t ffllo@nBsynthiticischiles RRcMaOSEBatiobs@seDaShiur@rt 3rid will- ki@ fo tivpes®~J f | O 20

skilled in the art. Routine variation of these routes can give all the required compounds of the invention.

Route 1 (Pyridyl alcohols)

—————— et e
z OR,,
Br- "N” Br o/\r
!
O/\rOR,O

Bu,Sn

Br Br
~N
HN SO,
~s MeO\n/\ch\lO/@V

i=NaH (1.1 equiv), HOCH,CHR11'ORI10 (1 equiv) in toluene, reflux for 2 to 5 hours

15 ii=n-BuLi (1.1 equiv), Bu,SnClI (1.1 equiv), THF, -70°C to room temperature,
Or, Pd(PPh,), (0.01 to 0.05 equiv), [SnMe,], (1 1 equiv), dioxan, reflux for 2 to 5 hrs.

iti = BSA (0.5 equiv), MeCO,CH,S0,Cl (1.2 equiv), THF, tt for 18 hours.



WO 00l 74681 24 PCTI | B0O0/ 00667 ~ ~ O~-Oi Q~NR~4Ris xvi Rl Rz xvu MeO~s~ ~ 1
R2N p MeO- So2 O5'Wicn R15 is a protecting group, eg. benzyl,
deprotecuon, followed by protection using an alternative group eg Boc) can
be used as s ow. ~i ~ O-NHR" / ~ ( O-NR'R s xviii ~ ; .xi :

Pe R B T O, 7o' sor ~ 0010 xvi P‘iﬁ%‘m{ﬁ t
2.3 equiv), acetone:dioxan (1.1), 70C for 2 to 6 hours. xvii = Reductive
am nat t on- &k MRsE,01 (D2 e, &), (INaGRAIBBEH(Br hBout €qui v), CH: Cl =, rt ,
overnight. xviii = Pd(OH)z/C MOH, 50 pst, rt, I S hrs. 15 xix = Wen R16

i s Boc, (Boc) 20 1 toll % tv), Et, %optlonal 1 equiv), DVAP (opttonal
cat), CHi C|‘2*Et15t ( gawip. CFS9gH @4 1) AT Hr%éhlmlrmbﬁ‘é*ﬁm s) Br i RL R2 MeO-S
ITOHxmIl i O-a R1R MOS-I (IO

5 vi=NaH (2 equiv), Me,CO, (4 equiv), toluene, reflux for 2 hours.

R10-alcohol protecting group- e.g. benzyl or dioxalane (for diols)

R11’-H or a protected alcohol

Br Br
~
BN vii 1 R2f viii
Me ——
Meo. A~ s,
s o
\N O/\rORw " \N O/YOH
Ry R11
e 1. R2 K\ " . dm R2
Y86, O s
o 0
10
vii = (VB), (1.3 equiv), K,CO, (3 equiv), DMSO, i, 18-24 hours,
or KOtBu (2.5 equiv), (VA) or (VB) (excess), in THF, rt for 72 hours.
15

viii = Stille coupling-Pd(PPL,), (0.05 equtv), stannane (1.5 equiv), toluene, reflux for 4 to 20 hours.
OR PdClL(PPh,), (0.05 equiv), stannane (1.1 equiv), THF, reflux for 17 hours.

ix = NH,"* HCO, (excess) Pd(OH),/C, AcOH, MeOH, reflux for 20 hours,
20 OR 10% Pd/C, in MeOH or EtOH, 3.3 atmospheres, room temperature, for 6 to 17 hours,-both methods
also deprotect any benzyl group. (2N HCI, dioxan (3:1), rt, 75 mins at rt- deprotccts the dioxalane)
OR Pd(OH),/C, NH,* HCO, (excess), in MeOH:dioxan (2.5:1), 60°C for 2 hours.
25 RI1 =H or deprotected alcohol
Similarly

when RIR2 when taken together, are a piperidine group:
30



WD 00l 74681 25 PCT/1B00100667 NR~4R 5 xvii Rl R2 MeO-S~I fl O Route 5

(Heterocyclesl N~ ~ii NNONRI4 ~~~NR14 Br ~SnMe3 O- O- OO0 00 ~ |
XXi ----~~g~~ ~ MO H\v z ~S~ 10 O O ~ OSQZCF3 ?e'~ M0 S~~~ M0 z ~z O
ON"' N-ORldoosr¥siii ----~MeO-Sdl O NN R14 MeO-S

00/ 74b81 2g Pey B! 00667 xx = —s0- Pr 30 (1 equw), Et3N Thg@fq"ﬁ?‘svy\o
CHzC12, 3hours at rt. xxi = n-BuLi ( 1 1 equiv), MeOCOCI ( 1 2 equrv), THF
-78 tort. 5 xx~i = 2,6-di-t-Bu-4-Me pyridine (2.5 equiv), (CF SQz),0 (2.5
equiv), CHzClz, 4Cto rt,15 gays xxiii = Pdzgrdba)s requi v), Vvinyl

triflate (1.1 eqw), Ph 0.21 equw), Cul_NQ. L e in NMP) 75C for 5
hrs. 10 Thi azol es X viii
— > MeO
MeO sd)
s &
bn X Ok X OH
N N O/\Fl{/' 0 H N0
Q '/\ gy — R11
MeO SC?: MeO Sd\i
o 0
5
]
512 SN0 ~OH
. R11
X1
McO sé!
o}

x = NaH (3 equiv), tetra-nBuNH,Br (1 equiv), BaN(CH,CH,CIl), (0.95 equiv), NMP, 60°C for 6 hours.

10 x1=When R12 is Me, formaldehyde (4 equiv), Na(OAc);BH (2 equiv), CH,Cl,, 20 hrs at rt.
When R12 is Boc, (Boc),0 (1.05 equiv), Et,N (1.1 equiv), CH,Cl,, rt for an hour.

Route 2 (Phenyl alcohols)

O\OtBu B(OH); OtBu
Br ) S OtBu
Xii
Meo?)/\scgg ' MeOY\SdJ

15




Br MeO ~Sal [~O 15 N ")l 'S viii MeO-s~l fl O Route 6 (Cycl oapenfanediols, ~
Br / Br _ ~ -~ MO S~1 MO-S~I~[0O- O20 HOOH ~ ( Br Br xxviii viii or
xiii MeO Sale MO ~I OSOZ OO-Or ~X~ OR MO Sal O WD 001 74681 2~

PCTI 1 D00100667 xxv~ = NaH ( 1 1 equw), tetra-nBuN-I1,Br ( 1 equiv))

Cl CHz CHCiwisbiadzl46s1 | . 1 equiv), NVPhor.t for 3 hours, thercNabdofdsed equrv), 2
days xxvu =NMO (1.1 equiv), GCsO (3 nol %9, di oxai vaater, r.t 18 hours 5 OR
(a) AgOAc (2 3 equiv)) AcOH, r.t for 18 hours (b) I N NaOH) di xoan/ wat er
XXVrii = 2,2-Drnmet hoxypropane (2 ~v), TsOH (0 1 eqw)) DMF, 50C for 4.5
hours 10 Bi ol oe~cal Test Met pgrcal activities of the conpounds
of the present megantdz termed by the followng test nethods,

whi ch are Wwaseag® \n/‘tdjgd.ab~ rty of the conpounds to rnhibit the cleavage of
vari ous fluor uor ogeniic 13-peptides by MPs 1) 2, 3, 9, 13 and 14.

Or
I/ I
Br ~—"0tBu
R1. R2
R1_R2 Xii — MeO
MeO —_— sa
e %de \624 A
0
5
OH O R..
O 0 N~
v o 0R1 R2 O/‘/‘ v 01 Ro O o "
——— e \5)4862‘ : Meoﬁsdj

xii = nBuLi (1.1 equiv), BITOCH(CH,),]; (1.5 equiv), THF, -70°C to .

10  «xiii = Suzuki coupling- arylboronic acid (1.2 to 1.5 equiv), CsF (2 to 2.6 equiv), P(o-tol), (0.1 equiv),
Pd,(dba), (0.005 equiv), DME, reflux for 6 to 50 hours.

xiv = Et,SiH (3 equiv), TFA:CH,Cl, (1:1), rt for 2 to 24 hours.

15 xv = R/S glycidol (1 equiv), Et;N (catalytic), MeOH, reflux for 20 hours.
OR, Mitsunobu reaction -DEAD (1.5 equiv), PPh, (1.5 equiv), HOCH(R11")CH,OR13" (1.5 equ1v) in
THF, rt for 3 hours.
R11" is H or optionally protected alcohol
and R13" is optionally protected alcohol
20

For preparation 50 to 51, requires Bn deprotection using the conditions descnbed m ix.

Alternative route

25

Q™Y 0/3 o
XXiv XV R1 R2
— — MeO
\S&Q— Me0m)<sd\l e fsd\:



The assays for h'IMPs 2, 3) 9 and 14 are based upon the original protocol
descri bed tn Fed. Euro. Bi ochem Soc.) 1992, 296, 263, with the m nor

nodi fications described below. 20 Inhrbition of MW-1 Enz tt>~reparation
Catal yti c donworpomaé®: 1 was prepared inyPfizer Central Researrch/B@imossat ori es
in a standard manner from sources known to the skilled person, including
sone of the references nentioned herein. A stock solution 25 of MW-1 ( |
pM was activated by the addition of anmophenyl nercunc acetate (APMA), at a
final concentration of ImMM for 20 mnutes at 37C. MW-1 was, thes~dil uted
in Tris-HCl assay buffer (SOrM,Tn 200mM NaCl, SnmM CaCl Z) 20 '
0.05%Brij 35) pH 7.5) to a cod atign of |OnM The fi noncentﬁ”étton
of enzyme used,jn the assay On 3ds Supstrat e gThey,ft g
used rn thi s—assay @ ———»MeO s
Dnp- Pr o- p- cycl ohewkgﬂ\[rM - Cys(Me) - Hi s- Al a- Lys( N Me-Al a) - NH2 as
originally describedg Anal . Bi ochem ) 1993, 212, 58. The final substrate
concentration used |n the assay was | ArM 35 Deterrrrinahon of Enzvne

I nhi bition The test conpound was dissolved in dinethyl sul phoxide and
diluted with assay buffer so that no nore than t % di net hyl sul phoxi de was
present . STesdv €ONHDQAAdquav teghty (Sregurviasleena dtol (dolyeaobrCymthigtof a 96 40 wel |
pl ate and alI r Mo mMnutes at 37C man orbital shaker
prior to the 8@%%}{&?’%%%%%@?3{)0% “BFates were then incubated for 1 hour
at 37C prior to determ nation of fluorescence (substrate cleavage) using a
fluonmet er fivl-ungiaarnagBMb1t@b) erl)metag ress) appypk RSbury, LI K) at an excitaUOn
WO 001 74681 2g PCT/ | BOO/ 00667 wavel engt h of 355 nm and eni ssi on wavel ength
of 440 nm The potency i nhi bition was neasured fromthe anmount of
substrat® ct‘bsa%‘@‘é‘llb%?‘&?eﬁé'ﬁ?hﬁts‘i‘ﬁfﬁpﬁ"i“%t‘h@eb"&f"’“teest conpound concentrations
and) from t ReB-0®$ubtkp48g dose-response curve) an I C.. value (the
concentration of inhibitor requued to inhibit 50% of the enzynme activity)

was cal culated. 5 Inhibition of M\/g é %mm-m%w%g MWP-9 Enzynme Preparation
Cat al ytic domai ns MWP-2, MvP- 3 & = epared m Pfizer Central

Research | aboratories in 10 a standard nmanner from sources known to the
skill ed person, including,some of the references nentioned _herein. A stock
solution of MW-2, MW-3 ar dWP-9 (I i M was actlva ed the addition of
APVA. For MWP-2 and MWP- a final concenaation of MrAPMA™ @aS i),

fol | owed by i ngybasicoN 1 hour Xt 3¢(C. - 3 ivated by U e
addi tion of M2 N,_followed by incubgth o4 3 hours at 37C. The
enzynes were then 2 uted in Tris-HCl assay b$oger (100mMM Tris, |OOMM NaCl,

1 OM 155CaCl z and 0.16% Brij 35, pH 7.5) t a concentration of 1OnM The
final concentration of enzyne used mthe assays was | nM Substrate 20 The
fl uorogenic substrate used in this screen was

: s(an) NHz (Bachem Ltd., Essex,
LTI:) as origi naIIy descrl bed in g8 CremGH@e94, 269, 20952. " Thi S
substrate was sel ected bec yse 2 a bal anced hydrolysis rate against
MWPs 2) 3 and 9"(5 /l\%e , 900, 59,400 and 55,300 s-i M-~
respectively). The fi naﬂosu;t ate concentration used in the assay was S
It M

Br O O 0" CH(OEY),

R1 R2 —_— Meof( A
S
Meo\n)(sdq X 2
o}

20



25 Determ nation of Enzvme Inhibition The test conpound was dissolved in

di met hyl sul phoxide and diluted with assay buffer so that no nore than 1%
di met hyl sul phoxi de was present. Test conpound and enzyrrie were added to
each well of a 96 30 well plate and allowed to equilibrate for 15 m nutes
at 37C iwWOoam746Bbi t al shaker pnor tp the addition of subRIWIRIKIGEP| at es were
then incubated for 1 hour at 37C, prior to determnation of fluorescence
using a fluortneter (Fluostar; BMG LabTechnol ogi es, Ayl esbury, UK) at an
excitation wavel ength of 328nm e em ssi on wavel ength of 393nm The

pot ency of inhibition was ng J+amothe anount of subgtwate cleavage
obt ai ned using a range @ conpound concentrati on CE,GQJ,MQ?;‘S

resul ting gpse-respomael 35 curve, an | CSwal ue (th ation o

i nhi bi t or—reowi ned sal i bit 50% of the enzy vity) was cal cul at ed.

| nhi bition of MWP-18 Enzvme Preparation nAB_Q0/SP4#681 2g PCTI | BO0100667
Human reconbi nant MVWP-13 was prepared by PanVera Corporation (Mdi son)

W sconsin) and characterised at Pfizer Central Research |aboratories. A 1.9
ng/ M stock solution was acttvated with 2mM APVA for 2 hours at 37C. MWP-13
was then diluted in assay buffer (SOrM Tns) 200mM NaCl, 5 SnM Cad 2, 20li M
Znd z aNern 81098 Bequs BEP: epiierzyigieprpteruap. PHercd AY prefeduenises an3leBnatieThe fi nal
concent grab k®BocOhn RRized BBhasdeod:N t he assay was 1. 3nM Substrate 10 The

fl uorogent substrate used in this screen was

Dnp- Pro- Cha-d y- Cys(Me) - Hi s- Al a- Lys(NMA) - NHZ. The final substrate
concentration used in the;as was 101i M Determ nati o
Inhibition 15 The test c dHRssol ved i n di met
di |l uted wit_hiassayb f o that no m)re‘than I % di oxi de was
pr esent ——'Iﬂh—»g pundJand enzyme were _adfigd t g;edch of a 9G wel |

pl ate. The a.q@b? adlf substrate to each "Webm i zadﬁ' at ed the reaction.

Fl uorescence intgnsity was detetzruned usi ng€(‘9§62vvel | plate fluorineter
(Cytofluor 11; PerSeptive Biosysterns, Inc., Fram ngham M) at an
excitation wavel ength of 360nm and em ssi on wavel ength of 460nm The
potency of 20 inhibition was neasured fromthe anmount of substrate cl eavage
obt ajoneg; 415k NG (BoR3REGH) Aberch€BIxaC@AP IO : EREGERYE. r ati ons and, fromthe

resul ting dose-response curve, an | C3 value (the concentrarion of inhibitor
required to inhibit SO%of the enzynme activity) was cal culated. Inhibition
of  MVP- Wi =R8duptiyg grvpatipg-apeer( it $ai). BHPADPH (T odoarad) S EMNPLPAemigds prepared in
Pfizer Central Research |aboratories in a standard manner from sources
known tQ .ti il I including some of the references nmentioned

her ei n.g',&' %@ﬁﬁggﬁgﬁﬁe%isat%%k solution was activated for 20 m nutes at

25C %ol | owi ng the addition of Slig/m of trypsin
x1x = When R16 is Boc,

(Boc),0 (1 tol.1 equiv), Et,N (optional, 1 equiv), DMAP (optional, cat), CH,Cl,, rt, 3 hrs.

5 xt,\d@‘Rgsnd
sul p

20 Route 4 (aminoalkv] phenvls)
]
Br X H
X R1 R2 O
R1 R2

meo. Mgl MeO. g4



(Sigma, Dorset) UK). The trypsin activity was then neutralised by the
addition of SAig/mM of soyabean trypsin inhibitor (Signma, Dorset) UK))
prior to dilution of this enzynme stock solution in Tris-HClI assay buffer
(100MM Tris) woGeeddaCl, | OrM CaCl,,) £. 16% Brig 35, pH 7. 5pcroBm00667
concentration of 1GaM The final concentration of enzyne used in the assay
was | nM 35 Substrate The fl uorogenic substrate used in this screen was
Mca- Pro- Leu- d y- Leu- Dpa- Al a- Ar g- NH ( em Ltd., Essex) LTK) as descri bed
tn J.Biol.Chcm, 1996, ~, 171109. OQA A8 R, 30 PCT/ 1B00100667

Det er m nati on of enzyme inhibitidg his was perfornmed in the same manner as
described for MMPs 2) 3rarrk @. Foruse in mammal s, includi ng humans, the
conmpounds of fornul aM¢P heir salts or solvates of such conpounds or
salts, can be adm nisteped afone, but will generally be admi nistered in
adm xture with a pharmaceutically or veterinarily acceptable diluent or
carrier selected with regard to the intended route of adm nistration and
standard pharmaceutical practice. For exanple, they can be adm nistered
orally) 10 including sublinguallygaiR A S05m of tablets containing such
excipients as starch or lactose, or 1h capsules or ovules either alone or
in adni xPure with exci pients, or mthe formof elixus) solurions or
suspensi ons containing flavouring or colouring agents The conmpound or salt
coul d be incorpora%ﬁd into capsules or t ets for targetting the colon or

duodenum vi a dg| a ssol ugi on of sai dyca@psul es or tablets for a
particul ar ti ol Nowirlg oraradni n rat"f onRE ssol ution coul d be
control l ed f ceptibility ofggt formul ation to bacteria found mthe

duodenum or col on, so that no substantial dissolution takes pl aces before
reaching the target area of the gastrointestinal tract. The conpounds or
salts can be injected parcntcrally, for exanple, intravenously,

intranuscul arly or subcutaneously. For parenteral administration, they are
best used in th ormof a sterll@/émueous sol ution or ensi on whi ch may
contain oilie 9Q§stagges gff xaj! e, enough salt or, ose to nmake the
sol ution ISR on c w-th-bleo ng topically, in the
form of stert creans, gels, sdspen5|ons) Iotlon ant ments, dusting
pomdersﬂosprays dr ug- |ncorporated dr essi ngs or a a skui patch. For
exanpl e they can be incorporated into a cream consisting of an aqueous or

oi l'y emul sion of polyethylen ycols or liquid paraffddy -er they can be

i ncor por at ed |nto an oi nﬁéij%%n5|s%@ng of a i tfe X §o ¥ paraffin base)
or as hydrogeL_uuttM dwatives or other
viscosity nodifiers, op as ‘a dry pomder or 255liquid spray or aerosol with
but anel propane) HFA or CFC propellants, or as a drug-incorporated dressing
either as a tulle dressing, with white soft paraffin or polyethylene

gl ycol s i npregnated gauze dressings or with hydrogel, hydrocoll oid,
alginate or filmdressings. The co nd or salt could al so be adm ni stered
intraocularly as an eye drop wt} pr priate buffers, viscosity nodifiers
(e.g cellul ose derivatives), arvati viest (e. g. benzal koni um chl ori de
(BzZzK)} and agents to adj us efiterty (e.g. sodium chloride). 30 Such
fornulatlon—peghnhqugs ael | -known in tRe art. Tn some instances the
forniul ations nay adva tdﬂgously al so contain an antibiotic. Al such
formul ati®ons nmay al so Tontain appropriate stabilisers and preservati ves.

For veterinary use) a conpound of formula (1), or a veterinarily acceptable
salt thereof, or a veteriparilLy 35 acceptable solvate of either entity, is
adm ni stered as a suitabl > yabl e fornulation in accordance with nornal
veterinary practice and vBt etaary surgeon will deternine the dosing
regimen and route o stration which will be nost appropriate for a
particul ar @b rence to treatnent includes prophylaxis as well as
al l evi ation of I'i shed conditions, or the 40 synptons thereof. WO

00/ 74681 31 PCfiIFDOlOOGG? ror oral and parenteral admnistration to animal
lint. human) patients) the dally dosage | evel of the conmpounds of formula
(I') or their salts will be fromO 00l to 20, preferably fromO0.0l to 20)
nore preferably from0.1 to 10, and nost preferably from0.5 to 5 ng/kg (tn
single or divided doses). Thus 5 tablets or capsul es of the conmpounds will
contain fromO 1 to 500, preferably from50 to 200, ng of active conpound
for adm nistration singly or two or nore at a tinme as appropriate. |”or
topical adm nistration to aninmal |line. human) patients wth chroni c wounds)
the daily dosage | evel of the conpounds) in suspension or other

formul ation, could be fromO 001 to 30ng/m ) preferably from10 0 Ol to 10
ngln1 The phy5|C|an or veterlnary 'surgeon |n any event wi |l deternme the

o, o ' o, I T L L T 1 T T N 1




15 where higher or | ower dosage ranges are nented, and such are withui the
scope of this invention. Thus the invention provides a pharnmaceuti cal
conposition conposing a conpound of forrmula (1)) or a pharnaceutically
accept abl e sg@jdqollagieof , or solvate t?gr eof ) together with acripooneser
pharmaceutically acceptable diluent of carrier. 20 The invention al so

provi des a conpound of forrmula (1), or a pharmaceutically acceptable salt

t her eof ) orxsolfai@Cli(hepebEIN Or! cgqupiah.@méleus ptetal conposi ti on cont ai ni ng any
of the foregoing, for use as a hunan medi canment. 25 In yet another aspect,
the inventign vi de oynd of fornmula (1)) or a
pharnaceuti@%l %q‘ plﬁ?ggﬁdﬂﬁ)l 2e mﬁoﬁguﬁlhrihe manuf acture of a human
medi canent for the treatment of a condition nmediated by one or nore MVPs.
Mor eover )s t i@ =i2puenbi-Ofe Pravi @8Sqh)]CEISS,),0(2. AqeaNRQENd -l «fsagqul a (1), or a
pharnaceutlcally acceptabl e 30 salt thereof, for the manufacture of a human
nmedi canent for the aeatnent of atherosclerotlc pl ague rupture, nyocardi al

i nfarcti on, *Eaid(dRR (00 pwiv), vy triflas 1. Seaugy ?‘bﬂéé?z‘ﬁ@FY)&detlaﬂu“drf‘é%e tissue
ul ceration, 7s0mRsls). skin di seases, cancer netastasis) tunour angtogenesis)
age- related macul ar degeneration, fibrotic disease) rheumatoid arthritis,
osteoarthrihs and inflammtory di seases dependent on mgratory |nflannatory
cells. 39 AfEzelesonal | y) the invention provides a nethod of treating a

medi cal condition for which a MW inhibitor is indicated, in an animal such
as a mammal (including a human bei ng), which conprises adninistering to
said animal a therapeutical Ipt effective anobunt of a c d of fornula
(1), or a pharmaceuti cal acceptabl e salt thereof, a Bharmaceutical ly
accept abl e sol vat er entiMy) op a phar | 40 conposition
cont ai ni ng atep s%ﬁ or egoi ng. WO Oﬁbgﬂgﬁﬂ 2 JPCT/ 1 BOO/ 00667 Sti l
further) the inyenti’on provides a nethod ofll t I ng at heroscl erohe pl aque
rupture) nyocardial infarction, heart fail &te, restenosis, stroke,

peri odontal discasc, tissue ulceratlon) wounds, skin di seases, cancer

nmet astasi s, tunour angi ogenesis, age-related nacular degeneration, fibrotic
di sease, rheumatoid 5 arthritis, osteoarthritis and inflamuatory di seases
dependentS on migratory inflammatory cells, in a animal (including a human
bei ng)) which conprises admnistering to said aninmal a therapeutically
effective anobunt of a conpoundRoote €@Cpetbper(tbnedials) a phar maceutically or
veterinanly acceptable salt thereof) or a pharmaceutically acceptable
solvate of either entity, or a pharmaceutical conposition containing any of
the foregoing. 10 Biol ogi ¢gal data The conpounds of Exjanples 3) 4) S) 6, 7,
10 and 14 gave the foll ownged Cso val ues (in nM con tions) in tests

menti oned above: 15 MWP- -2 MVP-1 MVP-1 >100 >1000 >2000 >70
The syntheses of th npounds of *xMe |p ?
for use therd gdiNAustrated by the fo V\ASB%

of the mn@grnedlates
20 EXANP%ES ANDY) PREPARATI ONS

anpl es and Preparations.
p O/él/ xxviii C(ij/ viii or xiii
s} S
4 o
0" 0 X~ "o
e0. ;S&!
o]




Room tenperature (rt) nmeans 20 to 25C. Fl ash chronat ography refers to

col utm chromat ography on silica gel (Kieselgel @) 230-400 nesh). Nelting
points are uncorrected. 'H Nuclear magnetic resonance 25 (NVMR) spectra were
recorded usi ngomoRieker AC300, a Variap Unity Inova-300 or ac¥fapboedyt Y

| nova400 spectroneter and were in all Cases consistent with the proposed
structures. Characteristic chemcal shifts are given in parts-per-mllion
downfiel d fram tat| aspihydshbaNtERSiqoy), CORCBITHCATR 1. 120 aWaLi BEShohr

desi gnat i onthefNak} Ocqupeakl:srs e g s) singlet; d, doublet; t, triplet; q,

quartet; m nult Vass spectra wer e recorded using a
Fi nni gan gvag‘““reﬁ)ofd}éequa Oéo If? E‘?M’é derpraferit $ 2%t 0 1000 nass 30

spectronet ey Nﬁ(ﬂi‘%&\ﬂg ABY 183 bk B iR, IREFALMM and the cal cul at ed
and obser vecil ions quoted refer to the isotopi'c conposition of Lowest nass.

i exane ref @vsi={2p-Bmehosiptspeneqf eqhe)X aad0 ( bpplvy, DRIFAWDE) fob4. hou®S- 70C.  Et her
refers to diethyl ether. Acetic acid refers to glacial acetic acid.

1- Hydr oxy 7- aza- 1H1, 2, 3- benzotri azol e (HOAt))

N- [ (di net hy Bakital DstMdthods 2, 3-tri azol o[ 4, 5- b] pyri di n- 1-yl i net hyl ene] - Nnet hyh
net hani ni um hexaf | uor ophosphat e N—oxi de (HATU) and 7 azabenzot riazol -1 35

i;lu:_))éﬁta;lez(]? r%rokégzlégc %xlpeee hc%quglolill{) afr%ze%?rﬁgagtrmkg P%A?—F }ollmgﬁg tesit
butyl, "Bn" mrtsodbevh@we bagyd pothe %‘m%\r’r eriPeiRds teﬂwblt@%vaaﬁr%vmedlurrpeemc

conj unct15)npamldchby3\umda:rd sctsand mal practice. Exanple 1 40 WO 00/ 74681 33
pCT/ 1 BOO/ 00667 N- Hydr oxy

2-((4-{4-[ G(2-hydr et hox ridin nmet hyl phenyl } prperi d~n-1-yl)su
| phonyl ] - 2 LR BB Qﬁé?n?’ds)e%%/gy aze arﬁi@-‘-’ %"g‘“a‘mf“‘rr&drsm r%’z

tr', N- D nmedFsdlEnodmarimdec. (120005, 20k yitaticwigormydificaiak desiriprl bedpwt he acrd from
preparati on 70 (430ng) 0.93mmo1) in pyridnc (5m)) followed by

chl or ot réd're Erpé]“%l I &rﬂ% (130h1, 1.03mol) and the solution stored for "1z
hours. 1-71(3: nopropy() - 3-et hyl car bodi i m de hydrochl ori de (215rrg,
1.1 mmol ) akevmekggeéRybenzotriazol e hydrate (130ng, 0.93mpl) were added,
and the reaction stirred 10 for a further 2 hours. Hydroxylam ne

hydr ochl onde, ..t 318 Mdp- $mL%aryMa§przn%amaﬂaeth B ke Jse%rdlnmnemnr r ed at
room-t enper ature overtgclcﬁg@ reacti on m X re was

to
usi ng 2N hy§PEEPBRe °dp§??“r‘P°é‘HimF6‘1m°£F1 H6 r')“sarfamr%@rr% he“b“fﬁr reoad, ust ed
to pH 4. 23/\b&vME-50nil) wssagivaddiedie afdy@n pigulopherygnepurccicqtate (APMAX stk fisal ed) washed

wi th water @mns'arubmlmderzomumw& hmsfpwag en B RedR s B AsaPHurOl UM
chromat ography on silic | or onet hane: net hanol: 0. 88 ammoni a

usli n
C00-10: 33 aBo b 2oyt tac? Sraada i gt St el BB G PEL O B et )
(220ny, 499X0nMIThdB7cdutOEatiokioftnaymé BMSDbe sssay300BMS f i z) 6: 1.50 (s, 6H), 1.61
(m 2H) 1 80 (m 2H)) 2.36 (s, 3li), 2.68 (m 1H)) 20 3.0S (m 2H), 3.72
(m 4H) S (t, 2H), 4.79 (t, 1H, 6.76 (d, 1H, 7.0S (d) 1H), 7.17 (m
g—é—H)“" .76 (dd) 1 H, 9.00 (s, 1 H, 10.55 (s, | H. Exama 2

N- Hydr ox

2-{[ 4-( 4 {GTﬁamémhb%s&)enéamyﬂspwyixdaisanZnyb]cyc&hdmwwdsrpkrmé)mmewsdi n-1-yl]
sul phonyl } - [ ﬂ_ﬁ@! 1 5ilES

O (7- Azaben otrr a;pﬁ a% St C%dmftle%%%t id%émb%j ?ruor ophosphat e

(425ny, 0. 9SABTIoHYHeE I3 ?ﬁﬁaét"ﬁ)}f"ﬂ‘ﬁr sopr opy! am ne ( 1 SOpl, 0.70mm1) were
added to3m solution of the acid from preparation 71

Determination of E e Inhibition

The test compound was dissolved in dimethyl sulphoxide and diluted with assay buffer so that no more

than 1% dimethyl sulphoxide was present. Test compound and enzyme were added to each well of a 96
40  well plate and allowed to equilibrate for 15 nunutes at 37°C 1n an orbital shaker prior to the addition of

substrate. Plates were then incubated for 1 hour at 37°C prior to determination of fluorescence (substrate

cleavage) using a fluorimeter (Fluostar, BMG LabTechnologies, Aylesbury, UK) at an excitation



WO 00174b81 3q. PCT/1B00/ 00667 (300mg) O 63rnnrol) m N, N-di net hyl f or manude
(1Onl), and tire solutron stirred at roomtenperature for 30 m nutes.
Hydr oxyl anr ne hydrochl oride ( 158ng, 1.9mml) and additi onal

N-el hyl dnsopigpyl-adgi ne (410ul, |.9mo]) ~~ere added, and thg-fAAGHERH
stirred at roomtenperature overnight: The reaction m xture was dil uted
wth water (20m), and pll 7 buffer solution (20m ), and then extracted
with ethyl Javeggt aties (333 @lson wThengerodmOnﬂdmcr;gamyc)fﬂmroa%ﬁnm&e washed

wi th brine ﬁ(o;r%x)ige a X\@J &Eubgtgl%g)cleavtat{l%&algerd aﬁ& a(ng«.So(P’te)st)cm]; ou&d% n%g)trgggs a 4/ % OI‘ at ed in

vacuo. Tlre residue was tnt dr - soprop

title conpdififtf4% I9¥"OPFsthivt & Sol it <t‘lf(f22¢6??g)‘°“7’i ‘b“c’h‘i“'iﬂ“fidfs‘ﬂ’“’lé‘S@“/"l‘(ﬁ H nnr

(DVSO- db, 3BCGMymy aBvityl wad8alfuspted6H) , 1. 61 (m 2H) 1.80 (m 2H), 2.36 (s) 3H),

2.66 (ms1lH), 3.05 (m 2H), 3.28 (s, 3H), 3.& (t, 2H, 3.78 (m 2H)) 4.38

(t, 2H), 67# [;1‘ gs E‘;_L)7I6(rnZH) 7.35 (d, 1H), 7.76 (m

1H). 15 An 8"'“"“@1‘19%5)712N7690HN06502r-Pro

requi res CEnggneZgpargtion 7 04; N, 8.04% Exanple 3 N-Hydroxy

4-{[ 4- (4-{6-[ 2- hydr oxyet hoxy] pyri di n-2-yl } - 3- net hyl phenyl ) pi peri di n- 1yl ) sul

phonyl } tet o I MNP orddEIN S02 O
(E%WQJO ghbﬂ?grzq\%é’j %I\M %{9 %Qd%f&zer(%;trl\lﬁg r\labm riHsG]ﬁ|

Chl orotri net ution of the
acid frdh ﬁrsﬁb‘ﬁfdé‘taf“ﬁhf“’f?”t’?“s Isnoaym toghe skl PRI nclupnggoRe of HratiHSPFT BEHEME dC
(150nt) ) ardrcpy Adbekrsaution DOIHP-P, NaviR3 $rEMISD{1 UM ©n aSibvdtgdibe dhe 2Bmatof ABIIM
g-e?gebat U[ ﬁ:ofjlqg@rz afld IQME’ @Oag‘gngtc%clfmzﬁlgrh& gﬁMfAQ’gdAlwaQ gﬂgd ﬁflowed incubation for 1

met hyl am_nopr o - 3e car iimde rochl orij
17. 95n7 nol ) ¥ 1% m%wa?“é B2 “Pi‘%{fﬁ‘l“é“’(‘é“ &H@Wﬂdiyaf'"@%%’éfbff’? "R e added)
and stirri ng3masThe el wed todiluted i Uit H@ pssadSuffir (100006 TrisHhooknd Xy Clardinive
hydrochlsgri ey, b 0]13'9)Bn3434 SH ) WRSiDeS 1886 ofle AN LD ERIELLAB sk 1M red at
roomterrperature H‘&Z hours. The reaction m xture was acidified to pH 2
usi ng hydr oBHFBY ¢S , stirred for 30 nminutes, and the 30 pH then
re-adjusted to pH 4 using 1N sodi um hydroxi de soI ution. The m xture was
extracted wubdia@t hyl acetate (3x)) the conbi ned organic extracts washed
with brine) dried (MySO~), f Itered and evaporated rrt vacuo. The residue
was purified by colum chromat ography on silica_gel using eth acetate as
el uant) 2AndThedegrqeetisrubsrapried p Binrerst e NstREHA LA O T Ala e EPMS\Y d the title
conpound asua(un{smme(ladiemd;d ESex/BK),as &§Ylly desviDe0ip P.BbBSEm 3B94EEP/ 10BR0/ 00667 np

193-194C ° mbs&mge@@tcd b%QQJW%)s a Qalan!:ed gdro(l)ms rafe E, amtle‘Zlgs 2( {Gnd & bt 92 (m

2 2.36 4
3H)82 (m 2|—64 009@ S%g)%(a?dz 55%&3)5 M, reei‘%ectx(vgw ‘htc g%ﬂb%@a&cafﬁcnfﬁg ?_cbml_gu%asiﬁiwis m H)
7.12 (m 2HpM.7.3d (d, 1H), 7.62 (dd, 1H), 9.10 (s, Ili), 10.94 (s) | H)

25
Determination of Enzyme Inhibition

The test compound was dissolved in dumethy! sulphoxide and diluted with assay buffer so that no more
than 1% dimethy! sulphoxide was present. Test compound and enzyme were added to each well of a 96
30  well plate and allowed to equilibrate for 15 minutes at 37°C in an orbital shaker prior to the addition of
substrate. Plates were then mcubated for 1 hour at 37°C, prior to detenmination of fluorescence using a
fluonmeter (Fiuostar; BMG LabTechnologies, Aylesbury, UK) at an excitation wavelength of 328nm and
emission wavelength of 393nm. The potency of inhibition was measured from the amount of substrate
cleavage obtained using a range of test compound concentrations and, from the resulting dose-response
35  curve, an IC, value (the concentration of inhibitor required to mhibit 50% of the enzyme activity) was

calculated.

Inhibition of MMP-13

Enzyme Preparation



LRh4S : m~z 520 (M+1l)' 10 Anal. Found. C) S7.73; H, 6.39; N, 7.99.
C23H-3N~O, S requires C, S7.79; H 6.40, N, 8.09% Alternative route:
Hydrogen chl ori de gas was bubbl ed through a solution of the tent-butyl

et her from pr eagoatésen 133 (3.0g, S. 22 1) in anhydrous trigdy@oOaREe" i C
acid (30nl) and dichl oronethane (30nml) "Tor 10 m nutes, then stirred at room
tenperature overnight. N trogen gas was bubbl ed through the 15 reaction

m xture for lhour and then SN NaCH solution until the solution was pH6. The

resul ting phmnpaclsmrﬁmwp m&ls gbaie@bﬂ@mu éoﬁp%ﬁ& (ﬁ(ﬁg omn&qmy&ng h cold

water. The resulting solid I ssol ved 1n etate (500nl) and
t he organi cPE§Ere %67M§Wél§°wrfmlaWi°8F Cé)??!?@ﬂﬁ‘?Ckéﬂﬁf‘°b?”Efra§”t‘?jS'd?ﬂ) and
then dried ¢haAABDA)or 2fhbird @BRd HEME-1Eoncentiugt edssaybuffa¢iooM 1o, 200N Nixg, t o 0C

overni ghts azpalid, F&m@lzmo\mnfsls'ms@@écg@&h}ﬁg B Cohggthy! acetat e

and drie € conpound was obt ai ne el ge soli 0 (I.C&, 60%.
Exampl e 4 Ngqni:eymlm enzyme used in the assay was 1

4-{[4-(4-{6-[(2S) -2, 3-di hydr oxy- 1- propoxy] pyndi n- 2-yl } - 3- met hyl phenyl ) pi per
i di n-1yl ] sukphary! } totrahydro-2H pyran-4-carboxam de 25 HON H O Me OH
~OH NJ sot Chlorotrinmethylsilane (168pl, 1.32mmpl) was added to a sol ution
of the acid frompreparation 73 (318ng) 0 60mmol) in dichl oronethane (6nl),
and pyri i néhe(ferpgeme ghrate ped i st eed i2sdinp Frodda-Sly-ryedm-FempdrdaiMreNtnder a

ni trogen at Magphieiberafe@éncéntr@hitised in the assay was 10uM

1- (3- D net hyl am nopropyl ) - 3-et hyl carbodri m de 30 hydrochl oride (138ng)

0. 72mmol ) and 1- hydroxy 7-azabenzotriazol e (90ny, 0.66mv1l) were added, and
stimg was Begminafiopal BuggmeInhbition hor hour. Hydr oxyl ami ne hydrochl ori de
(124mg) 1.80mm1l) was added and the reaction stirred at roomtenperature

for 2 hoyy smmfeco;;.ﬁﬁmwaeahssmeawuﬁemmlpﬁomp%ahm w‘nﬁ]asl/@glﬂ’ﬁr soliGo iRl due

di ssol ved i an ut|o acid n rochloric
acid (2M) G“'W% %@Tthf/i%‘@&(’xfféwﬁ@? 7ef"B ﬁiﬁﬁ‘g%’? if“ en S “éerrcez‘a‘![é? 5’69°5‘.U¥1ﬂ‘i es. The
sol uti on wayeltildte) {Taerddifiantef spbstrate to cqchwellgppated jthg steeign. tidro@scengnigtensifewases ul t i ng

preci pi t at e dddnhiherneinl 206 erelitethordiie:r EotuonBEPefStitivd BiGglstday, 10 FidiiiAgham,
chromat ogr amza:%m?&alnﬁ% d&?&m MShdAG aSH gxfl} ﬁ( %@&Qﬁ@&s{)‘% Hﬁ lcncg%p 10) as

el uant) and_ recrysta rom net han ~- 1 SOPr.opy er to give the
title co?eroH‘h‘H“‘%{’sw“émﬁ%‘i‘Tdé‘°§‘8}e ""B°““'(°§f)‘6ﬁ’f©‘“%a®% obtaingd e 2 pRRSEEH PP MHZ)  8:
1.61 (m 2HyoncehtrafiSns gl fr@rihe restilti@ofespRid)cYrvQ a6, (aige (GfonceRra@ of inhibite) ) 3. 03
(m 2H), 3 %m%d%Llh(bmsow&!rﬂ)thce&yrﬂélct(vm)“ael'«!)abculﬁed68-3-89 (m 4H), 4.15 (m 1H),
4 25 (m 1H) 4.56 (br, s) I H, 4.80 (br, s, 1 H, 6.75 (d, 1 H), 7.04 (d,

1 H) 7.14 2H) 7.34 (d, 1 H) 727 S(mM 1 H, 9.14 (s, | H, 10.96 (s,
1H). 10 L h*bm 14(|v|+1) Anal . Found: C, 50.70, H 6.00; N, 6.93.
C~6H~SNs2Z&IS; 0. 6HzO0 requires C, S0.97; H, 6.21; N) 6.86% 15 Exanple 5

N- Hydroxy g

orenarat
4-{[ 4- (4- { 6-TTBR5™5%di hydr oxy- 1- pr opoxy] pyri dui - 2-yl } - 3- met hyl phenyl ) pt pe
ridin-1yl] su | phonyl } tetrahydro-2H pyran-4-carboxam de Me ~

Catalytic domain MMP-14 was prepared in Pfizer Central Research laboratories in a standard manner
from sources known to the skilled person, including some of the references mentioned heremn., A 10uM

30  enzyme stock solution was activated for 20 minutes at 25°C following the addition of 5pg/ml of trypsin
(Sigma, Dorset, UK). The trypsin activity was then neutralised by the addition of 50pg/ml of soyabean
trypsin inhibitor (Sigma, Dorset, UK), prior to dilution of this enzyme stock solution in Tris-HCl assay
buffer (100mM Tris, 100nM NaCl, 10mM CaCl,, 0.16% Briy 35, pH 7.5) to a concentration of 10nM.
The final concentration of enzyme used in the assay was 1nM.

35

Substrate

The fluorogenic substrate used in this screen was Mca-Pro-Leu-Gly-Leu-Dpa-Ala-Arg-NH, (Bachem
Ltd., Essex, UK) as described in J.Biol.Chem,, 1996, 271, 17119.



,, OH~OH NJ HON SOZ H O 20 The title conpound was prepared fromthe acid
from preparation 74, follow ng the procedure described in exanple 4. The
crude product was punfied by crystallisation fromethyl acetate to give an
of f whtte sowiocho@ddddny, 58% . 25 np 1§§- 130C ' H nnt ( DVBO- dglcr/mifidneg | z) 8:
1.60 (m 2H), 1.78 (m 2H)) 1.90 (m 2H), 2.36 (m SH), 2 64 (m 1H), 3.02
(M zIP), 3.20 (M 2H), 3.40 (m 2H), 3.72 (m 2H) 3.78 (m 1H), 3.83 (m
2H), 4.14 (m 1H- 4.24 (m |H), 4.55 (dd, IH)) 4.80 (d) 1H), 6.75 (d, 1H),
7.03 (d, 1H), 7.15 (m 2H 7 32 (d IH, 7.75 (m 1H) 30 9.14 (s, I1i))
10.9S (s, I'H)~. » (M+23) " Anal. Found: C, 55.32; H 6.57; N,
7.28. C26H'N, O, S; H10 requires C, 55.02; H 6.S7; N, 7.40% WO 00l 74681 37
PCTI | BOOI O0fhG ¥ adpeasimkdin Be Mmblhakin€oay described for MMPs 2, 3 and 9.
4-{[4- (45{6-[2- hydroxyet hoxy] pyri dm 2-yl } - 3-met hyl phenyl ) pi pendi n-1-yl]sul p
honyl } pi pendne- 4- car boxam de di hydrochl oride Me OH N~O~ i NJ HOHN Ss 2HC
N H Hydr ogeif® BhiPGRREEs Judptempishs careotir ¢ iyRtay o ber vk gsokarirf fh of the
hydr oxan ¢ @opands poaisprepadaisterd B, 438 hgerdy R2dmipitgred in admptivanitia (20nt) ,
and the sol 4. QRuiaAS oSleffiRbly AdceptR BieR BREHAUER wililehNBo fEALdABu Xt Ur €
was_ evapor ahtdr%l%istlr %ovar'lgagrl) ar? Qm}aa(\? crlersalctcci:l’!? rae)%a%%{ertgege"d b\cM%ff h 'snt;‘?tdgaa'{l"m . The
solid was recrystalllsed from nethanol jether rto aftord the Tt compound
as a whi'fe Bdiding sublggaity in thoyfogm of tapjetp epptaipipaseh. ceiicnt @O lgptosd o8B (m  2H) ,
1.80 (m 2Hppsulds. dDdvuletgithed kppe oRin3bniftere widhkgipichtsodomAhe fam(ontlixSiolunas 8 (m  2H))
|2' 38 (7m042 l%spcr%ig%ﬁ:o&mm_;ﬁ:;ofmrin% 'ogc%lo(lxlin’g %&g% ’Thcgi:ox%;%'\m[h o@%alt%%ﬁd)bc %mol H}ed 1811609;(; ( d,
1::')') ' 9' 18 ECﬁ’?sulFs'_(Dr mt]%tﬁ%hrgen?ﬂ(g gge 5%(5‘1)0’( who_i um %(%Hbellc_i%fss?luﬁon of s(aHl]capsul s or tablets (m
’ for a particular time following oral administration Dissolution could be controlled by susceptibility of the
15 formulation to bacteria found 1n the duodenum or colon, so that no substantial dissolution takes places
before reaching the target area of the gastrointestinal tract. The compounds or salts can be injected
parenterally, for example, intravenously, intramuscularly or subcutancously, For parenteral
administration, they are best used in the form of a sterile aqueous solution or suspension which may
contain other substances, for example, enough salt or glucose to make the solution 1sotonic with blood.
20 They can be administered topically, in the form of sterile creams, gels, suspensions, lotions, ointments,
dusting powders, sprays, drug-incorporated dressings or via a skin patch. For example they can be
incorporated into a cream consisting of an aqueous or oily emulsion of polyethylene glycols or liquid
paraffin, or they can be incorporated into an ointment consisting of a white wax soft paraffin base, or as
hydrogel with cellulose or polyacrylate derivatives or other viscosity modifiers, or as a dry powder or
25  liquid spray or aerosol with butane/propane, HFA or CFC propellants, or as a drug-incorporated dressing
either as a tulle dressing, with white soft paraffin or polyethylene glycols impregnated gauze dressings or
with hydrogel, hydrocolloid, alginate or film dressings. The compound or salt could also be admunistered
intraocularly as an eye drop with appropriate buffers, viscosity modifiers (e.g cellulose derivatives),
preservatives (c.g. benzalkonium chloride (BZK)) and agents to adjust tenicity (e.g. sodium chloride).
30  Such formulation techniques are well-known in the art. In some instances the formulations may
advantageously also contain an antibiotic. All such formulations may also contain appropriate stabilisers

and preservatives.

For veterinary use, a compound of formula (I), or a veterinarily acceptable salt thereof, or a veterinarily
35  accepiable solvate of either entity, is administered as a suitably acceptable formulation in accordance
with normal veterinary practice and the veterinary surgeon will determine the dosing regimen and route

of administration which will be most appropriate for a particular animal.

Reference to treatment includes prophylaxis as well as alleviation of established conditions, or the

40  symptoms thereof,



20 N Hydr oxy

4-{[4- (4-{6-[2- hydroxyet hoxy] pyri di n-2-yl }- 3- et hyl phenyl ) pi peridin-1-yl]su
| phonyl } - 1rret hyl - pi peri di ne- 4-carboxanmide Me ~N O ~OH O N r HOHN SO02 N Me
The titl e conpowmwdiésms prepared fromtyje acid from prepar at irar1E&/ 086w

hydr oxyl am ne hydrochloride 25 followi ng a sunilar procedure to that
described in exanple 1. The reaction m xture was acidified to pH 2 using
hydrochloric acid, this mxture stirred for 45 mnutes, then basified to pH
8 usi ng soQibml kigrentdrdll Rinfdtrkioh @infudNghnc. h:rrhun;spasaalsufteidary ddag iextaract ed with

ethyl acet at . (3}, hhieoTR) DR P08 8\9&[2%@5%9%93 £Tl,|.B00100667

extracts was en pane, tere and

evapor at ed Py éas 01 148 al“%‘é‘i’sﬂﬂéfcrﬁ\'ié%f“ﬂ'?q 5e‘85 BeRHCRel Agtided Seei o af f or d
the title corpotdguf3diigconBbdnds wikkonmm foMNVBE-50G pre@ @V 5dxb 20D, BHof( M 2H) ,

t.78 (m 4|_aQtwc Jtmﬁﬁmémad%mstran%n ﬁngﬁy&)rm%ld)morgatgﬁm(a%ap %J;_)Dlate.z 40 5 (m 2H):

2.59-2.75 (m 3H), 8 (m 4H) . 4.3S(t. 2H), 4.75 (t, 1H)
6.75 (d, 1H), 7. 03 (d) LH) 7 15 (m 211), 7.32 (d, II11), 7.74 (m 1H), 9
06 (br) s, Fﬂzmaicalla@mmswlmw angmal (upq) humpipgents wih ghigawoupds the dailosagedpvembund:  C,
57.91, H, Ghe&2mpbunds, inlspadion &iofhbd, fEMNuIDE;cOul3elifOm D 6@Us 30a/n(, prefelabY4pbmH, 6 86,

N, 10 41 Bg)q)rrpol mg N Hydr oxy

2-[4-(4- {3 [ l) 3-di hydr oxy- 1- pr opoxy] phenyl ] - 3- net hyl phenyl ) - pi peri di n-
| yl sul phonyl ] - 2 met hyl propanam de 15 Me / OH ~OH NJ HOHN~-S02 Me Me The
title conpdbnphyside opregparyedrefon oreny dvent adlidelerime tir preliplaegdt whoh willbe mpg| | owi ng a

simlar prageefes ;nondtvkmpgl@,ﬁerrdi,mmvam@mml @elgatanahﬁmxﬁgm RtQdHCt was
recrystallised

pr oduct émtlcnt -E]ﬁ O\msaéesmﬁ c%eml l-azlalsl crag c casc Fl re tan |°PC° \{xc mdm%ua x%s aImEt:%d

uors were evaporated in
vacuo, d&hd VQ’B“b’ﬁ‘?‘“’F?‘l‘%“ﬁV‘g‘tfé‘PgEﬁfF ”t‘,"ﬁi‘eﬂ)ﬁ%ﬁs&fﬁf‘rﬁwQ‘.’)ﬁSC%‘*Pf‘b‘a‘“b“&mnum ng an
el ution gradi ent of dichloronethane: net hanol (98 2 to 95:5) to give an

288:\/}4; ;)ngl TS nve S,Jn% romcséﬁm@rmd&wcin%dnpra&tgg unllﬁﬂt{;muHagrsra (DI\/ISO ((j(rjn
1H)) 25 3. ar{“?ﬁc‘ﬁ“ﬂ]—‘y ace iaglgsa?%er(sg"_ﬁ)r sol_% .?hirec(f tog lg%_')wnhF%}Shér?ac(ch 1§'ﬁ5cep 98 (

1H), 4 56 (dipentosfparter 82 (m 1H), 6.82 (m 3H), 7.0 (m 2H), 7.12 (s, 1H),
7.26 (meolH), 8.94 (s, 1H), 10.69 (s, 1H). LRMS : mz 529 (M23)' 30 Anal .

Ef)ugdg 4;C’ N,Sﬁléjm d.g%lﬁl’alsoG prc?vQ(ics aI\(I:’om§duergdf fognuli-é%,’ o'Nk g’agagué%%cr[m%ggiltr tﬁ:%cog:)ar 58. 60;

solvate thereof, or a pharmaceutical composition containing any of the foregoing, for use as a human

medicament.

25 In yet another aspect, the invention provides the use of a compound of formula (I}, or a pharmaceutically
acceptable salt thereof, in the manufacture of a human medicament for the treatment of a condition

mediated by one or more MMPs.

Moreover, the invention provides the use of a compound of formula (I), or a pharmaceutically acceptable
30  salt thereof, for the manufacture of a human medicament for the treatment of atherosclerotic plaque
rupture, myocardial infarction, heart failure, restenosis, stroke, periodontal disease, tissue ulceration,
wounds, skin diseases, cancer metastasis, tumour angiogenesis, age-related macular degeneration, fibrotic
disease, tTheumatoid arthritis, osteoarthritis and inflammatory diseases dependent on migratory
inflammatory cells.
35
Additionally, the invention provides a method of treating a medical condition for which a MMP inhibitor
is indicated, in an animal such as a mammal (mctuding a human being), which comprises administering
to said animal a therapeutically effective amount of a compound of formula (I), or a pharmaceutically
acceptable salt thereof, or a pharmaceutically acceptable solvate of cither entity, or a pharmaceutical

40  composition contaming any of the foregoing.



Exanpl e 9 N Hydr oxy

4-{4-[4-(3-[(2R) - 2,3-di hydr oxy- 1- pr opoxy] phenyl ) - 3- net hyl phenyl ] - pi peri di n-
1yl sul phonyl } -t et r ahydr o- (21 3) - pyr an- 4- car boxani de 35 WO 00/ T4681 3g

PCTI 1 BOO1006§/, QIR OHIi ~OH NJ HOHN_SGZ O Chl orot nnet hyl § /ﬁ;} ’0%7%1

0. 37mop1l) was a oPto a solution of ttte acid from preparatlo

0. 17mvol) mdichl oronethane (2m)) and pyridine (Im), and the sol ution
stored at room tenperature under a nitrogen atnosphere for 1 hour.

1-(3- Di met hyd e r919;4113?p{%vs%uwcaa@crmgﬁmgn;(hggschwbp RS mﬁ%“'f??" QatfAOTY

0. 21nmmol ) an roxy- /-azabcnzot naz rc added and
stimg was OGRIPH ’dfaf“d? resterogis $TFPKT PesBtAntal duoady. aszwu&mtwe Weyrds Semdistsede (36nD)
0.5l Mol } wemsicer hemtaag] cdeduramgbgtnass, fgeaddtdd ancubt depanershioatfibiotditeise Maataahidir € for a
further 2 h%ﬁg, osxbmt@%tmmmm%wa@s m@&dd& An%ggorwnhnm%m@m% 2 kel -

aC|d|f|edt? d ng %{1 | oric he m xture stirred.
vi gorously %" %“ﬁ“é’ﬁ? eingh, whifh Cﬁ?l?ffs‘ég a\‘}\%gmé’?{‘? AT WAt PREraHtEHY Bfset hane
(3x30nml), t mecushbiomeendeidamile Destephashaseunralleel vat@infriloz&0z2ble salf thtrtedroed and

evapor at ed Fhank@GialltRcep@se PLLté Sfieididr danty, o04 ]&hﬁﬂh&ﬁlkﬂ%ﬁp@ﬂhﬁ&ﬂbﬁnﬁ@ar@io“ ca gel
usi ng di chl g‘ggr;%wgane met hanol (90: 10) as eluant to afford the title

conpound_ as an white solid, (40ng) 43% . nip 141-145C 15 'H nmr

(DVBO- dbj® 400MHz) 8: 1.60 (m 2H)) 1.78 (m 2H)) 1.90 (m 2H), 2.20 (s,

3H), 2.38 (Bjolo2ellda®® 62 (m 1 H), 3.03 (m 2H)) 320(m 2H) | 342(m 2H) ,
3.66-3.90 (m) 6H), 4.01 (m 1 H), 4.60 (m 1 H, 490 (m 1 H, 684(m

3H), 7.14 ( 3 7 1H) 20 LRVS
. mz 571 (ﬁl“z‘é’?“"@“%ﬁaﬁ;”mﬁé%é &7 g’g““‘;zl%g("ﬁ)“‘%"”g%‘}*g g“"ié&“‘%‘b 7H~6NZCBS
requires C, cwnmiynsmtce?'e@f'owabsvcn % Exanple 10 25 N- Hydr oxy

4-{4-[ 4- (83- MMS) - 2- hydMpxy - 2- hydupky et hyivpetshoxy pinemy | ) - 3- met hyl phenyl | - pi
peridin- 1yl sy phonyl }sgt r ahydresdH pyr apnsds car boxgg de a OH ~OH NJ HOHN
SO- O WD 001 74681 40 PCTI 1 BOO/ 00667 The title conpound was prepared) fram
the acid from preparation 80, Collowng a simlar procedure to that

descri bed mTesssmtirkee oDhe Fihpuih of e ipyeriduiant] offleesni¢rmediater fat welthangit de illustrated

met hanol / di + 80RIARE Ex8ipe ind PRPRibAE resulting precipitate filtered and
dried to,afford the title conpound as a buff coloured solid, ( 158ny,-45%

EXAMPLES AND PREPARATIONS

Room temperature (rt) means 20 to 25°C. Flash chromatography refers to column chromatography on
silica gel (Kieselgel 60, 230-400 mesh). Melting points are uncorrected. "H Nuclear magnetic resonance

25 (NMR) spectra were recorded using a Bruker AC300, a2 Vanan Unity Inova-300 or a Varian Unity Inova-
400 spectrometer and were in all cases consistent with the proposed structures, Characteristic chemical
shifts are given in parts-per-million downfield from tetramethylsilane using conventional abbreviations
for designation of major peaks: e.g. s, singlet; d, doublet; t, triplet; g, quartet; m, multiplet; br, broad.
Mass spectra were recorded using a Finnigan Mat. TSQ 7000 or a Fisons Intruments Trio 1000 mass

30 spectrometer. LRMS means low resolution mass spectrum and the calculated and observed ions quoted
refer to the isotopic composition of lowest mass. Hexane refers to a mixture of hexanes (hple grade) b.p.
65-70°C. Ether refers to diethyl ether. Acetic acid refers to glacial acetic acid. 1-Hydroxy-7-aza-1H-
1,2,3-benzotriazole (HOAt), N-[(dimethylamino)-1H-1,2,3-triazolo[4,5-b]pyridin-1-ylmethylene]-N-
methylmethaninium hexafluorophosphate N-oxide (HHATU) and 7-azabenzotriazol-1-

35 yloxytris(pyrrolidino)phosphonium hexafluorophosphate (PyAOP) were purchased from PerSeptive
Biosystems UK. Ltd “Me” is methyl, “Bu” is butyl, “Bn” is benzyl. Other abbreviations and terms are

used in conjunction with standard chemical practice.

