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TI TLE OF THE | NVENTI ON METHOD OF TREATI NG
ATHEROSCLERGCSI S, DYSLI Pl DEM AS AND RELATED CONDI TI ONS
AND PHARMACEUTI CAL COVPCSI TI ONS 5 BACKGROUND OF THE

I NVENTI ON Ni acin or nicotinic acid

(pyridi ne-3-carboxylic acid) is a drug commonly known
for its effect in elevating serumlevels of high
density Lipoproteins (HDL). However, nicotinic acid is
~frequently associated with cutaneous vasodil ation,
sonetinmes called flushing. This side effect is caused

TITLRYOR HEE ANENTIONC aci d-i nduced rel ease of prostagl andin
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ont i nue @é“ﬂ}g?@ treatment. The present
%S]ﬁUT reat nent of atherosclerosis,
dysl i pi demi as, diabetes and rel ated conditions by
SEirAf 14VERTIdgN ¢ acid or another nicotinic acid

receptor. agonist, in mhi nati on w.th ound t hat .
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her objects will be apparent fromthe description

ago“ﬁ?‘ow ded herein. 30 SUMVARY OF THE INVENTION In a
first aspeetobjédheftbe j:rssemnmwhtcbads to Ipepvids eomfinatior theiapy for

atherg%legosgﬁha Eﬁ b fdlhfanyaccept abl e salt or solvate

or another nicotintc acid receptor agoni st

and a DFetrRRthss phjpet istp pigide? Exed ARSI B TRER St Fopposijion for oral
use. Medi canent for treating atherosclerosis in the absence

of 35 ’ﬁ%@eszﬁﬁ %{hielaAb j dels l&ﬁlﬁ] L%parér?t Trom the description provided herein.

SUMMARY OF THE INVENTION

In a first aspect, there is provided the use of nicotinic acid or a pharmaceutically
" - acceptable salt or solvate thereof, or another nicotinic acid receptor agonist and a DP receptor
antagonist in the manufacture of a medicament for treating atherosclerosis in the absence of

35 substantial flushing.



i In a second aspect, there is provided the use of
nicotinic acid or pharmaceutically acceptable salt or
sol vate thereof, or another nicotinic acid receptor
agoni st in the manufacture of a medi canent for
treating atherosclerosis in the absence of substantia
f | ushimg sadoed es'tpl’ecﬂ; hﬁle lp@td\ﬁi’w tad s@ df elﬁl@itmﬁsmﬂi ddpharmaceutically
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PMKmtah?ﬁ£8§&Lﬁbp§ %pmhﬁﬁngpsence of substantial flushing
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I[n a seventh aspect, there is provided a
substantig) oH gy et élaf:nﬁasqnf iy EoRYES segtinie agid @t phgrmaceutically

acceptaBl6 k&lt & soBvaRBEREBE 8ol hitomee 86l adleBropaddnistr sol vate
thereof, or another nicotinic acid receptor agonist,

and a_DP receptor antagonist in conbination with a
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a conpoun
recepton‘ agbﬂ‘iui an(Ea Dirreceppirantapa@sttin cahbmamn\emh aphamseduticaty acceptable
. solvate thereof in conmbination with a
Camel. nharmaceutical |y acceptable carrier. la In a ninth
aspect, there is provided a pharmaceutical conposition
conpr Irsamgighthi apéa, thareciapodda] obhdrorapeutiaaliconipGitibn comprising

nicotinic acid and a compound of the formula E:

g

o,

ora phaxmacéutical.ly acceptable salt or solvate thereof, 1n combination witha -
pharmaceutically acceptablce cammer.
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~ NO ML~/ d or a pharmaceutically acceptable salt or
sol vate thereof and sinmvastatin in conbination with a
pharmaceutically acceptable carrier In a tenth aspect,
there is provided a pharnaceutical conposi tion
iogggllglangfm}bg%%g r%;llx 1s n'gowé ”écﬂ%%ﬂa{w%&ﬂ cchngobsﬂité)tn comprising
niacin, acewptabl o te@itla Br solvate thereof, about 20-40 ng of
sinmvastatin and a pharmaceutically acceptable
carrier. In an hegspect, there is provided a
phar maceut i cal ositi-on conprising nicotinic acid
and a conpound ~oﬂh§:§2£nula For AA S~ N C F AA
or a pharnmaceuti%al | eptable =It or- solvate
thereof, in conbination with a pharmaceutically -
acceptable carrier. In a twelfth aspect, there is
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combxﬁ&lﬂiﬁtwﬁﬁg hgg%%wﬁgggu CaBfe d a DP antagoni st of
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formul a or a “or solvate thereof in
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rrier. |na. ect ere | s

h rovi
about RG! e, Pleiiic isHbode deStBg: phEagoaE f acparaceutically
acceptabRMEAUBE sofvafeothidttod Eooﬁht WMO g off sivhvdskatib AN o pharmaceutically
¢ gr rmaceutically acceptabl e saltorsol vate thereof and
acceplagi®iffd&t-at na in “conbination with a pharmaceutically

acce pgg‘gh %169%}{%1 n%g F’Lel'eq]s %rcfv%'gdt @ﬁwac%ﬁf?&ﬁ’ tcomf)&?tfo% éo%npnsmg

_ provi nposi
mcounlala@dtand.etcgmngmmlfofrﬂmfbmwaf cmewr about 1- 500 ny of
conpound F or AA or a pharmaceuti¢ally acceptable

salt or solvag®)thereof; 3=40 49y of sinmvastatin
|1y acgepts carri er. Disclosed

psclerosis in a

F AA
or a pharmaceutically acceptable salt ot solvate thereof, in combination with a
pharmaceutically acceptable carder.,

In a twelfth aspect, there is provided a pharmaceutical composition comprised of
about 1000 mg of nicotini¢ acid and a DP antagonist of formula F or AA or a salt or solvate

thereof in combination with a ph&rrﬁaceutically acceptable carrier.

In a thirteenth aspect, there is provided a pharmaceutical composition comprising

H

niaciﬂ, a compound of formula F or AA:

ora pharmaceutically acceptable salt-or salvate theceof and simvastafin in
combination with a pharmaceutically acceptable carrier
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need of such treatnent is provided that is conprised
of admnistering to the patient nicotinic acid or a
salt or solvate thereof, or another nicotinic acid
receptor agoni st and a DP receptor antagonist in
amounts that are effective for treating
at herosclerosis in the absence of substantia
fl ushihnga fhutedfh 243Pebt, 1 @33e’ Ois PHildiided 0@ 4 pRakAQEM tic BRL &bposition
| PT The vention is
COmP“%“Pa pyltai@ 8 %‘J;‘i‘iﬁ‘étg’ﬂ‘i Rt ¢ hgoof Pgurieonpsah degr AA or a

pharmaf @848 héteplbleNsalt & 9MuRe kibéSoR MHodPholbhahg SdTowmviiain and a
Conpound D i nhibits prostaglandin D2-i nducéd
pharmaceygieadly ageqniablg ¢ariigice; 5 Figure 2 is a graph that shows
t hat Conpound D inhibits nicotinic acid induced
vasodilation in mce. Figure 3 is a graph that shows
t hat ®ldsbased mréoﬁ@zjmcthmb ofimeiding mibictyis¢lengiic at 4 himangitigat in
need of gﬂ&%g? %ﬁédﬁga alis c?]orlrlnrr?s%cli 8% dm1msﬁ Iring Y tQEchRnP mc:(gl\rluc acid
ora salt(qmycblivdﬁe ml&arébf,a&rahahyd diotaci adjd ne&pmrdgmgstmdnmﬂ igcdpa\antagonist

in the el evation
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alterations of the lipid profile (lowering very | ow
density (VLDL), |ow density |ipoprotein (LDL),
triglycerides, free fatty acids (FFA) and

| i poprotein(a) [Lp(a)]). N cotinic acid rai ses HDL

| evel s when adm nistered to 15 humans in
therapeutically effective doses, such as about 50 ngy
to as high as about 8 granms per day. However,
nicotinic acid is frequently associated wi th cutaneous
vasodi |l ation, also called flushing. . Flushing
typically entails a reddening of the skin, acconpanied
by warnth, itchiness or irritation. It can be
extrenely unpl easant, and can be so severe that many
patients discontinue nicotinic acid treatnment. The
present invention relates to the treatnent, prevention
or reversal of atherosclerosis and the other 20

di seases and conditions described herein, with
nicotinic acid or a salt or solvate thereof, or
another nicotinic acid receptor agonist w thout
substantial flushing. This is achieved in humans by
admi nistering nicotinic acid or a salt or solvate
thereof, or another nicotinic acid receptor agoni st
and a conpound that antagoni zes the DP receptor, thus
preventing, reducing or mnimzing the flushing effect
in it frequency and/or severity. 25 There are at

| east two receptors that interact wth prostagl andin
D2, referred to as "DP* and "CRTH2". The present
invention is primarily concerned with nicotinic aC|d
or nicotinic acid receptor agonists used in

conbi nation wth antagonists of the DP receptor. One
aspect of the invention that is of interest is a

nmet hod of treating atherosclerosis in a human patient
in need of such treatnent conprising adm nistering to
the patient nicotinic acid or a salt or
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30 solvate thereof, or another nicotinic acid receptor
agoni st and a DP receptor antagoni st in anpbunts that
are effective for treating atherosclerosis in the
absence of substantial flushing. Another aspect of the
WORERBEH that is of interest relates to a Eﬁ?H%’d’“ﬂ?l“”“
raising serum HDL levels in a human patient in need

of such treatnment, conprising adm nistering to the
patient nicotinic acid or a salt or solvate thereof,
or another nicotinic acid receptor agoni st and a DP

BRIFFEDESIRIPTIDNWY POOBRAGABGO PCTI US2004/ 014980
ant ago n'i‘l’?‘etu?we %&ﬁﬁ@kﬁ ﬁltdoﬁ&ct?cgl' W tﬁefffg@feg bﬁfygndfe&) hereto in which:

rai sing_serum evel's In pa lent, 1n'the absence
of  subBennt i zmaph thehibays that{ormered Ripibits pystaglygein D2-induced
vasolibvieiiin@se; t hat is of interest relates to a nethod of

treati ”ﬁg%%%'d%%ﬂﬁm s%o’wpth ﬁ%d%ﬁlﬁtmdoﬁﬁg g&&jmﬁliced

such tre I'srng a pat 1 ent
vasodilaiprytmiies ¢ acid or a salt or solvate ther eof , or

anot her Figiré 9td afirdph @6 dhoWwehaDtiRs sehgRi tdipoaid inhibRicotinic acid-
r 6Ge ogﬁ)auonantgegonl st in anmpbunts that are effective for
rea dysﬁnl pidem a in the absence of substanti al

fl UShI ng Anot her aspect of the invention that is of
DETiAmLmEEscm’rMFmEmme of reduci ng serum VLDL or

LOL | evﬁlac‘cﬁn '81[‘ nico c acnri] (1!J aamg Q—c i)oxyﬁc acdd()) is ahd‘%é clgmfnonlﬂ %mown Tor its

t r eat mentsy FESPRG IR STV
effeqt inthe dlevalionsnt hﬁh gensity lpgbroteis (I%E)\l@teb s e e&ﬁther Beneficial alterations of

the 1@{@:&@5 (16WeERE bty owdiehsity (OB Bt de@alisdprote LI Ditigifberides, free

fattyrag gﬂ@%%gm@@grﬁ&%hﬁmg{aﬁg %{{D? I :qctglqg's:es ?!#i leve{s w%t I é’demL&éxed o

humgrisdn titregeniicallp éffestinesipsntsnehl 2s fibays F mgyto ankigh ﬁ@b0%§ @@é{s P@fday
Howtel;b? HidOMEP hdiPR fﬁaa'.i\ﬁﬁtl)ﬂ a§so@fateﬂ QAR Eﬁ&koﬁs@hs’éﬁjﬁ‘ﬁoﬂ @ls@czm&& hagding. -

Flusgrag fryg%%i&en ¥ ay%]?m {)}Jéﬂ %(c]n:éclfsgfgwltn%g &S | Hlsﬁ egsaorr] irritation. It can

be eztcbmiclyiugpleasantgnd cantbh eo goudré thattmanp pgishts mswnwp @ilcmmtaacy‘afreatment

The gfese?i%\ye%ﬁ&l &H@g £%e Ue%em%ﬁﬁoﬂ'ﬂr Gl bfatiRedstlelo§s SRRY other
oni.st and a ece 15, ant omf'ﬁ?'tofﬁl n a

disefsqd GG ERT G PT v alse e %Y%E?I}?%le‘” another
nicotisiv edidretaptor Egmnisawithentsubsrntidl @ushings Fhis & acliieved bdmenats byladministering

mdu%

' 111(:0{1.1'11&:J §J?d % sa ﬁﬁ%ﬂaﬁé th@l%&e&t anﬂtlertukbguﬁlg Xcﬁﬂ%&eﬂﬁr ﬁéaﬁit:,t dnda Qémpound that

I nt er est ates to a net r edyci erum
antagopyzh e DR reseRormilys RSP eRUGing e%@nelrizwgﬁﬁr%arﬁ%ﬁ{“}) frequency
and/GiOsPdIS | Ng adm nistering to the patient nicotinic

acid or Therd %la %it 185t 128 k&é@ﬂt&s [hgﬁﬁteﬁét d{ﬁ gr%ﬁﬁrﬂlﬁf D2, referred to as "DP"

ni cotinic acl recept or. agoni st recep

and RERF nTaa presp na'mm@rwaky car%m@# Fipieafigicpgd mf ‘EEHB‘&F Agd
receBioef é.gﬂhlbt@(lsaﬁ inl comBih&ioh Kith Rftagdfists @Nihe DR rdchgorabsence of

subst an of. er -

li po pr OtUel %sp%ct ?ﬁﬁe}&ﬁ%nhé? th%ﬁs %n?%gsﬂsq n!é&ﬁ&;laéfh & : ia‘?herégcl?rosm ina
humpe patier dip reed pfrw@rt@grneme:oa!préﬁnaaéméwnsﬁo thepatieps pigesipde acid or a salt or
solvele %fe)ob BhnBie \HitoldI 8 5 i&cdi)tcﬁ @gdnm Mmda @Pdedapto@nag&ﬁst {# amounts that

vate there . l.arly of
oo fifpiP O eer Gepeorions i i Bsprok S SBRR L Y
furt her Aaglpef@spew?éthe inyewsion it lep%lgleresttrﬂ@teﬂpa methep pigpising serum

HDﬁ RLagani htﬁﬁh:ta@prltléﬁ hn%‘fed ar?.hah &E?lﬂiéﬁta&o%@nilﬁgead%uﬁeﬁﬁlg Iﬂit?é patiBnt
Ive_Tor
mcoltlﬁlg am% Pruasﬁf ﬂ"gg‘)]é’ﬁtf gﬁe f » T ;tnﬂtéler ctOFuélﬁ f'lcr regepgor ag st anﬁ ]ji’qeceptor

oD




10

15

25

30

35

Anot her aspect of the invention that is of particular
interest relates to each of the nethods described
above wherein nicotinic acid is utilized and the DP
recept or antagoni st selectively nodulates the DP
“@E@%ﬁ?ﬁ? and does not substantial |y nodul at BCTVHE2¢HEEES
receptor. 30 Another aspect of the invention that is
of particular interest relates to a nethod of
treating atherosclerosis, dyslipidem as, diabetes or a
related condition in a human patient in need of such
antagbﬁﬁ%ﬂ%ﬂﬁlbmﬁﬁgﬁélhgﬁéffé&wi&ddiﬂrﬁklﬁg :fefmr[EgDI. lﬁwélhﬁ tipgiatiennin the absence of
ic acid or a salt or solvate thereof, or
“mﬁgﬁ%ﬁ%% Enicotinic acid receptor agonist and

a DP
r ecept oknother asppotifhe invopiian teas ol Mtprdstiglalseiognethod of treating
dy shﬁl@éﬂu@ inSthBRSfpatitnt ﬁfhee@éﬂ%tﬁhtmﬁﬁlﬁﬁt cbﬁprﬁ;ﬁlfgaﬂﬁﬂnié&nhg)to&ﬁeq&ﬁent
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receﬂtcﬂ %nt@gkbﬁﬁ{‘ H8PintSHANAMebih fdrkddabihd @rond OB S LIISIERAS in @i patient

nventi on is of particular interest relates
‘“mﬁﬁmﬁ ﬁ@? h%;%H‘@Scrlbed above wherein the DP

r ecept oknothat apwhefshe inende that iscd inkarestaelatee togarrogifped of reducing serum
mglﬁﬁ'ﬂﬁ'le%gl's IS lﬂfnaﬁﬁﬂgﬁ whelsd oﬁu&nfeﬁﬂﬁﬁﬁt &Tnpﬁﬁﬂg idﬁﬁmstenng to the patient

rnace U pt abl e sal a.la
nicoRiAK O AR b A 258 AR B roepin
antagosief, 1al ambats thalaacefﬁeumb for sadbpoaium triglydekde lewbsap the pasicatid the

b PLE L f1 ushi ng effect |nclude the fol | ow ng:
a SE%OB ul ﬁﬁl'tlﬁglu lﬁﬁgound B Comp ot

00 H \ ARGk e ey (RS Aste ppcF e s
Lp(ae @it 8 durhdnGatigaoinmeedof Gahproatmeht feompdi@Rz SdminiiteGQP e the patient

mCOT)ﬂl aéfd’ dr g?a%tg) N)lvate T, or 'aﬁdthemglc&nﬁ: aQ1d$ec\3pt!§ngm£t afda ]&ﬁreceptor

Compoun Compound
antagonist, in amounts that are effectlve for reducing serum Lp(a) levels in the patient in the absence of

substantial flushing. As used herein Lyp(a) refers to lipoprotein (a).

An aspect of the invention that is of particular interest relates to each of the methods
described above wherein nicotinic acid or a salt or solvate thereof is utilized. More particularly of
interest is the use of nicotinic acid. In yet a further aspect that is of interest, the DP receptor antagonist
selectively modulates the DP receptor in amounts that are effective for reducing or preventing the
flushing effect in the patient.

Another aspect of the invention that is of particular interest relates to each of the
methods described above wherein nicotinic acid is utilized and the DP receptor antagonist selectively
modulates the DP receptor and does not substantially modulate the CRTH2 receptor.

Another aspect of the invention that is of particular interest relates to a method of

. treating atherosclerosis, dyslipidemias, diabetes or a related condition in 2 human patient in need of such

treatment, comprising administering to the patient nicotinic acid or a salt or solvate thereof, or another
nicotinic acid receptor agonist and a DP receptor antagonist, said combination being administered in an
amount that is effective to treat atherosclerosis, dyslipidemia, diabetes or a related condition in the
absence of substantial flushing.
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treating atherosclerosis in a human in the absence of substantial flushing.
Another aspect of the invention that is of particular interest relates to the methods
described above wherein the DP receptor antagonist is selected from the group consisting of compounds
A through AT and the pharmaceutically acceptable salts and solvates thereof.

Examples of compounds that are particularly useful for selectively antagonizing DP
receptors and suppressing the flushing effect include the following:
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as well as the pharmaceutically acceptable salts and
sol vates thereof. Atherosclerosis as used herein
refers to a formof vascul ar di sease characterized by
W @pSltlon of at heromat ous pl aques cont ai ni (ﬁ
5H@Pg@? Pol and lipids on the innernost |ay&FTYF2upH4980
walls of large and nediumsized arteries.
" At heroscl erosi s enconpasses vascul ar di seases and
conditions that 5 are recogni zed and under st ood by
physi ci ans practicing in the relevant fields of

rree{n%é?ne Aﬁt herosc! erg%lwoug@ i ovascul ar & SSR%T

g restengsis ng revascul ari
§S, oGPl 0! [t /disease_(also jwn as
ary é’ﬂ/tery ( "‘

| r se é:ngl;?dl ng @ Mg ar@; o
RY, ti a | i & ingd u 3
erectile f| ' ’ ; %@lsgzs Hali _

as welf as&id’tﬁﬂﬁﬁéﬂuﬁ&aﬂﬁ a@e@mb salfsend fdvaed @eofNCONpasse d by

the ter Hﬁxe%%}l/er%‘s@?%s%& Eér&ﬁ %%érssto a *5]1% of Q%fglﬁgr%?sgisg h%}actgvzed by the

di sease e conven
depositipisef afhgromatpy pl%qyesgsﬂapmphoieéte@ﬂ @ndd!plda PRy pripnerpupyslayer of the walls

of lafgH 6l Iﬁﬁldﬂphzeﬁ laB&es. Atﬂosél&bﬂé’ﬁmo%a@es {A3tx@dd Miseases and conditions that
I.glg&'?tﬂ nglﬂgrs’ic:a!nlf fb)rg&%&tg ?ﬂ Iﬂe 1(3@\' g; Bel?@gf 'meElFﬁe

Atherqraévare@f cardlqvawalyr Cb@”&ﬂ““&‘ﬁ’éﬂﬂrfﬁ‘ﬁ“@ﬁ% @HO\&I@&W&SF@WE@}M prppgdures,
corofitry Reart BRéakd @b Riovneb &&&drydh&@ ARBasO br iScBAEic héaerTissddeN certbrovascular

diseagfi: %Ql%i.ig > lglgiu?f arctt cierf:ﬁxﬁz\{z,s l il Cngjemerfﬂa \)essFlr%stea & ét}ciuﬁms grcc%e tﬁrgfuncuon, are

em as
all cmal maafestms%oftaﬂmo&&qr@lsas% ve ﬂ?ategae mcm)a@%@él éY the ferrps

are l'gf‘-lw

"athee&kBIdokik QR "meeosue&hwﬁasel"n the present invention. The

term"p n Jncl u ecl

who us o HssPenet B SER P FReRicRih sE%P e B Pl Rt of plasma
lipids suchrre HDRElow), éDLe(hlE@dWé@L (highin diiglyogndes Qdgtd.dipspretein (e (hikhe, FFA
(high ﬁﬁ{ﬂihetr Gerbuld ﬁ Bab} &Hﬁ)maﬁoﬁﬂhbi@@fs 113y 1be an uncomplicated condition or part of a

pir 5‘?1?5?‘{;9&%%8? AR N TR AN T L ——

the like.€Bitusmmeoniplicatalndygipidsiang vhlise toe that armshoeatbd with underlying
condfiRB¢L § in@l'ﬂded% th%s&?ﬁ%eh&mpf ophyl actic treatment to

prevent_or ce, ri sk of onse
at her osP?eéFrB’s g’%““‘l’ﬁ‘&?“ti e?sﬁifé@mﬁ’ %E‘H"qu’;)” hofupedhs pgfpnt active

agenammprgwe_stmnmt Emhnazh_t tfa nedizad colniiona dministaihg the dggd théite patient
mclu%slsdoth%leff %ILIII{S%OH ) aﬁﬁg]sghtﬂin‘&g{hg ?4{: tief bygff&becf g\%rson The patient may be

onse. an,_ exa , nicotin acl
in negd, ﬂé)tfﬁa@%e%‘rf%'o“n eﬁ‘ﬁ“"éé‘éséas‘e ‘P‘r‘%ﬁﬂ‘%‘kf@ﬁ‘f‘“%m@aytdﬁmﬁ Beopkylagtic treatment to
prevéjit anBdueathh risladf ond2bof htherotodsrasis. " pr ophyl acti cal |y

effect | ffﬁe ?rg?%}atpeﬁ@ﬂlg R U@Jm&uﬁ?tls d)hémﬁzl E]oeﬂéah li dnfbunt of drug that

prevent amount o
will glici sherflesivsl bjolagigeler pidica} fegnongss A5 @e ereplscicqdipic pgigis often administered
at dd3dsTFoRHbER IS0 Q‘Ig RS Bgrams@uchrday.t hat i s sought to be

prevent '%ﬁie terms ﬁ?&%lact%caﬁéa %gt%’e a}nhl?r%t'parng R ougtctgat ?s%kﬁe%ﬁlve to prevent”

ef fecti ve anbu erapeu
referdp thatamopet of Ape Hiet wiltipevent vre'ﬁdﬁ% the dalseforqyegnch ef the lﬁologlcal or medical

event ThGd ly@a@ttm pRSBRtEY. I fadly hnds, thdRofH PR feaiVed ame@t is the same
s 915 S c%lo ﬁcﬁlescrdugted herein to prevent or reduce the
as the, <apo“1!1 ¢CUFTEhE recurrence where the 6 WO

2004/ 103B7averiyy despibalheeindodales the pdminisitdtions the compefndgand

compfiiBRAeYeriBaBHeteitio SRAGErQYRBY the AsICALERFONEETF Hkb@fen@MARte the
and/or intermttent
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cl audi cation. Coronary heart di sease events are
intended to include CHD death, nyocardial infarction
(i.e., a heart attack), and coronary revascul ari zation
“procedures. Cer ebrovascul ar events are intended to
HOPUHE P scheni ¢ or hemorrhagi ¢ stroke (al sECKNEMYY480
cerebrovascul ar accidents) and transient ischemc 5
attacks. Intermttent claudication is a clinical
mani f estation of peripheral vessel disease. The term
"at herosclerotic disease event" as used herein is
potehtivl edige df 4 @rdng Geapatisase 6Venl) a cstetreatdilatitvenomd/oeienhitient
claGERERT EUBAEHICRL S UG s AOTchaSS FibdSAID GLA NG BelaPtarction

experi enced one or nore non- ero
(e h§§’a§@°l§xﬂéﬁ fongFyeapRylaEiZatigp PWFFG‘Hﬁeﬁ -Heerghrvasstlpgverigyee intended to
inchide edidir\er@ieRbriREE froR€ (alv &Rdwreas ic&tifrovasdular ciderid) @l@alsient ischemic

attactk.@ al%ntem?l&é ?8&% cmqo% 1a?a\i%1cgfrﬁe¥ﬁ o) % ﬁ%%.?{_{ﬁgéepg Kge. tljﬂg ferm

nven 1 oNn I ovi
athgp@iﬁw disepsorvente ﬁweqdrivgretm&mtqnﬂwo gHfcomgpaps qosnarg heart disease events,
cere&uhﬁaﬁw evtts 08 iteninet cmﬁdladﬁo@&;tpeﬁdaseal oié @irhde AinFRASEherosclerotic

dlsease E\Qﬁts %I%rﬁ) sé £ Trl]gong @? g&%ﬂ@aﬁoé llegl%tetlc% oF s%c% an'event exists.. It is intended that

