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BRI EF DESCRI PTI ON OF THE DRAW NGS The invention is illustrated in
connection with the figures appended hereto in which: Figure 1 is a graph
t hat shows that Conpound D inhibits prostaglandi n D2-i nduced vasodil ati on
in mce; S5Figure 2 is a graph that shows that Conpound I) inhibits
nicotinic acid induced asodilation in mce. Figure 3 is a graph
that shows that other selected conpounds inhibit nicotinic acid-induced
vasodi lation in mce. ' 10 DETAI LED DESCRI PTI ON OF THE | NVENTI ON

Ni aci n or nicotinim aciiekt(pypedtdithere isc prdvidedyla phawiaddutical gowpegtigomonl y
known for its.effectthe.elevati j Ety |ipoproteins (11Q)

| evel s, %gm%gﬂﬁIggﬁgWh%??%gﬁE¥W§§3$ﬁ%?%g?% ?%ﬁ% of the lipid profile
(lowering very |l ow density (VLDL), |ow density |ipoprotein (LDL),
triglycerides, free fatty acid FA d I&Qpprotein(a) [Lp(a))).

Ni cotinic acid raises H MIevels en>adniir<tered to 15 humans in
therapeutically effective doses, s as about 50 ng to as high as about 8
grams per day. However, nicotinbesagi 'swfrequently associated with

cut aneous vasodil ation, also called fIdQQLQ%. Flushing typically entails a
reddeni ng of the skin, acconpanied by warmt¥, itchiness or irritation. It
can be extrenely unpl easant, and can be so severe that nmany patients
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or solvate thereof, or another nicotinic acid receptor agoni st wthout
substantial flushing. This.is achjeved in hunens. Ay adunistgering ficotinic
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concer ne@fwitsfanfidlGishinc acid or nicotinic acid receptor agonists used in
conbi nation with antagoni sts of the DP receptor. One aspect of
the invention that is of interest is a nmethod of treating atherosclerosis
in a human pati entA ingthodefteating shersrelerpsisdr Hivpan euiE IR St sSSP Bring to
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t hat are *&f atherosclerosis in the absence of-
subst ant itebting pthesprclargsis indhsrahepce SEFRYREYANHRE- | nvention that is of interest
relates to a nmethod of raising serumHDL levels in a human patient. in need
of such treatnent, conprising admnistering to the patient nicotinic acid
or a salt or solvate thereof, or another nicotinic acid receptor agoni st
and a DP receptor antagonist, said conbination being effective for raising
serumHDL levels in the patient in the absence of substantial flushing.

Anot her aspect of the invention that is of interest relates to a nethod of
treating dyslipidema in a human patient in need of such treatnent
conprising admnistering to the patient 5nicotinic acid or a salt or
solvate thereof, or another nicotinic acid receptor against and a DP
recept or
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antagoni st in anmobunts that are effective for treating dyslipidema in the
absence of substantial flushing. Another aspect of the invention that is of
interest relates to a nmethod of reducing serum VLDL or LDL levels in a
human patient in need of such treatnent, conprising admnistering to the
patient nicotinic acid or a salt or solvate thereof, or nother nicotinic
acid receptor agonist and a 1W10 receptor antagonist, in anounts that are
effective for reducing serum VLDL or LDL levels in the patient in the
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30 solvate thereof, or another nicotinic acid receptor agonist and a DP receptor antagonist in amounts that
* are effective for treating atherosclerosis in the absance of substantial flushing.

Another aspect of the invention that is of interest relates fo a method of raising seram
HDL levels in & human patient in need of such treatment, comprising administering to the patient
nicotinic acid or a salt or solvate thereof, or anothier nicotinic acid receptor agonist and a DP receptor



5descri bed above wherein the DP receptor antagonist is selected fromthe
group consisting of conpounds A through Al and the pharnaceutically
acceptabl e salts and sol vates thereof. Exanpl es of conpounds
that are particularly useful for selectively antagoni zing DP receptors and
suppressing the flushing effect include the follow ng; Conpound A N-OO2H

Conmpound B ITINt,..--008H CeStry, SI Conpound C Me02S %...... -COgH N
[ 1P Conpound D Me02S .--00214 41 HOL10 Conpound E N'"...002H 0=5=0 6H30
antagonist, said combination being effective for raising seram HDE Jevels in the patient in the absence of
substantial flushing. '

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

dyslipidemnia in a hutnan patient in need of such treatment comprising administermg to the patient
5  nicotinic acid or 2 salt or solvate thereof, or another nicotinic acid receptor agonist and a DP receplor
iantagonist in amouits that are effective for treating dvslipidemia in the absence of substantial fushing,

Another aspect of the invention that is of interest relates to 2 method of reducing serom
VLDL or LDL levels in a numnan patient in need of such treatment, comprising administering to the
patient nicotinic acid or 2 salt or solvate thereof, or another nicotinic acid recei:tnr agonist and a DP

10 receptor antagonist, in amounts that are effective for reducing serum VLDL or LDL Jevels in the patient
in the absence of substantial flushing,

Another aspect of the invention that is of lnterest relates to 4 method of reducing sernm
trigtyceride levels in a human patient in need of such treatment, comprising administering to the patient
picotinic acid or a salt or solvate ther=of, or another njcotinic acid receptor agonist and a DP receptor

15  antagonist, in amounts that are effective for reduciog sernm triglyceride levels in the patient in the
absence of substantial flushing,

Angther aspect of the Invention that is of intérest relates to a method of reducing serum
Lip(a) levels in a human patient in need of such freatinent, comprising administering to the patiznt

_ nicotinic acid or a salt or solvate thereof, or another nicotinic acid receptor agonist and a DP receptor
20 - antagonist, in amounts that are effective for reducing serum Lp(a) levels in the patient in the absence of
substantial flushing. As vsed herein Lp(a) refers to lipoprotein (a).

An aspect of the invention that is of particular interest relates to each of the methods
described above wherein nicotinic acid or 2 salt or solvate thereof is utiized. More particalarly of
infezest is the use of nicotinic acid. In yet a further aspect that is of interest, the DP receptor antagonist

23 selectively modulates the DP receptor in amounts that are effective for redncing or preventing the
flushing effect in the patient.

Auother aspect of the invention that is of particular interest relates to each of the
methods deseribed above wherein nicotinic acid is utilized and the DP reseptor antagonist selectively
modulates the DP receptor and doss not substantially modulate the CRTHZ receptor.

30 ' Another aspect of the invention that is of particular interest relates to a method of
treating atherosclerosis, dyslipidemias, diabetes or a related condition in a humean patient in need of such
ireatment, comprising adm;mstenng 1o the patient nicotinic acid or a salt or solvate thereof, or another
nicotinic acid receptor agonist and a DP receptor antagonist, said combination being administered in an

 amonnt that is effective to treat atherosclerosis, dyslipidemia, diabetes or a related condition in the

35  absence of substantial flushing. ' -
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One aspect of the invention is the use of a DP receptor antagonist corapound in
combination with nicotinic acid or a salt or solvate thereof, or another nicotinic acid receptor agonist for
treating atherosclerosts in 2 human in the absence of substantial flushing,

Another aspect of the invention that is of particular interest relates to the methods

"5 described above whersin the DIP receptor antagonist is selected from the gronp consisting of compounds
A through AJ and the phammacenticaily acceptable salts and solvates thereof.

Examples of compounds that are particularly nseful for selectively antagonizing DP

receptors and suppressing the flushing effect include the following:
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as well as the pharmaceutically acceptable salis and solvates thereof.
Atherosclerosis as used hexein refers to a fonm of vascular disease characterized by the
deposition of atheromatons plagnes containing cholesterol and lipids on the fonermost layer of the walls

of large and medivi-sized arteries, Atherosclerosis encompasses vascular diseases and conditions that
5 are recognized and understood by physiclans practicing in the relevant fields of medicine.
Atherosclerotic cardiovascular disease, including restenosis following revascularization procedures,
coropary heart disease (also known as coronary artery disease or ischemic heart disease), cerebrovascular
disease incloding rulti-infarct dementia, and peripheral vessel disease including ersciile dysfimction, are
all clinical manifestations of atherosclerosis and are therefore encompassed by the terms
" 10 “atherosclerosis" and "atherosclerotic disease.”

"Dyslipidersia” is nsed n the conventional sense to refer to abnormal levels of plasma
lipids, such as HDL (low), LDL (high), VLDL (high), tiglycerides {high), ipoprotein (a) (high), FFA
‘(high} and other serum lipids, or combinations thereof. Tt may be an uncomplicated condition or part of a
particular velated disease or condition such as diabetes (diabetic dysﬁpidemia), metabolic syndrome and

15  the like. Thus, uncomplicated dyslipidemias as well as those that are associated with undexlving
conditions are included in the present invention.

The terin “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

20  inneed of treatment for an existing disease or medical condition, or may desire propbylactic treatmaent to

- prevent or reduce the risk of onset of atherosclerosis.

The term "therapentically effective amount” is intended to mean that arpount of drog that
will elicit the desired biological or medical response. As an exarnple, nicotinic acid is often administered
at doses from abont 50 mg to about 8 grams each-day.

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

The invention described herein includes the administration of the componnds and

30 compositions Gescribed hezein to prevent or redncs the risk of ocourrence, or recurrence where the
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petential exists, of a coronary heart disease event, a cerebrovaseular event, and/or intermittent
clandication. Coronary heart disease events are intended to include CHID death, mayocardial infarction
(ie., a heart attack), and coronary revascularization procedures. Cerabrovascalar events are intended to
inchide ischemic or hemorrhagic stroke (also known as cerebrovascular accidents) and transient ischemic
3 attacks. Tntermittent clandication is a clinical manifestation of peripheral vessel disease. The term

"atherosclerotic disease event” as used herein is intended to encompass coronary heart disease events,
cerebrovascelar events, and intermitient claudication experienced one or more non-fatal atherosclerotic

 disease events are those for whom the potential for recurrence of such an event exists.. It is intended that
persons who havs previously

16 Accordingly, the instant invention also provides a method for preventing or reducing the
risk of a first or subseciuent occurience of an atherosclerotic disease event comgprising the administration
of a prophylacticaily effective amownt of the compounds described herein to a patient at risk for such an
event while preventing or minimizing substantial flushing., The patient may already have atherosclerotic
disease at the time of administration, or may be at risk for developing it,

15 The method furiber relates to preventing or slowing new atherosclerotic lesion or plague
formation, and preventing or slowing the progression of existing lesions or plaques, as well as to causing
the regression of existing Iesicus or plaques, while preventing or minimizing substantial flushing.

Accordingly, one aspect of this txvention involves a method for halting or slowing the
progression of atherosclerosis, including halting or slowing atherosclerotic plague progression,

20  comprising administering a therapentically effective amomnt of any of the DP antagonists deseribed
herein in combination with nicotinic acid or another nicotinic acid receptor agonist to a patient in need of

 such treatment. This method also includes halting or slowing progression of atherosclerotic plagues
existing at the time the instant treatment is begun (i.e., “existing atherosclerotic plaques™), as well as
halting or slowing formation of new atherosclerotic plaques in patients with atherosclerosis. )

25 . Another aspect of this invention involves 2 method for preventing or reducing the risk of
atherosclerotic plague rupture comprising administering a prophylactically effective amount of any of the

* compounds described herein along with nicotinic acid or another nicotinic acid receptor agonist to a
patient in need of such treatment. Rupiure as used herein refers to the bresking loose of plague, which
can become lodged in blood vessels., A further aspect of this invention involves a method for preventing

30 orreducing the risk of developing atherosclerosis, comprising administering a prophylactically effective

- amount of the compounds described herein to a patient in need of such treatment.

Axncther aspect of the invention relates to a method of treating or preventing
atherosclerosis, dyslipidemias or a related condition comprising pretreating a human patient in need of
such therapy with a flush-inhibiting or reducing effective amount of 2 DP recepior antagonist, thereafter

35  treating said patient with nicotinic acid, a salt or solvate thereof, or another nicotinic acid receptor

.



| Compound X 41 CO2H 00.7, HasCl CH3 3 .N,CO2H Conmpound Y O N Conpound Z
41110 0,0. 0,...=00 0, 6E3 Conpound AA, 05-,s. 0.H PIO Conmpound AB
- 110CH3

agonist In an amount that is effective to treat or prevent said atherosclerosis, dyslipidemia or related
condition in the absence of substantial flushing,

Yet another aspect of the invention relates to the method described above, fusther
comprising pre-treating or treating the patient with an HEMG Co-A reductase inhibitor.

5 Amnother aspect of the invention relates to 2 method of treating or preventing the
conditions noted above wherein the HMG Co-A reductase inhibifor is simvastatin.

One aspect of the methods described berein relates to the use of nicotimic acid or another
nicotinde acid receptor agonist compound in an amomnt that is effective for achieving the results
described hereln, and 2 DP receptor entagonist that selectively modulates the DP receptor without

10 - substantially modulating the CRTH2 receptor. Thus, the DP ;ecepto} antagonist has an affinity at the DP
receptor (i.e., Kj) that is at least about 10 times higher {(a numerically lower X| value) than the affinity at
the CRTHZ receptor. Any compound that selectively interacts with DP according to these guidelines is
deemed “DP selective™.

The phrase “in the absence of substantial flushing™ refers to the side effect that is often

15 . seen when picotinic acid is administered in therapentic amounts. The flushing effect of nicotimic acid

' - ugnally becornes less frequent and less severe as the patient develops tolerance to the drug at therapeutic
doses, but the fiushing effect still occurs to some extent. Thus, “in the absence of substantial flushing”
refers to the reduced severity of flushing when it oceurs, or fewer flushing events than would otherwise
oceur. Preferably, the incidence of flushing is xednced by-at least about a third, more preferably the

20 . incidence is reduced by half, and most preferably, the flushing incidence is reduced by about two thirds

ormore. Likewise, the severity is preferably rednced by at least about a fhird, more preferably by at least.
half, and most preferably by at Jeast about two thirds, Cleasly a one hindred percent reduction in
flushing incidence and severity is most preferable, but is not required.

The specific dosage regiren and levels for any particular patient will depend upona

25  varety of factors incinding the age, body weight, general health, sex, diet, time of administration, route
of administration, rate of exeretion, drug combination and the severity of the patisnt’s condition.
Consideration of these factors is well within the purview of the ordinarily skilled clinician for the
purpose of deteroiining the therapentically effective or prophylactically effective dosage amount needed
to prevent, counter, or arrest the progress of the condition. It is expected that the corpounds described

30  herin will be administered on 2 daily basis for a length of time appropriate 1o treat or prevent the
medical condition relevant to the paiient, including a course of therapy lasting months, years or the Efe of
the patient. '

One or more additional active agents may be administerad with the compounds described
berein. The additional active agent or agents can be lipid modifying compounds or agents having other

35 pharmacentical activities, or agents that have both lipid-modifying effects and other pharmaceutical
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activities. Exarples of additional active agents which may be employed include but are not limited to
HMG-CoA reductase ighibitors, which includs statins in their tactonized or dihydroxy open acid forms
and pharmaceutically acceptable salts and esters therzof, inclading but not limited to lovastatin (see US
Patent No. 4,342,767), simvastatin (see US Patent No. 4,444,784), dihydroxy open-acid simvastatin,
particularly the ammoninm or calcium salts thereof, pravastatin, particularly the sodivm salt thereof (see

“US Patent No. 4,346,227), fluvastatin particolarly the sodiwny salt thereof {see 1S Patent No. 5,354,772,

atorvastatin, particalarly the caleium salt thereof (see US Patent No. 5,273,995), pitavastatin also referted
to as NK-104 (see PCT international publication number WO 97/23200) and rosyvastatin, also known as
Z1-4522, (CRESTOR®; see US Patent No. 5,260,440); HMG-CoA synthase inhibitors; squalene
epoxidase inhibitors; squalene synthetase tuhibitors (afso known as squalene synthase jnhibitors), acyl-
coenzymie A: cholesterol acyliremsferase (ACAT) inhibitors including selective inhibitors of ACAT-1 or
ACAT-2 as well as dual inhibitors of ACAT-1 and -2; microsomal triglyceride tansfer protein (MTP)
inhibitors; endothelial lipase inhibitors; bile acid sequestrants; LDL receptor inducers; platelet
aggregation inhibitors, for example glycoprotein 111 fibrinogen receptor antagonists and aspirin;
human peroxisome proliferator activated receptor gamma (PPARY) agonists including the compounds

‘commonty referred to as glitazones for example pioglitazone and rosiglitazone and, including those

compounds included within the structnral class known as thiazolidine dioaes as well 25 those PPARy

agonists ontside the thiazolidine dione structural class; PPAR& agonists such as clofibrate, fenofibrate
ncluding micronized fenofibrate, and gemfibrozil; PPAR dual oy agonists; vitarnin Bg (also known as

pyridoxine} and the pharmaceutically acceptable salis thereof such as the HCI salt; vitamin B12 {also

known as cyanccobalamin); folic acid or a pharmaceuatically acceptable salt or ester thereof such as the
sodinm salt and the methylglucamine salt; anti-oxidant vitaming such as vitamin C and E and beta

carotene; beta-blockers; angiotensin Xl antagonists such as losartan; angiotensin converting enzyms

inhibitors such as exalapril and captopril; renin inhibitors, calcium channel blockers such as nifedipine
and diltiazemn; endothelin antagonists; agents that enhance ABCAI gene expression; cholesteryl ester
transfer protein (CETP) inhibiting compounds, 5-lipoxygenase activating protein (FLAP) inhibiting
compounds, 5-lipoxygenase (5-L.0) inhibiting compounnds, famesoid X receptor (FXR) Hegands including
both antagonists and agonists; Liver X Receptor (LXR)-alpha ligands, IXR-beta ligands, bisphosphonate
compounds such as alendronate sodivm; cyclooxygenase-2 inhibitors such as rofecoxib and celecoxib;
and compounds that attenuate vascular inflammation. )

~ Cholesterol absosption inhibitors can also be wsed in the present invention. Such
compounds block the movement of cholesterol from the intestinal Iumen into enterocytes of the small
intestinal wall, thus reducing serum cholesterol levels, Bxamples of cholesterol absorption inhibitors ave
described in ULS. Patent Nos, 3,846,966, 5,631,365, 5,767,113, 6,133,001, 5,886,171, 5856473,
5,756,470, 5,739,321, 5,919,672, and in PCT application Nos, WO 00/63703, WO 00/60107, WO
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‘as well" as the pharnmaceutically acceptable salts and sol vates thereof.

At heroscl erosis as used herein refers to a form of vascul ar di sease
characterized by the deposition of atlaeromatous plaques contai ning

chol esterol and lipids on the innernost |ayer of the walls of |arge and
medi um si zed arteries. Atherosclerosis enconpasses vascul ar di seases and
conditions that 5are recogni zed and understood by physicians practicing in
the relevant fields of medicine. Atherosclerotic cardiovascul ar di sease,

ol uding heShANNS AR bRl HASRMGRING 3h1cH ABIFRYNE ameOr onary heart

di sease (a eart disease),

cer ebr ovas®Vf8&Er- HI°§€§§@W%E‘P1‘?§HT°}1@’SW‘%‘f‘hlli’lwléFi’EWPfeﬂi?H‘fl?“é‘ as h?‘fd peri pher al
vessel di sBasghehyledRbdBEY4Eneaphinip3-tydshkypmpyl)] e()-(dehydogbhend)-j-amétdimbne,
‘mani f est at joRs.df U.atrheh N8CE /1798 81 fid oey € t heref ore enconpassed by the
terms 1 atheroscl 0SI S t i ' :

"Dysli plg’dem a" elrh ed euma@@ﬂecu@e al\%g%g%clh&%sg;s%%ﬁ%ﬁ@gﬁgg@ésrmpge d}aof)aﬁ""osrn ?m
| evel s of BP%%’H‘EON W’@é“bg‘lﬁé%m%%g By WRghbRET Sy peserabh s O-1 ekt vt dh) |
friglyceriogk (high), |ipoprotein (a) (high), FFA (high) and other serum
li pi ds],c or conbi natﬁoﬂﬂ:ﬁ:ﬂtﬁclﬂﬁfeﬁﬂihecé&pu@%s@@nﬁ@pr%&ﬁﬁmhé@ai&d&ﬁﬁﬂ&&dti on or
part of a
(di abetic ﬁﬁ{cltb#vg%ﬁ C%@igm o | C r gﬁ%ﬂ&é}g&%&ﬁ&@ ﬁgﬁémgé Sl
unconpl*fcat eéeéf”ﬂ?ﬂci W%‘?’ %@“ o 2 Ee“f Rotaiqn Qe el L oo ﬁlf‘%ﬂ’e _
under | yi ngmMﬁvae@We&n@nﬁfmded in the present invention. The
‘term"patient” includes mammal s, especially humans, who use the instant ‘
active ageﬁgégefk@gmguglg preventi on or treatment of a nmedical condition.

