; st e3ePPM : 06TP5>26 MAY 2002 WO 99/ 24436 PCT/ DK98/ 00480 6 MAY 2002
1'-j4-[1-(4- Fluorophenyl)-1Hindol e-3-yl]-1-butyl]-spiro[isobenzofuran-I{3H
); 4 pipérid@g@bﬁnxprohalogenides 5 The present invention retebESs/ 0880

hydr ohal ogeni des of 1

|"-[4-[1-(4-fluorophenyl)-1Hindol e-3yl]-1-butyl]-spiro[isobenzofuran-1(3D,
4' - pi per !ld[40ﬁl(4WlE&o‘B}fﬁiﬁﬁi‘hﬁﬁH&le-}t}mji-‘Bhfﬂmﬁroéﬁbbéh}igﬁﬁhQQ'(§H)§‘4>L d,

phar maceuti cal conpositions containing the acid addition salts and the use
t her eof piperidite] hydmbnalwgenidés psychi ¢ and neurol ogi cal di sorders. Background
of the Invention International Patent Publication No. WO 92/22y4 di scl oses
a series of sigma receptor |igands which are considered useful for the
treat MenfrhObrefent ANAR R reRB%GH h?dr@ﬁﬁoé&%lﬁ'&@bpg"-%qh -(@dirRerdpRESyl)-Thanghg-yct ure
activity relationship of these conmpounds has been further ‘i nvestigated by
Per r ejaayid;!-tutylgspia[isobedzofiviad- 1 (et fiD@i8jneB Svithl hydypchlogie8hgdoBrontis @Gne of

t he conppunds herein, which i.s the.subject.of the pr nt invention, has
Lhe geneRYIroRgH s PhgeRsapomppsifions conipiping (o agl A se Ly ehinF ee

Per r egaagfireod for@le tlatmend of hic ERBurdiO88al dB38rdeksl, P. 1998-2008 to be a
potent and sel ective signal "'ligand. Furthernore, the anxiolytic potenti al
of the conpound was tested in the black/white exploration test in rats,
which is_a aniqyl &pgel Q!edictive for anxiolytic activity, and was found
to be acPRrYEETgURY oLthe IPYRMti9R e 1 ange. 25 Evi dence has been presented from
studi es of the biology and function of sigma receptors that sigma receptor
| i gands may be useful in the treatnent of a range of psychic and

neur ol ogi i i: ¢ NG hosi & el : h as
yst oni 4L P S (e BeT e PR B S e iy o
and not owhitihstreicdraiderd uasfsbior dtecickatmidnh ofHurange gf peyckic ghd meerotigicibdisatitre’ s
syndrone.and i n Parkinson's. disease, (Wal ker, J. M et Phar macol ogi cal
o eve. TRBGHUCHES SRy ToGT oM, GrEneP TRbat B PEgh AT apeges By
clini cal lpyredaanasy. ef sieotakd de. 199atgrmmtp abopsysshoses (Snyder, S H,
Largent, B.L. J. Neuropsychiatry 1989, 1, 7) and a group of 5 sigma
recegfor |igands have been described to show antihallucinogenic activity in
ani mal I ' J ubl, ¢ i 2 j

recopt or O garite CREKARY] 808, WAL id Wl ELL B8 e M HNE A0 e 2oHER.
NMDA r ecépimita medi at ed events in the brain and to act as anti-ischemc
agents inin vivo tests (Rao, T. S. et al, Mol ecular Pharmacol ogy, 1990,
37, 978). In addition to ischem a they may al so be useful in the treatnent

Qs T
F M

This compound was shown in Perregaard, J. et al., J. Med. Chem. 1995, 38, 11, p. 1998-2008
to be a potent and selective sigma ligand. Furthermore, the anxiolytic potential of the
compound was tested in the black/white exploration test in rats, which is an animal model
predictive for anxiolytic activity, and was found to be active over a large dose range.

25
Evidence has been presented from studies of the biology and function of sigma receptors that
sigma receptor ligands may be useful in the treatment of a range of psychic and neurological

disorders, including psychosis and movement disorders, such as dystonia and tardive



convul sion. Also, sone sigma receptor |igands have been found to ghew 2002
anti-amesic effects in an aninmal 15 nodel (Early et al., Brain Re

1991, 546 , 2@b988eps Sigma |igands have been shown to infl ueco@roenisal
acetylcholine levels in aninmal nodels (®htsuno et al, Brain Research 1992,
575, 31 S-319; Junien et al, Eur. J. Pharm 1991, 200, 343-345) and may

t her ef or editRsipObed trh@br idistirbanckd @adobRtdd Gith SHOMtirRtAERAbiea &f Thlette's

