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Table S1

Crystallographic and structure refinement data for Na4b and complexes 5b, 5c, 5d and 5f.

Compound Na4b 5b 5c 5d 5f

Formula C66H36B2F36N12Na2O2 C35H20BCuF18N6 C32H20BCl3CuF9N6 C32H20BCuF12N6 C35H29BCuF9N6O3

Fw 1780.67 940.92 840.24 790.89 824.97

Space group P-1 (no. 2) P-1 (no. 2) Pca21 (no. 29) P21/n (no. 14) Pca21 (no. 29)

T (K) 150(2) 110(2) 110(2) 110(2) 110(2)

λ (Å) 1.54178 1.54178 1.54178 1.54178 1.54178

a (Å) 11.2747(2) 11.2044(2) 17.33337(13) 10.98962(10) 17.25818(18)

b (Å) 12.5762(3) 13.9379(2) 14.29443(11) 13.10766(10) 14.28140(11)

c (Å) 14.4865(3) 24.6553(5) 27.03970(18) 21.50728(16) 28.1090(3)

α (°) 109.484(2) 74.7263(15) 90 90 90

β (°) 104.948(2) 83.9886(16) 90 91.0237(7) 90

γ (°) 102.991(2) 73.3009(16) 90 90 90

V (Å3) 1758.61(7) 3555.92(12) 6699.64(8) 3097.59(4) 6928.05(12)

Z 1 4 8 4 8

ρ (calc) (g/cm3) 1.681 1.758 1.666 1.696 1.582

µ (mm–1) 1.645 2.101 3.898 1.991 1.745

No. of measured, 
independent and
 observed [I > 2 
(I)] reflections

22232, 6828, 6297
41528, 13786, 
12647

46386, 12949, 
12578

21696, 6055, 
5644

55091, 13566, 
12997

R1/wR2 [I > 2(I)] 0.0350/0.0867 0.0358/0.0927 0.0342/0.0938 0.0296/0.0776 0.0369/0.1027

R1/wR2 [all refl.] 0.0377/0.0891 0.0390/0.0952 0.0353/0.0947 0.0318/0.0792 0.0390/0.1043

GOF 1.022 1.020 1.039 1.040 1.055

max, min (e Å-

3)
−0.27/0.28 −0.45/0.69 −0.36/0.57 −0.44/0.38 −0.47/0.49
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Table S2

Crystallographic and structure refinement data for complexes 6b, 6c, 6d , 6f and Na4a'.

Compound 6b 6c 6d 6f Na4a’

Formula C34H16BCuF18N6O C31H16BCl3CuF9N6O C31H16BCuF12N6O C34H25BCuF9N6O4 C30H18BF9N9NaO7

Fw 940.88 840.20 790.85 826.95 821.33

Space 
group

P21/c (no. 14) P21/c (no. 14) R3c (no. 161) P-1 (no. 2)
P21/n (no. 14)

T (K) 110(2) 110(2) 110(2) 110(2) 110(2)

λ (Å) 1.54178 1.54178 1.54178 1.54178 1.54178

a (Å) 13.54010(9) 26.7585(2) 13.98309(14) 14.7235(2) 9.32258(10)

b (Å) 26.17486(19) 15.10355(13) 13.98309(14) 14.8744(2) 23.3536(3)

c (Å) 19.93841(15) 17.27070(15) 29.4298(3) 16.4814(4) 15.70665(18)

α (°) 90 90 90 70.1798(18) 90

β (°) 97.7916(7) 108.8056(9) 90 88.5315(17) 97.3724(10)

γ (°) 90 90 120 89.3415(13) 90

V (Å3) 7001.14(9) 6607.32(10) 4983.38(11) 3394.53(11) 3391.32(7)

Z 8 8 6 4 4

ρ (calc) 
(g/cm3)

1.785 1.689 1.581 1.618
1.609

µ (mm–1) 2.158 3.978 1.881 1.805 1.422

Refl Obs
46290, 13733, 
12422

47458, 12945, 
11966

19972, 1992, 
1984

39391, 14903, 
12047

20217, 6614, 
5643

R1/wR2 [I 
> 2(I)]

0.0332/0.0853 0.0300/0.0808 0.0201/0.0587 0.0428/0.1393
0.0374/ 0.0941

R1/wR2 [all 
refl.]

0.0374/0.0880 0.0333/0.0836 0.0202/0.0588 0.0538/0.1660
0.0459/ 0.1012

GOF 1.032 1.031 1.058 1.016 1.028

max, 
min (e 
Å-3)

−0.39/0.43 −0.49/0.42 −0.23/0.19 −0.48/0.62
-0.28/0.36
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Figure S1. Crystal structures of 5c (left) and 6c (right) with displacement ellipsoids plotted at the 50% 
probability level at 110(2) K. For clarity hydrogen atoms and disordered fragments have been omitted. 

Figure S2. Crystal structures of 5d (left) and 6d (right) with displacement ellipsoids plotted at the 50% 
probability level at 110(2) K. For clarity hydrogen atoms and disordered fragments have been omitted. 
Symmetry operation ‘ = [1–y, x–y, z], “ = [1–x+y, 1–x, z].
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Figure S3. Crystal structures of 5f (left) and 6f (right) with displacement ellipsoids plotted at the 50% 
probability level at 110(2) K. For clarity hydrogen atoms and disordered fragments have been omitted. 
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1H and 13C NMR spectra of the copper compounds 5a’, 5b-g, 6a’, 6b-g
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