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bi osynt hesis, processes for their preparation, and pharnmaceuti cal

conposi t i ongo g@Wb@usE Ng them Field of the invention (I nperilgosoobhs D 213/ 38,
A 61 K 31/44) The present invention belongs to the area OF the active
substances fromthe group of heterocycHic conpounds, and the pharnmaceuti cal
industry and it relates to the novel derivatives of pyridylethanol .
(phenyl ethyl) amine, the processes for their preparation, pharnmaceutical
conpositions containing them and to their use for inhibiting cholesterol
bi osynt hesis. The novel derivatives of pyridylethanol (phenylethyl) am ne
according to the invention are the |ligands of signa receptors, inhibitors
of chol esterol biosynthesis at the | evel of sterol A7,8-isonerase and are

urmns, 1 SeyRl SR AARER o Sy YRRl TR0 e R ARRET o oo o
There is acholestenol nbiasyinthesisyy aptdcessssibsfamcdheimatprephardtidn,chahdst er ol

bi osynthesi s, effective antihypercholestrolem c and anti hyperlipem c agents
whi ch muPﬁaﬂPBW%’ﬂﬁ%?6'?%0?@55&“8&*%!8!% M the therapy and with fewer

side effects in conparison to the active substances known in the prior art.
Prior art

Field of the invention

(Int. Cl. CO7D 213/38, A 61K 31/44)

The present invention belongs to the area of the active substanc;,es 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 hyperlipemia in humans.



Because the high blood cholesterol level is a recognized risk factor in the
onset of atherosclerosis, nunerous investigations have been ained at JAN 2007
searching for a drug which would bring about reduced | evels of blo o2

chol est er olwg Boolhe4sgpnmal s and thus it woul d highly ef pe¢kiigsdotozi he
treatment of hyperchol esterolema and hyperlipema. It has been established

that | owering chol esterol biosynthesis I nhi bitors of chol esterol
bi osynthesis is one of the nodes of treatnment. Several inhibitors of

chol est er ol ASY shs are known at the level of i.nhibition of

3- hydroxy-g—m%- yl -coenzyme A reductase (HMG CoA reductase), as

di scl osed, for exanple, in US patent no. 4,231,938 (lovastatin), US patent
no. 4,444,784 S|m/a atent. _no. 6,227 t i um
o Us " pat SHETendS & cBhbBYh Hetart T BeFnerlip sHipSRRes tnif iiGY FeledisiSlhe

t her apy anﬂloéfﬁthebi@eeﬁ@&%rurﬁm pERATRERbRMI® BAAINFhY S HpRICASELS )Nhlch
Si nvacor (r) Ipitor(r). These HMS CoA reductase inhibitors, al so known by

the cormmonWeHlgePrVidei s gore sargated action i lp the Harapy apd Witivlewer sidsl effasie:ins
Derivati Veﬁﬁlﬂéﬁﬁ%‘?'{a@ tpg a%pgggb&gb% i ﬁrtﬁe gﬁg{ ?}t [ nt _he t reat nent of

obesity an especi ese I ndi vi dual s, are known
fromUS patent no. 4,800,206. It is knomn that sigma |igands bind to sigm
receptors that are structure honol ogues of sterol A8,7-isonerase (F. F.
Moebius et al, Brit. J. Pharmacol. 1 2 JAN 2007 WO 2004/007456

PCT/ S12003pgQpPael 3 (1997), 121, 1-6) and belong to the | ast portions of
chol esterol” biosynthesis. However, there are no active substances or drugs
known in the current medicine that would inhibit chol esterol biosynthesis

at the | ev@belisei it Migh /Bloba ' cHolBtétaFlevel is a recognized risk factor in the onset
of atherosclerosis, numerous investigations have been aimed at searching for a
drug which would bring about reduced levels of blood cholesterol in the mammals
and thus it would highly effective in the treatment of hypercholesterolemia and
hyperlipemia. It has been established that lowering cholesterol biosynthesis by
inhibitors of cholesterol biosynthesis is one of the modes of treatment.

Several inhibitors of cholesterol biosynthesis are known at the level of inhibition of
3-hydroxy-3-methylglutaryl-coenzyme A reductase (HMG-CoA reduciase), 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.



Probl em sol uti on description including exanples The aimof the present

I nvention is to find new active substances that would significantly, ng}wmm
the |l evel of blood cholesterol in the mamal s by inhibiting cholest

bi osynt hesiwoh#vsoltasd ast portions of its biosynthesis palcdiigosdobdd E

the |l evel of sterol A7,8-isonerase, thus, have a nore selective in |b|tory
action than the action of known stati n§ whi ch inhibit HMG CoA reductase in
the early portlon of chol esterol biosynthesis pathway. The use of the novel

corrpounds t ' ) . action

W th fewer Sl dg i% ‘ect %‘rﬁ:&]cﬁcfl‘\ﬁ)rrpzﬁc'j |t§§h@v&5§tﬁp?ﬁ'éﬁgc |\g/g&§gto I ﬁlégrﬁHé#g'eady
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I nvention ich relates tp nove e no phenyl et am ne

deri vat i vethat WQUméhMcﬁ?@ “WPSY%&?SHQI %@3@«%@& sierolAf ?ﬂ%)rﬁ?féﬁ?ﬁaceut i cal

conpositions containing themand the use of the conpounds in accordance

with the invention for the treatnment of hyperchol esterolema and

hyper|i pem a. New pyri dyl et hanol (phenyl ethyl) am nes of this invention are
f f I . CH

conmpounds 2)n-O- X JJ ~IR Rz wherein 1 2 JAN
2007 WO MELS

S an integer froml to 4

The aim of the present invention is fo find new active substances that would
significantly lower the level of blood cholesterol in the mammals by inhibiting
cholesterol biosynthesis in the last portions of its biosynthesis pathway, that is, at
the level of sterol A7,8-isomerase, thus, have a more selective inhibitory action
than the action of known statins which inhibit HWG-CoA reductase in the early
portion of cholesterol biosynthesis pathway.

The use of the nove! 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 fo novel
pyridylethano! (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
hypercholesteroclemia and hyperlipemia.

New pyridylethanol (phenylethyl) amines of this invention are compounds of
general formula |

@—(\N—(CHQ @ I

wherein



R1 is a hydrogen atom hydroxyl group or lower C .6 al koxy group R2 is a
hydr ogen atom or a straight or branched |lower Cl.6 alkyl group X is 27 JAN 7007
hydr ogen, fluorine, chlorine, brom ne, hydroxyl group, trifluoronet hy1

group, 3, 4wib 20040074564-di - or lower C1.6 al koxy group gersebdsobdst
physi ol ogi cal ly acceptable acid addition.salts thereof. The term | ower alkyl

group denotes straight- or br anched- chai4h | ower al kyl group wth |l to 6,
preferably | to 4, carbon atons (C _6 al kyl) such as nethyl, ethyl, n-

propyl, is = d isobutyl group. The term | ower al koxy group
denot es aﬁﬁ%@@e u;r)lﬂj\é\nhﬁ\tqlato 6, preferably I to 4, carbon atonms (C9.6

al koxy) sud®y iss hydeodernatonethydryxyl grooparyowers Cps aliaxy groug oxy and i sobut oxy
group. The conmpounds of fornula,l.formsalts wth aci and these salts are
al so the paf?%‘s Bpyarpgen ﬁ{P@ﬁPT Bﬁ?faiﬁ}?g%ni"@é‘c%?d@M@él%"&u’%’ﬂ he salts with
physi ol ogi orlid hydR@BRATIUSTR, BHIGHNE, bRémpe, hy@ﬂ’bx?liﬁrd@f, thfATBmethy gRsRE Nl or i
acid, hydrobrom c, acid, phosphoric acid;, or wth organic acids such as,
for exanpl e34-Cinfil sl Pbﬁl\f@ra@i-d,alkém giotPaci d, oxalic acid, maleic acid,
benzenesul fonic acid and others. New conpounds of this invention contain at
| east one asymmetric carbon atom -and can, therefore, exist as optically
acti ve enards welkthe, physialbgisalyramoepiablecacid addilian salis #wredfhe conpounds of
formula | in which n =2 and in which RL is a hydroxyl group, R2 is a

met hyl or n-propyl group and X is a hydrogen atomor two atons of chlorine

in the posfHd @i [Swanalkyl gfoup @erties StraigHE |o? WrancHeRI-EREEn TEWE! alRATgrigd | Ves
of pyridyl ethanol_ (phenyleth I%}am ne and are the preferred conpounds in

accor dance With A torfe prefesghly dnfo 4 carken @b (hds alkb riuchrasamelivheethyls 8f er r ed
conpound angany isopropyl, n-butyl and isobutyl group. The term lower alkoxy group denotes

alkoxy group with 1 to 6, preferably 1 to 4, carbon atoms {Ci¢ alkoxy) such as
methoxy, ethoxy, propoxy, isopropoxy, butoxy and isobutoxy group.

