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The compound o0-Ph,PC;H,NHC(O)Me has been prepared by the reaction between o-Ph,PC;H,NH,
and acetyl chloride. The compound has been used to synthesize Pd(dba)(o-Ph,PC¢H,NHC(O)Me),,
PdCl,(o-Ph,PCqH,NHC(O)Me),, and Pd(o-Ph,PC;H,NC(O)Me), along with their Pt analogues. The
zerovalent complexes have one monodentate and one bidentate o-Ph,PC;H,NHC(O)Me ligand. At elevated
temperatures the free and complexed N ligands interchange. In chloroform solvent Pt(dba)(o-
Ph,PC;H,NHC(0O)Me), reacts with H, to give trans-PtHCl(o-Ph,PC;H,NHC(O)Me), along with dbaH,.
The corrésponding reaction with D, gives the platinum deuteride complex. The reaction between Pd,-
(dba)sdba and 0-Ph,PCsH,NHC(O)Ph gives the divalent complex Pd(o-Ph,PC;H,NC(O)Ph),. This com-
Round crystallizes in a monoclinic unit cell (P2,/c) with a = 18.496 (7) A, b = 16.806 (4) A, ¢ = 16.490 (5)

, 8 = 104.83 (2)°, and Z = 4. The P,N chelate complex has a cis stereochemistry.

The intramoleculdr acceleration of organic reactions is
a well-known effect. Similar features are both expected
and found in inorganic and organometallic chemistry, and
these reactions can be used to “activate” strong bonds
toward reactivity at transition-metal centers. Numerous
examples exist for the intramolecular insertion of a com-
plexed metal into a C-H bond,? but little published work
exists on the use of an analogous strategy to insert a metal
center into an N-H bond. In view of our recent finding
that some phosphine amide compounds would undergo
intramolecular (or “chelate-assisted”) oxidative addition
of the N-H bond to rhodium(I) and iridium(I),® we
thieorized that an arnide N~H bond of a chelated phosphine
amide ligand should add to a zerovalent palladium or
platinum center.! ;

Useful and readily available precursor complexes are the
zerovalent compounds with coordinated dibenzylidene-
acetone (PhCH=CH),CO (dba) ligands bonded through
the olefinic bonds. For palladium the compound is Pd,-
(dba)sdba, and for platinum the analogous product is
Pt(dba),.® The stoichiometry of the palladium complex
has been verified by structural characterization, where one
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dba molecule in the crystal was found to be uncomplexed.
In their reactions with excess of monodentate phosphine
ligands L, the former compound gives PdL; (or PdL,) and
the latter compound gives Pt(dba)L,. We have therefore
used these Pd(0) and Pt(0) compounds with the phosphine
amide ligands o-Ph,PC;H,NHC(O)Me and o-
Ph,PC,H,NHC(O)Ph, in order to synthesize amide com-
plexes and to investigate whether the electron-rich metal
center will insert into the N-H bond.

Experimental Section

Materials. o-(Diphenylphosphino)aniline,’ Pd,(dba);dba,’ and
Pt(dba),’ were prepared according to the literature methods. All
solvents were dried and distilled under nitrogen before use.
Toluene, dichloromethane, diethyl ether, and n-hexane used for
preparations of compounds 1, 4, and 8 were deaerated by pumping
while alternatively freezing and melting. THF was distilled from
Na/benzophenone under nitrogen before use.

Physical Measurements. Infrared spectra were recorded on
a Perkin-Elmer Model 383 spectrometer. NMR spectra were
recorded on a Bruker AC-200 FT NMR spectrometer (‘H, 200.13
MHz; P, 81.015 MHz; 1*C, 50.323 MHz) or on a JEOL FX60 ('P,
24.15 MHz) or on a Varian EM390 (*H, 90 MHz). Variable-
temperature NMR experiments for compound 1 were performed
on a Bruker AC-200. Temperature calibrations were carried out
by using ethylene glycol and methanol for high- and low-tem-
perature regions, respectively. Conductance measurements were
obtained with an Industrial Instruments RC-16B2 conductivity
bridge in nitromethane solution under nitrogen at 25 °C. Mi-
croanalyses were carried out by Galbraith Laboratories, Inc. When
solvent molecules are included in the formulation, the relative
amounts are determined by integration of the 'H NMR spectra
of the complexes. All samples were vacuum dried for 24-48 h
at ambient temperature.

o0 -(Diphenylphosphino)-N-acetylaniline (o -
Ph,PC;HNHC(O)Me). o-(Diphenylphosphino)aniline (2.46 g,
8.9 mmol) and dry pyridine (2.12 g, 26.7 mmol) were dissolved
in THF (10 mL) contained in a 50-mL Schlenk flask fitted with
a rubber septum and connected to a nitrogen source. Acetyl
chloride (0.70 g, 8.9 mmol) was rapidly added to the stirred
solution via syringe through the septum. Pyridine hydrochloride
precipitated immediately. The suspension was stirred for 30 min.
The white precipitate was removed by vacuum filtration and
washed with dry THF (10 mL, in portions). Removal of solvent

(6) Cooper, M. K.; Downes, J. M. Inorg. Chem. 1978, 17, 880-884.
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gave a viscous, white oil. Excess pyridine was removed by washing
the oil with water (6 X 20 mL). The oil was dissolved in di-
chloromethane (15 mL), and the solution was then dried over
anhydrous magnesium sulfate. The solution was filtered, and the
volume was reduced to ca. 3 mL. n-Hexane (50 mL) was added
to the solution, and the whole was then kept overnight at -10 °C.
The white precipitate which formed in the solution was filtered
and washed with n-hexane (3 X 10 mL). A small amount of
phosphine oxide’ formed during the course of reaction, and this
was removed by column chromatography on silica gel (60-200
mesh, 1 cm X 20 em column) with dichloromethane eluant. The
volume of resulting colorless solution was reduced to ca. 3 mL.
n-Hexane (50 mL) was added to the white viscous solution which
was then stored overnight at 10 °C. The analytically pure
compound was isolated by filtration and dried in vacuo: yield
2.1 g (74%); mp 109-111 °C. Anal. Caled for C3oH;sNOP: C,
75.2; H, 5.68; N, 4.39. Found: C, 75.3; H, 5.71; N, 4.21. All samples
were vacuum dried for 24-48 h at ambient temperature.

