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Abstract: Zinc(II) complexes bearing bis(β-diketiminate)
ligands with various linker groups and terminal substituents
have been synthesized by deprotonation of the related bis(β-
diketimine)s with zinc(II) bis[bis(trimethylsilylamide)] and
diethyl zinc, respectively. One mononuclear and seven
dinuclear zinc(II) complexes could be isolated and fully
characterized; their solid-state structures have been deter-
mined by means of single-crystal X-ray diffraction analysis.

Oxygenation experiments of selected dinuclear ethyl zinc
bis(β-diketiminate) complexes afforded a series of novel
heteroleptic zinc alkoxide, hydroxide, carbonate, and carbox-
ylate complexes. These findings do not only illustrate the
complexity of both the oxygenation of organozinc com-
pounds and the transformation pathways of the thus formed
compounds but highlight also the impact of the reaction
conditions and variations in the ligand framework.
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1. Introduction

The organometallic chemistry of zinc has witnessed a
remarkable transition from Frankland’s seminal work on
diethyl zinc[1] and the stoichiometric utilization of zinc in the
Barbier[2] and Reformatsky[3] reactions towards the widespread
application of zinc complexes as catalysts for a variety of
valuable organic transformations.[4] The high abundancy and
hence low price of zinc paired with its low toxicity and good
biocompatibility makes zinc catalysts an appealing alternative
to expensive and (eco)toxic noble-metal complexes. As such,
zinc complexes are used in various catalytic transformations
such as C� C, C� N, and C� O bond formation,[5] ring-opening
(co)polymerization[6] but also redox reactions.[7] Furthermore,
zinc is found in quite a number of naturally occurring
enzymes, which inspired generations of bioinorganic and
coordination chemists to develop new zinc(II) complexes
aiming to mimic the active site of these potent biological
catalysts, with carbonic anhydrase being one of the most
powerful examples. In recent years, di- and polynuclear zinc
complexes[8] received particular interest as cooperative effects
arising from the close proximity of two (or more) metal
centres give rise to enhanced catalytic activity and
selectivity.[9] Bis(β-diketiminate)s[10] have been identified as
valuable ligand scaffolds as they are available by simple
synthetic protocols and because the metal-metal interaction is
readily tuned by adopting the terminal substituent and/or the
bridging group. However, small variations in the ligand system
may have substantial impact on the catalytic activity as for
example illustrated in the ring-opening copolymerization of
epoxides and CO2

[11] as well as the ring-opening polymer-
ization of caprolactone and derivatives.[12] Furthermore,
dinuclear zinc(II) bis(β-diketiminate) complexes have also

been identified as potent catalysts for the borylation of aryl
iodides[13] and show interesting reactivity schemes towards
oxygen.[14] Inspired by these findings, we explored the impact
of the bridging group and the terminal substituent on the
synthetic accessibility of dinuclear zinc(II) complexes in
which each zinc centre carries either an additional bis(trimeth-
ylsilyamide) or ethyl group.

2. Discussion

Based on the synthetic procedures previously reported for the
complexes 2a and 2b,[12] the dinuclear complexes 2c-f have
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been obtained in acceptable to good yield by treatment of the
bis(β-diketimine)s 1c-f[15] with zinc(II) bis[bis(trimeth-
ylsilyl)amide], Zn(HMDS)2, in toluene at 110 °C, Scheme 1. In
case of the trans-cyclohexylene bridged protio-ligand 1c, the
reaction time is crucial with respect of whether the mono-
nuclear complex mono-2c or the dinuclear complex 2c is
formed. The former one is obtained after two days in 17%
crystalline yield while the latter is obtained after four days in
66% yield. Notably, the formation of mono-2c is interesting

with respect to the synthesis of heterobimetallic complexes for
which suitable precursors are rare. After a simple work-up
procedure, all compounds are obtained as colourless crystals,
which allowed establishing their molecular solid-state struc-
tures by means of single-crystal X-ray diffraction analysis,
Figure 1.

In both the mononuclear complex mono-2c and the
dinuclear complexes 2c-f, the zinc centres are trigonal planar
coordinated, a feature previously reported for 2a and 2b as

Scheme 1. Syntheses of dinuclear bis(β-diketiminate) zinc bis(trimethylsilylamide) complexes 2a-f starting from bis(β-diketimine)s 1 with
different linker groups and zinc(II) bis[bis(trimethylsilyl)amide], Zn(HMDS)2. Dipp=2,6-diisopropylphenyl, Dmp=2,6-dimethylphenyl.

Figure 1. Solid-state molecular structures (hydrogen atoms except the NH in mono-2c are omitted for the sake of clarity) with selected bond
lengths [Å] and angles [deg]. (a) mono-2c: Zn1� N1 1.9638(14), Zn1� N2 1.9682(14), Zn1� N3 1.9041(14), N4� H1N4 0.85(2), N4� C24
1.353(2), N5� C26 1.299(2), C24� C25 1.369(2), C25� C26 1.441(2), N5···H1N4 2.0451, N1� Zn1� N2 97.28(6), N1� Zn1� N3 129.39(6),
N2� Zn1� N3 133.04(6). (b) 2c: Zn1···Zn2 6.4193(6), Zn1� N1 1.964(3), Zn1� N2 1.977(3), Zn1� N3 1.909(3), Zn2� N4 1.976(3), Zn2� N5
1.973(3), Zn2� N6 1.910(3), N1� Zn1� N2 100.40(13), N1� Zn1� N3 126.87(14), N2� Zn1� N3 132.40(14), N4� Zn2� N5 101.47(14), N4� Zn2� N6
130.97(14), N5� Zn2� N6 126.96(14). (c) 2d: Zn1···Zn1’ 7.5424(4), Zn1� N1 1.954(2), Zn1� N2 1.964(2), Zn1� N3 1.885(2), N1� Zn1� N2
98.53(9), N1� Zn1� N3 134.24(9), N2� Zn1� N3 127.13(9). (d) 2e: Zn1···Zn1’ 6.4102(4), Zn1� N1 1.9379(12), Zn1� N2 1.9511(11), Zn1� N3
1.8885(11), N1� Zn1� N2 99.09(5), N1� Zn1� N3 137.41(5), N2� Zn1� N3 123.36(5). (e) 2f: Zn1···Zn2 6.2995(5), Zn1� N1 1.9628(13), Zn1� N2
1.9791(13), Zn1� N3 1.8993(13), Zn2� N4 1.9797(13), Zn2� N5 1.9597(13), Zn2� N6 1.9022(13), N1� Zn1� N2 99.49(5), N1� Zn1� N3 126.21(6),
N2� Zn1� N3 133.98(6), N4� Zn2� N5 99.66(5), N4� Zn2� N6 134.64(6), N5� Zn2� N6 125.52(6). Symmetry transformations used to generate
equivalents atoms (marked with 5‘): � x+1, y, � z+1/2 (2d); � x+2, � y+1, � z+1 (2e).
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well as mononuclear β-diketiminate zinc(II) bis(trimeth-
ylsilylamide) complexes.[12,16] Similarities are also found with
respect to the endocyclic (1.9379(12)� 1.9791(13) Å) and
exocyclic (1.885(2)–1.910(3) Å) Zn� N bond lengths. In case
of mono-2c, 2c, and 2f, the HMDS groups are tilted toward
the terminal substituent as a result of the differing steric
constraints of the bridge on one side and the terminal Dipp
and Dmp substituents on the other, which results in smaller
N1� Zn1� N3 (126.21(6)–129.39(6)°) and larger N2� Zn1� N3
(132.40(14)–133.98(6)°) angles, while in case of 2d and 2e the
opposite is observed. The Zn···Zn distance increases in the
following order: 2f (6.2995(5) Å) < 2e (6.4102(4) Å) < 2c
(6.4193(6) Å) < 2d (7.5424(4) Å).

