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WO 2008/ 010659 PCT/ KR2007/ 003444 (S)-(-)-AM.ODI PI NE
CAVSYLATE OR HYDRATE THEREOF AND PHARMACEUTI CAL

woeeMBOHHGEY ON COVPRI SI NG SAME  Field of the | nvedrikr2od/003444
The present invention relates to an (S)-(-)-anl odi pi ne
cansylate or a hydrate thereof which has good
photostability and high solubility, and a

pIis)- (H)Q@MLCH)IRENE @AMS’YFI}}PITEVG)R HYDRATE PHEREQF AND
Back Inventlon (3 eneri c ‘narne

for ?}Z@iﬂﬂu‘&c ICAL QMPOSITI N COMPRISING SAME
am noet hoxy- nethyl) 4- (2 chl or ophenyl)-6-nethyl -1, 4-d
hydro-3, 5-pyridine-d icarboxylate, is a long-term
éﬁghigﬁﬁhgiiﬂgmggm ocker useful for treating 15

cardi ovascul ar di seases such as angi na pectoris,
hypertensi on and congestlve cardi opl egia. As shown

bel owThenpresepi ireventiost ®lites td @n{)@ﬂﬂ-?fanﬂ%lpme camsylate or a
HO9RIL B4, ST 3B 0 S SR i b oot and o

eubichDelbml
?E?H?i% am odi plpggtlg%co?lgnﬂ%% I03|ep| ne have

phar macol ogi cal functions different from each other.

B%kgi‘é‘ﬁﬂa%ftﬁ@[g('éﬁgem odi pine, despite its |ack of

g activity, is a potent
i nhi bitor of snmooth 25 nuscle cell mgration, which is
usef ul At ent | ,Ng arterosclerosis.and st.enosi s.
(S)-(- Em‘i’lrmd 25&5%1 nehastBI06d phyBEyr efqrome?'Ieﬁ@’l'S -methyl-2-(2-
annadt gX)s-unmhyI)M-(Z)-chId?&) l(ne‘rgrl)iﬁirﬁgﬂﬁﬂlﬂmld rB@T >3-pyridine-d

its aCtIVIt

t 995/ 0
Flﬁ'ﬂ% ?tl gglls F‘hé‘i’flg QWHS hamed dblacker (18@§uh fmedl:reatmg

idlf:%%gg%l% (%%ﬁislﬁﬁﬁl b4 Qabina®PeckoM€) ROPGILEPAnd congestive
ia.

As shown below, amlodipine exists in the form of two enantiomers
having a chiral carbon at 4-potistion.

(R)-(+)-Amlodipine (S)-(-)-Amlodipine

(R)-(+)-amlodipine and (S)~(-)-amlodipine have pharmacological
functions different from each other. For example, (R)-(+)-amlodipine, despite
its lack of calcium-channel blocking activity, is a potent inhibitor of smooth
muscle cell migration, which is useful for preventing arterosclerosis and
restenosis.  (S)-(-)-amlodipine has blood pressure lowering activity superior to
(R)-(+)-amlodipine (See PCT Publication No. WO 1995/05822): its activity is
2 times higher than that of (R/S)-amlodipine (See J. Med. Chem. 1986, 29,
1696-1702).
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Aml odi pine in the formof a free base shows | ow

stability. Therefore, it is preferably adm nistrated
wonodsheodseor m of a pharmaceutically accept abl e BCTKR2007/003444

addition salt. In this regard, various acid addition

salts of (S)-(-)-am odi pine have been devel oped. 5

PCT Publication No. WO 2006/ 043148 di scl oses

(S)-( AHﬂMlp!heplmfhe Regy bﬁh@ré@ﬁhﬁbeéﬁ@w fb’v@%%oel"@/ . Therefore,

b | di h b
Sﬁﬁér& rtaﬁiy %AFSE %g %11%1 Eﬁlﬁbé ég;hgrmﬁ;&tmﬂly;cceptable acid

h t
T T T e —

i@vp@pepdpvgl@pg@ pi ne besyl ate di hydrate has i nproved

e
desyl; ga‘lhemtpmMryd?aiBeamd F%E&ﬁpﬂe%s%é dihydrate, but, does

3Pt et B RS fpesind k&%@%@q@gw‘%@hi@%@e&e R —

thereofias poor phot ostability when exposed to sunlight.
ent App i cation Publication

15 Korean P
2005- g%rfe;n ?%@ﬂtoé%’ icgtggyn PupligatieniNg. n%()@feaﬂﬂg&tchscloses that

Eg dﬂﬁﬁ)dﬁbiﬁlé Lqegglagé; gygﬁc&a%' 1@0 Hnfi¥ed water-sojubility and high
Wwityer -Howawer, i thys (satts has glogii phmty)siabllttysw}iehedxposed to

SEEhE o KN Parl K. o1 590 b BB LS ) eilolipigh nicotinate

ﬂd‘ry mdllamng goadmffait arabloodf prefSire (loWeﬁﬂlgOdHBvV@ver this salt

pabilit d biltty. S
JROIRS rot ERPRSHRIBL AR exposecieymBsibce of the
pr eseRloreay eP4teAt Appnémdrﬂel)@blﬁwfr%h 6}% d dz(m?sdsi:f»Pﬁ discloses

pIne havi ng

Qﬂc{%@n&éﬁfn% aéa?gtlgé'l@l ubvhich y . hélSn amwuﬂan photastabilitye over
FERE s, BLORREL ANSELCE M DR ol BB LSSy i

%ﬁGbl GIOBB@ISPIL%deeﬂﬁS)Mﬂ 1 @g/ml), which is not suitable for
pharmaceutical use.

Accordingly, there is a need for developing a novel salt of
(8)-(-)-amlodipine having improved photostability and solubility.

Summary of the Invention

It is a primary object of the present invention to provide a novel acid
addition salt of (S)-(-)-amlodipine having enhanced photostability and
solubility.