Irca I've anoun e compounds
PBIS@‘LSQ‘&IP @@@W@F@Yn to a patient at risk for such an

event V\Iﬁb&oﬁin@ﬁﬂl@ ﬂisﬂaﬂgm@ﬁndﬂ alfdo @to?iidgé}a. xﬁédlﬁ!ﬁtf&lﬁév@ﬂung or reducing the
nsk 8} L%;l StOL gla Feq{leﬁlegv:f:ur refice (?f étﬁicrﬂslcge o?ié lscaa\éee ev%‘r?t cc?éé’r%%llé %}Eta%mmistratlon
of a piogliylaceally eifestivgpmoaent iof the q@upphds desciiksd hfrein tctpespatiens htzgisks €or such an
evenk th&r ﬁé/@ﬁﬁﬂg Bgnlﬁlnnﬁh@éﬂoﬁﬂltﬁmﬁsﬁh@ erme %Stleﬁfr@ety' afredd §é.v@ RthEfosclerotic

asefe B S Eon O e PR B At Dos %as el 1 as

t o causiThegmethdddurtherselates oameverting i siowmnelwashemaderomc lesion or plaque

' fomﬁhélﬂh&ﬂ%rev@ﬁink@rdﬁfvﬁﬁ(gﬁﬂé brBgteRion OF Hiskth kmls StRfuN hd vl as to causing

Accor.di n ect o i.S. 1 nyentjo
e e B B ST o B GPng P eantal ting
pr ogr es sc@nligly, enerrepeosi thés ipwintion invnltey dmﬁgocwat llaltmg opslowing the

prog?ésﬂt\ﬁﬂ quth@fo&fe&&ﬁcllnﬁﬁﬂé lfaltﬁb @Hﬂ&mﬂé aﬁﬁgr(%éléﬂo %}B pro essmn,

COmpris adm ni st er t her apeut i cal
com r?fimﬁsgcg a@?raﬁeﬂ'écai#gfgqﬁfl‘?@&??@l@mﬁ@gw éﬂtag%FsélFﬁ‘f“bed

herelnrin couitmariat widmnisuitibi a¢id MDmer_cmcatimd addd recepk higohist to a patient in need of
suchrl#egﬁiehtn ’Iﬁls %{hgd ﬁ&%&ﬁcﬁg gﬁ%%h ﬁgwﬁ? gl%g@ﬁio}n %ﬂﬁhér gl%ﬁg;élaques

such treat nent. o 1nc udes L
exisidne a {hg fime e b‘lswt@étgﬂe}ﬁs bppunyi-fre el inegthiopderpiicingaes ), as well as
haltigg bxsldmgg fatmatidroof hévwrethérbeelerotis pRagles to pRadniRwFith at}ﬁrebc&@wis
(i.e., Aﬁ&h&'ﬁé Bé Oﬁﬁl{g %fvgﬁtﬁ)h %{vgfv $a lﬂétﬁo%fﬁr re)ventﬁg o%!hjcm@?hc risk of

haltlng or sl orrralono new at her osc
atheppseroiécplagne ﬁaweéﬂmwswgﬁﬂmwswpéswﬁw@gwﬂy %‘ctmemﬁw of any of the
compS@cdesddibed Hatein dldhy @ith hibtididaced or@fotider ﬂiE&dﬂQChcif:lQéceptor agonist to a

patl&lli fY geghtof nlg:P ereahgxgnq uﬁt’}pﬁge gsr@ec{(]ﬂe?ekn r%{ers tgﬁlh gJeﬁ&r? ! 1688 Bf p"iaque, which

Ohiplesd 1 Wendvyssei. 14 ok aspeAks s orentiyimisives syethod for prventing
or rﬁﬁﬁﬁh&ﬂé‘ﬁ'ﬁc ofl @eﬁi@lﬁﬁlﬁ)@ﬂhe?&ﬂeﬂoﬁs %bﬁﬁ&lﬂéﬂ aﬂﬁnﬁieﬁ@é d prbghyReically effective

th t t
ammofi of B9 botfouith SR forBf ' B Bl e AIRARAEE: e
h er ei n Pabthergsped of heinhentiak ietdes lteomethastot ptagiggier previiting |

athefR8erBSE QRSN o talhiddl BRH S HBTistn g preubating R ﬁﬁmfhslﬁﬁ&ﬁ in need of
reventi n

hi s | ntj.on i nvo ves net ho
s“"‘b‘Lef?Péfd’ﬂ'&‘u ﬂﬁlﬁ} e AR e gt PR SR qupnist tereater
treatingrspid pgienigvitichidotinis eadd, ik sat ar spivaipthsreefcdrianebelr ylcettlﬁcmctdl TeKgptor
amount of the conpounds described herein to a patient
in need of such treatnment. quther aspect of the
invention relates to a nmethod of treating or
preventing atherosclerosis, dyslipidentias or a
rel ated condition conprising pretreating a human
patient in need of such therapy with a
flush-inhibiting or reducing effective amount of a DP
receptor antagoni st, thereafter
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35 treating said patient with nicotinic acid, a salt
or solvate thereof, or another nicotinic acid receptor
-7 WD 2004/103370 PCT/ US2004/ 014980 agonist in an

hat is effective to treat or prevent sai
ngfnﬁglﬂggg? erosis, dyslipidema or rel ated CBﬂ”B’U?%OBAHOM%O

t he absence of substantial flushing. Yet another

aspect of the invention relates to the nethod

descri bed above, further conprising pre-treating or

treating the patient wwth an HMG Co- A reduct ase
agonistinialy bthauiat thé isAfilattive to teespa preverdt sdidghdrosvienntis, dyslipgbmaiz @srelated

condfn%nﬂl&@%&%ge&fsuﬁs{a&%hﬁ% %r preventing the condl tions

ove wherein t - A reductase i.n Itor
i s si m/¥serpthepaspeshef tB%‘ﬁ&PPOWIa‘?ﬁ@ Srpsing desgd r"‘ ‘b"@uﬁmb&r
compRing pR-tleftlng beSeating théieatiet@vithfan BIMDCo-Alreluassedhidbitoanot her

nicotin

Chat. | chlopPEicpect SERh AL AR o3RRI o froddHRlDhy
conditispsioied abgye wherppthe PG Cord @ﬁlt%@%lﬁh@@fﬂ%ﬂ%va%me ctively

nmodul at@s akjeer dDife MO d2kcribed Hepeid relhds Suladsao idkihly acid or another

nicot FFD d&&d%deéi?r a%grﬁst % d ﬁ%.ﬁ %%t h%ny%ltgc&@?or Qﬁ’mév%?g‘%ﬁé 1‘3£ults

oni as an
describeyl h@rpla,t angl & Dgfecp[équtam thatlsgleftwﬁlg gmﬁqlﬁpﬁélpe ]?%receptor w1thout
substahﬂmy ineddldtidg the WR'[E‘Ht(tecMﬁJ:ru @hus! ‘haDPE‘d'&ept@'faﬁtthntsyhaahu affihi€y at the DP

recep oL (e e{i Xi g % aF{?asb@%Xt I%QE%? Hirfget g:nﬁl%ne 8y 118 leug) than the affinity at

the (Wéﬁﬁ‘;ept@P Agp P‘E]@H‘i’llﬂﬂéhat Seﬁ?’r‘é“'ﬁh mgpEasts' Wlfh PWéCO&b%‘ﬁ @@S“(ﬁ‘ﬂdehnes 13
deenﬁubgpgmgcﬁ@h flushing" refers to the side effect that

is oft cs%letﬂe :}M] %enrc]:e nfﬁjgsttqp.ﬁal u.%m ¥ eqlrfcrsrs t%thg s[He%{‘ngt %Qt is often

i n t her ap&U®ic "anotn PG
seen pheroi¢atinic aeid is@dministezad|iy thprpaytie @nque@e’f'herf@qluwﬂffem nicefinic acid
usuaBENRbifes Iks ﬁé’hﬁeﬂ@ ald 188 keveR e {h@ &ehﬁﬂe@dl@@ fofferdn@e folig: cﬁ'ﬁg«@ therapeutic

but hi ef f »”
dose%%&}ﬁest{l@]@n%%ﬁ%t sgﬂ ?”2 ﬁ]{ss to sﬁfm gxtent &L > é“ ng gbé%g 8; ﬁmsns’sanual flushing
refers tolsle raducedesievekitynf lnshipls whem ftoeost o fevee finshihg cerdtsgkapavopidyptherwise

occquPréfeﬂdﬁlj" 'tﬁbgnéMEﬁ& df EruPGEEUE Sduced b,fa@m;t aﬁdumir@ GnoR/SEkSbly the

mcidg ey G LRI B e B St st g a0 tids

or mmeeLikewikd, the sdverit @ preforalde reduced by atdzisiabalt bshlrh,amre prafechbly by at least.
half, gﬁ@&os@ Fn@ifcﬁﬁala R ¥ Ier{h%olﬁtWé B9 dléhﬁkf d SRORIndrSd feRAMGEScdh in

i rds t.he severlty IS

flushipedncidentsiapd sexetiris alwmi?fa‘?l% 5&%13 %%emt“ﬁ& third, nore
pr ef er aﬂewpéaiﬁcdbsagmgltuen bl levelsdordnyrpesticular mftlentab]l ylepenyd upon a

flfz?ci'ﬁst m&gﬁﬁg {vﬁ ggxé?ﬁ rhleﬂt,h 35319 Afet, Iﬁﬂl@ gf‘ ﬁﬂmmstranon, route

red ence and severlt
ﬁﬁgem Pt é¥%°é dﬂmom?v@atk?atam} the, srverayof thypatienys op ‘{9‘1
simms offthgé fiextrs &kl veithid the patiew pfthpatinirily sidited phiitientor the

pmpp%' ok GSSRARE MR Bicly SREE bY prfy AR el (Bl Dhount needea

(0 prenia G, oF wtut@mm%wféhe cORdifiiivie Sioecied the cgpgouggs described
hereR%A11 B8 Adatinistetedih mniabdaatfmm?gmd)f tifae a@mpf fiith toytre@f or fpfegent the
t's . co er atd 9 Of b tor

o il SRS o B, Rk St SRRty g orse oo
the pati¢nti ci an for the purpose of determning the

t h e r apephd Gdrd/adtkibRe bdive agéﬁts %?Whﬂﬁ&dr&ﬂh{hﬁhe compounds described
here,gnl, déﬁ’f’ a? ﬁciia% ?%gtrgg gé]ctng f%gt{ ﬁlpldonr]]cgi 1?{1.1 ;g Vo?uriytf) ndg gl.u agelﬁs having other
phmmmab@uwh@t ortagratsdatrboigipdid ligdgendifpogleiots hl@irqsilqn phiipaceutical

be adm nistered on a daily basis for a length of tine
appropriate to treat or preygnt the
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medi cal condition relevant to the patient, including a

course of therapy lasting nonths, years or the life of

the patient. One or nore additional active agents rray

be adm nistered with the conpounds described her

WRMAGE i onal active agent or agents can b& T’UB?"H”"WS"

nodi fyi ng conpounds or agents having other 35

pharmaceutical activities, or agents that have both

l'i pi d-nodi fying effects and ot her pharmaceutical -8 WO

2004/ 103370 PCT/ US2004/ 014980 activities. Exanples of
activitireli Exaoplat ofadditiviel a:geemgsntw\mﬂcmﬂnm etmelogadpihabyde dut arccd ot bgited to
I-]M@ %A d‘ﬁctgﬁgtmé]liﬂlﬂsg \?ﬂcﬂ 19(:111({6"& e Q%LJ rhﬂ%&hl ggnsacni forms

tatins I1n thelr actonlz rox
and HB@??C%}@F%IYFEFFH%"IC e desipTcEgh Meilipg by eetémﬂgﬁ F°el°‘$aéFth%(See Us
Patert/Nb. £3426963), tifvessentih (se¢ US Patekit Ng. L, 784)] dilhyidroxy @pbntadid simvastatin,

R t
pm%ﬁ*@%ﬁ%&@gbn{uﬁfcﬁl\ggu% %&jﬁge F‘?rav%taﬁ?/i?réglmﬂ tgén{&if’a& 5% ihQreof (see
US Pafepi s #:34.227): upafetin zaamcaiarly tienadamatls 1oEoef @he LEHPRAnMp- 5354.772)
aton@fthtinSpdri@rladl® the ciitiamast érkdT (sep WS Prieht NI 5,373(998), piklistiiih also referred

to as?ﬁi §O4t (Féa:]?%qutérﬁ 't{%nal Bﬁﬁf %o? rlﬁlmgé? Wé" 97%]39?(5 %%%t‘osuvaﬁtantlgalso known as

odl um'sa
EERBSHORY Secct/S Btent o), 260 4403 HUG o st bbiters cavalene
epoxldﬁé% iftabitks;! EQuﬁa:llet sylthedse ahibitoe @lddBudial £ B(iuaihbe synthase 1nh1b1tors) acyl-’

coen Yn:%czﬁ?’ ?ﬁés}e{r lgé ag}a%t(h&Ag}v rt(%go %(r:h::% fing sg#ec%@%% gﬁ‘ AT-1 or
ACATHRms sl gy st mmrsgﬂwﬁh mzﬂcrommmcen@mm (urP)
inhibHeR; éd&t?@ﬁﬂ@bseﬁﬂnblﬁrﬁﬁ% A& queddirss; @Dﬁr@déﬂbm&@ers, platelet

ual inhi bitors
I et aheeaghong B
humanmqmmsplm gr))hfexa@y pctlvg.@;b'pqeym gatamad ROAR agenisis including the compounds
comxﬂ&w fefeRBE ok oﬁés%&a:hm hitRb%e ahti‘fbh?ﬁhﬁge SRl BahdiYEhose

T
compeisig S Ly ﬁ&c%"“ e e K5 i 1 AL P PPARY
agonistspniside the thizzpkidine dioviEBructirad iolaks; PRARY; agenisto suok h Adfiblraite femefibrate
inclu!diiib idddrbrite8 fenbfitrate, a8d SenFRENARSTIAR YS!, Ou’ml-@bmﬁtﬁ Gfﬁﬂhlﬁ B¢ (also known as
pyridgofglq%gagé %Fg Ml%%:lﬂ?l ;&Eﬁ%%g?agﬁe g%l%nrghereop sug't asr eSH l sglt v%ant‘n%lu (also
knovawad cyampaobalamin); idic hcidram phemexsusicalip aqcep]ihlé Salt at @ter thereof such as the
soduﬁ‘ﬁ; §alt\é§(i e mEtﬁﬁEﬂEa%m&@ﬁ%u CRRARY b AR QS FitalnREE YRH 1 d beta

cogpc commpnly referred to as glitazones
cmfe%ahisfr" ﬁﬁ{ﬁgﬁnﬂ%ﬁ%g nisis Spcler fospstamk andiptensin cRpyetitre ﬁ'gzyme
inhitithve seh acanpprilrads captoptil) chath mimlmtmrsncaldhm chibieChlogkads suchassifedipine

and &ﬁ% aﬁlofhg %g&ﬁs{hg] g%eﬂis QBP S reﬂﬂé&ﬁox? Pﬁ@st&ryi ester

OnIStS out azo struct

'IanSEqr gtein (ﬁﬁl‘@dﬂ% copowds -1 5’9"58?‘8?31 asﬁﬂa%g Prpféﬁmfbl’f) Apbbiting
componndsLEHipgydehae (ﬂqLGﬁdhlﬁlﬁﬁ)g)fdl@blﬁﬂﬁ farieasld Yeedeptor @XR) ligands including

v SR o bl S50 T P 88
comgqq@c}s Sugh ag qﬁr(aigtetsp@uwclgtacygenasgﬁtugmﬁﬁrs |uq[1;_as [qigeesb and celecoxib;
and dﬁﬂ@maamat@ytam@@ QiabladThihimaliol.i ¢ acid or a

g: a{ chéllljole Eafaoll al§/sox1'pflon 13%1@'1?0636 cah 2 s%]bﬁours C gre?]rpﬁ%ehns gq%?nnog u§u|gh
comppirds bingk tha moquﬂmﬁ chelestanel ﬁroalsﬂlw@m AunGnaid ereraeyébs bthe small

intesifl Grhl(l? Righis rddBdiRy RhACIHBIESeroRBE O ERAHIR oﬂh@ﬁ&t&ﬁ%&s&ﬁtﬁn inhibitors are

sarta n
cesoit B8RS Een P2l BEETRS SR USSR My, sseans,
5,756,419 Bi7TBYHIH, 5949.672%mdinBEhappligation New WCEW'T% WO 00/60107, WO
ni fedi pine 25 and diltiazem endothelin antagonists;
agents that enhance ABCAl gege expression; chol esteryl
ester transfer protein (CETP) inhibiting conpounds,
5-11i poxygenase activating protein (FLAP) inhibiting
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conmpounds, 5-1i poxygenase (5-LO) inhibiting conmpounds,
farnesoid X receptor (FXR) ligands including both
ant agoni sts and agoni sts; Liver X Receptor (LXR)-alpha
éh%qusj LXR- beta |igands, bisphosphonate conmpounds
A¥UWE7) endr onat e sodi um cycl ooxygenase- fCTUS”m“M“MO

i nhi bitors such as rofecoxib and cel ecoxi b; 30 and
compounds that attenuate vascul ar inflammation.
Chol esterol absorption inhibitors can also be used in
the present invention. Such conpounds bl ock the

00/38M29 SWO100/39240c WOl (8206130 W O 97(;&341(161;1%70 IV ©424, WD 971/ 16487 and WO

95]0?5%% ei‘ﬂ)ecxxcgs?ﬁot@ofle ch git&mlbéo tio fﬂnri?é et\ﬁﬁlbtlr alsh El#b%m as 1-(4-

serumc ester eve

uorephsPs - LB SBTER B> -t PERO A c4"r§végcmh5@@ 3 petidinone,
deschibed in BAL Bidnt NBs 5,767,848 end®$H616,966.631, 365, 5, 767, 115,

6, 133, 0 o
5. 730, gDrenBu gy cige Rl of*%%ﬁes%él fencifon Hiors ince dosagos of
frompbps 990 Me/le(y HoNE0 Meke ofivdy wglgw qu@sw gpout 0.1 mg/kg to about 15
CT/ US2004/ 014980 00138725, WD 00/ 34240, WO 00/ 20623,

\QMSD/ 85/5 é%%ﬁet}é@og% 4@%?9‘31%?1 %eé ilhtat ;grf:seabs e}{ggtn can be administered

withicppyeisiond ﬁlqbglc@gélcpqwb dror grlamplelaHahatieeatiqnt (_'ezpemng treatment as described
herefn'nhk? hREBEANAg mafilkbr dndrBhnt{dbétlciaRPRAN Yhd exBmP GF 4X({ bftidiabetic

roxyphenyl ) -2-azeti di none, described
medf%“%]"?%ﬁglffen% ‘%ﬂ g5 767, 115 and 5, 846, 966. 5

Ther apeutical ly effective anounts of chol estero
Do Q@gﬂ&ﬁﬁ@gﬁ |nh|b|tors i ncl ude dosages of from about

0.01
or of er ST S0 A PRIID It BB T oo e TR s and
solvai¢sai micotipiqmid aparl, included foms dnthelpresspidavention Wé DEYIErsesn t

phadnﬁééﬁﬁl{all@ibc@p?&le@@[ts@ﬂ%dﬂ*a% ef Iﬁéimmwla&lm are Q&Ylg&% th&p@dent invention.

I.C .nedalC r exa apet |

A G g P s o syl s R el e B neren.
Likelyise ajuding garthreasdls, m mrticalar, calcibm amitiaghesivet, foom sl ithebare weaful as
desc@e% h@%ﬁ@aﬁo&fsa@ 1&f &E]ﬁés, & éSQI]ﬂBﬁhhl(\aIld aReingad drﬂﬁbnﬂéﬁfoﬂipounds

herein 1 s net 0 na i on NICOtlnlC
sl el dhak 190 PLIRBrIEeR Boncly SR, BIVEaY B Shnieolic i o sl
withbloenresent imahtich. Exeonplet fnchdé mah@mhnl&ata: mond-j did, gi-and ssqaibpdrate. Of

parti12ntbRG k&%ﬁ@knmr réééx‘?xﬂvéhuBﬁ‘ﬁ tl{&rﬁ%é%ﬁ& gyﬁmﬂua%ymea

nunmer ous eut | cal accep tab salts and
ool vat eDPGREEMEG 3 HPSeﬂ%eé.thelaf e st 'E9r reflyping Pk PrsycotRg ffie flushing
effedt is@amhmadian patidhtk phiticuldtyctumsiss| 4t osaged rapging fromlaglow as algbnd1

mg/]%ﬂﬂ% &Qa'ﬁ ﬂ%ﬂ 'a%ﬁ}outfl@ﬁ HP%%’P&)F a&nﬁlﬂgt rﬁc[ fn s ﬁg\%foytlhvﬂéd ﬂﬁ? &Jsésb %geferably

the 4osases %ﬁ%m aboui)- Emgldasaa gs We@% (Y g@eh i siogler o diviglad daily doses.
usef ul atﬁe dc@e Sﬁﬁdobﬁd adi®theti i wse\bdsidesdbed ke rixfgeofifinnadow as about

T .
Hﬂﬂghfnﬂdalp#ages 1%%6&%@“?1@ AP the |ﬂeﬁ¥ngmffectac id are useful
W' thin H‘B@dd@i@ﬁ&ﬁﬁcoﬁﬂ& 43 deCuiptor Egéﬂiﬁ@ by thadGlidedic Edi(Evary within wide

1im1 Eﬂ%agl‘r IC()hHltC %‘f'“? ge%:e;?ogr golI}ISS[eS that arfs Hsels"u.l? ?og gree %g atﬁerosc eros1s will be

admurgstqrw‘an fnewtsaeigts foyras Hivre a@ﬂt@nﬁbm’wqm teres heeh a@Fbout 100

mg/RIMa30R BhSik 8 diASedd8SE. A %@s&ﬁhﬁé dbeagB istubbi 6f1Uhg/da9 o about 2 g/day.
reducin 1 CDIl%}E)I?I}/dg Gsteld Pug[th: Frgsent mverlgtmn%an be administered via any conventional

route of administration. The preferred route of administration is oral.
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effect in manmmalian patients, particularly humans, at
dosages ranging fromas | ow as about 0.01 25 ng/ kg/ day
to as high as about 100 ny/kg/day, adm nistered in
' di vided daily doses. Preferably
@@&Lr o$7nr about 0.1 ng/day to as high as aboup%fg%]%g&q&%
g/day, in single or divided daily doses. The dose of
nicotinic acid that is useful as described herein
ranges fromas | ow as about 50 ng/day to as high as
about 8 g/day, in single or divided daily doses. Lower
dosagesTigaricdigic asiddalt arsolvitathégof, amtheruisdigisscii reepteragehist and the
DP a&:ﬁgénlr'srt Ee@ﬁ:%: althiist¥ed ogbel& of ieHl?emh:ﬁg' i H}g@@&f mlﬁtgbler?:ﬂy doses e. g bid, tid

doSages, of nicotinjC acid_ rece tor a s, ot he H
or aif VRO A RATIRS TP §pveRpiem pagicy Yl"Pﬁ*ﬁ foasf &y 9egjred, suchas a
sustdined @dléagd wroduet stlowiag epleate padibnha estedda aeyoad 24 hysef dokagbonay be
[ S [
B S bl S o e Pirmng o ovning
dosaa%“h‘iwnﬁ?dabout 100 ny/ kg/ day, in single or divided
doses. A representative dosage is about 0.1 ng/day to

| thﬁQ&M&??C&ﬁﬂﬂﬁo The conpounds used in the present

I on “can adm ni stered via any conventional _35
rout e oTh%RllﬁWF%‘EIF%FQH&’HSm% desgyiiterl bprpia gregspsyadly gpmprised of nicotinic
acid aflifothbSidotihic @41d reSepfir agonist, 1 DPVWOe RO 0ad 6138 41fll a pharmaceutically
ammﬁ%ﬁ 5%904/014980 The nicotinic acid, salt or solvate
P or other nicotinic acid receptor agoni st and
the DPEsmplyehuitblocis cpposiipnsincide tabipts, ergetasdrockss: lozenges,
suspSRIpHE Bispeddibly pdvitlesion grhmled ) entiitsion, Bir@pschad blixid OBasplegofarrier

mgrek{)hents rlﬁc!lu%e di?L[E]t_ltg b‘ilnd{erxgﬁ (fi%hQ%angelBﬁ{ctaﬁtQ %%vgé’té?l@?atfﬁg?rs colorantg

I Ve sust ai ne
pres¢fpativeseand tha fikp. Bramples leﬂl%ﬁtﬂé?iu eloeaamplsrcalgivercadnimg,. preium
carb&:afeeia&aééecanilﬂf pHosphhid atd s8ditn@ PRGpdGY cm@inlaés df @iafbaiing and disintegrants

mcl\%g\?%rg ga d agq'u%w écg rExala ésgogf%%digl\g/ %{r,eé L Flgl%staraly ‘%elaunsagd acacia,
Examplesnf h@neantsemétrﬁe nggne@i@ls slepoefe. calpiupesteanate) jteatigjacid and talc. The tablets .
may B8 B IRELH b bﬁ&m&mqeas sidh@oigs ﬁa&@u uﬁa{egmuon and thus,

ahsoGoR P RPN T G P BTGP ST AT G ATone: period
r ecept oin eugemblipentiofiiie ineutét Geotiaivtagidovsak or salvete thereof, or another

mcoﬁllli}lé %H@li%e E)dr GébmisVis c%%ﬁﬁ@%ﬁg khI% rl]%lq'ﬁrfggt%{ anta@fﬁﬁmﬁ@tﬁe Qfrier to form a
e Bt e 6 Erodsepaicp gt e feh @hiios SHRTREr &l vee

or gr anioesparteniafly iromsthereynbodisers nfkheinventips nicBtiraggpidesr a salt or
solv E tbf&l%ﬁf b%o&ér%omb ﬁ:ﬂflﬁccbﬁp &g%ﬁ@t (Eﬂoluyﬁ%taﬁout FPOOBQ% and the DP

|S|ntﬁgrants | ubrjcants, sweeteners, %Y
antagogishfahopt  to apgin 500 ma) ayegapibived Wil the PWW@ Yé%%eﬁﬁl’lé gargers
pnnﬂﬁmyﬂﬂﬂaorﬁ@hﬂﬂﬁwmﬁhﬂeexanp|e cal ci um car bonat e,

sodi um Shaha aLRa%aLs. @xﬁﬁt}{agalepeng@i@mt 03081y HAfbrant in the

sodi um es o

foma!ﬂaélpwfewawﬁ gmd Plrﬂ%a@c@ swpogltla% ﬁuwdéﬁwwle‘eta@r: garticularly
prefenxdTPbsanifle, ditin@idday agenl sich nollyeegl lﬁﬁlﬁﬂiﬁd}ate gedltiyndiaathte may
be emf)%geda The E&g%ém)rgismagrfalsk HQ oaféf’ilgi the kerx,]ﬁll gfﬁlt]?érﬂ S. _IPatent Nos.

