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Abstract

2-Aminomethylpyridine (Amp) substitutes the bis(dimethylamino)ethane ligand (TMEDA) of [(tmeda)NiMe2] leading to the forma-
tion of N,N0-(2-aminomethylpyridine)dimethylnickel (1). The reaction of bulkier N-diphenylphosphanyl-2-aminomethylpyridine with
[(tmeda)NiMe2] yields tetrakis(N-diphenylphosphanyl-2-aminomethylpyridine)nickel(0) (2), ethane and TMEDA. The nickel(II) com-
plex 1 shows a distorted square planar environment for the metal center, whereas nickel(0) in 2 displays a distorted tetrahedral coordi-
nation sphere with an average Ni–P bond length of 217.35 pm.
� 2008 Elsevier B.V. All rights reserved.
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The synthesis of many late transition metal bis[(2-pyri-
dylmethyl)(trialkylsilyl)amides] succeeds via a transamina-
tion starting from [M{N(SiMe3)2}2] [1]. However, nickel
bis[bis(trimethylsilyl)amide] decomposes very fast [2] and
therefore, another starting material has to be employed.
The metallation of N-trialkylsilyl-8-aminoquinoline with
nickelocene yields the corresponding paramagnetic com-
plex with the nickel(II) atom in a distorted tetrahedral envi-
ronment [3]. The metallation of 8-aminoquinoline with
[(tmeda)NiMe2] leads to the formation of diamagnetic
nickel di(8-amidoquinoline) with a distorted square planar
metal center [4].

Strongly related N-trialkylsilyl-2-pyridylmethylamides
can easily undergo an oxidative C–C coupling reaction
according to Eq. (1) with dimethylzinc at elevated temper-
atures [5,6]. Without protecting trialkylsilyl groups, the
reaction of H2N–CH2–Py with ZnMe2 at elevated temper-
atures does lead to oxidative C–C coupling reactions, but a
variety of compounds are obtained [7]. This C–C coupling
of 2-pyridylmethylamines strongly depends on the redox
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potential E0 of the employed reagents: Initiation of the
coupling with ZnMe2 [E0(Zn/Zn2+) = �0.763 V] requires
elevated temperatures, whereas this reaction can be per-
formed at room temperature with [Sn{N(SiMe3)2}2]
[E0(Sn/Sn2+) = �0.137 V] and no coupling was observed
with MgR2 [E0(Mg/Mg2+) = �2.356 V]. Taking these
observations into account nickel(II) compounds [E0(Ni/
Ni2+) = �0.257 V] seem to be a suitable reagent for a
C�C coupling of 2-pyridylmethylamines.
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The nickel(II) complex [(tmeda)NiMe2] shows several
reaction pathways [8]: addition of bipyridine and bidentate
phosphanes give an exchange of the tmeda ligand and the
formation of LNiMe2 whereas strong p-acceptor molecules
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Fig. 1. Molecular structure of molecule A of (amp)NiMe2 1. The
ellipsoids represent a probability of 40%. Selected bond lengths (pm):
NiA–C7A 192.1(9), NiA–C8A 193.6(9), NiA–N1A 196.8(7), NiA–N2A
198.1(7); angles (�): C7A–NiA–C8A 88.2(5), N1A–NiA–N2A 82.2(3),
C7A–NiA–N1A 98.3(4), C7A–NiA–N2A 179.5(4), C8A–NiA–N1A
172.2(4), C8A–NiA–N2A 91.3(4).
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lead to reductive elimination of ethane and the formation
of [(tmeda)Ni(p-ligand)n] (n = 1, 2). The reaction of terpyr-
idine (tpy) with [(tmeda)NiMe2] yields the nickel(I) com-
plex [(tpy)NiMe] as shown in Eq. (2) [9,10] via a
nonradical reaction mechanism [10]. This complex shows
a Ni–C distance of 195 pm [9].
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The reaction of [(tmeda)NiMe2] with 2-aminomethylpyr-
idine (Amp) leads to an exchange of the tmeda ligand and to
the formation of (Amp)NiMe2 1 [11]. This complex is poorly
soluble in toluene and therefore, it precipitates immediately
giving a yield of more than 70%. A reaction in THF gives
lower yields of approximately 20% due to accompanying
decomposition reactions. The bulkier N-diphenylphospha-
nyl-2-aminomethylpyridine [12] reacts with [(tmeda)NiMe2]
yielding tetrakis(N-diphenylphosphanyl-2-aminomethyl-
pyridine)nickel(0) 2 [13]. Rather poor yields of 2 were
obtained due to the fact that also decomposition takes place
during this reaction yielding ethane and nickel(0). A higher
yield was obtained starting from [(cod)2Ni] (cod = 1,5-
cyclooctadiene) and Ph2P–N(H)–CH2–Py. The soft
nickel(0) atom prefers the coordination to the soft phospho-
rus rather than to the harder nitrogen bases.
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The crystal structure determinations of 1 [14] and 2 [15]
were performed on a Nonius KappaCCD diffractometer,
using graphite-monochromated Mo–Ka radiation. Data
were corrected for Lorentz and polarization effects, and
not for absorption effects [16,17]. The structures were
solved by direct methods (SHELXS [18]) and refined by
full-matrix least squares techniques against F 2

