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4-[2,2-Bis(4-fluorophenyl)ethenyl]-3-(N,N-dimethyl-

amino)-N-phenylmaleimide

In the title compound, C,sH,oF2N,0,, the dimethylamino
group is nearly coplanar with the maleimide, and the N-phenyl
ring forms a dihedral angle of 51.0 (2)° with the maleimide.
The crystal structure is stabilized by weak intermolecular C—
H...O and C—H- - -F interactions.

Comment

The photo-induced reactions of 1-phenyl-3,4-dichloromale-
imide with diphenylethylene give the cyclobutane pro-
duct, 1,5-dichloro-3,6,6-triphenyl-3-azabicyclo[3.2.0]hepta-2,4-
dione, (II), whose crystal structure has been reported
previously (Usman et al., 2001). This compound undergoes a
thermal cyclobutane ring-opening reaction in N, N-dimethyl-
acetamide to give the title compound, (I) (Zhao & Xu, 2002).
In order to establish the conformation of (I), we undertook an
X-ray crystal-structure analysis, the results of which are
presented here.

The bond lengths and angles in (I) are within normal ranges
(Allen et al., 1987), except for the values within the maleimide
moiety (N1/C7-C10). The C8—C9 bond length lengthens,
whereas the N1—C8 bond length shortens, compared with
typical Csp>—Csp”> and Csp>—Nsp® distances, respectively,
owing to interactions between the bulky substituents attached
at the maleimide moiety. This also affects the N2—C9—C10
bond angle, which is about 11.5° larger than N2—C9—CS8. The
dimethylamino group (N2/C15/C26) attached at C9 is nearly
coplanar with the maleimide. This substituent is twisted
outwards about the N2—C9 bond by 13.7 (2)° with respect to
the maleimide. Atoms O1 and O2 are displaced by 0.090 (2)
and 0.075 (2) A, respectively, on opposite sides of the male-
imide plane.

The C1-C6 phenyl ring attached at atom N1 forms a dihe-
dral angle of 51.0 (2)° with the maleimide; this is much smaller
than that in (IT) [74.8 (1)°; Usman et al., 2001].

The C11/C12/C13/C19 plane containing the ethylene double
bond is planar and makes dihedral angles of 50.1 (2), 52.3 (2)
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Figure 1
The structure of (I), showing 50% probability displacement ellipsoids and
the atom-numbering scheme.

and 35.0 (2)° with the maleimide, C13-C18 and C19-C24
phenyl rings, respectively (Fig. 1). The dihedral angle between
the two phenyl rings is 74.5 (2)°, which is comparable with that
of the 2,2-diphenylethenyl moiety in another structure
[75.5 (1)°; Usman et al., 2002]. Atoms F1 and F2 also lie in the
planes of their attached phenyl rings, with deviations of
0.015 (3) and 0.023 (3) A, respectively.

In the packing, two adjacent molecules form dimers (Fig. 2)
through C—H---O intermolecular contacts (Table 1). The
molecular dimers are further interconnected by C—H---F
interactions (Table 1) to form a three-dimensional network

(Fig. 3).

Experimental

The title compound was prepared by thermolysis of 1,5-dichloro-
3,6,6-triphenyl-3-azabicyclo[3.2.0]hepta-2,4-dione in N,N-dimethyl-
acetamide (Zhao & Xu, 2002). Single crystals, suitable for X-ray
diffraction, were obtained by slow evaporation of a petroleum ether—
acetone solution.

Crystal data

CoHaoFoN, O,
M, = 430.44
Monoclinic, P2, /n

D,=1325Mgm™>
Mo Ko radiation
Cell parameters from 2961

a=144125(T) A reflections
b =74776 (4) A 6 =29-283
c=1203189 (7) A =010 mm™"
B =99.787 (2)° T=213(2)K

V =2157.9 (2) A’
Z=4

Needle, yellow
0.34 x 0.20 x 0.14 mm
Data collection

Siemens SMART CCD area-
detector diffractometer

3743 independent reflections
1914 reflections with I > 20(I)

w scans Rin = 0.107

Absorption correction: multi-scan Omax = 25.0°
(SADABS; Sheldrick, 1996) h=-16 - 17
Tinin = 0.968, Tpax = 0.987 k=-8—>38

9770 measured reflections I=-24 - 17

Figure 2
Packing diagram of the title compound, showing the molecular dimers
linked by C—H- - -O interactions (dashed lines).

Figure 3
Packing diagram of the title compound, showing the three-dimensional
network. The dashed lines denote C—H- - -F interactions.

Refinement

Refinement on F?

R[F? > 20(F?)] = 0.062

wR(F?) = 0.181

§=0.89

3743 reflections

292 parameters

H-atom parameters constrained

w = 1/[0*(F,?) + (0.0818P)*]
where P = (F,> + 2F.2)/3

(A/0)max < 0.001

APmax =037 A7?

Appin = —041 e A7

Extinction correction: SHELXTL

Extinction coefficient: 0.042 (3)

Table 1

Intermolecular contacts geometry (A, °).

D-H--A D—H H-A D---A D—H-.-A
C4—H4B-- FI! 0.93 2.48 3.266 (5) 142
C20—H204- - -01" 0.93 2.55 3.470 (5) 172

Symmetry codes: ()3 —x,y —33—z; (i) 1 —x,1—y, 1 —z.

The H atoms were placed geometrically and treated as riding on
the parent C atoms, with C—H distances in the range 0.93-0.96 Aand
Uiso(H) = 1.2Uc4(C). As there was a large fraction of weak data at
higher angles, the 26 maximum was limited to 50°.

Data collection: SMART (Siemens, 1996); cell refinement: SAINT
(Siemens, 1996); data reduction: SAINT and SADABS; 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 publication: SHELXTL,
PARST (Nardelli, 1995) and PLATON (Spek, 1990).
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