tear a eari c

4,256 4 8%; eﬁ,gﬁﬁ 4%911%@2@&?6 otfapn qgmotecggqrwu@g)talpgﬁ@m controlled release,
t echni qodge: coatbikdGelakd tB@ﬁoIngS e Yavallable B¢ MEludvd haweid. Typical

A

ingr%: jm%s’ tBa% arg rucs)c&\(ﬂ (?5) gll W er | li]eageho% ag (:r a%i 1}1 guss negfeleagquletsaiﬂgude various

celllfl@qlq @glpounds, such as methylce]lulose ethylcellulose propylcellulose hydroxypropylcellulose

11 - .
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In one enbodi nent of the invention, nicotinic acid, a

salt or solvate thereof, or another nicotinic acid

receptor agonist is conbined with the DP receptor

mt and the carrier to forma fixed
ITEI na%l on product. This fixed conbinati on"SF’oé’”"f’“l“”"

rmy be a tablet or capsule for oral use. Mire

particularly, in another enbodi nent of the invention,

nicotinic acid, or a salt or 25 solvate thereof, or

anot her nicotinic acid receptor agonist (about 1 to
hydrayetaylcd DBGe. hydroxapraptlinethibrelluese, sipoosivstallifedsdiulose] stareh and the like.
VarifR Q2P R sﬁgﬂetl@ﬁﬁteﬁﬁmb El&doﬂ%é # sﬁsﬂtﬁle@ Wa%ﬁiﬁﬁdﬁ@lﬁl lEXa.mples
111clugcce tabJe arrie sul e

S S Bty lsinseBr Bl G iday i G BB P s ver g
gelatin, ngiomalpndehaipaledhot bugh kyeetyhloshpbant beeswaxhe  f or mul at i on

of ni Cows{ﬂamﬁnea?el&s@@%m@w b&@éula?ﬁx@&ﬁhﬁxh&%ﬁ:ohmc acid in
Sust ai ned rel eas ta ts are p%rtlcu ar

compjpation Wit gre g giore osig cpmpqundsoted aboxe, é%fPHFSS%ddefﬁ agustained
releagd tabletrty fomtalpolsma:aum:e 'th Dfflaytagmist cottipeitng @uplednaveppraled into the blend
befofe'm %6k, ki &%ﬁg&%nmé%mxuﬂcwt&%mt ed by the

ni ques descri bed

4 256 1 egb cmena%lzt l‘éﬂch‘%e ?@sessatﬁa “FBt‘”FCd’F}ﬂ B4 i -forming material
are obimbmectmﬂt:ompmsaddl tefosm b eustairo tdlabd @k, andlileddtantagblig compound is

blen&e%%{h%%: gfﬂﬂd&@%]ogé%eaﬁén@él‘:ﬁﬁ QO R ?‘luﬁﬂceaéf%le%&@' e and

are i1 nc

l.ca I ent at are
usef ul Ppticaplygme ﬂfeeVPléwnevaétéerﬁ lsmf%&f pyflegeribed apoyenfurther coated with
an FBAG CalAnedhclae) iftdlsier, falekatiple, sitvhsthtie. Viag padtithlar Gbbodiment thus contains

threé:%hl/ﬁl‘ﬁhgrﬁ é:alt @1@%8(‘? g‘&ﬁ se%ulma letﬁe%ﬂ éﬁlta%&ﬁst which may be

o) e,
releqq% @kwpgbw%@gngqu% @1& the n_lq)tmw@ whigh paybeapgieasable over a longer
pendﬁthhdSRQ&édrﬂ&cﬂ&S& hydr oxyet hyl cel | ul ose,

hydr oxy I?%poé’a)’ %e%g.ln F#eop ?ﬁllgtﬁuéngﬁ r%{c/%g &gﬁgs%!l Lcc@rﬁanlce w1th the present

cel I ul os ar Eh
invenfomiringe fremglaub} fo4p kong pscabaut 48 heyers, preferably abops 40 sheut 24 hours and

mméﬁgﬁﬁsg aﬁ&isrwaa&utqmﬁour&anpl es include-alginic acid
an var

| n rrol
tragaca el?tglgc&g% eB% tldtﬁm tlée¥u alhméos n%e fornéﬁjé?rialnlfse. Such capsu.les
similagly inglyde the ﬁgve:ihmerwl wisprbvigh cagrier h!atalsalt%tdyﬂcnbﬁd@bwm Sefhgplatin
capsHREMWAe thdachveSHbBdnBaixddtlifamder Ak bR soivbtﬁg subﬁasq;fropylene glycol,

articular interest utilizes, ni tinj. I n
el sivfibh Bban et 5 ey o PR Bl gs Sl o c
conpoundguecny sasheasingy ere alsoequtcapbited as epnbyiningshasactiverneaterial in

-admfxﬁh@@ﬁl@e&ﬁghﬁ buitaBle §Q O RnRRLHESE agihut Eenéﬂiﬁ B exc1plents include

nLagoni s can, be i orate o the bl end
SusPBRg RO AR e ST P R IPRE: ot or
hydmxupi@@mcﬁlﬁdcellu@smdmnxalglhﬂe,anlyanjdpsdmhm ttagaenth gndgcacia; dispersing
or w@@iﬁg aéeﬂtts £ Eeﬁﬁlthnp EI%S&JJ&EQJSI Y, GRE bfh-AB5 Bﬁﬁ-ﬁ&cﬁoxfy%n%a&g colorants,

conbi ned and" conpr essed
ﬂa"%rﬁrﬁ”ﬁfft?’i‘é’a aF‘%‘F‘%‘é‘?e core, and the DP ant agom st conpound
is bl eidkpelsibie pbwdzrennd grammseummfbrrpgepagmﬁef adpheans &ispobsion by

the z&lﬁft’gn Bﬂ@ateq Fﬁ)@fde the 5&@9 ﬁlg&&letlF fo, G0 es i 8 @g%tsir% o@GJQngf agent,

even nore terest

suspepshngAgent axang gr Mpre aresea‘ﬁﬂwms‘efa IA F@aﬁmﬁoagfémpﬁ FHCB‘F ﬁlzsirsuspendmg

agerftdre ExAPRficd by Siosaahsidg nehtiondditevedar ti cul ar embodi ment
thus co edients, the 11MG Co-A
reduct aggl"a*’ﬁ%d ﬁj{y g&%vfgm gnt agoni st, which may
be 15 rel easabl e subst antially upon i ngesti on, and the

nicotinic acid which may be rel easabl e over a | onger
. period of tinme as descri bed-ghove.
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Typical release tine franmes for sustained rel ease
tablets in accordance with the present invention
range fromabout 1 to as |ong as about 48 hours,

y about 4 to about 24 hours, and
w&zg)ngfrog:gl;y about 8 to about 16 hours. 20 Haggr”%é?m g0
capsul es constitute another solid dosage formfor oraI
use. Such capsules simlarly include the active
ingredients mxed with carrier materials as descri bed
above. Soft gelatin capsules include the active
i ngr edi Bistphanmiasestcahkomiposiidnghat isiof pirtidubar intrrastbin i sustairet relegse tablet

that ﬁrc&apﬂs@m nfb¥fOlcid or BER GAGvAL RABS] and ADPIEreflof anBigblist &S
anut . Oi araffin or olive oil. Aqueous

°°m€iﬂa§lﬁ§W§?6wgmﬁiﬂ§%°ic8 &[Tt ed as contai ni ng the

acti ve Asdtler plakmiceut28 camiposition thet iswf fartiender iptemsttisa sustained release

table?{hhizém nﬁeﬁeﬁ%lg&ln%‘gaﬂidfoﬁﬁﬁa% ?sﬁat%ﬁ%%f%&&ﬁ&%h@ébﬁxst and an

excl %d B‘E suspendi n‘% gl
HM%Q& PiIPHOE By BBRPARAT Y2 Sharigpegatieally aceeptable carrier.
nmet h y| CcEbtlandtics pharmivgaticabopmpapiph thet ibyf et bartiode intgatlis asostained

rclea@é IQBIEHIE&@ is cgjﬁﬂm}é&i %&Mﬁl& Qéld qweccﬁt&a&ﬁg&ﬁgt Ehd%ﬁlﬁvaé&&:ﬂﬁh Sombination

di spersin or wefting agents,e.qg., |ecit
Wlthﬁﬁé%@f“i‘?ﬁtf cepgablg cartigh- hy| - or n- propy!
par a- hymt(augtlme pm;toeutlcahdomp@;ntoﬁ that it bfpaaicslar intaeetienasisined

relea@@tqbltatblﬁ s c pnsg’é)of%céglﬁé Edup f'n?d mgé’gﬁar ofis !lsesél ted from the

sul t preparation 0 ousS suspensi on

group Rnsisng;of FQS‘??"EHdS %dlﬁfé?}‘ghp‘?‘]d% FrmbisHeh e Rhgrmagctigatty afeRable carie.

I N adm Yéun@henplidimaceclicsixemsositign ehat ivef thore thiede$eid tomprised of nicotinic

acmgﬁh%{’ﬁﬁ‘bzﬁhaggm &Hé “ﬁf‘g})@?@ﬁgﬁﬂﬂ% %Bpént@ﬁﬂgn gL&&L{P%EndsA B,D,E X, AA,
d‘P‘éAéklé‘f?H}binﬁ“é’d”‘HW nhprgaeeufigajly smgfpt%ﬁarr@hed
abov e. Pabiler pREmSktchl Smp&ition HEOis b@aﬁﬁﬁﬁiﬁh&f&ﬂds compiigkd of

n1cot1mc gc?cpa%/ ﬁgég’tfa%onr %411 H?n%%{n%%rﬁtg Sa%on WI 189 T%%&%ﬁy a%‘lzeptable carrier.

OSI arti C ar 1 n
s u st ai n¥ef apeshes a@a@nﬁcamc compopifion that ig efmfrrp ymesms compnsed of nicotinic

acid BhEOP hnibigbni@ ehiSbdand B 1r§@hibm@ﬁon&ﬁ‘h\é§;hﬁmhd%ﬁﬁcﬁﬂf acc@yiblealbr.
recepto ant

phar e Seiar e PifeSlectitet GREAE Il ofhord nfbaget s comprised of sicotnie
acid Mm%ﬂ cerhpcyarh drsqonibipationtveth 2j pharghcepgatly aagbpiable carrier.

~inter esYet'aﬁotﬁer hh‘fﬁ]ﬁﬂeﬂﬁgl Joﬁh&ﬂﬁaﬁ thablis Bﬁﬁ&r@ intefré},@fs chifiprised of nicotinic
or.,a

ed ni co hi c ol Va
acid gt P gozonig %EP%%% S BEatondin R s mbar i pafbils cpres
r educt a¥et apether pharwaceiiitalocombdsition thatis of mdre interest is comprised of nicotinic
acid REPHPREG il ‘E@rhﬁdﬁmﬁ'ﬁ %?Mmaﬁoncuﬂ{hra' pﬁﬁrmaééﬁﬁcaﬁ dcbsble camer

pharmacguti c OSl nmore particul aJ
i nt er est efagot r ai copg?sglgg gla{ ]58 agre % st Js gomprise of nicotinic
acid eohipP agagcnigicomponnd AAiiccaubimdtioraviibR phemeghtcallp atcagditd @trier.

and si mf&%h&flét Phdrﬂa&&fggl (Bﬁibbsﬁﬁn tﬁ% & Br ﬁore interest is compnsed of nicotinic
phar maceut i cal accept ab carrier. 10 Yet anothe

acid MW%@‘F*G%‘P’P%%B 8 %ﬁa‘m&tﬁh agh%?ﬂafﬁaﬁl‘iaﬂxs gFpable carier.
i Nt er esWYetiagother phinadetmizell compbsitiog ehat ia bf Mbre trftaést Issomprised of nicotinic
acidafd'"BP luﬁ%&u& ﬁ!ﬂ]%oqtlg& J&&' c&l?o'n%u?m% %ﬁl%&l&%ﬁ&ﬂg’ Qlee table carrier.

ant agoni’st t I's sel ect rom-t group con Istin
of conpdeffaethea PhamengaicalcPmposition st in 4t WerR inffreshis gomprised of nicotinic
acid AREDP Rt ¢ahpoind@ ATGPE @I QA harmiedutieally hétefiable carrier.

A : e iy
IO ar mc ta'gﬁﬁéﬁpg%{ﬂlﬁ’c%lﬁt%c%i bt etadis OF R brferk s Shifistsed o nicotinic

ri se
acid and P antagonist compound Al in combination with a pharmaceutically acceptable carrier.
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acid and a DP antagoni st conpound sel ected fromthe

group consisting of conpounds A, B, D, E X AA 15

AF, AG AH, Al and AJ, in conbination with a

“Qﬂﬁ tically acceptable carrier. Yet an

p apﬂrrgggﬁti cal conposition that is of parti ?EF@?”’"‘”"‘”*‘“

interest is conprised of nicotinic acid and DP

ant agoni st compound A in conbination with a

pharmaceutically acceptable carrier. Yet another-

pharmaceutical conposition that is of nore interest is

conpr i s&dt aetheripbomageitical eompokition thaDP ofumerg diuerest is comprised of nicotinic
acidGRODP th&ﬁ&éoﬁstl cBmﬁ&ﬂﬁ) I 8 do@iBin¥¥oh Rvith a Biﬁ&mﬁ&uﬁy &eéptame carrier.

accept a

con‘posn?l %“Pﬁ“"&?“%f”@"ﬁ“?ﬂ‘&“é@ ‘?"S“ Wd‘?‘?‘%sé& cgipprised of
nicotiiie agtid, pnecof ﬂa@mmmmwg onedibovoamp sinvebstdiniimcombination with a
pharf SRR} hREtad ddrrr. phar maceutically acceptabl e

carrier,. Yet_ angther rmaceut i cal osition that
o ot PO BPteep B o R ek of PR LR 2 gtiped release

table that iDBFomgmisAepd nicetinicasiipoDP cheéptirmntagnisi thattis slrcted frdm the group
conspshﬁ Gﬁ&ﬁwuh(fs@k {nYoud® £ PRIIRRNE R LitbinatGl W1Mh|9§1{aceutlcally

B maceutical conposition that Is of nore interest 15
acee tﬁﬂ‘b??’%"éd of nicotinic 25 acid and DP antagoni st

C onpoun¥eténdther phavipaceaticaloompssition shapis af were @articudaa irltarest relates to a

sustaﬁ&e@ ?Q@a@@flaﬁet%'i fs c@x‘hpns&%f nRLiO&%, R B@r n%&llst s (]jecte? from the
OSltlon nore |ntereSt rrse
ErouR SRR OO Al R - EntagdhiAd and sjmpyastatin in

combioation mith h pimrmactitticaltyplacapable eattierC aI I y ac cept abI e
carrier The%@ﬁ'n Q%ﬁd@ﬁ%ﬂ'pﬁ%ﬁa&ﬁg Elggﬁ#asﬁg%rﬁ? ?ﬁa&—ﬂ:&@uu{cnggmpositions

i.s of nore Interest 1S conp nic
descrbrg abweeﬂkftog@fmpéﬁseseawaﬂﬁawlm et Girestly af dirpctly, figmahe
compihaionpomplitiatial bnpggegant dhhewoar nbe bf thd thgiaientanedwe @f excipient, or

fronfAEGHRERUE cuf Bl 10 BRP: b e, Bhond Sp? ISl s bieeal fons of

rnse

one %rdmﬁ%efﬁla? ingeioRts opAiasly i phmmceaﬂq@}mwm of ghgIpregent invention
encoa@mtaaﬁécﬁlpﬁﬂﬁd’nl dde by ﬁﬁmﬂﬁ@ér%ﬂkmﬂd’é@ﬁﬁﬁﬁﬁgl tHe@athpounds, any additional

activg %gpeg;lfénﬁ% and E]Qaﬁarm%e%tgalgﬁatccea agfe %)t(c?pé%l s conprised of

ound AH in
conbi narReRer aFPEd OBthphaqmﬁare@meﬁ l:oahﬂ yre gtmieqtiniglafid or a salt or solvate

therébﬂ, lof arfdther nY@kinid BAE tbeépuﬁ E{glfnﬁﬁﬁﬁ ldtnmiag&mm& bRtk a
medics nEF;HRr eedicnt eenrts‘%tt J %gk of nicotinic 35 acid

bR P AR P SR BB e e]f’?‘(;on‘olnatlon with a

phar mac¥gteipericulglyy e@é}gt apiceofdkerinveation rela@s ip(he use of nicotinic acid or a
salt &Q&ﬂt&@ﬁ&%&ﬁm%&h@%@% &i’ddc@é oFa%BmQ%iﬂ Sftagonist and an HMG Co-A

ar, ceut | OS tt %EaOf nore 1.nter

st
redugtg tglds aﬁu&l&s Pﬁ 81 & mgﬂpgﬁea S e camtlent has the

usesdesaplerdirekeid] i n conbi nati on wi t h a pharaceutical ly

accept ah a@dlﬁél{ tB'nﬁBttchﬁ:h ﬁﬂi@ﬂ Rl RRARIRGRWC Ria receptor ag nist,
OS|t|0n i s of n nore interest Is conp

munpORRGE R o pgoniSs batsberniscppecs The e P%Iﬁiﬁlanﬁﬂfglose
compreindstiha be wigotinidacsi meepiot @onists:i N conbi nation with a 5
Lomg;wmeﬁ%mg@#uhm %9?4 @4&%%&) Yet anot her

har naceut | ca DOSI of nore interest is
Loreazegté1°é?ln%‘ﬂ°hle’€}c@a?§m?°é‘kﬂ3’ét" @ﬁé‘fg ﬁzgo%onprl sed of
Sogairomtl. Biocheaﬁnabhndmdaﬁ’ystoempéamh Gt B3N BGHE-360 2003, S

Tun Isegttaﬁg%,; fﬁ é‘oggl)& sting of compounds A

and si rrvastat|n iI‘h conmbination with a

Wise, ﬁa?tﬁg&‘é‘mal olcHiplopical ChemHRIETE: S868 9576 2003), and
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10 Yet another pharmaceutical conposition that is of
nmore particular interest relates to a sustained
rel ease tablet that is conprised of nicotinic acid, a
or antagonist selected fromthe gr
v@iﬁ@?@?%g of compounds A B, D, E X, AA /@,’%&@"‘”ﬂﬁ?s"
Al and Al, and-sinvastatin in conbination with a
pharnaceutically acceptable carrier. The term
"conposition”, in addition to enconpassing the

phar maceuti cal conpositions 15 descri bed above, also
Vandisdo i sileemal nf Mptiead Chemisicte: BUSHPI0@Wrect |y or

indirec It'lé/notd‘drtﬁhﬂ'i)atrﬁ& agcﬁﬁﬁb{brﬁlittﬂlc%ﬁmc Eﬁm%gsh&fhts fHose disclosed in
redl ents,

t1on
ven S90H 3045 S B plo¥y Smpp B Riatictiont RAFEGEST ' o
mor e of Moovérrthy wiclitisistacid regeptdrharieot {dentifieg pashayfcterized in
Wobﬁmwmfpuﬁfshédﬂﬁl%%éﬂ 21H0Dind P8EzaOF. MY Surfdfu, §R€al. and Wise, A. et

. ¢ ed % ts. Amcordlngly, t he phar maceuti cal
8%%5 &'YPon of the present invention enconpasses any

conposi Numerowmslditretppton ehtigriisigomponodd tavebesepubbisibbd aidag useful and
mclﬁde@mwmmgéf m@ﬁyseﬁ@weﬁﬂog NBdy e%Qmﬁ& bP‘f@cestlgdhﬁg&n?s&tcﬁéﬂe obtained

i achde iR RS il B R 3, Ho, FE 0N bt onga 2 2005

WOM/@99830mublished @h Noyrvembeg 28, 2008rand BI00&1062200 pebliskefl on duly 31, 2003.
Con@B&Id')&"caH bE %theéu%d B EbriRGARIAhe ARQDHS] sePRfn Hl ﬂi’o /652041

publﬁsg aog%gg beﬁ A% 2{}9‘}6 r%n ufta téég:gﬁl ‘Bee%%qlf%ﬁxnzgg I};,103,{;}&#}1gce with the description
set fptly i IVEQA3AR314AS pdlised oadfasd 20,0003, el Competids A anéABcashe
symﬁéammﬁ abt3RiaRE with %tdhsrehﬁmﬂ G forlin doo%m@b gu@{@heﬁ 8h g@te%ber 25,

hereof, or angther nicotinic aci d rece
OO%FO%W%’EG?H@W DR antagonighgempeynds usgdsig &&P&@@t rlwmneal faa ppe synthesized in
accopdande vith thd axwagiésairovitled below.he manuf acture of a :
medi cament. Thi s nedi canent has the uses described
herein. In addition to nicotinic acid, which is the
benchmar k ni cotinic aci d 32e¥dBBht agonist, nunerous
[5-[0AiChivkdphéns ) bi]-d-(heth @l foiy] PENE19-Sdiahyary eridbEE R R6IHI OaThcetic acid
[leg%mjgiIOMAng publ i cations disclose 30 compounds that
otinic acid receptor agonists: Lorenzen, A et
al . Mol ecul ar Pharnmacol g 59: 349-357 (2001),
Lorenzen, A et al. Big ymacol ogy 64:
645- 648 (2002), Soga, | ochem cal and
Bi ophysi cal Research 86¢- 369 (2003),
" Tunaru, S. et al. Nature d|C|ne 9: 352-355 (2003),
35 Wse, A et al. Journal of Biological Chemstry
278: 9869-9874 (2003), and -14 WD 2004/103370
Ste BCT/USZ@Qﬁmﬁ&ﬁ&mﬂM¢gwag Herk, T. et al Journal of
Medi ci n em stry 46: 3945-3951 (2 . Jt is poted .
that *pad b SR SRy reped ftesepiet B Meizete o o o BRGti
Chemyy@h 8461980ose disclosed in van Herk, et al. are
included in the present conpositions and net hods of
treatnegkggggggﬁégéhghgﬁggicotinic acid receptor has
SMeBdoen i d terized in 5 W02/ 084298A2
publ i sh&d aentutios PONEMAR.5 g2130 2nmand)cin MeOBO@30 wil). wae tddad the 4-
chiofdnR8fidldede 18,58 94.8RHoNbERep in MUOH (250 mlL). The reaction mixture was

maintained at 60°C for 15 min. The reaction mixture was poured over NH4Cl and EtOAc. The organic

phase was separated, washed with H20 and dried over NapS04. The compound was then purified over
silica gel with 50% EtOAc in Hexanes to provide the title compound.
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al. (citations above). Nunerous DP receptor antagoni st

conpounds have been published and are useful and

included in the nethods of the present invention. For

.,DP receptor antagonists can be obt in [

accor ance wi th WO01/ 79169 published on Cbt &gfgmghws"

2001, EP 1305286 published on May 2, 2003, 10

W02/ 094830 published on Novenber 28, 2002 and

W003/ 062200 published on July 31, 2003. Conpound AB

can be synthe3|zed in accordance mnth the descrlptlon
Stepsht f or Me o1 13,

2001 %@ﬂaf%%ﬂmhﬁ?@gfa{mﬁﬁ*dﬁ@s mrag@ﬁ&ﬁﬂ azidoacetate
08 el Ein SR B ok B Sl 8 il CABNaE (49 L. 78

mmghat —bEC. Theitlemsl teramtratyre wasoumitenad endahdiiaitddar -16°€0n i 1260 during the
30 nﬁﬁtadélﬁént r'l“hle %M%%&Q&é%@ BN Bl HER n?efbaﬁ%Is@JEPa?E H.%Sfollgréed by

er{rﬁg entatjve DP antagoni st conpo

overiglin i i O AU EYSBRPSIOR D G ApHeR BF 3 BT of ice and
NHgd.ov tha flesy wast iiitereﬁ efienlg nﬂm ebstigringy THeprodist wan wagtidwith g0ld H2O and

was @ ﬁﬁéa ot Qsc%h ﬁ\fettﬂé file cémﬁdﬁﬁ& byl b%fg LEQRY A gﬁglﬂléﬁeoglgin%d some

-r-oyrid i.ndolizin-6 acet|
sau%ﬁ%m Ko

regsilicagehyigzOnd o ep 1
4- Chloronlcotlnaldehyde 25 The title conpound was

epar e&@i@&%@ﬂgﬁ%ﬁgéﬁ g;?@%p@fm
terocyclic
4- ( Met hiMSPRPRsionioE e Fompoimstaf §ier 36040 & d Gummeiin ayleneg G fmL) was

heatécgslrﬁvlg to 1467, mifet 9 perind dEiGihig. 26 010AE, thavaBovashligidn wiodled® room

?’He' %ﬁgﬁ Eﬁ@gt gﬁ@ﬂeg%ué l%%heﬁmgsibﬂ?ti bflan%gnng Eue%) &0 foémblpm of

e reacti o I nt ail

=

l.Ul.llpt"- i:[
Ve

itrogeie, 16 FUSBEpSIgh Hos SR ahie OorRles B esshadarifh vipnsdo pipde the title

comPpdddl and Et OAc. The organic phase was separated,
washed with H20 and dried over Na2SO4. The conpound
was t hen purlfled over S|I|ca gel mnth SO%JEtOAc in
ﬂ%xanes:ﬁ 3l A-Ineth .\;'-1 U010, d i fdo[315

2004/ 10@329&.&@@5@%@@ 80p 4 ? 3 6Maﬁdm DMF (20 L) at 0°C was.
adde@%?air(?z . 033 F‘ho&?’ﬁ!ﬁ% ?14%51) /id e ne bﬁ)‘i‘nggu%ﬁtgg@-ﬂ) mL).

te A solutlon 0
werqpddal) Adigd perigghef Iheat rpi tempiethtvae dheareastion lglxwmg)vas POy saturated
NH4Cﬂ] aﬂdﬂfelAc STherstganivplias@sigiaepatatedaw shed i kN 0xind A6 d\mW After

12C. .Th t
Bl g i Py B e S it

THF (i Q@Id and nig0G ¥ of BHIB eplution of pthdsinr: tert-bufbiaide (2e%mil)t was gdded at 0°C.
Afterth pdriodl 6f Vst rédhempdratirs, bk redttiGmix6iee WatihenhokrebRvahRtated NE4CL

and EMCS ’I‘hef &kflr@c\/ﬁlgse % separated, dried over Na3S04 and evaporated under reduced

pressure to provide the title compound as a mixture of ethyl and methyl ester.

