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In the title compound, C14H15N3O4S, the tetrahydro-

pyrimidine ring adopts a half-boat form. There are inter-

molecular N—H� � �O hydrogen bonds and �–� stacking

interactions.

Comment

The Biginelli reaction is a three-component condensation of

ethyl acetoacetate, benzaldehyde and urea for the synthesis of

3,4-dihydropyrimidin-2(1H)-ones (abbreviated as DHPMs).

DHPMs have recently emerged as important target molecules

because of their therapeutic and pharmacological properties

(Kappe, 2000a), such as antiviral (Hurst et al., 1961), anti-

mitotic (Mayer et al., 1999), anticarcinogenic (Kato, 1984) and

antihypertensive (Atwal et al., 1991). They are also note-

worthy as calcium channel modulators (Kappe, 1998; Jauk et

al., 2000). Additionally, their particular structure has been

found in the natural marine alkaloids batzelladine A and B,

which are the first low-molecular-weight natural products

reported in the literature to inhibit the binding of HIV gp-120

to CD4 cells, so opening up a new area in the development of

AIDS therapy (Patil et al., 1995). Also, because of the close

relationship between the structure of DHPMs with that of the

known dihydropyridine calcium channel modulators of the

Hantzsch-type, intensive research has been devoted to the

synthesis of the dihydropyrimidinone nucleus; this subject was

recently reviewed (Kappe, 1993, 2000b, 2003). Since know-

ledge of the molecular geometry and the probable bioactive

structure of a compound is a prerequisite for any under-

standing of its attractive pharmacological properties, we

report here the structure of the title compound, (I), which is a

calcium antagonist.

In (I), the benzene ring (atoms C1–C6) has an orientation

such as to bisect the half-boat form of the tetrahydro-

pyrimidine ring (Fig. 1). DHPMs of this type are known to

show conformational flexibility whereby the aryl ring and the

ester group can rotate and the conformation of the tetra-

hydropyrimidine ring can change (Kappe et al., 1997; Shishkin

et al., 1997). In the crystal structure, there is an intermolecular



N—H� � �O hydrogen bond (Table 1 and Fig. 2). The molecular

packing is further stabilized by �–� stacking interactions

between the benzene rings. The C4� � �C5(1 � x, 1 � y, 1 � z)

distance is 3.412 (3) Å.

Experimental

A mixture of ethyl acetoacetate (3.12 g, 25 mmol), 3-nitro-

benzaldehyde (3.02 g, 20 mmol) and thiourea (1.83 g, 24 mmol) in

acetonitrile (25 ml) was heated under reflux for 5 h. After cooling, the

reaction mixture was poured on to crushed ice. Stirring was continued

for several minutes. The solid product, (I), was filtered, washed with

cold water, dried and recrystallized from ethanol (yield 85%; m.p.

485 K). Single crystals of (I) were grown from a chloroform solution

by slow evaporation at room temperature.

Crystal data

C14H15N3O4S
Mr = 321.35
Triclinic, P1
a = 7.4275 (14) Å
b = 9.3536 (18) Å
c = 11.290 (2) Å
� = 74.260 (3)�

� = 75.418 (3)�

� = 82.888 (3)�

V = 729.3 (2) Å3

Z = 2
Dx = 1.463 Mg m�3

Mo K� radiation
� = 0.24 mm�1

T = 293 (2) K
Prism, yellow
0.3 � 0.2 � 0.15 mm

Data collection

Bruker SMART CCD area-detector
diffractometer

’ and ! scans
Absorption correction: none
5725 measured reflections

2897 independent reflections
2556 reflections with I > 2�(I)
Rint = 0.015
�max = 27.3�

Refinement

Refinement on F 2

R[F 2 > 2�(F 2)] = 0.040
wR(F 2) = 0.113
S = 1.02
2897 reflections
201 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.0591P)2

+ 0.3089P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max < 0.001
��max = 0.32 e Å�3

��min = �0.21 e Å�3

Table 1
Hydrogen-bond geometry (Å, �).

D—H� � �A D—H H� � �A D� � �A D—H� � �A

N1—H1A� � �O2i 0.86 2.14 3.003 (2) 173

Symmetry code: (i) xþ 1; y; z.

All H atoms were positioned geometrically and refined as riding,

with C—H = 0.93–0.97 Å and N—H = 0.86 Å, and with Uiso(H) =

1.2Ueq(C,N).

Data collection: SMART (Bruker, 1998); cell refinement: SAINT-

Plus (Bruker, 1998); data reduction: SAINT-Plus; program(s) used to

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

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

ORTEP-3 for Windows (Farrugia, 1997); software used to prepare

material for publication: SHELXL97.
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Figure 1
The molecular structure of (I), showing 50% probability displacement
ellipsoids.

Figure 2
The crystal structure of (I). Dashed lines indicate hydrogen bonds.



Kappe, C. O. (2000b). Acc. Chem. Res. 33, 879–888.
Kappe, C. O. (2003). QSAR Comb. Sci. 22, 630–645.
Kappe, C. O., Fabian, W. M. F. & Semones, M. A. (1997). Tetrahedron, 53,

2803–2816.
Kato, T. (1984). Jpn Kokai Tokkyo Koho 59 190,974; Chem. Abstr. (1984), 102,

132067.
Mayer, T. U., Kapoor, T. M., Haggarty, S. J., King, R. W., Schreiber, S. I. &

Mitchison, T. J. (1999). Science, 286, 971–974.

Patil, A. D., Kumar, N. V., Kokke, W. C., Bean, M. F., Freyer, A. J., Debrossi, C.,
Mai, S., Truneh, A., Faulkner, D. J., Carte, B., Breen, A. L., Hertzberg, R. P.,
Johnson, R. K., Westley, J. W. & Potts, B. C. M. (1995). J. Org. Chem. 60,
1182–1188.

Sheldrick, G. M. (1997). SHELXL97 and SHELXS97. University of
Göttingen, Germany.

Shishkin, O. V., Solomovich, E. V., Vakula, V. M. & Yaremenko, F. G. (1997).
Russ. Chem. Bull. 46, 1941–1946.

organic papers

o5798 Begum and Vasundhara � C14H15N3O4S Acta Cryst. (2006). E62, o5796–o5798


