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preparation, and pharnmaceutical conpositions
containing themField of thelinvention (Int. d. C 07
D 213/38, A 61 K 31144) The present invention bel ongs
to the area of the active substances fromthe group
of heterocyclic conpounds, and the pharmaceutica
industry and it relates to the novel derivatives of
pyri dyl et hanol (phenylethyl) am ne, the processes for
their preparation, pharmaceutical conpositions
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sterol A7,8-isonerase and are suitable for the
treatnment of hyperchol esterolem a and hyperlipema in
humans. WD 2004/ 007456 PCT/ S12003/000021 2 Technica
probl em There is a constant need for new active
substances that inhibit chol esterol biosynthesis,
effective anti hyperchol estrolem c and
anti hyperlipem c agents which would provide a nore
targeted action in the therapy and with fewer side
effects in conparison to the active substances known
inthe prior art. Prior art Because the high blood
chol esterol level is a recognized risk factor in the
onset

Field of the invention

(Int. Cl. C 07D 213/38, A 61K 31/44)

The present invention belongs to the area of the active substanées from the group
of heterocyclic compounds, and the pharmaceutical industry and it relates to the
novel derivatives of pyridylethanol (phenylethyl) amine, the processes for their
preparation, pharmaceutical compositions containing them, and to their use for
inhibiting cholesterol biosynthesis. The novel derivatives of pyridylethanol
(phenylethyl) amine according to the invention are the ligands of sigma receptors,
inhibitors of cholesterol biosynthesis at the level of sterol A7,8-isomerase and are

suitable for the treatment of hypercholesterolemia and hypetrlipemia in humans.



of atherosclerosis, numerous investigations have been
aimed at searching for a drug which would bring about
woeduoetisbevel s of bl ood chol esterol in the naprORISR003/000021
and thus it would highly effegtive in the treatnment of
hyperchol esterol emia and hyperlipema. It has been
established that | owering chol esterol biosynthesis by
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| in the treatnent of obesity and/or diabetes,

especially in obese adult individuals, are known from

US patent . no. 4,800, 206. |t is known that sigm .
Bacaysadbe high hleod ichelestersk|svel & a macogpieed ¢ iskcfaga in the onset

. of . i r E: i .

o SFEIGEBHRSIOT TR NoaBE 53, bhon Simblek! athing for
drirEWHEd? GO8IDBMR Aboat (ch@dyl, leisld of bid)d eholebigralrig the mammals

the | ast rti.ons of chol esterol piosynthesis .
anflofuisol WaUie OBy SHertie: hies foevasios! BVberhglesisrlgmia and

| ISUTEHs BESH SsiblishBattnsPehibridd ERblesterol bi i
hygﬁghggntler ol ?Ell osynt hgfs?oslsat tne Iaever?dy;? stbgreowljl biosynthesis by
inhABitarsi of shelestarol bipsythesisds lonei af thel evaddsmfiteaatment.

i ncl udi ng exanpl es
Several inhibitors of cholesterol biosynthesis are known at the level of inhibition of
3-hydroxy-3-methylglutaryl-coenzyme A reductase (HMG-CoA reductase), as
disclosed, for example, in US patent no. 4,231,938 (lovastatin), US patent no.
4,444,784 (simvastatin), US patent no. 4,346,227 (pravastatin sodium) or US
patent no. 5,273,995 (atorvastatin) which are already used in the therapy and are
the recognized commercial preparations Mevacor®, Sinvacor®, Lipitor®. These
HMG-CoA reductase inhibitors, also known by the common name statins,

significantly lower blood cholesterol levels.

Derivatives of pyridine-ethanolamine that are useful in the treatment of obesity
and/or diabetes, especially in obese adult individuals, are known from US patent
no. 4,800,206.

It is known that sigma ligands bind to sigma receptors that are structure

homologues of sterol A8,7-isomerase (F. F. Moebius et al, Brit. J. Pharmacol.



The aim of the present invention is to find new active

substances that would significantly [ower the |evel
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chol esterol biosynthesis in the |ast portions of its

bi osynt hesis pathway, that i§, at the level of stero

A7, 8-isonerase, thus, have a nore selective inhibitory
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phar maceut i cal con‘posnt |onscont aining themand the
use of the conpounds in accordance with the invention
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portion of cholesterol biosynthesis pathway.

The use of the novel compounds of this invention would permit a more targeted
therapeutic action with fewer side effects in comparison with the active substances

already approved in the therapy.

This problem has been solved by the present invention which relates to novel
pyridylethanol (phenylethyl) amine derivatives, to the processes for their
preparation, to the pharmaceutical compositions containing them and the use of
the compounds in accordance with the invention for the treatment of

hypercholesterolemia and hyperlipemia.

New pyridylethanol (phenylethyl) amines of this invention are compounds of

general formula |

N X
ChoE T C o
R1 Ro

wherein



R2 is a hydrogen atom or a straight or branched | ower

ClL 6 alkyl group X is hydrogen, fluorine, chlorine,
wonremmoatse hydr oxyl group, trifluoromethyl groupCT/S12003/000021

3,4-di-d, 2,4-di-d or |lower, C1_6 al koxy group as
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chlorine in the p05|t|ons 3 and 4 of the phenyl
nucl eus, are the novel derivatives of pyridylethano
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of nteet inveatioabo\Bxanmples$ eofr sdcle osgltsuade athe: salts with physiologically
compatible mineral acids such as, for example, hydrochloric acid, hydrobromic .
acid, phosphoric acid; or with organic acids such as, for example,
methanesulfonic acid, citric acid, oxalic acid, maleic acid, benzenesulfonic acid -

and others.

New compounds of this invention contain at least one asymmetric carbon atom
and can, therefore, exist as optically active enantiomers, as diastereomers or as

racemates.

The compounds of formula | in which n = 2 and in which R, is a hydroxyl group, R
is a methyl or n-propyl group and X is a hydrogen atom or two atoms of chlorine in
the positions 3 and 4 of the phenyl nucleus, are the novel derivatives of
pyridylethanol (phenylethyl) amine and are the preferred compounds in

accordance with the invention.

Of the compounds, mentioned above, preferred compound are:



WD 2004/ 007456 PCT/ S12003/000021 5
1- (3-pyridyl)-2-(N-(2-phenyl et hyl)-N-propyl am no) et han

woho@rnd74s6 di hydr obrom de salt of forrmula Il tReTSN03/000021
(signature BK-31 in descriptions and figures) N OO
Il OH CH3 5

1-(3-pyridyl)-2-(N-(2-(3,4-di chl orophenyl)ethyl)-N net
hyl am no) et hanol and a di hydrobrom de salt of formula
Il thereof (signature BK-33 in descriptions and

f fopyf@rifbfethanol and a dihydrobromide
1-(37 6%’%@? (rg")gg)&léeq(yﬁt%p{\%bfpgl chl or ophenyl et hyl )-N-pro
salt Y formiute)lehbesud|(signatuse Bik-BY in gps@RtipasRNA fighireBhr nul a

IV thereof (signature BK- 35 in descriptions and

flgurewOZi@ OH CH3
II

CH3

1—(3-pyridy|)—2-(N-(2-(3,4-dichlorophenyl)ethyl)-N-methylamino)ethanol and a
dihydrobromide salt of formula Il thereof (signature BK-33 in descriptions and

|
OH CHs

figures)

1-(3-pyridyl)-2-(N-(2-(3,4-dichIorophenyl)ethyl)-N-propylamino)ethanol and a
dihydrobromide salt of formula IV thereof (signature BK-35 in descriptions and

CHs

figures)



WD 2004/ 007456 PCT/ S12003/000021 6 and

1-(4-pyridyl)-2-(N-(2-(3,4-di chl orophenyl)ethyl)-N net
wapbarmonss et hanol and a di hydrobrom de salt ofcti/sraud/@oo21

V thereof (signature BK-38 in descriptions and

figures) d d NOOV N O&CH3 O the above

nment i oned conpounds of this invention especially

preferred

and) (4T NS R SSisrophamube M Nms tylamipe)eienol and 2
dihy?é%?ﬂghgr IR FBRhuRNY thededly (Bighatore K38l in descriptions and

thereof as an inhibitor of chol esterol
figutesg)synt hesi s and thus appropriate for the treatment of

hyper chol esterol em a and hyperlipem a. The conpounds
of this invention may be prepared in two different
ways which are shown in the follow ng schene as
variant (a) and variant (b): variant a): al kylating
secondary am nes of fornmula VI NHR2CH2CH2Z VI
wherein R2 is as defined above and Z is a group WO
2004/ 007456 PCT/ S12003/ 000021 G X

Cl
NQ Y

OH £H3

Of the above mentioned compounds of this invention especially preferred
compound is 1-(3-pyridyl)-2-(N-(2~(3,4-dichlorophenyl)ethyl)-N-
propylamino)ethanol and a dihydrobromide salt (BK-35.2HBr) thereof as an
inhibitor of cholesterol biosynthesis and thus appropriate for the treatment of

hypercholesterolemia and hyperlipemia.

