;e3e"h't6Th$ ARYLSULFONANI LI DE UREAS GRUBS- REFERENCES TO RELATED
APPLI CATIONS 5 This application clainms priority from USSN 60/ 100R§ filed

Sept enber 23, 1998, the discl osureﬂmﬂ‘mﬁmmﬂ\m\ji ncor por at ed2 HeMa
-reference. FIELD OF THE | NVENTI ON t invention relates to

aryt sul fonaniWPA¥1Hpkas and their use as-pharnacol ogi cal ly adtGNeS%8GEHe s

capabl e of |lowering plasma chol esterol |evels and inhibiting abnormal cell
“proliferation. I'S BACKGROUND | f aryl sul fonam des

have recently been descri bedAg}’ESEleﬂmlbﬁﬂmsers and conditions

arising fromabnormal cell proliferation and from el evated plasm

chol esterol levels. S r N i 677 20 and

WD 98/ 0531 5. Nbst pr eﬁgﬁﬁ-‘%ﬁgﬁgﬁﬁ@éﬁsﬁ%@m&? LRI car

proliferation is cancer, a generic name for a wi de range of cellular

mal i gnancies characterized b%{ unr egul ated, growth, lack of differentiation,
and the ability to i nvaddis apglsatiop clipsrriony fioe: ASSNH0L00,84% fled Septpmbent i c

med i gnanci es 73f { @Rt jhe\idchsHRTdr NbchdS He8FDrd IRTAN BY §lfeRnc2S every tissue
and organ in the body. A multitude of therapeutic agents have been

devel oped over the past few decades for the treatnment of various types of
cancer. The nobst commonly used I @@ﬁ.ﬁ; ents include:

DNA- al kyl ati ng agents (e.g., c%?ggh(ggp ai%’iﬂge, I Ios am de),
antinetabolites (e.g., nethotrexate, a folate antagonist, and

5-fluoroyracil, a pyrimdine gntagenis m _cr.ot ubul.e.di sruptors (e.qg.,
vincri st itihe, 30 vi nbl astf Hée,se'gé%‘faﬂﬁ%reeﬁ%tés tﬁﬁﬁl?"‘i{{ég?‘&gﬁl%‘FS?ssa?‘egbe& é,se a
doxor ubi ci n, phawReoleidally aétBRlagéitfapaBladf MoveFRe §ldsharcap¥sté®! Bvels hadoxi f en,
flutam de). The jdeal antineoplastic drug would kill cancer cells

sel ectivel y, iphipking afpormat erdk RIpWIGEAtEn| ndex rel ative to its toxicity towards
non-, , malignant cells. It would also retain its efficacy against

mal i gnant cells, even after 2 0 MAR 2003 WD 00/ 17159 PCT/ US99/ 22013
prol onged exposure to the drug. Unfortunately, none of the current

chenot herlgpi es possess an i dﬁglcpf)‘?ggql\en d\fg;)%h}zpfhs?gﬁ%mﬁry narr ow

t her apeuti'c i ndexes and, in prac y every instance, cancerous cells
exposed to slightly sublethal concentrations of a chenotherapeutic agent
wi || devel op resistance

to such an ent, d quit ften cro 5
resi stance to several &H@Pg%f PR 5@?’@8%@2@3?&5 ‘Eﬁnidééqr’?,eggmé%mn

chroni c skin (8843 8f §R&RLIAA c8RBridhY aFiQi%gWo%%%ﬁnélfceﬁE:Voli?&@dicﬁﬁarﬁ"f?om
pl aques, is generally thought to be the result of abnorimal cell

proliferati orelevited plasowenhielestemlfavelst SeanforygrempleoPCT aubli¢atanoWQ $E3@pi7der i s
and i nconp| et { tkation of keratinocytes. Psoriasis often involves

t he scal p% %18\3\'/5\/6 r/l(gsgsllj back, 10 buttocks, nails, eyebrows, and genital
regi ons, and nay range Mostpeamalent amdrpalisaatdsdienoniay froanmedingrmke kell picdiféragon

resulting in psoriatic arthritis stul ar. psariasis, and. exfoliatjve
boriati e deriAbIELS ARG HEPENIE OFCo R QP gtop T SaaeBringl Phier
cases are Oftlﬁﬂegdk&@d gt‘éwm,tldihktcfflalff@éntﬁﬁbﬁ,laﬁ@%e@bﬂlt?&inbktte 168 BssuBY @ Cases
may be treated wth antiproliferative agents, such as the antinetabolite

met hot r exat e, Metagtagings Biepe meoplastiomalignarfiss efbrctivyitly wripus degrees 9f prenalence,
bror mal 15 hi ST Bdy SFoEa) fLEbed: oy R A A A b er e
vascul ar snooddvelupsd beerdled past femedecades fargbls treatment of various types of cancer. The
most commonly used types of anticancer agents include: DNA-alkylating agents (e.g.,
cyclophosphamide, ifosfamide), antimetabolites (e.g., methotrexate, a folate antagonist,
and 5-fluorouracil, a pyrimidine antagonist), microtubule disruptors (e.g., vincristine,
30  vinblastine, paclitaxel), DNA intercalators (e.g., doxorubicin, daunomycin, cisplatin), and
hormone therapy (e.g., tamoxifen, flutamide). The ideal antineoplastic drug would kill
cancer cells selectively, with a wide therapeutic index relative to its toxicity towards non-..

malignant cells. It would also retain its efficacy against malignant cells, even after
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inflammatory di sease states, where endothelial cells, inflammatory cells
and gl onerul ar cells are involved, nyocardi al |nfarct|on wher e heart
nmuscle cells are involved, 20 glonerular nephritis, wher e Rlﬂjrhféﬁ |s are
i nvol ved, transplant rejection, where endotheli al cells are invol ved, :
i nfectious dMQeEEI9such as HI V infection and malaria, where PEEMS3Y#03mune
cel I's and/ or protdiged exﬁoemteedtmdnh@ Ianibrtumayvmte odrid ctlhentldhlsmothbfabfé@tl ous -
and parasitic a ents pf % d\&ﬁg bacteri a, %panosomes , etc) are
al so subj ectP‘ESé &dqa] et Eer P @P%?F?Vé%’barﬂor% CIREPHY 1{111@(% &:Pfﬂcncaﬂy
conposi ti O”Se@é?pxrﬁﬁﬂp@'éﬂx%%rougéel%%%bb@a'ﬁ stightly Q0PRMaCOmeEt s 8F i Sease
characterized by the presence of dry scales and plaques, Is generally

t hought to behentpsherepaytic agant aithdevietdp réerstranq@ri@rs\ilq’neaneagﬁmnancﬂthete@rftceames-
results fgo erm s and inconplete

differ entsrr atrrr}eg%paglw{?greg%@h@é?%nRJOIBsagfr?? a%lng often invol ves the scal p,

el bows, knees, back, bB$drmexk,sa, comncbrschrerytebkm\dﬂ;ea@rwaxgetaniaﬂbyrtﬁgpﬁséhce and

may range in.severity frommld t itati ulting in
psoriatic ar f]Wr’tcf‘lie§m¥ dplaquss a5 g'f)%e tyatg?‘ég)ﬁt EPne‘Ef théfe‘é}‘ 8%?%%@(5‘1"} 1319 eration.
dermatitis. fiRe HiledsaR@MIts fFomUlyBerPrdlFérbtid6f tRE Opil@RdiSandYhtsigflegases are
often treated with topical corticosteroids, but nore severe cases nmay be

treated wt hdeffmrtsuatm oirematinpeytey difosiasiseften igvolyvesdthe saainretbaps) knees, back,

st apt e10 coPuios Tt Y053, BBl no NI D 6 PGk BPuTIn B, b ©
di seases assextranalyl debthtatxag; rednhmgrinlpbgridhiic gtthmm; @hstuthr psekihsib,and proh'atﬁ‘&r ation
i ncl ude restenosi.s re i nvol ved

] et oy PR de S KR st PR e R oDty Mfercabtte P o1 | o

and gf ormer ul akategith t@sical lcbMiRbitedids MO GRIrélbdkerd dakady W treavddatieh hear t
nmuscle cells are jnvol ved, glonerular nephritis, where kldneg cells are

i nvol ved, tr&h%ﬁfphﬁfa“r"’éjaé@tt% sveh annls antigperbokis methotsapies ths IINA syshesisd
infectio f where certain inmmune
cells ang?or %ﬁﬁ ?\l:‘égctuggf agg%elrﬂac?(g&]?lﬁ?/g vg !é'g Ic?lre\e | i ke. I nfectious
and parasitic agents p&thegdisgasegassheiatea mith, antmbytpmm&@ﬁpveﬂuﬁgallulm c) are

composi t1 ons PGB BHAS PeRe ek st g Eiab Bl IR PR i sease
characteri zednﬂwmhkterypdte@emae@fmﬂfe/enﬁmblea cally] infladthi@ery dels @RIEombiuyar
t hought to be the resrlt of ab cel Ih%%BI iferation. The |sease

results fromCAYHYEFBreNiedemyes algp: af‘h’@“e?i FATSMYSRIE fele GrFnKelged
di f f er enppat ig@finGhiak &8 AT ERidnE S Qs 3 isvald e ttah@mk ét}‘&utoﬂ ew1§e9@| P,

el bows, knees, back, buttocks, nail's, eyebrows, and geni regi ons, and
may range in esgothelial gelisraserinypivad tinfegous)diseases sychars il |1t1&pr1¢rgandrré@,lam,r ng in
psoriatic ark@{:n%]!:e%!amo&?ﬁﬁﬂeacrellgﬁ%érao%}'lé?nfr@&g S’éifs%é ﬁ\%%ﬁi %ﬁé?'iﬂe‘?} KeC

dermatitis. erape cure exi st cases are

often treat Ednfﬁictldmstaﬁﬂlpﬂﬁ.htttc apintcpEs tse (aog. dmctehmttryrpsmmcesomesgém%t Ceats)%e fey be
treated with aptiproliferative agents, such_ as t.he antinetaboli
met hot r exat e,SUPJ§E tmtewﬁtm%lgfe Uy, pontiol Bing, e SBRGcheamPosifionsand cmnermdabur e

di srupt erpscol ehi cine. 306/ cOARATRONASKALAiI86 cirdckerRBd BP BRIMBhde 4F gh
| evel of cellular proliferation include restenosis, where vascular snooth

muscle cells chvecalmﬁ\pé@,ues,rﬁaeamar ropek tg ba dhe result of abnogmal eclpraliferational
cells, infl amﬁx&t (ﬂ:ﬂﬁ ocar di al

i nfar cti on, er e Seegtlr(?:%dll§S misc h%egﬁpgfég%nfbﬁvﬂgfe\yg%%isgﬁge%gﬁlglﬁnephr| tis,
where ki dney diffefestiation dfikentiveqyfest Pamlwlsaxfterxmeujoé\@s rtm;alwmb@«vg’snmsdhmh,el i al
cells are i nvoI ve Esfec i ous 4 aﬁgs such nfecti. i)n and I ari a,

where cert ai n°Y B35 FYOTANU AT & FEIOR @Bagﬁyégﬁeénﬁ?‘@n YNGR a0

the |ike.30 nf8glehRUsdedilsaia, Asulking irtgRFkee ﬂﬂﬁttﬁeﬁ)dsmlﬂ psb@@sﬁs?ﬁrhcﬁexfohatlve
trypanosomes, fungi, etc) are also subject to se ectr ve, &ol ifer atr ve

control usi ngpﬁtoﬁétl%dﬂé‘}'f@tjtls cﬁﬁﬁtﬁéﬁp@?wra%% cepepgieeftent s
one obj ect of tr&engd ‘?ft oibq%al E&Yi &tér{ﬁas pevéqui'e%? eRste fu@th directly
or indirectly are |vr |ng cel an are use in the
treat nent of marpmdrff:rauwc agentsnshcbastteranametahbletemabhrstcxaﬁasbuDarA syagltesisosi s,

i nflammat ory di se aut oi e dis s s.._and i.asis. A further object
of the preseni™¥ StH éﬁwr%y‘frga Wﬁ‘?é‘t)ﬁ&’g%t e*?ﬂf@ﬁf?iqgg%om tions for
treating the conditions described herein. 2 0 MAR 20U3 WD 00/1 7159

PCT/ US99/ 22013 Still further Ob] ects are t@ provide methods for killi ng
actively proliferating cells cerous, bacterial, or epithelial
cells, and treating all typ%{JBSTd'ﬁlﬂ'ﬁ S,HEDTG(HUbE%)I nf | ammat ory, and
gener al | y proliferative conditions. A further object i's to provide methods
for treatr ng ot her nedi caI condr t| ons char act err zed by the presence of 5

- s e N 1 o o — a el - ——



The invention provides novel arylsul fonanilide conmpounds, as well as
nmet hods and conpositions relating to novel arylsulfonanilide ureas and
their use as pharmacol ogically active agents. The conpoundsgaygk 2003

- conpositions, find use as 15 pharnacol ogi cal agents in the treatnent of

di sease stay@sonsy ticularly hyperchol esterol em a, ather oselcgrussy/soixrancer,
bacterial infections ofldiRaQs haskited Witndh dbidthHITRAUBAS of Aliidie
0 e fnventio

devel opnent of such agents. e conmpounds n have t he
formul a: 2 polHeratibh McNd©res@nasis, SvidrdReasRil20snarotlampbde calisertt ineslvéd;, accept abl e

salt thereof, In the . formula above represents an oxygen atom a, sul fur
at om or NH}“W%@%W/%B%@@% W Feéngg?gﬁ C?ﬁﬁ’ Py C%WWPG%‘M’

het er ocycl icglld 4B Snvolvell; fagddkdidlinfatctbn Godre hedrOmlideyd celld b involved,

aryl (C1-C4)al kyl, aryl (Cl-C4) heteroal kyl, heteroar Y@Laécl' Cg.)al kyl, 25

het er oafy| (Etmaslanserhrigisd whare kigney eslls teiipvelyed, trrnsplesdirejesien.vdierai t h R3 t o

forma 5-, e t; CW Gt ' [ . -he ar .| C or
non- ar ot (h2o el SRR LR 08 BORKR dRolet R IIAT RN R PBBAL

hydr ogen, (erd&rmirkipimare (el dndly)dtietr énfoctédkgdlls akddivslvahahd she liks, not ed
above, in sope.enbodi nent.s R3.is copbined wth Y and the adjacent nitrogen
atom to T onRERiNBeEH Sagarr eeviener Sate e B5ert, tprnsBgesyiigh ek 3o

PCTI US99/ 22Q8;3ct to bélectbyppslifefadve amtrebesiiSthd yokijeg eompbidi @@ and cékgodddial kyl ,
(C1-C8)heteroalkyl, -OR1 |, -SRI 1 and, -NRl 1 R12, wherein R 11 and R 12

are eadfl i ndependent IRFOm3sHy 8 GRMOp Slrpnicgy iy dispascorhagacterieey bicthe prgenagiof The
synbol Ar r td E =X~ ~
B0 - HB0S BrdTC o PR B geh e RAIRL SLOUR AU ARSI RTERCE g x
2 are each Thedbgsesedmssulisyirom hyperpelifratiomhéthaspideusis ofid inhemplesent i nventi on
use pharmacgrt ical. corposi.t i nt ai_ni.ng. ¢ opnds ,of .t he foregqoing

i fre;[xtfi:anon 0?2%31} }\('\53{.@ fgorlfglfs %heighnéfgﬂgse e rféar%?’ e&ovga¥_he8r,

description e gen rivul a ort ﬁfl"such as
cancer, badhgotial nailf epbiavssapisgenitalatgions] @ndinage Falae irest erigIfom mild to
e o o e S BRI oL LS an D berl Lo L nem e B el the
one or Nor &sgfjatid@rmuii€ o heAPaRictdukistsfor B&rfakis DRBfdR E5bdk GFed HE
DRAW NGS Not appli cabl e

treated with topical corticosteroids, but more severe cases may be treated with

antiproliferative agents, such as the antimetabolite methotrexate, the DNA synthesis

inhibitor hydroxyurea, and the microtubule disrupter colchicine.

20 Other diseases associated with an abnormally high level of cellular
proliferation include restenosis, where vascular smooth muscle cells are involved,
inflammatory disease states, where endothelial cells, inflammatory cells and glomerular
cells are involved, myocardial infarction, where heart muscle cells are involved,
glomerular nephritis, where kidney cells are involved, transplant rejection, where

25  endothelial cells are involved, infectious diseases such as HIV infection and malaria,
where certain immune cells and/or other infected cells are involved, and the like.
Infectious and parasitic agents per se (e.g. bacteria, trypanosomes, fungi, etc) are also
subject to selective proliferative control using the subject compositions and compounds.

Accordingly, it is one object of the present invention to provide

30  compounds which directly or indirectly are toxic to actively dividing cells and are useful
in the treatment of cancer, viral and bacterial infections, vascular restenosis, inflammatory
diseases, autoimmune diseases, and psoriasis.

A further object of the present invention is to provide therapeutic

compositions for treating the conditions described herein.
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DETAI,.LED DESCRI PTI ON OF THE | NVENTI ON 20 Definitions The term "al kyl ," by
itself or as part of another substituent, nmeans, unless otherwi se stated, a
straight or branched chain, or cyclic hydrocarbon radical @ Br

conbi nati on thereof, which nay be fully saturated, nono- or pol yunsaturated
and can i ngbwdgrdy- and nulti-radicals, having the nunber strassdmmaat ons
designated (i.e. Clg§ < Exanpl,es of. sat urated
hydr ocar bon radi cal %tgll #c@ﬁggﬁgé%%ggo éf&gi}&gw%&ﬁ%c{%ﬁgfl}ﬂheﬁf h el?flp boﬁl(gif%"}g

i sopr opy! cells; smoh wib carfcetous,yagtetialptdpjthelia eelisharid/treating @ll ayyes wF cancers,

(cycl ohexyl.) net hyl , cycl opr opyl net hyl ,.. honol ogs,.and is rs.of, for 5 2
R L R ) SAHYT %",%%Hl‘“&énﬁﬁ?‘gﬁ?f-%%@/ls,to n- hepty! ,
n-octyl, pRdidehfethddsTor entivp dterRlREM RhHbnIERRIdPe@BE ttReprbdFeLse or nore
doubl e bonds or triple bonds. Exanples of unsaturated al kyl" groups include
vi nyl ,5 2- ppisiie pipliferating gells, spch avpsoriasngnd other(skin distirdergl ), 2, 4- pent adi enyl ,
3-( 1, 4-pent adi enyl 4 . I d..t he higher
honol ogs and 5 isom}e\F1 gﬁ%ﬁkﬁgﬁé leg}s#feg@%yaﬁ?%ﬁaﬁ?%éwg? %%;d\}}m% seP %”8?‘38,““%5% al so
meant to shili¢dicehe¢ b Sremdbe Follwiwingdesofiptadnkanid ctbédisned in nore detail bel ow as
"cycl oal kyl" and "al kyl ene."” The term "al kyl ene" by itself or as part of
anot her substituuent neans a dival ent radical derived froman al kane, as
exenplified by -CH2CH2CH-CH2-. Typically, an alkyl group will have from1l
to 24 carbon atoms, with those groups having 10 or fewer carbon atonms 10
bei nglQreferred in the pr e§yMMgA=WéQIT SHE R?VENENQK\ al kyl " or "I ower

al kyl ene" is a shorter chain al kyl or al kylene group, generally having

ei ght or fewer carbon atons. The term "al koxy," enpl oyed alone or in

conbi nati on wi th ot libe inventimm mreddss, naval aglsulbéinaeilide sempowatdeths veadl &l kyl

group, as dﬁfi nedd above .cong ct gd tolthg r]femai.@%?r of the .nol ecule via an
oxygen at Birnody i campqshiong relatfiedo npys! apdsyliopgligs uregs af‘g_tﬁ‘?‘f)b‘?}@, 2- pr opoxy

and the hppligfacslopihiogsctiab dgdnd) MHeSompaends@hicomPbHRbkdKd use P! oyed al one
or in_conbjnation with other terns means, unless otherw se stated, an al kyl

gr oupl? as Pharmaplagisplagents dutha deptarent of disrasq Baas. Radiculsslyt he nol ecule via a
sul fur at . I XY L.t o).t H.Qet hoxy
(ethylt hig ,er%bﬁ%itegglﬁ ’3&%%1@ 2-1 olglgbérag%‘%}g%c gbﬁéyltngéeﬁh?%ﬁg@b %Jalél%’%lgggs and

i somers. Tdad compouridsdorthe dévejdpntenbgf suck efdntorThercoopobndsaifitominwérttionanot her
term neaps, k{nléassﬁaqt herwi se stated, a stable straight or branched chain,
or cyclic ﬁV& %&Wb(’)n radi cal, or conbinations thereof, which may be fully
saturated, nmono- or polyunsaturated and, cdn include di- and multi-radicals,
consisting of the stated nunber of car’&oglLa ofs 25 and fromone to three
het eroat ons sel ected from theqgrpup condi st ng of O N S and S, and
wherein the nitrogen and sul futfato y oPptionally be oxidized and the
ni trogen het eroatom may optiAnall gpat erni zed. The heteroatonm(s) O N
and S may be placed at any int erir.'pr \'rftz‘l on of the heteroal kyl group. The
heteroatom Si may be placed at any position of the heteroal kyl group,

i ncl uddng ok hphpasicéutizallpnscceptable stlntheadoKyl group is 30 attached to the
remai nder of the nol ecul e. npl es i ncl ude - CH2- CH2- O , -CH2

CH2- NH- CH3, - CHe- mé-?@(?éﬂ@l}tﬁ%vex -rﬁeaﬁfﬂeﬁﬁge“-@@z@?&?“sem@%ﬁa
-CJ-lZ-CJ—lZ-%QQ}I%bQ;g@g@n_-G-l:G-I-OG-B, -Si (CH3)3, -CH2-CH=N-OCH 3, and

The letter Y represents hydrogen, a heterocyclic ring, (C1-Cg)alkyl, (C1-
Cg)heteroalkyl, aryl, aryl(C1-Cg)alkyl, aryl(C;-Cy)heteroalkyl, heteroaryl(C1-Cy)alkyl,
25  heteroaryl(C1-Cg)heteroalkyl, or is optionally linked together with R3 to forma 5-, 6- or
7-membered heterocyclic ring which can be aromatic or non-aromatic.
The symbols R1, R2 and R3 each independently represent hydrogen, (Cq-
Cg)atky! or (C1-Cgdheteroalkyl. Additionally, as noted above, in some embodiments R3

is combined with Y and the adjacent nitrogen atom to form a heterocyclic ring.

