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Recently the reactions of cyclometallated com- 
pounds have become the topic of current interest 
[l-3] . Their importance comes not only from the 
synthetic utility of the compounds, but also from 
the variety of inorganic pathways and mechanisms, 
operative in the chemistry of these complexes. The 
reactions of di+chloro-bis[N,N-dimethylbenzyl- 
amine-2C,N] dipalladium(I1) (I) with different sub- 
strates may proceed, in principle, by at least three 
pathways, involving the W-C bond 14-81, chloro- 
bridges [9-l 11, or the Pd-N bond. These patterns 
depend both on the nature of the attacking sub- 
strate and on the nature of the ligands in the coordi- 
nation sphere of palladium(I1). However, only minor 
attention has been drawn to the latter problem. It 
is known that I and its monomeric derivative II 

Q- c PdHPPh3 ,, 
N’ ‘Cl /\ 

Me Me 

possess almost the same reactivity towards methyl 
vinyl ketone [4], but complex I is much more reac- 
tive than II towards styrene [S] . In the present 
paper we wish to report an illustrative example, 
reflecting the influence of ligands on reactions of LiCl 
with I and II in acetic acid to give the monomeric 
anionic complex III and the neutral dimer IV respec- 
tively . 

Li+ III 

pph3\ iC’\ 2’ 
c4d\c,/pd\pph IV 

3 

Results and Discussion 

In the course of our study of salt effects on the 
kinetics of styrene insertion into Pd-C bond of 
I [ 121 we have observed that addition of LiCl to 
the solution of I in HOAc causes rapid loss of the 
absorption band at 340 nm and the appearance of 
a new band at 450 nm. These spectral changes indi- 
cate the conversion of the initial complex II to some 
other material. To isolate this new compound the 
solution of LiCl (-Cfold molar excess with respect 
to I) in HOAc was added to the solution of I in 
benzene and the resulting mixture was thermostat- 
ted at 70 “C for 90 min. The brown precipitate 
formed was isolated and on the basis of analytical 
data, IR and ‘H NMR measurements it is assumed 
to be the monomeric anionic complex lithium cis- 
dichloro [N,Ndimethylbenzylamine-2C,N] palladate- 
(II) (III). The cis assignment of chloro ligands in 
III is supported by two v(Pd-Cl) absorptions at 320 
and 290 cm-‘*. The ‘H NMR spectrum of III shows 
two sharp singlets assignable to N-CH2 and N-CHJ 
protons at 4.30 and 2.75 ppm (6) respectively. The 
downfield shift of these signals compared with 
those of free N,N-dirnethylbenzylamine strongly 
suggests that nitrogen is coordinated to the metal 
[3]. Complex III is stable in HOAc solvent in the 
presence of excess of LiCl; its absorption spectrum 
remains unchanged after a prolonged (24 hr) heating 
of the solution at 70 “C. 

To our knowledge III is the first example of an 
anionic N,N-dimethylbenzylamine complex of the 
type. It has been reported earlier [13] that V can 

*Analysis of far IR spectral data was based on refs. [6, 91 
and the literature cited therein. 
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R’=Ph; R2= H, Me, Ph; R3=H,Me 

be obtained from the respective chloro-bridged dimer 
and R,N’Cl- in CH2Clz. However, complex I was 
found to be completely inert under the latter condi- 
tions. Only addition of HOAc to this system 
promotes monomerization of I. Thus, HOAc turns to 
be an important ingredient in this bridge-splitting pro- 
cess. 

We have found that the acetate-analog of 1, di-n- 
acetate-bis[N,Ndimethylbenzylaminmine_2C,N] dipalla- 
dium(I1) (VI) also reacts with LiCl under the same 
conditions as I to form III. The identity of products, 
obtained from 1 and VI, was confirmed on the basis 
of their electronic and IR spectra. 

The behaviour of the monomeric complex chloro- 
(N,N-dimethylbenzylamine-2C,N)(triphenylphos- 
phine)palladium(II) (II), differs markedly from that 
of complex 1 in this system. Heating of the solution 
of II in HOAc-C6H6 (1 :l) mixture in the presence 
of an equimolar quantity of LiCl for 10 min at 80 “C 
results in precipitation of an orange-red material. The 
‘H NMR spectrum of the compound shows the signals 
of aromatic protons only. Its far IR spectrum reveals 
the strong band at 357 cm-‘, assigned to tram 
v(Cl-Pd-Cl), and two weaker bands at 332 and 257 

-1 involving bridging Pd-Cl bonds in the 
iEu$ear PdzClz unit*. These findings together with 
analytical data support structure IV for this orange- 
red material, obtained from II. The reaction of IV 
with PPha in MeOH to form the well-characterized 
trans-Pd(PPh3)2C12 gives additional evidence to the 
structure proposed. Besides, IV was synthesized inde- 
pendently according to ref. [14]. The spectral 
(UVVIS and IR) characteristics of both compounds 
were identical within experimental error, indicative 
of the identity of the substances. 

