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The invention relates to di phenyl net hyl ene pi peridi ne derivatives,

phar maeceuti cal conpositions contai ning the sanme, a nethod of
production t heweo?/p3ehd a net hod of treatnent and POT/EPIOISEPR s Of
psychoti c di sorders. 10 Rel at ed di phenyl net hyl ene pi peri di ne
derivatives are known in the art. Notably, rel ated conmpounds are

di scl osed in USP 4,540,780, and in a divisional thereof USP 4, 666, 905,
nment i oni ng dlphenylnethylene pi peridine derivatives which are useful as

anti-enetic, ‘.’IFWESIL EF%@B Afwesnd anti spasnodic
agents. 'BfPHE]he present Inventi on reFat es to di phenyl net hyl ene

pi peri di ne derlvatlves of the formula

[err] . 20 wherein n+is 1 or 2; or a pharmaceutically
acceptablé salt thereof. Wth nore preference the

di phenyl net hyl efif ifNeRféh I t68 AighvmirmetRylene pipetiding Aurdvatives) phadivgcetiidah compositions
' containing the same, a method of production thereof, and a method of treatment and

prophylaxis of psychotic disorders.

10 Related diphenylmethylene piperidine derivatives are known in the art. Notably, related
compounds are disclosed in USP 4,540,780, and in a divisional thereof USP 4,666,905,
mentioning diphenylmethylene piperidine derivatives which are useful as anti-emetic, anti-

histamine, pulmonary, and antispasmodic agents.

15 The present invention relates to diphenylmethylene piperidine derivatives of the formula

N—\}"G’)..

20 wherein n is 1 or 2; or a pharmaceutically acceptable salt thereof.

With more preference the diphenylmethylene piperidine derivatives of the invention have both

fluorine atoms attached to the para position of the benzene rings.

-* 25 A preferred compound is the diphenylmethylene piperidine derivative having the formula



fluorine atons attached to the para position of the benzene rings. 25
A preferred conpound is the di phenyl net hyl ene pi peridi ne derivative having

the formul a WD 97/ 03065

PCT/ EP96/ 03099 2 [err]
5 or a phavoremes0asi cal | y acceptable salt thereof. PCT/EP$6/03099

di phenyl net hyl ene pi peridi ne derivatives of the invention are dopam ne
recept or ant agoni sts whi ch have strong anti psychotic activity, as

i s denonstrated in vivo in the aponor phine clinbing test (ACT). The
ability of dopam ne receptor antggonists to inhibit the 10 behavi our al

effects in rodents caused by dopaX
wel | est abl i shed criteri gy
ef ficacy of these drugs in nman (

ne agoni sts such as aponorphine is a
predicting the antipsychotic

/. W C. Bowran and M J. Rand,
Text book of Pharmacol ogy, 2nd ed., : A 6). A particularly
relevant test in this respect is the ) asures the ability of a
dopani ne ant agoni st to i nh_bi/t oA i mhyng behaviour in mce,

i nduced by the subcutaneous adm [ omyr phi ne. Activity
in this test has been w dely used a predictor of gant\psychotic
activity i.e anti-schizophrenic ag ity (see e.g. 9. T. Strupczewski et
al., J. Med. Chem, 1995, F 38, 1119).
5 or a pharmaceutically acceptable salt thereof.

The diphenylmethylene piperidine derivatives of the invention are dopamine receptor
antagonists which have strong antipsychotic activity, as is demonstrated in vivo in the
apomorphine climbing test (ACT). The ability of dopamine receptor antagonists to inhibit the

10 behavioural effects in rodents caused by dopamine agonists such as apomorphine is a well
established criterion for predicting the antipsychotic efficacy of these drugs in 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 ACT which measures the ability of a dopamine
antagonist to inhibit the climbing behaviour in mice, induced by the subcutaneous administration

15 of apomorphine. Activity in this test has been widely used as a predictor of antipsychotic
activity i.e anti-schizophrenic activity (see e.g. J.T. Strupczewski et al., J. Med. Chem., 1995,
38, 1119).