The compounds of formula | form salts with acids and these salis are also the part .
of the invention. Examples of such salls are the 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, cifric 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, Rz
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:



1 2 JAN 2007 WO 2004/007456 PCT/ SI 20031000021 5

1- (3-pyridyl)-2-(N-(2-phenyl et hyl)-N-propyl am no) et hanol and a

di hydrobronmide salt of formula |i thereof (signature BK-31 in descrihftﬂﬂh?ﬂm
and fi gur es)wo 2004i00745¢OH 0 CH3

1- (3-pyridyl)-2- (N-( 2- (3, 4- di chl or ophenyl ) et hyl ) - N- net hy"anr noy L% %401 and a
di hydrobrom de salt of fornmula Il theré&of (signature BK-33 in descriptions
and figures) 4 OOIIl d |1 OHCH

1- (3-pyridyl)-2-(N-(2-(3, 4-dichlorophenyl)ethyl)-N propyl am no) et hanol and a
di hydrobrom de salt of forrmula IV thereof (signature BK-35 in descriptions

and  fi gur eg3-pitidf-2QNA(A-pherfyitiRNLprépylaMiZd)Bthanol and a dihydrobromide

salt of formula I} thereof (signature BK-31 in descriptions and figures)

o 0O

CHjs

1~(3-pyridyl)-2-(N-(2-(3,4-dichiorophenyl)ethyl)-N-methylamino)ethanol and a
dihydrobromide salt of formula Il thereof (signature BK-33 in descriptions and
figures)

cl
N o
O n
N
OH CH,

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

figures)

Cl
N Cl

O v

OH



WD 2004/ 007456 PCT/ S120031000021 6 and
1-(4-pyridyl)-2-(N-(2-(3,4-dichlorophenyl)ethyl)-N nethyl am no) et hanol and a
di hydrobronmide salt of fornula V thereof (signature BK-38 in descriptiddaN 2007
and figurew)o Bbe@iassNO O V. OH ~H3 O the above nentiongdreonRamags of this
I nvention especially preferred conpound is

1-(3-pyridyl)-2-(N-(2-(3, 4-di chl orophen§l)ethyl)-N propyl ani no) et hanol and

a di hydrobrom de salt (BK-35.2HBr) thereof as an inhibitor of chol esterol

bi osynt hesj s t hus riate for the freatnent.of .h rchol est erol em a
and hyper 19 eﬁ{n(g_—pyfﬁgl)%g%gg—ﬁ%g{gth?rﬁpﬁeq f?gm?}"ggﬁnﬁ@y{%@"%ﬁ% d'“'qdnatwo

di fferent dimpiobfontitie agatt of femiula IV therebbl(dighatags msaﬁnaaesoﬁPiimﬁ aha) and
variant (b): variant a): alkylating secondary am nes of fornula Vi

NHR2 CH2 CHABWARS) wherein R2 is as defined above and Z is a group 1 2 JAN 2007

WO 2004/ 007456 PCT/ SI 20031000021 7 x wherein X is as defined above,

Cl
N Cl
Q. ‘
OH  (u,

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 sait (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
NHR2CHCH2Z VI

wherein Ry is as defined above and Z is a group



wi th pyridyl oxirane (pyridyl ethylene oxide) of formula VI O Ovll to the
desired title pyridylethanol (phenylethyl) amnes of fornula I and, iff7 jan 2007
desired, converting theminto to the physiologically acceptable acid

addi ti on sal ™0 tdo@oozads. Secondary am nes of fornula Vi I ed by
al kylating primary amnes of forrmula XI | H2N - mzmzzngﬁ’gﬁ\?m&{”ﬁ%g{ kyl
iodides of fornmula XIIl R2J XIII accordfng to the follow ng reaction
schenme: H2N - CH2CH2Z + R2J M HNR2 - CH2CH2Z wherein substituents R2 and Z
are as defined above. 1 2 JAN 2007 WD 2004/007456 PCT/ SI 2003/ 000021 8
Primary am nes of fornula X al kyl iodides of fornula XlIl are known
and commercially avail icals. At 2-, 3- or 4- substituted

pyri dyl oxi rane of fornmula V the process of alkylating secondary am nes
of formula VI is prepared in situ by transformation at 2-, 3- or
4-substituted brono-acetyl pyri ne hydrobrom de with conpl exed netal hydrides,
such as sodi um boronhydride in an inert solvent such as |ower aliphatic

al kanol, for exanple, ethanol at a tenperature about roomtenperature. At
2-, 3- or awbareix X ig asidéiinedbakavet yl pyri di ne hydrobronide is prepared by
transformation of the original at 2-, 3- or 4-substituted acetyl pyridine
which are known and commercially available chem cals for bromnation with
brom ne andwith pyridyloxirane (pyridyi ethylene oxide) of formula VI

N

O~ =

o the desired title pyridylethanol (phenylethyl) amines of formula | and, if desired,
converting them into to the physiologically accepiable acid addition salis thereof.

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

HzN — CHCHZ X11

with alkyl iodides of formula Xl

Rod XHI

according to the following reaction scheme:
HoN-CHCH:Z + Rz >  HNRz-CHCH.Z

wherein substituents Rs; and Z are as defined above.



hydrobrom ¢ acid. The al kylation step of secondary amnes of fornula VI with
pyridyloxirane of fornmula VII is carried out at a tenperature of abi"’ﬁJArNoﬁﬁ?
tenperature to reflux tenperature of the reaction mxture, in an in

sol vent sucwoesodiowss al | phatic al kanol, for exanpl e, AAE09 crude
pyri dyl et hanol (phenylethyl) am nes of fornula I forrre?are 'lsog/g@ﬂ?led and
purified by common procedures known in 8he prior art, preferably by col um
chromat ography. Variant (b): Al kylating primary anmines of formula VIII

R2NH2 wh LS as eflne | oxir f . formula VI
DAN 2007 RSB0 6 BEHERIOE Gabiddesy o fmith bl oLl 48 pounds
of formul &:drﬁfneféléﬂy?ﬂd@irﬁmd%eh%aiﬁ* H wherein R2 is as defined above, and
condensing with the derivatives of phenyl acetic acid of fornmula X HOOCCH2Z

X wherein Z is as defined above,
At 2-, 3- or 4- substituted pyridyloxirane of formula Vil in the process of alkylating

secondary amines of formula VI is prepared in situ by transformation at 2-, 3- or
4-substituted bromo-acetylpyrine hydrobromide with complexed metal hydrides,
such as sodium boronhydride in an inert solvent such as fower aliphatic alkanol,
for example, ethanol at a temperature about room temperature.

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 sebondary 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 ineri 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
pricr art, preferably by column chromatography.
Variant (b):
Alkylating primary amines of formula Vil

RaNH,

wherein Rz is as defined above,

with pyridyloxirane of formula Vil



to new i nternmedi ate conpounds of formula XIC. NR2 0 aCH CH2N-CCH2Z XI OH
wherein substituents R2 and Z are as defined above, 1 2 JAN 2007
2004/ 007456 PCT/ SI 2003/ 000021 10 and reducing themto the desired titl&JAN 2007

pyri dyl et hanaVvo ¢inerryieet hyl ) amines of forrmula I, and, i
converting theminto the physiologically accept abI e aci d fpag§ﬂt0632 oozél ts

thereof. Primary aliphatic am nes of for8ula VIII, such as nethylam ne or
n- propyl am ne, are known and commercially avail abl e chem cals which are
al kylated with pyridyloxirane of formula VI in an inert solvent, such as

of phenyl acetic acid a X wh&fBin a substituent Z is as defined
above, in an inert sol at a tenperature about room tenperature.
Condensi ng agents known in the art may be used as a condensing agent, such
as dicycl ohexyl carbodiim de (DCC), as an inert solvent, for exanple,

met hyl ene chl oride (dichloronmethane). In the final step of the synthesis, a
carbonyl group, in th novel t ey medi ar conpounds Xl is reduced to an

al cohol gr otHd'E')te'ifﬂﬁ i E‘?’T‘Bﬂ”'?‘gs‘lfraf g I%ut with conventional reducing
agents, preferably with those suitable for reduction of the carbonyl group
to the group -RRHN-CO-. Especially suitable is a conplex netal hydride,
such as LiAIH4 in an inert solvent, preferably in ether, such as

N

@'?HCHQNHRz X
OH

wherein R, is as defined above,

| ower aliphatic al kanoLN.for exanple ethanol, to internedi ate conpounds of
formula | X. These i nt@@% conpounds are condensed with the derivatives
t an

and condensing with the derivatives of phenyl acetic acid of formula X
HOOCCH.Z X
wherein Z is as defined above,

to new intermediate compounds of formula  Xi

N R, O

-
@'?H—C HaN—CCHZ XI
OH

wherein substituents R; and Z are as defined above,



tetrahydrofuran (THF), diethyl ether, dioxane and simlar. The desired title
pyri dyl et hanol (phenylethyl) amnes of fornula | forned are isol ated 3ndjAN 7007
purified in a conventional manner, preferably by colum chromatography on
silica gel aww200dm@mssi f desired, they are converted int

physi ol ogi cal ly acceptable acid addition salts thereof. 0%%@?16?08@%05028168 for
preparation of the novel derivatives of 10yridyl ethanol (phenylethyl) am ne
of formula | in accordance with the variants (a) and (b) are shown in

figure 5. The, synthesis of the npvel .derivatives of .

