NOVEL QUI NOLI NE ESTERS USEFUL FOR TREATI NG SKI N DI SORDERS FI ELD OF THE

| NVENTI ON The present invention relates to quinoline esters that are
ef fecti vewaoldoser4s X receptors (LXR) nodul ators. The pr esenB20invens4 on al so
relates to conpositions conprising LXR nodul ators, and to nethods for
prepari ng such conpounds. The invention further relates to the use of

qui noline esters in the safe treatnent of various skin disorders and

condi tions. BACKGROUND OF THE | NVENTI ON Skin is subject to
deterioration through dernatological di sorders, environnental abuse (w nd,
air conditionin central heating) or through the nornal _a EIHE rocess
(chr onoagel ndiOWEr GUINGE N E kBRI She FORSTREATING SKIN iR 288
(photoageing). In recent years the demand for safer and non-toxic drugs for
treating skin disorders has grown enornously. Li ver X receptors
(LXRs), originally identified fromliver as orphan receptors, are nenbers
of the nucl ear hornone recept F[ELQ:)JQFrTH@mVEN'ﬁoN are expressed in skin, for
exanpl e in keratinocytes, d_granuloc [XRs are |igand- actlvated
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retinoid Pécb@l‘éﬁspt PXR) (MddsatorsL X peddenBtifinByn OXY(S trelalss td aAR@soms
potent anti-inflammatory properties in vitro and in vivo.
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Recently, LXRa rece r activators have been reported, e.g., WO 98/ 32444,
have a th%@%ﬁ@@F@EsgﬁggF%HPP%n in the restoration of the skin's barrier
function, the induction of differentiation and the inhibition of
prollferatlon Numer oy ) . nmodul ator activity been
proposed and explored as pbecause of such

activity. In FHSI@@ISIs@nﬁ}echl@\/@%%ﬂoratbhQb’rob@h/@erﬁﬁﬂolb@@dl dcsbrdyr§®lnbyorm¢é‘rﬁmt abl e
because of various side effects a nove
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treating mror@ugeudgym&whwb@aicc@lew&gf@xp@@@e&ﬁ@ﬁhm gms(nnbtobgelhg)r asul ting
i n unacce able side effe knomn concept of
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bioIogicabkmnagkymeu§Wen1cal conpounds (drugs) which mght structurally
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accept abl eactrs$ tind biad @@ DNAMadtgigfte heterodimers with retinoid X receptors (RXRs).

LXRs activated by oxysterols (endogenous ligands) display potent anti-inflammatory

properties in vitro and in vivo. Topical application of LXR ligands inhibits inflammation
in murine models of contact (oxazolone-induced) and irritant (TPA-induced) dermatitis.
Recently, LXRa receptor activators have been reported, e.g., WO 98/32444, have a
therapeutic application in the restoration of the skin's barrier function, the induction of
differentiation and the inhibition of proliferation.

Numerous compounds having LXR modulator activity been proposed and
explored as potential pharmaceuticals because of such activity. In practice, however,
they have not been clinically acceptable because of various side effects. According to
our invention, a novel subclass of quinoline esters having LXR modulating activity is
useful in treating various dermatological disorders and conditions without resulting in
unacceptable side effects. Our approach draws upon the known concept of “soft drugs”
(N. S. Bodor, U.S. Patent 6610675). "Soft drugs" are biologically active chemical
compounds (drugs) which might structurally resemble known active drugs (soft

analogues) or could be entirely new types of structures, but which are characterized by
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Z is halogen or alkyl; wherein each alkyl is optionally substituted with

hal ogen; Yis H alkyl, aryl, heteroaryl, cycloalkyl,
het er ocycwoabieylo474€N; wherei n each al kyl or aryl is optipomaBiog1/sizhst it ut ed
with alkyl, or aryl; Q, @@, B are each independently H, hal ogen

al kyl, or aryl; wherein each alkyl, or aryl is optionally substituted with
al kyl, or aryl; Lis OC(0), C(0)0, CH2C(0)0, OC(0)CH2; Wis H, hal ogen or
al kyl ; Xis H alkyl, S(0)nRl, SO2NR2R3, CONR4R5, C(R6)20R7, CN,
wherein each al kyl, S(0)nR, SO2NR2R3, CONR4AR5, or C(R6)20R7 is optionally
substituted with al kyl, SQ2al kyl or SQaryl, or SQ2heteroaryl; wherein Rl

is alkyl, . aryl, heteroaryl, or cl oal kyl ;. R2 apd are each independently
i okl B ain Mhetapelimf e oR i s, BB R AT S G al ky . Ro
and R7 ar theespelatic rekependently H or alkyl; and nis 1 or 2. The
present invention also provides a pharnmaceutical conposition conprising an
effecti ve anount of one or nore conpounds of Forrmula (1) or a

pharmaceuti cal | y accept abl e SUMMARYeOE THEANVENTONr naceut i cal | y accept abl e
carrier. ThThere er?;sn%nttic; nvre\plti ononqlosodggp%zirgneursll &_rret hod for treating a
skin disorder iFH gélleﬁP o r???%g R RS 2 % %o a patient in need

t hereof an effective anmount of a conpound of Forrmula (1) or a
pharmaceutically acceptable salt thereof or a pharmaceutical conposition
conprising an effective anount of(g%fgrpound of Forrmula (I). In

anot her enbodi nent, the skin disorddrs pelected fromthe group consisting
of psoriasis, atopic dermatitis, skin_wounds; i n agi ng, photoagi ng and
wri nkl i ng. I n ot her enbodi neny, the |re@hfm¥nt of a skin disorder
further conprises adm nistering di tyonal> V&rapeutic agent. DETAILED
DESCRI PTI ON OF THE INVENTIC)&2 N

or a pharmaceutically acceptable salt thereof; wherein

Z is halogen or alkyl; wherein each alkyl is optionally substituted with halogen;

Y is H, alkyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, CN; wherein each alkyl

or aryl is optionally substituted with alkyl, or aryl;

Q41, Qg, Qs are each independently H, halogen, alkyl, or aryl; wherein each alkyl,

or aryl is optionally substituted with alkyl, or aryl;

L is OC(0), C(O)O, CH,C(0)O, OC(O)CHy;

W is H, halogen or alkyl;

Xis H, alkyl, S(O)sR4, SO,NR2R3, CONR4Rs5, C(Rs)20OR7, CN; wherein each alkyl,
S(0O)nR1, SO2NR2R3, CONR4Rs, or C(Rs)2:0Ry is optionally substituted with alkyl,
SOqalkyl or SOqaryl, or SOzheteroaryl; wherein

R+ is alkyl, aryl, heteroaryl or cycloalkyl;

R, and R; are each independently H, alkyl or heteroaryl;

R4 and Rs are each independently H or alkyl;
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The present invention is related to quinoline esters of Formula (1), which
are effective as Liver X receptors (LXR) nodul ators. The present invention
is al so rebabexdosmsconpositi ons conprisi ng LXR nodul at orsT/IRIId /05298t hods
for preparing such conpounds. The quinoline esters of the invention and

t heir pol ynorphs, solvates, esters, tautoners, diastereoners, enantiomers,
phar maceutically acceptable salts or prodrugs show utility in the safe
treatment of various skin disorders and conditions. DEFI N TI ONS

Bef ore describing the present invention in detail, it is to be understood
that this invention is not limted to specific conpositions or process

steps, as suc shoul noted that, as used |n thrs
specificationqﬁhﬁxt%e'éﬁfgmdgdpﬁt H(F @ykﬁﬂ ular form"a", "an" and
"the" include misural2.r ef er ences unless the context clearly drctates

ot herwi se. Thus, for exanple, reference to "a conpound” includes a
plurality of conpounds. Unl ess defined otherw se, all technical and
scientific terte msmt hereetircnn dnsn/erotnldes aaxrnarmmntrcnag;caapc@mmdn)prrsrmd@nst ood
by one of ch(tirv Enégnt f n more;c ou@ WEI: 1] El) tl ra Ven IOr'{I a rel ated.
The folloﬁn% é%& 8&?.6@% ?B? ﬁ P FT % PUERETO s descri bed
her ei n. acceptame smtattereef anda pbmhmseutm:bhreawes@btm&aembr "al kyl " whet her used
al one or as pagt df athbsﬁ”t entrgroug e er§r m1sag&rﬁ ed s%rarght and
branched carbon ethS?‘?{] Havin O ¢ g Se% "o rrluo atrorme? 0P 4 Wi thin this
range, f opatexaopherisig ehdmrﬁrstmrnbdma phtiers ironeeld theredf araeﬂbeunvatammant dbasi gnat ed
nunber s m n 6 ef y to the nunber
of carbon°® @5%%%%8&@ &I?Pg%%ﬁtmgceﬁﬂt%l”y g #lcep?a]bke ?aqﬁﬁg@gﬁﬁ 4of a |l arger

al kyl - conpawnmnngubsﬂnmuﬂnhcommnmhganEﬁagwexanmheraﬂommdqndo@Fommsarnclude
met hyl , fhy n- propyl, iso-propyl, n-butyl, sec-butyl, iso-butyl,

tert- buty " and the Irke Where so indicated, alkyl groups can be

optional |y subistnbiieeembodimeub e skiredisorgeois sslentedHramuthtel grbep edrisistingodups
such as N(C: a ) 0 e S fferent.

As used h ?%ﬁaﬁ% L#é?{.ég% md% Egr%@é’ ho Seggﬁﬁg'?‘ é’oéjnyméag eér%gﬁtvrgr{kglir jups of
fornula - Gal Kyl othBesingralireehtn uhd eresatméntc af brorskat ciferdee. frtheO Conyisehal |
refer ind f bon atons in the al koxy group.

Non- | i ntt?ﬁﬁmﬂﬁgnﬁfnuﬂmtEﬁ?QHgggé%@Egﬁﬁhclude nmet hoxy, ethoxy, n-propoxy,

i SO- propoxy, n-butoxy, sec-butoxy, iso-butoxy, tertbutoxy, and the |iKke.
Where so indicated, al 'b KD B m\réfNﬁblRISt' t ut ed. As
used herein, the ternB—Egékenyﬁﬁggﬁg—Igﬁ%ynfpﬂggruups——mhether used al one
or as part of Ehesubsantinventiongs celgted tefignoline estarapfhermated(bwaicbizedl car bon
chai ns ha f | east
one car bo%ﬁégcg'r/%agidg}a% E&gwqﬁ&u@&% ?ﬁéag e¥er?t ﬁ\%nﬁ(grelsc%gsr r%%t%&a[ro bon
triple bondnpdsaildnymeylsmg\héRen@dulatnldr gt @dnetabmﬂ@ybre@adngﬁswnyl groups can
be option : I s include
et henyl , gé* %%@E;Tm§@5§$@83$§+ ?F net yle?ﬁédg%§&m¥§%%{%%£nyl (al so
2- et hyl eeﬁer& uyaers liasgeredmets, eaami@tﬂ%s IphRemaddotitalliattapdphie aalisl s  of

al kynyl i ( WA opyn- 1-yl,
and. 2- met Ridﬁug& s'th"tﬂfity‘?r{r ﬁ%@é etr@alj&rgl@ntzofﬁgﬁeus &Hr?(ﬂs(prﬁgr%ae{nlgkdo?tdrtrgmrﬁ]set her used
al one or as part of another group, refers to a non-aromatic hydrocarbon
ring including cyclized al kyl, alksﬁﬁhwﬂqN§ukynyl groups, e.g., having
from3 to 14 ring carbon atons, for exa from3 to 7 or 3to 6 ring
carbon atons, Befdreotssciiag the nr@ﬁ@ratun\rem@ororredetall nbiseo (be. lgtdersloodzthabthi%)

doubl e or, r§/5ntwn% QBpmﬁrteo%Cdggerlﬂgl%mEBQﬁWt% &a;?o&%agﬁ% §§ ki ;41‘5

cyclohexy| tainin used, ged, 'sprro
ring syst ems)d bem@reérttrﬁttarﬁeuaednrbthﬂs ene@rtr@atmneenddhataederidad|cwemarth@emgulae of
the ring tem « An U an be
coval ent | ;ﬁlyrﬁ]r (ra?ke(f t )cénta h{eﬁedgé(ﬁlndeédag e%éfga%nggs Sju!:etsgﬁreg%&h%?!e&ééﬂfE\j&}b?%sf

cycl oal kypthrervnge cHirushdongkamplal Irgferamsst tot i edmpdodl’ i in¢ludery aerlarghtye of of
cycl oal kyl|., @5 i ncl ude: cycl opropyl, cycl opropenyl, cyclobutyl,

cycl obut eny cyclopentyl cycl opent enyl, cycl opentadi enyl, cycl ohexyl,
cycl ohexenyl , léryet’ewﬁlp@wothe@yi@eoajbtpahrwal ape salentifigl terna usdsyRreipdavetny| |
oct ahydr og i \V

decahydr o- %ﬁ%r”ﬁﬁ%w el)sr(f?:t@gﬁ Tﬁ%gnger%gg %2%%(!%@502@ Eglﬁahpﬁehda te)nvgllhwh g‘rltsd
dodecahydrolH—quorenyI The term "cycl oal kyl" al so i ncludes carbocyclic
rings which are bicyclic hydrocarbon rings, non-limting exanples of which
i nclude, bicyclo-[2.1.1] hexanyl, brcyclo[2 2. 1] hept anyl ,

bi cycl o[ 3. 1. 1] heptanyl, 1, 3- drnethyl[2 32.1] hept an- 2-yi ,

bi cycl o[ 2. 2. 2] octanyl, and bi cycl o[ 3. 3. 3] undecanyl . "Hal oal kyl " is
|ntended to |nclude both branched and strarght charn saturated aIrphatrc

T o, N 1



oxazol i di nyl,isoxazolinyl,isoxazolyl,thiazolidinyl,isothiazolyl,isothiazoli
nyl oxat hi azoli di nonyl, oxazolidi nonyl, hydantoinyl, tetrahydrofuranyl,
pyrrol i diwol2pizvosaakol i nyl , piperazinyl, piperidinyl, dilrgunBmye/eszysd,

t et rahydr opyranyl, piperidin-2-onyl (valerolactanm,
2,3,4,5-tetrahydro-1H azepi nyl, 2, 3-di hydro-1Hindole, and 1,2, 3, 4-
tetrahydro-quinoline. Non-limting exanples of heterocyclic groups having 2
or nore rings include, for exanple: hexahydro-1H pyrroli zinyl,

3a, 4,5, 6,7, 7a- hexahydr o- 1Hbenzo[ d] i m dazol ylI ,

3a,4,5,6,7, 7a- hexahydro-1Hi ndol yl, 1,2, 3, 4- tetrahydroquinolinyl

h | h - i
ooy omyeREHNE SHRRA sy RV N térfﬁssg”e”%ﬁ'ge? B RGes 05 enig #or used

al one or desqopiged hedeiranot her group, is defi ned her ein as a single or fused

1 hay mb5 t 1 10 t 51 6
hhodor Yot e R Db A iR nBliEndifa, Saty® wh@ingP y&iiMBne 8r b B 0
fromnit ragebst(tur@nt gmuy)geﬂers(t@)a, saurdtesiudtight &%) braanktbdebcm a:ha‘imhﬁdnmﬂ & | east

one of th r| n h) i nclu tE tﬁ roat o ! L he eroar1yl
oTouns t nad SRER RIS ol MRy BB F R e ARRERLIh saBo kBT, i g
may be a tadboapoh eatéres.g. DeSigmat hymm-l-ottyaﬁrmlatcmm/r(egl di,ge shal refey|

(9o DeDBBRRR o SRR AR g AL o v R kel yRn ¥
het er oat oaslangndeaﬂthkmhehuhnyngss&lbetntﬂem f Nomlimittngogrem{lé§ of akylhgroups)incladed

| f S di zed
oul I SRS, PG ShaPe TS S8 RO 508 SH0 BB R, e
substi t ut Meré\bmmma’atdzd redkye geoupk esndfe ogivoelycsubstifueder masupistituemggoupsc| ude,

L1 azt ny o0 BT 65F GRbE et ag Yo “pRba G bl ot b beRisf o

pyri m di nyifferemhd pyridinyl. Non-limting exanpl es of heteroaryl rings
containing 2 o e [ i b Y, henyl
benzoxazol yl , '%Segg‘{(ﬁhér%%r ;ﬁpfes%%?]nzetnplﬁégwgf Q%XS( fg'% 40 grglz&%?hyrl [ nyI
phenant hr Odlklyyl Desidghaped numybers @Hcaibon rydms Ed—{prChJebﬂBa,IIZeie} pyependdintly kq

H I Mol -
e T e e
qui noxal i mglude Bretheyhgihqxy, mep«aboxyyfsp-m]woxazmbuwy seqthiutaxlyi isgdbutoaxpatert-
dosari bed? By &ns hedieodhdBao ridided uBKRERLBs 8in Bo BEFRAPLHBIALP, ™0
havi ng 1 to 5 Asusmgshhareingthattemss aﬂ@nalf ah@é@kywﬁ@rM| thethat usddngjoad om t hat
Ith Zr QZ: ggmg?gl ndé%ﬁﬁ%}ﬁu&ﬁ?g}’ouﬁ)’ Feq?rﬁa%ﬂgfghf Qrﬂfﬂ)raw: (t%ltrgéwcﬁar}?sthe{\lf&% 2 or
sul fur ( Snoresahph etonts, pEferdblyetosilohaying ahbhstctm,e ctamoracraebcpmdouhlerboreﬁ to
11 m dapbr sty % giieast gl SpRpryiatbon HFERA, (ol RS 50 plcates
furan- g yalkemyhla;iglhelhérad wrour}Shcamlberpmwyally pl»batlmteﬂ n I\Z}rwmltmpyexammhmoﬁl':yl ,
rimdin : i or
%e pur pos%sp{%f g%g ”{eas@;le%/ eth %ﬂoé?&ec]%}gﬁg grggtﬂ%s42 }Heth Iether]yj)
rings, bi tssbprlopenyll a/g@ ZamthylhféemZk\é), bulenedylcanpihie dike. aNthgIItleg hsarepleapbm will

et or oat oy COACR AR AN GnilE U7 2Ny O o ERY PR B BRI havi ng

t he for nuhex-4- yns1 -ylf or the purposes of the present invention, considered a
het er ocycl oal i, di | ng the
formula: N N KA{A U&;d%el %%?{g}c}ges e@?émgé{gloggg)ﬁtgé %@gﬂ%r?délﬁ]lﬁ g}(g%}r?s’i dered a
het er oar yrefqﬁd@p nOWae@m@tICfhvsiecwarbmg'mnmluctw@mhm flerl erligybos alikynybot h a
Satur at edofiils &g ahind s (bR Rl Xbrdoh ot rbr BERARINGAL €120 S m ne
the type of cate he“ring is aSS|gne or exanple

1,2, 3, 4-t éng edrpen atO[n@ 8W19|pﬁﬂnlagyy¢<mta1@m@oe@grﬂome etor WA, ar SHiauble or i s, for

t he purpo h vent | r r p.

