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tions with ditertiary diphosphines to give cyclometal- 
lated tetranuclear complexes with large rings (up to 
28-membered ring species); the study of such com- 
pounds overlaps with the now growing field of 
supramolecular chemistry [18]. In the present paper we 
describe the synthesis and characterization of com- 
pounds derived from the tetranuclear halide-bridged 
complexes by reaction of the latter with ditertiary 
diphosphines to give 26- and 28-membered ring cy- 
clometallated palladium(I1) complexes and with ter- 
tiary monophosphines or thallium acetylacetonate to 
give dinuclear cyclometallated and non-cyclometallated 
palladium(I1) complexes. 

2. Results and discussion 

We have previously described the preparation and 
characterization of the tetranuclear halide-bridged pre- 
cursors (Ia, IIa, Ib, IIb, Ic, 11~) used in the synthesis of 
the complexes in the present paper [14]. 

2.1. Reactions with ditertiary diphosphines 
Treatment of an acetone suspension of the tetranu- 

clear halide-bridged compounds La, IIa, Ib and IIb with 
the ditertiary diphosphines Ph,P(CH,),PPh, (dppp) 
and Ph,P(CH,),PPh, (dppb) in a 1: 2 halide-bridged 
complex/ diphosphine molar ratio afforded the tetra- 

TABLE 1. Microanalytical, colour, yield and IR data a of prepared complexes 

Complex Colour Yield 

(%) 

Analytical data: found (calcd.) (o/o) 

C H N 

IR data (cm-‘) 

v(C=N) b v(Pd-Cl) V(GCI 

la 
2a 
3a 
4a 
5a 
6a 
7a 
8a 
9a 
10s 
lla 
12a 
13a 
14a 
15a 
16a 
17a 
1Sa 
19a 
lb 
2b 
3b 
4b 
sb 
6b 
lc 
2c 
3c 
4c 
5C 

6C 

7c 
SC 

9c 
1OC 
llc 
12c 
13c 

Yellow 72 
Yellow 66 
Yellow 75 
Yellow 86 
Yellow 67 
Orange 82 
Yellow 78 
Yellow 81 
Yellow 75 
Yellow 69 
Yellow 61 
Yellow 68 
Yellow 83 
Yellow 80 
Yellow 72 
Yellow 74 
Pale yellow 65 
Pale yellow 67 
Yellow 75 
Yellow 59 

Yellow 81 
Orange 70 
Orange 74 
Orange 69 
Orange 61 
Yellow 79 
Yellow 82 
Yellow 74 
Yellow 71 
Yellow 65 
Yellow 68 
Yellow 85 
Yellow 80 
Yellow 76 
Yellow 77 
Pale yellow 61 
Pale yellow 63 
Yellow 71 

54.8 (54.8) 
50.7 (50.9) 
55.1 (55.2) 
51.5 (51.3) 
54.1 (53.7) 
54.2 (54.2) 
59.1 (58.6) 
55.3 (55.0) 
51.4 (51.3) 
47.4 (47.4) 
61.5 (61.6) 
57.8 (57.8) 
65.5 (65.6) 
62.lc62.5) 
56.2 (56.3) 
53.0 (53.0) 
68.5 (69.0) 
65.6 (65.9) 
49.1 (49.3) 
55.9 (55.7) 
51.3 (51.5) 
55.9 (56.1) 
52.3 (52.0) 
46.8 (47.0) 
47.2 (47.6) 
59.0 (59.1) 
55.1 (53.6) 
53.5 (53.6) 
48.9 (49.1) 
62.1 (62.2) 
58.3 (58.1) 
66.2 (66.3) 
62.9 (63.0) 
59.2 (59.3) 
55.4 (55.3) 
69.4 (69.7) 
66.2 (66.6) 
49.0 (49.1) 

