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In the title compound, C40H33NO3P2, used as a nixantphos-

type ligand in homogeneous catalysis, the central phenoxazine

ring system is nearly planar. The most important feature of the

molecule is the intramolecular P� � �P distance of

4.2346 (13) Å. The angles involving the P atoms are in the

range 100.90 (13)–103.40 (16)�.

Comment

The title compound, (I), is a diphosphine ligand used for

highly regioselective hydroformylation reactions. The hydro-

formylation reaction, the most important homogeneously

catalysed reaction, produces a mixture of linear and branched

aldehydes from olefins, carbon monoxide and hydrogen

(Claver & van Leeuwen, 2000). In order to achieve high

selectivity towards the formation of one product, appropriate

ligands have to be employed. Van Leeuwen has pioneered the

use of xanthene- and phenoxazine-based diphosphine ligands

(Kranenburg et al., 1995; van der Veen et al., 1998), which give

extremely regioselective rhodium catalysts that produce linear

aldehydes.

As part of our investigation aimed at evaluating different

attachment routes by connecting a polymer with the nitrogen

anchor in the nixantphos ligand, the title new ligand was

prepared from nixantphos with methyl acrylate to give the

corresponding product of the Michael addition. According to

preliminary results, this compound was found to be superior

over nixantphos as a ligand with regard to n-selectivity in the

hydroformylation reaction of 1-octene (Ricken et al., 2006). It

was believed that the crystal structure determination of this

compound might allow for the determination of important

ligand factors, such as the cone angle and the flexibility range

of the natural bite angle (Claver & van Leeuwen, 2000). The

structural analysis reveals the P� � �P distance to be

4.2346 (13) Å, longer than in xantphos (4.080 Å; Kranenburg

et al., 1995); the resulting wider bite angle in the corresponding

chelate is supposed to affect the selectivity of the catalyst.



Experimental

To a stirred suspension of 2.5 g of nixantphos (4.54 mmol) and 8 ml of

methyl acrylate (97 mmol, 21 equivalents) a solution of 0.2 g of

NBu4Br (0.62 mmol) and 40 mg of NaOMe (0.7 mmol, 16%) in 2 ml

of methanol was added though a syringe. The mixture was heated and

stirred under reflux for 2 h. After that, thin-layer chromatography

showed very little substrate left (cyclohexane/acetone, 4:1 v/v). Water

(50 ml) was added and the mixture was extracted with 3 � 20 ml of

dichloromethane. The combined organic phases were dried over

MgSO4, filtered, evaporated, and dried with an oil pump. Crystal-

lization (dichloromethane/ethanol, 1:1 to 1:10 v/v) yielded 1.81 g

(62%) of pale-yellow crystals (m.p. 477–478 K). MS (FAB + LR): m/z

(%) = 638 (M)+, (1/5); exact mass (FAB + HR): 637.1968 (M)+;

calculated for C40H33O3NP2: 637.1936. Elemental analysis found: C

74.8, H 5.2, N 2.1%; C42H38O3NP2 requires: C 75.3, H 5.2, N 2.2%.

Crystal data

C40H33NO3P2

Mr = 637.61
Triclinic, P1
a = 10.431 (2) Å
b = 11.354 (2) Å
c = 15.337 (3) Å
� = 68.961 (6)�

� = 84.619 (10)�

� = 80.182 (9)�

V = 1669.5 (5) Å3

Z = 2
Dx = 1.268 Mg m�3

Mo K� radiation
� = 0.17 mm�1

T = 291 (1) K
Plate, pale yellow
0.26 � 0.16 � 0.08 mm

Data collection

Nonius KappaCCD diffractometer
! scans
Absorption correction: none
21372 measured reflections

6052 independent reflections
2007 reflections with I > 2�(I)
Rint = 0.033
�max = 25.4�

Refinement

Refinement on F 2

R[F 2 > 2�(F 2)] = 0.038
wR(F 2) = 0.088
S = 1.01
6052 reflections
424 parameters

H-atom parameters constrained
w = [exp{4.2(sin�/�}2)]/[�2(Fo

2)]
(�/�)max < 0.001
��max = 0.22 e Å�3

��min = �0.15 e Å�3

H atoms were placed in calculated positions, with C—H = 0.93–

0.97 Å, and were refined as riding, with Uiso(H) = 1.5Ueq(C) for

methyl groups and 1.2Ueq(C) for others; the methyl groups were

allowed to rotate but not to tip. Atom O3 is disordered over two

positions with occupancies of 0.50.

Data collection: COLLECT (Nonius, 1998); cell refinement:

DENZO/SCALEPACK (Otwinowski & Minor, 1997); data reduc-

tion: DENZO/SCALEPACK; program(s) used to solve structure:

SHELXS97 (Sheldrick, 1990); program(s) used to refine structure:

SHELXL97 (Sheldrick, 1997); molecular graphics: SHELXTL-Plus

(Sheldrick, 1991); software used to prepare material for publication:

SHELXL97, PARST95 (Nardelli, 1995) and PLATON (Spek, 2003).
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Figure 1
The molecular structure of the title compound, showing the labelling of
all non-H atoms. Displacement ellipsoids are shown at the 30%
probability level. Only one component of the disordered atom O3 is
shown.


	mk1

