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EP 0 347 066 Bl Descri ption The present invention relates to the two novel
enant’i onets of the antidepressant gpipasb-dedB1
di et hyl am nopropyl )-1-(4-fl uorophenyl -1, 3- d| hydr oi sobenzof ur an- 5-car boni t
rile (citalopram of the follow 5 ing formula |: NC 10
[err] and wWesdriponise of these enantioners as antidepressant conpounds as
wel | as the possible use as geriatrics 20 or in the cure of obesity or
al cohol i sm T sPresante pvantion eefates fonthe Lie snopdh enantiomers | & oth¢ \antidepressenidng 349-t s
of the enaﬁl‘ﬂetﬁ'n‘éff‘@%qpy%b‘ﬁ‘pwwef‘enyl)f‘(ﬁ'q'@dTOWPQGHZW =Srcgsepritrilg r (gfiglepramlboet thenéofigyani c
aci d§. SuciH9ddMitare easily prepared by nethods known to the art. The base
is réacted with either the calcul ated anbunt of organic or inorganic acid
in an aqueous miscifle solvent, such as acetone or- ethanol, with isolation
of the salt by concem and cooling or an 25 excess of the acid in
aqueous j mm sci bl e sol h as ethyl ether,-ethyl acetate or
di chl oronet hane, with EHZ ICH %éﬁﬁ;bgi ng directly. Exenplary of
such organic salts are those Wit h elc, fumaric, benzoic, ascorbic,
panmpi ¢, succinic, oxalic, $ .yllc nethanesulfonic, et hanedi sul f oni c,
acetic, propionic, tartari tric, gluconic, lactic, malic, mandelic,
cinnam Ggg citraconic, aspa steari c, palnmtic, ‘itaconic, glycolic,
p- am no- benzoi c, glutamc, [ [
as well as the 8- 30 hal othdophyllines, for exanple 8-bronotheophylline.
Exenpl ary of such inorganic salts are those with hydrochloric, hydrobromc,
sul furic, sudhaheiuse ofghess enaplivoeis@s amiidenmestant compounds as &l ag demessibletus@acgegatlics s
may .al saober ipthegane @tiotgsitytohaicobdisuent i onal net hod of doubl e deconposition of
appirepri at e SHlst igventighi aide incjudgs Ipharkanevtioally-acaeplebleysalts Gf the leeantiamers ¢ft copmennd dund
t hat non-h es%wtbmoetoae iotgarigieli indrggnic geids: Sualyisgite arpeasiyorrenared By Mpthedsripevatip gaal
35 freeze rR§se ECRRfleqals ofthep Heyriciptod; @mennt BnO3Mic APPABHIF i28iE dn 3 pPqueoust
t he above m e sRMet WP‘FY‘CF? acefpfie of Aihangh P"'B‘h's?'gtw&P%'Be EBrRYpReatafien ‘Wdz&“f‘f%@t ¥l to
resol ve ZFhé"cP%? ‘8&%&%‘?“0‘1“ uepyy igmispile jspfyanty isurh ’%‘ﬁ%ﬁ’ “‘Vb? Eie ;
has been di"8t[8 (Feibaprargiag lgﬁet%fExT{Ef'a%d ?; d % e t' ‘e f‘ﬁ??"c
ef i ci ent aan? 8ea§?°é'%%gf’ﬁ °'§§H%°5‘ n& nesuSnicpiier G, ﬁﬁ;'c Ricpignic

hl at . (2 %a’.%én omc a IC, anc pa IIC |acon 0 f

psyc o Obi?, e luta (S, & ac&.c &, G VE T
this conpo r of h” een 4

shown phar mage) maar %F Jh nrergE@ EINTANC vmmqw&hwﬂh rébwm.@fsménmuus.ﬁu Pirake.
Previ ous alhGERhEnilrie aGidsy Bf @liss, #RsdliAS ey SYBS drépardl %e%nvﬁrhtfon@all H&Eo’ﬂr& double
enant i OWEV%eéaﬁa\é@slﬂ‘oﬁlbﬂa%ﬁoprﬁ!drsﬂfslvﬂicﬂﬁﬂ%u khdwn Rhe BRW proven possi bl e
resol ve the imkein&eitddae tdind that(Bh-ARJrda¥dpREciaCddifon( its might be obtained by conventlonal
f | uor ophenyrbeze Uryiyg Aschniguesl frdiivatdr lsoldtiohd vf dbpropyiste bdry bl theedbo@thdntionb®kinds] , i Nt o
I tS enanti or rMae sveérioh it kisatdngerriet wih & iheth@i0s adsaat the/@canate df Dinto @fR\relividudl hases.
enant i omer s tGtalbprem cwhichamp deedi disglosid tia bg pISaPatedh B {4, 1IB6E93S haslpirdvewiose, an4ficient
nmonoest er s aatidegirdssénd corgmurialyin oy (Re&IA. Brasat bivad, Aok pgotjak.iScand ¢ Nol 75,0 dif8eitsd) ¢4 987).
separ at ed A tworkt ih ghecdavelenspeaid ithisg cadlipasnd dhae besprmada rvith shebseamaten Cikalppra rhae beend
di r &t | yoi shaynghermpesingiaaiy dnkena veansslestive inhipitertob f-Hig seuptake: Prewoys; aligpte e seyefplize

reacti on. Tiqelepepesic seiigotgitalonfanpenantiomershave flechn di scl osed in eg. US Patent
No. 4, 650, 88 4Su§§|s13_gl¥ l&é\ﬁf OV PV m ézossgy@ to resolve the intermediate 4-[4-( |methylam|no) 1-(4'-

fluorophenyl)-1-hydroxy-1-butyl]-3-thydroxymethyl)benzonitrile, I, into. its enantiomers and finally in a
stersoselective way to convert these enantiomers to the corresponding citalopram enantiomers. Likewise,
45 monoesters of Il formed by optically active carboxylic acids could be separated into the corresponding
diastereomers and subsequently converted direcily into citalopram enantiomers in a stereoselective ring-
closure reaction. The intermediate diol, Il, has been disclosed in eg. US Patent No. 4,650,884 as a racemic
mixture.
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55 2 EP 0 347 066 Bl [err] 10 The enantioners of the internediate of
formula 11 as well as nonoesters falépbké?ﬁ&§§1mﬁthin the scope of the
present invention. Furthernore, it was shown to our surprise that al nost
the entire 5-HT uptake inhibition resided in the 15 (+)-cital opram
enanti oner. The present inventjon also includes a new nethod of
synthesizing | fromthe dto Nypdialt 11 by esterification of the primary
al cohol group into a‘labile gr, wgwch in the presence of, a base '
undergoes spontaneous ringclosare ¢g citalopramor, tf enafiti omerically
puregll i g esterified, the corresp-ndﬂ{yzﬁhﬂﬁﬁbﬂhan1enantioner i s produced
with¥ully conservation of stereefeQfiguration. 20 According to the
invention, Il is reacted with: aj enantionerically pure acid derivative
as an acid chloride, anhydride or bi |l e ester as eg. exenplified in
reaction scheme I by (+)- or

. F : . - '
(-)-[err]f%ﬁthoxy-[err]-trifIuoronethylphgnylacetyl chloride. The reacti on