Step 6 4-(Meihylthio)-8,9-dihydropyrido[3.2-blindolizin-6(7H)-one
To the compound of Step 5, (0.32 g) were added EtOH (8.0 mL) and concentrated HC1

(2.0 mL). The resulting suspension was refluxed for 5 h. The reaction mixture was partitioned between.
EtOAc and NapCO3. The organic phase was separated and evaporated to provide the title compound.

Step 7

ylidenelethanoate
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overnight in an ice bath in the cold room The
suspensi on was then poured onto a m xture of ice and
NHACI, and the slurry was filtered after 10 m n.
The product was washed with cold
‘%Ml’{ne%mdrl ed under vacuumto give the t.tf%gpf&gﬁ‘-b‘ﬂu’ﬁ%*‘“
as a beige solid (7.4 g), which contained sone
salts. The conpound is then purified over silica gel
with Et QAc. 10 Step 4 Met hyl
4- (met hyl t hi o) -1 H pyrrol ol 2. 3- bl pyri di ne- 2- car boxyl at e
A suspefs i ®MEolutibe(12 orp ol mickhylfphSpigpoR et (QUF gy 2.17 mfuol) were

add gk NAH 0¥ b, %%mﬁ&ﬁanmﬂ)e B oun@ 9@&% ® b@ﬁ’{ ]YOOtrﬁ]n&éﬁo Ctfrer a period
of 4/I¥a‘ % °C qréjrggchgxgrmxiure é ;gogred over sa&n&?_r,l#il%&l%;ll ]%{8 eggéé:.%% ;)hase

T0 room er at
WaStsak@wd duieevhratdd emlap $f$111¢]3ﬂ Ipiebgpreo fThacrudexpddaeiroras pmﬂéﬂ: oy flsh

_chrgngg, agﬂfmgﬂf@@thgﬁlﬂ;&ﬂbb&{dogen The suspensi on was then

coolledto OC, filtered and washed with xylene to
provide the title conpound. Step 5 Ethyl
Step/® (et hEMdMMMﬁLJmmgwmdﬁfvﬂa&mm in
dol 21 nendecBhatySah Pull oﬁ&id{ Ofgl{é eBOATRRURbution. To
A ge

the Iﬂ'awoua agoée%ﬁélgpctn]}vag a%déd j\t J:o%a ergtmﬁ It(?% uﬁp%mxture was
mainBoediNbr 180, vidbr @) atanghaichydssude dihodrofut YhatatibOmkrdwgs filtered
careﬂﬂ'jf Bved dﬁﬁ&lusm%fd}ﬁjﬁz'i 8 itk ik eaap&a@ﬁ uﬂd@lqg&lic @s@tﬂ’& H)r owde the

ure vvas ur r satu
it itapdaF el it oo Sl e e d%dn rnoses
40P\$I9ﬂﬁ21-1208hnd drl ed over NaSO4 After evapor ation the
crude product was purified by flash chronat ography.
The his_ester was then di ssol ved in THE (7.0 rTL) and
ﬁpa‘zl 06 ALY LE Miandi's I 7 H 8 1w alp n',
(2.2 MJXo ﬂﬁﬁo@dﬂﬁﬂof&ep@@ 09@, Oéf]tnﬁﬁol)an NEOHQQ 0 Qﬁ_,) ikfclla adﬁed

| Nary W@ i@ %mﬁcﬁ ﬁ%‘ﬁ%@kﬁr%ﬁ@ ul £k} £ th UL Be YRS dnHAR 1tuﬁ‘%\M\%\gﬂtﬂml}e:d

oV e and Et CAc. e qrganic
bet "@'@‘bé%‘iﬂ‘lé‘? 8%‘? B8 owgrir P‘P@%Waéwe Wétb Ea0r S&P"é‘é}e‘flﬁﬁlﬂ gyaporated. The title

comﬁﬁﬂﬂ%&bmlﬁéﬁﬁrﬁdﬁlﬁc}ﬁ&nﬁg&ﬁh}de the title conpound as a
m xture of ethyl and net ester. Step 6

4- (et hyl t hi 0) - 8. 9
Stepd.|0hydro D ehlpro

conpoun Iﬂaf,hzg_e. a'@etao i 32 | g) vver e ded R Et C]—| ( 8 O ‘ L)
d T
R
was aﬁ%ﬂ par&l2 PO ¢he drarbe seuwaundmf 8iep O EHY \idBdE (2.00mb) wisgddrdghe
prevﬁ:'ﬂ@ﬁﬁmﬂ‘@@ 18¢ ﬂ?r %@Qa&ﬁi&g way ﬁﬁ%éﬂtbgdHtNMﬂ? A RaibdAGit room

tempf ur(ilzflti %git t‘is?;a.le mgm { #ﬁ{bé(ﬁlﬁp P]H%lr.rgwas poured over saturated
¢H§f\& jdph®s was seprted. etahertediand thexBleygnpound purified by
3,] PCT/ USZOO4/ 014980 To a DWP solution (12
rrL) of “triet hyl phosphonoacetate (0.45 g, 2.17 muol)
wer e added 80% NaH (0.06 g, 2.00 mml) and the
Stepddnpou nB-J4-Cifbrephetyl fthio (242 Tsukdhy1617 869} tetrabydrOpyrido [3.2-blindolizin-
peri od Ggf]acéh;% %t 55C, the reaction m xture was poured
over satura Cl and EtOAc. The organi c phase was '
separ at &8iths AemroyRtRISipdA dissninsd inyaddl mistngefdEBTHMeOH waradded IN
NaOGL Uder ppepiddiost 13\Was roptifténhjefihrd) Yhefrdadi$dh mixture was partitioned between
saturated NH4CI and EtOAc. The organic phase was separated, dried over NapSQ4 and evaporated to

provide the title compound.
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Et hyl 14-(nmethvlithio)-6 7.8 9-tetrahydropvrido[3
2-blindolizin-6-vllacetate The conmpound of Step 7 was
vghﬁﬁghggg in MeOH - THE using heat for dissgl. Hﬁkﬂﬂmmﬂ 0

e previous cool ed solution was added at roo

tenperature Pt02 and the resulting m xture mas 10

‘mai ntai ned for 18 h under an atnospheric pressure of
hydrogen. The reaction mxture was filtered carefully

over Celite using CH2Cl 2. The filtrate was evapor ated

1H mesmrl\ﬁazu oSN (tsplH)r 60 (d.elH) R0 (8, 1H),e7. 10adRenryd0 (d, 2H),

oo BB SRR oBEB 05, 1 1o

for 18h. 15 Step 9 Ethyl 14-(nethvlsulfonvl)-6 7 8
9- tetrahvdropyrldoIS 2 MEXKK@Eggn 6-vllacetate To
d f S . 0.2

L_nm.Jﬂﬂler a perlod of 1 h the reaction n1xture was
partitioned between H20 and Et OAc. The organic phase
was washed with H2O separat ed d evaporated. The
title conmpound was p i egs h chromat ogr aphy.
20 Step 10 Ethyl 15-F(l4c ophenyl ) thio
4- (et hyl sul fonyl |l -6 7 d '
bl i ndoli zi n-6-yl | acetate a 1, 2-di chl or oet hane
solution (2.0 nL) of 4 4' -di chl or odi phenyl disul fide

(0.24 ¢ S _adde 2C12 (5 To th ound

Step 9 %%?%@C@WP@HQ ?ffpf’ée(dmﬁfj‘fp b omeud B Sep §in
simifsr mainenss deseritied indExmpledOStep 10 afdél.r eact i on was f ol | owed
miz @, 1H NVR and mai ntai ned at room tenperature until no

starting material remained. The reaction m xture was

poured over saturated NaHCO3 and Et OQAc. The organic

phase was separated, evaExXsagEdEimnd the title compound
[5- r@urﬂléms B DHid) A - i

é or ophenyTythi ol - metnyrsulfo

ﬂgﬂéiﬁﬁpﬂgﬂ§dropyrldo 13 2- bI|nd0I|2|n- 6- yIIacetlc aci d
To the compound of Step 10 dissolved in a 1/1 mxture
of THE-MeOH was added IN NaOH Aftter a period of 18 h
at room tenperature, trﬁ%W%ag Xture was
partitioned between and Et CAc. The
organi ¢ phase was sep $ over Na2SO4 and
evaporated to 35 provi tr'ti'e conpound. -17 WO
2004/ 103370 PCT/ US2004/ 014980 1H NMR (500 MHz,
acetone dé6) S 11.00 (bs, 1H), 8.60 (d, 111), 7.80 (d,

7 _20
m 1 2 el ‘;fﬂ_&m 1 Hslsqge%&%% as?dé@cn%ed“i ﬁé&lél‘ . 1}5%[%)2[" is(f4
hen%ég%ﬁ
1H NMR (500 MHz, acetone-dg) O 8.55 (d, 1H), 7.85 (d, 1H), 7.35 (d, 1H), 7.15 (s, 1H), 6.95 (d, 1H),

4.60 (m, 1H), 4.15 (m, 1H), 3.80 (m, 1H), 3.40 (s, 3H), 2.80 to 2.10 (m, 6H).
m/fz 484.

The enantiomers were separated on a Chiralecel OD column 25 em x 20 mm using 30 %
isopropanol 17 % ethanol 0.2 % acetic acid in hexane, flow rate 8 mi/min. Their pureties were verified on

- a Chiralecel OD column 25 cm x 4.6 mm using 35 % isopropanol 0.2 % acetic acid in hexane, flow rate

1.0 mifmin, More mobile enantiomer Tr = 9.7 min, Jess mobile enantiomer Tr 11.1 min.
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5 f5-f(4-Chl orophenyl)thiol-4-(nmethylthio)-6 7 8
9-tetrahvdropyridof3 2-blindolizin-6-yllacetic acid
(Conmpound H SMe S cl N N CX2H 10 The title conpound
wEthehfisphepared fromthe conpound of Exa”pl%cinm§%9ﬂ4§m
ina simlar manner as described in Exa
10 and 11. mz 418. EXAMPLE 3 15 f5-f(3
4- Di chl orophenyl ) thi ol -4-(nmet hyl sul fonyf-6 7 8
9-tetrahydropyridof3 2-bl indolizin-6-yllacetic acid
(Comop and 1) A S2Me A\ | Sd CI N N COZH 20 The
title conpound was prepaﬂ@ﬁﬁﬂgﬁﬁéscrlbed |n Exanple 1
[5-(446hlogbdaicy ()31 - dnetiis @i Gl-6 P [B@M
L_%£§&i§°° MHz, acetone-d6) 8 8. 55 (d, 111) 7.85 ,
‘ 35 (d, 111), 7.15 (s, 1H), 6.95 (d, 1H), 4.60
(m 111), 4.15 (in, 1H), 3. 80 (in, 111), 3.40 (s,
311), 2.80 to 2.10 (|rsozﬁ[bl) m/Z7484. 25 The
enantioners were separaled 3 ré@l ecel QD col um
25 cm x 20 nmm usi ng opropanol 17 % et hanol 0.2
[ § A ®H8 M/ mn. Their
pureties were verified onk_alChiral ecel OD colum 25
cmx 4.6 mmusing 35 %isopropanol 0.2 % acetic acid
in hexane, flowrate 1.0 mImn. Mre nobile

Stepdnant i OByl [T44-chl@obénadyId-(hesE: 1718918 Rhpdrb B E[ 3.2 blindolizin-6-
11. 1 i feak8 VWO 20041103370 PCT/ US2004/ 014980

EXAMPL -(4- Chlorobenzovl) 4- (met hyl sul fonyl )-6 7
8 9-t et TSP 9 4-eiqrobepzop ahietidd (030 8- B7 yimpR el 3-dickicsitiuine (6.0
wl) (BoaidelAdI3AD.286MemA0IE). After ApefiGP6f Somin. a solution of ethyl [4-(methylthio)-

6,7,8,9-tetrahydropyrido[3,2-b] indolizin-6-yl]acetate from Example 1 Step 8 (0.15 g, 0.47 munole) in
1,2-dichloroethane (6.0 mL) was added to the previous mixiure. After a period of 4h, at 80°C, the
reaction mixture was partitioned between EtOAc and NaHCO3. The organic phase was separated, dried
over Nap804 and evaporated. The tifle compound was purified by flash chromatography.

Step 2 Ethyl I5-(4-chlorobenzoyl)-4-(methylsulfonyl)-6.7,8.9-tetrahydropyrido [3.2-blindolizin-
6-yl]acetate A '
To a solution of ethyl[5-(4-chlorobenzoyl)4-(methylthio)-6,7,8-9-tetrahydropyrido[3,2-
blindolizin-6yl] acetate (0.12 g, 0.27 mmole) in MeOH (5.0 mL) were added NayWO4 (0.1 g) and 30%
H202 (300 pL). The reaction mixture was stirred at 55°C for 1h. The reaction mixture was then
partitioned between H20 and EtOAc, The organic phase was washed with Ho0, dried over NagS04 and

~evaporated. The title compound was purified by flash chromatography.

Step 3 [5-(4-Chloyobenzoyl}-4-( methylsulfonyl)-6,7,8,9—tetrahydropm' ido[3.2-blindolizin-6-
yllacetic acid

. Ethyl [5-(4-ch10robenzoyi)%-{mcthylsﬂfonyl)-ﬁ,7-8,9-tetrahydropyrido{3,2-b]indolizin—
Gyllacetate was treated as described in Example 1 Step 11 to provide the title compound. |
1H NMR (500 MHz, acetone-dg) & 8.55 (d, 1H), 7.90 (4, 2H), 7.65 (d, 1H), 7.45 (d, 2H), 4.55 (m, 1H),

4.25 (m, 1H), 3.45 (m, 1H), 3.20 (s, 3H), 2.05 to 3.00 (m, 6H).
m/z 446,
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Step 1 Ethyl [5-(4-chlorobenzoyl)-4-(meshy tthio)-6 7
8 9-tetrahydropyrido[3 2-blindolizin-6- 1 acetate To a
sol uti on of 4-chl orobenzoyl chloride (0.30 g, 1.7

\\‘B‘RJO%PdsE‘ml 2-di chl oethane (6.0 10 nL) was %%Q}?Ezﬁ /5:1]43’30

(0.2 1.8 mole). After a period of 5 mn

solutlon of ethyl [4-(nmethylthio)-
6,7,8,9-tetrahydropyrido[ 3,2-b] indolizin-6-yl]acetate
fromExanple 1 Step 8 (0.15 g, 0.47 mmole) in

1, 2-di cbl oroet hane (6.0 nLg was added to the previous
mxture After a period L,

800 the reaction

: 'b . e IR
rga phase was separ at ed dr| ed over Na2SO4 and
(C—O%%%ﬁﬁggted The title conpound was purified by flash

Et hyl

Y“‘nyg 31)-6 7 8
ridolZi n- 6-yllacetate To a

chromat ography. 15 Stee

[ 5- (4- chl orobenzovf - 4- (

9-tetrahvdropyrido [3

sol uti on of COH

et hyl [ 5- (4-chl or obenzoyl ) - met hylthio)-6,7,8-9-tetra

hydropyrido[ 3, 2- b]indolizin-6yl] acetate (0.12 g,

0.27 mole) in MeOH (5.0 nL) were added Na2W4 (0.1

and 309dheiflelqopouadyas propared predescaied in Earamglx i uning 4v0é§1bromodlphenyl
disuBiie.r red at 55C for | h. The reaction m xture was then

i {.one et se
mfGR LIS E5 450 80610 B a8 s . o0
4.20dmal3br H8E@n. 15k 8.38 (st 318, L¥hpddAdmv@dD. purified by flash

chr omat ography. Step 3

| 5- (4- Chl or obenzovl ) - %@MI-G 7 8

9- tetrahydrclnpyrldo[:%l 5 _ =o= 25 yIIacetlc

acid kCorkbusd¥or obenzoyl ) - 4- (et hyl sul fonyl )-6, 7-8, 9-tetrah
ydropyrido[ 3, 2-b]indolizin- 6yl]acetate was treated as
described in Exanple 1 Step 11 togprovide the title
conpound. 1H NWR (500 Meslume acet e dé) S 8.55 (d,

111), 7.90 (d, 211), —C7. 45 (d, 2H), 4.55
(in, 1H, 4.25 (m 1 3. k5 (m 1H) 3.20 (s, 311),
2.05 to 3.00 (in, 6H). 46, -19 WO 2004/103370

PCT/ US2004/ 014980 EXAMPLE
[ 5- (4- Bronophenvl ) thiol -4-(net hyl sul fonyl)-6,7,8,9-tet

Stepriahy dr opymi ﬁﬂi@)ﬂcdﬁhﬂm@el zi n-6-yllacetic aC| d
( Conpou %A}ﬁd w ds pﬁg)@éd ﬁ'glnlélb omco\slg< dh § de fﬂNeumata gynthesw

coO Oun V\BS prepare escri
'199941}%1 # dsscshgsidn Erasapla 1 Step 2 except the solutlon was heated at 55°C for 2 hr.

0.

~
“»

Step 2 Methyl (272)-2-azido-3-[2-(methylthio)pyridin-3-yv]l]prop-2-enoate

The title compound was prepared as described in Example 1 Step 3.

Step 3 Methyl 4-(methyithio)-1H-pyrrolo[3.2-clpyridine-2-carboxylate
A solution of methyl (27)-2-azido-3-[2-(methylthio)pyridin-3-ylprop-2-enoate (1.00 g,
4.00 mmol} in mesitylene (50 mL) was heated at 160°C for a period of 1 h. The reaction mixture was

cooled to room temperature then to 0°C, the precipitate was filtered and washed with cold mesitylene to
provide the title compound.

Stepd
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di sul fide. 1H NMR (500 MHz, Acetone-d6) S 8.60 (d,

113), 7.80 (d, 1H), 7.35 (d, 21-1), 7.00 (d, 211),

4.65 (m 1H), 10 4.20 (m 113), 3.80 (m 111), 3.35

2.80 to 2.10 (m 611). EXAMPLE 6

MZOP%ED“Z’“D chl or onhenyf t hi ol -1 - (et hvl sul f o -§FH§'OJ?’7‘"’“’“"‘98°

8- di hydr o- 6H pyri dof 3 4-bl pynoli zi n-8-yllacetic acid
(Conpound L) 15 cI SO2Me NS CI N COZH Step

2- (Met hvl t hi o) ni coti nal deh}de The title conpound was
prepared from 2-brononi coti nal dehyde (A. Nunmata

Synt hesga sppensionef rvthybﬁfm@lyltu@kbﬂwbecdo[a,&c]@xm—bcarboxylate (0.30

g. 1.8 @bl ieXaeEtmil)enaRl(14.0 AN) Wasadasds 66 At TEdSedidh of'-’pol&"ésmm tert-

oS (9 ME ] gy e OO s e o 50
o e S e e g s«

orgabix ahged @aslseir@gl, dried ovd NaS add HB&chy ko provide the title compound.
4- (et hyl t hi o) =1H pyrrol o[ 3, 2-c] pyri di ne- 2- car boxyl ate
A solution of nethyl

Z) - 2- 2¥iekb 1@ d)-B.7 (dihw B thvii dOT B M foil idiernliz -8 biepr op- 2- enoa
t e (1. Offe l 1- 6\169191@&5[804)&) TSDdiﬁgaﬁiléth bﬁ{T&EBﬁﬁQ gﬁjtt}llzﬂs@%—carboxylate

s Fﬁnﬁrﬁﬁgr@m st By BHe BeHBle LGRS 1 hen to OC

the precipitate was filtered and washed with col d

Ste %etSIht ?/l Ryt 8-y REVIEHR BV RE 7 £ bifty e 6. 3 ABn 3 yljacetate
et 1 RS P o B By SEr@Bgay - Hlpp i g (015 & 0.08

"mmdl), methg bionpaccnox@Batod), Zndh (M@ OATHOBIAL) was sonicated for 2 h. The

Ma@&p%{e&) ;t%%&@ifo;r Ombh. Fﬂffégi‘ éﬁa oPLfne @.?Jn IThe actlo mji(ture was
ep f

pmﬁ?w@%etw&n%id%%anﬁ%ﬁ}ﬂ. Ir sﬁ[f%{sl s?%? ? p? Q¥sr ?ﬁ%;;,eﬁltered
and evepozataidoidet r@aiuded Plesdvtebifrosiat th tidlconipo@l FRSdodiFbindrwas purified by

lﬁﬂfﬁﬁ 42 m, / 1.41 nmol )and nethyl acrylate
Hlastt 55 bgﬁlihe resultlng m xture was heated at 80C for

18h The m xture was partltloned bet ween Et CAc and
StepMHACL, madyi[ilhek o @Byl SIkméolﬁrrwﬂjaeetate

phase WESNSIRE 360 ﬁFbHs‘BN @o(irﬁl as Mﬁ%@%ﬁ ?4I\/Et(#n¥'f 'Jﬁﬁjs)mi fure was

to provide the t1tl e conpoun

- addeq to SHSRERERISHEIMS (Y [BrbydRoxy- nghﬂt@@f&&-ﬁhﬁmﬁfépw@pﬁwb]pyrmhzm- 1]

acetate (()riéghyﬂ 16 o)) i CEERON {1 Bmll), hyecwater Ghth D fierd@eiRodbf 05 b, the reaction
mixtR¥ hObakfloR&T bhivieal BIOAY bl RaHCO3. The organic phase was separated, washed with

sodium thiosulphate, dried over MgSO4 and evaporated. The title compound was purified by flash
chromatography.

Step 8 Methyl [1-(methylsulfonyl)-7.8-dihydro-6H-pyrido[3.4-b olizin-8-yllacetate
Methyl [1-(methylthio)-7,8-dihydro-6 H-pyridof3,4-b]pyrrolizin-8-yl]acetate was
converted to the title compound as described in Example 1 Step 9.

Step O [9-[(3.4-DichlorophenyDthio]-1-(methylsulfonyl)-7, 8-dihydro-6H-pyrido[3.4-

blpyrxolizin-8-yL.lacetic acid

Methy! {1-(methylsulfonyl)-7,8-dihydro-6H-pyrido[3,4-blpyrrolizin-8-yllacetate was -
converted to the title compound as described in Example 1, Steps 10 and 11, using bis (3,4~
dichlorophenyl)disnlfide in Step 10. ' '

-21-
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was converted to the title conmpound as described in

Exanple 1 Step 6. 10 Step 6 Met hyl

f 8- hydr oxy-1- (et hyl t hi o) - 7, 8- di hydr o- 6H pyri dof 3
lizin-8-yllacetate A m xture of

V‘{]O%'I(’B%%£7ﬁth i 0) -6, 7- di hydr o- 8H pyri do[ 3, 4- b] pyFrSFiYH2s0

8-one (0.15 g, 0.68- mmol ), nethyl bronopacetate (0.34

m.), Zn-Cu (0.226 g) in THE (3.0 nL) was sonicated for

2 h. The mxture was then heated at 60C for 5 mn.

until conpletion of the reaction. The reaction mxture

11 MR (400 NDiz, bhictdnedg)h hsst(eien 780 QACHRNG5NHAE],.7.15ke 1H), 6.95 (d, 1H),

T N LT T 00

(m, povi de the title conpound. The conpound was purified
by flash chromatography. Step 7 Methyl f
14net hyl t hi o) -7 8-di hydr o- D r|dof3
4- bl pyrroI|2|n 8-yl | atetate 20—Fo—1&

amdvvas added to a suspsmn of met hyI
~ [8-hydroxy-1-(nethylthio)-7,8-di hydro-6H pyrido[ 3, 4-b]
pynol i zi n- 8- yl] acetate (0.15 g, 0. 515 mol ) in CH3CN

: ihybetGH-pysit dpype g

Step(11. 5 il )-(Me th 36 ol
the rea I
oo R0 4 RO P oo
Bl VA LR OO B B PP E41ah THI SepF) feacded NaBEH (0.10
g2 éumml)ram“@d Aftditeepetidd dfS0 atipoood tenmeragate] the kreaclioh waf quasdied by the

adcha% (zﬁ t 'ﬂﬁr Qgﬁfs wég Q\Q}é&%}t nlayljéﬁuced Ipreganfr%and EtOAC and H,O were

yi -
added W]\{q i[‘ﬁﬁ orggq1%gl@§eafaé sepﬂ;gteﬁ,ﬂned over MgS80, and evaporated. The title

compdimd wed waghedith )JE1FABHekahyaha ittérklt. pyr 1 do[ 3, 4- b] pyrrolizin
-8-ylJacetate was converted to the title conpound as
descri bed i n Exanple | Step 9. 30 Stu 9

.S_E{%_f(s .hlg B h4-oh-\das I AR dI' i W, 3
8- di hy dTea Sibgengivii bﬂo(ﬁ:rﬁthﬂ*lthnft)}wdiﬁ&ldtolﬁmpﬁid)ﬁiélﬁﬂﬁ}rtoﬁz@@oﬂ(o 54.g,

| 0
2 BT 10 o1 157G v s A NSIPS i TR 33k Rt P
dipheny phigophpsphgie an‘i 4 mreadin\Adier ezbridof Wanin.idirhetbsd owionan@.73 mL,
6.4 @Solpaa M mm@ mEpmrmlsenll 6. s%trﬁﬂ)swewadaaﬂ Tlul reaé’cﬁ:ln RBthte Svas brought

t0 g 3% d' eh 3@%%&% %% 'Rﬁ”ﬁls{qg betw BTOAL d NE,CL
The atgem@avi@sed@)s ddedgvasMg¥0:, ﬂ!ﬁ)ed?n@@alémhtedl Ty title7com@Eundlaas purified by
flash chfdmatograpt®y. (S, 1H), 6.95 (d, 1H), 4.55 (in, 111),

4.35 (m 1H), 3.90 (m IH, 3.30 (s, 3H), 3.15 (m

111), 3.05 (m 1H), 2.80 (m 111), 2.50 5 EXAVPLE 6
StepFETHOD- Methyl [ 1-(methylthio)-7,8-dihydro-6H-pyrido{ 3,4-blpyrrolizin-8-yl]-acetate

FO- f (3, $5 PinGdtdeOb &I[ﬁfrﬁgmyiﬂ’u(aﬁﬁ i g&b‘ léﬁ%w&d[fa' ré b]gyn%xzm-s-

rroll zi I acet

. yl]mgpg' h(?% 0P R SAK056 Rty o nait MecE (045 5 b0 (043 LS. Afiera

peridd—C@ Vb 5014, the réact@nohitiyie mas frtitipded dod3n BTOAOGATRI0, Thebrganic

_ phasg 'wgé-separated, dried over Na2804 and evaporated. The title compound was then purified by flash

chromatography.

