WO 01/14332 - 1 - PCT, 307664 Piperidine al cohols The invention rel ates
t 0. conpounds of the f lal RR RLNAI OH5inwiich 1,R2 R in each
gise i ndependently of one another are 10 aryl or Het, aryl is phenyl which
b unsubsti twa eall 4x43320-, di- or trisubstituted by Poir/eEbo/A7664 or OH,

et is a nmono- or binuclear unsaturated heterocyclic ring systemwhich is
substituted 15 or nono-, di Piperidivebsiicolods by Hal, CN, A, QA or OH
and which contains one, two or three identical or different heteroatons
_such as nitrogen, oxygen and sulfur, Ais O Hal is F1kd, having | ~ 6 C
atons, 20 * HEI5RVeHNE ¢hef?l pB§Si P ogPRRPEYIACcREPERBI EosBNLs And

sol vates. 25 The invention was based on the object of finding novel
conmpounds havi ng val uabl e properties, in particular those which can be
used for the producﬁ%gn of nedic ts. 30 Re has been found that the
conmpounds of the for a l il ogically acceptable salts and

and [
sol vates have valuablz_ggéhnaqqlogica U&ies together with good
ent

tolerability, as they have acti oRs on/t he al nervous dystem The

compounds have a strong affinity OH
5
in which
R!, R? in each case independently of one another are
10 aryl or Het,
aryl is phenyl which is unsubstituted or mono-, di-
or trisubstituted by Hal, CN, A, OA or OH,
Het is a mono- or binuclear unsaturated

heterocyclic ring system which is unsubstituted
15 or mono-, di- or trisubstituted by Hal, CN, A,
OA or OH and which contains one, two or three

identical or different heterocatoms such as

nitrogen, oxygen and sulfur,
A is alkyl having 1-6 C atoms,
20 Hal  is F, C1, Br or I, I

I
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[

and their physiologically acceptable salts and

solvates.

25 The invention was based on the object of finding novel
compounds having valuable properties, 1in particular
those which can be used for the production of

medicaments.

30 It has been found that the compounds of the formula I
and their physiologically acceptable salts and solvates
have valuable pharmacological properties together with
good tolerability, as they have actions on the central

nervous system. The compounds have a strong affinity
I

A
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*000002* 2 for 5-HT2A neggptors; they furthernore exhibit 5-HT2A
recept or-antagoni stic properties. O her conpounds which al so show
HT2A- ant agoni stic 5 actions are described, for exanple, in EP 0320983 or
i;n WD 99/11641. 1-Phenyl ethyl-4-piperidinenethanol derivatives are
g -_gesCri bed in EP 0208235 and in EP 0531410. 10 For the in-vitro detection

f the affindy Eagr5- HI2A pt o i tel iple : fzar.-exanpl e,
the foll ovmryr?d: tfejs%mﬁixanplegt%lq%.' TEgeg- [ %tkﬁ)%%g%{)%rséﬁ}le%&exgoggg“to bot h
- [ 3H] ket ans eM&%¢ P Futist @@t kFlovth BrrPerEseaffinity for the receptor) and
the test compound. 15 The decrease in the binding of [3H] ketanserin to the
recept or n of the ﬁ?ffi n}iit of?';he test substance for the 5-HT2A
al

is a.si
recept or. Dé)tttg’(,et]?ori:?r%p%‘é‘? T ed” $8gotePy t o tifer FHAIMiTN of J. E
Leysen ebf alctidvid extd adeBbhativ@dpl 6gy, ex88p31e21in3@k IBL0@8ASr 2th al so
descri bed, f , 1 n EP 032Q0983. The.experj nental. proof that fhe
conpounds a(@(’)rﬁ/ra]lg {1' the i nvengi %?11% \rlleetayg‘l rffl tpyll?eorrlcghréemﬁﬁaﬂ? ecept or
i s denonst detdd adpead neatral | ydéncyibed, dsn de&dr ilRO$225 absud, fior sone
represent at ipge goipounds of the formula |. The pharmacol ogical test data
are summarized in Exanple A, Table A As a conparison, the conmpound (+)
-a- (2, 3-dinethoxyphenyl) -1- [2- (4-fluorophenyl)
et hyl ] -#o pi peyd dinemethanalro Wik €8ct sofli o3 osed ¥ ri3Q tEP BSB141QT,} S
additionally listed. The efficacy of ihe corT%ounds according to the
i nvention adS5SREEK Secelt or Sark QYO ST s ©an USE medSar T TR G1 ¢ ride
anal ogousl y fiod 1WwifFeni tkset @xgmpMechami sneltod 35HT,, receptors are

o hydr oxyt r YdaBe- LRdyeas, VPSOGANSHId S 0N (ol udiandeT kRBRRA! 4t T ONS
of 5-Hydroxytryptam ne, ed. Fozar
its affinity for the receptor) and the test compound.

15 The decrease in the binding of [3H]ketanserin to the
receptor 1is a sign of the affinity of the test
substance for the 5-HT;a, receptor. Detection is carried
out analogously to the description of J.E. Leysen et
al., Molecular Pharmacology, 1982, 21: 301-314 or as

20 also described, for example, in EP 0320983.

The experimental proof that the compounds according to
the invention have affinity for the 5-HT;a receptor is
demonstrated experimentally in vitro, as described
25 above, for some representative compounds of the formula
I. The pharmacological test data are summarized in
Example Al, Table A. As a comparison, the compound
(+)-a- (2, 3-dimethoxyphenyl)-1-[2- (4-fluorophenyl) -
ethyl]-4-piperidinemethanol, which 1is disclosed in
30 EP 0531410, is additionally listed.

The efficacy of the compounds according to the
invention as 5-HT,;, receptor antagonists can be measured
in vitro analogously to W. Feniuk et al., Mechanisms of
35 5-hydroxytryptamine-induced vasoconstriction, in: The
Peripheral Actions of 5-Hydroxytryptamine, ed. Fozard
JR, Oxford University Press, New York, 1989, p. 110.
Thus the contractility of the rat tail artery, caused

by 5-hydroxytryptamine, is mediated by 5-HT,, receptors.



JR, Oxford University Press, New York, 1989, p. 110. Thus the
contractility of the rat tail artery, caused by 5-hydroxytryptamne, is
medi ated by 5-HT2A receptors. 3 For the test system vessel rings,
prepared fromthe ventral rat tail artegry, are subjected to perfusion
wi th an oxygen-saturated solution in an organ bath. By introduction of

. Pncreasing gcepppatians @f sBehydr t LY Rian ' h ugion, a
response to the cumulati ve&ggﬁcent\?é;%?éo% 5%{‘ %@HTrtl%ééIg %’%{1 ngét%ml'ht_téhtgest
.conpound i s fHEraHdEdt otehé R HBEATVat RIS SHPISEItEd cbAcRFEESHPB and a

second concentdrat AeNogYHEA-isS turadsd ebihnridr Hin dhe osgaenaddrof she test
conmpound on 10 the shift of the 5-HT-induced concentration curve to higher
5- HT concentyHti SO PeaslFESBP 1T He CONGRIAT 3085 AL ant BYJFPEYT ¢
property5in tayptamiie 5: MI3A- ahleagab Sit oy oper t yesgponbe deier mhed 15

in vivo anal g .to rdar et .a_udsychophar. macol 1996, 128:
198- 205. Secr‘g‘?‘%%é/nl-‘%e( 5‘5%5?%6%?%?? soﬁflchs a%lpl¥% 2B g ho%%yé _test
i odophenyl ) -rrdwiopr opartdrDOREdedduce sher estg@pi cb@th bémaviwiralphét er ns

such as, forc Gyl ar IRY- tahd Chi NG5 e O8N 83T s SEEM CPA RPN VREHQUS; @ni mal s
such as, for exanple, mce or rats g:N. A. Darmani et al., Pharmacol.
Bi ochem BeRfASutEd, faB: SoUT. ofBe RLASIB&PM®L te fesSt FMRINRS| On

Bi ochem Behau, 1904, 48, 353306 DL, W11 1S and oy NeLtaers"3

i ochem Behauv. : ; - ;. D L., ins_and H. tzer :

Phar macol . r}iéﬁ}?e’%h r‘f.*,% LEGFEe Ve L 6e® 766) .2 THE>PEEForRfe b ehéardﬂ2A

tw tching | ssesH@Eoirwel yagprreivent edobypbxtif2An antagoni sts, however
ear-scratching is sensitive to 30 5-HT2c antagonists (N. A Darmani et al.,
Pharmacol . Biochem Behav. 1990, 37: 95-99; N. A Darmani and C.F. GCerdes,
Phar macol . BihstheprHBehantapgyg stg@ property can be determined

15 in vivo analogously to M.D. Serdar et al.,
Psychopharmacology, 1996, 128: 198-205.

Serotonin-2 (5-HT;) agonists such as 1-(2,5~-dimethoxy-4-
iodophenyl) ~2-aminopropane (DOI) induce stereotypic
20 behaviour patterns such as, for example, head-twitching
or ear-scratching in wvarious animals such as, for
example, mice or rats (N.A. Darmani et al., Pharmacol.
Biochem. Behav. 1989, 36: 901-906; N.A. Darmani et al.,
Pharmacol. Biochem. Behav. 1990, 37: 95-99; N.A.
25 Darmani et al., Pharmacol. Biochem. Behav. 1994, 48:
383-396; D.L. Willins and H.Y. Meltzer, J. Pharmacol.
Exp. Ther., 1997, 282: 699-706). The response of head-
twitching is selectively prevented by 5-HT,
antagonists, however ear-scratching 1is sensitive to
30 5-HT,c antagonists (N.A. Darmani et al., Pharmacol.
Biochem. Behav. 1990, 37: 95-99; N.A. Darmani and
C.F. Gerdes, Pharmacol. Biochem. Behav. 1995, 50:
545-550; D.L. Willins and H.Y. Meltzer, J. Pharmacol.
Exp. Ther., 1997, 282: 699-706).
35
DOI-induced head-twitching in mice is used in order to
test compounds having 5-HT;y antagonistic properties.
The test compound is orally administered to male mice.

30 minutes later, 3 mg/kg of DOI is [sic] are



545-550; D.L. WIllins and H Y. Meltzer, J. Pharmacol. Exp. Ther., 1997,
282: 699-706). 35 DA -induced head-twitching in mce is used in order to
teest conmpounds havi ng 5- HT2A ant agoni stic properties. The test conpound is
orally adm nistered to male mce. 30_mynutes later, 3 ng/kg of DA is
[sic] are - 4 admnistered intraperitoneally. The aninmals are observed

For 15 m nuta%m%t,télee,a\unbfﬁt%p@@ﬁ@oﬁ&éiE?eio rfenOt gy yant i fi gation of

the in vivo antagonistic effect of the tes npounds ensues by conpari son

with 5 the eRSeVest Hadl ? whirhessfabth Eheseumkesscifgdigashstwikch@s ch t he
ani mal s wer @ sonhy+ Q). - tgeatedei cA P | SitNGte tike ¢oUBOWSaREEOIiag to
the inventio have, _i n_conpari son to%ﬂse rior th:ty, an i nproved 10

suppr essi on St 9%e BEREDFoTESE iCIMRPTIT T AF U AdRY niICHMPRLIGPD THEED

phar maco$ ogittal tesbedatof ai€adstriachzed froncxanpke Ahvestliapdeidhs As a
conparison, . the .c und. (+)-a- (2, 3-di net phen -1-[2-(4-
ntﬁ%ﬁﬁrn¥%e aél%ﬁf% w% e O$Py3ﬁ§¥ prg!L%ﬁ

fl uorophenyll) e - 4-"pi per’i di'nenet’hanol Fch™l “disclosed in EP
0531410, is additionally listed. The test results indicate an unexpectedly

i nproved  bieayaiilabidi Phet REEOMRAUNAS. AGGPT Hh NGt @ HNE i jon in
conparison to thel priéor§%rt : e_20 %%e conpounds o 'Q%heof gr Rr?ul aljl Iéﬁét?i;éﬁ
t her ef ore stidV&bl e 1ThoCRMPR NMSCSr | k&8 ytBAd PRI AGMERT Fredi @7 nel FRIFOYSR

treatnend ofsuppreddinal dicsor dens of pbheveenkral e1neiveds systemgadd al so
of inflammation. They can be @? use%for tgf rophyl axis and for the
g 1(‘-‘6@7

control of &L St ceP8br APETHRSCH ebFaftapGpitéxy)@stch as
stroke and cemel@mElzedchaelxampded Xor it h@ableatBents af exipapysam dal

motor side ghfects Of, DEYRGI ePLIGS ¢ (2, 3-dimethoxyphenyl) -1-[2- (4-
fluorophenyl)ethyl]-4-piperidinemethanol, which is
i5 disclosed in EP 0531410, is additionally listed.

