Office de la Propriete Canadian CA 2682535 A1 2008/10/09

Intellectuelle Intellectual Property
du Canada Office (21) 2 682 535
g,lnngL%?rri‘fg:na " mfgtfy”%ya‘r’]‘; " 12 DEMANDE DE BREVET CANADIEN
CANADIAN PATENT APPLICATION
13) A1
(86) Date de depot PCT/PCT Filing Date: 2008/03/28 (51) CLInt./Int.Cl. CO7D 4071/72(2006.01)

(87) Date publication PCT/PCT Publication Date: 2008/10/09 | (71) Demandeur/Applicant:
(85) Entree phase nationale/National Entry: 2009/09/30 ESTEVE QUIMICA, S.A. ES

o ST . D (72) Inventeurs/Inventors:
(86) N° demande PCT/PCT Application No.: EP 2008/053737 BERENGUER MAIMO. RAMON. ES:

(87) N° publication PCT/PCT Publication No.: 2008/119759 MERODIO CABANILLAS, JUAN FRANCISCO, ES:

(30) Priorité/Priority: 2007/03/30 (EP0/7380086.4) MEDRANO RUPEREZ, JORGE, ES
(74) Agent: PERRY + CURRIER

(54) Titre : SOLVATE D'ACETONE D' AMLODIPINE DE PHTHALOYLE
(54) Title: ACETONE SOLVATE OF PHTHALOYL AMLODIPINE

(57) Abregé/Abstract:
The present invention Is directed to an acetone solvate of phthaloyl amlodipine, its use in the synthesis of amlodipine and a process
for its preparation which comprises dissolving phthaloyl amlodipine in acetone and cooling the mixture.

,
L
X
e
e . ViNENEE
L S S \
ity K
.' : - h.l‘s_‘.}:{\: .&. - A L~
.
A

A7 /7]
o~

C an a dg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191




woO 2008/119759 A1 I B0 D00 00 AL 0

CA 02682535 2009-09-30

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization [4

International Bureau

(43) International Publication Date
9 October 2008 (09.10.2008)

(51) International Patent Classification:
CO7D 401/12 (2006.01)

(21) International Application Number:
PCT/EP2008/053737

(22) International Filing Date: 28 March 2008 (28.03.2008)
(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:
07380086.4 30 March 2007 (30.03.2007) EP

(71) Applicant (for all designated States except US): ES-
TEVE QUIMICA, S.A. [ES/ES]; Avda. Mare de Déu de
Montserrat, 12, E-08024 Barcelona (ES).

(72) Inventors; and

(75) Inventors/Applicants (for US only): BERENGUER
MAIMO, Ramén [ES/ES]; Avda. Mare de Déu de
Montserrat, 12, E-08024 Barcelona (ES). MERODIO
CABANILLAS, Juan, Francisco [ES/ES]; Avda. Mare
de Déu de Montserrat, 12, E-08024 Barcelona (ES).
MEDRANO RUPEREZ, Jorge [ES/ES]; Avda. Mare de
Déu de Montserrat, 12, E-08024 Barcelona (ES).

(74)

(81)

(84)

(10) International Publication Number

WO 2008/119759 Al

Agent: ARIAS SANZ, Juan; ABG Patentes, S.L.,
Avenida de Burgos,, 16D Edificio Euromor, E-28036
Madrid (ES).

Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,

AQO, Al, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ, CA,
CH, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EL,
EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID,
IL, IN, IS, JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC,
LK, LR, LS, LT, LU, LY, MA, MD, ME, MG, MK, MN,
MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH,
PL, PT, RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, SV,
SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN,
LA, /M, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, 8Z, TZ, UG, ZM,
/W), Burasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, 1,
FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MT, NL,
NO, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CFE, CG,
CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:

(54) Title: ACETONE SOLVATE OF PHTHALOYL AMLODIPINE

with international search report

(57) Abstract: The present invention is directed to an acetone solvate of phthaloyl amlodipine, its use in the synthesis of amlodipine
and a process for its preparation which comprises dissolving phthaloyl amlodipine in acetone and cooling the mixture.



CA 02682535 2009-09-30

WO 2008/119759 PCT/EP2008/053737

10

15

20

ACETONE SOLVATE OF PHTHALOYL AMLODIPINE

FIELD OF THE INVENTION

The present invention is directed to an acetone solvate of phthaloyl amlodipine,

a process for its preparation and its use in the synthesis of amlodipine.