The compounds of this invention (entries 1 and 2) were compared with various related
20 diphenylmethylene piperidine derivatives according to USP 4,540,780 (entries 3-15), and

results are given in the following table:



The conmpounds of this invention (entries | and 2) were conpared with

various related 20 di phenyl net hyl ene pi peridi ne derivatives accofding
to USP 4,540,780 (entries 3-15), and results are given in the
foll owt ng table: WD 97/ 03065 :
PCT/ EP96/ 0309 9%W0 97/03065 PCR/EP96/03099
Tabl e | [err] Entry Rl err] m X Y n
R err] ACT (sc) 3 THI' S | NVENTI ON 1
F 3 Pable I c - 0.5 2 F
3 . 0 C 2 COMPOUNDS
ACCORDI NG TO US 4, 540, 780 3 0 C 1
H 2.1 4 C 2 H
1.1 5 F 1 H 3.7
6 . H 2 0 H >22 7
H 4 0 C 3.6 8 H
5 0 C 2 e~
N TR,
x M;Y
5
Entry | Ry m X Y n Ry ACT (sc)
THIS INVENTION
3 0 C 1 H 0.5
2 3 8] C 2 H 0.5
COMPOUNDS ACCORDING TO US 4,540,780
3 H 3 0] C 1 H 2.1
4 H 3 o) C 2 H 1.1
5 F 4 0] C 1 H 3.7
6 H 2 o C 2 H >22
7 H 4 o C 2 H 3.6
8 H 5 o C 2 H 7.4
9 H 3 0] O 2 H 5
10 F 3 o C 2 OH 6.8
11 H 4 o C 2 (CH3)» >22
12 H 3 o) C 2 (CH3)2 >22
13 F 3 Hy C 2 H >22
14 H 3 Hy C 1 H >22
15 H 3 Hy C 2 H >22

10

The five compounds of Table I which have the highest activity after subcutaneous
administration, were tested in the ACT after oral administration. The results are given in Table
11



9 H 3 0 0 2 H 5 10

F 3 0 C 2 H 6.8 11 H

4 0 C 2 (CHerr])[err] >22 12 H 3

0 - C 2 (CHerr])[err] >22 . 13 F 3

Herr] C wb 97/0306s H >22 14 H PCI/EP96/0300 er 1 |
C 1 H >22 15 H 3 Herr] C

2 H >22 The five cogpounds of Table |I which have
t he highest activity after subcutaneous adm ni stration, were tested
in the ACT after or | adm nistration. The results are given in Table 10

1. Table Iy 97/ 03065

PCT/ EP96/ 03099 4
Table 11: Entry ACT_ (sc) ACT (po) 1

0.5 2] 8Entry ACT (scp ACT (po) 0. P : 1.4 3
2.1 4 4 H 1 22 7
3.6 33.% J 0.5 As d®Ronstrhted in Table I , the conpounds
of this inventjon fhave| goo@soral jactiyyty in conparison with the
di phenyl net hyl ene_pi peli di ne_deLALaLLMas_ac-c-Brdi ng to USP 4, 540, 780:

Mbr eover, the
predi cts that
effects. 10

nmet hods known

10

15

20

25

nsthnt |l cl &ilmed tonpBlnds do|not exhibit catal epsy, which

L hey, Lare jevo'?g of unwant ed extrapyram dal side
The conpoungls of the inyention can be prepared by

n the ajt, Bdr inktand8by

As demonstrated in Table II, the compounds of this invention have good oral activity in
comparison with the diphenylmethylene piperidine derivatives according to USP 4,540,780:
Moreover, the instantly claimed compounds do not exhibit catalepsy, which predicts that they

are devoid of unwanted extrapyramidal side effects.

The compounds of the invention can be prepared by methods known in the art, for instance by
methods analogous to the preparation as disclosed in USP 4,540,780. .

A suitable method of production is the condensation of 4-bis-(2-, 3-, or 4-
fluorophenyl)methylene piperidine or a salt thereof (for instance the hydrochloride), the
synthesis of which is disclosed in USP 4,50,780, with 1-(4-halo-1-oxobutyl)pyrrolidine (n=1) or
1-(4-halo-1-oxobutyl)piperidine (n=2), wherein halo is a suitable halogen atom such as chlorine,
bromine or iodine, after which the compound obtained is optionally converted into a

pharmaceutically acceptable salt.