byt dyl ot halE) fostite b 10 e nESTe e, BituiSalty (phenyiet amings @logen
atom may beopmilaqr aRd, if Gesifad, doh@eﬁﬁjhgﬁhemfiﬁmﬁémsi@iogﬁﬁllg‘léc%e table acid
accordance with the invention wherein RL is a hydr oxyl 1 JAN 7007 WO

2004/ 007456dogtionsiakigdRerse6021 11 group, are first acetylated in a
conventional manner, for exanple, with acetanehydride and then the O acetyl
conpound forned is catalytically hydrogenated by common net hods, such as,
wi t h pal | adPrimanyralighatic amings éfdormebeaill,suchaasi methyddminesor aegropylaming,o t he

o 5o B e SR W e B SR
derivati vegyaitlyRyirasty befoRtnR! VIl hamidert solvent asticheasOlower aliphatic alkanol, for
example ethanol, to intermediate compounds of formula IX. These intermediate
compounds are condensed with the derivatives of phenyl acetic acid of formula X
wherein a substituent Z is as defined above, in an inert solvent and at a
temperature about room temperature. Condensing agents 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 -RxHN-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 {itle
pyridylsthanol (phenylethyl) 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 pyridylsthanol
(phenylethyl) amine of formula | 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 R is a hydroxyl



formula | may be prepared wherein Rl represents a hydrogen atom according
to the following variant d) 1 2 JAN 2007 WD 2004/ 007456 PCT/ 8120034 QO&%%{V
12 CH2000OH CH20OOCH2CH3 Li AlH4A N ~CHZCH2OH eter 1 SOCI 2/ CHCI3 N ’
aFCH2CH2ClI  WRREMACHEZ N Y CH2CH2NHCH2CH2Z The ori gi ”ach&lt/SIﬂ)bsloqaﬁnor
4-substituted pyridyl acetic acid is esterified in a conventional ‘manner
known in the prior art, for exanple, byltransformng it to ethyl ester of
pyridyl acetic acid thereof which is then reduced with conventi onal

reduct ants referably with those for reduction of the_ester oup to an

al cohol ggrgﬁw,_ PBhr Sr%upg?qy&gtt% i faid é;opge&no 8ﬁp’l"3§'éﬁr’ n@t"apxwahde,‘""@uch as
lithium aheamehpdAnedr iafe (theAl it DRaddiyll pounldv sbimed’ &f edRbiv¥cally et her,
such as diethyl “ether, tetrahydrofuran, dioxane and the like. By thrs

procedur e Pydedrnaied byscammpn sugibeds. guch gor Wit Pallading  on & crMiess farned to
2-, 3- .or aﬁgﬁ thding i ey i | th common chl ori nati ng
agents, su%h satlhél ony?uﬁﬂgb?%(é édi?'hli?lilrt] |ﬁ§\jrv@bsoﬁ3‘§tn@, such as chlorof orm
The produced substituted pyridylethylene chloride is used to al kyl ate
primary am nes of formula VI to produce the title

N N
acetanhidrid
@?HCHzNRzCHzCsz — (ISHCHzNchHchQZ

~" OH OCOCH;

Ha l Pd/BaS0y,

N

@rc:HZCHzNRZCHchzz

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)



derivatives of pyridylethanol (phenylethyl) am nes of formula I V\,herei n R
represents a hydrogen atom |In accordance with the invention goal, 3
ef fect of the novel derivatives of pyridylethanol (phenyl ethyl) amn 2a§AN 1007

| i gands of sMW§hWo4cespt ors on i nhibition of chol esterol f@%’@@%s was
assessed. An ex vivo nethod of netabolic | abeling of inmor

hepat ocyt es was enpl oyed. The radi oactiy®ly | abelled early precursor of
chol esterol [3H acetate was added to cells with or without addition of 12
JAN 2007 WD 2004/ 007456 PCT/ SI 2003/ 000021 13 si gma | i gands. Two

I ndependent eriments of net lic | abeling a EléeroN anal ysis were
per f or med. ld@Hot—bet | that the
S a1 Qe“'?e?r%?ﬂs?@?ol EREaRb

tested sub es “significant
| i gands of sigma receptors of this invention, the |gh potential to
I nhibit cholesterol biosynthesis is exhibited by the s§bstance

1- (3-pyridyl)-2-(N-(2-(3,4- dichlorophenyl)ethyl)-Npropy ggm hanol I n
the form of di hydrobrom de salt (signature BK 35. 2HBr ént yy it has
been established that signma |ligands bind to signa receptors that are
structure honol ogues of sterol A8, 7-isonerase since tRey belong to the sanme
gene famly. Sterol A8,7-isonerase contributes to t te portion of
chol esterol biosynthesis, as evident fromfigure 1. Gt&CHGhows t hat the
nost commonly used substrates are AB-chol estenol and~Zynosterol which
differ in the saturation of the side chain at position A24,25. Fi gure 2
represents chol esterol biosynthesis with narked sites of CtIO

r]'&%l et hanol

i nhi bitors of chol esterol biosynthesis. The effect of
N
@LCHZCHzNHCHZCHZZ

(phenyl ethyl) am nes as sigma ligands in

The original at 2-, 3- or 4-substituted pyridyl acetic acid is esterified in a
conventional manner known in the prior art, for example, by transforming it to
ethyl ester of pyridylacetic acid thereof which is then reduced 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 (LiAlH4) in an inert solvent, preferably in ether, such as diethyl
sther, 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 VI to produce the title
derivatives of pyridylethanol (phenylethyl) amines of formula | wherein R,
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



accordance with the invention is nore selective than the effect of statins,
used in the therapy, such as lovastatin or pravastatin, which inhibi Ll 2 JAN 2007
HMG- CoA reductase that belongs to the early portion of cholesterol
bi osynt hesi sWORUgHooaeseel pyri dyl et hanol (phenyl et hyl) am PEFSR 03}0}%0%1
i nvention a nore selective action with fewer side effects 1s provided due
to the inhibition of cholesterol biosylBhesis in late steps of this

bi osynt hesi s pat hway. Consequently, these substances are part icularly

useful for _the trea t af hype oI est.ero pem a, These
offects of Soie Ggls. phve dnchertied arBEnmeRtr &t Aofibali HiBing el Serl
unexpect edaaslydi® siré perfdrBdi Thd rémmgtdf@)@traa@hlyéw aryreppsduciile ahddhbances
t hat woul d | ower chol esterol | evel é}yt argeting enzynmes in |late steps of

chol est er othabitwsipatedesitbstances siprificzn lowmcbel%ﬁemgl?%@@@r/ S12003/ 000021 14
Application of the novel pyridylethanol (phenylethyl) am nes of formula | of
this invention markedly decreases the pathologically increased bl ood
chol est er oOf hevallligands of mgatae:écppinrsaofttbis inventidas Hyehighestfpotentian toy inbibit

applicatio epe on t .char {i nin d t

b!ogal/ai I ;bgh‘ﬁ?{i %ﬂfd’"ﬂm’& § ﬁé ' iﬂ;{;tﬁgcsf%s?@(% cg %, uﬁY‘P&'g'(B'a@ G’n s
condi ti on. dIBhlarcrm@nyt)em?l) -NhRFIhindREhAwNt v the W&nﬁ@‘ | JiRydrobhfiaes esditoget her
with the thSI ol o é conpati bl e organic or inorganic support, such as

wat er, | actsignature »its derivatives, magnesiumstearate, talc, plant
oils and simlar. Phar maceuti cal preparations are preferably adm nistered
orally, such as in the formof tablets, capsules, pills, powders,
gr anul at esReseitly; itdas, bagn agtablishadstheh sigmasligasids hing tasigina rideptars that
Adm ni str a:tﬂr'eo r]truc"ilureq'xor't‘filol%(g)ue.ecé:’1 of ste(ljol%lét,‘?—isomerase since they belong to the same
gene family. Sterol A8,7-isomerase contributes to the late portion of cholesterol
biosynthesis, as evident from figure 1. Figure 1 shows that the most commonly
used substrates are A8-cholestenol and zymosterol which differ in the saturation of
the side chain at position A24,25. Figure 2 represents cholesterol biosynthesis with

marked sites of action of inhibitors of cholesterol biosynthesis.

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 énd
hyperlipemia. These effects of the novel pyridinylethanol (phenylethyl) amines
were fruly unexpected as insofar in medical practice and therapy lack of
substances that would lower cholestero! level by targeting enzymes in late steps of
cholesterol biosynthesis.



parenterally, for exanple, in the formof sterile solutions, suspensions or
enmul si ons. Pharnmaceutical preparations can be sterilized and/or incl Udﬁ JAN 2007
i ngredi ents, such as, preservatives, stabilizers, enulsifiers, bufferi &
substances &yRi2w0#/Memséaddi ti ves. The present invention is but in
no way limted by the follow ng exanpl es: EXAMPLE | Pb&}S%&%%ﬁg

1- (3-pyridyl)-2-(N-(2-phenyl et hyl)-N prdgyl am no) et hanol (BK 31)

Preparati on of the st arti ng conpounds: N-propyl-((3-phenyl ethyl)amne 1.2

m o 11 ARURRGA Bt S VR PurovietpenaldPhenyaPul aleS ot R BRR Lat e

f l'ask, and jitioh mkeag d8ciédseR th@patr@ﬁig%bn?ﬁndreééwbroemw%tﬁrsl r@{,elé he

reaction m xture hours and then cooled. A salt fornmed was filtered

of f, the sdndfeated vmﬁte@b%psm%u@wagan@ch fiespeney of pRlicatiomiependi en éhe by

I h ' N /
col I Ch RS9GB 80 |haRReL chug, MENSERRTICMR,E0) PR Rngge,
Thi s vyi el dxhéraﬁ:’!ergstl(:é,oa{)d th’e patiept’s pohditidn. phenyl ethyl)am ne in the form of

the oil (nolecular weight: 163.264, formula: CL1HL7N).
3- bronoacet yl pyri di ne hydrobrom de To 10 g (82.5 mmol) of 3-acetyl pyridine

was added Fthainaebutitlo pregaeitionsi sontdif dthe THEtVee 30bstBRcE tohsther Wiith iRt ed to
70C, and 4.2 nl of bromne was added dropwise with stirring. After

conpl et ed aXsiclagically garapatikle orgrNi¢ o8 dRIEANI SURPCE. ShEh ag Watesdlactesener f or
15 m nutes @lchheRPiE JSGNRHEL, URagiibiurh OSt&tal) thicS pidht oils and similar.