4
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-CH=CH N(CH3)-CH3 . Up to two heteroatons may be consecutive, such as, for
6 z o MAR 2003 WO 00/ 17159 PCT/ US99/ 22013 exanpl e, -CH2-NH OCH3 and

" -CH2- O Si (CH3) 3. Also included in the term"heteroal kyl" apey MaARSE0Y adi cal s
- described 'in nore detail below as "heteroal kyl ene” and "heterocycl oal kyl ."
The. term "hetw0oslR§d ene” by itself or as part of another suBETIUSE¥ROIeans

a dival ent r a4l 4 r l e E i H b arll

S Go s cgerprd T ¥R AT AR ¢ CoBFTR LRy, 081k
het er oat oms cgp Al SO\RLIAHRY & 19" ah_of the chain termni . Still

further, for %?ky?néflgﬁgng h’e‘?ﬂée%%g?kylag&h)g |Fﬁ%ﬁa%‘b‘“é‘?%%%‘}‘fyiﬁ%?’( 4" a1l

f)jt her i nki ng:sgmwrbg(.@g.%me@galm_rei n, no speci f| c orilent ation of the )
inking groupis inplied.” The terms "cycloal kyl" and "heterocycl oal kyl ", by

thenmsel ves or in 10 comrht Bahbod Arweprésents Aanbdtitedaryl £PUE SR Eted fisthess

ot herw se stated, cyclic versions of "alkyl" and "heteroal kyl",
respectively. Addi1ti onal ly, for1 het erocycl oal kyl , a heteroat om can occupy

the position at whki het e i'S at—h@@ t heM e Praimd

”~

nol ecul e. Exanpl es ude cycl opg | , gﬁ& eyl
ept yhy, car e |ike. Pl es of

1- cycl ohexenyl, 3- ’Cﬁ 0
2D, 6-tetra ydrg%/lridyl), R peridinyl,

het er ocycl oal kyl i ncl S
2- pi peridbnyl, 3-pipertdinyl, 4-nofpholinyl, 3-norptdlinyl,

t et rahydr of ur. 1 7) r r.an-13- hydr ot hi en- 2-yl ,
tetrahydrothf§2@§@¥%,m&ﬁ%ig@%%??Lyeﬁgg%gﬁg%ﬁggﬁﬁé1, and the like. The terns
"hal 0" or "hal ogen, " byht hetinds vithe presas ipentiorfisegphamieeutkubsingosgiohs nNean,
unl ess otherw se, stated, a fluorine,.chlorjne, bromne, or iodine atom 20
The t e m " ar PRRINGHESERAOURGY RfEF t9FeEpine dssrbipan p e e orai g s (e.g.,
aryl oxy, aryltcRinny of pHthd1edKiudh a@ABE, bdeRrRBMIRLBRY, photRsig! at ed, an aromatic
substituent which can be a single ring or multiple rings (up to three
rings) wiich hypercheleserolegia hwrosglerosisrpaaereatéiisa pechitypprlippproteingmeja. Bripflsach
contain from in
t he nitrogentgﬁﬁggﬁﬁ)E?H%P%E%ﬁggg&%gﬁfg Sﬁﬁg%gﬁﬁﬁﬁgég%”éﬁﬁﬁﬁﬁg§§%$ﬂﬁ@$bgen
atons) are opffittersabjegt cpugtositionzed. The aryl groups that contai n heteroatons
may be referred to as "heteroaryl”™ and can be attached to the renmai nder of
t he nmol ecul e through a carbon atomor a heteroatom Non-limting exanples
of aryl groups include phenyl, 1-naphthyl, 2-naphthyl, 4-biphenyl,
1-pyrrolyl, 2-pyrrolyl, 3-pyrrolvl, 3-pyvrazolyl. 2-im.dazolyl,

4-im dazo‘lsyl , pyrazinyl, 2° B#IC,ISER‘XQ%QF%HE?M‘AQB‘R% , 30
3-isoxazolyl, 4-isoxazolyl, 5-isoxazolyl, 2-thiazolyl, 4-thiazolyl,
5-thiazolyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl,
4-pyridyl, 2-pyrimdyl Noapplidabledyl , 5-benzothi azolyl, purinyl,

2- benzi m dazolyl, S-indolyl, 1-isoquinolyl, 5-isoquinolyl, 2-quinoxalinyl,
5-qui noxal i nyl, 3-quinolyl, and 6-quinolyl. Substituents for each of the

Z 0 ~UR Zoo3 w0 00l 17159DRCTAMUBDMEICRIP EHONONATHHRIINMYENTION) systens are
sel ected fromthe group of acceptable substituents described bel ow. The
terms "aryl al kyl" and " " aryl heteroal kyl" are nmeant to include those

radi cal s i n Wypfditighs aryl group is attached to an al kyl group (e.g.

benzyl, phenethyl, 5 pyridylnethyl and the like) or a heteroal kyl group
(e.g.) phenoxynethyl, 2-pyridyloxynethyl, 1-naphthyl oxy-3-propyl, and the

| i ke). The aryl al kyl a?ﬁla%%% h@;ﬁ{% lit‘é?lt%gésgiréﬂﬁof%&heli%g%tﬁ@énlt,%ééﬁgltl@iléasf rom

1to 3 aryl noieties a et er oal portion by a
coval ent bondotherwise stated, agtreight aribregichasl chiioy, oegatip hpdrocareyrcladiablkgd  or
het er OCyC%) al ggn"nbi%t%f‘ﬂherel:gt{ wg{cx lran?/tb% rﬁ%%'l slél}/l}rat%{i,onhjgﬂso’- ogpcn%nesgt%?'a:[tgcfn an%aégn

: include di- and multi-radicals, having the number of carbon atoms designated (i.e. C1-

C10 means one to ten carbons). Examples of saturated hydrocarbon radicals include

groups such as methyl, ethyl, n-propyl, isopropyl, n-butyl, t-butyl, isobutyl, sec-butyl,
cyclohexyl, (cyclohexyl)methyl, cyclopropylmethyl, homologs and isomers of, for
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10 occupy the position at which the group is attached to the renai nder of
the nol ecule. For exanple, the term"aryl heteroal kyl"” is nmeant to include
benzyl oxy, 2- phenyl et hoxy, phenet hyl arm ne, and the |ike. As used herein,
the term"heterocycle" refers to any ring having at | east one) MRe20ht orn
ring menber mis neant to be inclusive of both heter

groups, het e?‘vé)aurf}g%éroups and ot her rinds having one or rmregﬁ%?'les?%}%

~and opt i onaFXampjp- mntwanénems &thﬁ’i’a’ﬂ:éﬁo%ﬂn@@ the 85? cAn mysatlaa@é@léqyégmm)
addition to t I er oar yI
groups, the [‘gﬁ?ﬁﬁ et er oc&%l(a\ébglgﬁg'?& es 15}95"‘5“% ;Efxg%ﬁ%ﬁ? u‘ﬁlﬂmﬁ{}ﬂ an%tl

1, 3, 4-thi adgamxpls yﬂcludpymm,oz yltoperiyl,z;r&yn 2tietpeateally D- (bmaldlémﬂ), At4-panadistlyl, As

Femi nder . 28 4 ERBSHI Bt Eofry ot i BRI 330 L bR SRR ampiBes Akt om
ring menper jsobed) THe ke “dRAy Nl &L Bﬁlef\ﬁsgnoted 1531411§d’*neant i glcRideahdsy! . " "aryl”

and "heterocycle") is meant to include both substituted and unsubstltut ed
forns of thdeiiyaivenelalkylsigfiaed in nmore feteil balosiasseyelesdkyls andialisdere.t Jhe of

radical ar en&fl O‘éﬁkﬂ@g} g?ﬁ\é’elf M?ﬂ&tg‘fﬁ@%tﬁer 86 tft@e%tg" FP@ a &OQFQQFc%cﬁ%Ien

radi cals (i e group eh reterte as a ene en |,

het er oal ky| drey arhaikareoas éoemplhﬁedibky(hlﬁtCHgQHbGbllzkyTymMIyeamaiyyll grahkwil]
cycloalkenyl and heterocycl oal kenyl) can be a variety of groups selected
from - haye fremyrd to 24nqathrn atempgwith thasggroups hayiag & or fegjeRcaRbew atoms OC( O) R

N O ngfgﬁﬁ“gpﬂﬁﬁ?%h&ﬁ AR LB SN A

-NOZ in a nuhmerall«yhnkalhglemgxqu,egeoerald)y b&hhglel);htvméﬂeermaﬂmntahmst ot al nunber
of carbon atons in su radi.c ) eac dependently refer to
hydr ogen, unsubsti t ut gﬂ‘ mkylehﬁ’ﬁﬂeﬁégélfz8é}w1 "Eﬂﬁ’é’ﬂb‘@i}’i‘ltg‘i ryl,
aryl substi tdagel Metsbodqeawh@é.tﬁxgma allyD SRS L dstddtiBel oY | confdckedty 118
t hi oal koxy groups, or aryl 2 0 MAR 2003 WD 001 17159 PCT/ U899/22013 (C
1- C4) al kyl g@re@péer %%mﬁwéﬁdlawn XY BeTRAtP A HISH a8, éom@r@éﬁ@equrm@wyaﬂnm
they cansbe ne s ma 5-, 6-, or 7-nmenbered

15 g Z gﬁg waﬁd‘ﬁ%e'ﬂ a% ePH&HolGEs‘Oa{HgéQOiﬁé?é

ring. For e to 1n pyrrolldlnyl and
4- nor phol i nyl . Si m | arllhg tersutibioklkoent smployed Henaonih cgmbinpsomweh wérer edmand

?Ele)zsé‘el eE:t ed from ha{}jfﬁ ﬁtat%'ﬁﬁa&o&gug ﬂsmiﬁy&f%w COW%%%WNH NO2,

- NR' C( NH2) thxamBHcE(ﬂN-EbebHe viz &3ufuRatony, §db)ad Hor exahlpgR, 2NBmBthoxy N3,

- CH(Ph) 2) perfluoro ClC42a koxg/ and erfluoroé_é 1-C4)al kyl, in a nunber
rangi ng frorfedpdhiod thipsthogy Gthyitha)el-tyerrapsy hueweegxy(ﬁldtth%hlah@mat. c ring
system -gnd pAg)i&sRnd dachd®. are 10 independently sel ected from hydrogen,
(C1-Cg) aI kyl and eteroal Kyl , unsubstituted aryl, (unsubstituted

aryl)-(d -Cq)al kyl , aﬁﬂie(tmdtxmroétlwl dDYeitSyllf)Doi(WO(ﬂ(binm»aﬁanoth'Emnof t he

substi tuents _on adj ace at ons i onal | aced
oen 5 Sonsnesnihas SO MRisRla SAHe isfin bk BTN B St fialefbinc
i ndependent | ddicNtbr, contBinatiothitheredf, vehidli g} 8e PORGatuRded, Ghdnd- apdlnire@aratedf

fromO to 2. 15 Al t natlvel t he substituents on a ent atons of
the aryl ri rR§dFaY INSHAESHAD ymHe r\é@&?a&ea&wnew glesﬁﬂé%.c{mtlﬂ%??sqrg%@%r mul a

- A- (CH2)g5- B-an gk gh@tﬁhﬁ@@egrcﬁfﬁné Q%%Qﬂﬁrmﬂe)grd%nmsm@ of O,N}si ands
-S(O-, -S(0O2-, -S(0O - or a single bond IS anlnteger of %roml

to 3. One ofartdhehesmn@ieenxtmmndfsukaeatmwnﬂY ngtlcsmllf bc aeidizedgndibeingrgeny be
repl aced w thet r8%81?1 gﬁ?o%allﬁ:é ﬁaart]eq}nz § | 'Yh e\f\é?% L;é)'l )l %%tg {nﬁ? BL Elagéh 20

adj acent atons | onal
substi tuent afany ﬂlﬁefﬁ&rpwlluan of ﬁd&)&&fdﬂl{)ﬂg&)@ Thmhete&)a&nﬁﬂdmhy be placed at any

S0} or Basyiytane helarpukEiascun Srebkiiniane pasilaget whishe e SIS 5
sel ect edyf I O AL BARreRai MRS BPSE hidicBEt. (}:ﬁlamg@s Hdtde OB -CRSD- bﬂg,el(mz-t he

term"heteroatom Is neant to include oxygen
CHj-NH-CHj3, -CH7-CH»-N(CH3)-CH3s, -CHy-S- CH2 CH3, -CH-CH2-8(0)-CH3,
-CHy-CH3-S(0)-CH 3 , -CH=CH-0-CH3, -Si(CH3)3, -CH2-CH=N-OCH 3, and

-CH=CH-N(CH3)-CH3 . Up to two heteroatoms may be consecutive, such as, for

6

SUBSTITUTE SHEET (RULE26



25 nitrogen (N), sulfur (S) and silicon (Si). The term "pharmaceutically
acceptable salts" is neant to include salts of the active conpounds which
are prepared with relatively nontoxic acids or bases, dependflﬂgMb'ﬁ BRe

- particul ar substituents found on the conpounds described herein. Wen
conpounds of We0{Fé8ent invention contain relatively acidic PCT/US99/22013
functi onal i t ieg@mple a1 ANHIOCHR add-Cidy-OsSi(EHiz )ge Addetiacladst iaYhewerhact i ng the
-neutral form of such compounds with a sufficient anount of the desired
base, either “hetatoalkyl”iate thoseratighls dejcribed ingndrg datail beboargs| “bstersialkyleneXd

00/ 17159 2~ Q R 2 RGTLLUS 2 eut i-cal ephabl e bas
addition salt Ee FW@Y%%ék}deéth%]%%o%%é‘rg?%g]@ﬁ%cl%%%?gﬁ%ﬁﬁ?ftcﬁ%%hﬂ a&aﬁxtgerﬁm no,
or magnesi umnseh a divaleat Sidivhl derivedirdm héleesallgdmexerdplifidd tyhe present

i nvention_contajn.re LV basj ti lities, .acjd addition salts can
be obt ai néd b@ﬁééﬁﬁﬁm%é“%ééﬁ?‘&%ﬁ%‘@@héﬁﬁw Eaﬁb%}ema@ﬂtm Broyps,
sufficient a nt . of th i i i . . Orahhe.a,Sui-tahl e i nert
Sobvent - Exalbrate s i S SRt & IRl ERNP Sl pPuR ki er

i ncl ude t hosendéeiexatkylene tinkingeamps,as acllds allioker hyldnggloups descriteddiecds, o C,

nitric, carboni ¢, mnohydrggencar boni c,. pho ori c, nmonohydrogenphosphori c,
dihydrogenphé@ﬁﬁg?PB?“@%PF&%F@F&HWﬁﬁﬂﬁwﬁ8§Bﬁ§ﬂIfuric, hydriodic, or
phosphorous acids and tifhg wdrids®cy dGaliet AndeheleRRySI8AIkPI AR ¥ BCkIfdsQRIn
relatively 10 nontoxic organic acids |like acetic, propionic, isobutyric,

oxal i ¢, ril efdombinptibn it othss termiscepressntiunless othemse stated aydiciversionapflel i c,

pht hal i c, ben syl f.oni o1 ONL4Gae: Gt S k€, ri
met hanesul f onizdg(fgl?a#lg ?Heg&laln{%]e J 943#5%9%12'0 Fggretlgﬁg}ljékoga e{es c&?logl%ylhghggoégor% uch
as argi nat e and othipylthkgysitamdit salchshaliet@pgeaid is atached tol th& eenglindzrofthe ¢ or

gal actunoric acid d the lik e, .for exanpl e, Berge, .S. et al,
Thar maceut | GAPICSIF+ BBl A PotRY b P RLPRRLE Frdiiedeh dretioha§h, oo,
1-19) . CertaiNcrdiekényt, SoRMAIEndhe liRE BrefRatofhoNRRYEIBNKEIGRLIGAN bot h
basic and acidic functionalities that allow the conmpounds to be converted

into eithdr bhatle2.60-taEatydepyridylyd -ripgridinylhpipgadipylad-rirsrigiybf-merghelinybounds
may be regenef. C J th j & r td and isol ating
t he parent cgjnpﬂ{gﬁﬁlgal}{%l’ %ﬁé%%@%ﬁt?@h%%ﬂ%%@%n%gl?%ﬁgg}[’)dar?@%e? ofm of the
conpound di f ftetrshyidrashien3eyly brpipetaginga Ripipevazimylj and dlex likei n physi cal

properties, such as sol.ybilityv,in,polar solvents ut ot herw.se the salts
are equivalent to the p eetﬁrtms?/(??l& §'f }{agloegeg’oéﬁg%e eﬁ'ﬁortzﬁé)aﬂtﬂfﬁ%osté%r of the
present i nvengubstituedt madl( uhleSyvthcdwisaktateps floridehéehl PrireS Bidimihd)\oe [idireatom.

provi des conpounds which are in a prodrug form, Prodrugs of the conpounds
descri bed?herein are thﬂ?ée%n“}%]una’%‘l’@ge‘?ﬂﬁfle ?réHGngmﬁ‘r‘l%W%O@ﬁbm%(e-g-’

changes under o pfysi S11RAbERLHIARAL MbARSuISss REHRVNEE sBted UMRRsAS Cubdirtidpil a | .
Addi tionally, Erodrugs cdn be converted to the conpounds of the present

i nvention by whishicembe apinpicgigomnuiiplomngsdyp 1o wregnings) whiel aterfused degether or For
exanpl e, pr Odfi N C%@%elgﬁ’. SIL}}%VM S gﬂ?\égc{htc%%aﬁrﬁfereﬁqm?&Hrﬂg%ho%orﬁs}k %e@%:?sent
| a ermal patc apl e

i nventi on when place rafs reservoir w a Sul
enzyne. 30 Cefrbai M, @amp@yndsrenf the htropereasintulfunatems meroptamigraxidizednand the

| vat eg_ f Ll ol vated farns, including hydrated forms. |
Gonoral . The BEOwE BEDARCRPR DR THTER: T8 PN ST PR PG e Ao

i ntended to b0 UBRSERGhs WhithloBryI MRl eR B aichéd¥® (R RERMdel SRS IoRRBule
Certain compounds of the present invention may_ exist in nultiple

crystal line ofhravaiyaptehen e esa hetarogione Men-ligptingsrgmpleapf 4k greupgriaclude
cont enpl at ed By R BRALEE 2-nerk), M R B i n the
scope of the PrmsemntyliMinsdadotyl, 4-imidazolyl, pyrazinyl, 2-oxazolyl, 4-oxazolyl, 5-oxazolyl,
‘ 30  3-isoxazolyl, 4-isoxazolyl, 5-isoxazolyl, 2-thiazolyl, 4-thiazolyl, 5-thiazolyl, 2-furyl,
3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-pyrimidyl, 4-pyrimidyl,
5-benzothiazolyl, purinyl, 2-benzimidazolyl, 5-indolyl, 1-isoquinolyl, 5-isoquinolyl,

2-quinoxalinyl, 5-quinoxaliny!, 3-quinolyl, and 6-quinolyl. Substituents for each of the
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Certaji n conmpounds of the present invention possess asymmetric carbon atons
(optical centers) or double bonds; the racemates, diastereoners, geonetric
i somers 5 and individual isoners are all intended to be @gqmqagwgad Wt hin
t he scope of the present invention. The conpounds of the pr e%g, %9 |.nvention
may al so cOACYIH5Unnatural proportions of atomic isotopes atTUREBPnore of
t he atonsahdvamomdmsyhnngtsezstsmshre@@}tp@drfw:m thEgroupxdiapdeptabldsubstitngrasinds may be
radi ol abel,ed radi oactive isotopes, 10 such as for exanple tritium (3

H), ioding f'ﬂ%édl( Be%) or carbon-14 (14C). Al isotopic variations of the

conpounds of the pr@gettims ughldydnandiagihéroslRal QAChEMR tOIncRAk thARE €
I ntended to, be enconpassed-wthin the scope of the present invention.

