
organic papers

o358 Shu-Jiang Tu et al. � C18H18N2O2 DOI: 101107/S1600536801004755 Acta Cryst. (2001). E57, o358±o359

Acta Crystallographica Section E

Structure Reports
Online

ISSN 1600-5368

2-Amino-7,7-dimethyl-5-oxo-4-phenyl-5,6,7,8-tetra-
hydro-4H-chromene-3-carbonitrile

Shu-Jiang Tu,a Xu Deng,a Ya-Yin

Fang,a Ya-Mei Guo,b Miao Dub*

and Xiao-Hong Liua

aDepartment of Chemistry, Xuzhou Nomal

University, Xuzhou 221009, People's Republic

of China, and bDepartment of Chemistry,

Nankai University, Tianjin 300071, People's

Republic of China

Correspondence e-mail:

dumiao@nankai.edu.cn

Key indicators

Single-crystal X-ray study

T = 296 K

Mean �(C±C) = 0.002 AÊ

R factor = 0.038

wR factor = 0.102

Data-to-parameter ratio = 13.4

For details of how these key indicators were

automatically derived from the article, see

http://journals.iucr.org/e.

# 2001 International Union of Crystallography

Printed in Great Britain ± all rights reserved

In the molecule of the title compound, C18H18N2O2, the C7/

C8/C9/O1/C10/C11 plane forms an angle of 92.5 (4)� with the

phenyl plane. The most striking feature of the title compound

is the formation of a three-dimensional network through NÐ

H� � �N and NÐH� � �O hydrogen bonds.

Comment

Polyfunctionalized benzo-4H-pyrans are structural units of a

number of natural products (Hatakeyama et al., 1988) and,

because of their inherent reactivity, the pyran rings are

versatile synthons (Singh et al., 1996). On the other hand,

substituted benzo-4H-pyrans possess varied biological activity

(Hassanien et al., 1999). Since the stereochemistry is so

important in the rational design of new functional molecules,

we report herein the crystal structure of the title compound,

(I).

In the structure (Fig. 1) of the neutral molecule (I), the C7/

C8/C9/O1/C10/C11 plane forms an angle of 92.5 (4)� with the

phenyl plane. The nitrile group is typical [N C

1.1448 (19) AÊ ].

A notable feature of (I) is the formation of a three-

dimensional network through hydrogen bonds, as shown in

Fig. 2. These are in the normal range of weak interactions

(Sasada, 1984). The amino N2 atom of one molecule links

through H2B to the nitrile N1 atom of another molecule,

creating a dimer. The amino N2 atom of one molecule also

links through H2A to the keto O2 atom of another molecule to

form the three-dimensional framework.

Experimental

The title compound was prepared by the reaction of 2-cyano-

cinnamonitrile with 5,50-dimethyl-1,3-cyclohexanedione in ethylene

under re¯ux for 4 h. The colorless solid was puri®ed by recrystalli-

zation from ethanol to obtain single crystals suitable for X-ray

diffraction. The product was characterized by NMR, IR and

elemental analyses, giving results consistent with those in the litera-

ture (Singh et al., 1996).
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Crystal data

C18H18N2O2

Mr = 294.34
Monoclinic, P21/c
a = 11.307 (1) AÊ

b = 9.475 (1) AÊ

c = 14.919 (2) AÊ

� = 99.34 (1)�

V = 1577.1 (3) AÊ 3

Z = 4

Dx = 1.240 Mg mÿ3

Mo K� radiation
Cell parameters from 25

re¯ections
� = 3.3±15.1�

� = 0.08 mmÿ1

T = 296 (2) K
Prism, colorless
0.56 � 0.50 � 0.40 mm

Data collection

Bruker SMART 1000 diffract-
ometer

! scans
3252 measured re¯ections
2783 independent re¯ections
1942 re¯ections with I > 2�(I)
Rint = 0.013

�max = 25.0�

h = 0! 13
k = 0! 11
l = ÿ17! 17
3 standard re¯ections

every 97 re¯ections
intensity decay: 2.7%

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.038
wR(F 2) = 0.102
S = 1.02
2783 re¯ections
208 parameters
H atoms treated by a mixture of

independent and constrained
re®nement

w = 1/[�2(Fo
2) + (0.0561P)2]

where P = (Fo
2 + 2Fc

2)/3
(�/�)max = 0.001
��max = 0.19 e AÊ ÿ3

��min = ÿ0.14 e AÊ ÿ3

Extinction correction: SHELXL97
Extinction coef®cient: 0.044 (3)

Table 1
Selected geometric parameters (AÊ , �).

O1ÐC9 1.3746 (17)
O1ÐC10 1.3767 (17)
O2ÐC12 1.2219 (18)
N1ÐC16 1.1448 (19)

N2ÐC9 1.335 (2)
C8ÐC9 1.351 (2)
C10ÐC11 1.333 (2)

C9ÐO1ÐC10 118.41 (11)
N2ÐC9ÐC8 129.01 (15)
N2ÐC9ÐO1 109.64 (14)

O2ÐC12ÐC11 121.14 (15)
O2ÐC12ÐC13 121.42 (15)
N1ÐC16ÐC8 178.11 (17)

Table 2
Hydrogen-bonding geometry (AÊ , �).

DÐH� � �A DÐH H� � �A D� � �A DÐH� � �A

N2ÐH2B� � �N1i 0.875 (17) 2.156 (18) 3.021 (2) 169.8 (15)
N2ÐH2A� � �O2ii 0.88 (2) 2.13 (2) 3.006 (2) 171.6 (18)

Symmetry codes: (i) ÿx;ÿy; 1ÿ z; (ii) x; 1
2ÿ y; zÿ 1

2.

The H atoms of the amino group were located in difference

Fourier syntheses. The other H atoms were located by geometry and

included in the structure-factor calculations.

Data collection: SMART (Bruker, 1998); cell re®nement: SMART;

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

structure: SHELXS97 (Sheldrick, 1997); program(s) used to re®ne

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

ORTEPII (Johnson, 1976).
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Figure 2
The molecular packing diagram of the title complex.

Figure 1
ORTEPII view (Johnson, 1976) of the title complex with displacement
ellipsoids at the 30% probability level
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