The novel compounds of the invention may be isolated from the reaction mixture in the form of
a pharmaceutically acceptable salt. The pharmaceutically acceptable salts may also be obtained
by treating the free base of formula I with an organic or inorganic acid such as HCI, HBr, HI,
H5S04, H3POy, acetic acid, propionic acid, glycolic acid, maleic acid, malonic acid, methane-
sulphonic acid, fumaric acid, succinic acid, tartaric acid, citric acid, benzoic acid, and ascorbic

acid.



met hods anal ogous to the preparation as disclosed in USP 4, 540, 780.

A sui.tabl e nethod of production is the condensation of 4-bis-(2-, 3-, or 4-
f 1 uor ophenyl ) net hyl ene piperidine or a salt thereof (for instance the
hydrochl oride), the 15 synthesis of which is disclosed in USP

4,50, 780, w t hwb-97#3dssl o- 1- oxobut yl ) pyrrolidine (n=1) or PCT/EP96/03099

1- (4- hal o- 1- oxobut yl ) pi peridine (n=2), wherein halo is a suitabl e hal ogen
atom such as chl ori ne, brom ne or iodgine, after which the conpound

obtai ned is opt mamaédmpouxMVef tthel inﬂérﬂloﬁ may be admipisrfcdbenterillyCal patenterally, and for
acceptabl e salt vent I on .na

The nqvel conp s of the i y .be

i sol ated from th‘é‘“?’@a%‘lefe&"?lyni"x?uﬁ’%ly i ﬁlP ﬁg)r(ﬁqlb]fo mg per body weight. Mixed with
phar maceut i cal | yhamasmtiahy @m&aietaux;ﬁmes{)bgrme%emhhysm&p&?&&ﬁe SGétindro BRYL.,
al so be obtai ned treatin hé free base of fornula I with an
organi ¢ or i nor Bamingtoasi Bhammuwl I-ﬁ?leﬂCFBr(lslhl ed., Mack Publishisgr Companyy 11990, see
Herr]PO g r], |

L oni o a?ir g m@%ﬁ&h@ i & PhQFn?a%'e&FUaﬁ %Q%%ng 5)4&?&&.?1\4%8&% ,klgeu%nﬂ)%hﬁids may be
acid, tartaric emnhpressed into Golid ddsagbmmas)lsuc}aas gills,anables oo bbiptocessed into capsuled. or

7
\F/)\lC)T/Q E{:’gg?ggOQQ suppositories. By means of pharmaceutically suitable liquids the compounds can also be applied

The conpounds ofs am,euwwa@a.omutm%aﬂamh&ﬁwneshssaisﬁaaé&msx&s, or as a spray, e.g. 2
parenterally, and for hunans preferably in a dally dosage of

0,001-10 ng perﬂwglmy weight. Mxed with pharmaceutically

sui tabl e guxili af or , n

ot ol R Rl Elinfadlag AR I AR hdek dF O aA R R IR Bt
Publ i shi ng Conppolymeri®bidders @ed the like is cansguplated.| In @aerul gny phemunaceatically aateptable
Preparati ons and, Their uf act.ur t he coppound

comgr essed i nt o® %ﬁ'YW‘H&?&ﬁé“%?ﬁe&%’eéﬂ&*ﬁ%g}%ﬁ?qq ‘gthet%/fm' efampoypdsgan be yeds s o g
into capsul es ORuitable camersswmpw&ombec%mpﬁmmm 1 advhimisteR@ctiud tdcYose, starch,

suitable liquids the conpounds can also be appli as an injection
preparation in Fﬂb‘lﬁfseﬂm‘@f“’eé%thﬂl*&rpff@ﬁs‘ﬁﬁéﬂﬂfmﬂ usechin(suitable anquntss o spray,
e.g. a s nasal spray. 10 For maki ng dosage units, e.g.

tablets, the use of conventional additives such as fillers, colorants,

pol ymeri ¢ bi ndebe inventionds fuither illustretsd by thel follaydng examgleser al  any
pharmaceutically acceptabl e additive which does not interfere with
the function of the active conpounds can be used. Sui tabl e
carriers wth WEXAMPEE lconposi ti ons can be adm ni stered include | actose,

st arch, cellul ose derivatives and the |ike, or mxtures thereof,
used in suitable anpbunts. 15 The invention is further illustrated

by the fopd ow n@resaigh 661-(triphenylmethyl)-4-piperidinecarboxylic acid ethylester
A solution of ethyl isonipecotate (25 g; 0,165 mol) in dichloromethane (250 ml) and
triethylamine (50 ml) was cooled in a water bath and triphenylmethyl chloride (48.7 g; 0.175
mol) was added portionwise. Shortly after the addition was completed a precipitate was
formed. The mixture was stirred at room temperature for 24 h and the mixture was then washed

25 with water, dried over sodium sulfate and evaporated to dryness to give a yellow oil (74.0 g).