Pharmaceutical preparations are preferably administered orally, such as in the
form of tablets, capsules, pills, powders, granulates, solutions, syrups,
suspensions, elixirs and similar.  Administration can be also carried out
parenterally, for example, in the form of sterile solutions, suspensions or
emulsions. Pharmaceutical preparations can be sterilized and/or 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 mi (9.5 mmol) of phenylethylamine, 0.93 ml (8.5 mmol) of n-propyl-iodide, 5 ml
of triethylamine and 5 ml of THF (tetrahydrofuran) were placed in a flask, and the
reaction mixiure 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



crystalline compound fornmed was filtered off and thoroughly washed with
acetone. This yields 21 g (90% of 3-bromacetyl pyridine hydrobrom de,2 JAN 7007
mel ting point 195- 200C. Preparation of the title

1- (3- pyri dyl yw@200db0¢&6phenyl et hyl ) - N- propyl am no) et hanol [, . 6
mol ) of 3-bronpacetyl pyridi ne hydrobrom de was added 20 n?r%%z%gjg"soé ute
ethanol and 0.5 g (13.2 mmol) of sodi umiboronhydride. The reaction mxture
was stirred at 20C for 2 hours, filtered and to the filtrate containing 3-

pyri dyl oxi r.ape s..added 0..96 . 1), of, ~ . o

N- propy! - ( 6§E%§$m(gm§qu5eapﬁqg§g ééﬁ@%ﬂ ot G 3k JHis viglds 082 8d4970) ks | ux
tenmperat ur W-EfopSlP@-ﬁﬁéfﬁHétﬂ?l)ﬁMﬁe“TnethB%nﬁ of iar §il %ﬂ@le%\’:&?%él@lﬁg,%g.%@r y
residue, and to’it was ‘added 20 m of chloroform =~ A solid portion was
filtered offermulsseCsiHhiN)at e was evaporated, and an oil residue formed was
purified by colum chromatography on silica gel (silica gel 60, nobile
phase: CHCI3: CH3OH = 10 : 3). This yields 0.56 g (55% of the title

conmpound i B-brohaketyipyeidirdieydrobromide. 0.56 g (2 nmol ) of a purified oil
base of 1-(3-pyridyl)-2-(N(2-phenylethyl)-N propylam no) ethanol was
dissolved in 5 m of acetone. The resulting solution was cooled on ice, and
Wi th stirrimgq8.¢ @85 hmdl)ebngldestyRiftibineORa® fadsd 50 M4  ydraibHiié on
(0.35 g (4.3 Mo (HBr)) vva?s added.ng a precipitate fornmed Wa@a%g{e)ﬁ{ls m
of di et hyl agichdihe reaction sixture wgs heated thdidFE, and idc2 ml of brgrsinel wasiadged duct

was 1 2 JAN 2007 004/ 007456 P I 0 21 .16 Il tered of.f, and
washed wi « Arginaen IR Siteia AAECSyTrplsd Gty SRBGHIAR. thh sbAER, Hixwes
(N- (2- phenybzst §titted- firthep forl tBrhvika)tes Batw satnbtemperaiedgnd redoldden ied. /A
113-120C (nol ecul ar wei gh . 446, 238,, q_rgs?f f%{ mul a: ? 81- 124N20. 2HBr).
crystalline compotind formed was fiiteted off and thoroughly washed with acetone.
This yields 21 g (90%) of 3-bromoacetylpyridine hydrobromide, melting point 195-

200°C.
Preparation of the title 1-(3-pyridyl)-2-(N-(2-phenylethyl)-N-propylaminoc)ethanol

To 1.01 g (3.6 mmol) of 3-bromoacetylpyridine 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 g (5.9 mmol} of N-propyl-(B-phenyiethyl)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 m{ of chloroform.
A solid portion was filtered off, the filirate was evaporated, and an oil residue
formed was purified by column chromatography on silica gel (sitica gel 60, mobile
phase: CHCI;: 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
mi of diethyl ether. After stiring for 2 hours on ice, a crystalline product was



1H NMR spectrum D20, ppm according to DSS (OCppm: 8.89, 8.80 (2H), 8.65,
8.57 (1 H, 810 (1H), 7.38 (5H), 5.47 (1H), 3.7-3.1 (8H), 1.80 (2H), 0,97
(3H). IR (infra-red) spectrum (KBr disc) is shown in figure 6. ExXAVPLIEL FAN 2007

1- ( 3- pyri dyl YQ2004p07256( 3, 4- di chl or ophenyl ) et hyl ) - N- et yl a%@g & hanoi ( BK
33) Preparation of 1-(3-py(dyl)-2-netylam noethanol To 1 %}‘ij 202 ]rmnl) of
3-bronvacet yl pyri di ne hydrobrom de, prefgred as described in Exanple 1, was
added 20 m of absolute ethanol and 0.5 g (13.2 nmol) of sodium

bor onhydri ge, eaction m xture was Sti red at 20C for 2 hours _and
£l tered. fﬂ%“?ﬁ plfAnAayaShes it diety §”\§§-r 'HW@JA%%& {ﬁg’é’/ e det- EyrginrZ-of 33%
et hanol | ¢ plphésysthylN-BIdEnRoMbride Al edinfdrobRImite, t © g Mt the

reaction mXxture for ture vvastheneapratedtoa
dry resi dul3-d20°C gmtecutas veaighitid49 288, grose formube: &31ehl24N20aldHBrpor t i on was
filtered off, the filtrate was evaporated and an oil residue forned was
purified by colum chromatography on silica gel (nobile phase: CHCI 3 :

C:‘_tht;l = 1|0‘H NMR s’ijc@rum en)gs @prﬁ?acg:oﬁﬁﬂgl/ato ose (opprh?eseglnscam I_ﬁ)ﬁ Igzdfoze form
Pr epar at i (5 022l IS 2 b (P 6 47 1y, 3 7-ad @, 1.80 O Bor oy~

1-(3-pyridyl)-2-(N-(2-(3,4-dicl ophenyl)acetyl -Nnetyl am no)ethanol To a
flask containing 542 ng (2.6 mmol) of DCC (dicycl ohexyl carbodlim de) was
added 2 niRofinfreetddl)Ispactraml (KBr disc) isrshowrsiolfigiiien. of 538 ng (2.6 mmol ) of
3,4- dichlorophenyl acetic acid in 3 mM of nethylene chloride was added
dropwise with 1 2 JAN 2007 WD 2004/007456 PCT/ SI 2003/ 000021 17 stirring
resul ting EXAMPRLE2rnmation of a precipitate. After stirring for 5 m nutes,
400

1-(3-pyridyi)-2-(N-(2-(3,4-dichlorophenyl)ethyl}-N-metylamino)ethanol (BK 33)
Preparation of 1-(3-pyridyl)-2-metylaminoethanol

To 1.01 g (3.6 mmol} of 3-bromoacetylpyridine hydrobromide, prepared as
described in Example 1, was added 20 ml 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 ml of 33%
ethanolic solution of methylamine and heated at reflux temperature of the reaction
mixture for 5 hours. The reaction mixture was then evaporated o 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: CHCI; : CH3OH = 10 : 3). This vields 0.33 g (60%) of a
title compound in the form of the oil base (molecular weight: 152.196, gross
formula: CgH42N20).