BACKGROUND OF THE INVENTION

Amlodipine besylate, also known as 2-{(2-aminoethoxy)-methyl-4-(2-
chlorophenyl)-3-ethoxycarbonyl-5-methoxycarbonyl-6-methyl-1 4-dihydropyridine}
benzene sulphonate or 3-ethyl, S-methyl 2-((2-aminoethoxy)methyl)-4-(2-
chlorophenyl)-1,4-dihydro-6-methylpyridine-3,5-dicarboxylate benzene sulphonate, is

an anti-ischemic and anti-hypertensive drug.

:
H3CO,C CO,CH,CH4

O~
H NH.,

Amlodipine besylate

A number of synthesis have been described for the synthesis of amlodipine
besylate in which the key intermediate is phthaloyl amlodipine, also known as 4-(2-
chlorophenyl)~3--ethoxycarbonyl-5-methoxycarb0nyl~6~methy1-2~(2-phtalimidoethoxy)~
methyl-1,4-dihydropyridine or 3-ethyl, 5-methyl 4-(2-chlorophenyl)-1,4-dihydro-6-
methyl-2-[(2-phthalimidoethoxy)methyl]-3,5-pyridinedicarboxylate.

Cl
H3CO,C CO,CH,CHa

L 5 ?
CH; \/\N: /Z
O

Phthaloyl amlodipine

LZ
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Thus, providing phthaloyl amlodipine in good yield and high purity is a central

1ssue 1n the synthesis amlodipine, especially for the synthesis of amlodipine besylate.

In US 4,572,909 phthaloyl amlodipine is obtained by condensation of phthalic
anhydride with the corresponding free amine or condensation of 2-chlorobenzaldehyde,
4-12-(phthalimido)ethoxy]acetoacetate and methyl 3-aminocrotonate. Purification of
phthaloyl amlodipine is carried out by precipitation from acetic acid, followed by

resuspension in methanol.

In WO00/24714 phthaloyl amlodipine is obtained by condensation between
ethyl 3-amino-4-(2-phthalimidoetoxi)crotonate and methyl 2-(2-
chlorobenzyliden)acetoacetate. Purification is carried out by recrystallization in

methanol, ethanol, 1sopropanol, toluene or xylene.

In JP20001002677 phthaloyl amlodipine is purified by recrystallization in an
organic solvent in the presence of acetic acid. In WO02053135 phthaloyl amlodipine is
purified by a first recrystallizing in acetic acid, resuspending in methanol and finally by

recrystallization from ethyl acetate.

US 6,784,297 describes a process for the synthesis of amlodipine besylate
starting from phthalic anhydride and comprising phthaloyl amlodipine as intermediate
(step d)). Phthaloyl amlodipine is subsequently purified in step €) in a two step sequence
which comprises (1) dissolving it in an organic solvent in the ratio 1:2-1:5 w/v followed
by (11) precipitation by the addition of water at 35-60°C. According to a preferred
embodiment, the solvent in step (1) is acetone. The free phthaloyl amlodipine obtained is

then transtormed into its base and then into amlodipine besylate.

The purification methods of the prior art required complicated purification

methods and are not capable of removing all the impurities to the levels required by

regulator.

BRIEF DESCRIPTION OF THE FIGURES

Figure 1 shows an X-ray powder diffractogram of the acetone solvate of the invention.

The abscissa axis shows the 20 angles and the ordinate axis shows the intensity.
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Figure 2 shows an Infrared Spectrum of the acetone solvate of the invention. The

abscissa axis shows the frequency (cm™) and the ordinate axis shows the transmittance

(YoT).

SUMMARY OF THE INVENTION

The inventors have now surprisingly found that the provision of an acetone
solvate of phthaloyl amlodipine provides an excellent method for the purification of
phthaloyl amlodipine.

Recrystallization of phthaloyl amlodipine from acetone and further cooling
provides an acetone solvate of phthaloyl amlodipine with high purity and yield, and
without the need of using complicated work-up methods. Additionally, said acetone
solvate of phthaloyl amlodipine shows a high degree of crystallinity, which makes 1t
easy to manipulate and store. The acetone solvate of phthaloyl amlodipine of the
invention has excellent solubility and may be used to obtain amlodipine with high
purity.

Thus, according to a first aspect, the present invention 1s directed to an acetone
solvate of  3-ethyl, 5-methyl 4-(2-chlorophenyl)-1,4-dihydro-6-methyl-2-[(2-
phthalimidoethoxy)methyl]-3,5-pyridinedicarboxylate.