This oil was triturated with methanol to give the product as cream coloured crystals in 97%
yield (61.9 g); m.p. 164 °C.

. 30 1-Bromo-4-fluorobenzene (154 ml; 1.402 mol) in anhydrous ether (640 mi) was added to a
suspension of magnesium turnings (34.1 g; 1.404 mol) in anhydrous ether (250 ml) and the
mixture was stirred under nitrogen, at a rate which gave a gentle reflux. The solution was

cooled, stirred at room temperature for 45 min and then cooled in an ice bath. To this solution



EXAMPLE 1 20 Preparation of 1

-(tri.phenyl net hyl ) - 4- pi peri di necarboxylic acid ethylester A
solution of ethyl isonipecotate (25 g; 0,165 nol) in dichloronethane (250
m) and triethylamne (50 m) was cooled in a water bath and

tri phenyl met hywaodwesedsde (48.7 g; 0.175 mol ) was addRGI/EP96/03099
portionw se. Shortly after the addition was conpleted a precipitate was
formed. The m xture was stirred at roomtenpemgature for 24 h and the

m xture was t hemwasyaddeddirgbwisé over 40vmirh awalueion ofl 1 i(atbhenydmethylH4-pipesidinéattoxgivdacid

evaporated to dr nss ve.a yell i | Tis 0j. | S

Cr 1 Dur at od i t heAREREn e &b 35S b iy eiratisreten (.2 1) 4firokt Bieoplnesifiwas
97% yi @éxﬁbv(eﬂ Jind tiip) readtioR wa&@&lo&@d td §tand at room temperEbufedveriip THE reaction
[err],[err]-bis-(4-fluorophenyl-1-(tri phenyl met hyl ) - 4- pi peri di nenet hanol 30

1- Br ono- 4- | uor SieHEEcHEs {hem hedted under pfluxfir) 3 ming hayied dnte icerwater rdgbe produgiawas
added to Of HEBSHR [ [
in anhydrgsus et herrac{eﬁ%a Pﬁ §5 gﬁé(gat i i \W?fﬁt‘éfeﬁ ta?ém\;/\%én% usglrer$ éﬁéﬂ%{é@p‘"ﬂﬂ’
nitrogen, at a ldae(bovdnisodiurgaul&tamgleavhwmateétd ymld aiihnl whithuen wituration with hot n-hexane
cooled, stirred at room., enper at 45 and then cooled in an ice

the procuct a8 Shyahls 6.0 ;'8 AR 3605

bath. To this s&F{fthgRproductascrystals

PCT/ EP96/ 03099 6
was added dropw se over 40 m n. a sql utlon of .

1-(tri phenyl met Bispatation pfdcIbisy(4-fluorophs ene]-piperidine hydrge

5 T s g i (131 b

t enperat ure ovewdissaled inHydrotidarid addi(1 1, 2 moll) amd the solutiomwas henrednemier rbflug derr 2 h.

reflux for 30 mp, poured intg ice-watet uct ) .
extracted int o%ﬁi&“&ﬁ%f‘ﬁ? §°°l?ﬁl’7éﬁﬁ>?f°rc%?gf‘t59\ég{¢ Wa? &P eﬁtefiob\ga@m and suspended in
i nsol ubl es, was gk{drddsitietl ther. The mixture visi stitte®@¥d?1 B,Elertd afd kHedoRd Wad crystallised
evaporated to yield an oi] which op trituration with hot n-hexa ng

gave the productfogsmethanol/sther toggveghe,produgt (28.3 ghas "‘ét?“ﬁe]"@'sms m.p. 83 °

Preparati g of 4-[bis-(4-fl uorophenyl ) met hyl ene] - pi peri di ne hydrochl ori de
salt 10 . L