Admi ni stering t paf i in uesbth f ad tration
and administrati on%‘é’g‘f‘ﬁ%:% ?ﬁwﬁ mﬁ’%e’%t ﬁ?‘l’“ ff’él? iﬁ%wﬁvﬁ’i’ 3t“§may be 20
(i n. needd of sofvplesaf rigstipic ficfsyar GQ%P@@f%ﬁeﬂlt@é@%twﬂ%@%mﬂ%ndl tion, or may
desire progpiayl@eichlly atce@bleniin bndts@lvaes efnininicarid me ohaiEin tha erefetitddventifn. onset  of

at her oscl epRg @w saiis in particular, soRfA& abSfoisinfNEhARR Wl &@dséfm aeée&aséa bM&.amOUNt” i's

i nt ended t at amunt of drug.that wl| %J;s e, desired
bi ol ogi cal Eﬂc ma cai res Yon gamcup ¢ mman&m E’S"‘“n‘nmmS rﬁacm%tg? “I's often

“adni ni ster %Fﬂé‘idhﬂ%e‘é’“f"?sé*’r‘ﬁ efiseives. 5’6“%@‘“‘?‘6‘ “E‘HB‘LW"SS*“@? HAEOERCPRRES  25The
terns zpr opinyfbracdits thatlateysedd fsdestiibp@hegeino Sintilirlyagotbatédainpg nf nidotirad acid gre efefubct | ve to

Sprevent” 1 @il thdgsdnliatenBROERR IR inctkid kg HeRARldraM, lnbooR 68\ REd Buikyadidcer t he ri sk
of occurr ence 0k dd&Rih %Qgr s@l} ﬁ%nn&%@ﬁé??e'e acq&f ﬁde@%?&ﬁl cigyght to be

prevent ed. aImn many | nstance ﬁ‘i‘! ective agount is the
same as the ther ap&ﬁ"’i“‘&%’i“ﬁ%ﬁ‘“@ﬁeﬂ or tedacil or preveating s & invention

descri bed #ertd mrmmali pafiens. pwumrhumnsm@iag@maﬁgftdwswmpmmél and 30
conposizsi ORgkAREE ki HiRds boR O elkg/IPt SBRieredi siogledtrGaiden@ily dosds, Bifer@CUr r ence,
or rect mengesMhar ﬁﬁ%ﬁgbougﬁtnﬁ:gwa}@lasﬁ |28 b9t 188108, 595 @&ﬁ%xd&ﬁﬁﬁ}do&ksease
event, a cerebrova u ar fevem %Lg&? or I Nt erm%% cl audi cg\g %? Cor onary
heart disease eventw®SPeofseRig & PRt pe et "’d%%?%%

i nf ar ct i on3{pe/dey to aghighangbput § gl ciR ynelom dvidwdaiyapsys: rlewwe%a&ea?apb%as%n

pr ocedur esinitidBt @b dcasainctdaad todudeinsni@ivahd ftténdadtt o i ncl ude i schem e or

herorr hggi ¢ stroke ﬁ@hé&a@&%m@%z&@&ﬁ&@%@%r%nﬁ&ﬁhﬂ.ﬁi%ﬁ@wﬁl’ﬁﬁiwﬂﬂ ansi ent

i schem ¢ 5at. agk Int rmttent dcat 0 festation of
peri pheral Ev%assenfs ﬁmcmdﬁ'uce ?rago%h’ herosc# er o gah‘“s‘:lammn%m’

, event" as used
herein is W&@%ﬂ@ﬁ@@%@%ﬁ&ﬁ%%@%@m@mﬂg&w @wﬁ?os
cer ebr ovas ekgiy, é\sigle 81, diddadiddsest & rapictent@ive dedza isdboodl § rogidag sopboui xoiepd one or
nore non- fat al  at hemeselpBih@ivsd itthSRRSLIANER b 18 hiliOSS iala corvbigaat he |

ot ent 131 Lk of BEHLLE0 G ALoraNeBlk BEDNaftI GhS - 1 To Thtended that
0}

persons Mh ave previ ous

- 10 -



10Accordingly, the instant invention also provides a nethod for preventing
| or reducing the risk of a first or subsequent occurrence of an
\ at heroscl erotic di sease event conprising the adm nistration of a
. prophyl actically effective anount of the conmpounds described herein to a
patient at risk for such an event while preventing or m nim zing
substantial flushing. The patient nay already have atherosclerotic disease
at the time of adm nistration, or nay be at risk for developing it. 15The
met hod further rel ares to preventi g or sl owi ng new at herosclerotic |esion
or plague formation &’ﬁﬁ%ﬁ%é"r‘ft"f‘i‘?& BPereqh Shathrg MERES MG ERE BB B¢ e xi st i ng
| esi ons orDbmem%canhasadm&kmé@gﬂﬂ@r%mw@y phingle egnitiols doly des, ex.ibsl fidng
| esi ons or orfafdafiiRa depadihg forhei@itioh. r@pﬁﬁfcﬂﬂ‘iyﬂﬂn@’h&ﬂaﬁ@ ra&khsg @Rtell, abch B UShi Ng.
ACCOT U NG! Yoopn A ARt b %ﬁ%@f@m@m {g%%% hal ting or

sl ow ng_t he essi er os 0SS, i fc or sl ow ng
at her os2l e?dB'B\“E’g“SISWlP °ﬁﬂ%g‘%’§’§?f 61P|g(ie %&5‘?%‘?‘?%’[& W“é"r‘%r‘?{;"’"ﬁmg

t her apeut i ¢oadspyeaeleiiplized- ve anount of any of the DP antagoni sts descri bed
herein in conbination with nicotinic acid or another nicotinic acid
recept or agRRlaSkii Ribdsent -in need of such treatment This nethod al so

“includes halting or oW n f. at heroscl rot| ¢ plagues existing
at the time the i nsﬂfhgﬁifmxiageﬂ%%%?om %nsgeé‘ﬁ‘?] Begein gre generg °§]E‘?rﬁﬁl°5’f’?g§?1‘650| erotic
pl aques®) , acklor pether niseiniarid errgloieonsy: 8 WP Frepiobmiraquisbind ofhamecguéreiver oscl erotic
pl aques i nacpptablentrsr.wi t h at heroscl erosi's. 25Anot her aspect of th| s _
i nvention invol ves @cmﬂﬁ&@@s@ﬁ&ﬁ%m%ﬁ;}/&iﬂ&ds&Qu&ﬁab[e%@a‘ﬁshl&%&ﬁk@ 16zb3ls '
at her oscl e"%oﬁsgoglsohl&gr%glap v@%ﬁﬁ%ﬁ%&@p&um Il S&mgsangn St eﬁéﬁa‘% a fpro‘%hyl actl cal | y

effective a npoun cri b &1'0fhg with

ni cotinic %@’F‘?Fnﬁﬁmlﬁ‘i‘i’d‘ﬂ%tf bﬁﬁ%ﬁ?‘?’ﬁ?@“&dﬁﬂ‘cﬁ“’é’é@ﬁﬁ‘%‘i‘fs 3@’8%1@6“%% a patient in
need ofl3 suptsevatiest anbit like Rivptoplesef dibenicwthdd) &r eiample. efidunscatbonatehediton eaki ng | oose

of pl aque, canbictlaside) cm;sﬁesphz@sfig@ﬂmhﬁpﬂakﬂﬁﬂ Bﬁ%&@bﬁg&ﬁaﬁgﬁﬂahﬁﬁm ect of

this i nve%&!%c&ﬁ‘é‘ﬂﬁl{ g&aﬁ ]Qscfgﬁtﬁnv {0 O&chr quUCIlﬂ risk of
devel opi ng_at her er os SI ng nisteri ng pr opTém ct| cally
_effective e ](‘} %%Fﬁbﬂ’é’(ftef‘i‘é‘?éfeﬂ“taﬁdﬁ‘d&&t blefsn need of

such treatwmmcﬂamdorcoﬂtedbywwmq%p&mcoafngstﬂmdvimmemwnlaﬁltm,es to a
‘met hod 20f  dbscBRibih 1 Ghe QistrPRQURNEATAGE therdtl BOHGSGhRMBGicBon otk 8 lohfRt gha6H. as or a
related condition c:gsm%@dagmf@la@mohngt&caugrg@m%ﬂoiv%hmﬂe& PEBeOrsuch
t her apy vmthafdushln tlti,gﬂneg %%ﬁf gt ect | ve anount P

recept or ARCRGDII SRy AP AT B9 B3 i tt‘*f“étfli‘?""'V\"i‘*?tf’if"ﬁ"f‘?:ot|nlc
acid, a saled embisyioyprpdct Pi’é?%?coméwataﬁm%mmmbiehwe@aéqfdrer%%pt or
agoni st i n an anpurifio¢ faakulily, iehdotetembainien ofﬂ:e:aienm OB, of Réall or

at her 098! eRfk Mered)os kbl ARHINR Q4 refe Yﬁhﬁatgﬁﬂt R0 b A8 1600 nlgﬂﬁdﬁpﬁﬁnce of
subst anti al

n as e invention
relates to rh Omlér%&fu%qéoﬁmsmnﬁéﬁe aoﬁlo]\]}%da 'gurf%h C‘Q‘ r%%vracce?tﬁig BF&treating or
treating tAEqFEeRltor PPl “HAHME Co- A reductase inhibitor. 5Anot her aspect
of the invention rdugdiedreleee avenelbipechedid of theaiay bgpagiculsply éarendnt inget he

condi t i onsfomRfagsh cRROREC N&fmﬁinibe&nb@c itfol: SushRUatASEn1d ¥ Jammarﬂ i's

'S|m/as ti t hods des d rein rel ates
to the ﬁseﬂ?eo?ecr‘u%m?mgﬁ:g;%;ed or anoSg Qﬁm@ﬁ”ﬁmﬁ aC| c?“é%m gﬁr ggonl st

cormpound | % BHo% W@PP%‘EF‘FW@EW““@E%F@WWE“%Q% 1% descri bed
her ei n, antk561M8P44iEeddphrnd 4, 265874 tpdermobmdtih thtrapsaic gbleis detoptrotedivleat.es t he DP
receptor wthout Other controlled release technologies are also available and are included herein. Typical

ingredients that are usefnl to slow the release of nicotinic acid in sustained release tablets include varjons

35  cellulosic compounds, such as methyleeliniose, ethylcellnaloze, propyleellnlose, hydroxypropyleelinlose,
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!10 substantially nodul ating the CRTH2 receptor. Thus, the DP receptor
antagoni st has an affinity at the DP receptor (i.e., Ka that is at |east
“about 10 tines higher (a nunmerically lower 1C, value) than 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
15 seen when nicotinic acid is adm nistered in therapeutic amunts. The

flushing e fect 0 cotinic a ual | bec s less frequent and | ess
severe as [‘ {‘gﬂ#sedlﬁ’% %T‘%P'fg meefgeareh@e B85 i ¢ doses,

“but the fl NW?\'@W@F #ﬂéewathmmaqmlf@w@ofm@lwm@mk@wmmm@ Etdmplet he absence -
‘of subst aniniade afghﬁb&ﬁﬂﬁgvado&fa@hﬁteiﬁ}lﬁvﬁﬁ pheditee dogone|bduy b@h g, BedduRg When it
OCCUr'S, OF ofi@WREdut 1 AL ENERNS: & a}y@&lagbbggs%gw se occur. Preferably, .
t he inci dence of fl east out a thjrd, nore

pr ef er aBl y the 20 |‘§8‘fsﬁﬂ’8%égeafssme°%é[§ﬂ§e°ggwwﬁ t‘?’“"ﬁﬁﬁ" s g c;(=."1‘erabl y, the
flushing i W@W@BW@@WMWPUE%HW#QYSCWIWEW apsysiiaed se, the
severity i slepe ebenabinya joytacedix byt aheasit calyou ca tb hdghatsdRiahdbieed er abl y

by at | easerhddofnpredidh] omﬁecpa&c@foaaabb%r%&tof&@m about two thirds. Olearly
a one hundred per cent m%d %t’ir]% LNCl. de ce and severl tx%/a}e' S nost

'preferabl e, but is NotoTeq '“T"re%m OIESE;E mieolpi s éﬂdr“? vel s for
any parfi c%fF%mbﬁ%‘ﬁ“‘éWP’PWS?‘klmﬁ%ﬁﬁm’% %C%W@W‘@Oﬁfa@@w}@lﬁ ncl udi ng
the age, bUeycdvsibgiv or mge retiglagdnie aldtchnted sm the dlite turfadeiofbe @fe. adm ni strati on,
route of - adm ni st r abjteiily &dbQvain@ ! & Pblerdf At TN Bhh R BoRBliat he

Sever Ly of, 8 cPAULEAL. SuBDLLLON. JRISLISLALLOR. Al LNSS Factrs is vl

within the purview o eordlnarl %% |n|C|an e pur pose of
det er mi ni nBeF HEYREHEHE e FMG Fo wivre il grd frIFsRpEoRE, Pdmay bef f ect i ve
dosage Lanowlsahesbbegtiallnupor waeetivg, andsapidogic acid whigh mede rddheblprvegriess of t he
condi ti on. pekibd drEmexeehRgabbRat t he conmpounds described 30 herein will be
-adnmini stered on a dﬁ,pilcéf @s%'m%a esﬁréu%&ﬁ@le sfetauetgﬁa a&%ﬁmé’w‘m tS& treat or ;

prevent the nedical ‘con I on at i ent, Including a course
of t her apy™TAS¥i"HE" Wﬂ’é} tc’)?%l&‘fgs"s ?S’P“tf%'é‘}”ﬁpfeée‘%’g aP“r‘}b"‘BéWt@ﬁP“‘“S*m |
One or nbr’éﬁfaﬂﬁ'leftﬂﬁ’lbﬁa’#tsat?mw@hagems may be administered with the corrpounds
descri bed herein. Tied U6 dpstisabnstit kiobeRgRWbsa g forGadiabuse 3fchbsids Pi d

agent L thapo m%a%*‘%mgi?%‘;%sﬁw.f “g““‘%**?ec?‘:*“‘ﬁw@%%ﬁ%? O el
slléf: S rﬂ:l ntsn:nx wa{%t daierﬁ) en{,milc R EP

activities.? % SR | oyed
i ncl ude bufEGinds ?quﬁl?ﬁﬂtséféaﬁﬁaﬂl'lﬂi @ué@mfﬁ%ewa%e i nhi bi tors whi ch
i nclude statins in &cjumussu*p&@bmmeabdcmmﬂamdfo@mmgmemmdnileur ms and

AP e i o o i L T e AT
Pat.ent No. S&fwﬁ%%y@“(’%%ﬂyéﬁoxy o%ﬁe’hgke@{) méth ﬁ"fos 5 particularly the
armoni um oPCCRPEPYIRielos W@f‘l@&'ﬁmﬂw‘am@aﬁhﬁﬂe Bﬁﬁ“‘f“iﬂ*& enda?% dsprEsingodi um

sal t t her ewfretfispagentyS.ePhetithint priNervatizes. 346 1292, 2y p-mbpyvlneadtydbiybenpaie teblowdiar | y t he
sodi um sal fiavirh ewReher(5€®e 1 Pat ent No. 5, 354, 772) atorvastatin,

partic arlythec 5%;

pi tavagét) attgn %gso ?%%E% gg&{d%rs%ggNK- Ee%r éi | nt e?%%otulésgﬁpz%i Jb| ication
number WO B¢ '?’Cftf))"aﬂr?ﬁw %@W‘é&“&’f"’ihﬁ“s%f‘ FERESTORO, see
US Pat ent SpendBe 280 aniy or miBre@omtiey fujibls dispersing bi wettins agmgmuélﬁmedmg

10epoxi Ci aspentd areteixdipliBdddy theg blah@n@nbydatiet.ase i nhibitors (al so known as

squal ene synthase i %&mmygﬁ&gemﬁggghzyne A. chol esterol

acyl transferase (A inhibitors including selective inhibitors of ACAT- 1
or ACAT-2 as well as dual i nhi bitors of ACAT-1 and -2; m crosonal :
triglyceride transfer protein (MIP) inhibitors; endot helial i pase

inhibitors; bile acid sequestrants; tﬁE'receptor i nducers; platel et
aggregation inhibitors, for exanple glycoprotein HYBL fibrinogen receptor
‘ant agoni sts and aspirin; 15 human peroxi sone proliferator activated
receptor gamma (PPARy) agonists including the compounds comonly referred
to as glitazones for exanple pioglitazone and rosiglitazone and, including
t hose conpounds included wthin the structural class known as thiazolidine
‘diones .as well as those PPARy agoni sts outside the thiazolidine alone '
structural class; PPARa agonists such as clofibrate, fenofibrate including
m croni zed fenofi brate, and genthbrozil; PPAR dual cdy agonists; vitam n B6
(al so known as 20pyri doxi ne) and the pharmaceutically acceptable salts

t hereof such as the HCl salt; vitamn Bl12 (al so known as cyanocobal am n.);
folic acid or a pharmaceutically acceptable salt or ester thereof such as
the sodiumsalt and the nethyl gjucam ne salt anti-oxidant vitam ns such as



described in U S. Patent Nos. 5,846, 966, 5,631, 365, 5,767,115, 6,133, 001,
5,886,171, 5,856,473, 35 5,756,470, 5,739,321, 5,919,672, and in PCT
application Nos. WO 00/63703, WO 00/60107, WD 00138725, WD 00/34240, WO
00/ 20623, WD 97/ 45406, WO 97/16424, WD 97/ 16455, and WD 95/08532. The nost
not abl e chol esterol absorption inhibitor is ezetimbe; also known as 1-(4-
fl uorophenyl)-3(1043(S)-(4-fluorophenyl)-3-1aydroxypropy0]-4(S)-(4-hydroxyp
henyl) - 2- azeti di none, descri bed in.US. Patent Nos. 5, 767, 115 and
5, 846, 966. 5Therap i.cal | ct.lVv of | e absgr.ption
elgxg harmacexu og:hoan%aﬁiltgg%)a%guiar m)‘ztgﬂq% Osﬁsgﬁ) 6?;1%%1: /'kg
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usef ul as reascelit) gt ivpeppdsed of pipgininpdd and|a DR |rjoprtor eairepist thattivslectedrpmfhar t i cul ar
- cal ci um angouregsiess mbmﬁomfdm&ﬂdukmih&ﬁnbﬂmw&ﬁﬂhnnmutﬁﬁﬁﬁd’céﬂﬂﬁﬁcmei n.
gg% SUﬁdsal ts of a'?e%?tnherﬁﬁm fm&ﬂ%@{a@fﬁ&é}ﬁ%ﬁég& ricdd GOk

unds S SCri
S Var )y, “ Sy bR siaR spet o s B HEm @S LR ibE Ch&Apr esent
i nvent dn. A%%ﬁn%éémdﬁél%@b%‘%?@ﬁ@?ﬁﬂﬁm@@uy%whC?éﬁm tri- and
sesqui hydrate. O p&rdnbtba plarmabantoel espostior tha b ef patticiln éntgpises@mprisedvfent i on i s
the free agdoghic M&h@bﬂ%ﬁa@bﬁﬁ@ﬁ@ﬂﬁaﬁmﬁc@&mﬁm with a pharmaceuticaly a@d@ﬁtﬁa&%&h&t S, as

descr i bed herel 0. AePublis bt Rcol SHMEHO0, L PLEYERLL LA Lol N0 ef foct
in. mamrallanpatle a il ) ngi ng romaslow

as about (P"@f“dzi?rfﬁ'}a%’f“(ﬂ‘a‘??“t“ﬁ Bé%“%%ﬁ‘“&@%%ﬁ@a%%aww%@@&éwﬂadm ni st ered
in sing e or divi dédtdethd phedesetcal dmphigeelyt i of thee idosw gesoreisd of nioiniabout 0.1
mg/ day to aaﬁa&ﬁm@@nabawounhmnafndﬁyuonkvah@ha@da@umﬁw&@ﬁ%ﬂéj |y doses. The

dose of nicotini c Hothd Bharnla %%%le& nggnut%ggc&fﬁg ﬁfs%hrﬁbngeﬁgﬂﬁQ om as

| ow as about 5 %’é to as eo I vi ded
fé?

as. a I n r
dai ly dosd€d* RO Fn BEb R ik B A At TR SR | ncr eased o
further mnimze t et 4ophs pliagcafctorposiBombis gbuugiesed s coiuet pivictidei d :
recept of agdRidIiFenaidieicotpidai Xk Gfibinitics walts fhevasytioytabeftatibcaler] | M t S.
General |y, nicoti niy, Aghd ﬂa&geeqwmaﬁ@lﬂb&iémfof@&eﬁ&@mr thﬁm%@atl ng
at heroscl er85|dsq<w| | | Jsae ag"rjgerA com m okl nts ra ncg mh om.as | ow as
about 0.0r* VRS JheB AT lglﬁmﬁ’b %g'&%\ eﬁa"g?rngl e or
di vi ded doses. é@? W%ﬁ&@“?@%ﬁ@if?ﬂf@“@?%ﬁFmseﬁef ek 2
g/ day. ThmﬂmmwommopbnmmWﬂWmeeﬂmﬂem ni stered via
any cogyentional  yetanother pharmacentical composition that is of more interest is comprised of nicotinic

acid and DP antagonist compound AG in combination with a pharmacentically acceptable carrier.

Yet another pharmaceutiqsii composition that is of more interest is comprised of nicotinic
acid and DP antagonist compormd AH in combination with a pharmaceuntically acceptable carrier.
Yet another pharmaceutical composition that is of more Interest is comprised of nicotinic
35 acid and DP antagonist compound Al in combination with a pharmaceutically acceptable carrier.
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' 35mute of administration. The preferred route of adnministration is oral. -
10 - The nicotinic acid, salt or solvate thereof, or other

ni cotinic acid receptor agonist and the DP ant agoni st can be adnmi ni st er ed
toget her or sequentially in single or multiple daily doses, e.g., bid, tid
or gicl, without departing fromthe invention. If particularly | ong
sustained release is desired, such as a sustained rel ease product show ng a
relea Pp profile that extends beyond 24 hours, dosages nay be 5

admi ni st er ed every {Det(g tExerlpg‘szaégl'gvawfmmpdsmon :913 {g&a Yeaa Dmllgnsedeoflg ) er red.