General 15digels ip SApILAbAY QYR 15@@6"1??@%?*?1@‘15}’16?9@? @t dansylcpigsetiis provi ded
PCT. 1 d ded
in PCTs pu x‘x%@x‘n%%??aé&h?ﬂ eé%%%e@:?&l ??5 bgg% ??eﬂ%ggmk&awﬁpoun s provide

in co pen | cation dst 22, 1997) and
appl i cat i dpy8dyloxmuoethgh/ oRphtbgloxy-Atprgpydoarkighe Iikr:.) Tégaflalkylfantied June 25,

1998). More rticul ar oun 0 scr.i bed i h a urea or
substi t ut %lrﬁfé%alﬁﬂ Fﬁr%lf%e‘é{ﬁglfp ' s°t°f‘g‘tﬂ éﬂntlﬂpg@fﬁé’lo%ﬁlesﬁéﬁ? gq?]

subst i t ut gtyDstaiatedbdlRylpaitiinyby Scovhleachnd dr Oy isidd thk sk m@ﬂ@waene

Enbodi nents of the invention 25 The present invention provides novel

aryl sul f oREHPA T Aeteraskelpibyl sieNR- rr%or@ﬁéh@ftefpﬁlhylasroww IRFOREOM EN-0 R3

Ar ~S. 1 0
ol Sk R e N ol et herekpi Ly

repr esent S\é@lpls,thc)tenNH,aryﬁireeérealbjdl’ys @eanT heinclktie benzyloxgp?-pbenylahdyydr ogen, a

het er ocycl na,. (C 1- al kyl, (C 1-Cg) heteroal kyl, aryl, aryl (C
1- c4) al kyP" “5 “QPZ%’& gaai)ﬂ%’l%léroal kyl , heteroaryl (C 1-C4)al kyl or

het eroaryl (C 1 C4) haisexabhdsth, thémmomade}o,cycw’ teserb iR dideageinaen ldakt h R3 to
forma 5-, 6- or 7- menber‘%g 5 heterocyclic ring. In one group of preferred

embodi menPBe hejerpatog upmEember ddiedsrm inaIat HOthstl%cdusc@ of oy Bgtergrycleptkyd
subst i § ut gftueg hlef&%a?ﬁtgrwsea@ld %einﬁngmﬁﬂ;«%%lr l%lre hé?&%&em%aro tY?da?I%

sel ected from’2-net hoxyethyl, 2-hydfoxyethyl dr oxypr opy
hydr oxypr @pgr, more unsaturated bonds (typlcally a double bond) In addxtlon to the examples

provided above for heterocycloalkyl and heteroaryl groups, the term “heterocycle”
includes 1,2,4-triazolyl, 1,3,4-thiadiazolyl, pyrazolyl, 1,2,3,4-tetrazolyl and 1,2,3-
triazolyl. As with heteroaryl groups, heterocyclic groups can be attached to the remainder
20  of the molecule through either a carbon atom or a heteroatom ring member.
Each of the above terms (e.g., “alkyl,” “heteroalkyl,” “‘aryl” and
“heterocycle™) is meant to include both substituted and unsubstituted forms of the
indicated radical. Preferred substituents for each type of radical are provided below.
Substituents for the alkyl and heteroalkyl radicals (including those groups
25  often referred to as alkylene, alkenyl, heteroalkylene, heteroalkenyl, alkynyl, cycloalkyl,
heterocycloalkyl, cycloalkenyl, and heterocycloalkenyl) can be a variety of groups
selected from: -OR’, =0, =NR’, =N-OR’, -NR'R’’, -SR’, -halogen, -SiR'R"’R”"’,
-OC(O)R’, -CO5R’, -CONR’R”, -OC(O)NR'R”, -NR”C(O)R’, -NR”C(0)2R’,
-NH-C(NH>)=NH, -NR’C(NH3)=NH, -NH-C(NH> )=NR’, -S(O)R’, -S(O)7R’,
30  -S(O)7NR’R”, -CN and -NO7 in a number ranging from zero to (2N+1), where N is the

total number of carbon atoms in such radical. R’, R’" and R’’’ each independently refer

to hydrogen, unsubstituted(C1-Cg)alkyl and heteroalkyl, unsubstituted aryl. aryl N

substituted with 1-3 halogens, unsubstituted alkyl, alkoxy or thioalkoxy groups, or aryl-

N ;
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10 In another group of preferred enbodinents, Y is a substituted or
unsubstituted heterocycle (e.g., 2-thiadiazolyl, 5- tetrazolyl 2-thiazol yl,
and the like) or a substituted or unsubstituted aryl group. et anot her
group of preferred enbodi ments, Y is a substituted or unsubgt@t YL

aryl (Cl-C4) %&5 g4yl (Cl-C4) het eroal kyl, heteroaryl (Cl- C4) addqyihse9h20t9
het er oar yl ( roal k qQu Exanpl e of t hese groups incl ude benzyl,
e T s

- phenet hyl , hddn pheemsAitrogeRatam, thasipn and
the like. fa of -t rqup of embodi nents is
2 furfuryl ne?ﬁérr#ﬁ%ﬁét%%‘r%"‘l e RS . o B Er Rl B FOREARS <

conbi ned wi tNRM3’ iamttahtie imilodeolgpyrraidinyl tnd ddmaphetimgh is attached to forma

het er ocyclic ring, a 20 no yclic, and havrn frve or six ring
vertices. The het erocg ‘5”6&’%/ t“l’*S’th‘rg%  BIRPRS e K e(f’aﬂ’? BEe slsslstiffomed or

unsubst i § ut qgﬂoglg;ga.m’eso@(f JRUCNH’R*"QSR' nRt, u@pq Qq@?n
3-amno-1, 2, 4-triazol e, 4 m)rphollne Partic ar |y preferred are the
3-am no- 1, 2-@C{0NRZBP e—NR’rt[gOz)Rl’d -NREC®)aRi, ANPlyC@%d} )eNH, AgR’ CRIHMANHY to the
general for rruI a above, the syrrbol s Rl and R2 are each 25 independently
hydrogen, ( STHEBNHRFNRS-S(QR?, SEPIRR erS6Q) AR 'R”PNgf, eEHERNY, pRifhar{CR2 ar e
each i ndependently hydrogen ong: 1-C4) al kyl.. More referab([%) R1 and R2
are both hy&H&dEnsys ankraiinge(C 49%1@rle1§eml§nhﬁ=pmns@erfromeer91 PRyl or (C
1- C6) het er oal ky| ye to forma
het er ocycl i cu?l?éemfoolB ef/qe%&?f' VA H%(?rﬁ@atrcsmﬁysdrsg&]eﬁn‘g‘rﬁ?rgqg&ﬁg%n&f’ with Y to
forma fio Vemdeperﬁilem-lyrﬁa“md’cﬁﬁorh(hy érogey ¢C{-Cghdllg and Beteroalkyl) uviBs20RA 2D

001 17159 PCTI US99/ 22013 The synbol R4 represents hydrogen, hal ogen,

( C1- Cg) al kyKynspigtitggd aei)elqal Kglkyl, a@RunkybstisRUarg)oxyNRy 1R)2alkylsher ei n R11
and R12 are each independently hydrogen, (Cl-Cg)alkyl or

(CL- Cg) heteroal kyl . | mwrsTfigs substitesiiosh ﬁameﬁr atﬁiﬂs bﬁth@ta}ﬁ@rlﬂe%ag%phbﬁally

7 ”

position para to the sulfonam de roup nd ortho to the urea

Particul arl y¢ mpéaFCé# Math ayubstitens of rﬁ S(Ph(Glil)qH Revhpssimy ardoly e

o Sl s A BB s A o 0
d F , %—@ h

?Edepenéent IAﬁteElatl(%Fl Yor Oﬁh nl?é(g)trlrtéémr ou dja&nt g'towgro ?te}lgé?i}dq‘{e}%b%ga'izo r‘?@rﬁgzgg'ab%r IS

pent af | uor ophﬂamptl withm arbsmtbem o@th}ttfpmnﬂa MQCHQ)IGM ehibxeti Aend Bardr i S
2,3,4,5-tetrafl uorophen et anot her group of preferred enbodi nents,

A s 3 4 5indeppsicRBy eﬁy@- . NH- o 3QinoBide- oY LN gecingviad,ac

enbodi nents,. Ar.is 3- edi hen Certai n conbi nati ons

of "t he abowds B iBreT SO dud e O S Rireh P po TSGR e d n o

fF irst group d@florﬁHllaflﬁrrEﬁgce%mﬂgé H@IMeSbothQ\ISEQ{EEQéWQ$voW§e Jubsithafideyd a: Ra ~l
20  adjacent atoms of the aryl ring may optionally be replaced with a substituent of the

formula -(CHp)s-X-(CH))-, where s and t are independently integers of from 0 to 3, and
X is -O-, -NR’-, -§-, -S(0)-, -S(O)3-, or -S(O)oNR’-. The substituent R’ in -NR’- and
-S(O)2NR’- is selected from hydrogen or unsubstituted (C1-Cg)alkyl.

As used herein, the term “heteroatom” is meant to include oxygen (O),
25  nitrogen (N), sulfur (S) and silicon (Si).

The term “pharmaceutically acceptable salts™ is meant to include salts of
the active compounds which are prepared with relatively nontoxic acids or bases,
depending on the particular substituents found on the compounds described herein. When
compounds of the present invention contain relatively acidic functionalities, base addition

30  salts can be obtained by contacting the neutral form of such compounds with a sufficient

amount of the desired base, either neat or in a suitable inert solvent. Examples of

9
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Flaln this group of enbodiments, R4 is preferably hydrogen, (Cl-C3)alkyl,
(C1-C3) al koxy or (C 1-C3)thiaal koxy, nore preferably, nmethyl, nethoxy,

et hoxy or thionethoxy. Y is 20 preferably hydrogen, a heter?%%hc&mfai ng, (C
1-Cg) al kyl, (C 1-6%%heteroal kyl, aryl or aryl(C 1-C4)al kyl, S Sgreferabl y '
hydr ogen. 13WOURK1ISY YUTE SHEET (RULE 26) 2 0 MAR 2003 W 0BtH9§BE§2013

PCT/ US99/ 22 phamiavesioaliyharceptalee pasefadpitioh saltsancleddxodiume potssitigcataomounds
have the formula;, Ra F OO/ ~ OF ~ SN VYN~NY.E |/ F“)SSH Rs FIb 5 In
this group BMMAMERFEANSAMIAY, qranqgnesiu it 00 2 §umilarsph (Wihsp comporndaof a. R3
and Y are pgRfigERR i)ﬂv&ﬁfm'cﬂﬁgintr@afi%]?gﬁsiéHﬂ@ﬁdﬁaﬁﬁ@s‘}ia&ﬂ a%m%&pﬁlﬂstcg gﬂd

het erocyclic ring. Preferred groups r the ring define y R3, t he
ni trogen toobaingh by

_ A bi gemtactinghe erutrabiormeif guch compeinds-pigh aisuffieient amount of
Ay § 1ok et A AU i AOheA TR R Ol fleined ot DR SCAROMRAR L e |

present Tnvention can be ared using certal ernedi ates a
descri bed i acdépraBle/a8iiadditandaNOnelBAO Bdibderivad from igorgapic Abidefikenbodi nent s,

aryl sul fonapi doani l.i neg _can be .prepared as described, and,the anilino amn no
G oupcan ¢ BRSTORRoE TS dreB e Pl e P PR P ETC P AR ISP I | ve el ng
convent i onaimdiBhitRegenphedpheria dMydrogenphosphoric, sulfuric, monohydrogensulfuric,

2- met hoxy- 5- pent af | uor ophenyl sul f onam doani | i ne can be treated with an

i socyanat e hgdupdic,of RYospheres anids anddlag blkss as ekl aste salfsi dssirghfiamaelatyaly t he

i ke) tonafo e [ ' 6) .
In'a 20781 mePLPRERAAREa s 2Rl B Blond B A IR ma AR B bR

t he appr opr isatcénigrsubérive fuhearicy mbndedic, pighaliy, bdnzenesdbondm attelylsutfopic adeicof

I socyanates allows for the.synthesi,s of th oy respondi ng thioureas. A
general sch&f# o ‘e‘i’ﬁ’éeSBB%IB%tragé %ﬁ’k&f %t]?oe’é’g “g?"f{iarF ﬁﬁ&ﬂqég’g‘“{@‘%&% Btyanat es
and thi oi sogy%m& &%d the ¢ikP.eaH isMel of ordaBiductdsilite @hictrobthe Riadtunddié 8didd andt her
Illustrates the preparation of guanidine derivatives frogma thiourea. 25 14

SUBSTI TUTE $MEEF (e forenpple, Bergs.uld - 260)3 " proegeriqat abs Rappl of s 0 1 1 Ra
Ar N Rl Ry MNr6a2uRan R crnfE TONEERS -0 GeRaln shedffic 8mipouNdd df the present

invention contain both basic and acidic functionalities that allow the compounds to be
converted into either base or acid addition salts.

The neutral forms of the compounds may be regenerated by contacting the
salt with a base or acid and isolating the parent compound in the conventional manner.

20  The parent form of the compound differs from the various salt forms in certain physical
properties, such as solubility in polar solvents, but otherwise the salts are equivalent to the
parent form of the compound for the purposes of the present invention.

In addition to salt forms, the present invention provides compounds which
are in a prodrug form. Prodrugs of the compounds described herein are those compounds

25  that readily undergo chemical changes under physiological conditions to provide a
compound of formula . Additionally, prodrugs can be converted to the compounds of the
present invention by chemical or biochemical methods in an ex vive environment. For
example, prodrugs can be slowly converted to the compounds of the present invention
when placed in a transdermal patch reservoir with a suitable enzyme.

30 Certain compounds of the present invention can exist in unsolvated forms
as well as solvated forms, including hydrated forms. In general, the solvated forms are
equivalent to unsolvated forms and are intended to be encompassed within the scope of
the present invention. Certain compounds of the present invention may exist in multiple

crystalline or amorphous forms. In general, all physical forms are equivalent for the uses
10
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Riii. PCT/US99/ 22013 SCHEME 1 O R2, N\N.R3 R3_N=C=O0/ H 0~,0 1 Ra base

Ar~SN\ 11 Rii NH2 3 R~N~-,~R 1) Ml HZZ) NHA0OH ~S ~ ~~ R Ar N 11 R
iv As shown in Schene 1, an aryl sul fonanidoaniline i can be 2ie¥AB8PMHi t h an
5.10 isocyanate in the presence of base to formureas ii of the present

i nvention. TA¥OPMEE® ysed act as acid scavenger and are typi EEFUYIYRPEi ary
am ne bases ceneinpiased by tht lpydsentiimentiah atdhy¢ insmpgedyHeanittie the scope of the ”

N- et hyl nor phol i ne B ridine and the like. Simlarly, treatment of i with
an appr opri AENIBYEH léﬁ‘yanat e provides target thioureas iii. Conversion of

i to guanidines iV Caicoapoomdlof sleqdededt ini@fibh POsseds asyynidRutRbihoh 1 odi de
to forma correspondi ng S-nethyl isothiourea, which can be treated with
ammoni um hy @RS @etiea cersern erroublsboads) Jivdrerinagnsadipderaemersrgsomettic isomers

Al-ter nat i5vel di {éi{cjli.l;{ﬁ%n?é@gfe%ﬁ iftedtel ?&ﬁ%i&{)ﬁlgassed withinhthcf scoB%of the present

pent af | uor opheny onam doani I'i ne can ated wt riphosgene and a
sui t abl e amineentiont he presence of an acid scavenger to provide ureas of the

present invention (see.Exanples 7.and 8). .A si.mlar reaction with

t hi ophosgene al | ows tﬁg’eﬂ?%ﬂ‘é@isé’f@ﬁ P&#?‘é&%‘ha‘? H‘@yta{?f’(ﬁﬂ’?t@éféfmﬁ{ﬂ’é’ée
approaches girgpdrtibisSifiaingid idofopes e o moddofhd htorhs thak cdfbtuteddcEET (RULE 26)
wO 00117159 SCHEME 2 R2~ NH1 ) COClZ' O~01 Ra Ar~S~N ~ 2) R—-NHY, i~ R
base i 1) CSempoppdspIogpramplpihecompepndyoay beradiolabeled yith ragioagtiveisqtapes,~ R

20 I%AR s2uglg ‘3153 fgor Egr{xéljg ?r?t%u%gglﬁ), E)oclli_\)nzeti\g\!'l-%gl) or carbon-14 (14C). All isotopic
variations of the compounds of the present invention, whether radioactive or not, are

intended to be encompassed within the scope of the present invention.

General

15

The compounds described herein are related to compounds provided in

PCT publications WO 97/30677 and WO 98/05315, and to compounds provided in co-
pending application Ser. No. 08/917,025 (filed August 22, 1997) and application Ser. No.
60/090,681 (Atty Docket No. T98-014, filed June 25, 1998). More particularly,

20  compounds are now described in which a urea or substituted urea, thiourea or substituted
thiourea, or guanidine or substituted guanidine moiety is attached to an

arylsulfonamidobenzene.

Embodiments of the invention
25

The present invention provides novel arylsulfonanilide derivatives having

the formula:

N

e
Ar” N
g S

or a pharmaceutically acceptable salt thereof.

