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DOUBLY-CHELATED CYCLOPALLADATED COMPLEXES OF 1,3-BIS(Z-PYRIDYL)PROPANEl)

Katsuma HIRAKI,* Yoshio FUCHITA, and Yasuhiro MATSUMOTO
Department of Industrial Chemistry, Faculty of Engineering,
Nagasaki University, Bunkyo-machi, Nagasaki 852

1,3-Bis(2-pyridyl)propane reacted with palladium(II) acetate
in acetic acid at 100 °C, resulting in the formation of a brown
0il. The oil was treated with lithium chloride to give a doubly-
chelated cyclopalladated complex, [ﬁd{(C5H4N)CH26HCH2(C5H;ﬁ)}Cl].

Shaw and his coworkers reported that pentamethylene-1,5-bis(di-tertiary-butyl-
phosphine) reacted with [PdCl (NCPh) ],2) [PtClz(NCR)z],Z’S) RhC13-3H20,4’5)
hydrated iridium(IIT) chlorlde 5) to give binuclear 16-membered complexes and mono-
nuclear doubly-chelated cyclometallated ones. When a hexamethylene homologue of
the diphosphine was treated with [PtClz(NCPh)Z], an addition complex and the cor-
responding cyclometallated one were formed. However, no reaction of an oligo-
methylene-o,w-di(nitrogen base) with a transition metal compound has ever been re-
ported, producing a doubly-chelated cyclometallated complex. [2,6-Bis(~¥,~N-dimeth-
ylaminomethyl)phenyl—N,Cl,N']bromopalladium(II) or -platinum(II) was obtained from
the reaction among lithium, l-bromo-2,6-bis(~¥,N-dimethylaminomethyl)benzene and
[PdBrz(c—l,S-CSle)] or [PtClz(SEtz)z], respectively.7)
the direct metallation of methylene carbon of 1,3-bis(2-pyridyl)propane by use of

Here, we wish to present

palladium(II) acetate, resulting in the formation of a new type of the doubly-
chelated cyclopalladated complex.

1,3-Bis(2-pyridyl)propane was treated with palladium(II) acetate in acetic
acid at 100 °C for 8 h. After the reaction mixture was vigorously shaken with wa-
ter and dichloromethane, the lower layer was separated and evaporated at reduced
pressure to give a brown oil (1). The o0il, 1 was treated with lithium chloride in
acetone at 50 °C for 5 h to afford a khaki solid, [ﬁd{(csﬂ4ﬁ)CHzéHCH2(c5H4ﬁ)}c1]
(2) in 45% yield based on palladium(II) acetate.

The IR spectrum of 2 showed a sharp band at 1605 c:m-1 characteristic of pyri-
dine ring, whereas the far infrared spectrum did a band at 331 c:m—1 ascribable to
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v (Pd- Cl) Its 1H NMR spectrum in CDCl3 exhibited two double doublets at § 2.53

(2H, H cH® ) and 3. 509) (2H, H Cﬁ ) and seven lines centered at § 3,97 in an inten-
sity ratio of 1:2:3:4:3:2:1%) (1H, pdc’). 1n the 3c{H}-NMR spectrum in cocl,,

two singlets at 6§ 46.6 and 45.1 were assigned to methylene carbons and methine one,
10)

9)

respectively. This assignment is reasonable, in consideration of the chemical
shift of methine carbon (8§ 40.96) in the 13C NMR data of [Pt(Bu PCHZCH CHCH CH P-
Butz)Cl].z) The 1H- and 13c{1H}-NMR data of 2, mentioned above, confirm that the

central carbon of bis(2-picolyl)methyl moiety in 2 is o-bonded to palladium and that

two methylene protons of each 2-picolyl group are nonequivalent. The greater
3J(HtH1) value is associated with the coupling constant between the methine proton
and one of the methylene ones, situated trans to the methine proton. On the basis
of these discussions, 2 was assigned to [bis(2-picolyl)methyl-~,c,v']chloropalla-
dium(IT1). It is the first example to our knowledge that the relatively inactive
methylene carbon of the oligomethylene-o,w-di(nitrogen base) was metallated di-
rectly by the transition metal compound to form the doubly-chelated cyclometal-
lated complex.

The IR spectrum of the o0il, 1 showed a strong band at 1570 cm—1 and a medium
one at 1415 cm'1 for carboxylato group. The lH—NMR pattern of 1 was very similar
to that of 2.11) Although 1 might not be in a pure state, 1 was believed to con-
sist of acetato[bis(2-picolyl)methyl-~N,c,~N']palladium(II) virtually.
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8) The elementary analysis of 2 is satisfactory. Mp 238 °C.

9) 25HHY)=17 Hz, *s(E°HY)=5 Hz, and JsHH1)=10 Hz.

10) The pyridyl carbon resonances are as follows; & 121.1 (5-C), 122.0 (3-C),
137.7 (4-C), 151.6 (6-C), and 170.3 (2-C).

11) The 1H NMR of 1 (cocig); § 2.44 [ad, J(HcHt) =17 Hz, >o(H°HY)=5.5 Hz, 2H,
HecH®T, 3 55 [dd, J(H H®)=17 Hz, Jsutul)=11 Hz, 2H, H°CcH®], 3.80 (7 lines,
1H, PdcH!), and 2.09 (s, 3H, cgscoz).
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