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In the title compound, C23H28N2O9, the substituted 1,4-

dihydropyridine ring has a ¯at-boat conformation. The

dihedral angle between the mean planes of the 1,4-dihydro-

pyridine and substituted phenyl rings is 88.10 (9)�. The 3-nitro

substituent on the phenyl ring is rotated from coplanarity with

the ring by only 3.2 (2)�.

Comment

A number of 4-aryl-1,4-dihydropyridine derivatives have been

prepared and tested for cardiovascular activity. Some have

been found to possess potent vasodilating activity due to their

calcium-blocking effect and are now undergoing clinical trials

or therapeutic use for the treatment of cardiovascular diseases

(Triggle et al., 1980; Natale et al., 1990; Goldmann et al., 1990;

Alajarin et al., 1995).

X-ray studies on 1,4-dihydropyridines (1,4-DHPs) have

shown a great dependence of the geometry of the skeleton on

the attached substituents, especially those in the 4 position. An

unsymmetrically substituted phenyldihydropyridine may be

oriented in either of two minimum-energy conformations, with

the substituent on the phenyl ring positioned either toward the

C3 H atom (synperiplanar, sp) (Fossheim, 1985) or away from

the C3 H atom (antiperiplanar, ap) (Rovnyak et al., 1988).

We have studied the crystal structure of 2,3-dimethyl

5-isopropyl 1-ethoxymethyl-6-methyl-4(3-nitrophenyl)-1,4-di-

hydropyridine-2,3,5-tricarboxylate, (I), and present its struc-

ture here.

The structure of (I) (Fig. 1) consists of discrete molecules.

The shortest intermolecular contact is N2� � �O8i of 3.111 (3) AÊ

[symmetry code: (i) ÿx + 1, ÿy, ÿz + 1]. The 1,4-DHP ring

has a ¯at-boat conformation with atoms N1 and C3 displaced

by 0.157 (2) and 0.343 (2) AÊ , respectively, from the base of the

boat. The sustituted phenyl ring is nearly planar and is

approximately perpendicular to the least-squares plane of the

1,4-DHP ring. The ester groups, at positions 3 and 5, are

twisted in the same direction, both having cis,cis geometry

with respect to the ring double bonds. Both carbonyl groups

are slightly rotated out of the plane de®ned by C1, C2, C3, C4,

C5 [torsion angles: C1ÐC2ÐC11ÐO4 = ÿ13.8 (4)� and C5Ð

C4ÐC19ÐO8 = ÿ5.0 (4)�].
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Experimental

The title compound was prepared according to known synthetic

methods (Hantzsch, 1882) and recrystallized from ethanol solution.

Slow evaporation of an ethanol solution yielded yellow block-shaped

crystals.

Crystal data

C23H28N2O9

Mr = 476.47
Monoclinic, P21=c
a = 9.291 (4) AÊ

b = 9.589 (3) AÊ

c = 27.175 (13) AÊ

� = 99.53 (3)�

V = 2387.6 (17) AÊ 3

Z = 4
Dx = 1.325 Mg mÿ3

Dm = 1.33 (1) Mg mÿ3

Dm measured by ¯otation in
bromoform±hexane

Mo K� radiation
Cell parameters from 25

re¯ections
� = 6.9±18.7�

� = 0.10 mmÿ1

T = 293 (2) K
Block, yellow
0.4 � 0.3 � 0.3 mm

Data collection

Syntex P21 diffractometer
�/2� scans
Absorption correction: none
5519 measured re¯ections
5519 independent re¯ections
1503 re¯ections with I > 2�(I)
�max = 27.6�

h = 0! 12
k = 0! 12
l = ÿ35! 34
2 standard re¯ections

frequency: 100 min
intensity decay: none

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.059
wR(F 2) = 0.083
S = 0.93
5519 re¯ections
313 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.0187P)2]

where P = (Fo
2 + 2Fc

2)/3
(�/�)max = 0.004
��max = 0.21 e AÊ ÿ3

��min = ÿ0.16 e AÊ ÿ3

Extinction correction: SHELXL
Extinction coef®cient: 0.0027 (2)

Table 1
Selected geometric parameters (AÊ , �).

O1ÐC7 1.350 (3)
O1ÐC6 1.391 (3)
O5ÐC11 1.321 (3)
O9ÐC19 1.331 (3)
O9ÐC20 1.450 (2)
N1ÐC1 1.380 (3)

N1ÐC5 1.408 (3)
N2ÐC15 1.474 (3)
C1ÐC2 1.320 (3)
C2ÐC3 1.487 (3)
C3ÐC4 1.523 (3)
C4ÐC5 1.339 (3)

C7ÐO1ÐC6 116.7 (3)
C1ÐN1ÐC5 118.8 (2)
O6ÐN2ÐO7 124.2 (3)
C2ÐC3ÐC4 109.0 (2)

C4ÐC3ÐC13 109.53 (17)
C5ÐC4ÐC19 121.1 (3)
C19ÐC4ÐC3 117.7 (2)
C14ÐC13ÐC3 120.1 (2)

C5ÐN1ÐC1ÐC2 ÿ15.6 (3)
C1ÐC2ÐC3ÐC4 26.8 (3)
C2ÐC3ÐC4ÐC5 ÿ27.8 (3)
C1ÐN1ÐC5ÐC4 14.2 (3)
C1ÐC2ÐC11ÐO4 ÿ13.8 (4)

C4ÐC3ÐC13ÐC14 94.1 (3)
C4ÐC3ÐC13ÐC18 ÿ84.9 (2)
C3ÐC13ÐC18ÐC17 176.5 (2)
C5ÐC4ÐC19ÐO8 ÿ5.0 (4)
C5ÐC4ÐC19ÐO9 175.5 (2)

Although most of the H atoms were located in a difference Fourier

map, all H-atom positions were calculated geometrically and these

atoms were treated as riding atoms (CÐH = 0.93±0.98 AÊ ), with Uiso

set at 1.2Ueq (1.5Ueq for methyl) of the parent atom. From repeated

crystallizations, we were unable to select a crystal of better quality

than the one used for this determination. The percentage of observed

data, collected by our diffractometer, was only 27% of the unique

data available to a �max of 27.6�. Inclusion of such a high percentage

of essentially unobserved data into the structure re®nement restricts

the precision of the results.

Data collection: Diffractometer Control Software (Syntex, 1973);

cell re®nement: Diffractometer Control Software; data reduction:

XP21 (PavelcÏõÂk, 1987); program(s) used to solve structure:

SHELXS97 (Sheldrick, 1990); program(s) used to re®ne structure:

SHELXL97 (Sheldrick, 1997); molecular graphics: ORTEPII

(Johnson, 1976); software used to prepare material for publication:

SHELXL97.
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Figure 1
A view of (I), with the atomic numbering scheme. Displacement ellipsoids
are drawn at the 30% probability level. H atoms are omitted.
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