When repeating the synthesis of 2a and 2b, a few crystals
have been formed that differ from those of the previously
reported zinc(II) bis(β-diketiminate) bis(trimethylsilylamide)
complexes 2a and 2b. While the low amount of crystalline
material was not enough for spectroscopic analyses, the
molecular structures in the solid state have been successfully
established by single-crystal X-ray diffraction. In fact, the
tetranuclear zinc(II) hydroxide complexes 3a and 3b, Figure 2,
have been serendipitously formed, most likely due to the
presence of water during the preparation and subsequent
dimerization of the thus formed dinuclear hydroxides. Notably,
the synthesis of zinc hydroxides has attracted quite some
interest in the last decades due to their relevance in nature and
materials sciences. In most of the cases, they are formed by
the controlled hydrolysis of zinc alkyls,[17] but such reactions
remain challenging and are strongly impacted by the nature of
the mono- or multidentate ligand. The molecular structures

feature a central Zn4(OH)4 cycle in a “deck-chair” conforma-
tion as previously observed for a tetranuclear indium(III)
bis(β-diketiminate) sulphide complex.[18] This finding contrasts
the report of an “adamantane-like” fragment as observed for a
tetranuclear zinc(II) hydroxide based on a hydrazine-bridged
bis(β-diketiminate)[14] and illustrates the impact of the linker
group. Two sets of OH groups are located at opposite sides of
the eight-membered ring and the respective hydrogen atoms
point in opposite direction with respect to each other. The
Zn� O (1.9210(15)–1.976(4) Å) and Zn� N (1.9793(15)–
1.999(5) Å) bond lengths as well as the O� Zn� O (100.39(7)–
113.63(7)°) and N� Zn� N (97.07(17)–100.15(6)°) bond angles
are in agreement with previous reports of zinc(II) hydroxide
bis- and tris(β-diketiminate)s.[14,19]

The dinuclear zinc ethyl complexes 4a, 4b, 4c, and 4f were
synthesized by deprotonation of the respective protio-ligands 1
with diethyl zinc under inert conditions and obtained in
crystalline yields ranging from 35% to 74%, Scheme 2. Please
note that the synthesis of 4a using a different protocol has
been reported before.[13] The molecular structures of the
complexes 4a, 4b, 4c, and 4f were determined by single-
crystal X-ray diffraction, Figure 3. Their structures feature two
tricoordinated zinc centres located within the plane of each
NacNac unit. The N� Zn� N bite angles with values between
96.48(13)° and 97.57(8)° and the Zn� C bond lengths
(1.961(2)–1.986(3) Å) are in the range typically observed for
mono- and dinuclear ethyl zinc(II) β-diketiminate
complexes.[13,16] The N1� Zn� C1 and N2� Zn� C1 bond angles
are comparable illustrating the lower steric demands of the
ethyl group compared to the HMDS substituents in the

Figure 2. Solid-state molecular structures (hydrogen atoms except the OH are omitted for the sake of clarity) with selected bond lengths [Å]
and angles [deg]. (a) 3a: Zn1···Zn2 3.3312(3), Zn1···Zn2‘ 3.5817(4), Zn1� N1 1.9836(15), Zn1� N2 1.9793(15), Zn1� O1 1.9709(16), Zn1� O2
1.9533(15), Zn2� N3 1.9852(16), Zn2� N4 1.9906(16), Zn2� O1 1.9210(15), Zn2� O2‘ 1.9725(15), N1� Zn1� N2 100.15(6), O1� Zn1� O2
100.39(7), N3� Zn2� N4 97.20(6), O1� Zn2� O2’ 113.63(7). (b) 3b: Zn1···Zn2 3.6207(10), Zn1···Zn2‘ 3.7276(10), Zn1� N1 1.999(5), Zn1� N2
1.990(5), Zn1� O1 1.976(4), Zn1� O2 1.938(4), Zn2� N31.997(4), Zn2� N4 1.983(4), Zn2� O1 1.946(4), Zn2� O2‘ 1.965(5), N1� Zn1� N2 98.3(2),
O1� Zn1� O2 104.92(19), N3� Zn2� N4 97.07(17), O1� Zn2� O2’ 103.88(16). Symmetry transformations used to generate equivalents atoms
(marked with ‘): � x+1, � y+1, � z+1 (3a); � x+3/2, � y+3/2, � z+1 (3b).
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complexes 2. Due to packing effects, the Zn···Zn distances in
the solid state decrease in the following order 4f
(5.06919(6) Å) < 4c (5.8164(5) Å) < 4b (6.4129(5) Å) < 4a
(6.4509(4) and differ slightly from those of the zinc
bis(trimethylsilylamide) complexes (2b < 2f < 2c < 2a),

illustrating the interplay of the bis(β-diketiminate) and the
additional ligand.

Inspired by the work of Lewiński and co-workers,[14] we
wondered if the synthesis of dinuclear ethyl zinc bis(β-
diketiminate) complexes is effected by the presence of dry air.
Hence, the reactions of the protio-ligands 1a and 1b with

Scheme 2. Syntheses of dinuclear bis(β-diketiminate) zinc ethyl complexes 4a-c and 4f starting from bis(β-diketimine)s 1 with different linker
groups and diethyl zinc. Dipp=2,6-diisopropylphenyl, Dmp=2,6-dimethylphenyl.