The Ferm TS Srhy GYBRERA ol R Hedon R €5 S3oBhaSh S BAKDIERE. 1) 1
defi ned h@@réalnmaéuwddbmeén@ncgorrﬁﬂre rog swg@a) w\ihﬁgel@gmt@mqmaaiomg afgom5 to
20 atons O]‘Qﬁ Rq & aha t & t fkyatomin
at | east %&%{épllr}lédé& &éét%%{lo ect egg%lragvn%]nlqeiﬁ%l%tﬁd{ﬁ)%ﬁéyg% \e/n (0),
and sul f ugrougycan ﬁ@ovmwbnhnkwﬁqtheﬂemedl@ggncadm@cwret are ﬁgﬁldtcmﬁd i ncl udes
a heteroatomis aromatic. In heteroarylene groups that include 2 or nore
fused rings, the non-heteroatom beari ng ring may be a carbocycle (e.g.,

6, 7- Di hydr o- 5H cycl opent apyri m di nyl en&) or aryl (e.g., benzofuranyl ene,
benzot hi ophenyl ene, indolyl ene). Exenplary heteroaryl ene groups



have from5 to 14 ring atons and contain from21 to 5 ring heteroatons

i ndependently selected fromnitrogen (N), oxygen (0), and sulfur (S). One
or nore NvOR0OB/miTass in a heteroaryl ene group can be oxipdiraBzdi{/es2gs4 N-40-,
5(0), SO2). Were so indicated, heteroaryl ene groups can be substituted.
Non-limting exanpl es of nonocyclic heteroarylene rings include, for
exanple: 1,2,3,4-tetrazolylene, [1,2,3]triazolylene, [1,2,4]triazolylene,
triazinylene, thiazolylene, 1Him dazolyl ene, oxazolylene, furanylene,

t hi opheneyl ene, pyrimdinyl ene, and pyridinylene. Non-limting exanples of
het er oaryl ene ri ngs cont ai ni ng 2 or nore fused rings include:

b f b h b |yl [ | yI
benat r | o BTTAITE Fhd FPERY RSuNBHy NoAFADnd REaR R LR ardhEne.
7H puri nylnenuele Qlldoptupyhy,ymt&opé‘rylpyzwloﬂ)tﬂ{ﬂBc;&Iabhwwi nyolmbentwlcgdepentenyl
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4,5, 6, 7- t ettalayurovemidleny, nﬂtﬂhybu@n’e-,l irglenylo3ak 56T, émexé}wm-ﬁvyhrmmnmwal i nyl ene,

I d i,ngl i

non- 1 i eI B Z YR B9 B e B e osBIS o os
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r| ng atonF Oar C rct) Ineas}] 0 r%.tﬁ‘gd'tr'n&”a' fwh ﬁ cuag BI tI tzs ](yhetneyqoatom

(pref er abl"Y* " 1L " Sal T ONEN I FrAGPEY ShEMEPRAT G e Ve Bt vt OR)
i ndependehiclgio[@e. Hodman, rbnmchia t OEepta(nM) 3eduy1gﬂmyl[2 P)]hepreoh-Zyl fur (S).
Ex I t t | ted to f
exggl :,S 'Cy(gé[lzny ](E(ﬁér%}’l |d)e/1bz'(§}g%£é Q%@%ggcﬁrazg e4n§| enlem i (ran dagol Or1 yl ene,
1H i m dazol - 2-YHakyaékyl” lisdimteddeb ko Wdenleothltzrarxcamdl ant Stryipletreain elatamta} yl ene,
f 3- I , i I
pyr i i w2 e b BB BialS Béyind M BaGe ntnBRPof BXESTHOME, Sypuffs
and pyri divith 4- gt eroee halogen afbres.t e‘ksrummhb@wdﬁlqgemnegérs tefrerd, Bo aad l.
from 3 toMEEayshPY FieBobesn R dRL SRBE b Fs B AP s A b ™
bi c;t;cl i c bave be@yceplanedANltfahblogg/rw &g.r I-@I@a t-@ﬁt@'al)l ylrheolmdlagens danobe 3hd 0 10
carbon ri i

Pt or ooy e (€Fh SR [BRBRLE B gb i raghe Wihre so gl elcBlid aroves,
cyclic, ocammoptiertally bei sgpstitutedaimith ngnef oomdBetsob&tnuentsngw aalddmran to rhaIaIgeoh at
| t t
| east, OneeRlbiE of BB ARk AR A ARG ) SuFBIRED. HigRIRD:
het er ocyctriﬂoonomna@hyﬂ ymmmbﬂnythybpeahaﬁmrbetby\h and merm@cmorqqhwltgmom)sand is

i T

ronocyol e o Bttt KB TR0 AEAA o SLEbPa Wl goroen PR S
i ncl ude nes hylammatm; mendeytlgmingmf Gamqusapphmmetjc polycycIICTmT@ ofdrom 10 to

"di al kyl f - t
o i SN SR I P R
di ft hyl ?n{m@, rephthvlnwkwmmamthyémi&ﬁi)pv\m@ye &0 indicated, aryl Tieupsemay “theal ggen
refers to [ e
Gopt o ed_ SRACHEY st iRt of EBSChAR.AR - B gRtbRARLM B TR 17
may be depotdtrre@dats forlexaniplee phemyinor aarvIdIIeVI rlne$ tussd with-ONS. or more saflirated er ns

"treat" a | ely

al | evi atl %@%&{é@nc&r&ﬁ] rh?ﬁg gt Ibﬁ%aoﬁd?@% ?g\e}{lélfa*&ég '&W@ﬁ&ﬁ

whi ch a pae rsebﬁtltuted etwme@tre@retcerwfa‘t@ms of the arometlwworrs@mtnd or partially

"t her apeu%ég%It GI/“ fective" refers to a substance or an anpunt that elicits

a desirab cal activity or effect. Except when noted, the
terms "subj ectTheotermphetersycloalkd” wheltier nsest alhas geablpartagicanogfeegreup, ilammal s

su_ch as hﬂgﬁ{eggﬁaerrélﬁbl tsg%gt 3 m? norprhbl%ertlrgﬁo(teﬁqzrw hr §§|n§§)p§{d h@mrgal bl y,

ene

ani mal s suc sra m ce ‘anl mal s "Accord

t he term fremb} tec20 aigms' (@aq i Bt 10 atomss 8dotfeateins) whaisi alngasteomeedtorann phat i ent
or subjec | ed. In
an oxenpl SeoCahphy o ReEpBRAHCRCRY KR KR MF"o8En 18) AT it £
patients pod Wheein teetrinadbalr '@plﬁge?e the heterqaterods non- qrhreailmvénhetmocyabfbept ed
screeni ng th a
targeted 8@?99{%(‘{?{[@ g@e@éﬁqgééac%l t@o@oﬁét%a%g%égrﬁ@%é %gé@%(ﬁ?rg}g of an
exi sting Hgedlioy, tevabvdroawinelinyla ohrampan).  Eweselare heleraoigloasyl harggps
include, but are not limted to for exanple, conventional work-ups to
determ ne risk factors that nmay be associated with the targeted or
suspect ed di sease or condition. These &nd other routine methods allow the
clinician to select patients in need of therapy using t he net hods and
conpounds of the present |nvent|on The tern1 substltuted |s used
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Conmpounds descri bed herein can contain an asymretric atom (also referred as
a chiral center), and sone of the conpounds can contain one or nore
asynmet r iwoanm4mB8 centers, which can thus give rise t@®CopB2aabs2980MEr S
(enantioners) and di astereoners. The present teachings and conpounds

di scl osed herein include such enantiomers and di astereoners, as well as the
racem c and resol ved, enantionerically pure R and S stereoi soners, as well
as other m xtures of the R and S stereoi sonmers and pharmaceutically
acceptabl e salts thereof. Optical isomers can be obtained in pure form by
standard procedures known to those skilled in the art, which include, but
are not | for exa hi r chr oqgr i astereonerjc salt
For mt 1 onn Vg idm & tbelofif ABire of fhisd it T Sogfhe Repatontn bSE R EBhlY

i nvent i onselksted ifrioal nldegerc(N;) axyyenr( @r)rsorosrule/ &) Someeoismofe Non®atvds iafa

<0 unacPSelRIOEHRN Wal (TN SRREBLERAIT B Ruasan, sl iRbeea 10

regi oi sombeterocgcidalkylgtaupssah beropibnalwsulosiittas be obt ai ned | n pure form by

ol para - fReRY eSS " Mokiont nRERratSHbar ohkb rirRlie,

chromat ogesgtple: adidzitinydh- geidiop, nnmreeolylr qazeirdﬁ’ryrorm{tazgh@mhy imidazolidinyle term

"Liver X rece or ( as, used he ref rs tg 3 and
vart ant o, TR SRhealB Vo RPr e Lo RUTRR: | BRIV s RlePER
expr essedoxanhratdrdmm ex@razelidimmyl, s hydantt@dylt o] tenra/re/droflhmdyley pyirmotigisylj ne,

ner ain. oRioREr ol B8R ol GESRIRR N PSP E P e DL PRt =0

sequences (varecdlactemt), hé 3,8 6Heab yaigo- 1Htazap|n(/ll—lo2rﬁ difpoirehs:indgl8 128), 1Hdide (Mis

muscu/ us, Y ( 0

QBE9B6) | bﬁ%%?dég)sq“'s”é’rﬁ% aR‘%ﬁiA@I%@s RATRIES Of ?‘t’&ﬁ i }‘ggﬁg ﬁ%%@b‘%)
Repr esent arngwenctﬁmeBafrmk(e&analte:ehexahydrmu‘rﬁbeyrssolfzmyl L34R8,5 C 7 ardhexatydrd-oH4 owi ng:
human ( Hopp, 5 : S, 6 it us
nor vegi cus, Z@g@ﬁ@o'f Sg §‘56 ﬁ%ﬁgé%%Bﬁad%w 1% éﬁ%%%dr“%“"{o as
used her ecmrpmaefllelsscltromanyiunmunyarspmrrdolhn.yirmnd plecagey- 1lda:|yclneqta[bknlyrrpkyl

bovi ne, ovi ne, LGL R i r I ratQry. | .
Those ski11 od TR oo BHhk dheBl RRBEIont el AR o RbwbP IR, Bdéafe™
severity bérepetswsiogly or I‘usedelng pesiemdradfngrfmmnﬁlto PG atormsdeqt.idvte 10fatorhe, %ef f ect
of the t h%’@g%n%% \/\fﬁ@f&rhgtrlegﬁ%ﬁeea?onq %ﬁggﬁloh% rrng is a -qult%rda%rmselggtgd lfr%

used hereln assed ol an i ncrease
activity omroearprl‘é)swmend@eam Rglfur (S}, e dt singyein fnﬂh@rcajlleast feoe cexmrph@ a

TI MP1 nod § ul at I t he
ot esence Lt itiydes A ATRIGENT S o, Rl FebRanPERB R 0l gd @ brgte |

TI MP1 expfusediriogs, thhenondeterbatkimberginggingi mey bdes caboclicte (g, G&rPigdfof r om

roduct s on RV SRPR PR RUSREL W, Kbt (FBET ool R i PARDAREY® Sk

sur f ace) , Exéroplerydeaténvetyl froons pavt bamimig ‘(4r (0339 etmnmnd codtaérpfremintiel Sedng yel | ow

d leath
dyspi greniod S ertierEPL L0 rbiRNel O AFbAEIC: pREUIRERER e ¢ o
st er oi d- i adonoeadNski $ atdmisini anbeteroaryl groupr efrebe edldtzedpeundréewr 19( ObeSQXR

nodul at or t i

nodul at or Wﬁ@né(;:tlg h@%ﬂ%ﬁﬁ@?ﬁ@@%%ﬂoﬁg ,r'qué a?\%ﬂrhs dgﬁ}rlr ssue

sel ect i vemMorPoyehe Uesgroary| riags wmludesfootmemma;ehw 4- mtazolwdd&é Atrgzolyl,

expressi o r I of ' | at or s

useful |nﬂt%2ﬂ/pér}é g Q,t,?, en?ﬁ%%&}/lncﬂhéﬁ?dak& IoI ?ﬁ%ﬁg otaquglé. %Héﬂgilllhe term
"ot her t heyrigpidinyl, @ndgewdml adouéleutlrmeemnnples ef eratserqarylarerSt ¢rntaipeatd er agent

that has %?@fdé%ﬁqm %%n&wer %@hkaruugad b@zditTiofHY gf‘ b%ﬁz&%zd?I%thtIﬂQEorI/rfeat' ng

a di sease or a Fsorder enconpasse the present 1 nventrton. The

t er m " pr obengiriazalyl, usiedolingly eiaphthyediayls qhenerrtpmramyraabfrmqrnwalijrpvrrh%t PHe

der vat vy plo3 RAEGRnGE Y%7 D6 SblahigheHU! bffiol SHERRIARI! hon

(e.qg., er spo aneous or e ?/ hr the ta ogi cal
syst em t opheflydeseoldithigeniyler tH-rsle rcﬂd@ﬁrj temahydranég- /'értﬂﬁpl\ve drl'ugxallpvlodﬁugs are

desi gned 1 ility, toxicity, lack of
specrfrcrh%ﬁﬂMﬁnﬁﬁﬁﬁpgggﬁkgg®g?ﬁg ?Wﬁi%ﬂd%&hnmﬁgﬁﬁ prodrugs conprise an
active drug nolecule itself and a chem cal masking group (e.g., a group
that reversibly suppresses the activity of the drug). Sone preferred
prodrugs are variations or derivatives of conpounds that have groups

cl eavabl e under metabolic conditions. Bxenplary prodrugs becone
pharmaceutically active in vivo or in vitro when they undergo solvol ysis
under physiological condrtrons or undergo enzynatrc degradatron or ot her

.



The conpounds descri bed herein may be adm nistered to humans and ot her
animals topically in dosage unit fornul ations containing conventi onal

nont oxi ¢ wbanreeweusi cal | y acceptabl e carriers, adjuvant #CTapz1veswsd es as
desired. Topical adm nistration may al so invol ve the use of transdernma
adm ni stration such as transdermal patches or ionophoresis devices.

Met hods of formulation are well known in the art and are disclosed, for
exanple, in Rem ngton: The Science and Practice of Pharmacy, Mck

Publ i shi ng Conpany, Easton, Pa., 21st Edition (2005), incorporated herein
by reference. Phar maceut i caI corrposi tions for use in the present

i nvention can formof s non- ro ic.liqui d solutions or
suspensi ons. " <0 atrinfior ente, 5h & hetBioaBE B, AR At Singd hehe s S

t ransder rradatepmtﬁh&mclmrs a)hhmbcyohc BEonkatiowimgi ravinigel &ar 5 carbon rmg'ﬁlttﬁn@lanxii ae of

nd d h.th f
whi cht heCeBnaR RoREnd Sic e BB MEBRERRE LY o RRBle Pt o
pr epar at i atosnsftbat arlemletmbdtbms)ajhdemhmmnm seiﬁoteHIfromchItu@enQdexmﬁrs(,O)I atd ons,
tes, ) t t
ot ches, *Stifpast o EimeBe aes R LRI A R Bl h b el BRe BRadpey s o

pel | et s atrdzaglk othidzsl-2-@, nthivezot- %yandnldamnsjl el mﬁdnzob&-ahphld-lmhueztblm yiul at ed

andior - gol Do SR B BryEant” @ERetalhgehBRn® BAdRRNE

i ncl ude wayremdmnﬁylopyrmmdmrﬂ ylspwidlraz-yl wmlmsgaraaﬂfpyndlom W. vegetabl e oil such
as arachis oil i I y

gl ycol or 1, 3- %Oﬂttg%g)glp%ﬁ?g | rha?%rq 'pe{l&eenlrtl' 'g & %&éﬁ érg%hgg ‘;é@reo%@(g@crﬁ)%g] ng to
t he natur blcpnfhctrh@sbsaudethbnikbuwblcbofotnptlse apangiéfherferoatbmnwﬂima sd)resaiemcéto

cet ost ear I I ted | anolin
and beesmgélogégﬁn% y{%@ée)rfy'f1 m%ﬁ'gg eraﬁ § %nh}go%tﬁ%ntqrﬁ%\éc e ”ﬁg '% P
agents. exampldhk2, §GII Hebahydrgguirfolinbéagng thel fdrmulat he oi nt nent or cream may be
enhanced by incorporation of an arong{i c~al cohol such as benzyl al cohol,
phenyl et hyl al cohol or phenoxyet hyl Loti ons may be
formulated with an aqueous or oily bag@~qnt mIII in general also include
one or nore of the follow ng, nanely, emllsifying agents, dispersing
agePts, SIS fue nigk ﬂ@tp@g@éﬁhebkdsgktemve;]rguoag@mssjerfm H@t@hﬁzyclcﬁllkyﬂrdr@% a@egts and
per f unmes W aid of any suitable powder base
e.g. taIcD”Igglégggggmﬁﬁﬂp@ﬁﬂffﬁ%%@mwhﬁﬁﬁguﬁbrnulated wi th an aqueous base
al so conprising one or nore dispersik nts, suspendi ng agents or

sol ubi l'izing agents, etc. Spray confosi s may, for exanple, be

formul ated as aerosols with the use of a suitable propellane, e.g.,

di chl or odisf kdtahomaEJIBEE 0P thel preséhliVehlisiOr @RBIHERAE heteroaryl YRR ARRAL4 on of
active ingredient in the conpositions according to the invention will vary

with the PiSeEireg Ul peBias eleraatomsdn ipiea sptrgpdana@naiy g ep A1eetryaid t he

par ti cul ayigRegérhingi ér@rdéeémﬁﬁb fh@qy;s‘@aﬂ%gdr@fb Which ehdEn ARHsBighEET eer The
formulation will general contain fromabout 0.0001 to about 5 0% by

wei ght of eXa{ePleg élfn@trafﬁy%Ih%InapI(thy“dmﬁﬂﬂvath%F%ﬁéIIaat| ons will generally
contain 0.0001 to 2.5% preferably 0.01 fio 0.5% and will be adm nistered
once daily, or as needed. Also, gen y>speaki ng, the conmpounds of the
invention can be incorporated into Wand ot her | ocal conpositions
formul ated substantially as are such preSently avail able types of
conposi ti snfor tempupbedesef Kieawesagit inveciinm corsidesedi dsterearylgnpumoxi mat el y the
same (or int 0 I Lon, .at
NeheCRIG ﬂ%g&%ﬁg@ﬁ?eve&&ﬁhse‘bo%%’b‘?%s Biﬁt‘ %ﬁﬁ“ﬁﬁéﬂ%&@ i

proportionately I ower) S as conpared ctive
agent s sudéfined heedihpb aphivedant soblere fussdtringesyated haviigdne hds dAatampleopi onat e

or at consiy gefoaﬁ d OV 6dRSALS vI/IIf‘e‘I&IITehtaIéaﬁoéﬁ?eaét% fPal R8¢ Bfd irhé.? npwn

agents such as rocortisone. anount active | ngre ent that
may be cohﬁer@@mselﬁcheﬁérooanlﬂrpeen thék exyasnd Q) canst aidiyc €5)aasd whkeeidbstage f or m
will vary, an

i n ot 24 o oHp PR (R Rs I RRLEROANG oldifaiRR ] houlAn REols

| evel for thahyinglade i2c@r anorguﬁjsedtrlrwm Ith@lermﬁwterp@wrra bearingtripgomal abe ¢ s
| udi i Vi fat dye th d
I ncl udi ng 46, gf’%ﬁ{]'e\éiet% 0 6,7%3@?%‘# éﬁlo%%ﬁﬁgg‘md% an €dor §rylages)e dody

wei ght, gener , SexX, ti'me of ion, route

admi ni st r benzefiranidgne, dﬁrené&tbioeh%wmnedm@ly&wbu r@tqnm@ryahﬂnerpareﬂ@@v@roumg/ of
the particul ar di sease undergoi ng therapy. The therapeutically effective
anount for a given situation can be readlly determ ned by routine
experimentation and is within the skill’ and judgnment of the ordinary
clinician. I n anot her aspect of the invention, kits that include one
or nore conpounds of the |nvent|on are prOV|ded Representatlve klts
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A "pharmaceutically effective anbunt” neans an anount which is capabl e of
provi ding a therapeutic and/or prophylactic effect. The specific dose of
conmpound wornry®EBed according to this invention to obtrarnBihenrizpsut i c
and/ or prophylactic effect will, of course, be determ ned by the particul ar
ci rcunstances surroundi ng the case, including, for exanple, the specific
conpound adm ni stered, the route of adm nistration, the condition being
treated, and the individual being treated. A typical daily dose

(adm nistered in single or divided doses) will contain a dosage |evel of
from about 0.01 ng/kg to about 50-100 ng/ kg of body wei ght of an active

cbout 0. 0B8Ry T Thd 'Sk bl ot By G Blan eyl o

about 10 sgédtgd fieactibogens(hoages (@praadcealfurgSe, Onhaldr naré & amdl atoaxs imem

tolerated _dose (MID) have yet taq.he deternne u e.of ordinar Kill in
he art - cRCREratTs wetBr@elt oiflirtl G ' Dr st Bl Wherd' 0k

her ei n, t hetetcaryled @lpsr eber se t subatitut@aoouniion-troiting néxaatplen odr mdosagkc of a
particul af_test compound. that achieves a 50%inhibition pf maxj. nal
Fesponse MREAnE R TR ontBE B0 s540R" B2 elo e L2 RN on ¢ he
assay usefl.24ltriazolylmeusiadinyieneithiazdlyiend, diHiiniidariotyletheu gedzolyesher futanylene,

bi ol ogi caLhI.a/ HaGL ilvne chemmc |r|1 SQnpau ds Fi&lr H%SQ Whi,\f:fr]]_“mi%]ht St rnl]thSur%t |y
resenbl e Kot active Pdr'Ugs ydsgft a alpgg ?y P coul "D B i PP rew ypes
of struct betesmaryerie wings hcartaniabl 2 cbamaatefuseedritgs angbrdedi ltrablueanytene) vo
destructi i t Xi C. noiet)es,, . r they i their

t her apeut ?gnzﬁ)gﬁ (Be&%%klgﬁ(%?et ago&ﬂ?@a Pg%{)‘gi ti oélen%h'%?@ L6t t dP%ggsﬂJ'e{%\éﬁleesn gpl ace
wi t h a conihndinlykbé enaphthyridinylan@rphenantatidieylenen @ékpurinylene, Sbpuringtang, 8Esi gn

represent ) | med to,gdesi fer . w th an | ncregsed

t her apeut ?%r??lﬂg\gxﬂggr[@ﬁﬁglgeﬁ%ti ng %’9?&8&?’@?8@&2%@’% "Fons inf gﬁ(f%%gdr ug
desi gn pr dipgsmidinylemg, Zrphedgibenrogdithiazolyteneadi-tingolnetabélbitzetbtiahydroilnket i ve
species a nce, . t ipli f ranst ornmation-distributi.on: pLvity
rofi1 o of OpHERE SRy Bt sl BRa B haRa Rl kAP 2 BT B*lgen:
obt ai ned byd Boquidolimglena. t he nol ecule, in addition to the activity, the nost
desired way i Lehit b l g i eact | oxified
subscauent  t o RYePFT Mo BRFER T b QPR aRoly ELELPUL BRCKICLET
gfener al | yhetemryk?rmwmqmds sohonagyclg argmafpiingelthvorg atnd m’arbba:rieg_ath anche site
of action refor €. in . r . ivity
Cocal . BUPHREleradiont Mo REEs 4 PR B ERERMR T2 ARRRa AR

rre: ab_olti catd)mdha:atvgxeih@te_lr_omamspiné@rmmdsnwlédterdfr@ﬁ rlltmmesi(Nb@xmmr(@cmcbg: cgl
activity qr 840 sOofit: i.ncl ude:
a) Irrprovg%u}r]?é jofcé %%neo I?%@r%ﬁﬁ?tg%%ﬂ%%qﬁéu%’nbltuﬂ‘lgrzearﬁttgwqég%uﬁggg?{ﬂgg’

syst em c biadeylehé ebiagoladrders,ithianelt4-yenefimideaalt ii-ylena, ohi-icnidaroé2ytentieal Bs;

b) Avoi da fial ocal _pr.lang- Lery i el.Lyal r ayi.di i asily
accessi bl Eﬁgao%tl gq@%”ehﬁ?%%%ﬁﬁ]cgdgarghglé{aﬁo%@{lgr% ﬁjrély33/¥en%i %10%‘?%%?!%8% of the
acti vi ty/ thiepghentdtlénmn  pyrohidine2-iglg ne giydinitin-f-otemat i yminddinioelenepl pyridin-Pve
speci es; )~ ELIL M i of -called "drug interactions" by

avoi di ng #g?%t%lnfj@ 3r5%¢é£§ﬁta:ﬁ)gﬁ&rr]gqy&§r%é conpetition for saturable, highly
used enzynme syBteetesn "carbocyclicThieg"gefers traigatuafied bislipressiaily satwatad icpelicar e

qui nol i ne f f - , i - L k:

adr i st oioarene ang <SR o WA LRaBLR ARG ke JOBEbARNE Bhg maybe
met abol i t gwnegicht bicypmordiieystiet A earboayalic ring typicatiyl cpntaissriromdbtond caslens e
serious d I ; ; ; enbodi ments, Z is hal ogen. In sone
enbodi mnﬁé@%@ﬂsﬁé@%ﬁ%ﬁﬁ&@%@ﬂg (I)di ments, Y is alkyl. In sone

enbodi ment s, Yhestern yheteropyalio mingereferyslitove sakiratad cyclicNartially setvsatedispelicnent s,
QL is H odj i L idqn ; i | 4 . In
sone enboé??r@ﬂ@?g (iq}snr%glt{1 38@.23 It(?l 1|§|orml aéc%@%&nﬁx&ﬁ?tiaffé&fsio@%')t@ r:mr? sone
enbodi mengomsLisiashge@pdm Kthat 4 mygenboitiogemtas, sutiun. sA eterocyclic ring may be

monocyclic, bicyclic or tricyclic. A heterocyclic ring typically contains from 3 to 10 ring
atoms and is monocyclic or bicyclic.