4.5 (4.8) 
4.6 (4.4) 
4.9 (4.9) 
4.7 (4.5) 
4.2 (4.4) 
4.1 (4.5) 
4.4 (4.4) 
4.2 (4.0) 
5.1 (5.2) 
4.6 (4.8) 
3.8 (4.0) 
3.7 (3.7) 
5.1 (4.8) 
4.5 (4.6) 
5.8 (5.9) 
5.4 (5.5) 
4.4 (4.2) 
4.2 (4.0) 
4.4 (5.1) 
4.6 (4.5) 
4.0 (4.1) 
4.3 (4.5) 
4.1 (4.3) 
4.6 (4.4) 
4.8 (4.5) 
3.7 (3.7) 
3.2 (3.5) 
4.4 (4.5) 
3.9 (4.1) 
3.2 (3.5) 
3.0 (3.2) 
4.5 (4.4) 
4.2 (4.2) 
5.9 (5.9) 
5.2 (5.5) 
3.9 (3.9) 
3.8 (3.8) 
3.5 (3.9) 

2.2 (2.4) 
1.9 (2.2) 
2.4 (2.4) 
2.2 (2.2) 
1.9 (1.6) 
1.7 (1.5) 
2.3 (2.2) 
2.0 (2.1) 
2.5 (2.6) 
2.4 (2.4) 
2.1 (2.1) 
1.9 (2.0) 
1.6 (1.6) 
1.5 (1.5) 
2.0 (2.0) 
1.9 (1.9) 
1.4 (1.4) 
1.4 (1.4) 
2.9 (3.2) 
2.5 (2.5) 
2.6 (2.4) 
2.5 (2.5) 
2.2 (2.3) 
1.6 (1.6) 
1.7 (1.5) 
2.3 (2.4) 
2.2 (2.2) 
2.7 (2.8) 
2.4 (2.6) 
2.1 (2.2) 
2.1 (2.1) 
1.7 (1.6) 
1.6 (1.6) 
2.0 (2.2) 
2.0 (2.1) 
1.5 (1.5) 
1.5 (1.4) 
3.4 (3.6) 

1602 (sh, m> 
1604 (sh, m) 
1603 (sh, m) 
1605 (sh, m) 
1604 (sh, m) 
1607 (sh, m) 
1603 (ml 
1605 (ml 
1604 (ml 
1600 (m) 
1601 (m) 
1602 (ml 

1606 (ml 
1603 (m) 
1606 (ml 
1605 (ml 
1610 (sh) 
1612 (ml 
1604 (m) 
1597 (sh, m) 
1598 (sh, m) 
1594 (sh, m) 
1597 (sh, m) 
1603 (m) 
1604 (m) 
1610 (ml 
1612 (m) 
1605 (ml 

1600 cm> 
1604 (m) 
1600 cm> 
1620 (ml 
1618 (m) 
1615 (m) 
1617 (m) 
1610 (m) 
1605 (ml 
1610 (sh) 

289 (m) 

292 (ml 

305 (m) 

300 (m) 

308 (ml 

298 (m) 

292 (m) 

305 (m) 

280 (w) 

299 (w) 

310 (m-w) 

310 (m) 

289 (m) 

302 (ml 

304 (m) 

280 (m-w) 

2186 (s) 
2181 (s) 

2185 (s) 
2180 (s) 

2169 (s) 
2164 (s) 

2178 (s) 
2163 (s) 

a s, strong; m, medium; w, weak; sh, shoulder. b v(C=N) values (in cm-‘) for: a, 1612 cm); b, 1615 cm); c, 1630 cm). 
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2%membered ring species, respectively, which may be 
regarded as macrocyclic cyclometallated complexes (see 
Scheme 1). There are, in principle, other possible ge- 
ometries for the disposition of the diphosphine ligands 
in the complexes; however, 31P(1H} and ‘H NMR 

guishing the structures. Thus, the ‘H NMR spectra 
show only one set of signals for each type of hydrogen 
nucleus (see Table 2). The doublet at S cu. 8.50 ppm 
(la-4a, lb-4b) is assigned to the HC=N resonance, 
which is shifted to lower frequency with respect to the 

spectroscopy proved to be invaluable tools for distin- corresponding free donor [19,20]. The doublet at S cc. 

