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Substituted Piperidine Derivatives The present invention relates to certain
novel substituted piperidine derivatiives, to processes for their
preparation, to pharmaceutical formulations 5 containing themand to their

i Sor ders. S patent Ko, SoviEeEElneridng PRCVERRNTTLi Cu b per i ne

derivatives having antihistam nic, antispasnodic, ‘antiacetylcholine and
anal gesic activity. US 10 patents Nos. 4,666,905 and 4,540,780 describe
di phenyl methg | prasesér inventions relatash tor ccantain unovel aubstituted c piperidine
anti hi stam, ne, .pul nobnary anti nodic _agents. Effective ti hotic
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bl ock dopam ne Danr eceptors and inactivate dopam&%lg%rans%ﬂsg?oﬁl. As a
result of tréeatmentiof psychnticddisordersiduce characteristic neurol ogical side

effects in man such as extrapyram dal side effects e.g. dystonia and
dyskinesia (R J. Baldessarini, 1996, Goodman and GIlnman's 20 The
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In animal tests such s ects nmani fest ther ves as catal epsy.
woul d be aahtihistagioics artispesmodic; antiacetylchainscand sarcfigesici activitiot® agent s

whi ch d t h h [ Lptati | ffects.. 25 Th t
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dose antispasmodic agents.

Effective antipsychotic (neuroleptic) agents include tricyclic phenothiazines,

15  thioxanthenes and dibenzepines as well as benzamides and butyrophenones.
These compounds block dopamine D2 receptors and inactivate dopaﬁiine -
transmission. As a result of this, these compounds induce characteristic
neurological side effects in man such as extrapyramidal side effects é.g.
dystonia and dyskinesia (R.J. Baldessarini, 1996, Goodman and Gilman's

20 The Pharmacological Basis of Therapeutics 9th ed., eds J.G. Hardman et.
al). In animal tests such side effects manifest themselves as catalepsy. It
would be advantageous therefore to provide a series of antipsychotic agents
which do not have these debilitating side effects.

25 The present invention provides certain substituted piperidine deivatives which
ha\}e potent antipsychotic activity but exhibit minimal or no cataleptic effects,
and thus would not induce extrapyramidal side effects in the therapeutic dose
range.

30 Thus, according to one aspect, the present invention provides the
compounds of formula (1)



range. 30 w s2@according to one aspect, the present invergiog des
t he corrpoun(iwg? 2?orrml a (1) 2 [epr] wherein Rerr] is tr}fanzotgﬁ{ogér?)lll
benzof uranyl, naphthyl (where the benzothlenyl benzof uranyl or naphthyl
noi ety may be optionally substituted by one or nore 5 substituents

sel ected from hal ogen, (Jerr]alkyl, C[err]cycloal kyl, CJerr]al koxy ,and
Clerr]al kenyl), substituted-thiRoyl Or Jubstituted-furanyl (Wnere-‘Fhe
thienyl or furanyl noiety is subgt ut edNBRzone or nore substituents

sel ected from hal ogen, (err]alRgl, eyr]cycl oal kyl, Cerr]al koxy and
Cerr]al kenyl); R2 is substituted-phenyl or substituted-thienyl (where the
phenyl or thienyl 10 noi ety iIs su@ptltut ed by one or nore substituents
selected from (err]al kyl and hal ogen); R err] is

-(CH err] )‘{rtlrquarqm(m\lsz[tmnzpﬂ[xenyl] benzefgﬂmérmapﬁthylL uvzuli{rerthbmzetmé?{mler ein
rr n rr
G r 1] cy ol BHHERGE or FRsHhY melety My o 6 t«ér@'@] bx € or more
t | t
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hal ogen, C@egm&eﬂytyIsub@b&:tec]!-ttMehgblabk)slubsﬁluﬁd-fmhhﬂxQwﬁér@ tHeetnigmylkenyl ), or .
Rl err] and R%g” together with the nitrogen atomto which they are
att ached i 1Y isefysitdtede byr 00§ o1 8"{5’90&&%‘6@?”‘%&?'?’9{%@?{“ t ut ed

by one or gRg8en, Ciealkyl, Csscycloalkyl, Cyealkoxy and Cysalkenyl);

R is substituted-phenyl or substituted-thieny! (where the phenyl or thienyl

10 moiety is substituted by one or more substituents selected from Ci-salkyl and
halogen);
R is -(CH2)mXCONR4Rs or -(CH,)»NR:COR; wherein R, is hydrogen or
Cisalkyl and Rs is hydrogen, Cisalkyl, Ciecycloalkyl, Ceqsaryl, Ceizaryl-
Ciealkyl or a C,gheterocyclic group (wheré the alkyl, aryl or heterocyclic

. 15 moiety may be optionally substituted by one or more substituents selected

from halogen, Cqsalkyl, Cascycloalkyl, Cy.salkoxy and Ciealkenyl), or R4 and
Rs together with the nitrogen atom to which they are attached form a 4-10-
membered heterocyclic group (optionally substituted by one or more
substituents selected from halogen, Cisalkyl, Cascycloalkyl, Cisalkoxy and

20 Cigaikenyl), Re is hydrogen or Ciealkyl, R; is Ciscycloalkyl, Cascycloalkyl-
Cisalkyl, Ceroaryl, CerrarylCisalkyl or a Cyoheterocyclic group (where the
alkyl, aryl heterocyclic moiety may be optionally subsituted by one or more
substituents selected from halogen, Cisalkyl, Csscycioalkyl, Cisatkoxy and
Cisalkenyl), X is a bond, Cersaryl or a 5- or 6-membered heteroaryl (where

25 the aryl or heteroaryl moiety is optionally substituted by one or more
substituents selected from halogen, Cisalkyl, Csecycloalkyl, Ci.salkoxy and
C,salkenyl);
wherein m is an integer 1, 2, 3 or 4;

or a pharmaceutically acceptable salt or solvate thereof.
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subst it ueptisvaelzact ed from hal ogen, Cerr]al kyl, d err]cyctGHERSH06521

( err]al koxy and 20 Cerr]alkenyl)3 Rlerr] is hydrogen or ([err]alkyl,
Rlerr] is (Jerr]cycloal kyl, Cerr]cycloalkyl- Cerr]alkyl, Cerr]aryl,
Cerr]JarylCerr]alkyl or a (Jerr][heterocyclic group (where the al kyl, aryl
het erocyclic noiety nmay be optionally subsituted by one or nore
substituents selected from hal ogen, (ferr]alkyl, Cerr]cycloal kyl,

err]alk I | S A : r 5-_or
o monber od her oy nErg O ErETL Al mbehS SRARE R BREARS Ehall Ay roth.
opt i onal | ySuer stk LgredFWn@t]Ge atettw!, Qatﬁtl?ﬁiﬂrbp'ﬁm'ﬁpr@ﬁ EA-Baty " 81Bubdl ogen,
Clerr]al kyl, Cﬁerr] Céc oal kyl, Cerr]al koxy and Clerr]al kenyl); wherein m
is an i nt dgtityh n-pentyl,deopentyl, neopsatyknaheyk isohexyt apgt naohexyhl Sua
solvateg t of u reinth epmeal kyl ans,a,strai:ght or
br anc hgd Eﬁ{éﬁn APRF A%r ofpﬁ'gfe}a}%%’ﬁ g‘ﬁﬁﬁy{;r B%%repﬁ%l ﬁ&yﬁ&ﬂgw "ﬁ'l’éﬁs,
| - propyl, mewl’aﬁd @%@%ﬁn@t butyl, t-butyl, n-pentyl, isopentyl,

neopent yl, "n-hex i sohe and neohexyl. Such 5 al kyl groups are
preferably Cerr]al kyl. Reference to cycl oal kyl includes cycl opropyl and

The 2PCor Vet o Bkalnyt Bral¥ inclisR Brrunsovbich ek He i s b Bhza: | cast
three car yigpmidt a #iiRFe ﬂ?@ﬂéopﬁng r\fméfli' g\hegn%;\@b BritsRvAt l%?%@ﬁe@%%rtﬁﬁr?f erably

( err]al kenyl Exanples of particular groups 1 nclude viny al lyl,
i sopr dfenyatorisytreay | be ibrahcheshySuchp etkenyt | groups panet preferabie xCratkenyl
| sohexenyl _and . : . . .
Examples of particular alkenyl groups include vinyl, allyl, isopropenyl,
butenyl, isobutenyl, pentenyl, isopentenyl, hexenyl, ischexenyl and

neohexenyl.

15 The term halogen includes chioro, bromo, fluoro and iodo.

As used herein the term aryl as a group or part of a group means Ce.12aryl
aromatic groups and includes one or two C;s aromatic rings. Examples of such |
groups include phenyl, naphthy!, and biphenyl, in particular phenyi.
20
As used herein the term C,gheterocyclic group means aromatic, saturated
and partially saturated C,gheterocyclic groups. It includes one or two
Cas aromatic, saturated or partially saturated rings containing one or more
(for example, one to three) heteroatoms selected from oxygen, sulphur, and
25 nitrogen. Examples of such aromatic groups include thienyl, pyridyl, pyrryl,
thiazolyl, furanyl, quinolyl and isoquinolyl. Examples of unsaturated groups
include piperidinyl. pyrrolidinyl and azetidinyl.

The term 5- or 6-membered heteroaryl means a 5- or 6-membered aromatic
30 ring containing one or more (for example, one to three, preferably one)
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neohexenylwoj9 3’ t erm hal ogen i ncludes chloro, brono, flyghmemedeizodo. As
used herein't ermaryl as a group gor part of a group neans (Jerr]aryl
aromatic groups and includes one or two C6 aromatic rings. Exanples of such
groups include phenyl, naphthyl, and biphenyl, in particular phenyl. 20 As
used herein the term ([err] heterocyclic group nmeans aromatic, saturated and
partial |y beferetoms epmctgcthdrarn o@wgenc syimms arid ritnegenie §oonexampleno

Cerr] aro rate rt| turated ri ngs containing one or
nore (for 1B¥r?c§¥:frep3fr9' tﬁ'f‘i&f ms sel ected from oxygen, sul phur,
and 25 nitrogen. Exanpl es of such aromatlc groups include thienyl,
pyridyl, pyrryl, thiazolyl, furanyl, quinonI and i soqui nolyl. Exanpl es of

unsat ur at eflhgrtetpst-10 Ghelubemd)beﬁecbcyjclic rmg mehlnsliamy &rommatica saturdted/br  The
term5-_or_ 6- teroar means or 6-menbered aromatic 30 ring

cont ai M ngpﬁﬁmﬁﬁrsaﬁiefgﬁecf for & a§ppé)r 1&'@9{715’9[?9 BBg coPtFiRingAng ‘Efn’é‘?re 4

het er oat ON, f X a
t hi enyl , pyr| ? pglf rd'fgnt?h?fgggl y %N?uran IH&%% er mg%é‘i%ﬁme er ed
het er ocycl oxygemgsmm antl Aitoygehi cExamilels af esiohyr afomativigrowdd yncladierr at ed

4, 5, 6, 9 or 10 nenbered ring containing one or nore (for.exanple,
one to thrﬂ'&emﬂr BYhALPYTY eaan cRbaRynaUiselb and dsaquinglyl. Examples of

unsaturated groups include piperidinyl, pyrrolidiny! and azetidinyl.
10
The benzothienyi, benzofuranyl, naphthyl, substituted-thienyl and substituted-
furanyl moieties include 2- and 3-benzothienyl, 2- and 3-benzofuranyl, 2- and
3-naphthyl, substituted-2-thienyl, substituted-3-thienyl, substituted-2-furanyl
and substituted-3-furany! groups. The benzothienyl, benzofuranyl, naphthyl,
15 thieny! and furanyl ring substituent(s) may be in any one of the available

positions. Specific examples of ring substituents include fluoro, chioro and
methoxy.