[err],[err]- reparation of Irid-14| s RGN -OXOR NG DINErQ g
(67 g; 0.123 rmlglggsggﬁ di ssol ved in hydrochl oric aC|d (1 1 2
nol /1) and the gride salt heat ed under reflux for 2 h. The i
sol uti on was co@ sulytidnhof 4|anhlrn'bl1nityr§ﬂtahlbrdel(@68 M@'bmmﬁtimdnﬂygiroh's B'tchlardmnlhaandlo

suspended in vdrous di et t,her.. The Yldr e r
1h, filtered af® Pﬁ%‘g‘gﬁqi‘g%ﬁ'éeg {41 el hna &itfed lokiibh e tSGoRbnd (57 b 3
to give the proauaél) aad tribtigjantifie mhmt)én anpwiralssdiciloromefhdng @0rmhiy. After 1 h water was

added and the dichloromethane solution was separated, washed with water, dried over sodium

sulfate and evaporated to dryness to give 1-(4-chloro-1-oxobutyl)-pyrrolidine, which together
with 4-[bis-(4-fluorophenyl)methylene]-piperidine hydrochloride (2.0 g; 6.2 mmol) and
potassium carbonate (2.15 g, 15.55 mmol) were dissolved in dimethylformamide and the
25 mixture was heated at 100 °C for 2 h. The solution was poured into water and the product was
extracted with diethyl ether. The organic extract was washed with water, dried over sodium
sulfate and evaporated to dryness to give 1-[4-[4-[bis-(4-fluorophenyl)methylene]-1-piperidinyl-
1-oxobutyl]-pyrrolidine as an orange-yellow gum (2.33 g). This product was dissolved in
methanol, oxalic acid (0.73 g) was added and the solution was allowed to crystallise to give 1-
30 {4-[4-[bis-(4-fluorophenyl)-methylene]-1-piperidinyl]-1-oxobutyl]-pyrrolidine ethane-dioate
salt. This material was recrystallised from methanol/ether to give material (0.85 g) which was
re-converted to the free base and chromatographed on silica. Elution with

dichloromethane/methanol gave pure material which was dissolved in ether and treated with



15 Preparation of

1-[4-[4-[bis-(4-fluorophenyl)nethyl ene] -1-piperidinyl-1-oxobutyl]-pyrrolidi
ne hydr ochl ori de salt A sol ution of 4-chlorobutyryl
chloride (0.68 m; 6,07 mmol) in anhydrous dichl oronmethane (10 m)
was added dr opwioaaosessan i ced cool ed and stirred sol uti on of PEY/BPE6HIEINE
(0.57 m; 6.83 20 nmol ) and triethylamne (1 m) in anhydrous

di chi oronet hane (10 m ). After 1 h water was 7 : added and the

di chl or omet hanenydedgehi éhforides gase The aprecipitate stmsderystaliisedafioar methanalither eo give 1-[4-

sodi um sul fate and eyapgrat t.o dr. SsS 10 give ... .

1- (4- chl or o- 1- o&&g&r@ﬁ@ﬁ?ﬂ?‘&%ﬁﬁw@?a%?@?ﬂ4'%’8‘2{%8 utyl}-pyrrolidine, ; hydrochloride ~sal
4-[ bis-(4-fl uor&gﬂmy},&m@ﬁgﬂ;_ene] - pi peridine hydrochloride (2.0 g; 6.2

mrol ) and pot assi um carbonate (2.15 g; 15.55 mmgz wer e di ssol ved

i n di met hyl f or nSimilady shedpurified fse base wapridissalyed \Rcatheviugthanol55/80 0/ )eard thef girred

2 h. The sol utign was [ l.At O r <oy

extract ed%vvi th @?%f%ﬂﬁ gtéﬁ%rg .w'{ﬁhaeso\(‘)@%grﬂf g{lg?bér}g%P 5%?%&?&2@0% ‘i“H“’\za{{' g%h,er. The
dried ever sodiprgtuct precipitatedidsfaggum ahidh evysntlised exl stiringlr Afterthe additipn/ef more ether
1-[4-[4-[bis-(4-fl uorophenyl thyl ene] - 1-piperi di nyl - . e

