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WOYHUhPI3DEM AS AND RELATED CONDI TI ONS AND PCT/US2004/014980

PHARMACEUTI CAL COVPQSI 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

densi t roteins (HDL). However, nicotinic acid is
TITLEP@WI\EEIQ&I ated with cutaneous vasodil ati on,
MEm@mjp TRSA TR £EHEROS0LAROSTENDY SEIFIOERIAS AIND RECATSE ¢ONDITIONS
the nicotini acng@@ggced rel ease of prostagl andin

AND Q%UW evere that many patients 10
di scontinue nicotinic acid treatnent. The present

' o) he treatnment of atherosclerosis,
BAC@&W@%@Q&@Q@S and rel ated conditions by

adm ni S¥iesin oignienitmitacid (pyridiieeB-carbaxylie dréd) ina dwg commordy kebwn for its
effect{ir? @@Wﬁﬂé séfdlf vg’lg of ﬂé@ Qe%?xlgl't)plzﬁo?fb@elﬂ (ﬁ-ﬁDL S glgwﬁ%t %‘?coh!ﬁ@tdmd is

uces or e I m nat aneous v ‘i on
frequenly @sspiated Witk oytancouy apodilaian. sqnecsime palled Alnshingo g’GheSsssde effect is caused

by thaMiddtigiétacRURRcaMeleade dfipksRkagtin DRiiSthe §k1ﬁ Gl BYESbvbR that many patients
humans by ad nlsterlng nicqotinic acid or a nicot

dlSCOlgElf.la mf:%ttné C trea’lB‘Bfﬁlit S’{‘ eaﬁli%{se%f IEV(?H%W@&? It%t[he frgatment of atherosclerosm

dyshp&lﬁhﬂﬁpdihlﬁ&s ahdelatdd doaditgis by ad@nfsfefi‘ihg RicoSnib hqitﬂ) esanother nicotinic acid
recep{glr' %%oglgp h3 ngtrB%Cvsr}h\é\gccté)B §1r1n%lsi¥§§ ?ee g?%lrog P gatg% I%.e B'ganeous vasodilation
that odmnwes]ccm oattethitaraineniian pogept withdugsubstantinl HeshingRTRE is achieved in
huma;g\% ad] %Exﬁs?@rﬂfg i dBUAR ‘a&lﬁ 3y é‘fnﬂc&th&@&uﬁ%&%@ %tﬁﬁ& g{%d § 8npBhnd that

prevent, mnimze or I ng that
antag@tl??éﬁhml%l’efemroccur 20 Consequently one object of the

prese ntlef@féﬂﬁ'Hilbt@ﬁeslo‘S 1Btk inidrAd withQrostB8AHEIR D2. One prostaglandin D2

supst frequen nd/ or severity a
recepBy Hes BRI ES HOR Y “THE PIEE AR DOreroi e i CRTERR The
preser&ﬁﬂik&ﬁtﬁtﬁﬂitﬁi@&h&gomdlysﬂ th DH estbsgtor td ipdveitemininide oratdice flushing that
other 1%1 |at (l)c%grs using nicotinic acid or another nicotinic

WeT %y eceptor agonist. Another object of the present

I nvent i @msdggeitly que ohjed of the pivsera invertion hetoaimirfapror r@§ce substantial
ﬂushi% pf‘eggélg Qﬁcﬁcﬁ"sévetnmtas 9@1&% éﬁe%@cﬁmﬁk qﬁ tlﬁéﬁr%ﬁt of hgﬁlgl%rfgll Atléleroscleroms

I's to provid conbl nat1on
dYShIp‘FP&Fl%rd@é%FPﬁ @é|relets¢rﬁfa§it10%wnfgd¥w&m§|a01dl9§ anothep, pigatiniggpid receptor
agoni®tt her objects will be apparent fromthe description

provi de SUMVARY OF THE | t had
of tr ea‘g‘?‘ﬂ{f fﬂﬁ‘éfo&g’&%@ﬁ% fryentipn is tﬂl!l)ﬁﬁlﬁl FHL‘é‘ﬁ?mu efﬂléfefar
ather@tlesuic khat mﬁﬂtﬂmﬁidel ﬁfectpgmtaﬁgd that is conprised of

adm ni S% Qﬁer 0 e]g?t 1? to%%vu? atfhxeld %gﬁﬂ)lm Fon%%m%lagealtlgal %gmposmon for oral

or sol vatré Al Cot
use. receptor agonist and a DP receptor antagonist in

amount sy ﬁet']zaztnd%ﬁﬁr @lgj gc@é:&zfll\b% afn?a'ient FoRahd cﬂagcnptlorll provided herein.

at herosclerosis 1n"the absence of substant
flushing. 35 -1 WD 2004/ 103370 PCT/ US2004/ 014980

SUMMARY OF THE INVENTION

A method of treating atherosclerosis in a human patient in need of such treatment is

provided that is comprised of administering to the patient nicotinic acid or a salt or solvate thereof, or
another nicotinic acid receptor agonist and a DP receptor antagonist in amounts that are effective for

treating atherosclerosis in the absence of substantial flushing.
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BRI EF DESCRI PTI ON OF THE DRAW NGS The invention is
illustrated in connection with the figures appended
wheooetias3rn which: Figure 1 is a graph that shp@EUS1v81/014980

Compound D i nhi bits prostagl andi n D2-i nduced
vasodilation in mce; 5 Figure 2 is a graph that shows
that Conpound D inhibits nicotinic acid induced
vasodi lation in mce. Figure 3 is a graph that shows

hat ot her sel ect ed co}r}rr\lp nds i nhibit nicotinic acid-

BRIEF REFSEREE NN THERRAY 10 DETAI LED DESCRI PTI ON
OF THE THyViENAtiANs Mivsgdted ﬁrcoﬂiheémini withahafipdes appended hereto in which:

]S g)r/ ' : ? ! 1glg$ ]1 %2;{ gk]).‘?. :Iﬂghcgv?sl tg% ogngour?i ]#glhh 1t&i 8rosta%/1ancp 1°W-induced
vasodilatiompn afieet NS ( HDL) |evels, as well as ot her benef i cial

al terat I

Ao yﬁg@gﬁg agr Igleth%}éﬁé\?sttgﬁtﬁog%g?r{g Igpﬁmgtg%_g{ﬁﬁy adi®Wduced
vasodilptiqgliyoigei des, free fatty acids (FFA) and

l ' popr Gy V\gd:@é ?s)a Erh Bt showVh A QteP icfecR@icBmp RindE€MhiBidaicotinic acid-

) vel s en admnistered to 15 humans in
lnduc?‘h’é"}s%fb]éﬂ?l}’@d’lnﬁx ef fective doses, such as about 50 ny
to as high as about 8 grans per day. However,

L cot 0| o Iy ssoci ated wi th cutaneous
DET‘@E‘E@J#%MHQPE#W’#% shing. Flushing
t ypi calNigcie ot sicdtmicacid@sadinadcaborylie agd)iing dag compeny duown for its
effecth {I%fe%tibn 'dQl% hggprgt'éi[hk &Pﬂ% )quelsI Is \Qé'}flas oaﬁr b?lrlgﬁcml alterations of

easan € SO seve t hat
the hlpépmﬂﬂ @;ovmngg Bery lavodensity: I dow derpity rhéﬂtrﬁtewt(LDLT t%glycerldes free

fatty RIRIEA) dnﬁ‘h%@ﬁrbt@ﬁl(z{) ﬁﬂﬁﬁﬁ NlQotﬁltbeacfdrr@@ésm levélE Glﬁ@rmdnﬁﬁlstered to
or reversal her oscl erosi.s and the

humag i@ SBEREUGEAAY eféw&w Q5P SHFa a8 Aoy HE FaAs Iglws # Ot 8 grams per day.
HowdVe; acbitli€acidis dreQiienﬂy aabdiated whldtutaiesus vasodéladon, ﬁlEo called ﬂushmg

S N T ————

be exaeinely igtlesintgnd nandetsone\eresbatanagy palesaldiscmrtms@mv@hm acid treatment.
The p&&gﬁt%sfentl&freﬁgfgmﬁ% e GOH] L en sy ﬁév%%%%(i{heﬁg&&b§§ gnd the other

ant agoni zes t rece

discages embcrmdnﬁgns Jeectibed heyeinr with mireHnid asyl qrigsalt Prwgl’ﬂaﬁgheéérwﬂééﬁnother

mcotinfb dcfd rEdBRY IRt whRRSH Qlbs@RYE fibdhthg. 3is IORLRVAT @ hﬁinans by administering
| east. two receptors that interact w th pr ost agqé

n1cotB§: acideor @ salber splyatg shergghror angther meptie acid fmg)tgrag é a compound that
antagohiy@lid DPrdcépt thuBprelsntia RaRting o mdnirhlziﬁg tetfiushiag aﬂfdcdm it frequency
QL. Al cotinic acid receptor agonists used in

and/of SV ¥at i on with antagonists of the DP receptor. One

aspect Tlierd dre ai lnasetvtd receptonsathatiigenaét witht prostaglaniip R, referred to as "DP"
and "&tﬁ]ﬁd 'ﬂ{e ptrésgﬁ"[tlﬁ@gtu% 1n§f1fﬁ§fr‘flg @5&§fn§d {vfth glcoéﬁﬂm &Eﬁléoﬁﬂfc acid

I'n"need of such treat r|3|n%a mnistering t

receptdr@ggrasts wsed inrfopbinaercwitle indpgenisty okthe PPgecep®d sol vat e

t h e r eof onO%spadt 8f M invBhtfoRlihal isGf ﬁft‘érgst [@ﬁ&ﬁ&f of %ﬁﬁigsatherosclerosm in a
a DPr ece tor ant agonl S

hat
humaé‘fpla%"é‘f mased 6frsuf’ff PG CAPRisg S qnglllség}ng t(? ﬁﬁ?e pﬁgzn%g(&ﬂg@md or a salt or
solva@f theredfsérambthéd niddtibie hblﬂgeceﬁkﬁﬂztgbﬁl@t 8 PO re@dptor Btagonist in amounts that

LNV, [ th t t hod of
o o EHHGF o B et Soet B 6 FRongt R Rl EPE: 1 oo

of suchAhothatasgeat of tioinpenkisn thet indfinteiest relaten tp & wethéxkof raising serum
I—]DLHQJeiqu% Hmﬂé réigllc:)l?'l& nédf 'og Lgfl tr@atﬁi@rlt co rlﬁﬂé Xcﬂ}nﬁlsgﬂﬁé %‘Hle patient

ano inic acrd recep gon

nicotinégaeist @sra salp om\@@ghqrqcﬁgg'p@otmmcmg aad oerameReonist and a DP receptor
ant agoni st, said conbi nation being effective for
raising serumHDL levels in the patient in the absence
of
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substanti al flushing. Another aspect of the invention
that is of interest relates to a nethod of treating
waoelgekilpiddem a in a human patient in need of SUuRHT/US2004/014980
treatnment conprising admnistering to the patient 5
nicotinic acid or a salt or solvate thereof, or
anot her nicotinic acid receptor agonist and a DP
receptor antagonist in anounts that are effective for
treating dyslipidem a in the absence of substantia
antagohisti skifl nembingtivs hhing effeqsive for sHsig YR TDh1PH ip Hﬁtpaﬁleé‘t B the absence of
substahﬁ‘&l?llﬁﬁﬁﬁ relates to a nmethod of reduci ng ser um VLDL or
eve%s in a human pati ent{sé)rf need

t r eat meWetherashst PR gveRtion Mas bl eyt e?%twéo a gefhod gf treating
dyslipf¥ef@d ih A hGmaACpdliefin Becdf buch tresdlemabmptiting slfinisefing to the patient

iy B oS BSOS el S
antagdnést ihcinfognts Eratiane WEfEItive for _luE-mmnlgeiveipglenm inilee gbagriceoff subgtantial flushing.
the ab%&%@% E’%‘ﬁ gf&l{e g&%@h tifak KSR ififtest A Aathss nARAGH reaﬁcmg serum

the inven I'S nt er est ates to a
VLDIodér IT¥dlgrdlnig adwmanpatient iginpedefiseeh treatment CPIﬁPraFlwﬁﬁwnsteﬂng to the

patlenpig Eotiid ztlcﬁd'brr!t%ﬁﬂ oPJolv%té‘-‘tﬁbr&cff e aliBRr nicoARR aEd Ire!'&:gptor agomst and a DP
mnisterin

tien ni cotinic
ccepiy oo 8 RSBt ey e YTy LA e paten
in the @BKRA¢eSIf sﬂﬁdn&allﬂﬁslﬁ@:ept or 15 antagoni st, in anmounts

that arg effective.for r rym Lrigl
| evel s WE‘FF] %spﬁcétof" télﬁ tlnverhtxotnﬁli t 15%5 éng%rgsg] (G O?tesgtakégffe%ﬂr?tq%f feducmg serum
triglydetids leivelgin aAmotah paticatipaetd dfsuchteaiment gomprisingpdmirisierifg to the patient

n1cot11nrcJ LE Fl P 5 sa'itedr @6192&6 lt.hgre@f 'EIPMB&& ﬂf:otgl%jééﬁ 18 ﬁ)ﬁf batist !nf&daﬁ)P receptor

In nee such treat nent

antagesipin a@pmgs faaltmrwf@pevei fﬁgretheyntgrﬁérumb'ﬁ%nde develsin the patient in the
absen@FbiduanRalFRlskin®r sol vate thereof, or anot her

nicotinic acid re or a |st nd a rece
ot GO pRectoh RIS PR T SERETIFE P sk feyeing sorum
Lp(a) S@Eklﬁi\ #B!(rﬂ&n ﬂaﬁm liBnded of su€h @asttmaml coinprisihgadisigedng ofthe patient
st.ant |

mcotlplic 6816 Ph & tnor (sgl)vate kﬁ%g& 8%%1{0 ee? m{:]?] {n?c aﬁ:\llcié 1%% %)tor 'ag{??{t gncf 29D¥ receptor
antag@Ast] in atloaits that ae¢ eﬁdctw@ioateé@lngfeemchp(@)‘ leYdﬂﬁem ml@tmb@ts in the absence of
I or a salt or
subst@RACHIRAL APOYE nBRIIHI rdlbek O lk]/gJ:;)fbtéi'l? (s or a o
" nt er esAn ispeat btha wersion i @tqf G iterepfelpigp togeach of the methods

describtd ERRE wASPRGicotifidbcill 8r Hfalt R QI RS therebig uﬁlﬁeﬂ EVRE ffticularly of
ant agoni st . 25 sel ecti vel duI atﬁs the

interegfip) Eh‘?t“ée efpigotinic acids fexet ¢ TGPSeE A SFeStp &8?34 rfF?eﬁbor antagonist
selecﬁd%!?y m&dtﬂhid@ltﬁngE fdc@sdr ih Bmbines tpata'reeaﬁectukrfoﬁ teéucirgsp prveming the
fl h nveg ntthat is of particular interest relates
us ‘f‘%e %\C&H‘ ‘r‘?g net hods descri bed above wherein
ni cot i niwotes iaspebtof theiihventan thatds oftpartioplar iteegst wslates to each of the
meth%ﬂtd@&fm%dsg‘ooﬁee\kfﬁe%lh i{ﬁkt}{mc 5@&1# uﬂflfeﬁ aﬂ&‘ﬁle PR L &pRP Bﬁﬁgoﬁﬁgselectlvely

stantl a CRTH2 receptor.
modulgtiesttheePP zeserter and fogsiet suhwmallbﬁm@lﬁﬁﬁ the CRFHI T¢I | ar

inter esﬁ\n(ftﬁér%&ét Jf %eain\réﬁﬁ&ﬂﬂat% of g Etﬁlat Thkrest relates to a method of
at her oscl er 05| S, ﬂgk)?tem as tes.or.ar

treatipg AHETP§ClSFOSISH Ay 151&%&1‘2[8 BT 8 rﬁlatﬁ% g@%&}oné%%human patlen% in need of such
treatthdr@@bipAding ﬁlﬁﬁiﬁﬁﬂeﬁngﬁg tl&dﬂhemt ﬁic&(ﬁnm@ld ar 4 dak opadlivaenthereof, or another

nlcot%oec#égéegw?g%%sgﬁ% aaﬁflgcepgcge a%oms a%dQ%%m%%%tapngJeﬁé administered in an
amounethetdis effecting @gent aglierossleiosis chnfmldma, dinbises erg related condition in the
I 0 an anount that is effective to treat
abse%?ﬁé%%%ﬁ%?gg#@ dysli pidem a, diabetes or a rel ated
condition in the 35 absence of substantial flushing.
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One aspect of the invention is the use of a DP

receptor antagoni st conpound in conbination with
woR@atoazre acid or a salt or solvate thereof, PET/US2004/014980

another nicotinic acid receptor agonist for treating

atherosclerosis in a human in the absence of

substanti al flushing. Another aspect of the invention

that is of particular interest relates to the nethods

5 descri bed above wherein the DP receptor antagoni st

i s sel ddeagpect ofithe inengpwisthecisn et s PF rseper Aiagpyt ragpoyrd in
combﬁx@tgdﬁblﬁ]fh idottchcidR a @ﬂ%ﬂmﬁ% tﬂe@@'f | o atie Ricatdhie aG@tdeéptor agonist for
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r ecept QufotlRnaspsitfppihe mmgmttm isf df patniculgr iefefestablaten od thelmethods
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Compound AB Conpound AC Conmpound AD HO2C O CO2H

~12H3 1 , NCH3/ V' \ No NHHi o\ NO\ OI\ / I I/
W@Q2@4M0BHB ~ O CH3 Conpound AE Conpound AF CoPgiDURZDOAB 4980
CRHNFI " o0o~/CO2H i,C02HN NHp !l \ 000\ / C

\' G N)O~ CH3 -5 WD 2004/ 103370 PCT/ US2004/ 014980
Conpound AH Conpound Al Conpound AJ F ,~/CO2H /
“rererrr /-c2H/ /0", ,~co2HF ,-: A\ N/ N CF3 O\

C~ /[ a CH3@S H3( as well as the pharmaceutically
a%g@g,ﬁ{almsal ts|and SYmpateBAL herepf. At hebsapsmengsi s

E erein refers to rm of Vascul ar ease
|z%g,_pyt i on of
5 c8ftai ning c er sh-oand | g C02H

ost sayer of th vvagal ge &
'ums artérie el O conpass
Vascul ar edded anrl conditions th.até_l:”@z ﬂsr‘r—lp

as weﬂ @mg Bhaéﬁgceanmy B&%ﬁt&ﬁl@@ﬂts BXd SINVASs Glleddds. Practicing in
he rel evant fi el medi ¢i ne. At heroscLaFerotl

car di oVSERIckoth aé@%f‘élélereme SriP Ao vaTty er distast fhatRctgzed by the
depos[t%ﬁ@ﬁ&ﬂér@ﬁlhtbﬁd pl&{hepcfdhfaﬁﬂmg @ﬁlestetbd) il 1iids dnely ihnethins® dsyer of the walls
of laré?eagﬁ fnegﬁlgé\l\%%e )arteréeé r&% rrésc‘?e [ b glqugaessgeé glgsgnrﬂlarn%ifea%es agd conditions that
are recaghized andfmdmtowtbbﬂﬂwslalpnmabtlpmg iipthe red¢vanteftds|of dﬁ@elase
AtherbsQFe!rc# 10%55%5151‘ %hgeag% ?hfci"ﬁﬁﬁi% G ﬁ)llo@ln? r@\Ja%1 elaﬁ@&tlon procedures,

tIOI’lS 0] erosclerosi s and a refore
coron@m@earb@se@eqiaby knoyen asepipgary @rtery disetse Stisghernig hart disgpse), cerebrovascular

disease MMRIRSHIIGERhcEdHenRA R per1pf1M§1| \jeﬁbieliﬁfﬂ'a md:lﬁdlh@&@’ctiléﬂysfunctlon, are
all cl%qggggpg{]fgs%?utolnso Q altherosc %reos1ts gnc{ are ﬁlere oore gnc%?n%grs%ed by ti{ée te1§mso
"atherosclerosis" and "atherosclerotic disease."

"Dyslipidemia" is used in the conventional sense to refer to abnormal levels of plasma
lipids, such as HDL (low), LDL (high), VLDL (high), triglycerides (high), lipoprotein (a) (high), FFA
(high) and other serum lipids, or combinations thereof. It may be an uncomplicated condition or part of a
particular related disease or condition such as diabetes (diabetic dyslipidemia), metabolic syndrome and
the like. Thus, uncomplicated dyslipidemias as well as those that are associated with underlying
conditions are included in the present invention.

The term “patient” includes mammals, especially humans, who use the instant active
agents for the prevention or treatment of a medical condition. Administering the drugs to the patient
includes both self-administration and administration to the patient by another person. The patient may be
in need of treatment for an existing disease or medical condition, or may desire prophylactic treatment to
prevent or reduce the risk of onset of atherosclerosis.

The term "therapeutically effective amount" is intended to mean that amount of drug that
will elicit the desired biological or medical response. As an example, nicotinic acid is often administered
at doses from about 50 mg to about § grams each day.

The terms "prophylactically effective amount” and “amount that is effective to prevent”
refer to that amount of drug that will prevent or reduce the risk of occurrence of the biological or medical
event that is sought to be prevented. In many instances, the prophylactically effective amount is the same
as the therapeutically effective amount.

The invention described herein includes the administration of the compounds and

compositions described herein to prevent or reduce the risk of occurrence, or recurrence where the
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l'ipids, such as HDL (low), LDL (high), VLDL (high),
triglycerides (high), lipoprotein (a) (high), FFA
W@ booghd3zand ot her serum | ipids, or conbi nati onBCT/US2004/014980
thereof. It may be an unconplicated condition or part
of a particular related disease or condition such as
di abetes (diabetic dyslipidem a), netabolic syndrone
and 15 the like. Thus, unconplicated dyslipidenias as
wel |l as those that are associated with underl
potengigayists; ffcobmaryibaert dirage $F0 hECTHRCEHATiCHRRE AR ewnteqiﬁlétent
claudic@fidh. "(RdraBeart UREssIERts IZﬁﬂﬁﬁhdiad t& ﬁi@ﬁlﬁdb elD)dehtiMBfstardial infarction
m@ e.the instant active enaﬁ og ﬁ? Eglgvent on ded
(e 3 e"’ftra&%?‘ﬁréﬂi‘ cyprayy ’F‘F%SFEI&‘FZ%‘% OEGIBEPS- ARFRTAYASTHEAT S Es 1@ ntended fo
includl iskhemicor hbrtorfaticatbke (alseknotisis batbrovascular accidents) and transient ischemic
attacl%sel &nf q np élz?&dﬁc% ul)nolrs]?. ﬁmc'ﬁ?Aﬁ'ﬂﬁ%sﬁ{noﬁl{)téeq?h&altﬁ%ef)%gea?en tThe term
"athetqs@aph@ﬁtseaﬁem‘vemh apused hq:rpag 1sdin@e@gléo gcompalis gerlonary heart disease events,
cereb?cglgghfaf HMnts %d 'i'iﬁéi‘nﬁ’tf‘eﬂ El%ﬂaﬁ&hé’ﬂp@ﬁéﬂc&l Sle @R h¥R Yon!fRal atherosclerotic
prevent or reduce the risk onset
dlsea%@t erpae thoseior glhon;rme Rogsngl f?foé‘f“érﬁE‘E?t qf é%ﬂhwp eyt giptp-y & is intended that

pmﬁﬁpwgpmwebﬁwbﬁﬂynded to nean that anmount of drug t hat
wi | | cit. .the desired biol

o
r espo n ccoydingly, lg:)ggsﬁzmt glVCIH,}OB 8&9 ﬁfoalldgéfl Hleglgg g}ftpgaﬁ/entmg or reducing the
risk o d firsd bSdubsegaent atcudase of fur aharasdoleudtic Nikeary etent ednqutising the administration

ofa pg?pigﬁ%tﬁ:gﬁy ef‘fle%é\r/ﬁ z%l? uIQc?f tour?{g g?&l}‘l{%e%gieifeérg{o!a\ypgti%né at risk for such an
eventpyhale raventing of mnimiging halpst@milfmshigg Hrewngtient atay wir¢ady have atherosclerotic

dlse:ager & Yfﬁrﬂitmecﬁ'f aliRESidnDEr hiyHe PhistOeraheRpRgitof the
i ol ogi cal or nmedical event that is sought to be
preve nt e mthpd-furier relatesin PEyenting o1 PPBHRRF Y Athpioagigrptic lesion or plaque
formﬁfofl Qfatl iphRerdiip b §10Wi$1 tHeQré&edkBion BSexidtifg I8RASRPIGuERLI Well as to causing
ectiyve. anoun |on descri bed. here

the SR R EEE Y B Sear OB AU Shgentgfushing
conposi Accondingte ©a¢ adped ofithiscnhvention jpv@vantmaifodrfechattmgton dowing the

ron T S B 00 IS 108 e i

comprising admipisteeiag & thiiapeicallyeafisative aam@etﬂé I@mo@/falyclal’ antagopisttdescribed
herelﬂ ﬂfjc!oﬁfblﬂaﬁ&ﬁklﬂﬂ hib&iHic actd @UHLES i QRnic QBH PeLEhtdr z&%ﬁ‘i@ttto a patient in need of

di sease _events are_ intended to include
such HpabRetd iThis mefod plsp ;nﬁhldeS(}}altglg or sloyig ,pfoggqsp%gf)atheaqi;glerouc plaques

existid® &ﬂﬁ@ﬁﬁﬁe (R i Gat hréhkrhah@ s uagmm @s:&smﬁﬁgsath&‘@src&hmmﬁw Yhs well as

events.are intended t ncl.u
bl S g BT BB HREs R ARt SEbgt Vb apgpclerosis.
acci denAsgtharnspett afiisis mméntios ddvelveca methdd e lusventing or reducing the risk of

ather!)%c e%tirppﬁzﬁg éﬂpﬁl\rle:éébg{ l‘i@i&}% Q(Ehnlni%,teﬁ?%la b{%gﬁ‘ﬁ&ctlgﬁﬂl' efﬂ%g‘t;v%tafngﬁht of any of the
compbamdﬁ dp@ybdadehemnil glorlj withypieotimaasid oragotheyawirotieie @¢if r¢cgptor agonist to a

patiehilh B sic8 u‘éﬁﬁﬁﬁ@% tugeoars %@mérehwﬁférs teltmr%\is&a 8f plaque, which
cerebrovascul ar even intermttent claudication

can l@g@p@r pdasd dblepievesselsndy félrtpﬁg @spest of jthis, inpentign mvalvet 3 wethod for preventing
or re@UicER AT iR \OE B v8loping athBasAerba, cﬁkﬁﬂﬁﬁlﬁg'bﬁnﬂﬁit@mgl addroph®lactically effective

currence o suc n event exi i nt ended

amor ghthe ooy et P BR Serd ohteeb BeA Ty .« he

i nst ant Anﬁﬂaﬁmkpeomfalhﬁnvqnnmvreﬂ?m t@a methhd df tfeating or preventing .
atherBic e\foes'i]st, 4 %%ipi%nﬂa? gr%cljeﬂgd%&%mc{nl c%l% ﬁgm rgﬂrf{aﬁﬂg Phuman patient in need of

su sequé% ocCuUr rence of Jan atnerose drseade
such gheeapy Withraflusisinhipitinger tadnsing effectivy amppunigff aDP receptor antagonist, thereafter
treatfﬁﬁ QR RAL VAl FinRl LRCE La¥iGor 88TPHO the RS, Epﬁloﬁlgfm%{ﬁ%md receptor

described herein to a patient at risk for such

event while preventing or mnimzing substantla

flushing. The patient may al rdady have atherosclerotic

di sease at the tinme of adm nistration, or may be at

risk for developing it. 15 The nethod further rel ates

to preventing or slow ng new at herosclerotic | esion or

pl aque
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formati on, and preventing or slow ng the progression
of existing |l esions or plaques, as well as to causing
w0 b@4negressi on of existing | esions or plaquesPCTB1084/014980
preventing or mnimzing substantial flushing.
Accordi ngly, one aspect of this invention involves a
nmet hod for halting or slowing the progression of
at heroscl erosis, including halting or slow ng
at heroscl erotic plaque progression, 20 conp r|S|n% )
agonis{ dndnrAneuat thatds effectiverta Fewior PEVE sud pbErPFaleEosnBYHipIdgmia or related

condﬁéﬁég@l{e B saptAgATBkigg descr i bed herein i n

ination with ni otlnlc aCIF nOttEl%d E furth
aci d r e piatier agsiio fhet"b"eﬁtl?i‘a‘? agsifo it Mg ed 3hgye, further
compﬁﬁ@]}rﬁﬁeitmg-Bh tréatifg tH&@dtleait s/th ian EIMG €8-Alliictase inhibitor.

