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ASSOCI ATED DI SEASES Hyperlipidema is an inportant precipitating factor for
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pectoris, carotid artery disease, strokes, cerebral arteriosclerosis, and xanthoma.
There are several forms of circulating blood cholesterol which occur naturally in mammals.
Some forms are considered “bad” cholesterol, while other forms are considered “good”
cholesterol and are essential for good health. The good form of cholestero! has been
established to be HDL. LDL is a *bad” cholesterol. Another form of LDL cholesterol, the
primary bad form, is Lp(a) which is a modified form of LDL, Elevated levels of Lp(a) are
believed to be detrimental and associated with a higher risk for coronary heart disease
(CHD) (see Aésman etal., Am, J. Card., Vol. 77, pp. 1179-1184 (1996); and Bostom et al.,
JAMA, Vo!, 276, No. 7, pp. 544-548 (1996)). Lowering of Lp(a) levels with a combination of
estrogen and progesterone is associated with a fower incidence of detrimental coronary
events (see Shlipak et al., JAMA, Vol. 283, No. 14, pp. 1845-1852 (2000)).



-2 Lowering LDL, the bad formof cholesterol, is now one of the primary
obj ectives of physicians treating patients who have, or who have a high
ri sk of devel opi ng, cardiovascul ar diseases, such as CHD, atherosclerosis,

nmyocardi al _j rction, stroke, cerebral infarction, and ten03| S
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conditions associated therewith.

Toward these ends and others, in one aspect the present invention there is provided a

method of modulating hyperlipidemia and/or conditions associated with hyperlipidemia

comprising administering to a mammal in need thereof a therapeuticaily effective amount of

a compound of formula I

H\ 0 :F'CN
/N\)J\ -
R(CH,n N

wherein
R is substituted adamantyl; and

Nis 0 to 3; in free form or in acid addition salt form.
Furthermore, the present invention relates to the use of a compound of formula |, or a
pharmaceutically acceptable salt thereof, for the manufacture of a medicament for
modulating hyperlipidemia and/or conditions associated with hyperlipidemia.
The invention furthermore relates to a pharmaceutical composition for modulating
hyperlipidemia and/or conditions associated with hyperlipidemia comprising a compound of
formula 1, or a pharmaceutically acceptable salt thereof.
Preferably a method of modulating hyperlipidemia comprising administering to a mammal in
need thereof a therapeutically effective amount of a compound of formula I



Preferably a nethod of nodul ating hyperlipidem a conprising admnistering to
a mmual in need thereof a therapeutically effective amount of a conpound
of fornmula I: WD 03/101448 PCT/EP03/05762 -3 HOCN R(CHn N." V (I)
wherein R iﬁsugﬁ#tuted adamantyl; and Nis O to 3; in free formor in acid
addi tion saPPPoPH* Preferably, the present invention rel REERHRE use of
a conpound of fornmula 1, or a pharnacewgd cally acceptable salt thereof, for
t he manufacture of a nedicament for nodul ating hyperlipidem a. Preferably
the invention furthernore relates to a pharnaceutical conposition for

modul ating hyperlipidem a conprising agconpoyad of formula I, or a

pharmaceutical |y acceptabl e sal tH\t%ﬁ Preterably the present invention
f

relates to the use of a therapeutibq| | f o®{i ve amobunt of a conpound of
formula 1, or a pharnmaceuti ddftip accept ab safft thereof. Preferred are the

conpounds of formulae A or IB: |IT Ol I 11 M~/ \~\\// \\ (1A HO
N R NC- (IB) wherein R represents hydroxy, C -Cralkoxy, C, -C8-al kanoyl oxy
or RS R4 Nwhemgin-O- -, where R4 and A5 independently are C,-C7al kyl or phenyl
whi ch is unsubstituted or substituted by a substituent selected from
C, - C7al kyl R isgubstitaed gdgmanidi @fen and trifl uoronethyl and where R4
additionally is hydrogen; or R4 and RS together represent C3-C6al kyl ene; and
R' repr esehisd to; byfergdarm e in geid aqditiep saltfa@hendent |y represent C,-Cralkyl; in
free form ppeferdbly, HePrédeniinvention refates to the use of a compound of formula |, or a '

pharmaceutically acceptable salt thereof, for the manufacture of a medicament for

modulating hyperlipidemia.

Preferably the invention furthermore relates to a pharmaceutical composition for modulating

hyperlipidemia comprising a compound of formula |, or a pharmaceutically acceptable salt

thereof.

Preferably the present invention relates to the use of a therapeutically effective amount of a

compound of formula 1, or a pharmaceutically acceptable salt thereof,

Preferred are the compounds of formulae |A or |B:

KA
N

(I1A)

(IB)

wherein R’ represents hydroxy, C,-Cralkoxy, C,-Cs-alkanoyloxy or Rs Ry N--CO--O--, where
R4 and Rs independently are C,-Cralkyl or phenyl which is unsubstituted or substituted by a
substituent selected from C,-Csalkyl, Cy-Cralkoxy, halogen and trifluoromethyl and where R,
additionally is hydrogen; or R, and Rg together represent Ca-Cgaltkylene; and R” represents
hydrogen; or R’ and R” independently represent C,-Cyalkyl; in free form or in form of a
pharmaceutically acceptable acid addition salt.

Most preferred is the compound of formula IC:



pharmaceutically acceptable acid addition salt. Mdst preferred is the
conpound of fornula IC. WO 03/101448 PCT/ EP03/05762 -4 HOH (1C also
referred to as pyrrolidine, 1-[3-hydroxy-1-adanmantyl)am no] acetyl-2-cyano-,
(S) and it ceutically acceptable acid addition salts. |In another
preferred 3@8@%@hgﬁe present invention there is provided 793+

nodul ating conditions associated with-Byperlipidem a conprising

adm nistering to a manmal in need thereof a therapeutically effective
anount of a conpound of fornmulae I, IA IB or IC as described above or
pharmaceutical |y acceptable acid addition salts tjereof. Preferably, the
present invention relates to the. use of a therap’ tically effective anount
of a conpound of fornul ae I,rr IB or I§ as de€Scribed above, or a
pharmaceutical | y accept ahb-e—*s her eof J{ for.ithe manufacture of a

medi canent for nodul ating ,A’ﬂljr' ociayed yith hyperlipidem a.
Preferably the invention furthernore relates\to phagﬁﬁceutical conposition
for nodulating conditions associated with hyperli pi la, conprising a
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above, or "a pharraceutically accepta er €of, e manutact ure
of a medi bypasipidemia. | owering VLDL, LDL and Lp(a) levels in

Preferably the invention furthermore relates to a pharmaceutical composition for modulating

conditions associated with hyperlipidemia, comprising a therapeutically effective amount of a
compound of formulae 1, 1A, 1B or IC as described above, or a pharmaceutically acceptable
salt thereof.
Conditions associated with hyperlipidemia include atherosclerosis, angina pectoris, carotid

A artery disease, cerebral arteriosclerosis, xanthoma, CHD, ischemic stroke, restenosis after
angioplasty, peripheral vascular disease, intermittent claudication, myocardial infarction (e.g.
reduction in necrosis), dyslipidemia, post-prandial lipemia.
In another aspect of the present invention there is provided a method of lowering VLDL, LDL
and Lp(a) levels in a mammal comprising administering a therapeutically effective amount of
a compound of formulae |, IA, IB or IC as described above or pharmaceutically acceptable
acid addition saits thereof.
Furthermore, the present invention relates to the use of a therapeutically effective amount of
a compound of formulae |, 1A, IB or IC as described above, or a pharmaceutically acceptable
salt thereof, for the manufacture of a medicament for lowering VLDL, LDL and Lp(a) fevels in
a mammal.
The invention furthermore relates to a pharmaceutical composition for lowering VLDL, LDL
and Lp(a) levels in a mammal, comprising a therapeutically effective amount of a compound
of formulae I, 1A, IB or IC as described above, or a pharmaceuticaily acceptable salt thereof.



a manmal . The invention furthernore relates to a pharmaceutical conposition
for lowering VLDL, LDL and Lp(a) levels in a mammal, conprising a
therapeutically effective amount of a conmpound of fornulae I, IA IBor IC
as descri bed above, or a pharmaceutically acceptable salt thereof. WO