Li kew se, rmr n| 19 can

Conposi t i o¥f& intagonit °°mP°““‘MI5H%‘°B‘H’a¥%E’§1Pt W%%G@Pﬁtﬁbﬁﬁ@m&escrl bed
herei n are gener al |'¥et @otgyphasedentfal @ngwitivnthat is bOevaciete Dierca robdyeisednf cot i ni C
aci d {eCF%&hm@&%nﬁbﬁm@mtagﬁﬁ&%@&ndﬁﬁﬁt@g?% &hgﬁgﬁdm@; i@l?llﬁdbﬁ&foﬁuit{&at@?' ly
accepta anpl es of suitable oral comnpositions

i ncl udept abl e gmﬁ?taggca?r oches, | ozenges, suspensions,  dispersible
-powders or gr anul e s ot A Bhagppceutical compnsition it fsjof e Wiereptjoa spfalned 1giPast oy 1 j er

i ngr edi ent @bl fhetlinbepiitid of sinetivic a4, BB reseptogiingamisedyrt Entissted Frory the granpt s,

sweet ener Scondistim\s® Edapoi@N OthRBIhHAT sk RELn altindSs wiB B ghatdltenlidalye .  Exanpl es of
di luents 'e{l&kﬂiﬂg oarrie Ol exarrpl e, cal cium carbonate, ‘sodi um car bonat e,

| act osg calciump sﬂﬁl&tgeée and sodi um hos h %e. F‘g‘ es of granul ating
and di & ntegrants i RGP E LR ?sgj’ HPrePage ¥82of bi ndi ng
agent s i nciusidesd sioase et thpbls seniprised plhicgigineicid, a @(MWG!#&@&SW%WWE i ncl ude -
magnesi um ghp aimsittig olxaly@intdnASE, BAE,aL, 84, £ KArAI Adgid daddkidadininThe tablets

may be Unc&%ﬁﬁoﬁﬁxﬂf‘a‘}ﬁ&ﬁﬂe@éﬂi E@%b}%%?&?' ques Such coatings may del ay
di sintegration and . thus,, 20 absp oi ntestinal ,tract and

" tr :
thereby provide a SUSFal REFORE 6“pad%h°3f°e§°°|m8?‘f ’g%atﬁ FPE et S8RE B hbodi nent
of t he ¥ nvFibeg Abovh pleReorPessea aly drodust whighgesydis, dsrmﬂvattxedn%rf@whe or anot her ‘
ni cot i-ni ¢ @mbigetivg ceplepationyagprgition 6 agowbomee ofiht hgkdiensDiRivw ece@piar, oant agoni st
and the caﬁam%wia@mfc@sm&e e ieRERN@ R BB HUR teactiboSinibrhfi8 of OMDI Nat i on
- product r%eg%ao?‘eo% ng seals. Rccgr 4l etﬂceo am?a{‘cakma.llls oml\éjrgf ealr‘egelntcm agl y’ I n
anot her di St AVenPPon e PATEST AT ke P or
sol vat e tf%f%?ssesawcmiwfﬂaﬂﬁ 1y SATTHPEOT iRV combippgpe %z&aw@tan:( %&‘E‘B‘EPPI 1 to
about 2®0Ckctng jngaichthed DPpameaginiistceptafonutividnts 0 about 500 ng) are conbi ned

wi th the phar maceutdniidr kipecd 6aRRIvaRibErIRBY th 1h@hise ofidMicHAGr Duakk b1k Or capsul e
for oral e mmmcmmht& m{s@alnﬂféﬁfan Gt R e QRALRGFJ 0D OF time may

be partic or mu i.on nicotinic acid

0
phar naceut‘f‘%ﬁ?‘xe%ﬁ'g‘ég‘f ﬁ“ﬁ?%p“%%qeﬁﬁtéfd "’éef“éase tablets are particularly 30
preferred. For exanfepatigusriyypaotbhe hspapt o the Ewéntion relafedto g usg biisetinid acidorost ear at e
or gl yeer ydah gisStmarndot omifithebficdimp hite:aotor TRAIsCOBRGE: 50t Y HEAV@L'sa be coat ed

by the teg@&btﬂéﬁ&bﬂﬁ%hp&%ﬂm&t&ntﬁ'ﬁeHang‘factgé‘&%rﬁ?edimﬁnt il Bicaidit hadhhel 66, 452
and 4, 265 874c1l %ﬁérmosrmtlc t'herapeutlc tablets for controlled rel ease.

O her conttolTec Base technol ogies are al so available and are incl uded
herein. Typical i ngt&difiere sicetinigpcinphich jsge bepcmerk gicesipicptigreseptpragaist of
ni cot i ni ¢ mokrdusinfrctpiestidnerspdr spalisdse bicabdsatbal. iThefolktheng\paliticoins d38ael | ul osi ¢

COWDOUQ@S,co§11gtﬁlihs@ﬁta@ﬁchﬁ&h&%idlrééép%§ﬁ‘g§&l§$ hyl cel I uI ose, propylcellul ose,

hydr.oxypr opy. hydr ox .'
hydr oxypr Crp fﬁé}%&? eTul %se olce rO(I:‘:':@e'J'5 ne cellul ose, starch and the °

i ke. Varl%?ﬁmﬁzﬂ“ﬁrahpm‘éﬁﬂl@?%ﬂ% ?Té%/-‘eﬁ“FQP%z’are al so of use in sustained
rel ease f otved. &itel SrRiochdmicaimpd Biophysie! Resterch Cainn BE3: @3¢ @bd)y, var i ous al gi nat es,

pol yvi nyl . pydeh, @l d SN Nigiage 0:83- 855 cdoomgust bean gum guar gum gelatin,
vari ougs | ogge GhauiMofhf BRiSkica GBI 27€ Stef bs A\ HBH g aNd beeswax.

- 34 -



5A sustained release tablet that is of particular interest utilizes
nicotinic acid in conbination with one or nore of the cellul osic conpounds
not ed above, conpressed into a sustained release tablet to forma pol yner
matri x. The DP ant agoni st conpound can be incorporated into the blend

bef ore conpression, or can be coated onto the outer surface of the matrix.
In an enbodi ment that is of nore interest, the nicotinic acid and y
mat ri x-form ng naterial 10 are conbined and conpressed to forma sustained

rel ease caore | ended with one or nore
coating ag{énts an 'gf‘%aﬁ? gaqﬁmmatgggﬁé{}r? o

aceof the core.
Optional ly and of @V@Wmﬁ3¥§%ﬂﬁﬁ§P§§F”?%mﬁm@aHWE?“@§’ﬂ@§%@ﬁ%éﬁ*§ﬁéVe
fart her coabBek,wial. ke &olufed inth@r@ot Ampeitios teieethoddvf beatrent, f or exanpl e,

si nvast ati n. Thi s mggwtﬁleafco@maalmga;ka;wausldaaﬁsdahmarmﬁa@macti ve _
. ngr edi ge?an,% #}ﬁ%ﬂéaﬂmngéaofet%.pdmg%:e,g[g?a}ar}it@?eome%t whi ch

may be easa y upon 1 ngestion he nicotrnic acid
“whi ch nay %é“?%¥%%§€ble over a longer period of time as described above.
Typi cal rel ease ti Memfroai@sectninr awagerisitampeindsdineds® phidisiedand ark pefalcedr dance
Wi th the ph@Rerth the nENBOGFIHRBreferidantion 08 SRAIK, DR rde@tod Bl NG cADe Safidd 48

hours, prefg %&uﬂg%ygyik& uﬂﬁ’sﬂédtonaéoﬁ%%rﬁm %P?sog%ﬁ?é&n&é&%%??' psabout 8

‘to about 1 urs n_capsul es cons anot |d dosage
formfdb oFQORHd el oegﬁgsa?ags SRR 8 piishedm I | ngr edi ent S
m xed w t Cayneand 4B caniit wyntheizel imapcaidanes mith el degdyiotia set Spthiin Yed1H652PAC apsul es

include t havakkd oy SplngF e02000t Confbuse AC WintbsywBéserd kG atidattrith OF ¥eRipinsuch as

~propyl ene sgéfééﬁn%wc}gﬁ@zﬁﬂﬁlﬁ%}ﬁﬁé&%hﬁaﬁﬁz@ibo?'aﬁd&ﬂa aswa@ﬂmmgal liquid -

T et g PSS A AT AT SR o e o0

t he maduf a@%r@éw@?mawém}%l’ @B&%@mvwsw%@we@w%mmwh@mwmpenm ng
agent s, fokcommapitahsadigpoaddosynet hykel | nl ose, net hyl cel | ul ose,

hydr oxypr opyl net hyl cel | ul ose, sodi um al gi nate, pol yvinyl pyrrolidone,
tragacanth and acaci a; di spersing , Aaéang agents,e.g., lecithin;
-preservatives, e.qg. t par a- hydrox benzoate colorants
flavors, siét-Barepnanviel-4-fretiyisgianylo/i el nrogTlold Syl pdjacgiicggid] es
SU|tabme ﬂﬁmmpmﬂﬂhratlon of an aqueous suspenS|on by the addltlon of wat er
provide the active ingredients in adm xture with a dispersing or wetting
agent, suspendi ng agent and one OMDre servatives. Suitable dispersing
or wetting agents and suspendin ﬁ<zzg_%xenplified by those al ready
nmentioned above. Syrups and el iXig .50 be fornulated. - 12 -

The pharmaceutical conposition that [i s/ of particular interest is a
sustained release tablet that is conprised of nicotinic acid or a salt or
sol vate thereof, and a DP receptor antagonist in conbination with a
pharmaceutsitepd| | y addbptoabodtivaléchydei er. Mot her pharmaceutical conposition that
is of particular i MhesBSbmpondasiaphiad 48 @dorbe 13FSMarsais et al., J. Heterocyclic

Chem., 25, 81 (1989).

Sten 2 A-(Methvithiolnicotinaldehyde
To a solation of NaSMe (2.5 g, 135 mmol) in MeOH (250 ml) was added the 4-

30  chloronicotinaldehyde (13.5 g, 94.4 mmol) of Step 1 in MeOH (250 ml). The reaction mixtors was
© maintained at 60°C for 15 min. The reaction mixture was poured over NF4C] and EtGAc. The organic

phase was separated, washed with HyO and dried over NapSQ4. The compound was then purified over
silica gel with 50% BtOAc in Hexanes to provide the title compound.
15



Stablet that is conprised of nicotinic acid or a salt or solvate thereof" a
DP receptor antagoni st and an BM5 Co- A reductase inhibitor in conbination
with a pharnmaceutically acceptable carrier. Yet anot her
pharmaceutical conposition that is of nore particular interest is a

sustai ned rel ease tablet that is conprised of nicotinic acid, a DP receptor
ant agoni st and sinmvastatin in conbination with a pharnaceutically
acceptable carrier. 10Yet anot her phar nmaceuti cal conposition that is of

particul argl], erest j Sastntlabl et .that is conprised of

ni cotinic ELD% SEaas Qmﬂvﬁ‘dn%%am Savl?lpnré”f—ls'nsoa_s | ected fromthe
group consi sting ofA%Bﬂ‘ﬁi’c?ﬁﬁa%emﬁ?&t‘ﬂ?wdewFW%W%‘?%#YW‘@WC%W

phar maceut @&l 18 yngl indeOEkFlemic awas pdded to a solution of 25% Ny@le ia MeOH €16.9 phaiénaceut i cal

CONposi t i oBméNAL12CS TOf intR# Qmip&HiRE S8 tnobifret RRLInhEE M0 ai-takkgaei d and a

DP ant o] n ounds A,
;}%ﬁ&%&’ X@Qn%@ng %ﬁﬁﬂe AJraE 80 dsEerﬁ it ‘i’c‘él%aérfrg,f‘%léet% bom%,w oHea%”p

phar maceut ‘?"E'atgt“?‘ "&E?Eeaﬁt iz fh goligpp-j T suspension was then pouadionta i BiEot 4 raceut i cal

conposi t i oNE4GhaRd theglupy wisditterpd ARETAP minnef girdag: Thaproduthiyes weded wih el B2® #di ¢ aci d

~and DP ant g @ik &led @AarRavithofive e GRERIERH bedbeild dolid @.4p)) HibReRH Cals| Y

~accept abl e CsaftPHE kcfibound is then mﬁgdove}(glhc @é}%&pﬁﬁmphar maceuti cal conposition that
i s of re Interest 1s conprised of “nicotinic acid and DP ant agoni st

corrpou?t B in conbinati on WI th a phar maceutl cal |y accept able carrier. 20Yet
anot her ph¥afaceut iMetil oathrtlo) B-blp Zrepsbaxyigtat erest is conpri sed: of
nicotinic acid and m;;&ﬁioﬁgﬁ}mcs;ﬁpmwdoﬂ g, nﬁﬁa@arbhﬂﬁimﬁmw)ﬁvbs a

phar maceut.gal sie%ly‘:t&ﬁ@@ ks perdbld bt Bhnin » 8t 10°C, the yeﬂowl{@&boﬁw%tc&%ﬁ kﬂg@x{ maceuti c al

- conposi tion nor.e i nt 0 of ni cotini cid and DP:
ant agonl st"m%pomg’Ie ﬂr’{%fm%on ]ﬁus&ber%‘m‘ﬁ ghﬁ p"vfnss?‘ﬁty 3‘5’5? ‘g%ﬁl"‘i“? Beeptable
carriefd mﬁ”ge’-‘ The suspspgipn %%ﬁ@i%ﬁﬁﬁ@@@éﬁd@&@%‘@%@sﬁﬁtﬁwdﬁ fattls s of nore’
interest i®mpanprised of nicotinic acid and DP antagoni st conpound X in
combi nation with a pharnmaceutically acceptable carrier. Yet

anot her hﬁr rgaceut (Mo}
ni cotinic d and DP4

pharmaceutical |y ad€a 1‘&‘8‘1‘ ‘ ﬂt?&?%"@tdo S“”'P4(035 gslﬁm‘?'étmg?‘ﬂ@ﬂ‘?@mﬁﬁé%"r‘?ﬁceutl cal
conpos? | oﬁﬁdﬁtdﬁ‘ag{(lf@%f%@mi’w ers pBuyNI (6 By pridsthyl 4dtomebuisertd Bi#mlaci-d and DP
ant agoni stwea e Uskkh: Areribdor e @ BdbiddtxhiRReid] thdteadtidd RBHIDGA Yévkd 3} MrARE EPt ADl €

carrier. 3@4@anaﬂ@tttaefhﬁetgﬁﬁmssewsspajlate&esteéa%t,ta?@aﬂdtaﬁéddvémt‘o JTRES | nterest

is conprised of nicotinicC aci tggwant agonj s ound AG in conbination
With a phaPFEEERreRP R 5‘68@‘&5%# piopq-opraphy. The bls Gter wpa fen it e
phar maceut THHV-0 wbirpdsi 9616 of Tl aelutjos ofpbtasyiyp tertibpipaded2? mbsvee g 86d  of
ni cot i B c Afer dpedaicf DiPatagvteagppriatsts, toerpivu mtktuftwas thergon i ovartsaromiediF4al a

pﬂar ”HCGU]EdnEEtblAy ﬁs&g@t@msew&aspmmammmm cvRpRE-ARGBUAGRl conposition
that 1s o nor

i s comprised ic 35 acid and DP
ant agoni stP¢ %?5?1" &F El'?tc’@ﬁ‘?% gﬁyﬂmgmﬁ'h’gfﬁeéceutl cally acceptable
carrier. - 13 - Yet anot her phar rraceutl cal conposition that is
of nore i rdugeest | g-(uehy Aire ) /Had DP ant agoni st conpound
AT in gombination %%@cﬁnﬁﬁﬁ%f@&%%h@@lwwm&?ﬁ@ﬁ?@ﬁ)% chrlcBfrated HCL

(20 mlL). The resulting suspension was refluxed for 5 h. The reaction mixture was partitioned between
BtQAc and NagCO3. The organic phase was separated and evaporated fo provide the title compound,

Step7 Ethy} (2E, 22)-14-(methylthio)-8.9-dihydropyridol3.2-blindolizin-6

35 ylidenelethancate
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Yet anot her pharmaceutical conposition that is of even nore interest is
conprised of nicotinic acid, one of the DP antagoni st conpounds noted above
and simvastatin in conbination with a 5pharnaceutically acceptable carrier.
Yet anot her pharmaceutical conposition that is of nore interest is a.

sustai ned rel ease tablet that is conprised of nicotinic acid, a DP receptor
ant agoni st. that is selected fromthe group consisting of conpounds A
through Al and sinvastatin in conbination with a pharmaceutically
acceptable carrier. not her eutical cognposition that is of
more particul ar i nt & 835(\%?” E%‘”%’SP éi”ﬁ’f’?f‘@’t?e‘?téfﬁng?@ Y 3BPRY® hat is
conpri sed 64decf1$0('¥’d‘faﬁlﬁq®ga%q0@3m°§ apyphe compamdef Stent @4on 160 mudble dftwd pdriedn t he
group consP%‘th%@S%ffhm@ﬁp@md@WP@ed@mWNMRMB;OMhMgmMmd Al , and
si rnVaStat%%@a&@%@hﬁ%&t&%&%&&cép&&%%%ﬁé @Lﬁ%@%ﬁ&%@%@ carrier. The
~term"cQnpesition. . g g Lon t o, enconpassing the phar maceuti cal

conposi fi onsmfégﬁmggrl 84 "5boE" PR enconpasses any product which results,
directly or indirectly, from t he corrbl natl on, cor an exatl on or aggregation
of any twoSepsnore Eibyl Hmethy - &
di ssoci ati on of one;wem%&@omtepw%smme@mm Trﬁfusﬁg&%f&}fdﬂﬂuu&n}’ﬂ?s of
_reactions %pﬂea&ssoeﬁagommaﬁﬁ@ﬁtgsmgﬁge?an@pw&dLn@&%I%Jﬁ%ﬂ&éewéccof dingly,

-t he. pharmaceutical conposition of the present”inven enconpasses any
conposi'fi oF“Haue 1ByS ke &t °SW“%RIW§FW@@‘°%WEPW%@HWWS any

addi t i onal “PHH¥PYeveetientireddiEht Tie)fltagds qvinerash andergesasd presinp p providetpt abl e

exci pi ent stitie compound. Altemafhvelyt thedompSpee SteT cab hehytmyadddivad Pi @B i€ B:0AQaf he use
of nicoti nyepsasdrd ;@fistd salt or solvate thereof, or another nicotinic acid
receptor agoni st and a DP antagonist in the rranuf acture of a nedi canent.

Thi s nmedi canent has the uses descrl bed here| n. More part| cul arly, another
aspect &f EBE2 i nve rithvhid-toalvis §.Prtatrs dofsi 6-gincatitenr a 25salt or
sol vat e thereof, OrToa}ﬁQbrhﬁﬁndMStQIS(DB&g am;ﬁkndl)aﬁmaomstﬁﬁg%é&dde@ bP
ant agoni st Nagvzb@mzdéb/ﬁd@mﬁzasﬁmW@eﬂa@m&a&w ﬂxe%&ﬁﬁﬂn%‘vfa@éﬁi%&ﬁ' n, In

e " 264D AR S LIl 5 IRGLASHRHD R DS RER A RR0H bed

herein. In addition to nicot acl a ENER

“aci d recepﬁwﬂ%éﬁﬁ?wwbyﬂ”hcm%?m@ ni cotinic acid recept or agoni sts have
"been described. The follow ng publ i catl ons di scl ose 30corrpounds that are
‘nicotinic ggl @ recep TN 0

Phar macol ogy 59: 3 ?7 e o :

Phar nacol ogy 64: 6 Soga, T. et al. Bi ocheni cal and

Bi ophysi cal Resear. Jge %@%ﬂmsg@acné%@mw@@@)mhwmw Gsulfide (4 2) Nat ur e
Medi ci ne 9Was3dipd %ﬁ%%@%)“@%@ﬂmﬁmp@t@%QW@QMW%M@@@ cal -

Chem stfy gdbous S86R(9BF A1) 20QSksion I kcHowddisy 1F NMR and matntained at room
temperature until no starting mateial remained. The reaction roixture was poured over saturated
NaHCO3 and EtOAc. The organic phase was separated, evaporated and the tifle compound purified by

flash chromatography.
30 Sepll [S-[(4-Chlorophenyhithic]-4-(methylsulfony!)-6.7.8.9-tetrahydropyrido [3.2-blindolizin-
G-vllacetic acid '

_ To the compound of Step 10 dissolved i a 1/1 mixture of THF-MeOH was added 1N
NaOZH. After a period of 18 h at room temperature, the reaction mixture was partitioned between
saturated NH4Cl and EtOAc. The organic phase was separated, dried over NapSO4 and evaporated o

35  provide the title corspound.
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Van Flerk, T. et al Journal of Medicinal Chem stry 46: 3945-3951 (2003).

