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Summary

The structure of [Pd(OAc){CH,C,H, P-t-Bu(o-tolyl)}]. has been determin-
ed from three dimensional X-ray diffractometer data. The compound crystallizes
in the space group P1, Z = 2, with a reduced triclinic unit cell @ = 12.989, b =
15.643, ¢ = 20.325 A, e = 130.85, 0 = 117.91, v = 94.08°. A least squares
refinement of atomic positional and thermal parameters, based on 5436 observ-
ed reflections has converged to discrepancy indices, R, and R, of 0.044 and
0.058.

The structure consists of independent dimeric molecules packed with cyclo-
hexane molecules of crystallization. [o-(t-butyl-o-tolylphosphino)benzyl}palla-
dium(II) fragments are bridged by the two acetate groups so that each palladium
has a slightly distorted planar coordination; the molecule has approximate C,
symmetry with a Pd...Pd non-bonding distance of 3.413(1) A. The mean Pd—P
and Pd—C bond lengths are 2.204(2) and 2.033(5) A respectively, other mean
distances being Pd—0 2.13(1), C—C(methyl) 1.497(4), O—C(acetate) 1.247(6).
C—C(benzyl) 1.497(7) A. The solvated eyclohexane molecules are disordered.

Introduction

Much interest has been shown in the ability of a range of transition metal
complexes to undergo intramolecular reactions to form metal—carbon bonds.
The cleavage of aryl carbon—hydrogen bonds in, for example, Ir' [1] com-
plexes, is well characterized. More recently, reactions of phosphine complexes
of palladium(II) and platinum(I1) have been studied, in which intramolecular
oxidative addition of the metal to primary, secondary and tertiary carbon—hydrogen
bonds takes place [2, 3]. The title compound, prepared by the internal metal-
lation at a tolyl-methyl carbon of the bis(o-tolyl)(t-butyl)phosphine ligand {31,
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is the first X-ray characterisation of this class of compounds and forms part of
our general studies of the stereochemistries of ortho-metallation reactions in
mononuclear, binuclear and polynuclear complexes [4-8].

Experimental

Crystal data

[PA(OAC)(CH:CsHiP-t-Bu)(o-tolyl)]:.CoH,2, Pd;P20,4C6Hez, M = 953.7, tri-
clinic, the cell used wasa = 12.989(4), b = 15.643(6), ¢ = 11.598(4) A, a =
82.95(1)°, 6 = 101.75(1)°, ¥ = 85.92(1)°, U = 2278.4 A3, D,, ( by flotation in
carbon tetrachloride and chlorobenzene) = 1.40(2) gem™, D.= 1.39 g cm™? for
Z = 2, F(000) = 984. The Delaunay reduced cell is: 2 = 12.989, b = 15.643,
c=20.3258, a4 =130.85,3=117.91, v = 94.08°. Space group (from structure
solution), PI. Cell data at ambient room temperature, with estimated standard
deviations from the least squares refinement [9] of the setting angles for 12
reflections (average 6 of 14.2°) automatically centred on a 4-circle diffracto-
meter, A\ (Mo-K,) = 0.71069 A. As a white powder formed on the surface of the
pale cream crystals over several days exposure In air, the data crystal was coated
with plastic spray.

Intensity data for reflections with 4° < 26 < 50° were collected on a
Hilger—Watts Y290 4-circle diffractometer, using a standard w/26 scan with
background measurements at the extremities of each peak. The incident beam
of Mo-K, radiation was filtered through a zirconium foil. The diffracted rays
were collected by a circular aperture of radius 3.5 mm placed 260 mm from the
crystal. Each background measurement was made for 25 seconds and the peak
intensity was accumulated over 50 steps, each of 0.01°, with a count time of
one second at each point. Mo systematic variation in any of the three standard
reflections was observed. The 5436 reflections with / = 3o(/), where [ = Peak
Count — Backgrounc (1) — Background (2), o(/) = (Peak Count + Background (1)
+ Background (2))'’* were orrected for Lorentz and polarization effects.

The crystal was approximately a rectangular parallelepiped 0.30 X 0.25
X 0.35 mm. As test runs for an absorption correction (¢ = 8.9 cm™") using
program ABSCOR [10] showed a maximum vanation of 4 percent in trans-
mission coefficients, no correction was applied.

