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2. NMR spectra of the synthesized compounds
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Figure S 1."H NMR spectrum of compouria
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Figure S 2.2*C NMR spectrum of compourh.
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Figure S 3.*H-"*C HSQC spectrum of compoufid.
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Figure S 4.*H-"*C HMBC spectrum of compourizh.
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Figure S 5."H NMR spectrum of compourb.
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Figure S 6.13C NMR spectrum of compourib.
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Figure S 7."H-"3C HSQC spectrum of compoug®.
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Figure S 10.°C NMR spectrum of compourik.
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Figure S 11.*H-"*C HSQC spectrum of compougd.
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Figure S 14.°C NMR spectrum of compourgh.
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Figure S 15."H NMR spectrum of compoungb.
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Figure S 16.2°C NMR spectrum of compourgb.
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Figure S 17.*H NMR spectrum of compounth.
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Figure S 20.*H NMR spectrum of compountb.
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Figure S 21.3°C NMR spectrum of compouritb.
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3. Mass spectra of the synthesized compounds
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Figure S 24.MALDI mass spectrum of the reaction mixture aftgntbesis ofla Inset: mass
range 1594-1600.
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Figure S 25.MALDI mass spectrum of compour# Inset: PSD spectrum of MM= 2a.
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Figure S 26.MALDI mass-spectrum of compouritb. Inset: mass range 1566-1572.
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Figure S 27.MALDI mass-spectrum of compourft. Inset: mass range 1678—-1684.
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Figure S 28.HRMS spectrum (ESI) of compouric
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Figure S 29.HRMS spectrum (ESI) of compourid.
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Figure S 31.HRMS spectrum (ESI) of compour3t.
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4. UV/Vis spectra of compounds la-c and 2a-c

b. 2a

400 500 600

400 500 600 700 800 900
%, nm

300 400 500 600 700 800 900 300 400 500 600 700 800 900

432

00 500 600 700 800 900

4
8
~ A, M

300 400 9500 600 700 800 900

A, nm A, M
Figure S 32.UV/Vis spectra of fulleropyrrolidine$a—1c and double-caged derivativeéa-2c
(solvent toluene, 290-950 nm range).
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5. Quantum chemical calculations

Figure S 33.Side views of two configurations of the DFT-optimizdouble-caged derivativ@a—c(the best conformation are shown)

9



Electronic Supplementary Material (ESI) for New Journal of Chemistry
This journal is © The Royal Society of Chemistry and The Centre National de la Recherche Scientifique 2013

Table S 1.Relative DFT energy values (PBE/TZ2P, kJ-Tadf various configurations of

double-caged derivativéa—2c (structures are shown on figures 34 at

P&

Configuration # 2a 2b 2C
1 (cis-1) 0 0 0
2 (without cyclobutane bridge 33.5 28.4 28.8

Table S 2.Experimental and DFT-calculated (PBE/TZ2%) chemical shifts foRa, 2b, 2c and
their C-symmetrical configurations #1 and #2 (for struetusee figures 34 at pafe9)