i f bl . i Iy I 1 al. ,
e T BN AT AR A 8 ot

N, N- di net hyl an Oy L di ' j ' [ o i her d
MO Tho. q) aghpabotmore ke bifin & ok e 1 alnis B 08Me EATIUBHS BUER baaid iEhe
crystal lizati Oftne dldsont MbbhtdAUdidol ihéiliodl b al GhedRdl SP SthdsiAgel @b Idibl SGRRLRE £ by
treated W t hesihificaitd dP #Rritn@d- alodhds @6lsiBlo d 1BbIBRstbr Rhidh iR tH3PAsEncs OF ¥ BRdo (RBer§ids
tol uene, t et épamy@owf liHgalBsureOto Gitalbplamoy @t dhamivmarically Cpurd Il Lif Rstariied, ®ié lcdlrdaPsnainy
enanti OnMer s ¢iaisen endnfion@t i prodilivdd WwithiyiIB] casdsivation eiastirdotunfigusatifi; ef er abl y
performedaat r atoatdingd Wie ineantidnelrsedaatbdiwi@s (- 20 C to room 30 t emperature).
35 4Q-45 50 5%)3 EP O 347 066 Bl REACTI ON SCHEME |
an enantiomerically pure acid derivative as an acid chloride, anhydride or labile ester as eg. exempilified
in reaction scheme | by (+) or (-)-a-methoxy-a-trifluoromethylphenylacetyl chloride. The reaction is
preferably performed in an inert organic solvent as eg. toluene, dichloromethane or tetrahydrofuran. A
25 base (triethylamine, N,N-dimethylaniline, pyridine or the like) is added to neutralize liberated HCl. The
diastereoisomers are subsquently separated by HPLC or fractional crystallization. The thus-~purified
diasterecisomers are finally separately treated with strong base (eg. alkoxide) in an inert organic solvent
as eg. toluene; tetrahydrofuran, or dimethoxyethane yielding the pure citalopram enantiomers respec-
tively. The ringclosure reaction is preferably performed at relatively low temperatures (-20°C to room
30 temperature).
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f » : : . .
[err] 10 b) 50 the enantioners of an opti cally-active acid successively
af fordind the pure di astereoneric ﬂbtsﬁ cally antipodes of tartaric
acid, di-benzoyltartaric acid, di- %p to uoy gtartaric aci d,
bi snapht hyl phosphori c acid, 10-canphorsul phonic acid and the |ike are
conveniently used. c) Stereosel getdniéh §dizgghosure of the pure enantioners
of 11 prepared as in b) is perfornmed via a labile ester 55 as eg.-
nmet hansul fonyl, p-tol uenesul fonyl, 10-canphorsul fonyl, trifluoroacetyl or
trifl.uoronet hansul fonyl with sinultaneous addition of a base
(trigthyl anine, dimethylanilir& r Hefne) in an i(@eLds @jOoani c solvent at
[err]’ The ringcl osure reaction npki fied in reaction schene |1: 4
EP 0 347 066 Bl REACTI ON SCHEME | | [ercr~] 2‘?‘ 5 Resolution by nethod a) To
11g of (+)-[err]-methoxy-[err]-trifl e %hgg:glzc acid dissolved in 25
m of chl orof orm were added-50 m of onyl chl oride and a few drops of
di et hyl'formam de. ‘The, reaction nyxtthgg”was refluxed for 2 hours. Excess of
t hi onyl chl ori de was evaporated w >\ eavi ng the ' '
[ so chloride as a liquid.
This liquid diluted with 50 m/of drchl or onet hane was added dropvvi se to an
ice cool,se& solutio 3cnc 17g of 1)
4-[ 4- (di met hy) arﬂ,ng)._clm(4' -fA uor ophenyl ) - 1- hydr oxy- 1- butyl]}l?s (hydr oxynet hy
|)benzonitrile, T+ and 8 .pf of triethylanine in 350 n™of i Th) or onet hane.
The reaction m'xtuPE“;was fAirther stirred for anoth&; hourgaf room
t enperat urg, gHe washed with brine, dried Terr] and the sol vent
evapor aked bel ow err |n vacuo -af fordi ng 20g of Qhé‘”é“sf@?“&@“a
di asé-ereomeric mxture. By repeated HPLC 55 purification (eluted with
ethyl acetate / tetrah@dr®%uran 9:1 containing.-4%of. triethylamgg) and by
col l ecting @AM Lha 5= EOO Lpjitial substance in the n peak,u1l.1g of
enant i oneri cg pute conpound was isol ated.. The &6 -@ (FEzPhErS’q 38 at ed

was di s€dl ved ..dr,)ﬂ“tol UEge (50 nl) and added to a ens,uon qj; 0. 3g of
pot assi um t - but oxi e cﬁ‘zgn(nﬁ) f. toluene at [err].- & t@l (reﬁr on was
washed with wat er, drr ‘ed P 0 347 066. B1 (I\/gSO4) -ang t %0‘4 Ve

evapor at ed yi el 0. 6g of
(+)-1-(djrethyl d propyl)-1-(4'fluorophenyl)-1, 3- .
. m‘;- N ..
K0 ..é - cu} l toluene
s 1
BN &

\«w‘ 40 -
O-IZCHZCHZ N(CHB)
45 ()
b)
50 the enantiomers of an opfically-active acid successively affordmg the pure diastereomeric salis. Optically
antipodes of tartaric acid, di-benzoyltartaric acid, di-(p-toluoyl)tartaric acid, bisnaphthylphosphoric acid,
O-camphorsulphomc acid and the like are conveniently used.
c)
Stereoselective ringclosure of the pure enantiomers of Il prepared as in b) is performed via a labilo ester
55 as eg. methansulfonyl, p-toluenesulfonyl, 10-camphorsulfonyl, trifluoroacetyl or trifluoromethansulfonyl

with simultaneous addition of a base (triethylamine, dimethylaniline or pyridine) in an inert organic
solvent at 0 C. The ringclosure reaction is exemplified in reaction scheme If:



f - , ) )
di hydr oi sobenzof uran-5-carbonitrile as an oil. [err] = [err] (C = 1,
[err]" (determ ned with a substance qubﬁﬁﬁ?&934096m/m/0f nmet hanol ). The
optical purity was determ ned by [err] spectroscopy [err] as solvent)
(Bruker AC-250 MHz instrunent) by addition of a 10:1 w'w surplus of the
chiral reagent 5 (-)-2,2,2-tiifIuoro-l-(gﬁﬁnéﬁmhggéhﬁm%[ICptical purity:
99.6% In a totally anal ogous way the - o
(-)-1-(3-di net hyl am nopropyl)-1-(4' -fl uorophenyl)-1, 3-di hydr oi soben-
zofuran-5-carbonitrile was synthesized. [err] = [err] (c9= 1, [err])
(determnéd with a substance containing 10% w w of u&.);-hamol gr Optical

purity: 99.9% 10 EXAMPINE S tuyﬂnn by met hods b) aqy c) To a solution
of 85g of : : . >

4-[ 4- (di nmet hyl am no) - 1- (4" - pheﬂyl)-1-hydroxy-1-but%g]-3-(hydroxynethy
1)- 15 benzonitrile, hydrobom de%ivch@f ¢l WQfyvat er wer®tadded 200 ni of

i ce-cool elf 2 M NaOH sol ution and _8Q0 M & zeth%}2 The m xture was stirred
for [err] hour, the ether- phase Arated, dried [err] ‘and the ether

evapor ated. The remaining oil c<~'ﬂssolved in 400 m of 2-propanol at

[err] and 40g of (+)-di-p- toluoy tarta&kgﬁggig (as hydrate) were added
under viggrous stirring. After a Ehort 11e érbstallization began. After 3
hours of stirring the precipitated salt was filtered off and dried yielding
29.29 (55.1% of (-)-4-[4- 20 (dinethylamno)-1 -(4'-fluorophenyl)-1

- hydr oxy- 1- but yI ] - 3- (hyldr oxynet hyl ) beazonitrile, heji (+ )-di-p-toluoyl -
tartaric acid salt. M. +é?00§ch— 1, [err] The filtrate is used
bel gw. Tozean ice cool e of2 18g of>the (-)}isonmer from above as a
basew¥n 300 m of dry t re agifed 16 m of triethylamne, and 3.6 m
of met hansul fonyl chlorj de i 0 n{:ﬁLéﬂr gglu nel wer e Nglisled_dr opwi se
during 10 minutes. The feaction xt ,ﬂ%&' Eﬁ;ﬁe stirre r [err] hour,

washed with brine, dried 25 ( and the sol vefit evaporated. The title
conpound #as purified by col um mat ogr aphy aff ¢rding 8g of (+

) - 1- (3-di net hyl am nopropyl )-1-(4 | uor ophenyl ) - 1,-3- di hydr oi sobenzof ur an- 5-
carbonitrile. [err] = +12.33 (cF= 1, [err] The oxalic acid salt of the (+
)-isomer crystallized fromacetone. MP. 147-148 C, [err] =+ 12.31 (c =
1, [err]. _30 The panmpic acid salt of the (+)-isoner was prepared in the

'Tollomﬁngmhanner: To 1.8g of the base of the (+ )-isoner was added 2g of
pamoic acid in 25 m of MeOH pNhe i xture was refluxed for an hour .and
subsequently cooled to roon1tenpé’\jre.uThé precipitate was filtered off
yielding 3.0g of the panpic aci disalJ w"lkﬁr&L =cﬁ-[err] (c =1,

di met hyl f gy mani de). A 2:1 additi on~eongoufteBe“ZhE™3y-i soner with
L(+)-tartaric acid was prepared in thesfQllow ng 35 manner: 4g of the
(+)-isoner as base were dissol ved ir1‘gi> m of diethyl ether and extracted
into 100 nl of water containing Q.8g\A(+)-tartaric acid by stirring. The
organi ¢ phase was separated and di scarded. The-hwakref4dhase was freeze-dried
in wa€uo @ 0.1 nmHg) for 18 hours Ieaﬁing 3.8g of a white powder of -the
title conpound. This addition conpound was stable and not hygroscopic. In a

correspondi ng manner as above via the
(+)-4-[4-(di§ﬁﬂﬁ&§énino)-l-(4'-f|uorophenyl)-l-hydroxy-l- 40
butyl ]-3-(hydrox th nzonitrile, hem (-)-di(p-toluoyl)tartaric acid
salt [errfs-g$¥915%¥5¥$&€§ [err] which was converted to the correspondi ng
diol base [err, 3 if‘?ﬁtl- i -!«EUL,%@&L a5 Jcadna%LAjaie | DG 8 EHGrorm W8 Gdded %0
yrelae ﬁgof ﬂ]ij?{( hlqride and ')m arobd St Jﬂ%‘ﬂnﬂ%&e@ el ) égllon mixture was refluxed for 2 hours.
- (4" -fluorop JA 'tlio:éli:hloride was evaporated with toluene leaving the (+)-a-methoxy-a-trifluoromethylacetyl
so chloride as a liquid. This liquid diluted with 50 ml of dichloromethane was added dropwise to an ice cooled
solution of 17g of 4-[4-(dimethylamino}-1-{4'"-fluorophenyl)-1-hydroxy-1-butyl}-3-(hydroxymethyl)benzonitrile,
I, and 8 mi of triethylamine in 150 mi of dichloromethane. The reaction mixture was further stirred for
ancther hour at room temperature, subsequently washed with brine, dried (MgSQOs) and the solvent
evaporated below 30° G in vacuo affording 20g of the ester as a diastereomeric mixture. By repeated HPLC
s5 purification (eluted with ethyl acetate / tetrahydrofuran 9:1 containing 4% of tristhylamine) and by collecting
only the 5-10% initial substance in the main peak, 1.1g of enantiomerically pure compound was isolated.
The substance thus isolated was dissolved in dry toluene (50 ml) and added to a suspension of 0.3g of
potassium f-butoxide in 20 mi of toluene at 0°C. The toluene solution was washed with water, dried
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di h;;d'roi sobenzof uran-5-carbonitrile. [err] = [err] The oxalic acid salt of
the (-)-i‘'somer crystallized from agptf-oeh/B1 [err] = -12.08 (c = 1, 45
[err]. EXAMPLE 3 Preparation of citalopramby nethod c¢) so To an ice cool ed