The compounds of this invention may be prepared in two different ways which are

shown in the following scheme as variant (a) and variant (b):
variant a):

alkylating secondary amines of formula VI
NHR2CH2CH2Z VI

wherein R, is as defined above and Z is a group



wherein X is as defined above, with pyridyl oxirane
(pyridyl ethylene oxide) of formula VI VIl 0--;~~01
woaodhve74desi red titl e pyridyl et hanol (phenyl et Rgir)812003/000021
amnes of fornmula | and, if _desired, converting them
into to the physiologically7acceptable acid addition
salts thereof. Secondary am nes of forrmula VI may be
prepared by al kylating primary am nes of forrmula Xl
H2N - CHzCH2z pkt h al kyl iodides of forrmula X |
R2J X1l acecc to the follow ng reaction schene:
H2N - CHzCH2z 30 HNR2 - CHzZCH2Z wherein
substituents R2 and Z are as defined above. WD
2004/ 007456 PCT/ S12003/000021 8 Primary am nes of
formula Xl and al kyl iodides of fornula X1l are
known and conmmercially avail able chemcals. At 2-, 3-
whePsin? X @%@Héﬁh&?gbw@i dyl oxi rane of formula VIl in the
process of alkylating secondary am nes of fornula VI
Is prepared in situ by transformation at 2-, 3- or

.. 4-supsti.tuted br - i om de with
W‘tthFbﬁ/ @nﬁépgfldﬂ%pﬁggé?&%c%%@@% i {Jm bor onhydri de
in an inert solvent such as |ower aliphatic al kanol,
for exanple, ethanol at a tenperature about room

tenmperature. AN_2-, 3- or 4-substituted
br ono- acet yl N ne_hydrobrom de is prepared by
3 VI

to the desired title pyridylethanol (phenylethyl) amines of formula | and, if desired,

converting them into to the physiologically acceptable acid addition salts thereof.

Secondary amines of formula VI may be prepared by alkylating primary amines of

formula Xl

HoN — CHCH2Z X1I

with alkyl iodides of formula XIii

RoJ X11I

according to the following reaction scheme:
HoN-CH,CH2Z + RoJ > HNRg-CHCHyZ

wherein substituents Rz and Z are as defined above.



transformation of the original at 2-, 3- or

4-substituted acetyl pyridine which are known and
woanotisal | y avail abl e chem cal s for brom nat POWS®0031000021

bromi ne and hydrobrom c acid. The alkylation step of

secondary amines of fornmulad/1 with pyridyl oxirane of

formula VI1 is carried out at a tenperature of about

Primencamarepkiaasa i and Al FEBFGESY BubieLa| grg known and
r exanple, et hanol Th d
Conﬁhé&?w%ag%g{éa?%eﬁeﬁet hyl) am nes of form?l ;r:J °
Lorned are isolated and purified by comon procedures
nQwn 18
At gh,%,%ﬂogpgﬁwﬁ yrl(f}/m)ﬂr cgfifcﬁ'mui? IP/%Ig h‘é:fgfocess of alkylating
secBE %lﬁﬁé’b\‘ ?ornf@é'kﬂ is p’fb}faeeﬂ Ws:twbymadefarnmadon at 2- 3- or

pyri dyl oxi rane of forrmula VII
4-sm@ﬂnummwme&lmms/ yrobromigleq- wﬁh@@mm@xeq getal hydrides,

nternedi afe c nd
SRS QUBRHR R el el usf R BVl
for éi@ém %’I \éﬂiéﬁ(ﬁ?%t aftemperatureaaibdutoroam témxﬁerbb.rreul a X
wherein Z is as defined above,
At 2-, 3- or 4-substituted bromo-acetylpyridine hydrobromide is prepared by
transformation of the original at 2-, 3- or 4-substituted acetylpyridine which are

known and commercially available chemicals for bromination with bromine and

hydrobromic acid.
The alkylation step of se‘condary amines of formula VI with pyridyloxirane of
formula VIl is carried out at a temperature of about room temperature to reflux
temperature of the reaction mixture, in an inert solvent such as lower aliphatic
alkanol, for example, ethanol. The crude pyridylethanol (phenylethyl) amines of
formula | formed are isolated and purified by common procedures known in the
prior art, preferably by column chromatography.
Variant (b):
Alkylating primary amines of formula VIII

RoNH;

wherein R; is as defined above,

with pyridyloxirane of formula VI



to new i nternmedi ate conpounds of formula XIT. NR2 0 1
11 CH CH2N-CCH2Z XI  OH wherein substituents R2 and Z
wanedaw74def i ned above, WO 2004/ 007456 PCT/ S12008180003200021
10 and reducing themto the desired title
pyri dyl et hanol (phenyl ethyl @ anmines of formula I,
and, if desired, converting theminto the
physi ol ogi cally acceptable acid addition salts
thereof. BNimary aliphatic amines of formula VIII,
such as etkyl amine or n-propylam ne, are known and
conmer ci avai | abl e che¥ikal s which are al kyl at ed
oxi Cane of formula VI1 in an inert
sol vent, such as |ower aliphatic al kanol, for exanple
et hanol, to internedi ate conpounds of forrmula I X
These internedi ate conpounds are condensed with the
derivatives of phenyl acetic acid of fornmula X
to intéen&diateicarmpstndsienforduizsdas defi ned above, in an
inert solvent and at a tenperature about room
tenperature. Condensing agents known in the art may be
used as a condensi ng agent, such as
di cycl ohexyl carbodiim de (DCC), as an inert solvent,

for exanpke, nethylene chloride (dichloronethane). In
the fin p of the synthesis, a carbonyl group in
t he nov CHEHAMYR2 conpourdds XI is reduced to an
al cohol .'Epe reaction is carried out with
conventi onal rg uci ng agents, preferably with those

sui table for reduction of the carbonyl group to the
group -R2ZHN-CO-. Especially suitable is a conpl ex
nmet al

wherein R, is as defined above,

and condensing with the derivatives of phenyl acetic acid of formula X
HOOCCHyZ X

wherein Z is as defined above,

to new intermediate compounds of formula Xi

N R, O

Il
@?H—C HoN—CCHZ X1
OH

wherein substituents R, and Z are as defined above,



hydri de, such as LiAIH4 in an inert solvent,

preferably in ether, such as tetrahydrofuran (THF),
wdizetsgt4set her, di oxane and simlar. The desiredTSindz000021

pyri dyl et hanol (phenyl et hyl ) am nes of formula |

formed are isolated and purilfied in a conventional

manner, preferably by col um chronmat ography on silica
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forrﬁdngrlegﬁd if A8shé @Cﬁﬁ%ﬁlﬁggfhé?ﬁmfmblmsﬂflo ibellynawedptable acid

ves o pyridylethanol (phenylethy am ne of
addftionnsdia thefeofaccor dance with the variants (za) and (b)

are shown in figure 5. The synthesis of the novel
derivatives of pyridylethanol (phenylethyl) am nes of

Pnrﬁ&fﬂ%ﬂpﬁa dc'd?mH@é%‘chﬁhdlé ¥l hdERgsN nesthylamiye loe n-propylamine,
fo so that the nove conpounds of fornul

are Aknownlasnd commertielly raveaitebisn aheamiEals WOIGH; adeh?@‘fylﬁ?ﬁﬁ] with
pyrlégpggggéogzqrmtgg %4]6120%%#%%9\%& Sl}a'l Q6Wer Qﬁgﬁhétlcf ékanol for

manher r exa

exa?r&ﬂé %Tﬁé‘ﬁ/&lr i Qnt@h@heﬂhﬁ@ b@ﬂp@uﬁd@b}‘/ fortrm’nzp dMn dl' rfemenmtermedlate
catal ytically hydrogenated

comw?ufndst arepeondemsach Wikh e Qeflv%trveSforP eéWéﬁﬁ?‘éC aB'Qr‘?ftfcﬁ{ mula X

sul fate t

unGlt % SRR 206 SR BErGRL JMeR B iert soent and at o
tenfdeR&itRe HBoRYOBASRMpétafiie2 CdrNBASIHR@gaNts known in the art may be

used as a condensing agent, such as dicyclohexylcarbodiimide (DCC), as an inert

solvent, for example, methylene chloride (dichloromethane).

