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Peculiar properties of homoleptic Cu complexes with dipyrromethene

derivatives.
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Figure S1: MALDI(+) mass spectrometry analysis of the [Cu(Il)(dipy).] complex:
comparison between the experimental data and the theoretical isotope model for the
[Cu(IT)(dipy),]" cations.
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Figure S2 : ESI mass spectrometry analyses of the Cu(Il) and presumed Cu(I) complexes
with dpDipy as ligand: (a) ESI(-) and (b) ESI(+) analyses of [Cu(II)(dpdipy).] and (¢) ESI(-)
and (d) ESI(+) analyses of the crude presumed [Cu(I)(dpdipy).] .
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XR structures

Figure S3: XR structure of the big crystals obtained for the last trial of synthesis of
[Cu(I)(dpDipy).] (above) and for the superposition of this latter (in green) to
[Cu(IT)(dpDipy).] (below) for comparison.



Electronic Supplementary Material (ESI) for Dalton Transactions
This journal is © The Royal Society of Chemistry 2013

EPR data
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Figure S4: (a) RPE spectrum of the small crystals obtained for the last trial of synthesis of
[Cu(D)(dpdipy):]’, recorded in benzonitrile at 100 K. Micro-wave frequency = 9.33 GHz,
power = 20 mW, amplitude of modulation 0.2 mT, modulation frequency = 100 KHz. (b)
RPE spectrum of [Cu(II)(dpdipy)] recorded in the same experimental conditions Dotted line:
simulated spectrum.
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Figure S4c: EPR spectra of [Cu'(dpdipy),] in 1 mM benzonitrile solution (+0.1 M TBAPF):
(a) Before electrolysis; (b) After electrolysis at -0.59 V/SCE in the glove box. Microwave
Freq: 9.34 GHz, power: 5 mW, Mod. Amp: 0.4 mT, Freq: 100 KHz, 7= 100 K.
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Electrochemical data
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Figure S5: Oxidation voltamograms of [Cu(II)(dipy):] (Ieft) and [Cu(II)(dpdipy):] (right) in
PhCN.
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Figure S6: (Left, a) Reduction voltammogram of [Cu(II)(dipy).] in PhCN.(Right, b)
Absorption spectra of [Cu'"(dpdipy),] 0.02 mM in benzonitrile solution (+0.1 M TBAPF). T
=298 K, /=1.000 cm. (a) Before electrolysis; (b) After electrolysis at -0.59 V/SCE in the
glove box.
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Figure S7: CV curve of [Cu"(dpdipy),] after one-electron electrochemical reduction in 1 mM
benzonitrile solution (+0.1 M TBAPFg) at a platinum disc, recorded in the glove box. Scan
rate = 0.1 V/s; T =298 K. The potential values are converted against the SCE electrode.
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Spectroscopy: Absorption, emission.
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Figure S8: UV/Vis absorption spectra for (A) dipyH (solid line - TEA) and dipyH," (dotted
line — TFA) ; (B) dpdipyH (solid line - TEA) and dpdipyH, " (dotted line — TFA) recorded in

CHCIs.
< 610° —1510°
5
w 510' “
1210°
410°
910°
310°
6104
210°4
110* 310°
0 T T T T T 0 T T T T T
300 400 500 600 700 800 300 400 500 600 700 800
wavelength (nm) wavelength (nm)

Figure S9. UV/Vis absorption spectra for (A) [Cu(Il)(dipy):] and (B) [Cu(IT)(dpdipy).]
recorded in CHClj.
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Figure $10: Emission spectra of dipyH (non protonated, 2.7 10 M) and dipyH, " (protonated,
2.8 10 M) in CHCls. Aexcitation = 465 nm.
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Figure S11: Emission spectra of dpdipyH (non protonated, 3.5 10" M) and dpdipyH,"
(protonated, 1.4 10 M) in CHCls. Aexcitation = 530 nm.
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Figure S12: Emission spectra of [Cu(Il)(dipy):] at 298K and 77K in the mixture

EtOH/MeOH (4/1)(4.7 10°M).
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Figure S13: Emission spectra of [Cu(Il)(dpdipy).] at 150K and 110K in butyronitrile (2.5

10°M). Aexcitation = 540 nm.
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Figure S14: Excitation spectrum in blue and emission spectrum in red of Cu(dpdipy), at 80K
in EtOH/MeOH 4/1.

Figure S15 : The different calculated orbitals.
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Figure $16: "H-NMR of dpdipyH (CDCls, 300 MHz, 25°C)
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Supplementary Information

Tables

Table S1: XR data for the three samples

Cu(l)(dipy). Cu(ll)(dpdipy), Cu(ll)(dpdipy),
from the synthesis of
big crystals of Cu(l)

formula C30 Hys Cu Ny Csq Hig Cu Ny Csq Hig Cu Ny
M (gmol™) 502.06 806.42 806.42
crystal dimensions 0.5x0.2x0.1 0.4x0.3x0.2 0.4x0.4x0.3
(mm?)

