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The title compound, C28H27ClN2O7�0.5C4H10O, was synthe-

sized from ethyl 3-amino-4-[2-(phthalimido)ethoxy]crotonate

and methyl 2-(2-chlorobenzylidene)acetoacetate by the

Hantzsch reaction. The dihydropyridine ring is not planar,

but adopts a boat conformation. The dihedral angle between

the phthalimide and 2-chlorophenyl ring planes is 66.0 (3)�.

Comment

Amlodipine is a 1,4-dihydropyridine derivative with potent

calcium antagonist and vasodilator properties, and is an

important drug in the treatment of angina and hypertension

(Zanchetti et al., 2001; Cross et al., 1993). It can be prepared

from the title compound, (I), by deprotection (Arrowsmith et

al., 1986). The title compound was synthesized from ethyl 3-

amino-4-[2-(phthalimido)ethoxy]crotonate and methyl 2-(2-

chlorobenzylidene)acetoacetate by the Hantzsch reaction (Jie,

2003), which is the usual way for preparing 1,4-dihydro-

pyridine derivatives. The molecular structure of (I) is illu-

strated in Fig. 1.

The dihydropyridine ring is not planar, but adopts a boat

conformation. The phthalimide unit is effectively planar, with

a mean deviation of 0.0126 (2) Å of all contributing atoms

from the mean plane. The dihedral angle between the

phthalimide unit and the 2-chlorophenyl ring is 66.0 (3)�.

Experimental

Ethyl 3-amino-4-[2-(phthalimido)ethoxy]crotonate (1.2 g, 5 mmol)

and methyl 2-(2-chlorobenzylidene)acetoacetate (1.6 g, 5 mmol) in

ethanol (30 ml) were heated under reflux for 20 h. The ethanol was

evaporated off and diethyl ether (30 ml) was added to the distillation

residue. After stirring for 1 h, a brown solid was obtained and was

recrystallized from methanol to give the title compound. 1H NMR

(CDCl3): � 1.16 (t, 3H, J = 7.25 Hz), 2.43 (s, 3H), 3.61 (s, 3H), 3.76 (m,

2H), 4.02 (m, 4H), 4.68 (dd, 2H, J = 16.0, 39.5 Hz), 5.37 (s, 1H), 7.02–

7.36 (m, 4H), 7.76–7.90 (m, 4H). Recrystallization from diethyl ether

over 2 d at ambient temperature gave colorless single crystals of (I)

suitable for X-ray analysis.
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Crystal data

C28H27ClN2O7�0.5C4H10O
Mr = 576.03
Monoclinic, C2=c
a = 32.134 (5) Å
b = 10.8983 (15) Å
c = 22.339 (3) Å
� = 132.932 (2)�

V = 5727.8 (14) Å3

Z = 8

Dx = 1.336 Mg m�3

Mo K� radiation
Cell parameters from 2931

reflections
� = 2.5–22.2�

� = 0.19 mm�1

T = 293 (2) K
Block, colorless
0.26 � 0.24 � 0.20 mm

Data collection

Bruker SMART CCD area-detector
diffractometer

’ and ! scans
Absorption correction: multi-scan

(SADABS; Bruker, 1997)
Tmin = 0.947, Tmax = 0.964

15982 measured reflections

5874 independent reflections
2970 reflections with I > 2�(I)
Rint = 0.043
�max = 26.4�

h = �40! 36
k = �13! 7
l = �26! 27

Refinement

Refinement on F 2

R[F 2 > 2�(F 2)] = 0.047
wR(F 2) = 0.138
S = 0.99
5874 reflections
391 parameters
H atoms treated by a mixture of

independent and constrained
refinement

w = 1/[�2(Fo
2) + (0.0551P)2

+ 2.3127P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max < 0.001
��max = 0.26 e Å�3

��min = �0.30 e Å�3

Table 1
Selected geometric parameters (Å, �).

Cl1—C1 1.735 (3)
O1—C9 1.338 (3)
O1—C10 1.440 (3)
O2—C9 1.200 (3)
O3—C15 1.348 (3)

O3—C16 1.451 (3)
O4—C15 1.212 (3)
O5—C18 1.413 (3)
O5—C19 1.413 (3)
N2—C20 1.453 (3)

C9—O1—C10 116.80 (19)
C15—O3—C16 115.86 (19)
C18—O5—C19 113.56 (18)
C13—N1—C11 122.8 (2)

C14—C7—C6 112.61 (18)
C8—C7—C6 109.82 (18)
N2—C20—C19 112.3 (2)

The diethyl ether solvent molecule exhibits orientational disorder

such that the atom sites O9, C29, C30, C31 and C32 are very close to

one another. The disordered diethyl ether was constrained with C—C

bond lengths of 1.54 Å, C—O bond lengths of 1.45 Å, and with

occupancies of 0.656 and 0.344. H atoms were positioned geome-

trically, with C—H = 0.93–0.98 Å, and refined as riding, with Uiso(H) =

1.2Ueq(carrier).

Data collection: SMART (Bruker, 1997); cell refinement: SAINT

(Bruker, 1997); data reduction: SAINT; program(s) used to solve

structure: SHELXS97 (Sheldrick, 1997); program(s) used to refine

structure: SHELXL97 (Sheldrick, 1997); molecular graphics:

SHELXTL (Bruker, 1997); software used to prepare material for

publication: SHELXTL.
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Figure 1
The molecular structure of (I), drawn with 30% probability ellipsoids. H
atoms are drawn as spheres of arbitrary radius. One of the disorder
components for the solvent has been omitted.

Figure 2
The crystal structure of (I), viewed along the b axis. One of the disorder
components for the solvent has been omitted.
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