Preparation of 1-(3-pyridyl)-2-(N-(2-(3.4-diclophenyl)acetyl-N-metylamino)ethanol
To a flask containing 542 mg (2.6 mmol) of DCC (dicyclchexylcarbodiimide) was

added 2 ml of methylene chloride, and a solution of §38 mg (2.6 mmol) of 3,4-
dichlorophenyl acetic acid in 3 m! of methylene chloride was added dropwise with



ng (2.6 mmol) of 1-(3-pyridyl)-2-nethylam noet hanof was added to the
reaction mxture and stirred further for 1 hour at 20C. A preci pitat JAN 2007
formed was filtered off and the solution was evaporated. The evaporat et?j

filtrate wasWam49maes6by col utm  chr omat ography on silica % gel
60, robile phase: CHCL3 : CH3OH = 10 : 0.5). This yi el dsp%éuér‘%}o d«?g’?/o of

1-(3-pyridyl)-2-(N-(2-(3,4-dichl orophemyd ) acetyl - N-net hyl am no) et hanol
(ol ecul ar wei ght: 339. 224, gross formula: CL6HL6N202ClI 2) Preparation of

et hyl an 1ROy GR ERRHINGSHE B9 foThaETof ZPiGCtE, RENSHEHHA I Wi s 9l i de
(Li ALHA) vag @! @?rﬁﬁol') 'Bf01- -H/ﬁ%ﬁ)f)nz ﬁaemynamfnoww s hdd iy WoTeuapn( THR)

was added and a m xt he reacti on m xture was

added dr oﬁwmevartdﬁtyred furthgr aarsbhwr airfé’.Q?B i\ p_reglpltetga formad wasdfiltered off

- D |
To'm ot e B e i b ThER A ERY gl FaB P ofibmATE, 1"
re?ﬁt i Sln mhrbm&?tgllf??)ﬁbn rsnlrsed delr(sitiea gbb60,1mbbile phasé!(m-iCtaQCﬂ:HgDHg: ?ggnagg y
of et hot GAS Uil delds VTR TS1 ) af 1oagane skl atihipahe e bed o

anhydrous m%a?rﬁl% Hitpe( ﬁﬁ@@ctﬂarﬁlefg‘h’z %8@%24 gRses! fotdal G».él-ﬂﬁxl{ tion of
an oil residue WhICh was t hen purlfled by col urm chrorratograp on Silica

gel (silica gel 60, nobil e phase: et hyl acetate = . 2). This

i elds 0. b 0. 60
%”1684Smml )re%]a Fﬁ%‘??rfﬁl?e § ({S pﬁmﬁ@%@%—@mp (ff %e{rﬁw acef1 gﬁe The )
sol ution waetlwlmhmd)eihanat(ﬁléﬁ)vm th stirring was added 2.4 m of ethanolic

solution of hydrobromic acid (0.328 g HBr; 4.1 mml). To a residue forned
was added 2 ml  of diethyl ether. After stirring the reaction mxture for 2

3.02{ ﬁ yfmeltc:;] g? ga(gﬁlresxmmélr bﬂlﬂhluﬁi amﬁhummyaﬁde\(emm) iy sidcad inteaciasgksbed Wi th
mi of anhydrous tetrahydrofuran (THF) was added and a mixture was cooled on
ice. To the reaction mixture was added dropwise with stirring a solution of 1.1 g
(3.2 mmol) of 1-(3-pyridyl)-2-(N-(2-(3,4-dichiorophenyl)acetyl)-N-ethylamino)
ethano! in 10 mi of anhydrous tetrahydrofuran (THF). After completed addition,
the reaction mixture was stirred further for 1 hour at 20°C, cooled on ice and with
vigorous stirring was added stepwise 6.5 ml of 156% NaOH and then 16 ml of
methylene chloride (CH.Clz). An organic phase was separated, dried on
anhydrous Na;SO, and evaporated on a rotavapor resulting in the formation of an
oil residue which was then purified by column chromatography on silica gel (silica
gel 60, mabile phase: CH3zOH : 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 mi of ethanolic solution
of hydrobromic acid (0.328 g HBr; 4.1 mmal). 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 fillered off and washed with diethyl ether. This yields 0.72 g
(80%) of 1-(3-pyridyi)-2-(N-(2-(3,4-dichlorophenyl)ethyl)-N-methylamino)ethanol
dihydrobromide, melting point 157-161°C (molecular weight: 487.074, gross
formula: C17H1sN20Cl2. 2HBr).



(80% of

1- (3-pyridyl)-2-(N-(2-(3,4-di chl orophenyl)ethyl)-N nethyl am no) et hanol

di hydr obrom de, nelting point 157-161C (nol ecul ar wei ght: 487.074, grol; JAN 2007
formul a: C17MBNR@@L6 2HBr). 1 2 JAN 2007 WD 2004/ 007458 Bﬁﬁ@“g@g /000021
18 1H NWMR spectrum D20, ppm according to DSS (OQopm 8 8 (1H),
8.64 (1 H), 8.10 (1H), 7.50 (2H), 7.2481H), 5.50 (1H), 3.52 (4H), 3.08

(5H). IR spectrum (KBr disc) is shown in figure 9. EXAVPLE 3

1- (3-pyridyl)-2-(N-(2-(3, 4-diclorophenyl)ethyl)-N propyl am no) et hanol

(BK-35) Preparation of 1-(3-pyridyl)-2-propylam noethanol To 1.01 g (3.6
mmol ) of MNmmaﬁ@étwrﬁy%@mﬁn%%Mmgbmgss (o;s;ﬁﬁflraegb ?ﬁ-l) @em:(ﬂmeé el4n

Exanple 1, was ad absol ute et hanol _and O

sodi um bor@my@id P deH), NGEIHRH), Trod (1ERCE-5811H: ﬁﬁﬂr@”ﬁa@ 0&(5 )ed at ZOC for 2
hours and filtered. To the filtrate containing 3-pyridyloxirane was added
0.7 m (8.5 mmol) of n-propylam ne and heated at reflux tenperature of the
reaction IR spactrant (KBrdisc)us showhén figuretd.on nmi xture 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 fornmed was
purified bgxaRipwes chromat ography on silica gel (silica gel 60, nobile
phase: CHCI3 : ethyl acetate = 10 : 2). This yields 0.33 g (50% of

1- (3-pyridyl)-2-propyl am noet hanol in the form of the oil base (nolecul ar

\ivel( ghtpyrl dylI%Egncg{\f%gN((gr(gwd@gh%yé@pg?:EWB%r opy l #6%5& hanol

Preparation of 1-(3-pyridyl)-2-propylaminoethanoi

To 1.01 g (3.6 mmol) of 3-bromoacetylpyridine hydrobromide, prepared as
. described in Example 1, was added 20 ml of absolute ethanol and 0.5 g (13.2
mmol) of sedium boronhydride (NaBH,). The reaction mixture was stirred at 20°C
for 2 hours and filtered. To the filtrate containing 3-pyridyloxirane was added 0.7
ml (8.5 mmol) of n-propylamine and heated at reflux temperature of the reaction
mixture for 5 hours. The reaction mixiure was then evaporated to a dry residue
and to it was added 20 mi of chioroform, 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: CHC!; : ethyl acetate =
10 : 2). This vields 0.33 g (50%) of 1-(3-pyridyl)-2-propylaminoethanol in the form
of the oil base (molecular weight: 180.25, gross formula: CpH1gN20)

Preparation of 1-(3-pyridyl)-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 mixiure was
stirred for 5 minutes, and fo it was added 550 mg (3.05 mmol) of 1-(3-pyridyl)-2-



To a flask containing 630 ng (3.1 nml) of DCC (dicyclohexyl carbodiim de)
was added 3 m of nethylene chloride and with stirring a solution of ZM%W
(3.1 nmol) dgf@ggag) di chi orophenyl acetic acid in 5 m of nethylene chI

was added 498746@sul ting in the formation of a preci

reaction mxture was stirred for 5 mnutes, and to it waﬂs?jﬁsg&ﬁsc{o@%g
(3.05 mol ) of 1-(3-pyridyl)-2 1 2 JANTBOO7 WO 2004/007456

PCT/ Sl 2003/ 000021 19 net hyl ami noethanol in 6 nl of nethylene chloride, it

t d f h 2 t at filtered
ort, and cheyEsfeethahalin & af Metiarin P A simod e 0 1 hotrat o vas
purified hat 2HICINA prbcrpﬁateowrﬁmwma ﬂlﬁdrédctﬁf aard (iise Iregmtr |soﬁﬁlonn%'s| e
phase: CHCI 3 : CH30H = Thi s

éLh((a 3f gm frwapo@tm The (eyaa?ent@% |‘r"@ra§9maﬁ/pyr8 é,eét gV)qum rd-W@@ﬁ’fQ%?I@hmaﬂolc . .) n
Prepar ati on of élﬁ&ﬁ@é gfpé@ Pﬁ%s @—&é‘% C%—gb?g éilfogl c ?;héﬁ%%wg%yl) N-
prL QRIy :—I?l;n r@ &% pnbdil- (@Mﬂdﬂ) ZGIN%(Q 3, Q-ﬂinhkamphﬂr?gl)ecetw){liim{npgﬂml:mmgnr?t((j _rl_ :—I g)e
\(Nals addedmﬁi'&gtloa}ﬁﬁg? lflﬂe(%@ S"F ﬁgjfggé’ &?8g%§1ﬁaé£1@$@%§?§[2gr e was

added dropvmse vmth stirring asolutlon of I g (2.7 mml) of

1-(3- d di chl h t N- t hanol
10 1 "o IHEparas08 oF the g 45 ATEREY BUBHZAd-EHRTORMEY DB i xtur e vas

64 m of PRERERIEPhalBLRIEHOL chui se and then 16 mi of met hyl ene chi ori de.
An organic phase was separated, dried on anhydrous Na2SO4 and evaporated on
gnr g,t ﬁ/ggoqgﬁ g {ﬁ ev%?ocf) gtt ﬁﬁuu?neg u?nlfﬁum S:‘/t:iﬁél (LlAﬁ-ﬁ) l3\}1515; ﬁace ln%:r)] a fias og raphy

mi of anhydrous tetrahydrofuran (THF) was added and a mixture was cooled on

ice. To the reaction mixture was added dropwise with stirring a solution of 1 g (2.7

mmol) of 1-(3-pyridyl)-2-(N-(2-(3,4-dichloraphenyl)acety!)-N-propylamino)ethanol

in 10 mi of anhydrous THF. After completed addition, the reaction mixture was

further stirred for 1 hour at 20°C, cooled on ice and with vigorous stirring 6.4 mi of -

15% NaOH was added stepwise and then 16 ml of methylene chloride. An organic

phase was separated, dried on anhydrous Na;SQO, and evaporated on a rotavapor.