Step 4 [J9-[(3.4-Dichlorophenylithiol-1-(methylsulfonyl)-7,8-dihydro-6H-pvrido[3.4-

b olizin-8-vllacetic acid

-2
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10 To a suspensi on of

1- (met hyl thio)-6, 7-di hydr o- 8H pyri do[ 3, 4-b] pyrroli zi n-

8-one from Exanple 6, Method-1 Step 5 (0.55 g, 2.2

‘§gqu EtOH (10 nmL)-THF (1 nmL) was added BH4 .10
fllgh nmol) at OC. After a period of 30 mi AT Q{SZ'T{“%W?S"

tenperature the reaction was quenched by the

addi ti on of acetone. The sol vents were evapor at ed

under reduced pressure and Et OAC and H20 were added

to the residue. The organi c phase was separated, dried

over MS®itlerrdmparaporedbtaihed Fbwe ntetity] [@-(hethy thindGi8rtihyd@oH-

 pyrid SNy Mbiiz- @u@%aéeldeaaa@oemchxaﬁm&@rmhodsf[ ,8Rp<s Bonet hyl

2-f 1-(methyl'thio)-7 8-di hydro-6H pyrid
4-b] pyrroli zi n- 8- yllnalonate To a suspensi on of

1- (nethylthlo) 7, dlhydﬂﬁgﬁﬂ£mglldo[3 4-b] pyrrolizin-

110-f3 ADidhré tijlsblﬁm%lﬂgiﬂ@:bﬂ etp%%dr%¥nagﬁg g@doﬁzm-g-
vl [a%ac .

ey orophosphate (0.53 nL, 2.6 mmol). After a
period of 30 m n. dinethyl nalonate (0.73 nm., 6.4
mmol ) and 1M NaHVDS in THE (6.8 nf, 6.8 nmmol) were
added.- The reaction m X{#re wa oyght to OC and
then to room tenperat pr &y—Hfe ure was then
partitioned between EFQA \ .
phase was dried over MySO il teted and evapor at ed.
The title conpound was purified by flash

chr omat ogr aphy. 25 S10 3 Methyl f

Stepdi- ( IrrIEt hgﬁﬁl!lhﬂﬁgﬂylﬁtf&iﬂ!}@ 50 @MWO&; ﬁ%%%;ﬂﬁlﬂh%ﬁhia@étﬁé
g %/1 i ne?%‘ﬁe%ﬁlj}l-g ug%ﬁ‘%ﬂ%&ﬁ%ﬁ& 8‘81‘9 ék}’gb'r{)?otdué{t of Example 6, Step 3 in the same
manpgy p§ deerfriBedin Fraymiol.iStepns ®9. y| | mal onate (0.59 g, 2.17
mml ) and DMBO (4nmi) was added NaC (0.45 g) in H2O
0. 45 A L d of 18 h 1

The organic

H2O  Thelidpkpimd-gl@iqridse was separated drled over

Na2SO4 2R SBRRERb ¢ as dodferted Ioltﬁz tﬁfém d1 %%@Banner as

f fl.ash chromat ogra
E"a‘ﬁﬁ‘b\ cﬂ‘ﬂpﬁ}‘gﬁh 5788 Bli @14d1mhi°f<(PHwH€lﬁl§fiﬂ%ﬁ*ylblﬁr 8- di hydr o- 6
MS M+pyi8b.do[ 3 4- bl pyrrolizin-8-yllacetic acid 22 WO
2004/ 103370 PCTI US2004/ 014980 The title conpound was

obt ai ned from net hyl [1- gnethélthio) 7, 8-di hydr o- 6H
yrldo[3 4- b]pyrroI|2|n- te as descrlbed in

; m . 9.3 -
jzl)aé!eﬁpacid((%oé %&‘g& or ophenyf suI fanyl I -1 - ( met h I'sul fonyl )-6
anydr opyri dof 3 4-blindolizin-9- vllacetic
acid (Conpound M cl %()Zel\/e NI S
2

The title compound was prepared as described in Example 1 using bis{4-
trifluoromethyl)phenyl]disulfide.
1H NMR (500 MHz, acetone-de) 8 8.55 (d, 1H), 7.75 (d, LH), 7.45 (d, 2H), 7.15 (4, 2H), 4.55 (m, 1H),

4.15 (m, 1H), 3.80 (m, 1H), 3.30 (s, 3H), 2.80 to 2.10 (m, 6H).

~23 -
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N COZH 10 Sten 1 Ethyl f |-(nethylsulfonyl-6 7 8
9-tetrahydroyyridof3 4-blindolizin-9-yllacetate The
title conpound was prepared fromthe product of
“ﬁﬁﬁﬂykﬁy” Step 3 in the sane manner as de%%%hgmﬂmuﬂmm
anpre™ I, Steps 5to 9. Step 2 f

10-f (3, 4- D chl or ophenyl ) sul fanb11- 1- (net hvl sul f onvf-6
7 8 9-tetrahydropyrido[3 4- 15 blindolizin-9-yl)acetic
acid The product of Step 1 was converted to the title
conmpound in the sane manner as Exanple 1, Steps

m/z 30 (M;1).usi ng bis (3, 4-dichlorophenyl)disulfide in Step
10. M5 M+1=485. 20 EXAMPLE 8 (4-5-f

- f4-(trifluoronethyl)phenvlilthio}-6 7 8

9- tetrahydropyrldo[S 2- mﬁﬁﬁﬂﬁiﬁﬂn 6- yl)acetic aci d
5 higpe-dhf A netholsdfonN)-6DRIE-tetdhy iR illd[B.be
nSQPRAURH] oF! s described in Exanple 1 using
blin |S_Q‘4- t?‘%ﬁ?iﬁ‘:—‘g{d&%’%’ d pheny!l ] di sul frde. 1H NMR (500
MHz, acetone-d6) 8 8.55 (d, 1%}) 7 75 (d, 1H), 7.45
(d, 2, 7.15 (d, 2H), dofp (MhAH), 4.15 (m 1H).
.3.80 (m 1H), 3.30 (s, 1), 8 \89 0 2.10 (m 6H). 23
WD 2004/ 103370 PCT/ US2(047014980° m z 513 (M+l).

EXAMPLE 9
15-f (2- Chl or o- 4-fl uor ophen

t hi ol -4- (et hyl sul fonyl ) -

6 7 8.9- tetrahydropyridof3 2- 5

PO Rl P S SR Lol bipeBC loro4-

ﬂwﬂﬁﬁ%ﬁﬁ@ﬁﬁﬁbn Exanpl e 1 using bis(2-chloro-4- 10
miz Bbou@tsaphenyl ) di sul fide. mz 469 (Ml).

The title compound was prepared as described in Example 1 using di(2-naphthyl)
disulfide.
M/z 467 (M+1).

EXAMPLE 11

acid (Compound {))
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EXAVPLE 10 - (Methyl sul fonyl)-5-(2-naphihvlithio)-6 7 8

9-tetrahydropyridof3 2-blindolizin-6-pllacetic acid

15 (Compound P) 02 "0 NN CO2H The title conpound was

as described in Exanple 1 using
?@QL@%& hyl) 20 disulfide. Mz 467 (M-1) PCEXRRIBY/ 4980

f5-f (2, 3-Di chl orophenyl ) thiol -4-(nmet hvl sul fonyl)-6

7 8 9-tetrah pyridol3 2-blindolizin-6-yllacetic 25

acid (Conmpound O C1 C1 S2Me C\ I S\ / N N CO2H

-24 WD 2004/ 103370 PCT/ US2004/ 014980 The title

conpound was prepared as described in Exanple 1 using

bi 5 §n3Tl&%$tEr&bBﬁ%g&]?%‘%& pi 8 disfifhod &y el {@‘%%6’%3

C
dichipy enydle‘é“tﬁt, 111), 660(d 1H), 5 4.60 (m 1H)
1H MMBRESQOH2 perong dQG 8(&H(d, 1H),,7.83. (¢0PIQ,§,30$¢-I)1H) 7080, ﬁ@ e6ad, 1,

4,60l 1 g@.lz\;)e Eeny D340 530 2809 2 )| o g

9- tetrahvdropyrldofS 2 bllndoI|Z|n 6-yllacetic acid
(Conpound R) SO2Me ~ CFi BXAMEPIES2-' N N C2H 10 The

rwh'ﬁéﬂ?vl&l 19 B R RS T 1
usl p-tolyr—ars :

Co 1.1 (d, 1H), 780(d 1H) 6.95 (m 4H), 460(m
1H), 4.15 (m 111), 35%(11,,(m iii), 3.35 (s, 311),
2.80 to 2.10 (m 613). L —@—cm

[

A

NN CO.H

The title compound was prepared as described in Example I using p-tolyl disulfide.
1H NMR (500 MHz, acetone-dg) 8 8.55 (d, 1H), 7.80 (d, 1H), 6.95 (m, 4H), 4.60 (m, 1H), 4.15 (m, 1H),

3.80 (m, 1H), 3.35 (s, 3H), 2.80 to 2.10 (m, 6H).

EXAMPIE 13

The title compound was prepared as described in Example 1 using dipheny] disulfide.
11 NMR (500 MHz, acetone-~dg) & 8.55 (d, 1H), 7.80 (d, 1H), 7.15 to 6.90 (m, 5H), 4.60 (m, 1H), 4.15

(m, 1H), 3.75 (m, 1H), 3.30 (s, 3H), 2.80 to 2.10 (m, 6H).

: EXAMPLE 14
5-f(2.4-Dichlorophenyl)thio]-4-

acid (Compound T)

-25 -
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15 EXAMPLE 13 r4-(Methylsulfon ly)-5-(phenvlithio)-6 7
8 9-tetrahydropvridor3 2-blindolizin-6-yllacetic acid
(Conpound S) S2Me N N COZH The title conpound was
as described in Exanple 1 using diphenyl

@@Bﬂo?%g 20 in NVR (500 MHz, acetone-d6) PgT@?é%}g‘m('é?s"
in), 7.80 (d, 113), 7.15 to 6.90 (m 511), 4.60 (m
1H, 4.15 (m in), 3.75 (m 1H), 3.30 (s, 31-1),2.80
to 2.10 (m 611). EXAVPLE 14
- r5-r(2.4-Di chl orouhenyl)thiol-4-(nmethvlsulfonyl)-6 7 8
9-t etrahvdropyridor3 2-blindoldzin-6-yllace tic 25
acid (Conmpound T) -25 “@OO%/_@ZO PCT/ US2004/ 014980
C SxMe \ | S C T i1 e conpound was
prepared as descri bed|ip Exianple 1 using bis(2,4-

di chl or ophenyl ) di sul fi &fe. ¥Thg di®utifi de was prepared
from 2, 4-di chl or ot hi ophen sing Br2 in ether. 1H
NVMR (500 MHz, acetone-d6) 8 8.55 (d,1H), 7.85 (d,

111), 7TRSitlSomgolnd waspréfdrell S deldibed 8§ HRandh u:]rg)sbis 2.8

: dichg: ,engﬂ%i%lﬁ'%%.) ghei%gu rﬁ(;:}g 45%35%9%8%&%11&0 iopé nyl us gBrzinether.

TH NMR(09 Mg, aietopordad 233 (el 7.320sf 150y 71.90.@, TEDS5.65 (d, 1H),
4.55%m! BHI ATYE, 0By 3 YOG 18,8135 0081, 2H 1 Ml tic acid
?né’oﬁ-gound(q{wmém Sﬁ?& cl @%MCO%QIEOSZNmf%?aFﬁe title
compound was prepared as described in Exanple 1 from
3- chl oroni coti nal dehyde EKWdEEEdSycl es p. 151, 1993)

5@ b Bihio i R IsuBNE . ERE bR ofa % TR o1 -6-vilacetic acid
addi the azide to decalin at r :
Compoun
SOgMG
N S‘QC'
NNy COLH

The title compound was prepared as described in Example I from 3-
chloronicotinaldehyde (Heterocycles p. 151, 1993) except the terminal cyclization was performed by
adding the azide to decalin at reflux.
1H NMR (500 MHz, acetone-dg) & 9.20 (s, 1H), 8.85 (s, 1H), 7.20 (d, 2H}, 7.00 (d, 2H), 4.70 (m, 1H),
4.30 (m, 1H), 3.75 (m, 1H), 3.35 (s, 3H), 2.80 to 2.10 (m, GH).

EXAMPLE 16

(Compound V)

COzH

The title compound was prepared from the product of Example 6 Method 1 Step 8, as
described in the procedures outlined in Example 1 Steps 10 and 11, using bis (4-chlorophenyl)disulfide
in Step 10.

-6 -
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1H NMR (500 MHz, acetone-d6) S 9.20 (s, 111), 8.85 (s,
111), 7.20 (d, 2H), 7.00 (d, 2H), 4.70 (m 111), 15
4.30 (in, 111), 3.75 (m 111), 3.35 (s, 311), 2.80 to

611). EXAMPLE 16
“%"b*?*(ﬁ’% or ophenvl | t bi ol - | - (et hyl sul f ony| F<F/US2004/014580
8- di hydr o- 6H pyri dof 3 4-bl pvrrolizin-8-yllacetic acid
(Compound V) SOZMe N S Cl | N 20 002H The title

conmpound was prepared fromthe product of Exanple 6
Method 1 Step 8, as described in the procedures
1 MVIR (5000, acefonag)l 58.25-83 @ SH)L 0.780d5 &d,, 1S 1207 17i (&, 21D, 6.97-7.04

. 58 SRS TREAP 38 o O Ak PPRIR 1306 i 15921 G, 19, 259

3.084me Drs6dBY3 (B, §HR 346234 (hAE).1H), 7.71-7.75 (m 111),
7.12-7.17 (m 211), 6.97-7.04 (rn, 211), 4.45-4.51

(m 1H), 4.32-4.39 (m 1 73-3.80 (m 111), 3.29
(s, 311), 315321(m %‘ﬁ?—’ég 3.08 (in, 1H),
forcbeR1) Taluoicl Hinethsh /2.3 frretratifiroc foldpXAABliE ol Y.y

{Corhohad %Y~ Chlorobenzyl) 77fluoro 5- nethanesulfonyll-l 2

-tetrahydrocycl opent a( bl i ndol -3-yll acetic acid
(Conmpound E) nr-COZH N O=S=O1 \ 10 CH, C Step 1
(+/-)-(7-Fluoro-1 2 3

4-t et rahydrocycl opent ak bl nqcu 3-yl)acetic acid ethyl
ester. OMEt N H A .@ %040, 00 g of

4-f| uoro-2-iodoaniline, 5 f ethyl 2-(2-

oxocycl opentyl)acetate %ﬁEOEE%ZEQ of p-toluenesul fonic
acid in 100 m of benzen€ was reffuxed with a 15

StepDean- St G-k @ 3 pehidoatinpapitéindol 3 oid)adddb aciddilivd Ester.
this tine, the benzene was renoved under distillation.

Then, 60m of DVF wasradded d the sol ution was
- degassed before 19 ni o@ I s PR e

H

A solution of 10.00 g of 4-fluocro-2-iodoaniline, 6.57 g of ethyl 2-(2-
oxocyclopentylacetate and 121 mg of p-toluenesulfonic acid in 100 ml of benzene was refluxed with a
Dean-Stark trap under a N» atmosphere for 24h. After this time, the benzene was removed under

distillation. Then, 60ml of DMF was added and the solution was degassed before 19 ml of Hunig's base

followed by 405 mg of Pd(OAc), were added successively. The solution was heated to 115°C for 3 h,
then cooled to room temperature. To quench the reaction, 300 ml of 1 N HCI and 200 ml of ethyl acetate
were added and the mixture was filtered through Celite. The phases were separated and the acidic phase
was extracted twice with 200 ml of ethyl acetate. The organic layers were combined, washed with brine,
dried over anhydrous NapSO4, filtered through Celite and concentrated. The crude material was further
purified by flash chromatography eluting with 100% toluene, to provide the title compound.

"H NMR (acetone-dg) 8 9.76 (br s, 1H), 7.34 (dd, 1H), 7.03 (d, 1H), 6.78 (td, 1H), 4.14 (q, 2H), 3.57 (m,
1H), 2.85-2.55 (m, 5H), 2.15 (m, 1H), 1.22 (t, 3H).

Step2: (+/-)-(7-Fluoro-1,2 3.4-tetrahydrocyclopenta[blindol-3-vDacetic acid
F
\]::::[:§;:j~ﬁ,,cchH
N
H
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-Stepf_l, me, t e =1 Kedi L, i_u.nunnil_l-l‘j nzy Dyaih

foll owed by 405 ng of Pd(QAc)2 were added

successively. The solution was heated to 115C for 3 h,

then cooled to roomtenperature. To gquench the

' 300n10f1NHCIand200n10feh

v%(ﬁ%?édo%‘romre added and the mixture was fil th

through Celite. The phases were separated and the

aci di ¢ phase 20 was extracted twice with 200 m of

ethyl acetate. The organic |ayers were conbi ned,

washed with brine, dried over anhydrous Na2SO4,

filter edonlolotimhvf Ca4 p bvBhastr fanSept intdedl ofiehgdrofd@n (THF) at
roo RhRbhdle, Wﬁﬁ, of Mvebﬁq{ﬂfow@&' B)'f 3 h]EQf EN Ngdaﬁ mﬁ%ﬁ%e%{rﬁhgr% AP By reaction

.elutln vg 0% t o] uene,
%ﬂ' infg amraf%%@péﬁll @n&&lngszttgl a;cetaiie@togﬁc)/ §N HCL The ghpses were

sepa(:a!hjl and te acidic Plhs elas ekirhered GwidSwith BOAL HIhe dtgahit 14y@rs weekbmbined,
waskied Svith (bbihe, dﬂé‘cf)over?an%&s §04r&nd é)'goratai td ﬁa)(légs tolyild a drudeil that was

(t ,@13 25 Ste () -)- ['uoro-1
“SEdéPSts BH SR éﬂ'ﬂfﬁi’)bl i ndol 3 yl )acetic acid COzH
"HNWIR Hceta&?ds)mmslmgw @Hﬂﬂﬁ?@@@h@ﬂ%@& (8o, @), 6.79 (td 1H), 3.56

I fnt g,ﬁjc?)r lin 14
(m%]@%‘g??g%% éﬁg OIFQ'F?@( room n@%?{g’[ ure, 7 rrL of
MeCOH foIIovved by 7 mL of 2N NaOH were added. After 2.5
Stepl$; t he [(€3€¢I-bioto-7Hluriol;E3 MREaHYHER bpérM[Bl iAo SRR Q&Y
funnel containing ethyl acetate (EtQAc)/iN HCl. The
phases were separated and t aci di c phase was
extracted twice with ENe e_ofglanic layers were
conbi ned, 5 washed.with , dried over anhydrous
Na2SO4 and evaporated togdryness to yield a crude oil

t hat wa ed a uch in the next step (>90% purity).
1H NVR (038 SF30 £t by i HopyStep 2 A0 purtyyim 3 Bl ofgyridine, 6.85
g of pyridjnivny trBdonfidkd 90% pirity)Ava® 4ddedl et, 40°T] JThe SrspeRsib ®as shdddfor 10 min at

0°C %ﬁ;%&médﬂﬁir Z nzlpegatl?rg fog 3@91111( ghen'sﬁ% ‘solgenmas rgﬂlov%&Qvithol}x/ﬁleaung under

hlgh?-aﬁ . %%e W@awaﬁ Swaol‘fd n4 £ ol OB pd 2 88 g of Bt vees pdded
portibn wihe ko-tBe 4ol slueitn 4 0XC i The st3pliision NaBitirtl 60 1 Rm&Ck 18°CaM Wirmed to
roongteglper&mgffortaﬁ Qdd‘ﬂ%%gi 1f5 EI%,F” ﬁ'étt@?%tﬁ ﬁ Qhe%Oo/%(p unrulxttu}(e)dvals g‘ﬁ%@’c&] Il'yL the

ﬁr i.di ne Iu m rom
Hiomat Gkégd%!aa:@sﬂwat«va& mmsegwmrﬁmnelwommmgbmemm The
laYeffS @@feﬁﬁ)amtﬁnl agd the dfgardCapan dfaw\mersh@ldmtlnvalem,dnme dﬁmadi\ai dnhglrous NapSO4
and éo%enégec{n Thi e% gw&s I&?ed%a%ﬁ& er Cpun gagofzg\é&%%;e ngict s\%g 5

heat1 ng un
'H NS Geohe ded 00 (s 15D, S i, 2008 G B.62 0. IFB12. 98665 (m, 4HD),
2.56 gl em), 2.p9(dh,itBM W se to the cold solution at 0C. The
suspension was stirred for 15 mn at 15C and warned to
roomtenperature for an addltlonal 15 mn At this

%2004/014980

acetic acid

To a solution of 2.13 g of the acid from Step 3 in 10 mL of THF, a solution of
diazomethane in ether was added in excess until complete consumption of the acid as monitored on TLC.

Then, the solvents were removed under vacuum. To a solution of the crade methyl ester thus formed in
20 mL of DMF, 539 mg of a NaH suspension (60% in oil) was added at -78°C. The suspension was
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addition of INHCI and this m xture was poured into a
separatory funnel containing brine/ EtOQAc. The 20
| ayers were separated and the organic | ayer was washed
| r, brine, dried over anhydrous Na29 and
“@olﬁ’@gw‘?{?@t ed. This material was used vmthoulpgﬁlﬁ%"ﬁ‘g?”%"
purification in the next step. 1H NMR (acetone-d6) S
10.77 (hr s, 111), 9.84 (br s, 1H), 7.09 (m 2H), 3.60
(m 111), 2.95-2.65 (m 4H), 2.56 (dd, 1H), 2.19 (m
IH). 25 Step 4:
stirrgdpr Y0-mif 2’ Grroeldd {gdinehi781bd meatéd with .70 i o-dhldotBnzyl bromide.
AfteﬂS ﬁﬁi fh@%&‘aﬁi/ecvl/ag Q@Hﬁe@lt@d)“brﬁg@bm gméﬁllrl: wasas%?rgd for AFhd, ?J: this time, the

ﬁi 8 lution o of the acid
ma%tne‘}ff‘s 9upied 8 fhe aftiop Y mty of SPUR st fistep 3 A e eperaory
Tunnel doetpining $N FTHED Ach Tex kg swern baphraed adl it @ganizngun@dsivashed with

brin®) fin&chﬁer%hﬂrdﬁ NIt Efhcddfatdd: Ghe akPlattDBReridl R8s hydrolyzed using the
‘ﬁlée fﬁlg were renoved under vacuum To a sol ution of
procg c};F

e RSteRy Theryde opaferial wag furiber quificsby witugomyith
EtO5GR:xnys wfpravidualid isle s@agoandn (60% in oil) was added at
'H miiSCTfaaeSté&d& Oﬁtp;gggﬂsmt{)\/\@m (d-é’f% W% aoﬁﬁ/ 71663(871@1) 692 d, 210, 5.90 4,
stirred for
1E), 3fAih 17 304 o L AT G %ﬁﬁ(ﬂdﬂ@g? a0, 358 . 0. Ms
APCI/h i HBeiz@i-Hpr om de.  After 5 min, the tenperature
was warmed to OC and the m xture was stirred for 20
mn. At this tine the reactlon was quenched by the
__P_é.dd| ti ofkExbrome 4-ghdorol sengyDei-finore,d.2.3 ditstrahydeocyelepepialblindol -3-
ylladerit i separatory funnel containing IN HC/EtGAc. The
| ayers were separated and the organic | ayer was washed
with 5 brine, dried oger rous Na2SO4 and
concentrated. The al kyl riterf@ was hydrol yzed
using the procedure desg Step 2. The crude
mat erial was further purgfie ¥ turation with
Et QAc/ hexanes to provi de the title conpound. 1H NMR

(aceto nf—nggﬂ%ﬁ %182 e él§. 8 Qfl'%_t%p A?&mg%gla&)? Odt 8 E,J\BS added 780

uL 0%(37 A )-(lzﬂ @Pﬂ:lyl)e@y@mem hg_ $qfutions waeopled (v rpom tegpprature agibstirred
overfigiit, TheBalt récoved((0d &) dklporystallZed Z(gﬁlh wlﬁl MlO mVIBf £roHL A\ fter filtration,

The"gafngbg 'I%hzobf'a%%ﬂ é/es ne% léeé %ﬂh:QZN 1337.8@1 &'ﬂdgct T’aﬁexgacted with BtOAc.

Y SPoakad dﬂ@ﬁ’f% Brisd Ryey ankydraps NagSuapd epgpegirgipg. The material
was ﬁm&mm alpaBof B2 hbelding avﬂii (Ek(]lktd to prodiice Zhe3itle gnaﬁfiomdﬂ.eRaﬂitldn times
of the Iwo EHE?IRIOIIIGI'S Qer]é reosperégivelyo'; 5 min t 89 f&hn‘a’.‘@sk &9 €0 umn, %exanelz-

propanol/acetic acid (95:5:0.1)]. The more polar enantiomer was in 98% ee.
ee = 98%; Retention time = 9.4 min [ChiralPak AD colurn: 250 x 4.6 mm, hexanes/2-propanol/acetic
acid (75:25:0.1)]; [olp™ = +39.2° (¢ 1.0, MeOH).

Step &: -[4-{4-chlorobenzy]}-7-fluoro-5-(methanesulfonyl)-f .2 3 d-tetrahvdrocyclopenta
indol-3-yl}acetic acid and sodium salt
The acid from Step 5 (15.4 g) was first esterified with diazomethane. The sulfonylation

was accomplished by mixing the ester thus formed with 16.3 g of methanesulfinic acid sodium salt and
30.2 g of Cul (I} in N-methylpyrrolidinone. The suspension was degassed under a flow of N2, heated to

150°C and stirved for 3h, then cooled to room temperature. To quench the reaction, 500 mi of ethyl
acetate and 500 ml of hexanes were added and the mixture was filtered through a pad of SiO; by eluting
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6. 84%!1 @HSM gUi, %%t(

pL of (S)-(-)-1-(1-naphthyl)ethylam ne. The sol ution

was cooled to roomtenperature and stirred overnight.