o (SHELXL-
97 [19]). The hydrogen atoms of the four amine groups
of 2 were located by difference Fourier synthesis and
refined isotropically. All other hydrogen atoms were
included at calculated positions with fixed thermal param-
eters. All nonhydrogen, non solvent atoms were refined
anisotropically [19]. XP (SIEMENS Analytical X-ray
Instruments, Inc.) was used for structure representations.

The nickel(II) complex 1 crystallizes in the shape of
extremely thin needles with two molecules in the asymmet-
ric unit, distinguished by the letters ‘‘A” and ‘‘B” [14].
Molecular structure and numbering scheme of molecule
A are represented in Fig. 1. The metal atom of this diamag-
netic complex is in a distorted square planar environment
with average Ni–C and Ni–N bond lengths of 192.6 and
197.2 pm.

The molecular structure of molecule A of 2 is shown in
Fig. 2. The asymmetric unit contains two half molecules
distinguished by ‘‘A” and ‘‘B” [15]. The structure of this
aminophosphane complex is rather similar to the complex
of tetrakis(anilino-diphenylphosphane)nickel(0) [20] which
was prepared from the appropriate phosphane, nickel(II)
chloride and zinc. The nickel atoms of 2 are in slightly dis-
torted tetrahedral environments with an average Ni–P
bond length of 216.9 pm. The P–N distances show an aver-
age value of 169.5 pm which is comparable to the P–N
bonds of [MeZn–N(CH2Py)PPh2]2 but smaller than
observed for Py–CH2–N(PPh2)2 [12].

The organometallic chemistry of [(tmeda)NiMe2] is
rather complex because this compound offers a variety of
different reaction pathways:

(i) Substitution of the neutral coligand TMEDA: 2-Ami-
nomethylpyridine substitutes the TMEDA molecule
giving the nickel(II) complex (2-aminomethylpyri-
dine-N,N0)dimethylnickel 1. Similar observations
were made for 2,20-bipyridine and 1,2-bis(dim-
ethylphosphino)ethane [8].

(ii) Metallation of H-acidic substrates: the metallation
force of (tmeda)NiMe2 was shown in the reaction
with 8-aminoquinoline leading to the formation of
square planar bis(8-amidoquinoline)nickel(II) [4].



Fig. 2. Molecular structure of molecule A of Ni[P(Ph2)–N(H)–CH2Py]4 2.
The ellipsoids represent a probability of 40%. Symmetry equivalent atoms
are marked with an apostrophe. The H atoms are omitted for clarity
reasons. Selected bond lengths (pm): NiA–P1A 217.12(7), NiA–P2A
217.58(7), P1A–N1A 170.0(2), P1A–C7A 185.3(3), P1A–C13A 183.9(3),
P2A–N3A 169.3(2), P2A–C25A 184.3(3), P2A–C31A 184.8(3), N1A–C1A
145.9(4), N3A–C19A 146.2(4); angles (�): P1A–NiA–P2A 105.51(3), P1A–
NiA–P1A0 114.55(4), P1A–NiA–P2A0 108.04(3), P2A–NiA–P2A0

115.49(4), P1A–N1A–C1A 123.9(2), P2A–N3A–C19A 126.3(2).
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(iii) Reductive elimination of ethane yields nickel(0)
complexes.

(iv) Comproportionation of Ni(0) and Ni(II) compounds:
occasionally, comproportionation of nickel(0) and
nickel(II) complexes can lead to nickel(I) compounds
as observed for the reaction of [(tmeda)NiMe2] with
terpyridine [9,10].

Often these reactions are competitive and many side reac-
tions can occur leading to low yields. 2-Pyridylmethylami-
no-diphenylphosphane initiates the formation of nickel(0)
yielding tetrakis(N-diphenylphosphanyl-2-aminomethyl-
pyridine)nickel(0) 2, TMEDA and ethane. Even though
the redox potential E0(Ni/Ni2+) should allow the oxidative
C–C coupling of 2-aminomethylpyridine derivatives similar
to Eq. (1), this reaction was not observed in our case. The
reductive elimination of ethane is favoured instead.

Supplementary material

CCDC 669029 and 669030 contain the supplementary
crystallographic data for 1 and 2. These data can be
obtained free of charge from The Cambridge Crystallo-
graphic Data Centre via www.ccdc.cam.ac.uk/data_re-
quest/cif.
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