The test results indicate an unexpectedly improved
bicavailability of the compounds according to the
invention in comparison to the prior art.
20
The compounds of the formula I are therefore suitable
both in veterinary and in human medicine for the
treatment of functional disorders of the central
nervous system and also of inflammation. They can be
25 used for the prophylaxis and for the control of the
sequelae of cerebral infarcts (cerebral apoplexy) such
as stroke and cerebral ischaemias and for the treatment
of extrapyramidal motor side effects of neuroleptics
and also of Parkinson’s disease, for the acute and
30 symptomatic therapy of Alzheimer’s disease and the
treatment of amyotrophic lateral sclerosis. They are
likewise suitable as therapeutics for the treatment of
brain and spinal cord traumata. In particular, however,
they are suitable as pharmaceutical active compounds
35 for anxiolytics, antidepressants, antipsychotics,
neuroleptics, antihypertensives and/or for positively
affecting compulsive behaviour (obsessive-compulsive
disorder, oCD) , anxiety states, panic attacks,

psychoses, schizophrenia, anorexia, delusional



and al so of Parkinson's disease, for the acute and 30 synptomatic therapy
of Al zheiner's disease and the treatnment of amyotrophic |ateral sclerosis.
They are |ikew se suitable as therapeutics for the treatnment of brain and
spinal cord traumata. In particular, however, they are suitable as
pharmaceutical active conpounds 35 for anxiolytics, antidepressants,

anti psychoti e | ept i . Lhyper i.ve : Fo) ositiyely
af fecting cg%uﬁsséllvéeg%ehg {Dg%?h?%l&)éés@ﬁgg%ggﬁﬁu?&s}?}(eg?%(ﬁIfso% dﬁglréé%
.anxi ety statsds€emani 81aPrdeks, psiardbes, sdhiskapesdnisa, anteaxhing

del usi onal i heassd ONs 5 RMRRIA M@hdire. ALzbehaes), s déé@f‘ﬁ&,

sl eep disorders, tardive dyskinesias, |earning disorders, age-dependent

menory di sorHetREALER i FPCTUi 86r dRPS1B1Rh 45 Wl PSS dRO§/ abuseeRwdL or

sexual 5 funatdimtadidsssedsrs| n addition, they are suitable for the

treatment of,_endaqcri.ne diﬁorders such . sggépefﬁrol ctinaem.a, .furthernore
S

in vasospasre' RVPErtelsi oh &¥d dast PEL 5 % oFEERSMCES TREY are
furthernore endaabire f ordigerdeeat nesuclof aar diloxesort @t adi soaeeis, and

21,59, & L AP AR illno Sy PR, A% Go2GhL Dedh 0o MR 991 JA O0dn g PAgE: 3. | | nes

n
24-30. 15 The conpounds accor g e invention are furth sultabl e
for decreasiifestiizvbulbsopdessure and for the treatment of gl aucoma.
They arepal so suitable in aninmals for the prophylaxis and treatnent of
synptons -of_intoxication on the adm nistratiaon of ergovaline. 20 The
a

conpounds are'$Xr (& ndre OIS FO tEkd € t Fo&t nERE oF FBREBEREr sObf the
cardi ovasculardistamuliD 9Hldddder pageadd | iakso 14-db)rapyramidal

symptoms as described in WO 99/11641 on page 2, lines
24-30.

15 The compounds according to the invention are further
suitable for decreasing intraocular pressure and for
the treatment of glaucoma. They are also suitable in
animals for the prophylaxis and treatment of symptoms
of intoxication on the administration of ergovaline.

20 The compounds are furthermore suitable for the
treatment of disorders of the cardiovascular system
(WO 99/11641, page 3, lines 14-15).

The compounds according to the invention can also be
employed together with other active compounds in the

25 treatment of schizophrenia. Possible other active
compounds are the compounds mentioned in WO 99/11641 on

page 13, lines 20-26.

They can furthermore be employed as intermediates for
30 the production of further pharmaceutical active

compounds.

The invention relates to the piperidine alcohols of the
formula I and to their physiologically acceptable acid
35 addition salts. The invention also relates to the
solvates, e.g. hydrates or alcoholates, of these

compounds.



The conpounds according to the invention can al so be enployed together
with other active conmpounds in the 25 treatnent of schizophrenia. Possible
of her active conpounds are the compounds nentioned in WD 99/11641 on page
13, lines 20-26. They can furthernore_bg enployed as internediates for 30
the production of further pharmaceutical active conpounds. The invention
Felates to trhe pipesheing %I&famii%gqu the1at 85 Mila dhandch@olifgis! of
phy5|olog|cahly gcceﬁéable ac%ﬂ 35 addition salts. The invention also
_relates to tHE sbPYEPEE &, GN%hydr REICHTS alfBholtRfesPTBPAFRELEN Hhpounds.
6 The i nverbmpouEeoral nly fetmikes I adherdompoundsliaim the fornmula | and
a process for the preparation of conpounds of the fornmula | according to
Claim1. 5 The process for the preparation of compounds of the fornmula l
accordi ng t @h@ aprptess char adther i pedpanathah @&ff aocogmpowsl of ttlee fornul a

Il Rl'CHZ'C@%ﬂm|q%/#é§ﬁ§éﬁgﬁéﬁyéoiéﬁélm f“'sl%ﬁérgﬁééﬁgzgﬁ fpackLyely

[sic] functiona group, and as the nmeaning indicated in
Claim1l, i%)read PG SorgrrintPetutdelfornula 111 15 R H NA 111
OH in which R2 and A have the neanings indicated in laim 1, 20 or
R'~CH,-CHz-L 11
10

in which L is Cl, Br, I or a free or reactively [sic]
functionally modified OH group,
and R! has the meaning indicated in Claim 1,

is reacted with a compound of the formula III

15
R2
HN A 11T
OH
in which R? and A have the meanings indicated in Claim
1,
20
or
b) a compound of the formula IV
2
R1—\_ R
v
NG{
@
25
in which R! and R? have the meanings indicated in Claim
1,
is reacted with a compound of the formula V
30

R-X-A \Y



b) a conpound of the formula IVRL R2 -\-NC--4 1V O 25 in which Rl and
R2 have the neanings indicated in CCaim 1, is reacted with a conpound of
tthe formula V 30 RX-AV - 7 in which Ris iodine or bromne, Xis M

- and A has the neaning indicated in Caim1, in a Gignard reaction, 5 or

" c) it is liberated fromone of its functional derivatives by treating with

a sol vol ysi ng %&Ctp}y(ngeq(g ﬁ{éﬁgnag&g’gmi of ig)bfkf base of the formula |
e alts

" which is obfainedis  conver into one of' its s by treating with an
-15 aci d. Thendndemgisorthel seandingt éndigcatrd cohpfolmd® bf the formula |
accordi ng tQpCaighikn=atd A ddeid, physiologically acceptable salts and
sol vates as 20 nedicanents. The invention relates in particular to the
conpounds of the fornmula | according to aim1l, and also their
physi ol ogJi cald y acceptabl e salts and sol vates as 25 nedi canents havi ng
5- HT2A receptor-antagonistic action. The invention also relates to the
conpounds of the fornmula |, and their enantionmers and their salts. 30 For
all radical £)whitth o¢esur labmrmdierd of fromesonsuchof its functional

derivatives by treating with a solvolysing or

hydrogenolysing agent,

10
or
d) a base of the formula I which is obtained is
converted into one of its salts by treating with an
15 acid.

The invention also relates to the compounds of the
formula I according to Claim 1, and to their
physiologically acceptable salts and solvates as

20 medicaments.

The invention relates in particular to the compounds of
the formula I according to Claim 1, and also their
physiologically acceptable salts and solvates as

25 medicaments having 5-HT,, receptor-antagonistic action.

The invention also relates to the compounds of the

formula I, and their enantiomers and their salts.

30 For all radicals which occur a number of times, such
as, for example, A or Hal, it holds true that their

meanings are independent of cone another.

The radical A is alkyl and has 1 to 6, preferably 1, 2,
35 3 or 4, 1in particular 1 or 2, C atoms. Alkyl 1is
therefore in particular, for example, methyl,
furthermore ethyl, n-propyl, isopropyl, n-butyl, sec-
butyl or tert-butyl, furthermore also pentyl, l-,.2— or
3-methylbutyl, 1,1-, 1i,2- or 2,2-dimethylpropyl,



as, for exanple, A or Hal, it holds true that their nmeanings are

i ndependent of one another. The radical Ais alkyl and has 1 to 6,

preferably 1, 2, 35 3 or 4, in particular 1 or 2, C atons. A kyl is

* therefore in particular, for exanple, ngthyl, furthernore ethyl, n-propyl,
i sopropyl, n-butyl, sec- butyI or terf utyl, furthernore al so pentyl 1-,

~2- or 3- nethyl tyI |net yIpropy eth ropyl

" hexyl, 1-, r%“ﬁ]e't h)ﬂeﬁ‘é'nlt yI 2 ’1 Q mézltl'éyjl % P

_3, 3-di et hyI]bLu—y, 112-pr 12-3t, hy2b2|{-yl 2, B—etdmyl 3|,3nfe1uh13ertrtmydrhwt,yll elhyl
thylpropyl 1 I n2-tr p{o t her net es

conpletely or partlgP&lb#Félflna%2§£ﬂ%i %#Pﬁf?§8£ng ?g%?%gf 2 such

as, for examstdiylnrdgylor onetlhwd- or<véntdmaxﬁrﬁﬁ1m¢thyﬂpéonéiy A

particul arl e prgierably GeLoyves @Emﬂete@%’o@fl ,pamlqulfp&opyﬁytedlo QA
is preferably nethoxy, furthernore al so ethoxy, pr opoxy, i Sopropoxy,

n- but oxy, |§Bbu€6%9rl§éée§ut%%§yloFaﬁéF91§Utoi?ChléﬁHalfP§"f¢¥EWP%%'

chl ori ne, brani e OF ot PIE, ornpe@aéflﬁuféétﬁyuorlne or chlorine. Aryl is
unsubstituted, preferably di cated - nosubsti t e phen

speci fi cal | prgTergﬁFy pHR éﬁ%? cd gn ISJ?Slyl %%1 {hyl

p- et hyl phenyxormyl, rnsmpr¢py¢0@ylmh9ﬁyl o- m or p- |sopropylphenyl o-,
m  or ~tert-butyl phenyl, o-, m or p- trifluoronethylphenyl, o-, m or
p- hydr oxyphenyl, o-, m or p-trifluoro- methoxyphenyl, o-, m or

p- cyanopheny? d-s rarefernbly nerdidxgphenyiuriermerer pleehokyphsryl , o-,
m or  p-hyd[geqheny] . 18oprBooly,P-ilmet&phenysoptoxit, oge@—b@t@ﬁpphenyl

o-, m or chl orophenyl, o-, m or p-
por teré)bugbxy P

15 Hal is fluorine, chlorine, bromine or iodine, in

particular fluorine or chlorine.