TABLE 2 (continued) 

Complex 6(HC=N) S[H(6)1 6[H(5)1 6(MeO) fXOCH,O) W,H,) S(P) 

17s 

18a 

19a f 

Complex 

be 

lb 

2b 

3b 

4b 

5b 

6b 

8.52 (s) 

8.53 (s) 

8.27 (s) 

G(HC=N) 

8.83 (s) 

8.56 Cd) 

4J(PH) = 7.0 

8.56 (d) 
4J(PH> = 7.1 

8.53 (d) 
4J(PH) = 7.4 

8.46 (d) 
4J(PH) = 7.7 

8.16 (d) 
4.1(PH) = 7.3 

8.26 Cd) 
4J(PH) = 6.8 

6.77 (s) 3.44 (s) 7.35 (s) - 25.29 (s) 
3.76 (s) 
3.98 (s) 

6.76 (s) 3.45 (s) 7.35 - 27.88 (s) 
3.77 (s) 
3.98 (s) 

6.92 (s) 3.81 (s) 7.45 (s) 
3.98 (s) 
4.00 (s) 

6[H(3)1 6[H(5)1 S(MeO) 6(OCH,O) K,H,) S(P) 

6.47 (dd) 6.70 (dd) 3.86 (s) 7.25 (s) 
3J[H(3)H(5)] = 2.3 3.87 (s) 
5.95 (d) 5.65 (dd) 2.98 (s) 7.29 (s) 32.42 (s) 
3J[H(3)H(5)1 = 2.0 3.74 (s) 
4J[PH(5)1 = 6.1 
5.95 (d) 5.66 (dd) 2.98 (s) 7.29 (s) 34.14 (s) 
3J[H(3)H(5) = 2.0 3.74 (s) 

4J[PH(5)1 = 6.0 
5.94 (d) 5.65 (dd) 2.95 (s) 33.08 (s) 
3J[H(3)H(5)1 = 1.7 3.72 (s) 
4J[PH(511 = 6.0 
5.96 (d) 5.69 (dd) 2.97 (s) 33.14 (s) 
3J[H(3)H(5)1 = 1.6 3.74 w 
4J[PH(5)] = 6.1 
6.06 (d) 5.79 (ddd) 3.12 (s) 6.23 (s) 13.16 (d, P,) 
3J[H(3)H(511 = 2.0 3.88 (s) 9.51 (d, P,) 
4J[P,H(511 = 6.7 3J(PP) = 38.1 

4J[P,H(511 = 9.0 
6.10 (d) 5.83 (ddd) 3.07 w 6.50 (s) 28.07 (d, P,, 
3J[H(3)H(5)] = 1.9 3.92 (s) 17.12 (d, P,) 
4J[P,H(5>1 = 6.9 4J(PP) = 18.3 

4J[P,H(511 = 8.9 

Complex 

Ce 

lc 

2c 

3c 

4c 

SC 

6c 

G(HC=N) 

8.40 (s) 

n.a. 

n.a. 

8.20 (d) 

4J(PH) = 6.4 
8.22 (d) 

4J(PH) = 6.4 
7.39 Cd) 

4J(PH) = 7.3 
7.39 (d) 

4J(PH) = 8.1 

6[H(211 

7.30 (dd) 

3J[H(2)H(3>] = 7.9 
6.69 cd) 

3J[H(2)H(3)1 = 8.0 
6.67 (d) 

3J[H(2)H(3)1 = 8.0 
7.09 (d) 

3J[H(2)H(3)1 = 7.8 
7.09 (d) 

‘JJ[H(2)H(311= 7.8 
7.13 Cd) 

3J[H(2)H(3)] = 7.8 
7.11 (d) 

3J[H(2)H(3)1 = 7.8 

S[H(3)1 

6.90 (d) 

6.03 (d) 

6.02 (d) 

6.48 (d) 

6.48 (d) 

6.57 Cd) 

6.57 (d) 

6(MeO) 6(OCH20) 

6.05 (s) 

5.25 (s) 

5.29 (s) 

4.92 (s) 

4.92 (s) 

5.42 (s) 

5.45 (s) 

S(C,H,) 

7.23 (s) 

7.23 (s) 

7.39 (s) 