Example 1
40



np 132-134C 'li nnr (DVSO d4) 400MHz) b: 1.60 (m) 2H), 1.78 (m 2H), 1.90
(m 2H)) 2.20 (s) 311), 2.38 (m 2H), 2.62 (m 1H)) 3.02 (m 2H)y, 3.20 (M
2H), 3.42 (dd, 2H), 3.68-3.90 (m 6H), 4.00 (m 1H), 4.60 (t, 1H), 10 4 97
1 H), 6.8wo(oomee8H), 6.90 (m 1 H),337.08 (s, 2H), 7.15 ($crAsdoooss? - 29

1 H) 9.14 (s, 1 H, 10.98 (s, 1 H. Exanple 11 N Hydroxy

4- {4 [4-(3-{1, 3-di hydroxy- 2- propoxyphenyl ) - 3- net hyl phenyl ] - pi peri di n-1-yl su
| phonyl } 15 welydredyyef (4004 2¢-L2pydranetibxppytibio aimidchethpheay! pipktiduNDy 1}sibihy82 O The
title conpoyagi@s.pftai ned (25% as a white solid, fromthe acid from
preparation 78 and hydroxyl am ne hydr ochl onde, using a sunilar procedure to
t hat described in exanple 9. 20 "H nnr (DMSO-ds, 400MHz) b: 1.60 (m 2H),
1.79 (m 2H), 1.90 (m 2I—I)Me (s, 3H, 2.39 (m 2H, 2.62 (m 1H) 3.02
(m 2H, 3.20 (m 2H, 3. H~_ 910 (m 2H), 3.84 (m 2H), 4.24 (m
1H), 4.78 (m 2H), 6. ) 8.90 (m 2H), 7.14 (m 3H), 7.28 (m 1H),
9.18 (br, s, 1H). 25 M~ m z 570 (MF23)+ Anal. Found: C, 56.98; H, 6.65,
N, 5.1 S. G,H CeB8. 20 requires C, 57.22; H, 6.76) N, 4.94% Exanple 12
30 N Hydr oxyoH SO,

2-{[ 4- (4-{3-[ 2-¥fe¥tyl at nnD) et hoxy] phenyl } - 3- met hyl phenyl ) - pi peridin-1-yl]s
ul phonyl k- 2net hyl pr opanat r ude hydrochl ori de WO 001 74681 41 PCT/ 1 BOO/ 00667

M ~ ~ H O~ Ve hl or omet hane saturated with
hydr ogen chf B’r’?"&%“y%‘"f’? 51 waégég%d& Sd’lvg"“ °5?‘E1T°i‘dc§'r?md’f°p1‘ﬁ‘8“ M B%am-c acid
f r om pr epar &@3monl) 83yiidir2 (), follev2diyrhlprofnmetivigime G3outeltBmmel) nd fid Jolutemd t he

reaction stiurEdek 134 ho(u@qf(k 5&@;@@5@2@;@ ERficadlodiAE @dm&h@.dwssmgtl ng

t at | .t t t th
8:: Iegldplu ng‘ere %’/Ygi ule lqlr %B%bcnﬁoglazor?% agd(t wmg hl 9f’i~1in.n'u():1bwc(?er a%g%,&nc?tﬂe r’eac?on st?rr;cji ( 98nn‘g,

85% . np0180caBHe 21*{9““s ﬁyﬁwlafc‘wséi°6%‘)"d%@%§mz?)8mewb pesgign pdded, eﬂ}he regctgh (m
2H)) .78 (anired2toom BmiddatfrsqverdiEht. Th&redsBon(muxtur8 s aciBfidd 2o fHM usidg-HN hydro@d®n¢ m  2H) )
3.72 ( m 2|_Dcxd s%.rrgﬁor(aﬁ houz klbdihe@t-hgxg{ &mjus%h'{)msz \Q§erQ§)ml)2J§Da’ddeZ tl;lcaes(llﬁng 1H) ) 7. 34
(m 1H, 8 ggzxp(tge filteted, wl_ghéd w18 ‘water agch dnc(il' 1|1_r!)dcr vacuum. This solid was purified by column

chromatography on silica gel using dichloromethane:methanol:0.88 ammonia (90:10:1) as eluant to

15  afford the title compound as a white solid, (220mg, 49%).

NN

mp 137-140°C

'H nmr (DMSO-d,, 300MHz) 5: 1.50 (s, 6H), 1.61 (m, 2H), 1.80 (m, 2H), 2.36 (s, 3I), 2.68 (m, 1H),
20 3.05 (m, 2H), 3.72 (m, 4H), 4.25 (¢, 2H), 4.79 (t, 1H), 6.76 (d, 1H), 7.05 (d, 1H), 7.17 (m, 2H), 7.35 (d,
1H), 7.76 (dd, 1H), 9.00 (s, 1H), 10.55 (s, 1H).

Example 2
N-Hydroxy 2-{[4-(4-{6-[2-(methoxy)ethoxy]pyridin-2-yl}-3-methylphenyl)piperidin-1-ylJsulphonyl}-2-
25 methylpropanamide

Me 7 I
\N O/\/OMG

2.
SO
HOHNMe Mo 2

O-(7-Azabenzotriazol-1-yl)-N,N,N'N’-tetramethyluronium hexafluorophosphate (425mg, 0.95mmol) and
30  N-cthyldiisopropylamne (150ul, 0.70mmol) were added to a solution of the acid from preparation 71



LRVS : mz 490 (Mt1)* 15 Anal. Found: C, 54.25; H 6.93; N, 7.44.
C25H, 3N, G6S; HA ; HZO, O I CHzCl ~ requires C 54.S6; H 6.97; N, 7.60% Exanple
13 20 N Hydroxy

2- [ 4- (4-{ 3- (¥crdorugaeet hoxy) phenyl ~- 3- gt hyl phenyl ) - pi peri di pedapgdeugéphonyl |
- 2met hyl propanam de hydrochloride Me ~ O-NH2 i O N HOHN_ XSGZ HCI Me Me The
title conpound was obtained as a solid (76%, fromthe hydroxarrnc acid

from pr epar@iomg 688mol2d Nfrodilnawimghahide(1 philp eedivisautde sekd Hedmianpexaapt e 12. nmp

204-206C B\S\QHQQI Zlgg}%laﬁﬁgxe E cﬂl@gé 98@1\26179nmldl)Qmaﬁélmgqubduség%y]a}n&l 8. 1.48

(s, 6H)) 1.60 ng( I-% d’g} 3.06 (m
2H), 3 20 ((€10pl2] r)lmo ef?egdcteiinan clrjac 0'215“261 rto?m querange (ya_mlelf,h Thgiqjcjxorv 12 (s,
210), 7 18 sistpre bhd)diudd 3B warn (2@H) nd 8110 butlecheolugon (20ki)), anBthO@Gxsted Hietl LRVS

mz 47G (SM"athate ('93&%} ’IEQ&HQmeer axﬁcs:xg;;]ets wﬁ\e w@shgd‘lmth Nvmez}x?%ater%) ern 958 HC1; 0

SH=0 r equue % rxam-g

4-{[ 4-( - 4- {( g%(}),i?ered afnchcvz)xeao afec?m va ud E’I?e rfs?lu%was mnat ﬁé?}’y'i 5) pet}lge g%rd 1yl ] sul ph
onyl } t et raH?ﬁrﬂech‘Hmm}Psanﬂﬁwélé?rsﬁ@%&%?h’eélﬁydrochI or| de Me i O-NH2 O N HOHN
52 HCI O A saturated solution of hydrogen chloride in dichloronethane
(250mL) was ag ﬂﬁ 0 a solution of the 15 hydroxam c acid from preparation
90 (4. Sq, 70 n’m)(tf i n dichl oronethane (30nl), and the reaction stirred at
roomter‘?’Berature for 3 '/z hours. The mi xture was cooled in an ice-bath,

the resul ti 'me%uaﬁm{zﬁs l1 4@ (s e, fsi (m and.seas ey 296 ¢3HY 2 6hin) (1 Eishane,

| i th t th
tlﬂ‘eecof};oun (€51 Al 9*”??‘%“?”3%%%” G Rl dub o g E) ' 2 1
(m 2H), 1.78@HD2 ()“'ELHQO (m 21i), 2.19 (s) 3H)) 2.38 (m 2H), 2.62 (m

1H), 3.02 (m 2H)) 3.19 (m 6H), 3.70 () 2H), 3.83 (m 2H)) 4.18 (t) 2H),
6. 92 (M153H)nal. Foul o 8i65:d.12; K, A6h. €81, NI B:0.2: 81,8 Feqlittt ¢ Jsblko; HD7 42N (642 1H) .

Example 3
N-Hydroxy 4-{[4-(4-{6-[2-hydroxyethoxy]pyridin-2-yl}-3-methylphenyl)piperidin-1-
ylJsulphonyl} tetrahydro-2H-pyran-4-carboxamide
20
Me (© |
\N o ~_OH

0 _N

HOHNHOZ’

(o]

Chlorotrimethylsilane (2.1ml, 16.46mmol) was added to a solution of the acid from preparation 72
(7.55g, 14.96mmol) in N,N-dimethylformamidc (150ml), and pyridine (150mti), and the solution stirred

25  atroom temperature under a nitrogen atmosphere for 1 hour. 1-(3-Dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride (3.44g, 17.95mmol) and 1-hydroxy-7-azabenzotriazole (2.04g,
14.96mmol) were added, and stirring was continued for a further 45 minutes. Hydroxylamine
hydrochloride (3.12g, 44.8mmol) was then added and the reaction stirred at room temperature for-72
hours. The reaction mixture was acidified to pH 2 using hydrochloric acid, stirred for 30 minutes, and the

30 pH then re-adjusted to pH 4 using 1IN sodium hydroxide solution. The mixture was extracted with ethyl
acetate (3x), the combined organic extracts washed with brine, dried (MgSO,), filtered and evaporated m
vacuo. The residue was purified by column chromatography on silica gel using ethyl acetate as eluant,
and recrystallised from methanol/ethyl acetate to afford the title compound as a white solid, (3.75g,
48%)



25 LRM5 : mz 518 (M+l)* Exanple 15 N-Hydroxy

2-[4-(4-{3-(2-N, N-di net hyl am noet hoxy) phenyl } - 3- net hyl phenyl ) - pt'peri dm 130
yl sul phonyl ] - 2- net hyl pr opanam de WO 001 74681 43 PCT/1B00100667 Me ~ | Me
O-N-Me O N HGjGuookdr @ Me |- (3-Di net hyi m nopr opyl ) - 3- et hyl %ﬁpm%ge

hydr ochl ori de (130ng, O GBmmtol) and 1=-hydroxy-7azabeii zotriazole ng) O
59mmvpl) were added to a solution of the acid from preparation 83 (270ng, 5
O SSmmol ) in pyndine (6nml) and d~chl oronmet hane (6nil) under a nitrogen

at nosphere, and the suspension stirred for 30 m nutes N, N-di net hyl f or manr de
(5m), was BdEH*"and the reaction warnmed to 50C to obtain a sol ution.

Hydr oxyl ant ne hydrochloride ( I 1 Sng, 1.65mvbl) was added and the reaction

stirred at HOAMOMRIGRE LEdNEESs. [ @F (rk S OW (B 20) D2 (BB, b 9Vl Weet L85
partitioped betwee%]Q§4 7o, 191 PO e, b \ak Hi7 bu(ff H?zsoFiTtlJ’YMi%?)n (30nt),

eflryl_acetate (10Qpni) —and e
Bd the. Bhaen<lpan i ridmehade iy 4r Gay heihet W ¢ H S 0Mhatbr
(2x30ml) , WHard), 7-3Der})). Hivdd 1INASZOL 1), £.1¢ 6.eHed0 Hhisl 1®vapor at ed i n vacuo. The
resi due was azeotroped with toluene (3x), and ethyl acetate (2x), and dried

under vacu . .afford the title conmpound as a solid, (180ny, 65% .
“H nm (DNLE%“ bm%%f\‘ﬁz]} b: 1.48 (s, 6H), 1.60 (m 2H), I.78 (m 2H)) 2.19

(s, 9H, 2.&0 (m 3H), 15 3.03 (m 2H), 3.76 (m 2H), 4.05 (t, 2H), 6.80
(m 2H) ,106.48@. onpd. CHp.73,H, 0B); V.99 28HH,,NQ, I Rquiss, C, bT19) H, 62028809%. 1 H). LRMVS :
mz 504 (MHl)' 20 Anal. Found: C, (0.43; H 7.50; N 8.08. C~6H'N, CSS;

0. 75H~0 requues C, 60.38; H, 7.S0; N, 8.12% Exanple 16 N Hydroxy

4-{[ 4- ( 4- { Hlemmivhyphty:aiynogee tilyrdd sa3wabttivie phveghalsdlpiop efthedérrbuft gledfsad phonyl }t et

r ahydr o- 2Hgyd ahtiof 168 Q0K B i MIGEQEH 6o L6 c 28 (YBmi antlaihidVeme@add (FoRIIN SCOZ HCI
O A sol uti on f di CQ,' or.omet hane sat ur at d_dh 'Eh dro an ghl or.i ée (20nl) was
S0 0P P01 TH RAFOR AN Py | PO 15 SR RET DU 347,

added to _a ‘sol ydroxam ¢ ‘achd ) .
0. 58mol1§  rrradiion Fuerofvikhpi ars tet ONAIOH sebytontupid ths srlyipt was PHS. \ifr QOINRA681 44
PCT/ 1 BOO/ O0QfeRipitate was cooled to 0°C, filtered and washed with cold water. The resulting solid was dissolved in

hot ethyl acetate (500ml) and the organic layer was washed with water (3x250ml) and brine (250ml) and

then dried (Na,S0O,), filtered and concentrated in vacuo. On cooling to 0°C overnight a solid formed and

was filtered, washed with cold ethyl acetate and dried. The title compound was obtained as a beige solid
20 (1.6g, 60%).

Example 4
N-Hydroxy 4-{[4-(4-{6-[(2S)-2,3-dihydroxy-1-propoxy]pyndin-2-yl}-3-methylphenyl)piperidin-1-
ylsulphonyl} tetrahydro-2H-pyran-4-carboxamide

25

Chlorotrimethylsilane (168ul, 1.32mmol) was added to a solution of the acid from preparation 73
(318mg, 0 60mmol) in dichloromethane (6ml), and pyridine (2ml), and the solution stired at room
temperature under a nitrogen atmosphere for 1 hour. 1~(3-Dimethylaminopropyl)-3-ethylcarbodiimide
30  hydrochloride (138mg, 0.72mmol) and 1-hydroxy-7-azabenzotriazole (90mg, 0.66mmol) were added,
and stirring was continued for a further hour. Hydroxylamine hydrochloride (124mg, 1.80mmol) was
added and the reaction stured at room temperature for 2 hours. The reaction mixture was evaporated in

vacuo, the residue dissolved in methanol, the solution acidified to pH 1 using hydrochloric acid (2M),



stirred at roomtenperature for 4 hours. The reaction m xture was
concentrated m vacuo, and the residue tnturated wth hot

nmet | tanol /d~-i sopropyl ether to give the title conpound as a white solid,
(202my, 64% waopoAks3- 214C 5 ' H nnr (DYBO-db, 400MHz) b: 1. 68ctmsooddds7 | .78
(m 2H), 1.97 (m 2H), 2.20 (s) 3H), 2.38 (m 2H)) 2.46 (s, 3H, 2.62 (mM
1H, 3.01 (m 2H, 3.18 (m 2H, 3.70 (m 2H, 3.82 (m 2H, 4.12 (s, 2H),
7.10 (m 3Hjen sthred Br (Brmnuldsl) The boldidn wE)dildéd With wglcr;].lGe;(bed)xst&i to @,H)d)thel:&ulggg (s) I'H.

10 LRVB ﬁQ@n&MQ&m AR sonlr QUNifiebny Il Mfr o fibf o xlé'a,Y ﬁl
Cz6H'N, CBSnJIEl pa l Orenlresso1 'r}k 3 H m lm I\lgrgipz %  Exa le 17 15
N- Hydr oXy dlchloromcthanc methanol (90:10) as eluant and recrystalhscd from methzmol/dx 1sopropyl ether to give
4-{[ 4- ( 3- methimtle canppr@d psp-winde b (200myd. 63D Hy| J} phenyl ) pi peri dm 1-yl } sul phonyl } t
et rahydrg 2H-pyran 4-carboxamide Me ~ 1 ~ONJ i NJ HOHN SCz O~ 20

- (3-Di neth, r t i i 0 ,
1. 38mmo1l) a%l %%g’rdggw“}}{ g?ige(’% ?g( {pﬂge‘}nﬁxq&)gg‘%ﬁ%%ﬂ 7\1\%% lggded to a
sol uti on of3.@3He, %ﬁ@g*ﬁﬁb@n b‘ﬂ)eb@t(ak?éﬁ 3863 5@ HY) 4. 18 (m] B3P §m, 1), 3 (brdi ne
(6mil) and N, Nndi gveschyih e meaimer ¢Gat, weder 219, 1 (4, ogerrsainegpheseumand the
suspensi on ﬁ)tlg Hﬂ for 1 hour. Hydroxyl am ne hydrochl onde (210ng, 3.45mmvpl)
was added anc? *he reaction stirred at roomtenperature for 18 hours. The
reaction'®ni xture was partitioned between ethyl 25 acetate and pH 7 buffer
sol ution, tbRMphasss(dgparated, and the aqueous | ayer extracted with ethyl
acetate. The conbi ned organic solutions were washed with water, brine) then
dried (MySO ilte once vacuo C roduct was
purified by” %@bf Pﬁg‘\% {Qﬁgn}g?g%%agﬁ e‘b ?\]té(?gf)%:lgfo GBS 5?)1_8-?}1 SHES, e
di chl or onet hane: net hanol (95:S) as el uant, and recrystallised fromethyl
acet at e 150 @amgc $ he desired product as a whi te solid, (398nmy) &% . 30 np
177- 179C / g ) 8: 1.60
(2t %l!l“{gﬁ)l {élng%' &@QQ@%@?&&%&Wyn(%)@%ﬂ@g) ?%QME'%FD 5. 60 Cm
1H), 3. oo (HSU‘@H} }‘°§a*1y & ﬂfﬂ?ﬁ)‘m xapgle s 2H), 3.53 (m 4H), 3.70 (m 2H),
3.81 (m 2H), 7.06 (m 7H), 9.10 (s, 1H), 10 92 (s, 1H) 5 LRV5s : mz 558
(M+1) " Anal. Found: C, 62.15; A 7.01; N 7.40. C yH 9NyG6S requires C,
62.46; H) 7.05; N, 7.53% Mex nplle 18 élg N- Hydr oxy
2-({4-[4-(3-methoxy-1Hp met hyl phenyl Jpi peri di n- 1-yl } sul phony
| ) - 2met hyl propanarru
0 N

HO‘N 80,
H

o

20
The title compound was prepared from the acid from preparation 74, following the procedure described
in cxample 4. The crude product was purnfied by crystallisation from ethyl acetate to give an off-white
solid (180mg, 58%).

25 mp 125-130°C
'H nmr (DMSO-d,, 400MHz) 5: 1.60 (m, 2H), 1.78 (m, 2H), 1.90 (m, 2H), 2.36 (m, 5H), 2 64 (m, 1H),
3.02 (m, 2H), 3.20 (m, 2H), 3.40 (m, 2H), 3.72 (m, 2H), 3.78 (m, 1H), 3.83 (m, 2H), 4.14 (m, 1H), 4.24
(m, 1H), 4.55 (dd, LH), 4.80 (d, 1H), 6.75 (d, 1H), 7.03 (d, 1H), 7.15 (m, 2H), 7.32 (d 1H), 7.75 (m, 1H),
30 9.14 (s, 1H), 10.95 (s, 1H).

LRMS : m/z 572 (M+23)"

Anal Found: C, 55.32; H, 6.57; N, 7.28. C,H;,N,0,5;H,0 requires C, 55.02; H, 6.57; N, 7.40%.



Me ~ N~O M O N HOH ~~S02 a Me

1- (3- Di net hyl am nopropyl ) - 3-et hyl car bodi i m de hydrochl ori de (129ng,
0.67mmol ) and 1-hydroxy-715 azabenzotriazole (76ng) 0.56nmpl) were added to
a solution of {d frompreparatign 103 (235ng, 0.56mmol Ldi ne
(1.5m) and d}wg%iﬁet hane (3nil) undeY a ni trogen at rmspher})ec)ﬁ’gw ok(ﬂe
suspension stirred for 30 m nutes. Hydroxyl am ne hydrochl oride (78ng)
1.12mmol ) was added and the reaction stirred at roomtenperature for 18
hours. The Freathi on m xture was poured into ethyl acetate (100nl), washed
with pH 7 baffer solutton (2xSOml) then dried (MySO-), filtered and

evapor at ed N-Hydpgy ¢Hé(bi - [Fhwroxegionlryridiphivt 8-ne8ypgnxiawerdac Wistebiviised from
hot et hyl agetdic@)carb@amaifid dtydrodhtveidd it1 e conmpound as a white solid, (156ng)
64% . np;172-173C 25 'H nnv (CD, OD) 400MHz) b: 1.58 (s, 6H), 1.74 (m 2H),
1.82 (m 2H), 2.20 (s, 3H, 2.70 (m 1H), 3.09 (m 2H), 3.87 (m SH), 5.84
(s, 1H), 7.16 (m 1H), 7.0 2H), 7.48 (s, 1H. Anal. Found: C, 55.04;

H 6.42; N, 12.77. C2oli Lequiates C, 55.03, H 6.47; N 12.83% 30
Exanpl e 19 N Hydr oxy
2-[(4-{4-[3-(2-hydraxygt hoxy) - 1H pyrazol - 1-yl J- 3- net hyl phenyl } pi peridin-1 -y
| ) sul phonyl ] 2- ngt panam de V1~' O 00/ 74681 4] PCT/1B00/ 00667 Me | ~
N.N Oi O NgoHH 2~4e Me2 Pyridine (6ml) was added to a suspension of the
acrd from prepatation 104 (328ffg, 0.72mmol) in dichl oronethane (6m), and
the solution purded with nitrogen. Chlorotrinethylsilane (858nmg, 0.79nmp1)
was added) the solution stirred for an hour, then

1- hydr oxy- 7- azabenzotri azol e (98ng) 0.72mmol) was 5 added, followed by

1- ( 3- di net Hyhage aopidopy vis-babbrd tyshghan Roeild wiuda ohydiya@chhertideoq 166. 8ny,
0.87mml), _paeggatﬁ)ggz (mhlg,to!lz%ammaﬂmmm)ma thBsofuttdn REE QML om SRy | @MTE

hydrochl oride (1 rg‘%:{u 6nmol) was thﬁx? a%ded and the reaction stirred at
r oom t erper 3t GFEoFHFUY Y2 RERFEed i igio, 109 BE TeB e SLOBA M T P RY I pEiREn et hyl
acet at e andecpsialifsepfadnf mythagaykther toafiord thn titletcbrapoprd apf whithelidri8@mai6é%car ef ul | y
adjusted to 3 using hydrochloric acid (2N). The |layers were separated) the

organi ¢ phase dri ( L Bt 0 v r d and the
resi due tr??ﬁ’rm a@é@giﬁf’%@ﬁ%ﬁé}g#ﬁ’éﬁ{)égﬁ%r?’izﬁgg\?\h(lmte ’320%?Sd3}£{1a%35\é§?’??nﬁered, t hen
di ssol ved i3 080 gk BIF (Bf2HxA 82 (g 4Bkt & (b 20457 Wat D610 d }D. B8fdd.net hanol
( 10nt) 15 aneh,t7h 6n, pEXL.341&€ 181 7.75(@c11BL8.97 Qe TH], enguer shure for 45 minutes. The
solution was poured Into pH 7 buffer (300nl), extracted with ethyl acetate
(3x100nl), and the conpbined organic extracts deed (MySO )) filtered and
concent r at e85 Wl Yrhe resi due was azeotroped with tol uene and et hyl
acetate, and triturated several tines with ether 15 to give the title
conpound assx@npyi te solid, (141ng, 42%. 'H nm (I1~M5O-ds, 400MHz) b: 1.43

(s, 6H)),1. 7 2H) .. .2 s 2 62 3.00 (m
o0y, 3 B8 ey sy bbb 5 b o By 50
1H), 7.19 (wethybpipesidie-4xarbexgmidg ) g8 90 (s, 1H), 10.66 (s) 1H). 20 Anal. Fond
C, 53.85; H 6.49; N, 11.86. G ,H N OGS requires C, 54.06; H, 6.48; N,
12.01 % Exanple 20 N Hydroxy 2-nethyl-2-( {4-[3-nethyl-(

1, 3-t hi azol - 2-yl ) phenyl | pMpe }\y/lok_I sul phonyl ) propanam de M N ~S O N

Me
The title compound was prepared from the acid from preparation 75 and hydroxylamine hydrochloride
25 following a similar procedure to that described in example 1. The reaction mixture was acidified to pH 2
using hydrochloric acid, this mixture stirred for 45 minutes, then basified to pH 8 using sodium

hydroxide solution (2N). This solution was extracted with ethyl acetate (3x), the combined organic



HOHI ~~Me2 25 The title conpound was prepared fromthe acid from preparation
105, followi ng the procedure described in exanple 18. The crude product was
crystallised froma mninmumvol une of nmethanol to give the desi red pr oduct
as a white sqlid 58nmg) 35%. 30 nip 199-201 C WD 001 74681 _4'

PCT/ | BOOL0066YC 3¢ ‘H%ﬁh ( DVBO- db, 400M—|73§ 8~ I.45 (s) 6H), 1. é’ST’(‘?"é"“"“élu) 2
44 (s, 3li), 2.65 (m 1H), 301 (m 2H), 3.14 (s) 21li), 3.72 (m 2H), 7.18

E g; 1 18;_0 1H)7extrT6(v6i§ d%thh w’itﬁ) the rlg Arleéﬂsg,‘)?x&zgg%%évaiorzh%)m y\-zacv.gg'ghg %m%w‘;%’ 8.82

C, 9HZSN~O, Sitie¢ g U rieder Gruuggo 8@“‘ thq ttlgcogpounflf399.872%0 Exanple 21 ( 1
a, 3a,4a) - N, 3, 4 trihydroxy-1-[(4-{4-[6-(2- hydroxyethoxy)pyr~dm2 yl) 3- net hy

Iphenyl}plp 0.y, N~ NJ H
HOL N 02 H e p 1Y 2L PGB AR 305 T BB Kl oo o

t he tert SbhufmyPHet ft?ér“ﬁf%é?ﬁ pPe@attit 3-Qrim1Ph), 422 60y A 7D(L 4R ﬁrﬁi)ﬂd)lli) {-03 (4,

trifl uoroacehcr.achadn, 1®mﬂi)11and4d¢ cmj ooomet, hane.sg WL for 5 m nutes, and
the 15 reaction was stu-red for "/ Z hours at anbient tenperature. The
reaction rruxture was evaporat ed in vacuo and the resulting oil azeotroped
with tol uenENS& 2y Baf¥8F'e par hnoni ng between ethyl acetate (50m) and pH?
phosphate buffer solution (40ml). The organic |layer was separated and the
aqueous {oayRkal Weusd:@X370aaE, 8dh; Wi foh4 &1 YN, 026@1186 &qlirXB68Y4) 1, sTdaen GoIa) ned
organi c extracts were dri ed (Na ~SO~ 6)) filtered and evaporated in vacuo. The
resulting solid, which contained sone of the starting conmpound) was 20
resubmtted—’t—@ﬂ-@&e reaction conditions. After 5 hours at anbient

t enper at ur eNfHytrbaQEn (Agag(29es -dmyhrot yeldprépax Qrbery!} 3 thy PR - Ogeridia-kt ure for 15

m nutes. Thg ¥ %&%‘z%mﬂb%ﬁah&'}@d was then evaporated in vacuo and the
resulting oil azeotrope w th toluene (x2) before partitioning between
ethyl acetate (50nl) and pH7 phosphate buffer solution (40m). The organic
| ayer was separated and thg, agaeous |ayer extracted with ethyl acetate
(2x50nl). The conbi ned or gani tr Cigy were dried (NazSO-), filtered and
evaporated in 25 vacuo. resul Ping solid was purified by col um

chromat ography on silg@Cg 0el” usi ng di or onet hane/ net hanol (98:2 to 93.7)
as eluant The ti¢l e sqQppound was isolated as a white solid (30ng, 15%. 'H
nnr ( DVBO- dgyo ik » E£ 1.59 (m 2H), 1.76 (m ZH), 2.22 (m 2H), 2.32 (s,
3H), 239(m 2%9 M30 2.60 (m) | H), 2.99 (t) 2H), 364(n) 4H) 390(s
2H), 4.23

7.15 (m 2H)“‘° “7“’ I‘P‘(‘Bg) Wafﬁr)cs“%z%“‘( i*°)‘d5 fﬁlbf%‘q’ga 877 %’% a)S““EL]‘?S P@?f“%‘& “1(“H) LRVS
:m z 536 ( Médsyribed in exgyplOD [Tr46:8 prafi8ct PE&TEcHBEIE) B@6Tetnngydidipgoyl §€r. Arede.  Found
C 49. 73; chc5es@c?l,proulct @5%524%@255'3‘31‘&]\”‘@ Hie Tofder haogl\@l%{/af)@ﬂddlﬂ \QSJOG)1d 49. 62; H)

5. 45; N) (p ﬁc8 by column chromatography on silica gel using an elution gradient of dichloromethane:methanol
(98:2 to 95:5) to give an addiuonal (38mg, 12%) of the desired product.
mp 152-154°C

'H nmr (DMSO-d,, 400MHz) 5: 1.4 (s, 6H), 1.60 (m, 2H), 1.78 (m, 2H), 2.18 (s, 3H), 2.61 (m, 1H),
25 3.02 (m, 2H), 3.39 (m, 2H), 3.71 (m, 3H), 3.82 (m, 1H), 3.98 (m, 1H), 4 56 (m, 1H), 4.82 (m, 1H), 6.82
(m, 3H), 7.08 (m, 2H), 7.12 (s, 1), 7.26 (m, 1H), 8.94 (s, 1H), 10.69 (s, 1H).

LRMS : m/z 529 (M+23)"

30  Anal Found: C, 58.10; H, 6.70; N, 5.09. C,;H,N,0,5;0.5MeOH requires C, 58.60; H, 6.94; N, 5.36%.

Example 9
N-Hydroxy 4-{4-[4-(3-[(2R)-2,3-dihydroxy- 1-propoxy]phenyl)-3-methylphenyl)-piperidin-1-
ylsulphonyl}-tetrahydro-(2I1)-pyran-4-carboxamide

35



5 Example 22 (| a,3a,4a)-1-( { 4-(4-( Geth
oxypyridui - 2-yl) - 3- net hyl phenyl ~pzperi d~n-1-yl } '
sul fonyl )-N, 3, 4tri hydroxycycl opent anecar boxanm de M N~-O NJ HO N SOz H HO
OH 10 2N Hydr@ehhRicks acid (2m) was agded to a solution of ggql ane
from preparatlon 122 in di oxan (2nl) d tetrahydrofuran (2 the
reaction mxture was stirred at anbient tenperature for 18 hours The
reaction m xture was evaporated in vacuo and the resulting solid
partitioned between pH7 pho e buffer solurion (20nl) and ethyl acetate
(20mL). The aqueous Iayer WS EX G:Ag{ with etliyl acetate 15 (2x20nl) and
the conbi ned organic es e s werc gd (NazSO ), filtered and
concentrated ingracug. he resul ting soI id was recrystalised from et hyl
acetate to gffo t35e itle conpound as a white solid (95ng, 70% . ~H nnr
(DVBO-d6, 4 1.2S (t, 3H), 1.58 (m 2H), 1.76 (m 2H)) 2.22 (m
2H), 2.35 (s, 3 20238(m2H) 2.60 (m 1H), 2.99 (t) 2H), 3.GG (d,
2H), 3.85 (s, 2H)3)428 2H), 4.61 (s, 2H), 6.71 (d, I H)) 7.03 (d, |
|~ 7.12 (nﬁ?hl@p@mcﬂwlsga_‘pc (4@;11 q371n91);]) Was?@cc{tpasoj_utnp{)of thg aqfrofnepyepdratioh 79 (POngg, 78 (s, |
H . LRVE @, Zmé%@ m(dMﬁll)ometha%éaﬁll),ﬂnd?@ﬁdl&QﬂQ) Akahe.solltb Riked 4500 fenfledarurk], 6. 36;
N, erlgg 2g~§8|_t} a mtrogen htmgspl%:re flo_Z(ROJrel% 'Drrg:ﬁ\yprmn?prdpgl?B etm?lca%'otflmﬁdc Nydro8hlor12de
( 1a, 3(i , #( 3f0me. O£ yumol) apdd-hyfiyxassprizetnarele (29 O3 2mrpalivpretieh g1 rpret® di n- 1- yl }
sul f onyl ) - Npodurdéd toihyahhenhyte yytopdinira heicahilixtx Ghing €.5 1mnD vaOheAd §8d and 9
PCT/ | Boglgoﬁﬁcz?dr\fﬁnm (R ebatd Y a FGer AR, ﬁlz'rcnzlgn Lqixmlc%,amlm@m&d S e
prepare romt he aration ma simlar procedure to
Phat descr | Bk Criks ﬁﬁ°§‘°§§“wh§&%ﬁ%° SR B P BB 268 whi ¢ o
sol i d ( SOngTheHBHfre wi extiactegrprith (iNB@ethsle @ONPiAle cpmbingd gangextragidyied 1, 62 (m
2H), 1. 7% (mazsabbﬁlterzd 9 evapBrated Hihe reddud Was(phigified bf) colurin Gtorfat¥praphy b siic2ge¥ 4 (M 2H) ,
3.01 (t) ZFQISTﬁgi'r'gr ane41|1_¢!}}‘1’dnof1 gﬂ)) gscﬁulargH)afforéthggtle(cgmpogrﬁ)as an@ff@%lte(sgl)d l H) 7.02
0 )

(d, 1 (s, 1 1i))
LRV : m{z 520(|v|+1)

10. 71 (s 1(491)1g

mp 141-145°C

15
'H nmr (DMSO-d,, 400MHz) 8: 1.60 (my, 2H), 1.78 (m, 2H), 1.90 (m, 2H), 2.20 (s, 3H), 2.38 (m, 2H),
2.62 (m, 1H), 3.03 (m, 2H), 3.20 (m, 2H), 3 42 (1, 2H), 3.66-3.90 (m, 6H), 4.01 (m, 1H), 4.60 (m, 1H),
4.90 (m, 1H), 6.84 (m, 3H), 7.14 (m, 3H), 7.30 (m, 1H), 9.18 (s, 1H), 10.98 (1H, s).

20 LRMS:m/z 571 (M+23)"
Anal, Found: C, 59.22; H, 6.80; N, 5.11. C;;H,N,O,S requires C, 59.11; H, 6.61; N, 5.11%.
Example 10

25 N-Hydroxy 4-{4-[4-(3-{(25)-2-hydroxy-2-hydroxymethyl} ethoxyphenyl)-3-methylphenyl]-piperidin-1-
ylsulphonyl}-tetrahydro-2H-pyran-4-carboxamide

g



np 196-197C Anal. Found. C, 56.83; H 6.32) 1~T) 7.83. G SH-,NsO'S; 0.5 HzO
requues C, 56 80) H) 6 48; N) 7.95% 15 Exanple 24 ( 1

a, 3a,4a)-N, 3,4-tri hydroxy-1-(4-[4-(3-nmet hoxyphenyl) - 3- net hyl phenyl ] pi pendi n
-1 yl sul fonyl, pent anecar boxarrude Me ~ Ove i NJ HO N §gq hdolatesH 20
2N Hydr ochl or?c%@%ﬁ (2m) was added *8 a solution of the d?oxol%jane from
preparation 124 in dioxan (3ml) and tetrahydrofuran (2ml) and the reaction

m xt ure wastgthd doffbuid wﬁrgnbﬁaatﬁotrﬂmaa efngepafa% fklfaur@as.m@prs@agstton

m xture was_eva te cu artitioned
e v DR S o VRE 0 AR IE b Rl ARt pbR BT
extracted vwet“HmEPfPP}H“a‘a&'@Eﬁéta'éi %‘2%626??@““‘61‘1dco{nh@néﬁmbvfﬁ@dpuwﬁ ghhiG8mext ract s
were dried dpZSO,) filtered and concentrated in vacuo. The resulting solid
25 was recrystalised fromethyl acetate to afford the title conpound as a
white solid (60 46°/c) WO 00/ 74681 5p PCT/1B00100667 “H nnr ( DMSO d6,
400MHz) 8: TPE‘PQ”? 1.76 (m 2H), 2.19 (s) 31-1), 2.24 (m 2H), 2.38
(m 2H), 2.0 (M 1H) 299(t 2H), 3.71 (m 5I1), 3.79 (s, 2H), 4.34 (s,

2H)) 6.82 ( 3 1 3Hom , 70 (s, 1
7 s Lr s sl e dst it Qo St o 5o
N, 5.51. czéli%(ﬂq%@@z 0, 25153120 (o Téhﬁfzr(édsz%”ﬁ .99 & 6 4.80 (rRIH)pd 60, Bhoy, 10
Exanpl e BS §971(daHB 66 8(nd 215) 6.0 (B, B 1708 KeyZH).OXy ¢s1HH), 7.29 (dd, 1H), 9.14 (s, 1H), 10.98 (s,
{4-[ 4- (3- megpoxyphenyl ) - 3- met hyl phenyl | pi pendm 1yl sul f onyl }
cycl opent anccar boxam de Me ~ Ove i NJ Ho.~ soz HHO OH 15 The title
conpound was prepared fromthe di oxolane frompreparation 12Sin a simlar
procedur e t &xemhladl descri bed in exanple 24. Thts afforded the title conpound
I I P e e, ST

m n. S : m : : m :
299 (t, 152%’“‘%&% ’m °’“‘g“‘%1 (s, 2H). 6.82 (m 3H)) 7.12 (m 3H), 7.32
(t, 1H, 9. 00 (s, 1H) 10 82 (s) 1H)

Q/&‘ Lo

The title compound was obtained (25%) as a white solid, from the acid from preparation 78 and

HOHN

O

hydroxylamine hydrochlonde, using a sumilar procedure to that described in example 9.
20

'H nmr (DMSO-d,, 400MHz) 8: 1.60 (m, 2H), 1.79 (m, 2H), 1.90 (m, 2H), 2.20 (s, 3H), 2.39 (m, 2H),
2.62 (m, 1H), 3.02 (m, 2H), 3.20 (m, 2H), 3.57 (m, 4H), 3.70 (m, 2H), 3.84 (m, 2H), 4.24 (m, 1H), 4.78
(m, 2H), 6.82 (d, 1H), 6.90 (m, 2H), 7.14 (m, 3H), 7.28 (m, 1H), 9.18 (br, s, 1H).

25 LRMS:m/z 570 (M+23)*
Anal. Found: C, 56.98; H, 6.65, N, 5.15. C,;H;N,0,S;H,0 requires C, 57.22; H, 6.76, N, 4.94%.
Example 12

30 N-Hydroxy 2-{[4-(4- {3-[2-(methylamino)ethoxy]phenyl}-3-methylphenyl)-piperidin- | -yl Jsulphonyl}-2-
methylpropanamide hydrochloride



LRVS :mz 503 (M1)'. 25 np 188-189C Anal. Found: C, 58.97; H G50, N
5.49. CzSH'NZO,'S; 0.25 H20 requires C, 58.98; H, 6.43; N, 5. 50%:
Preparation 1 30 2-[2-(Benzyl oxy) et hoxy] -G bronopyridine Br ~N 1 p~OBn WO
00174681 S 1 100667 Sodi um hydrjde (900ng, 60% di spegsS) i
nnneral oil) ?Zamé)h%% was added porti%‘nwi se to an icecold S%ﬁ/ﬁa%@gﬁgf
2- (benzyl oxy) el hanol (3.0g, ZO. Omol) in toluene ( 100m)) and the solution
stirred for 30 mnutes. 2,6-Dikronmopyndrme (4 75g, 20 Onunol) was added, and
the reacrion heated under J%f[[ufj for hours. The cool ed m xture was
diluted with water (100mn { @xXtraciMed with ethyl acetate (3x100ml) The
conbi ned organi c ext were dried (MJSO,), filtered and evaporated tn
vacuo to give the tigl e compound as a yellow oil) (quantitative). '"H nnr
( CDCh, 300% &2 (t, 2H), v&152 (t) 2H), 4.62 (s, 2H), 6.75 (d, IH),
7.05 (d, 1H), NMe e/.46 10 (m 6H) Preparation 2 2-Bronp-6-{
[ (4R) -2, 2-di net hyl -1, 3- di oxol an-4-yl ] net hoxy} pyridine O O M Me 15 Sodi um
hydride (1.62g, 60% dispersion tn rmuieral oil, 40.5mpl) was added
portionw s dighlgromagthing sagumtdd avth Bygroggnichipride f12ml) was added to a solution of the hydroxamic
(R -(-)-1, Zci®Férs arpyanapinl 88 densg b yaedah dibrdigane Ae)SAABk Jead:ibn dhfddieldan (100ML) ,
and oncecadgi ti I to room

5 qgﬁ b2 fM§0ud%Q¥m(; [l_rcglgtg))g p{cnfﬁtaé Q'Ls%tl:rgc{)%m@?asﬁ%h LJ%&I&Q’A{C@Q{?E@Q ex(,)

tenperature and stirre . m nutes. 2, ono t ne

36. 8mmol ) WRe8 dgrd drder vagg At R e et Potle runpewd a pefiy (Ove: PR for S hours. 20
The cooled m xture was diluted with water, the | ayers separated, and the
aqueous phageexdg@acted with ether. The conbined organic extracts were deed
(MySO,), filtered and evaporated in vacuo to afford the title conpound as a
yellow oil (quantitative). "Hnm (CDCl,, 300MHz) b: 1.39 (s, 3H)) 1.45 (s,

3H)) 3.86 (‘Hdyr (DMBO-dd 400BIHzEE 1. 441G:d)6H), 4.6@(th, THY 1.72 k), 2HY} 246 3H), 019 (nl, BY), 6. 75 (d,

IH)) 7.06 (36 (B, 378 @260 (b, 425 @RAT, 854 @318, 708 ,QJE?DT.@ 1H), 7.34
{((4S)-2, 2-%’5 fﬁ% F))}/I -%ﬁ%)ﬂsi Béé’l agl-4- §1I )ynet(ﬁlgx}g} p?;i I ne (SBr P ™ o - o
Me Me 30 THEEFt1Pe™ 2 n{mu d s obtained as a yellow oil (quantitative))
from (S)-(-)-1, 2-QG sopropyl i denegl ycerol and 2, 6-di bronopyri di ne, follow ng
t he procedumrsssdesowe pedy'i n preparation 2. "H nm (CDCl" 300MHz) b: 1.40 (s,
3H), 1.45 (s, 3H), 3.83 (dd, IH), 4.16 (dd, 1H), 4.37 (m 2H)) 4.48 (m
IH), 6.76 (d), 1H), 7.06 (d 1|—7|), ?2.41 (mMdd, |H. 35

Anal. Found: C, 54.25; H, 6.93; N, 7.44. C,,H,.N,0,S;HCL;H,0;0.1CH,CI, requires C, 54.56; H, 6.97; N,

7.60%.

Example 13

20 N-Hydroxy 2-[4-(4- {3-(2-amunoethoxy)phenyl}-3-methylphenyl)-piperidin-1-ylsulphony!]-2-
methylpropanamide hydrochloride

Je

O N
HOHN&SO: HCI
Me Me

The title compound was obtained as a solid (76%), from the hydroxamic acid from preparation 89,

25  following the procedure described in example 12.

mp 204-206°C



WO 001 74681 $2 PCT/ 1B00/ 00667 Preparation 4

2-[2- (Benzyl oxy) ct hoxy] -6-(tributyl stannyl) py~rdnme Bu Sn~O-OBn 3 5

n-1 3utyl ht hi um (13.8nl, 1.GM sol ution m hexanes, 22. Onmpl} was added
dropwi se to (-78C) solution of the bromdefrompre ti

(20. Omo1l) m%%é&z%gﬂs THF ( 100nml), so4%4s to maintain the |RE %’ 08&7
tenperature <- 70C and the solution stirred for 20 mnutes Tri-n-butyltrn

chloride (64001 @eaét %ﬁ&a)wﬁ? fgdé\(%iﬂ 65%0%% g(p(mnmar&tzgl(s . h2e64t(ergg§rat ure

<-70C) and the m t énper ature’over

hour. The rd4éri%gh3dR¢ 2HiPdt @d 2k 140 GWddet)* PRD.Milk st 7R fsr BBt (i t h Et 20
10 (2x100n2H), samcbr ¢, hig), Eethithed organi ¢ extracts dned (MyS04), filtered and
evaporated in vacuo The residue was purified by colum chromatography on
silica g Eti O (98:2) as eluant, to afford the tale conpound
as a col gurﬁﬁy%ﬁ%wgso@ 67% . 'Hnnr (CDCl,, 300MHz) b: 0.88 (t) 9H))
1.06 (m 6H)) 1.35 (m 6H), 1.S8 (m 6H)) 3.83 (t, 2H), 4.56 (t, 15 2H),
4.62 (s, 2Hnal Boukdlc(B21;HB.74, §, 99, €, 0, NIOB, HCI 5240 qd@  53.3260)6, 77, €p@g.at i on 5
2-{[(4R) - 2, 2- Di net hyl -1, 3-di oxol an- 4-yt ] met hoxy} - 6- (i nbutyl stannyl ) pyri dne
~OM BuSn"" N O3 p M 20 The title conpound was prepared as an oil
(quantit at i %@y2%Bom t he bronide of preparation 2, using a sinilar procedure
t o that 1desfybed 4i{[3-(Pr{&{fBmatdedocy Hyridink2-NNUmEGHGny )p30ddHz) b. 0.88 (t, 9H))
| 08 (L. Olthpiboy ARty #0 BrrhrbodfiBnioioenciid . 1 50-1.70 (m 6H), 3. 83
(dd. 11, 415 (dd. U440 (mo2H), 4.52 (m 1H), 6.60 (d, 1H . 7.00 (d,
1H), 7.40 (dd 1H) 25 Preparatlon 6

2-{[(4S5)-2,2-Di nmethyl -1, 3,dt an- 4-yl ] met hoxy}-6-(tributyl stannyl) pyri dne
Bu Sn~O .~O Me 3 p Me The CORpPH)d was obtained as a col ourl ess oil
(71 /), fromthe brottud om proeparati on 3, 30 followwng a simlar
procedure to that degt m preparation 5. ~H nnr (CDCh) 300MHz) b: 0.89

(t) 9H) 1.07 () 64 135(r‘r) 6H)) 1.40 (s) 3H), t.48 (s, 3H), 1.58 (m
6H), 3.83 (ddpm@z4 16 (ddpyct H), 4.40 (m 2H), 452 (m 1 H), 6.60 (d,

1 H, 7.00 (d, , 7.40 (dd, 1 H). WO 00/ 74681 53 PCTI | BO0O100667
Prenarat~on 7 3-Bponp-1-(tort-butoxy)benzenc Me Br ~ | p~Me Me

A saturated solution of hydrogen chloride in dichloromethane (250ml) was added to a solution of the

15  hydroxamic acid from preparation 90 (4.5g, 7.28mmol) in dichloromethane (30mnl), and the reaction
stured at room temperature for 3 % hours. The mixture was cooled in an ice-bath, the resulting
precipitate filtered off, and washed with dichloromethane, then ether. The solid was then dried under
vacuum at 70°C to afford the title compound (3.1g, 77%).

20 mp208-210°C

'H nmr (DMSO-d,, 400MHZ) &. 1.60 (m, 2H), 1.78 (m, 2H), 1.90 (m, 2H), 2.19 (s, 3H), 2.38 (m, 2H),
2.62 (m, 1H), 3.02 (m, 2H), 3.19 (m, 6H), 3.70 (m, 2H), 3.83 (m, 2H), 4.18 (t, 2H), 6.92 (m, 3H), 7.06 (s,
2H), 7.17 (s, 1H), 7.35 (m, 1H), 9.12 (s, 1H).

25
LRMS : m/z 518 (M+1)*

Example 15
N-Hydroxy 2-[4-(4-{3-(2-N,N-dimethylaminoethoxy)phenyl} -3-methylphenyl)-piperidin-1-
30  ylsulphonyl}-2-methylpropanamide



5 Condensed i sobutyl ene ( 100m) was added via a dry ~ce/acetone cold
finger, to dichloronethane (70nl) at -30C, followed by a sol ution of

3- bronophcnol (21.5g, 125nmpl) m d~chl orontt hane (30mil).

Tri f1 uor omet hwoasmdephonrc acid (1.5g, KO Ompl) was added drrepvsemosdhe
reaction cooled to -75C, and stirred for 2 hours. Triethylamne ( 1.4nil, |
O Omol) was then added, the solution allowed to warmto roam tenperature
and then concentrated tn \f\;‘-)ec o~ 0 renpye the isobutylene. The remaining
solution was 10 washed wrt 2 r,,Qr/KJ_ed (Na, SO )) filtered and evaporated
to gi ve the desired prod as a Pale YWdlowoit, (33g, slightly inpure).
"Hnnr (CDCl,, 400 .37 (s) 9H), 6.89 (d, IH), 7.04-7.20 (m 3H). 15
Preparation 8 SO(te - B toxy) phenyl boronic acid O Me a n-Butyllithium
(40m, 2. SMG,QNM é@ies 100mmo1) was added dropwi se to a cooled (-78C)

sol ution of 20 “heéMorom de from preparation 7 (23.9g, 90mml) in
tetrahydrofuran (300nl), so as to nmaintain the terrperature bel ow - 70C. The

resul ting solutlon was st fo dtrltso borate(30 6ml)
135mmol ) wa's® QW&H“G‘F‘&‘}SW@ Lg’a‘éfbm%’ﬁ“drﬁhh‘g‘lcblg“ <fhdmg &8 F‘i"ﬁ d\/{é‘é’dr&’fyr owed to
warmt o roombtresperiaime 0 Stinalitwery added 2 editviex of (it BOtIm irdperatiop §d @@oed wit h
sodi um hydr@smg) ﬁghmne asm)(ahd d‘chlofgﬂahﬁemlﬁﬁlﬁler amw@%ds@yxeram Mer e was hed

aqueous 25 e was ex rac

combi ned or@éh‘P ebt%foatt‘t“sHWFlé@m( I’%E‘S@O‘)‘C)C(TIPM éﬁ@dmémds %@ﬁe@rﬁfteﬁﬁf‘@d in
vacuo. The sie&lt bér@mpebikubcetora®hduet. ThA SeaGibdhRareWa g kiaehsd Boveth cpeintame, filtered
g t |W: ge) the(rﬂoo% m%ggmq%S(xlﬁlgyaanuc%)%,dmc\eﬁasssbc%aratl:& mo%smgu@ R “x@'g t (em
1H)) 7. (‘T‘i‘icr &Hbonﬂ)?“?@“{“?ﬂ df}°F4§’53259')8‘%§‘°‘6?ﬁ“d fYaporates i e 6%? ‘5%‘4“6?’{“9

| - Br onDd- 3- (a250Repdd eitthdxepeBiony jthbrzianEx), an\@id @hdfd6&im B40RCThFBOGIBO667 13r ~
| O OBt OFtcoBpdihadds W, @fgowm um carbonate (1 Sg, 10 9mmol))

3- bronophenol (1. 73g I") and br onoacet al dehyde di et hyl acet al

(1 5nml, 9.67mp1l) md| met hyl sul phoxi de (10ml) was heated at 160C 5 for 1

"/ z hours. 'Hher@d50ed 19@HE] & dAS Wl &P (i, ERohBdmiPEh, vaeh. Wal&? (nf 5nil) and
ethyl aget af-(ﬁ(x(l.,ﬁ-!ﬂ@%amZ nuost(bm)M3,aSzr§%ma(n§ﬁﬁﬂ7aéhﬁz@mue@@s:nl)ame(mwas
extracted acetate (50mL)) the combi ned organi c sol uti ons washed
consecutively with I N sodi um hydroxi de sotut~on, water (2x), bnne and then
deed (NazSO ), filtered and evaporated in vacuo. The residue was punfied by
medi um pr esiRMSE neodos (v+-1ghr omrat ogr aphy on silica gel using an el ution

gradi ent of ether:pentane (0:100 to 5:95) to afford the title 10 corrpound

508 A R o ey 1, 5

Preparation 10 3-(2, 2- D et hoxyet hoxy) phenyl boronic acid (HO B_ v _O CEt
CEt n- But yl gxabfdé 16m ( 18. 5nil, 2. 5M i n hexanes) 46. 25mm1) was added dropw se

to a coole 11. 4q,
39. 6nmmol ) :jrﬁg{é&%% @3[;1{3}[ é]}(tg @gﬁgﬁ% 92&%@%&%%&%& S to {rﬁagdlmgz}%he

i nt er nal te‘fﬁ)‘éﬂéﬂﬂ*@m@“?@@“ is solurion was stirred for 1 hour, then
triisoprdpyl borate (1.13g, 6. Ompl) added slowy, and the reaction allowed
to warmto roomterrperature oyer 3 hours. The m xture was cooled tn an
ice-bath) acidified to pHY% PN hydrochloric acid, and quickly
extracted with ethyl acefat ZX500mt) . The conbi ned organi c extracts were
washed with water and e, dried 25 (NazSO-)) filtered and evaporated m
vacuo. The residual il was purified by nmedi um pressure colum

chr omat ogr aggé so I'ca gel usint'an elution gradient of ether:pentane
(0:100 to 5 ?5) t afford the title conpound (8.24g) 82% . 'H nnr
(DVBO-ds, 400 o8 1.14 (t, 6H, 3. 58 (m 2H), 3.66 (m 2H), 3.94 (d,

2 4, 1 7. 7.37 2
l:}') ) 80 ( Jt\ so]utllc:x? 2f dShlc?r?mc%l(a)ne(smrated with hydrogen chlonde (2|z)|)m]) was agded t(o rpsolutllc:r? of the 8.00 ( S

hydroxamic acid from preparation 91 (347mg, 0.58mmol) in dichloromethane (10ml), and the solution



Preparation 11 1-Met hyl sul phonyl - pi peri di n-4-one ethyl ene ket al WO
001 74681 55 PCT/1B00/ 00667 O O- . N~-O Me' Met hanesul phonyl chloride (24. 8g,
0.217rmp1) was added dropwisc to a solution of 4-piperidone ethylene ketal

(28.2g, 0.197rRleash t nethyl amme (30.2nml) 0 217nmol) in et herpagfiigheey and
the reactron stirred at roomtenperature for 3 hours. The m xture was

washed consecutively with water (2x), hydrochloric acid 5 (IN), and

sat ur at ed smotmo%w ngaﬁoﬁ §on|s Uy d x@xa,ondﬁ ;a@ld wﬁmgumd ,E Lac&oemg fer;;
evaporated tn v hexane tered and

deed Lo gi v@%%wai%%fitwgﬁa PRI 505 G E PO CEVRGY F U FB2ns 8O np
107-109C 10 'H nmr (CDC13, 400MHz) 8: 1.78 (m 4H)) 2.75 (s, 3H), 3. 32 (m
4H), 3.92 (spadthsecAnal . Found: C, 43.23; H 6.85 N, 6.23. CBH,SNO S
requiresSC 43.42; H, 6.83; N 6.33% 15 Preparation 12

1-1sopr opy(sul phonyl pi peri dm 4-one ethylene ketal O) MeYS MO

| sopr opy! sulHriwms (BMISQ i 49PYH 5150 6nvitH). SThire BY). W¥Smadiladd0 GrdP\iids an, 21), an

i ce-cool ed S8 ®BHYD.6DFn, ﬁn;mr(mctwele&mm)enﬁ)(kﬁi@la 8¢ @n, 2011 4.13031PY Jo @D
triethyl am% {cf( s mq? )91b§>{ Zo(m?ﬁpane 20 ( 100nmi and the
ure

reaction stirre t 66 burs. The mixture was washed
wth water (2x), drled (I\/gSO)) flltered and evaporated in vacuo. The

resi due WasLrmMyst/abdiged’ from el her/pent ane to afford the title conpound as
a solid, (10.55g) 85%. np 66-67C 25 '"H nnr (CDC13, 400MLlIz) b: 1.34 (d,

6H), 1.77 (m . Anal . Found:
Q) 48.19; H)‘“““r%%‘d ‘iﬁ}‘é 'ég] ”g_?’ p4 éﬁ%ﬁ“éﬁ g@&hﬂ%@ ’%)‘“Ee”f%HH%LF B Hp8%. |\,
5.56% O N~O 30 Preparation 13 Methyl 2-(
L, 4- di oxa- 8ea#gepi r o[ 4. 5] dec- 8-yl sul phonyl ) acetate
15 N-Hydroxy 4-{{4-(3-methyl-4- {3-[4-morpholinylmethyl]} phenylpiperidin-1-yl)sulphonyl} tetrahydro-
2H-pyran-4-carboxamide

g

20  1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (265mg, 1.38mmol) and 1-hydroxy-7-
azabenzotriazole (157mg, 1.15mmol) were added to a solution of the acid from preparation 86 (625mg,
1.15mmol) in pyridine (6ml) and N,N-dimethylformamide (6ml) under a nitrogen atmosphere, and the
suspension stirred for 1 hour. Hydroxylamine hydrochlonde (210mg, 3.45mmol) was added and the
reaction stirred at room temperature for 18 hours. The reaction mixture was partitioned between ethyl

25 acetate and pH 7 buffer solution, the phases separated, and the aqueous layer extracted with ethyl
acetate. The combined organic solutions were washed with water, brine, then dried (MgSO,), filtered and
concentrated in vacuo. The crude product was purified by column chromatography on silica gel using
dichloromethane:methanol (95:5) as eluant, and recrystallised from ethyl acetate to give the desired
product as a white solid, (398mg, 62%).