sol ution of 28g of racemic diol base, Il, in 500 m of dichl ororret hane were
added 32 nMg0.x andethhytblwm mpoeryladu& Mg ofetH Hf opropM)dr(# @3l -

of di chl or dindrdisebe p=5-patednittiled o pniokt-elebbu Fi i1 .$ier (] -hbuPHSWéGQ*%'a@?q yith a
m xture V\/a§“b§fa%q96‘ﬂ“t9ﬂ“f‘91“l% Y’“’I\Rfmm%d“ap%‘ﬁ' Uy ¢@s d‘ft?\'@'"ﬁ‘i’ gy it! ¥MRBseectoscopy
separ.at ed, (Q:PQ'-%EP saivent) (Bryer ACHEO Myp W@H@e@b%'&?’b‘ﬂ 2 P2 301 7P 1 Chife! rpagent
tltls/()5 cit2$d f"éﬂﬁ‘l‘h agtheyBethana). Qplisa) purily: 99 The thus: obt ai mat eri al

sol ved" i "‘h]aﬂ'??f’lés BTV Eﬂil‘d.ﬁ%iﬂ@ .V. VTR ; ( droisoben-
equi val ent - d.r TH i
over ni ght %"F'quéopggrwgg 'pT‘%?'EP%)d ?1‘3?%&]‘6’ f'8e was filtered off. Y| el d: 26g

with MP [egllum@ o, EP 0 347 066 Bl The enantionmers from Exanple 1 were
tested fortterr—ability to block 5-HT reuptake in standard and reliable

t est’ net hogesolRsthyiretdaSn)2R@¥yn in Table | in conparison with the racenc

m xture of —citaropram 5- HTP- POTENTI ATI ON The test evaluates the ability of
t he subst ancerot ® sidtb® ot st & AB@irkdtfyRMino)IE (4 TubidgRenyy glroXy@Siutyl}S-(hydroxymethyl)-
devel oprenber2bnithieHildBokiideQBo0(rhilbf Wabravaeiddedr30a ml aMéb-cobledl2 MSIMDH solution and 500
Danneski ol ehi Sasthed cThamixtoe avasi stied fdcyrmofreme other JRasRI saptaiéd, driet, (MFSQ) hclthe diflef7) .
10 Pr ocedueeapbraiedh Thecamamnyg oil wasissoRetsins408 niif of 2-pridpasnl ab Aol G, vaod @og ub et )all-e
treat ed w tduoylfadariciagh desthydrate)tweckasided uhdear eigorows stigngd After @rshort while arygialiizafiob hedan. HT P
is incl udedﬂtarﬁdhqgrsgwf @’upnst healeealtam tstit wtfﬁlérgppfamdldlledrgbldgg aaag 5551’4’5P0ﬁ (9-4tised
as ref eraanfemgtiy i e S Pl 20 di-BQluoyl-

mi notes af Msaawm%ﬂ%ﬁ Fsh 'of”l’Ple(‘-‘t'eéstc"kQﬁ)sF'%?rft'!@fe '? PF@d 8?'%r gr oups
are given 5- HpEn(igegrgol F%ﬂ?" of 169 MC'P%{E%F‘WJW"‘[@H@ as al‘@ses'éé‘o‘) ml o rdpyciplugng jwere

5- HTP dosea‘i’ﬂ?F'rfﬁlm' °6H Waipiaey apd 3 M @hymethpnsyifony} ehlorideyin 29, i of gryytojune were gadedy|
have been {iPBYFRAyriag 12 ﬁ% : Visis

a 5-HT &go g'f'%sto‘) 950 wte%m

previousiy 8 %g, b e 3 '
hind Iinbs. e §a#]  fe Q%%E«&%%&fﬂ{ed%gm%&&h%%p %PH a&'} r’ifl' U?éaa' ?c =
gl ven_ one RO?ﬁ'bH_OI’ eac Sy t'om pr esent the resu I'S st at
Jfractiong: 0 in8lc acid sait oPAha (+YHEGHeR wh r;pared in the PolIGWiRY %Qﬁernmggr of Qe 1204 E’Et S
per group afet(els-lss,h& a9 3ok By BRiRMbiL A8k in BB PHEOH, YR MtubeSwas FdtiGkab #dr @6 nddY and
| 0g- probi t sdfRequei} ¥&bdto room temperature. The precipitate was filtered off yielding 3.0g of the pamoic acid -
salt. MP: 264-266°C, [a]p = +13.88°C (¢ = 1, dimethylformamide).
A 2:1 addition compound of the (+)-isomer with L(+)-tartaric acid was prepared in the followmg
35 manner: 4g of the (+)-isomer as base were dissolved in 100 ml of diethyl ether and extracted into 100 ml
of water containing 0.8g of L(+ )-fartaric acid by stirring. The organic phase was separated and discarded.
The waterphase was freeze-dried in vacuo ( 0.1 mm Hg) for 18 hours leaving 3.8g of a white powder of the
titte compound. This addition compound was stable and not hygroscopic.
In a corresponding manner as above via the (+)-4-[4-{dimethylamino)-1-(4'-fluorophenyl)-1-hydroxy-1-
‘o 40 butyl}-3~(hydroxymethyl)benzonitrils, hemi (-)-di(p-toluoyl)tartaric acid salt (falp = -8.9* {c = 1, CHsOH)
which was converied to the corresponding diol base ([alp = +61.1° (¢ = 1, CHsOH) and finally
ringclosure reaction yielded 10g of (-)-1-(3-dimethylaminopropyl)-1-(4'-fluorophenyl)-1,3-
dihydroisobenzofuran-5-carbonitrile. [«]p = -12.1° (¢ = 1, CHzOH). . '
The oxalic acid salt of the (-)-isomer crystallized from acetone. MP: 147-148°C, [a]p = -12.08° (c = 1,
45 CHsOH). ' '

EXAMPLE 3

Preparation of citalopram by method c)

50
To an ice cooled solution of 28g of racemic diol base, Hi, in 500 mi of dichloromethane were added 32
ml of triethylamine, and 7.5 of methansulfonyl chioride in 30 m! of dichloromsthane were added dropwise
during & hour. The reaction mixture was washed with 0.1 M NaOH solution twice, the organic phase
separated, dried (MgSO.) and the solvent evaporated, leaving 21.5g of the ftitle (t)-citalopram as a
55 crystailine base. The thus-obiained material was dissolved in a mixture of 2-propanol and methanol {2:1)
and an equivalent amount of gaseous HBr was introduced. The mixture was left overnight and the
precipitated hydrobromide was filtered off. Yield: 26g with MP 184-186°C.



| NHI BI TION OF [err] - SEROTONI'N UPTAKE | N RAT BRAI N SYNAPTOSOMES By this

met hod the inhibition by drugs of thepg@hplkgsBi [err]-serotonin
([err]-5-HT) (10 nM in rat brain 30 synaptosones is determined in vitro.
Met hod and results in Hyttel, Psychopharnmacol ogy 1978, 60, 13-18; Hyttel,
Pr og. Neur o- PsyThecqabrdiomers frbm Eganiilen] whts ytestaddor, thelrG@iity 16 blogk B7HT @gptakpijrt stendard and
Lar sen, Act arelighia tostroathod. Ragyits ateG8&yn il Bablest ipgsimparison vithgherg@micppigwe di Aitaloman. Val e
Wstar (Mol :Wst) rats (125-250 g) are sacrificed by decapitation and .
exsangui n%;eij'" ENTIATION ;e (i nus cerebel lun) is gently honogeni Zed (gl ass
tef | gy horfogeni zer) -in 40 vol (wv) of icecold 0.32 Mof sucrose containing
1 ner i af anflecen g o aphy o1 S gy tq%?@fy%gﬂgb‘f"ﬂ?'\ﬁﬂmﬁ%)"-
centrifugati P‘Iekg:gﬁ > s@"'{"%‘%g b g - g a%@ Frgtseny 2anpg "3’%@"?35%8 Rssh
800 vol unes BYPRibBfITasY: % L8R gér- 40 phosphate buffer, pH 7.4. To
4000 [err] 'o,tm%&gresynapt osomal suspension (5 ng original tissue) on ice are
added 100 ﬂ[err test substance in water. After preincubation at 37 Cfor 5
mn, 100 [err]egh t&ahelt-glaugb%oﬁsistsnﬁla 6 R i PSrbiPS arkCraBtbd with fre S 13DGhsb.NE
sanpl es are doRedi Gl shy t¥hted Witths-ATEs idcRBdd and Bldfoup Béatsaith Qﬁ!of)émtﬁﬁv@kaaﬁ@ﬁiwhy
filtering thgusadPleRfontd el 3BT WablomBr ough What man G/ F filters with a wash
of 5 mM bwffer containing 10 [err] of 45 unlabelled 5-HT. The filters are
pl aced i n coThatréufpt wdrathisiraiond 4 Ml of appropriate scintillation fluid (e.g.
Picofluor [err] 15) are added. After shaking for 1 h and storage 2 h in the
dar k the cont ef miphtes aftadihe adrtinistiation of the tbet substanpe thelother grayps ate gigenrB-HITH ($00i ragikg)
count i ng. Upivatisclien tiyist @i0need.). ijtersthiy tsrH €t dosrynarial, untseptad ati¢ef lemaib iunaffesiep, Butdf the
passi ve t panasjssist hayeekeon prstiodted witha substanes wbicl fnhibis theeynteke off AT o &HT @ganist, a §-
10- I#1- B) . PP syedremenvilaceusnThe fsymmems #1hithei ame @s greviensly resrilfedi, B excitation, 2) tremor,
concent r at i o#8 Shbdugtipn e thaghjask limbe; The grivval|ae obserred, O tp minyles and eac @nimalds gjyas pne
cpm are pl ot RA¥foneash MERPion preseplofain be eyt dh sty 18 EARIPS AR M Phmi% BEaRD: 1 arftere
the best fitf9 AYPEr ShEQuY PH PR ae B 4059, ™ PHEIINCLY Eba valke IScaigdttedt BY loa@roRl