The term "amino" refers to —NHo.



In sonme enbodi ments, Wis halogen. In sone enbodi nents, Wis alkyl. In sone
enbodi nents, X is S2Me. In sone enbodi nents, X is SQREt. In sone

enbodi nerwe,20%/10¢74802NVe2. I n sone enbodi ments, X i s SC2WRHBE11/052984 | n
sone enbodi nents, X is alkyl optionally substituted with al kyl, SQ2al kyl or
SQaryl, or SQRheteroaryl. In sone enbodi nents, X is SQ2heteroaryl. In sone
enbodi nents, the conpound i ncl ude:

3-(8-chl oro- 3-isopropyl qui noli n-4-yl)phenyl 3-(ethylsul fonyl)benzoate;
3-(8-chl oro-3-isopropyl qui nol i n-4-yl) phenyl

2-nethy|-5-(nethy|sulfonyl) benzoat e;

- (- ohl or o- 5. TEORPoRyaRiRa! e g rMIRBRYI Selies BBy} BERGER ¢
3-(8-ch|owmhﬂem&ﬂ@ﬁmpmbqﬁhﬂaﬁmﬂréa@b&mhem%o

hyl b
STt ey ot T et IR o088 T o R, P B ethS £98 RAYLES 811 ) - ben
zoat e; 3[3ameoq)rr d;ﬁfyfena ( Exarhplaorafneibltylbinipe sobstitehtsy lijglluen dihahylahing) - 5-

13- 1 2opr S50 CE RIS YaRITe I APRBMATAy 1 | phenyi

4- (et hyl sul fo'mel lerbethaioge refers to fluorine (which may be deplcted as -F), chlorine

g[ ?&Lfﬁg{g\/ﬁ?{? ﬁn)?l ttg%fglﬁéjlgt%? )bqgrhlrrlmgl WhIC% |¥1 l/ e(ﬁ‘é/plcted as -Br), or iodine

3[ 3- isoprQMy&}&agbBMEbmmﬂameDhyl)qU|noI|n-4-y|]pheny1-5-(d|nethylsulfannyl)
2 e oo B SRR By 1) Lo o ) ol - 4-y1 ] pheny/

3[ 3- net hy1- 8- (Thei tefruerioeadt ayd )tqiatlng),l’ ian-u$eyt herdie neteatte partially or completely

‘;’: f:ﬁl- gPg?él?eivﬁaélbﬁ,glﬁé@ﬁ%ég%%?f%é@@g%%&@@%ﬁ&)f& a condition from which a patient is

3[ 3- 1 sopr sygpeed(td suffdruor orret hyl ) qui nol i n- 4-yl ] pheny1- 2- chl or o- 5- ( et hyl sul
fomyl) - benzogl e B) el OB ARG b bhor G0R! YA AGABRld B 45 hldhenY!

3[ 8-chl gr thaBeI(c]IZa&telsyatée hiplogopai adivitnerefidc. pheny!|

g Eg: E;: 23: ;gén%cle%) enz ac?&c? thésteﬁr%scmb?erc(l) o$ E%H%"aﬁ’élh&‘%} |h@ré1a¥l;éa[brvglr¥d

4- chl or o- 8ff@- {a migrmals oshhgs )hgmiamo batierds yant pinemiydmas (mptated, sad fa@lyds - benzo
gt ((ama'?L3I §>{(ﬁl¥?’ne§1 e&ltablrﬁelléjgltl(%ngst @6‘0%8%@0%&1 m[}céllahg%wlammals Accordingly,

3[ 3-pr opymeae(m r‘stoljasujrcmﬁrpatiwt "asuised|hiersid mdahp lmepyammalian patient or subject

3 (et hY! SR I BERBARKE' orhd hléilohU64 P BE! Sk B80! - 5 hLABRRY

3[ 3- pheny ém8oditment d)fu:be oresehtihYapdion.dbiidendifwdujsiskpatlents for treatment according

31 5 benzy D 410 TP ES e YT GoPRRE! i iy methods are employed o

3- (et hyl detefroing ik f;ae;tmsawgmated with a targeted or suspected disease or condition or to

g[ ?m(;%'ﬁgfdgtle% Olﬁbrtliléjgtramg%f%léx%ﬁhﬁ'%s'egse oVL&rRﬂ%Wh a subject. These screening

343- net hymeﬂﬂthsnndud@obuirmfe impt rgiteidriolforrexampld, sheveytional work-ups to determine

3- (di met hyl
345 mot byl BT TELAPERE Ry 4 M e lrgsipd pr syspected disease or conditon.

3- (et hyl sﬂj'hﬁﬂ'qno)otb@rn'@g’rmeemethods allow the clinician to select patients in need of therapy
343, 1t | (14 80K ATPLINb. Al B brdkorl hABRRY! 2 et ! -5

(met hyl su enzo

343- net hyl - 8 (thei ftemor cambsﬂrtyﬂe)iqulswrsem Hwgughphileripe  Spedification.5-The term

(et hyl suld gowl Lherzpah&d n ty, whet i lic, which h

S mot 1B PP FGSAREL PRI a8 2 ity TSIl or vl wich has one o

4- (et hyI aord ()eng| jﬂ@)ghzdjgg@ atoms replaced by a substituent as defined herein below.
Substituents include those that are capable of replacing one or two hydrogen atoms of a
single moiety at a time, and also those that can replace two hydrogen atoms on two
adjacent carbons to form said substituent. For example, substituents that replace single

hydrogen atoms includes, for example, halogen, hydroxyl, and the like. A two hydrogen



343-net hyl -8-(trifluoronmet hyl)quinolin-4-yl]phenyl 5-(dinethylsulfanoyl)-2-
net hyl benzoat e; 3-(8-chl oro-3-phenyl qui nol i n-4-yl) phenyl

3- (et hylwol2brphBenzoat e; 3- (8- chl or o- 3- phenyl qui nol i REAAB21 phzosA

3- (et hyl sul fonyl )benzoate; 3-(8-chloro-3-isopropyl qui nolin-4-yl)phenyl

3- (di met hyl sul f anoyl ) - benzoate; 3-(8-chl oro-3-isopropyl qui nolin-4-yl)phenyl
4- (di nmet hyl sul f anoyl ) - benzoat e; 3-(8-chl oro-3-isopropyl qui noli n-4-yl) phenyl
3- Rnet hyl sul f onyl ) net hyl Fbenzoat e;

3-(8-chl oro- 3-isopropyl qui noli n-4-yl)phenyl 3-(nethylsul fanoyl)-benzoat e;
3-(8-chl oro-3- isopropquuinolin 4- yI)phenyI

3- (nor phol j n-

3 (8- chi oplsmransBs0 e Cr oYl PN shediy SUBSHN BN rrplace

yl sul fonytvydoleydm@etreatomls feonp hdjaoad exathionadtbyis aumeieabjreaxambte eperyeahd the In

crot et e b LB TRE A SO RV LR CRIR B Gy BysrBai

pha[1 m;c e]ybe ::e;dlzinclgedaas: dedaaibbe Iagarer i Feor. examplea;jTflgorpetetmnhsmaubsmmmw@nelhylz ¥ ﬁ
thod o

To o pati SPSRNNELE T RURPSEEE By Ao BRaeRin p & TR g IR G NGRS | N0

phar mac eutlincdhyl-‘p-adcicejpt@bl/lds aaubstitinted &gfallot; 3agyznitinmpeaayt iscasubstimpeaisCs | on.

In sone e di t he skin dis s.s€el ected fromthe group
cons: st ngrg: carnbakdryls &' BBATEe PR L Shounds.  ski f g1 ng,
phot oagi ng andAt\IwarIOklklﬁfﬂ;p.eS in the present ISBeCIfmabdeS‘CE)BtJtBen’fBITEf ctdn&mumme)f a

Sgent o Eadd i tElns" G Bura B, L PR e e B8 ot @t@@érﬁ%' ’
i}lnvetnteir Iogeameammemy inuévidst embnorrwmnolm@f U@enarMbt_er«srtﬂrsUcmgmups aaddanges .
ZI ?ls) Egrr géljnr{ﬁ %WT% t%ﬁ aﬁylo gﬁe%m%gl é/ﬂﬁtenaé/d {bglnét)%uglgf&]yél

IAvention can ar e
accor danc€: V&4 Est(Eze Q&rﬁac@daﬁe& Outd+iCre G1er @i-Gs, GzF@ﬂf?@@m@f-Cb atsl-% &sai | abl e

starting ter S, k inthe literature, or readily prepared
i nt er medi g?eés%é er‘?‘p?g)er”ng 2%5 d:’]‘?Jlar synt hetic nethods and procedures known

to those skil I@dﬂpwnﬁhdemrtbedﬁewmeardcmm besymmetricedon daiso pfercsstar es f or
e BT ePag bRl LT fi BPhECUhES, AL UGN POR ohgURL AR O! TRl | ons

and mani pul ations £Pom 1 gvant "Scientific
| i t erat ur etoors drrcentess, MMr@nﬂMg}wk$ foroptitas igonedrel (enantiounérs) bied appr eci at ed

that wher 8|aE%P%oﬁ?n(%g.ofhnﬁ{rgéeﬁggel%gglﬁé?gr?é §orﬁ&§lﬁ1‘d"s 'd%%ﬁ)@é#} Pgreln ih&RGE S QR

t enper at ures, reac ressures, etc.)
are gi vengnatlibeerpamtdasierondrs, iasnell@anhatasomizeandsedolved, esantmirmlcaliyse

st at ed. i dit] [ eactants
or sol ve(r??&']&srﬂjeg?] § $ﬂsg%b&9%rﬁ§|{§é%§ ng]ﬁ]??'ngﬁg? %WF%&@%?%@% {eh&tgot%]eg nat ur e
and or der aod phdrenasgutichty acmestael@ssqﬁs dwsenfe Optiaal Isménerar:areue pblainedén punepose of

optim zi ng, rtngbg/ %{(%Pci]br%@ecﬂfreé vﬁ%ﬁ%ﬁ&%ﬂ%ﬁ%‘egﬁ‘@wﬂ b?r\crhde but a[rggpfg

processes de ereln can e nmoni tor ed accor di ng to any Sul
met hod knhjwhedt@forr@(aarrﬂe chival chraamaibgrapiy, dihstaredroenesaltdornedion benetioni t or ed by

Sl Se R RS s A AL T SRR ARA AsreRG (¢ O
mass specorbiEseyersof chyppetnds whfogruptly ceniagihing s ikenghmgetidsdegarati@nes qui d
gm gxi ggégrgﬁniﬁ%gi% alggﬁpﬁé}%f&?grt@?'ﬁﬁeﬁé}é%r{%achgﬁls eﬂﬁ@?&%'aﬂ%ossmle
regioisomers, and mixtures thereof which can be obtalned in pure form by standard
separation procedures known to those skilled in the art, and include, but are not limited
to, column chromatography, thin-layer chromatography, and high-performance liquid
chromatography.
The term “Liver X receptor (LXR)” as used herein, refers to both LXRa and
LXRB, and variants, isoforms, and active fragments thereof. LXRf is ubiquitously
expressed, while LXRa expression is limited to liver, kidney, intestine, spleen, adipose
tissue, macrophages, skeletal muscle, and, as demonstrated herein, skin.

Representative GenBank® accession numbers for LXRa sequences include the
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Preparation of the conmpounds can involve protection and deprotection of
various chem cal groups. The chem stry of protecting groups can be found,
for exanpwe,2oimo@4eene et al., Protective Goups in O gaoraBBynvizesi s, 4th.
Ed. (John Wley & Sons, 2007), the entire disclosure of which is

i ncorporated by reference herein for all purposes. The reactions or
the processes described herein can be carried out in suitable solvents,

whi ch can be readily selected by one skilled in the art. Suitable solvents
typically are substantially nonreactive with the reactants, internedi ates,
and/or products at the tenperatures at which the reactions are carried out,

.e., rat ur gs th can_ran the solvent's fr | nper at ure
to'the sofdeRpds Fmer e PaapBRaR ST iel MY SBsfulid SR 8T T ed oun
in one solvﬁnmrmhm@wnsxn@ﬁﬁsphoqueskﬂan;GﬁEQBe w@ﬂBuS@ap&n¢th30ﬁﬂthe
particul ar, .reac n. st e sol vent Ardd i cul ar action step
an be. sor e ool SHE: ARUahET) CRERicFe Mt St RS ITRRR IR ed by
met hods khxRA indudettbe &llbwingh@umaagloins sapieds, |Fr550553) proapaMis omsaflus he
conpounds es ch| S.ca her co obt ai ned or can be
pr epar ed gﬁbgééghr gf’%ﬁﬁﬂsé’ge 8?@@%@@5 6’8‘5 Bﬁs bt%élrl'%[)ure For exanpl e,
conmpounds of tTre tprreérealmmaﬁ\aemsewhelcean reb‘erspoeﬂmnmd\ amomhdmag pirimattehe nmet hods

illustrat ednI nftlr}]e foV neovmwrrl]g c%nl'%letlljc Schqﬂervet |na rlae d scrl gn of
this i nveRtlsh Te QUL SVDG RALDS JPUisn Pt et Ne? 1 RIIBRRY T8
skilled i ﬂihd)shﬁslﬂlletj in ihlecdmdcmlzd'teaifa)iHemmyrvmcml@duceaﬁbeeemer@-ﬂ‘@dihology

ACe Ot U | el oe B UL R RN K DO LG o1 IS A5 R b

Het hyl"yam nopyr i
Di net hyl sulafrowalde EDC . 1-ethyl-3- (3" -dinethyl am nopropyl) - car bodi m de

EtOAc: Ethyl aﬁ?ettan? rjﬁt&(?dﬂateE5413§%%l he%fﬁ rgﬁﬁs %]én%%tpggge%perﬂxer a decrease or
an increase in activity or expression depending on the target molecule. For example, a
TIMP1 modulator is considered to modulate the expression of TIMP1 if the presence of
such TIMP1 modulator results in an increase or decrease in TIMP1 expression. The
term “skin aging” includes conditions derived from intrinsic chronological aging (for
example, deepened expression lines, reduction of skin thickness, inelasticity, and/or
unblemished smooth surface), those derived from photoaging (for example, deep
wrinkles, yellow and leathery surface, hardening of the skin, elastosis, roughness,
dyspigmentations (age spots) and/or blotchy skin), and those derived from steroid-
induced skin thinning.

Preferred compounds will be LXR modulators with LXRa and/or LXRB modulator
activities. The term “LXR modulator” includes LXRa and/or LXRPB agonists, antagonists
and tissue selective LXR modulators, as well as other agents that induce the expression
and/or protein levels of LXRs in the skin cells. LXR modulators useful in the present
invention include quinoline compounds.

The term “other therapeutic agents” as used herein, refers to any therapeutic
agent that has been used, is currently used or is known to be useful for treating a
disease or a disorder encompassed by the present invention.

The term "prodrug" as used herein, refers to a pharmacologically inactive
derivative of a parent "drug" molecule that requires biotransformation (e.g., either
spontaneous or enzymatic) within the target physiological system to release or convert
the prodrug into the active drug. Prodrugs are designed to overcome problems
associated with stability, toxicity, lack of specificity, or limited bioavailability. Exemplary

prodrugs comprise an active drug molecule itself and a chemical masking group (e.g., a
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HCl : Hydrochloric acid HOAc: Acetic acid HPLC. Hi gh performance Liquid

Chr omat ogr aphy K2CQOB: Pot assi um car bonate MeOH Met hanol My504: Magnesi um
sul f at e NaD:2080mi 4 | odi de TEA: Tri et hyl am ne TFA: Tri f lpaonBzoaebvsi2esdaci d
THF: Tetrahydrofuran TLC. Thin Layer Chronmatography TMS: Trimet hyl silyl
SYNTHETI C PROCEDURES The reagents used in the preparation of the
conpounds of this invention can be either comercially obtained or can be
prepared by standard procedures described in the literature. In accordance
with this invention, conmpounds in the genus were prepared by follow ng the
general schenes. Ceneral Synthetic Schene(s) for the Preparation of

I nt er medi at es ,and Compounds of the l.nvenfion Accor di to Schenme 1,
e compodiii TG PETHEN Uiy uesih e et BERLPEdr. S R Proudet A
conpounds vafatibog ouderivailyeswf chmpeunmisiticataaive granbps tleamablau(ddr nugtdisslica st andar d
coupling g ondi tions. For activation. of the acid

est.er formation . exanpl e.. .
usi ng di cy%'?“@tf?é‘iy?’&eé’ﬂ%%r& ip}ﬁ(ﬁﬁgs(*ﬁi?&“eo‘%haim%?%v@@ﬁf%@ iV NP S  opy 1) -
car bodi m they(URBEo sbivelybiatiheer ghypiotalchycdnditibhe opurekegicenaymatic
Rammeany. eI 0SBl ar GRS plogf iRl B Rel B G oo iy oue gt 1
Al t er nat | deﬂr;&dromaﬁam, @%mt@n).ﬁwogmdﬁemcﬁﬁdrabmﬂtagds of aolubiétyptisspar ed by
reaction of an. oerd'r% of.ftgrrmlaSV\n | o mrJ(Jalinthe

or asence g Bk & B %o i Bpidndiel! 4edrRoSRR s 2Rt ne, ' T 4
sol vent sDebigasf Brathlgsr ppret-hiddie 24, Elsevier, Amsterdam (1985); and Silverman, The

Organic Chemistry of Drug Design and Drug Action, pp. 352-401, Academic Press, San

Diego, CA (1992)). Common prodrugs include acid derivatives such as esters prepared

by reaction of parent acids with a suitable alcohol (e.g., a lower alkanol), amides

prepared by reaction of the parent acid compound with an amine, or basic groups

reacted to form an acylated base derivative (e.g., a lower alkylamide).

The term "pharmaceutically acceptable salt" as used herein, refers to any salt
(e.g., obtained by reaction with an acid or a base) of a compound of the present
invention that is physiologically tolerated in the target animal (e.g., a mammal). Salts of
the compounds of the present invention may be derived from inorganic or organic acids
and bases. Examples of acids include, but are not limited to, hydrochloric, hydrobromic,
sulfuric, nitric, perchloric, fumaric, maleic, phosphoric, glycolic, lactic, salicylic, succinic,
toluene-p-sulfonic, tartaric, acetic, citric, methanesulfonic, ethanesulfonic, formic,
benzoic, malonic, sulfonic, naphthalene-2-sulfonic, benzenesulfonic acid, and the like.

Examples of bases include, but are not limited to, alkali metal (e.g., sodium)
hydroxides, alkaline earth metal (e.g., magnesium) hydroxides, ammonia, and
compounds of formula NW,", wherein W is C4.4 alkyl, and the like.