- The evaporated residue was purified by column chromatography on silica gel

(silica gel 60, first mobile phase: CHCIz: CH30H = 10 : 0.5; second mobile phase:

ethy! acetate: CH3OH = 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 mi 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 atter stirring
on ice for 2 hours, a crystalline product formed was filtered off and washed with
diethyl ether. This vyields 062 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: C1gH22N20Cl> . 2HBr)



(silica gel 60, first nobile phase: CHC13 : CH30OH = 10 : 0.5; second nobile
phase: ethyl acetate: CH3OH = 10 : 1.5). This yields 0.58 g (60% of

title conpound in the formof oil base. 0.50 g (1.4 muol) of an obt aiﬁ%[ﬁ” 2007
purified ol WaAas#&0ss di ssolved in 4 ml of acetone. ThePéff 50 ‘i“{}@zso' ution
was cooled on ice and with stirring was added 1.1 m of éthano Kol ution
of hydrobromc acid (0.25 g HBr; 3.1 np®wl). A white precipitate was forned
and to it was added 3 m of diethyl ether and after stirring on ice for 2
hours, a gr I1ine product forned wa iltered.off. and. washed wth

i ot hy! et M shedRyRe Bes pomadcioragio BES1BpatyR PadTH R RC(. P

di chl orop 7l Gogl esrna@H)ds! r Il oi nt
198-202C (o 'Siﬁgﬁ’&éf*g“ﬁ{””?{?ﬂ‘iﬁ” Sr ossH o?%@nc&mﬁg@ﬁ g%f%%@if ) 12
JAN 2067 36 (26ib41.82 v 1FOr(38)2003/ 000021 20 ~H NVR spectrum D20, ppm
according to DSS (Qopm: 8.91 (1H), 8.81 (1 H, 864 (1 H, 812 (1 H),
7.54 (21-1), 7.27 (1 H, 550 (1 H, 3.58 (2H), 3.48 (21-1), 3.34 (2H),

3. 16 (2H) iR $p&aru2 Br disO0is (sBbivnlifigpecd.r um (KBr disc) is shown in figure B.
EXAMPLE 4

1- (4-py(dyl)-2(N-(2-(3, 4-dichl orophenyl)ethyl)-N nethyl am no) et hanol (BK-38)
Prepar at i pgadipLE 44- pyridyl) - 2-met hyl am noet hanoi To 1.01 g (3.6 mmmol) of

4- br onoacet yl pyri di ne hydrobrom de, prepared as described in Exanple 1, was
added 20 m of absolute ethanol and 0.5 g (13.2 mol) of sodium

b hydr i dg, bhe s eaqt i ) S NS h , th
P11 borad SngpRal:20G FESAOoBphbHl RGP el RanRb)ctiind PBicha) 10" S 1y "
Preparation of 1-(4-pyridyl}-2-methylaminoethanol

To 1.01 g (3.6 mmol) of 4-bromoacetylpyridine hydrobromide, prepared as
described in Example 1, was added 20 ml of absolute ethanol and 0.5 g (13.2
mmol) of sodium boronhydride, and the reaction mixture was stirred at 20°C for 2
hours, then filtered and to the filtrate containing 4-pyridyloxirane was added 1.3 mi
33% 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 chloroform, 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: CHCI; : ethyl acetate =
10 : 2). This yields 0.30 g (55%) of a title compound in the form of the oil base
(molecular weight: 152.1986, gross formula: CgH12N20).

Preparation of 1-(4-pyridyl)-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 m! of methyiene 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



33% et hanol i ¢ solution of nethylamne. The reaction m xture was heated at
reflux tenperature of the reaction mxture for 3 hours, evaporated to\]\gsﬂrNy
residue and to it was added 20 ml of chloroform and a solid portion 7007
filtered of f WOItve4/6a7k%6r at e was evaporated and an, obtai ngg @%h‘]m |due was
purified by colum chromat ography on silica gel (S|I|ca geT

phase: CHCI3 : ethyl acetate = 10 : 2)21This yields 0.30 g (55% of a titIe
conmpound in the formof the oil base (ol ecul ar wei ght: 152,196, gross

formul a: C3HL2N20) a
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was added dmethy?arhitid)&tfierol. WO 2004/ 007456 PCT/ 812003/ 000021 21 was sti rred
further for 1 hour at 20C. A precipitate fornmed was filtered off, and the
resulting solution was evaporated. The evaporated filtrate was purified by

(éﬁls um_ ‘ig'F?@ﬁérﬂﬁ?ﬁ@ﬁrﬁ)egtﬁ?ﬂethdg?ncg?-z{m{tié@ﬂ cﬂahlo&fbheﬁ?@éthg) Rbase: CHCI 3:

1- (4- pyri dyngthamiha]etheBol(BK-38) or ophenyl ) acet yI ) - N-net hyl ami no) et hanol .
Preparation of the title 1-(4-py(dyl)-2-[N-(2-(3,4-dichlorophenyl)ethy)-N
met hyl am no] et hanol (BK-38) 510 ng (13.5 mmol) of lithium alum num hydride
(LW H4) was1plmg erB.5 Mirdop of litflfn afuminum hydride (LIAIH,) was placed into a flask, 6

mi of anhydrous THF was added and a mixture was cooled on ice. To the reaction
mixiure was added dropwise with stirring a solution of 1.02 g (3 mmol) of 1-(4-
pyridyl)-2-(N~(2-(3,4-dichlorophenyl)acetyl)-N-methylamino)ethanol in 10 ml of
anhydrous THF. After completed addition, the reaction mixture was further stirred
for 1 hour at room temperature, cooled on ice and with vigorous stirring 6.6 ml of
15% NaOH was added stepwise and then 16 ml of methylene chloride. An organic
phase was separated, dried on anhydrous Na,S0, and evaporated on a rotavapor .

* to an oil residue which was purified by column chromatography on silica gel
(silica gel 60, mobile phase: CHCIs : CH3OH = 10 : 1. This yields 0.54 g (65%) of
a title compound in the form of oil base.

0.50 g (1.54 mmal) of a purified oil base was dissolved in 3 m! of acetone. The
resulting solution was cooled on ice and with stiring was added 1.8 ml of
ethanolic solution of hydrobromic acid (0.274 g HBr; 3.4 mmol). A precipitate was
formed and {o it was added 3 m! of diethyl ether. After siirring the reaction mixture
on ice for 2 hours, a crystalline product formed was filtered off and washed with
diethyl ether. This vields 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: G47H4gN2OCl; . 2HBr)

1H NMR spectrum, D-O, ppm according to DSS (Oppm): 8.81 (2H), 8.14 (2H), 7.47
(2H), 7.22 (1H), 5.54 (1H), 3.50 (4H), 3.08 (5H)



m of anhydrous THE was added and a m xture was cooled on ice. To the

reaction mxture was added dropwi se with stirring a solution of 1.02 g %3
mol ) of 1-(4@ 12 JAN 2007
py(dyl)-2-(N Jgd/op7gi6chl or ophenyl ) acet yl ) - N- net hyl ami no) . in 10 m
of anhydrous THE After conpleted addition, the reaction mﬁéﬁgﬁ@r’%@z’f urt her
stirred for 1 hour at room tenperatureg cooled on ice and wth vigorous
stirring 6.6 mM of 15% NaOH was added s?epvvi se and then 16 m of nethylene
chl oride. An organic phase was separated, dried on anhydrous Na2SO4 and
evaporated on a rotavapor to an oil residue which was purified by col um

chromat ogr aghy._op siliga.qgel silic e, 60, nobile phase: CHClI 3: CH3OH =
10 : 1. Thﬁg%hegﬁ'ﬁ@ @%E'%%%%%%F’@‘gﬁue conmpound in the formof oil
base. 0.50 g (1.54 mml) of a purified oil base was dissolved in 3 m of
acetone. The resulting solution was cooled on ice and with stirring was
added 1.8 mXAMPLEtRanolic sol ution of hydrobrom c acid (0.274 g HBr; 3.4
nmol ). A precipitate was forned and to it was added 3 ml of diethyl ether.
After stirring the reaction mxture on ice for 2 hours, a crystalline
product f orfastingf faur|sigma igands, 48ld-3das2idir, WiK-83 . aHBrBIK-35t.1RHBr and BKyi el ds

di ohi or ophety1 SHERTGT RKAREIRR L1 Ao GRS cholspisrabbISRMISsH a8 PR le¥ebi n
191- 194C ( rotlsestol &7, 8WebraBiase487. 074; gross fornmul a: C17HISN2CC12. 2HBr) 1H

