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In the method, a solution of methyl 3-aminocrotonate and 1,1,N-trimethyl-N-(3,3-

diphenylpropyl)-2-aminoethyl a.-acetyl-3-nitrocinnamate was cyclized, followed by drying. The
product was purified by flash chromatography on silica gel columns, using chloroform with
increasing amounts of acetone as eluent. The resulting crude lercanidipine free base is an
amorphous, low melting solid composition having a purity of approximately 94%, as measured
by high pressure liquid chromatography (HPLC).

[61  The amorphous lercanidipine free base of the prior art is not well suited for
formulation into pharmaceutical compositions because it is impure. Pharmaceutical
compositions require that the active agent be substantially pure, i.e., at least 99% pure. The

amorphous lercanidipine of the prior art however, is only about 94% pure. Preparation of a
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[91  The present invention is directed to a substantially pure lercanidipine free base, as

well as to methods for making it and compositions comprising it. The lercanidipine free base of

the present invention is prepared as a substantially amorphous solid, having purity greater than
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[15] In still other aspects, the present invention provides for solid dosage forms

comprising the pharmaceutical compositions disclosed herein.

Detailed Description of the Invention

[16] As used herein, the following terms are defined as follows:
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such as saccharin. Preferred pharmaceutically acceptable salts of lercanidipine, include but are

not limited to, the hydrochloride, besylate and napadisylate salts. The lercanidipine salt may be
present in one or more crystalline or amorphous forms.

[22] As used herein, the term “amorphous” refers to a solid compéund having no
substantial crystal lattice structure. In one preferred embodiment, amorphous compounds are
identified by DSC analysis. Typically, amorphous compounds have DSC plots with broad
endothermic transitions, defined as glass transition, rather then sharp exothermic peaks typical

of crystalline compounds. Additionally, amorphous compounds present XRD spectra having
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[26] The term “patient” refers to a mammal (e.g., a human) suffering from or at risk of

developing the particular condition to be treated, e.g., essential hypertension, secondary
hypertension, isolated systolic hypertension, coronary heart disease (e.g., chronic stable angina,
myocardial infarction), congestive heart failure, hypertensive chrysis or angina. A patient in

need of treatment for arterial hypertension may be identified using methods well-kdown in the
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b1oavaﬁ@labtyr, b are mﬁfeba‘té@tp ph}@g:ghp@pg@pﬁ g¥ gthlpaﬁraﬁlgéyn forms of lercanidipine.
The s%%{%%ﬁwgrﬁéeeﬁ se aolfttﬁ%{'ésgﬂt 1!119&“03% ‘i]&;ﬂg\éégr&g}f P%t;]dl%c% compared to

ress nonitori ng

crude Lertamadipitic pﬁréﬁe bEsreepreBa&d B2 dle iH&Ehoﬂr@iSEh&t piiig @ntdndnmay be readily
provi des a substantially pure | e{éanl di | ne free base,

mc@ﬁr@ﬁd* 1B Wa%ﬂﬁ%ﬂ]rﬁ%ﬁ%@w\nééﬂ e lase. base
p?gi] er aa(rff;l'%ﬂtlﬁ ngértltag e 1%&5%19@?13@%6«2 tﬁl ﬁead}dthggh%ent invention may be

preparpd éfyealkilizptian df eaddrcatidipine0@do inTtie pnesemy off art legahiceeolvent. The

lercandiane, GRBeB e B RO 0 WEoRop il e Rt Frgptted to, the
hydrodhléR1¥8 HLEG/ A0 AMd LEPARyIAR LS I The l[a?e%]udﬂiﬁ‘e Eﬁfscﬁﬁjé%qiré‘@red using

free base of the present invention, isS easil t ai ned
methofls, well tinginyinghe it swhasshese discheserl dail.§. Plioé@lffnﬁb Ratent Application

Serial i\%b%?angﬁgfy’l Whl-gﬁqs F:e%?)trﬁéci; hg'r% eb)?l‘e?erg%ceer 89 ﬁIIOHIaEOI}u%ngIal sources.

pure Tercani
One pﬁh}tﬁlﬁﬂﬁ !prdfémﬂétchﬁﬁhpme hlt is &Qbamm¢>iné hyadchloride.

val |1@§I lity, that are preferabl e to_ physica
%ﬁer pikabzagtongifive lersanaiping srknio gield theclipn %@ssu%v bergarried out by
comblﬁﬂl%sat 1BRbAR i S;J 1? ﬁﬁracﬁscffoﬁﬁﬂ iRas Srgg;dlc Ofef \gﬁﬁ‘ ?ﬁer anl }ﬂe‘aﬂlm having a

s nore ea conpared to cru |p|ne
pH inf the eatyges omr ehzmmt édtdoybchhelélrrélﬂhoa:lkaifzaﬁdste rgaction mayt bawdrried out at

tempeg%%tﬁ%% eadi on :gc? Clgqg dé 5% a?agsf a{enrgngﬂ‘ealfltt;rh% a about 5°C to about
20°C. ?’i‘&@ﬁbﬁﬁﬂﬁﬁ reafc'ﬂ@n E%ﬁ@ﬁﬁrﬁé RenBrrtd 80P 8sAbiRAL SN for RN R$RArom about

i nventi'on may
30 to about 120 minutes, then allowed to stand for a period from about 1 to about 12 hours.

[31] Preferably, the preparation of substantially pure lercanidipine free base from a
lercanidipine salt is carried out in the presence of an organic solvent. In one embodiment, the
lercanidipine salt or crude lercanidipine free base is dissolved in a miscible organic solvent prior
to combining with a basic aqueous medium. Preferred miscible organic solvents include, but are

not limited to protic polar or aprotic polar solvents. Protic polar solvents include, but are not



prepared by al kalization of a lercanidipine salt in
the presence of an organic solvent. The |ercanidi pine
weabds/osergs be any salt known in the art, includPQ@/EPRWE/001783

not limted to, the hydreghl ori de, besylate and
napadisylate salts. The lercanidipine salts may be

limited Qﬁ S8Rk l'%%tlcfb‘ﬂgﬁ ek bs kRQWh L Metihdn81, Phd Amn@ll &hd @slyalcohols,

ose ose in U'S. Provisional Patent Application
such aSSethyé&neI\giyccﬂO/Tmallalgrotlmoém sodvenic mqbtdeafoebl al’eeneﬁ Hubted to, for

e NSRSy PR SRSl B0 AP, O pariutat

preferrd el &lidi e iSwmethaed! ori de. [ 30] AI kali zation of a
| ercani di pine salt to yield the free base nmay be
dazki é)defe@blyo@ae oerpsrationpfahe Eee hﬁﬁecﬂfﬁh%rezs,%mtmvenﬂon is carried out

