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METHOD FOR PREPARI NG THERECF Field of "the Invention 5 The present

i nvention relates to anl odi pi ne cansylate of formula (1) and a nethod for
prepari ngwvoedeafs Canphor O acid ~~NH2 CO2CH2CH3 SEJ i HCIoRROZ00843( 1) 15
Background of the Invention AYnl odi pine, a generic nane fqQr4t omﬁ%md of
formula (2), 3- ethyl-5 -nmethyl-2- (2-am po OH }B&j@

et hoxy- nmet hyl ) - - 4- (2-chl orophenyl )-6-nmethyl -1,4 20 di hydro-3,5, -pyridi ne

di carboxylate, is a |long-term cal citun-channel bl ocker useful for treating

cardi opl egic. - S5CH BEAPWEOPITEIE CAMSIL TR ANGWHEAHN o

PCT/ KR02/ 00543 FOR PREPARING THEREOF

Field of the Invention

The present invention relates to amlodipine camsylate of formula (1)

and a method for preparing thereof.

10 Cl

Camphor
H,CO,C CO,CHLCH, - sulfonic
N acid
N ~"NH,
H
(1)

15

Backoeround of the Invention

Amlodipine, a generic name for the compound of formula (2), 3-
ethyl-5-methyl-2-(2-aminoethoxy-methyl)-4-(2-chlorophenyl)-6-methyl-1,4-

20 diliydro-B,S,-pyridine dicarboxylate, is a long-term calcium-channel blocker
useful for treating cadiovacular diseases such as stenocardia, hypertension

and congestive cardioplegic.

25 cl
H,CO,C CO,CH,CH,
| 0
N " NH,
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2 ] 1 AU G 2005 European Patent Publication No. 89167 discloses various
different types of pharmaceutically acceptable salts of an odi pine. A

phar mac [ J.y. acceptable salt is nade by adding a pharnaceutically
accept aE\Pé "g@‘wﬁ% forma non-toxic salt of am odipi ne aditd’/K§pé05End 5
exanpl es thereof include hydrochl oride, hydrobrom de, suli atae, ate or
aci di ¢ phosphate, acetate, maleate, funmatate, lactate, tar amgmrate
and gluconate. Anong these salts, maleate is nost preferable. Am odipine
in the formof a free base is useful for pharmaceutical use. However,

because anor phousEensipedit Raients RobdicatibnviNet 801 b7 tdiscliokes Srartduspagfqeabl e to
adm nister in the éorm of a salt of a pharmaceutically acceptable acid.

Korean Pat éWPePulfli c Phpshasgiiaaly 6 aroepiablestsalis haof a amhadipaoeut i cal | y
accept abl e ] | t rrusé rnaet fou%lrliﬂhysi cqochem cab requi renents: high
solubilityP %‘6‘8’&“&? Y (8FCCRARIRyRlb a8 oBladEt Y apddings appheswersitically f or
tabl et for ' ti8 I pi S .af.e hous and.it is difficult
to preparer&lg 1‘!eai%>'[/l3 t e% 1:OFE‘!r) erg, Hgﬁ—stggéicd-Sggdggn%%&f&mnearﬂ% i BiPfe 44t

meets alsl tdxamlﬁlbgv}&reeﬂhidl@d@h&drdcﬂﬂbfﬂ&ie}l%rc%bﬁﬁﬁﬁié}@ﬁﬁaté:gﬁhcg%ﬁ% ﬁp It
S e

has been found that even amnl odi pi ne mal eat’e, which I's progdsed*as t nost
pr ef er abl e az8dighphosphate,i eedtateormalshtegnfiodipic)elactms, tartalass,i vietaye hirgh
solubility i,n water but degrades in_a sqlution within several . weeks.

Kor ean Pat @HFCHIAF; é:g’cq_l%g Sogt thopuplenteds oxast W%@fﬂfém odi pi ne

benzenesul fonate ARSSELIR e TAhASh 2L R iEl S bus e it isnt g o
25, phar acests aloonanbatiee aifressy sIOARAL BRohRSY 9k sib Y R, O
The prd8enprefovabicots admenistededy otied foomdefebopala B6Vel phnpahaddtidigly

anm odi pi ”ea%‘é‘ﬁtaﬁf‘ééoﬁ&' es all the require properties.

Korean Patent Publication No. 95-6710 suggests that a
pharmaceutically ~acceptable salt must meet four physicochemical
requirements: high solubility, good stability, non-hygroscopicity and

15 processibility for tablet formulation.

Most amlodipine salts are amorphous and it is difficult to prepare
purely them. Further, an acid-added salt of amlodipine that meets all the
above requirements is yet to be developed. For example, it has been found

~ that even amlodipine maleate, which is proposed as the most preferable
20  pharmaceutical form of amlodipine, has a relatively high solubility in water,
but degrades in a solution within several weeks.

Korean Patent Publication No. 95-7228 discloses that amlodipine
benzenesulfonate (hereinafter, “amlodipine besylate™) shows a high
solubility and good stability, and has suitable properties for preparing a

25 pharmaceutical formulation. However, amlodipine besylate is derived from

toxic benzene sulfonic acid, and therefore, there exists a safety issue.