Pd(dba)(o-Ph,PC;H,NHC(0)Me),-0.5CH,Cl; (1). Pd,-
(dba);dba (400 mg, 0.32 mmol) and o-Ph,PC;HNHC(O)Me (818
mg, 2.56 mmol) were placed in a 50-mL Schlenk vessel fitted with
a filter stick assembly and a magnetic stir bar. The system was
deoxygenated by conventional techniques. Dry deaerated toluene
(30 mL) was added to the reaction flask through a stainless-steel
needle, and the suspension was stirred for 30 min. The orange
precipitate which formed during the course of the reaction was
filtered through the filter stick. The compound was dissolved
in dry deaerated dichloromethane (10 mL). Filtering under ni-
trogen removed metallic palladium, and diethyl ether (30 mL)
was added to the orange filtrate. An orange compound precip-
itated, and this material was isolated by filtration. After being
washed with diethyl ether (2 X 20 mL), the complex was dried
in vacuo; yield 420 mg (64%). Anal. Caled for
C57‘5H51N202P201Pd: C, 67.6; H, 5.03; N, 2.74. Found: C, 666;
H, 5.20; N, 2.96. Ay (0.51 X 1078 mol in CH3NO,) = 1.06 Q7! em?
mol™l. The complex contains small amounts of complex 3 as
impurity.

PdCly(o-Ph,PC;HNHC(0)Me),,CH,CI, (2). Na,PdCl, (102
mg, 0.35 mmol) was dissolved in acetonitrile (15 mL), and the
brown-red solution was filtered. A solution of o-
Ph,PC;H,NHC(O)CH; (220 mg, 0.69 mmol) in acetonitrile (20
mL) was rapidly added to the stirred PdCL,* solution. A yellow
precipitate was formed immediately. After being stirred for 20
min, the precipitate was isolated from the solution by filtration.
The yellow compound was washed successively with acetonitrile,
water, and diethyl ether. The compound was recrystallized from
dichleromethane and diethy! ether and dried in vacuo; yield 280
mg (89%). Anal. Calcd for C41H38N202P2014Pd1 C, 54.7; H, 4.25;
N, 3.11. Found: C, 54.3; H, 4.31; N, 3.03.

Pd(o-Ph,PC;H,NC(0O)Me),-0.5CH,Cl1,:0.25Et,0 (3). Com-
plex 2 (100 mg, 0.11 mmol) was dissolved in dry, oxygen-free
dichloromethane (10 mL). Triethylamine (0.11 g, 1.1 mmol) was
added to the solution. The reaction mixture was stirred for 30
min under nitrogen. Addition of diethyl ether (50 mL) gave a
yellow precipitate. The yellow compound was isolated by fil-
tration, recrystallized from dichloromethane and diethyl ether,
and dried in vacuo; yield 78 mg (90%). Anal. Caled for
C41‘5H37.5CIN202.25P2Pd: C, 62.2; H, 4.71; N, 3.49. Found: C, 62.5;
H, 4.77; N, 3.49.

Pt(dba)(o-Ph,PC;H,NHC(O)Me),-0.5CH,Cl; (4). Pt(dba),
(199 mg, 0.3 mmol) and 0-Ph,PC;H,NHC(O)Me (383 mg, 1.2
mmol) were used to prepare this compound. The experimental
method used for the preparation of this compound was analogous
to that used in the synthesis of 1, except that in this case the
reaction flask was immersed in a water bath at 60 °C. The green
precipitate which formed during the course of reaction was filtered,
recrystallized from dichloromethane and diethyl ether, and then
dried in vacuo; yield 203 mg (61%). Anal. Caled for
Cs75H5,CIN,O,P,Pt: C, 62.2; H, 4.63; N, 2.52. Found: C, 61.7,
H, 4.;78; N, 2.84. Ay (0.49 X 107% mol in CH;NO,) = 0.68 Q7! cm?
mol™.

(7) The compound o0-Ph,P(O)C;H,NHC(O)Me can also be prepared
from 0-Ph,PC;H,NHC(O)Me and hydrogen peroxide (20% solution) in
toluene solvent at 80 °C. The compound can be identified by IR (»(P==0)
1160 em™) and 3'P (8 36.5) NMR spectroscopy.
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cis-Pd(o-Ph,PCsH,NC(O)Ph),-0.5Et,0 (5). Pdy(dba);dba
(200 mg, 0.16 mmol) and 0-Ph,PC;H,NHC(O)Ph (488 mg, 1.28
mmol) were placed in a 50-mL Schlenk vessel equipped with a
magnetic stir bar and fitted with a gas dispersion tube/stainless
steel tube filtration assembly. The vessel was deoxygenated. Dry,
oxygen-free toluene (15 mL) was transferred to the vessel, and
the resulting purple suspension was rapidly stirred. After 30 min
an orange solution had formed. This solution was filtered under
nitrogen into a second Schlenk vessel, and the solvent was removed
by evaporation under vacuum to give an orange solid. Chroma-
tography of an acetone solution of the orange solid in air (60-200
mesh silica gel, 5 cm X 20 cm column) using a hexane/isopropyl
alcohol mixture as eluant gave dba (160 mg, theoretical yield 168
mg) and cis-Pd(o-Ph,PC;H,NC(O)Ph), (240 mg). Recrystalli-
zation of the palladium complex from methanol and diethyl ether
gave yellow needle-like crystals. Filtration, followed by washing
with diethyl ether (10 mL), gave the pure complex as the ether
solvate. Vacuum drying of the complex gave a fine yellow powder;
yield 230 mg (80%). Anal. Caled for CypH,sN,O,5P,Pd: C, 68.9;
H, 5.00; N, 3.09; Pd, 11.7; mol wt, 870. Found: C, 68.3; H, 4.80;
N, 3.06; Pd, 11.8; mol wt (osmometer in toluene), 904.

trans-PtCly(o-Ph,PC;H NHC(O)Me), (6). K,PtCl, (400 mg,
0.96 mmol) was dissolved in an acetonitrile/water mixture (13
mL/4 mL). A solution of 0-Ph,PC;H,NHC(0O)Me (616 mg, 1.93
mmol) in acetonitrile was added to the stirred PtCl,> solution.
After a few minutes a pale yellow precipitate was formed. After
30 min, the complex was filtered and then successively washed
with acetonitrile, water, and ethanol. The pale yellow compound
was recrystallized from a mixture of dichloromethane and n-
hexane and then dried in vacuo; yield 782 mg (90%). Anal. Calcd
for CgHasN,O.P,CLPt: C, 53.1; H, 4.01; N, 3.10. Found: C, 53.1,
52.7; H, 4.12; N, 3.51, 2.98. 'H NMR spectroscopy shows the
presence of 15% CH,Cl; and 15% Et,0, which when included
in the calculated values improves the agreement.