the conceft r¥e¥Sh, at which the uptake is 50%of the total uptake in
control sanp g 1 L fd a[al in the presence of
10 [err] of t‘?@é‘ﬁ%’%ﬁ'& EE’%‘S‘ :E;i AN ﬁ@ﬁ'{fqﬁ%ﬁ%gmsﬁ“i%ﬂ%&hﬁpmmco_oe CAL
TEST RESULTS 5g, . T, = 50l 5 W i G T

) . . Y By thig method the i hGE 9}' qu of the uptakg o'f_qlli-)se%?&nln (E-%gT) (‘?6 h ) in in
upt ake inbyj béy‘\ép%@oic%r% (Let srhibd ln tFo?MEt%icp%%Qults in Hyttel, Psyehdpharmacology 1978, 60, 13-18;
1.1 (-)-citahpEl Bf8h.Neuro-PsychopHefriacol. & Biol.Psychiat. 1982, 6, 277-295; HyteP8 Larsen, Acta. pharmacol.
([err])-citabRREdaBe, suppl. 1, 146-1533. 3 - 1.8 10

Procedure
35

Male Wistar (Mol:Wist) rats (125-2560 @) are sacrificed by decapitation and exsanguinated. Brain tissue
(minus cerebellum) is gently homogenized (glass teflon homogenizer) in 40 vol (w/v) of icecold 0.32 M of
sucrose containing 1 mM of nialamide. The P2 fraction (synaptosomal fraction) is obtained by centrifugation

. (600 g, 10 min and 25000 g. 55 min, 4°C) and suspended in 800 volumes of a modified Krebs-Ringer-
A 40 phosphate buffer, pH 7.4. :

To 4000 u! of the synaptosomal suspension (8 mg original tissue) on ice are added 100 wl test
substance in water. After preincubation at 37 ° C for 5 min, 100 L.l of 3H-1-NA (final concentration 10 nM) are
added and the samples are incubated for 10 min at 37*C. The incubation is terminated. by filtering the
samples under vacuum through Whatman GF/F filters with a wash of 5 ml buffer containing 10 UM of

45 unlabelled 5-HT. The filters are placed in counting vials and 4 mt of appropriate scintillation fluid {(e.g.
Picofluor ™ 15) are added. After shaking for 1 h and storage 2 h in the dark the content of radioactivity is
determined by liquid scintillation counting. Uptake is obtained by subtracting the nonspecific binding and
passive transport measured in the presence of 10 LM citalopram (Lu 10-171-B).

For determination of the inhibition of uptake five concentrations of drugs covering 3 decades are used.

50 The measured cpm are plotted against drug concentration on semilogarithmic paper, and the best fitting
s-shaped curve is drawn. The ICso -value is determined as the concentration, at which the uptake is 50% of
the total uptake in control samples minus the nonspecific binding and uptake in the presence of 10 UM of
citalopram. '
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(+ )-1 -(3-Di et hyl am nopropyl)-1-(4' -fuorophenyl)-1

, 3- di‘hydr'oi sobenzof ur an- 5-car boni t, rEiPLpe“-,(dagh cital opran) and the non-toxic
acid addition salts thereof may be admnistered to animals, such as dogs,
cats, horses and sheep, (including humans beings), both orally and
parenterally, "and may be used, for exanpd®,t in the formof tablets,

capsul es, powders, syrups or in the formof the usual sterile solutions

for 15 injectiof. Mbst conve:nbmwaglcﬁgmﬁgfﬁwg Fornula I arje
: 3 - a R—arell—a et =N |

adm ni stered or al 058 s—abtets—er—eapst , each

VouUuyo LIRAABLLLEE=AAYA L A :3 ‘U.I‘ L:C[lJOUr

dosage: uhit cont fi FPARPURhe f i e¥HERoh EDwrmeligo h-Tidkpriake phigitiofdBie (i) sal t of
one of the said Ttonqcumqﬁarﬁn a anountzeof fron]abut 0. 10 1t10 about 100 ny,
nost preferably, | henasesramf r ¢m about2ec to 50 pg, cal cukssted as the free
anine, the total | deibislogie@ag¢ usual | 8 angi ngj from aboutral. 0 to abput 500
20 ng. -The exact Thdrvidual dosages as well das daily dosages In a :

particular Ca(ﬁgtt:g-l})iketaﬁ;mi Hb @11-(4-%0&&&%})-%% drago%gﬁz%amgb&ﬁﬁlébl I shed,
medi cal  prigdoRing Sind 18 bn-k€ add Seiefibh Sdits HoreBr MAYS Selnfistere 6 enitae PAEH Bdogs,
tabl et's, t s Holobd) Snd $H34E Ghcilaing InimAn ool BOMSrall) 3hd pAFbrt&Sly Mhrid n 5Y R34 or
tabl et adj gypleSin thdlfehn SIS, @3}%&!@{ BwdeR OdyRibS orS afeQErm Jt @leCUidiBn sBME Shibrid Tor
stearat s @fleddnl Ne, | actose and guns. Typical exanples of fornulations

cont ai ni ng ( *\osE tdnddndAyadid cémgoliis foP Edin@h 1 3 aaminBterd irdlly @Nurftadobagd Jorh REch2de
active i ngtapiiseinicapsalss esch dogigb OMiScontdidingl @l kréd SmitsOditacriontanig abid Ailditloh GaiBdTRNO6f ( +
) - ci t al opr #@w seidlcartipombdzdn asmidneofifodabli @@ to dboutpolungl nB6t preferably, howdvernigpnd_atottos e
18 ny Pot atsdo $a mg,chiculated as i froggmBa.ditteial @sily dosage usually r&@ingifjorbebdot 1.@lo about 500

3 Tal2eumg. The exact individual @owges@sl weli apedaily dosages in a pgrtimj,pr 3Bse will, of course, be
Poc%d()ne determined according tapesivhlighrdgnadiesl prinsiplos trder thdidclion oby physigignet s cont ai ni ng
50 mi | i gr amsWesn preppringjtablotso e aefive inpiedienisdier thesmest garf meded Wilhsqudinan(iallet adjuvants,
) - ci t al opr &yah as cop staigh, Pafate §'geh, talcum, magnesium) Yegaip, Rﬂ‘!t‘a%dﬁc@?ea?“él?ums-__ 45
Sacchar ose Typical exanm 0 rr@tlﬂtqmstcarftammg (+)-c:talopra@ IWe-f%ﬂn(ﬂgﬁ? acid addition salt as eng
Cel ati ne® active ingredierﬁ

- FRASEOVSY .
Magnesi um st P3Pt w’ﬁ%ﬁd“'gﬁfgg?’ Gpredman ??féﬂ'g*g‘bgs?*“?ﬁ“ﬁ 899t er: 55

|

Compound 20 5mg
; 2 Lactose 18mg |

Potato starch 27 mg

Saccharose 58 mg

Sorbitol 3mg

Taleum 5mg

35 Gelatine 2mg

Povidone _ 1mg

Magnesium stearate | 0.5 mg

. 2) Tablets containing 50 milligrams of (+ )-citalopram calculated as the free base:

N 40
{ +)-citalopram 50 mg
Lactose 16 mg
Potato starch 45 mg
o Saccharose 106 mg
: Sorbitol .| 6mg
Talcum 9 mg
Gelatine 4mg
Povidone 3mg
50 Magnesium stearate | 0.6 mg

3) Syrup containing per milliliter:
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8 EP O 347 066 BL (+.)-citalopram 10 mg Sorbitol 500 ny

Tr agdcant h 75 EP 0 347 066 B1 d ycerol

50 ng Met hyl - par aben 1 ng Propyl - paraben 0.1 ng Et hanol 0. 005
m Water - ad 1 m 70 4) Solution for injection containing per
mlliliter: (+ )-citalopram 50 A agl @ 7.9 ng Sterile water
ad 1 m 5) Solution for inj ection%ﬁ%{)ﬁ?ﬂg p@ﬁmg ifliliter: 20 (+
)-citalopram 10 ng Sor bit ol TragacafitR- 9 07 fgetijc acid 0. 63 ny