The present inventors have endeavored to develop a novel crystalline
amlodipine that satisfies all the require properties.
30



30 WD 112/079158 PCT/ KRO2/ 00543 3 Sunmary of the Invention 11 AU G 20U5
Accordingly, it is a primary object of the present invention to provide a
novel crystalline salt of am odipine which is lowtoxic and has 5

phar maceW9dal1%y38accept abl e properties. I n accordance w t RCAHR@YPGt of

the present invention, there is provided a nethod for prepari
crystalline salt of aml odipine using reBatively |ow toxi ﬁm&mﬁfoni C

acid than benzenesul fonic acid. 10 In accordance with still another aspect
of the present invention, there is provided anl odi pi ne cansyl ate havi ng

the struct urgpnd8r dptie (dveidigh 1S prepared by the inventive nmethod. In
accordance W arther a Ct of the present invention, there is provided

a pharmaceutical conposition for treating cadi ovacul ar di seases 15
conprising the am odi pine cansyl ate as an effective ingredient. Brief
Description of thACEPEdNEYs i BHBESY ORIRFIAITHEE RBpEtI8VaRUOR dafupBilef

the present invention wi{ll 20.becone apparent .f.rom.the foll ow n

descri ption aofnq\ﬁ:i f:m%‘rflnlthingn,sa%héﬁo tagklgﬁﬁ?lﬂecwlﬁﬁcﬁ oﬁ)% ltﬂxﬁch@%d has
acconpanyi n | ' j show, Fig, 1: an X-ray diffraction
scan of ém 33 I E]?l\%%&%z%s Ig(gbgbgafqﬂteﬁgbﬁ%rt%g'ent invention; 25 Fig. 2: an X-ray
diffraction scan of amnl odi pi ne besylate; Fig. 3: adhesive properties of the

i nventive anl odi pi ne cansyl ate and ani odi pi ne besyl ate. Detail ed
Descri ption of thk laseerddnee S0thA\ONE128pecy 9af sheqvekRob ives8dn, there is

provided a method for preparing a crystalline salt of amlodipine using
relatively low toxic camphor sulfonic acid than benzenesulfonic acid.

10 In accordance with still another aspect of the present invention, there
is provided amlodipine camsylate having the structure of formula (1) which
is prepared by the inventive method.

In accordance with further aspect of the present invention, there is
provided a pharmaceutical composition for treating cadiovacular diseases

15 comprising the amlodipine camsylate as an effective ingredient.

Brief Description of the Drawings

The above and other objects and features of the present invention will
20  become apparent from the following description of the invention, when taken

in conjunction with the accompanying drawings which respectively show;

Fig. 1: an X-ray diffraction scan of amlodipine camsylate of the
present invention;
25 Fig. 2: an X-ray diffraction scan of amlodipine besylate;
Fig. 3: adhesive properties of the inventive amlodipine camsylate and

amlodipine besylate.

Detailed Description of the Invention
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4 11 AUG 2005 The present invention provides a nmethod for preparing a
crystalline salt of am odi pine using | ow toxic canphor sulfonic acid. In

detail, Wheypeihod of the present invention conprises the steps of: 1)
di ssol ving anl odi pi ne of formula (2) in an organic sol veﬁ)th”‘J@’zﬂ‘}'°4a?ddi ng a

canphor sulfonic acid solution in an organic solvent to t hphiRe
solution and agitating the m xture for%a period suffici eﬂﬁ ?guﬁgzﬁpg
solid; 3) filtering, washing and drying the solid. 10 H-~O-~NHZ 15 (2) A

crystalline salt_pof am odi pine in accordance with the present invention
may be prepared ’556 A8FHY @ventpa provedashe msthodi fimprepatimti mrrpstalladdi ng
an acid in etign mxture for prepari am odi pine. 20 It is

pr ef er abl e%@%%gggﬁlgﬁ%a%‘% E)wa:t?@& Clzﬁi'lpﬁoﬁﬂg?%@ﬁé@h@r ation of 3 to 60
wei ght % to efficy Lization, nmore preferably 10 to 30
wei ght % Carrpho?lﬂg(z[ﬁti%1 %hﬁjg:éjlg}(%itﬂgo%??:%éﬁrgéysehéﬁé}r?&t@%@mﬁﬁﬁ% ! bne%/sn@ ‘udes,
25 but are not l1)ymted tdissdi¥e drhl 162 6P Bl (hanj i f | a
(3), (1R -(-)-10-canphor_sul fogni c Oa%i;@(]j o?pfornla a(f ?iﬁl%gﬁ%g?%%esrﬁlgéﬁw

10- canphor  sul fbhi ¢ aciaflding a scampher solfonio aid celopber isud wiganrei d in
the amount of 0.1 to 5.0 ecHii vabent base,d on the anmount of am odipine,
more preferably 1.0 t o SPIverddaithe parediine Apluiomand agtptspttheseicttine st ep
1) or'2) includes met hang}, @tanglem YB3 QF3 L5,

3) filtering, washing and drying the solid.
10
Cl
H,CO,C CO,CH,CH,
N O\/\NHz
H
15 2)

A crystalline salt of amlodipine in accordance with the present
invention may be prepared by adding an acid into the amlodipine solution or
adding an acid into the reaction mixture for preparing amlodipine.

20

It is preferable to use amlodipine of step 1) in the concentration of 3
to 60 weight% to efficiently promote a crystallization, more preferably 10 to
30 weight%.

