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The coordination properties of hybrid phosphino-amide ligands o-Ph2PC6H4CONHR [R = iPr (a), Ph (b)] have been
investigated. New cyclometallated palladium() complexes in which a and b act as P-monodentate ligands have been
synthesised by reacting them with selected cyclometallated precursors containing bridging chloride or acetate groups.
The crystal structures of the compounds [Pd(Bzq)(o-Ph2PC6H4CO–NHiPr)(Cl)] and [Pd(Phox)(o-Ph2PC6H4CO–
NHiPr)(CH3COO)] (Bzq = 7,8-benzoquinolyl; Phox = 2-(2-oxazolinyl)phenyl) have been determined. Hemilability
of coordinated ligand b is detected when it appears combined with certain cyclometallated backbones. A rigid
P,O-chelating behaviour of the ligands, confirmed by the crystal structure determination of [Pd(Bzq)(o-Ph2PC6H4CO–
NHiPr)][PF6], is observed in complexes obtained by adding stoichiometric KPF6 to [Pd(C^N)(µ-Cl)]2 compounds.
The reactions of hydroxo-bridged precursors [Pd(C^N)(µ-OH)]2 with a and b afforded mononuclear derivatives in
which a less common anionic P,N-binding mode is exhibited. The crystal structure of Pd(Phpy)(o-Ph2PC6H4CO–
NiPr)] (Phpy = 2-phenylpyridine) is also reported. Furthermore, related compounds with phosphino-carboxylate
ligands have been prepared by direct reaction between 2-(diphenylphosphinobenzoic) acid and [Pd(C^N)-
(µ-CH3COO)]2 precursors, and the X-ray structures of [Pd(C^N)(o-Ph2PC6H4COO)] (C^N = Bzq and Phpy) have
been determined.

The considerable attention received by hybrid ligands contain-
ing both a soft phosphine donor atom and a hard (e.g. N or O)
functionality 1–4 comes from their versatile coordination
behaviour 5,6 and its potential hemilability,3,4 that make their
complexes useful as the foundation for molecule-based sen-
sors,7–9 as well as good precursors in catalytic processes. The
hard donor site dissociates readily from soft metal centres,
generating a vacant site on the metal ion for substrate binding.
Thus, metal complexes containing hemilabile ligands have been
found to be catalytically active in a range of reactions.4,10–16 In
this sense, we have recently described the syntheses of some
organometallic derivatives containing iminophosphine ligands,
either with an ortho-metallated palladium() backbone 17 or
pentafluorophenyl derivatives of Ni() and Pd().18 Although
phosphine–amide ligands have received comparatively less
attention,19 some anionic P,O ligands have shown recent appli-
cation in the nickel-catalysed ethene oligomerization into
linear α-olefins.20–22 The asymmetric 1,4-addition reaction of
arylboronic acids with cycloalkenones is catalysed by an amido-
phosphine rhodium() complex 23 and new chiral amidophos-
phine ligands also take part in palladium-catalysed asymmetric
allylic alkylation processes.24

On the other hand, the di-µ-hydroxo-complexes of group 10
metals have shown to be useful precursors for the preparation
of an interesting variety of compounds,25–29 by simple acid–base
reaction with protic electrophiles. We have explored 30–33 the
synthesis and reactivity of a wide range of such hydroxo-
bridged precursors, some of them with a cyclometallated back-
bone.34 We report here our investigations on the coordination
properties of the mixed-donor bidentate ligands 2-diphenyl-
phosphine–benzoate and diphenylphosphine–benzamidate a
and b, based on the use of several cyclometallated precursors
[Pd(C^N)(µ-X)]2 whose bridging units (X = Cl, AcO or OH)
exhibit different acid–base behaviour.

Results and discussion
In dichloromethane, the chloro-bridged cyclometallated
dimers [{Pd(µ-Cl)(C^N)}2] [C^N = phenylazophenyl (Azb),
2-phenylpyridine (Phpy), 7,8-benzoquinolyl (Bzq), and
2-(2-oxazolinyl)phenyl (Phox)] react under the smooth con-
ditions described in the experimental section with o-Ph2-
PC6H4CONHR: [R = iPr (a) or Ph (b)] to afford the pale
yellow products [Pd(C^N)(o-Ph2PC6H4CO–NHR)(Cl)] (1a–4a,
1b–4b) in which the diphenylphosphine–benzamidate
ligands display an η1-phosphine coordination mode. The
characterising spectroscopic and analytical data are in
agreement with the proposed structures presented in
Scheme 1.

Infrared spectra of the new compounds show the character-
istic absorptions of the corresponding cyclometallated ligand, a
weak ν(NH) vibration and a ν(CO) absorption in the range
observed for the free ligands (a: 1624 cm�1. b: 1647 cm�1) indi-
cating that the amidic oxygen is not coordinated to the Pd
centre. The 31P{1H}-NMR spectra of the mononuclear com-
plexes consist of singlets with chemical shifts in the usual
range of a Pd()-bound phosphorus atom. The FAB mass
spectrometry displays the expected fragments corresponding to
[M�–Cl], in accordance with reported data for related
compounds,35,36 and the crystal structure of [Pd(Bzq)(o-Ph2PC6-
H4CO–NHiPr)(Cl)] also confirms that the diphenylphosphine–
benzamidate ligand acts in a P-monodentate form. The molecu-
lar structure of 3a is given in Fig. 1 and selected bond lengths
and angles are collected in Table 1. The Pd(1)–Cl(1) distance is
similar to that found in related compounds.37 The N(1)–Cl(1)
distance (3.26 Å) and the N(1)–H � � � Cl(1) angle of 169� are
consistent with a hydrogen-bonding type interaction. The
intermolecular contact H � � � Cl(1) of 2.42 Å make it classifi-
able as “short” (≤2.52 Å).38D
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Bridge cleavage of [{Pd(µ-Cl)(C^N)}2] with ligands a or b in
the presence of stoichiometric KPF6, afforded the white cat-
ionic complexes [Pd(C^N)(o-Ph2PC6H4CONHR)][PF6] (5a–8a,
5b–8b), in which a rigid P,O-chelation of the diphenyl-
phosphine–benzamidates is induced (Scheme 1). Measurements
of their molar conductivity in acetone solutions indicate that all
the complexes behave as 1 : 1 electrolytes,39 in accordance with
the proposed formulae. Formation of a P,O chelate around the
Pd centre is supported by the appearance of the ν(CO)
vibration lowered in energy by approximately 30 cm�1 with
respect to those observed in compounds 1–4, and further con-
firmed by a crystal structure determination of 7a. An ORTEP
representation of [Pd(Bzq)(o-Ph2PC6H4CO–NHiPr)][PF6] is
presented in Fig. 2, and selected bond distances and angles are

Scheme 1 The preparation of [Pd(C^N)(o-Ph2PC6H4CO–NHR)-
(Cl)] (1a–4a, 1b–4b) and [Pd(C^N)(o-Ph2PC6H4CONHR)][PF6] (5a–8a,
5b–8b).

Fig. 1 The molecular structure of [Pd(Bzq)(o-Ph2PC6H4CO–
NHiPr)(Cl)], complex 3a.