: v

i Lo ey EIPALE AL PO Tl b o2 1

about 1&1 hﬁdl inicet preferssigabowrD. ﬁ.’a‘l}refmredaaqueeub mgtliadhclude, but are not limited
ture forom about CF to about 25C, preferab

at
t0, aQUECOHPOR SPPHSITE SRR BT B B M © ST %69 include, but
are nott h&itegas! !rf%fhy%ﬁﬁ@ rﬁgﬁérﬁzﬁé CiefrhineihQ il él{édféﬁ’ﬁﬁé J"@hylefediamine, 4-
for a perlo from about 30 to about 120 m nutes, then
dimethglaiioenyridines Suitabld worganjsehaseniinthugas kit ora not lingiteghieybydroxides like

ef ergﬁb e Q
NaOH,Zlgég—f; anh a%n?(ﬂ’ Fer nllrbdll_lg(5 )ﬁglapér%‘(ieéeg%tassféld% ) rSnO%\lum carbonate or
potassili@r €@trdiei Ao %ﬂlafuohﬁ: 16ﬂ exdHadg®tésin 0an bb eis@l. Pefaieed afion exchange
an organic_solvent. In one enbodinent, the
resins prgreommmeicisiinavaable srong bere ipecxehmngs posins. incbelipg dhose gontaining
stronglgoliﬁ?gm&%gof\}mlﬂ %r({aﬂpggég% eagq L%gegféa&xe%ﬁﬁﬁﬁhgpg 091? %mary sulphonium

groupshietérnby phiogeiontins glovwesn bsalkyﬂqiynnﬂﬂnmmgro@serm;alaﬂy preferred anion

limted to protic, polar or apratic | ar_ sol ¥
exchangp JEYS 55 Loe SoH G M ARTHEGribth SHTc R, 4 Uo(Figher Scientifi

Co.), Aﬁ{beﬁﬁ@wp ke, Amoq)l (RlaBifcRRRk SCRYEBRVork®! TBRRIY A-540 (Matheson,

hanol , propano and pol yal cohol s, such ‘as et hyl ene
Colemgm wod Bell]’)lbmwadm 3pno2iK (tﬂﬂvalChemlmaé s, pwrk Dudkite™hdt 101D and ES-

109 (lﬁé{ﬁpgq? ﬁgl | mc]£< &}F&rﬁ,f:% &U? %tlﬂgf‘%cﬁﬁ F§>m£}}2i181é—exchange resins are used, the

resin iﬁﬁﬁ@%@mﬂzﬁ*} gbAthe Qr%aﬁé%oﬁﬂfoh'p@i&ﬁf daditRiresrerdi@d m scible
sol vent i's net han [32] Preferably the preparation

o331 heOne partipulady QtefQﬂ’ﬁéi mgwedlmﬁqt therplkalization ptepl is a buffered
e hayi n f out 9 to
stuio b PUSRH R R AL B SORBR ©,

a[Bd] ORIt arpfied efbbtimenlp fﬁth m%aﬁw ﬁ[@hﬁfsrlﬁdmsaﬂleewﬂﬁ Water Examples
nedi a i nclude, but, are not linmted, to, eou

of immpisaible argaric SplyaRis dnelhde. | v rirpetclimifed o, Tdiacarboes. Such as toluene,
haloge??t%g{}h@]r%?o%is' AfchUleme g'fengrc%lcﬂﬁfe leéthet Eﬁjﬁlf A aletl}%{l naé:etate, ethyl

am ne,’ pi pera2| ne, tetramethy yl enedi a
acetates talngt Ied’reesj isach mediethyl etheredrlymathiyhteptybutgli etker. Sue tpatiioalarly preferred

i S T b S S b S e gt st one

immistBfd 0:12hnil %@lv@ntscﬁidt@att?ﬂjﬁféi ARled QL BFAE PR LR 1636t one solid inorganic
pot assi um car bonat es so an anionic 1on exchange

base sudsispatamivpehydsexide, Rodiuer hptioxide,cudiemctrbeete espatassamecarbonate.
C|a val | abl.e stro base |on exchange
One pREGTRGY bhifeeEi RipfRoGes SRR

[35] After mixing, the aqueous phase is removed and the solvent is evaporated. The

resulting free base is dissolved in a second organic solvent, preferably an organic solvent that is

miscible in water, such as those discussed above. After the free base is dissolved in the second



strongly basic (cationic) groups such as quaternary
anmoni um groups, tertiary sul phoni um groups,
wquededsyiasy phosphoni um groups or al kyl pypdi nPAMEP2006/001783
groups. Particularly pret®rred ani on exchange resins
are those contai ning quaternary am nes, such as

t I I {
o1gmnc%%%0/éﬁ&01?g¥ f?&lwllozfslg ﬁ% fdci &)ﬁ‘é&%ﬁtﬁ)ﬂga’tﬁe %}rﬁlgnAﬁf@géﬁgﬁé% fytihk addition of

water. A- 540 ( Mat heson CoI enan and Bell), Dowex(tm | and

m.c Co. nd Duol
T35 (SR SIS 90 e e CHRUS S b Rocty Rgamiciomne
salt, mayobe @é@dﬂ@ d€ing 8Bl sepeatibhedehilifiges/ sl Rndven fin Hieedr€dThe ease with
which avva%rf romthe organic solution prior to addition of

canfdzpipe dre brse tafcie auespnpinsrater ayqbr dwdiierhds amadditional
advant %rof{ Tﬁllg ﬁk%ﬂk fiﬁ@% f g&eﬁle C%%rog'r%%egﬂ %gcr)i:’l %ey%dglgggheb%ani%pme free

base. Fbﬂ@/mg[a'ﬂédhzhﬁmﬁmm fres basethindi lﬁemblatdﬁlefrmhghmreacﬁmi mexttire using any

I mm _sci ble wi.th water . I.mm sc
separatigigisRRRiaue KDWY 40 e |a£rdl@clu5@6n§%nﬁfo[1wﬁw9 a&me%n filtration. Upon
1solat10ﬂyfﬂ51ﬂcﬁﬁre%Q@tlonshﬁﬁﬁ‘iuﬁ‘lst}feoﬁé’@ B%e k%e&‘@&?%m any drying technique
hydr ocar bons, such as net hyl ene chloride ers, Such
known aisthestrthyl acetate, et hyI acet ate, and et hers such as

Let h et h t but . .
Jaft T anegergtng BroalRlte i bhseb sttsafidf ool Fe hpying a pusity of
at least@ls% atEmorte lbﬁfe@:ﬂﬂy g 1§asﬂ Sbcﬁﬁ byd &d%ﬁﬂﬂﬁ@é @defbﬂabljﬂ %ld&ﬁ@bou’c 99%.
of at .| east one inmm scible organic solvent and
The lergapidiypg freg haes okiher ]Pl‘@ﬁi‘glt wiventign is forgred s cans ampip 1ous solid that is

easily lgeﬁlg[éalaﬂi &galzﬂf' GRIBRHPP IR ER! fOm ML e ﬁarn%@g\itiém compositions.
ydar oxi (e} m car bonat e or pot assl| unt car bonat e
The médting paint iof thealetopnidipefiefree Haserio figan #¢° G &s @09C nuwe apeifically in the

range (Fh AT A Lt G PR Gmbed b Bo AR Tt r oaul 1 ng

f[B@;3 has@oth®r ends@nead siibstAtiaRe %ﬂﬂa l‘éfcﬂﬁﬁl'qﬁné g Bie. is prepared by
re erabl% an organi ¢ sol vent Is mscible in
1

dlssolv\m elercanj lr@ssatt ho edirgl ergamis églvabbk@efonnfat wlutidne nfixiag the solution
with a?@lﬁﬁoxo g bage %l:'/a: %:CISH(% é{%ﬂl ?)gv%gl? ﬁ'lgl inl(g: tlij.f: I%g#&%%& soﬁ.llagn with water

and isqiat@fethelibicahidipifefraeitase] Ohe Gfstwalveht 1s[1§i@ﬂeraBl§ea (C-Cy)-alkanol. The
subst anti al | y%ipure free base, resulting f

secondagobyant i else preferailyl efeafidilbines Thg first ﬁtﬁ@ swnﬂs@l\@n@dmay be the
same. *i*ﬁé %gsfﬁiesrﬂéggeéébgf?ﬁa%ﬁp ﬁ%ﬁ%gﬂ#ng@t% FgCh }’\ér:lléééﬂgé Egd the second
solven’oin wthéchpites elidsoived én prederabigythb allanol hiveng itle saine number of carbon

nal advant a f the present discovery over_the
atoms g§ { qrt?ral pid H%}cpr@,ﬁ%rasfe,ﬂm%s is spum methpFde prdthegiispand second
Solven{:oiréﬁlmopl kal i zation, the free base may be isol ated
fromthe reaction m xture using any separation

techni que known in the art including, but not limted
Pharniseeutical Worhpoditigds on. Upon isolation fromthe reaction
medi um the free base may be dried using any drying

