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Spectral and electrochemical results 

 

In the differential pulse voltammograms (Figure 3), the integration areas ratio of 

peaks were nearly 1:1 in different electrolytes (Table 3). 

Figure 4 shows the controlled potential coulometry result. Controlled potential 

coulometry of 1×10-6 mol hexamer at +0.84 V, two electrons were removed. We 

repeated the electrolysis experiment for four times and gave n = 2.04 ± 0.04. Figure 

S14 shows the controlled potential coulometry result of the linear N6. When Eappl. = 

+0.55 V in CH2Cl2/TBAP solution, one electron was removed. 

The number of electrons involved in the controlled potential coulometry was 

derived from the forward slope charge value (Qd) of Anson’s plot (Q against t1/2) 

obtained in this experiment using the following equation: S2 

Qd = 2nFAD
1/2

Ct
1/2

/π
1/2 

where n = electron transfer number, F = the Faraday constant (96500), A = area of the 

electrode (1.00 cm2), D= diffusion coefficient in cm2/s, C= bulk concentration in 

mol/cm3. 

According to the electrochemical studies, the results were another evidence that the 

hexamer is a cyclic oligoarylamine, although we could not obtain the single crystal of 

the hexamer molecule. During the process of our tries for obtaining the hexamer 

crystal, the color of the substrate solution changed from light-yellow to green and 

further to dark within several days. The color changes suggested that the hexamer was 

oxidized easily. 

 

Calculated results 

 

Energy (B3LYP/6-31-G**) = -3104.7621643 Hartree 

Cartesian Coordinates (Angstroms) 

Atom                    X           Y             Z 

C                  4.81148364   -1.29770189    0.54856907 

 N                  4.76406539   -2.62033372    1.08747742 

 C                  3.57433571   -3.37489966    0.84596857 

 C                  2.33048995   -2.88423290    1.26349016 

 C                  1.16058503   -3.59016753    1.00839474 

 C                  3.61601008   -4.60223631    0.17151015 

 C                  2.44578861   -5.30349001   -0.10457534 

 C                  1.19565602   -4.80422011    0.30163473 

 N                 -0.00033751   -5.50604001   -0.00184904 

 C                  4.82034141   -1.10993398   -0.84080742 
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 C                  4.81936707    0.17175851   -1.38427605 

 C                  4.81208200    1.29718239   -0.54790274 

 C                  4.81766949    1.10942791    0.84150193 

 C                  4.81611788   -0.17226946    1.38495146 

 N                  4.76531349    2.61975867   -1.08694128 

 C                  3.57554097    3.37453843   -0.84661904 

 C                  2.33188739    2.88345337   -1.26426098 

 C                  1.16182954    3.58950211   -1.01018875 

 C                  1.19652852    4.80411313   -0.30438762 

 C                  3.61685733    4.60246355   -0.17318004 

 C                  2.44646331    5.30384054    0.10184667 

 C                 -1.19652852   -4.80411313   -0.30438762 

 C                 -1.16182954   -3.58950211   -1.01018875 

 C                 -2.33188739   -2.88345337   -1.26426098 

 C                 -3.57554097   -3.37453843   -0.84661904 

 C                 -2.44646331   -5.30384054    0.10184667 

 C                 -3.61685733   -4.60246355   -0.17318004 

 N                  0.00033751    5.50604001   -0.00184904 

 N                 -4.76531349   -2.61975867   -1.08694128 

 C                 -1.19565602    4.80422011    0.30163473 

 C                 -2.44578861    5.30349001   -0.10457534 

 C                 -3.61601008    4.60223631    0.17151015 

 C                 -1.16058503    3.59016753    1.00839474 

 C                 -2.33048995    2.88423290    1.26349016 

 C                 -3.57433571    3.37489966    0.84596857 

 N                 -4.76406539    2.62033372    1.08747742 

 C                 -4.81148364    1.29770189    0.54856907 

 C                 -4.81208200   -1.29718239   -0.54790274 

 C                 -4.81611788    0.17226946    1.38495146 

 C                 -4.81766949   -1.10942791    0.84150193 

 C                 -4.81936707   -0.17175851   -1.38427605 

 C                 -4.82034141    1.10993398   -0.84080742 

 C                  5.77352106   -3.09425632    1.94955879 

 H                  2.28529145   -1.94333366    1.80261174 

 H                  0.21122709   -3.19779005    1.35468527 

 H                  4.57325175   -4.99543911   -0.15654306 

 H                  2.49646233   -6.23715299   -0.65369599 

 C                 -0.00026791   -6.93219556   -0.00250210 
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 H                  4.81581849   -1.97952753   -1.49031585 