sl ow ng res ero erotd, I
exi st Oét{e PRE” P?&?ﬁ “tvﬁ‘zt“’.nﬁ &t es{ r ea(%drr&lsi rﬁrt%& goﬁgrevemmg the
conditiéns@oted Aeovee sthenaip the H¥MiGhEoAarediciase phibjos SI)TIVEM%H‘!\I\IEI | as

hal ti NHlas %ela %tﬁ&n&ﬂ&ﬁ%&éeﬁﬁeﬂa&ﬁi@a@&h@ fhg'igé (ﬁ{n@ctohﬁlc acid or another

pI agues 1 n trents wth eroscl erosi s
nicotipig geidrecgptor 4goBist cepepHIddn an ARy Bt i eﬁ%i“ﬁ%)f?f ﬁ@wvmg the results
desanEc?lYe‘?&ﬁ 1208 2 D rEQPHSE hlishohidethkd sShectely rﬁ&dﬂﬁ[e@ﬂ@ IS Rtdfor without
substa&tlglbg;p L p]itng h C?R m 2Fr|8€ellpp e’?‘ gm & gl’e%cleg ars:fgoplﬁghas an affinity at the DP

recepto® (TRQ BHdBat % Bastbsht he tifkeshighed tonumcrioaltyl I6wér K ivalug)ahah the affinity at

the Clgi{{? ge%que ' %Igggltn%&ng ltJhC seéi rcélg Rl‘ie;%act%%ﬂ}nb? éccg)%ii%stg ahese guidelines is
deemdie Tt selecéfedr s t o t he breaking | oose of pl aque, which
can be k0995 the! aBse%é)&{iuNs@ﬁlﬁﬁl fﬁlshlﬁg { fets6 theARIR@BLCt that is often

of this vention involves a net Tor preventing 30
seen whenmiastie iagjd ispdminigigredin thepRaubp iﬂn@uné& Hée 8&@@6@@9@ nicotinic acid

usual&%&ﬁﬁ& U&Qﬁ@cﬁx@hﬂh& 1684 deRéte 8s Ak pRIRY @S Elopbletaned thelid driveat therapeutlc
npounds descrlbegpheg

sy PR, Sececbedhecelp S BALLET ting
refers tB iRitduod deedring 6lsﬂlishlngwll’(ai froctued ot fewartflusingevents than would otherwise

occurp %Fei?rglay glgehlaflﬁ?ngr 3P t?usl%I o%sl r%ducec}{ E}E athea?t a@o&sa tﬁgdﬁgnr?re preferably the

comprrsi ng
incidgat lseertucctd’byrta&dandfmossnpggﬂqrabl'yetha pshing 1h01éence is reduced by about two thirds
or mofré bﬁﬁe\bl&h h@sé\;eﬂﬁrl i? refeﬁﬂﬂ’ffeﬁ&:eﬁ Hf %qusy SofiOHAG, n%‘re ﬁre@%bly by at least.

tor ant er eaf treati ng sai d

half, mm@hprefmbry bt Isast Abaut 519 irdyy %laquy ane Bpjdegipercent reduction in

flushinB §cRRhoe 284 hehod befiribl, Guidie hét répeept or -7 WO
604/ 103370 P ik

U82004/ 014 oni st
t hat ist }gfspga{r %a&edegp%%ndj?vebs?fgmtpa@&ﬁg pat1ent wulrl1 depend upon a
var1e@tdﬂ ﬁfcﬂﬁ@hﬂﬁdﬁﬁg the aghy Bbdypiadghtj mneﬁnl hedlhatexgdiets thnel bf adminiktmtion, route

of ad sér@? 101, ]ta fo excre%’I bSt antc&%inlngt% H‘Ig S%VX? IE}"EO% ﬂ% dnlaﬁént s condition.

|nveh n e
Consuﬂetatmn tfabesa lfmtpes is fwgll within th@:pmmw 9f thg opstinarily skilleil ghinieipn for the

purp(%s% ﬁ%&:’t&&nﬁ&?h@ﬁﬁ:ﬂ biclhytefre@ve %o%‘lé%h&ﬁ?%%&ﬁz@ dosage amount needed

I‘ aspect of he i nvenfion rel ates
to preventacqyateh oFarEHt the pegichigt dhe qopditiehtlf gxeasied thapthgicernpapgds described

hereifl Wi1EBe éﬂ?&fﬁ@cet‘é@ Bh & Hzﬁlytlﬁﬁs ()47 l&igth%f ﬁlﬁﬁléﬁﬁraﬁ&té taltielt dr @Fevent the
i's sipvastat descri

t
medigd IR e B U TRHETSIUGRE hi<wE P PERE e Gy e or the Lif of

the pitie@0t i ni ¢ aci d receptor agonlst compound in an anount

thgrate| InSOg% farergcgrl d1t10na1 z}c‘f‘ive %ﬁq,nts gna% Iﬂg %Jlﬁﬁlg{e}eﬁ V\ilt%%? Cgolnff)%gnds described

rece
hereinD@he @klgiondlctiveRgen: eleq@lents can heﬁtmt madifyingeomaennida pi qgents having other
THSs
phurREHA RO b G 8 B0 i B B AT RRRP bmaceuical
Ki) that is at |east about 10 tinmes higher (a
numerically lower K; value) tBan the affinity at the
CRTH2 receptor. Any conpound that selectively
interacts with DP according to these guidelines is
deened "DP sel ective". The phrase "in the absence of
substantial flushing” refers to the side effect that
is often
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15 seen when nicotinic acid is admnistered in

t herapeutic anmounts. The flushing effect of nicotinic
wa@ceood/10333ual |y beconmes | ess frequent and | ess BEWERBOAB14980

the patient devel ops tol erance to the drug at

t herapeutic doses, but the flushing effect stil

occurs to sone extent. Thus, "in the absence of

substantial flushing" refers to the reduced severity

of flushing when it occurs, aqr fewer flushing events

activifipss FxgmplE OldAiEPYg! aetive gaets Whigh mavbegmmjoyed H’é?“fiﬁ byt ras limited to

I—IMG@o}{ ed6d1h 93 GnHilitokS AUR R thehide @ﬁatnhsﬁﬂﬂielra&ﬂhhﬁzed of dihydloxyBpeRacid forms
r ef erabl% the 20 |nC|$ence i'S

d.by hal f, d )
and pharpceyfiealty acqsplablesplis apd g Higrep &Cﬁ@ﬁ’é&@/ not ﬁ@&ﬁ%@gwtaun (see US

PatenalNo. L4L342W67), hnwakiatmc(seelﬁﬂ htenlLNberW 84}, Hﬁy&emeopehyiciidsimvastatin
partlcefarqy file Clb er(m u?/lgcl)‘lrcc% 01un¥ iaﬁg h %?F Ipra@a Y tlnsq%rts e&%ﬁlﬁgn salt thereof (see

lD
US P?atnt ﬂ‘@a‘&{%@wmrﬂuﬁ’%&lﬁtm tpartigular 1x0the avdu;m aath@f eﬁdmﬂé%l’atent No. 5,354,772),
atorvAXEkit e[ﬂl}tlcru Gifel cgf&nﬁ‘rpsaltftlllét'e?}ﬂ (ROUSs %{egﬁ@& S, 2@@ @953%%%&)@ also referred

| S nost %& erable, but is not required he Sp ecif

to as H&%éseﬁ ﬁ%tﬁma‘#d‘al Rublradion gpmbgy 937@?%‘19? aidra%iltVPSéaﬁm also known as
ZD-4382, [CRIEPRH®,UBOUS RatedN/ @QB@HZJD)OIHN[@@(S& Eﬁlthaﬁ&lhﬁi@itﬂ@ squalene

eporiggic ﬁﬁffelwrss f%%&ep%ﬁmﬂe@ﬁ&glaﬁ BRs hknbus pTREEe b gfibitors), acyl-

coenzyie e thalesterdravgramsfdise (A CAT) mhibitork énchding selbgtive inhitiers of ACAT-1 or
] | dek;

acaPdld %‘v%fl 28 afid Hlﬂib%tﬁr% ¢ éwcglﬁgr\j'v Wb cPo@o%JI u’iaéifﬁ%ﬁdé %ﬁ{sf%{ Brotein (MTP)

mhlbnzct»rs rendgtbalial kinase mblbltm,rtplsgeid@mugmaeisnﬁ«% rﬁgeutwenducers platelet

aggre%:hﬁ)'h %ﬁﬁl%drsc r e)(arﬁﬁlé §19$dp}‘(ﬁelﬁ hbﬂﬁ@%)ﬁog&t ﬂe&?{(}r Xntagonlsts and aspirin;
effective dos%%$ amount needed preven count er,

humag pergxiserag prolifer r@@t;vggeg r%ppptphg_angﬁar@fﬂ{@rpgomgs ingluding the compounds
comn&%l@ﬁ@feﬁ@d tdm@tghiaﬁﬁle@ ie@Reohdad r&@gﬂf&bﬁd dhdYiinélbding those

| i t h of ti
compRgs SOeT G T Buftualinst sbaRt 5 chibondhon TRfe s st pe PPARY
agoniste betvida thettliiaZoliding diohesttuctural class PPAR @ agxmuslmcloés didfbrag fenofibrate

1nclu(!hﬁ§ hidéhis %ﬂaﬁbraﬁéeﬁfd%eﬂflbltoaﬁ? ﬁPPfl@d]ﬁf oy taé@us@saklitﬁﬂh Be'‘AlSo known as
or nore additi onaf active agents my be” adm ni st ere

pyridgsing) apghthe @Bﬁ%ﬁ?ﬁa%aﬂa asepiable galtsiirrent ﬁ“Ch?h @ez%alselr Jiagin B12 (also

knowﬂ ak b%ﬁo&QﬁQﬁm@ rfolﬁgé%mé a%ﬁﬂﬁ@élﬁﬁ:ﬂly@«:&ﬁﬁbfe)&lﬂ& ester thereof such as the
SOdlu TT{)OUI'] S Or a ents havi ng ot her p ar naceuti cal

tond the @etbalg usdraiie salt paf-oxdans V%‘Pﬁs JurihRsgiiFEE) € id g and beta
carotéef Bd-Blogsk; Qiglitﬁénsmhﬁ&ﬂﬁ@@ﬁl@ﬁs Is@chl as 103artAh), A3 I3\Rrting enzyme

PCT/ US2004/ 014980 _acti Vit i es, of ditional . . .
b5 7D 2 GIAPE H BRORTH B TEI<By UL TaE W T as nifedipine
and dilo4zein; mdbﬂﬂlut mtagidhﬁsﬁgénts thdtahase ABUA 1gehoexpresyibm; cholesteryl ester

transfeﬁ%a%é?n 1ting cuﬂ écugls% §leap?¥%ﬁ%§a§% gcrtwﬂg{%é)%t&fwﬂf)ﬁﬁ)gnhibiﬁng
compoundsy 5511]pqx§gqgg‘fe 54 pnlpdqltm@ deUPORISE, qunq:ﬁotdéé recegptor (FXR) ligands including
both Art¥Rfis@khd aé(ﬁﬁf% ]l;ﬁer X R&%Bfor Q'Q(Rﬁalﬁﬁa gZIﬁlZ)LXI@JbEﬂ{ &84k, v phosphonate

(see US Patent droxy en-acld
compng §4¢h:6 .ahndrsna;s%muau Fzéﬁlwyméseﬁn%hﬁt%ﬁ% agrpfeepyifpand celecoxib;

and cSﬁhFélﬁld% mafe@@ﬁuatdwaadumhﬁtahmau&artl cularly the sodium
salt t

Py as ChResdisBSororon mtabienscagisp b Fed it o pepoabinvontign Such

compofind@dlceh themvenerd bé chokRierol fratnghymssbtatal lymep futd emterbads\pf the small

1ntest53.\ﬂg\7gl"il é@% lf'gﬁugi?l% gﬁ{/rglgt%fl ?s&enélﬁ%%ls?%gﬁél@;&f mesterolﬁkso:%thon inhibitors are
descr(@éen ﬁ@TPatﬂtt &ﬁaﬁt&%ﬁéﬂi P6HL368abi76h1 1w 98P 00D B§GGAI200,856.473,
5,7562470, 598 ?@ﬁtseéﬂ%n %é ) li‘(f‘p%ﬁ)h@z?tlon K. 458 D0/66 £33N B 60107, WO
See US Pat ent CoA synt hase
i nhi bitors; squalene 10 epOX|dase i nhi bitors; squal ene
synt hetase inhibitors (al so kRown as squalene synt hase
i nhi bitors), acyl- coenzyne A chol estero
acyl transferase (ACAT) inhibitors including selective
i nhi bitors of ACAT-1 or ACAT-2 as well as dua
inhibitors of ACAT-1 and -2; mcrosomal triglyceride
transfer proteln (NWP) |nh|b|tors endothellal i pase

-, T T
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aggregation inhibitors, for exanple glycoprotein
I1b/11la fibrinogen receptor antagoni sts and aspirin;
wQ@ 200h0083m0 per oxi some proliferator activated reP€pUS2004/014980
gamma ( PPARy) agonists including the conpounds
commonly referred to as glitazones for exanple
pi oglitazone and rosiglitazone and, including those
compounds included within the structural class known
as thiazolidine diones

001355350 & OGO OO RBTE T & 28R P40 26 0 97475, and WO

95/085326131% iR ARRbRADBIeSER] Sd6/DtiaSnRibRbH iDERtRibef zam&iob‘yh aé 11(4-
i ncl |ng ﬁle

ot RO e o S S S B GBE 2 sinns.

cbam@&hmdnxﬂﬁﬁ%tHﬁdSHHEIHhmﬂmHmeaﬁﬁcalIy acceptable salts
t her eof. . .such

Kknown a'lgi quglﬁlcs: Fectlve a)mou?ts iof é’hoieat%}é)'i] absoé%ot( %ﬁ%ors include dosages of
from gitoar M@lceg/ke cedboyt 3@0@1,?3 cfibody weikht per dayspreferablyeabewfO. lsmg/kg to about 15
mg/kS the sodiumsalt and the nethyl gl ucam ne salt;

ant i - oxi dant vitamins such as vitamin C and E and beta

car ot erfier disbetis-ptivits BesompergHHYEH &1 the preseahin¥gbian sqnsbe administered

with e8I basdictricaddis] Fbﬁiﬁmﬁle CGOnMRL¢ bzﬁﬁnt&@@e&”ﬂi’g treatment as described
i nhi bitors such_as enal and cap

herein mpy $5q lzs:rtg n%lélplglinlﬂrrfl%ﬂrg 1aBeftl(%xp(eé1}c§t1(§£ C¢{IG géamﬁe of an oral antidiabetic
medidatibreghieful h@eid 3 @etbrainl t i azem endot hel i n ant agoni st s;

agents that enhance ABCAl gene expression; cholesteryl

ester transfer protein (CETP) inhibiting conpounds,
Dosage-Ihfopoatipgenase activating protein (FLAP) inhibiting

conmpou glqllgotnﬁc Jiduf%?ﬁé&ﬁ%éﬁ re@e':fs Qyrilifabh Q'mtbbﬂglc %Qlﬁp %Q'gv%r salts and

farnes X receptor é#- ands I ncl udi'ng
solvatghefaientinist @ldmlweﬂp Jor “éP v@he XerBtaprsen. @Eé(Pé)‘m%{P‘ﬁh a
pharniacSRRAS; ackepRRahRs dnd@8REtSs ofiticoRhie apid aralserul ﬁ@lmwaﬁﬁnvennon

T S R M M —
Likevissgiicaliael Sarthhﬂﬁttalaﬁﬁ wtmﬂae oammralrmagnédummfam salts that are useful as
descr%cgll%%ge{f%{wl}s ﬁgsllgsn i on1es §uc | R a&%{oglgﬁﬁd d%%ﬁ%@t&l a ta.@qm:lnpcompounds
also fmow salte thiat @f ussfid lae desenitwid h&nemnsnrhléarlynicxla@tqdrf@lmlqﬁ misptiigacid are useful

withiff ﬁ% E&e‘%&&f b Sn®th. E Eﬁ‘fxegﬁuslude' i ﬁ‘e?ﬁlhmte W@nb at- h‘.HS and sesquihydrate. Of

cilng serumc sterol |evel np es of
partm@h@ intesesé FQy [usexip shermseseRfrinYeRHprhHis fl@rfgee a?lé» PyHdaeBrepgxylis acid.

U S. Papp 'ﬁﬁtaé\&%ts o &Q&Lb&ﬁﬁerelﬁ,, #3dse B For r&ludi@d odpkbventing the flushing

citectih FugimgD g PR gogi Sty R %é#saawﬂ%%hasm as gfggut 001
mg/k§04y63 4OBigh WAHIG 100 hip/ke/dAL) adnthidile® B0Agld08 dik@ded daily doses. Preferably

the d%é%%&%%o%é&%? W/‘%g %E% gg? YZ Rééﬁ}‘} QH dl%gp élgggtgc’l)’aﬂy doses.

95/ 0853Phe diveofmetinivoridisha isaiefkastdescaibeddipsn pngesrirom as low as about
i ' @pdokes 4ower d be used
(-t I B R R
initiafiy,|apg d@seaasmeqeaﬁ%ddp naypipe the dpehingsitlee descri bed
i n U S. TRadRides Bﬂﬁcotﬁlﬁa@ﬂ r@éb%toﬁﬁ@nﬁts%ﬁﬁr ﬂlﬁﬁmc&lmc acid vary within wide

ut i cal ffective a haol est
ity S BT G P B £ 5P 40P QB bE A0y TEe g Ramglross wilbe
admiflist@ed Iﬁ’gahh@mtsﬁ‘a@(gtﬁorﬁﬁb Iﬂ@/ak abonf 0.0bahy/kpsdaygotas pizh aglahopt 100

mg/kgjlii% ZI} ?an?’glg 0 a(P VIH d c%s %Igse%&tl%b@olé%ﬁgéé&lbOH%%&g/d’i@ lo atbout 2 g/day.

i nventi Ehe mpomsis a@hvh mn ﬂ@tpeqseni invgitidn cew be/asiminigiargd via any conventional
routeHf 3ikn} sfra il 'ﬁ@h‘g@é}éd 1§ of SRR Griois BfaR0€T I C pati ent

receiving treathent as described 10 herein may al so

be taking insulin or an oral antidiabetic nedication.

One exanple of an oral antididbetic nedication useful

herein is nmetform n. Dosage |nformation
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Ni cotinic acid as used herein refers to
pyri di ne- 3-carboxylic acid. However, salts and 15
waedabms3o of nicotinic acid are al so i ncluded POT/USRE4/014980
in the present invention, and nunerous
pharmaceutically acceptable salts and sol vates of
nicotinic acid are useful in the present invention.
Al kali metal salts, in particular, sodium and
pot assi um forn1sa|ts that are useful as descri bed
her ei n.Thenidetinic seid sk ar sohw@techereds. erether gicotiic acid receptor agonist and the

DP ad?a%roﬁkl“ddh 8é adrﬁﬁis&i'eld dg@ﬂm@r &&Gdj\ﬁﬁﬁdlmm §1ﬁ£1€b§ﬁhltt Pletdﬁﬂiyt dédEfe.g., bid, tid
useful as descri

ere ous salts .o
or qidg ythous dengrring ﬁﬁoahth%mmg@esi .Pﬁﬁlf@lar hyleRs stistited 6?4%?6%}? g, such as a
sustalﬁécﬁ@lefls!é rp[’@d%é‘t' shﬁwing atreléhfs@pmﬁEfthdt eendd ®eyinid ¢ tolne, rd'BBdges may be

g e S5 B S e e B B8h o cveni
dosagheduntvy dtitited, nono-, di-, tri- and sesqui hydrate. O

particul ar interest for use in the present invention

is the free acid, pyridine-3-carboxylic acid. DP
Pharngaqeutigalifiostpositions descri bed herein, are useful for

reduci nﬂw%aﬂa@é(ﬁ@il'cﬂﬂp&shﬁmg héé&lﬂieﬁ Bereff £& getneﬂaﬂy comprlsed of nicotinic
manmal i an patients, particularly humans, ﬁatr%x
a%%ltlcally

acid ot ApRSher GLoPHRARLd raceRiPEAZORI o PP éecelimz%lt%@?lktga}* ay
accepbib@tagir.about 100 ng/ kg/ day, administered in si ngI e or

glb\élu? 685&%%% 8g t?@ c g ﬁong{qgggl}gég%ucﬁz taitﬁ%ta%?%fu es, %roche% ri]ozenges

suspessiony| dispersitdé povdcbds @ gianyles] eswlsions, ijrgpsckmd@hms rExemplemofocarrler
lngrefigﬁtgmtcfag%dﬂ@mg%%&% é&§m£égéﬁ{s,' @ﬁ%ﬂ@ [GleflefRd) 9@&0 OB

as as about In
presesytiis.cang thediky, E@fﬂﬂld%ﬂqf 911@?@%@0111 oﬁ%?xaamka@aé@%aﬁrb@@te sodium

carboH#€ qactés@'cralcﬁinlyh %ﬂ% A0 SQHES lllcﬁ RAFXAmbRs Bflg‘rﬁﬂil@a[tmg and disintegrants
mnimze the f effec

The do
inclugf G981 FHF LA eiF agepbem ﬁb@g@g éﬁeﬂ@ﬁmﬁ'ﬁg g apd acacia
Exam@feb of MB;ﬁ(}ént%ﬁdl‘udé nYﬂgdemni $tetrdts calﬁﬁﬂﬁ;teﬁfal‘ey steatriccoid and €alc. The tablets

may lgtlﬁlg?a(t) 2(1? g%)ag 5 ogivﬁ e%%rtnalgeé n’ie'ﬁcl?l Spa ma 8 &181ﬁtteglgrgtgon and thus,
absorpdeigin g g‘astmmtamnalowcmd divoby pOVEIE arsgs‘tdﬂgﬁdcmyolt @/eng lngagperiod.
as abo Uy 419 Q b(;%lg f’(}\}! mvb 10§1' Iﬁ%!tﬁuc%}ddﬁ ydltdcﬁ%l%{g' ﬂr%reotb‘or another

representative sage 1s a oui ay to about
nicotigiccrgid recepier agsmisbisisambinadbith the méeq@pf@s @mgonm%ﬁtth%%n@aﬁp forma

fixed REmBIR AN pRERIEE AT k@ BYMEIRMGR PEddBd May b 2 tdbfd becapbule for oral use.
adm ni stration.. The preferr d.route of admnistrati

is orall oreﬂ_mrtmagﬁ,da PRQikes opy Wlug 8 HIVEALPE g BICOHIE a01dn or a salt or
solvat¥l tﬁ@&dfmr(énétﬁdardncoﬁﬂictamﬂ recBtbvagbsist (htgsue Dfq abotit 100hieg) and the DP

t t d. th
antaef ot o8 S B0 1 G RER S B8 Guieiicoulty 9 A gRR Pl
prov1dmgmulatpt®psid¢foyodbms e.g., bid, tid or qgid,
Wt hout SARRAGTLIEL bR Tidde: JoAYs Jinmn%J the ARIchIaAY beifdrifnt in the

| ong sustain Fease i esire
formelgtiangif nicgtinie M@ﬁ@r@ma&p@! cogppenifions- urtenedisieasstehsts e particularly

prefebB@I F@XLARAAS 2 RENAR Ry %ﬂltelﬁﬁw’u@h as%}?gﬁﬁmﬁﬂﬁéaﬁ% ® lyceryl distearate may
5

ad nlnlstered every Ot er wever 1.n
be ergplaved- Ahedqspestieny Bay alfq W‘)é%by Pridees 3 fesgijbad &w}bs Patent Nos.
4256008236156 a5Matde4,063,8 7426 ﬂarmlabmmmatﬁah{ieluﬁaiabﬁa pr\a@ntrmlteﬂsdease

The ph abg:la & u‘srloﬁegé eral(e::gsgrt)eﬁ: t Q&Sareda s_f)cfwalli)a%ij an?l are m(t'lF]c{eQ herein. Typical

gener al
ingredien® thanare uMmldo Blewelpﬁre]caggﬁmpghuc widJp su@m@dtrdpase tablets include various

cellu@%%p%@éﬁg%, @Q::i}l a?gﬁplgfc%ﬁ?lg Htégl%géglsl?ﬁto? oﬁx‘?}ﬁfi Pioge %@%kﬁ'iopylcellulose

tabl ets, capsul es, troches, |ozenges, suspensions,
di spersi bl e powders or granuréb: enmul si ons, syrups and
elixirs. Exanples of carrier
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i ngredients include diluents, binders, disintegrants,
| ubricants, sweeteners, flavors, colorants, 15
w@e@san3sad i ves, and the |ike. Exanples of dil urer/8S2004/014980

i nclude, for exanple, calciumcarbonate, sodium
carbonate, |actose, cal cium phosphate and sodi um
phosphat e. Exanpl es of granul ati ng and di si ntegrants
i nclude corn starch and al ginic acid. Exanples of
bi ndi ng agents include starch, gelatin_and acaci

hydrogyesiie gglow hydsoryprormimethyicellers. wicgsestallive selbdosas Séarch and the like.