30
mp 177-179°C



WO 001 74681 5( PCTIIB00/ 00667 O OO N O Me. ~S~ O~ , O Pot asstum

t ent - but oxi de (24.6g, 219mmp1l) was added portionwi se to a solution of the
et hyl ene ketal from preparation 11 (32.3g, 146mmopl) and di net hyl carbonate
(61ntd, 730nmmolwyoioerr4set r ahydr of uan (20Qgtl), and once additi onpoags@aogsl et e,
the reaction was stirred at roomtenperature overnight under a nitrogen 5
at nosphere. The reaction was poured Into a m xture of hydrochloric acrd

(_1N%1 anﬁ letrh.eﬁr(mdohpﬁmmy)esf B60S AL at7 th, ThE 1 80Ny S 173y o), MRImEpHH, act eg o
with ethy tate n u ne, drie
(Vs )) 1 PREE: s bR, RRAGALES SR PER N eRL M o, Bhea
dt - i sopr op$™ 7Bt A&} 6 WHhAO H et e heated to reflux, cooled, and filtered, to
afford the title conpound as a solid) (26.7g, 65%. 10 'H nm (CDC13,
404MHz) P! 1dmE Imk®s @) 3.42 (m) 4H), 3.78 (s, 3H), 3.92 (s, 2H), 3.95 (s)
4H). Anal. Found. C, 42.69; H, 6.16; N, 4.93. C oH ~NG6S requires C) 43.00;
H 6.14; N, 5.02% 15 Preparation 14 Methyl 2-(
1, 4- di oxa- 8vaxFaydi ¢ 6} 1; BTN 849 CatibhhRSrsArYes O-Gahe: By TP Dpaibate O Me Me ~ , O
Me~0O~S,, O N-Butyl lithium (28nml, 1.6Min hexanes) 44.1mvol) was added
dropwi se tg a £qpled (-78C) solution of 20 the sul phonani de from
preparation 10?, 40.1 nmol ) in tetrah){‘drof,ur_a,n ( 100rril£2 so as to
mai nt ai B aNEBABEr At B aw Hageso kgt Bripefidin - ¥wshwrs2t he sol ution
was al | owedetigprwanamudeo OC, and then rccooled to -78C. Methyl chl orofornate
(3.7nl, 48.1mmol) was added dropwi se so as to maintain the tenperature
bel ow -45C, the reaction stirred for 30 m nutes, then allowed to warmto
roomtenperature. The readth dﬁ”)uiéture was partitioned between ethyl
acetate and water, and t Brs R5 separated. The organi c phase was
washed with water, dri SO ), filtered and evaporated in vacuo. The
crude product wgs tryturated with ether to give the title conpound as a
solid, (9.8892_( 0%4 nmr (CDCl,, 400MHz) 8: 1.60 (s, 6H), 1.76 (m 4H))
3.48 (m 4HOMNGe79q&s) 3H)) 3.98 (s, 4H). 30 Anal. Found: C, 46.80; H,
6.87; N 4.49. C | Hz, NO6S requires C, 46. 89; I-P 6. 89:; I\? 4.56% Preparation
15 Met hyl A—_(%—Dunethylarmnopropyl)—i&—ethylcarbodmmde hydrochloride (129mg, 0.67mmol) and i-hydroxy-7-
1, 4- di o%a- 8=bpaspirddfengs] GamoBwet gidddptroplytion bBheragit froin prefRidtiquyl pP@3hgcar boxyl at
ﬁ d V\fj) O?Eggml)gxg%}ﬁgé (159@%1@91@]6&0[@(11@6@1?1’%118?& Ngozgen'”agiios@efé', afd thSOdlt um
ydri de ) o0.di_sper si i n mner o]] was 0 a
sol ution of“s?mﬁgé°“§‘ﬁ‘f°62°6r§fg'?’f“§° '(Ca}% e ﬁ%mﬁcgf)agorcgi%lﬁuﬁg’ ?22%;%}_,“1 a@f’?ﬂ%‘f “and
dunet hyl c#ptSionhgifred 3 worp fpperaiydapl8 pors The rapetipgypivieig avagy ROrpqLNt ety aree®e tr uxt ure
heat ed at 90Gnif, &ash@DwitiipHa beB:r shblugondxadrypthed dsdd Quigd,)stil@red ind gvapmdten al

20  vacuo. The residual white solid was recrystallised from hot ethyl acetate, to afford the title compound as a

white solid, (156mg, 64%).

mp 172-173°C

25 'H nmr (CD,0D, 400MHz) 5: 1.58 (s, 6H), 1.74 (m, 2H), 1.82 (m, 2H), 2.20 (s, 3H), 2.70 (m, 1H), 3.09
(m, 2H), 3.87 (m, SH), 5.84 (s, TH), 7.16 (m, 1H), 7.20 (m, 2H), 7.48 (s, 1H).

Anal. Found: C, 55.04; H, 6.42; N, 12.77. C,,H,,N,O,S requires C, 55.03, H, 6.47; N, 12.83%.
30 Example 19

N-Hydroxy 2-[(4- {4-[3-(2-hydroxyethoxy)- 1H-pyrazol-1-yl]-3-methylphenyl} piperidin- 1-yl)sulphonyl]-
2-methylpropanamide



5 present, so nethanol (20?1) was added) and the reaction stirred at 90C
overhight. 1-Methyl-2 pyrrotidinone (10ml) and bi s(2-bronoethyl) et her
(i.63nl) 13mmol) were added, and the reaction stirred for a further 20
hours at 90C, and_a 2%{ roomterrperature for 3 days. The reaction mxture was
partititoned ‘b‘éf’%é IN citric aci d*&olution and ether, andPEH854%2 6%
separated. The organi c phase was washed with water) deed (MgSGQ, ), filtered
and evaporated in vacuq, The residue was triturated with ether to give the
10 title conmpound as a whiterselid) (1.05g, 30%9. Alternative nethod

Pot assi um tert-but oxi g Bnl,) 1M in tetrahydrofuran) 220mol) was added
dropwi se to a sol wipmef 15 the acetate from preparation 13 (27.99)
LOOmMDI ) and i s(K- br onoet hyl )é’f*her (16. 3nl, 130mm1) in tetrahydrofuran
(200m) ohyl - 2-pyrrolidinone (20m), and the reaction stirred at
room terrper gteur &deovernight. Tlc analysis showed starting materi al

remai ni 7 .d,gc%musq@ae& ¥la mmﬁ%m f&d 3% pﬁcﬁ rign 104 azm n@?@'f um hydri de

(2. 0g, ersion m m nera wer e the reaction

stirred 1‘184°f°aw e {5y 20 Sie RSP RP AT "b‘ﬁ‘féﬂ“ C;Lh Wls‘ﬁ‘“fp(fﬁgf“éi }drRehe (100m),
sodi um hydrddde h2 &lutidn Ogyd (GRYAar. dpel-bidory-T-rairhaerale (W, 0.720800wds) and

bi SE 2-sbr Qﬁ?%mﬁk& @t1tt(eﬂm{e%%mﬁmb)opﬂmmmmommehmaﬁdm @swbntghet reactio P f
continued.for a our S ured lnto a mxture o
et her angmw ) am{ ri C Sop‘eo" cid Stmfdltjﬁt)rlaofunrl o qﬁﬁmxy “a ’nglrﬁ%mdg@%rgf gts %d% The aqueous
phase wak!%@reD yesten a%F"c F9d (e feastign stifed ab’&%‘b‘i“ﬁ*éd‘“ﬁ?rfg' dAhrssBE frestighgswashed with
wat er) dpartitiched 84 gthyl dcethd £ gidl 7 BuTlr e@pOnAhest if the vdCuocathdtly idgstdue was
suspendeg 3i,0,,8; &}&mm&bﬁ ﬁyﬁ.ﬁrsheggedmtooths eLJn}aéhas&oQ@J @dsemmme resul ting

preC| |tate tere vvase . Wt her_and d etltle
conpolnd®™ C"?‘p"éagﬁ"d PO, = fr BHe FER “)‘ ﬁ?fél\?l’-!%ﬁ““ﬂ“‘g Yh“fd"“(i%“ Qﬁe—b" 716 (m
2H) , 2. 3&ssflynd udtdplutioB ofadetic pqid (Q(H)l) wgcr41:pm(),nq1d mq,q)a)\ol 8080, afidthis Bjure sgmg4 (m 6H).
30 LRMS st rdEﬂanm%Jrauré M 253unutdr 1P Slubd valipolid MRpH Y butfer (300ml), extracted with

4- (4- oxo I tr N 4+ l at e

00/ 74681 ﬂg'll R%&%ﬁf@%%‘lé%&g CQM% Ig%cxﬁ%}’%éﬁ’g?'ﬁgﬂ@% ncdgogc '?o%il C aci d
(20mt) myu resiggerds wepraped Wit P an2me £yl A2 repd rierisd %é%f%ifmfsf”dhf‘bﬁ‘ epar ati on
15 ( 7151gd gROth3Serrodnpotnd agcdtitosviid, (R0mgl¥2%and 1, 4- d~oxan (20nl), and the
reaction stirred at GOC for 6 hours, and then left at roomtenperature
overnight. The reaction was neutralised dl addi ngﬁsodi um_bi carbonate 5
por t t onwtSEr RYRP-FOMHR &4 1P & B HErH: L Prtldc8s it BPdue was

di | ut ed Wwadm, 26813656 Ym,t4HE A.08k 2HR & 720, WIS S 1D, Tloénaditiy 7(186a), 2Hhé72conbi ned
organi ¢ gxiuh,a6h & MENesslE el (MJSO )) filtered and evaporated in vacuo. The
crud roduct was tnturated W|th et her/di -i sopropyl et her to give the
desired product as a solid ; 66% 10 mP 158-160C 'H nmr (CDClj,

400M i L) ABL Fond 1@ 5345 H, AN, 158636, JM‘Osércq‘f“)escé -OPQH(GAE: W??‘)ﬁ 3.26 (m 211),
3.60 (br, m 4H), 3:82 (s, 3H), 3.98 (m 2H). 15 Anal. Found C, 47.14; H
G 28; N)E,{l;,m% OC zH, 9NO6S requires C, 47.20; H G27; N) 4 59% Preparatlon

%)7 NEME"[\/E droxy 2 tXcthy?Z &4 (-)r%'x(cthym Hejndg azora 2- yl)gklcgyllj]pxgenglrr}yl))}gulpgxg ;g)rg';}ar?annode ~ N- Me. O~
Me l\f’\B
S
O N
s HOMNEEE:

The title compound was prepared from the acid from preparation 105, following the procedure described
in example 18. The crude product was crystallised from a minimum volume of methanol to give the
desired product as a white solid, (58mg, 35%).

30
mp 199-201°C



20 The title conmpound was obtained as a solid (98% after tnturation with
pentane fromthe ethylene ketal frompreparation 14, following a sinmlar"
nmet hod to that descnbed in preparation 16. 'H nm (CDCL" 400MHz) b: 1.67
(s, 6H, 2.57womu k)., 3.68 (m 4H) 4,4 3.80 (s) 3H) . 25 Anal . peauBabioodsr
45.51; H, 6.52; N, 5.14. CII"NO Srequires C, 45.61; H 6.S1; N, 5.32%
Preparation 18 tent-Butyl

4-[4- (4- brono- 3- et hyl phenyl ) - 4- hydr oxypi peri di ne- 1- carboxyl ate Me Br HO
Me~O~-N J 'NemQpmsWa, QQJMM?&M@@ éﬁq/d) !3091%»09[2@5 3, 2265%1}(' $¥i|3‘6t1 nQriH?f n-butyl

l'ithiumi xane d about 10 rrunufes to a
stirred n"i%? ?}g’ of Qr? gﬁlgﬂr@é%&fﬁ(ﬁ@& de lg {S(SQW) s il PABfr Dus et her
(500nl) uddp.6hk.lBycn, at about -75C. After a further 15 mnutes, a
solutien of t-butyl 4-oxopiperidine-1-carboxylate (17 g, 85 5 mml) m
anhydr ous, I that the
reaction téﬁ%oél?gxﬁgr gf \&/j\{rfagﬁnﬁf%g%{ gﬁbé g‘ggg%ggcgg‘srﬁgbrsg\ég?%%n m xt ure was
stirred gg at?ont -75C for | hour, and allowed to warmto OC and quenched
wi th aqu ni um chl onde soI ution. The organi c phase was separat ed,
washed wi@dh3outed-&3,4-wwhyfired- (IMSD-§2; by frpdyeterpelrdnd-yiv aptsaticed) mperideat uo.  The
resi dye V@&lgﬁa@gﬂéﬁ%&mbgﬁm(ﬁne and cooled to OCto 10 crystallise the
title conpoun whi ch was collected by filtration as a colourless solid
(20.1 g, 64%) . mp. 102Mel
Il H, 1.70 (d, 2I1), S
2H), 7. 1S(dd 1H) 7,

C '"lI-i nnt (CDCh) 8: 1.48 (s, 9H), 1.S 1 (s,
gli), 2.40 (s, 3H, 3.22 (t, 2I1), 4.02 (m
(d, 1H), 7 50 (d, 1H). 15 LRMB :rn/z 3(9/371
(Mt1) * Anal . Found: S. 14; H, S8; N, 3.7G C,~H ~BrNO requires C,
S5.14; H, 6. B; MV 78% 20 Preoﬁiaratuon 19

4- (4- Brorm-\ﬁ- ;%I phenyl)-1,2,3,6-tetrahydropyridine a Br ~ i HN

Trifl uoroacet acid (100nl) was added to a stirred solution of the brom de
from prepar%too 8 25 (20g, 54mmol) in dichloronethane ( 100 m) at room
t enper at ur e. Aft¥t a further 18 hours, the reaction nixture was evapor at ed
It(r)] gla_';uizﬁyq}?c Cterlr(!,r erll‘dgysgvléls%ul%?)%%luou asVYIutlon Oﬁgl\/lt%ttq)gﬁpeldl %?r%mh%x%gxggﬁblsglegtl on
extracts @EPsEH 13 %H‘@F““ﬂﬁﬁc‘é&Ilo(f%‘é‘)@lc‘)lﬁm'f’qma%e&‘)é@ forjeninsiempasriet ed under
reduceld pefssnacstiral s ibuds t@mbitrit {e@pepaing) G Tehct®d miktureONds EMBpoirated Gh vacuo

and the resulting o1l azeotroped with toluene (x2) before partitioning between ethyl acetate (50ml) and

pH7 phosphate buffer solution (40ml). The organic layer was separated and the aqueous layer was
extracted with ethyl acetate (2x50ml). The combined organic extracts were dried (Na,SO,), filtered and
evaporated in vacuo. The resulting solid, which contained some of the starting compound, was

20  resubmitted to the reaction conditions. After 5 hours at ambient temperature nitrogen gas was bubbled
through the reaction mixture for 15 minutes. The reaction mixture was then evaporated in vacuo and the
resulting oil azeotroped with toluene (x2) before partitioning between ethyl acetate (50ml) and pH?
phosphate buffer solution (40ml). The organic layer was separated and the aqueous layer extracted with
ethyl acetate (2x50ml). The combined organic extracts were dried (Na,SO,), filtered and evaporated in

25  vacuo. The resulting solid was purified by column chromatography on silica gel using
dichloromethane/methanol (98:2 to 93.7) as eluant The title compound was isolated as a white solid
(30mg, 15%).

'H nmr (DMSO-d,, 400MHz) 8: 1.59 (m, 2H), 1.76 (m, 2H), 2.22 (m, 2H), 2.32 (s, 3H), 2.39 (m, 2H),
30 2.60 (m, 1H), 2.99 (t, 2H), 3.64 (m, 4H), 3.90 (s, 2H), 4.23 (m, 2H), 4.54 (s, 2H), 4.75 (¢, 1H), 6.72 (d,

1H), 7.03 (d, 1H), 7.15 (m, 2H), 7.31 (d, 1H), 7 73 (¢, 1H), 8.95 (s, 1H), 10.69 (s, 1H).

LRMS :m/z 536 (M+1)".



solid, (13.6 g, 100%. 30 "Hrtrrtr (CDCL,) b: 1.60 (br, s, 1H) 2.40 (m
SH), 3.10 (t, 2H), 3.%2 (n1 2H), 6.10 (br) s, 1H), 7.0S (dd) IH) 7.22 (d)
1H), 7.46 (d, IH. LRV :mz 2S1/253 (M+l)*. 35 Alternative Method WO
00174681 6p Rgg@&ﬁg§)00667 Par a-t ol uenesul phoni ¢ acid (10. Z%QTﬂgﬁqwggl) was
added to a stirred solution of the brnide from preparation 18 (10g,
27mmol ) mtoluene (130nl) at room tenperature. The gel atinous nlxture was
heat ed t ewpr2ef-2185C i n a Dean- Stark apparatus for 90 m nutes, and then cool ed
to roomtenperature which 5 resulted in a thick white precipitate The
nlxture s basified with 2M sodi um hydroxide sol ution, and extracted with
et hyl AtTeundsiey? 7t H ‘Wﬂﬁé486ﬁ§PH &¥8%¥9ﬂ%?%“ﬁﬂFﬁcﬁﬁEﬂéﬂsﬂﬁf% wat er) dned
(NUSCZ) éﬁd%evaporated under reduced pressure to yield the title as a | ow
melting solid, (6.8 g, 100% . Preparation 20 10

4- (4- Br omfgandepet hyl phenyl ) - I - met hyl sul phonyl -1, 2, 3, 6-t et r ahydr opyndr ne Me
Br -NJ I | Qi was added
dropmnsew$gﬁgﬁw?ég%€§§H%§H§%Mj)?gn ~f Qﬁmﬁ{%ﬁ%@ﬂg?ﬁﬁ%ﬁ@n?%ﬁ 4ml, 247mmol)
and the dPHRVPEORPRIERRIEdon 19 (51.8g, 206mmo1) in di chl or omet hane
(400m), and the reactign n stirred at roomtenperature for 1 hour. Tlc
anal ysis showed startin tdrial remaining, so additional nethanesul phonyl
chloride (1.75nm, 22. 1) Nan®l triethylamne (5m) 35.9mmmol) were added,
and stirring conti r a further hour The reaction was diluted with
hydrochl ori c ¢aci dn Onl) 21~ and water (300nl), and the phases separ at ed.
The aquedl® iS@yer was extracted w th dichl oronethane (2x250mL) the

conbi ned ory extracts washed with brine (200m), dried (MySQ, ),
filtered and centrated in vacuo. The residual solid was triturated with
i sopropyl etberoHiltered and dried to afford the title conpound as a pale
yel l oy, solid) (65.1 g) 969%9. 'H nmr (CDCh, 300MHz) S: 2.40 (s, 3H), 2.62
(m 2H), 2.85 (s, 3H) 3.54 (m 2H), 3.95 (m 2H)) 6.04 25 (m IH), 7.04
(dd, 1H) pNHydrechlops acigifjml) was Gied teja solupyn of hpfijxojgpteArogpepardiqm12¢ fdioByo+ Pr epar at i on
21 30 (2ml) and tetrahydrofuran (2ml) and the reaction mixture was stirred at ambient temperature for 18 hours.

Vet hyl 2- s kR0 R RO AN add dhe ouring o SRRV QBN pfzphany | SUl PRONY!

] acet ate

buffer solution (20ml) and ethy] acetate (20ml). The aqueous layer was extracted with ethyl acetate

15 (2x20ml) and the combined organic extracts werc dried (Na,SO,) filtered and concentrated in vacuo. The
resulting solid was recrystalised from ethyl acetate to afford the title compound as a white solid (95mg,
70%).

'H nmr (DMSO-d,, 400MHz) &: 1.25 (t, 3H), 1.58 (m, 2H), 1.76 (m, 2H), 2.22 (m, 2H), 2.35 (s, 3H),
20  2.38 (m, 2H), 2.60 (m, 1H), 2.99 (t, 2H), 3.66 (d, 2H), 3.85 (s, 2H), 4.25 (q, 2H), 4.61 (s, 2H), 6.71 (d,
1H), 7.03 (d, 1H), 7.12 (m, 2H), 7.31 (d, 1H), 7.72 (t, 1H), 5.00 (s, 1H), 10.78 (s, 1H).
LRMS vz 520 (M+1)*.
25 mp 204-205°C
Anal. Found: C, 57.42, H, 6.36; N, 7.98. C,;H,,N,0,S; 0.25 H,0 requires C, 57.29; H, 6.44; N, 8.02%.
Example 23

30  (1a,3B,4p)-1-({4-[4-(6-ethoxypyridin-2-yl)-3-methylphenyl]piperidin-1-yl}sulfonyl)-N,3,4-

trihydroxycyclopentanecarboxamide



WO 00/ 74681 ( 1 PCT/1B00100667 N, O-Bi s(trinethylsilyl)acetamde (0.9nt,

4. Omol) was added to a stirred solution of the anmine from preparation 19
(2.0g, 7.9mo1l) m anhydrous tetrahydrofuran (40nl), under nitrogen, at room
5 tenperat ur eyohesfkut i on of nethyl4§hlorosulphonylacetate (PeTafevoossr Snmol)
i n anhydrous tetrahydrofuran (15 m ) was added and the reaction m xture
stirred at roomtenperature for 18 hours. The resulting m xture was
evaporated in vacuo, and paptitioned between ethyl acetate and aqueous

sodi um bi car bonat e sol utji°orf_ The organic | ayer was separated and washed with
water, dried (MJSO ), ered cand evaporated in vacuo. The residue was
purified by colum ogr ap on silica gel, using 10 dichl or onet hane
as eluant, foblowgd Py crystallisation fromdiisopropyl ether, to give the
title conpo ,a colourless solid, (.65 g, 55% mp. 110-112 C. 15 ~H
nnr (CDCl,) K¢ 40 (s, 3l-i), 2.60 (m 2H), 3.60 (t, 2H), 3.80 (s) 3H,
4.01 (s) 2H), V407 (m 2H), 6.02 (br, s,IH, 7.02 (dd, 1H), 7.2t (d, 1H), 7
50 (d, 1H). dRMxym z 404/ 406 (M+18)' 20 Anal. Found: C, 46.32; H, 4.62; N
3.55 C,sH,BHrNO-S requires C, 46.40; H, 4.67; N, 3.61% Preparation 22

NEE hyl( bThc title compoundhwas prepared from the dioxolane from prcpaﬁanon 123 1mna sglnilar proccdixrc toI thaF’| |
2-[4-(4-bronp-.3- net phen - w3, 0-tetra s i di - 1-yl sul phonyl j -2-ne
t hyl - pr op%eﬁg‘g & m"&%i g aKfﬁ’)dT\%J“%S%’Eecﬁi’m vy el (2n) 32.1 mol)
was added to a stirred mixture of the acetate from preparation 21 (Sg,
12. 9rmo1) 'Haitel ((PEEEE SN 81120 0.3HE 165(md i), BE.(h/empl2)09 (mh, RHRNIBYEBBLS
di met hyl sybf oxpge 4 a0k, 5.0 HAGRY, 3 & ! 890 (i) LA LYTRIA L fop 64,\1‘ ter 24

e

hours the_ reaction m xiure wa rtiti bet ween € r and 30 water,
separ at ed"Pah “FﬁgléPan“ﬁ7ﬂé§€ﬁﬁﬁ§§&%§gﬁgaihﬂ wat er, dried (MySO,),
filtered and evaporated in vacuo. The residue was purified by flash

chr omedeogr@phivy. usiMg)y-di et hyl et her: pentane (40:60 to 100:0) as el uant,
foll owed by crystallisation fromdiisopropyl ether) to give the title
conpound as a colourless solid) (4.7 g, 87%. 35 mp. 100-101C. WO

001 74681 ®219¢I1°fB00/ 00GG7 'H nmr (CDCh) 8. 1.G7 (s, GH), 2 4U (s, 3N),
2.58 (M 2K). Fouda:@)sdgh; H,25D, N, 83380 H,3,0,3 lols H,AeeQBesl(arFes £0H),.6 46 N)Dosebr, s) 1 H),
7.03 (dd) 1 H, 7.21 (d, I H, 7.49 (d, 1H.

15  Example 24
(1a,3a,4a)-N,3,4-trihydroxy-1-{4-[4-(3-methoxyphenyl)-3-methylphenyl]piperidin- 1-

ylsulfonyl} cyclopentanecarboxamide

OMe

O _N
HO'N S0,
H
HO OH

20 2N Hydrochloric acid (2ml) was added to a solution of the dioxolane from preparation 124 in dioxan
(3ml) and tetrahydrofuran (2ml) and the reaction mixture was stirred at ambient temperature for 4 hours,
The reaction mixture was evaporated in vacuo and the resulting solid was partitioned between water
(20ml) and ethyl acetate (20ml). The aqueous layer was extracted with ethyl acetate (2x20m!) and the
combined organic extracts were dried (Na,S0,) filtered and concentrated in vacuo. The resulting solid

25  was recrystalised from ethyl acetate to afford the title compound as a white solid (60mg, 46%).



5 Anal. Found. C, 49.00; H 5.33; N, 3.28. C'I-h~BrNO-S requires C, 49.04;
H, 5.33; N 3.36% Prenaration 23 Met hyl

4- (4- (4-brono- 3- et hyl phenyl )-1,2,3, Gtetrahydropyri din- | -ylsn |IphonylJ
1 el rahydr o- Avbpyr4esr- 4car boxyl ate 1Q,Me Br NJ MO SO- O Bi scanssdesyhy!
ether (3.9g, |12. Ompl) was added to a stirred m xture of the acetate from
preparation 21 (3.6 g) 9.3mmp1l) and potassium carbonate (3.8g) 27.8nmmpl),

i n anhydiols SUEeE oS E0XIs@E, 2655 QH8 dm, 28NE R (s, Bizf § QOGN 3L 381QOM t emper at ur e.

After 18_hours. the reactjon X e rtitioned between diethyl 15

et her an#®&t §P;2-9§é‘p§$a3ﬁég‘?’ Sﬁ}n&t’ %&‘Wééﬁ?’@gﬁm’ Sthad WiEsHEY A%t h” wat er )
dned (MyHO, 857 4.ilHx ¥¥€& Hiid evaporated in vacuo. The residue was purified by
flash chronmat ography, using a m xture of dichloromethane and net hanol

(99: 1) a Lowed by crystallisation fromdi ~sopropyl ether, to

gi ve tsheﬁw%@%g)%%hjﬁd as a colourless solid, (3.43 g, 80%. 20

m p. 128-130C. '"H nnmr (CDCh) b: 2.23 (m 2H), 2.40 (s) 3H)) 2.42 (m 2H),
2.58 (m mpkd1;208c30 (M 2H), 3.58 (m 2H), 3.87 (s) 3H), 4.00-4.10 (m 4H),
6.00 (br, s, 1H), 7.02 (dd, 1H), 7.21 (d, 1H), 7.49 (d, LH. 25 LRM5 anlz
477 (M+18); Anal . Found: C 49.92; H_ 5. .40. N, 2. 90. C,6gFi =, Br NGsS requires
C, 49. 78,,qna|LLFmgxq:§8,58.%iH,§:36@/g.51ppelb%%,§iooﬁ Hofyreqyipes C, 58.98; H, 6:43; N, 5.50%.

4- ( 4-8r ono- 3- net hyl phenyl ) - 1- ( net hyl sul phonyl ) pi peri di ne WO 001 74681 63
PCT/ | BOOEQRBREs M2 Br , N Me' SOZ Tri et hyl silane (47.2nl, 296mol), followed

by triflyor t esul ph cid (1.7 T 1 re added io a

sol ut i 0nHS‘EB%QI%%P%LA'&E%?!?%‘}é‘i"?‘?“@f?‘ﬁpg?“é ara ’ﬁ%’ﬁ%p (‘%’\é\ﬁbg, 197mol) in

di chl or onetiheyheyclos@Brtirbogsddet r i f | uor oacehc acid (300nml), and the reaction
stirred at roomtenper atur or an hour. Tlc 5 analysis showed stammg

mat enal remaini ng, so addi hnal iriethylsilane (75.2nl, 471 mmol) and

I@ acrd g 86nmL, 9.8mmp1l) were added and the reaction
Ao~hours at roomtenperature. The reaction was

, the residue poured into saturated aqueous potassium

t nf | uor onet hanesul pho
stored for a furthe
concentratedo n viacub

car bonat eéicspdyL 6N, and the mixture extracted with dichl oromet hanc
(3x650mL.) . HkE onbi ned organic extracts were washed with brine (500nl},
dried (MySO, )—filtered and concentrated in 10 vacuo. The crude product was

triturated mbt hghot net hanol /hexane) filtered and dried to give the title
conmpound (52.43g, 80% as a buff coloured solid. "H nnr (CDCl" 400MHz) b;
1.78 ty 2H), 1.90 () 2H), 2.37 (s, 3H), 2.52 (m 1H), 2.77 (m SH)) 3.94
(m 2H), The titi8Sorfppgnd Yastdyepared f0@ the Sioxoland-frqm prepaioft 135 irla didhilar phéredufiviBhat m z 354,

356 ( Mr23)scribed in example 24. This afforded the title compound as a white solid (55mg, 50%).
'H nmr (DMSO-d,, 400MHz) &: 1.59 (m, 2H), 1.76 (m, 2H), 2.17 (m, 2H), 2.19 (s, 3H), 2.60 (m, 1H),
20 2.71 (m, 2H), 2.99 (t, 2H), 3.70 (m, 7H), 4.61 (s, 2H), 6.82 (m, 3H), 7.12 (m, 3H), 7.32 (¢, 1H), 9.00 (s,
1H), 10.82 (s, 1H).
LRMS :m/z 503 (M-1Y.
25 mp 188-189°C

Anal. Found: C, 58.97; H, 6.50, N, 5.49. C,;H,,N,0,S; 0.25 H,O requires C, 58.98; H, 6.43; N, 5.50%.

Preparation 1
30  2-[2-(Benzyloxy)ethoxy]-6-bromopyridine

J@t
r \N O/\,OBH

B



(reparation 25 Met hyl
2-[ 4- (4-brono- 3- net hyl phenyl ) pi peri di n- 1-yl sul phonyl ] acetate 20 Me Br ~ i
NJ MeO~' SOZ Sodi um hydnde ( 12.2g) 60% dLSpersion m m neral oil, 305mmvl)

was added to Vg,o%@,l,ﬁg{ on of the sul phonam de from preparati opcdqpforfes? | 9-
152mmol) and di net hyl carbonate (63.8ml, 760mvl) in 25 tol uene (600nl), and

the reaction heated under reflux for I '/~ hours. The reaction was

FZBB'&' ogid bet \C/iveteﬂ e]t hyl acetate glgoo_rlr_%), and coo: ed hydrochl ;)ri ct agi d .
: ~, ang e |layers separated. e aqueous | ayer was extracted wi

et hyl acesf’%ﬁ’“éhy(d%‘ﬁd?r?f)“}g’(%éFfé’_'si’:cbsﬁ‘gf“ﬁ’é&cmb?‘b.grﬁ"ﬁ“°§9€’fsraﬁﬁef’§°'%)/\2§‘§’H‘é‘d ®Fth brine

(3x300mL)ch!d ehisereh of RSy pxy)dliahdl E0e.r0 dmulollio rbienst 8B dnd the svlaousred e 1 esi due

was tri :ulbﬁ'tnegig'i wfs.bmémagga:aﬁe (4asgjzidaaio§Qleaﬁheg,laJacttsJ?d@onImeSur\@@fseﬂux for h

re-cry [ nom gdi - | [ n rie n.,vac ive the

et e SoeohE T efidily 238 ;%Sfeaﬁe?gé??f"sdf*ﬁ'&‘68‘,‘“*%@%% 301 7681 64

PCTI | BOO 0B Yinediqraamsgxcespicte dyed fieiazl)itersd and evaporgtgghn apyp to gveghe iflqyy 2| - | ) |

2. 37 (s, cBhflopnd2s §BN¢wnil, {quaniityptjve)2. 97 (m 2H), 3 80 (s, 3H), 3.9G (m 4H),

6.84 (m IH, 7.02 (s, 1H, 7 42 (d, IH. LRVMS nlz 412) 414 (M+23)" 5

Preparatigon 2G Met hyl 2-[4-(4-bronp-3-nmethyl phenyl ) piperidin-1-ylsu | phonyl

3 57 et hy R B GBAnCOED B {0 15 (a0 e Rk R 7B AP EBARS ( 1. 430,

9. Omd) oith owed by h-ifl uoromet hanesul phonic acid (0.02nt, 0.3trunol)

were 10 added to a solution of the 1,2,3,Gtetrahydropyridine from

preparation 22 (l.2Sg, 3.0mpl) and trifluoroacetic acid ( 1 Sm) in

dt chl oroPr : £( L 5ml), and the reaction was stirred for an hour at room

t enper at Grigomorhd(“Reht dimghy s dictpla-‘wleetkosresir at ed in vacuo, tile residue
diluted withedicliforonethane (25nl)) then partitioned between et hyl
acetate (1 RCipl) a %t urated sodi um bi carbonate solution (I S&xnl), and
the | ayer&“sépaat gd.(The aqueous phase was extracted with ethyl acetate
(2x35rnl)) the 15 obMaed organic solutions dried (MySO,), filtered and
evapor, ted in vacuo. The residual solid was triturated with di-isopropyl
ether To give the title conpound as a white solid, (963ng, 77% . np
103- 106 C Sofiurp hydride(( DABOEOUIF) PO MiptsjeraRorl, 40.5820l) yas a@lef] portonvyise if amice2H) , 2. 28 (' s)
3H)) 2. 63oidsoldtih pf &)-0P1,1-Bisogbhylidere@lydrol @.8¢1)6 sAb1l) 106128e ( @eht), shdDnce 7. 20 ('S,
ot 1 os (g yeg P C AR b R oyt Aol bl gudhined i So i, BTSO
2,6-Dibromopyridine (8.72g, 36.8mmol) was added, and the reaction heated under reflux for 5 hours.
20  The cooled mixture was diluted with water, the layers separated, and the aqueous phase extracted with

ether. The combined organic extracts were dried (MgSQ,), filtered and evaporated n vacuo to afford the

title compound as a yellow oil (quantitative).

'H nmr (CDCl,, 300MHz) 8: 1.39 (s, 3H), 1.45 (s, 3H), 3.83 (dd, 1H), 4.16 (dd, 1H), 4.37 (m, 2H), 4.46
25 (m, 1H), 6.75 (4, 1H), 7.06 (d, 1H), 7.40 (dd, 1H).

Preparation 3
2-Bromo-6-{{(4S)-2,2-dimethyl-1,3-dioxolan-4-ylJmethoxy} pyridine

L
Br \N o/\‘\\OXMe
o Me

30  The title compound was obtained as a yellow 01l (quantitative), from (S)-(-)-1,2-O-

isopropylideneglycerol and 2,6-dibromopyridine, following the procedure described in preparation 2.

'H nmr (CDCIl,, 300MHz) 8: 1.40 (s, 3H), 1.45 (s, 3H), 3.83 (dd, 1H), 4.16 (dd, 1H), 4.37 (m, 2H), 4.48
(m, 1H), 6.76 (d, 1H), 7.06 (d, 1H), 7.41 (m/dd, 1H).
35



25

Met hyl 4-[ 4- (4- br onp- 3- net hyl phenyl ) pt peri dut - 1- yl sul phonyl ) tetrahydro- 2H py
ran-4-carboxylate a Br NJ MeO S02 O Sodi um hydride (GO% di spersion in
rruncral oil ,wdodfgst 29. O nnol) was gdded to a stu-red sol utic@fis@iooéshe 30
acetate frompreparation 2S ( 10.14 g, 26.0mol) in Nnethyl pyrrolidnone
(60 mM) at anbient WO 00l 74681 (5 PCT/ 1 B00/ 00667 tenperature under

ni t rogen HAPereon 45 nj nut es, bas-2- bronoet hyl ether (4.2G m, 33.8 nmol) was
added to 2L[h@Bcﬁiyloky)ebem6>(trmitﬂ$tarﬁy1nbwajﬁrteer a further 150 minutes an additional
portion of SOdI m hydnde (G di spersion in mneral oil; 1.1G g, 29 mol)
was added, an t e mxture left stirmg for 1B hours. The sol vent was
renoved umdsﬁ é‘dJGrBéssure and the resrdues was partitioned between
et hyl acet ate and 5 water. The organic | ayer was coll ected, washed with
brute, dried (MySO-), and evaporated under reduced pressure. The residue

was CrBStrthdﬂllﬁﬁﬂn&E@mﬁdﬁh%lutx&ﬁﬁﬁ«ﬁsn@s mmd)nsorapmewomazeh&rco&@d @i the title

d trat ted
and pur i £ B E FR TaRe e Byt G tev e HoUPL R bR sREeRdte, and
cryst al | iisterhdl smpdranons- @ Gyhd teecelnanetirgd fr hooprsopi-bustitnehlodde (inke an

addi ti onal,, omt,xsxbasqjdeémf,ttalngmmmpghu;@ma& %D@QL&L&&@&% tePlibHedidw 9. 159 .
A small 10 sanpl e was r]e}%‘rz_y%a Ilsed am. et hé; acet at e for further

char act er'? E8PiGR™ M P Fpaqhon wasfiied (reghpgicny thegoixtyre pgacied adh R0 41 2. 20

(m 2Hp, @x18@nl) and ‘hBH)mbmzd AGni¢ pra@idned (MeB.). i hﬂrcdnq)%vapgrﬁ@@m(lwo Iy 2H), 3.29

E(I’B 2||:|)|), 1&iddOwAs purifiddy,coldmmchrothaOfaphion sthikcl) gel t@;@%ntﬁﬂ)&l@mﬂ)%c@aﬁ,&@) IH), 7.41
1H) . Foun C 49.49; H5.68; N, 2.93.

C, 9El Z6Br] eglggq%ﬂ%gp({c gél(’%\l}g‘%@ﬂ (g @g?g})N 3.04% 20 Alternative Route:

Triethylsilane (50m, 0.30nmpl) was added dropwi se over 2 min to a solution

of the caHhmn@DCE, ROV &10a8 a,t9H§Dm 0&@06!@)60:95 (m(BH}L 2138 (), 6H)N3.8k (¢ bilo4.ga1Et hane

(150 ateh e r i mt 0C, under nitrogen. Triflrc

aci dm(]% ?Bﬂﬂégiﬂ)l%&%%s&g dropvvl se over 10 min and the resulting

rruxture was stirred at 0C for 4h Di chl or omet hane (300mL) and

dem ner al Irgpemtionat er (300nl) 25 were added and the aqueous phase was

separ at edz-(GRp2, DHERRHIA IRRRSA-ANAGNES 6 trviyishnidByBline( 200rL) , sat ur at ed

sodi um bi car bonat e sol ution (2x200nl) and dem neralised water (200nil) and

t hen concentrafel mvacuo to a colourless solid. The solid was slurried in

hot et hyl gg é efor 20 mn and the m xture was cooled to 0C and

thenflltere The reki was dried in vacuo to |leave the title conpound

as a col ourless solid (53g) 92% . 30 Preparation 28 Mt hyl

i - benz2gl - Theftide dorlpdpidormprehaiis y b1 ety ¢) ifqxe i tromiddof plesiakigl WOt b - 4- pi peri di ne

car boxyl a;ugﬂa,p,yggugqg@A@&’lnbgfmgg];{ag(ﬁQO/ 00667 Me Br NJ MeO Sz N/ The

acetate frompreparation 25 (4 g, 10.7mpl) was added pornonwi se to a

suspensi on of sodi um hydnde (994rrg) 60% di spersion in mneral oil

33. | nmol ) 'Hinmr (CD@h130GNED 5. 5y86 (LHIED, di0n 668D, ( 2D h0) (m. Bd 46 Fre3H.d S0P frg sol ution

|S\1E ibr r edI f &y, 293 (daoiH), 417 @da 180, B YS W, 2@ATTRLIM) B160 (1) 08, 7(08 (4 kg, 7.4bQad/ Ay 1) and
enzy

Preparation 6
2-{[(4S)-2,2-Dimethyl-1,3-dioxolan-4-ylimethoxy}-6-(tributylstannyl)pyridine

L
Bu,Sn” "N" 0 ~‘°XM‘°‘
o Me

The title compound was obtained as a colourless oil (71%), from the bromude from preparation 3,

30 following a similar procedure to that described m preparation 5.

'H nmr (CDCl,, 300MHz) 5: 0.89 (t, 9H), 1.07 (t, 6H), 1.35 (m, 6H), 1.40 (s, 3H), 1.48 (s, 3H), 1.58 (m,
6H), 3.83 (dd, 1H), 4.16 (dd, 1H), 4.40 (m, 2H), 4 52 (m, 1H), 6.60 (d, 111), 7.00 (d, 1H), 7.40 (dd, 1H).



5 bis-(2-chloroethyl)amne (2.73g, 10.1 mmol) were added portionw se) and
once addition was conplete) the reaction was stirred at 60C for 'G hours.
The cool ed reaction was partitioned between water and ethyl acetate, the

| ayers separ anexhp/7ea8d t he aqueous phsse extracted with et hylpc@astebes? ' The
conbi ned organic extracts were washed with water, dried (Nai SO-), filtered
and concentrated in vacuo The crude product was purified by colum

chromat ography on silica gel twi ce) using an elution gradient of 10

di chl or om&tehamatian &t her (100: 0 to 90:10) to afford the title conpound (3. 04g,
529 . 'H Bmﬂon(om)Jutéﬁ&W&)c 8: 1.63-1.81 (m 4H)) 1.88 (m 2H), 2.16 (m
2H)) 2.36 (s, 3H), 2.42 (m 2H), 2.55 (m IH, 2.88 (m 2H)) 2.98 (m 2H),
3.40 (s) 2H 82‘/"*{m 5H), 6.83 (d, 1H), 7.00 (s, 1H)) 7.22 (ni, 5H), 7.40
(d, 1H. 15 HJK"NG’S49 551 (M+1)+ Preparation 29 Met hyl

2- met hyl - 2- { 4- [trlMIeuororret hanesul phonyl oxy] -1, 2, 3, 6-t et rahydr opyndi n- 120

32/ l Zu ::)p hf) nﬁ{)&d@ﬁs&ﬂ@@@ﬁ;n@ ( 1’60:@% (s i a[dryllccjautom,sglm h@d Jm%rog\cthane (70ml)
- er -

ridine ed to a solution
of the kefbi® f%lﬁﬁfdpbryéﬁ"é‘%‘ﬁ‘gj%/f&nbrwplt gﬁffégg I]%"’S}‘% \{‘\f?’ﬁm‘a’i‘aéﬂf’%?lb met hane
(50m), amfdflickmedakulphon adih@ng. ¢OOhred) Wapaddd@ drofwisd thempsconmebdirdne 750l aphoni

anhydri de s %ﬂﬂomslﬁwémmée)a mslo@ﬂlg.aﬁwgmpm&eme s@mlmtamecr@@m ©n then 25
stirred at ro s _showed starting

e
mat eri al rcéc:ﬁn,atcmﬁeraturngrédﬂ] ap ctntra(?cd mlva%xo%rcdnov%thc 1fobbt£]%ncﬁarc%qwflbvﬁwaﬁ ne (3.7g,
| 8mmol J0 an‘GSthf‘flﬁll“ﬁtS't grird hare: f%‘F‘bﬁ*féh‘ia@”éPFlde'W’dées(fﬁZPmﬁmasPB#*HVB'IIO)N wer e added
potti onw s, (339, sligh@ly sipire)t ed reacti on over the follow ng 4 days. The m xture
was then filtered, the filtrate concentrated in vacuo, and the residue
triturated with ether. The resultln solid was filtered off) and the
filtrate SVAPSFRtledOMEZ aEYdS -8 EriffyéopF¥dtctwas purified by col um

WO 001 74681 (7 PCT/1B00/ 00667 chromat ography on silica gel using an elution
gradi ept of, Q%l@@e ethyl acetate (91'9 to 5050) to afford the title
conpound (2[ 2%2‘ Alhg/gl ite sold. "Hnnr (CDCI" 400MHz) b 1.4 (s,

6H), 2.56 (HFPEpP y&tﬁ”t‘”“ 3.79 (s, 3H), 4.0G(m 2H), 5.80 5 (m 1
H Anal. Found: 3qub2; H 4 03 N, 3 43. C'H 6F~NO.,S2 requires C,

33.42, H 4.08, 3.b4p6 Preparation 30 10

Met hy | 2- [4(HPJQB{3 f ofnyephenyl } - 3- met hyl phenyl ) - pi pend~n- 1 -yl sul phonyl Jtetra
hydro 2H- pyr an- 4carboxylate Me HI Il OON MO SOZ O 15 A m xture of the
brom de from preparation 27 (4.02g, 8.73mmol), 3-fornyl phenyl boronic acid
(1.830) 1bh-HGimmb) @onl2SMifrhdxindo Md@mbIBwA 6djied RpwBena® dooled (-78°C) solution of

tns(d~ la@nzte/eh,%ﬁh@%ﬁm%aaﬂd@glddmnéxpl)\ by 30 QoA gTD TR A the

trio-tolyl)p hi ne hoxyet hane (70nl) was
heat ed und‘é?f""rf“é‘l" Peds 7OF 76“ ﬁﬁ‘l‘ﬂ"%”l“?‘?’i‘é“&ﬁ‘ﬁfdef?f 1|hé‘5rf‘f“? BiserigaY bt G0 wi t h wat er
and t he migfmmed) vexddialdtopwisanvdr h0 mikigs| Thewetien vas {lBxgd.to Wime togonmb¢npedtuer gani ¢

extracts v wiasha e sovhy henb,maaed witl @ﬁdm(h%&@cloluuﬁd dntx)eh@donmdd AfkosOncentrated

g???::ar edl‘layﬁrglwnrévev%ncldrelﬁh %Itthc(r:"an[i gncn e actdnf‘g"c@?o uﬁn hygoclg%éartamdwangr Og}%t ggr taghy on

40: 60) 29 arfpixtare pasgrteeteddviiidicHoremeattiers dH 2 e0mbl m@?tﬁ'é?cd%angwwetmed@ia P& compound
as a sol i djlterePanbSGsent:@Ygn vadub. Mhares(lEhGINite BOOMERYreBrigotonshbin fen@i, fflfdded 4H) ) 2. 20
(m SH) ) 2(tw4cg) tﬁcmdm%mt)cr \gcuﬁxg to%:%z th;]:tl@com;%mQ%s a(mte %l‘ﬁ %13?%3 753/6)30 (m 2H),
3.82-4.02 (m , H, 7.81 (m 2H),
10. 02 (s) 1H).

'H nmr (CDCl;, 400MHz) 8: 1.39 (s, $H), 7.19 (m, 1H), 7.37 (m, 1H), 7.79 (m, 1H), 7.88 (m, 1H).

30

Preparation 9
I-Bromo-3-(2,2-diethoxyethoxy)benzene



LRVS : mz 508 (M+23)"' Prenarahon 31 30 Met hy(

2-[ 4- (4-{6-[ 2-benzyl oxy] et hoxypyri di n-2-yl }- 3-net hyl phenyl )-1, 2, 3, 6-tetrahy
dropyri di n- 1yl sul phonyl ] - 2- net hyl - pr opanoat e WO 00/ 7468i (g

PCT/ | BOO10066VO0 bi74681~ ~N O-OBn i O NagMeO-s02 Me Me A m xt ur ecafiBioless?
stannane from preparation 4 (2 8g, 5.4mvol) and the brom de from
preparation 22 ( | .Sg, 3.62mmol), and tetrakis(triphenyl phosphne)pal | adi um
(0) (205nmg, 18nmpl) mtoluene (35ml) 5 was heated under retlux overnight.

The cool g¢- Xty evaporated in vacuo and the residue punfied by
colum chromat ograpky on silica gel using pentane:ethyl acetate (75:25) as
eluant, to afford the title conpound as a colourless oil, (1.7g, 83%. 'H

nnr (CDC13, 300MHz) b: 1.69 (s) 6H), 2.42 (s, 3H), 2.64 (m 2H)) 3.62 (t,
2H) , 3. 82 nfixtyre SHjotassihuml cdrbnate (1159, 12 ol 35BmbghenoPH)y3g, 40.@Rno()gnd 2H) , 6. 06 (S 1
:1') . 26;7b&goa)cgtal(lé?}yedc g.thyl Iﬁcgvﬁl (iLsrL'D 9. 67Zun38 in Ll sbho@ (10ofl) R ndaflh actodel: -

Met hy!%- E% 1 ZP°‘{“6T‘r°2°‘6"é*ﬁ?§/‘l°6YWP&‘%MW%PW (50ry)) and ethylacetaie (104hEAY) - 1, 2, 3, 6-t
et r ahydr dpylrased separdiar] Bughplawniple} vatermabyddrit c@Hagipredianl)- thaobbxedlogidc O ~O-B n M
A i Xxtur eolmnst“laﬁccsaoasedaaa@ Jltﬂ@msm&ﬂﬁf&ra)tnilc(lﬂutﬂm (wal:ler (A PrnnBn3bBI®RAd and die

brom de Qg \P. at.l.on..2 (
t et r akt sb’g hirélﬁg evaB i ne ‘f)aéo 1]hangi}m(B (3‘335 megeg mecgu"l‘ﬂessmlcfml rt tol uene
(16nt) ’?i“é‘&ta%‘d °E|ﬁkfé|gd Psé‘fgla%%“‘Pbﬂfa‘h““%LfF"éf Pe“FH‘é(OC‘BQJPé65)r“éaé’€9td|t¥9r‘i'ﬂv\/as di | uted
W t h vt esmpodidc.dipeo2a). xt ure extracted with ether (3x). The conbi ned organic
extracts were washed wth bane, dri ed (I\/gSO) filtered t hrough Arbocel and
evaporated in vacuo. The residual vyel ied b
chr omat ot HFHGP On 4 OMHE ! Hdf S ‘??dma%‘)éﬂaf‘ihaﬁ) @?Hﬂl%‘ht“ 89)?’ lﬁgﬁ’?%ﬂe et her
(50: 50 t oHRBO7AD) 3H)0 afford the tale 25 conpound as a pale yellow oil)
(1.18g, 81%. 'H nnr (CDCl,, 400MHz) 8: 2.22 (m 2H)) 2.42 (m SH), 2.62
(m 2]&9, 3.34 ( 2H), 3.60 (m 2H), 3.82 (t, 2H), 3.88 (s, 3H) 4.01 (m

O PFRBH) | 4.55 (t, 2H), 4 61 (s, 2H), 6.05 (m 1H), 6.76 (d) 1H),

6,99 (d, 34 Dietoxyathory)genyiiefonivgid ) 7.61 (m 1H). VO 001 74681 (9
PCTI | BOO/ 00667
(HO)28/< j\o/\rOEt
OEt

n-Butyllithium (18.5ml, 2.5M in hexanes, 46.25mmol} was added dropwise to a cooled (-78°C) solution

20  of the bromde from preparation 9 (11.4g, 39.6mmol) in anhydrous tetrahydrofuran (100ml), so as to
maintain the internal temperature <-70°C. This solution was stirred for 1 hour, then triisopropyl borate
(1.13g, 6.0mmol) added slowly, and the reaction allowed to warm to room temperature over 3 hours. The
mixture was cooled 1n an 1ce-bath, acidified to pH 4 using 2N hydrochloric acid, and quickly extracted
with ethyl acetate (2x500ml). The combined organic extracts were washed with water and brine, dried

25 (Na,S0), filtered and evaporated 1n vacuo. The residual o1l was purified by medium pressure column
chromatography on silica gel using an elution gradient of ether:pentane (0:100 to 50:50) to afford the
title compound (8.24g, 82%).

'H nmr (DMSO-d,, 400MHz) 5: 1.14 (t, 6H), 3.58 (m, 2H), 3.66 (m, 2H), 3.94 (d, 2H), 4.80 (t, 1H), 6.98
30 (m, 1H), 7.22 (m, 1H), 7.37 (m, 2H), 8.0 (s, 2H).

Preparation 11
1-Methylsulphonyl-piperidin-4-one ethylene ketal



LRVS ; mz 607 (Mtl)' Preparation 33 5

Met hyl | - benzyl - 4-{[ 4- (4-{6-[ 2- benzyl oxyet hoxy] pyri dm 2-yl }- 3- met hyi phenyl ) p
yeri dm 1yl ] sul phonyl } - pi peri dm 4-carboxylate Me ~ ~N~-O-OBn i NJ MeO S02 N
i The stannangofpi@qgepr eparation 4 (45059, 7.8mol), foll oweddiysooooss?
tris(triphenyl phosphine) palladium (0) 10 (410ng, 0.35mmD1) were added to a
solurion of the brom de frompreparation 28 (3.91g, 7.1mmmol) in toluene
(50n), and th 6‘§cti on de-gassed, then heated under a nitrogen atnosphere
reflux for 7 houf®. Aqueous potassiumfluoride solution (20m) 25% was
added to tﬁg'% ed reaction, the mxture stirred at roomtenperature for
20 minute¥¢ dhen filtered t hrough Arbocel. The filtrate was diluted with

et hyl acetate) wash i b ,dried (Na~SO ), .filtered and evaporated m
vacuo. THEUPRS}RRGY! aﬁ’é“v‘%%ﬁgfﬁgﬂzm%&“i RGN ‘8%?°6"r‘r‘%1’t°58’1"5‘6ﬂ§7"°6ﬁ“§’i°| i ca gel
twi ce, usichlg2%bds. I9{miend getadamans(30gml 82 e Reberdisemhesdibraetwrd s8Gd o 60: 40)
to gi ve theneested REO6LC Theatxtae ¥ waovd wisyataly Withatg dx), dydrdcRorkbgd 56% . 'H
nnr (C@C:ht 4 - . 4. 3H), 2.44
(m 21 ))@.‘ %‘8 ed%ﬂj“;l”bgc.éﬂé%"’"(g%I‘A’E’én#ﬁ’,@wgfgg%‘)’]ﬁ%ﬂzg"d ?%"7321%“%?“(’%35, 3.80 (m
SH), 3. 88’65(%“' rat%l_“gtbhc(xfxle, fétﬁf,anglc_hgéto(gév,c th?é_wx,rcder_o taca)offz\ﬂ'ntif_tﬂu,i 6.95 (d,
1H)) 7.034(6m952b), 7.18-7.37 (m 11H), 7.58 (m 1H). LRVMS : mz 699 {M1l )"
Preparation 34 25

Met hyl 2-[4-(4-{3-[2, 2-di et hoxyet hoxy] phenyl } - 3- ntt hyl phenyl)-1, 2,3, 6-tetrah
ydr opyri df§ ;7/11 ut phonyl ] - 2- net hyl - pr opanoat e WO 00/ 74681 70

PCT/ | BOO/ 00667 Me O-CEt / OEt ~ ~J MeO 7CSOz Me Me A mixture of cesium
fluoride thaBdocy, kdond2HEaL (m, kity2. B¢, oy nhosHhione, 4380my) 0 59mmo1l))
tris(d~benzyl 1 deneacet one)dt pal |l adnm (0) (280ng, 0.31 nmol) and the boronic
acrd frompreparation 10 5 (1.838, 7'2% and the brom de from

pr epar at i 4ml Bend 8, 4833; Hg6- 8t 2P Gt Nhhiratireifs 431420, ¢i8 Y, e83oxyet hane (60mnd),
was heated under reflux for 5 % h. The cool ed reaction m xture was
partitgongd hetyween water and ethyl acetate, and this mxture filtered

t hrough Arbocel . The f.i%‘}rate yas li{(;:a.ﬁ)arat ed, the organic phase washed with
wat er, t hblePEPYlPhonyrRinst - ke &¥'5% X449 | t er ed and evaporated in vacuo. The
resi dual green oi Io*o\gs purified by medi um pressure col um chromat ography on
silica gel usi | ution 10 gradi ent of pentane:ethyl acetate (100:0 to
85:15) to gf@‘ hé title conpound, (3.04g, 93%. 'H nnr (CDd 3, 300MHz)
8: 1.24 ({Vl,\ﬁ , 1.69 (s) 6H), 2.28 (s, 3H), 2.64 (m) 2H)) 3.62 (m 4H),
3.80 (m SHMe 4.04 (d, 2H)) 4.12 (m 2H), 4.84 (t) 1H), 6.06 (m 1H), 6.92

( m 3 H) ! IZop;lo%?llepl?Iﬁxyl(cﬁibrid% w&ml,%ém‘lnﬁl\éﬁs édd&ﬂdﬂ)p@i@ao gnl%'éjcggléh solution of 4-

piperidone ethylene ketal (6.4ml, 50mmol) and triethylamine (7.7ml, 55mmol) in dichloromethane

m
tu

20  (100ml), and the reaction stirred at room temperature for 3 hours. The mixture was washed with water
(2x), dried (MgSO,), filtered and evaporated in vacuo. The residue was crystallised from ether/pentane to
afford the title compound as a solid, (10.55g, 85%).

mp 66-67°C
25
'Y nrar (CDCl,, 400MHz) &: 1.34 (d, 6H), 1.77 (m, 4H), 3.18 (m, 1H), 3.43 (m, 4H), 3.98 (s, 4H).