Examples of salts include, but are not limited to: acetate, adipate, alginate,
aspartate, benzoate, benzenesulfonate, bisulfate, butyrate, citrate, camphorate,
camphorsulfonate, cyclopentanepropionate, digluconate, dodecylsulfate,
ethanesulfonate, fumarate, flucoheptanoate, glycerophosphate, hemisulfate,
heptanoate, hexanoate, chloride, bromide, iodide, 2- hydroxyethanesulfonate, lactate,
maleate, methanesulfonate, 2- naphthalenesulfonate, nicotinate, oxalate, palmoate,
pectinate, persulfate, phenylpropionate, picrate, pivalate, propionate, succinate, tartrate,
thiocyanate, tosylate, undecanoate, and the like. Other examples of salts include anions
of the compounds of the present invention compounded with a suitable cation such as

Na*, NH;*, and NW," (wherein W is a C44 alkyl group), and the like. For therapeutic
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According to Schene 3, certain conmpounds of forrmula (1) in which the
carbonyl group of the ester is attached to the 4-phenyl qui noline can be

pr epar ed W9 20uphi4sg conpounds of formula 1 with conpoumrd3/iBioii/es2asd a 4 in
essentially the sane manner as used in Schenme 1. Schene 3. 14(1)
Compounds of fornula 1 can be prepared by nethods known to one skilled in
the art. For exanple, several preparations of conpounds 1 are described in
US.. and US... One approach involves application of the Friedl ander
reaction to a m xture of an am nophenone conpound of fornmula 5 and an

al dehyde or ketone of fornula 6 by heating at an appropriate tenperature,

|1
P Bt s o o BRaEr o RR bEsEu” BB 5 aftte TPl s M) { on

acid in tpharerzecutally wdceptabled Howenveet saltsa@f daC|(m1chntjhea$esk63hatl érea neansi tive
Ceactt on. PRaegaRicae 20BRENE m g BeH Job o LEPaTRna® (b i rRspiigy o
(et hoxy) porifization ef dghErobeaitically azi:eptamay:ob@opmfor med to renove the
> act ai sof vent Ereh | RERPoHIE e Al TR B T36T PRER ST alpme s, = w
= OR (acebhthe thkezdadutic Bgent sufficient to result in amelioration of one or more symptoms of a
disorder, or prevent advancement of a disorder, or cause regression of the disorder. For
example, with respect to the treatment of asthma, a therapeutically effective amount
preferably refers to the amount of a therapeutic agent that increases peak air flow by at
least 5%, preferably at least 10%, at least 15%, at least 20%, at least 25%, at least
30%, at least 35%, at least 40%, at least 45%, at least 50%, at least 55%, at least 60%,
at least 65%, at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at
least 95%, or at least 100%.
The compounds described herein may be administered to humans and other
animals topically in dosage unit formulations containing conventional nontoxic
pharmaceutically acceptable carriers, adjuvants, and vehicles as desired. Topical
administration may also involve the use of transdermal administration such as

transdermal patches or ionophoresis devices.

Methods of formulation are well known in the art and are disclosed, for example,
in Remington: The Science and Practice of Pharmacy, Mack Publishing Company,

Easton, Pa., 21st Edition (2005), incorporated herein by reference.

Pharmaceutical compositions for use in the present invention can be in the form
of sterile, non-pyrogenic liquid solutions or suspensions, coated capsules,

suppositories, lyophilized powders, transdermal patches or other forms known in the art.

The choice of carrier(s) and dosage forms will vary with the particular condition
for which the composition is to be administered. Examples of various types of
preparations for topical/local administration include ointments, lotions, pastes, creams,
gels, powders, drops, sprays, solutions, inhalants, patches, suppositories, retention
enemas, chewable or suckable tablets or pellets and aerosols. Ointments and creams
may, for example, be formulated with an aqueous or oily base with the addition of
suitable thickening and/or gelling agents and/or glycols. Such base may thus, for
example, include water and/or an oil such as liquid paraffin or a vegetable oil such as
arachis oil or castor oil, or a glycolic solvent such as propylene glycol or 1,3-butanediol.
Thickening agents which may be used according to the nature of the base include soft
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Compounds of fornula 2 may be comrercially available (e.g., 3-

nmet hyl sul f onyl benzoic acid) or can be prepared by a variety of nethods
known t o woeoskiokt4ed in the art. For exanple, as in Schec#/1B2011/e084 on of a
conmpound of forrmula 7 with an amne of formula 8 in a solvent such as

di chl or onet hane, tetrahydrofuran (THF), and the like in the presence of a
tertiary organic amne such as triethylam ne affords conpounds of forrmula 2
in which D= a bond and X = 502NR2R3. Schene 5. 00 00 HO, || Et 3NN DCVHO), | |
-S-C + HNRRR3 N-S- R2R3 w\i/lllwlll 00 782 As in Schene 6,
conmpounds of formula 2 where D = a bond and X = 502R1 can be prepared from

conpounds_of _f ormu r educt 1an.9 ul.f gn chlorid to t he

sul Trnic. Beegroaty s Rl aB Blenb P HIDARE GFUEMetTeb, car bonat e
and sodi uhtwogdriate Ianolwemewbe@tswsﬂand/du()@yc@rylﬁlnmosm;kéte ahd/oacordiosdl t 1S

al kyl ated _in §|tu b tconpounds of formula 9 (R1-LG where LG is a |eaving
group sucﬁmgs? A"Y78M e, an iodide, or a sul fonate. Typi cal al kylating
agents incl udeThmdh;dlllty)dﬂtdesteemmyi ﬂhe«birﬂieenttmngdnbmmbd@nha:MdtHye li ke.

L R T

t enper at uplegnaxpethyl aldaolC, but I|n1ted by the b0|I|ng p0|nt of the

al kyl ating ageny |onssr%g§r6g formu?ated H(R)l ah aqueosusoo]f oYlvﬂ)ase and will in general also
include one or more of the following, namely, emulsifying agents, dispersing agents,
suspending agents, thickening agents, solvents, coloring agents and perfumes.
Powders may be formed with the aid of any suitable powder base e.g. talc, lactose or
starch. Drops may be formulated with an aqueous base also comprising one or more
dispersing agents, suspending agents or solubilizing agents, etc. Spray compositions
may, for example, be formulated as aerosols with the use of a suitable propellane, e.g.,
dichlorodifluoromethane or tricholorfluoromethane.

The proportion of active ingredient in the compositions according to the invention
will vary with the precise compound used, the type of formulation prepared and the
particular condition for which the composition is to be administered. The formulation will
generally contain from about 0.0001 to about 5.0% by weight of the compound of
formula (1). Topical preparations will generally contain 0.0001 to 2.5%, preferably 0.01
to 0.5%, and will be administered once daily, or as needed. Also, generally speaking,
the compounds of the invention can be incorporated into topical and other local
compositions formulated substantially as are such presently available types of
compositions containing known glucocorticosteroids, at approximately the same (or in
the case of the most potent compounds of the invention, at proportionately lower)
dosage levels as compared to known highly active agents such as methyl prednisolone
acetate and beclomethasone dipropionate or at considerably lower dosage levels as
compared to less active known agents such as hydrocortisone.

The amount of active ingredient that may be combined with the carrier materials
to produce a single dosage form will vary depending upon the host treated and the
particular mode of administration. It will be understood, however, that the specific dose
level for any particular subject will depend upon a variety of factors including the activity
of the specific compound employed, the age, body weight, general health, sex, diet,
time of administration, route of administration, rate of excretion, drug combination, and

the severity of the particular disease undergoing therapy. The therapeutically effective
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7 a) NaHCCOB3/ Na2S03 water, heat D) c) RL1-LG (9)/(n-Bu)4NBr a)
Conmpounds of fornula 7 can be made by sul fonylati on of a benzoic acid using
chl or osulwornhr/meisd as in Scheme 7 and as described i n VW2082010029840 Al ,
Exanpl es 102 to 105. EXAMPLES The follow ng non-limting exanpl es
are presented nerely to illustrate the present invention. The skilled
person will understand that there are nunerous equival ents and vari ations
not exenplified but which still formpart of the present teachings.

The foll ow ng describes the preparation of representative conpounds of this
I nvention. Conpounds described as hormgeneous were determned to be of 90%
or greater ur|t excl usive of enantl ana ytical reve ase
chr ot ogP BBHTdOL A Loy E2ae FrTREtesy bR o Ry BEN R 2R
reported a;smtm\:mersmtaedjudgnmgo’etm oodamﬁryghraden. Mass spectral data is
reported as the mass-to-charge ratio, mz; and for high resolution nmass
spect ral dat a,Intdnethealaspgctod theamdemgiope kitsriat aicluge famena mearsseenpouMispf  f or

the neut rﬁwle IL\?&THIBL A Mo%rlo%dr e@@ﬂrggeqﬁat%mlir?cl&deoé) compound described herein
(e.g., quinoline esters of Formula I) and a package insert or other labeling including
directions for treating skin disorders by administering an effective amount of a
compound of the present invention.

In another aspect of the invention, kits that include one or more compounds of
the invention are provided. Representative kits include a compound described herein
(e.g., quinoline esters of Formula I) and a package insert or other labeling including
directions for treating skin disorders in a cell by administering an effective amount of a
compound of the present invention.

The phrase "pharmaceutically acceptable carrier” as used herein means a
pharmaceutically-acceptable material, composition or vehicle, such as a liquid or solid
filler, diluent, excipient, solvent or encapsulating material, involved in carrying or
transporting the subject agent from one organ, or portion of the body, to another organ,
or portion of the body. Each carrier must be "acceptable” in the sense of being
compatible with the other ingredients of the formulation and not injurious to the patient.
Some examples of materials which can serve as pharmaceutically-acceptable carriers
include: (1) sugars, such as lactose, glucose and sucrose; (2) starches, such as corn
starch and potato starch; (3) cellulose, and its derivatives, such as sodium
carboxymethyl cellulose, ethyl cellulose and cellulose acetate; (4) powdered tragacanth;
(5) malt; (6) gelatin; (7) talc; (8) excipients, such as cocoa butter and suppository
waxes; (9) oils, such as peanut oil, cottonseed oil, safflower oil, sesame oil, olive oil,
corn oil and soybean oil; (10) glycols, such as propylene glycol; (11) polyols, such as
glycerin, sorbitol, mannitol and polyethylene glycol; (12) esters, such as ethyl oleate and
ethyl laurate; (13) agar; (14) buffering agents, such as magnesium hydroxide and
aluminum hydroxide; (15) alginic acid; (16) pyrogen-free water; (17) isotonic saline; (18)
Ringer's solution; (19) ethyl alcohol; (20) phosphate buffer solutions; and (21) other
non-toxic compatible substances employed in pharmaceutical formulations. A
physiologically acceptable carrier should not cause significant irritation to an organism
and does not abrogate the biological activity and properties of the administered

compound.
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Step 1: 3-(ethyl sul fonynbenzoic acid A stirred m xture of

3-(chl orosul fonyl )benzoic acid (2.20 g, 10.0 mol), Na2503 (2.34 g, 18.5
nmol ), arsioNat@087482. 52 g, 30.0 mMmol ) in water (40 nl) wa3/Thzmat/extost 90 C
for 1 h. The reaction was cooled, treated with ethyliodide (3.45 nL, 50
mmol ) and tetrabutyl anmoni um brom de (100 ng), and heated at 80C overni ght.
The reaction was then cool ed, extracted wwth DCM (2 x 10 nL) to renove
excess ethyliodide, and then treated with 2 M aqueous hydrochloric acid
until the pH -2 was obtained. The resulting solid was suction filtered,
washed with water, and vacuumdried to afford the title conpound as an
off-white soligd (,0.99 q). (ESI) mz 213.0. CC  Step 2; .

3 (8- chi or o- 3 AR o BFEREMy el - 20 Mefi SBs Shees Aeba o Pl magplogical

( 2- am no- Serapbsiticoptoetasthgr(faeitigtl adyiplseaydn ofed campoend. Ex4bptss dfCex@ipiemtd ) |

hydr oci nnanpl dehyde 5 30.0 I and .concentrated sulfuric_acid (20
moy o or BeRae SR et ufetossry Tiibehaisa i SR et g fibeiaREoo) oo
reacti on wass pbstaet, cdlloloby demtatives, gklatin,edgbiabtewsile aafl phiyElBERBné g6 cals. and
water (50 mL)., The m xtyre was extracted wth ethyl acetate.(2 x,100 i)
and the dr i ed Ao raleEtiegub e MbRELRErt 80 Hrodi SR ol Ble ves
purified psovidirgo aathegapaptity anéloutproghyisctit effebt e swecih: 8dseEpHcgmadu@ht t o
afford an_oi | .which solidified, Trituration with 10;90 E H and vacuu

Grying o PORIESE P goRpnd Gu T BuRaiendo ot gt g DR g ol RleR S G

67% . @lliClof Sbere 3be Je{eBmlel dryothd- patiuiapsitcqoistances) sdrgundptetigl case,

3 (et ?37/'53%Fuag%ggp%rﬁ@%?@_e(%fggbé écgrﬁ?%f&ta%ﬁm&feréi bR S doRibafRAz ot ©

chl or o- 4- {H&- herdiitaxy péieg \treated, rold e (MB®idug) beingOtreated.) A gpdaDNAR (88 ng) in
DCM (3.0 : S .t t. ' , i.cycl oh | di iqH ' (0.35
m., 0.35 %'@.&te%]en\rgﬁ]aqé ?ﬁﬁv'\ag%\é%%‘%émg%”géﬁérdn‘%%? @éﬁﬁ%%ﬁ égnmfoqrt?gtr)r(}%hetra ure.
After 18 Mmg/kghte abeat 60-dA0 wagkd pEhoddweighhofnart ectivecompouné f thecineehtiont h DCM
and the c L ne t fi . rou | i . e filtrate
was dri edg%rg%gﬁjs@c%o%géﬁep %']tagg(Nlﬁﬂb%/ﬁgﬁo%gﬁgwgﬁjkﬁuqﬁiafbﬁ@%{p ngQ; arﬁd

chr omat ogidaphyfrorelabbutriy! wigiky ta aBOut7® mo/kgOF Bork skclyasadeeanance e haifdituct was

furth i £ t t,i i : ;
100: 0 CHBER0 PR 1cHEa esR 1RT8) POl ISk P B R e P B! Bl
conpound bstha atteay dptermpingdhéspvusigl stahdat@droegiuredS (ESI) mz 494. 1, HRVE:

|l cd f C27H24 o+ 94~ 118¢. I + ' 4.1194.
Exanpl e 2 S gt ecemy G ertdeatblers 1OHT Rrbe, soncdhibhipnzlttolae 4’ ¢
compound particyareieat esmpsundnthEixachiveslg 58%eiphibitioeof @pnaxisiahesbonse in an

A1yl at 1 ng- S0 AR T REP A TP VARE SRR P 68 e ytsg, < o S A
et hanol : et hyl Asegedthergatbe tdie "soft HrigsOmrefry do dickgicallywadtive chemicdl MS ( ESI )

mz 213. 0(:ompounds (drugs) which might structurally resemble known active drugs (soft analogs)
or could be entirely new types of structures, but which are all characterized by a
predictable in vivo destruction (metabolism) to nontoxic moieties, after they achieve
their therapeutic role. The metabolic disposition of the soft drugs takes place with a
controllable rate in a predictable manner.

Soft drug design represents a new approach aimed to design safer drugs with an
increased therapeutic index by integrating metabolism considerations into the drug
design process. They are designed to be rapidly metabolized into inactive species and,
hence, to simplify the transformation-distribution-activity profile of the lead.
Consequently, soft drugs are new therapeutic agents obtained by building in the
molecule, in addition to the activity, the most desired way in which the molecule is to be
deactivated and detoxified subsequent to exerting its biological effects. The desired
activity is generally local, and the soft drug is applied or administered near the site of

action. Therefore, in most cases, they produce pharmacological activity locally, but their
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Step 2: 3-(8-chloro-3-isopropyl qui nol i n-4-Qphenvl

2-met hyl-5- (et hvl sul fonvl) - benzoate The title conpound was prepared as in
Exanpl e Iwo0emo8748except usi ng 2-net hyl -5- (et hyl sul f eayhB2den2e84 aci d
to afford the title conpound an off-white solid (105 ng). M5 (ESI) nmz
494.1; HRMS: calcd for C27H24CI NO4S + H+, 494.1187; found (ESI, [MtH +
bs' d), 494.1190. Exanple 3 3-(8-chloro-3-isoproovl puinolin-4-14)ohenvl

4- (met hvl sul fonvnbenzoate Prepared as in Exanple 1, step 3, except using
4- (met hyl sul fonyl )-benzoic acid to afford the title conpound as |ight

yell ow solid solid (70 ng). M5 (ESI) rﬂz 480. 1; HRMS: calcd for

C26H22Cl Vi h 80. 1035, npl e
A RN T e A Tt e

Pr epar ed asy kind Ekarrqmlsrf:edtphastrepolaglcame\pty an$oxitgty2 (et hyl sul fonyl ) - benzoi c
acid to afford.the_t i ght eIIo solid (10 ng). MS (ESI)
mz 480.1, H e'@%}Pc%dVPBfaQQQEE‘EéPﬂ@L@g esgningdde: ) 0318: * f ound (ESI, [MH] +
Obs' d), 480 103’37mpEwa|mmheof5héSthempbut|(5m(jelx hyehiwm&utlcﬁraofunmpsﬂadmmymben20| o
acid A VI % nm at| nétu e 9 t |§1 hl Qs quonyI) 2- met hyl benzoi c
acid (1.1 8 Tb” ' (Mﬁ%ﬁ 'Qg (?\%Iytreated wi th 40% aqueous
di et hyl am ne (t2 A¥oidiahce éﬂrtcmrocﬂa&eki caﬂor@ntbrretmlcntgbp@rcamwmggan basilge (5 nmlL) was
added and theS Ié%yers epar g IO%queous was further extracted with DCM
(20 ) afd R 8W& &F'e t%?t? gq'e r| ed (Mg504) and concentrated in vacuo.
The resul ti ng gdimpifisatonpafrthd addityyistibutoraprofie dy ayoidingtformgation thmaltib@: 50 t o
100 0 E %t %I ent to afford the title conpound as an off-white solid (0.67

M5 (E mz 213.0. M5 (ESI) mz 244.1; HRVS: calcd for CLOHL3NO45 +
H+, 244. 06@33Mxks; f ound (ESI, [MrH + Cbs'd), 244.0638. ivi o0 Me Me

d) Elimination of so-called “drug interactions” by avoiding metabolic routes that
require competition for saturable, highly used enzyme systems.

The soft drugs of the present invention are quinoline esters of formula (l), which
are active upon topical administration and then are hydrolyzed as they pass through the
skin into metabolites which, upon absorption into the blood plasma, do not cause

serious deleterious effects.

In some embodiments, Z is halogen.
In some embodiments, Z is CFs.

In some embodiments, Y is alkyl.

In some embodiments, Y is aryl.

In some embodiments, Y is CN.

In some embodiments, Q4 is H.

In some embodiments, Q2 is H.

In some embodiments, Qs is H.

In some embodiments, Qg is halogen.
In some embodiments, L is OC(O).
In some embodiments, L is C(O)O.
In some embodiments, W is H.

In some embodiments, W is halogen.
In some embodiments, W is alkyl.

In some embodiments, X is SO;Me.
In some embodiments, X is SO,Et.

