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Abstract
(2R,58)-2-(2-Methoxyphenyl)-3-oxa-1-aza-2-phos-
phabicyclo[3.3.0]octane(P—B)borane, C,2H¢B-

O,P, is one of a series of mnew chiral
oxazaphospholidine-borane complexes used as cata-
lysts in the enantioselective borane reduction of
ketones. The structure and the absolute configura-
tion about the P atom were determined.

Comment

Recently, we reported a new method for the enantio-
selective reduction of ketones with BHy:THF cata-
lyzed by a chiral tricoordinated phosphorus—borane
complex (4) (Brunel, Pardigan, Faure & Buono,
1992). Complex (4) was synthesized by the reaction
of bis(dimethylamino)-o-anisylphosphine (1) with (S)-
(+)-prolinol (2) in refluxing toluene and complexa-
tion by one equivalent of BH;:THF.

©1994 International Union of Crystallography
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The study of the title compound (4) was under-
taken in order to probe the mechanism of the reduc-

_tion and to establish the absolute configuration

about the P atom. The structure is shown in Fig. 1. It
is noteworthy that the sum of the bond angles
around the N atom is 341.6°, showing that the
configuration is non-planar. Nevertheless, the short
P—N bond [1.661 (3) A] involves a pm—dm con-
tribution but does not exclude complexation to
another molecule of borane, as observed by *'P and
"B NMR spectroscopy (Buono, Brunel, Faure &
Pardigon, 1993).

H11 )

cn
~ H78 _
P1.
Jcn2 \éé,(
c13 - :

H17¢ O
H178~ X
TH17A

Fig. 1. A view of the molecule (PLUTO; Motherwell & Clegg,
1978), showing the atom-numbering scheme. The H atoms of
the borane group are not shown.

Experimental

The compound was obtained as described previously (Buono,

- Brunel, Faure & Pardigon, 1993) and was recrystallized twice

from hexane.

Crystal data

Cy2H;9sBNO,P Cu Ko radiagion

M, =251.1 A=15418 A
Orthorhombic Cell parameters from 30
P2,2,2, reflections

a=7197 (1) A 6 = 15-35°

b=8270 (1) A = 1706 mm™!
c=22684(1)A T=291K

v =1350.1 (2) A3 Parallelepiped

Z=4 0.37 x 0.20 x 0.18 mm
D, =124 Mgm™ White
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Data collection

Huber four-circle diffrac-
tometer with a Rigaku
rotating anode

6/26 scans

Absorption correction:
none

2927 measured reflections

2927 independent reflections

2217 observed reflections
[ =2 250(D)]

Refinement

Refinement on F

R =0.054

wR = 0.057

§$=06

2217 reflections

155 parameters

H-atom positions calculated
w = 1/[c%(F) + 0.01823F?]

Table 1. Fractional atomic coordinates and equivalent

Omax = 67°
h=-8—>8
k=0-9
1 =0-526

1 standard reflection
monitored every 50
reflections
intensity variation: none

(A/0)max = 0.003

Apmax =036 e A3

Apnin = —0.65 ¢ A7

Atomic scattering factors
from International Tables
for X-ray Crystallography
(1974, Vol. IV)

isotropic displacement parameters (AZ)

Ueq = (1/3)X:%;Uyat a’a;.a;.

