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The title compound, C22H22NP, a kind of Schiff base, which

contains soft donor phosphines and hard donor nitrogen, has

been synthesized. The C N double bond has length

1.253 (2) AÊ . There is a zigzag chain with a diphenylphosphine

and a benzene ring.

Comment

Phosphines are among the most common ancillary ligands for

transition metal complexes with the result that there are many

reported systems (Newkome, 1993a,b; Uriarte et al., 1980).

Ligands possessing both softer donor phosphines and harder

donor nitrogen or oxygen sites have been studied extensively

because they not only stabilize homobimetallic or hetero-

bimetallic complexes but also provide catalyst systems with

hemilabile ligands that readily dissociate to provide vacant

coordination sites for incoming substrates (Elliott et al., 1999).

Issleib ®rst synthesized the [Ph2P(CH2)3N CH]C6H5

compound and prepared the Ni (Issleib et al., 1978), Pd and Pt

(Issleib & Kipke, 1980) complexes with the ligand. Blinn et al.

(1990) reported a new method to synthesize the ligand, which

was obtained by reacting Ph2P(CH2)3NH2, from the reduction

of Ph2P(CH2)3CN, with benzaldehyde in the presence of

molecular sieves. However, they did not report a single-crystal

structure. In addition, Hussain et al. (1990) and Banbery et al.

(1991) prepared the ligand 2-[Ph2P(CH2)3N CH]C6H4OH

and its ReV complex. As the distance for C16 N1 is

1.256 (3) AÊ in the title compound, (I), typical for a double

bond, this is a novel kind of Schiff base. There is a zigzag chain

with a diphenylphosphine and a benzene ring in the molecule.

Experimental

All commercially available reagents were used as supplied. 1H NMR

spectra were obtained from CDCl3 solution using TMS as internal

standard on a Bruker DRX 200 instrument. FT±IR spectra were

measured by a Nicolet 1795X FT±IR spectrophotometer. Elemental

analyses were performed on a Carlo±Erba 1106 elemental analyser.

The compound [Ph2P(CH2)3N CH]C6H5 was prepared by the
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reaction between Ph2P(CH2)3NH2 and benzaldehyde in the presence

of molecular sieves in benzene according to previously described

procedures (Blinn et al., 1990); m.p. 352±353 K. 1H NMR (CDCl3,

200 MHz, p.p.m.): 8.26 (s, 1H, ±N CH), 7.71±7.73 (m, 15H, Ph), 3.70

(t, 2H, ±CH2ÐN), 2.10 (t, 2H, ±PÐCH2), 1.88 (m, 2H, ±CH2ÐCH2Ð

CH2). IR (KBr, cmÿ1): 1574, 1478 (C C), 1697 (C N), 1492 (CÐP).

Analysis calculated: C 79.74, H 6.69, N 4.23%; found: C 79.57, H 6.43,

N 4.18%.

Crystal data

C22H22NP
Mr = 331.38
Orthorhombic, P212121

a = 5.768 (2) AÊ

b = 17.702 (3) AÊ

c = 17.823 (4) AÊ

V = 1819.8 (8) AÊ 3

Z = 4
Dx = 1.209 Mg mÿ3

Mo K� radiation
Cell parameters from 25

re¯ections
� = 15.1±15.9�

� = 0.15 mmÿ1

T = 293 (2) K
Prismatic, colourless
0.4 � 0.3 � 0.2 mm

Data collection

Enraf±Nonius CAD-4
diffractometer

!/2� scans
Absorption correction:  scan

(North et al., 1968)
Tmin = 0.946, Tmax = 0.970

3202 measured re¯ections
3202 independent re¯ections

3014 re¯ections with I > 2�(I)
�max = 25.0�

h = ÿ6! 6
k = ÿ20! 21
l = ÿ20! 21
5 standard re¯ections

every 300 re¯ections
intensity decay: none

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.031
wR(F 2) = 0.099
S = 1.05
3202 re¯ections
217 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.06P)2

+ 0.35P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max = 0.002
��max = 0.29 e AÊ ÿ3

��min = ÿ0.10 e AÊ ÿ3

Absolute structure: Flack (1983);
1327 Friedel pairs

Flack parameter = ÿ0.09 (10)

The positions of all H atoms were ®xed geometrically.

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

re®nement: CAD-4-PC Software; data reduction: TEXSAN (Mole-

cular Structure Corporation, 1989); program(s) used to solve struc-

ture: SHELXS97 (Sheldrick, 1997); program(s) used to re®ne

structure: SHELXL97 (Sheldrick, 1997); software used to prepare

material for publication: SHELXL97.
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Figure 1
The molecule with labelling of the non-H atoms and 30% probability
ellipsoids.

Figure 2
A view of the packing.
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