; EFGHe3eE, E4L6T, A PROCESS FOR MAKI NG AMLODI PI NE MALEATE 5 The present
invention relates to a process for making anl odi pi ne mal eate with good C&D)
purity. @0 oressshannel bl ockers (cal ci um ant agoni sts) ar ECREELYP0G0R
treating cardiac conditions including angi na and/ or hypertension.

Di car boxyl at e-di hydropyridine derivatives 1 o are generally known to
possess calciun1chiwmmmmmmmmm g activity. For exanple, EP 089 167 and
correspondi ng US 4, | ose a class of 2-am no

group- 3, 5-di car boxyl at g,sglsgaydr opyri di ne derivatives as being useful calcium
channel bl ockers. These patents identify that one of the nost preferred
conpounds is

- 2-1 (2- ami noet hoxyPROGESS FORMAKINGAMLOBIRINE MAJBAEE et hoxycar bo

nyl - 6- met hyl - 1, 4- di hydropyri di ne. This 15 conpound, which is now comonly
known as aml odi pine, has the followng fornula: NHZ 3 Anl odi pi ne exhibits
good bg oavail ability and has a long half life in the body. Wile a variety
of acid addition salts are taught in these patents to be suitable, the

nal eate salt i Thepreseirinvchiion relstet trea psesspfor makinghndodigiredualeate withegaod
Examples 9,11,12 and 22 of EP 89167 as well as J. Med. Chem 29, 1698
(1986) diB¥MtYse the preparati on of am odipine maleate (with 1:1 nolar ratio
of both conpon I S ' ' ' ajnnregki chrdifl t U
prepared raw aﬁ%m%@%‘gs@bﬁ?% (gitilﬁﬁlﬁp?gg gitﬂg%%tmi@nlt;sgﬂgt%anql %_d addi ng
t heret o sedrditionsahduding anginavret/ ety pettensinal. ddicerboxylateedihydropyriding derivatives
precipitates. Th alt is then isol ated 26 .filtration and & i zed
Pr om 8 hy e genrralie Kgows Koppssss cRprLEpne ek activiy £ BbmalE HP Ol o7

02/ 053y2 ﬁnfgg;ﬁéﬁep%ﬁﬂg( g Haneves , ditdieseC 8 NETRISC bfll 2-ahindU gEout3, Bdicatbiorylat

( NORVASC by I zer) uses am odi pi ne besyl ate (benzene sul fonate) and not
an odi pi ndihyedopaitidine | detiivativess ab deipgensefijacdlpinm chamgh tockersnd TSse Pafsokdi ng

US 4,879, 303.i.ndi cate that the besyla r Qi rial L AGES
over the KRB D o PERaiS: SES4RhEATPabndly Ry p 5ok Moy RRNAN FI8°,
am odi pi ngyFRIpRatyR)-StHoRyEbdyRR hedhboydaibdgly Re-anetltiyiti, 4-dihy dropgiidiees shiss t o
cause a switch during devel opnent to the besylate salt, (See "Revjew of

Ori gi nl  dampounds whidhdis now remmenlylignopm asqaodigieahasdhe following fomulgnder
Freedom of Information Act). The stability and tabletting issues/causes are
not publicly disclosed in the information available fromthe FDA. |0 The

present invention relates to t&g di scovery of |giheret of ore undi scl osed

o a process for preventing

fieallygm, the present invention
envi ronnment to form an aml odi pi ne

pahett e product. Tyl process
relates to the 15 manufacture of @ odi pi ne nal eaﬂmmmml ’MWQManti ally
free of amnl odi pi ne aspartate, which™onprises the steps Qém a ther (1)
addi ng, continuously or portionw se, a source of am odi pine nto a solution
or suspension of malefic acid to forma solution, wherein the relative

nmol ar anmount of malefic acid to anl odi pi ne being added is at least 1.01:1
or (2) Amlodipine exhibits good bioavailability and has a long half-life in the body. While

a variety of acid addition salts are taught in these patents to be suitable, the maleate salt is

inpurity associated with amnl odi p’l
its formation during productjes. }

20 identified as the most preferred acid addition salt. Examples 9,11,12 and 22 of EP 89167 as
well as J. Med. Chem. 29, 1698 (1986) disclose the preparation of amlodipine maleate (with
1:1 molar ratio of both components) by dissolving a reaction mixture containing an in situ
prepared raw amlodipine base into ethyl acetate or into ethanol and adding thereto solid
maleic acid whereby the maleate salt of amlodipine precipitates. The salt is then isolated by

25 filtration and recrystallized from ethyl acetate or from acetone/ethyl acetate 1:1 mixture.



contacting, continuously or portionw se, a source of am odipine with a
solution or 20 suspension of malefic acid under pH control to forma

sol ut i on wWierels§42t he pH of the solution does not exceed 6PET/NAAHOYHY
separating am odi pine naleate in a solid formfromthe solution. Further
the present invention relates to a process of purification of anl odipine
mal eate, which conprises crystallizing or precipitating an odi pi ne mal eate

froma soluti e rej ' | ¢t | I f

mal of Lo aci d. BSVERG: e SAFRERAE BIAEP of BRI NORN A5 B Bikeh) wsep

Fig. 2 shanbdipie BSGlate (bepzérer sulforatapimt hetl amlfodipieaplateate. Fidged, Subsequentt he
x-ray diffractogram for the materjal of le.1. Tho t he process, of

convert i neptelys & i2ﬁl4r%4faﬂéé058%l’é’n6‘|“g§§0 9,8%3@?%% i[la? ﬁ%ﬂ)@sgﬁeﬁaﬁt arvides) ¢

I S essent] ' v i r ures

For - vio oisBaBEE ol MRRASAS FRIhC BN Shnbiifhg prpKRe AppieRer.)

" gi ve rsi searhlodipitesinalenieadufferadufnomm talfletting iadé spbilidy probl@ps es estaedausy atswatch

conpound SRinesietelRmenktahe bess e FU- ke et Poe MDA NDA IR ne

10, £0. Pod), g?taﬁfaﬁ%%?&g@gﬁ@gﬁﬁr@e&:ahﬁ’oﬂn?&nﬁﬂbﬁﬂcﬂ. SEtlet Stabfility and

aspart at ey
am odipine as 1t 1S forne chael addition reaction of the am no

group of tahlettitigpismeestcouses carel mebipeblidy dlissloseddn rthe dnformatiord availableafomothebeen
di scover gﬁla}\hat t he production procedure described in the above cited
pat ents titerature may produce negligible anobunts of ani odi pi ne

asparf{@at e as arRy BreRéiGhvénfion rbiaRe e kIRY Yisveheol »WerctdTofe endaeloyed impurity
i ncreases in am odi pi ne aspartate by 15 product are likely on a production

scal e, naassbgiatad veitthamdastipine mydeate and 4o whprepesarfer peavaeting 88 ferngiiontduring

i f btai i nd odi.pi ne. mal i al | ine.
The. pr osciofidions. ssaisitalydie R RY TR T AR To privBrd i SoBH S seRRing! T
to a humegmpaigifbr aphamidientdiadytacCeptdtali thefronavit] myleid1d¢id iunder #n acidic

Renovi ng side products and inpurities can result in hi %her production costs
and | ower eniirenmentteeform arm am]agiping, majgatesprogyct ol yicallyeths progess mlaten tasthep .