cis-Pt(o-Ph,PC,H,NC(O)Me), (7). Complex 6 (200 mg, 0.19
mmol) was suspended in acetonitrile (10 mL). Triethylamine (0.19
g, 1.9 mmol) was then added to the solution. The reaction mixture
was refluxed for 4 h under nitrogen. A white precipitate formed
during the course of reaction. The product was filtered and
washed with acetonitrile and diethyl ether. The white compound
was recrystallized from dichloromethane and n-hexane and then
dried in vacuo; yield 111 mg (70%). Anal. Caled for
C4oH3N,0,P,Pt: C, 57.8; H, 4.12; N, 3.37. Found: C, 57.6; H,
4.51; N, 3.42.

Pt(dba)(o-Ph,PC:H,NHC(O)Ph), (8). This complex was
prepared in an analogous manner to complex 1 using Pt{dba),
(199 mg, 0.3 mmol) and 0-Ph,PC;H,NHC(O)Ph (458 mg, 1.2
mmol). No precipitate was observed in the solution during the
reaction, but the color of the solution changed from deep purple
to green during the course of the reaction. After 1 h, n-hexane
was added to the green solution. The compound was isolated by
filtration and recrystallized from a mixture of dichloromethane
and n-hexane to give complex 8 (~80-90% yield) mixed with
Pt(O'PhQPCGH4NC(O)Ph)2.8

Reaction of 1 with Oy, Complex 1 (10 mg) was dissolved in
a CH,Cl,/acetone-dg mixture in a 10-mm NMR tube. Oxygen
gas was bubbled through the solution for 10 min. Changes in the
'H and ?'P{*H} NMR spectra showed that 8 and a small amount
of 0-PhyP(O)C¢H,NHC(O)Me were formed in the solution.

Reaction of 1 with O, in the Presence of Excess o-
Ph,PC;H,NHC(O)Me. Complex 1 (10 mg) and o-
Ph,PC.HNHC(O)Me (20 mg) were dissolved in a CH,Cly/
acetone-dg in a 10-mm NMR tube. Oxygen gas was bubbled
through the solution for 10 min. Complex 3, a significant amount
of 0-Ph,P(0)C;H,NHC(O)Me, and unreacted o-Ph,PC;H,NHC-
(O)Me were observed by 'H and 3'P{*H} NMR spectroscopy.

Reaction of 3 with HC1. Complex 3 (200 mg, 0.25 mmol) was
dissolved in dichloromethane (40 mL). Hydrogen chloride gas
was bubbled through the solution for 30 min. A yellow compound
was precipitated by the addition of n-hexane (50 mL). The
compound was isolated by filtration and recrystallized from a
mixture of dichloromethane and n-hexane. After the compound
was washed with n-hexane (2 X 20 mL), the product was dried

(8) Hedden, D.; Roundhill, D. M. Inorg. Chem. 1985, 24, 4152-4158.
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Table I. Crystal, Data Collection, and Data Refinement
Parameters
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Table II. Atom Coordinates (X10%) and Temperature
Factors (A2 x 10%)

(a) Crystal Parameters

formula PdCyHN,O;P 8, deg 104.83 (2)
CH,,0
fw 943.2 v, A8 4954 (2)
cryst system monoclinic Z 4
space group P2;/c w(Mo f(a) 4.62
cm
a A 18.496 (7) plcaled), g 1.264
cm™3
b A 16.806 (4) color yellow
c, A 16.490 (5) size, mm  0.22 X 0.30 X 0.39

(b) Data Collection

diffractometer  Nicolet R3 scan spleed, deg var 5-20
min

radiation Mo Ka (A = reflns collected 6910

0.71073 A)

monochromator graphite unique reflns 6440

T, °C 22 unique rflns, F, > 3431
3o(F o)

std rflns 3 std/97 rflns

scan tech 6/26 R(int) 0.044
scan range, deg 4 < 20 <45

(¢) Refinement

Rp, % 7.27 A/o (last) 0.036
R.r 6.76  highest peak, e A3 1.20 (1.12 A from Pd)
GOF 1.493

PPha

: :NHC(O)R

Figure 1. Structure of o-(diphenylphosphino)-N-acetylaniline
(R = Me) and o-(diphenylphosphino)-N-benzoylaniline (R = Ph),

in vacuo; yield 203 mg (89%). The obtained compound was
identical with complex 2 by IR, 'H NMR, and 3'P{'H} NMR
spectral measurements.

Reaction of 3 with CDCl; in the Presence of H,. Complex
3 (10 mg) was dissolved in CDC]; in a 10-mm NMR tube. The
solution in the NMR tube was then stored under a hydrogen
atmosphere (ca. 1 atm) for 24 h. The 3P{'H} NMR spectrum
showed that complex 2 was formed in the solution. This com-
pound was isolated and shown to be identical with complex 2 by
IR spectroscopy.

Crystallographic Structure Determination

A yellow crystal of 5, obtained by recrystallization from diethyl
ether, was mounted in a capillary tube with a drop of mother
liguor. Preliminary photographic characterization showed 2/m
Laue symmetry, and systematic absences uniquely defined the
space group as P2,/c. Extensive decay (60%) in the intensity
of the standard reflections occurred during data collection, due
either to solvent loss or to radiation decay (or to a combination
of both); the data were corrected for the decay. No correction
for absorption was required. Crystallographic data are given in
Table L.

The structure was solved by standard heavy-atom methods,
and all remaining non-hydrogen atoms were located from a series
of difference Fourier syntheses. A poorly resolved molecule of
diethyl ether (“S” suffix in atom list) was located, and fragments
of another molecule of diethyl ether or of a different small
molecule, well removed from either the palladium complex or the
whole diethyl ether molecule, were also found (CX, CY, CZ).
These solvent molecules and fragments were refined isotropically,
while the remaining non-hydrogen atoms were anisotropically
refined. The phenyl rings (series 30-80) were constrained as rigid
hexagons (C-C = 1.395 A). Hydrogen atoms were incorporated
as idealized, updated contributions, C-H = 0.95 &, U = 1.2U
attached C atom. No attempt to fix hydrogen atoms to N(1) or
N(2) was made due to orientational uncertainty. All software is
contained in the SHELXTL library (Nicolet Corp., Madison, WI).