Cl
H5CO,C CO,CH,CH3

Acetone solvate of Phthaloyl amlodipine

According to a second aspect, the present invention 1s directed to a process for
the synthesis of said acetone solvate of 3-ethyl, 5-methyl 4-(2-chlorophenyl)-1,4-
dihydro-6-methyl-2-[(2-phthalimidoethoxy)methyl]-3,5-pyridinedicarboxylate ~ which

COmprises
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a) dissolving 3-ethyl, 5-methyl 4-(2-chlorophenyl)-1,4-dihydro-6-methyl-2-[(2-
phthalimidoethoxy)methyl]-3,5-pyridinedicarboxylate  in  acetone at a
temperature comprised between above 20°C and reflux; and

b) cooling the mixture to a temperature comprised between -10° C and 20°C in

5 order to precipitate the acetone solvate of 3-ethyl, 5-methyl 4-(2-chloropheny!)-
I ,4-dihydro-6-methyl-2-[(2-phthalimidoethoxy)methyl]-3,5-
pyridinedicarboxylate.

According to a third aspect, the present invention is directed to the use of said

acetone solvate of 3-ethyl, 5-methyl 4-(2-chlorophenyl)-1,4-dihydro-6-methyl-2-[(2-

10 phthalimidoethoxy)methyl]-3,5-pyridinedicarboxylate for the synthesis of 3-ethyl, 5-
methyl  2-((2-aminoethoxy)methyl)-4-(2-chlorophenyl)-1,4-dihydro-6-methylpyridine-
3,5-dicarboxylate , its salts or solvates thereof, preferably its benzene sulphonate salt

(amlodipine besylate).

15 DETAILED DESCRIPTION OF THE INVENTION

Synthesis of the acetone solvate of phthaloyl amlodipine

Contrary to the method described in US 6,784,297, the method of the invention

does not comprise the addition of water. Instead, once the phthaloyl amlodipine is
dissolved in acetone, the mixture is allowed to cool to a temperature comprised between
20 -10° C and 20°C. The inventors have found that in this range of temperatures, the
desired acetone solvate of phthaloyl amlodipine is readily obtained in good yields and
high purity. According to a preferred embodiment, the mixture is cooled in step b) at a
temperature comprised between -5°C and 5°C.
It has been observed that excellent results are obtained when cooling in step b) is
25 pertormed in two steps. According to a preferred embodiment, cooling in step b) is
performed in two steps: a first cooling to a temperature comprised between above 5°C
and 20°C and a second cooling to a temperature comprised between -10°C and 5°C.
According to a preferred embodiment, said first cooling comprises a temperature
between 7°C and 15°C.
30 According to a preferred embodiment, said first cooling comprises a temperature

between 10°C and 15°C.
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According to a preferred embodiment, said first cooling comprises a temperature
between 8°C and 12°C.

According to a preferred embodiment, said second cooling comprises a
temperature between 0°C and 5°C.

The temperature to which phthaloyl amlodipine is heated or the concentration of
phthaloyl amlodipine in step a) of the process is not critical. The only requirement is
that phthaloyl amlodipine is dissolved. Therefore, the higher the temperature and/or the
lower the concentration, the more readily, phthaloyl amlodipine is dissolved.

According to a preferred embodiment, the temperature in step a) is comprised
between 30°C and reflux. According to another preferred embodiment, the temperature
In step a) 1s comprised between 40°C and reflux.

According to a preferred embodiment, the concentration of phthaloyl
amolodipine in step a) 1s comprised between 0.02 and 0.3 g/ml, preferably between 0.04
and 0.2 g/ml.

The above mentioned process requires no seeding with preformed crystals of the
acetone solvate of phthaloyl amlodipine. However, the process of the invention may
also include such possibility. Thus, according to a preferred embodiment, the process of
the invention comprises the additional step, between step a) and step b), of seeding the
mixture with a crystal of an acetone solvate of 3-ethyl, 5-methyl 4-(2-chlorophenyl)-
I,4-dihydro-6-methyl-2-[(2-phthalimidoethoxy)methyl]-3,5-pyridinedicarboxylate.