Sodi um hydr oxi de 22 ng Sterile \WafyRbrol aqd sbrlg 45 Any ot her
phar keceut®i cal tabl eting adjuvant %mw-,heabused mgovilded that they are
conpatible with the active ingred| epyl-panssradd.tihg@ngl conpositions and
dosage forns may be simlar to thPsamaMesent usmed mi qr neur ol epti cs,

anal gesi cs or antidepressants. 30| waterAl so qoxdtimiat|/i ons of (+)-cital opram
as well ag its non-toxic acid sal tSTWth other active ingredients,

especial ly ot Qggol&gﬁj{ogl‘ﬁ&%gnﬁmn% w:%“ﬁ@éni cs, tranquilizers or anal gesics
fall within the scope of the preSent 1nvention. As previously stated, when
i solating the enantioners of cital ' of an acid addition
salt the acid is preferably sel ect n-an ani on which is
non-t oxi c;@and pharnmacol ogi cal |y 35 ( abl e1,7"9_'é'tg east in usual

t her apeuti c doses. Representative IsSPPRYIRi cih 29 hel uded in this
preferred group are the hydrochl orides, hydrobrom des, sul phates, acetates,
phosphat es, nis) sadtiestor infedtibmcratining p@hnoifitdres, et hane- sul phonat es, ~l act at es,
citrates, tartrates or bitartrates, panpates and nal eates of the am nes of

For _rqilea 20 Qther acids are |ikewi[sg,3idaRl € dndqry|be enployed if
| e

des d. For exanple: . Sorbitol | 429 mg
Acetic acid 0.63 mg
Sodium hydroxide | 22 mg
Sterile water 1 ad t mi

25

Any other pharmaceutical tableting adjuvants may be used provided that they are compatible with the
active ingredient, and additional compositions and dosage forms may be similar fo those present used for
neuroleptics, analgesics or antidepressants. '

30 Also .combinations of (+)-citalopram as well as its non-toxic acid salts with other active ingredients,
especially other neuroleptics, thymoleptics, tranquilizers or analgesics fall within the scope of the present
invention. : _

As previously stated, when isolating the enantiomers of citalopram in the form of an acid addition salt
the acid is preferably selected so as to contain an anion which is non-toxic and pharmacologically

35 acceptable, at least in usual therapeutic doses. Representative salts which are included in this preferred
group are the hydrochlorides, hydrobromides, sulphates, acetates, phosphates, nitrates, methanesul-
phonates, ethane-sulphonates, lactates, citrates, tarirates or bitarirates, pamoates and. maleates of the
amines of Formula 1. Other acids are likewise suitable and may be employed if desired. For example:
fumaric, benzoic, ascorbic, succinic, salicylic, bismethylenesalicylic, propionic, gluconic, malic, malonic,

L 40 mandelic, cinnamic, citraconic, stearic, palmitic, itaconic, glycolic, benzenesulphonic, and sulphamic acids

may also be employed as acid addition salt-forming acids.

When it is desired to isolate a compound of the invention in the form of the free base, this may be done
according to conventional procedure as by dissolving the isolated or unisolated salt in water, treating with a
suitable alkaline material, extracting the liberated free base with a suitable organic soivent drying the extract

45 and evaporating to dryness or fractionally distilling to effect isolation of the free basic amine.

The invention also comprises a method for the alleviation, palliation, mitigation or inhibition of the
manifestations of ceriain physiological-psychological abnormalities of animals, especially depressions by
administering to a living animal body, including human beings, an adequate quantity of (+)-citalopram or a
non-toxic acid addition salt thereof. An adequate quantity would be from about 0.001 mg fo about 10 mg

s0 per kg of body weight in each unit dosage, and from about 0.003 milligrams {o about 7 milligrams/kg of
body weight per day. :

Claims
Claims for the foliowing Contracting States : AT, BE, CH, DE, FR, GB, IT, LI, LU, NL, SE
5
1. (+)-1-(3-dimethylaminopropyl)-1-(4'-tluorophenyl)-1,3-dihydroisobenzofuran-5-carbonitrile  having the
general formula



fumaric, benzoic, ascorbic, succinic, salicylic, bisnmethylenesalicylic,

propi onic, gluconic, malic, naloni p oi$17 o8B! i c, cinnanic, ”ﬂﬂl IJH,"”
stearic, palmtic, itaconic, glycolic, benzenesul phonic, andit ”"I
acids may al so be enployed as acid _addition salt-form ng acids. én "t fs *
desired to isolate a conpound off ¢hgudidpwent | @Bmgn the formof the free
base, this may be done accordi nqd $dgmieonvent | gomag pjocedure as by di ssol ving
the isolated or unisolated salt |iTragseingr , tf@aig ng{with a suitable al kaline
mateer i als, extracting the |iberatie@yderate basp 50umgh sui tabl e organic
sol'vent “dryi ng the extract 45 gnidetexppareat | ngnd 0 ¢iryness or fractionally
distilling to effect isolation QqfProdvépdrazbee p&dimg afri ne. The invention al so
conprises a nethod for the alle\i&hdneh, pal | PQF®Bh] nmitigation or

i nhibition of the manifestationd Wiecert ai n] 348 ol ogi cal - psychol ogi cal
abnormalj ties of aninmals, especially depressions by admnistering to a

l'i ving ani med) shi@idy for injd€tloh ddntghingpabdinikei: Ngs, an adequate quantity of (+
)-citalopramor a non-toxic acid addition salt thereof. An adequate
quantity woul d be from about 0.0 ng 50 per kg of body

wei ght in each unit dosage, and | 1'igrans to about 7
mlligras/ kg of body wei ght per 5 for the foll ow ng
Contracting States: AT, BE, CH Be—R—&B-++— LU NL, SE 55 1. (+
)-1-(3-dinet hgl am nopropyl )-1-(4'-f] uorophenyl)-1

, 3- di hydr oi S®Beviies foriniesfion ceniginingippt Plfte™ having the general formula 9 EP
0 347 066 Bl (+ )-citalopram 10 ng Sorbital . 500 ng Tragacanth

7 ﬁ% 5 % (+)-citalopram G ya@ingl 50 ny

Met hyl - par aben 1 ng Propyl - pal @bl 0.1 np4Z8 ingnjol 0.005 m

Wat er ad 1 m 10 4) Paéketiciacd for | Ap2mbijon cont ai ni ng per
mlliliter: (+ )-citalopram P Godign higiroxide | 22 mg

Acetic ggcid 17.9 ng Steril g Sigeleewater " ad fLlagd mb)| Sol ution for injection
containing per mlliliter: 20 '

Any other pharmaceutical tableting adjuvants may be used provided that they are compatible with.the
active ingredient, and additional compositions and dosage forms may be similar to those present used for
neuroleptics, anaigesics or antidepressants.

30 Also .combinations of (+)-citalopram as well as its non-toxic acid salts with other active ingredients,
especially other neuroleptics, thymoleptics, trahquilizers or analgesics fall within the scope of the present
invention.

As previously stated, when isolating the enantiomers of citalopram in the form of an acid addition salt
the acid is preferably selected so as to contain an anion which is non-toxic and pharmacologically

35 acceptable, at least in usual therapeutic doses. Representative salts which are included in this preferred
group are the hydrochlorides, hydrobromides, sulphates, acetates, phosphates, nitrates, methanesul-
phonates, ethane-sulphonates, lactates, citrates, tartrates or bitartrates, pamoates and maleates of the
amines of Formula I. Other acids are . likewise suitable and may be emploved if desired. For example:
fumaric, benzoic, ascorbic, succinic, salicylic,” bismethylenesalicylic, propionic, gluconic, malic, malonic,

40 mandelic, cinnamic, citraconic, stearic, palmitic, itaconic, glycolic, benzenesulphonic, and sulphamic acids
may also be employed as acid addition salt-forming acids.

When it is desired to isolate a compound of the invention in the form of the free base, this may be done
according to conventional procedure as by dissolving the isolated or unisolated salt in water, treating with a
suitable alkaline material, extracting the liberated free base with a suitable organic soivent drying the extract

45 and evaporating to dryness or fractionally distilling to effect isolation of the free basic amine.

The invention also comprises a method for the alleviation, palliation, mitigation or inhibition of the
manifestations of certain physiological-psychological abnormalities of animals, especially depressions by
administering fo a living animal body, including human beings, an adequate quantity of (+)-citalopram or a
non-toxic acid addition salt thereof. An adequate quantity would be from about 0.001 mg to about 10 mg

50 per kg of body weight in each unit dosage, and from about 0.003 milligrams to about 7 milligrams/kg of
body weight per day.