Aryl 1is wunsubstituted, preferably - as indicated -
monosubstituted phenyl, specifically preferably phenyl,
20 o-, m~ or p-tolyl, o-, m- or p-ethylphenyl, o-, m- or
p-propylphenyl, o-, m- or p-isopropylphenyl, o-, m- or
p-tert-butylphenyl, o-, m- or p-trifluoromethylphenyl,
o-, m- or p-hydroxyphenyl, o-, m- or p-trifluoro-
methoxyphenyl, o-, m- or p-cyanophenyl, o-, m- or p-
25 methoxyphenyl, o-, m- or p-ethoxyphenyl, o-, m- or
p-hydroxyphenyl, o-, m- or p-fluorophenyl, o-, m- or p-
bromophenyl, o-, m- or p-chlorophenyl, o-, m- or p-
difluoromethoxyphenyl, o-, m- or p-fluoromethoxyphenyl,
furthermore preferably 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or
30 3,5-difluorophenylt, 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or
3,5-dichlorophenyl, 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or

3,5-dibromophenyl, 2-chloro~-3-methyl-, 2-chloro-4-
methyl-, 2-chloro-5-methyl-, 2-chloro-6-methyl-,
2-methyl-3-chloro-, 2-methyl-4-chloro-, 2-methyl-
35 5-chloro-, 2-methyl-6-chloro-, 3-chloro-4-methyl-,
3-chloro-5-methyl- or 3-methyl-4-chlorophenyl, 2-bromo-
3-methyl-, 2-bromo-4-methyl-, 2-bromo-5-methyl-,
2-bromo-6-methyl-, 2-methyl-3-bromo-, 2-methyl-

4-bromo-, 2-methyl-5-bromo-, 2-methyl-6-bromo-,



di fl uor onet hoxyphenyl, o-, m or p-f |uoromethoxyphenyl, furthernore
preferably 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or 30 3,5-difluorophenyl, 2, 3-,

2 4-, 2,5-, 2,6-, 3,4- or 3,5-dichiorophenyl, 2,3-, 2,4-, 2,5-, 2,6-, 3,4-
* or 3,5-di bronophenyl, 2-chloro-3-nethyh-, 2-chloro-4- nethyl -

2-chl oro-5-nmet hyl -, 2-chl oro-6-net hyl - 2- met hyl - 3-chl or o-,

2- met hyl - 4- ghlidng ~ -ty - ,35 53CB£@@@ 5 ﬁeﬂﬁ§m¥| 60ghl OrPmethyl-

" 3-chl oro- 4- Ior met hyl - e h | - 4- chlorophenyl
_2-brono- 3- %ﬁi{ﬂmophfrﬁf mo- ﬁ iet hF -, 32! BF&WB’ FePhenyl, 2, 3/74-,
2- br ono- 6- mt, By 15—, 2 netéy) -3 br&-ﬁDor 2-, ﬁEBh}Urlclﬂl-lbl’r@@iDre,nyl 2,4,6-

2- nEthyl S- Q eréz%ﬁﬁigqp§%§¥ nPurtgﬁr%obéonD %era%g¥4 mlﬂﬁ tri-

3- br ono- 5- neth - br onrophen oxyphenyl
2,3,4-, 52, ?l&orozmeﬁﬂaﬁlpmewlﬁr or Zsfil-cslnteul'mhlmhemh]e,nyl 2y droxy-

tri-tert-but Yy lahg JTor e f y_ 3, i try
fl uoronet hyltphenyIrBH If dlfé}rrg}{ hyl pﬁzg-fﬁ]@c{ﬂp 3Idro>5<3yrd 3, : ﬁc}locﬁ'ﬂ orop]:nenyl
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or 4-pyrs dylk, 42-6-t41i,i opr@py IpHBHy I di nyl, furthernore preferably
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Het is preferably 2- or 3-furyl, 2- or 3-thienyl, 1-, 2
[sic] or 3-pyrrolyl, 1-, 2-, 4- or b5-imidazolyl, 1-,

3-, 4- or 5-pyrazolyl, 2-, 4~ or 5-oxazolyl, 3-, 4- or

20 5-isoxazolyl, 2-, 4- or 5-thiazolyl, 3-, 4- or
5-isothiazolyl, 2-, 3- or 4-pyridyl, 2-, 4-, 5- or
6-pyrimidinyl, furthermore preferably 1,2,3-triazol-1-,

-4- or -5-yl, 1,2,4-triazol-1-, -3- or -5-yl, 1- or

_ 5-tetrazolyl, 1,2,3-oxadiazol~4- or -5-y1,
25 1,2,4-oxadiazol-3~ or -5-yl, 1,3,4-thiadiazol-2- or
-5-yl, 1,2,4-thiadiazol-3- or -5-yl, 1,2,3-thiadiazol-

4- or -5-yl, 2-, 3-, 4-, 5- or 6-2H-thiopyranyl, 2-, 3-

or 4-4-H-thiopyranyl [sic], 3- or 4-pyridazinyl,
pyrazinyl, 2-, 3-, 4-, 5-, 6- or 7-benzofuryl, 2-, 3-,

30 4-, 5-, 6- or T7-benzothienyl, 1-, 2-, 3-, 4-, 5-, 6- or
7-indolyl, 1-, 2-, 4- or 5-benzimidazolyl, 1-, 3-, 4-,

5-, 6- or 7-benzopyrazolyl, 2-, 4-, 5-, 6- or 7-
benzoxazolyl, benzo[1l,3]dioxol-4- or -5-vy1,
benzo([l,4]dioxan-5- or =-6-yl, 3-, 4-, 5-, 6- or 7-

35 benzisoxazolyl, 2-, 4-, 5-, 6- or 7-benzothiazolyl, 2-,
4-, 5-, 6- or 7-benzisothiazolyl, 4-, 5-, 6- or 7-benz-
2,1,3-oxadiazolyl, 2-, 3-, 4-, 5-, 6-, 7- or
8-quinolyl, 1-, 3-, 4-, 5-, 6-, 7- or 8-isoquinolyl,



4- or -5-yl, 1,2,4-triazol-1-, -3- or -5-yl, 1- or b5-tetrazolyl,

1
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, 2, 3-oxadi azol -4- or -5-yl, 25 1,2, 4-oxadi azol -3- or -5-yl,
:, 3, 4-t hi adi azol -2- or -5-yl, 1,2,4-thiadiazol-3- or -5-yl,
, 2, 3-thi adi azol - 4- or -5-yl, 2-, 3-5 %4 ,-5- or 6-2Hthiopyranyl, 2-, 3-
or 4-4-Hthiopyranyl [sic], 3- or 4-pyridazinyl, pyrazinyl, 2-, 3-, 4-,
-, 6- or 73benzzpi uryl, g-, 3-, 030 ghgirholihyOr 7-penzoti-gnyd-, 17, 2-,
T 3-, 4- 5- or 7|nqy]1r}ll 1- 2-, 4- or 5-benzi m dazolyl, 1-, 3-, 4-,
-5-, 6- or 7 Eer?z , 5-, 6- or 7- benzoxazolyl,
benzo[l 3] di oxol -4- or -5-yl, benzo[l 4] di oxan-5- or -6-yl, 3-, 4-, 5-, 6-

or 7 35 benzl.§oxazo othi azol vl , , b-,
or 7-benzi sotsﬁ‘l aizigol L%E%%a%ﬁiCUGISarl3537pgéerQ§T§ g]oxégl §Z(;f|u§| ’2f12 3-, 4-,
5-, 6-, ¥- er 8- Gbilﬁﬁlﬁ/}h 4= @, 54thigzolgl, 74- Ewrgduydoquhmhylls 10 3-,

4-, 5-, ':ﬁéndm'8%*HﬂHUBéﬂBﬂutéh bf‘Haﬁ orBn, 7- or 8-quinazolinyl. Het
is very particularly preferably 2- 3-furyl, 2- 5 or 3-thienyl, 4- or

5-thiazolyl, 4-pyridyl which is m)no- or disubstituted by Hal or A. Rl is

particul arl w*prefgeg abl pazftqrcxﬂmmm e, pze:ﬁ‘edbmwoxypﬂ@ﬁyl &campte Of
4-fl uor ophe yI

phenyl, 2- 6r°& qlﬂ%%[?cﬁ dlr%ih rgﬁgﬁ I¥|’ 2-2 33 2o 4oI%/lluordandl j1ere
2-chl orl® 6- 12I uomrchrelrerprﬁérfyluor @8-t ri2f I4uor 03, fret hy.t pHereHdifluoro-
RIbeR TR e g el G
4- cyanophen)ﬂl‘totlhfiloph%hCQloé@ §1U?§PE¥PGHY$f c RAdrardi optrere E jgoro-
S-met hyl t hi gpeR1ZHdny1,2, 5-di chl oeotfhmg&@e@ﬁt-rﬁlf,luoromethylphenyl
g gﬂ:g;g g ggt&§:thlo henflué&omethylggggyhen SEﬁuoro 4-trifluoro-

15 methylphenyl, 2-fluoro-6-trifluoromethylphenyl,
4-cyanophenyl, thiophen-2- or 3-yl [sic],
5-chlorothiophen-2-vl1, 5-methylthiophen-2-yl,
2,5-dichlorothiophen-3-yl, 2-chloro-3-methylthiophen-
5-y1, bromothiophen-5-y1, 2-chloro-5-methylthiophen-

20 4~yl, 2-methoxythiophen-5-yl, 2- or 4-methylthiazol-4-
or -5-yl, and pyridin-4-yl.

R’ is very particularly preferably phenyl, 4-chloro-
phenyl, 4-fluorophenyl, 2,4-difluorophenyl, 4-tri-

25 fluoromethylphenyl, thiophen-2-yl, 5-chlorothiophen-
2-yl, 2,5-dichlorothiophen-3-yl or benzodioxan-5- or
6-yl [sic].

Accordingly, the invention relates in particular to

30 those compounds of the formula I in which at least one
of the radicals mentioned has one of the preferred
meanings indicated above. Some preferred groups of
compounds can be expressed by the following subformulae
Ia to Ig, which correspond to the formula I and in

35 which the radicals not designated in greater detail
have the meaning indicated in the formula I, but in
which

in Ia R? is Het;



20 4-yl,
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aryl, Het is is [sigl2a nmonps p& pipuel gay1, unsaturated heterocyclic ring

system which is unsubstituted or nono- or 10 disubstituted by Hal, OA or A
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is a nono- or binuclear unsaturated_ heterqc g]ic réng system which_is
1tute or mono or

unsubstituted or nono- or di&tHsti ¢t ed ™Sy

10
15 in Id R!
R2
Het
20
aryl
25
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30 Het
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35
in If R*
R2

OA or A and which

two

disubstituted by Hal,

contains one or identical or

different heterocatoms such as nitrogen,

oxygen and sulfur;

is Het or aryl,

is aryl,
is a mono- or binuclear unsaturated
heterocyclic ring system which is

unsubstituted or mono- or disubstituted

by Hal, OA or A and which contains one
or two identical or different hetero-
atoms such as nitrogen, oxygen and
sulfur,

is phényl which is unsubstituted or
mono-, di- or trisubstituted by Hal, A,
CN, OA or OH;

is Het or aryl,

is Het or aryl,

is thienyl, thiazolyl, pyridyl or
benzo[1l,4]dioxanyl, which is

unsubstituted or mono- or disubstituted

by Hal, OA or A,
is phenyl which 1is unsubstituted or
mono-, di- or trisubstituted by Hal, A,

CN, OA or OH;

is Het or aryl,

is aryl,



20 by Hal, OA or A and which contains one or two identical or different
het ero- atons such as nitrogen, oxygen and sulfur, aryl is phenyl which is
unsubstituted or 25 nono-, di- or trisubstituted by Hal, A, CN, OA or OH
inle Rl is Het or aryl, Rz2is Het or ggyyl, 30 Het is thienyl, thiazolyl,
pyridyl or benzo[1, 4]dioxanyl, which i's" unsubstituted or nono- or

di substituted by QA A hS phen hch d,s unsubstq tyfed or

35 nono-, di- or trﬁtﬂbsti?&%edt%§¥§%Ff A?ﬁgéh?w%& oﬁﬁa{ Jf]?titgfis Het
cor aryl, R2is aryl, 12 H&oxanyhi enyhichhi abdl ynngpbsédiateds] -or

di oxanyl, which is unsubstigehed &F dﬂpﬂgstpfugégup§thgm;edAerH@Lb QA or 4
A, aryl is phenyl which is unsubstituted or. 5 nono-, di- or trjisubstitute
by Hal or CF3; inIifé%.islibt?he@@fiswaﬁﬁp, 16 H"S %ﬁﬁ%ﬂﬁﬁ% tHf azol y
or benzopl, 4] - dioxanyl, whmalo+s disubsti tuwtiedbetitmmee oy diadubstit uted
by Hal, QA or A aryl is pngﬂ%L whi ch is unsubstituted or nono-, di- or
trisubstituted by Hal or 1 3. The conpounds of the fornmula | and al so
the starting

in 1g R! is Het,

R is aryl,
10 Het is thienyl, thiazolyl or Dbenzo[l,4]-
dioxanyl, which is unsubstituted or

mono- or disubstituted by Hal, OA or A,
aryl is phenyl which is unsubstituted or
mono-, di- or trisubstituted by Hal or
15 CFs.