Vanoﬁsaﬁaﬁlirhlrﬂnﬁ LARKeRE thatethRafd sodE L6k iR Bkt Geleakd Gorfnalali@sS Examples

111c1u({§m(9¥ﬁ11?1g @(g 1o a\gagtgpsga;}glgz?t%t E‘f %Vdgyéii)glg %1]% %?géﬁgitﬁéecust%ean gum, guar gum,
gelatidbafA6YtloNychhi aldoRolgj3sdhi chStjl]eﬂctthlednd beawhx. a n d t her eby

provi de a ust.ai ned on_over . a onfiq
one e I}?fl r%}?as% a%f:e}i #%tel% %artlcular mterest u 1zes %aotlmc acid in

combiiation ith mlov atoee dftlasy cel:lﬁl,0§1©¢0mpwn¢$eloted rab«wt ¢cnmmesa¢d| igko a sustained

0 .
release ?a%gel? gogl{ogftfilg g&gﬁ&h eac‘tgg " ’!rﬂ‘il?éel?le tgnotxg glrg%togﬁ)ogﬁl Jag e B{cgfporated into the blend
beforfe:mmrwpnmﬁ iy kechgated onthithe optex aafasppfighevaettisn product

may be @ah @fﬁb&ﬁm&{t 1@ RO hidref igeredy, e nitdBaic MAA 8nd matrix-forming material

particul ar not her g i ment of. the_invention
are CW"&‘&E‘@ ?80"&%?586‘1” t8? orp %%‘F‘P‘n%?fe % O %‘tjtté ﬁﬁé‘P@%‘?mSt gubpound is
blendad@ith eiie d’ilnﬁl‘ﬁé toating aagentd atic@afet ontoalgOuites surfazb ofithe tort.0
about a

1ona an% 09 even ?nore 1é;te‘rflest ]h g%ﬂ)‘l& ta%cge%g?o%h %o‘}e, ﬁufther coated with

about 5 re conbi ar naceu
an HMGdaph aetﬁhleta@anfnblmr,, for meledmmgasaltmawhle palmulalathspﬂlmeﬁ@hus contains

three %tﬁfle r#i&wn@uﬁlg ﬁM@ @or}? kﬁ@@tﬁe Mltoﬁaﬂdqwﬁp aﬁ’tﬁédn?sg v@ﬁch may be

articul ar nportant I n formul ation
releaseble ﬁﬂt@@pwwp%meeﬁﬁlﬁ&raﬁ%@é GHIOHRIF 286 Wbt?b ntaw & §eleasable over a longer
peno(ﬁgﬁﬁrﬁé fNelsdrBlEanee.t abl et s are partl cularly 30

preferr exa erial s
gl ycer y %E@Lﬂlﬂ r?}éalgqs ?%ﬂ S%%‘P?ﬂ re]g%/sg{g%i FRN ey nﬁeewﬁh the present
1nvenﬁﬁi’pfaﬁg<—ﬂdom bt @ mgﬁngfas abound8 haurs prefreabiypatioatd toyabbilt@4 hours, and

in the U S. Patent Nos.

mﬂmgmggamﬁég’ %&) gngg%ogﬁd 4,265,874 to formosnotic

t her apebiari eelatibéapsdesioonstisnnancgiet edididesage &em fox drafruse. Such capsules
smlaﬁg%af?de tﬁéﬂacge%ﬁlgéﬁle{l@ am‘akmf EfiePhSteRhIS s BVAidedRbdre 286k gelatin

e 1 ncl ypical ingredients that are

capsulpsdpclydetly astivajngrdienty mipgd &ithwatsrapicibl wolvegts gughps propylene glycol,
PEG &MEdtiRinbE 6 dn@ileastPast &Hue bis, llkl{ii@'puﬁﬁ"ch& roh%'&l 35

cel l ul osi ¢ conmpoun éCh as

et hyl c ﬂ‘{fPE%Sé‘ peagwlr% $9 @P@g@nﬁteq as contalmng fche active material in
adnnitytérvﬁmmﬁpiaytls cditablel forsthe manufactiAOoRBut BBBatBions. Such excipients include

[ US200 14 dr.
ol SRR A DA LSS0 ) Byt
hydmepﬂowlms@ylcsltuénsmoélm al gireatd, p<|><l®vmy1p)sa:rqhdw mgagmh andragacia; dispersing

or we%t:{r%taggrﬁé,g%m& ik %l‘e%eﬁ&?veéle%o @1, BSRpio 1RdRRbenzoate, colorants,
el"ease rmul ations. Exanples”™ inc u e alglnlc acid

r
flavogsnepvepteners ard the b‘i‘enat es, polyvinyl pyrrolidone,
tragac aDIsBersﬂ)E Q)ldﬁﬂerb dlBs stﬁtdt@fe féﬂ{ﬂ&parﬁ@h af :hthueous suspension by

in alco Su and

the oyt prates i S e Rt ks @ Sk Fle SEpispesiay of weile agent,
suspeﬁldihg |agamk aid dnB bﬁmmtpresénvhthe SSuithlble tisparsingiad vektiing agents and suspending
asen Bros RO 5! Lo B850 e BAR B0, T 10 2" stot ai ned

r el easeSyrapd aatl ehmﬁrmymlwbpﬁmtednat rix. The DP

ant agoni st conmpound can be incorporated into the blend

bef ore conpression, or can be coated onto the outer

surface of the matrix. In an enbodi nent that is of

more interest, the nicotinic-8cid and matrix-forning

material 10 are conbi ned and conpressed to forma

sustai ned rel ease core, and the DP antagoni st conpound

is blended with one or nore coating agents and coated

onto the outer surface of the core. Optionally and of

even nore |nterest |s a tabl et as described above,

o, e
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an HMG Co- A reductase inhibitor, for exanple,
sinvastatin. This particul ar enbodi nent thus contains

WO boogaomcd i ve i ngredients, the HMG Co- A reduct BEEUS2004/014980
i nhi bitor and the DP antagoni st, which may be 15
rel easabl e substantially upon ingestion, and the
nicotinic acid which nay be rel easabl e over a | onger
period of time as descri bed above. Typical release

time frames for sustained release tablets in, i
accor dare@haymapeutipd copRasition that is\é RITHEHATIBIALE if # Pisfained release tablet

that 138&9+phseh df QicB8nit X oASsaR RO HIvVASHEBH Snd AR FREAR AYitagBidttin
t 0 ahout 24 hour and . nore preferably about 8 to

Comb‘é‘%?}‘tw‘ Ptpaseutisl W%Ptﬁbé? HTH capsul es constitute
anot herAsotier ghathnsegtcat o:rrlipoﬁlﬁbn thaidib ofpseticuBu dlteresh xsdustsined release

tabletiléa]; }sl c%rrnlpylsetie%mc dtlenl(‘:: aI{]c?d (iarcat slal ke or, Séa v%%:etgérg Tlﬂg 1xcee$to altltagomst and an

HMGdzp4 wédestaserivihibicte in mlmmtlpw mth A gh%@ﬁ@uﬂ@llmamwabktcmler
vat er - nigg %&h& Ipﬁﬁhﬁ@e’ﬁh@al %Mﬁ&sﬁ’ﬁn BPRYF ﬁl@f‘e ;ﬂhiﬁg% interdsE$a sustained

and et han an oi | eanut ol l
releasp sablgt fhatis Gpmgqlqe@ af @pqtmlc,@q‘{g]e@) DR rgcggtﬁ)éﬁgz}g@mt apd simyjagiafin in combination
w1thé>§lﬁhﬁw&tﬁh acaéptmaﬁﬁdal ng the active material in 25

admi xt fhﬁ‘g Exm tls sui tabl e for. the manufacture 4

of | aquADTS R BEHEREETH SeBRP-URR Bt 1 A B atjerest s & uStine
releass tkbibee fat 1 gomg@ﬂ sf mémmloeacmmmidel BP chceptor antagonist that is selected from the
groupﬁc%és?s % oﬁg ] A’I {h?o%%n AII}EI% g&fnb?n% %)ryu l?lnRg? Blllar?élflcgzutically acceptable carrier.

P OI yVi n‘§¢t pycpthe@ |ph@(m@eutlcad agrarsitioh thahid ofmatsi iatere’st is comprised of nicotinic
acid ﬂh%Waﬁa?&ustQBmﬁ\ﬁﬁlﬁ 'sél&téﬂﬁa&ﬁ ﬁye%r(ﬁl coﬂs?sﬁhé Bt dmpounds A, B, D, E, X, AA,

preservati ves .9, é% opyl
AF, ASardl, Wa%%»%mr%won érpaﬁ‘fr@ceu lfqlla@megtabl§\faé@1@éner s
and t heYétlak&her%ﬁarBa&maéaﬂ cBthfosPRUERE B oRPAtiGaThtbRS is comprlsed of

o p A B B e ATHS R USRSl ot cri,

I n adm Xét lanﬁheMphJ&nﬁceﬁhtlsqi eospasiion thanistof imogp iagest is comprised of nicotinic
acid a,g ﬁi’e nPago st c Sulngﬁ 8?&\%% ?{tloWﬂ% g)rh é{lgi%hié’ acte qable carrier.

agent s ‘é¢t@n@h@ rpparrrfac@dcadyommmn ahat E@ﬁ ;nomsmere@he domprlsed of nicotinic
acid £0Dmta ?Xﬁlé”@%ﬂlﬁ&ﬁd @) ih %binBin b viHhSH _C[’phgﬁnafcgftﬁ'&ﬂ}ﬁa{c@%table hftier.

WO 20047103370 PCT/ US2004/ 014980 har maceut i cal

conposi Y‘Ft@ﬂc’tf“ﬁewm?@ced*lc% SPHpQsiiion thaf ﬁtoé PoeEs infexestyjs comprised of nicotinic

acid £nd mn&%&nsft%bﬁ?&ﬁ}d Eah b@hblnitf&)ﬁtwwh?a phaftdusiedlyQkceptable carrier.

ng gLIt 0 g’c&ﬁ%tha@ﬁ%rg{%c?uﬁcél 88‘5}%‘?5 %ﬁls\&? {e;{;?reeg];ﬁerest 1S compl:r)fs)ed of nicotinic
acid i drmeguiistcainpyund CCiapbabinationawith aqﬁmrﬂhaenticgaliy acceptable carrier.
_ph arma &talngtﬁér ?1 9&1‘&& é&ﬁfonlt t gﬁl%%:t 1%1%%'51%5 comprised of nicotinic
Interest 1S a |ne ase et 1 at I1s .
acid @drﬁﬂanmglmstfcomp@tmﬂm in cambmafmn vatlseawmnmce@@a%meptable carrier.

ther eof ye; o0t phEnRBIAEaI1 RBhAGRIh Hat RHE nﬂﬂe intehdst i°0orfbrised of nicotinic
reductase I nhibitor in conbipation wth

acid sy FantagoripteamPong dEEp cambiaation ith@rphargBEesgiotspeptble carier.

phar maceettan6tiér pﬁm@@m&m f)d’bﬁion ltigat Blfof Eﬂé{'eﬁint@ﬂzfsi ik Gothifsed of nicotinic
ease .t ahl et

est i.s a sust
scid BT ORPUBE A © SBP At D T EMBRaR Ssenitlg camier
and si n¥easheathérphhmmaceitibalrampasitionthat I3 ofi more interest is comprised of nicotinic
eut.i.ca t car[-1.e hatd t .
acid zprﬂeﬁlﬂaan agurtust co{’n gunﬁc%gﬁtc?glh%eﬁcg?\;l%hsi% paé:glﬁcgﬁ]%rcgﬁgble. camer.' N
i nt er es¥etiagpotherphamnmrentidal compesiion thai bsl of morehiaterdskis comprised of nicotinic
acid SRTY dn¥REniS co ?&%ﬁ'ﬂ'lﬁccﬁﬁdlﬁtloﬁaﬂhQ PRPrb&ABRNI9 acceptable carrier.
antagonist that 1s selected from tﬁ group consisting
of conpounds A through AJ in conbination with a
phar maceutical |y acceptable cBrrier.
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Yet anot her pharmaceutical conposition that is of nore
interest is conprised of nicotinic acid and a DP
w@nitagaedsret conpound sel ected fromthe group cPEBUSI04Q14980
of conpounds A, B, D, E, X, AA 15 AF, AG AH, Al and
AJ, in conbination with a pharmaceutically acceptable
carrier. Yet another pharnmaceutical conposition that
is of particular interest is conprised of nicotinic
acid and DP ant agoni st, conpound A in conbination with
a phar néglenetherahprynageutiey campesitionthat isof moteintegsiis fespprised of nicotinic

acid MO DPRERUHib CBMpGRTRISh Eérﬂﬁnétlbﬁhlth% pﬁimﬁ@d’tﬁcdll’j'ta@ée@ﬁlblelc%ler
conprisgd of ni gotl nic,

a
oot AR PS5 R TOOrE it is comprisd of
nicotiaizceejal ol of tHedDR aredgoni:odpburels abthd ibopb andshaeistatin & combination with a
harmacg{R cslll ti ac%btabli]e arrkes of nore interest is conprised of
P otT and DP ant agoni st conpound D in
C o nb| n aYﬁ@nothprt;jhamaph@pﬂuglgpnsutmlthay iszod oo iatskest is a sustained release
tabletctﬂz{t rlé &mprid@lof anghde beid®, Q%Inﬁg%% éﬁtﬁ Lron?s@ tHiPR 'sélbc%li fr(;}xgthe group

re interest I s conprised nicotinic

conmaﬁ’a @mwa@e% thsqueh drdgad; siEnvestatiy ig eprhination grithwiphprmgceutically
accepdb® diBsegUt i cal |y acceptable carrier. Yet anot her _

e s o TR
sustaigedyateasectabletitimt dxaiohiptisediod nicutirtidacid, ralm)rnasmpemanmgdnﬁsy selected from the

ccept abl e nEL h

group co%s@ﬁngtof gorﬁ@ﬁ{i A, B ﬁlghf‘r%flgki E{’ ' e?gl—? %Sie cﬁ% jr‘}'g ,?and s1anva?tat1n in
combmau@n with e phaamaqstuma&y Brepiablagurierst conpound AA in

conmbi nafh OBy P@sﬁfﬂﬁar iTBER4H 66 8hdovy Q&&%Qﬁ(ﬁh{aﬁnaceutlcal compositions
carrier. Yet another rmaceut i cal conposition at

described apoVRISe ERFRTEAESSS aqyg?ﬂad Ripriiehuigswe. dijeg ?rﬁmbrec% Iram the
combﬁﬁﬁo@%oﬂﬁk)@iﬁ@ﬂ bﬁdggfe@ﬁllﬁlw enyAvol of e Ry T kaﬁhgr@dleMé tathv@ or excipient, or

| t
from SRR 0k 76 81 T ) DB BT 2t 978 OB R Pl 6 nfegpctons of
one of apT éf sledngédiaite chdcntdinglya diephamndcdific ndrapmwition tof the present invention
encorgé)agge% ?%T&%oélﬁoﬁ: 1%%%.' b&%@ihﬁ&r&& rtonleﬁwgg]c%rﬂﬁﬁ: 1?% ﬁle ?oarlll;o%nds, any additional

| | e-carriler. ar mmceu
activeingredisnt(s).ond th¢alhamrgtcm1caﬂyraecqptabbreé@plents conprised of

ni cot i Nhgoh@Ghfcafthe RV ARSAYRRNS 8 the BORE 'ﬂRIGtIIﬁHaéI&] or a salt or solvate

conbi nation wth a pharmaceutically acceptab
therefaprrangther njgqtinief6idHesepionagoRtad s IR intagomisd8 rﬂte. Iwufaﬁtafe ofa

medi¢a®ne@f. THY GedidAbRhteat ttie%sé%@giéﬁb&ﬂﬁ:r@ﬁ ni cotinic 35 aci d

SE gr rET)E C&]E%qa;%%{]c:u%lg 0Q ?rgagPeét %fébep llng%ﬁgﬁ 0 t Lon the use ofa}ncotlmc acid or a
salt o &ﬂﬂt&ﬁ&ﬁ&@o%&bﬁﬁ&ﬁﬁk&iﬂg&@pweagwmoh ﬂi&’rantagomst and an HMG Co-A

reduc‘?ggg{r{ﬂ?b(ftgy tSl'lC?l%L si‘ﬁlQ/ 8 ' {nl tgghl%l{;ﬁ Jaﬁlehtn tI%{sqﬁedmal%ent has the
conprised of nic

_ . n| t agoni st
uses desenthedherein) i n corrbl nation wt h a phar rraceutl cally

accept af faigieh fd Beotin¥GkidBNRENRhRAHIBTEMESER acid receptor agonist,
conposition that is of even nore interest is conprisSed

numegus nFOHRE Al ECERIPREORHE baye bemeletypibath By dRllating Biffeatiqas disclose
compBﬁﬁcEdha’tlQ&\ﬁQoﬁﬁlG a&ll Peagbdgbiisti:n conmbi nation with a 5

cal | y accept abl e Yet anot her
Lore‘%ﬁ%ﬁggkémo@%\‘flm% &P? o# tq’@a H (25%3 nmore interest is
Loreﬁz_es,uﬁs_teaglnhﬁcl_reﬁh@ammmh@higg64 tddat648 (SZOOD)LT'pri sed of
COLi .
Sogag ikt BlEniicandbihhybEANALLARAI00 SesagB Lot
Tunatth Soztgh MﬂquaMddisihﬁQaﬁﬂéﬁﬁ R00R, conbl nation with a

WisePRa% TR G&hdl 68BI0)0gicROERRiAD|298.0RF6 &4 (2d03), Y84 anot her
phar maceuti cal conposition that is of nore particular
interest relates to a sustained release tablet that
is conprised of nicotinic acith- a DP receptor
ant agoni st selected fromthe
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group consisting of compounds A, B, D, E, X, AA AF,
AG AH, Al and AJ, and sinvastatin in conbination with
w@2@haeasaceut i cal ly acceptable carrier. The teP@T/US2004/014980

"conposition”, in addition to enconpassing the
phar maceuti cal "conpositions 15 descri bed above, also
enconpasses any product which results, directly or
indirectly, fromthe conbination, conplexation or
aggregation of any two or nore of the |ngredients,

Van Heggle.iTy et abjousal P@/Ié‘}rf}?malé‘rhemfs% AP 1943383 12PBH of one or
mor et ofy {shstel 'ﬂﬁ{ ﬁﬂﬂuﬂ?&cﬁnst%; fhe aEbhib edid Ee&fé{ﬁ& chh as those disclosed in

actions aqr. in actions of.. one or r

van Bl alvBip QA ZE OF B1oRgY SomiaRi OB e P et

ConposiMoeovedfthd ieotipicesititteeptoy Bastieamidemificd aphdnestefized in

woo ARG Bt cienith MO0l gl SL AT THPR ki age wise. 4.«

al. (cittidnstabevephar maceutl cally acceptabl e exci pi ents.
Anot her ﬁﬁe@&ﬁ e?tb? ahtgé/cﬁlm& Tchsq{aeibeteﬁ gﬁﬁﬁhéﬂsaﬁd Qlfe useful and

ni cotinic aCI salt” or so ere
includgd én the mefodoef] t]pﬁ Rgesggq igventen 0B pxag‘g%eh DPreceRter glntgonlsts can be obtained

in acc@ffaRGARIESWOD nnme pIBIMERET Oki6bed 5,200 T8N 1385BBtpublkhédon May 2, 2003,

woo Bl avdiera) S leden eﬁis%@% R BEL T B B o g0

Compoond AB cuisk: syhthesid i sucordaet tithitheades@iptismbet faath is WOMIGE520A1

publl%ﬁc? eé)’teéngn eL ?{' g&r)] ?;Cnorxlrl"q%d(\gb %anage sgnt ?sgzs?gth? zE] 8% ce %Vlth i description
set foghy th@Q3/§22maAi nebilished; on Mireh 2h 2003 erd Cempsfunds AD and AE can be
synthiﬁ%qh m&hancg tﬁ tMé&@H&pget R)@tﬁ ik %03@9@0%@?@%@@1{1September 25,

reln. |onto nicotinic acid
2003. b@wéwpwnm%w AtagoRist eprnoRRdstused 18 dhsrhresent nyeptign g be synthesized in

accor@dne®Wwith it eRdihples pRGEMdMRIOAJONI sts have been descri bed.

The follow ng publications disclose 30 conpounds that

are nicotinic acid receptor agonists: Lorenzen, A et
al . Ml ecul ar Pharnacol og,E_XBSMPIELE 357 (2001)

1]acetic acid

L_QEEQMKQS|ca Resear ch Comm 303 364 369 (2003)
Tunaru, S. et al. Nature Medicine 9: 352-355 (2003),
35 Vvse, A. et al. Joursajueof Bishogical Chemi stry
278: 9869-9874 (2003), d 004/ 103370
st al Journal of
Medi ci nal Chemistry 46>N to{003). It is noted
that partial agonists for ni cotinic acid receptor,
such as those disclosed in van Herk, et al. are
included in the present conpositions and net hods of
Step 1 r eat mepChloMaicefysdehydehe nicotinic acid receptor has

been i ntified and charact 02/.084
Dol SOt e <BRpaRE »a0 ePStE Gforf b M 4L I Merocyetic
ChenT 2328 1(19%). et al . and Wse, A et al. (ci tat| ons

above). Nunerous DP receptor antagoni st conpounds have
been published and are useful and included in the

Step Zret hods4-Gflethyithiqinisetingldebydioent i on. For exanpl e, DP

recept of, @Eﬂlﬁ%%f NhSVE @915 be3e %ﬁimg@lfleom 2@9 %9;5 %Elé‘daed the 4-
w th WO01/ 79169 publi sh on Cctober 25, 2001

Chlor&‘B@!Sl%léefﬁ’Gb(]13§r€e b WwfﬁtepéGB Meofb(%éﬁf) 0@%‘8%?“0‘1 mixture was
mainfinbd ati08@ fayi 5 Niv ERlizeeacl8y mHE2 wanpouwi0 B8 20I0ind EtOAc. The organic

phaseD\HPsl sgﬁa?aqu, %sh‘lhJ t)v-\{th %1:50 a%g gi?ied over Na2SO4. The compound was then purified over

silica gel with 50% EtOAc in Hexanes to provide the title compound.
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Compound AB can be synthesized in accordance with the
description set forth in W01/ 66520A published on
w®eptaodser 13, 2001; Conpound AC can be synt heBCTES2004014980

accordance with the description set forth in

W03/ 022814A1 published on March 20, 2003, and.