U BN e sKLMRal phitelefiahidipine free base of the present invention may be

formulated into pharmaceutical compositions. A pharmaceutical composition according to the

invention also may include one or more optional excipients or additives, such as a
pharmaceutically acceptable carrier or diluent, a flavorant, a sweetener, a preservative, a dye, a
binder, a suspending and/or viscosity-increasing agent, a dispersing agent, a colorant, a
disintegrant, an excipient, a film forming agent, a lubricant, a plasticizer, an edible oil or any

combination of two or more of the foregoing, an antioxidant, a chelating agent, a buffering



[37] The resulting lercanidipine free base is
substantially pure, i.e., having a purity of at |east
wO3becamerssor e preferably at | east about 97% an#CstEPR106/001783
nore preferably at |east-&bout 99% The | ercanidipine
free base of the present invention is forned as an
r more of the

. SIBDIAYEL b3l ek praatadl himiongof v
ﬁnegnp@arnaceutlcal conpositions. The nelting point of the

i%@ P fe%%}‘?‘ i {?rlﬁﬁgn?%ﬁaéé f?%l%{)ngﬁ%% %fo %%%%S\%@WVCHUOH comprise a

sufﬁmeﬂ?hﬁlb’(ﬁltn@fj sﬂﬂiéte&ﬁﬁll‘y oAy ldreunidipmt Hed. bdsd8b redanottiedpeutic effect
enbodi nent, substantially pure |ercanidipine free base

when thescoml@pﬁlpéds admigistered (6 gpptient. dercanidinipe Fee begetmaynbepresent in any
o 8 b Y St o BB GRpalit N prrras

from alﬁmlt VO0L mgrioxdbagt 0. éng pertrh g 6ths abtel ¢omipomttdm and tredst pmﬂerably 0.005
i solating the | ercanidipine free base. The first
mg aboyh.J ang p@réngp’éﬂ@rt%l ¢oMIPQSHOBA - gl kanol . The second

g2V er ohir %hfb%gﬁﬁ&{tf AP Eﬂarﬁla(: t1cgﬁéorﬁ'153‘sﬁﬁﬂ %f ﬂ-]b resent invention
first and second sol vent e the sane. T se I's

may ccpmptﬁ@r abinyxtares ofiiau sybstaotialés ipum dercanidipingnfree base and at least one

1 dei’ Cﬁ al koxi de and the second solvent in which it is

Creantile'ved i s preferably the al kanol having the sane

nu erSuﬁBbl@%}ﬁﬁﬁa&hﬁUﬁlﬁﬁcdebﬁbR' k@¥édeor Msdnts include, but are not
preferably, the base is sodi um net hoxi de and the first

limitedgndetbamadnaaten| foéy peid glyceridess stisatolyl pragrogal elicerides. 1auroy1 macrogol

S|t|ons a I 1AN
oyeer SRUBRRLLLRPol 3 sTREL ARSHALHOP ol Bt P ARR 0 S o
mineral BilOPPGAMRGRYL proplonsteNPaghdsiuam 3arb6neﬂl§l;apd1m3mi iphédphate; Vegetable

conposition according to the invention also may
oil; animgd pilrndgiglkedl. more optional exci pients or additives,

dl:tiﬁ aﬁl@bl@?@ﬁﬁcﬁg CRlh &R Y 2ACKAPEARLE 1§ AT %éi’itln natural sugars,

ent avor ant, a sweet ener, a preserva Ive

such asl)@ucoae,bsuctmse and lw@pfamjlm gmanldhcrs, natural and synthetlc gums such as
. viscosity-incre ng a en

acacin PRI o YEEGRMEoQRUT , Pith SRUTB! eRIEEier; FifppOFRsiagectiuose:
hydroﬁ%‘f:‘df)tyhnéth&l%’l'lﬁlﬁﬁntpol}%t}B'lléiét gl?é(ﬂePawé(‘Sheedh@Je@ Md tRrlike. Preferred

conbi nation of two or nbre of the foregoing, an
b1nderaane|I@t®a¢ahydr0&ymh1®rlmth}’@>eﬂg]@5ﬂ andgpdyiddngr i ngagent ,

B SR e, Do LSRG 5, S0} 8O s o

modifitd edfi@tip methyl NeclRivie Maeduini cRkscanngRse! bghs b@ﬁtohhe, xanthan gum,
present. invention conprise a suffjcient

sodiur glasthaplyeelptey ciostRovidone aad drspllka 4 pesders ek dsing {néegr?éﬁ depodjum starch
gyuﬂ&ggrapeutlc effect when the conposition is

adm nistered to a patient. Lercanidipine free base may

bgt5pr eSwitibld Inbeicgntainmolude, Yut are radb dintited. to Oibdtum aleatat sddlivdn stearate,

sodimagg'gglg(i ggggg{er %{;g%g{ﬁ ls’rggrggsqdé Q%Eﬁ, S “.‘Lmr?ﬁetﬁ@r schiéum chloride
and th@1iks. € ptedlifdd GBARAS id hAtheiFh HR%hte Pr €f erably 0. 005

[46] A suitable suspending agent is, but is not limited to, bentonite, ethoxylated
isostearyl alcohols, polyoxyethylene sorbitol and sorbitan esters, microcrystalline cellulose,
aluminum metahydroxide, agar-agar and tragacanth, or mixtures of two or more of these

substances, and the like. A preferred suspending agent is microcrystalline cellulose.



ng about 0.1 ng per ng of the total conposition. [41]

I n other enbodi nents, the pharnaceutical conposition
wofhod6l89788 esent i nventi on may conprise a m Xt UPETEP2@6/001783

substantially pure | ercanpdi pi ne free base and at

| east one | ercandipine salt. [42] Suitable

Eﬁ?{ ude&%g (E@g ot ?It ﬁ]@#’&gﬁ@ rég&{ti lﬁélu@é | 9@"h® not limited to,

anol ; ‘water; fatty
synthetla(andi ngﬂuyzd gumdesy,chsl‘s sagahblé gmch@@@an@ dcesinj dgglate dextran, sodium

carborsgitieindpanaayis S abFRim BpHESiRpealt BRNUR o n

py| Es@ikdbis rﬂlfher Fbrn@ink; FR¥s Mdhsdey! Wropk@nane; limited to,
magnesi um car bonat e; egl@t assi um phosphat e; vegetable
hydloxmropylmtlwmellbhose ethylpedlslase ard polymsthacsylaiessl e bi nder s

at luugﬁl’tab é)la%{lglzgr%t 1nc1u'&,|t g\gtotéu% n(ztbg{ngtgcé tgﬁ %gf}}ac ty%)eglg; glycols of

differer@ @fdlecuive Qt@glﬁﬁ &.g. Da(D(MBG(DO Bayasymopgdenc glgusts Prefercdd @ polyethylene
acaci a, tragacanth, vegetable gum and sodi um
glycol 6)08i nat e: car boxynet hyl cel | ul ose;

ES’ (gjr oﬁﬁﬁéﬁ?@}fae%whgﬁhﬁ}ﬂui) 8 noP ARl Ry e Hidg9)! iitanium dioxide
done; waxes the Iike. Preferred binders are
and natlvat amkssy,ntl’rﬂad Hamayes ofygfametayd fafid mlé@@ndﬁdarp@m deoxide.