03/101448 QH@P@,;?‘ASOS%Z -5 I'n another aspect of the presgq h‘?;ﬁ pion
there is provided a pharmaceutical conposition conprising a erapeutlcally

ef fective amount of the conpound of forthdae |, IA IBor ICand a
pharmaceutically acceptable carrier. O her objects, features, advantages and
aspects of the present invention will become apparent to those of skill

1|‘ [ omht hfadflg |ah0th§ﬂgspfﬁ&ﬂ tHejiresont m&@ﬂt iﬁn flmtale &Ipfovrflredmaagﬁéumeémmﬁosn%haw 393
shou ener 00 a ol | owi es ende
cl ai e orRPHE00 A bFTRE Bl Erve et ot he RmpRlind fibEsiine b, TE pe

enbodi mentsptarmadetticallp aecdptaite carier. gi ven by way of illust rat lon only.
Various c and difications within t .t _and scope of the

di scl osedr@ﬁ rg%y?%‘ef‘lf fPe: t‘%’a %ﬂ%%gelseaﬁuaf‘@e“‘ %]gl?eewgsgrg UGG ‘@'EB‘?‘P@H’ in the

art from rappdienttotthesefod bkith fromghe folibwing dedchiption] appesped ¢lbirachndaicesmpangingmon
definitio r rein. hr oughout
this spec [&l cé?? o'ggf%%e% "ﬁ%ﬁf Od\r,\@&g%te gn tip% fglfothqsﬁ%gnpﬁwg, ?Hpﬁﬁ%qt and vice
ver sa. Theclaims,drawihes ampkthe ispedificyexamples while iralioating brek#nwldlenmmmtmt tkerount of

conpound n\?etnts&? ake n%ﬁéd t%\h%s} &ﬁi!ulggﬁl?fe’ti . alVa%us%qgg anld eIk wui}un thg Sue:

system or ‘ani na | a researc
cl i ni ci an.spritand saps of thediaglosed inmwawnbnecgmgmddwappareum tinose slolted ipthiei ent "

are used dﬂ‘ﬁtﬁﬁ%ﬂ%@ﬁ@oﬂoﬁﬁ%e' n and include, but are not limted to,

humans, do cats or ses s, cows, nonkeys, rabbits, mce and
| abor at or ﬁ’ﬁ?ﬁsrﬁﬁll@f"'s? ﬁéeqﬁleéff@fqﬂb@omﬁmm argintanded byrthe wasdsandtems at e

refers to 4 hbfeﬁﬁtAs'}HnouBﬁcﬁM i éﬁb‘&mcﬁiéﬁ W@é@uﬁﬁ? is iRtdh dethe Ithqi uction

of a function or condition. For ‘exanple, the conpoung of the pr sent
i nvent i on angiPe8ERd at e hyper!i pi demi a by | owering chol esterol in a human,
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The terms “mammal®, “mammalian organism”, “subject” or "patient” are used
interchangeably herein and include, but are not limited to, hurnans, dogs, cats, horses, pigs,
cows, monkeys, rabbits, mice and laboratory animals. The preferred mammals are humans.
The term “modulate” refers to the treating, prevention, suppression, enhancement or
induction of a function or condition. For example, the compounds of the present invention
can modulate hyperlipidemia by lowering cholesterol in a human, thereby suppressing
hyperlipidemia. -

The term “treating” means the management and care of a human subject for the purpose of
combating the disease, condition or disorder and includes the administration of a compound
of the present invention to prevent the onset of the symptoms or complications, alleviating
the symptoms or complications, or eliminating the disease, condition or disorder.

The term “elevated levels of Lp{a)” as used herein shall mean levels of Lp(a) which subjects
the patient to the risk of vascular, particularly cardiovascular diseases, mediated by Lp(a),
including but not limited to CHD, ischemic stroke, restenosis after angioplasty, peripheral
vascular disease, intermittent claudication, myocardial infarction (e.g. reduction in necrosis),
dyslipidemia and post-prandial lipemia.

The term “hyperlipidemia” refers to the presence of an abnormally elevated level of lipids in
the blood. Hyperlipidemia can appear in at least three forms: (1) hypercholesterolemia, i.e.,



of the present invention to prevent the onset of the synptons or
conplications, alleviating the synptons or conplications, or elimnating
t he di sease, condition or disorder. The term"elevated |levels of Lp(a)" as
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lipoprotein called VLDL,, whose primary function is the endogenous transport of TGs made in

the liver or released by adipose tissue. Through en;ymatic action, VLDL can be either

reduced and taken up by the liver, or transformed into IDL. IDL, is in turn, either taken up by

the liver, or is further modified to form the LDL. LDL is either taken up and broken down by

the liver, or is taken up by extrahepatic tissue. HDL helps remove cholesterol from

peripheral tissues in a process called reverse cholesterol transport.

Exemplary primary hyperlipidemia include, but are not limited to, the following:

1)} Familial hyperchylomicronemia, a rare genetic disorder which causes a deficiency in an
enzyme, LP lipase, that breaks down fat molecules. The LP lipase deficiency can cause the
accumulation of large quantities of fat or lipoproteins in the blood;

2) Familial hypercholesterolemia, a relatively common genetic disorder caused where the
underlying defect is a series of mutations in the LDL receptor gene that result in
malfunctioning LDL receptors and/or absence of the LDL. receptors. This brings about
ineffective clearance of LDL by the LDL receptors resulting in elevated LDL and total_
cholesterol levels in the plasma;
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common i nledited disorder in which the concentration of plasma VLDL is
el evated. This can cause mld to noderately elevated triglyceride |evels
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i ncl ude, but "are no Imted to, the
(and usually not cholesterol levels) and can often be associated with low plasma HDL levels.
Risk factors in exemplary secondary hyperlipidemia include, but are not limited to, the
following: (1) disease risk factors, such as a history of Type 1 diabetes, Type 2 diabetes,
Cushing’s syndrome, hypothyroidism, cholestasis and certain types of renal failure; (2) drug
risk factors, which include, birth control pills; hormones, such as estrogen and
corticosteroids; certain diuretics; and various f-blockers; (3) dietary risk factors include
dietary fat intake per total calories greater than 40%; saturated fat intake per total calories
greater than 10%; cholesterol intake greater than 300 mg per day; habitual and excessive
alcohol use; bulimia, anorexia nervosa, and obesity.
“Pharmaceutically acceptable salt(s)” refer to the non-toxic alkali metal, alkaline earth metal,
and ammonium salts commonly used in the pharmaceutical industry incfuding the sodium,
potassium, lithium, calcium, magnesium, barium, ammonium and protamine zinc salts, which
are prepared by methods well-known in the art. The term also includes non-toxic acid
addition salts, which are generally prepared by reacting the compounds of the present
invention with a suitable organic or inorganic acid. Representative salts include, but are not
limited to, the hydrochloride, hydrobromide, sulfate, bisulfate, acetate, oxalate, valerate,
oleate, laurate, borate, benzoate, lactate, phosphate, tosylate, citrate, maleate, fumarate,

succinate, tartrate, napsylate and the like.
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Desi gn of Prodrugs, Elsevi elgy Am;terdam (1985)). An
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therapeutically effective amunt of a conpound of formula I: HO CN

wherein

R is substituted adamantyl; and

N is 0 to 3: in free form or in acid addition salt form.

Preferred are the compounds of formulae {A or IB:
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\N RICHnll~ wherein Ris substituted adamantyl; and Nis O to 3; in free
formor in acid addition salt form Preferred are the conpounds of fornul ae
lAor IBB R JJ HON 11 \\// No (IA) R N R NO (IB) WO 03/101448

PCT/ EPO3/ 05762 . -9 wherein R represents hydroxy, Cl-Cral kox
Cl- Ca- al kandP? 8PP RS R& N--CO--O, where R4 and R5 deBéﬁB‘Ef?ﬂﬁfr are

Cl- Cr7al kyl or phenyl which is unsubstltuged or substituted by a substituent
sel ected from Cl-Cral kyl, Cl1-Cral koxy, hal ogen and trifluoronethyl and where
R4 additionally is hydrogen; or R4 and R5 toget her repr esent C3- Chal kyl ene;
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Most preferred is the compound of formula IC:

4
HO H\iN <

also referred to as pyrrolidine, 1-[3-hydroxy-1-adamantyl)amino] acetyl-2-cyano-, {S) or its
pharmaceutically acceptable acid addition salts.

