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The nickel(Il) complex [NiBr(Ph){(C¢H11)2-

P(CH;),P(CgH11)2}1-PhCl

The crystal and molecular structure of [bis(dicyclohexyl-
phosphino)ethane-«*P, P'lbromo(phenyl)nickel(II) ~ chloro-
benzene solvate, [NiBr(C¢Hs)(dcpe)]-CsHsCl [dcpe s
bis(dicyclohexylphosphino)ethane, (CsHy1),PCH,CH,P-
(C¢Hi1), or CygHygP5], is reported. The complex is square
planar and the Ni—P bond trans to the phenyl group is longer
than the bond frans to Br, reflecting the stronger trans
influence of the aromatic ring.

Comment

Arylnickel(II) complexes are usually prepared by oxidative
addition of aryl halides to a nickel(0) centre. Compound (IT)
and related species have been obtained by reaction of
bromobenzene with [Ni(*-C,H,)(dcpe)] (Bennett et al., 1985)
or with [NiBry(PPh;3),] in the presence of activated zinc,
followed by ligand exchange with dcpe (Bennett & Wenger,
1995). The present sample, however, was isolated after
hydrolysis of the arylnickel(I) complex (I) bearing a boronic
ester group in the ortho position. The latter complex, which
has been studied as a precursor to the benzynenickel(0)
complex [Ni(n*-CsH,)(dcpe)] (Retbgll er al., 2002), is highly
reactive towards moisture, owing to the large steric interaction
between the boronic ester substituent and the cyclohexyl
groups on the diphosphine ligand. Cleavage of the C—B bond
in (I) occurs readily and compound (II) was obtained from
attempted crystallizations of (I).
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Complex (II) crystallized as a chlorobenzene solvate. The
nickel centre of (II) is in a square-planar environment, with
Cl1—Ni—P1 and Brl—Ni—P2 angles of 170.47 (8) and
173.61 (3)°, respectively. The Ni—P distances are not
equivalent, the bond trans to atom C1 being longer than the
bond trans to Br, as expected from the larger trans influence of
the phenyl group. Similarly, the Ni—C1 distance [1.981 (3) A]
is longer than that in complexes having trans phosphines and a
halide trans to Ni—C; see for example [NiCl(o-
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Figure 1

The molecular structure of the title compound, with the atom-labelling
scheme. Dispacement ellipsoids are drawn at the 50% probability level
and H atoms have been omitted for clarity.

CsH,Me)(PPhs),] (1.900 A; Spek et al., 2000) and [NiCl(o-
C¢H,CF5)(PPhs),] (1.890%A; Lutz et al., 1998). The other
geometric data of complex (II) are unexceptional.

Experimental

A solution of the boronic ester complex (I) (50 mg) was prepared
with chlorobenzene (3 ml) and pentane was diffused into it at room
temperature. Crystallization was very slow, but after 72 h, orange
crystals of the title compound formed. Attempted recrystallizations
of the title compound from CH,Cly/hexane or THF/hexane had
similar outcomes. The NMR data are analogous to those of the iodo
analogue [NiI(Ph)(dcpe)] (Bennett ez al., 1985). "H NMR (300 MHz,
CD,Cl,, p.p.m.): § 1.15-1.95 (m, 42H, dcpe), 2.04-2.18 (m, 4H, dcpe),
2.34-2.46 (m, 2H, dcpe), 6.77 (¢, 1H, J = 7.2 Hz, p-Ph), 6.95 (¢, 2H, J =
7.2 Hz, m-Ph), 7.45 (br t, 2H, J = 6.0 Hz, 0-Ph); *C NMR (75.4 MHz,
CD,Cl,, p.p.m.): § 19.24 (dd, J = 19.9, 11.7 Hz, PCH,), 24.90 (¢, J =
23.1 Hz, PCH,), 26.17-30.68 (m, CH,), 34.50 (d, J = 18.7 Hz, PCH),
34.75 (brd, J =253 Hz, PCH), 121.88 (s, p-CH), 126.04 (d, J = 6.0 Hz,
0-CH), 137.68 (s, m-CH), 159.10 (dd, J = 85.7, 37.5, Ni—C); *'P{'H]}
NMR (80.96 MHz, CD,Cl,, p.p.m.): § 63.3 (d), 67.6 (d, Jpp = 19.5 Hz)

Crystal data

[NiBr(CsHs)(Ca6HasP2)]-CsHsCl
M, = 750.89
Monoclinic, P2, /n

D,=1280Mgm™
Mo Ko radiation
Cell parameters from 89742

a=118308(1) A reflections
b =227790 (3) A 6 =2.9-27.5°
c=145238(2) A w=177 mm™"
B =107.4072 (5)° T =200K

V =3734.82 (8) A3 Prism, yellow

Data collection

Nonius KappaCCD diffractometer 4771 reflections with [ > 3o(1)

¢ and o scans Rin = 0.044

Absorption correction: by Omax = 27.5°
integration (Coppens, 1970) h=-15—15
Tmin = 0.662, Tiyax = 0.808 k=-29— 29

94198 measured reflections I=-18 — 18

8553 independent reflections

Refinement

Refinement on F Weighting scheme: Chebychev

R =0.030 polynomial with four parameters
wR = 0.031 0.522, —0.637, 0.215, —0.339
§=1.05 (Carruthers & Watkin, 1979)

4771 reflections
446 parameters
Only H-atom U’s refined

(A6 max = 0.001
ApPmax =056 A7
APmin = —051e A7

Table 1 .

Selected geometric parameters (A, °).

Nil—Brl 2.3390 (5) P2—C27 1.848 (3)
Nil—P1 22223 (7) Cl-C2 1.400 (4)
Nil—P2 2.1387 (8) Cl1—C6 1.338 (4)
Nil—Cl1 1.981 (3) c2—C3 1.391 (4)
P1—C7 1.838 (3) C3—C4 1372 (5)
P1—C9 1.848 (3) C4—C5 1.381 (5)
P1-Cl5 1.850 (3) C5—C6 1.399 (4)
P2—C8 1.851 (3) c7—C8 1.538 (4)
P2—C21 1.844 (3)

Brl—Nil—P1 92.87 (2) Nil—P1—Cl15 1233 (1)
Br1—Nil—P2 173.61 (3) Nil—-P2—-C8 109.45 (9)
P1—Nil—P2 89.19 (3) Nil—P2—C21 113.97 (9)
Br1—Nil—C1 89.78 (7) Nil—P2—-C27 120.48 (9)
P1—-Nil—-Cl1 170.47 (8) Nil—Cl1—-C2 114.0 (2)
P2—Nil—Cl 89.16 (7) Nil—C1—C6 125.9 (2)
Nil—P1—C7 107.89 (9) P1—C7—C8 110.43 (19)
Nil—P1—C9 113.02 (9) P2—C8—C7 111.46 (18)

H atoms were included at calculated positions riding on the
attached C atom and individual isotropic displacement parameters
were refined.

Data collection: COLLECT (Nonius, 1997); cell refinement: HKL
SCALEPACK (Otwinowski & Minor, 1997); data reduction:
DENZO and SCALEPACK (Otwinowski & Minor, 1997);
program(s) used to solve structure: SIR92 (Altomare et al., 1999);
program(s) used to refine structure: CRYSTALS (Watkin ez al., 2001)
and maXus (Mackay et al., 1999); molecular graphics: CAMERON
(Watkin et al., 1996); software used to prepare material for publica-
tion: CRYSTALS and maXus.

EW is grateful to the Australian Research Council for the
award of a QEII Research Fellowship.
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