A S0 S8t SO AR, AR o, sosame i

coconubbidbad eaﬁﬁ@(ﬁyl cel l'ul ose, sodi um crosscar mal I ose,
entonite, xanthan gum sodi um starch %tyco

C[gl)]ss Suitehle natiexidants éngludee buiarsr aat dipidesd t9i, Hi latgd &ﬁfiroxytoluene
butylate(ﬁycﬁdl " { cgﬁ%Jl %éﬁlﬁjuatt 1 a:%?ﬁelrolsw(ﬁ)ﬁﬂérgll Aclé rté Gpts

sodi um
g6&pr @Ix&mp&@ difuridiiceeal widifivesainaluee, brgare siot ﬂmtedmroalsel,bltol, tale,

sodi um benzoate, sodjum acetate, sodium chloride and
stearic agig, ¢1P44@um43%a8@119é¢ prckpgl M‘%‘r"tué%t i's magnesi um st earate,.

[ $u ] n u 0 : .
Iﬁgj t é& F 0, ?egen on?cﬂt?g&ﬂg ﬂtbag\%a?%‘}c?ﬁ flglgs ré)lg?d )? P & modified release
pharmakatidad bSmpmﬂmegtﬁpﬂnglhg la‘eleasird:netfatty acid gyxrdmldba and a therapeutically
esters, rocré talline cel] ul os; al um num
b 8

effec“Y?e"F%W&P entiglhopurs iefranidigine fieg Bastt h, or mi xt ures

0[f55¥ WOy ORI BlyRbriddiesfablebRt %E@%mo@iﬁ%dt ﬁ:ﬁaa%é k&mufations include
preterred suspéending agent is mcrocrystalline

both neeeiviny|obsgie. 7 Jonguélaab Ifatyd a@éalmemlglea engs panseli, ibe pharmaceutical
ents not

compowglp %TI' tlh§ Qﬁﬁgerﬁgﬂ\éé‘#ﬂgg I)Q?aélglgflgg? 811 (airg;%m%]?e’ lglz%gltéaﬁ]? Kélcztg E‘gz) fatty acid

glyceridéd h@udﬁ% GhdiRkbaersd@tteAnandpR dtielRrs of glycerol). Examples of long chain
car oxyne hyl cel | ul ose, nethyl cel | ul ose,

fatty apid) sfyderigles pivithisl the seepeapidthg eresentrinvenign agy Coatriolf§88,ATO™ and
e STt R ORI L B s .

PGy meA ddidondl akefsrred fatty acid glycerldes, suitable for use herein include one or

more medium chain (Cg to Cy) fatty acid glycerides such as one or more triglycerides of Cg to

Ci1 fatty acids. One example of one medium chain fatty acid triglyceride, within the scope of the
present invention is Miglyol™ 812 (commercially available from Condea Chemie GmbH,
Cranford, NIJ). ‘

[57] Polyethylene glycol esters and polypropylene esters suitable for use in modified
release formulations include mono- and diesters of polyethylene glycols and polypropylene
glycols. Suitable and preferred fatty acids for inclusion in polyethylene glycol esters and
polypropylene glycol esters are Cy, to Cy; fatty acids, as set forth above. Suitable polyethylene



[49] Suitable plasticizers include, but are not
limted to, polyethylene glycols of different
wounbwemsdas wei ghts (e.g., 200-8000 Da) and pr opgiraRre06/001783
glycol. Preferred is polaéet hyl ene gl ycol 6000. [50]
Sui tabl e colorants include, but are not limted to,
glycol dh@frfs'e@ld%lﬁﬁéﬁ;)lenet tHaAly foMudé Pespe@ivaRdin el ytBYleAd Qlyeol esters and
syntheti'c 1"acquers. Preferred are ferric oxi des and
polypropylens glyaeldistsxd ate degoribpd Buietzalihe UdkliPhpamasppeiai ncl ude,

ap mted to o | sesa oj_I
Bl onbRraRe S (Bl ByerRle P B bl pE BT rlified retease
composit[b(hls Ulgtere aldélting 901|iwfrohi ;iBohﬁﬂiO"U)to ottydeCedd a HLB value from about
droxytol uene, butyl ated hydroxyani sole, ascorbyl
Lto aboﬂg fitate, tocopherol, tocopheryl acetate, et c.. [53]
npleg, a I ' :
P e AP AGh L kB . il Brides and
polyethp]lens m‘lmcé @xd)polopdexnd od;leste1[554’]olylgﬁlycahmcbfgé5rcﬁldles are particularly

preferte Bk NS b INEan o gih i eyghe Pop aBeplighE R Rerides are
commefcidityyavafhisle ahyg ehd Stese @Bﬁcﬁ‘ewr(%ﬁ%%wﬁﬁf)érﬁtl&{ fP%%ﬁﬁ/seNJ)

amount of substantially pure |ercanidipine free base.
(6] Pexicylzagiadeyp/cenrisc vish b lechibn s eresent invention, include,
fie aser f n e [
but are rﬁﬁg 111rI]11t§% l%gﬁucugﬁ’al /62J 3a7%(§/60 22{1& g%@geé%(%?g’émgw SH/’HZ 50/13, 33/01,
39/01, as/pecztnd 33e0, Miadolffaﬁﬁaﬂiome aheleatrmhsuﬂrstomﬁnl@e‘r ihhbe proﬁfeaeltature of a
nti on may .include_qgne or re ng .chain, (Cl2
Gelucir zgenpaqsﬂgﬁ Tlfing gripE ahilgdle @?qqeﬂaamﬁ RS gis Hi%B vatue. For
examplg' €8fuBlrS™asMH Phast 4 hfe?dr@lr Soifd oHABHRE’$0, -anf A M BSvalife of about 13.
l'ong chain tatty acid cerides , within the scope
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Unit Dosage Forms

[62] The pharmaceutical composition may be formulated as unit dosage forms, such
as tablets, pills, capsules, caplets, boluses, powders, granules, sterile parenteral solutions, sterile
parenteral suspensions, sterile parenteral emulsions, elixirs, tinctures, metered aerosol or liquid
sprays, drops, ampoules, autoinjector devices or suppositories. Unit dosage forms may be used
for oral, parenteral, intranasal, sublingual or rectal administration, or for administration by

inhalation or insufflation, transdermal patches, and a lyophilized composition. In general, any
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subcutaneous.

[67] The lercénidipine free base can also be administered in the form of liposome
delivery systems, such as small unilamellar vesicles, large unilamellar vesicles and multilamellar
vesicles. Liposomes can be formed from a variety of phospholipids, such as cholesterol,
stearylamine or phosphatidylcholines.

[68] In one preferred embodiment, the present invention provides a modified release

dosage form comprising a gelatin or hydroxypropylmethylcellulose or other suitable polymers
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[72] The pharmaceutical composition or unit dosage forms of the present invention

may be administered by a variety of routes such as intravenous, intratracheal, subcutaneous,

oral, mucosal parenteral, buccal, sublingual, ophthalmic, pulmonary, transmucosal, transdermal,
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prilling where the nelt is added dropvvl se to. a
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[76] For combination therapy the compounds may initially be provided as separate
dosage forms until an optimum dosage combination and administration regimen is achieved.
Therefore, the patient may be titrated to the appropriate dosages for his/her particular

hypertensive condition. After the appropriate dosage of each of the compounds is determined to
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about 30 mm Hg, and most preferably about 25 mm Hg, Tollowing the administration of 20 mg

of substantially pure lercanidipine free base. Preferably the reduction of diastolic blood pressure

is in the range from about 10 to about 20 mm Hg, and most preferably about 15 mm Hg,

following the administration of 20 mg of substantially pure lercanidipine free base.

