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TRANSITION METAL-CARBON BONDS 

XL*. PAJXADIUM(I1) COMPLEXES OF [(DIMETHYLAMINO)METHYL]- 
FERROCENE 

JOHN C. GAUNT and BERNARD L. SHAW* 

School of Chemistry, The University, Leeds LS2 9JT (Great Britain) 

(Received July 3rd, 1975) 

summary - 

C5H,FeCsH4CH2NMe2 reacts with sodium chloropalladate(I1) in the pre- 
sence of sodium acetate to give the internally metallated binuclear species [Pd,- 
X, { C5H,FeC,H3CH2&Mel ) 2] (X = Cl)_ The corresponding iodide was prepared 
as were mononuclear species [Pd(acac) {C&H,-FeC5H3CH2NMe2 } ] and [Pd- 
{C,H,FeC,H,CH,&Me, )L] L = PMezPh, AsMe,Ph, P(OMe), or PPh,. ‘H NMR 
data are given. 

Introduction 

One of the first examples of an internal metallation reaction by a 
transition metal was the work of Cope and Fried&h 123 who showed that 
NJV-dimethylbenzylamine was readily palladated when treated with lithium 7 
chloropalladate, to give [Pd2C12(C6H&H2NMe2)Z]. In this reaction, as with the 
palladation of azobenzene, it was considered that the metal acts as an electro- 
phile. One might therefore expect that [(dimethylamino)methyl]ferrocene 
would undergo palladation very readily since it is well known that a ring in ferro- 
cene is much more susceptible to electrophilic attack than a benzene ring [3]. 
However, Moynaban et al. [4] were unsuccessful in their attempts to metallate 
dimethylaminomethylferrocene (L); thecomplex [PdCl&], containing the un- 
metallated ligand, was obtained. These authors treated potassium chloropalladite 
with dimethylaminoferrocene (L) in dioxan containing a little water at room tern 
perature: a procedure which immediately gave [PdC&LJ, as a yellow precipitate. 

* Forpar-kxXIXseeref.1. 
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TABLE 2 

‘H NMR DATA FOR SOME INTERNALLY METALLATED COMPLEXES OF PALLADIUM(H) WITH 

[<DIMETHYLAMINO)METHYLl FERROCENE 

Data were recorded at 60 MHz and ca. 34OC in CDC13 solution with TMS as internal standard. 6 values 
k 0.02 J vaIues f 0.5 Hz d = l/l doublet s = singlet 
C-N = CsHSFeCsH3CH2NMe2 

Compound 

-- ___- 

6 (N-Me) 6 (P-Me). (P-QMe) or (As-Me) 

CPd$&W-N)zl 
CPd(acac)(C-N)la 
[PdCI<C-Nj(PMe2Ph)l 

[PdI(C-N)(PMeZPh)l 

[PdCKC-N)(AsMe2Ph)l 
[PdI(C-N)(AsMe2Ph)l 
[PdCl<C-N) {P(OMe)s}l 

CPdI(C-N) {P(OMe)x )I 

305s. 
308.5. 
3.15d 
2.87d 
3.284 
2.93d 

3.19s. 
3.42s. 
3.05d 
2.774 
3.25d 
2.83 

2.89s 
2.86s 
4J(PH) = 2.6 
4J<PH) = 2.5 
4J(PH) = 2.7 
“J(PH) = 2.7 

2.93s 

3.06s 
%)J(PH) = 4.0 
4J(PH) = 3.2 
4J(PH) = 4.2 
+J<PH) = 3.2 

CPdCIW-N)<PPh3)1 3.22d ‘J(PH) = 4.2 
3.09d 4J<PH) = 3.2 

= acac group: 8 <C-H) = 5.45s. 6 <CH3) = 2.025. 1.98s. 