In some embodiments, X is SO,NMe,.
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CICl Step 2: 3-(8-chloro-3-isobrobyl aui nolin-4-ynnhenyl

2- et hyl - 5- (et hyl sul f onyn-benzoate The title conpound was prepared as in
Exanpl e Iwo0emo8748except using 5- (dinmethyl sul fanmoyl) - PCraBiiyi/b2og40i ¢ aci d
to afford the title conpound as a white solid (128 ng). M5 (ESI) mz 523. 2;
HRVS: cal cd for C28H27CI N204S + H+, 523.1453; found (ESI, [MH + Qbs' d),
523. 1462. Exanple 6

3-13-isobrobv1-8-(trifluoronethvnaui nolin-4-vl Thhenvl- 3-(ethvlsul fonvnbenzo
ate The title conmpound was prepared as in Exanple 1, step 3, except using
3-[3-isopropyl 8-(trifluoronethyl)guinolin-4-yl]phenol (prepared as in WO
2008049047 A2 Ihisas th %UbSttr%EeaﬁtWe a white solid froma foam (131
ng). M8 (ESI) 'HP2MEZEePd 28 ¥ C28H24F3N045 + H+, 528.1451; found
(ESI, [M+H] + Obsoohe,enfid@inetid, X is alkyl optionally substituted with alkyl, SO,alkyl or Exanpl e
7

3-13-i sop?gﬁ?m-’ 8 ?PFrfeft(?rﬁgrryBrret hvnaui nol i n- 4-vl | ohenvl- 2- net hvl - 5- (net hvl sul
f onvnbenzoat e InEbhmetaniboglincettypolisSQvhstepsaegiar ed as in Exanple 2, step 2,

except using 3-[3-isopraopyl 8- (frifluoramethyl)guinolin-4-yl]phenol as the
substrate to gnoams HPLtERs e roBbREOTBUR 100 o) WS LES|) iz 828 1
EZR{I\B/B:]AE? cd fdi—(m%ﬂﬁmsbﬂéﬁquuiH?Hi,n-déQI&)hbﬂ\ﬁll?;-(eftlwlmxlforlﬁﬁ)ﬁgnz@wi|—|] + Cbs' d),

. . . . e )
3- 13- i sobr oby 13-'33-'?*1'?ﬂ°ﬁ"88'?r8%9‘HS}%‘5‘0‘."%‘6‘?*}6&'&'%@&?@Fthy'su'f"”y')'be”zoate’
4-( rret hyl sul fcﬁa@qerb@nﬁaiabmrlopwmnwn_m-gl)pt@npl%ﬂnbthﬁ&;lﬁonﬁpimnemtla;]s ihn Erarrpl eh3
except using 3;[3- . - 8- (fri r -4-vl] phenol as the
substrate to ij %Cﬁégr% 'g ggr%ﬁﬂlaﬁ'#”;né‘{ﬁb I&%ﬁ%&%hﬁ%{)’&%l%néﬁ?) tri/z 514.1;
ETZ/SI ZS(;II cd fdi—(&)ﬁﬂ(bﬁ@%bﬂé@/lquihHln-cﬁyjmhbﬁﬂlz-mbthyhﬂ-l(r@Eﬁylsulfdviybﬂbenﬂuﬂe;d) ,
3 13- T sonr onv B RN PR EHRIRA PRSI 4R PR g lsuronyirbenzoate
2- (et hvl sul f ahiBlisefrepy-@atréluoinestihyl fgbimolireAgydpimah i sngiinyddar ed as i n Exanpl e

4 except ' = | 3l pyl -8- (trifluoronethyl)quinolin-4-yl]phenol as
t he subst E’ﬁ%tgg?%foégl\)}gee%g%ﬁi te solid froma foam (99 ng). M5 (ESI) tri/z

514. 2; HRMS: c&il3cidodropy HB2THARRFEBNIENS)qttinblin-4-fyllgh r®D4-(méthuln difdnigSibenfddidd] +

Obs' d), 514.1308. Exanple 10
3-[3-isopropyl-8-(trifluoromethyl)quinolin-4-yllphenyl 2-(methylsulfonyl)-benzoate;
3-[3-isopropyl-8-(trifluoromethyl)quinolin-4-yllphenyl-5-(dimethylsulfamoyl)-2-

methylbenzoate;
3-[3-methyl-8-(trifluoromethyl)quinolin-4-yllphenyl 3-(methylsulfonyl)-benzoate;
3-(methylsulfonyl)phenyl 3-[3-methyl-8-(trifluoromethyl)quinolin-4-yl]-benzoate;
3-(8-chloro-3-isopropylquinolin-4-yl)phenyl 2-chloro-5-(methylsulfonyl)-benzoate;
3-[3-isopropyl-8-(trifluoromethyl)quinolin-4-yllphenyl-2-chloro-5-(methylsulfonyl)-
benzoate;

3-[3-isopropyl-8-(trifluoromethyl)quinolin-4-yllphenyl 3-(methylsulfonyl)-benzoate;
3-[8-chloro-3-(1-methylethyl)quinolin-4-yllphenyl 3-(methylsulfonyl)-benzoate;
3-(8-chloro-3-methylquinolin-4-yl)phenyl 3-(methylsulfonyl)benzoate;
4-chloro-3-[8-(trifluoromethyl)quinolin-4-yllphenyl-3-(methylsulfonyl)-benzoate;
3-[3-ethyl-8-(trifluoromethyl)quinolin-4-yllphenyl 3-(methylsulfonyl)-benzoate;
3-[3-propyl-8-(trifluoromethyl)quinolin-4-yl]phenyl 3-(methylsulfonyl)-benzoate;
3-[8-(trifluoromethyl)quinolin-4-yllphenyl 3-(methylsulfonyl)benzoate;
3-[3-phenyl-8-(trifluoromethyl)quinolin-4-yllphenyl 3-(methylsulfonyl)-benzoate;
3-[3-benzyl-8-(trifluoromethyl)quinolin-4-ylJphenyl 3-(methylsulfonyl)-benzoate;
3-[3-cyano-8-(trifluoromethyl)quinolin-4-yllphenyl 3-(methylsulfonyl)-benzoate;
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CF3CF3

3-1-3-isonronyl-8-(trifluoronethyl)ouinolin-4-Anhenyl -5-(di net hyl sul fanoyl)
- 2- met hylWwernapawne748The titl e conmpound was prepared as i RCEABRIML/@52984xcept
using 3-[3-isopropyl-8- (trifluoronethyl)quinolin-4-yl]phenol as the
substrate to afford the title conpound as a white solid froma foam (139
nmg). M5 (ESI) tri/z 557.2; HRMS: calcd for C29H27F3N204S + H+, 557.1716;
found (ESI, [MH + Qbs'd), 557.1717.

Exanmple 11 3-1-3-nethyl-8-(trifluoronethyl !l ouinolin-4-yllohenyl

3- (et hyl sul fonyl ) benzoate A stirred m xture of 3-(nethyl sul fonyl)benzoic
acid (200 ng, 2: dichl.oro ane (5.0 ) under nitrogen was
Creatod wi th CHEGRGTVEHGI R eBY RTINS ERL 2 AR BE o 30  for 3 h.
The react safanvabeohbteg slightly and concentrated under a nitrogen stream
BOCLfg?\(;ﬁetsg;x%&tTgt?]gligﬁuﬁsosf%rhgthgﬁ% ncﬁlhI Or]p&enyl% g{ %uﬁlon\,\ﬂ bte%zga (lal d.

4- ( 3- hydroxypkmnymbemal-&mtlmwrerﬁethgn)qwridhuelryi]mbbnhwQ)rqethyleﬂ ine (303 ng, 1.00
mol ) . Af I@ !]L’I‘II rn| ght, the reaction was washed wi th aqueous

sat ur at ed Srl ed (MgS™), and concentrated in vacuo.

Chr omat ogr aphy3 Esl-meihylgS andor@némg)l)qumomﬁ 46¢)|pkehyl 2fdchtoradéd the titl e conpound
as Nkﬂ ﬁq h%n IZ ma foam (372 ng). M5 (ESI) mz 486.1; HRVS: calcd for
C25H18F3 enyISylionyD0288%871. found (ESI, [M+H + Obs' d), 486.0982. Exanpl e
12 Step 1: 3- 13353nreeﬂ’myI18 &Flﬂuorombhhgoh)@mnhwylmhbmI4'+ (methwsliFomyhziodnzoate] d A

m xture of 4- rQ, 3. 45
nmol ), 3- borg‘{l@benz L'r@ E@}O&&Féﬁ]%@ ot 4”@&,{}%%%% tlll)psqjlfgrjhoyls)Zg

t et r aki s(tneltr[yrbeanyd)atphosphl ne) - pal | adl um (0.199 g, O. 172 mol ) and sodi um
carbonate (1. r (5 m) was
refl uxed overg‘?ggqﬂ&lor% he re !n)glr']'%\?\é/ Pe %gcﬁ&%é&@lpé% r:ﬁg%% with 2N HC .

The m xture wdds &MOéiephmtqemou\m ﬂ#yl)ehéwyl 3aeibylamlﬁ>nymtm120mﬂbl ned organl cS

were dried ov n th 0:100
to 5:95 MeOH: M%}aél engp%wg& e %ﬁlgor}egpl e@ﬁ%ﬁ n%Ynag)‘)é RV gn’w solid
(0.818 g, 72%3- amlkérﬁa-)soprbpylammlm4y|%nyloﬁb(dudethplsultaﬁ&ybziéBMe+ H+,
gs(zrrg?ﬁ\z/?s ur ?on&f {,fﬁ(ﬁ [Isg/ﬂ'rlc_)'l)ﬁq&p&in(-j)-yl)&%%qug[(‘?ﬁiel%&/%alf&yl)methyl]-benzoate;
3-13-net hvl- 8- C{(&cfﬂd)rueﬁrleam)h)dql)i@jinﬁfbylbmmwﬂ(mdﬁl&yismmn@yl)‘bleezQeiteI e conpound

o hy1- B (i (T URr PPy ol AR RY bR R Pleclonid bemaets o for

conversioando the acid chloride and 3-(nethylsul fonyl)phenol as the other

Cosrnarahoas. +horBsBbbondubdla-YRuarerin fet EEtndpnbiRE o5 "
Exanpl e 13Is®fc(n8L)b;¢nzgate-3r i sopropvl qui nol i n- 4- Ophenvl
2-chl oro-5-(ne rﬁ]lé lﬂf&gﬂgg%&:g%%astaﬂthéﬁ ?g?i rred m xture of

2- chl or o- 5- (ne onyl”) benzol ¢ aci 5.5 nmg, 0.33 mol ), 3-(2-
propyl) - 8- chloro 4 (3 hydr oxyphenyl ) qui noline (89 ng, 0.30 mml), and DVAP

(3.6 ng, 0.03, e i - 3-(3' -
di met hyl am nopr opy cargggg{e;' 8%{/@%%%ﬁ%&l%@%%‘g&ﬁ%&qﬁﬂfy?n#gﬁwA ter
stirring otEpmiuht(l) arhe phemeaceoticallasceendalle dalti therenhibed o plgarmiapeutisrlly act ed
with ethyl, %?)?atb?é@aﬁ & X 10 m), and the extracts dried (My504) and

concentra I'nvacuo. Purification by chromatography, eluting with a 0:100
to 50: 50 E: H dnatt enothgage@bodimentst kemetbog alfitigaticg a skér ¢isprdeeinyalpatentsol i d

o TRy el RS o R0

Exarrpl e 1pharmaceutically acceptable salt thereof or a pharmaceutical composition.

3-13-1isopr OpV%n%OHeréerﬁ‘%QﬁfEtthg I(lﬂtgi%%érqé éél&tla@tﬁ%m%'e?g'r&m an(%l'sﬁhé gt hvl su

| fonvl)- benzoat
psoriasis, atoplc dermatitis, skin wounds, skin aging, photoaging and wrinkling.

In other embodiments, the treatment of a skin disorder further comprises

administering an additional therapeutic agent.
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The title conmpound was prepared as in Exanple 13 except using
3-[3-isopropyl-8- (trifluoronethyl)quinolin-4-yl]phenol as the substrate to
gi ve a whwoeornalokdsf rom a foam (76 ng). MS (ESI) niz 548CT/IBMRME29%@l cd f or
C27H21Cl F3NO45 + H+, 548.0905; found (ESI, [MrH + Cbs'd), 548. 0899.

Exanmpl e 15 3-13-isopropvl-8-(trifluoronethvfl quinolin-4-vllphenvl

3-(net hvl sul fonvl)-benzoate A stirred m xture of
3-[3-isopropyl-8-(trifluoronethyl)quinolin-4-yl]phenol (99 ng, 0.30 mMmol)
and 4-net hyl norpholine (91 ng, 0.90 nmol) in DCM (3.0 nL) under nitrogen
was treated with 3-(methylsul fonyl)benzoic acid chloride (131 ng, 0. 60
nmol ) and the ted,at 35 C The, reacti on was .ca eated
Wt satur at e inegus TReses (HER) Fpolleiptas EE Pl PRSHENS inhf) e
conbi ned estersaahd ivetude alr érethtioigbO4nd destesienteriatfe@ths andy salisogf cm)nqbouhds

resi due pHrlflﬁgfq§]g mat ogr aphy eluting with a 0:100 to 50:50 E:H

gr adi ent t'P %h%ound was obtained as a white solid froma foam (84
ng). M5 (ESI) mz 514.1; HRVS: calcd for C27H22F3N045 + H+, 514.1294; found
(ESI, [M:H + Cbs'd), 514.1297. gfple 16
3-[8-chloro-3-(1-nethvl ethvfl quin vIIphenvI 3- (et hvl sul f onvnbenzoat e
A stirred m xture of 3-(2-propyl)- 3- hydr oxyphenyl ) qui nol i ne (89
ng, 0.30 nmol) and triethylamne ( (2.0 nL) at 20 C was

-C

treated with 3- (nethylsul fonyl)benz |c aci ﬁl‘o?ﬁ de (60 ng, 0.30 mmmol).
After stirring overnight, ther S trcﬁgid w th aqueous NaHCO3 (3
m.) and extracted with DCM _\ )\. The ext ts were dried (My504) and
concentrated in vacuo. PurifT?c&ti chromat ography, eluting with a 0: 100

to 50:50 E:H gradi ent gave the titleNconfound as an off-white solid froma
foam (50 ng). M5 (ESI) mz 480.1Z HRIVB cal cd for C26H22CI NO45 + H+,
480.1031; found (ESI, [MrH +Cos’d), 8 1036. Exanple 17

3- (8-chl or o- 3- net hvl qui nol i n- 4- Ophenvl 23 (et hvl sul fonvnbenzoate The title
conpound was p@@pmwﬂslcﬂi tmwﬁenaidvynm] tdn Exa)mba&edfﬁn @xcEpindgswitly the

8-chl or 04- drox rreth olln S bstr teto af for
ot e Pl alEh SUNRAF Pl TorE oo Pal s SRS of oS ekl
452.0718; krﬁaiwmah (teSlliterpiviie] or @mﬁlyi)prepkﬁéd Omt2dnediates, by employing standard

| , , )
o or o Synihefio mstheds ALRPRELITRNT 19005 FURE ot PRI VPR benzoa
te The t ntetfeds amp quowkduss fpnrmpa}rqchriambre@‘scmgmil@mojecaﬁsiandExmmphm gtéupexcept

using 4-c Ior03 8- (trifluor neth uin henol ubst. te to
ATt ord a PR TPl bRt b R A BACRR P SR
C24H15CI FBbfBeor Fom dGaa0d &xtbobkalindhé ESH, It[vMIrbﬂz ap}ﬁbmaté)j thﬁ%dﬁd%lcaExarrpl e
19 Step 1; 3- (trlfluororreth%gr/}aumo A, m xt ure. of

3-

[ 2- ani no- 3- (p{‘?]f 'F?iofx%‘f%is BRARVIT( 32 '8Pot>‘?§/"&‘?rat§/ﬁe? F‘ﬁﬁnonoée (8"%06 g,

0. 711 mmotgactdnts, ysobvedishpss(@s,18t. )rdre gZ\zehBCe)tharrquQqesarcnbnblemsenmsalsbotm c acid
Feact  on W DlseRbe b St Poutr ool e Bluoh B WGl ¥ patelay,
acetate ar&hctm@erds@lwetrﬂl used.urtabeel sNH&ﬂCtﬁBthetd’rtewnlvmtegmzeAfHaethecmatuenamdat i ng

[ : t 0: 100
o 25: 75 EiEF f B3 Sl St Y L PR T P LMo 170 Lo
g, 74% . fdemaiSi of the zorBi@untls delgivibeddalaid f or C181 114F3NO + H+, 318.1100;

found (ESI, [ Mﬂé' roggsgseg)q%%ljigedl;igrjein %ﬁ“%phmomtorgd (a ?rﬁ I ?r(%swtarg)le

3-13-ethyl -8-(tri Piousroite naui n enzoat e
The tit| emethmdlokmaviwas tpe em’ar gabri exaegdes npriodlidtyfoasatiam Ea(rar’qel enohBoreBlcte,pt

st 09, R bR o ChEL AR QRN g 0L et Bl gt e o
026H20F3N6’4:5 mfrehﬂﬂad sse)nﬂrosa;@cmspéomr@pmtomstry (6.04r HV+visibls), ab)gss $Pectich3gry, or
by chromatography such as high-performance liquid chromatograpy (HPLC), gas
chromatography (GC), gel-permeation chromatography (GPC), or thin layer
chromatography (TLC).
Preparation of the compounds can involve protection and deprotection of various
chemical groups. The chemistry of protecting groups can be found, for example, in

Greene et al., Protective Groups in Organic Synthesis, 4th. Ed. (John Wiley & Sons,
20



Exanple 20 Step 1: 3-13-propyl-8-(trifluoromethynaui nolin-4-Aphenol The
title conpound was prepared as in Exanple 19, step 1, except using pentanel
as the alwehlyaosuBstrate to afford a brown solid. M5 ( EET)IBMiroR23 1;

HRVS: cal cd for CL9H16F3NO + H+, 332.1257; found (ESI, [MtH + Cbs'd),
332.1260. Step 2: 3-13-propvl-8-(trifluoronethvflouinolin-4-01lnhenvl

3-(net hvl sul fonvl) - benzoate Prepared as in Exanple 19, step 2, except using
3-[(8-(trifluoronethyl)guinolin-4- yl]phenol as the substrate to give a
white solid. M5 (ESI) mlz 514.1; HRVS: calcd for C27H22F3N04S + H+,
514.12944; found (ESI, [IVH—|]+ Qobs' d), 514.1292. Exarrpl e 21

3-1-8-(tri ororrethl) noI|n4Ah net,hyl sul f onyl ) benz
Pr epar ed g@éﬁ t %/ ed 0Ss rtee8f éNhl & FyBQCO{'%q(r?'tsd B/y relJerencg P]ereln aell
3-[(8- (trblﬁdpumsorret hyl )gw nol in-4- yl]phenol as the substrate, to give a

Z$|2| g\évzzgl hd. U‘I%CE? r%eééc}ns[%f_tpéigﬁ%s% SE’?% %ggrgﬁnotr:a é“é%lg?'lléél\clg)lﬁllsn swﬁtﬂe

Exanpl e 2§ol\'£en'1§ whieim\chn & teaidfy selectestlyy bneukited imine- amheSytable solvents

3- (et hyl ulf nzQ Pre reda e e usm
315 phondPeal ¥ SPGB wTerRiientit e SrrafnaRritordt T FAfER o "
gi ve a | i ghtheyteinberatigesd iatlwhieh thEéa)ctlmﬁszaMraarﬂed biRVBe., texrhpafatucss that can

C301- 120F3N04

Seanmi o 2791 s R oY DR ETT fe et e s e e b BAE: A

3- (et hvl given wacnhenamaeearrllademaMeamlvemt Examnukterel@f metteetha2 pnexclegit. usi ng
343-b -8-(tri te t

2 tan sof Papeisily Y SRR R it o 7 be o B hE R e © O
562. 1294; caobedelé¢sl., [ MrH] + Qbs' d), 562. 1293.

Ex le 24 3-1 i nol i n-A4- | .

3- ?xt ﬁvl sul foﬁ]\/en%oamné)(ﬁ%fjg Meesggége) Qvéan Q%BI %Wﬂi&&g@g ,nO\évQc'réE) © usi ng
3-[3- cyaneFtBT(\erreégemtsrmwwmwa g‘epmtlomdﬂynb]cph@nomdsa@‘ thére tsadisngsatam, bd 0 gi ve

287?527\9'*1%#%%” (r%é?lg/@ é;ﬁaréd % %Z pi%n/a g&}@}é s?a%ldg% E)I% eé@@*&é&%l}@é’ 4|]'n5 + H
Exanpl e 2Hhe3lité@turet hivdr- Bxqroplef boropaurets haff the uprasdrit invientidm hbanvibe prepared
31 3 ot g PNk BRRER o B By PR B Rga: cxcept using
3- (di et hyl sul Trendegbiiptivernd diigingentdnadilizastestaristyesf aboreyialiensaweahknasvrstol i d. MS
(ESI) ntf Zth%%ésl%iled in the art, including the following:

aq.: aqueous

CH3CN: Acetonitrile

DDC : Dicyclohexylcarbodimide

DCM: Dichloromethane

DMF: N,N-Dimethylformamide

DMAP: 4-Dimethylyaminopyridine

DMSO: Dimethylsulfoxide

EDC : 1-ethyl-3-(3’-dimethylaminopropyl)-carbodimide

EtOAc: Ethyl acetate

EtOH: Ethanol

GC: Gas Chromatography

HCI: Hydrochloric acid

HOAG: Acetic acid

HPLC: High performance Liquid Chromatography

K2COs: Potassium carbonate

MeOH: Methanol

MgSO.: Magnesium sulfate
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Exanpl e 26 3-13-nethyl-8-(trifluoronethyl !l auinolin-4-Aphenyl

3- (et hyl sul fonynbenzoate Prepared as in Exanple 13, except using

343- met hyw®-20tvdofit48or omet hyl ) gui nol i n-4- yl ] phenol and PCT/IB2011/052984

3- (et hyl sul fonyl )benzoic acid as substrates to give a white solid. M5 (ESI)
m z 500. 1; Exampl e 27
3-13-nethyl-8-(trifluoromethynqui nolin-4-01lphenvl

2-met hyl-5- (et hvl sul fonvl) - benzoate Prepared as in Exanple 13, except

usi ng 343-nethy-8-(trifluoronethyl)guinolin-4- yl]phenol and

2- met hyl - 5- (et hyl sul f onyl ) benzoi ¢ acid as substrates to give a white
solid. M5 %Fgo%j ni z ﬁoo. 1; Exanpl e 28

3- 13- et hy = 9P lej 6r onet hynqui nol i n- 4- 01phenvl

2- chl or o- SEANEfidthylsuinkonvl) - benzoate Prepared as in Exanple 13, except

usi ng 343z pethy.-8-(trifluoronethyl)guinolin-4- yl]phenol and

2-chl or o- E-E%hﬁ%wpgaﬁ?qco% '(f) benzoic acid as substrates to give a white

sol id. MSTHESTetrahydrdfiztn 1; Exanmpl e 29
3-13-nmethyl-8=(trifluygronethvfl quinolin-4-01lphenvl

4- (et thié?fgz)é{ﬂﬁg-\é%;%é?@ato%a@hgr ed as in Exanple 13, except using

343- met hy IBIS( Trimkthytsilgnet hyl ) gui nol i n-4- yl ] phenol and

4- (met hyl sul fonyl ) benzoic acid as substrates to give a white solid. M
(ESI') mz 486.1; Exanple 30

3- 13- mret hYNTHETIC PROCEDBRESNqui nol i n- 4- O1phenvl 5-(di net hvl sul f anovl) - 2-
nmet hyl benzoat Pr - . X S| . .