Such preferred embodiment comprises the following steps:

a) dissolving 3-ethyl, 5-methyl 4-(2-chlorophenyl)-1,4-dihydro-6-methyl-2-[(2-
phthalimidoethoxy)methyl]-3,5-pyridinedicarboxylate in  acetone at a
temperature comprised between above 20°C and reflux:

b) seeding the mixture with a crystal of an acetone solvate of 3-ethyl, 5-methyl 4-
(2-chlorophenyl)-1,4-dihydro-6-methyl-2-[(2-phthalimidoethoxy)methyl]-3,5-
pyridinedicarboxylate in order to precipitate the acetone solvate: and

¢) cooling the mixture to a temperature comprised between -10° C and 20°C in
order to 1solate the acetone solvate of 3-ethyl, 5-methyl 4-(2-chlorophenyl)-1,4-
dihydro-6-methyl-2-[(2-phthalimidoethoxy)methyl]-3,5-pyridinedicarboxylate.

According to another preferred embodiment, the process comprises
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a) dissolving 3-ethyl, 5-methyl 4-(2-chlorophenyl)-1,4-dihydro-6-methyl-2-[(2-
phthalimidoethoxy)methyl]-3,5-pyridinedicarboxylate in  acetone at a
temperature comprised between 50°C and reflux;

b) cooling the mixture to a temperature comprised between 30°C and 45°C;

¢) seeding the mixture with a crystal of the acetone solvate of 3-ethyl, 5-methyl 4-
(2-chlorophenyl)-1,4-dihydro-6-methyl-2-[(2-phthalimidoethoxy)methyl]-3,5-
pyridinedicarboxylate in order to precipitate the acetone solvate; and

d) cooling the mixture to a temperature comprised between -10° C and 20°C in
order to isolate the acetone solvate of 3-ethyl, 5-methyl 4-(2-chlorophenyl)-1,4-
dihydro-6-methyl-2-[(2-phthalimidoethoxy)methyl]-3,5-pyridinedicarboxylate.

The process of the invention provides phthaloyl amlodipine with high purity,
even with regard to impurities which are difficult to remove with other purification
methods. For example, in the process described example 1 below, phthaloyl amlodipine
1s obtained in 70% yield and a purity of 98.6%. Said process comprises the steps of a)
condensation between (Z)-methyl 2-(2-chlorobenzylidene)-3-oxobutanoate and ethyl 3-
amino-4-[2-(phthalimido)ethoxy]crotonate, and b) isolation of phthaloyl amlodipine.

One of the main impurities obtained is impurity HA

Ci
O EtOOC COOEt O
(Lo
O O
impurity HA

that 1S, 4-(2-Chloro-phenyl)-2,6-bis-[2-(1,3-dioxo-1,3-dihydro-isoindol-2-yl)-
ethoxymethyl]-1,4-dihydro-pyridine-3,5-dicarboxylic acid diethyl ester or ethyl 2,6-
bis[2-(phthalimidoethoxy)methyl]-4-(2-chlorophenyl)-1,4-dihydro-3,5-pyridine
dicarboxylate (named “impurity HA” for the purposes of the present invention). As
shown in examples 4 to 10, the provision of the acetone solvate of phthaloyl amlodipine
significantly reduces the levels of impurity HA.

The concentration of other impurities is also significantly reduced when forming

the acetone solvate of phthaloyl amlodipine.
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Characterization of the acetone solvate of phthaloyl amlodipine

The acetone solvate of phthaloyl amlodipine obtainable by the process of the
invention was characterized by X-ray powder diffractogram, thermogravimetric analysis
(TG), differential scanning calorimetry (DSC) and infrared spectrum (IR).

X-Ray diffractograms were obtained using a PANalytycak X Pert PRO MPD
diffractometer with a goniometer 6/6, radiation CuKo, A = 1.5406A

The DSC measurements were carried out at a scan rate of 2 °C/minute from
40°C to 170°C with a Mettler Toledo DSC822°¢

Thermogravimetric analysis measurements were carried out at a scan rate of 5
°C/minute from 25 °C to 200 °C with a Mettler Toledo TGA/STDA 851°¢.

Fourier transform infrared spectra were acquired on a Perkin Elmer Spectrum

One. Sample preparations were performed as KBr disk.

X-ray powder diffractogram

The acetone solvate of phthaloyl amlodipine shows an X-ray powder diffractogram
having relevant peaks expressed as 20 angles at about 10.2, 12.1, 13.0, 13.9, 15.3, 17.5.
9.7, 20.6, 22.7, 23.5 and 24.4°. A complete X-ray powder diffractogram is shown in
figure 1 and a complete peak pattern is shown in table 1 (peaks with an intensity below

5% are not shown).

Table 1

Pos. (°2Th.) | d (A) Re!,/gl t.