The compounds of the formula I and also the starting
substances for their preparation are otherwise prepared
by methods known per se, such as are described in the
20 literature (e.g. in the standard works such as Houben-
Weyl, Methoden der Organischen Chemie [Methods of
Organic Chemistry], Georg Thieme Verlag, Stuttgart;
Organic Reactions, John Wiley & Sons, Inc., New York),
namely under reaction conditions such as are known and
25 suitable for the reactions mentioned. Use can also be
made in this case of variants which are known per se,

but not mentioned here in greater detail.

If desired, the starting substances for the claimed
30 process can also be formed in situ in such a way that
they are not isolated from the reaction mixture, but
immediately reacted further to give the compounds of
the formula I. On the other hand, it is possible to
carry out the reaction stepwise.
35
In the compounds of the formula II, the radical 1L is
preferably Cl or Br; however, it can also be I, OH or
otherwise preferably a reactively [sic] functionally
modified OH group, in particular alkylsulfonyloxy
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£asl | yrpe prepakgdwahal egaushiknown compounds of the
formulae II and III can easily be prepared analogously

to the known compounds.

The reaction of the compounds II and TIII proceeds
according to methods such as are known from the
literature for the alkylation or acylation of amines.
However, it 1s also possible to react the compounds in
the presence of an indifferent solvent. Suitable

solvents are, for example, hydrocarbons, such as

benzene, toluene, xylene; ketones such as acetone,
butanone; alcohols such as methanol, ethanol,
isopropanol, N-butanol [sic]: ethers such as
tetrahydrofuran (THF) or dioxane; amides such as
dimethylformamide (DMF') or N-methylpyrrolidone;

nitriles such as acetonitrile, and, 1if appropriate,
also mixtures of these solvents with one another or
mixtures with water. The addition of an acid-binding
agent, for example of an alkali metal or alkaline earth
metal hydroxide, carbonate or bicarbonate or of another
salt of a weak acid of the alkali or alkaline earth
metals, preferably of potassium, sodium or calcium, or
the addition of an organic base such as triethylamine,
dimethylaniline, pyridine or quinoline or of an excess
of piperidine derivative of the formula II can be
favourable. Depending on the conditions wused, the

reaction time is between a few minutes and 14 days; the



15 to the known conpounds. The reaction of the conpounds Il and I

proceeds according to nethods such as are known fromthe literature for
t.he al kylation or acylation of am nes. 20 However, it is also possible to
react the conpounds in the presence of, an indifferent solvent. Suitable
solvents are, for exanple, hydrocarbons, such as benzene, toluene, xyl ene;

ketones suchastacht OR@mpdidianene;; sal see%énsug}tb?gﬁ gﬁé? ol, 25
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triethylamne, dinmethylaniline, pyridine or quinoline or of an excess of
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t he conditions. used, fhe reaction tine i s between a few m nutes and 14
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nor mal | y0 betIWeeanaO waneat30eathe ycaspopidpafed hanboogsha 1ly cap adwo be
obt ai ned by reactin (Pnpounds of the formula IV with conpounds of the
formula V. K§9¥n Q?péﬁ&estartlng substances of the fornulae IV and V are
known; the unknown conpounds of the fornulae 10 IV and V can easily be

prepared anaghpgousdy-{0,f he s knoyn cogppuidss 1v ana v proceeds

according to methods such as are known from the

15 literature for the Grignard reaction.

The compounds of the formulae ([sic] I can furthermore

be obtained by 1liberating them from their functional

derivatives by solvolysis, in particular hydrolysis, or
20 by hydrogenolysis.

Preferred starting substances for the solvolysis or
hydrogenolysis are those which, instead of one or more
free hydoxyl groups, contain corresponding protected
25 hydroxyl groups.
These are preferably compounds which, instead of the H
atom of a hydroxyl group, carry a hydroxyl protective
group, e.g. those which correspond to the formula I,
but instead of a hydroxyl group contain an R”O-phenyl
30 group (in which R” is a hydroxyl protective group).

The expression “hydroxyl protective group” is generally
known and relates to groups which are suitable for
protecting a hydroxyl group from chemical reactions,
35 Dbut which are easily removable after the desired
chemical reaction has been carried out at other
positions in the molecule. Typical groups of this type
are, in particular, unsubstituted or substituted acyl-,

aryl-, aralkoxymethyl- or aralkyl groups. The
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The nature and size of the hydroxyl protective groups
is not critical, as they are removed again after the
desired chemical reaction or reaction sequence; groups
having 1-20, in particular 1-10, C atoms are preferred.
Examples of hydroxyl protective groups are, inter alia,
benzyl, p-nitrobenzoyl [sic], p-toluenesulfonyl,
tert-butyl and acetyl, benzyl and tert-butyl being
particularly preferred.

The liberation of the compounds of the formula I from
their functional derivatives is carried out - depending
on the protective group used - e.g. using strong acids,
expediently wusing TFA or perchloric acid, but also
using other strong inorganic acids such as hydrochloric
acid or sulfuric acid, strong organic carboxylic acids
such as trichlorocacetic acid or sulfonic acids such as
benzene- or p-toluenesulfonic acid. The presence of an
additional 1inert solvent is possible, but not always
necessary. Suitable inert solvents are preferably
organic solvents, for example carboxylic acids such as
acetic acid, ethers such as tetrahydrofuran or dioxane,
amides such as DMF, halogenated hydrocarbons such as
dichloromethane, in addition also alcohols such as
methanol, ethanol or isopropanol, and also water. 1In

addition, mixtures of the abovementioned solvents are



10 aryl oxyal kanoyl such as POA; al koxycarbonyl such as nmethoxycarbonyl,

et hoxycar bonyl, 2,2,2-trichloroethoxy- carbonyl, BOC, 2-iodoethoxycarbonyl;
ar al kyl oxycar bonyl such as CBZ ("carbobenzoxy"), 4-nethoxybenzyl oxy-
carbonyl. 15 The nature and size of thggydroxyl protective groups is not
critical, as they are renoved again after the desired chem cal reaction or
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a support such as carbon). Suitable solvents in this

15 case are those indicated above, in particular, for
example, 'alcohols such as methanol or ethanol or amides
such as DMF. As. a rule, the hydrogenolysis is carried
out at temperatures between approximately 0 and 100°
and pressures between approximately 1 and 200 bar,

20 preferably at 20-30° and 1-10 bar. Hydrogenolysis of
the CBZ group takes place, for example, readily on 5 to
10 Pd/C in methanol or, using ammonium formate
(instead of hydrogen), on Pd/C in methanol/DMF at
20-30°

25
As a rule, the respective components are known or can

be prepared by known processes as already described.

A base of the formula I obtained can be converted into
30 the associated acid addition salt using an acid. For
this reaction, suitable acids are those which vyield
physiologically acceptable salts. Thus inorganic acids
can be used, e.g. sulfuric acid, hydrohalic acids such
as hydrochloric acid or hydrobromic acid, phosphoric
35 acids such as orthophosphoric acid, nitric acid,
sulfamic acid, furthermore organic acids, specifically
aliphatic, alicyclic, araliphatic, aromatic or
heterocyclic mono- or polybasic carboxylic, sulfonic or

sulfuric acids, such as formic acid, acetic acid,



perchloric acid in the ratio 9:1. The reaction 5 tenperatures for the

cl eavage are expediently between approximately 0O and approxi mately 50; the
reaction is preferably carried out at between 15 and 300 (room
tenperature). 10 Hydrogenol ytically renqevable protective groups (e.g. CBZ
or benzyl) can be renoved, for exanple, by treating wth hydrogen in the

f liyst . 4. : a0bl : I - | adi
presence of paceatalivst {&: @ opida1he %&P&a ﬁg]é%ﬁ%célﬂ&‘@ a%ogﬁi, adi um

" expediently on a suppori such as carbon). Suitable Solvents in I's 15
.case are thB3éoPadi c&Ced abSVEC N parGicul aPiMoric exddisle, fAIMBGHS s such
ﬁsdrret hanlol alh det ha@pé_i@(rj Aidles1asdeh ascidF. tAvtardid eacllg malilc 0 and
ydrogenolysis is carried out_ at tenperatures, between approxi mately 0 an
100 and pr 8538r esPHREREEN aip‘;ﬂ"ox?ﬁgggly ¢ ot Oo\gz'é’th,e FRFCEESE v at
20- 30 ard lat@dbhar .ciHydrogeaoliyisi s gafucarie CBIcpdpupatakebipl aceid,or
exanple, readily. 5t .10% Pd/_C 1. t hanol _or. ,usin moni um f or mat e
(i nstead of %Fd%f/:(?}rééglgnc), %r?%g/ C ﬂr?%rrrllelt ogﬁlo Y aa‘ild’zo- fi%.t “As a Flul e, the
respective ethpossuld oarie kaowd, oetdbamedis Wriapraredabydkn@mh ysmsecasses as

al ready desgihBedsiARase obctRe foLnbbAebuPbbak pedh CAR, bg GANVRILd into
30 the associated acid addition salt using an acid. For_ this reaction,

sui t abl e acPHd foNE G hdSadwhinaPREE EngRRS ol 8giccarfysatEeptaniacids ts.

Thus i nay gaang aeuds/l GArrE dised.de. g. sulfuric acid, hydrohalic acids
such as hydrochloric acid or hydrobrom c acid, phosphoric 35 acids such as
ort hophosphoric acid, nitric acid, sulfamc acid, furthernore organic

aci ds, specithecaftge dlasgisatotf, thlel chermelaarlal cphat iif, desiméde dre

e e
bases such as sodium or potassium hydroxide, or sodium
15 or potassium carbonate, if no further acidic groups are
present 1in the molecule. In those cases where the
compounds of the formula I have acidic groups, such as,
for example, phenolic OH, 'salt formation can likewise
be achieved by treatment with bases. Suitable bases are
20 alkali metal hydroxides, alkaline earth metal
hydroxides or organic bases in the form of primary,

secondary or tertiary amines.

On account of their molecular structure, compounds of
25 the formula I according to the invention can be chiral
and can accordingly occur in two enantiomeric forms.
They can therefore be present in racemic or in

optically active form.

30 As the pharmaceutical activity of the racemates or the
stereoisomers of the compounds according to the
invention can differ, it may be desirable to use the
enantiomers. In these cases, the final product or else
even the intermediates can be resolved into

35 enantiomeric compounds by chemical or physical measures
known to the person skilled in the art or even employed

as such in the synthesis.



- 17 propionic acid, pivalic acid, diethylacetic acid, nmalonic acid,
succinic acid, pinelic acid, fumaric acid, maleic acid, lactic acid,
ttartaric acid, malic acid, benzoic acid, salicylic acid, 2-phenyl propionic
5 acid, citric acid, gluconic acid, ascp, bic acid, nicotinic acid,

i sonicotinic acid, nethane- or ethanesulfonic acid, ethanedisulfonic aci d,

2- hydr oxy- eﬁrhaﬁ}eéu&w@lsfagbeem@%né%a%%%lf%la%taeq mekd fnﬁ&&fomc
aci d, naphthalenenono- and -disuifonic aci'ds 10 l'auryl sul furic acid

.The free baseLWf Pﬁemﬁﬁﬁﬂﬂ%i?Ycéﬁacﬁﬂ°6e§ﬂﬂ€H aBeOHQHﬁﬁ%kkda¢Fbﬁ¢thelr
salts by treadsrnemlmt fagsdrrtong SLﬁa&QﬂeSUth@&vi(h@l UBYehtRBOt @88}, UNFor

hydr oxi de, or um 15, or taSS|un1carbo at e, no fuyrther acidic gr oups
are presentexam d]Ihe’ HBPS&GF Y ¢ Hole 88§:§§ V\/nséjrcé"tﬁﬁ L{éﬁnp%uﬁd’sd of the

formula b hdermeci diaf gr dlqast;azsmh asgidfor @mqﬂ;eltameannictc Gbidsal t
formation cqﬁ_édg§y$¥%f{§&§ghlggﬁgébymgkggﬁ tg@ cflrs SU|éa | e bases

are 20 al kal oxl1 des l'ine ear netal’ hy oxT des°o "organic
bases in trmi%Qﬁkﬁ<ﬂaqydrnaﬁwlta§é0bnﬂapy0@ﬁ0¢@dt|amynanlﬁestCh(acgount of

their nol ecy-deSAdPG 5 Lin€OMPOUNISH N 70 fs E o f PTHHS R he PCCOEdi gt O the

invention can be chiral and_can accordingly occur 1n two enantioneric
forms. Theyadd@dP4her PRt ECBEPres8RtiVE r acemPO G SUlfordst i caafidact i ve

form 300As dthenphasdiegsid ¢ CakpaghtYbhy oFf dient B6ROBE ewi0h R aid

st ereoi sonmers. of the GO according to th invention can differ, it
may be desirabl e %o usé W? rhc!%‘f1ant|cﬁ’55" . 1R %P%asé@geT%e f f%a? - pr oduct

or el se evehnitedbarmordierslehycbeer esoklédlbrto 35 ierattd tarer o .
compounds by, (e cale Ay AYN LAl JPASWU Lol g Perspf2iiyl ed Tn

the art or even enpl oyed o
derivatized methacrylate polymers attached to silica

15 gel) 1is also advantageous. Suitable eluents for this
are aqueous or alcoholic solvent mixtures such as, for
example, hexane/isopropanol/acetonitrile, e.g. in the
ratio 82:15:3.