In accordance with one aspect of the present invention, there is provided
an (S)-(-)-amlodipine camsylate of formula (I):
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Me02C CO2Et Canphor sulfonic acid _,,~ NH2 H
wher ei n, canphor sulfonic acid is (1 S)-(+)-10-canphor

weuabdsmiasoaci d or () -10-canphor sul foni c aci dPCTHR2007/003444

present invention also provides an (S)-(-)-anl odi pi ne
cansylate 5 hydrate of formula (11): ci nH20 MQ2C
CO2Et Canphor sulfonic acid H O~ NH2 wherein, canphor
sulfonic acid is (1 S)-(+)-10-canphor sulfonic acid or
()-10-canphor sul fonfc™~acid; and nis 1 to 2. The
present invention f gr provides a pharnmaceuti cal
conmposition 10 for t -at ohg - car di ovascul ar di seases,
conpri sing theyt : Epine cansylate or the
hydrate thereof as a ot vé ingredient, Brief
Description of the ngs ol5 T% S'Q}Qm%l%d ot her

obj ects and featur g pre€semH, nvention w |
become apparent fromthe follow ng description of the

' | h f ol
oS ARG RIS okt e i o
1+)a]r0 Xan@jnocllsﬁﬁbﬁmma scan of the inventive

i.ne S)-(+)-10-c | ate hydrate;

S n odi ns
I(ZI )C-l 3% gﬂré)%eilggfnmnﬁ%é Soopreyades en &968/ ) ﬁn‘éﬂdipwr@ camsylate

h m&e))fﬁ;ﬂngqhmp)e (1 S)-(+)-10-cansyl ate anhydri de;
3: an X-ray'diffraction scan of the inventive

(S) (-)-am odi pine ()-1Qszcansylate hydrate; and 3 WO
2008/ 010659 PCT/ KR2007/ FIG 4: a graph show ng

the ti me-dependent degra on of
Cl - nH;O

e O,C CO2Et Camphor
H/ sulfonic acid
0 ‘
Ny i,

wherein, camphor sulfonic acid is (1S)-(+)-10-camphor sulfonic acid or
(£)-10-camphor sulfonic acid; and n is 1 to 2.

The present invention further provides a pharmaceutical composition
for treating cardiovascular diseases, comprising the (S)-(-)-amlodipine
camsylate or the hydrate thereof as an active ingredient.

Brief Description of the Drawings

The above and other objects and features of the present invention will
become apparent from the following description of the invention taken in
conjunction with the following accompanying drawings, which respectively
show:

FIG. 1: an X-ray diffraction scan of the inventive (S)-(-)-amlodipine
(18)-(+)-10-camsylate hydrate;

FIG. 2: an X-ray diffraction scan of the inventive (S)-(-)-amlodipine
(18)-(+)-10-camsylate anhydride;

FIG. 3: an X-ray diffraction scan of the inventive (S)-(-)-amlodipine
(%)-10-camsylate hydrate; and



(S)-am odi pi ne salts when exposed to sunlight.

Detail ed Description of the Invention 5 The inventive
wO3Ios(01)65am odi pi ne cansyl ate can be prepared BETER2007/003444

resol ving anl odi pi ne racemate into (S)-(-)-anl odi pi ne

free base and (b) reacting the (S)-(-)-anl odipi ne

free base with canphor sulfonic acid in a solvent, as

shown FIG.Rehicta ograpthe gBowingl OtHRe agifieo f@h@ :

gg)Ca Bor. I Sl \%gglnution él sij,lfoni cﬂbci d%ig:lp %g%fagﬁ’uon of
Efnq? PR s waprexpesedyesualighte:  Canphor

XNCO--- -NH2 | sulfonic acid O-~~NFn | or cl I1H20

£02C CO2Et Camphor 11 | sulfonic acid NN H O --"-NH2

Petailed Deseription efitheyentiony is (1 S)- (+)- 10- canphor

sulfonic acid or ()-10-canphor sulfonic acid; and n

is 1to 2. 15 1In reaction schene 1, step (a) nmay be

conduc’lfl‘gg imyentive gﬁ)—ﬁ{){hmsl;bﬂ:i;ﬁ?esmﬂné ; atECEaIfE’ll’éé iprepared by (a)

Q_obtain odi pi ne, free ase
{ERstRyes Afipiedn kel bnio U toesmbdingn dree Bage and (o)
(regctingy thee (BPHIuanh Rillipineatiet Xbaseewsth BnORNitfonic acid in a
so| vent aﬂ vva.teé, or §‘ m xture of a pofar solvent
SRtYeRtAsshewinain Reacjion Schemnabt ain - 20
(S)-(-)-anm odi pi ne cansylate in a hydrate or anhydride
fRorm_dependi ng1 on the solvent used.

cheme

eaction S
| CL * ®
- ; o Camphor P

Resolution sulfonic acid Y ‘

Me0,C CO,Et Ma0,C CO,Et ————~  Me0,C._ _A._ COEt Camphor
T @ b) . ic aci
o | ] o l | + sulfonic acid

N \‘\/\N"'Z H *\/\NHZ H 0\/\NHz

or

“; Cl - nH;O
Me0,C ; CO2Et Camphor
m sulfonic acid
Q.
N Ny

wherein, camphor sulfonic acid is ( 18)-(+)-10-camphor sulfonic acid or
(£)-10-camphor sulfonic acid; and n is 1 to 2.

In reaction scheme 1, step (a) may be conducted by the method
disclosed in PCT Publication WO 95/25722, to obtain (S)-(-)-amlodipine free
base having an optical purity of 99% (ee) or higher.

Step (b) may be conducted in a mixture of an organic solvent and water,
or a mixture of a polar solvent and a non-polar solvent, to obtain

(S)-(-)-amlodipine camsylate in a hydrate or anhydride form depending on the
solvent used.

For example, when the reaction solvent is a mixture of water and an
organic solvent miscible with water, e.g., methanol, ethanol, isopropanol,
acetonitrile and acetone, preferably isopropanol, (8)-(-)-amlodipine camsylate
is produced in a hydrate form in which one (S)-(-)-amlodipine camsylate
molecule is coordinated to one to two H,O molecules. In particular,
(S)-(-)-amlodipine (1S)-(+)-10-camsylate hydrate has a moisture content of 4

4
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For exanple, when the reaction solvent is a mxture of
wat er and an organic solvent mscible with water,

we .2008/010639 hanol , et hanol, isopropanol, acetonPCTIKR2007/003444

and acetone, preferably isopropanol, _
(S)-(-)-an odi pi ne camsyl ate 25 is produced in a
hydrate formin which one (S)-(-)-am odi pi ne cansyl ate

rtol 6%l ands(&p@)-dnﬂatﬂmhd rc]gjo)neorcanis?xpatéﬂﬁymé%e% moisture
arti L{| (S)- odi pi ne
?e f% %yl ate hydrate has a rml sture content of