Examples

[81] The following examples of substantially pure lercanidipine free base, as well as

methods of preparing the free base and modified release pharmaceutical compositions
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patient; th€hememi o i ! pELC Bage, and t he
responsi veness of the patlent Cpt|nal preC|S|on in
achi eving concentrations of conpounds within the range
that yiel d$ogThicaRead W t hduk, Foaxd ci ty reqlibs €6rrécted’

C reglnen DagEY 8N the Klnetrnﬁupf the drug $0.42

H dVdIIdUIIIl%76U ldfgel SI[@(§94 Thi's |nVO|V %ﬁ

const+deratd +he—absor (N ch—st++but ;

N—n%t_ahnl sm angr et i-on—of Pé—d ?g’ and respo ,'2;3,824\,'CP

Cl  the pat i Pnt “ta the dosage Ir bt nen.  Howevet -

H0 tuning of the therapeutic r®3{nen is routifé7in Light
of the guidelines given herein. [78] Cenerally, a

1. Calddstadwaliios eorfesteddar deiectedhivatgtiedniénst r at i on cont ai ns not
bel ow 0.1% preferably from about 0.5%to about 30%
by wei ght of substantially pure |ercanidipine free

(b) PréasfionRFTRE baRORoiNechflipineiBideithlwide il eodigm agerdxidem
Transder nmal dosagie forns contain from
[83] A solution of lercanidipine hydrochloride was prepared by mixing 11.3 g of

lercanidipine hydrochloride (Recordati S.p.A., Milan, Italy) with 50 ml of methanol (MeOH) at

room temperature. A basic medium was prepared by diluting sodium hydroxide in water,

yielding a 0.1 N solution of sodium hydroxide. The lercanidipine hydrochloride solution was

added to 210 ml of the above basic medium and stirred at room temperature for about ninety



about 0.01%to about 100% by wei ght of the active
agents, based upon 100%total weight of the dosage.
wO 28]e/089788 pref erred enbodi nent of the present PCT/EP2006/001783
i nvention, the conpositi-op- is adm nistered daily to
the patient hi a further preferred enbodi nent, the

minutesP gﬁflmﬁ%tﬁnﬁﬁl&a&? QL WP aBbwEP 3R 9End %@nhg‘ht at room temperature.

m ni st y I'n an anount 1In t he range rom

The resuitlngl tyellovt sblad #@0 sepgtrzchéd Isjubiltaginn using y Punhger funnel. The yellow solid
er.cani di pi ne ree nDre f bly. fr abo
was waiGIZBe RDND VAR ) SRS ERALS TRBIE gt eos iyt on

P,0s undBr vdc8@h, Pref erably upon adm nistration of the
substantially pure | ercanidi p| ne free base of the
present invention, a patlent S bIood pressure is

S mm ca1bonate

I[814]t hA ﬂhﬁﬂ@l& (fﬂ lemaﬁlldeMG Ej&hb(ﬂﬂahxtwﬁ SBC)g)[‘rB@(}ngla)lﬁ dthybsbetate and

1800 mg fq%r)rg? W?@ﬁ%}a; 35 %}_&m ];e%%l%e?ém qu a’ﬁt q §1 ﬁg]rugon 479 g of potassium
carbona'lt@{?vﬁ? Q{l&ydﬁt dﬁcﬁ‘ﬁo@@o‘i@r 2 PLeheeabTe t18t&LAHE Hin RF 98 minutes,

di asto pressure Is in the range from about
after which,ahe atju@is rphamwaaddcard@d arpk e ergiliy selbbon v@ghqq%mvﬂg 750 ml of
i strat

sinch L e P TG0 U RO By g b 7 -1

mbar) t&@écloew &ﬂd@%@dﬁﬂi&?m@fr@ﬂ&%t antially pure I er cani di pi ne
free base as met hods of prepari n% the fre
hsxle Ahe crusts fercaidipine Ase basrarpndeselvedin 1125 ml of methanol. The

t
o ORI A SRATRLLP LA, SAROTT 06 B0V Chaphennd o Buiion o

7500 ndspedld ddiodihel praksamider siteing oAftam ﬁnﬂ’ree MNhbbur stireinglethle resulting
to be limting in any manner. le 1: Pre

prempﬂ@fe wabhselasieda Y?“‘ﬁlﬂ@nﬁ&r@grﬁthﬁmﬁS@P@E“B gpsr ilyms with further
g SLRIEELAANGObpld BO PSRN CAUINITAS & (5599, mp 44°C

64°C, HEE@@mlthA:pQﬂéSWdr ochl ori de was prepared by m xing
11.3 g of lercanidipine hydrochl oride (Recordati
S p.A, Mlan, Italy) with 50 mM of nethanol (MeOH) at
roomtenperature. A basicggdioum was prepared by
mxing 3.81 g of sodi um bo'r—at?(NaZB407 10 H2O) in
At ypmpehingg pacansdipwdiFnen Basei ng a pH
of 9.2. The Iercanldlplne hydrochlorlde 'sol uti on was
added to the basic nmediumand stirred at room

tenperat urpof opicalRHl NI Néby FRnRpt es. Fol OV Greected!

C SIirring t %g}gxwr? Was c|7|0c5vyeu To standaygg ni ght_at
oo tempel ghgre: The resyldjny yel towsof pyymas
JC'JUI At TU rT T oot UII u\.r6l a DUCTINTIct 1 E gl . TTTCT
N \/nl | ow-sol JE 8\7 shed thret i nes with-Wwafer (200 |
Cl p@r wash) and then dried Ft<0r]nnmt(=rmprat ITe an P20
1 H

;
,0 under vaculim The reactionOd%l ded 10.62 036

| ercani di pi ne free base
1. Calculated values corrected for detected water content.

(d) Preparation of free base from lercanidipine hydrochloride with sodium methoxide

[86] A solution of lercanidipine hydrochloride was prepared by mixing 700 g of
lercanidipine hydrochloride (Recordati SpA, Milan, Ttaly) with 2800 ml of methanol (MeOH).
To this solution there was added, over a period of 30 minutes, 350 ml of 25% sodium methoxide

in methanol at room temperature. The resulting methanolic suspension was stirred at 20°C to



havi ng an HPLC purity of 100% as determ ned using a

Waters 1050 HPLC system (Waters SpA-Vi nodrone (M I an)
woRedeyp9788he chemi cal conposition of the free Pas®EP2®6/001783

shown in Table 1, bel ow-18able 1 Chem cal Conposition

of Lercanidi pine Free Base 1. Cal cul ated val ues

25°C foP erﬁ(ﬁﬁﬁ eghdf @hs dRhesdied waker lieenbeaéionizbl wWit@pareatl geiod of 60
freé base froml ercanidipi ne hydrochloride in

mmutessmn‘heu strhpgl stixinge A88] 2 Aoty unqlq;nslgweq sliigiagi @heppqq;gltmg solid was

sepalateaély gg hl %ﬁﬁ%ﬁg %\?&;181?% i’ﬁ? nggan%y Shed gzg%eltl‘[ggs @Aﬁfl 2%/? ml of deionized
water. ’IfHeaﬁr}éaluc&M\Ms &fedio ednstmt lwafght af Miﬂrlﬁelﬁpelamm*mndel vacuum under a