343 et by 6. (+ TP aBr rck iy Y B e r p FERERb i @fginventon oan be

(et hyl sukitlengbnendalyobédnel erscasiegirepdred by stagdam posduiutes destiileedfinom a

gl ass. M z, 5 ; . : : :

3 (5 on ol e B 26 o B AT MG AT o CmANOTL DR ARSI Bat e Prepared
as i n Exappperetidyy felioyémd theggengraBs¢renedsl or o- 3- phenyl gui nol i n- 4-yl ] phenol and
2- (et hyl sul fonyl ) benzoic acid as substrates to give a very pale yellow
solid. M5 (ESI) nmz 514.1; Exanple 32

3- ( 8- chl oGenérab ByntheticiSubleme(s)-fod HaRRnephraBiohaiflintesmefiatesndrehzoat e  Prepar ed
as in Exa i 3-[8-chl or o- 3- phenyl gui nol i n-4-yl ] phenol and
3- (et hyl saﬁpbg’r?%%dgﬁg@ffotmgﬁ#'%gas substrates to give a very pale yellow
solid. M (ESIAcoofdingb@8chemexiathe @ng®unds of formula (1) can be prepared be

prepared by reacting compounds of formula (1) with benzoic acids of formula (2) under

a standard coupling (ester formation) conditions. For example, activation of the acid
using dicyclohexylcarbodimide (DCC) or 1-ethyl-3-(3’-dimethylaminopropyl)-
carbodimide (EDC), the latter typically in the presence of 4-dimethylaminopyridine (see
for example: Dhaon, M. K.; Olsen, R. K.; Ramasamy, K.; Journal of Organic Chemistry,
47, 1962 (1982)).

Scheme 1.
Qs Qs (@) / \iw
N A _
|\/\_OH I\/\—o D-X
Pz 0 =
IS0 Y . HO |\/)—D-X DCC or EDC NS Y
Qo A = X DMAP Qg A =
N™ ~Q w N™ ~Q
Z Z
1 2 )

Alternatively, as in Scheme 2, compounds of formula | can be prepared by
reaction of an acid chloride of formula 3 with a phenol of formula 1 in the presence of a
base, typically triethylamine or diisopropylethylamine, in a solvent such as

dichloromethane.
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Step 1: 3-(dinmethvlsul fanmovnbenzoic acid The title conpound was prepared
essentially as in Exanple 5, step 1, except using 3-

(chl or osuwbangoaazoi ¢ aci d chl oride and di net hyl am nePa3/IBia1/8ibst r at es
to afford an off-white solid. M5 (ESI) nmlz 252.0; HRVS: cal cd for COHL1NO45
+ Na+, 252.03010; found (ESI, [M:Na]+ Qbs'd), 252.0297. CL-131210-2,
L42142-37-1 Step 2: 3-(8-chl oro-3-isopropvl qui nol i n-4- Qohenvl

3- (di net hvl sul f anbvn- benzoate Prepared as in Exanple 13, except using
3-(2-propyl)-8-chl oro-4-(3- hydroxyphenyl)guinoline and

3- (di met hyl sul f anoyl ) benzoic acid as the substrates, to give an off-white
solid. M5 (ESI) nmz 509.1; Exanple 34 step 1: 4-(dinethvlsul fanovnbenzoic
acid The title conmpound was prepared essentially as in Exanple 5, step 1,
except using 4Scheafel2r osul f onyl ) benzoic acid chl oride and di net hyl am ne as
the substrates to afford an off-white solid. M5 (ESI) mz, 228.0; HRMS:
calcd for COHI1INOGY5 + H+, 230.04815; found (ESI, [MB+ : %f%30.0484.
CL-131211-2, L42 h?‘ %2 step 2: 3-(8-chl oro-3-isoprdpvlgdin BHDA-Cphenvl
4- (di nmet hvl sul f andffn- benzoat Prepared as in Exanpl eNt3, except using
3-(2-propyl)-8: -4- (3 rdxyphenytasgui nol i n
4- (di met hyl s&d benzoi ¢ acsdd as the substr at
solid. M5 (ESI)Tm'2 %09.1; Exanpl® 35 step 1. nethy
3- 1(net hyl sul f ofiyl) net hyl Thenzoate A nixture of nefhy(

3- (bronmonet hyl ) benzoate (2.29 g, 10.0 mmmol ) and sodi um net hyl sul fi nate
(1.25 g, 85% purity, 10.0 mmol based on 85% in dinethylformam de (10 ni)
and vvaE SE) EYE MGCOMﬁg ﬁ)t$dsrrelada_ a,tce’éﬁlﬁ (fa@ﬁp&&db-of?'@?hurae(&iﬁihivﬂﬁcm\ﬂ% @r&dﬂyedhmth
wat er the resylting solid suction filtered, with water washes,
and dr  ed9Her Hacatm Qlatienrs Phe- ey BRI 6HE PPraPaR £ ORI (2. 06
g). M5 ( ESbmpdunds A GorfriuldHRMRh coddpodndobf folfitih 20kSesseMiatty tbdarRd48mnef ound
(ESI, [NHNahé,.Z%} 0350. step 2: 3-1(nethyl sul fonyl)methyl Thenzoic acid A
m xture ofS HethPISBEMEret hyl sul f onyl ) met hyl | benzoate (1.79 g, 8.00 mmol)
and 1.0 M aqueous |ithium hydroxide (10 nL, 10.0 mmol) in di oxane (10 nl)
was stirred at r 21 h, then treated with 2.0 M aqueous hydrochloric

ive an off-white
1

0oC f
acid until theePE™eL 2. Additional water was added (10 nmL) and the white
precipitate was suction filtered, washed with water, and dried under vacuum
to afford the tiQLe conmpound as a white solid (1.51(§).

T4

=

Compounds of formula 1 can be prepared by methods known to one skilled in the
art. For example, several preparations of compounds 1 are described in US.. and US...
One approach involves application of the Friedlander reaction to a mixture of an
aminophenone compound of formula 5 and an aldehyde or ketone of formula 6 by
heating at an appropriate temperature, typically 80 to 120 °C, in an appropriate
combination of solvent and strong acid. Examples of such combinations of acid and
solvent are benzenesulfonic acid in toluene, sulfuric acid in acetic acid, and the like. If a
sensitive or reactive group on compounds of formula 1 was protect during the reaction,
for example a phenol may be protected as the methyl ether (methoxy) group, a
deprotection step may be performed to remove the protecting group for reaction as in

the Schemes above.
Scheme 4.
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step 3: 3-(8-chloro-3-isopropyl qui nolin-4-yl)phenyl

3-1(nmet hyl sul fonyl ) met hyll- benzoate Prepared as in Exanple 13, using

3- (2- pr opyD)20B/0M148r 0- 4- ( 3- hydr oxyphenyl ) qui nol i ne and PCT/IB2011/052984

3-[ (et hyl sul fonyl ) net hyl ] benzoi c acid as the substrates, to give an
off-white solid. Exanple 36 step 1: 3-(nethyl sul fanoyl)benzoic acid The
title conpound was prepared as in Exanple 5, step 1, except using 3-

(chl orosul fonyl )benzoic acid chloride and net hyl am ne (40% aqueous
solution) as the substrates to afford an off-white solid. step 2:
3-(8-chl oro- 3-isopropyl qui nolin-4-yl)phenyl 3-(nethylsul fanoyl)-benzoate
Prepared as in Exanple 13, using

3-(2-propyl)-8-chl of o- 4- (3- hydr oxyphenyl ) qui nol i ne and

3-(met hyl sul fanoyl ) Beqzoi c acid as the substrates, to giv&sgn off-white
solid. Exanple 37 stleg @ 3- (nDrpholln 4-vI sul f onvnbenzoi
conpound was prepared as in Exanple 5, step,d..&xcept usin
(chl orosul f onyl ore acid a por phol | re—as—the s
of f-white solid. ESl) Mz 2(Z.9; HRVE: cBetd for "€
272.05872; found (E£SI, [MH + Obs'd), 272.0592. step 2: ;
3-(8-ch|oro-3-isoproﬁylqummqkmaﬂ4hﬁnhﬁmaummw@ 1

3- (nor phol i n-4-vl sul fonvl) -BEAYTAR €ccaPkeighar ed as i n Exanple 13, using
3-(2-propyl)-8-chl oro-4-(3-hydroxyphenyl ) qui nol i ne and

3- (nor phol i n-4-yl sul fonyl )benzoic acid as the substrates, to give an

of f -whi te sol i@mpoundp| of 3dorgudy 2. may be commercially available (e.g., 3-

g ; gg; hy1- @Se(rlmrgunwusémz&cvacwlofr eay 'b)a)??%%a%(ﬁ ggcal FhrilEof hbthBas RARAHRFoNRS
(chIorosuﬁm%ﬁ&mﬁhiiﬁbfﬁypbﬁﬁﬂéa@5HbS@“ﬁmﬁ5nﬁﬁ§W61ph@09@99Wé1Qhﬁﬁﬁwﬁf@s to

afford anwﬁiflfan‘é(%ﬁ@ofsr r‘nhlﬂa 8'}45a Hﬁ%ﬁt sntﬁaggﬁhl%ro% %F%gdrfoﬂfra@@mﬁ)a\'o% ¥

H+, 286.07437; found
3-(8-chl ofied fglq @@pmdbwqﬁﬁeﬁgq; |oﬁa4temgﬁéﬁsg|an|c amine such as trlethylamlne affords

2- met hy 1- 55k pORB F fd?mﬂl’a‘d AWy g nhensfat e SCPWIQ% ed as in Exanple 13,
usi ng 3-(2-propyl)-8-chloro-4-(3-hydroxyphenyl)qui noline and

2- met hyl - 5- (nor phol i n- 4-yl sul fonyl ) benzoic acid as the substrates, to give
an of f - whPEe®Pi d. Brief Description of Biological Test Prodcedure(s) and
Text Summary of Results. LI GAND Bl NDI NG TEST PROCEDURE FOR HUVAN LXRS8.

Li gand- bi ndi ng toji;gﬁhynan LXR8 was denonstrated fgr repyesentative

conmpounds of thiHe i nli an b f ol |EoWIDA rocedung. |l
mp | ! 8| + yHltinﬁ /\/_(ISDI_NRZRS

7 8 2

As in Scheme 6, compounds of formula 2 where D = a bond and X = SO;R can
be prepared from compounds of formula 7 by reduction of the sulfonyl chloride to the
sulfinic acid salt, typically by heating a mixture of sodium bicarbonate and sodium sulfite
in water at 90 — 100 °C. The sulfinic acid salt is alkylated in situ by compounds of
formula 9 (R-LG) where LG is a leaving group such as a bromide, an iodide, or a
sulfonate. Typical alkylating agents include methyliodide, ethyliodide, benzylbromide,
and the like. These alkylations are generally performed in the presence of a phase
transfer catalyst such as tetrabutylammonium bromide at elevated temperature, up to

100 °C, but limited by the boiling point of the alkylating agent.

Scheme 6.
o O
O a) NaHCO3/NaZSO3 ]
HO | \—g—CI water, heat HO | \—Q—R
= Z 1
W/\/g b) Ry-LG (9)/(n-Bu),NBr w/\/ g
7 2
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Materials and Methods: Buffer: 100 mM KCl, 100mM TRIS (pH 7.4 at +4 Q),

8.6% gl ycerol,

0.1 mM PMBF*, 2 mM MIG*, 0.2% CHAPS (* not used in wash

buffer) W02B01@4084748PCT/ 1B2011/ 052984 Tr acer: 3H TO90P81/1BHa /2o

source: E. coli

extracted fromcells expressing biotinylated hLXR6. Extract

was nmade in a simlar buffer as above, but with 50 MM TRIS. Day 1 Wished
streptavidin and coated flash plates with wash buffer. D luted receptor
extract to give Bmax - 4000 cpmand add to the wells. Wapped the plates in
alum num foil and stored themat +4 C overnight. Day 2 Made a dilution

series in DVBO

of the test ligands. Made a 5 nM solution of the radi oactive

tracer in buffer. Mxed 250 pL diluted tracer wwth 5 pL of the test |igand
from each concentration of the dilution series. Washed the receptor-coated
fl ash pl aCespodakttast f@GQlapT cprebe welde byfsulfire/ldtiog ahd beazbiobethaesingi xture to the

recept of - eaaledkesla Bl BLESien W 7RRES, BBLAIROL80 ALY, EabisRR

i ncubate §

102 to 105.

EXAMPLES

The following non-limiting examples are presented merely to illustrate the present

invention. The skilled person will understand that there are numerous equivalents and

variations not exemplified but which still form part of the present teachings.

The following describes the preparation of representative compounds of this

invention. Compounds described as homogeneous were determined to be of 90% or
greater purity (exclusive of enantiomers) by analytical reverse phase chromatographic
analysis with 254 nM UV detection. Melting points are reported as uncorrected in
degrees centigrade. Mass spectral data is reported as the mass-to-charge ratio, m/z;
and for high resolution mass spectral data, the calculated and experimentally found

masses, [M+H]", for the neutral formulae M are reported.

Example 1
0

(@]
a) NaHCO3/Nast3
HO)‘\(D/SOZCI water/heat HO SOEL

b) Etl/(nBu),NBr

Step 1: 3-(ethylsulfonyl)benzoic acid

A stirred mixture of 3-(chlorosulfonyl)benzoic acid (2.20 g, 10.0 mmol), Na;SO3 (2.34 g,
18.5 mmol), and NaHCO3; (2.52 g, 30.0 mmol) in water (40 mL) was heated at 90 °C for
1 h. The reaction was cooled, treated with ethyliodide (3.45 mL, 50 mmol) and

tetrabutylammonium bromide (100 mg), and heated at 80 °C overnight. The reaction
was then cooled, extracted with DCM (2 x 10 mL) to remove excess ethyliodide, and
then treated with 2 M aqueous hydrochloric acid until the pH ~2 was obtained. The
resulting solid was suction filtered, washed with water, and vacuum-dried to afford the
title compound as an off-white solid (0.99 g). MS (ESI) m/z 213.0.
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Day 3 Aspirated wells, and washed the flashed plates. Seal ed the plate.
Measured the remaining radioactivity in the plate. Results: Representative
conmpoundswof2otiog748nvent i on had activity (1C50 val ues) POTUR®1LMERES4 i gand
bi ndi ng assay in the range between 0.001 to 20 uM Sunmary of Bi ol ogi cal
Dat a: Exanple # hLXRb bi ndi ng hLXRa bi ndi ng Gene regul ati on by LXR EC50
ABCGL (nM 1C50 (uM 1C50 (uM

O OH O OH
Me
MechCHcho
O _ N Me
H2804/ACOH <
NH, 90 °C N
Cl Cl

Step 2: 3-(8-chloro-3-isopropylquinolin-4-yl)phenol

A stirred mixture of (2-amino-3-chlorophenyl)(3-hydroxyphenyl)methanone (2.48 g, 10.0
mmol), hydrocinnamaldehyde (2.58 g, 30.0 mmol), and concentrated sulfuric acid (20
mg) in glacial acetic acid (20 mL) was heated at 90 °C for 48 h. The cooled reaction was
poured slowly into a stirred mixture of NaHCO3 (36 g) and water (50 mL). The mixture
was extracted with ethyl acetate (2 x 100 mL) and the dried extracts (MgSQO,) were
concentrated in vacuo. The residue was purified by chromatography, eluting with a
0:100 to 35:65 E:H gradient to afford an oil which solidified. Trituration with 10:90 E:H
and vacuum drying afforded the title compound as a slightly yellow solid (2.00 g, 67%).

0O

OH O)KQSOZEt
@ o ®

Me Me
SO,Et
DCCor EDC
AN Me HO)‘\©/ _— - N Me
P + DMAP P
N N

Cl Cl

Step 3: 3-(8-chloro-3-isopropylquinolin-4-yl)phenyl 3-(ethylsulfonyl)benzoate

A stirred mixture of 3-(ethylsulfonyl)benzoic acid (75 mg, 0.35 mmol), 3-(2-propyl)-8-
chloro-4-(3-hydroxyphenyl)quinoline (89 mg, 0.30 mmol), and DMAP (20 mg) in DCM
(3.0 mL) at 0 °C was treated with 1.0M dicyclohexyldiimide in DCM (0.35 mL, 0.35
mmol). The reaction was allowed to warm to ambient temperature. After 18 h, the
reaction was treated with water (5 mL), extracted with DCM, and the combined extracts
filtered through a pad of Celite®. The filtrate was dried (MgSOQ,), concentrated in vacuo,
and then purified by chromatography, eluting with a 30:70 to 70:30 E:H gradient. The
product was further purified by reverse phase chromatography eluting with 0:100 to
100:0 CH3CN:H2O to remove traces of dicyclohexylurea affording the title compound as
a very pale yellow solid (104 mg). MS (ESI) m/z 494.1; HRMS: calcd for Cy7H24CINO4S
+ H+, 494.1187; found (ESI, [M+H]+ Obs'd), 494.1194.

Example 2
Step 1: 2-methyl-5-(methylsulfonyl)benzoic acid
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Human foreskin fibroblasts (serumfree) KERTr (serumfree) 1 0.0037 0.0162
59 0.76 2 0.0037 0.0117 33 1.46 3 0.017
WO 2012/004748 PCT/IB2011/052984

The title compound was prepared as in Example 1, step 1, except using 5-
(chlorosulfonyl)-2-methylbenzoic acid and methyliodide as the reactants and alkylating
at 35 °C. Chromatography eluting with 0:100 to 10:90 ethanol:ethyl acetate gave the
titte compound as a white solid. MS (ESI) m/z 213.0.

Step 2: 3-(8-chloro-3-isopropylquinolin-4-yl)phenyl 2-methyl-5-(methylisulfonyl)-benzoate

The title compound was prepared as in Example 1, step 3, except using 2-methyl-5-
(methylsulfonyl)-benzoic acid to afford the title compound an off-white solid (105 mgq).
MS (ESI) m/z 494.1; HRMS: calcd for Cy7H24CINO4S + H+, 494.1187; found (ESI,
[M+H]+ Obs'd), 494.1190.

Example 3

3-(8-chloro-3-isopropylquinolin-4-yl)pheny! 4-(methylsulfonyl)benzoate

Prepared as in Example 1, step 3, except using 4-(methylsulfonyl)-benzoic acid to afford
the title compound as light yellow solid solid (70 mg). MS (ESI) m/z 480.1; HRMS: calcd
for CosH22CINO4S + H+, 480.1031; found (ESI, [M+H]+ Obs'd), 480.1035.

Example 4

3-(8-chloro-3-isopropylquinolin-4-yl)pheny! 2-(methylsulfonyl)benzoate

Prepared as in Example 1, step 3, except using 2-(methylsulfonyl)-benzoic acid to afford
the title compound as light yellow solid (10 mg). MS (ESI) m/z 480.1; HRMS: calcd for
Co6H22CINO4S + H+, 480.10318; found (ESI, [M+H]+ Obs'd), 480.1037.

Example 5
0 0

HO)D/SOZQ aq Me,NH/DCM HOJD/SOZNM%
Me M

e

Step 1: 5-(dimethylsulfamoyl)-2-methylbenzoic acid

A vigorously stirred mixture of 5-(chlorosulfonyl)-2-methylbenzoic acid (1.17 g, 5.00
mmol) in DCM (10 mL) was slowly treated with 40% aqueous diethylamine (2.0 mL).
After 18 h at ambient temperature, brine (5 mL) was added and the layers separated.
The aqueous was further extracted with DCM (20 mL) and the combined extracts dried
(MgSO4) and concentrated in vacuo. The resulting solid was purified by

chromatography eluting with a 50:50 to 100:0 E: gradient to afford the title compound as
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0.057 45 1.18 4 >1 >1 5 0.025 0.053 50 1.62 6 0.0040 0.0163 37

WO 2012/004748 PCT/IB2011/052984

an off-white solid (0.67 g). MS (ESI) m/z 213.0. MS (ESI) m/z 244 .1; HRMS: calcd for
C10H13NO4S + H+, 244.06380; found (ESI, [M+H]+ Obs'd), 244.0638.

Me
@ .

(0]
Me Me
SOZNMGZ
DCC/DMAP
X" "Me HO)D/ _— O X" "Me
N/ + Me DCM N/
Cl Cl

Step 2: 3-(8-chloro-3-isopropylquinolin-4-yl)phenyl 2-methyl-5-(methylsulfonyl)-benzoate

The title compound was prepared as in Example 1, step 3, except using 5-
(dimethylsulfamoyl)-2-methylbenzoic acid to afford the title compound as a white solid
(128 mg). MS (ESI) m/z 523.2; HRMS: calcd for CgsH27CIN2,O4S + H+, 523.1453; found
(ESI, [M+H]+ Obs'd), 523.1462.

Example 6

3-[3-isopropy!-8-(trifluoromethyl)quinolin-4-yllphenyl-3-(ethylsulfonyl)benzoate

The title compound was prepared as in Example 1, step 3, except using 3-[3-isopropyl-
8-(trifluoromethyl)quinolin-4-yllphenol (prepared as in WO 2008049047 A2 ) as the
substrate to give a white solid from a foam (131 mg). MS (ESI) m/z 528.1; HRMS: calcd
for CagH24F3NO4S + H+, 528.1451; found (ESI, [M+H]+ Obs'd), 528.1451.

