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Figure S1. HPLC profiles of the reaction mixtures for photochemical reactions of (a)

La,@C,, with 1 and (b) Ce,@C,, with 1. Conditions: column, Buckyprep (4.6 mm x

250 mm i.d.); eluent, toluene 1.0 mL/min.
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Figure S2. (a) HPLC profiles of 2. Conditions: column, Buckyprep (4.6 mm x 250 mm
1.d.); eluent, toluene 1.0 mL/min. (b) MALDI-TOF mass spectrum of 2.
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Figure S3. MALDI-TOF mass spectrum of ’C —enriched Ce,@Csy,.
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Figure S4. (a) HPLC profiles of *C-eniched 3. Conditions: column, Buckyprep (4.6 mm
x 250 mm i.d.); eluent, toluene 1.0 mL/min. (b) MALDI-TOF mass spectrum of “C-

enriched 2.
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Figure S5. Cyclic and differential pulse voltammogram of 2.
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Figure S6. Cyclic and differential pulse voltammogram of 3.
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Figure S7. HMQC NMR spectrum of 2 in C,D,Cl,/CS, at 303 K.
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Figure S8. "C NMR spectrum of 2 in C,D,Cl,/CS, at 303 K. The signals marked by
blue, red, orange and green solid circles are due to the sp>-carbon atoms on the cage,
sp’-carbon atoms on the addition position of the cage, spiro carbon on the Ad group, and

the other carbon atoms on the Ad group, respectively.
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Figure S9. Line-fitting plot; chemical shift vs. 7' of 3.
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Figure S10. Line-fitting plot; chemical shift vs. 7 of 3.

Figure S11. The electrostatic potential map of [Cg,(Ad)]°.
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Table S1. Summary of Crystallographic Data of 2 at 103, 133, 188, and 273 K

Temperature 103 K 133K 188 K 273 K

Formula CyH Cl,La, CyH Cl,La, CyH Cl,La, CyH sClLLa,

formula weight 1519.82 1519.82 1519.82 1519.82

wavelength, A 0.71075 0.71075 0.71075 0.71075

crystal system Orthorhombic Orthorhombic Orthorhombic Orthorhombic

space group Pbca Pbca Pbca Pbca

a,A 21.944(3) 21.958(3) 21.966(3) 22.031(3)

b,A 22.017(2) 22.035(2) 22.066(3) 22.122(3)

c,A 20.452(2) 20.4625(17) 20.473(2) 20.498(2)

a,deg 90.00 90.00 90.00 90.00

p,deg 90.00 90.00 90.00 90.00

y, deg 90.00 90.00 90.00 90.00

Volume, A’ 9881(2) 9900.8(17) 9924(2) 9990(2)

Z 8 8 8 8

D .., Mg/m® 2.043 2.039 2.035 2.021

Absorption coefficient 1.884 1.880 1.876 1.864

F (000) 5936 5936 5936 5936

0 range, deg 3.09 to 27.49 3.09 to 27.42 3.09 to 27.48 3.08 to 27.48

Limiting indices 28<=h <=28 -28<=h <=28 -28<=h <=28 -27<=h <=28
23<=k <=28 -24<=k <=28 -23<=k <=28 -24<=k <=28
25<=1 <=26 -26<=[ <=26 -25<=1 <=26 -26<=[ <=26

Reflections collected 77189 89327 77851 67464

Independent reflections 11216 11244 11266 11273

data / restraints / parameters 11216 /834 /909 11244/834/909 11266 /834/909 11273 /834 /901

R .. 0.0784 0.0796 0.0783 0.0858

R [I >20()] 0.0602 0.0590 0.0593 0.0746

wR , [I >20(I)] 0.1631 0.1609 0.1582 0.1800

R | [all data] 0.0806 0.0757 0.0843 0.1178

WR , [all data] 0.1714 0.1680 0.1675 0.1945

GOFon F * 1.218 1.232 1.148 1.192

max, min peaks, e/A’ 3.904, -1.304 3.918,-1.220 2.086, -1.407 3.559,-0.894
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Table S2 Total Energies (Hartree) and Cartesian Coordinates (A) of La,@C,,(Ad)