Another aspect of the present invention provides a method of modulating conditions
associated with hyperlipidemia comprising administering to a mammal in need thereof a
therapeutically effective amount of a compound of formuta I:

0 CN
N
R{CH)n N

wherein
R is substituted adamantyl; and

N is 0 to 3: in free form or in acid addition salt form.

Preferred are the compounds of formulae IA or I1B:

(1A)



N RICH2)n~ N (1) wherein Ris substituted adamantyl; and Nis O to 3; in
free formor in acid addition salt form Preferred are the conpounds of
formulae 1A or IB: | ORN- Nn (IA) WO 03/101448 PCT/ EP03/ 05762 -10- R' 67
i R N NC~_§;§% erein R represents hydroxy, Cl-Cr7al koxy

Cl- C3- al kanB BI85 R4 N--CO-O -, where R4 and RS iBSJOPRHAIR 1y are
Cl- Cr7al kyl or phenyl which is unsubstityhed or substituted by a substituent
sel ected from Cl-Cral kyl, Cl1-Cral koxy, hal ogen and trifluoronethyl and where
R4 additionally is hydrogen; or R4 and R5 together represent C3-Cral kyl ene;
and R' represents hydrogen; or R and R' independently represent
Cl-Cralkyl; in free formor ingformof a phar 6eutically acceptabl e acid
addition salt. Especially pref-rred?\s t compgdnd of formula IC. HO N 11

H\\// ~\NO (1C) and its phacseeeutilcal | }j acceptabl e acid addition salts.
Included with the scope ¢f t es ' on, are pharmaceutically
acceptabl e salts and phar s cally acceptabl g acid addition salts of the
conpounds of fornulae |, |4 and 1C. The oundggpf this invention,
conpounds I, IA IB and IC, are disclosed in U S. Paten No. 6, 166, 063

i ssued Decwheinein R2@pre2ots hydrasoRCT-CoalkdxXy cGi-Coaikandylogy, 4 Bé B, prHOIO-he dvherbune 15,

2000, the @isgl LG ' r ren erein
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substituent selected from C;-Cralkyl, C,-Cralkoxy, halogen and triflucromethyl and where R,
additionally is hydrogen; or R; and Rs together represent C;-Cgalkylene; and R” represents
hydrogen; or R and R” independently represent Cy-C,alkyl; in free form or in form of a

pharmaceutically acceptable acid addition salt.

Especially preferred is the compound of farmula IC:

4
0 ‘ H\J\N

and its pharmaceutically acceptable acid addition salts.

Included with the scope of the present invention are pharmaceutically acceptable salts and
pharmaceutically acceptable acid addition salts of the compounds of formulae |, 1A, IB and
IC.

The compounds of this invention, compounds |, IA, 1B and IC, are disclosed in U.S. Patent
No. 6, 166,063 issued December 26, 2000 and PCT publication WO 00/34241 published
June 15, 2000, the disclosures of which are hereby incorporated by reference herein in their
entirety as if set forth in full herein.

‘Conditions associated with hyperlipidemia include, but are not limited to, atherosclerosis,
angina pectoris, carotid artery disease, cerebral arteriosclerosis, xanthoma, CHD, ischemic
stroke, restenosis after angioplasty, peripheral vascular disease, intermittent claudication,
myocardial infarction, dyslipidemia, post-prandial lipemia.

Another aspect of the present invention relates to lowering levels of Lp(a}), LDL and/or VLDL
in a mammal comprising administering a therapeutically effective amount of a compound of
formutae 1, 1A, B or IC to a mammal.



Condi ti ons associated with hyperlipidem a include, but are not limted to,

at heroscl erosis, angina pectoris, carotid artery di sease, cerebral
arteriosclerosis, xanthoma, CHD, ischemic stroke, restenosis after
angi opl asty, peripheral vascul ar disease, intermttent claudication,
nmyocardi al i gy fold@n, dysiipidema, post-prandial |ipem ap .ﬁﬁ@%@ £t aspect
of the present 1nvention relates to lowering | evels of Lp(ag and/ or
VLDL in a mammal conprising adm nister-iing a therapeutically effective
anount of a conpound of forrmulae I, IA [IBor ICto a manal. W 03/101448
PCT/ EPO3/ 05762 -11 In yet another aspect of the present invention there are

provi ded phﬁeﬁﬁﬁ&h@r'd&ﬁéct of:fhmmdehﬂ |ﬁ>Jé‘ﬁt|§rPt'ﬁBfe' &baawmea*aﬁaﬁf%u&ﬂcaﬁl ly effective
amount of the corrgoun formul a an acid addition salt thereof and a

phar naceut FBPYsjfio %egﬁ@rgsmgea @swe@wa'%ﬁfféﬁfyﬁawqpnt pldhe eepprRund @f fosmpla) on
-{2-[5- cyagpamé ada.rbresawtﬁéfba%atafwﬁhnﬁdaenmnﬁwebtasre%ﬁm pr@aéfabw thgi ne or

biar maceut PORUP o) B AU RO erarsey D o aees RYTaHne &
pyrrolidi ngg)- 11-{([331y&k§dv-¢>ayﬁaﬂnanWéﬁ&l@%ﬂﬁb@ﬁbmne?chan@iaﬂnadeﬁﬁoallﬂ_ he
C

orres din utical ly acceptable

ggrgouggzl lg;‘i?}f a@@”ﬁagth%‘ﬁ % f%’@ '}‘?éﬁ’"mo 'ﬁr?é!gﬁ'%? i ‘EY%?Wﬁkeutlcal |y

accept abl eadaﬁantﬁ)ramu&j}abetyl-fa@yames)l y, one or nore other conventional
phar maceut enteral |

Form of -t abfereneuif€rt @uile 1 snd el ofesponsing parmpesoly Hoperfatie ad

i nt r avenouadtdition salts, meayf s sombinesitwithiohe of mprclabhaceuticary | aecr@tam- cHAfIS AR, 0NS .
The enteral and arent er al ar ed nvent i onal

Toans. ThaCRBRBly. R SOnSH Sinet paner it PrERrGe g PG A RRe LT ol |y
accept abl eenteratly, sagl dortliyoim thafdrs,of tabletd) eagsales)daplets) eton bopa&mtenraw eand

Cibstance. FRAPPESE bkl Sran bierle KRR o i S i ol et "'
hyper | i pi dpareatetahdoropositions oay be peaparedtbydonventiona) peahs.pi deni a and for

compost 11 ot gamshay BiPirutfan@el Shrierphuind BralbeitEapdEride 3¢ ="

conpounds edditioprsatis,anay, be fnuhuhtédﬁgtq dnterel anid pazarteralfphatmeaceuticat cyrappositibes eof  and

each of t I form
org Sogu COMANATEL ARouTEY yRAcTBLBRES il b arEiaslo HBIAGAY wbaiy & 17
raceni ¢ f opreverfing hmkmidemg ag@cqmjmgesassomated with hyperlipidemia and for Iowenng

levels of Lp{a), LDL and/or VLDL, in unit dosage form and such compositions comprising a
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pharmaceutically acceptable carrier.

The compounds of formula |, including those of each of the subscopes thereof and each of
the examples, may be administered in enantiomerically pure form, e.g. >98%, prelerably
>99%; or together with the R enantiomer, é.g., in racemic form. The above dosage ranges
are based on the compounds of formula | (excluding the amount of the R enantiomer).

