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4,4-Difluoro-8-(4-nitrophenyl)-4-bora-
3a,4a-diaza-s-indacene

The molecule of the title compound, C;sH;(BF,N;0,, is non-
planar; the benzene ring is twisted out of the boron-
dipyrromethene mean plane with a dihedral angle of 57.0 (3)°.

Comment

Boron—dipyrromethene (BODIPY) dyes are excellent
fluorophores which have attracted a lot of attention with
regard to the design of fluorescence labels and biomolecular
sensors (Bergstrom et al, 2002; Trieflinger et al, 2005);
investigation of their structures will be helpful in better
understanding their photophysical properties (Euler et al,
2002). We recently synthesized a novel BODIPY compound,
(I), and determined its crystal structure.
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As shown in Fig. 1, the BODIPY skeleton formed by three
conjugated heterocyclic rings (Table 1) is planar, with an r.m.s.
deviation of 0.0358 (2) A; the maximum deviation from the
mean plane is 0.0815 (2) A (atom B1). The dihedral angle
between the benzene and BODIPY mean planes is 57.0 (3)°.
The F1/B1/F2 plane is nearly perpendicular to the BODIPY
plane [dihedral angle = 89.3 (3)°].

Experimental

Compound (I) was prepared in a one-pot reaction (Kollmannsberger
et al., 1998). Pyrrole (4.5 mmol) and p-nitrobenzaldehyde (2 mmol)
were dissolved in absolute dichloromethane (150 ml) under an argon
atmosphere. One drop of trifluoroacetic acid was added and the
solution was stirred at room temperature until thin-layer chromato-
graphy showed complete consumption of the aldehyde. At this point,
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a solution of dichlorodicyanobenzoquinone (2 mmol) in dichloro-
methane (15 ml) was added and stirring was continued for 10 min,
followed by rapid addition of triethylamine (4 ml) and boron
trifluoride etherate (4 ml). After stirring for another 2 h, the reaction
mixture was washed with water, dried and the solvent evaporated.
The residue was chromatographed twice on a silica column [mixture
of dichloromethane and hexane (2:1) as eluting solvent]. Recrys-
tallization from ethyl acetate/hexane (3:1) yielded analytically pure
samples (yield 30%). Single crystals of (I) were obtained from a

hexane—dichloromethane solution (1:3) at 273 K.

Crystal data

Ci5H0BF,N;0,
M, = 313.07
Triclinic, P1
a=78605 (3) A
b =80103 (3) A
c=114271 (5) A
o = 89.093 (2)°

B = 85.418 (1)°

y =72.554 (1)°

Data collection

Bruker SMART 1000 CCD area-
detector diffractometer

¢ and w scans

Absorption correction: multi-scan
(SADABS; Sheldrick, 1997)

V =684.19 (5) A
Z=2

D, =1.520 Mg m™>
Mo Ko radiation
u=012mm™"
T=293(2) K

Platelet, red

0.20 x 0.10 x 0.03 mm

3536 measured reflections
2372 independent reflections
2185 reflections with I > 20(1)
Rine = 0.034

Omax = 25.1°

Tonin = 0.978, Tonax = 0.998

Refinement

Refinement on F?

R[F* > 20(F?%)] = 0.071

WR(F?) = 0216

S =1.07

2372 reflections

209 parameters

H-atom parameters constrained

w = 1/[0*(F,?) + (0.143P)*
+ 0.375P]

where P = (F,” + 2F2)/3
(A/0) max < 0.001
APmax =037 e A7
Apmin = —0.37 ¢ A7?
Extinction correction: SHELX1.97
Extinction coefficient: 0

Table 1 .

Selected bond lengths (A).

F2—Bl1 1382(3)  NI—Cl 1.394 (3)
F1—Bl 1379 (3) N1—Bl1 1.542 (4)
C8—N2 1.393 (3) N2—-C5 1.339 (4)
C8—C9 1400 (4)  N2—BI 1.538 (4)
N1—C4 1.336 (4) c9—Cl 1.390 (3)

H atoms were placed in geometrically calculated positions, with
C—H=0.93 A, and refined in riding mode, with Us,o(H) = 1.2U4(C).
Data collection: SMART (Bruker, 1997); cell refinement: SAINT
(Bruker, 1997); data reduction: SAINT; program(s) used to solve
structure: SHELXS97 (Sheldrick, 1997); program(s) used to refine
structure: SHELXL97 (Sheldrick, 1997); molecular graphics:
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Figure 1
The molecular structure of (I), with 30% probability displacement
ellipsoids and H atoms omitted for clarity.

SHELXTL (Bruker, 1997); software used to prepare material for
publication: SHELXTL.
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