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Figure S1. "H-NMR spectrum of
1,3-bis(9-methyl-1,10-henantrolin-
2-yl)propane, mphenpr, in CD3Cl.

Figure S2. Interplanar distance and deviation from a parallel arrangement of the planes
of two 9-methyl-1,10-phenanthrolin-2-yl (mphenoliyl).
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Figure S3. The NMR-based structure of (mphenpr), (top). The NOESY spectrum in
CDsCl (bottom) showing the correlation between protons of 1,10-phenanthroline
groups in different chains of the dimer. In the left: H3-HS, H4-H7 and in the right:
Ha-Hb, Ha-Hc protons. Proton labels are shown in Fig. S1.
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Figure S4. "H-NMR spectrum of [Cu's(mphenpr),]* in CH;0D and NOE coupling of the
aromatic protons 5-7 and 6-7.
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where [ hel and | mon are the respective integrations of
the [Culz(mphenpr)z]2+ and [Cu'(mphenpr)]” resonances
and [Hel]o is the total concentration of helicate
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Figure S6. Cyclic voltammetry of a solution of 5
x 10* M [Culz(mphenplr)z]2+ in CH3CN with
0.10 M tetraethyl ammonium perchlorate as
supporting electrolyte showing the two-electron
oxidation of the helicate dimer,
[Culz(mphenpr)z]2+ (A) and the presence of the
monomeric form, [Cu'(mphenpr)]” (B) that
increases in intensity with time.
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Figure S7. The solvent-dependent rate of the
[Culz(mphenpr)z]2+ unfolding increased in the

order CH;CN > CH,Cl, > CH;0H. The inset
shows the shorter-lived step of the process.
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Figure S8. Calculated concentrations of the species, blue = [Cu',(mphenpr),]*", red = [B],
black = [Cu'(mphenpr)’], as a function of time and the initial concentration of
[Cu',(mphenpr),]*.
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Figure S9. Absorbance change at Ao = 435 nm
as a function of time and helicate concentration.
Rate constants and extinction coefficients of the
products and intermediates used in the
calculation have been communicated in the text.
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Figure S10. Oxidation of 1 x 10* M [Cu'y(mphenpr),]*" in CH3;CN
containing 1.0 M CCly, i.e., 5 x 102 cc of CClysin a 5 cc volume. In
(a), the halocarbon was added 15 min after the dissolution of the
complex in CH3CN. The halocarbon was added in (b) with a delay
equal to or less than 1 min after the dissolution of the complex. The
435 nm absorbance, 4 = 1.006, in (a) at the time of mixing, t = 0, was
smaller than in (b) where 4 = 1.043. This difference in the absorbance
at t = 0 is caused by a larger build up of the {[Cu's(mphenpr),]*'}*
concentration in (a) than in (b) before the addition of CCly. AA is the

difference between the absorbance at a time t and the absorbance at t =
0.
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Figure 3. Geometry optimization of the [Cu',(mphenpr),]*" helicate

# opt NoSymm b3lyp/gen pseudo=read SCF=(MaxCycle=800)
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N 13.512 6.436 16.140

N 13.237 8.655 14.644

N 9.239 12.187 16.143

N 9.703 13.868 18.189

N 11.193 5.839 13.607

N 10.137 6.958 15.826

N 12.360 11.487 18.172
N 12.565 13.314 16.179
Cu 11.979 7.120 14.974
Cu 10.943 12.580 17.199

13.629 5.310 16.836
14.836 4.964 17.469
15.908 5.805 17.428
15.790 7.034 16.749
16.843 8.003 16.680
16.670 9.165 16.014
15.447 9.448 15.312
15.252 10.597 14.537
14.082 10.744 13.832
13.099 9.738 13.875
14.404 8.506 15.351
14.568 7.296 16.102
12.407 4.447 16.957
11.883 9.829 12.986
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10.153 10.409 14.758
9.027 11.316 15.156
7.775 11.244 14.492
6.761 12.091 14.839
6.971 13.038 15.864
5.973 13.974 16.292
6.216 14.834 17.303
7.467 14.819 18.006
7.746 15.632 19.120
8.955 15.526 19.747
9.939 14.634 19.255
8.476 13.935 17.588
8.226 13.038 16.499
11.282 14.531 19.904
11.759 5.264 12.541
11.096 4.264 11.809
9.841 3.860 12.186
9.200 4.475 13.273
7.881 4.131 13.722
7.331 4.726 14.797
8.059 5.716 15.543
7.568 6.320 16.713
8.369 7.182 17.414
9.674 7.479 16.964
9.354 6.072 15.134
9.923 5.461 13.966
13.143 5.712 12.159
10.620 8.309 17.787
10.005 9.541 18.446
10.876 10.133 19.556
12.257 10.577 19.145
13.382 10.067 19.813
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14.630 10.505 19.485
14.785 11.440 18.449
16.058 11.909 17.996
16.168 12.754 16.954
15.000 13.255 16.294
15.051 14.099 15.171
13.887 14.512 14.589
12.643 14.128 15.130
13.725 12.859 16.742
13.614 11.906 17.812
11.367 14.647 14.543
17.795 7.799 17.170
17.472 9.902 16.008
17.156 13.059 16.609
14.905 4.136 17.930