Camphor sulfonic acid which may be employed in step 2) includes,

25 but are not limited to, (1S)-(+)-10-camphor sulfonic acid of formula (3),
(IR)~(-)-10-camphor suifonic acid of formula (4) and racemic 10-camphor
sulfonic acid. It is preferable to use camphor sulfonic acid in the amount of
0.1 to 5.0 equivalent based on the amount of amlodipine, more preferably 1.0
to 1.3 equivalent.

30 An organic solvent used in step 1) or 2) includes methanol, ethanol,



PCT/ KRO2/ 00543 11 AUG 2005 isopropanol and acetonitrile. The solid in step
2) is preferably fornmed at -10 to 50 C, nore preferably 0 to 251C 5
N~O---_"NH2 10 (2) 15 303H 0 20 (4) Further, the present invention
provi des VAP ¥ne cansyl ate prepared by the inventive REl/AE248Eh is
|l ow toxi c and has 25 pharmaceutically acceptable propertjes. It has been
proved that the inventive crystalline sabt of anl odi pi ne,1 aﬁﬂ@)@im[ﬂ@
cansyl ate, has a different crystal formfromthat of anorphous conpound or
am odi pi ne besylate via X-ray diffraction scan (see Figs. 1 and 2), and
has a strucisopeopindlambiceifdriie.a NVR anal ysis. . 30 CVO 02/ 079158
PCT/ KR02/ 00543 6 Cnmhnr H3COQ2C Y'-]'~CORCH2CH3 ' s fulf on ic 5 aci

The solid i step 2) is preferably formed at —10 to 50C, more

preferably 0 to 25C.

Cl
H,CO,C CO,CH,CH,
N O NH,
H
10 (2)
HO,S O
15 (3)
SO,H
O
20
)

Further, the present invention provides amlodipine camsylate

prepared by the inventive method which is low toxic and has
25 pharmaceutically acceptable properties.

It has been proved that the inventive crystalline salt of amlodipine,
amlodipine camsylate, has a different crystal form from that of amorphous
compound or amlodipine besylate via X-ray diffraction scan (see Figs. 1 and
2), and has a structure of formula (1) via NMR analysis. .

30



N" " NH2 H (1) I I AULa 2005 It has been well-known that anl odipine
besylate is the nost suitable for a pharmaceutical fornulation, but has a
probl em Wdﬂt}f@%ﬁ}@ lity due to the 10 use of toxic benzene sulfonic acid. To
solve this probl'em the present invention uses relativel YCTBR¥EKHE
canphor sulfonic acid than benzenesulfonic acid. A toxicity of canphor
sulfonic acid is conpared with that of b@nzene sul fonic %g d%aqgoz@;:gg to
Regi stry of Toxic Effects of Chem cal Substances 15 (RTE l at , a
conparative result is described in Table 1. <Table 1>

Subst anceAdm ni st r gt ManSubj ect DoseRef er ence rout eani mal BenzeneOr al Rat LD5p
890 pl/ kgAl HAAP su L c acid23, 95,1962 Cut aneousCat LDLO 10 g/ kgJPETAB

84, 358,1945 Oral W1 oFLDS® 75 ngy/ kgIXAPA9 birds21, 315,1972 (1

S)- (+) - 10- SH %ne s MG eRSA, 25@3‘;‘%% PHARAT Canphor 1, 150, 1946 sul f oni ¢

acid ( )-10- Qupai | 0 *>316 ng/ Canmphor 6, 149, 1982 sul foni c aicd
# LDSO: 50% fetal % Q52 DL\/\LIQe mum fetal dose

(1)

It has been well-known that amlodipine besylate is the most suitable

for a pharmaceutical formulation, but has a problem with stability due to the

10 use of toxic benzene sulfonic acid. To solve this problem, the present

invention wuses relatively low toxic camphor sulfonic acid than
benzenesulfonic acid.

A toxicity of camphor sulfonic acid is compared with that of benzene

sulfonic acid according to Registry of Toxic Effects of Chemical Substances

15 (RTECS) data, and a comparative result is described in Table 1.

<Table 1>
Substance | Administration | Subject Dose Reference
route animal
Benzene Oral Rat 1.Dsy 890 ub/kg ATHAAP
sulfonic acid 23,95,1962
Cataneous Cat LD 10 g/kg JPETAB
84,358,1945
Oral Wild- LDsy 75 mg/kg TXAPA9
birds 21,315,1972
(1S)-(+)-10- | Subcutaneous | Mouse | LDy, 2502 mg/ kg | PHARAT
Camphor 1,150,1946
sulfonic acid
& )-10- Oral Quail | LDsy>316 mg/kg | EESADV
Camphor 6,149,1982
sulfonic aicd
# LDso: 50% fetal dose, LDy the minimum fetal dose



WO 02/ 079158 PCT/ KRO2/ 00543 7 11 AU G 2005 As illustrated in Table 1, since
it is inpossible to conpare LD50 val ue about sane species between them it

is difficult to directly conpare the toxicity of canphor sulfonic_acid
with thatVBP2B&H2%tne sul fonic acid, however, it can be cOMTHREBHFHat

canphor sulfonic acid used in the present invention 5 sho I Xicity
t han benzene sul fonic acid. Furthernmore, %4 he present i nvénﬁé&%’fﬂ@@ﬁes a

pharmaceutical conposition for treating a cadi ovacul ar di sease conpri si ng
the inventive aml odipine cansylate as an effective ingredient and
pharmaceutical |y Awilhstepicil Ealebech, piwod 1 is aposdbke @ conpunL. B, Aalue
phar maceuti cal conposition may be prepared in accordance with any of the
convent i onal 2RBcine especias belsyran Hiemhet sombaull da, dirbetlpaampare the