02 [ 86 | &
: 36

14

82

95

6.8
25
61
100
161
163

7.3

16.] 18

163 | 54
170 | 52 19
17.3 5.1 7
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The acetone solvate of phthaloyl amlodipine obtainable by the process of the

invention shows an endothermal peak around 80°C, between 75°C and 85°C.

Thermogravimetric analysis
The acetone solvate of phthaloyl amlodipine obtainable by the process of the
invention shows a total weight loss of about 10.4%, between 7 and 12% w/w. The

theoretical acetone content of a sample is 9.7%.

Infrared Spectrum (IR)

The acetone solvate of phthaloyl amlodipine showed an IR spectrum having
relevant peaks expressed in cm’ at about 3361, 2949, 1769, 1714, 1693, 1644, 1601,
1484, 1433, 1421, 1394, 1363, 1343, 1311, 1287, 1213, 1118, 1102, 1042, 1025, 727,

530 cm-1. A complete IR i1s shown in figure 2.

Use of the acetone solvate of phthaloyl amlodipine

As mentioned above, the acetone solvate of phthaloyl amlodipine is obtained in
high yields and excellent purity. The acetone solvate can then be readily liberated in

order to obtain free phthaloyl amlodipine or it can be used directly.

Theretfore, the acetone solvate of phthaloyl amlodipine is an excellent
ntermediate for the synthesis of amlodipine [3-ethyl, S-methyl 4-(2-chlorophenyl)-1,4-
dihydro-6-methyl-2-(2-amino-ethoxymethyl)-3,5-pyridinedicarboxylate], its salts or

solvates thereof.

Ci
H3CO-C CO,Et
]
N O NH,
H
Amlodipine

According to a preferred embodiment, phthaloyl amlodipine is used for the

synthesis of 3-ethyl, S5-methyl 2-((2-aminoethoxy)methyl)-4-(2-chlorophenyl)-1,4-
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dihydro-6-methylpyridine-3,5-dicarboxylate benzene sulphonate, that is, amlodipine
besylate.

For example, the acetone solvate of phthaloyl amlodipine may be used as the
starting material in the synthesis of amlodipine following any of the methods described

in the prior art. For example, amlodipine besylate may be obtained using the acetone

solvate of phthaloyl amlodipine by the method described US 6,784,297.

EXAMPLES

Example 1: Preparation of phthalovl amlodipine

i | (A
‘/gg\oﬂcm \\‘/\Ct Y\Ci
| O ; |
| l ,’H : MQOOC\/\ " COOEt
o ; %
HgN/\/ \/A\\N/j\-> - MeOOC / — - J |§ ) ;?
' f AN $ . ]
% ! \ ; CH/\;\?E//\/ \/\N/\

3
/\ “% ' | 5
O ,

Methyl 2-(2-chlorobenzyliden)acetoacetate (40.6 g; 169.9 mmol) was condensed with
ethyl 3-amino-4-[2-(phthalimido)ethoxy]crotonate (51.5 g; 161.8 mmol) in 2-propanol
(160 ml) under reflux for Il hours. Methanol (103 ml) was added and mixture was
cooled to 5/0 °C. The solid was filtered off and dried at 40 °C. Phthaloyl Amlodipine
(60.7 g, purity: 98.6%; 0.86% of impurity HA) was obtained.

Preparation of the acetone solvate of phthaloyl amlodipine
Examples 2 and 3 illustrate the method of synthesis of the acetone solvate of phthaloyl

amlodipine.

Example 2 (Preparation of solvate without seeding)

Phthaloyl amlodipine (10 g, purity: 95.4%) was dissolved in 50 ml of acetone under
reflux. Once solution was complete, it was cooled slowly to 15/10 °C. Then the solution
was cooled to 5/0 °C and the solid was filtered off and washed with cold acetone.

The product was dried under vacuum. Yield of Phthaloyl amlodipine acetone solvate:

9.2 g. Purity: 98.9%.
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'"H-NMR (400 MHz, DMSO-ds) o(ppm): 8.29 (broad singlet, 1H); 7.85 (m, 4H); 7.27
(dd, J: 7.7 Hz, J’: 1.8 Hz, 1H); 7.24 (dd, J: 7.7 Hz, J’: 1.3 Hz, 1H); 7.20 (dt, J: 7.2 Hz,
J7: 1.3 Hz, 1H); 7.10 (dt, J: 7.2 Hz, J’: 1.8 Hz, 1H); 5.23 (s, 1H); 4.63 (d, J: 14.2 Hz,
1H); 4.50 (d, J: 14.2 Hz, 1H); 3.92 (m, 2H); 3.82 (m, 2H); 3.70 (m, 2H); 3.47 (s, 3H);
2.19 (s, 3H); 2.08 (s, 6H); 1.07 (t, J: 7.1 Hz, 3H).

