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The molecule of the title compound, 2,3-F2-4-(CHO)C6H2-

B(OH)2 or C7H5BF2O3, contains a formyl group coplanar with

the benzene ring. The boronic acid group is twisted with

respect to the benzene ring plane. The molecules are

organized into in®nite chains via intermolecular OÐH� � �O
hydrogen bonds. These chains are additionally connected via

strong OÐH� � �O hydrogen bonds, producing a folded layer

structure perpendicular to the a axis. These layers are paired

due to B� � �F interactions.

Comment

Arylboronic acids containing a carbonyl group are valuable

starting materials in organic synthesis. The high reactivity of

this group enables modi®cation of the structure of boronic

acids to obtain a wide range of compounds possessing inter-

esting properties. Recently, the synthesis of (N-alkylamino)-

methylphenylboronic acids via reductive amination of

formylphenylboronic acids has been published (Gravel et al.,

2002). The formation of arylboronic acids containing a chal-

cone moiety in an aldol-type reaction between 4-acetyl-

phenylboronic acids and aldehydes is also known (DiCesare &

Lakowicz, 2002). The products obtained have found applica-

tions as potential saccharide (Wang et al., 2002) and hormone

receptors (Secor & Glass, 2004) or as reagents in Suzuki

coupling (Miyaura & Suzuki, 1995). The determination of the

crystal structures of boronic acids can be helpful in the

elucidation of the in¯uence of hydrogen-bond formation on

the activity of these compounds as potential pharmaceutical

agents (Yang et al., 2003). Against this background, we present

here the crystal structure of the title compound, (I).

The molecular structure of (I) is presented in Fig. 1, with

selected geometry details given in Table 1. The formyl group is

essentially coplanar with the benzene ring [torsion angle C5Ð

C4ÐC7ÐO3 = ÿ0.7 (2)�] and the boronic acid group is

twisted around the CÐB bond [torsion angle C2ÐC1ÐB2Ð

O2 = 18.2 (2)�], thus producing a non-planar six-membered

ring. The boronic acid group has an exo±endo conformation.

The endo-oriented OH group is engaged in a relatively weak

intramolecular OÐH� � �F interaction with atom F1.

The supramolecular assembly in (I) (Fig. 2) is primarily

achieved due to OÐH� � �O intermolecular hydrogen-bonding

interactions (Table 2), of which there are two types. The exo-

oriented OH group is the H-atom donor engaged in the nearly

linear hydrogen bond with the O atom from the formyl group

of an adjacent molecule. As a result, the molecules are

connected in a `head-to-tail' fashion, forming an in®nite chain

aligned along the crystallographic b axis. The exo OH group

acts simultaneously as the H-atom acceptor for the endo OH

group of another molecule; this hydrogen bond is weaker, but

it seems to be responsible for the twisting of the boronic acid

group. Thus, the hydrogen-bonded network in (I) can be

described as a folded layer. It should be noted that a similar

organic compounds

Acta Cryst. (2007). C63, o145±o146 DOI: 10.1107/S0108270107001576 # 2007 International Union of Crystallography o145

Acta Crystallographica Section C

Crystal Structure
Communications

ISSN 0108-2701

Figure 2
The hydrogen-bonding pattern for (I). Hydrogen bonds are shown as
dashed lines. [Symmetry codes: (i) x; yÿ 1; z; (ii) x;ÿy� 1

2 ; zÿ 1
2.]

Figure 1
The molecular structure of (I), showing the atom-labelling scheme.
Displacement ellipsoids are drawn at the 50% probability level and H
atoms are shown as small spheres of arbitrary radii.



structure was reported for the related 4-formylphenylboronic

acid (Fronczek et al., 2001), whereas molecules of the isomeric

3-formyl- (Zarychta et al., 2004) and 2-formylphenylboronic

acids (Scouten et al., 1994) form centrosymmetric dimers via

intermolecular hydrogen bonds between boronic acid groups.