It is noted that partial agonists for the nicotinic acid receptor, such as
~those disclosed i.n.van Hark, et al. are included in the present
conpositions and nethods of treatment. Moreover, the nicotinic acid
receptor has been identified and characterized in 5 W02/ 084298A2 publ i shed
on Cctober 24, 2002 and in Soga. T. et alL, Tunaru, S. et al and Wse, A at
al. (citations above). Nurrerous DP receptor ant agoni st corrpounds

have been %tﬁ%gﬁgd and are gﬁjsefu and inc hods of

present in MEBrecsRatop 008 %@éﬁf"otﬂ)ahﬁoéﬁéﬁt %?Qs(‘i@gh?ﬂ‘e(do%?’al ned in
accor dance4.6d thmeQs (], 962750l stes ¢, $1), BotobrramAE). 2001, EP 1305286
publ i shed on May 2, 2003; 10 W021094830 published on Novenber 28, 2002 and
W03/ 062200 published on July 31, t2&%(:[’2%1‘_&rrpound AS can be synthesized in
accor dance W|th the descrl pt| on se in W)01166520A1 publ i shed on

Sept enb%r 1V, &'n‘ﬂ‘.‘ .a..z‘_.m ......... &b ‘!Na -u'. R g Alindolizin boHespldtapBe With t he
descri pti O@Q&mmﬂ‘iﬂrth in W)OS/ 0228 14A1 pubI [ shed on March 20, 2003, and
~Conpounds AD and AE can be synthesized in accordance with the description
'set forth in WO03/078409 publishe#eon Se nber 25, 15 2003. O her
representative DP antagoni st co ﬁ’?‘n the present invention can be
‘synt hesi zed in accordance with t S, provi ded bel ow. EXAMPLE 1

oro hen 1 thio -4- nmeth |suffml-6- afet ¢ aci ddro 20 (Conmpound Step

14- Chl oroni cot i nal dehyde 25The titl e TConpound was prepared as descri bed by
F. Mars ais at al., J. Heterocyclic Chem, 25, 81 (1988). Step

24- (1'vitet hvl t hi 0) niThettenahdield yahbe préared om0 khel tan@und bf Badghdt, §i8r Hing, 135 Mol )
in MeOH ( 2a@uafkadnmdasioagde f b sigQoGid @r oni coti nal dehyde (13.5 g, 94.4
nunol ) of Sten 1 in MeOH (250 rnL). The reaction mXxture was naintained at
60C for 15 mn The reaction m xture was poured over NH4CI and Et0Ac. The
organi ¢ phase was separated, washed with H20 and dried over Na2SO4 The
conmpound was-then purified over si I%ﬂﬂi’g&& W th 50% Et OAc in Hexanes to
provi des t hg-fisiiBlorcGHRRIDE : 8fonyl PR Yd :
(22) - 2a2|%ﬁ%3%ﬁ#ethwthlo)pyrldln3y||orm 2ermate A
solution o - yl t hi o) ni coti neal dehyde (4.8 g, 31 nmmol) and net hyl

azi doacetate (9.0 g, 78 mmoft in MeOH (50 gl) was added to a solution of
25% NaOMe in MeOH (16.9 nL, 78 r ot at 2C. The internal tenperature was
nonitored and mai ntai ned at -10CA ] Ing the 30 mn. addition. The
resulting m xture was then M ned_il |ce bath for several hours, followed
by overnight in an ice bath int The suspensi on was then
poured onto a m xture of ice and

20 The title corpound was prepared as described in Bxample 1 using bis(3,4~
dichlorophenyl}disulfide in Step 10.
1H NMR {500 MHz, acetone-dg) 5 8.55 (d, 1H), 7.85 (4, 1H), 7.35 (d, 1H), 7.15 (s, 1H), 6.95 (4, 1H),
4.60 (m, 1H), 4.15 (m, 1H), 3.80 (m, 1H}, 3.40 (s, 35, 2.80 to 2.10 (m, 6H),
miz 484.

‘25 The enantiomers were separated on a Chiralecel OD colunm 25 cm x 20 1o veing 30 %

" isopropanoi 17 % ethanol 0.2 % acetic acid in hexane, flow rate 8 mi/min. Their pureties were verified on

a Chirslecel OD column 25 cra x 4.6 xom using 35 % isopropanol (1.2 % acetic acid in hexane, flow rate
1.0 ml/min. More mobile enantiomer Tr = 9.7 min, less mobile enantiomer Tr 11.1 min,
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NHACL and the slurry was filtered after 10 mn. of stirring. The product
was washed with cold 1120 and was then dried under vacuumto give the title
conpound as a beige solid (7.4 g), which contained sonme salts, The conpound-
is then purified Over silica gel with Et0OAc. 10 Step 4Met hyl

4- (et hyl t hi 0) - 1H-uvrrol of 2, 3- bl pvri di ne- 2- car boxyl ate A
suspensi on of the conpound of Step 3(0.40 g, 1.6 nunoft in xylenes (16 rrd
) was heated slowy to 140C After a period of 15 mn. at 140C, the yell ow
solution was cooled to roonttenpergi#%ﬁ%ﬁgrecaution nmust be taken due to
the possibilit of an exot her ne du“ fornatlon of 15 n|trogen The.
suspensi o IS eyl REG.TE 2tatrabvdranysidol3 2 Qligin-j dlene to

provi de tHEmemiéaconpound Step SEthyl 4 eth Ith|o To a solutlon of the .
conmpound of Step 4(0.35 g, 1.6 moft in DMF (20 nL) at O0C was 20 added NaI
(1.2 eq.). After a period of 5 nid.. R, (0. 10 g) and et hyl
~4-bronobutyrate (0.40 nalL) were_Rg ed Aftep—@ period of 1 h at room
tenperature, the reaction m xt 3 ed over saturated NH4Cl and

Et OAc. The organi c phase was sepd wshed wth 1120 and dried over
NaSO4. After evaporation the crude pro#luct was purified by flash
chromatography. The his ester was then dissolved in THE (7.0 nL) and a 1. 06
M of THE sol uti on of potaSS|un1tert butOX|de (2 2 nt ) was added at 0C.
After a pet®dd of il {rt4-chlsrobanrosid-dmeti] petetyabydropyrigel 3 frblntdoliz s then
pour ed over satura&aﬁgﬁkHCﬂ and EtOAc The organlc phase was separated

dried over Na2SO4 @agsamam&@magbe% QhiodidR HAeGd: Wf@a&@oe&m\we the
title ﬁp%@@gsaa&dmgs(gwg@s of} mgggﬁ ftg%tﬂéﬁ'aga%%h gﬁtme%gmth 0 -

~dr-b indol]zin-6-0ne he conpoun added EtOH
(8.0 nL) &dd> 96%@%?%bmohwﬁ dlaﬁﬁmtef;cmﬁmeplﬂe%ﬂﬂt@w@ Stfopediton was ‘
ref hnced figrdidhlofpethahitn@.Ornd A gtsiadiad withetpevipuandismpakitet 4 jefied4haovesh. Et 0Ac and
Na2COB. Thectih giunirOwp pasiRniddawss B2 weN-8003.etha pohapRe: &0 &, gledt he title
conmpound TRk I&Hﬁh Al nyridof
3. bI|ndgﬁ%ggﬁag%?%%f&gg%yl|de%%lethgﬁggﬂggkwﬁﬁgdﬁ£&iigyﬂa To a DWF
solutlﬁh (12 it) of trlethyl phosphonoacetate (0 45 g 2.17 manol) were

- added 80%:SMaB (0. OBtkg [5-A- : ¥ SieichhpfonGide 6. B Rdd?

.ol e). After a pegyldeat 4 h at 550 the reactlon M Xt ur e mas poured over '

saturated NH4a andTg;gﬁQO(}gﬁﬁ@ &ﬁ? {Ef ﬁaporated
under red su I

5chr onat o%apﬁ%@gm{z%dm gt?tﬁntmoﬁgmgo (0 B 30%

1. 4- (r#et G- ke regetign piFfupeys Wshay f %Féh ?lhbm%wmmwasehayl | acetam The
conpound o#rtipeidbetieandBOdnd0hy Tk organib Bt was Wisked wih g, iriza bvef BapSdL @80l ut i on.

To evaporated. The title compound was purified by fiash chromatography.
Step3 [5-{4-Chlgrobenzoyl-4-fmethylsutfonv])-6,7 8.9-tetrahydronyrido[3.2-blindolizin-6-
25 vilacetic acid

. Ethy! [3-(4-chlorobenzoyl)-4-(methylsulfonyl)-6,7-8,9-tetrahydropyrido[3,2-bjindolizin-
6yllacetate was treated a5 described in Example 1 Step 11 to provide the title compoumd.
TE NMR (500 MHEz, acetone-dg) § 8.5 (d, 1H), 7.90 (4, 2KD), 7.65 (d, 11D, 745 (4, 2H), 4.55 (m, 1HD,

4.25 (m, 15}, 3.45 (m, 1?1),320(3,31:1),2051:0300(311,61{)
30 mfz446.
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the previous cool ed solution was added at roomtenperature Pt02 and the
resulting mxture was 10 mai ntained for 18 h under an atnospheric pressure
of hydrogen. The reaction mxture was filtered carefully over Celite using
CH2Cl12. The filtrate was evaporated under reduced pressure to provide the
title conpound. Alterpatively, the conpound of Step 7 can be hydrogenated
with Pd (011)2 in EtOAc at 40 PSI of 112 for 18h. 15Step 9Et hyl

14- (et hyl sul fouvl) -6, 7, 8, 9-t et rahydropyri dol3. 2-blindolizin-6-yllacetate
To the conpound of Step 8 (0.08 g, ,ouJgnl) in MeOH (3.0 nL) were added
Na2Wp4 (0.10 g) and 30%)11202 600 L] ter a per i od of 1 11 the
reacti on niiPRORARN =t ; prE Gty atipdropyridalby2-plindol Alasetisacid i ¢ phase
was mashedﬂmmmmﬁEQZO separ at ed and evaporated The t|tIe conpound mas
purified by flash chromatography. 20 Step 101 5- 4-chloro hen 1 tido -
maw Ljfp_y I'1 r_nyl).,t,Lulftetr@edro ~do 3 2- blindolizin-6- yIIacetate
To a 1, 2- cllchloroethane solutio SF 4, 4" -di chl or odi phenyl
disulfide (0.24 g) was added SO2 , Ly. To the conpound of Step 9
(0.05 g9 in DAV117 (2.0 nL) was added.-the 25 previous mixture ea 180 pl.).
The reaction was followed by IH NVR and mai ntai ned at roomtenperature

until no starting terial renalned The i on xtur ured over

saturat ed NaHCC3 aﬁg GRpRoungEs RFREEH B%H‘?ﬁ@é lrspé* a‘tg"%‘g‘gmﬁﬁ’gﬁ%lr ated and

the title doipound purified by flash chronatography BOStep

1115- 1( 4- O v pheasbisbd:ak-4€)-5Ere tadhre), snsb i oy, B3544,819 7.0@@ 28 ves epymi do :

13, 2- b ndplyick h@C k4 € 18CH &h+ 15 sggompound of Step 10 di ssol ved in

alll #x'?ﬁiroe&ol?) 3%&]&’ ﬂ)cgma(g gﬁdgh 32 C]—I After a period of 18 h at room

tenperature, the reactlon m xture mas -artltloned bet ween saturated

NHAC1 and Et OAc. asaigad Migh Na2804 and

evapor at ed¢4@4-B5f g d-(hdittylsalfomyDRod 7 ” Ry T

acet one- da%ﬁ mQQL be 110, 8. 60 (d 111) 7 80 (d, 111) 7. 20 (d, 211)

7. 00 (ds 22), 4.65 (n, 1H), 4.20 (m 111), 3.75 (m 111), 3.35 (s,. 3H),

2 80 t0"2.10 (in, 611). EXAMPJ E 2 515-f (4aChl orophen )t
-4-(nmethylthio)-6.7.8,9-tetrah M@pyrﬁﬂp%g,z-blindofirin-6-vf|acetic

acid i = '
B : /N
O
Step 1 2-(Methylthio)nicotinaldehyde

The title compound was prepared from 2-bromonicotinaldeliyde (A, Numata Synthesis
20 1999 p.306) as described in Example 1 Step 2 except the solution was heated at 55°C for 2 hr.

Step 2 Me IA ~2~azido-3-[2-(methylthi idin-3- op-2-enoate
The tifle compound was prepared as described in Example 1 Step 3.

25  Seep3 Methy! 4-(methylthio)- TH-pyrrolof3.2-cipyridine-2-carboxviate
A solution of methyl {27)-2-azido-3-[2-(methylthio)pyridin-3-yljprop-2-¢noate {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 tifls compound.
30

Step 4




Co piL,aMncl 10The title conpound can be prepared fromthe conpound of
Exanple 1, Step 8 in a simlar manner as described in Exanple 1, Step 10
and 11. ink 418. EXAVPLE 3 15134(3

4- Di chl or ophenynt hi 0l1- 44net hyl sul foxi vl)-6, 7. 8. 9-tetrahydropvri dol3. 2-61

I ndol i zin-6-vflacetic acid (Coi pound 1) 20The title conpound was prepared
as described in Exanple 1 using bis(3,4- dichlorophenyDdisulfide in Step
10. 111INMI| (500 MHz, acetone-d6) 8 8.55 (d, 111), 7.85 (d, 111) 7.35 (d,

iy T et ok oo O
separated & %1“”@411?1 géPL)CE“%fIEPrﬁLW ed 2 386 M Hispiapn Sk Ssﬁf@éﬁ’&r opanol 17
% et hanol BxRidéfiagel.i t4beme)andmetigheanietr (300 O\ TietresulBogmiitimt as kb bti80jOUr et i es

ver e ver i f foeh.0The @iinié @aehrtifddbelvesi oAb mEINEKCH xfl flltera thibigh Gel®S TH | Sopr opanol

0.2 %aget brganf:‘ ﬁa@lavba@se%%@nedMe%gﬁ@aﬁdém@d%ﬁrw&meﬁﬂé\égﬁx&uﬁ@b' le_enantionet
Tr = 9. ess | e enanti oner EXAMPLE 4

15- (4 ChI orobenzoyll 4- (rret hyl sulfonyl) 6. 7 8. 9 tetrahydropyrl dof 3, 2-Dbl i ndo
i zi n-6-yl $gciet i ¢ aleltthy 3H

é59( 4-chl ﬁl’ébenzoy megﬁﬁdw%@f-@im@&ydm Gilanynch A-bT ;_:I_yrrohnna-'ﬁlcarboxylate .
t et rahygdr te To a solution o
4- chI orobeﬁzo&lgé{%ﬁgorl 3 c%&u% égg,éés%lbgm%x 13?%8&@2 di chl oet hane (6.0

Step 6

A mixture of I{mmylﬂno)-ﬁ,?mhydro-SH-pyridOB,&b}pyﬁoﬁzin—s-onﬂ ©.15g, 0.68
"mmol), methyl bromoacetate (0.34 ml), Zn-Cuo (0.226 g) in THE (3.0 ml.) was sonicated for 2h. The
mixture was then heated at 60°C for § min. until completion of the reaction, The reaction mixtore was
15 partitioned between BtOAc and NH4ClL The organic phase was separated, dried over NagS04, filtered
and evaporated mder reduced pressure to provide the title compound. The compound was purified by
flash chromatography. )

Step 7 Methy] [1-(methylthio)-7,8-dibvdro-6H-pyridof 3.4-blpyrrolizin-8-vl acetate
20 To Nal (0.300 g) in CH3CN (3.2 wl) was added TMSCI {0.266 mL). This mixture was

added to a saspension of methyl [8-hydroxy-1-(methylthio)-7,8-dihydro-6H-pyridof3.4-blpyrrolizin-8-y1]
acetate (0.15 g, 0.515 romol) in CH3CN (1.5 mL), in a water bath. After a period of .5 b, the reaction
mixtire was partitioned between EtQAc and NaHCO3. The organic phase was separated, washed with
sodium thiosulphate, dried over MgS04 and evaporated. The title compound was purified by flash

25  chromatography.

Siep 8 ethyl {1-(methylsnlfony]}-7.8-dihvdro-6H-pyrido[3.4-b lizin-E-yllacetate
Methyl {1—(msmyltlﬁo)n'_}'ﬁ«dihydm-éfiupyﬁda[?,,4—b]pmolizin—8—y1}acefate was

converied io the title compound as described in Example 1 Step 9,

5 .

Step @ 9-[(3.4-Dichlorophe; io}-1-(methvlsnifony-7.8-dihydro-6H-pyridof3
blpyrrolizin-8-vLlacetic acid
Methyl [1-(roethylsulfonyl}-7.8-dihydro-6H-pyrido]3,4-bipyrrolizin-8-yijacetate was

converted to the title compound as described in Example 1, Steps 10 and 11, using bis (3.4-

35  dichlorophenyl)disulfide in Step 10,
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!

| 10 roL) was added AIC13 (0.24 g, 1.8 mmole). After a period of 5 Dial a

sol ution of ‘ethyl [4-(methylthio)- 6,7,8,9-tetrahydropyrido[ 3, 2-Db]

i ndoli zi n-6-yfl acetate from Exanple 1 Step 8 (0.15 g, 0.47 nunole) in

1, 2-di chl oroet hane (6.0 roL) was added to the previous m xture. After a
period of 4h, at 80C, the reaction m xture was partitioned between Et OAc
and NaHCO3. The organi ¢ phase was separated, dried over Na2SO4 and
evaporated. The title conmpound was purified by flash chrorrat ography. 15

Step 2Et hyl, ( or obet net hy _sul faon
o-tei rahydrgé@ﬁ(g%%af t?ﬂe"d (53!3% H‘{ﬂéo% 1@3&5&@715(3 1E, 695 @dHy sol uti on
of et hyl [ 5463 ot $5tierTEDy b o IXBI0Hy BEhS. 1)(mB1ED, 385 @n, 18}, p.ahydImA0i d43, 2-

bl i ndol i zi pnGw)l] acetate (0.12 g, 0.27 mmole) in MeOH (5.0 nL) were added
Na2Wp4 (0.1 g) and 30% 20 11202 (300 pL). The reaction mixture was stirred

‘at 55C for |h. The reaction m xture was t hen gartiti oned between 1120 and

Et 0Ac. Phe organl c phase was wa
evapor at ed [9{3 ; thiplely sz i .

315- (4- Chl @di@benzoyll 4 (rret hyI suI fonvll 67 8 9- tetrahydroPyrl dof3 2. bl i ndo
lizin-6- yllacetic acid Et hyl

[ 5-(4-chl orobenzoyl) 4-(rreth| zquonyI) 6, 7 8, 9- tetrahydropyrl do[ 3, 2- bl i ndo
I|za6yllac§‘r‘°*%%e was =t moimmesansedl 1 Step 11 to provide |

dr| ed over Na2804 and

"the titlle conpound. TqLﬂHumrgw( Soeimmm)éﬁe!ﬁmiwsﬁ izﬁ)defaswbbﬁm@tdl; 8ok Xpm 7. 90 (d,
- 211), 7. 65 Ekahple $, Meknod-T SéH5 (085 £,22 Iomoly th Bodit (10 AL)-Trk (2 1l e addbd Nabidil .10 3. 45 ( m

[1?)44 gr (2)?T'D Szeﬁnw )ﬁfo‘ﬁﬁ {jf%n ﬁggsbuﬁgtrﬁ% ré;e:?mgorgé‘{cﬁm 4;‘?it‘\:'7]'35}:r"co%ﬂ\%P(tbao(3 2-blin

‘dolirin-6-

BHEoTRS¢ PP ure apd it e WEIe pr epar ed
as descri bé‘@eqtﬁthEséaﬁmJ @emmqmww%4ﬁmmwm%wdempsw¢ﬂaetttle 1H
NM t (580 Moppumdeataned eif)E@asdHaae d flddd) , 7. 80 (d, 111), 7.35 (d, 2H),

'7.00 (d, 211), 4.65 (m 111), 104.20 (in, 111), 3.80 (m 111), 3.35 (s,

ﬁ/éT#)CDi 8Qei® 2-10,{m 9—}11:2:&5&3[&&0);7,8—61&12610»61—1:93@&0[3,4~b]pyrrolxzm~8 limalea P LE 6

194( 3, 4- Di chl or ophe’FM spereren of 1(pestyiRie) g Gtdfbphe SH-pyridg 3. dboyeptian-HpH® s do13. 4- bl

pwr ol i i n- 81 ybRpIEFCl0at) o -EEOWEOoKEd 14-NaHMDS in THF (2.35 L., 2.4 mmol) and

20  diphenyl chlorophesphate (0.53 mE., 2.6 mmol). After a period of 30 min. dimethy] malonate (0.73 mL,
' 6.4 mmol) and 1M NaHMDS in THF (6.8 mL, 6.8 mmol) were added. The reaction MB wWas brought
" 40 0°C and then to room temperature. The mixture was then partitioned between ETOAc and NH,CL
The organic phase was dried over Mg80,, filtered and evaporated. The tifle compound was purified by

flash chromatography.
25
Step 3 Methyl {1-(methylthio

: To a mixture of dimeihyl 2-[1-{methylihio)-7, S—GJhydro—GH—pyndo[S 4-blpyriokzin-8-
yHmalonate (0.59 g, 2.17 munol) and DMSO (4mL) was added NaCl (0.45 g) in H20 (0.45 mL). Afiera
. period of 18 h at 150°C, the reaction mixiure was partitioned hetween ETOAc and H20. The organic
30 phase was separated, dried over Na2S504 and evaporated. The title compound was then purified by flash
chromatography.