Table 1 Selected distances (Å) and angles (�) for complex 3a

Pd(1)–C(23) 2.017(3) Pd(1)–P(1) 2.2586(7)
Pd(1)–N(2) 2.096(2) Pd(1)–Cl(1) 2.3905(7)

   
C(23)–Pd(1)–N(2) 82.05(10) C(23)–Pd(1)–Cl(1) 170.08(8)
C(23)–Pd(1)–P(1) 94.29(8) N(2)–Pd(1)–Cl(1) 90.29(7)
N(2)–Pd(1)–P(1) 175.53(7) P(1)–Pd(1)–Cl(1) 93.63(2)

given in Table 2. As suggested by the IR data, the C(7)–O(1)
distance of 1.261(6) Å is a bit longer in this compound with
coordinated O(1) than in the other structures of this work in
which ligand a acts as an η1-phosphine. The Pd(1)–O(1)
distance is shorter than those reported for related compounds
containing a carbonyl group involved in P,O chelation to a
palladium centre.6

The comparatively higher basicity of [{Pd(µ-AcO)(C^N)}2]
precursors make them useful in bridge splitting reactions
with protic electrophiles,40 and suggested a route to force a
different coordination behaviour of the diphenylphosphine–
benzamidate ligands. As a preliminary step in order to test this
reactivity, and also to obtain the expected benzamidate
hydrolysis products, we prepared the complexes [Pd(C^N)-
(o-Ph2PC6H4COO)] (9–12) by adding diphenylphosphinobenz-
oic acid to dichloromethane solutions of the corresponding
[{Pd(µ-AcO)(C^N)}2] starting material (Scheme 2). In the IR
spectra of new complexes the carbonyl band appear at ca. 1700

Fig. 2 An ORTEP representation of [Pd(Bzq)(o-Ph2PC6H4CO–
NHiPr)][PF6], complex 7a.

Scheme 2 The preparation of complexes [Pd(C^N)(o-Ph2PC6H4-
COO)] (9–12) and [Pd(C^N)(o-Ph2PC6H4CO-NHR)(CH3COO)] (13a–
16a, 13b–16b).

Table 2 Selected distances (Å) and angles (�) for complex 7a

Pd(1)–C(23) 2.002(5) Pd(1)–O(1) 2.110(3)
Pd(1)–N(2) 2.081 (4) Pd(1)–P(1) 2.2384(12)

   
C(23)–Pd(1)–N(2) 82.03(17) C(23)–Pd(1)–P(1) 102.05(14)
C(23)–Pd(1)–O(1) 169.59(16) N(2)–Pd(1)–P(1) 174.06(11)
N(2)–Pd(1)–O(1) 89.85(14) O(1)–Pd(1)–P(1) 85.58(10)
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cm�1, and the most prominent peak observed in their FAB�

spectra corresponds to M�. Crystals of 10 (Fig. 3) and 11
(Fig. 4) suitable for X-ray analysis were grown by gas diffusion
in chloroform–diethyl ether. In Table 3 are collected represent-
ative bond lengths and angles for both compounds. Distances
in the palladium environment are very similar, as are those
involving the carboxylate group. A different distortion of
planar coordination is observed, being clearly tetrahedral for
10 and slightly square pyramidal for 11.

A different reaction, looking for amide deprotonation and
hence a P,N-coordination mode in final compounds, was
carried out between [{Pd(µ-AcO)(C^N)}2] precursors and
ligands a or b in a 1 : 2 molar ratio (Scheme 2). Neverthe-

Fig. 3 An ORTEP representation of [Pd(Phpy)(o-Ph2PC6H4COO)],
complex 10.

Fig. 4 An ORTEP representation of [Pd(Bzq)(o-Ph2PC6H4COO)],
complex 11.

Table 3 Selected distances (Å) and angles (�) for complexes 10 and 11

10 11
Pd(1)–C(20) 1.996(2) 2.009(2)
Pd(1)–N(1) 2.0812(19) 2.082(4)
Pd(1)–O(1) 2.0985(15) 2.071(3)
Pd(1)–P(1) 2.2261(6) 2.2241(11)

  
C(20)–Pd(1)–N(1) 81.22(9) 82.08(18)
C(20)–Pd(1)–O(1) 169.62(8) 169.13(16)
N(1)–Pd(1)–O(1) 92.73(7) 87.95(7)
C(20)–Pd(1)–P(1) 100.61(7) 98.75(13)
N(1)–Pd(1)–P(1) 171.81(5) 178.93(12)
O(1)–Pd(1)–P(1) 86.57(5) 91.17(9)

less, [Pd(C^N)(o-Ph2PC6H4CO-NHR)(CH3COO)] compounds
(13a–16a, 13b–16b) containing a terminal acetate and diphenyl-
phosphine–benzamidate ligands acting as P-monodentate were
always obtained from these reactions. Thus, their IR spectra
show a weak ν(NH) absorption and a complex carbonyl region
with vibrations of both a free carbonyl fragment of the ligands
and a terminal acetate coordinated to the Pd centre. The char-
acterisation in the solid state was completed with the FAB
mass spectrometry, that displays fragments at [M�–CH3COO],
and the X-ray crystal structure determination of complex 16a.
The structure of [Pd(Phox)(o-Ph2PC6H4CO–NHiPr)(CH3COO)]
is shown in Fig. 5 and selected bond lengths and angles are
collected in Table 4. To date, just a few complexes containing
ortho-palladated 2-(2-oxazolinyl)phenyl ligand and its deriv-
atives have been crystallographically characterised.42 The Pd–C
and Pd–N bond lengths found for complex 16a are longer than
the values described previously. A slight square pyramidal
distortion of the planar palladium environment is observed,
with the Pd(1) atom displaced 0.0692(11) Å from a least-
squares plane defined by the coordinated atoms. Intramolecular
N(1)–H � � � O(3)COCH3 hydrogen bonding is supported by
the values of distance N(1) � � � O(3) (2.801 Å) and the angle
N–H � � � O(3) of 172.55�. This interaction might be important
to explain the equilibrium described next.6 In solution,
13a–16a, 14b and 15b compounds behave as expected from the
solid state data: a sharp singlet around 43 ppm is observed in
their 31P{1H}-NMR spectra, while the 1H NMR spectra show
a resonance assignable to the NH proton and a broad signal
corresponding to CH3 protons in the acetate group. The pres-
ence of this group is also detected in the 13C NMR spectra.
However, the room temperature 31P{1H} NMR spectra of 13b
and 16b in CDCl3 consist of two singlets at ca. δ 43.5 and
35.5 (ratio: 65/35). This fact, together with an unclear dupli-
cated aromatic region in their 1H NMR spectra, suggests the
presence in solution of two species in equilibrium (Scheme 2),
as a result of the hemilability of ligand b. Thus, whereas the
phosphorus atom stays firmly bonded to the metal, the amidic
oxygen is involved in a process of coordination/dissociation,
conferring on the ligand a behaviour of hemilabile P,O chelate.

Fig. 5 The structure of [Pd(Phox)(o-Ph2PC6H4CO–NHiPr)(CH3-
COO)], complex 16a.