crystal system monoclinic monoclinic monoclinic
space group P2,/c P2./n P2,/c

a (A) 17.0388(7) 13.7700(4) 18.9299(5)

b (A) 15.6229(7) 13.5622(4) 10.5052(3)
c(A) 19.7025(7) 21.6416(6) 21.7918(6)
a(deg) 90.00 90.00 90.00

p (deg) 115.496(2) 94.943(2) 113.925(2)

y (deg) 90.00 90.00 90.00

v (AY 4734.0(3) 4026.6(2) 3961.2(2)

z 4 4 4

Deaic (gem®) 1.409 1.330 1.325

Omax (deg) 71.30 71.48 70.93

A (A) 1.54178 (CuKar) 1.54178 (CuKar) 1.54178 (CuKar)
F(000) 2072 1676 1676

T (K) 100(2) 100(2) 100(2)
measured reflections 47610 39793 39036
unique reflections 9195 7712 7546
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observed reflections 6864 6382 6992
(o > 20(lo))

parameters refined 632 532 532

R, 0.0468 0.0412 0.0335
R, 0.1094° 0.0988 " 0.0878°
R: (all data) 0.0686 0.0524 0.0361
R (all data) 0.1229 0.1059 0.0901
GOOF 1.068 1.058 1.033
u (mm™) 1.500 1.097 1.115

? Weighting scheme as defined for Cu(ll)(Dipy),: ® = 1/ [0*(F,’) + (0.0608 P)* + 1.6118 P], P = (F,> +
2F%) /3

® Weighting scheme as defined for Cu(l1)(dpDipy),: ® = 1 / [0(F,%) + (0.0530 P)* + 1.8201 P], P = (F,’ +
2F%) /3

¢ Weighting scheme as defined for Cu(l1)(dpDipy),: ® = 1 / [0*(F,%) + (0.0460 P)* + 2.1928 P], P = (F,” +

2F2) /3

Table S2: Selected bond lengths [A° ] and angles [°] for [Cu(ll)(dipy),] and [Cu(ll)(dpdipy),]

[Cu(I)(dipy).] [Cu()(dpdipy),] /[Cu(ll)(dpdipy),] from the synthesis of
big crystals of Cu(l) complex

Cul - N2 1.950(5) Cul - N2 1.9582(16) / 1.9552(12)
Cul - N12 1.919(6) Cul - NI12 1.9690(16) / 1.9759(12)
Cul - N19 1.973(5) Cul - N31 1.9524(16) / 1.9630(12)
Cul - N29 1.920(5) Cul - N41 1.9711(16) / 1.9759(12)
N2 - Cul - NI12  92.0() N2 - Cul - NI12 95.38(7)/95.30(5)
N12 - Cul - N29  96.8(2) N12 - Cul - N41 105.81(7)/107.20(5)

N29 - Cul - N19  92.0(2) N4l - Cul - N31  94.76(7)/95.76(5)
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Table S3: Values of different angles

Cu(ll)(dipy),

Dihydral angle between N2Cu1N12 and N19Cu1N29 (complex of the

bottom)

Dihydral angle between N37Cu36N47 and N54Cu36N64 (complex of

the top)

Complex of the bottom

angle between planes pyrrole N2 and pyrrole N12

angle between planes pyrrole N19 and pyrrole N29

Complex of the top

angle between planes pyrrole N37 and pyrrole N47

angle between planes pyrrole N54 and pyrrole N64

98.16(7) / 97.86(5)

45.791°

46.167°

1.096°

4.650°

1.712°

8.820°
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Table S4: Values of different angles

Cu(ll)(dpdipy), Big crystals from
Cu(l) synthesis

Dihydral angle between N2Cul1N12 and N31CulN41 63.043° 64.891°
angle between planes pyrrole N2 and pyrrole N12 18.137° 21.642°
angle between planes pyrrole N31 and pyrrole N41 14.804° 14.320°
angle between planes C13-C18 and pyrrole N2 29.513° 30.932°
angle between planes C25-C30 and pyrrole N12 27.872° 26.788°
angle between planes C42-C47 and pyrrole N31 36.058° 27.792°
angle between planes C54-C59 and pyrrole N41 34.569° 33.232°
Butyronitrile Toluene
Mdetection T (295 K)° T (110K)® (295 K)° 7 (185K)°
[Cu(l)(Dipy),] 500 nm <1ns <10ns <10ns <10ns
[Cu(l1)(dpDipy)s] 595 nm ~1ns <10ns <10ns <10ns

Table S5: Luminescence lifetimes (t) of excited [Cu(ll)(dipy)z] and [Cu(ll)(dpdipy)z].  Measurements performed by
TCSPC with a pulsed diode laser as excitation source (measurable lifetimes = 1ns, Aexciation = 439 nm). ® Measurements
with the Continuum pulsed laser (measurable lifetimes = 10 ns, Aexcitation = 480 nm).
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[Cu(1)(dpdipy).]
Cul—N2 2.002
Cul-N12 2.009
Cul-N31 2.005
Cul-N41 2.009
N2 — Cul—N12 94.79
N2 — Cul—N31 103.34
N2 - Cul-N41 131.91
N12 - Cul-N31 131.36
N12 - Cul - N41 106.17
N31-Cul-N41 94.45

Table S6: Selected bond lengths (A) and angles (°) of [Cu(ll)(dpdipy),] optimized in gas phase at
DFT/B3LYP level with the basis 6-31G* (for the atoms C, N and H) and the Stuttgart pseudopotentiel
(for the Cu atom). The calculated bond length distances Cu-N and angles are consistent with the
experimental values. The mean absolute errors are 0.044 A and 1.61° for the bond length and angle
respectively, while the largest discrepancy is 0.053 A and 5.18°, respectively.

Table S7: Cartesian Coordinates (in A) of the equilibrium geometry of [Cu(I)(dpdipy),].

Atom X Y Z

C -8.65440657  9.25350399 -16.82092470
-10.03811025 9.22057177 -16.48390301
-10.12312413  8.77919788 -15.18328648

-8.78895927  8.52008783 -14.73999684

O o a O

-8.42294172  8.07940654 -13.45380732
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