4 4 IRe2RRA 859 oPéEFfl&(E@%ﬂ'f ?}ﬁ?{% @Q?nix ratio of 1:1
S)1 nm odj pi_ne (% 10- cansyl ate
l(% sé%z \4 d%ﬁfeéﬁlhl}’df 50 ﬂd56(%/V)The m xt ur e of an .
r at | :
?Lgi\ng;gh? t\‘}‘%ntrpre?OﬂrNgstt()) y rl%alés \fﬁu%n( \9fv3 p ivent (e.g.,
m@ a%@]@tﬁtbml@lollmmpano]a acetdmtrelepfaclatom%: gltietﬁ?% }é?l}ﬂég methyl
a
09 o FE e 2 Bt e e
heptane e andea enfixtuee dtharevd))- PS)- é—? -aflodfithe ( €. 9-(+)-10-camsylate

h )
B Pge i Bohiteds " uth aqhuydriis dame yaomverts dntey ar hytbate form
WhoRripgbesbs n§ﬁ§t‘ﬂr@ﬂ%ﬁ?fﬂed% RpELGONVErts into a

hydrate form when It sor s nmoi sture fromthe
at nos phethe. prasenh dnpensiamt thenveantiom sotventrmagt bonused in an

to,5
SV g, 35, S0, g 50 el o Lo o
ES?)—Q Q-a)nladimxﬂeﬂeaé)aﬁe ee basef éltso 58t (e:p (b) may be
0

or ot of iy Hop” (0 B0 06 ebpdacied s andeinmeratire of 0 to SOT,

preferably €0 ¢SB0(C ) f@ﬂﬁﬂﬁ@h@@m‘:am)" ate or a hydrate
as_a specific X-ray

t.h
Ejr]fe ; ?i&?l @gfg%té&’? ég?r%&ﬁml@dlmnmqanwéate ¢n anhydrates theréof thus

ﬁé?ai‘étp‘ﬂﬁs(@sxkgirﬁc?%? Qil{‘ﬁ ét%r# ZJél rhsxgglxgﬁs gp‘g Sy from
%@S@ ohvhe kagwinnt9-@ha Odrpmxr shlts, slsfshomrbm EIGs 1 to 3.

conv K\ sl vent rec:| i.tation,

freegghé 3?8{3%&% Rgfl Q lo R}pﬁézan}_sg( ﬁ‘grb@ cqlh\éerted into an

amomhau\%efo(rﬁ)b}(a remvemidnal ArtihedsydPiLscert oﬂ"r #hfon, freeze
fornmul ated together with a ¢ tlona1

%&ﬁ% and Fl?léﬁ scfryglgag ent

Furthermore, the inventive (S)-(-)-amlodipine-camsylate or a hydrate
thereof may be formulated together with a conventional antihypertensive agent
(e.g., diuretic, ACE inhibitor, calcium channel blocker and angiotensin receptor
blocker), as well as a conventional antihyperlipidemic agent (e.g., lovastatin,
simvastatin, atorvastatin, rosurvastatin and fluvastatin).

Accordingly, the present invention provides a pharmaceutical
composition for treating cardiovascular diseases, comprising the inventive
(S)-(-)-amlodipine camsylate or a hydrate thereof as an active ingredient.

The pharmaceutical composition may be administered via various
routes including oral and parenteral application, and formulated by using the
conventional pharmaceutically acceptable diluents or excipients such as filler,
extender, binder, wetting agents, disintegrants and surfactants.
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(e.g., diuretic, ACE inhibitor, calciumchanne
bl ocker and angi otensin receptor 25 bl ocker), as well

waom/eesvent i onal anti hyperli pi dem ¢ agent (ePQT/KR2007/003444

| ovastatin, sinvastatin, atorvastatin, rosurvastatin
and fluvastatin). Accordingly, the present invention
provi des a pharnaceutical conposition for treating

car di Gbtes suhdrfo@lmm fof @fElr AdhidistrBBoh rﬁﬁﬁgtﬂé’ @e form of a

modl ne capsylate or a hydrate thereo
gﬁglﬁgt%\]fﬁ H’(h‘ﬁii |8:rﬁ¥1u{2§9r TIPSBie Vﬁ@@bumayacomprlse at least one

eRefent sHith H@ét'cﬁ*@h agtg%rgthérfaf: appd[rfﬁcg?fa'tﬁu%gg dl%%hcant such as

t
i ncl'uding oral and e I on’
ff’é@%ﬁﬂsm@@twa&a conventional pharnaceutically

SerenaR Radld, zo‘ﬁmaﬁ? Pt Faf RltiRINERGDE gy 88 thgy form of
§usmmt®1uﬁommﬁm@ b@@'ﬁ"ﬁlﬁ’%iéﬁ%ﬁ@?/&ﬁ%ﬁée Z{liﬁluent such
e e

Jat mnistratioon may b :
Vkﬁs'ﬁ ahiaid ppra fﬁn» nd a&iﬁ?éi Ong EXRINieNbI UG Weling agent,
meeternﬂav@ﬁﬁ@raggﬁt aid bﬁ@,@f\,@ms exci pi ent such as
ct ose and gel atin, and | ubri cant

t
2U3LC Sﬁ%&l@%ﬁ% oF dwarenteralnaiministratiorr heay ibguthet form of a
sl afhosud °§olﬁ 16h aﬁi&]l% F&ﬂ | s%luﬁgér gustp\%eﬂ 1&%2 ?ﬁﬁlulsmn

suspensi on, sion or s
Pdgieda prqdueht 013ushppe$tom§(t er 'Hmel hbguiqhiepas akblution or

ée;ﬁglrd n° Ip?fég g&g?%yg Suc&é:girﬁ@ypﬂggeg%géycol vegetable

bdrsrmnhaislcdrve‘@lﬂ apdrl otatile eawmsucﬁtars@tthﬂma’@y Hetipository
terlle a ueous ol utlon non- agueous

Pd%gp%?gp@xslﬂ%ﬂg B aPS iSYAT an pétepsolirmeerqgabdTsreen 61,

MCW leirih biiher ARNpBAYEAUSEISFH Ut | on or

suspensj on conprlse ropyl ne 1 ycol , pol yet hyl ene
gl ycoft, T \p&fg'a Cg?éb’e dogg pf theinvestive |(g)r(1)+amh)dq:)me-camsylate ora

i t t sifo
rrj;d}llt‘afeé Qgélgogr gﬁr Péﬂié %‘1; ri:} éélgf! . htoagegm {n@g |bo&}¥ weight,
psdersl 5‘?’%@9 I&g/kg b6dy aveighty Lantdecran b@adnﬁnfst@rb& in a single

mglylccﬁgfaﬁcp%&%ts A typl cal daily dose of the

I nventive am odi pi ne-cansyl ate or a hydrate
thereof may range from about 1 O to 5.0 ng/ kg body

ref abl g body weight, and
can b %Bfﬁ rb‘f’eé‘g‘qnnwﬂ gP %ﬁéflﬁ‘th@rrdﬁﬂaﬂ it reference
tdoFRamples. However, it should be understood that the present is not
restricted by the specific Examples.