Table 4 Selected distances (Å) and angles (�) for complex 16a

Pd(1)–C(23) 2.025(3) Pd(1)–O(3) 2.0897(19)
Pd(1)–N(2) 2.071 (2) Pd(1)–P(1) 2.2521(8)

   
C(23)–Pd(1)–N(2) 81.21(11) C(23)–Pd(1)–P(1) 97.25(9)
C(23)–Pd(1)–O(3) 171.26(10) N(2)–Pd(1)–P(1) 173.71(7)
N(2)–Pd(1)–O(3) 90.09(9) O(3)–Pd(1)–P(1) 91.31 (6)
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As CH3COO � displacement accompanies amide chelation, it
was likely that the equilibrium was subjected to solvent depend-
ence. Indeed, when the 31P{1H}spectra were run in (CD3)2CO,
a marked inversion in signal ratio is found (15/85), with pre-
dominance of the chelated ionic species. A similar result is
obtained when the NMR was run in CD3CN. Ligand hemi-
lability is further proved when complex 13b is treated with
stoichiometric KSCN. The amide carbonyl group is then
readily displaced as inferred from IR and 31P{1H}-NMR data.
A neat SCN absorption around 2100 cm�1, and just one singlet
resonance at δ 38.5 are observed, respectively. Since no
analogous equilibria are detected in similar compounds with
ligand a, a stronger chelation is attributable to it in comparison
with b.

In order to induce amide deprotonation, the di-µ-hydroxo-
complexes [{Pd(µ-OH)(C^N)}2] were employed as starting
materials in reactions with ligands a and b. The recognised
basicity of such precursors and its usefulness in previous
synthetic work prompt us to perform the reactions shown in
Scheme 3 to prepare complexes [Pd(C^N)(o-Ph2PC6H4CO–
NR)] (17a–19a, 17b–20b). The loss of both ν(NH) and ν(OH)
bands in the IR spectra of new compounds with regards to
those of the starting materials, together with the expected 1H-
NMR data, confirmed that the proposed reactions took place.
A singlet at ca. 36 ppm characterises the 31P{1H}-NMR spectra,
and peaks assigned to M� are observed in FAB� spectrometry.
Suitable crystals of complex 18a (Fig. 6) were grown from
dichloromethane–hexane confirming the proposed formulae.
Selected bond lengths and angles are collected in Table 5. As far
as we are aware (CSD version 5.24, updated April 2003), this is
the first crystal structure in which a deprotonated phosphine–
amide coordinates in a bidentate fashion to a metal centre via
its P and N atoms.

It is noteworthy that a strong incompatibility between the 2-
(2-oxazolinyl)phenyl hydroxo precursor and the diphenyl-

Scheme 3 The preparation of [Pd(C^N)(o-Ph2PC6H4CO–NR)] (17a–
19a, 17b–20b).

Fig. 6 An ORTEP representation of 18a.

phosphinobenzamide ligand a was found, preventing the
obtention of complex 20a. Instead of that, the product of
hydrolysis 12 was isolated and characterised by several
techniques as described in the experimental section. From this
result, the strongest basic character of the precursors tested
may be attributed to [{Pd(µ-OH)(Phox)}2], being as expected
the aliphatic benzamide a more inclined than b to experience
hydrolysis.

The structural analyses of complexes 3a, 7a, 10, 11, 16a and
18a confirm the relative cis-position of the metallated carbon
atom and the P atom of phosphino-amide ligands, with
independence of its coordination mode. This is the typical
arrangement of the phosphine group in cyclopalladated com-
plexes due to the so-called transphobia effect.43 The narrow
NMC bite angle is also characteristic of ortho-metallated tran-
sition metal complexes,44 and the values found in our crystal
structures are in the expected range (see Tables 1–5). The Pd(1)–
P(1) and Pd(1)–C(23) bond distances are a little longer in com-
pounds 3a and 16a where ligand a adopts a P-monodentate
coordination mode, and in the range of our previous data for
related complexes.45 The six new structures may be described as
nearly planar, with rms values for the less square plane defined
by the Pd and coordinated atoms in the range 0.0343–0.2261.
The last value corresponds to complex 18a that shows a moder-
ate tetrahedral distortion from the ideal square-plane. Follow-
ing the recent classification of Dance and Scudder 46 for PPh3

based on measures of torsion angles M–P–Cipso–C (Table 6), the
conformation of Pd–PPh2C6H4COR groups is described as no
rotor for complexes 3a and 16a, and as good rotor for 7a, 10, 11
and 18a. Compound 10 presents a set of Ti values very close to
those which would have the ideal rotor (T1 = T2 = T3 = 44�). The
six membered chelated ring shows a distorted screw-boat con-
formation in 10 and 18a, and a distorted boat conformation in
7a and 11, according to the classification of Allen and Taylor.47

Concluding remarks
The versatile coordination properties of phosphino-amide lig-
ands o-Ph2PC6H4CONHR [R = iPr (a), Ph (b)] have been stated
by synthesising and characterising four series of cyclo-
metallated palladium() complexes in which P-monodentate,
P,O-bidentate or anionic P,N-bidentate coordination modes are
displayed. A marked influence of the precursor employed in the
final adopted pattern has been observed. Thus, a hemilabile
behaviour of ligand b is just detected starting from µ-AcO
precursors, while amide deprotonation is only achieved when
µ-OH starting materials are used. It is interesting to note
that stronger treatments, typically involving excess NEt3,

48

alkoxide 35 or hydride bases,49 are usually required to attain
deprotonation in similar systems. In this sense, the hydroxo-
bridged precursors reaffirm its unique characteristics. In this

Table 5 Selected distances (Å) and angles (�) for complex 18a

Pd(1)–C(23) 2.007(2) Pd(1)–N(2) 2.1118(19)
Pd(1)–N(1) 2.1413(18) Pd(1)–P(1) 2.2114(6)

   
C(23)–Pd(1)–N(2) 80.73(8) C(23)–Pd(1)–P(1) 100.44(6)
C(23)–Pd(1)–N(1) 167.51(8) N(2)–Pd(1)–P(1) 164.79 (5)
N(2)–Pd(1)–N(1) 98.11(7) N(1)–Pd(1)–P(1) 83.97(5)

Table 6 Values of |Ti| for each M–P-phenyl group in 3a, 7a, 10, 11, 16a
and 18a a

3a 7a 10 11 16a 18a

T1 10.45 42.32 40.27 29.50 19.03 30.01
T2 31.87 47.97 44.12 47.21 25.40 43.89
T3 84.16 54.00 47.42 47.77 80.97 66.01
a The three Pd–P–Cipso–C torsion angles (Ti, i = 1–3) which were in the
range �90 to �90�, and they were ordered so that T1 < T2 < T3. 
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study, both a and b ligands show similar properties although
a more “rigid chelate” character can be conferred to a as
no dynamic processes of its complexes have been found in
solution. The crystal structure of six new complexes have
been determined, confirming the proposed formulae and also
providing an interesting comparative structural discussion.

Experimental

General

C, H, and N analyses were carried out with a Carlo Erba
instrument. IR spectra were recorded on a Perkin-Elmer 16F
PC FT-IR spectrophotometer, using Nujol mulls between
polyethylene sheets. NMR data (1H, 13C, 31P) were recorded
on Bruker Avance 200, 300 and 400 spectrometers. Mass
spectrometric analyses were performed on a Fisons VG
Autospec double-focusing spectrometer, operated in positive
mode. Ions were produced by fast atom bombardment (FAB)
with a beam of 25 keV Cs atoms. The mass spectrometer was
operated with an accelerating voltage of 8 kV and a resolution
of at least 1000. Decomposition temperatures were determined
on a Reichert microscope. Conductance measurements were
performed with a Crison 525 conductimeter (in acetone solu-
tions, 5 × 10�4 M). All the solvents were dried by conventional
methods.

