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Summary: The syntheses and characterizations of Ni-
(CO),(dppm-P), and Ni(CO)Xdiphos)(diphos-P), which con-
tain monocoordinated bis(phosphine) ligands, are report-
ed. The former reacts readily with PtCI,(COD) to give
NiPtCl(u-COXu-dppm),, the structure of which shows that
each metal (1) is bonded to a terminal chioride and (2)
has a different structure, the Pt being aimost square pla-
nar while the Ni is considerably distorted from square
planarity.

The most general synthetic route to the enormous
number of transition metal—carbonyl-phosphine complexes
now known is to react metal carbonyls with phosphines.!
A less common approach is to treat either already sub-
stituted metal carbonyls? or metal(0) phosphine complexes®
with CO. We report here an alternative route that involves
the reaction of CO-saturated solutions of Ni(II)4 (or Co-
(I1)>®) salts and phosphines, such as PPh; or Ph,P-
(CH,),,PPh, (n = 1, dppm; n = 2, diphos), with NaBH, or
NaBH,CN under a variety of conditions, thereby avoiding
the, sometimes inconvenient, use of metal carbonyls.

With PPh, and Ni(II), the major product is Ni(CO),-
(PPhy), (i.e., the same product as is observed’ from reac-
tions of Ni(CO), with PPh,), but with the bis(phosphines),
hitherto unknown metal-CO-phosphine complexes con-
taining monocoordinated phosphine ligands are produced.
For example, the NiCly-6H,0/dppm/CO/NaBH, system
" yields® colorless crystals of tetrahedral Ni(CO),(dppm-P),
(1) which rapidly rearranges in solution (unless the solution
is cooled or an excess of free dppm is present) to give
Nig(CO),(u-CO) (u-dppm),.4®  Similar reactions using di-
phos instead of dppm produce’® (along with other com-
pounds) Ni(CO)(diphos)(diphos-P) (2).
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There is obvious potential for the use of 1 and 2 in the
synthesis of bimetallic systems,!! and, indeed, 1 reacts very
rapidly with, for example, PtCl,(COD), NiCl,-6H,0,
Rh,CL,(CO),, and Mo(CO)s(THF) in CH,Cl, under dry
nitrogen. From 1 and PtCl,(COD), an intensely colored
purple solution is produced from which purple crystals of
NiPtCl,(u-CO)(u-dppm), (3) have been isolated.!? The
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structure of 3, solved by X-ray methods,® is shown in
Figure 1, from which it is clear that the Ni and Pt atoms
are each bonded to a terminal chiorine atom and are
bridged by two dppm ligands and one carbonyl group. The
metal, chlorine, and the carbonyl carbon atoms are es-
sentially coplanar with the largest atom-to-plane distance
from the least-squares plane through Pt, Ni, C1, Cl1, and
CI2 being 0.10 A. The fact that P3 and P4 are approxi-
mately perpendicular to this plane and the P3-Pt-P4 and
C12-Pt-C1 bond angles are 172.7° and 161.4°, respectively,
indicate that the Pt atom is in an approximately square-
planar environment. In contrast, the geometry about the
Ni atom is considerably removed from square planarity,
with P1-Ni-P2 and Cl1-Ni-C1 bond angles of 145.7° and
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Figure 1. ORTEP of drawing of [PtNi(u-CO)(u-dppm),Cl;] showing
50% probability thermal ellopsoids. For clarity, only phenyl
carbons bonded to phosphorus atoms have been included. Se-
lected bond lengths (A): Pt-Ni, 2.689 (2); Pt-C12, 2.374 (5); Pt—C1,
2.03 (1); Pt~P3, 2.306 (4); Pt-P4, 2.323 (4); Ni-Cl1, 2.274 (4);
Ni-C1, 1.77 (2); Ni-P1, 2.207 (4); Ni~P2, 2.209 (4); C1-01, 1.22
(2). Bond angles (deg): P3-Pt-P4, 172.8 (1); P3-Pt-Cl2, 91.8
(2); P3-Pt-C1, 87.5 (4); P4-Pt-Cl2, 91.3 (2); P4-Pt-C1, 91.6 (4);
Cl2-Pt-C1, 161.6 (5); P1-Ni~-P2, 146.0 (2); P1-Ni-Cl1, 92.6(2);
P1-Ni-C1, 87.1 (5); P2-Ni-Cl1, 105.8 (2); P2-Ni-C1, 90.5 (5);
Cl1-Ni-C1, 149.9 (5); Pt—-C1-Ni, 89.8 (6); Pt—-C1-01, 125 (1);
Ni-C1-01, 145 (1).

150.1°, respectively. The Pt-Pt distances in Pt,(u-
dppm),(u-HgCl,)Cl, and Pty(u-dppm),Cl, are 2.712 and
2.651 A, respectively.!* The Pt-Ni distance of 2.689 (2)
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A therefore implies the presence of metal-metal bonding
which would be consistent with 18- and 16-electron counts
on Ni(0) and Pt(II), respectively,'® a formulation which is
supported by the fact that 3 in CH,Cl, reverts to Ni,-
(CO)5(u-CO) (u-dppm), and PtCly,(dppm). The structure
of 3 is quite different from that of the related compound
Pt,Cly(u-CO)(u-dpam), (dpam = the arsenic analogue of
dppm).'6
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Synthesis and Comparative Study of Iron Triad M-
(CO),(n*-alkyne) Complexes (M = Fe, Ru, Os; Alkyne =
Bis(trimethylsilyl)acetylene). 1987, 6, 1918-1924.

An error occurred in the reported coalescence temper-
ature, T, and the corresponding AG*r, for carbonyl
scrambling in Ru(CO),(n>BTMSA) appearing in Table V.
The correct values are T, = 64 °C and AG*7, = 9.0
kcal/mol. As a consequence, the trend in AG* for carbonyl
scrambling now should be Fe = Ru < Os. Furthermore,
although the inverse relationship between AG* and Ad and
Avgc, shown graphically in Figure 4, is still correct, the
linear relationship between these properties as the metal
is changed is no longer valid. Admittedly the consequences
of the error in T, are not insignificant; nevertheless, they
do not adversely effect the major conclusions of the paper.
In particular, the importance of both ¢/# components of
the metal alkyne interaction in this series of compounds
is valid. The unexpectedly similar AG*r, for carbonyl
scrambling of the Fe and Ru compounds further empha-
sizes the special behavior of Ru and other second-row
transition metals when compared to their first- and

third-row congeners. We regret the error and the at-
tendant changes.

Yan-Lung Shi, Yi-Ci Gao, Qi-Zhen Shi,* David L. Kersh-
ner, and Fred Basolo*: Oxygen Atom Transfer Reactions
to Metal Carbonyls. Kinetics and Mechanism of CO
Substitution Reactions of M(CO); (M = Cr, Mo, W) in the
Presence of (CH;);NO. 1987, 6, 1528-1531.

Table V on page 1531 should be corrected as follows.

compd nucleophile T, °C k, M1gt ref

Cr(CO); Nyg 300 9.7x10° 12
PhCH,MgCl 270  0.053 13b

Mo(CO)s PhCH,MgCl 270  0.091 13b

W(C0); CN- 950 52x10° 11b
PhCH,MgCl  27.0  0.108 13b
Me;NO 250  0.366 a

In the abstract and the text, PhCH,;MgCl should replace
PhCH,MgB:.



