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The title compound, C23H25NO3, was synthesized by the

reaction of 1,3-cyclohexanedione with 4-methoxy-

benzaldehyde, cyclopropylaminium chloride and NaOAc in

glycol and water. X-ray analysis reveals that the dihydro-

pyridine ring is in a distorted boat conformation.

Comment

Acridine derivatives containing the 1,4-dihydropyridine unit

belong to a special class of compounds not only because of

their interesting chemical and physical properties but also as a

result of their immense utility in the pharmaceutical and dye

industries, and they are also well known therapeutic agents

(Wysocka-Skrzela & Ledochowski, 1976; Nasim & Brychey,

1979; Thull & Testa, 1994; Reil et al., 1994; Mandi et al., 1994).

We have recently reported the synthesis of N-hydroxy-

lacridine-1,8-dione derivatives (Tu, Miao et al., 2004), and the

structures of 9-(4-hydroxy-3-methoxyphenyl)-3,3,6,6,10-

pentamethyl-1,2,3,4,5,6,7,8,9,10-decahydroacridine-1,8-dione

(Tu, Zhang & Zhu, 2004) and 10-cyclopropyl-9-(4-hydroxy-3-

methoxyphenyl)-3,3,6,6-tetramethyl-1,2,3,4,5,6,7,8,9,10-deca-

hydroacridine-1,8-dione (Tu, Zhang & Xu, 2004). We now

report the structure of the title compound, (I) (Fig. 1).

The dihydropyridine ring in (I) is in a distorted boat

conformation; in this ring, atoms N1 and C3 deviate from the

C1/C2/C4/C5 plane by 0.282 (2) and 0.441 (3) Å, respectively.

Both the cyclohexenone rings adopt sofa conformations. The

dihedral angle between the C1/C2/C4/C5 plane and the

benzene ring attached at atom C3 is 94.19 (5)�. The methoxy

group is almost in the plane of the benzene ring, with a C23—

O3—C17—C18 torsion angle of 176.90 (15)�.
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Experimental

Compound (I), was prepared by the reaction of 1,3-cyclohexanedione

(4 mmol) with 4-methoxybenzaldehyde (2 mmol), cyclopropylamium

chloride (3 mmol) and NaOAc (3 mmol) in a mixture of glycol (2 ml)

and water (1 ml) under microwave irradiation (yield 94%, m.p. 506–

507 K). Single crystals of (I) suitable for X-ray diffraction were

obtained by slow evaporation of an ethanol solution.

Crystal data

C23H25NO3

Mr = 363.44
Monoclinic, P21=c
a = 11.2668 (10) Å
b = 16.4542 (12) Å
c = 10.8049 (9) Å
� = 111.798 (2)�

V = 1859.9 (3) Å3

Z = 4

Dx = 1.298 Mg m�3

Mo K� radiation
Cell parameters from 6571

reflections
� = 3.1–27.5�

� = 0.09 mm�1

T = 193 (2) K
Block, colorless
0.50 � 0.30 � 0.20 mm

Data collection

Rigaku Mercury CCD diffract-
ometer

! scans
Absorption correction: multi-scan

(Jacobson, 1998)
Tmin = 0.959, Tmax = 0.983

20572 measured reflections

4232 independent reflections
3626 reflections with I > 2�(I)
Rint = 0.030
�max = 27.5�

h = �14! 14
k = �21! 18
l = �14! 14

Refinement

Refinement on F 2

R[F 2 > 2�(F 2)] = 0.056
wR(F 2) = 0.142
S = 1.11
4232 reflections
246 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.062P)2

+ 0.8612P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max < 0.001
��max = 0.79 e Å�3

��min = �0.30 e Å�3

Table 1
Selected geometric parameters (Å, �).

O1—C6 1.229 (2)
O2—C10 1.227 (2)
N1—C5 1.395 (2)
N1—C1 1.403 (2)
C1—C2 1.358 (2)
C1—C9 1.502 (2)
C2—C6 1.464 (2)
C2—C3 1.505 (2)
C3—C4 1.519 (2)

C4—C5 1.356 (2)
C4—C10 1.453 (2)
C5—C13 1.511 (2)
C6—C7 1.505 (2)
C7—C8 1.519 (2)
C8—C9 1.520 (2)
C10—C11 1.514 (3)
C11—C12 1.497 (3)
C12—C13 1.514 (3)

C5—N1—C1 117.76 (13)
C2—C1—N1 119.34 (14)
C2—C1—C9 123.01 (14)
N1—C1—C9 117.40 (14)
C1—C2—C6 121.09 (14)
C1—C2—C3 120.04 (14)
C6—C2—C3 118.70 (13)
C2—C3—C4 107.55 (12)
C5—C4—C10 121.42 (15)
C5—C4—C3 119.96 (14)
C10—C4—C3 118.61 (14)
C4—C5—N1 119.24 (14)
C4—C5—C13 122.69 (15)

N1—C5—C13 118.01 (15)
O1—C6—C2 121.36 (15)
O1—C6—C7 121.01 (15)
C2—C6—C7 117.59 (14)
C6—C7—C8 111.78 (14)
C7—C8—C9 111.31 (14)
C1—C9—C8 111.73 (14)
O2—C10—C4 121.93 (16)
O2—C10—C11 120.65 (17)
C4—C10—C11 117.41 (17)
C12—C11—C10 113.43 (17)
C11—C12—C13 112.09 (18)
C5—C13—C12 110.51 (16)

C1—C2—C3—C14 �89.65 (17) C23—O3—C17—C18 176.90 (15)

H atoms were treated using a riding-model approximation, with

C—H distances of 0.95–1.00 Å, and with Uiso(H) = 1.2Ueq(C) and

1.5Ueq(Cmethyl).

Data collection: CrystalClear (Rigaku Corporation, 1999); cell

refinement: CrystalClear; data reduction: CrystalStructure (Rigaku/

MSC, 2003); program(s) used to solve structure: SHELXS97 (Shel-

drick, 1997a); program(s) used to refine structure: SHELXL97

(Sheldrick, 1997a); molecular graphics: SHELXTL (Sheldrick,

1997b); software used to prepare material for publication:

SHELXTL.
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Figure 2
The molecular packing of (I), viewed along the c axis.

Figure 1
The molecular structure of (I), showing 50% probability displacement
ellipsoids and the atom-numbering scheme.
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