It is thu a . ' : ' ] ' N ce
wth o § BRRCAGUIERSE Snlotiol ShicHE FLSERAanPRIE L uidin: wiabele ROERT
i s based eumprises fthediepg éth@h) eitendipaddingmt@rineouwshy doepgrtiepeiseda source of
substantially_ free from an odi pi ne as{garta e by. careful se]lectiopn o

L. ] f
reacti on ¥BIFEIRING YO agtalion of suspgRsien of aleig Acidnte f SPHEORCY, grleglnthle
M xtur e duidRe hbr hNoIR bPMaffic 2d 38 MbBLRE BELARIK MW ichsP . 1s6nE2)R! 1Y
acidic. A process F&r manufacture of an ant odi pi me mal eate salt ]
subst ant i edrtactihge eootinmnslydopi pretiasyise, t at sucenpf | anledipiner avitht iaoisolufion or

20  suspension of maleic acid under pH control to form a solution whereby the pH of the
solution does not exceed 6.5; and (b) separating amlodipine maleate in a solid form from the
solution. Further the present invention relates to a process of purification of amlodipine
maleate, which comprises crystallizing or precipitating amlodipine maleate from a solution
thereof wherein said solution comprises an excess of maleic acid.

25 Fig. 1 shows the IR plot for the material of Example 1.

Fig. 2 shows the DSC curve for the material of Example 1.

Fig. 3 shows the x-ray diffractogram for the material of Example 1.

Though the process of converting amlodipine free base or salt into an amlodipine

30  maleate salt is essentially simple, it has now been discovered that the known procedures for



WO 02/ (1 S3S-42 4 PCT/ N LO1 /00607 am odi pine with malefic acid, whereby the
reaction environnment is essentially acidic, thus forns a basic aspect of

t he i nveM©® 0}0s388cordi ngly, a first enbodi nent of the pre8ERNLOWMT | on
conprises adding the starting material cgontaining am odi pi ne (herein under:
"source of anml odipine") to a solution S of malefic acid in such a way that
mal efic acid can be in excess to amodipine in the reaction mxture; i.e.,
by addi ngmami@eiRhg aniiedifink ndedi®hy H0I@LE BibstintigXARGSIY 6f ansidinprodattef i ¢
acid and preferably to an excess thereof. The unreacted nalefic acid
present dreprasentehby thedormala(bf t he anl odi pi ne source provides an acidic pH
for the reaction mxture during salt formation. Preferably, a free base of
~am odi pi ne or another acid addition salt of am odipine 1o is added into a
solution or suspension of malefic acid in a suitable solvent to forma
solution wherein the ambunt of malefic acid is at least 1.01 tinmes the
“nol ar anount of amnl odi pine, preferably at least 1.05 tines the nolar anount
of am odi pi ne. After ad@Hii ot~ e ethipi™ P&t e separates out in a solid
state. In this proces§cothm a IOdBpiqgire gent is enployed in a solid state
or in a solution or i a~uSyénsron-and maycbes charged continuously or 15
portionw se. A suitable nonifgumdaexcess of malefic acid is about 1 nolar
percent or nore, i.e. of abget AF'0l nolar equival ents, an advant ageous
extent is of about 5 nolar ent, and may be even substantially higher,
e.g. up to 50 or 100 nol ar p¥&fcent, i.e. 2 nolar equivalents. The use of an
excess’ amount of malefic acid is advantageous for industrial scale
production, where the actual anmount of the charged an1QQipine may be in
sone cases be 20 difficult to determ ne. The anl odi pi ne’source my be
contacted with malefic acid in a solvent under pH control, whereby the pH
val ue is maintajned bel ow the val ug of 7, preferabhl el ow 6.5, .and,. .
typically in thee P&H@@“%ﬂﬂe@ﬁ“&%&)’ow@%‘, PSOE?‘FB‘HEF‘%/V We%/é‘? tqsorﬂmﬂg@pg}e
cont i nuou I, bol ; [ id. i f hen of
at oct pi naPatate; 128 e JREARY nEsoBlet onf) Rl Al B2 ahiiphl Bs L% Tl
producd s bypy Mizhedl iaddiiobeedotionmed theGenimp group of armlodiping tocthe dewble bond of the
under pH coptrol.,, to add the am odi pine source to the malefic acid as in

t he first“@ﬁﬁbﬂ?%ent, but this is strictly speaking not required. After

addi tion, arnl gdiRifRy bedtPHi8&veretiemal Blegsrodiitioh pracclte Gestlibddein theidbove-
process of nonitoring the pHis also useful in the case where the source of
30 anl odi pitedepatentsandukitoraturt iney praduseinggligible anangscaf @mlodipine @gpartate as a by-

am odi pi ne therein.i.s normally only approxj.mated and/ or . LN
sour ce maprogpeioincd jpbgr tofynﬁiﬂl%tt?‘gs%%tr B‘&Sﬁghga\ﬂff%ﬁl 'Pﬁgk’gwa?p%ﬂme by-
PCT/ NeOL/ BloliGét ard ,riraa? ©h% prbdwttibastale,Mahieleat evhinded t@iperhtaes Wiich areinebded
mal ei ¢ aclid. For instance, a raw am odi pi ne. obtai ned from deprotection of

. I . .

pht hal i ni fs-camplsig ganyersiop and ferehiaigingramipdipipeanaleate e seaskrrystalline farms of
met hyl am ne, t i ! -$$$H . § hEf ILES,
Thus, the pH o?ﬁ? ﬁgﬁ% ?IS(%C i%\r%ﬁﬁ‘l%;?%l?céqﬁ?éﬁim%n orcgd&gh%d\r,]\{é’ F%galglg{élﬁ %i{e{l)é&éar
S treat nehtimad patent G5k eherapratic agalt s parerallyrursiesimbics | Removing bidelppoduwts arel of
am odi pi ne and, adj usted ,such as by addition qf aci d, preferaglg ﬁpleic
acid, as Heutisscan fesuliinhighstprogetion casticdar lpwer vigidydug o thedoss efmatgrialy
descr bped; ARAVSriffiat; | VRIY thid) ESstB BRhThéidesifed probiie A ffrst
regi o%@by"ﬁgfénguréﬂr?agglﬁ géhddﬁtllyé}rllﬁssgqv{amgg arsﬂ odi pi ne ot her ﬁan tlhe mal gat e.
The neces antapcavithias fewside peadljucts taad itbpuritiebas possthle. 10 of t he correspondi ng
acid fromsuch_salt during the . formation, of. the | eate,. as il]Justrated by
the equation: XE‘? chﬁ?sﬁf‘hé“‘%F&O'#‘ gq%c%g}l‘% ﬁ_t[d;ng %&M%‘Bl"ﬁe‘“ : plEmay ibeHX

