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Bis[u-3,3',5,5'-tetra-tert-butylbiphenyl-2,2’-diyl
phosphonato(1-)]bis[(acetonitrile)carbonyl-
rhodium(l)] dichloromethane sesquisolvate

The title compound, [Rhy(CygHy0O3P),(C,H3N),(CO),] -
~1.5CH,Cl,, contains a dimeric rhodacyclic complex, having
inversion symmetry. The Rh atoms are joined by bridging
phosphites and additionally each is coordinated by a CO and
an acetonitrile. Half of the tert-butyl groups are rotationally
disordered, but weak C—H- - -O interactions prevent this from
occurring in the other two groups.

Comment

During the course of research into novel ligand systems for
catalysis and coordination chemistry, monodentate (van der
Vlugt, Grutters et al, 2003) and bidentate (van der Vlugt,
Fioroni et al., 2003) phosphorus-functionalized silsesquioxane
frameworks were prepared (van der Vlugt, Ackerstaff ef al.,
2004). From the stoichiometric reaction of [Rh(acac)(CO),]
with a silsesquioxane-based diphosphite ligand, the unex-
pected title compound, (I), was obtained (Fig. 1).
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Compound (I) is a centrosymmetric dinuclear rhodium
complex. Two {(u,-O,P)(dibenzo-[d,f]-2,2,4,4-tetra-tert-butyl-
[1,3,2]dioxaphosphito)} ligands are present in the molecule,
each coordinating to one rhodium cation via the P atom. There
are three O atoms attached to the P atom, and the bridging
coordination of the phosphito ligand results in a metalloma-
crocyclic complex. The remaining coordination sites on the
rhodium cations are filled by one CO and one acetonitrile
each.

A search of the Cambridge Structural Database (CSD) (Jan
2004 update of the November 2003 version; Allen, 2002)
reveals that such a dinuclear rhodium structure has not been
reported before and, to the best of our knowledge, has also
never been reported in solution. Recently, Bedford et al
(2003) have published the structure of a palladium dimer that
bears a close resemblance to the structural motif found in this
complex. Earlier Geldbach et al. (2001) published the struc-
ture of a dimeric ruthenium complex with similar features.

There is no indication that the rhodium-phosphorus
bridging oxygen has any oxide character, since the P1—O1
bond length is shorter [1.507 (3) A] than the P1—0O3 and P1—

Received 1 June 2004
Accepted 3 June 2004
Online 12 June 2004

Acta Cryst. (2004). E60, m943—-m945

DOI: 10.1107/5S1600536804013406 Tooke et al. -+

[Rh,(C;8H4003P)2(CoH3N),(CO),]-1.5CH,Cly

m943



metal-organic papers

C31Aa

C28a

C30Aa

Figure 1
View of (I), with the atom-numbering scheme. Displacement ellipsoids for non-H atoms are drawn at the 50% probability level. The minor disorder
components of the fers-butyl groups and the disordered solvent molecules have been omitted for clarity.