Figure 3. Solid-state molecular structures (hydrogen atoms are omitted for the sake of clarity) with selected bond lengths [Å] and angles [deg].
(a) 4a: Zn1···Zn1’ 6.4509(4), Zn1� N1 1.9531(14), Zn1� N2 1.9588(15), Zn1� C19 1.9679(19), N1� Zn1� N2 96.55(6), N1� Zn1� C19 133.11(7),
N2� Zn1� C19 130.14(7). (b) 4b: Zn1···Zn2 6.4129(5), Zn1� N1 1.9564(16), Zn1� N2 1.9567(16), Zn1� C38 1.967(2), Zn2� N3 1.9630(16),
Zn2� N4 1.9495(15), Zn2� C40 1.961(2), N1� Zn1� N2 97.12(7), N1� Zn1� C38 132.59(10), N2� Zn1� C38 130.13(10), N3� Zn2� N4 96.58(6),
N3� Zn2� C40 130.89(9), N4� Zn2� C40 132.19(8). (c) 4c: Zn1···Zn2 5.8164(5), Zn1� N1 1.9630(18), Zn1� N2 1.9739(18), Zn1� C41 1.971(2),
Zn2� N3 1.9639(18), Zn2� N4 1.9623(19), Zn2� C43 1.986(3), N1� Zn1� N2 97.36(7), N1� Zn1� C41 124.88(9), N2� Zn1� C41 137.61(9),
N3� Zn2� N4 97.57(8), N3� Zn2� C43 139.10(11), N4� Zn2� C41 123.17(11). (d) 4f: Zn1···Zn2 5.0619(6), Zn1� N1 1.962(3), Zn1� N2 1.962(3),
Zn1� C33 1.966(4), Zn2� N3 1.955(3), Zn2� N4 1.957(3), Zn2� C35 1.961(4), N1� Zn1� N2 96.92(13), N1� Zn1� C33 126.43(16), N2� Zn1� C33
136.62(16), N3� Zn2� N4 96.48(13), N3� Zn2� C35 135.34(16), N4� Zn2� C35 127.97(16). Symmetry transformations used to generate
equivalents atoms (marked with ‘): � x+1, � y+1, � z (4a).
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diethyl zinc have been repeated under aerobic conditions,
Scheme 3. In case of the ethylene-bridged bis(β-diketimine)
1a, two new species could be isolated as single crystals in
comparable yield. 5a and 6a were fully characterized and their
solid-state molecular structure was established using X-ray
diffraction, Figure 4.

The hexanuclear zinc complex 5a contains two bis(β-
diketiminate) units and formally two sets of tetrahedral
coordinated zinc centres, Figure 4a. The first set consists of
four Zn atoms that are each chelated by one of the overall four
NacNac binding sites. Noteworthily, the coordination geome-
try differs for each binding pocket of the bis(β-diketiminate).
While one zinc atom (Zn1) forms an almost planar ZnN2C3

Scheme 3. Reactions of the bis(β-diketimine)s 1a and 1b with diethyl zinc under aerobic conditions. Dipp=2,6-diisopropylphenyl.

Figure 4. Solid-state structure (hydrogen atoms except the OH in 5a are omitted for the sake of clarity) with selected bond lengths [Å] and
angles [deg]. (a) 5a: Zn1···Zn2 3.3911(4), Zn1···Zn3 3.4595(5), Zn2···Zn3‘ 3.4593(5), Zn3···Zn3 3.0002(6), Zn1� N1 1.985(2), Zn1� N2 1.986(2),
Zn1� O1 1.9341(17), Zn1� O2 2.0080(17), Zn2� N3 1.990(2), Zn2� N4 1.983(2), Zn2� O1 1.9208(17), Zn2� O3 2.0022(16), Zn3� O2 1.9451(17),
Zn3� O3‘ 1.9330(16), Zn3� O4 2.0120(18), Zn3� O4‘ 1.9953(17), N1� Zn1� N2 99.49(9), O1� Zn1� O2 101.49(7), N3� Zn2� N4 97.06(8),
O1� Zn2� O3 101.77(7), O2� Zn3� O3‘ 119.00(7), O4� Zn3� O4‘ 83.05(7). (b) 6a: Zn1···Zn2 3.0726(7), Zn1� N1 1.953(4), Zn1� N2 1.980(3),
Zn1� O1 2.000(3), Zn1� O3 1.957(3), Zn2� N3 1.991(3), Zn2� N4 1.968(3), Zn2� O2 1.987(3), Zn2� O3 1.974(3), O1� C37 1.266(6), O2� C37
1.266(5), C37� C38 1.502(7), N1� Zn1� N2 99.42(15), O1� Zn1� O3 100.30(14), N3� Zn2� N4 100.64(15), O2� Zn2� O3 102.41(13). Symmetry
transformations used to generate equivalents atoms (marked with an ‘): � x+1, � y+1, � z+1 and � x+1, � y+2, � z (5a).
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ring, the other one resides above the plane of the five-
membered N2C3-ring. This behaviour also impacts on the
N� Zn� N bite angle, which is slightly more obtuse for Zn1
(99.49(9)°) compared to Zn2 (97.06(8)°). The two zinc atoms
framed by the same bis(β-diketiminate) are μ-OH bridged and
each of these is connected via a μ-OEt bridge with the central
Zn2(OEt)2 fragment giving an overall
“tricyclo[5.5.1.11,7]tetradecane-like” Zn6(OH)2(OEt)6 core hold
together by two bis(β-diketiminate)s. The hydrogen atoms of
the μ-OH groups are each directed towards one of the oxygen
atoms of the central Zn2(OEt)2 rhomb and the OH···O distances
of 1.97(3) Å are indicative of hydrogen bonding. As such, 5a
is a unique example of a polynuclear zinc(II) complex with
coexisting ethoxide and hydroxide ligands. The second
fraction of crystals contained the mixed dinuclear acetate
ethoxide zinc(II) complex 6a, Figure 4b, whose formation is
remarkable as the oxidation of zinc alkyl species usually
affords the alkoxide, alkylperoxide or hydroxide complexes as
well as oxo-encapsulated clusters[14,20] but gives only in rare
cases carboxylates.[21] The two zinc centres are twofold
bridged by one acetate and one ethoxide unit, respectively,
thus generating a central Zn2O3C six-membered ring that is
reminiscent of a dinuclear (μ-OMe)(μ,η2-OAc) zinc complex
formed upon the reaction of a zinc acetate β-diketiminate and
a zinc methoxide β-diketiminate complex.[22] The similarity is
reflected in comparable Zn� N (1.953(4)–1.991(3) Å) and
Zn� O (1.957(3)–2.000(3) Å) bond lengths as well as N� Zn� N
(99.42(15)–100.64(15)°), Zn1� O3� Zn2 (102.80(14)°), and
Zn� O� C (114.8(3)–131.0(3)°) bond angles.

The NMR spectra are complex and possess several over-
lapping regions which impedes detailed mechanistic studies.
However, the mechanism suggested by Lewiński et al. –
although established for a different system[21a] – seems also
feasible in this case: Initially an ethyl peroxide may be formed
and undergoes a 1,2-hydrogen shift towards a zinc 2-hydroxy-
2-ethoxide, which by dehydrogenation forms the bridging
acetate complex. Subsequent reaction of the remaining ethyl
zinc site than yields the frequently observed ethoxide rest most
likely via an alkyl peroxide intermediate. Notably, these are
just assumptions and computational chemists might be
interested in shedding light into the mechanism of this

interesting reaction which most likely benefits from coopera-
tive effects.