Structure a

Total energy = -3500.43798213
La -0.005210 1.220627 0.000000
La 0.018793 -2.684743 0.000000
C 3.292665 1.072103 1.446665
C 2.660931 0.735452 2.670578
C 2.646974 -0.618950 3.133972
C 1.414880 -0.824091 3.849761
C0.739216 -2.078949 3.804767
C 3.977643 0.059428 0.720363
C 3.943807 -1.301504 1.167690
C 3.239084 -1.660724 2.351998
C 2.597752 -2.944976 2.365747
C 1.368080 -3.150894 3.080716
C 3.926406 -2.151183 0.000000
C 3.227866 -3.387808 0.000000
C 2.605509 -3.810400 1.223350
C -3.281798 -2.807758 1.460741
C -2.673941 -2.442874 2.696998
C 1.433027 1.393426 3.085301
C -1.450978 -3.075259 3.141676
C -2.658251 -1.081357 3.142229
C0.673144 0.405601 3.816168
C -0.682782 -2.079659 3.856003
C-1.423789 -0.851152 3.851011
C -0.743867 0.403125 3.766742
C2.714747 2.158262 0.717711
C -2.660236 -3.875843 0.718338
C -3.968145 -1.801696 0.722621
C 1.607837 2.958767 1.189190
C -1.483491 -4.570003 1.178055
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C -3.950538 -0.436709 1.167574
C0.834324 2.474762 2.352777
C -0.825590 -4.108365 2.388454
C -3.245113 -0.058166 2.345366
C -0.636886 2.531166 2.362995
C0.611755 -4.162042 2.400025
C-2.601758 1.225010 2.343747
C-1.364847 1.468567 3.030188
C 1.059931 3.621157 0.000000
C-0.734212 -5.041454 0.000000
C -3.951150 0.412008 0.000000
C-1.111354 3.643976 0.000000
C0.744917 -5.052637 0.000000
C -3.286792 1.663177 0.000000
C-1.511787 2.974501 1.228218
C 1.379800 -4.599469 1.228511
C -2.655742 2.089074 1.216275
C -0.010034 4.686554 0.000000
C 0.003024 5.608462 1.258910
C 1.272084 6.487920 1.250278
C 1.282744 7.387464 0.000000
C -1.240774 7.412703 0.000000
C -1.247990 6.513905 1.251183
C 0.029867 8.288089 0.000000
H -0.003097 5.001159 2.166715
H 1.284401 7.099136 2.162304
H 2.173769 5.862388 1.277479
H 2.187313 8.008863 0.000000
H -2.132573 8.052320 0.000000
H -2.162401 5.906753 1.279317
H -1.248194 7.125987 2.162633
H 0.036266 8.942980 0.882201
C 3.292665 1.072103 -1.446665
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C 2.660931 0.735452 -2.670578
C 2.646974 -0.618950 -3.133972
C 1.414880 -0.824091 -3.849761
C0.739216 -2.078949 -3.804767
C 3.977643 0.059428 -0.720363
C 3.943807 -1.301504 -1.167690
C 3.239084 -1.660724 -2.351998
C 2.597752 -2.944976 -2.365747
C 1.368080 -3.150894 -3.080716
C 2.605509 -3.810400 -1.223350
C -3.281798 -2.807758 -1.460741
C -2.673941 -2.442874 -2.696998
C 1.433027 1.393426 -3.085301
C -1.450978 -3.075259 -3.141676
C -2.658251 -1.081357 -3.142229
C0.673144 0.405601 -3.816168
C -0.682782 -2.079659 -3.856003
C-1.423789 -0.851152 -3.851011
C -0.743867 0.403125 -3.766742
C2.714747 2.158262 -0.717711
C -2.660236 -3.875843 -0.718338
C -3.968145 -1.801696 -0.722621
C 1.6078372.958767 -1.189190
C -1.483491 -4.570003 -1.178055
C -3.950538 -0.436709 -1.167574
C0.834324 2.474762 -2.352777
C -0.825590 -4.108365 -2.388454
C -3.245113 -0.058166 -2.345366
C -0.636886 2.531166 -2.362995
C0.611755 -4.162042 -2.400025
C-2.601758 1.225010 -2.343747
C-1.364847 1.468567 -3.030188
C-1.511787 2.974501 -1.228218
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C 1.379800 -4.599469 -1.228511
C -2.655742 2.089074 -1.216275
C 0.003024 5.608462 -1.258910
C 1.272084 6.487920 -1.250278
C -1.247990 6.513905 -1.251183
H -0.003097 5.001159 -2.166715
H 1.284401 7.099136 -2.162304
H2.173769 5.862388 -1.277479
H -2.162401 5.906753 -1.279317
H -1.248194 7.125987 -2.162633
H 0.036266 8.942980 -0.882201

Structure b

Total energy = -3500.40264465
La -0.003530 -0.795828 1.846157
La -0.003530 -0.795828 -1.846157
C 3.274832 1.066998 1.431793