Atomic coordinates are provided in Table II, and selected bond
distances and angles in Table III. Additional crystallographic

atom x y 2 U

Pd 2835 (1) 9906 (1) 2221 (1) 31 (1)°
P(1) 2542 (2) 8786 (2) 1479 (2) 37 (1)°
P(2) 2967 (2) 9532 (2) 35647 (2) 40 (1)°
N@) 2500 (5) 10311 (5) 959 (5) 36 (4)°
N(2) 3133 (5) 11014 (5) 2789 (6) 40 (4)°
o 1901 (4) 11240 (5) -17 (5) 61 (4)°
0(2) 3654 (6) 12267 (5) 2792 (7) 96 (6)°
C() 2068 (6) 10937 (7) 702 (8) 45 (5)°
C() 3543 (7) 11582 (7) 2544 (8) 56 (6)°
C(10) 2886 (6) 9066 (7) 589 (7) 43 (5)°
C(11) 2786 (5) 9865 (7) 395 (7) 40 (4)°
C(12) 2971 (6) 10154 (8) ~328 (7) 55 (5)°
C(13) 3307 (8) 9615 (8) -767 (8) 70 (6)°
C(14) 3428 (T) 8841 (8) -547 (8) 62 (6)°
C(15) 3217 (6) 8550 (8) 131 (8) 51 (5)°
C(20) 2792 (T) 10456 (7) 3978 (8) 53 (6)°
C(21) 2900 (6) 11151 (7) 3535 (8) 486 (5)°
C(22) 2730 (7) 11893 (8) 3818 (8) 53 (6)°
C(23) 2529 (9) 11942 (10) 4567 (10) 77 (8)°
C(24) 2465 (9) 11300 (10) 5031 (11) 86 (8)*
C(25) 2625 (8) 10542 (8) 47175 (8) 68 (6)°
C(30) 1645 (4) 11264 (5) 1307 (5) 51 (6)°
C(31) 1282 (4) 10763 (5) 1750 (5) 46 (5)°
C(32) 885 (4) 11086 (5) 2286 (B) 71 (4)°
C(33) 851 (4) 11909 (5) 2379 (5) 93 (9)°
C(34) 1215(4) 12409 (5) 1936 (5) 113 (10)°
C(35) 1612 (4) 12087 (5) 1400 (5) 78 (7)°
C(40) 3914 (4 11333 (5) 1853 (5) 50 (6)°
C4l) 3874 (4) 11868 (5) 1196 (5) 65 (7)°
C(42) 4240 (4 11698 (5) 574 (5) 80 (8)°
C43) 4644 (4) 10993 (5) 608 (5) 80 (8)°
C(44) 4684 (4) 10458 (5) 1264 (5) 74 (7)°
C(45) 4319 (4) 10627 (5) 1887 (5) 55 (6)*
C(50) 2931 (4) 7822 (4) 1809 (5) 40 (5)°
C(51) 2536 (4) 7120 (4) 1552 (5) 62 (6)°
C(52) 2880 (4) 6385 (4) 1774 (5) 87 (9)°
C(53) 3620 (4) 6352 (4) 2254 (5) 82 (8)°
C(54) 4015 (4) 7053 (4) 2510 (5) 73 (7)°
C(55) 3671 (4) 7788 (4) 2288 (5) 58 (6)°
C(s0) 3837 (3) 9132 (5) 4208 (5) 40 (5)®
C(61) 4490 (3) 9208 (5) 3939 (5) 57 (6)°
C(62) 5172 (3) 8958 (5) 4456 (5) 74 (7)°
C(63) 5202 (3) 8631 (5) 5241 (5) 75 (7)°
C(64) 4549 (3) 8555 (5) 5510 (5) 80 (8)°
C(65) 3866 (3) 8805 (5) 4993 (5) 57 (6)°
C(70) 1529 (3) 8660 (5) 1087 (5) 44 (5)°
C(71) 1158 (3) 8914 (5) 283 (5) 56 (6)°
C(72) 379 (3) 8880 (5) 21 (5) 85 (8)°
C(73) -28 (3) 8592 (5) 563 (5) 79 (8)°
C(74) 343 (3) 8338 (5) 1367 (5) 74 (7)°
C(75) 1122 (3) 8372 (5) 1629 (5) 62 (6)°
C(80) 2233 (4) 8878 (6) 3692 (5) 45 (5)°
C(81) 2349 (4) 8058 (5) 3762 (5) 50 (5)*
C(82) 1766 (4) 7554 (5) 3825 (5) 80 (7)°
C(83) 1067 (4) 78171 (5) 3818 (5) 94 (8)°
C(84) 952 (4) 8691 (5) 3748 (5) 108 (9)°
C(85) 1535 (4) 9194 (5) 3685 (5) 62 (6)°
0(1s) 600 (15) 5444 (14) 1718 (16) 296 (11)
C(ls) 1090 (26) 5152 (28) 2751 (32) 322 (21)
C(2s) 1326 (22) 4300 (26) 3164 (24) 287 (18)
C(3s) 311 (19) 6031 (21) 885 (23) 248 (15)
C(4s) 354 (19) 1103 (19) 4694 (20) 241 (14)
CX 4656 (15) 3487 (16) 2975 (17) 195 (11)
CY 2835 (17) 3940 (18) 2374 (19) 236 (14)
Ccz 3960 (20) 3965 (21) 2435 (22) 274 (16)

4Equivalent isotropic U defined as one-third of the trace of the
orthogonalized U;; tensor.

data are available as supplementary material.