NVR spectrum D20, ppm according to DSS (Qopm): 8.81 (2H), 8.14 (2H), 7.47
(2H), 7.22 (1 H, 554 (1 H, 3.50 (4H), 3.08 (5H 1 2 JAN 2007 WO

2004100745 G1RHRA)D URBP AR Loiidestbldl BREGHIHDS BPoufii iGarkiio8 sighnd | 9ur e
receptors BK-31 . 2 HBr, BK-33 . 2HBr, BK-35 . 2HBr and BK-38 . 2HBr), prepared
according to examples 1 o 4, was evaluated. An ex vivo method of metabolic
labeling of immortal human hepatocytes was applied. The radiolabel led precursor
of cholestero! biosynthesis [2H] acetate was added to the cells with or without the
addition of sigma ligands. Finally, two independent experiments of meiabolic

labeling and sterol analysis were performed for each compound.
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.H20 0.042 g/l, L-isoleucine 0.105 g/l, L-leucine
0.105 g/l, L-lysine.HCI 0.146 g/, L-methionine 0.03 g/l, L-phenylalanine 0.066 g/l
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 g/l, choline chloride 0.004 g/l, folic acid
0.004 g/l, myo-inositol §.0072 g/l, niacinamide 0.004 g/i, D-pantothenic acid 0.004
g/l, pyridoxal. HC! 0.004 g/, riboflavin 0.0004 g/l, thiamine.HC} 0.004 gfl, calcium
chloride.2H,O 0.265 gfl, 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 g,



Testing of four sigma |ligands, (BK-31 . 2HBr, BK-33.2HBr, BK-35. 2HBr and

BK- 38 . 2HBr) fromexanples 1 to 4, inhibitors of chol esterol bi osyntlpgglg%m
as the level of sterol A7,8-isonerase The inhibitory effect on chole

bi osynt hesi IvV@rood0e74s50ovel |igands of sigma receptors BK BK 33
21-1Br, BK-35.2HBr and BK-38.2HBr), prepared according El*%%gi(zaoﬁsg{ﬁﬁle

was eval uated. An ex vivo nethod of netZ@bolic |abeling of immortal hurran
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The medium was aspirated after 24 hours, and the cells were tryptinized with 2 ml
of trypsine, The cells were collected in 4 ml of the medium, centrifuged, and the
cell pellet resuspended in distilled water (1 mi per flask). The cells were
homogenized by freeze-thawing.’ Sterols were extracted from the homogenate. |
Protein concentration was determined in the homogenate with the Bio-rad reagent
according to the recommended protocol of the producer.

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.



23 nonobasi ¢ sodi um phosphate [anhydride] 0.109 g/l, glucose 4.5 gA and
phenol red, Na 0.0159 g/I) with 5% bovi ne serum and 1% L- gl ut am ne. ff ﬂ

24 hours a nediumwi th 100 gMIligands of sigma receptors (BK-31 .2HBr N 2007
BK- 33. 2HBr, WBKR0043®7456 2HBr and BK-38 . 2HBr) was added t o, ﬁﬁ%lﬁﬁ}o&oﬁn The
known i nhibitors of cholesterol biosynthesis, 100 pM | ovas

pravastatin, both the inhibitors of HMz CoA reductase, and 100 pM
fluconazole that inhibits enzynes of the P450 famly to which | anosterol

1l4a - denetyl ase (CYP51) al so belongs, were used as positive controls. The
cells growdPLG anstysig nedi a without the addition of inhibitors served as

30°pai [ srP RGeS T iRh RS RRRFCOR SVl 200 1 G per 11 ask).

The nedl um was aspirated after 24 hours, and the cells were tryptinized with

of trﬁ/psme The cells were c‘gllected in 4 mM of the medium
cent ri f ugetine gigd: adracie| wergedisgolve s'Ds%ﬂh(ﬂ'éd’ heptane: 10D ad Aligusits wered  per

fei(?fg)ct edhﬁ' omc{ﬁt oeﬁgoena eggéérsgltn}e}?/ conc g%??ﬁ@mr@(?eﬁer’r#%{eg in the

honogenat esigé GmmhmtBltbe mubilegrhgeat99.5% aebeptang: 0.6% isepropanohattibarate ot ocol
of the pro‘?ﬁﬁfe Sterol extraction The honpbgenate was transferred into gl ass
vial's with! ZWMIRanE regydemperailirest the extracti on sol ution (75% n- hept ane °
25% i sopropanol (vol/vol)) was added. The closed vials were shaken
vigorously on a shaker in the dark roomfor 2 hours. After extraction the
vi al s wer eDetestion of gferplg 2000 g, 10 min), the organic phase was transferred
into the glass tubes, dried under nitrogen, washed with 2 m of HPLC grade
n- hept ane, centrifuged (2000 g, 5 mn) and transferred to a fresh gl ass

t ube. Unt i Thasidmglsi werd Hetestatpby thedué defentedat twa mevieRinGily: 208 sml foent i n

dark lanosterol T-MAS and cholesterol and 249 nm for 4,4-dimethyl-a-cholesta-8,14,24-
triene-3p-0o! (FF-MAS) and intemal standard ergosterol. For determination of
sterol after metabolic labeling, a radiodetector with the flow-through cell was used.
Sterol determination was performed according to retention times of the standards:
lanosterol (Steraloids), cholesterol (Steraloids), ergosterol (Sigma), 4,4-dimethyl-o.-
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 fwo measurements with appropriate standard deviation.

Resulis

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 radiclabelled
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 unhits. 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 .



and cold. 1 2 JAN 7007 WD 2004/007456 PCT/ SI 2003/ 000021 24 HPLC anal ysi s
(HPLC stands for Hi gh Performance Liquid Chromatography) The dried eXt{j?%@
were dissolved in 250 Al n-heptane. 100 Al aliquots were injected int 1007
nor mal phase WwWb#n74s6hr onSpher Si, 150 mMm x 3 nmMm partici,e,r/ @5&%% Am) with

t he nobi | e phase 99. 5% n- heptane: 0.5% i sopropanol at flow PP /i

and room tenperature. Detection of ster Jss The sterols were detected by the
UV detector at two wavel engths: 200 nmfor |anosteroll T-MAS and chol esterol
and 249 nm for 4, 4-dinethyl-a-chol esta-8, 14, 24- triene-30-o0l (FF-MAS) and

i nternal st2hidtain addifiontter @lconfpietedeloek iin wholesterdlf syrihesis| askvigentnfbabol i c

| abel i ng, dj ith the, fl N d. ..S |
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| anost er ol jfiSfrRedibREdDF , tHEN ObRBddtiafdne Fcrtich 0Hd Oholedtarob t IKbSYnth&tisMean

4, 4-di met hyl -a- chol esta-8, 14, 24, -tri ene-30-ol (FF-MAS) and [3HL FF- NMAS
(1 abor at or ynaseaseseamauny g skasols RPKesestng danastarol oni ¢drdimefhyho-chplestaagen) .

The result .nor aal_j cor di h apti.t y_of internal ,standard
er gost er ol %éwdﬁﬂe"eéﬁigleﬁﬁgﬁ)o agPG%déﬁ‘g%ée%sfF{gluégﬁ%&\@qa%'_iﬂbltgﬂzbw esults
represent the covifdcBd witlh! signdtlird \BK-85as BHBREBMILS thié ttBnJHIar Pifdagbeof trpndar d
deviation. Results The nmetabolic |abeling of the cells showed excel |l ent

resul ts on iftAENediate Preduged, asehewn dhiienre bf Figuie Heshows thehgvardity phihe
Chol est er ol figlpaIde Atctthddifie sterol X that was eluted after cholesterol (7-

dehydrocholestercl or lathosterol). The signatures are the same as in figure 3. A —
analysis 1, B —analysis 2.

All analysis confirm that the novel derivatives of pyridylsthanol (phenylsthyl)
amines as sigma ligands according to this invention block cholesterol synthesis
most probably at the level of sierol A8,7-isomerase. In the presence of the
compound with signature BK-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
janosterol 14c-demethylase (fluconazole) served as positive conirols 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 cholesterot biosynthesis since it is not a specific inhibitor of the human
lanosterol-14a demethylase. The quanitity 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 cholestero! biosynthesis pathway, thus, before
lanosterol and T-MAS.



