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Ethyl 3-amino-1-(4-chlorophenyl)-1H-benzolf]-

chromene-2-carboxylate

The title compound, C,,H3CINO;, was synthesized by the
reaction of 2-naphthol with ethyl 2-cyano-3-(4-chlorophenyl)-
acrylate in the presence of triethylbenzylammonium chloride
in water. X-ray analysis reveals that the pyran ring adopts a
boat conformation.

Comment

4H-Chromene is a construction unit of some natural products.
4H-Chromenes with amino and cyano groups are also the
synthons of some special natural products (Hatokeyama et al.,
1998; O’Callaghan & McMurry, 1995). We have reported the
synthesis of some 4H-chromene derivatives (Shi et al., 2002;
Zhuang et al., 2002). As part of our program aimed at devel-
oping new and environmentally friendly methodologies for
the preparation of fine chemicals (Shi et al., 2003), we have
synthesized the title compound, (I), in water and report here
its X-ray crystal structure.
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The title compound is shown in Fig. 1. The bond lengths and
angles in (I) have normal values (Table 1). The pyran ring
adopts a boat conformation: atoms C15, C16, C18 and C19
form the least-squares plane, while atoms O1 and C17 deviate
from this plane by 0.137 (2) and 0.292 (2) A, respectively. A
similar conformation was observed in the structure of
2-amino-4-(2-chlorophenyl)-3-ethoxycarbonyl-4 H-benzo|[f]-
chromene (Zhuang et al., 2003). The naphthalene ring system
is essentially planar. The naphthalene and the substituted
phenyl ring planes form dihedral angles of 6.94 (2) and
88.86 (3)°, respectively, with the C15/C16/C18/C19 plane. In
addition, because of the existence of a conjugated system, the
C19—N bond length of 1.350 (2) A is shorter than the typical
Csp®—N bond distance (Lorente et al., 1995). The sum of the
bond angles [351.8°] around the N atom indicates a slightly
pyramidal geometry. An intramolecular hydrogen bond is
formed between the amine group and atom O3 of the
carbonyl group (see Table 2).
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Figure 1
The molecular structure of (I), showing 50% probability displacement
ellipsoids and the atom-numbering scheme.

Figure 2
The molecular packing in the crystal structure of (I).

Experimental

The title compound, (I), was prepared by the reaction of 2-naphthol
(0.72 g, 5mmol) with ethyl 2-cyano-3-(4-chlorophenyl)acrylate
(1.18 g, 5 mmol) in the presence of triethylbenzylammonium chloride
(0.2 g) in water (10 ml) at 363 K for 14 h (yield 91%, m.p. 463-465 K).
IR: 3475, 3325 (NH,), 1675 (CO), 1630, 1505, 1480, 825 (phenyl ring);
'"HNMR; 1.26 (3H,t,J = 7.2 Hz, CH3), 4.09 (2H, ¢, J = 7.2 Hz, OCH,),
5.51 (1H, s, CH), 7.23-7.53 (7TH, m, ArH), 7.65 (2H, 5, NH,), 7.92 (2H,
d,J=8.0 Hz, ArH), 7.99 (1H, d, J = 8.0 Hz, ArH). Analysis calculated
for C;oH;5sCINO3: C 69.57, H4.78, N 3.69%; found: C 69.46, H 4.98, N

3.80%. Single crystals suitable for X-ray diffraction were obtained by
slow evaporation of an N,N-dimethylformamide-water solution.

Crystal data

C,H,5CINO;
M, =379.82
Triclinic, PT
a=929(1) A

b =9.449 (1) A
c=10973 (1) A
a=9499 (1)°

B =98.14 (2)°

y = 102.84 (1)°

V =922.85 (18) A

Data collection

Siemens P4 diffractometer

 scans

Absorption correction: ¥ scans
(XSCANS; Siemens, 1994)
Tmin = 0.852, Tiax = 0.929

3558 measured reflections

3229 independent reflections

2323 reflections with I > 20(1)

Refinement

Refinement on F?

R[F? > 20(F?)] = 0.039

wR(F?) = 0.107

S =1.06

3229 reflections

254 parameters

H atoms treated by a mixture of
independent and constrained
refinement

Z=2

D, =1367Mgm™

Mo Ko radiation

Cell parameters from 25
reflections

0 =2.7-12.7°

©n =023 mm"

T=291(12)K

Block, colorless

0.54 x 0.50 x 0.32 mm

1

Rint = 0.010
Ormax = 25.0°
h=0— 11
k=—-11— 10
I=—13> 12

3 standard reflections
every 97 reflections
intensity decay: 3.6%

w = 1/[6*(F,?) + (0.054P)*
+ 0.0607P]

where P = (F,” + 2F2)/3
(A/0) max < 0.001
Apmax =023 A2
Apmin = —024 ¢ A2
Extinction correction: SHELXL97
Extinction coefficient: 0.025 (3)

Table 1 .
Selected geometric parameters (A, °).
01-C19 1358 (2)
01-Cl15 1.394 (2)
02-C20 1.349 (2)
02—C21 1452 (2)
03-C20 1227 (2)
C19—01-C15 118.58 (14)
C20—-02—-C21 116.71 (15)
C16—C15—01 122.16 (16)
01-Cl5—Cl4 114.03 (17)
C15—C16—C17 120.03 (15)
C16—C17—CI18 110.48 (14)
Cl16—C17—-C4 111.09 (13)
C18—C17—C4 110.76 (13)
C19—-C18—C20 119.02 (16)

C19—-01—-C15—-C16 -153 (2)

N—C19 1.350 (2)
C15—Cl6 1.363 (2)
C16—Cl17 1.502 (2)
C17—C18 1.514 (2)
C19—C18—Cl17 120.20 (16)
C20—C18—C17 120.77 (16)
N—C19—CI18 126.8 (2)

N—C19—01 110.69 (18)
C18—C19—01 122.53 (16)
03—C20—02 121.29 (17)
03—C20—CI8 126.09 (18)
02—C20—C18 112.62 (15)

C20—C18—C19—01  —171.58 (15)

C19—-01-C15—C14 166.09 (15) C17—C18—C19-01 9.7 (3)
C4—C17—C18—C19 98.60 (18) C15—01—-C19—N —169.63 (14)
C4—C17—C18—C20  —80.12 (19) C15—01—C19—C18 115 (2)
Table 2

Hydrogen-bonding geometry (A, °).

D—H---A D—H H---A DA D—H---A
N—HIA---03 1.01 (3) 1.89 (3) 2.690 (3) 133 (2)

Amino atoms H1A and H1B were refined isotropically. The
positions of the other H atoms were calculated and refined as riding,
with C—H = 0.93-0.98 A and Uy,,(H) = 12U.4(C).

Data collection: XSCANS (Siemens, 1994); cell refinement:
XSCANS; data reduction: SHELXTL (Sheldrick, 1997); program(s)
used to solve structure: SHELXTL; program(s) used to refine
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structure: SHELXTL; molecular graphics: SHELXTL; software used
to prepare material for publication: SHELXTL.

We thank the foundation of the ‘Surpassing Project’ of
Jiangsu Province for financial support.
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