Wierei n Xoi5.@R @bs@Rtifly HR8 £ SRR Gspfitate bPScdrbiuf kRBGEN VT RIS
-essentlaIPy In an equil"briumstate, anlodipine salts should 15 be enpl oyed
whi ch ar ecomstigtorso Namely,iihwahfouné that therpHhefthe neactieommixtisdiuping sherformatien ofas

t he anl odi pi ne .mal eat e sepa es out.ftrom.the splution,.th i .0 br IS
* conti ﬁﬁougﬂf’diml’? t'Bgle?tSV\g&HLda:bﬁeeﬁf‘S?t i ?ﬁ“al& t"ﬁeprﬂ%%?§ %’rﬁ% | pléntlé[lenao eu%][ e.
Sui t abl e g@lddipiAé thafeate saMubSiaRiid1Fy fivebOaMiodipinte asparite BDMmpsising enrbetion of
benzenesul fonate. In general, any suitable salt which is nore soluble in
the reaction solvent then am odi pine nal eate may be used. 20 In processes
of the invention, various sources of anlodipine may be used for reaction
with malefic acid. For instance, there may be used a reaction m xture
obtained after the final




step of am odi pine synthesis. Such processes are known fromprior art and
the final steps thereof usually conprise deprotection of an

am no- pr W@eX9¥H2group in an am odi pi ne precursor as out| PREXLPHOGSAR
follow ng scheme: HNProt H3 25 W@ 02/0535.t2 6 PCT/N LO1/ 00607 In
the schene, N-Prot represents a substituent or group protecting or nmasking
the am no-group; it nmay conprise a benzylam no or phthalimdo group (EP 89
167), azi RURi i i thi | r84BtioR Enoi i flally acidic, thus
hexamnet hy%@%g%lﬁgg%ﬁEgalglr%oa&gz(%hgrg{&om) etc. An%ée:f? Lﬁ%g%ﬁl s);/nt hesi s
schene f oformmkibagic aspgeodifphemventianal t s t hereof in ° 5 good yields and purity

via a phthalimdoam odi pi pe.i nt.erpedi ate,is scr.i bed in_conmnl e

* provi si onal apPfioEdinglyy asgfsit HmbQgimery, 5&663%?%%1%@?15@0%%%&35@? 8%0@’,6 t he
entire Coaslﬁﬂgsna@ériwrabﬁtbinﬁf arhloaRiOheteatluidr eisBuldy of afsdipiae’) taadolution
commonl y- owned coTCI)_endl ng U S. patent application serial No. 09/809, 351,
“filedSn obmalkiclasid momeh aayry that heleiscacidpanchesim exeess e RMIRAIPIAE Hrytheirgaction
Derivatives Thereo P hScTHE i ; f

uhi b ar SMYS: o by aBRe ARy base T ot caphyafnP B! B SRTARONR riéler
react i on, adid@nd §réfeiably P9 Xi \ekCesvalerbsf. t Thatmebabd knaleio avid ipestentt durjmgothiede

advant ageously a solution of raw am odipine in_a suitable sqlvent.. Sucp a
sol uti on addjtioneofithe amiedipine seur@ BIOYIdes a8 @eidicePHl dor the geackpn Xty Gnngralt

o oasn CforiRUSHE  BrefaTAD!d fbd Yok o? Gmiddih@ 0t Al MEi CRRAIGESaR dDariiBifipine
base g)bt aisiddedintd a@?lia_ﬁb@gi msp?mt . fhﬁﬁ'e'& atm%g?su%bllea;?g{ggt o fanﬂf[al sioli;tisohat e,
e. g. y a rocess ou I ne 1 n n ar , an e.rl.ree
base may wB EP?teldnb]sf‘Hleé.thq w%%% pt g ?@P%‘éﬂ‘f‘%,

ergHathg agnquit af melsieagd ipat
an odi pi (1§ ' ' MARIgARY eRtbr HEtiGH, SShIBSpi
converte Ff)err%ﬁ%gf?c%%tt mgr B{xﬁgrt]l’ﬁ‘,[ ﬁlgp‘kr:taafdggﬁieéi:)ri og‘{ﬁgé’t he E:ont éct W t hpmngl eic
aci d. Themalthtedepirates sotinasotidistate Inrthidipsaehs; ¢t fmliodipine ragank iscamployedin
solid state terial or a suspension. 0i nt ed abqve,, t he colrllm)

As E) n Iiey
aspect of 8 £RYA HatE (8 1 b ERYLI0BOroN 2 SHIREAPIPB rATICSMER At {:tf‘f’ég%q)ﬁ? Hugpsty or
am odjpi "ortidnGRe! A LEALN hthifRheHCeRCHTAIRICARIAH dboft EMIAOPUTERM or kibre,
general , %e pH of reaction m xture should not exceed the val ue of
appr oxi mat.elof abow 1dlir inalyr equivalents, ancadventageous exient i of atx@it Yamolausereanit,andt s

or solvent systens be. l.icable in the.process. of our. jnventi,o The
pr ef er r ed™8¥| Qe GYE gﬁﬁ“‘f’ﬁ‘&ggpﬁ"ﬁﬁ i Y % e iﬁ@ H}gﬁaerr E%{Féﬁai'g' 2°Hrolar
suf fi ci engduivaltsbTRe adedbfian ebiss Bmblig dTmeleic acidasThdvdhpigdsusifot ndustrialsscale! y
sparingly soluble. Such solvents cg&pri se water, an al cohol jsuch as

met hanol , prodnetios) wherq theacBish amountzef thecharged @mlediviag myay be i serae caserdeone
such a jtrile such as acetonitrile, an ether such as ' 30

di oxa orgﬁéﬁpgtﬁfgtreo Ld;ean, a carbohydrate such as tol uene or m xtures
thereof. |t i sSThéamldfipide 50G@y dnay BECTHRMRLRd XitGhdleidwadtiagesalbent hmdar pHent

