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N-[2-(Hydroxymethoxyboryl)benzyl]-
4,7-phenanthrolinium bromide
methanol solvate

The structure of the phenanthroline-derived boronic acid
viologen, C,0H;sBN,O,"-Br~-CH30H, as a methanol solvate,
was determined as part of a fluorescence quenching study.
There is — stacking of the phenanthroline rings and hydrogen
bonding involving Br™ ions.

Comment

The compound N-[2-(hydroxymethoxyboryl)benzyl]-4,7-
phenanthrolinium bromide methanol solvate, (I), is of interest
as a saccharide sensor because the fluorescence quenching of a
pyranine—(I) complex is suppressed in the presence of
monosaccharides (Camara et al, 2002; Suri et al., 2003).
Another compound in this study, N,N'-bisbenzyl-4,7-phenan-
throlinium dibromide methanol solvate, containing a dication,
was reported in the previous paper (Olmstead et al., 2004).

m

As shown in Fig. 1, the phenanthroline group is N-benzyl-
ated. The benzyl group was derivatized as a boronic acid, but
this became a monomethyl ester during the process of crys-
tallization from methanol. The boronic ester is hydrogen
bonded to a solvent methanol molecule, which in turn is
hydrogen bonded to the Br™ ion. The r.m.s. deviation of the
phenanthroline plane is 0.020 A. This plane makes an angle of
89.43 (9)° with the C14-C19 benzene ring plane. There is a
minor twist [2.07 (8)°] between the end six-membered rings of
the phenanthroline group.

The packing features centrosymmetrically related phenan-
throline rings. These are arranged in columns in the structure,
while the bromide, methanol and benzyl groups are arranged
between them. These stacking arrangements are shown in
Figs. 2 and 3. The distances between the ring centroids (DC),
those between the planes through the rings (DP) and the
lateral shifts (SH) are, for C1-C4/C8/C9 and C1-C4/C8/C9 at
(—x, 1—y, —z), DC=3.691(5) A, DP=3.397 (4) A and
SH = 1.444 (17) A; and for C1-C4/C8/C9 and C4/N2/C5-CS8 at
(—x, 1—y, —z), DC=3538(6) A, DP=3.398 (4) A and
SH = 0.984 (23) A. The closest intermolecular contact for the
Br~ ion (excluding the hydrogen bond to methanol) is that
involving the H atom para to the N atom bearing the positive
charge, the second closest being that involving the H atom
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Figure 1

A view of (I), showing the atom-numbering scheme and displacement
ellipsoids at the 50% probability level. Hydrogen bonds are indicated by
dashed lines.

Figure 2
The packing of the cation only, as viewed down the c¢ axis. The
phenanthroline moiety is arranged in stacks of centrosymmetric pairs.

Figure 3
A portion of the structure, showing the pairwise 77— interaction between
the phenanthroline moieties of centrosymmetrically related neighbors.

ortho to the same N atom. In addition, there are two weak
hydrogen bonds of the types C—H---O and C—H- - -N. These
distances are given in Table 1.

Experimental

The compound was synthesized as described in the Supporting
Information of Suri et al. (2002). Crystals were obtained following
recrystallization from methanol.

Crystal data

CoH;sBN,O,"-Br CH,O
M, = 441.13

Monoclinic, P2, /c
a=16376 (3) A

b =13.894 (3) A
c=9.0289 (15) A

B =103.723 (4)°

V =1995.7 (7) A®

Z=4

Data collection

Bruker SMART 1000
diffractometer

 scans

Absorption correction: multi-scan
(SADABS; Sheldrick, 2001)
Tinin = 0.705, Tpax = 0.903

11 491 measured reflections

Refinement

Refinement on F?
R[F? > 20(F?%)] = 0.042
wR(F?) = 0.096
S=112

3618 reflections

261 parameters

D, = 1.468 Mg m >

Mo Ko radiation

Cell parameters from 545
reflections

6 =25-25°

w=2.08 mm-—

T=902)K

Plate, colorless

0.18 x 0.11 x 0.05 mm

1

3618 independent reflections
2624 reflections with I > 20([)
Rin = 0.061

Omax = 25.3°

h=-19— 19
k=-16 — 16
[=—-10— 10

H atoms treated by a mixture of
independent and constrained
refinement

w = 1/[c*(F,?) + (0.0382P)%]
where P = (F,” + 2F)/3

(AJ0)max < 0.001

Apmax =053e A7?
APmin = —0.63¢ A7

Table 1

Hydrogen-bonding geometry (A, °).

D—H---A D—H H---A D---A D—H---A
O1—HIA---03 0.83 (5) 1.84 (5) 2.674 (4) 178 (5)
O3—H3A-- -Brl 0.97 (5) 222 (5) 3.187 (3) 177 (4)
C12—HI12- - -Brl" 0.95 2.86 3.425 (4) 119
C10—H10- - -Br1" 0.95 2.75 3.604 (4) 150
CI13—HI13A4---02 0.99 222 3.017 (5) 137
C11—H11. - -N2™ 0.95 2.38 3.320 (5) 172

Symmetry codes: (i) 1 —x,1 —y, 1 —z; (ii) x — 1, y, z; (iii) x, y, 1 + z.

H atoms attached to C atom were refined as riding on their parent
atoms, with C—H distances of 0.95 A (0.98 A for methyl H atoms).
The methanol H atoms and boronic acid H atoms were located in a
difference Fourier map and their positions were refined. All U;,(H)
values were set to 1.2U,q of the bonded atoms (1.5U,, for methyl H
atoms).

Data collection: SMART (Bruker, 2002); cell refinement: SMART;
data reduction: SAINT (Bruker, 2002); program(s) used to solve
structure: SHELXS97 (Sheldrick, 1997); program(s) used to refine
structure: SHELXL97 (Sheldrick, 1997); molecular graphics:
SHELXTL (Sheldrick, 1994); software used to prepare material for
publication: SHELXL1.97.
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