Al zhei mer type. 20 Finally, some guanidine derivatives having signma

recept or 8ddrame gndig\Rargeson Gdiswepoedalkern I oM. sisdf flarggcalngical éw-@g, 1990,
(I'nternati n i I -No. : r.ci ngl a_conpound
whi ch act 29’&%{5 éﬁ???ﬂ %%f%i%lgag%h@plrl cgﬁ%%éﬂﬁééuyc@%% Sgﬁleﬁg? gﬁ&}%eaﬁ%en ystem
i s bel i eveflpéyehdes gSnydet, 9Mi, dlargens B.D. Vh¥edropptiiem 1089,a0)Xh) ey ,a @) 0BOSI S,
epi | epsy, convul sion, novenent disorders, notor disturbances, ammesia,

cer ebr dvasiguirdecegios digaeds, hayehepn dessrbert foashow ARtIRERGRSERIFHRCNIY iPaRiRIzhson' s

di sease. I ' 1- (4= f I |)-1H

i ndol e- 3- a&??l%-a‘ége{%%?&ggmr%[?lgsbg%létglozno %rwggg%q%lM' -piperidine] is an oil
and as such not useful for the production of solid pharnmaceuti cal
preparations, such as tablets or capsules. As oral admnistration of a

sol i d ent sigimd feckpi6r n%ﬁfd@rme Ad0b 48R STep S BN be NhvdRddh 0 nfodtlatibe of NMDA
adm ni stration of a pharmaceutical, a solid formof the conpound, suitably
a phar mac &septeninediatgd eegntsipl the Brainand to agtas 4ti-isehemig@gons pyi3gvo tests (Rao, T.
PCT/ DK98I1 QO e ' o b i 140 I ' S.10r

il uents Sndt Fobliieng dap gt B0y 37 ST ko, HRRESY B il e
desi r abl eusehileinc thepweantent | of- fther( such- XTI A uetepphangdidted edents, e.g. epilepsy and

i ndol e- 3-yIrL- 1-butyl]-spiro[isobenzo furanl(38, 4" -piperidine] was discl osed
for the fPrPEfS9%e in International Patent Publication No. 5 WD 92/ 22544
(compound No. Sa) in the formof the oxalic acid addition salt. Another
acid addition salt of 1'-[4-[1-{4-fluorophenyl)-1H _ . _

i ndol e- 3- Wljo, sorheisighk picptof iligatsis fzvd beearfour(d3id) shaw-gutipentiedic reéfects imamkhyimehe

fumar gt.e has en. di scl.osed in Pe g t al., J. Med. Chem 1995,
38, 1%% p.m%E@?abﬁtBa. R au 5segﬁftﬂlei){?§’§§q'%lflzlgt6$ of both the free base and
the fumar &i@nd §gMEIE hal©BeersHUWOPRY nylubdte Cdenirsl dcagidholife R8BI Al dniBaNRbAE Se
t he bi oavaj | abi hty of the drug. Furthernore, experinments in rats and dogs

have i ndi éXeEune et §lnBrady Repesachal 93057 1y3 163 1PhBinisinelrdht £t/ Phary 1991, 200,
- (4f 1 uor ophenysy ml %aynﬁakﬁ-rﬁﬁwekaéﬁ@my kﬂe.‘t%ﬁhﬁe{ﬁ[ bF%‘HﬁE‘E%H{tﬁ%fjche Alzheimer
e]. 15 It has , be

(3H), 4" -piperidin oW, Ssurprising en found that the
relative Wymavailability of the hydrochloride of 1'-[4-]
1-{4- youor ophenyl ) - 1H-i ndol e-3-yl ] - 1- butyl ] -spiro[ i sobenzof uran-1
(3H),4" -piperidine] is three tines larger than that of the fumarate salt.
20 The hy®ietly| mdguaaididd@erivananthating algta feastor 450Ky @dvavbdeardisdsedid bé y
conpared to the funmarate of . o
1' - [ 4- [ 1- et} sonsighdiss (ntematipgd BatentPubligation o WP 9411468) i sobenzof ur an- 1( 3B
) 4'

Accordingly, a compound which acts potently on the sigma receptors in the central nervous

25 system is believed to be of potential use in the treatment of anxiety, psychosis, epilepsy,
convulsion, movement disorders, motor disturbances, amnesia, cerebrovascular diseases,

senile dementia of Alzheimer type and Parkinson's disease.

The free base of 1’-[4-[1-(4-fluorophenyl)-1H-indole-3-yl}-1-butyl]-spirofisobenzofiran-
30 1(3H),4’-piperidine] is an oil and as such not useful for the production of solid
pharmaceutical preparations, such as tablets or capsules. As oral administration of a solid
entity is the preferred and most convenient method for the administration of a

pharmaceutical, a solid form of the compound, suitably a pharmaceutically acceptable salt



-pi peridine]. The Invention 25 According to the present invention tn¥ay 2002
hydr ohal ogeni des of 1'-[4-[1-(4-fluorophenyl)-1H

i ndol e- 3-yl ] -4olybyskl - spi ro[ i sobenzof uran-1(38, 4' - pi peri di nepCWDK8/HW@RY oved
bi oavail ability has been provided. 30 I3 a particularly preferred

enbodi nent of the invention the acid addition salt according to the

i nvent i on thePedfehidl GaP 68 nfikédI®itBfvarious adjuvants or diluents and formed into tablets or
1'-[4-[1-%4-f[uoropheny[)-lk#indole-3-y|]-|-buty|]spiro[isobenzofuran-l(Sl-
1), 4' - pi pétlediingapsules, is-highdy/desigblep 997 24436 4 PCT/ DK98/ 00480 | n anot her