Conpounds AD and AE can be synthesized in accordance

with the description set forth in WO03/ 078409

ubl i shed on Setenber 25, 15 2003 (lher
_P_?Ktte epr es ethyli Q@)-Iridond-Fyancthylthiomyridinedyy Injepsgrengate; he

pr esentp hélﬂtfdﬁtdfQf(méﬁislltth;n&ﬁmeﬁﬁéhyﬂe@4 8 B, 31&%&5 gaNG&hyl azidoacetate

e exanples_provi I
90 g5 88 m@&)@nM&Pg‘g mﬁ. F@?twwéﬁwe@hﬂe%élﬁm 78
mmol® ht-a byl rlﬂiéymblﬁﬁlftanﬁbrhhne nao mﬂﬁdiecﬁargdllhzﬁlﬁahecbat alfed to A0°C during the

30 nu& C%H‘F 1gp- oﬂlile 1)8?1%% n&,le?]lre Was%en.ls [n‘ret% mta'n elcecbggh @r se&eral hours, followed by

overnjghtipan éct bath id ﬁg@pldbe@n b¥hesuspvhsigmivas @den mured alto a mixture of ice and
(ﬁe&ﬂr’tﬁécs\hﬁjr}‘ Was fi@Mafter’f® mi@ lof(:#2B8) Th%@@ucz was washed with cold H2O and
4- (Met hyl t'hi o) ni coti nal dehyde To a sol ution of NaSMe
was tijen dgiedyundpBBICHB IO glvmthwmmenqﬁ_s)a bries salittid ¢ @)ighich cpptained some
salts. P c@h\?&hﬁ% ihBRp ey d0er(ilida gel HithFHOAchmol ) of Step 1 in
MeOH (250 ni). The reaction mxture was naintained at
60C for 15 mn. The reaction m xture was poured over

Step NHACL  aviethit4dpeethykhie)-oHgaiolo[2. Phlagddinas cabpataat ed,
vvashed th H20 The und
was t he‘ArqlI St Bensfoneo gﬁ% Cgr d °¥§tep yg(fﬁ%tth 13’619);5 E} &% 96 ml.) was

heateHelpalygs lfoj’Cp Adter glperiadef 115 m[ue atc]dﬁt@ tirerlyellow Solyyipn was cooled to room
temp%%ggy ﬂ@gﬁ fafist /by§§gp(ﬁ{eQ%&1g %Qsmbﬁit? Bf h ¥BtnBdde due to the formation of

- azi o 3- 14-
lpg,s{upwﬁolgw?q tlh?ﬂf wleg_t%ﬂ%,‘a{ iterpd and| washeshwig xylene to provide the title
compfuddTet hyl t hi o) ni coti neal dehyde (4.8 g, 31 mmol) and
net hyl azi doacetate (9.0 g, 78 mmol) in MOCH (50 L)
was added to a solution of 25% NaOve in MeOH (16.9 i,

Step Y8  mmoEthylatt- (meﬂljg’@noﬁh-exd) ﬁﬂsmﬁﬂraﬁvmﬁﬁdﬂ 312-Blindwdizine-7-carboxylate
noni t o T,F
0

30 min. aaasé?llg}og rc]>f ﬁlﬁrﬁzlc)ﬁlgcgun t|01€ Ste 05: I(rq 26Cmm815 %nrr:lthF QfO mL) at 0°C was:
addedsNalf (leieq.)n Adffer p periqdeal A miny 0 £0a10 9&@# §thYk%bm@ﬁl@wrbty (0.40 mL).
were Q44 nAﬂaI ﬁeﬁo@[}f §t rgégn k‘bnﬁ rahﬂ@ tl’fe%&tlﬁﬁ’ Hﬂtur-erkl%s %oured over saturated

Nmihlﬁ@%l’g%% oured onto

was t
Rt e i S B L LR Q8 e S Nusou. Ar
evap&&ti&lrthd’@udeﬂﬂ&iuﬁf%lfﬁhﬁ% S Hﬁgm% Ehpis0 IThe bié @stainhs then dissolved in

'THF W(?gig@{&dlel @@ﬂ g'f?-i% sglugéf#éﬂgﬁ fagsitn feEtch tcﬁcécff (égﬁgf)%vn? 04 at oec.

Afterggletied afHeh at apnpotgmperatire, Heneastion mixeme vesthespduradepveesaturated NH4Cl

' t h
o e sl Wiod ypn NeaS4 and raporaid e educed
pressmeswstpetdsth@mltlgfzommné avpoixtrde offettsd el Bethyl eqger. g, 1. 6
mml) in xylenes (16 nL) was heated slowy to 140C
After a perlod of 15 mn. at 14OC the yel l ow sol ution
Ste ans coot (%) -dihyd ido[3,2
To the compound of Step 5, (0.32 g) were added EtOH (8.0 mL) and concentrated HCI

(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 10)-8.9-dihydropyrido[3,2-blindolizin-6(7

ylidenelethanoate
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tenperature. Precaution nust be taken due to the
possibility of an exotherne due to the formation of 15
woRamoeBm The suspensi on was then cool ed to OB;T/US2004/014980

filtered and washed with xylene to provide the title

conpound. Step 5 Ethyl

4- (et hyl t hi 0) - 6- oxo-6, 7, 8, 9-t et rahydr opyri dof

3, 2-blindolizine- 7-carboxy|ate To a solution of the

compound of Ste %O 35 . in DME (20 nl)

oD s DY saion KE4P-) o etisd phosplmonistée (95 o] gD were
added'80% NaRol6d\s, 2(0@ mfoly hn(ﬂﬁ@lccﬁﬁﬂbﬁhd 6lf'§@é’ toy 1.80 ehndofb) 4 Bfter a period
of 4 rﬂ'lf)55°C reacfEl or] exturAtvag #;ouéledpovert sal ura?ed I%H?S lqatndg }E The organic phase

en‘per’a ure, reaction mx oure
was sslairawd%tnd(éva podunderdedicédmressidee Tﬁdf gads groftasas pmrﬁed by flash

O and dried over NaSO4. After
Cmomﬁg gaﬁfm? e?gfﬁﬁgmﬁﬁ%duct was purified by flash

chronatography The bis ester was then di ssol ved in

er : .
peri od Blre @nnoard qf §E?m7t"éf\fr}§‘§r5<&’(%1rl’é Meﬂ#b— IEEelﬁmaheat for dissolution. To
the pmi)otxwoeled/aauﬁdmeﬁaspﬁdﬂdeﬂ radveEmpaitureFt@pl atdHAEesuldimixture was

i 1 S e S G S RB5 S b SN vas

carefpltyovietieelitdesing @Hﬁle olproiiitreke s avanvmed uadep fedgeddypressumelto provide the
title %ﬁtb&ﬂdh %ﬁ%ﬁrﬁ%\seﬁlg% c@mﬁgluélrd Cc))lg )S/tre}) a S?HS be2hyglrolgﬁraaéeldl “élfhnfjd (OH)H} in EtOAc at
40 PSIghE2 50188 t he conmpound of Step 5, (0.32 g) were added

EtOH (8.0 nL) and concentrated HJ (2.0 nL). The

resultrn% suspensron was refluxed for 5 h. The_
StepPeact i oF 0¢7:89-t¢ Lol 3,2-blindgli

Na2CCB. Tdine c&ﬁﬁtﬂrﬂﬂ of sralas €. m,s 0&& raeﬁaj lad«ram (manprva%added

Naz\’g% Rjr: Q)V%) qﬁc% %1({/1?? F]I‘%bg &gﬁgﬁg I%Etgrga % 61)%1 Igglolg é%xfe%%tlog grgfture was partitioned

betwegh HPD @8 ByOAel el cemmaseevas peshpdwidFin0L 68@MeEd and evaporated The title
Compoungngﬁsz}alglq dOblzlfﬁ 80 1193 %rli)l\(,léosol ution (12 L) of

onoace 45 g, 2.17 mol) were
added 80@6hbH (0.06 g, 2.00 mml) and the conpound of

Step ﬁﬁ ep 6 £#lvids- [@fkchior%x e IRNiNA-(Al 3801 B IE6, i7‘Q@-tet‘i’c'hvé‘royyrf@ltof3,2-

t he reaction ure was poured over satur
NH4C1 ablindghiztpg-yllagelateyr gani ¢ phase was separated and

evapor at@s 1,0 orbstkhae SSlutithe s 8 WIS of 4] hedﬁlﬁlﬁﬂﬁlfpﬁér@ﬂ&iﬁhﬁde 0.24 g)
was 384 %{dl% il gyTé h%%ﬁggﬁ%ﬁ o S 8. 6P BY%n DRPRIPEE) G dded the
previdub-rhimmten( 180 ub) ﬁ;e}esauea wat fthlsvyﬁdrbg G NMIB 128 Zealitdimdat fopm

temperntu%éréh'{ I%C & marthﬁal %%g%? N Q‘hg ;eaéfoﬁ Q?ZtuWaF%b&r?% l)%? gaturated

NaHpP3 %do”f}QAeo$ rl%%rg%r Bhar%wa%agara% sypparated 3pdrhe &iHp eorapoypdpurified by
ﬂmmP&ggmagg]Bhe resulting mxture was 10 maintai ned for
under an atnospheric pressure of hydrogen. The
reactron m xture was filtered carefully over Celite

Step UB1 NG A52A@EL2hlodpRedybhiHid) At @t BuMID W, AL 8etiaReRbpyrido [3,2-blindolizin-
reduced essure to provide the title conpound.
Alternaﬁgﬁ%?9gﬂ¥%e conpound of Step 7 can be
hydr ogeTathe dompdund Bl SteflH) @isdoiveEinf2AU 1 atixtuk®f PBF-MEOHHRas added 1N

18h
Na O% 2 A{ter at%en%g ﬁSelg atI rgr%% @é‘lpgra&rei, teI{e aﬁtlcf/nr nudrot%r% wis %amtloaec} between
saturatgd @Hg.ﬁ: rgqaé: ﬁeapa@fe deylr, éeﬁl oger(lﬂpzé@z; @nd evaporated to
mnvﬂeg%tﬁgm% NECH (3.0 nL) were added Na2Wp4 (0.10

and 30&)H202 (600 L). After a period of 1 h, the

reactlon m xture was partitioned
-17 -
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bet ween H20 and Et OAc. The organi ¢ phase was washed
wth H2O, separated and evaporated. The title
w@oovpaessd was purified by flash chromat ogr aphyPCROSE0€Wm14980

10 Et hyl
15-1(4-chl orophenyl )t hi ol - 4- (et hvl sul fonyl)-6, 7, 8, 9-t
etrah pyridol3,2- bl indolizin-6-yll acetate To a
1, 2-di chl oroet hane solution (2.0 nL) of
4, 4" -di chl orodi phenyl disulfide (0.24 g) was added

17 NWZ(&’L@M(EEOacbt)one-H@) & HeOOdbmiHmmﬁOdﬂ 18D H8®(d¢ BN F.26 Yd, i2H), 7.00 (d, 2H),

465 @”fﬁsrﬁ@% b 5 Bl Pot ey I KRR Y i it i nea

room tenperature until no starting materia
rerral ned. The reaction mé%?ﬁ%ﬂ@f poured over
saturated NaHCCB and Et rgan|c ohase was
alie o 5 8.9 tab G yllacgtic acid

(Co n@&mdﬁﬁash chronatography 30 Step 11

- - Chl or ophenyl )t hi ol - 4- (et hvl sul fonyl )-6, 7, 8, 9-t
et rahydr opyri do 13,2-b|g@doI|Z|n- 6-vllacetic acid To
t he conmpound of Step 10 |ssoéc,a 1/1 m xture of
THE- MeOH was added 1N I /’a period of 18 h at
roomtenperature, the % 1! re was partitioned
bet ween saturated NH4CL and The organi ¢ phase
was separated, dried over sS4 and evaporated to 35
provide the title conpound -17 WD 2004/ 103370

PCT/US 0 /014980 C 1

(bs, ezhéle é‘am?cam 3 p}ép%%g (‘f C?m t]?ﬁ? ﬁﬁfgﬁgoﬁ%) m%]ﬁ)]l 388 8ina
similat n@@ne(rd$ d@diibed in Bx@¥plg h;]Ste_‘pH}) andl 1RO (m 1H), 3.75 (m
m&4%§), 3.35 (s, 3H), 2.80 to 2.10 (m 6H). EXAMPLE 2 5

5-f (4-Chl orophenyl )thiol -4-(nmethylthio)-6,7,8,9-tetra

hydr opyri dol13, 2-bl i ndoli zin-6-yl |l acetic acid

(Cbnpound H SMe S a Cd EXNavPLE$PH 10 The title

be

acid Combbved N1 0 and 11. rﬂz 418 EXAI\/PLE 3 15

f5-[(3, 4-Di chl orophenyl)thiol -4-(nmethyl sul fonyl)-6,7,8
, 9-tetrahydropyridof 3, 2-bl i ndolizign-6:yll acetic
acid (

Compound 1) C Sg8Me S Cl
s—< ;—d

The title compound was prepared as described in Example 1 using bis(3,4-
dichlorophenyl)disulfide in Step 10.
1H NMR (500 MHz, acetone-dg) & 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/z 484.

The enantiomers were separated on a Chiralecel OD column 25 cm x 20 mm using 30 %
isopropanol 17 % ethanol 0.2 % acetic acid in hexane, flow rate 8 ml/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 ml/min. More mobile enantiomer Tr = 9.7 min, less mobile enantiomer Tr 11.1 min.

-18 -
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N N CO2H 20 The title conpound was prepared as
described in Exanple 1 using bis(3,4-
waelc@hhasophenyl )di sul fide in Step 10. 1H NVR (BODUMAR4/014980
acetone-d6) 8 8.55 (d, 1H), 7.85 (d, 1H), 7.35 (d,
111), 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
611). mz 484. 25 The enantioners were separated on a
Chiral ecel OD colum 25 cm x 20 mm using 30 %
i sopropanol 17 % et hanol G8XAMELL4tic acid in hexane,
[5-(4-Ohybedod]) 3-(Fethylstlfon} 160, 7.8 Pl @hydREp VIR 6B 2vaInt bliz8tl6-Nacefic acid
ComChl ral ecel CGD colum 25 cmx 4.6 mmusing 35 %
f——P‘%‘%’Bﬂ)panol 0.2 %acetic acid in hexane, flow rate
1.0 M/ mn. Mre nobile enantioner Tr 9.7 mn, less
nobi |l e enantionmer Tr 11 Sa\'A ) 2004/ 103370
PCT/ US2004/ 014980

ydropyri do[ 3, 2- bl i ndo\j ic acid (Conpound
J) S0O2Me 0 CI' N N C2H 5 I
[ 5- (4-chl orobenzoyl ) -4-(nmethytthio)-6, 7, 8,9-tetrahydro
pyridol32b|indo|izin6 | acetate To a sol ution of
4- chl or obenzo I chlorlde 1.7 nnDI) in
Stepll 2-di i a3 ad-ffett DENZ) Agth o . eiraltvaigd vig d 2
1.8 &etaté\fter a perl od of 5 mn. a solution of
et hyl ( 6,7,8 tetrahydropyr| do[ 3,2
Sl A6 W{yﬂ ohef é%la%oeevpx}ﬁh@gﬁ@r@ & 1 Soapplpin lep- @shlgethane 6.0
mL) wWas43dednidChs) (024 g, 1.8 ﬂmdﬂ@h Afterrepeniah ef § Gir0 a sdljtionad ethgltfdelmethylthio)-

o7 b B S b St A BB o3l £ mor
1,2-dighldropihi4€@8-0 milhevas added |t@thp kvmemmisctlsepAftataqxériocﬂoﬁ 4hglat 80°C, the
reactiOly ﬁﬁxtth@%@pﬁarﬂtﬁtﬂle@ﬁé{’)@é’nﬂi@@c aldRaflicd e'].“ﬁéod}?ﬂl a¥¥Pas separated, dried
lg (ﬂ \é ﬁsg ctht omat ogr.aphy. Ste t hyl
over Pﬁ S PBPUBET, bR A BT TS BIRY) e crgnatdgraphy.
9-tetrahydropyrido 13 2-blindolizin- 6-yl |l acetate To a
f

3.2-blindolizin-

hydr opm_@ﬁtgz b] - dI | 2|n 6y| ] acet te (O 129, Q

dd
and 300k S BnF %&S%fhfo‘#bsr%ﬁca(rrsﬁwmlmf%f%-9v&a%a’hﬁ9°pyndow 2
blindelizin-¢ydipcetpted@ 2 g&ﬂ pmolphia MeQEE (5. Gmlhivee added Mag WQde®. 1 g) and 30%

Ho0(300 jilL). aThe ceabednBiRfird 049 sBiRed Fl5OAC for 1h. eTﬁér ﬁ@dﬁbﬁ &S Svas then
ri ed over Na2SO4

Pamtlge%#p*zﬂ‘%gg ot e abt BFRIERERRE et w@aﬂw dried gifer Na2S04 and

evaposdiEd) Mk BEE BdRdoundWePpudified by flash chromatograph
15-(4- Chl or obenzoyl§p4 (ne¥hy| sul fon)%ff y6 7,8,9-tetrah

ydnpyri do[ 3, 2- bl i ndol i zi n- 6-
Step 3 5-(4-Chlorobenzoyl

yllacetic acid

Ethyl [5-(4-chlorobenzoyl)-4-(methylsulfonyl)-6,7-8,9-tetrahydropyrido[3,2-b]indolizin-
6yl]acetate was treated as described in Example 1 Step 11 to provide the title compound.
1H NMR (500 MHz, acetone-de) & 8.55 (d, 1H), 7.90 (d, 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.

-6.7.8.9-tetrahydropyrido[3,2-blindolizin-6-
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[ 5- (4-chl orobenzoyl ) -4-(net hyl sul fonyl)-6,7-8,9-tetrah
w@Q deoapyI3rao| 3, 2- bl i ndol i zi n- 6yl] acetate was PCHEBMA4/014980
as described in Exanple 1 Step 11 to provide the title
compound. 1H NVR (500 MHz, acetone-d6) S 8.55 (d, 1H),
7.90 (d, 211), 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). 30 mz 446. -19 WD 2004/ 103370
PCT/ US2004/ 014980 EXAI\/PL B>
: : Sdtbidy@1awi3)2-BlindoBzi 6 tyBhcetic acid
| acetic acid
sgund K) SPMe | SBr NNGC®RH 5 The title
conmpound was prepared as described in Exanple 1 using
4, 4' - di bronodi phenyl  di$®Mef | de/~1H NVR (500 MHz,
Acet one-d6) S 8.60 (d, .‘@d‘ 1H), 7.35 (d,
&O 4.20 (m 1H),

2H), 7.00 (d, 2H), 4.6 c
3.80 (m 1H), 3.35 (s, N'2T80°%3 2.10 (m 6H).
EXAMPLE 6 METHOD-1 [9-[ (3, 4-Di chl orophenyl )thiol -1

- (met hyl sul fonyl) -7, 8-di hydr o- 6H pyri do[ 3, 4- bl pyrroliz

|I n- 8- V&fﬁf(%ﬁt I%Bou%ﬁ Eg &fe(é?%&?)#hl o }rtl)l %gltﬁan?'g%é IZ.I_fi,h-dﬁ%omod1pheny1

disulfidet | e conpound was prepar ed from

1 Nﬁﬂ@%@@@dﬁzc mcét&ﬁl&t? B%@ (éE)ﬁ(}H) Wl%al@ﬁ%b&ﬁ b, 740 (& %919 4.65 (m, 1H),

as describ 2 except th
420 i LR (RS h@dS el 3HL 2896 P09 (B G- " Step 2 Net hyl

(22) - 2-azido-3-[2-(neth

[ thio)pyridin-3-~I1prag

ﬁ}t itle conpound
Step 3. 25

i rido[3.4-blpyrrolizin-8-yllacetic
acid @Of gg&nla)ﬂ]t hi o) 1H pyrrol of 3, 2-cl pyrl di ne- 2-carbox A
f et hyl
(2Z) - 2- azi do- 3-[ 2- (et hyl t hi 0) pyri di n-3-yl ] prop- 2- enoa
te (1.00 g, 4.00 mmol) éonMrresitfligne (50 mL) was

heated at 160C for a per 6cf (0] 3 cfhe reaction
m xture was EI&
Z
N
COzH

Step 1 2-(Methylthio)nicotinaldehyde
The title compound was prepared from 2-bromonicotinaldehyde (A. Numata Synthesis
1999 p.306) as described in Example 1 Step 2 except the solution was heated at 55°C for 2 hr.

Step 2 Methyl (27)-2-azido-3-[2-(methylthio)pyridin-3-yl]prop-2-enoate

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

Step 3 Methyl 4-(methylthio)-1H-pyrrolo[3,2-clpyridine-2-carboxylate
A solution of methyl (2Z)-2-azido-3-[2-(methylthio)pyridin-3-yl]prop-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.

Methyl 1-(methylthio)-8-0x0-7.8-dihydro-6H-
-20 -
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cooled to roomtenperature then to OC, the
precipitate was filtered and washed with cold
wore®istigdzene to provide the title conmpound. 30PCKt/ER2044/014980
Met hyl
1- (et hyl t hi 0) - 8- oxo- 7, 8-di hydr o- 6H- pyri do[ 3, 4- bl pyrro
l'izine-7-carboxylate -20 WO 2004/103370
PCT/ US2004/ 014980 To a suspensi on of net hyI
4- (met hyl t hi o) - 1H yrroI4T([3 2- Cﬁf ridine car boxyl at e
(0.30 a g_usgaslsw ethy} piEthQ’}jhl {H—pyxa@lg@r?ec ()ylrghry, Q}Tq:_zarboxylate (0.30
g 1. 35Vﬁﬁ:1€bl)add$ﬂ? @ mlL.) Oféh%ér (2. 0%:al) wereOqtided a D06 35 THIFBoluibi of potassium tert-

(1,42 [ 1.4 | .at
s P B A L RS B b s w o
for 18hh d'herimptture avapipartipened betiveerde Obe tan BIRI4EL @nd filiered thirepgh Celite. The
organftPhadel wds 86 Rthtdd) HQM&Q@MS%MJ BRered, % BRME tRRAS €oﬁﬁﬁ§md

separated, driéd over and filtered, to provid
the title compound. Step 5

Slgp_% (Met hﬂh\ﬁ&]ﬁhmﬁ /-8 A Y hiviRBudnklayr rol i zi n-

one
1- (et rMPtM lofroethylihie)-§-ose-diddjhye- @ilippidal it hpuralipine-7-carboxylate
was cBiefted fozhd¥@re/cobPbidey HedcibedMRExGRINY €Steg@®. t0 the title
conmpound as described in Exanple 1 Step 6. 10 Step
Meth |

Step 6 y dr ox yMeth{If8thisgrox il GhetilylBricli7tBydihwir 66y ride 6 Y] gyrioligiy8-yllacetate
I
;_O ( Im?t hA ?T%thlle%(fzt(ﬁgtgylﬁﬁgr@ %@ﬂicﬁo %PI Opafflgo[i A l]]]a/ rorl% n- 8 one (O 15g,0.68

mmol} ety pwnmcegate 5, BanLnF Oy (0. 286t THE 6hd ke vas onjcaiedfpr 2 h. The

mlxtu'igﬂ}zas tgéh Hettell B 6026 £&)5 thin. @ch&lgplglome} th\é@csact‘é&ln 'ﬁﬁtr@clgtlénqhxture was

ted at
partigpe byt SRS 4 BF Sl Bifee ShePacdicsR Yk Napsos ftered
and eV¥pSraled uBddrtréducain@ebsire toerevlddiheide adttpoddiél tlhe cbRtBound was purified by

rga hase was separated, dried over Na2S04,
ﬂaSh’%FgIP% aﬁ‘and evapor at ed under reduced pressure to

provide the title conpound. The conpound was pur| fied

-8-yl | a(8-3 (Tbg)’-p (B2 ' ; “" Q-_szM_)Thlsrmxturewas
added¥82 s@s@gﬁs‘ijon-rmhy( f&- l%@ﬁ)x?il)(met-ﬁ?ltlﬁom ¥ laity BroVRB pyr RS Bedo b frolizin-8-y1]

scetafd TS TR Hnclh b 1m0, e P o§ O e rescion

mixtqng/wa@a'rtmonecBbeyW§en ExQA¢ atdeNaHILA5 The ofgabit phasewiay sdparated, washed with

. f .
sodiuf it afflovel e Qo kEhaRhct, el o nhd 05 Sy By st
chrongateprdghyiCC3.  The organl c phase was separated, washed

with sodium thiosul phate, dried over MySO4 and

evaporated. The title conpound was purified by flash
Step 85 chr oMethgljd Amkihylsdfoayl)-g.8pdildug-6H-pyrido[ 3.4-blpyrrolizin-8-yl]acetate