Claims '
Claims for the following Contracting States : AT, BE, CH, DE, FR, GB, IT, LI, LU, NL, SE
55
1. - {(+)-1-(3-dimethylaminopropyl)-1-(4"-fluorophenyl)-1,3-dihydroisobenzofuran-5~carbonitrile  having the
general formula
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(+ )-cité.l opram 10 ng Sor bi t ol 42.9 ng Acetic a ﬂ mﬂﬁ
ng Sodi um hydroxide 22 nmg 25 EP 0 347 066 B1 ﬂ |||m|"a|"|| l III
wat er ad 1 m Any other pharmaceutical tableting adjuvanfs fray- be* used

provi ded t hat they are conpatible with the active ingredient, and _
addi ti onal conpositio and dosage forms may be simlar to those pr esent

used for neuroleptics, or antidepressants. 30 . Also
conbi nations of (+)-cita $ wel | aS|ts non-toxic acid salts with
ot her active ingredients, e il BemnN (U ol eptics, thynol eptics,

W t'lhl the séo%e of the present i nvention.
{ng the enantioners of citalopramin the

, acid is preferably selected so as to
contain an anion which is no ¢ ¢ and phagegcol ogically 35 - acceptabl e,
at | east,in usual therapeutic dbses. Representative salts which are -

i ncl uded inthis preferred group are the hydrochl ori des, hydrobrom des,

sul phat es, acetates, phosphates, nitrates, nethanesul- phonates; .
et hane- sul phog,\,atnastoxgé@&Jﬁamsa@tﬁg@ies, tartrates or bitartrates, panpates
and mal eates of the amnes of Formula |I. Qther acids are |ikew se suitable
and nmay ke 2enTHe@ymélc bdid aldiion il of theodompaumapd oim f.Uumari ¢, benzoi c, ascorbic,
succinic, salicylic, bisnmethylenesalicylic, propionic, gluconic, nmalic,

mal oni ¢, 4@. nsplkehaceytica icomosttian in onit doagge rarm comprisiag s an @éiveringrediant, iatcaopnund as
gl ycol i c, bendfmdsutigindni c, and sul pham c acids may al so be enpl oyed as
acid-addition salt-formng acids. Wien it is desired to isolate a conpound
of t\@z i2avdnt A eharaceytiqel cpopasitienf intupib ddspasdortipomprising; a5 QWWB@QEP@!Q@ e cemrebndg
to cefiventi ondif@BYdcedure as by dissolving the isolated or unisolated salt

in water, treating with a suitable alkaline material, extracting the
|i berated fr ek Ph@aCsyfcalcomPasfiop i pelt ‘Eﬁsg&rf?’@ aefordiog tto &@ ﬁg"t“hé’“%%f‘ e Ectives
and evapor ati 'n%{e?%"ﬁﬂ?ﬁeéwaafm?%fm ®h P@/mﬂ'P@F’lpP'i ‘f"ﬁd b effect isol at i on

O}‘lth_e I.e org'n pre rtlonrcla aegglpotpndaﬁ mc S ahrggt 'O ?w in
alleviatlo métfffl mrrﬁ% - 6 - ~( @r’& mv'ftfﬁ be zo | c;' ?n{ § ter
certain phyS| érg raGal Ll;{ 45

depr essi ons bé‘ h}fa gblgéln u%n Sr:lgrb l?tl’l an 'Qgi o sugp }’ as a fcN&hi @m salt

beings, gn adﬁgy@te gquantity o +)-cCit pram or a non- tOXI Cc aci dd| tion
salt thereof. An adequate quanti ty woul d be from about 0.001 ng to about 10
ng 50  per 7Ko(jnarttieddr WWahedEmpbhd ©AE (irkdtylamMOSA@SiuorBshanyi) 10ROty 3QMirox-
m | ligranms toymdagtibenkoritrilelot 4V e3i@Bérlsgd Of enbrBhfer\Waiict REter}RE the @dneraliomius Cl ai s
for the following Contracting States: AT, BE, CH D, FR GB, IT, LI, LU,

NL, SE & 1. (+ )-1 -(3-dinethylam nopropyl)-l-(4'-f|uorophenyl)-l

trangui | ¥ zers or anal gesics fal
As previously stated, when isg

', 3-di hydr oi sobenzof uran-gegar i treloR having the general fornula 9
o _ C(OH
' w CHoCH2CHaN(CHS)2

wherein R is a labile ester group.
so Claims for the following Contracting State : ES

1. A method for the preparation of (+)-1-(3-dimethylaminopropyl)-1-(4'-ﬂuorophenyl)-1 .3-dihydroisoben-
zofuran-5-carbonitrile having the general formula

10



. . . . \
EP O 347 066 Bl NC [.err] and non-toxic acid addition salts
The panpi‘c acid addition salt of thep@oip@ge@iof claiml. 3. " ’m” ”&”m””m
pharmaceutical conposition in unit dosage form conprising as an @c
ingredient, a conpound as defined in claim1. 20 4. A pharnaceutlcal
conposition in unit dosage forn1conpr|5|ng, as an active ingredient, the
conpound of claim2. 5N NCA + rgeutical composition in unit dosage forn1
according to claim3 or 4 :
amount from 0.1 to 100 m \N-gPar Htmtgdoea{ )%5 6. A nmethod for the
preparatidn of a conpound as def ned 4 2cI im: mhlch conpri ses,l!
converting (-)-4-

yl) - 1- hydroxy- 1- butyl | - 3- (hydr oxymet hyl )
benzonitrile or a nonoester thexed? in a dt+&dreoselective way to (+
)-1 (3-qbnethylan1nopropyl) 1- (¥ -fluorophenyl)-1,3-

di hydr oi sobenzof ur an- 5- carboni trFl e which |s |solated as such or. as a

non-toxic acid addition salt 30 t her eof . (- ) Enanti oner of the
conpound and ‘non-toxic acid addition salts thereof which comprises converting (-)- [+ methylammo)— -(4'-
4-[4- (di net hylfﬁ%ﬁﬁawﬂa *Hydroxyt1 uagnem.&awn)en%damm%yoﬂa Rbioy doP Yi&hin@the for-

ymet hyl ) -;penzopudril e or an ester of said (-) enantioner, mhlch ester has
the general fornmula 35 NC CH20R [err] 45 wherein Ris a labile ester
group. 50 Cains for the fQéIomnng qgﬁtéﬁctlng State:"ES 1. A nethod for

t he preparation of

(+)-1-(3-di net hyl am nopr opyl) -qu Fophenyl) 1, 3-di hydr oi soben-

zof uran-®ecarbonitrile having formula 55 10 Efy 0 347 066 Bl
[erﬁ+/and non-toxic acid addition sa Ps t hereof which conprises converting

(-)-4-[4-(di net hyl ani no) - 1- (4' - CH,CH, CH,N(CH,),
fl uorophenyl) - 1- hydroxy-1-butyl] - roxynethyl)benzonltrlle or a
nonoestegsthereof having the for- nmul a

F

wherein R is H or a labile ester group in a stereoselective way and then isolating the compound of
30 Formula | as such or as a non-toxic acid addition salt thereof.

2. A method according to claim 1, wherein the compound of Formula | is isolated as the pamoic acid
addition salt.

35 Claims for the following Contracting State : GR

1. A method for the preparation of {+)-1-(3-dimethylaminopropyl)-1-{(4-fluorophenyl)-1,3-dihydroisoben-
zofuran-5-carbonifrile having the general formula

NC

CHZCHZCHZN (CH3)2

(+)

50

and non-toxic acid addition salts thersof which comprises converting (-)-4-[4-(dimethylamino)-1-(4'-
fluorophenyl)-1-hydroxy-1 -butyl]~3-(hydroxymethyl)benzomtrlle or a monoester thereof having the for-
mula

55

1



] . . . _\
[err] 20 25 wherein.Ris Hor a labile ester group in a stere
and then isol ating the conpound ofE3@34705d:§{ mula | as such 03 ﬂm”'ﬂ”nim”m

non-toxic acid addition salt thereof. 2. A nethod according to*clarm
wherein the conpound of Formula | is isolated as the panpic acid addition
salt. 35 Cains for the fNQJIovm ng S%ntractlng State: GR 1; A nethod for the
preparation of

(+)-1-(3-di met hyl am nopr opyl ~Q -fI bj_l rophenyl ) -1, 3- d| hydr oi soben-

zof uran-5-carbonitril e havi ngthe formula 40 45

[err{_50 and non-toxic acid additi alts thereof which cc”‘rprl ses
converting (-)-4-[4-(dinmethylan LHYCH ,CH N(CH,},

fl uorophenyl) - 1- hydr oxy- 1- but yl ] droxymatzhyl )benzonl trile or a
nonoest er thereof having the for 55 EP 0 347 066 Bl [err] tO

wherein Ris Hor a labile ester ghoup in a stereoselective way and then
i sol ating the conpound of Formula lp as such or -as a non-toxic acid addition
salt thereof. 15 2. A method according to claim1, wherein the conpound of

Formula | i s yhsh® 8 8Sa labiR 2N Blobp ARG HordtBéldchiveOlay Sl then %olaﬁn‘g)théz&ﬁr%bﬁrﬂ?r

of the conMpowBthulal as such or as a non-toxic acid addition salt thereof."

4-[ 4- (dirgret hyl am no) - 1- (4' -fl uor ophenyl ) - 1- hydr oxy- 1- butyl ] - 3- (hydrox- 20

ynet hyl ) benz anméthdd f2c@dingito ofirh @1 wittkeirs thé dorfipojreNdt IFoinlEN is isolaied las @@t @molbasidt he

‘general for mabidiiohesit ] 30 |1 35 wherein Ris a |abile ester group.

Pat ent anspri che PatentansprUche fUr fol gende Vertragsstaaten AT, BE, CH,

DE, FR, GB3} I(-Ffnahtiomel bf thpllcom@fEnd]@-{4-@imethylarjino)-1-(B-Hurapbeniiy 1 -hydraxerirouiply3-jhydrox-
-(4 I&r:;lhuecr phengethylibenzgniteiie quﬂrqﬁesefbe'ﬁﬂ?ﬁﬂnhw Hhigh edtas hast the generpltforpiulp g | ge-

nmei For el :

NC CH,OR
25 ~OH
' CHoCHRCHoN(CH )2
30 .
F
I1
35 wherein R is a labile ester group.