The cyclometallated precursors [Pd(C^N)(µ-Cl)]2 and
[Pd(C^N)(µ-OAc)]2, and [Pd(C^N)(µ-OH)]2 [C^N =
phenylazophenyl (Azb), 2-phenylpyridine (Phpy), 7,8-benz-
oquinolyl (Bzq), and 2-(2-oxazolinyl)phenyl (Phox)] were
prepared as described in the literature.34,40,41 The diphenyl-
phosphinobenzoic acid was purchased from Aldrich Chemical
and used with further purification. The diphenylphos-
phinobenzamides o-Ph2PC6H4CONHR [R = iPr (a), Ph (b)]
were prepared according to reported procedures.24

Preparations

Complexes [Pd(C^N)(o-Ph2PC6H4CO-NHR)(Cl)] [R � iPr,
C^N � phenylazophenyl (1a), 2-phenylpyridine (2a), 7,8-benzo-
quinolyl (3a) and 2-(2-oxazolinyl)phenyl (4a); R � Ph, C^N �
phenylazophenyl (1b), 2-phenylpyridine (2b), 7,8-benzoquinolyl
(3b), and 2-(2-oxazolinyl)phenyl (4b)]. The new complexes were
obtained by treating [Pd(C^N)(µ-Cl)]2 with previously prepared
2-diphenylphosphine-N-isopropylbenzamide (a compounds) or
2-diphenylphosphine-N-phenylbenzamide (b compounds) in
molar ratio 2 : 1, using CH2Cl2 as solvent and according to the
following general method. To a dichloromethane solution (10
mL) of the corresponding precursor [Pd(C^N)(µ-Cl)]2 (60 mg)
was added solid 2-diphenylphosphinebenzamide. The resulting
solution was stirred for 30 min, filtered through a short Celite
column and then concentrated to half volume under reduced
pressure. Addition of hexane caused precipitation of the new
complexes, which were filtered off, air dried and recrystallised
from dicholoromethane–hexane.

[Pd(Azb)(o-Ph2PC6H4CONHiPr)(Cl)] (1a) (0.085 g, 74%).
Found: C, 60.9; H, 4.6; N, 6.3%. C34H31ClN3OPPd requires C,
60.9; H, 4.6; N, 6.3%. νmax/cm�1: (NH) 3388w; (CO) 1625s
(Nujol). δH (400 MHz; CDCl3): 1.07 (d, JHH = 6.4 Hz, 6H, CH3),
3.76 (m, 1H, CH), 6.40 (m, 1H), 6.73 (m, 1H), 6.90 (m, 1H),
7.18 (m, 1H), 7.34 (m, 1H), 7.40–7.70 (m, 14H), 7.87 (m, 2H),
8.04 (m, 2H), 9.61 (br, 1H, NH). δP (CDCl3): 40.8 (s). FAB-MS
(positive mode) m/z: 634 (M–Cl).

[Pd(Phpy)(o-Ph2PC6H4CONHiPr)(Cl)] (2a) (0.075 g, 56%).
Found: C, 61.9; H, 4.8; N, 4.3%. C33H30ClN2OPPd requires C,
61.6; H, 4.7; N, 4.4%. νmax/cm�1: (NH) 3234s; (CO) 1644vs
(Nujol). δH (400 MHz; CDCl3): 1.12 (d, 6H, J = 6.0 Hz, CH3),
3.51 (m, 1H, CH), 6.52 (m, 2H), 6.95 (m, 2H), 7.26–7.64 (m,
11H), 7.76–8.04 (m, 5H), 8.92 (m, 1H), 9.43 (br, 1H, NH). δP

(CDCl3): 43.1 (s). FAB-MS (positive mode) m/z: 607 (M–Cl).
[Pd(Bzq)(o-Ph2PC6H4CONHiPr)(Cl)] (3a) (0.075 g, 60%).

Found: C, 62.8; H, 4.6; N, 4.3%. C35H30ClN2OPPd requires C,
63.0; H, 4.5; N, 4.2%. νmax/cm�1: (NH) 3238s; (CO) 1649vs
(Nujol). δH (400 MHz; CDCl3): 1.10 (d, 6H, J = 6.6 Hz, CH3),
3.41 (m, 1H, CH), 6.67 (m, 1H), 6.95 (m, 2H), 7.29–7.79 (m,
13H), 8.12 (m, 4H), 7.93 (br, 1H, NH), 8.35 (m, 1H), 8.79 (br,
1H, NH), 9.73 (m, 1H). δP (CDCl3): 44.1 (s). FAB-MS (positive
mode) m/z: 631 (M–Cl).

[Pd(Phox)(o-Ph2PC6H4CONHiPr)(Cl)] (4a) (0.083 g, 63%).
Found: C, 58.4; H, 4.8; N, 4.6%. C31H30ClN2O2PPd requires C,
58.6; H, 4.7; N, 4.4%. νmax/cm�1: (NH) 3374w; (CO) 1647vs
(Nujol). δH (200 MHz; CDCl3): 1.14 (d, JHH = 6.4 Hz, 6H, CH3),
3.29 (m, 1H, CH), 4.29 (t, 2H, JHH = 9.6 Hz, NCH2), 4.69 (t, 2H,
J = 9.6 Hz, OCH2), 6.31 (m, 1H), 6.54 (m, 1H), 6.87 (m, 2H),
7.12–7.46 (m, 10H), 7.85–7.99 (m, 4H), 8.59 (m, 1H).
δP (CDCl3): 43.9 (s). FAB-MS (positive mode) m/z: 600 (M–Cl).

[Pd(Azb)(o-Ph2PC6H4CONHPh)(Cl)] (1b) (0.087 g, 67%).
Found: C, 63.1; H, 4.0; N, 6.0%. C37H29ClN3OPPd requires C,
63.1; H, 4.1; N, 6.0%. νmax/cm�1: (NH) 3200w; (CO) 1675vs
(Nujol). δH (400 MHz; CDCl3): 6.32 (m, 1H), 6.59 (m, 1H),
6.97–7.54 (m, 19H), 7.86–7.99 (m, 7H), 10.40 (br, 1H, NH). δP

(CDCl3): 45.7 (s). FAB-MS (positive mode) m/z: 668 (M–Cl).
[Pd(Phpy)(o-Ph2PC6H4CONHPh)(Cl)] (2b) (0.078 g, 55%).

Found: C, 63.7; H, 4.1; N, 4.1%. C36H28ClN2OPPd requires C,
63.8; H, 4.2; N, 4.1%. νmax/cm�1: (NH) 3198w; (CO) 1690vs
(Nujol). δH (200 MHz; CDCl3): 6.40 (m, 2H), 6.87–7.08 (m,
5H), 7.27–7.58 (m, 16H), 7.74 (m, 1H), 7.94 (m, 1H), 9.69 (m,
1H), 10.57 (br, 1H, NH). δP (CDCl3): 45.4 (s). FAB-MS
(positive mode) m/z: 641 (M–Cl).

[Pd(Bzq)(o-Ph2PC6H4CONHPh)(Cl)] (3b) (0.086 g, 63%).
Found: C, 65.2; H, 4.1; N, 3.8%. C38H28ClN2OPPd requires C,
65.1; H, 4.2; N, 4.0%. νmax/cm�1: (NH) 3172w; (CO) 1674vs
(Nujol). δH (200 MHz; CDCl3): 6.55 (m, 1H), 6.82 (m, 2H), 6.97
(m, 2H), 7.34–7.73 (m, 18H), 8.37 (m, 1H), 9.87 (m, 1H), 10.70
(br, 1H, NH). δP (CDCl3): 45.7 (s). FAB-MS (positive mode)
m/z: 665 (M–Cl).