[1-( ”Etmﬂhﬂ{hf(&@m&]}mc?) 788 &h&&%ﬁ“;@ﬁd@[ﬁfﬂﬁj&[&hﬁntﬁ AWEERE was

i zin-8-yl | acetate
convaripd o %quwyndﬁsgiemﬂh?ﬁﬁlpgxmlwﬁt@cﬁ 3,4-b]pyrrolizin

-8-yl]acetate was converted to the title conpound as

escri bed . 9 .. .
ﬁ}‘_’gg[(s [2- <) ) fonyl C ridg(3,4-

i hydr o- @M&@Lﬂcﬁwyrrol i zi n- 8- yLI acetl c acid
Met hyl

1- (et hy th[)ﬂ [fl (me hirlsx}lfogylaﬂ 8- ddlgycc)lr%ﬁ §§ndo(§3c‘)f1 g]plrrgﬁlzm -8~ ry(}rlcetate was

convetied t@thy pﬂle qg@oambas\,dgynbed in Example 1, Steps 10 and 11, using bis (3,4-
dichlorophenyl)disulfide in Step 10.
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converted to the title conpound as described in
Exanple 1, Steps 10 and 11, using bis (3,4 35
waele@hhasophenyl )di sul fide in Step 10. -21 WD PCT/US2004/014980
2004/ 103370 PCT/ US2004/ 014980 1H NMR (500 MHz,
acetone-d6) S 8.35 (d, 1H 7.80 (d, 111), 7. 35 (d,
111), 7.15 (s, 111), 6.95 (d, 111), 4.55 (m 1H),
4.35 (m 1H), 3.90 (m 111), 3.30 (s, 3H), 3.15 (m
1H, 3.05 (m 1H, 2.80 (m 1H, 2.50 (m 1H). 5
1 NMBU)_MI& METHEBEPD $.95 (d¢ BETY7.89 GInLdY, Bpidedyl Nt hilD(s, 1H), 6.95 (d, 1H),

4.55 (aiy 1%{5’%%%? gﬁ %@ﬁ(@ o ?.g@ g{‘?@ 9.&% I(F%,p%[)egﬁs_ G, 15D, 2.80 (m, 1H), 2.50

(m, 1H).( Met hyl t hi 0) - 7, 8- di hydr o- 6H pyri do[ 3, 4- bl pyrroli zi n-
8-ol 10 To a suspensi on of
1-(methylthio)-6,7-dih dro-8Fprrido[3,4-b]pyrro|izin-
8-one from Exanple 6E (0.55 g, 2.2

[9-[( mic)ﬂokd}ghg{@ﬁg& Ilﬁg‘ n'i&-ﬂ%lsm'fgnﬂ )}7,%)1131&@56}?%&1@1 3y Eﬁ?g&lginliﬂyl lacetic
2. ter a perio at room
aCldtenperature the reaction was quenched by the
addi ti on of acetone. The sol vents were evapor at ed
nder rgeg g-o G . ere added
0 the Fest Fanr e Phase NLolan 0t ed, dri ed
over NgBﬂMsmp@smn af) b{metthylthloﬂﬁg-dlhydrcesml:byndofﬁ,é&bﬂpymmhan-s one from

Exan%sé? REL et 06453 3NEn NS Hibl(B8 &8)-TRERPuft.) RhdRiaBY\aBH, (0.10

8, 2.6mupelpatfijCt Wiftel a perd ¢f B mivoatappmp {enipdfue, Ahdiegsyion whs giepched by the

add1ti%n 3 chgﬁJnQ ”?ﬁeesoﬂ;’@n@ w%fé%l@ﬁ)% SHQANn@Er reduced pressure and EtOAC and H,0 were
hio)-7,8 ro-6H pyrid b] pyrrolizin-

addechto e re@g éxe org;_;m_ct phzﬁﬁ |w5as seﬁaﬁrtpﬁ 1f@ oyﬁ_jM A aq%@ampt@d The title
compaﬁtme@hstsmrd»@SEtomiﬁdEar(ean@ﬁhmd 2.4 mol ) and 20
di phenyl chl orophosphate (0.53 ni, 2.6 mol). After a
peri od of 30 m n. dlnethyl nalonate (O 73 n., 6.4
Step 2ol ) il Bidh H/DS B-dik g py)roligin-8-yllmalonate

added. "F(bg S n?&%foh%f‘l I&l&ﬂlﬁ{h%% \%Sdlgi(ﬂ(y @ﬁkgnh&% g%]ﬁ%%hzm—S ol (0.54 g,

then to roo

2.1 myyepbtip ] HEr(élebé%t\lg%’ﬁ? vETOnided i NplAdDS in THE (&ﬁ@aﬂw &4 mmol) and

d1phe‘ﬁgl%ﬁ)r&ﬁi§spﬂﬁtb eGlsPME! 2.6Hmh, Afffel § 5:RH 256! Y BRQHRA RElonate (0.73 mL,
e title conmpound was purif

6.4 nm)cﬂqgtlyglﬂ S 112@1—1&(@%11@ ﬁ/élnﬁ‘gql) were ];(lidedh The reaction mixture was brought
to 0°C énc( tllliat foybérh tdﬁ‘)pe17atu$e dTlﬁ\tﬁkt@reﬁ;ers gwhl paﬂ{tﬁné& tetvwaysh EODIAZ iafd NH,CL.

- 8- acet at.e Xtre .o i me . .
The GySinle R PR RERG G50 18 Oani e G eGP0 Ueuspippe gt puricied by
flashicilvofatogilaphgal onate (0.59 g, 2. 17 mmol) and DMSO (4nl)

was added NaCl (0.45 g) in H2O (0.45 nlL). After a
g gerlod of 18 h at 150C the reactl%n n1xture was
te A a B Gl ) :

artitiseey

ph aste }"?@ a ﬁf?ﬂﬁ%@f ﬁi%ethgf 2 (n%ﬁﬁlﬂthlfw §Q4hy@ﬂ§j6ﬁ-ﬁm3ﬁ 8Pyrrolizin-8-
he | e conp en uri

yl]m%ma&{gﬁgér%b%?mogtag%DMSO (4mL) was a de(ij Nagl (0.45 g) in H20 (0.45 mL). Aftera
perloB Qf [ BatAsDr@; leat pbe syt WaOparditidno®bdiywben BTy dnf H208 THe organic

phase %@s %Igg% E%i%%@ggh%ﬁ?%gg%%aké 4@@3&%'0'0%881%'(1 (\:Nasaﬁlen purified by flash

chromatography.

Step 4 [9-[(3.4-DichlorophenyDthio]-1-(methylsulfonyl)-7.8-dihydro-6 H-pyrido[3.4-

blpyrrolizin-8-yllacetic acid
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The title conmpound was obtained from net hyl
[ 1- (et hyl t hi o) -7, 8-di hydr o- 6H
w@oidad3d) 4- b] pyrroli zi n-8yl] acetate as descriPErUS1004/014980
Exanpl e 6, Method-1, Steps 8 to 9. EXAWPLE 7 5
[10-[ (3, 4-Di chl orophenyl)sul fanyll-1-(meth
| sul fonyl)-6,7,8,9-tetrahydropyrido[ 3, 4-bl i ndoli zi n-9-
yl l acetic acid (Cbnpound M C S&Me NS C INN
CO2H 10 Step 1 Eth
[ 1- ( et Hipitila comprpn wes qbtgnal frome gyl gty dus7 SrdibydadH-
pyr1d<§IB U rDitivih/sanabatets BhRribddtih Exéﬁ%ﬂ'@@ WVIEth¥ B S, Seeps 8as ed
fromthe product of Exanple 6 ep 3 in the sane

manner as described in Exanple 1, Steps 5to 9. Step 2
[ _ EXAMPLE 7

Vlacdtic peid ComponndM)| | acet i ¢ aci d The product of Step 1 was
converted to the title conpound in the sanme manner as
Exanple 1, Steps 10-11, using bis ¢

(3, 4-di chl or ophenyl ) di sabfviede i tep 10. M5 M+1=485.
20 EXAWVPLE 8 (4- (thhx& | fo cl
[4-(trifluoronethyl)pheny] I tlhiol-o,7,8,9-tetrahydropyr
i do[ 3, 2-blindolizin-6- aCetf ccagi d (Conmpound N)
S02Me S a CF3 'N ~N CO2H The title conpound was
prepared as described in Exanple 1 using bis[4-
trifluoronethyl)phenyl]disulfide. 1H NVR (500 MHz,

Step HC et oneEthd )[1-&n@hBmlforyl)-6.F8 9-tétratfydifodyridbEd.4-bIndbfizin -yllacetate

m 1 H)’llh éftlg 601%@&1% %a? ?rﬁﬁéé%i f%ctll)l Ele fg dglét o(f Eksﬁ]qme 33&%%9 in the same

mann@Ge 4¢st B30 ERElUSEPS/5009980 iz 513 (M+1l). EXAMPLE
9

15- F( 2- Chloro 4- quoroohenyI t hi ol - met hyl sul f onyl ) -
tep_% 7. 8, d0 Righlgroghams ‘_,_.I- l(methvlsul onyD-6.7.8,9-tetrahydropyrido[3.4-

bllndol]ﬁmsmﬁhy5MQgﬁ§h&daC|d (Conmpound 0) C1 SG2Me
The product of Step 1 was converted to the title compound in the same manner as
Example 1, Steps 10-11, using bis (3,4-dichlorophenyl)disulfide in Step 10.
MS M+1=485.

EXAMPLE 8
-6,7,8.9-tetrahydropyrido[3,2-blindolizin-6-

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

4.15 (m, 1H), 3.80 (m, 1H), 3.30 (s, 3H), 2.80 to 2.10 (m, 6H).
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I N CO2H The title conmpound was prepared as descri bed
in Exanple 1 using bis(2-chloro-4- 10
wo bawanagshenyl ) di sul fide. mz 469 (Mrl). EXAMPLECT/0S2004/014980
F4- (Met hyl sul fonyl ) -5-(2-napht hyl thio)-6,7,8,9-tetrahy
dropyrido[ 3, 2-blindolizin-6-yllacetic acid 15
(Conpound P) S02Me N N CO2H The title conmpound was
prepared as described in Exanple 1 using
d|$2 naphthyl) 20 disulfide. Mz 467 (Mtl). EXAMPLE
m/z 513 MSDF( 2, 3-Di chl or ophenyl ) t hi ol
- 4- (nethylsulfonyl) 6,7, 8,9-tetrahydropyrido F3,2-bl
i ndolizin-6-yll acetic 25_acid (Conpound Q Cl C
S2Me S N N CO2H -24 WO 70 PCT/ US2004/ 014980
ISJ(szlﬁofout ﬂ@rmw]mﬂé a.8.9desahy dddpetidolB.2-
. di chl or ophenyl ) di sul fi de. 1H
NVR SO0 WHZ e-u6) 8 8.85 (d, 1H), 7.80 (d,
1H), 7.30 (d 1FD, 7.00 (t, 1H, 6.60 (d, 1H, 5 4.60
(m 1H), 4.20 (m 1H), 3.80 (nFElFD, 3.40 (s, 3H

2.80 to 2.10 (m 6H)
’ [5-f(4-N@thyIphenyI)thH
et rahydr opyri dof 3, 2- bl i oyl lacetic acid
(Conmpound R) SO2Me | S a N NCXR2H 10 The title
conpound was prepared as desCribed in Exanple 1 using
p-tolyl disulfide. 1H NVR (500 MHz, acetone-d6) S 8.55

( d 1 H) The7t1tﬁQo{n @un& Was pﬁg%@d £§Hesc4fﬂ):d infEAaR fem usﬁlg%ls(Z-chloroA—

5 (s, 311
10 ﬂuorcg)hilé)’l)(iﬁ}ﬂﬁéfal) 15 EXAI\/PL E 13
m/z 469 (M+1).

m
w

F
met sul fonyl)-6,7,8,9-t

EXAMPLE 10
i0)-0,7,8.9-tetrahydropyrido[3.2-b]indolizin-6-yllacetic acid

15 (Compound P)

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

EXAMPLE 11
5-[(2.3-Dichlorophenylthio -6,7.8.9-tetrahydropyrido[3,2-blindolizin-6-

25 acid (Compound Q)
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[ 4- (Met hyl sul fonyl ) -5-(phenyl thio)-6,7,8,9-tetrahydrgp
yridol3, 2-blindolizin-6-yllacetic acid (Conpound S)
wEake0870 N N CO2H The title conmpound was prepeCEUSHES4/014980

descri bed in Exanple 1 using diphenyl disulfide. 20

1H NMR (500 MHz, acetone-d6) S 8.55 (d, 1H), 7.80 (d,

1H), 7.15to0 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

f5-F(2, 4- D chl orophenyl )t hi ol -4-(nethyl sul fonyl)-6,7,8

, 9-tet rﬁi&é@l&@@ﬁﬁﬁrduﬂ@(naé” rpdbd AARLdHEdm N RAGKnE bislho.
...acid (Conmpound T) -25 W2004/ 103370 PCT/ US20047 014980
dichlqrpphepjhisulfide. | 5 ~ ~ 0 N N fI1 CO2H The title conpound
1H NMRS(500 MEr sdtoas-dedest85 (etH), f.88xXd 1Hl).¢.3D (dsiFg7.e0 6(121)46.60 (d, 1H),

di aor.aphenyl ). djsul fid The dj sul f] pr epar ed
60 . 5 32 D) 880 T wBnEay e ot il o e Bier - 1

NVR (500 MHz, acetone-d6) S 8.55 (d,1H), 7.85 (d, 1H),

7.35 (s, 1H), 7.00 (d, 1H pd 1H), 5 4.55 (m

1H), 4.15 (m 1H), 3.80 (Tﬂ@#&, .35 (s, 3H), 2.80 to

4MethylphanyhBiHio]-4Emathpisafong-6.7.8.9 d ido[3,2-blindolizin-6-yllacetic acid
(Comﬁglinti@' Chl or ophenvl ) t hi ol -4- (et hyl sul fonyl )-6,7,8, 9-t

etrahydr gpyri dof 4, 3-bl i ndol i zi n-6-yl | acetic acid

(Compound U) SO02Me S & ébMeN N €082H 10 The title

conpound was prepar ed 7 i\oed tHa Exanple 1 from

3- chloronicotinal dehyde, terocycles p. 151, 1993)

except the terminal cycli z%Mtijon Rds perfornmed by

addi ng the azide to decalinvat reflux. 1H NVR (500

MHz, acetone-d6) 8 9.20 (s, 1H), 8.85 (s, 1H), 7.20

(d, 2H)Thefitl@Q@ofipbuna ks prédpaf€l {sitesclib}d in Ekbmple 3 Qisipfp-tdib disulfide.

15 %@ﬁ%b&mﬁ@% §.55 3, 73030 119, o5k, 4B, 486 m, 11), 4.15 (m, 1),

3.80 (i 1HY,8-30HE, GE#BOto RO hinpgdH)1 - ( et hyl sul fonyl ) - 7, 8- di hyd
ro- 6H pyri dof 3, 4-bl pyrrolizin-8-yllacetic acid
(Compound V)

4-(Methylsulfonyl
S)

EXAMPLE 13

-5-(phenylthio)-6.7.8.9-tetrahydropyrido[3.2-blindolizin-6-yl]acetic acid (Compound

The title compound was prepared as described in Example 1 using diphenyl disulfide.
1H NMR (500 MHz, acetone-dg) 8 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-[(2.4-Dichlorophenylthio -6,7.8.9-tetrahydropyrido[3,2-5]indolizin-6-

acid (Compound T)
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20

S02Me 6~-N S Cl | 20 CO2H The title conpound was
prepared fromthe product of Exanple 6 Method 1 Step
wW@200a3033descri bed in the procedures outlined i|PCEKS2UDI/€14980
1 Steps 10 and 11, using bis (4-chlorophenyl)disulfide
in Step 10. -26 WD 2004/103370 PCT/ US2004/ 014980 1H
NVR (500 WHz, acetone-d6) S 8.25-8.3 (m 111),
7.71-7.75 (m 1H), 7.12-7.17 (m 211), 6.97-7.04 (m
211), 4.45-4.51 (m 1H), 4.32 4 39 (m 111) 3.73-3.80
(m 1H), 3.29 (s, 3H), 3.15-3. 54 2.99- 3.08
(m 1H), 2.66-2.73 (m ?2 45ACI m 111). 5
EXAMPLE 17
(-)-f(4- Chlorobenzyl)|7‘jlud 0- 5- met hanesul fonyl ) -1, 2,
3, 4-t et rahydr ocycl openthf blNi ngol -GH| | acetic acid
(Conmpound E) F\ ,~C02H N =0 10 CH3 ci Step 1:
(+/-)-(7-Fluoro-1, 2, 3 4 tetram

grE? Cyggﬂge&fe%égp%ng 8&1as Pr g O?S 60%8%& q%(? 1 u%f?ltg %{3(2,4-F
dichlorophenyd Mdisuifide o dbadipulfi qifewasa)rg)preg from 24 ighlopotliophenyl using Br2 in ether.
1 NW@M@M&G%M&@@% abe(aang, iQsl(drTanb 39(.4 @hﬁ@@@%&l I1F9M4.65 (4, 11,
acid in 100 benzene was refluxed wt
4.55 ([medH)- dtlart, 1a 380 faeiDea3- 3R (satthh38Aér 210 @1 6HAh. After
this tinme, the benzene was renoved under
distillation. Then, 60nl s added and the
sol uti on was degassed befﬁi@ﬁﬁgﬁﬁg of Huni g's base
[5-[ (4O 1broplea yDijii oA S mBihyleil fdrell) GACY, R tetali fl@&sl4.3-blindolizin-6-yl]acetic acid
ComSNEG sively. The solution was heated to 115C for 3 h,
ool ed to roomtenperature. To quench the
reaction, 300 m of 1 Nsdﬁ and 0 m of ethy
acetate were added and t was filtered
through Celite. The ph s@ re parated and the
aci di ¢ phase 20 was ex¥ icegh Wi th 200 m  of
et hyl acetate. The organicll ayers were conbi ned,
washed with brine, dried over anhydrous Na2SO4,
filtered through Celite and concentrated. The crude

mat er i albeiitle cpipeund was pigpared wsdlepnyibed indixample d fepmbdr aphy
chlor&héﬂﬂhil@eﬁf)ﬁ& MDY 0p.USNE1993)RxBIpP e U8mitAE Yt fidati6n was performed by

adding t ohe a21lflie 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, 6H).

EXAMPLE 16
4-Chlorophenyl)thiol-1-(methylsulfonyl)-7.8-dihydro-6H-

(Compound V)

rido[3.4-blpyrrolizin-8-yllacetic acid

COLH

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.
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1H NMR (acetone-d6) S 9.76 (br s, 111), 7.34 (dd, 1H),
7.03 (d, 1H, 6.78 (td, 1H), 4.14 (q, 211), 3.57 (m
wak)o4/1@3386- 2. 55 (m 511), 2.15 (m.111), 1.22 ¥CT/USIP4/014980

25 Step 2:
(+/-)-(7-Fluoro-1, 2, 3, 4-tetrahydrocycl opent al bl i ndol -3
-yl)acetic acid F CO2H N H -27 W) 2004/ 103370
PCT/ US2004/ 014980 To a solution of 1.24 g of the ester
fromStep 1 in 14 nL of tetrahydrofuran (THF) at room

1H NMBn(560 Mz eetofie-it) oF. 25\7&6)@1;‘ Bl 6Wed. 759111,71H?L7 63-7.2NON2TH, 6.97-7.04

o 9591, 35 ] AR ) AT LS 5185:21 .1, 299

3-08(anéH)itZeﬁ6(2E't3C(lﬁic)HlM4|6@l54(ifheI{phases were separated and
the aci dic phase was extracted twice with Et OAc. The
organic | ayers were conbi ned, 5 washed. with brine,
dried over anhydrous Na23e¥AMEEEdJaporated to dryness

)-[(4-Chl¥ioBliy B-7HHES-Helhatdd@lFondBS 2 y&%@raﬁsﬁlr&%&ﬁvén&[ﬁmﬁol-}vﬂacetlc acid
next St ep (>90% purity). g NVR (acetone-d6) S 10

Compound®) 171y 9.77 (br s, 1H), 7.34 (dd, 1H), 7.04 (dd,
111), 6.79 (td, 111), 3.56 (m 111), 2.90-2.50 (m
5H), 2.16 (m 1H). MS (-APCl) miz 232.2 (MH". 10
Step 3:
(+/-)-(5-brono-7-fl uor &
]indol -3-yl)acetic acid
2.20 g of the acid fromg

- /e;or@hydr ocycl opental b

H To a sol ution of
St € O%purlty) in 30 nL

of pyridine, 6.85 g of pyﬁldl trlbromde(90%
purity) was added at -4OC The susﬁen5| on was sti rred

Step k:or 10 tetrahysiseceldpenta bl eingeticacid ab
for 30 mn. Then the soI vent was rem)ved WIthOUt
heating under hi gh vamu cr ude material was
di ssolved in 40 nL of A( ~ g8:F of zZn dust was
added portion wise to s Id solution at 0C. The
suspension was stirred for 15 mn at 15C and warned to
roomtenperature for an additional 15 mn. At this

time, theolptioaafilBA0 goké-Hperovdedendine ey anf ettwb2-(2-
oxoc;@ﬂiﬂbﬁt&l%et@t@ addN1HGhg 8fftoldehSultdnid Abicin\Wee nﬂ’@fll!ie%%nb RHa®refluxed with a

ar at or nnel containjng, bri.ne/ Et OAc. The 2
Dean S (e et lﬁéﬁe?ﬁea T e i o8 jpsne RasEaone
distiltatidn Tived, &0ml & DME ,wael hdded and/he scﬂﬁthyldﬁa@ dsgabiad HMre @Al of Hunig’s base
C rat This material was hout further. .,
followegiﬁnly?lp% I iog gd(lOAc;) were ddd a§ ccess1vehlI ﬁ%ﬁwt g ionl was, ea%:g to !515 Cfor3h,
then cjp@led o 10bm tgmpegdthre. To gubnglbthe geactidﬂ) 3007nIog 1(MAHCRaid, 209 1§ Of ethyl acetate
were scmed gﬂ'cpthe 311)(%5‘(3 %va@ﬁltérgﬁ thfddéh Celfte. 5’§he(tqlgses Wede se&miltgd §dBthe acidic phase
was e((tpqc_tgd tfvgc mltg 780 ml phethsh pestast eHhgyrganiz gyersorese qombinedqwashed with brine,
dried pedrydliydeops Nagidy, &iltded thilalgh Eelileland eameéntiated.c The §8@PHnaterial was further
purified by flash chromatography eluting with 100% toluene, to provide the title compound.
'HNMR (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).