Anal. Found: C, 48.19; H, 7.74; N, 5.50. C,,H,;NO,S requires C, 48.15; H, 7.75; N, 5.56%.

30 Preparation 13
Methyl 2-(1,4-dioxa-8-azaspiro[4.5]dec-8-ylsulphonyl)acetate



Preparation 35 Methyl 2-[(4-

{4-]6-(2-hydroxyet hoxy) pyridin-2-yl]-3-nmethyl phenyl }-pi peridin-1-yl)sul phon
yl]-2met hyl - propanoate 20 M ~-N O ~OHi ON ~SO MeO Me Me 2 A m xture of

t he benzyl hodde@ym Preparation 31 ( 1.7g, 3.Onuriol), ampyi, mat e
(3.0g, SO Ormnﬁ pal | adi um hydr oxi de oa carbon (SDOmg) and acethlmcfogkgl d
(10m) in net hanol (30ml) was 25 heated under reflux overnight. Additional

anmonium fotiriate \>g, 25.0mmol) and pal | adi um hydr oxi de on carbon
(1.59) were d@lddeqtijgo\n he reaction heated under reflu~ for a fiuther 72
hour s. ThIRe C 8y xture was filtered through Arbocel) and the filter pad
washed welo ethyl acetate. The conbined filtrates were neutralised
usi ng saturated sodi um bi carbonate sol ution, the phases separated, and the
aqueous Poaspum teatuiogidt @Hoant o hmelt vy bddgdnettmgse(tQast OOy the fylendiorlfiored or gani ¢
ext r act Srepeiten dr GEL:, B@mhbPSOdyn}th{ kdrboested 1 ramd oManP adh@tbfiag (MO0 t 0o gi ve

thetitl | 74681 71
PCTI | BO 0 0%1%%3788“&%a§§0m?1e& QIllqu[:tlogaés (s%r%léagbon( t;.lmd%gt %&c it lg%@ m%o%aﬁ)

78-1. 4 a(ni;f)sp arFDThc rzacﬂ@x V(aépouxgﬁ)nto afm@ge ?fmdrclc'lbmc agxd G )fnﬁfthgpgd)thcgaygg (s, 3H) )

3. 97 ( n)sepAﬂatedl )T'he afjuéSms l(ybl)waQH)ractc@;_th (L}dl) acd_tatH).hc cqfnb@ed (rgjamc 3_0[LI'H)H}S wAshdd) ( m 2H) )
7.38 (d,widh bH)c; driéd @&Sbmﬁltgrccﬂ)‘xd evmd in vidud. 'l‘ﬂc_yrZSxiuWa’]s)stlxspeJa&dB\rﬁ-gﬁﬁ@plon 36 Met hyl
(4{ (4- {é— r2thhmlature heat ﬁoor)%ﬂl.:f(,r)cg}?l?ddand ﬁléelred,l t? af&rd thct mﬁoeuﬁgll )ars)cl:hsé 7&[‘]’} 1yl ] sul phon
yl} tctréa ildro 2H-pyran 4- car boxyl atc Me i ~ ~N OOHi ON MO S02 O 15 The
t al e1conmpound was prepared fromthe benzyl ether from preparation 32 in 93%

yield) f, ' 1k | [LQC e a j i reparation 35.
L (Rt B R 0 AR B D St
2.64 (m 1H), 3.06 (m 2H), 20 3.34 (m 2H), 3.92 (m 7H)) 4.00 (m 2H)) 4.
SO (t, z*rl)al)FoﬁndYS,‘(zdy;ms.t&N,47930©0H(,,dpssjrethre,sc743:t>0);h(,m4;§§|—5}qz%7. 38 (d, 1H)) 7.65
(m 1H. LRVS : mz 519 (M+l)* 25 Preparation 37 Methyl 4-( {4-[4-(6- {
(4R) 2, 2 dtrre yl -1, 3-d ~oxol an- 4-yl ] net hoxy}

pyri P -39 thyI phenyl ] pi peridtn-1-yl}

sul phony¥ttye:- tlathiym Brazasnirgl§.pldes-S41selpiobdxd nghydproparGride ~N~ O ~

0
Me Me (\j\}

Me,o% .
000

N-Butyl lithium (28ml, 1.6M in hexanes, 44.1mmol) was added dropwise to a cooled (-78°C) solution of
20  the sulphonamide from preparation 12 (10g, 40.1mmol} in tetrahydrofuran (100ml), so as to mamntain a
temperature below -45°C. Once addition was complete the solution was allowed to warm to 0°C, and
then recooled to -78°C. Methyl chloroformate (3.7mli, 48.1mmol) was added dropwise so as to maintain
the temperature below -45°C, the reaction stirred for 30 minutes, then allowed to warm to room
temperature. The reaction mixture was partitioned between ethyl acetate and water, and the layers
25  separated. The organic phase was washed with water, dried (MgSO,), filtered and evaporated in vacuo.

The crude product was triturated with ether to give the title compound as a solid, (9.88g, 80%).
'H nmr (CDCl,, 400MHz) &: 1.60 (s, 6H), 1.76 (m, 4H), 3.48 (m, 4H), 3.79 (s, 3H), 3.98 (s, 4H).
30  Anal Found: C, 46.80; H, 6.87; N, 4.49. C,,;H,,NOS requires C, 46.89; H, 6.89; N, 4.56%.

Preparation 15
Methyl 4-(1,4-dioxa-8-azaspiro[4.5]dec-8-ylsulphonyl)tetrahydro-2H-pyran-4-carboxylate



~Me NJ MO SOZ O WO 00l 74681 72 PCTI 1 BO0100667 A m xture of the stannane
frompreparation 5 (2.0g, 4.97mvl1) and the brom de from preparation 27 (1
769, 3.82mmpl) and tetrakis(triphenyl phosphine)pallad~um (0) (242nmg, O

2l mmol ) i n topyRRRsPOM) was heated under reflux for 7 houngragdRegso! ed
m xture was concentrated under reduced pressure and the residue purified by
col um chromat ography on silica gel twice) using an elution gradient of 5
et her: pentane (66:34 ¢d0,34:66) to give the title conmpound as a white solid,
( 1.29q, 7%0 'H M) 300MHz) & t.40 (s, 3H), .46 (s, 3H),

1.77-1. 95 21 (m 2H), 2.40 (m SH)) 2.64 (m 1H) 3.04 (m 2H,
3.34 (m 5‘&09)‘%94 04 (m 8H). 4.15 (dd) 1H), 4.40 (m) 2H)) 4.50 (m IH),
6.75 (d) 1H) 0 (d, 1H), 7.09 (m 2H), 7.38 (d, 1H), 7.62 (m 1H 10

LRVE : mz 611 QMr23)' Preparation 38 Methyl 4-( {4-[4-(6- {
((fﬁ) | ZhZSqul'ﬂ@;d?Mé 8%0{11% dd%‘in%&koalih rﬁknt:Ya'l llnm%yv}s aB¥el koqlsaut%n Xfi t})e 312 | at e
nmet hyl phen eridtn p I oxyl ate
_ O Me su%LJan% frowé) eﬁﬁrgl'\%b g)% %mﬂ%’é)ﬂid% céncargonate{?— ?,/\é(grrmbﬁt ed as a
Whl t e sol Plden G99, andthe reskture beated PHLCHg 49 mmmchTlemlrﬁetSkva'n@ﬂmﬂu@ m@tma! he stannane
from prsepgakat, lsmcuﬁnammmaéaeaomddewwn@,mﬂmd%pg@ﬁcactvba@m217Meuﬁ Iovv' ng a simlar

rocedure to that d r n,37.20 OMHz) 8:
E 40 (s, ﬁj}hdmineég)m?) J%s%)ebronioe g)e éE&B mISrQﬁx_?}) wers a %P(mdﬂg é?‘aﬁmn 51115:8 (m ) SH) ,
2.65 (m foiH)uriEr 0@oufspt S0XFpnd dBrogHtempgrat@d-fr 3 daysghhe acdBn rintpre §RfPprtidhored. (dd, 1H),
4. 40 ( n') @kl)c)n 144 cﬁ@c aélmsohltlbx-l z)n)l ct@or Zﬁl tﬁ&iaycrl k&)“)ratc@ ’ﬂlg o&ﬂuc phzl'g \).'as ZI'aSQ& v(lﬂm 2 H) 7.38

E Z: ( il_b i water %ngdrnv{g ) ﬁlterc% allfd evaporatecrd %acuSca.8 c('cMa-ue v,;as m Pgw% thCIr%o give J}/Et hyl 4- {

6- [ ( 29)0- 2titBcemmyrd prpadihitg sofit Bf8% iy r i di n- 2- yl } - 3- met hyl phenyl ) pi peri di n- 1yl ]
sul phonyl } tetrahydro-2H pyran-4-carboxyl ate 30

Alternative method

Potassium tert-butoxide (220ml, 1M in tetrahydrofuran, 220mmol) was added dropwise to a solution of

15  the acetate from preparation 13 (27.9g, 100mmol) and bis(2-bromoethyl)ether (16.3ml, 130mmol) in
tetrahydrofuran (200ml) and I-methyl-2-pyrrolidinone (20ml), and the reaction stirred at room
temperature overnight. Tlc analysis showed starting material remaining, so tetrabutylammonium iodide
(3.7g, 10mmol) and sodum hydride (2.0g, 60% dispersion 1n mmeral oil, 50mmol) were added, and the
reaction stirred for a further 72 hours Additional 1-methyl-2-pyrrolidinone (100m!), sodium hydride

20 (4.0g, 60% dispersion 1n mineral oil, 100mmol) and bis(2-bromoethyl)ether (12.6ml, 100mmol) were
added, and the reaction continued for a further 24 hours. The reaction was poured into a mixture of ether
and 10% citric acid solution, and the layers separated. The aqueous phase was extracted with ether, the
combined organic sotutions washed with water, dried MgSQO,), filtered and evaporated in vacuo.The
residue was suspended in ether, the mixture heated to reflux, cooled and the resulting precipitate filtered,

25 washed with ether and dried to give the title compound, (7.2g, 21%).

'H nmr (CDCl,, 400MEz) &: 1.70 (m, 4H), 2.16 (m, 2H), 2.35 (m, 2H), 3.24 (m, 2H), 3.41 (m, 4H), 3.80
(s, 3H), 3.94 (m, 6H).

30 LRMS:m/z372 (M+23)"

Preparation 16

Methyl 4-(4-oxo-piperidin-1-ylsulphonyl)tetrahydro-2H-pyran-4-carboxylate



WO 00l 74681 73 PCT/ 1 B0O0/ 00667 Me ~ ~N~O OH ~OH NJ MeO SO02 O A solution of
t he di oxol ane from preparation 37 (799ny, 1.36mmo1l) in 1,4-dioxan (1Qmr)
was added to an ice-cool ed solution of hydrochloric acid (30mL, 2N), and
the reaction whighhRsy for 75 mnutes Jhe solution was poured gihRociéey" at ed
sodi um bi carbonate solutron (200r nl)5 and the resulting precipitate 5
filtered and dned. The solid was recrystallised from ethy
acetate/di-isopro ther) to afford the desired product as a white
powder 642H0Q- . "Hnnr (CDCh) 300MHz) b 1.70-2.42 (m 12H), 2.64 (m
1 H, A d §fd), 3.3 (m 2H, 3.&8 (mM 6H)) 3.84-4.19 (m SH), 4.50 (m
2H)) 6 77 (dy 1fjH), 7.00 (d) 1 H, 7.09 (m 2H)) 7.35 (d) 1 H, 7.68 (m 10
1H). Preparati@n 40 Met hyl 4- {

4- (- 4- d
[ ( et f‘l%-dL Ql%or < asnd éOml Q% wl;lsoa)é ilb aps t[% %cpe}gél[ene k ta]%roxl pﬁr_:i_rat:on 15 (7. 4; car boxyl at e

n 1y ony
15 |ve ~ 20. 3"@4‘>W‘°“M?°%B“‘$@£‘°B"T£’éﬂ)ﬁ"ﬁ Wéfctcﬁ?fﬁé‘fﬁqd‘%fo"cﬁmow Aed as a white
crystal Imaﬂersaolob;dtc(n%%m ovEin@RN Thh eadtiorDwee baBisddboiadas Spahakirmnat38) f ol | owi ng

the p%ocgoqgﬁ\%se,ﬁ)ﬁ%(slnpﬁge !:ogcep&:aﬁﬁ)al QJUB qﬂe rgs?due gg dllLH:dW wg %’exua‘kgao MHz) 8:
1.76-1 (m 2H)). I—% IH), 64 (m 1H),

3 06 (m\wﬁ]qj.hyl agetage43 )rﬂ'he Wmed\-ﬁprq&wacx{r?ﬁs ﬁ)dncdé ?Sé))(ﬁ]fcrc H)d cva&ore}gil(‘m 3H), 4.12
(d, 1H))vaduoﬂ®e ¢rwic p28fiet wa@m’ﬁ&\te(ddnm étihd)/di-ispproply! {tichy, tolefd the Tesitd porqet ) , 7. 36 (d,
1H)) 7.68ud @ty LRVS @ miz S71 (M+23)" 25 Preparation 41 Methyl 4-{

[ 4- (4- {6 [ 2- hydroxyethoxy] pyridin-2-yl }

- 3- et hyl phenyl ) pr pendi n-1 -yl ) sul phonyl } pi peri drnc- 4- car boxyl atc ~1'0

00/ 74698 1miy tp8-1PCTI | BOO/ 00667 Me ~ ~ ~N p~OH i O N SOZ MeO

"H nmr (CDCl,, 400MHz) &- 2.18 (m, 2H), 2.38 (m, 2H), 2.48 (m, 4II), 3.26 (m, 2H), 3.60 (br, m, 4H),
3:82 (s, 3H), 3.98 (m, 2H).

15  Anal Found C, 47.14; H, 6.28; N, 4.54. C,H,;NOS requires C, 47.20; H, 6.27; N, 4 59%.

Preparation 17
Methyl 2-methyl-2-(4-oxo-pipendin- 1-ylsulphonyl)propanoate

()
Me\o)g( :O

Me Me

20  The title compound was obtained as a solid (98%) after trituration with pentane from the ethylene ketal

from preparation 14, following a similar method to that described in preparation 16.
'H nmr (CDCl,, 400MHz) §: 1.67 (s, 6H), 2.57 (m, 4H), 3.68 (1, 4H), 3.80 (s, 3H).
25  Anal. Found: C, 45.51; H, 6.52; N, 5.14. C,,;}1,;NO,S requires C, 45.61; H, 6.51; N, 5.32%.

Preparation 18
tert-Butyl 4-[4-(4-bromo-3-methylphenyl)-4-hydroxypiperidine-1-carboxylate

Me
Br
HO

Me
Me’\/o\er

Me O



N HA mxture of the benzyl pipendne from preparation 33 (3.32g, 4 76mol ),
anmoni um formate (3.0g, 47 6mvol) and pal | adi um hydroxi de on carbon (3.329)
in a solution of acetic 5 actd: net hanol aetrahydrofuran (2:2:1, 30nl) was
heat ed under wghésugsif or 2 hours. Thggcool ed reaction was fi lpkgfigwobdss ough
Arbocel, washing through with tetrahydrofuran, and the Fltrate concentrated
m vacuo. The residue was part~toned between water and ethyl acetate) and
the | ayers separated. The organi ¢ phase was deed (Nai SO ), filtered and
evapor at ed.sMIsows LD n-butfl @thGinligiex{aE GG $4mraS wliided bvechblly 1 Cxhwddib a

chr omat OQ[H@CQnyngpofgbl’o'mg@-l&gltoldé&l(m ARG Htaﬁh9£0ngrealg'l(§)Iaxtnl) Qrfder nitrogen, at
di chl or onet hane rret hanol (90:1 afford the title conpound)

(1.28g, 529475 f“Chﬁséﬁ““%ﬁoﬁ\?ﬁlﬂ‘)“Bf"bi&‘fs‘”‘ip‘%%" epfycappylae 7@ FS (m  2H)

2.38 (&, n8kd))m @hﬂi@u@ct@ﬂyd{qﬁ}ranﬂé})xﬁl) Bs @fed amuctZtrpty that Bie fe@etipmemRi)ure vas 85 (m  7H)
4.46 (t) n%tﬁ)amccﬁbe%% éo@b H), 98 (d) 1H)) 7.05 (m 2H)) 7. 34 (d, 1 H)
7.60 (m % ' aration 42 Meth

4-{ (4- (41{“%’°t°2°"r‘l'§/‘ﬂ}"6>‘?§féf‘rff’8>%35‘]"lﬁ'§/|7 Slf%‘?‘w? g PR &1y ﬁ"‘ﬁé"r“l din-1-yl]su
| phonyl } -+itB @quamt siyrhqpivpehlbrdiarslufiorc hdaseyic pltag wWikeseparated,ush@0hithi wa@, Bliee0 SOz N Me

For nal defmgﬁ)gﬁnc%%gﬂd,cv:pzmm in%Adud) mts%e wf&d@sml,) pe\m amdash « §c@ sol ution of
t he 1B)endme rom preparatjon 41 di chl or gnet hane
),

(30nt SRl e §81 QrPun whish et sof 1?°§8b’(r;q6“8?’baﬁ§f°y’”ﬁ?s bt CH Pt Bnper ature far
30 m nut espSOTWIFT.1 ri acet oxybor ohydri de (519ng, 2.45mmol) was added and the
reaction was stirred at roomtenperature for 20 hours. The reaction was

washed w i d 0017 ‘75 P
littered gﬂ'ﬂ'\é\&})é:bb? 4325’ H 13/}265“18&_]5, 1%&%,1%19' ldgg(cﬁgggggtlvagg%ﬂ&yﬁ gé){ by col umm
chr omat ogmadiby’. 16 (ddsit.i7da(dg8l). b8idygd~chl or onet hane~net hanol (95.5) as
el uanttsto gwe the title conpound (559ng, 86% . 'FI nm (CDCl,, 400MHz) b.
1.76-1.9%%5%9/3 g( 49) (rr) SH), 2.38 (s) 3H, 250 (m 2H), 262 (m IH,
52.90 (m i n{ 3.84 (s, 3H), 3.94 (m 4H), 4.48 (m 2H),
6.76 (d, 1 , 6 99 (d, 1 H)) 7.06 (m 2H)) 7 35 (d) IH, 7 63 (m 1H) LRVS
 mz 5544:@[\&3&)’(: 404 P1, 698 Nat. 760 0, 4,BrN@rkyikes C-56 1€ 1H, 6. SN ®gBar bonyl ) -
4-{[4-(4-{6-(2-hydroxyethoxy] pyri dm 2-yl }-3-nmet hyl phenyl ) pi peri di nl-yl]sul p
honyl } - 4- eri di necarboxylate Me ~ ~N~O~-OH i NJ MO SOz N boc
Tri etﬁf}l aér‘?ﬁ‘?‘g@("—lﬁwlt 1) 1.26mol) was added to a solution of the am ne from
pr epar at i ‘of-Baso(35trdurighendbl 23,6 Btrphysitopyridipe di chl or omet hane (100nt), fol |l owed by
porti onwi se addiMd on of di-tert-butyl dicarbonate

Br

HN

Trifluoroacetic acid (100ml) was added to a stirred solution of the bromide from preparation 18
25 (20g, 54mmol) in dichloromethane (100 ml) at room temperature. After a further 18 hours, the reaction
mixture was evaporated in vacuo and the residue basified with 2M aqueous sodium hydroxide solution to
pH>12. The resulting mixture was extracted with ether, the combined extracts washed with water, dried
(MgS0,), filtered and evaporated under reduced pressure to yield the title compound as a Jow melting
solid, (13.6 g, 100%).

30
'H nmr (CDCL,) 8 1.60 (br, s, 1H), 2.40 (m, SH), 3.10 (t, 2H), 3.52 (m, 2H), 6.10 (br, s, 1H), 7.05 (dd,
1H), 7.22 (d, 1H), 7.46 (d, 1H).
LRMS :m/z 251/253 (M+1)".

35

Alternative Method -



(262ng, 1.20mmol). The reaction m xture was stirred at roomtenperature for
an hour) then concentrated in vacuo to a volune of 20nil. The sol uti on was
diluted with ether (150nl), washed with hydrochloric acid (0.5N), brine,
then dried (No$headsrfli!tered and evaporated in vacuo. The rggihfohas
purified by col um chromatography on silica gel using

di chl or onet hane: net hanol 20 (95:5) as eluant to give the title conpound
(653nmg, 92% as a white foam'H nnr (CDCl,, 400MHz) 8: 1.42 (s, 9H))

1.75- Q’Qraft enesulph mgac%j(lo( % iMNdl) was 3 stx lugon o? mi d 2. 63 ( m 3H) !
Ry mn A Cla T

m z 640 28 lux Rradiyar-Stirk eppardds (D Injluted arfd4heq dooled to Jootnaemipertdure @Xiyloheny |

}- 3- et hydLieh %Q)ﬂln&k‘\\mltpﬁéclpﬁdté‘ “The dkSRMATRRKdlwaE B35 dBim hymuQQAn&l%@% 76
PCTI 1800100655“/“11etha1 bl ed t hrough

a nuxt urdT6re Cesi efaltetf% 58 ﬂ‘(‘ g %cd chéf'SZf’ﬁrﬁ’r‘?'ﬁ%dW'é'ﬁ’a’gr ?“5%{\@&3%#6 Yohi ne
(34ny, vaorptnwmmdwcl B{Hrsengd i @éﬁ%‘é‘éﬁ@lh@)sdldrﬁlg ed@9%6m (0) (SOny,
O CSmol ) the bromide from5 preparation 25 (4 27g, |l.Omol) and the

bor oni c @%‘g‘“@m preparati on 8 (3.2g, |6.Smol) tn anhydrous
1, 2-dune orxfe The reaction was then heated at 90C under a

ane m) .
ni t r d8erf (élePBE’ﬁH%"F%IPIPeB’f” BOethGPony It SeEBERPFEEet i on mi xture was dil ut ed
with ethyl acetate, the m xture washed with water (3x)) dried (MySQ ),
filtered and concepd rated m vacuo. The resedue was punfied by colum
chromat ogr aphy on _ki larca gel using an elution gradi ent of hexane: et hyl
acetate (95:5 to 50) to give the 10 title conpound as an oil, that
crystal |l i sedOn andi ng, (3.15g, 62%. "H nmr (CDCl;, 400MHz) S: 1.36 (s,
9H), 1.83% ) 1.97 (m 2H), 2.22 (s, 3H), 262 (m 1H, 2.98 (m 2H),
3.80 (s,M , 3.98 (m 4H), 6.94 (m 3H), 7.04 (m 2H), 7.17 (d, 1H), 7.23
(m 1H). 15 LRVM5 : mz 582 (Mt23)"' Prenarahon 45 Met hyl
2-(4-(4-{3-tert-butoxyphcnyl}-3-net hyl phenyl) - pi peridi n-1-yl sul phonyl]-2-me
t hyl - pr apameaiigoi iloridd (17N, 28 1)iwas dded MREwiEO22nd8-DBedMRutpéfassi um
ten- Bgt Gl ikl B G5 BermbM Anﬁm%mmegzrwomb(sil% &%m)ll), was added dropwi se

to a soluti'on o cetate,romg{ ration 5.45cnnol ) and
met hyl i Baioraetage #AtmD. 84 beragiey thing °éf‘r‘%ﬂ’fya?%ﬁﬂw5°é‘h%ilﬁ3‘ca?f*&é“ addi ti on was
conpl et eshovtel gartingareteria rrmvinige, st ddditi@d ngthaneoiphonylehipsie 8t ime2% 7pmo 2d25 hours. The

m xture M@ﬁrlaﬁﬁﬁ tndi, |39§}€«Qol)b.&¥cV&@&H1 afd siihy RERLAUS a BEer m} Qﬁc redébntle | ayers
separ at ecglut d mgx 8 onc ap (;1 @EO{A”I %)Sang watergﬁ)% '\gﬁq %Qphases sed)arate nd evapor ated in

S
vacuo, SiRY “hGut further
pur i f%OC al@geb\has Jgrac}_qj)mth dichloromethane (2x250ml) the combined organic extracts wasbed w1th brine

{200ml), dred (MgSQ,), filtered and concentrated in vacuo. The residual solid was triturated with iso-

S

propyl ether, filtered and dried to afford the title compound as a pale yellow sold, (65.1g, 96%).

'H nmr (CDCl,, 300MHz) §: 2.40 (s, 3H), 2.62 (m, 2H), 2.85 (s, 3H), 3.54 (m, 2H), 3.95 (m, 2H), 6.04
25 (m, 1H), 7.04 (dd, 1H), 7.21 (m, 1H), 7.50 (d, 1H).

LRMS m/z 347, 349 (M+18)*

Preparation 21
30 Methyl 2-[4-(4-bromo-3-methylphenyl}-1,2,3,6-tetrahydropyridin-1-ylsulphonyljacetate

Me
Br

o N

MGO)I\’S(SZ



"Hnmr (CDCl,, 400MHz) 8: 1 36 (s) 9H), 1.63 (s, 6H), 1.77-1.94 (m 4H))
2.22 (s, 3H, 2.63 (m 1H), 30 3.05 (m 2H)) 3.80 (s) 3H)) 3.95'(m 2H))
6.90-7.10 (m SH), 7.18 (m 1H)), 724(n) 1H) . WO 00l 74681 77

PCTI | BOO10066%ddg¥iwsi Nz 488 (M+l)'c, Preparation 4G Met hyl 4dpdvrsodtoosd
3-tert-butoxyphenyl }

- 3- et hyl phenyl ) - pi peri di n- 1-yl sul phonyl ] -t et rahydr o- 2H pyr an- 45
carboxylate Me ~ ( M~vl "' a OxMe NJ MeO SOZ O Nitrogen was bubbl ed
through a m xture of cesiumfluonde (2.19g, 14.43mvol), tri-o-tolyl
phosphin i A ium (0)
(30T, Oe%%égr‘%rf Lgylsggﬁgmgdl (0. 9|m'i 4%%5]??%%%&(@?9??%5%&@0& oéLgéa?rglleéxagx 6. Srmol )
and the bUfPERTV 13E08 PPERY ‘df’é‘ﬁ%f?‘éﬁ“dﬁer’@“ gg“d”@mrsﬁ%ffym n anhydr ous
1, 2- dunet taopeypeitcha seutiodddd gyl cﬁﬂhguhpmdtmt@tn(lwag;%xhecrn ih@daydeds wrretigitofiref | uX under

anitr oge{ls A WRSARE LR ufe%ctzémmws@m Ith@onﬁeﬁyc,@drc 2 aHlob® NTHOR 1 %rt i tioned

bet ween e acetatgdand vater, . fbtw has&a dried I\% filtered
and concefit* ﬁtwéﬂe‘fpﬁm\'f (':“v6°“°'fﬁep : ”°md Ue Was y&a UGPSR 288r opy !

et her, thelutel Tk oidapie layepas saerateitandeshed itk WVﬁ@dtﬂr{Mg%Q;) flicrdadhe desi red
product asamratt @atubSThe ekidid Wehuset blcoluf? cidgnatop@y on slikegel, Ldidgr at € was

concenfyr aﬁlﬁﬂﬁdnﬂm%@g&%rﬂ%lo&rmy ESsiudah frm bijs Q)1 cahséqo BYe t&q,'uympound

chromat ography on silica using an el ution gradi ent

hexane: dlifﬁlcﬂ?“dﬁéf%%lﬁle“ﬁég%bn | (50:50:0 to 0:100:0 to 0. 99: 1) to provide
an additional (630mg, 18% of the title compound. "Hnrrir (CDCl,, 400MHz)
b: 1.37 ($yp. Bld1ged- 76-1.92 (m 4H), 2.20 (m SH), 2.40 (m 2H)) 2.60 (m
1H)) 20 3. g2 (m 2H) 3.29 (m 2H), 3.86 (n) SH), 3.98 (m 2H), 6.94 (m
3H), 7.02 (m 2H), 7.14 (m 1 H), 7.22 (m 1H. LRVS : mz 552 (M+23)+ 25
Pr eparét i Gimmg TOGR) &y240 &, J14,-2(64 (m, 2B), h§k @50y p#vdn §i), 4.01 (s, 2H), 4.07 (m, 2H), 6.02

} 3 met hybbgg@ydaz(@ psridid s ydoguhghonyl ] - 2- net hyl - propanoate Me ~ OH O N
Me WO 00/ 74681 7g PCT/11300/00667 Tnfl uoroacetic acid (25nl)
was added to a solution of the tcrt-butoxy ether from preparation 45 (4.8Q)
9. 80nmm1) L¥MS vzl tsdehane (50ml)) and the solution stirred for 4 hours.
The reaction nuxture was concentrated in vacuo, and the residue purified by

col unm,ChE QITREQGT GREY; mélﬁb@ﬁ 8 ,aemb\@raﬁuéeéurago 0 &L Nbisp), oradi ent of
di chl oronet hane : met’hanol (10 o give the desired product

(536mg) 13%. 5 'H nnr (CDCI, , 400Mlz) b: 1.62 (s, 6H)) 1.76-1.92 (m 4H),
2.22 (s, Befenati®m282 (m 1 H), 3.04 (nm) 2H)) 3.78 (s) 3H)) 3.95 (m 2H), 6.78
( m ZH} ) 5[-518)3 2-@%4-bﬂorrh%7mc%y1913n)0)m2,Mtxahyﬁroﬂtﬁidﬁlmy]sﬂlpﬂﬁayl]-27mc2ﬂ¢1—;(r6]%noitc H) .

Me
Br

0O N
Meo)&so2
Me Me

25

TIodomethane (2ml, 32.1mmol) was added to a stirred mixture of the acetate from preparation 21 (5g,
12.9mmol) and potassium carbonate (5.4g, 39.1mmol), in anhydrous dimethylsulfoxide (50ml), under
nitrogen, at room temperature. After 24 hours the reaction mixture was partitioned between ether and

30 water, separated, and the organic layer was washed with water, dried (MgSO,), filtered and evaporated in
vacuo. The residue was purified by flash chromatography, using diethyl ether:pentane (40:60 to 100:0)
as eluant, followed by crystallisation from diisopropyl ether, to give the title compound as a colourless
solid, (4.7 g, 87%).

35 m.p. 100-101°C.



LRVB : mz 454 (Mr23) " 10 Anal. Found: C 63.70; H, 6.70; N, 3.20.

Ci JH-ONCBS requ>res C) A.01; H G 77; N, 3.25% Preparation 48 Met hyl
4-[4-(4- (3-hydroxyphenyl }

- 3- et hyl pheer)om%ﬁe“ di n-1-yl sul phﬁnyl j-tetrahydro-2 H pyrp%"m?&u?b 667
carboxylate Me ~ OH NJ MeO S02 O Triéthylsilane (2nl) 13.05mvl fool | owed
by trifluoroacetic acid (5nml) were added to an ice-cool ed solution of the
tert-butyl ether from preparation 46 (2.3g, 4.35mo1) in dichlorontthane

(Sm) ang M@cm@gtmm &byl 1 4088 305 sa%mhﬁwzseo 8, 3r§bz<styf)a. MRS 2EpReeNtrated in
vacuo) a@ eﬂw@d ngﬁfﬁy‘ﬁf)&ﬁﬁgﬁ Vﬁ)fl I 20 tol uen The resuhi ng foam was

triturat tered and drledto afford the title
conpound as a solid, (1.94g, 94% . Alternative nethod Palladium (I1)

acet atse AP0, QABétﬁmmh)s;ragrzds.tqpbgmd@hm@m,am( KO8N, 33¢¢/0MMD1) were
suspended 25 in acetone (90nml), and sonicated for 2 mnutes. The suspension
was then added to a m xture of 5-brono2-iodotoluene (7.99, 27mmol), and the
bor oni ¢ BERBUe2m preparation 8 (5.7g, 29.4mvl) in aqueous sodi um

car bonat ®ethyl 214k (4-bRMp-3-meth@lphe@ Al t,2, D fHemahydropy edunb glsulpb iy Belrabiydichert -gyeh laux for 2
hours, then,feol ed and diluted with water (300ml). This mxture was
extracted with ether (2x250nml)) the conbined organic extracts dried
(MygSGQ"), filtered and evaporated in vacuo. The residue was purified by
colum 30 chronmat ograpf¥ on silica gel using hexane:ether (99:1) as el uant
to give 3-(4-brono-2 'ohenyl ) phenyl tent-butyl ether, 7.9g. A solution
of this internedi er (480ng, L.5mmo1l) in tetrahydrofuran (2nl))

fol l oned by & cryst i odi ne, were added to magnesi um (45ng, |.8mvol),
and the m xtlur a4 heated under reflux for 2 hours. The solution was
diluted \M"Pﬁ%ﬁofahydr ofuran (3ml), cooled to -78C, and a solution of the
ket one from 00/ 7468l ~9 PCT/1B00100b67 preparation 16 (425ng, 1 4mmol)
tn tetrahydroPuran (15nl) added dropw se. The reacton m xture was stirred at
-78C f or B3Q- 1<momyt algr (30 anomhdiOvee eidédao airren itk GodiR de@fiquiaprefaftionAQUEOUS
anmoni um, £Al grd %om a&qﬁmarﬁonﬁe @ X b ®Xh 5@9&&gdd%$ﬂuﬁ4xm¥§50 etate
(2xSOrl) and_the conbi ne anic extracts were drie iltered and
evapor at & ““I‘F°§"':§cau8°m?ﬁ‘8°”r“§§?‘8ffé8 s K5 apeips ’Eﬁmﬁy’“@&“ﬂﬂ‘ﬁdl&?mﬂﬁﬁ%ﬂ‘é Yraphy on 5
si | i ct gethergglivagr, penttainead it prgdnicdryatwat wasied @itth@ier, idued VSR il rvet gl

4-[ 4-(4- &ap&mtmbmoompéafaaywa}p&mtbmeSQMlogmﬁynyl@gmesxeri dt n-1-yl sul phon

yl)-tetrghydro-2H p X [ 0l ) rlethylsilane
(0 5nt, | Bogna YRR AT L BicRS, BBl Bhanfio e Mded 1 o o
sol ution gﬁf“‘fﬁi°§°wpﬁ‘t"éﬁsrféﬂ'i°‘§i"§ S‘(‘@Séf'ﬁf 8)64mop1) tn dtchl oromet hane (5n),
and the reaction stirred at roomtenperature 10 overnight. The reaction

m xtuse Was eeMpentrated tn vacuo) the residue azeotroped with toluene and
t he resultl ng solid dried under vacuumto afford the title conpound,
(300my). '"Hnnr (CDCl" 400MHz) 8 1.74-1.90 (m 4H), 2.20 (tn) SH), 2.40
(n~, 2H) 'H2nGeDCINS:, 2.8 (k) 2H),2.40 B, {HN)2.42 ), 2HPB2.20(m( 2H), 323Bfjm, 28), 87 (dH)SH) , 3. 98
(m 2H), 3@7@ B, Moo-4D o, ﬁ{)Séfoo((Q,s, )02 (3aOfr), M) (a24d),7.46 (LBp(d, 1H), 7.21 15
(tn, 1H). Preparation 49

2- (4 (4-{3-((2S9)-2, 3-di hydroxypropoxy)phenyl} 3- et hyl phenyl ) - pi peridin-1-y
| sul pﬂ@nWMﬁﬁ;ﬁMfw opanoate Me OH i ~OH

| of

Anal. Found: C,49.92; H, 5.40; N, 2.90. C,;H, BINO,S requires C, 49.78; H, 5.28, N, 3.06%.

Preparation 24
30 4-(4-Bromo-3-methylphenyl)-1-(methylsulphonyl)piperidine



Ho~SZ Me Me 20 A m xture of the al cohol from prepararion 47 (800ny,
1.86mmo1l), S-glycidol (0.12m, 1.86mmol), and triethylam ne (10p1)

0. 09mMmmo1) in nmethanol (10ml) was heated under reflux overnight. Tlc

anal ysi s showsgh gfaégii ng naterial regaining) so the m xture pafpooooss7
concentrated to | ow vol unme, and heated under 25 reflux for a further 4
hours The cool ed I’e%Ctl on was evaporated in vacuo and the residue purified
by col unm chromat og apg on silica gel using an elution gradient of

hexane: et hyl 1:9 to 50:50). The desired product was obtained as
an oil, that ite foamon drying under vacuum (391ng, 42%. 30 'H
rtnr (DVBO-ds,n 400MHz) 8: 1.50 (s, 6H), 1.58 (m 2H), 1.80 (m 2H), 2.18
(s) 3H, gwesb(m 1H, 3.02 (m 2H), 3.40 (m 2I1), 3.74 (m 6H), 3.83 (m
1H), 3.98 (tn) 1H, 4.55 (m 1H)) 4.80 (rn) 1H)) 6.80 (tn, 2H)) 6.84 (m
1H), 7. 05 T(igylsitanh (47 FmipZgerungl), fofiywel RiVEfluorpneth@ogiploe 234 (1. 73mIM@ 7881V U681 g0
PCT/ 1 BOO/ Q&166id = Bruagadt aik klﬂbﬂon'éxgld&\ﬁﬁm&aﬁnohé@ ((6516g{ 3)’7{:1mol)md1chloromcthanc

1,3-di bengxbrsayad @RS00 %]dreib%m%laka&e DESRURDEN) R i dayhSul phonyl Tt e

t rahydr o- ran- -car O A nmixture

of the 2l C‘&‘Hﬂf S“?W%ﬁ‘?%’r‘%&?ﬂf%‘ﬁ‘“&%’ CeragietolsBariibn)t, 47&1@@9%
azodi car boiybrahethafediiBprils acid (0¥EmirH drpmol) werephded yid e a8 ¢nbn sased(f@d Gurger 20. 95Mo 1},
and 1, 3- dnQanNzxbd¥¥pelmid DR &%@Qﬂgmg AR reskcle ,!;o@;fe({ APYrRduran (6nml))

was stirred at Joom t ure c.ana sone
starring ABEETPAT e‘?“r’:at‘q‘ptc s°?un°" g th(ﬁﬂ“ xt%'l'eoer’fté cwd.L“’%‘ dd“lhlﬁréﬁ‘%%“ 3 §§"lb%“panol
(80ng, 0. Semhised 9fgat“|€ PAYREYINFTe “Tﬂ‘edp%@é’mﬁ (¥fi@mp, S‘B?ﬁdMg@‘Bﬁlfmi}ndamenm@tmyl

azodi c&r bexyd. AeerdoOpihct whk. tditardih hoveictaratdeds, fitdd asd dridth 51 twasge cont i nued
for an houyr, O&ggzmggm)gsamcggﬁgggﬁ@t ed in vacuo, and the residue purified
by col umm chr onat ography on silica gel using pentane:ethyl acetate (66' 34)
as eluant to give the title conpound as a colourless oil, (400ny, 87% . 15
"H nnr  ( COCu,(CAQOMORHZ)S; lm(ﬁ,&ﬂll%(n(,ml) AH)s, 3R, 282 (@mH),SH)(m, 4 m 2H),
2.62 (m 1), 889, ( 703 1H) 37.43 0, (1A 3.75 (m 4H), 3.89 (m SH)) 3.99
(m 2 }1#)527) &le 'ID )m@%H) 702(m 2H), 7.14 (d, IH), 7.24 (m
11H). Prepar atl on 51 20

Met hyl 4- [ 4RM3: ©33§41358 (N2 dr oxy- 2- pr opoxy] phenyl } - 3- et hyl phenyl ) - pi pcri din
- 1-yl sul phonyl ] tetrahydr o- 2H pyr an- 4- car boxyl ate Me / OH4 1 O ~OH ,NJ Meo
soz 0 A mrx qe,af the di benzyl et her from preparation 50 (770ng)

1. 06mmol), moni um f or mat gé x) é and pal | adi um hydr oxi de on
car bon (4@@%})2 4ﬁ4l’r‘r‘é‘f°ﬁafﬁe(5}|ylpk )r’?ﬁ’? dbﬁ}alsylsl‘i‘@'éf’f‘@ “ffider reflux for 25 2 hours.
Tlc an@ ysis showed sone starting material remaining, so additional

pal | adi um hydr oxi de (30@feng) was added) and the reaction was heated under
reflux overnight. The coQl e#d m xture was filtered through Arbocel, and the
filtrate evaporated in uo. The crude product was purified by col um WO
001 74681 gl PCTI | BEO/¢ 7 cl uomat ography on s~I ~ca gel using ethyl

acet ate: penta gBM: 6) as eluant to afford the tale conpound as a white

foam (375van

Sodrum hydnide (12.2g, 60% dispersion 1in mineral oil, 305mmol) was added to a solution of the
sulphonamide from preparation 24 (50.61g, 152mmol) and dimethylcarbonate (63.8ml, 760mmol) in

25  toluene (600ml), and the reaction heated under reflux for 1 % hours. The reaction was partitioned
between ethyl acetate (1000mt), and cooled hydrochloric acid (600ml, 1N), and the layers separated. The
aqueous layer was extracted with ethyl acetate (500ml), the combined organic extracts washed with brine
(3x300ml), drted (MgSQ)), filtered and concentrated in vacuo. The residue was triturated with hexane,
and the solid filtered. This was re-crystallised from di-1sopropy! ether and dried in vacuo to give the title

30 compound as buff-coloured crystals, (40.9g, 69%)



"Hnnr (CDCI" 400MHz) b: 1 7G1 94 (m 6H), 2.20 (m SH), 2.40 (m 2H),
2.62°(m 1H), 3.04 (m 2H), 53.29 (m 2H), 3 90 (m 10H), 3.99 (m 2H,
G94 (m 3H), 7.03 (m 2H), 7 1G (d, 1H), 7 30 (m 1H). Preparation 52
Met hyl
4-1 4- (4- (3- [ (2RYZY. di hydr oxypr opofy] phenyl }- 3- et hy! pheny !N BPEE %m 1-y1
sul phanyl ] t et rahydr o- 2H pyran-4-carboxylate M ~ O, OHI OH N M0 SQZ
10 The ' hibd (EDCIQ A H2ES was(noblﬂ)ai sveeh, 10,7247 ({ Bim. dghie, en o un dHy 8 em
prepar atd o) fl&,(g,ngi)lg—ggwqhgebz f 190 I7q agpa simlar procedure to that
described i'n preparation 49. S—i 3, 400MHz) b: 1.75-1.97 (m 4H))
2.20 (m SH), 2.40 (m 2H), 2.61(m 1H) 3.02 (m 2H), 15 3.28 (m 2H),
3 58-4. IMW}/Z"ELZ,H)“(I\GZQH (m 3H, 7.02 (m 2H)) 7.15(m 1 H, 7.26 (m 1

. LKRWVE: nfz 570 (M+23)+ Preparation 53 20
Met hyl 4PL4 §h40n :]3 [ (2S) -2, 3-di hydr oxypr opoxy] phenyl } - 3- net hyl phenyl ) - pi peri d
in-1-y tetra dro 2H pyran-4-carboxylate a | o off ~OH NJ MO
soz O TH‘@“’LYI H“é“ 1%&@”65@5*&%%“'@@“)&1 Amitpbrresndad (529 after
recrystallisation fro éi -1 sopropyl ether, 25 fromthe al cohol of prcparahon
48 and S-glycidol, fo Bng a siml ar procedure to that described in
preparation 49. 74681 g2 PCT/1BOA 00667 'H nnr (DMSO d6, 300MHz) b:
1.50-1.G5 (rg E%‘ (m 2H, 1.99 (m 2H), 2.19-2.34 (m 5H), 2.70 (m
1H), 3 06 ( .20 (m 2H), 3.43 (m 2H), 3.70-3 98 (m 9H), 4.00 (dd,
1H)) 4. C%ef( ) 4.90 (d) 1H), 6.80-6.95 (nm) 3H), 7.15 (M 3H), 7.31 (m
1H). 5 LRMVS z 570 (M+23)"' Preparation 54 Methyl 2-[4-(4- {
3-(2, 2- dTreethhle)eyee(tl WondyA)Qoineh fdlloyed By mBedmpie ibreswphniqarip ExG2dk$.3nhmol) were
-y syb phaay tolasdih Bithd i BRARRRT e p kil Bor prsdafdin 22 (1.25g, 3.0mmol) and

trifluoroacetic acid (15ml) in dichloromethane (I5ml), and the reaction was stirred for an hour at room

temperature. The reaction mixture was concentrated in vacuo, the residue diluted with dichloromethane

(25m)), then partitioned between ethy! acetate (150ml) and saturated sodium bicarbonate solution

(150ml), and the layers separated. The aqueous phase was extracted with ethyl acetate (2x35ml), the
15  combined organtc solutions dried (MgSO,), filtered and evaporated in vacuo. The residual sohid was

triturated with di-isopropyl ether to give the title compound as a white solid, (963mg, 77%).

mp 103-106°C

'H nmr (DMSO-d,, 400MHz) 8: 1.52 (m, 8H), 1.77 (m, 2H), 2.28 (s, 3H), 2.63 (m, 1H), 3.00 (m, 2H),
20 3.70 (m, SH), 6.98 (dd, 1H), 7.20 (s, 1H), 7.42 (dd, 1H).

Anal. Found: C, 48.42; H, 5.74; N, 3.27. C,;H,,BINSO, requires C, 48.81; H, 5.78 N, 3.35%.

Preparation 27
25 Methyl 4-[4-(4-bromo-3-methylphenyl)piperidm-1-ylsulphonyljtetrahydro-2H-pyran-4-carboxylate

Br

Sodium hydride (60% dispersion in muneral o1l, 1.16g, 29.0mmol) was added to a stured solution of the
30 acetate from preparation 25 (10.14 g, 26.0mmol) in N-methy! pyrrolidimone (60 ml) at ambient



i OBt NJ J~so Me Me Me2 20% Pal | adi um hydr oxi de on carbon (250ng) was added
to a solution of the 1,2,3,6-tetrahydropyridine frompreparation 34 (3.0g,
S. Stmmol) and ammoni um formate (1.04g, 16.5mmol) in nethanol (70ml) and 15
1, 4-di oxan (2g@h))sead the reaction gas stirred at 60C for ZABiceess7

Add| tional ammonium formate (1.0g, $ 8mmo1l) and pal | adi um hydr oxi de on
carbon (250ny) were added and stirring was continued for a further 2 hours.
The m xt wrgerwas velboltedsn fAitkitde mades hy-borghoclyllshedd 26!, 338manot) ves &idddt er pad

washed wel tlhe kb B hﬂcﬂgtlcra rdrth6r 160 A8 adkidoar EL%ofmfu%h?mp@r)%t ed in vacuo
and t he residue rQartl qubet ter. an S were

separ at edhspetrsnon n mcrzHimC, mmol ﬁasadd\,\@frﬁ the n{lxturc legsnmnﬂ};r hou %E‘TVQSO, ),
filtered 52‘@“&1‘]"?@!‘%\9‘&‘665“’&1'&‘8@ nrevaemﬁi ﬂeecsesg‘vﬂeéa%ph@nqurctuc@e@@ﬁﬂ@m apk g

col our b eS&teDiThe orfadic@Ger w2BWMlected, Washetrwith GEhirie3O@/Y hnd@vapdratfindekr 6H) | . 68
(s, 6H)’ reduce S esx c staltsed flom ce 150pro r cthe
SR Jauiﬁpés a6 1%@} éﬁ)wa %%ﬁo é%} e%g);) &eﬁéd(%@p}wm @if’%h é{ﬁ}) ) 08 (m
oH), 7.1 S" Rf)‘“df °°‘°7“‘§§*°kdcf7 3‘1%4)5”")2 e RITAT WaEShpated 1l pgigedpy Nlashy 7 75. N

2. 46. Ci ghfoN@Bphedpyng with dShlo@@¢tigas. andcryFalisBion hm ahh§¥ate Pddoaprelyon 55 Met hyl
4- (4-(4- {ea.e(tzgl&aelmtdamya&h bm&y,)xp&rbﬁmﬁh&a3cmmyiop&1@@y& hs@)i R@miidm 1-yl sul phon

yl1-tegrahydro30 2t car baxyl at WD 001 74681 g3 PCTI | BO0100667 Me
- ~CE% é‘i waNﬁcchfeaélpérC@me’ Y Cmpeq )l&lrr%crgl?am&tee"ssftﬁ% fluoride (4.3g, 28.3muol),

tri-o-iolyl phosphme (352ny) 1. LSmTD|),
tri s(di bemnzpyhdesneacet one) di pal | adium (0) (535ng, 0.59mmv1) and the boronic
acrd from preparation 10 (3. 89g 14 95mmo1l) and brom de from preparation 27
(5.0g, 10 86mmol) in anhydrous 1,2 5 di methoxyethane (70ml)) was heated
under ref Hew (FRFLA: b 83T‘Héﬂb86‘?@“ﬁiﬂi‘)e7a3ét(ﬁ%fﬁ Oy A 2 émé‘@ Wirrated in
vacuo 160 2m3f29 (6, SHY BRUEBH), 8.kRn0ogar4H), bisb@Eeil), et ween, waterd)and et hyl acet ate.
The | ayers were separated, the aqueous phase extracted wth ethyl acetate
(3x), an e conpj rgani ¢ solutions filtered through Arbocel. The
filtrat ed!vé@ :Wéé‘ﬁn@cﬁ%gﬁlﬁ‘ brine) dried (Na2S0,)) filtered and evaporated in
vacuo. The residual green oil was purified tw ce, by colum chromatography
on sil i caa@ekoultsiong.4ami,sld3; b ot icQn, HyNadkQiics O .9l B hbnNgmet.hane. met hanol
(100: Q4to 97:3), then triturated with di-isopropyl ether, to afford the
htl e corrpound as a white solid, 52 389, 379 . 'H nnr (CDCh 400MHz) b: 1.20
(t) 6H), Alternative Ropfe: (I'Fﬁfhy}ﬂlbnc (Sleze) O(rqﬁ) wss]_bdﬁcdgroa@lsc(cm:r 22r|;151 to azsoblf}_on(qi}]the]_'_i) 3.02
(m 2H) @b3dl fram pRpdyation3130 K6QenP. 126l in Bichldtorfiathane2(Hjoml)3and QriffuprpacSiel)acid4. 00 (m
:23::?)) LR 0(150'&11) alb’lb; un@ergxﬁo 15 ’I(rlmc ac"i)’d_&) :53::3 GQ);?lml() aSZh@cd erpwls@ow(cd)O nqnlx'an)ithz 24 (m
o it o st S acﬁzr‘ﬂ Vi S BRTLSeRe Ehomy s depssh A5 GOOBD per i 1.
yl sul p’aﬁon\yqn] ?5‘??9[3 Gy raeongphase wastc;@raied ..'I‘hc ngmh§gzra5|\)@s%w1m water( 00ml),

saturated sodium bicarbonate sotution (2x200ml) and dcmmcrallscd water (200ml) and then concentrated

in vacuo to a colourless solid. The solid was slurried in hot ethyl acetate (300ml) for 20 min and the
mixture was cooled to 0°C and then filtered. The residuc was dried in vacuo to leave the title compound
as a colourless solid (53g, 92%).

30

Preparation 28
Methyl 1-benzyl-4-[4-(4-bromo-3-methylphenyl)piperidin-1-ylsulphonyl]-4-piperidinecarboxylate



Hydrochloric acid (19ml, 1N, |9mol) was added to a solution of the diethyl
ketal from preparation 54 (4.43g, 8.lmmol) in acetone (19ml) and 1, 4-di oxan
(22nml), and the reaction stirred at 70C for 2 hours. The cool ed m xture was
neutralised wad@s@pdi um bi carbonate, concentrated in vacuopcRiebdss
residue 25 partitioned between et her and water. The |layers were separated,
and the organi c phase was washed with water, brine, then dried (NazSQO ),
filtered and evapor at tn vacuo. The residue was azeotroped with ethyl
acetate) to afford t 1 e conpound (quantitative). WO 00174681 g4
PCT/ 1 BOO100667 CDCl,, 300MHz) b: 1 G7 (s) GH)) 1.78-1 96 (m 4H))
2.2G (s, 3I-d) 2 66|(m IH) 3.09 (m 2H), 3.82 (s, 3H), 3.98 (M 2H), 4.0
(s 2H) m 2H)) 6.98 (d) 1H)) 7.09 (n) 2H), 7.17 (d, 1H), 7.3S (m
9. §65( 5 LRVB : mz 491 (Ml B)' Preparation 57 Methyl 4-(4-(4-
{3 (2 oxoet y)phcnyl }
- 3- et hyl phciyl ) - pi peri di n- 1-yl sul phonyl ) -t et rahydr o- 2Hpyr an- 4- car boxyl at e
M ~O0O0i O 0 10 O The title conpound was obtained as a white foam
(quantitative) romthe diethyl ketal from preparation 55, follow ng the
procedure descri bed mpreparation 56. 15 "H nm (CDCl,, 400MHz) b:
1.77-1. %a(efﬁe fr41n|)prepazat121125((ﬂnl7g8ﬁ%7mm21) e afddd poztl.q)'nmseZO BRSRERFOR ifH))dlung 02 (M 2H),
3. 30 ( nhyd2ddx994:3g, 884 {ispersSirin miBraB@l, rimmdhin, |-rdeh572-{ysrplidiole, (40IBad iy 2H), 6. 94
(d, 11i )csultx?xigﬁmémlm%lﬂ)nan t?wl%en(&@uté]amomv]m l;igmléé’@4 f Ov7rr9no§§nd(l\sb nz]yH) Anal .

Foun 6 0."4H10 requires
0 6 7?2 2 1@26“@'%% <2§ﬂg’ ) édg{&drpﬁf"f"b"ﬂ”'s‘gd SerIo mnagﬂc 2-[ 4- ( -

{ 3- (2- mbt hydienwanoietdro ¥ i 6 hoprs} 18 cavist rydtiphes parjtiopid ewied ivaterkyd el phonyl ] prop
anoat e g.g‘tat%c'rayérs Hpag"cdl\inmc iunuNhascSQtrm% :M%rpac§9g Wéﬂohﬁm@%ﬁ‘g&&%ybor Ohydl‘ i de

(1.5¢g 0 N over hour 1o a, solution of the
al dehy déextl?cts were was wa%rng.rseg(l? O.) %r oncentrzi i vaguio 1 1ic ;ffﬁd]]l]cé (S.Bm, 2N

rom arat1o
in tetr &rpoFist é)wfaﬁmn chrapgatogphy 25 G)ca %WFWB@@FG@@W‘C‘E of Gmml ) in
di chioor ecmdréhamenc(chaniop:o wandoanaerdasdild ompmas(’ oanil®t e, the reacti on was
stirred at roomtenperature overnight. The reaction was partitioned between
ethyl acctatc and saturated sodi um bi carbonate solution, and the |ayers
separ at St 1 RELGIIGMHPE: pialtd (). RE% FetDva- 1omagER €% CHind? Geiiled (Nai SO, ))
filtereelsagmd1Hp)VeRs ohaed.o8(ny AENIDAA(Q 2H), V& (8, BDI63a(d, 8DHs7.@id, 1Mht.2 (mas purifi ed
by nedi i) PIRSIHY €

15

LRMS m/z 549, 551 (M+1)*

Preparation 29
Methyl] 2-methyl-2-{4-[trifluoromethanesulphonyloxy]-1,2,3,6-tetrahydropyndin-1-
20  ylsulphonyl}propanoate

2,6-Di-tert-butyl-4-methylpyridine (3.7g, 18mmol) was added to a solution of the ketone from
preparation 17 (3.8g, 14.5mmol) in dichloromethane (50rml), and the solution then cooled to 4°C.
Trifluoromethane sulphonic anhydride (2.95ml, 17.5mmol) was added dropwise, and the reaction then
25  stirred at room temperature for 17 hours. Tlc analysis showed starting material remaining, so additional
2,6-di-tert-butyl-4-methylpyridine (3.7g, 18mmotl) and trifluoromethane sulphonic anhydride (2.7ml,
16mmol) were added portionwise to the stirred reaction over the following 4 days. The mixture was then
filtered, the filtrate concentrated in vacuo, and the residue triturated with ether. The resulting solid was

filtered off, and the filtrate evaporated in vacuo. This crude product was purified by column



5 colum chromat ography on silica gel using an elution gradient of

di chl or onet hane: net hanol (100:0 to 90:10) to afford the title conpound as a
foam (650ng, 63%. 'H nm (CDC,, 400M—Iz) 8. 1.62 (s, 6H), 1.76-1.90 (rn,
4H), 2.22 (s,w8lp4e8t 5G (s, 3H), 2.6t (m IH, 3.04 (m 4H) )pci‘/lﬂ(ﬁ/om) 3H)
3.95 (m 2H), 4.12 (t, 2H), 6.83 (n) 3H), 7.03 (m 2H), 7.1 1H),

(m 10 1H). Anal. Found: C, 58.39, H 6.90) N, 4.97. C~6H, 6N~OsS 0. 750H~Ch
requi r es cEoMBGraply onsficagelggiyg Relugngraggat #ﬁ\@ﬁ%@&ﬂﬁw(w ® &0 RO he
conpoundshegifle ichpogé@esmbiscf)oramhtasohdve i R2 i NI Me. O-SO- R1L were prepared
fromthe correspondi ng al dehydes and am nes, follow ng si m | ar procedures
to those descrjihed in epa at|0n6§§ 20Pe No.

ARLRODat BI5EEREY et BTt 83 @0 i Tend R 785 62 (s)
6H), 1578n1HY4 (m)4H), 2.22 (s, 3H)) 2.30 (s, 6H), 2.60 (m 1H, 2.70 t,
2H))3.02 (m 2H)) 3.79 (s, 3H), 3.96 (m 2H)) 4.06 (t, 2H),6.83 (m 3H),

7.02 A A 7 n 1)  Anal . Found:
o 63.( 212;”“‘3; P°‘7'3d5‘%';5}3'&? Hs%%%’é@ﬁ'gkﬁ&’éw&“f‘%ﬁ%rpﬁ éé’g?’?%gs“%é ) 63n28 ho

7.53; N)5. 48% 6056( Me)i, ~O-NHB~H ~ (CDCl " 400MHz) b: 1.66 (s, 6H),

1.59- 1. 9%rpinadbd , 2.24 (s) 3H)) 2.65 (m 1H), 3.5 (m 4H), 3.80 (s, 3H),

3.9G 17468l bt
(m 2&(41?3 t(altn%'é;%ﬁ%l} 3%1'cf|f;}§ph(:lgﬂ)6%@dml llegthQ drféH\éﬁ r?—?