7.35 (s) 

7.27 (s) 

7.28 (s) 

8(P) 

7.25 (s) 

36.37 (s) 

36.56 (s) 

31.29 (s) 

32.23 (s) 

- 27.46 (s) 

- 28.81 (s) 
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TABLE 2 (continued) 

Complex 6(HC=N) 6[HWl WN311 6(MeO) 6(OCH,O) 8(C6H4) S(P) 

7C 8.62 (s) 6.79 (d) 6.06 (d) 5.13 (s) 7.24 (s) 20.71 (s) 
3J[H(2)H(3)] = 8.0 

8c 8.75 (s) 6.78 (d) 6.08 (d) 5.14 (s) 1.25 (s) 20.22 (s) 
3J[H(2)H(3)J = 8.0 

9c 8.54 (s) 7.44 (d) 6.51 (d) 5.65 (s) 6.82 (s) 11.33 (s) 
3J[H(2)H(3)] = 8.0 

1oc 8.57 (s) 7.49 (d) 6.54 (d) 5.12 (s) 6.84 (s) 10.29 (s) 
3J[H(2)H(3)] = 8.7 

llc 8.29 (s) 7.12 Cd) 6.55 Cd) 5.43 (s) 1.32 (s) - 31.86 (s) 
3J[H(2)H(3)] = 7.9 

12c 8.24 (s) 7.08 Cd) 6.52 Cd) 5.49 (s) 7.30 (s) - 37.34 (s) 
3J[H(2)H(3)] = 7.9 

13c f 1.95 (s) 7.09 (d) 6.03 (d) 6.06 (s) 1.31 (s) 
3J[H(2)H(3)] = 7.8 

a Spectra measured at 100.6 MHz (ca. f20”C); chemical shifts (6) in ppm (fO.l) to high frequency of 85% H3P04. b Spectra measured at 250 
MHz (ca *2O”C); chemical shifts@) in ppm (+O.Ol) to high frequency of SiMe,. ’ Coupling constants in Hz. d s, singlet; d, doublet; dd, doublet 
of doublets; n.a., not assigned, occluded by the phosphine resonances. e 6[H(6)1: b, 7.13 (d, 3J[H(5)H(6)] = 8.6 Hz); c, 7.20 (d, 4J[H(2)H(6)] = 1.4 
Hz). f acac: a, 6(Me) 2.08 (s), 1.90 (s); 6(CH) 5.36 (s). c, 6(Me) 2.09 (s), 1.86 (s); 6(CH) 5.39 (s). 

5.80 ppm (la-4a) and the doublet of doublets at 6 cu. 

5.60 ppm (lb-4b) are assigned to the H(5) resonances 

which are coupled to the 31P nucleus. The singlet at S 
cu. 2.95 ppm is assigned to the C(4)-Me0 resonance, 
which is shifted by approximately 1 ppm to lower 
frequency with respect to the free donor [21]. The 
other proton resonances have been assigned as in 
Table 2. 

The 31P(1H} NMR spectra all show only one singlet. 
The chemical shifts are consistent with the phosphorus 
atoms being trun.s to the nitrogen atom [13]. These 
NMR results are in accord with the geometry depicted 
in Scheme 1 for la-4a and lb-4b, where the diphos- 
phines are on the ‘outer’ side of the [Pd(XXp- 
PP)Pd(X)I moiety. With one of the phosphines on the 
‘inner’ side, with both phosphorus atoms truns to the 
carbon atoms, a more complex 31P{1H) NMR spectra 
would be expected, e.g. the phosphorus nuclei frulz~ to 
nitrogen and truns to carbon would have different 
chemical shifts, and in a truns-C-Pd-P geometry the 
HC=N resonance would not be coupled to the 3*P 
nucleus [S] (see below). In a sterically hindered geome- 
try with both diphosphines rruns to carbon atoms, the 
chemical shifts in both the 31P{1H} and ‘H NMR 
spectra, as well as the coupling constants, would be 
quite different from those observed for the present 
complexes. Furthermore, higher frequencies of v(Pd- 
X> would be expected in the IR spectra. Another 
possible structure for the complexes is polymeric, but 
mass spectroscopic determinations show the complexes 
to be tetranuclear. Analogous complexes with smaller 
‘bite’ ditertiary diphosphines are presently under study 
La. 