Results and Discussion
The two ligands used in this study are o-(diphenyl-
phosphino)-N-acetylaniline and o-(diphenylphosphino)-
N-benzoylaniline (Figure 1). The latter compound has
been described previously,? but the former compound is
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Table ITI. Selected Bond Distances (A) and Angles (deg)

for PdCMH“N’Ong
(a) Bond Distances
Pd-P(1) 2.235 (3) N(1)-CQ) 1.32 (1)
Pd-P(2) 2.227 (3) N(2)-C(2) 1.34 (1)
Pd-N(1) 2.126 (9) C(1)-0(1) 1.26 (1)
Pd-N(2) 2.094 (9) C(2)-0(2) 1.22 (1)
(b) Bond Angles (deg)
P(1)-Pd-P(2) 104.5 (1) Pd-P(1)-C(10) 98.0 (4)
P(1)-Pd-N(1) 76.4 (2) Pd-P(2)-C(20) 99.2 (4)
P(1)-Pd-N(2) 173.3 (3) Pd-N(1)-C(1) 124.6 (8)
P(2)-Pd-N(1) 169.3 (3) Pd-N(1)-C(11) 114.5 (6)
P(2)-Pd-N(2) 82.1 (3) Pd-N(2)-C(2) 127.0 (9)
N(1)-Pd-N(2) 975 (3) Pd-N(2)-C(21) 115.3 (7)
C(1)-N(1)-C(11) 121 (1) N@O)-C(1)-0(1) 127(1)
C(2)-N(2)-C(21) 118 (1) N(2)-C(2)-0(2) 129 (1)
0(2)-C(1)-C(30) 1155 (9) O0(2)-C(2)-C(40) 116 (1)

Table IV. IR Spectral Data in Nujol (cm™)

compd l‘NHa Vcob 6NH

0-Ph,PC.HNHC(O)Me 3375 1688 1500
3241 1702,% 1698, 1695¢

3318 1698 1487
1602
3240 1701,° 1696, 1692¢

1600
3304 1701 1499

1605
3394 1676, 1673, 16677

9Weak. ?Strong. ¢Medium. ¢Shoulder.

Q0 =F OB U i WO DD m=

Table V. 'H NMR Spectral Data®

chem shifts®
compd NH HC=CH CH;, solv
o- 7.8 (br,1H) .. 1.9 3H) CDCl,
Ph,PC¢H,
NHC(O)Me
14 9.15(1H) 531(m,1H) 167 (3H) CDCl/
443 (m, 1 H) 1.07(8H)
2¢ 8.40 (2 H) 1.58 (6 H) CDCl,
3¢ 2.31 (6 H) CDCl
44 903(1H) 364(m,1H)¢ 1.63(3H) CD,.Clf
3.12(m,1H) 1.04(3H)
6° 848 (2H) .. 1.57 (6 H) CDCl,
7° 2.34 (6 H) CDCl,
8d 9.05(1H)  4.18 (m, 1 H)F .. CD,Cly
3.82 (m, 1 H)

2Recorded at 25 °C. All phenyl protons were observed at
5.8-8.5 ppm. Spectral lines are singlets unless otherwise noted; br
= broad, m = multiplet. ®ppm, relative to Me,Si. °Recorded on a
Varian EM-390 at 90 MHz. °Recorded on a Bruker AC200 at
200.13 MHz. %Pt gatellites were observed. /Recorded under a
nitrogen atmosphere.

unknown. The compound has been prepared by the ace-
tylation of o-(diphenylphosphino)aniline (eq 1). The IR

PPhz PPh
@[ + CHscOCl 2 @[ m
NH, NHCOCH3
and NMR spectra data are collected in Tables IV-VI], and
these data correspond closely with those obtained for the
previously prepared meta isomer.® We anticipate that
changing the substituent group on the carbonyl function-
ality between methyl and phenyl will induce minimal
electronic variation at the N-H group (»(NH) = 3375 cm™
(R = Me), v(NH) = 3350 cm™ (R = Ph)), but we expect
that there will be a significant stereochemical difference

(9) Schiemenz, G. P.; Rohlk, K., Phosphorus 1971, 1, 187-190.
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Table VI. *'P{!H} NMR Spectral Data°

compd chem shifts® solv
O-PthCgH" -19.9 CD013
NHC(O)Me
1¢ P, 16.9;¢ CH,Cl,/acetone-dg’
Pp, 15.2¢
2 20.4 CDCl
3 42.5 CDCl;q
49 Py, 1977 Jpp, = 4143 CH,Cly/acetone-dg’
Py, 17.9¢
Jpypy = 3520
PsPp = 37
5 39.7 CH,Cl,/acetone-dg
P 17.6 Jop = 2474  CDCl,
7° 21.1 Jpp = 3206 CH,Cly/acetone-dg
8d Py, 195"  Jp.p = 3562 CH,Cly/acetone-dg’
Pg, 18.7
JR‘PA = 4123
JPA'PB =33

sRecorded at 25 °C unless otherwise noted. °ppm, relative to
85% HyPO,. J in hertz (Hz). Spectral lines are singlets unless
otherwise noted. °Recorded on a JEOL FX60 at 24.15 MHz.
4Recorded on a Bruker AC200 at 81.015 MHz. ¢Two equal broad
peaks (Aw,;, = 19 Hz) are observed at 25 °C. The chemical shift
difference i)etween the two peaks decreases as the temperature is
increased in chlorobenzene/toluene-ds. Finally only one peak is
observed at 75 °C. The process is reversible. /Five paired peaks
are observed with different intensities. The differences between
each paired lines were the same as that between two peaks ob-
served in Py splitting. The chemical shift is calculated for the
paired peaks with the highest intensity. ¢ Two broad peaks (Av;/y
= 9 Hz) are observed. The integration ratio between P, and Pg
groups is unity. *Chemical shifts are calculated for the AB spin
system (Av;; = 3 Hz). ‘Recorded under a nitrogen atmosphere.

Table VIL. *C{!H} NMR Spectral Data®

compd chemical shifts® solv
o -Ph,PCHNHC(0)Me 24.2 (CHy), 168.14 (CO) CDCl,
23.43, 22.52 (CHy), 190.70 CDCly¢
(CO dba), 169.08, 167.76
(C0O), 77.65, 77.23, 72.73
(C=C)
2 23.41 (CHy), 168.40 (CO) CDCl
3 27.43 (CH,), 175.04 (CO) CDClg
4 23.17, 22.07 (CHy); 198.37 CDCly®
(CO, dba), 168.65, 167.72
(CO), 64.02, 63.42, 62.25,
61.63, 60.67 (C=C)
6 23.37 (CHj), 168.38 (CO) CDCl,
7 27.00 (CHy), 174.95 (CO) CDCl,4

3Recorded on a Bruker AC200 (50.323 MHz) at 25 °C. ®ppm,
relative to SiMe,. °Under a nitrogen atmosphere.

H Ph
0
H
eh H  PCeHaNHCIOIMe
Spgt
H
Me(OICHN PPh2

Figure 2. Structure of Pd(dba)(o-Ph,PC;H,NHC(O)Me),.

between the methyl and phenyl analogues, especially for
complexes having bis-cis ligands.