IR 3361, 2949, 1769, 1714, 1693, 1644, 1601, 1484, 1433, 1421, 1394, 1363, 1343,
1311, 1287, 1213, 1118, 1102, 1042, 1025, 727, 530 cm-'

Example 3 (solvate with seed)

Phthaloyl amlodipine (10 g, purity: 98.6%) was dissolved in 60 ml of acetone under
reflux. Then the solution 1s cooled to 45/30 °C and seeded with Phthaloyl amlodipine
acetone solvate to allow precipitation. The suspension was then cooled to 5/0 °C,
filtered off and washed with cold acetone. The solid was dried under vacuum. Yield of

Phthaloyl amlodipine acetone solvate: 10.5 g. Purity: 99.9%.

Examples 4 to 10
The following examples 4 to 6 further illustrate the method of synthesis of the acetone

solvate of phthaloyl amlodipine. The comparative examples (examples 7 to 10)
correspond to examples 1 to 4 of US 6,784,297, respectively, and have been prepared
for comparative purposes. As shown in examples 7 to 10 below, the process according
to US 6,784,297 does not provide the acetone solvate of phthaloyl amlodipine.

In order to compare the purity of the compounds obtained by the method of the
invention, the levels of impurity HA have been measured in examples 4 to 10. As
shown below, the provision of the acetone solvate of phthaloyl amlodipine according to
the present invention yields a final product with higher levels of purity compared to the
method disclosed in US 6,784,297. A similar trend has been observed with other

impurities.

Example 4 (Preparation of solvate without seed)
Phthaloyl amlodipine (10 g, purity: 95.4%; 1.06% of impurity HA) was dissolved in 50

ml ot acetone under reflux. Once solution was complete, it was cooled slowly to 15/10

°C. Then the solution was cooled to 5/0 °C and the solid was filtered off and washed

with cold acetone.
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The product was dried under vacuum at room temperature.
Yield of Phthaloyl amlodipine acetone solvate: 9.2 g.

DSC peak: 79.3 °C.

Purity: 98.9%:; 0.08% of impurity HA.

Example S (Preparation of solvate without seed)
Phthaloyl amlodipine (10 g, purity: 92.8%; 1.90% of impurity HA) was dissolved in

173 ml of acetone at 32 °C. Once solution was complete, it was cooled to 12/8 °C until
precipitation. Then the slurry was cooled to 5/0 °C and the solid was filtered off and
washed with cold acetone.

The product was dried under vacuum at room temperature.

Yield of Phthaloyl amlodipine acetone solvate: 8.2 g.

DSC peak: 79.1 °C.

Purity: 99.5%; 0.14% of impurity HA.

Example 6 (Preparation of solvate with seed)
Phthaloyl amlodipine (10 g, purity: 98.6%; 0.86% of impurity HA) was dissolved in 60

ml of acetone under reflux. Then the solution 1s cooled to 45/30 °C and seeded with
Phthaloyl amlodipine acetone solvate to allow precipitation. The suspension was then
cooled to 5/0 °C and water (5 ml) was added. The solid was filtered off, washed with
acetone and dried under vacuum at room temperature.

Yield of Phthaloyl amlodipine acetone solvate: 10.4 g (8.1% w/w of acetone).

DSC peak: 81.3 °C.

Purity: 99.94%; 0.01% of impurity HA.

Comparative Examples

Example 7 (Example 1 of US6784297)
Phthaloyl amlodipine (10 g, purity: 98.6%; 0.86% of impurity HA) was dissolved in 35

ml of acetone at reflux and cooled to 45 °C. Water (10 ml) was slowly added to
precipitate the product which was cooled to 5/0 °C and dried under vacuum at room

temperature.
Yield: 9.3 g (<0.3% w/w of acetone).
DSC peak: 135.8 °C.
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Purity: 99.0%. 0.83% of impurity HA

Example 8 (Example 2 ot US6784297)
Phthaloyl amlodipine (10 g, purity: 98.6%; 0.86% of impurity HA) was dissolved in 50

ml of acetone at 45 °C and 14 ml of water was slowly added to precipitate the product
which was cooled to 5/0 °C and dried under vacuum.