PCT/ 1 BOOLOO 67 1H)) 211) 7.24-7
3R(M GHPRKB®: mz 56 (M+1)'6157~, 0~ NHBn' H rmr (CDCI3 400MHz) ?:
1.75-1.92 (m 4H), 2.20 (m SH), 2.40 (d, 2H), 2.62 (m 1H), 3.00 (m 4H),
3.28 (mQ2li), 3.88 (m 3.99 (m 21i), 4.09 (m 2li)) 4 40 (m2H,
5.60 (br s) 1H, G 82 7.02 (m 2li), 7.16 (d,1H), 7.19-7 35 (m
6H) LRV : mz Q07 (M MenP 119-120C H nnr (CDCl,, 400MHz) b: 1.50
(s, br) 1H), 1 75- 4H) ,02.20 (m SH), 2.40 (m SH), 2.61 (m 1H))
3.02(m 2H), o3. 30 2H), 3.75-4.01 (m 9H), 7.01 (m 2H),7.16 (m 2H))
7.24 (m R’il—g &S : mz 501 (M+l)' 63" 30~~N~'H nnt (CDCl" 400MHz) b.
1.75-1.94"{m , 2.20 (mSH), 2.40 (m 6H), 2.61 (m 1H), 3.02 (t, 2H),
3.30 (t,2H) 350 (s, 2H)) 3.6G(m 4H), 3.87 (m 7H), 7.02 (m2H), 7.16
(m 2H), 7.2G(m 3H).LRM5 : mz 557 (MHl )' 1 = purified by
crystallisation fromethyl acetate/dichloronethane/di-isopropyl ether. 2
=pur i fiiseda RikueQk UERomibY Rk g B PIN4.000, 5Si3hin61R 3-@ahylsssiyDero@d Aapl.aget at e

pent ane (7§5%321%§1 & }1&&%@4@ 4@ sG], ¥Rl 138G A GPERVY) @osk at €

Preparation
2- [ 4- (4- {Bpoh mtrmtwmvwmﬂa%aﬁmw hetmgro st sBD e Ttheny! ) - 3- net h
yl phenyl ) ptiqeflidim 6lhoyeh. Thel cpdicdmapftion Rashibitddwhth pate paltie aitigure extracted with ethyl

acetate (3x). The combined organic extracts were washed with brine, dned (MgS0Q,), filtered and

20 concentrated under reduced pressure The residue was purified by column chromatography on silica gel
using an clution gradient of ethyl acetate:hexane (25:75 to 40:60), and triturated with di-1sopropyl ether
to give the title compound as a solid, (2 69g, 63%)

'H nmr (CDCl,, 400MHz) §: 1.75-1.95 (m, 4H), 2.20 (m, SH), 2.40 (m, 2H), 2.62 (m, 1H), 3.03 (m, 2H),
25  3.30 (m, 2H), 3.82-4.02 (m, 7H), 7 07 (m, 2H), 7.16 (m, 1H), 7.56 (m, 2H), 7.81 (m, 2H), 10.02 (s, 1H).

LRMS : m/z 508 (M+23)*
Preparation 31

30 Methyl 2-[4-(4-{6-[2-benzyloxy]ethoxypyridin-2-y1}-3-methylphenyl)-1,2,3,6-tetrahydropyridin-1-
ylsulphonyl]-2-methyl-propanoate



boc O-' N~Me MeO1l 10 A mixture of the conpound from preparation 58 (640ny,
1.31mol)," triethyl am ne (180pl1, 1.30mpl), ditert-butyl dicarbonate (290nyg,
1. 33nmmmo1l) and 4-dtnet hyl am nopyridtne (catalytic) in dichloronmethane (
10ml) was sti room t enper at ur, for 3 hours. The react re was
diluted with \gl{)gﬂf‘gé onet hane (50nﬂ))§and washed with water, #bc?lﬂng?m$ i ed
(NazSQ,)) filtered and evaporated in vacuo. WO 001 74681 g;

PCTI 1 BOO100667 The reshgu oil was purified by medi um pressure col umm
chromat ogr aphy on silig¢a gell uy\/q) el ution gradient of

pent ane: di chl or onet ha retaRol (100.0:0 to 0 99 5:0.5) to afford the tale
conpound as a gury gy, 77%. '"Hnnr (CDCl,, 400MHz) 8: 1.42 (s) 9H),
1.62 (s, 6HQ 1.K(-1.90 (m 4H), 2 22 (s, 3H) 2.&8 (m 1H), 2.97 (s, 311),
3.03 (mMg@DJ,]\&OéB (m 2H), 3.78 (s, 3H)) 3.95 (m ZH)) 4.08 (m 2H), 6.82
(m 3H), 7.98 ¥ ZH), 7.1G (d, 1H), 7.25 (m 1H). 10 LRVMB : mz 611
(M+23) " Anal . Found C, 60.51, H 7.19, N, 4.4 7. C'HN QO S;0.4CHzCh
requires C, 60.56; 7.25; N, 4.50% Preparation 65 15

et hyl 2-4 Bixpuge-of e wﬁmr%%wﬁ%%ﬁ jromoliat PR Ar e HPMPrpR e 24di n- 1- yl sul pho
nyl J- 2- n@thyle2npuaipat Gadka(tddbenylphosDmiipllladiurON2655@) (MS@ive!) Mioli2nd@s5md) m xt ur e of
the agorg:hdREARLER QbR 180 cdoleh mix@@)wadeva ozamlvzcuam 120%aRg Lk Adi um

hydr oxi gn ¢ rbon nmet hano ll5 dr at. d at 50psi
and roo%t%’r%"e { gp%y?"n?%”ﬁp““?‘%pm%”mrylac mllt%)s’n25 “li”d‘?é“\?fggﬂ}c ‘s er ed

t hr ough %mb@e@ﬂsa“&q‘?desm'e(lﬂg 183€x pad washed well with nmethanol. The conbi ned
filtrates were evaporated in vacuo to give an oil. This was purified by

medi um pE.ess I p Si n, I ut| on
o adh ent PP ek SR eh Breh R RERS, 2865k 3% 8 9 BB B (e
titl &% otpdihér ForoRG; 2%6(9()5 & FDff? (¢ EHCT-0 (. BOERRZ Y2 @ 8H), B& (s)-6H)
1.78-1.97 (m 4H, 2 28 (s, 3H, 2.66 (m 1 H, 3.10 (m 4H)) 3.82 (s, 3H,
3.99 (n)u&h—g ,m,,§56§§m(lm 3H, 7.10 (m 2H), 7.19 (d, 1H)) 7.30 (m 1H). 30
LRVS @ mlz 475 (MF1)i Anal. Found: C, 61.26; H 7.09; N, 5.63. C-3H'N-Q S;
0. 25di chl oronet hane requires C, 61.16; H) 7.01; N, 5. G5% 35 Preparation 66
Preparation 32
15 Methyl 4-[4-(4- {6-[2-benzyloxy]ethoxypyridin-2-yl}-3-methylphenyl)-1,2,3,6-tetrahydropyridin-1 -

ylsulphonyl]tetrahydro-2H-pyran-4-carboxylate

Me I
\N o/\,O-Bn

A mixture of the stannane from preparation 4 (1.74g, 3.36mmol) and the bromide from preparation 23
20 (l.1g, 2.4mmol) and tetrakis(triphenylphosphine)palladium (0) (138mg, 0.14mmol) 1n toluene (16ml)

was heated under reflux for 4 hours. The cooled reaction was diluted with water, and the mixture

extracted with cther (3x). The combined organic extracts were washed with brine, dried (MgSO,),

filtered through Arbocel® and evaporated in vacuo. The residual yellow o1l was purified by column

chromatography on silica gel using an elution gradient of pentane.ether (50:50 to 25.75) to afford the title
25 compound as a pale yellow o1l, (1.18g, 81%).

'H nmr (CDCl,, 400MHz) §: 2.22 (m, 2H), 2.42 (m, SH), 2.62 (m, 2H), 3.34 (m, 2H), 3.60 (m, 2H), 3.82
(t, 2H), 3.88 (s, 3H), 4.01 (m, 2H), 4.09 (m, 2H), 4.55 (t, 2H), 4 61 (s, 2H), 6.05 (m, 1H), 6.76 (d, 1H),
6.99 (d, 1H), 7.21-7.41 (m, 78H), 7.61 (m, 1H).



WD 00/ 74681 8a PCTI | BOO/ 00667 Met hyl _

4-[ 4- (4-{3-(2-amoet hoxy) phenyl } - 3- net hyl phenyl ) - pi peri dm 1 -yl sul phonyl]-te

t rahydr o- 2Hpyr an- 4- carboxylate a O~-NH2 i N MeO S02 o' 5 The title conpound

was obt ai ned yag o@r4g8ll i d (65% from ghe conpound from prepar atir@ivofRdssr

foll owi ng the procedure described mpreparation 65. 'H nnr (CDCl,, 400MHz)

8. 1.7G1.92 (m 4H), 2.20 (m SH), 2.40 (m 2H)) 2.62 (m 1H), 3.04 (m

4H), 3.30 (m 2H)) 3.88 (m SH), 3.98 (m 4H), 6.82 (m 3H), 7.03 (m 2H),

7.16 (d, LaMy; mZs@2Mé) 1H). 10 LRMS: niz 517 (M+1l)' Anal Found: C, 62. 30;
6.98; N, 5.40. CZ, H-6Nz06S, 0. O6CHzCl z requires C) 62.37; H 6.99; N

S.38/a. 15 Preparation 67 Methyl

2-[ 4- (4- {522 ert - but oxycar bonyl ) ammo] et hoxy) phenyl } - 3- net hyl phenyl ) - pi p

eri di re 1etull orgmiyi {[4-@- (G- tepdyloprebpralroradine?- e 3-methy e @paidibot O N Me0_ XSOZ Me

Me 20 Thenshipkdnf)-sipdRAURELNESE Obt ai ned as a white foam (69% from the am ne

frompreparation 65, following a simlar procedure to that described in

preparation 64. '"Hrtm (CDCI" 300MHz) 8: 1.44 (s, 9H), 1.65 (s, 6H),

1.78-1.95 (m 4H), 2.2R . 2.64 (m 1H), 25 3.08 (m 2H), 3.55 (m

2H), 3.81 (s) 3H), 3.9 ‘ dok (t, 2H), 4.99 (br, s, 1 H), 6.80-6.94

(m 3H), 7.08 (m 2H) 1é“(, 1H, 7.32 (m 1H. LRVM5S : nlz 597 (M23)f

BYO 00/ 74681 g9 RCIT 100667 Anal. Found: C, &2.49, H 7.4G N, 4.78.

C H zNz~, S rgqgw ¢ ) 62.69; H, 7.37, N, 4.87% Preparati on 68 Medryl

4- (4- (4- (8" 24{§%:ent - but oxycar bonyl ) ani no] et hoxy) phenyl

}- 3-ntt hyl pheny] ) - pi pendm 1 5

yl sul phonyl ] -™Nét r ahydr o- 2H pyr an- 4- car boxylate Me ~ | H

The stannane from preparation 4 (4.05g, 7.8mmol), followed by tris(triphenylphosphine) palladium (0)
10 (410mg, 0.35mmol) were added to a solution of the bromide from preparation 28 (3.91g, 7.1mmol) in
toluene (50ml), and the reaction de-gassed, then heated under a nitrogen atmosphere reflux for 7 hours.
Aqueous potassium fluoride solution (20ml, 25%) was added to the cooled reaction, the mixture stirred at
room temperature for 20 minutes, then filtered through Arbocel®. The filtrate was diluted with ethyl
acetate, washed with brine, dried (Na,SO)), filtered and evaporated 1n vacuo. The residue was purified by
15 column chromatography on silica gel twice, using an elution gradient of ethyl acetate:hexane (40:60 to

60:40) to give the desired product as a yellow crystalline solid, (2.77g, 56%).

'H nmr (CDCl,, 400MHz) 8: 1.74-1.95 (m, 6H), 2.17 (m, 2H), 2.37 (s, 3H), 2.4 (m, 2H), 2.60 (m, 11),

2.88 (m, 2H), 3.00 (m, 2H), 3.40 (s, 2H), 3.80 (m, SH), 3.88 (m, 2H), 4.52 (t, 2H), 4.59 (s, 2H), 6.70 (d,
20  1H), 6.95 (d, 1H), 7.03 (m, 2H), 7.18-7.37 (m, 11H), 7.58 (m, 1H).

LRMS : mv/z 699 (M+1)*
Preparation 34

25  Methyl 2-[4-(4-{3-[2,2-diethoxyethoxy]phenyl}-3-methylphenyl)-1,2,3,6-tetrahydropyridmn-1-
ylsulphonyl}-2-methyl-propanoate



~ O-Nboc i ONMO SOz O Di-teri-butyl Bicarbonate (300ng, 1 37mvl) was
added to a solution of the amne from preparation 66 10 (650ngy, 1.26mmo1l)
tn d~chl oronmet hane (10ml), and the reaction stirred at roomtenperature for
18 hours. Th n was dil uted th di cLl oronedi ane (50 washed
w th water (2‘1? @}P?f\e) then dried \(M&azs filtered and e\%ﬁrg?g({}@ghtrt
vacuo. The residue was punfied by nedi um pressure col umm chr omat ogr aphy on
silica gel using an elyiemgradi ent of d~chloromethane: met hanol (99.5:0.5
to 99:1) to afford the mﬁpogtnd as a white foam (710nmgy, 91%. 15 'H
ttrnr (CDCL3) 400M—|z 140o 1.78-1.92 (m 4H), 2.20 (m SH),

2.40 (d, 2H), N 3. OfEfm 2H) 3.30 (m 2H), 3.50 (m 2H)) 3.88
(m SH) 4. / 486(br s, 1H)) 6.82 (m 3H)) 7.02 (m 2H), 7.15
(d, 1H), méo éﬁw 1H). 20 LRVs: mz 639 (Mt23)r Anal. Found: C, 62.15, H,
7.20; N, 4. Y Me~—zH N,OSrequires C 62.32; H, 7.19; N, 4.54% Preparation
@ 25

hyI phenyl) - pt end tet ran-4-carboxyl ate a ~ ~
t~oc N. MESEh C"Rﬁ‘d%ﬁe‘%)f“’“”“w 89t319’(“°‘)F”é’l*FleG‘B“m@%‘?P’Fﬁ‘éa“P‘l ¥ e conmpound
was priepérsed 72men 40d ghe Bumpidefidnt pEpapud PR 2EEI 6OmmER i adsing 13- sim | ar procedure

t O| t hat %ﬁ&ﬁ&t&ch (ts@nnpcvﬁmammo@nem for $ hen E&Q@rc%ﬂ%ﬁ&re‘é@sspa?%nkj i teﬁ Iby
col umm chr omaf ogr ap on silica si.n radi ent of ethy
acct at e~b"’é‘?‘l‘°ﬁ’éﬁ‘é"'("f§ ¥]§°eﬁ“(58 %"‘%@)"gﬁﬁﬁ‘efep F‘?"Haﬁ"t%"dg% ﬁ‘ﬁﬁ% CYESBPEPYl ether to
gi ve t hetht prgdn@ pbayerpohed dritawatg, theh biine, dsied (NelpO), Filteteiignd Fiated B verpo. TR2- 123C. ' H
?nrr)T (2CDq'c§xdua sz\)/asgunf 14 lﬂlznc(lﬁm p:%sH)ré cojun%5hr3ma93%ra6mon 4k gel zsu%Qré f_li)ﬁ%on gH)BS (2 40
m
ératzl?#‘of%%ane ezgyﬁlefte 60 Z(ig) 8?{}% 8§§ Qée é[:;com Fudf,fggz)dg %g] 4H)) 7.35 (m
) RI\/IS mz 623 (M23)" Anal Found C 63.92; H 7.36; N) 4.57.
C ~H, ~Ni @ S €D, B@BHE), 5: 634 (D 88, 149 ( 619)32.28N, 34), HEFPon, 2D, 3Be @ AHRB.BOE, 70
2-14-{4- h I i peridin-1-yl sul
[4-{ %ﬁ) £ﬁ4('ﬁ‘%5 VY &L *z‘l%xb’ézzgty K/blbddd@l (ﬁﬁéﬁ,ky?&d;%x%l%f&){, 4y Pi P y

phonyl ] - propanol ¢ ‘acl

15  LRMS : m/z 563 (M+18)*

Vet hy! 4 e AL bkb et ;s%gz%mw%lgt TRLDULAN DRYIER Y1) Pheny ) - S- et
y2

Preparation 35
Methyl 2-[(4- {4-[6-(2-hydroxyethoxy)pyridin-2-yl]-3-methylphenyl}-piperidin-1-yl)sulphonyl]-2-

methyl-propanoate

20
Me = I
0 N
lv1eo)l><SOZ
Me Me

A muxture of the benzyl ether from preparation 31 (1.7g, 3.0mmol), ammonium formate (3.0g,
50.0mmo}), palladium hydroxide on carbon (500mg) and acetic acid (10ml) in methano! (30ml) was

25  heated under reflux overnight. Additional ammonium formate (1.5g, 25.0mmol) and palladium hydroxide
on carbon (1.5g) were added and the reaction heated under reflux for a further 72 hours. The cooled
mixture was filtered through Arbocel®, and the filter pad washed well with ethyl acetate. The combined
filtrates were neutralised using saturated sodium bicarbonate solution, the phases separated, and the
aqueous layer extracted with cthyl acetate (2x100ml). The combined organic extracts were dried

30 (MgSO,), filtered and evaporated in vacuo to give the title compound as a colourless solid, (1.2g, 84%)



~so0 HOMe Mez 20 A mixture of the methyl ester frompreparation 35 (4.1 g)
8. 6mmo1l) and aqueous sodmm hydroxide (17nml, 1N, |7.Omol) in nethanol
(50nl), was heated under reflux for 30 m nutes, then cooled. The reaction
was concent r ayggdosqgsvacuo, the resigdue dissolved in water (%ggm)ooéwd t he
solution acidified to pH 4. The rcsultng precipitate was filtered off,
washed with water, dried under vacuum and recrystal hsed from et hyl
acetate, to afford the title conmpound as a white solid) (3.1 Sg) 79% . 25
"H nnr (RMehgay 300MHz) b: L.42-1.70 (m 8H)) 1.80 (m 2H), 2.37 (s, 3H),
2.70 (t, 1H, 3.06 (m 2H), 3.68 (m 2H), 3.80 (m 2H), 4.25 (t, 21-~, 4 80
(br) s) Ili), 6.77 (d) 1H), 7.06 (d) IH) 7.17 (m 2H), 7.35 (d) 1H)) 7.77
(m 1FD)r@guggx@bwmwgnalmw(sg@ WH&P40Féﬁha40@@¥)585®5”ﬂH07@m33) N, 5.83.

C" Hs N&O653%:4%s, Siz €07 @0 €59 ($3H)581.(891), 1o 6.168 7.10Nm, A% Puppay@l i on 71

2- (4-{4- (8- (2- Met hoxyet hoxy) pyri dm 2-yl ] - 3- met hyl phenyl } - pi peri di n-1-yl sul p
honyl ) - 2net hyl pr opanoi ¢ acid 35 WO 001 74681 9 ~ PCT/1B00/ 00667 Me ~N

O ~0Ov ON ~SO HOVe Me 2 Sodium hydride (60nmg, 60% di spersi on m ni ner al

oi I, |.Shmw$ )medis Mdeliied to a sol ution of the nmethyl ester from preparation
35 (300nmg, 0.63mmp1l) mtetrahydrofuran (10m)) and the solution stirred for
| S5 m HUt es. %/et hyl iodide (200p1, 3.3mpD1l) was added and the reaction
heat e | ux for 45 m nutes. Agueous sodi um hydroxi de sol ution (2ni,
1IN, 2. Ondethy) 4ditd4-iel thediodyetfosripyridipdy -3 inisbpirraideidsridand t he ni xt ure heat ed
under r efixpHo ) tedatfytto A @¥radDcaboxittices. The reaction mixture was cooled to
roomtenperature) diluted with water (20nl}, and acidified to pH 4. This
solution was extracted with dichl oronethane (3x30nl)) the conbi ned organic
extracts dried (NaZSO- ered and evaporated in 10 vacuo to afford the
[ ; wf@m (quantitative). np 142-146C "H nrrir
; s, 6H), 1.78-1.96 (m 4H), 2.41 (s) 3H), 2.66 (m
1H)) 3.09 ( 2H) ¥5°8.43 (s) 3H), 3.78 (t, 2H), 4.00 (m 2H), 4.52 (t,
2H), 6.78 ( 1H)~l 6.98 (d, IH, 7.08 (m 2H), 7.38 (d, 1H, 7.61 (d, 1H).
LRVS : mive PMCI)Z) 20 Preparation 72 4-[4-(4-

{6-[ 2-Hydroxyet]l i oxy] pyridi n-2-yl }-3-net hyl phenyl) pi peri di n-1-yl sul phonyl ]t
et rahydr o- 2Hp9Qr an- 4- carboxylic acid Me ~N~-O-CH NJ Ho sot o' 25 Agueous

sodi uyg hydroxi de (5.56nl, 1IN, 5 56mvl) was added to a solution of the

met hyl ester from preparat.ion 36%720;9% .39mmol) in nethanol (20nl)) and
the reactedte IBETBY™H AGRAred{TaT fhg Renprbghe %‘a“°&?12d‘“§%’f’¥‘?l%6°“?‘8?gaa further 18
hour s, atimilyprectientp drtatesarted inPlyragndb.ur e was concentrated in vacuo to renove
t he nethanol, and the solution acidified to pH 4 using acetic acid

sol ution,, n-l;rbri(é:bé’l‘ffooﬁﬁ)rs?‘f‘}o-el%s ‘(}‘;Lt‘tﬂ), %Jm 2H), 2.40 (m, SH), 2.64 (m, 1H), 3.06 (m, 2H),

20 3.34 (m, 2H), 3.92 (m, 7H), 4.00 (m, 2H), 4.50 (t, 2H), 6.78 (d, 1H), 7.00 (d, 1H), 7.10 (m, 2H), 7.38 (d,
1H), 7.65 (m, 1H).

LRMS : m/z 519 (M+1)*

25 Preparation 37
Methyl 4-({4-[4-(6-{[(4R)-2,2-dumethyl-1,3-dioxolan-4-ylJmethoxy } pyridin-2-yl)-3-
methylphenyljpiperidin-1-yl}sulphonyl)tetrahydro-2H-pyran-4-carboxylate

7 [ Me
NN
0 Me

e

O _N

Meo)%jsoz

(0]



WO 001 74681 92 PCTI I BOO/ 00667 acetate (3x)) the conbi ned organic extracts
washed with brine, -deed (MySQ,), filtered and evaporated in vacuo. The
residual solid was recrystal hsed from ethyl acetat e/di -isopropyl ether to
afford the ti ound as a sold,, (517mg, 74% . 5 'H nnr

300MHz) b. 1.‘%9"(%%&1) 1.82 (m 2ff, 1.98 (m 2H) 2. 24 (P&E@ﬁﬁ%&ggse(
3H, 2.7Q (m 1H), 3.09 (t) 2H), 3.22 (m 2H), 3.64-3.82 (m 4H), 3 94 (dd
2H) , 4 28miiure otk standhn@poy ygpargtion 3 () 0g, 47780l thd the pipmudy r@Gpremiatiqoly) 7. 1G (m
2H) , 7. 3Gdy .82kl and tedis(tighent iphospHind)p@Rdi(H 10) @)X 20t ZIHEBW totudilé @05127 (M+18) *
10 Pr ep%a?ﬁehtg&nﬁ reé‘lmllAr 7(h urs%‘h collgﬁzxé%tur% ?s]cgr(cm{rgt -.?(Xer reﬂﬁ@ cOS>§J¥J Ey ridm2- yl

}-3-neth y eny p I peri yl'sul phonyl ]Jtetra yran-4-carboxylic
aci d Nelmﬁm}au diby cofyn chygmaiggra fﬂchaA@r@@ulgmgabﬁluﬁwa% de (3.5ml, 1M
3. S 1)ethwrepsntanel (Fe A4 034:66) mlwutmoultcorﬁpobhiexs mebaydhid,g529%rS7%).0m pr epar ati on 39

(640ng, 1.1 7mmol) in nethanol | 5ml) and 1, 4-dioxan ( 15ml)) and the

reaction _heat und ef nal ysi s.showed starting
rraterlalnHr‘“@h(ﬁ(ﬁﬁ'F ’\%{Zbg éééﬂﬁut%[& 46%032’3%@%%{5?6@[%(‘(’%243('“4 H mol ) was
added arid4(thaHy, éat(tm gh, hddnad). dadté 4 (e Puk] Sidsk 1, 44010hPED, 430 mouls. The

cool ed ZOsyeant .00 Tty @, W8S . R e@nisakednyunder reduced pressure, the
re5|q e dissolved tn water, and the pH adjusted to 4 using hydrochloric
acid %IZN) The resulting precipitate was filtered and dried) and the
filtrat &R Bt h di chl or omet hane (2x). The conbi ned organic extracts
were dried (MJSO, ), filtered and evaporated in vacuo, and the product

conbi neq> ',‘gd@n pe filtered sol i d. This was recrystal |l ised from

di chl or el et acet a d the t| | e conpound as a white
sol i d, 4&#/;2%/“%“% \(’Xﬁﬁgﬁ“d@"yéi WBCF .60 (m 2H)) 1.80 (m
2H)) 13. gﬂeﬂ(ymenﬂ}ﬁ)pendzi IZB}SQlehoan}réhygo 2a-pYre)4-QGfpxyla@ 66 (m tH, 3.08 (m 2H),
3.17-3.42 (m 3H), 3.78( 3H), 3.88 (m 2H)) 4.14 (dd, 1H), 4.26 (dd,
1H), 4.60 (br, s, 1H) . 85|/ (br, §M1H)) 6.7b (d) Ili), 7.04 (d, IH)) 7.15
(m 2H)) 7.34 (m 2 . . 30 LRVM5 : mz 5S7 (Mt23)* Preparation
74 O Me

4-[4-(4-{6- 2R)N B-di hydr oxy- 1- propoxy] pyri di n- 2-yl } - 3- net hyl phenyl ) pi per
idm 1-yl Qué saj t et rahydro- 2H pyran- 4- carboxylic acid WO 00/ 74681 93
PCT1l BOOT0 Me ~ ,0H ~CH NJ Ho sot o' The tale conmpound was obtai ned as
a white soli 87% fromthe nmethyl ester of preparation 40) follow ng a
simlar procedure to that descnbcd iii preparation 73. 'H nmr (DVSO- db,
300MHz) 'Bre title cgripoppd wapelijajned as g pyhife gplid $4576). agf%wscﬁlhsaﬂzwomfzcﬂzwl (M) ) 2. 3G (s,
3H), 2. 7dknfaig frahbfrepardtio) Cardfe bidil)de fi@n Arépadtiodd7, felpwiddd) simiBr pf@edurgto Bdd) , 3. 93 (m
2H)) 4. %scgsgd m%n;ﬁ (m 1H), 4.59 (m IH), 4.84 (m 1H), 6.7G (d, 1H),
7. 062% : (m 2H), 7.35 (d, 1H, 7.7G(m 1H), 13.80 (br) s, 1H).

'H nmr (CDCL,, 300MHz) 5: 1.40 (s, 3H), 1.46 (s, 3H), 1.78-1.95 (m, 4H), 2.21 (m, 2H), 2.42 (m, 5H),
2.65 (m, 1H), 3.08 (m, 2H), 3.35 (m, 2H), 3.81-4.05 (m, 8H), 4.14 (dd, 1H), 4.40 (n, 2H), 4.50 (m, 1H),
6.76 (d, 1H), 6.99 (d, 1H), 7.08 (m, 2H), 7.38 (d, 1H), 7.62 (m, 1H).

25 LRMS : m/z 589 (M+1)*

Preparation 39
Methyl 4- ([4-(4-{6-[(2S)-2,3-dihydroxy-1-propoxy]pyridin-2-y1}-3-methylphenyl)piperidin-1-
yllsulphonyl} tetrahydro-2H-pyran-4-carboxylate

30



10 LRVS : mz 557 (M+23)' Preparation 75

4- [4 (4-{ G [ 2- Hydr oxyet hoxy] pyri dm 2-yl

} - 3- net hyl phenyl ) p~peri dm 1-yl sul phonyl J- 115 net hyl pi peri di ne- 4- carboxyllc
acid OOH Me e of the methyl, ester from preparation

0. 38mmol) anﬁ“gﬁﬁé%ﬁg sodlun1hydrox%%e (1.5m, IN, |I.Smol) in nethgﬁol
(8m) and 1, 4-di oxan (8nml) was heated under reflux overnight. The 20 cool ed
reaction was concentraygd in.vacuo, the residue acidified to pH 4 using
acetic acid, and extradtion Wth ebpyl acetate attenpted. A precipitate
ﬁhat was filtered off, and conbined with the
residual solid inrtHh -paratlng @hhel , to prOV|de t he desired conpound as
a white powd@r, (Myantitative). 25 LRVG : mz 518 (Mt1l)" Preparation 76

VO 001 7463do94<F&T/ | B00100667 1-(tert-E3utoxycarbonyl)-

4- (4-(4-{6-(2-hydroxyct hoxy] pyridtn-2-yl}-3-nmethyl phenyl) pi pendm 1y(sul phon
yl ] - pi peri dne -carboxylic acid Me ~ ~N OOH ON HO S02 N boc The tale

conpound wa d \ mth th ster from
pr rergar at |Ao‘°‘r‘iE"21°3l °¥§ l?Oxlolrmesrm prepmtu?r'f %gjiglgm’f‘ ggé‘é%rl)é" Pd’f"h ﬁoﬂzwaé ‘L‘B‘Fa in

pr epar at i*Bfe7ied splytigvpg byfimpdoric priddpmi( dthez@etigpiiredfor 76 mapteg ghe 9H) . | . 80 (m
4H) , 2. 0Qoltish wasthyredntB&ufasd sodian)bicZbohdte {oRMondtdpml), 2ndiBelr@ulBng pcipitate 4H) ) 3. 02

( m 4|_% ﬁ%ergdzang fled. %s})llﬁwaédéc J@llm%@om e@xy Z:@taté/ﬁ‘ihso%rt%'i cﬂ@r ?)?inffgr%e 32'_% ed 7.07 (m

7.34 (d 522 Preparation 7 2S)-2,3-D
i hydr oxy-PL=T B pﬁﬁ F\ %m%S thyI phenyl ) - pi peri d i n-1-yl sul phonyl ] -215
nmet hyl - propanoic acid Me OH ~OH NJ Ho~cso2 Me Me Aqueous sodi um hydroxi de

(1.SSM) kMo ko ribmbz 8/\/&130 @Msldnznpm(aplmtmmqh b BB ds (gster from 20
prepar at ;g%gmwl 3o SR (ol iy, 51 B2 BISA) 2 0 15l R O

10 1H).

Preparation 40
Methyl 4- {[4-(-4-{6-[(2R)-2,3-dihydroxy-1-propoxy]pyridin-2-yl}-3-methylphenyl)pipendin-1-
yl]sulphonyl}tetrahydro-2H-pyran-4-carboxylate

15

Me Z l
N~ O
OH
0 _N

Meo)?ﬁoz

0

The title compound was obtained as a white crystalline solid (86%), from the dioxolane from preparation

38, following the procedure described in preparation 39.

20 'H nmr (CDCl,, 400MHz) 8: 1.76-1.92 (m, 4H), 2.21 (m, 2H), 2.40 (m, SH), 2.50 (t, 1H), 2.64 (m, 1H),
306 (m, 2H), 3.34 (m, 2H), 3.64 (m, 2H), 3.72 (m, SH), 4.00 (m, 3H), 4.12 (d, 1H), 4.50 (m, 2H), 6.78
(d, 1H), 7.01 (d, 1H), 7.10 (m, 2H), 7.36 (d, 1H), 7.68 (m, 1H).

LRMS : m/z 571 (M+23)"
25
Preparation 41
Methyl 4-{[4-(4-{6-[2-hydroxyethoxy]pyridin-2-y1}-3-methylphenyl)piperidin-1-y!}sulphonyl}-

piperidine-4-carboxylate



overnight. The m xture was partitioned between ethyl acetate and
hydrochloric acid (2N), and the phases separated. The organic | ayer was
deed (MySO, ), filtered and concentrated in vacuo. The residual solid was
tniurated wt opropyl et her, |tered and dried under 0 give
the title cor?g%ﬂbr{y@s a white soli d” (320ng, 85% . 25 nm?@k@@%&
400MHz) 8: 1.48 (s, 6l11), 1.S9 (m 2H), 1.79 (m 2H), 2. 18 (s, 3H) 2.64
(m 1H, 3.04 (m 2H, 3.40 (m 2H, 3.78 (m 3H, 3.82 (m 1 H), 3.98 (m
1 H) 4.57 (br, s, 1 IR? 4-82 (br, s, I H) 6.80 (m 2H, 6. 85 (m 1 H),
7.05 (m 2H), 7.12 (my1[H] 7.27(m 1 H, 13.25 (br) s, 1 H. ffO

00l 74681 95 PCTI |1 BOO/ 6™ Al Found C) 60 77, H, G 89, N 2 78.
C=SH~j NO, S r equi 108 H G77, N, 2 85% Preparation 78 5
4-[4-(4-{3-p2, 3t droxy 2- pr opoxy] phenyl) 3-met hyl phenyl ) - pi pcndm 1-yl sul
phonyl ] -t e ' ro-2H pyran-4-carboxylic acid M i OH~ OOHi NJ Ho sot o
A nuxture o e nethyl ester frompreparation 51 (370ng, 0.68mvl))
aqueous sodi hydr oxi de (3ml, 1M 3mmol) in nmethanol (5ml) and 1, 4-di oxan
(5m), was heated under reflux for G hours. The cooled 10 reaction was
concentrat ed cu wr o | ous sol ution
was aci dlrfl réopﬂm beﬁygmpe{mgf %3¥agatlﬂqu%??%:2ga{:? W?& omumds atgtjﬁjésul ting
preci pi t"'é?‘é’“‘i"ﬁ“ﬁ‘éﬁ"@jd‘m'v@’gﬁ (T“ﬁ\ﬁ‘tt%(%éﬁ)é? %l‘r‘lﬂP“dé”échunder vacuum to give the
desi r 2d apd:metbigbl:t¢t2MOmtp)an 2494 30mikaninmte [DNBONeSTpr 2400Vl codled rdact®d (M 2H)

é Eg gnm]wagH}ered th:o%% /(rmcclé"bashu\% tf&'&lglgmmt%ydro&mﬁ%némﬁlg‘zﬁ;&mc&at@d Qﬁ] (anH) ;“_i)

6. 78- 6. &Y rﬁhe e i P@g“"(cm’ g watey sy gad ”’PFé‘Ea?FPé’?i“bﬂ*“’?*égam"

4- [ 4- ( 4-ppd8e Vs 2R)K(Ra, B L 1lkvyed prdx yapdratpl ip proyey T e dpprddu@wirptrifizd pirelaph ) - pi peri dm 1
-yl sul pf&%ﬁﬂh&g@h;&km@afgmdmgaﬁlexl)on@wxanamﬁ@rohmé th&haddE {96:10MB 85716, , O H LOH

NJ he methyl ester frompreparation 52 (1 |Om,
0. 25% °r8u‘ﬁﬁ“°°°mp°un lg%ﬁ %12/ roxide (Im, 1M Inmml) in nmethanol (5ml) and

1, 4-di oxan (5ml) was heated under reflux for 2 hours. The cool ed 25
reacti onnmc@m@,pmzed 1M-Y.80(H0IH) L 408 (. @281, d 08(s Bas 3 @1 -¥.edmMmujate kmand

acidifi Y, i i ecipitate
was fil ?g{ %3? Pnf’ﬁ&) % ( %th?ﬁe\n‘% vvaﬁ%:)ef’?g8Q % 76E ﬁ’%‘ﬁzg% Edvﬂguﬁr% to givc
t he tltlé"’é'ﬁrrpound (9| ny, 85% as a white solid. WD 00/74681 9(,
PCTI 1800100667 'H nnu (DVSO-db, 400Miz) 8~ 1.0 (m 2H), 1.80 (m 2H))
1.94 (mmmmzs@gmm SH, 2.6~ (m 1H), 3.05 (m 2H), 3 18-3.48 (m 4H),
3.77 (m 3H) (m 3H, 400 (m IH, 6.81 (m 2H), 6.89 (m IH, 7.10
(m 3H, 730 (m IH)

Preparation 42

Methyl 4-{{4-(4-{6-[2-hydroxyethoxy]pyridin-2-y1}-3-methylphenyl)piperidin-1-yl]sulphonyl}-1-

20 methylpiperidinc-4-carboxylate

Me
Formaldehyde (0.49ml, 37 wt.% in water, 4.9mmol) was added to a solution of the pipendine from

preparation 41 (634mg, 1.22mmol) 1n dichloromethane (30ml), and the solution was stirred vigorously at
25 room temperature for 30 mnutes Sodium triacetoxyborohydride (519mg, 2.45mmol) was added and the

reaction was stirred at room temperature for 20 hours. The reaction was washed with water, dried



5 LRV5 : mz 55G (M+23)' Preparation 80

4- (4-(4-{3-[(2S)-2, 3-Di hydr oxy- 1- propoxy] phenyl } - 3- net hyl phenyl )- pi'pendni | -
yl sul phonyl ] t et rahydr o- (2H) - pyran- 4- carboxylic acid 10 M OH ~OH NJ Ho soz
o' The title gaEpoued Was obtained a solid (G6% from fliderABidtisszest er
from preparation 53) follow ng the procedure described in prepararion 79.

15 "H nnr (DVSO-db, 400MHz) 8 1 GO (m 2H), 1.80 (m 2H), 1.96 (m 2H),

2. 22 (m (SEH0.), e arfdryyapdipfpd in Sac@GTHerpudef)duct S@Szwlrif(em:y Rl ct@orapRerehy 2H) ) 3. 78
(m 3H), o3:@Q gdl RingIithiorodethie udthanck b .5) 6 1Bkt th Bive RdDile cpHRAd (Fomeléds). 7. 12 (M
31i), 7.31 (dd, IH. Pr~~aration 81 20

2-[4-(4- {'3 (2-] N-t ent - But oxycar bonyl - N-met hyl ami no] et hoxy) phenyl } - 3- net hyl p
hcnyl ) - pi pendaPaly F o hve- TQ%mn%{)Hy'ZPEW éﬁhﬁggr(é3§b?élo%2m’ 262fdHR~N' Me i O N
~SO H &/ 218 (nd, 21y, BO3(in, 12D, 084 (¢ 518, 108tuhyik), @8t @1, 21y om@nrpaset,igy 766 540Ny,

0. 92ml )y, a@gdaﬂ)@%g §gdi um hydroxi de 25 (6nml, 1N) G Omol) in 1, 4-di oxan
(2.3m) and hanol ?Grﬁl was heated under ref7ux for 3 %h. The cool ed

m xture was concentrated in vacuo to renove the organic solvents, and the
resi dual L&YSeoasssd+bi on was acidified to pH 4 using acetic acid. This was
extract ed with ethyl acetate (2x), the conbined organic extracts washed
with wa ] t?rlpé dried (NazZSQ, ), filtered and evaporated in vacuo. The
resi due 4681 97 PCT/1B00/ 00667 was azeotroped wuh tol uene, then
ethyl acdfedyl-(tegraonraheryly 44t Brisrrdme pyidn-ZpH gty phenyDpipsridint onpound  as
a white floamiphédyBAmiperidBegbokyidtenny ( CDCh, 400MHz) b 1 41 (s, 9H), 1.64 (s,
6H), 1.7S-1.94 (m 4H), (s) 3H, 2283 (m 1H) 5 2.97 (s, 3H), 3.06
(m 2H), 3.59 (m 2H), m 2H), 4.08 (t) 2H), G83 (m 3H), 7.04 (m
2H), 7.16 (d, IH) 7. T~k : mz 597 (M+23)' 10 Anal. Found' C,
G.17;, H 7.27) N_-4 CH-~NOS0.2CH O~ requires C, 61.30, H 7.22;

N, 4.73% Prgpargyions R2 to 8G The conpounds of the general fornmula: Me R2

i NJ 2
Meo)ﬁoz

N
boc

Triethylamine (175ul, 1.26mmol) was added to a solution of the amine from preparation 41 (594mg,

15 1.15mmol) in dichloromethane (100ml), followed by portionwise addition of di-tert-butyl dicarbonate
(262mg, 1.20mmol). The reaction muxture was stirred at room temperature for an hour, then concentrated
in vacuo to a volume of 20ml. The solution was diluted with ether (150ml), washed with hydrochloric
acid (0.5N), brine, then dried (MgSO,), filtered and evaporated in vacuo.

The residue was purified by column chromatography on silica gel using dichloromethane:methanol

20 (95:5) as eluant to give the title compound (653mg, 92%) as a white foam

'H nmr (CDCl,, 400MHz) 3: 1.42 (s, 9H), 1.75-1.90 (m, 4H), 2.01 (m, 2H), 2.38 (s, 3H), 2.45 (m, 2H),
2.63 (m, 3H), 3.02 (m, 2H), 3.50 (m, 1H), 3.87 (m, 7H), 4.17 (m, 2H), 4.46 (m, 2H), 6.75 (m, 1H), 6.98
(m, 1H), 7.05 (m, 2H), 7.35 (m, 1H), 7.62 (m, 1H).

25
LRMS : m/z 640 (M+23)"*

Preparation 44
Methyl 2-[4-(4- {3-tert-butoxyphenyl}-3-methylphenyl)-piperidin-1-ylsulphonyl]jacetate



HO-S2 15 R1 were prepared fromthe correspondi ng nethyl esters, follow ng
simlar procedures to those described in preparation 81. Prep No. Stamg
est er RLR2Dat a82G7( Me) ~- C~NHB~H n~ (DMVBO-d4, 300MHz) b: 1.36 (s, 9H), |.50
(s, &H, 1.62 2H)) 181(m H, 2.20 (s, 3H), 2.68 3. 06
(m 2H).3.28 (M %‘{-‘bﬁl 3.80 (m 2H), ’8.98 (t, 2H), G80699‘(&)BM"?“7
7.14(m 2H), 7.30 (m 1H).LRVM5S : m 2 S83 (M+23)' Anal. Found: C 58.94; H,
7.02; N, 4.64. C~qH NZ{;) 5 @dbClzreqw res C) 59.02; H 6.94) N,

4. 68% 83' S9( Me) ~~- 232C H nnt (DMBO-ds, 400MHz) S: 1.46 (s)
6H), 1.60 (m 2H) 1 .18 (s, 3H), 2.2S (s) 6H), 2.64 (m 3H),
3.02 (m 2H),3. 718 Ym~2H)) 4.0G (t) 2H), 6.80 (m 2H)) 6.86 (d, 1H), 7.08
(m2H, 7.2 dﬁ' .Anal . Found. C, 62.70; H 7.37; N 5 53. C26H-ENzGsS;
O. SH~Or epai'r %, 62. 75 H 7.49; N, S.63% WO 001 74681 9g PCTI | B00100667
84G8. - ~ HBnp 194- 1QGCoc N H nnt (CDCI, , 400|sz) 8: | .42 (s) 9H), I .75- |
92 (m 4H), 2. 22 () 2.38 (d, 2H), 2.61 mlH%{ 3.06 (m 2H), 3.40
(m2H), Nitrogep v(ahtfu Qﬂ)thrmgh ggux(‘ulrﬁo @H):m ﬂg)rxgez3(7 H;] 2431|4ﬂ1m lrggto(y}ﬂhosmu'ﬂe, 7.14 (d,
IH, 7. Zﬂn\@mllﬂﬂnl)l) Ah@lberzgundicet@ie)dpdlla@ih (hH)50mdg, 055miN1) tde. baddude Godl* | ~' ZOBS;

0. 25H Oragllbe5 (@7 61]10?}1%01) i bl - @rnic Md f%mi«le?{&rﬁén @&“2;;'\’5@8%)&96 197Cve' H nnr
(DVBO- ds, 400Nz 1.95 (m) 2H),

2.19 (s, bypray! Zf)“’fé‘°’(yﬁ‘§*a“§ﬁ§’m") é“‘{sp&“ £ s e b ?‘“?EP %P5 C““é%% ’““%e'bz’ (t, 2H), 3.18
(i t, 2mossBerdPr {rhpurd Fbe colledBGet{ornmidhlye wad diB8d (vigh et Hjcetatd, i Rrixfumg wa@iell) 7 37 (nz,
1H) LRNSmh wﬁfér¥3x§ggcd(ﬂw§'%)) filBRd %OMuﬂcd’]mac&o%Q‘sg@:waé Md%}/ cdbimal- 59 (M

1.8 QQ 3.00-3.22
l_% c%orhzg?g azhl_)Doﬁ 1ca gg,l(x%%ga mﬁomgr:f::t n_}'l aéﬁ%te 9%5 tigO% o gi A’H}‘ 7.25 (m
I H)) 3ige ‘(°WP°“24—1)5 amvsatcrymﬂzscdswsme 13- A5gy 62’4’)| solated by filtration from
aqueous acetic acid sol ution. = recrystallised fromet hyI

ﬁfﬁ;atelﬁﬁéﬂéﬂ&, 4€bMHz§£'1t3éJ(sa9h?‘i| s¥%of, Byl 57 S.OR%, 9RY |, £h 185 (EngpaEat i on 87

1- (tent -<Bu?t*%>%3§&§r%r%;?ﬁ5ﬂ%ﬂ{P%Q*m@d%?mww&%ﬁdﬁﬂwm di n-2-yl }- 3met hyl p
henyl ) p iperidin-1-yl]sul phonyl [ -pipendine-4-carboxam de M ~N~-O-CH i NJ
HOHN 1503 ris . RRGsl@rehyt or ot rt met hyl stlane (701t1, O SSmmol) was added to a
solution of the acrd from preparation 76 (300ng, O SOwmol) in

di chl oronet hane (4ml), and pyridtne (2m), and the solution stirred at room
t enper atBmpesatgmdfer a nitrogen at nosphere for 1 hour

1- ( 3- Di mepdihyd-@1dE- Bop- Byl phenyb Stohtyhly Bih ) sbictidin- O @ suinekyQ Q ike@plipttparbatd | Sng,

0. 60mmol ) and 1-hydroxy-7-azabcnzotriazole (75mg, O SSmol) were added, and
stirri ng was continued for a further hour. Hydroxylame hydrochl ori de
(104ng, |.SOmol) wasMad a the 7 5 reaction stirred at room
terrperature ovcm ght, 8 on mxture was diluted with water, the

sol ution WO 00l 74699 PC@/ I Aé‘f)O/ 00667 acidified to pH 1 using

hydr ochl ori c aci 0 then extracted with ethyl acetate. The conbi ned

or gani ¢ sol 0 nere washed with brine, deed (MySO, ), Fltered and

evapor atdep’ %/Oacuo The residue was triturated with ethyl acetate, the
resul2gi ng Mﬁe itate filtered and the filtrate evaporated mvacuo. The

resi due was recrystal hsed fromethyl acetate to afford the title conpound (

148 ny, %%siuﬂ%er@ou%hé (@3@9\5 Illq'in tetrahydrofuran, 13.63mmol) was added dropwise to a solution
of the acetate from preparation 44 (2.5g, 5.45mmol) and methyl iodide (3.4ml, 54.5mmol) in

tetrahydrofuran, and once addition was complete, the reaction was stirred at room temperature for 72
25  hours. The mixture was partitioned between ethyl acetate and water and the layers separated. The organic
phase was dried (MgSO)), filtered and evaporated in vacuo, to give the crude title compound, which was

used without further purification (3.1g).

'"H nmr (CDCl,, 400MHz) 8: 1 36 (s, SH), 1.63 (s, 6H), 1.77-1.94 (m, 4H), 2.22 (s, 3H), 2.63 (m, 1H),
30  3.05 (m, 2H), 3.80 (s, 3H), 3.95 (m, 2H), 6.90-7.10 (m, 5H), 7.18 (m, 1H), 7.24 (m, 1H).



5 nmp 180-181C 'H nnu (DVSO-db, 400MHz) s: | 39 (s, 9H), 1.55-1.81 (m &),

2 3G(s, 3H, 242 (m 2H, 2 & (m 3H, 3.03 (m 2H), 3.70 (m"  4H), 3.95

(m 2H)) 4.24 (t, 2H), 4.78 (br, t, 1H, 6.75 (d, 1H)) 7.04 (d) 1H, 10
15 (M 2H), wo odfhadsd, 1H), 7.75 (mo.1H), 9.16 (s, 1H), 11.0Q1Reobdy- LRVE

. mz 617 (M-l)l freparahon 88 15 N—Hydroxy

2-14-(4-{3-(2-[ (N-tent - but oxycar bony- N- et hyl ) am no] et hoxy) phenyl } - 3- net hyl

phenyl ) pippes:intiasdey+isul phonyl ] - 2- nct hyl propanam de Me ~ 1 boc O-NMe i ON

HOHN~-SOz Me Me 20 O (7- Azabenzot nazol -1-yl)-N, N, N N -tetranet hyl uroni um

hexaf | uor oghosgﬁgte (540ng, 1.42mmol) was added to a solution of the acid

frompre 81 (520nmg) 0 90mmol) and Net hyl dnsopropyl am ne (1931t 1,

1. 12nmmo1) Mpthyl N4t hipit-byrexwpiiedydli oy ipperghtheridigibglistitvenyt]l egpelydo?Habred4-at  r oom

t enper at uaadoidyngder a nitrogen at nosphere for 40 m nutes. Hydroxyl am ne

hydrochl ori de (210ng, 3.02nppol) and additional N-ethyldiisopropylam ne

(7301t1, 4.23mo1l) wer &ead , e the reaction 25 stirred at room

t enper at ure overni ght e was partitioned between ethyl acetate

and pH 7 buffer sg ) and the | ayers separated. The organi ¢ phase was

washed conseguti ve with water, brine) then dried (NaSO ), filtered and

evaporated i vg@ . The crude product was purified by nmedi um pressure

col um chMé r‘aphy on silica gel using an elurion gradient of

di chl oronet h Jmet hanol (99.5:0.5 to 98:2 to 80:20) to afford the ritle

conpound, (18(9‘@, 34%9. 30 "H nnr (CDC1" 400MHz) 8: 1.40 (s, 9H), 1.63 (s,

6H), 1.78 (m 2H), 1.86 (m 2H), 2 22 (s, 3H), 2 61 (m 1H), 2.97 (s, 3H,

3.03 (m m 0 s Bbble MhroRdle misdur 6 cdsflin 12drbd 2.19h; D83, %F&mlymgggm(e 1H)) 6.64

(m 2. A7l A oLl I p@@f;mw& Byt 22 Bl 1075 (5

61. 10;10H, from Beparatiqn 271292 Sesmmoliyny e borepe8Hd AP PaTon BOTEO 08B Tndrie parahon 89
N- Hydr OXYanhydrous 1,2-dimethoxyethane (40ml). The reaction was then heated under reflux under a nitrogen

2-[4- (4- hyl pheny!
em[jm I( v {S ﬁlr.&ﬁ%% gﬁl ﬁouJQ% &gﬁ&g@?ﬁﬁ%@&&@&x@u&% ahd »%ue Lyl Bneny )eXI\/Dz
The titl e°’€“6 %S%b%l%“ﬁé cpuEegtedriy 8Fﬁ°t1ﬁ‘é’°ﬁ‘é‘i"€f“ft?‘bﬁ‘le‘b‘f”§‘ﬁar ation 82,

fol |l ow ngxswrosylpmulthcrsolprfmqetbm &icd @der haburg g Ie thbdelred proguetgpagramt on 88. 10 ' H
N ( OYBQsothGred AR 2 )584). THe filrhte (wBs cobDmatedlin ¢Buo(afd thaﬁ'e‘&dual i pBndayy 2H), 1.79 (m

2H), 2.20 75 2H) ,
308 (1. S By ﬁm* e e iy Ef*mmﬁ ndiib Bl 20 (0 25
8 99 (s, 15').170 :0tq By 109D l‘( %99 I }q)provxfsanEN\ana.l 639mze C_}Wmmpound

'H nmr (CDCl,, 400MHz) &: 1.37 (s, 9H), 1.76-1.92 (m, 4H), 2.20 (m, 5H), 2.40 (m, 2H), 2.60 (m, 1H),
20  3.02 (m, 2H), 3.29 (m, 2H), 3.86 (m, 5H), 3.98 (m, 2H), 6.94 (m, 3H), 7.02 (m, 2H), 7.14 (m, 1H), 7.22
(m, 1H).

LRMS : m/z 552 (M+23)*

25  Preparation 47
Methy! 2-[4-(4- {3-hydroxyphenyl}-3-methylphenyl)-piperidin-1-ylsulphonyli]-2-methyl-propanoate

Je
Sas.
(o] _N

Meng(SOz

Me Me



Anal . Found: C) 59.25; H, 7.09; N, 7.38. Cz9H'N,QO.,S; O I CHzCl ~ requires C,
59.83; H 7.11; N, 7.19% Preparation 90 20 N-Hydroxy

4-(4-(4-{3-(2-[ (N-tent-butoxycarbonyl)anm no] ct hoxy) phenyl } - 3- met hyl phcnyl) -
pi peri di n- 1y|@5I09,Imgyl ] -tetrahydro- pyran- 4- car boxam de MperppodibosdyN boc
O N HOHN SQZ o' 1-(3-Di net hyl am nopropyl)-3-ethyl carbodii m de hydrochl onde
(260ny, 1.36mv1l) and 1-hydroxy-725 azabenzotriazole (150ng, |.Inmol) were
add_eg_ t OTraluGOdcttlc a2 8il) ¥4 @ddadio @ sdutORTdfPH: @k yi chex (B p(cﬁﬁﬂ.wz)s (ZLsQSngI ) in
pyridin rreda at room
t enper ate9 uéaﬁ%% r Iogh&mng&m% %OIF’%%%\HS ﬁpg}}%cﬁhﬁ% "ze"itg’gh' ng, 2.25mmoi)
was adde‘iﬂ’“‘ﬁﬁ‘b“cﬁ Héfacr“%éﬁdtq‘cdﬁ‘déiiﬁuf‘?@&ya‘t‘““?"défﬁ?’i‘%’é’r%f‘h‘?aéclf‘bl“ YFEAD The

react i onelutiox gruthept afiduishi@emethateionigdo! DBOWEE) ©ighy the doet abdcEdssdmpH3%). buf f er

sol ut i50n and the | ayers separated. The aqueous phase was extracted with

et hyl et at he c n 00l. 746 101 PCTI | BOO/ 00667 organtc

sol uti on gc;Pé: ??Tg ‘(gﬂ %VEGE)]L?H’E %5%& 35?126%%H{)b3r(?4r§§)2}8ncd

(Na2Ss0, )3.78 (. BHep- %\ﬁmaﬁﬂ 6 &pdHa b 8(m, v aSuw. ZME-16 esildué2Mas!Fzeot ropcd with
toluene) and then purified by nedi um pressure col unm chromat ography on
silica ggl,ustn %uti on gradi ent of dtchloronethane: methanol (100:0 to
90. 101) e pro u s recrystal hsed fromethyl acetate/pentane to afford
the tPtle corrpound as a solid, 5 (340ng, 53% np 181-182C 'H nnr (DVBO d~,
400VHz) 8nal Foud& O 63)70 95,70, N, BB. ChHNE requiresA864.aM H,2H); N, 1290 (m 2H), 2.19 (s,
3H), 10 2.28 (m 2H)) 2.61 (m 1H), 3 02 (m 2H), 3.20 (in, 2H), 3.22 (m
2H), 3.70 (rq 2H)) 3.84 (m 2H)) 3.98 (t, 2H)) 6.79-G 95 (m 4H), 7.08 (s,
oH), 7.15«petiong8iy 75 8 (m 1H) 9.10 (s, 1 H, | 0.93 (s, 1 H. LRVS :
mz A0 ¥ie23)4-(4XShrreyphenfrdd metthgiphegyd)-ireridiM] -yIFuliBdny ] Mtrabgdrg3H-p@aHF-N~Ce S
requi15eScakboxy®kd 27; 11, 7.02; N, 6.88% Preparation 91 N Hydroxy
4-[4-(4-{3-(N-test-butoxycarbonyl - N-net hyl ) am nonet hyl ) phenyl } - 3- net hyl phen
yl ) pi peridin-1-ylsul p t et rahydr o- 2H pyr an- 4- car boxam de 20 Me ~ |
lyle N boc i ON HOH ok (3- Di met hyl am nopr opyl ) - 3- et hyl car bodi i m de
hydrochl ori de (21 12nmmmol ) and 1- hydr oxy- 7azabenzotri azole ( 128ng,
0.94mmol) weye afldefl to a solution of the acid from preparation 85 (550ny,
0. 94mMmmol) gg fne (2ml) and N, N di net hyl formam de (6nl), and the

m xt ure é’tengéj room 25 tenperature for 1 hour. Hydroxyl ani ne

hydr ochl ori 195ny, 2.82mo1l) was added and the reaction stirred at room
t enperat ure oPer ni ght. The reaction m xture was partitioned between ethyl
acet at e anghypitdne/(2R1L){ FBHMEY Follb 0 By trilittoatekiCacld@sngy e rea@pdioat edcoofthe aqueous

phase w&@é&m@tcﬁ%ﬂwc&n fr%&,l‘,aae{,m%%qig § 3t 1hfaﬁh1&9rmlamﬂm9£nqml ¢ sol utions
washed wth acid ( g‘[o %] ({ut ere gllevaporat ed in
Vacuo. THRESPELTTRIE AR Ly sy v SuiFibiH RN FAEHGFmeb s o (o arf o d
t he t2Q | toluewsniho eemiiking fpam wesgitirgted Bh d(-B@Bmy) cthJUgred and dricgjopifgrisiicdb, 400MHz)
b: 1 . 36cnSpun@asolld, @ag(9Ws).2H), .78 (m 2H)) 1.88 (m 2H), 2.18 (s, 3H))
2. 2 (M 2H), 2 61 (m 1 H), 2.76 (s, 3H)) 3.00 (m 2H), 3.18 (m 2H), 3.68
2H), 3.82 (m 2H), 4.38 (s, 2H), 7.09 (m 3H, 7.18 (m 31i), 7.38 (m

1&%@%@4}“—10 92 (s, 1H)

Palladium (II) acetate (300mg, 1.34mmol) and tmphenylphosphine (708mg, 2.70mmol) were suspended

'_\/—\

25  in acetone (90ml), and sonicated for 2 minutes. The suspension was then added to a mixture of S-bromo-
2-iodotoluene (7.9g, 27mmol), and the boronic acid from preparation 8 (5.7g, 29.4mmol) in aqueous
sodium carbonate (42ml, 2N). The reaction mixture was heated under reflux for 2 hours, then cooled and
diluted with water (300ml). This mixture was extracted with ether (2x250ml), the combined organic
extracts dried (MgSO,), filtered and evaporated in vacuo. The residue was purified by column

30 chromatography on silica gel using hexane:ether (99:1) as eluant to give 3-(4-bromo-2-
methyiphenyl)phenyl tert-butyl ether, 7.9g.

