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Background of the Fnvention

10 Citalopram is a well-known antidepressant drug that has now been on the market for some
years and has the following structure:

NCOIL
9

F Formula 1

15 It is a selective, centrally acting serotonin (5-hydroxytryptamine; 5-HT) reuptake inhibitor,

- accordingly having antidepressant activities. The antidepressant activity of the componnd has

been reported in several publications, eg. T. Hyttel Prog. Neuro-Psychopharmacol. & Biol,

Psychiat. 1982, 6, 277-295 and A. Gravem Adcta Psychiatr. Scand. 1987, 75, 478-486. The

_ compound bas further been disclosed to show effects in the treatment of dementia and
20 cerebrovascular disorders, EP-A 474580,

Citalopram was first disclosed in DE 2,657,013, corresponding to US 4,136,193. This patent
publication describes the preparation of citalopram by one method and outlines a further
method, which may be used for preparing citalopram.

25
According to the process described, the corresponding 1-(4-fluorophenyl)-1,3-dihydro-5-
isobenzofurancarbonitrile is reacted with 3~(N,N-dimethylamino)propyl-chloride in the
presence of methylsulfinylmethide as condensing agent. The starting material was prepared
from the corresponding 5-bromo derivative by reaction with cuprous cyanide.

30
~ According to the method, which is only outlined in general terms, citalopram may be
obtained by ring closure of the compound:
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in the presence of a dehydrating agent and subsequent exchange of the 5-bromo group with
cuprous cyanide. The starting material of Formula M is obtained from S-bromophthalide by. -

5 two successive Grignard reactions, i.e. with 4-fluorophenyl magnesium chloride and N,N-
djmethylaminopropyl magoesium chloride, respectively.

A new and surprising method and an intermediate for the preparation of citalopram were
described in US Patent No 4,650,884, according to which an intermediate of Formula ITI

NC CH,OH
OH l
N

F Formula 1T

10

is subjected to a ring closure reaction by dehydration with strong sulfiric acid in order to

obtain citalopram. The intermediate of Formula XII was prepared from 5-cyanophthalide by

two successive Grignard reactions, i.e. with 4-fluorophenyl magnesium halogenide and N,N-
15 dimethylaminopropyl magnesium halogenide, respectively.

Further processes are disclosed in international patent application Nos. WO 98019511, WO

98019512 and WO 98019513. WO 98019512 and WO 98019513 relate to methods wherein a

S-amino-, S5-alkoxycarbonyl- or 5-(sec. aminocarbonyl)phthalide is subjected to two

20  successive Grignard reactions, ring closure and conversion of the resulting 1,3-

dihydroisobenzofuran derivative to the corresponding S-cyano compound, i.e. citalopram.

International patent application No. WO 98019511 discloses a process for the manufacture of
citalopram wherein a (4-substituted-2-hydroxymethylpheny!-(4-fluorophenyl)methanol

compound is subjected to ring closure and the resulting 5-substituted 1~(4-fluorophenyl)-1,3-

- 25 &hydroxsobenzoﬁnan converted to the corresponding 5-cyano derivative, which is alkylated

witha (3 ~dimethylamino)propylhalogenide in order to obtain citalopram.




ning of each regul ar issue of the PCT Gazette. (54) Titi£FEBRUNRR J60R THE
PREPARATI ON OF Cl TALOPRAM (57) Abstract: Disclosed is a nethod for the
preparation of cital opram conprising conversion of a conpound of Formula
VII1 1-[(3- dinethylam no)prop 3

3-yl]-1-(4-fluorophenyl)-5-2-1, 3-di hydr oi sobenzof uranwherein Z is hal ogen,
to a conmpound of Fornmula IV

5- car boxy- | FuBdlfyNedStHidewk g:l@}: -vd).-1-(4-fl.ugrophenyl)-1. 3-di hydro
i sobenzof ur @@Lﬁgim\/\fglg%%l B?g%{f/ﬁ SI gélﬁggdhﬁég}ag%ﬁerﬁ(% ﬁgﬂlgé)ﬂ%%/tmsgiqsqd thfl(@
cital opram S o veliel Htalsorapppars Hiatdhering cldswé oF didvintmbiaty 6f
al'so di scl ofetndld IBGBRBRGAODE YidElhoded: Wj&}bﬁbg’s@ppar ation of G tal opram
The present invention relates to a .nmethod for the preparation of the

wel | -known anti- depressant drug cital opram

L[ 3 (di et 1&%3%) sugfpymmmea} fundr thah eftiloprabn Thay b ¥fiERBDed by 2 novel

i sobenzof ur BB R U, s for e,preparation of 1 nternediates
used in the preparati oﬁ?@%%ﬁ%ﬁeﬂéﬂgﬁ&w&q% conversion of said
‘internmediates into cital opram Background of the Invention 10 Citalopramis
a wel | - knovsmmantargdop f(iesmaaditgy ug t hat has now been on the narket for sone
years apgl has the following structure: NC 15 It is a selective, centrally
‘acting seroA%g’i &Héﬁ droxytryptam ne; 5-11T) reuptake inhibitor, :
-accor di ngl y" havT g Yaltiiesridatation elatesford noyel Miethod firithieprepmation ofadialoptiny
of the conigiing BaForrR@e® reported in several publications, eg. |. Hyttel
Prog. Neuro-Psychopharmacol. & Biol. Psychiat. 1982, 6, 277-295 and A
Gravem Acta Psychiatr. Scared 1987, 75, 478-486. The conpound has further
been di sclosed to show effect§d n the treatment of dementia and 20
cerebrovascul ar di sorders, EP-A 27458p~\Cital opramwas first disclosed in -
DE 2,657,013, corresponding to US , A03. Thils patent publication
‘describes the preparation of citalopramthy-one Nethod and outlines a
further ’

B Formuta X
15  comprising:

conversion of a compound of Formula VILI

Q Formula VIII

20  wherein Z is halogen,

to a compound of Formula IV




met hod, which may be used for preparing cital opram 25 t he
process described, the corresponding 1-(4-fl uorophenyl fﬁﬁ@éﬂﬁﬁ&#oﬁs

i sobenzof urancarbonitrile is reacted with

3- (N, N-di et hyl am no) propyl -chloride in the presence of

met hyl sul fi nyl nmet hi de as condensi ng agent. The starting material was
prepared fromthe correspon -prono_derivative by reaction with
cuprous cyani de. 30 According to tl £ d, which is only outlined in
general terns, citalopram my be Qbia ] g closure of the conpound:
14 FEBRUARY 2005 2 F Fornula Il in the a dehydrating agent and
subsequent exchange of the 5-bronp group~wi th cuprous cyanide. The
starting material of Forrmula U is obt from 5-bronopht halide by 5 two

successive &ignard reactions, i.e. W ¥~ fl uor ophenyl magnesi um chl ori de
and N, N- di met hyl am nopropyl magnesi um cpl ori de, ively. A new and
surprising nethod and an |nterrred| ate fdf the pre%’ on of cital opram

wer e descrtleﬁ e‘i:gyus Pat ent No 4, 650, 884, according to whi ch an
i nternedi at ROVEISIQN O 1tbe¢q@1mmdmf§omulaulymtommbpmt 0 aring
cl osure reaction by dehydratlon wWith strong sulfuric acid in order to

obt ain cit%%gﬁ]a elnter dlateo Forpula 11] was prepared from
5- cyanopht ha % G Rgentig gtﬁﬂ? papethed campnisingas, i.e. with
4-fl uor phenyl magnesi um haI ogeni de and NN

1) reaction of the compound of Formula IV with a dehydrating agent and a sulfonamide of
the Formula H;N-SO»-R wherein R is:
a) An optionally substituted NH, or Cy¢ alkyloxy,
b) aryloxy or heteroaryloxy optionally substituted with halogen, Cjs-alkyl, cyano,
10 hydroxy, Ci4-alkoxy, trifluoromethyl, nitro, amino, Cigalkylamino or di-Cj.4-
alkylamino, or
¢) aryl or hetercaryl optionally substituted with halogen, C;.4-alkyl, cyano, hydroxy, C;.
s-alkoxy, trifluoromethyl, nitro, amino, C,4-alkylamino or di-C,.s-alkylamino ;