Step 2: (+/-)-(7-Fluoro-1,2.3.4-tetrahydrocyclopenta[blindol-3-y])acetic acid
F
\@@\/COQH
N
H
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N Br C To a solution of 2.13 g of the acid from Step

3in 10 nL of THF, a solution of diazonethane in
we@tdvenolsas added in excess until conpl ete consPOPUSINA/014980

of the acid as nonitored on TLC. 30 Then, the

sol vents were renoved under vacuum To a sol ution of

the crude nethyl ester thus fornmed in 20 nL of DM,

539 ng of a NaH suspension (60%in oil) was added at

-78C. The suspension was -28 WO 2004/ 103370

PCT/ Us2boasdutieg g .24 giof the gstergrom Stepnl ip Kt mbof tegralidefuran (THF) at

room @ﬁﬁ}iefhtﬁr@ 7B 6f RBIH THRG A W' Iﬁmoﬂ-ZﬁﬁaGHQ‘fere added. After 2 5 h, the reaction
- chl or ohenzyl brom e te

nnxtu\r\%gaglpé) dntP B STRETALNY gqqqgl cwt&pmggtl&lﬁcegﬁ (Fraee) IN H@O "The phases were
separatediandAhe dcidiSpliakd®as dxbracted wa@Iwii EOAS. Thenghaélabyts bR combined,

washé?idsgr'tﬂ Brﬁﬁ @rfed%v&jan fdft EHIZ%Q aﬁd'uvﬁ tlércﬁ'g% %%Wa é?:ﬁde oil that was

into a Separatory Contaln
used szppelr i thoeneat sepdaPR @drighd t he or ganr c layer was washed
"H NMRY(BeefonBlal) €10, déf(blﬁ‘sd 1§Y @Wﬁ(‘ﬂjl‘/ HPYS4 Wﬁg‘h@g s JED, 679 (<, 18D, 3.56

concentra térial wa
(m, 1Hy 2/9§-2% 39m, Bﬁbééétﬁmel%}sé‘@ (-HBEDinyz B} 2eH(M- H)The cr ude

mat eri al vvas further purified by trituration with

-t OAc/ hex sto oV thetr 1H NMR

‘acet on rgmi-a rcrg,? 3 4-tetia,ly roe,ycg)l)ntge{%]lms -ypaegegic acid
(d 1H), 7 06 (d, 11-1), 6.92 (d, 2H), 5.90 (d, 1H),
5.74 (d, 111), 3.61 (m_ 1 oo 2.70 (m 3H), 2.65
(dd, 1H), 2.39 (dd, 1H), B ad. MS (- 10 APCl)
mz 436.3, 434.5 (M H)". xStep
(+) - 15-br ono- 4- (4- chIoro.;nle) 7-fluoro-1, 2 3, 4- tetra

Y121 AP RORE s WS e Bl e,

g of pyBQinivin tobroktideH9e p8HIY) wasmsldedtlate-d0°TB The phspefsion was stirred for 10 min at

0°C a(tcﬁvrn(nghtt&ro()tlnt &tﬁ%é'f&féd%ha% ° he I&@eﬁ eray}em%(]ecﬁ?%mﬁhheatmg under

enper ature a
high vagpym. r Begwedegpptarinl wasgdissalyed mel@myls@fa‘tqqfk@ml 2a8fad <Pf Zni dulst was added

portlo%%seme 1 cofd sgﬂtloﬂtt(?b fI‘hrL Etfsﬁénklgﬁ‘ was §tﬁ‘1%d Wi 1t5§n1ﬁ 9L15GIC and warmed to

obt ai ned. was neutralized
room Eﬂ%{?&tﬁ fian adbfonel Bamipy o et e rq%@%wg%lﬁr #a$ gipaghed by the
additieR 8f WRHITEthawhik nitie@s pdﬁrb@ﬂn@w@paracewdﬁ&u&nm&%@mtom The
layer&?&%?%%fa Hectﬁi taltl—:a%étﬁ%tla?ﬁt ‘%‘ &ghétﬁ@%g{dgl %rgﬂe %}%hgr\(et% ov?r a%ﬁydrous NapS04
and camanﬁﬁ&dnﬁhm Imeetrthamed withaut fupthert ﬂmﬁtMn @nn hexaRep.s
0% Nmr(ﬁce[o%éﬂg%t fov@ éyr s/ 18), Biad ¢ '%dl @a“gﬂ dz[}{“?g{s&g ng %@ M52 65 (m, 41),

ropanol ace
256@%}30%9@@159 enant| oOnMer was |n 98% ee. ee = 98%
Retention tine = 9.4 mn [Chiral Pak AD col um: 250 x
4.6 mm hexanes/2 Qropanol/aceti c ~acid (75:.25:0.1)];
ﬁp_ét_a] D21 ey - -7 3A-tetrahvdrocvclonenta['b]mdol—3-v1]-

acetidacid [ 4- (4- chI orobenzyl) 7- fI uor o- 5- (et hanesul fonyl ) - 1

, 2,3, 4-tetrahydrocycl gpent af i ndol -3-y}acetic acid
and sodi um sal t N\ COzH
N
O

Br

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 crude 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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The acid fromStep 5 (15.4 g) was first esterified
w th di azonmet hane. The sul fonylation was acconpli shed
whgoonited3mg t he ester thus formed with 16.3 g 0PCT/US2004/014980
nmet hanesul finic acid sodiumsalt and 30 30.2 g of Cul
(1) in Nnethyl pyrrolidinone. The suspensi on was
degassed under a flow of N2, heated to 150C and
stirred for 3h, then cooled to roomtenperature. To
guench the reaction, 500 mi of ethyl acetate and
Stn‘recmor &9 mineat Arfesooled agasnfe B Griad trwéedrw% LifQe alg- °M0rqbé%fhbr0nnde
After E’%ﬁTﬁD léﬁsﬁ'zkgﬁn &@t%reqfras Swa%ecbc\gtoe(t bid tAE mixted8 M&t&&ﬁ‘f&]ﬂﬁﬁiﬁom this time, the
ani c_phases r
reactip L HERIEG0) TR ok P et e i Erpoie s » separatory
funneh@mbdxdng 18 HEWEIQ Axe SThaildyerswadredeparaed hndibe wighiic Byyémeas washed with
brlne,(tiﬁﬂe@ e YR, ydgﬂp N%Manh%&%@ﬂtratéd I 51%91'&@ Ghaterial was hyflfo(leyéed using the

concentrate e crude material was further puri
procetyyre fi¢sabeddh bop@t G erpésymetkuial ivag fumiherpusifigd bidliriguratidorwith

EtOAn]: Qp/éﬁesttSEfb%fh%tﬁeq iR &lﬂdene in EtOAc, to provide 14 g

SRR D Lt 1Bad %ﬁgéﬁﬁp%@s(%ﬁ% T8 B, s90 @,

1H), 3¥A6(do2B B tn Al 3. (/)G-%notwmg?;sdlsf{/@d Igggz y%ﬁlzig?g@% @ASIH). MS (-
Yy e eptane (0] owe Yy
APC*@Z%@@ J‘%ﬁ?cmwoo acet one-d6) 6 10.73 (br s,
7.57 (d, 211, J88Hz)731(m1H) 729(m
Ste qH) . 7.

ﬂmﬂig)acl_zm(m 1H) 285265(m 3H) 242(dd 1H
J1=16.1 Hz, J2=10.3 Hz), 2.27 (m 1H). 13C NMR (125 10

MHz acetone-d6) 8 173.8 56(d, JCF=237 Hz), 153.9,
139. 2, 133.7, 133:.3, 130 (O JecFe8H9 Hz), 129.6,
128.2, 127.5 (d, JCF=7.6z)N\ 1 2 (d, JCF=4.2 Hz),

112.3 (d, JCF294HZ) 1#1.0 =22.6 Hz), 50.8,
44.7, 38.6, 36.6, 36.5, 23.3. M5 (-APQ) mz 436. 1,

?Scﬁi ?af&quo@%%géf 2%;.{‘2; 05 agga gf_o Qe%?@g@n@t H at 80°C, was added 780

uL of (S PERNI-haphibaixahylanias.i Thewlutiof 965 &okd o pin; tethpdridark ard stirred

overnigh: ud G recov%é\éb{?ﬁ') )5 iR r%:?y%;aﬁ%ﬁe%%g%gﬂ%%g@gﬁﬂ it t?)'Hg AN filtration,

épar e
the Whllﬁesom W@bmed wag oentelizad with 1 XE1 4nd@ige productivasextrdct@Owith EtOAc.

The o@anfaﬁay@ﬂw@sqwmm&awm{\brm@%ma@v&ta?mm@h\gzswafm @OnERMENt The material
renov I vacuu cru
was R4S g g it SOSEY R BiP BRTAC (G PIEGHA e ifegrapipegRetention times
of the_Eti@ enefn:tlﬂliﬁérs %fd%%ect%@ﬁﬁﬂ{h%?ﬁ ?1 Y4GniR g@hlfﬂPamAD column, hexane/2-
| al | SOl ven e sodl u
propp it 1L ST e PR T epantone - JA08E Fhne. sodi um
ee = 988h; Rewasomstitage A dedn [ Chitdlak A aham: 260 kl 48 miih yheka@s/Ddtdpanol/acetic
Qphl i gh vacuumto give the
scid @R 0%8b%undgé% Bk 90 VeI R (500 Mz
DVEO-d6) 6 7.63_(dd, 1H J1=8.5 Hz, J2=2.6 Hz), 7.47

blindol-3-

tepé d)d Jﬂé&lane ulﬁj% l(q’Z 324!-_lt_etrQH r(ﬁ’:
indol il {acelicpgidiagd soigm SWR=17. 9 ' Hz), 3.20 (m 1H), 3,08

(s, 3 I'|)TheQaucﬁ(}roﬁﬂ'@teﬂ 15.48¢)6%s Pt estekiled with@Pz6mbthadd) The sulfonylation
was aﬁ@@é&ﬁé@&%ﬁ e s et b o tphapagaitnte &k sodium slt and
30.2 § &f G Ghrin M-n(emymyrrghd;mzwle) sus‘,peﬁqlcm)wq;;-d@g@sdé usider a flow of N, heated to
150°q dr g{n\é&j %05;4% %ﬁe brlolorl;ll emperatIX'e f§ E&elngh #¢ reactgoEX%Bp ml of ethyl

acetaie-ahd 50071111‘ ¢fdnoxame51wae 8ddéd et the njtere ovps fikedthafuigh A patbdf-S30, by eluting
yl)acetic acid di cycl ohexyl arrzigne
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(DCHA) salt A 0.526 M solution of
2-brono-4-fluoroaniline in xylene along with ethyl (2-
woz@ageidopentyl ) acetate (1.5 eq) and sul furi cPErU82004/014980
(0.02 eq) was heated to reflux for 20 hours. Water was
azeotropically renoved with a Dean-Stark apparat us.
The reaction was followed by NVR and after 20 35
hours, an 80-85% conversion to the desired im ne
i nter madl ate was general ly observed, The reaction
with §¢@Az0 Tl 935y phapesTrussmoaoEdoghe crHisqilves WQIV%%\%%E@AC washed
three vilnkfwith/wa@tlonertint widr e adrizd (o@er&nMdkmn%)zS(Dm ffiltéfed and concentrated.

e UGS ERY LS L9l gl on uas EYaPOLELet ThE n 100
toluerdgp 50RBasluchedah EtQAdi‘ quﬁowdh Bt ¢ off tbedsuﬁ’ona@@féstet hﬂﬁcle\ms&xsérolyzed using
the préfe’etd%«_e(ejj&?crr]l e S%?If]i eque% tle cér\g\g %(IV%S Sb%an?é/ arftggii\xlhonsugéggswe
recrysmlbzailswcwppraexl|aemataéheatamp BﬂlOWBfi %H%‘Pléé heXangfui d wi t h

'y Nﬁﬁ‘gg%het&eﬂ% {gAI@r 5 NS I JUR8 Hz51 @7')% 1238488), Y99 (m, 11),

m xt ur pot assi um ace

6.84 (deiH a[—ﬁi‘kﬂ}t) A ?e?r{ﬁﬂlrﬁ Jm%ﬁ 5zl é€9ﬁ%ﬂ5h'§vd1‘]é7t %H%ﬁ 43 §m, 1H), 2.98 (s, 3H),
2.94 ERI1HRD. 850, @33@5 3118, 2(0.(68 160) =36 d 1R, D10 BB DY as arBPA®MR (125

ME ol g OB TS fes a7 g 1535, Boporad. 133 S §iyroeno 1o,

129. 6CDZ8 2,197.8 (lbmyt:’emﬂz} apre ed JSNLKEH), (182.8 (0, Jwa9.4 ey 1ado &t Jo=22.6
r ture for 1
E‘t}’l%e ?égc 50\%?% Aﬁ?\%%z 13%3%%% water (1.0
ee = Si/7<% Mptlommnwaéhé dnnv[(ﬁlhratcéﬂl @@m@hmlx 230764 6mrmﬁe§ane%e
GIER basg; fri d g I\Mg%
propafk sl/42 h(wtgé 58, ﬁ] [bc]% = 99 @ eg))g-g (SN

extracted wt rtbuty
The con%‘ilerfééilu@rsg'éWP%Pl’FPaé%d('?Ydh%“%é‘P@t% frog (1430rpmelyplethe above acid
comp 6@1d715 BYOH UIO@)mL)-Rcht 1REBOGHIE S anl aigGHdis DX MO HSRIudbh. OThe/@anic solvent was

emofied SIS SN (1Sl B e 2T 0 R e, e

final f'cblhﬂne wededwasd hﬁﬂ)o\mlt by disthilatiorcfahedobient. tThe tdditny saltaydoatlized by

cont LIS ARoRUIALSIHR e B 10, 5 PR g

1yoph11i-¢):d u17de1 Bight v@:@ux@m glzﬂhe tife omgound asfe sogivuen falfy | 2H) |
H N131R6(’5§0 ﬁﬁfzfﬁMSé '2%) '3 7363%61 21}9 3548'@ H22!79=2 6%‘[2?87 £ @8, 1(HﬂJ,_9 7 Hz, J,=2.6

Hz), bg%ei) 2H11=§:4 HZ()eﬁ 7}??4@9 2H 1’—%’% Hzy 6. 0@#5‘ 1& 1551719 13, éﬂé?‘hﬁlﬂ Jap=119
Hz), 1129'13@11 11Hl)13 @9, b)) 2.8GE R, 2.69 (m, 1H), 2.55 (m, 1H), 2.18 (m, 2H), 1.93 (dd, 1H,
r ono-7-fluoro-1, 2, 3, 4-tetrahydrocycl onental b
Ji=1 ? 0@ acetic acid 20 A slurry of the DCHA salt
fron1Step 1 above in dichloromethane (0.241 M
solution) was cool ed tog?ég%%gﬁ%ig C. Pyridine (2
eq.) was added in one sh he slurry was added
A_liﬁmzupmmedurﬁgohﬂ/ﬁd 5{bporfo-¢-H-shlorpbanzdn7flnowsl 23.Aut es
tetratf VBB ARG TG 2L S ABSE AL Bx AGINELHep 40 C and -15 C
Al about 173 additron of bromne, the reaction
m xture was thick and an efficient stirring was
Step needed. (v Fyemioral b3 4-tetahddioekiclobéntalBRilol-B 9Dadic Bei@ Bici@ehexylamine
e xture becane. "loose" again.) After conpletion
DC e 25 addition, the reaction mxture was aged for
one addiAti.S26al sdimion oiR-brdo-Clludoetiie ia gyleine( ador@4vigopthyl (2-
oxocgﬁo%ent\xg aceta g gl d’Jd qg\c/u? | sdlgfu% gcliﬁ &ﬁ)&%gg\}v%% lg:%teg ?OSIIZePlé])g fo\?\g% hours. Water was
azeotpapiiady r@tmoveqwt@ Baah-$thik appaxatuy: dhaaeactigedestioliovedd by tNMR and after 20
hoursn'hﬁ‘ Hd- §§%tc9m)%ﬂ§dﬂrt§ the Iaést]rea REnS KRS Was g&l@l‘aﬁftl olgs@p)@élJ The reaction
C)). This operation was repeated
about 5 shots of Z|nc over about 30 min. Wen no nnre
exot herm was observed, the re?¥hining zi nc was added

faster. The whol e operation took around 30 to 45 30
m nut es.
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After conpletion of the addition, the batch was warnmed
to roomtenperature, aged 1 hour and concentrated.
wab@4nessct i on m xture was switched to nethyl tPEUUF1004/014980

ether (MIBE, 0.8 volune) and a 10% aqueous acetic
acid solution (0.8 volune) was added. The m xture
(crystallization of salts, e.g pyridiun) was aged at
roomtenperature for 1 hour and filtered through
sol ka-floc. The pad of solka-floc 35 was rinsed with

mixtupgnBE Washed Witlp1N} gpdivia picarhgnath@. % yolumes) for { Hmbtutesiand the organic fraction

was e tedd Tﬁ@ﬂéﬁﬁaml‘i%%yﬁlf) 28 b8 1@ b tyAcuummd.5\eh ﬁ%‘)-) Hedfldd zﬁenes
/ US2004/ 0149 an _extractor. The organic 5 ase
4

dls““ﬁ%%tr?@oc WPREXGRSE Kstonegng “VS?CLﬁﬁlé’}“hmFWéfel\Vﬁ‘B’EeféQ iy e S0-EC range; the
imineG/H8 ¢&0Vdrad @dhe110-130C E4gion hoa Tigh® Efo@ﬁ)éleaﬁlhcﬁﬁth@ith 83% Purity.

e e ISR pd e

tetra-sithaty laimaroaiumhioside (ﬂonaﬁrdmoal (g palladmmestche (0 0¥ eq) ahd N,N-
dimetggg%han‘\gg% &‘1%612, i ln&%doﬁ ¢ gaglaé h B. %?f\ﬁrﬂ%qge{c%lb]? {?ﬂexrtlég ’gza%heated to 115°C

one I onal “hour
for 5 haves anidatlewed @ﬁogcw oo teppopeitiey 3 BOH(3vq) wiaretbyn added and the mixture

was s@ré/cﬁt 2bdnh éﬁﬁeﬁﬁ%ﬁ? héhrBR reicliSifmixfurt B8s QWA WRih #4a (0 volume),

Washéfdsmﬁ} tBWBn%@(‘&U%YﬂlHF‘??bE‘F?za)ﬂPf)O“?P‘PaISfEI Hroacidifiedgo pHylayithy3y HEL and
extrad&Y@itloRRBitAltdthyn dmbxa @x0. mﬁﬂulﬁe)awhacomeb loRRRGFa0tidkk were washed
L..N | acet a

.. St dj h
with Gasfito s Nl ok G B el R S AT gy it viping 1 o and the
solutipmwesgired at ioon tenierafire o |16 hows. s sdddadilieredowashpdwith ethyl acetate,
Ok i . t b
e B o L R
1F MRS arFGH) P36 (5K 4160064 26 S3880. 624k, B0, 3635 (m,

1H), mmbﬂsm(ﬂﬁ@% 9#@1(& 3‘1—932966(Qd 48, Qs-z M@y, 1162£14-905 WRS.05), 1.83
OUTS cooled to room

, 4@e’nﬁ%@a?‘d}vé5ér1rd*3t(P’aN§¥é13?’édluWt@{)an L extractor. The

solution was diluted with isopropylacetate (IPAc, 2

ol unes) . .
—L%/ic:l di fied o e S s

and th eAcsluga of the Dé}lﬁﬂr sa\lrt/afmnv&smbaibovwrt dlchAabemth(:@xﬂ 241 M solutlon) was

cooleX RJ Lﬁgzg‘ )-bS ng’ ﬁ%rlﬁﬁle g% é@%é@%ﬁde@?@ ?xfa%&%‘hﬁ go @1@ glgﬁ%é"'vfaé: Qﬁgd dropwise

brom%t?ei eqlaovey 3Qads adutes m@mn@gmlwp@peamretbh%vebm%ﬂmd -15°C. (At

aboutflvd etd%{u%q ot &ogﬁﬂéethte R ctidntthi®turCRIERRENShd aIféﬁic@é& &ﬂrl\l/iégaas}%ﬁeded

dri ed he oven at +40 C for 24 hourgs.
Eventf]ql}y_, tafgutf1/2 addition of bromine, the mixture became * loose agam) After completion of the

additidn,(tde 1clidtion aptiaie yap @ddyrbd ond aadmmfaphcﬁu ﬁltE-tl B age aukticaioid!(3.04 eq.) was

then aéggddx?v { ﬁ%%rﬁ\ﬁé/ dgéj m@%? &R?% l ! nd i w%% e(t%;.Pgrtlcinto'f émc was added

at — 1i:‘2ﬂmrduhﬂjlnwase wysdghe &ir 2bait b nnlaltezscw dameehals/lthel'exbﬂhm was going (about -15

°Cto Oﬁﬁ?ﬂ ﬂﬂg gf}ergtg 8\4’%@ E%Xk/%i@q 5bo§15§ yfg& %f 9Re 204 a%m |3b ﬁﬂr? %Vhen no more

exothgrmy Was@bﬁ@i’@b@ﬂ Feppaining Fipgivesddest ﬂaawe'gleﬁ Ve ppepatian ol araand 30 to 45
minute§ ahydr o- 1 H car bazol -1 - vl |

After completion of the addition, the batch was warmed to room temperature, aged 1
hour and concentrated. The reaction mixture was switched 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.g
pyridium) was aged at room temperature for 1 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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acetic acid (Conmpound Y) -32 WO 2004/103370
PCT/ US2004/ 014980 F CO2H NOSI ~ O ~CH3 / C
wab@4t10337@ conpound was synt hesi zed i n accor daPCEUS20041014980
the description provided in PCT WO03/062200 published
on July 30, 2003. 5 EXAMPLE 20 f
4- (4- Chl orobenzyl ) -7-fl uor o- 5- net hanesul f onyl - | - oxo- 1,
2,3, 4- tetrahydrocyclopenta(blindoI 3 yll acetic acid
(Compound Z) O F O ,,pCN
an extrictreThemgroishagearsss Wﬁh@ﬁé@ﬁhi@@ru(% a%leme %MWE ﬁxttaﬁévas
conceA@HEd Adalsw@BhdAtO iébﬁ%g%é;aféoﬁ)@TIPAlﬁ 250033 28/8taRibthe $H8Fbund. Water

on July 30, 200
025 golmns@masa%#a? Y?SrﬁgBﬁ} o Lihewn AafKiPuar WalehtGipqiolimgs) was added

over Hhddy.rAfet® tomplétidal dﬂl’fer v@iteraddiﬂ&r Welbaeh twas agedifok one additional hour, filtered,

and n&nseﬂ\gﬂ} é(iﬁ%&’AﬁNa er @t afn uPeg)e G}fls%lrh%%%r%o uz‘?cq %dngg ncl.aie oven at +45 °C.

solution of dii sopropyl am ne (110 i, 780 mml) in
Z:!I_HE ( 50@-/. llﬂfk b%%—@ 14dt. uurouen%Q) '?ﬂﬁo,&{l 1@%@%%}@%&&1'0 ta%]indol-}vll—
—p"n BuLi (300 nL, 750 nnol ) at -40C Aiter
acetigasiget i on mi xture was cooled to -95Cthen DI\/PU (15 m.)

and 2- chleQrSRyHcidif B8R pO5khs 'iﬁssoh";’éﬁgn Hiﬁ‘iﬁtﬁyld@@traﬁlde (. 416 M solution) and
sSuccessi vel%Jt adde The resul,} xture

costupPaREcD S 13 aiedin Spaieroy TaRe ShFy o B T fepgorion 4-
chlorbtie@z €hibedk (2.32q.) and the batch was heated to 50 °C for 20 h. The batch was cooled to r.t.

and sodium hydroxide 5N (4.00 eq.) was added over 5 minutes (temperature rose to +40 °C). The

reaction was aged at 50 °C for ca. 3 hours, cooled to room temperature and transferred into an L
extractor. The solution was diluted with isopropylacetate (IPAc, 2 volumes) and cooled to +15 °C. The
solution was acidified with SN HCI to pH~2. Layers were separated and the organic layer was washed
with water (2x2 volumes). IPAc solution was concentrated and switched to IPA (0.8 volumes) to
crystallize the product. Water (8 L) was added over 2 hours and the batch was filtered to give the title
compound. The batch can be dried in the oven at +40 °C for 24 hours.

EXAMPLE 18
-7-fluoro-5-methanesulfonyl-1,2.3.4-tetrahydrocyclopenta[b]indol-3-

yllacetic acid(Compound X)

A\ CO,H
N
Os
o’/us HsC
CHs (o]

The title compound was synthesized in accordance with the description provided in PCT
W0O03/062200 published on July 30, 2003.

EXAMPLE 19
9-(4-Chlorobenzyl)-6-fluoro-methanesulfonyl-2,3.4.9-tetrahydro-1H-carbazol-1-yl

acetic acid (Compound Y)
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WO 2004/ 103370 PCT/ US2004/ 014980 suspensi on was
cooled again to -95C before DVF (70 nL) was added. The
WO pevalioaseact i on m xture was warned to - 78C anPiCHUB2004€€14980

at that tenperature for 1.5h. The reaction m xture was
poured into cold aqueous HO (3N, 800 nL) and stirred
for 5 mn. Aqueous concentrated NHAOH was added to
adjust pH to 7.5. The aqueous | ayer was extracted
three tinmes with Et OAc. The conbi ned organic | ayer was

i A brine, dried over

conggptrated. The

crude material was furthz ified by a pad of silica

gel by eluting with a g@e@li ent 100% hexanes to
100% Et OAc and the prod€tt Clas al lized in cold
hexanes to yield the title corrpound as a pale vyellow
solid

. 10 Step 2 t hyl .. ) . i
(22) - z-é‘?itg‘ﬁ 9@@2%% agf‘yé‘ﬁx‘??‘?eéli iy 2egordance v the deserigtion provided in PCT
WO0%/062200 ptiblishedbndhly®0pz0080t | neal dehyde (20.0 g, 139.9
mmol ) and net hyl azi doacetate (32.2 nL, 349.7 mmol)
in MeOH (168 nL) was added to a sol ution of 25% NaOwke
in MeOH (80 nlL, 349 mmol )EXAMPLE@0oC. The i nternal
- SIORRE AL R RS o Q1R R DI AleRfl afdeyclorfltafbindol-3-vilacetic
—during the 30 mn. additron. The resufting mX e
acid ((igmpeusd L stirred in an ice bath for several hours,
foll owed by overnight in an jce 15 bath in the cold
room The suspensi on was the poured onto a m xture of
ice and NHACl, and the slurr asCfiltered after 10
mn. of stirring. The [ odp S)thhed with cold H20
and was then dried unde uum Th&Hcrude materi al
was di ssolved in CH2C12 @ VD \as dded The
suspension was filter@dST@roug pag of silica gel,
washed with CH2Cl12. The éh—igtrate was concentrat ed
under reduced pressure and a beige precipitate (20 9)

Zf CLre ’fﬂe tll_tg cgm$ q.i;ﬂg trv§\sl\’§/%t11|%s%e . if), 2 G%nce @'ﬁg?#ﬁrgtﬁn provided in PCT
WO0%/662200 Dvbhahedrrmtl hlyl|30, 2003.
(2Z) - 2- azi do- 3-[ 2-chl oropyri di n- 3-yl ] prop-2-enoate (21
g, 8 nmmol) in nesitylene (880 nL) was heated at
reflux for a period of 1 BXAMRBEREaction mixture was
{9-[( ﬁ@Dh&ﬂ)rotﬂl@nﬂ)ﬂﬁéﬂli-ﬁm%m 8L BhdREEH HOridb[ $:4-bAREHoliNR 8-y Yacetic acid
. pr eci | it d I.washed wi th col d hexane.
NATHQMCT, A eIl 2 3 dverni ght in 1:20
EtOAc/hexane to gi ve, after filtration, the title

product as a pale vyellow solid (3.2 g). Step 4
Met hyl
1- chl or 0- 8- 0x0- 7, 8- di hyty0- 6L docfs 4- bl pyrroli zi ne

-7- carboxyl ate 30 To a_suspenston of met hyl

4-chl oro-| H pyrrol o[ 3, '

g, 59 mmol) in THE (1 tol uene (460 ni) were

added a 1.0 M THE solution o otadsiumtert- butoxide

(64 nm., 64 mol) and nethyl acrylate (55 niL, 611
_qm)l) resutl.ti1 Jo xture was heated at 100C for

8h Af%—QM—M*ELtO cQu he suspension was cooled to

room t efqpeyohttion ef diisdpiopylwainejblirmi, 7|8ﬁinnnolhmml-}ft‘(li®03mb)‘ was added a

, QU - ( 4 ,

2.5 M1 e AW R4 (0 b P50 mit) o 00 A S B8l s wes
coolegipa-937fe thiee Qarﬂ’éé(lﬁ@il@raodu?ﬁielmmglctlm (56 md o Aommd]) wereBncopgively added.
The résdfithe LREQaB b WatRQHh dfRA0 —78°C for 4h. After this time, the yellow

Clo

-33 -



10

15

20

25

30

35

Step 5
1- Chl oro-6, 7-di hydr o- 8H pyri do[ 3, 4- bl pyrroli zi n-8-one
waeoothes3conpound of the previous step were addedr/us2004/014980
i sopropanol (8.0 nmL) and concentrated HC (2.0 nlL)
with heating at 100C for 1h. The reaction m xture was
partitioned between 5 Et OAc and Na2C(O3. The organic
phase was separat ed, evaporated to provide the title
conpound. Step
suspepsiprs yfrcopled 9ganet0?9é|‘iqnl;ﬁé9reDéﬂi P milggyas addeg) Bhe fignl reactipngnixture was
warme@fbe—%@Can[@t?HeH ra?thé?tf tem erature for 1.5h. The reaction mixture Was poured into cold

aquequg %Igl g’&l\? 0 131L d red ?qr 5 glk{!% hgg%gwqﬂ%%ﬁ fed &\JII-{ZZl(I)Ir-]I was added to adjust pH
to 7.5 0@k @dﬁﬁ))ﬁh 1Rk lvaddexlﬁﬁbté@bhre(elm&s @ith EtORc.nid Jonii@dd orgamc layer was

Wash?i\yl%]\ég s @8{5 %(ié)ﬁ]glg,l d ove6 Slgﬁl%oug&?f#?é r{qtey('Dng agé) C(awentrated The

crudeZ@atGil wmjﬂuyther'ﬁhnﬁerddg{,d Ita!d m@ silign get by dutiveswitheggrsdied fimmdl 00% hexanes to
1009 EBAE n il i Was el 1%8911 Qbid %&a‘ﬂeﬁ&%ﬁéﬁk ¥ E‘Eorﬁﬁ%ﬁnd as a pale

evap or at ed er re pressure
YellOWé@lél added to the resulting mxture which was then
filtered over celite. The title conmpound was purified

0 0
siep §2 1 250ho %S QA5 EBY 65006 15 AOR0E SO, L 1 Hexane).