Step 4 9-{(3.4-Dichlorophenybihio]-1 Isultfony)-7.8-dihydro-6H-pyrido[3.4-
b olizin-8-yllacatic aci_d



\ 15 Step 12¥avl et hvi t hi Oni coti nal dehyde The title conpound

|

t was prepared from 2-brononi coti nal dehyde (A Numata Synt hesis 201999 p. 306)

as described in Exanple 1 Step 2 except the solution was heated at 55C for

2 hr. Step 2Methyl (2Z)-2-azido-3-12-(nethvlthio)pvridin-3-vilprou-2-enoate

e

The title conmpound was prepared as described in Exanple 1 Step 3. 25Step

. 3Methyl 4-(nmethvlithiol-11-1-rwrol 013. 2-cl pyri di ne- 2-car boxvl ate

A sol ution of methyl

(22) - 2- azi do- 3[ 2- (g, Mlcgﬁjﬁwgdb%gdl%é%lm f[?f(’m i ?tg?d%hgém g, 4.00 mol)

in nmesitylen heat ed at The reaction
m xt ure Wa@"El 3%]- ”t“é""ﬁﬂ@?%gxaf‘ﬁ ﬁ¥%h°8 Sepf 8 Ppr eci pit at e was
filtered and vvashed vvlth cold nesitylene to provide the title conpound. 30
Step 4Methyl 1-(methylthio)- oxo- 7 mBediphgdr o- 6H

& ssuspensi on of
y 0.30 g, 1.35
nmol) in ene (12.0 nlL) were addeda106 M THP sol uti on of
pot assi um textbutoxide (1.42 nL /1.41 rnmarclnd met hyl acrylate (300 pi). The.
resulting m xture was heated at 8Q,for The m xture was partitioned
bet ween Et 0Ac and NH4C1l, and fil tlered ¢-Hopgh Celite. The 5 organic phase .
was separated, dried over 01@ ered, to provide the title :
conpound. Step 5eth thio-67-cone coH Met hyl

1- (et hyl t hi 0) - 8- oxo- 7, 8-di hydr o- 6Hpyri do[ 3, 4-b] pyrrofivine-7-carboxyl ate
was converted to the title conpound as described in Exanple 1 Step 6. 10

Step 6t h;éi%f8 hy@im Yool RELEN a@#a&%ﬁ%&bﬁ@ Nl f013- 4- b

pyrrolizin- yIIac
1- (met hyl thi o) - 6, 7- &%W@if“ﬁ%&?@%%ﬂ??%ﬁ%%3'82%%&*33@&15 g, O. 68
mol ), mtwwmmeﬁmle(icﬂ@ﬂSW) Zn-Cu (0.226 g) in THF (3.0 nl) was
soni cated for 2k The m xture was then heated at 60C for 5 riaM until

conpl eti Ons%fz the [RABUIA b RGRREHT- Ottt B.c¥83 1 BRE &ré@”ed bet ween
Et OAc 0. Th% or gan hase Was separated, dried over 2804,

fllteer and evapo ced pressure to provide the title
conpound. The conpé‘"t‘]w%gf%ﬁﬂrll"fai*@H%B?“ﬂha%ﬂ?cwmfb@ﬂwﬂ& ep 7Met hyl
11- (et hy| Exmingd ¥, Bte@-10- 1, twjud ibis ¢36HHiqhordphtad Bisdadel ipStepr1ol | zi n- 8- vl | acetate 20To-
Nal (0. 300y@Mm+i-28CELI3CN (3.2 m.) was added I M5CL (0.266 niL). This m xture-
was

2

_ The title compound was prepared as described in Example 1 using bis{4-
trifluoromethyDphenylidisulfide.
1H NMR (500 MHz, acetone-de) & 8.55 (d, 1H), 7.75 (d, 1H), 7.45 (d, 2H), 7.15 (d, ZF), 4.55 (m, 1H),

4.15 (m, 1H), 3.80 (m, 1), 3.30 (s, 3H), 2.80 to 2.10 (m, 6£D).
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added to a suspension of nethyl

[ 8- hydroxy-1-(methylthio)-7, 8-dihydro-6H pyrido[3, 4-b]pyrrolizin-8-yll
acetate (0.15 g, 0.515 rnnDI) in CH3CN (1.5 nL), in a water bath. After a
period of 0.5 h, the reaction mxture was partitioned between Et0Ac and
NaHCGO3. The organic phase was separated, washed w th sodi umt hi osul phat e,
dried over My304 and evaporated. The title conpound was purified by flash
25 chromat ography. Step 8Methyl 1.1-(nethylsulfonyn-7,8-clihydro-6H pyri dof
3.4-bl pyrr %5 &Q4 -yl'l acetate Met hyl

(1- (et hyl % 8- di hydro- 6H pyrido[3, 4-bl pyrrolizin-8-yl]acetate was
converted to the title conmpound as described in Exanple 1 Step 9. 30 Step
91-9-1(3. 4-Di chl or opheuvri t hi ol - WreEAaN® @ ony11- 7. 8- cl i hydr o- 6H pyri dof 3A-
bl pyrrol i zjsge8+ ol

[ 1- (et byl gyl fony]
_converted

pyrro 1'zin-8-yliacetate was
S descrlbed in Exanple 1, Steps 10 and 11,

using bis (3,4- 35d|chlorophenyl)dlsulfbde |n Step 10. -21-. NMVR (500
MHz, acetone-d6) 8 8.35 (d, 111) Zo@9 (d , 7. 35 (d, 1H), 7.15 (s,
111), 6.95 (d, 111), 4.55 (no, 1 1H, 3.90 (m 113), 3.30 (s, .
313), 3.15 (in, 111), 3.05 (n, 134} 8 m 113), 2.50 (In, 1H). S5EXAWPLE
6 METHOD-2 9 3.4-Dicliloro hen thiol-J- W&th | suLforo--di h6H o 3

4-bolizin-8- 1 acetic acid Step

11- (Met hyl t hi o) - 7. 8- dt hydr o- 6H pvri dof 3. 4- pryrroI|2|n 8-01 10To a
suspensi on of 1- ( nmehietchiond@aypretiahy triesc@td inByaviphl o (8ygbidqdlerorde] i zi n- 8- one
fr om Ex@npi@rcphenfiieihmE- 1 Step 5 (0.55 g, 2.2 nural) in EtOH (10 nl)-THF (17
m) was adgedsheB¥ (0.10 g, Z6 minol) at OC. After a period of 30 min. at:
roomtenperature, the reaction was quenched by the addition of acetone. The
sol vents.were evaporated under reduced pressure and Et OAC and 1320 were :
added to the resi'due. The organlc Eﬁéﬂﬁlﬁﬁs separated, dried over MgSO4 and

it3i: B i it bildddEL0 A

evapor at e. Byl ; picencane and
filtered. e nethyl

2-11- (nethv thio)-7, 8-di hvdro- 6H pyri dor 3. 4-bi pyrrolizin-8-yllnal onate
To a suspensi on of SO.Me

1- (et hyl t bi 0) -7, 8-chl ydr o- 6H py —4%%{E&rrolizin-8-ol (0.54 g, 2.1
mol) in THE (10 raj at -78C were HVDS in THE (2.35 nL, 2.4
mml ) and 20 diplimayl chl orophosphétey (®eH3 nil., 2.6 mol). After a
period of 30 mn. dinethyl nalonate .73 nL, 6.4 mol) and IM NalliViDS in
THF (6.8 nmL, 6.8 mmol) were added. The reaction mxture was brought to 0C .
and then to room t ap@l-abdbosid wi X3WEs kﬁ@g bet ween
ETQAC ddﬂ;ﬁ% The or gz;hr’ib:bc phﬁ%pﬁl\?vas d%ﬁgﬁﬁgver lgés%tl(ﬁ(&"hg@g)r ed and

evapora I @f'fle conmpound was purified by flash chromat ogr aphy. 25

EXAMPLE 11
5-[(2.3-Dichlorophenylithiol-4-(methylsulfonyl)-6.7.8 9-tetrahydropyridel3,2-blindolizin-6-yl|acetic
25  acid (Compound O)




Step 3Meth I 1 eth "0 -7 8-d .y L {w _kl, jh w L,4-bizin4- 1 -acetate

To a m xture of dinethyl

2-(1- (et hyl thio)-7,8-di hydro-6H pyrido[ 3, 4-b]pyrrolizin-8- yilmlonate
(0.59 g, 2.17 rano and DMSO (4nmL) was added NaCl (0.45 g) in 1320 (0.45 )
After a period of 18 h at 150C, the reaction m xture was partitioned

bet ween ElI OAc and 1320. The organic 30 phase was separated, dried over
Na2SO4 and evaporated. The title conpound was then purified by flash
chromat ography. , Step 419-113 4-Di chl orophenyn ' 01- 1- Onet hvl sul fony11-7
8-ctlydro-6Hpyridol 3,4- bloyrrolizin-8-yllacetic acid The
title conpound was OBtticheRauE #aTRgPaRhas|desciibed in Example 1 using bis(2,3-

[ 1- (et hy| didkiogpheRylBisdifidey dr o- 6Hpyri do[ 3, 4- b] pyrroli zin-8yl]acetate as
descri bed IHNNER e0PMEL: GeetoBdch®sisskd, 185, @B @B, .39 (a, BT BD.f.60%d, 1d)- 3

orni chl poro anla: = L9-teldo 4-birahludo 'zin-9- 1 acetic acid
- (Corrpousﬁd 4'%8%1%%%%&;[?1%’ W%%ﬁ??u )8%839135?%{9’% '

9-t etrahydronyri dol3, 4-blindolizin-9-Yllacetate The title _
conmpound was prepared fromthe proHNAWMPLE anple 6, Step 3 in the sane

manner as ga3o/e Tffhi Bulfbnyl idol izin-6-vllacetic acid - _
2J10- 113, 4[4 chl,qonhenynsul fanY11-1- (net hyl sul fo , 8, 9-tetrahydropyr
i dol3, 4- "“ﬁ%!()‘gr‘%i n-9-yllacetic acid The product of Step 1 was
~converted to the title conmpound imamhem manner as Exanple 1, Steps ;
10- 11, using bit (3, 4-dichl orop i f8e in Step 10. M5 M+1=485.

EXAMPLE 8 14- Mstilm1l 5- 4- T bd)f &32-bf fidoli S-& vl) acetic acid.
(Compoynd N) The title npound was prepared as described in

Exanple 1 using bis[4- trifluoromethyl)phenylldisulfide. 'HMO (500 MHz,
acetone-d6) S 8.55 T@Qtiﬂel@xﬂp}mnd%aﬂp@epﬁr@das3&5&)&3&3%&@1}3&%@%@1@3&1@&( d, 2H),
4.55 (M 1deNNR (500 MEz, acetone-dg) § 8.55 (d, 1H), 7.80 (d, 1H), 6.95 (m, 45D, 4.60 (m, 15D, 4.15 (m, 15),

3,80 (m, 13}, 3.35 (5, 3H), 2.80 to 2.10 (m, 6H).

i5

The title compound was prepared as described in Example 1 vsing diphenyl disulfide.
© 20 1HNMR (500 Mz, acetone-dg) § 8.55 (d, 15D, 7.80 (d, 1HD, 7.15 t6 6.90 (1, 5H), 4.60 (m, 1H), 4.15

(m, 1ED, 3.75 (m, TH), 3.30 (s, 3H), 2.80 t0 2.10 (m, 6H).

EXAMPLE 14
5-[(2.4-Dichloro Dihipl-4-(methvisulfony)-6.7 8. 9-tetrahydropyridof3.2-blindolizin-6-ylaceth

25  acid (Compound T)

-25 -



4.15 (m 111), 3.80 (m 1H), 3.30 (s, 310, 2.80 to 2.10 (in, 6H). mz 513
(Mt1l). EXAMPI.P 9

1.5-112- Chl oro-4-fl uorophenvnt hi ol - 44net hyl sul fony11- 63. 8, 9-t et rahydropyrid
013. 2- 5blindolizin-6-yllacetic acid (Conmpound 0) The
title conpound was prepared as described in Exanple 1 using bis(2-chloro-4-
10f | uor ophenyl )di sul fide. mz 469 (Mtl). EXAMPLE 10 4- eth huffortrahd 15

( Conpound FI The title conpound was prepared as described in Exanple 1
usi ng di (2-naphthyl) 20disulfide. Mz 47 (M1).

EXAMPLE 11 SOMe

(5-112. 3- Di chl or ophenyEt hi ol - 4-
2-blindolizin-6-yllacetic 25 acld
conpound was prepared as descri bed i @pHe 1 using bis(2, 3-

di chl arophenyl )di sal fide. 111 NWR ( MHz, acetone-d5) 5 8.85 (d, 111),
.7.80 (d, 1E1), 7.30 (d, 111), 7.00 (t, IFlI), 6.60 (d, Ill), 54.60 (m 111),
4.20 (in, 110, 3. 8Crhf iuM.comgohnd vads #QurbBas ahdribba in BB t Qsinds. b;k@ am 611).

EXAMPLE 1 %&ﬁrﬂ%ﬁeﬂﬂ%ﬁlﬁﬂél pheibidl bt BB 3 AL RN v %é%rz in ethe:r

7.8, 9- t et r gl Rl Of B 0h 5 QLS - O] 1368t h)cvamns [pogpd R 10

5 455 (m, 1H), 415 (m, 1H), 3.30 (m, 1H), 335 (s, 3H), 2.80 to 2.10 (m, 65).

11-6, 7. 8, 9-t et rahydr opyri dof 3.
npound 0) The title

10

The title compound was prepared as described in Example 1 from 3-
chloronicotinaldehyde (Heterocycles p. 151, 1993) except the terminal cyclization was performed by
adding the azide to decalin at refhux,
1H NMR (500 MHz, acetone-dg) § 9.20 (5, LH), 8.85 (s, 1H), 7.20 (d, 2H), 7.00 (d, 2H), 4.70 (m, 15),

15 4.30 {m, 1H), 3.75 (m, 1H)}, 3.35 (s, 3, 2.80 10 2.10 (m, 6H).

. EXAMPLE 16
. [8-1(4-ChiorophenyDihiol-1-(methyisulfonyli-7.8-dihydro-6E-nyridol3.4- pyrrolizin-8-yHacetic acid
Compound
S0xMe
nf R I S_QC!
_ Z
20 : COLH

The title compound was prepared from the product of Example 6 Method 1 Step 8, as
described in the procedures outhned m Example 1 Steps 10 and 11, using bis (MMorophenyl}dzstﬂﬁﬂe
in Step 1{}

-6 -



The title conmpound was prepared as described in Exanple 1 using p-tolyl

di sul fide. 1H NVMR (500 IVHz, acetone-do) 5 8.55 (d, 11), 7.80 (d, 11]), 6.95
On, 410, 4.60 (m 111), 4.15 On, 110, 3.80 (at, 111), 3.35 (s, 311), 2.80
to 2.10 (n, 6H). 15EXAVPLE 13 14-(Methyl sul fonvl)-5-(Dhenvithio)-6.7.8

9-t etrahydropyridol 3 2-blindolizin-6-yllacetic acid (Conmpound S) S2Me |
The 6tl e conmpound was prepared as described in Exanple 1 using di phenyl

di sul fide. 20111NWR (500 WMHz, acetone-do) 58.55 (d, 111), 7.80 (d, 111),

735 0 0800l By i Lo 80: (e A D 415 (1) 0 3070 L A, 330 (s

'01 4- ( met(wdEB.H45-4AY (). 118), 732840 (. S8, Ayl soam, 3] A 1338); Disiared ab, 1HY, £.65-
25( Coj upouind (ol 15y, 286-2.73 (m, 18), 2.46-2.54 (m, THe titl e compound was prepared as
described in Exanple 1 using bis(2,4- dichlorophenyfidisaide. The disulfide
was prcgared from 2, 4-di chl orot hi ophenyl using fin in ether. 111 NWVR (500

, t one d6) 8855(d 1H 7.%@@&&%1) 735(s H ), 700(d 113),
6 65 (d, phef: - Rhaneabif YclBfdnth B lvBdcet
311), 2. 8QC&@9&6£9 (m 611). EXAI\/PLE 15 13- 114- Chl or ophenyl )
"ol onyll-6, 7.8, 9-tetrahydropw dof 4. 3- bl i ndol i zi n-6-yfiacetic acid (Conpound

U 10

\ "iu.—ccg}'!
O=5=0
10 CHS Gl
Step 1: {-3-(1-Flugro-1.2.3 A-tetralrvdrocvelopentalblindol-3-vDacetic acid ethyl ester.

F
\@j@Vcoza
N
H

A solution of 10.00 g of 4-flnoro-2-iodoaniline, 6.57 g of ethyl 2-(2-
oxocyclopentyl)acetate and 121 mg of p-toluenesulfonic acid n 100 ml of benzene was refluxed with a
15  Dean-Stark trap under a N, atmosphere for 24h. After this time, the benzene was removed under
o distillation. Then, 60ral of DMF was added and the solution was degassed before 19 m! of Hunig's base
. Tollowed by 405 mg of PA(OAc), were added successively. The solution was heated to 115°C for 3 b,
then cooled to room temperature. To guench the reaction, 300 mi of 1 N HC! and 200 ml of ethyl acetate
were added and the mixture was filtered through Celite. The phases were separated and the acidic phase
20 was extracted twice with 200 ml of ethyl acetate. The organic layers were combined, washed with brine,
dried over anhydrons NagSOy, filtered throngh Celite and concentrated. The crade material was further
purified by flash chromatography eluting with 100% toluene, to provide the title compound.
"H NMR (acetone-ds) § 9.76 (br s, 1H), 7.34 {dd, TH), 7.03 (d, 15D, 6.78 (1d, 1H), 4.14 {g, 2K, 3.57 (m,
1HD, 2.85-2.35 (m, 5H), 2.15 (m, 1ED, 1.22 (1, 3H).
25
- Step2: (#/)-(7-Fluore-1.2.3 4-tetrahydrocyclopentalblindol-3-vl)acetic acid

F
\Q\/Q\,cozﬂ
N

H

-7



The title conpound was prepared as described in Exanple 1 from 3-

chl oroni coti nal dehyde (Heterocycles p. 151, 1993) except the term nal
cyclization was performed by adding the azide to decalin at reflux. 1H NWR
(500 MHz, acetone-d6) 5 9.20 (s, 111), 8.85 (s, 111), 7.20 (d, 211),7.00
(d, 211), 4.70 (m 113), 154.30 (m 113), 3.75 (in, 113), 3.35 (s, .311),

1 2.80 to 2.10 (in, 611). EXAMPLE 16

19-1(4- Chl orophenvfithiol-1-(nethylsul fonyl)-7.8-di hedro- GFprridof 3

4- NPwr 8-vil ! Co
The ti ?Izlancorr;oungcfmalsclu&;églr% Fgger%{]eﬁdfﬁ)\é{);glp&d“%ﬁ#w é{#‘i’fl” hod 1 Step
8, as descliI"B&FPFIE Hé“;lﬁ’;r: %gw&mfm?ﬁm{gﬁﬁ ﬁ?&g@%@m&m 11,
usi ng | S ( st v prpoiee iwgol aysehizgtiotyffinge can tate O

~acet one- d6);ep§§ed&5&tﬁe ﬁxdﬁ'ﬁhas&%ﬂal}xﬁa&ed?vﬁce?m%itd@ Tﬂeja;g)amc IZye;s%e%céigbm(e@ 211),
6.97-7.G4 (Il%ﬁ%hﬁkﬁ%ﬁ@g‘r aﬁﬂ}hro&.ﬂésos%d%ea%%%ec% thﬂegglg yzé% %udé 5@@% ! nlll)

3.29 (s 311 15 3.21 111),
2.46- 2. Fﬁgﬂffﬁ thegy HWW (-)-1(4-Chl orobenzvl 7-
or.o-5-es uI Pb&%}melon%desﬁ 1-906e s.aHy 8.7 0 s 1105 (@il D) Adddd; BD\6I7P &t aH), 85@ci d
(Conpound By, 1), 48-0ep, 585, 2.16 (m, 1E). MS (-APCD m/z 232.2 (M-EY'.

10 Seep3: (3/-)}-(5-bromo-7-fluoro-1,2,3 4-tetrahydrocyclopentalb}indol-3-yhacetic acid

F.
X CO,H
N
H

Br
To 2 solution of 2.20 g of the acid from Step 2 (>90% purity) in 30 mL. of pyridine, 6.85

g of pyridiniurn tribromide (90% purity) was added at -40°C. The suspension was stirred for 10 min at
15 0°Cand wanmed to yoom temperature for 30 min. Then, the solvent was removed without heating under

high vacuum. The crude material was dissolved in 40 mL of AcOH and 2.88 g of Zn dust was added

portion wise to the cold solution at 0°C. The suspension was stirred for 15 min at 15°C and warmed to

room fernperature for an additional 15 min. At this time, the reaction mixture was guenched by the

addition of 1IN HC! and this mixture was poured into a separatory finnel containing brine/FtOAc. The
20 layers were separated and the organic layer was washed with water, brine, dried over anhydrous NazS04

and concentrated. This material was used without further purification in the next step.

*H NMR (acetene-dg) § 10.77 (br s, 1H), 9.84 (br s, 1H), 7.09 (m, 2H), 3.60 (m, 15D, 2.95-2.65 (m, 455),

2.56 (dd, 1H), 2.19 (m, 1H).