11
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YOS Oi Rae Ar NR-ii Still other methods of preparation are provided in
Schene 3. The nethods S 10 15 presented in this schene are typically

enpl oyed when the Ar group is inconpatible with the conditiopg MR 28632,

t hi ourea and_guanj di ne synthesis. Accordingly, treatnent of |t
nitroanili ne“% ’H/‘g?i ve v with either an isocyanate or an is'?ﬁﬁﬂ%?@@ghgt e
provides vi or viii, etpebevefetmula,Rbelletier X repsésenta®, i orNHgprefepably ©sent i n

vt v 5 e Gk A SARLHS] A DS EDY SSSRYL B R B

ani lines, t I i 4 ' hf t | )
aplpr l)pri at e%’ng %ﬂ?lﬁﬁ{:ﬁ@?P-gég}%e,&ér}%ﬁoﬁ%?@?rgﬁgﬁgh g“gggﬂcﬁ%ﬁ‘é&% lga d

scavengi ng it i X 1 ® uani oy
derivative @2@%@9%t Wﬁ%‘%}cyﬁ Xel%elaln at?ﬁ%ﬁéﬁ&% ?{slﬁmg)l fgﬁn? og'f ﬁeérgje{h%glgered
descri beg i mefedt9d®: ding.- Conversion of x to the target conpounds iv is
acconplished by treating the aniline r with an aryl sulfonyl chloride. 16
suss i i TU i ~ sH-~r (nonggroyp of prgfeped embotimersiEX/es asukstituigd iqr pnsubptituteN v

R3- N=C=S ba ~ i - ./ ~ R4
hose 02N v e Bt o dSpgituled br BRsuBabhll (€ Qoiteria Ploeiliipis 7 &
H2N ~ X Ar SGRiebtebarom ARBERRethASE hydrox MBS -dgaexEbiBRyl antts-N. Rs *Y O ~O
\ 1TRAa AA'S-N11 Rii SR, NN RBR~HO-O\ 1 RaA"A'S~NRL iii NH

R2, N~N. R3 Ioidmxymep8-N It Riv

10 In another group of preferred embodiments, Y is a substituted or
unsubstituted heterocycle (e.g., 2-thiadiazolyl, 5-tetrazolyl, 2-thiazolyl, and the like) or a
substituted or unsubstituted aryl group.

In yet another group of preferred embodiments, Y is a substituted or
unsubstituted aryl(C1-Cg)alkyl, aryl(C-Cg)heteroalkyl, heteroaryl(C1-Cg)alky! or

15 heteroaryl(C1-C4)heteroalkyl group. Example of these groups include benzyl, phenethyl,

furfurylmethyl, furfurylethyl, thienylmethyl, thienylethyl and the like. A particularly
preferred member of this group of embodiments is 2-furfurylmethyl.

In still another group of preferred embodiments, Y is combined with R3
and the nitrogen atom to which each is attached to form a heterocyclic ring, preferably

20 monocyclic and having five or six ring vertices. The heterocyclic ring formed by Y, N

and R3 can be substituted or unsubstituted. Examples of such rings include 3-
aminopyrazole, 3-amino-1,2,4-triazole, and 4-morpholine. Particularly preferred are the

3-amino-1,2,4-triazole ring and the 3-aminopyrazole ring.
Returning to the general formula above, the symbols R1 and R2 are each
25  independently hydrogen, (C1-C g)alkyl or (C1-Cg)heteroalkyl. Preferably, R! and R2 are
each independently hydrogen or (C1-Cg)alkyl. More preferably, R 1 and R? are both
hydrogen.
The symbol R3 represents hydrogen, (C1-Cgalkyl or (Cy-Cg)heteroalkyl,
or can be combined with Y as described above to form a heterocyclic ring. Preferably,

30 R3 ishydrogen or is combined with Y to form a five- or six-membered heterocyclic ring.

12
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The conpounds used as initial starting materials in this invention nmay be
purchased from comrerci al sources or, alternatively, can be readily
synt hesi zed by 5 standard procedures which are well known to2tghbaR 2003

ordinary skill -in the art. ~ p MAR 20p3 PCT/US99/22013 O3 Il R2, N N R3

HzZ, Pd/ C MeOHwyb odithisd Ra OI’ SnCI 2, HC H N \ 2 17 SUBSTI TUTE reRESPI/LTRILE E26)

2 p MAR 2013 WO 00/ 17 9/ 22013 t he f Formul a-|
* may exist as stereoiso {SRESSE ?,E}H rf’%ﬁ’i’ f‘ﬂ%@c&dé(glngﬁfﬂﬁ'i’t(

somer's,  suchOEBREBIR SOf%a %&q SPAELT?: Bheei RO TS o :Lé 'y active
pr ecur sor s ueﬁg%na&% yapgggw@ CRRIIPEE MO 1 SRR RIS

m Xt ures. reso using varrous tecnnrqu

e o e AL AT bR B 2 =
skill in 5hepa{&ulaﬁ}hﬁre?efsaqmésecgmﬁoaﬁnen ﬁrumam gla?oéeﬂgﬁée{g})blﬂglaor

vari ety of ways. For” exanple, the conpoun ds may contain Tta

i sot opes suc{r ey )afi@xy exarpr&eraBly (C9-AHalkédyym) and 14C (carbon-14).
Simlarly, the corrpounds may be advantageously joined, covalently or
noncoval ently, direct | Jhosynttol Auggipresents akehstintsideyligeourt selestedifcben var i et y of
ot her conpounds, vvhll_ch may provide pro-drugs or function as carriers,

| abel s, adjuvents, cpactivators, stabilizers, etc. Such II_%%% ed and j oi ned

corrpounds are cdnt ed wiXhi o~ pres HstOipve on. ARA of
conpounds Represen e conmpou nd conposit vverae_ldd ted to
have phar nacol ogie : vityd Wi 1o L €. g heyyare*tapabl e of
specifically 20 nodulating a cellul,ar physi d ogy 0 reduce al_agsoci at ed

pat hol ogy or provi deXor enhance a%rophyl axis. CePEHsn pref erre conpounds

and conposi ti | e of, specifical regul t|n LDL re tor gene
expr essi on. W%‘Gﬁéﬂs‘mﬂ%?lﬁ@eégéi 8‘?6&8‘3‘]19“4 ¥‘t‘f’rg ‘i’“rpail?f ? § t o

i ncr ease 1Dl emBeARIRls, AXRIRAEGIGY 0 IWRSSRET&d fpaaahy@erﬁb SEnteXATB! €,
as 25 descri le)ed in Tgm et pgl (J ?erh?ol ChergkrlQDQ;l 266, 1670 l) "’

Est abl i shed arsiitetizdyeiophenyl cpietianoghen gisye HSP@&Y@F‘@F&??E“?@F% éétSS of
conmpounds ar Clin.
vest . Toae e ophyE" I sfaion Y G R BroPARRIRERE Anig3) and Li n
et al., J. Menetithonsd,S-ngBBened®xypienyl. Oertai n preferred corrpounds and
conpositions display s i.fic Clt 0,30 va o) f cel

Cortain compounds and_ CoHIBEPRPEALST e irdoRrebBlet B PrSaR st ey
cyt ot oxi ¢5 ef fpegéreddVn iafirQrgacip di@roferrddl épstiddithéts, tmmlmpmunmave eHetfainiula:
preferred conpounds and conpositions of the present i nvention, that

interaction is covalent and i rrevelg5| bl e npounds bi nd in a

non- coval ent nmanner. Corrpounds and: 18 \\ HEET (RUL~26~

In this group of embodiments, R4 is preferably hydrogen, (C1-C3)alkyl, (C1-C3)alkoxy

Ia

or (Cy-C3)thioalkoxy, more preferably, methyl, methoxy, ethoxy or thiomethoxy. Y is
20  preferably hydrogen, a heterocyclic ring, (C|-Cg)alkyl, (C1-Cg)heteroalkyl, ary] or
aryl(C1-Cg)alkyl, most preferably hydrogen.

13
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2 0 MAR 2003 WD 001 17159 PCT/ US99/ 22013 conpositions nmay be evaluated in
vitro for their ability to inhibit cell growh, for exanple, as d@ii@ i bed
in Ahmed et al., J. Immunol. Methods 1994, 170, 211. Establ i&BcMN I
nodel s to evaluate antiproliferative effects of compounds are al so known in
the art. For W&MApIS8 conpounds can be evaluated for their aBrTUEPRH3
inhibit the growth ofin ndihsigrodpuwTptdergiddnigdinetits) theotumpadeds ivee M ce

usi ng net hodol? y simlar to that described by Rygaard and Povl sen, Acta
Pat hol . M dPEBI&i . Scanc~ 1969, 77, 75 8, and G ovanel la and Fogh, Adv.
Cancer Res. 1985, 44, 69. Fornulation and adniRni stration of conpounds and
10 pharmaceutical conpositions The regsef ' vegpti on provi des net hods of
using the subject conpounds and om%@sit g tolltregt di sease or provide
medi ci nal prophylaxis, to sl owdowi amil orTediiceNthe growth of tunors, to
upregul ate LDL receptor gene el ssi dh in a Eell ,'Qsor to 15 reduce bl ood
chol esterol concentration inFa hpst,Fetc. These nethods generally invol ve
contacting the cell with or admmistering to the host an effective anount
of the subject conpounds or pharnmaceuti ﬁglly accept abl e conpositions. The
conposi tions and conpounds of the inventton and the pharmaceutically

accept ahl e . h 1 nj.ste i ef f ect i veq way,,such 20
as via §rallfsl?1jﬂ)l%§?rrlllf' Z’?gﬁg%ra@%pﬁéﬁﬁ%‘gé eesg.sedécﬁlgfag%f?nqlﬁaeiacolgr%)%'fﬂylgsareare
adm ni st er gaefeabjaattsedra fighmgsubsitned oo uhsubstimgted hefeocatlditing? , FRORe® per
day, although variations will necessarily occur depending on the disease
target, therpusifenthe ringdefited bydint, & @d thelnitiogen toavhidneackisdtachalindodades ar e
adm ni stered . - | NLravenc [ | nge of about 0.05 ng/kg to
about 20 mariae Pt ARSI Rl bR KNorbBIRE O °0%05 m/ kg Lo 25
about 2 ng/ kg, nost preferably in the range of about 0.05 ng/kg to about
0.2 ng per kg of body wei ght per day. In one enbodi nent, the invention
provid t he subj ect conpounds conbi ned with a pharnaceutically acceptable
exci pi ent such a&yn#h&isi | € saline or other medium water, gelatin, an oil,
etc, to form pharmaceutically acceptabl e conpositions. 30 The conpositions
and/ or conpounds nmay be adm nistered alone or in conbination with any
conveni ent carrier, . admi. i o] e provided
in single or multipl ?J saécelsé&ttﬁfég%u%tg{a{’%&%ré%%ﬁ{? e‘adglg]lng?{rté’%m -solid or
l'i qui d nediiatermediatds agl metheds denditedin WX DE/306 eand W OGIBVISAT S.. Inléhe group

~| ~BSTI TUT~, . SHEET ( RULE26 2 AR 203, " YO 001 17159 . PCT/ US99l 22013 I n
anot herl%e mﬁmﬁwe(ﬂf%éwfﬁh%f8m*8f%%@wi%{ége P‘i‘?Bargéj?ﬁ rieé{:r ‘l??ngﬁHLfﬁﬁémﬁﬂ?t he
form of a paRing gkt cahtiRh beabylbed MethaRQlpbeatiht ideyaaidReviRRRgSubj ect
conpound by the recipient host. A wde variety of pro-drug fornulations are

known in t heonyertiongiraethedsn d9r exasHe. varethexyss pen@auorppheanisuléenspudraaiinet or m
i ncl udi ng tahl s . |, 8S; rs,

pr ays, | or camUe (el S oe LSRR R oL Bl, EARSLET o MR,

phar maceut i @l thy likg)de firmbdoenpdosdsgd thnpressnomventionu(bde, ExeaypléeS amt@)r porat ed

into a yde.variety of nt ai ners. For ex I dosage.units may. be

| ncl uded | rogt ey agftion campginds tan PE S RGT epeiie it By ookl he
conposi t i ONgnilRYdddfately AN ROBMISIcyareRih pree aisdcgtndisetows fk@heomitidsmt i on
wi th ot her hg/gochol esterolem c or anti gr oliferative therapeutic or

prophyl act i ef thgeerrasponling biurgass AGENEIRESEEHF ErttheRispRsRiIOf ureas gady

| nstances, Al ting o farlalts GADINGIEI A fe@pécheelf,upbﬁ%}dea HTBGRhe ONS
enhances the efficacy of”such agents. "Exenpl ary antiproliferative agents

i ncl ude cycwbishduysier alivistiates thetpieparation o€ guanddinadariviatiyesdiogpt thi¢urea.daunonyci n,
vincri stine, vinblastine, vinarel bine,-paclitaxel, 15 docetaxel, tanoxifen,
flutam de, hydroxyurea, and m xtures thereof. Exenplary

14
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hypochol est erol em ¢ and/ or hypol i pem c agents include: bile acid
sequestrants such as quaternary am nes (e.g. chol estyram ne and
colestipol); nicotinic acid and its derivatives; HMG CoA r edddy MAR 2003

i nhibitors such as nevastatin, pravastatin, and sinvastatin; genfibrozil
and ot her fi BYQ@V/HEs9ds, such as clofibrate, fenofibrate, benPaFUB¥&R®™3and
20 ci pofibrate; probucol; ral oxifenesgMEMES derivatives; and m xtures -~
t hereof . The conpounds and conpositions also find use in avariety of in
vitro and in vii~o assays, including diagnostic assays. For exanmle,
various allotypic LDL rf-'@&ﬂp,t or gene expressi on proces Nréjy

di stinguished in sensitivilty assays ¥ th-the subject conpoundls and

conposi tions, or papebs eneof. In_certain,assaysoand 7 hn yivo 25

di stribution studiess’ i tisydBsirable gQeused | abel'¥d ykgspons of the
subj ect conpoundsA&nd Yonpositions, e.g. radiolid&nd Yisplacement assays.
Accordingly, the i nverk'i on provi des the subject corrpoiahds_, and conpositions
conprising a detectable |dbel, ~~~hich may be spectroscoplc (e.g.
fluorescent), radioactive, etc. The follow ng exanples are offered by way
of illustration and not by wd#ws=33sof limtation. 20 SUBSTI TUTE SHEET
(RUL~26) 2 0 MAR 2003 00/ 17159 EXAMPLES PCT/ US99/ 22013 1H NWR spectra
were recorded on a Varian|Gams&i 400 MHz NVR spectroneter. Significant
peaks are tabulated in th¢ order: nmultiplicity {s, singlet; d, 5 doublet;
t, triplet; g, quartet; m multiplet; br s, broad singlet), coupling
constants) in Hertz and nunber of protons. Electron lonization (El) mass
spectra were recorded on a Bew ett Packard 5989A nmss spectNtbneter. Mass
spectronetry results arger tR'd as the ratio of massgoverichrt ge,
followed by the relative unﬁance of each ion (in parent esé’,s). 10

Exanpl es 1- 4 provigdegth nthesis of deéMehin useful, i medi at es. The
remai ni ng exanpl es p\gfovi ‘preparati grrl\”_%[? o\ - 4—R*

pent af | uor ophenyl syt fonantdobenzene ur e&s. 3 ofA,sﬁi*N Y the art will
appreci ate that simlag! reaction schemes can be used RO prepare the
correspondi ng 2, 3, 4, 5-tet ipf | uorophenyl sul f onam dobenzene,jy

3,4, 5trinmet hoxyphenyl sul f onam dobenzene, and 3-net hoxy-4,5 15

met hyl enedi oxyphenyl sul f onam dobenzene derivatives. Preparation of the
starting anilines foraeqeRaoh skﬂaﬁéel,s.%ralrﬁmfzﬁsynta%mmm@p@me%{eg@Hﬁltdnon of
the correspondi ng nitrocontai ning sul fonanilide conpounds, simlar to the
process destsoryradteiintiEpaerphas of baseie sammireasdi elthpprgserd inventiaht Hierbasesby

ti f i at |_sui fanyl..chlorid ' i - di
et o O WL PR ORI BB BN B LR O SR6 R it Penino
ni troani | i ndktyisepsopylaminkeN-etesiyleaiphblite patidineind thXAMLSimllailh) teeagianpl e

illustrates %he. reparation, of.i ntermadi.gte 4- Ihox;/;,SZE; ni troani )i ne. NH2
NO2 COHG 1 8 NIt EX GERISRIAE isoihiaey B0 YA piget NS b Conversion of i o

3-ni tro-4-f Lbusigiasy ivich® bé dRorhpHshed BY treh®g iiifwidh&ByAbaiak efoehiam cal Co.
M | waukee, sconsi.n, USA;DBL n anhydrous mnet hanol at anbient 21 SUBSTI TUTE
SHEET ( UULE28irespoxding 8methyd gsophipurgawngiozn petreaied vith agumoniwpbedrakide éo was

added sqfi um ek | 'd'%n{ﬂ%ﬁﬁhé' nd the resulting solution was
refluxed w ?}1 st??él:r%goéﬁgg %ﬂathl)rﬁr S. e lrv;(ialacti on m xture was then cool ed
to 0 C and a 12M sol utltematifely@hilingSsuth b }-meisoxyefded dr opwi se fol | oned by

"‘n’fg er (250 gy‘g%t?g&{‘@g@pgﬂ@g‘%ﬁ&’oraﬁui‘{‘{@%ane BB T ol (B geh B M kBt 20 (200

amine in the presence of an acid scavenger to provide ureas of the present invention (see

Examples 7 and 8). A similar reaction with thiophosgene allows the synthesis of

15  corresponding thioureas. These approaches are illustrated in Scheme 2.