Yield: 9.5 g (<0.3% w/w of acetone).

DSC peak: 135.5 °C.

Purity: 98.9%. 0.84% of impurity HA

Example 9 (Example 3 of US6784297)
Phthaloyl amlodipine (10 g, purity: 98.6%; 0.86% of impurity HA) was slurried in 25

ml of acetone, heated to reflux for 15 min and cooled to 45 °C. Water (9 ml) was slowly
added to precipitate the product which was cooled to 5/0 °C and dried under vacuum at
room temperature.

Yield: 9.5 g (<0.3% w/w of acetone).

DSC peak: 136.3 °C.

Purity: 99.2%. 0.60% of impurity HA

Example 10 (Example 4 of US6784297)
Phthaloyl amlodipine (10 g, purity: 98.6%; 0.86% of impurity HA) was dissolved in 50

ml of acetone at 45 °C and 15 ml of water was slowly added to precipitate the product
which was cooled to 5/0 °C and dried under vacuum at room temperature.

Yield: 8.7 g (<0.3% w/w of acetone).

DSC peak: 135.5 °C.

Purity: 99.0%. 0.83% of impurity HA

Results obtained in example 4 to 10 are summarized 1n table |
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Table 1
] SMng Experimental B Analytical data
Phthaloyl
Amlodipine _ s
Example | Purity | Impurity Ratio Reaction Ist 2nd DSC | Punty | Impunty
Yo HA, % acetone/ Temp | Cooling | Cooling | Peak %o HA, %
Phthaloyl Temp Temp | (°C)
Amlodipine |
10-
4 95.4 1.06 1:5 Reflux 15°C 5-0°C | 79.3 | 98.9 0.08
No seed
5 | 928 | 1.90 1:17 30c | 31FC 5o | 791 | 995 | 0.14
. No seed |
6 98.6 0.86 1:6 Reflux
1:3.5 Reftlux
* [ 45°C +
1:5 " H,0
1:2.5 Reflux
(5 45°C +

H,0O
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CLAIMS
.- Acetone solvate of 3-ethyl, 5-methyl 4-(2-chlorophenyl)-1,4-dihydro-6-methyl-2-
[(2-phthalimidoethoxy)methyl]-3,5-pyridinedicarboxylate.

2.- An acetone solvate of 3-ethyl, 5-methyl 4-(2-chlorophenyl)-1,4-dihydro-6-methyl-2-
[(2-phthalimidoethoxy)methyl]-3,5-pyridinedicarboxylate, characterized by an X-ray

powder diffractogram pattern having peaks expressed as 20 angles at about 10.2, 12.1,

13.0,13.9, 15.3,17.5, 19.7, 20.6, 22.7, 23.5 and 24 .4°.

3.- An acetone solvate of 3-ethyl, 5-methyl 4-(2-chlorophenyl)-1,4-dihydro-6-methyl-2-
[(2-phthalimidoethoxy)methyl]-3,5-pyridinedicarboxylate according to claim 2 which

shows an X-ray powder diffractogram substantially similar to that shown in Figure 1.

4.- An acetone solvate of 3-ethyl, 5-methyl 4-(2-chlorophenyl)-1,4-dihydro-6-methyl-2-
[(2-phthalimidoethoxy)methyl]-3,5-pyridinedicarboxylate according to any of the
previous claims, wherein the weight loss after a thermogravimetric analysis 1s

comprised between 7 and 12% w/w.

5.- An acetone solvate of 3-ethyl, 5S-methyl 4-(2-chlorophenyl)-1,4-dihydro-6-methyl-2-
[(2-phthalimidoethoxy)methyl]-3,5-pyridinedicarboxylate according to any of the
previous claims, having an endotherm peak in a differential scanning calorimetry

diagram at a temperature comprised between 75°C and 85°C.

6.- An acetone solvate of 3-ethyl, 5-methyl 4-(2-chlorophenyl)-1,4-dihydro-6-methyl-2-
[(2-phthalimidoethoxy)methyl]-3,5-pyridinedicarboxylate according to any of the

previous claims, characterized by an IR spectrum having relevant peaks expressed in

cm’ at about 3361, 2949, 1769, 1714, 1693, 1644, 1601, 1484, 1433, 1421, 1394, 1363,
1343, 1311, 1287, 1213, 1118, 1102, 1042, 1025, 727, 530.