16.724 5.564 17.852
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5.922 12.045 14.394
5.128 13.988 15.858
5.548 15.461 17.553

7.097 16.252 19.432
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Figure3- Time dependent DFT of the [Cu'y(mphenpr),]*" helicate

# NoSymm b3lyp/gen pseudo=read geom=checkpoint SCRF=(PCM, Solvent=Methanol)
pop=(full, MK, ,ReadRadii) TD=(NStates=80)
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Figure 6.a- Geometry optimization of the [Cu'(mphenpr),]” monometallic complex

# opt b3lyp/gen pseudo=read
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-4.897 5.278
-5.241 4.299
-4.619 6.843
-5.436 5.895
-3.860 3.884
-5.630 3.058
-5.781 2.499
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-4911 5.553
-4.614 6.820
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-6.174 6911
-6.615 7.053
-6.305 6.072
-5.556 4.974
-5.180 3.891
-4.387 2.903
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-2.923 1.909
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Figura 6a. Time dependent DFT the [Cu'(mphenpr),]” monometallic complex

# geom=checkpoint b3lyp/gen pseudo=read SCRF=(PCM, Solvent=Methanol) pop=(fullL MK,ReadRadii)
TD=(NStates=80)
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Figure 6.b. Geometry optimization of the [Cu'(mphenpr),]” monometallic complex with a ClO, specifically
coordinated

# opt b3lyp/gen pseudo=read
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Figure 6b. Time dependent DFT of the [Cu'(mphenpr),]” mono metallic complex with a ClO, specifically
coordinated

# geom=checkpoint b3lyp/gen pseudo=read SCRF=(PCM, Solvent=Methanol) pop=(ful MK,ReadRadii)
TD=(NStates=80)
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Figure 8.a. Geometry optimization of the [Cu"(mphenpr)CI]" structure
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# opt b3lyp/gen pseudo=read

Cu 9.565 3.461 5.680
Cl  9.445 3.202 8.009
7.822 4432 5.791
10.228 5.390 5.038
11.220 2.320 5.726
9.043 2.005 4.202
6.494 2437 6.332
7.308 2.088 6.750
6.361 2.007 5.463
5.724 2.255 6.909
6.630 3.921 6.137
5.531 4.773 6.344
4.692 4.402 6.593
5.656 6.116 6.193
4.900 6.675 6.326
6.865 6.669 5.849
7.959 5.786 5.635
7.109 8.078 5.717
6.394 8.688 5.856
8.315 8.547 5.406
8.446 9.486 5.345
9418 7.671 5.161
9.228 6.295 5.272
10.691 8.116 4.812
10.866 9.047 4.755
11.666 7.240 4.558
12.529 7.551 4.312
11.416 5.844 4.653
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Figure 8.b. Geometry optimization of the [Cu"(mphenpr)]™ structure

# opt b3lyp/gen pseudo=read
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Figure 8.b. Time dependent DFT of the [Cu"(mphenpr)]™ structure

# geom=checkpoint b3lyp/gen pseudo=read SCRF=(PCM, Solvent=Methanol) pop=(full MK,ReadRadii)
TD=(NStates=80)
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Figure 8.b. Geometry optimization of the [Cu"(mphenpr)(Cl04)]" (white) structure.

# opt b3lyp/gen pseudo=read

12
8 0.083473 0.365164 2.090408
8 -1.520652 1.934548 2.947375
8 -2.266505 -0.368572 2.255569
8 -0.943055 -0.116603 4.255216
17 -1.190599 0.469720 2.909425
7 -1.123969 -1.430951 -1.309589
7 -1.455004 1.087203 -0.382788
7 1.860610 1.067729 -0.967708
7 1.645494 -1.263838 0.411566
6 -0.897265 -2.614766 -1.889515
6 -1.575051 2.325628 0.082426
6 1.929650 2.209582 -1.668632
6 1.455388 -2.332219 1.181603
6 -2.400675 -0.977239 -1.157342
6 -2.576337 0.350273 -0.654302
6 3.010599 0.447013 -0.561690
6 2.892780 -0.775318 0.186622
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Figure 10.a. Geometry optimization of the [Cu'Cu"(CCls)(mphenpr),]** structure.

# opt NoSymm b3lyp/gen pseudo=read SCF=(MaxCycle=800)
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Figure 10.b. Geometry optimization of the [Cu'Cu"(CCls)(mphenpr),]** structure

# opt=loose NoSymm b3lyp/gen pseudo=read SCF=(MaxCycle=800)
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