' adm xed. or .dil. i.th a carrjer, or, _enclosed

i ngr edi ent r.ef er abl t ed
Wihin a cAONEH GhFRRDREL SHEORS Aoid Wikl s POt SoadpRapelionisd, BOWSYRB:

container. i; ' -di [ . '

cem sol1d of Tt ool HEft GRS lidhiCathEfted Id dEXRBaE iR, ¢ or
the active istgmesdioanss toxKiitysthanltserzenshEbhy¥cigay be in the formof a
tablet, pill, powder, sachet, elixir, suspension, enulsion, solution,

syrup, aerosol, soft and hard gelatin capsule, sterile injectable

solution, sterile packaged powder and the |ike. 20 Exanpl es of suitable
carriers, excipi erf@&th 18 | tent RIegeRl |1VEREQN PHevidesse, Rhasmpseutical

sorbitol, ' ... Starc - gu ' | gj es,. . gelatin cal ci.um
phosphat e, %ﬁﬁéﬁ{ugﬁl ?déaﬂgfsm%gl %ﬁ@@ﬁ%ﬁhgisﬁﬁ o ,1 Mg @reoé?‘ﬁfsqté‘fq I ne
cel lul ose, pghivdipiePandyistenas WAt &iffectivet hybtedydiioxarae i

propyl hydr oxybenzli(,;atees,a tg: c, nggnesi urgcslt ear a%[le Z%ta)r%gm%?%ﬁé%‘inf?auyhe
conposi titonsaceeytabtioétdipieats, yairiecs oddileérdtser s, anti- aggl utinating agents,

| ubricating agents tting agents, flavoring agents, enulsifiers,
preservatives and &HRArMageN QURPRHNON gHAY die PHeparad dit desprdance with

any of the conventional procedures. In preparing the composition, the active
ingredient is preferably admixed or diluted with a carrier, or enclosed within a
carrier which may be in the form of a capsule, sachet or other container.

5 When the carrier serves as a diluent, it may be a solid, semi-solid or liquid
material acting as a vehicle, excipient or medium for the active ingredient.
Thus, the formulations may be in the form of a tablet, pill, powder, sachet,
elixir, suspension, emulsion, solution, syrup, aerosol, soft and hard gelatin
capsule, sterile injectable solution, sterile packaged powder and the like.

20 Examples of suitable carriers, excipients, and diluents are lactose,
dextrose, sucrose, sorbitol, mannitol, starches, gum acacia, alginates, gelatin,
calcium  phosphate, calcium  silicate, cellulose, methylcellulose,
microcrystalline cellulose, polyvinylpyrrolidone, water,
methylhydroxybenzoates, propylhydroxybenzoates, talc, magnesium stearate

25 and mineral oil. The compositions may additionally include fillers, anti-
agglutinating agents, lubricating agents, wetting agents, flavoring agents,
emulsifiers, preservatives and the like. The compositions of the invention
may be formulated so as to provide guick, sustained or delayed release of the
active ingredient after their administration to a mammal by employing any of

30 the procedures well known in the art.



may be fornulated so as to provide quick, sustained or del ayed rel ease of
the active ingredient after their admnistration to a mammal by enpl oyi ng
any of @Q@gi%ocedures well known in the art. WO O 2/0 79 1 58 _

PCT/ KR02/'00 8" 11 AU G 2005 The pharnaceutical conposi th{dnxBP28& present
invention can be adm nistered via various routes includi nq %rlgg %@gg
transdermal , subcutaneous, intravenous @nd intraruscul ar' i'nftddu n. In
case of human, a typical daily dose of am odi pine cansylate may range from
about 1.0 to 10.0 no/kg' body 5 weight, preferably 5.0 to 8.0 ng/kg body
wei ght, and can bEh@dpharmscertdali compasitigt eofddse mesdm tHvented dasese
However, it%:?houl degﬁ under stood that. the _anmount of the active ingredient
actual |y ad¥{RIUFIErSy Yo griqus pautgeiaedieg ol frgnsdesmalasibuganeaiseyant

i i st o v i S LM ORP AT n S8 S RiRGnondvoial dely, and

the severidoseadf Athtodipinee Bhr ol &
shoul d not be_(3 i ntendeg to I@%ﬁ%@%ﬁdg}h{]&ﬂt%gﬁ?ilﬁoﬁﬁ&g\gyg%. The
fol | owi rig Eweigpl.gqsrefordblfeS() ©@0pheigabedgiwephf, andtdag RUABRAREstelS Bf o

illustration él%lqy and are not intended to limt the scope of the
i nvention. $& 0se Pr UpFEpdeddoses. of am odi pi ne cams late 1 12.25 g (0. 03

| t f am odi pi ., Bh Co, Ltd 0 di I in 50 f

ot hanol , cool ed HGVEBE: nthOgoPe FREisicon ey f, S pt olte active
1S5)-(+)-1 | i 1 | . - peth .