Patentanspriiche
Patentanspriiche fiir folgende Vertragsstaaten : AT BE, CH, DE, FR, GB, LT, LI, LU, NL, SE

N\ 40 1. (+)-1-(3-Dimethylaminopropyl)-1-(4'-fluorphenyl)-1,3-dihydroisobenzofuran-b-carbonitril mit der allge-
meinen Formel . .

45

cuzmzcuzn (CH ) | :

50 {+)

und dessen nicht-toxische SAure-Additionssaize.
55
2. Das S3ure-Additionssalz der Verbindung nach Anspruch t mit der Pamoasiure. -

12



NC CHZCHZCHZN (CH 3.2 50

(+) und dessen nicht-toxi sche Saure | al ze. 55 2. Da ﬂ

Sl ur e- Addi ti onssal z der Verbi ndung Eg\?ﬁ‘ﬁgggr&zch 1 mt der ﬂmwm‘ III“ ll!“l“‘
EP 0 347 066 B1 i fiiid ut, 101" tFl

Phar mazeut i §cReafhagmtiscendssrauaneptiung icmheistsdasgsiorongddssandials aktrf/asaeslathtea leie
aktiven Best arNertindhngetigie Avspruoh hdefingtwi e in Anspruch 1 definiert. 4.

Phar mazeuti sche Zusanr mmhset zung i n Ei nhei t sdosi erungsform unfassend al s
aktiven Bestarfihe@apevlische Zisammshisajung inrfeniaipdefiesunpriormnypiptsend 2 aktven Apstandteil gie

Di e “phar nazeut Yed¥woniRAMPRSRE #8Aigti n Ei nhei t sdosi er ungsf orm nach Anspruch

2 e 0B e il SR Lol kA b i B

Ei nhei t sdosPs r ,
wie sie in AndsaSaetahdighineiterdfenas op vvd %"‘9 S ?%quiﬁr"gwnéden

Schrittunfapt, erfahren er “Verbin es1e| nJru q%ﬁh Qtveb | erjahren.
“butyl ] -3 vo'.Yre“‘g“g T .ﬁ%wﬁ ".£E el “% %'g-r;p{ s

st er eosel ekti v MiteiP Sdet phbsdickt <(3-Dimethylaminopropyl)-1~
(4" -1 uor phenyy fl'qupt%n)F%- Bﬁlﬁ{y%é&hﬁz%%-ﬁfcé}ﬂorﬁmWzg«%&éﬂ éﬁf‘%&%@@&éﬂ&s ol 3Is
entweder als s&nq, RRSoR8RE ShlrsARRIbIssd iSdibn dirxki sches Saur e- Addi ti onssal z
isoliert pird. 15 7. (-)-Enantiomer der Verbi ndung

4-[ 4- (Di net hyl @WEhd@dmet- 44 vérbintand Ne@yihethyidmyisb)- @Wﬂdbrdﬂbﬁyy-h-hyc&ox((h%d&lqla’r(hydrox-
ynet hyl ) benzonimemybbetddfitil eoneir-Ede? Hiesbis e-;sa&m(om)erelimsn iderERteedie allybrbene Fdmiel ESt er

di e all genei ne Fornel NC CH2OR ~' 20 EH c7C'2CH2N( CH3) 2 25]
F NC CHOR 30 hat, in der Reine |abile

Ester- Gruéppe ist. Patentans flir folgenden Vertragsstaat: ES 35 1.
Ver dehren zur Herstellung v

(+)-1-(3-Di net hyl am nopr opyl c(l uorphenz&@ , 3-di hydr oi sobenzof u-
ran-5-carbonitril mt der aligeneingn CafiH (h

CHCHCHH N (CB)Z

II

30 :
hat, in der R eine labile Ester-Gruppe ist.

Patentanspriiche fiir folgenden Vertragsstaat : ES

35 1. Verfahren zur Hersteilung von (+)-1-(3-Dimethylaminopropyl)-1 (4'-ﬂuorpheny|)—1 3-d|hydrmsobenzofu-
ran-5-carbonitril mit der aligemeinen Formel :

A 40
CH,CH,CH N (cu})2 l
45
(+)
60 und seinen nicht-toxischen Siure-Additionssalzen, das den Schritt umfaBt, (-)-4-{4-(Dimethylamino)-1-
{4"-fluorphenyl)-1-hydroxy-1-butyl]-3-(hydroxymethyl)benzonitril oder einen seiner Monoester mit der
Formel
85

13



45 ' T 1(+ F 50 und selnen
Saur é- Addi ti onssal zen, das den Schep blaspgéesi . (-)4[4-(Dine ﬂm "ﬂﬂum ﬂﬂ 'Tﬂll
(4'-fluorphenyl)-1- hydroxy 1- butyl ]-3-(hydroxymet hyl ) benzoni tr i £ oders eisne

sei ner Monoester mt der Formel 55 13 EP 0 347 066 Bl

|11 1111ff 11111 J {%¢ C~ L cgMor S - * NC. CH2OR OH CH2 C
CH2N(CH3) 2 10 in der R VWASS¥p 1 oéer eine labile Ester-Guppe ist, in

ei ner stereosel ektiven Wi s§ mand%hn und dann di e Verbi ndung der For nel
| als solche oder als ihr ni oxi$ches Saure- Addi tionssafz zu 15
|somkerén 2. Das Verfahren nach Agspruch 1, wobei die Verbindung der
Formel | als das Saure-Additionsgs Eﬁm sdyre isoliert wird. 20
Pat ent anspriiche fU fol genden WM gsstaat: GR 1. Verfahren zur

Her stel l ung von :
(+)-1- (3 Di nmethyl am nopropyl ) -1- (4Y-f1 uor phenyl ) - 1, 3- di hydr oi sobenzof u-
ran-5-carbonitril mt der allgenei Ren Fornmel 25 NC :HZZCHZN (CH3)2 30 35

F und seinen nicht-toxischen Saure-Additionssal zen, das den Schritt unfait,

(-)-4-14- (D gedehr! wESs8Qdf dder eine tabile Ester-Gruppe ist, in einer storeoseloktiven Weise umzuwandeln

(4" -f1 uor phenyd dand ulBYFHMENTglaeP Bl - aks Lo¥é bavk WBR RithokdxRENES Bhidrs-hhoitRR%REZ 84 nen
sei ner anoe&mgknnlt der Fornel 40 NC CH OR -OH CH 2CH 2CH 2 N(

CH 3 )2 so in der R Wasserstoff oder eine |abile Ester-Guppe ist, in einer
st er eosel ekt DecVerM¥rers sach nsprh delvobei die Verbindung der Formel | als das S#ure-Additionssalz mit
der Pamoasaure isoliert wird.

\/ 20 Patentanspriiche fur folgenden Vertragsstaat : GR
1. Verfahren zur Herstellung von (+)-1-(3-Dimethylaminopropyl)-1-(4'-fluorphenyl)-1,3-dihydroisobenzofu-
ran-5-carbonitril mit der allgemeinen Formel

CH,CH,CH_N (CH )2 !

30

(+)

F

35

und seinen nicht-toxischen S#ure-Additionssalzen, das den Schritt umfaBt, (-)-4-[4-(Dimethylamino)-1-
{(4*-fluorphenyl)-1-hydroxy-1-butyl]-3-(hydroxymethyt)benzonitril oder einen seiner Monoester mit der

Formel
NC
CH ZOR
/OH
45 C'.\ |

CHZCHZCHZN(CH3)2

§0
E
in doer R Wasserstoff oder eine labile Ester-Gruppe ist, in einer stereoselektiven Weise umzuwandein
und dann die Verbindung der Formel | als solche oder als ihr nicht-toxisches S&ure-Additionssalz zu

55 isolieren.

2. Das Verfahren nach Anspruch 1, wobel die Verbmdung der Formel 1 als das Séiure-Addltlonssalz mit
der Pamoas8ure isoliert wird.

14



und dann di e Verbindung der Formel | als solche oder als |hr

ni cht-toxisches Saure-Additionssal zg Lbd;{éo 6 g1l Solieren. IZ“HIW'"‘HMM'““I

nach Anspruch 1, wobei die Verblndung ﬁornel | als das

Slure-Additionssalz mt der Panpasaure isoliert wird. 14 *

3. (-)- Enansi ofrEnangiemer \éar bfertihdirgy  4-[4-(Dimethylamino)-1-(4'-flucrophenyl)-1 hydroxy-1-butyl]-3-(hydrox-

4- 14- (D met hy | awethyienzonifrilodef diniBstep lagas Y- Frantidmpcin.oyopei Hetestey Hip aRjenpigeifoonel

ynet hyl ) benzonitril oder ein Ester di eses (-)-Enantioneren, wobei der Ester

die aligeneine Fornel 5 NC ' CH2CR 1

CH2GH2N( CH3h2 70 NC CH,OR F 15 hat, in der R

eine | abile Ester-Guppe ist. [lReveNdl cat bons 20 Revendl catl ons pour |es

Etats contractants sul vants: CHoyDE, FR GB, IT LI, LU, NL, SE 1.