Example 7

3-[3-isopropy!-8-(trifluoromethyl)quinolin-4-yllphenyl-2-methyl-5-(methyisulfonyl)-

benzoate

The title compound was prepared as in Example 2, step 2, except using 3-[3-isopropyl-
8-(trifluoromethyl)quinolin-4-yl]phenol as the substrate to give a white solid from a foam
(109 mg). MS (ESI) m/z 528.1; HRMS: calcd for CsHo4FsNO4S + H+, 528.1451; found
(ESI, [M+H]+ Obs'd), 528.1454.

Example 8

3-[3-isopropy!-8-(trifluoromethyl)quinolin-4-vllpheny! 4-(methylsulfonyl)-benzoate

The title compound was prepared as in Example 3 except using 3-[3-isopropyl-8-

(trifluoromethyl)quinolin-4-yllphenol as the substrate to give a white solid from a foam
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1.48 7 0.0030 0.0092 23 3.34 8 0.0125 0.054 38 1.9 9 0.112 0. 256
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(98 mg). MS (ESI) m/z 514.1; HRMS: calcd for Ca7H22F3sNO4S + H+, 514.1294; found
(ESI, [M+H]+ Obs'd), 514.1297.

Example 9

3-[3-isopropyl-8-(trifluoromethyl)quinolin-4-yllohenyl 2-(methylsulfonyl)-benzoate

The title compound was prepared as in Example 4 except using 3-[3-isopropyl-8-
(trifluoromethyl)quinolin-4-yllphenol as the substrate to give a white solid from a foam
(99 mg). MS (ESI) m/z 514.2; HRMS: calcd for Ca7H22F3sNO4S + H+, 514.1294; found
(ESI, [M+H]+ Obs'd), 514.1308.

Example 10
Me
o oy
(0] (0]
Me Me
SOZN Me2
DCC/DMAP
~ Me HO)D/ _— X Me
7 * Me DCM 7
CF5 CFj3

3-[3-isopropyl-8-(trifluoromethyl)quinolin-4-vllphenyl-5-(dimethylsulfamoyl)-2-methyi-

benzoate

The title compound was prepared as in Example 5 except using 3-[3-isopropyl-8-
(trifluoromethyl)quinolin-4-yllphenol as the substrate to afford the title compound as a
white solid from a foam (139 mg). MS (ESI) m/z 557.2; HRMS: calcd for CpgH27F3N2O4S
+ H+, 557.1716; found (ESI, [M+H]+ Obs'd), 557.1717.

Example 11
3-[3-methyl-8-(trifluoromethyl)quinolin-4-yllphenyl! 3-(methylsulfonyl)benzoate

A stirred mixture of 3-(methylsulfonyl)benzoic acid (200 mg, 1.00 mmol) in 1,2-
dichloroethane (5.0 mL) under nitrogen was treated with thionyl chloride (0.40 mL) and
then heated at 80 °C for 2 h. The reaction was cooled slightly and concentrated under a
nitrogen stream to remove solvent and excess thionyl chloride to give a white solid.
Dichloromethane (10 mL) was added followed by 4-(3-hydroxyphenyl)-3-methyl-8-
(trifluoromethyl)quinoline (303 mg, 1.00 mmol). After stirring overnight, the reaction was
washed with aqueous saturated NaHCO; (5 mL), dried (MgSQ,), and concentrated in
vacuo. Chromatography eluting with 0:100 to 40:60 E:H afforded the title compound as
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a white solid from a foam (372 mg). MS (ESI) m/z 486.1; HRMS: calcd for
Ca5H18F3NO4S + H+, 486.0981; found (ESI, [M+H]+ Obs'd), 486.0982.

Example 12
Step 1: 3-[3-methyl-8-(trifluoromethyl)quinolin-4-yllbenzoic acid

A mixture of 4-bromo-3-methyl-8-(trifluoromethyl)quinoline (1.00 g, 3.45 mmol), 3-
boronobenzoic acid (0.686 g, 4.14 mmol), tetrakis(triphenyl-phosphine)-palladium
(0.199 g, 0.172 mmol) and sodium carbonate (1.096 g, 10.34 mmol) in dioxane (15 ml)
and water (5 ml) was refluxed overnight. The reaction was cooled and neutralized with
2N HCI. The mixture was then extracted with ethyl acetate. The combined organics

were dried over MgSO,4 and concentrated. Chromatography eluting with 0:100 to 5:95

MeOH:DCM gradient afforded the title compound as a yellow solid (0.818 g, 72%). MS
(ESI) m/z 332.1; HRMS: calcd for C4gH12F3sNO; + H+, 332.08929; found (ESI, [M+H]+
Obs'd), 332.0894

Step 2: 3-(methylsulfonyl)phenyl 3-[3-methyl-8-(trifluoromethyl)quinolin-4-yl]-benzoate

The title compound was prepared essentially as in Example 11 except using 3-[3-
methyl-8-(trifluoromethyl)quinolin-4-yllbenzoic acid as the substrate for conversion to
the acid chloride and 3-(methylsulfonyl)phenol as the other reactant, affording a white
solid. MS (ESI) m/z 486.1; HRMS: calcd for CpsH1sFsNO4S + H+, 486.0981; found (ESI,
[M+H]+ Obs'd), 486.0984.

Example 13
3-(8-chloro-3-isopropylquinolin-4-yl)phenyl 2-chloro-5-(methylsulfonyl)-benzoate

A stirred mixture of 2-chloro-5-(methylsulfonyl)benzoic acid (75.5 mg, 0.33 mmol), 3-(2-
propyl)-8-chloro-4-(3-hydroxyphenyl)quinoline (89 mg, 0.30 mmol), and DMAP (3.6 mg,
0.03 mmol) in DMF (1.5 mL) at 20 °C was treated with 1-ethyl-3-(3-
dimethylaminopropyl)-carbodiimide hydrochoride (80 mg, 0.45 mmol). After stirring
overnight, the reaction was treated with water (10 mL), extracted with ethyl acetate (2 x
10 mL), and the extracts dried (MgSQ,4) and concentrated in vacuo. Purification by
chromatography, eluting with a 0:100 to 50:50 E:H gradient gave the title compound as
a very pale yellow solid from a foam (67 mg). MS (ESI) m/z 514.1; HRMS: calcd for
Co6H21CIoNO4S + H+, 514.0641; found (ESI, [M+H]+ Obs'd), 514.0640.
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Example 14
3-[3-isopropy!-8-(trifluoromethyl)quinolin-4-yllphenyl-2-chloro-5-(methylsulfonyi)-

benzoate

The title compound was prepared as in Example 13 except using 3-[3-isopropyl-8-
(trifluoromethyl)quinolin-4-yllphenol as the substrate to give a white solid from a foam
(76 mg). MS (ESI) m/z 548.1; HRMS: calcd for C,7H21CIF;NO4S + H+, 548.0905; found
(ESI, [M+H]+ Obs'd), 548.0899.

Example 15
3-[3-isopropy!-8-(trifluoromethyl)quinolin-4-yllohenyl 3-(methylsulfonyl)-benzoate

A stirred mixture of 3-[3-isopropyl-8-(trifluoromethyl)quinolin-4-yllphenol (99 mg, 0.30
mmol) and 4-methylmorpholine (91 mg, 0.90 mmol) in DCM (3.0 mL) under nitrogen
was treated with 3-(methylsulfonyl)benzoic acid chloride (131 mg, 0.60 mmol) and then
heated at 35 °C for 21 h. The reaction was cooled, treated with saturated aqueous
NaHCO3; (5 mL) and extracted with DCM (2 x 3 mL). The combined extracts were dried
(MgSQ,), concentrated in vacuo, and the residue purified by chromatography eluting
with a 0:100 to 50:50 E:H gradient. The title compound was obtained as a white solid
from a foam (84 mg). MS (ESI) m/z 514.1; HRMS: calcd for Co7H2oF3NO4S + H+,
514.1294; found (ESI, [M+H]+ Obs'd), 514.1297.

Example 16
3-[8-chloro-3-(1-methylethyl)quinolin-4-yllohenyl 3-(methylsulfonyl)benzoate

A stirred mixture of 3-(2-propyl)-8-chloro-4-(3-hydroxyphenyl)quinoline (89 mg, 0.30
mmol) and triethylamine (0.20 mL) in DCM (2.0 mL) at 20 °C was treated with 3-
(methylsulfonyl)benzoic acid chloride (60 mg, 0.30 mmol). After stirring overnight, the
reaction was treated with aqueous NaHCO; (3 mL) and extracted with DCM (2 x 5 mL).
The extracts were dried (MgSO4) and concentrated in vacuo. Purification by
chromatography, eluting with a 0:100 to 50:50 E:H gradient gave the title compound as
an off-white solid from a foam (60 mg). MS (ESI) m/z 480.1; HRMS: calcd for
Ca26H22CINO4S + H+, 480.1031; found (ESI, [M+H]+Obs'd), 480.1036.

Example 17
3-(8-chloro-3-methylquinolin-4-yl)phenyl 3-(methylsulfonyl)benzoate
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The title compound was prepared in essentially as in Example 16 except using 8-chloro-
4-(3-hydroxyphenyl)-3-methylquinoline as substrate to afford a light yellow solid. MS
(ESI) m/z 452.1; HRMS: calcd for Cy4H4sCINO4S + H+, 452.0718; found (ESI, [M+H]+
Obs'd), 452.0724.

Example 18
4-chloro-3-[8-(trifluoromethyl)quinolin-4-yllphenyl-3-(methylsulfonyl)benzoate

The title compound was prepared in essentially as in Example 16 except using 4-chloro-
3-[(8-(trifluoromethyl)quinolin-4-yl]phenol as substrate to afford a tacky white solid.

MS (ESI) m/z 506.1; HRMS: calcd for Co4H1sCIFsNO4S + H+, 506.0435; found (ESI,
[M+H]+ Obs'd), 506.0443.

Example 19
Step 1: 3-[3-ethyl-8-(trifluoromethyl)quinolin-4-ylJphenol

A mixture of [2-amino-3-(trifluoromethyl)phenyl](3-hydroxyphenyl)methanone (0.200 g,
0.711 mmol), butyraldehyde (0.191 mL, 2.133 mmol), and benzenesulfonic acid (0.337
g, 2.133 mmol) in toluene (3 mL) was refluxed overnight. The reaction was concentrated
under a nitrogen stream and taken into ethyl acetate and washed with saturated
NaHCOs;, then water. After concentrating in vacuo, the residue was purified by
chromatography eluting with a 0:100 to 25:75 E:H gradient to afford the title compound
as a brown solid (0.166 g, 74%). MS (ESI) m/z 318.1; HRMS: calcd for C1gH14F3NO +
H+, 318.1100; found (ESI, [M+H]+ Obs'd), 318.1107.

Step 2: 3-[3-ethyl-8-(trifluoromethyl)quinolin-4-yljphenyl 3-(methylsulfonyl)-benzoate

The title compound was prepared in essentially as in Example 13 except using 3-[3-
ethyl-8-(trifluoromethyl)quinolin-4-yljphenol as substrate to afford a light yellow solid.
MS (ESI) m/z 500.1; HRMS: calcd for CasHooF3sNO4S + H+, 500.11379; found (ESI,
[M+H]+ Obs'd), 500.1139.

Example 20
Step 1: 3-[3-propyl-8-(trifluoromethyl)quinolin-4-ylJphenol

The title compound was prepared as in Example 19, step 1, except using pentanal as
the aldehyde substrate to afford a brown solid. MS (ESI) m/z 332.1; HRMS: calcd for
C1oH16F3NO + H+, 332.1257; found (ESI, [M+H]+ Obs'd), 332.1260.
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Step 2: 3-[3-propyl-8-(trifluoromethyl)quinolin-4-yllphenyl 3-(methylsulfonyl)-benzoate

Prepared as in Example 19, step 2, except using 3-[(8-(trifluoromethyl)quinolin-4-
yllphenol as the substrate to give a white solid. MS (ESI) m/z 514.1; HRMS: calcd for
Co7H22F3NO4S + H+, 514.12944; found (ESI, [M+H]+ Obs'd), 514.1292.

Example 21
3-[8-(trifluoromethyl)quinolin-4-yllphenyl 3-(methylsulfonyl)benzoate

Prepared as in Example 19, step 2, except using 3-[(8-(trifluoromethyl)quinolin-4-
yllphenol as the substrate, to give a yellow solid. MS (ESI) m/z 472.1; HRMS: calcd for
C24H16F3NO4S + H+, 472.08249; found (ESI, [M+H]+ Obs'd), 472.0826.

Example 22
3-[3-phenyl-8-(trifluoromethyl)quinolin-4-yllohenyl! 3-(methylsulfonyl)benzoate

Prepared as in Example 19, step 2, except using 3-[3-phenyl-8-(trifluoromethyl)quinolin-
4-yllphenol as the substrate, to give a light yellow solid. MS (ESI) m/z 548.1; HRMS:
calcd for C3oH20F3NO4S + H+, 548.1138; found (ESI, [M+H]+ Obs'd), 548.1139.

Example 23
3-[3-benzyl-8-(trifluoromethyl)quinolin-4-vilohenyl 3-(methylsulfonyl)benzoate

Prepared as in Example 19, step 2, except using 3-[3-benzyl-8-(trifluoromethyl)quinolin-
4-yllphenol as the substrate, to give a tan solid. MS (ESI) m/z 562.1; HRMS: calcd for
C31H22F3NO4S + H+, 562.1294; found (ESI, [M+H]+ Obs'd), 562.1293.

Example 24
3-[3-cyano-8-(trifluoromethyl)quinolin-4-ylJohenyl 3-(methylsulfonyl)benzoate

Prepared as in Example 19, step 2, except using 3-[3-cyano-8-(trifluoromethyl)quinolin-
4-yllphenol as the substrate, to give an off-white solid. MS (ESI) m/z 497.1; HRMS:
calcd for CosH15F3N204S + H+, 497.0777; found (ESI, [M+H]+ Obs'd), 497.0775.

Example 25
3-[3-methyl-8-(trifluoromethyl)quinolin-4-yllphenyl! 3-(dimethylsulfamoyl)-benzoate

Prepared as in Example 13, except using 3-[3-methy-8-(trifluoromethyl)quinolin-4-

yllphenol and 3-(dimethylsulfamoyl)-benzoic acid as substrates to give a white solid. MS
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(ESI) m/z 515.1;

Example 26
3-[3-methyl-8-(trifluoromethyl)quinolin-4-vllohenyl 3-(ethylsulfonyl)benzoate

Prepared as in Example 13, except using 3-[3-methy-8-(trifluoromethyl)quinolin-4-
yllphenol and 3-(ethylsulfonyl)benzoic acid as substrates to give a white solid. MS (ESI)
m/z 500.1;

Example 27
3-[3-methyl-8-(trifluoromethyl)quinolin-4-yllphenyl 2-methyl-5-(methyisulfonyl)-benzoate

Prepared as in Example 13, except using 3-[3-methy-8-(trifluoromethyl)quinolin-4-
yllphenol and 2-methyl-5-(methylsulfonyl)benzoic acid as substrates to give a white
solid. MS (ESI) m/z 500.1;

Example 28
3-[3-methyl-8-(trifluoromethyl)quinolin-4-yllphenyl 2-chloro-5-(methylsulfonyl)-benzoate

Prepared as in Example 13, except using 3-[3-methy-8-(trifluoromethyl)quinolin-4-
yllphenol and 2-chloro-5-(methylsulfonyl)benzoic acid as substrates to give a white
solid. MS (ESI) m/z 520.1;

Example 29
3-[3-methyl-8-(trifluoromethyl)quinolin-4-yllphenyl 4-(methylsulfonyl)benzoate

Prepared as in Example 13, except using 3-[3-methy-8-(trifluoromethyl)quinolin-4-
yllphenol and 4-(methylsulfonyl)benzoic acid as substrates to give a white solid. MS
(ESI) m/z 486.1;

Example 30
3-[3-methyl-8-(trifluoromethyl)quinolin-4-yllphenyl! 5-(dimethylsulfamoyl)-2-

methylbenzoate

Prepared as in Example 13, except using 3-[3-methy-8-(trifluoromethyl)quinolin-4-
yllphenol and 2- (methylsulfonyl)benzoic acid as substrates to give a white solid from a
glass. MS (ESI) m/z 529.1;

Example 31
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3-(8-chloro-3-phenylquinolin-4-yl)phenyl 3-(methylsulfonyl)benzoate

Prepared as in Example 13, except using 3-[8-chloro-3-phenylquinolin-4-ylJphenol and
2-(methylsulfonyl)benzoic acid as substrates to give a very pale yellow solid. MS (ESI)
m/z 514.1;

Example 32
3-(8-chloro-3-phenylquinolin-4-yl)pheny! 3-(ethylsulfonyl)benzoate

Prepared as in Example 13, except using 3-[8-chloro-3-phenylquinolin-4-ylJphenol and
3-(ethylsulfonyl)benzoic acid as substrates to give a very pale yellow solid. MS (ESI)
m/z 528.1;

Example 33
Step 1: 3-(dimethylsulfamoyl)benzoic acid

The title compound was prepared essentially as in Example 5, step 1, except using 3-
(chlorosulfonyl)benzoic acid chloride and dimethylamine as the substrates to afford an
off-white solid. MS (ESI) m/z 252.0; HRMS: calcd for CoH11NO4S + Na+, 252.03010;
found (ESI, [M+Na]+ Obs'd), 252.0297.

CL-131210-2, L42142-37-1

Step 2: 3-(8-chloro-3-isopropylquinolin-4-yl)phenyl 3-(dimethylsulfamoyl)-benzoate

Prepared as in Example 13, except using 3-(2-propyl)-8-chloro-4-(3-
hydroxyphenyl)quinoline and 3-(dimethylsulfamoyl)benzoic acid as the substrates, to
give an off-white solid. MS (ESI) m/z 509.1;

Example 34

step 1: 4-(dimethylsulfamoyl)benzoic acid

The title compound was prepared essentially as in Example 5, step 1, except using 4-
(chlorosulfonyl)benzoic acid chloride and dimethylamine as the substrates to afford an
off-white solid. MS (ESI) m/z 228.0; HRMS: calcd for CgH11NO4S + H+, 230.04815;
found (ESI, [M+H]+ Obs'd), 230.0484.

CL-131211-2, L42142-37-2

step 2: 3-(8-chloro-3-isopropylquinolin-4-yl)phenyl 4-(dimethylsulfamoyl)-benzoate
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Prepared as in Example 13, except using 3-(2-propyl)-8-chloro-4-(3-
hydroxyphenyl)quinoline and 4-(dimethylsulfamoyl)benzoic acid as the substrates, to
give an off-white solid. MS (ESI) m/z 509.1;

Example 35
step 1. methyl 3-[(methylisulfonyl)methyllbenzoate

A mixture of methyl 3-(bromomethyl)benzoate (2.29 g, 10.0 mmol) and sodium
methylsulfinate (1.25 g, 85% purity, 10.0 mmol based on 85%) in dimethylformamide
(10 mL) and water (5 mL) was stirred at 20 °C for 18 h. The reaction was diluted with
water (30 mL) and the resulting solid suction filtered, with water washes, and dried
under vacuum to afford the title compound as a white solid (2.06 g).

MS (ESI) m/z 246.1; HRMS: calcd for C1oH1204S + Na+, 251.03485; found (ESI,
[M+Nal"), 251.0350.

step 2: 3-[{methylisulfonyl)methyllbenzoic acid

A mixture of methyl 3-[(methylsulfonyl)methyllbenzoate (1.79 g, 8.00 mmol) and 1.0 M
aqueous lithium hydroxide (10 mL, 10.0 mmol) in dioxane (10 mL) was stirred at 20 °C
for 21 h, then treated with 2.0 M aqueous hydrochloric acid until the pH ca. 2. Additional
water was added (10 mL) and the white precipitate was suction filtered, washed with

water, and dried under vacuum to afford the title compound as a white solid (1.51 g).

step 3: 3-(8-chloro-3-isopropylquinolin-4-yl)phenyl 3-[(methyisulfonyl)methyl]-benzoate

Prepared as in Example 13, using 3-(2-propyl)-8-chloro-4-(3-hydroxyphenyl)quinoline

and 3-[(methylsulfonyl)methyllbenzoic acid as the substrates, to give an off-white solid.

Example 36

step 1: 3-(methylsulfamoyl)benzoic acid

The title compound was prepared as in Example 5, step 1, except using 3-
(chlorosulfonyl)benzoic acid chloride and methylamine (40% agueous solution) as the

substrates to afford an off-white solid.

step 2: 3-(8-chloro-3-isopropylquinolin-4-yl)phenyl 3-(methylsulfamoyl)-benzoate

Prepared as in Example 13, using 3-(2-propyl)-8-chloro-4-(3-hydroxyphenyl)quinoline

and 3-(methylsulfamoyl)benzoic acid as the substrates, to give an off-white solid.
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Example 37
step 1: 3-(morpholin-4-ylsulfonyl)benzoic acid

The title compound was prepared as in Example 5, step 1, except using 3-
(chlorosulfonyl)benzoic acid and morpholine as the substrates to afford an off-white
solid.

MS (ESI) m/z 272.1; HRMS: calcd for C11H3sNOsS + H+, 272.05872; found (ESI,
[M+H]+ Obs'd), 272.0592.

step 2: 3-(8-chloro-3-isopropylquinolin-4-yliphenyl 3-(morpholin-4-ylsulfonyl)-benzoate

Prepared as in Example 13, using 3-(2-propyl)-8-chloro-4-(3-hydroxyphenyl)quinoline

and 3-(morpholin-4-ylsulfonyl)benzoic acid as the substrates, to give an off-white solid.