ér aZ:IugaI I)y gcrjl ed t hg@%ﬁfﬁ%@ﬁ%@%&%g@fg@] Hﬁ)@%%?i“@s% Q{gﬁr%ﬁg&mﬁgzm

t enper at ur erclevan? factors intlodirgolthel dovditsh G8"BE URGhMAS thel bhéféég‘il é@,‘aﬁ/ged
with 25 nit of pethanol, and dried to obtain 16.7 g (yield %%8 of

the title céhpaEiRtion, thagersaxomdboy wecightof the individusDpatiEnt; and@@Re C
1H NVR( 300'\@%61‘18 'olsf:th%%a%e(n% @mp%ﬁ% (a?li:‘l, t @réfo?é,st%(e%%bvg 1&0%;2: should not be

intended to limit the scope of the invention in any way.

The following Examples and Test Examples are given for the purpose

15 ofillustration only, and are not intended to limit the scope of the invention.

Example 1: Preparation of amlodipine camsylate 1

12.25 g (0.03 mol) of amlodipine (Hanmi Pharm. Co. Ltd.) was
20  dissolved in 50 mf of methanol, cooled to 10C, and a solution of 7.8 g
(0.336 mol) of (18)-(+)-10-camphor sulfonic acid (Aldrich) in 19.5 mé of
methanol was gradually added thereto. After the reaction mixture was
stirred at room temperature for 2 hours, the solid formed compound was
filtered, washed with 25 mf of methanol, and dried to obtain 16.7 g (yield:

25 86.8%) of the title compound in the form of a white crystal.

m.p: 198°C ~ 202C
'H-NMR(300MHz, DMSO-ds)5 (ppm): 8.42(s, 1H), 7.82(br, 31D,
7.35~7.13(m, 4H, ArH), 5.30(s, 1H), 4.73~4.55(d.d,, 2H), 3.96(q, 2H),
30 3.65(m, 2H), 3.50(s, 3H), 3.34(s, 2H), 3.08(m, 2H), 2.90~2.35(d.d., 2H),



7.35-7.13(m 4H, Ark), 5.30(s, 1H), 4.73-4.55(d.d., 2H), 3.96(q, 2H) 30
3.65(m 2H), 3.50(s, 3H), 3.34(s, 2H), 3.08(m 2H), 2.90-2. 35(d d.
NVO 02/079158 PCT/ KRO2/ 00543 9 i 1 AUG 2005 2.70(m IH, 2.3i( g%
2.28-2. 2RO 1.95-1.77(m 3H), 1.27(m 2H), 1. 26(tPC§ﬁ)R"’i'“ (s,
3H), 0.74(s, 3H) Exanple 2: Preparation of am odipine_cansyl| at éof&[% 25 g
(0.03 nol) of an odi pine was dissolved i ® 50 me of methdndl [“n to
10C, and a solution of 7.8 g (0.336 nuol) of (IR)-(-)-10- canphor sulfonic
acid (Aldrich) in 19.5 1n.e of nmethanol was gradually added thereto. 15.4
g (yield: 8@. O%mOﬂH)hQ 3i(s| sIDomzRInd.2 h(nhheHh ol 0ot 7 1emyBi)e 12 YEhal
was obt ai ned using the sanme nethod described in Exanple 15 1. m p:198C
204C HNNR(E@%M%(U)&HO}E@}S@ GhpP: 7454303, 1H), 7. 82(br, 3H),
7.35-7.13(i-n, 4H ArH), 5.30(s, 1H), 4.73 - 4.55(d.d., 2H),3.96(q, 2H),
3.65(m 2H), 3. 50(5 3H) 3. 34(5 2H) 3. 08(rn 2H), 2.90-2.35(d.d., 2H),
-S7. ; . 77(m 3H), 1.27(m 2H),
- in /] )2 X : Preparation of
ani | odi pisne cams Iate 3 12. 25 g (0 03 nol) of anl odi pi ne was di ssolved in
50 me of met hanol, cooled to, 10 C, and a solution of 7.8 g (0.336 nol)
of ( )--10- carrphdﬂ %ﬁlgofmmamaﬂ)(ﬂfchmlmh iine #ASS drsml‘wlédnm Hethatd wails

gradual |y 25 added. there ld: 8 f tl din

the form of raethmpl é@@it%ﬂﬁ%ﬂ%%ﬁéww? 72& &é8 3@5] %&Jri EELR )~ 10"

described i ncamﬁh Y Sulbnid"Rid ](%ﬁdﬁch) 30%%9.5 me of methanol was gradually
added thereto. 15.4 g (yvield: 80.0%) of the title compound in the form of a

10 white crystal was obtained by using the same method described in Example
1.

m.p: 198C ~ 2047
'H-NMR(300MHz, DMSO-d)§ (ppm): 8.42(s, 1H), 7.82(br, 3H),
Is  7.35~7.13(m, 4H, ArH), 5.30(s, 1H), 4.73~4.55(d.d., 2H), 3.96(q, 2H),
3.65(m, 2H), 3.50(s, 3H), 3.34(s, 2H), 3.08(m, 2E), 2.90 ~2.35(d.d., 28D,
2.70(m, 1H), 2.31(s, 3H), 2.28~2.21(m, 1H), 1.95~ 1.77(m, 3H), 1.27(m,
2H), 1.26(t, 3H), 1.05(s, 3H), 0.74(s, 3H)