The present invention further includes the compounds of formula {l) or a

20 pharmaceutically acceptable salt or solvate thereof wherein:

(i) Ry is benzothienyl or substituted-thienyl (where the thienyl moiety
substituent is C.salkyl, for example, methyl and ethyl);

(i) R; is a substituted-phenyl (where the pheny! moiety substituent is a
hatogen, for example, fluoro);

25 (iii) Rs is -(CH,)XCONR4Rs wherein R, and Rs together with the nitrogen
atom to which they are attached form a 4, 5 or 6-membered heterocyclic
group, for example, piperidine, pyrrolidine and azetidine, X is a bond or a
Cearyl, for example, phenyl, and m is an integer 1, 2, 3 or 4, in particular 1 or
4,

30 (iv) Rs; is -(CH2)nNRsCOR; wherein Rg is hydrogen, R; is CaeCycloalkyl, for
example cyclopropy!, CsecycloalkylCqeaiky!l, for example, cyclopentyimethyl,



oxygen, suvphwayszand nitrogen. Exanpl es of such aromatic grR&hEPISMHEFRde
thienyl, pyridyl, pyrryl, thiazolyl, Suranyl, quinolyl and isoquinotyl.
Exanpl es of unsaturated groups include piperidinyl, pyrrolidinyl and
azetidinyl. 10 The benzot hi enyl, benzofuranyl, napht hyl ,

S bonsot ST lontl S LE nd U5 e il sl Y0P ek
subst it ut eph@?)tl mmroﬂanyssmmnmtwew :hetlrnyeny\l is aubmtegsnt £d22-3 Wwragylin and

substi tut ed- 3- furan}(3 groups. The benzot hi enyl, benzofuranyl napht hyl, 15
thi enyl anRBRigHIRR 3Qrd substltuent(s) may be in any one of the avail abl e

Bnd met hoxdyT RinSe SRAREER 45 afinds PRt BN aBeket e “compounds of
formulg (1) or a 20 pharmaceutically acceptable salt or sol vat-e thereof

wherein: (i) Rerr] is benzothu?_‘g}/sr or substituted-thienyl (where the
t hi enyl mF@ﬂlpersmpleeaftcmqq offorpula fipabevaninsiude the bgmpauddst hyl ) ;

(i) R[err a HB':rStlt (where the phenyl npiety substituent is
ahalogen sivaeiiEmale g%jfg% (iii) Rlerr] is
-(CI-l[err])[err]XCO\lR[err]R[err] wherein R err] and R err] together with the
nitrogen atomto which they are attached forma 4, 5 or 6-nenbered

het er ocycl Prefgrred p:,orri;mumaamdoedmgltpethecbresentpmemﬁordtn&u@dompetmds ne, X
bond I ph d t 1, 2, 3
Iof Z }Oq.,n O {qr@aaa(l Wei@ Xg% C%%(fa{yryp %[@,Sr]%r} nge%]bergyhsétgrgalryq (e eerre
(CH[ err]) r ggg r i g rl..d
derr] cycl%‘g I?}*\‘I%folﬁétexar{g rhowgfolgro @'g"& glrjg?tgygdggﬁﬂyqn g?ringréyl , for
exanpl e, cyathstihaerity| selebied, from halogen Ci.salkyl, Cagcycloalkyl, Cs.salkoxy and
Cisalkenyl); or a pharmaceutically acceptable salt or soivate thereof.

15 Particularly preferred compounds according to the invention are:

1 -[,4-[4-[(4-ﬂuorophenyl)(4-methylthien~2-yl)methyléne]piperidin~1 -yl}-1-
oxobutyl]-piperidine (1:1) ethanedicarboxylate;
1-[4-[4-{(4-fluorophenyl)}{(4-methyithien-2-yl)methylene]piperidin-1-yl}-1-

20 oxobutyl]-pyrrolidine. dihydrochioride;
1-{4-{4-[(3-fluorophenyl)(4-methylithien-2-yl ) methylene)piperidin-1-yl}-1-
oxobutyl}-piperidine. hydrochloride;
1-[3-[4-[(4-fluorophenyi)(4-methylthien-2-yl)methylene]piperidin-1-yimethyl]
benzoyllpiperidine;

25 1-{3-[4-{(4-fluorophenyl)(4-methylthien-2-yl)methylene]piperidin-1-yimethyl}
benzoyl)pyrrolidine. hydrochioride;
1-[3-[4-[(4-fluorophenyl)(benzothien-2-yl)methylene]piperidin-1-ytmethyl}
benzoyllpiperidine. maleate,
1-[3-[4-{(4-fluorophenyl)(benzothien-2-yl)methylene]piperidin-1-ylimethyi]

30 benzoyl]pyrrolidine. maleate;
1-[3-{4-[(4-fluorophenyl)(4-ethylthien-2-yl)methylene]piperidin-1-ylmethyi]
benzoyl]piperidine. fumarate;/
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S (err]arwoopsspnal |y substituted by one or nore ( err]alpetierosossps, for
exanpl e phenyl optionally substituteg by methyl, mis an integer 1, 2, 3 or
4, in particular 2, 3 or 4; (V) Rerr], Rerr] and Rerr] are as defined in
points (i) to (iv) above; 5 Further exanpl es of conpounds of fo][ mul ad(l)
above includ ounds descri bed in- nples 2 and 3. Preferre
conpounds ac 3d§§§ﬂ§£{ngommeﬁy QﬁﬁﬁhYlthW@rZ‘VBmﬁmdemﬂDlnﬁﬁm ndmettyl] of

formula (1) ﬁ!@ﬁiﬂl@ﬁdnﬁmg g%@&%b{ﬁhﬂ%‘ I - or 6-nmenbered heteroaryl (where

the aryl or ero y substituted by one or nore

substituents mummyu-i 1842l mmaphﬁﬁyq{](ahﬁéﬁﬁkmeﬁ@?r L e A

Cerr]al koxy and, (Jerr]al kenyl); or a armaceutical 'y accept abI e salt or
sol vat e ther9&9”(*1"5'1“Yl%tmﬂlb@naﬂyliaqﬁlém maleatenpounds according to the

i nventi )
1-[ 4- [ 4- (4? ) BPBTRRTRHHCELY RECRRIAPI Saits AT SRR IR0 per i di n- 1-yl]-1 -
oxobutyl]-piperidine (1:1) ethanedi carboxyl ate;

1-[4-[4-[(4-fluorophenyl) (4-nethylthien-2-yl)nethyl ene] pi peridin-1 -yl]-1-
20 oxobl@ytherageutis uss, r@itsobfhhdmmpamdsmf fdtrmula (1} are those wherein

3 o AR |0 (e et b B ptabia Hiwevar, Safeef stids wiieh
1-[3-[ 4- [ (4afd HO-PRBRAAE =G Abtehiithd rRay blsBehAY LEBel SeimslaNidtind met hy!
! 10 preparation or purification of a pharmaceutically acceptable compound. All

salts, whether pharmaceutically accéptable or not are included within the

ambit of the present invention.

Examples of pharmaceutically acceptable acid addition salts include those
15 derived from mineral acids such as hydrochloric, hydrobromic, hydroiadic,

phosphoric, metaphosphoric, nitric and sulphuric acids, and organic acids,

such as tartaric, acetic, trifluoroacetic, citric, malic, lactic, maleic, matonic,

fumaric, benzoic, ascorbic, propionic, glycolic, gluconic, succinic é_\nd

methanesulphonic and arylsulphbnic, for example benzene or p-
20 toluenesulphonic acids.

Preferred salts according to the invention include hydrochioric, maleic,

succinic and fumaric acid addition salts.

Solvates according to the invention include hydrates.

25 In a further aspect of the invention there are provided the compounds of
formula (I} and their pharmaceutically acceptable saits and solvates for use in
therapy, more particularly in the treatment or prophylaxis of psychotic
disorders such as schizophrenia, mania, hyperactivity, substance abuse,
emesis and schizophreniaform disorders.

30



benzoyl | pivperi disne; 25 5 PCT/EPS8/06521
1-[3-[4-[(4-fl uorophenyl) (4-nmet hyl t hi en-2-yl) net hyl ene] pi peri di n- 1-yl net hyl
] benzoyl]pyrrolidine. hydrochl oride;

1-[3-[4-[(4-fluorophenyl) (benzot hi en-2-yl ) net hyl ene] pi peri di n-1-yl met hyl ]

?eF:Z),Ofllzl] I[Ol(ﬁfé{ %#%"ph%ﬁ?{’@gh’?g?w%ﬁy 2313 MRROP /98 PP EPAENGNL Of %t hyi |

30 benzimnkRYor ekamples a maheedldncluding a human, suffering from or liable to
1-[3-[4-[(4-f 1l uorophenyl)(4-ethylthien-2- yl)nethylene]plperldln 1

-yl net hy| [sUlfehzB9m @ Ryvicortie. disardaratieeludings any of the aforementioned

beb 2oy e SREE oo A lficts ah LBLIV 8ABLL B 5 sl ™ !

4, 4- di get faflforlmma (i)”or{é éhéﬂrh&'ﬁéﬁﬁbﬁlé}}’hé&ép‘tﬁﬁb@dlttév ﬁhéie&théfé%‘f hyl ene] -

pi peri di n-1-yl net hyl | benzoyl ] azet i mal eate; 5 d pharnmaceutically
acceptabl e salts and sol vates thereof. For therapeutlc use, salts of the

phar maceutinost AoHoes pebefte e pisal eRon PENiSRS s e B agompound
-ph j he 10
o1 opar at | o AR (Y o R B0 $HiC o SO BiERe I e e A

salts, vxhenamufaptwemfczemecheamqntaﬁocdbe dtdatment uotprapha/lax\s lafcay of the n t he

anbi t 8f t resent venti on.
a or mentlone Isorgers.

The amount of a compound of formula (l) or a pharmaceutically acceptable
salt or solvate, also referred to herein as the active ingredient, which is
required to achieve a therapeutic sffect will, of course, vary with the particular

15 compound, the route of administration, the age and condition of the recipient,
and the particular disorder or disease being treated.

A suitable daily dose for any of the above mentioned disorders will be in the
range of 0.001 to 25 mg per kilogram body weight of the recipient (e.g. a

20 human) per day, preferably in the range of 0.1 to 10mg per kilogram body
weight per day and most preferably in the range 0.25 to 5 mg per kilogram
body weight per day. The desired dose may be presented as one, two, three,
four, five or more sub-doses administered at appropriate intervals throughout
the day.

25 .
While it is possible for the active ingredient to be administered alone, it is
preferable to present it as a pharmaceutical formulation. Accordingly, the
present invention further provides a pharmaceutical formuiation comprising a
compound of formula (I) or a pharmaceutically acceptable salt or solvate

30 thereof, together with a pharmaceutically acceptable carrier thereof and
optionally other therapeutic agents. The carrier must be “acceptable” in the



Exanpl es ofw@biigspceutically acceptable acid addition saltspipgpysisssinose
15 derived fromm neral acids such g hydrochloric, hydrobrom c,

hydr oi odi ¢, phosphoric, netaphosphoric, nitric and sulphurlc aC|ds, and
organi ¢ acids, such as tartaric acetic trifluoroacetic citric, malic,
| actic, malelic | oni c enz ascqorbi c, @\% I onj c, gI ycollc

gl uconi c, SRS A ?ﬂﬁjcﬂ@f’ﬁ !ﬂbﬁ %fnt'i‘géﬁ eRts) O rmlationy
benzene or ngt d&iter gqggﬁ%aé%w r%g;é&s Preferred salts accordi ng to t he

i nvention include hy orli elc succinic and fumaric acid addition
salts. Solvates according to the i nvention include hydrates. 25 1In a
further as ect of the invention there are provided the conmpounds of fornula

(1) and th PFmB Pﬁﬁd@ﬂt‘ﬂeéhwe suabledsr il rectah Asab| (PRI (nsluding i n

h of
i <or 0t < TanRdgal bdtedy, R’ YOpIAGEAINT Naghlel 0P BEraReRaT (RN o

emesi s andsabdmtanedans:nlm‘rarlhusdmaﬂr dﬁtrarerﬁihs intraizemal eapat intFanafbaipn
further includes a method for the treatnent of an ani mal, for exanple, a

marmmal | ncREANRIgrationinihe formulations maymber prerased by amf eethods nwell
Do s 006! e 45 4T IAY, S ERATRIE VRS BB AR 48 oot "
described in Gennaro et al.,Remington’s Pharmaceutical Sciences ( 18th ed.,

10 Mack Publishing company, 1990, see especially Part 8 : Pharmaceutical
Preparations and their Manufacture).” Such methods include the step of
bringing into association the active ingredient with the carrier which
constitutes one or more accessory ingredients. Such accessory ingredients
include those conventional in the art, such as, fillers, binders, diluents,

15  disintegrants, lubricants, colorants, flavoring agents and wetting agents.

Formulations suitable for oral administration may be presented as discrete
units such as pills, tablets or capsules each containing a predetefmined
amount of active ingredient; as a powder or granules; as a solution or

20  suspension. The active ingredient may also be presented as a bolus or paste,
or may be contained within liposomes.

Formulations for rectal administration may be presented as a suppository or
enema.

25 For parenteral administration, suitable formulations include aqueous and
non-aqueous sterile injection. The formulations may be presented in unit-
dose or multi-dose containers, for example, sealed vials and ampoules, and
may be stored in a freeze dried (lyophilised) condition requiring only the
addition of the sterile tiquid carrier, for example, water prior to use.