With respect to cooperative effects, the linker group also
plays an important role in here as the aerobic reaction of the
propylene-bridged (β-diketimine) 1b with diethyl zinc affords
the dinuclear ethoxide complex 5b as the only isolable
product, Scheme 3. The central Zn2(OEt)2 fragment has
previously been reported for β-diketiminate complexes which
have been accessed either by ethanolysis of a methyl zinc(II)
β-diketiminate[23] or a dinuclear zinc(I) β-diketiminate,[24] by
oxygenation of an ethyl zinc(II) β-diketiminate[25] or by an
oxygen-transfer reaction originating from the respective ethyl-
peroxide zinc(II) complex.[21b] Hence, it is without surprise
that the geometric features with respect to the Zn� N
(1.9531(15)� 1.9866(15) Å and Zn� O (1.9681(12)–
1.9868(12) Å bond lengths as well as the N� Zn� N (97.87(6)–
97.91(6)°)and O� Zn� O (80.90(5)–81.16(5)°) bond angles are
reminiscent of those of the previously reported complexes
(Figure 5).

We finally investigated if the reaction of the dinuclear
ethyl zinc complex 4a with dry air also affords 5a and 6a.
While the crude NMR of the reaction mixture reveals a
complex mixture of seemingly several species, a few crystals
of two different types could be obtained from a concentrated
solution in n-hexane at � 25°C. They belong to the tetranuclear
hydroxide complex 3a discussed above and to the unique
hexanuclear ethoxide zinc carbonate hydroxide complex 7a,
Scheme 4. Within 7a, four tetrahedral zinc centres are
coordinated by two bis(β-diketiminate) units. The two addi-
tional zinc atoms are located in the centre of the complex and
connected to the other four zinc atoms via overall one
carbonate, four ethoxide, and two hydroxide ligands forming
an “octahydro-1H,4H,7H-3a,6a-propanophenalene-like”
Zn6O9C polycycle. While the formation of alkoxide and
hydroxide complexes by oxygenation of zinc alkyl complexes
has been reported for several examples,[14,20] the incorporation
of CO2 is rather rare.

However, the presence of hydroxide groups hints towards
the reaction mechanism as zinc hydroxide complexes have
been shown to react with CO2 by carbonate formation.[26] As

Scheme 4. Reaction of the of dinuclear bis(β-diketiminate) zinc ethyl complex 4a with dry air. Dipp=2,6-diisopropylphenyl.
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such, 7a serves as a unique example for the incorporation of
CO2 in a polynuclear zinc complex.

3. Conclusions

Using bis(β-diketimine)s 1 with different linker groups,
dinuclear zinc(II) bis(trimethylsilylamide) (2) as well as
dinuclear diethyl zinc(II) complexes (4) were synthesized by
deprotonation. The complexes have been fully characterized
and their molecular solid-state structures were obtained by
single-crystal X-ray diffraction analysis. In addition, two
tetranuclear zinc(II) hydroxide complexes featuring a central
Zn4O4 fragment are presented. The presence of dry air during
the synthesis of the dinuclear ethyl zinc complexes 4a and 4b
was probed and gave rise to polynuclear zinc(II) complexes
with acetate, ethoxide, and hydroxide bridges. Finally, when
4a is allowed to react with dry air, the tetranuclear zinc
hydroxide complex 3a is formed besides the hexanuclear
complex 7a carrying overall two bis(β-diketiminate), one
carbonate, four ethoxide, and two hydroxide ligands. In light
of the results, we think this work is well suited to be dedicated
to Professor Helmut Schwarz on the occasion of his 80th
birthday. On the one hand because his seminal work on the

activation of carbon dioxide by cation zinc hydroxide species
in the gas phase[27] is related to the formation of complex 7a.
On the other hand because of his continuing interest in
hydrogen-atom transfer (HAT),[28] which is assumed to play a
crucial role in the formation of zinc hydroxide complexes
from the reaction of zinc alkyls with oxygen.

4. Experimental and Computational Details

General Considerations. All preparations, except the syntheses
of 5a, 5b, 6a, and 7a, have been performed under an inert
atmosphere of dinitrogen by means of Standard Schlenk-line
techniques, while the samples for analytics were handled in a
glovebox (GS-Systemtechnik and MBraun). Yields are not
optimized and refer to isolated crystalline material. The crystals
were collected, washed with n-pentane and dried in vacuum to
obtain the products. All solvents (n-hexane, n-pentane, and
toluene) were distilled from sodium/benzophenone prior to use,
while C6D6 and THF-d8 were dried using molecular sieves (4Å).
Zn(HMDS)2, 2a, 2b, and the protio-ligands 1a-f have been
synthesized according to literature procedures.[12,15]

Characterization. The NMR-spectra were recorded on
BrukerAvance 300 and 400 spectrometers (T=300 K) with δ

Figure 5. Solid-state molecular structures (hydrogen atoms except the OH in 7a are omitted for the sake of clarity) with selected bond lengths
[Å] and angles [deg]. (a) 7a: Zn1···Zn2 5.114(1), Zn1···Zn5 3.4713, Zn1···Zn6 3.355(1), Zn2···Zn5 3.204(1), Zn2···Zn6 5.402(1), Zn3···Zn4
5.058(1), Zn3···Zn5 3.371(1), Zn3···Zn6 3.505(1), Zn4···Zn5 5.423(1), Zn4···Zn6 3.281(1), Zn5···Zn6 3.451(1), Zn1� N1 1.968(6), Zn1� N2
1.987(6), Zn1� O1 1.947(5), Zn1� O3 1.987(5), Zn2� N3 1.973(6), Zn2� N4 1.947(7), Zn2� O4 1.948(5), Zn2� O7 1.976(6), Zn3� N5 1.972(6),
Zn3� N6 1.967(7), Zn3� O2 1.947(5), Zn3� O5 1.979(5), Zn4� N7 1.960(7), Zn4� N8 1.966(7), Zn4� O6 1.938(5), Zn4� O8 1.972(6), Zn5� O1
1.941(5), Zn5� O4 1.942(5), Zn5� O5 1.918(5), Zn5� O9 2.009(5), Zn6� O2 1.949(5), Zn6� O3 1.902(5), Zn6� O6 1.949(5), Zn6� O9 2.005(5),
O7� C73 1.229(10), O8� C73 1.249(10), O9� C73 1.315(10), N1� Zn1� N2 98.1(3), O1� Zn1� O3 104.2(2), N3� Zn2� N4 100.1(3), O4� Zn2� O7
96.1(2), N5� Zn3� N6 98.5(3), O2� Zn3� O5 104.8(2), N7� Zn4� N8 98.9(3), O6� Zn4� O8 97.5(2), O1� Zn5� O5 115.9(2), O4� Zn5� O9 114.1(2),
O2� Zn6� O3 112.8(2), O6� Zn6� O9 112.2(2). (b) 5b: Zn1···Zn2 2.9091(3), Zn1� N1 1.9531(15), Zn1� N2 1.9866(15), Zn1� O1 1.9681(12),
Zn1� O2 1.9868(12), Zn2� N3 2.0004(15), Zn2� N4 1.9606(15), Zn2� O1 1.9942(12), Zn2� O2 1.9497(12), N1� Zn1� N2 97.91(6), O1� Zn1� O2
80.90(5), N3� Zn2� N4 97.87(6), O1� Zn2� O2 81.16(5).
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(given in ppm) referenced to external trimethylsilane (1H and 13C)
and trichlorofluoromethane (19F). 1H and 13C NMR spectra were
calibrated using the solvent residual peak (δ 1H (C6D5H)=7.20)
and the solvent peak (δ 13C (C6D6)=128.0), respectively. The
coupling constants J are given in Hertz [Hz]. Elemental analysis
were performed on a Vario micro cube (Elementar Analysensys-
teme GmbH). IR spectra were recorded with a Agilent Cary 630
spectrometer equipped with a diamond ATR unit.