?[‘Bgﬁ'{)gﬁg@?; _cthr'x%ollchx ent-L o I8 Rb&SnEQ 1t 8- e 2009 86 Ofirkisob b dhrdn?

i ndol e- 3- Y3l Bierildlrep Mak alstiosdacioz tieUirantirhé BHintekhatiphpleRdtelit Paplicalibe No.
invention also rel ates tocPharnapeutical conposi tions containing the

hydr ohal 0d¥Ri9882544Epmpowtd Nada) imtbafara ol Sepraheacidaddyionsgll. salts for the
preparation of pharnmaceutical conpositions and the use thereof for the
treatment of anxiety, psychoses, epilepsy, convul sion, novenent disorders,
not or di StAGRRNCERId aRDESbR, BRI ebf ovass - flbrgtanys | Hsaddle-8-yipmaahija of
Al zhei mer type and Parkinson's disease. "~ As used herein, a )

hydr ohal ogpirelisebeszofiranc W34 -mipenidieglo gy Ythe Humagdl das- beep- displgssgd) Jin

spi ro[ i sohenzof n- 1 ( o] i dinel < e hydrochl oride, the
hydr obr om!%grerg araH# S %lydfs!(??eg'd?ﬁ g gﬁéé’%’ f, p%@szOBQ

1'-[4-1p1- (4-f 1l uorophenyl)-1Hindol e-3-yl]-1-butyl]-spiro[isobenzofuranl(3H)
, 4" -pi peridine] and includes the anhydrate, the hem -, nono- and di hydrate

t her eof adhaeqyeonssaddiiliornf Hothiibs Ges basq sndrthe fymaats Faicoy oM, d @5PSEY HhdiAg t o

he i . b bt ai . f v -fl 1) -
s e

hydr ochl ofrht§, anly @6g@bRAR hidRatcly Slrimhiedi Bioaedidbiitp &M tHenairiarse! yEent-[4-Oldsoned
by precipitation, 1solation and optionally recrystallization by known

met hods arfofaphered) Hédndelc3-wHr sbutylbapiptlispberzp@radr N3&d titperidinedduct by wet
or dry,mlling or another convenient process, or preparation of particles
froma sol vent-enul sification process Precipitation of the hydrohal ogeni de
addi ti on dehds rdosv, pl@fieinaly| Yeepdouiridetlatatié rdlativerbiéanaitabiliplo¥ etet hydeochlorids of ner t
pol ar sol vent such as an al cohol ée.g. et hanol . 2-pragpanol_and n-propanol).
25 Accor dilmdd b{-Reorppieanb i &hindels drd by yéhirirelisagenzofuran-1(3H),4"-pipendine]
1'-(4-[1-(:4 Vb ) - o) e- 3- 1-butyl]-spiro[isobenzofuran-1
(3H), 4" - pil%g%%eg%éegﬁgg%fh%‘e&glddﬁ% %E‘gﬁg a|lth any suitable way e.g. orally or
parenterally, and the salt may be presented in any suitable formfor such
adm ni stration, ..in the formof tablets, capsules, powders, syrggs or

sol uti®¥ns BE @Sr‘?fi.h ¢ Sif Shes invptianrglen. hRvsnimmse wef oy 2l SPIUbAY Gomracdordince
b th g ! o0 fhe i _ ! 0 !
e PR O PR el 0

adm nistered 1 n the tic ty) suitably“as a
t abl et or -pipeagigeil e.

The Invention

25
According to the present invention new hydrohalogenides of 1’-[4-[1-(4-fluorophenyl)-1H-
indole-3-yl}-1-butyl]-spirofisobenzofuran-1(3 H),4’-piperidine] with improved bioavailability

has been provided.

30 Inaparticularly preferred embodiment of the invention the acid addition salt according to the
invention is the hydrochloride of 1’-[4-[1-(4-fluorophenyl)-1H-indole-3-yl}-1-butyl]-
spiro[isobenzofuran-1(3H),4’-piperidine].



WO 991 24436 5 H MAV ~nn~ PCT/ DK98/ 00480 Met hods for the preparati oMY 2002
solid pharnmaceutical preparations are well known in the art. Tablets may
t'hus be prepavesayssm xi ng the active ingredients with ordi rrETYOKAGOAEANt s
and/ or diluents and subsequently conprdéssing the nmixture in a convenient
tabl etti ng machi ne. Exanpl es of adjuvants or diluents conprise: corn

starch, llacimser érﬁidauﬂant%mﬁﬁnﬂﬁzmmrﬁtr@ﬁéﬁtt@ thg elyddbrémideast aSg4-[gyars, and
the Like. Any ot her adjuvant or additive such as colourings, aromns,

preser vatﬂWé@he@tl}:lHﬂ&iPl‘%ﬁﬂH Inbutyid spirefisebsrgatiranhBH). hepipandingorpat i bl e wi t h
the active ingredients. The salts of the invention are nobst conveniently
adm nistered orally in unit dosage forns to such as tablets or capsul es,

cont ai ni rithetifentioh iake relAgk €6l pRitnatdutiodl RMPAsitions emtAkiap tthél Bydighalaydnky t o 25
ng/ day/ kg body weight, or between 25 pg/day/kg to 10 ng/d ylkg body wei ght.
A sui Pablsaltyar| e dnesations apdttheane 1ofothgnilty ofor 1y dEsparatine ofnpbmeenitgrl | be