30



5 of fornmula-(+3-"or a pharmaceutical |y acceptabl e salt or Sot¥&{% tHer eof .
In yet a further aspect, the present ijnvention provides the use of a
conmpound of forrmula (I) or a phar rTB.CGL?tICGJ |y acceptable salt or solvate

t hereof in the manufacture of a nedicanent for the treatnment or prophylaxis

of any of tRerMOlatishe saltablei fonadmihisweatien by nkBal ianaltibndhclade Fineodusts of
formula (1) or a pharmaceutically accegt able salt or solvate, also referred

to herein a8r tHstsawmhiche maygb@ommratam ¥HMeans afjunetsied assh peassusised
t her apeutic f ary with the particular 15 conpound,
the route o?gégé‘é\%ingpphﬁ?rgnqﬁﬁﬁgﬁ%tgoég'and condition of the recipient, and

the particular disorder or disease being treated. A suitable daily dose for

any of the above nentioned disorders will be in the range of 0.001 to 25
per kil oyr a'theoa;esmt gimveotion hiurtheti mcmdes( ¢hey, followingh precgsseer faraythe

preferably in the,. ra er kil ogram body wei ght per day and
nost preferBfﬁR?r?ﬁorl’ cplgﬂggnésggf an( per kil ogram body wei ght per day.
The desired dose may be presented as one, two, three, four, five or nore
sub-doses adm ni stered at appropriate intervals throughout the day. 25

Wil e it isThessinpauridsroftfornalat(iMmeay ber prddeoed by vadoas methotdekadwalinne, it
S preferabl e tg present it as a pharmaceutical fornulation. Accordingly,

the present the3d it iorganig cheanstRy Gb?fﬁtsér}’d”rgﬁi}eﬁﬂc&ﬁmﬁglmm@ﬂﬁﬁ are; gither
or 5ol vif's BpBRAPANd foddiy, Sudiee fom UndinBATESTEEY o fa IBARERIATHE T ¢,

t 25 E ggI aglngpnfdnudtyggw xcontrmrorténeé@mﬁqmes Fgreaiampléhthes 6mpounds shayobe

synthesised using methods described in The Chemistry of Heterocyclic

Compounds, vol 44 “Thiophene and its derivatives’, parts 1-5, Ed S.

Gronowitz J. Wiley and Sons, and A.R. Katritsky and C.W. Rees,

15 Comprehensive Heterocyclic Chemistry, Part 4 Ed C.W. Bird and

G.H.Cheesman, Pergamon Press.

For example, compounds of formula (I)’ may be prepared by methods
analogous to those disclosed in US 4,540,780.
20

In the following description the symbols Ry, Rz, R3, R4 Rs, Re, R7, X and m
have the meanings ascribed to them in formula (1) uniess otherwise stated.

Compounds of formula (I) may be prepared by reacting a compound of

25 formula (1)
>~
~ N-H
R7

(n
with a compound of formula Rs-L wherein L is a suitable leaving group, such
as halogen, for exampie, chiocro, bromo or iodo or methanesulphonyl (mesyl)
30 or toluenesulphonyl {tosyl). The reaction may conveniently be carried out in



8 sense of, Bejng conpatible with the other ingredients of treg/Hrosesation
and not deletérious to the recipients thereof. Fornulations include those

suitable for oral, rectal, nasal, tophcal (including 5 transdermal, buccal
and sublingual)[err] vaginal or parenteral (including subcutaneous,
I nt rarruscg(laar, I nt ravgnou?\émiﬁnt rﬁdergahle andrmiigt rgéai’tlt rgg_lo) acilm' niinZtthr ation.
The f or nultBéiRiRsenaeyoba sp ISEaN [ Need an a paratyre; ert of
phar macy, for e>§%ﬁp+ﬁ%1°€8i ng met hods such as those described in Gennaro et
al ., Rem ndBO88 O BHat Hadeuti cal Sciences ( 18th ed., 10 Mack Puhli shing
conpany, 1990, .ﬁﬁﬁ | " ' ; i nd their
Manuf acture). S hcﬁ%%géc@h ’:“dn%'fcﬁgfef%éﬂgpggg g?%??ﬁg?ﬁéﬁﬁe? ggg‘ica% ation
t he acti vel-{3rpatmimethy!bentzbyl)gipeddine] et-(4hatdrmatmdbenzaydjpyoatidine, mid-e
accessqry i ngredi ents, Such accesso i ngredi ents ipclude those .
convent! or#0roYeRURIPEdiR (ibers Alcungludss,aare, BRmaariedoler the
di si ntegr i I t ; i agaent g1 _ 4 Ag~.agent s.
For mul at i g‘%lei‘Fesslﬂopgmgga@ﬁy]ofdgl qg m Eileg?%@{%)n&%gyg%g g‘r @?g’xm 1é§9?ji screte
uni ts suchbutgl)piperidine; dblteluenerorcethanbkin ¢ bresznicei off acacid (scavengemi ned -
anount of active ingredient; as a powder or granules; as a solution or 20
suspensi orSUChh s crigthylamifiee P ROtasSIUR Larpenalee seonveientlya #oIrgeMor
paste, or ! ' Wl i ormul ations for réctal
adm ni strat’ net? ‘%@Qgégkﬁﬁgm%@bﬁgk%éﬁ%w J(g'ry or _

i0 .

Alternatively, compounds of formula (1) may be prepared from an amine of

@‘— CH,) NRg
R ( 2},, &

(1)
15 by acylation. For example, by reacting a compound of formula (lll) with the
apprbpriate acid chiloride of formula R,COCI.

Amines of formula (lll} wherein Rq is an alky! group may be prepared by
alkyiation of the corresponding compound of formula (iil) wherein Rs is

20 hydrogen using methods known in the chemical literature, for example, with
ethy! jodide or methylated by pyrolysis of the formic acid sait prior to
acylation, or using reductive alkylation methods.

Where necessary or desired, following one of the above processes, any one

25 or more of the following further steps in any order may be performed:

(i) converting a pharmaceutically acceptable salt or solvate of a compound of

formula (1) into a compound of formula (I).



enema. 25 - For-parenteral adninistration, suitable formul &R ude
aqueous and non-aqueous sterile injection. The fornul ati ons may be
presented in unit- dose or mul ti - dos¥ contai ners, for exanple, sealed vials
and anpoul es, and may be stored in a freeze dried (lyophilised) condition

requiring ; : o4 e,
wat er pri o(rmjt %Oiﬁlﬁggﬁﬂﬁga%%?ﬁgﬁ%ﬁg%&éf gglog SP gfa&%gﬁarédgéea Ion by
nasal i nhal atiformulec(i)detof anethén harmaceusicallynaccaptable $ait o nsoivatedoby
means of neterged df)ag& pressurised aerosols, nebulisers or insufflators. 5
The present i PEREEM)-f ur t her i ncl udes the fol | owi ng processes for the

tionsqf . b
D ouced by o TaSRRT G boiod Y Bihuja (G Bibfzclicafly Bibdable. (™Y °F
in genesal . St aattiorgovdte of al corpourel éffermdd (known and readily avail abl e

from-chem cal sources or may thensel ves be produced by conventi ona
techni ques. For exanple, the conpounds may be synthesi sed using nethods

1 der vl PeREPRAEEY Rrntyd LRk BRY Sy BEPHR PgelicralOhRR e °

Katritsky aingouiid befsmufeb(iviconpr ehensi ve Heterocyclic Chem stry, Part 4

Ed CW Bird and
5 C
. N-Rg
RZ oM

10 (V)
wherein Rs is hydrogen or a nitrogen protecting group, such as trityl.

Dehydration is typically carried out using a mineral acid such as hydrochloric
acid or by using phosphorus oxychloride. The reaction may be conveniently
carried out using standard conditions for dehydration of an alcohol. For
-~ 15 example, by use of phosphorus oxychloride in the presence of a suitable

solvent such as pyridine at a temperature in the range of 80 to 120°C.

Other methods well known to a skilled person or readily available from the
chemical literature may be used for the dehydration, including sulphuric acid,
20 4-methylbenzenesulphonic acid, trifluoroacetic acid, methanesulphonic acid,
trifluoromethanesulphonic acid, thionyl chloride, or by use of Martin

sulphurane dehydrating agent, empioying, where necessary the appropriate
solvent. '

25 Compounds of formula (IV) supra wherein R; is a nitrogen protecting group,
for exampie, trityl may, using methods well known to a skilled person or
readily available from the chemical literature, be either simultaneous or
sequential dehydrated and deprotected to form a compound of formula (1I)



G H. Cheesmsip 99emganon Press. For exanpl e, conpounds of foRGIERI$PsSZhay be
prepared by nethods anal ogous to thoke disclosed in US 4,540,780. 20 In the
foll owi ng description the synbols Rerr], Rerr], Rerr], Rerr], Rerr],
Rlerr], Rerr], X and mhave the neanings ascribed to themin forrmula (I)

unl ess ot ] n of _faornula,(l . _he prepared hy
reacting ﬁ%@%@%%%ﬂ@mmﬁ@( Ff") STQM?d \/9)2[ ﬁr@g)ﬁggngtﬁuﬂgu% S fcgr mul a
Rlerr]-L vbgrelanv) is a suitable leaving group, such as hal ogen, for
exanpl e, chloro, bronmo or iodo or nethanesul phonyl (nmesyl) 30 or

t ol uenesul phonyl (tosyl). The Rgacti y conveniently be carried out in
10 the presence of a solvent suc S tolygeRg or ethanol at a tenperature in
the range of 60-110 [err]C. Tydcal Ny, conmpound of formula (I1) is

reacted with an agent such as 1-(3- Q/?I onet hyl benzoyl ) pi peri di ne,
1- (3- hal o- et hyl benzoyl ) pyrrol i di né, (4- 5 hal o-1-oxobutyl)pi peridine

(wher e ghal,ghd rﬁ@. 1 iﬁ% C Qlitne PR RSyl or
t osyl 3erimétr:é\$e§§§c agé%hppneag%%ﬁ/epl- oxoqtf?{?ué@ﬁf)big{%{gr Iﬁ@%@r&ﬁr@t@ol uene
or et hanolorgantinetgllicreagent,oduch asaGrigrrardngres lithiam reagént ddrivddifrome or
pot assi um ca"_bonate, conveni ent I,g/ at _room

Ra-L in which L is an appropriate halogen, such as bromo or chloro, or a lithio

reagent derived from an activated aryl hydrogen atom. For example,

compounds of formula (IV) wherein R, is a phenyl group substituted with a

10 halo atom may conveniently be preparéd by treating a compound of formula

(V) with the appropriate halo substituted phenyl magnesium halide using
standard reaction conditions.

Compounds of formula (IV) may aiso be prepared by treating compounds of
15 formuia (Vi)

. : Ry
o)—CN'RB
(V1)

wherein R; is hydrogen or a nitrogen protecting group, with an appropriate

20 organometallic reagent, such as a Grignard, or a lithium reagent derived from
R«-Linwhich Lis én appropriate halogen, such as bromo or chloro, or a lithio
reagent derived from an activated aryl hydrogen atom. The reaction is
typically carried out in the presence 6f an apolar aprotic solvent such as ether
or tetrahydrofuran at a temperature in the range of -60 to 67°C.

25
Compounds of formula (V) may be prepared by methods known in the
chemical literature. For example, compounds wherein R, is 4-chloro- or 2,3-

dichloro-thienyl may be prepared, for example, as described in example 1 by
chlorination of the appropriately substituted halobenzoyithiophene. These



tenperature or at higher tenperature up to reflux. 10 Alternatively,
conpounds of formula (1) nmay be prepared froman amne of fornmula (I11)
[err] 15 tion. For exanple, by reacting a conpound b
(rrr) with't %ﬁé%%ropriate acid chl orL:ple of fornmula R err] I.Efpg\ir,nwges of
formula (111) wherein Rlerr] is an alkyl group may be prepared by

al kyl ati on of the correspondi ng conpound of formula (I11) wherein Rerr] is
20 hydrogen using nmethods known in the chemcal literature, for exanple,
wi th ethyl conipounds anecomimareialiyavailabieyosiare greparedfusing enethods kabwnpr i or
to acyl atiop, ,or usi reductive al kyl ati on met hods. Were necessary or
osir o T ol 83 gt JRE MR REJTIPdHSials dienay(ationeoh e SrioRBSae A 1 he
follow ng f | RdY er may be perforned: (i) converting a
phar mceuti?gﬁ%}$r8§é€|§p§5% salt of solvate of a conpound of formula (1)
into a conpound of fornmula (1). 11 (ii) converting a pharmaceutically
acceptable salt or solvate of a conmpound of fornula (I) into another

phar macesit i Compowrtdsepf fosneias (V) end (Viveay, tr éxampleabel prepared by the
converting %d%%%%o%%‘ (%Ihg fagportr)gﬁgt% &lr?gnia;] Oreggggta rtgra ectrexytillt il\lc-r?'uleltgyl agrc_ —ttrﬁyl?ll ©
isnicotinate. The latter compounds are commercially available or may be
prepared from commercially available compounds using methods known in
the art.
10 _
Alternatively, compounds of formula (VI) wherein Rs is acyl or hydrogen and
R, is 4-fluoro-phenyl may be prepared by methods described in J. Med.
Chem.,, 1970, 13, 1. Compounds of formula (V) wherein Rs is trityl may be
prepared from compounds of formula (V) wherein Rs is hydrogen, for example -
15 by reaction with trityl bromide using the method described in example 4 infra. &
Cohpounds of formula Rs-L supra may, for example, be prepared by reacting
the appropriate carbonylchloride with a suitable amine using methods known
to a skilled person.

20 Compounds of formula (I}l) supra may be prepared by reacting a compound
of formula () with the appropriate haloaikyphthalimides, followed by
treatment of the intermediate N-alkylphthalimide with hydrazine using
methods known in the art.

25 In the aiternative, compounds of formula () wherein m is 2 and Rs is
hydrogen may be prepared, for example, by treating compounds of formula
(I) with bromoacetonitrile in the presence of potassium carbonate and
acetonitrile or DMF. This intermediate is subsequently reduced using
reagents suitable for the reduction of nitriles to amines. Suitable reducing
30 agents include hydrides such as lithium aluminium hydride.



