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INSERTION OF DIMETHYL ACETYLENEDICARBOXYLATE AND 2,5-NORBORNADIENE INTO THE Pd-C 

BOND OF THIOMETHOXYMETHYL-PALLADIUM DERIVATIVES
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Insertion of RC°CR (R= COOCH3) or 2,5-norbornadiene into the Pd-C bond of 

Pd(Ph3P)(CH2SCH3)(OCOCF3) gave the corresponding cis-addition product in good 

yield. Pd(Ph3P)(CH2SCH3)Cl was unreactive toward RC=CR (R= COOCH3), however, 
the reaction between these two compounds occurred readily by addition of catalytic 

amount of AgClO4 to give [Pd(CR=CRCH2SCH3)Cl]2 (R= COOCH3).

There has been widespread interest in insertion of unsaturated hydrocarbons into metal-carbon 

bonds of organometal complexes1). It is particularly interesting to investigate the reaction in-

volving thiomethoxymethyl-palladium complexes2), for these complexes are considered to have some 

strained energy within the three-membered Pd-C-S ring and such reaction, if occurred, would repre-

sent one of few examples of insertion reactions involving metal alkyls bearing functional groups3). 

The complex (II) 4) was easily obtained from Pd(Ph3P)(CH2SCH3)Cl (I) on treatment with AgOCOCF3 

in CH2Cl2-acetone as pale yellow needles. The molecular weight measurement showed (II) to be mono-

meric, and a doublet signal of the (S)CH3 protons (J(P-H)= 5 Hz) in the 1H NMR spectrum indicates 

that the CH3SCH2 group coordinates in an intramolecular bidentate fashion. 

As shown below, (II) reacted with RC=CR (R= COOCH3) in CH2Cl2 over a period of 2 days at room 

temperature to form (III), in marked contrast to the inertness of (I) toward the acetylenic compound. 

The configuration of (III) has been suggested from the molecular weight measurement (found 810;

calcd., 846), the appearance of the methylene proton resonance as an AB pattern (δ 4.10 and 3.79 ppm,

JAB= 16 Hz), and a strong IR band at 1650 cm-1 due to the bridging carboxylate group. Also, (II)
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and 2,5-norbornadiene gave (IV) under a similar reaction condition. Somewhat broad AB pattern

(δ3.14and 2.96 ppm, JAB=12 Hz)of the methylene and a doublet signal(J(P-H)=4Hz)of the(S)-

CH3 proton resonances of (IV) suggest the intramolecular coordination of sulfur to palladium, and 

the value of J(5H-6H) (9 Hz) indicates a cis configuration for these protons5). However, it is 

not certain at present whether the insertion occurred through endo- or exo-addition. The reason 

for the difference of the reactivities of (I) and (II) may be that the CF3OCO ligand of (II) can 

vacate the coordination site more easily than the chloride ligand of (I) on the attack of the 

unsaturated molecules to the palladium atom. 

It is particularly interesting that the addition of catalytic amount of AgClO4 (0.1 mol/Pd-

atom) to a mixture of (I) and RC=CR (R= COOCH3) resulted in the formation of a chloro-bridged pal-

ladium complex (V) in good yield. The reaction path to form (V) may be depicted as shown in 

scheme. The scheme shows that the vacant coordination site induced by removal of the chloride 

anion of (I) with AgClO4 plays an important role in the insertion of the acetylenic compound to the

Pd-C bond.The IR spectrum (Nujo1) of (V) showedν(C=C) at 1592 cm-1,ν(Pd-Cl) at 285 cm-1 and

ν(CO)at 1700 cm-1. The 1H NMR spectrum of(V), however, could not be measured because of the

limited solubility. The monomeric complex Pd(CR=CRCH2SCH3) (acac) (R= COOCH3, acac= acetylacetonate)

(VI)was derived from(V)on treatment with T1(acac)in CHCl3. The AB pattern(δ 4.15 and 3.63 ppm,

JAB= 16 Hz) of the methylene proton resonance of (VI) again suggests the intramolecular coordi-

nation of sulfur to palladium.

Scheme
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