15 or

ii) conversion of the compound of Formula IV to the corresponding armde of Formula V

20  in which R' and R? are independently hydrogen, Cy.s alkyl, Cy¢ alkyl substituted with one or
more substituents selected from the group comprising aryl and heteroaryl, hydroxy, Ci.¢-
alkoxy, aryloxy, heteroaryloxy, aryl-Cig-alkoxy, or trisubstituted silyl wherein the -
substituents are independently Cy. alkyl, aryl, heteroaryl or aryl-Cy.g-alkyl and then reacting
the amide of Formula V with a dehydrating agent

25




15 di net hyl ami nopropyl magnesi um hal ogeni de, respecti v&f FEBBYARY4005
processes are disclosed in international patent application Nos. WO .
98019511, WO 98019512 and WD 98019513. WD_98019512 and WD 98019513 rel ate
to nethods wherein a 5-amno-, 5-al koxyca?bonyl - or 5-(sec.

~ am nocar bon thali.de i 5 subjected to two 20 successive Gignard

reacti ons, ﬁ%"gp & p%'é' %‘%’i@%ﬁ‘?é‘i’%‘?”éﬁ opt Pharmacaiignlly angeptalde salt thereof.

di hydroi sobenzofuran derivative to the correspondi ng 5-cyano conpound, i.e.
cital opram | 95 |1 cation 98019511 di scl gses a
process for Tltl%g&ﬁrgﬁ?(%dac.t ur %B%ﬁ)g% F%i‘ﬁgg? 8’&* W’&gm %%@ngg%%#‘{‘@f@dg may be
2- hydr oxy net#5ed e W activate asid sorwative) offohmnlal VI: conpound i s subjected to
ring clasure and the resulting 5-substituted 1-(4-fluorophenyl)-21 3 25

di hydr oi sobenﬁfur an converted to the correspondi ng 5-cyan derivative,
which is al kyfyated w th a (3-dinmethyl am no)propyl hal ogenide in order to
obtain cital gdram 14 FEBRUARY 2005 3 Finally, methods of preparing the

i ndi vi dual ®Rani s, of citalopramare disclosed in US Patent No
4,943,590 from ppears that the ring closure of the

i nternedi ate of y be carried out via a labile ester with a

e

base. 5 10 It has now, simgly, been found that cital opram may be
‘manufactured by a n favourabl e and safe procedure using conveni ent
starting materials. pary of the invention Accordingly, the present

nmet hod for the preparation of cital opram

cgﬂﬁg?l i ng:

wherein R? is halogen, Cy6 alkoxy,aryloxy, heteroaryloxy, aryl-Cy.¢-alkoxy, heteroaryl-Cy.¢-
alkoxy, alkylcarbonate, arylcarbonate, alkylcarbamate, arylcarbamate, alkylthiocarbonate,

10 arylthiocarbonate, alkylthiocarbamate, arylthiocarbamate, alkylacyloxy, arylacyloxy,
substituted or unsubstituted aryl or substituted or unsubstituted heteroaryl.

In another aspect, the invention relates to methods for the preparation of a compound of

-Fon_nula v

Formula IV

comprising conversion of a compound of Formula VIII,

Formula VI




conversion of a conpound of Formula. VIII 20 wherein z1ﬂ§Eﬁ§P6\5\¥n2,00Po a
conpound of  Fornula IV 14 FEBRUARY 2005 4 HOOC Fornula IV foll owed by
conversion of the compound of Forrmula IV into citalopram |In particular
the invention relates to such a nethod conprising: i) reaction of the
conpound of Forrmula IV with a dehydrating agent and a sul fonam de of the
Formul a H2ZN- SO2-R wherein Ris: a) An optionally substituted NH2, or Cl-6
al kyl oxy, b) aryloxy or heteroaryl oxy ap, ionally substituted with hal ogen,
Ctn.-alkyl, cyan, 10 hydroxy, Cl-4-alKoxy, trifluoronethyl, nitro, am no,
Cl- 4-al kyl am no or di-Cl-4- alkylamno, or c) aryl or heteroaryl optionally
substituted with hal ogen, Cl-4:-alkyl, cyano, hydroxy, C _ 4-al koxy,
trifluoromethyl whideiq i Cl-4-al kyl ami no or di-Cl-4-al kylam no ; 15
or conversion of h?ﬁ%%%%g%eﬁgo%wpﬁﬁ IQ“NH%BV-t he correspondi ng ani de of
Formula V Formula .V F 20 in which RL and R2 are independently hydrogen,
Cl-6 alkyl, CI-6 alkyl substituted with one or nore substituents selected
fromthe group conprising aryl and heteroaryl, hydroxy, Cl-6- alkoxy,

aryl oxy; heter ‘Jﬁ??}lal}?és?r 23R éeim’entaml{@&tys, toapethords konths preparateh ofi 4 spmpkngrodi n
the substituerfosms 11 ndependently Cl-6 al kyl, aryl, heteroaryl or |
aryl - C1- 6-al kyl and then reacting

- Wherein X is selected from halide, CN, ORS or SR® where RS and R® are independently
selected from Cy.6 alkyl, aryl, heteroaryl or benzyl and each of these Cy.6 alkyl, aryl,
heteroaryl or benzyl groups are unsubstituted or substituted with halogen, C;. alkyl, cyano,




the am de of Formula V with a dehydrating agent 25 14 HEBRBIREGRY #9955 ,
t hereby obtaining cital opramas the base or a pharnaceutically acceptable
salt thereof The conversion of the 5-carboxy derivative of Fornmula IV to
~the amde of Fornmula V maybe carried out yia activated acid derivative of
Formula VI: 5 wherein R3 is hal ogen, Cl1 al koxy, aryl oxy, heteroaryl oxy,

aryl - Cl1- 6- ahidooyy, (h&tﬂ(o&g;&iﬂu@ et ﬁﬁiﬁ%}’amﬁbk& LAERSRH For ALY LCANRARLE
al ky

al kyl car banm i‘ af bangt e, hi ocar bonat e, 10 aryl thi ocar bonat e,
al kyl t hi ocatBaRat® ﬁﬂflllﬁ @éﬁm@mﬂ@nﬂwd@tﬁ@mmmlﬁsme
subst i t ut edheigs gygé{zs, e, un

het er oaryl . ?nogﬁgt her afspect h@f}ﬁﬂe?%{;%ﬁﬂgh&w?@&%%ﬂm%ég#lgo or the
prepar at i on“@ﬁ:l éhf@@dpomwedﬁnhhnﬂogem’ﬁ]ﬁm@?ﬂﬁthﬁdrﬁﬂy,@lwﬂk&wn of a
corrpoung of 4 qt gad egh o 14. FEE le 2005 5 G wherein I s hal ogen to
conpound of “Formir agUnEd lHéﬂiyllf%\WP» on relates to
met hods f orYtibe, srm%wh&e s %l&ﬁawmdlyafogeggﬂ%hﬂj@é\%g gmlggﬁo\/bénzﬂ

wherein Xi s selectedfrom hal i d CN, OR57or are
i ndependent 34 caglap Mmmlwhmmmﬁwbmmgmumlmmbrmmmdh

of these Cl; r het er o enzy, re. unsubstituted
or substitut e%mgﬁl’rﬁf%% E}Y% 14 @?%nymﬂ% romiethyl, mitro, aminio, Ci ¢
alkylamino or dl—CH-a]kylammo,
10  comprising :

conversion of a compound of Formula VIII

Formula VIII

15  wherein Z is halogen,

to a compound of Formula VII,

" Disclosed herein, the present invention may relate to an antidepressant Phamac?“ﬁcal
20 cpmposition comprising citalopram as the base or any convenient salt thereof manufactured
by the process of the invention.