Example 38
step 1: 2-methyl-5-(morpholin-4-yisulfonyl)benzoic acid

The title compound was prepared as in Example 5, step 1, except using 5-
(chlorosulfonyl)-2-methylbenzoic acid and morpholine as the substrates to afford an off-
white solid. MS (ESI) m/z 286.1; HRMS: calcd for C12H1sNOsS + H+, 286.07437; found
(ESI, [M+H]+ Obs'd), 286.0744.

step 2: 3-(8-chloro-3-isopropylquinolin-4-yliphenyl 2-methyl-5-(morpholin-4-ylsulfonyl)-

benzoate
Prepared as in Example 13, using 3-(2-propyl)-8-chloro-4-(3-hydroxyphenyl)quinoline
and 2-methyl-5-(morpholin-4-ylsulfonyl)benzoic acid as the substrates, to give an off-

white solid.

Brief Description of Biological Test Prodcedure(s) and Text Summary of Results.
LIGAND-BINDING TEST PROCEDURE FOR HUMAN LXR§.
Ligand-binding to the human LXR was demonstrated for representative compounds of

this invention by the following procedure.

Materials and Methods:
Buffer: 100 mM KCI, 100mM TRIS (pH 7.4 at +4 °C), 8.6% glycerol, 0.1 mM PMSF*, 2
mM MTG*, 0.2% CHAPS (* not used in wash buffer)
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was made in a similar buffer as above, but with 50 mM TRIS.

Day 1
Washed streptavidin and coated flash plates with wash buffer.

Diluted receptor extract to give Bnax ~ 4000 cpm and add to the wells.

Wrapped the plates in aluminum foil and stored them at +4 °C overnight.

Day 2

Made a dilution series in DMSO of the test ligands.

Made a 5 nM solution of the radioactive tracer in buffer.

Mixed 250 uL diluted tracer with 5 pL of the test ligand from each concentration of the
dilution series.

Washed the receptor-coated flash plates.

Added 200 pL per well of the ligand/radiolabel mixture to the receptor-coated flash
plates.

Wrapped the plates in aluminum foil and incubate at +4 °C over night.

Day 3

Aspirated wells, and washed the flashed plates. Sealed the plate.

Measured the remaining radioactivity in the plate.

Results:

Representative compounds of this invention had activity (ICso values) in the LXRf3

ligand binding assay in the range between 0.001 to 20 uM.

Summary of Biological Data:

Example | hLXRb hLXRa Gene regulation by LXR
# binding binding EC5 ABCG1 (nM)
Human
Cso (uM) | ICso(ubl) | 10K | KERT (serum-free)
(serum-free)

1 0.0037 0.0162 59 0.76
2 0.0037 0.0117 33 1.46
3 0.017 0.057 45 1.18
4 > 1 > 1

5 0.025 0.053 50 1.62
6 0.0040 0.0163 37 1.48
7 0.0030 0.0092 23 3.34
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Z (1) or a pharmaceutically acceptable salt thereof; wherein Z is hal ogen
or alkyl; wherein each alkyl is optionally substituted with hal ogen;
Y is H awvlybi2/euys, heteroaryl, cycloal kyl, heterocycl @aripo11/@298mher ei n

each al kyl or aryl is optionally substituted with alkyl, or aryl;
Q, @@, B are each independently H, hal ogen, alkyl, or aryl; wherein each
al kyl, or aryl is optionally substituted with alkyl, or aryl; L is OC(0),
C(0)0, CH2C(0)0, OC(0)CH2; Wis H, hal ogen or alkyl; X is H alkyl,
S(0)nR1, 502NR2R3, CONRAR5, C(R6)20R7, CN;, wherein each alkyl, S(0)nRi,
502NR2R3, CONR4R5, or C(R6)20R7 is optionally substituted with al kyl,
e o f e e SORITE O e B e Mkt o
L G o 027 B 26 L et by oo al kvl RE| - y

heteroar‘,!,|1.\4 ..do.gmuib CRia eEpeRgaRtly - H-of a6 and R7 are each
i ntlWY Hlnr VY- vl 4 rcl 1 N 2
[ ndepend\,..;.,lj,I HHer g e s ey 2 VAQ—ZO—:L—?@%PST/ 1B2011/ 052984

12 0.154 0.544

13 0.0034 0.0090

14 0.0041 0.017

15 0.0017 0.0035 41 5.2

16 0.0022 0.0044

17 0.0037 0.017

18 0.0138 0.122

19 0.0022 0.0040 36 12.5

20 0.0020 0.0029 11 4.49

21 0.020 0.120 634 384

22 0.0023 0.0039 9.9 9.15

23 0.0027 0.0058 16 25

24 0.033 0.090

25 0.014 0.058 250 42

26 0.0086 0.052 250 250

27 0.035 0.140 25 99

28 0.019 0.105 67 214

29 0.034 0.154 250 167

30 0.235 0.445 162 137

31 0.0026 0.0030 0.98 2.76

32 0.0030 0.0079 6.8 2.86

33 0.0047 0.0150 55 8.3

34 0.064 0.188 78 1.38

35 0.0056 0.0087 11 0.53

36 0.0042 0.0092 8.0 04

37 0.069 0.202 60 242

38 0.506 0.664 44 0.62

Variations, modifications, and other implementations of what is described herein
will occur to those skilled in the art without departing from the spirit and the essential
characteristics of the present teachings. Accordingly, the scope of the present
teachings is to be defined not by the preceding illustrative description but instead by the
following claims, and all changes that come within the meaning and range of
equivalency of the claims are intended to be embraced therein.

Each of the printed publications, including but not limited to patents, patent
applications, books, technical papers, trade publications and journal articles described
or referenced in this specification are herein incorporated by reference in their entirety

and for all purposes.
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2. The conpound of claim1l1l, wherein Z is halogen. 3. The conpound of claim
1 or 2, wherein Zis CF3. 4. The conpound of any one of clains 1 to 3,
wherei n Wo=oeldoy148 5. The conpound of any one of clai MPCI/IBm1BP5298werein Y
is aryl. 6. The conpound of any one of clainms 1 to 3, wherein Y is CN 7.
The conpound of any one of clains 1 to 6, wherein QL is H 8. The conpound
of any one of clains 1 to 7, wherein @ is H 9. The conpound of any one of
claims 1 to 8 wherein @B is H 10. The conmpound of any one of clains 1 to
8, wherein B is halogen. 11. The conpound of any one of clains 1 to 10,
wherein L is OC(0). 12. The conpound of any one of clains 1 to 10, wherein
Lis C(O)@#y%ﬁﬁ%gggmgﬁgﬂgund of any one of clains 1 to 12, wherein Wis H.
14. The c ne of clainms 1 to 12, wherein Wis hal ogen. 15.
The conpound of any one of clainms 1 to 12, wherein Wis alkyl. 16. The
conmpound of any oneg of cl ai 1t 5, wherein X is SO2Me. 17. The conpound
of any one ofnﬁlai%ﬁmf“FEnqngﬂﬂ%&%&% X is SQ2Et. 18. The conpound of any
one of clains 1 to 15, wherein X is SO2Nwe2.

Q3
S
At

X w
A &

X

Q-
N™ ~Q,
Z

(1)
or a pharmaceutically acceptable salt thereof; wherein
Z is halogen or alkyl; wherein each alkyl is optionally substituted with halogen;

Y is H, alkyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, CN; wherein each alkyl

or aryl is optionally substituted with alkyl, or aryl;

Q41, Qg, Qs are each independently H, halogen, alkyl, or aryl; wherein each alkyl,

or aryl is optionally substituted with alkyl, or aryl;
L is OC(O), C(0)O, CH,C(0)O, OC(O)CHy;
W is H, halogen or alkyl;

Xis H, alkyl, S(O)sR4, SO,NR2R3, CONR4Rs5, C(Rs)20OR7, CN; wherein each alkyl,
S(0O)nR1, SO2NR2R3, CONR4Rs, or C(Rs)2:0Ry is optionally substituted with alkyl,
SOqalkyl or SOqaryl, or SOzheteroaryl; wherein

R1 is alkyl, aryl, heteroaryl or cycloalkyl;

R, and Rs are each independently H, alkyl or heteroaryl;

R4 and Rs are each independently H or alkyl;

Rs and Ry are each independently H or alkyl; and

nis 1 or2.

40



WO 2012/ 004748PCT/ 1B2011/ 052984 19. The conmpound of any one of

clainms 1 to 15, wherein X is SO2ZNHMe. 20. The conpound of any one of
clainms 1 wo:2aR/ooherein X is alkyl optionally substitut@dTaB2oi/es2rs

SQ2al kyl or SQaryl, or SQ2heteroaryl . 21. The conpound of any one
of claimse 1 to 15, wherein X is SQ2heteroaryl. 22. The conpound of

claim1, wherein the conpound is selected fromthe group consisting of:
3-(8-chl oro- 3-isopropyl qui noli n-4-yl)phenyl 3-(ethylsul fonyl)benzoate;
3-(8-chl oro-3-isopropyl qui nol i n-4-yl) phenyl

2- met hyl - 5- (et hyl sul fonyl ) - benzoat e;

3-(8-chl oro-3-isopropyl qui nolin-4-yl)phenyl 4-(nmethyl sul fonyl)benzoat e;
3- (8-chl oro- 3-isopropyl qui nol i n-4-yl)phenyl 2-(nethylsulfonyl)benzoate;
3- (8-chl or o- 3-2.sopTapybgpowmal ofrciadmyll, WpbeiyZ is halogen.

2- met hyl - 5- (et hyl sul f onyl ) benzoat e;

3[ 3-isopropyl-8-(trifluoronethyl)quinolin-4-yl]phenyl-3-(ethylsulfonyl)-ben
zoat e; 3.3- i Fopromppdurdt ¢ftaldiml uar2) mbe e X gUCF;.

i nolin-4-yl]phenyl-2-nethyl-5-(nethylsul fonyl)- benzoate;

3[ 3-isopropyl-8-(trifluoronethyl)quinolin-4-yl]phenyl

4- (et hyl sul f chyl ) Theoamadbend of any one of claims 1 to 3, wherein Y is alkyl.

3[ 3-isopropyl-8-(trifluoromnethyl)quinolin-4-yl]phenyl

2- (et hyl sul fonyl ) - benzoat e;

3[ 3-i sopropyl-8B- (t Thélcompouret shydny poe dtiaimsAt 1d 3, piensid YSs aédi.met hyl - sul f anoy 1
)-2- nethyl benzoate; 3[3-nethyl-8-(trifluoronethyl)quinolin-4-yl]phenyl
3- (net hyl sul fonyl) - benzoate; 3-(nmethyl sul fonyl) phenyl

3[ 3-net hyl- 8- (G.ri f Tbhecompbimd Jfquny mok ioh eldinysl] tdod neeatie Y is CN.

3-(8-chl oro-3-isopropyl qui nol i n-4-yl ) phenyl

2-chl or o-5- (et hyl sul f onyl ) - benzoat e;

7. The compound of any one of claims 1 to 6, wherein Qq is H.
8. The compound of any one of claims 1 to 7, wherein Qg is H.
9. The compound of any one of claims 1 to 8, wherein Qs is H.

10.  The compound of any one of claims 1 to 8, wherein Qs is halogen.

11.  The compound of any one of claims 1 to 10, wherein L is OC(O).

12.  The compound of any one of claims 1 to 10, wherein L is C(O)O.

13.  The compound of any one of claims 1 to 12, wherein W is H.

14.  The compound of any one of claims 1 to 12, wherein W is halogen.

15.  The compound of any one of claims 1 to 12, wherein W is alkyl.

16.  The compound of any one of claims 1 to 15, wherein X is SO;Me.

17. The compound of any one of claims 1 to 15, wherein X is SO,Et.

18.  The compound of any one of claims 1 to 15, wherein X is SO,NMes.
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3[ 3-isopropyl-8-(trifluoronethyl)quinolin-4-yl]phenyl-2-chloro-5-(nethylsu
fonyl) benzoate; 3[3-isopropyl-8-(trifluoronethyl)quinolin-4-yl]phenyl

3- (et hylwol2brphMsbenzoat e; PCT/IB2011/052984

3[ 8-chl oro- 3- (1- nmet hyl et hyl ) qui nol i n- 4-yl ] phenyl

3- (nmet hyl sul fonyl ) - benzoat e; 3-(8-chl oro- 3-net hyl qui nol i n-4-yl ) phenyl

3- (et hyl sul fonyl ) benzoat e;

4-chl oro-3[8-(trifluoronethyl)quinolin-4-yl]phenyl-3-(nethylsul fonyl)-benzo
ate; 3[3-ethyl-8-(trifluoronethyl)quinolin-4-yl]phenyl

3- (et hyl sul f onyl ) - benzoat e;

3[ 3-propyl-8-(trifluoronethyl)quinolin-4-yl]phenyl

3- (net hyl sul fonyl ) - benzoate; 3[8-(trifluoronethyl)quinolin-4-yl]phenyl

3- (et hyl sul f oteyl ) Beazo@mpeund of any one of claims 1 to 15, wherein X is SO;NHMe.

3[ 3-phenyl1-8-(trifluoronethyl)quinolin-4-yl]phenyl

3- (et hyl sul fonyl ) - benzoat €;

3[ 3- benzyl- 8- (20 i f Muecompbimd Jfcunly ok ioheldimd 1 fghEhwherein X is alkyl optionally

3- (et hyl sul f.on - benzoat.e:

315 oy anoS i VL FRACSRG A af RGrH: - SPySHraRgM

3- (et hyl sul fonyl ) - benzoat €;

benzont o3[ 3 Het ny Ro8OUPPHT e bRBe i PR LB el RuERpmerdisaht ™)

3- (et hyl sul fonyl) - benzoat e;

3[ 3-methyl-8- (%2[.: f gﬁg%gﬁ‘éé@% %)fq:'ljélrnoll lelz\};ﬂ-ef}a-irwhla%la%%hnd is selected from the

2- met hyl - 5- (methyl ehzoat
3[ 3- et hy §rdBp(consistingarfonet hyl ) qui nol i n- 4-yl ] phenyl

a1 3 mot hy - 6. (LA o kP TAEREH Foeheny 3 stwigprorybenzoate
4- (met hyl sul f onyl) - benzoat €;

3[ 3- met hy1-8- ( -{é-&!|6'rﬁf£ig_86r§é§(lﬁ@ﬁ%@%w@h@éﬂl' ARGV (methylsutfonyl)-benzoate:

5- (di net hyl - sul fanoyl’)
3-(8-chl oro- 3- phenyl qui nol i n-4-yl ) phenyl 3-(nethyl sul fonyl)benzoat e;

3-(8-chl oro- 3-phe uj nol i n-4-yl) ph - I I zoat e;

3-(8-ch|oro-35? o%yégy %ﬁ@?@Wﬁ%¥Q%y¥?ﬂﬁ%ﬂ§VL§ﬁ%ﬁWﬁ%ﬁﬁ@ﬂ%ﬂ%&ﬁﬁby|)-benzoate;

3-(8-chl oro- 3-isopropyl qui nol i n-4-yl)phenyl 4-(di nmethyl sul fanmoyl ) -benzoat e;
3-(8-chloro-3-isopropylquinolin-4-yl)phenyl 2-(methylsulfonyl)benzoate;
3-(8-chloro-3-isopropylquinolin-4-yl)phenyl 2-methyl-5-(methylsulfonyl)benzoate;

3-[3-isopropyl-8-(trifluoromethyl)quinolin-4-yllphenyl-3-(ethylsulfonyl)-benzoate;

3-[3-isopropyl-8-(trifluoromethyl)quinolin-4-yllphenyl-2-methyl-5-(methylsulfonyl)-

benzoate;
3-[3-isopropyl-8-(trifluoromethyl)quinolin-4-yllphenyl 4-(methylsulfonyl)-benzoate;
3-[3-isopropyl-8-(trifluoromethyl)quinolin-4-yllphenyl 2-(methylsulfonyl)-benzoate;

3-[3-isopropyl-8-(trifluoromethyl)quinolin-4-yllphenyl-5-(dimethyl-sulfamoyl)-2-

methylbenzoate;

3-[3-methyl-8-(trifluoromethyl)quinolin-4-yllphenyl 3-(methylsulfonyl)-benzoate;
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3-(8-chl oro-3-isopropyl qui nol i n-4-yl) phenyl

3- Rret hyl sul f onyl ) net hyl Fbenzoat e;

3- (8- chl owo-28t2®epBopy! qui nol i n-4-yl ) phenyl 3-(nethyl sulPCams3oi)/efeswoat e;
3-(8-chl oro-3-isopropyl qui nol i n-4-yl ) phenyl

3- (nor phol i n-4-yl sul fonyl ) -benzoate; and

3-(8-chl oro-3-isopropyl qui nol i n-4-yl) phenyl

2- met hyl - 5- (nor phol i n-4-yl -sul fonyl)- benzoate; or a pharmaceutically
accetabl e salt thereof. 23. A pharnaceutical conposition conprising a
conpound of any one of clains 1to 22 or a pharnaceutically acceptabl e salt

2012/ 0047agpCr dupONsT ey FERELTE-FrfiBraradhyo-iins spenzaten

di sorder in a patient, conpr|S|ng adnlnlsterlng to a patient in need

eontnbl o oar P R8RS ho el hotu 2afi ot e BHSUPREFEPIEY: Y

25. The net hod of cIa|n124 wherein the skin disorder is selected fromthe

Tor T me ! ot i ShprBpylis- A ronf e ot it A ka2 Sl RO AT Bih 2Pe

t r eat nent bedzoateski n dlsorder further conprises adm nistering an addltiona

t her apeuti c agent.
3-[3-isopropyl-8-(trifluoromethyl)quinolin-4-yllphenyl 3-(methylsulfonyl)-benzoate;
3-[8-chloro-3-(1-methylethyl)quinolin-4-yllphenyl 3-(methylsulfonyl)-benzoate;
3-(8-chloro-3-methylquinolin-4-yl)phenyl 3-(methylsulfonyl)benzoate;
4-chloro-3-[8-(trifluoromethyl)quinolin-4-yllphenyl-3-(methylsulfonyl)-benzoate;
3-[3-ethyl-8-(trifluoromethyl)quinolin-4-yllphenyl 3-(methylsulfonyl)-benzoate;
3-[3-propyl-8-(trifluoromethyl)quinolin-4-yl]phenyl 3-(methylsulfonyl)-benzoate;
3-[8-(trifluoromethyl)quinolin-4-yllphenyl 3-(methylsulfonyl)benzoate;
3-[3-phenyl-8-(trifluoromethyl)quinolin-4-yllphenyl 3-(methylsulfonyl)-benzoate;
3-[3-benzyl-8-(trifluoromethyl)quinolin-4-yl]phenyl 3-(methylsulfonyl)-benzoate;

3-[3-cyano-8-(trifluoromethyl)quinolin-4-yllphenyl 3-(methylsulfonyl)-benzoate;

3-[3-methyl-8-(trifluoromethyl)quinolin-4-yllphenyl 3-(dimethylsulfamoyl)-

benzoate;
3-[3-methyl-8-(trifluoromethyl)quinolin-4-yllphenyl 3-(ethylsulfonyl)-benzoate;

3-[3-methyl-8-(trifluoromethyl)quinolin-4-yllphenyl 2-methyl-5-(methylsulfonyl)-

benzoate;
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3-[3-methyl-8-(trifluoromethyl)quinolin-4-yllphenyl 2-chloro-5-(methylsulfonyl)-

benzoate;

3-[3-methyl-8-(trifluoromethyl)quinolin-4-yllphenyl 4-(methylsulfonyl)-benzoate;

3-[3-methyl-8-(trifluoromethyl)quinolin-4-yllphenyl 5-(dimethyl-sulfamoyl)-2-

methylbenzoate;

3-(8-chloro-3-phenylquinolin-4-yl)phenyl 3-(methylsulfonyl)benzoate;

3-(8-chloro-3-phenylquinolin-4-yl)phenyl 3-(ethylsulfonyl)benzoate;

3-(8-chloro-3-isopropylquinolin-4-yl)phenyl 3-(dimethylsulfamoyl)-benzoate;

3-(8-chloro-3-isopropylquinolin-4-yl)phenyl 4-(dimethylsulfamoyl)-benzoate;

3-(8-chloro-3-isopropylquinolin-4-yl)phenyl 3-[(methylsulfonyl)methyl]-benzoate;

3-(8-chloro-3-isopropylquinolin-4-yl)phenyl 3-(methylsulfamoyl)-benzoate;

3-(8-chloro-3-isopropylquinolin-4-yl)phenyl 3-(morpholin-4-ylsulfonyl)-benzoate;

and

3-(8-chloro-3-isopropylquinolin-4-yl)phenyl 2-methyl-5-(morpholin-4-yl-sulfonyl)-
benzoate; or

a pharmaceutically accetable salt thereof.
23. A pharmaceutical composition comprising a compound of any one of

claims 1 to 22 or a pharmaceutically acceptable salt thereof and a pharmaceutically

acceptable carrier.
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24. A method of treating a skin disorder in a patient, comprising administering
to a patient in need thereof a compound of any one of claims 1 to 22 or a

pharmaceutically acceptable salt thereof or a pharmaceutical composition of claim 23.
25. The method of claim 24, wherein the skin disorder is selected from the
group consisting of psoriasis, atopic dermatitis, skin wounds, skin aging, photoaging

and wrinkling.

26. The method of claim 24, wherein the treatment of a skin disorder further

comprises administering an additional therapeutic agent.
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