Treating Pd,(dba)sdba with 0-Ph,PC;H,NHC(O)Me in
toluene solvent under a nitrogen atmosphere gives Pd-
(dba)(0-Ph,PCcH,NHC(0)Me), (1) in 64% yield (eq 2).

1/,Pd,(dba)sdba + 20-Ph,PCcHNHC(O)Me—
Pd(dba)(o-Ph,PC;H,NHC(O)Me), + dba (2)
1
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PPH
Figure 3. *'P{*H} NMR spectrum of Pt(dba)(0o-Ph,PC¢H ,NHC-
(O)Me), (4) in CH,Cl,/acetone-dg solvent under N, at ambient
temperature.

The spectral data are consistent with an 18-electron
structure where the dba is coordinated monodentate via
an olefinic bond, and the o-(diphenylphosphino)-N-
acetylanilide ligands are different, one being complexed
bidentate via P and N and the other being a monodentate
P-bonded ligand to palladium(0) (Figure 2).

The chosen ligands are designed to favor N- over O-
coordination by ring size preference; N-chelation leads to
the formation of the favored five-membered ring complex,
whereas O-chelation gives a seven-membered ring.
Throughout this paper we justify N-coordination by
spectral data comparison with the structurally charac-
terized complex 5, by the observed shifts in »(NH), and
by the lack of shift in »(CO) in the zerovalent complexes
from the position in the uncomplexed ligands. For the data
in Tables V, VI, and VII we assigned the peaks at 4 1.67
(3 H) and 1.07 (3 H) to the free and complexed amide,
respectively, the peaks at 6 5.31 (1 H) and 4.43 (1 H) to
the inequivalent vinyl hydrogens of the coordinated alkene
of dba, the peaks at 6 16.9 (1 P) and 15.2 (1 P) to the
bidentate and monodentate phosphorus, respectively, and
the peaks at § 23.43 (1 C) and 22.52 (1 C) to the two methyl
carbons. By comparison the methyl carbon in o-
Ph,PC;H,NHC(O)Me is found at 5 24.2. The phosphorus
resonances are broad at ambient temperature (Av;/; = 19
Hz), but on heating the solution to 75 °C the resonances
reversibly coalesce to a single line. Monodentate-bidentate
pairwise exchange at the amide ligands is therefore being
observed at ambient temperature in CD,Cl, solvent. The
analogous platinum complex 4 also shows broad (Av 5 =
9 Hz) resonances in the 3'P{!H} NMR spectrum. "{‘his
AP{'H} NMR spectrum of 4 shows unexpected multiplicity
in the resonance centered at 6 19.7 (P,) (Figure 3). The
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resonance is a composite of five doublet splittings, each
separated by 37 Hz which corresponds with 2Jp,p, observed
in the resonance line from Pg. These pairwise sets of lines
have different intensities. The only reasonable explanation
appears to be that we are observing a group of rotomers
which are in slow equilibrium on the NMR time scale.
Such a group could be formed from different orientations
between the dba and the 0-Ph,PC;H,NHC(O)Me ligands.
The resonance centered at 6 19.7 (P,) corresponds with
the bidentate ligand; thus the restricted chelate phos-
phorus shows chemical shift changes which are sensitive
to environment. This proposal is speculative, but it is
further supported by the observation that increasing the
temperature of the solution from ambient to 70 °C causes
the multiplicity to collapse to a single broad line. The
13C{'H} NMR spectrum shows resonances for the two in-
equivalent methyl groups at § 23.2 and 22.1, along with
13CO resonances at 6 168.7 and 167.7 and a third 3CO
resonance at 6 198.4 due to the carbonyl group of the
coordinated dba ligand. The resonances due to the co-
ordinated olefin are found as a multiplet in the range §
58-68.

The complex Pd(dba)(o-Ph,PC;H,NHC(O)Me), (1)
shows the expected chemistry of a zerovalent palladium
compound. In chloroform solvent under a hydrogen at-
mosphere, halogen atom abstraction is observed leading
to the formation of PdCl,(o-Ph,PC;H,NHC(O)Me), (2),
along with Pd(0-Ph,PC;H,NC(O)Me), (3) (eq 3). Complex
2 can also be synthesized from PdCl,* and o-
Ph,PCcH,NHC(O)Me (eq 4). Complex 1 is stable in di-

H,/CHCl,
Pd(dba)(O‘Ph2PCGH4NHC(O)Me)2

PdCl(o0-Ph,PC;H,NHC(O)Me), +
5
Pd(o-Ph,PC;H,NC(O)Me), (3)
3

PdCL? + 20-Ph,PC,H,NHC(0)Me —
PdCly(0-Ph,PCsH,NHC(0)Me), + 2CI- (4)
2

chloromethane solution under a nitrogen atmosphere, but
upon addition of oxygen to the reaction mixture the com-
pound quickly converts to Pd(o-Ph,PC¢HNC(O)Me), (3)
(eq 5). We assume the other product to be hydrogen

Pd(dba)(o- PhaPCeHeNHCIOIMe ), + Oz + Hg0,
Jde(o-thPcsHmC(O)Me)z (5)
3
PAClylo - PhoPCgHNHCIOMe), + 2EtsN + 2EtsN-HCI
peroxide. Alternately this complex 3 can be prepared by
the base-induced elimination of hydrogen chloride from
PdCl,(o-Ph,PC;H,NHC(O)Me),. This latter reaction is
reversible since complex 2 can be readily formed from 3
by the addition of HCl. A solution of Pd(dba)(o-
Ph,PC,H,NHC(O)Me), in chloroform solvent in an NMR
tube gives Pd(o-Ph,PC;H,NC(0)CHjy),. Apparently the
reaction involves the dissociation of the complexed alkene
of dba, followed by the oxidative hydrogen loss from the
unobserved intermediate Pd(o-Ph,PC;H,NHC(O)Me), to

give the product complex (eq 6). It is apparent, therefore,
CDCY

Pd(dba)(o-Ph,PC;HNHC(O)Me),
Pd(o-Ph,PC;H,NC(O)Me), + dba + H, (6)
3

that the formation of two products in eq 3 results from a
competition between halogen atom abstraction and oxi-
dative elimination of hydrogen. We presume that halogen
abstraction occurs with an intermediate hydride complex
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or with the transient complex Pd(o-Ph,PC;H,NHC(O)-
Me)z.