invention that certain solvents which e i nconveni ent t sed ip the
prior artctid.onharely the pkvaue \ﬁd‘?"éﬁ“?‘“ﬁ&;elﬂy ‘BE é‘?,ll“ﬁvlof R(Rff?eﬂ%ﬁl’ HEJBWté/g"i ‘H’I&t he
present p . i DG i oy
our co i DRREED in heGabd RGN A.E10H!5, Aokl EPRAEANA of CordiBoR ARG 61
poi nt of trakisatidenAt pH lewkew ¢han 4§ sthefoanatidh oftamipdipine hspartater is rsyffichently
course of reaction. P gferﬁed. re t.e erature? arg t%é{gp r ((L!han fo.f.as
aml odfhi nSHAPEFSEed 3 YfFlE/ pLgther side progiigts may sonEfImes 8f e(c;aoo enerAlol 15 WPge
crystal s. cddvelRhéelieh @deRPhi @Rtrok SRRY Ak diifodiRift S6lirbd REthEMAAEE Gcid as in the
precipitates in small crystals that are frequently difficult to filter and
dry. Howefisst embodirient,rhoti this 5 staioily sberking aepraquired | Afiereagsition, ;andodipine
dependent . kt has been obserﬁgd E)hat when maleic acid is added to
* am odi pi nP¥Fals KRYALES Qui 1R asQid Siats

tess of prior art, undesirable anounts of

the anl odi pi neTASARbEAS ¥f WichiforgaHe PH {SCATRE LSSl RSthbi @be wheRathealatte ¢0C.
For instance, the addition of naleic acid to am odi pine base in isoprogpanol

' at 80® nmgmindipineis amunpyrifiethmatesiabas &he apbial contert afiamlodipine dhereip i 9ormaliyh e
t st : ‘ . t . Of
asparts eml&ﬁé@p\é:&hh}aﬁ% g rﬂ/&c ?]ger qgﬁ'&ﬁplﬁ% d%gl‘ééenﬁggl% [ SHtaft REBFI&#%QH% :%?de

i nvention, odipine is a to t nmal el ¢ aci
t enperatures can be



15 used without difficulty. This is especially advantageous when the
reaction tenperature is higher than 40C, e.g. if a solvent is used which
requi r es Wi 6HewS2enperat ures to convert am odi pi ne or nal BCE/NEVNMORt 0 a
solution or if the reaction m xture shoyl d be concentrated by evaporati on.
For instance, addition of am odi pi ne base to 5% nol ar excess of naleic acid
i n hot isopropanol yielded am odi pine maleate with only 0.03% of aspartate.
20 The | TRBAIAEE aasl fatlE> WHidhPtohy akol fbadt @INIMAlBIEEAbId. TP ddtarichya rive
presence 'of an excess of mafeic acid, in respect to nininization of the
rate of fambodipiren obtaiged dtimi depretegtiont #f ephthglimidoramlogipinee byapsoexggss of

i fication. of an odipine .nal
Dryatart: matyBiing may sorgin Gaceb af ey DG FEumophref SO SdRHidEENSY
for di ssolyh agreakies This th@pEAS ahé ReadtiGr Wiktatd isanbniated dusitigthepidditioncor

solvent may 25 contribute to the formati on of ani odi pi ne az)gartaé.e, as \gel | .
‘As the sofreatintitt of the maleisdagid selutiopat suspensionswith the seprgg of amlodipine an

crystallization solvents, Qnmmn y i i i w to
separ at e %iﬁ?f%?ﬁdqf)‘i'cg’easwgy @gfiglopher%ﬁé’oﬁﬁ%gek#lfﬁﬁg%i&rcg(?ir%aﬁég,éd ?ﬁeﬂm htaftl bH
cryst al | i garoPiindedtitevalie dTReNsithdneBas ddseripdatiued.. 1 f, however, an excess of
mal eic acid is present in the crystallization system the formatjon of

ani odi pi ne aspéﬁ@faﬂ%Vqlls the pHepa beimaygjgedinrthe pejdic raglon by using ap aPWea%ﬂl’tE’?ent

i nvention_el . i iR JE: MRk i lid
state fr oﬁltao%bﬁﬁ?lﬁ)gﬁa%@&gg%iﬁgﬁaé%?%ﬁﬂgér hé&?@%ﬂaﬁq?lg ftilf gn%h%ﬁ:gs) qlEb ee??tggld in
that {g eeofmihk@biréspontifg dRiDfF3MH. sizh SalP@ilring thelfdrmasidir 6f7the naleate) aaribustratedr om
1 %to 100% nol ar excess, preferably in amount of about 5% nol ar excess, is
present doy thégaudionseparati on. The precipitation or crystallization of

ant odi pi ne mal gahybieHR -Shidd f NAV-NEBBpREIRASIEH HRY of ¢ acid can thus
be used as a purification step. Another aspect of the present 5 invention
conpri ses for nWigrginiXi it iae dnmniof thiepiomesgondingtrese or sal ts t hereof by

conversion of the preci.pitated or cr.ystallized.an odjpin | .

Specifically, 6ﬁél§gtr?ﬂ§“§’?rpfﬂﬂ’ﬁﬂsﬁéseﬁﬂ¥li‘é{nea'} Ay lgbq"bls{a Ny gg’l@p@?%% Serld
from g S%{E}nggbye@ WHAHArB @R sBXSRSH thé rdiRlieh mediint thantanfladiphe Msleates tAad to
anot her salt am odi pine with good purity. Conversion can be carried out
direct|y the amiedipinegnakeateandpadites out fromethe solutionothe eawilibiiem 5 continugysly

acid. 10 Alternativel onver si can .al sp . ncl ead.l-ngi .t agd.odi pi ne
nal eate i ﬂ"éﬁ)‘i GV Hds v&%‘% H&aﬂ%%}e‘,’f)@?ﬁ A&yt %'Pg’&m"&e éﬂ?a ??aﬁt\%r S%"'Hﬁglebghgtg, 59teog'?'or m
an odi pi Ngmfddfin®RIGobAbligYRREMne uEBATE B berizehétaltbnate. DRgenersl biy suitable

w t hout isolation thereof, with the desired acid to formthe intended

an odi pi nealtwhich isnnererselubleiin the epaction solvent thep amdedipine saleatqmay be ¥ssed from
the sglvent. Becaus : | : ol gﬁ?ﬁe ¥sldabe teaSish

am od?‘#)i ne mal ?rg,cgsls%f%ﬁtgﬁb&\gmﬁéwy %Iéou%ggg%%%g{;%}glga a tﬂ?)(l)%rs and opt onnal
free ?aslelvvitl’(&uz;lﬁe aFrmm& etﬁklt)dntte,rxha'f maychit f\:lsed{a!ryacmion e:pikta.?né ebtq?nad ia}i?r, the final
essentially wi thout any subseque urification. Exanples of s
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i sopr opangtecusoeisoowtlinedde tienfollowing, scherhe:l acetate, tol uene and mi xtures 20
t hereof, the necessary excess of maleic acid should be at least 1 nolar
percent and up to 100 nol ar percent, advantageously between 5 to 25 nol ar
percent. Proper extent d,] mal ei ¢ aﬁi d useful in an wndustrial process nmay

be determined in ea FENOETNCASE by or di rdky st o oexpefinent s,
taki ng the sol vep '