The precise dosage of the compounds of formula 1, and their corresponding
pharmacsutically acceptable acid addition salts, to be employed for modulating, treating or
preventing hyperlipidemia and conditions associated with hyperlipidemia, and for lowering
levels of Lp(a), LDL and/or VLDL, depends upon several factors, including the host, the
nature and the severity of the condition being treated, the mode ot administration and the
particular compound employed. However, in general, hyperlipidemia and conditions
associated with hyperlipidemia are effectively treated when compounds of formula |, or a
corresponding pharmaceutically acceptable acid addition salt, is administered enterally, e.g.,
orally or parenterally, e.g., intravenously, preferably orally, at a daily dosage of

0.002-5 mg/kg, preferably 0.02-2.5 mg/kg body weight or, for most larger primates, a daily
dosage of 0.1-250 mg/kg, preferably 1-100 mg/kg. A typical oral dosage unit is
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t he gener awell as administration of a compound of formula 1 (or formulae 1A, 1B or IC) and each active
agent in its own separate pharmaceutical dosage formulation. For example, a compound of
formula I and an HMG-CoA reductase inhibitor can be administered to the human subject
together in a single oral dosage composition, such as a tablet or capsule, or each agent can
be administered in Separate oral dosage formulations. Where separate dosage formulations
are used, a compound of formula | and one or more additional active agents can be
administered at essentially the same time, i.e., concurrently; or at separately staggered
times, i.e., sequentially. Combination therapy is understood to include all these regimens.
Thus the invention furthermore relates to a combination especially a pharmaceutical
combination, such as a combined preparation or pharmaceutical composition, respectively,
comprising a compound of formula | preferably a compound of formula IA, IB or IC, or a
pharmaceutically acceptable salt thereof and at least one active agent setected from the
group consisting of an antihyperlipidemic agent; a plasma HDL-raising agent; an
antihypercholesterolemic agent, such as a cholesterol biosynthesis inhibitor, e.g., an
HMG-CoA reductase inhibitor (also referred to as statins, such as lovastatin, simvastatin,
pravastatin, fluvastatin and atorvastatin), an HMG-CoA synthase inhibitor, a squalene



structure of formula I (or fornmulae IA 1B or IC) and one or nore additional
active agents, as well as admnistration of a conpound of fornmula I (or
formulae IA [IBor IC) and each active agent in its own separate
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together in a single oral dosage conposigi.on, such as a tablet or capsule,
or each agent can be administered in separate oral dosage formul ations.
Wher e separate dosage formul ations are used, a conpound of fornula I and
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formula 1A, 1B or IC, and at least cne compound selected from (b) an antihyperlipidemic

agent; a plasma HDL-raising agent; an antihypercholesterolemic agent, such as a
cholesterol biosynthesis inhibitor, 6.9., an HMG-CoA reductase inhibitor (also referred to as
statins, such as lovastatin, simvastatin, pravastatin, fluvastatin and atorvastatin), an HMG-
CoA synthase inhibitor, a squalene epoxidase inhibitor or a squalene synthetase inhibitor
(also known as squalene synthase inhibitor); an ACAT inhibitor, such as melinamide;
probucol; nicotinic acid and the salts thereof and niacinamide; a cholesterol absorption
inhibitor, such as B-sitosterol or ezetimibe; a bile acid sequestrant anion exchange resin,
such as cholestyramine, colestipol or dialkylaminoalkyl derivatives of a cross-linked dextran;
an LDL receptor inducer; a cholesterol absorption inhibitor such as ezitimibe; fibrates, such
as clofibrate, bezafibrate, fenofibrate and gemfibrozil ; vitamin B6 (also known as pyridoxine)
and the pharmaceutically acceptable salts thereof, such as the HCI salt; vitamin B12 (also
known as cyanocobalamin); vitamin B3 (also known as nicotinic acid and niacinamide,
supra); anti-oxidant vitamins, such as vitamin C and E and $-carotene; a Bblocker; an
angiotensin Il receptor (AT,) antagonist; an angiotensin-converting enzyme inhibitor; a renin



receptor antagonists; and aspirin. As noted above, the conpounds of formula
| can be admnistered in conbination with nore than one additional active
agent, for exanple, a conbination of a conmpound of forrmula I with an

HMG- CoA reduct ase inhibitor, e.g., Ilovastatin, sinvastatin, atorvastatin

and pravast #ARA%UMY aspirin, or a conpound of fornula I RGTEPOXESTEMG. CoA

reductase inhibitor and a p- bl ocker . Thyg.the invention furthernore rel ates
to a conbination especially a pharnmaceutical conbination, which conprises
(a) a conpound of formula I preferably a conmpound of formula IA 1B or IC
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salts thereof such as the HCl salt; vitamn 13112 (also known as
cyanocobal G@mbig\atioo ias dasanibed abeNeswhichvis wsombined, oenanation ot adhamracautisel nani de,
supra); angd &g kgant vitamns, such as vitanmn C and E and a-carotene; a
[err] Dbl ocker angiotensin Il receptor (AT,) antagonist; an
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formula | preferably a compound of formula IA, 1B or IC, and at least one compound
selected from the group (b)

A pharmaceutical composition comprising a quantity which is jointly therapeutically effective
against herein mentioned diseases of a combination as described above and at least one
pharmaceutically acceptable carrier.

The term “at least one active agent” shall rean that in addition to the compound of formula
(1) one or more, for example two, furthermore thres, active ingredients as specified
according to the present invention can be combined.

The invention furthermore relates to a method for modulating conditions associated with
hyperlipidemia and/or for lowering VLDL, LDL and Lp(a) levels in a mammal, comprising
administering to a mammal in need thereof a therapeutically effective amount of a compound

of formula I:



pharmaceutically acceptable salt and optionally at |east one

phar maceutically acceptable carrier; for sinmultaneous, separate or
sequenti al use. Conbination as descri bed above which is a conbined,
preparation or a pharmaceutical conposition. A pharmaceutical conposition

conpri sing i.nation which conprises (a) a conpound of I,
preferably gog]gﬂrrgfgﬁsﬁd of formula IA 1B or IC and at Ieasﬁc{gﬁégﬁ%ﬁ%ound

selected fromthe group (b) and wherei ni8he active ingredients are present
i ndependently of each other in free formor in the formof a
pharmaceutically acceptable salt and optionally at |east one

phar maceutical ly acceptable carrjer. A gharnmaggutical conposition conprising
a quantity which is jointly therﬁpe%(:ghl y eftective against herein

menti oned di seases of a conbi nati oN rises (a) a conpound of
formula | preferably a conpdii#f®®f fofmul & 1A JIB or IC, and at |east one
conpound selected fromthe group (b) A ph ceutiﬂal conposi.tion
conprising a quantity which is jointly therapeutically effective against
her ei n newheseled di seases of a conbination as described above and at | east
one pharmaceutically acceptable carrier. The term"at |east one active
agent " shdtis sybditutechadamantdddi ti on to the conpound of formula (1) one or
nmore, for exanple two, furthernore three, active ingredients as specified
accor di ng N § &1R&: Briesdenm orip argiagditiensaltde@ms @adi ned. The invention
furthernore relates to a nmethod for nodul ating conditions associated with
hyper | i pi FBRIhe" al¥? 88etor | owering VLDL, LDL and Lp(a) levels in a mammal ,

conpr i si ngrheasl@hitrstighdrigrd ﬁéia@emmﬁ@thseidfla@ﬁ&%éo@@ﬁ&%orﬁoiﬁélﬂh%@ﬁgﬁdi ly
effective anmount, of a conpound of fornmula I: WO 03/101448 PCT/ EPO3/ 05762

-15- H\ Noppeyed giforuia ;) wherein R is substituted adamantyl :
0O CN
p \/IL Y
N0
R(CH,)n N
@)

wherein
R is substituted adamantyl;
N is 0 to 3; in free form or in acid addition sait form; and

another active agent, for the manufacture of a medicament for modulating hyperlipidemia,
for modulating conditions associated with hyperlipidemia and/or for lowering VLDL, LDL and
Lp(a) levels in a mammal.

The invention furthermore relates to the use of a pharmaceutical combination as described
herein for the manufacture of a medicament for modulating hyperlipidemia, for modulating
conditions associated with hyperlipidemia and/or for lowering VLDL, LDL and Lp(a) levels in
a mammal.

The invention furthermore relates to uses or methods of treatment as described herein,
wherein the compound of formula | is administered in the form of a pharmaceutical
combination or composition as described above,

The invention furthermore relates to a pharmaceutical composition for lowering VLDL, LDL
and Lp{a) levels in a mammal, comprising a combination as described herein, or a
pharmaceutically acceptable salt thereof.

Preferred compounds of formula | are compounds of formula IA, IB or IC as described

herein.