Consider some aspects of the interaction of I 
(III) and II with LiCI. Bridge-splitting reaction of I 
to give III is not, of course, unique. Depolymeriza- 
tion of dimers LizPdz Cl6 in the presence of LiCl 
in HOAc solution was studied by Henry [ 151. We 
wish to point out that isolation of 111 in high yield 
(85%), when LiCl was in excess with respect to I, 
implies that under these conditions the primary 
product of interaction between I and LiCl, com- 
plex III, does not react further with LiCl. This is 

*Analysis of far IR spectral data was based on refs. 6 and 9 

and the literature cited therein. 

confirmed also by independent experiments. Contra- 
ry to the monomeric compound III, the other mono- 
meric compound II undergoes protonolysis, result- 
ing in dissociation of N,Ndimethylbenzylamine 
ligand. It seems reasonable that the dramatic change 
in reactivity of II towards LiCl compared with that 
of I or III is due to the presence of the phosphine 
ligand in the coordination sphere of the former. The 
strong trans-effect of this ligand [ 161 could weaken 
the Pd-N bond significantly, providing substitution of 
N donor atom for chloride with dechelation of N,N- 
dimethylbenzylamine ligand. Then, the Pd-C bond, 
being no more stabilized by chelation, could be 
cleaved by an HOAc molecule. So, the probable 
mechanism of this reaction can be re resented as 

p-C follows. Here S = a solvent molecule, N H = N,N- 

C\ /L 
(Jd,C, + LiCl F=== ‘z>cl<L, -Li’ 

[ 1 
- 
Li+ + HOAc = + LiOAc + N?H 

2 
S\pd/L 

Cl’ ‘Cl 
- IV + 2s 

Scheme 

dimethylbenzylamine, and L = PPhs. Obviously, 
there is no such weakening of the Pd-N bond in com- 
plexes I or II; so, the Pd-N bond cannot be ruptured 
by chloride, chelation is retained and no protono- 
lysis occurs. 

Experimental 

The IA-VIS spectra were recorded on a Hitachi- 
356 spectrophotometer. The IR spectra were record- 
ed on a Pye Unicam SP 2000 spectrophotometer 
in KBr pellets (4000-400 cm-‘) or in polyethylene 
discs (400-200 cm-‘). The ‘H NMR spectra were 
obtained on a Tesla (100 MHz) spectrometer using 
deuteriodimethylsulphoxide as the solvent with TMS 
as internal standard. 

Cyclopalladated compounds I [5] and II [9] 
were prepared by published methods. Complex 
IV was independently obtained according to ref. 

[151. 

The Reaction of Complex I with LiCl 
To a solution of I (0.34 g, 0.61 mmol) in 20 ml 

of benzene was added a solution of LiCl(O.08 g, 1.96 
mmol) in 20 ml of HOAc. The mixture was thermo- 
statted at 70 “C for 90 min. The precipitated brown 
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complex III was filtered off, washed with cold HOAc 
and C6H6, and dried in vacua. Yield 85%. The W- 
VIS spectrum of III (HOAc):A(max) = 450 nm, 
e(max) = 158 M-l cm-’ ; IR: 320 and 290 cm-’ 
(cis-PdClz); ‘H NMR (6, p.p.m.): 7.36-7.56 (m, 4 
aromatic protons), 4.30 (s, 2 methylene protons), 
2.75 (s, 6 methyl protons). M.p. 91-93 “c. Anal.: 
Found: C, 33.37; H, 4.24; N, 4.11%. Calcd. for Cg- 
H12NPdC12Li: C, 33.92; H, 3.77; N, 4.40%. Complex 
III is soluble in water, acetone, HOAc, and DMSO, 
but insoluble in benzene and chloroform. 

The Reaction of Complex II with LiCl 
A solution of II (0.543 g, 1.01 mmol) and LiCl 

(0.042 g, 1.01 mmol) in HOAc was thermostatted 
at 80 “c for 10 min. The precipitated orange-red 
complex IV was filtered off, washed with HOAc 
and dried over NaOH. Yield 86%. The W-VIS 
spectrum of IV (EtOH): h(max) = 276 nm, e(max) = 
683 M-’ cm-‘; IR: 357 cm-’ (trans-PdCl,), 332 and 
257 cm-’ (two bridging Pd-Cl); ‘H NMR (6, ppm) 
7.89-8.16 (m, aromatic protons). M.p. 240-255 “C 
dec., lit. 250 “C dec. [17]. And.: Found: C, 51.36; 
H, 3.66; P, 7.06; N, 0.00%. Calcd. for C,sH,s- 
PPdClz: C, 49.20; H, 3.41; P, 7.06%. The W-VIS 
and IR spectra of IV were consistent with those of 
an authentic sample. 

The Reaction of Complex IV with PPha 
The suspended IV (0.05 g, 0.057 mmol) in metha- 

nol solution of PPh3 (0.034 g, 0.13 mmol) was reflux- 
ed for 90 min. The yellow complex transPd(PPh&- 
Cl, formed was isolated in 72% yield. M.p. dec. 248- 
268 “c, lit. 250-270 “C dec. [17]. The IR spectrum 
of the compound was identical with that reported 
in [17]. 
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