sty b b L o0 Sl e TURREIFTELERARY piRhobe, st ved

e fumara

i ndol e- 3-c)bhiru1§mﬁ)Uﬁl}ﬁ/e]méhpIdisbfdeS@bﬁditaDﬁlstLﬁbhniei 3hnedia - pérpioi ahicnlal disemsebe
prepared as_described in Perregaard, J. et al., J. Med. Chem 1995, 38, 11,
p. | 998- Zouid demsmtioahdizhemer type awdBarkingonds diseases- (1- (4-f | uor ophenyl ) - 1H

i ndol e-3-yl]-1-butyl]-spiro[isobenzofuran-1(3H), 4" -pi peridine] 25

"-[4-(1-(4-fluorophenyl)-1Hindoi e-3-ylJ-1-butyl]-spiro[isobenzofuran-1(3H
), 4" pipeAd didihereinl aetydthalo@hi@) oWa$-[&@Bpﬁﬂﬁ&dpﬁeﬂyl\)vammdéB@yml)bLﬁ}ﬂ}l
ethylacetate (350 m). The m xture was made al kaline

addi ti on S@frOBwhémﬁrrat é@%&u@l@e@dlg%idnw mﬁdbb@cha@né §thry¢ri0éa>rmﬁ? ior th§| |

sol i ds ; o ate
(2x 100“ﬁbﬁnﬁb§§fhe cohbppgjggﬁéa mg q-@??g§$%§g§%§%§?§%§

sul phate QHﬁm’dp@M&mw] ah@éhcludey &Quﬁhydratﬁ ﬂlﬁ(@\‘ﬁexﬂﬂpﬁwm &l AlJJhteGhéredt 49

K98/ 00480 Exanple 2 -[4-] 1-(4-fluorophenyl)-1H

i ndol e- B'Vﬂlmmmb@FVﬁwﬂ%ﬁ1ro[|sobenzofuran 1 (3D, 4' piperidine],
hydro&hlorlde 51"'-[4-[ 1-{4-fluorophenyl)-1

H i ndol e- 3-yl]-1-butyl]-spiro(isobenzofuran-1 (3D, 4'-pi peridine] (10.3 g)
and 2-pr onmq}deo}(aﬂc@&wés)acmﬂmg hie eedtlventiof ﬁfab'me obldivedsyl tidatfentvds’g-{powed to
cool to 45 C. Aqueous hydrochloric acid (2.2 36% was added dropw se

and a pr e(érfbloF%({hénbd}*Wﬁ@oﬂq $vH- lcb‘#ﬁ‘drﬁwdo[wageﬂ%@h@dm & PengsigEIssi on Wadls
heated t Oh}rd%éh%caﬁﬁir%r!)rgweoq hglﬁro? (f?cl, a&c? in an inert solvent followed by precipitation,

isolation and optionally recrystallization by known methods and if desired micronisation of
20 the crystalline product by wet or dry milling or another convenient process, or preparation of

particles from a solvent-emulsification process

Precipitation of the hydrohalogenide addition salt is preferably carried out in an inert solvent,
e.g. an inert polar solvent such as an alcohol (e.g. ethanol, 2-propanol and n-propanol).
25
According to the invention, hydrohalogenides of 1’-{4-[1-(4-fluorophenyl)-1H-indole-3-yl}-
1-butyl]-spiro[isobenzofuran-1(3H),4’-piperidine] may be administered in any suitable way
c.g. orally or parenterally, and the salt may be presented in any suitable form for such
administration, e.g. in the form of tablets, capsules, powders, syrups or solutions or
30  dispersions for injection. Preferably, and in accordance with the purpose of the present
invention, the salt of the invention is administered in the form of a solid pharmaceutical

entity, suitably as a tablet or a capsule.



t o anbient tenperature. The suspension was cooled in ice, filtere&dvwfboend
dried. Yield: 10.1 g (90% . The salt is a nono salt and according to our
investigati omo @nsmehydrate. KF: 0.51% HPLC 100. 8% DSC (orf§&{DHE4N480" X)
222.5C /223.8C. CHN (cal cul atedl measured): C. 73.38/73.13; H 6.57/6.56;
1VT: S.70/5.80. 15 Exanple 3 1'-[4-[1-(4-fluorophenyl)-1H

i ndol e- 3-Mettheds- fouthel grefsypation] dfsobeé pratfacamed (pBddprationpamperdlidinosdn inytble ador omi de
20 1

1-(4-f1 udlga@}:ﬂ‘FeHW)‘h‘iﬁ—P? RERREEabY M ipe ghie FrY vesiBereg P oBEh A firanadjuvants

(3D, 4’ - pi pgft dh ek (éndoé Beqthl) &MbrésinkORaNAleuE 1R 71 donVes ,ﬁtwraﬂ, nd
heat ed unti IO tﬁieEl 0|s ! e%so %/ed ,&qlsjle%us hydrorbromcozralm E:( 8¢ ga %
HBr) was raghiied. drﬁxpmpbe amddjavqmtemrpd:tuante @Imnrhe toml etachnpatesd, \t\d&mﬁ or mad