15
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5 conbi ned, washed with brine (300 nL), dried over Na2S04, and concentrated
under vacuumto yield 17.5g (97% of product as a dark brown solid, which
was used wi thout further purification. 1 H NVR (400MHz, DMSO2dHMAR 20099, (d,
J = 9Hz, 1 v el (dd, J = 2.8, 1.3Hz, 1 H), 6.85 (ddd, J =

1. 4Hz, 1 H),HI‘Q‘%’“?gs,g 2H), 3.7S (s, 323. 10 EXAMPLE 2 Thi s exa{’r‘f%(”esgg’?m”
illustrates the synthesis of interne GHEME 2i tro0-4

pent af | uor o- phenyl sul f onam doanisole. F, OCH3 F SO ~ ~ HONOz F ~ F 15 F 2
2-Ni tro-4-pentafl uorophgtyl sul fonan doani sole To a 0.4 ledLuthn of
4-nethoxy-3-nitroani|ine'% .5 g, 104 mol, 20 prepareﬁ.T ERanple 1), in
anhydr ous net hanol was_ a dr opwi sd) g&taf | uor ophenyl s onyl chloride
(7.7 m., 52 mol, f i Aldri ‘Chenft‘a'l—eo.—j"andtl%/,cye ul £+ m xture was
stirred at anbi entast re for 12h®INK-YThe rqqeﬁhw Lt ure was
concentrat ed under vac@Fn1and purified hygscol utm chrogat ography (10- 30%

Et OAc in hexane) to yield 18.1 g (87% of the title conpound as an orange
solid, mp 95-97C. 25 1 H NWR (400MHz, CDCl13 ) s 7.64 (d, J = 2.7Hz, 1 H),
7.51 (dd, J =9, 2.7Hz, 1 H)1) &sO9 (d, J = 9.0Hz, 1H), 3.95 (s, 3H. M5
(El): mz 817 (30, 2M+Na-2H), 398 (30, M+), 397 (100, MH). 22 SUBSTI TUTE
SHEET (~U~. E26~ 2 0 MAR R093RVIHA0KAsE159 EXAMPLE 3 PCTI US99122013 Thi s
exanple illustrates the priparation of intermedi ate 2-nethoxy-5

pent af | uor ophenyl sul f onam'doaniline. 5 CCH3 F F ~s~ ~~ HNH#z F~F F 3

2- met hoxy- 5- pent af | uor ophenyl sul f onam doaniline 10 To a 0. 15M sol uti on of
2-ni tro-4-pentafl uorophenyl sail f onam doani sole ( 18.1 g, 45.5 mmol, prepared
in Exanple 2), in 100% amhygf\oqﬁa et hanol was added 10% Pd/C (4.84 g, 4.55
mol ). Hydrogen gas was bubbl éd_t hrough the solution for 1 min and the

resulting m xture was sti d fbr 24 h under 1 at nosphere of hydrogen. The
crude 15 reaction n‘iQ(I,QJr is—%4 [ tered through a pad of Celite and the
filter pad was vvasw\w' thanol (500 nL). The filtrate and wash were

conbi ned and concentratled under vacuumto yield 16.i g (99% of product as
an off white solid whic was used w thout further purification, np
142-143C. 1 H NWR (400MHz, DVMSO-d6) 8 10.64 (s, 1 H), 6.68 (d, J = 8.4 Hz,
1H, 6.44 (d, J =2.1 Hz, 1 H, 6.3 (dd, J =28.4, 2.1 Hz, 1 H), 4.88 (bs,
2H), 3.69 (s, 20 3H). MS(ElI): mz 369 (100, MH).
Still other methods of preparation are provided in Scheme 3. The methods
5  presented in this scheme are typically employed when the Ar group is incompatible with
the conditions for urea, thiourea and guanidine synthesis. Accordingly, treatment of a
suitable nitroaniline derivative v with either an isocyanate or an isothiocyanate provides
vi or viii, respectively. Reduction of the nitro group present in vi and viii can be
accomplished using either hydrogenation with a palladium on charcoal catalyst (for vi) or

10  tin chloride and HCI (for vi or viii). The anilines, thus produced (vii and ix) can each be

sulfonylated with an appropriate aryl sulfonyl chloride (ArSO2Cl) in the presence of an

acid scavenging base. Additionally, ix can be converted to a guanidine derivative x using
methyl iodide and ammonia (similar to the method described in Scheme 1). Conversion
of x to the target compounds iv is accomplished by treating the aniline x with an ary}

15 sulfonyl chloride.
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EXAMPLE 4 This exanple illustrate the preparation of internediate

3-net hyl am no-4 25 net hoxy- 1- pent af | uor ophenyl sul f onam dobenzene. F / OCH3
FI ~SH~NHCH3 F ~F F 4 23 ~U-~Ti TUTE SHEET ( RULE26) 22% MRR 200803 1VO
001 17159 PCT/ US99/ 22013

3- Met hyl ani noY2¥87H8xy- 1- pent af | uor ophenyl sul f onani dobenzeneP YU @E2URY

sol ution of 2-formam do-4-nitroani soBS€EHEME3y, 3.8 nmmol) in S 10 15 20 25
~ di oxane was added sodi um borohydride (722 ng, 19 nmol) foll owed by dropw se
addition of glacial acetic acid ( 1.09 ni, i9 mmol ). The reacti®On m xture

was refluxed for 48 _nm putes, then cool gi_ .8%and quenched s s hwl yrwi t h
Med -1. Excess MeOH then added and t ut| on was conceftratled under
vacuumto yield 2- | am nq-4n| troani eh cgd;g*ﬁ:e rodu wasH

di ssol ved i n anhydr ous—Pvm—I and Pd+elg479 1Y _was added

fol l owed by bubdln ydrogen gas tiUzN g he saorr&id.ofif g rhute. The
reaction mxture was (t hen stirred for 1. h under 1 at m)s IYlere of hydrogen.
The reaction mxture vvas filtered through 'a pad of Celite andviihe filter
pad was washed with oH (4(~ nmL ). To the conbined filtrate and wash ~as
added pent af | uor ophe WaetSonyl chloride (282 nL, 0.26 nmol). After
stirring for 30 mn th eaction m xture was concentrat ed underrsgg@uum and
purified by colum c romatography ( 10-2S% Et OAc i n hexane) tio  yi ield 1 S3
ng (21 %for three s eps) of the title conpound as a pale yeIIow solid. 1H
NVR (400MHz, DVSO-d6) & 10.7 (s, 1H) 6.68 (d, J 8.4 Hz H, 6.3 (dd, J
= 8.3, 2.5Hz,1§) %F@d J =2.2 H, 1H, S.18(bs,1|—|)037(s
3H, 2.6 (d, J T MS(El): ntlz 785 (35, 2MtNa- ZIHZ;/QS

M+), 381 (100, MH). OOI-HBFF~s~~HNH2F~FF35Potas|um yanate

(36 nmg, 0.45 mmmol) Cfs: ohved in deionized water (0.7S L) added to 3
(1 SO ng, 0.41 #ssolved in glacial acetic acid (%/nlL) \ﬂTePéI oudy
reaction m xtur s stirred at roomtenperature for Br’hom he reaction
m xture was poured i Méio dei oni zed water (SO nl) and extraq:t‘ed 3 tinmes with
ethyl acetate 24 E?~AMPLE 5 OCCH3 F F OGSO~ 1 O~NH2 | / HH FiF F
S~1BSTI TUTE SHEET (B 5B 2 0 MAR 2003 5
X
3 2 3
,R R\N N:R
= H 4
=
_:_ R4 ArSO,CI Q\/,O _:_ R4
HoN X base Ar/S\l}l ™
ix R’
l iii
NH NH
2 R® 2 R®
RE~N~ N RSN
H H
i D pe ArS0.Cl . Qé’p i D e
N base Ar” \l?l
X R

iv

The compounds used as initial starting materials in this invention may be
purchased from commercial sources or, alternatively, can be readily synthesized by

5  standard procedures which are well known to those of ordinary skill in the art.
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WO 00/ 17159 PCT/ US99/ 22013 (25 nL). The conbi ned organic |ayers were washed
W th saturated NaHCO3 and saturated brine. The solution was dried over
MyS04, filtered, and concentrated under reduced pressure. The PeMAR 2®A ¢
white solid was recrystallized fromhot ethyl acetate/ hexanes to give 5 (75
my, 45% as aw@HdEserystalline solid. np 2260C. 1 H NVR ( CD3ESR/USE/230133
(bs, 1 H,; 7.95 (d, J-Somk of thizcondpddhds of B¥mGiad,maly dxlist aBstOréoRoRdrs( 40d tBE) ;
*5.14 (bs, 2H); 3,83 (ls 3H) . .I\/B{ESI_): mz 410.0 (MH). The potassium salt
of 5 was prepusneignineludes sl asivegtaseqisprrpzicdpmeenf these spmaerndadin the casemt

equi val ent of..; ;Kgf{{,, 1 15&3%% | i
conpl ete, thiprgélf]\hophi Ié?s)fgggggwglrc?h%g?}mn%a >2500C1}éa?}dlz|hﬁlﬁ%%glécg?gwg&?}lb (d,
J 2.7 10 15 adtive prephrsors usidg tht prgcedugss Gesdribed alidyve o6by Bs¢ltihg rdcemil mitxtudes8 Hz,

1 H: 3.83 (s, 3 H). F O~ .~ S.H~ NZ F ~F F3 EXAMU' LiE 6 F ,
ok Foso | Ty EediiesT Y b it anoE bl jetblphe aehes oo RAERRSY 15 ol
was added t oregedi&@retiystallizhtBon2d¥ defiv@Dasymintelricisahs, @r deivatizaidt, dhdhQedAntquks S
m.). The cl oudy re['(??ction m Xt rgiﬂvvas ﬁ‘tJJ r{]ed at roomtenperature for 1
hour, at whi®RWsHikAeWR iR thoatek romary Skiird ™42l sol i difi ed. Acetone (2 ni)
and ethyl | socyanat oachicofgoBRisUedindeSHRkdy DeARIAASYADS oy IOKY

honogeneous reaction m xturé was heated to 50°C. After 1.5 hours,

Wer e r enpvedexantply, tHeadupedndsesscineiandidabive iestopdsanih 4s¢ forduemple Hat | y
purified by flash chromatography (silica gel, 40%to 60% et hyl
acet at e/ Hex atietym) #daéG abordAl aSiniikagy.ithecatsiundsimpy beladantageasly joined,

concentrated an he resid ecgrystal liized from ho t hyl acet at e/ hexanes
CoGve 6 (e Rleh RS ASRLME IRy B B SR Bfecfit ¥ SR LBNSY BERNE
ESWCN) ; 88 BotREr c(oh%ouﬂ%dﬂggic?ang@ froyidd pré)-&lz@sfsddzfunc’lioﬂ)lj;s cirriégs, (abﬁls, ahjd@ehtsg- 92

, J-- 8.7 Hz, 1 . Q. , J--_8. 6. Hz, 1 ;. 5.85 t, J= 5.2 Hz,
1 H): 4.15 (epactjvatory, stanihzersy pir. Sg.cfsbigflaé angd joingd gompounsigiare epniemplaged 3)
1.24 (t, J--whhih th€predit inMRidES!I ): Mz 496.0 (MH). _ 25 SUBSTI TUTE SHEET
(~U~. E~6~ WO 00/ 1p7159 EXAMPLE 7 ~ p MAR 2003 PCT/ US99/ 22013 OCH3 , OCH3 F

~ ~~FO ~O~~Niz F~SN\NF~SN\NHHN FFF~~FFF537

To a 2~ nL round-Rg%th%%}lc@tﬁE WeR added 204 ng (0.~~ mmmol) of 3 and 2.0 niL

of dry THF. The ed until the solid dissolved and then the
flask was cooled to OyCin an ice-water bath. Solid triphosgene (54 ny,

0.18 mml) was added 1Q to the m xture ,over a period of two rr~inhutes and
D heer et i v o | onB e YT CPBPORA A BRI 10 M Ttd e 1og

~L ( 112 ny, plarkhcdBEtA] a@fivily inSlhyh- R REshs, s tiRJ ARfcaghisB OF SRcifichigy M xture
tanmed a cloudy, white color). The reaction m xture was then warnmed to room
t enper at 20 e modulsting ¢ eellul@mhysolery ta wduceamrassocibsl natpl gy PENIfE erenbpice a
sol ution of g%rdgﬁy 1D~ nmml ) of 3-am nopyrazole in 2.0 nL of dry THF was
15 added drop e: e reaction mxture was once again heated to room
t enperature and was st Cenad pfaferrddhroamohodsrand chmpositiuderetaphble of syxsifpally ed
into 5 nmL of 1N HC ?)rld was extract ed. . o .
régulating LDL receptor gene expression. Compounds may be evaluated in vitro for their
ability to increase LDL receptor expression using western-blot analysis, for example, as
25  described in Tam et al. (J. Biol. Chem. 1991, 266, 16764). Established animal models to
evaluate hypocholesterolemic effects of compounds are known in the art. See, for
example, Spady et al., J. Clin. Invest. 1988, 81,300, Evans et al., J. Lipid Res. 1994, 35,
1634 and Lin et al., J Med Chem. 1995, 38, 277.
Certain preferred compounds and compositions display specific toxicity to
30 various types of cells. Certain compounds and compositions of the present invention
exert their cytotoxic effects by interacting with cellular tubulin. For certain preferred
compounds and compositions of the present invention, that interaction is covalent and

irreversible. Other compounds bind in a non-covalent manner. Compounds and
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with three 20 nL volunmes of ethyl acetate. The conbi ned organics were
washed with brine, dried over MgSO4 and concentrated in vacuo to give an
off white solid. This was 20 purified by silica gel flash clygpmrog®phy (
| :3 ethyl acetate: hexanes). The resulting white solid was recr st al I i zed
from ethyl ad¥®8¥F1¥hd hexanes to yield 172 ng (65% of whit®& rX‘&s

140- 1440C. NBOHESilionsmhay bb?@a@xa(eﬂ/krb—lyztroforl-lh&iml(@l\ﬁ@ﬂdlﬁ) celbgrdwdy fdrs, 3

Ho 05 (o el g Sebibeim Anhia el Vimpinoh Yihod 1984375 ) és@b%%ﬁg

H); 11.01 ( snirdal Z2odels-to Bmalide érMpH)hferhh%fVecélﬁc&n &bﬁ@ﬁi'é%ﬂso‘l&@“@ infiRal .
calcd. for C 17H 12FSN504S. C 42.77, H 2. . Found: C 43.05, H

2.48, N 14. 4% Fepexpmple pompypndsiguEhe %\Rwateéf%thelfzbﬂl@y tuinhibythearowilyof71 59 F
OO/ OGs3 | uﬁﬁtuﬁbx@g%d nto iimfinGieBBMThE. 85 d}ﬁgye%%&fjo% T](-x%lam £ F)

OSrJ\I\hOHHNHFF To a 25 nlL roun ttom was added 206
my (0.S6 nmulejcribed BY&YaaEQd arldﬁ’_md!fendrﬂq/a?laﬁwl TMerahioltlened 169,517, 5% dndint i |
the solid di soIv go ggt %JJ §k 45 led to OC in an ice-water
bath. Solid ‘PY%’I% g 2767 n%r%ﬁ Was added to the nixture over a

period of two m'nutes and thc m xture was allowed to stir for an 10
additional five mnutes, Then 78 ~L (57 ng 1. 12 m1to|) of triethylam ne
was added dropwi ation and adminjstratign of gompeundsiand; o ¢ o or). The reaction
m xture jgas then war nﬂa}ﬂagmm,lt&;;%gﬁwge and stirred for 15 ninutes.
After cooling back down to OC a solutron of 55 mp (0.56 mmol) of
2-furfurylamne in 2.0 nL of dry THF was added dropw se. The reaction

m xture was once agai t r -.an 1 tirred for
fup hour s, The or ade. meeRrerS0 el RRERERbS & SR PR, it

extracted widnd compesitids mtremcdmmsnrq»fovéddmédxanﬁtmm;ﬂxylaﬂsetcx:shasm'dmd and/gani cs
wer e washed vmth rin

i ed over 04 d concentrated.in, vacuo to give
om0t rohied R g & oy, oprasngs 1B e BIor E PR B LAl BHy (1. 1
et hyl acgt atgalt@bisischoledie] E@fcehttdtidd iR dhvdl] dr& BiRdsé ﬁem&a ériePdl‘l 3hefivd N
met hanol and collected by filtration to yleld 234 (859 as a white

powder. np 2@8tcting thecrilRithpradméyering tathehopstan eéfe ve aa,noz@t %rhe subjept? Hz, 2
. 6.23 (d, . J2=1. 4 Hz, 1 6. 68
(H)dd Jl = ( ‘ﬁgnpc’ﬁﬁ‘%Ar(f}héfzmajcihh)au%&g%&?g“’@ %% W, 1 H: 7.24 (mH)l H) :

7.57 (t, J O 6 Hz, 1 Hhe chn®dsifidns apdto@pbimds of e inv@nléh gslthd H); 10. 7S (s,

L) e 00 0. O A o oL 23 LB CLEANES. ol 4

(RULE2 6)20 as via oral, parenteral or topical routes. Generally, the compounds are administered in

dosages ranging from about 2 mg up to about 2,000 mg per day, although variations will
necessarily occur depending on the disease target, the patient, and the route of
administration. Preferred dosages are administered orally or intravenously in the range of
about 0.05 mg/kg to about 20 mg/kg, more preferably in the range of about 0.05 mg/kg to

25  about 2 mg/kg, most preferably in the range of about 0.05 mg/kg to about 0.2 mg per kg
of body weight per day.

In one embodiment, the invention provides the subject compounds
combined with a pharmaceutically acceptable excipient such as sterile saline or other
medium, water, gelatin, an oil, efc. to form pharmaceutically acceptable compositions.

30  The compositions and/or compounds may be administered alone or in combination with
any convenient carrier, diluent, efc. and such administration may be provided in single or
multiple dosages. Useful carriers include solid, semi-solid or liquid media including

water and non-toxic organic solvents,
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Z ~ MAR 2Lt 03 CVO 00l 17159 PCT/ US99/ 22013 EXAMPLE 9 Thi s exanpl e
illustrates an alternative synthesis of conmpound 5. 5 9. | Fornyl ation of
2-rnet hoxy-5-nitroaniline NO2 NO2 NH | ~ N. CHO 2 OCH3 OCHSIﬂH)MARQ?.@:ﬁFormC
aC|d (45 1.2 nol) was added dropwise to acetic ?@y 10

m., rT1L\I ?00/?ﬁégc over 15 nt aes. The m xture was heate /Qf,dgg?%é 50C
for 30 m nut es t hef® E’&S‘I“'é&mtbﬁ grent, AphipUsriies Providgs thy Ecmqmmdsmen added
to the re 15 ROBY i

Aneri ca) sso vgg)f)?drjl gﬁh\égﬂr}%us yi’HF Ea%%gaﬁf?b’a‘/}aegg%oi’g@ég%f&gﬁm l?unnel
over 30 nuhnmeementfh@toAamdeﬁmmﬂyoﬁpmrdmg farmelatibay dré hgowmtretheah |nstantly
di sappeared upon addition to.the an 4:11 xture and a ?m el/cgl | ow solid
sl ow y precipitated GF?rHaow.'Oéms&em seem?)‘f1 ¢ 8%’3%‘8"&??%@ B&i tion

f unnel 5 wasabléts|zapsutdst mzécgegrkm@ﬁesanﬁm@mwe polderdshRbs, tch@nBddiphbSibrides
corrpl ete, the reaction m xture, was al lowed to warmf o roomterrperature over

30 ni nut eg/c. Piesushthe GpaInosops SrpPhirmateatically acenntable dasagsuriisior imbuln. The
filtrat
Col | et od T (IRAAREEME A Ade whid UF rbnelt W eliible, @ded s siufy 200 "

f or mami dena:l\med/asaabmaynédontaﬂerimmmg@&ﬂﬁcml)s etb~ 9 34 (bs, 1H); 8.55
(s, 1H); 8.03 (dd, J£.2.8, 9.1 Hz, AH), 7.26 (d, J= 9.1 Hz, 1 4.07 (s,
555 B (ESI): 1 ni 2 Thg sombesion ¥y divartadeRubl eonfiats Sydipaeri iy o
Reduct pon ceinbthaBoMGEh Nkker lsadmaresterodenmcmt%olwdabt Eit.o2 9.3 28 SUBST)
i UTE SHEET {Fji~~E26) é{ 03 V\D 00/ 171 59 PCT/ US99/ 22013 A 500 ni
3-neck fl X “%P}%’E’t“éseelf tHh r? ¢ §fbJ§% £PRRPYds.olomamingtageest 305 Pd on
carbon catahystiratibisn eaaj&wuenm zﬁyem?&@%lsd}uio%emangés tﬁ@:%ua?%s%k@ced
under an atnosphere of hydrogen (balldon pressure After stirring

vi gor ous| ypgéws. Bxdmplany@ntpied atr\at?edntembdnpm ophosphatide, snedinatiengteat eri al .
The reactl tu S i SI due shed tiyes with 100
nm_. of hot gen})én {%l%&%ﬁ%uen%ngtc%r 1?101&%?1530 u |1(51F1 ‘oFaT gle ?acﬁ&‘:{?l The
filtrate \ls‘ibﬁet@wh,(lembmﬁreﬁutahﬁdd, iy aoryuired, tahd mﬁnm@meerEmeplwyoduct

collected by filtration yi ng under h ac (88% of
ani | i ne 9f§paﬁ§5em%{med Nﬁﬁ cPETREePeily Jgg e 205 sk f%estrfnﬁ)sucfsa%g (s, 1

zi) ;287 ES ateilnaH) amﬁlez &. g'I-Qh&l@stK}énmn@addzooléuﬂl)é n7coa§xc(aggl ané'it's dgm\('agwkg) é gi) :

Su fonyl alH C@A red@taﬁsml@umwshmemtqunm@/astamm s@H@s@@HBH OCH3H 9. 3

94An|I| ( 2 mol) 20
25 were d| b?ozgﬁﬁd%g%aféﬁgowg }g%cejcl%%%tg%% |b2%eobﬁéﬁza% %?J%?dl ssol ved).
An ada@pot i m’pdfwmelprM&oblnao;QMe\and fts @&E&S@&C&nc{xzﬁhtv&efﬁh,erezw mml) and the

sul fonyl chloride added oyver /15 m nutes ring. t he addi
starting material di c?P(P@B“‘&iﬁd“ﬁcW@WSb?‘e‘élaEP?’éflé‘S ?‘%Vqriﬁﬁcdt”f’le‘”oa

hydr ochl orjl,dg) ok ?Wﬁ’cluﬁﬁé @Tagﬁ&tlmagﬁd%ﬁsﬁorfek@@m&e6\7a|rMﬁé SOy B geddpedyl de was
removed by filtration and the filtrate concentrated under reduced pressure.