25  Stepd:
acetic acid

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

30  Then, the solvents were removed under vacoum. To a solution of the crude methyl ester thus formed in
20 o, of DMF, 539 mg of a NaH suspension (60% in oil) was added at -78°C. The suspension was

-8 -



0=5=0 CH3 - - uomd 2 3 ilL A solution of 10.00 g of
4-fluoro-2-iodoaniline, 6.57 g of ethyl 242- oxocycl opentypacetate and 121
ng of p-toluenesulfonic acid in 100 mM of benzene was refluxed with a 15
Dean-Stark trap under a N2 atnosphere for 24h. After this tine, the benzene
was renoved under distillation. Then, 60nl of DVF was added and the

sol ution was degassed before 19 m of Hunig's base followed by 405 ng of
Pd( OAc) 2 were added successively. The solution was heated to 115C for 3 h,
t hen cool e tur ne re i,O i of | NHCI
and 200 mqm%dq rlﬁn%?x"al{?gp: bk meto-'i-gg:dagytre &\m%l:{}emﬁ]n?‘gghiomrbenz‘srsl% >ared t hr ough
Celite. Wé"ﬁ%?%@d“%ﬁaﬂdtﬂﬁém%m?sémﬁﬁﬁg%o% msw%ct ed
twice wit he@mw«quwheébh% addibet d P el oTi@Hond hin mixtvreanse pSradiitos: sepamtoiyned,

vwashed Wi timBichit@ningd NERUEOKE THS BRI @LLSpaNR2 S ofghdid 1 g@%%@a&&h Celite and

concenty at&ﬂe arfel Bvek Fnbigh ?ouméz% @l c thédth%ﬁcle&Hﬂmie‘nﬁ aDMyadoly 23 Ring |
_chromat ogr el uti n]g W th 0% t ol uene, provi de the t| tlhe corrpound :
111 NMVR (é’é@fd\éﬁ @P%é"hEﬁPd%m‘eﬂf?Eﬁﬁf“‘?‘“?&ﬂ%Bymﬂ%?nW‘# 03 (d, 110, 6.78

(td, 111) qummqtomdetb@t@m@mxmdm 2.85-2.55 (in, 5H), 2.15 (m 111),
1.22 (t, Sm%m&-mﬁmm(m 1H), 7.31 (@, 2F0), 7.18 (d, 1H), 7.06 (d, 11D, 6.92 (d, za),sgo(d

22 (44- (7- Fph)Qrrralsed), fﬁli‘mﬁlﬁ}?%‘é’%(% 12€b§§cﬁt1%?fs%ﬁg°1‘ggter DF G acid

-27 utron o rom teplln 14

“naL of IQet*?PMAé?ﬁr 1F) at roomtenperature, 7 nil, of MeOH foll owed
by 7 M, of 2N NaOH were added. After 2.5 h, the reactlon m xt ure was

pour ed i ntges Stepd: S epar-aHhnd4aR gldflAc) / LN Ha Thei

phases werg,s8papated and the aci d| c phase was extract edtvvle with EtO0Ae. :
The organic Tayers were conbined, 5 washeiwi dt brine, dried over anhydrous:

Na2SO4 and evaporated to dryness;—t yetd a crude oil that was used as such
in the next step (>90% purity). ~ac®kdne- d6) 8 10.90 (hr s, 1H), '
9.77 (br s, 113), 7.34 (dd, IH, N\g@ 1), 6.79 (td, 111), 336 (m

1H), 2.90-2.50 (n, 513), 2.16 (m %¥H). (-APCl1l) raiz 232.2 (MHT. .10Step

3:(+/-)-(5-brono-7-fluoro-1, 2, 34-tetrahydrocycl opent a[ bl i ndol - 3-yfl acetic
add 15 To a sohution of 2.35 g of the acid of Step 4 in 130 mL. of BOH at 80°C, was added 780

L of (S)-()-1 I-naphthylethylamine. The solution was cocled to room temperature and stirred
ovemight. The salt recovered (1.7 g) was recrystallized again with 200 ml. of EtOFL After filtration,

- the white solid salt obtained was neutralized with 1N HCI and the product was extracted with BiOAc.
The organic layer was washed with brine, dried over anhydrons NagS04 and concentrated. The material

20 was filtered over a pad of SiO2 by eluting with BiOAc to produce the tifls enantiomer. Retention times
of the two enantiomers were respectively 7.5 ruin and 9.4 min [ChiralPak AD column, hexane/2-
propanol/acetic acid (95:5:0.13]. The more polar enantiomer was in 98% ee.
ee = 98%; Retention time = 9.4 min [ChiralPak AD colomm: 250 x 4.6 mm, hexanes/2-propancifacetic

 acid (75:25:0.00F; [odp® = +39.2° (¢ 1.0, MeOH).

Step 6: {-}-[4.(4-chlorohenzv]}-7-fluoro-3-(methanesulfony)-1.2 .3 A-tetrabvdrocyelopentalbl-
indol-3-vilacetic acid and sodinm salt

The acid from Step 5 (15.4 g) was first esterified with diazomethane. The salfonylation
was accomplished by mixing the ester thus formed with 16.3 g of methanesulfinic acid sodium salt and
30 30.2 g of Cul (f) in Nomethylpyrrolidinone. The suspension was degassed under a flow of No, haated to
150°C and stirred for 3h, then cooled to room temperature. To guench the reaction, 500 ml of ethyl
acetate and 500 ml of hexanes were added and the mixture was filtered through a pad of 50, by eluting
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CO2H Br . To a solution of 2.20 g of the acid from Step 2 (>90%
purity) in 30 nmL of pyridine, 6.85 g of pyridiniumtribromde (90% purity)
was added at -40C The suspension was stirred for 10 mn at 0OC and warned to
roomtenperature for 30 mn Then, the solvent was renoved w t hout heating
under hi gh vacuum The crude material was dissolved in 40 nL of AcCH and
2.88 g of Zn dust was added portion wise to the cold solution at OC The
suspensi on i.vs sti rred for 15 min at 15C and warnmed to room tenperature

for an addi. 5 m.n., At _this ti el D act uenched
by the a d %hon > %Whasas weir?,uoncexﬁn ’I‘h% r&deoﬁwas Jlsstavegl )%Ht'bﬁc was%igdgt ory

funnel co tfﬁeﬁb"db‘?‘afeﬁgfﬁ?’ﬁ)ﬁ?@’ b“'i’?’igmfﬁ W@%‘F‘%’S é"”gi a&&é’a"gﬁtﬁgg{t he organic
layer was Thesidzcnawiidl bvas/farther purifid byiash checmetdzrghe elotima ifids padeniNaonS@% and

confenz r att@ldel?%%hb‘ﬁ ijﬁﬁﬁe@ﬁﬁt@hémvﬂﬁ %ﬁe‘gﬁlbﬁaﬁﬁ %nggfﬁrc%uﬂg%uy&b%& 4R 1. n tf;eog
next step oR St A .
“(n, 211 1’6%‘:‘3&% 5 @Zp e o 2.19 (n, 1H).
(258t ep 4: 4 mB’i’ b B PR/ édbé 2l xaﬁ?ﬁol - acetic <(':10| d H)é
To a sol ut’HoMREIMEZcgoefl) b ltfé73&'mscimr7é’i’ﬂdaﬂe{b=83mm710(11:111}1}07291@?111)@ sol ution
of di azonmedfaqd) exj 0. S4h.&20 R B, adSeS Hz)) 5 BXE AHSI, L8 Ha) CRARLEES, 200R 3Pt | ONn of
the acid_amiRN 9keslsy, 942%& 119016 {0, 305 VRN HON8. HeRy gk under

vacuum Ta Sof’ﬂgd’fhg X ? % (% 205 orne raL of
EMT, 55 %6%2%?‘ Hs"u‘é et 7%&% 1%i 1533M§3%la%i’e°dda(f?-397’é@ The
suspensi 0nl29\é§2&2,%54&1@%7@%(32%?6@&@4% 1823 0C~evtiRd 1 kY@ =8 - 78C and -
treated wﬁsﬁ;éﬂ%@@fﬁ%%oﬂ&mﬁnfﬁmﬁaléﬁﬁﬂr 5 mRt me t?rrperawre-
was war e 4 I is tinme e
.reaction vvas@ager?cg/en %F%%s%%né%ﬁfe;Oﬁ%M% I‘tel (E‘{fﬁ% nd this mxture -
‘was pour ed PRt a5 W&l Eortal A’ £{OAc. The | ayers
were s&parated and Tﬁ‘hsé&%‘ﬁ@aﬁma%?f%‘?‘éwt’e@d’@‘f‘%%?féésﬁﬂf‘ﬁo@mb‘i?frﬁ@ab‘m%‘”éd over
~anhydr ous dNaRbfi¥in B0 (100 MEEwitlr &8e oL oflinequaduk N NiGHkonEse Thedigawaehiaydaol yzed
using the r%&%ﬁ&@ac&%&!h@&ﬁh&'s@d%&%s&vedEh@LQﬁ%ﬂ\pﬁgﬁ:&Hlﬁ&rm e ther
R s e
111), 6. 9Zoplgg oy B‘Bcrﬁéw@{!ﬁ speijum sgjtyvas S@P@ﬂ%&ﬂﬁaﬁn vgthe iy igp batk M) ’3. 00- 2. 70
(m 3130 2ypBlifedohderbigh yacBnB0 gipeitk tie ddipoun e sbdim salk11) . MS (- APCl) raiz
_|4_36 3, |43:¥H M{z&ﬁl@&b &)5‘783{51’ m,o;msﬁz IJJ:@@HE}"M(&L@?W:@‘]HZ Jﬁétaggtcl c acid
o a solu n was
to roomt I | t 7 9) was
recrystal Mziléélﬁagﬁpﬁﬁ%th 200 mL of EtOH After filtration, the white solid
salt ot ai ned was neutral ized with IN Ha and the product was extracted with
Et OAc. AMPLE 17A

' Alternative procedure for (+/-)- I5-bromo-4-{4-chlorobenzyh-7-fluorp-1.2.3 4-

tetral iopentalblindol-3- gtic acid le 17, Step 4

-

1

30 Sepl: (H- Y T-fuoro-1.2.3 4-tetrahydrocyclopentalblindol-3-yDacetic acid dicyclobexylaming
CHA) salt

A 0.526 M solution of 2-bromo-4-fluoroaniline in xylene along with ethyl (2-
oxocyclopentyl) acetate (1.5 eq) and sulfuric acid (0.02 eq) was heated to reflux for 20 hours. Water was
azeotropically removed with a Deap-Stark apparatus, The reaction was followed by NMR and after 20

'35 hours, an 80-85% conversion to the desired imine intermediate was generally observed. The reaction
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~The organic |ayer was washed with brine, dried over anhydrous Na2804 and
concentrated. The material 20 was filtered over a pad of Si02 by eluting
with EtOAc to produce the title enantioner. Retention times of the two
enantionmers were respectively 7.5 min and 9.4 mn [Chiral Pak AD col um,
hexane/ 2- propanol |l acetic acid (95:5:0.1)]. The nore pol ar enanti oner was
in 98% ee. ee = 98% Retention tinme = 94 min [Chiral Pak AD col um: 250 x
4.6 mm hexanes/ 2-propanoliacetie acid (75 25:0.1)1; [a]621 = +39.2 (cC
1.0, MeOH) . Step 6 - siddy 4ch|o

7-f1 uor o- BEPRSERERALUPS blci'gmﬁﬁai PR T SRS gl gfeptic factionyj o
ol-3-y1 1 HWW%TEFWWW digtillpd wnder vacusim (0.5 mnTFigy Regidudd r¥kmesm St ep 5
(15.4 g) Waisillfd at $0°Cabhetcbst kegule il tuheathbbmilineidic@verdiehsl i ®oyhat hon was

accorrplIshﬁﬂneb&smgmagnwm@ﬁ@&ach&%aﬁ Emwlﬂm&@m?ssa, Q. et ha“eSU'f' ni ¢
acid sodium salt anghBQ 30.

rr oI 1'din
suspens?on was degassé‘ﬁnun%’m? a‘?afomad%edh ‘{%%aéﬁd %Ofg%ﬁﬁlﬂéﬁgﬂtgfleg)r ed for
3h, then cBErEboERcEyBmdRE O o rdadmetenh@0? eperd™eh, 500 n  of
et hyI acet ditnghidavelac @ fiml copdenthitonahiedne w365 M Uedesativd wixaee vk Kdadd 0 1988 il tered
through a pasthdals a8 2w Yo 8l WrbGemBture. sk ERACerHIG: A 9BMGPNASES Wer €

concenuat eg ssl%at%o%;%ﬁ VRS 1, s&ol V. gln Wi t h QACS i@%@@t hree tines

w th water one rine, dried over anny 12 S ¥ tered and
“concentlf at BHbed i ERRCIRE T yomp) The aqnaes plige e eidiisd fomEd avith P Bl laad,

chr omat ogr aphejed iithteitngyl withyhetler Grlitdiveimbe)f Floroudi0do:tap trertiens tvare 8% 0l uene i n
Et OAC, tO WiiOMitetl@.7% 4ol TotiRles kil ol0aA muaﬁﬁsm@ma&emﬁmw%%m@d usi ng

‘5the proceg%&&@ag{ew&gf'@ tﬁ-gfozmlﬁ}sﬂéwggggwggm\@%é?ﬁ alped after

two successive recr I SOPI opy fao’l | owed by
C112Cl12 | ﬁ%‘é@%‘%‘&?“%‘ﬁ %68“ e de Blemapans. S5 47*‘14%(br s, lii), 7.57
(d, 211y JWK@?W.@Q%Tﬁ%ﬂﬂ)H),7ﬁ62®8(m2H)&H§2(t,6H)8&2(bd,2H)2i835{11:;8. 8 Hz),
6.29 (d, 131}1) 30139#95’&}1)42)38—25)(&%6 dﬁédilliﬂ) QA‘B%iW(n@IIblZQ)IBQ,%S 6332.65_731.8313), 2.98
12=10. 3 He (in, 111 13 "NVR (1 OM-lz acet one- 4) 5 173. 0 156. 5
(d, JcF= 237 Hz) 153 9 139 2, 133.7, 133.3, 130.0 (d, JcB 8.9 Hz), 129.6,
128. 2, 127,@_2((1 J -J-!- rowgo-Tinoro- W23 bietralivdroppcimeptatblingol-3-vihdelic & JcF=29. 4
Hz), 124.0 (d, fczaQauc@oE-mal;JCmOsan:o:dgteﬂz ab@@mﬁdmhﬁﬁmﬁthm@@ﬁll\d&ﬂutﬁn)% (-Ma)
rn/z 436. loootBd o 045kl pyRneto 75%43@4&%&9&&&%“&35\”&&3&%%5 al Cel OD

(50: 5. 5: 0. By P el Thver B I8 ilrsRgRE AR b Een e S K6 Mt s t v

prepared HAPCHHE “‘idr‘”é?ﬁf’fr?é:!‘i’fmd?e Tggctips jgtuge) wes Ehick pRg) 2y efﬁﬁfmf W&Bﬁ\ﬁeﬁdﬁfc i d conpound
in MOH (10®verhally,pt ajput b2 4d4it800f broinine fthe snixtagfirenid Sodst ailaOHARD battipletin.of fBh e

or gani @3 so:ldkﬁedsﬂ;mm&n&@ﬂﬁmdaﬁga%roﬂe&mmwa:w@ccmgmﬁ% badq¥@s di ssol ved:

in 1.2L ofy f|n vas_ - duced to
500 roL by d{ﬁ& atl orf&i H‘Q%Pv{éﬁwa#ﬁ&d |ntf"rlﬁasap?r8°n° gteart i zegéd by

cool i ng t o™f CRAL 5?5Ia¥eﬂ§° %&SW%W%@%W%@WH%H%E?P%&W 15 r 0zen
with a dry’Gtedo Kal ﬁinawdra@@ wharenodied| vith eleput frebley of Hinqpiverwot A mit Whepineeotehe titl e
conpound asothdk@ waBidial, %8 kelnaining zinc was added faster, The whole operation took around 30 to 45

30 minutes.

=

Adfter completion of the addition, the batch was warmed to room temperature, aged 1
hour and concentrated, The reaction mixture was switched to tmethyl i-butyl ether (MTBE, 0.8 volume)
and 2 10% aqueous acetic acid solution (0.8 volume) was added. The mixtare (crystallization of salts, e.g
pyridium) was aged at room temperature for 1 hour and filtered through solka-fioc. The pad of solka-floc
35  was rinsed with MTBE (ca. 0.2 volume) and the filtrate (biphasic, MTBE/aqueous) was transferred futo
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J)=9.7 Hz, ./2=2.6 Hz), 7.33 (d, 211, J=8.4 Hz), 6.70 (d, 213, J=8.4 Hz),
6.06 (d, 113, JAB=17.9 Hz), 5.76 (d, 113, 1M-17'9 Hz), 3.29 (m 1H), 3.08
" (s, 311), 2.80 (m 111), 2.69 (m 111), 255 (M 111), 2.18 (m 211), 1.93
(ad, 113, J,=14.4 Hz, J2=93 Hz). 25 EXAMPLE 17A Alternative procedureorobe
1 - -fluoro-1 2 3 4- tetrahvdrocycl onentai blindol-3-vllaceric acid (Exanple
17, Step 4) 30unp4 2 3 tetradroclam ne (EK}MQ sal t A 0.526 M

sol ution of, opn-4- £ Jor o | (2-
oxocycl opent %Lim? ﬂ% gﬁ’.ﬁeg%% hc&x%&'%%%&?ﬁe&nﬁ ﬂg ;§ %’gm&% was heated to
reflux for %n%ﬂr?"é‘m%‘i G 1SGREQBY §2‘§‘6‘t@6 B APRe) s %"?‘PP"'&‘ DYARE St ar k

appar at us. wﬁﬁemm59®®4@WWww&¢ﬂmﬂﬁwwwmﬁﬁwlmmﬁmémMMangﬂﬁEﬁmmﬁhbmwsﬂkan 80- 85%

CONVEr Si ONovkrOl HolREAMBL SkubRbn BF titBrateN{dBHiOE Mk Biicl WSS eﬂ&"bﬁé’:ﬁ&ﬁdﬁﬂ@aﬁ%ﬁgﬂ IThe )
reactio diym, vol unes
for 15 %1 n%?%%saan #ﬁ?‘%@%ﬁ@’%qﬁ act%#%iﬁevapoggﬁ%%&r%%g ni ng syrup

was distilled under vacuum (0 5 rum Hg) Resi dual xyI enes d| stl II ed at 30C,
t hen exces¥epdet one (@RelSdbrme iigrobonz i1 nfbuonpely 955 Aetetraliyg ol-F0Y
range; thesc#icrad was recovered in the 110 180C fractl on as a Ilght br own

clear |iquid wit Wi th SR8k esip T B dil raegrnem li afided Lo a
degased m xt uré et r%&n&lbut%/ .ammoni um chl ori de

u
monohyd? at €%° ﬁ‘aﬁ" %%r%%é"a? %]?ﬁgé{‘c"@?%’ftl—? §1“’éﬁ as H®thyl acet sni de
(final coméabmbmlrﬂéwd@@m]q#éthtba@bmewwﬁﬂf@ﬁfé%&;ffh@quesmﬁeé%s heat ed
to 115C f oumd dhauyBoxnn 6N aloh esyeds iddedeea b nimtet Gaip-hieapenaiwre. TidN ROB (3 en)

was then %d&e&ﬁpgge&md@f&ky@ﬁoma;abr&ﬁ%n@wm@% elaakddg, for 1 hour.

The reaction ( hed with
tol uene (¥ 5“‘?53% *E‘%%)W“dffﬁ%&l‘&g“s°8‘°%ﬁ6%§es‘§’r 21‘""0 “8“# °°8¥§" E"a“? Bwi th 3N HO
and exi} acrtontizs ¥idified PiNHC! et Faset e Se@?%@ﬁ apd;the Qs pagifiayer WW%nbl ned
organi ¢ f reigtwaen@xiveheeshasiredution 13 covatnented20d FbtchedlolPre®.s vdlometihe cl ear |i ght

brown sol L@dsamza/rﬁépr@@@ e;datedtaqzarsqhh%asy\l@mmeaﬂhe%% Wb it & ARk kiboOn was

stirred at room 6 _ho T. salt was filtered, washed
wth et hylm?ilgml at eypﬁ? mthe%mfuﬂ{)icefr %%Hmal | owed to dry to give the

title conpound. Assay: 94 A% 151HN|\/R (500 nHz, CDC13) : 8 9.24 (s, 111),
7.16-7208 On 210, 6.82 (t, LH) 6.2EEAWPLRIEQ,: 3.6-3. 5. (in, 113), 3.04-2.97
(m - 21), 2.BBma31-Bn{oMohedinbhyll-2ak6 Lilthanckidfavi 2,240 1e8a3%odopentadtidindold. 13- 2. 05
On, 2.05), 8 o axit- 67 (d, 211), 1.55-1.43 (m 41), 1.33-1.11 (n,
6H). Step 2. (#/-)-(b-bronp-7-fluoro-1 2 3, 4-tetrahvdrocycl opent af

bl'i ndol-3-yl)acetic acid 20A sfurry the DCHA salt from Step 1 above in
di chl or onet hane (0,241 M sol utio ceghto -20 to -15 C. Pyridine (2
eq.) was added in one shot and to y was added dropw se bromne (2.5
eq.) . over 30 to 45 ninutes naint i g t enper ature between -20 C and
-15 C. (At about 1/3 addition of “bkHgrii ne~2thg reaction nixture was t hick
and an efficient stirring was needed. Eventually, .at about 1/2 addition of
brom ne, the m xt urfhe RRGCIARuIMAOTRhesiBPR ddcordatie Wl theRERtRE provldatn fdTe

25  'WOU3/062200 published on July 30, 2003.

|
' NMR (500 MHz DMVBO-d6) 87.63 (dd, IFI, 11=8.5 Hz, .12=2.6 Hz), 7.47 (ad, 1H,
|
i

shi

, EXAMPLE 19
{+/-}-19-{4-ChlorcbenzyD)-6-fivoro-methanesulfonyl-2.3.4.9-tetrahvdro-15-carhazol-1-y1}

.22



25addition, the reaction m xture was aged for one additional hour at -15 C
Acetic acid (3.04 eqg.) was then added over 5 m nutes and zinc dust (3.04
eq.) was added portion wise. (A portion of zinc was added at -15 C and the
m xture was aged for about 5 mnutes to ensure that the exotherm was goi ng
(about -15 Cto -10 Q). This operation was repeated with about 5 shots of
zi nc -over about 30 mn. When no nore exotherm was observed, the remaining
zinc was added faster. The whol e operation took around 30 to 45 30m nutes.
After conpletion of the addition, the batch was warmed to room tenperature,
aged 1 hour and concentrated. Tie +ez on m xture was sw tched to nethyl
[-butyl ether (MIBE, 0.8 vol une) Eﬂl gteous acetic acid solution (0.8
vol ume) was added. The mature (crybta ion of salts, e.g pyridium was
aged at roomtenperature for 1 hogtamd f ered through sollca-floc. The
pad of 80l1llra-floc 35was rinsed with MIBE (Sa 0.2 vol une) and the filtrate