rapl ognand tenpe ur e
consi deration and ha¥i ngyt hg yT\é dgand—pﬂ-ﬁi—g';cto the” Cxit erl a’ of
- eval uation. 25 The afM odj pi [Je mal eate that is "Subsfan®ially free" from

am odi pi ne aspaartate pEans that the am odi pi ne nglzqi® contains |ess than
1 Wm% preferably | ess an 0.5 wt % nore preferal | ess than 0.2 W% and
- nost preferably less than 0.1 wt % of anl odi pi ne aspeartate. The aml odi pi ne
mal eate substantially free from am odi pi ne aspartate nmay be used in therapy
as a pharmaceutically acceptable salt of am odipine. Accordingly,
an odi pi ne nal eate 30 substantially free fromam odi pine aspartate forns
anot her aspect of the present invention. WO 02/0S3S. 12 9 PCT/N LO
11011Q07 The nol ecul e of anl odi pi ne has a chiral centre on the
1, 4-di hydropyridine ring and




exists in two optically active forns. The forns may be separated by
crystallisation or chromatography, optionally in the formof a salt, for
exanpl e AV@83/453%2t h an optically active base or acid, andPREANLGEV0607
accordingly converted into individual igoners of am odipine 5 naleate of
our invention by processes described above. The individual isoners of

an odi pine or their m xtures can be used in the present invention.
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descri bed 44 ‘wherein am odi pine mal eate according to the present
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Preferred pharmaceutical conpositions will have a pH within the range of
fromabout 5.5 to 7.0, when neasured as a 20 wt % aqueous slurry as is
descri bedv0 m8fE detail in commonly-owned co-pendi ng U. SPCEALE#P0607
application serial No. 09/809, 346, filedg on March 20 16, 2001, and entitled
"Phar maceuti cal Conpositions Conprising Am odi pi ne Mal eate,” the entire
contents of which are incorporated herein by reference. These conpositions
gener al | Y, R ubI5r GO ReksBh ih RN St ebidih solkvnts Alctire iitenphaenTas B Lidath
conposi tions SCri ove can be made by known net hods and techni ques.
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i n checki amglodipine exaaisicoacid firso @f Sobusion\asrit die r@acttqlilememﬁtsapvlﬂ?&tqoaﬁpntrate
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Det er m ni ng di pi ne Mal eate And Processes
Ther ef or , asphRste andy be manlfesleﬂ alsofin \poaekses rof punﬁoaqmraf milddemm maleate from
r ef er ence. '
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necessary for dissolving amlodlpme maleate in a crystallization or precipitation solvent may

-

25 contribute to the formation of amlodipine aspartate as well. As the solubility of amlodipine
aspartate is similar in most crystallization solvents, common crystallization techniques do
not allow to separate amlodipine maleate therefrom and thus, ironically, the crystallization
rather “impurifies” the product. If, however, an excess of maleic acid is present in the
crystallization system, the formation of amlodipine aspartate is minimised. Thus a further

30 aspect of the present invention relates to a process of separating amlodipine maleate in a

solid state from a solution by precipitation or crystallization, characterised in that free maleic



The reactor A1 is charged with 64 | of 40% aqueous nethyl am ne and 8.0 kg
of 30 phthalim doan odi pi ne under stirring. The suspension is stirred at 40
- 45 C f O @4 6i2s. Then 1201 of toluene is added and t hePARTRLAHBOPE
stirred for 30 minutes. Then the mxturgis WO 02/ (1S35.12 12 PCT/ N LO1
/110Q07 allowed to stand for separation of |ayers, the aqueous |layer is
separated and di scarded. The toluene layer is washed with 40 1 of water.
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the first precipitate occurs e vol unme appr ox. Itres). The residue is
pour ed i néxgess, sqnésenndurirgtte sdparatvapor ator is washed with 4 1 of ethanol
which is 5 corr_Ei ned w.th the toI]hJ_ene S‘?{J ut. gn. The1 cor}l ent of .anmodi pine in
“the sol ution i SheREEEIPAReRoLgrystpilization of anyedipine. mgleqts fram agplution haying.an; o,

of am odi Rip& srhAicaicid & thes B ul RiaCpuMiFicatidbsteh.S AXOURE abpct/6F the Plesent
ethanol at 50 - 55C in reactor A2. The 10 solution is filtered through
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added. The solution is charged fromthe reactor A2 15 through the pressure

filter (peanhecepnyprtes t9ianothge alt efoamiedipine Witk goadpurity o Canyersipa cap detcarried] .
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is than sAitemegvaytonberdion caalsethditdeltfeaBifthe Antlofiphiri thbleate ¢l sslalisrtwithaduct
is filtered off on a nutche filter, washed on the filter with 2x41 of

et hanol abrsecrithetionganigtor inargrstiabase cto form glodipjee fropbagecdplowed By treaimept of
P00 U e TR Bt of WitibliCholatioh ROl SREHERIEA JER 1d fofh e fiendedy

-100 umin average nparative process wet anl odi pi ne free base
i s suspensifiddipinel §alS Thehew saipcap de girecipitatedsorsptherswismreansovied dtomal theosaden€ and

a clear solution_is oht aifned. 1.17kqg of mahsei(gl acid.is a?ded.%ﬁ)rtio W Se.
Tenper at uBecaupRofthe purtypiihe ?fe%l'ﬁﬁatﬁgaf frystallized pmiodipipe gRlqate, Yizlone xih the
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aspartate In common solvents suitable for crystallization of amlodipine maleate such as water,
methanol, ethanol, isopropanol, acetone, acetonitrile, ethyl acetate, toluene and mixtures

20 thereof, the necessary excess of maleic acid should be at least 1 molar percent and up to 100
molar percent, advantageously between 5 to 25 molar percent. Proper extent of maleic acid
useful in an industrial process may be determined in each particular case by ordinary set of
experiments, taking the solvent, concentration and temperature regimen into consideration
and having the yield and purity as the criteria of evaluation.

25 The amlodipine maleate that is “substantially free” from amlodipine aspartate means
that the amlodipine maleate contains less than 1 wt%, preferably less than 0.5 wt%, more
preferably less than 0.2 wt%, and most preferably less than 0.1 wt% of amlodipine aspartate.
The amlodipine maleate substantially free from amlodipine aspartate may be used in therapy
as a pharmaceutically acceptable salt of amlodipine. Accordingly, amlodipine maleate

30  substantially free from amlodipine aspartate forms another aspect of the present invention.