20  Example 3: Preparation of amlodipine camsylate 3

12.25 g (0.03 mol) of amlodipine was dissolved in 50 ml of
methanol, cooled to 107C, and a solution of 7.8 g (0.336 mol) of (* )-10-
camphor sulfonic acid (Aldrich) in 19.5 m¢ of methanol was gradually

25 added thereto. 16.0 g (yield: 83.2%) of the title compound in the form of a
white crystal was obtained by using the same method described in Example
1.

m.p: 198C ~ 204TC
30 'H-NMR(300MHz, DMSO-dg)5 (ppm): 8.42(s, 1H), 7.82(br, 3H),



30 1H NVR(300MHz, DVBO-d6)6 (ppn): 8.42(s, 1H), 7.82(br, 3H), WD 02/ 079158
PCT/ . RCI R02/ 00543 10 11 AL' G 2005 7.35--7.13(m 4H, ArH), 5.30(s, 1H), 4.73

_4.55(d. g 3.96(q, 2H), 3.65(m 2H), 3.50(s, 3H), 3.34(s, 211).
( ‘gﬂ)"?%gg‘é‘b--z.gg(d.g?, 2H) (r2n.70(H)m IH),(;.Bll(_Ds, ?ﬁiﬁ”‘,{&‘;ﬂé’éié?ﬂ(m

3.08(m
1H), 1.95-1.77(111, 3H), 1.27(1, 2H), 1.26(t, 3H), 1.05(s, ; JG)D 0. 74(s,
3H) 5 Experinental Exanple 1: Solubili tlést An aml odi pi né Laﬁb rZ%'abl'y

has a solubility in water of nore 1 ng/me at pH1l to 7.5, particularly at
the bl ood pH value of 7.4. Accordingly, 10 the solubility and saturation pH
of each of th& afldtipidte, dalblyl 2Bek, Hikpasrsd-im Fdatplas), 13960, 22m8! e
nmeasur ed a&dﬁé rrpghsd V\A_é{] t hose of ani odi pi ne besyl ate (‘Korean Pat ént

Publ i cat i orP-R&(Mo57p 38y 0(sTREL, nbdd(s; ebbbht3 . ABEmp ST HrB6 ~a2 36( didng2E, t he
procedur e 1. b [ r P co [ orean.Mnistry of Health
and Vel f ar Ceiz,eﬁ@@ln’e?gll)’ ?.‘SBIIB% %Eﬁprze“ f%%@aﬁ@u?pﬁsg&yg%ﬂz 34, d-dlge, 29,
the 7th revis.qm ) i Fai ps of dissolving each conmpound in
distilled V\/at)ér t%mmslgpulr gtgl(ggr?,}%ﬁ)éﬂlmg’l %Fgﬁt he saturated solution with

| i quid éhromat ography, and neasuring the dissolved ambunt of each conpound
based on the anpunt of aml odipine. 20 <Table 2> SaltSolubility

(mg/ mi ) Sat PERSrBReHAL Kapaile| helailityitest. 3986. 2 Aml odi pi ne cansyl ate
1.2256.0 of Exanple 1 S) Anl odi pi ne cansyl ate

An amlodipine salt preferably has a solubility in water of more 1

mg/mé at pH 1 to 7.5, particularly at the blood pH value of 7.4. Accordingly,

10 the solubility and saturation pH of each of the amlodipine camsylates
prepared in Examples 1 and 2 were measured and compared with those of
amlodipine besylate (Korean Patent Publication No. 95-7228).  The
measurement was performed according to the procedure described in the
Korean Pharmacopoeia (Korean Ministry of Health and Welfare, General

15 principle of medical supplies, Vol. 1, Clause 29, the 7™ revision) which
comprises the steps of dissolving each compound in distilled water to
saturation, analyzing the saturated solution with liquid chromatography, and

measuring the dissolved amount of each compound based on the amount of

amlodipine.
20
<Table 2>
Salt Solubility (mg/m) Saturation pH
Amlodipine besylate 1.398 6.2
Amlodipine camsylate 1.225 6.0
of Example 1 () '
Amlodipine camsylate 1.250 6.2
of Example 2 (R)

As illustrated in Table 2, the saturation pH of the inventive

25 amlodipine camsylate was similar to that of amlodipine besylate, but its



1.2506.2 of Example 2 (R) As illustrated in Table 2, the saturation pH of
the inventive 25 aml odi pine cansylate was simlar to that of am odipine
besyl ate, but its WD 02/079158 PCT/ KR02/ 00543 11 11 AU G 2005 solubility
was sl i ghtfAP2'%8Uef than that of anilodipi ne besyl ate, possPTEHIRIL®S+F0 the
nol ecul ar wei ght di fference between an odi pi ne cansyl ate éM W 641. 18) and
am odi pi ne besylate (M Ww 559.06). 5 Expkfinental Exanpld B:/A8 @005y
test The tinme-dependent stability of the inventive am odi pi ne cansyl ate
prepared in Exanples 1 and 2 was neasured and conpared with that of

