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1. HPLC trace of the crude reaction mixture of

dianionic

fullerobenzofuran 1a® with diethyl dibromomalonate
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Fig. S1 HPLC trace of the crude reaction mixture of dianionic fullerobenzofuran 1a*
with diethyl dibromomalonate. The mixture was eluted on a ZARBOX SIL column
(4.6>250 mm) with toluene at a flow rate of 1.0 mL/min with the detector wavelength

set at 326 nm.

2. 'H NMR and BC NMR spectra of compounds 2a-4a and 2b
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'H NMR (400 MHz, CDClIs) of compound 2a
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Expanded **C NMR (100 MHz, CDCIs) of compound 2a
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13C NMR (100 MHz, CDCls) of compound 3a
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Expanded **C NMR (100 MHz, CDCls) of compound 3a
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'H NMR (400 MHz, CDClI3) of compound 4a
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13C NMR (100 MHz, CDCls) of compound 4a
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Expanded **C NMR (100 MHz, CDCIs) of compound 4a
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13C NMR (100 MHz, CDCls3) of compound 2b
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Expanded **C NMR (100 MHz, CDCls) of compound 2b
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3. IH NMR spectrum of 3b and 4b mixture

'H NMR (400 MHz, CDCls) of 3b and 4b mixture
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4. UV-vis spectra of compounds 2a-4b
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UV-vis absorption of compound 3b and 4b mixture in CHCl;3
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5. Single-crystal X-ray crystallography of compound 2a

Brown block crystals of 2a were obtained by slow diffusion of CHCls/methanol
solution at 4 °C in a refrigerator. Single-crystal X-ray diffraction data were collected
on a diffractometer equipped with a CCD area detector using
graphite-monochromated Cu Ko radiation (1= 1.54184 A) in the scan range 8.68 < 2
6< 139.93< Using Olex2, the structure was solved with the ShelXS structure solution
program using Direct Methods and refined with the ShelXL refinement package using
Least Squares minimisation.

Fig. S2 ORTEP diagram for one enantiomer of 2a with thermal ellipsoids shown at 50%

S13



probability. The chloroform molecule was omitted for clarity.

Empirical formula
Formula weight
Temperature/K

Crystal system

Space group

alA

b/A

c/A

al ©

Bl

e

Volume/A3

Z

Pealc glcm3

w/mm?

F(000)

Crystal size/mm?
Radiation

260 range for data collection/<
Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?
Final R indexes [I1>=2¢ (1)]
Final R indexes [all data]
Largest diff. peak/hole/e A2

C74H1606°3CHCI3
1358.97

289(2)

monoclinic

P21/n

21.0174(6)

9.9144(2)

26.3443(8)

90

104.108(3)

90

5323.9(3)

4

1.695

4.878

2728.0

0.350 %0.320 =<0.210
CuKa (1 =1.54184)

8.676 to 139.928
-24<h<25,-3<k<11,-32<1<30
19282

9762 [Rint = 0.0298, Rsigma = 0.0511]
9762/18/852

1.093

R1=0.0977, wR2 = 0.2206
R1=0.1249, wR2 = 0.2410
1.19/-0.75
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6. Optimized xyz coordinates of compounds 2a-4a

Cartesian coordinates for 2a, 3a, and 4a obtained at the B3LYP/6-31G* level.

2a
0

OO0OO000O0000O000O000000O00000000000000000000000

-0.21255200
-0.31064900
-1.46900800
-2.79949000
-2.67835200
-1.27178000
1.14362400
1.97232900
0.98315400
1.08565000
-1.36432900
-3.18815400
-3.64751300
-3.54028100
-2.99350900
-2.07195400
-1.01179600
0.30015400
1.39968200
3.06550600
3.13377900
2.40765200
1.89993200
0.60162300
-0.41249200
-1.77739300
-2.37577700
-3.23529000
-2.42470600
-1.46929900
-1.70507800
-0.59001900
0.71685900
0.95933200
-0.01495200
-1.30922800
-2.20858100

1.94672900
1.95402000
1.52537300
1.27711600
1.26391100
1.52920000
1.63191000
1.59473600
1.64010200
0.81818700
0.67909800
-0.07840600
-1.15065200
-1.15028200
-0.07990900
-0.31498600
0.67838900
0.33398100
0.81479200
0.44109900
-0.47385100
-0.25607900
-1.38149900
-1.02048000
-1.97164000
-1.61180900
-2.73418500
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7. Comparison of calculated and experimental *H NMR spectra of
compounds 2a-4a
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Fig. S3 Comparison of the calculated *H NMR spectrum at the B97-2/def2-TZVP
level with the experimental *H NMR spectrum of compound 2a
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Fig. S4 Comparison of the calculated *H NMR spectrum at the B97-2/def2-TZVP
level with the experimental *H NMR spectrum of compound 3a

