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Figure 1. 'H-NMR spectra of (a) un-methylated H, 6 precursor from Lindsey’s copper-free
cross-coupling method and (b) major product from de-metallation of Zn 6 precursor. Comparison of
two NMR spectra shows that de-metallation of Zn 6 precursor does not yield H, 6 precursor as the

major product.
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Figure 2. UV-Visible spectra of (a) ZnBPP (b) un-methylated Zn 6 precursor from Sonogashira

cross-coupling reaction of ZnBPPBr; with 4-pyridylethyne (c) "Zn 6" precursor from demetallating
Zn 6 then metallating with Zn”" (d) Zn 6 precursor from metallating Zn>* with H, 6 precursor (from
Lindsey's copper-free cross-coupling reaction). (c) shows that de-metallation of Zn 6 precursor does

not generate H, 6 precursor.
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Figure 3. TGA (10°C/min) of (a) Mn0, Mn1, Mn 3, Mn 5, (b)Mn 0, Mn 2, Mn 4 and Mn 6.
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Figure 4. UV-Visible spectrum changes of Mn 0 — 6 dissolved in DMF. The spectrum changes are
consistent with Mn'"" 0 — 6 reductions. The final spectra are mixtures of Mn'"" and Mn" 0 — 6 (grey

lines).
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Figure 5. UV-Visible spectrum changes of Mn'""" 3, 4, and 6 mixtures upon applying +0.30 V vs.
SCE. These spectro-electrochemical experiments verify our suggestion that Mn'" 0 — 6 undergo

auto-reduction in DMF solutions.
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Figure 6. UV-Visible spectrum changes of H, 0, 1, 3, 5 and 4 upon thin-layer reductions.
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Figure 7. UV-Vis ible spectrum changes of Mn 0 upon thin-layer reductions. Recovery rates at
+0.30 V vs. SCE (a) 99% (b) 94%.
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Figure 8. UV-Visible spectrum changes of Mn 1 upon thin-layer reductions. Recovery rates at
+0.30 V vs. SCE (a) 99% (b) not reversible (¢) not reversible.
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Figure 9. UV-Visible spectrum changes of Mn 3 upon thin-layer reductions. Recovery rates at
+0.30 V vs. SCE (a) 96% (b) 99% (c) 51%.
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Figure 10. UV-Visible spectrum changes of Mn 4 upon thin-layer reductions. Recovery rates at
+0.30 V vs. SCE (a) 99% (b) 83% (c) 70%.
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Figure 11. UV-Visible spectrum changes of Mn 5 upon thin-layer reductions. Recovery rates at

+0.30 V vs. SCE (a) 99% (b) not reversible (¢) not reversible.
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Calculated Frontier Molecular Orbitals of H, 0 to 6 (B3LYP/LanL.2DZ, all IR

frequencies of the optimized structures were checked to be positive). Note that these MO patterns

are only used to qualitatively compare with the experimentally results.

N 3
LUMO+1
b
%
i
we
LUMO ;%?
B 22 S
&
e

e

HOMO _:lii;‘;
§

HOMO-1 -:5..1
)
'

Mn 1

T
i o

Ad
] E._u s
1
Lt
1L

f’.

i,
B o v
e e
x3

—t
3 o
N
by
Li}

Mn 3 M 4
" i
el PRI s
St I S set
I I
W M
4'% . P S - 5
- —i g e i)
AL e T P {%Q‘ i
¥ 4
R o Rt
-&T,- <o
: 4
X i
3 4 e i
5% e {L&f g
i %

'hn.
n
- P
i DR ED e o T s
‘\}1,_/ ) "ni‘-/-
y ¥
BHEE. 39
- el
it *

Figure 13. Calculated Frontier Molecular Orbitals of Mn 0 to 6 (B3LYP/LanL.2DZ, all IR

frequencies of the optimized structures were checked to be positive). Note that these MO patterns

are only used to qualitatively compare with the experimentally results.