mono-2c: Zn(HMDS)2 (1.3mL, 3.1mmol) was added drop-
wise to a stirred solution of 1c (850 mg, 1.4mmol) in toluene
(8 mL) at room temperature, followed by stirring at 110°C for
2days. After cooling to room temperature, the red-brown solution
was filtered. The filtrate was concentrated to three-quarters of the
initial volume, and colourless crystals of mono-2c (200 mg,
0.2mmol, 17%) were obtained upon storage at 4.5°C.

1H NMR (300 MHz, C6D6): δ=10.75 (d, 3JHH=8.7Hz, 1H,
NH), 7.25–7.11 (m, 6H, ArH), 4.67 (s, 1H, CH), 4.59 (s, 1H,
CH), 3.58–3.50 (m, 1H, ring-CH), 3.43–3.31 (m, 2H, ring-CH &
CHMe2), 3.17–3.01 (m, 3H, CHMe2), 2.53–2.40 (m, 1H, ring-
CH2), 2.04 (br, 1H, ring-CH2), 1.89 (d, 3JHH=10.1Hz, 6H, CMe),
1.83–1.73 (m, 2H, ring-CH2), 1.59 (d, 3JHH=8.7Hz, 6H, CMe),
1.53–1.45 (m, 4H, ring-CH2 & CHMe2), 1.34–1.12 (m, 24H,
ring-CH2 & CHMe2), 0.30 (s, 9H, SiMe3), 0.06 (s, 9H, SiMe3);
13C{1H} NMR (75MHz, C6D6): δ=168.51 (CN), 166.72 (CN),
154.88 (CN), 147.34 (i-Carom), 145.06 (i-Carom), 142.80 (o-Carom),
142.30 (o-Carom), 138.87 (o-Carom), 126.16 (p-CHarom), 124.18 (m-
CHarom), 123.97 (m-CHarom), 123.60, 123.40, 123.16, 96.14 (CH),
95.56 (CH), 64.27 (ring-CH), 60.38 (ring-CH), 36.07 (ring-CH2),
35.45 (ring-CH2), 29.17 (CHMe2), 28.38 (CHMe2), 28.32
(CHMe2), 28.17 (CHMe2), 26.02 (CHMe2), 25.35 (ring-CH2),
25.16 (ring-CH2), 24.70, 24.43 (CHMe2), 24.14 (CMe), 24.00
(CHMe2), 23.97 (CMe), 23.89, 23.05, 21.99 (CMe), 19.97
(CMe), 5.91 (SiMe3), 5.71ppm (SiMe3); ATR-IR: ~v=3064,
2952, 2925, 2858, 1620, 1549, 1524, 1457, 1434, 1389, 1363,
1318, 1240, 1181, 1111, 1096, 980, 937, 879, 858, 843, 816, 794,
785, 749, 728, 694, 669 cm� 1; Anal. calc. (found) for
C46H77N5Si2Zn ·0.55C7H8: C, 68.63 (68.42), H, 9.40 (9.11), N,
8.03 (8.09).

2c: Zn(HMDS)2 (1.0 mL, 2.5mmol) was added dropwise to a
stirred solution of 1c (675mg, 1.1mmol) in toluene (6mL) at
room temperature. After stirring for 4days at 110°C, the dark red
solution was cooled down to room temperature, affording
colourless crystals of 2c (780 mg, 0.7mmol, 66%).

1H NMR (300 MHz, C6D6): δ=7.17–7.15 (m, 6H, ArH),
4.67 (s, 2H, CH), 3.94–3.78 (m, 2H, ring-CH), 3.29 (sept, 3JHH=

6.8 Hz, 2H, CHMe2), 3.13 (sept, 3JHH=6.8 Hz, 2H, CHMe2),
2.96–2.85 (br, 2H, ring-CH2), 2.18 (s, 6H, CMe), 2.11–2.06 (br,
2H, ring-CH2), 1.98–1.95 (br, 2H, ring-CH2), 1.49 (s, 6H, CMe),
1.43 (d, 3JHH=6.8 Hz, 6H, CHMe2), 1.37 (br, 2H, ring-CH2),
1.30 (d, 3JHH=6.8 Hz, 6H, CHMe2), 1.12 (dd, 3JHH=6.7 &
1.6Hz, 12H, CHMe2), 0.33 (s, 18H, SiMe3), 0.08 (s, 18H, SiMe3);
13C{1H} NMR (101MHz, C6D6): δ=169.37 (CN), 169.11 (CN),
144.39 (i-Carom), 142.48 (o-Carom), 141.83 (o-Carom), 126.11 (p-
CHarom), 124.13 (m-CHarom), 123.76 (m-CHarom), 95.36 (CH),
66.56 (ring-CH), 36.31 (ring-CH2), 28.01 (CHMe2), 27.76
(CHMe2), 25.70 (CMe), 25.59 (ring-CH2), 24.87 (CHMe2), 24.70

(ring-CH2), 24.17 (CHMe2), 24.02 (CMe), 23.80 (CHMe2), 5.52
(SiMe3), 5.31ppm (SiMe3); ATR-IR: ~v=2958, 2942, 2861, 1527,
1457, 1435, 1386, 1365, 1317, 1271, 1242, 1189, 1094, 1029,
983, 950, 877, 843, 815, 794, 761, 746, 663cm� 1; Anal. calc.
(found) for C52H94N6Si4Zn2: C, 59.68 (59.99), H, 9.05 (9.16), N,
8.03 (7.88).

2d: Zn(HMDS)2 (1.3mL, 3.2mmol) was added dropwise to a
stirred solution of 1d (1.0 g, 1.5mmol) in toluene (12mL) at
room temperature, followed by stirring at 110°C for 3days. After
cooling to room temperature, all volatiles of the orange solution
were removed in vacuum. The brown crude product was
dissolved in toluene (10 mL), filtered and the filtrate was
concentrated to two-thirds of the initial volume. 2d (425mg,
0.4mmol, 26%) was obtained in two fractions from the filtrate as
colourless crystals at room temperature.