Mor e 2-propanaql e m) an dr obrom ¢ 7 HBr) was added to
t he stpéHﬁ“Sﬁumﬂg?é‘aéﬁsﬁfi% C'i%& 4851 H‘ﬁ ?kc‘?eiﬁﬁc?ﬂ??ﬁé‘d{ﬂv@%‘l i #ddityeos was
filtered [

1-{4-fl uosgg%ﬁg%gloqﬁhgflafl(gé?gﬁ%&%@& E)eltjct yxﬂg){ zsﬂslo rbg[lllssegbper?l\gg?durﬂgrtl-ﬂiey e

(3H), 4' - pioppeaiide mith theyatioe aoggrefgents.f i MAY ~ (1 O? WO 99/ 24436 7
PCT/ DK98/ 00480 1'-(4-[
1- (4-fl uorophenyl)-1Hindol e-3-yl]-1-butyl]-spiro[isobenzofuran-1

(3H), 4" - pmesrau%ﬁale 1(13‘61‘9109’31'9'1140)5t @d}féer%ermyomnﬁﬂs@re@l&am In W%? d§§a‘25 rf&%sand

heated until| the oil di ssol ved. Aqueous hydroi odic acid ( %
H) wis auidieds dabdqm/\psea;anhts,ccrqnsatuah& theef active lmgrtdleltaorquo@mmvaf@rrf aborédO Mor e

cutponal or vk B, BRRa e Rd dlRTuG e e T EnR LS S By © 1

filtered »oélthtaﬂqudz[m&@lm1&1&@}5%&@4%|1Iota>adatsyq1\wd1a9 After nultiple
adm nistration in Beagl & dogs, the bioavailabiiity of the salts of

-[4-[1- (4
quoro he 1H-i ndg] e-3-yl]-1-butyl]-spirofisobe ofuran13 i perid
i nej wgs i%’é’ ‘?Qj’&t\égl g% ‘Hé@]ﬁ‘ﬁ%b tth%nd’llkh g Rf)ﬁg% 85 SRS ( ng'lﬂ'idg" IOeach
consi $§ i NngnSfuAyingag! e dogs (2 males and 2 females) were used in the 15

study. The dogs in the i ndi vi dual groups were given single daily doses of
10 ng/ kg/ day (calcul ated as free base) of the funarate and the

o113 but P19 el idohkbEr i AR Fifer N LB Snapralinerrtye 20
Bl ood sarrr{i391§4f flbeﬁcﬁﬁé}rﬂaﬁrlﬁpﬁr@ﬁrk@ﬁs WELELH AVWPerfe Rt Nt taSY. Al MBhsm at

specific nom nal tine points before and after dosing on each day and
anal yzed 1895ngg, I-HP,Lxcl9%§®08°(npma1J@d 14f).

20

Example 1
1’-[4-[1-(4-fluorophenyl)-1H-indole-3-yl1]-1-butyl]-spirofisobenzofuran-1(3H),4’-piperidine]

25 1’-[4-[1-(4-fluorophenyl)-1 H-indole-3-yl]-1-butyl}-spiro[isobenzofuran-1(3 H),4’-
piperidine], fumarate (69 g) was suspended in water (350 ml) and ethylacetate (350 ml). The
mixture was made alkaline (pH 10-12) by the addition of concentrated aqueous sodium
hydroxide and stirred until all solids were dissolved. The aqueous layer was extracted with
ethylacetate (2x 100 mi) and the combined organic extracts were dried over sodium sulphate

30  and evaporated in vacuo.



25 Four male and four fenale purpose-bred Beagl e dogs al | fron1|ntéi¥§hﬁ§r_
Ltd., Huntingdon, UK were allocated at randomin pairs to one of the t

study groupswoAsr4dbe start of the treatment, the dogs were SSBP&WWE?%I y 12
"- 38 nonths old and wei ghed 9.8 - 13.06kg. 30 H rev ~nm WD 99/ 24436 8
PCT/ DK98/ 00480 Dose and Forrmul ati on Single doses of the different salts
corr espoRdamgle¢d 10.0 ng (21997 nnol ) of 1'-[4-[1-(4-fluorophenyl)-1H

i ndol e-3-yl]-1-butyl]-spiro[isobenzofuran-1 (3H), 4" -piperidine] 5 per kg
body meight were accurately weighed into gel ati ne capsules. The cal cul ated

amount s 914 Ast- GOMANAG)ALEACR- Ana. IS Rphanel-onrbadrcuglant s measured

at study s a t. e test aninmals were dosed once dai'ly between 08:00
and 09: OPipeddinblphydrotidetide f or 7 days. to Bl ood Sanpling and Serum

Preparati on Bl ood sanples (approx. 3 m) for serum preparation were drawn
tom t he jugul ar vein of the test animals at the follow ng nomnal tine

poi nts b@f an @ékﬁhySQW iado1e3- ﬁ?f' But‘}ﬁ)ﬁpBé[?soQ@ﬂkoﬁlrarB@{]%% -plperidineP. 4.