Throughout the specification and claims, the term ‘dehydrating agent’ refers to any suitable
dehydrating agent, and a person skilled in the art may easily determine the optimal agent.
25 Examples of suitable dehydrating agents are SOClz, POCls, PCl; SOBr», POBr;, PBrs, SOL,
POL, PIs, P40y, oxalylchloride, carbonyldiimidazole and Vilsmeier reagents. Preferably a
chioro-containing agent, most preferably SOCly or POCls, is used. Vilsmeier reagents are
reagents formed by mixing of N,N-dimethylformamide (DMF) and dehydrating agents,

- €xamples of which are DMF/ SOCI, and DMF/ POCl,.
30




14 FEBRUARY 2005 6 hydroxy, Cl-4 al koxy, trifl uoronmet HYTEBRPARY: 2088 no,
Cl-4 al kylam no or di-Cl-4 al kylam no, NR7R8 where R7 and R$ are

i ndependent|y sel ected from hydrogen. Cl. al kyl, aryl, heteroaryl or
benzyl and each of these Cl1-6 alkyl, aryl,?”heteroaryl or benzyl groups are
unsubsti t ut or _substituted with hal ogen, Cl-4 alkyl, cyan, hydroxy, Cl-4
al koxy, 5 tr} qughethe Ryacification and claimspCy Cilky bieRerd it Deanhiedir ubrafichod alkyl
al kyl am no; gdupshalingFrorR bndR%%; ' .ec rom hydrogen, C1.6

al kyl, aryl lhgi«re?r %ryl orMb%gsnzy 8%m niesz%ﬁﬂéfe’%ﬁ%s%rﬁ%@ﬁ@%@ﬁjpr%@l%pm‘
heteroaryl BY" bé&i ?EVP s ametud2aepyl; A adinethydubethit Landd 2-mithyi- ptopgkn,
Cl-4 al kyl , Suyinly, Gt draikey refeik4o hHOX ¥roub Haking GrBhE Y fo,d?'c%fb?n AP Retuibe 4
al kyl am s0 g4q gﬁ%%oﬁ?abggﬁm no; é:o %ﬁ%?“'SI .conversion of a c_or‘rfBoun of
Formula VI 15 Wherefn 7| so}WaF%(b iré AJURS Frchrgpupn wheyein, the alkyl
Di scl osed h@PEYFﬁaStd‘Fﬁnﬁi-esent I nvention may relate to an anti depressant
pharmaceutical 20 conposition conprising cital opramas the base or any
conveni ent ﬁ | t thereoi manuf actured by the process of the invention.

Thr oughout tAGEYHBES; & Phigrimechraming ort¢ding. er m ~ dehydr ati ng agent'
refers to any suitable dehydrating agent, and a person skilled in the art

‘may easjly I% erm.ne the optimal agent. 25 Exanples of suitable dehydrating
agents $re pefbediihof helinyentgnapone peibtlabutPBrIimiSay MechBiti of MleSeadiéq 1o,

: | yl chl orthateth aﬂﬂﬂbﬁ ”Ij&lﬂ& nﬁ,g? ' . f er abl
g)r(\?o)r/o?co(rjl[fgli]ﬂi Egﬁg%gnég%st ?g!‘P_gra }\ﬁ S}%Egl“gﬁl %@@?&Iﬁgo'gé%ﬁﬁ/f’ﬁ%ﬁ& er
reagents are  FERYERPEUREARLFq derivativeg whichihey rgaqie with thesulfenimisle RS Oand
dehydr at i n@tdberebys formingeipil@sanf Db theakiter Rction; @ datal ¢l arbilt F Hrladid may

be necessary.

15 .
The sutfonamide, H,N-SO,-R, used in the process is preferably sulfamide, NH,-SO,-NH,.

The optionally substituted NH; used in the process is preferably tm—butylaﬁhg

20  The reactions with dehydration agents in the method of the invention are carried out neat or
In a suitable solvent, such as sulfolane or acetonitrile. When a solvent is used in the
" dehydration reaction of ii), a catalytic amount of N,N-dimethylformamide may be needed.

In preferred embodiments of the invention, the methods for preparation of citalopram and/or
25  the compounds of Formula IV or Formula VIX comprises:
a) Reaction of the 5-halo analogue of Formula VIII

wherein Z is halogen,
30




30 14 FEBRUARY 2005 7 Throughout the specification and1"(:’|:’;:a|?'ﬁ95R(¥,12-°§5al kyl
refers to a branched or unbranched al kyl group having fromone to six
carbon atomns inclusive, such as nethyl, ethyl, 1 propyl, 2-pro- pyl,
1-butyl, 2-butyl, 2-nethyl-2-propyl, 2,2-d4 nethyl-I-ethyl and 2-nethyl 1
propyl. Simlarly, Cl-4 alkyl refers to such a group having fromone to
four  car bonWih desor ancirgaiolighibmenuthpOing el KBLi, Elwith 8 kRxiorRtalliCioriplex

al kyl am ne | gnat uc LQups rein the alkyl moity is as defined.
Hal ogen magéﬁgq%ﬁ%‘?%,an%qﬁ? E‘éq/xr@ﬁ‘cﬁ‘}ﬁﬁjécyb?f@r& REps angl subsegpentlysviflodO) of
t he invent i Q8; oxa@niRusi bF thdmARER | M ting mechani smof the reaction is
that the 5-carboxy conmpound of Formula IV reacts wth the dehydration agent

in order to forma corresponding activated derivative, which then reacts
wi th the sul fonam de, H2N SQ2- R, t&ereby formng cital opram During the

| atter reaction, a catalytic amount 9f an P%%Lﬁa@y be necessary. 15 The
sul fonam de, H2N--SO2-R, used in th?pﬁ cess 1s preferably sul fam de,
ted

NH2- SO2-NH2. The optional ly substit NH2 used in the process is
preferably - U Lne.; 20 -The reactions, w.th atjgn agenys in the
met hod of t‘{qgé}lélﬁ\?‘en dl%nrg}é;ﬁléie%eantdﬁ? 'Q’dsegqﬁfedlﬁ@é?h%ﬁée’pﬁ?g}%rﬂf ?bl@e%gﬁ{v@ﬁltl{

such as suldreimingendenticalianid kit €, s WISH a1 SRRk bﬁbéiﬁﬁﬁaﬂd%&@fmesec %
dehydratio action of ii), a catalytic anmount o6f NN-di methylformam de

maybe - ne_edgaty.gy 130 Ipheeronrd @ bemgyligioupd are gpsublatuted.arsubgityted withrelogem Cifsor
T conpr | Sugh GHRHOBAT e iRy, SilonGRTE BT Spfion it Bl opting StdiCes n 2
i s hal dgen alkylamino, NR’R® where R7 and R® are independently selected from hydrogen, C;¢ alkyl,
aryl, heteroaryl or benzyl and each of these Cy.¢ alkyl, aryl, heteroaryl or benzyl groups are
unsubstituted or substituted with halogen, C, 4 alkyl, cyano, hydroxy, Cy4 alkoxy,
triffuoromethyl, nitro, amino, Ci4 alkylamino or di-Cj.4 alkylamino; Y is O, S, or NR? where
R? is selected from hydrogen, Ci.¢ alkyl, aryl, heteroaryl or benzyl and each of these C;.4
15 alkyl, aryl, heteroaryl or benzyl groups are unsubstituted or substituted with halogen, C;.4
alkyl, cyano, hydroxy, C.4 alkoxy, triffuoromethyl, nitro, amino, C;4 alkylamino or di-Cy4
alkylamino;

and in the methods for manufacture of citalopram or compounds of Formula IV followed by

reaction with water, a hydroxide such as NaOH, or an aqueous solution of an acid;
20

b)  coupling of a compound of Formula VIII

Z
O o NMe,2
O Formula YIII

wherein Z is Br or I with an optionally substituted viny! or acetylenic group in the presence
25  ofametal catalyst, such as a nickel or palladium based catalyst, followed by oxidation of the
- vinyl or acetylenic group to carboxy thereby obtaining the compound of Formula IV;