[Pd(Phox)(o-Ph2PC6H4CONHPh)(Cl)] (4b) (0.070 g, 55%).
Found: C, 60.9; H, 4.2; N, 4.1%. C34H28ClN2O2PPd requires C,
61.0; H, 4.2; N, 4.1%. νmax/cm�1: (NH) 3174w; (CO) 1667vs
(Nujol). δH (200 MHz; CDCl3): 4.29 (t, 2H, JHH = 10.0 Hz,
NCH2), 4.81 (t, 2H, JHH = 10.0 Hz, OCH2), 6.28 (dd, 1H,
J = 7.3, 4.4 Hz), 6.55 (t, 1H, J = 7.4 Hz), 6.84–7.04 (m, 3H),
7.15–7.57 (m, 14H), 7.99 (br, 4H), 10.58 (br, 1H, NH).
δP (CDCl3): 45.4 (s). FAB-MS (positive mode) m/z: 633 (M–Cl).

Complexes [Pd(C^N)(o-Ph2PC6H4CONHR)][PF6] [R � iPr,
C^N � phenylazophenyl (5a), 2-phenylpyridine (6a), 7,8-benzo-
quinolyl (7a) and 2-(2-oxazolinyl)phenyl (8a); R � Ph, C^N �
phenylazophenyl (5b), 2-phenylpyridine (6b), 7,8-benzoquinolyl
(7b), and 2-(2-oxazolinyl)phenyl (8b)]. The complexes were
obtained by treating [Pd(C^N)(µ-Cl)]2 with previously prepared
2-diphenylphosphine-N-isopropylbenzamide (a compounds) or
2-diphenylphosphine-N-phenylbenzamide (b compounds), in
acetone (molar ratio 2 : 1) according to the following general
method. To an acetone suspension (10 mL) of the precursor
[Pd(C^N)(µ-Cl)]2 (0.2 mmol) was added the stoichiometric
amount of solid 2-diphenylphosphinebenzamide and KPF6.
After stirring for 30 min at room temperature, the solution was
filtered through Celite and then concentrated under reduced
pressure to half volume. Addition of diethyl ether caused
precipitation of the new complexes, which were filtered off,
air dried and recrystallised from dicholoromethane–diethyl
ether.

[Pd(Azb)(o-Ph2PC6H4CONHiPr)][PF6] (5a) (0.137 g, 95%).
Found: C, 52.5; H, 4.3; N, 5.3%. C34H31F6N3OP2Pd requires C,
52.4; H, 4.0; N, 5.4%. νmax/cm�1: (NH) 3377w; (CO) 1598vs,
(PF6) 849vs (Nujol). δH (200 MHz; CDCl3): 1.20 (d, JHH = 6.4
Hz, 6H, CH3), 3.97 (m, 1H, CH), 6.18 (m, 1H), 6.64 (m, 1H),
6.77 (m, 1H), 7.10 (m, 1H), 7.29–7.57 (m, 15H), 7.94 (m, 1H),
8.07 (m, 2H), 8.26 (m, 1H), 8.97 (br, 1H, NH). δP (CDCl3): 34.2
(s). FAB-MS (positive mode) m/z: 634 (M–PF6).
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[Pd(Phpy)(o-Ph2PC6H4CONHiPr)][PF6] (6a) (0.075 g, 56%).
Found: C, 52.9; H, 4.2; N, 3.9%. C33H30F6N2OP2Pd requires C,
52.6; H, 4.0; N, 3.7%. νmax/cm�1: (NH) 3372s; (CO) 1601vs,
(PF6) 842vs (Nujol). δH (200 MHz; CDCl3): 1.06 (br, 6H, CH3),
3.27 (m, 1H, CH), 6.26 (m, 1H), 6.53 (m, 1H), 6.75–7.02 (m,
3H), 7.18–7.55 (m, 14H), 7.64 (m, 1H), 7.79 (m, 1H), 8.25 (m,
1H), 8.78 (br, 1H, NH). δP (CDCl3): 35.6 (s). FAB-MS (positive
mode) m/z: 607 (M–PF6).

[Pd(Bzq)(o-Ph2PC6H4CONHiPr)][PF6] (7a) (0.112 g, 77%).
Found: C, 54.0; H, 4.1; N, 3.6%. C35H30F6N2OP2Pd requires C,
54.1; H, 3.9; N, 3.6%. νmax/cm�1: (NH) 3357s; (CO) 1593vs,
(PF6) 843vs (Nujol). δH (200 MHz; CDCl3): 1.39 (br, 6H, CH3),
3.34 (m, 1H, CH), 6.37 (m, 1H), 6.91 (m, 3H), 7.32–7.70 (m,
16H), 8.28 (m, 2H), 9.00 (br, 1H, NH). δP (CDCl3): 35.7 (s).
FAB-MS (positive mode) m/z: 631 (M–PF6).

[Pd(Phox)(o-Ph2PC6H4CONHiPr)][PF6] (8a) (0.141 g, 91%).
Found: C, 50.0; H, 4.1; N, 3.6%. C31H30F6N2O2P2Pd requires C,
50.0; H, 4.0; N, 3.7%. νmax/cm�1: (NH) 3371s; (CO) 1597vs,
(PF6) 813vs (Nujol). δH (200 MHz; CDCl3): 1.00 (d, JHH = 6.4
Hz, 6H, CH3), 3.39 (m, 1H, CH), 4.04 (t, 2H, JHH = 9.2 Hz,
NCH2), 4.74 (t, 2H, J = 9.2 Hz, OCH2), 6.12 (dd, 1H, J = 7.5,
4.3 Hz), 6.61 (m, 1H), 6.75–6.93 (m, 2H), 7.27–7.52 (m, 13H),
8.20 (m, 1H). δP (CDCl3): 33.5 (s). FAB-MS (positive mode)
m/z: 599 (M–PF6).

[Pd(Azb)(o-Ph2PC6H4CONHPh)][PF6] (5b) (0.142 g, 94%).
Found: C, 54.5; H, 3.6; N, 5.3%. C37H29F6N3OP2Pd requires C,
54.6; H, 3.6; N, 5.1%. νmax/cm�1: (NH) 3370w; (CO) 1638s,
(PF6) 843vs (Nujol). δH (400 MHz; CDCl3): 6.11 (m, 1H), 6.49
(m, 1H), 6.77 (m, 1H), 6.85–6.99 (m, 10H), 7.18 (m, 1H), 7.21–
7.47 (m, 12H), 7.72 (m, 2H), 7.81 (m, 1H), 9.69 (br, 1H, NH).
δP (CDCl3): 39.9 (s). FAB-MS (positive mode) m/z: 665
(M–PF6).

[Pd(Phpy)(o-Ph2PC6H4CONHPr)][PF6] (6b) (0.122 g, 76%).
Found: C, 55.0; H, 3.7; N, 3.9%. C36H28F6N2OP2Pd requires C,
55.0; H, 3.6; N, 3.6%. νmax/cm�1: (NH) 3370s; (CO) 1671vs,
(PF6) 844vs (Nujol). δH (300 MHz; CDCl3): 6.29 (m, 1H), 6.46
(m, 1H), 6.89–7.00 (m, 3H), 7.07 (m, 2H), 7.24 (m, 1H),
7.31–7.57 (m, 13H), 7.54–7.88 (m, 6H), 10.10 (br, 1H, NH).
δP (CDCl3): 41.7 (s). FAB-MS (positive mode) m/z: 641
(M–PF6).