Examination of the crystal packing in (I) reveals that layers

are paired due to weak interactions of their `¯uorinated' sides.

These interactions are represented by relatively short

B2� � �F2iii distances of 3.301 (2) AÊ [symmetry code: (iii) ÿx,

1 ÿ y, 2 ÿ z], presumably the result of electrostatic attractive

forces between B and F atoms, producing centrosymmetric

dimeric motifs. According to Batsanov (2000), the sum of the

van der Waals radii for B and F is 3.51 AÊ .

In conclusion, the supramolecular structure of (I) is

achieved via two types of intermolecular hydrogen bonds and

displays a folded layer structure. In addition, the layers are

paired due to B� � �F interactions.

Experimental

2,3-Di¯uoro-4-formylphenylboronic acid was obtained from Aldrich,

crystallized from tetrahydrofuran and dried in air.

Crystal data

C7H5BF2O3

Mr = 185.92
Monoclinic, P21=c
a = 7.9154 (12) AÊ

b = 9.8527 (15) AÊ

c = 9.8141 (13) AÊ

� = 94.198 (12)�

V = 763.33 (19) AÊ 3

Z = 4
Dx = 1.618 Mg mÿ3

Mo K� radiation
� = 0.15 mmÿ1

T = 293 (2) K
Prismatic, colourless
0.74 � 0.21 � 0.17 mm

Data collection

Kuma KM-4 CCD area-detector
diffractometer

! scans
Absorption correction: multi-scan

(CrysAlis RED; Oxford
Diffraction, 2005)
Tmin = 0.92, Tmax = 0.97

7011 measured re¯ections
1827 independent re¯ections
1135 re¯ections with I > 2�(I)
Rint = 0.014
�max = 28.6�

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.039
wR(F 2) = 0.109
S = 0.90
1827 re¯ections
133 parameters

Only H-atom coordinates re®ned
w = 1/[�2(Fo

2) + (0.0733P)2]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max < 0.001
��max = 0.25 e AÊ ÿ3

��min = ÿ0.26 e AÊ ÿ3

All H atoms were located geometrically and their positions were

re®ned, while their displacement parameters were not. The re®ned

CÐH distances are in the range 0.949±1.061 (16) AÊ . Uiso(H) values

were ®xed at 0.040 (aromatic CÐH) and 0.057 AÊ 2 (hydroxy OÐH).

Data collection: CrysAlis CCD (Oxford Diffraction, 2005); cell

re®nement: CrysAlis RED (Oxford Diffraction, 2005); data reduc-

tion: CrysAlis RED; program(s) used to solve structure: SHELXS97

(Sheldrick, 1997); program(s) used to re®ne structure: SHELXL97

(Sheldrick, 1997); molecular graphics: DIAMOND (Brandenburg,

1999); software used to prepare material for publication: SHELXTL

(Sheldrick, 1990).
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Figure 3
The crystal packing for (I), showing the B� � �F interactions as dashed
lines. [Symmetry code: (iii) ÿx;ÿy� 1;ÿz� 2.]

Table 1
Selected geometric parameters (AÊ , �).

O1ÐB2 1.3430 (18)
O2ÐB2 1.3385 (18)

C1ÐB2 1.5851 (19)

O2ÐB2ÐO1 118.43 (13)
O1ÐB2ÐC1 116.06 (12)

O2ÐB2ÐC1 125.51 (13)

Table 2
Hydrogen-bond geometry (AÊ , �).

DÐH� � �A DÐH H� � �A D� � �A DÐH� � �A

O1ÐH1� � �O3i 0.826 (19) 1.929 (19) 2.7526 (14) 174.3 (16)
O2ÐH2� � �O1ii 0.803 (18) 2.242 (17) 2.9744 (17) 152.0 (16)
O2ÐH2� � �F1 0.803 (18) 2.395 (17) 2.8917 (14) 121.1 (14)

Symmetry codes: (i) x; yÿ 1; z; (ii) x;ÿy� 1
2; zÿ 1

2.