In the final step of the synthesis, a carbonyl group in the novel intermediary
compounds Xl is reduced to an alcohol group. The reaction is carried out with
conventional reducing agents, preferably with those suitable for reduction of the
carbonyl group to the group -R2HN-CO-. Especially suitable is a complex metal
hydride, such as LiAlHs in an inert solvent, preferably in ether, such as
tetrahydrofuran (THF), diethyl ether, dioxane and similar.  The desired title
pyridylethanol (phenylethyi) amines of formula | formed are isolated and purified in
a conventional manner, preferably by column chromatography on silica gel and
then, if desired, they are converted into the physiologically acceptable acid

addition salts thereof.

The processes for preparation of the novel derivatives of pyridylethanol
(phenylethyl) amine of formula I in accordance with the variants (a) and (b) are

shown in figure 5.

The synthesis of the novel derivatives of pyridylethanol(phenylethyl) amines of
formula | in which R, is a hydrogen atom may be performed so that the novel

compounds of formula | in accordance with the invention wherein Ry is a hydroxyi



By the other variant the novel derivatives of

pyri dyl et hanol (phenylethyl) amne of fornula | may
woeoq@repas ed wherein Rl represents a hydrogen 2C01$12003/000021

according to the follow ng variant d) WO 2004/ 007456

PCT/ S12003/ 000021 12 N N 4AIH4A N CH2OOH

LCH2COOCH2CH3 CH2CH20H stet SOC12/CHCI3 N CHZCHZCI

H2NCH2CH2Z N CH2 CH2NHCH2CH2Z | _
groupy  ares sl iacetatesy indf Cé’&‘é!?f‘féo’b?‘i %4’@"8229‘8 "(}P'% with
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Particularly suitable is a conpl exed netal hydride,
such as lithium alum num hydride (LiAIH4) in an inert
solvent, preferably in ether, such as diethyl ether,
tetrahydrofuran, dioxane and the like. By this
procedure produced 2, 3 or 4- substltuted pyri dyl
ethanol is transformed to 2-, 3- or 4-

ridyl ethylenechlorid }g
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h| as chI oroform The produced sub

yri @il et hyl ene
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N
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By the other variant the novel derivatives of pyridylethanol (phenylethyl) amine of
formula | may be prepared wherein R1 represents a hydrogen atom, according to

the following variant d)



chloride is used to alkylate primary am nes of formula

VI to produce the title derivatives of pyridylethano
wOphamgteasshyl ) amines of fornmula | wherein R1L PCT/S12003/000021

represents a hydrogen atom |In accordance with the

i nvention goal, the effect 1@ the novel derivatives of

pyri dyl et hanol (phenylethyl) am ne as |igands of sigm

receptors on inhibition of cholesterol biosynthesis

NWas assessed. An e Vvivo nethod of gpollm | abel i ng

I
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3H acetate was added to ceIIs vvlth or wi t hout
addi ti on of WD 2004/ 007456 PCT/ S12003/000021, 13 signma

i gands. Two i ndependent experinents of neta Hel./CHCI
| abel i ng and sterol analysis were perforne oér?e 2 3

results of both anal yses are reproducible an show
that the tested substances significantly

I
chol esterol synthesis. O novel [|igands
receptors of this invention, the hi ghest@p&ﬁz@l"'z@é
inhibit chol esterol blosyntheS|s is exh ed by the
substance 1-(3-pyridyl)-2-(N(2-(3, 4-
di chl or ophenyl ) et hyl ) - N- propyl am no) et hanol} in the
form of di hydrobronide salt (signature BKHES HoNgHiGHoZ
Recently, it has been established that sig | i gands
bind to sigma receptors that are structure honol ogues
of sterol 08,7-isonerase since they beNong to the same
gene famly. Sterol A8, 7-isonerase c EHINHE H.Z
| ate portion of chol esterol biosynt s eVi den

fromfigure 1. Figure 1 shows that the nost commnly

Thqﬁqﬁgwaggi tl = @Lﬁ -DPshilteefsponall apstic yerst B elsterlfled in a

e saturation of” the side chain
conR@RiidriamahRdr, Rfowiri guthe priorepitefraxarpig) ey &r,agfsformmg it to
b

ethyl:r\gﬁ%fém)gglﬂayl\getﬁ@q: @g@ﬁ@reg WEW {ﬁ@%&\ QyREd with conventional
reductants, preferably with those for reduction of the ester group to an alcohol
group. Particularly suitable is a complexed metal hydride, such as lithium
aluminum hydride (LiAIH,) in an inert solvent, preferably in ether, such as diethyl
ether, tetrahydrofuran, dioxane and the like. By this procedure produced 2, 3 or 4-
substituted pyridyl ethanol is transformed to 2-, 3- or 4-substituted pyridyl
ethylenechloride with common chlorinating agents, such as thionyl chloride in an
inert solvent, such as chloroform. The produced substituted pyridylethylene
chloride is used to alkylate primary amines of formula V! to produce the title

derivatives of pyridylethanol (phenylethyl) amines of formula | wherein Ry

represents a hydrogen atom.

In accordance with the invention goal, the effect of the novel derivatives of
pyridylethanol (phenylethyl) amine as ligands of sigma receptors on inhibition of
cholesterol biosynthesis was assessed. An ex vivo method of metabolic labeling
of immortal human hepatocytes was employed. The radioactively labelled early
precursor of cholesterol [°H] acetate was added to cells with or without addition of



The effect of novel pyridylethanol (phenylethyl)

am nes as sigma ligands in accordance with the
wonvemn7se i s nore sel ective than the effect oPCT/SI2003/000021

statins, used in the therapy, such as |ovastatin or

pravastatin, which inhibit 18MG CoA reductase that

bel ongs to the early portion of chol esterol

bi thesis. Wth | i dyl et | h t
sigmahlggségdso?al;i igdene@é]é)r;/tggx r{p‘g@ tsgg 212%:39&& 3%5%'@@%@ hs.terol
analyss Biess GG EC. BISLSRTLCS! O Aiysss BltrepThubeamd show

that PeaS ¥Rl tistanaid vignificSotslones chbigstarnbsthesibst ances
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Of sl IGBPHR ST sidhfh LR BT pleeny 1 Ml Sp%t L. 04
cholé%’c@lrdlh?b@yq?’chlbgieMlsoeﬁbxhilgitmisb{a_nﬂﬂ%swbﬁﬂn%_JI-@-PH )-2-(N-(2-(3,4-

chol esterol |eve .ar in n ;
dichisropreamneSnar Sroapuaion gt i S aPph7ak ifidreiBmide sal

. PCT/ / 1 14 Application of the novel

(S'gﬁfeﬁﬁg‘{%agﬂﬁg(zphenyl ethyl) anines of formula | of

this invention markedly decreases the pathol ogically

i ncreased bl ood , chol esterol . i R ; that
oo STPS Uhed S S EH P i fgnad Bild P48fha roceptors the
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biosynthesis s ew@éﬂﬁﬁpwlewet he ﬁEHSPSiL‘o?*de]?% QTC?L‘;}KE most commonly
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cal preparations are prefer FI.
markedisitestof metion phinhjbitass ehchalesier 'rhé‘)s)f’g ?r%l'ﬁf tabl et s,
capsul es, pills, powders, granulates, solutions,
Syrups,

The effect of novel pyridylethanol (phenylethyl) amines as sigma ligands in
accordance with the invention is more selective than the effect of statins, used in
the therapy, such as lovastatin or pravastatin, which inhibit HMG-CoA reductase

that belongs to the early portion of cholesterol biosynthesis.