C 2.622760 0.711645 2.659147

C 2.624568 -0.638532 3.143287
C 1.439425 -0.834176 3.955313
C 0.765488 -2.130862 3.937068
C 3.957072 0.046829 0.716808

C 3.931684 -1.320544 1.167118
C 3.235161 -1.686852 2.353999
C 2.603058 -2.962410 2.387848
C 1.364975 -3.155427 3.123296
C 3.910911 -2.165642 0.000000
C 3.195244 -3.397657 0.000000
C 2.579714 -3.805516 1.227702
C -3.281867 -2.765007 1.445455
C -2.640657 -2.385461 2.682241
C 1.432817 1.380808 3.100558
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C -1.449825 -3.033657 3.149883
C -2.637299 -1.029756 3.147916
C0.686611 0.450622 3.938740
C -0.691945 -2.090315 3.956698
C -1.445298 -0.809188 3.953557
C-0.771451 0.489308 3.922120
C 2.714795 2.149572 0.715889
C -2.705832 -3.843881 0.719448
C -3.957703 -1.745739 0.719358
C 1.577484 2.908523 1.174947
C-1.497333 -4.488144 1.166904
C -3.941564 -0.374840 1.166246
C0.839922 2.454175 2.310809
C -0.833546 -4.068529 2.355289
C -3.240943 0.003529 2.346853
C -0.604897 2.519378 2.340161
C 0.589086 -4.138244 2.387308
C -2.597339 1.274468 2.364515
C -1.357093 1.496646 3.079811
C 1.022244 3.566245 0.000000
C -0.750024 -4.881636 0.000000
C -3.932405 0.469751 0.000000
C -0.952513 3.550528 0.000000
C0.675114 -4.863754 0.000000
C -3.228650 1.706156 0.000000
C -1.410466 2.920544 1.220396
C 1.334205 -4.528921 1.226929
C -2.597659 2.112750 1.214698
C 0.033211 4.688440 0.000000
C 0.030662 5.596801 1.259039
C 1.286607 6.495114 1.250936
C 1.282371 7.394364 0.000000
C -1.242764 7.378616 0.000000
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C-1.235497 6.480594 1.252318
C0.014376 8.274194 0.000000
H 0.034931 4.986384 2.164837
H 1.293246 7.107902 2.162311

H 2.194352 5.878700 1.274809
H 2.176046 8.031914 0.000000
H -2.144148 8.005209 0.000000
H -2.136378 5.854021 1.278314
H -1.248789 7.094892 2.162558
H 0.010304 8.929100 0.882440

C 3.274832 1.066998 -1.431793
C 2.622760 0.711645 -2.659147
C 2.624568 -0.638532 -3.143287
C 1.439425 -0.834176 -3.955313
C0.765488 -2.130862 -3.937068
C 3.957072 0.046829 -0.716808
C 3.931684 -1.320544 -1.167118
C 3.235161 -1.686852 -2.353999
C 2.603058 -2.962410 -2.387848
C 1.364975 -3.155427 -3.123296
C2.579714 -3.805516 -1.227702
C -3.281867 -2.765007 -1.445455
C -2.640657 -2.385461 -2.682241
C 1.432817 1.380808 -3.100558
C -1.449825 -3.033657 -3.149883
C -2.637299 -1.029756 -3.147916
C0.686611 0.450622 -3.938740
C -0.691945 -2.090315 -3.956698
C -1.445298 -0.809188 -3.953557
C-0.771451 0.489308 -3.922120
C 2.714795 2.149572 -0.715889
C -2.705832 -3.843881 -0.719448
C -3.957703 -1.745739 -0.719358
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C 1.577484 2.908523 -1.174947
C-1.497333 -4.488144 -1.166904
C -3.941564 -0.374840 -1.166246
C0.839922 2.454175 -2.310809
C -0.833546 -4.068529 -2.355289
C -3.240943 0.003529 -2.346853
C -0.604897 2.519378 -2.340161
C 0.589086 -4.138244 -2.387308
C -2.597339 1.274468 -2.364515
C-1.357093 1.496646 -3.079811
C -1.410466 2.920544 -1.220396
C 1.334205 -4.528921 -1.226929
C-2.597659 2.112750 -1.214698
C 0.030662 5.596801 -1.259039
C 1.286607 6.495114 -1.250936
C -1.235497 6.480594 -1.252318
H 0.034931 4.986384 -2.164837
H 1.293246 7.107902 -2.162311
H 2.194352 5.878700 -1.274809
H -2.136378 5.854021 -1.278314
H -1.248789 7.094892 -2.162558
H 0.010304 8.929100 -0.882440

Structure ¢

Total energy = -3500.29013654
La 1.7750000  -2.7500000
La -1.8580000  -2.7500000
3.2270000  -0.9530000
2.5980000  -1.3110000
2.6020000  -2.6580000
1.4350000  -2.8570000
0.7630000  -4.1420000

ool ONNO NN

0.0000000

0.0000000
1.4190000
2.6470000
3.1250000
3.9360000
3.9090000
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OO0 a0a0a00a00a000000000000000n00n0n0nanan