nperature. A basic nmedium was ared iluting
light str@m pﬁlfr#mgm oSipldevas OReh &¢77-Aple Wpiﬁ’g&gﬂ@ 19b9Kf5 g‘ol uti on
of sodi um hydr oxi de. The | ercani di pi ne hydrochl ori de

solution was added to 210 m of the above basic nedi um
ExampR Gbinpatiforbf sulstaritialiypuat with drade drosmidipine free base

ni_net n Fol  owi ng sti.rring the m xture .
Bilowihe (15 rine o ar (PORIEHYS | BUMRGprbbie. Shsintially pure
lercanidtij{ﬁﬁéJ lefeleNighsy ﬁir!:ﬁ&%(f’ ak 'désd%%d Sk %Eﬂ;ﬁ@ 10y td ldh r Hiihobrude free base

a Buchner funnel || ow solid was washed
prepared hivye éhe; imetbog oth Ukatdd 95192’0@11 witle rcoppmerriatlydataiiahle 1ercan1d1p1ne

m.t enper at ur e V )
S ML T e et ——
was obthindd Gohl Reddiéati $.pR0t BEh nlg.ar bonat e [ 84] A nmixture of

558, aCendsnisrerontoing o Rish o RPNl bY Tn ek pEfpesprior art by
cychznfég E%ng{)rﬁ) %5\%;3‘7{;1 Eﬁetﬁﬂ% SRt R AL And 1@f29p§B@%?I',N[Hunethyl-N-

In"four portions over 25 mnu
(3,3- dlpﬂeaylpnjptyt)rbanmmﬂwﬂ xeacefyd3-G0oginnunas , inal 3 enl Wﬁllmropaml The

i 5 RSSO L DSn R e gomes wntr

vacuunf) r’[@l@@éﬁﬂt&% Mly Rz@ld‘ﬁ@%zafs hanfiey Bpaast efoinatogiapheoh silivdasel columns,
vacuum 0 nbar) to recover crude |ercanidipine

using dhﬂ@efomms@nth[lssqeamg amqula@ ofopestonedipEWERE rlde Wity idL fractions

sol ved 112 The resul ting
(0111010805%9?%99 gv\élg) Y6 st é}g}g&ggr about 2 hours at 5C
fied] oved 1&&@6@1@&%&! aftfd #65Q8ciiledoh Exaintplel ¢ilndiazgdater HPLC
water under stirrin After further 2 hour stirri

purity thee the gk thasgy Pppatsdphnt theangthied o6 theprey atpysesy £y %an“d complete
comparggon & é)%&s%ﬁ?pnbv%%% inble?P hours, with further

cuum ar at 35 00 for 20 hours.

Yi eId was 605 g ( 85%, np 44C to 640C, HPLC purity =
99.55% Table 2
Table 3

Comparison of Physical Proverties

HPLC Purity Melting Point (°C) | Solubility in esters,
ketones, ethers
Substantially Pure Free | 99.5-100% 44-64 Very soluble
Base! ,
Lercanidipine 100% 186-188 insoluble
Hydrochloride
Crude Free Base” 94% ' 38-49 Very soluble

1. Prepared as described in Example 1 (a to d)
2. Prepared as described in Example 2



Chem cal Conposition of Lercanidipine Free Base 1.
Cal cul ated val ues corrected for detected water
woamicse788 () Preparati on of free base from PCT/EP2006/001783
| er cani di pi ne hydrochl orilfle wi th sodi um net hoxi de [ 86]
A solution of |ercanidipine hydrochloride was prepared
Exampy3:M Pi&frd@6n dn@hadhfhzaatich Bf ifodiiall @tdise dosie forms
ec OE&Lﬁﬁﬂ‘ éﬁ%ubMabﬁQlly hﬁﬂ! M}ca\ﬂﬁdlbm%&g& se@b pARALAENO!

(MeCH) is solution there mas a d, over a

P&yl O rl]ﬁ’&e H&@i‘é& &8lcase 201 in® o B B lﬁ}' BB tRpatedeas described

in “met’hano room t enper at ur e. Hf Eg
below. mAt axtate of hansqmdlpmerfrwabassi Geletteat , 2B urdab0ds fosepaged by first

meltin, ? ! anﬁ“ g g&%ﬁtﬁﬁﬂgdh{a‘z&ﬁgﬁg g}lbtl&l,lﬁtdd {i{eb%g{do ipine %ree base and

BHT ni} b A toAH: GEated BRNS Svithnetin@duRWMeikir®t uiftil lallGhe &d&d lercanidipine
resulting solid was separated by filtration using

free baBulzdsrissofvadn dhtogthel medtst ouhss HYIeTéocdlrFé’éVI\Aﬁ dﬁpq@qtumﬂel gtirring. The

G GBS ohBOR DL AL BGORLP Ty e 0

gelaunsédi)@lﬂgé Of g ﬁﬁﬁ@ly ‘50@3|Iﬂg VxS tHeO Rerébngilipiné/ %ucmelmCompntolTM/
urjty

. Conparj son_of_ substantig
Methoqel (M, s et crach ekl ity e amglping,freceb 1ss/%3e}vﬁ@e ) Compritol™)

MethodeP™M @Y@d&% %LFlesamﬁf gp?ﬂ@&/é&’t% 3%@@&&111 £HRAMHRYo solidify.
Substant | a ercani di pine free Pase prepared as
desfr iMdedified leEomnmhpme Hofame farnt) prepardd ay dederiadens abawesuch that the

s TSRS 16 R0, L N GO Sl U g 25, 5,

10, or 56 1 %qe{c Ip?g,sﬁe ‘ﬁ’éﬁmﬁﬁ@r@@ k@ HaifBitsAORIC hiilies A& P hypertension once

Ler an| ydrochl ori de was obtained from
per dafRext chel asame Simpe Aach Malyaioy 28t ddyy. PBSha@ongentration of lercanidipine is

measurteﬁ gﬁg} %l nelllff%ﬁ%lgycq%seg?l}\?@ossgpérg(f 3 %ﬁxkﬁ{ aglggﬁ taP}(I;glb%que:m‘c dose.

Blood FRéRk 13- ABhiteed Qia‘ﬂ at & ﬁnﬁedﬁteagthgt @fe plasma levels of lercanidipine
N-trinmethyl- 3, 3-di phenyl propyl ) -2-am noet h
measurgd R4dioprs @mum@mﬁﬁm feagh dq@ anf igimddisiely PEigR & 2 lwtratwn of
' r t
o subsGbb L M %ar R i et IR0 o8 Ak B MR 4E8ays blood
pressufeewill bé hovened Yy rae fdadiusbonads punitg & dyytofit psdssure and/or by about 10
chr omat Qgraphy on silica gel colums, using chloroform
MHWQT#I;SF@P%%ﬁSH@- anmount s of acetone as eluent. The
unitary TLC fractions (chloroform acetone, 9:1 by
vol une) were evaporated. [89] The | ercanidipine base
prepared as described in Exanple 1 had a greater HPLC
purity then the free base prepared by the nethod of
the prior art (see Table 2). A conplete conparison of
physi cal properties is shown in Table 3. Table 3
Conpari son of Physical Properties