Example

Preparation 1: Preparation of S-( -)-amlodipine-hemi-D-tartrate-mono-
dimethyl sulfoxide solvate

1.5 kg of (R/S)-amlodipine was dissolved in 7.5 £ of dimethyl
sulfoxide, to which a solution of 275.3 g of D-(-)-tartaric acid in 7.5 £ of
dimethyl sulfoxide was slowly added dropwise with stirring at room
temperature. The resulting slurry was further stirred at room temperature
for 12 hours, and the precipitated solid was filtered, washed with 6.0 £ of

6
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20 The present invention will be described in further
detail with reference to Exanples. However, it shoul d

woeoasrdersst ood that the present is not restri BCEKR2Y07/003444

the specific Exanples. 25 Exanple Preparation 1:
Preparation of S-(-)-anl odi pi ne-hem -D-tartrate-nono-
di met hyl sul foxi de solvate 30 1.5 kg of

(dih‘lﬁ)hy\lnshdﬁ)}nda endei0d ef atstede] élnéf d%leliJuﬁHefrdel R bir flow at

Iﬁ-ﬁ( O)((’If’ g’?qlg »d0 élh%%maﬁb gSéY:‘lg]gf 37d4%ét0lfytﬁe 4iilef exmnpound in the

\ﬁ@ﬁnsdﬁa/\mn@cg@qaﬂ dropwi se with stirring at room
tenperature. The resulting slurry was further stirred

at roomtenperature for 12 hours, anddthe 60 E of
i i was filtered, vvashe W t 0]
?%ag(%@gtg %%29/{’ g‘éT/ KR2007/ 003444 di et hyl sul f oxi de
and 6.0 f of acetone, and dried under a warm alr/;l O¥V
. Mefnight., t ta|n71 ield: 37.49% o
?ﬁ%«”—%&?&%é?ﬁﬁ 3tion ot 8:0)° solid. 5
Optical purity: 98.2% ee Preparatl on 2: Preparation of
S— -) - fre se 770.0
( )ﬁm(g @ g‘i‘)‘i@ﬁ*&‘%ﬁ%ﬁrﬁ?@ﬂ@ ratmmemmryiumethyl sulfoxide
S@llvfa% bBﬁalné@ 11’13 @P"ré’ rﬁ 189tlaWéﬁdaddédptroef’%r@toﬁ‘%clélowrgpthane to

or onet hane

E‘ﬂiﬂg]gcﬁ grﬁ By @N)%Ddlélm dl}{srlromdw\mluhbnww;ts attdely added dropwise,
Qﬁ& PitfeS Fesulfd ﬁf’ \if%g sfifray! 5?%9%%6%&3' é?:qﬁge ?[’%, él:b Faigutes. The

tenperature mnut s
srgaavat btyer \/\mhesnbpmraibdj washeol W\Rhe‘ﬂﬂ & iR viemef, dried over

. Di chl th
Ao slt Dhatikd s Aot S eforsethons swt emoved
tndeans r&@fceﬂdpi%dsdre hﬁ‘@ 198 |£yof l‘i‘e%iaﬂ'l‘éewas habtoys X*lx residue,
\1 on of hexane to obtain a precipitate,.
g? gg‘f"f)‘?tb e§VapRIRHOR| @fr hexane tof oldaine verscigitatéy To the

|
Pttt et 07 bR L 4 v sl
Widg S@Kresbl atihem t@nmra’me rfot Mohouats, ARlteBed Wacshé@Ivmh hexane,

Elﬁdsdf‘ie@ nd adx\m\%ﬁ ea%s/%lp at 4£0¢ ht% (glgtta{neﬁg %pg %ylelcli 93.9%) of

or m
the title compound in the form of a white solid.

Optical purity: 99.9% ee

Example 1: Preparation of S-(-)-amlodipine ( 1S)-(+)-10-camsylate hydrate

300 g of (S)-amlodipine free base obtained in Preparation 2 was added
to a mixture of 900 mé of isopropanol and 900 m{ of distilled water, and
170.4g of (18S)-(+)-10-camphor sulfonic acid was added thereto, and the
resulting mixture was warmed to obtain a homogeneous solution. To this
solution, 30.0g of activated carbon was added and stirred at room
temperature for 1 hour. The mixture was then filtered through celite and
washed with 300 m{ of isopropanol and 300 m{ of distilled water. 6.3 £
of distilled water was slowely added to the filtrate, stirred at 20°C for 3
hours, and the precipitated solid was filtered. The solid was washed with

7
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Optical purity: 99.9% ee Exanple 1: Preparation of
S-(-)-am odipine (1 S)-(+)-10-cans | ate hydrate 25

wGaQMsy1eds9 ( S) - am odi pi ne free base obtai ned i NPCT/KR2007/003444

Preparation 2 was added to a m xture of 900 m~ of
i sopropanol and 900 ui of distilled water, and 170.4g
of (1 S)-(+)-10-canphor sulfonic acid was added

ta0er atloof andisbpRopan®swteNehiRiure Y1 %,W?j“@figﬁ Uddr a warm air
talr%zfong:onogegeous solution. 'To this 30 solution, _
WAL Settovabiain dddpsyirld: 88£86) afathet title exprapound in the

feaoftewpgeallige for 1 hour. The m xture was then
filtered through celite and washed with 300 i nA of

i sopropanol and 300 nmt of distilled water. 6.3 of
S Siid ! tggag s.slowely added to the filtrate,
stﬁdr%g%glt 20@8.?‘&6% hours, and the precipitated
Moistieaonitentt dredl.6%he solid was washed with 7 WO

ig /gﬁﬁg{isﬁgtmzoow 003444 600 M of an

i}\H. pr -33|0|_M§M {C];n@Xt ure (1: t5 _ v/;]/r), dri ed under8a "
FINIMIRT : i '

f gfhe 1t_I( tLA;? o%unégianc@rr}gp' ?Z‘?&%“?{Eﬁ-’ff‘%@%@; ﬁﬂfé_rH),

%p’t (8al }, i Ffﬁl, b 0362 H)si . §6ane2Hon3 48(s, 3H)3.5%m, 2H),

' : R9. 0 6 :