30 14 FEBRUARY 2005 8 with My or an organol it hi um conpbEBEBRUARY.2005BuL |
or with an organonetallic conplex conposed of My and/or M and/or Li and
al kyl or aryl groups and subsequently with CO2. CS2 or a conpound of the
Formula I X X ~-- A Formula | X wherein A 4nd X are independently sel ected
from hal i dey, ere nd R6  are independently sel ected
fromCl -6 aI ky |‘°3‘raﬁg’5{°g“r BW@%&%WP le¥eg %mﬂaﬂmammsmf e Fatryle,
aryl , heterﬁhbg,Mgm; tﬁﬁ[@m{l éﬁﬂ@s 2iGe | I&gﬁ ubst | tut ed with

y <ox3§l§“tj rl W”oaﬂd

hal ogen, Cl4 aI Kk droxy, CAa
amno, CIA% 9?81 ﬁxeau GhEEOmulal(Rﬁ)_s,MnMgBr MR&RE Mﬂe&gﬁﬁes’?\@ﬁi

| ndepengl1 ﬁ gtdéglcﬁ.%hﬁét hﬁdg q& ?ﬁﬁfé@ﬁf dé%pnt ﬁ%{ﬂé@r@g{t&g«%@ ltggtr!g/l?r%égr%m shu e

benzyl
unsubst i% ut@uﬂ@rGBgilm‘dll’eageﬁdKﬂMEgH @@l@%@éﬁeﬂ?ﬁﬂd%w anoﬁﬁﬁ’lﬁ}n %%Bﬁlh AU,

al koxy, trriran?yrorreth , nltro am no 0 or
al kyl ani no; gegate, ayirr gpparated oy sity -‘ﬁ“ellneMth find ranhorg mmgﬁﬁumCé 61-

al kyl , arylhut}}lgmgﬂin@aqnﬁm p@é bg%g?wu?of tBese gtl‘?ataﬁ{lé% aryI n

heteroaryl or benzyl groupsTare

CIA al kyl They##sng Hybrome co@peundabk Busmulk rVITE Uas0 BB dhinedhd H?scnﬁgﬁ g sC14
al kyl am no 036 Cl-4 alkylam no; and in the nethods for manu ture (9
cital oprarn or’conmpounds of Formula IV followed by reaction with water, a
~hydr oxil#e such as NaOH, or an aqueous solution of an acid; 20 b) coupling
of a conpouynd of Formula VII| wherein Zis Br or | with an optionally
substitute Wﬁv B oxgpplss afistarting waErials dffferpurkIBnge: ethyl chloroformate, phenyl

chioroformate, benzyl chloroformate, vinyl chloroformate, isobutyl chloroformate, ecthyl

chlorothiolformate, methyl cyanoformate, carbonyldiimidazole and diethy! carbonate. The

starting materials of Formula IX are commercially available or may be prepared by literature
15 methods.

In method b), the nickel based catalyst may be any suitable Ni(0) or Ni(II) containing
complex which acts as a catalyst, such as Ni(PPhs); and (o-aryl)-Ni(PPhs),Cl, and the
palladium based catalyst may be any suitable Pd(0) or Pd(Il) containing catalyst, such as
20 Pd(PPhs),, Pd,(dba); and Pd(PPh),Cl,. The oxidation agent may be any suitable agent, such
as a peroxide in the presence of a ruthenium catalyst. The starting compounds wherein B is a
triflate group may be obtained as described in WO 0013648. Examples of the vinyl or
acetylenic groups coupled with the compound of Formula VIII are methyl acrylate, 1-
bromobut-1-ene, propyne, trimethyl(prop-1-enyl)stannane, E-1-hexenylboronic acid and
25 prop-l-enyl trifluoromethylsulfonate.

The compound of Formula I may be used as the free base or as a pharmaceutically acceptable
acid addition salt thereof, As acid addition salts, such salts formed with organic or inorganic
acids may be used. Exemplary of such organic salts are those with maleic, famaric, benzoic,
30 ascorbic, succinic, oxalic, bismethylenesalicylic, methanesulfonic, ethanedisulfonic, acetic,
propionic, tartaric, salicylic, citric, gluconic, lactic, matic, mandelic, cinnamic, citraconic,
aspartic, stearic, pahmitic, itaconic, glycolic, p-aminobenzoic, glutamic, benzene sulfonic and
theophylline acetic acids, as well as the 8-halotheophyllines, for example 8-




.25 of a netal catalyst, such as a nickel or palladi “”ﬁc{)ﬁé@ﬁuﬁ@ Aoyst
follomed by oxidation of the vinyl or acetylenic group to carboxy thereby
obt ai ning the conpound of Formula IV, 14 FEBRUARY 2005 9 In nethod a),

- exanpl es of organonetallic conplexes are tgi al kyl magnesates of the Formul a
(R4) 3MyLi ri al. kyl mangenates of the Fornula (R4)3WnLi and m xed magnesi um
and mangerPeY mohsaphvdline  BrempleryFofnsich {(RA3RIN Mg , arehiiogs Nvw i BRROANGLES

Cl1. 6- - al kylhy@Fobréhit! « ,grgmep be identical or different.

Tri al kyl magnesate ma pr eoaré’c?rﬁlﬂ#hgf’fﬁn mF‘?‘"o?ﬁ“%? Gignard reagent RAMgX
(X is halogen) and an organolithium e.g. n-butyllithium

Tri al kyl ma ena.t y be generat ed in situ fromWd 2 and an organolithium

e.g. n- onsplty afihrgBmpounds meyhegmepapel] by mmhadﬁm@mhﬂtheaag%&

Sﬁﬁfniﬂdam ‘5 é‘?‘“?“teﬂ e bﬁﬁé"tﬂa°é°‘95f8@ S TR 8 5 T il e ek oo

starting n% qu e sQﬁ?ﬂ"LW&MSW%@h@mm@wﬂt&y@mmapn pivbeydling, or with

chl or of or mae @Xc@e rfythe abidofrof aAt@ Bamikibté! so Qrs%ﬁ) aE“i‘l% %@QP l&;ﬁg}lacetate or
no

-chl or of or mafcH; o ot olfo rrate rreth cya
o?a@iol% h%’qﬁn‘é‘f’ﬁ% ystartl ng materials of

carbonyldiim
Formula I X are commercially avallable or may be prepared by literature 15

t hodso |Th t be table N (O
or N(H) ¢ ﬂ?‘é@%ﬁﬁﬁ*ﬂ“@%&ﬁ?ﬁw&ﬁ ob BiuéiBR Py pdR Y AP
and ((3r- af3 1 %9 Bpid 62@91111 iﬁrdexwepaaﬂwauuthmfmmeﬁ tamm,l yRbule® ypoReledr

sui t abl e Psis, of pdrekitkdally G e usat d( PPh3) 4,
Pd2(dba) 3 and Pd(IIJDPh) 2C g The igi>l<|Bgat | oﬁé%ﬂ?ﬁ%%ﬁﬁ“éﬁ?ﬁsw t abl e agent,

such as a peroxide in the presence of a rutheniumcatalyst. The starting

conpounds Theahaimad@utieal a?ormulaﬁbﬁ 6F thé VBt mBLLOPipBE by Bdntiaiichiigdnb gy VO
0013648, BXMPAEFoP bxddifle 1Bl iy be prepared by mixing the active ingredient with ordinary
adjuvants and/or diluents and subsequently compressing the mixture in a conventional
tabletting maschine. Examples of adjuvants or diluents comprise: Corn starch, potato starch,
talcum, magnesium stearate, gelatine, lactose, gums, and the like. Any other adjuvant or
additive colourings, aroma, preservatives efc. may be wsed provided that they are compatible
20  with the active ingredients.