The salt recovered (1.7 g) was recrystallized again

nmL of EtOH After filtration, the whi
%Opﬁﬁ’g%f't obtai ned was neutralized with I N° Hdutsgorqgmwso

the product was extracted with Et OAc. The organic

| ayer was washed with brine, dried over anhydrous

Na2SO4 and concentrated. The material 20 was filtered

over a pad of SiQ2 by eluting with Et QAc to produce
withtH@A¢.| THeorganio phaies were, comenieated. dhe ¢rideepdl wag flistolved with EtOAc, washed
threctiAdhtwithMfeS onb@ifiR uﬁmfbﬁﬁ&; disaadvyr adhyaroi NafBod, SltefedBindconcentrated.

e pgid it o Moo o R PR g st fn 00

tolugag to:S(&S%meem BiAcon Ptqvlﬂé 14:8 of the mfmaieﬁ:lastcraWEalkwﬁDydmlyzed using
the ﬁ&%&'ﬁ@des&ﬁ@dﬁs% %a@abmﬁghérw;dc&m@c' d

recr}%@m%% fog%’%oro enzyéan??fglfoﬂvgégyéﬁ% r%%t\%g B&ul fonzllel)O ?

H NMIR (590 tvﬁizraedwmd@cswmm Qe EDD15T (Lo V&8 §id)} Balet, CHRC.20l(m, 1H),
d Tﬁe.r,;%%%}iz'j ‘?5%%1 @ﬁ B =(1'}§H% §)43\@51H) 2.98 (s, 3H0),

di_azonet h

29y ¥ £ELEE] b 50, $id ROl 20t e o The o S
MHABeBneydepd 11384 Iadad U231 Hz)als8 4, 1304 13A7SEE 15, MM (d,36:=8.9 Hz),
129.80282.9295 (@é;:’)(é—ﬁ{z)' ! G(H%:.Xb@w ?F) igdip fc,?-_%g }%5“9111 0@ Jx=22.6

penS| on was asse under
o), SU B G P36 Pt MR CAPED Y361 AL D
ee = DEHPReERION dme T 15, S Chird| e ODa@inOT50 xHH0ma] he@:inem-hy |

prop%@kiﬂ%n%ﬂé% ?ﬂ%dﬂg 5: 85 }‘[%%D = %93\% aﬁ‘gig)(ﬁﬂ)b

ture was tered Iut|n
29 wo % W&?‘%S@WSP@%MW@ e@‘ Mﬁtgrﬁlﬁ ol) qlﬁhﬁ above acid
compugd i RtOR HS @f.) wizh ©4. 80k eNin 2atcdts 1NT£LDIE §dkdRn OiThe MQ&‘Inc solvent was

: remcglacf' %Lﬁ’&&u}ﬂ ah&‘%‘xggr%g s%&%%ﬁgolvécn{l ?%L 8{” 15??ro%zﬂ(§>&\’\?un§er reflux. The

over an

ﬁﬂalf"PluF’é Wéﬂfeﬁlwad o8P wh oy disdliation qfifee S@h@!@eTW@ﬂmﬂt wstallized by
coolinp k4 €TheeH&hlihawddiay shit asd%usdaﬁ&mt}%[ G0N with bl tiyR&@ palbtabd

lyopglﬂd%gﬁe?giéh ga&ﬁ)u% o?g%oe/the n?fe#?e%pf?g%cf’agﬁg 5P f;)rlnu e in EtOAc,

Tt he su i ch was
'H %fi@ﬂ YHEPMEG -89 8 763 {ddel i odSdln L=2eBex T.626di 1, 3-8 12, J=2.6
Hz), 7138 (d, 2t1] 22a0n) 610 ¢, PES/=8at8), 306 (cﬂleengziiv\@ BN GG8 B 1MET,,=17.9

S5 30 B A, BEFLGH B o, 150 1,

Jf—lééazoh@&’aﬁa) S 10.73 (br s, 1H), 7.57 (d, 2H, J=8.8
Hz), 7.31 (m 113), 7.29 (m 1H), 6.84 (d, 2H, J=8.8

Hz), 6.29 (d, 1H, JAS-lM%_i 79 (d, 111, JAB=17.8
He) | 343(m 1H), 2.98 174 2. 94 (m 1H),
V6 g 5-b A2-(4- Heks Fh 2. BiA =

acydo ta doll lacg&QCﬂ ?5517:@6 | acone 56).8

139. 2, 133.7,
133. 3, 130.0 (d J —8 9 Hz), 129 6 128.2, 127.5 (d,
SteplcF=7. 6 Y -fludrd 2. 28 .A- eyclbpaht olB &ti gleid dicyeRdbexdlamine

ngsahlllo(d J =22.6 Hz), 50.8, 44.7, 38.6, 36.6,
ﬂl_%j_b_ mz 436.1, 434.1 (MH) ee =

APCl)
97% Re{*é’r-??-? Mfo P?feofl byegnozd-fpgroquiting inapyions alews vt ethyh(2-
oxoc80Opextyl atetanm(l.5kgyant @diutie adid 002 B! wae hdakd @b fefGLlor 20 RtsOWater was

azeo%%gé%'&%v%)diﬁh a[@%kipﬁaggusg ‘Iing reg'cﬁgﬁ w%et%ﬁgw‘adw NMR and after 20

hours, an 80-85% conversion to the desired imine intermediate was generally observed. The reaction
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15 The sodium salt was prepared by the treatnent of

6.45 g (14.80 mmol) of the above acid conpound in

EtOH (100 nL) with 14.80 nL of an aqueous 1N NaOH

The organi c solvent was renoved und

vﬁ?aﬁ%ﬁ?and the crude solid was dissolved in fTE@”UWM4”m

i sopropyl al cohol under reflux. The final volunme-was

reduced to 500 nL by distillation of the solvent. The

sodiumsalt crystallized by cooling to rt. The

crystalline sodiumsalt was suspended in H2O, frozen
mixinFet was svaghed with EMisaditim ioatb@@e (D phlinhdsy 26 13 b ates dhid gl orgamc fraction

L B S GO L0 e

d1st1}]l%i_az 3%°C}_&15:n expesgrlfet?qgand yiyepcted qgmgleyveq;qzrecogq@m Ghe Sp|zl}0°C range; the
iminé wa8re¢dbered r the MO S4°CHeaktiontis € Ggit 610w3 Heulq%xd%;ﬁ&h% a6

( d 1 H, Tﬂé?%b% tgm{éé%_s: “gi&gtbzfdﬁéd tOiI. gaéa‘eg ity oﬁmmm ace%te (3 eq),

te trazl Iﬁﬁlonm chlcgldg_ go?qhydrgti {heq), palgrglumetatg 9 03 &) an@l N, M-
dimétitylacdRme &mhlzc)onceaﬁatﬁmmﬁhﬁ _1)7365 t"ﬂ{eﬁ@atcﬁdhﬁmﬂ{u&%g Hid 1o 115°C

hlo 7-fl1uo 3
for 52}%1 %‘J an?ﬁ’w 18¢ Qgcl Iq‘gl%glﬁt &lfbﬁﬁ% I'nd 56119 W @c‘%ats ithen 5‘5‘1%6 e misare
was etE;gg RiyPem pm,pergp@domy hogp Thy xéig:uggn mixture was diluted with water (1.0 volume),
wastlettvith toluehd (3R0.95 loliZue3, Fhe b@fe&ﬁ piaE ReyelaRa N lsﬁ bl ECBand

et Ay AL BLLIS A B Rl by 82
withyaef (Gyplumep Togharisae lighpbmwy sofuties sesudded dicysloberylamive (1 eq) and the

solutiddl Wad ktirfed aCio6m eéﬂlp@ﬁtuﬁﬂ’br Muﬂé‘ %E ek WA fi‘it@tfeh \Waste Witk Byl acetate,

ter t ro r em)v
tertbgtgymes@ilar K% and 5? tﬁ% fh@é’gf’ ¥ SFS&Y |98\%3% by NWVR
TH NMB (0 mdiz, @@C 75 fhﬁbzﬂr(s 1Eg,7. 16008584 D682 &, 18D, G2(bt, PH), 3.6-3.5 (m,

15D, G08 2199 G} ) NESI-DH B B @B@ IE? # by 18P585¥85 (m,Efb@) 1.83
(0]

«, 4\%3%@?&%%\({93% %M B ES (856041614880° 11 &

nate (O. 2 voI umes)
for 15 mnutes and the organlc fraction

Step@Y aPOr ag 26
vacuum (
30C, t R

cooledge 62p eth iCh PyhdinSQ-<d.) G addwide cmetshc& and WdRGS1uMFSvas added dropwise

bronfiRY9Y %«? $6he} D tB ES? m}nll%s i&ﬁﬂl&mﬁ é rdifie ﬁet&éaﬂh%o e Q15 C. (ar

%L{Sa% %gh‘_ 3% puri t er ne
i a@&et%efaa%e@% wsm}?@davefﬁe@aﬁmwas needed.
Evemltaﬂ]l, at ﬁtoﬂtﬂlbid)ll,tmn bfeirdime’,] tho ttiythra bEoamt 16dsehigail) defier completion of the

addlﬁgﬁntﬂg %?Qd'ti%ﬁ @%ﬁﬁ@n@&%{m © 14 ‘% %cem?z?adﬁ? 94 eq_) was

I et Ce a %g Concentrat
then e&d%s"fw s PRI Chitheau s W iancties Gh BT of fipg was added
at —15 °Q enit e dixthrakisapeifol Mo G Ahindtdd t6 e Hﬁm@é)@méfn?was%ﬁng (about -5

o n mi xt ur e

© f 18R bk Ao BB e S S 0, S mo mor
exoﬂwaﬁ was crbla%r'é'& i remnaipeaine was @deddhamrelhe wholewperhtind togk ipund 30 to 45
minute®) uene (3x0 75 volune). The aqueous phase was

aC|d|f| ﬁ'l 659 extr ctedvvl

Cer t butsfersapRgion e eplbnye s el Fbon Kinuripu s 1
hom@pcb(@megtnmda@‘hq @mony@pcgnmhgmhed to methyl t-butyl ether (MTBE, 0.8 volume)
and a 10% aqueous acetic acid solution (0.8 volume) was added. The mixture (crystallization of salts, e. 2

pyridium) was aged at room temperature for I hour and filtered through solka-floc. The pad of solka-floc
was rinsed with MTBE (ca. 0.2 volume) and the filtrate (biphasic, MTBE/aqueous) was transferred into
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with water (0.75 volune). To the clear |ight brown
sol uti on was added di cycl ohexylam ne (1 eq) and the
solution was stirred at roomtenperature for 16 hours.
was filtered, washed with ethyl acet

J&‘ﬁraﬁﬁ{séﬁo met hyl et her and allowed to dry t 3?[{%%0"{%@989
title conpound. Assay: 94 A% 15 1H NMR (500 nhHz,
CDC13) : S 9.24 (s, 11), 7.16-7.08 (m 211), 6.82 (t,
111), 6.2 (br, 211), 3.6-3.5 (m 1H), 3.04-2.97 (m
211), 2.88-2.70 (m 311), 2.66 (dd, 111), 2.45-2.37

an egtpactof. Ahe oZark@piRse)as (Mashe® widlbvaterl(0 8 Jolufre). Thd MTBERx@ict (i,

concdttiated akd Switched s 1&?’0}9)& 'Eﬂ:ohoil%[@&g 0bs }éltuﬁna t\c; %gﬂﬁft@&gﬁr ound Water
b o Sos e e s34 o g s s s e
overf Irtpny. 8fteqroinpkbiove therwathr @ddit@n,ahteltattanm bgdd 2ot bnd\Additional hour, filtered,
and ﬁQJe %ﬂh@ﬁl)m Y@QWa@P@' 15 QOIBIQE ?llze&'ﬁ’og}oac \{rds qh&ﬁn (h% 8 dpn ért +45 °C.

eq.) was ded 1 n one sho the slurry was a
dropw se br omne (2.5 eq.) over 30 to 45 m nutes
Stepfai nt ai QIMMMMD-U&h\z\ﬁams,@-&trﬁwﬂfmdvdoi&téﬂg]indelé-yl]-

- aceticALig about 1/3 addition of brom ne, the reacti on

m xture was thick and _an efficient stirri ng
needed. Therampasid of ytep Zivagditsalvediin dingethyiaceteypide - 46? ¥i#piydon) and
cesitith earbinx(t (2. Reddpea tied inl co patiomFa bl shriivheddd @i pheiottion 4-

ch}oPJbeszgﬁgﬂéd@&‘%' dyh o thd ﬁk?ch%%@%a{ N §H Sl 5 CPV\?% b%%ﬁ Gad @bled to ..

t'1 onal ce I C acl
and godium hydeoxidg iy 40 %ﬁﬂéﬁrasaqﬁirw&malﬁ@s GoTpReragR0sq 19 +éﬂ:r ). The
reaci6h Was\ugeal aasibiatiopar 3 hars, ¥doke to 10én Mp&ﬂa&fb @l trdsREred@® an L

extr?cqg el‘t‘il !%rtlon:'o@as 811%&(1% &H&Pﬁg%&%{afe AR %‘%umesfand %%o?elgtto -?15 °C. The

0_ens exo er m Wa
soluﬁ%was eﬂfh@ed wish B O tpipfls 2 dpervere perovaisd m@ﬁh%armw\lmwas washed
withaiaed (2x3 vElasts. IPAc slufien @¥son@eikd 280 switched tv\hearr(orsemmraﬁ to
crys&ﬁﬁ% %E,{Hﬁr \Aﬁ rs(g )\évgag;ragrg overggia S %%r&%hezb&pcg s %ltei%qo g the title
compeune:t Blag, bat&h carbe dgedin deioym ap#40 Worddionison, t he batch
was warmed to roomtenperature, aged | hour and

concentrated. The reacti Mﬁ was switched to
met hyI t- butyl et her (MBI lunme) and a 10%

+/- )l 0 nlg anyl)ethivil] eV -fhirokq F-inethane sl Bnw-A |2, Birkete fraisdyocyd Jai blindol-3-

_v”aggﬁ@ (ﬁ)ﬁrﬁ ggpystallization of salts, e.g pyri d| urr)

was aged at roomtenperature for 1 hour and filtered

through sol ka-floc. The pad 06f sol ka-floc 35 was

rinsed with MIBE (ca. Q@ ] caxdl the filtrate

(bi phasi c, MIBE/ agueou nvag transferred into -31 WO

2004/ 103370 PCT/ US20041021498 extractor. The

organi ¢ phase was vvash@d'ly\mon (0.8 volune). The

MTBE extract was concen(f)rat ed and Switched to

I soprop al cohol ‘SI PA, 0.25 volune) to crystallize

the co B%JW&F coppeuaf way ynthesizodingeroedaneeethbrriesrrigticn pravided in PCT
Wwobmoazhovyaslised®oh fubr3ol20bnur . Addi tional water (0.33

vol unmes) was added over 1 hour. After conpletion of

the water addition, the batch was aged for one

addi tional hour, filtere&XAMBENinse with 30/70

(+1-)-[9AL DhloRIberdzOD-5 Tluta! ulf; £ dekr PITRERRGH -

drieddn th ven at +45 C. Step 3:
?‘%ﬁ)%}lﬁ%% (4-chl orobenzyl ) - 7- fluoro-1 2 3

4-tetrahydrocycl opentafblindol-3 yll- acetic acid The
bronmpaci d of Step 2 was dissol ved in dinmethyl acetan de
(0.416 M sol ution) and
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10 cesium carbonate (2.5 eq.) was added in one
portion. To the slurry was added in one portion 4-
chl orobenzyl chloride (2.5 eq.) and the batch was

50 C for 20 h. The batch was cool ed
W g"ﬂ)lgumhydromde 5N (4.00 eq.) was addeJCEbgrmé““”m
m nutes (tenperature rose to +40 C). The reaction was
aged at 50 C for ca. 3 hours, cooled to room
tenperature and transferred into an L extractor. The
solution was diluted with isopropylacetate (IPAc, 2
vol umes) and cool ed tg +15 @ the 15 sol ution was
acidified with 5N HC tﬂ!ﬁ‘ ’ La&gps wer e separ at ed
and the organic |ayer s-washed W th water (2x2
vol unes). | PAc sol utiorfsgas co trated and sw tched
to I PA (0.8 vol umes) toS diysta e the product.
Water (8 L) was added over 2 hours and the batch was

fil % er ednd RioGbtfouhdl fad b Sioe S RTBASe IR DAL G B ARDE iu pT
WO%’-&‘S ?OU{PAPHISFh?dLP“éHIIYéP’é’B%nyI )ethyl | -7-f1 uor o- 5 met hanesu

| fonvl-1 2 3 4-tetrahvdrocycl onent al bl i ndol -

yl lacetic aci d( Conpound %%N s O HsC CHs Cl
Theotlﬁle conpognd mas S ! A din accordance W th
acid pQdbposdcd on Jul y 30 2003 EXANPLE 19

(+/-)-19-(4-Chl orobenzyl)-6-fl uoro-net hanesul fonyl -2, 3
.4,9-tetrahydro-1 H carbazol Q -yll acetic acid

(Conpound Y) -32 WO 004/10 3
C2H O' ~CH3 | C

0 P@W/USZOO4/014980 F
ound was synt hesi zed
i n accordance with the

< ptlon @Hovi ded in PCT
W03/ 062200 publ i shed o y_‘@ Q3. 5 EXAVPLE 20
f 4- (4- Chl or obenzvf - 7'ﬂﬁ§§ 5- met flanésul fonvl - | - oxo- 1
2 3 4-tetrahydrocycl onefHaf bl i ndol -3-yl l acetic acid

(Compound Z) O .
The title compound was synthesized in accordance with the description provided in PCT
WO03/062200 published on July 30, 2003.

EXAMPLE 21
-DichlorophenyDthiol-1-isopropyl-7.8

Step 1 " 2-Chloronicotinaldehyde

To a solution of diisopropyl amine (110 mL, 780 mmol) in THF (500 mL) was added a
2.5 M hexanes solution of n-BuLi (300 mL,, 750 mmol) at —40°C. Afier 5 min, the reaction mixture was
cooled to ~95°C then DMPU (15 mL) and 2-chloropyridine (50 mL, 532 mmol) were successively added.
The resulting mixture was then warmed and stirred at —78°C for 4h. After this time, the yellow
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FO .""AOH NOSO\ C CH3 The title conmpound was
synt hesi zed in accordance with the description
provided in PCT 10 WO03/062200 published on July 30,

MPLE 21
“@%ﬁfgﬁ% chI orophenyl)thiol -I-isoproQyl-7 PCT/US2004/014980
8- di hydr o- 6H pyri dof 3 4-bl pvrrolizin-8-yllacetic acid
(Enanti omer A and Enantioner B) (Conmpound AA) 15 '/ ct
No\ O NO Step 1 2-Chloronicotinal dehyde To a
solution of diisopropyl amne (110 nilL, 780 mml) in
suspPpEon(vRe Cooketl peaivete -8 defose DIED (. ﬂ)Mahaidadl eBhedimhlutacdon mikture was

warfled3Y Ll78°@?!19@ stifled athR{ tmﬁ)ﬂ:%r 1.90 @he étaéti%ﬁ el 8’3 ]glolﬂ%d into cold

sl 0y o2 s o e s
to 7éu&me®s¢0uellagcr aevRdactedEines tilessudithi BIQA¢T The dombindDrdatie tyer was

K e § St

e et “%W 4o b N0 B sed.The
mdﬁaﬂgﬁéﬁgvaa i) P84 PaRLHict #9 bl aR A grapivpt foRgl OREhexancs o
1005360 Ak the pfadect fanalstalibad tnl coll haxaéslt6 fieMalk: titlb@6mRind B a pale
yeliow &kaand stirred at that tenperature for 1.5h. The

reaction m xture was poured into cold aqueous HC

(3N, 800 ni) and stirred for 5 mn Aqueous
Stepdoncent Mathg v e to 7.5. The

A so%Uﬁ? Qllﬁsch!log%ﬁ%rot!ﬂ@ﬁetﬁ)&g 2%t e%Q%:ﬁ(ﬁ%a;ud @%ymz{dﬁac%t%& 2 mlL, 349.7

e _conbi organic
mmw eORH{ 468 FRhnwas aaﬁiqdéaa eplsion % R3E NaQMe faef0l] (30f11ﬂI- 845 o) at
20 o&n fhcinemelttmmiade wasfonitelkd ael mamdtafddal ~-m9c &Lh‘fnk 170] BO min. addition.

e AR AP A B i

BeieRi s Thyyaneasion was dhep nm%ﬂ Qo panisieof ics ascl NH&L rhdthe shury
was ﬁlt@recbaf@owgmu.md stgging Tha lpeducy ehd washalotithadold ) OGné prahen dried under

Ao e sl 5 Ol oSOy ey T peasion wes

| ﬁlte% ugympagiof silieargely weah%mth Ed#lld hy tierate 20s Gngentra@Ounder reduced

S}l 2 BEL Yie dOR6 BlAIrSIutt3vhs dbiihed. 349. 7 ol )
Presl n I\I}Ea0—| %1%%1%) (%gg addedﬁ%ro ua sol uti on of 25% NaOwe

in MOH (80 m., 349 nmmol) at -
Step 3 Meth: l4-chloro-1H— rrolof3.2-clpyridine-2-carboxylate

A solution of methyl (22)-2-azido—3-[2—chlor0pyridin-3-yl]proﬁ-z-enoate (21g, 88
mmol} in mesitylene (880 mL) was heated at reflux for a period of 1 h. The reaction mixture was cooled

to room temperature then to 0 °C, and the precipitate was filtered and washed with cold hexane. The

-material was stirred overnight in 1:20 EtOAc/hexane to give, after filtration, the title product as a pale

yellow solid (13.2 g).

Step 4 Methyl 1-chloro-8-ox0-7.8-dihydro-6H-pyrido[3.4-blpyirolizine-7-

carboxylate

To a suspension of methyl 4-chloro-1H-pyrrolo[3,2-c]pyridine-2-carboxylate (12.5 g, 59
mmol) in THF (116 L) - toluene (460 mL) were added a 1.0 M THF solution of potassivm tert-
butoxide (64 mL, 64 mmol) and methyl acrylate (55 mL, 611 mmol). The resulting mixture was heated
at 100°C for 18h. After this time, the suspension was cooled to room temperature and it was poured into
a mixture of saturated aqueous NH,CI (400 mL) and hexanes (400 mL). The solids were decanted,
filtered and washed with H;O and hexanes to provide the title compound.
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20 oC. The internal tenperature was nonitored and
mai ntained at --20 C during the 30 mn. addition. The
resulting m xture was then stirred in an ice bath for
“ﬁFﬁﬁﬁ ours, followed by overnight in an ice 15 bath
old room The suspension was then pdGreF>Yhtyeso
a n1xture of ice and NH4Cl, and the slurry was
filtered after 10 min. of stirring. The product was
washed with cold H20 and was then dried under vacuum
The crude material was dissolved in CH2C12 and MgSO4
was added. The suspension was filtered through a pad

Stepd Sil i eangR) 6.7 WRSRE W hidb LR Roli-ihli80k | tTat € was

concent% %Fd unde reduced pressure_and a belg
preci pi tQ 8°T9@m6{ of e RIEYEPUp st erppdded isepropgect GhHY mlhaed
conc2@raBdéii’l G2.(MpLhwikh kbatidal a0t (T fdr ply r'The rexbBon mixture was partitioned between
EtO&c ﬁﬂdméﬁtl'fdj NBre Argamt PRy Wvad s@pa&te‘ﬂoévﬂﬁdrﬁéh B 5rovRt B kitte comy ound
(22) - 2-azi do- 3-[ 2-chl oropyri di n- 3-yl ] prop- 2- enoat e
g, 8 mmol) in nesitylene (880 nL) mas heat ed at-
Stepréef | ux 6. Ddihofo-8H pyridb imIg-dik Xt Ur e was

cool ed 1§ PmixARMbL {CARES BT arh Iﬁﬁgﬁflfgo[gtl-%yg&%gﬁg&e 508,243

reci pitate was
i hEleg e\‘?ﬁﬂ‘éﬁ"&"é@‘%ﬁ?‘%ﬂ%@%@) V& hPYmemo)) gndjtriplpnylarsine (2.70 g, 8.2
mmdF} IO e00ankc) WE(B a@ﬂeﬂ @jbulitopropddyl dt4nBiric@NE0 &, |29 O(D iniﬂoB The resulting

mxxtﬁfe%yﬁefgas@eﬁi ah :-m- d at ')ﬁeb %&gp%a%l 09 lél}% sgl)/én w vaporated under

dro-6H nvri
fed“a@dwrwﬁ GFi A csie W@@rﬂ%féw e BSBETo e fhemfiksred over

celiterdhéitle compouvnd was purified by flash chromatography (50% to 100% EtOAc in Hexane)
4-chl oro- 1H pyrrol o[ 3, 2-c] pyri di ne- 2-carboxyl ate (12.5
, 59 nnol in Tlff (116'h - toluene (460 nL) wer e

( 64 ni, Tnﬁﬂsh ))f aﬁﬁbrds@hﬁ%lmmﬁwmﬁmﬁ&[é mpm@ﬁzln-s -one (0.60 g, 2.8 |

mndf Mﬂ&p}f;b%ostpﬁén%a%&a?&l B 4“16 g:ﬁ (gégL)caa J%Q(ngsoagéed 80% NaH
(012 & 3:9P manep ctherepqtion miwdure wawélswwg wveuﬂ 101G, thea tonogpmtengerafure. The

reacﬁtihtﬂﬁﬁtﬁk@ﬁs ﬁﬁbﬁﬁ%ﬁ) shikfed (OO abd-ro2d THE hﬁﬁ)hﬁé%s %Qrated dried

nt ed 5 fil washe
oex MR e s PSRN Pl lévdfla%m?ﬁ!egmvh bhgoncin
Hexg@D4/ 103370 PCT/ US2004/ 014980 Step 5
1- Chl or 0- 6. 7- di hydr o- 8H pyri do[ 3. 4- bl pyrroli zi n-8-one

X

L BT -1 Ry 5% 8 - )
with h e'&t i ng'ﬂall Oﬂ.ﬁwzﬁbfl-lhdpmpaﬂybﬁ Wdﬁwﬂno@iﬁlupyriﬂdi[Bl,l44b]p§}rﬂ6112m-8-

: yhdd%@ﬁﬂﬁﬂoht@fm Y ﬂl in ﬁlegf{%ﬁﬂ(}-@ &lﬂ%ﬁ:@&o ﬁ.@ Ef %{a fhixture was

e . was evaporated to prOV|
%E}ﬁ of%{egor)s'ﬁ '%Iie ﬁ&;?re%ov?r ﬁ@ac}@iagqrp,t?g,tp p@@{dgthe title
cmmnmmdnynoI|2|n 8-one To a m xture of
1-chl oro- 6, 7-di hydro- 8H pyri do[ 3, 4-b] pyrrol i zi n-8-one
5.0 g,.24.3 mp
et on 3 ygnypt
tri pheng]jgﬁohzme-ﬂgc&@e g, 8. 82 10 rmol ) | n DI\/F (100

nL) ma
| Sréfi’ﬁ&ﬁt‘] bt ﬂ%’(‘ss dgc%?o%ﬁé’n}?ﬁ&ésmﬁm@ aS S i 9) HCH,CL (5.6
l) ﬁ@%&déai SC g@%ﬁma%@éﬁsu&aﬁ yellowguiktrreTrae stmi\atemommeramre for 1

h. This sqiaion vacladdedi®k solution of ethyl (1-isopropyl-7,8-dihydro-6H-pyrido[3,4-blpyrrolizin-8-

yL) acetate (0.15 g, (.52 nmimol) in DMF (5.6 mL) at 0°C. After 1.5 h at 0°C, the reaction mixture was
poured over saturated NaHCOj; and EtOAc. The organic phase was separated, dried over Na;80,,

Ste
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reduced pressure. CH2Cl12 and celite were added to the
resulting mxture which was then filtered over
celite. The title conpound was purified by flash

raphy (50%to 100% Et OAc i n Hexane)
@@?%‘F%ZE) (1-i sopropenol -6 7-di hy-dro- 8I—I—P@7Flisa‘39[”§ﬂ98“

4- bl pyrrolizin-8-ylidenel ethanoate To a solution of
1-i sopropenyl -6, 7-di hydr o- 8H pyri do[ 3, 4-b] pyrroli zin-8
-one (0.60 g, 2.8 mmol) and triethyl phosphonoacetate
(1.00 g, 4.46 mmol) in THE (24 nlL) at -78C was added
filte®0 0 dNhporafdd, The title cbmPHindwad purifiediey flasadirorutographi (30% (WE0% EtQAc
in H&dahowed to warmto OC, then to roomtenperature. The
reaction m xture was poured onto saturated NH4C1l and
Et OAc. The organi ¢ phase was separated, dried 20 over

StepN82 SO4 ﬂtﬁwadl)thﬂ-&—ltdﬁdpﬂ cH-paRloBuUrbhyrelzin-8-
by fl as Lomf ography (40% EtOAc in  Hexane). Step 8
Et hyl -|so ro ¥I-78d|hydro 6H-5'1 ri do[ 3
4- b] pyr ITBF‘F‘%WFPHQ sthyl A2-HB-Adichipgorheny ilmqprepﬂé’ﬁhlwydm -6H-

pyrida?E)-blpderblziByDacinyd (083 #,-050hiadl0m SHFTY i dad ﬁeéﬂ 0d. PWLY Ris added

1.0 Mﬁ&@ﬁig%%y !S 'rrﬁllﬁ)ﬁbe g‘g&%ﬁiﬁ%% %Aﬁggb (§254 [ﬁlﬁm%s zlddfch and the solvent

was W&gorafgé | "Fl}eé‘%fldﬂﬂ Uéﬁrtal@ ap ImESPAHELQ. grd the orgiméc Iajer wes \@slmlgvxth HO
and bridet aft&d:lrﬁﬂﬂNa@em, scilii’tlﬂm @Maﬁlﬂerr&t 08 edaBorRed VIt Seslddewas stirred with

1:1 %tb%L %ﬁ(l gﬁpﬁ‘gn 1 gtrtl% g)ound as [v%}ute solid.