1H NMR (400 MHz, C6D6): δ=7.33 (dt, 3JHH=7.2 & 2.5Hz,
4H, ArHLinker), 7.18–7.09 (m, 4H, ArH), 6.96–6.893 (m, 4H,
ArHLinker), 5.08 (s, 2H, CH), 3.29 (sept, 3JHH=6.7Hz, 2H,
CHMe2), 3.08 (sept, 3JHH=6.8 Hz, 2H, CHMe2), 2.07 (s, 6H,
CMe), 1.70 (s, 6H, CMe), 1.95 (d, 3JHH=6.8 Hz, 6H, CHMe2),
1.19 (dd, 3JHH=8.2 & 6.8 Hz, 12H, CHMe2), 1.01 (d, 3JHH=

6.8 Hz, 6H, CHMe2), 0.19 (s, 18H, SiMe3), � 0.07ppm (s, 18H,
SiMe3); 13C{1H} NMR (101MHz, C6D6): δ=170.40 (CN),
169.85 (CN), 149.36, 144.26, 142.35, 142.16, 139.54, 126.61,
125.99, 124.51, 124.33, 123.76, 118.97 (Ar-CHLinker), 96.51
(CH), 28.43 (CHMe2), 25.22 (CHMe2), 24.64 (CHMe2), 24.59
(CHMe2), 24.57 (CMe), 23.88 (CMe), 5.68 (SiMe3), 5.17ppm
(SiMe3); ATR-IR: ~v=2961, 2871, 1532, 1484, 1387, 1369, 1317,
1240, 1202, 1180, 1110, 1026, 990, 940, 881, 845, 827, 816, 797,
759, 744, 729, 669 cm� 1; Anal. calc. (found) for
C58H92N6Si4OZn2·0.45C7H8: C, 62.56 (62.50), H, 8.21 (8.30), N,
7.16 (6.99).

2e: Zn(HMDS)2 (1.7mL, 4.1mmol) was added dropwise to a
stirred solution of 1e (800 mg, 1.9 mmol) in toluene (10 mL) at
room temperature, followed by stirring at 110°C for 2days. After
cooling to room temperature, colourless crystals grow from the
solution and were separated by filtration to give 2e (1.3mg,
1.4mmol, 77%).

1H NMR (400 MHz, C6D6): δ=7.01–6.93 (m, 6H, ArH),
4.75 (s, 2H, CH), 3.86 (s, 4H, CH2CH2), 2.24 (s, 6H, CMe), 2.15
(s, 12H, ArMe), 1.50 (s, 6H, CMe), 0.13ppm (s, 36H, SiMe3);
13C{1H} NMR (101MHz, C6D6): δ=170.40 (CN), 167.71 (CN),
147.13 (i-Carom), 131.93 (o-Carom), 128.99 (m-CHarom), 125.46 (p-
CHarom), 96.30 (CH), 53.04 (CH2CH2), 23.16 (CMe), 23.07
(CMe), 18.92 (ArMe), 5.26ppm (SiMe3); ATR-IR: ~v=2922,
1625, 1551, 1520, 1474, 1436, 1385, 1367, 1308, 1287, 1252,
1242, 1216, 1195, 1108, 1094, 1025, 984, 875, 858, 844, 823,
810, 796, 763, 748, 669 cm� 1; Anal. calc. (found) for
C40H72N6Si4Zn2·0.25C7H8: C, 55.92 (55.64), H, 8.26 (7.99), N,
9.30 (9.27).

2f: Zn(HMDS)2 (1.1mL, 2.7mmol) was added dropwise to a
stirred solution of 1f (600 mg, 1.2mmol) in toluene (8 mL) at
room temperature. After stirring for 2days at 110°C, the orange-
red solution was cooled to room temperature, filtered and
concentrated to three-quarters of the initial volume. 2f (445mg,
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0.5mmol, 38%) was obtained in two fractions from the filtrate as
colourless crystals at room temperature.

1H NMR (400 MHz, C6D6): δ=7.04–6.95 (m, 6H, ArH),
4.64 (s, 2H, CH), 3.86–3.78 (m, 2H, ring-CH), 2.83–2.80 (br,
2H, ring-CH2), 2.26 (s, 6H, ArMe), 2.15 (s, 6H, CMe), 2.11 (s,
6H, ArMe), 2.05–2.01 (br, 2H, ring-CH2), 1.90–1.87 (br, 2H,
ring-CH2), 1.42 (m, 8H, CMe & ring-CH2), 0.30 (s, 18H, SiMe3),
0.06 (s, 18H, SiMe3); 13C{1H} NMR (101MHz, C6D6): δ=

169.42 (CN), 168.21 (CN), 146.92 (i-Carom), 132.56 (o-Carom),
131.68 (o-Carom), 129.08 (m-CHarom), 128.84 (m-CHarom), 125.49
(p-CHarom), 95.60 (CH), 67.10 (ring-CH), 36.28 (ring-CH2), 26.61
(CMe), 25.23 (ring-CH2), 23.25 (CMe), 19.74 (ArMe), 19.38
(ArMe), 6.00 (SiMe3), 5.51ppm (SiMe3);ATR-IR: ~v=2942,
2852, 1541, 1522, 1457, 1437, 1387, 1360, 1308, 1274, 1261,
1241, 1198, 1084, 1064, 1029, 1015, 982, 879, 843, 812, 764,
750, 667cm-1; Anal. calc. (found) for C44H78N6Si4Zn2: C, 56.57
(56.28), H, 8.42 (8.22), N, 9.00 (8.93).

4a: ZnEt2 (4.5mL, 4.5mmol, 1M in hexanes) was added
dropwise to a stirred solution of 1a (1.1g, 2.0 mmol) in toluene
(10 mL) at 0°C, followed by stirring at room temperature
overnight. The orange Suspension was heated until a clear
solution was obtained and slowly cooled down to room temper-
ature, affording colourless crystals of 4a (1.1g, 1.5mmol, 74%)
at 4.5°C in two fractions.

1H NMR (400 MHz, C6D6): δ=7.14–7.12 (m, 6H, ArH),
4.79 (s, 2H, CH), 3.61 (s, 4H, CH2CH2), 3.14 (sept, 3JHH=

6.9 Hz, 4H, CHMe2), 1.88 (s, 6H, CMe), 1.64 (s, 6H, CMe),
1.25-1.21 (m, 18H, CHMe2 & ZnCH2CH3), 1.16 (d, 3JHH=

6.9 Hz, 12H, CHMe2), 0.52ppm (q, 3JHH=8.1Hz, 4H,
ZnCH2CH3); 13C{1H} NMR (101MHz, C6D6): δ=168.13
(CN), 166.42 (CN), 145.34 (i-Carom), 141.83 (o-Carom), 125.87
(p-CHarom), 123.76 (m-CHarom), 96.44 (CH), 54.27 (CH2CH2),
28.42 (CHMe2), 24.43 (CHMe2), 23.63 (CHMe2), 23.29
(CMe), 22.04 (CMe), 12.76 (ZnCH2CH3), � 1.42ppm
(ZnCH2CH3); ATR-IR: ~v=2959, 2919, 2885, 2848, 1552,
1526, 1508, 1479, 1438, 1381, 1368, 1319, 1307, 1268, 1241,
1184, 1097, 1053, 1016, 1002, 982, 935, 880, 857, 798, 785,
757, 713cm� 1; Anal. calc. (found) for C40H62N4Zn2·0.2C7H8:
C, 66.46 (66.81), H, 8.57 (8.59), N, 7.49 (7.80).

