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Abstract
C15H33NO5P3Rh, orthorhombic, Pnma (no. 62), a =
19.8694(11) Å, b = 12.5765(7) Å, c = 8.6990(5) Å,
V = 2173.8(2) Å3, Z = 1, Rgt(F ) = 0.0394, wRref(F

2) = 0.0941,
T = 100 K, α = β = γ = 90°.

CCDC No.: 2197355

The molecular structure is shown in the figure. Table 1
contains crystallographic data and Table 2 contains the list
of the atoms including atomic coordinates and displace-
ment parameters.

Source of material

[Rh(opo)(CO)2] (opo− = 2-oxopyridin-1-olate) was syn-
thesized according to the method described previously
[5]. [Rh(opo)(CO3)(P(CH3)3)] was synthesized by dis-
solving [Rh(opo)(CO)2] (0.1000 g, 0.0495 mmol) in 5 cm3

of acetone under atmospheric conditions. Trimethyl-
phosphine (P(CH3)3), in slight excess, was added to the
prepared solution with stirring. Some ice water was
added dropwise to precipitate the product. Upon water
addition, a few yellow needle crystals formed from the
acetone/water medium.

Experimental details

Themethyl, aromatic and hydroxyl H atomswere placed in
geometrically idealized positions and constrained to ride
on their parent atoms, with fixed C—H distances for aro-
matic C—H of 0.93 Å(C—H) [Uiso (H) = 1.2 Ueq], for methyl
C—H of 0.96 Å(C—H) [Uiso(H) = 1.5 Ueq]. The graphics were
obtained using the DIAMOND [3] program with 50%
probability ellipsoids. The highest peak is located 1.02 Å
from P2 and the deepest hole is situated 0.74 Å from Rh1
respectively. Some hydrogen atoms in the figure are
omitted for clarity.

Table : Data collection and handling.

Crystal: Yellow needle
Size: . × . × . mm
Wavelength: Mo Kα radiation (. Å)
μ: . mm−

Diffractometer, scan mode: Bruker APEX-II, ω
θmax, completeness: .°, >%
N(hkl)measured, N(hkl)unique, Rint: , , .
Criterion for Iobs, N(hkl)gt: Iobs >  σ(Iobs), 
N(param)refined: 

Programs: SHELX [], Bruker [],
Diamond [], Olex []
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Comment

There are several essential reactions with regard to ho-
mogeneous catalysis which transitional metal (preferably
PGMs) complexes can undergo, such as oxidative addition,
carbonyl insertion, substitution and reductive elimination.
Oxidative addition is one type of reaction that can often be
identified in themechanistic scheme of catalytic processes.
Understanding of catalytic processes requires fundamental
research on homogeneous catalysis and relationships

between catalytic activity and the catalyst structure. One of
the carbonyl ligands in the precursor [Rh(L,L–BID)(CO)2]
complexes (L,L–BID = different mono-charged bidentate
ligands coordinated by e.g. O,O donor atoms such as
cupferrate and 2-oxopyridin-1-olate, etc.) is substituted by
tertiary phosphine ligands (PR3) to form [Rh(L,L–BID)
(CO)(PR3)] complexes. These complexes have been studied
intensively for potential applications in catalytic hydro-
formylation, hydrogenation, carbonylation, and decarbon-
ylation. In this study the complex [Rh(opo)(CO3)(P(CH3)3)]
(opo− = 2-oxopyridin-1-olate) has been synthesized as part of
a study to gain a better understanding of the electronic and
steric influence of the phosphine ligands on the oxidative
addition of methyl iodide [6–16]. Surprisingly, an atmo-
spheric carbon dioxide molecule was captured by the
rhodium complex, which was converted to a bidentate car-
bonato ligand in the aqueous solution.

In the title structure, the ligands are coordinated to
rhodium in a distorted octahedral geometry around the Rh
centre. The evident distortion is exhibited by the small bite
angle of 63.269(2)° of the four membered chelate ring as
well as the O1–Rh1–O2, N1–Rh1–P2, O2–Rh1–P1, N1–Rh1–
P1, P1–Rh1–P2 and P1–Rh1–P1 angles of 63.269(2),
99.081(2), 86.409(1), 88.842(2), 93.954(1) and 171.018(1)°,
respectively. Surprisingly, the opo− ligand is bonded
monodentately via the nitrogen donor atom only, leaving
the carbonato ligand as the sole bidentate coordinating
entity in the structure. It is however mono-charged, since
the oxygen O4 is deprotonated, balancing the charge to
yield a neutral rhodium(III) species. Due to the less steric
hindrance imposed by the trimethylphosphine ligands, the
relative bond distance of Rh1–O1, Rh1–O2, Rh1–N1, Rh1–P1
and Rh1–P2; are 2.0684(1), 2.1104(1), 2.0824(1), 2.3411(1)
and 2.2903(1) Å, respectively. There is a mirror plane which
passes through the flat equatorial plane [N1–Rh–P1–O1–
O2] of the structure and the trapped water solvent O5,
resulting in only one half of the complex in the asymmetric
unit, while the other half is symmetry generated.
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Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

Rh . () . . () . ()
P . () . () . () . ()
P . () . . () . ()
O . () . . () . ()
O . () . . () . ()
O . () . . () . ()
O . () . . () . ()
N . () . . () . ()
C . () . . () . ()
C . () . . () . ()
C . () . . () . ()
H . . . .*
C . () . . () . ()
H . . . .*
C . () . . () . ()
H . . . .*
HA . () . () . () .*
HB . () . . () .*
HA . () . . () .*
HB . () . . () .*
C . () . . () . ()
H . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
HC . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
HC . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
HC . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
HC . . . .*
C . () . . () . ()
O . () . . () . ()
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