20 Under particular conditions, however, it is also
possible even during the synthesis to employ
corresponding enantiomerically pure intermediates which
have been prepared by one of the abovementioned
processes. In this case, the chirality is retained in

25 the course of the further synthesis.

Salts with physiologically unacceptable acids, e.g.
picrates, can be used for the isolation and/or

purification of the compounds of the formula I.

30 The invention furthermore relates to the medicaments
according to the invention having 5-HT,n receptor-
antagonistic action for the treatment of psychoses,
schizophrenia, depression, neurological disorders,
memory disorders, Parkinson’s disease, amyotrophic

35 lateral sclerosis, Alzheimer’s disease, Huntington’s
disease, eating disorders such as bulimia, anorexia
nervosa, premenstrual syndrome and/or for positively
affecting compulsive behaviour (obsessive-compulsive
disorder, OCD).



as such in the synthesis. - 18 1In the case of racem c am nes,

di astereoners are forned fromthe m xture by reaction with an optically
active resolving agent. Suitable resolving agents are, for exanple,
optically active acids, such as the R S 5 fornms of tartaric acid,

di acetyltartaric acid, dibenzoyltartaric acid, mandelic acid, malic acid,
tactic acid, suitably N protected am no acids (e g. N-benzoylprollne or
N—benzenesulfonylprollne) or the various optically active canphorsul fonic
_acids. 10 CAPSnat 65V8PRiLENsepdt® i oFdfatéfant ténerd wiRhRamacedtdicaf an

optically aglieye ras@nvi NGAgNts iRy 9- atdi nitdphenzoydphemd Gl didies
cellulose triacetate or other derivatives of carbohydrates or chirally

deri vati zed 3ERFACAE af8 gt nePYCRELRBhedNF 0 adiS9/cati5 SRRICRE %o
advant ageousyehSuilteabl ené) ventexdigridritiss aade agiieapproprabeaholdtthesol vent

m xtures su g for | e, hexane/i sopropanol /acetonitrile, e.g. in
the ratio % t%?f'e C%ﬂ*)) nder” particul ar conditions, however, it is also

possi bl e evém dtulhia'ﬁg aawe syhhhegied tcarespt 9y cagor pesfomdigig: into a
enant i omeri galiloa W eqb Bt erdmd| at e ¥hkeh Wlf@yealeeqrbaogt?paﬁsd J Qe of the

abovenentioned processes. In this"case, the chirality Is retained in 25
the course SRIHE faREneF §§aﬁ‘tlt3ré§iusld SIERECHR t RIpHRAT P IRfrearngl, 1f

unaccept@bl eppgiofsisted. iRl dRiESHatCadh beritpedoher drhembse! atuhand/ or
purlflcatlon f. the conpou ﬁé of the formula I. 30 The invention

f urt her mor e 3F&1 A5 es:qngjrq)"}ﬂfp di caments according to the invention having
5- HT2A receptor- antagonistic action for the treatnent of psychoses,

SO Zophr enirge OPREERELON. ﬂ?xh'{rﬁ)riﬁ%ﬁé" SV 8 BRI 37 8IS

Par ki nson' s ease, anyotr
compounds accordlng to the invention and/or of their

15 physiologically acceptable salts and solvates for the
production of a medicament having 5-HT,a receptor-

antagonistic action.

The invention also relates to the use of the compounds
20 according to the invention and/or of their
physiologically acceptable salts and solvates for the
production of a medicament having 5-HT;a receptor-
antagonistic action for the treatment of psychoses,
schizophrenia, depression, neurological disorders,
25 memory disorders, Parkinson’s disease, amyotrophic
lateral sclerosis, Alzheimer’s disease, Huntington’s
disease, eating disorders such as bulimia, anorexia
nervosa, premenstrual syndrome and/or for positively
affecting compulsive behaviour (obsessive~compulsive
30 disorder, OCD).

The pharmaceutical preparations can be employed as
medioaments in human and veterinary medicine. Suitable
vehicles are organic or inorganic substances which are
35 suitable for enteral (e.qg. oral) or parenteral
administration or topical application and do not react
with the novel compounds, for example water, vegetable
oils, benzyl alcohols, polyethylene glycols, gelatin,

carbohydrates such as lactose or starch, magnesium



35 lateral sclerosis, Al zheinmer's disease, Huntington's disease, eating
di sorders such as bulima, anorexia nervosa, prenenstrual syndrone and/or
f.or positively affecting conpul sive behavi our (obsessive-conpul sive

di sorder, OCD). 19 The invention also yglates to a pharnmaceuti cal
preparation conprising at | east one nedicanent according to the invention

and al so, ifsrRp-0, a1 S el Clrs @ndhal  epdip) entisy aghrti fo@g¥ opri at e,
" other active_conpounds. In this case, the_nedicanents can be brought into
_a suitabl e [@6EE ¥or RS h%?bf\ﬁﬁ' ataPEHLESonEYLIPSd, SYIRFNT UMY or

sem |iquid veliped e o5r excéppedsiendiesf 1Brappr apeidat e,fdm coxtiewsdion with
one or nore furt hert c.tinve %orlr]é%gngl(ss). ]‘:I'h eir‘_£11]\o/f3nt iool fugt hea[ nor e rel ates
to the use TS croaﬂ-ploourfds 8ceordi ng tRT T Fhvénton and/ orTot their 15

physi ol 0gi caldlytdcorept ablfersdidnars sawatass fars i he grodiicendn ofr a

medi cament g & MTZAcT QAR OFo - AYAMN S 36hi AT FREsbRYeNIAgN al so
relates to the use of the conpounds 20 according to the invention and/or
of their ployditoladtival IS RiteptAbl PIEIILS amFSolWaR®s §F tHP1¢rbducti on

of a nmedi cangyi e ich 5- HIZA 1 eGRRIOT - i $d | C @ot i onafos thee

treat ment of psychoses schi zopTrenba .de resshon,, neur ol ogi cal di sorders,
25 menory dits 3 zqsh A e sTUPRBAS & 22ERF o PPEAHIPEY 154 3% osi s,
Al zhei ne0' s fdirseaseanldd,i ngtfa s tliseage;odatt ingh di sof derisn Farcthi as

bulima, angrexia nervosa, premenstrual syndrone and/or for positively

af fecting c&?pe 5136 Behavi our (obsessi ve-compul sive 30 disorder, OCD).
The pharnaceuti cal preparations can be enpl oyed as

The preparations indicated can be sterilized and/or can
contain excipients such as lubricants, preservatives,

15 stabilizers and/or wetting agents, emulsifiers, salts
for affecting the osmotic pressure, buffer substances,
colourants, flavourings and/or aromatic substances.
They can, if desired, also contain one or more further
active compounds, e.g. one or more vitamins.

20
In this case, the substances according to the invention
are as a rule administered in analogy to known
preparations, preferably in doses between approximately
0.1 and 500 mg, in particular between 5 and 300 mg, per

25 dose unit. The daily dose 1is ©preferably between
approximately 0.01 and 250 mg/kg, in particular between
0.02 and 100 mg/kg, of body weight.

The specific dose for each intended patient depends,
30 however, on all sorts of factors, for example on the
efficacy of the specific compound employed, on the age,
body weight, general state of health, sex, on the diet,
on the time and route of administration, on the
excretion rate, pharmaceutical combination and severity
35 of the particular disorder to which the therapy

applies. Oral administration is preferred.

Above and below, all temperatures are indicated in °C.

In the examples below, “customary working up” means: if



medi canments in human and veterinary nedicine. Suitable vehicles are
organi ¢ or inorgani c substances which are 35 suitable for enteral (e.g.
eral) or parenteral adm nistration or topical application and do not react
wi th the novel conpounds, for exanple veter, vegetable oils, benzyl

al cohol s, pol yethyl ene glycols, gelatin, carbohydrates such as |actose or
starch, magmnesidssad,, stmarabeyehalngmbmmmé@Jemmjnddqssdnymnwatenlar

tablets coat ed t abl apsules rup suspensj,ans dro
.supp05|tor|és aréﬁgs d fof ent %?aFar dnlﬁpgtralﬁbﬁf Id?loﬁgfugre?erably

oi ly or aqueeperslisg uthohbe t@mﬁheﬂmﬁnensus@ehbeoﬁsnaémM3ndnﬁimwto
inpl ants, are gged Lfo bé‘:ﬂy«%}{ eral Fggmm sty g&,tfy&qecpl RLERNt Sy h i eanms or

powders are “Us for toplca i cation. The novel conpounds can’ al so be
| yophi | i Zed agafatife I?Bphidlllcilétoé§m€—l’§thé‘|“ﬁed clehe beoagéalcm HéySeexahdl e, for

the product iseppfatdi e@ffpndr%@pc’m@tﬂ ogksdﬂrhesgn_embat lﬁm&dr@i cahe@d can

be sterilized and/or ca cont XC|p|ents such as lubric
preservatlvé§TC9ﬂ§¥ﬁEﬁéH|zéV§ an etb T Gagent 8, é%ﬁ¥§f @rs P¥alts

for affectimmﬁdmaungﬁﬁphypmmssulecab@éieandﬂbstbycesyste@ﬂmuaanbs"
flavourings and/or aromatic substances. They can, if desired, also contain
one or nore further active conpounds, e.g. one or nore vitamns. 20 In
this cabke, tEheamplstahces according to the invention are as a rule

adm nistered in analogy to known preparations, preferably in doses between

appr oxi mat el 0.1 and 500 ng, in particular between 5 and 300 ng, per 25
dose unit. Fﬁ'@RﬁaﬁE/l%s%fl% i)‘i‘%?%‘ﬁ%tb?? BEt welh2a HHEBGIFtel y 0. 01 and 250

ng/ kg, in parddreddBr rhet veerte:). 02 arehokRt ik ginofi deodip Iveilght fer .
The homogenate is centrifuged for 10 minutes at 4°C and
15 50,000 x [sic]. The pellet is resuspended in 2.5 ml of
ice-cold tris buffer, made up with 10 ml of additional
buffer and centrifuged as described [lacunal}. The
pellet is then resuspended in buffer and diluted to
give a homogenate which contains 60 mg of material/ml.
20 0.1 ml of the suspension, 100 pl of a 5 nM solution of
[3H]ketanserin, 100 pl of a solution of the test
compound (concentration in the range from 107° to 107'°
mol per litre) are added to the incubation tubes and
made up to 1 ml with buffer. The tubes are incubated
25 for 15 minutes at 37°C. After termination of the
incubation by immersing the tubes in an ice bath, the
cooled suspension is filtered through a glass filter in
vacuo. The filters are washed 3 x with 5 ml of cold
buffer and then transferred to scintillation tubes. The
30 filters are analysed by means of liquid scintillation

spectrometry in 8 ml of Triton X scintillator fluid.

The test results of the 5-HT,;an receptor binding test by
some representative compounds of the formula I are
35 compiled in Table A below. The ICs, values are indicated

for the binding tests.