A solution of this intermediate ether (480mg, 1.5mmol) in tetrahydrofuran (2ml), followed by a crystal of
iodine, were added to magnesium (45mg, 1.8mmol), and the mixture was heated under reflux for 2 hours.

The solution was diluted with tetrahydrofuran (3ml), cooled to -78°C, and a solution of the ketone from



WD 001 74681 102 PCT/ |1 BO0O/ 00667 LRVMS : mz 624 (M+l)" Preparation 92 5
1- (4- Brono- 2- net hyl phenyl )-1 H-pyrazol -3-0l Me ~ N,~OH Br \ Potassi um
tert - but oxi de (20ml) IMin tent-butanol, 20.Omvpl) was added to

1- (4- br omo- 2mgfdel-Régny! ) hydr azi ne (1. Chem Soc. 109; 1916 58 k679
Omol ) to gi ve(g JgrE brown suspensi‘on. Ethyl propiolate %)5{8% 1 OrmDI)
was then added dropw se over 10 m nutes, with cooling, 10 and once addition

was conplgdhatioh ln@(ma@,cltdn@m) wagratieaued (1IUAN edded REhitX THfe@dactéh i@k $ras The
reaction sWr?‘Sd aggg ?Eoerg(bml tes, tﬁ.\é%ty\l?o(vec(tggvgrrmﬂlg 1o n%m&)ﬁ,’r\%\%e agxﬁéulél;allxelgwu%c %nw

di chl or onet hane ueous ase
hydr ochl ori¢addesd: ge PoNge, C"t@%fdr“él‘é £12d aWaF xefimirdhoirEb i re i SRITs rmr)e t hese
conbi ned dEYMREE,), Exdrédact Saptivtedid vAcdd) BO sidud was peifietby asidnauapasaipitonl N vacuo_

The cr h‘d%mQIém}Jﬁ{g Al ral:eflakeQﬂ) Sbyto Q@r&%y?ﬁ{ﬂﬂ?ﬁt-t@rgﬁ@& en?ﬁ' BSI l'ica gel usi ng

di chl th 8. te 5 th

e!t ﬁer IO(r:I?rre"éhéEFcBbl%L gf%’@’fp“%dg lg’@léﬁf’ﬁlimﬁ%ﬁ'd 21?5"1%‘ 4&%51“"(@‘%%@%“2\2’1%/@ as a solid
mp 208- 218@& H amr (DVBO-ds) 400MHz) b: 2.2G (s, 3H), 5.75 (s, 1H)) 7.22
(d, 1H, ﬂxcﬂﬂsxl(ud,(o ﬂr‘ﬂb&l‘i%mai fofl&yed biH)ifluoroackde 22 ({nf), wedeldided hQ s¥Qiof Shthid H) . LRVE :

I’T’/ z 253 85 cga %} d%grﬁé%ﬁg) %&%Toinggl?x&éng)éanlgm: re§ct1§n dtxrrcN abr%om t%n%pera%rel_lq Br NI

requires’ ar at

1- (4- BPorfderzgthtCﬁWéﬁw‘j was CRpEqnTISEyR VRO YT &‘f@f %e%PCNW@ eenprd Re g xt ur e of
t he pyr azehiendsplaimngt wiavaiunonafOR te ttle cobPgind, BOGMYD| ), pot assi um car bonat e
(828ng, 30 6. 0mol)) and di net hyl sul phate (624m) 6.6mmol) in

| - met hyl rralidj S for 5 _haur Tl ¢ anal ysi s
Showed” st BB (Ge LA A 228 Ry 2Pt B de P AL b & Binat o
(828nm) 63.2®Grn:r2}.f),3&?1@1,6&1)@?8?@}42@%13}‘1@)(?%6%36245}70Hn1621ﬁ1)711)5(d1\éﬁ)e7%1dded, and
stirriigg @onii nued at 90C for a further 18 hours. The cool ed reaction was
poured into water (200nl), and the m xture extracted with ethyl acetate
(3x100mL). The conbi ned organic extracts were washed with brine (3x100m),
dried  \isrgehords81 | p3 PCT/ |1 BOO 00667 (MySO ), filtered and concentrated m
vacuo TheMetesi-@Fue (WdsS)-periihfdroggbrdpyxyipbdnyiri-netyipeal)ogeaiphyylophayll-2-ca gel usi ng
di chl or ong, gﬂgpﬁ}gp et he eluant, to give the desired produce as a pale yellow
oil, (970my) 61 % 5 "H nnr (CDC13, 400MHz) S~ 2 30 (s, 3H), 3,95 (s, 3H))
5. 30 (s, 1H)) 5.85 (sMell 7.19 (d, 1H, 7.38 (m 1H)) 7.43 (s, 1H. LRMS
> mz 267, 239 (Ml ) 2 on 94

1- (4-Brono-2-net hyl p

Me Me
20

A mixture of the alcohol from preparation 47 (800mg, 1.86mmol), S-glycido! (0.12mi, 1.86mmaol), and
triethylamine (101, 0.09mmol) in methanol (10ml) was heated under reflux overnight. Tlc analysis
showed starting material remaining, so the mixture was concentrated to low volume, and heated under

25  reflux for a further 4 hours The cooled reaction was evaporated in vacuo and the residue purified by
column chromatography on silica gel using an elution gradient of hexane:ethyl acetate (91:9 to 50:50).
The desired product was obtained as an oil, that gave a white foam on drying under vacuum, (391mg,
42%).

30 'H nmr (DMSO-d, 400MHz) : 1.50 (s, 6H), 1.58 (m, 2H), 1.80 (m, 2H), 2.18 (s, 3H), 2.67 (m, 1H),
3.02 (m, 2H), 3.40 (m, 211), 3.74 (m, 6H), 3.83 (m, 1H), 3.98 (m, 1H), 4.55 (m, 1H), 4.80 (m, 1H), 6.80

(m, 2H), 6.84 (m, 1H), 7.05 (m, 3H), 7.26 (m, 1H)

LRMS: m/z 528 (M+23)*



M ~N-OBr ~1 ~ H 2-Bronpethanol ( I.SSm, 21 8mvpl) was added to a

m xture of ‘the al cohol from preparation 92 (2.76g, 10.9mmw1l) and potassi um
carbonate (3.01 g, 21.8nmmpl) in N, N-di nethyl formam de (50ml), and the 15
reaction stirgey 3, $0C for 5 hours. The cooled m xture was &Oﬁ:&ﬂ'ﬁ &ted in
vacuo, the residue suspended in et hfl0 acetate (250nl), and t e
washed with water (Sx50mL). The organic phase was dried (MgSO ), filtered
and evaporated in vacuo. The crude product was purified by colum

chr omat oggaphv sen silica gel usi ng dt chl or onet hane: et her (80:20) as el uant,
and cryste sopro er to give the desired product as
buff col o Véér?“' -);2{103]-'% {fxy °‘Pé@‘%“y DO PR ﬁ?f‘é‘%“‘lﬁs?'ﬂﬁ?y”( coal , ,
400MHz) ‘bﬁah@f@w(mn‘*@H}?owWSS (br s, 1H), 3.92 (m 2H), 4.36 (t, 2H), 5.84
(d) 1H) 7.15 (d, 1H, 7. 7.40 (s, 1H). 25 Anal. Found: C
48.38; H, 4.30; N, 9. 3 ’[rm = requires C) 48.50; H 4.41; N, 9.43%
Preparation 95 3-(2-F xy -1- (4- br ono- 2- net hyl phenyl) 1

H pyrazole a N~~ B A solution of the alcohol from preparation 94
(1.55g, 5. mel)Nt tetrahydrofuran (12nl) was added to a suspensi on of
sodi um hy, ? 29y, GO% dispersion in mneral oil) 5 73mpl) in
tetrahydro (10ml) and the resulting rruxture stirred for 2 mnutes
under _a nitregen atnosphere. Benzyl brom de WO 001 74681 104
PCT/II§00100667 (6811t1) 5.73mmol) was then added and the reaction heated
under r cf migure of the dlgphpldigmprepardtien 48 61Pmegl 0 faeed)i drthyhizedabeyimasisSpdur ed 1 nt o

brine ( 7@moqm@bhapytpnoamne@smgt mgﬁHBWancﬁpﬁ&x@eE&lo(@ZﬁQﬁm&l (60 conbi ned
or gam ¢ é Immo:)l) mQﬁ'ra}\{\ﬁ.{]ﬁlran?dmg) wa(s '\{grscpdt%dom temp%gturc or ?‘qubclqc aniﬁ{lsxsre}%gvg in vacuo to

give a ye was r omat ogr aphy
on sili cBMgEtmgdtaliER! eiaing 69 9H gl ddidReeyien- 2rfécs?aﬁbfgfetgh%/?mree&ettletwls (90:10 to
80: 200 t pho@hive(8¢ripe0. drivhdl)anCdHYDiAGttaBi Sy ate COLIOLAZneSIS waré idded(&daﬁgagw%% ~H nnr
(coa, éoQtQMde),r ali?houz rn'%Anu(cém wéfb%orﬁed&{?vaé&o analﬂlres,éhe&&ﬁééby cak.l)m .60 (s) 2H),
5 6G (s, I—% 32 (m 40(s) 1H). 10
LRVS : rﬁhﬁonﬁ g\'aphnirisxl whl‘g)n peﬁalgﬁgyl felta8:|46 é) as eluant to give Lhc title compound as a

3- Met hoxgplwﬂE(ss(cﬁlymﬂaW%n tri met hyl stannyl ) phenyl]-1 H pyrazole M O Me
Me3Sn 15 Tetraki s(tri phenyl phosphi ne) pal | adium (0) (30nmg, 0 026mmol ) was

added to fo .t Lepar i 93 eyl 47Mol) ,
and hexarlfgxi"ﬁ&l)ﬁ’t @Médﬂlg 1%8’71%71% igﬁf‘“gﬁ%%&(( %)6"502%8 Zﬁgt rogen
bubbl ed 3.y (oudih, X715 ém, H&kaﬁﬁt@m@i)m%(raﬂé) 4 Then, FaCYi(oIHNAS2 treaietldunder ref | ux
for 4 '/@ howsmuhgn tlc anal ysis showed starting material renaining.
Addi ti onal tetrakis(tnphcnyl phosphi ne)pall adium (0) (48ng) was added and
the reaction heated under reflux for a further 1 G hours. 50% Aqueous 20
pot assi ubEREiRSlde sol ution (5ml) was added to the cooled reaction, the
m xt w0  Biethyl B¢4l(4f {3r[1,3tBhydioxA-respoxyidhenl} B injethglpleay Didineddig hylArhaed! ) washi ng

t hr ough %;th,@ﬁmg,rm_4Tgaleo,inaJctrate was washed with brine (30ml), dried
(MySO,)) filtered and evapor at ed)Hi n vacuo. The crude product was purified
by col umm chr omat ogr apky i k1 ca gel using pentane:ether (90:10) as
eluant to give the ti soMpeudePas a pale yellow oil, (598ng, 69% . 25

A mixture of the dibenzyl ether from preparation 50 (770mg, 1.06mmol), ammonium formate (1.4g,

11.0mmol) and palladium hydroxide on carbon (400mg) in methanol (40ml) was heated under reflux for
25 2 hours. Tlc analysis showed some starting material remaining, so additional palladium hydroxide

(300mg) was added, and the reaction was heated under reflux overnight. The cooled mixture was filtered

through Arbocel®, and the filtrate evaporated in vacuo. The crude product was purified by column



"H nnr (CDC1" 400MHz) & 0.27 (s, 9H)) 2.26 (s 3H), 3.92 (s, 3H), 5.80 (s,
1H), 7.21 (m 2H), 7.35 (m 2H). Preparation 97 30 S

3- (2-Banzyl oxyet hoxy) - 1-[ 2- net hyl - 4- (tri met hyl st annyl ) phenyl ] - 1H pyrazol e
Me ~\ Me3Sn ~ traki s(triphenyl phosphine)palladitim(0

0. 25Mmmol) waswgggg 651t 0 a solution ngPt he brom de from pr epaipacfrﬁ%ﬁ%g%m
(1.92g, 4.96mvol), and hexanmethyldittn (1.78g, 5.45mvol) tn 1, 4-di oxan
(18nl)) am6hanigtapla@e Nlida Wé binedthy REdditegphntinbi@4:1 © S4HIdaht RCh 03IdXHe tifleeomddai 2 eact i on
was heat gdnWngar ah&fdl 8%, for 2 hours) WO 00l 74681 105 PCTI 1 BO0O100667 t hen
cool ed Potassium fluoride solution (SmM) 50% was added, the m xture
stirred for 30 mnutes, and filtered though Arbocel, washing ttuough well
W t h et hyll nrd €@t E00MHEBO AL 94Tmi &D.R2i2P (ry, Ste2-40(m, ARBL.HR (mMHY, B 04, 20, ( 2x30m) )

dried § MaSOd), 2nf 3 do(Br @), 8BS YIRPQIah &), Moy &¢ 019, 7 T8 1R Sbdeiwyas purified by

col um chr omat ography on silica gel using hexane:ether (84. | 6) to afford
the desired product as a crystalline 5 solid, ( 1.87g) 80%. np 50-52C ~H
nrrtr (CBepratiggBVvHz) E: 0.28 (s, 9H), 2.24 (s) 3H)) 3.80 (t, 2H), 4 40 (t)

2H) , 4. 6Mclbgl 4-[24) (3-[BRBD3-(iBydrod propby Ipheayl 2 2-m thylphddy))-pipérid3l -{lsphdabd)-. Anal Found
C, 56. 21 ibhyard ol fyrafd-cahrosyte CZ1 H281rzQZSn requires C, S6.08; H) 5.99; N
5.95% Preparation 98 15

Met hyl 2-{4-[ 4- ( 3- met homy - pyr azol - 1-yl } - 3- et hyl phenyl ]-1, 2, 3, 6-tetrahydr
opyndm 1yl sul phonyl ARtk pgpanoate Me I ~ NN O M O N MeO-S02 Me
Me Tns(di bcnzyhde ane)di pal l.adi un(0) (30.7ngy, 0.034mo1l) was added to
a solution 05 thd viinyl 20 iriflaPH from preparation 29 (727ng, 1.84mvl),
t he stannane frS pf eparation 96 (590ng) |.&mol), and triphenyl arsi ne
(104ng, MBBprRly in 1-nethyl-2-pyaolidinone (4ml), and the sol ution
stirred under_ @ nitrogen atnosphere. Copper (I) iodide ( I 6ng, 0.17mmuol)
was added, thé& solution de-gassed, and the reaction then stirred at 60C for

30 m nut g% iR BEpdind 4@lobla@Ed (8794) tbih e Eonornd frdhOMESratidR @t 83 Rigybudl] uori de

sol ution nl) 509 was ad to the cool reaction) shnrig continued for
15 m nut efé%mé{%ﬁwf" aep“r’ﬁcx"tr%?%ggg“?'ﬂtl?grpér got“ﬁgough Arbocel , washi ng t hrough

with ethyl acetate ( 150nml). The filtrate was washed with water (30nil),
bane ( 30mkhhr (@pCIE doodHZ O ¥ 5-1.97 (Inf 421),2d0 ak) sy e ad),ed1 (%) INaLeqm, 2H)e resi dual
orange,f Ry u p il{ ca gel using

pent aﬁg: 2?%@\@?}58%5%;4 (ﬁgug%’/?'g‘?(h]" {iﬂ’eﬁ?ﬁ?g}’?g;n@oﬂﬁﬁﬁémpal e yell ow gum
(588ngy) 81%. 30 "H nm (CDCl;, 400MHz) 8: 1.63 (s, 6H), 2.30 (s) 3H)) 2.59

(m 2H)) IZM5OomES)0 ®H3)° 3.79 (s, 3H), 3.94 (s, 3H), 4.08 (m 2H), 5.81 (d,
IH, 6.00 (m 1H) 7.21 (m 3H), 7.36 (s, IH. LRVB : mz 434 (Mrl)' 35

Pr epar at Ilgr)engar?tl%n 53

20 Methyl 4-{4-(4-{3-[(25)-2,3-dihydroxypropoxy]phenyl}-3-methylphenyl)-piperidin- 1-ylsulphonyl]-
tetrahydro-2H-pyran-4-carboxylate

° )
O O/\EOH
q‘A .
(o] _N
Meo%jsoz

6]

The title compound was obtained as a white solid (52%) after recrystallisation from di-isopropylether,
25  from the alcohol of preparation 48 and S-glycidol, following a similar procedure to that described in

preparation 49,



ffO 00l 74681 106 PCTI|B00/ 00667 Methyl 2- {4-(4-(3- { 2-b enzyl oxyethox y }
-1 Hpyrazol- | -y 1 }-3-nethylphenyl]-1,2,3 ,Gtetrahydropyridm I

yl sul phonyl} -2-nmet hyl -propanoate M\ NN/ \ OON ~SOz MeOwe Me 5 The
title conpoungogssppt ai ned as a yellow oil (75% fromthe tyddfibaideds’ oM
preparation 29 and %pe st annane of pér eparation 97) using a si mnP met hod
to that dcscribcd mpreparation 98 "H runr (CDCh, 400VHz) b: 1 &4 (s, 6H),

2 27 (s, 13 Dﬁsc5§ ;(oem t) 1.503.68 A‘%{n) o), 14 21% 1/$d &%H)%"ﬂbazsg%@%(ho 10 2H),

?m094(m 2"%& 320 ﬁ\%%u é)i,go é@)'ﬂH ﬁroéﬁé iy, .48%115@)4@ 1H)) 7.21

Met hyl 2- {d41}ﬁ)46§035-9|5rét1 HBWJéLQ"P» W)r'@zldinrl@yl }-3-ntt hyl phenyl ] p~pendm 1-yl sul pho
nyl } - 2rret hyI propanoate Me ~ N~O\ N Me ~ , N MeO- ?CS02 Me Me 10% Pal | adi um
on chy “?pgg MBS added to a sol ution of the

1, 2,3, 6 tetr opyr|d| ne from 20 preparation 98 (S80ng, 1.38mml) in

rret hanol (20ml) and the m xture hydrogenated at 50 psi and room

t enper at Brepudtiors4G hours. Tl c anal ysis showed starting material remnaining,
so addi tmmalz (4-0%R8. hlaﬁhxwmo%h@r@arsmylpﬁmgenM$ yBAgEE.and the m xture
hydr ogenat further B hours. The reaction m xture was filtered

t hr ough Rr'%b‘(’:meqam'tche fi Itrate suspended in dichl oronet hane (50nml))
rc-fifered through Arbocel, and the filtrate evaporated in vacuo) to give
the desired product as ,a cglourless soli d) (365nmg, 25 619% . nip 109-110C H
nnr (CDCl" 400MHz) b: ?6, 6H)O 1.75-1.86 (m 4H), 2.25 (s) 3H)) 2.62
(m 1H)) 3.02 (M 2H) % 3.94 (m SH)) S.80 (d, 113), 7.06
(m 2H) 7.21 (m 28 VO 00/ 7@681 107 PCT/ 1 HO0100667 LRVS : mz 4S8
(M+23)" Prepar at iN0
Met hyl 2- {4 (M (68, {
n- 1-yl sul ' phewyMe- 2

- hydr oxyet hoxy} - 1H pyrazol - 1-yl } - 3- et hyl pl i enyl ] p~pendi

20% Palladium hydroxide on carbon (250mg) was added to a solution of the 1,2,3 6-tetrahydropyridine
from preparation 34 (3.0g, 5.5mmol) and ammonium formate (1.04g, 16.5mmol) in methanol (70ml) and
15  1,4-dioxan (28ml), and the reaction was stirred at 60°C for 2 hours. Additional ammonium formate (1.0g,
15.8mmol) and palladium hydroxide on carbon (250mg) were added and stirring was continued for a
further 2 hours. The mixture was cooled, filtered through Arbocel®, and the filter pad washed well with
methanol. The combined filtrates were evaporated in vacuo and the residue partitioned between water
and ether. The layers were separated, the organic phase washed with water, brine, dried (MgS0,), filtered

20  and evaporated in vacuo to give the title compound as a colourless oil, (2.8g, 93%).

'H nmr (CDCl,, 300MHz) 5: 1.22 (t, 6H), 1.68 (s, 6H), 1.78-1.96 (m, 4H), 2.25 (s, 3H), 2.64 (m, 1H),
3.08 (m, 2H), 3.60-3.82 (m, 7H), 3.94-4.05 (m, 4H), 4.84 (¢, 1H), 6.90 (m, 3H), 7.09 (m, 2H), 7.18 (d,
1H), 7.29 (d, 1H).

25
Anal, Found: C, 63.43; H, 7.75; N, 2.46. C,sH, NO,S requires C, 63.60; H, 7.55; N, 2.56%.

Preparation 55
Methyl 4-[4-(4-{3-(2,2-diethoxyethoxy)phenyl}-3-methylphenyl)-piperidin-1-ylsulphonyl]-tetrahydro-
30 2H-pyran-4-carboxylate



met hyl propanoate M@ ~ N~~O |~ O N MeO~-s02 Me Me 10 A m xture of the benzyl
ether from preparation 99 (790ny, 1.42mmvl) and 10% pal | adi um on char coal
(160mg) in ethanol (35mL) was hydrogenated at SO psi and room tenperature
for 17 hours. wblog7&8gl ysi s showed sigarting material renaini ngTIBM/EE T C
acid (2m), and additional |10O%palladmm on charcoal (80ng) were added, and
the reaction continued for a further 48 hours) with additional 10%

pal | adi um on char coal 6\,131) added portionwi se. The reaction m xture was
filtered through Arboce .5,1. @6t t hrough with ethanol) and the filtrate
concentrated in vacuo e resi LbeEbwas partirioned between ethyl acetate
(100nl) and saturgtéed 30di um bi carbonate solution (100ml), the |ayers
separ at ed ang t heéNorgani ¢ phase dried (MgSO-), filtered and evaporated |n
vacuo to geee>t¥& title conpound as a colourless oil, (630my, 95%. 20 'H
nnr (DMVBSO ds,| 400MHz) 8: 1.46-1.62 (m 8H), 1.80 (m 2H), 2.19 (s, 3H),
2.7 (m 1H, d.02 (m 2H, 3.10 (m 2H), 362379(mSH))410(m2H),

4 60 ( m A‘ ture%zﬂéﬂhm( ﬁuOrn!lew 3g, ZS %o({ Mi-o- 10'301 F}ho?phx%?@bﬂ% 21'3')2.1:“ . 69 ( S, 1H) LRVE

mz 488 l(;")XI\/HZB Preparati on [ 3- rreth yl -4-(
1, 3-t ht aZ§"dbepw C)‘ﬁﬁ‘r’i@hi)‘l‘l]aﬂ?db’é'r(?)d?3ﬁm& Oﬁ?ﬁﬁwmwc tﬁ*dofﬁ’aw&atf@rwwbo N w _Si O
N MeO-sOz(3 R, MEsBhg) wmbrbredyfqhoeprktive J A lE 4836mmel] inladhyddadsari de (49ny,
0. 07m7‘51) d1M@§)xﬁ§lg§@70inQ Vs %Q&Mnh@&ﬂ@ifor&hﬁl 3R cm&magﬁn ffxRp0WRE epar ation 2G

( 577 ITg 1c0nccr§qgt0r§21 vaclx to gal&ts volu S%x@tlom}é b%rgcegw ter anda%hgl a}c t;r % nLhesi S 1986)

757) (372" m tetra & PENfFing mixture
was de- ga‘g“éf‘e‘ﬂ)a‘aﬁﬁé‘eﬁ‘l“a‘t’:‘éﬂ"a“ °W‘E?OT‘WA‘BB&°°‘F‘€§XP€¢WBE@I“\9@Q§@WCEH¥WS an argon

at nosphcr ftered iR udh@aREN®.IThy\ESatdva v @bk d Wbl Bine, liedd IS, D filteled adi@psratedlih ¢ anal ysi s

S howed st ,ﬁgultol ﬂg,e%E Fde Rl Jaﬁm'fw W bfcgluﬁggﬁowa%%on an&a gel using an

(tri rret a
b| s(tr ph‘é‘ﬁ‘?‘f%ﬁﬁ‘&fg‘ﬁﬁ ‘j“&}ﬂc}h%[‘df‘ﬁﬂ?“(’l(fof Oé“rrjﬂgéhﬂ'é‘“(‘%@ withgli-omppl Ehenier e added,
t he m xt usterdueslcdegpsetd} whirkdolid) (@BBzigdl.ed under reflux for a further 17
hours. The cool ed m xture was concentrated in 5 vacuo, and the residue
punficd by colunn chro a n_si ng an el utiaon gradi ent of
hexane: et%\)‘f"‘g@g{”a@@ﬂf@ 19}9 0%%7%11?4("%%6?%6% Wg@vﬁ% szlf(’?"flf{éd by col um
chr omat og?¥-eiin2HpA .38 (nh, @3R3 Gldin, 1183174 (e 2He?-90dm, B1).udhtm. 81), bo(e. t}heﬁ Bitle
conpoussd @s319, tusfeh, 2e@b eued ok gy, 24240y, 409 np 111-114C 10 'H nnr
(DVBO-db) 400MHz) 6: 1.52 (s, 6H), 1.58 (m 2H), 1.81 (m 2li), 2.45 (s,
3H)) 2.74 m 1%%(3 04 (m 2H)) 3.74 (m SH), 7.18 (d, 1H), 7 21 (s, 1H),
7.62 (d, WS mEGBEME) 1H), 7.92 (d, 1H). LRVB : mz 445 (M+23)~' 15 Anal .
Found. C) 56 64; H, 6.19; N, 6 55. C~HzZ6N~S~0, requires C, 56.85; H) 6.20;

N, 6.63% pELAERR rS@t ion 103
2-{4- [ El l(h;g -i{-‘- 4(-]()_{- -Zxco)tltthoxy)%l I}yl}%-nmt lhl¥cn)% plchJul P lEu?phonyl]propanogtl sul phonyl }

-2- rret
- hoes

2o
MeO S0,

Me" Me

Hydrochloric acid (19ml, IN, 19mmol) was added to a solution of the diethy! ketal from preparation 54
(4.43g, 8.1mmol) in acetone (19ml) and 1,4-dioxan (22ml), and the reaction stirred at 70°C for 2 hours.
The cooled mixture was neutralised using sodium bicarbonate, concentrated in vacuo, and the residue
25  partitioned between ether and water. The layers were separated, and the organic phase was washed with
water, brine, then dried (Na,SO,), filtered and evaporated 1n vacuo. The residue was azeotroped with

ethyl acetate, to afford the title compound {quantitative).



20 ~ N , iTO~NMONHO>SOZ M M A mxture of the nmethyl ester
from preparation 100 (355ng, 0.82mmp1l), and aqueous sodi um hydr oxi de
(5.9m) 1M 5.9mmol) m nethanol (SmM ) and 1, 4-di oxan (5ml) was heat ed under
reflux for “Qﬁ}é The 25 cool ed reaction was diluted with boses
acidified to g§u5| ng hydr ochl ond*aci d (2N). The resul ti ng&gﬁ ecllop?t ate
was filtered off) washed with water) and dried under vacuum at 75C to give
t he ti t 'odfPOuAPMER) &1 G, OH), hastl et (On, {IRE126Es, 3I82246.(m; 1H),310p (m, EDCh) 400MHz)
& 1. 633@§ , 198§n,39y 46830 2f1176.8 iH)?é.Md,(lﬁ,?.@dlzgn, 218; B2 (& M), 1 (m, 3. 04 (m

[9_0 )5.80(531 , 7.04

oun

ﬁ) 3.98 (m 2 (m 3H, 7.32 (m
1H) Ané C, 56.78; H 6.40; N, 9.71. C-H2, N~CsS requires C, 56.99;

6.46; N, 9. 97% Preparation 104 WO 00l 74681 109 PCT/1B00100667
2 { 4-% 41&8ss{ zHydmmxgyet hoxyl - 11i - pyrazol - 1-yl ) - 3- net hyl phenyl ] pt pendm 1-yl s
ul phonyl } - 2net hyl propanoic acid M ~ NN OH O N HO-SOZ Me Me A m xture of
the nmethyl ester frompreparation 101 (520ngy, 1.2mp1l), and aqueous sodi um
hydroxi derysionyy 1M 3.6mmml1) in 1, 4-d~oxan (Sm) was heated under reflux
for 2 9YoMedwr4s[4-(4Fi3d2-ooohedpicedl 3 -methy intarsy papeddint i-dysiptionptewbedro-f&t er ( 100n)
and et hyl.acetigad 100m), acidified to pH 2 using hydrochloric acid (2N),
and the phases separatcd. The aqueous |layer was extracted with ethyl
acetate (2x35ml), thereO pbi ned organic solutions dried (MySO,), filtered
and concentrated in JOx-Mpe~£31 due was triturated with ether twicc, to
afford the title d as a white sold, (338ng, 62% . 'H nnr (DIVBOd~)
300MHz) b147( , 1.59 (m 2H), 179(m 2H), 2.19 (s, 3H), 2.7d (m
1H)) 3.02 3.64 (m 2H), 3.79 (m 2H), 4.09 (t, 2H), 4.62 (m 1 H),
584(sM€P .12 (m 1H) 7.18 (m 15 2H), 7.69 (s, IH), 13.1 (br, s,
I H) . 474 (M+23)' Preparation 105 20
2- I\/bti(myl 2- {19(3 nmet hyl -4- (1, 3-thi azol - 2-yl ) phenyl ] pi pendm 1-yl sul phonyl }-p
ropano~c acid M Nw S ON HO-SOZ Me Me

The title compound was obtained as a white foam (quantitative), from the diethyl ketal from preparation

55, following the procedure described n preparation 56.

15 'H nmr (CDCI,, 400MHz) 8: 1.77-1.93 (m, 4H), 2.21 (m, SH), 2.40 (d, 2H), 2.62 (m, 1H), 3.02 (m, 2H),
3.30 (m, 2H), 3.88 (m, SH), 3.99 (m, 2H), 4.57 (s, 2H), 6.83 (m, 2H), 6.94 (d, 1H), 7.03 (m, 2H), 7.15 (4,
1H), 7.30 (m, 1H), 9.83 (s, 1H).

Anal, Found: C, 61.79; H, 6.66; N, 2.46. C,;H,,NO,S;0.25CH,CO,C,H,;0.4H,0 requires C, 61.72; H,
20 6.62; N, 2.57%.

Preparation 58
Methy! 2-methyl-2-[4-(4- {3-(2-methylaminoethoxy)phenyl}-3-methylphenyl)-piperidin-1-
ylsulphonyljpropanoate

25

SO
O o ™~N-ue

O _N
Meojysoz
Me  Me

Sodium triacetoxyborohydride (1.5g, 7.08mmol) was added portionwise over 1 hour to a solution of the
aldehyde from preparation 56 (1.0g, 2 1mmol) and methylamine (5.8ml, 2N in tetrahydrofuran,



The title conpound was obtained as a wh~tc solid (92% fromthe nethyl

ester of preparation 102) followng a simlar procedure to that described
in preparation 104. 25 'H nnr (DVBO-ds, 400MHz) 8: 1.47 (s) 6H)) 1.60 (m
2H), 1.80 (m 2H), 2.45 (s, 3H, 2.70 (m 1H), 3.03 (m 2H)) 3.78 (m 2H))
7 18 (d, 1 HyWomodes8{s, 1 H), 7.638d, 1 H)) 7.78 (s) 1 H), PCTABOYE6T1 H),
13 37 (br) s) 1H 30 Anal. Found. C, 55.28; H, 5.90; N, 6.70. C 9H2, N O Si
I equues! 1@mnbb inBBhlotdmetBranOB9miINndGnd8 68h uon wAALLHHDt! he Bdctidnlths #Gdd & BOA/ 00667

:Dr {6(er ?&h&ﬁdx&% f’(}{i reactrcn was Samuoned between cthyi acetate and saturated sodium | i 1. b

- cycl opent ene- 1- car

oxyl at eb‘T\% OBt S°1““°RLT"4\%?)]E" i‘;‘,‘ t% sﬁé’r ae"r'1c aos% o7 %‘6‘@1"?&#3}%9&“?&8" 11g, 60/

di sper sNeROMfiltpredrad evapogated In va@prigg|vy 2 W&’S"%WIE@FW%P‘@@C@M%M?SM N- et hy|

pyrral i ebiureorhaddfifly obl MBS kel g OGRIAN graiROIf Withi@ondlianci ka3 @%0 b r oM

prepar agj. @ %@on(th;Qgtong,@mpga)foarnn(ég\é-ﬂge@) | pyrrolidinone (70nl) was added

dr opw se stirring and ereactlon m xture allowed to warmto anbi ent

terrperature over 50 m nut es. 1, 4-d~chl or obut - 2-ene (3.0nl, 28mvl) and

t et r abutydna (CDOHN4 00NHE) B aInd2 de6H) 8178 ¢ PO @E AHDD.)2 WeHE 2.ack@dew), .61 hel)y eact i on

m xt ur e ém ﬂi)taers (sls}{ & g5k gk, 1§<ghﬁp5§s<ﬂqn3}ﬁdﬂhsgrn,%ffsl7 1PQI QN4 @f, sodi um

hydr é di spersion m m ner al was added.” The mi xture
Jed for a further 2 days. The reaction m'xture was partitioned

between et hyl acetate (300m) and water (300nl) and the |ayers separated.

The aquaRdFolndye5s. 3005 6BXIN; aCt e, N0 50 etdmydl, requetsal, £.1030084 N, fovek. t he conbi ned

organic extracts were dried (NazSQO,), filtered and concentrated i n vacuo.

The resi due was purl fied by flash chromatography eluting with

di chl or By 063 give the title 15 conpound as a white solid (7.4g, 65%.

"H ntr (DVMSO dd, 400MHz) 8: 1.45 (m 2H), 1.75 (m 2H)) 2.28 (s, 3H), 2.64

(m 1H); Thc?cor%&ur(dgbftﬁel__/g‘lneraﬁfor%ﬁla(d 2H), 3.75 (s, 3H)) 3.78 (s, 2H), 5.63 (s,

2H)) 6.98 : (s, 1H), 7.43 (d, 1H). 20 LRVS : m z 464/ 466

(M23) ', Pre ar ahon 108

(la,3a,4a)-1-{[4-(4- D3Nt hyl pheny() pi peridin-1-yl]sul fonyl}-3, 425

di hydr oxycycl opent ang ylate Me Br i NJ MO SOz HO OH WO 00l 74681 -

Rt

were prepared from the corresponding aldehydes and amines, following similar procedures to those

described in preparation 58.

20
Prep | Aldehyd | Rl R2 Data
No. c
59 56 (Me), «’o\/\N(Me)z mp 83-85°C

'H nmr (CDCl,, 400MHz) 8: 1.62 (s, 6H), 1.78-1.94 (m,
4H), 2.22 (s, 3H), 2.30 (s, 6H), 2.60 (m, 1H), 2.70 t, 2H),
3.02 (m, 2H), 3.79 (s, 3H), 3.96 (m, 2H), 4.06 (t, 2H),
6.83 (m, 3H), 7.02 (m, 2H), 7.15 (d, 1H), 7.22 (m, 1H).
LRMS : m/z 503 (M+1)*

Anal, Found: C, 63.82; H, 7.52; N, 5.45.
C,,;H,N,0,S;0.1CH,Cl, requires C, 63.68; H, 7.53; N,
5.48%.

60 56 (Me), -’0\/\NHBn 'H nmr (CDCl,, 400MHz) &: 1.66 (s, 6H), 1.59-1.95 (m,
4H), 2.24 (s, 3H), 2.65 (1, 1H), 3.05 (m, 4H), 3.80 (s,
3H), 3.96 (m, 2H), 4.12 (t, 2H), 4.42 (d, 2H), 5.70 (b, s,




N- ntt hyl nor phol me N-oxi de (580nmg) 4.97mmol) and osmumtetrox~de (2.5
werght % m tent-butanol, 1.1ml, 0.136mmpl) were added to a solution of the
cycl opcnl enc from preparation 10G (2.0g) 4.52mol) m di oxan (20ml), water
(01 mM), and_tf olution stirregy at roomtenperature for 18 hours. The
reacti on nuxt dP&? &ﬁgl partitioned between ethyl acetate (200n’i‘5 "gﬂ%’"\?\ﬂt er

300nt yd-the | ‘
(et hyl |acethte (24200ml), ahd the conbi 1é®’%§sdﬁ‘n?@' 7&?5?"&@?'5"%@@”&%638

(Na,S® ), filtergd and congentrated in|médb. The residue was purif ied| by

col umm chr pmat ogrfaphy on si|lica gel us ngMd~,a,laI555r(mt hane/ met hanol ( 10p' O
to 97: 3 —apctuart—to uffvi‘*%etitle """"""

5699 . |10 ' Hnm ( db. hOORME NBiEn1| 47 Mf’.z)ﬁ'(ﬂ‘ﬁ 7312 (1
5H), 2.42 (s, 2H)|,l2.63 (m 1H), 2.91 ﬁlil)%f‘b(d #5852 (M H)gHf)0, (m PBS‘ZGQm 2H) ,
4 62 (s, 213), 6./989d, II]), 7.21 (s, lzrk)l338(%54=83(9d,(m12ﬂ1§3)109anM5 4 40(,

498/ SQ0 (Mr23) ". |15 Preparation 108 Met

(1a, 3[i , 4(| ) - 1- { [|4- ( 4- br omp- 3- net hyl phw%l"\iﬁgj(bresrll}{ A AT S0T ot 5%4% ai ny
dr oxyqycl opent angcar boxyl ate Me Br i ~OH 20 Silver acet dte
(2.1g,| 12. 46mmo1)| and iodi he (1.5g) 5. BLIMBIpze@r(e+added to a sol ution pof
the cYGLOPETY EME [FT oI prepar g on 106 (2o ﬁ&WﬂfO‘l‘)—i‘n—g‘I‘a‘C‘mi C
acid (|l 25nL) and té 1 xtup € whS™st i rred i ent terTEerature for 1 hour.
Wet adetic|acrd (2! of & 1:25 water d#%ﬁ%l?%&@w*@ﬁ 1% & Xut €)!-%as

t hen gdded{ and the reacti oh was heat ed|tro 4B5Z26 (ov, SIB, HoUnSHaRA! (het), 302 rir ed

at antli ent | tenperjfature for |18 hours. Sogkuf) ¢hd @nsie, ¥Bs cagee, b 01 &),

m xturle ang the rlesulting precipitate t hr ough ar bocel gnd
t hen v{zashej with ftoluene. The resulti nh@%%’fzéte %eﬂ%oncentrat ed in vgcuo)

azeotrloped|wi th tlol uene tol|give a soli dLWﬁc‘h’ZéﬁéMﬂ)ltur ated with
di i sogr@pyl st her| f [ S SOIT g~ furth&rmﬂl@@mdu 8AMPY) of | BSTH4 GhlEeROGL dphy

eluting wth dich| thane t('ir% ve th gund
as a dbeigelsolid 5099 . Osodn ‘?H)hm nﬁgeﬁ%wpm&gﬁgg)dgd&?o 3
sol utilon of the npnoacetaté |nternedi af & h50dﬁ ¥ Ine Ahrd (. THER SN gnd
the reacti on was stirred aff 30 anbi ent ueymm(almeim‘ﬁqhﬁi)hour The sol Vent
was renoved under| reduced pressure, an Lkﬁg é)% Aevas partitioned between
ethyl lacetate (50ml) and ter (75nmf) avprc separated The
aqueous | ayer was extracted with ethyl acetate (2x50nTL) and the conbat ed
or gani ci =epatifiddy srystlits@iotif@det{yNaafDjighjordrielhineisicbpamdets@ncent rat ed i n vacuo to
gi ve the fakay YR L& @bk m§@zmn%9@525 as ARORL 74681 112
PCT/IBOOlIEOO 6799mq Q%\%gm foomg:iz 3 BT 87 (m 2H))
2.18 (nff“2 ised °’36‘h’(§°°m , 2. 63 (m 3H), 2.98 (t, 2H)) 3.72 (m 7H)) 4

(s, 2H)) 6.98(d 1H), 722(s, 1H)) 7.43 (d, 1H. 5 LRVMS :mz

498/ 5008 Mih'64 Preparati on 109 Met hyl

(3aa, Sawban) 45%.((&6-%9&9 Eﬁfﬁ%@hmﬁmkﬁﬁuﬂwwxipi,aw fonyl}-2, 2-di e

thyltetr c ope d~oxol e-'S- carboxylate Me Br i IVEO S02
O " O 10PZeran-pylFpgHT 74ml, 6nmmol) and p-tol uenesul fonic acid
(60ngy, 0 3mMmmpl) were added to a solution of the diol from preparation 107
(1.43g, 3mmol) in anhydro dunetb%q\;lfor mam de (10ml) under nitrogen. The

i i for 4 ours. The m xture was diluted with ethyl
acetate 15 (50nl) a : ()"Oﬁﬁ')Meand the | ayers separated. The aqueous
| ayer was extracted h ethyl acetate (2x50ml), and the conbi ned organic
extracts vvezje dfji el (NasSO,), filtered and concentrated in vacuo. The
resul ti 3,% 6 As recrystalised fromethyl acetate/di-i sopr opyl ether to
gi ve t h&™H é ﬁecorrpound as a white SO|Id (1 05g) 70% . 20 H nnT (DIVISOdd,
200M% ) 8. 1.17 (s, 3H) 120% (m . 2H) 2.23
(m 2H Anzxtvggof(ﬁse conmgo\nd frgmespaﬁ!ﬁ)n |(_ﬁ40m égnn(op, m?}pﬂ mmgtl?%tl(l];ﬂ)mogkﬁx 6 4 (S
2H) , 6. 88-bitg, dicdrblnate R9@dg, ([ Bmmbbhind 4¥iu¢b31yl(ard1)\0p&ndﬂi)=(cahm¢$m divhlororB381e540 (IVH23)

(10ml) was stured at room temperature for 3 hours. The reaction mixture was diluted with

dichloromethane (50ml), and washed with water, brine, dried (Na,SO,), filtered and evaporated in vacuo.



25 Preparation 110 Met hyl

(Sap, Sa, 6a(i)-5-{[4-(4-brono-3-methyl phenyl ) pi peri din-1-yl]sul fonyl}-2, 2-di
met hyl t et rahydr o3aH cycl openta[d] [ 1, 3] di oxol e-5-carboxyl ate WO 00l 74681
] 13 PCTI I BOOMOWE#8Me Br i NJ MeO SOZ O'O The title conpoled/Rek07epar ed
fromthe diol from preparati on 108 ma simlar procedure to that described
in preparation JrO? The i oun s i sol ated as aPaIe yel | ow solid
(1 39, 75 eresgua wzﬁ,lpurtf r)nprﬁ Y onia-toEraq)hy(ogfxlxchﬁlu aa?ut()g 3H)

1.57 (m 2#fjientef 78 (tit, 2H) 2.18 (m 2H)) 2.30 (s, 3H) 2.62 (m 1H),
2.78 (m Rddape: (Qchgﬁmétha,ne Bhba,nolB].Oﬁ.a:O(omwQSb‘l)S))to ﬁfoﬁﬁhc(tm codipdund 8.9 (d) I H), 7.22
(s) I'H, g éﬁ g.p LRMS :nfz 538/ 540(M+23)'. 10 Preparation 111 Mt hyl
(3aa, S - (4 (4 {6-]2- (tert butoxy)cthoxy] pyri di n-2-yl } - 3- net hyl phcny
) pi per di n- 1yl ] sul fonyl } - 2, 2-di ntt hyl t et rahydro-3 aH- cycl opentald] [

1, 3] di oxolernm{CrtiharyHatcel Mazs S1-1.€2 (3, 610), 1. NJ1.90 tm, MBI 2 SQE, 36, @61fm, AM Xt ur e of
the st annags f3519'§”033 meﬂ%raasta'(ﬁrhﬂ %38(-; ?9’956‘“ AR b, AN Q.55 B 38, Yba QF OM de
from preparation

t et r aki s(lﬂfI b}féﬁﬁ{b%s(ﬁhl’ﬁe) pal I adl um (0) (213ng, 0.18nmmol) in toluene 20
(25mL) was refluxed under nitrogen for 10 hours, then stored at anbient

t enper ¢d uremt ohy drimursg. The m xture was evaporated in vacuo and to the
resulting oil was added ethyl acetate (30ml) and aqueous potassium fluoride
solution (20ntl) and stirred rapidly for 10 mnutes. The resulting

or eCi pi { at@ASG. P - 5% 4 bh CallDREP-RRShIHTor s ShetF addlhte. The
filtrate was all owed to separate, and the aqueous | ayer extracted with

et hyl acebpalgnb@m). The conbi ned organi c extracts were dried (Na~SQ, ),
filter j du urified by colum
'[6 ul\é@ayl

n entra Y
chr oma %g Bﬁi e “8‘5"%‘8‘?) c%’(”ngj1 W%@B‘?ﬂ%’éf'y %800/ 00667
pent ane. ephipdnoagcet ate (98.2 to G0.40) as cluant. The resulting solid was
recrystahsed fromethyl acctatc to afford the tale conpound as a white
solid, ( 1.4g, 60%. 'H nnr (DVSO-da, 400MHz) 8: 1.13 (s, 9H), 1 17 (s,
3H)) 1 20 (s, 3H), |.57M¢ , 1.80 (m 2H), 2.23 5 (m 2H), 2.32 (s,
3H, 2. (m 3H), 2.9 M (m 2H), 3.72 (m 5H), 4.29 (m 2H),
4.68 (s, 2H), 6.73 (d , 7.03 (d, 1H} 7.15 (m 2H), 7.31 (d, IH, 7.75
(t) 1H. o N

20 A mixture of the ame from preparation 60 (1.2g, 2.12mmol) and 20% palladium hydroxide on carbon
(250mg) in methanol (75ml), was hydrogenated at 50psi and room temperature for 18 hours. The reaction
mixture was filtered through Arbocel®, and the filter pad washed well with methanol. The combined
filtrates were evaporated in vacuo to give an oil. This was purified by medium pressure column
chromatography on silica gel using an elution gradient of dichloromethane:methanol (100:0 to 90:10) to

25  afford the title compound (610mg, 60%)

'H nmr (CDC,, 300MHz) 8: 1.66 (s, 6H), 1.78-1.97 (m, 4H), 2 28 (s, 3H), 2.66 (m, 1H), 3.10 (m, 4H),
3.82 (s, 3H), 3.99 (m, 4H), 6.88 (m, 3H), 7.10 (m, 2H), 7.19 (d, 1H), 7.30 (m, 1H).

30 LRMS:m/z475 (M+1)

Anal. Found: C, 61.26; H, 7.09; N, 5.63. C;sH,N,0,S;0.25dichloromethane requires C, 61.16; H, 7.01;
N, 5.65%

35 Preparation 66



LRIVIS :mz 654 (M+23)'. 10 Preparation 112 Met hyl

(3aa, 5a., 6a0€) - 5- ({4-[ 4- (6- et hoxypyr ~dt n- 2-yl ) - 3- net hyl phenyl ] pi peri dm 1-yl
}sul fonyl)-2,2d~nmeti ~yl tetrahydro-3 aH cyclopenta[dj( I ,3

] dt oxol e-5-c¢ te M ~\N-O NJ MO SQZ O'O 15 The titl d was
pr epar ed fro%{'tgﬁagwg?lyl brom de from B?epar ation 109 and the P?trrgﬁél@g%wfrom
preparation 129 ma simlar procedure to that dcscdbcd in preparation 111.
The tit| steaarpound-(NasindeG6dypha&h) asnefyyehl)@psodid-Oyiulphonl 1} Ghral3@¥pH- ' H nnr
(DVBO- ds wﬁgpmylagz 1.15 (s, 3H), 1,19 (s, 3H)) .25 (t, 3H)) 1.S7 (m
2H)) 1. 80 (m 2H, 2.23 20 (m 2H), 2.35 (s, 3H)) 2.65 (m 3H), 2.95 (t,
2H), 3.65 (m 2H), 3.72 (m 3H), 4.28 (q, 2H), 4.66 (d, 2H), 6. & (d, 1H),
7.03 (d) 1H) 7.15 (m 2 .33 (d) 1H)) 7.72 (t, 1H. LRVS :mz 581
(MF23)*. 25 Preparation 1 et hyl gy

(3a[ 3, 5a, Gap) - 5- ({4- [ #-0B- et hékypyriidi n-2-yl) - 3-net hyl phenyl ] pi peri di n- 1-yl
}sul fonyl) -2, 2di g
cycl opental [ 1, 3l dVoxol e-5-car boxyl ate WO 001 74681 ~ ~ 5 PCT/ 1 B00/ 00667
Me N~ O N 02 OO The title conpound was prepared fromthe aryl

brom de fronfpreparation 110 and the stannane from preparation 129 ma
simlar proc re to that descnbed in preparation 111. The title conpound
was 5 Isglated as a white foam (413ng, 60% . 'H runr (DVBO-ds, 400MHz) b

1. 2] (%) qu_l')tl? cofipepad t/fs1obt§p_1)d1as #sol 6%"@1&0@'%6 f:onf_oxsn? frexﬁf)rc;? ton 61,_f8]6>w<nlgﬁ)c 2H), 2.18
(m 2H), p@¢c8&e descyib@prep@at®@bo{m | H), 2.80 (m 2H), 3.00 (t, 2H)) 3.75 (m
2H), 3.77 (s, 3H), 4.28 (q) 2H), 4.56 (m 2H), 6.68 (d, IH, 7.03 (d, 1H),
G RN RN R AR S s MO

(3aa, 5a, 83&(m, BH){ 188[(#- 3B 3138 (oh dRY p Py 1H)-733 e 2HY I phenyD.[73e fread) n- 1- yl sul f onyl
}-2, 240 dunet hyl t et rahydro- 3aH cycl openta[d] [ 1, 3} di oxol e-5-carboxyl ate M

OV NI MeRnS Q. 47 Queay:

Anal Found: C, 62.30; H, 6.98; N, 5.40. C,;H,N,0S5,0.05CH,Cl, requires C, 62.37; H, 6.99; N, 5.38%.

15  Preparation 67
Methy! 2-[4-(4-{3-(2-[(tert-butoxycarbonyl)amunolethoxy)phenyl} -3-methylphenyl)-piperidin-1-
ylsulphonyl]-2-methyl-propanoate

£
0™~N-poc

(@] N
MeOJj5<Soz
Me Me
20

The title compound was obtained as a white foam (69%) from the amine from preparation 65, following a

similar procedure to that described in preparation 64.

'H nmr (CDCl,, 300MHz) 8: 1.44 (s, OH), 1.65 (s, 6H), 1.78-1.95 (m, 4H), 2.25 (s, 3H), 2.64 (m, 1H),
25  3.08 (m, 2H), 3.55 (m, 2H), 3.81 (s, 3E), 3.97 (m, 2H), 4.04 (t, 2H), 4.9 (br, s, 1H), 6.80-6.94 (m, 3H),
7.08 (m, 2H), 7.18 (d, 1H), 7.32 (m, 1H).

LRMS : m/z 597 (M+23)"



A mxture of the aryl brom de frompreparation 109 ( 1.03 ) 1.99mvl),

3- net hoxyphenyl boroni ¢ acid (364ny, 2.40mvl), cesiumfluoride (606ny,

4. OCOmol), tits(dibcnzylideneacetone)di palladrum-(0) 20 (91 ng) 0. | mmol)
and trio-tol ylypfaesspi ne (61 ng, 0.2rgol) in 1, 2-di net hoxyetan@ododadtl) Was
heat ed under reflux under nitrogen for 9 hours. The cool ed reacti on was
diluted with water and ethyl acetate) filtered through arbocel, which was
washed wi tAmamadigr: Candd, el had Naget@ieN,OfdvequoEsgaon.oo; H,ayBIN, Ners. separ at ed, and
washed with brine, dried (Nai SO ), filtered and concentrated in vacuo. The
resi due wgs, urn:,’ ed by col um chromat ography on sthca gel using

pent ane: et URet at e (9S:5 to 60:40) as eluant. 25 The title conmpound was
obt ai ned a4ty WwWHi¢-E-Gdlerdueg ooy DD thoxy)Phaly GBI FHEBHy1-0iterPET/ | BOO/ 00667 ' H
nnT  ( DVBO-ytkBlphod{d bRy droB2H-phrad B-c{rBaxylatl) , 1 18 (s, 3H), 1.57 (m 2H)) 1.79 (m
2H), 2.18 (m SH), 2.65 (m 3H), 2.95 (t, 2H), 3. (m 8H), 4. &4 (m 2H,
G822 (m 3H) 7.10 (m 3H), 7.29 (m 1H. 5 LRVM5 :mz 56G (M+23)"'
Preparation 115 Methyl mMe
(3a(3, Sa, 6ap)-5-{4-[ 4-
yl }-2, 2di net hyl t et r ahyd

p : I% 3- et hyl phenyl ] pi peri di n- 1-yl sul fon
3aH— cycl open a [dJ [ 1,3 ]dioxol e-5-carboxyl ate
M/ Ov ON MO S0270 ™ O 10 The title conpound was prepared fromthe aryl
brom de from pre ation 110 in a simlar procedure to that descrlbed m

pr epar at i oveQ d was isolated as a white foam (310ng, 45%. 15 'H nmr
(DVBO-ds, 400 b: 1.20 (s, 3H), 1.40 (s) 3H) 1.57 (m 2H), 1.80 (m
2H), 2.18 (m &B, 2.67 (m 1H), 2.81 (m 2H), 2.95 (t, 2H), 3.7S (m 8H))
4.57(m 2H) 682(m 3H), 7.10 (m 3H), 7.29 (m 1H). LRM5 :niz 566

(M+23)° Pr.e was adde

(3aa, Sa, 6aa)m§’“§fg " ;g% B LAY B0k 1" RS I B AT FemRrsprtioa Sret hy | pheny
1) pi per‘Pdl(hiOTyllFé‘H‘F‘flbﬁ Fiijorgpne ﬁfﬁi(lr‘?@t)ﬁw theeachdnyiiiedat Bartenpettopéntéal d] [ 1, 3] di ox
ol e- 5- car hexy rheareadtvn thaddautéd withidickbramethikE (Simi)Heen Sashdd VAt @atdF2x), tMMR, @QI 74681 11 ~

PCT! | BOO10R66 . 8o fithddluit QlporkBin VRIS Ve 54 s gu%mbg;]g@{ AdQladdd (1 49

2. 22mmol) and aqueous_ sodnmm h dI’OXI g m et hanol
(7ml) and °Bﬁ°8§€%ﬁ’|apbyﬂ’ﬁs‘j‘°"\kélé‘suﬁé et BRYE °ka§1PI?‘EI&°‘hP?fﬁ“°F’HBUP9)5Q ‘éﬁ9 219 owed to
cool The raéfed the otte cormucioncentt foat.dtlome. YH#OUO) t he resi due di ssolved in water
(20n) ysand the solution acidified to pH 4 with glacial acetic acid. The

agueous Wag ex&[)él,, 4?0%4% ¢ ?.40%,@)41, 1.%?52?&64}6,%?50 (m, SH), 2.40 (d, 2H), 2 61 (m, 1H),

3.02 (m, 2H), 3.30 (m, 2H), 3.50 (m, 2H), 3.88 (m, 5H), 4.00 (m, 4H), 4.86 (br s, 1H), 6.82 (m, 3H), 7.02
(m, 2H), 7.15 (d, 1H), 7.05 (m, 1H).

20 LRMS: m/z 639 (M+23)"

Anal. Found: C, 62.15, H, 7.20; N, 4.47. C,,;HN,0,S requires C, 62.32; H, 7.19; N, 4.54%.