1- oxobut yI ] - pyrthgsekd wgs é&erﬁig‘g ﬁ&é‘%?—? %'L‘f iﬂ%[‘g’ﬁ?ﬁ'@'&°l§‘f!‘y’)ﬂﬁ“§"%‘%& Rimerifigg-1-
di ssol ved in _ﬂgﬁoh RO methAnedlipKonftCcll saff: m3. 897-¥&¢>cadded and the

sol uti on was al?’g)\s\’/lelall]t cr?}staﬁ | se ongi \fe 1- 3%
[4-[4-[bis-(4-fluorophenyl)-nethyl ene]-1-piperidinyl]-1-oxobutyl]-pyrrolidi
ne et hane- di oat e salt. This material was recrystallised from

nmet hanol /'ether to give material (0.85 g) which was re-converted to

the free base aprRAsgpIERtOgr.aphed on silica. Elution with
di chl or onet hane/ met hanol gave pure material which was dissolved in ether

and treated with WO 97/ 03065
PCT/ EP96/ 03099 pranaration : i siveridite
hydr ogen chl ori precr pi et her

to give 1-[4- (E)-2-butanedioate (1:1) salt |
4-[bis-(4 fluo e - ' i qj - i ok . g
oot U8 b Ol RRREHIPSior 23 bRl U st QUL ¥bdied Kbl OF fecicine
Simlarly the p8$ inl;dd.4mmel)aatiethghamined2 Simikoh dichlaromethined 40 mbaind¢s8y 8mosphere
/v), and the stjirred 5 . sol ut i S.tr d. wit | Uf.l .
\r/re;/%anesul phoni B BitFogen: (Thgmpriyre, was, aﬁ?’&%%oﬁﬁfﬁa&%%’ﬁﬁst‘ %?'é‘ym&e& ihén lé{'%?%&ﬁé?!nent
preci pitated astempatard/Toed K TR soldtionewasDtvashied rwithwatedf dried dvee sodidint sutfateoind
nor e et her the solid was filtered and driedlggl%jv,ie
¢ yellow oil (2.1 g).

1-[ 4- [ 4- [ bi s- (4cYapowatesiin&ivg) I-tdeshiopo-d rrxpbutybmipariding;as g pa
%obut yl 1opyrr cE> %ﬂ%ﬁgmgsf B3BRGUuRRSPRER ARyl Siperidiné. hylifochibfige (857 £C11 mmol),

prepared as described in the previous example, the above 1-(4-chloro-1-oxobutyl)-piperidine
(2.1 g; 11 mmol) and potassium carbonate (3.3 g; 24_mmol) in dimethylformamide (40 ml) were
heated at 80 °C for 6 h and the reaction mixture was poured into water. The product was
extracted with ether and the extract was washed with water, dried over sodium sulfate and

25 evaporated to give a gum which was chromatographed on silica. Elution with
dichlormethane/methanol/ammonia gave the product as the free base which was dissolved in
ethyl acetate and a solution of fumaric acid (0.25 g) in methanol was added. The solution was
allowed to stand at 5 °C till crystallisation occurred, the crystals formed were collected to give
the product (0.88 g), m.p. 145 °C.



Preparation of
1-[4-[4-[bis-(4-fluorophenyl)nethyl ene] -1-pi peridinyl -1-oxobutyl]

pi peri di ne (E) - 2-but anedi oate (1:1) salt 15
4- Chl orobutyryl chloride in dichlornmethane was added to an ice cool ed
sol ution of pi pes ke (1.8 mM; 17.6 nmol) andtrlmi'mmum

(2.5 M) in dichloronmethane (40 m ) under an atnosphere

nitrogen. The m xture was stirred for 5 mn wRil st being cool ed, then
stirred at anbi EXAMPLE 3 tenperature for 3 h. The solution was washed
with water, dried over sodiumsulfate and evaporated to give

1- (4 chl oro-1-oxobutyl ) pi peridine as a pale yellowoil (2.1 g). 20

A m xture of 4- L\Bbﬁéﬂghfnb@%ﬂ%emﬂ twMREhy! ene] pi peri di ne hydrochl oride (3.5
g, 11 mmol), repared as described in the previous exanple, the
above 1-(4-chl oMceltrcaXerwtﬂy Iaporpmrplyne Hﬂheend to adopt a vergca nos@;ionlﬂongnbé )Walimﬂa wire

P area ot Bo [ oPsEcyigiers Hondig " ritbing: dh umoie e g s sopneied 1 Be Blicisp by

