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In the title complex, [Cr(C14H10F5P)2(CO)4], a slightly

distorted octahedral geometry is present about the Cr atom

which sits at a center of inversion, while the groups about the

P atom are in a slightly distorted tetrahedral arrangement. The

CrÐPÐC angles are larger than the CÐPÐC angles of the

ligand. The ÐC2F5 groups are in the E con®guration across

the center of inversion.

Comment

Phosphine compounds with ¯uoroalkyl substituents are being

prepared in an effort to develop phosphine-ligand systems

that approximate the electronic in¯uence of phosphites. The

structure of the title compound, (I), was undertaken to

establish the connectivity of the ®rst of these substances.

The CrÐP distance of 2.3368 (6) AÊ is slightly longer than

the metal±phosphorus distance [2.252 (1) AÊ ] in trans-

[(PhO)3P]2Cr(CO)4 (Preston et al., 1972). This is probably due

to increased steric strain, as the phenyl groups are closer to the

P atom in the title compound than are the phenyl groups in the

phosphite. However, the CrÐC bond distance in the title

compound shows no similar elongation relative to the phos-

phite analog [average of 1.895 (4) AÊ in the title compound

versus an average of 1.88 (1) AÊ ].

A slight distortion from octahedral geometry is present

immediately around the Cr which sits at a center of inversion.

The two axial P-containing ligands have CrÐP vectors which

are approximately perpendicular (cf. Table 1) to the essen-

tially square planar arrangement [r.m.s. deviation of Cr(CO)4

of 0.013 AÊ ; see also Table 1] of the four carbonyls around the

Cr atom. The phenyl and ±C2F5 groups are also disposed in the

E con®guration about the inversion centre. As expected, the

carbonyl groups are nearly linear (Table 1).

The ligand geometry indicates that the rings and C2F5

groups are staggered with respect to the four carbonyls (see

torsion angles in Table 1). The P1ÐC15ÐC16ÐF4 grouping

of atoms is in a planar zigzag conformation (r.m.s. deviation =

0.043 AÊ ). This is probably a result of the only signi®cant, albeit

weak, hydrogen bonding/dipole±dipole bond interaction,

involving H8 with F2, in which a six-membered ring (P1Ð

C3ÐC8ÐH8� � �F2ÐC15) is formed in a near half-chair

conformation. C15 is 0.858 AÊ from the mean plane of the P1Ð
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C3ÐC8ÐH8� � �F2 atoms (r.m.s. deviation = 0.042 AÊ )

The P1ÐC3 and P1ÐC9 bonds are signi®cantly (28�)

shorter than the P1ÐC15 bond. The average PÐCring bond

length in the title compound is �10� longer than the average

PÐCring length [�1.786 (5) AÊ ] in the four organophosphorus

compounds reported by Gifkins & Jacobson (1980), Lapp &

Jacobson (1980), and Baker & Baughman (1995). In these

compounds, the P atom is doubly bonded to either an S or O

atom, an ±OMe or ±OEt group, or a tri-halogen-substituted

±OPh group. Thus, the elongation of the PÐCring bonds is

likely to be a result of the inductive effects of the ±C2F5 group.

Experimental

The title compound was prepared by thermolysis of Cr(CO)6 with two

equivalents of the ligand in re¯uxing octane. The solution was

®ltered, and removal of the alkane solvent under vacuum was

followed by isolation of the product from a petroleum ether slurry at

195 K. Crystals were grown by slow evaporation of a 1:1 solution in a

petroleum ether/ether mixture at room temperature.

Crystal data

[Cr(C14H10F5P)2(CO)4]
Mr = 772.44
Triclinic, P1
a = 8.1720 (3) AÊ

b = 9.3069 (4) AÊ

c = 11.8450 (5) AÊ

� = 110.015 (4)�

� = 93.301 (4)�


 = 102.208 (3)�

V = 819.00 (6) AÊ 3

Z = 1
Dx = 1.566 Mg mÿ3

Mo K� radiation
Cell parameters from 100

re¯ections
� = 10.5±18.1�

� = 0.54 mmÿ1

T = 293 (2) K
Trapezoidal plate, pale yellow
0.31 � 0.25 � 0.19 mm

Data collection

Siemens Bruker P4 diffractometer
�/2� scans
Absorption correction: by integra-

tion (XSCANS; Bruker, 1996)
Tmin = 0.873, Tmax = 0.924

3507 measured re¯ections
2847 independent re¯ections
2366 re¯ections with I > 2�(I)

Rint = 0.017
�max = 25.0�

h = ÿ9! 1
k = ÿ10! 10
l = ÿ14! 14
3 standard re¯ections

every 100 re¯ections
intensity decay: average of 1.4%

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.035
wR(F 2) = 0.087
S = 1.08
2842 re¯ections
223 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.0408P)2

+ 0.4223P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max < 0.001
��max = 0.30 e AÊ ÿ3

��min = ÿ0.32 e AÊ ÿ3

Table 1
Selected geometric parameters (AÊ , �).

Cr1ÐC2 1.894 (2)
Cr1ÐC1 1.896 (3)
Cr1ÐP1 2.3368 (6)

P1ÐC3 1.833 (2)
P1ÐC9 1.835 (2)
P1ÐC15 1.918 (3)

C1ÐCr1ÐP1 93.83 (8)
C1ÐCr1ÐC2 88.55 (10)
C2ÐCr1ÐP1 91.80 (7)
C3ÐP1ÐCr1 113.08 (8)
C9ÐP1ÐCr1 121.34 (8)
C15ÐP1ÐCr1 118.45 (8)

C3ÐP1ÐC9 102.16 (11)
C3ÐP1ÐC15 99.58 (11)
C9ÐP1ÐC15 98.81 (11)
O1ÐC1ÐCr1 177.7 (2)
O2ÐC2ÐCr1 178.9 (2)

C3ÐP1ÐCr1ÐC1 99.5 (1)
C9ÐP1ÐCr1ÐC1 ÿ138.7 (1)

C15ÐP1ÐCr1ÐC1 ÿ16.4 (1)

Table 2
Hydrogen-bonding geometry (AÊ , �).

DÐH� � �A DÐH H� � �A D� � �A DÐH� � �A

C8ÐH8� � �F2 0.96 2.38 3.111 (4) 133

The CÐH bond lengths were constrained at 0.90 AÊ .

Data collection: XSCANS (Bruker, 1996); cell re®nement:

XSCANS; data reduction: XSCANS; program(s) used to solve

structure: SHELXS86 (Sheldrick, 1990a); program(s) used to re®ne

structure: SHELXL93 (Sheldrick, 1993); molecular graphics:

SHELXTL/PC (Sheldrick, 1990b); software used to prepare material

for publication: SHELXTL/PC (Sheldrick, 1990b) and SHELXL93.
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Figure 1
View of the title molecule, showing the labeling of the non-H atoms.
Displacement ellipsoids are shown at the 50% probability level.
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