7050, 319, 35859, 10tk S S8 b2 IS Rt R D 73m, 1),

4381, IRk, 1 5(t. 030Dy 1.964s, 3B1)36(86(s,38) 3.58(s, 3H),

3.35(m 2H), 10 3.05(qg, 2H), 2.50-2.20(m 2H),

2. 38(%,}11;2) , tei?lhlioszjlt £8b8é)g1 hg::lé 1. égém égl)l) , 1.38(m

1H), A , (- ipi -10-

||r_|)sttal L i n]tg tatg ofa th ts_éé)(_gai diégojlne (I'SUfH) 10-camsylate

f‘étésa-? %biﬁla9aa‘%‘f§§/ |aaﬁlé/ze§;laf -Eay, ¢ fgfracéwnmgecémpméc(}?m. 1).
ol { frhAs | E- 1) T, . .

e Ve TurRRCREC, R, (1, mdfarle t

%k are listed in Table 1. Table 1 20 d I/1, 20 d
1/10 4.2 21.2 100 17.6 5.0 31.4

Table 1

20 d 11, 20 d /1,
4.2 21.2 100 17.6 5.0 314
7.8 11.4 45.9 19.5 4.6 87.1
8.3 10.7 66.3 20.2 44 62.7
11.3 7.8 53.3 20.4 4.3 55.2
11.9 7.4 80.3 20.7 4.3 57.2
12.5 7.1 36.3 21.3 4.2 44.9
12.9 6.9 46.7 24.4 3.7 48.0
16.7 5.7 54.6 25.6 3.5 53.5
17.3 5.1 51.9 26.2 34 46.9

260: Diffraction angle

d: Interplanar spacing

/Iy (%): Relative intensity of peak

Example 2: Preparation of S-(-)-amlodipine (18)-( +)-10-camsylate anhydride
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7.8 11.4 45.9 19.5 4.6 87.1 8.3 10.7 66.3 20.2 4.4
62.7 11.3 7.8 53.3 20.4 4.3 55.2 11.9 7.4 80.3 20.7
W 2008870689 12.5 7.1 36.3 21.3 4.2 44.9 12.9 6POTAR2007/003444
24.4 3.7 48.0 16.7 5.7 54.6 25.6 3.5 53.5 17.3 5.1
51.9 26.2 3.4 46.9 20: Diffraction angle d:
Interplanar spacing I/1o (% : Relative intensity of

peak 38 oEXS)rantodipiRe e‘wmsiecubt@ﬁlea-iﬁ-lére@aﬂa%hpi RRs(alded to
() - 10- cameyl ate annydr]de 8 VO 20087010659 o
?éTWRQ%éSﬁR%E . SHQVWEP (?sg &AL ddBYi(d- 10-eamphee sulfonic acid
obiidiedlvel. PrEgahet Rl I dog 031@ ?cg MetfV1 s-butyl ether
[ anal , in which 2.859 o )-(+)-10-ca or
48&%%5@@(:2 d pidexpae srere adds anldestlrrfshaitnamg)l temgerature for
: . - t.her MIBE) .an
i oo TPl A B D o e
weingeimvacw,ftor obtain iodis (yighe 8k5%)t oNthes titleckompound in the

f ;@ nitrogen atnosphere and dried in
\}Cg%:%lg{teatd\gﬂggggaﬁ'GA g (yield: 81.59% of the title
conpound in the formof a white soltl di Ogté(():/al VP

rity: > 99. 9% 10 Moisture content: 0.3% o
%F‘%P@?W@%@%%ata was the same as that in
Biarsphre cbntddteoogst al line state of the

- (5 )-am odipine (1 S)-(+)-10-canmsylate 15 anhydride
gﬂt(Pai h‘&}SW&éBAnQI yzed by X-ray diffraction

gﬁeﬂ’!m 1 erved mai n peaks at
characteri s% ?‘éﬁ&dﬁe}lﬁég F}b#%%%%l%ggo\igﬂe listed in Table
2. Table 2

The crystalline state of the S-(-)-amlodipine (1S)-(+)-10-camsylate
anhydride obtained was analyzed by X-ray diffraction spectroscopy (FIG. 2).

The observed main peaks at characteristic diffraction angles are listed in
Table 2.

Table 2

20 d /1, 20 d 11,
4.8 18.6 28.0 18.2 4.9 30.9
10.0 8.9 35.5 18.8 4.7 39.2
11.0 8.0 27.3 19.8 4.5 100
13.8 6.4 30.0 20.0 4.5 67.2
14.3 6.2 25.8 20.5 4.3 27.6
16.4 54 26.9 23.7 3.8 36.1
20: Diffraction angle
d: Interplanar spacing
/Iy (%): Relative intensity of peak

Example 3: Preparation of S-(-)-amlodipine ( + )-10-camsylate hvdrate

10 g of (S)-amlodipine free base obtained in Preparation 2 was added
to 20 mé of isopropanol, in which 5.68g of (% )-camphor sulfonic acid was

9
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20 d 1/1220 d 1/10 4.8 18.6 28.0 18.2 4.9 30.9 10.0
8.9 35.518.8 4.7 39.2 11.0 8.0 27.3 19.8 4.5 100

W0 2083/08064930. 0 20.0 4.5 67.2 14.3 6.2 25.8 20P6T/KR20E/003444

27.6 16.4 5.4 26.9 23.7 3.8 36.1 20: D ffraction
angle d: Interplanar spacing I/1o (%: Relative
intensity of peak 20 Exanple 3. Preparation of

S aiaiee TiOger) i grilie) g Bl oy added
ach“dpwlset o Phe me.smlitmgs splusisansras stirredi aihrcﬁ)rﬁsgzmperature for 3

SRR R ACT5% s Wiy SVURORRARERR gl i e

rfrhe)fsolidsxtzaé I\mmdtmthms 180 of an dstsiad aﬂolowataemliﬂmee (1:10,

S hANET wier hBPTE I A0 g E)fc”altaﬁ?‘? galytefd: §7.4%) of

Fth@%itﬁ:' écﬁhﬁguﬂwiﬂ thegsind bf hevisite solene sol id was washed
of an isopropanol -water mxture (1:10, 5

v/v) drled under a warmair flow at 40 C, to obtain

d: LY of the title conpound in the
]éoPacgﬂMh&h 9e9<3%o(f d. Optical pur|ty > 99. 9% ee

Wiosdtureecamtane 3t4%6. 4% 10 M P.: 140.2142.6 C 1H NMWVR
3?@)2 ﬁﬂﬁ%gﬁ s§ as that in Exanple 1. The

% e of the S-(-)-anl odi pi ne
(CH-NMRadEy vadsehb wamieas tht i ednples] .anal yzed by X-ray

di ffraction spectroscopy (FIG 3). The 15 observed
mai n peaks at characteristic diffraction angles are

|1 st edrhd chAd16ind statéH e B £9-&nlddifir?( # )L 10-8amsylate hyrate

obtained was analyzed by X-ray diffraction spectroscopy (FIG. 3). The
observed main peaks at characteristic diffraction angles are listed in Table 3.