Nis Oto 3; infree formor in acid addition salt form and another active
agent. The invention furthernore relates to the use of a pharnaceuti cal

combi nation conprising a conpound of formula I: HOGCN NR(CH)n"IN." >V
(g V\herein}‘%iﬁ éastltuted adamantyl; Nis O to 3; in free formor in acid
addi tion sal'C ® ?IFF?I and another active agent, for the mandfiH&PEF 2

medi cament for nodul ati ng hyperlipi dem.gg. for nodul ati ng conditions
associated with hyperlipidem a and/or for |lowering VLDL, LDL and Lp(a)

| evels in a manmal . The invention furthernore relates to the use of a
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associ at edcamnoh!tlbayperl [ pi dem a and/or for lowering VLDL, LDL and Lp(a)
levels in a mammal . The invention furthernore relates to uses or nethods of
treat ment Aphgraeeeutisalcomppsition as deseriksidraboiecaraprisingreoquantityovhinll isjointly s

admi ni sterg ,ab@utfca_@ difaEiled aﬁsﬁ%’ﬁ?&@ﬁéﬂeﬁ%seaﬁat A Sar]%}ﬁb%tiﬁﬁ a$ 85@%9@& on as

descri bed above he I nve t|o rnore re arnmaceuti cal
conposi t i o#boveend atieast age phaumaceyticallyaseeptaiesartievel s in a namal , corrprl si ng

a conbi nat Tmt%%tuﬂ?éﬁﬁé Q&Qe Qﬁérﬁé ﬂienﬁﬂed%y g@ﬁ&fc‘”ﬂ?“fr‘%&leea?@ Eﬁérf%ﬁ KEaI B or

thereof. Preferred rrpoun s of formil are Cco Ol’m.l

| C as descam%adftlwféhmstamr@wrmmw ‘ﬁ@wl\m@lngwwrommta@em A&k i on as
descri bed p@ame nm@rhetbnaﬁeag mﬁsrwd?eqhubwaﬁ&e) ath&&ﬁsgﬁdﬂ%%d@&@gbmis
Y,

conposi ti on. phar maceut i cal osition as descri rising a

quantity V\Pﬁrﬁtﬁ’ ineorpsatad PV reference ny person skilled in the art is fully enabled to i entlfy the
active agents and, based on these references, likewise enabled ioc manufacture and test the
pharmaceutical indications and properiies in standard test models, both in vitro and in vivo.
The corresponding active ingredients or a pharmaceutically acceptable saits thereof may
also be used in form of a solvate, such as a hydrate or including other solvents, used for
crystallization,
The compounds to be combined can be present as pharmaceutically acceptable salts. If
these compounds have, for example, at least one basic center, they can form acid addition
salts. Corresponding acid addition salts can also be formed having, if desired, an
additionally present basic center. The compounds having an acid group (for example
COOH) can also form salts with bases.
All the more surprising is the experimental finding that the combined administration of
formula | or a salt thereof and a therapeutic agent (active agent) selected from the group
mentioned below results not only in a beneficial, especially a synergistic, therapeutic effect,
but also in additional benefits resulting from the combined treatment and further surprising
beneficial effects compared to a monotherapy applying only one of the pharmaceutically
active compounds used in the combinations disclosed herein.
It can be shown by established test models and especially those test models described
herein that the combination of the compound of formula (1) with a therapeutic agent selected
from the group described herein results in a more effective prevention or preferably
treatment of diseases specified herein. In particular, it can be shown by established test
models and especially those test models described herein that the combination of the
present invention resuits in a more effective prevention or preferably treatment of diseases
specified hereinafter.
If taken simultaneously, this results not only in a further enhanced beneficial, especially a
synergistic, therapeutic effect, but also in additional benefits resulting from the simultaneous



therapeutically effective against herein nentioned di seases of a conbi nation
as described above and at | east one pharnaceutically acceptable carrier.
The structure of the active agents identified by generic or tradenanes nay
be taken fr h actual edition of the standard conpendi "Th Merck

| ndex" or f‘?@#‘%"&@f‘%bases e.g. Patents International (e %

Publ i cations). The correspondi ng contenf7ihereof is hereby |ncorporat ed by
reference. Any person skilled In the art is fully enabled to identify the
active agents and, based on these references, |ikew se enabled to
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hereinbefore and hereinafter may be used for simultaneous use or sequential use in any

order, for separate use or as a fixed combination.

Further benefits when applying the composition of the present invention are that lower doses
of the individual drugs to be combined according to the present invention can be used to
reduce the dosage, for example, that the dosages need not only often be smaller but are
also applied less frequently, or can be used in order to diminish the incidence of side effects.
This is in accordance with the desires and requirements of the patients to be treated.
Preferably, the jointly therapeutically effective amounts of the active agents according to the
combination of the present invention can be administered simultaneously or sequentially in
any order, separately or in a fixed combination.

Ah example of combination therapy that modulates (prevents the onset of the symptoms or
complications associated) atherosclerosls, wherein a compound of formula [ is administered
in combination with one or more of the following active agents (b): an antihyperlipidemic
agent; a plasma HDL-raising agent; an antihypercholesterclemic agent, such as a
cholestero} biosynthesis inhibitor, e.g., an HMG-CoA reductase inhibitor (also referred to as
statins, such as lovastatin, simvastatin, pravastatin, fluvastatin and atorvastatin), an HMG-



WO 03/ 101448 PCT/ EPO3/ 05762 -17 treatnent such as a surprising prolongation
of efficacy, a broader variety of therapeutic treatnment and surprising
beneficial effects, e.g. less increase of weight, on diseases and

conditions associated with diabetes nellitus, for a nunber of conbinations
as describ n. Moreover, for a human patient, espe ’ﬁhh¥ el der |
peopl e, |t%ﬁgzﬂ5¥egconvenlent and easier to renenber to ?g md%éablets gt
the sane tinme, e.g. before a neal, than8-staggered in tine, i.e. according
to a nore conplicated treatnment schedule. Mire preferably, both active
ingredients are adm nistered as a fixed conbination, i.e. as a single
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lovastatin, simvastatin, atorvastatin and pravastatin; and aspirin, or a compound of formula |

with an HMG-CoA reductase inhibitor and a B-blocker,

A further example of a preferred combination therapy can be seen in modulating

hyperlipidemia, wherein the compounds of formula [ can be effectively used in combination
with, for example, statins, i.e., fluvastatin, lovastatin, pravastatin, atosvastatin or simvastatin;
bile acid-binding resins, i.e., colestipol or cholestyramine; nicotinic acid, probucol,
B-carotene, vitamin E or vitamin C. Preferably the compound of formula I is a compound of
formula IC. Preferably the active agent (b) is selected from the group consisting of
fluvastatin, lovastatin, pravastatin, atorvastatin or simvastatin.

A further aspect of the present invention is a kit for the prevention of, delay of progression
of, treatment of a disease or condition according to the present invention comprising

(a) an amount of a compound of formula | or a pharmaceutically acceptable salt thereof in
a first unit dosage form;

(b) an amount of at least one therapeutic agent selected from the group consisting of
components (active agents (b))} as described above, or, in each case, where appropriate, a
pharmaceutically acceptable salt thereof in a second etc. unit dosage form; and

(c) acontainer for containing said first, second ete, unit forms.



conplications associ ated) atherosclerosis, wherein a conmpound of formula I
Is adm nistered in conbination with one or nore of the follow ng active
agents (b): an antihyperlipidemc agent; a plasma HDL-raising agent; an
anti hyperchol est erol em ¢ agent, such as a cholesterol biosynthesis

i nhi bi tor, YOMIY] HVG CoA reductase inhibitor (al so ref BEFEBR05763s
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formila | séqueptiat ggpound of formula IC Preferably the active agent (b) is

selected fromthe group consisti n% of i ) .
_ In a preferred embodiment, the (comimaercial) product is a commercial package comprising

as active ingredients the combination according to the present invention (in the form of two
or three or more separate units of the components as described above, together with
instructions for its simultaneous, separate or sequential use, or any combination thereof, in
the delay of brogression or treatment of the diseases as mentioned herein.

Preferred compounds of formula | are compounds of formula IA, IB or IC as described
herein. Preferred active agenis (b) are described above

All the preferences mentioned herein apply to the combination, composition, use, method of
treatment, “kit of parts” and commercial package of the invention.