Reactions with Hydrogen. The interaction of these
complexes with hydrogen gas reveals some interesting
chemical transformations. The complex Pd(dba)(o-
Ph,PC,H,NHC(0)Me), in chloroform solvent obviously
behaves differently under a nitrogen or a hydrogen at-
mosphere. Under a nitrogen atmosphere the sole product
is 3, but under hydrogen gas a mixture of both complex
3 and the dichloro complex 2 is formed, the latter being
the predominant product. The reaction under nitrogen
is an oxidative dehydrogenation reaction (eq 6). By con-
trast, the formation of the dichloro complex 2 under a H,
atmosphere (eq 3) implies that palladium hydride inter-
mediates may be initially formed and that these com-
pounds undergo atom transfer halogenation reactions with
chloroform. The formation of a mixture of complexes 2
and 3 in eq 3 can be readily explained by the observation
that complex 3 itself is converted slowly into 2 by addition
of hydrogen to a chloroform solution of the complex (eq
7). This reaction provides an interesting example of a

CHCl,;
Pd(o-Ph,PC;H,NC(O)Me), + H, ——
3

Pdclg(O'PthCsH4NHC(O)Me)2 (7)
2

transfer hydrogenation with the added hydrogens being
transferred from palladium to the amido nitrogen. Of
course, direct addition of hydrogen to amido nitrogens
without the intermediacy of palladium hydrides is con-
ceptually feasible, but we believe that such a pathway is
unlikely. The requirement of chloroform as a chlorine
atom donor is shown by the observation that complex 1
undergoes no change after 24 h under hydrogen in a
CH,Cl,/(CD;),CO solvent mixture.

In an attempt to verify that the source of the NH hy-
drogen atoms was the added hydrogen gas, we have carried
out the reaction in (7) under an atmosphere of deuterium
rather than hydrogen. We find that the substitution of
hydrogen by deuterium gives the same products with an
NH bond, but at a much slower rate. The observation of
protonated (rather than deuterated) N-H bonds likely
results from H/D exchange subsequent to product for-
mation. The formation of product complex under D, re-
quires several days of reaction time, thereby making it
difficult to completely exclude all water. A further com-
plication is the probability that we are observing an ac-
celerated H/D exchange with solvent via an agostic N-D
interaction. Such a pathway has been found for similar
palladium(Il) and platinum(Il) complexes with closely
analogous hybrid phosphine amide ligands.

The complex Pt(dba)(o-Ph,PC;H,NHC(O)Me), (4) is
significantly more solution stable than is the palladium
analogue 1. Nevertheless, under an oxygen atmosphere,
solutions of the complex will convert to Pt(o-
Ph,PC¢H,NC(0O)Me), (7), along with small quantities of
the phosphine oxide o-Ph,P(0)C;HNHC(O)Me (eq 8). If

Pt(dba)(o-Ph,PCcHNHC(O)Me), + O, —
Pt(o-Ph,PCHNC(0)Me), + dba + H,0, (8)

excess ligand 0-Ph,PC;H,NHC(O)Me is present in the
solution, the platinum(0) complex will, as expected, cata-
lyze the oxidation of the phosphine to phosphine oxide.
The reaction of the zerovalent platinum complex 4 with
hydrogen provides a better insight into the reaction
chemistry than does the analogous palladium system 1,
when complex 4 in CDCI; solvent is treated with hydrogen
the products are trans-PtHCl(o-Ph,PC.;H,NHC(O)Me),
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and partially hydrogenated dba (PhCH=
CHCOCH,CH,Ph; 5(CH,) 2.72 (t), 2.90 (t, >J(HH) = 7 Hz))
{eq 9). The hydride complex can be isolated from the

CDCl,
2

Pt(dba)(o-Ph,PCsH,NHC(0)Me), + H
trans-PtHCl(o-Ph,PCeH,NHC(0)Me), +
PhCH=CHCOCH,CH,Ph (9)

solution by addition of n-hexane and recrystallized from
benzene and n-hexane. The hydride complex shows IR
bands (Nujol mull) at 3264 (v(NH)), 2274 (»(PtH)), and
1696 cm™ (»(CO)). The NMR spectral data are as follows:
5(*H) -15.7 (t, WJ(PtH) = 1242 Hz, 2J(PH) = 13 Hz), 9.09
(s, NH), 1.49 (s, CHy); (*'P{'H}) 24.4 (J(PtP) = 2814 Hz).
When CW irradiation is applied in the phenyl region, we
observe the hydride coupled P spectrum as a doublet
(2J(PH) = 13 Hz). This result confirms the monohydride
structure. Treating an acetone solution of this complex
with sodium iodide for 1 h gives trans-PtHI(o-
Ph,PC,H,NHC(O)Me), (eq 10), which is characterized by

trans-PtHCl(O-Ph2PC6H4NHC(O)Me)2 + I —
trans-PtHI(o-Ph,PC;H,NHC(0)Me), + CI" (10)

IR bands at 3221 (»(NH)), 2237 (»(PtH)), 1700 cm! (»(CO))
and by NMR resonances at (‘H) -10.5 (t, J(PtH) = 1288
Hz, 2J(PH) = 11 Hz) and 6(*'P{!H}) 21.2 (*J(PtP) = 2680
Hz). These shifts (IR and NMR) correspond closely with
those found between iodides and chlorides in hydride
complexes trans-PtHXL, (X = Cl, I; L = tertiary phos-
phine).0

The reaction between complex 4 and deuterium gas gives
the corresponding deuteride trans-PtDCl(o-
Ph,PCaH,NHC(O)Me),, along with PhCH=
CHCOCHDCHDPh. The complex is characterized by
»(PtD) at 1624 cm™ and the deuterated dba by s(CHD)
at 2.72 (d) and 2.90 (d) with ®Jyy = 7 Hz. In addition to
the platinum deuteride complex we also find minor
products in the reaction mixture which have deuterium
bound to nitrogen (v(ND) = 2397 cm™! (br)). This result
confirms that our earlier postulate of facile H/D exchange
on nitrogen is likely. For the palladium complex 1 we
observe no reaction with hydrogen in CH,Cl,/(CD,),CO
solvent, but with the platinum complex 4 we detect the
formation of small amounts of trans-PtHCl(o-
Ph,PCcH,NHC(O)Me), in the majority of unreacted ma-
terial. A key to understanding these reactivity differences
is the finding that for the palladium complex 1 the reac-
tions with hydrogen liberate free dba, but the analogous
reactions of the platinum complex 4 gives partially hy-
drogenated dba. In each case we anticipate hydride for-
mation from hydrogen, but the lower reactivity of palla-
dium may result from a competitive complexation between
H, and free dba. For platinum the hydrogenation of the
dba results in the irreversible loss of dbaH,. We conclude
that the reaction pathways with hydrogen follow those
outlined in Scheme I. These reactions are interesting
because it has been well documented that the triphenyl-
phosphine complexes of palladium(0) and platinum(0),
M(PPh,); (M = Pd, Pt), do not react with hydrogen. The
addition of hydrogen to platinum(0) has previously been
observed only with complexes having alkylphosphine lig-
ands.