The specific dose for each intended patient depends, 30 however, on all
sorts of factors, for exanple on the efficacy of the specific conpound
enpl oyed, on the age, body weight, general state of health, sex, on the

- diet, on the tine and route of adnirl_iszt%a_tion, on the excretion rate,

" pharrmaceutical conbination and severity 35 of the particular disorder to
which the tRgiARY a applies. Oal admnistration is preferred. Above and
bel ow, all tenperatures are indicated in C. In the exanpl es bel ow,
-"customary working up" neans: if 21 necessary, the solvent is renoved, if
geceszar Y, W@%@rvaiﬁe@d@@@mcéflt?@@ﬁéﬁ?r}inl tnb&/gi XUk iich @(ﬂjljuiifﬁcthe ,
ependi ng on the cagnstitut.ion the fipal product, to of bet ween
and 10 and & AL ¥ t leqarﬂﬂps 5 Hcet é{]JESpo]raciﬁ hlforrodrhettﬁhﬁqe,blt% ™ gani ¢
phase is5 sefarsat)ed bffgprlrdeat aviere soathpousds f af ethé i £foemetaahd
concentrated, and the residue is purified by chromatography on silica gel
and/or by crystallization. 10 Exanple Al Preparation of a suspension of
5- HT2A receptors: K quﬁ;co is horrafgni zed in ice-cold buffer.
The honobgenate is centrifidged f inutgs at 4C and 15 50, 000 x [sic]
. The pellet is resuspended—nN2.5 nl /o ?Qld tris bufferg, made up with
10 M of additional buffer andgentyifuged aS' described [l acuna]. The
pellet is then resuspended in buffer and Hjt ed to give a honpgenate

whi ch contains 60 ng of material/m. 20 0.1 m of the suspension, 100 | of
a 5 nMsolution of [3H ketanserin, 100 pl of a solution of the test
conpound (concentration in the range from 10-5 to 10-10 nol per litre) are
added to thé imdibat(iénnogbesaded orddsviFe)lo 1 M with buffer. The tubes
are incupated 25 for 15 minutes at 37C. After term nation of the

R! R? Salt Racemate M.p. ICso
(rac)/enan- | [°C]
tiomer (+)
or (-)
5-chloro- 4-fluoro- HC1 rac 210-211 | 6.9E-10
thiophen- phenyl
2-yl
5-chloro- w HC1 (+) 210-211 | 1.1E-09
thiophen-
2-yl
thiophen- 4-fluoro- HC1 rac 222-223 | 6.0E-09
2-yl phenyl
4-fluoro- 4-fluoro- base rac 122-123 | 1.3E-09
phenyl phenyl
" " HC1 (-) 185-186 | 5.7E-08
" " HC1 (+) 187-188 | 3.5E-10
thiophen- 4-fluoro- base rac 94-95 2.2E-09
3-yl phenyl
b " HC1 (-) 2_5E-07
" " HC1 (+) 3.3E-09
5-chloro- w HC1 rac 209-211 | 3.2E-08
thiophen-
2-yl”




I ncubation by imersing the tubes in an ice bath,
filtered through a glass filter
5 mM of cold buffer

in

vacuo.
and then transferred to scintillation tubes.
spectronmetry in 8 mi

t he

cool ed suspension is
The filters are washed 3 x with
The 30

filters are anal ysed by neans of |iqui cintillation
- of Triton X scintillator fluid. The test results of the 5-HT2A receptor
conpi I od ] 55T R bel on: The 1 C5paST UGk aTe i ndi caldd-Jor [1iemE0Hd
.tests. - 22 thipgbled4A | C50 val ues (concenfrations in frol /| at jwhich 50
the radioggtive |igangds are displaced frpmthe bindihg 5 sitjes) of
r epr esent atfi ve compounys—of _tie fomutaHR—R—N€E€—A—SH+—TA=-¢C8
not stated |ct1f€d@irse) |204RdiRuosa| iCRacerage M P. | Ch081{18&k)|/eridr09[
tiomer (+) | t¥iobhin5- Chk@pRen fl upro- 1 rac 210-21]l 6.9E-1Q thioph
phenyl 2-yll . 5-chloro-|HCL (+) 210t211 1.[E-09 thiophen 2-yl | thiophe
4-f| uoro- H 6-222-223 6. 0E-09 | 2.-y| enyl 4-fluofao- A-fliloro- bas
122-123 1. 3E3F9uoro- A HC1 rac 220-222 | 7.0E-10
phenyl
» " HC1 (-) 212-214 | 2.2E-08
» A HC1 (+) 211-212 | 7.2E-10
5-methyl- 4-fluoro- base rac 89 8.9E-10
thiophen- phenyl
2-yl
2,4-dich- " base rac 102-103 | 2.0E-09
lorophenyl
4-pyridyl " rac 77-78 2.2E-07
2,5-dich- » HC1 rac 72.5 2.2E-09
loro-
thiophen-
3-yl
2-chloro- » HC1 rac 171-174 | 4.2E-09
3-methyl-
thiophen-
5-y1l
5-bromo- " HC1 rac 186-188 | 3.9E-09
thiophen-
2-yl
2,4-di- " HCl rac 195-197 | 8.3E-10
fluoro-
phenyl
» » HC1 (-) 202-204 | 4.0E-08
" " HC1 (+) 204-206 | 2.9E-09
2-chloro- W HC1 rac 105 4.1E—09
5-methyl-
thiophen-
4-y1




phenyl phenyl HCl1L (-) 185-186 5.7E-08 HCl1 (+) 187-188 3.5E-10 thi ophen-
4-fluoro- base rac 94-95 2. 2E-09 3-yl phenyl HC1 (-) 2.5E-07 HCL (+)
3.3E-09 b5-chloro- HCl rac 209-211 3.2E-08 thiophen 2-yl' 23 2-nethyl-
base rac 97-99 6.6E-08 thiazol-4 vyl _ hl oro- 2,4-difluo- HCl rac 181-183
5.5E-09 thiophen- rophenyl 2-yl 4-f|uoro- HC1 rac 220-222 7. 0E—10 phenyl
roc 898 9610 LRtkohpn- phenyl 2051 2,8 ch basel § bt 2] f04550BE] 09
-1 oropheny! |#PpoPheRt rlac 77-78 2.2F-07 2| 5-dich- HCl rac 72.% 2. 2E-09
| oro thiopheny13-yl 2-chloro- HC1 fac 171-174 4.2E-09] 3-nethyl thiophgn-
4-tri- " HC1, rac 69-72 3.2E-08
fluoro- hyd-
methyl- rate
phenyl
5-chloro- 4-tri- HC1 rac 196-198 | 8.6E-09
thiophen- fluoro-
2-yl methyl-
phenyl
2-tolyl " HC1 rac 250-253 | 1.4E-09
4-cyano- 4-fluoro- HC1 rac 227-228 | 2.7E-8
phenyl phenyl
4-fluoro- 2,3-di- HI rac 199-200 | 1.1E-08
phenyl methoxy-
phenyl
5-chloro- phenyl HI rac 177-178 | 8.3E-10
thiophen-
2-yl
4-fluoro- phenyl HI rac 205-207 | 6.8E-10
phenyl '
4-fluoro- 5-chloro- base rac 159-160 | 7.5E-10
phenyl thiophen-2-
vyl
5-chloro- 4-chloro- HC1 rac 192-193 | 2.6E-09
thiophen- phenyl
2-yl
4-fluoro- 4-chloro- HC1 rac 201-203 | 1.3E-09
phenyl phenyl
4-fluoro- benzo[1l,4]- | HCL rac 209-212 | 3.7E-09
phenyl dioxan-5-yl
Comparison
from EP
0531410




5-yl

195-197 8. 3E-10

2.9E-09 2
5- met hoxy-
3.2E-08 f
8. 6E-09 t
1.4E-09 4-
.2,3-di- H
rac 177-17

10

15

5-bronmp- HC1 rac 186-188 3. 9E-09

t hi ophen 2-yl 2,4-di- HCl rac

fluoro phenyl HClL (-) 202-204 4.0E-08 HCL (+) 204-206

mice)

(DOI antagonism)

R2
O
OH

-chloro- HCl rac 105 4. 1E-09 5-nethyl thiophen- 4-yl 24
HC1 rac 174-175 2.1E-08 thipgphen 2-yl 4-tri- HCl, rac 69-72
uoro- hyd ¢ - —phenyl _5-chloro- =tri- HCl rac 196-198
hophesirof | Yor ;3-2tiwe-nmetlhyl - pHenyl 2-tolyfl 11 HCl|nagg2b@-[253
:ggno- A:flquQ- HCl rad 227-228 2. 7E-8 phenyl phenyl 4-fl uoro-
?99- 20q P08 pHenyl ndthoxy phenyl| 5-chlofo- phenyl Hi

B 8. 3E-10_tjwlophen 2-vy

" A = ethyl "' A =H

Example A2

Table B

Suppression of behaviour elicited (head-twitching in

by some representative compounds of the formula I

I

A = CHs (if not stated otherwise)

R? R? Salt Racemate M.p. Inhi-
(rac) /enan- | [°C] bition
tiomer (+) (%]
or (-)

5-chloro- 4-fluoro- HC1 rac 210-211

thiophen-2- | phenyl

yl

" " HC1 (+) 210-211 | 21
" " HC1 (=) 210-211

4-fluoro- 2,4- HC1 (+) 211-212

phenyl difluoro-
phenyl

2,4- 4-fluoro- HC1 (+) 204-206

difluoro- phenyl

phenyl




4-fluoro- phenyl H rac 205-207 6.8E-10 phenyl 4-fluoro- 5-chloro- base
rac 159-160 7.5E-10 phenyl thiophen-2 yl 5-chloro- 4-chloro- HCl rac

192- 193 2. 6E-09 thiophen- phenyl 2-yl 4-fluoro- 4-chloro- HCl rac 201-203
1.3E-09 phenyl phenyl 4-fluoro- benzo[Jg 4] - HCL rac 209-212 3. 7E-09

phenyl dioxan-5-yl Conparison fromEP 0531410 25 4-fluoro- 2, 3-dine-

q- - + * % *x - E s
éu;SJEr égsi glqgﬁ%ée)ﬂ%e%z rpweélﬁpg: teﬁ ﬁg;gy!t fvirtaghf\né Pn E)@g&)&ggczsgn‘l’abl ' B
-representa Pbﬁny%npnunrq of the fodmila | 10 (DA antlagonism[ R R2 0] A
OH A = CHBa(kfiupps- st gtednobherwi §e) 15/ RL-R2 Salt Racemagg ME. | nhi-
(rac)/ enan; pk%y&)l tion ghli%g(ﬁgng +) [[o] of (-)
2-y1l
5-chloro- 4-chloro- HC1 rac 192-193 | 28
thiophen-2- | phenyl
vyl
4-fluoro- 4-chloro- HC1 rac 201-203 | 96
phenyl phenyl
4-fluoro- benzo[1,4]- | HC1 rac 208-212 | S
phenyl dioxan-5-yl
4-fluoro- 4-tri- HC1 rac 182-183 | 61
phenyl fluoro-
methyl-
phenyl
Comparison
from
EP 0531410:
4-fluoro- 2,3-di- 0
phenyl™ methoxy-
phenyl

On oral administration, the compounds according to the
5 invention exhibit improved suppression of the behaviour
induced by DOI. This indicates an unexpected
improvement in the biocavailability in comparison with

the prior art.