[Pd(Bzq)(o-Ph2PC6H4CONHPh)][PF6] (7b) (0.141 g, 93%).
Found: C, 56.1; H, 3.3; N, 3.3%. C38H28F6N2OP2Pd requires C,
56.3; H, 3.5; N, 3.4%. νmax/cm�1: (NH) 3360s; (CO) 1673vs,
(PF6) 841vs (Nujol). δH (400 MHz; CDCl3): 6.55 (m, 1H), 6.8–
6.99 (m, 5H), 7.30–7.99 (m, 19H), 8.40 (m, 1H), 9.83 (m, 1H).
10.66 (br, 1H, NH). δP (CDCl3): 46.2 (s). FAB-MS (positive
mode) m/z: 665 (M–PF6).

[Pd(Phox)(o-Ph2PC6H4CONHPh)][PF6] (8b) (0.149 g, 92%).
Found: C, 52.5; H, 3.6; N, 3.6%. C34H28F6N2O2P2Pd requires C,
52.4; H, 3.6; N, 3.6%. νmax/cm�1: (NH) 3376s; (CO) 1598vs,
(PF6) 813vs (Nujol). δH (200 MHz; CDCl3): 4.09 (m, 2H,
NCH2), 4.83 (t, 2H, JHH = 9.3 Hz, OCH2), 6.29 (dd, 1H, J = 7.5,
4.4 Hz), 6.75 (m, 1H), 6.92–7.34 (m, 4H), 7.49–7.81 (m, 16H),
8.21 (br, 1H), 9.51 (br, 1H, NH). δP (CDCl3): 36.8 (s). FAB-MS
(positive mode) m/z: 633 (M–PF6).

Complexes [Pd(C^N)(o-Ph2PC6H4COO)] [C^N � phenyl-
azophenyl (9), 2-phenylpyridine (10), 7,8-benzoquinolyl (11) and
2-(2-oxazolinyl)phenyl (12)]

The complexes were obtained by treating [Pd(C^N)(µ-OAc)]2

with 2-diphenylphosphinebenzoic acid (molar ratio 2 : 1) in
dichloromethane according to the following general method.
To a CH2Cl2 solution (10 mL) of the precursor [Pd(C^N)-
(µ-OAc)]2 (0.2 mmol) was added solid 2-diphenylphosphine-
benzoic acid (0.123 g, 0.4 mmol). The solution was then stirred
for 30 min, and after that concentrated under reduced pressure
to half volume. Addition of hexane caused precipitation of the
new complexes, which were filtered off, air dried and recrystal-
lized from dicholoromethane–diethyl ether.

[Pd(Azb)(o-Ph2PC6H4COO)] (9) (0.032 g, 64%). Found: C,
62.5; H, 4.0; N, 4.5%. C31H23N2O2PPd requires C, 62.8; H, 3.9;
N, 4.7%. νmax/cm�1: (CO) 1720vs (Nujol). δH (200 MHz;
CDCl3): 6.24 (m, 1H), 6.68 (m, 1H), 6.81 (m, 1H), 7.13 (m, 1H),
7.31–7.58 (m, 15H), 7.98 (m, 1H), 8.18–8.23 (m, 2H), 8.36 (m,
1H). δP (CDCl3): 34.7 (s). FAB-MS (positive mode) m/z: 593
(M�).

[Pd(Phpy)(o-Ph2PC6H4COO)] (10) (0.045 g, 82%). Found: C,
63.9; H, 4.1; N, 2.3%. C30H22NO2PPd requires C, 63.7; H, 3.9;
N, 2.5%. νmax/cm�1: (CO) 1642vs (Nujol). δH (200 MHz;
CDCl3): 6.35 (m, 1H), 6.56 (m, 1H), 6.92–7.00 (m, 2H), 7.41–
7.70 (m, 14H), 8.04–8.10 (m, 2H), 8.33 (m, 1H), 8.98 (m, 1H).
δP (CDCl3): 35.0 (s). FAB-MS (positive mode) m/z: 566 (M�).

[Pd(Bzq)(o-Ph2PC6H4COO)] (11) (0.044 g, 86%). Found: C,
65.3; H, 3.6; N, 2.5%. C32H22NO2PPd: C, 65.1; H, 3.8; N, 2.4%.
νmax/cm�1: (CO) 1714vs (Nujol). δH (200 MHz; CDCl3): 6.40 (m,
1H), 6.90–7.00 (m, 2H), 7.33–7.69 (m, 16H), 8.31 (m, 1H), 8.49
(m, 1H), 9.28 (m, 1H). δP (CDCl3): 35.8 (s). FAB-MS (positive
mode) m/z: 590 (M�).

[Pd(Phox)(o-Ph2PC6H4COO)] (12) (0.045 g, 79%). Found: C,
60.1; H, 4.2; N, 2.7. C28H22NO3PPd: C, 60.3; H, 4.0; N, 2.5%.
νmax/cm�1: (CO) 1712vs (Nujol). δH (200 MHz; CDCl3): 4.14
(t, 2H, JHH = 9.4 Hz, NCH2), 4.72 (t, 2H, J = 9.4 Hz, OCH2),
6.19 (dd, 1H, J = 7.6, 4.4 Hz), 6.65 (m, 1H), 6.77–6.95 (m, 2H),
7.23–7.55 (m, 13H), 8.36 (m, 1H). δP (CDCl3): 33.5 (s).
FAB-MS (positive mode) m/z: 558 (M�).

Complexes [Pd(C^N)(o-Ph2PC6H4CO-NHR)(CH3COO)]
[R � iPr, C^N � phenylazophenyl (13a), 2-phenylpyridine
(14a),7,8-benzoquinolyl (15a), and 2-(2-oxazolinyl)phenyl (16a);
R � Ph, C^N � phenylazophenyl (13b), 2-phenylpyridine (14b),
7,8-benzoquinolyl (15b), and 2-(2-oxazolinyl)phenyl (16b)]. The
new complexes were obtained by treating [Pd(C^N)(µ-OAc)]2

with previously prepared 2-diphenylphosphine-N-isopropyl-
benzamide (a compounds) or 2-diphenylphosphine-N-phenyl-
benzamide (b compounds) in molar ratio 2 : 1, using dichloro-
methane as solvent and according to the following general
method. To a dichloromethane solution (10 mL) of the
corresponding precursor [Pd(C^N)(µ-OAc)]2 (60 mg) was
added solid 2-diphenylphosphinebenzamide. The resulting
solution was stirred for 30 min, and then concentrated to half
volume under reduced pressure. Addition of hexane caused
precipitation of the new complexes, which were filtered off, air
dried and recrystallised from dicholoromethane–hexane.