A sol(n?dfx)of QHﬂoS@Woﬁﬁ@[&hycﬁ (7(-) ag, hl)BdDOmﬁdﬂb drhalingl 3zidodobtieg (3204 mL, 349.7

ORGP o Sy AR o g o -

20 oC. dl’ire 11(teln&0ergperagms wamhyoraimldtmangalhs}d at pH¥sOhivriogthe 80 tan. addition.
The rg%aw ngxtur% V8 éﬁ@i{g bidred i (%‘1 an, ide th%‘%oﬂﬂge}erﬁthouxz LGSR @%@&q\l\%ht in an ice
on m xture

reacti
bath ig|thegldropm. Fhe wwe@smwa@ wémpquéedr@m e phice and NH&S and the slurry
was fil@egedtaften Ormhixt af sBrrings Thoproddt oad washat witiat«d HbA6d wadttlen dried under

Et QAc. The or.gani ase s separated, drjed 20 over,
vacumé@bamgwafsv% ﬁisgﬁvedmgﬁe% i 8dsils T porRensign was
filterdthfougtsdpadiof eified gugrmlmd WidlOCHLIEN OAthe [filtratdi@xsaidf)entr ey d8r reduced

E h
Pfess'(‘rtf ?{ BpFeCiRtar GO B e He R st S PR S oy r r of i zi n- 8-

yl)acetate To a sol ution of ethyl

NECH (28 Sﬂﬂyoﬂ/ﬁéneﬁt}’él é?@)WWZ[ZGUOE@’Y@‘}IHGWYQ?)@(QQ?P@ (21g, 88

mmop@&meﬁt&leﬁé @@0 HINY Qs Beattdit Rftustior b Péricabr 11 Q‘h@kéﬁﬁt&tfn@m%ﬁe was cooled

r I n r r
to rogm {eltng)er?i E)%CIS% G t@greegi)/l?f{gqowz?st {jere}doan w%;/l{e 1&1 cold hexane. The

matexif) waf alrﬂad@wﬁhigblrlﬁ 1 miﬂld))\t/hd:mhe o-giive0fted filttatidn, ShedtitlR)piidnet as a pale

0.[3,4- 30 blpyrrolizin-8-yl | acetate To a
ye“°¥of’1?‘¥{lbq % bis (3,4-dichl orophenyl )disul fide (0.24 g,
o 67 mmol ) in CH2CI2 (5.6 ) vas added S02C12 (0.036

Th b r oom
tep AL enpe Rlefh§PULHLDS- _ n§t7

ratur or

sol ut i ogarksylateny |
(1-isopropwls %sﬁn of HM&*S/th ﬁﬂﬁr@ﬂﬂﬁ%ﬁ){}éﬁjﬁp@ﬂdllﬁ@wc&b&gﬁte (12.5g,59
L C t %O 15
mmofyih T 18\ syttt Sl st o I oGl brasei tert-
butoxidka(64 sl 64 mivel) ahhhi&ﬁ@l e&l’gdiateEti@%ﬁ. 6Thﬁ1mbl)g ahe fésﬁlh@@xﬂ&éwas heated
at 10@%{&0 8’2{%&‘2@(}' 0 ersF?peerrls(leo was &oo s:/% th)) 6?%1 Ogegép% ure %nd 1li Véas poured into
a mixtarpbunatedbaiugens NELEH(46§ L) asihesmesfﬁ@t) axgr)aﬁhg/sws@%re decanted,

. b R L T S

f3,4-bl pyrrolizin-8 5 yllacetic aC|d
34 -
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To a solution of ethyl
{9-[ (3, 4-di chl orophenyl )t hi o] -1-i sopropyl -7, 8-di hydr o-
W@ b04p9a3ra@o| 3, 4-b] pyrrolizin-8yl } acetate (0.P3I/4s$2004/014980

0.50 mmol) in THE (5 nmL and McOH (2.5 nL) was added
1.0 MNaOH (1.5 nL, 1.5 mmol ). After stirring 18h at
RT, HOAc (0.25 nL) was added and the solvent was
evaporated. The residue was taken up in EtOAc/ H20, and
the organic | ayer was washed with H2O 10 and bri ne.
After drying (Na2SO™4), the solution was filtered and

Step Bvapor alt@rﬁoronﬁdﬂae&b@wﬁpmsmw pyredlizitig-bne 1: 1

Et OAc X Ive ter filtration
con‘pouglg) e o o ot e ﬂés%w&y (8.0 mL) and
concehtrdtdd HCP@.0(11l.) ikl heafingdat-100°6Fof 1h. Thesdactio?mbn® whelpaftitioned between
_ 2 . , 4
EtOA% r'e_hﬁd Ii%-?l)é,y% %‘?l’lg _%Eéaﬁ?dcf p(ga]r%l ))vzai ie%?égé:d,g%s_ rétgﬁ t(or:'?:r_avidlfl)ék?g&le coﬁgound.
7.14-7.19 (m 1H), 7.33- 7.39 (m 1H), 7.54-7.59(m

H), 8. 1% % 1%,_]_,#, t{ﬂél %‘E B@Eﬁ% 10 vvas
Step %onver tle 18.7 31 droJS@I fdo olﬁfn SS&%Dd

est er wess? mixgsg alct- @dmp& lﬂhlz@rg-éﬁwryafl?[éﬁ b&wr@HFma%rone (5.0g,24.3
mmolS,tAd {dRAyHdaRAsRorefdipdladiaml (0XIP.0GO I 09 hnX)2Re Eﬁpheﬁ?}l&fﬁlh@@ 70 g, 8.82

ool oM R P aRocR PR oROPRY sy S R ecas QOGRmE). e resuing

mixtudd Wasfi]]:geremh and aewtkdian a3 formeperidd (ofib8 k. 'Pind setventhess evaporated under

reducH(? é{%ssflre OéeE%QVe%}Eggtgd toqg%g ﬁlﬁ%ﬁ 'Iglgﬁg%\gl%%h was then t}\ltered over

cehtea’ﬁhj: tile @f)mpch]@d tW|a§ plmf@dﬂqg @gﬁtphrcgmit (9% m 100% EtOAc in Hexane).
((1R) - 6- Fl uor o- 8- (net hyl sul fonyl )-9-1
1S) - 144- (trlfluoromathyll phen IIethyI .

Step3.2 3, 5 byl S2E)(Lvisopropenyl-67dikyudsossHip »A-Binyerolizin-§-ylidene)ethanoate

( COYTDOUI'Bja Agﬂt}oﬁ oNl?éi;goﬁElﬁFﬁgﬁ‘@dﬁEﬁ{-p?@io& 43—5 rrohzm—8 -one (0.60 g, 2.8
mino b o hons st O 5 g P EAPESAE RCE

0.12 ngl 0@ thmbly) théteaetibil niixtnseswassillowddyto adde ¢b @PCLMeOM ragiu emperature. The

t . S :
reactlan )%tl!lrg 0@9 EOW s'(&glg%tfc?ﬂ%hggn%?m% ﬁ i?)]f;%%ns%:%lggse%rated, dried
over N@S@Mudienapomteste iihe sitle dorpi@iundverss puniéind by ﬂwhyh@d@@mm (48% EtOAc in

Hexal®i Ntaining the internal tenperature below 10 C. The

resulting mxture was stirred nechanically for 20 mn
at 10 30 C, then at roomtenperature for 1 hr. The

Step 8 hi ck sEtuﬂr(y-lmpﬂd &%@&o@ﬁcbvhhm%mdrm gByl¥acélstk ed
0 ver ni

Q3370 P 004/0Q0149
solid %a ?oé'g’t?gﬁg\%}éé%)n CEPEPRSY gn ¥dre- %]grpéé gog é-gﬂ’ym)hzm 8-
yliderdahaipate (.408g, @ di rahol)\vasMsQHE (ZndE)dw asrad @t dXBl(OHB(0.20 g):l The mixture was

stirreé Ig?cf% i\ %th n%tl dreﬁl gﬁitﬁrg@éag ?ﬂ%fgcy g{e'i] 'caBé ar{doev o¥a§c{#g ?)rov1de the title

comppgador ono- 6- f | uor o- 2 3,4,9-tetrahydro-1H carbazol -1 -yI)
acetate 5 To a suspension of the conmpound of Step 1 (1
eq) in AcCH (O 5I\/p was added et hyI (2-

teg %Xocyc| ISH ‘.. (- GIC OO DPNO dlicy 0"']- IO

at refl mﬁvﬁcgirzm:lgiﬂmcatatecool ed and ACCJ—I was
To a solution of bis (3,4-dichlorophenyl)disulfide (0.24 g, 0.67 mmol) in CH,Cl, (5.6
mL) was added SO,Cl; (0.036 mL). The resulting yellow mixture was stirred at room temperature for 1

h. This solution was added to a solution of ethyl (1-isopropyl-7,8-dihydro-6H-pyrido[3,4-b]pyrrolizin-8-
yL) acetate (0.15 g, 0.52 mmol) in DMF (5.6 mL) at 0°C. After 1.5 h at 0°C, the reaction mixture was
poured over saturated NaHCO; and EtOAc. The organic phase was separated, dried over Na,SO,,
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renmoved by evaporation under reduced pressure. The
residue was diluted with Et OAc and washed with water
wa@pa43e3300 at ed aqueous NaHCO3. The organi c | ayRCT/vWez04/014980
dried over Na2SO4 and concentrated. The residue was
then purified on a pad of silica gel, eluting wth
toluene. The filtrate was concentrated and 10 stirred
in hexanes to give, after filtration, the title
conmpound as a white solid. M5 (+APCl) mz 354.2
filtered gty vaporgiedp T titfeiqompourgdy wag puri ied by flash chromatography (30% to 40% EtOAc
in Hefddef,| uoro- 8- (nmet hvl sul fonyl) -2, 3, 4, 9-tetrahydro- 1H car
bazol -1 -yll-acetate To a solution of the conpound of
Step 2 (1 eq) in anhydrous DVBO (0.28M were 15 added
Step B ﬁ)OSZ“ U{\nlzﬂgﬂt%lgﬁﬁlgr@gl malidgol: Elseﬂbnﬂﬂcg (ﬁﬁmf gH#@fiﬂQ&Afd_b_lﬁgyrrohzm—S—
eq s. bu ed into the m xture for mn an
t he reM then stirred at 100 C under N2
at nos pHkxr &solutioh ef ethy {B{€,4-dichleroplmaythio]- 1-isopropyl-7,8-dihydro-6H--
. t .Dhi |
eyrid AN R R (R Bl & 8% 0 S0 uEORATIE G400 MR B, Prvas added
1.0 MINeDH(1. Toyb! @l mmpl). ytfted stigring) 18 a0Rd HRdc K(P\IZ-’r-mL) wess2dderbang the solvent

was etlﬁ)o?a@édd Y rs{dBe Whg(ttakhrne.rg il E@A@Hﬁp %ﬁkﬁh@ Brghfie 1 EI' \Kla[s%shed with H,O
m n and [tere

and bWéFs m H@’&lg\/@‘lﬁﬁ%ﬁ@ﬁ‘ﬂ“&?‘? ¥ I‘%@re@\%@{i te%ag@é& Ehafw € was strred with
1:1 E@XNEIRR 6 g€ dfteril@atiopsibel tifle ¥easpolnd dsarvadietsblidugh a pad

e DR T Tt B2 a3t e Ay 253 m, Pl 85 . 210,
3.81-D89 (el B e2E: TNGn, t1E), .33t 4644 (e 2EDI GST3r@2P (o, OB Gt14-TTHetm, 1HD, 7.33-
739(%rlé %tﬁgf%%mfv@eg%gtﬂ th the mixture of

es/ conce ra ‘ed to give the title
c onpounkhegsodicinf|Step 18| vag gonyett¢do itymethylgster ysing GHggpang the ester was

subjeétM DHPLCseparhdh oh chﬁ&lmﬁlnonary phase chlralcel OD column 2x250m) elutmg with
1)-6f|uoro8 rreth%gés onlg ?tetra)l%%ro-
12% m@amémexafww # Hewradt i Skt s 8O § %iptegtion time of

31.9 BinVsAs Eﬁ;ﬁﬁleinmelsi (rbMe lpbllet) ahod feventidiRihe 6 B5S Iﬁiﬁ} IB?{Sh;}Q kngﬁfg_lwere
r epar.a el ute 0 %.1 Pr
SRR R i HIP N s5aPoBind Roal ¢f igompoinc

retention tinme) was identified as the t|tIe conpound

based on the activity of E%glﬁgag product. 30 Step 5:
Ethyl f(lR)-9 1(1S)-1- 4- oro
! (8- I . [ ‘L_r,:,j!_.‘g amep vlz)nhemxl]ethvl}-z 3.4.9-tetrahydro-1H-

carbaE(ﬁtltﬂméichcﬂl'(b&ﬁﬁ&ﬁé%JT1 y|| acetate To a sol ution of

the conpound of Step 4 (1 eq), triphenyl phosphine (1.5

eq) and (1R)-1- ethanol (1.5 eq,

prepared foll owi ng the~geRs \ ocedure described in

Ref erence Exanpl e 1) i /Z@\/p was added a

stlrred at room t enper at § and concentrat ed.
The -37 WD 2004/ 103370 PCI/ US2C 980 residue was
purified by silica gel flash chronatography, eluting
M th 793 'nﬁj_de5|red pr oduct
' F =e) ' “ the next
reacti O'ﬁo a ﬁtqumsﬁn of 2-bromo-4-fluoroaniline in concentrated HCI (1.5M) at —~10 °C was

slowl& Qi}c@d agm:bi\/#@uﬁ&?(sﬁf g&% &{I\?agﬂféyll E(?)t L b WO EB5el af 08¢ for 2.5 turs.

sul fon
A col;ﬂ}éﬁ@éﬂbsﬁlmon of §1FlaESMdan g@chnt@ﬁaé HCl was then slowly added while maintaining

€ sg¢h
the néérﬁac-f)cen%ega(&ec‘g lé‘rw gé gt 'F‘H’er Z%%X?gﬁgzsglﬁeé fné@lﬁl‘ﬁgzgltyl(fgﬁo min at 10

°C, ﬂ}feuaaro‘m temRegAtiFe |f‘2¥nl Iyt Tlteﬁ ick Yo iadilisredand Hle£§°]i‘ was ajt. dried overnight.
m xture of THE and methanol (0. 1M was added IN
aqueous LiOH (3 eq). The mi xt¥re was stirred at room
tenperature for 2 hr, AcOH was added and the sol vent
was renoved by evaporation. The residue was taken up
in Et OAc/ H20O and t he
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10 organic | ayer was washed with brine, dried over
Na2SO4, filtered and concentrated. The resi due was
wamoghesd7o n 30% Et QAc i n hexane, and the produRCT/wWez04/014980

suspended in diethyl ether and sonicated for 45 mn,

filtered, and dried under high vacuum at 50C for 24 hr

to give the title conpound as a white solid. M

(-APCl) mz 462.1 (MH) Alternatively (+/-) ethyl

[6-fluoro-8-(nethylsul fonyl)-2,3,4,9-tetrahydro-| Hcar
The splighws-rpsuspendsg ip seld il én%%e reskagaing Hhe dried mafeeig] wias syypended in B0,
stu‘red RGO b filltBred hikPaiPdricd ogbriighBio @véttl‘}brtﬁle(éﬁmgound as a beige solid.

di astereomers: ethyl [(1R - 9-[(1

S) - 1- (4-chl orophenyl ) et hyl ] - 6-fl uor o- 8- ( net hyl sul f onyl

Step %:- 2, 3, 4[+9)-E&1§[I @raih®6-Fldowa), hag edtrabydeb ]l Haathadl 4 -y acghte
et hyI 1S) -

S 4t T bRahOh Lo sveomd ton,L 4.5oh, ASPEP PURypy et et -

oxocycBhéxyDacetdte Ehpgdl e Infikture avab stiredd-a refluk faxd 6 thest exolefilagd AcOH was
remo%d 3? tefar Senlon h&deﬁeﬁ%&éﬁ §¥e Fe &‘ﬁéﬁkl\dﬁéjw ddll%%'d%&ll EféAc a]F]d washed with

SIS usIn procedure to
water@g@ patwrated aqueous NaHCOs. The organic layer was dried over Na,SO, and concentrated. The

residde(wWaRtef 7 [n(lﬂe%) onler faftof Bliey gép RRAME Wah Blhdne. Ortk e Ow g @8centrated and
trahydr.o- 1H-car

met hyl sul fony zoI
sirreq @yljegnge foggive. aé%s-fttﬁ%ﬁhe fcompagias a g RIS GAL Jafmfz 354.2
M+Bt.hyl

[(1IR)-9-[(1S)-1-(4-chl orophenyl)ethyl]-6-fluoro-8-

(et hyl sul fonyl)-2, 3,4, 9-tetrahydro-1H carbazol-1-yl]a
Step Tet at e MM}W_[WSIDQL% @fetrahydro-1H-carbazol-1-yll-acetate

chl oro%@@é&&&hwltﬂe& bmro@sfeg(zg% @ﬁf bes%éz‘éM) were

O-tetr dro 1Hcarb az ceta
b@mtoéh@nuxture for 5

addedgjod iy et npwlﬁu@tes(ﬁ fqhanfétcawr@r i9didy ieq)
min 26@ e 8hcBbn Vs theAOMaLW S 100 Etluhddr N1 a@lphars Afts! PMrY, ndddRdium

methagqgd L %E?(n)a%'ﬁt ¥ r C\II%\?I%F tsﬂtdlvié Ir(%eg% ?Vtegzt eﬁg?do l:l“hél' I’%PXU?I‘E wl;{sn gt{r}ed for a further
12hrs[a( l(m Q(B eddledSHHuked \ﬂlrtlﬁ:Ei(Ditdmh eN)HC)I&iZdQ yilded 6o idldif}/r the Bixfur@tThe
suspe:.)l)%Z Tré\é/%% gx{%é }cir%O n11 n9d ﬁl? I as h ceilﬁ- i tq? e%t was Yvashﬁ% YVlth water, dried

Eorer was on
over Ng@d@@hrydmdcemmted Tthh w@u@ waﬂjﬁltewmbrouﬂcmdmghazdmhsmg first with

toluel?qu %Ebgre %l n\()ﬁ uhﬁggoa\lﬁ %eg 3@1&%@9@@%@ Bf heIQfes/EtOAc to elute the

Et OAc/ H20 an e orqganic
des1r¢ddy@qfuc\,\,3‘ ke ﬂh@wé@m,\ﬁh@ plugpq wéh thg miggreof Bexapgs ¢ was concentrated to

ive thé lifl &éRthoRPasGPaRSRNIEWR Q™. MEI(WCT) £As523-(MAPD) - 1- (4-
& chl or oogﬁ)enyl )e?ﬁyﬁa@ 6-fI uoro( (rpet hyl sui(f oI;rlg/SI) 2, 3,4,
9-tetrahydro-| H carbazol -1-yl]J]acetate and [ (1R)-
Step 8- [ (1S) Ethvl([(ll-ll)lﬁil-ﬂlroﬁ[-)gl-&ﬁ&/thj mm-Z,B4f9—1ﬁmmd1&-]([f¥3_ii_wblslﬂll]acetate
fonyl) 3.4, 9- te Z
aci 4 vert el SRR R oS HOREP by FinsREFIPLE og  chipalc AD
prepapitivh cal@9 Blu@dovithra mwm@sﬁ%oﬁﬂﬂ m hegare0Tho@ie Bolat emantlomer (longer
reten?& ﬁsxé)g\%f ?ﬁ% 1ﬁe%da thet e gcr)rg Oﬁnel% Sﬁlsss(é {)rrx] gle act1v1t OB glF: g_nal_pr(;%lgt
hyl sul fonyl ) - 2, 3 4 9- -38 WD 2004/ 103370
step BCT/ US280¢d/ RIS 1 gl cABNEhGy Déth 2.6 IR &0l 8- dnayisaretyl2.3.4,9-
aC| d with de>90% whi ch was swi shed in 30% Et OAc I n
tetrallydrosLiicarpazols] -ylia desired conpound as a white solid

W t h deP8b%lutiinad thé:codpbduny lof Step 4 (1 eq), triphenylphosphine (1.5 eq) and (1R)-1-

(4-ch%r%p§%:@g)%g):ag§ E(i;? ?% g{ﬁé{éé lf(ﬁ]’élwgln%qgel %eé%f&f’?rgrﬁ:%%rtfe ALLADYARL Reterence
Exanfplel R)in THF (Q. £]5M)-was-addddarsolutienef di-¢triigitl-agodidathorpla® (7. brdt in THF, 1.5
| sdlf: - .
o) ofpf R PALAL, T st s s oo sempgiatrs or 2 agd pcpnated. The
-226 in MeOH) in MeOH (0. 1M was added 10% pall adi um
on carbon (10% wt/wt). A stre¥®m of N2 was bubbl ed
through the mxture for 5 mn. The reaction was
stirred at rt under H2 atnosphere(balloon) for 24 hrs
and filtered through a celite pad eluted wth CH2Cl12.
The solvents were renoved by evaporation under reduced
pressure and the reS| due was 10 swished in MeOH to

o o o,
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‘[(1R)g§5f(?s§ 10{4-chﬁ>¥<gﬁ1 e glyﬂisisr-ﬁdo&f‘é grhétﬂyl%\}

1H car bazol -1-yl] acetate. FI ~~0 H OGS=0i CHs
Step 8:
W@ CRNeB7E uor o- 8- (et hyl sul fonyl ) -9-{(1S) - 1- 1BcT/U810D4/014980
oronet hyl ) phen |l eLhyl | -2, 3, 4, 9-
tetrahydro-| H carbazol -1-yl )acetic acid (Conpound AJ)
15 To a solution of the conpound of step 7 (1 eq),
tri phenyl phosphine (1.5 eq) and (1R)- 1-
[4-(trifluoromethyl)phenyl] ethanol (1. in THE
residyeqvag pyrifigaldysilite (gelglaglgq:hg@majqagr@myoqlutpgrwlt}bm %tOAc in toluene to give the
desirAFRGHERL O Pl Fnicl Wad ded b suclg-fo'i_’ tlﬁ%xt‘}\éﬁ:Elo@ 20 mn
period. The m Xture was stirred room tenperature
for 2hr and concentrated. The reS| due was purified by

Step &i | i ca [gah)-d- i@@)hl mmmmﬁmgﬂm@q @Eiludre@-(meihl Rulidis) B3 tetrahydro-
to