6, 8 and er” dosi ng. efore and 3 hours after dosing.
Day 7: B(a]f(b3 g) a.n‘kl, 2-prop3nold (10® mB wleheaEA to 4gux7 Thersdludien vagradlowd &y catdsi ng
The tine p0|nts above c rrespo

4 ,
48, 51, 1245 %5 Agpeougdy ff?’@‘m? Qfeg (219312” b-"%zf‘g Waf&édedﬂ{‘?l’w’i%mp igﬁc‘Pi‘%"f 0%156
168, 192 e%hﬁe Mhoadd ?Jig%rﬁeéf’f suEd?:ﬁmBﬁ (il heess B0k gayalbwedlis c6xa6t

bl ood sarrpllngtlrres or each relative to the first dose were recorded.
25 Bliood asiaispt eapeetee arrhe)mdertsmnod/astco@ltd moioen filenqslerfhang driddolYigddy 10.Dg

m nut es sanp| i ng e clqtted re.centrifuged at 1000 g for
15 m nut éo a)ndnéeéﬁ]él‘saac’é‘ﬁ“%éatl@ﬁ‘gtafcﬁf;@’?%ﬁoroélﬂl vvﬁtglaté%fﬁafl 5{’ (&EI es. Serum
sanpl es yar6 s3bPad lodPRr BYC (didealin) bbo sbysiec. Drug Assay 30 The

ser um sanpl es obtai ned were anal ysed for content of
- [ 4- [ 1-QEN {datemiaophrasashied L i: 73.38/73.13; H: 6.57/6.56; N: 5.70/5.80.

15  Example 3

1’-[4-[1-(4-fluorophenyl)-1H-indole-3-y1]-1-butyl]-spiro[isobenzofuran-1(3 £),4’-piperidine]
hydrobromide

20 1’-[4-[1-(4-fluorophenyl)-1H-indole-3-yl]-1-butyl]-spiro[isobenzofuran-1(3H),4 -piperidine]
(1.05 g, oil) and 2-propanole (10 ml) was stirred and heated until the oil was dissolved.
Aqueous hydrobromic acid (2.5 ml, 47 % HBr) was added dropwise and a precipitate of the
title compound was formed. More 2-propanole (5 ml) and hydrobromic acid (2.5 ml, 47 %
HBr) was added to the suspension. The suspension was cooled on ice and the precipitate

25  was filtered off and dried.

Example 4

30 1°-[4-[1-(4-fluorophenyl)-1H-indole-3-yl]-1-butyl]-spiro[isobenzofuran-1(3H),4 -piperidine]
hydroiodide



i ndol e-3-yl]-1-butyl]-spiro[isobenzofuran-1(31k4' -pi peridine] by a6 MAY 2002
pseudo- nor mal phase 6 MAY 200Z WO 991 24436 9 PCT/ D K98100480 HPLC- net hod

‘after |iqui dwoisgaidséextraction. 1'-[4-[1-(4-fluorophenyl)- 1RCT/DK8/00480

i ndol e-3-yl]-1butyl)-spiro[5-fluoro-isobenzofuran-1 (3H), 4" -pi peridine] was
used as internal standard. Serum sanples were anal ysed for content of

1' -[4-[ 11¢ls-[ }(&&Wp@nwl)-lﬁﬁpdole-&yl]-1-butyl]-spxro[lsobenzofuran-1(3H),4’-p1pendme]

i ndol e-3-yl]-1hutyl]-spirolijsohenzof uran- Ll peri di ing the
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liqui d chpesrat QgEaRENE atitiRl Ghl, 9t $10HT) Ref eddel cRoBvbS bad eeystals of 4hd title
1- (4-fluorophenyl)-1 Hindole-3-yl]-1-butyl]-spiro[isobenzo furan-1
(3H), 4' ptqrepdudil rveds, formeesar¥pwe, 2-propanojes(1p mg and hydrobromic acid (4 ml, 57 % HI)

(. SRR ot L. el AR B G

(31, 4" - pripeed demall dsd.abi | i si ng agent). Extraction, procedure 15 Ethanol (50
p.1), 100 p.I 2 N NaOH and 4.0 m n-heptane containing 1% i sobutanol was
added to serum sanples of 500 pl. The sanples were shaken for 15 m nutes,

centri f”g?ogv‘;ﬁ{biﬁw”ét“w es at approximately 2000 g and then frozen in an

et hanol The organi c phase was transferred to a clean test
tube and evaporated under nitrogen (N2) at 40 C. The residue was dissol ved

in 150 ul nobile phase.for HPLC (se, bel ow). and 75 pl .anal ysed by, 2o HPLC.
HPLC tret AEET iRt admimisalorin Bearfsalogh po bioRgR @tﬁﬂ%@@ Séﬁﬁﬁgéi'{"i'éﬁ(%bi l e
phase fl t 1198 130 _Liji 8GR R 1N &fi - W sil ( X 4.6
nm LD. , gﬁ%roﬁﬁép@?)tlllg gg%%:%g@é%%yéf%ﬁﬁéﬁ %I l e oﬁﬁ’%{i‘%%ﬁ%ﬂ\ﬁ%&!ﬁ?ﬁﬁ%‘] acet ag‘;eag( 98: 2
v/ v) 1. Oinvkétigatedfek dexcabakincie followeingatudpn: 257 run, Em ssion: 380 nm 75 pl

14 min 6 MAY 2002 WD 99/ 24436 | O PCT/ DK98/ 00480 Retention tine:
1'-(4-[1-(4-fluorophenyl)-1Hindol -3-yl]-1-butyl]

spi ro(i sehg ?& r aln Lndtingd o BLPBEA P38t (2 Raléds MdD females) were used in the
1'-14-] 1-(4% J%%ophenyl )lPiH-i ndol ~3-yI] ( 1- butyl ] spiro[5-fl uoroi sobenzofura
n-1 (13H) sdy.pi peridine] (I1STD): ~ 6.5 mn. All serum sanpl es were anal ysed
as single determ nations.