With novel pyridylethanol (phenylethyl) amines of this invention a more selective
action with fewer side effects is provided due to the inhibition of cholesterol
biosynthesis in late steps of this biosynthesis pathway. Consequently, these
substances are particularly useful for the treatment of hypercholesterolemia and
hyperlipemia. These effects of the novel pyridinylethanol (phenylethyl) amines
were truly unexpected as insofar in medical practice and therapy lack of
substances that would lower cholesterol level by targeting enzymes in late steps of

cholesterol biosynthesis.



suspensions, elixirs and simlar. Admnistration can

be also carried out parenterally, for exanple, in the
woanmwoof4set eri | e sol uti ons, suspensions or enBCEiSIE3/000021

Phar maceuti cal preparations can be sterilized and/or

include ingredients, such s, preservatives,

stabilizers, enuIS|f|ers buf fering substances and

P st ey EReT R b B of i
mve%rgn@%g@%%e%eeﬁ&s tEe rg)ﬁgr]]oylf)%lca 3{ mcreased blood cholesterol levels

N- pr opyl am no) et han
in tr%btéd%a%hts Pl'ha@adcaéagenand ire@umczyr of raprlieatieurigpend on the

chargn%;;ﬁgé héﬁ ég%hﬁgylvgju.@% %Ha Wﬁ@%ll%ﬁlﬁ? g )thFmacokmetlc
th I d 5 nl of
O AR it L0 1 2 005 1

and the
reaction m xture was heated at reflux tenperature of

PhoRRRCoBABISREL %q%rs?s&i%"ﬁf ey ARG, BIPs EfEG, ERRARE whn the

Ion was

eg aniedsuppory) wudhi sl vm;ter lactose,
phyﬁéﬁ)@%ﬂi{hro togra ghrgn gfrﬂ?ga gelu% 2004/ 0 ﬁ i
starBﬁZT/a‘n‘tlZﬂé%@@mms 1Bagsebiuea gigargts, %,p@ngﬁ) gand similar.

Phakmpeayial (1 eoarURDs <Pl PR FHATREIFE Dot Rt e m e

forné”%lfe‘iéﬁl@fs V\@a%meslﬁﬁlllgmpowﬂerswlgan(ﬂ]al&ﬂ,?l\golutlons syrups,
br omoacet'yl pyri di ne_hydr obr onj

suspénglons.etalixisy r AN SIMR- add‘@(ﬂ"'@@?rﬁ‘it'oﬁf ca8o; cﬂl%%ng%“ d out
par%mtegqllyg? reagmggé] a!’ﬂje dgr fofRSof &b sBlufidhs, adub nglons or

dropw se with Stll‘l‘lng
emfISivRset Phapfdtéitiual ofpréparatmms the rbeacsteslized xﬁnd@r ‘include

ingredients, such as, preservatives, stabilizers, emulsifiers, buffering substances
and other additives.

The present invention is illustrated but in no way limited by the following examples:
EXAMPLE 1

1-(3—pyridyl)—2—(N-(2—phenylethyl)-N-propylamino)ethanol (BK 31)

Preparation of the starting compounds:

N-propyl-(B-phenylethyl)amine

1.2 ml (9.5 mmol) of phenylethylamine, 0.93 ml (9.5 mmol) of n-propyl-iodide, 5 ml
of triethylamine and 5 ml of THF (tetrahydrofuran) were placed in a flask, and the
reaction mixture was heated at reflux temperature of the reaction mixture for 3.5

hours and then cooled. A salt formed was filtered off, the solution was evaporated

and a desired compound was purified by column chromatography on silica gel



was stirred further for 15 mnutes at the sane
tenperature and cooled on ice. A crystalline conpound

woanmmd7asas filtered off and t horoughl y washedPairiSizoo3/000021
acetone. This yields 21 g (90% of

3- br onpacet yl pyri di ne hydr oy omi de, nelting point 195-
200C. Preparation of the title

o S g e B S Ld BR t) of
N-prgiégl-@- qugwgﬁw 170 16im @ thabsiP(mbrceidraneighants3.264,

sodi um boronhydride. The reaction
formngt(;q w@s stirred at 20C for 2 hours, filtered and
to the ?lltrate cont ai ni ng 3- pyridyl oxi rane was added
0.96 g (5.9 mmol) of N propyl-(P-phenyl ethyl)am ne.

3 brg&%gﬂﬁ@%““ WfoRfe heated at reflux tenperature

on mxture for 4 hours and evaporated to
a dry residue, and to it was added 20 nml of
chl or of arm

A sqlid t h
To 70167184 8 ook S BRFHARR MBS AJe£F bl patByarobromic
dded
amd"‘@?]eprté% géﬁ %8%(" %ﬁ%ﬁ@ﬁgg‘z@@r 2pay4. Qrmlsd)i Hl©?]dg§M%S adde
dro;'yWnlsé Witte bthging. Ptey c(oaﬁﬂ&tedfaddmom iof |beommepothajrqa¢tloa h|nixture

wasogt:r%gg’tchr; fglt |(1§ r%wacq:w? ﬁ'fgfz%megtmmaeeﬁ ug?r@ﬁ hb%‘?i on ice. A
cry%l@ﬁ’% ggmqb%gqggi‘lﬂaalwé@ﬁité}éé%ﬁﬂ AR thdrolgtilly v@ésh@damhn acetone.

ution was cooled on ice, and w.t
This yields 29 (%) obs-beombacetytpysiding hysirobromiges mﬁ"mﬁ point 195-
acid solution (0.35 g (4.3 mol HBr)) was added. To a
2008Ceci pitate formed was added 3 ni of di et hyl ether.
After stirring for 2 hours on ice, a crystalline
product was WO 2004/ 007456 PCT/ S12003/ 000021 16
Prebhtdtonest thé fitlarid(3apgityt)- -Bi(NH2eprearmyethe)=propylangino)ethanol
yields 0.7 g (80% of 1-(3-pyridyl)-2-
(N-(2- phenyl et hyl ) - N- pr opyl am no) et hanol
To 414V 481y A of BBbrbH¥&cERipYridine hydrobromide was added 20 ml of

absolute ethanol and 0.5 g (13.2 mmol) of sodium boronhydride. The reaction
mixture was stirred at 20°C for 2 hours, filtered and to the filtrate containing 3-
pyridyloxirane was added 0.96 ¢ (5.9 mmol) of N-propyl-(B-phenylethyl)amine.
The reaction mixture was heated at reflux temperature of the reaction mixture for 4
hours and evaporated to a dry residue, and to it was added 20 ml of chloroform.
A solid portion was filtered off, the filtrate was evaporated, and an oil residue
formed was purified by column chromatography on silica gel (silica gel 60, mobile
phase: CHCls: CH3OH = 10 : 3). This yields 0.56 g (55%) of the title compound in

the form of the oil base.

0.56 g (2 mmol) of a purified oil base of 1-(3-pyridyl)-2~(N-(2-phenylethy!)-N-
propylamino) ethanol was dissolved in 5 ml of acetone. The resulting solution was
cooled on ice, and with stirring 2.5 ml of etahnolic solution of hydrobromic acid
solution (0.35 g (4.3 mmol HBr)) was added. To a precipitate formed was added 3

ml of diethyl ether. After stirring for 2 hours on ice, a crystalline product was



113-120C (nol ecul ar wei ght: 446.238, gross formul a:
C1l8H24N20. 2HBr) . 1H NMR spectrum D20, ppm accordi ng

wOoQo@B87456ppn) : 8.89, 8.80 (2H), 8.65, 8.57 (EBCHEBI2003/000021
8.10 (1 H, 7.38 (5H), 5.47 (1 H, 3.7-3.1 (8H), 1.80
(2H), 0.97 (3H). IR (infrai6ed) spectrum (KBr disc) is
shown in figure 6. EXAMPLE 2

ctores] ofnd wdadouit Bietr ether i el 0.grd (80% )8t 118%p¥Rty)-2-
(- big s ghane! " axydrabrorfided (melitgol ) point

ydr obr om de, péer@r@gﬂﬁg@
_ i IMarEv&aRt: 446,238 greskifedimata: i sdbs :
113 g?ﬁ%éﬁ%%ﬁéﬂ% 5 8%13. 2 mmol) of sodi um boronhydri de,
a reaction m xture was stirred at 20C for 2 hours and

1 Nl i ) i SSBoRA B89 ) S sorer), 265

ut’i on of

' dg 18}, SUR(1HER.T:8.1 BhherladLiH )P . A7HSH)-
8'57ﬁ§2§'w(pﬁ?’%urggﬂr 5 Eou)rgs. The reaction mxture
was then evaporated to a dry residue and to it was

added, 20 . of Iy r ' rtion was
|R("’ﬂfﬁ|3'tr%(i’)e%°%trf”,mf|§%'l ?IiS?I frga g"ﬁ'\/\g@# dé@%%rat ed and an oi |

resi due fornmed was purified by colum chromatography

on silica gel (nobile phase: CHCI3 : CH3OH = 10 : 3).
EXAMPISERi el ds 0.33 g (60% of a title conpound in the

formof the oil base (nol ecular weight: 152.196, gross
formul a: C8H12N20). Preparation of

