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Supproting Information for

First Synthesis and Aggregation Behaviour of Periconjugated
Triazoliumfullerene

Naohiko Ikuma,* Saori Inaba, Ken Kokubo and Takumi Oshima

Synthesis of 1,3-diphenylfullerotriazolium hexafluorophosphate (3"PF;"):

To a solution of 1,3-diphenyltriazene (12mg, 0.06 mmol), Csp (36 mg, 0.05 mmol) and
potassium hexafluorophosphate (14 mg, 0.08 mmol) in dry CH,Cl,/Toluene (15 mL/35mL)
under N, atmosphere, fert-butyl hypochlorite (65 mg, 0.6 mmol) was dropwisely added at
—78 °C. The solution maintained stirring 16h with gradually increasing temperature to rt.
Solvent was removed in vacuo, and the residue was washed with ether, toluene (twice), and
small amount of methanol to remove unreacted C¢y and KPF¢ byproduct. The residue was
dried in vacuo, to give 3"*PF6™ as dark brown powder (27mg, 50%). 1H-NMR (270 MHz,
DMSO-d¢) d 8.45 (m, 4H), 7.86 (m, 6H).13C-NMR (67.8 MHz, DMSO-d6): d 147.4, 146.3,
146.2, 145.7, 144.9, 144.6, 143.6, 142.6, 142.0, 141.8, 140.9, 140.1, 138.6, 136.1, 134.3,
132.8, 130.7, 128.9, 128.2, 127.2. MALDI-TOF-MS, positive m/z = 916.1 [3"].

Synthesis of N,N-dimethylpyrrolidiniumfullerene iodide
For the reference compound of typical ionic fullerene in CV measurement,
N,N-dimethylpyrrolidiniumfullerene iodide was prepared from the similar method as

shown in ref.1b.
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Figure S1. 'H and °C NMR charts of 3"PF6~ in DMSO-d6 (with small contamination of
toluene in 1H NMR).



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

MENUF BCM
HOALNOW=TLVRXAVANTRANDONN ~ OBNUC 13C
§egLrinafEcErosgEstit g OFR 7.8 Witz
SEEIILCCTTIIRAALANANY | oBBIN S506.00 e
LLLL 111 PW1 5.50 useo
- DEADT 30.00 usec
PREDL 0.20000 msec
IWT 1.0000 msec
POINT 32768
SPO 32768
TIMES 50000
DUMMY 1
FREQU 18306.64 Hz
FLT 9150 Hz
DELAY 21.90 usec
ACQTM 1.7900 sec
PD 1.2100 sec
ADBIT 16
RGAIN 27
BF 0.92 Hz
T1 0.00
T2 0.00
T3 90.00
T4 100.00
EBXMOD BCM
EXPCM Bilevel.complete.decoupling:Set,
IRNUC 1H
IFR 270.05 MHz
IRSET 112.00 KHz
IRFIN 5800.00 Hz
IRRPW 45 usec
TRATN 511
DFILE NI-3- 9-2_excessTBuiOCI 13C 5
C SF THS
LKSET 64.40 KHz
LKFIN 76.0 Hz
LKLEV 170
LGAIN 24
[ LKPHS 5
rfify ! W LKSIG 2221
| CSPED 18 Hz
! FILDC
! : FILDF
I

wwwnwmnmm:wmmmmmw‘lllWmmanimdmmmM‘\mwhu«M‘wMMMMMM.WMWMWu el i st

200 175 150 125 100 75 50 25
MENUF BCM
HOAY NG 0 ¥V 0 O 3 w - Y @ 2o a 0 OBNUC 13C
§O8&e X2 = & 9 s 8§ = g === 8 OFR 67.80 MHz
$9537 gddsg s & g z & € 535 % OBSET 135,00 KHz
SRR SE RRSEE =2 S = - = = = == = = 5200.00 Hz
| J I ‘ | PW1 5.50 usec
\ \ \ DEADT 30.00 useo
()] | PREDL 0.20000 msec
IWT 1,0000 msec
POINT 32768
SPO 32768
TIMES 50000
DUMMY 1
FREQU 18306.64 Hz
FLT 9150 Hz
DELAY 21.90 usec
ACQTM 1.7900 sec
PD 1.2100 sec
ADBIT 16
RGAIN 27
BF 0.92 Hz
T1 0.00
T2 0.00
T3 90.00
T4 100.00
EXMOD BCM
EXPCM Bilevel.complete.decoupling:Set
IRNUC 1H
IFR 270.05 MHz
IRSET 112.00 KHz
IRFIN 5800.00 Hz
IRRPW 45 usec
JRATN 11

5
[ DFILE NI-3-9-2 excessTBuOC1 13C 5
SE THS
| LKSET 64.40 KHz

LKFIN 76.0 Hz
| LKLEV 170
LGAIN 24
LKPHS 15
LKSIG 2221
CSPED 18 Hz
FILDC
FILDF

AV B N MUMMMMEM A Pk

i 1
14 130 125

Figure S1 (continued)
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Fig. S2. °C NMR simulation of 3" by GIAO/B3LYP/6-31G(d,p) in DMSO (IEFPCM).
TMS is 190.17 ppm by the same method, then the relative shielding of two sp’ carbons

(59C and51C) 1s 96.0 ppm.
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Fig. S3. CV curves and £, values for (a) 3+*PFs and (b)
N,N-dimethylpyrrolidiniumfullerene iodide (0.1 mM PhCN solution, with 0.1

M »Bu4PFg electrolyte).
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Fig. S4. HOMO orbital of 3" (BHandHLYP/6-31G(d), IEFPCM=toluene)



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

(b)

Fig. S5. (a) SEM image (magnified) from THF solution and (b) TEM image (magnified)
from MEOH solution
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Coordinates of the transition state geometry and the vibration mode of imaginary

frequency
Coodinates of TS

1 C -4.551

2 C -3.828

3 C -3.830

4 C -4.554

5 C -5.000

6 C -4.129

7 C -2.714

8 C -2.710

9 C -4.124
10 C -5.004
11 C -4.133
12 C -4.562
13 C -4.129
14 C -4.560
15 C -2.954
16 C -2.263
17 C -1.542
18 C -1.544
19 C -2.961
20 C -2.270
21 C -0.826
22 C -0.378
23 C -2.962
24 C -2.234
25 C -0.819
26 C -0.373
27 C -3.845
28 C -3.844
29 C -2.968
30 C -2.241
31 C -2.731
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34 C -2.278
35 C -0.855
36 C -0.130
37 C 0.742
38 C 0.739
39 C -0.862
40 C -0.138
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-2.306
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-0.681
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1.024
1.456
1.465
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-0.139
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-1.564
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-0.839
-0.144
1.944
1.024
-0.393
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1.020
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1.450
1.939
1.454
4.296
4.805
4.303
4.875
5.877
5.781
4.464
4.972
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6.080
3.764
4.666
6.983
6.272
4.889
5.906
4.485
5.795
6.302
5.000

-0.084
-1.048
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-1.309
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3.141
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0.687
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76 6 -0.01 0.06 0.05
77 6 -0.16 -0.01 -0.03

78 6 -0.21  0.03 -0.02
79 6 -0.08 0.07 0.03
80 6 -0.04 0.02 0.02
81 1 -0.17 -0.06 -0.03

82 1 -0.27  0.03 -0.05

83 1 -0.05 0.1 0.05
84 1 0.02 0.02 0.05
8 1 0.08 0.09 0.09
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