The br own gsht gxmeisiat psecestes difodd didinguishadip aenstiviy apsapHeh sheasdlieehe sol i d

col | ected, r{a%ﬁﬁ rﬁ%d%ﬁ@sl%nspéroé’a?ﬁ%{s MAErORE %r{l Jg&/ysra%[?%% ArA the

concent r ati°0 ura at1on. ryi ng un hi gh vacuum
95.5 @%( 90:%tnbﬁtxcﬁwt\id)mm1déesﬁal§le\tmssedﬂ)-'ﬂmlelde/(drsamsaf thalsebjgelcomposmlsiadd 1H NVR
CD3COCD3) : 8 9..55 (bs, -- 2.6

( ; |11 .39 (s, ,1H); 8.17 %ie\]
e, 1) euerns . el goplpterintgssets agecrdint uneghienipn fpVies 3 g
(s, 3H). Mgecispot coMbgund9andcdbddtions temBrididd MiddctNag label, which may be
spectroscopic (e.g. fluorescent), radioactive, efc.
The following examples are offered by way of illustration and not by way

30 of limitation.
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29 SUBSTf ~UTE SHEET ( RULE2B) g 0 MAR 2(!03 w0 00l 17159 9.4 Renoval

of fornyl grozrp,from9.4 HN SO02C6F5 HN S02C6F5 \ \ NCHO '~ 1 ~ NH 2 ocH3H
ocH3 9.4 9.5 PCTI US99I 22013 Acetyl chloride (18.8 mL, 265 mmla OvMAR 2003
carefully added to absolute 5 ethanol (360 nlL). The m xture grew very warm
(~ 60 C). AftHOMIERI ng the solution of ethanolic HCL to cooPCHESPGM
tenperature, a suspension of sulfonanEXKAMPHE$95. 49, 241 nmol) in 360 nL of

" absol ute et hanol was added. An additional 280 nL of absol ute et hanol was

used to rinse all the starting nmaterial into the reaction m xture. All

0l [ do di ssol ved it hffy Antn0RUR ol 16iadPolly \EHLE GLERATUDORIAL KA © Vs

concentrated under 1 G'r ressu he white
precipitate marméthxecsxgjdﬁqubem amtta‘mrlate¢ hethe vides eshilgsitpite 11§, isilgley; dM t h

et hanol and hexanes. '{he filtrate V\ﬁ,s agai n co Cﬁé]téate and t he

preci pitate CRbfebd Bipletf IRy, MBIl ;}?r%‘{] HRGIEY RPBERELL8HARHS) D3, 6 ¢
(95 % of sujitRnaE fenkdr 8f frdfonk NBIBSH RilYaREA 09) ﬁﬁéstspwa%feeeceidza%ﬁl of
sol vation) was obtained as fine white crystals. 7.40

(d, .I--- 2 Hewiett Prelgrd 59894 nassyspegtrgmees) Mags wc(rb@etrﬁmult@rgmppsedm

Chay | o 5" st oF habFovef Barg? foflel oy, i eloln plifcagfifof A8 L\ S pogrs
\ O H-NHz OCh#defthé¥e)assi um cyanat e (1 72 g, 21 nmmol) dissolved in de| oni zed

t 7 25 dto | fo | ved
}Aﬁ glraf:i éw;ceti\(l:va;c?d 2 l?ﬁj% 8‘” h&sy?tﬁﬁlmfceﬁ?‘%@@]fglfﬁfé’“ﬁ%%ta l%gczlleon

m xture was gdnainifg et 18s OIS the PAgpafaiaf of féhtdTluekdphen foRMId8BerizBAO
dei oni zed wat er (3%0 m_% aﬂgd the white prec?{phl t at edﬁ\}\l/as%%gl | ected by

filtration. mreeerOw 9fskyl @ﬁb@?ﬂ wilk ppnseciate thapsimilar weaction sehesmes\kan b@p@éé@ ved

in hot EtOAc t t acetate
was i sti 11 oBests didorfitboliify 2RLELEAMAED &%ﬁmﬁmd‘@ﬁﬁz%ﬁﬁ o 607 15150
PCT/ US99/ 220ﬂrﬁnﬁhoxmbeﬁyllaléﬂon&mndpbenaemem}d %—megiwt(yél,iaudl ness was noted in the
sol ution,.The ut i,.on s al l.owed 00 era e, then pl aced
Th o et 17 gerst g R Ry B B b i e B BB GR BL FeRerie Pon.
rinsed with heKaseHr ea&hd»fdfdseﬁbriemdﬁfbdprgdmcwwwnutﬁbrycbfahdc&re@ﬁormn@fmﬁo- (NIVR

anal ysis shows that t ese ystal s are ~20% by wei ht et acet ate even
af ter dryi ngCoHBEMeFHGHR s sRmPARIS SO o ARRTATESS gscd ?@éﬂ Examplecover ed by

concentrat | n%&éaqnﬁp&&ﬁﬁodnugwobémdrb ReRbRer %Q%@&B%ﬂt@h%sﬁﬁ%ﬁﬁ QBFAEESS) -
g Z 2H) S' (s, 3H.

1H NVR (CD30D):
M5 (ESI): mﬁde4qmbe© u(l mwndmg)am)hc@ops prai\lam(twlafwﬁmd 0y/8PePR Barith the 5

HN S02Cs 56 N%H)é%&@ Eérogmlmes (known in the chemical literature).
EXAMPLE 1

This example illustrates the preparation of intermediate 4-methoxy-3-
25  nitroaniline.
NH,

NO,
OCH;

4-Methoxy-3-nitroaniline
To a 1M solution of 3-nitro-4-fluoroaniline (16.7 g, 107 mmol, from
30  Aldrich Chemical Co., Milwaukee, Wisconsin, USA) in anhydrous methanol at ambient
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[l O~ N~NH2 | ~ N~NH2 OCH3H OCH3H 5 5, sodiumsalt Conpound 5 (1.0 g, 2.41
mmol ) was suspended in deionized water (10 15 nL). Sodi um hydroxi de
solution (2.51 M 1.0 nL, 2.5 mmol) was added dropwi se with ? 09 MAR 2803
stirring. Additional NaOH sol ution was added dropwi se until The pH of th

medi um was 1WO04A¥%a11 solids had di ssol ved. The aqueous soff T/Pgif?/%?n ]
conmpound 5 t;otlnmtnrs aas adeed sbdlumemetuoxlde €2érlwe42& mnaglyarsithé resalting solutibn

i nsol ubl e nmat eria turated Wi t.h t,

ot oot niesfelBied YIF stBh ksl s BB BURE Whsafko e Eippd”
washed wi t ha sa0UoRItRE DHONEL3. AHe.) 8k h@dbﬂeldopaﬂkd ﬁ)nwa&l By hattr 2B04RDEITIR
streamof air for 5 mnutes, then acetone was added to di ssolve the sodi um

salt of cor‘rﬁ%‘dﬁﬂ“’ﬁure% expdied Breedamesryith BpO(200 aky)i Rhe organiadeyeseckers NaCl)
and the residue The ne qutlonwa filtered
a second ti fE™°! f“\fl‘@ﬁva\éﬁ ﬂwré‘fegaagﬁg“g’r“erfegd’ﬁg Igﬁ gi‘ff‘éo“cﬁ’ﬁéa H{Je was

di ssol ved | | i ght
cl oudi ness %%ngtgﬁ%gw %gﬁi/n) fp;%deabﬁ}t %ﬂaégﬁnp%gl?ﬁg@% crys{ aﬁgf:{‘g{eé tSThe
preci pitat eﬁ\d@x‘érﬁﬁlfic@ﬁbﬁleNMﬁ OMIE, MBeNES s R09l(d] D =etHANHE 7.6 @1@ yacuum
to give 0.73g (70 %9 of conpound 5, sodiumsalt as white crystals H NVR
(D20): 8 7.%2.8,d,3Hk; 1HD.685Hddd, T =H),;2.%.19817 dH),B-2 (s8218), Bi75 (4, 3H)); G 74 30 (dd,
J-- 2.5, 8.7 Hz, 1H); 3.80 (s, 3H. Ms (ESI): ~rr/z 410.0 (MH 31

SUBSTI TUTE SHEET ( RULE26) 2 0 MAR 203 CVO 00t 17159 EXAMPLE 10

PCT/ U599¢ 22013 Assessnent of Biological Activity. 5 The ability of test
conpounds to arrest the gromh of tunor cells in culture was eval uat ed

usi ng HeLa cells, derived froma hunBXAMPLEZ,| adenocarci noma, and
obtained fromthe Anmerican Type Culture Collection (ATCC, Rockville, ND).
Cells were grown in culture in the usual way. Test conpounds were dosed in
triplicate at concent Tfh'tsie@mplcéihg;tra@s fheopmtbesib ftintebiedidig 2 aniido-the cel | ul ar
growh rate was cal F at]euﬂf 10 ﬁé arvesting the cells after 72 hours of
treat nent aﬁﬁ“?@é%lp Y NRNImIARUENT i ¢ activity using an Alanar Bl ue assay
(Bi osource International, Camarillqg, CA). - depHge of netabolic activity
in the cultt><e is proportional toFt e, Au of I ivi ng cells. See, Ahned
et al., J. lrrur:unol. MthodsFJ99 Sl 70 ~e change-in growh rate
for ceIIs treated with test conpg . waH norrraINOZed to the gro~r~th of
untreated cells acrd a plot of Bl i zed cellular growth vs. conpound
concentration was nmade. The concentlration at which total growh inhibition
(TG ) odéurred was deterni ned. Comgounds were simlarly evaluated for cell
growt h i nhibition using MCF-7/ADR cells. 2TABLE 1 20 Aryl sul fonanilide Ureas
/| OCH3 F O O~ F ~ S, HHF ~ FFConpoundRHeLa Td 1' | CF- 7/ ADR

T4A - a- +- ++++NHZ++\ H"COzEt 7~+++++t N N, - HZN 32 SUBSTf TUTE SHEET ( BULE26) 2

0 MAR 2003 2-Nitro-4-pentafluorophenylsulfonamidoanisole

To a 0.4 M solution of 4-methoxy-3-nitroaniline (17.5 g, 104 mmol,

20  prepared in Example 1), in anhydrous methanol was added dropwise
pentafluorophenylsulfonyl chloride (7.7 mL, 52 mmol, from Aldrich Chemical Co.) and
the resulting mixture was stirred at ambient temperature for 1 hour. The reaction mixture
was concentrated under vacuum and purified by column chromatography (10-30% EtOAc

in hexane) to yield 18.1 g (87%) of the title compound as an orange solid, mp 95-97°C.
25  1HNMR (400MHz, CDCI3) 5 7.64 (d, J =2.7Hz, 1H), 7.51 (dd, J = 9, 2.7Hz, 1H), 7.09

(4, J=9.0Hz, 1H), 3.95 (s, 3H). MS (EI): m/z 817 (30, 2M+Na-2H), 398 (30, M+), 397
(100, M-H).
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CVvO 00l 17159 PCT/ US99/ 22013 8~\ o H I /[/+++-Hf-'N JOL0~\ H-OH+~- ++OH11~\

H-CONH2++120H++" ~\ N~i OH ---. H13~\ of f ~' ~+H14~\ N-OH"+N~ .1 ~~\ COH
N~++~CH16 , ~\ N ~+++HI~~\ ~~ ~++N N Hl s,.r\-~+-++ ~ N-N N~ N HZd arHp3\
.r'y ~ N Nt++++N H20s'~ . ~'v N ~++++N NH 21 ~\ ~OG-O~+H H,. -t-H: TG <

S, ++ TA 5 wooddnsH: TA > 40 (wM 33 SUBSTI TUTE SUEET ( HUPCEAP9/2208 O
MAR 2L03 WD 00/ 17159 PCTI US99/ 22013 fiAmpklp sations and pat ent )
applications cited in this specification are herein incorporated by
reference as if each individual publication or patent application were
specifically and indiwi L cld o ref erence.
Al though the S for egoﬁg%?hu\?élﬁtﬁgéﬁ&%gggﬂg%ﬁpﬁgé@?%%g{e?%%gzégn%thgé(Y"?TI by way
of 1l 1 ustr atpentaflasrdpleenglsplfendhddoapilineoses of clarity of understanding, it
witl be readily apparent to those of ordinary skill in the art in light of
the teachi ngs of this invention that certain changes and nodifications may

be made thereto without departing fromthe | rotHer scope of the appended
cl ai ms. P QP /@[
F S\N NH,
H
F F
F
3

2-methoxy-5-pentafluorophenylsulfonamidoaniline
10
To a 0.15M solution of 2-nitro—4-pentaﬂuorophenylsulfonamidoanisole

(18.1 g, 45.5 mmol, prepared in Example 2), in 100% anhydrous ethano! was added 10%
Pd/C (4.84 g, 4.55 mmol). Hydrogen gas was bubbled through the solution for 1 min and
the resulting mixture was stirred for 24 h under 1 atmosphere of hydrogen. The crude

15  reaction mixture was filtered through a pad of Celite and the filter pad was washed with
ethanol (500 mL). The filtrate and wash were combined and concentrated under vacuum

to yield 16.5 g (99%) of product as an off white solid which was used without further
purification, mp 142-143°C. |H NMR (400MHz, DMSO-dg) § 10.64 (s, 1H), 6.68 (d, ] =
8.4 Hz, 1H), 6.44 (d, J = 2.1 Hz, 1H), 6.3 (dd, ] = 8.4, 2.1 Hz, 1H), 4.88 (bs, 2H), 3.69 (s,

20 3H). MS(EL): m/z 369 (100, M+H).

EXAMPLE 4

This example illustrate the preparation of intermediate 3-methylamino-4-

25  methoxy-1-pentafluorophenylsulfonamidobenzene.

OCH
F o0 3
F \\S//
N NHCH,;
H
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10 34. SUESTI TUTE SHEET ( RU~. E~6) 2 D MAIL 2003 WHAT IS CLAIMED | S: 1 A
conpound having the formula: 52 XR ~N~Y N, O-~ORs Arid;l%m RR
or a pharmaceutically acceptable salt thereof, X is O Rl an ach
menbers i ndewpewntass |y sel ected fromthe group consisting ofpctlydssvgzem (C
1-C~)al kyl and (C 1-C~)heteroal kyl; R3 is a nenber selected fromthe group
consi sting of hydrogen, (Cl-C~)alkyl and (C| -C~)heteroalkyl; R4 is a

* menber sel ect ed-Methylamaogé-mathaxyrk-pentafigoxmpheyylsdfenamidabogere ( C

Cg) al kyl, (d-Cg)heteroalkyl, -ORl 1, -SR1 | and -NR11R12, wherein R11 and
R12 are each independently selected fromthe group consisting of hydrogen,

(C1-Cg)al kyl and ( CI'Fdg0. BMﬁmﬁiﬂnl@}'Dyfoﬁndrﬁtda-mtfbﬁhscﬁ@{ﬂgt I 3fg @molyig group
consi sting_of hydroge éCI - Cg) al kyl , 5 Cg) heteroal kyl, aryl (C
1-Cqg.) al kydloxaéﬁdvaéuagq‘ m@?%@?}’@ﬂéé( |mg a!r?dnmpl)lfgll%VWPp\g@Pect ed from

the gr OUDC%@Hog gi'a]cf]aga tic aﬁd’fl 0¥mIandg rﬁ:m%l) The feaction't m?@uré(%vawpe?fw%wlg% 1 and

X2 are ea ndent sel'ected fromt group consisting o
and Br. 2.40&numtqsonhn@lcmﬂectﬂodli 0 and quiersheil Islowly with@e@H) &ixkgsk MeH ﬁvasorrpound
oun

of claim1, wh in I S,.hydrogen. 35
laim 1. el SR A SR LRR o R iR a2 BB o 1 ai
1, wher ei miff4ariisol& eTieciradt frodust Waedgsaiugl ia@RkydbisgeOH (DY dilngaa Pd/C
(C1- CSI) al kyl and cl - C3) al koxc}/. ) .
0 8/795 mg, 0.76 mmol) was added followed by bubbling hydrogen gas through the solution

for 1 minute. The reaction mixture was then stirred for 1.5 h under 1 atmosphere of

hydrogen. The reaction mixture was filtered through a pad of Celite and the filter pad

was washed with MeOH (40 mL). To the combined filtrate and wash was added

pentafluorophenylsulfonyl chloride (282 mL, 0.26 mmol). After stirring for 30 min the

15  reaction mixture was concentrated under vacuum and purified by column chromatography

(10-25% EtOAc in hexane) to yield 153 mg (21% for three steps) of the title compound as
a pale yellow solid. 1H NMR (400MHz, DMSO0-dg) 8 10.7 (s, 1H), 6.68 (d, J = 8.4 Hz,

1H), 6.3 (dd, J = 8.3, 2.5 Hz, 1H), 6.22 (d, J = 2.2 Hz, 1H), 5.18 (bs, 1H), 3.7 (s, 3H), 2.6
(d, J =3 Hz, 3H). MS(EI): m/z 785 (35, 2M+Na-2H), 382 (20, M+), 381 (100, M-H).