Solution and refinement
The two independent palladium atoms were iocated from a three-dimension-

al unsharpened Patterson function [10]. The difference Fourier synthesis phased
by these two atoms provided the positions of all the non-hydrogen atoms with
the exception that the cyclohexane carbon atoms were poorly resolved (fmax
1.4 - 1.8 e A™? compared with the 2.1 e A7 of the next ‘lowest’ carbon atom).
Refinement was carried out using program CRYLSQ [10] in the free-block-
ing mode minimising the function Zw(lIF,| — |FJ)?, where F, and F, are the ob-
served and calculated structure amplitudes and w a weighting function. Unit
weights were applied to all reflections in initial cycles. The final weights were
the product of two quantities X and Y for each reflection: X = 1.0 for sin 6 >
0.34, X = sin 6/0.34 forsin 8 < 0.34, Y = 1.0 for F, < 65.0 and Y = 65.0/F,
for F,> 65.0.
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In all calculations of F,, the atomic scattering factors for Pd, P, O and C
were taken from Cromer and Waber [11], those for H from Stewart, Davidson
and Simpson [12]. The effects of anomalous dispersion for Pd and P were in-
cluded in the F, calculations using the values of Af' and Af” given by Cromer {13].
Agreement factors quoted are R, = X||F, ] — |F |/ Z|F,| and R, (weighted
residual) = (Zw(|F,| — chl)zlszol)”l_

The refinement of all positional parameters, anisotropic thermal param-
eters for the palladium and phosphorus atoms, and isotropic thermal parameters
for the remaining fifty atoms converged to R, = 0.094. At this point, the
isotropic thermal parameters for the cyclohexane carbon atoms were unrealist-
ically high (average U = 0.24 A?). These six atoms were withdrawn to give con-
verged indices, R, = 0.070 and R, = 0.115. Examination of the subsequent
difference Fourier synthesis suggested that the cyclohexane ring was disordered.
Attempts at refining occupancies for these six atoms were not completely
successful, with neither significant improvement in R. nor physically reasonable
parameters resulting from the refinement. A typical refinement gave between
25 and 45 percent occupancies for the six atoms. As the electron density
contours approximated a (flattened) chair conformation undergoing rather ex-
treme anisotropic thermal motion, this model was used in the remaining
refinements. No physical meaning should be attached to the final geometry for
the cyclohexane carbons, (C(71) - C(76)). The atoms of the acetate groups O(1),
0(2), 0(3), O(4), C(2), C(3), C(5) and C(6) also appeared to be vibrating
anisotropically; however, their thermal parameters were reasonable being only
slightly higher than the mean for the remaining carbon atoms.

After allocation of anisotropic thermal parameters to these fourteen atoms,
the refinement converged to R, = 0.056 and K, = 0.069. Plots of R, against
ranges of F_ and sin 0/A led to the final weighting scheme above and the removal
of 13 reflexions apparently suifering from extinction or other systematic errors.
A difference Fourier indicated all the hydrogen atoms, (0 = 0.6 - 1.0 e A7 3) ex-
cept those of the cyclohexane molecule. For the final cycles, hydrogen atoms
(excluding those of cyclohexane placed in reasonable stereochemical positions)
were included but not refined from their idealised positions (C—H 1.05 & ; tetra-
hedral or D¢, symmetry; U, = 0.07 A?). The final converged R, and R, values
were 0.044 and 0.058 respectively. The final difference Fourier synthesis had
no excursions of magnitude greater than 0.5 ¢ A™?, and these were all within 1
A of the Pd atoms.

The final atomic positional and thermal parameters, together with their
standard deviations as derived from the inverse matrix, are given in Table 1. A
Table listing the final values of 10|F | and 10]F_| (in electrons) may be obtained
from the authors. Fig. 1 depicts atom labelling while Fig. 2 illustrates atomic
thermal motions (50% probability ellipsoid surfaces). Fig. 3 shows details of the
coordination of the two palladium atoms and some other significant bond lengths
and bond angles.

Description and discussion of the molecular structure

The figures illustrate the crystal structure as being built up from bis(u-ace-
tato)palladium(1l) complexes with solvated cyclohexane molecules; contrary to
{conlinued on p. 401)
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TABLE 1a