Under the conditions of these reactions, complex 4 reacts
with hydrogen to give a stoichiometric amount of dbaH,.
It is unclear from our data presented so far whether the
complex Pt(dba)(o-Ph,PC;H,NHC(O)Me), or trans-

(10) Roundhill, D. M. Adv. Organomet. Chem. 1975, 13, 273-361.
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Scheme I
M{dba)(0- PhaPCeHaNHC(OIMe)
BN
dbaHz + MHg(0-PhPCeHaNHCIOIMel,  MH,{0-PhaPCeHaNHCOMez + dba

lcnm; lcncu

CHaClz + MHCI(o -PhaPCgH4NHC(OIMe)p MHCI{0 - PhaPCeHaNHCOMe)z + CHzCl3

M=Pt lcucu

MClz2(0-PhaPCgH4NHC(O)Me)z + CHaClp
M=Pd

PtHCl(0o-Ph,PC;H,NHC(O)Me), is the active species for
dba hydrogenation. As a check on this question, we find
that the latter hydride complex is inactive as a hydro-
genation catalyst for dba but that the Pt(0) complex
catalytically gives dbaH,, along with a small quantity of
olefin polymerization product. Catalyzed deuteration of
dba to give dbaD, occurs, but at a significantly slower rate.

For the phenyl-substituted ligand o-Ph,PC;H,NHC-
(O)Ph we can isolate the analogous platinum complex
Pt(dba)(0-Ph,PC;H,NHC(O)Ph),, but the palladium
analogue is much less stable and readily converts to cis-
Pd(o-Ph,PC,H,NC(O)Ph), (5) in the presence of traces of
oxygen (eq 11). The structure of this complex has been
confirmed by X-ray crystallography.

0,
1/2Pd2(dba)3'dba + 20'Ph2PCGH4NHC(O)Ph I
cis-Pd(o-Ph,PCsH,NC(O)Ph), + 2dba + H,0, (11)
5

Molecular Structure of Pd(o-Ph,PC;H,NC(O)Ph),
(5). The X-ray structure of this complex confirms that
the compound is an amido palladium(II) structure having
a cis geometry. The oxidation state is verified by the
finding of a planar geometry about palladium. The bite
angle of the P,N chelate moiety is less than 90° (P(1)-
Pd-N(1) = 76.4 (2)° and P(2)-Pd-N(2) = 82.1 (3)°). The
Pd-N distances (Pd-N(1) = 2.126 (9) A and Pd-N(2) =
2.094 (9) A) are normal, and the C==0 distances (C(1)-O(1)
= 1.26 (1) A and C(2)-0(2) = 1.22 (1) A) are short as
expected. The C-N distances (N(1)-C(1) = 1.32 (1) A and
N(2)-C(2) = 1.34 (1) A) are significantly longer than the
carbonyls. An Ortep representation of the molecule is
given in Figure 4.

Reaction Pathways. It is apparent that the reaction
between Pd,(dba);dba is not leading to the complete
substitution of the dba ligand as we had anticipated.
Furthermore we find that the products M(dba)(o-
Ph,PC;HNHC(O)Me), M = Pd, Pt) do not undergo
substitution of the final dba molecule even when additional
0-Ph,PCcH,NHC(O)Me is added. It is difficult to be
convinced that electronic differences between triphenyl-
phosphine and these P,N chelate ligands will cause the
alkene group in dba to be more tightly bound to these
chelate complexes. A more reasonable answer lies in the
fact that chelation of one amide arm in Pd(dba)(o-
Ph,PC;H,NHC(O)Me), causes the product to be a coor-
dinately saturated 18-electron compound. If the final
substitution step is primarily associative, it is unfavorable
for a 20-electron intermediate to be formed with a third
bonded phosphine. A dissociative pathway via amide loss
to give a 16-electron intermediate is a feasible route, but
since there is an uncoordinated amide group on the other
phosphine ligand, this functionality can effectively compete
with an incoming phosphine ligand because it is an in-
tramolecular association to give a chelate complex.
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Figure 4. Molecular structure and atom labeling scheme for
PdCyH (N,O,P, shown with 40% thermal ellipsoids. The 50-80
series phenyl rings bonded to P(1) and P(2) are shown as the ipso
atoms only.

As a check we find that Pd,(dba)sdba does react with
excess triphenylphosphine in dichloromethane solvent to
give Pd(PPh;); with complete substitution of the dba
ligands. In toluene solution, however, incomplete sub-
stitution occurs leading to the precipitation of Pd(dba)-
(PPhg); (eq 12). The finding of partial substitution is due

1/,Pd,(dba)s-dba + 2PPhg — Pd(dba)(PPh,), + dba
(12)

to precipitation of the intermediate, since addition of
dichloromethane to this reaction mixture causes solubi-
lization and conversion to Pd(PPh,); (eq 13).

Pd(dba)(PPhy); + PPhy — Pd(PPhy); + dba (13)

We have not been able to yet induce the complexes
M(dba) (o-Ph,PC;HNHC(0)Me), (M = Pd, Pt) to undergo
N-H addition to give a metal hydride. We do not observe
hydrides as intermediates in the oxygen-induced conver-
sion to M(0-Ph,PC;H,NC(O)Me), or in the atom transfer
chlorination to MCly(0-Ph,PC;H,NHC(0)Me),. Indeed,
in the former reaction we find no evidence for partial
hydrogenation of dba indicating the intermediacy of any
hydride complexes. We can only conclude that our failure
to observe intramolecular N-H addition, as with phosphine
substitution, is a consequence of its failure to occur at a
coordinately saturated center.

Although we have been unable to isolate pure palladi-
um(0) complexes with o-Ph,PC;H,NHC(O)Ph, we can
readily prepare Pt(dba)(o-Ph,PC;H,NHC(O)Ph), from
Pt(dba)g.
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