The product was apomorphine-medigtel I stieufution dfhio%ﬁrhﬁé ﬁf@tdrheMﬁﬁi 'dAdps AffR6t thieSdliaibing
wth water, dried over sodium sul fate and evgporated to l_fgl ve a

gum which was Efha¥iRus o@f‘aﬂﬁé’&“’“’o [ntagpRists aBe"EP‘.M jighbit \i t’h doses not interfering with
di chl or met hane/ gginhmBéis/ ﬂi&tﬂ?na&nv& VéhdloP EmbtoP CdbFdiiasion Mg Mcee Tléﬁsé‘oﬂimiuﬁﬁk Wich
di ssolved in acetate and a solution of fumaric acid

g) in nethanol mdulat@dbslclmﬂ)v:eg behaviouionaykave antipsychotic actiyity. oned t o st and at 5
Ctill .crystallisation occurred, the crystals forned were collected to give
the product (0.88 g); mp. 145 [err]C 30 WD 97/ 03065

PCT/ EP96/ 03099 The various treatmiéhbd are randomly distributed Ayvemnthe phice) cEdch i experingent! esvisistsnof
M ce M%‘g treated with apormrphl ne HCl tend to adopt a vertical

posi tion al ong ARRrgatment groups | o mesh cylinder, standing or

clinbing. This qlveii}akEntpslprotipi 12l rﬁ.cs m&oﬁgdpérﬁoﬂpﬁnebmw&m $i¥cutaneously or being
aponor phi ne- nedi at ed stimul ation of dopanine receptors. drugs affect

the clinbing 2 control graupof 1 miceyggeiving,2nemesrhine sag%mpgslsgenﬂew&tcmwm ingheing

It in dosps not qisBliRY 4! dodtholthd £ 12 SHQNLERRAS i€ tanf| 1% 2BApBnd

not or coordi nati osn ﬁt ?n é:g%o esthrgl(’)Pr?pgunds whi ch am&b y | at e % .

cl i mbi ng behavi euhcumgoublme being icompownsk groupscafi 12 mige recgiving apomorphuh@umanmsly

treatnments are W gg"?dt& ted over the mce. Each experinent consists

of 1+n"UT €2t TER grou 1 being a control group of 12 )

m ce receiving ﬂam‘mqntslmpafmlmﬂdam:biwsemmﬁbawbusl y or being

g(r)gt[ |r 3' %r gglpngtrhe %mcrg grg nrla%(c:e%l addn\gelafe%n?esp Qén?peou% l?ng %Iﬁ I3 ?suatir%misatnd Vel})]cuganeously
20 and the mice are placed in small Macrolon cages of 17x11x13 cm, 5 mice per cage, or test

compound or vehicle is administered orally and the mice are placed in Macrolon cages of
29x11x13 cm, 5 mice per cage. After 30 min 0.75 mg/kg apomorphine HCI is administered
subcutaneously in mice treated subcutaneously with vehicle or test compound, or 0.75 mg/kg
apomorphine HCI is administered subcutaneously in mice treated orally with vehicle or test
25 compound, and the mice are placed 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
1 or 2 paws holding the wall score 1
30 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.



15 (usual |y 4) conpound groups of 12 mice receiving aponorphi ne and

test conpound subcut aneously or being conpound groups of 12 mce
recei vi ng aponor phi ne subcut aneously and test compound orally.
Experinments are performed in 3 runs of 20 m ce each. The m ce are
mar ked and wei ghedroaest conpound or vehicle is admni stered pofyepdsmseous!| y
20 and the mce are placed in small Macrolon cages of 17x11x13 cm 5
m ce ‘per cage, or test conmpound or vghicle is adnministered orally
and the mice are placed in Macrolon cages of 29x11x13 cm 5 mce

per cage. After 30 mn 0.75 ng/ kg aponorphine HCl is adm nistered

subcut aneousl y Far pachdreatmesnt gtoup (e teamesores Py push is, deteratinedoiThe score of the control
conmpound, or a i r

subcut aneousl y ; %Qéé.ﬂ? Peegttlga ' (l)roafngp P@ﬁﬂsgm éetﬁ(—)rrﬂg d r%lg p%ggmup is expressed
conpound, and tlaethmpesemgqylealhedomtmigmlmual ly in a wire nmesh cylinder
(dianeter 12 cm height 14 cm. At 10 mn after the treatnent with
aponor phi e the clinbi ng behavi our of each nouse is observed and
expressed as a gu@ rr&ultaemﬁsdﬂeﬂ%i the! ﬁiﬂseﬁpiehtodungﬁuﬁisaﬁe denoted in TableAT fﬁﬁﬁmﬁl@ous
the fl oor score aws_ hol di ng the wa