10 Example Bl

A solution of 0.88 ¢g of 2-chloro-5-(2-chloro-
ethyl)thiophene in 10 ml of acetonitrile is treated
with 1.3 g of 1-(4-fluorophenyl)-l-piperidin-4-yl-
15 ethanol, hydrochloride and 0.82 g of NaHCO3 and stirred
at 80° for 8 hours. After customary working-up, 1.3 g



5-chloro- 4-fluoro- HC1 rac 210-211 thiophen-2- phenyl yl HClL (+) 210-211
21 HC1 (-) 210-211 4-fluoro- 2,4- HCL (+) 211-212 phenyl difluoro phenyl
2,4- 4-fluoro- HCl1 (+) 204-206 difluoro- phenyl phenyl 26 4-fl uoro-

- phenyl H rac 205-207 phenyl 4-fluoro-,H5-chloro- rac 159-160 26 phenyl

- thiophen 2-yl 5-chloro- 4-chloro- HCl rac 192-193 28 thiophen-2- phenyl

| 4-fl uorggs 4-ch Cl et henyl. . 41 yarop
%enzo[l zfr%H01 (r:agorog-bl %Sgéﬁé%g%}%g%*%gﬁﬁg 3GM qﬂyﬂggﬁﬁéé.$%¥-4kmn rac

.182-183 61 YgHeryl (1ot qrieRy L) el aopePtadhedrom EP 0531410:
4-fluoro- 2718edi redidquenyils *dimeideed phenylacetone, treated with

ether/HC1l and the hydrochloride, m.p. 210-211°, is

5 obtained after crystallization.
After separation of the racemate, the two enantiomers

. (+)-1-{1-[2-(5-chlorothiophen-2-yl)ethyll]lpiperidin-

10 4-yl}-1-(4-fluorophenyl)ethanol, hydrochloride,
specific rotation in methanol: + 10.2° and
(-)-1-{1-[2-(5-chlorothiophen-2-yl)ethyl]lpiperidin-
4-yl}-1-(4-fluorophenyl)ethanol, hydrochloride, m.p.
210-211, specific rotation in methanol: -10.6°

15

are obtained.
The compounds below are obtained analogously

20 1-{1-[2-(4-fluorophenyl)ethyl]lpiperidin-4-yl}~-
1-(4-fluorophenyl)ethanol, m.p. 122-123°
(+)-1-{1-[2-(4-fluorophenyl)ethyl]piperidin-4-yl}-
1-(4-fluorophenyl)ethanol, hydrochloride, m.p.
187-188°, specific rotation in methanol: + 10.3°

25 (—)—1—{1—[2-(4—fluorophenyl)ethyl]piperidin—4—yl}—1—
fluorophenyl)ethanol, hydrochloride, m.p. 185-186°,
specific rotation in methanol: -10.6°;
1-{1-[2-(thiophen-2-yl)ethyl]piperidin-4-yl}-
l1-(4-fluorophenyl)ethanol, hydrochloride, m.p.

30 222-223°

and also the compounds of the formula I listed in Table
1 below

35



A =HOn oral

exhi bi t

with

wwith 1.3 g of 1-(4-fluorophenyl)-1-piperidin-4-yl
and 0.82 g of NaHCO3 and stirred

~wor ki ng- up, 2173 {1327

adm ni stration,
i nproved suppression of the behavi our
i ndi cates an unexpected
the prior art.

i npr ovenent

10 Exanple Bl A s
- 2-chloro-5-(2-chloro- ethyl)thiophene i'n 10 ml of acetonitrile is treated

at 80 f

t he conpounds according to the
i nduced by DA .
in the bioavailability in conparison

tion of 0.88 g of

15

or 8 hours.

et hanol ,
Af ter

Thi s

5 invention

hydr ochl ori de
customary

of 1-{1-[2-(5-chl orothi ophen-2-yl)ethyl]piperidin-4-
yl }-1-(4-fl ugroplindoatdanadharwe £t ai ned. The residue is dissolved in

acetone, treated with ether/HCL and the hydrochl oride, MP. 210-211, is 5
obtained after crystallization. After separation of the racemate, the two
enant i on®r s Taf)e I- { 1- [ 2- (5- chl or ot hi ophen- 2-yl ) et hyl ] pi peridi n- 10
4-yl }-1-(4- quorophenyI)ethanoI hydr ochl ori de, specific rotation in
nmet hanol : Ho—2—anrt—{——1+{% [2 5—ertoerothtophen—2—HethyHfptperehn-
4-yl}-1- (4-Efuorophen IRf et hanol , ShyuuochloRacEmaﬂd P. | RRLBt R4, | Mpeci fi ¢
rotation im met hanol : |-10.6 15 gre obtaing g SQmpoynds belopgﬁre
obt ai ned apal ogously |20 1-{1-[2-(4-f|uoropﬁeny et hyl Fplperld 4-yl }-
1- (4-fl uor gphenyl ) et hanol , M P. |122-123, |[tiomer (+) |methanol
(+)-1-{1-[2-(4-fluorophenyl)ethyl]piperid]sesdeWl}- [°)
1- (4-fl uor gphenylje nol_, nydrgchlioride,| M P, 187- [88, Speciffic rotar|fion
in met hanoll thiophem- $i- fluoto- rac 94-95
(-)-1-{1-[ 23(4afl uoroplesul ) et hyl ] pi peridjn-4-yl}-1-(4-
v » HC1 (-) -12.0
b " HC1 (+) +11.1
5-chloro- h HC1 rac 209-211
thiophen-
2~-yl”
5-chloro- h base rac 122~-124
thiophen-
2—yltt
2-methyl- e base rac 897-99
thiazol-
4-y1
5-chloro- 2,4-di- HC1 rac 181-183
thiophen- fluoro-
2-yl phenyl
4-fluoro- " HC1 rac 220-222
phenyl
" B HC1 (<) 212-214
» " HC1 (+) 211-212
5-methyl- 4-fluoro- | base rac 89
thiophen- phenyl
2-yl
4-methyl- h oxalate, | rac 141-142
thiazol-5- hydrate
yl




fl uorophenyl ) et hanol, hydrochloride, MP. 185-186, specific rotation in
nmet hanol : -10.6; 1-{1-[2-(thiophen-2-yl)ethyl]piperidin-4-yl}-

1- (4-fluorophenyl)ethanol, hydrochloride, MP. 30 222-223; and al so the
conpounds of the formula | listed in_Takje 1 below R R2 N A 4H 35 28 -
A =CH3 (if_not stated otherwse) 5 Table 1 R1 R2 Salt Racenmate Rotation

‘Mp. (rac)hegag;in [{] tioner Q;senethdn or (-) |] thiophqg - flsuqr o-
rac 94-95 |3-yl phenyl HC1 (-) -|12.0 HCL §%3 +11.1 5-ch|oro-ng%§ rac
- 209- 211 thiGBK@ﬁQ‘Z-yI' 5-chl orlo- base rjac 122-124 |thi ophen [2-yl "
2-met hyl - basenyac 97199 thiazql 4-yl S-chloro- 2,4#-di- HCL frac 181-183
t hi ophen- {TUOroO.
4-pyridyl W base rac 77-78
2,5-di- " HC1 rac 72.5
chloro-
thiophen-
3-yl
2~chloro- " HC1 rac 171-174
3-methyl-
thiophen-
5-yl
5-bromo- " HC1 rac 186-188
thiophen-~
2~-yl
2,4-di- w HC1 rac 195-197
fluoro-
phenyl
" " HC1l (-) 202-204
" " HC1 (+) 204-206
2-chloro- N HC1 rac 105
5-methyl-
thiophen-
4-y1
5-methoxy- W HC1l rac 174-175
thiophen-
2-yl
4-tri- W HC1, rac 69-72
fluoro- hydrate
methyl-
phenyl
5-chloro- 4-tri- HC1 rac 196-~-198
thiophen- fluoro- '
2-y1 methyl-
phenyl
4-fluoro- ® HC1 rac 182-183
phenyl




2-yl phenyl 4-fluoro- HCl rac 220-222 phenyl HC1 (-) 212-214 HCl (+)
211-212 5-nethyl- 4-fluoro- base rac 89 thiophen- phenyl 2-yl 4-nethyl-
oxal ate, rac 141-142 thiazol-5- hydrate yl - 29 2,4-di- base rac 102-103
chl oro phenyl 4-pyridyl base rac 77-78&q 2,5-di- HCL rac 72.5 chloro

| thiophen- ?-yl 2-chloro- HCl1 rac 171-174 ?-nnthyl t inphpn- -yI B- brano-

*HC1 rac 1862188uothlopherFidovb- |ick-di - HCGlagac 195-197 fl uor|ogpphenyl [HCL

© (-) 202-204 HCLl_ (+) %204-206 . 2-lchloro- HCl rac 105 |5-nethyl
) phenyl phenyl

2-tri- " HC1l® rac ' 207-210
fluoro-
methyl-
phenyl

2-tolyl B HC1 rac 250-253
2,6-di- w HC1 rac 194-197

fluoro-
phenyl
3,4-di- w HC1 rac 204-206

fluoro-
phenyl
2,3-di- w HC1 rac 245-246

fluoro-
phenyl
3-fluoro- w HC1 rac 240-241

phenyl
2-chloro- w HC1 rac 192-195

6-fluoro-
phenyl

2-fluoro- ® HC1 rac 212-214
4-tri-

fluoro-
methyl-
phenyl
3-fluoro- " HC1 rac 227-229
5-tri-

fluoro-
methyl-
phenyl

4-fluoro- " HC1 rac 180
2-tri-

fluoro-

methyl-

phenyl




t hi ophen-
69-72 flu
t hi ophen-
2-fl uoro-
fluoro net
{1l uoro phe
245-246 f

10

15

20

30

4-yl 5-methoxy- HCL rac 174-175 thiophen 2-yl 4-tri- HCL, rac
oro- hydrate nethyl- phenyl 5-chloro- 4-tri- HClL rac 196-198
fluoro- 2-yl nmethyl- phenyl 4-fluoro- HCL rac 182-183 phenyl
4-fluoro- HC1 rac 227-230 —phﬁnyJ phenyl 2-tri- HCL rac 207-210

|C

’\\ll nhnn\ll ’) fnl \II !-J("’I G ’) v ’)RQ 2 6 di HC:!_ a6 19/! 197
13Lflﬁoﬁod| HCL r ac 4041206 f|lw0r O pheny 2, 3-di -[ I'81H@B3r 4
Hg{glpheny 3-fluorq- HCL racl 240-241 ppenyl

fluoro-

methyl-

phenyl

2-fluoro- W HC1 rac 195-201
6-tri-

fluoro-

methyl-

phenyl

2-fluoro- 2,4-di- HC1 rac 235-237
phenyl fluoro-

phenyl

4-cyand— 4-fluoro- | HC1 rac 227-228
phenyl phenyl

" A = ethyl " A = isopropyl

Example B2

100 mg of Mg are introduced into 5 ml of abs. diethyl
ether in an apparatus flushed with nitrogen and a

solution of 0.25 ml of methyl iodide in 5 ml of abs.
added dropwise with stirring. After
a of 0.75 g of ({1-[2-(2,3-di-
methoxyphenyl)ethyl]lpiperidin-4-yl}-(4-fluorophenyl) -

10 ml of THF The
mixture is subsequently stirred for one hour and after
[2-(2,3-dimethoxy-
phenyl)ethyl]lpiperidin-4-yl}-1-(4-fluorophenyl)ethanol,
m.p. 199-200°,

ether is

20 minutes, solution

methanone in is added dropwise.

customary working-up 0.36 g of 1-{1-
hydroiodide, is obtained.

The compounds below are obtained analogously

1-{1-[2-
phenylethanol,

(5-chlorothiophen-2-yl)ethyl]piperidin-4-yl}-1-
m.p. 177-178°,
1-{1-[2-(4-fluorophenyl)ethyl]piperidin-4-yl}-

m.p. 205-207°

hydroiodide,

l-phenylethanol, hydroiodide,



2-chloro- HCl rac 192-195 6-fluoro phenyl 2-fluoro- HCl rac 212-214
4-tri- - fluoro nethyl- phenyl 3-fluoro- HCL rac 227-229 5-tri- fluoro-
met hyl - phenyl 4-fluoro- HCL rac 180 2-tri- fluoro- nethyl- phenyl - 31

: 3-fluoro- HCl1 rac 181-183 4-tri fluoraog, methyl- phenyl 2-fluoro- HCl rac
199-201 6-tri- fluoro- nethyl- phenyl -fluoro- 2,4-di- HCl1 rac 235-237

_ "phenyl fluono- phenyl - ArcyaliOheds ] 805011 b e £ 861 220-§28-pheByl phenyl
chlorothiophen-2-~yl)ethanol, m.p. 159-160°,
1-{1-[2-(5-chlorothiophen-2-yl)ethyl]piperidin-4-yl}-1-
”(4—chlorophenyl)ethanol, hydrochloride, m.p. 192-193°,

5 1-{1-[2-(4-fluorophenyl)ethylipiperidin-4-yl}-1-(4-
chlorophenyl)ethanol, hydrochloride, m.p. 201-203°,
1-{1-[2-(4-fluorophenyl)ethyl]piperidin~4-yl}-
1-(benzo[l,4]dioxan-5-yl)ethanol, hydrochloride, m.p.
209-212°.