(+ )-1 -(3-dimdt hyl ami nopropyl )=F~ (3¢<f] u @Qp

, 3- dlhydro i sobenzof uranne-5- car boni t FQ“&@@%&@ 2a la foF%uIe gén6ral e

25 NC ~~C' PPY' ’.\s Z s~ol F 35 et ses sels d addition

d' aci des non toxiques. 2. Sel d ad de |'aci de panorque du conpos6 de
-'frnaceutique sous forne d' une dose

| a revendication 1. 40 3 Conpositio
uni taire conprenant, comre ingr6dientlactif, un conpos6 tel quo d6fini dans

| a revendgcation 1. 4. Conposition phgr maceut i que sous fornme d' une dose

unitaire conprenant, comre ingredient actif, le 45 conpos6 de |la
revendi cati on rdt, ilbder BRINP AbiletEs@RGHpRNstaceut i que sous fornme d' une dose
unitaire selon la revendication 3 ou 4, dans |laquelle |"'ingr6dient actif

est pr dsent Revendigatiapsantit6 de 0,1 a 100 m I ligrammes par dose unitaire. 50
Proced6 [Revandicatignseourlas Ftats cdhtrastantsrubsetst F, BRI GHRE, FRiGR Hinkl, L NL, SE

rev ication 1, qui conprend |l a conversion du
(-) - 4- [ 4- ( ditnBtHiy(asimpibylaminopoay- 1 direnhre iy Bytihgdro-fsgkenzsianne-5-carbonitrite  répondant
-but yl ] - 3- (hydk i8lg/mile B§peRle benzonitrile, ou d' un nonoester de celui-ci, de

fagon steroselective en le (+)-1-(3- dlnethylaninopro-
pyl)-1- (#£%-fl uorophényl ) - Nc3- di -i sobenzof uranne-5-carbonitrile quo
|"on isole tel quel ou sous

CHCHCHN(CH3)

27272 2

30

 (+)

F

35
et ses sels d'addition d'acides non toxiques.
2. Sel d'addition de I'acide pamoique du composé de la revendication 1.

3. Composition pharmaceutique sous forme d'une dose unitaire comprenant, comme ingrédient actif, un
composé tel que défini dans la revendication 1.

4. Composition pharmaceutique sous forme d'une dose unitaire comprenant comme ingrédient actif, le
45 composé de la revendication 2. .

5. - Composition pharmaceutique sous forme d'une dose unitaire selon la revendication 3 ou 4, dans
laquelle l'ingrédient actif est présent en une quantité de 0,1 & 100 milligrammes par dose unitaire.

50 6. Procédé pour la préparation d'un composé tel que défini dans la revendication 1, qui comprend la
conversion du (-)-4-[4-(diméthylamino)-1-(4"-fluorophényl)-1-hydroxy-1-butyl]-3-(hydroxyméthyl)-
benzonitrile, ou d'un monoester de celui-ci, de fagon stéréosélective en le (+)-1-(3-diméthylaminopro-
pyl)-1-(4'-fluorophényl)-1,3-dihydro-isobenzofuranne-5-carbonitrile que 'on isole tel quel ou sous forme
d'un de ses sels d'addition d'acides non toxiques.

55

7. Enantiomére (-) du composé 4-[4~(diméthylamino)-1-(4"-fluorophényl)-1-hydroxy-1-butyl]}-3-(hydroxymé-
thyl)benzonitrile ou d'un ester dudit énantiomére (-), lequel ester répond 2 la formule générale

15



d'ua delées sel s d'addition d' acides non t oxi ques. 65 7.
conpos6 ) . EP 0 347 066 B1 alyllll”@”il ,l lm,
4-[ 4- (di ndt hyl am no) - 1- (4' -fl uorophenyl ) - 1- hydr oxy- 1- buty

t hyl ) benzonitrile ou d un ester dudit enantionmere (-), quuel ester r6pond
h la formul e gen6ral e 15 EP 0 347 066 B1L 31111 Tiillll i

S s No ~0o CH2OR..5 NC OHzOR COHC v :
1c2c2N(CHA 12 o ' F o
dans Iaqyelle R est un gr o\ .teh,éﬁblle 15 Revendi cat bons pour |'Etat

contiract’ant suivant: ES 1. ;
(+)\1 (3- dlnethylanlnopropyl)fl (4
furanne-5-carbonitrile r6pondan
f et ses sels d' addition d' acidg
du (-)-45[4-(dinbthyl am no) - 1-
(4" -fluorophényl)-1-hydroxyl - I]-3- (hydroxynﬁthyl)benzonltrlIe ou

d' un nonoester de celui-ci, re- 35 pondant A la fornmule NCXr CH 20R 40
-1 ~~~~0OH H 2CH 2CH 2N(CH32 45 dans laquelle R est H ou un groupe ester

| abi | e, de f alasylaggblRFeBsa @aips ¥ker Igdld.S | ' i sol enent du conpos6 50 de
formulesd tel quel ou sous forne d un de ses sels d' addition d' acides non

t oxi ques. ReveRdicatiod$ powr|'Blat tontractantrsdiventt: EBn 1 dans quuel | e conpos6 de
formule | est isole sous forne du sel d addition de |'acide panoTque. 55
Revendl| cat il-orfgochg pour IEprépargiondy GOt 3rdimétylgraipapropyciri4 fluorpahéintid G-diydrp-isopenzo-
prepar ati on dtfanne-5parpanitrie pensem ¢ lafaryig9EM¥AA ) - 1- (4' - f | uor ophenyl ) - 1

, 3- dlhyd?o i sobenzo- furanne-5-carbonitrile repondant A la fornule generale

16 NC
QY
CH,,CH,CH

2 ,CH ZM(CH)

© (+)

F

oour | a,p ation du
éﬁ%ﬁ% 1, 3- di hydr ot} sobenzo-

. fornule gén6rale 20 0 30
N t oxi ques, qui conprend Ia conver si on

30

ot ses sels d'addition d'acides non toxiques, qui comprend ia conversion du (-)-4-[4-(diméthylamino)-1-
(4'-fluorophényl)-1-hydroxyl-1-butyl}-3-(hydroxyméthyl)benzonitrile, ou d'un monocester de celui-ci, ré-
35 pondant & {a formule

@CH OR : .
e N
' CH ca cu u(ca ) :

45 :

F

dans laquelle R est H ou un groupe ester labile, de fagon stéréosélective, puis I'isolement du composé
50 de formule | tel qusl ou sous forme d'un de ses sels d'addition d'acides non toxiques.

2. Procédé selon la revendication 1 dans lequel le compose de formule | est isolé sous forme du sel
d'addition de I'acide pamoigue.

55 Revendications pour I'Etat contractaht suivant : GR

1. Procédé pour la préparation du ( + )-1-(3-diméthylaminopropyl)-1-(4'-flucrophényt)-1 ,3-d}hydro-isobenzo-
furanne-5-carbonifrile répondant 3 la formule générale

16



:10 TF e;.cez sel s dﬂaddiéioh ﬂ'?cides non toxi ques, quf conprend | a
((:vaﬁlr 35?2phgn(y|- g Lll Lsdg o;fa-.ﬁu?m ]m%%o ??17y(()16r603x1ynet hyl ) benz,orli'““lllml!_l I“'!I "(I!M!II

nonoester de celui-ci, r6- 15 pondant a la fornule NCs * ¢
20R 20 NC ~a OH 5¢c~CH2CH 2CH 2 (CH3 )2 F
dans laquelle Rest Hou u e Qster |abile, de facon stereosel ective,

puis i'isolenent du conpose formule I tel quel ou sous forne d'un
de ses sels d' addition d' acisg

i . oc6d6 selon |a
rergQicafion 1 dans lequel le co -osgﬁagﬁg%kﬁﬁvggpzest i sol 6 sous fornme du
sel d addition de |'acide panorque 5 3. Enantionere (-) du conpose
4-[4-(dinﬁthylanino)-l-(4'-f|uorqqﬂ;}I)fl-hydroxy-l-butylj3-(hydroxyn6-
thyl )benzonitrile ou d un ester &8d 6nantionbgg,(-), |equel ester repond
A la formgyl e génerale NCN CH20R 4% CH CtZCHZNE 21 45 |IF so dans
| aquel | e R est un groupe ester |abife. 51 17.

et ces sels d'addition d'acides non toxiques, qui comprend la conversion du (-}-4-[4-(diméthylamino)-1-
(4'-fluorophényl)-1-hydroxy-1-butyl]-3-(hydroxyméthyl)benzonitrile, ou d'un monoester de celui-ci, ré-
15 pondant 2 la formule

NC CHZOR
. 20 /OH
- . C. )t
CHZCHZCH ZN (CH3 ) 2

25

F

dans laquelle R est H ou un groupe ester labile, de fagon stéréosélective, puis f'isolement du composé
30 de formule | tel quel ou sous forme d'un de ses sels d'addition d'acides non toxiques.

2. Procédé selon la revendication 1 dans lequel le composé de formule | est isolé sous forme du sel
d'addition de I'acide pamoique.

35 8. Enantiomére (-} du composé_4-[4¥(diméthylamino)-1-(4'-fluorophényl)-1-hydroxy-1-butyl]-3-(hydroxymé-
thyl)benzonitrile ou d'un ester dudit énantiomére (-), lequel ester répond 2 la formule générale

NC CH,0R
\_ 4
C(OH .
CHaCH,CHoN(CHg)s 11

45

F
50 dans laquelle R est un groupe ester labile.
§5
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