7.- An acetone solvate of 3-ethyl, 5-methyl 4-(2-chlorophenyl)-1,4-dihydro-6-methyl-2-
[(2-phthalimidoethoxy)methyl]-3,5-pyridinedicarboxylate according to any of the
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previous claims which shows an IR spectrum substantially similar to that shown in

Figure 2.

8.- Process for the synthesis of an acetone solvate of 3-ethyl, 5-methyl 4-(2-
chlorophenyl)-1,4-dihydro-6-methyl-2-[(2-phthalimidoethoxy)methyl]-3,5-
pyridinedicarboxylate as defined in any of claims 1 to 7 which comprises
a) dissolving 3-ethyl, S5-methyl 4-(2-chlorophenyl)-1,4-dihydro-6-methyl-2-[(2-
phthalimidoethoxy)methyl]-3,5-pyridinedicarboxylate in acetone at a temperature
comprised between above 20°C and retlux; and

b) cooling the mixture to a temperature comprised between -10° C and 20°C.

9.- Process according to claim 8, wherein the temperature in step a) i1s comprised

between 30°C and reflux.

10.- Process according to any of claims 8 and 9, wherein the temperature in step a) 1s

comprised between 40°C and reflux.

[1.- Process according to any of claims 8 to 10, wherein the concentration of phthaloyl

amlodipine in step a) is comprised between 0.02 and 0.3 g/ml.

12.- Process according to any of claims 8 to 11, wherein cooling in step b) is performed
in two steps: a first cooling to a temperature comprised between above 5°C and 20°C

and a second cooling to a temperature comprised between -10°C and 5°C.

13.- Process according to claim 12, wherein said first cooling comprises a temperature

between 7°C and 15°C.

14.- Process according to any of claims 12 and 13, wherein said first cooling comprises

a temperature between 10°C and 15°C.

15.- Process according to any of claims 12 and 13, wherein said first cooling comprises

a temperature between 8°C and 12°C.
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16.- Process according to any of claims 12 to 15, wherein said second cooling

comprises a temperature between 0°C and 5°C.

17.- Process according to any of claims 8-11, which comprises the additional step
between step a) and step b) of seeding the mixture with a crystal of an acetone solvate
of 3-ethyl, 5-methyl 4-(2-chlorophenyl)-1,4-dihydro-6-methyl-2-{(2-
phthalimidoethoxy)methyl]-3,5-pyridinedicarboxylate.

18.- Process according claim 17, wherein

a) the  3-ethyl, S5-methyl  4-(2-chlorophenyl)-1,4-dihydro-6-methyl-2-{(2-
phthalimidoethoxy)methyl]-3,5-pyridinedicarboxylate 1s dissolved in acetone at a
temperature comprised between 50°C and retlux;

b) the mixture is cooled to a temperature comprised between 30°C and 45°C;

¢) seeded with a crystal of the acetone solvate of 3-ethyl, 5-methyl 4-(2-
chlorophenyl)-1,4-dihydro-6-methyl-2-[(2-phthalimidoethoxy)methyl]-3,5-
pyridinedicarboxylate; and

d) cooled to a temperature comprised between -10° C and 20°C.

19.- Process according to claim 8, wherein the mixture is cooled in step b) at a

temperature comprised between -5°C and 5°C.

20.- Use of an acetone solvate of 3-ethyl, 5-methyl 4-(2-chlorophenyl)-1,4-dihydro-6-
methyl-2-[(2-phthalimidoethoxy)methyl]-3,5-pyridinedicarboxylate as defined in any of
claims 1 to 7 for the synthesis of 3-ethyl, S-methyl 4-(2-chlorophenyl)-1,4-dihydro-6-
methyl-2-(2-amino-ethoxymethyl)-3,5-pyridinedicarboxylate, 1its salts or solvates

thereof.

21.- Use according to claim 20, for the synthesis of 3-ethyl, 5-methyl 2-((2-
aminoethoxy)methyl)-4-(2-chlorophenyl)-1,4-dihydro-6-methylpyridine-3,5-

dicarboxylate benzene sulphonate.
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FIGURE 1



CA 02682535 2009-09-30

WO 2008/119759 PCT/EP2008/053737
2/2
70.5
65 \(\ | | J /w
60 _ /\ W AW
55 I ﬂ |
50 ., ﬁ / # ’ '

? NH | ‘
? fi A

1 O

7’2 ¥ T ? T T H t
40040,0 3000 2000 1 560 000 400,0

FIGURE 2



	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - claims
	Page 18 - claims
	Page 19 - claims
	Page 20 - drawings
	Page 21 - drawings