Reaction of the tetranuclear halide-bridged com- 

pounds Ia, IIa, Ib and IIb with the ditertiary diphos- 
phines Ph,P(CH,),PPh, (dppp) and Ph,P(CH,),PPh, 
(dppb) in a 1: 4 halide-bridged complex/ diphosphine 
molar ratio in the presence of NH,PF6 afforded the di- 
nuclear cyclometallated complexes [1,4-(Pd[2,3,4-(Me- 
O),C,HC(H~NKX>},C,H,IPh,P(CH,),PPhPP,P}21- 
[PF,& (5a: n = 3; 6a: II = 4;) and [1,4-(Pd[2,4-(MeO),- 
C,H,C(H)=Nl(X)},C,H,{Ph,P(CH,),PPh,P,P},I[PF,l, 
(5b: n = 3; 6b: n = 4). The final products were the 
same whichever halide starting material was used, as 
the halogen was replaced by the hexafluorophosphate 
ion; the molar conductivities in dry acetonitrile showed 
they are 1: 2 electrolytes. The 31P NMR spectrum 
showed two doublets for the two inequivalent phospho- 
rus nuclei. The assignment of the doublets to each 
phosphorus nucleus was made on the assumption that 
a ligand of greater truns influence shifts the resonance 
of the phosphorus nucleus truns to it to lower fre- 
quency [231. This was confirmed by selective decou- 
pling experiments on the P, and P, atoms. The HC=N 
resonance (doublet) is coupled to only one phosphorus 
nucleus L4.J(PH) = cu. 7.5 Hz] presumably that tram to 
it. Selective irradiation of the P, or P, resonances 
reduced the H(5) resonance to a doublet [4J(PH) = cu. 
7.5 Hz1 and the HC=N resonance to a singlet (irradiat- 
ing at P,>, whereas the latter remain unchanged upon 
irradiating P,. 

2.2. Reactions with tertiary monophosphines 
Treatment of an acetone suspension of the tetranu- 

clear halide-bridged compounds Ia, IIa, Ic and IIc with 
the tertiary monophosphines triphenylphosphine, di- 
ethylphenylphosphine and bis(phenylacetylide)henyl- 
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phosphine in 1: 4 or 1: 8 halide-bridged complex/ 
phosphine molar ratios gave the dinuclear cyclometal- 

Cl), 12a (X = Br)] and [1,4-{Pd[4,5-(OCH,O)c,H,- 

lated [1,4-{Pd[2,3,4-(MeO),C,HC(H~~l(XXL)),C~H~] 
C(HI=NKXXL)],C,H,] [L = PPh,: lc (X = Cl>, 2c (X 

[L = PPh,: 7a (X = Cl), 8a (X = Br); L = PPhEt,: 9a 
=Br); L=PPhEt,: 3c (X=Cl), 4c (X=Br); L= 
PPMCkCPh),: 5c (X = Cl>, 6c (X = Br)] and non- 

(X-Cl), 10a (X- Br); L= PPh(WPh),: lla (X = cyclometallated [1,4-(Pd[2,3,4-(MeO),C,HC(HkN]- 

‘\ ,x /ir x, /“‘ 

R/I Pd\p-/Pd A ( 1_ 

la, lb: X = Cl 
2a, 2b: X = Br 

3a, 3b: X = Cl 
4a, 4b: X = Br 

la: X = Cl; Ila: X = Br 
lb: X = Cl; Ilb: X = Br 

. . . 