[Pd(Azb)(o-Ph2PC6H4CONHiPr)(CH3COO)] (13a) (0.077 g,
64%). Found: C, 62.2; H, 4.9; N, 6.3%; C36H34N3O3PPd requires
C, 62.3; H, 4.9; N, 6.1%. νmax/cm�1: (NH) 3223w; (CO) 1680s,
(CH3COO) 1600s (Nujol). δH (200 MHz; CDCl3): 1.06 (br, 6H,
CH3), 2.15 (br, 3H, CH3COO) 3.36 (m, 1H, CH), 6.34 (m, 1H),
6.63 (m, 1H), 7.02–7.14 (m, 2H), 7.26 (m, 1H), 7.43–7.52 (m,
14H), 7.81–7.84 (m, 2H), 7.98 (dd, 2H, J = 7.6, 1.4 Hz), 8.92
(br, 1H, NH). δC (CDCl3): 176.5 (s, COO), 41.8 (s, CH), 23.0
(s, CH3COO), 22.3 (s, CH3). δP (CDCl3): 43.3 (s). FAB-MS
(positive mode) m/z: 634 (M–CH3COO).

[Pd(Phpy)(o-Ph2PC6H4CONHiPr)(CH3COO)] (14a) (0.087 g,
69%). Found: C, 62.9; H, 4.8; N, 4.2%. C35H33N2O3PPd requires
C, 63.0; H, 5.0; N, 4.2%. νmax/cm�1: (NH) 3408w; (CO) 1594s,
(CH3COO) 1578s (Nujol). δH (200 MHz; CDCl3): 1.02 (d, 6H,
JHH = 5.0 Hz, CH3), 1.87 (br, 3H, CH3COO), 3.42 (m, 1H, CH),
6.39 (m, 2H), 6.88 (m, 2H), 7.20 (m, 1H), 7.32–7.45 (m, 14H),
7.72–8.04 (m, 2H), 8.48 (m, 1H), 9.10 (br, 1H, NH). δC (CDCl3):
176.9 (s, COO), 42.0 (s, CH), 23.3 (s, CH3COO), 22.4 (s, CH3).
δP (CDCl3): 42.9 (s). FAB-MS (positive mode) m/z: 607
(M–CH3COO).

[Pd(Bzq)(o-Ph2PC6H4CONHiPr)(CH3COO)] (15a) (0.079 g,
65%). Found: C, 64.3; H, 4.9; N, 4.3%. C37H33N2O3PPd requires
C, 64.3; H, 4.8; N, 4.1%. νmax/cm�1: (NH) 3400w; (CO) 1612s,
(CH3COO) 1556s (Nujol). δH (200 MHz; CDCl3): 1.05 (d, 6H,
JHH = 7.0 Hz, CH3), 1.82 (br, 3H, CH3COO) 3.40 (m, 1H, CH),
6.54 (m, 1H), 6.83 (m, 1H), 7.09–7.26 (m, 2H), 7.31–7.69 (m,
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15H), 7.93 (br, 1H), 8.28 (m, 1H), 8.72 (m, 1H), 9.19 (br, 1H,
NH). δC (CDCl3): 176.9 (s, COO), 42.0 (s, CH), 23.2 (s,
CH3COO), 22.5 (s, CH3). δP (CDCl3): 43.2 (s). FAB-MS
(positive mode) m/z: 631 (M–CH3COO).

[Pd(Phox)(o-Ph2PC6H4CONHiPr)(CH3COO)] (16a) (0.098 g,
77%). Found: C, 60.3; H, 4.9; N, 4.2%. C33H33N2O4PPd requires
C, 60.1; H, 5.0; N, 4.2%. νmax/cm�1: (NH) 3142w; (CO) 1675s,
(CH3COO) 1614s (Nujol). δH (200 MHz; CDCl3): 1.16 (m, 6H,
CH3), 1.66 (br, 3H, CH3COO) 3.42 (m, 1H, CH), 3.96 (t, 2H,
JHH = 9.2 Hz, NCH2), 4.69 (t, 2H, JHH = 9.4 Hz, OCH2), 6.28
(dd, 1H, J = 7.5, 4.4 Hz), 6.55 (t, 1H, J = 7.5 Hz), 6.80–6.94
(m, 2H), 7.19 (m, 1H), 7.31–7.47 (m, 11H), 7.97 (br, 2H), 9.05
(br, 1H, NH). δC (CDCl3): 178.4 (s, COO), 42.5 (s, CH), 21.5
(s, CH3COO), 21.0 (s, CH3). δP (CDCl3): 43.4 (s). FAB-MS
(positive mode) m/z: 599 (M–CH3COO).

[Pd(Azb)(o-Ph2PC6H4CONHPh)(CH3COO)] (13b) (0.081 g,
64%). Found: C, 64.4; H, 4.5; N, 5.6%. C39H32N3O3PPd requires
C, 64.3; H, 4.4; N, 5.8%. νmax/cm�1: (NH) 3146w; (CO) 1677vs,
(CH3COO) 1605s (Nujol). FAB-MS (positive mode) m/z: 669
(M–CH3COO).

[Pd(Phpy)(o-Ph2PC6H4CONHPh)(CH3COO)] (14b) (0.091 g,
69%). Found: C, 64.9; H, 4.2; N, 4.2%. C38H31N2O3PPd requires
C, 65.1; H, 4.4; N, 4.0%. νmax/cm�1: (NH) 3325w; (CO) 1597s,
(CH3COO) 1574s (Nujol). δH (200 MHz; CDCl3): 1.31 (br, 3H,
CH3COO), 6.29 (m, 2H), 6.78–6.99 (m, 4H), 7.11–7.83 (m,
19H), 8.38 (m, 1H), 8.59 (m, 1H), 11.06 (br, 1H, NH). δC

(CDCl3): 177.0 (s, COO), 23.0 (s, CH3COO). δP (CDCl3): 44.1
(s). FAB-MS (positive mode) m/z: 642 (M–CH3COO).

[Pd(Bzq)(o-Ph2PC6H4CONHPh)(CH3COO)] (15b) (0.095 g,
75%). Found: C, 66.0; H, 4.5; N, 4.0%. C38H31N2O3PPd requires
C, 66.2; H, 4.3; N, 3.8%. νmax/cm�1: (NH) 3300w; (CO) 1672s,
(CH3COO) 1598s (Nujol). δH (200 MHz; CDCl3): 1.27 (s, 3H,
CH3COO), 6.51 (m, 2H), 6.99 (m, 4H), 7.26–7.77 (m, 17H),
8.37 (m, 3H), 8.92 (m, 1H). 11.2 (br, 1H, NH). δC (CDCl3):
176.9 (s, COO), 23.2 (s, CH3COO). δP (CDCl3) 43.6 (s).
FAB-MS (positive mode) m/z: 666 (M–CH3COO).

[Pd(Phox)(o-Ph2PC6H4CONHiPr)(CH3COO)] (16b) (0.095 g,
71%). Found: C, 62.3; H, 4.3; N, 4.2%. C33H33N2O4PPd requires
C, 62.4; H, 4.5; N, 4.0%. νmax/cm�1: (NH) 3175w; (CO) 1675,
(CH3COO) 1621vs (Nujol). FAB-MS (positive mode) m/z: 634
(M–CH3COO).