The dogs in the individual groups were given single daily doses of 10 mg/kg/day (calculated

as free base) of the fumarate and the hydrochloride of 1°-[4-[1-(4-fluorophenyl)-1 H-indole-3-

yl}-1-butyl]-spiro{isobenzofuran-1(3H),4 -piperidine] for seven days.

20

Blood samples for serum preparation were drawn from the test animals at specific nominal

time points before and after dosing on each day and analyzed using HPLC.
Test Animals

25  Four male and four female purpose-bred Beagle dogs all from Interfauna, Ltd., Huntingdon,

UK were allocated at random in pairs to one of the two study groups.

At the start of the treatment, the dogs were approximately 12 - 38 months old and
weighed 9.8 - 13.0 kg.
30



"~ The limt of quantification was 2 ng per sanple for 1'-[4-] 6 MAY 2002
1-(4-fluorophenyl)-1fl indole-3

yl]-1-butyl wespizeisi sobenzof ur an- 1( 3H) , 4' - pi peri di ne] corr eRpEPHEIY480%0 8. 80
nmol /1 serum using 500 p,| serum for 3%a|ysis. Cal i bration sanples for

cal cul ation of serumconcentrations of 1'-j4-jl-(4-fluorophenyl)-1H 15

i ndol e-3-yl]-1-butyl]-spiro[isobenzofuran-1(3H), 4" -pi peridi ne] were

pr epar edPapdndkarpyladionn each day of analysis fromcontrol dog serum spi ked
wi th known anounts of 1'-[4-[1-(4fluorophenyl)-1H

i ndol e-3-yl]-1-butyl]-spiro[isobenzofuran-1(3H),4' -piperidine] in the range
0 - 500 gipifoRa6the aiffeadhd dalR@orrespoRlRg to200.Qua (-2 YWITAMJI9bf (QC) sanpl es
were prepared and anal ysed on each day of analysis fromcontrol dog serum

spi ked vl [ leffbfinorapsaib) s H-indole-wi-14puy hepipsbisobsanqfies- 63 H14 -fireriding) 4

fl uoroophenyl)-1Hi.ndol e-3-yl]-1-bu - spi.r.9li sobenzaf ur an:

(3 4 361 Kbt BT okl Wl b Pl AR, Blatafatee amouns

1' - [ 4- ( Yorteht Ednsua@ ReRYED dokhvérd 8@dedoa bty wiightstiydabure @bt sbldyseenzo
furan-1(3H), 4" -piperidine] (ng/m.and nnol/1) were calculated fromthe
actual anounts (ng) found by analysis and the serum vol une used for

anal ysi PosBE The area under the serum concentration versus time curve from
time zero to 24 hours after dosing on day 7 (AUCO.24.7,) was cal cul ated by
the linear trapezoidal rule. 6 MAY 2002 WD 991 24436 11 PCT/ DK98/ 00480 The

rel ati veThenes akiraawadré akketl iohde dfily between 08:00 and 09:00 (24-hour clock) for 7 days.
1'-(4-(1-{4-fluorophenyl)-1Hindol e-3-yl]-1-butyl] spiro[isobenzofuran-1
(3H) 19" - pi peridine] (Frel ) of the hydrochloride conpared to the

bi oavap@?géls%ﬁé%wgsgmpgéﬁﬁgé% was estimated as the rati o between the

mean A ues foun e group of dogs which had received the
hydr ochl ori de and t he nmean AUCo. z4,, value found for group of dogs which
had received the fumarate. Results are presented in table 1: Acid addition
sal t AUCHBlo2d sampdes{amsinpe 3-ml) for R Brepyaaeinyers Ao FRIR Stcgugitlar ven of the

72403- Hy, ' .99 . ; i ' i ility
12005 gL SE 0 L SARR ARl TR ke Lk Pl
i ndolse-3-yi]-1-butyl]-spiro[isobenzofuran-1(3D, 4" -piperidtne] after oral
adm ni stration. .

Day I: Before, 1, 2, 3, 4, 6, 8 and 12 hours after dosing.

Day 2 - 6: Before and 3 hours after dosing.

Day 7: Before, 1, 2, 3, 4, 6, 8, 12, 24, 48, 72 and 96 hours after dosing.

v  The time points above corresponds to: before, 1, 2, 3, 4, 6, 8, 12, 24, 27, 48, 51, 72, 75, 96,
99, 120, 123, 144, 145, 146, 147, 148, 150, 152, 156, 168, 192, 216 and 240 hours after the
first dosing on day 1.

The exact blood sampling times for each dog relative to the first dose were recorded.