4b: In a pressure Schlenk vessel, ZnEt2 (3.0 mL, 3.3mmol,
1M in hexanes) was added dropwise to a stirred solution of 1b
(760 mg, 1.4mmol) in toluene (8 mL) at 0 °C. Afterwards, the
ventil of the vessel was closed and the solution was stirred at
room temperature overnight. The yellow solution was filtered
and concentrated to the half of the initial volume. 4b (350 mg,
0.5mmol, 35%) was obtained from the filtrate as colourless
crystals at 4.5°C in two fractions.

1H NMR (400 MHz, C6D6): δ=7.15–7.10 (m, 6H, ArH),
4.81 (s, 2H, CH), 3.45–3.41 (m, 4H, CH2CH2CH2), 3.13 (sept,
3JHH=6.9 Hz, 4H, CHMe2), 1.89–1.81 (m, 6H, CMe &
CH2CH2CH2), 1.65 (s, 6H, CMe), 1.27 (t, 3JHH=8.1Hz, 6H,
ZnCH2CH3), 1.21 (d, 3JHH=6.8 Hz, 12H, CHMe2), 1.15 (d,
3JHH=6.9 Hz, 12H, CHMe2), 0.51ppm (q, 3JHH=8.1Hz, 4H,
ZnCH2CH3); 13C{1H} NMR (101MHz, C6D6): δ=168.00
(CN), 166.09 (CN), 145.37 (i-Carom), 141.82 (o-Carom), 125.82
(p-CHarom), 123.73 (m-CHarom), 96.16 (CH), 49.63

(CH2CH2CH2), 36.52 (CH2CH2CH2), 28.39 (CHMe2), 24.36
(CHMe2), 23.53 (CHMe2), 23.25 (CMe), 21.63 (CMe), 12.79
(ZnCH2CH3), � 1.04ppm (ZnCH2CH3); ATR-IR: ~v=3058,
2957, 2926, 2867, 2849, 1557, 1523, 1479, 1436, 1399, 1347,
1319, 1269, 1253, 1239, 1196, 1177, 1093, 1054, 1025, 987,
949, 934, 899, 858, 798, 762, 753, 714, 680 cm� 1; Anal. calc.
(found) for C41H64N4Zn2: C, 66.21 (66.23), H, 8.67 (8.66), N,
7.53 (7.68).

4c: ZnEt2 (2.8 mL, 2.8 mmol, 1M in hexanes) was added
dropwise to a stirred solution of 1c (760 mg, 1.3mmol) in
toluene (8 mL) at 0 °C, followed by stirring at room temper-
ature overnight, which yields an orange suspension. The
suspension was filtered, and all volatiles of the filtrate were
removed in vacuum. The dark orange crude product was
recrystallized from toluene (5mL), filtered, and colourless
crystals of 4c (368 mg, 0.5mmol, 37%) were obtained upon
storage at 4.5°C.

1H NMR (400 MHz, C6D6): δ=7.17–7.12 (m, 6H, ArH),
4.75 (s, 2H, CH), 3.96–3.89 (m, 2H, ring-CH), 3.17–3.04 (m,
4H, CHMe2), 2.15 (s, 6H, CMe), 1.85–1.81 (br, 2H, ring-CH2),
1.71-1.65 (br, 2H, ring-CH2), 1.63 (s, 6H, CMe), 1.61–1.55
(br, 2H, ring-CH2), 1.31 (d, 3JHH=6.8 Hz, 6H, CHMe2), 1.29–
1.26 (br, 2H, ring-CH2), 1.25–1.19 (m, 12H, CHMe2 &
ZnCH2CH3), 1.12 (dd, 3JHH=6.9 & 1.3Hz, 12H, CHMe2),
0.62–0.48 ppm (m, 4H, ZnCH2CH3); 13C{1H} NMR (101MHz,
C6D6): δ=166.54 (CN), 166.08 (CN), 145.50 (i-Carom), 141.88
(o-Carom), 141.84 (o-Carom), 125.80 (p-CHarom), 123.81 (m-
CHarom), 123.70 (m-CHarom), 95.93 (CH), 65.71 (ring-CH),
36.52 (ring-CH2), 28.53 (CHMe2), 28.35 (CHMe2), 25.44
(ring-CH2), 24.57 (CMe), 24.47 (CHMe2), 24.22 (CHMe2),
23.95 (CHMe2), 23.69 (CHMe2), 23.08 (CMe), 12.81
(ZnCH2CH3), 3.35ppm (ZnCH2CH3); ATR-IR: ~v=2959,
2924, 2854, 1550, 1523, 1455, 1436, 1382, 1347, 1318, 1274,
1253, 1242, 1189, 1096, 1024, 995, 957, 934, 883, 857, 796,
760, 746, 715, 670 cm� 1; Anal. calc. (found) for
C44H68N4Zn2·0.7C5H12: C, 68.38 (68.49), H, 9.23 (9.07), N,
6.72 (6.71).

4f: ZnEt2 (3.3mL, 3.3mmol, 1M in hexanes) was added
dropwise to a stirred solution of 1f (730 mg, 1.5mmol) in
toluene (6mL) at 0 °C. After stirring the orange-red solution at
room temperature overnight, all volatiles were removed in
vacuum. The red brown crude product was recrystallized from
toluene (5mL), filtered, and concentrated to the half of the
initial volume. 4f (472mg, 0.7mmol, 47%) was obtained from
the filtrate as colourless crystals at � 25°C.

1H NMR (400 MHz, C6D6): δ=7.10–6.95 (m, 6H, ArH),
4.65 (s, 2H, CH), 3.88–3.75 (m, 2H, ring-CH), 2.10 (d, 3JHH=

2.7Hz, 12H, ArMe), 2.04 (s, 6H, CMe), 1.80–1.70 (br, 2H,
ring-CH2), 1.65–1.52 (br, 4H, ring-CH2), 1.49 (s, 6H, CMe),
1.29–1.20 (m, 8H, ring-CH2 & ZnCH2CH3), 0.62-0.44ppm (m,
4H, ZnCH2CH3); 13C{1H} NMR (101MHz, C6D6): δ=166.32
(CN), 165.08 (CN), 148.56 (i-Carom), 131.67 (o-Carom), 131.64
(o-Carom), 128.58 (m-CHarom), 128.50 (m-CHarom), 124.75 (p-
CHarom), 95.87 (CH), 66.03 (ring-CH), 36.10 (ring-CH2), 25.48
(ring-CH2), 24.25 (CMe), 22.22 (CMe), 18.92 (ArMe), 18.80
(ArMe), 12.70 (ZnCH2CH3), 2.83ppm (ZnCH2CH3); ATR-IR:
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~v=2941, 2900, 2840, 1545, 1523, 1442, 1383, 1342, 1317,
1272, 1240, 1201, 1092, 1077, 1026, 1011, 982, 947, 889,
853, 800, 763, 744, 671cm� 1; Anal. calc. (found) for
C36H52N4Zn2: C, 64.38 (64.64), H, 7.80 (7.69), N, 8.34 (8.36).

