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DFT calculations were carried out using the Gaussian GO3 computational package'.
The B3LYP density functionals” were used along with the 6-311g** basis set °. After
the geometry optimisation of each molecule, a frequency analysis was carried out.
The resulting calculated zero-point energy was added to the electronic energy and

this is the energy value quoted below.
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(a) TMEDA.Li(p-Me),ZnMe

Principal Bond Lengths/éi and Angles/’

Li-N 2.139, 2.145 Zn-C(br) 2.098, 2.098
Li-C(br) 2.235,2.240 Zn-C(ter) 1.994
N-Li-N 88.2 C(br)-Li-C(br) 107.9
Li-C(br)-Zn 66.4, 66.5 C(br)-Zn-C(br) 119.2

C(br)-Zn-C(ter) 120.4,120.4
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(b) Li(p-Me),ZnMe

Principal Bond Lengths/Z’\ and Angles/’

Zn-C(br) 2.149, 2.146 Li-C(br) 2.013,2.013
Zn-C(ter) 1.974

C(br)-Li-C(br) 107.9 C(br)-Zn-C(ter) 120.4,120.4
Li-C(br)-Zn 66.4, 66.5 C(br)-Zn-C(br) 119.2

(¢c) TMEDA.Li(p-Me),Zn(p-Me),Li. TMEDA
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Principal Bond Lengths/}i and Angles/’

Initially, no symmetry was assumed. The final geometry had C,
symmetry about Zn.

Li-N 2.160, 2.177 C-Zn 2.140, 2.182
Li-C 2.186, 2.214

C-Li-C  109.9 N-Li-N  86.8
Li-C-Li 65.4, 66.6 Li-Zn-Li 159.2
C-Zn-C 1129

Each Li-C-Zn-C ring is puckered - the sum of the total internal angles
is 354.8° and the Li-C-Zn-C dihedral angle = 18.3".

(d) Li(n-Me),Zn(pn-Me),Li
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Principal Bond Lengths/}i and Angles/’

Li-C 2.008 Zn-C 2.177

C-Li-C  121.0 C-Zn-C 106.7
Li-Zn-C 66.1, 66.1

(e) TMEDA.Li(p-Me),Zn(p-Me),Zn(p-Me),Li. TMEDA
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The attempted optimisation of this molecule resulted in the formation of
two TMEDA .Li(p-Me),ZnMe molecules. The presence of bridging Me
groups between two Zn atoms does not lead to stable bonding.
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(f) Li(p-Me),Zn(p-Me),Zn(p-Me),Li

Geometry optimisation leads to two Li(n-Me),ZnMe molecules.

(g)  Electronic Energy and Zero-point Energy

TMEDA.Li(p-Me),ZnMe -2254.180084 a.u.
Li(n-Me),ZnMe -1906.516528 a.u.
TMEDA.Li(p-Me),Zn(p-Me),Li. TMEDA -2649.258776 a.u.
Li(n-Me),Zn(p-Me),Li -1953.943956 a.u.
(LiMe), -189.740080 a.u.

ZnMe, -1859.093261 a.u.

TMEDA -347.619960 a.u.
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(h) Energies of reactions in absence of TMEDA

14(LiMe), + ZnMe, = Li(p-Me),ZnMe
AE = +7.38 kcal mol!

15(LiMe), + ZnMe;, = Li(p-Me),Zn(p-Me),Li
AE = +12.4 kcal mol!

These findings emphasise the importance of the presence of TMEDA in

the reaction of methyl lithium with dimethyl zinc.
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NMR spectra
"H NMR spectrum of [(TMEDA),Li,ZnMe(NMe,)3] (2) in deuterated THF
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* free NHMe,, partial hydrolisis
in the NMR tube

"Li NMR spectrum of [(TMEDA),Li,ZnMe(NMe,)s] (2) in deuterated THF
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BC{'H} NMR spectrum of [(TMEDA),Li,ZnMe(NMe,)s] (2) in deuterated THF
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"Li NMR spectrum of [{(TMEDA)LiZn(NMe;);},](3) in deuterated benzene.
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"H NMR spectrum of [{( TMEDA)LiZn(NMe,)3},](3) in deuterated benzene on the addition of an

excess of LiNMe,
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"H NMR spectrum of [(TMEDA),Li,ZnMe,] (4) in deuterated benzene.
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BC{'H} NMR spectrum of [(TMEDA),Li;ZnMe,] (4) in deuterated benzene.
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