These pharmaceutical preparations are for enteral, such as oral, and also rectal or
parenteral, administration to homeotherms, with the preparations comprising the
pharmacological active compound either alone or together with customary pharmaceutical
auxiliary substances. For example, the pharmaceutical preparations consist of from about
0.1 % 10 90 %, preferably of from about 1 % to about 80 %, of the active compound.
Pharmaceutical preparations for enteral or parenteral, and also for ocular, administration are,



fluvastatin, lovastatin, pravastatin, atorvastatin or simvastatin. A further
aspect of the present invention is a kit for the prevention of, delay of
progression of, treatnment of a disease or condition according to the
present invention conprising (a) an amount of a conpound of fornula |I or a
phar maceut i LAY 4Bcept abl e salt thereof in a first unit PSRN E m (b)
an anmount of at |east one therapeutic agent selected fromthe group

consi sting of conponents (active agents (b)) as described above, or, in
each case, where appropriate, a pharmaceutically acceptable salt thereof in
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I nvention t so relates to a Ki| parts conprising (a) an amount of a
conpound direfeaeditivsages tor the ashr ingredignis ohtheyphateaosutiasd comkinationjaceasdington  a

first uni t:hé’ﬁ\%@ﬂﬁ irfvBhtbh awaneﬁagtearaahw ﬁé&fiv@&oshg%t?%s;‘(@a&%ll# {Hosa Ak hfe 208Nt

sel ected fromthe gro_uB cons Ing o compon ct1ve agents) as
descri bed cap@gcigly availgbleach case, where appropriate, a pharmaceutically

accept abl ‘No‘iﬁbﬁyf fsnhgtggég{eiof bfal hdfinfsRATBROAn h¥StoMimaletaff do¥e dTRom sHRRAT Mo UNi TS

of the conponen [ bed above. The invention furthernore relatesS to a
conmmer ci alabpecieadeg ie dnbr eulimatpd #@- fembrtieat Plampproximateln 7B kg ioweighs. pr esent
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sequential use. 1n a preferred enbodi nent, the (commercial) product is a
commer ci aladpnistagen. bhemepthaimig species, age and/or individual condition.

The pharmaceutical preparation will be supplied in the form of suitable dosage unit form, for
example, a capsule or tablet, and comprising an amount, being together with the further

component(s) jointly effective, e.g.

The doses of compounds of formula (1) to be administered to warm-blooded animals, for
example human beings, of, for example, approximately 70 kg body weight, especially the
doses effective in the inhibition of the enzyme renin, e.g. in lowering blood pressure and/or in
improving the symptoms of glaucoma, are from approximately 3 mg to approximately 3g,
preferably from approximately 10mg to approximately 1 g, for example approximately from
20mg to 200mg, per person per day, divided preferably into 1 to 4 single doses which may,
for example, be of the same size. Usually, children receive about half of the adult dose. The
dose necessary for each individual can be monitored, for example by measuring the serum
concentration of the active ingredient, and adjusted to an optimum level. Single doses
comprise, for example, 10, 40 or 100 mg per adult patient.

EXAMPLES
The present invention is further described by the following example. The example is provided
solely to illustrate the invention by reference to specific embodiments. This exemplification,



as active ingredients the conbination according to the present invention (in
the formof two or three or nore separate units of the conponents as

descri bed above, together with instructions for its simultaneous, separate
or sequentlal use or any conbi nation thereof, in the delay of ression
or treat menVOIOMMS §i seases as mentioned herein. Preferreﬁg fF.‘)] gs of
formula | are conpounds of formula IA _bB_.or 1C as descri bed herei n.
Preferred active agents (b) are described above Al the preferences
mentioned herein apply to the conbinati on, corrposition use, method of

t r eat ment . " an r a e of th nti-on. These
phar maceut‘P"(‘:'él"guﬁtfeé'ﬂgfc@%@b?ﬂec Fésﬁéh}eé?‘%ﬁ EB?FQ?%F’B'%QY E&ejw&atgpggr rect al

or par entghcainscriaé therdcspe sitth@distiesedinventidner ns, with the preparati ons
conprising the pharmacol ogical active conpound either alone or together

W th customai gm%gqceutlcal auxiliary substances. For exanple, the

phar maceuti cal arations consist of fromabout 0.1 %to 90 % preferably
of fromabout 1 %to about 80 % of the active conpound. Pharnaceuti cal

pr epar at i olRealyaiien efithe eHigctoel gomponngd Gaen human pidprofies ocul ar adm' ni stration
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as coated I . capsul es or @ﬁosmo ul es.
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processes. Thus har maceuti c pr eparati ons oral "use can be obtained

by conbi ni suditwas tﬁ@‘tﬁﬁﬁl@“@d’ﬁﬁé‘%ﬂef 'Qﬂist Redes 1 wastheifesrayaeks piigr tejtheibegigning
granul ati ng tRe ekt Wit p%o@b@ﬁéﬁﬁ?ﬁ@el&@n@'b@g@’thé‘ﬁﬁual'sfud bBAH W Jﬂhen S bl et

necessary, processi tg the m xture or r anul e into tab ets or c
g

cores af t werefrgated yith ga@aoung i@atﬁceoramﬁw studeniyvas Meels4 and dharnsiagt of t he

active conpadifitr fRaMoG8PREEk APeRoyari ety of fact ors, such as node of
adm ni strati on, honeotherm ¢ species, age and/or i ndi vi dual condi ti on.

Preferred Baienlgaery mndemized i3 takio of g ém%ﬂiwswommnﬁiﬁamém pRG@ a day

conbi nat i oRCERHPILADIC & 10b|?ﬁg omrwacbw emhd m.eﬁt&eeéeh@a%awbamblsﬂ
effective dosa es, especia ose are commerci al K avai | abl

Nor mal |y, mW”FﬁEe@ﬁs@eﬁ'ﬂaﬁr a‘%e@ ’ﬂﬁé?ﬁlgﬁsdﬂtheaﬂ”ddpd:ra&%‘tﬁﬂ ggdapy dose of
from about oLikpan“amb for f@éﬁﬂgbb@ﬁQaﬁiﬁhﬂgﬁaWwedkett etdy @9y Wedk -2aA6 WeeR2ldngak Of

on e Ve | SBAIGTRG GRS aitisekd (el and Week s (= encpaint. Bhhe two” " PSS
inpatient test days, the total caloric intake of breakfast, lunch and dinner was standardized
and standard test meals were administered in place of breakfast and dinner. Triglycerides,
total cholesterol and lipid fractions (LDL, VLDL and HDL) were measured during 24 hours
following the breakfast standard meal,
On the three outpatient test days, patients fasted for at least 7 hours (i.e., no food or drinks
(except water) after midnight on the day before the scheduled visit) and attended between
07.00 and 10.00 h and did not take the morning dose of compound IC.
On the two inpatient test days, patients fasted for at least 7 hours, i.e., no food or drinks
(except water) after midnight on the day before the scheduled visit, and attended the clinic at
07.00 h. On each of the two test days, the total caloric intake during 24 hours was
standardized and standard test meals were administered for breakfast (about 08.00 h) and
dinner (about 18.00 h). Lunch was taken at approximately 13.00 h, On Day 1, no
compound IC was administered but at Week 4, patients took compound IC as normal,
30 minutes before the standard breakfast, Triglycerides, total cholesterol and lipid fractions
(LDL, VLDL and HDL) were evaluated. Triglycerides, total cholesterol and HDL were
measured and LDL and VLDL calculated according to the method of Friedewald et al.,



adm ni stration, homeot herm c species, age and/or individual condition. The
phar maceuti cal preparation will be supplied in the formof suitable dosage
unit form for exanple, a capsule or tablet, and conprising an anount,
bei ng togetper w the further conponent(s) jointly eff i . The
doses of co dﬁﬁ%&a%f formula (1) to be admnistered to mgf ’%ﬁ%@%@
animal s, for exanple human beings, of -gpor exanple, approximtely 70 kg

body wei ght, especially the doses effective in the inhibition of the enzyne
renin, e.g. in lowering blood pressure and/or in inproving the synptons of

appr oxt mat Ergatsho HBRER G SRl BhbL PP ey ERRe R EhGekias B ing pafoY ) O
20ng to 20hegrepaetive Cestdfugp’ IClida@hentl VoldtR) Nor &fppr 488-$02 (1982)L to 4 single
recer ve. atiraln o v infsiBOR mpofagl ifked Rieterascarifigyoayes doef "

i ndi vi dual chobestebs, iinardosidil, cdngrarekiamidcebdy neasuring the serum

Sngte. dosW il b Rfeslft biFubd e Bl sotiy] ey S wftbleRighd 7

EXAMPLES cBneinprefered varsiomsithemof,iother versions ardgoesiblb svithbuwt departifipfromvheng

exanpl e. The. [ i . 1] lus i | y

ot or ence St ENEERPE of heldh bl eraBil intelhd epon ™Al rGehilf Ard .S

PCT/ EP03/ Osidgghers)2efemhd tchdreinasa herebnigcarporated by sefersnte in theipentirety a$ if shie

i nvention, ortray the limtations or circunscribe the scope of

t he disclggg@ﬁﬁHggﬁ??bn. 1. Exanple 1 Evaluation of the effects of conpound
| C on human lipid profiles Sixty (60) patients conprised of male and
non-fertile femal e patients aged at |east 30 years wth a diagnosis of Type
2 diabetes nellitus of at |east three nonths duration, who have been
treated with diet alone for at | east one nonth prior to study entry were

sel ected. The study was broken down into two periods. Period 1 was the four
weeks prior to the beginning of the study, with period 2 being four weeks
and being the actual study period when patients were treated with conpound
| C. Accordingly, study entry was Wek -4 and the endpoint was after the
fourth week of Period 2. Patients were random zed in a ratio of 1:1:1 as
foll ows: conpound I C at 200 ng once a day