(3 ko RvNE- (N2 X3 2-dibhic2erissry ety N reahianainedstharel«Bls 33)
! (3Jrﬁwn§y2ﬁgﬂ-¥)lx ?I}odla ?ﬁgk cont ai nliNng ?4% ngy ?2. 6 m’r?)
of DCC (dicycl ohexyl carbodiimde) was added 2 nl of

net _ah ' - mineetihhein of 538 ng (2.6
Pre%ﬂ%?ﬁlqﬁzﬁﬁ[ﬂ@% gﬁgﬁer:yl acetic acid in 3 m of
nmet hyl ene chl ori de was added dropwi se with WO

To ?:log14 /8 o(734.'5636mFr)nC(-)I_I/) S&fz %Qggoo gaoge]cylpﬂdine hydrobromide, prepared as
described in Example 1, was added 20 mi of absolute ethanol and 0.5 g (13.2
mmol) of sodium boronhydride, a reaction mixture was stirred at 20°C for 2 hours
and filtered. To a filtrate containing 3-pyridyloxirane was added 1.3 mi of 33%
ethanolic solution of methylamine and heated at reflux temperature of the reaction
mixture for 5 hours. The reaction mixture was then evaporated to a dry residue
and to it was added 20 ml of chloroform. A solid portion was filtered off, the filtrate
was evaporated and an oil residue formed was purified by column chromatography
on silica gel (mobile phase: CHCl3 : CH30H = 10 : 3). This yields 0.33 g (60%) of a
tile compound in the form of the oil base (molecular weight. 152.196, gross
formula: CgH12N20).

Preparation of 1—(3-pyridyl)—2-(N-(2-(3,4-dicIophenyl)acetyI-N-metylamino)ethanol
To a flask containing 542 mg (2.6 mmol) of DCC (dicyclohexylcarbodiimide) was

added 2 ml of methylene chloride, and a solution of 538 mg (2.6 mmol) of 3,4-
dichlorophenyl acetic acid in 3 mi of methylene chloride was added dropwise with



stirring resulting in the formation of a precipitate.

After stirring for 5 mnutes, 400 ng (2.6 mmol) of
wWa20@/00¥56 dyl ) - 2- net hyl am noet hanol was added POTASI03/000021

reaction mxture and stirred further for 1 hour at

20C. A precipitate fornmed wéds filtered off and the

sol ution was evaporated. The evaporated filtrate was

purified by colum chrorrat ogr aphy siJi.c .
stlrnr(gerésuﬁmggm treoformalipn ©f pﬂﬁ%c'p 3&{] @ﬁf&e’%mmutes 400
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gross
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hl h 4 3RHOB3 10 :
coiSHERISE et A b tarmbateshase o spnes 10
0.5). pflﬂ§§/iiald§‘t7q samiyl (@9R6) 6F 14(B-pyFidyityiayeN-62r¢3,4-dichlorophienyl)acetyl-

st ahied e Rl R 28 o gy o0

dropwise with stirring a solution of 1.1 g (3.2 nmol)
of

Preph4forpu indtitl> RAG-Hyfiay)-2:(-tA- -thitshigpaappenydetyl-N- N et
yl am no%‘@lﬂ &% in 10 mM of anhydrous
methyéamm)g gﬁ-l After conpleted addition,
reaction mxture was stirred further for 1 hour at

0.5eng stonparo it ;z?@wu;gwwmu%%agﬁm afask, 6
t hyl id
ml o;%g\%gﬁggs %egt;q?'g r(ﬁHl(aCHﬁﬁ%}g ous QhH Pha@redas cooled on

O4 and evapor at ed

ice. 4 th ﬁl@H%IX{Lﬁ@L\}Vé$ rwidled dropwise mlthlsimrl@g aaaolutjpm of 1.1 g
resrdue was then_purif

(3. 2c:hnm'ralt) ogofapHy(3opyridyl-24Ny@r 3(Zg-pp<$wg{opggnylafet%gl ?thylamlno)
ethqpc@ dOCE%(% agp%lg%ts @ﬁ%ﬁg&%fma%o(THI%) Afferscothpletisd addition,

ound in ‘the form of the

the ?ééct@ﬁsrﬁixt@reﬁﬂaﬁ sflﬂ'e84unhe|f ﬁordtf heumat 209G asied pades and with
I ssolved in 3. of

vigaroos efirmmg was aﬁded\nﬁt?P‘H'lSPr tH’(')\/(?js,1 %%3‘38624 }Wdofhe}ﬁa% mlof
metEl Ea ol | fc%o“(fgl-?@ )°f ARY & |9mpﬁa§§| Was0. s'é%&ra}e&lBrdrled on

due formed was added
anhydrous NazSO, and evaporated on a rotavapor resulting in the formation of an

t he

oil residue which was then purified by column chromatography on silica gel (silica
gel 60, mobile phase: CH3OH : ethyl acetate = 10 : 2). This yields 0.63 g (60%) of

a title compound in the form of the oil base.

0.60 g (1.84 mmol) of a purified oil base was dissolved in 3.5 ml of acetone. The
solution was cooled on ice and with stirring was added 2.4 ml of ethanolic solution
of hydrobromic acid (0.328 g HBr; 4.1 mmol). To a residue formed was added 2 ml
of diethyl ether. After stirring the reaction mixture for 2 hours on ice, a crystalline
product formed was filtered off and washed with diethyl ether. This yields 0.72 ¢
(80%) of 1-(3-pyridyl)-2- (N-(2-(3,4- dichlorophenyl)ethyl)-N- methylamino)ethanol
dihydrobromide, melting point 157-161°C (molecular weight: 487.074, gross
formula: C47H1sN20OClo. 2HBr).



of diethyl ether. After stirring the reaction m xture
for 2 hours on ice, a crystalline product fornmed was

woizbimorde of f and washed with di ethyl ether. TRC$/S12003/000021
yields 0.72 g (80% of

1- (3-pyridyl)-2-(N(2-(3, 448i chl or ophenyl ) et hyl ) - N- net
hyl am no) et hanol di hydrobrom de, nelting point
157-161C (nol ecul ar wei ght: 487.074, gross fornula:
C17H18N20C 2. 2HBr). WD 2004/ 007456 PCT/ S12003/ 000021

W NTogreatg B, b adeldinBRBiLsss Foshins %9%??&(%&%), 8.64

y : 1HR.550 (1H)3,52 (42), 5H): 08
<1”)’(85i§.(“ﬁg’7g5p§é?ﬁhﬁ?%% gi sc)(i s)_fhomm in@fi gure 9.
EXAMPLE 3

1-(3- LAyl )¢ 2- = j Cl h [)ethyl)-N
IR sk Sl R e e ot Ton ot o e
1- (3-pyridyl)-2-propyl am noethanol To 1.01 g (3.6

rrTrDIEg]| of 3-bronpacetyl pyridi ne hydrobrom de, prepared
EXABPLEI8scri bed in Exanple 1, was added 20 m of

absol ute ethanol and 0.5 g (13.2 mml) of sodium

boronhydri de (NaBH4). The reaction m xtur S sti
1-(3%ri8§l§32-(fl\9(2-g3,haﬁclercm’rterwl)etf‘e’i)e'&tpr%yl@ﬁ\éncfe)le r}arngf e (ék%)

containing 3-pyridyl oxirane was added 0.7 mnml (8.5

nmol ) of n-propyl am ne and heated at refl ux

t g@cﬁ{ 8. RfidiNe-pesidriitoetiaxolr e for 5 hours. The
I:’mpraZac |§fr1}11|§n§>5)?urzly-\%ag then evaporated to a dry residue
and to it was added 20 ml of chloroform a solid

ti Filt 0 o

o 53 el Smhia i oo dsEBpfiis tpuetoruepareparea as

des&ﬁﬁe‘?ﬁm =2 €] 101w4s laidead 20 nilsof absolyts et@nohed| @5 g (13.2
phase: CHCI 3 : ethyl acet

mmol) &8 Sgd(Lm%DFMhmﬂgg-({NﬁB@b{e }'EQ _réggtmﬂzé\.‘iﬁtﬁ%gﬁlﬁg'nsﬁ@nat 20°C
for 3 FGutS B erddiong the (Bfste (GORARINGAS-pyREIDKFardd haBadded 0.7
ml (8.5 mmol) of n-propylamine and heated at reflux temperature of the reaction
mixture for 5 hours. The reaction mixture was then evaporated to a dry residue
and to it was added 20 ml of chloroform, a solid portion was filtered off, the
fitrate was evaporated and an oil residue formed was purified by column
chromatography on silica gel (silica gel 60, mobile phase: CHCI; : ethyl acetate =
10 : 2). This yields 0.33 ¢ (50%) of 1-(3-pyridy|)—2-propy|aminoethanol in the form

of the oil base (molecular weight: 180.25, gross formula: C1oH1sN20)