25  Blood samples were allowed to clot at room temperature for 30 - 90 minutes after sampling.
The clotted samples were centrifuged at 1000 g for 15 minutes and separated serum

transferred to clean test tubes. Serum samples were stored at approx. -20 °C unti] analysis.

Drug Assay

30 The serum samples obtained were analysed for content of 1’-[4-[1-(4-fluorophenyl)-1 H-

indole-3-yl}-1-butyl]-spiro[isobenzofuran-1(3H),4 -piperidine] by a pseudo-normal phase
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psychds esemé‘]iiop@ﬁ%c?duré e bigh performange hestid chroggfogeapbic (RBL6Y methodur bances,

anui esi a, cerebrovascul ar di seases, senile denentia of Al zhei nmer type or

Parki nson' s di sease. . The use accordme to claim5 wherein the disease is

anxi ety Refdbeceysiestaneeording to clains Sto 6 ctiaracteiized mthat the
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HPLC method
Column: HP Hypersil (100 x 4.6 mm 1.D., 5 pum particles)
25 Column temperature: 35°C
Mobile phase composition: Acetonitrile : 0.25 M Ammonium acetate (98:2 v/v)
Mobile phase flow: 1.0 mVmin
Detection: Fluorescence (Excitation: 257 nm, Emission: 380
nm)
30  Injection volume: 75 ul

Runtime: 14 min



MMM .NK NNIN 6 MAY 2002
OOP>PPP{vql gb]l e [ V] ca]]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”aJca
.] ca] ca] ca] capaadseajwa) ca] ca] ca] ca] cMa] ca] ca] ca PCT/DKS8/00480

&wi K, L, ! 109%& ()-"109%& ()-Lgl0%& ()-" L318%& ()-#910%&' ()-fZ109%& () - &Y10%& ()
-X[dE, L, ' 10%&' | - 109%&' ()-s 10%& ()-s

"10%& () RE1D¥UBh €Cine? , " 109K () - | 10V&4([) (4-Ausrophér)- 1 H-094R1-3)y]-1-butyl]-

"*109& ()-!9%0%& ()-!0#s10%{& ()-y!#s10%\BVB& 8 -yl c#sl.O%i .

}& () -y: =KLMNYebCL, ! 10" Y10% U&' ()SPge! gy 1A -ppendine]: ~ 9.7 min,

109! 10%& () - 6! 109%& () -, 5109 () - egyv44ngERCL .| 0% & (%= $ZL0% L& () -, #10%
U& () - &3" (12)% U& ()-5#3&10% U& (§ ) 558&4@‘?%?‘ %p@éﬁ@%&é%&%&}f ) S%&10%
U& ()- 10% U& ()-#10% U& () - !, L$194osfldrosdiddadtaran)(3H), 4 sl@ind] 10 Y( 10%
U& () - &#10% U& () - F94.0% U& ()-"#10% U& ()-zy "10% U& ()-"10%

U& () $?08dEDbCL, ! 10, 4#10% U& () - FO@¥ b6 168 PN 3/ 10% U () - 3Y. ! 10%
U& ()-, #10%

All serum samples were analysed as single determinations.

*n The limit of quantification was 2 ng per sample for 1’-[4-[1-(4-flucrophenyl)-1H-indole-3-
yl}-1-butyl]-spiro[isobenzofuran-1(3H),4’-piperidine] corresponding to 8.80 nmol/l serum

using 500 pl serum for analysis.

Calibration samples for calculation of serum concentrations of 1’-[4-[1-(4-fluorophenyl)-1H-
15 indole-3-yl]-1-butyl]-spiro[isobenzofuran-1(3H),4 -piperidine] were prepared and analysed

on each day of analysis from control dog serum spiked with known amounts of 1’-[4-{1-(4-

ﬂuorophenyl)-1H~indole-3—y1]-1-butyl]-spiro[isobenzoﬁlran-1(3H),4’—piperidine] in the

range O - 500 ng of each compound per sample.

20 Quality control (QC) samples were prepared and analysed on each day of analysis from
control dog serum spiked with known amounts (1, 50 or 400 ng per sample) of 1’-[4-[1-(4-
fluorophenyl)-1H-indole-3-y1]-1-butyl]-spiro[isobenzofuran-1(3H),4’-piperidine.

Calculation

25
Serum concentrations of 1’-[4-[1-(4-fluorophenyl)-1H-indole-3-y1]-1-butyl]-spiro[isobenzo-
furan-1(3H),4 -piperidine] (ng/m! and nmol/l) were calculated from the actual amounts (ng)

found by analysis and the serum volume used for analysis.

30 The area under the serum concentration versus time curve from time zero to 24 hours after

dosing on day 7 (AUC,,,, ,) was calculated by the linear trapezoidal rule.
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10  Table 1: Relative bioavailability (Fpe}) of a hydrochlonde of }’-[4-[ 1-(4-fluorophenyl)-
1 H-indole-3-yl]-1-butyl]-spiro[isobenzofuran-1(34),4 '-piperidine] after oral adminstration.
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diseases, senile dementia of Alzheimer type or Parkinson’s disease.

6. The use according to claim 5 wherein the disease 1s anxiety

7. The use accordung to claims 5 to 6 characterized 1n that the hydrohalogenide used is

the hydrochloade.



