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2-Chloro-1,1-dimethyl-2-phenyl-2,3-
dihydro-1H-1,2-benzazoniaborolate

In the crystal structure of the title compound, C;sH;;BCIN, the
coordination around both B and N is distorted tetrahedral.
The five-membered heterocycle adopts a folded conformation.

Comment

Organoboron chemistry is intriguing from a number of points
of view: structural (bornane clusters), bond theoretical
(multicenter bonding) and practical (hydroboration and
carbaboration). Boron is found in a large number of saturated
and unsaturated heterocycles, in segments such as C—B—C,
C—B—N,N—B—N, O—B—0,C—B—0O, C—B—S§, etc.

Recently, we have synthesized, in high yield, the title
compound, (I), containing the C—B—N fragment. This
compound has been characterized by single-crystal X-ray
diffraction analysis.

The geometric parameters of the heterocyclic moiety of (I)
are listed in Table 1 and the molecular structure is illustrated
in Fig. 1. The five-membered heterocyclic ring adopts a folded
conformation. The angle between the C1/B/N and C1/C2/C7/N
planes is 29.1 (5)°. The torsion angles Cl—-B—N—C7
[—84.4 (2) A] and CI—B—C1—C2 [82.2 (3) A] indicate that
the B—Cl bond is almost perpendicular to the CI—B—N—C7
part of the heterocyclic ring.

Both the B and N atoms are sp’ hybridized and coordin-
ation around each is distorted tetrahedral. The B—C bond
length [1.608 (4) A] agrees well with the value of 1.597 (22) A
for a four-coordinate B atom bonded to a Csp® atom (Allen et
al., 1987). The B—N bond is much longer [1.685 (4) A] A
search of the Cambridge Structural Database (CSD; Allen,
2002) found four comparable compounds with a five-
membered BNG; ring and four-coordinate B and N atoms.
These entries and the values of the B—N bond lengths are:
1.720 (3) A in KISZIV (Késter et al., 1991), 1.716 (5) A in
RISHAC (Ashe et al., 1997), 1.682 (4) and 1.684 (4) A in
WOPBEI (Schumann et al., 2000) and 1.702 A in YAXFUY
(Koster et al., 1993).

Experimental

n-Butyllithium (molar ratio 1:1) was added dropwise to a solution of
N,N-dimethyl-o-toluidine in hexane at 273 K, and the temperature
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Figure 1

The molecular structure of (I), showing the atom-labeling scheme.
Displacement ellipsoids are drawn at the 50% probability level. H atoms
are represented by small spheres of arbitrary radii.

Figure 2
A packing diagram of the title molecule, viewed down the a axis. For
clarity, all H atoms have been omitted.

was allowed to rise to room temperature. The mixture was stirred for
more than 5 h and then chlorotrimethylsilane (molar ratio 1:1) was
added at 273 K. The resulting mixture was warmed slowly to room
temperature and stirred for a further 12 h to yield a white precipitate
(LiCl). The mixture was filtered and the title compound, (I), was
isolated by distilling the filtrate as a colorless oil. A solution of (I) in
toluene was cooled to 273 K and dichlorophenylborane added (ratio
1:1). The mixture was warmed slowly to room temperature and the
solution refluxed for a further 12 h, eliminating chlorotrimethylsilane.
A white solid was obtained, which was dissolved in CH,Cl, (10 ml).
The solution was concentrated carefully under vacuum, yielding a
colorless crystal of the title compound. All reactions were performed
under argon, using standard Schlenk techniques. The hexane was
dried by distilling with a sodium-—potassium alloy, CH,Cl, was
distilled from CaH, and toluene was distilled with sodium.

Crystal data

C;5H,,BCIN
M, = 257.56
Monoclinic, P2, /n
a=74639 (11) A
b=14798(2) A
c=122356 (18) A
B =97.180 (2)° .
V =1340.8 (3) A®
Z=4

Data collection

Bruker SMART APEX CCD area-
detector diffractometer

 scans

Absorption correction: multi-scan
(SADABS; Sheldrick, 1996)
Tinin = 0.902, Ty = 0.925

5435 measured reflections

Refinement

Refinement on F?
R[F?* > 20(F?)] = 0.068
wR(F?) = 0.139

D, =1276 Mgm™

Mo Ko radiation

Cell parameters from 1487
reflections

6 =2.8-26.3°

n =027 mm~

T=180(2)K

Block, colorless

0.40 x 0.30 x 0.30 mm

1

2355 independent reflections
1905 reflections with I > 20(I)
Rin = 0.037

Oumax = 25.0°
h=-8—>8
k=—17 > 14
I=—14 > 11

w = 1/[o*(F,?) + (0.0512P)*
+ 0.4704P]
where P = (F,” + 2F%)/3

§=1.16

2355 reflections

165 parameters

H-atom parameters constrained

(A6 max < 0.001
ApPmax =035¢ A7
APmin = —029¢ A7

Table 1 .

Selected geometric parameters (A, °).

Cl-B 1.905 (4) N—C7 1.490 (4)
B—Cl 1.608 (4) N—C8 1.497 (4)
B—CI0 1.611 (4) Ccl—C2 1.495 (4)
B—N 1.685 (4) c2—C7 1.392 (4)
N—C9 1.485 (4)

C1—-B—-C10 1212 (3) C7T—N—-C8 107.3 (2)
Cl—-B—N 99.8 (2) C9—N—B 116.1 (2)
Cl10—B—N 111.1 (2) C7—N—B 103.0 (2)
Cl—B—Cl 108.1 (2) C8—N-B 110.0 (2)
C10—B—Cl 110.0 (2) C2—-C1—-B 103.8 (2)
N—B-Cl 1053 (2) c7—-C2-Cl 1132 (2)
C9—N—C7 1124 (2) C2—C7—N 112 (2)
C9—N—C8 107.8 (2)

Cl-B—N-C7 —84.4 (2) Cl-B—-C1-C2 822 (3)

All H atoms were initially located in a difference Fourier map. The
methyl H atoms were then constrained to an ideal geometry, with C—
H distances of 0.98 A and U,(H) = 1.5U4(C), but each group was
allowed to rotate freely about the C—N bond. All other H atoms
were placed in geometrically idealized positions and constrained to
ride on their parent atoms, with C—H distances in the range 0.95-
1.00 A and Uyo(H) = 1.2U4(C).

Data collection: SMART (Siemens, 1996); cell refinement: SAINT
(Siemens, 1996); data reduction: SAINT; program(s) used to solve
structure: SHELXS97 (Sheldrick, 1990); program(s) used to refine
structure: SHELXL97 (Sheldrick, 1997); molecular graphics:
ORTEP-3 (Farrugia, 1997); software used to prepare material for
publication: SHELXL97.

We thank the Natural Science Foundation of China (Nos.
20171030 and 29872024, DSL) and the Natural Science
Foundation of ShanXi province (No. 20011008, DSL).
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