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On the possible structure of CuH.zL1

Since the CD spectra of CuL! and CuH,lL1 are similar, but are very different from that of
Cu}LZLl, the presence of two chiral chelate rings {NH,,Ni,,N ,NH; }is probably retained after
the first amide deprotonation in CuH_lLl. The considerable differences between the UV-Vis,
CD and EPR spectra of CuLI/CuH_lL1 and CuH_2L1 (Figures 3-5) indicates the coordination
of a further amide nitrogen in the equatorial plane of CuH_,L". This could take place in three
different ways, by the formation of (i) {NH,,N ,N ,NHj}, (i7) {Nim,N ,New,N } or (iii)
{NH,,N ,N:t,N } coordination modes in the equatorial plane of copper(Il), with potential
axial coordination. Option (i) would result in a similar binding as observed for the analogous
complex of dhen [1] or 2HG [2], the only difference is the higher size of the achiral chelate
ring between the two amide nitrogens. However, latter complexes, even with additional axial
imidazole coordination [2], have clearly distinct UV-Vis and CD spectra as compared to that
observed here, i.e. the large, unstable eight-membered chelate ring disfavors the formation of
(i). In the cases of (ii) and (iii) the chiral contribution arises only from the chelate ring
involving a single N-terminal His unit. Although, the differentiation between (ii) and (iii) is
not self-evident, the rather unique CD spectrum determined for the species CuH ,L' is nearly
identical to those of the CuH ,L complexes of Ac-HGG-NH,, Ac-HGGG-NH,, AccHGGGW-
NH; and several other analogues of prion protein octarepeat domain [3-5]. On the other hand,
the CD spectrum of the related CuH ;L. complex of the non-protected HGG, where the
coordination of the chiral chelate ring is similar to that in (iii) (¢f. {(NH,N)*N,COO} in
CuH_»(HGG) and {(NH2,N )*N,N "} in (iii)) is considerably different from that of CuH_le,
it shows only a positive Cotton effect around 578 nm [3]. These facts strongly support the
presence of coordination mode (ii) in the equatorial plane of CuH_,L', although the minor

contribution of (iii) cannot be ruled out.
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Table S1 Calculated EPR parameters of component spectra detected in the Cu(11)-L? system
(see also Figure 7). The component spectra (a), (b) and (c) are related to the complexes

CuH,L* (x =2, 1, 0, -1), Cu,H,L? (x = -1, -2, -3) and CuH_,L? respectively.
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Fig. S1 ESI-MS mass spectrum of the purified ligand tren3his; m/z values of 557.97, 279.99
and 186.46 correspond to [M + H]*, [M + 2H]** and [M + 3H]*", respectively.
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Fig. S2 ESI-MS mass spectrum of the purified ligand nta3his; m/z values of 603.2 and 302.0
correspond to [M + H]* and [M + 2H]**, respectively.
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Fig. S3 pH-dependent UV-Vis spectra of Cu(ID-L' 1:1 (A) and 3:2 (B) system (A: cr, = Ccuq)
=0.0013 M, B: 1.5XCL = Ccu() = 0.0019 M, I1=0.1M NaCl, T =298 K)
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Fig. S4 Individual molar CD spectra of mononuclear (A) and trinuclear (B) Cu(H)—L1

complexes.
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Fig. S5 Measured pH-dependent CD spectra of Cu(ID-L? 1:1 (A) and 2:1 (B) system (cp2 =
0.0016 M, ccyary = 0.0016 M and 0.0031 M respectively, / = 0.1 M NaCl, T = 298 K). Insert:
pH-dependence of Ag at: A 550, 00 640 and ¢ 780 nm (A), and O 525, A 560 and ¢ 780 nm (B).
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Fig. S6 Individual molar UV-Vis spectra of mononuclear (A) and dinuclear (B) Cu(II)—L2
complexes, along with the difference spectra of Cqu_le—CuH_lL2 and Cqu_sz—CuH_le.
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Fig. S7 Individual molar CD spectra of mononuclear (A) and dinuclear (B) Cu(II)—L2

complexes, along with the difference spectra of Cqu_le—CuH_le.
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Fig. S8 Anisotropic EPR spectra recorded at 77 K in Cu(II)-L? 1:1 and 2:1 systems (cp2 =
ccuan = 0.0017 M and 1.9%cr2 = ccyan = 0.0033 M respectively, / = 0.1 M NaCl. Red:

simulated, black: measured). Calculated EPR parameters of (a), (b) and (c) component spectra
(related to the complexes CuHXL2 x=2,1,0,-1), CquXL2 (x =-1, -2, -3) and CuH,sz,

respectively) are listed in Table S1.
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Fig. S9 MALDI-TOF MS spectra measured in the Cu(II)—L2 1:1 (A) and 2:1 (B) systems.
Insert: calculated spectra of the corresponding complex ([Cy4H27N;19O9Cu]” and

[C24H25N1009Cu;] ", respectively).
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Fig. S10 pH-dependent reaction rate constants (kopscorrs S€CcOndary axis) at Cu(II)—L1 3:2 (left)
and Cu(I)-L* 2:1 (right) systems with the corresponding speciation diagrams (primary axis)

(cH,pTBC =1.5%x10"> M and 7.0x10™ M, respectively, Ceomplex = 5.0x107 M).
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Fig. S11 Dependence of reaction rate constants (kgbscorr) ON complex concentration in Cu(Il)-
L'3:2 (left, pH 7.8) and the Cu(II)—L2 2:1 (right, pH 8.9) systems (Ch,pTBC = 5.0x10° M and
4.0x10™ M, respectively).
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Fig. S12 Dependence of reaction rate constants (Kobs corr) ON OXygen concentration in Cu(II)—L1
3:2 (left, pH 7.8) and the Cu(Il)-L* 2:1 (right, pH 8.9) systems (Ccomplex = 4.8x10° M and
5%107 M, cu,pTBC = 5.0x10* M and 8.0x10™ M, respectively).

250 350 450 550 650

Fig. S13 UV-Vis spectra between pH 2-12 in presence of Cu(II)—Ll—H24NC 3:2:1 (CHpanc =
2.5x10* M, in EtOH/H,0 50/50).
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Fig. S14 UV region of H,DTBC-dependent UV-Vis spectra of Cu(I)-L' 3:2 system under

anaerobic conditions (Ccomplex = 2.4x10™ M, in EtOH/H,0 50/50, pH 7.8), in presence of 0 to 5
eq. H,DTBC.
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Fig. S15 H,O, and DTBQ formation in presence of Cu(II)—L1 3:2 (A) and Cu(II)—L2 2:1
systems (B). ¢ and o: [H,0,] produced by the complex-catalyzed reaction (pH 7.8 and 8.5), ¢

and ®: [DTBQ] produced by the complex-catalyzed reaction (pH 7.8 and 8.5). Ccomplex = 5%10°
5 M, CH,DTBC = 2)(10-3 M, I1=0.1 M.
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