/ \ 

III iv 

2 PFG- 
2 PF6- 

6a, 6b 5a, 5b 

Scheme 1. i: 2 equiv. of Ph,P(CH,),PPh, in acetone; ii: 2 equiv. of Ph,P(CH&PPh, in acetone; iii: 4 equiv. of Ph,P(CH,),PPh, in acetone; 
iv: 4 equiv. of Ph,P(CH&PPh, in acetone. a: R = 2,3,4_(MeO)&,H; b: R = 2,4-(MeO),C,H,. 
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(XXL),},C,H,] [L = PPh,: 13a (X = Cl), 14a (X = Br); 
L = PPhEt,: 15a (X = Cl), 16a (X = Br); L = 
PPMCzCPh),: 17a (X = Cl), 18a (X = Brll and [1,4- 
(Pd[4,5-(OCH,O)C,H,C(H)=NI(XXL),),C,H,l [L = 
PPh,: 7c (X = Cl), & (X = Br); L = PPhEt,: 9c (X = 
Cl), 1Oc (X = Br); L = PPh(CkCPh),: llc (X = Cl), 12c 
(X = Br)] complexes, respectively. The reactions of Ia, 
IIa, Ic and IIc with the phosphines is summarized in 
Scheme 2. The dinuclear complexes are air-stable yel- 
low or pale yellow solids, readily soluble in organic 
solvents such as chloroform, dichloromethane, acetone, 
methanol and diethyl ether. 

All the complexes have been fully characterized by 
elemental analysis (C, H, N), IR and 31P(‘H) and ‘H 
NMR spectroscopy (see Tables 1 and 2). The 31P{1H) 

NMR spectra of compounds 7a-12a and of lc-6c show 
only one singlet with chemical shifts consistent with 
phosphines truns to the nitrogen atom [13]. This is 
confirmed by the ‘H NMR spectra which show only 
one set of resonances for each type of proton. The 
results suggest that the complexes adopt the symmetri- 
cal conformation shown in Scheme 2. The HC=N pro- 
ton resonances (7a-12a, 3c-6c) show long-range cou- 
pling to phosphorus with 4J[PH] = cu. 6.5-7.0 Hz for 
L = PPh, or PPhEt,, and slightly larger ca. 7.4-8.0 Hz 
for L = PPh(CzCPh), (see Table 2). The H(5) proton 
resonance (7a-12a) is also coupled to phosphorus in 
every case, with 4J[PHl = cu. 6.0-6.5 Hz for L = PPh,, 
PPhEt,; for L = PPh(C=CPh), larger values are ob- 
tained for 4J[PH], i.e. cu. 9.0 Hz. Irradiation of the 31P 

19a, 13c la: X = Cl; Ila: X = Br 
Ic: X = Cl; Ilc: X = Br 

7a-12a, 1 c-6c 

13a-18a, 7~12~ 
Scheme 2. i: 4 equiv. of PR, in acetone; ii: 8 equiv. of PR, in acetone; iii: 4 equiv. of Tl(acac) in dichloromethane. a: R = 2,3,4-(MeO),C,H, c: 
R = 4,5-(OCH,O)C,H,. See text for identity of PR3. 
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2.3. Reactions with thallium acetylacetonute 
Treatment of a dichloromethane suspension of the 

tetranuclear halide-bridged complexes with thallium 
acetylacetonate gave the dinuclear cyclometallated 
complexes [1,4-(Pd[2,3,4-(MeO&HC(HJ=NKH,CCO- 
CHCOCH 3))2CAH 4l (19a) and [1,4-(Pd[4,5- 
(OCH,O)C,H,C(H~NI(H,CCOCHCOCH,)),C,H,~ 
(13~). The same products were obtained regardless of 
the halogen atom in the starting material (Ia, Ic or IIa, 
I@. The readily soluble dinuclear species 19a and 13c 
are air-stable solids which were fully characterized by 
elemental analysis (C, H and N), and IR and ‘H NMR 
spectroscopy (see Tables 1 and 2, and Scheme 2). 
These derivatives also have the symmetrical conforma- 
tion shown in Scheme 2. The IR spectra show C-C and 
C-O stretches in the expected ranges. The ‘H NMR 
spectra show two sets of methyl resonances, with sin- 
glets at 6 2.08 and 1.90 ppm (19a) and S 2.05 and 1.95 
ppm (13~1, which can be assigned to the acetylaceto- 
nate methyl groups. The assignments of the remaining 
proton resonances are also included in Table 2. 