5 salt or solvate of a conpound of fornula (1) Conpounds of formula
(I'l') may conveniently be prepared by dehydration of a conpound of formula
(rv) [err] 10 (I'V) wherein R err] is hydrogen
or a nitroganoymesisecti ng group, such as trityl. DehydrationPC§m$¥$K€é1ly
carried out using a mneral acid sucH4as hydrochloric acid or by using
phosphorus oxychl oride. The reaction may be conveniently carried out using
standard conditions for dehydration of an al cohol. For 15 exanple by use

f ph h chl d th f i tabl t h
pyr i ne at SatY Serdnar© e iesFinGueORoBaT R B FSPATEE. b FERUME Hhads
¢ I I
leetera?a\rme &n%)r{/' B K%sdggﬁ{@?rfgg \3&? %égﬁ%rﬁyéﬁc?gfn%?gé%éﬁrl C am%l 20

4- met hy| benmeted salkplina eartachetal brammmwad'Wrmde,lat amapﬂmpaaté pfgam:cs aci d,
trifluoronmethanesul phonjic acid, thion chl ori de, use of Martin

sul phur ane %W&%‘gﬁﬁ'%éﬂﬁh asé’ﬁ‘ﬂf‘?ﬁhl&@c fmerie %&@?;5‘%‘%’“ he appropriate
sol vent .5 25 Conpounds of fornmula (1V) supra wherein Rlerr] is a ni'trogen
protecting group, for exanple, trityl may, using nethods well known to a

skilled pershe preseatdiventoraiflitiere ifoledes sl abesll fbrrhédiatest descritbsd ei t her
si mul t aneous or sequenti al dehydrated and deprotected to forma canpound of
fornul a (1 1lperein and in particular compounds of formula(ll) -

‘The following examples are intended for illustration only and are not intended
10  to limit the scope of the invention in any way.

Example 1.

4-[(4-fluorophenyl)(4-methylthien-2-y\methylenelpiperidine hydrochloride -
15 ~ To a stirred solution of 4-(1-acetylpiperidinyl) carbonyichioride (50 g)
in dichloromethane (690 ml), under a nitrogen atmosphere, at -25 °C, was
sequentially added powdered aluminium chioride (71 g) followed by a
solution of 2-bromo-3-methyithiophene (50 g) in dichloromethane (300 'ml)
over 17 min. After 30 min. water (240 ml) was added dropwise to the reaction
20  whilst allowing the reaction temperature to rise to about +20 °C. After stirring

for a further 30 min the inorganic components were removed by filtration
through a pad of dicalite. The layers were separated, the organic layer was
washed iwice with water, dried (Na,SO,) and evaporated under reduced
pressure. The cru&e product (73 g) was purified by chromatography to yield
25  2-(5-bromo-4-methyithienyl)-4-(1-acetylpiperidine)methanone (62.2 g); mp
105-108.5 °C (decomp).
A suspension of zinc dust (22 g), sodium iodide (11 g), triphenylphosphine
(16.5 g) and nickel chioride hexahydrate (2.56 g) in deoxygenated methanol
(340 ml) {prepared by boiling methano! in a stream of nitrogen for 2 h), was
30 stirred in a nitrogen atmosphere at 60 °C for 15 min. To this mixture was
added a solution of the above bromo compound (62.2 g) in deoxygenated



Compounds of fornula (1V) may be prepared by treating conpounds of formula
(V) [err] 5 wherein Rerr] is hydrogen or a nitrogen protecting group,

wi th an appropriate organonetallic reagent, such as a Gig

lit hi um r e¥Q9¥rived fromR2-L in phich L is an appropring{:iejmﬁa °8§2e’n,
such as brono or chloro, or a lithio reagent derived froman activated aryl
hydr ogen atom For exanple, conpounds of formula (1V) wherein R2 is a
phenyl group substituted with a 10 halo atom may conveni ently be prepared

by treati netharmoipddodndf aharthe! reachdn Wad bolled aumderprefiikeinhal sitregbat i t ut ed
phenyl magnesi um hal i de using standard reaction conditions. Conpounds of

fornul a (19fmegsheseder B3 hlbedeastiony was<caaled apdipe inergapic aBmpeaemsl a (V1)
Vi ' s hyd it . ti. , with

b et opt PHTE BisRovicl ), et (RRLBE R e JrSERILY TR L Fleed S8, 1

reagent deebaﬁ&aié&%hBl[tﬁtéLr]esiddewwioﬁéhdwé@ irfBichiitomainaes THe eeRMionsuch as

bromo or chloro, or a I 0 reagent derived froman activated aryl
hydr ogeh awas washed ovith diutel siingrpl agid, yfolowed day wateri o neetralitysdnied of an

the range ONeSSGH, 7€ erorEd 8 damssantatsT R BRES T Ne T Rpar od |
E{f/ e?ﬂ hf’gsg_ X Or(g*_i'.sf) §?¥¢,‘a§f‘;ﬂﬂrff@d by h8ERdArématdfrati? BRY SoryStallizedesmwher ei n
dichloromethane/ether to give, in two crops, 2-{(4-methyithienyl)-4-(1-
acetylpiperidine)methanone (41.2 g); m.p. 120 - 125 °C. A solution of this
10 methanone (41.2 g) in 5N agueous hydrochloric acid (140 ml) was boiled
under reflux for 16 h then evaporéted under reduced pressure, azeotroping
the remaining water with toluene. Trituration of the residue with diethy! ether
gave the crude product (38.8 g) which was isolated by filtration.
Recrystallisation from a mixture of methanol and diethyl ether gave 2-(4-
15 methylthienyl)-4-piperidinemethanone hydrochioride in two crops (29.5 g); -

m.p. 217.5 - 218.5 °C (change in crystai form above 200 °C).

A solution of the above hydrochloride (28 g) in water was basified and a
solution of this (24.1 g) in dichloromethane (240 ml) and triethylamine (48 mi)

20 was stirred at 0 °C under a nitrogen atmosphere. Triphenylmethy! chloride
(33.7 g) was added in portions, at such a rate to maintain the reaction
temperature at O + 2 °C. After 30 min the mixture was cautiously diluted with
water (240 ml) and extracted into dichloromethane. The extract was washed,
dried (Na,S0,) and evaporated under reduced pressure, partially replacing

25 the dichioromethane with heptane, and aliowed to crystallise. The crystals
were filtered and washed with a 4.1 mixture of heptane and dichloromethane
to yield 2-{4-methylthienyl)-4-(1-triphenyimethylipiperidine)-methanone (46.8
g); mp 219 - 221 °C (decomp).

30 Bromoethane (1.5 ml) was added to a stirred suspension of magnesium
turnings (6.4 g) in dry diethyl ether (100 ml) containing a crystal of iodine.



di chl oro-thi enyl may be prepared, for exanple, as described in exanple 1 by
chlorination of the appropriately substituted hal obenzoylthi ophene. These
13 conpounds are commercially available or are prepared u5|na nethog known
in the art woa9danpl e, by Friedal -Crafts benzoyl ati on of ene or
ot her groups represented by Rlerr]. %6 Conpounds of fornulae (V) and (V)
may, for exanple, be prepared by the addition of the appropriate Gignard
reagent to ethyl N- net hyl or N—trityl isnicotinate. The latter conpounds

are comrer ci ail abl e epa 9 0 Q rciall Iable
conpounds us ﬁ?u ?fé%? nl\ﬁ¥§ {53'13 Jl@ 3& té’r%‘ét rgug
fornula (W )smbt%r?bﬁ ﬁﬁmdﬂdo?o@%ﬂer@ HﬂPQ\eBrﬁG%tﬂleéthbr'(Wo rré)] was

4-fl uoro- phenyl may be prepared ods described 1n
1970, 13, 1. cammplslynadded Tbe rmsa!tsog) mistarecimas Rjenthyi bosed rurtd,er reﬁyx b‘er

Ccanl o 15, SYTPURBNCORIGR 0 Cr 15 thig e WA Added BRSO Med | n
exanpl e 4 | rﬁ%éiutt@ﬂ@?fﬁ@%ﬁo% A EHbAe FEE61dyih RidinfRdinef PiackiHiBhfe D

prepared by reactin ropriate c _ sui t'abl'e” am ne
usi ng net hodaakﬂmmng the tahpétadraobemen 20 an@ofPQunTise abattionmwas (ihen )

supra may be P é)dartg dwglym rtgargotolrr? g{er('%tp(cf:‘(r)atu(r)éJ r:)O\lfer 30 min and the product was

extracted with ethyl acetate. The extracts were washed with water, dried

(Na;SO,) and evaporated under reduced pressure to vield a gum (32.4 g)

10 which was dissolved in a mixture of acetic acid (261 ml) and water (130 ml))

and the solution was boiled under reflux for 18 h. Water {130 mi) was added

and the reaction was cooled to <5 °C. Solid material (triphenylmethy! alcohol)

was filtered off and the filtrate was evaporated under reduced pressure to a

low volume. The residue was basified with concentrated ammonium

15 hydroxide solution and the product was extracted into ethyl acetate. The

extract was washed with aqueous sodium chloride solution, dried (Na,SOg)

and evaporated to dryness under reduced presstre to yield a gummy residue

(15.0 g). A solution of hydrogen chicride in methanol was added to a solution

of this material in diethyl ether and the solution was allowed to crystallise to

20 give 4-{(4-fluorophenyl)(4-methylthien-2-yl\methylenelpiperidine hydrochior-
ide (9.0 g); mp 191 - 206 °C (decomp). |

Example 2

1-[3-{4-[(4-fluorophenyi)(4-methylthien-2-yl)methylenelpiperidin-1-yimethyl]
25  benzoyl]piperidine. (2a)
3-Chloromethylbenzoyl chloride (1.45 mi) was added to a solution of
piperidine (1 mi) in triethylamine (2 ml) and the mixture was stirred uhder
nitrogen at 5 °C for 45 min. Water was added, the product was extracted
with dichloromethane and the extract was washed with water, dried over
30 sodium sulphate and evaporated to give 1(3-chloromethylbenzoyl)piperidine
(2.32 g) as an oil.



of formula (I11) with the appropriate hal oal kypht hal i m des, followed by
treatnent of the internedi ate N-al kyl phthalimde with hydrazine using

met hods kn e art. 25 In the alternative, conpounds &5
(rrr) mhergyﬁgﬁﬂ?%bz and Rlerr] is hydrggen nay be prepared, g?@exangle,
by treating conpounds of formula (I1) wth bronmpacetonitrile in the
presence of potassium carbonate and acetonitrile or DMF. This intermediate
i's subsequently reduced using reagents suitable for the reduction of

nitriles to am nés.soButidratdfe thisdbennoyl 3 Piperigimg s(2.3ch dm@ydbwgas;;.ﬂmh as
[ithium al uabm um h 14 Salts according to.t present invention

may be prepiHRPPRHEN W@iﬂ%‘@'%@rﬁdm Mlenean'nem@nel(ﬁ % ﬂ'hd snethylamipei at e
a1k 5 e, BB PALE  i, ORRT e

hydr ochl ori coobdrrmrxmr@r thel leiyersiaivére sephrated eandt tﬁe‘"‘t@i@bhé“léy&t Was
i ncl udes_al | novel intermediates described herein and in parti cul ar

conpounds ofep@ated.avashed withebring, digd gvex sogiuss sulphate ansdievaparated.

: 'ni/gfé |r gtn' Ioghgzilr%\%gggm‘éx@hﬂédlnb?n%a% WissbRet ht SiRicrSRBhate ¢ BRd
4- [ (4-f1 uor ohivematoptapriset hom t Biliea: 2- YELEBA Wit edichiResmdtHmeifrepilm! | de

hydroxide (1%) containing iricreasing amounts of methanol gave fractions

that on evaporation gave the title compound (4.36 g). A solution of this

10 compound in ether was treated with with an ethereal solution of hydrogen

chloride . The precipitate was collected and dried to give the hydrochtoride

salt (3.6 g) m.p. 118-142 °C.