O4 bonds [1.642 (3) and 1.625 (3)A respectively]. The

dinuclear complex shows a mutual anti configuration for both Data collection

Rh atoms. in relation to the other atoms in the six-membered Nonius KappaCCD diffractometer 4468 reflections with 7 > 20(1)
. ? . . @ and o scans Ry = 0.053
ring. The geometry around the Rh atoms is square planar, with Absorption correction: multi-scan B = 25.0°
a maximum deviation of 0.002 (1) A from the P/N/O/C mean (SADABS; Sheldrick, 1990) h=-34— 34
plane. The rhodium cation is displaced by 0.027 (3) A from the 28173";n = 0'750’d Tmax :tp.OSO ;‘ = _2154__:2154
. measured reiections = —
mean plane and the N1—Rh1—P1 bond angle is 178.42 (8)°. 6085 independent reflections
The Rh1—N1 and the Rh1—C1 bond lengths are normal at
2.119 (3) A and 1.799 (5) A respectively, comparable to other Refinement
Rh(CO)(NCCHj;)L, complexes in the literature (Siedle et al., ) 0 s )
Refinement on F w = 1/[o"(F,”) + (0.0431P)
1990). R[F? > 20(F?)] = 0.043 +7.5648P]
The tert-butyl groups containing C20 and C28 are rota- wR(F?) = 0.098 where P = (F,” + 2F2)/3
tionally disordered, whilst those containing C18 and C26 are 5§=105 (A/0)max = 0.004
. . . 6085 reflections Apmax =068 ¢ AT
not. This lack of disorder may be attributable to the presence 340 parameters Ao = —049 ¢ A
of weak C—H- - -O interactions of C18, C19, C25 and C26 with H-atom parameters constrained
03, 03, O4 and O1 respectively (see Table 2).
Experimental Table 1 u
112.5 mg (0.06 mmol) of {c-(CsHy);Si;O9(OSiMePh,)}{CrsH400,P}, Selected geometric parameters (A, °).
and 14.9 mg (0.06 mmol) [Rh(ace.lc)(CO)z] in CH,Cl, were l:lSBd. Rhi_P1 22074 (10) Pl o4 1625 (3)
After removal of the solvent, a light green powder was obtained. Rh1—N1 2119 (3) 02—Cl 1.161 (6)
Layering with CH,Cl, and CH3CN produced tiny crystals after three Rh1—C1 1.799 (5) 03—-C4 1.405 (4)
d. The saturated solution was filtered, giving slightly bigger crystals Rh1—OT' 2071 (3) 04-Cl10 1.394 (5)
fter a further two d P1-0O1 1.507 (3) N1—C2 1.126 (5)
alter a rurther two d. P1—03 1.642 (3)
Crystal data P1—Rh1—NI1 178.42 (8) Rhl1—P1—04 107.22 (10)
. P1—Rh1-Cl 87.84 (13) 01—P1-03 100.47 (13)
[Rhy(CrsH49O03P),(C,H;3N),- D, =119 Mgm™ P1—Rh1—O1' 94.91 (7) O1—P1—04 108.41 (14)
(€CO)2]-1.5CH,CL, Mo Ko radiation N1—Rhi1—Cl 92.47 (15) 03—P1-04 101.82 (13)
M, = 1255.09 Cell parameters from 7134 O1'-=Rh1—N1 84.74 (11) Rh1'—01—-P1 143.09 (16)
Monoclinic, C2/c reflections O1'-=Rh1-Cl1 176.86 (15) 04—C10—-C11 118.4 (3)
a=292584 (4) A 6 = 1.0-26.0° Rh1—P1—01 119.91 (11) 04—C10—Cl5 119.5 (3)
b=124252(2) A @ =057 mm™ Rhi1—P1—03 117.37 (9)
¢ =21.7240 3) A T'=150K Symmetry code: (i) —x, 1 —y, —z.
B =1183548 (5)° Needle, yellow
V = 6950.05 (18) A® 0.39 x 0.15 x 0.09 mm
Z=4
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Table 2 .

Hydrogen-bonding geometry (A, °).

D—H---A D—H H---A D---A D—H---A
C18—HI18C---03 0.98 2.42 3.067 (5) 123
C19—H19C---0O3 0.98 242 3.082 (5) 124
C25—H25B- --04 0.98 2.26 2.923 (4) 124
C26—H26B- --01 0.98 2.34 3.306 (5) 168

H atoms were placed in geometrically idealized positions [d(C—
H) = 0.98 A for methyl H atoms and 0.95 A for other H atoms] and
constrained to ride on their parent atoms, with Ujso(H) = 1.5U 4(C)
for methyl H atoms and Uso(H) = 1.2U,4(C) for all other H atoms.

The tert-butyl groups containing C20 and C28 were found to be
rotationally disordered, and were modeled using partial occupancies
and isotropic displacement parameters. The unit cell contains two
voids of about 371 A> each, filled with disordered CH,Cl,. Their
contribution to the structure factor calculation was taken into
account by back-Fourier transformation using PLATON-SQUEEZE
(van der Sluis & Spek, 1990; Spek, 2003). The total electron density
taken into account was 128.4 e~ per void, equivalent to three di-
chloromethane molecules.The derived quantities (M,, F(000), u and
D,) in the Crystal data do not contain the contribution from this
disordered solvent.

Data collection: COLLECT (Nonius, 1998); cell refinement:
DIRAX (Duisenberg, 1992); data reduction: HKL2000 (Otwinowski
& Minor, 1997); program(s) used to solve structure: STR97 (Altomare
et al., 1999); program(s) used to refine structure: SHELXL97 (Shel-
drick, 1997); molecular graphics: PLATON (Spek, 2003); software
used to prepare material for publication: PLATON.

This work was supported in part (ALS, AMM, DMT) by the
Council for the Chemical Sciences of the Netherlands
Organization for Scientific Research (CW-NWO).
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