ATOMIC PARAMETERS (X 104) AND THEIR ESTIMATED STANDARD DEVIATIONS FOR NON-
HYDROGEN ATOMS

Atom X Y z u?
Pd(1) 1934 0(3) 1020 $(2) 3529.8(3) See below
Pd(2) 541.5(3) 3015 5(2) 2831.1¢3) "
P(1) 2466(1) 362 0(8) 2152(1) "
P(2) —1179(1) 3257 4(8) 2690(1) "
a(l) 3102(3) 1919¢2) 3650(4) ”»
a(2) 2111(3) 3150(3) 2759(4) ”»
0(3) 1547(4) 1380(3) 5105(3) »
O(1) 1012¢3) 2786(3) 1728¢3) ”
C(71) 5107(18) 2892(14) 7041(22) "
C(72 5036(25) 2430(¢16) 3205(26) "
C(73) 4839(27; 2839(15) 9012(23) "
C(71) 413559¢23) 3802(20) 8812(23) ”»
Ct75) 1534(25) 4258(15) 7647(20) "
C(76) 1804(25) 3825(15) 6767(25) "
C2) 3004(4) 2701¢4) 3230(5) ”
C(3) 3987(6) 3113(5) 32553(9) »
C(5) 1433(4) 2113(3) 5100¢2) '
C(6) 1313(6) 2213(4H) 6681(5) "
C(1) 891(5) 108¢(1H) 3195(5) 631(11)
C(4) 142(3) 3357¢1H) 1037(3) 588(13)
C(11) 1132 — 675(4) 2922(5) 350(12)
C(12) 618(3) —1430(4) 3091(6) 683(15)
C(13) 9214(6) —2145(5) 2570(6) 760(17)
C(13) 1631(3) —2123(4) 1885(6) 704(16)
C(15) 2144¢5) —1376¢1) 1698(5) 610(13)
C(16) 1884(¢4) — 658¢3) 2223(5) 520(11)
C(21) 3895(4) T7(3) 2439(3) 5955(13)
C(22) 1504(6) 453(5) 1701(6) 756(17)
C(23) 5607(T) 278(5) 1970(8) 933(22)
C(24}) 6069(7) — 259(6) 2975(8) 961(23)
C(25) 5506(6) — 632(5) 3720(7) 837(19)
C(26) 1201(D) — 479(1) 3197(5) 613(14)
c(27) 3831(6) — 909(5) 1386(6) 753(17)
C(30) 1950(1) 913(1) 597(5) 567¢(13)
C(31) 2294(5) 1827(4) 133(6) 684(15)
C(32) 2216(6) 378(5) — 348(7) 870(20)
C(33» 735(6) 9914(5) 167(6) T51(17)
C(41> — 894(4) 3881(3) 517(3) 520(12)
C(42) —1139¢(5) 4366¢(1) — 588(6) 681(15)
C(13) —2085(6) 4857(5) — 990(7) 793(18)
C(11) —2828(6) 41872(5) — 305¢(7) 802(18)
C(45) —2616(5) 4385(4) 829(6) 665(15)
ct16) —1654(4) 3893(3) 1232(5) 512¢(12)
C(31) —1527(4) 3934(3) 3757(35) 520(12)
C(52) —2034(5) 3619(¢Y) 4613(6) 701¢16)
C(53) —2285(6) 1134(5) 5464(7) 800(18)
C(54) —2022(6) 4961(3) 5403( ) 828(19)
C(55) —1481(6) 5283(3) 1572(6) 753(17)
C(36) —1224(5) 4786(1) 3728(5) 593(13)
C(57) — 632(59) 5191¢4) 2866(6) 732(16)
C(60) —1961(4) 2295(4) 2665(5) 569(13)
C(61) —1522(5) 1632(4) 3783(6) 700(16)
C(62) - 1760(5) 1877(¢3) 1583(6) 741¢17)

C(63) —3164(8) 2530(5) 2492(6) 775(18)
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TABLE 1b

ANISOTROPIC® TEMPERATURE #ACTORS AND THEIR ESTIMATED STANDARD DEVIATIONS
(X 107> FOR ATOMS Pd(1)-C(6)