The following compounds were prepared in a similar manner using the
15  appropriate chloroalkylacid chloride:

2b: 1-[3-[4-[(4-fluorophenyl)(4-methylthien-2-yl)methyiene]piperidin-1-
ylmethyl] benzoyl]pyrrolidine. hydrochloride m.p. 118-127 °C

20 2c: 1-[4-[4-{(4-fluoropheny!)(4-ethylthien-2-yl)methylene]piperidin-1-yi}-1-oxo-
butyl]-piperidine. dihydrochloride, m/e, 454

2d: 1-[4-[4-[(4-fluorophenyl)(4-ethylthien-2-yl)methylene]piperidin-1-yl}-1-oxo-

butyi}-pyrrolidine bis-hydrochloride m.p 167.4 ©C
25

2e: 1-{4-[4-{(4-fluorophenyl)(benzothien-2-yl)methylene]piperidin-1-yl]-1-oxo-
butyljpiperidine. dihydrochioride m.p. 117-121 ©C

2f: 1-{4-{4-[(4-fluorophenyl){benzothien-2-yl)methylene]piperidin-1-yi}-1-oxo-
30 butyllpyrrolidine maleate; m/e, 462



15 To a stirred solution of 4-(1-acetyl piperidinyl) carbonylchloride
(50 g) in dichloronmethane (690 m), under a nitrogen atnosphere, at -25
[err]C, was sequentially added powdered al um ni um chl ori de %#gg&{g%g{ | owed
by a sol utwomsmd32&2- br ono- 3- met hyl t hi ophene (50 g) in dichl & (300
m) over 17 mn. After 30 mn. water (240 m) was added dropwi se to the
reaction 20 whilst allow ng the ret’tion tenperature to rise to about +20
[err]C. After stirring for a further 30 mn the inorganic conponents were
renoved by il | hr h . di it L S re,separated,
t he organi #—a@@ﬁﬁ%@ﬁﬁéﬁeqm@%&ﬁ%'r?g\%g h?’?ﬁyﬂgﬂé}plﬂ%@g&?ﬁ@ﬁwﬁ'
evapor at ed 3 product (73 g) was purified by
chr omat ogr a%{?‘}%%ﬁ" b@%ﬁﬁg&z@émélﬁﬁp ’ ﬁ?@ 1%’3@{?. A

2- (5- brono- 4- et hyl t hi enyl ) - 4- (1- acet yl pi peri di ne) met hanone (62.2 g); np
105-108. 5 [err%#{e‘corrp). A susgensi on of zinc dust (22 g), soditimiodide
(11 g), tridme $darephamy!y gwwhtem%lameﬂaﬂem]pmm‘g%awm@aw-( 2.56
g) in deoxygenat gd nmet hanol (340 rﬂ)sgpre#ogred by boiling nethaiol in a
stream &f rpenNZaydRYrelidine Maleaes mp 15dr163 86 in a nitrogen atnosphere at 60
[err]C for 15 min. To this mxture was added a sol ution of the above brono
conpound (62.2 g) in deoxygenated 15 nethanol (150 m) and the reaction .
was boi | ed 2indgB-{dd{4-fluotaphenyi){4-edsithRnRyDhiwt té@é}Paiériuin-TtwmeﬂM}-i on was
cool ed and The inorganic conmponents were reémoved by Tiltration through a
pad of di cabenzoyl}piperidird. fameratesn.p.173.4 °C

10 2j: 1-[3-{4-{(4-fluorophenyl)(4-ethyithien-2-yl)methylene]piperidin-1-yimethyi}-
benzoyllpyrrolidine. dihydrochioride m.p. 167.4 °C

2k: 4,4-dimethyl-1 —[3-[4-{(4-fluoropheny)(4—methyithien—2-yl)methyiene]p‘;pe—
ridin-1-yimethyllbenzoyllazetidine. maleate m.p. 173.7 ©C
~ 15 '

21 1-{4-[4-{(4-fluorophenyl)(4-methyithien-2-yl)methylene]piperidin-1-yl}-1-
oxobutyl]-piperidine (1:1) ethanedicarboxylate m.p. 172-174 °C

2m: 1-[4-{4-[(4-fluorophenyl){4-methylthien-2-yl)methylene]piperidin-1-yl}-1-
20 oxobutyl}-pyrrolidine. dihydrochioride m.p. 144-146 °C

2n: 1-[4-[4-[(3-fluorophenyl)(4-methylthien-2-yl)methylene]piperidin-1-yl}-1-
oxobutyl]-piperidine. hydrochloride m.p. 148-154 °C.

25
Example 3

Preparation of N-[4-[4-[(4-flucrophenyl){(4-methyithien-2-yl)methylenel-
piperidin-1-ylbutyllbenzamide.oxalate (3a)

30 A solution of 4-[(4-fluorophenyl)(4-methylthien-2-yi)methylene]piperid-
ine (2 g), 4-bromobutyiphthalimide (1.76 g), and triethylamine (2 mi) in
toluene (20 ml) was boiled under reflux for 4 h. The solution was cooled,




evaporated and the resi due was di ssolved in dichloronethane. The solution 5
was washed with dilute mneral acid, followed by water to neutralit dried
(Na[ er r ] SO¥&Wity324nd evaporated to dryness under reduced prBSHEFEO6He
crude product (61.3 g) was purified by flash chromatography and
crystallised from di chi oronet hane/ether to give, in two crops,

2-(4-met hyl thienyl)-4-(1- acetyl pi peridi ne)net hanone (41.2 g); mp. 120 -

125 [err] Cdilotsdwithi wate?! ahbithe tBlucriet RyepRas( §paratdd bRdSEVaptisRdsto
hydrochl oric acid (140 m) was boil ed under reflux for 16 h then evaporated

under r edu@\d: ﬂtaﬁs@th\a&mide G&ﬁrfﬂ‘k@@] QHQFWHM’&W% pyifiedtas thei axalatelsaline.

Trit ti . ' i, t j,et. t 38.8
0y whi o vebs SPLEPB &t Fayoaating phlsiinte 1 B oPRUE Vafing SRR B o
met hanol aﬁﬁﬁ)‘i‘h %‘tﬁ%oﬁ?b%l&%&%&t&d“at Feflux for 2 h. The eharol was ren?%\éed5 .

met hyl t hi enyl’) - 4- pi peri di nénet hanone hydrochl oride in two crops:
m p. 213.5 by eta@paralionratCeduicaed qressure sk watdroamd sodium 2eobdrate] Wire A

| uti f h hl ori de (28 I t i fied and
ol ut on oreddds ” e pragict s e Br RV Ao BT R Endne 1 AERY MR ne (48
m) 20 ' : | ; :
Tr1 pheny! mitRg SRS wiRer SHfef AiRE BvaoflbhoRe ik PERRIRIRobI4IE: . ¢,
mai nt ai n t frorepieenyd)i4imeatbgitiaien::ymethyleénglpipgridine’as en all(IMéigy.he m xture

was cautiously diluted with water (240 m) and extracted into .
di chl ororne*tﬁ%{%r’(!:’)’l TeRioEde - Was ﬂﬁge%goneﬁj,s Hliey @ F%r%‘]@ﬁ?@gr amiggqin

d " d : i ' - .
G ot onSre B RIS, BREARRiefimile f RAfaidpPeduigh Was stired .

filtered arat roesheshperbture fér 2 hi Wateeand finthéragiehiorsmdirameowereadded t o
yield 2-(4-methylthienyl)-4-(1-triphenyl nethyl pi peridi ne)-nmethanone (46.9
g): np 219 to theisqgigtion, ¢hedayessBre separated and the dichloromethane layer was

dried and evaporated to give a dark gum (1.56 g). This material was
chromatographed on silica, eluting with dichloromethane containing
15 increasing ammonts of methanol, and converted to the oxalate salt which was

crystallised from methanol/ether to give the title compound m.p. 95-88 °C

The following compounds were prepared in a similar manner:
3b: N-[3-[4-[(4-fluorophenyl)(4-methyithien-2-yl)methylene]piperidin-1-yi}-
20 propyilbenzamide hydrochiéride m.p. 95-97 °C

3c: 4-methyl-N-[2-[4-{(4-fluorophenyi)(4-methyithien-2-yl)methylene]piperidin-
1-yljethyl]benzamide oxalate m.p. 189-1916C '

25  3d: 4-methyl-N-[2-{4-[(4-fluorophenyl)(4-methylthien-2-yt)methylene]piperidin-
1-yl)ethyl}-N-methylbenzamide m.p. 114-116 ©C

3e: N-[2-{4-[(4-fluorophenyl)(4-methyithien-2-yl)methylene]piperidin-1-yl]-
ethyl]cyclopropylcarboxamide oxalate m.p. 98-101 ©C
30



30 Brompethane (1.5 m) was added to a stirred suspensi on of magnesi um
turnings (6.4 g) in dry diethyl ether (100 nml) containing a crystal of

i odine.  wd@odLsexothermc reaction was naintai ned at 32 pcu/Ebds/feser | C

t hr oughout whilst a sol ution of 4-br@Rofl uorobenzene (29 m) in dry diethyl
ether (170 m) was cautiously added. The resulting m xture was gently
boi | ed under reflux for 30mn then cooled to O [err]C. To this m xture was
added drop over a solution of the above nethanone (23.5 Q)

n.

in dry di e &H&‘%EQW%@W&‘&'I‘@“M‘W%@M}ﬁ@etf‘w@nﬁk?‘@%ﬁ‘@ﬂd‘r‘& lHoet ween 0
and 5 [err] he rea tio s.t hen al |l one to roomtenperature.
over 30 m r?g%\}‘.' 366?]’59 Mééeemtﬁ%@éﬁﬁ %H‘&%}&I acetate. The . extracts
were washed with vvater dried (Na[err]SO err]) and evaporated under reduced
pressure to yield a gum(32.4 g) 10 which was dissolved in a m xture of
aceti c aci Exaapledt) and water (130 nl)) and the solution was boil ed under
reflux for 18 h. Water (130 n1) vas added and the reactlon was cool ed’ to <5
[err]C5SoI|d mat eri al ( - : pstIniMicg i tered off and the

filtrate was evaporated under reduced pressure to a | ow volune. The residue
was basified with concentrated amoni um 15 hydroxi de solution and the

product wasTrxabiist SlddpdniinetrB¥bp teﬁghgégbﬁérfe” mgf%h haVaslyes ettt

aqueous sodi um chl'ori de sol ution, dri and evaporated to
dryness underrqdedta:eaugedammpamrr}e Elgonisty isuch aesAppmorpbiied iga well

solution of s@’kﬂrs%%% cr'ierrc% ror pregrcgﬁg rehe _antrpsychogc egfscacyaofsir?esuet drugs in
10 man (see e.g. W.C. Bowman and M.J. Rand, Textbook of Pharmacology, 2nd
ed., 1980, 15, 6). A particularly relevant test in this respect is the
apomorphine climbing test (ACT) which measures the ability of a depamine
antagonist to inhibit the climbing behaviour in mice, induced by the
subcutaneous or oral administration of apomorphine. Activity in this test,
15 following systemic and oral administration, has been widely used as a
predictor of antipsychotic activity i.e. anti-schizophrenic activity (see e.g. J.T
Strupczewski etal., J Med. Chem., 1995, 38, 1119). Mice treated with
apomorphine HC| tend to adopt a vertical position along the waill of a wire
mesh cylinder, standing or climbing. This climbing behaviour is considered to
20 be elicited by apomorphine-mediated stimulation of dopamine receptors.
- Many drugs affect the climbing behaviour, but dopamine antagonists
generally inhibit it in doses not interfering with spontaneous motor activity
and/or motor coordination in mice. Test compounds which modulate this
climbing behaviour may have antipsychotic activity.
25 The various treatments are randomly distributed over the mice. Each
experiment consists of 1+n treatment groups: 1 being a control group of 12

mice receiving apomorphine and vehicle subcutaneously or being a control
group of 12 mice receiving apomorphine subcutaneously and vehicle orally; n
being (usually 4) compound groups of 12 mice receiving apomorphine and
30 test compound subcutaneously or being compound groups of 12 mice

receiving apomorphine subcutaneously and test compound orally.



of this material in diethyl ether and the solution was allowed to

crystallisgt gi ve

4-T(4-f1 uoﬁlgpﬁgﬁ%‘) (4-met hyl t hi en- 2-y}) net hyl enel pi peri di neFF/EPBO8Pr - i de
(9.0 g); np 191 - 206 [err]C (deconpy. Exanple 2

1-[3-[4-[(4-fluorophenyl) (4-nethylthien-2-yl)nmethyl ene] piperidin-1

-yl methyl] 25 benzoyllpiperidine. (2a) 3-Cnl oronet hyl benzoyl chloride
(1.45 M) was E¥BedMEplsace perfosmedtinpd funs difk0 Miceigadh The atibglarei ne (2

Wil or was. DATGH: et o RsTined. e Bpubbipd B, “NeBlelelr bhoierBmStaric ne

extract wagubesghacoustyNandt tHe MiceC@reVplacéd jrf SHham M Fmgréec?@;ds ,
evaporated to %i‘ve 1 S-achl oreorret hyl Beng[)aﬁ )p|l pce)éri?dllnnealfz g)" as ogn oil.

17 A sol ut 1K1 Ht13 ams Somiceoper page rondiest compaun) ,ort\tmmgdseadmig(s{bred

fl | ),(4- hyl t hi en- 2- vl I ' i_di nd,

L1 et hyT anPFIN GG TiFs SR RALed i Matrolen Basior Port 1413 . B Hicomerer vas
dded to ths byt : I a d ne
?aygr wgs Eggg'(e)géﬁgrt' ggb V\qg@he%b% t'ﬂéﬁ(?isn%ﬁé'ﬁ?i e ovie-@sg |t#§'t}{sg%{§§e and

evapor at edsubbatanesusiyant mite ( frefited) sebcutansmisiedwith diehidler ometdgtne and
chr omat ogr aphed oa sili El ution wth dichl oronethanel anmoni um
{

hydr oxi de F2O¥POLBR: QT 9}7%?*’194%9 @ReMagPhRiRs UL Isopdminisiered syacdtaneaeslyons
in mice treated orally with vehicle or test compound, and the mice are placed
10  individually in a wire mesh cylinder (diameter 12 cm, height 14 cm).
At 10 min after the treatment with apomorphine the climbing behaviour
of each mouse is observed and expressed as a score, according to the
following grade:

4 paws on the floor score 0
15 1 or 2 paws holding the wall score 1
3 or 4 paws holding the wall ~ score 2

At 20 min after the treatment with apomorphine the climbing behaviour
is observed and scored again. For each treatment group the mean score per
mouse is determined. The score of the control group should be at least 1.0; if

20 not, the trial is rejected. The final result per group is expressed as the
percentage over the control group.