Exanple 2 PCTIN LO 1/U116U7 5 0.58 g of maleic acid is dissolved in 25 m
of water and heated to approximately 60C. To this solution, 2.0 of

anl odi pi WO P205888ed portionwi se. The solution turns sli gh!’CT/l\Slél/PQﬁW during
addi tion and when addition is conplete @ solid starts to precipitate from
the m xture. The m xture is slowy cooled to roomtenperature and the solid
Is filtered off. After washing the solid with 5 m of water, the solid is
dried in a va I
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to roomtenperature and the solid s filtered . The solid is washed with
‘5 mM of wasleateaofi odr |1mdentm>nabyauum&svécﬁcabe@@boﬁor The ho@wsiurabasnmﬁgs of4 g

93% of a ite soliid. 20 HPLC: asp artat.e cont N
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dissolved in 20 m water. To this solution 0.26 g of nmaleic acid Is
added ancbspaléatﬁﬁlscta!ﬂoewitbméhﬁ saopelofithis Invenjiéyt hing i s di ssolved. After a few

m nutes a soli [ ] r ture
for one hour. gﬂ‘@‘"ﬁ%‘l" ﬁéﬁ? ﬁ?%garnelgﬁ%?%ﬂ éto%/be"? agﬁocg hE g %r@&e H&g? g‘lﬁgng th
2x5 myo of caléilirchafidl &lockel i hrﬂ‘tﬂthu@ can ba GigetdMootrean ,anQ chZﬁlac(cﬁ)hd%onahatt\laallﬂrlﬁduct
as a solid is obtained. 30 Aspartate content &HPLC 02/0 35-t2
14 PCT/ NLhmﬁ@édw Bhalmst@mnmﬂ fbeiﬂﬁwma changhp ckffrom“hﬁP’iS'GPBF 9‘?‘8&"& 19
of amnl odi e I 4 f i

acid is 'gé]@%te #l%s & Oﬂ)lg?\%a rleImm%ﬁtrﬂ SF&e) t(l) \QPJS'[?I r e%l"%ﬁ}\? ?’ﬁ érgeﬁgibgadr}

sol ution A@Mﬁmﬁﬁ:steﬁrﬁgem affdceve 5nmnmu«b espaaerﬂoh indecathezaf.s Thedpdcife formt ur e
is stirred at room terrperature faor qne h e.solid.s a{l? | tered off over
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mal eat e Sgitableaoitedngludiag mdlbratrqaarem&ialss oThee‘Cbannnta” iitertded ¢o bé tré@tedrinchfdeEt OH
and 0.055 g of naleic acid,at re““ily The solution is cooleolsln a
S
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Yield: 4.5 9 The compound is usually administered as part of a pharmaceutical composition.

Accordingly, a further aspect of the invention is a pharmaceutical composition for treating or
20  preventing hypertension or angina that comprises an effective amount of amlodipine maleate
substantially free from amlodipine aspartate and a pharmaceutically acceptable excipient.
Excipients include any inert or non-active material used in making a pharmaceutical dosage
form. For example, tablet excipients include, but are not limited to, calcium phosphate,
cellulose, starch or lactose. Capsules such as those made of gelatin, may contain or carry
25  amlodipine maleate alone or in admixture with other excipients. Liquid dosage forms are
also included such as oral liquids in the form of liquors or suspensions, as well as injectable
solutions.  The pharmaceutical composition may be formulated for transdermal
administration in the form of a patch. All of the above described pharmaceutical
compositions may optionally contain one or more of each of the following excipients:
30 carriers, diluents, colorants, flavoring agents, lubricants, solubilizing agents, disintegrants,

binders and preservatives.



HPLC (IN): 0.046% of aspartate Conparative Process 20 g of am odi pi ne

mal eate is dissolved in 240 m of EtOH at reflux. The solution is 20 cool ed
to 20 C av0¥eeS3recipitate formed is filtered and dri ed. PETANLAL/04687 3 ¢
HPLC(IN): 0.67% of aspartate Reference fxanple 25 Preparation of the

am odi pi ne aspartate as a reference standard 16 g of am odi pine and 12 g of
anl odi pine naleate are nelted in a 300 m flask. The nelted substance is

cooled to roo e . ks LV, ' . f. di: r Bk; i The
m xture is exﬁlgecé%g&]\% e{dﬁ@@%@ﬂ}?ﬁ glgi?‘?gs Wa%é?@;ﬁdu@i ao‘gﬂIF Sg' or galglagé%l lfg;lyer
i s di scartgpdaiyddinirdisteddestics drayace dailydirfiore ctypichlly Dhceridaid§. dnGhévichi€l of a
solution. The mxture js 30 extracted with 30? mlL of djchl oronet hgne. The
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Yield: 4.7 g (39 %9 5 :.178 C - 183 (deco e The i nventj on_havi ng
been des OPREETSIGN oudnaiayis Beasidly g GeuAREs B § Hod00 SRR fhad Hg
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concepts lgﬁlrc? mg?%ﬁpszﬁ%ri%ﬁgbg%i n ca% easi‘ﬂgage madg or macyj.b,ee

| ear ned kphapmageutical composition Gypicallgeontaims abpwthlo dtS, derar 10 mg of bemamhedipiper i t
and scope of the,invention as define the follaow ng clainps. ..\\D

021 ( 169 Tosleate bRy RSTRSITN A Smopats Griy R Coperendihe Snsf L mipgid free
react jong @k gfﬂv@déaetp Phe Empusittbnaditichisa ifiial hihad 6 dvdel o dmabaibine facbsth
under an acidic environment to forman anl odi pi ne nal eate product. 2.
Process duyperteisien awnd ahgihanisly mgenes dailyawithaimgninmmedose of 40tmg ieasedeily. s

dded i val 1 | of | ¢ ac] .
Process. AubEdriger o Coabpiron e OF BRiSHE MARHPAe S s IRy Pt el ot c

cont ai ns 3. §Sggt Bace Mal S rhiRddeenenags par tistte whbRs&ddingn dnfledipioutet ottier
am odi pi ne mal'eate. 15 4. Process according to claim3, wherein said

an odi pi rentispertensivp therepst  Spaeifig eramplessof phapmacentiyl cpmpesigansinglude those
aspartate ! o) | i : Sihe P t.he
manat ot oS i e A RHB e P raBRlRAG RaldEic B, (one TrERREAYERIoR8F
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2 Preferred pharmaceutical compositions will have a pH within the range of from about
5.5 to 7.0, when measured as a 20 wt% aqueous slurry as is described in more detail in
commonly-owned co-pending U.S. patent application serial No. 09/809,346, filed on March

20 16, 2001, and entitled “Pharmaceutical Compositions Comprising Amlodipine Maleate,” the
entire contents of which are incorporated herein by reference. These compositions generally
provide good or improved stability.

All of the pharmaceutical compositions described above can be made by known
methods and techniques. For example, the tablets can be made by dry granulation/direct

25  compression or by a classical wet granulation method. Typically, tablets are made by
blending, filling and compressing into tablets. The blending step may comprise a wet
granulation or dry granulation. Similarly, capsules can be made by blending the ingredients
and filling the capsule.