Atom U(l.1) U9y U(3.3) U(1.,2) L(1.3) u(2.3)
Pd(1) 571(2) 419(2) 392(2) 11(2) 133(2) -~  20(2)
Pd(2) 502(2) $16(2) 153(2) 18¢2) 95(2) —  13(2)
P(1) 526(7) 117¢6) 393(6) 31(¢(5) 126(5) — 245
P(2) 500(7) 134(6) 395(6) 8(5) 113(5) —  33(3)
o) 610(23) 536(20) 679(23) 21(17) 56(18) — 330117)
o) 543(22) 589¢23) 890(29) 17(18) 148(20) 86(20)
0(3) 1026(32) 568(¢(22) 523(20) 54(21) 317(21) — 63(17)
oY) 841(28) 588(22) 501(¢20) 92(20) - 6(19) — 110(17)
C(71) 2555(215) 2123(182) 2014(195) 574(159) 611(176) — 854(158)
C(72) 3239(344) 1863(193) 21490(243) T8(198) 563(245) — 878(181)
C(73) 1162(420) 2073(180) 2351(241) — 183(222) 1+03(256) — 68B(17T(n
C(74) 3658(363) 2810(290) 2970(247) 503(261) 1342(240) —1617(225)
C(75) 3198(348) 2180(214) 2376(193) 1022(223) 103(203) —1034(167)
C(76) 3585(361) 2199(2041) 2976(258) 1000(225) 1410(252) 112181
C(2) 528(30) 513(30) 610(32) —  30(2%) 175(25) — 54(23%)
C(3) 559(39) 883(51) 1135(71) —  69(35) 157¢43) 80(48)
C(1) 5370(31) 573(29) 154(26) 15(21) 157(23) —  55(22)
C(6) 918(47) 741(39) 163(30) 38(31) 11(30) —  53(27!
TABLE 1¢

HYDROGEN ATOMIC GOORDINATES (x 1047

Atom X Y z

H(101)¢ 153 107 3035
H102yC 865 — 111 1380
H(401)¢ 127 2785 647
H(402)¢ 732 3718 786
H(31) 1532 2037 1066
H(32) 1292 297} 2550
H(33) 3811 3318 3161
H{61) 1435 1848 7232
H(62) 1755 2866 6800
H(63) 2635 1979 6857
H(271) 3248 — 163 15148
H(272) 1377 —1139 5179
H(273) 3471 —1431 4035
H(311) 3122 1772 607
H(312) 2008 2182 — 120
H(313) 2024 2169 1054
H(321) 1631 — 48 - 537
H(322) 2246 773 —1141
H(323) 2952 17 - 12
H(331) 174 391 709
H(332) 398 1142 988
H(333) 148 1211 — 137
H(571) — 123 4703 2671
H(572) —1173 5169 2093
H(573) — 170 5677 3193
H(611) —1823 1056 3581
H(612) —1783 1827 4522
H(613) — 694 1559 3968

fcontinuvd)
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TABLE 1c¢ (continued)

Atom X Y PA

H(621) —1933 2342 821
H(622) — 965 1628 1744
H(623) —2246 1373 1450
H(631) —3223 2753 3299
H(632) —3446 3017 1768
H(633) —3581 1984 2373
H(12) 73 —1465 3610
H(13) 558 —2716 2714
H(14) 1838 —2668 1495
H(15) 2706 —1355 1162
H(22) 4128 870 925
H(23) 6061 563 1401
H(21) 6891 — 396 3174
H(25) 5906 —1043 41489
H(12) — 594 4350 —1140
H(43) —2255 5231 —1832
H(11) —3555 52147 — 628
H(45) —~3179 4393 1361
H(52) —2230 2977 4695
H(53) —2680 3888 6117
H(54%) —2235 5359 6000
H(55) —1256 5914 1570

n

@ Temperature factors are of the form: T = exp——2n2[U(l.l)hza.' + .- 2U(l.2)hka.b.....]. b H atom
onumbers for the phenyl groups are the same number as the carbon to which they are bound; H atom
numbers for methylene and methyl c.rbons are of the form H nm where n 1< the carbon atom number and
m1s 1,2 or 3 distinguishing up to 3 H's. € Exceplions to the general numbenng system: H(101), H(102)
are bound to C(1): H(101), H(402) are bound to C(4)

Fig. 1. [Pd{OAc)}(CH,;CgH3P-t-Bu(o-tolyl))1a. A projection of the molecule down 1ts approximate two-fold
ax)s and atom labelling.
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Fig. 2. (Pd(OAC)(CH-C HaP-t-Bu(o-toiyi)}l;. Atomic thermal motions depicted by 50% probabilitv surfaces

our expectation, the ‘basket’ of the binuclear complex is nof sufficiently large
to semi-clathrate the solvated cyciohexane.

The formation of two palladium—carbon bonds of mean length 2.033(5)
A has followed intramolecular palladation of the tolyl-methyl carbon—hydrogen
bond. The u-acetato ligands span the internally metallated species so as to
provide approximate C, symmetry to the complex; this symmetry axis is normal
to the plane of Fig. 1 and the close simularity of chemically equivalent bonds is
brought out in the listings of Table 2.

