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Methyl 3-amino-1-(2-chlorophenyl)-9-methoxy-
5,6-dihydro-1H-naphtho[2,1-b]lpyran-2-carboxylate

The title compound, C,,H,,CINO,, was synthesized by the
reaction of methyl 3-(2-chlorophenyl)-2-cyanoacrylate and
7-methoxy-1,2,3,4-tetrahydronaphthalen-2-one in ethanol
catalyzed by KF-alumina. X-ray analysis reveals that the
pyran ring adopts a half-chair conformation, while the
cyclohexene ring bonded to the pyran moiety has a skew-
boat form.

Comment

2-Aminochromenes are an important class of compounds,
found as the main compounds in many naturally occurring
products employed as cosmetics and pigments and utilized as
potential biodegradable agrochemicals (Morinaka & Taka-
hashi, 1977; Witte, et al., 1986; Hafez et al., 1987). The utility of
fluoride salts as a potential base in a variety of synthetic
reactions has been recognized in recent years. In particular,
alumina coated with potassium fluoride (KF-alumina) has
been reported as a useful catalyst for many reactions (Clark,
1980), resulting in higher selectivity, milder reaction condi-
tions and easier work-up. We report here the X-ray crystal
structure of the title compound, (I).
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In (I), the pyran ring is slightly distorted and adopts a half-
chair conformation (Fig. 1). Atom C11 deviates from the plane
defined by the atoms C1/C10/C12/C13/0O1 by 0.153 (2) A A
similar distortion was observed in 9-(2-hydroxy-4,4-dimethyl-
6-oxocyclohex-1-enyl)-3,3,7-trimethyl-1,2,3,4-hexahydro-9H-
xanthen-1-one (Li et al., 2004). The six-membered ring C1-C4/
C9/C10 adopts a skew-boat conformation. Atoms C2/C1/C10/
C9 and C3/C4/C9/C10 are coplanar, respectively, and the C1 —
C10—C9—CH4 torsion angle is —16.9 (3)°. Atoms C1 and C2
deviate from the plane through C3/C4/C9/C10 by 0.391 (2)
and 0.781 (2) A, respectively. A similar conformation was
observed in the partially saturated six-membered ring
in  2-amino-4-phenyl-5,6-dihydro-benzo[/]quinazolin-1-one
(Wang, Shi et al., 2003) and 2-amino-3-cyano-4-(4-methoxy-
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Figure 1
The molecular structure of (I), showing 30% probability displacement
ellipsoids and the atom-numbering scheme.

Figure 2
The molecular packing of (I). H atoms have been omitted, except for
those of the amino group. Broken lines indicate hydrogen bonds.

phenyl)-1,4,5,6-tetrahydrobenzo[/]chromene (Wang, Li et al.,
2003). The 2-Cl-phenyl ring is approximately perpendicular to
the tricyclic ring system.

There are intra- and intermolecular N—H- - -O hydrogen
bonds in the crystal structure of (I) (Table 2), forming poly-
meric chains along the b axis (Fig. 2). N—HI1A is involved in
both of these interactions, while N—H1B does not have a
hydrogen-bond acceptor.