Table 3
20 d I/1, 20 d 11,
3.1 28.6 100 15.7 5.6 48.2
4.7 19.0 32.5 16.3 5.5 50.8
55 16.2 76.6 17.4 5.1 433
9.3 9.6 79.7 19.0 4.7 69.4
11.4 7.8 61.0 20.0 4.4 63.9
12.9 6.9 68.1 20.2 4.4 47.3
13.0 6.8 46.1 21.0 4.2 41.1
15.2 5.8 44.6 25.8 3.5 68.9
20: Diffraction angle
d: Interplanar spacing
I/Iy (%): Relative intensity of peak

Reference Example 1: Preparation of S-(-)-amlodipine (R)-camsylate

10 g of (S)-amlodipine free base obtained in Preparation 2 and 5.68 g

10
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25

30

3.1 28.6 100 15.7 5.6 48.2 4.7 19.0 32.5 16.3 5.5
50.8 5.5 16.2 76.6 17.4 5.1 43.3 9.3 9.6 79.7 19.0

W 2008890649 11.4 7.8 61.0 20.0 4.4 63.9 12.9 6POTA&R2007/003444

20.2 4.4 47.3 13.0 6.8 46.1 21.0 4.2 41.1 15.2 5.8
44.6 25.8 3.5 68.9 20: Diffraction angle d:
Interplanar spacing I/1o (% : Relative intensity of

R R)-EnoF SRR verk: dRGGRAUCH B, BL of jsoprgpanol, to
fwieh200: 1 odidistdladwaterpaassioovly adaed dropdiise. 1ThewBesulting

2008L 010659 RCT/.KR2007/ 003444 of (R)-canphor sul.foni,go
SEMRHGR R sUE 8% TR, G, SYPEFERG codlgd GiaiC, and
Z0fther stilltiéd dost inlue.d W&bquewpﬁa’&klmgﬂiﬂ wadfitterbdo psished with 25
The resultin solution was stirred at room .
B rai OB ORARON e Tegiec i 10,148, al dhed ndisra warm air
AW /46, ¢ in OTNE oPHACIRI42898) SOtH 1iHRS d in th
fi I‘?ered,@\&asl,)hggﬂéwnth nggﬂm of aﬁgi sopropi\gll%o?qr\r/\llg?grrl e
roxmuedea whitesolid.v) . and dried under a warmair flow
at 40 C, to obtain 9.77 g (yield: 62.3% of the title
compound in the formof a white solid. Optical
fopfical: purit99>PR.8% ed 0 Mdi sture content: 3.2%

erinmental E |l e 1: Photostability Test A
%?%’@eﬁ?‘%@ﬁ&?ﬁ"ﬂul ation conprising an active
i ngredi ent nust 15 neet the required stability

ai nst hupjdit egperature and light. In case of a
géﬁ.@!&ﬁ?ﬁé&éam@e i‘h]:r’n]gmﬂs Hify Jlesti sgases such as
hypertension, in particular, its photostability is

inportant since it is generally prescribed together
with Anphareracgutieal famuletign teamprisidgcan i astivieningredient must

RAB& th er%hﬁﬁiec‘f tst%i)ﬁity\'@amtihinﬁaﬁ% Jce\(nperatulre and light. In case of

a drug for treating cardiovascular diseases such as hypertension, in particular,

its photostability is important since it is generally prescribed together with
another drugs for long-term medication in a paper-sealed state, which is usually
exposed to light over a long period of time. Accordingly, the photostability of
the (S)-(-)-amlodipine salts is very important.

In this regard, the photostabilities of the (S)-(-)-amlodipine salts
obtained in Examples 1 to 3 and Reference Example 1 were measured and
compared with those of the known (S)-(-)-amlodipine besylate (PCT
Publication No. WO 2006/043148) and (s)-(-)-amlodipine nicotinate dihyrate
(Korean Patent No. 515294).

100mg each of the above-mentioned 6 salts was respectively placed in 6
test tubes to prepare a total of 36 samples (6 samples per salt), and they were
exposed to sunlight for 36 hours. Then, samples of each salt were taken at 6
hour-intervals and stored in a cool and dark place. After 36 hours, each
sample was diluted with a 20mM ammonium acetate buffer solution (pH=5.0)
- acetonitrile mixture (1:1, v/v) and analyzed by HPLC under the following
conditions:

- Column: Symmetry C8 (4.6mmx100mn, 3.5¢m, Water, US)

11
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exposed to |ight over a long period of tine.
Accordingly, the photostability of 20 the

wO3Ios(01)65am odi pi ne salts is very inportant. | RCTHKRR007/003444

regard, the photostabilities of the (S)-(-)-am odipine

salts obtained in Exanples 1 to 3 and Reference

Exanple 1 were neasured and conpared with those of

LEEI |k(r:]at| ons}\loz(o%\o Ohitic 1“7'%?) algl‘l a&:f’ﬁono{%ydrate and 1.74g

ni cot i petaesisinhyranoky dpegerkph anatrepurlﬁcd mzwh1ch ad_]usted

respect o 7 oibahe Rl erphp e 300 205 ¢

total of 36 sanples (6 sanples per salt), and they

wer e ose 0 sunl i ght r Then, sanpl es
of eacﬁﬁgéﬁuw@ QWéﬁl f(g4 gltioqm%érvals and
stored in a cool and dark place. After 36 hours, each
30 sanple was diluted with a 20nM ammoni um acet at e
buffer solution (pH=5.0) -Tablednitrile mixture (1:1,
v/v) and anal yzed by HPLC under the follow ng

conditions- Col um- Q\Irrncnf v C8 //I 6K 1ﬂﬂrn’n

L g O I — oot

K 11 V\D 2008/ Ol@@ﬁg’ @@W%RZOO?/ 003444
ﬁsj?i(g’]fam\/\%d’fpl%ef N ekt | 6Bo@k [IBhRENISHRES REHE0 hourd36 hours

nohydrate and 174y TpotassT unr mpnonyd] ogen

phos pdselaiten purl fped Wwa9ep, |Wo.¢h| a0 6steds 4t 0 P42 8934
In')y t!nr\ or~|r~||+| R n-F phn nhnr| c aCI d 5 Th’ racnlts are
S>|Nl%tmdﬁe Elgdrade ango. Eabl 99.4. | Jable 983 | 983 | 982 | 979