[n contrast to bis(m-allylpalladium acetate) {14] where acetate bridging
provides a palladium—palladium bonding distance of 2.914(2) A, (cf. 2.95 A
in bis(dimethylphenylphosphine)chloropalladium acetate {151), the metal-—metal

separation of 3.413(1) A 1n the present complex is held to be non-bonding.
(continued on p. 404)

Fig. 3. [Pd(OA¢)(CH,CgH4P-t-Bu(o-toly}))};. Some important intramolecular dimensions.
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TABLE 2

SELECTED BOND LENGTHS (4) AND ANGLES (’)

(1) Around the palladium atoms

Pd(1)>—P(1) 2.201(2) Pd(2)—P(2) 2.208(2)
Pd(1)—C(1) 2.032(7) Pd(2)—C(1) 2.033(6)
Pd(1)—0O(1) 2.137(4) Pd(2)—O(4) 2 138¢4)
Pd(1)—0(3) 2.120(1) Pd(2)—0(2) 2.125(4H)
P(1)—Pd(1)—0O(1) 95.9(1) P(2)—Pd(2)—0O(4) 98.0(1)
P(1)—Pd(1)—-C(1) 83.8(2) P(2)—Pd(2)—C(4) 83.2¢(2)
P(1)—Pd(1)—0O(3) 166.9(1) P(2)—Pd2)—0(2) 164.1(1)
O(1)—-Pd(1)—0(3) 89.2(2) O(2)—Pd(2)—0(4) 88 6(2)
O(3)—-Pd(1L)—C(1) 90 3(2) Q(2)—Pd(2)—C(4) 88.8(2)
Q(1)—-Pd(1)—C(1) 176 2(2) Q(3)—-Pd(2)—C(1) 174.2(2)
{(11) Around the phosphorus atoms
P(1)>—C(16) 1 8114(6) P(2)—C(16) 1 819(5)
P(1)>—C(21) 1 829(6) P(2)—C(51) 1.827(6)
P(1)+—C(30) 1.868(5) P(2)—C{60) 1 878(6)
Pd(1)»—P(1)—C(16) 104.6(2) Pd(2)—P(2)—C(16) 104.0(2)
PA(1)—P(1)—C(21) 113 6(2) Pd(2;—P(2)—C(51) 113.6(2)
Pd(1)—P(1)—C(30) 114.7(2) Pd(2)—P(2)—C(60) 117 4(2)
C(16)—P(1)—C(21) 105.8(3) C(16)—P(2)—C(51) 105 8(2)
C(16)—P(1)—C(30) 105 3(3) C(16)—-P(2)—C(60) 104.8(2)
C(21)—P(1)—C(30) 111.8¢(3) C(51)—P(2)—C(60) 110.0(3)
tne) The ccelate hgends
O(1)—C(2) 1.247(6) O(4)—C(5) 1.247(6)
O(3)—C(3) i 244(8) 0(2)—C(2) 1.259(6)
C(2)—C(3) 1.492(10) C(5)—C(6) 1.504(8)
Pd(1)—0(1)—C(2) 123.7(3) Pd(2)—0(2)—C(2) 133.8¢(%)
Pd(1)—0(3)—C(5) 129.2¢4) Pd(2)—0(4)—C(5) 129.8(4)
Q(1)—C(2)—C(3) 117.7(5) Q(2)—C(2)—C(3) 116 6(5)
O(3)—C(5)—C(6) 117.8(5) 0¢34)>—C(5)—C(6) 116 0(5)
0(1)—C(2)-0(2) 125.7(7) O(3)—C(5)—0(+) 126 2(5)
() The benzyl hgands

AMin. NMax. Range Number Weighted

mean
C—C(methylene) 1.491(T) 1.506(9) 0.015 2 1.479(6)
C—C(phenyl) 1 352¢11) 1.401(¢9) 0.049 12 1.385(3)
o tolyl group
C—Cyphenyl) 1.351(11) 1.415(8) 0.064 12 1.388(3)
C—C(methyl) 1 489(10) 1.505(10) 0.016 2 1.497(7)
t-butyl group

Cc—C 1.529(9) 1.549(9) 0 020 6 1.540(1)
P—C—C 103.9(4) 113 9(1) 10.0 6 109 5(2)
c—C—C 107.9(5) 112 1(6) 42 6 109.3(2)
(v) The cyclohexane® solvated molecule
c—C 1.29 1.47 0.18 6 142

2 See text about disorder.
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TABLE +

INTERMOLECULAR (NON-BONDED) DISTANCES (A)