Preparation 69
25  Methyl 4-[4-(4- {3-([N-tert-butoxycarbonyl-N-methylamuno]methyl)phenyl} -3-methylphenyl)-pipendin-
1-ylsulphonyl}-tetrahydro-2H-pyran-4-carboxylate

O i

e

O _N

Meoﬁoz

o]



5 50ml) and the collected organic layers dried (Nai SO ), filtered and
concentrated mvacuo. The resulting oily solid was azcotroped with tol uene
then tnturated with cold ethyl acetate to afford the tale corrpound as a
white solid (WoQeuedP? - 'H nnr (DN?@ d6é, 400M+) 8: t.13 %Tﬂhﬁwoo«%‘mm (s)
3H), 1.28 (s, 3H), 1.57 (m 2H), (m 2H), 2.26 10 (m SH), 2.S9

3H), 3.05 (t, 2H), 3 60 (m 2H)) 3.72 (d, 2H)) 4.28 (m 2H), 4.58 (m 2H)
6. 73 (d, TheHfls comp@Bd weh pregaefd from e @mnprfromp pipparaton3y, ufipg)a Smﬁbir,w@?d?@ tqthat 1H) 12.9
(s, 1H). ddsEVW& in ptgarafidn b4 (1) de prodifac W6 pyadiE EtyicGlimd cll%m(uagr@ay onxlida dena) - S- (
{4-[4- (G s@&fm?ga{tgxgaaﬂénpofahmmé pEEhLE PSSl Bl ?Jﬁﬂ Yisobro

sul f onyl une etra r o- cl opent a I oxofymg carboxylic
acid Me i‘°g~"|"\lih°€51°°ﬂﬂp‘1‘iﬁf“§6‘t"h%s?5‘dﬁ\7 W&otk of the nethyl ester from
prepar@ation 112 (780ng, 1.40mvl) and aqueous sodi um hydroxi de 20 (3. Sm,
2N, 6. 98mmb) vy e dissolved in methanol (5ml) and dioxan (5ml) and were
heat ed under reflux for 1.5 hour, then allowed to cool. The reaction was
concentrated in vacuo, the residue dissolved in water (20ml)) and the

sol ut i on 'FaoirdCH¢le PoMiiz)dH 42 (wPHh1.¢- BRi(ml 4Ha.@aP inc SHE? € (mT28, 6 $ullH).ng m xture
was extra@i@ciﬂ i3 fof nernlmyi 3038185 (XSO (n, BN £12190 386186 795 gani ¢ | ayers
dri ed"; NaH {: 4) tered and concentrated m vacuo. This afforded the title
conpound Ls a e solid (240ny) 85% . 25 'H nnr (DVBO - ds) 400MHz) 8: 0.93
(s, 3H) 1.14 (m 6H, 1.41 (m 2H), 1.58 (m 2H)) 2.01 (m ~H), 2.13 (s,
3H), 2.43r¢BYmBkd3e22338 (m 2li), 3.50 (m 2H), 4.08 (m 2H), 4.43 (cn,

2H) , 648(m 1H), 680(d 1H, 6.91 (m 2H), 7.10 (m 1H), 7.51 (m |H)
13. L0 (s, 30 LRVB iz $45 Igll\/Hrl)‘ WO 00/ 74691 1 1$ PCT/ | BOO 00667
Pr epar at IABzH pang- C, 63.92; H, 7.36; N 4.57. C,,H,N,0;S requires C, 63.98; H, 7.38; N, 4.6

(3a(31%®a, Gafi)-5-({4-[4- (G et hoxypvr~dm 2-yl) - 3-net hyl phenyl ] pi peri dm 1-yl}
sul f onyl )nfe%ﬂ;’,gl,[—met hyl t et r ahydr o- 3aH- cycl opent a(d] (1 3] d~oxol c- 5-carboxylic
acid Me \ N titl repared fromthe
met hyl edtEE I Q{n’fumx’é"’mmfyg?" Ay %gm&ﬁylphms P’rflsué’eﬁlﬁlﬂg to that described
m pr epar aﬁhﬂﬂ%wcaa‘ﬁd was |sol ated as a whi te foam (2SOmy, 65% . 'H nnr
(DVBO-ds, 400MHz) 8: s) 3H), 1.28 (t, 3H), 1.42 (s, 3H), 1.61 (m
2H), 1.80 (d, 2H), m_2H), 2.35 (s, 3H)) 2.65 (m 1H), 2.80 (m
2H), 3.00 (t, 2H), (o, Q/H)\,’ 4.28 (q, 2H), 4.5G (m 2H), 6.68 (d, 1 H,
7.01 (d, | Ii) . (m 2H, 7.35 (d, I H, 7.72 (t, I H) 13.65 (s, 1

20 A mixture of the methyl ester from preparation 35 (4.1g, 8.6mmol) and aqueous sodium hydroxide
(17ml, 1N, 17.0mmol) in methanol (50ml), was heated under reflux for 30 minutes, then cooled. The
reaction was concentrated in vacuo, the residue dissolved in water (200ml), and the solution acidified to
pH 4. The resulting precipitate was filtered off, washed with water, dried under vacuum, and
recrystallised from ethyl acetate, to afford the title compound as a white solid, (3.15g, 79%).

25
'H nmr (DMSO-d, 300MHz) 5: 1.42-1.70 (m, 8H), 1.80 (m, 2H), 2.37 (s, 3H), 2.70 (t, 1H), 3.06 (m,
2H), 3.68 (m, 2H), 3.80 (m, 2H), 4.25 (¢, 2H), 4 80 (br, s, 1H), 6.77 (d, 1H), 7.06 (d, 1H), 7.17 (m, 2H),
7.35 (4, 1H), 7.77 (m, 1H), 13.38 (br, s, 1H).

30 Anal. Found . C, 58.35; H, 6.38, N, 5.83. C,;H;,N;0,S;0.5H,0 requires C, 58.85; H, 6.62; N, 5.94%.

Preparation 71
2-(4-{4-[6-(2-Methoxyethoxy)pyridin-2-yl]-3-methylphenyl} -piperidin-1-ylsulphonyl)-2-
methylpropanoic acid

35



LRVS :mz 545 (M+l)'. 15 Preparation 119 (3aa, 5a, 6aa) - 5-
{4-[ 4- (3- met hoxvphenyl ) - 3- met hyl phenyl ] pi peri di n-1-yl sul f onyl } ‘
-2, 2di met hyl t et rahydr o- 3aH cycl opent a[ d] [ 1, 3] di oxol e-5-carboxylic acid Me ~
OV NJ HO SOZW(Q)OMEBS A mixture of the nethyl ester from pﬁ@pﬁj‘oaﬁd(;g)ﬁ 114
(630nmg, 1.16mml) and aqueous sodium hydr oxi de 20 (3.0ml, 2N, 5.80nmol)
wer e di ssolved in nethanol (5ml) and di oxan (5nml) and heated under refl ux
for I hour, then allowegt ool . The reaction was concentrated in vacuo,
t he resi due di ssol ved i ‘. (20nBye and the solution acidified to pH |

]

wi th 2N hydrochl orre af eCf'esuItlng m xture was extracted with ethyl
acetate (Zx 50ml) gnd“tte collected organic |ayers dried (NazSO ), filtered
and concentrated M vacuo. This afforded the title conmpound as a white
solid (500rnp /@z WO 00l 74681 119 PCTI | BOO/ 00667 'H nnr ( DVSO- db,
400MHz) 8. 1Me3Mes, 3H), 1.22 (s, 3H), 1.58 (m 2H), 1 79 (m 2H)) 2.18 (m
5H), 2.62 (m 3I 1), 2.97 (t, 2H), 3.7 1 (m 5H)) 4.64 (m 2H), 6.82 (m

3l 3) 7. OGSQ%}%@idc (670'm]g',A5046%fspcr]élomn)mir?e:ialzcgl, ‘.gn’unoll)h!)aé ad&'elc:i{'t\ésa sélmo% of5 thze8rnc(hM 1) )

Prenar at ~on
(3a( 3, 5a, 6&ftr from peerrapion 36 S0P AEmSR asHhvd s (19p). s riethnse uiine pavedl fF he
t -yl sul f ®nyhdute? ,NQ&@I 1odide (2001, 3.3mmol) was added and the rcactlon heated under reflux for 45 munutes.

di net hyl t et,rah H- b d M ~ Ow
dimethylte Agécoy @hm%%dmgge%aigfmhg%_[&m%ggnd mm l(gnﬂf@err% exnxédc r%% i

pr epar at i orfurshepted undegpefigx fog p fughen EUpfiyes- Thprete %tm"d‘éé‘éar“‘lc‘t?é‘ﬂ t"l‘ﬁ’f’"pr epar ation 119
and was i Sodnmgtradre alfutal with whter (10od)nand 250l pB S This solifion wis emctddMBO- d~, 400MHz)

& 1.20 ( S 7d1cﬁkxl)5mcd;]anél(@x361§l’), U;%H)n)bmld ééné mtracgsl'cihed (ﬂlaz&Q), (i{t@redgxwev _;)gratlcﬁm( m 2 H)

(2m182|(_|)s’10 3% I(J or %rqltlc?%aun?asapélgyrgllo“?% %u€n1tai\§§é, 13 78 (S) I(lr_ni)Slz_?) Lél\/EG

'mz 528 (M1)'. Preparation 121 (3aa, 5a, 6aa)-N
hydr oxy- 5- {n{p44:(.1045{c6- [ 2- (tert-butoxy)ethoxy]pyridin-2-yl}-3-nmethyl phenyl) pi p
eridin-lyl]sul fonyl} -2,2-d~nmethyltetrahydro-3 aH cycl openta[d] [

1, 3] di oxol e- 5- car boxam de 25
'H nmr (CDCl,, 300MHz) &: 1.68 (s, 6H), 1.78-1.96 (m, 4H), 2.41 (s, 3H), 2.66 (m, 1H), 3.09 (m, 2H),

15 3.43 (s, 3H), 3.78 (t, 2H), 4.00 (m, 2H), 4.52 (t, 2H), 6.78 (d, 1H), 6.98 (d, 1H), 7.08 (m, 2H), 7.38 (d,
1H), 7.61 (d, 1H).

LRMS : m/z 433 (M-CO,)"

20  Preparation 72
4-[4-(4-{6-[2-Hydroxyethoxy]pyridin-2-yl}-3-methylphenyl)piperidin- 1 -ylsulphonyl]tetrahydro-2H-
pyran-4-carboxylic acid

Me ¢ ]
\N 0/\/OH

O N
o)
25
Aqueous sodium hydroxide (5.56ml, IN, 5 56mmol) was added to a solution of the methyl ester from
preparation 36 (720mg, 1.39mmol) in methanol (20ml), and the reaction heated under reflux for 3 hours,

and stirred for a further 18 hours, at room temperature. The mixture was concentrated in vacuo to remove

the methanol, and the solution acidified to pH 4 using acetic acid solution. This was extracted with ethyl



W- 00! 74681 12p PCT/1B00/ 00667 M \N~O 0 .NJ o~ HON SOz H O'O

1- ( 3- Di net hyl am nopr opyl ) - 3- et hyl car bodi i m de hydrochl ori de (190nyg,
0.973mmmo1) and 1-hydroxy-7azabenzot nazole (121ng, 0.892mvl) were added to
a sol ution ofwphgragi d from prepar at%zon 116 5 (SOOmy, 0. 811lng@kod/ddes7

N, N-d~met hyl fonnami de (6m) and pyridine (3nl) and the reaction was stirred
under nitrogen for 50 m nutes. Hydroxyi am ne hydrochl oride (170ng,

2. 43mol Jacepete3x) Neroraltidte drgan@reirattheashed airh brow, dotd (Mpg@l), Ateradepivdipentedmat ur e

over ni ghtyacud Age £ SRGbIRAMNA sglh!,euh@xﬁiew(LJataeIdhprmage&@toaﬁérm@rﬁae and washed

w th pH 7 Qgﬂsphat gsqf,feg olution (30ml) The aqueous |ayer was extracted
wth et hy l3'aceta e % “and the conbi ned organic extracts were washed
with brine, then water, drled (Nai SO, ), 10 filtered and concentrated in

vacuo. 5 The mme(swlsbidpgoowizj & 1,68, FIOCT 82 S, aiH), i19€ ¢hn, fZleZfBﬂ'&nhQH) xcedane to afford

b 115 7‘*@@”’}‘%@2‘*93%)%"44 %qugg?;@ O Ay« ot OB A oy

2.17 (m 6pd, 119, B0 (¢ 410, 31 (. FDgigh6 (¢ )&"ﬁ)m“z‘ﬂéég%@fs' 2,99 (t, 2H), 3.59
(m 3.64 (d, 2H), 4.28 (m 2H), 15 4.62 (m 2H), 672(d 1H), ?.03
(d, H) LMSm(ngm(thIg +7.29 (d) 1H)) 7.70 (t) 1H), 8.85 (s) 1H, 10. 82 (s,
I H. JRVMS :nlz 632 (M+1)* 20 Preparation 122 (3aa, 5a, 6aa) - N- hydr oxy- 5- (
{4- [4 6- ethoxypyrldln 2-yl)-3-met hyl phenyl ] pi peridm -yl }sul fonyl)-2, 2di e
thyl t et r Zepastiso BaFl cycl openta[d] [ 1, 3] di oxol e- S-carboxatntde Me ~N~ O NJ

HO. N SOZ 4Hl-Q- {s@28%2,3-diME o] -tréioRipydidid-2 PEBLrhBHRAAN GG éridhhieyiduiphdn@]-cOMpound was

prepared fram.bhe achd. fLQmpyeparation 117 in a simlar procedure to that
descri beé |al}§1;'rcmf))rze(;-%")élﬂrqat|a(5r§J %21 and was isolated as a white solid (1 SO,

GO% 'Hrunr (DVMBO-da, 400MHz) 8. .13 (s, 3H), 1.21 (s, 3H), 1.25 (t, 3H),
1.61 (m 2H) 1.76 (my2H»~2 18 5 (m 2H)) 2.32 (s, 3H), 2.60 (m 1H))
2.77 (d) 2H), 2.99 (t)l 2Hh, 13. @8 6d, 2H), 4.25 (q) 2H), 4.63 (m 2H), 6.G8
(d, IH, 7.02 (d, 1 S8 (9 ¢H), 7.30 (d, 1H), 7.71 (t, 1H) 8 86 (s,
1H), 10.82 (s, 1HM 1z 560°CHIL) * .

15 o
Aqueous sodivm hydroxide (3.5ml, 1M, 3.5mmol) was added to a solution of the methy! ester from
preparation 39 (640mg, 1.17mmol) in methano! (15ml) and 1,4-dioxan (15ml), and the reaction heated
under reflux for 2 hours. Tic analysis showed starting material remaining, so additonal sodium hydroxide
(2ml, 1M, 2mmol) was added and the reaction heated under reflux for a further 3 hours. The cooled

20 reaction mixture was concentrated under reduced pressure, the residue dissolved i water, and the pH
adjusted to 4 using hydrochloric acid (2N). The resulting precipitate was filtered and dried, and the
filtrate extracted with dichloromethane (2x). The combined organic extracts were dried (MgSO,), filtered
and evaporated in vacuo, and the product combined with the filtered solid. This was recrystallised from
dichloromethane/ethyl acetate twice, to yield the title compound as a white solid, (579mg, 92%).

25
'H nmr (DMSO-dq, 400MHz) &: 1.60 (m, 2H), 1.80 (m, 2H), 1.92 (m, 2H), 2.23 (d, 2H), 2.34 (s, 3H),
2.66 (m, 1H), 3.08 (m, 2H), 3.17-3.42 (m, 3H), 3.78 (m, 3H), 3.88 (mn, 2H), 4.14 (dd, 1H), 4.26 (dd, 1H),
4.60 (br, s, 1H), 4.85 (br, s, 1H), 6.76 (d, 111), 7.04 (d, 1H), 7.15 (m, 2H), 7.34 (m, 2H), 7.74 (dd, 1H).

30 LRMS:m/z 557 (M+23)*
Preparation 74

4-[4-(4-{6-[(2R)-2,3-dihydroxy-1-propoxy]pyridin-2-yl}-3-methylphenyl)piperidin-1-ylsulphonyl)-
tetrahydro-2H-pyran-4-carboxylic acid



10 Preparation 123 (3a(i, Sa, Gap) - N-hydroxy-5- (
(4-[4-(6-ethoxy-pyridm 2-yl)-3-net hyl phenyl ] pi pe
sul fonyl ) - 2, 2di et hyl t et r ahydr o- 3aH cycl opent a[ d
1, 3] di oxol e- 5yg3Agean de M N~ O R4 HO N SO2 H O'O 15 The piirRo6gepound
was prepared fromthe acid frompreparation 118 in a simlar procedure to
that described in preparation 121. The title conpound was isolated after
col um chr omat ogr aphy (usi ng di chl oromet hane/ net hanol 99:1 as eluant) as a
white solid (107ng, 45M/% "Htinr (DVBO-da) 400MHz) b: 1.20 (s) 3H),
1.28 (t) 3H), 1.40 (s) ,|161Qm2|-|) 1.80 (d, 2H), 2.05 (m 2H)) 2.30
(s) 3H) 2.62 (m 1H( . 9% (ﬁf\l{l\l—b) 3.70 (d, 2H), 4.28 (q, 2H)) 4.45 (m
2H)) 6.68 (d, 1H) . (d 1 H,Q415 (m 2H), 7.32 (d) 1 H, 7.72 (t, 1
H, 9. 00 (s)1H N19.39 (s, 1 H. 25 LRSS :mz 560 (Mtl)*. Prenarahon |24
(3aa, Sa, GQQPﬁWydr oxy-5-{4-(4-(3-nmet hoxyphenyl) - 3- net hyl phenyl ] pi peridin-1
)

-yl sul fonyl '} 2 30

di methyltetr dr o- 3aH- cycl opent a[ dj [1 3] di oon e- 5 car boxar ni de WO

00/ 74681 122 PCTI | B00100667 S02 HO"O The title
conpound WASUGFPERAPEYS PR fSﬁé”héch"t? <¥V8Hf’5f‘*&ﬁ&?¥éf%ﬂ PIERERIPHI0R i i | ar
procedurefothymtghamlei@@eqdprb@dhatCHSCphméplaJrcamheln73121) and was isolated as a whttc
solid (110ng, 43% . 5 'H nnr (DVSO-db, 400MHz) 8: 1.13 (s) 3H), 1.22 (s,

3H), 1.S8§, ( 75 (d 2H) ,
2.98 (t, “@”@é%dﬁ%ﬁﬁ%ﬁ‘ 6§m1éﬂ)2 QOQMH), Eg%% %’ 2 g"z(}lb@“)é%és 7.08
(s, 2H), Z70Ks, (t5, 306k, 2H)y 3-283-44(m, 41*94)3738" 8. 33, (m2H), 4.14 Gn. 85), (%5)(“111-‘5) 10

Pr epar at i ofp (&;251) 4.84 (m, 1H), 6.76 (d, 1H), 7.06 (d, 1H), 7.15 (m, 2H), 7.35 (d, 1H), 7.76 (m, 1H), 13.80

(3a[i, 5a, @p[; i_l)-_l\l- hydr oxy- 5- {4- [ 4- ( 3- met hoxyphenyl ) - 3- et hyl phenyl ] pi peri din
-1-yl sul f oyl } -2, 2di net hyl t et r ahydr o- 3aH

cycl op@nt al dJ(l, 3) di oxol e-5-carboxarnide M\ O N} HON SOZ HO"O
LRMS : vz 557 (M+23)*

Preparation 75
4-[4-(4-{6-[2-Hydroxyethoxy]pyridin-2-yl}-3-methylphenyl)piperidin-1-ylsulphonyl]-1-
15  methylpiperidine-4-carboxylic acid

Me
A muxture of the methyl ester from preparation 42 (200mg, 0.38mmol) and aqueous sodium hydroxide
(1.5ml, IN, 1.5mmol) in methanol (8ml) and 1,4-dioxan (8ml) was heated under reflux overnight. The
20  cooled reaction was concentrated in vacuo, the residue acidified to pH 4 using acetic acid, and extraction
with ethyl acetate attempted. A precipitate formed in the organic layer, that was filtered off, and
combined with the residual solid i the separating funnel, to provide the desired compound as a white

powder, (quantitative).
25 LRMS:mvz 518 (M+1)*

Preparation 76



15 The title conpound was prepared fromthe acid frompreparation 120 tn a
sitrular procedure to that described in preparation 121. The title conpound
was isolated after columm chromat ography (using dichl oronet hanel net hanol

98:. 2 as eluarwa,o@-mﬁ white solid ( 139mg, 50% . 'H nnr (DI\/S ) 8:
1.20 (s, 3H), 1.40 (s, 3H), 1.58 (m &Z)H) 1.78 (m 2H), g?m’“"ﬁ’%ng
2.18 (s) 3li), 2.60 (m 1H), 2.95 (m 4H), 3.67 (m 2H)) 3 74 (s, 3H), 4.42
(m 2H)) @: <8'28€tmyca310|§»)') ¥{8- {whymwh@ﬂmld{@ Yt Hppthyzohoggipendalf) . 9. 09 (s)

1H), 10. 491s§igonyijiperidulRMRarbédyie 243 (M 1) ' WO 001 74681 123 PCTI | BOOI 00667
Preparation 126 2-[2-(tort-putoxy) et hoxy] 6- br onopyrrdnt Br~O ~O Sodi um
hydnde (6 8g, 60% di spése 6n|| n mneral oil, 0.169n01l) was added

sehuePon of 2- (ten but oxy) et hanol (20. 0g,

,fnﬁ) under nitrogen, and the solution stared for 30
m nutes whrl gt ng to anbient tenperature. 2,6-D bronopyridrne (40 O,
0.169n0l1) wad agifled) and the reaction heated under reflux for 3 hours. The
rruxture Wi dwed to cool to anbient tenperature and was diluted with
wat er (1000 and extracted with ethyl acetate (2x400ml). The conbi ned
organic extra'o§ were dried (lvTai SO4), filtered and evaporated in vacuo to
give the title 10 conpound as a yellow orl (quantitative). 'H nm (CDCl,
400VHz)  8:Thdut2 tonfpgynd Q) obtaBediy a {rhite skl (8Y %), &romd (e (nbthyl 2er Jrom Fre@Budpd3, 1H), 7. 05
(d, 111}, @Hod8e{ dmiadSockdile th-RleNBcrivd & preB4ia98, (M-23)' . Preparation 127 20
2-[2-(tert- butoxy)ethoxy] (trlbutyrstannyl)pyrldlne i ~OBu Sh~0-' 3
n-Butyllrthium (71nl) 2. 5NIsqut|on i n hexanes) 0.177npl) was added

dr opwi se tep 1&48-t488l ed (-78C) solution of the brom de from preparation 126
(46.3g) 0. t 69nD1) i n anhydrous THF ( 1000nil) under nitrogen, so as to

mai ntain t t 7 r for 10

m nut es. TH EB& g&%ﬁ%f$ﬁ§% QH ?50( %ﬁ%%@qﬁ’%gg %)ﬂQéngﬁékhggfomﬂy to
mai nt ai'h 278 (o Ae?- P?dF“ 1}§n3p5€K‘&t5H9 é44<4m7@)‘9 6.4k ¥hd-P emdt) 6 WadDién al | owed
to war m t gmyiGgmet @gpry. at ure over 1 hotu. The reaction was drluted with
wafer ( 1000nil), the rruxturc extracted with EtzO (2x 1000nil), and the
conbi ned qQrganjic_extracts dried (NazSO ), filtered and evaporated in vacuo.
The resrdd@mﬂﬁ§i§hrified by col unm chromat ography on srhca gel using

pent ane: Et - {-10[R2S}2,8-0ih980:3)t-papoxglpbeayli-}-medylpe iyt pipedidirel - tliutphe@yB-onmpound as a
coIourhgssmg*@mm§gmggg.59, 559%) . WO 00/ 74681 124 PCT/1B00/ 00667 ~Ii nnr
(coa, , & 0 R6 (t, 9H), 1.04 (m 6li), 1.21 (s, 91-1), 1.35 (m
6H), 1 58 (m GFD 3.69 (t, 2H), 4.43 (t 2H), 6.58 (d) 1H, G 97 (m 1H))
7.37 (m 1H). LRV5 :m .50

porti onwse to an tce
0.169np1) rn tol uere A

Me Me

Aqueous sodium hydroxide (1.55ml, 1M, 1.55mmol) was added to a solution of the methyl ester from
20  preparation 49 (391mg, 0.77mmol) in methanol (5ml), and the reaction stirred at room temperature
overnight. The mixture was partitioned between cthyl acetate and hydrochloric acid (2N), and the phases
scparated. The organic layer was dried (MgSO,), filtered and concentrated in vacuo. The residual solid
was triturated with di-isopropyl ether, filtered and dried under vacuum, to give the title compound as a
white solid, (320mg, 85%).
25
'H nmr (DMSO-dg, 400MHz) 8: 1.48 (s, 611), 1.59 (m, 2H), 1.79 (m, 2H), 2.18 (s, 3H), 2.64 (m, 1H),
3.04 (m, 2H), 3.40 (m, 2H), 3.78 (m, 3H), 3.82 (m, 1H), 3.98 (m, 1H), 4.57 (br, s, 1H), 4.82 (br, s, 1H),
6.80 (m, 2H), 6.85 (m, 1H), 7.05 (m, 2H), 7.12 (m, 1H), 7.27 (m, 1H), 13.25 (br, 5, 1H).



5 Preparation 128 2-brono-6-ethoxypyridine i Br~0O- Sodi um et hoxi de (1.5Q)
63mvol sodi um m et hanol (30nl)} was added to 2, 6-di bronopynd~ne (15g, '
63mmol) in toluene (150mL) at anbient tcnperaturc under nitrogen, and the
reaction heat gd gdpgigf ret7ux 10 for Jgohours. The cool ed m xtpi@phpcedt | ut ed
with water (100nl)) and extracted vvit% ethyl acetate (2x100mL). The

conbi ned organic extracts were dried (Nai SO, ), filtered and evaporated m
vacuo. The residue was purified by col unm chromatography on silica gel

usi ng pentanefhtdylcoas et aen(z A0 HINDS dpit, @988l sk 40 0i ve the title
conpound as a yellow oil, (quantitative). 15 "H nnr (CDC,, 400MHz) b: 1.37
(t, 34, 4.35 (g, 2H, 6.62 (d, 1H, 7.01 (d, 1H), 7.38 (t, 1H. LRVS :mz
202/ 204 ( Meepyation B epar ati on 129 20 2- et hoxy-6-(tri butyl stannyl) pyri di ne Bu
Sn~O~ 35 The(4{d-{3H[e 3-an oy gropaspih g pamedy s e b amh ryeahelayf- ey dd-apar at i on
128 in a sjpharoRyRGedure to that described in preparation 127, and was
isolated as a colourless oil (1.3g) 6%. 25 "Hnnmr (CDCI" 400MHz) 8: 0.86
(t, 9H)) 1.04 (m 6H), mbk. 36 QE‘!), 1.57 (m 6H), 4.38 (g, 2H), 6.52 (d,
1H), 6.95 (m 1H), 7.3A (M ADAJGNG @ m z 4341436 (M23)+. WD 001 74681
125 PCT/ 1 BOO/ 00667 Pr at~on 130 Met hyl

4-{[ 4- (4- br ono- 3- y
i etrahydro-2 pyzan 4car boxylatc Me Br OH Me0 SOz O 5 |so-propyl brom de
(20m) 0. 24 Yas added dropwtse over |h to a stirred nixture of

magnesi um (4.[7g, 0.19no01) in THF (50nml) and tol uene (50nl), under nitrogen.
The m xture wa® stirred at roomtenperature for 1 hour and then cooled to

0C. A sol Ut (@R QF mlmbfiyPtRs Sl REXLRL YEA R DE8AmE), 200l baddndaRkide@g, (50nL)

was added W se oyer m bet n an C) _an he Xt yre was
stored at ’3%’:9%"1?'5?“ y ﬂ?fli(%rg) "f‘ﬂga’ﬂ‘f”?{‘ ﬁ’@”\vﬁé “Fﬂ%’g“zﬁﬂﬁ‘e%%’Pﬁb\[ﬂ‘cscfféi%]\/er 45 nin
to a st'or reedtioysprerssiteiad nNeud etddive dfufed mitpraep Ahaaaiaws sdlgiop SEgadfedténpl) in

t ol uene (ZPZOmLi),g hyRRtHRIE Rid) 2 RNAhd BEresultRE B cipitht ﬁle@@g,ashﬁlmmmsﬁkamg m xt U;e |
was stirred,at OC for I jfric acid solution (10% 400nl) an
et hyl acetlg’?cévafﬁuﬁb%%vc&é?%%g %gehgt(%jgglg’g%)ani c phase was separated and the
aqueous phase was re-extracted with ethyl acetate (2x200nl). The conbi ned
or gani ¢ ph'asesoMsoe,wesErels. Wist (n, M) BT9 (200 MR (marH), TR SHY, &t @d 1H)N vacuo to
15 a soli I G r sk & i [ (500n) to
give ire 1 oE 4?%‘3’;;pﬁ%ﬁ%ﬂ*ﬁ%@%@é?%ﬁéﬁ%ﬁ%<%Ld‘*’?%§8?“%%&9?4@ﬁ“ﬁ%%’( coch,
300MHz) b:R@GH 7Zy D o 2 02-2.26 (m 4H), 2.38-2.42 (m SH), 3.30
(t, 2H)) 3.45 (t, 2H), 3.67-3.75 (m 2H), 3.88 (s, 3H), 3.99 (dd, 2H), 7.14
(dd) IH), Pepddtidnde 1H), 7.50 (d, 1H). 20 Preparation 13 L Methyl 4- {

4-(4-{ 6-[2-(rerl-hbut et ho ridi.n-2- vl _
g- 35 mei hyl [f)%é{zjl}Fj%@%éf@%i‘yig’frf%%ﬁ 6Ar¥§%3}m°t% él%{hrcrgll?fc’fre %d-uikl’d%w (3?4].]'4- car boxyl ate
20" tetrahydro-(2H)-pyran-4-carboxylic acid
™
OH
o N
0

A mixture of the methyl ester from preparation 52 (110mg, 0.20mmol), aqueous sodium hydroxide (Iml,
1M, 1mmol) in methanol (5ml) and 1,4-dioxan (5ml) was heated under reflux for 2 hours. The cooled

25  reaction was evaporated mn vacuo, the residue dissolved in water and acidified to pH 1 using hydrochloric
acid (IN). The resulting precipitate was filtered, the solid washed with water, and dried under vacuum to

give the titie compound (91mg, 85%) as a white solid.



Me N-O-O NJ MeO SOZ O 25 A solution of n-butyl hthiumin hexancs (2.5M
3.1m, 7.7mvol) was added dropwtse over 5 nmto a solution of the
brom)pyri dne from preparation 126 (2.0g, 7.3mvol) in T E F (20m) at -78C,
under 2( PCT/1B00/ 00667 nttrogen. The m xtur rred
at -78C for IO m@%%gnd then tri-iso- ggraopyl borate (1.9m, 8. &%@/@gg added
dropwt se over 10 min the m xture was stirred at -78C for 10 mn and then

al | owed t'8 nwatPM SOt oMMz &rge malhy e8bwe?H)l! Howr2H), TRemas) 2.&romiie from

prepar at i Qn (a4 3.14.9.48 &, &MPI7)0h, $513ls86h, U, 2664218, { 820, @:s3BNMRYL)

| ri phenyl.p}(‘b( gt%gg §1?§1f9) 0. 7(3rrﬁ§1) qt:t E}ano i ]gml %and)aqueous;sodl um 5

car bonat %W nﬁ e added and the mxture was heated to reflux for 4

hours, under nitrogen, and then cool ed. Ethyl acetate (50nl) and

der ni ner alRnsedwaat ev+26B0nl) were added and the organi ¢ phase was separ at ed.

The aqueous phase was re-extracted with ethyl acetate (2x30nl) and the

conbi ned organi ¢ _phases were washed with dem neralised mater (50mL) and

t hen con i in vacuo to a solid. Purification by re-crystallisation

f rom nmet hédold- {3-BEHE B -Dgadext herorokitithenyl Grpathyipblengispipendiodl glavipbemd)- sol i d 10

(2 09, 60%ahydrdt2in)-gyhh 4 5Bx@acid00MHz) 8: 1.12 (s, 9H), 1.50-1.69 (rn, 2H),
. 72-1,88 (m 2H)) 1.91-2.05, (m 2H), 2.24-2.30 (m 2H)) 2,34 (m 3H),

2 65-2.78 (m 1H)) 3.00-3.23 (m 4H)) 3.61 (t, 2H), 3.70-3 78 (m 2H)) 3.80

(s, 3H), 3.87-3.95 (Mmme2HF4.30 (t, 2H), 6.74 (d) 1H), 7.05 (d, Ili))

?.10-7.17 (m 2li), o5 7.73 (t) 1H) LCM5 :nfz 575 (MtH)'

Preparati on 132 2

4-{[4-(4-{6- oxyet hoxy[®@yri di n-2-yl } - 3- met hyl phenyl ) pi pendi n-1 -yl

)sul fonyl }-t tra’h 0- 2Hpyr an- 4-car boxylic acid M@ ~ ~N~Oi 0o .NJ o~ Ho soZ

0O A m xtuHe SPhe net hyl ester frompreparation 131 (9. | g, 16. Omol) and

aqueous sodiljumjhydroxi de 25 (80nml, 1N, 80. Omvpl) in dioxan (250mL) were

heat ed under ®ellux for 2 hours. Methanol (100ml) and aqueous sodi um

hydr oxi de-n(»%m,mpomwaégbmmwsom&% ACE G AR est N Eont Prebbrktlo 53, Bhibdixed for a

further 2 hour t hen al | oned to cool to ambient tenperature. The reaction

was conceﬁf?r&cf‘z’écq"'ﬁ‘i“‘?}:ﬁﬁ’lﬁ’&)’a‘a{“ﬂ’é resi due dissolved in water (200ml), and the

solution acidified to pH 4 with glacial acetic acid. The aqueous | ayer was

ext raC1tseﬂwmntrkb@§dgau4om@,§atﬁao :@&HEQ@GM ZI@WCbG‘{rH,QH?Qgp&rDQﬂ Qs GANIES, NgxtS ro a)c§ s
wer e was rin z
filtered i ™ 5ﬁ 3@%’?’2% é(ﬁ 2\%2%)7 ‘m’%e 2r%gg‘LJ{W(Ar?? {“b Fﬂgglcf waé’ azeot r oped
wit h tol ugnBbiRefm3H 7alddeéd) with cold di-i sopropyl ether to afford the
title conpound as a pale yellow solid (7.66g, 85%. WO 001 74681 ~ 27

PCTIIBOO/pQ gzonsll-l nnr (DIVBOds 400M-iz) b 1.13 (s 9H) 1. 61 (m 211),

ﬂﬁ;‘ﬁg 22 (d % GG (m 1H)) 3.05
(t 2|—i§° - [NZTEPJ “‘%yceféo"(&fj ’"2‘.2933“““@“‘?’@)"6‘8‘”} F|)°“‘Y18h°@@“’(ﬂ’?‘i‘d“2h)) 2B (t,
2H) , G 73yluiphoryl]methylp@Bindichacidl H), 7 12 (rn 2H)) 7.31 (d, 1 H), 7.75 (t, 1
H) I 3.77 (s, 1 H 5 LRVMS ~mlz 583 (M+23)' Prcnarat~on 133

Me O boc
O/\/N.Me

®
HOJXSO

Me Me

A mixture of the methyl ester from preparation 64 (540mg, 0.92mmol), and aqueous sodium hydroxide
25 (6ml, IN, 6.0mmol) in 1,4-dioxan (2.3ml) and methanol (6ml) was heated under reflux for 3 ¥ h. The

ccoled mixture was concentrated in vacuo to remove the organic solvents, and the residual aqueous

solution was acidified to pH 4 using acetic acid. This was extracted with ethyl acetate (2x), the combined

organic extracts washed with water, brine, dried (Na,SO,), filtered and evaporated in vacuo. The residue



N Hydroxy-4-[(4- { 4-[G (2-tort-butoxyet hoxy) pyndm 2-yl ] - 3-nct hyl phcnyl }
pi pcndm 110 yl ) sul fonyl]tetrahydro-2H pyran-4-carboxam de HON H O M ~N~-O
i O.NJ 0 SO ~2 1-(3-Dunet hyl am nopr opyl }-3 et hyl car bodi i m de

hydr ochl oriwg ob/%ed®29, | 6. OMmMo1l) ang; 1- hydr oxy- 7azabenzot r ya#ak6/dogs7059)

| S. Ompl) were added to a solution of the acid frompreparation 132 (7.66g,
| 4rmol ) m anhydr ous di chl or onet hane (80nl) and pyridine (80ml) and the

r eact i orvagagsotgped prlpdluemdien et aqqfie poblonllyfdphlofolpgibane, ofalfeld i yileaprippend

hydr ochl.of ide thR, Shge, 4%) Ompl) was then added, and the reaction stirred at
room tenperatwe overnight. The reaction was diluted wth dichl oronet hane
(200nl) and washed with hosphat e buffer solution (200ml). The aqueous
| ayer  w mx(EPalotEMHR § 4L L O PDEThAAE Pk SDOME(S AR EHie: Girbi ned
organsc 2@xtsrﬁgt3soswe,r2e1) \BAS (e oH V8. 481 imH), 4 0@ (1,226 @381 Gn, AR L T.0qmatH) .16 1H0ML) , bri ne
(150m), ggg(%er (150m), dried (NazSO ), filtered and concentrated tn
vacuo. ‘ILH resulting sold was azeotroped with tol uene and then
recrystallised fromethyl acetate and di-isopropyl ether to afford the
title compBumet sas™a2phite solid (G 3g, 75%. 'I-I nmr (DVSO dd, 400MHz) 8:
1.13 (s) 9H)) 1.61 (m 2H), 1.78 (m 2H), 1.91 (m 2H)) 2.37 (m 5H)) 2.62

oy, 0 gty o 3 oo ity ta 1300 "8 %050 (o
\%\g) 7.72 (t 1H), 9.05 (s) 1H), 10.90 (s, 1H). LRVB :mz 598 (M-23)+. 30

-{
c

(0]
c
r

00! 7 4e84raib2®2 REB/ | BOO100667 CLAI M5 1. N-Hydroxy
[4-(4-{6-[ 2- hydr oxyet hoxy] pyri dm 2-yl } - 3- et hyl pheny() pi peridin-tyl]sulp
yl }t et rahydro- 2H pyran- 4- car boxam de and the pharrnaceuttcally
ept apPecogRrrds of Hepast 814 5 sol vates thereof. 2. A conpound sel ect ed
m N- hydr oxy Me
@ %yri di n-2-yl]-3-ntthyl phcnyl } pi peri dm 1-yl ) sul
de; N- hydr oxy

(4-{4-[6-(2-hydro et
honyl ] - 2rret hyl pr op4d X

3%y ) et hoxy] pyri di n- 2-yl } - 3- ntt hyl phenyl ) pt peri di n- 1-yl ]

pr opanant de; N-hydr oxy

f

[4-(4-{6-]2- ¢nre
phonyl } 92met &
[ 4- (%é&%;ohydr oxyet hoxyJpyridm 2-yl } - 3- net hyl phenyl ) pi peri di n-1yl]sulp
yl} tctr dr o- 2H pyr an- 4- car boxam de; N-hydr oxy

[45(4-{6-T(2S)-2, 3-di hydroxy- | -propoxy] pyridrtt-2-yl}-3-methyl phenyl)ptp
di n- %8 prpjredftophimrrydcoatuzatvieicger? Hlipyreainildr reardonxa bt €sseriediy dr oxy

[ 4- (4adpfatloh R) - 2, 3- di hydr oxy- I - propoxy] pyridi n-2-yl } - 3- et hyl phenyl ) pi pe
t
[
n
(
n

r n-1yl]sul phonyl} t et rahydr o- 2H pyr an- 4- car boxam de; N-hydr oxy

(4-{6-[2-hydroxyet hoxylpyridin-2-yl}-3-nethyl phenyl ) pi pendin-1-yl]sul

o]
ri

4-
honyl
4-
yl

Vel Satnel BL car {&Ram de di hyB#chi ori de; 20 N-hydr oxy
(J4Nd 64 Ester hydr oxyet hoxy] pyr| di p- 2-yl } - 3- net hyl phenyl ) pi pendi n- 1-yl Jsul
) :

4
hon
a
o]
2-[
pho
2-{
sul
4-{
hon
4-{
e
4-{
i d
4-{
pho
4-{
pho

ey e | n. ol
h gy e gy TP RED,! cit ”Uo‘\’}\“' ”UX“‘Hﬁx‘n?(DMso-dﬁ, 300MHz) &: 1.36 (s, 9H), 1.50 (s, GH), 1.62

NHBoc

(m, 2H), 1 81 (m, 2H), 2.20 (s, 3H), 2.68 (m, 1H), 3.06 (m, 2H),
3.28 (m, 4H), 3.80 (m, 2H), 3.98 (1, 2H), 6.80-6.99 (m, 3H), 7.14
(m, 2H), 7.30 (m, 1H).
LRMS : m/z 583 (M+23)"
Anal. Found: C 58.94; H, 7.02; N, 4.64. Cj,H,,N,0,S;0.4CH,CI,
requires C, 59.02; H, 6.94, N, 4.68%.
83! 59 (Me), -’O\/\N(Me)z mp 230-232°C
'H nmr (DMSO-d,, 400MHz) 5: 1.46 (s, 6H), 1.60 (m, 2H), 1.80
(m, 2H), 2.18 (s, 3H), 2.25 (s, 6H), 2.64 (m, 3H), 3.02 (m, 2H),
3.78 (m, 2H), 4.06 (t, 2H), 6.80 (m, 2H), 6.86 (d, 1H), 7.08 (m,
2H), 7.28 (dd, 1H).
Anal. Found. C, 62.70; H, 7.37; N, § 53, C;¢H,N,055;0.5H,0
requires C, 62.75; H, 7.49; N, 5.63%




N- hyd

r oxy

2-[4-(4-{3-[(29)-2, 3-di hydr oxy- 1- propoxy] phenyl } - 3- met hyl phenyl ) - pi pendi n- 1
yl sul phonyl ] - 2- net hyI pr opanani de;

N- hydr oxy

4-{4- (4 (3 3-di hydr oxy- 1- py opoxyJphcnyl ) - 3- net hyl peri di n-
125 ylsulphonyli fetrahydro (2H) - %@ran 4- car boxanude; hkhggﬁﬂ%&&mw

4-{4-[4-(3-{(2S)-2- hydr oxy- 2- hydr oxynet hyl } et hoxyphenyl ) - 3- net hyl phcnyl ] - pr
peri i1y -teL/ag¥%301 QM@&@-4 carboxanlde N hydroxy

4-{4-[4-(B-{1, 3 oxy- 2- i peridin-1Fylsu
| phoryl }t > 5-2H pyr an- 4- car box'é"r’ﬁ %Ael‘ %OG%-)%’Y @}’d b3P DG
2-{(4-(4-{3-[2-|(met hyljant no) et hox) ]lE)HEhW)}ZQ-(ﬁéHhWMﬂeH@l306¢mp@r),|3dp miryl]s
gl FQC?Zl %ﬁ nam) dﬁ hy:ﬂ; Dein), moi(ﬁllezn)l‘}dsy:drsgmsz (na3H) 7loz(|m,2nl) oyl |
-[ 4-|( 4- oxy) pheny n pi peridi n-1-yl sul phonyl ] -
2nethy|prE rochl ori de; ﬂgd%%799F Xh

4-{(4-(-4 t hoxy] pyri di A?2Feyng: 36H§’E Byl HE AP o HphrSell- 24EL35

yI]squhog ro- 2H pyr an; Aﬂm@HQQKaHHdHﬁWydﬂm%hlOrlde N—hydroxy

2- [ 4-i# ethytanmnoetr XY ARyt =—3=methytphenyt)=prperidin-1 -y
| sul phony ppandificele; N

4-{[ 4- (4-{ n notdet hyl } - fﬁfﬁwm%ésn@mﬂﬁ@éeﬂgdi AEN LA (usa g8yl J t e

trahwdro-Eprr n- 42 ca%boxanide hy dmgehy, 0vs @e21), 2. (b0 001 24684), 229 (m, 1H),

PCT/ 1BODY 0667 |N- hydr oxy

4- {[j-(s- ot hyl - 4-13. 42 mor phohny | &2 G igﬁ(ér?z{f 3?%"‘&?“&%7( AL aFpRorlyl 1t e

t r ahyldr 02K pyr an- 4- cafboxami de; N{ A& %% 71 ““ H), 737 (m, 1H

2- ({4-[4-(3-methoxy-11i -pyrazol -1 yNMSSWwﬁvhyhﬁwenyl)plperldn}l-yl}sulphony
| ) - 2nEgehy gy opamani e S Ny drox s (BMSO0- 2003112) 5 1.9 25D, 10 m 2,
2-((4-{4-13-(2-hhydro )e'thc&l‘gy)-ll-ﬂxrazo- zyr]n, gm'h 2pendml-yl)
sul phonyl ] 2-rne | pr opanani-de; Nj 2.20( 6H%2622 9““4H)

2- metlhyl - 2- ({4-] 3-fret ﬁlyl -4-(1, 3-t pﬂé)zbﬁ-(@rm),ﬁﬁhémyﬁ], pBY@Y, 21t hulmyllﬂ}.sul phony
| ) prgpanagrude;| ( 1 a,3 a,4a)-N, 3 42§&{h”de¥MJ&D[(4'

{4-] 6 (2- hydroxyct hox%b pyridin-2-y|]-3-ne %gggenw

pi pcriidi n{1yl)sul f onyll] cycl opent 1egarboxa

(Ia,3a,4a)-1-({4-[4-(6-ethoxypyrldn}2 yl) - 3-net hyl phenyl ) pi peridin-1-yl}su

f onyl ) r Nechued by fl)GE BoryLyLhapanianaaanboxan de;

(1 a3 p4p-1-(

{4-[4-f{6 et hpx t hyl phcnyl ] pi pcri d~n-1-yl}

sulfoﬁ£I3 B@‘%?%nﬁgg?o§§%vgndpentanecarboxanlde (1 a3a,4

a) - N, 3 2uturiss ditdeyporrepylether 4. ( 3- net hoxyphenyl ) - 3- nethylphenyl]plperldln 115
yIsalfonyl}cyclopentanecarboxanlde and ( 1 a,3[i,4

[ [ ) - N 4’rat§ol;1|8hydr oXy- 1-

{4-]4- n t en | yl sul fonyl }

cycl opigmgﬁédgtf%gﬁ ﬁ%ﬁé"yg H@ #e[g ‘m& J&R’x ?’i“ca] P Z3cceptabl e salts the

and sohstutrbenyipireridipf- yl]s'ﬂﬂlc’@'l}WFIﬂly@redy@yrboxamde

4-{(4-(4-{6-(2-hydroxyeth
honyl } pi pendmne- 4- car bRa \ud
and sol vate
4-{[4-(-4-{6-(2-
nyl }t et rahyslr o-

sal ts haﬁké%fﬁogn

t here

10

16

of ,

N
boc

and

pharmaceutically acceptable salts
Hydr oxy

5. A conmpound of fornmula (I):

Chlorotrimethylstlane (70ul, 0.55mmol) was added to a solution of the acid from preparation 76 (300mg,

0.50mmol) 1 dichloromethane (4ml), and pyridine (2mi), and the solution stirred at room temperature

under a mtrogen atmosphere for 1 hour 1-(3-Dimethylaminopropyl)-3-ethyicarbodiimude hydrochloride

(115mg, 0.60mmol) and 1-hydroxy-7-azabenzotriazole (75mg, 0.55mmol) were added, and stirring was

continued for a further hour. Hydroxylamine hydrochlonde (104mg, 1.50mmol) was added and the

reaction stirred at room temperature overmght. The reaction mixture was diluted with water, the solution

r eof ,

] pyridin-2-yl}-3-nethyl phenyl) pi pendm 1-yl ] sul p

A

honypyridn}Z-yI}-B-nethyIphenyl)pipendin-lyl]sulpho
yran- 4- car boxam de and the pharnmaceutically acceptabl e
25 sol vates thereof.

R Rz



S 02 O (I} and pharmaceutical |l y-acceptabl e salts thereof, and sol vates

t hereof, 30 wherein the dotted hne represents an optional bond; =~ ‘WD
00J74681 130 PCT/ 1 B00/ 00667 X is a nonocychc aromatic |inker noiety

sel ected fromvpyoassi yl ene, thiazol yyeene, pyrazinyl ene, pyr ipdaanoploesse,
pyrrol yl ene, oxazol yl ene, ~soxazo|y|ene oxadi azol yl ene, thiadi azol yl ene,

|n1dazolyle e, triazolylen ort optionally
subst it ut edl B@tocﬁ 1 usipg roch%h %M)aﬁ aczefw.g\ c&y[sac%z]ttk&fyo%iﬂcggrﬁ?rcl y

subst i t ut @thugpy vre gpshel “$‘ﬁb‘$‘1°1 dE’Ef‘e(H’tg§04§ gl reltvprand ip @aeve Fhelessldugprs i onal |y
subst i t ut eiehraey widkhthyl &etats, tiakd<Oting preCfhat Mtk rddZhd o filthte cadpbkattiPin 84ceo. ERCh

mdcpendcn ahk I <k koxy, or
Cb al kenile%l%c gjﬁs rgm@” %Méﬂ] 3&25&292’5}%’3 %g@%h&eﬁ&d%ﬁgﬁ?&{%gﬁ dqg ‘(g);ir'ﬁ o Whl ch they
are attached to forn1a 3- to 7-nenbered 10 ring optionally incorporating a
het er o- goyisgel ected fromO S) SO SOz and NR6, and which 3- to
7nenbered ring i's optionally substituted by one or nore OH R is H halo)
nmet hyl , nmet hox n pendent to C6 al kyl

opt i onal | fl%@\fﬁ/‘&t“@@“% g C&St 56%(‘:@1 gg’x ?df 3 +§1‘Hmﬁ‘>&r62ﬁm and RS can
be taken BgeBlier2EN3{76(n, HE), 195Kma2PBm2E16 i\k)hﬁdh(bt hek), a7 e(ddi.d0he@diH), to forma
3- to wenbanednrie), 1mp-1j5qm,allﬁ),3p,1is neehaes@tiing a further hetero- noiety
selected fromQ S, S02 and NR ; and R6 and R are each independently H or
C, to C alkyl. 6. A conpound of formula (1): 20 X~ RR R2 HONH SOz 0 (1)
and pharnﬁ@é%PWEéWKV’hcceptable salts thereof, and sol vates thereof,
wherein the dotted |line represents an optlonal bond; X is a nonocyclic
aronatic & gggggolety sel ected from phenyl ene, pyridinylene, pyrazolylene,

25 thi n furyle |rru | ene,

pyri dazi y2|c{yr(4r gr&//l(ﬁ PU8% a}zl!én 68‘%3 %%P@ﬁ“@hégy%ﬁé‘afréZm yl ene,

t hi adi azoblyflﬂélné)ylsvlphoabé]zbmﬂw@m?m@ﬂ? azol yI ene) or tetrazolylene; Ris C, .~
al kyl substituted by NR'Rs) C, ~ al koxy substituted by NR R, or C, ~ al koxy
substituted by 2 substituents selected from (C,~ al kyl optionally
substituted by OH), C, ~ & OH ah* NR'R3; R and R are each

i ndependently H) C d alk PY-psdibstituted by OH or C,~, allcoxy, or
30 Cz.s al kenyl;

o] _N
HOHN&SOZ
Me Me

20  0O-(7-Azabenzotnazol-1-y[)-N,N,N'N’-tetramethyluronium hexafluorophosphate (540mg, 1.42mmol)
was added to a solution of the acid from preparation 81 (520mg, 0 90mmol) and N-
ethyldnsopropylamine (1931, 1.12mmol) in N-methylpyrrolidinone (10ml), and the reaction stured at
room ternperature under a nitrogen atmosphere for 40 minutes. Hydroxylamine hydrochloride (210mg,
3.02mmol) and additional N-ethyldiisopropylammune (730p], 4.23mmol) were added, and the reaction

25  stirred at room temperature overnight. The mixture was partitioned between ethyl acctate and pH 7 buffer
solution, and the layers separated. The organic phase was washed consecutively with water, brine, then
dried (NaSO,), filtered and evaporated in vacuo. The crude product was purified by medium pressure
column chromatography on silica gel using an elution gradient of dichloromethane:methanol (99.5:0.5 to
98:2 to 80:20) to afford the title compound, (180mg, 34%).

30
'H nmr (CDCl,, 400MHz) 8: 1.40 (s, 9H), 1.63 (s, 6H), 1.78 (m, 2H), 1.86 (m, 2H), 2 22 (s, 3H), 2 61 (m,

1H), 2.97 (s, 3H), 3.03 (m, 2H), 3 58 (m, 2H), 3.94 (m, 2I1), 4.08 (m, 2H), 6.60 (s, 1H), 6.64 (m, 2H),
7.02 (m, 2H), 7.17 (d, 1H), 7.26 (dd, 1H), 8.99 (s, 1H), 10.75 (s, 1H).

35  Anal. Found: C, 60.96; H, 7.33, N, 7.11. C;;H,N,0,S requires C, 61.10; H, 7.35; N, 7.12%.



WO 00l 74681 131 PCT/1B00lI 00667 or R and R~ are taken together, with the C
atomto which they are attached) to forma 3- to 7-nenbered nng optionally
i ncorporating a hetero- nohety selected fromQ, S, SO SOz and NR6) and
which 3- to 7wewivesseld ring i s optionglly substituted by one ror/1BEw0gssdH, R
is H halo) nmethyl, or nethoxy; 5 R and Rs are each independently H or C,
to C6 al kyl optionally substituted by OH, C, to C, al koxy or aryl, or R~
and Rs can be taken togeUher ntf~ dhe N atomto which they are attached ,
to form aP@paraion 8 nenbered nng, optionally incorporating a further hetero-
noi ety SeNE}CyH@Q&zf Q413 Q- [(&n bﬁ&ycﬁﬁbqylNﬁno]cM)pﬁﬁylﬁﬂgctﬂlph@r B-pRaGdh-1-
|ndependenltl of 9mc%1ro e aI kyl. 10 7. A conpound of fyormj la (I)' R R HO
) and phar cé’dtl ar'r I-’accept abl e salts thereof, and sol vates thereof)
wherei P 15 the dotted |line represents an optronal bond, X is a nmonocyclic
aromatic |linker noiety s’al ecked from phenyl ene, pyridnyl ene, pyrazolyl ene)
t hi azol yl ene, thienyl ene ene, ',@yri nudi nyl ene) pyrazi nyl ene,

pyri dazi nyl ene, pyrroly e, ox&zoryl épe, isoxazol yl ene, oxadi azol yl ene,

t hi adi azol yl ene, irpuda yl ene, triazolylene, or tetrazolylene; Ris H,

C ~ alkyl optignal y substituted by C ~, alkoxy, NRRs or OH or 20 C ~,

al koxy opt] Gubstttuted by 1 or 2 substituents selected from(C, ~

al kyl optionaMeymsubstituted by OH)) C ., alkoxy, OHand NRR; R and RzZ
are each independently C ~ al kyl substituted by OH or R and R~ arc taken
together, wth the Catomto which they arc attached, to forma 3- to

7- menber edstidagpraped bﬁand#ﬁd%Ffﬁbrhaw%/{@mafeﬁvéi“@fr58=fovﬁﬁ"@wm%w@eqdera from Q
S, SO, SOte teandksdNRG in pepakativth8&h 3- to 7 25 nmenbered ring is substituted by
one orqqrore OH, R is H) halo, nethyl, or methoxy; R4 and Rs are each

i ndependent|ly H or substl ut ed G to C
al koxy or l};i?’él(l?M%? d‘#oogﬁﬂ%‘%s”éﬁgﬁ)b Pgt(%ig l?%‘@ %M”lzﬂ)’% %(S RPM‘S‘m to which
t hey are &bt Betm, 2H)3 . BomAHa 335 (np, @H)73.98 (¢, 2H), 6 80- 698 (m 4H), 7.10 (s, 2H), 7.15 (s,

1H), 7.30 (dd, 1H), 8 99 (s, 1H), 10.55 (s, 1H).

15 LRMS : m/z 598 (M+23)*
Anal. Found: C, 59.25; H, 7.09; N, 7.38. CyH,,N,0,8:0.1CH,Cl, requires C, 59.83; H, 7.11; N, 7.19%.

