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The crystal structure of the title compound, C18H19N3O3S, is

formed by single molecules linked by N—H� � �O hydrogen

bonds into infinite linear chains along the ac diagonal. The

thiophene ring is nearly planar and is approximately

perpendicular to the mean plane of the 1,4-dihydropyridine

ring. The ester group has a trans geometry with respect to the

adjacent ring double bond. The dihydropyridine and pyrrole

rings are coplanar.

Comment

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

prepared and tested for cardiovascular activity. Some of them

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., 1991; Alajarin et al., 1995). In recent years, some examples

of heterocyclic rings fused to the seven-membered diazepine

ring system have been reported. Some of these compounds are

known to have psychotropic activity (DeWald et al., 1981;

Chimirri et al., 1993).

We have studied the crystal structure of the title compound,

(I), and present it here. The X-ray analysis shows that the

molecule contains a seven-membered diazepine ring fused to a

pyrrolopyridine moiety (Fig. 1). The 1,3-diazepine ring exhi-

bits a chair conformation. The displacements of atoms N6, C7

and C63 from the mean C61/C62/C64/N71 plane are 0.563 (2),

0.306 (2) and �0.721 (4) Å, respectively. The molecules are

linked by an intermolecular hydrogen bond between N1—H1

and O5(1
2 + x, 1

2 � y, 1
2 + z) [N� � �O = 2.961 (3) Å and N—

H� � �O = 153.8 (2)�]. The 1,4-dihydropyridine ring has a

conformation that is approximately half-way between that of a

shallow boat and that of a half chair. Atoms N1 and C4 lie
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0.073 (2) and 0.217 (3) Å, respectively, from the mean plane

defined by the remaining four atoms of the dihydropyridine

ring. The thiophene ring is approximately perpendicular to the

mean plane of the tricyclic part of the molecule. The dihedral

angle between the mean planes of the 1,4-dihydropyridine and

the thiophene rings is 86.69 (9)�. The ester group has a trans

geometry with respect to the adjacent ring double bond and is

rotated slightly out of the mean dihydropyridine C2/C3/C8/C9

plane, with a C2—C3—C31—O32 torsion angle of 9.0 (4)�.

The carbonyl C5 O5 bond length of 1.227 (3) Å is somewhat

longer than typical carbonyl bonds. This fact may be due to the

involvement of atom O5 in an intermolecular C—H� � �O

hydrogen bond.

Experimental

The title compound, (I), was prepared by a cyclocondensation reac-

tion of 2-formyl-1,4-dihydropyridine with 1,4-butanediamine. A

mixture of dimethyl 2-formyl-6-methyl-4-(thien-2-yl)-1,4-dihydro-

pyridine-3,5-dicarboxylate (0.74 g, 2.3 mmol) and 1,4-butanediamine

(0.20 g, 2.3 mmol) in methanol (10 ml) was treated with a catalytic

amount of potassium tert-butoxide and the mixture was refluxed for

3 h. After cooling, the resulting precipitate of the tricyclic title

compound was collected by filtration and recrystallized from

methanol. Crystals were obtained in a yield of 61% (0.50 g). Yellow

prismatic single crystals were prepared by recrystallization from a

methanol solution (m.p. 493–495 K). Analysis calculated for

C18H19N3O3S: C 60.49, H 5.36, N 11,76%; found: C 60.28, H 5.30,

N 11.59%. IR (KBr): 3266 (N—H), 2944 (C—H), 1698, 1663 (C O),

1501, 1397, 1366, 1265, 1240, 1190, 1084 cm�1; 1H NMR: � 1.77–1.93

(m, 4H, 2 � CH2), 2.40 (s, 3H, CH3), 3.50–3.59 (m, 2H, N-CH2), 3.63

(s, 3H, OCH3), 3.60–3.66 (m, 2H, CH2—N), 5.31 (s, 1H, H4), 6.82–6.90

(m, 3H, H30,40 and NH), 7.09 (t, 1H, H50, J = 3.4 Hz); EIMS, m/z: (M+,

357).

Crystal data

C18H19N3O3S
Mr = 357.42
Monoclinic, P21=n
a = 10.050 (3) Å
b = 16.492 (5) Å
c = 10.737 (5) Å
� = 101.94 (2)�

V = 1741.2 (11) Å3

Z = 4

Dx = 1.363 Mg m�3

Mo K� radiation
Cell parameters from 43

reflections
� = 40.1–44.9�

� = 0.21 mm�1

T = 298 (2) K
Prism, yellow
0.60 � 0.50 � 0.40 mm

Data collection

Stoe STADI-4 diffractometer
Profile-fitted �/2� scans
Absorption correction:  scan

(North et al., 1968)
Tmin = 0.885, Tmax = 0.921

3436 measured reflections
3436 independent reflections
2379 reflections with F 2 > 2�(F 2)

�max = 26.1�

h = �12! 12
k = 0! 20
l = 0! 13
3 standard reflections

frequency: 120 min
intensity decay: none

Refinement

Refinement on F 2

R[F 2 > 2�(F 2)] = 0.058
wR(F 2) = 0.191
S = 1.06
3436 reflections
226 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.0977P)2

+ 0.9592P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max < 0.001
��max = 0.37 e Å�3

��min = �0.37 e Å�3

Table 1
Selected geometric parameters (Å, �).

S41—C44 1.676 (4)
S41—C41 1.689 (3)
N1—C8 1.351 (3)
N1—C2 1.407 (3)
N6—C5 1.398 (3)
N6—C61 1.473 (3)

N71—C7 1.261 (3)
N71—C64 1.465 (4)
C3—C31 1.481 (4)
C3—C4 1.531 (4)
C4—C41 1.506 (4)
C7—C8 1.481 (3)

C44—S41—C41 93.10 (19)
C8—N1—C2 119.0 (2)
C5—N6—C61 119.3 (2)
C7—N71—C64 123.3 (2)

C9—C4—C3 108.3 (2)
N6—C7—C8 104.9 (2)
O31—C31—C3 122.3 (3)
C43—C42—C41 104.3 (3)

C2—C3—C4—C41 �105.8 (3)
O5—C5—C9—C8 177.7 (3)
C32—O32—C31—O31 0.0 (5)

C4—C3—C31—O31 11.2 (4)
C2—C3—C31—O32 9.0 (4)
C3—C4—C41—S41 73.2 (3)

All H atoms were positioned geometrically and treated as riding

atoms (N—H = 0.86 Å and C—H = 0.93–0.98 Å), with Uiso values set

at 1.2Ueq of the parent atom.

Data collection: DIF4 (Stoe & Cie, 1991); cell refinement: DIF4;

data reduction: REDU4 (Stoe & Cie, 1993); program(s) used to solve

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

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

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

publication: SHELXL97.
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Figure 1
The molecular structure of (I), with the atomic numbering scheme.
Displacement ellipsoids are drawn at the 50% probability level.
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