* A ==ethyl ** A = isopropyl Exanple B2 5 100 ng of My are introduced into

5 mM of abs. diethyl ether in an apparatus flushed with nitrogen and a

.solution of 0.25 m of nmethyl iodide in 5 nl of abs. ether is added

~dropwise with stirring. After 10 20 m nytes, a solution of 0.75 g of
{1-[2-(2, 3-di - nethoxyphenyl)ethyl]piperidin-4-yl}-(4-fluorophenyl)-

cmet hanone i Aht0 Meo@fiolhlEgl S addrg1d50PWSEatdNe dN XS niatsBgeaguent Iy
stirred for one hour, and after customary working-up 0.36 g of

- 1-{1-[ 2- ( 2, BXGPREAIAN SIS

phenyl ) et hyl ] pi peridin-4-yl}-1-(4-fl uorophenyl)ethanol, hydroiodide, mp.
199- 200, is %FS i e el ow are obtai ned anal ogously 20
1-{1-[2-(5-C ?ﬁ%hlophe§%§¥¥%(iq¥%ﬁ1nperldln 4-yl }-1- phenyl et hanol
hydroi od? dep neplutipnl78f 10019g[ 20f4-4h ucxopleny|Jatdylipi pef i ditve 4-yl } -

1- phenyl eth p
1- ?1 [% (4- ?Pﬁ%?bphenyl ﬁ ? %%p%%%ggﬁgﬁ ?V 2igfg phosphate in 3 1

chIorothlopmﬁwqp%@§%n¢$ﬁ&& l%@PwaEEQ-PGO adjusted to pH 6.5 using

1-{1-[2-(5- thrayak@eh%racyléewyl ]sl%é)ff{léilflxﬂté(fédl filled into
(4- chl or ophenyl ) et hanol ydrochl ori

192- 193
1-{1-[ 2- (4- FPQ&F&&FPéhyF’)létlﬁyu ypRRE Fﬁeﬁ y‘?‘?dl a(sz?-?“clrﬁ%}rlo\bhér%ﬂl)eéﬂc ‘hanol ,
hydrochl ®r i @achMilje2@li-0203;ial contains 5 mg of active compound.
1-{1-[2- (4-fl uorophenyl)ethyl]piperidin-4-yl}-
1- (benzo[ 1, 4] di oxan-5-yl ) et hanol, hydrochloride, MP. 209-212. - 33 The
fol | owi ng eExapipde Bsl Suppasitieniesceuti cal preparations: Exanple A

Injection vialhs & ASWBHEONGOE£1Q0 G Afi AN AGhbYEn&O8POYRL Qo fifla
I is fused with 100 g of soya lecithin and 1400 g of
15 cocoa butter, poured into moulds and allowed to cool.

Each suppository contains 20 mg of active compound.

Example C: Solution

A solution is prepared from 1 g of an active compound
20 of the formula I, 9.38 g of NaH,PO, x 2 H,0, 28.48 g of

NaH,PO; x 12 H,O and 0.1 g of benzalkonium chloride in

940 ml of double-distilled water. It is adjusted to

pPH 6.8, made up to 1 1 and sterilized by irradiation.

This solution can be used in the form of eye drops.

25
Example D: Ointment
500 mg of an active compound of the formula I are mixed
with 99.5 g of petroleum jelly under aseptic
conditions.

30

Example E: Tablets

A mixture of 1 kg of active compound of the formula I,

4 kg of lactose, 1.2 kg of potato starch, 0.2 kg of

talc and 0.1 kg of magnesium stearate is compressed in
35 a customary manner to give tablets such that each

tablet contains 10 mg of active compound.



formula | and 5 g of disodi um hydrogen phosphate in 3 1 of

doubl e-distilled water is adjusted to pH 6.5 using 2 N hydrochloric acid,
sterile-filtered, filled into injection vials, |lyophilized and aseptically
~seal ed. 10 Each injection vial containssS ng of active conpound. Exanple
B: Suppositories A m xture of 20 g of an active conmpound of the fornmula |

ts fused W Ekakipled ©f coited adbides and 1400 g of 15 cocoa butter, poured
“into noulds_and all owed to cool. Each suppository contains 20 ng of active

. conpound. ERERFHOIWS 180101 iBFFIR L0 1 Furt i GHP I &L HrEpRrREL$$P ANG ¥F€an acti ve

conpound 2@heh tdwadeat mi & lcuskcithgy alal¥dZRAc X 2 8 iRg. 48 g of
NaH2PO4 x 12 H20 and 0'1t%>0f benzal k niun1ch|oridem;%%d940

m  of
doubl e- di st PHCEE Wt &A%Y i HdiUst'E G0 THAPFCRNT upPtRPE2Rt and
sterilized by irradiation. This solution can be used in the form of eye

drops. 25 Eﬁ@gﬁb .0 t.o00 ng of an active conpound of the fornula
are mxed wt 355259 0 pefﬁgleunljelly under aseptic conditions. 30

Exanpl e E: Pabkidetof ARahimeurcompound plofthgtfemmebapbunte ofithedformul a |,

4 kg of |acﬁ%%%1Hbﬁélﬁbﬂgtﬂﬁné%?E ey Cih D A koRiry tRAEnéPds Qe kg Of
magnesi um stearate i s conpressed in 35 a customary nmanner to give tablets
such that e4&Rt ﬁﬁﬁQHc%§g%%ﬁrﬁPQR?%ﬁf(ﬁozﬂﬂi@% Eppthtve 34 - Exanple F:
Coat ed 1@bl ebmpdmalangously to Exanple E, tablets are pressed and are then
coated in a customary manner with a coating of sucrose, potato starch

talc, tragacanth and col ourant.
Example H: Ampoules

A solution of 1 kg of active compound of the formula I
in 60 1 of double-distilled water is filled into

15 ampoules, lyophilized under aseptic conditions and
aseptically sealed. Each ampoule contains 10 mg of
active compound.



5 Exanple G Capsules 2 kg of active conpound of the fornula | are filled
into hard gelatin capsules in a custonmary manner such that each capsul e
:contains 20 ng of the active 10 conpound. Exanmple H Anmpoules A solution of
1 kg of actiwee caomasyl of the formula 45 in 60 1 of pe@yRbBoYbeell €d wat er
is filled into 15 anpoul es, |yophilized under aseptic conditions and
»aseptically sealed. Each anmpoule contains 10 ng of active conpound. WO

- 01/14332 - 35 - PCT/EPOO 07664 P?Egg nssl Compounds of the fornula I
‘5R Rz NAI O |n mhlch 10 in e thcase i ndependently of one
another are aryl or aryI IS phenyl whi ch is unsubstituted or nono-,

di- or tr'squt'td%hggnH% §g# orr OH 15 Het is a nono- or

bi nucl ear unsat ur at eterocyc iC rlng systen1mh|ch is unsubstituted or
mono-, d?P- or trisubstituted by Hal, A’ CN, OA or OH and which contains
one, two or three |de |caI 20 or different heRer oat ons such as nitrogen,

oxygen and sul fur, §TR?\\EEY| g 1-§ C atpns, Hal is F, d, Br or |
A I
OH

in which

10 R!, R? in each case independently of one another

are aryl or Het,

aryl is phenyl which is unsubstituted or mono-,
di- or trisubstituted by Hal, CN, A, OA or
OH,
15 Het is a mono- or |binuclear unsaturated
heterocyclic ring system which is
unsubstituted or mono-, di- or

trisubstituted by Hal, A, CN, OA or OH and
which contains one, two or three identical
20 or different heterocatoms such as nitrogen,

oxygen and sulfur,

A is alkyl having 1-6 C atoms,
Hal is F, Cl, Br or I,
25 and their physiologically acceptable salts and
solvates.
2. Process for the preparation of compounds of the

formula I according to Claim 1, characterized in
30 that

a) a compound of the formula II

R-CH,-CH,-L 11
35



25 and their physiologically acceptable salts and solvates. 2. Process for
the preparation of conpounds of the formula | according to Caim1l,

:characterized in 30 that a) a conpound of the formula Il R1-CH2-CH2-L 11
35 36 inwhich Lis d, Br, | or afrge-or reactively [sic] functionally
nodi fied OH group, and Rl has the neaning indicated in Caiml, is reacted

‘with a conpound afn t#ieidlor nulias I¢1, BrR2 1 HoNAal lfredHokn nehicdi v yand A

~ have the neanings _.ndi cated .in aimil, -.10.0 b) a conpound of the
formula IV R2 R%I%%qq%afglc%ﬁo\ﬁnﬁlgy ﬁlOd;lnfdleF& é%v 2?%%’ meani ngs i ndi cated in
Caiml, is reackted Wthas tbrpoendiof tihelifcertmed anVCIZOMRIX-A V. in which
Ri's iodine or boamfgeold Sidh ANUbdbAAR 9 fRENESb g gpged in Oaim

5
R2
HN A III
OH
in which R? and A have the meanings indicated in
Claim 1,
10
or
b) a compound of the formula IV
2
R’ R
M—_—\\__.rq v
O
15
in which R' and R? have the meanings indicated in
Claim 1,
is reacted with a compound of the formula V
20
R-X-A \Y
in which R is iodine or bromine, X is Mg
and A has the meaning indicated in Claim 1,
25 in a Grignard reaction,
or
c) it 1is 1liberated from one of its functional
30 derivatives by treating with a solvolysing or

hydrogenolysing agent,



25 in a Gignard reaction, or c) it is |liberated fromone of its
functional 30 derivatives by treating with a solvolysing or
hydr ogenol ysi ng agent, - 37 - or d) a base of the fornmula | which is
obtained is 5 converted into one of itg;salts by treating with an acid.
3. Conpounds of the fornula | according to Caiml, and their

physi ol ogically acceptable salts and 10 sol vates as nedi canents. 4.
" Conpounds of the forrmula | according to Claim1l, and their physiologically
-acceptabl e salts “nd sol vates as nedi caments having 5- HT2A receptor- 15
antagoni stic action. 5. Medicanment according to Claim4 for the treatnent
of psychoses, schj,zophrenia, depression neur ol Qgi cal disorders, nenory

di sorders, 20 Par in‘gé)on"as?ediosgagiéfe af r(f%urloaphlfcwlhé%élr ar® %I%?r‘lg?lds,ls

Al zhei nep' s di seasevedired nghba' onedickases eatlittyg Wy soreetd nguohi @s
bulima, anorexig r'gi%{)ivcﬁ_sa, prenmenstrual syndronme and/or for positively

af fecting conpul si ve behavi our 25 (obsessive-conpul sive disorder, OCD). 6.
Phar maceuti cal preparation, conprising at |east one nedi canent according
to daim5 and alEmpddndAPEEORKAt Lo MR £ €S AN Qi mXCEP enksand, if 30
appropriate, other active conpounds. 7. Use of conpounds according to Caim
1 and/or of theidDhyiiogiRtHIAPREGR DY e TAREE SHVEE ePFDr the

production of a nedivarentadiawdicaménds HT2A recept or - ant agoni stic action.

4, Compounds of the formula I according to Claim 1,
and their physiologically acceptable salts and

solvates as medicaments having 5-HT;p receptor-

15 antagonistic action.

5. Medicament according to Claim 4 for the treatment
of psychoses, schizophrenia, depressibn,
neurological disorders, memory disorders,

20 Parkinson’s disease, amyotrophic lateral
sclerosis, Alzheimer’s disease, Huntington’s
disease, eating disorders such as bulimia,

anorexia nervosa, premenstrual syndrome and/or for

positively affecting compulsive behaviour
25 (obsessive-compulsive disorder, OCD).
6. Pharmaceutical preparation, comprising at least

one medicament according to Claim 5 and also, if
appropriate vehicles and/or excipients and, if

30 appropriate, other active compounds.

7. Use of compounds according to Claim 1 and/or of
their physiologically acceptable salts and
solvates for the production of a medicament having

35 5-HT,, receptor-antagonistic action.

8. Use according to Claim 7 for the production of a
medicament for the treatment of psychoses,

schizophrenia, depression, neurological disorders,



8. Use according to Claim?7 for the production of a nedicanent for the
treatnent of psychoses, schizophrenia, depression, neurological
.- 38 nenory disorders, Parkinson's disease, amnyotrophic
sclerosis, Al zheinmer's disease, Huntdrggon' s disease, eating disorders
bulim a, anorexia nervosa, prenenstrual syndrome 5 and/or for
-positively affectieng omidstders bebavk dusof0bs @dsievaeG ot neptdicsor der

such as

- OCD).

lateral sclerosis, Alzheimer’s
Huntington’s disease, eating disorders

bulimia, anorexia nervosa, premenstrual

| at er al

di sorders,

disease,

such

as

syndrome

and/or for positively affecting compulsive

behaviour (obsessive-compulsive disorder,

OCD) .