Preparation 90
20 N-Hydroxy 4-[4-(4-{3-(2-[(N-tert-butoxycarbonyl)amino]ethoxy)phenyl} -3-methylphenyl)-prperidin-1-
ylsulphonyl]-tetrahydro-2H-pyran-4-carboxamide

0,
O O/\"N‘boc

O N

HOHNH%

0o
1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochlonde (260mg, 1.36mmol) and 1-hydroxy-7-
25 azabenzotriazole (150mg, 1.1mmol) were added to a solution of the acid from preparation 84 (620mg,
1.03mmol) in pyridine (2ml) and dichloromethane (6mi), and the mixture stirred at room temperature for
30 munutes. Hydroxylamine hydrochloride (155mg, 2.25mmol) was added and the reaction stirred at
room temperature for 18 h. The reaction mixture was partitioned between ethyl acetate and pH 7 buffer

solution, and the layers separated. The aqueous phase was extracted with ethyl acetate, the combined



30 nenbered ring, optionally incorporating a further hetero- noiety
selected fromQ S, SO- and NR, and R and R are each independently H of
C, to C alkyl. WO 001 74681 132 PCTI | B0O0100667 8. A compound, salt or
sol vat e accorgiyygrdess ¢l ai m G or cl aug,,7 where X i s phenyl engcagidedéary! ene,
py~azol yl enc or thiazolylene. 5 9. A conmpound, salt or solvate according to
claim8 wherein X is 1, 3-phenyl ene, 2, 6-pyridinylene, 1,3pyrazolylene or

2, 5- t hi azobrygdne BdutiodsOvashAd goRPTLIRT, bufa kdiutio, te0bring ieed eGY, filrgdt@ cl ai m 5

wherein X LgooR)el 32Q0uY TENEs RE wisRieadod dih @ Brencld hdn pufin ABPRAA s t Or
sol vate accor dllgrg;mto C ei.n X i ol yl ene

hl an 10 wher el n & tl’f§'rﬁ(}’ra ﬁr :
2, 5-t hi azofYF@RE ™ 4BPK REHEUNTE “LHI'T" BFCol Vet xRty Ay ¢ %Pai m 5 or
clai m 7 whe¥18) fheRraduct v reqpetHiggsd fromeihgipeiasedieptan@fo@Hpryt heXid cor@o@ida} Z44(iCH, ) 2,
QO CHz ) ZNHCBkomg 38 ) ZNH~, CHzNHCH' nor phol i nonet hyl , 2nor phol i noet hoxy,
2R- 2, 3-di hydr oxy-1 - propyl oxy, 2S-2,3-di hydroxy-1-propyl oxy or
1, 3-di hydroxi/-215 propyl oxy. 13. A conpound, salt or solvate according to
claun 12 wHeMBilR°R is Q(CH )20H or Q(CH2), NHZ. 14. A conpound) salt or
sol vate according to claun 6 wherein Ris QUCH, )zN(CH,),, O CH-zNHCH,, 20
QA CHz) ZNHz vy CHENRCH i 04
2R-2,3-di h rdroXy- 1. p’r%%@%g 1)35‘%?2“)?(,55 g?%ﬂ)g?gé;(h; i{l_)ﬁ%ﬁ%ﬂ?iéi{z.l%(ﬁ, ),
113 di iPdr S moE A raky S 018, TR T fiptihdy” EalD. P @gI AL ra ot i ng to
cl aun 14 wheHib.A9-605 (&, 4TD.C0B &) IHNHAS (s281).1768 (m, 1R), dohfdbndq.93galHl). or sol vat e
according to claun 5 or claim6 wherein R and R~ arc each independently
C, ~ allcyl ionall bstituted by OH, or R and R are taken together,
with the d‘lg\g%rﬂvf%o\%fzéﬁ they are attached, to forma 3- to 7-nenbered ring
optionally incorporating a hetero- noiety selected fromQ S, SO SA and
NR6, antd whiatRoudd G €0.275F mo€ Neglo3r €,y NiGS eptineon ad.17y11L,guksy, b.8ast.ed by one or
nore OH 30 17. A conpound, salt or solvate according to claim 16 wherein
R and R~ are each CH' or R and Rz are taken together, with the C atomto
whi ch t hey 388819 ached, to form a tetrahydropyran-4yl i dene,
pi peri di n- ¥Hyfipxiedrié(4- B-Ghtertthytoprapomd Nty niingmer)pkspyl} -3-methylphenyl)-
3, 4- di hydr pixyiewalyepsishwlidBas-2Apied Y carkdamldd. A conpound, salt or sol vate
accordi to claim17 wherein R and R2 are taken together, with the C atom
to which they are attached, to fonn a tetrahydropyran-4-ylidene,
ci s- 3, 4di hydr oxycycl opentiyd i @ene, per aps- 3, 4- di hydr oxycycl opentyl i dene or
pi peri di n- 4- yhdene nvi et 8, ~A_tiof ound, salt or solvate according to
claim 18 wherein R and are taken together, with the C 40 atomto which
they are attached, t® Yorm a tetrahydropyran-4-ylidene,
pi peridin-4-ylijgeneN cis-3,4 WD 00l 74681 PCT/ 1 BO0O/ 00667 133
di hydr oxy cyolHo! i dene where the hydroxy substituents have a

cis-relationship tp the hydroxamate noiety.
o}

1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (216mg, 1.12mmol) and 1-hydroxy-7-
azabenzotriazole (128mg, 0.94mmol) were added to a solution of the acid from preparation 85 (550mg,
0.94mmol) in pyridine (2ml) and N,N dimethylformamide (6ml), and the mixture stirred at room
25  temperature for 1 hour. Hydroxylamine hydrochloride (195mg, 2.82mmol) was added and the reaction

stirred at room temperature overnight. The reaction mixture was partitioned between ethyl acetate and pH
7 buffer solution, and the layers separated. The aqueous phase was extracted with ethyl acetate (x2), the
combined organic solutions washed with 2N hydrochloric acid, dried (MgSO,), filtered and evaporated in
vacuo. The residue was crystallised from methanol/ethy! acetate to afford the title compound as a solid,

30 (393mg, 70%).

' nmr (DMSO-d,, 400MHz) &: 1.36 (s, 9H), 1.59 (m, 2H), 1.78 (m, 2H), 1.88 (m, 2H), 2.18 (s, 3H),
2.27 (m, 2H), 2.61 (m, 1H), 2.76 (s, 3H), 3.00 (m, 2H), 3.18 (m, 2H), 3.68 (m, 2H), 3.82 (m, 2H), 4.38 (s,
2H), 7.09 (m, 3H), 7.18 (m, 3H), 7.38 (m, 1H), 9.10 (s, 1H), 10.92 (s, 1H)



20. A conpound, salt or solvate according to claim?7 wherein R and Rz are
taken together) with the C atomto which they are attached, to forma

3, 4-di hydr oxycycl opent yhdene noi ety. 21. A conpound, salt or solvate
accordi ng to woapmedP wWherein R and g5 are taken together, pHBoddegs7C at om
to which they are attached) to forma crs-3, 4-di hydroxycycl opentylidene
group where the hydroxy substttuents have a eis-relationship to the
hydroxamat e noiety. 0 22. A compound, salt or solvate according to any one
of clainms MO 2demipariein R i s nethyl and the optional double bond
depicted as a dotted line in fornmula (1) is absent. 23. A pharnaceuri cal
conposition conprising a substance according to any one of clains 1 to 22
and a phar%%%%ﬁ?ﬁ%ally acceptabl e diluent, adjuvant or carrier. 24. A

subst anée a@Edenth-Zagethyiphemly Lbpwazofi-dl aims 1 to 22 for use as a nedi canent.

25. The use of,, a substance according to any one of clains 1 to 22 in the
manuf act ure of) a canent for the treatnent of a MVP-nedi ated di sease)
condition or ceds. 2?0 26. A method of treatnent of a MWP-nediated

di sease, cgnd on or process conprising admi nistration of an effective
anount of a substance according to any one of claim1l to 22. 27. A conpound
sel ect ed flogpsiunAgt-butoxide (20ml, 1M in tert-butanol, 20.0mmol) was added to 1-(4-bromo-2-

et hy!l 4- ( 4mebytphiiy Pty IChyh Sl 1BanYst J2 )L 01811y dnoelRbigipyar dam-bdwe ar boxyl at e;

met hyl 4- {Ls%m(s%n %Qmpop?mammw @&mwas écnnx&ia %aaml oftk REhuhls Rk cdbbdgS Ul T onyl }

tetrahy, car boxyl'at e

6-[ 2- (t@ntzm ﬁ‘tc t‘%‘t ‘ﬁaéﬁ‘if’]pgéﬁfr ecff“ﬁ“"? Wg%}“%‘ Ut %éﬁéfeﬁ?ﬁ S Breparieymis1- yI ] sul f ony
|} tetr ahy@lp@d Qﬂpyipeaﬁoqnlkpa(t tbl@;(nycru&t\@shcd]fwx{.h u[du.o orpethane (2x50ml). The aqueous phase
{C~[2-tens b&ux@axaﬁgh@&y&pw&ld (200, 2xbhkidd wx@ﬂﬂﬂ&rb&é&ﬁk&ﬁ(%bm 80k Bmed

I -yl | f tct b
hyér Li; 40{]%/%-1}6 Jifrgttslé &/[ggO% ll:l_bpé{i an(n:vapﬁr ted ir:lg‘zli‘cucp)f%:zc Tﬁacdgg’wastphmflicpﬁenyl Y pt peri d

in-1-yl)s Lﬂohxeﬂylrryrtwétsfaa*waf'kfa mlwrg&ﬁ 6%%8}6%%&%06@ Digs °193“'c‘6‘ﬁﬁ’6{ﬂ‘f'd sel ected
from 35 Nvithyethedtjsopropy! ether to give the title compound (615mg, 24%) as a solid

| -(tert-butoxycarbonyl)-4-{[4-(4-{6-[2-hydroxyet hoxy] pytidin-2-yl}-3-nethyl
phenyl ) pi peri di n- 1yl ] sul phonyl } - pi peri di ne- 4- car boxam de;

1- (tert - bufd&EY bonyl ) -

4-[ 4- (4-{6-(2- hydroxyet hoxy] pyri di n-2-yl }-3-net hyl phenyl ) pi peridtn-1-yl sulp

h [ 1 pt i : I VO
onyl]p peﬁmﬁﬁgg?lB%o Q%%%k'Qﬁéﬁgﬁ57§EB§§JEE§FS§?E§§%§§§L?(Zﬁﬁ)774

00/ 7468 1éf

4-{[4-( Fg fd? et hoxy] pyri dt n- 2-yl } - 3- net hyl phenyl ) pi peri dnil-yl]sulp
honyl } - 4- plperldlnecarboxylate met hyl 4- { [4-(4- {

G [ 2- hydr oxpies hexydspps iMh1pn- 2-yl }

-3-nethy|phenyl)piperidin 1-yl ] sul phonyl } pi pendi ne- 4- carboxylate; 5

thylI-b 2-b | th r~dm 2.yl } t hyl phenyl
e i e TR TS BISA 8 BoP PR ORYT SEBJo Rottgi o7 T 1P

1- benzyds5 4- [4 (4 br ono- 3 ntthylphenyl)plper~dn}1 yIsquhonyI] 4- pi peridnmeca
r boxyl at e; mgggngﬁghyl
2-[4- (4 br s 32 MEL N RS DY L RLBS .- V1 sul phonyl Jacet ate

Me =
>0
N Me
Br

A mixture of the pyrazole from preparation 92 (1.52g, 6.0mmol), potassium carbonate (828mg,

30  6.0mmol), and dimethylsulphate (624ml, 6.6mmol) in 1-methyl-2-pyrrolidinone (15ml) was heated at
90°C for 5 hours. Tlc analysis showed starting matenal remaining, so additional potassium carbonate
(828mg, 6.0mmol) and dimethylsulphoxide (62471, 6.6mmol) were added, and stirring continued at 90°C
for a further 18 hours. The cooled reaction was poured into water (200ml), and the mixture extracted with

ethyl acetate (3x100ml). The combined organic extracts were washed with brine (3x100ml), dried



10 29. A conpound sel ected from N hydroxy
4-[4-(4-{3-(2-[(N-tert-butoxycarbonyl)amv] et hoxy) phenyl } - 3- net hyl phenyl ) -p
i peridi n- 1yl sul phonyl ] -t etrahydro-2H pyran-4-car boxam de; Preparation 84;
met hyl 4-[ 4- (WO 0p/1%8( 2-[ (t ent - but oxyomr bonyl ) am no] et hoxy) gV Rd0/G0667

- 3- et hyl phenyl ) - pi peri di n- 115

%/{,3_8 I(J!zf)gﬁ]n%{)"lé?{%‘g{ t?rp agxg <(:)o|nc2 l_ttapx I1’n('%/£\]cuo 'I%c rcs:du :!s%&rq“'ed by colht¥m chro togrgphy on

- 3- met hy| piieagdl 951"|§td15@?fPfd‘1“ﬁD°135 {r deppiota aghg depresd pradvpice orazbipieran-(owoar boxyl at e;
Preparati oas9l; nethyl 4-[4-(4- {
3-(2- oxoet hoxy) phenyl } - 3- net hyI phenyl ) - pi peri dm 1-yl sul phonyl ] -tetrahydro-2

H20 pyran-4-car boxyl ate; and Lgl H’b % 2, 2-d~et hOXﬁet hoxy) phenyl
}- 3- et hyl &Péﬁﬂﬁ%chp‘?oﬁréﬂﬂlar?ﬁ(y?@ Biorf ¥ t(se Ii‘) 83ih DL |5\ AR 3%(@Ew boxyl at e.
30. A conptyukisel®cted from 25
4-(4-(4-{ G (2- hydroxyet hoxy] pyri di n-2-yl }-3-nct hyl phenyl ) pt peri di n-1-yl sul p
honyl ] t et rgﬂffg_r 0- carboxylic acid; methyl
4-{[4- (4-{ ' bey] pyridi n- 2-yl } 3- et hyl phenyl ) pi peti di n- 1yl ] sul
phonyl }tetrahydro- 2H pyran- 4-car boxyl at e; net hyl

4- [ 4- (4+of Bp E@mmﬁmzyl oxy] et hoxypyndi n- 2-yl } - 3- net hyl phenyl ) -1, 2, 3, 6-tetrahyd

ropyridin- A . an- 4- car boxyl at e; and net hyl
11(4319 n¥ yI p MQ?}( ﬁ@g%ﬂ& 1%1"&»8}’

4-(4-(4-brono-3 tetr ydropyridml-ylsul phonyl ] t et rah
ydr o- 2H pyr an- Fﬁ% |ate. 31. A conmpound of formula (M): 35 WO

00/ 74681 13S N-R 667 RR r--SOZ N'° R-Z (VI) X R wherein the
substituents ,2{ and R arc as defined above in relation to any
one of claPfis 9) 6 or 7 5 32. A conpound of fornmula (VI1): R Rz HONH

2-Bromoethanol (1.55ml, 21 8ramol) was added to a mixture of the alcohol from preparation 92 (2.76g,
10.9mmol) and potassium carbonate (3.01g, 21.8mmol) in N,N-dimethylformamide (50ml), and the

15  reaction stirred at 80°C for 5 hours. The cooled mixture was concentrated in vacuo, the residue suspended
m ethyl acetate (250ml), and the mixture washed with water (5x50ml). The organic phase was dried
(MgS0,), filtered and evaporated in vacuo. The crude product was purified by column chromatography
on silica gel using dichloromethane:ether (80:20) as eluant, and crystallised from di-isopropyl ether to
give the desired product as buff-coloured crystals, (1.61g, 50%).

20
mp 104-105°C

'H nmr (CDC,, 400MHz) &5: 2.24 (s, 3H), 2.58 (br, s, 1H), 3.92 (m, 2H), 4.36 (t, 2H), 5.84 (4, 1H), 7.15
(d, 1H), 7.35 (m, 2H), 7.40 (s, 1H).

25
Anal. Found: C, 48.38; H, 4.30; N, 9.34. C_;H,,BrN,O, requires C, 48.50; H, 4.41; N, 9.43%.

Preparation 95
3-(2-Benzyloxyethoxy)- 1-(4-bromo-2-methylphenyl)-1H-pyrazole

5P

A solution of the alcohol from preparation 94 (1.55g, 5.2mmol) 1n tetrahydrofuran (12ml) was added to a

30

suspension of sodium hydnde (229mg, 60% dispersion in mineral oil, 5.73mmol) 1 tetrahydrofuran

(10ml), and the resulting muxture stured for 2 minutes under a nitrogen atmosphere. Benzy! bromide



SOZ O (VIl') wherein R, R2) R and X are as defined in any one of clanms S,
6 or 7, and where Ris a NH and/or OHLO protected version of the
correspondi ng conpound of formula (1) as defined in any one of clains S) 6

or ?, and whegg obhRscor respondi ng cogpound of fornula (1) ascdabionegsi n any
one of claims S, 6 or 7 contains a free NH) NHZ or OH group. 33. A process

for making a conpound of formula (1) as defined many one of clains 5, 6 or
7 wher e RO8IBL &omtml) wes thenfagdedanfiHic repfiton Igptedntcgeuxdor 1 uushlhe omwsh gresion
ggprgt ectmlm@re@ascpeﬁréﬁstpemmgn)exmrsp@uww@fem;lqseml(ﬁs&n\( e c@(gbnd:@f)x' nﬁd3i6n claim
4. A ¢ I 11

peT! 1 500/ BBEAT TP Qa0 P Sehebes im0 8 von TR Sz o
where R )WaxPurier IR colpren heomafegripheen silife 5hiynpielub seapigit ahegne: @vbiceqte 5 35, A
conpouRd (@d:ioftesuma) @ gifdthe Bl cdmfbynd @R colP@edslaNId. BEo6%) (X) ~ R O PO HONH SOz O
(i X)

'H nmr (CDCl,, 400MHz) &: 2.24 (s, 3H), 3.80 (¢, 2H), 4 38 (t, 2H), 4.60 (s, 2H), 5 66 (s, 1H), 7.12 (d,

1H), 7.21 (m, 2H), 7.32 (m, SH), 7 40 (s, 1H).

10 LRMS : m/z 409, 411 (M+23)*

Preparation 96
3-Methoxy-1-[(2-methyl-4-trimethylstannyl)phenyl)- 1 H-pyrazole

>0
N Me
Me,Sn

15 Tetrakis(triphenylphosphine)palladium (0) (30mg, 0 026mmol) was added to a solution of the bromide
from preparation 93 (659mg, 2.47mmol), and hexamethylditin (889mg, 2.71mmol) in 1,4-dioxan (8ml),
and nitrogen bubbled through the resulting mixture. The reaction was heated under reflux for 4 ¥ hours,
then tic analysis showed starting material remaining. Additional tetrakis(tnphenylphosphine)palladium
{0) (48mg) was added and the reaction heated under reflux for a further 16 hours. 50% Aqueous

20  potassium fluoride solution (5Sml) was added to the cooled reaction, the mixture stirred for 15 minutes,
then filtered through Arbocel®, washing through with ether. The filtrate was washed with brine (30ml),
dried (MgSO,), filtered and evaporated in vacuo. The crude product was purified by column
chromatography on silica gel using pentanc:ether (90:10) as cluant to give the title compound as a pale
yellow oil, (598mg, 69%).

25
'H nmr (CDCl,, 400MHz) 6: 0.27 (s, 9H), 2.26 (s 3H), 3.92 (s, 3H), 5.80 (s, 1H), 7.21 (m, 2H), 7.35 (m,
2H).

Preparation 97
30  3-(2-Benzyloxyethoxy)-1-[2-methyl-4-(trimethylstannyl)phenyl]- 1H-pyrazole

N

Tetrakis(triphenylphosphine)palladium (0) (286mg, 0.25mmol) was added to a solution of the bromide
from preparation 95 (1.92g, 4.96mmol), and hexamethylditin (1.78g, 5.45mmol) 1n 1,4-dioxan (18ml),

Me,Sn

and nitrogen bubbled through the resulting mixture. The reaction was heated under reflux for 2 hours,



(xi) wherein R, X and R are as defined in any one of clainse S, 6 or 7) R
is as defined in claim32, and P and PP are OH protecting groups which may
be taken independently or together. 10 ~R RP 36. A conpound of formula
(XI'n: VW GlobA8il 137 PCT/1B00/0Qg67 R R P Rza HONH SOz ¢1(msbdigosgsher ei n
Ri) X and R arc as defined many one of clauns 5, 6 or 7 and Ro and Rz is
a N and/or Oprotected precursor which, on deprotection would give a

cor r esponditetrottehframtn Bpridsalige @mf F9%>a‘§s Bdedh e prred faesOcmrutes spondi ng
claims, 6fimdcd though ArbodiQMAMES Sirdufh wdlBkth EIg)1 aetao«rmmndxcmitraﬂ‘e%mk}ﬁd & as

deflned n C a orate cio 1€ rést was Uriile Ontal ns a free
NH) NHz orbxﬂlwz(é ﬁ‘?&f%ﬁ&g%mgg%%d Q%é;gp &éﬁ"?g!\ gc% gddé ngs% 31| ng conpound

of for nul a O)Zm%{’% opicP BroFInE ché‘lcé\h?ﬁ(@dﬁ) “15“5"8“ dﬁi“ﬁ‘%ﬂﬁ‘iﬁ’é‘i&ﬁdcmmﬁlﬁr nula (11)
R 15 vherddR §7eRe%). R, X and R are as defined in any one of clains 5, 6

or 7, and where Zis a IeaV| ng group such as chloro, brono, iodo, C _~

al kyI oxy or I—!g)520 9. A process for making a conpound of fornula (1) as

defi ned i n™BA e of claims 5) 6 or 7, which conprises reaction of a

conpound of forrmula (I1) as defined in claim38 w th hydroxyl am ne, 20 40.

A conpound ypfme feyarudoambils] d.08 (s, 9H), 2.24 (s, 3H), 3.80 (1, 2H), 4 40 (¢, 2H), 4.60 (s, 2H), 5 82 (s,
10 1H), 7.22 (m, 3H), 7.33 (m, 6H).

Anal Found C, 56.21; H, 5.97, N, 5.95. C;,;HyN,0,Sn requires C, 56.08; H, 5.99; N, 5.95%.

Preparation 98
15 Methyl 2-{4-[4-(3-methoxy-1H-pyrazol-1-yl}-3-methylphenyl]-1,2,3,6-tetrahydropyndin-1-
ylsulphonyl}-2-methyl-propanoate

9 N
Meo'd?j?
Trnis(dibenzylidenecacetone)dipalladium(0) (30.7mg, 0.034mmol) was added to a solution of the vinyl
20  wiflate from preparation 29 (727mg, 1.84mmol), the stannane from preparation 96 (590mg, 1.68mmol),
and triphenylarsine (104mg, 0.36mmol) in 1-methyl-2-pyrrolidinone (4ml), and the solution shrred under
a nitrogen atmosphere. Copper (I) iodide (16mg, 0.17mmol) was added, the solution de-gassed, and the
reaction then stirred at 60°C for 30 minutes, and at 75°C for a further 4 ¥ hours. Potassium fluoride
solution (3ml, 50%) was added to the cooled reaction, sturing continued for 15 minutes, and the mixture
25  filtered through Arbocel®, washing through with ethyl acetate (150ml). The filtrate was washed with
water (30ml), brine (30ml), dried (MgSQ,), filtered and evaporated in vacuo. The residual orange foam
was purified by column chromatography on silica gel using pentane:ether (50:50) to afford the title
compound as a pale yellow gum, (588mg, 81%).

30 'H nmr (CDCI,, 400MHz) &: 1.63 (s, 6H), 2.30 (s, 3H), 2.59 (m, 2H), 3.60 (t, 2H), 3.79 (s, 3H), 3.94 (s,
3H), 4.08 (m, 2H), 5.81 (d, 1H), 6.00 (m, 1H), 7.21 (m, 3H), 7.36 (s, 1H).

LRMS : m/z 434 (M+1)*

35  Preparation 99
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and R are as ‘defined in any one of clains 5, 6 or 7 and R~, R- and R are
indcpcndently a N and/or O-protected precursor which, on deprotection

woul d gi ve a wghsegpondi ng corrpound 1&f formula (1) as defi ng@yBoddo6sr
corresponding clainms 5, 6 or V\/nere R, Rz and R contain a free Nli, NHL 5
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The title compound was obtained as a yellow oil (75%) from the triflate from preparation 29 and the

stannane of preparation 97, using a similar method to that described in preparation 98

'H nmr (CDC,, 400MHz) §: 1 64 (s, 6H), 2 27 (s, 3H), 2 58 (m, 2H), 3.59 (m, 2H), 3.78 (s, 3H), 3 80 (¢,
10 2H), 4.09 (m, 2H), 4.39 (t, 2I1), 4.60 (s, 2H), 5.85 (s, 1H), 6.00 (m, 1H), 7.21 (m, 4H), 7 34 (m, SH).

LRMS : m/z 576 (M+23)*

Preparation 100
15 Methyl 2-{4-[4-(3-methoxy-1H-pyrazol-1-yl}-3-methylphenyl]pipenidin- 1-ylsulphonyl} -2-

methylpropanoate

X, 56
MeO SO,

Me Me

10% Palladium on charcoal (60mg) was added to a solution of the 1,2,3,6-tetrahydropyridine from
20 preparation 98 (580mg, 1.38mmol) in methano! (20ml), and the mixture hydrogenated at 50 psi and room
temperature for 6 hours. Tlc analysis showed starting material remamning, so additional 10% palladium on
charcoal (50mg) was added, and the mixture hydrogenated for a further 18 hours. The reaction mixture
was filtered through Arbocel®, the filtrate suspended in dichloromethane (50ml), re-filtered through
Arbocel®, and the filtrate evaporated in vacuo, to give the desired product as a colourless solid, (365mg,
25  61%).

mp 109-110°C

'H nmr (CDCl,, 400MHz) 8: 1.61 (s, 6H), 1.75-1.86 (m, 4H), 2.25 (s, 3H), 2.62 (m, 1H), 3.02 (m, 2H),
30 3.79 (s, 3H), 3.94 (mn, 5H), 5.80 (d, 1H), 7.06 (m, 2H), 7.21 (m, 2H).
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20  Silver acetate (2.1g, 12.46mmol) and iodine (1.5g, 5.8 Immol) were added to a solution of the
cyclopentene from preparation 106 (2.45g, 5.54mmol) in glacial acetic acid (125ml) and the mixture was
stirred at ambient temperature for 1 hour. Wet acetic acid (2.5ml of a 1:25 water/glacial acetic acid
mixture) was then added and the reaction was heated to 95°C for 3 hours and then stirred at ambient
temperature for 18 hours. Sodium chlonde was added to the mixture and the resulting precipitate was

25 filtered through arbocel® and then washed with toluene. The resulting filtrate was concentrated in
vacuo, azeotroped with toluene to give a solid which was triturated with diisopropyl ether. This solid was
further purified by flash chromatography eluting with dichloromethane to give the intermediate
monoacetate compound as a beige solid (1.35g, 50%). IN sodmum hydroxide (4ml) was added to a
solution of the monoacetate intermediate in dioxan/methanol (12ml/8mi) and the reaction was stirred at

30 ambient temperature for 1 hour. The solvent was removed under reduced pressure, and the residue was
partitioned between ethyl acetate (50ml) and water (75ml), and the layers separated. The aqueous layer
was extracted with ethyl acetate (2x50ml), and the combined organic extracts were dned (Na,SO,),

filtered and concentrated in vacuo to give the title compound as a white solid (875mg, 70%).
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20 'H nmr (DMSO-d,, 400MHz) 8. 1.17 (s, 3H), 1.20 (s, 3H), 1.47 (m, 2H), 1.77 (m, 2H), 2.23 (m, 2H),
2.32 (s, 3H), 2.65 (m, 3H), 2.95 (t, 2H), 3.72 (m, SH), 4.64 (s, 2H), 6.98 (d, 1H), 7.21 (s, 1H), 7.43 (d,
1H).

LRMS :m/z 538/540 (M+23)",

25
Preparation 110

Methy! (3aB,5a,6aB)-5-{[4-(4-bromo-3-methylphenyl)piperidin-1-yl]sulfonyl} -2,2-dimethyltetrahydro-
3aH-cyclopenta[d][1,3]dioxole-5-carboxylate
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A mixture of the stannane from preparation 127 (2.3g, 4.78mmol) and the aryl bromide from preparation
109 (1.9g, 3.68mmol), and tetrakis(triphenylphosphine)palladium (0) (213mg, 0.18mmol) in toluene

20 (25ml) was refluxed under nitrogen for 10 hours, then stirred at ambient temperature for 7 hours. The
mixture was evaporated in vacuo and to the resulting oil was added ethyl acetate (30ml) and aqueous
potassium fluoride solution (20ml) and stirred rapidly for 10 minutes. The resulting precipitate was
filtered off on arbocel® washing with ethyl acetate. The filtrate was allowed to separate, and the aqueous
layer extracted with ethyl acetate (30ml). The combined organic extracts were dricd (Na,SO,), filtered

25 and concentrated n vacuo. The residue was purified by column chromatography on silica gel using
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15  The title compound was prepared from the aryl bromide from preparation 109 and the stannane from
preparation 129 in a similar procedure to that described in preparation 111. The title compound was
isolated as a white solid (1.1g, 50%).

'H nmr (DMSO-d,, 400MHz) &: 1.15 (s, 3H), 1,19 (s, 3H), 1.25 (t, 3H), 1.57 (m, 2H), 1.80 (m, 2H), 2.23
20 (m, 2H), 2.35 (s, 3H), 2.65 (m, 3H), 2.95 (t, 2H), 3.65 (m, 2H), 3.72 (m, 3H), 4.28 (q, 2H), 4.66 (d, 2H),
6.68 (d, 1H), 7.03 (d, 1H), 7.15 (m, 2H), 7.33 (4, 1H), 7.72 (1, 1H).

LRMS :m/z 581 (M+23)".

25
Preparation 113
Methy! (3aB,5a.,6aP)-5-( {4-[4-(6-ethoxypyridin-2-yl}-3-methylphenyl]piperidin- 1-yl} sulfonyl)-2,2-
dimethyltetrahydro-3aH-cyclopenta[d][1,3]dioxole-5-carboxylate
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Preparation 114
Methyl (3aa,5a,6aa)-5-{4-[4-(3-methoxyphenyl)-3-methylphenyljpipenidin-1-ylsulfonyl}-2,2-
15 dimethyltetrahydro-3aH-cyclopenta[d][1,3]dioxole-5-carboxylate

MeO 50

0.0

2

A mixture of the aryl bromide from preparation 109 (1.03, 1.99mmol), 3-methoxyphenylboronic acid
(364mg, 2.40mmol), cesium fluoride (606mg, 4.00mmol), tris(dibenzylidencacetone)dipalladium {0)

20 (91mg, 0.1mmol) and tri{o-tolyl)phosphine (61mg, 0.2mmol) in 1,2-dimethoxyethane (25ml) was heated
under reflux under nitrogen for 9 hours. The cooled reaction was diluted with water and ethyl acetate,
filtered through arbocel®, which was washed with water and ethyl acetate. The organic layer was
separated, and washed with brine, dried (Na,SO,), filtered and concentrated in vacuo. The residue was
purified by column chromatography on silica gel using pentane:ethyl acetate (95:5 to 60:40) as eluant.

25 The title compound was obtained as a white sohd (630mg, 60%).
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The title compound was prepared from the aryl bromide from preparation 110 in a similar procedure to

that described 1n preparation 114 and was 1solated as a white foam (310mg, 45%).

15 'H nmr (DMSO-d,, 400MHz) 3: 1.20 (s, 3H), 1.40 (s, 3H), 1.57 (m, 2H), 1.80 (m, 2H), 2.18 (m, 5H),
2.67 (m, 1H), 2.81 (m, 2H), 2.95 (t, 2H), 3.75 (m, 8H), 4.57 (m, 2H), 6.82 (m, 3H), 7.10 (m, 3H), 7.29
(m, 1H).

LRMS :nv/z 566 (M+23)*.

20
Preparation 116

(3aa,5a,6a0)-5- {[4-(4-{6-[2-(tert-butoxy)ethoxy]pyridin-2-yl}-3-methylphenyl)piperidin- 1 -
yl]sulfonyl}-2,2-dimethyltetrahydro-3aH-cyclopenta[d]{1,3]dioxole-5-carboxylic acid

Me 2 I

25
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"H nmr (DMSO-d,, 400MHz) 8: 1.13 (s, 9H), 1.16 (s, 3H), 1.28 (s, 3H), 1.57 (m, 2H), 1 75 (m, 2H), 2.26

10 (m, SH), 2.59 (m, 3H), 3.05 (t, 2H), 3 60 (m, 2H), 3.72 (d, 2H), 4.28 (m, 2H), 4.58 (m, 2H), 6.73 (d, 1H),
7.03 (d, 1H), 7.15 (m, 2H), 7.31 (d, 1H), 7.75 (t, 1K) 12.9 (s, 1H).

LRMS :mv/z 617 (M+1)".

15  Preparation 117
(3aa,50,6a0)-5-({4-[4-(6-cthoxypyridin-2-yl)-3-mecthylphenyl]pipenidin-1-yl} sulfonyl)-2,2-
dimethyltetrahydro-3af-cyclopenta[d]{1,3]dioxole-5-carboxylic acid
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X

A mixture of the methyl ester from preparation 112 (780mg, 1.40mmol) and aqueous sodium hydroxide

20 (3.5ml, 2N, 6.98mmol) were dissolved in methanol (Smi) and dioxan (5ml) and were heated under reflux
for 1.5 hour, then allowed to cool. The reaction was concentrated in vacuo, the residue dissolved in water
(20ml), and the solution acidified to pH 4 with glacial acetic acid. The resulting mixture was extracted
with ethyl acetate (2x 50ml) and the collected organic layers dried (Na,SO,), filtered and concentrated 1n
vacuo. Thus afforded the title compound as a white solid (240mg, 85%).

25
'H nmr (DMSO-d,, 400MHz) &: 0.93 (s, 3H), 1.14 (m, 6H), 1.41 (m, 2H), 1.58 (m, 2H), 2.01 (m, 2H),

2.13 (s, 3H), 2.43 (m, 3H), 2.78 (m, 2H), 3.50 (m, 2H), 4.08 (m, 2H), 4.43 (m, 2H), 6.48 (m, 1H), 6.80
(d, 1H), 6.91 (m, 2H), 7.10 (m, 1H), 7.51 (m, LH) 13.10 (s, 1H).

30 LRMS :mv/z 545 (M+1)".
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6.68 (d, 1H), 7.01 (d, 1II), 7.15 (m, 2H), 7.35 (d, 1H), 7.72 (t, 1H), 13.65 (s, 1H).

LRMS :m/z 545 (M+1)".

15  Preparation 119
(3aa,5a,6a0)-5-{4-[4-(3-methoxyphenyl)-3-methylphenyl)piperidin-1-ylsulfonyl}-2,2-
dimethyltetrahydro-3aH-cyclopenta[d][1,3]dioxole-5-carboxylic acid

OMe

A mixture of the methyl ester from preparation 114 (630mg, 1.16mmol) and aqueous sodium hydroxide

20 (3.0ml, 2N, 5.80mmol) were dissolved in methanol (5Sml) and dioxan (5ml) and heated under reflux for
thour, then allowed to cool. The reaction was concentrated in vacuo, the residue dissolved in water
(20ml), and the solution acidified to pH 1 with 2N hydrochloric acid. The resulting mixture was
extracted with ethyl acetate (2x 50ml) and the collected organic layers dried (Na,S0,), filtered and
concentrated in vacuo, This afforded the title compound as a white solid (500mg, 83%).
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The title compound was prepared from the methyl ester from preparation 115 in a similar procedure to

that described in preparation 119 and was isolated as a white foam (250mg, 85%).

15
'H nmr (DMSO-d,, 400MHz) 8. 1.20 (s, 3H), 1.40 (s, 3H), 1.58 (m, 2H), 1.80 (m, 2H), 2.15 (m, 2H),
2.18 (s, 3H), 2.65 (m, 1H), 2.78 (m, 2H), 2.99 (t, 2H), 3.77 (m, SH), 4.56 (m, 2H), 6.82 (m, 3H), 7.10 (m,
3H), 7.29 (t, 1H), 13.78 (s, 1H).

20 LRMS :m/z 528 (M-1).

Preparation 121
(3aa,5a,6aa)-N-hydroxy-5- {[4-(4- {6-[2-(tert-butoxy)ethoxy]pyridin-2-yl}-3-methylphenyl)piperidin-1-
ylJsulfonyl}-2,2-dimethyltetrahydro-3aH-cyclopenta[d][ 1,3]dioxole-5-carboxamide

25
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The title compound was prepared from the acid from preparation 118 in a similar procedure to that

15

described in preparation 121. The title compound was isolated after column chromatography (using

dichloromethane/methanol 99:1 as eluant) as a white solid (107mg, 45%).

20
'H nmr (DMSO-d,, 400MHz) 5: 1.20 (s, 3H), 1.28 (t, 3H), 1.40 (s, 3H), 1.61 (m, 2H), 1.80 (d, 2H), 2.05
(m, 2H), 2.30 (s, 3H), 2.62 (m, 1H), 2.97 (m, 4H), 3.70 (d, 2H), 4.28 (q, 2H), 4.45 (m, 2H), 6.68 (d, 1H),
7.01 (d, 1H), 7.15 (m, 2H), 7.32 (4, 1H), 7.72 (¢, 1H), 9.00 (s, 1H), 10.39 (s, 1H).

25 LRMS :m/z 560 (M+1)".
Preparation 124

(3aa,5a,6aa)-N-hydroxy-5-{4-[4-(3-methoxyphenyl)-3-methylphenyl]piperidin-1-ylsulfonyl}-2,2-
30  dimethyltetrahydro-3aH-cyclopenta[d](1,3]dioxole-5-carboxamide
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15  The title compound was prepared from the acid from preparation 120 in a similar procedure to that

described in preparation 121. The title compound was isolated after column chromatography (using
dichloromethane/methanol 98:2 ag eluant) as a white solid (130mg, 50%).

'H nmr (DMSO-d,, 400MHz) 8: 1.20 (s, 3H), 1.40 (s, 3H), 1.58 (m, 2H), 1.78 (m, 2H), 2.05 (m, 2H),
20  2.18 (s, 31), 2.60 (m, 1H), 2.95 (m, 4H), 3.67 (m, 2H), 3.74 (s, 3H), 4.42 (m, 2H), 6.82 (m, 3H), 7.08 (s,
2H), 7.13 (s, 1H), 7.29 (1, 1H), 9.09 (s, 1H), 10.49 (s, 1H).

LRMS :mm/z 543 (M-1).
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was added, and the te¢action heated un or3 e was allowed to cool to ambient
temperature and was diluted with water (1000ml), and extracted with ethyl acetate (2x400ml). The
combuned organic extracts were dried (Na,S0O,), filtered and evaporated in vacuo to give the title

10  compound as a yellow o1l (quantitative).

'H nmr (CDCI,, 400MHz) 8: 1.21 (s, 9H), 3.67 (t, 2I1), 4.40 (t, 2H), 6.68 (d, 1H), 7.05 (4, 1H), 7.38 (¢,
15 1H)

LRMS m/z 296/298 (M+23)".

Preparation 127
20 2-[{2-(tert-butoxy)ethoxy]-6-(tributylstannyl)pyridine

<

LI o

Bu,Sn” N0 )'/
n-Butyllithium (71ml, 2.5M solution in hexanes, 0.177mol) was added dropwise to a cooled (-78°C)
solution of the bromide from preparation 126 (46.3g, 0.169mol) in anhydrous THF (1000ml) under
nitrogen, so as to maintain the internal temperature <-70°C, and the solution stirred for 10 munutes. Tri-

25 n-butyltin chloride (48ml, 0.177mol) was added slowly to maintain the internal temperature <-70°C, and
the reaction was then allowed to warm to room temperature over 1 hour. The reaction was diluted with
waler (1000ml), the muxture extracted with Et,0 (2x1000ml), and the combined organic extracts dried
(Na,S0,), filtered and evaporated in vacuo. The residue was purified by column chromatography on

sihica gel using pentane:Et,0 (100:1 to 98:2) as eluant, to afford the title compound as a colourless oil,
30 (45.5g, 55%).
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Sodium ethoxide (1.5g, 63mmol sodium, i ethanol (30ml)) was added to 2,6-dibromopynidine (15g,
63mmuol) in toluene (150ml) at ambient temperature under nitrogen, and the reaction heated under reflux
10  for 5 hours. The cooled mixture was diluted with water (100ml), and extracted with ethyl acetate
(2x100ml). The combined organic extracts were dried (N2,SO,), filtered and evaporated in vacuo. The
residue was purified by column chromatography on silica gel using pentane/ethyl acetate (100:0 to 95:5)

as eluant to give the title compound as a yellow oil, (quantitative).
15 'H nmr (CDC,, 400MHz) &: 1.37 (t, 3H), 4.35 (g, 2H), 6.62 (d, 1H), 7.01 (d, 1H), 7.38 (1, 1H).

LRMS :m/z 202/204 (M-+1)*.

Preparation 129
20  2-ethoxy-6-(tributylstannyl)pyridine

The title compound was prepared from the bromide from preparation 128 in a similar procedure to that

described in preparation 127, and was isolated as a colourless oil (1.3g, 6%).

25 'H nmr (CDCI,, 400MHz) §: 0.86 (t, 9H), 1.04 (m, 6H), 1.36 (m, 9H), 1.57 (m, 6H), 4.38 (q, 2H), 6.52
(d, 1H), 6.95 (m, 1H), 7.37 (m, 1H).

LRMS :m/z 434/436 (M+23)".
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nitrogen for 1hour. Hydroxylamine hydrochloride (2.85g, 41.0mmol) was then added, and the reaction
stirred at room temperature overnight. The reaction was diluted with dichloromethane (200ml) and
washed with pH 7 phosphate buffer solution (200ml). The aqueous layer was extracted with
dichloromethane (2x 200ml) and the combined organic extracts were washed with dilute aqueous acetic
acid (150ml), brine (150ml), then water (150ml), dried (Na,SO,), filtered and concentrated 1n vacuo. The

20 resulting sohid was azeotroped with toluene and then recrystallised from ethyl acetate and di-1sopropyl
ether to afford the title compound as a white solid (6.3g, 75%).

'H nmr (DMSO-dg, 400MHz) : 1.13 (s, 9H), 1.61 (m, 2H), 1.78 (m, 2H), 1.91 (m, 2H), 2.37 (m, SH),
2.62 (m, 1H), 3.05 (t, 2H), 3.20 (t, 2H), 3.60 (t, 2H), 3.73 (d, 2H), 3.83 (m, 2H), 4.28 (t, 2H), 6.73 (d,
25  1H), 7.03 (d, 1H), 7.12 (m, 2H), 7.31 (d, 1H), 7.72 (¢, 1H), 9.05 (s, 1H), 10.90 (s, 1H).

LRMS :m/z 598 (M+23)".
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2. A compound selected from :
N-hydroxy 2-[(4-{4-(6-(2-hydroxyethoxy)pyridin-2-yl]-3-methylphenyl} piperidin-1-yl)sulphonyl]-2-
methylpropanamide;

10 N-hydroxy 2-{[4-(4-{6-[2-(methoxy)ethoxy]pyridin-2-yl}-3-methylphenyl)piperidin-1-yl]sulphonyl}-2-
methylpropanamide;
N-hydroxy 4-{[4-(4-{6-[2-hydroxyethoxy]pyridin-2-yl}-3-methylphenyl)piperidin-1-
yl]sulphonyl} tetrahydro-2H-pyran-4-carboxamide;
N-hydroxy 4-{[4-(4-{6-[(25)-2,3-dihydroxy-1-propoxy]pyridin-2-yl}-3-methylphenyl)piperidin-1-

15  yljsulphonyl}tetrahydro-2H-pyran-4-carboxamidc;
N-hydroxy 4- {[4-(4-{6-[(2R)-2,3-dihydroxy-1-propoxy]pyridin-2-yl}-3-methylphenyl)piperidm-1-
yl]sulphonyl} tetrahydro-2H-pyran-4-carboxamide;
N-hydroxy 4-{[4-(4-{6-[2-hydroxyethoxy]pyridin-2-yl}-3-methylphenyl)piperdin-1-yljsulphonyl}-
piperidine-4-carboxamide dihydrochloride;

20  N-hydroxy 4-{{4-(4-{6-[2-hydroxyethoxy]pyridin-2-yl}-3-methylphenyl)piperidin-1-yljsulphonyl}-1-
methyl-piperidine-4-carboxamide;
N-hydroxy 2-[4-(4-{3-[(25)-2,3-dihydroxy-1-propoxy]phenyl}-3-methylphenyl)-pipendin-1-
ylsulphonyl]-2-methylpropanamide;
N-hydroxy 4-{4-{4-(3-[(2R)-2,3-dihydroxy-1-propoxy]phenyl)-3-methylphenyl}-piperidin-1-

25  ylsulphonyl}-tetrahydro-(2H)-pyran-4-carboxamide;
N-hydroxy 4-{4-[4-(3-{(2S)-2-hydroxy-2-hydroxymethyl} ethoxyphenyl)-3-methylphenyl}-piperidin-1-
ylsulphonyl}-tetrahydro-2H-pyran-4-carboxamide;
N-hydroxy 4-{4-[4-(3-{1,3-dihydroxy-2-propoxyphenyl)-3-methylphenyl]-piperidin-1-ylsulphonyl}-
tetrahydro-2H-pyran-4-carboxamide;

30 N-hydroxy 2-{{4-(4-{3-[2-(methylamino)ethoxy]phenyl}-3-methylphenyl)-piperidin-1-yl}sulphonyl}-2-
methylpropanamide hydrochloride;
N-hydroxy 2-[4-(4-{3-(2-aminoethoxy)phenyl}-3-methylphenyl)-piperidin-1-ylsulphonyl]-2-
methylpropanamide hydrochloride;
N-hydroxy 4-{[4-(4- {6-[2-aminoethoxy]pyridin-2-y!}-3-methylphenyl)piperidin-1-

35  yl]sulphonyl}tetrahydro-2H-pyran-4-carboxamide hydrochloride;
N-hydroxy 2-[4-(4-{3-(2-N,N-dimethylaminoethoxy)phenyl}-3-methylphenyl)-piperidin- 1-ylsulphonyl]-
2-methylpropanamide;
N-hydroxy 4-{[4-(4-{3-(methyl)aminomethyl}-3-methylphenyl)piperidin-1-yl]sulphonyl} tetrahydro-2H-
pyran-4-carboxamide hydrochloride;
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(1a,30,40)-1-({4-[4-(6-ethoxypyridin-2-yl)- methylphenyl]pxpendm 1-yl}sutfonyl)-N,3,4-

trihydroxycyclopentanecarboxamide;
(1,3B,4p)-1-({4-[4-(6-ethoxypyrnidin-2-y1)-3-mcthylphenyl]piperidin-1-yl} sulfonyl)-N,3,4-
trihydroxycyclopentanecarboxamide;
(1o,30,4x)-N,3,4-trihydroxy-1-{4-[4-(3-methoxyphenyl)-3-methylphenyl]piperidin-1-

15  ylsulfonyl}cyclopentanecarboxamide; and
(1a,3B,4B)-N,3,4-trihydroxy-1- {4-[{4-(3-methoxyphenyl)-3-methylphenyl]pipendin-1-
ylsulfonyl} cyclopentanecarboxamide,

and the pharmaceutically acceptable salts thereof, and solvates thereof.

20 3 N-Hydroxy 4-{[4-(4-{6-[2-hydroxyethoxy]pyridin-2-yl}-3-methylphenyl)pipendin-1-yl)sulphonyl} -

pipendine-4-carboxamide and the pharmaceutically acceptable salts thereof, and solvates thereof.
4. N-Hydroxy 4- {[4-(-4-{6-{2-aminoethoxy]pyridin-2-yl}-3-methylphenyl)p:pendin-1-
yl]sulphonyl}tetrahydro-2H-pyran-4-carboxamide and the pharmaceutically acceptable salts thereof, and

25 solvates thereof.

5. A compound of formula (I):

0

and pharmaceutically-acceptable salts thereof, and solvates thereof,

30 wherein

the dotted line represents an optional bond;
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and pharmaceutically-acceptable salts thereof, and solvates thereof,

wherein
the dotted line represents an optional bond;
X is a monocyclic aromatic linker moiety selected from phenylene, pyridinylene, pyrazolylene,

25 thiazolylene, thienylene, furylene, pyrimdinylene, pyrazinylene, pyridazinylene, pyrrolylene,
oxazolylene, isoxazolylene, oxadiazolylene, thiadiazolylene, imidazolylene, triazolylene, or tetrazolylene;
R is C,, alky! substituted by NR*R?, C, alkoxy substituted by NR'R?, or C,, alkoxy substituted by 2
substituents selected from (C,_, alky! optionally substituted by OH), C, , alkoxy, OH and NR*R’;
R! and R? are cach independently H, C, , alky! optionally substituted by OH or C,, alkoxy, or

30 C,4alkenyl;
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or R' and R? are taken together, with the C atom to which they are attached, to form a 3- to 7-membered

ring optionally incorporating a hetero- moiety selected from O, S, SO, SO, and NR¢, and which 3- to 7-

membered ring is optionally substituted by on¢ or more OH,

R? is H, halo, methyl, or methoxy;

5 R*and R’ arc cach independently H or C, to C, alkyl optionally substituted by OH, C, to C, alkoxy or

aryl,

or R* and R* can be taken together with the N atom to which they are attached , to form a 3- to 7-

membered nng, optionally incorporating a further hetero- moiety selected from O, S, SO, and NR’,

and R® and R are each independently H or C, to C, alkyl.

10

7. A compound of formula (I):

0

and pharmaceutically-acceptable salts thereof, and solvates thereof,

wherein
15  the dotted line represents an optional bond,
X is a monocyclic aromatic linker motety selected from phenylene, pyridinylene, pyrazolylene,
thiazolylene, thienylene, furylene, pyrimidinylene, pyrazinylene, pyridazinylene, pyrrolylene,
oxazolylene, isoxazolylene, oxadiazolylene, thiadiazolylene, imudazolylene, triazolylene, or tetrazolylene;
R is H, C,_ alkyl optionally substituted by C,, alkoxy, NR*R® or OH, or
20 C,, alkoxy optionally substituted by 1 or 2 substituents selected from (C,, alkyl optionally substituted by
OH), C,, alkoxy, OH and NR*R%
R' and R? are each independently C, 4 alkyl substituted by OH;
or R' and R? are taken together, with the C atom to which they arc attached, to form a 3- to 7-membered
ring optionally incorporating a hetero- moiety selected from O, S, SO, SO, and NR¢, and which 3- to 7-
25 membered ring is substituted by one or more OH;
R? is H, halo, methyl, or methoxy;
R* and R® are each independently H or C, to C alkyl optionally substituted by OH, C, to C, alkoxy or
aryl,
or R* and R® can be taken together with the N atom to which they are attached , to form a 3- to 7-
30  membered nng, optionally incorporating a further hetero- moiety selected from O, S, SO, and NR’, and
R® and R’ are each independently H or C, to C, alkyl.
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15. A compound, salt or solvate according to claim 14 wherein R is O(CH,),NH,,.

25 16.. A compound, salt or solvate according to claim 5 or claim 6 wherein R' and R? are ecach
independently C, ; alkyl optionally substituted by OH,
or R' and R? are taken together, with the C atom to which they are attached, to form a 3- to 7-membered
ring optionally incorporating a hetero- moicty selected from O, S, SO, SO, and NR®, and which 3- to 7-
membered ring is optionally substituted by one or more OH.

30
17. A compound, salt or solvate according to claim 16 wherein R' and R? are each CH,,
or R' and R? are taken together, with the C atom to which they are attached, to form a tetrahydropyran-4-
ylidene, piperidin-4-ylidene, [-methylpiperidin-4-ylidene, or 3,4-dihydroxycyclopentylidene moiety.

35 18. A compound, salt or solvate according to claim 17 wherein R* and R? are taken together, with the C
atom to which they are attached, to form a tetrahydropyran-4-ylidene, cis-3,4-
dihydroxycyclopentylidene, trans-3,4-dihydroxycyclopentylidene or piperidin-4-ylidene moiety.

19, A compound, salt or solvate according to claim 18 wherein R' and R? are taken together, with the C

40  atom to which they are attached, to form a tetrahydropyran-4-ylidene, piperidin-4-ylidene, or cis-3,4-
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0 22. A compound, salt or solvate according to any one of claims 5 to 21 wherein R’ is methy! and the optional double

bond depicted as a dotted line in formula (I) is absent.

23. A pharmaceutical composition comprising a substance according to any one of claims 1 to 22 and a

pharmaceutically acceptable diluent, adjuvant or carrier.

5
24. A substance according to any one of claims 1 to 22 for use as a medicament,
25. The use of a substance according to any one of claims 1 to 22 in the manufacture of a medicament for the
treatment of a MMP-mediated disease, condition or process.

0

26. A method of treatment of a MMP-mediated disease, condition or process comprising administration of an

effective amount of a substance according to any one of claim 1 to 22.

27. A compound selected from:

!5 methyl 4-(4-oxo-piperidin-1-ylsulphonyl)tetrahydro-2H-pyran-4-carboxylate;
methyl 4-{[4-(4-bromo-3-methylphenyl)-4-hydroxy- 1-piperidin-1-ylJsulfonyl} tetrahydro-2 H-pyran-4-carboxylate;
methyl 4-{[4-(4- {6-[2-(tert-butoxy)ethoxy]pyndin-2-yl}-3-methylphenyl)piperidin-1-yl]sulfonyl} tetrahydro-2H-
pyran-4-carboxylate;

4-{[4-(4- {6-[2-tert-butoxyethoxy]pyridin-2-yl} -3-methylphenyl)pipendin- 1-yl)sulfonyl } -tctrahydro-2H-pyran-4-
30 carboxylic acid; and

N-hydroxy-4-[(4- {4-[6-(2-terr-butoxyethoxy)pyndin-2-yl]-3-methylphenyl} piperidin- 1 -yl)sulfonyljtetrahydro-2 H-
pyran-4-carboxamide

28. A compound selected from-

35  N-hydroxy l-(tert-butoxycarbonyl)-4-{[4-(4-{6-[2-hydroxyethoxy]pyridin-2-y1}-3-methylphenyl)piperidin-1-
yl]sulphonyl}-piperidine-4-carboxamide;

1-(tert-butoxycarbonyl)- 4-[4-(4- {6-[2-hydroxyethoxy]pyridin-2-yl} -3-methylphenyl)piperidin-1-ylsulphonyl]-
piperidine-4-carboxylic acid;

SUBSTITUTE SHEET (RULE 26)
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methyl 1-(tert-butoxycarbonyl)- 4- {[4-(4- {6-[2-hydroxyethoxy]pyridin-2-yli}-3-methylphenyl)piperidin-
1-yl]sulphonyl}-4-piperidinecarboxylate;
methyl 4-{[4-(4-{6-[2-hydroxyethoxy]pyridin-2-yl}-3-methylphenyl)piperidin- 1-yl]sulphony!}-
pipendine-4-carboxylate;

5 methyl 1-benzyl-4- {[4-(4-{6-[2-benzyloxyethoxy]pyridin-2-yl}-3-methylphenyl)piperidin-1-
yl]sulphonyl}-piperidin-4-carboxylate,
methyl 1-benzyl-4-[4-(4-bromo-3-methylphenyl)piperidin-1-ylsulphonyl)-4-piperidinecarboxylate; and
methyl 2-[4-(4-bromo-3-methylphenyl)mperidin-1-ylsulphonyljacetate

10  29. A compound selected from:
N-hydroxy 4-[4-(4- {3-(2-[(N-tert-butoxycarbonyl)amino}ethoxy)phenyl}-3-methylphenyl)-piperidin-1-
ylsulphonyl}-tetrahydro-2H-pyran-4-carboxamide;
Preparation 84;
methyl 4-[4-(4- {3-(2-[(tert-butoxycarbonyl)amino]ethoxy)phenyl}-3-methylphenyl)-piperidin-1-
15  ylsulphonyl-tetrahydro-2H-pyran-4-carboxylate;
methyl 4-[4-(4-{3-(2-aminoethoxy)phenyl}-3-methylphenyl)-piperidin-1-ylsulphonyl]-tetrahydro-2H-
pyran-4-carboxylate;
Preparation 61;
methyl 4-[4-(4- {3-(2-oxoethoxy)phenyl}-3-methylphenyl)-piperidin- 1-ylsulphonyl]-tetrahydro-2H-
20 pyran-4-carboxylate; and
methy] 4-[4-(4-{3-(2,2-diethoxyethoxy)phenyl}-3-methylphenyl)-piperidin-1-ylsulphonyl]-tetrahydro-
2H-pyran-4-carboxylate.

30. A compound selected from:

25  4-[4-(4-{6-[2-hydroxyethoxy]pyridin-2-yl}-3-mcthylphenyl)piperidin- 1-ylsulphonyl]tetrahydro-2H-
pyran-4-carboxylic acid;
methyl 4-{[4-(4-{6-[2-hydroxyethoxy]pyridin-2-yl}-3-methylphenyl)piperidin-1-
yl]sulphonyl}tetrahydro-2H-pyran-4-carboxylate;
methyl 4-[4-(4-{6-[2-benzyloxy]ethoxypyridin-2-yl}-3-methylphenyl)-1,2,3,6-tetrahydropyridin-1-

30  ylsulphonyljtetrahydro-2H-pyran-4-carboxylate; and
methyl 4-[4-(4-bromo-3-methylphenyl)-1,2,3,6-tetrahydropyridin-1-ylsulphonyl]tetrahydro-2H-pyran-4-
carboxylate.

31. A compound of formula (VI):
35
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wherein the substituents R!, R?, R?, X and R arc as defined above in relation to any one of claims 5, 6 or
7.

32. A compound of formula (VII):

(Vi)

wherein R}, R? R’ and X are as defined in any onc of claims 5, 6 or 7, and where R” 1s a NH- and/or OH-

10 protected version of the corresponding compound of formula (I) as defined in any one of claims 5, 6 or 7,
and where the corresponding compound of formula (I) as defined in any one of claims 5, 6 or 7 contains
a free NH, NH, or OH group.

33. A process for making a compound of formula (I) as defined m any one of claims 3, 6 or 7 where R
15  contains a free NH, NH, or OH group, which compnses deprotecting a corresponding compound of
formula (VII) as defined in claim 32.

34. A compound of formula (VIII) or (IX):

20
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where R?, X and R are as defined in any one of claims 5, 6 or 7.

5 35. A compound of formula (X) or (XI) :

PO

HONH HONH

X) X1

wherein R, X and R are as defined in any one of claims 5, 6 or 7, RP is as defined in claim 32,and P and
P' are OH-protecting groups which may be taken independently or together.

10
36. A compound of formula (XII):
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37. A process for making a compound of formula (1) as defined in any one of claims 5, 6 or 7 where R!

MERZYAeanILNW

and/or R? contains a free NH, NH, or OH group, which comprises deprotecting a corresponding
compound of formula (XII) as defined in claim 36.
10

38. A compound of formula (II) .

(n

15  where R', R%, R?, X and R are as defined in any one of claims 5, 6 or 7, and where Z is a leaving group

such as chloro, bromo, iodo, C, , alkyloxy or HO.

39. A process for making a compound of formula (I) as defined in any one of claims 5, 6 or 7, which

comprises reaction of a compound of formula (II) as defined in claim 38 with hydroxylamine.
20

40. A compound of formula (XIII):
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(X

wherein R?, X and R are as defined in any one of claims 5, 6 or 7 and R'® , R? and R are indcpendently a
N- and/or O-protected precursor which, on deprotection would give a corresponding compound of
formula (I) as defined in the corresponding claims 5, 6 or 7 where R, R? and R contain a free NH, NH,

5 and/or OH group