The results of this test for the present test compounds are denoted in

Table 1 (subcutaneous administration of test compound).

25 TABLE|
Compound No. ACT(EDss) ma/kg
s.C.
Compound 21 0.3
Compound 2m 0.14

Compound 2n 034



t hat "on evaporation gave the title conpound (4.36 g). A solution of this
10 conmpound in ether was treated with with an ethereal solution of

hydr ogenwihbgiossde. The precipitate was coll ected and dri eBCT/EPWOERIt he
hydrochloride salt (3.6 g) mp. 1182142 [err]C The foll ow ng conpounds

were prepared in a simlar manner using the 15 appropriate chloroal kyl acid
chl ori de. 2b:

J1 ot hyi Bloan g Ra Pl metaritier Ao et et eiBeiib 20 oc.
1- [ 4- [ 4- [oxebttyliepipptiding! () (1Y) -ethanedicarbox@ate ) met hyl ene] pi peri di n-1
-yl]-1-o0oxo- butyl]-piperidine. dihydrochloride, me, 454 2d:

1-[4-[4-[(4-flu I - et t hien-.2-yl t hyl enel pi peri dj n-1-yl]-1-o0oxo0
- butyl ] 2T JI%&EQS‘EK@}%WM‘% 16@"?#%‘ me %"}e}l&gﬁdlﬁ‘é‘lﬂu’%'

1- [ 4- b4- [cxébltyllepyrpiticiing. )ditwedroohlbride- 2- y1 ) met hyl ene] pi peridin-1 -yl]-1-oxo-
butyl ] pi peridi ne. di hydrochloride mp. 117-121 [err] C 2f: ) .
1-[4-[4-[(4-fluorophenyl) (benzot hi en-2-yl ) net hyl ene] pi.peri di n-1-yl]-1-o0xo-
30 but yl@hyF rol4-M-ie-fuerephenylid-methyithien-2ry)mgthylenelpiperidin-1-yij-1-

1-13-[4- [dx@bhbgppi@éhéih\él hier@rideen- 2- yl ) met hyl enel pi peri din-1-y] methyl] -
benzoyl ] pi peridine.maleate mp. 179-183 [err]C 2h: )
1-[ 3-1[04- [ (4-fl uorophenyl) (benzot hi en-2-yl) et hyl ene] pi peri di n-1-yl nmet hyl ] -

Example 5

Catalepsy in rats

Male Wistar rats (100-125g, Olac UK) were used for catalepsy experiments.
15 Catalepsy was assessed as described previously (Broekkamp et al, Naunyn-
Schmiedeberg’s Arch. Pharmacol. 338, 191 1988). Briefly, rats were tested
in 6 different observation trials in which the animals were placed in abnormal
postures and scored positively with one point for maintaining the imposed
posture for 10s. The imposed postures were: vertical clinging to a grid,
20  upright standing with a high support for the front paws, extension of hindlegs,
placement on back, placement of spatula in the mouth and rotation in a wire
mesh cylinder.
Theoretically a maximum score of 6 can be reached. Catalepsy was
assessed at 60 and 120 minutes after drug administration. The data were
25 evaluated by 2 way ANOVAR followed by a Newman Kools post hoc test and
EDsp values calculated (Table ll). -

TABLE i
Compound No CATR (EDs) matkg
30 |
2m > 7 mg/kg
2n > 17 mg/kg



S ”_b.enzoyl ]pyrrolidine.mleate. mp.157-163 [err]C 2i:
1-

[ 3-[4-[ (4-fluorophenyl) (4-ethylthien-2-yl)methyl ene] p| per net hyl ]
enzoyl MO P8/ di ne. fumarate mp. 173. 4 [err] C 10 ‘Jfg’Ep”;“yl

b
3-[4-[(4-fluorophenyl) (4-ethylthien- 2. yl') met hytene] p| perldln 1

-[3-1
yl met hyl ] - benzoyl ] pyrrolidine. dihydrochloride C 2k:
, 4-di met hyl - 1-[ 3-[ 4- [(4f|uoropheny)(4 methylthllg!g JJ "r e]plpe-
i di n-1- yb@ym ] benzoyl ] azetidine. nmaleate m

-
X0

-

[ uor ophenyl ) (4- met hyl t hi en- 2-yl ) met hyl ene] pi perl d| n-1 -yl]-1-

[
4-[ 4-

but yl ] 4pi peA etmpoynd of foembken@di car boxyl ate mp. 172-174 [err]C 2m.
4-[4-[(4-fluorophenyl) (4-nethylthien-2- yI)rrethyI ene] pi peridin-1-yl]-1-

0 oxobutyl ]-pyrrolidine. dihydroBRl or p. 144-146 [err]C 2n:
1-[4-[4-[(3-fluorophenyl) (4-nethylthi 2-y| NNyl ene] pi peridin-1 -yl]-1 -
oxobut yl ] - pi peri di ne. hydrochl ori deRgnh p. 154 C. 25 Exanple 3
Preparation of N-[4-[4-[(4-fluorophenyl) (4-nethylthien-2-yl)nethylenel-

pi peridin-1-yl butyl ] benzam de. oxal ate (33) 30 A sol uti on of

4-[ (4-fluorophenyl) (4-methylthien-2-yl)methytenel pi perid- ine L

4- br onbbut WhgreituRy 18 benZothipeyl penzeoitiranyl staghtayli (whee the pemzothtﬂny ne (20

m) was bo'ble%%o unrg%)rfl of wa?)?‘(nthy? mote& mzxyebeS %plﬁto'ngﬁy sugsf tu?eae %y one or
more substituents selected from halogen, Cy¢alkyl, Csscycloalkyl, Cisalkoxy
and Ci.galkenyl), substituted-thieny! or substituted-furanyl (where the thieny!
or furanyl moiety is substituted by one or more substituents selected from

10 halogen, Ciealkyl, Cascycloalkyl, Cy.salkoxy and Cqsalkeny!);
R is substituted-pheny| or substituted-thienyl {where the phenyl or thienyl
moiety is substituted by one or more substituents selected from C,galky!
and halogen); '
Rs is ~(CH)nXCONRsRs or -(CH,)nNRsCOR; wherein R, is hydrogen or
15 CQalkyi and Rs is hydrogen, Ciealkyl, Csecycloalkyl, Ce.s22ryl, Ce.azaryl-
Ciealkyl or a C,eheterocyclic group (where the alkyl, aryl or heterocyclic
moiety may be optionally subsituted by one or more substituents selected
from halogen, Ci.salkyl, Csecycloalky!, C,.ealkoxy and Cigalkenyl) or R, and
Rs together with the nitrogen atom to which they are attached form a 4-10-
20 membered heterocyclic group optionally substituted by one or more
substituents selected from halogen, Cisalkyl, Csscycloalkyl, Ci.galkoxy and
Ciealkenyl), R is hydrogen or Cyeaikyl, Ry is Csscycloatkyl, Cascycloalkyl-
Cisalkyl, szaryl, Ce-12aryICrsalkyl or a Cagheterocyclic group (where the
alkyl, aryl heterocyclic moiety may be optionally subsituted by one or more
25 substituents selected from halogen, Csalkyl, CssCycloalkyl, Cisalkoxy and
Cisalkenyl), X is a bond, Ce.12aryl or a 5- or 6-membered heteroaryl {(where
the aryl or heteroaryl moiety is optionally substituted by one or maore
substituents selected from halogen, Cisalkyl, Cascycloalkyl, Ci.salkoxy and

NI—‘OF—‘“‘-&'

Ciealkenyl); /
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19 diluted with water, and the tol uene | ayer was separated and evaporat ed
to give the phthalimde as a dark oil 3.g) which was puified as the oxalate

salt. A sovepymazof the foregoing phthalinmde (1.88 Q@w
hydrate (0.37 m) in ethanol (20 n)%was boiled at reflux for . The

ehanol was renoved 5 by evaporation at reduced qmﬂu;“mum ﬂl‘ and
sodi um car bonate were added. The product was ext
di chl or onet Rang mtrhf?ﬁm,?%g&r%ﬁ gvagged with water* driéd &nd evaporat ed to

give 1-(4-am no

f 1 uor ophenylor(@phartriaceuticaily deogplalie baltonaphatetheteofe as an oil (1.16 g).
Benzoyl chloride was added to a solution of the foregoing amne in 10

di chl oronet hane, containing triethylamne (1 m), and t he sol uti on was

stirred at roomt [ r ry qwe t hane were
added to t e SO ut%lgnﬁc’ﬁbﬁes?ayer@ g?e&%{ggara dje 1the (ﬁ(ﬁc‘.}% c; 'gﬂepﬁane
layer wais drsubstitatst-thiemaherk the thiers! maoletylsubstitueht RECalkyT))i s materi al
was chromat ographed on silica, eluting with dichloromethane containing 15

i ncreasi ng Anrpharmacenicalyhatcepiahle salhassoluate dhargef oxal ate salt which was
crystallised fromnethanol/ether to give the title conpound m p. 95-98
[err]C The foll owi ng conpounds were prepared in a simlar manner: 3b:

N-[3-[4-[(4: 1 ua esipodhd Glcomfifty kd bia% ?WHe\‘éﬁltR% @rsehawﬂﬁsedwhérwll 20
propyl ] benzam de hydrochl oride mp. 95-97 [err

4- et hyl - N- [(where the phenyl opietyysupbstituent is/a al@en:z yI)rret hyl ene] pi peri di n-
l-yl]e yI]benz m de ox

4- et hyt - N- [ofﬁ ?rm Bglbpﬂ‘é‘?#@%]sgﬁ#}t yﬁ[“f g’egf.) met hyl ene] pi peri di n-

1-yl]ethyl]-N nethyl benzam de mp. 114-116 [err]C

4, A compound according to claim 1 wherein R is ~(CH)mXCONRRs
wherein R; and Rs together with the nitrogen atom to which they are
attached form a 4, 5 or 6-membered heterocyclic group, X is a bond or a

15 Cearyl, and mis an integer 1, 2, 3 or 4 or Ry is -(CH,)mNRsCOR; wherein R
is. hydrogen, R; is Cascycloalkyl, CsscycloalkylCssalkyl, Cearyl, optionally
subsituted by one or more Cysalkyl groups, mis an integer 1, 2, 3 or 4;
or a pharmaceutically acceptable salt or solvate thereof.

20 5. A compound according to claim 1 wherein R, is benzothienyl or
substituted-thieny! (where the thienyl moiety substituent is Ci.¢alkyl), Rz is a
substituted-pheny! (where the pheny! moiety substituent is a halogen), Rs is
-(CH2)nXCONR4Rs wherein R; and Rs together with the nitrogen atom to
which they are attached form a 4, 5 or 6-membered heterocyclic group, X is

25 a bond or a Cearyl, and m is an integer 1, 2, 3 or 4 or R is -(CH2)wNRsCOR;
wherein Rg is hydrogen, Ry is C,;,;,cycloalkyl, CascycloalkylCq.satkyl, Cearyl,
optionally subsituted by one or more C,.salkyl groups, m is an integer 1, 2, 3
or 4,
or a pharmaceutically acceptable salt or solvate thereof.

30



3e: N-[2 [4 [(4-f1 uorophenyl )(4 met hyl t hi en- 2— er| din-1-yl]-
et hyl ] cycl opropyl car boxam de oxal ate mp. 98- err C 30
N[ 2- [ 4- [ o $9r199240phenyl ) (4- net hyl t hi en- 2-yl ) ngml nﬂlwll ]-

et hyl ] cycl opentyl car boxam de m p oxa2@ate. 145-
Aponor phine Cinbing Test In Mce The ability of dopam ne’retept or
antagonists to inhibit the behavi oural effects I n rodents caused by

dopami ne oni sts._such _gs om)r [ bli.s cr ter on for
predi cti n?t he%ﬁ?ﬁ\? ﬁoq"lc@“@f'g a{“r@?'"bf ‘?’h 5? éﬂzﬁ e e.qg.
W C. Bownmany W,T 0 fardan moikhy &d 15, 6).
A particular Iéy re%%vr;int test@ﬁ&?hhé)rae@pgéwgo?% apon‘grphlg tynt)l ng

test (ACT) sdbstitutedasyoes ohmoseisubisfitusnts setgeted fromahakegen, s(t,datkw nhi bi t

the clinmbing behav r.in.mce, j du ed t he subcut aneous ot _.oral
admi ni strat W?YSE’ 3&@%%6%5 i yi?)?\; this test, 15 fol 'Ow ng

systemse ang: pRhrdEd ol A br%é@ggﬁgou%e%&{l jed as a predictor. of

anti psychotic I'VI Nt -sc renfc activity (see e.g. J. T
Strupczewski et.al. J. Med. Chem, 1995, 38, 1119). Mce treated with
aponor phi ne HC tend to adopt a vertlcal position along the wall of a wire
mesh cyl i fdeA caiepRunchacerdsia temnyet chaims tio hiselaptedramiour is consi dered
to 20 be elicited by aponorphi ne-nedi ated stinul ati on of dopam ne
receptors.