‘B NMRIYRIR 8 B L 64@, §T0, 47-55 b S S5 2. S 2 H SRS 25,
3, s1@cs9amsn{)m IR030(m, MHy 468444 eﬂlglﬂi() ?ggm?;{ﬁjﬁ, 3311 731&1 4. igltﬁa, 1H), 7.33-
was ad
739%%2%%2 z_%pﬁ%é W )%ﬂ@%%ﬁ; ting yell ow mi xtur e vvas
stirred Pf?d&'etrﬁft%mé%wqum@ﬂﬁ(bﬁo itg mefiyyl efthi using O¥%l¥4 and the ester was
subjeved tSEHPIOC sdp@raiona Ichitdl Qﬁhoﬂ ehdayt clnralcei OD column 2x25cm) elutmg with

riro Rl ifbgene gt Aa5 kG %z%@ i Gl Spton e o
31.9fim and EPmSIOhleJaE (0@ quh)ahas e setemtiomtind oft36.5 enimeBotiS S it e
hydr@y2Sd aSAEA B b MRS Berafthuleh:ANend BId el BllufouiNase Was
separated, dried over Na2SO»4, -35 WD 2004/103370
PCTI US2004/ 014980 filtered and evaporated. The title
conpound was purified byEKAMMEZRAr omat ogr aphy (30%to

| «1Ric@%u€£o%ethkfﬁulkém¥ﬁbﬁhs) §tf4ﬁﬁnﬁ1%r011%ﬂ'rvﬁ§henvﬂethvl}-2 3,4.9-tetrahydro-1H-

chl or op] o] -T-1sopropyrT-
carbggolg] - S 4bprrroI|2|n8 5 yllacetic
acid To a solution of et hyI
{9-[ (3, 4-di chl or ophery] [ |s propyl - 7, 8- di hydr o-
6H pyrido[ 3, 4-bj pyrr ol tate (0.23 g, 0.50
mmol ) in THE (5 nL and ,-‘»-o- 5 ywas added 1.0 M
NaOH (1.5 ni, 15nm3|d*=!§j irring 18h at RT,
‘HOAc (0.25 nlL) was addecb,_%nd toI vent was
evaporated. The resi due was t ake g.i N Et OAc/ HRO, and
the organic |ayer was washed wth H2%) 10 and bri ne.

stepAf t€r dbyj. N ey Grasi@h il bRRgvas filtered and

evapora e e resraue was Stirre ith 1:1
Et OAC: h&%? puspegrigwof 2meraq-4-flpgreqniling By pongepieated HGI 61.5M) at 10 °C was

slowtyoidpalLanid. OhBagiedtl kdlRios 6f NANO, (1.1 eq). The mixture was stirred at 0 °C for 2.5 hs.
A cold (-30 °C) solution of SnCl, (3.8M) in concentrated HCl was then slowly added while maintaining
the internal temperature below 10 °C. The resulting miixture was stirred mechanically for 20 min at 10
°C, then at room temperature for 1 hir. The thick shirry was filtered and the solid was air dried overnight.
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rH NMR (MeOHd4) S 1.14-1.26 (m 611), 2.47-2.56 (in,
1H), 2.56-2.64 (m 1H), 2.94-3.05 (m 211), 3.81-3.89
(m 1H), 4.22-4.30 (m 11-1), 4.33-4.44 (m 2H),

(m 1H), 7.14-7.19 (m 1H), 7.33- 7.

"‘%ﬁ;“ “g'g 7.59(m 1H), 8.16-8.21(m 111). 155"3?{%{?25"%”9""

product of Step 10 was converted to its nethyl ester

usi ng CH2N2, and the ester was subjected to HPLC

separation on chiral stationary phase (chiralcel OD

col um 2x25cm), eluting wth 12% 2-propanol in hexane
The as¢lidawak reswsperaltdin 061d Bl wldrfiliered Eguan Thodrizd mhtefidl @GS sus@nddd)in Et,0,

¢ " . _

s ] SR b e Blem P T b ARYoRAGA 1Al i,

and B were hydrolyzed as in Ex. 17 Step 10 to give
Stepefant i opgnEthAl @Hﬁbn&n—@ﬂudrh&ﬁm%tb&hmﬂuﬁdazoﬂﬂyleE

2 2 1
( ( F?rﬁ Péﬁ%ﬁﬁgift%ém i %d%ﬁétg ¥ .{th% Acop (95D was added ethyl (2-

m@clp XV%??GFP él g The BixsHS wP&SFw% aaeﬂm forig codlerhgyd he@H was

remd¥dy bevhpdaitiopundk refided foesomeN ht rdsidde Was@iidted #Rh ﬁtﬂ% aﬂd washed with

wate% a&&aﬂﬁé&q&lpﬁsﬂ\%%f(fp hﬁ]ﬁ% fg%lxlﬂé( ﬂg 2 Ia cllrueq] 0%} N%ré()d e con entaated The

uspensi on ine in
reﬂqqawgﬁ( thergppyified onamad of silica eelsqlusing yith idusge- Ihe mtr@wwvaqmmyated and
stirr&lih Biésianss tofiviNatéoBilnfation] the @lle cobfpBudiia¥ b Whits 0BE MY (HAPED ndt 354.2
M+ L for 2.5 hrs. A cold (-30 C solution of SnCl2
8M in concentrated HO was then slowy added while
mai ntaining the internal tenperature below 10 C. The

Stepr3esul t i pg-) PRl [Uﬁuo&“@& HdthyisuB6h feftdvlids- 1 arbd b1 My -acetate
£ 19 SOl et MO0 e b e Do

addedgedivin gribanoRul e oD ow cmm ROIIPCRAL 604 tbbL BE thatmeture for 5

min 864 threX¥@idn ﬁr@s&hbiﬁﬁﬁ&&&@l mm’ctiﬁléﬁ éd;@mo@h@rteszoﬁér @% %@ Iﬁﬂ@éofﬁlg;n
a S
eyl (L oo L aPaT BUe] R rbieg s P dita frter

121 2t 108 °G soplosly Ailitalsvith B@AG ends D HE. waStdled @:acidify thy miitiry. The

susp@x%ioﬁrw‘aﬁﬁtr@d fdr 90 1fir Ad %Ité}e@m;oﬁéﬂ' RN aFR oA hAERE Wi W%tler, dried
§ To a npound _of Step. 1
overigrx} C? ﬁ“dA?f’&’anﬁe #ﬁ eé\@a 8{56 5{1 tﬁvp apad of silica gel, eluting first with

tolugng cropmbeHisaphpelesingtréiet indaiph. withe: Inhix tuter of hevases Bt A¢ ©dlute the
desifdll pfoBiich. Phe fifkdate :h%lﬂ'ﬁleselutﬁg ijltﬁ %e%ﬁﬂuﬁ%gﬁ!ﬁm%td}& PRV E&hc¥rated to

evapor ati on. under reduce [essure e resli aue was
givedhe tﬁ‘f‘éﬂﬂ%ﬂws Etpei@\zd@wcfowagfﬁe(a%q 1z 35h1 @4-Hing

saturat ed aqueous NaHCC3. The organic | ayer was dried

: Stelever Nag -g 91"8—08?( fuik mnvlinzqgtl 9—t&§ih&\¥§ Imbgzgggkl!acetate

purified On a pal ITca eratrn
The fil FP%‘P@W@&M%‘?P&%I%HHM by Pfepmu"e HPLC on a chiralpak AD

preparative column eluted with a mixture of 15% iPrOH in hexane. The more polar enantiomer (longer
retention time) was identified as the title compound based on the activity of the final product.

Step. 5: Ethyl [(1R)-9-[(18)-1-(4-chlorophenyDethyl]-6-fluoro-8-(methylsulfonyl)-2.3.4.9-

tetrahydro-1H-carbazol-1-yllacetate

To a solution of the compound of Step 4 (1 eq), triphenylphosphine (1.5 eq) and (1R)-1-
(4-chlorophenyl)ethanol (1.5 eq, prepared following the general procedure described in Reference
Example 1) in THF (0.175M) was added a solution of di-tert-butyl azodicarboxylate (2.1 M in THF, 1.5
eq) over a 10 min period. The mixture was stirred at room temperature for 2hr and concentrated. The
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10 stirred in hexanes to give, after filtration, the
title conpound as a white solid. M5 (+APClI) m z 354.2
(MtH) +. Step 3: (+/-) -Ethyl 16-fl uoro- 8- (rreth
1)-2,3,4,9-tetrahydro-| H carbazol - || -aceta
v%/(%aﬁmfg)ggxsol uti on of the conpound of Step 2 ('){' Sgfop11980
anhydrous DVSO (0.28M were 15 added sodi um
met hanesul phinate (3 eq) and copper iodide (3 eq). N2
was bubbled into the mxture for 5 mn and the
reaction was then stirred at 100 C under N2
residue wosiphiéiedby sitich gel flhéh dhidumgogpliyCel Stindiwiti7 % EtOz(&c in toi)uene to give the
L 2 eq) were
el BRAREEBOR LT B oSl S0 SOPREE B0 1 * Tohr e o
100 C, cooled, diluted vvlth EtOAc and IN HCO was added
Stepto aci diiR)-9-fies m t(]lﬂoeo h Iﬁsﬁl 2.8419-tetrahydro-

R 2 " r.--' was filtered through a pad
of si | i rraa g:e.huonefme bdi@oﬁﬂdfo‘the%tﬂthﬂﬁ:dﬁ&@@me? 4n@ FRMEnol (0.1M)

B b St Seon

addedjapd ﬁharoéveﬂtrvmﬁrqwe@wmrmm tThBFqﬁ@“ﬁ’r’W?@tt%hee upin BlOAC/H;0 and the
orgahie X36raek Faddhbd wiAHBnﬁéQdﬂé& Bek Rhﬁ(h fiReredtind @oﬁcaﬁrafeﬂ t'1|'h€ residue was

‘ SWIS?W A c nq hrp aalleEimﬁ e prgyluct was suspel\lﬁer{m dregyl) ether and somca%ed for 45

min,| fltgrRy. agd dried @F@Pr Bigh Fmtllhy MSOTG fon3A hri9giss the Grletcomperind dy Dwhite solid.
Ms{:&p@mﬁmhimy}bl acetate The racemc mxture fromstep

or epar at oSy o BB R i gaPh S b Fubitfplppronzot1-
yllagepptciyeng awé for theallpystien joeskion ingten A td giveey mikiupr @ diastereomers: ethyl [( lR)-
9-[(T. S@-ﬁ@éﬂl&@ph%ﬁ}ﬂﬁﬂly%-ﬂubﬁmﬁeﬁﬂ/l@lﬂfoﬁﬁ X1 9Itééai1fdr&-9ﬂ39£}9ﬁgl 1-yllacetate
and gﬁﬂ E&S)od’][( JI% (2 ]t:dorophe¥|yl?ethy rtl) ﬂuoror]SaL‘ru:aﬁ-rryf)l(xjﬂ‘J nyl) -2, 3 4 9—te11'ahydsro-1H
carbfzp}- Ryllagetat¢. 1B} dibstérdoradui onixiwh ensdefobict By Selebtifel iyduolysiS usimmhe
foudwﬂgﬁjfﬂcé&% g& ﬁle‘hes%ed [(AR)-9-[(1S)-1-4-chlorophenyDethyl1-6: ffuoro-8-

t f
bR, wﬁéfoi‘éfﬂaig gt Kheny| phosphi ne (1.5

eq) and (1R)-1- (4-chlorophenyl)ethanol (1.5 eq,
Resd¥iapar ed fol |l ow ng t he gener al procedure descrl bed in

T Refel
ol ut § oSO PR B A ISR TS ebloreppeng Dyt foros-

(methyH]fordyl)52, B4H9-eatyphyadvoetH-carh@olsTivilagentd 2d ethfin @ SFPXUSE-B(AWaS

SO s SRR RIRBLA0 oS i 8RR T8 o v
dissolyplii 4 Bef 1 pyrbae pf BHF GEOH 023V e canled 26 87 phapeous LifH iy (1 eq) was
slovm ddbBed 4%d fht Efsaurt iva$ Dind@n®°C for g2 uhdl armodﬁemped hP&ENHESE ethyl

AR 92&% P—ﬁ[cﬁ%fdgﬁéngﬁe#@’%%ﬁ&ogg?ﬁ%ﬁyﬁfﬁ ?)&,}C}‘ ? felt Elg{ﬁ:)?f]IH-carbazol -1-

vl a@tamh@r otberrlraaf@reemg Wapeathstishiy Iryéw}brzsd unde thpseonditipnshiye(fbwas added
and the ddtrefitridl dehtlved byvdvhReibh. CTH edsfliu@ sk taken up in EtOAC/H,0 and the organic

Iarymf ‘fra% §)a¥h%d W LS} gx)ineldrgeﬁ over% IN%{S%D %ﬁ&&f aentd rc]:c\>/n]c':t:l,'nt:raarted | ]yl%rl ?(lg’) S‘ HFSI)q -(4-

chlogophenyhethyt lebt fuprny B fracthylquifeny D 8864 & tetrahly drg d Bt catbazab i -ofl}etat and [(1R)-
9- [(lSsth@rt—d;mtﬁo@Enﬁ)la E‘E@ﬂn&’d@q:n@thylﬁlﬁ 1552 8 8.9 3etrAhyHr m%éfﬁ&oloﬂ‘-ynacenc

i e ST BER bty LB S B RAE T 0B rate g Acom

to gikg the drsieyd [[HRS-9-[HSHEH- -Chtrophéry ) etbyll/@ fuoradmetbyhonfooy1}3:3.4,9-
evaporation. The residue was taken up in Et OAc/ H20 and
t he -38.
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10 organic | ayer was washed with brine, dried over
Na2SO4, filtered and concentrated. The residue was
swi shed in 30% Et OAc i n hexane, and the product was
in diethyl ether and sonicated for 45 mn
“?dﬂfapégﬂggg and dried under high vacuum at S0CCHEIS29%01p80
to give the title conpound as a white solid. M
(-APCl) mz 462.1 (MH Alternatively (+/-) ethyl
[ 6-fl uoro-8-(nethylsulfonyl)-2,3,4,9-tetrahydro-I| H car
bazol -1- 15 yl]acetate was used for the al kyl ation
tetrappdae- 1 H-0arbaznl- Bylfacetls atid “@hﬂ@Qﬁ%thdthae swikhe? in 30% EtOAc in hexane to
ive@heRB iRl BRRIRI as@lvhitk sdiit
ST (4-chi orophé’%%‘)et@dﬁsh uor o- 8- (et hyl sul f onyl
)-2,3,4,9-tetrahydro-| H carbazol -1 -yl]acetate and
Stepeft hy | Meth 1 F(AR)-6-fluoro-8-(methyisulfonyl)-2.3.4.9-tetrahydro-1H-carbazol-1-vl]acetate

[ ( 15) 9TB ﬁ !scﬁtlo;ll og" Qng)fd [?fS%l) I'(‘E-QMJK})W elhyﬁ 6fflu81% 80(m§ﬂl_(,'1|§rlﬁionyl)-

on
By P il st e 24 AT o MAOH @r1bD) passadded 10%
paﬂqd@mnwe@mbgw%w@w A\pgemmws bubbled tmangh ki mif ek Fap Giariy The

reac{%n%i%eg i ﬁ)“&iey% rItlgﬁslpo r%% en ) iﬁ;rg# ﬁrsla']ld glt?efdu or m@hé‘ 05153 pad eluted
Wlth(fr(?éi: Viibe BtYey W}e romayved bigevmrmn y@ﬂebreiw@épnsw@ pndithe fedidue was
swishddi anaOHdo givé¥hs obmfiol@i hethlh B 1 R Gfid opd- 8 QAR Ky 11BN A 49-@frahydro-

c‘[E}(lR)lgsuT ftf§ 1- (4-chl orophenyl ) et hyl ]-6-fl uor o- 8-
(et hyl sul fonyl)-2, 3,4, 9- tet ydro-| H carbazol -1 -yl ]a
cetate and et hyl [(1 € - (@ 25

chl or ophenyl ) et hyl ] - 6- (,mé(t hyl sul fonyl) -2, 3, 4,
" 9-tetrahydro-I| H carbazolfFl -&Ijacet o€ (1 eq) was
dissolved in a 3.5/ 1 m=g=re of THE /MeOH (0.25M and
cool ed at OC. Aqueous LigBgl IN (1 eq) was slowy added
and the mxture was stirred at OC for 12h or until

Step@ flmst @%?ﬁ&ohx&l‘iéﬁ% et Hh fluorometinphenyllerhyl} 2.3.4.9-

or ophen
: oo 1), 1Hcarbazo|-|-
yI ] ac et'ﬁttesoitttioe of)mhe:mpdmﬂ:bf gepeoiren), ke Tphysphihd (gbtehyand(iR) 1-

i
T
azode PHEP& GhRddin TER b e oyena 9 CAGFEO TR Bt vy sgiererl a5 room

templeminer fovZhs amashedradd Thdfekite, wad purdidd By EiIchQfﬁ@ﬂchromatography eluted

with 1D ER5 5 eﬁd}\%n ﬁ%@@ cl?ﬂg-sﬁiug%-s rr{angeﬁhfl st n%fgjs'j {5 é([té "

(iif} Eor?’@‘?ﬂ?yé)ﬁ ]ée“I‘YI]-l &FE&%PK#Q'WT%@Q?HI-@&&QME {-PPRpure) which was used

as suﬁhfo(ﬂ:Shexlze@ékmhl or ophenyl )ethyl] - 6- fI uor o- 8- (et hyl sul

fonyl) L H.car o

cor 4 ot sl SRR RoGh 380 ety B indin oo wore
was gpwly a@@%ﬁE@m@@H 1§ émh@nf,l U@edwweiwaq gtul% @ CHo3Eh pountil almost
compléty RydkdisthE Sie leQEk; under these conditions, the other mmor dlastereomer has a much slower

rate r‘r&ﬁlﬂyﬁs LAQ:%?V?S gcgdfd *b't eg,sglo ﬁ%\%ﬁ%et %3% g;ecs)ldue &!as taken up in

EtOM’IMQ ei@wgam 8o was seshechyidly bjmb,rdrlc@w\maﬂszol filidrddeen@ tdncentrated.
To rédfidvél ﬂl%ﬁrbacdﬁ?i%ﬁl% Mt % rRfRe M ARRM tlrbug qoﬁﬁcﬁgf%@a éeﬁ] elutmg first

thhriﬁf%‘ %&g% tgglg)%l g_%g \?'lth %@f ﬁ!@%sﬁ rﬁgge gor}gam lf?g 1% of Act()eH. ?[‘he 1!651due was

swishied IR 076 E10Ag e xang ardrsiedridenbiighomaninin-aRS@B C4or 16 hr to give the title compound
asa Qhﬂc%t)lﬁtﬁbiﬂfj(fe%h 173 %%k{afealeﬂ By Mlulaﬁﬁlqkﬁt 1S (5APTﬁ) 2368, {%M Y Todp=-

181 [“’(1%?81‘19 [(1S)-1-(4chl orophenyl)et hyl ] - 6-f1 uor o- 8- (neth
yl sul fonyl) -
2,3,4,9-tetrahydro- IH-carbazoI l-yljacetic acid ([a] D=
-226 in MONin MeOH (O 1M was added 10% pall adi um
on carbon (10% w/wt). A stream of N2 was bubbl ed
through the m xture for 5 mn. The
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reaction was stirred at it under H2
at nosphere(bal l oon) for 24 brs and filtered through a
celite pad eluted with CH2Cl12 The sol vents were
y evaporation under reduced pressure and the
vsfoggﬁﬁiéﬁogs'}\ﬁas 10 swished in MeOH to give the CGHISHIH014980
nmet hyl
[ (1R) - 6-fl uoro-8-(nethylsul fonyl)-2, 3, 4, 9-tetrahydro-
1H carbazol -1 -yl]acetate. H O=S=0O CHs Step 8:
((1R) - 6- Fl uoro-8-(neth
[ s~yl1-9-{(1S)-1-f4-(trifluoronethyl)phen 1} lethyll-2
Biolded 9- tetrahydro-I H carbazol -1-yfacetic acid
mpound AJ) 15 To a solution of the conpound of step
7 (1 eqjthe campprrdnysep chqmssart ifventon sy} funetign as@jective DP antagonists
typidally (éridnbatOmQrRidd YK,) RIBP itk i€ htheRObolt 10 BmEMigtef(a hilkerically lower K,
va.lug)Qh%Ll\@le a‘fﬁn’?ﬂ: ]&g og %?lrelcj:gl ?"j '1Of i df%l?t o bUt|§% i 'y i
azodi car O)é? e.C%I {55 oPI, ypical D gntagonigts dped i they prpsent invention
ate g5 kepst gbput ih@ldselretive for e PPgedeptorelcnthe CRBHR reveprpeMateprticularly, the
seledtdé DRRdcepbithnfafdiiise R bt Bdsebout DG flERIHR fAG: Iﬂﬂlre&e&)fo? Ve to the
CR’].ﬁ-ir%l r%cgeﬁtorg eéven% Ilngré Ee{é&f{g&%«? ﬂf’ ?ﬁgc%veegnﬁgggst \é\gnt)pr(])m}doisﬁt%a%%out 800-

uene 10

100Q fpliRple@ive Fag thedPgeqeptet dygt b CRBHY) fepep@rfi(el. Be-affifiy (RPfor the DP
receﬁtb{)iis étboiim:oo Hlﬁ&mgh%m@mt d Jgfg%i/gxkb Tz i CR1ERLEEABDY gr o-1Hc

ar bazol -1 - ace e (- 0, QUL €). i ch, was use as

on” Pofs P haER Bt bimpia PRl e bl e PP ererat e
compainé pingsito arf anfagonigeSths PR reveptonat ecaptenfifidn/tidbBlaci@raldSitherapeutic
dose&twh@@not\éﬁﬁtaﬁﬁéﬂ%dﬁmg the TRHROYSe b&'s&ﬁltt{e%pgjﬁl&l@ Rhidvife
.ure was stirred at QC for 16h or unti| ™ al nost

ni xt
ConcEUIMPEt ¢ hydrol ysis of the ester: under these
condi t i Gerally the DRt ahtaponistsnoed leichisliaes soffirity I3 foh theDBITH2 receptor of

abou® 0.9 Wakrodelar R hghd COMSMs Yiss a l_f;ﬁﬂ_g' a\fﬁnﬁt& 3deaBNg ﬁl}onFO.S

. sol vengﬁgas remgved 1N vacuo. e res| due was taken u
micrpyolargr highor, 151 ag;ri?f“i"ﬁ’efg’o‘?‘b%% Fecentenpus GRetd 2 whatenet afiput RO fold, are
usefidto imbibit theifluchinp\offect Maer SG¥y nifatihicacid th adinthisepsacabitatc@delective DP

isikemove the unreacted nethyl ester, the residue was
ilTtered through a pad of silica gel eluting first
with 10% Et OAc/tol uene and then with 60% Et OAc/t ol uene
Detegmindtiph lof the AfRrite indSelBHivity BECsBisinlliQr RSmbifat BResh HMand QHTH?
Rec#o@“‘:/ hexane and dried under high vacuum at 50C for 16
rto give the title conpound 30 as a white solid with

de and &ke sty fEnEERGLplasYviYIHf earpopiml @)DP sy GRTER®IRY determined

usingiadioBEh6d Bingihé dsdals as[c%&cﬁ?ed-{n Ag%mb{éltz"!@,(&“hl: Bidch¥. Biophys. dActa
[ .0 . | u

cond SSRGS Bm B S 5P By, e
cell knep tat indiwidwtly axpresefemmes D and GRTH2 fepaptaiewwnestablithed wsing human
embg_ﬁﬁidr;] Kidiey (AEK) ZQB_EBNJPFEﬂsﬁﬁ\tBah&Pi%% Nh&@ﬁilxn ;é%llsj(@%s{ghﬂaﬁ-]ﬂKZ%E

. a n 1 ca (0] I | .V an e .
cotl e St P s SRk 55 B Sgpiniel ot Wi mployed
equiliiriugyrompelition pdiclgant bindiog prays riletermivethe 2fGnityemd sadetivityast
compafiditat the DPQhdicRElrpetdpogs. f Or the DP receptor over the

CRTHZ v bb %Jc{ &TH%EﬂeAs %grg'gsllno%ﬁing rtcl fYﬂl letngtg coding sequences were subcloned

into the appropriate sites of the mammalian expression vector pCEP4 (Invitrogen) and expressed in-
HEK293E cells. Membranes were prepared by differential centrifugation (1000 x g for 10 min, then

anta

160,000 x g for 30 min, all at 4°C) following lysis of the cells by nitrogen cavitation at 800 psi for 30
min on ice in the presence of protease inhibitors (2 mM AEBSF, 10 pM E-64, 100 M leupeptin and

- 40 -
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sel ective DP receptor antagonist is at |east about 100
fold selective for the DP receptor relative to the
CRTH2 receptor Even nore particularly, the DP

vﬁg%ﬁg ¥§ ant agoni st conpound is at |east about 800-
sel ective for the DP receptor over (TSZ#HH42%0

receptor, i..e., the affinity (K;) for the DP 10

receptor is 800-1000 tinmes higher than the affinity

(K) for the CRTH2 receptor. As used herein when a

conmpound "sel ectively nodul ates the DP receptor”, the
0.05 gepfiplo pepstatiyi)n'Tis: 166,080l pallca gerirzsespeided inDP nie empﬁsmomt (pH 7.4)
contﬁﬁﬁg € Fiv EE)TQ B atp ;umat%ly%qb h& %MU:FD%&P fﬁgﬁgﬁtg}ﬂo ion (Dounce A;

ubst ant | a
10 Rt T Tl BN APL U A0y Regepipcbindieassays were pertormed in
finalgoosbaion reltmoefs0.2 hb iGeVMABPESIKGH QR 2! REeRing 1 oM EBGJ‘A 10 mM

Mn(fl%fnﬁ oh nﬂﬂvﬁjP@ﬁg ét){) bﬂllnfu%l) ( ﬁf)reafc%n(%zn ?ml%ﬁ%l'_% atliée :& otf 91er111 rane

m.crono
protgip E‘BPTH’&“%FIP’ Ph¢e i P8 ﬁm’d:?m@g I ) domahes! GOA0 Bvetian. Tggands were
addeldiighimethylautfdxide @M tvibichtwas kepk conkient BR % €094 AN infM@tions. Non-

spec%ﬂﬂ%m tvaﬁietelnﬁﬁé'% %‘%e}g tt)if l%lélg\/[ o%—ﬁadkjo%&vui’c%b Igcub:gions were.