Preparation of 1-(3-pyridy|)-2-(N-(2-(3,4-dichlorophenyl)acetyl)—N-

propylamino)ethanol

To a flask containing 630 mg (3.1 mmol) of DCC (dicyclohexylcarbodiimide) was
added 3 ml of methylene chloride and with stirring a solution of 625 mg (3.1 mmol)
of 3,4-dichlorophenyl acetic acid in 5 ml of methylene chloride was added
dropwise resulting in the formation of a precipitate. The reaction mixture was
stirred for 5 minutes, and to it was added 550 mg (3.05 mmol) of 1-(3-pyridyl)-2-



Preparation of
1-(3-pyridyl)-2-(N-(2-(3,4-dichl orophen
. , yl)acetyl)-N
wonopykass no) et hanol To a flask containing 630P(Ig/)s(216031000021
mmol ) of DCC (dicycl ohexyl carbodiimnmde) was added 3
m of nethylene chloride arl® with stirring a solution
of 625 ng (3.1 mmol) of 3, 4-dichl orophenyl acetic

d
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puri f col um
in th@ffbﬁﬁmévgn @mbleomtar welgh’c 264178, grcpsysCf@rr@éla EorsHrahlsO2612)-
phase: CHCI 3: CH30OH = 10 : 0.5). This yields 0.56 g

(50% of
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reparation of the title 1-(3-pyridyl)-2-[N-(2-(3,4-d
| chl orophenyl ) et hyl )-N- propyl am no] et hanol (BK- 35)

0. 43( Oi (i1 &%&%ﬁoﬂ‘g r\a%fluaninhWn PP@@(‘J@ (EIAW)W pleed into a flask, 6

f h
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in 1@l amernm)ydtdswaHF | vﬁ\m mmpieted et h?rﬁeacﬁ?’% éP'XPUfe was

funaefgﬁrggeﬁg?dﬁbhggﬁ 2%((31 e%féé?& I%ebdgh& Whev@@g)usfémﬁﬁ@ 6.4 ml of

on i1 ce

15% '%H%a§5€é&ét?1 Eﬂarﬁwée %*nd‘ftﬁen lls%ll\{aﬂ‘ietfmﬂaem&jdlddrlde An organic
8t €pw se an met hyl ene chl ori de

phaweoaas separated, drled on anhydrous Na,SO4 and evaporated oha rotavapor.

The evaporated residue was purified by column chromatography on silica gel

(silica gel 60, first mobile phase: CHCl; : CH30OH = 10 : 0.5; second mobile phase:

ethyl acetate: CHsOH = 10 : 1.5). This yields 0.58 g (60%) of a title compound in

the form of oil base.

0.50 g (1.4 mmol) of an obtained purified oil base was dissolved in 4 ml of
acetone. The resulting solution was cooled on ice and with stirring was added 1.1
ml of ethanolic solution of hydrobromic acid (0.25 g HBr; 3.1 mmol). A white
precipitate was formed and to it was added 3 ml of diethyl ether and after stirring
on ice for 2 hours, a crystalline product formed was filtered off and washed with
diethyl ether. This vyields 0.62 g (85%) of 1-(3-pyridyl)-2-(N-(2-(3,4-
dichlorophenyl)ethyl)-N-propylamino)ethanol dihydrobromide, ~melting  point
198-202°C (molecular weight: 515.124; gross formula: C1gH22N20Clz . 2HBr)



phase was separated, dried on anhydrous Na2SO4 and
evaporated on a rotavapor. The evaporated residue was
weouaondifoorde by col utm chr omat ogr aphy on silica geCT/s12003/000021
(silica gel 60, first nobile phase: CHCI3: CH3OH = 10
: 0.5; second nobile phase:20 ethyl acetate: CH3OH = 10
1.5). This yields 0.58 g (60% of a title conpound

the f f Il b
1 it om0

(HEBa DR, s (A5 2 5R91RY! fis0qpres Seadien oo (26), o4 (2H)

et hanol i c sol ution
bHhydsohpryi £.oeqBH) (0. 25 g HBr; 3.1 mmol). A white
316Q leltgtewhas gor%ed and to it was added 3 m of
dlethyl ether and after stirring on ice for 2 hours,

IR Sa%éhéﬁt(@ﬁ,k'ﬂfg%& gﬂ?}ﬁﬁ ,iﬂgﬁ,%ob was filtered off and

This yields 0.62 g (85%

of 1-(3-pyridyl)-2-(N(2-(3,4-
di chl or ophenyl ) et hyl ) - N- propyl ani no) et hanol

EXIWIH:\WAobrom de, nelting point 198-202C (nol ecul ar

wei ght: 515.124; gross fornula: C1L8H22N2CCl 2. 2HBr) WO
2004/ 007456 PCT/ S12003/000021 20 1H NWR' s

rum
1-(ﬁﬂmgnmma@ewM@lor@pbesyw@bww "migtoyaminGiphagcs (BIK58)
(1 H, 812 (1 H, 7.54 (2H), 727(1|—|)

5.50 (1 H), 3.58 (2H), 3.48 (2H), 3.34 (2H), ' 3.16
Preé%\jémon b %2@ g@ﬁdyg)@ ibth H}Lnéﬂugréthaﬁoltrum (KBr disc) is

1-(4-pyridyl)-2(N-(2- (3 4- di chl orophenyl) et hyl) - N-nmet h

To 31/1I 6{5? noh han0||) nrgB{< @B}orﬁ](%@ﬂgg ﬁ%oﬁgdrobromide 6prepared as

deserméa r?fEMI@nvawamdwi gonel bf/mbebiutbenaﬂlean kP (13.2
described in Exanpl e 1, was _added 2

mn’@b)smﬂagxdwmtbmaohydfm @ngl @e(rfgc‘gon mlxture was gtfrred at 20°C for 2
hours, then filtered and to the filtrate containing 4-pyridyloxirane was added 1.3 ml

339, ethanolic solution of methylamine. The reaction mixture was heated at reflux
temperature of the reaction mixture for 3 hours, evaporated to a dry residue and to
it was added 20 mi of chioroform, and a solid portion was filtered off. The filtrate
was evaporated and an obtained oil residue was purified by column
chromatography on silica gel (silica gel 60, mobile phase: CHCls: ethyl acetate =
10 : 2). This yields 0.30 g (55%) of a title compound in the form of the oil base
(molecular weight: 152.196, gross formula: CsH12N20).

Preparation of 1-(4-pyridy|)-2-(N-(2—(3,4-dichlorophenyl)acetyl)-N-

methylamino)ethanol

To a flask containing 0.54 g (2.6 mmol) of DCC (dicyclohexylcarbodiimide) was
added 2 mi of methylene chloride and 0.54 g (2.6 mmol) of 3,4-dichlorophenyl
acetic acid in 4 ml of methylene chloride was added dropwise to produce the
precipitate. The reaction mixture was stirred for 5 minutes and 400 mg (2.6 mmol)
of 1-(4-pyridyl)-2-methylaminoethnol in 3 ml of methylene chloride was added and



mol ) of sodi um boronhydride, and the reaction mxture
was stirred at 20C for 2 hours, then filtered and to

woheosfoot4ss at e cont ai ni ng 4- pyri dyl oxi rane was addst2ods/@0021
m  33% ethanolic solution of nethylamne. The

reaction mixture was heate®lat reflux tenperature of
the reaction m xture for 3 hours, evaporated to a dry
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N- m%{rtyiarah%r)gﬂa)ﬂok (N-(2- (g% 4- :Jllegﬁlr gr Iogﬂegyl )acetyl)-N-
nmet hyI am no) et hanol To a flask containing 0.54 g (2.6
DCC (dicycl o
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proparatibn a6 i a-(LmeIY B e po s GhRSorS)efge
4- di chl.oro acetic acid in 4 m of nethylene
me‘fbﬂﬁﬂ}lﬁ‘@@ Q@%&zggyéaés)dropw se to produce the
precipitate. The reaction mxture was stirred for 5
m nut es and 400

51 OInQ 44 bﬁr eyl szllth'é'ﬂwluéfﬂm%\lel%kfﬂﬂe (LBl wagplaged info,2 flask, 6
nglga\ggfgdg%g N8 L ARAUROARR0oled on ice. To the reaction

was stirred further for 1
mlxﬁke% aldpd elrbpwvisat wntlﬁ stirming awsolation ef d02091(3 'QHISP%[ At 1-4-

pyrnrd}(,ells)éjz—&‘:!-ég ngl %E;#\I%Pq) 5 %ﬁybaﬁ nq%tﬂy%ﬁndﬁéf%‘?ﬁéﬁéle% 10 ml of

raphy on

a biore midded SvasGuBOer stirred
anh§d %fs TF’I%l fgfﬁrﬁg?@lgﬁgl %cgiltlcﬁfptthb&ego% (I')T;I a

for 1-Hokrmtirods fendberakure, (C@okedIPR meaae%w@ﬂiwsaawf)mng 6.6 ml of
N- et hyl am t hanal r A anic
15k NaORywPa poed epyse coedngh Rl abelffsds Korige. An oro
phase was separated, dried on anhydrous Na;SO4 and evaporated on a rotavapor .
io an oil residue which was purified by column chromatography on silica gel
(silica gel 60, mobile phase: CHCls : CHzOH = 10 : 1. This yields 0.54 g (55%) of

a title compound in the form of oil base.