Solutions for injections may be prepared by dissolving the active ingredient and possible
additives in a part of the solvent for injection, preferably sterile water, adjusting the solution
to the desired volume, sterilising the solution and filling it in suitable ampoules or vials. Any
25  suitable additive conventionally used in the art may be added, such as tonicity agents,

preservatives, antioxidants, etc.

Examples
The invention is further illustrated by the following examples, which should not be construed
30 as limiting the scope of the invention.

Example 1
5-Carboxy-1-(4-fluorophenyl)- 1-(3-dimethylaminopropyl)-1,3-dihydro-isobenzofirran,

35 Method a) - Mg.




acetyl enic groups coupled with the conpound of Formul a”\/'l:llz-l?RHf\BYr?@Pﬁyl
acrylate, 1- bronobut-1-ene, propyne, trinethyl (prop-I-enyl)stannane,

E- 1- hexenyl boronic acid and 25 prop-| -enXI trifluoronethylsul fonate. The
conpound. of Forrmula | may be used as the }ee base or as a pharmaceutically

?ccepgab! tehA%hﬁio.ﬁdﬁi1t(49ﬂh0?ggﬁen%ﬁﬂ[@9({" oS1,2G] %@% i_%i on saéris;b@%gch sgl tls

ormed with organic or inorganit’ aci lamino -1 el S5y

or gani ¢ sali3sngswent brogadenint dry R0 mIt)(pRsp o] i

succi ni e, ok b ATBLAYL ENES ALl oyl 1C #é?ﬂé’???%%‘%ﬁ@?°‘%ﬁ°§%§é’?%%?~#a(ﬁrc,

acetic, propi OI%} c’ tgé f %iegl,y aanopeOpyl)- 1,3 liltydre-isolenrobmir (9 lga 61024 ;mdle) bad

mandel i ¢, ohagmasiug, (073 EAOPRI § G, s S G, ~Ralmtic, .itaconic,

~glycolicg, p-ani nobe(nzoi tg: gl u]fﬁglﬁpgﬁaﬁgel%dzegntg &srg?%ogﬁlga%\@ gi'ké%?fhﬁcdm% the
ol Brdd .

acetic 3ci dEXMUE Wag loft af zoqm éergperatinstfelfilingrd.i nes, for exanpl e 8 14 FEBRUARY

2005 10 br gqmetRefidd ¥atd Ak enpl ary.of such_ inorganic salts are those with
hydr ochl ori c, IJ}thdr%Jﬂbﬂ%om cw@séurgﬁﬁﬁ%f” W?é‘ﬁ‘iiéﬁe Pvike ensi takeariep i water (100
aci ds. The te)l pHaddiatjusrdsalb5byaid HOHERYS g ed by net hods
known in tl&ﬁthatrt' Tan% 5 base is ;ﬂggcte 'tﬁ’aﬁﬁggﬂ]géogg%ﬁﬁ%ﬁx%ﬁﬁ?m
of acid in awatere e} e sol vent, such as acetone or ethanol, wth
subsequent Ths ebiaédeORa® rehodSA! entrati on and cooling, or with an
excess of the acid in a vvaterﬁ[i‘;r?mcgégﬁglr{ge gg?\?@ﬁ?""’%‘ﬁ(‘ﬂﬁ‘sé@w&i t 25y Pidt Kisld 6

- ethyl alt®t a®@m$r  di chl oronet hane, with the salt separating spontaneously.
to The pharmaceutical conpositions of the invention nmay be adm nistered in

any suitable way and in any suitable form for exanple orally in the form

of tabl et Methadapl asBurjowders or syrups, or parenterally in the form of
usual st eri',l e solutions for injection. The Pharnmaceutical Fornul ati ons of

the invent ‘bnanéQh'@@npr@pé‘b@nwl%ﬂ“mph@wl-@mhﬁﬁmbﬁpmq ?‘aﬂ’?‘]’d}: =
exanpl e, tigtgﬂeﬂmyg%ﬁop&gpar gﬂ bf%ﬁ? xing the active ingredient wt
ordi nary adjuvants andf ot elghingtertbutyd msdasd efher (150w was sidesl 1-BeLi(x6 ur e
in a dénvevitindierdnes, 40 mL) at —78 °C to —65 °C. The temperature of the solution was allowed to
raise to 30 °C over a period of 2 hours. The reaction mixture was added to dry solid CO, (50
8). After addition, the mixture was left at room temperature for 16 hours. The volatile
materials were removed in vacuo and the residue was taken up in water (100 mL). pH was
adjusted to 5.5 by adding HCI (aqueous, 4 N). The aqueous phase was extracted with toluene

26 (100 mL). The toluene was removed in vacuo and the title compound was obtained as an ol
Yield 7.5 grams.

Method a) - trialkylmagnesate

25 n-Buli(20ml, 1.6 M in hexane) was added to a solution of isopropylmagnesium chloride
(80mL,2Min dicthylether) in THF (25 mL) at 0 °C. The resulting mixture was stirred at 0
°C for 1 h, then cooled to —78 °C and a solution of S-bromo—l-(4-ﬂu0ropheny1)—1-(3—
dimethylaminopropyl)-1,3-dihydro-isobenzofuran (5.0 g, 13.0 mmol) in THF (25 mL) was
added. The mixture was allowed o warm to — 10 °C during 1 h, then cooled again to ~78 °C
30 and CO, (5.7 g, 130 mmol) was added. The mixture was allowed to warm to room

temperature, and then evaporated. Ion exchange chromatography of the residue (Dowex® —
50, acidic form) eluting with 1 M NH; afforded the product as a thick oil.




tabl etti ng maschi ne. Exanpl es of adjuvants or dil uent s%gﬁﬁﬁpgﬁ‘(?&??n
starch, potato starch, talcum nagnesium stearate, gelatine, |actose,
guns, and the |ike. Any other adjuvant or additive colourings, arons,
_preservatives etc. may be used provided that they are conpatible 20 with
the active anmgé ients. Solutions for injections may be prepared by

di ssol vi ng Zve | ngredi ent and possi bl e addi t| ves in a part of the

-sol vent fors] 5_t1|_g I e wat er stl olution to
the desired v I ( S’T%ug?éli @@q d;m %‘P’tﬁ‘ﬂ’% ’?SP{D -abl e
anpoul es or(&t@d:mamﬁﬁye%e)sw tabl e additive conventl onal ly used in-the art

may be added, such as tonicity agents, preservatives, antioxidants, etc.
Exanpl es The invention is further illustrated by the follow ng exarrpl es,

Eearpl & 3.5 Gat by Ey D S n s A IR B btip e 6.

- di hydr o- i s®Bthzedle) and seBadeh@ddbsa), 0.0v0. mdk) FeRRANRMvaGh éﬂfola{hesgbuﬂgn

' gf (4-f1 uor op i IFl}loFd? 4287 &P Y malsprsAsded atroam dempariyre aushibe iemparaiiire of y

_ é b?g?nr;e:sLl Etgf: béa@ﬁbﬁj ehikfrdhds Hided 1993010 HP29RMCFnPYeaBhidH BN rd BED Swdd QM

f I uor ophenydop! fo- {B2Qiane taser £26 iy veysyddlied. The dirysditore WwalIR af 15 80 fsﬁm%

0. 024 | e) gneslum(o 73 g, 0.03 nole)) was added to dry solid
(50 g) nBAf ta@ﬁ“ﬁﬁﬁ S TrACuGoRId LS Wes) eeolohto Teont temperating pHrfwesramuteétocamm

hours. The avghédi q ”1 the r S|due wa

taken up in wat eirnln( 700 ot @%ﬁ?mgﬁ%@m E @dgd a]g‘%‘ dPHE *® Y s,

41 V). The 7AdGemdshphatvehemmmedsydraedsdsolated fomt @lub!ﬁﬂ@ t(tﬂe%xﬂﬂa\md crystalhsed on
cooling. Yield 3.77 g. Purity (HPLC peak area) > 97%.