I nhi b the f nicotrnre
conf%ugtedata?rﬁ b B R 1SS Oty T tpbinding assay was ferminated
by rapitt figoion thiraigh 2965-ket HﬁfﬂtﬁaIHICO(Caﬁlﬁenh IpckAS ﬁr&#ettﬁéd AMkay incubation

§
buffe(?:g_}_tﬁ&k Eﬁ‘l‘@(atg C) g@%? '![I&'gt%c c]ﬁﬁ%ﬁ weh Qe?npl—autﬁlgatg e?eg@taﬁv%s elr.yThe

Recept or e receptor arfin
filterg frere Sapsth i 3 tad Ok el PP disd e Dm0 STIC an e gpsidual
radionetiViitg béugd tdhdibdiciigg fings ﬁéj&mﬂﬁd fkes%%hu@i%ﬁi ((:)%uﬁtl o i BaNitibiFof 50 yL
C
of U%g@%@ (Cg?gﬁéﬁ%@rdﬁﬁﬁg Y50 ViEigBerd gwglég) ?}‘g“é‘
(2002) ; Vg gpegio vipding WB?‘ieéﬁﬁ}d;ﬂs the ot} Ibedmgeiuusmenesspemﬁc
bindinp &i thé dbekinve &fdapeyitos xweaﬁs bﬁ&iﬁgiwasfa%’teﬁﬂﬂed%bi?ccrn%@r%&%

com%@%&%gﬁ&&%%sm E&%s uznfc:e] a r f,the n e'nbr yom L blé_‘lgd ne%]géuplgal equilibrivm

compedifiar YAt wete fENROBREDY exprdssing metsl)tage mmimuarsgeciﬁmtdmgms a function
of tefd b@ﬁﬁﬁﬁﬁoﬁ&eﬁl&’ﬁt&ﬂ SRRNEI9LA BPL DA *8hded lsdf%ﬁ: ﬁﬁ@({aﬁe employmg a

ngr(% U|I|br|un1co et.ition radiollga
s 1B o o g i e o it tin
detersninedlast inflectiop point GePtk Bhepvudinga ity tofithe PR campouGRFdetermined by
calcdl%ﬁﬁ@ﬂl% Qéu‘ﬁtbnaﬁ ﬂ%%ﬂ?&n?%nﬁﬂé df ﬁﬁf&g Etd-L ﬂ]gt/ iﬁﬁgdf&igand]ﬂid),

RIS T R

coﬂ%@bmde(ermmct tholfamas ased (exthe emsawtation of BEKAQRnd hifed to inhibit 50

_%of ngh%pared by differenti al centrifugation

85 % or 10, mn, then 160,000 x g for 30 mn,
2l g &%f OB 1 e pescpHmyeHEonlemPty 2 K or g BR receptor of
fromebant ssdow evrbaitt 030D sk hifpss aBOut 363 VN Lilidwise, €hel OmMPHRA used in the

presef ﬁ?eﬁﬁé‘n%gﬂémlﬁrd%&ﬁ?iﬁ% LRN 81%& ggf%\%ﬁﬂ%%gf - ﬁ%gou'}/'l 80 1M to as
h@hgﬁgﬂﬁé%@gﬂﬁﬁTﬁﬁgﬂngﬁr05 ng/ nL pepstatin). The 160, 000

X g pellets were resuspended in 10 mM HEPES/ KOH ( pH

Effect OAC)',UJ.HDU 91& Nic&gu% %c{a‘\ﬂl tﬂ@Tﬁf asgdlﬁg&rloi&hmt ely 5 to 10

ng/nm. p ern (Dounce A;
: The potency of the selective DP antagonists described herein can be demonstrated using

=

& murine model of human nicotinic acid-induced flushing, measuring the flushing inhibitory effect.
Biood flow in the mouse ear (a measure of vasodilation, a prominent component of flushing in humans)
is measured after administration of nicotinic acid to mice that had been pretreated with vehicle (as a

-4] -
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10 strokes), frozen in liquid nitrogen and stored at

-80C. Receptor binding assays were perforned in a

final incubation volunme of 0.2 nL in 10 mM HEPES/ KOH

V&Eﬁké %? containing 1 mM EDTA, 10 nM 5 WnhCl2 _and O. 7

n Pi1Baeoe (200 G /mmol). The reaction wadGTHSE{4Puee

by addition of nenbrane protein (approximately 30 g

for DP and 10 g for CRTH2) fromthe 160,000 x g

fraction. Ligands were added in dinethylsulfoxide

(DVMSO which was kept constant at 1 % (v/v) in all
contraljom b AP ianagnisidpeciBqaly, mfaledCBh@intce (W285g) dheteaised in dd stady. Five mice
werd @Qluﬁ&ﬁﬁ &b @espgrouﬂpo I\Mn@lital %@ Hiﬁlﬁ&l‘ Vﬁ&l%dta\{ % @?coPcenﬁatwn of 5 mg/ml

| ncubations were  conduct on a, mni -
and injecied, 8.4V Eiope dnttapsrtoredily- @é’ amaapnmfﬁw&fecﬂlwahvmn a%dgrowypeopyl B-
cyclbdextnih aicd finell cBceltyation pf Simf/il hridatd @mpbuRdOWEH adiniMifierd® Inkraperitoneally

I r t '
s il s P SRR LU R SRRRY 0.
cyclpflexin p4 3 finglopgentration i llaiﬁlsiwht% nicedinic 35 stasls salijtion Wagadjusted to pH
7.4 it 1€ mommemjmsmﬂ milinbise 3uHcﬁta1ﬂaoﬁﬂg eloodhg) sane buffer,

dried fgy il I ..
r adi OaCth Vit B?blﬂou% afﬁ&f ﬂ& rngl ki ?M%I Ppigleg perfusion imager
er@een@m%ﬁmw Swesdem) eremaid sswnéfoﬁsm%ﬁ rnrgutva satinghipites prigt to nicotinic
acid afikistrAibn. U’drdeﬁﬁ:hﬁigbﬁn mefdGRAR86 GeRBE Kﬂﬁﬁﬁte yéi:loﬁ Aftd vafi&Oor

mco%ﬂug %{;%P \A%J) | \96%2 d’:?c%ﬂ@:%i %ﬁd at %'?plﬁw?gerceamh S mean tpﬁlgusmn vs. time

n us
was gpsated P#Ciﬂ eﬂmﬂ'al rTé}P PR me&wuawﬁéﬂewfmea@mgpm {(%# x min) was
thenSﬂaﬂaltéd fFonbéabisl jragh and the SR lIG aRd ea;sféssad in@RGIATCREHM foR bdcR Broup.

nax i (r:n(j &E@%@%@B gquressgg igab%égtﬁlﬁ%dav&y%ﬂﬁar &5 %%?ﬁﬁglg tl? eI‘he Dp
antagaiipisdgsted pupRressgd vieafinigerid-tedypssk vaspdilatign bnthempisasigta figy selected

cmmﬁﬁﬁ&ﬁﬁﬁ@@&ﬁﬂﬁﬂ@ﬂyﬁgﬁﬁgClfIC bi nding as a function of
cust

test coppo tion an
dost gneBl BT ARG SRR A B G 455 cCft e bty
incoppotated by refemenics ndlgir eb@tatst Wahife v podieried efnbaditang haveiepmdescribed
hereR38 8hiO i rdud Wier A SRb Sine ROMA bdef B ftafﬁn QfLR Ehg]s&? Bﬂﬁe invention.

inflection point (InPt). The binding a finity o
test conpound was determ ned by calculating the
equi l i briuminhibition constant (K;) fromthe equation
K; = InPt/1+([radioligand]/Kd), where Kd is the
equi | i brium di ssociation constant for the
radi ol i gand-receptor interaction. When InPt could not -
be determ ned the I1C50 was used (i.e. the -
concentration of test conpound required to inhibit 50
25 % of the maxi mum specific binding). Cenerally the
conmpounds used in the present invention denonstrate a
Ki for the DP receptor of from about as |ow as about
0.4 nMto as high as about 16.3 nM Likew se, the
compound used in the present invention generally
denonstrate a K; for the CRTH2 receptor of as |ow as
about 180 nMto as high as about 22,000 nM or even
hi gher. 30 Effect of Conpounds on Nicotinic
aci d-1 nduced Vasodilation in Mce The potency of the
sel ective DP antagoni sts descri bed herein can.be
denonstrated using a murine nodel of human nicotinic
aci d-induced flushing, neasuring the flushing
inhibitory effect. Blood flowin the nouse ear (a
nmeasure of vasodilation, a prom nent conponent of
flushing in humans) 35 is neasured after

~administration of nicotinic.gcid to mce that had been
pretreated with vehicle (as a



-41 WD 2004/ 103370 PCTI US2004/ 014980 control) or a DP
antagoni st. Specifically, mle C57BL/6 mce (-25 Q)
were used in the study. Five mce were evaluated in
each test group. Nenbutal was diluted with water to a
cu%$$ concentration of 5 ng/mM and injected 0.3
house intraperitoneal ly. DP antagonists were
di ssol ved in 5@6hydroxypropy| 0- cyclodextrln at a

final cepncen ratlon of nds were

adni ni ster ed{J %Oelplictaﬁlﬂ gg‘l‘ %"gacﬁ't‘t 31%(/ &l coplt g splvate thereof, or
anothgs rieptigisecid r @@Ptﬂfpi@mSt R CoD! rceptacintgmis irths mahifeehré 6F Afedicament
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that ame ci tedohfdcBhi®add & a%&.%%&éeuuhé]&%éé&}{aﬁl% %Q} aléofvege thereof, or

r.entirety e certain pre
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Use of nicotinic acid or a pharmaceutically acceptable
" salt or solvate thereof, or another nicotinic acid

r ecept Bf ag UBé §fta W@c&t@gntﬁg&%ﬁ)ﬁl%e rﬁéﬁu‘?&g@m &b eichfEnt for raising

for treatin
serum B B 1 it R S S sB R r g patient aso receves
nicotinfclagid lof & gharaceuinahodcesitablt dah bCsod@icth@Eocf i ahsths ﬂlébtinibggcldyeceptor
agonisfccept abl e salt or solvate thereof, or another
nicotinic acid receptor agonist in the manufacture of
a medi canent for treating atherosclerosis in the

absence of gu@smeédr@ncéwxsﬂyr&aem M&l\%hé}ah ln%&'imcbgsld or

a phan%!ic%gtlcfaﬁ Caeclcv ?a}be g Soﬁfﬁte i ﬁgﬁ%gag)gﬁ %

receptdr @ntagqn@ms |smgible atriseleawely atodﬁla’&lgl the DR eecalbsma do@ot substantlally

nm@ﬂﬁp@@tﬁ@ﬁ{fﬂwgﬁyshlng wherein the patient al so receives
nicotinic acid or a pharmaceutically acceptable salt

or solvate thereof, or another nicotinic acid receptor
agoni s§.. A use in accordance with any one of claims 1 to 6, wherein the DP receptor

antagomst 1s selected from the group consisting of:
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4. Use of nicotinic acid or a pharmaceutically
acceptabl e salt or solvate thereof, or another
nicotinic acid receptor agonist and a DP receptor

ant agoni st in the manufacture of a nedi canent for
raising serumHDL |levels in a patient in the absence
of substantial flushing. 5. Use of nicotinic acid or a
pharmaceutically acceptable salt or sol vate thereof,

or another nicotinic acid receptor agonist in the

Gogwperrd Aj n a pt i ent Compbimel Bbsence of suttsdx@aimab

i ng wherelfn the.pafient also |
Ptaos ant agoni -@ 6)—tseof a

[ in jhe mpufactyre of a
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manufacture of +a medicanent—eor—+rai-si Hg-—ser-um HD|

substantiat-fHusi g
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cid or v§a maceutfi cal | y ce 8
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e for del ecg SEHY | atimg the Wé’éwlor
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G Conpound H Conmpound I zMci S SOZMe ' I'' S- NN
CZH ~ Ni. N ZH 43a :

43a



WD 2004/ 103370 PCT/ US2004/ 014980 Conpound J Conpound
K Conmpound L SO2Me O - S2Me d S er \ \ / O SOQzZiwve
ad CoH\/ NNCOHI NNI Nz COzH Corrpound M

N Compound 0 CI SO2Me CI SO02Me \
ORISR N s Bl N o fesso
CO02H Conpound P Conpound Q Conpound R &2 e S C d
S2MN e | \2M\ SCHs | ~ NNC2HI N N COzH CO2H
Compound S Compound T Conmpound U & e C SO2Me S\ /
SOz S A N SV, d i N'NANCRPHN N COH

Ve Hes,sr) |
02

| Conp el é@\_ml

NS
A
COH
Compound N Compound O
S0uMe Cl
N N COH
Compound P Compound Q
S0,Me cl
D
buad
NN CO.H
Compound S Compound U
S0:Me s—@ S0Me
RN < >
ow
NN COH CO,H
Compound V Compound W Compound X

S0:Me HyC0.5 '
F
SOCI A O H
l\; N I o GOzH
a -G c*@
CO.H Gl ('3H3

Compound ¥ Compound Z Compound AA

()
N O : d,m
COzH
: Pt s
Osg N N\
O” ‘CHa ﬁCI O-S-0 . ]

<:|—13 o

Compound AB Compound AC Compound AD
HO,C. 9

5 Jofe &
O] TPy Ssuss

CHg

=,

of

=]

_44 -




/[ G OCS=0\ / A \ I \ CHs o

OH Ga\ \ NN WCHa |
I

Conmpound AB Conpound AC Conmpound AD HO2C 0 CO2H O
wozo%}o I &/ \'\ -/ NHI / NHH o aOtN CQx, NI\

4 | Ol~ O/ CHs O-44 WD 20041103370 PCI/US2004/014980

PCTI US2004[ 014980 Conpound AE Conpound AF Conmpound AG

F COH Conpound AH Conpound All Conpound AJ CFa

CH302S H or a pharnaceutically acceptable salt or
sol vate thereof 9. A pharmaceutical conposition
conprised—of-—+ireottnt-e—actd—oer—a—pharaaceutically
Compoapd 481 e sal § or s@im;a:tcﬁdtm@reof or an ound AG
ni cotinic acid
antagoni st in
accept abl e carf¥i

in accordance i I Y Ai I'$ Fsedy O
cotl ni ¢ acid @ (st i
at | on vv|
ar¥i er phar maceuti cal conppsition in
accorda h claim 10 wherein' fhe DP antagoni st
ng of Conpound E

is sel ect;,@d from t he group consi st
a WD 2004/ 103370 PCT/ US2004/ 014980

Conpound I
Corpound—G-Cordpound H Conpound | 2 SMe \ S\ [/ C
Copdun® AL/ Cl $02Me @oxﬁboundAI , Comgound AJ

or a pharmaceatically acceptable salt or solvate theveof.

9. A phanmaceutical composition comprised of nicotinic acid or a phmmaccuumﬂy
acceptablc salt or solvate thercof, or another nicotinic acid receptor agoniit, and a DP receptor antagonist
in combination with a phanmaceutically acceptable carrier,

10. A pharmaceutical composition in accordance with claim 9 which is comprised of
nicotinic acid, and a DP receptor antggouist in con_xbination with a pharmaceutically acceptable carrer.

LR A pharmaceutical composition in accordance with claim 10 wherein the DP
antagonist is selected from the group consisting of: - :

COmpo@dE
'f-, (o 00at
o=

= Q.
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OH NNO*CH3 I / G OGS=O\ / A \ I \ CH3 C -46 WO
20041103370 PCT7USZOO41014980 Conpound AB Conpound AC

Compound AD Hozc o co, NH N / jo Conmpound AE
Conpound AF Conmpound AG IcOH CH Conpound AH
Wo%ﬂ?%%ﬁﬁ‘ﬂ Al Conpound A7 F 2HDI/ GF3 H | C QCTAUS2004/014980

pnarmat Cutically acceptable salt or solvate there' gf.
12. A pharmaceutical conposition in accordance with
claim1l, wherein the DP antagonist is selected from
the group consisting of conpounds ; E, . X AA AF, AG

/}Lr—?l, Al ‘%&ﬁ AJTTS. harmaccudcal cpmposition
Ho,o | NAGCONHancew th cl ai ounfl pC 11 of 1%&]{%9?@?‘1@
[

conpri sing an | MG eductase | n i ng conmpound:
,phamaceut | ‘ E@ioti on i cordance with
|m13 wher ei p~tHe HMGCo- A re selnhlbltlng

c id is yast 47 15. A jphar eut i cal
co toi,cm/@pri sin b@@;@é”‘am do co
of theformula E_ F ov=a pHar mace

I t{ or solvate FPhereofl in_conbi na‘[’l on wth
Gomphadmareuti clal | y asagphallke canrier. Compound AG

&

N, A0H

ora prarmacéatically aocép‘table salt or solvare thereldf.

12. A pharmaceuttca[ composition in accordance with cla:m 11, wherein the DP

antagonist is selected from the group consisting of compounds . -E, X, AA, AF, AG,
AH, Al and AJ.
13. ' Apbazmaccuﬂcal composition in accordance with claun 9, ]_0 11 or 12, further

compﬂsmg an HMG Co-A reductase inhibiting compound.

. A phaunacctmcal composition in accordance with claim: 13 wherein the HMG Co-
A reductase inhibifing compound is smlvastaum
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- 16. A pharmaceutical conposition conprised of about
1000 ng ofnicatinic.aeid and a DP antagonist of
formula E or a salt or solvate thereof in conbination
with. a pharmaceutically acceptable carrier 17. A
phar maceuti cal conposition in accordance with claim 16
wherein the DP antagonist..compound E or a salt or
solvate thereofis present in an anmount ranging from
about | ng to about 500 ng. 18. A pharnaceuti cal,

5. agiashddudBal MY osRioN S nAEin nidy thH! Eg f fornula
fhe fHicuId O - a gﬁ{adrsﬁiaogggﬁpg%n%ymg%gggp?%g edgaC pg}mé.of
sol vate thereof and sinmvastatin in conbination with a
pharmaceutically acceptable carrier 19. A
pharmaceutical copposition in accordance with claim -
: 18 that contains @.oﬂ mg of nicotinic acid,

of the DP antagoni st

about | ng to 500 T™Q
ol ' corpound E or @%alt i sol vate t hereofand about 20
gaceuti cal conposition

mg of sinvastatin. 28%A pha
conpri sing: about 1000 ng ofnicotinic acid;,. about

° 2 poRrAgeicallynsoemeblEsdt omsobtre theoel] incahibyaatrpihhe.
Piymacgticallylavettatiearsiof. about 20 - 40 ngy of '
sinivasfatin-and' a pharnmaceutically acceptable

6. Agdermimrcudal 2bmpdsitia ciBpeidbd 6RdbonO TR i Q?}Ha%lg
bl -

ol A
ami £DPiantapoatt df Aitthufs €BFRSMNY L B ;
it <SSy Moo AU SLC AT 40 BDPlY
salt or solvaté thercoC in Conbination with a
17. ARRALIRESHLy cal Ly .acceptable carrjer. 22. A
ﬁn-%@ﬁf@é}% |(ccfg p%:;%ﬁ’ﬁ%gf?;zg W‘i@&m st Whgrsin the R ny
; |gﬁ8 |_argi Cff?gragﬂao Sotyate sy s RRESHTt i 8 palonnE or
%&".g 00N { o tagtopk @ miger eof in combination with
18 A har maceutical |y acceptable carrier. 23. A ,
© 4B 7R} CURPRNihpOSInEpromng macincocolapowmd e f faralRi Fa 22
~ wherein the DP antagoni st conpound For AA or a salt
or solvate thereof is present in an anount

rangi ng. fram ab I ] t(%g'about 500 ng. 24.
Aphannaceucal co sinTwh Conprising niacin, a
conpound of f or muj & Fi_ogAA:

CHy oy

ora pflarrpacct{'ﬁcally acceptable salt or solvate theteof and simvastatin in
combination with a pharmaceutically acceptable carrder .
19. A phatmaceutical c?mgo§iﬁon in accoﬁdancc with claim 18 that contams
agout 1000 mg of nicotinic acid, sbout [ mg to 560 mg of thg PP antagonist
ol compound E or a salt or solvate thereof and about 20 mg of simvastatin.

e Aphumace ceutical composition comprising: about 1000 mg of niootinic acid,
[I:; lé n;:g of cotapound E or a phammaceutically acceptable salter
- Solvate thereof, about 20— 40 mg of simvastatin-and el
acceptablc carrier. g atin-and a phanqaceuhgglly
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a 0 Oa pharmaceutically acceptable salt-or solvate
thereof and sinvastatin in conbination with a
pharmaceutically acceptable carrier 49 25. A

phar maceuti cal conposition in accordance with claim 24
that contains about 1000 ng of nicotinic acid, about
1 ng to 500 ng of the DP antagoni st of conpound F or
AA or a salt or solvate thereof and about 20 ng of
si.mvastatin. 26. A pharmaceutical conposition

conpri sing: “about 1000 ng of nicotinic " acid, about
1-500 ng of conmpound F or AA or a pharmaceutically
acceptable salt or 'solvate thereof; about 20-40 ng of
simvastatin and a pharmaceutically acceptabl e
-carrier. 27. A pharmaceutical conposition in
accordance with any of clains 9 to 26 in the form of
a2t abA ehamoraceatjrsili bemp@StiorAcpharisiag alshiimialkbcidamos icbi@bund of

the formuia FagcAfAdance with claim 27 in the formof a tablet.

22.

23,

29. A pharmaceutical conposition in acgordance with
claim?27 in the fg of 'a sustained rgelease tablet or
capsul e. 30. - i

accordance w
rel ease tabl

or a phammaceutically aﬂccp'table'éalt or solvate thereof, in nation with
F A . AeTe combination with
phammaceufically acceptable carder., ' o &

A pha_rmaceuﬁcal.compgsition comprised. of about 1800 mg of nicotinic acid
:r_md a_DP_at_.ltag_omst of formula F or AA-or a salt or solvate thereofin
combination with a pharmaceatically acceptable carrier.

| A phara;ageutica composition in accordance with olaim 22 wherein the DP
antagonist comapound For AA era salt er solvate thereofis present in an

amount ranging from abeut I mg fo about 500 mg.

3 iiﬁ{maceuﬁcal composition comprising niacin, a compound of formula F

c.ora pﬁénnacéuﬁoaﬂy aceeptable salt-or solvate th “and si fin i
E R : HADBL thereof and simvastatig
combination with a pharmaceutically acceptable catrier ' "
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25. A pharmaceutical composition in accordance with claim 24 that contains
about 1000 mg of nicotinic acid, about 1 mg to 500 mg of the DP antagonist of
compound F or AA or a salt or solvate thereof and about 20 mg of simvastatin.

26. A pharmaceutical composition comprising: about 1000 mg of nicotinic
acid, about 1-500 mg of compound F or AA or a pharmaceutically acceptable salt or
solvate thereof; about 20-40 mg of simvastatin and a pharmaceutically acceptable

carrier.

27. A pharmaceutical composition in accordance with any of claims 9 to 26 in
the form of a tablet or capsule.

28. A pharmaceutical composition in accordance with claim 27 in the form of
a tablet.

29. A pharmaceutical composition in accordance with claim 27 in the form of
a sustained release tablet or capsule.

30. A pharmaceutical composition in accordance with claim 29 in the form of
a sustained release tablet.
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