S22



%ff
s’.’z
4a
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3:5 3.0 0.0
*CHCl3 H.O0*
Lk M J
9!0 8!5 8{0 7!5 710 615 610 5{5 5{0 4!5 4!0 315 3!0 2.'5 2.|0 1 15 1 fO OTS pplm
Fig. S5 Comparison of the calculated *H NMR spectrum at the B97-2/def2-TZVP
level with experimental *H NMR spectrum of compound 4a
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Fig. S6 Comparison of the calculated *H NMR spectrum at the B3LYP/6-311++G
level with the experimental *H NMR spectrum of compound 2a
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Fig. S7 Comparison of the calculated *H NMR spectrum at the B3LYP/6-311++G
level with the experimental *H NMR spectrum of compound 3a
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Fig. S8 Comparison of the calculated *H NMR spectrum at the B3LYP/6-311++G
level with the experimental *H NMR spectrum of compound 4a
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0~ Hq (OCH3)

H7 (CHs)

) Hs (CHy)

O
O
I He (CHy)
Hg (CH3)
Table S1. Calculated *H NMR data at the B97-2/def2-TZVP level
Chemical Hg Hs He Hs Hs
Structure . Hi H, Hs
shifts (OCHs) (CHp) (CHy) (CHs) | (CHa)
4.18 1.61 1.50
4.39 4.30
d (calced) 7.98 7.09 6.99 3.92 1.49 1.45
2a 4.34 4.29
3.90 1.31 1.25
5(expt) | 7.64 | 6.73 | 6.85 3.93 441 4.41 1.363 | 1.362
4.22 1.88 1.70
4.66 4.55
8 (caled) | 7.90 | 7.14 | 7.10 3.98 1.79 1.56
3a 4,57 427
3.97 1.42 1.33
d(expt) | 759 | 6.74 | 6.98 3.97 | 4.65-4.55 4.46 1.53 1.41
4.22 1.72 1.49
455 4.34
5 (caled) | 830 | 7.22 | 7.04 3.94 1.59 1.34
da 4.50 4.23
3.93 1.42 1.22
d(expt) | 7.96 | 6.87 | 6.92 3.98 | 4.62-4.49 | 4.48-4.40 | 151 1.39
Table S2. Calculated 'H NMR data at the B3LYP/6-311++G level
Chemical Hs Hs Hs H- Hs
Structure ) Hi H, Hs
shifts (OCH3) (CHy) (CHy) (CHs) (CHs5)
4.41 1.74 1.80
4.59 4.46
8 (caled) | 815 | 7.30 | 7.16 413 1.70 1.69
2a 4.55 4.42
413 1.50 1.49
5(expt) | 7.64 | 6.73 | 6.85 3.93 4.41 4.41 1.363 | 1.362
4.47 2.11 1.94
4.93 4.74
8 (caled) | 812 | 7.32 | 7.40 4.23 2.07 1.79
3a 4.91 4.49
4.23 1.69 1.55
5(expt) | 759 | 6.74 | 6.98 3.97 | 4.65-4.55 4.46 1.53 1.41
4,55 1.90 1.72
4.63 4.59
5 (caled) | 857 | 7.40 | 7.32 4.21 1.77 1.61
4a 4.61 4.49
421 1.62 1.45
d(expt) | 7.96 | 6.87 | 6.92 3.98 |4.62-4.49 | 4.48-440 | 151 1.39
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Linear correlations between the experimental and calculated chemical shifts of 2a-4a
(Note: the calculated chemical shifts for the protons in the OCHs and OCH2CHs
moieties had been averaged for comparison).

2a at the B97-2/def2-TZVP level

8 - y =1.0407x - 0.0742
R =0.9985

6 (calcd)

3a at the B97-2/def2-TZVP level

8 - y =1.0275x + 0.02
R =0.9985
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4a at the B97-2/def2-TZVP level

y = 1.0495x - 0.1456
R =0.9986

3 4 5 6 7
o (expt)

6 (calcd)

2a at the B3LY6-311++G level

y = 1.0607x
R=0.9978
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3a at the B3LY6-311++G level

y=1.0247x + 0.2751
R=0.9988

6 (calcd)
N w > (6] [e)} ~ (o]

[EEN

4a at the B3LY6-311++G level

y =1.0536x + 0.059
R=0.9984

3 4 5 6 7 8
o (expt)
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