The tol uene was renoved in vacuo and the title conpount! FEBRYAREIZEE as
oil. Yield 6 10 grans. Method a) -- n BuLi To a solution of 5

brono- 1- (4-fl uor ophenyl ) - 1- ( 3- di net hyl am nopr opyl ) - 1, 3- di hydr o-

i sobenzofiiran (9 g, 0.024 nole) in tert.bdtyl nethyl ether (150 nlL) was
added n-BuL@a? Min hexanes, 40 nL) at -78 Cto -65 C. The
tenperature of the solution was allowed to raise to -30 C over a period of
2 hours. The reaction m xture was added to dry solid CO2 (50 g). After
~addi tion, ;Qe mxture was |left at roomtenperature for 16 hours. The

vol atile t er Ponsthog for theprepasatiomoficitelopraand t he resi due was taken up in
water (100 nmL). pH was adjusted to 5.5 by adding HCI (aqueous, 4 N). The
aqueous phase was extracted with toluene 20 (100 nL). The tol uene was
renoved-in vacuo and the titNCcoppgund was obtained as an oil. Yield 7.5
granms. Method a) - trial kyl nagnes ~BuLi (20 nL, 1.6 Min hexane) was
added to a solution of isopropyl ng chloribe (8.0 n, 2 Min
diethylether) in THE (25 nL) at O 2 iNg_mi xture was stirred at 0
~Cfor 1 h, then cooled to -78 C and a shl ution of

5-brorm-|-(4 fl uorophenyl)-1-(3- ‘
-\\ ofuran (5.0 g, 13.0 mmol) in THE

di met hyl am nopropyl ) -1, 3-di hydro-i sob
(25 nm) was added. The m xture was alPMpWed to warmto -10 C during 1 h,
then coqgled again to -78 C 30 and CX®2 (6.7 g, 130y &H@ﬁ% was added. The
m xt ur e “wa In%vTxled to warmto room tenperature, an Ihen evaporated. lon
exchange chro §raphy of the residue (Dowex(r) - 50, acidic fornm) eluting
with 1 M NH3 afforded the product as a thick oil. 14 FEBRUARY 2005 12
Exarrpl e 2 5-Cyano-1- (4-fluorophenyl)-1-(3-dinethyl am nopropyl)

1, 3-di hydr‘@ﬂuvmé@i afcampound of Formula VIII

z
O o NMe,
Q Formula VII

10 F
wherein Z is halogen,

to a compound of Formula IV
HOOC

F Formula IV

15 followed by conversion of the compound of Formula IV into citalopram.

2. A method according to claim 1, characterised in that:

1) the compound of Formula IV is reacted with a dehydratmg agent and a sulfonamide of
the Formula HoN-SO5-R wherein R is:




(Citalopram free base) 5 14 FEBRUARY 2005
5- Car boxy- 1- (4-fl uorophenyl)-1-(3-di net hyl am nopropyl ) -1, 3-di hydro-i sobenzo
furan (5 g, 0.015 nole) and sulfam de (1.65 g, 0.017 nole) were dissolved
in sulfolane (15 mL). Thionylchloride (2.125 g, 0.019 nole) was added at
roomtenperature and the tenperature of the reaction mxture was raised to
130 C for 2 hoa)%n&ﬁtbmﬂﬁeﬁﬂsﬁmtmm,r&@@wcj wed to cool to 75 C and
water (25 nL) _ .The temperature was held at 75 C for 15 min, 10
and then the rﬁg%fﬁgﬁg%rxkeg?rg%cwo@@X SubgHwied ovite rhelages, Gowtallgrs cyano,
aj usted to 9 whydioxyamébaiallmxtyy dirifivotbemetind, thies, nuiae) aDe-dliakitno V&S gadgdgd.
The tenper at ur gkyRmidabsed to 70 C and the hot n-heptane layer was
i solated_ from gnbg}a tge title conmpound crystallised on cooling. Yield 3.77
g. Purity (HPL o Bpteropryd aptigpallysubstivrioh RYthIeDEen,3C Pasliyl cna] hgidxy, &,
met hod for thesgk itrefhh R Bme [ QRN —aﬁq'iaQuiﬁ i &l n onversion of a
conpound of Forw?@aVI I V\heﬁhg%’rﬁﬁgd’i s hal (lj'gen, to ggggjrrgbﬁ%%&o “Formula 1V
HOOC 15 fol |l owed by conversion of the conpound of Fornmula TV into
citalopram®?2. A nethod according to claim1, characterised in that: i)
the. compound O Fornmula IV is reacted with a dehydrating agent and a
sul f onani ddYofthe compound of Formula IV is converted to the corresponding amide of Formula V

NR'R? :

O FormulaV

10 F
in which R' and R” are independently hydrogen, Cy. alkyl, Cy¢ alkyl substitated with one or

more substifuents selected from the group comprising aryl and heteroaryl, hydroxy, C;-

alkoxy, aryloxy, aryl-Cj.s-alkoxy, or trisubstituted silyl wherein the substituents are

independently Ci. alkyl, aryl, heteroaryl or aryl-C,¢-alkyl and then reacting the amide of
15  Formula V with a dehydrating agent

thereby obtaining citalopram as the base or a pharmaceutically acceptable salt thereof,

3. The method according fo Claim 2, wherein the compound of Formula IV is reacted with

SOCl,; and sulfamide.

20
4. The method of Claim 3, characterised in that the reaction is performed in sulfolan.
S. The method according to Claim 2, wherein the compound of Formula IV is reacted with
POCI; and terz-butylamine.

25

6. The method of Claim 1, characterised in that the compound of Formula IV is obtained by: -
1) reacting the compound of Formula VIII | |




the Formul a H2N-SC2-R wherein R is: 14 FEBRUARY 2005 1% EFBRHARS:4%Ral 1y
substituted NH2, Or Cl -6 al kyl oxy, b) aryloxy or heteroaryl oxy optionally
substituted with hal ogen, Cl-4-al kyl, cyano, hydroxy, Cl-4-alkoxy,
trifluoromethyl, nitro, am no, Cl-4-alkyl®rino or di-Cl-4- alkylanino, or 5
c) aryl or heteroaryl optionally substituted with hal ogen, Cl-4-alkyl,
cyano, hydroxy, Cl- 4-al koxy, T aoy onet hylp . Ni tro, am no,

Cl- 4-al kyl ami no or di-Cl-4-al ky 0; for i t Fre conmpound of Forrmula IV is
converted to the correspondi ng amFde dgf~#Formula V NRLR2 10 F in which Rl
and R2 are independently hydrogen, Cl-¥_alkyl, Cl-6 al kyl substituted with
one or nore substituents selected fr, he gr eapmemmri sing aryl and

het eroaryl, hydroxy, Cl-6- al koxy, ar , aryl-Cl-6-al koxy, or
trisubstituted silyl wherein the substitiuents are independently Cl1 al kyl,
aryl, heteroaryl or aryl-Cl. -alkyl and ¥hen reacting the amde of 15
Formula V w,th.a deﬂ drating agent thereby obtaining cital opramas the base
or a pharnﬁ@@ﬁ??gé$ éoéﬁbeptable salt thereof 3. The method according to
Claim 2, wherein the conpound of Fornula IV is reacted with SOC 2 and

sul fam de. 20 4. The nethod of Claim3, characterised in that the reaction
i s perf or m¥athiMg gup otganolitbiunTéumponh,ady. ARCBALICoAWith fn HodhsinaniWiehBid t he

conpoungd o I Vi reacted wt POd 3 and tert-butyl am ne.
mpoung EOIEI%Sglf of g and/or Mn and/or L1 and alkyl or aryl groups to achievg a first intermediate;

ii) subsequently reacting said first intermediate with CO;, C8; or a compound of Formula IX
X