1. Prepared as desc bed in Exanple 1 (a to d) 2.
Prepared as described in Exanple 2Exanpl e 3;
weénepasetss on and adm ni strati on of nodified rebPease2006/001783
dosage forns conprising Q0bstantially pure
| ercani di pine free base to patients [90] D fferent
CcLAIM®di fied rel ease solid unit dosage forms may be
—  prepared as described below. A m xture of
| ercani di pine free base, Geluciret , Conpritol (tm is
Lereapdiping ﬁpﬁp yase beving RO aflsblead 9% re(tm) and
Conpritol (tm) by heating to about 90Q0C. Lercani di pi ne
’ . ot h
2 L e PRt R R fnd By PAALRS RS A
free base has dissolved. Into the nelted nmass Methocel
3.  Lesthidipint Soebase dcemdiog teelpin | agd havieg b prdbmidit fHagid9.8%.
Gelucire(tm) /Conpritol (tnm)/ Methocel (tn) mxture is
4. Af&%g‘?%&:fhr:a 1g|@Q%ﬁ%o%&olggﬁgfﬁ%fﬁéeﬁ?%slrébﬁl%gﬁ&h@&’ comprising the steps
ofselucire(tm/ Conpritol (tm/ Methocel (tn) was added to
each capsul e. The |ercanidipine free base/ CGelucire M
Conpritol (tm/ Methoce] (tm) fill Gfd cacf ul es gati/ be
(R disnang Hlessaniping salbbAN EEFET SRS ¢ BTG %% [ 91]

Modi fi ed | ercani di pi ne dosage forns prepared as

| i i fopram 9 fel4idad
(@%@&Eﬂgﬁg Sa%tlaﬁ? %&aﬂ%%oﬁ%&dhﬁ%ﬁw o
g

—_

, or rcani di pi ne. The dosage forns
conprising 2.5, 5, 10, or 20 ng |ercanidipine are
(@dsalaiing lercedidipingse¢ bases with nild or noderate
hypertensi on once per day at the sanme tine each day k
f . P -copcen [ AL PiNg 1.5 ;
s A hehL LB RETRGOACATLERY 08 BBl ARALPINE bl sotuion
chepéisifip Ainsrp @it dsep hn dnyr gatibbag e ah atdisskc ioblexoliange resin.
pressure is nonitored daily. It is predicted that the
| asma | evel s of | ercanidipine nmeasyred 24 ho after,

6. Aanmthadsaocardian o clamch T SUCHRg resRlt %ﬁ%%}%/tfﬁfi{ygﬁm%a piperazine,

R i of a 0 bl _ :
B e Rafing HYARERATHe F ¢ iRl Rghgfle
bl ood pressure will be |owered by at |east about 15 mm
7. Aloméod siesbmding t@rasisuSeinandichr they impgartic Hasenis Hgdiwor hydroxide,
di astolic pressure. CLAIM5S 1. Lercanidi pine free base )
nosassing hyswexide, dithinm |hydsaxidmoporax, | egdiyR| GAIPORYEST PBepPotassium
beh:,{)e 9ccordi ng to claim1 and having a purity of at
GEW* 99096 3. Lercanidipine free base according to
claim1l and having a purity of at least 99.8% 4. A
8. Aahbedd faetoribfy R eRahd iPwhith ther Aasiidiextcivhgt rresinbiasme having a
the met hod conprising the steps of: (a) dissalving a .
quatesaal dinpheniuria kartiany sulphoniyen quatemppephosphomwmmrlkyl pyridinium
ol ut ia&)nl;0 }()b) m xi ng the solution and an aqueous
SHUH B hg a pH of from9 to 14; and

9. A method according to any one of claims 4 to 8 in which the organic solvent is a protic

polar or an aprotic polar solvent.

10. A method according to claim 9 in which the protic polar solvent is methanol, ethanol,

propanol or ethylene glycol.

11. A method according to claim 9 in which the aprotic polar solvent is N,N-

dimethylformamide, dimethylsulphoxide or dimethylacetamide.



12.

13.

14.

15.

16.

17.

18.

19.

(c) isolating lercanidipine free base. 5. A nethod

according to claim4 in which the aqueous nediumis a
woasiemss®sB ut i on conpri sing an organi ¢ base, anPCT/EP2006/001783

i norgani c base or an ani-8hi c i on exchange resin. 6. A

met hod according to claim5 in which the organi c base
Alrfethéd €t drdpagatiodi aiedraaiidigine free base, the method comprising the steps

t et ramet hyl et hyl enedi am ne, et hyl enedi am ne or
ofa- dr met hyl ar ni nopyri dine. 7. A method according to

claim5 in which the inorganic base is sodium

(aE%Hﬁﬂl)éi adlgsapaﬂﬁﬁ@ﬁé A Wafor i ehisdibiE R DY e ladle Wa/ta\er to form a

Orax, sodiumtcarbonate or potassiumcarbonate. 8.
sugpdrzaoh; according to claim5 in which the anionic
exchange resin is one having a quaternary anmmoni um

ertjary sul phoniu uat er.nary _ phosphoni um or al kyl

G%ﬁ@%ﬁ% UHSP @%@ﬁ%@ﬂﬁwgﬁﬁ?%§¥’A nmet hod according to
any one of claims 4 to 8 in which the organic sol vent

)) Sefrddf, th@o%éhﬁlpl@ée 26 Al juecuspshass; sol vent. 10. A
«2egﬁ%drgicor Ing to claim9 in which the protic polar
sol vent _i s_net hanol, et hanol., propanol,.or ethyl epe )
(P reyerarating herﬂﬁs%‘r]&n Secra s %Vlgmebcamﬁh ¢ BFe bies
aprotic polar solvent is N, Ndi met hyl for mam de,

(Qld}%bt\xhg WP ROXInGR AL BN acRitBIMRIbIE ordni®Edl0ht to form a
or the preparation of |ercanidipine free base, the
sotgtibrod conprising the steps of: (a) nmixing a

| ercanidipine salt in a water-inmmscible organic

(figw L5 anal %e\r/]‘%fc%fﬁdﬁﬁng REDAe g‘ggg@@%g&ﬁgn;(aﬁlh m xi ng the

spensi ofi "and an i1"nor gani c eparating the
organi ¢ phase fromthe aqueous phase; (d) evaporating
($)heolsig/lentantdipine fileebasegani ¢ phase to yield
| ercani di pine free base; (e) dissolving the

A SH9BR! 885, bSEaBT I8 W R R AT s s
hy8foe @b A] Phd16gdnaRE RafRabbAMntIRr 5PhnEthen; and (g)
isolating | ercanidipine free base. 13. A nethod

according to claim12 in which the water-imm scible .
Pomgthedcacserding io dlajmal hipgyhieh FSorateTATHRISE gk REawe Solvent is toluene,

Jf%%rg&%ﬁﬁﬁg, m@tﬂyﬁf&ﬁl{e, gﬁly%eﬁ{té] Qlethyl ether or methyl t-butyl ether.

A method according to any one of claims 12 to 14 in which the inorganic base is

potassium hydroxide, sodium hydroxide, potassium carbonate or sodium carbonate.

A method acéording to any one of claims 12 to 15 in which the water-miscible organic

solvent is a protic polar or an aprotic polar solvent.

A method according to claim 16 in which the protic polar solvent is methanol, ethanol,

propanol or ethylene glycol.

A method according to claim 16 in which the aprotic polar solvent is N,N-

dimethylformamide, dimethylsulphoxide or dimethylacetamide.

A method for the preparation of lercanidipine free base, the method comprising the steps
of:



20.

21.

22.

23.

24.

25.

26.

14. A nmethod according to claim12 in which the

wat er -i mm sci bl e organi ¢ solvent is tol uene,
wdizelslosysset hane, net hyl acetate, ethyl acetat CT/EP2006/001783

di et hyl ether or methyl €2butyl ether. 15. A method

according to any one of clainms 12 to 14 in which the
(a) aBEGAINe lerasidifEngeiltds aifltsn diyahioyolvet t fatmmsolution;

hydr oxi de, potassi um carbonate or sodi um carbonat e.