The above compositions are also useful in reducing heart failure symptoms,

30  improving systolic left ventricular function and increasing exercise capacity in patients with

ischaemic LVD and heart failure without current angina.
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Standards For Determining The Purity Or Stability Of Amlodipine Maleate And Processes

Therefor,” the entire contents of which are incorporated herein by reference.

Examples

25

Example 1 Amlodipine maleate from crude amlodipine

Step 1 Decomposition of phthalimidoamlodipine
The reactor Al is charged with 64 | of 40% aqueous methylamine and 8.0 kg of
30  phthalimidoamlodipine under stirring. The suspension is stirred at 40 - 45 °C for 8 hours.

Then 120 | of toluene is added and the mixture is stirred for 30 minutes. Then the mixture is



19. Am odi pi ne nmal eate substantially free from anl odi pi ne aspartate. 15 20.
Al odi pi ne nal eate according to claim 19, wherein the anmount of anl odi pi ne
aspartat WQ 4882 than 0.2 wt% 21. A pharnmaceutical conpBSTANLEHOG6HT
treating or preventing hypertension or gngina that conprises an effective
anount of am odi pine nal eate substantially free from 20 anl odi pi ne
aspartate and a pharnmaceutically acceptable excipient. 22. The
phar maceujiiosRl t6 SARA Forl dePhrafisit 6f Riyerg, the agﬂle’ﬂuml%br igMepa@ied #mdidiscanienoTinki on
isin aunit dose formcontaining 'l to 2 sai d am odi pi ne nal eate and
t he anpurtolughe hamemsnmshed with #0tlanfevatey. |13@§oltun@mscclutzoms ogmcentrated ong fefarkod
for treatin per t ion. i na_or. art fallure, ich co
“admi ni st €M ﬁ@fag?ﬁ t‘fr\% t@‘?rgﬁsﬁtpr%?pl ST e olume @pg%s{fgrhtfegfl J be e
from am Q‘éblahé‘ﬁ lﬁﬁlp&ma} scorﬁﬁ’m@ﬂandﬁﬂfc& ‘édé]ﬂ)'rzﬂ& RENAREE wit!4 PERStBano? Mhadhniabl e
according to the process of claiml 16. WO 02/ 053y2 PCT/ NLO1/ 00607 19
' 25. Al odigpibieedwidh deltblmenelsolutad aTheaq@mtaena@f:aml@ﬁwqm threolptigrcis sletegnineflai m
15 or 16., 26. .The us odi pi ne nmal eate substantially free from
am odi pi nY tEasion; z!lzteé £ :gighe manuf act ure of a nedi cament for the

treatnment of hypertension, angina or heart failure. 1o 15 20 25 30

. A3l . AYnY . AF[. A3n. AYnr. AFnE . Ay. AnY . AF. Al & An. AL A AFn. A). AFu . Al a& . Al . AF
le: Y 272e( 45 z&t@‘pZFormatlon of amlodipine maleate

b5 TR LT ot by e o |

=~ o] Is‘olldtrolnl 1§Iﬁllt€1}ekhh1}ou {'elsﬁlré ﬁlltlerinltaihle)@?&’rl?@é’c?&%P’?m8?€a%ﬁxfak~2?éﬂd>fh’é’?| >0
|>x|>~??x>|>|?90???x>|>8& < SxX>~| >| >?7~| ?| >k>?|x>~~|x>|xx>|0| >| 2| ~|,~~| ~

| 0~~>| >~| Bltesayre pashed| with. >!9|ff Bst1>|TJm>t¢5991=r9 e of thecombinrdsolytionds adjusted 7y > -
SX>~ >8|>|>;ﬁt>S%C?~>~>~>~>~>~>~>~>~>~>~>~>~>~>~>~>~>~>~>~>~>~>|>|>|>|>~>~>~
>< >~ >~ 2P P> >>X>~~~2222227>| >P~~272277

#?;Lil ijl)l,)l,},?ge;g@)ﬂfggg 8ap 44’§°¢f<4rgbﬁlp'ﬂie>freé?g1ise| firemd | thid pire[cgdmg Nt8e})s4§ flaced
............... X X X X XXX XX X723 >>>3>>>>
>>(>>>>>>—th0tk;mmﬂm’ﬁﬁ?lﬁ?f’fhﬁﬁ@bélﬂé%% | i )’;gé‘f“ﬁg%ié? W| ~?|

| ~?| | | i lw'%ﬁPmFrEeJ IJRl?dé’lr}'élsldlﬁlﬂ Irﬁh&%@dc{f"illll

| | 2] Ell*ﬁf}ﬁgﬁ%ﬁ% Fﬁj%ﬁl%ﬁwdsa %n{)t teIIIIl IOIIIIIIIIIIIIIIIIIII

11111 2] 2~Thetehbto} ﬁfi’d?the| ﬁmmmm memmpeqamm:p,ad MErEasd45
C

<X <X<X<Xs WQXﬁé@@?&&% SS1id ??od?:@t 18 ‘f'ite?ed"é’f'f‘%ﬁxa"n?n?té’ﬂ%”ﬁﬁ&g%M"&{’% ed| ??

8>x>x>| ?| % ?1?7? | ?7x?x?x?| ?| ?| >
| >| >| ?| >| f?ltérlv(?ith?lﬁll ij’éhﬁh’ﬁbb&nﬁldﬂe’dhﬁxf?beﬁ@@faﬁﬁ@p)’fmmx<’>x>’>x>’>>8<| pOx| ?2?2x~
?2X~2?| ~~ 2 21| 2272~~ 21| ~~ XS~ PRD>~X >~

i x)é| X?OB ( }48 l(<et!l 3 lngJ)B(AriudelLi maltf:ate| [T<ZHHT == T2 Xpx>] ] x=] ~x>=2x>=x>=x>

Purity(HPLC) : <0.05% of aspartate
Particle size - 80 -100 um in average
Comparative process
25 5 kg of wet amlodipine free base is suspended in 17.5 1 of isopropanol. The
suspension is heated to 65 °C and a clear solution is obtained. 1.17kg of maleic acid is added
portionwise. Temperature increases to 70 °C and again a clear solution is obtained. Seeding
crystals are added and crystallization started, whereby the temperature increases to 72.5 °C.
The mixture is cooled to 30 °C in 1.5 hours and further cooled to 2 °C in 1 hour. The
30 crystals were filtered off and washed with 3 x 5.8 1 of isopropanol and dried in a vacuum

oven at 40 °C for 2 days.
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HPLC: aspartate content 0.2 %

NMR: amlodipine maleate + approx. 10% of amlodipine free base.

Example 3
Amlodipine maleate from amlodipine hydrochloride
25 1 g of amlodipine hydrochloride is dissolved in 20 ml of water. To this solution 0.26
g of maleic acid is added and the mixture is stirred until everything is dissolved. After a few
minutes a solid precipitates and the mixture is stirred at room temperature for one hour. The
solid is filtered off over a paper filter and washed with 2x5 ml of water. After drying in a
vacuum oven, 0.72g (61%) of the product as a solid is obtained.