Experimental

Compound (I) was prepared by the reaction of methyl 3-(2-chloro-
phenyl)-2-cyanoacrylate (0.42 g, 2 mmol) and 7-methoxy-1,2,3,4-
tetrahydronaphthalene-2-one (0.35 g, 2 mmol) in the presence of KF-
alumina (0.25 g) in ethanol at 293 K for 8 h (yield 78%, m.p. 448—
449 K). Crystals of (I) suitable for X-ray diffraction were obtained by
slow evaporation of an ethanol solution. Elemental analysis, calcu-
lated: C 66.42, H 5.07, N 3.52%; found: C 66.31, H 5.05, N 5.43%.
Spectroscopic analysis: "H NMR (CDCls, 8, p.p.m.): 2.51-2.55 (m, 2H,
CH,), 2.76-2.81 (m, 2H, CH,), 3.65 (s, 3H, CH;0), 3.80 (s, 3H,
CH;0), 5.26 (s, 1H, CH), 6.20 (s, 2H, NH,), 6.58 (dd, J = 8.0 Hz, J' =
2.4 Hz, 1H, ArH), 6.94 (d, J = 8.0 Hz, 1H, ArH), 7.02 (d, J = 7.2 Hz,
1H, ArH), 7.10 (d,J = 2.4 Hz, 1H, ArH), 7.13 (d,J = 7.2 Hz, 1H, ArH),
7.22 (d, J = 7.6 Hz, 1H, ArH), 7.36 (dd, J = 7.6 Hz, J' = 1.6 Hz, 1H,
ArH); IR (KBr, v, cm™"): 3398, 3296 (NH,), 2942, 2837 (C—H), 1695
(C=0), 1603, 1574, 1518 (phenyl ring).

Crystal data

CoHCINO,
M, = 397.84
Monoclinic, P2, /c
a=8043 (1) A
b=11877 (1) A
€=120233(3) A
B =99.40 (1)°
V =1906.8 (4) A®
Z=4

Data collection

Siemens P4 diffractometer
 scans

Absorption correction: none
4063 measured reflections
3454 independent reflections
2135 reflections with I > 20(1)
Rine = 0.008

D, =138 Mg m™

Mo Ko radiation

Cell parameters from 37
reflections

6 =3.0-13.7°

wn =023 mm~

T=273(2)K

Block, yellow

0.52 x 0.40 x 0.40 mm

1

Omax = 25.3°

h=0—9

k=0— 14

l=-24—-23

3 standard reflections
every 97 reflections
intensity decay: 2.7%

Refinement

w = 1/[o*(F,2) + (0.0525P)*]
where P = (F,” + 2F.%)/3

(A/0) max < 0.001

APmax = 028 ¢ A7

Apmin = =029 ¢ A3

Extinction correction: SHELXTL
(Sheldrick, 1997)

Extinction coefficient: 0.0039 (6)

Refinement on F?

R[F? > 20(F%)] = 0.040

wR(F?) = 0.098

§=0387

3454 reflections

257 parameters

H-atom parameters constrained

Table 1

Selected geometric parameters (A, °).

0O1-C13 1.355 (2) C10—C11 1.516 (3)
01-C1 1.392 (2) Cl1—-C12 1.528 (3)
C1-C10 1.328 (3) C12—C13 1.354 (3)
C13—-01-C1 118.13 (16) Cl10—Cl11-C12 110.36 (16)
C10—C1—01 124.18 (19) C13—C12—Cl1 121.19 (18)
Cl1-C10—-C11 121.39 (18) Cl12—C13-01 123.65 (18)
C13—01—-C1—-C10 4.7 (3) C8—C9—-C10—C1 163.24 (19)
Cl—C2—C3—C4 —471(2) C4—C9—C10—Cl —16.9 (3)
C2—C3—-C4—-C9 36.0 (3) Cl1—C10—C11—-C12 —10.0 (3)
C3—C4—-C9—-C10 -3.1(3) C10—C11—-C12—-C13 112 (3)
C2—C1—C10—C9 12 (3) C11—C12—C13—01 ~52(3)
01—C1—C10—Cl1 2.7 (3) C1—01—CI3—ClI2 —33(3)
Table 2 .

Hydrogen-bond geometry (A, °).

D—H---A D—H H--A D---A D—H---A
N—H1A4---03 0.86 2.07 2.684 (3) 127
N—HI1A---04' 0.86 2.56 3.007 (2) 113

Symmetry codes: (i) x,y — 1, z.

The H atoms were positioned geometrically and refined as riding,
with C—H distances in the range 0.91-0.98 A and N—H distances of
0.86 A, and with Uiso(H) = 1.2U,q(parent atom).

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
structure: SHELXTL; molecular graphics: SHELXTL; software used
to prepare material for publication: SHELXTL.
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