Complexes [Pd(C^N)(o-Ph2PC6H4CO-NR)] [R � iPr, C^N �
phenylazophenyl (17a), 2-phenylpyridine (18a) and 7,8-benzo-
quinolyl (19a); R � Ph, C^N � phenylazophenyl (17b),
2-phenylpyridine (18b), 7,8-benzoquinolyl (19b), and 2-(2-oxazol-
inyl)phenyl (20b)]. The new complexes were obtained by
treating [Pd(C^N)(µ-OH)]2 with previously prepared
2-diphenylphosphine-N-isopropylbenzamide (a compounds) or
2-diphenylphosphine-N-phenylbenzamide (b compounds) in
molar ratio 1 : 2, using dichloromethane as solvent and accord-
ing to the following general method. To a dichloromethane
solution (10 mL) of the corresponding precursor [Pd(C^N)-
(µ-OH)]2 (60 mg) was added solid 2-diphenylphosphine-
benzamide. The resulting solution was stirred for 30 min,
filtered through a short Celite column and then concentrated to
half volume under reduced pressure. Addition of hexane
caused precipitation of the new complexes, which were filtered
off, air dried and recrystallised from dicholoromethane–hexane.

[Pd(Azb)(o-Ph2PC6H4CONiPr)] (17a) (0.115 g, 92%). Found:
C, 64.4; H, 4.9; N, 6.6%. C34H30N3OPPd requires C, 64.4; H,
4.8; N, 6.6%. νmax/cm�1: (CO) 1545s (Nujol). δH (200 MHz;
CDCl3): 0.56 (d, 3H, J = 4.0 Hz, CH3), 0.79 (d, 3H, J = 4.0 Hz,
CH3), 3.79 (m, 1H, CH), 6.58 (m, 2H), 6.85 (m, 1H), 7.16–7.26
(m, 3H), 7.36 (m, 3H), 7.36–7.59 (m, 10H), 7.90–7.93 (m, 2H),
7.98 (m, 1H). δP (CDCl3): 35.7 (s). FAB-MS (positive mode)
m/z: 634 (M�).

[Pd(Phpy)(o-Ph2PC6H4CONiPr)] (18a) (0.120 g, 90%).
Found: C, 65.4; H, 4.9; N, 4.8%. C33H29N2OPPd requires C,
65.3; H, 4.8; N, 4.6%. νmax/cm�1: (CO) 1537vs (Nujol). δH (200 T
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MHz; CDCl3): 0.57 (d, 3H, J = 4.0 Hz, CH3), 1.29 (d, 3H, J =
4.0 Hz, CH3), 4.27 (m, 1H, CH), 6.58 (m, 2H), 6.71 (m, 1H),
7.02 (m, 1H), 7.12–7.22 (m, 3H), 7.33 (m, 3H), 7.48–7.57 (m,
7H), 7.73–7.85 (m, 3H), 8.39 (m, 1H), 8.52 (m, 1H). δP (CDCl3):
36.7 (s). FAB-MS (positive mode) m/z: 607 (M�).

[Pd(Bzq)(o-Ph2PC6H4CONHiPr)(CH3COO)] (19a) (0.09 g,
79%). Found: C, 66.8; H, 4.8; N, 4.3%. C35H29N2OPPd requires
C, 66.6; H, 4.6; N, 4.4%. νmax/cm�1: (CO) 1539vs (Nujol). δH

(200 MHz; CDCl3): 1.14 (d, 6H, JHH = 6.0 Hz, CH3), 3.69 (m,
1H, CH), 6.62 (m, 2H), 6.95 (m, 3H), 7.33–7.79 (m, 9H), 7.92
(m, 6H), 8.37 (m, 2H). δP (CDCl3): 37.1 (s). FAB-MS (positive
mode) m/z: 631 (M�).

[Pd(Azb)(o-Ph2PC6H4CONPh)] (17b) (0.120 g, 95%). Found:
C, 66.4; H, 4.0; N, 6.2%. C37H28N3OPPd requires C, 66.5; H,
4.2; N, 6.3%. νmax/cm�1: (CO) 1548s (Nujol). δH (300 MHz;
CDCl3): 6.53 (m,1H), 6.65–6.86 (m, 6H), 7.15 (m, 1H), 7.29–
7.67 (m, 13H), 7.93 (m, 1H), 8.47 (m, 1H). δP (CDCl3): 35.6 (s).
FAB-MS (positive mode) m/z: 668 (M�).

[Pd(Phpy)(o-Ph2PC6H4CONPh)] (18b) (0.090 g, 60%).
Found: C, 67.4; H, 4.3; N, 4.5%. C36H27N2OPPd requires C,
67.5; H, 4.2; N, 4.4%. νmax/cm�1: (CO) 1547vs (Nujol). δH (200
MHz; CDCl3): 6.66 (m, 3H), 7.04 (m, 4H), 7.23 (m, 2H), 7.38–
7.73 (m, 16H), 8.29 (m, 1H), 8.42 (m, 1H). δP (CDCl3): 36.7 (s).
FAB-MS (positive mode) m/z: 641 (M�).

[Pd(Bzq)(o-Ph2PC6H4CONHPh)] (19b) (0.05 g, 42%). Found:
C, 68.8; H, 4.0; N, 4.3%. C38H27N2OPPd requires C, 68.6; H,
4.1; N, 4.2%. νmax/cm�1: (CO) 1546vs (Nujol). δH (200 MHz;
CDCl3): 6.73 (m, 3H), 7.01 (m, 1H), 7.26 (m, 2H), 7.40–7.80 (m,
16H), 8.11 (m, 1H), 8.48 (m, 2H). δP (CDCl3): 36.8 (s). FAB-MS
(positive mode) m/z: 665 (M�).

[Pd(Phox)(o-Ph2PC6H4CONHPh)] (20b) (0.104 g, 74%).
Found: C, 64.3; H, 4.3; N, 4.2%. C34H27N2O2PPd requires C,
64.5; H, 4.3; N, 4.4%. νmax/cm�1: (CO) 1596vs (Nujol). δH (300
MHz; CDCl3): 2.94 (m, 2H, NCH2), 4.38 (t, 2H, JHH = 9.3 Hz,
OCH2), 6.43 (m, 1H), 6.66 (m, 2H), 6.91 (m, 2H), 7.19 (m, 3H),
7.41–7.56 (m, 14H), 8.44 (m, 1H). δP (CDCl3): 35.8 (s).
FAB-MS (positive mode) m/z: 633 (M�).

Crystallography

Crystals suitable for a diffraction study were grown from
dicholoromethane–hexane (complexes 3a, 7a, 10, 16a and 18a)
or chloroform–diethyl ether (complex 11). Data collection for
3a, 11 and 18a was performed at �173 �C on a Bruker Smart
CCD diffractometer with a nominal crystal to detector distance
of 6.2 cm. Diffraction data were collected based on a ω scan
run. A total of 1371 (3a) and 2524 (11 and 18a) frames were
collected at 0.3� intervals and 10 s frame�1. The diffraction
frames were integrated using the SAINT package 50 and
corrected for absorption with SADABS.51 Data collection for
7a, 10 and 16a was performed at �100 �C on a Siemens P4
diffractometer.

The structures were solved by direct (all the cases except 7a) or
heavy-atom methods 52 and refined by full-matrix least-squares
techniques using anisotropic thermal parameters for non-H
atoms 52 (Table 7), for 3a the solvent molecule was refined
isotropically. Hydrogen atoms were introduced in calculated
positions and refined during the last stages of the refinement.
The highest residual peak (4.78 e Å�3) in 11 is located at 1.343 Å
from the carbon atom of a chloroform molecule. It was not
possible to refine a different position for that molecule.

CCDC reference numbers 219141–219146.
See http://www.rsc.org/suppdata/dt/b3/b310843k/ for crystal-

lographic data in CIF or other electronic format.
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