radi odetector at about 6.0 min. Figure 3 shows the quantity of radiol abelled
chol esterol after netabolic labeling of the cells and the addition of ,
different inhibitors. Negative control, normal nmedium - the medi um wi tzh#m 2007
the additi oW@too4/athssbi tors, A - analysis 1, B - analysi § UA# O?Lbl trary
units. Chol esterol peak, as shown in flgure 3, was signi |ca (y wered in
the cells with added sigma |igands, b@sng the nbst pronounced by the
compound with signature BK-35 1 2 JAN 2007 WD 2004/007456 PCT/ 812003/ 000021
25 2HBr. In ?dcjiti on to a conplete block in cholesterol synthesis, as

evi dent frwe 3, the tested conpounds al so showed an effect on
accunul ation of the early internedi ates of the postsqual ene portion of

chol esterol biosynthesis. An increased anount of sterols representing
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s Irlcreap::'?'opylammo)ethanol dihydrobromide. The resulis attained in at least two
independent experimenis are reproducible and show that of all tested sigma
ligands the compound with signature BK-35.2HBr is the best inhibitor of
cholesterol biosynthesis of this invention and is thus particularly suitable for the

freatment of hypercholesterolemia and hyperlipemia,



The wel |l known inhibitors of HMG CoA-reductase (lovastatin and pravastatin)
and | anosterol 14a-denethylase (fluconazole) served as positive controls
for the accuracy of these analyses. Lovastatin and pravastatin conpl 2taNy007
bl ocked t heo bpsyREkhesi s, as shown in figure 3. Fluconazol e, as expected,
was a weaker inhibitor of cholesterol biosynthesis sinRE/pRoGH00GRE a
specific inhibitor of the human Iaangerol-14a denet hyl ase. The quantity of
| anost erol or 4, 4-dinethyl-a-cholesta- 8(9), 24, diene-3(3-o0l (T-MAS) was not
i ncreased by the statins since these conpounds bl ock the biosynthesis at
the | evel of HMG CoA reduct aSEAMIBch resides at the beginning of the
chol esterol biosynthesis pathway, thus, before |lanosterol and T-MAS. 1 2
JAN 2007 WO 2004/ 007456 PCT/ Sl 2003/ 000021 26 Concl usi ons W have
determ ned that the cells grown in the presence of the tested conpounds
with the signatures BK-31 . 2HBr, BK-33.2HBr, BK-35. 2HBr and BK-38. 2HBr,
synt hesi e Cangpaunds Shefoymulgder ed anount's of chol esterol. On the basis of
these results, we conclude that all tested conpounds, that is, novel
derivatives of pyridylethanol (phenylethyl) amnes of this invention, are
the inhibitors of cholesterol biosynthesis, nost |ikely at the |evel of
sterol A7,8-isonerase. The greatest |owering of chol esterol was observed by
t he conpound with signature BK-35 . 2HBr, that is,
1- (3-pyridyl)-2-(N-(2-(3, 4-dichl oropheny hyl ) -N- propyl am no) et hanol
di hydr obrom de. The¥results attained in a§¢ two i ndependent
experinents are @. i b ﬁn.d.éh?) all tested sigma |igands the
conpound wi th sidra g i SSéZHér est inhibitor of

1 2

wherein

n is an integer from 110 4

R1 is a hydrogen atom, hydroxyl group or lower Cy. alkoxy group

Rz is a hydrogen atom or a siraight or branched lower C4.5 alkyl group

X is hydrogen, fluorine, chlorine, bromine, hydroxyl group, trifluoromethyl group,
3,4-di-Cl, 2,4-di-Cl or lower Cq alkoxy group

and enantiomers, diasterecisomers 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, Ry is a hydroxyl
group, Rz a methyi, ethyl, n-propyl, isopropyl, n-butyl or isobuty! group and X is
a hydrogen atom or phenyl disubstituted with 2 chlorine atoms in the positions
3and 4 orinthe positions 2 and 4

3. The compounds according to claims 1 and 2 in which R4 is a hydroxyl group
in the RS configuration.



chol esterol biosynthesis of this invention and is thus particularly suitable

for the treatnent of hyperchol esterolem a and hyperlipema. 12 JAN {HO? b/h?
2004/ 007456 PCT/ S12003/ 000021 27 CLAIMS 1. Conpounds of fornula | JAN 7

N(CH2)n_o0-x Rt .R2 wherein nis an integer froml to 4 RL is a hydrogen
atom_ hydroxyl group or lower Cl.6 al k%y group R2 is a hydrogen atomor a
straight or branched lower Cl.6 al kyl group X is hydrogen, fluorine,

. chlorine, brom ne, hydroxyl group, trifluoronethyl group, 3,4-di-C )

2, 4- i - @, qrialsplyl BUN K4 EISROSShy PR RS S ard et S carel gr

racemates thereof or the physiologically acceptable acid addition salts
t her eof . 2dilpHeclyenpdasad theie®.ding to claim 1 in which n is an integer 2,

Rl is a hydroxyl group, R2 a nethyl, ethyl, n-propyl, isopropyl, n-butyl or
i sobutyl group and X is a hydrogen atom or phenyl disubstituted with 2

chlorinea ' Lsheéifife - hi . The
corrpoungss' gggg‘?%r}a ')h%(gﬂg@a‘?t?rs'l tgﬁgmﬁp%fﬁé’?}b&ﬂ@@pghﬁyﬂgg‘ﬁf@%@gﬁgé in
the RS conkafjtiereocbn. 1 2 JAN 7067

6. 1-(3-pyridy)-2-(N-(2-(3 4-dichlorophenyl)ethyl-N-methylamino)ethanol and a
dihydrobromide sait thereof. '

4 7. 1-(4-pyridyl)-2-(N-(2-(3,4-dichlorophenyl)-N-methylamino)ethano!  and a
’ dihydrobromide salt thereof.

8. Use of the compounds of formula | éccording to any of claims 1 to 7 and the
.'physioiogically acceptable acid additiOn salts thereof as the ligands of sigma
receptors for inhibiting cholesterol biosynthesis in the treatment of
hypercholesterolemia and 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 saits thereof.

10.Use of the compounds of formula | according to any claims 110 7 and the
physiclogically acceptable acid addition salts thereof as the ligands of sigma
receptors for inhibiting cholesterol biosynthesis for preparation of the
pharmaceutical compositions -_fot t}eating hypercholestrefolemia and
hyperiipema in humans. . '
11. The process for preparation of the compdunds of formula | according to any of
claims 1 to 7 which process comprises |

- a) alkylating éecc’:ndary amines of formula VI



28 4. 1-(3-pyridyl-2-(N-(2-(3,4-dichl orophenyl)ethyl-Npropyl am no) et hanol
and a di hydrobrom de salt thereof. 5. 17

1- (3-pyridyl)-2-(N(2-phenyl et hyl)-N propyl anm ho) et hanol and a JAN 2007
di hydr obr oWO804/92456 t her eof . 6.

1- (3-pyri dy) - 2- (N- (2- (3, 4- di chl or ophenyl ) et hyl - N- met hyl ‘am 18} 24 W8Hol and a

di hydrobrom de salt thereof. 7. 29
1- (4-pyridyl)-2-(N(2-(3,4-dichl orophenyl)-N-net hyl am no) et hanol and a
di hydr obrom de_salt thereof. 8. of the compounds of fornula | according

to any of cINiReCH:GH2Z and the ysi ol ogi cal |y acceptabl e acid addition
salts ther eOfwﬁére e ligands of sigma receptors for inhibiting chol esterol
bi osynthesis I'h’t treatment of hyperchol esterolem a and hyperlipema in
humans. 9.. TRegispiwdefeduboyelin formudes! andBiscagpsusi ng the conpound of
formula | according to any of clains 1 to 7 and the physiologically
acceptable acid addition salts thereof. 10. Use of the conpounds of formula
| according to any clainms 1 to 7 and the physiologically acceptable acid
addition salts thereof as the Iigands of sigma receptors for inhibiting

chol esterol biosynthesis eparation of the pharmaceutical conpositions
-fot' treating hyper rolema and hyperlipema in humans. 11. The
process for preparation e conmpounds of formula |I according to any of

clainms 1 to 7 which process conprises a) al kylating secondary am nes of
formula VI i 2 JAN 2007

in which X is as defined above in formula |,

with pyridyloxirane of formula VIl

N

O~ w

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

salt or
b)  alkylating primary amines of formula Vill
RaNH3 Vi
wherein Rz is as defined above in formula |,

with pyridyloxirane of formula VI



WO 2004/ 007456 PCT/ S120031000021 29 NHR2CH2CH2Z VI wherein R2 is as
defined above in formula | and Zis a group V1 Xin which Xis as d EPA%?ZUW

above in fornmula I, wth pyridyloxirane of fornmula VII 0--~~07 VH a

desi red, t WO d98/86Mmd conpounds of fonmula | are convert J salt or
b) alkylating primary am nes of fornula Vill R2NH2 VI | ?%T{AS/#Q?%@EO%#&Z is as
defined above in formula I, wth pyri3@yl oxirane of formula VIl 1 2 JAN 2007
WO 2004/ 007456 PCT/ SI 2003/ 000021 30 0~~O VIlI to internedi ate conpounds of
formula I X N CHCHZNHRz aum wherein R2 is as define above in formula I, and

condensing with the derjiMatives of phenylacetic acid of formula X
li 3] <0; v

to intermediate compounds of formula IX

N

@?HCHQNHR2 IX
OH

wherein R; is as define above in formula |,

and condensing with the detivatives of phenylacetic acid of formuta X
HOOCCH,Z

wherein Z is as defined above,

to infermediate compounds of formula Xl

N Ro O

e
@?H—CHzN—CCsz X1
OH



HOOCCH2Z wherein Z is as defined above, to internedi ate conpounds of
XI N RZO aCH CH2N-CCH2Z XI OH 1 2 JAN 2007 WD 2004/007456
PCT/ SI 2003/ 000021 31 and reducing themto the title conpounds of fo

and, if de¥Or2ei/00745enverting theminto the salt. PCT/SI2003/000021

31

and reducing them to the title compounds of formula |, and, if desired,

converting them into the salt.

fornmul a

! Al 37