0.50 g (1.54 mmol) of a purified oil base was dissolved in 3 ml of acetone. The
resulting solution was cooled on ice and with stirring was added 1.8 ml of
ethanolic solution of hydrobromic acid (0.274 g HBr; 3.4‘ mmol). A precipitate was
formed and to it was added 3 ml of diethyl ether. After stirring the reaction mixture
on ice for 2 hours, a crystalline product formed was filtered off and washed with
diethyl ether. This yields 064 g (85%) of 1-(4-pyridyl)-2-(N-(2-(3,4-
dichlorophenyl)ethyl)-N-methylamino)ethanol dihydrobromide, melting  point
191-194°C (molecular weight: 487.074; gross formula: C47H1gN20Cl . 2HBr)

TH NMR spectrum, D20, ppm according to DSS (Oppm): 8.81 (2H), 8.14 (2H), 7.47
(2H), 7.22 (1H), 5.54 (1H), 3.90 (4H), 3.08 (5H)



met hyl am no] et hanol (BK-38) 510 ng (13.5 mol ) of
['ithium al um num hydride (Li AlH4) was placed into a
wohewlp766 m of anhydrous THE was added and aPai/s12003000021
was cooled on ice. To the reaction mxture was added
dropwi se with stirring a sgpution of 1.02 g (3 mol)
of 1-(4-
pyridyl)-2-(N(2-(3, 4-dichl orophenyl)acetyl)-N nethyla
m no) ethanol in 10 mM of anhydrous THF. After
conpleted addition, the reaction m xture was further
IR spettrume(KBridisc)is isbawndp fIgYER t enper ature, cool ed on ice
and with vigorous stirring 6.6 m of 15% NaOH was
added stepw se and then 16 ml of nethyl ene chloride.
EXA @r gani c phase was separated, dried on anhydrous
SO4 and evaporated on a rotavapor to an oil
resi due which was purified by colum chromat ography on BK
silica gel (&l ]]gamiel316 -3 30 4By, BBHEH 3 2HB130d BK-
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of a purified oil base was dissolved in 3 m of
of sterbngifeisomFas@ esul ti ng sol uti on was cool ed on ice and
with stirring was added 1.8 ml of ethanolic solution
of hydrobromc acid (0.274 g HBr; 3.4 nmol). iA of sigma
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Materials and methods

Cell culture and addition of sigma ligands

The immortal human hepatocyte cell line HepG, was split to the 75 cm? flasks in
the ratio 1:2, two flasks for each condition. The cells were cultured in the DMEM
culture (L-arginine.HCI 0.084 g/l, L-cysteine.2HCI 0.0626 gfl, L-glutamine 0.584
g/l, glycine 0.03 g/l, L-histidine.HCI.H.0 0.042 g/l, L-isoleucine 0.105 g/l, L-leucine
0.105 g/l, L-lysine.HCI 0.146 g/l, L-methionine 0.03 g/l, L-phenylalanine 0.066 gll,
L-serine 0.042 g/l, L-threonine 0.095 g/l, L-thryptophan 0.016 g/l, L-tyrosine
2Na.2H,0 0.10379 g/l, L-valine 0.094 gl choline chloride 0.004 g/l, folic acid
0.004 g/l, myo-inositol 0.0072 g/l, niacinamide 0.004 g/l, D-pantothenic acid 0.004
g/l, pyridoxal.HCI 0.004 g/l, riboflavin 0.0004 gfl, thiamine.HC| 0.004 g/l, calcium
chloride.2H,0O 0.265 g/l, ferric nitrate . 9 H,O 0.0001 g/l, magnesium sulfate
[anhydride] 0.09767 g/l, potassium chloride 0.4 g/l, sodium chloride 6.4 gll,



IR spectrum (KBr disc) is shown in figure 7. EXAMPLE

5 Testing of four sigma |igands, (BK-31 . 2HBr, BK-33.
waBi4/00Bike 35. 2HBr and BK- 38 . 2HBr) from exaRpisrod3/o00021

to 4, inhibitors of chol esterol biosynthesis as the

| evel of sterol A7,8-isome2@se The inhibitory effect
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Sterol extraction

The homogenate was transferred into glass vials with an inert cover. 3 ml of the
extraction solution (75% n-heptane : 25% isopropanol (volivol)) was added. The
closed vials were shaken vigorously on a shaker in the dark room for 2 hours.
After extraction the vials were centrifuged (2000 g, 10 min), the organic phase was
transferred into the glass tubes, dried under nitrogen, washed with 2 ml of HPLC
grade n-heptane, centrifuged (2000 g, 5 min) and transferred to a fresh glass
tube. Until analysis, the samples were stored in the HPLC-grade solvent in dark

and cold.



[ anhydri de] 0.09767 g/1, potassiumchloride 0.4 g/1,
sodiumchloride 6.4 g/, WO 2004/ 007456

WOCH4H812663/ 000021 23 npnobasi ¢ sodi um phosphaC®/S12003/000021
[ anhydride] 0.109 g/I, glucose 4.5 g/l and phenol
red, Na 0.0159 g/l) with 5%ybovine serumand 1%
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1m|?rﬁg13€r§csr The rrgdi um was aspirated after 24 hours, and

the cells were tryptinized with 2 ml  of trypsine. The
Detczj I sfgre!col lected in 4 mM of the medium

> and the «cell pellet resuspended in
distilled water (1 m per flask). The cells were
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room for 2 hours.
|ancf%én%r| I(]j“}féfréléfdsi),oéhdléﬁerdl 1 teraeids) cempsicfalgSignap dot-gimethyl-o-
mn), the organi c phase was 3
cholesta-8,14,24 -triene-3p-ol  (FF-MAS) and [°’H] FF-MAS (laboratory source
A.G.Byskov, Rikhospitalitet, University of Copenhagen). The results were
normalized according to the quantity of internal standard ergosterol and the
concentration of proteins in the homogenate. The results represent the average

value of two measurements with appropriate standard deviation.
Results

The metabolic labeling of the cells showed excellent results on the level of a
lowered amount of synthesized cholesterol. Cholesterol had a peak on the
radiodetector at about 6.0 min. Figure 3 shows the quantity of radiolabelled
cholesterol after metabolic labeling of the cells and the addition of different
inhibitors. Negative control, normal medium — the medium without the addition of
inhibitors, A — analysis 1, B — analysis 2. AU — arbitrary units. Cholesterol peak,
as shown in figure 3, was significantly lowered in the cells with added sigma

ligands, being the most pronounced by the compound with signature BK-35 .
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conﬁégunndoawﬂh %?dﬂa%? OBK-35 . 2HBr the cholesterol quantity is diminished and
the quantity of the intermediates residing before the sterol A8,7-isomerase step is

increased.