2.00d 2J(PH) = 11.6 
1.94d 2J(PH) = 11.5 
2.16d 2J(PH) = 10.7 
2.07d 2J(PH) = 10.6 
1.89s. 1.82s 
2.08s. 2.03s 
3.90d “J(PH) = 12.9 

3.90d 3J(PH) = 13.4 

Results and discussion 

We find that treatment of sodium chloropalladate with dimethylaminoferro- 
cene in methanol also produces [PdCl,L,] containing the unmetallated ligand. 
However, when mole equivalents of sodium tetrachloropalladate(II) (dimethyl- 
amino)methylferrocene and sodium acetate tribydrate were stirred together in 
methanol for two hours a new complex was obtained. This, on the basis of 
microanalytical, molecr_&r weight and spectroscopic data (Tables 1 and 2) and 
r_eactions (see below) was shown to be the desired complex [PdX(CSH3CH2- 
NMe2)FeCSH5], (I) (X = Cl) (see Fig. 1). We have previously shown that acetate 

ion promotes internal metallation reactions [ 5,6]. In the ‘H NMR spectrum of I 
(X = Cl) the N-methyls are non-equivalent, as expected. In the far IR spectrum 
(400-200 cm-‘) there are three bands assigned to v(Pd-Cl) at 318,284 and 255 
cm’ and which are absent from the spectrum of the corresponding iodide (I) 
(X = I), prepared from the chloride by metathesis (see Experimental). ]Pd2C12- 
(C,H,CH,NMe,),] shows two bands due to v(Pd-Cl), at 330 and 247 cm’ 173. 
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(1.25 g, 1.65 mmol) was suspended in benzene (15 ml), under an atmosphere of 
argon. Dimethylphenylphosphine (0.50 g, 3.62 mmol) was added to the suspen- 
sion, and the mixture was stirred for 1 h. All the solid dissolved, giving a red so- 
lution. The solvent was removed under reduced pressure, giving a red oil. This 
was triturated with diethyl ether to give a yellow solid. The product(0.89 g, 
1.72 mmol) was obtained as prisms from methanol. 

Triphenylphosphine (0.17 g, 0.64 mmol) and di-p-chlorobis-[ 2- { (dimethyl- 
amino)methyl}ferrocenyl] dipalladium(I1) (0.245 g, 0.32 mmol) were dissolved 
in benzene (15 ml), and stirred for 0.5 h. The solvent was removed under re- 
duced pressure, and the product (0.33 g, 0.51 mmol) was obtained as prisms 
from dichloromethane-methanol. 

Chloro-[2-{(dimethylamino)methyl) ferrocenyl](dimethylphenylarsine)palla 
dium(Ii) 

Dimethylphenylarsine (0.51 g, 2.8 mmol) was added to a suspension of di- 
p-chlorobis-[B-C (dimeth y amino)methyl} ferrocenyl]dipalladium(II) (1.02 g, 1 
1.33 mmol) in benzene (15 ml), under an atmosphere of argon. The solid dis- 
solved, and the solution was stirred for 0.5 h. Then the solvent was removed 
under reduced pressure, giving an orange oil. This was triturated with diethyl 
ether to give a yellow solid. The product (1.10 g, 1.94 mmol) was obtained as 
prisms from methanol. 

Trimethyl phosphite (0.225 g, 181 mmol) was added to a suspension of 
di-~-chlorobis-[2-~(dimethylamino)methyl}ferrocenyl] dipalladium(I1) (0.66 g, 
0.86 mmol) in benzene (15 ml). The suspension was stirred for 2 h, during 
which time all the solid dissolved. The solvent was removed under reduced pres- 
sure, and the product (0.44 g, 0.87 mmol) was obtained as plates from me- 
thanol. 

Iodo-[2-~(dimethylamino)methyl)fe~ocenyl](trimethylphosphite)palladium(II) 
Chloro-[2-{(dimethylamino)methyl}ferrocenyl](trimethylphosphite)palla- 

dium(I1) (0.16 g, 0.32 mmol) was suspended in acetone (10 ml) with sodium 
iodide (0.20 g). The suspension was heated under reflux for 10 min, and the sol- 
vent was then removed under reduced pressure. The solid was washed with water, 
filtered, and dried. This procedure was repeated, and the product (0.115 g, 0.192 
mmol) was obtained as plates from methanol. 

The following compounds were similarly prepared from the corresponding 
chlorides: iodo-[2-{(dimethylamino)methyl}ferrocenyl] (dimethylphenylphos- 
phiie)palladium(II); iodo-[2-{(dimethylamino)methyl} f&rrocenyl] (dimethyl- 
phenylarsine)palladium(II); iodo-[2-{(dimethylamino)methyl}ferrocenyl] (tri- 
phenylphosphine)palladium(II). 
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