Y}- A Formula IX

wherein A and X are independently selected from halide, CN, ORS or SRS where R® and RS
are independently selected from C; 6 alkyl, aryl, heteroaryl or benzyl and each of these C,.¢

10 alkyi, aryl, heteroaryl or benzyl groups are unsubstituted or substituted with halogen, C; 4

alkyl, cyano, hydroxy, Ci4 alkoxy, triflucromethyl, nitro, amino, C;.4 alkylamino or di-Cy.
alkylamino, NR’R® where R” and R® are independently selected from hydrogen, C; alkyl,

aryl, heteroaryl or benzyl and each of these Ci alkyl, aryl, heteroaryl or benzyl groups are
unsubstituted or substituted with halogen, Cy.4 alkyl, cyano, hydroxy, C;4 alkoxy,

15 tifluoromethyl, nitro, amino, C;.4 alkylamino or di-C;4 alkylamino; Y is O, S, or NR’ where
R’ is selected from hydrogen, Cy5 alkyl, aryl, heteroaryl or benzyl and each of these Cis
alkyl, aryl, heteroaryl or benzyl groups are unsubstituted or substituted with halogen, C;4
alkyl, cyano, hydroxy, Ci4 alkoxy, trifluoromethyl, nitro, amino, C;_4 alkylamino or di~-C4
alkylamino;

20 _to achieve a sscond intermediate;

iii) and subsequently reacting said second intermediate with water, a hydroxide such as

NaOH, or an aqueous solution of an acid.

_ 7. The method of Claim 1, characterised in that the compound of Formula IV is obtained by
25 coupling of a compound of Formula VIXI




25 6. The nethod of Claim1, characterised in that the1%BﬁﬁgHﬁ5Y3¥méornula
IV is obtained by: i) reacting the conpound of Fornmula VIII 14 FEBRUARY
2005 15 wherein Z is halogen, with My or an organolithium cenpound, e.g.
n--BuLi, or with an organonetallic conplex 1 conposed of My and/or. M
and/or Li and alkyl or aryl groups to achieve a fast internediate; 1ii)
subsequently reacting said first internediate wth C02, CS2 or a conpound
of Formula I X % A EQrnmula | X wherein A and X are independently sel ected
from halide, CN, SR6 WheN®eR5 and R6  are independently sel ected
from Cl-6 al kyl, B ¢t eyearyl or benzyl and each of these Cl-6 10
al kyl, aryl, heteroaryl benzyl groups are unsubstituted or substituted
wi th hal ogen, Cl..4 alky cyano, hydroxy, Cl -4 al koxy, trifluoronethyl,
nitro, amno, Cl.4 alk /%nﬂ 0 or FoimuB VHY al kyl ami no, NR7R8 where R7 and R$
are independently sel ected from hydrogen, Cl4 al kyl, aryl, heteroaryl or
benzyl and each of these Gl4 al kyl, aryl, heteroaryl or benzyl groups are
unsubstituted or substitut®&d with hal ogen, Q4 al kyl, cyan, hydroxy, Cl4
~alkoxy, 15 triflugronethyl, nitro, amno, Cl.4 alkylamino or di-Cl-4

al kyl ani no; WAGrEing. isdr °6¥ wikoan gidioaallyrmbstituted vyl etladetydenihgidup dethe pFdsence

al kyl , I A t g - | kyl, .aryl,
Pet or oary| o pa R e Aok 0D oReB pets SEBet el Wi ouShbringne
Cl4 al k§!, voydor atepylenic grouplto ahiboxy theteblyldbugiiagRictibmpoid sF oMy, Cl4

al kyl am no or di-Cl-4 alkylamno;, 20 to achieve a second internedi ate;
iii) and subsequently reacting said second internediate with water, a

hydroxi de sBChA&fethod for the preparation of 2 compound of Formula IV

HOOC

F Formula IV
10 comprising

conversion of a compound of Formula VHI

Z
O o NMe,
O Formula VIII

F
15  wherein Z is halogen,

to a compound of Formula IV,

| 9. The method of Claim 8, characterised in that the compound of Formula IV is obtained by:

LY




NaCH, or an aqueous sol ution of an acid. 7. The met hod1bFERBREARY 2005
characterised in that the conpound of Fornmula IV is obtained by 25
coupling of a conpound of Formula VIII 14 FEBRUARY 2005 16 Formula VIII F

wherein Zis Br or | with an optionally suB%tituted vinyl or acetylenic
[ or palladium

group in the; %&?ﬁ such as a nickel
based cat al y?t, gﬁﬁ%ﬁ%‘?‘“ﬁ%ﬁa@‘ﬁﬁ%t he 5 vinyl or acetylenic group
to carboxy thereby obtaining the compound of Formula I'V. 8. A nethod for

the preparation of a conpound of For mula 1V HOOC 10. conprising conversion
of a conpound of Formula VIII % : Z is hal ogen, to a conpound of

Formula IV. 9. The nethod of C ai oMP&ed in that the conpound of
Formula 1V is obtained by: 14 FEBRUY 7 1) reacting the conpound of
Formula VIIl wherein z is halogen, 5 witYh My or an organolithium conpound,

€.g. n-BuLi, or with an organonetal lic £0Rpl ex .co d of My and/or M
ve aF‘f"fnglgB’iﬁnterrredi ate; i)

and/or Li and al kyl or aryl groups to @
subsequently reacting said first intermedfate with CO2. CS2 or a conpound

~of Fornmula I X ¥

wherein Z is halogen,

with Mg or an organolithinm compound, e.g. n-Buli, or with an organometallic complex

composed of Mg and/or Mn and/or Li and alkyl or aryl groups to achieve a first intermediate;

1i) subsequently reacting said first intermediate with CO,, CS; or a compound of Formula IX
X

Y}_ A Formula IX

10 wherein A and X are independently selected from hafide, CN, OR® or SR® where R® and RS
are independently selected from Cj.6 alkyl, aryl, heteroaryl or benzyl and each of these C;.4
alkyl, aryl, heteroaryl or benzyl groups are unsubstituted or substituted with halogen, C,4
alkyl, cyano, hydroxy, Cj4 alkoxy, triflucromethyl, nitro, amino, Cy.4 alkylamino or di-Cy4
alkylamino, NR'R® where R and R® are independently selected from hydrogen, C,.¢alkyl,

15 aryl, heteroaryl or benzyl and each of these Cis alkyl, aryl, heteroaryl or benzyl groups are
unsubstituted or substituted with halogen, C;4 alkyl, cyano, hydroxy, Cy.4 alkoxy,
trifinoromethyi, nitro, amino, Cy4 alkylamino or di-Cy4 alkylamino; Y is O, S, or NR? where
R’ is selected from hydrogen, Cy.s alkyl, aryl, heteroaryl or benzyl and each of these Cis
alkyl, ary}, heteroaryl or benzyl groups are unsubstituted or substituted with halogen, C;.4

20 alkyl, cyano, hydroxy, C;4 alkoxy, trifluoromethyl, nitro, amino, Ci4 alkylamino or di-C;.4
alkylamino;
to achieve a second intermediate;

iii) and subsequently reacting said second intermediate with water, a hydroxide such as
~ NaOH, or an aqueous solution of an acid.
25
- 10. The method of Claim 8, characterised in that the compound of Formula IV is obtained by
coupling of a compound of Formula VIII ‘