1-{4-{4-{(4-fluorophenyl)(4-methylthien-2-yi)methylenelpiperidin-1 -yﬂ -1-
10 oxobutyl]-piperidine (1:1) ethanedncarboxylate

1-{4-{4-[{(4-fluorophenyl}(4-methylthien-2-yl)methylenelpiperidin-1-yi}-1-
oxobutyl}-pyrrolidine. dihydrochioride.

15 1-[4-[4-[(3-fluorophenyl){4-methylithien-2-yl)methylene]piperidin-1-yl]-1- "
oxobutyl]-piperidine. hydrochloride. '

1-{3-[4-[(4-1 uorophenyl)(4-meth'ylthien-2-yl)methylene]piper‘:din—1 -yimethyl}
benzoyl]piperidine;

20
1-3-{4-{(4-fluorophenyl)(4-methylthien-2-y|)methylene]piperidin-1-yimethyl]
benzoyllpyrrolidine. hydrochioride;

-[3~[4-[(4~ﬂuorophenyl)(benzothlen-z-yl)methylene]plpendm-1 “yimethyl]
25 benzcyl]plpendlne maieate

1-{3-[4-[(4-fluorophenyl)(benzothien-2-yl)methylene]piperidin-1 —ylmeihyl]
benzoyl]pyrrolidine. maleate;

30 1-[3-[4-{(4-fluorophenyl)(4-ethylthien-2-yi ) methylene]piperidin-1-ylimethyl]
benzoyl]piperidine. fumarate;

v
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Many d;«ugs affect the clinbing behavi Qur_rf—leu{—dtrpam ne antagoni sts
generally inhibit it in doses not interf \ aneous notor
activity tor coordination in njj m “ Ig s,Bg%glate
this cli rrba‘?ﬁ/g%gé%gw our may have anti ps M aetivity. 25\@#@ varilJous
treatnments are randomy distributed over the mice. Each experiment consists

of 1 +n treatnent groups: 1 being a control group of 12 m ce receiving
aponor phi ne and vehi cl e subcut aneously or being a control group of 12 mce

recei vi ng ab{ﬁd#—[mi-fhmrepmwl)iﬁfaahyﬂtmem-ﬁeyl)methyleeelpiaeniqin-hylmthgl] (usual l'y

4) conpoun rouns of e re |ng aponor phi ne and 30 test .conpound
subcut aneoﬂ%&?@ﬂp%@? }Sgﬁ‘?& l?&ps of 12 mice receiving aponor phi ne
subcut aneously and test corrpound oral ly. 21 Experinents are-perfornmed in

3 runs of 20 mice each. The nmice are marked and wei ghed, test compound or

vehicle is e,dndtmemwus-ptd@édmmm(lhpmbtluyiﬁuem-eql}rnetrwlme@d in small
Macrol gn cages 8f 17 11x1 yﬁ (g cage, or test conpound or vehicle
i s adnPni st¥PEH ‘5"1 FREQYMEZeYRe 4 @ie&?%tced in Macrol on cages of .
29x11x13 cm 5 mce per cage. After 30 min 0.75 ng/ kg aponorphine HO is

adm ni stered subcutaneously in mce treated subcutaneously with vehicle or

test conpoumad pharrtactuticali aceeptabledsitscartdolvatesdnengiost er ed subcut aneously.
in mce treated orally with vehicle or test conpound, and the mce are
pl aced

8. A compound of formula (I} or a pharmaceutically acceptable sait or
10 solvate thereof, as defined according to any of claims 1 to 5 for use in
therapy.

9. A pharmaceutical formulation comprising a compound of formula (1) or

a pharmaceutically acceptable salt or solvate thereof, as defined according

15 to any of claims 1 to 7, together with a pharmaceutncally acceptable carrier
therefor.

10. A process for the preparetion of a compound of formula (I) as deﬁhéd
in any of claims 1 to 7 comprising:
20 (A) reacting a compound of formula (i)

()
wherein Ry and R, are as defined in claim 1, with a compound of formula
Rs-L wherein L is a suitable leaving group
25 (B) reacting an amine of formula (1)

21>{—__\/
:‘.R K ;f' 3 ( 2)'"

()



10 in%i Huaﬁlzé in a wire mesh cylinder (diameter 12 cm height 14 cm. At
10 mn after %133t nent wi t h aponor phi ne the clinbi ng behaviour . ach

nouse i s observed and expressed as a score, accordi n?’m"m" JIT [T amrate)
grade: 4 paws on the fl oor gcore 0 15 E ’ ) | ,}nézlt he
wal | score 1 3 or 4 paws hol di ng t h&’ wal | score 2 At 20 m nxafter

t he treatment wyh hi ne the clinbing behaviour is observed and

scored agai n. For&ﬁ??@a?@i% ayempdéﬂ%dﬁﬁa& %ggre. er nouse is

det er m ned. Theagﬁm,rmd)fhéragq_%og*rol {group shotr ! BeW agakabm.@gy,égngzo

not, the trial h$ rF' ect ed. & Fﬁ"a‘i"mtymerevgﬂﬁté@fei{:g expressed as the

per cent age over‘ frd ﬁ@pptioga]mvep%?(gqé,esul ts of this roog rOlterepofesent
e

test conpounds(f &é%% i n Tabl ubcut aneous admi ni stration of test
conpound). 25 ‘?A’IVBL I (ﬂmﬂnﬂoeuticany

ACT(ED[ err]) ng/kg
S.C. Con'pi)und efiformula ang&t%%h%sdmte ofa compound

0. 14 Conpound & (I into a compoung of foruldq1). 22

it) converting a pharmaceuﬁcally a
of formuia (1) into

another pharmaceyt;
formula (1). fically acceptabie salt or solvate of

(iii) Converting g Compound of

10 ace "
eptable salt or sojyate of a comp

mula (I) into g pharmaceuﬁcany
ound of formula {))
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-

4-[(4 fl uorophenyl) (4- nethylthlen 22yl)nEtherne]p|per|d|n 1- yl]-1-
yI] pi peridine (1:1) ethanedicarboxylate 2m =I.

4-[(4-fl uorophenyl) (4-nethylthien-2- yl)nethylene]plperldln 1- yI] 1- 5
yI] pyrrolidine. dihydrochloride 2n =

1-[4-[4-[(3-fluorophenyl) (4-net hy
oxobut yl ] - pi peridi ne. hydrochl ori
Wstar rats (100-125g, 4 ac UK) mgé
Cat al epsy was assessed as describ —gusly (Broekkanp et al, Naunyn-
Schm edeberg's Arch. Pharnmacol. 338, 191 1988). Briefly, rats were tested
in 6 different observation trials in Wich the animals were placed in

h int f th
mposed post YRS g8 BReRRTL sl aBhiic c3REEI where! b Beroleng. 1 o o
grid, 20 Uprtbél‘ifofc%ﬂ?pcb%ﬁﬁtﬁﬁ n?on@ﬂygﬁayﬁHQBPh&n nt B(}?tﬁté&[bglogﬁ:"&n"rpﬂ rout h

extensi on of hindl egs, placenent on’ba ace spa

and rot at iSon subsatuant$ se@ted:ynormdlatogeﬁhéhrsalkybg(tglexcydoakyl r@mfmx/ Gadrmf 6
can be reache eps was assessed at 60 and 120 m nutes after drug
admi ni strati o&? aﬁ%@y ﬁngt@dz@)"e%éqruﬂ{%t%W'ﬂirﬁﬁyl piesrartteothiend dorby  a

Newran Kool S@Paﬂyl hﬂ&e&f%&@%@ E%c? rtf;] K%g;fre%&rgl b &thGEhts Tahb&el! ?romTABLE

1 Conpound

| ) met hyl ene] pi peridin-1-yl]-1-
lﬁ“ 5 Catalepsy in rats Male
Tat al epsy experinents. 15

halogen, C,salkyl, C%cycloalkyl Cmalkoxy and Casalkenyl);
Rq is substituted-phenyl or substituted-thienyl (where the pheny! or thienyl
10 moiety is substituted by one or more substituents selected from Cy.galkyl and
halogen);
Rs is -(CHz)mXCONR4Rs or -(CH,)mNRsCOR; wherein R, is hydrogen or
Cisalkyl and Rs is hydrogen, Ciealkyl, Cascycloalkyl, Ce.s2aryl, Ce.szaryl-
Cisalkyl or a Cssheterocyclic group (where the alkyl, aryl or heterocyciic
15 moiety may be optionally substituted by one or more substituents selected
from halogen, Cisalkyl, Csscycloalkyl, Cysalkoxy and Cagalkenyl), or Ry and
Rs together with the nitrogen atom to which they are attached form a 4-10-
membered heterocyclic group (optionally substituted by one or more
substituents selected from halogen, Ciealkyl, Csscycloalkyl, Cysalkoxy and
20  Caealkenyl), Re is hydrogen or Cysalkyl, R; is Csscycloalkyl, Csscycloalkyl-
Ciealkyl, Cerzaryl, Ces2arylCisalkyl or a Cagheterocyclic group (where the
alkyl, aryl heterocyclic moiety may be optionally subsituted by one or more
substituents selected from halogen, C,salkyl, Cascycloalkyl, Cisalkoxy and
Czealkenyl), X is a bond, Ce1saryl or a 5- or 6-membered heteroaryl (where
25 the aryl.or heteroaryl moiety is optionally substituted by one or more
substituents selected from halogen, Ciealkyl, Csscycloalkyl, Cysalkoxy and
Czealkenyl);
wherein m is an integer 1, 2, 3 or 4;
or a pharmaceutically acceptable salt or solvate thereof.



30 2m . ' > 7 ng/kg:2n. N > 17 Wg/ kg 23
CLAI M5 1. * A conpound of fornmula (1) [e}rJ 5 V\/nereln RFeFr]ws
benzet hi enyl, benzofuranyl, naphthyl (where the benzot hi eny benzofuranyl

or naphthyl noiety may be optlonally substi t ut ed by one or nore

substituents sel ected fromhal ogen, Cferr]alkyl, Clerr]cycloalkyl,
C err]al koxy and (Jerr]al kenyl), substituted-thienyl or substituted-furanyl
(where the thienyl or furanyl noiety is substituted by one or nore

b t yl,
ferrTalkoxy ‘Gnd o111 keryT) S FERHT STaBhL o bicheriy kgl deLe
ﬂ

substi t ut ed- tSﬁJ@h kvl \gﬁems }mm:%mqﬂhylpethm;eprlyofylhm-pgqpﬁl snét:lug!t s{bujtyid] b|y$
one or nore s uents sel ec rrla an err

CH YL AR peo brispRexd C{:@g{{’ ein
REergler'r]S)SL%éLiﬁe rélf sl5lrff p&?’él‘ Oﬂl E%@‘dg&; iﬁo Lag?ék% P inludes
d err]al kyl, C[erp] 3Ploal kyl , Cé[ ?? %aryl errF Iky(i or a

Clerr] heteroa;mcloprogylcamctymt‘upwtylhe al kyl, aryl or heterocyclic noiety may
be optionally substituted by one or nore substituents selected from

hal ogen, C[err]al kyl,. CJerr]cycloalkyl, Clerr]al koxy and ([ err]al kenyl) or
Rierr] and  References to alkenyl groups include groups which may be in the E- or Z-

form or a mixture thereof and which when they contain at least three carbon
10 atoms, may be branched. Such alkenyl groups are preferably C.alkenyl
Examples of particular alkenyl groups include vinyl, allyl, isopropenyl,
butenyl, isobutenyl, pentenyl, isopentenyl, hexenyl, isohexenyl and

neohexenyt.
15 The term halogen includes chioro, bromo, fluoro and iodo.

As used herein the term aryl as a group or part of a group means Ce.q.aryl
aromatic groups and includes one or two Cs aromatic rings. Examples of such
groups include phenyl, naphthyl, and biphenyl, in particular pheny!.
20
As used herein the term Cssheterocyclic group means aromatic, saturated
and partially saturated Csgsheterocyclic groups. It includes one or two
Css aromatic, saturated or partially saturated rings containing one or more
(for example, one to three) heteroatoms selected from oxygen, sulphur, and
25 nitrogen. Examples of such aromatic groups include thienyl, pyridyl, pyrryl,
thiazolyi,. furanyl, quinolyl and isoquinolyl. Exampies of unsaturated groups
include: Ei'peridinyl. pyrrolidinyl and azetidiny!.