3. Experimental details 

Solvents were purified by standard methods 1301. 
Chemicals were reagent grade. Elemental analyses were 
carried out with a Carlo Erba elemental analyzer, 
model 1108. IR spectra were recorded as Nujol mulls 
or polythene discs with a Perkin-Elmer 1330 spec- 
trophotometer. NMR spectra were obtained as CDCl, 
solutions and referenced to SiMe, (‘H) or 85% H,PO, 
(31P(1H}> using a Bruker WM-250 spectrometer. We 
described earlier the synthesis of the halide-bridged 
tetranuclear complexes (Ia, IIa, Ic, 11~) [14]. 

3.1. Preparation of [{1,4-{Pd[2,3,4-(MeO),C,HC- 
(H)=~l(Cl)},C,Hq}z{cL-PhzP(CH2)3PPh2)21 (la) 

To a suspension of Ia (0.050 g, 0.034 mmol) in 
acetone (ca. 15 cm3), Ph,P(CH,),PPh, (0.028 g, 0.068 
mmol) was added. The mixture was stirred for 12 h at 
room temperature and filtered. The resulting solution 
was concentrated under reduced pressure and chro- 
matographed on a column packed with silica gel. Elu- 
tion with dichloromethane/ ethanol(l5%) afforded the 
final product as a yellow powder after concentration. 
Recrystallization was effected from chloroform/ 
hexane. Compounds 2a-4a and lb-4b were prepared 
in a similar manner. 

3.2. Preparation of [1,4-{Pd[2,3,4-(MeO),C,HC- 
(H)=&/},C, H4{Ph2 P(CH,),PPh,P,P),I[PF, J2 (5aJ 

To a suspension of Ia (0.040 g, 0.027 mmol) in 
acetone (ca. 15 cm3>, Ph,P(CH,),PPh, (0.045 g, 0.108 

mmol) was added. The mixture was stirred for 6 h at 
room temperature, after which ammonium hexafluo- 
rophosphate was added and the mixture was stirred for 
another 6 h and filtered. The resulting solution was 
concentrated under reduced pressure and chro- 
matographed on silica gel. Elution with dichlorometh- 
ane/ethanol(4%) afforded the desired product as a 
yellow solid after concentration. Recrystallization was 
effected from chloroform/ hexane. Compounds Sb, 6a 
and 6b were prepared similarly. 

3.3. Preparation of [1,4-{Pd[2,3,4-(MeO),C, HC- 
(H)=~l(Cl)(PPh,)),C,H,l (7a) 

To a suspension of Ia (0.031 g, 0.021 mmol) in 
acetone (ca. 5 cm3), PPh, (0.022 g, 0.084 mmol) was 
added. The mixture was stirred for 2 h at room temper- 
ature and the resulting precipitate was filtered off and 
dried in uacuo. Recrystallization from chloroform/ 
hexane gave the desired product as a yellow solid. 
Complexes Sa-12a and lc-6c were prepared similarly. 

3.4. Preparation of [1,4-{Pd[2,3,4-(MeO),C,HC- 
(H)=NI(Cl)(PPh,),},C,H,l (13a) 

The complex was synthesized in a similar manner to 
la but using a 1: 8 Ia/PPh, molar ratio (0.026 g, 0.017 
mmol and 0.036 g, 0.136 mmol, respectively). Recrystal- 
lization from chloroform/ hexane gave the desired 
product as a yellow solid. Complexes 14a-18a and 
7c-12c were prepared similarly. 

3.5. Preparation of [1,4-{bd[2,3,4-(MeO),C,HC- 
(H)=IWH,CCOCHCOCH,)),C, ~~1 (19a) 

To a suspension of Ia in dichloromethane, thallium 
acetylacetonate (0.037 g, 0.122 mm011 was added and 
the mixture stirred at room temperature for 1 h. The 
resulting solution was chromatographed on silica gel. 
Elution with dichloromethane/ chloroform (3 : 1) af- 
forded the desired complex, which was recrystallized 
from dichloromethane/ hexane to give a yellow solid. 
Complex 13c was prepared similarly. 
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