5a and 6a: Under inert conditions, ZnEt2 (3.0 mL,
3.0 mmol, 1M in hexanes) was added dropwise to a stirred
solution of 1a (740 mg, 1.4mmol) in toluene (7mL) at room
temperature, followed by stirring at room temperature for 3h.
After gas evolution was complete, the bubble counter was
replaced by a drying tube filled with orange gel and the yellow
solution was stirred at room temperature for additional 5days.
Under inert conditions, all volatiles of the solution were
removed in vacuum, the crude product was recrystallized from
n-hexane (10 mL) and filtered. 5a (110 mg, 0.1mmol, 13%)
was obtained from the filtrate as colourless crystals at 4.5°C in
the first fraction, while colourless crystals of 6a (100 mg,
0.1mmol, 14%) were obtained in the second fraction at
� 25°C.

5a: Due to the complexity of the 1H NMR spectra (C6D6

and THF-d8), no assignment of the signals could be performed;
ATR-IR: ~v=3674, 3072, 2960, 2924, 2864, 1552, 1523, 1508,
1465, 1436, 1403, 1382, 1355, 1333, 1319, 1262, 1253, 1238,
1191, 1098, 1054, 1017, 935, 883, 850, 795, 760, 747, 734,
713cm� 1; Anal. calc. (found) for C84H136N8O8Zn2: C, 56.37
(56.56), H, 7.71 (7.66), N, 6.30 (6.26).

6a: 1H NMR (400 MHz, C6D6): δ=7.19–7.13 (m, 6H,
ArH), 4.70 (s, 2H, CH), 4.03–3.94 (m, 2H, OCH2CH3), 3.59–
3.31 (m, 8H, CHMe2 & CH2CH2), 1.70 (s, 12H, CMe), 1.45 (s,
3H, OC(O)CH3), 1.38–1.34 (m, 15H, CHMe2 & OCH2CH3),
1.28 (d, 3JHH=6.9 Hz, 6H, CHMe2), 1.19 ppm (d, 3JHH=

6.9 Hz, 6H, CHMe2); 13C{1H} NMR (101MHz, C6D6): δ=

181.23 (OC(O)CH3), 169.02 (CN), 167.37 (CN), 144.81 (i-
Carom), 143.52 (o-Carom), 142.95 (o-Carom), 125.61 (p-CHarom),
123.97 (m-CHarom), 123.76 (m-CHarom), 94.24 (CH), 62.41
(OCH2CH3), 53.20 (CH2CH2), 28.13 (CHMe2), 28.08
(CHMe2), 25.31 (CHMe2), 24.74 (CHMe2), 24.42 (CHMe2),
24.29 (CHMe2), 23.82 (CMe), 22.65 (OC(O)CH3), 22.59
(CMe), 20.52ppm (OCH2CH3); ATR-IR: ~v=3063, 2961,
2927, 2866, 1597, 1574, 1547, 1511, 1462, 1435, 1402, 1376,
1317, 1264, 1254, 1239, 1193, 1101, 1055, 1021, 936, 878,
796, 760, 747, 738, 716, 667cm� 1; Anal. calc. (found) for
C40H60N4O3Zn2·0.1C6H14: C, 62.17 (62.37), H, 7.89 (7.90), N,
7.14 (7.39).

5b: Under inert conditions, ZnEt2 (3.0 mL, 3.0 mmol, 1M
in hexanes) was added dropwise to a stirred solution of 1b
(760 mg, 1.4mmol) in toluene (7mL) at room temperature,
followed by stirring at room temperature for 3h. After gas
evolution was complete, the bubble counter was replaced by a
drying tube filled with orange gel and the yellow solution was
stirred at room temperature for additional 5days. Under inert
conditions, all volatiles of the solution were removed in
vacuum, the crude product was recrystallized from n-hexane
(10 mL) and hot filtered. Slowly cooling down to room
temperature, affording colourless crystals of 5b (390 mg,
0.5mmol, 37%) from the light orange solution.

1H NMR (300 MHz, C6D6): δ=7.13–7.11 (m, 6H, ArH),
4.66 (s, 2H, CH), 3.89 (q, 3JHH=6.9 Hz, 4H, OCH2CH3), 3.43
(sept, 3JHH=6.8 Hz, 4H, CHMe2), 3.29 (t, 3JHH=6.3Hz, 4H,
CH2CH2CH2), 2.15 (quint, 3JHH=6.2Hz, 2H, CH2CH2CH2),
1.80 (s, 6H, CMe), 1.68 (s, 6H, CMe), 1.19–1.13ppm (m, 30H,
CHMe2 & OCH2CH3); 13C{1H} NMR (75MHz, C6D6): δ=

168.51 (CN), 166.66 (CN), 145.36 (i-Carom), 142.89 (o-Carom),
125.31 (p-CHarom), 123.76 (m-CHarom), 94.21 (CH), 61.46
(OCH2CH3), 48.63 (CH2CH2CH2), 31.21 (CH2CH2CH2), 28.00
(CHMe2), 24.51 (CHMe2), 24.31 (CHMe2), 23.96 (CMe),
22.18 (CMe), 21.31ppm (OCH2CH3); ATR-IR: ~v=2956,
2922, 2854, 1579, 1548, 1507, 1436, 1397, 1380, 1343, 1312,
1253, 1243, 1191, 1105, 1055, 1016, 983, 933, 882, 857, 816,
794, 758, 744, 714, 670 cm� 1; Anal. calc. (found) for
C41H64N4O2Zn2: C, 63.48 (63.86), H, 8.32 (8.18), N, 7.22
(7.14).

7a: Under inert conditions, 4a (500 mg, 0.7mmol) was
dissolved in toluene (7mL) at room temperature. Afterwards
the glass stopper was replaced by a drying tube filled with
orange gel and the yellow solution was stirred at room
temperature for 13days. Under inert conditions, all volatiles of
the dark yellow solution were removed in vacuum, the crude
product was dissolved in n-hexane (8 mL) and filtered. The
filtrate was concentrated to three-quarters of the initial volume,
and very few colourless crystals of 3a and 7a were obtained
upon storage at � 25°C, which could not be further analyzed.

Due to the complexity of the 1H & 13C{1H} NMR spectra
(C6D6), no assignment of the signals could be performed;
ATR-IR: ~v=3699, 3649, 2961, 2926, 2865, 1583, 1558, 1514,
1481, 1461, 1437, 1395, 1342, 1324, 1308, 1283, 1264, 1254,
1238, 1190, 1094, 1056, 1017, 937, 880, 847, 833, 794, 759,
730, 717cm� 1; elemental analysis could not be performed due
to an insufficient amount of sample.
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