X ,~A Fornula I X 10 wherein A and X are independent|y14EEBRUARY 2

hal ide, CN, ORS or SR6 where RS and R6 are independently selected from
Cl-6 al kyl, aryl, heteroaryl or benzyl and each of these C -6 alkyl, aryl,
het eroaryl or benzyl groups are unsubstitutied or substituted w th hal ogen,
Cl-4 alkyl, cyano, hydroxy, Cl-4 al koxy, trifluoronethyl, nitro, am no,
Cl.4 alkylamno or di-Cl-4 alkylamno, NR7R8 where R7 and Rs are

i ndependent |y sg| ected from hydrogen, Cl al kyl, .15 aryl, heteroaryl or
benzyl and each o gSe\Cl-6 aiksl, aryl, heteroaryl or benzyl groups are
unsubstituted or § i t Y W't h ﬁalogen, CM al kyl, cyan, hydroxy, C .4
al koxy, trifluororne itro, amno, C -4 alkylamno or di-Cl4

al kylamno; Yis 0, S, ob-NRO where RO is selected from hydrogen, Cl-6

al kyl, aryl, heteroaryl benzy|Foanda ¥HLh of these Cl-6 al kyl, aryl,

het er oaryl ‘or benzyl grg are unsubstituted or substituted wth hal ogen,
Cl-4 20 al kyl, cyano, hydrpxy, Cl4 al koxy, trifluoronethyl, nitro, am no,
Cl4 al kylam no or di-Cl-4 Fal kylam no; to achi eve a second internedi ate;
i) and'subSﬁ uently reacting said second internediate with water, a

hydr oxi de su¥ gﬁ@zﬁéﬂﬂ@fﬁh@ﬂ@ apfivadilssubstituted oinyd br acetyledid grdddp i the pibence

nmet hod of O & &%%c ' .in th he.conmpound . of . Forpul a I.V.is

obt ai ned by @Cé(;ﬂl}%fﬂl ng %’%@%g&n%gl&iﬁg 05?%%Ib§se@3qaw3ﬁ? HPWA%W’E@@E’%@@

wherein 2 iSVlBﬁwmdtymmm@mmhfb@ﬂﬁtﬂeyeb?%m%mdcoﬂmdefmaﬁhy ni c
suc

group in the presence of a netal catalyst, as a nickel or palladi um
based catal yst, foll owed by oxidation of the

11. A method for the preparation of a compound of Formula VII

_ o Formuta VII
10 wherein X is selected from halide, CN, OR’ or SR® where R® and R® are dependently
selected from Cy.¢ alkyl, aryl, heteroaryl or benzyl and each of these Cy. alkyl, aryl,
heteroaryl or benzyl groups are unsubstituted or substituted with halogen, C;.4 alkyl, cyano,
hydroxy, C1.4 alkoxy, trifluoromethyl, nitro, amino, C;.4 alkylamino or di-Cy.4 alkylamino,
NR'R® where R” and R® are independently selected from hydrogen, Cy. alkyl, aryl,

15 heteroaryl or benzyl and each of these Cy.4 alkyl, aryl, heteroaryl or benzyl groups are
unsubstituted or substituted with halogen, Cy.4 alkyl, cyano, hydroxy, Ci.4 alkoxy,
trifluoromethyl, nitro, amino, Cy.4 alkylamino or di-Cy4 alkylamino;

Y is O, 8, or NR® where R’ is selected from hydrogen, Cy.¢ alkyl, aryl, heteroaryl or benzyl
and each of these Ci.salkyl, atyl, heteroaryl or benzyl groups are unsubstituted or substituted

20 with halogen, C;, alkyl, cyano, hydroxy, C;4 alkoxy, trifluoromethyl, nitro, amino, C;.4
alkylamino or di~C;.4-alkylamino; |

comprising

~




5 vinyl or acetylenic group to carboxy thereby obtaini MFEBRUSRYpHIBID of
Formula N. 11. A nethod for the preparation of a conpound of Formula VII F
Formula VII 10 wherein X is selected fromhalide, CN, ORS or SR6 where RS
and R6 are independently selected fromC11% alkyl, aryl, heteroaryl or
benzyl and e . Cl-6 alkyl, aryl het eroaryl or benzyl groups are
unsubstitutegﬁg?géﬁ%§f$?ﬁ@gwqﬁqﬂ@%EW%éﬁﬁz Cl. 4 al kyl, cyano, hydroxy,
Cl-4 al koxy, trifluoronmethyl, nitro, amno, Cl.4 al kylam no or di-Cl-4

al kyl am no, NR7R8 where k' and R8 are independently selected from
hydrogen, C1-6 al kyl, aryl, 15%kete or benzyl and each of these Cl
alkyl, aryl, heteroaryl or benzyl bstituted or substituted
wi t h hal ogen, Cl-4 al kyl, cyano, X 7.4 al koxy, trifluoronethyl,
nitro, amno, ClA alkylamno or di- al kylamno; Y is 0, S, or NRO where
RO is selected from hydrogen, Cl-6 al kyi , ghet er. yl or benzyl and
each of these Cl-6 alkyl, aryl, heterog or bgﬁ?Vﬁ' ups are
unsubstituted or substituted 20 wth Nak6gen, Cl4 al kyl, cyano, hydroxy,
Cl-4 al koxy, trifluoromethyl, nitro, amnyp, Cl4 al kylam no or

di - C1- 4- al kyl am no; conprising 1 4 FEBRUARY 2005 19 conversion of a
conmpound of WheretnuE as hdldgenyherein Z is hal ogen, 5 to a conpound of Fornul a
VIl. 12, The method of Caim1ll, characterised in that the conmpound of
Formul a @II is obtained by. 10 i) reacting the conpound of Fornula VIII

‘to a compound of Formula VIL -

12, The method of Claim 11, characterised in that the compound of Formula VII is obtained
by:
10 i)reacting the compound of Formula VIII

Z
O o NMe,
Q Formula VIII

F
wherein Z is halogen,

15 with Mg or an organolithium compound, e.g. n-Buli, or with an organometallic complex
composed of Mg and/or Mn and/or Li and alkyl or aryl groups to achieve a first intermediate:

]

ii) subsequently reacting said first intermediate with COz, CS; or a compound of Formula IX
: X

\)‘ A Formula IX

Wwherein A and X are independently selected from halide, CN, OR® or SR® where RS and RS
20 are independently selected from Cy.q alkyl, aryl, heteroaryl or benzyl and each of these Cis

alkyl, aryl, heteroaryl or benzyl groups are unsubstituted or substituted with halogen, Cy.4

alkyl, cyano, hydroxy, C; ~alls:co;vr:y, trifluoromethyl, nitro, amino, C;, alkylamino or di-C;.4




wherein z is halogen, 15 with My or an organolithium ceapeBROARY: ghosn- Buli ,
or with an organonetallic conplex conposed of My and/or M and/or Li and
al kyl or aryl groups to achieve a first internediate; 1ii) subsequently
reacting said first intermediate with C02,,4£S2 or a conpound of Formula |IX
X ~-A Formula | X wherein A and X are independently selected from halide,
CN, OR5 or 8iR§lanino, &R awbrB®” 23@ RA%RR ihAGRA @51'&:&8? %%ﬁf%,&ﬂ?génga Chndy,
al kyl , aryl Elg]tggroar | .or benzyl and each of these “6 alkyre aryf:
heteroaryl 8P r?f?ﬂry]é?rdl?ﬁgla@é eftbesetCitsadkybrargl bettionni ed beizyhgloapogen,

el
a1 Kyl am o o g OF Subenield A W e S . Y St B KBRS R7 and o
are i ndepentiéheromebylevitey ainimonCy allgdetino G1aBCA] Mjlamim:y! . heteroaryl or
insabst | €t Sak Or ST BRI Pisrieriat Gty deasen, G 4alky, eparernoasbmbensil. 4
a1 Kyl i oty o or et G R A ey (bR 2B Py e o sobsftuted
al kyl, ar y|‘5"1ﬂhhﬂeg@aﬁm alyliverang) hydeoxy, Epgiikoty, thls@oBethgl, dlitky, lamind, ).,
het er oar yl mﬁwﬁ{f&?{gﬁp re.unsubstituted or substituted wth hal ogen,

Cl-4 al kyl, cyan, , - koxy, trifluoronethyl, nitro, amno, Cl.4
al kyl am no toecldéeveGhe éomipls\h@8F Rérmdl#vRChi eve the conpound of Forrmula VIII,