Scheme of carbon atom numeration

3¢ chemical shift
(Ppm)
Carbon Predicted for
Comp. . .
atom configuration
EXxp.
1 2
C(2 108.95| 109.0 101.
C(3) 84.65 87.5 80.3
C@4) 69.67 72.8 75.8
C(5) 71.86 67.2 54.7
2a C(6) 77.27 78.2| 148.(
C(10) 70.99 74.3| 133!
C(O) 168.11| 164.4 163.
O-CMg | 84.13 84.0 87.0
CHs 28.03 20.7 21.6
C(2) 108.35| 110.0 97.8
C(3) 84.48 87.8 79.4
C(4) 69.11 72.3 75.8
C(5) 71.73 68.7 54.1
2b C(6) 77.31 78.3| 148.3
C(10) 74.32 74.1| 133.4
C(O) 169.76| 165.1 162.7
O-CH, 61.55 60.3 58.6
CHs 14.09 7.1 5.3
C(2) 109.53| 109.4 97.9
C@3) 84.64 87.6 79.3
C4) 69.08 72.6 75.8
C(5) 71.86 67.6 54.1
2c C(6) - 78.3 | 148.3
C(10) - 74.1| 1334
C(0O) 169.93| 164.5 162.4
O-CH, 66.13 64.8 63.6
CHs 14.41 8.5 7.4
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Equation y=a+b*
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Figure S 34.Linear fitting of experimentat®C chemical shifts and DFT-calculated isotropic
shielding values (PBE/TZ2P) for related fulleremeivhtives (see Table S4 for details).
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Table S3. Experimental *C chemical shifts, DFT-calculated isotropic shiegfi values
(PBE/TZ2P) and predictedC chemical shifts for related fullerene derivatives

1°C chemical shift (ppm)
Compound Carbon . DFT predicted.

atom EXp. Isotropic Fitted

shielding value
C(2) 75.49 —94.2 75.49

Fpr-OtBu, la C(3) 76.55 —-89.0 76.7

Q C(a) 75.81 925 755
¥ C(5) 62.62 —107.5 62.62
N C(0) 168.5 —2.9 168.5

5 2 O—tBu | C_Me | 8373 —87.7 83.73

\ / CHs 28.27 —152.9 28.27
9/4—3\\7 C(6) 150.53 —20.6 150.53
\ 8/ s/ C(7) | 15353  —13.7 153.53
~. / C(8) 155.73 ~17.9 155.73
C(9) 153.85 ~13.9 153.85
C(2) 75.42 —94.8 75.42
Fpr-OEt, 1b C(3) 77.39 -88.7 77.39

Q C(4) 78.29 —92.6 78

H )J\ C(5) 63.3 ~107.2 63.3
PN C(0) 169.55 —2.8 169.55

5 2 O—FEt OCH, 61.92 —-112.4 61.92

\ / CH; 14.51 —166.7 14.51
9/4—3\\7 C(6) 151.02 —20.8 151.02
\ / S C(7) | 15339  —139 153.39
e/ C(8) 155.01 —17.8 155.01
C(9) 153.79 ~14.2 153.79
MeFP [S1] C(2) 69.97 -101.1 69.97
IL C(3) 71.07 —90.1 71.07

\2

/ C(6) 154.72 ~13.6 154.72
3\\7 C(7) 147.2 -17.4 147.2

N /6 CHs 41.48 ~135.1 41.48

C(2) 72.1 —94.7 72.1

Me,FPr-OEt [S2] C@3) 78.2 -87.9 78.2

0 C(4) 76.5 —85.8 76.5

H C(5) 70.6 —93.6 70.6

\ /N\ C(O) 169.2 —2.6 169.2
s 5 O——Ft OCH, 61.9 —112.4 61.9
\ / CHs(Et) 14.4 —166.7 14.4
M1 C(6) 151.3 —20.6 151.3
:9// \\7: c(7) 153.4 ~13.0 153.4
R /6 C(8) 153.3 ~17.9 153.3

g — C(9) 154 ~16.1 154
CHs(1) 28.2 —149.3 28.2
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CHi2) | 29.4 —147.0 29.4
[6,6]-C120[S3]
k c) 76.22 —91.1 79.8
—1
\2j c2) |151.42 177 150.6
X 7
C120CH2[S4]
c) 82.4 85.1 85.5
3
\2
/ \ c(2) 68.4 ~100.6 70.6
1
—
C(3),Ch | 59.9 _112.2 59.5
C120 [S4]
c(1) 78.9 _88.4 82.4
O
\/2 \
1
_— c(2) 99 69.7 100.4
C12d(CH2)2[S5] C() 74.93 —93.2 77.8
c(2) 63.52 ~104.2 67.2
C(3), Ch | 57.35 _113.7 58.0
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