(bi phasi c, MIBFJaqyego mas tran ferred into .an ext The
organi ¢ phase vas V\%gcl{fé %1 I?Bmé?cﬁ?%flﬁﬁgﬁm%%mm © ‘i{‘? %lr
concent r at ¥g°3 é{’ﬁ%?‘)%%"}é%‘ﬁ’é’aj‘tlﬁor@%r opyI al cohol (1PA, 0.25 volune) to
crystallize the conpound. Water (0.25 volunes) was added and the batch was
aged fog 1 hour. Additional water £33 pwgl umes) was added over 1 hour.
After co i it
addi ti ongﬁb’,ﬁ%%h?"?° ‘”“”{“%"}Q@St‘%hﬁ‘r%g‘ b e St =¥k
Crystal | i 264558842 d was dried in the oven. at +45 C Step 3: +14
5-Mom#-chl noltrah droc clo nta indol-3- 1 - acetic acid The bronpacid of
Step 2 was di ssolved in dinmethylacetai.de (0.416 M solution) and 10cesi um
carbonate (2.5 eq.) was added f tign. To the slurry was added in
one portion 4- chl orobenzyl chl ol .B-ego® and the batch was heated to-
50 C for 20 h. The batch was cool &d t r a sodi um hydroxi de 5N (4.00
eq.) was added over 5 mi nutes (tOEAPer at rose to -1-40 C). The reaction
was aged at 50 C for ca. 3 hours, Cdooled to roomtenperature and
transferred into an L extractor. The solution was diluted with
i sopropyl acet at e ( TRAgle cupygll weseg)hedadincaoliade #igh theldscfptiod frevikdm@TUt | on was
aci di f ieed wodshsdb gubishealb@rdbHo 2003 ayer s were separated and the organic |ayer
‘was washed with water (2x2 volunes). |PAc solution was concentrated and
switched to I PA (0.8 volunes) to créstallize the product. Water (8 L) was
added over 2 hours and the bat ch red to glve t he t|tIe conpounr L
The batch .!.4. 3 BOTQR B d (T o Y R
EXAMPLE lgﬁnantlomexéandEnangmBz(Comund %1
(+/-)-{441- (4-Chl orophenvfl et hyll-7-fl uoro-5-net hanesul fonvl-1. 2. 3A—tetrahy
drocycl opent af bl i ndol -3- v1 }acetic acid(&onmpound, The
title conpound was synthesized in accor ce Wth the description provided.
in PCT 25 WO03/062200 published 2003. EXAMPLE 19 + - 9-4-011obil
- 641t hantrah dro- 1H carbazol - tic acjd (Conmpound Y - 32 -

Step 1 - 2-Chloronicotinaldehyde
_ To 2 solution of dilsopropy] amine (110 wil., 780 mmol) in THF (500 mb) was added a
20 2.5 M hexanes sohntion of n-BulLi (300 wl., 750 mmol) at 40°C. After 5 min, the reaction mixture was -
cooled to ~95°C then DMPU (15 mk) and 2-chioropyridine (50 mL, 532 mmol) were successively added.
The resulting mixture was then warmed and stirred at ~78°C for 4h. After this time, the yellow
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The title conpound was synthesized in accordance with the description
provided in PCT WO03/062200 published on July 30, 2003, 5EXAVPLE 20

1444- Chl or obenzvi | - 7- f | uor o- 5- net hanesul f onv1- 1- oxo- 1. 2. 3, 4-t et r ahvdr ocycl o
pent ai bl i ndol - 3-yl | aceti c ackl ffawvrd The title conmpound
was synt hesized in accordance with the description provided in per

10003/ 062200 published on July 30, 2003. EXAMPLE 21

(9-113.4-Di chlorophenynthiol 1-isopropvl-7, 8-di hydro-611-pyri dol3, 4-bl pyrro

lizin-8-vl 'acetic acid tEn Ena mound 15 Step
V7L & Vi BESt 80 S NS0y ANG Gl om, ) (Comound 10 Step.
ramol) in W(%ﬂéﬂap@ﬂmthmwmlﬂsmemm@wwﬁmwl% f 1 uLi
(300 re ,aquekdd HOL(ARS) D0 @l andlfiCed 78 1 vein. Wondehﬂtﬁﬂﬁ&ﬂ{mm&aaﬁﬁPMS cool ed

to -95C t h@"i‘S %ygqﬁ)éfjm(l;ﬁr %@%Qua@é&hr&tﬁﬂé PEHRYAd. %Q&mﬁé&o k@ézwagm)l ) were

successi vel | 1] mx e d an med at -78C
for 4hSg Af‘?a Wﬁ?%aguefm%‘élfﬁt F‘%’d ﬁﬂg@“’“y\ﬁ%ﬁé‘p@ﬁ%ﬁ%ﬁ “Res e oﬁ%d again to
- 95C bef oredppteriphpgs m@rpwﬂv@éy A Zeferb etica 3ol By fytine pith aemdieptSrm MG GrRes ilas  war med
t o - 78C anioBEiOAr &d tha profieadas trysiidedit crldheko¢s td Hikld thd trle corgraad] porpalal Xt ur e was
pour ed i ntygkQbi, aqueous Ha (3N, 800 nL) and stirred for 5 mn.. Aqueous
concentrated NHAOH was added to adjust pHto 7.5. The aqueous | ayer was
‘extracted three tines vvlth Et OAc The corrbl ned organl c layer was 5washed
with afuectEe2N - LCMedH 2% ; PEORAFIBAS NaSO4, filtered and
concentr atﬁe&sﬂunﬂihé%dﬁe@mmomﬂ@mdamm,d% mmm& pﬂh}*lﬁm@ebetbyﬁﬁ paB4®T silica

gel by el Wirhddga MEGHT168 gy Bk RAEd b § AR Y D SxaNen MO0, b Bhen and t he

product wap £ SO?gggaufoég,g&%@pﬁ&r@mgmm{ﬁ%&n&gxhudn%n Gopmgund as a

pal e ye

(27) - 2- azi dBBHsE ‘é‘ﬁ'[“fﬂﬁi’/‘g?"cff“ﬁeds‘ it 5B o ssveeh B rEefoRo el b astt g o fce

2- chl oFonite® i threalll thotny the stsP@siOryvas 1@Opodretontsl 2)mixtprd ofreet abdNH.Glzind tha gdaryat e ( 32. 2
rol 349Ha?fﬁmhﬁerlmm&ﬂn(n%&emucvmwmwthwd H2G ol whsiten difl u@B% NaOMe i n

MeOH (80 'vgéﬂm%gmmlat}na_ﬂvas dls%g/e@& %ndN@éS%EQ adéet? rﬂggu%teﬁéfoﬁwﬂas moni t or ed
and mai nt The §Jlt|ng m xture

was then ?fffgtgrﬂuﬁhﬁ?éﬁfﬁqb%g%é”fa% 8‘& Q}ér@fﬁ]al’ff)&%s CO’?Q'.E)“I‘I?“ESWB Yverni ght in

an i ce pressure and a beige precipitate (20 g) of the title product was obtained.
20

Step 3 Methyl 4-chlore-1 H-pymrolol3. 2-clpyridine-2-carboxviate
A solution of methyl (22)—2-azid0—3-[Z-Chiompyridiu-a—yl}pmﬁ—z-cnoam (21 2. 88
mmol} in mesitylene (880 ml} was heated at reflux for a period of 1 h. The reaction mixinre was cooled
to room temperature then 10 (0 °C, and the precipitate was filtered and washed with cold hexane. The.
25  material was stimed overnight in 1:20 BtOAc/hexane to give, after filtration, the tifls product as a pale

yellow solid {13.2 g).
. Step 4 Methyl b-chloro-8-ox0-7.8-dihydro-6H pyridof3.4-blpyrrolizine-7-
carboxyiate
30 To a suspension of methyl 4-chlore-1H-pyrrolo[3, 2-c]pyn&me-2—carbnxylate (125,59

ramol) in THE (116 mL) ~ toluene (460 niL)) were added a 1.0 M THF sclution of potassivm tert-
butoxide (64 mlL, 64 mmol) and methyl acrylate (55 ml, 611 numol). The resulting mixtive was heated
. at 100°C for 18h. After this titee, the suspension was cooled {0 roon: temperatare and it was poured into
a mixiore of saturated aqueous NECE (400 mL) and hexanes (400 mL). The solids were decanted,
35 filtered and washed with HzO and hexanes {o provide the title compomnd.
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15bath in the cold room The suspension was then poured onto a m xture of
ice and NH4Cl, and the slurry was filtered after 10 mn. of stirring. The
product - was washed with cold H20 and was then dried under vacuum The crude
material was di ssolved in CH2Cl2and MgSO4 was added. The suspensi on was
filtered through a pad of silica gel, washed with CH2A 2. The filtrate was
concentrated under reduced pressure and a beige precipitate (20 g) of the
title product was obtainen. 20 Step 3Met hyl

4-chl oro-1/1-pyrrol 013, 2-cl pvri di ne- 2- car boxyl at e A sol ution of
met hyl (22) - 2-azi do- 3| 2- chI‘orop ridin-3-yl)prop-2-enoate (21 g, 88 nmml) in
mesi tyl ene8B0 i AShime-Gbdibvdep-Sabpyiidofdtcbiovmelizingoner i od of 1 h. The reaction

m xture was cool ed "ﬁo@hemmutd@fmheyrmm’seepmbeaﬂdbdmsc@mﬁ‘a,nolam:hnt)mi precipitate was
filtered angwashad @b i) HalbehsRox MMes ol IRETIRFIRIS ful B Wi Sariibhcl b@FeRV Er Ni ght

1: 20 Et [o3 5 B &l ) 1 e t l
| ;/gl o §o|?‘§g?%®gﬁ%’%g€'}%ﬁ ;ﬁkﬁsfe% E;Jml o8, Babed of BEide o e RLARMCT as a pale

“1-chl or o- 8- 0x0- 7. 8-di hydro 6prr| doBA- b| pyrrol i zine-7- earboxylate 30To a
suspensi onStef6 net hyikisoropsnyies ‘ : di-Bromei di ne- 2- car boxyl ate

(12.5 g, 59 mrml) nm&ﬁ%&aﬂ@m@mmmmma&ﬁ@mmem(m a 1.0 MTHF

| ut t | at 55
i, 611 marl? ;‘;g“%. %?da‘%“ﬁ@mﬁamgg’ﬁ%?%%%%%ﬁﬁﬂ%widﬁg o ter
this tife,™ Blh s BoEEroPY] HERT SHDEr B8 PEol e RS s pour ed 5
into a m xeyne m#ﬂemmébedd aq&"sdmmem_@s 1400 sohlentyvapgvepohekendtres (400 nl) .

The sol i dsredRédgreebess.aH,Elchnd JEiftd ddrekitd rafdesilisatu¥ivhith wlad 2:6h @Bda hexanes to
- provide t h(.%htre "Ithé e QQ@&H @fgs punj’ige% by ﬂasﬁhﬁﬂ:atograp (30% 1o 1 O% EtOAc in Hexane}.

- 51-Chl oro-6. 7-di hydr o- 8H rwri dol- 3. 4- bl nycrol | zI n- To
~the conpound of the preV| ous step were added |sopropanol (8 0 m_) and :
concentif at e HC1 ( EdplE spprdpenyb T-{ibygroSE-pynyio3.dfhinyrrelizin-Ephidendethamaaleon. i xt ur e

was partitioned bet'meewmﬁn&ti@ﬁ@o@ﬂﬁéﬂlﬂﬁﬁ%ﬁfﬂﬁ&;{})@-ﬂﬁoﬁz@@ﬁ@60@5?.8

separ at ed, ,GMARPLBHR oE;ﬁl b %oylﬁxs?dm%b ﬁ T@a@"(ﬂ%ﬂ&i xrs% @a@ added 80% Nall

61- Isonron@gyltig?zl S%Q%r -8I—i—xrvvr| wedm ovrgcoth | ;

a nixture 8 ARy %md' r‘faa% B BW?]&WTWBT%M (5. 0 g
24.3 ol )remfl?rirexfffdmeﬁﬁﬂlﬂpfaeﬁeﬂ%%%‘é A5a maewm)waf sppagited, drigd 09 ol )
and tr2pl aemyNasOs indevap@ated0 Tigp, titlB ccBPout@wanperdfipd byflaibivisoipd @I GoAEOAc ded
tributylisgRi@penyl stannane (9.60 g, 29.00 mmol). The resulting mixture
was ‘degassed and heated at 78C for a period of 18 b. The sol vent was

evapor at ed_under reduced pressure. CHZClZgand ceI ite Were added to the

resul ting #B& ure W apropvE-T.8sdih
. To a solution of ethyl (2E)-(1-isopropenyl-6,7-dihydro-8H-pyrido[3,4-bipyirolizin-§-

25 - ylidene)ethanoate (0.40 g, 1.4 nmol) in MeOH (20 mL) was added PA(OH): (0.20 g). The mixture was
stired under I atrn of B, for 3h, The mixtare was filtered over celite and evaporated to provide the title

compound.
Siep 9 Bthyl {9-1(3.4-dichlorophenylihiol-1-iso 1-7.8-dihydro-6B-pyrido [3.4-
30 bipyrrolizin-8-vl}acetate

To a eolution of bis (3,4-dichicrophenyldisuifide (0.24 g, 0.67 mmol) in CH,Cl, (5.6
~mlL) was added 30,Cl; (0.036 mL). The resulting yellow mixture was stirred at room temperature for 1
k. This solution was added to 2 solution of ethyl (1-isopropy}-7,8-dihydro-6H-pyrido3,4-blpyrrolizin-8-
yL} acetate (0,13 g, .52 mmol) in DMF (5.6 i) at 0°C. After 1.5 h at 0°C, the reaction mixture was
'35 poured over saturated NaHCO; and EtOAc. The organic phase was separated, dried over Na;SOy,
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celite. The title conmpound was purified by flash chromat ography (50%to
100% Et OAc i n Hexane). 15Stet) 7Et hyl

(2E)-(1-isoorcrpenvl-6.7-di hydro-8Hrwid

01- 3, 4-bl pyrrolizin-8-ylideriel ethanoate To a sol ution of
1-isopropenyl-6, 7-cli hydro-8H pyrido[ 3, 4-b] pyrrolizin-8-one (0.60 g, 2.8
nmmol ) and triethyl phosphonoacetate (1.00 g, 4.46 mmol) in THE (24 nl) at
-78C was added 80% NaH (0.12 g, 4.00 rrm)l) the reaction m xture was

al | oned to_war o 0C, en to ro mte The re on _m xture was
pour ed ont @teéeﬁt”ﬂf{eé@%‘ﬁeq\lhﬁ Cle SgTe CWCP. U@%WF’EW% %@8%‘?\&540?5&%“& ed,
dried 20 oirdlexag2SO4 and evaporated. The title conpound was purified by
flash chronmat ography (40% Et OAc in Hexane) St ep 8Et hyl m 1-7 8-di

dmd2. xL_, p | : _bh, f :
(2E) - (1 so;S:)tFo%enyl- . py

yl i dene)yet harmat e (97 ) ba I\/bOll (20 nL) was added Pd(011) 2 :
(0.20 g). The m xt o selption efiethplr{ @43 AdighiproptenyDiiobHstppfig s-difdro-fe m xt ur e was
filtered oweWoseblpireliARg)evap (XA Eabt o)) OWHRGEmL ha MeOHIES aopownd. St ep “

9Et hyl 494(§M%qa@kﬂ(%@&9%@@me;Mbéham@ﬁbgpwzshﬁmgmem@%e&yr i do
13.4- 30b Zi n- xﬂtlon of

(3. 4-di ch 8?Bowl‘iemedf IO T e BROMTR AT BP0 ) s
added 882Cmgb (“9 %&@azs?ﬁéheﬁélg%ﬂnﬁ@%@*%ﬁewwt%t Theacsifpswas ptiryed with at r oom
t enper at ur &1 E@Ackexid givihite el thodtiewaspoad eexdviitosoid. sol ut i on of et hyl

(1- lsopropmmwnw@rzqmbhwmﬂ@&ﬁm(m@mrs&hbz(hprﬁ zsws)os@ﬁ@mate (0.15 9

Sz R e it e 2 e

separat ed, 7 N 2Ept:16-8.2 “filtered and evaporated. The title |
conpound vvas pur| f|"%dprwctfot'&@tﬁO@m@mﬁ@gnaphwl@%%ﬂm%nEﬂﬁmww Hexane) :
Step 1012. mhﬁwﬂvﬁﬂ&h&@h&h&m&ﬁﬁm@ﬂ&ﬁm&@ﬁkmm&mwﬁMb&ﬁﬁﬁhﬂgmﬁﬁaﬂmgumh To

‘a sol ution,

(9- [( 3. 4- m%?foro hex eathaiﬂgivra ?fgénl.,/nn? na.lgorgerA(i.ashgrﬂz} ha,%alritenuontlme of

pyri do[ 3, 4% %Par“ Tmorepeiay Pe@ ‘%2{ Hupof 355 mry. PrdBwep (5 nl and
-MeOH (2.5 Wéyoiwﬁssaﬂdé'tﬁt@1@%“&!@5@#@?%%3&11@@?1%@@ After stirring 18h
at RT, 2bi0Ac (0.25 nlL) was added and the sol vent was evaporated. The residue
was taken up in Et0Ace20, and the gﬂg@mﬁl ayer was washed with 1120 10and
brine. Aft . (gr i Ng § 0 1 on wa f' L ered, and evaﬁ_i)rated The
re5|duevva PG Ex g FER S the title
conmpound agEbazolhitiaeetisasid "w‘-' nd AR (I\/bOH—cI4) 8 1. 14 126 (In, 6H) 2.47-2.56
(n, 113), 2 56- 2. 64 (|n 113), 2.94-3. ¢

4.22-4.30 (m 113), 4334.44 (irF< 2
113), 7.33- 7.39 (m 111), 7.54-

(m 213), 3.81-3.89 (n, 111),
4356.99 (rt 111), 7.14-7.19 (in,
11, 8.16-8.21(m 111). 15The

product of Step 10 was converted TP i s met ester using CH2N2, and the
ester was subjected to HPLC sepaPafin hiral stationary phase
(chiral cel OD colum 2x25cnm), el uthg 12% 2- propanol in hexane at a

flowrate of 6 rnUm n. Enantioruer A (less r?('f?ar) has a retention tine of
-31.9 m n and Enantiomer B (nore pol ar) has a retention tinme of 35.5 mn.
Both AZnddBhere Héfomysdgorepbenyhvinazininpctioide; 10 to give enantiomers A and
B of the title conpfGymdpen@@ of 2»'br0m0~4~ﬂu0mam]3nem concentrated HC (1.5M) at —18 °C was

slowly added a 10,0M aqueous solution of NaNO; (1.1 eq). The mixture was stirred at 0 °C for 2.5 hrs.

A cold (-30 °C) solution of SnCly (3.8M) in concentrated HCl was then slowly added while maintaining

the internal temperatore below 10 °C. The resulting mixtare was stized roechanically for 20 min at 10
30 °C thenat room temperature for 1 br. The thick sharry was filtered and the solid was air dried overnight.
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EXAMPLE 22 0110- 6- Fl uor o- S- (net hyl sul fonv11-9-{

(15)-144-(triflumet hvDohenvllethyll -2.3.4,9-tetrahydro-1H carbazol-1
-vllacetic acid (Conpound AD 25Step

1: 2- (2- Brono- 4-f | uor ophenyl | hydra7i ni um chl ori de To a
suspensi on of 2-brono-4-fluoroaniline in concentrated Ha (1.5M at -10 C
was slowy added a 10. O0M aqueous solution of NaNO2 (1.1 eq). The m xture
was stirred at 0 C for 2.5 hrs. A cold ( 30 O solution of Snd 2(3.8M in
O ¢ At iy Syl LR L AGHEG L 6 (R AL S0 L BT 1

tenperature ir afrcal ly for
20 min at strrdde 1eming fHerd spd oF g ‘é?&ﬁf?“élﬂf*ﬁ‘?m?&“"ﬂﬁsab?ﬁ“éw?% ck slurry was

filtered and the solid was air dried overni ght -36- The solid was

resus peng%gizg ggl @iﬁ,%ﬁ%&?xﬁﬂ HieEErh 60 .temgdrlhﬁcﬂaéaeﬂgmr_ ial was )
suspen In Et tirred fi ere led . ‘night to
give tﬂs‘g title co ﬁasuépemon 9‘% Jog)ggm‘stgcffsgbhg i Q?gi g?{]&\{/}?q s

(8- br ono- GJXTCW%FHDWW@@ %%@WWF f“iﬂéﬁ 8’5%1“5 ool AFAE 85T a

_suspensi onemdved ty eveporionundd ragficeGpresprred Tielresgig) wasdiluda 07t E(OB e Bid)wasledwittidded et hyl
ﬁ] 2- ox ocr%@h@uy&&@ﬁ@&@&m@c@%e org AR 1ybrtabldrRd %ﬁ%’%@@ﬁﬂd@&c&ﬁaﬁ&ﬁl&x for %ﬁ
rs, coo Xgnﬁ (%—Mgﬁ ssure. e
resi due vvgrs ut gu E?Jg%}é&%%%;{ eﬁ&%@gﬁ&ﬁ,{ %nrﬁé'ﬁﬂ&{e E;?Q gngd aqueous
e g B e LSS L e aqueous

resi due wedHFen purified on a pad of silica gel, eluting with tol uene. The
filtrate was concentrated and 10stirred in hexanes to give, after ;

E:\Mr at '1332& %he 1 el8 HQRIMA s B5uRisiHdh IS S8 debhinydMB AL SABD1 NPhEaB54- 2

3: (+14. - Et hyl 160t d8P BB IR ONTRA ¢ 593 Fgropt ¥R PA M car bazol -
v11- actt ataddet gpdiymanshenesuiphingt Grenendcorppoedits (beD B wip bpbbled ingaghe mitwre SRRy dr ous
DVBSO (0. 28hh andete @:adkion addesl sisedlit 100 *Cridacnesikihlbe. Adta 2 L3, neep)sodittel copper

:Nggl ?ﬁeg 3 t&%)anes%&m)(@% ﬁ%&p&oﬁﬁir fo@.&st &cjyemgwawm BIIA)QJref i éasm%?eggﬁwm er ggglt L <r)nn
met hanesul ;ﬁtek' Qheéto‘klcar”gﬁlggapwasrgﬁ e ‘d%lﬂ’émg‘ﬂ"eghe The m xture .
was sti rré@i’?"é‘f’n ‘&aSFWFF?é?O mip ppyd Siltisged thrpyggh eelitec s filtge wan wagheewithals 9890 Ac and | N
110 wa® adeedi=iSo. ad baltchyntetl Rhe whikt wrefilterbihdrogghsypeis kitka gulacatisg fistvétl for 30 min
and filterggkad i rMeHheGBh-hdi iophitfes foki krbek RiiEE MOSWR SR HmMEEILMBYIRS the dr i €d :
20over Na. d%s Qtflpﬁtsﬂg. 'ﬁ?&l‘t\'&?ﬁ&g{hﬁgﬁ?} Pﬁa t{:ne l%]fngm ofhcx es”]ilttllll.&cevé’ag goncge:g Qeldg:h a pad of

silica gel, Irs ar 1npurities
and t hen vﬁ“’f’ﬂ“"élﬂ"f”‘?ffp‘}‘?’i’%El?"éeyﬁlf"‘”ff%%g‘ﬁ?%w& %‘@r@te t he deS| red product -

The filtrate firnn the elution with the m xture of hexanes/Et OAc was
concenty atsagat 0 Qi wewtih@)-6-iilokes- GeRNOHAEN 23 .48 1dalyBoM AlchBianl g Slithddkate VS (- APCl ) -
raiz 352.1 (MHy. The racemic mixture from step 3 was resolved by preparative HPLC on a chiralpak AD
' preparative colomn efuted with a mixture of 15% #PrOH in hexane. The more polar enantiomer (longer
tetention time) was idertified as the title compound based on the activity of the fmal product.