3.9020000
3.8850000
3.2030000
2.5840000
1.3560000
3.8650000
3.1650000
2.5590000
-3.2480000
-2.6180000
1.4290000
-1.4340000
-2.6220000
0.6810000
-0.6850000
-1.4390000
-0.7730000
2.6640000
-2.6770000
-3.9160000
1.5210000
-1.4770000
-3.8950000
0.8420000
-0.8220000
-3.2180000
-0.5990000
0.5860000
-2.5750000
-1.3510000
0.8900000
-0.7360000
-3.8790000

-1.9620000
-3.3220000
-3.6910000
-4.9560000
-5.1500000
-4.1580000
-5.3840000
-5.7890000
-4.7620000
-4.3880000
-0.6520000
-5.0330000
-3.0490000
-1.5810000
-4.1040000
-2.8310000
-1.5400000
0.1150000
-5.8280000
-3.7560000
0.8280000
-6.4690000
-2.3950000
0.4040000
-6.0560000
-2.0250000
0.4560000
-6.1250000
-0.7650000
-0.5530000
1.4520000
-6.8560000
-1.5540000

0.7020000
1.1520000
2.3310000
2.3650000
3.0970000
0.0000000
0.0000000
1.2090000
1.4290000
2.6600000
3.1040000
3.1250000
3.1310000
3.9360000
3.9310000
3.9440000
3.9350000
0.7090000
0.7060000
0.7080000
1.1730000
1.1520000
1.1540000
2.3160000
2.3320000
2.3310000
2.3360000
2.3640000
2.3500000
3.0820000
0.0000000
0.0000000
0.0000000
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-0.8240000
0.6750000
-3.1770000
-1.3510000
1.3260000
-2.5550000
0.0210000
0.0200000
1.2740000
1.2680000
-1.2540000
-1.2460000
0.0010000
0.0230000
1.2780000
2.1690000
2.1500000
-2.1450000
-2.1320000
-1.2580000
-0.0040000
3.2270000
2.5980000
2.6020000
1.4350000
0.7630000
3.9020000
3.8850000
3.2030000
2.5840000
1.3560000
2.5590000
-3.2480000

1.4330000
-6.8390000
-0.3390000
0.8290000
-6.5100000
0.0630000
2.6770000
3.5460000
4.4420000
5.3370000
5.3190000
4.4250000
6.2150000
2.9320000
5.0540000
3.8270000
5.9680000
5.9370000
3.7980000
5.0380000
6.8560000
-0.9530000
-1.3110000
-2.6580000
-2.8570000
-4.1420000
-1.9620000
-3.3220000
-3.6910000
-4.9560000
-5.1500000
-5.7890000
-4.7620000

0.0000000
0.0000000
0.0000000
1.2180000
1.2090000
1.2050000
0.0000000
1.2530000
1.2440000
0.0000000
0.0000000
1.2460000
0.0000000
2.1410000
2.1410000
1.2600000
0.0000000
0.0000000
1.2650000
2.1410000
0.8690000
-1.4190000
-2.6470000
-3.1250000
-3.9360000
-3.9090000
-0.7020000
-1.1520000
-2.3310000
-2.3650000
-3.0970000
-1.2090000
-1.4290000
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-2.6180000
1.4290000
-1.4340000
-2.6220000
0.6810000
-0.6850000
-1.4390000
-0.7730000
2.6640000
-2.6770000
-3.9160000
1.5210000
-1.4770000
-3.8950000
0.8420000
-0.8220000
-3.2180000
-0.5990000
0.5860000
-2.5750000
-1.3510000
-1.3510000
1.3260000
-2.5550000
0.0200000
1.2740000
-1.2460000
0.0230000
1.2780000
2.1690000
-2.1320000
-1.2580000
-0.0040000

-4.3880000
-0.6520000
-5.0330000
-3.0490000
-1.5810000
-4.1040000
-2.8310000
-1.5400000
0.1150000
-5.8280000
-3.7560000
0.8280000
-6.4690000
-2.3950000
0.4040000
-6.0560000
-2.0250000
0.4560000
-6.1250000
-0.7650000
-0.5530000
0.8290000
-6.5100000
0.0630000
3.5460000
4.4420000
4.4250000
2.9320000
5.0540000
3.8270000
3.7980000
5.0380000
6.8560000

-2.6600000
-3.1040000
-3.1250000
-3.1310000
-3.9360000
-3.9310000
-3.9440000
-3.9350000
-0.7090000
-0.7060000
-0.7080000
-1.1730000
-1.1520000
-1.1540000
-2.3160000
-2.3320000
-2.3310000
-2.3360000
-2.3640000
-2.3500000
-3.0820000
-1.2180000
-1.2090000
-1.2050000
-1.2530000
-1.2440000
-1.2460000
-2.1410000
-2.1410000
-1.2600000
-1.2650000
-2.1410000
-0.8690000
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