score 1 30 administrationof test mﬂlnﬂung) andlablg I} (oraléélawtrzﬂon of test compoung). 20

mn after the treatnment with aponorphine the clinbing behaviour is observed

and scored agai n. WO 97/ 03065

PCT/ EP96/ 03099 9

For each treatnent group the nean score per nouse is determ ned. The score
of the control group should be at least 1.0; if not, the trial is
rejected. The final result per group is expressed as the percentage
over the control group. 5 The results of this test for the present
test conpounds are denoted in Table | (subcutaneous adm ni'stration

of test conpound) and Table Il (oral admnistration of test conpound).



WO 97/ 03065 PCT/ EP96/ 03099

10 - CLAI V5 1. A diphenyl nethyl ene piperidine derivative of
the formul a [err] 5 wherein nis 1 or 2; or a
pharmaceutically acceptable salt thereof. 2. The

di phenyl net hyl ¢yso7mbgssr i di ne derivative of claim1l wherein bady/Kresrgaveane
atons are 10 attached to the para position of the benzene rings.
3. The di phenyl net hyl ene pi peridine derivati¥® of claim1 or 2 having the
fornul a CLAIMS [err] 15

1. A diphenylmethylene piperidine derivative of the formula

5 )n
wherein n is 1 or 2; or a pharmaceutically acceptable salt thereof.
The diphenylmethylene piperidine derivative of claim 1 wherein both fluorine atoms are
10 attached to the para position of the benzene rings.
The diphenylmethylene piperidine derivative of claim 1 or 2 having the formula
F
== N\ .
\_/ \70
- o
F
15
or a pharmaceutically acceptable salt thereof.
The diphenyimethylene piperidine derivative of any one of claims 1-3 for use in therapy,
in particular for use as a dopamine antagonist for the treatment or prophylaxis of
20 psychotic disorders.

A pharmaceutical composition comprising the diphenylmethylene piperidine derivative of

any one of claims 1-3, and pharmaceutically acceptable auxiliaries.

R T




or a pharmaceutically acceptable salt thereof 4. The
di phenyl met hyl ene pi peridine derivative of any one of claims 1-3 for use in

t her apy, in particular for use as a dopam ne antagoni st for
the treatnment or prophylaxis of 20 psychoti c disorders.

5. A phar nacewbiem@dessonposi ti on conpri sing the di phenyl net hPCEER6/03099
pi peri di ne derivative of any one of clainms 1-3, and

phar maceutically acceptabl e auxiliaries. 11 WO 97/ 03065

PCT/ £P96/ 03099 11

6. A method of preparation of the di Rhe_n | met hélL ene pi peridi ne _derjvative
of ahy one of 6. A method of preparstipniof] e\ﬂwgwﬂmﬂ lefecpipeyidine derivgjjve of any one of
4-f 1 uor ophenyl) net hyl: 2] L e Rl 3.8 65 &lithioloBi: thyl iperidi 4 st thereof

Y 30BEE k82212 oF Sttty iprins o i e

condensed with 1-( utyl )y pyrro I ne (n:
1- (4- hal o- 1- oxobut yib )eondensed with 1-(4-haloi-exdbutyDpyreolidine (witidreri -(4ehalp-]1-gxabutyl)-
sui t abl e Ral ogen atom such as chlorine, .brom ne i.0di .
after which the co e d2d; ey Sinchale fs %, filtable HRlogen. ptom,such as chloFRE) iSinine or
pharmaeeutical |y jodine, after which thé ¢Sitpéifad @btaitledl is optionally convertéd into Apharmacditically
t he di phenyl nmet hyl engwgk& di ne derivative of any one of clains 1-3 for

A%

eri
the 10 $te of a nedicanent for the treatnent or
prophyl axi s of psychotic disorders.

7. A use of the diphenylmethylene piperidine derivative of any one of claims 1-3 for the

- 10 manufacture of a medicament for the treatment or prophylaxis of psychotic disorders.

A N