20
EXAMPLE 5
OCH OCH
F OO0 3 F O\/O 03
F g F '8’ BIQ
S N N
b NH; — H H o N
F F F F
F F
25 3 5

Potassium cyanate (36 mg, 0.45 mmol) dissolved in deionized water (0.75
mL) was added to 3 (150 mg, 0.41 mmo!) dissolved in glacial acetic acid (3 mL). The
cloudy reaction mixture was stirred at room temperature for 3 hours. The reaction

30  mixture was poured into deionized water (50 mL) and extracted 3 times with ethyl acetate
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6. A conpound of claim1l, wherein R, R2 and R3 are each hydrogen and R4 is
5 (C1l -C3)alkoxy. 7. A CO111pdllld of claiml, wherein Ar is

pent af | uor ophenyl. 8. A conpound of claim1l, wherein Ar is -0 MAR
2,3,4,5-tetrafl uorophenyl. to 9. ACAIllpdltld of claim1, v&]grei n%, R2
and R3 are hyWOd§amsIR4 is | ocated in the para-position rel athGT&U$98230hd

sul f onani de @dinglt)y TRNebnhtsinakdrgatiethyés averd Weshgd ith seRSEAITAMCO9fany dr ogen,”

* (d-C)alkyl, (d-C3)al koxy and (Cl-C3)thi oal koxy, and Y is hydrogen or

(d - C3) al kylsatutates brine: disohdion fwas Heedwver Mg fikterad, dnd concentrated under
pelltafl LIl O Ophetlyl; R R2 and R3 are 15 each hydrogen; R4 is 4-nethoxy;
and Y i s hydiesed pessyrey Theyesvlkapt white solid wasppaysiallizid famheh ethylr epr esent ed

P b T B LS, B L AR MDY

Conposi tiPn (CDTeP88ETIALRENCANRM, J£ 014 HZ Q8] 71T @sHiIHL892-6318hE 3H),
characterized by abnormally high levels of |ow density |ipoprotein

particl es orS5.th@se2iipBd3 (5, BH)hMUESDHdm/D41 0y (MH)abnormal |y hi gh | evel of
cell proliferation, by

3G ~ 0 | ~FAR 2003 adm ni stering.the nedi canent to
a manmal i an subj ect i nT}}?é’é’aanng‘rséhf’?éﬂ?épﬁetgﬁrﬁg??'ts??ﬁ“{ﬁ g*i‘b‘?q‘ 1Fqdgvager
CA | | pol I'l | darf@f adfitigd @juivileht bf 1N KOHMqN Derhixtiire WadbimkéeRBurdil s@ution was
pharmaceutically acceptable salt thereof, wherein Xis OQR and R2 are each

menmber s i ndegenglen; thyn kyepletivetofdroess, mep 2 H9E. ABINMR (Dy)os 7HYdd,oen?
(C1l-C6)al kyl and (Cl1-C6)heteroal kyl; R3 is a nenber selected fromthe group
consi sti Hy oz 656 /d. Je@18 Be) Hik§176 ¢l Je @ 1 883 hdHar b (ey3H).R4 is a
menber sel ected fromthe group consisting of hydrogen, hal ogen, (Cl 10
Cg)al I <yl, (Ci1-Cg)heteroal kyl, -OR11, -SR11 and -NR11Rl~, wherein R11 and
R12 are each independently sel ected fEXAM®PIGE r oup consi sting of

Ethyl isocyanatoacetate (17 mL, 0.15 mmol) was added to 3 (50 mg, 0.13
mmol) dissolved in chloroform (1.5 mL). The cloudy reaction mixture was stirred at
20  room temperature for 1 hour, at which point the reaction mixture had solidified. Acetone
(2 mL) and ethyl isocyanatoacetate (50 mL, 0.45 mmol) were added and the now
homogeneous reaction mixture was heated to 50 °C. After 1.5 hours, solvents were
removed under reduced pressure and the resultant residue directly purified by flash
chromatography (silica gel, 40% to 60% ethy! acetate/hexanes). Fractions containing the

25  desired product were concentrated and the residue recrystallized from hot ethyl

acetate/hexanes to give 6 (45 mg, 67%) as a white crystalline solid. mp 164-1700C. IH
NMR (CD3CN): § 8.28 (bs, 1H); 7.92 (d, J= 2.6 Hz, 1H); 7.45 (bs, 1H); 6.92 (d, J=8.7
Hz, 1H); 6.80 (dd, J= 8.6, 2.6 Hz, 1H); 5.85 (bt, J= 5.2 Hz, 1H); 4.15 (q, J= 7.1 Hz, 2H),
3.86 (d, J= 5.8 Hz, 2H); 3.84 (s, 3H); 1.24 (t, J= 7.1 Hz, 3H). MS(ESI): m/z 496.0 (M-
30 H).
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hydr ogen, (Cl-Cg)al kyl and (Cl-Cg)heteroal kyl; Y is a nenber selected from
the group consisting of hydrogen, (Cl-Cg)alkyl, (ClL Cg)heteroal kyl, aryl (C
1-C4)al kyl, and aryl (C 1-C4) heteroal kyl; and 15 Ar is a nenbey 0 MARe202d
fromthe gr isting of: F X~ ~ X~and F ~~F F ~ ~F X in X
1 and X2 argﬂggﬁﬁﬂﬁndependently sel ected fromthe group con5| |§%E§'F

and Br. 14. Use of a conposition in accordance with claim 13, wherein the
di sease state is 20 cancer or a can dition. 15. Use of a

conposi tion in accordance with clai a4 ,§L Oﬁe in the proliferative disease
state is infection by a mcroorganism 16. Use of a conposition in
accordance with cl aim 13, aaein the proliferative disease te is
psoriasis. 37 FZdeWA' 'o ¥ 17. Use of a conﬂosbtbon acdrdapce W th
claim 13, rer eiln kﬁe t (ferative di sease 3 2 %V ar lf esyenosi s.
18. Use of a .@. i on”i MNBccor daree—wi-th cl §i m[13, Nwher eill tl]le%i sease
state i s hypersbdtgsterol em a or another diseg € gte associ at ith
abnomal |y highllevels of 5 cholesterol or |lipoptoteins. 1 J. Llse of a
conmposition in Sccordance with claim 13, wherein the conpound is

adm nisfered orally. 28. Use of a conposition in accordarfte with claim 13,
wherein the conpound is adm nistered intravenously, intranuscularly,
subcut aneously or intraduodenally. 10 21. A pharmaceutical conposition
conprising a phar rracemtaizsahlyo@aqmpbmmaekeoaehmeemom@(oasmmgwﬂd anavi ng
the fornmul a: R R.or a pharmaceutically

accept abl e ~§)a‘F‘P °tf ﬁé‘/r —EHF T%g}"éP’f‘F ‘%Ssgﬁ’b”e‘ifi“ ﬂ_’Ee spiy q@"h’?é then therfinek s

i ndependent.x .sak&tt fr QM REHbANPSERDEIphbidRE ( al kyl
and (C 1-Co) hét er oal (%i/tl . R3 is tg menber sel pgctggdeﬁorﬁné’?g@xg?wg}}a%géagg?%“ ng

of hydl@®getQ tt(e@u}tt@ymrlapengch@[f two minutes and the mixture was allowed to stir for an
additional five minutes. Then 154 pL (112 mg, 1.11 mmol) of triethylamine was added

dropwise (the mixture turned a cloudy, white color). The reaction mixture was then
warmed to room temperature and stirred for 15 minutes. After cooling back down to
0yC, a solution of 46 mg (0.55 mmol) of 3-aminopyrazole in 2.0 mL of dry THF was
15  added dropwise. The reaction mixture was once again heated to room temperature and
was stirred for three hours.
The crude mixture was poured into S mL of 1N HCI and was extracted
with three 20 mL volumes of ethyl acetate. The combined organics were washed with

brine, dried over MgSO4 and concentrated in vacuo to give an off-white solid. This was

20  purified by silica gel flash chromatography (1:3 ethyl acetate:hexanes). The resulting

white solid was recrystallized from ethyl acetate and hexanes to yield 172 mg (65%) of
white crystals. mp 140-1449C. MS(ESI): m/z 476.0 (M-H). |H NMR (DMSO-dg): &
3.84 (s, 3 H); 5.36 (d, J=1.2 Hz, 1 H); 6.51 (s, 2 H); 6.90 (dd, J;=6.6 Hz, J>=1.7 Hz, 1
H); 7.05 (d, J=6.6 Hz, 1H); 7.41 (s, | H); 7.92 (d,J=1.7 Hz); 9.53 (s, 1 H); 11.01 (s, ]

25 H). ES MS (M-H)" theory 476.0; observed 476.0. Anal. calcd. for Cj7H12F5N504S:
C 4277, H 2.53, N 14.67. Found: C43.05, H 2.48, N 14.47.
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(C 1-C)heteroal kyl; R4 is a nenber selected fromthe group consisting of
hydr ogen, hal ogen, (Cl 20 Cg)al kyl, (C 1-Cg)heteroal kyl, -OR 11, -SR 11 and
-NR.11 R 12, wherein R 11 and R12 are each independently sel €cB eMARf 2083 t he

-. group. consi sting of hydrogen, (Cl-Cg)al kyl and (Cl-Cg)heteroallcyl; Yis a

menber sel qgH@ghifisem t he group consisting of hydrogen, (Cl-ggghiolydors (CL

Cg) heteroal kyl, aryl (C 1-Cq,) al kylg@ﬂ;@(c 1-Cqg.) heteroal kyl; and 25 Ar
“is a nenber selected fromthe grou ng of: 38 r#F X~ X~ F1~F

and F I ~ F Xz X2 wherein 2 0 MAIt 2003 X 1 and X2 are each independently
sel ected fromthe group consisting of F, d and Br. 5 22. A CO11poS111011
O dallll 21, r emACGs sel ect ed fromthngr gvg of FFi ~
Fand F ~_F g‘,??FS A conposi tion ofg cl |m\ reifpn Ar is

pent af | uor -[' 31" N4 A B0, 7poS1t 1011 O, d ereM AN C
2,3, 4,5-tetgaf L 6bheny| to 25. A compositi |m21 Hfurther ||
conpri si ng an antﬁ proliferative agent |S sel fect §d fFr om the group consisting
of cycl ophosphani de, nethotrexate, adrianycin, €i splatin, daunomycin,
vincristine, vinblastidne, vinarelbine, pacli taxel docetﬂaxel t anmoxi fen,
flutamsde, hydroxyurea, and m xtures thereof. 2G A CO Il pOSItIOtI O

Clalnl 21, further conprising a nmenber selected fromthe group consisting
of hypochol est er ol effioa ZindL hgwultbaen ashgentdded3D6-1(0.56 mmol) of 3 and

A A9. Af A% A ALY, A AN . A?. A A9, L. A R Ae, A9, . A AL. A& A
& e A A|_¥ kﬁrﬁxﬁf ﬁrﬁm‘ﬂé}@"%ﬁ‘”&ﬁ ”“tA@g &i{ﬂ@% ﬁ@?“‘i@lewi’setﬁs \d45 C
\d\ d(d\#. #ﬁvéﬁ&bll@@?cp@“ﬁ" 'ﬁ%’ﬂ?@e”@?@i’ﬁ’ﬁﬁ"@&?&% KHos¥id qSB TS DI9TING Was alddR<P<p<<8
87878>>?°KP~2?7???????????7?7~77?7 T 0787?27?27?27?27?7 < <? '7| >> |’7<| | | >’7tJ S~>?7~P~XXX<<

<>| ~2>222308BaiNHre oxer @porivd gt Qj@gmnute's and the mixture was allowed (0 s6ir for an

nmh
L] ca] a0) Cap LapCar AT IR TP ARl PR PGS VB SRERHT) 2] ca ¢
a] ca] ca] cac]rcxav]usam@m]mar‘d]mm]sd:a]:badg (yd]x@@a]omh]”ﬁa]rw}loa]mxt}xma\lfdsdbf}rca\/] caljcalc
A Tt LR T Db it vipred o minpen) €068 confiBaPesk AP caj cal
C?]( ??]( 81} (wdogﬂif@?]fﬁaw]lﬁﬁb’bQ&PGﬁﬂf@@]aﬁﬂhéﬁ]E@hﬁﬁdf@aﬁ trfM»faa'a%j@&&]& Si 't ] v
*7* a] ca] ca] ca] ca] c”a] ca] ca] ca] ca
] ca] ca] ca] %%H”&'é? - Bpecrepetion aikiisy &'31 %’é?@]a%]‘ g‘ﬁ%%‘?%’]‘&%‘]“é%ﬂ’ﬁ%(f@% ¥d%as] cal | 6- - - -

---.plys5l
333/ 2%42%%%%%%“/&8{ 8l xsnid_Z]]c]ca] cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c
a] ca] ca] ca] ca] ca] ca]ldw]ceudecniking was w]r@chl]n@a}) | qfd}\bﬁj%ba}dcws{mgsesgl

with three 20 mL volumes of ethyl acetate. The combined organics were washed with

brine, dried over MgSO4 and concentrated in vacuo to give a clear oil. This oil was

purified by silica gel flash chromatography (1:1 ethyl acetate:hexanes). The resulting
20 white solid was triturated in methanol and collected by filtration to yield 234 mg (85%) of

8 as a white powder. mp 208°C. TH NMR (DMSO-dg): 63.77 (s, 3 H); 4.23 (d, J=4.2
Hz, 2 H); 6.23 (d, J/=2.3 Hz, 1 H); 6.38 (dd, J;=2.3 Hz, J>=1.4 Hz, 1 H); 6.68 (dd, J;=5.4
Hz, J»,=2.0 Hz, 1 H); 6.88 (d, J=6.6 Hz, | H); 7.24 (m, 1 H); 7.57 (t, /=0.6 Hz, 1 H); 7.87

(d, J=1.9 Hz, 1 H); 8.00 (s, 1 H); 10.75 (s, 1 H). MS(ESI): 490.0 (M-H). Anal. Calcd,
25 for CgH{4FsN30sS: C46.44, H2.87, N 8.55. Found: C 46.64, H2.89, N 8.52.
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=i ===?7>>>J @INAAC\ C CbCnCCCeD{ vgkf al\ W ] ca] ca] ca] c&aU] c&a] c(a] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] cal] c & ] c8a! 6DD&
E~E* FFFFBGGGNI | | 1JJJ3KULLMMWMMVMMVIVWM NNOP| vgl gb] X] ] ] ca] ca] caj& ]’é‘m d8Y) ca]c -
aU] ca] c&a] cgy¢ s gadoca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c Foralwvsbmad ca] ca

] ca!l PP1Q[ QQ¥/RRS+TTTUc UUU, VWV,
VWANNYNANYPYZ[ n\ y\ [\ \\\ | wr | ga\ V] V] ca] c%%‘gv% ca] ca] ca] ca] ca] ca] ca] cal ca] c&

- ajJca]calca]ca]ca]calca]ca]ca]ca]ca]ca]calcalcalcalcalcaljcal\\']Z]]]T""E___
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9.3 was obtained.

1H NMR (CD3COCD3): 5 8.72 (bs, 1H); 8.39 (s, 1H); 7.78 (s, 1H); 6.73
(d, J= 8 Hz, 1H); 7.26 (dd, J=2, 8 Hz, 1H); 4.28 (bs, 2 H); 3.73 (s, 3H). MS (ESI): m/z
167.1 (MH™), 189.1 (MNa™).

9.3 Sulfonylation 0f9.3

_SO,CeF
NH, N
ﬁ,c:Ho ﬁ,cHo
OCH, OCHs
9.3 9.4

Aniline 9.3 (44.6 g, 268 mmol) and 2,6-lutidine (32.8 mL, 282 mmol)
were dissolved in 800 mL of acetone (the aniline only partly dissolved). An addition
funnel was charged with CgF5S02Cl (41.8 mL, 282 mmol) and the sulfonyl chloride was
added over 15 minutes. During the addition, the starting material dissolved and a new
precipitate (2,6-lutidine hydrochloride) formed. After 30 minutes, the 2,6-lutidine
hydrochloride was removed by filtration and the filtrate concentrated under reduced
pressure. The brown oily solid so produced was triturated with CHCl» and the solid
collected. A second batch of product was obtained by repeating thc concentration,
trituration, and filtration. After drying under high vacuum, 95.5 g (90%) of sulfonamide
9.4 was obtained as a pale yellow solid.

1H NMR (CD3COCD3): 8 9.55 l(bs, 1H); 9.01 (bs, 1H); 8.39 (s, 1H); 8.17

(d, J= 2.6 Hz, 1H), 7.06 (dd, J= 2.6, 8.8 Hz, 1H); 6.99 (d, J= 8.8 Hz, 1H); 3.86 (s, 3H).
MS (ESI): m/z 395.0 (M-H), 812.9 (2[M-H}+Na).
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103.6 g (95 %) of sulfonamide 9.5 (as the hydrochloride salt with one ethanol of

solvation) was obtained as fine white crystals.

15 TH NMR (CD30D): & 7.40 (d, J=2.4 Hz, 1H); 7.15-7.21 (m, 2H); 4.85
(bs, 5SH); 3.94 (s, 3H); 3.60 (q, /= 7.0 Hz, 2H); 1.18 (t, J= 7.0 Hz, 3H). MS (ESI): m/z
369.0 (MH™).

9.5 Conversion of 9.5 to 5

HNfsozceF5 HN/802C6F5
— X
NH, ﬁ' NH,
20 OCH, OCH;
9.5 5

Potassium cyanate (1.72 g, 21 mmol) dissolved in deionized water (7 mL)
was added to sulfonamide 9.5 (7.13 g, 19.4 mmol) dissolved in glacial acetic acid (70
mL) and water (10 mL) at 0°C. The cloudy reaction mixture was stirred for 2 hours. The
25  reaction mixture was poured into deionized water (300 mL) and the white precipitate was
collected by filtration. After drying under a stream of air, the product was dissolved in

hot EtOAc (400 mL) and the solution was heated to reflux. Ethyl acetate was distilled out
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5 5, sodium salt

Compound 5 (1.0 g, 2.41 mmol) was suspended in deionized water (10

mL). Sodium hydroxide solution (2.51 M, 1.0 mL, 2.5 mmol) was added dropwise with

15  vigorous stirring. Additional NaOH solution was added dropwise until the pH of the
medium was ~10.5 and all solids had dissolved. The aqueous solution of compound 5
sodium salt was filtered to remove a very small amount of insoluble material. The
solution was then saturated with NaCl. After 10 minutes, the precipitate of compound 5,
sodium salt was collected and washed with saturated brine. The collected solid was dried

20  under a stream of air for 5 minutes, then acetone was added to dissolve the sodium salt of
compound 5. The solution was filtered (leaving behind excess NaCl) and the residue was
washed with acetone. The acetone solution was filtered a second time, then concentrated
under reduced pressure. The residue was dissolved in hot acetone, and sufficient hexanes
added until a very slight cloudiness was seen. On cooling, the title compound

25  crystallized. The precipitate was collected, rinsed with hexanes, and dried under high

vacuum to give 0.73g (70 %) of compound 5, sodium salt as white crystals.
YH NMR (D70): 8 7.14 (d, J= 2.6 Hz, 1H); 6.93 (d, J= 8.8 Hz, 1H); 6.74
(dd, J=2.5, 8.7 Hz, 1H); 3.80 (s, 3H). MS (ESI): m/z 410.0 (M-H)
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10%: () -wd XY&%%ggrlﬁe)é)%foX}tﬁg K‘ﬁugrican Type Culture Collection (ATCC, Rockville, MD). Cells

were grown in culture in the usual way. Test compounds were dosed in triplicate at

, 109B& ()- 10% ()-!&

concentrations ranging from 5 nM to 50 pM, and the cellular growth rate was calculated

10 by harvesting the cells after 72 hours of treatment and measuring their metabolic activity
using an Alamar Blue assay (Biosource International, Camarillo, CA). The degree of
metabolic activity in the culture is proportional to the number of living cells. See, Ahmed
et al.,J. Immunol. Methods 1994, 170,211, The change-in growth rate for cells treated
with test compounds was normalized to the growth of untreated cells and a plot of

15  normalized cellular growth vs. compound concentration was made. The cc;ncentration at
which total growth inhibition (TGI) occurred was determined. Compounds were similarly
evaluated for cell growth inhibition using MCF-7/ADR cells,

TABLE 1
20 Arylisulfonanilide Ureas
OCH
38 X
2 Sey N /U\R
H H
F F
F
Compound R HeLa TGI MCF-7/ADR TGI
5 Y -+ -+
NH,
6 s + +
N cogE
7 o -+ -+
N—N
PNy
[
HoN
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HZNJ\\N
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o IN
\NJ\N
H
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20 ,..-"\ \\,N
N” N
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21 Y ++ +
SO,

+++: TGl < 5; ++: TGL 5 to 40; +: TGl > 40 (uM)
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10Z 10Z {}0Z° <' 109%&Z& ()-u~dEbC!!;, yg

109& () - Lym' 109& ()-f,! 109 ()-!10%& ()-f10% ()-L310% ()- QIRY}[9bCl!;
10- 109& ()-! - 10%<& ()-!L&St! 109%& ()-! FL&St ! 109%4H& () - 100& ()- 'Y

109 ()-Yr()*+aVK@';! 10 10 1009<109%& ()-!!9<10% - & ()-8"109%& ()-f6
109 ()-y5109%& ()-+7SPAEVK@!;! 10 109%VE ()-3f @

1090V ()~ ! 1090V () -" 109K () - f #&109M & () - f ymLO%VE () - Ha?VK@ ! ;

|1 S10%AAE! () - 9! IS10%IN&! ()- 9

( 109 ()- ' 109& ()-1]" s10%& ()- 9'SOle%<K&() 9q {|} aVK@l | 10M 10M
10M_<&10%VE' () - ! L<&10%a& ()-f 5mlO%E ()-f4 10%VE ()-2"109%W& ()- ~dEVK@ ! !
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$10% & ()-#10% & ()- " T10% & ()-, mO0% & ()-L$ 10% & () -, : >nqz[ <VK@! ;

1 &109% & ()-10% & ()-! SOF@L 0% - & () - F! 6F@ 0% ()-F! F@O0%"& ()-Fs 10% & ()-q
ardEVK@!;!1y"! 109 & ()-9L! nf 1098 & ()-f10% & ()-f9 10% & ()-f 10% & ()-

L 10% & ()-r<@?VK@!;

110 810% ()-!3310% " & ()-LI110% & ()-/10% & ()-1, @0% & ()-9) 10% & () - @]
Ame-_@!; 11 TFL0% & ()-1110% & () -#10% & ()- 10" 10"

10" 0" <10% & ()-!  <109%Kk&' () - dE~ _@!;

