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The title compound, C28H42B2P2, (II), was synthesized with

>95% enantiomeric excess, and the relative and absolute

con®guration was determined. Both P atoms have distorted

tetrahedral geometry, and the average BÐPÐC angle and PÐ

B distance are 112.7 (6)� and 1.910 (6) AÊ , respectively.

Comment

The importance of phosphine ligands in transition metal

chemistry is remarkable. Among them optically active C2-

symmetric phosphine ligands proved to be instrumental in

asymmetric catalysis (Yamanoi & Imamoto, 1999). Recently,

P-chiral phosphines have emerged as a good chiral controller

in transition metal-catalyzed reactions (Kolodiazhnyi, 1998).

Transition metal complexes with phosphorus±carbon±

phosphorus (PCP) tridentate or pincer ligands were studied

extensively (Laurenti & Santelli, 1999). However, to our

knowledge, no structure of a pincer ligand with P-chiral

phosphines has been reported so far. Therefore, we wish to

report the ®rst crystallographic structure of a P-chiral PCP

tridentate ligand as a bis-borone complex.

Fig. 1 clearly indicates the C2-symmetry of (II). The two

phosphorus substituents are on opposite sides of the aromatic

ring. Both P atoms have adopted a distorted tetrahedral

geometry. The average BÐPÐC angle and PÐB distance are

112.7 (6)� and 1.910 (6) AÊ , respectively (Table 1).

Experimental

According to the literature procedure of Wolfe & Livinghouse

(1998), the enantioselective alkylation of the phosphine±borane (I)

with the lithium±sparteine complex afforded the desired C2-
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symmetric diphosphine in 54% yield and 98.5% ee, contaminated

with 5% of the meso diastereoisomer. Recrystallization from di-

chloromethane/ether afforded the enantio- and diastereomerically

pure (>99%) bis(phosphine±borane) (II). Optical rotation of (II):

[a]D = +127.6 (c 2.78, CHCl3).

Crystal data

C28H42B2P2

Mr = 462.18
Orthorhombic, P212121

a = 7.380 (6) AÊ

b = 13.515 (6) AÊ

c = 28.189 (14) AÊ

V = 2812 (3) AÊ 3

Z = 4
Dx = 1.092 Mg mÿ3

Cu K� radiation
Cell parameters from 25

re¯ections
� = 20.0±21.0�

� = 1.48 mmÿ1

T = 293 (2) K
Block, colourless
0.83 � 0.22 � 0.14 mm

Data collection

Nonius CAD-4 diffractometer
! scans
Absorption correction: by integra-

tion (ABSORP in NRCVAX;
Gabe et al., 1989)
Tmin = 0.539, Tmax = 0.830

30 802 measured re¯ections
5320 independent re¯ections
4737 re¯ections with I > 2�(I)

Rint = 0.062
�max = 69.8�

h = ÿ8! 8
k = ÿ16! 16
l = ÿ34! 34
5 standard re¯ections

frequency: 60 min
intensity decay: 21.7%

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.035
wR(F 2) = 0.088
S = 1.03
5320 re¯ections
298 parameters
H-atom parameters constrained
w = 1/[�2(Fo

2) + (0.0491P)2P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max = 0.001
��max = 0.21 e AÊ ÿ3

��min = ÿ0.22 e AÊ ÿ3

Extinction correction: SHELXL96
Extinction coef®cient: 0.0028 (2)
Absolute structure: Flack (1983),

2274 Friedel pairs
Flack parameter = ÿ0.004 (18)

Table 1
Selected geometric parameters (AÊ , �).

C20ÐP20 1.824 (2)
P20ÐC21 1.802 (2)
P20ÐC27 1.858 (3)
P20ÐB20 1.904 (3)

C60ÐP60 1.829 (2)
P60ÐC61 1.806 (2)
P60ÐC67 1.862 (2)
P60ÐB60 1.916 (3)

C21ÐP20ÐC20 107.36 (11)
C21ÐP20ÐC27 105.59 (11)
C20ÐP20ÐC27 105.53 (11)
C21ÐP20ÐB20 113.39 (13)
C20ÐP20ÐB20 111.91 (13)
C27ÐP20ÐB20 112.51 (13)

C61ÐP60ÐC60 106.62 (11)
C61ÐP60ÐC67 105.07 (10)
C60ÐP60ÐC67 105.96 (10)
C61ÐP60ÐB60 113.24 (13)
C60ÐP60ÐB60 112.13 (12)
C67ÐP60ÐB60 113.20 (12)

The title compound, (II), is quite stable and can be stored for

months on the bench, without any signi®cant decomposition.

However, it seems to be X-ray sensitive, giving a linear intensity

decay during exposure; this was corrected. H atoms were constrained

to the parent site using a riding model; SHELXL96 defaults, CÐH =

0.93±0.97 AÊ and BÐH = 0.96 AÊ . The isotropic factors, Uiso, were

adjusted to 150% of the value of the parent site for methyl and BÐH

H atoms and 120% for other H atoms.

Data collection: CAD-4 Software (Enraf±Nonius, 1989); cell

re®nement: CAD-4 Software; data reduction: NRC-2 and NRC-2A

(Ahmed et al., 1973); program(s) used to solve structure: SHELXS97

(Sheldrick, 1997); program(s) used to re®ne structure: SHELXL96

(Sheldrick, 1996); molecular graphics: SHELXTL (Bruker, 1997);

software used to prepare material for publication: SHELXL96.
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Figure 1
ORTEP drawing (SHELXTL; Bruker, 1997) of the title molecule. Ellipsoids correspond to 40% probability.
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