30 Aspartate content (HPLC): 0.01%
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10 Example 5

Crystallization of amlodipine maleate
5 g of amlodipine maleate is dissolved in a mixture of 60 ml of EtOH and 0.055 g of
maleic acid at reflux. The solution is cooled in a refrigerator to 5 - 10°C and the precipitate
is filtered and dried.
15 Yield:4.5¢g
HPLC (IN): 0.046% of aspartate

Comparative Process
20 g of amlodipine maleate is dissolved in 240 ml of EtOH at reflux. The solution is
20 cooled to 20 °C and the precipitate formed is filtered and dried.
Yield: 16,3 g
HPLC(IN): 0.67% of aspartate

Reference Example
25 Preparation of the amlodipine aspartate as a reference standard
16 g of amlodipine and 12 g of amlodipine maleate are melted in a 300 ml flask. The
melted substance is cooled to room temperature and dissolved in 300 ml of dichloromethane.
The mixture is extracted with 300 ml of a 1M NaOH solution. The organic layer is
discarded and the aqueous layer acidified with 55 ml of a 6 M HCI solution. The mixture is
30 extracted with 300 ml of dichloromethane. The layers are separated and the organic layer

dried over Na,SQs. The mixture is evaporated to dryness and the resulting waxy solid
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The invention having been described, it will be readily apparent to those skilled in
the art that further changes and modifications in actual implementation of the concepts and
embodiments described herein can easily be made or may be learned by practice of the

10  invention, without departing from the spirit and scope of the invention as defined by the

following claims.



#'109%&' ()-s! 109% ()- 109%& ()-9 %0% ()-\])]]1y """} "?VK@

10G 310%&' ()-1"109% ()- '1l. 9%A0%R ()-!3+"10%& ()-)F 10%&' ()-'"10%& () -
"9 WO @/88210%4| & ()-&10%t| & ()- 10 10 10, 8' 10%&' () PETOHOUWG)) - 4
109%&' ()-_A "aaEbbaBbC 10G 10%t| & ()-16l0%4 & ()- "10%4| & () -

L$10%| 4] & ()-"10%| & ()-Y- 10%t| & ()- blccddeFf}~?bC

10GH#" 10%4| & ()-"10%}| & () - Fod0%t| & ()-! (FYXd0% |\ | & ()-310%} & ()-!,f
%40%| 4] & () - Ff f AgJgMgggaBbC

10@03: 10%4| & ()-010%4 & ()-.210%4| & ()-,10%4 & ()-y)10%| & ()-!'1 @&
%40% | }| & ()-gghhhhhhhuV7 10G' 10€CRAIMBL0%. () - 10%6& ()- 10t|t]| 10t|t|
10t |t]! @6 %40% |t]| & ()-4@10%4 & ()- h;iiijjjaBuVv7 10G' 109%&' () -
“1096& () -!9%109%GG& () - "1096& () - #109%6& () - 3"109%& ()- jJIkkllilldEuvy
10G" #10%6:&' ()-- 109%& ()- YI0%& () - #1096 () - %40%& ()- S 109X () -

| (MnnnodEuV7 10G'- 10%&' () - Y+ 10%6& () -)
5 1. Process, which comprises reacting amlodipine or an acid addition salt thereof with

maleic acid under an acidic environment to form an amlodipine maleate product.

2. Process according to claim 1, wherein said amlodipine or salt thereof is added to

an equivalent or molar excessive amount of maleic acid.

10
3. Process according to claims 1 or 2, wherein said amlodipine maleate product
contains less than 1 wt % amlodipine aspartate, based on the amount of amlodipine
maleate.

15 4. Process according to claim 3, wherein said amlodipine maleate product contains

less than 0.2 wt % amlodipine aspartate, based on the amount of amlodipine maleate.

5. Process for the manufacture of an amlodipine maleate salt substantially free of
amlodipine aspartate wherein the amlodipine is added continuously or portionwise into a
20 solution or suspension of the maleic acid to form a solution, wherein the relative molar
amount of maleic acid to amlodipine being added is at least 1.01:1; and amlodipine

maleate in a solid form is separated from the solution.

6. Process according to claim 5, wherein the relative molar

25 amount of maleic acid to amlodipine being added is at least about 1.05:1.

7. The process according to claims 5 or 6, wherein the source of amlodipine is
selected from the group consisting of raw amlodipine obtained after the synthesis of
amlodipine, purified amlodipine free base; and an acid addition salt of amlodipine other

30 than the maleate.
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with a solution or suspension of the maleic acid under pH control to form a solution
whereby the pH of the solution does not exceed 6.5; and the amlodipine maleate is

separated in a solid form from the solution.

10 10.  Process according to claim 9, wherein the source of amlodipine is selected from
the group consisting of raw amlodipine obtained after the synthesis of amlodipine;
purified amlodipine free base; and an acid addition salt of amlodipine other than the

maleate.

15 11.  Process according to any of the preceding claims 9 or 10, wherein said source of

amlodipine is in a solid state form or dissolved in a solvent.

12.  Process according to any of the preceding claims, wherein said source of
amlodipine is an acid addition salt of amlodipine other than the maleate salt, in a solid

20 state or dissolved or suspended in a suitable solvent.

13.  Process according to any of the preceding claims, wherein said amlodipine source

is added to said maleic acid solution or suspension.

25 14.  Process of purification, which comprises crystallizing or precipitating amlodipine

maleate from a solution thereof wherein said solution comprises an excess of maleic acid.

15.  Process according to claim 14, which further comprises converting said
amlodipine maleate to another acid addition salt.

30
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10 18.  Amlodipine maleate obtainable according to the process of any of the preceding

claims 1-14.
19.  Amlodipine malecate substantially free from amlodipine aspartate.

15 20. Amlodipine maleate according to claim 19, wherein the amount of amlodipine

aspartate is less than 0.2 wt%.

21. A pharmaceutical composition for treating or preventing hypertension or angina
that comprises an effective amount of amlodipine maleate substantially free from

20 amlodipine aspartate and a pharmaceutically acceptable excipient.

22.  The pharmaceutical composition according to claim 21, wherein said composition
is in a unit dose form containing 1 to 20 mg of said amlodipine maleate and the amount
of amlodipine aspartate is less than 0.2 wt %.

25
23. A method for treating hypertension, angina or heart failure, which comprises
administering an effective amount of amlodipine maleate substantially free from

amlodipine aspartate.

30 24. Amlodipine benzene sulfonate, obtainable according to the process of claim 15 or
16.
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26.  The use of amlodipine maleate substantially free from amlodipine aspartate for

5 the manufacture of a medicament for the treatment of hypertension, angina or

heart failure.
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