x y z Ueq
P1 0.8725 (1) 0.5396 (1) 0.3829 (1) 0.047 (1)
02 1.0582 (3) 0.4427 (3) 0.3664 (1) 0.062 (1)
C3 1.0205 (6) 0.2971 (7) 03339 (2) 0.087 (2)
C4 0.8188 (6) 0.2494 (5) 0.3430 (2) 0.066 (1)
C5 0.7154 (8) 0.1980 (6) 0.2868 (2) 0.088 (2)
(6] 0.6202 (9) 0.3453 (7) 0.2651 (2) 0.100 (2)
c7 0.5659 (5) 0.4376 (5) 0.3209 (2) 0.070 (1)
N8 0.7214 (4) 0.3991 (3) 0.3619 (1) 0.050 (1)
B9 0.8501 (8) 0.7455 (5) 0.3447 (2) 0.073 (1)
cio 0.8756 (4) 0.5518 (3) 0.4622 (1) 0.046 (1)
cll 0.8355 (5) 0.7001 (4) 0.4880 (1) 0.058 (1)
C12 0.8291 (6) 0.7164 (6) 0.5491 (2) 0.071 (1)
C13 0.8630 (6) 0.5864 (5) 0.5834 (1) 0.071 (1)
Cl4 0.8994 (5) 0.4343 (5) 0.5593 (1) 0.064 (1)
C15 0.9034 (4) 0.4169 (4) 0.4986 (1) 0.050 (1)
016 0.9337 (4) 0.2752 (3) 0.4710(1) 0.065 (1)
C17 0.9288 (6) 0.1297 (5) 0.5047 (2) 0.072 (1)

Table 2. Selected geometric parameters (A, °)

02—P1 1.602 (2)
B9—P1 1917 (4)
Cc3—02 1.438 (6)
C5—Ca 1536 (5)
C6—C5 1.482 (8)
N8—C7 1.489 (4)
C15—C10 1.403 (4)
C13—C12 1.350 (6)
C15—Cl4 1.384 (4)
C17—016 1427 4)
N8—P1—02 97.5(1)
B9—P1—N8 1159 (2)
C10—P1—N8 109.4 (1)
C3—02—P! 112.4 (2)
C5—C4—C3 114.9 (4)
N8—C4—C5 104.0 (3)
C7—C6—C5 104.7 (4)
C4—~N8—P!1 1109 (2)
C7—N8—C4 110.6 (3)
C15—C10—P1 123.0 2)
C12—C11—C10 120.8 (3)
C14—C13—C12 121.6 (3)
C14—C15—C10 120.0 3)
016—C15—Cl4 1239 (3)

N8—P!1 1.661 (3)
C10—P1 1.802 (3)
C4—C3 1.518 (7)
N8—C4 1.486 (4)
Cc71—C6 1.529 (6)
C11—C10 1.389 (4)
C12—Cl1 1.392 (5)
Cl14—CI13 1.397 (5)
016—Cl15 1.346 (4)
B9—P1—02 114.1 2)
C10—P1—02 104.5 (1)
C10—P1—B9 113.7 2)
C4—C3—02 109.1 (3)
N8—C4—C3 1059 (3)
C6—C5—C4 105.8 (4)
N8—C7—C6 102.6 (3)
C7—N8—PI 1214 (2)
C11—C10—P!1 117.9 (2)
C15—C10—Cl1 1189 (3)
C13—C12—CllI 119.4 (4)
C15—C14—C13 1192 3)
016—C15—C10 116.2 2)
C17—016—CI5 118.7 (3)
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The structure was solved by direct methods using SHELXS86
(Sheldrick, 1985). H-atom positions were calculated; the values
given in the deposit material were computed using SHELX76
(Sheldrick, 1976). At the end of the refinement the 901 Friedel
pairs of reflections present in the data set were sorted accord-
ing to w'/?||Fo(hk,0)| — |Fe(—h,—k,~0)|| in order of decreasing
magnitude. Among the first 200 pairs of reflections, the signs
of 172 observed differences were consistent with the signs of
the corresponding calculated differences, establishing that the
molecule is described with the correct absolute configuration.

Lists of structure factors, anisotropic displacement parameters, H-atom
coordinates and complete geometry have been deposited with the British
Library Document Supply Centre as Supplementary Publication No.
SUP 71778 (20 pp.). Copies may be obtained through The Technical
Editor, International Union of Crystallography, 5 Abbey Square, Chester
CH1 2HU, England. [CIF reference: DU1059]
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Abstract

The title compound, C;;H;sN,, is a structural
analogue of N-(4,6-dimethylpyrid-2-yl)benzamide,
with a triazolic heterocycle instead of the amide
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