11, $10% & ()-, 10% & ()-10% & ()-y 10% & ()-3 MLO% & () -

10% & () - #137<~ @!:110L* @O%& ()-!;

OL*@O%&'()-!L*@O%/&'()-F! 10% & ()-zF! 10% & ()-2S110% & ()-357)dE~_@!
11 OF7° 10% & ()-510% & ()-y810% & () - 3

4510% & () -1 0S10% & ()-f1s10% & ()-)"<~_@! ;

1109*10%& ()-!vz 9*10%/]/& ()-!59*10%& ()-S% 10% & () -

10% & ()-8M 10% & ()-_@!;!! S9! 109& () -
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1S91 109%&' ()- F “109& ()-#s10%&' ()- 10/ 10/ 10/1=910% & ()-odE @!;!!y
109%& ()-"109%& ()-L10%& ()-y10%& ()-3y&10%& () -

10%& ()-#>BN] 0zX6_@!! 23MLO%&' () - ! 3MLO% | & () - YS109%&' () -! 010W%§) -1 n10%&
()-110%& ()-osyaB_ @!!23Y( 109%& () - 2 2003

109 () -s1109%&' ()-")10%&' ()-& 10%& ()-!(03MLOYR ()-y|~_=!!!1#&10%& ()-@f1
0% () - 10SRIAY-ISXO AIMEDIB<10%& () -! 3L<10% ] & () -

$&WX9~ =!'111s1 %3& 100 %)g 10ty ()-110@10%& ()-! @10%&' ()-! @

10% " & ()- & vd WO@W i) Mgk’ () -, ! 109 () -1 @1 10%& ()-1g

109&' ()- 109%& () - 3v{dE~ IIII‘*@100/&() @!10%& ()-' 109%& ()-19%30%& ()-

#100& () - F" 10%& () - RexjibCl ! #-10% U& ()- 10 10
10, >&10%&' (212 &L<109& (- B|10%&' () - SI#109%& ()-z[ <nbCl ! "y10% U& () - S10%
0

ug ()-!70 ) =1 & ()-! 10%UU&() 10% U& ()-1z[<nbCl!! @ 10%
Ug: () - 10%6,)&S @u&()-' 10%: () -
1094JU& ()Y 100 4:1Ean|||3Y10%U& ()-y3l110% U& ()-310% U& ()-F! 10%

us ()- 10% U& B) ' 10%
or a pharmaceutically acceptable salt thereof,

5 Xis O
R1 and R2 are each members independently selected from the group consisting of
hydrogen, (C1-Cg)alkyl and (C1-Cg)heteroalkyl;
R3 is a member selected from the group consisting of hydrogen, (C1-Cg)alky! and
(C1-Cgp)heteroalkyl;

10 R4 is a member selected from the group consisting of hydrogeli, halogen, (Cy-
Cg)alkyl, (C1-Cg)heteroalkyl, -OR!1, -SR11 and -NR1IR12, wherein R11
and R12 are each independently selected from the group consisting of
hydrogen, (C1-Cg)alkyl and (C1-Cg)heteroalkyl;

Y is a member selected from the group consisting of hydrogen, (C1-Cg)alkyl, (Cq-

15 Cg)heteroalkyl, aryl(C1-Cyg)alkyl, and aryl(C1-Cg)heteroalkyl; and

Ar is a member selected from the group consisting of:

F
X! X!
and
F F F F

X2 X2
wherein
X1 and X2 are each independently selected from the group consisting of F,

20 Cl and Br.

2. A compound of claim 1, wherein Y is (C1-Cg)alkyl.

3. A compound of claim 1, wherein Y is hydrogen.
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U& ()- PMIEMDCI!!,)#10% U& ()-F ml0% U& () - F940% U& () - F9$10% U&' ()-"10%
U& ()-! 10% U& ()-ad~uj =!111(10%84& ()- 10 U 10 U 10 U0<10%
U& ()-!<109& ()-1F"10% U& () - F*!lO%U&'()-.:P}[9j_:!!!!If9"219‘VﬁR()zm5@0%

& ()-! @a0%-& ()-! @o%& ()- 10%& ()-f10%& ()-Ty} =j =141
S/ 10%&' () - L*-

- 10%& () -y! SH1QY&Chhpbhod SHEIQMBI @heie?ﬁ ROYRZ k) ahd Y%urd 0% HylirogtARSTUa} r g\ =!
|11 #- 100678 ()- 107 100 107=810% & () -

10% & () -! S/ 10%u&cédhpbidldraag | )Wlﬁkéh?g\\df-té td1écosdlQ8th&hd ﬁmhﬁ RbAdE8&S( ) - 3! nt
LO%IMINE! () -39 1094 () SLlOO/d'&'é Lz 1096& ()- % dEg\=I! 11

"10967& () 116%@821 (-G myd @11 .%P&(Oe(y 10998 ()-yl09%F& ()- 69<}72?2g\=!111F%
1097 () - @109 & () - & LOUATE () - y#10%& () ) slo%}% ()-m

s10% D' D& () - nitavK@mpoundoyf ciam [, vhegein BoaR2 @pd Ry are each hydrogen and R4 is

$<109 9510947& () - 310947& () - 3
>Xhu} [ v&ﬂ%ﬁ‘%ﬁp&? ()-m | 10%(4)H&' ()-m EI( )10%&' ()-m NO, 109& () -, 109& () - @

&10%&' ()-u}zX6VK@!! ky"109& ()- !Xy"109%& ()- !'DW"10%&' ()- 'y"10%b& ()-
@10%& ()-!1109%8 8 & ()-m"?VK@!!ks)910% & ()-nmD 10%&k ()-!0)3 10%; _;
& ()-10)3 10% :7.:&conp@rkOofiqim-1, 3(EOMR AR ks pentafluorophenyl.

PGk, Sl RS mbdint o1 e, whereraaths 2, 3B & ahlorophenyl

10 9. A compound of claim 1, wherein R}, R2 and R3 are hydrogen, R4 is located in
the para-position relative to the sulfonamide moiety and is selected from the group

consisting of hydrogen, (Cy-C3)alkyl, (C1-C3)alkoxy and (C{-C3)thioalkoxy, and Y is
hydrogen or (C1-Cy)alkyl. '
10. A compound of claim 1, wherein Ar is pentafluorophenyl; R1, R2 and R3 are
15 each hydrogen; R4 is 4-methoxy; and Y is hydrogen or (C1-C3)alkyl.

. A compound of claim 1, represented by the formula:

OCH;
Jeel
F

12, A compound of claim 1, represented by the formula:

oc:HJ
v )
CO,EL.

13. Use of a composition to prepare a medicament for treating a disease
state characterized by abnormally high levels of low density lipoprotein particles or

cholesterol in the blood, or by an abnormally high level of cell proliferation, by
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10>10%&' ()-ssS<109%& ()-9 !'10%& ()- @a?bCl!!k!p Vi 10%{{& ()-@o%' ()-9109%& ()

-f109%& ()-109& ()-3!S& 10%& ()- 8{~w, aBbCl!!k!3+ 10%& ()-L WII

109& ()-"!'109& ()-109& ()-!, YI10%& ()-,+}"?bCl ! k910%&' () -

I\Ns/110%##& ()- !Ss/!109%& ()- F. 109%& ()-, 109&' ()-cfbCl kY

10%&' () - #3Lodtrng tibé)lrmﬁicament to 2 mammalian subject in need thereof, the composition

* 10&>10%& %g nL<10%& O(gn:% é‘é“taBbCI T KyLMLO9&' ()-sS 109%& ()-!ZsS
109 () - 1HRPTH% §9 01(13 BORIE) -5 *B} A2bCI 1 1 KFY 109%& () - F" 109%& () -
109%&' ()-109& ()-!- 10%& ()-!- 10%f& ()- BCJLNPQ?l GC ! #1109 () -;

#! 10%& () , #! 10%& ()F(2 0% ()-,#! 10%& ()-,#! 10%& ()-;

#! 109%&' () - #§ aj P, @?“WN #1 100& ()-;#! 109& ()-; #1109 ()-;#! 109%& () -

#1 109& () - Apabd oi ooé# #1109&' () -; #! 109%&' () - #3A!; #1 109&' () -;

#1 109&' () #Sig . #1 109&’ () - opqr suvwnT: CH:

; #1 109& (f\ <odt! L0%&' () -; #! 109%&' () - #3A!; #1 109%&' () -; #! 109& () -wx <:
CH: #3Al : #] 10%& () %#!%%&' () - #! 10%& () - #! 109& ()-#3A! i COCH; #! 10%& () -
#1109 ()01#23;9!'1111,11%&&@&4&1)( )ccéptﬁblb@%&tl{e)cor whao&' () -; #! 109& () ST5CH;

#109&' () -; #! 109%&' () -; #! 10%& ()-;#10%& ()-#3Al 1; #1 100 0)-
#! 109%&8 () - ochX ORI /&h«ﬂR #@ab\bﬂgcﬁhﬂﬂﬂ’&rﬁ )ndppénlieﬂw felectadl ﬂ@%ﬁhe( greup

#1 109K () - #3A nOOCH; #! 109& #1 10% 10% 0%& (

#1109 ()-: # 10%& ( §jskbes: Oii ‘X@j%ﬂt @1%@& l)a“dicltfééﬁit?maﬁ‘y 098! ()
#1109&' ( -#SAI '10%& ) - OKLCH; #! 109%&' () - #3Al; #! 109&' () -; #! 109&

#1 1098 () SH#1 %)ne#ﬁw srieated Gopdhe gy gonsistingyed hydmgen(Ci i 1'1“)¢ #3A! ;
#1109 () - #! 10%&@ l 0%& - +: <AVV6 sd#10%<#& () - KLd#10%<#& () - K1
s"y109%<#& ()- SGLOY kzc‘#@?“’éerg? 3 10%<#& () - 10- #10- #10- #AGKQRST{ CvV6
sdd#10%<#& () - thd#10%<#& ().- KI#3&#d#10%<#&' () - KLd#109%<#& Kld#10%<#& ()-K
1TUWKYZ[ | P46 1s a member sélected from the group consisting of hydrogen, alogen

SA#10%<#&' () - KLd#10%<#& () - KLd#10%<#& :Iﬂ#lO‘V #&' (%\I Iﬂ#:} d#lO‘V&#ﬁ ()-K1
d#109&#& () - K[\ bggpzrllgdg(Cl Cg)hetenoalky O -SR and -NR R vherein R
sd#10%#109%<#& () - Kld#l(i)%<#& () - KLd#109%<#&' () - KLd#10%<#&' () - Kld#10%<#& ()-K
1#3&#def hi j khD46 and R1Z are each independently selected from the group consisting of

fg#lgg#?»&#d#locyﬁ#&' ﬁ}drﬁé&f%&?%ﬁ%l@l alﬁ%ll(zé}%/gﬁﬁé%el%)dlkl§%d#locyﬁ#& () - K1#3&#knqvz

SAFI&HAHL0%# 8/ ) 3 KIS YR hol L LR S S HELARER. (01 CAgHNYREE () - K

1~hH46
fdﬁf‘gﬁ()%#& () - K1LE3sitaltd ARG &y (0 K POVt & afyl (OGS ) a1 d#10%<H#& (
iﬁ?dﬁiﬂg%#& () AKI#3%i a9 deEe d(frof UeH Ol #is(sinKba# 109<#&' () - KLA#10%<#&' () -
sA#d#10%<H#& ()FKld#lo%#& () - KL#3&H#U#10%6#& () - KLA#LO%HE: () - KLA#LO%HE () -
K1hH, 6d#109cH#E: : 1d#10%<#&' () - KLA#L0%<H#&' () - KL#3&#d#10%<H#E
() - KLd#10%<#% ()JK1' @ 6d#1 RA#10%<#&' () - KLA#10%<#&' () - KLA#10%<#&' () - K1d#
109#& () - K1#3 & 60#109#&A#10%#E& () - KLA#10%<#& () - KLKd#10
UsH& () - KLB# 10Tz #aF () - KIBS&RHH1006#& () - K1| \ <, BA#100a#10%#& () - KId#10UHE!
() - KLO#10%<#& KT - KLA#10%<#& K3 - KLA#10%<#&' () - K1#38#d @ 60#10%#38#d#10%<H#&' ()
- KLA#10%#& () - KId#10%et& () - KLA#10%<#& () - KI#38&#_;

6d#10%¢3&#d#10%#& ?)" RLA#109%<#&' () - KLd#10%<#&' () - KLd#10%<#&' () - KLd#10%<#&

h|(4 5071096 gf“(‘B ib?#’*‘fﬁg/é}é‘ép%‘adﬂ%%%%é&%%2% FPUREAIANE LT, ¢ B oomner ()
- K1d#10%<#&' () M(lUsé?oBa:iétihﬁﬁ@#d#ﬂiﬁ%éb?&i:(@ce Wi thvcl Q1 s a8 whierdid #z 8K ok d0atE 88 () - K1
d#10%H& () - K1d#10%#& () - KLl ' ) dD, 60#10%<#d#10%<#& () - KLA#10%<#& () - K1d#10%
<#8& (¢ K1PFPEHIH FORREECYS Cq& H#RPO%#& ()-KL)+-./13_?, 6d#10%<#d#10%#& () - K1d#
10%<#& () - K1d#19%5#&0f a &%ﬁ&&m\%%&ﬁ&&bmadd%&&/fﬁ&/r{e}exm{é SBEAfve 6d#10%<
#A#109#&' () - KLO#109#& () - KI#3&8#d#109#&' () - KLd#109%<#& () - KId#10%<#&' () - K1
AGLMNRW ?diBehse 856eHid#1fostandyy( ) mictostganiss, () - Kld#loo/&#& () K1#38&#d#10%<#& ()

L KLd#100#8! () < KLWZ GO 1006i&! () - K1d# 100t #10% K1#384%
d#10%<#8&' () - N %&té’l f‘i‘gl?éf&ﬂd@'éﬁ%‘?ri’%‘?"ﬁ AR g’éﬁé&%ﬁé‘&é& ()-KL
0% ek dHIOVERI Gl K10710%He ()- K1#3&#d#10%<#& () Kix| ?+6d#10%<#&d
#10%<H#E& () - KLA#LOYHE' () - KLA#10%#&' () - KI#3&#KA#10%<#& () - KLA#TO%#& () - K1d
D+6d#10%H#8A#10%HE () - KLA#10%HE' () - KLEHL0%HE' () - KL#3&#d#10%<#& () - KLd#10
Us#t& () - KI[ 2+60#10%<H&A#10%<H#&! () - KI#3&H##10%<H#&! () - KLA#10%<#&! () - K1d#10%<#
& () - KLA#10%<#8&' () - KLgCHBd#10%<H#&H#38#d#10%<#8& () - KLA#L0%HE' () - KLAH10%<HE' (

) - KLA#10%<#8&' () - KLd#10%<#8&' () - KIhL, 6d#10%<#8&' () - KLA#10%<#&! () - KLA#10%<#&' ()

L KLA#10%#&! () - KLA#10%#& () - KLA#10%<#&' () - KLA#L10%<#&' () - K1 C, 6d#10%<#d#10%
<#& () KLOFLOY%# () - KLOFLOYHE: () - KLOFLOVs# () - KLHS&HIF10%cHE: () - KL"=0610
3% d0 @z100#& ()-1 @2z10%4& () -

NA NATT 1A NN 7 AZA 11~ O 11 T A PMNNAYZ 11 6O £\ U ZA L A PNN AN A N 1IN ™\ 11 A ANZII Y £\ —




d109%& ()-3M X | [:zY811l d%d0%& ()- d#Z10%& ()- d9!l 10%& () -

dl s1098& ()- dgl0%& ()-4 d310%4& () - V|[:zY811 dO 10%& ()- d .f
1099& ()-4 d& 1098& ()- d&G 1098& ()- d&G 109& ()- d$@L0YS& £)0- MAR: 2008811
d8MLO%RA&' ()- d 7910%4& ()- d510%4& ()- d3910%4& ()- d@910%& () -

df 21094 ()- C vU4l d10% & ()- ds10% & ()- d3MLO% & ()-M

1w () aystosh () St ooty G W bTfedun o aom

1099( & I()didea]s@ﬁthtbﬂﬁ/&és@&l‘a( JestknO4is. 10% & & ()-d dyl0% & () - 10% & () -
ggg}(;) g/? ‘(&) O dg!}{: e)lo d'g?ﬂé}ﬂ%tl&fl &21 §co P{% 9v h_aq) _lgl\%ﬁgrgghghf fils(agse s?atf(:j 1S

d/ MLO%) & ())p Fl:h@he@s%ﬁgﬂa(c)r angthg i) &a&)assocﬁalcﬁlﬁltﬁ §b1(£91mall§|h]jgg%\5%l4 dr vUAl
dY 10%&' ()~ d3t10% & ( 10)10)d d: 109 & (

ds3310%) &:h(O)eStEI\\IFilc[r lmmt@mf |v|100/o& ()-d leO/()& () leOO/()& ()-3d

Sﬁié%&ﬁﬁ S5 Thol {95 s pes e dcpraathd sk 8. yhday tﬁ bdestidis, 4y

109 & 4dmidistbréd 4@ & ()-md ! 10% & () -nd d&10% & () - 109 & () -
dlo% & ()- Normal " "Heading 13]c" "Heading 23{@ " Headi ng 33] c" "Headi ng
43] c" " Headi ng2®3Y e of'goseiogiyion 3 eccordaaarivith clramd3, whengt theg cg@peund ipieadi ng

s+ oonen et AR b et o b oy duogenaly. . .,

"STYRIO( * +, -/ 2HAQTA Shibrrd GG &Md‘d{t@ﬁ, cOWpristhacasfaBhiceujicdilyageéprablswy. yz} ~Q~~
~Q%{ 3A] s"4Y+~ c% r @) oy &au@CISRao E (%1 AW xGd+VM C 9PW
HSR' () SXeIpien @ﬂ_@g&g@rpggn having the formula:
<= >7? @GA\BCDEFGHI JKLM\IODQ3>§TU\/V\XYZ[\]"_ abcdef ghi j kl mopqgr st uvwxyz{| } ~6Ti nes
New RomanAri al Cour i 312 ﬂEW by Root Ent ryWr dDocunent h
00 N &
PN o

Ar /

N
[IQ1 \\ \R4

or a pharmaceutically acceptable salt thereof, wherein

X1s O

15 R! and R? are each members independently selected from the group consisting of
hydrogen, (C1-Cg)alkyl and (C1-Cg)heteroalkyl;

R3 15 a member selected from the group consisting of hydrogen, (C1-Cg)alkyl and
(C1-Cg)heteroalkyl;
R4 is a member selected from the group consisting of hydrogen, halogen, (Ct-

20 Cglalkyl, (C1-Cg)heteroalkyl, -OR!1, -SR1! and -NR1IR12 wherein R11
and R12 are each independently selected from the group consisting of
hydrogen, (C1-Cg)alkyl and (C1-Cg)heteroalkyl;

Y is a member selected from the group consisting of hydrogen, (C{-Cg)alkyl, (C1-
Cg)heteroalkyl, aryl(C-Cyg)alkyl, and aryl(C-Cg)heteroalkyl; and

25 Ar 1s a member selected from the group consisting of:
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F
X1 X!
. . and F\/Qf':
X2 X2

wherein

X! and X2 are each independently selected from the group consisting of F,

Cland Br.
5 22. A composition of claim 21, wherein Ar is selected from the group consisting
of
F
F F
and
F F Fj©\/;:
F F
23. A composition of claim 21, wherein Ar is pentaﬂuorophehyl.
24. A composition of claim 21, wherein Ar is 2,3,4,5-tetrafluorophenyl.
10
25. A composition of claim 21, further comprising an antiproliferative agent
selected from the group consisting of cyclophosphamide, methotrexate, adriamyecin,
cisplatin, daunomyecin, vincristine, vinblastine, vinarelbine, paclitaxel, docetaxel,
tamoxifen, flutamide, hydroxyurea, and mixtures thereof.
15 26. A composition of claim 21, further comprising a member selected from the

group consisting of hypocholesterolemic and hypolipemic agents.
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