am odi pi ne besybdity. wapatightlgalobser thagthepopeuilddinite YerbBle apoSibl du@ 1 ©
relative humdity of about 50% and after 1, 2, 3 and 4 weeks, the

remai ning alfotht meleawler veeight daffpionsevieaiweenermioiping tamaylatg MW =

chr omat ogr aph) abl,e Sal tlnitjal k2 s3 weeks4 weeks

Al odi pi nelot%lgég}-%@& .@@?%@@? Mm%’ﬁ@gheno. 99811 camsyl ate of
Examle 1 (S) Anml odipi nel 111. 0021 cansyl ate of Exanple 2 R) 15 As shown in
Tabl e 3, while am odi pi ne besyl ate underwent slight but significant

degradat ison Bip&fimenWlxahpr 2:ny@b1litvaeqnl odi pi ne cansyl ate was stable
during the 4 weeks period. erefore, € inventive anl odi pi ne
The tirne-dependent stability of the inventive amlodipine camsylate
prepared in Examples 1 and 2 was measured and compared with that of
amlodipine besylate. Specifically, each compound was stored at 557, a
10 relative humidity of about 50%, and after 1, 2, 3 and 4 weeks, the remaining

amount of active amlodipine was determined with a liquid chromatography.

<Table 3>

15

20

Salt

Inttial

1 week

2 weeks

3 weeks

4 weeks

Amlodipine
besylate

1

0.992

0.996

0.993

0.993

Amlodipine
camsylate of
Example 1 (S)

1

1

0.998

1

1

Amlodipine
camsylate of
Example 2 (R)

1.002

As shown in Table 3, while amlodipine besylate underwent slight but

significant degradation after 1 week, the inventive amlodipine camsylate was

stable during the 4 weeks period. Therefore, the inventive amlodipine

camsylaie is more stable than amlodipine besylate.

Experimental Example 3: Non-hvdroscopicity test

When a solid form of a drug is to be formulated, it is important that



camsyl ate is nore stable than am odi pi ne besylate. 20 Experinental Exanple
3. Non- hydroscopicity test Wen a solid foLm Sf a drug ![shto be forml at ed,
it is inges hat WO (12107915(s 12 5 the drug is not hygroscopic.

Accor di ngl yF'ﬁ{tﬁﬁéﬁhygr oscopicity of the inventive ani odi pfﬁg/“é’é’%’ﬂﬁrﬁt e was
nmeasured and conpared with that of anl odipine besylate. Eaphlgorrpound was
exposed to two conditions: 37-C under 75%2 5 rel ative hugn“pl,t‘yj@@ﬁ@ hour s
(condition 1) and 30 C under 95% relative humdity for days (condition
2), and then tEe moi sture content of each conpound was measur ed according
to the methdbed ilBeBOT My@pseppicPat Antorlibply atlicorhyeosdAbity 288. tli

<Table 4> S bt al isture (% Condition 1 9% Condition 2 9%

Ani odi pi neo%‘%ﬂld%%o?%g@]&?? aﬁa&gﬁ#&@dwﬁﬁ 86a985dosnd Tenparsd | with tfatExtnpl e
1 S Anl odi piaﬁﬁgdgggegggyl%%ca_ﬁsyl ate of Exanple 2 (R) The re?nul fj in Table 4
shows that neither the 1nventive anm odi pine cansylate nor anl odi pi ne

besyl ate was hygr GachpeampdbndRes igXposed &) | Bndit SRR Bl L \Qepdhesi on

test 5 relative humidity for 24 hours (condition 1) and 30C under 95% relative
humidity for 3 days (condition 2), and then, the moisture content of each
compound was measured according to the method described in Korean
Patent Publication No. 1995-7228.

10  <Table 4>

Salt

Initial moisture (%) | Condition 1 (%)

Condition 2 (%)

Amlodipine
besylate

0.05 0.05

0.15

Amlodipine 0.05 0.05

0.15

camsylate of
Example 1 (S)

Amlodipine

camsylate of
Example 2 (R)

0.05 0.05 0.15

The result in Table 4 shows that neither the inventive amlodipine

camsylate nor amlodipine besylate was hygroscopic.

15
Experimental Example 4: Comparative adhesion test
The adhesive property of the inventive amlodipine camsylate was
measured and compared with that of amlodipine besylate as follows.
20 Each compound was subjected to tableting according to the procedure

described in Korean Patent Publication No. 95-7228, and the compound
remained adhered to the tablet punch was extracted with methanol at various

tableting amounts and the amount thereof was measured with a spectrometer.



The adhesive property of the inventive anl odi pi ne cansyl ate was neasured
and conpared with that of aml odi pine besylate as follows. 20 Each conpound
was subjected to tableting according to the procedure described in Korean
Pat ent PubY® 8H¢161% No. 95-7228, and the compound remai nedPgdidHIT0 t he
tabl et punch was extracted with nethanol at various tableting anbunts and
the anmount thereof was measured with a spégtroneter. PC r/KR02/ 005480
02/ 079138 13 PCT/ KR02/ 00343 A nean val ue of nultiple neasurenent’s” was’
determ ned fromthe slopes of the linear lines in Figure 3. <Table 5> 5
Absor bed anmouitmedn talleest ﬁﬁﬂﬂé@leﬁ@e@%x@tﬂ@tﬁﬁda@m&bﬂﬁirﬁ@%h@h@é BRPYL Yre
bes | atecans | ate Tabl et AVG S. DAVG S. DAVG S. D anount