The well known inhibitors of HMG-CoA-reductase (lovastatin and pravastatin) and
lanosterol 14a-demethylase (fluconazole) served as positive controls for the
accuracy of these analyses. Lovastatin and pravastatin completely blocked the
biosynthesis, as shown in figure 3. Fluconazole, as expected, was a weaker
inhibitor of cholesterol biosynthesis since it is not a specific inhibitor of the human
lanosterol-14a, demethylase. The quantity of lanosterol or 4,4-dimethyl-a-cholesta-
8(9),24,-diene-3p-ol (T-MAS) was not increased by the statins since these
compounds block the biosynthesis at the level of HMG-CoA reductase which
resides at the beginning of the cholesterol biosynthesis pathway, thus, before
lanosterol and T-MAS.
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(fluconazol e) served as positive controls for the
accuracy of thesth&ﬂ@%es. Lovastatin and pravastatin
conpl etely bl ocked the biosynthesis, as shown in
figure 3. Fluconazole, as expected, was a weaker
i nhi bitor of chol esterol biosynthesis since it is not
a specific inhibitor of the human |anosterol-14a
1. Ghnmnunﬂsaﬁéﬁﬂmhéa&uantity of | anosterol or
4, 4-di et hyl - a-chol esta- 8(9), 24, -di ene-3R-ol (T- MAS)
was not increased by the statins since these
conmpounds bl ock the biosynthesis at the | evel of
HMG CoA reductase which resides at the beginning of
the chol esterol biosynthesis pathway, thus, before
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26 ConclNysi ons W have deter @ thit the cells
[ 2 est £d conmpounds wth
~33. 2HBr, BK-35 . 2HBr
38 2 Rynt hesi ze significantly |owered
amounts of cholesterol. On the basis of these
results, we conclude that all tested conmpounds, that
i's, novel derivatives of pyridylethanol (phenylethyl)
amines of this invention, are the inhibitors of
chol esterol biosynthesis, nost likely at the |evel of
whesfeldr ol 07, 8-i sonerase. The greatest |owering of
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signature BK-35 . 2HBr, that is,
n islar( iBtqmerifiyn )+ B ¢N- (2- (3, 4- di chl or ophenyl ) et hyl ) - N-

R4 is a hydrogen atom, hydroxyl group or lower C1.5 alkoxy group
R is a hydrogen atom or a straight or branched lower C1 alkyl group
X is hydrogen, fluorine, chlorine, bromine, hydroxyl group, trifluoromethyl group,

3,4-di-Cl , 2,4-di-Cl or lower C1.6 alkoxy group

and enantiomers, diastereoisomers or racemates thereof or the physiologically

acceptable acid addition salts thereof.

2. The compounds according to claim 1 in which n is an integer 2, R¢ is a hydroxyl
group, Rz a methyl, ethyl, n-propyl, isopropyl, n-butyl or isobutyl group and X is
a hydrogen atom or phenyl disubstituted with 2 chlorine atoms in the positions

3 and 4 orinthe positions 2 and 4

3. The compounds according to claims 1 and 2 in which R; is a hydroxyl group

in the RS configuration.



propyl am no) et hanol di hydrobrom de. The results

attained in at least two independent experinents are
woepumduss bl e and show that of all tested si gnRCT/SI2003/000021

i gands the conpound with signature BK-35.2HBr is the

best inhibitor of cholest&8l biosynthesis of this

invention and is thus particularly sui tabI e for the

treat ment of hyperchol esterol em erl |

. nm a.
4. 12030dyrifyr-25dl-E(3, Sicﬂduigrco]ﬁ@@i@e%’g @m 'ﬁ!?%ﬁﬁ%&%ﬁd a
ol nmul )n Rl RZ2 wherein nis an

Q'W@%@Pm‘aglﬁaﬁ%%m&’% is a hydrogen atom hydroxyl

group or lower Cl 6 al koxy group R2 is a hydrogen atom

or a straight or branched | ower Cl Qu ' .
5. Th{Bpyrigyl)- 2*(Nu@“PWV'@WNBTN'ﬁ@pW'BHQS%ﬁ'#L?'g ;ﬂ%%ﬂ?@’f"m'de

trléluoronethyl group, 3,4-di- , 2,4-di-C or | ower

tt oxy group and enantioners d i astereo isoners
or racemates thereof or the physiologically
acceptable acid addition salt

6. ‘l:&mvu@%é‘&dgr@b‘hgICNPreplaqermlSetrtlﬂ i tnyl%migg)gert]hanol and a
QJF @’ﬁ%rq{%ge@al tTﬁ ofedtydroxyl  group, R2 a nethyl,

ropy |sopropyl n- butyl or isobutyl group
and Xis a hydrogen aton1or phenyl disubstituted with

7. b@%ﬁéﬁ&%&@?y dich rch%sentyi)W%etﬁyl%%né)e‘?ﬁaﬁ&i thgnd  a
dihydrobromide salt thereof.

8. The compounds of formula | according to any of claims 1 to 7 and the
physiologically acceptable acid addition salts thereof as the ligands of sigma
receptors for inhibiting cholesterol biosynthesis in the treatment of

hypercholesterolemia énd hyperlipemia in humans.

9. The pharmaceutical compositions comprising the compound of formula |
according to any of claims 1 to 7 and the physiologically acceptable acid

addition salts thereof.

10.Use of the compounds of formula | according to any claims 1 to 7 and the
physiologically acceptable acid addition salts thereof as the ligands of sigma
receptors for inhibiting cholesterol biosynthesis  for preparation of the
pharmaceutical ~compositions for treating hypercholestrerolemia and

hyperlipema in humans.

11. The process for preparation of the compounds of formula | according to any of

claims 1 to 7 which process comprises

a) alkylating secondary amines of formula VI



3. The conpounds according to clains 1 and 2 in which

Rl is a hydroxyl group in the RS configuration. WO
waQo/00idd56 PCT/ S12003/ 000021 28 4. PCT/S12003/000021

1-(3-pyridyl-2-(N-(2-(3,4-dichl orophenyl)ethyl-N-propy

| am no) et hanol and a di hyd@%bronm de salt thereof. 5.

1- (3-pyridyl)-2-(N-(2-phenyl et hyl)-N-propyl am no) et han

ol and a di hydrobrom de_ salt thereof. 6.

NKR-OMECHYZ - 2- (N- ( 2- (¥ 14- di chl or ophenyl ) et hyl - N-

met hyl am no) et hanol and a di hydrobrom de salt

t hehersin 7.

1- L4 i s Pasd! pheoub) - N- et hyl am

noéé#ﬁ%%ggﬁé%%agéo%ﬁﬁggrobrgﬁﬁgépgglFg?hgreof. 8. The

conmpounds of fornmula | according to any of clains | to

7 and the physiologically acceptable acid addition

salts thereof as the |igands of sigm receptors for

i nhi biting cholesterpl biosynthesis in the treatnent

of hyperchol m a and hyperlipem a in humans.
9. The pha al conpositions conprising the
conmpound of fo al according to any of clains 1 to

7 and the physiologically acceptable acid addition
salts thereof. 10. Use of the conmpounds of formula I

ac?r?ﬂvﬂid?ﬂxtié’ﬁ?ﬂ)éfiﬁééiaﬁévé i forfutant] t he

physi ol ogically acceptable acid addition salts thereof
as the ligands of sigma receptors for inhibiting

chol est erpl bi osynt [ r preparation of the
phdWﬁbR¥ﬂ§QQ%ﬂan@éﬁb@@&?@%&@ for treating

hyper chol estrerol emia and hyperlipema in hunmans.

N

O~

and, if desired, the obtained compounds of fomula | are converted into the

salt or

b) alkylating primary amines of formula Vil
RaNH2 VIII
wherein R, is as defined above in formula 1,

with pyridyloxirane of formula VII



11. The process for preparation of the conmpounds of
formula | according to any of clains 1 to 7 which
woroE@essconpri ses a) al kyl ati ng secondary am RES$/ST003/000021
formula VI WD 2004/ 007456 PCT/ S12003/000021 29
NHR2CH2CH2Z VI wherein R230s as defined above in

formula | and Zis a group x --~a in which Xis as
defined above in formula I, with pyridyl oxirane of
formula VIl Qg-~~0-7 VII and, if desired, the obtained
compounds | a are converted into the salt or
b) al kyl ati | amines VIl formula VII1 R2NH2
VI wherei i stads defined above in formula |

with pyridyl oxirane of formula VII WO 2004/ 007456
PCT/ S12003/ 000021 30 0-~~O VIl to internedi ate
conpounds of fornmula I X N CHCH2ZNHR2 | X

to intermediate compounds of formula IX

N

@?HCHQNHRz IX
OH

wherein R, is as define above in formula |,

and condensing with the derivatives of phenylacetic acid of formula X
HOOCCH2Z

wherein Z is as defined above,

to intermediate compounds of formula XI

N R, O

Il
@‘C')H—C HoN—CCHoZ XI
OH



O-UH wherein R2 is as define above in formula I, and

condensing with the derivatives of phenylacetic acid
wofRodsmomiba X HOOCCH2Z wherein Z is as defi nedCalsmeas/000021

to internmedi ate conmpounds of formula XIT NR2 O1 11

CH CH2N- CCH2Z XIT  OH WO 2034/ 007456 PCT/ S12003/ 000021

31 and reducing themto the title conpounds of fornula

I, and, if desired, converting them.into th t. .
and reducing them to the fitle comp%ungs of %rmuia g, gﬂh, if desired,

converting them into the salt.



