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4-(N,N-Dimethylamino)-3-(2,2-diphenylethenyl)-

coumarin

In the title compound, C,sH,NO,, the coumarin moiety is
planar and the attached dimethylamino group is twisted
around the N—C bond. The dihedral angle between the two
phenyl rings is 75.45 (9)°. The crystal structure is stabilized by
weak intermolecular C—H---O interactions and van der
Waals forces.

Comment

The photoinduced reactions of coumarin derivatives have
been widely investigated (Lewis & Barancyk, 1989). In order
to extend the scope of the photoinduced reactions of coumarin
derivatives, we have been intensively investigating the
photoinduced reactions of coumarins with phenylethenes. In
an earlier study, we structurally characterized a benzo[b]-
naphtho[1,2-d]pyran derivative (Usman et al., 2002) which was
obtained from the reaction of 3-ethoxycarbonylcoumarin with
1,1-diphenylethene. In this paper, we report the structure of 4-
(N,N-dimethylamino)-3-(2,2-diphenylethenyl)coumarin, (I),
obtained by the photo-induced reaction of 3,4-dichloro-
coumarin with 1,1-diphenylethene.

The bond lengths and angles in (I) are within normal ranges
(Allen et al., 1987). The coumarin moiety is planar within
+0.075 (2) A. The dihedral angle between the pyran and the
fused benzene ring is 5.4 (1)°. The C1—02 [1.215 (2) A], C1—
C9 [1.444 (2) A] and C9—C8 [1.376 (2) A] distances show 7-
conjugation of the C—0, C—C and C=C bonds. Though the
dimethylamino group is usually coplanar with the attached
coumarin moiety (Jasinski & Paight, 1994), in the title
compound it is twisted around the N1—C8 bond [C24—N1—
C8—C9 —33.3(3)° and C25—N1—-C8—C7 —57.7 (2)°]. The
C9/C10/C11/C12/C18 plane containing the ethylene double
bond is planar and it forms dihedral angles of 70.97 (7),
59.42 (9) and 27.57 (8)° with the coumarin moiety and phenyl
rings C12/C17 and C18/C23, respectively (Fig. 1). The dihedral
angle between the two phenyl rings is 75.45 (9)°. The carbonyl
O atom is involved in weak C—H- - -O intermolecular inter-
actions (see Table 2) and these interactions link the molecules
into infinite molecular chains parallel to the c direction (Fig.
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Figure 1
The structure of the title molecule with the atomic numbering scheme.
Displacement ellipsoids are drawn at the 50% probability level.

2). These interactions, along with van der Waals interactions,
stabilize the molecular packing in the crystal.

Experimental

The title compound was prepared by a photoinduced reaction of 3,4-
dichlorocoumarin with an excess of 1,1-diphenylethene, followed by
refluxing the cyclobutane product in N, N-dimethylacetamide. Single
crystals were grown by slow evaporation from a petroleum ether/
acetone (1:1 volume ratio) solution.

Crystal data

C25H2]NOZ
M, = 367.43
Monoclinic, P2, /c

D, =1264 Mgm™
Mo Ko radiation
Cell parameters from 7060

a =12.4191 (3) A reflections
b=88571(2) A 6 =2.6-28.3°
c=17.6617 (3) A =008 mm™
B=96313(1)° T=213(2) K

V =1930.96 (7) A® Block, yellow

Z=4 0.44 x 0.38 x 0.26 mm

Data collection

Siemens SMART CCD area- R;, = 0.076
detector diffractometer Omax = 28.3°

w scans h=-16— 12

11 044 measured reflections k=—-11—->11

4609 independent reflections l=-22—->23

2883 reflections with I > 20(1)

Figure 2
A view of the molecular packing, showing the formation of the molecular
chain parallel to the ¢ direction.

Refinement

w = 1/[o*(F,%) + (0.0397P)%]
where P = (F,” + 2F)/3

(A/0)max < 0.001

Apmax =032 ¢ A3

Apgin = =023 ¢ A7

Extinction correction: SHELXTL

Extinction coefficient: 0.022 (2)

Refinement on F?

R[F? > 20(F?)] = 0.054

wR(F?) = 0.141

§=0.90

4609 reflections

308 parameters

H atoms treated by a mixture of
independent and constrained

refinement
Table 1
Selected geometric parameters (A, °).
02—Cl1 1215 (2) N1—C25 1.462 (2)
N1—C8 1.388 (2) C1—C9 1.444 (2)
N1—-C24 1.453 (2) C8—C9 1.376 (2)
C24—N1-C8—-C9 —333 () C25—N1-C8—C7 —57.7 (2)
Table 2
Hydrogen-bonding geometry (A, °).
D—H---A D—H H---A DA D—H---A
C4—H4...02" 101 (2) 2.54(2) 3.550 (2) 174 (1)
C23—H23---02" 0.96 (2) 2.55(2) 3.487 (2) 165 (1)

Symmetry codes: (i) x,1—y,z =4 (i) 1 —x,y — 3,1 —z.

13 H atoms were located from a difference Fourier map and
refined isotropically; the remaining eight H atoms were fixed
geometrically and allowed to ride on their attached atoms. For the
refined H atoms, the C—H distances range from 0.87 (2) to 1.05 (2) A
and Uj,, values range from 0.031 (5) to 0.064 (7) A2,

Data collection: SMART (Siemens, 1996); cell refinement: SAINT
(Siemens, 1996); data reduction: SAINT and SADABS (Sheldrick,
1996); program(s) used to solve structure: SHELXTL (Sheldrick,
1997); program(s) used to refine structure: SHELXTL; molecular
graphics: SHELXTL; software used to prepare material for publi-
cation: SHELXTL, PARST (Nardelli, 1995) and PLATON (Spek,
1990).
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