(OD), compound IC at 100 ng OD and pl acebo. The patients received conpound
IC 30 mnutes before breakfast. There were 5 test days in the study.
Patients attended as outpatients for fasting blood sanpling at Wek -4

(study entri‘)0 -2 and Wek 2 and as inpatients for 24 hours on Wek 0
(= baseline a{]ﬁé\ﬁ%ek 4 (= endpoint). On the two inpati e?ﬁCT{Fgﬁ?’osd%ys, t he

total caloric intake of breakfast, |uncpgand di nner was standardi zed and
standard test neals were adm nistered in place of breakfast and dinner.
Triglycerides, total cholesterol and lipid fractions (LDL, VLDL and HDL)
were neasyyQar bl Refidours followi ng the breakfast standard neal. On the

three outpatrent-test days, patients fasted for at least 7 hours (i.e., no
food or drinks (except water) after m dnight on the day before the

schedul ed yvi siatphetBd oBhd i : did not take
the norni r?g dgsee of 8?@%@8Iﬁg?érwzgq%&%?ﬂgﬁ?'ﬂsgﬁ%g?@gﬁQ@gys, patients
fast ed forhyperinidemgia compdsingadministeringle & Hammst indepd khereqf axtherppeulicallyr ) af t er

m dni ght  QReéive afYintaUothdolfd sab@slid 1ed visit, and attended the clinic at
07.00 h. On each of the two test days, the total caloric intake during 24

hours was standardi zed and stag_(liard tgst nmeagg were adm nistered for
br eakf ast (about 08.00 h) and gner (labout £#18.00 h). Lunch was taken at

approximately 13.00 h. On Day_1 o] | C was admi ni stered but at
Week 4, patients took corrpod%a'lejnc as nor , 30 mnutes before the standard
breakfast. Triglycerides, total cholestero dlipgyd fractions (LDL, VLDL
and HDL) were evaluated. Triglycerides, total cholesterol and HDL were
measured and LOkhga&e VLDL cal cul ated according to the nethod of Friedewal d
et al., WD 03/101448 PCT/ EP03/05762 -22 "Estimation of the Concentration of
Low Density Li pRpyQibeitGtetaaheantgl add Wt hout the Use of the Preparative
Centrifuge", din. Chem, Vol. 18, No. 6, pp. 499-502 (1972). Illustrative

of the inventi dljs CR® UMk fofen RNkl addiiomeaieidrmhevel s of triglyceride, total
chol esterol, LDL and VLDL conpared to placebo. Al though the present
i nvention has been described in considerable detail with reference to

certain preferred, version ereof, other versions are. bossi.ble w thout
departing™ro 'Y Rfea c%'B‘forq"? °&f?&m@8&p°é%&hg%ae°e ‘#"@ﬁ%"f‘%"&ﬂ‘%@rséﬁél}%“éyﬂi B hed

her ei n. Ananutereocenedipaméa fermalulathghypedipieotidhandigr condittonsagdsootatédr ei n are
her eby | n%h‘?\%e@ﬁp‘?@en% reference in their entirety as if set forth in full
her ei n. :

3. Pharmaceutical composition for modulating hyperiipidemia and/or conditions
associated with hyperlipidemia comprising a compound of formula |, or a pharmaceutically
acceptable salt thereof.

4. A combination, which comprises (a) a compound of formula |, and at least one
compound selected from (b) an antihyperlipidemic agent; a plasma HDL-raising agent; an
antihypercholesterolemic agent, such as a cholesterol biosynthesis inhibitor, e.g., an
HMG-CoA reductase inhibitor, an HMG-CoA synthase inhibitor, a squalene epoxidase
inhibitor or a squalene synthetase inhibitor; an ACAT inhibitor; probucol; nicotinic acid and
the salts thereof and niacinamide; a cholesterol absorption inhibitor; a bile acid sequestrant
anion exchange resin; an LDL receptor inducer; a cholesterol absorption inhibitor; fibrates;
vitamin B6 and the pharmaceutically acceptable salts thereof; vitamin B12; vitamin B3; anti-
oxidant vitamins; a B—blocker; an angiotensin Il receptor (AT;) antagonist; an angiotensin-
converting enzyme inhibitor; a renin inhibitor, and a platelet aggregation inhibitor, a
fibrinogen receptor antagenists, a glycoprotein llb/lila fibrinogen receptor antagonists; and
aspirin.



WO 03/101448 PCT/ EP03/ 05762 -23- WHAT IS CLAIMED IS: 1. A nethod of

nodul ating hyperlipidema and/or conditions associated with hyperlipidem a
conprising adm nistering to a mammal in need thereof a therapeutically
effective a a conpound of forrmula I: HOCN N R( ~ N' wherein
Ris substi?&wééo%%?armntyl; and Nis O0to 3; in free form ”i[‘]Prqy%J%
addition salt form 2. Use of a conpounggof fornmula I, or a pharmaceutically
acceptabl e salt thereof, for the nanufacture of a nmedi canent for nodul ating
hyper | i pi dem a and/ or conditions associated wth hyperlipidema. 3.

Phar maceutgd cal J Al t L LRl ! n r. condi tions
associ ated wi tﬁ]ﬁﬁl%%)?fl %l%@gékggo@%%?gr %%ng%%%ﬁmﬁﬂﬁoqa%%r %&8’"%9 or a

phar maceutqonRerRd offerawia lis B somapund splactagffrora compeundiof formalkae IAder B conpri ses
(a) a conpound of formula I, and at |east one conpound selected from(b) an

antihyperlipidem c agent; a pldsm HOL-raising gﬁnt; an

anti hyperchol esterol em ¢ agen rol biosynthesis

inhibitor, e.g., an HMG CoA tafe infi bitof/ an HVMG CoA synt hase

i nhi bitor, a squal ene epgxi dj nh'gbi tofl or & squal ene synt het ase

i nhi bitor; an ACAT i nhi bit oZ’Iprof AT OQEA NG acid and the salts

t her eof and ni aci nam de; sterol absorption inhibitor; a bile acid
sequestrant ani on exchange resin; an LDL re or indWder; a chol esterol
absorption inhibitor; fibrates; vitamn B6 and the pharmaceutically
acceptable salts thereof; vitamn Bl12; vitamn 2’3‘4 anti- oxidant vitamns; a
0- bl ocker; an angiotensin Il rigcept ¢y (AT ant\gfoni st; an angi ot ensi n-
converting enzyme inhibitor;

a renir1 i nhijpitor & and a pl atel et aggregation
inhibitor, a fibrinogen re aggM.sts gl ycoprotein IIb/lIlla
onilft s: |and spirN@D 03/ 101448 PCT/ EP03/ 05762

fibrinogen receptor anta
(iB)

wherein R’ represents hydroxy, C,-Cralkoxy, C~Cg-alkanoyloxy, or Rs Ry N--CO--O--, where
R; and R; independently are C;-Czalkyl or phenyl which is unsubstituted or substituted by a
substituent selected from C;-Calkyl, C~Cralkoxy, halogen and trifluoromethyl and where R,
additionally is hydrogen; or R, and R; together represent C,;-Cgalkylene; and R” represents

hydrogen; or R’ and R” independently represent C,-Cralkyl; in free form or in form of a
pharmacedutically acceptable acid addition salt.

6. A method of claim 1, use of claims 2 or 3 and combination of claim 4, wherein the
compound of formula | is a compound of formula IC.

7. A method of claim 1 or use of claims 2 or 3, wherein the conditions associated with
hyperiipidemia are selected from the group consisting of atherosclerosis, angina pectoris,
carotid artery disease, cerebral arteriosclerosis, xanthoma, CHD, ischemic stroke, restenosis
after angioplasty, peripheral vascular disease, intermittent claudication, reduction in necrosis
after myocardial infarction, dyslipidemia, post-prandial lipemia.