30 Steps: Bthyl [({1R)-9-{(1.9-1-(4-chlorophenylethyll-6-fluoro-8-(methylsulfonyD-2.3,4.9~
tetrabiydro-1H-carbazol-1-yllacetate
To & solution of the compound of Step 4 (1 eq), triphenylphosphine (1.5 eq) and (1R)-1-
{4-chiorophenyDethanol (1.5 eg, prepared following the general procedure described in Reference
Example 1} in THF (0.175M) was added a solution of di-tert-butyl azodicarboxylate (2.1 M in THP, 1.5
35 eqyoveral 'min perod. The mixture was stinved at room temperature for 2hr and concentrated. The
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25Step 4: Ethyl 111R)-6-fl uoro-8-(nethyl sul fonyl)-2

3.4.9-tetrahydro-1H carbazol -1-yl | acetate The racem c m xture
fromstep 3 was resolved by preparative |1 PLC on a chiral pak Al)
preparative colum eluted with a m xture of 15% i PrOH in hexane. The nore
pol ar enantionmer (longer retention tine) was identified as the tide
conpound based on the activity of the final product 30Step 5:Ethyl if |it
-9- 1 -1- 4-chlorl alluoro-8-6-nmeth Isulfon 1 -2.3 4 9-

comaund ot B tees el =y B e pemb w12 Bces ik S b

(4-chl orop%@#??ﬂé@“?ﬁérﬂ?%M)ﬂﬂféé}'as‘ﬁdepﬂrbéﬁfﬁe@wmﬁﬁ@ t he general procedure
described in Reference Exanple 1) |n THF (0. 175M was added a sol ution of

di - ten-butyl,@zodi g Ecticgo g@gn_ggnggngh iod. The

m xture Stll’“ A
- resr%jmgﬁ%@%%ﬁ

Et 0Ac in tH:usEE : et 38 product ( 90% pure) Whl ch was used as:
such for the next I‘Rba(sniluﬂmoftlﬁtc@qmo bfStep 5 d12: 1 203 )of THH «4d m@vhad(@iMIen 1) et h

- 6-f 1 uor osysbiBa I sygeom 1903t tmmx@lreerammauf&&am@&m@ﬁvmmv@sac' d and

g;ﬁggrg 11380 144 savafpwgee@%%gyerm L5 Ori oL e I QA L2 3. 4. 9- et

conpour® ofease e §ay ‘rrﬂl&d yithybrigg, drfef pyer RpeSOp Ateredrgd sratepimkd Ty sldeR)2Shas added IN
aqueous Li Bkh{d3n W EtOAdie hizereandthayasing whsspspehdaltin fiokhrtheemdemitted fecfor 2 hr,
AcCOH was aﬂﬂ,@%@&]&aﬁh@@&&nﬁgﬁw@m& SUENB LBk (D YivANAROEoRhbias Wik csi due was

t aken up &Sa@(‘ﬁf ;% the 10organic | ayer was washed with brine, dried
over Na2S ere elbcgncentrat ed, The resi due was swished in 30%

Et OAc in hexane, et Sfaeo-S e paier Vi “d e rhgio- B e i d.

soni cattgd flbmm&amwfwmdd@h@dﬁa@mnmfedﬁmﬂhb@ﬁimm AVIBRE for 24 -
hr to gi vesf(ipe1{4-drlopaiROUNE tas-smuhisBonsipb, .69 tebhydro- MEbarbabtl-Z-ybdatd (M R)
Al ternati V if] I ﬁb—rﬁé)hﬂ Mhlerﬂpheay%athil} 6-ﬂuom-s-(methy1suifm|1_3ﬁ)~z 34 -tenydso 15

s Used T SRR Ay PSS SRRy St BOREN B ur e of 3

di astereo n%ﬂtewng@{wrm fo(ghvRyhe desired [(IR)-8-{(15)- 1-(4-cb10r0pheny1)ethy1}6~ﬂuor0~8~

9- [ ( 158 1- @émghifesDphenypeliyiicbbbdaonoeBaddet hyl sul fonyl) - 2, 3, 4, 9-t et rahy
dro- 1H-car bazol-1-yl | acetate and et hyl

[ (1S)- 9R1§g Jh§4 chl orophenyl ) etbyl ) -6-fl uoro-8-(nethyl sul fonyl)-2,3,4,9-t
et rahydr o- azol -1 -yl]acetate. The di astenpomneric m xture was resol ved

by sel ective hydr ol§pefigstaremers miyee of gyl KPR S bié shivrpbepybetyflpdopme- desired
RLR) - 94( 15)metbyllforyh 206 SpéeiyipaBlaybazol 6-3Tdcege o 8hyl [(15)-9-[(18)-1-(4-
20( et by | syl pRven-Sidords- Eneﬂlfiﬁh&gn»@iirb%&r@&%@i{:c&bamli@g@&r&t@(m@lvﬂs

(R(eigl) Utgl F?c}rq\gglvef m(a Sllh;PuctIrepf]el sy%(%{e(t%}%g %%c%?lt';ﬂ Q%JH gqr%gus% (ﬁ-ﬂN {1 eq) was
(et hyl sul Sy gudbemisnp sps Safrg e 1 120 s A1ost ompplofeJodplisa S et hy |

K15)-94(1 5&1&&4(-18}4{Mhiomphenyl}ethyi]~6~ﬁuom»8~(methylsﬁifonyl)-2 3,4,9-tetrahydro-1H-carbazol-1-
25chl or ophgpype! iydider Sasteleth@s: Gasnly BRERb G AOBYE e cdfioR- Acouahysdia- | H car ba
zol -1 %] agghdlde af,g.)@ RSy Sk Vﬁgmr,mm@f%ﬂé gip b A wd brfacdVEO11
( 0.25 M an ayeg ga% was(éreda rine, dri ovgrul\?azsld tered and concen e&l\%gyl [18»9-f{13)-F-(4~

ehlorophenyljethyl}-6-fluoro-8-(methylsutfonyl)-2,3,4,9-tetrahydro-TH-carbazol-1-yljacetate and [{IR)-

- B{(18)-1-{4-chlorophenyljethyl}-6-finoro-8-(methylsuifonyl)-2,3,4,9-tetrahvdro-1H-carbazol-1-yljacetic
acid were separated by flash chromatography ehuting with 40% EtOAc in bexanes containing 1% AcOH
35 to give the desired [(1R)-9-{(18)-1-(4-chiorophenylethyl}-6-fluoro-8-(methylsulfonyi)-2,3,4,9-
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! slowy added and the m xture was stirred at OC for 12h or until al nost
conpl ete hydrol ysis of ethyl
[ (1R)-9-[(1S)-1-(4-chl orophenyl)ethyl]-6-fiuoro-8-(nethylsulfonyl)-2,3,4,9
-tetrahydro- 1H carbazoWwl ] acetate, the other diastereonaer was only
slightly hydrol yzed under these conditions. AcOH was added 30 and the
sol vent was renoved by evaporation. The residue was taken up in Et0Ac/H20
and the organic | ayer was washed with brine, dried over Na2504, filtered

and.concen| oy s .
chl or opheggg%gtﬁﬁ gﬁf’g‘gxh {Jlgw?iié% n %h sﬁlfl?ho%aflf‘yl§b§9’§?%]39f&‘é FERS & o- | H-car ba
zol -1-yli a white solid wi

9-[(1S)-1-(4-chl orophenyflethyll-6 quoro 8- (net hyl sul fonyl)-2, 3,4,9-tetrah

ydr o- 1H cagihazol - 1-neiyaee! ud?&s chetR LGS B RAAL S A nfadh-1H] 281010 m@%ography

elutingswith 40% E ni.n 0 e the desired
[(1R- 9 [ (15 4t’(§ %‘!F“S’E) ’Fi@sfﬁpfl"ﬁ% P‘?"g’")re‘(”‘?g?‘%?e%ﬁ@mfm TH 1 2 3, 4, 0-
- 38 - %ﬂ‘l‘%‘& ac‘“' ¢ I([& 1PE P DR YePTHE LM DR ol

swi shed | WWE@ ﬂ#&?ﬂﬁﬂ%%{%ﬁnbes‘lﬁaéméi‘fﬁ"éﬂsﬁ’ﬁ@leéé@“gw@miﬁnﬁ@ﬁé@ea whi te

sol i d Wi t hyeadieon Vaddtirrsdta®p unfier V8 bibhoshhedetRatidokF6:Q4 8rs AR filiered throughacchtepad eluted

I | f ol #hg

KISlI-%/ 9- &(%% fCIHICI(l ﬂ%%ﬁﬁ%%wh%%ﬂ%‘faw&é%%%uoro%& ma“%hy St P’Feonyl)

.2, 3, 4, esf”i%% ‘ﬁg‘&“a i vas)l f&@é?‘ﬂl&"fﬁ%ﬁw isptonyDPS e SteteigeeH) i n MeOH
0 1I\/9 \/\/asma?df@@e!*ii)@@@@fm | adi um on car bon (lo%wt/wt) A stream of N2 was

bubbl ed through the mxture for 5 mn he reaction was stirred at it under
112 annosphere(bal |l oon) for 24 i @ ilgered through a celite pad

eluted with CH2Cl12. The sol vents d by evaporation under reduced
pressure and the residue was 10 sV sHgd |n Hto give the co'rrpound met hyl
[ (1R) - 6-fl uoro-8-(nethyl sul fonyy=6203, 4, 9-tetrahydro- arbazol-1-yllacetate.
Step 8:((1R) - A-Fluoro-8- neth IsuICHm_ _ylyDjLalL.4-14-4-toneien eth 1 -2 3 4

9- tetrrahvdro-1H car bazol -1 - vflacetl c aci d (Corrpound An 15To a soI ution of
t he conpouing8pf st &pRY o ,,« SLa e EXG gonfefh hend 3 68R) - 1-
P-Orifl uortﬁg%gﬂ_agmmg maL;ggeﬁga,,gig (n in THE (O. ZM was added a

solution of di-tert- odlcar THE rra20 mn
‘period.” The mi xt urtro Qscﬁl}ﬁg % edrat o?%}é%"i‘ Ie %Metnﬂ’f’hm ’hﬁ&gﬁcﬁ%ﬁ%%

concentr at %ﬁﬂﬂ%@e%g#emﬁ@thwa’sﬁ P friHE - %‘@ vap pddedzp sgiafon pf drst Py omat ogr aphy
el uted w tappdt@BeRE@MIMn TBF,USre otepa Il miwpanied. [ihk mixture was stimred at room

((LR) - 6- f l1tipeand fd DR bRYosuhed ik refb @ﬂs%)mﬂeé‘ﬂ% silica gel flash chromatography eluted
20(trifl U%&} MAE HH&E&Q& Xr}léhyg(}(jl%?—é—ﬂgor § me )@é&i%ogyl)- - {fSZE Ptazm -yflacetate

(-90% (ﬁre%n % ]gse a%s suc To a
sol ut i “ﬁ"éﬂe%‘ Ry Lp2SA 0 Y"Ji“ﬁﬂa’“éﬁf’lll Sf‘aa%faffr(e‘m’@ﬁ‘“@sﬁ—m?wowd(o 2514)
at 0C was ﬂSW@}vﬂD’f}hea?dde@Ct%}ueous L| OHIN (1 eq) and the m xture was stirred
at OC for 16h or ufmbkbohsibiarsde aperstel &) MudEal dsins ofurFiieomEeban a srader t hese

condi t i onsm& ataaéa%&uemsﬂ@mﬁh @%&&@g%{wms&e Ve%l NS ok Aot € Of

I n_vacu The residue

hydr ol ysi S,

e O o o 5t B o et e SRARERT, e PG ol e B 2 OB, s

dried &ve rm‘N%i 23’(59!3315 fAPHarrildu s tegplraanvas smevkd imacyoe Figyesideeves @l apiet ed

met hyl  estERAHD endriigSirgitielayud Sashadhtdovin dritedriadl glar Iaazma (ﬁméd asd dohcgarag@®l el uting

first wthold¥ddhdfchdadngsand résﬁ%a‘é‘@iftéﬂed@@e{?gﬁ LURNGEOakal ning 1%
P 1.7 o R 08 DoR O EL eIhel fang, cﬁf L, nder i g

‘ swished in 30% EtOAclhexane and dned under high vacuum at °C for 16 hr to give the title compound
- 30 as 2 white solid with de and ee >D3% (checked by chival HPLC) . MS (-APCD m/z 496.0 (M-HY [odp= -
. 1B1%in MeOH
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30 as a white solid with de and ee >95% (checked by chiral FIPLC) . M
(-APCl) wi z 496.0(14-117.- HU'" in MeOH - 39 - Biology The
conmpounds used in the present invention that function as selective DP
antagoni sts typically denonstrate an affinity (R) for DP that is at |east
about 10 times higher (a minetically lower ICl 5value) than the affinity
(1(,) for CRTH2 receptors. Typical DP antagonists used in the present
invention are at |east about 10-fold selective for the DP receptor over the
CRTH2 receptor. Mre particularly, the selective DP receptor antagonist is
at |east about 100 fold selective for the DP receptor relative to the CRTH2
receptor. Ele® nore particularly, the DP selective antagoni st conpound is
at | east about 800-Thd&Pofndd ebdsethayebdntiavehtion tiahvenciid & efapt DP anbgaistst he CR1112

receptor, iyplcaﬁ%demgﬂéat@élfa{‘fﬁit} X @olﬁl Qhatfxs% ledsN\Bodeh s higeFd Ltgx{enéaﬁy 898x]1000

tinmes h ghe n As
‘used he ei naI Hﬁ%ﬁ? bﬁ'ﬁsfgl ectl vgﬁ/ 4%%%?5‘?5%@ “Teﬁg‘%ﬁﬁ'e?egté‘gﬁ?h(?? t he
conpound b?‘?fﬂ&easE @U‘éﬁ‘étf" elergenipriis PPasseptqopyer e BRTHF recaptorg Mers pretisiefiiafh on t hat

i s achi evablegivellP fhpranp@giiisds 4 basedput Wlitbidseletive Siihs DARtdpal kiytivawdid ating t he
(1:5R1C-5e;1er2alr F% pg&: '.a%%orleil;%§ S tgmﬁg%"% ave }r? ug&g&%t%&ﬁ&tg)@m?or t he
CRTH2 recep or o 8’9 mmwe hol ar 0 Gher e %%nn%(g@Laymeﬁ;an ng a

bi ndi nd® afWthvgoPéqﬂﬂww a%ﬁ%‘tﬁm% f?ﬁ*@?ﬁ%ﬁﬁ?&‘*?ep@? hi gher, and a
selectivity for thesbidredepicon ccopend GREHRIyOhodeitted tedFtrecgitolthe 10 fol d, are

| uz eful. EO dofituR mwdﬂgmzf%@m@tm £ 6dhcahbR1dn MhtGOU RV BGbikD eimf[‘é .
adm ni ster nation o e
CAffinity a%% %biectl%S% o%gégjﬁé %ﬁs at %ecg%ﬁlf&ﬁ%%m&%ﬁ%ﬁ%g and CRT112

- Recept or g concenuations The receptor affinity and selectivity of conpounds

at DP dahd CRTH2 wa$erkedls fhaiDR edazonsstsnepd haredh olve gafidithi) dir g CRE aysptarsf
descri bed dbbu AbmarBisiat 2 hiher. dompbunds Biving B Bibding Bir@plty SRTHAGE 80256 2000) 1483:

285- 293, , 3-1172
o et y, 3&%&%@&&; Jimg%ﬁgeﬁ{imﬁc@gﬁﬁ&ﬁg? [‘i?p‘g% J‘brr";“ﬁ&’ %%B%HZ

receptors
( Epst ei n Baiegengtr us Nucl ear Anti gen) ceIIs,(deS|gnated HEK293E cell lines).
Menbrane fractions prepared numthese reconbinant cell Iines were enployed

in equil i bdddihEONGRe: ik Qlid, gang: J;unmtmo &mmﬁn%ﬁa&@éz&izne the
electivity o conpounds at H2 receptors. DP

affinity ap E

and CRTH2 corresponding to full Iength COdI ng- s uences were
subcl oned into the Tappreaioratipiead pilestlying pf coppoues sPRInEFRTER prelssimiid vect or
pCl3P4 (| rusing redigizmy bindidy @sepy 8 dseitled NABIELGRIB Bt €. Hidciam. Rigphpy. actes wer e

prep?reﬂsgmodmemmsu ali SHERY, bl GRY P00 197 {85140, SR aaihien 160, 000
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.graph and the results are ex sed | an - SEM f.or_each group.
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7. A pharmaceutical conposition in accordance with claim6 in the formof a

sust ai ned rel ease tabl et. 8. Use of nicotinic acid or a

pharmaceutically acceptable salt or solvate thereof, a conmpound of formula
ceutically acceptable salt or solvate thereof and atorvastatin

Eor ap
in the é%&gcture of a nedicanment for treating atherosclerosis, :
dyslipidem a or hyperlipidema in the absence of substantial fl ushing.

ABSTRACT METHOD OF TREATI NG ATHEROSCLEROSI S, DYSLI Pl DEM AS AND RELATED
CONDI TI ONS AND PHARMACEUTI CAL COVPOSI TI ONS A met hod of treating

at heroscl erosi s is Hi scllopedmeatai SofhdaRidn MoGmASH [..anot.her .nicotinic
aci d r eceptsirongsbefited forrgulalim ni stered to the pgtﬁlgggfﬁ?tﬁmgﬁ Arbtion with a
DP receptor antagonist. The DP receptor antagonist is admnistered to

reduce, prevent or elimnate flzushin at may ot herwi se occur. Fig. 3
' ) \ “lr;/{“'ozH
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or 2 pharmaceutically acceptable salt or solvate thereof: anid atorvastain e
" mmbm?‘.hgn‘wmg phérmaceutically acceptable carrier: - .. -
o - _,,‘_':A'phgr'ﬁa'acéﬁﬁi;aléom IR
: e PREHACEIRICAT composttion in adcerdanse with claim T
o Sohyats g oo T of niotinic aid aud & DP anfagonist of formula E o 44
or solvaté and atorvastatin thereof in Gombination with's phe rnee e B oF a St
carrier. . . - SR Liwl?lé’amm ‘W"th-? pharmaceutically apceptabig‘*“i*

) oo e 3 ...-;A.ﬁhanﬁéceﬁﬁcal composition in acedrda, . .‘ ‘

| L _ ‘ position in accordance with claim 2 wherein .
the DP antagonist campound E or 2 salt or solvate. thereof'is present in an amount yan ?Iﬂ' )
from about 1.mg to about 500 mg. o

4. A pharmaceutical composition in accordance with any of claims 1-3 in the
form of a tablet or capsule.

5. A pharmaceutical composition in accordance with claim 4 in the form of a
tablet.

6. A pharmaceutical composition in accordance with claim 5 in the form of a
- Sustained release tablet or capsule,

7. A pharmacentical comppsition m accordance with claim 6 in the form of a
sustained release tablet. SRR

g S .
- Use of nicotinic acid or a pharmaceutically acceptable salt or solvate
thereo i 7

| - > & compound of formula E or a phannaceutacally acceptable salt or solvate thereof
an o .

atorvastatin in the manufacture of 2 medicament for treating  atherosclerosis

dyslipidemia or hypertipidemia in the absence of substantial flushing
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ABSTRACT
METHOD OF TREATING ATHEROSCLEROSIS, DYSLIPIDEMIAS AND RELATED
CONDITIONS AND PHARMACEUTICAL COMPOSITIONS

A method of treating atherosclerosis is disclosed whersin nicotinic acid or another
nicotinic acid receptor agonist is administered to the patient in combination with a DP
receptor antagonist. The DP receplor antagonist is administered o reduce, prevent
or eliminate flushing that may otherwise occur.

Fig. 3
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