@)_}f%a?rlrlﬁlauuelspluc satt—Pur Y (ar:a '}6 At+t+ai——6
hour 18 re hou 30 $ DU
Besy bAREL 93, 8 99. IT8 ] Ho0Pea07°0 I9UE §R1NP1082 | oas

)

r

. 9

i g Fa‘Eé’ fate 99.8 99]6 99. P 9B. 3[98.3 ¥8. 2

97 c(% g aiﬁg ateo of |Red 9 Ex99.8 9998799. 89 89] 7999. 0 993
98, hymte?f@xé ~1)-10-Cansylate 99.8 99.9 99/8 99.7

Saﬁsﬁ(gﬁl(ﬂ-caﬁlsﬁlatehydr ate of Ex. 3
anhydride of Ex. 2 99.9 99.9 99.9 99.9 99.8 99.7 99.7

(15)-(+)-10-Camsylate
hydrate of Ex. 1

\1%4

99.9 | 999 | 999 | 99.8 | 998 | 99.7 | 99.7

As shown in FIG. 4 and Table 4, (S)-(-)-amlodipine (*)-10-camsylate
hydrate as well as (S)-(-)-amlodipine (1S)-(+)-10-camsylate hydrate or
anhydride of the present invention are highly stable even when exposed to
sunlight for 36 hours. In particular, (1S)-(+)-10-camsylate salt exhibits
superior photostability over (*)-10-camsylate salt. However,
(S)-(-)-amlodipine (R)-camsylate has undergone about 5% degradation, and
the known (S)-(-)-amlodipine besylate and (S)-(-)-amlodipine nicotinate
dihydrate, about 7% and 2% degradation, respectively, after 36 hours.

Also, (S)-(-)-amlodipine besylate and (S)-(-)-amlodipine (R)-camsylate
have undergone a color change of their surface from off-white to brown, and
they becomes partially melted.

The above results suggest that the inventive (S)-(-)-amlodipine
camsylate or a hydrate thereof has improved photostability as compared with

12
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(1 S)-(+)-10-Cansylate 99.9 99.9 99.9 99.9 99.8 99.7
99.7 anhydride of Ex. 2 (1 S)-(+)-10-Cansylate 99.9

WO20B/09&59 99.8 99.8 99.7 99.7 hydrate of EX. PCT/KR2667/003444

shown in FIG 4 and Table 4, (S)-(-)-an odi pi ne
()-10-cansylate hydrate as well as (S)-(-)-amn odi pi ne
(19)-(+)- 10 camsyl ate hydrate or anhydride of the

S 1l g i :
e gﬁéﬁ NS goa{hégf O@FS%M@%@%@C N Yo SPRRS Gflcotinate
(dl]&) rate), - 10 cansyl ate salt exhibits superior
photostability over ()-10-cansylate salt. However, 15
(S)-(-)-anm odi pi ne (R)-cansyl ate has under gone about
Erpdenmeantal Erampe2t Salhbilindiest (S) - (-) - anl odi pi ne
besylate and (S)-(-)-anl odi pi ne nicotinate dihydrate,
about 7% and 2% degradati on, respectively, after 36

hours. A%ﬁ&l‘mé@ﬁ{cablﬂa%wﬂit&bleeab&%’ | inloeedingt preferably has a
m odi pi pe cansyl at e . have unde

@8113?111%% Hhyeatest Fox n@ﬁ lnesuhema 18/ FL L 7, markiewlaly at the

art t V.
e B R O e A sy ﬁ%s"?“?‘lﬁ?? odppcvalie
¢hensgtuaadon poantsyafr theaamloskipioe ¢eassylater saltsdobtained Examples 1

RO, R EbB ks B en BB § e epsitel Rl QAR Rith those of
kamly)kiqmﬁe dedylaty (Ko}eaﬂl’a)ﬂénb Poblivaiion N@t 99537238l antlodipine
R OKOES S HERe AR (BADlicai0na Ny 2005-61317) and

Wé‘cﬁﬂﬁfé‘ alet?cﬁIi)ﬁle @&h%ﬁhﬁe‘ WO 200@’0?9193 At IBRSnmieB@itement
1 ng/nP at pH partjcularly at thé bhlood, pH

W e PEF oam@dt accprdinge ofqli tae y propeders ugesaritieds #hd Korean

R

?gﬁ%ﬂa\is %V? }ﬁ?&ﬁ;ﬁ%b.ﬁé@h@% é;;s cif’%sfs &ﬁg‘ é;cl%(li\ ¢SHipound in

Idaﬁelﬂ@xh O/EatExatmpBauﬁatm eamlyzmge&earsdtmatqdaseﬁtiﬂm with liquid
0S ne_bes % Korea Pat ent

IQE\B grgR Xban g@gaspzrgé %nc;lﬁ%ﬂlﬁ? gmount of each compound

based on the amount of amlodipine free base. The results are shown in

Table 5.

Table 5
(S)-(-)-amlodipine salt 12.5 mg/mé |25.0 mg/mé|50.0 mg/m|  Aver.
Besylate 2.63 2.63 2.61 2.62
Gentisate 1.03 1.03 1.02 1.03
1S)-(+)-10-
(18-(+)-10-Camsylate hydrate) ) 2.73 2.73 2.72
of Ex. 1
(R)-Camsylate of Ref. Ex. 1 3.93 3.93 3.94 3.93
+)-10- late hydrat
(+)-10-camsylate hydrate 3.42 3.51 3.67 3.54
of Ex. 3
Crystalline (R/S)-amlodipine Lo2 104 LoD 1.03
(S)-camsylate

13



genti sate (Korean Patent Application Publication No.