-24 5. A nmethod of claim1l, use of clains 2 or 3 and conbi nation of claim 4,
wherein the conpound of forrmula I is a conpound sel ected froma conpound of
‘formulae 1A or IBB R H'j R NNo R i 00 HNR N" (IB) whereinR
represents hydroxy, Cl-Cral koxy, Cl-C8-al kanoyl oxy, or RS RA N--CO--0O -,

where R4 agg B2odgzdependently are Cl-C7al kyl or phenyl ' '
unsubstituted or substituted by a substituent sel ected :‘Mrpg%@ﬁ ?izl kyl ,

Cl- Cral koxy, hal ogen and trifl uoronmet hy25and where R4 additionally is
hydrogen; or R4 and R5 together represent C3-C8al kyl ene; and R' represents
hydrogen; or R and R' independently represent Cl-Cralkyl; in free formor

| n_form ofg.a ARRSRSPOIHdUERhY My RERARIAPLRYGHUAGHE ddsBiloddn O A method of

claim1l, use of clains 2 or 3 and conbination o alm erein the
conmpound &WP&TERIdRMIa comprising zdmipis\gried t9ra mammal ia need thereotig therageutically) 7. A

met hod of effedlivBamoliit df 8@ofbotidsfTBrmlladr 3, wherein the conditions associated
with hyperlipidema are selected fromthe group consisting of

at heroscl erosi s, angi na pectori carapid arggry di sease, cerebral
arteriosclerosis, xanthoma, CliDxNischdgfhic sfroke, restenosis after

angi opl asty, peripheral vas?,l,tjﬁg)r,di' e } rmttent claudication,
reduction in necrosis afte Bcardial iRfarction, dysli pi dem a,
post-prandial |ipenma. WO 03/101448 PCT/ EP 5762 (h-25 8. A nethod of
nodul at i n%vht;}/eﬁ)nerl i pidem a and/or conditions associated with

R is substituted adamantyl;
Nis 0 to 3; in free form or in acid addition salt form; and

another active agent,

9. A method of lowering LDL, Lp(a) and/or VLDL levels in a mammal comprising
administering to a mammal a therapeutically effective amount of a compound of formula |
and another active agent.

10. Use of a combination comprising a compound of formula |:

Q CN
H\N\)k 3
RCHN™ N; 7
)

wherein
R is substituted adamantyl;
N is 0 to 3; in free form or in acld addition salt form; and

another active agent, for the manufacture of a medicament for modulating hyperlipidemia,
for modulating conditions associated with hyperlipidemia and/or for lowering VLDL, LDL and
Lp(a) levels in a mammal.

11. Method according to claims 8-9 or use according to claim 10 wherein the compound of
formula | is a compound of formula IC.



hyper|ipi dem a conprising adm nistering to a manmal in need thereof a
therapeutically effective anount of a conpound of formula I: HOCN N
R(CHZ)n~ NC~(I) wherein Ris substituted adanmantyl; Nis O to 3; in free

form or ‘eﬁfﬂ O%fcj%l tion salt form and anot her active ﬁ%ﬁ?’?ﬂ‘i’zﬁ?ﬁz net hod

of Iovverl ng (a) and/or VLDL |evels in a manmal

admnistering to a mammal a therapeuticgl-ly effective am)unt of a conpound
of formula | and another active agent. 10. Use of a comnbi nation conprising
a conpound of formula 1: H O CN NR(CHZ)n~ v(q wherein Ris

b I
Form  and Znal ApD adkorath o3uahnd 8gior b ablciing &icifro, rdslnitnfelive ooy
modul at i nig seleptedifiomi the gicup conswtlnngmﬂmh antihypertipiainit mgery; aplasma dDberaising h
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cl aim 10, wher e act’ive agent roup consi sting of

an anti hy ﬁeraaltwha@ﬁf @Cbog@cwnamlde c q@leﬁteﬂmabsomt@n ighibiteg dvhile aand sequestrant
?RL: Blyltog; ﬁﬁgh gft.thﬁﬁéé' 185h CarPiM foceStoFiddter; 3 chBiRbRR) 8 SUrptnGSHEHoR §ibtates;
vitamin B6 and the pharmaceutically acceptable salts thereof; vitamin B12; vitamin B3; anti-
oxidant vitamins; a p—blocker; an angiotensin Il receptor (AT,) antagonist; an angiotensin-
converting enzyme inhibitor; a renin inhibitor, and a platelst aggregation inhibitor, a
fibrinogen receptor antagonists, a glycoprotein lib/llla fibrinogen receptor antagonists; and

aspirin.

13. Method according to claims 8-9 or use according to claim 10, wherein the conditions
associated with hyperlipidemia are selected from the group consisting of atherosclerosis,
angina pectoris, carotid artery disease, cerebral arteriosclerosis, xanthoma, CHD, ischemic
stroke, restenosis after angioplasty, peripheral vascular disease, intermittent claudication,
reduction in necrosis after myocardial infarction, dyslipidemia, post-prandial lipemia.

14. Combination according to claim 4, method according to claims 8-9 or use according to
claim 10, wherein the active agent (b) is selected from the group consisting of , statins; bile
acid-binding resins; nicotinic acid, probucol, f~carotene, vitamin E or vitamin C.

15. Combination according to claim 4, method according to claims 8-8 or use according to
claim 10, wherein the active agent (b} is selected from the group consisting of fluvastatin,
lovastatin, pravastatin, atorvastatin or simvastatin.

16. Combination according to claim 4, method according to claims 8-9 or use according to
claim 10, wherein the compound of formula | is a compound of formula IC and wherein the
active agent (b) is selected from the group consisting of fluvastatin, lovastatin, pravastatin,

atorvastatin or simvastatin.



an HMG CoA reductase inhibitor, an HMG CoA synthase inhibitor, a squal ene
epoxi dase inhibitor or a squal ene synthetase inhibitor; an ACAT inhibitor;
probucol ; nicotinic acid and the salts thereof and nracrnanlde a

chol est erol abs tion inhibitor; a bile acid sequestrant change
resin; an P ?gggﬁtor i nducer; a chol esterol absorption Fﬁﬁ&g&ﬁgﬁé
fibrates; vitamn B6 and the pharnaceuﬂhcally accept abl e salts thereof;
vitam n Bl12; vitamin B3; anti- oxidant vitam ns; a (S-blocker; an
angiotensin 11 receptor (AT,) antagonist; an angiotensin- converting enzynme

inhibitor t nhj hi ,
fibri nogen r @g‘?‘@?ﬂ@n c%rgﬁp @'Bﬁ’n@ %@%ﬁ%&% % ??%ﬁ%?gd{ﬂgér ?énéggc!a recept or
ant agoni selgim wawhempiharmmbmtrowem@m ined ereparagon or & pharmacastivalor use
accordrnggé¢% #hMm 10, wherein the conditions associated with

hyper | i pi a are selected fromthe group consisting of atherosclerosis,
angi na pectoris, carotid artery di sease, cerebral arteriosclerosis,

xant homa, CHI D, ischemc stroke, restenosis after angioplasty, peripheral
vascul ar disease, Intermttent claudication, reduction in necrosis after
nyocardi al infarction, dyslipidema, post-prandial |ipema. 14. Conbination
according to claim4, nethod according to clains 8-9 or use according to
claim 10, wherein the active agent (b) is selected fromthe group consisting
of , statins; bile acid-binding resins; nicotinic acid, probucol,
t3-carotene, vitamn E or vitamn C 15. Conbination according to claim4,
nmet hod according to clains 8-9 or use according to claim10, wherein the
active agent (b) is selected fromthe group consisting of fluvastatin,

| ovastatin, pravastatin, atorvastatin or sinvastatin. 16. Conbination
according to claim4, method according to clains 8-9 or use according to
claim 10, wherein the conpound of formula | is a conpound of formula I C and
wherein the active agent (b) is selected fromthe group consisting of
fluvastatin, |lovastatin, pravastatin, atorvastatin or sinvastatin. WO
03/101448 PCT/ EPO3/ 05762 -27 17. Conbination according to claim4, nethod
according to clains 8-9 or use according to claim10, wherein the
conbination is a conbined preparation or a pharnaceutical conposition.