31ha acetic acidm ) ek X -flporo-$-(methylsulfonyl)-
234thathjoﬂHrthwdlélgn‘mmﬁdaaﬂhyI} 2,3, 4 9- tetrahydro | Hc

ngﬁZ?l)’Ir‘(} 3 1}; ARED ?ﬁxte ot u%% fg? $ 015 Wl & ln y‘?‘l ?lnxt%so lf‘?]%%nd El%thand (0.1M)

e nex reac 1 on O
was addaddN gqueaq LiOH (3eq. Bremintuser wasstited Apom pxpprafur: ERir, AcOH was

addecdnd Yfe sl wis Qé’ﬁ‘m\/ve@gﬁ 86&9&@10 l"ﬁlg kd sl B {aifenelﬂ)) in @@A&/ﬁﬁ) and the

m xture was stirred h.or until al
organicdaysr wpeWashad Bt brine, e aver i@y, filtgrdyand OGRS, The residue was
sw1sh@@ mB0ova Bas\c ih Rexaaé, Afd theiprdiict dda@&ﬁs@ﬁﬁ@dlfﬁlf didthg ether@ndRonicated for 45

min, GSPE n isd Splran R AARDE o e Tl i eBPiph Fyp e soi

MS (APCDENW@AGZ.HZM-BBINd t he organic | ayer was washed with
b
ri nenngféér?agwglgr act 6&4 %bt(lﬁétﬁ sﬁqul?/]ﬁ Q%Cﬁ]{e d’%ﬁ 1H—carbazol 1-

To re ‘
yllacqtatp was esgd fax rﬂmﬁélﬁvlfawp sactin iy iS‘PP & &0 gus a wivdp ﬂ§2 fhla?t@rf:omers ethyl [(1R)-
O-[(18YL1- &Q%eﬁ%@%f«:ﬁ%ﬂlmb% mﬂethﬁﬁﬂfoﬁmb 3@9&%&5@6&! IH’-E;H@J):%I 1-yllacetate

contal nin resi due was

and eff) U S Y DR TR G-I REY 4o LE-
carbaEkSl- lt}Q]aGEthe THeRlidstetdoReGOMPOLE thasHdsdfeddy\sbledte ﬁyﬂrblgisﬁ!\lhsliﬁg the

followg p%%iee t?%?\%)ﬂgeccpc %@&R%i[gl%‘) 1341%@8—?1’% l\{%l] 6 HiGbro-5-

(metiR By D237 Q9 RdhiB-0 04k b3 §l]aditiolacidy The conpounds
used in the present invention that function as
sel ective DP antagonists typically denpbnstrate an
Resolgfien:ni ty (K1) for DP that is at |east about 10 tines

hl ghef iR di’éb'i@édnfeﬁl: methl@\&?éth&i [(1R5-9V[_?iS}ﬁ)(ﬂcﬂl@fbphé}@l)ethyl] -6-fluoro-8-
nity recepto

(el st 6 el Narsr L Oty TGO (- KISy kit |
chlor@;h@h&l)eﬂl@l]f@ﬂﬁbrsel(ﬂiemyl‘dlﬂfcﬁlsblb-ZBM@ BEaHyG&GIH—GirbMBI—yl]itﬁtate (1 eq) was

dlssoﬁgggl& C5/‘1" gﬁttg% oorﬁ %m‘éegﬁd’?&eﬂé@ dyd88]tﬁfl fl(b :A%ﬁ%c{u\s/ Elﬁ) IN (1 eq) was

slowly etlded tand/ the frdxtutehwens Bfredent 6762 for 12ledramtilambss corplete GRItbIYsis of ethyl

é%ﬁylgggﬁ tgg%}‘ly}ﬁ% l&-l—carbazol 1-
yiTaceiate lbe otbes clasterqomer RS ui kit byguabyzed edertpsezopditianst bpOH was added
and the sofvent WA3SeBbVell BY Evapbridan. f19E résnﬁe st t]aﬂerf ﬁ EE@AC/H;O and the organic
layer@%?—w%sheg (\ytétbtlrggge, rcllnge]dhover It\IQZSO4 ﬁltered and concentrated )Ethyl [(IS)r—]9 [(1S)-1-(4-
chlorophenyl)ethyl]-6-fluoro-8-(methylsulfonyl)-2,3,4,9-tetrahydro-1H-carbazol-1-yl]acetate and [(1R)-
9-[(1S)-1-(4-chlorophenyl)ethyl]-6-fluoro-8-(methylsulfonyl)-2,3,4,9-tetrahydro-1H-carbazol-1-yl]acetic
acid were separated by flash chromatography eluting with 40% EtOAc in hexanes containing 1% AcOH

to give the desired [(1R)-9-[(1S)-1-(4-chlorophenyl)ethyl]}-6-fluoro-8-(methylsulfonyl)-2,3,4,9-
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As used herein when a conpound "sel ectively nodul at es
the DP receptor”, the conpound binds to and
w@nitagasrees the DP receptor at a concentrati oPCT/081004/614980
achi evabl e at therapeutic doses, while not
substantially nodul ati ng the CRTH2 receptor at such
t herapeutical ly achi evable concentrations. 15
GEneraIIy the DP ant agoni sts used herei n have an
affinity for the CRTH2 receptor of about
tetrahmlre-rlw}%ﬁzo yl]ﬁc id veg}ﬂgaa(}{@ Fhichovas gwghqﬁ i ép%dEtOAc in hexane to
give tBd ddsired dbrrﬁﬁﬁncﬁgﬁ%t@fsolﬂp@lbﬂ dé295%. m cronol ar or hi gher,
and a selectivity for the DP receptor over CRTH2 of at
| east about 10 fold, are wuseful to inhibit the
Step :1 ushi rm_mf/]ﬂem) Gefheino-BAast h‘flislﬂmtlﬂlﬂ-iZ,G miedaﬁvﬁro-lH-carbazol 1-yl]acetate

gngglt Zfr‘orenz{ sﬁoa tion OI? gﬁ){-i—g&% f—?l!- oro %angtl}ygqui-ﬁgoon% glFthylsulfonyl)-
2,34 %WbmﬁdéHmar@ddm@]ammamﬂllﬂm -@6°amMeQHTﬁil2Me(RH(f@pM() was added 10%

palladilif ofi EE4BE Q0% WA Hre@i Gf N8 WwAEbribbieH YhrohghGRIMRRHURE! for 8tmin. The
DP and CRTH2 was_det er m ned u3|n% radi %lgand bi ndi ng

reactigiy gf@%lrrgg alyé dpder Hedtfmopphaysthatenn) for 2fjhrseand Ailtereggthseugh meelite pad eluted
with GHERNY Be sofeh wete {eRIBRLY) ngora%%ﬁ us @3 redaded gﬁw@hd%e Rbidue was

r macol : 1163-

swishq VEOT L give (O FRODRHAEAEH (D dodiory S ptdiomithan 4sbleahydro-
1H-cabudolc_ylH2etarecept or s wer e est abl i shed usi ng human

enbryoni ¢ ki dney (HEK) 293EBNA (Epstein Barr virus

Nucl ear Anti gen) cellé (desi ¢ ed HEK293E cel

lines). Menbrane fracthg fromthese

reconbi nant cell 1ines in equilibrium

conpetition radioligand ¥ nding ass&s to determni ne

the affinity and sel ecOF§F®y of 30 conpounds at the DP

‘and CRTH2 receptors. DP a@Hg CRTH2 cDNAs correspondi ng

to full length coding sequences were subcloned into
tep§ he app(r(ﬂﬁrﬂﬁ{:lc?ros& én%ﬁlvgﬁﬁgnQB-%mﬁ |l4a(ﬂ‘1fﬁl)6 ?ome&%? @gggglethylt-z,&&%
PCEF4 (I ﬂVIIrO en ressea 1
muﬂwébniﬁang» )0 d (fpmpeund d ny differentia

cent ' i f'PtQ@Edl&lf(‘.)n @% 919 Qoﬂﬁpcgm& efste’lp07 ey, tﬁghgﬂy1¥lﬂo§19n1%ﬁqu s%gﬁand (1R)-1-

4C) f W ng |ysis of
- oproB SRR ooy Hedhanok{ 1 Gea 0 0 HA(D IR was 0058 arsp ot o]
azodlt:dm)xma&qemﬁ TofE, PS @ﬁ)&a@@ 20 inkpetiad. SI‘HeZmHMeNL:ﬁ%ede r®m

tempﬁ_r,gﬁr/e %ﬁﬁl%‘f&%ﬁgte n%qﬁ%q%ﬂwoaﬁ\é&%%% Jhca -ﬁ.}g‘laiw’rmography eluted

with }0%Ef¥Ad ieticluane n@glwememﬂdﬂm@-ﬂmrol&(méﬂmﬁﬁmﬁﬁﬂ)(mﬂ 1Spp[4-

(trlﬂu%ro ethy&?ﬂe{ngi]&hﬂgaégwgggﬁ/ﬁ‘rm gI-Ie %Iﬂgzgztgi(io gﬁazc%g}é (~9d‘?§\p&re)l%h1ch was used

%Su@ﬂbb%@gwﬂrﬁwwm%n in liquid nitrogen and stored at
- 800 RF&@EHl&fon%‘fﬁE'aﬂ&e%té@tX%%}'ﬁ L8, ﬂFﬁMJ QEP‘THF‘/L%OH U (0.25M) at 0°C

i ncubati on_vol unme_ of v HEPES
was Skomlv avdd&‘)‘ aqueeL AR 1RG(1 20Hapd mxtumwwtlgewﬁ'é f%rriléh or trntﬂ almost
complthd HydtdlR{sl3? tHeZoer; Ghdemﬂél;e) condifiéns 88 GthePMindPGiadtétbdrhed h@h much slower
rate Q? g}{cfe‘ %p',sl { 06{)81‘ rgﬁg%%r Elv%)rfl Svlﬁg {%@g%}g)%g{a?t 3"1'% re%i(c)iugwas taken up in

EtOAfchOtand the otgagmﬂai;&r wex eashaideiecbrine, dtiedeidnN580.f fileraliend concentrated.

Tore: Qg/eﬁg Qlﬁdg%‘]cge!?i %@f?y] lés%)rt thg ?egi%lh% dﬁl{eréld tl@o(l%ﬁe ipa é ddt sﬁilazl. gel eluting first

with iQ’f’eEﬁ?A%é@hJ@@e ayfl thed thﬁp%ﬁiﬁ’AF&dum@Dmtmem@@Zof AcOH. The residue was

swmhtemm E@IR/MRER ané M%a&%@ma&umt@bo@f& hé gl to n@'ﬁ%ﬂe compound
roomtenperature or bi ndi n

asa Vlll’étpﬁ? Hia‘f”élﬁde and ee >95% (checked by ch1ra1 HPLC) MS ( A%CI) nz 496 0 (M HY". [o]p= -
181° in MeOH
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10 by rapid filtration through a 96-well Unifilter
GF/ C (Canberra Packard) prewetted in assay incubation
whedotae33m t hout EDTA (at 4C) using a Tomtec Map¢ir/U$1004/014980
96-wel | sem -automated cell harvester. The filters
were washed with 3 to 4 nL of the sane buffer, dried
for 90 mn at 55C and the residual radioactivity
bound to the individual filters determ ned by
scintillation counting with addition of 50 L of
Utim Gold F (Canberra Packard) using a 1450
Biologgcr oBeta (Wallac) counter. 15 Maxinmum specific
' ndi ng was defined as the total binding mnus the
non- s pg’éfrefqowpomdﬁ dsed dn tha preprat Hpyention hap fungtignpsspleesive DP antagonists

typicably @6 mbhsératdial Qfmﬁym; fel eIPandtiis e teasdab8@al tieRE ﬁi@ﬁérr@hmﬁghcany lower K;

valueﬁﬂ ﬁ:g gﬁo 2?,? ch Gﬁﬁﬁ-{% I E)t%rs\ssrs éﬁ%ﬁ%aﬁ %g{ﬁogllrs]%?l e O{he present invention

are atdenspebbutt MOQ’oldcsaleMst fovaheDP exsitorustetle CRTER peceptst. Mgore partlcularly, the

selecltpl)v(:?‘:r regeﬁ_ygo 1s aj ng(ilaf)éu? 166 fjd s@g t§: %uﬁf’tnlac%gttor relative to the
es odnd concen Fafron a anar

CRTHzsrented Esof mowpertipeetta de I%lele@yvemgltaaoma csmmhndxs at least about 800-

1000 Wid Y& 0OR: kﬂeliﬁﬁlrecélpﬁﬂ%('ersﬂ%l@ﬁ@ IQ:E’f!pY(ﬁ fi é t lthla Dinfcd Ht Lf?)? the DP

ased on Tour aneter equation determ ne

recepfos f %’8tlp%mﬁ%ﬁ lﬁghe( thawthy affipitx () Fﬂaﬂr?g%}m REYOTof t he
test c OHp@sJém HerdmSyHeR b ebiipAad “dlectih) ﬁudlﬂdtésrtge bh eeceptor” the

compRuqchlLbnftﬁ | nag%%e% :tt?o gl%ﬁ%?eﬁ)@)g? a Scmﬁ%‘lr@ fltgs ?cﬁgav%le at therapeut1c

doseseghiild ndp Bﬂhﬂﬂhtﬁhlbsmﬂuhtmg)uhe CRIMER asveptbodt stidhgherapeutically achievable
i gand-receptor interaction. Wien InPt could not
Conce[%ﬁgtl %ts ermned the | C50 was used (i.e. the
concent Generadlp thsf DR angagosisiperdrhgreirelpye preeffiniy (Fahiobfhe CBIH2 receptor of
abou12(55 Hcimdifior g%ﬁérm@g}n%&ﬁﬁk fldv‘f'ngbi lﬁﬁﬁlﬁ?&ffm@a@? CRirky oi” El%ut 0.5

ounds us in the resent i nventi on denonstra
nncrqmolwf highgs, 90 asele@iyity ﬁoréhe DR reggRtefiseer CBiEH? ohat %stab%mlo fold, are

usefuDioAniibit the fiashify FfectsePRinicbBnid abil¥lis ddnki@Wb: e with\@ such selective DP
ound used In the present invention generally
awtagqUfinstrate a K, for the CRTH2 receptor of as |ow as
about 180 nMto as high as about 22,000 nM or even
Determi gﬁ of t%Q A'?FJ@%d gélecg?lﬂp Qf@(géno%ld&t ﬁgéol mCant Human DP and CRTH?2
ul a-Trnauced vasodlT atl o 11 vice T1Thne potency o 1ne
Receptoitsect i ve DP ant agoni sts descri bed herein can be

demonst -yl @ekpibs htBlity Fnd WlebiGty TR g&‘ll%dﬁﬁdsmt' ﬁ’rbn&‘ CRHL RIS determined
aci d-induced fI ushing, _nmeasurin l ushin

using rpglipligapd bipdiag pssexs 2s deserisd it ﬁbwqowt% Meetizh %@h@afBle@ys Acta
(2ooomﬂasum -5, andSadidray, | leﬂzﬂ BA JM%J&GH(ZOOM@DQM3 Dif72. Briefly, stable

cot 1 BN 3% DB oPERHEE S B e coablse g puman

embrpendd kidwely sHEK) 2IBEBAAN @Epsiel@&rranrus NiikclodD A€ Pety) 1B IdRBignated HEK293E

cell 1@%/ Hgﬁl%p Aﬁ/ %1&%%? %re%%% heQJ re?o?? é%ﬂ{ feﬂ%feﬁ?sz&l%rg elalplo}aed in

eqmltbhem@mdgﬂmﬁ ragéolighndebindig @Sae'&%/m determipe the agfandty ané salectivity of

com;%ﬁéfatthm%@kﬂ@%éé?tbﬂt ed wth water to a final
concentration of and. injected 0.3 m| nouse

i nt r apePPeaheRIHy cDNps a?rfeawﬁ}ngtt%ﬁ\}!émﬂmog%|S%lanqeﬁwsr%subcloned
into tAY ﬂfp@@iﬂ]ﬁfe@ﬁé@ of I mBEMBd1RA Sprdskion aécter pUERA kIIlVltrogen) and expressed in

n of 5 /m..a t he, S

HER GO I R v TR O g og 10 min, then
160,000 krpfus0 finddll atgRQ). follbwiog 1yBIlB of the cellsw nitchgsis alvitgtbnian8®Cfsi for 30
. A | .
min GRS BRI e PropGEh Bt (2 iyEheor DM B 64, 190 g leypeptin and

solution was adjusted to pH 7.4 with 2 N NaCH and

injected 0.2 m/nouse subcutaHeously (-100 npk).

Per fusi on of nouse ear skin was nonitored with a | aser

Doppl er perfusion imger
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(PeriScan PIMI1, Perimed, Sweden) every 30 seconds
for 15 mnutes starting 5 mnutes prior to nicotinic
wdaoaadxd7adm ni stration. Percent changes in nmeRECIT/US2004/014980
perfusion over the 10 m nute period after vehicle or
ni cotinic acid adm nistration were calculated and a
graph of percent change in nean perfusion vs. tine
vvas generat ed for each animal. The area under the
3 nmean perfusion (%A x mn

0.05 leaméme&itaé@ leefnw@&efhx gPalistts WeTe rashwended in Z%mWéEPES/KOH (PH7.4)
contaR¥RN1GEMEDT A at i xitdely %WOfIQgImEQﬁ&elﬂ b9 %unc@hﬁﬁ@g%@a@n (Dounce A;

ressed. P i nduced vas he nous
10 strfﬂf_e?)g frOTP n lﬁ]]l(g%)— Hgogei]gng ﬁﬂ"ﬁ?&d‘h %gtéa%gggtgﬂb@%%efsg@g &ygre performed in a
final mc@aﬁmwomrmfd) 2 ndlua ¢0l MM EBEES /IO (VH N4), beditdifihg EmMJIED'EEA 10 mM
MnClg gt{d (f ﬂ)ﬁ?}gggxﬂ; Pz’gg ?‘M: moa)I 5]1 | %%%ﬂlcglﬁvgasgﬁaaﬁ%(gg{ Iedght%on 8ﬁ membrane
protein h@pr(an@at@y Be dg Fre D and A0 ¢ g e r(RBH2) ifwoche 860008 ¢ diyaction. Ligands were

addedr iff tiﬁﬁe@d}%lfbﬁdé @ﬁhﬁO)erﬁl&l{ @Esykegy%hétﬁt GE f L/B(IVR,) glr a?lflﬁflﬁngtfjons Non-

di rents have been descri

spemfﬁﬁm@iveﬁﬁga%qetws‘i inhe prpasBes ordApd] aﬁr@ngecbwcage RGIP4 iIpgybations were
condubletl Bh B ninlﬁﬁbrﬁiﬁﬂ) fRk&fat £00f thilye@aite I8 60 riE. THLbiHhg assay was terminated

RN T r T DR A

bufferpwiticaEDTA (zn ded) lmfngambhltectMmtIH@ﬂtwedei’m’ ausorti@ed cell harvester. The

i (] ) .
ﬁltersa\rge% Qﬁs@%ﬁ %v dg glt(f P mLI?)? th% 1%? Q&ffe‘? d%%h for @ FtSSéSt ée and the residual
radloa:cmml@ﬂnd t@rthméwwéal ﬁiﬁe@detennme@w sﬂ;mtléletemcount@go\rithsaﬁdition of 50 L.

of UlhfGald Wcﬁﬁﬁﬁﬁ’ P&Hkaﬁ%s@xggoﬂ@b Ml@roﬁgﬁld%ﬁaé) B tei” e
effective for treating atherosclerosis int absence

of subd¥aximpRspeciticdinding was defingdes H@dotelfbmdam%mwgs the pefspecific
b1nd1ﬂ'é[?h tHeQ¥&nee dfitompdiiisrn Bp&i\ﬁd ®hding Wad’&&!ﬂmﬁn@d 8UGth concentration of

risin ster.in at i
compgig goi RRCE AT 67 & B AN B0 P Do i e B cSgpitel cquiliriom
competition t@rvenkerat@strinesdeyfexprossimgpetchmagenaxihin sgecHicibihding as a function

e r e Of.ANnt nist, .said
T Y M-
simpl¢redrien n¢m1ineheleeﬁa§qw cirne fitting sdysine basedin & fpbspasardteriequation to
deten{]ilnl‘:I fRiikctich pofht (TP Oﬁw'bfhdﬁ&%@ﬁrﬁ@rrlﬁ Bhe'ihst Ebrlgﬂoﬂhcmv;s Rlerrrined by

wher ei n nlcotlnlc acid phar maceuti c
calcultinethe equilibrivmy 1?hlB‘F1°‘S%ﬂ“§té’t“e(Kt) ﬁ@rfbté? eqyati oyl Iﬁi;'ié]c*é fradioligand)/K.),

whereKds {hB @qxﬂ?orhﬁﬁcﬁﬁkb&ﬁu@%ﬁﬁﬂﬁ f&tthe radioB&h&edckpey Mteractlon When InPt
does .not_. subst ant

rece I
could el G ERinie DR L I CoReCTR L I PR a0 nhibit 50
% of the taxiodvai spedfiobinding)wher ei n t he DP recept or antagoni st

eSS0 0L O GPRRR! Bl CRRPRYAG R recoptor of

from mﬂpw)as aboutd). M dpss high as@bout@p.3@M. Qalliproisaa theompound used in the
preseft@mRA Ik efer 5B RAG e 2 REGZR: ERTEDrdceptor of as low as about 180 nM to as

high as about 22,000 nM or even higher.

Effect of Compounds on Nicotinic acid-Induced Vasodilation in Mice

The potency of the selective DP antagonists described herein can be demonstrated using
a murine model of human nicotinic acid-induced flushing, measuring the flushing inhibitory effect.
Blood 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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".~C02H\ I NCOHNI ~CZH GC=S=0 HOC CH3 C [/
Cl  Cd Conmpound G Conpound H Conpound | S02-Me SMe Cl

WO 2004501370 Q-N S & CI S02Me S C N N CO2H Co2pCT/NS2404/014980
CO2H -43 WD 2004/ 103370 PCT/ US2004/ 014980 Comnpound J
Compound K Compound L CI SO02Me S02Me 0 S\ a Br SO Me

C N\ S\ Cd | NNC®2H/ NN COZH N COzH Corrpound
M Conpound N Conpound O CI S2Me C S2Me S (~ S\
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cyclodexiiR0A B gin WV coRdeReAtidE oKS mpfRiMad H2Gobounds were administered intraperitoneally
at a volume of 0.2 ml/mouse (~40 mpk). Nicotinic acid was dissolved in 5% hydroxypropyl B-
cyclodextrin at a final concentration of 12.5 mg/ml. The nicotinic acid stock solution was adjusted to pH
7.4 with 2 N NaOH and injected 0.2 ml/mouse subcutaneously (~100 mpk).

Perfusion of mouse ear skin was monitored with a laser Doppler perfusion imager
(PeriScan PIM I, Perimed, Sweden) every 30 seconds for 15 minutes starting 5 minutes prior to nicotinic
acid administration. Percent changes in mean perfusion over the 10 minute period after vehicle or
nicotinic acid administration were calculated and a graph of percent change in mean perfusion vs. time
was generated for each animal. The area under the curve (AUC) of mean perfusion (% A x min) was
then calculated from each graph and the results are expressed in mean AUC + SEM for each group.

Compound D suppressed PGD-2 induced vasodilation in the mouse (Fig. 1). The DP
antagonists tested suppressed nicotinic acid-induced vasodilation in the mouse; data for selected
compounds is provided in Figures 2 and 3.

All patents, patent applications and publications that are cited herein are hereby
incorporated by reference in their entirety. While certain preferred embodiments have been described

herein in detail, numerous alternative embodiments are seen as falling within the scope of the invention.
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1. A method of treating atherosclerosis in a human patient in need of such
treatment comprising administering to the patient nicotinic acid or a pharmaceutically acceptable salt or
solvate thereof, or another nicotinic acid receptor agonist and a DP receptor antagonist in amounts that

are effective for treating atherosclerosis in the absence of substantial flushing.

2. A method of raising serum HDL levels in a human patient in need of such
treatment, comprising administering to the patient nicotinic acid or a pharmaceutically acceptable salt or
solvate thereof, or another nicotinic acid receptor agonist and a DP receptor antagonist, said combination

being effective for raising serum HDL levels in the patient in the absence of substantial flushing.

3. A method in accordance with claim 1 or 2 wherein nicotinic acid or a
pharmaceutically acceptable salt or solvate thereof, is administered and the DP receptor antagonist

selectively modulates the DP receptor and does not substantially modulate the CRTH2 receptor.

4. A method in accordance with claim 1 or 2, wherein the DP receptor antagonist is

selected from the group consisting of:
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or a pharmaceutically acceptable salt or solvate thereof.

5. A pharmaceutical composition comprised of nicotinic acid or a pharmaceutically

acceptable salt or solvate thereof, or another nicotinic acid receptor agonist, and a DP receptor antagonist

6. A pharmaceutical composition in accordance with claim 5 which is comprised of

nicotinic acid, and a DP receptor antagonist in combination with a pharmaceutically acceptable carrier.

in combination with a pharmaceutically acceptable carrier.

7. A pharmaceutical composition in accordance with claim 6 wherein the DP

antagonist is selected from the group consisting of:
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A reductase inhibiting conmpound is sinvastatin. - 47
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or a pharmaceutically acceptable salt or solvate thereof.
8. A pharmaceutical composition in accordance with claim 7, wherein the DP

antagonist is selected from the group consisting of compounds A, B, D, E, X, AA, AF, AG, AH, Al and
Al

0. A pharmaceutical composition in accordance with claim 5, 6, 7 or 8, further

comprising an HMG Co-A reductase inhibiting compound.

10.. A pharmaceutical composition in accordance with claim 9 wherein the HMG Co-

A reductase inhibiting compound is simvastatin.
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