 H                  4.82714379    0.31013007   -2.46091884 

 H                  4.81114309    1.97901341    1.49100225 

 H                  4.82143672   -0.31063224    2.46161191 

 C                  5.77640704    3.09402507   -1.94692911 

 H                  2.28697898    1.94211538   -1.80263811 

 H                  0.21263527    3.19675500   -1.35651837 

 H                  4.57392063    4.99603046    0.15495327 

 H                  2.49684856    6.23795586    0.65022649 

 H                 -0.21263527   -3.19675500   -1.35651837 

 H                 -2.28697898   -1.94211538   -1.80263811 

 H                 -2.49684856   -6.23795586    0.65022649 

 H                 -4.57392063   -4.99603046    0.15495327 

 C                  0.00026791    6.93219556   -0.00250210 

 C                 -5.77640704   -3.09402507   -1.94692911 

 H                 -2.49646233    6.23715299   -0.65369599 

 H                 -4.57325175    4.99543911   -0.15654306 

 H                 -0.21122709    3.19779005    1.35468527 

 H                 -2.28529145    1.94333366    1.80261174 

 C                 -5.77352106    3.09425632    1.94955879 

 H                 -4.82143672    0.31063224    2.46161191 

 H                 -4.81114309   -1.97901341    1.49100225 

 H                 -4.82714379   -0.31013007   -2.46091884 

 H                 -4.81581849    1.97952753   -1.49031585 

 C                  5.51707648   -4.12958845    2.86758265 

 C                  6.52896371   -4.59860215    3.70239569 

 C                  7.81006854   -4.04705419    3.65846258 

 C                  8.06624156   -3.01559725    2.75319021 

 C                  7.06935756   -2.54534927    1.90247139 

 C                  5.52129947    4.12883758   -2.86591209 

 C                  6.53470078    4.59816120   -3.69870472 

 C                  7.81604163    4.04739748   -3.65178355 

 C                  8.07088503    3.01642353   -2.74558755 

 C                  7.07245489    2.54590573   -1.89683367 

 C                 -0.55632252    7.64256500    1.07161451 

 C                 -0.56250818    9.03609264    1.06264475 

 C                  0.00026791    9.74018832   -0.00376303 

 C                  0.56304544    9.03513515   -1.06953723 
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 C                  0.55685837    7.64160031   -1.07725540 

 C                 -5.51707648    4.12958845    2.86758265 

 C                 -6.52896371    4.59860215    3.70239569 

 C                 -7.81006854    4.04705419    3.65846258 

 C                 -8.06624156    3.01559725    2.75319021 

 C                 -7.06935756    2.54534927    1.90247139 

 C                 -7.07245489   -2.54590573   -1.89683367 

 C                 -8.07088503   -3.01642353   -2.74558755 

 C                 -7.81604163   -4.04739748   -3.65178355 

 C                 -5.52129947   -4.12883758   -2.86591209 

 C                 -6.53470078   -4.59816120   -3.69870472 

 C                 -0.55685837   -7.64160031   -1.07725540 

 C                 -0.56304544   -9.03513515   -1.06953723 

 C                 -0.00026791   -9.74018832   -0.00376303 

 C                  0.56250818   -9.03609264    1.06264475 

 C                  0.55632252   -7.64256500    1.07161451 

 H                  4.52402265   -4.55988797    2.92698122 

 H                  6.30479094   -5.39842748    4.40298886 

 H                  8.59275408   -4.41330168    4.31518705 

 H                  9.05797666   -2.57516992    2.69650396 

 H                  7.29069875   -1.75492717    1.19415070 

 H                  4.52808837    4.55846097   -2.92762527 

 H                  6.31156219    5.39757926   -4.40009180 

 H                  8.59992279    4.41387495   -4.30695091 

 H                  9.06276344    2.57662268   -2.68659819 

 H                  7.29273873    1.75587564   -1.18774637 

 H                 -0.98251838    7.09609731    1.90644464 

 H                 -0.99733353    9.57281612    1.90084927 

 H                  0.00026283   10.82576962   -0.00425147 

 H                  0.99787766    9.57110476   -1.90822014 

 H                  0.98307540    7.09437859   -1.91158166 

 H                 -4.52402265    4.55988797    2.92698122 

 H                 -6.30479094    5.39842748    4.40298886 

 H                 -8.59275408    4.41330168    4.31518705 

 H                 -9.05797666    2.57516992    2.69650396 

 H                 -7.29069875    1.75492717    1.19415070 

 H                 -7.29273873   -1.75587564   -1.18774637 

 H                 -9.06276344   -2.57662268   -2.68659819 
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 H                 -8.59992279   -4.41387495   -4.30695091 

 H                 -4.52808837   -4.55846097   -2.92762527 

 H                 -6.31156219   -5.39757926   -4.40009180 

 H                 -0.98307540   -7.09437859   -1.91158166 

 H                 -0.99787766   -9.57110476   -1.90822014 

 H                 -0.00026283  -10.82576962   -0.00425147 

 H                  0.99733353   -9.57281612    1.90084927 

 H                  0.98251838   -7.09609731    1.90644464 
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Supplementary information 

 

 

Figure S1. H1 NMR spectra for PD-Br at room temperature. 
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Figure S2. C13 NMR spectra for PD-Br at room temperature. 
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Figure S3. IR spectra of (A) hexamer and (B) polystyrene. 

 

Figure S4. Ms spectra for hexamer. 
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Figure S5. H1 NMR spectra for hexamer at room temperature. 
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Figure S6. C13 NMR spectra for hexamer at room temperature. 
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Figure S7. The UV-Vis spectra change of the hexamer in the CH2Cl2. 
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Figure S8. The NMR spectra change (every 10 min. from bottom to up) of the 

hexamer in the CD2Cl2 at 0 ℃. 
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Figure S9. Mass spectrum for linear N6. 
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Figure S10. H1 NMR spectra for linear N6 at room temperature. 
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Figure S11. C13 NMR spectra for linear N6 at room temperature. 
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Figure S12. Controlled potential coulometry at Eappl. = +0.55 V vs Ag/AgCl for linear 

N6 (1.9 x 10-6 mol) in CH2Cl2 (0.1 M TBAP). 

 

 

 

Figure S13. Optimized structure of the hexamer calculated based on B3LYP/6-31G** 

level; N: blue, C: gray, H: white. 
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Table S1. The position (m/z value) of peak and the corresponding species for the mass 

spectrum of the hexamer. 
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Table S2. The position (m/z value) of peak and the corresponding species for the mass 

spectrum of the linear N6. 

Peak at m/z Corresponding 

species 

Peak at m/z Corresponding 

species 
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