Atoms D Atoms D

(1} Between dimers®

Pd(1) H(25)b 3.25 H(33) H(54) 275
o(1) C(25) 352 H(61) H(12) 2.16
o(1l) H(25) 2.47 H(62) H(55) 2,29
0(2) C(43) 3.50 H(63) H(241) 251
o(2) H(13) 2.65 H(321) H(623) 259
O3) H(24) 2176 H(323) H(23) 2.47
o) H(55) 2 30 H(331) H(331) 2 37
c®) H(12) 2.66 H(12) H(571) 251
C(6) C(12) 359 H(572) H(12) 2.76
C(12) H(12) 2 80 H(573) H(42) 276
C(12) H1612) 283 H(612) H(12) 2.74
H(102) H(611) 265 H(613) H(12) 2.74
H(102) H(43) 2.84 H(621) H(14) 2.70
H(33) H(13) 253 H(29%) H(63) 2.51
{11} Between dimers and ‘cyclohexane’’

C(71) H(273) 3 35

C(72) H(15) 3.18

C(71) H(11) 316

C(71) H(45) 3 20

H(75) H(45) 312

(111} Selected intramolecular distances

Pd(1) Pd(2) 3.413

Pd(1) H(102) 2 5H Pd(2) H(401) 2.56
Pd(1) H(101) 2.5 Pd(2) H(102) 256
Pd(1) H(271) 2.76 Pd(2) H(571) 269
Pd(1) H(313) 3.2 Pd(2) H(613) 3.19

9 All non-hydrogen contacts to 3.6 A:allC.H. H .. Hand O. .Hto 28 A. b second atom coordinates
generated by transformation —x, —v, -—= on those in Table 2

It is presumably the oxygen—oxygen chelate bite distance that requires
the coordination planes around the metal atoms in both 7-allylpalladium acetate
and the present complex to have quite accurately the eclipsed conformation. In
the m-allyl complex, the dihedral angle between the two planes containing the
relevant palladium and acetato-oxygen atoms is 29° whereas it is 48° in this
complex. We imagine that this difference, which is reflected, of course, in the
changing metal—metal bond distance, is largely due to intramolecular steric
overcrowding between the bulky phosphine ligands. There are other data which
relate directly to this suggestion, and which can be summarised by the view that
the coordination stereochemistry of each palladium atom is a compromise be-
tween its normal planar arrangement and a required planar stereochemistry of
the phosphino-benzyl moiety of the [2-(t-butyl-o-tolylphosphino)benzyl] ligand.
Some planes, calculated by least squares methods, through various groups of
atoms are collected in Table 3. Both phosphorus atoms are displaced 0.4 A
from the coordination planes of the paliadium atoms defined by the acetate
ligands. The five-membered chelate rings (Pd(1)—C(1)—C(11)—C(16)—P(1);
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b

Fig. 4. [Pd(OACc)(CH2CgH4P-t Bu(o-toliyl))];. The crystal paching viewed down the ‘c’ axis

Pd(2)—C(4)—C(41)—C(46)—P(2)) are respectively quite planar with the r.m.s.
deviations of the atoms being 0.09 and 0.10 A, respectively; they impose a com-
petition via the phosphorus atoms between the preferred planar geometries of
the benzyl ring and palladium atoms. The resultant strain may be reflected in
the metal—phosphorus bond lengths, which are somewhat shorter than those found
in (Me,PhP),PdCl. [16] and, for example, in (C,;2HoN,)(PEL;),PdC] [17], but
this may simply reflect differing trqns influences of the ligands in these complexes;
one is on more certain ground to associate distortions in the bond angles about
the phosphorus and benzyl-carbon atoms with the strain effects imposed by
chelation and substituent-group repulsions.

The Pd—O bond lengths are entirely comparable with those in w-allyl-
palladium acetate and in the trimers [Pd(OAc)(ONCMe,)}; [18] and [Pd(OAc}).]
[19]). They are demonstrative of the benzyl-carbon atom having a comparable
trans influence to the phosphorus of a tertiary phosphine, which is compatible
with earlier comments and explanations [20, 21].

There are no close contacts between the solvated cyclohexane and the
palladium complex; rather the solvated molecules fit into rather large holes
(Fig. 4; Table 4) with few translational constraints. It is hardly surprising,
therefore, that so much uncertainty attaches to our definition of the molecular
parameters. The final atomic coordinates correspond to a near-planar conform-
ation and we have no reason to believe that this is anything but a poor space-
averaged description of the several alternative chain conformations. Fortunately,
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this uncertainty has not prevented an accurate analysis of the geometry of the
binuclear complex.
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