16. A nethod according to_any one _of clai 12 to 15 .
(b) iz e pRlution M%Sge@i ) Vi GatnlEiadh Pg é‘nnﬁa%esmaa second organic
S&w&ﬁjc pol ar or an aprotic polar solvent. 17. A nethod

according to claim16 in which the protic polar

sol vent is nethanol, ethanol, propanol or ethylene
() myiginlg. thd Soluhonrerotodep(t) avithi watet;aandl ai m 16 i n whi ch

the aprotic polar solvent is N Ndinethylformam de,

di.met hyl sul phoxi de or di met hyl acetam de. 19. A net hod
(4 dyolatpig lexcamidpnang #ee Base4 er cani di pi ne free base, the

met hod conprising the steps of:(a) dissolving a

Al BERBA 59&09&15% & b 19 th Rhich tisd fi1Rf §i3Bhie sSREMERH ((@ ?Capﬁlﬁhnol.
a solution; (b) mxing the solution fromstep (a) wth

a solution of a base in a second organic solvent; (c o
Aningthed acberding fetdlaim 19 encleire 20(iB)Whirk theipcend ogagic(sgjvent is 1s a

I,salatjng.l ercanidi pine free base. 20. A nethod
(g’éggfﬂi(ﬂgﬂi o claim19 in which the first organic

solvent is a (G -C'-al kanol. 21. A nmethod according to
AchRitivd kR cordiny @i dy2 dimehioch 21hia whichnhk basganiacodium, potassium
solvent is is a (OrCh-al kanol. 22. A nethod according

ot dithiwm (65-(a)-alke®ided to 2 1 in which the base is a

sodi um potassiumor lithium (CrGO al koxi de. 23. A

net hod accqrdi.ng to an i U8: i 7_-whi gh: .
AR SR lie b Su Y 1885 Pl P4 LBt 1B Rpl i an acia
MBSO R sHL WBerBRi e GO Ho@hieAbn iSsedi@C ek fo @OTENRIC acid, a sulphonic

i norganic acid, a sulphonic acid, a nmonocarboxylic )
agidi, @, maneliarbexydizacid aadicarbozylia acidys bdxigarbexydisi asihaad 4 aromatic

a{? rmti.g sul phoni m de. 24. A nmethod according to any
SBRa0 f-ainms 4 to 22 in which the | ercanidipine salt

is an acid addition salt, mherein the aci d coynterion
A snetf)dertbedlifd @MniE OF Blaghé 4 tR22 th WIS IReAntdipigk dalt is an acid

phosphori c acid, sul phuric acid, nethanesul phonic . .
addition sblbnwhereimuihe heid icounterien istselecied dom bydasidore peid, hydrobromic
a?:?qo téh%%ﬁ?oiaclt pgldgéﬁlﬁ Erti]co r;l_i:i , %r(l:é dneglﬁgﬁcim(ic %%{dq’benzenesulphonic acid,
toluenesulphonic acid, napthalene-1,5-disulphonic acid, acetic acid, (+)-L-lactic acid,
DL-lactic acid, DL-mandelic acid, gluconic acid, cinnamic acid, salicylic acid, gentisic
acid, oxalic acid, 2-oxo-glutaric acid, malonic acid, (-)-L-malic acid, mucic acid, (+)-L-

tartaric acid, fumaric acid, maleic acid, terephthalic acid, citric acid and saccharin.

A method according to any one of claims 4 to 22 in which the lercanidipine salt is

lercanidipine hydrochloride.

A pharmaceutical composition comprising lercanidipine free base according to any one of
claims 1 to 3 or lercanidipine free base prepared by a method according to any one of

claims 4 to 25 and a pharmaceutically acceptable diluent, carrier and/or excipient.



217.

28.

29.

30.

31.

32.

DL-lactic acid, DL-mandelic acid, gluconic acid,
cinnamc acid, salicylic acid, gentisic acid, oxalic
weaehw/08288x0- gl utari c acid, malonic acid, (-)-PcmaiP2m@®6/001783
acid, nmucic acid, (+)~Lt28taric acid, fumaric acid,
mal eic acid, terephthalic acid, citric acid and
A gﬁ&ﬁﬁ%&ﬁt&al EompdNitiR J&Grd%&‘g:wamﬁgzs OthaRYmPOEItioN coltainiag at least
in which the lercanidipine salt is
onbeccrapombnpl sededigdr ool ar mhexma@eutmllphamatﬁbm idilgent, flavourant,

03|t|on cO | ercani di.pi ne free.
SW&E"@ FTeli PIGSF S % ‘E%?e n@fldetrl’ a‘-i“ﬁl%enilﬁi agenty v1sec|o%1 nllﬁﬁrﬁ?sﬁnég agent,
P thaghrRGEOT MiridQidhsk, 3¥stener @bhd edible
(h%%ﬁﬁﬁgag&u gﬁgﬁg E%b égﬁgceuflcally acteptgglz
oidi l uent, carrier and/or excipient.27. A pharmaceuti cal

Conposi ti on according to cI ai m 26, the conposition
containing_ at |east one ected from.a

el
pf’lli‘é’inh%@‘é@‘%q CMPYSIHER AF0K p ic aggl%s 6, thy CRPRASYIE belng adapted for
mSAREd P16 se 2R BSRAMNMH & FoasCife: w@dy"s‘ﬂl%tano%u spendi ng

agent, viscosity 1ncreasing agent, dispersing agent,
colourant di si ntegrant, |ubricant, antioxidant,
AmIasnmuzeal mmaoemoma@cc@dmg tpgelaim ghap euelyfhecwpxy substance is a

[ rd| n i on
rejERg e P adhiRugo Rt lond M CRRPERAL 01
| east one waxy substance. 29. A pharnmaceuti cal

Acstzpasddutiosl @ﬁﬂpfsﬁidﬁgacb@rdﬂigatmlﬂﬁn i28 inhwhich tthe owaw;h polyalcohol

substance is aIcohoI fatty ster
faihy eyl estegfis Mo},@ﬂ@ém glycq tegcega,]po pg}%gne g]@colAesten or a fatty acid
gl&ﬁ ceutical composition according to claim29 in
the or each polyal cohol fatty acyl ester is a

olyethylene gl ycol ester, a polypropylene ycol .
Aephaemamutlaalr earnositizindacgbiding fodelaimg 28 7y whlah?ﬂae:@\@w @gpstance is a

acc rdln to claim C
P@lé{gg’ ﬂ’ﬁ:ﬁ %YK%O?% &ﬁ&% flzfalay a%@c sgér d z{] 9?@1% aglycol ester,
1$deridl hafinp ¥ Meliny! it ﬁ‘@lﬁ' 33@€tt@f64°¢3|w1d an HLB
tﬂea]lg(%%@g(g%eggjﬁenyce?l dlg hawiri% a nmelting of point
viluefroad®QGotld. 640C and an HLB value from1 to 14. 32. A

pharmaceutical conposition according to any one of

cl ai rrsaéégwt %gé%omg% % 8 nwglu{?l %DHH d‘glgele gi?ﬂaspfaéeg) %10 the composition

beRBL Aial Pfeg, foR Iﬁocgﬁécﬁfrélé‘ase hydhexy Rin@Pradseebiy, ael béihg)':‘eentalned in a
or pU ul ans cap sul e.

gelatin, hydroxypropylmethylcellulose or pullulans capsule.