5032. 95. 633. (B¢ kincaobinesirl 6iBRae62. 560. 69. 10. 990. 11

150102. 715. 7101. 114. 60. 990. 01 220183.81.1177.12. 10. 960. 01

250235. 15. 3234. 813. 31. 000. 03 300242. 72. 6235. 41. 40. 970. 02 As can be seen in
Table 5, the &’[‘%\E&‘QSLVG anl odi pi ne cansyl ate and

5

Absorbed amount of tablet (1g)
Amlodipine Amlodipine Camsylate/besylate
besylate camsylate
Tablet | AVG. S.D AVG. S.D AVG. S.D
amount
50 32.9 5.6 33.0 8.2 1.00 0.08
100 60.6 2.5 60.6 9.1 0.99 0.11
150 102.7 15.7 101.1 14.6 0.99 0.01
220 183.8 1.1 177.1 2.1 0.96 0.01
250 235.1 2.3 2348 13.3 1.00 0.03
300 242.7 2.6 235.4 1.4 0.97 0.02

As can be seen in Table 5, the inventive amlodipine camsylate and
amlodipine besylate are equally in terms of adhesive inhibitory property (Fig.
3).

10

While the invention has been described with respect to the above
specific embodiments, it should be recognized that various modifications and
changes may be made to the invention by those skilled in the art which also
fall within the scope of the invention as defined by the appended claims.

15



am odi pi ne besylate are equally in terns of adhesive inhibitory property
(Fig. 3). 10 Wiile the invention has been described with respect to the
above spgehhifGsenbodi nents, it should be recognized that various.

nodi fi cations and changes nmay be made to the invention BYFHYREEO |1 ed in
the art which also fall within the scope of the invention as defined by
the appended claims. 15 WO 02/0791-38 Wit is clainmed i s11% ROB 00543
11 AU G 2005 I . Am odi pi ne cansyl ate having the structure of formula (1).
5 d COCI;{M?—i Canﬁgor z 2 3 'sulfonic 0 acid - NH2 to (1) 2. A nethod for
preparing atieditpchdmed &1 ate of claim 1 which conprises the steps: 1)

di ssol ving am odi pine of formula (2) in an organic solvent; 15 2) adding a
canphor sulfonic acid solution in an organic solvent to the anl odipi ne

o I G S AT T

Cl

Gamphor
H,C0,C COCHLH; - sulfonic
acid
N O‘\/\NHZ
H
10 ey
2. A method for preparing amlodipine camsylate of claim 1 which

comprises the steps:
1) dissolving amlodipine of fornwula (2) in an organic solvent;
15 2) adding a camphor sulfonic acid solution in an organic solvent to
the amlodipine solution and agitating the mixture for a period
sufficient to form a solid;

3) filtering, washing and drying the solid.

20
Cl
H,C0,C CO,CH,CH,
|

N O™,
H

25 (2)

3. The method of claim 2, wherein the camphor sulfonic acid is selected

from the group consisting of (1S)-(+)-10-camphor sulfonic acid of formula
(3), (1R)-(-)-10-camphor sulfonic acid of formula (4) and racemic 10-

30 camphor sulfonic acid.



|

20 25 (2) 3. The nethod of claim2, wherein the canphor
selected” fromthe group,consi sting of (1 S)-(+)-10-ca %ﬁg%g%t eeém d

. of formul awdt%)lwm(ﬁ%R) (- ) 10- canphor sul fonic acid of forrrul

" racemc 10- 3

canphor sul fonic acid. WD O/ 079158 15 5 (3)P¢H 00‘43

Repl acenent Sheet 4 August 2005 PCT/ KR02/,00543 11 ABU G 2005 4. The

met hod of claim 2, wherein the concentrati dm of am odi pi ne “ioﬂ ,ﬁ\t[ﬂl@ 2@@5ure
used in step 2) is 3 to 60 wight% 15 5. The nmethod of claim2, wherein

- the canphor sulfonic acid is used in a 0.1 to 5.0 equival ent anount based

on the anount of anl odipine. 6. The nethod of claim2, wherein the organic
sol vent used in st ) 20 or 2) is selected fromthe group consisting of
nmet hanol , et hanol, i §opropanol and acetonitrile. 7: The nethod of claim 2,
wherein the solid istforned at -10 to 50 t. 25 8. A pharnaceutica
conposition for tr g a cadiovacul ar di sease conpr.ising the am odipi ne
cansyl ate of clai afg an effective ingredient.

.5 Hogs” O
3)
SO,H
0
- 10

)

4. The method of claim 2, wherein the concentration of amlodipine of
the mixtare used in step 2) is 3 to 60 weight%.

15
5. The method of claim 2, wherein the camphor sulfonic acid is used in
a 0.1 to 5.0 equivalent amount based on the amount of amlodipine.

6. The method of claim 2, wherein the organic solvent used in steps 1)

- 20 or2)is selected<form Jrom the group conmstmg of methano], ethanol, isopropanol
and acetonitrile.

7. The method of claim 2, wherein the solid is formed at -10 10 50 TC.

25 8. A pharmaceutical composition for treating a cadiovacular disease
comprising the amlodipine camsylate of claim 1 as an effective ingredient.