The term 5- or 6-membered heteroaryl means a 5- or 6-membered aromatic

30 ring containing one or more (for example, one to three, preferably one)

R



Rl err] together with the nitrogen.atomto which they are attached forma
4-10- 20 - menbered heterocyclic:group dptionally substi:tyted by one or
nore substituents selected from hal ogen, Clerr]al kyl, Cerr]cycl oalkyl,
Cerr]al koxy and Clerr]al kenyl), R err] is hydrogen or (Jerr]alkyl, Rerr]
Is CJerr]cycloal kyl, Cerr]cycloalkyl- Cerr]alkyl, Cerr]aryl,

| d g | ky 3 i |
ot er boya i cCryBrPlishaN g sTSARACE by dHeY Bt pord! iRy 4bGes. Yop Hadipre 2
substi t uent Spa@hd)acé?mbrfanfz ngubstinged byChrittill 2k ys .arCirgegécycinag kil 4, in

Cl err]al koxy an err]alkenyl), X is a bond, (Jerr]aryl or a 5- or
6- mermber ed hpeicel@ 2 3@ifere the aryl or heteroaryl noiety is optionally

substituted n r re substi tuents. sel.ect f.rom hal ogen, (err]al kyl,
([ err]cycl oa ﬁ: ﬁe%@?'r%ﬁﬁ&%ﬁ%&% gpﬁ%bi@n@ﬂ)gbwe, 24 wherein mis an
integer 15 2, 3 or 4; or a pharmaceutically acceptable salt or solvate

thereof. 2.  A.canpound according to claim1 wherein Rerr] is
benzot hi enyl Farthér exanspibs tof ttompounts eh fdrmuld d) abobe indlide e goinpoynds

substituent is d.err, kyl); qr har maceutically acceptable salt or

sol vat € thergg?cﬁb?d ’}Taé%am%gﬁﬂ'ga{cordi ng to claim1 wherein Rlerr] is a
substi t ut ed- phenyl (where the phenyl npiety substituent is a hal ogen); 10
or a pharmaceutically acceptable salt or solvate thereof. 4. A conpound

accordi ng t oPmifeirstl tompounts acterdidg tosthe( siekent’ hyvestidr XMR esmp&liedy ]
10 of formula (1) wherein X is Cezaryl or a 5- or 6-membered heteroaryl (where
the aryl or heteroaryl moiety is optionally substituted by one or more
substituents selected from halogen, Cisalkyl, Cascycloalkyl, Ciealkoxy and

Cz.salkenyl); or a pharmaceutically acceptabie salt or solvate thereaf.

15  Particularly preferred compounds according to the invention are:

1-[4-{4-{(4-flucrophenyl)(4-methyithien-2-yi)methylene]piperidin-1-yl]-1-
oxobutyl]-piperidine (1:1) ethanedicarboxylate;
1-[4-[4-[(4-fluorophenyl)(4-methyithien-2-yl)methylene]piperidin-1-yl]-1-

20 oxobutyl]-pyrrolidine. dihydrochioride;
1-[4-[4-[(3-fluorophenyl)(4-methylthien-2-ylYmethylene]piperidin-1-yl}-1-
oxobutyl]-piperidine. hydrochloride;
1-[3-[4-[(4-fluorophenyl)(4-methylthien-2-y)methylene]piperidin-1-yimethyl]

benzoyllpiperidine,;

25 1-[3-{4-[{4-fluorophenyi)(4-methyithien-2-yYmethylene]piperidin-1-yimethyl]
benzoyllpyrrolidine. hydrochloride;
1-[3-[4-[(4-fluorophenyl)(benzothien-2-yi )methylené]piperidin-'l -yimethyl]
benzqyij'biperidine. maleate;

1 -[3—[4;[(4-fluoropheny|)( benzothien-2-yl)methylene]piperidin-1-yimethyl]

30 benzoyljpyrrolidine. maleate;
1-[3-[4-{(4-fluorophenyl}(4-ethylthien-2-yl)methylene]piperidin-1-yimethyl]

benzoyllpiperidine. fumarate;



wherein Rlerr] and Rlerr] together with the nitrogen atomto which they are
attached, forma 4, 5 or 6-nenbered heterfbx:ycl e group X W 15
Cerrjaryl, and mis an integer 1, 2, 3 or 4:or

-(CHerr])[err]NR err] COR[ err] wherein Rlerr] is hydr mmmm a‘m‘m
Clerr]cycloal kyl, Cferr]cycloalkylJerr]alkyl, Coéaryl ﬁ‘

subsi tut ed bb%@ﬁl%” nore CJerr]al kyl groups, mis an |ntéger 1, 2, 3 or 4
or a pharmac |y acceptable salt or solvate thereof. 20 5. A
conmpound accdr di n@\ ¢campdw@idwflfomhelagiin Rl err] is benzothi enyl or
substituted-thienyl (where the thi enyI rml ety substituent is Cferr]alkyl);

Rlerr] is a substituted-phenyl (where | noiety substituent is a
hal ogen); R err] is -(CH[err])[err]XCCN r]R[,q_LR; wherein R err] and
Rlerr] together with the nitrogen atom4 o icpf they are attached forma 4,
5 or 6-nenbered heterocyclic group, X i’s 25 a bond or a (Jerr]aryl, and

mis an integer.1,. 2, 3 or 4 or Rerr] |s (CH[err])[err]NR[err]CO?[er]
wherein Rerr] is hydrogen Rlerr] is C[err)] cycl oal kyl ,

Glerr] cycs oal keceierR] siberizott@mrerzsturanyi nmhw(mbé thelberzdttieApe of
nore Clerr]alkyl groups mis an integer 1, 2, 4,

phar maceut i calbepzakEany! 95 raphiny! meietyimay betoréuoeaﬂy SBIOStItUt% bg.one on

merber ed net orieUbfePl 1ol R Tl e Ribh. Gaea it voni bRy y
substituted bunae, alkef)esubipfitbd uaahy GBSk dfraI2WPERN heGhRY] al ky!

or furanyl moiety is substituted by one or more substituents selected from

10 halogen, Cssalkyl, Csscycloalkyl, Cysalkoxy and Ca.salkenyl);
Rz is substituted-phenyl or substituted-thienyl (where the phenyl or thieny!
moiety is substituted by one or more substituents selected from C,salkyl
and halogen);
Rs is -(CH;)nXCONR4Rs or -(CH,)mNRsCOR; wherein R, is hydrogen or

15 Cisalkyl and Rs is hydrogen, Ciealkyl, Csscycloalkyl, Ce.rzaryl, Cersaryl-
Cisalkyl or a Csgheterocyclic group (where the alkyl, aryl or heterocyclic
moiety may be optionally substituted by one or more substituents seiected
from halogen, Cysalkyl, Csscycloalkyl, Cssalkoxy and Csalkenyl) or R, and
Rs together with the nitrogen atom to which they are attached form a 4-10-

20 membered heterocyclic group optionally substituted by one or more
substituents selected from halogen, Cisalkyl, Cagcycloalkyl, Csalkoxy and
Caealkenyl), Rs is hydrogen or C,ealkyl, R; is Csscycloalkyl, Cascycloalkyl-
Cirealkyl, Ce.rzaryl, CeroarylCiealkyl or a Cagheterocyclic group (where the
alkyl, aryl heterocyclic moiety may be optionally substituted by one or more

25 substituents selected from halogen, Cisalkyl, Csscycloalkyl, Cisalkoxy and
Czsalkenyl), X is a bond, Ce.2aryl or a 5- or 6-membered heteroaryl (where
the aryl or heteroaryl moiety is optionally substituted by one or more
substituents selected from halogen, C,¢alkyl, Csscycloalkyl, C,salkoxy and
Casalkenyl);



_ A -
err]cycloal kyl, Cerr]al koxy and CJerr]al kenyl); 5 _ora
%ar m]aogut ically acceptable salt or solvaie thereef—7. A l\“?

according to any of clains 1 to 5 selected from g \\\N‘)ﬁ\m\
1-[4-[4-[(4-fluorophenyl) (4-nethylthien-2-yl)net h*mw \ in*1l-yl]-1 -
10 * oxobutyl]-piperidine (1:1) ethanedi carboxyl'alec¢

1[4 (41 (41 uor pobeRKLL L AL ) Sy IR el Pl L 11 -

oxobutyl]-pyrrolidi

1-[ 4-[4-[ (3-f | membehen HetérBanRt (WHerd1t8E- ZryY lor "RV HPE hRlio§" isdbBtdnany! 1 - 1 -
oxobutyl ] -pi peridine. hydrochloride. 1
- [ 3-[ 4- [ (4- f | uBishies By anersrhybreh sebstitugnty resténtee egrpi hatogah, nClsalkyl,

-yl methyl ] benzo Lperidirng: 20

-{3- [ 4-{(]4-“ %%%Bﬁ@ﬁ@ﬁyiégﬁﬁ@m%# w2580y net hyl ene] pi peri di n-1

-yl met hyl § bengay pharidcl kighl oF 46 L

-[3-[4-[(4-1l uornghenyl )(b'en o?%i ntgéekﬁr%tgﬁ{;/ﬁgente E)?Opferl din-1 -yl nmethyl]
253 4 bezz?yl]pipﬁrid:??b nal?ﬁtgh 2-yl)met hyl ene] pi peridin-1 -yl nethyl]
-[3-[4- - fLuor ophen enzot hi en- 2- _ -1 -

b[enzqu[ l(Oyr r 13} i icgmpq)é:gp@gp@fdi@to any o?/ clams1to5 se%ected from:
1-[3-[4-[(4-fluorophenyl ) (4-ethylthien-2-yl)nethyl ene] pi peridin-1-ylnethyl]
benzoyl ] pi peri di ne. fumarate; 1

- [3-[4-[ (4- 1 uopopipasiubteb Ryt 4-HetiyitRicH-2-YBkiRh R8s Bigesidirdk faly - yI met hyl ]

10 oxobutyl]-piperidine (1:1) ethanedicarboxylate

1-{4-{4-{(4-fluoropheny!)(4-methyithien-2-yl)methylene]piperidin-1-yi]-1-
oxobutyl]-pyrrolidine. dihydrochioride.

15 1-[4-[4-[(3-fluoraphenyl)(4-methyithien-2-yl)methylenelpiperidin-1-yi]-1-
oxobutyl]-piperidine. hydrochioride.

1-[3-[4-[(4-fluorophenyl)(4-methylthien-2-yl)methylene]piperidin-1-yimethyl]
benzoyl]piperidine;

20
1-[3-[4-{(4-fluorophenyl)(4-methylthien-2-yl)methylene]piperidin-1-yimethyl]
benzoyllpyrrolidine. hydrochioride;

1-[3-{4-[(4-fluorophenyl)(benzothien-2-yl)methylene]piperidin-1-yimethyi]
25 benzoyl]piperidine. maleate;

1-[3-{4-[(4-fluorophenyl)(benzothien-2-yl)methylenelpiperidin-1-yimethyl]
benzoytlpyrrolidine. maleate;

30 1-[3-[4-[(4-fluorophenyl)(4-ethylthien-2-yl)methylenelpiperidin-1-yimethyl]
benzoyl]piperidine. fumarate;

gl



) — AN -
benzoyl | pyr retidine. dih loride; 4, 4-dinethyl-£ 0€88:6% ™+ g
-[3-T4-[(4-fl gnﬂ iﬁ\mhyl t hi en-2-yl ) met hyl enel?s¢5 ¢owwpi peri din-1
-yl met hyl ] benxm\“\ . *mal eat e; and pharmaceutically acteptable salts
and sol vat es ther éof - 8. A compound of Jfornula (1) or a pharmaceutically
acceptable salt or 10 solvate thereof, “as defined according to any of
claims 1 to Whdrein RisR,i andi Reampas. defined irhcliariyadui isgitdbld acylatingt dgefit, and
conpri si ng compound .of for__m_éll a]&‘%l ..or {;\ pharmaceutically acceptable salt
or solvate tHEFEHT, onsmylipnequsly £ @%’mrﬁﬁ eqiEng one,ormorene!l i fplewing optional
t oget her W tdpnferbidag:nmaceutically acceptable carrier therefor. 10. A
process for the preparation of a conpound of fornmula (1) as defined in any

of claims 1 to ADcorepryesiinga pharmaceytplly sacapiably seltcomypdvatiel obfa domypouhd of | | )

[err] wherei I Rl err e asdefined in claiml1l, with a conpound

of formula F@@?Qkﬁﬁggg'%gﬁfnlﬁn@@?ggbl e |l eaving group 25 (B)

reacting an ani r(#) ofcofiverting a phhinaceltially accep@Blendudtr & IvEEbF k. comipRthd ond

Rlerr] are a3 delf i(Be_d in clai rﬂ] 1, with a sul t%bl e _acyl ati ng agent, and
ormula (I) into another pharmaceutically acceptable salt or solvate of a compound of
formula (I).

(ili) converting a compound of formula (I) into a pharmaceutically acceptable salt

or solvate of a compound of formula (I).
11. Use of a compound according to any one of claims 1 to 7 in the manufacture
) of a medicament for the treatment and/or prophylaxis of psychotic disorders.
12.  The use of claim 11 wherein said psychdtic disorder is selected from the
group consisting of schizophrenia, mania, hyperactivity, substance abuse, emesis and
schizophreniaform disorders.
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(57 Abstract

The present invention relates to certain novel substituted piperidine derivatives, to processes for their preparation, to pharmaceutical
formulations containing them and to their use in medical therapy, particularly in the treatment of psychotic disorders,