2005-61317) and crystalline anl odi pi ne cansyl ate (WO
waQoml/i@rB3158 Al ). The measurenent was perf or nBAT/KR2007/003444

according to the procedure described in Korean 15

Phar macopoei a whi ch conpri ses the steps of dissolving

each conpound in distilled water to saturation,

anal yz t

ol Y24 le AOHIELEhe SDIIRY OF b I () r-amplodipine

e:amsyhtam)hlgher tfwmethab@f ambacgpmbeso'ﬂatanamﬂi ippagidulars it is 2.6

Esgs dTAGel St oL BB behon i Laf, B, AReTERE Smlodipine

rghisyl#teer . Besylate 2.63 2. 63 2.61 2.62 GCentisate

1.03 1.03 1.02 1.03 (1 S)-(+)-10-Cansyl ate hydrate

2.72 2.73 2.73 2.72 of Ex. 1 (R -Cansyl ate of Ref.

§X421 Wh?l%sﬁl&ﬁ%\%n%n%ﬁ beén cﬂe@cﬁ?%@%ﬁ%qebyé&%ethe specific
. s [

ermbydigengyiipsheuld. bsazrel:ogmz_cddha 1 varzouy moditieatianst andi ghanges

i BTl By e ST B NP AE 6 5 Vi) By IS Bl within

dhersgopt ef the mvgitmn ashdefindubas thie a@p‘endledaclaﬁnbesyl at e,
and in particular, it is 2.6 tinmes higher than the
known gentisate salt or crystalline am odi pi ne
cansylate. 5 Wiile the invention has been descri bed
with respect to the specific
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enbodi nents, it should be recogni zed that various
nodi fi cati ons and changes nay be nade by those
wekidsioaehspn the art to the invention which al seCtTaR2007/003444

within the scope of the invention as defined as the
appended clai ns. 14 WD 2008/ 010659 PCT/ KR2007/ 003444
What is clained is: 1. An (S)-(-)-anl odi pi ne cansyl ate

s Jice -.,Cl Me02C COREt Canphor sul foruc
g‘zﬂgqlwa%“%hﬁﬁrz wher ei n, canphor sulfonic acid is (1
S)-(+)-10-canphor sulfonic acid or ()-10-canphor

)< (+)-10-c:
i mitd GRlSarstostile sibeiete SERRARTA UG, 73 TL ™' ©

(1S)-(+)-10-canphor sulfonic acid and its X-ray powder
diffraction spectru g maj or peaks at 20 of
4.80.2, 10.00.2, 11. 13.80.2, 14.30.2, 16.40.2,
18.20.2, 18.8-4-0.2.1%9.8D.2, 20.00.2, 20.50.2 and
23.70.2. 3. Thge6p) - (-3 -al®Qgi pi ne cansylate of claim
1, which is of an” ahgr phous fo_rgl [ﬂibrsﬁtﬂ] ic acid
(S)-(-)-an odi pi ne canmsyl at e; hyd ate"o orfmula (I1):
aa'~C nHO M c howWHz sul forric acid
NH2 wherein, canphor I"su! fonic acid is (1

gjl g ;ZW%&S{%}%W%H&&’&’% ﬁ{l{f‘g)ﬂffcqci& Lbsd( lg)-(:[l-ﬁzel' &ga&%ﬁglﬂ Sulfonic acid or
(D)-10)cappingisplfomicacwly! ate hydrate of claim 4,

wherein the canphor sulfonic acid is

(1S)-(+)-10-canphor sulfonic acid and its X-ray
jl'fl?\ggegl“l?é;(gg—@lérﬁlbcﬁﬁﬁ%t EatsyiaRvSf @bt PEMtReréin 2tk Famphor
sulfonic acid is (18)-(+)-10-camphor sulfonic acid and its X-ray powder

diffraction spectrum shows major peaks at 26 of 4.8+0.2, 10.0+0.2, 11.0+0.2,
13.8+0.2, 14.3+0.2, 16.4+0.2, 18.2+0.2, 18.8+0.2, 19.8+0.2, 20.0+0.2,
20.5+0.2 and 23.7+0.2.

3. The (S)-(-)-amlodipine camsylate of claim 1, which is of an amorphous
form.

4. An (S)-(-)-amlodipine camsylate hydrate of formula (II):

m sulfonic acid
0
RPN NHo

i

wherein, camphor sulfonic acid is (1S)-(+)-10-camphor sulfonic acid or
(£)-10-camphor sulfonic acid; and n is 1 to 2.

5. The (S)-(-)-amlodipine camsylate hydrate of claim 4, wherein the
camphor sulfonic acid is (1S)-(+)-10-camphor sulfonic acid and its X-ray
powder diffraction spectrum shows major peaks at 20 of 4.2+0.2, 7.8+0.2,

15



15 WO 2008/ 010659 PCT/ KR2007/003444 8. 30.2, 11.30.2,
11.90.2, 12.50.2, 12.90.2, 16.70.2, 17.30.2, 17.60.2,

w0 20B01®&59 20. 2+0. 2, 20.40. 2, 20.70.2, 21.30. 2, PeH/KR0®/003444
25.60.2 and 26.20.2. 6. The (S)-(-)-an odi pi ne
cansyl at e hydrate of claim4, wherein the canphor
sulfonic acid is (:L)-10- carrphor sulfonic acid and its

k
RSSO 031 {13 20 T A 3202,
1W.e602, 19. 513&1)2 206220.22, 20315022, 20,6’i9(2 221.380.20. 24.4+0.2,
20.20.2, 21.00.2 and 25.80.2. 7. A
g)%%ag%%ée%ﬂ(?%% % o%*p05| tion for trea?r]ng car di ovascul ar
di seases conprising the (S) (-)-am odi pi ne cansyl ate
t h di | ate
fédr ot B S31ar dodiplieh cHERY LS [ RGeS lagh #navherein. the

Plﬁﬁ L r
car.di oy ?ﬂﬂ% aé%ﬁs? el ¢t aghlgg ghﬁbﬁlc éﬁﬂﬁ Uit D ray powder

Hiibleaetions spectumcehayes majer @salgs @bﬂ@go%3 139.2, 4.740.2, 5.540.2,
0.3£0.2, 11.4+0.2, 12.9£0.2, 13.0+0.2, 15.2+02, 15.740.2, 16.3+0.2,

17.4£0.2, 19.0+0.2, 20.0+0.2, 20.2+0.2, 21.0+0.2 and 25.8+0.2.
7. A pharmaceutical composition for treating cardiovascular diseases
comprising the (S)-(-)-amlodipine camsylate of claim 1 or the

(S)-(-)-amlodipine camsylate hydrate of claim 4 as an active ingredient.

8. The pharmaceutical composition of claim 7, wherein the cardiovascular
disease is angina pectoris, hypertension or congestive cardioplegia.
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