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Figure S1. Optimized unit cells for the MOFs with and without Ceo, except Rpy and
Cs0@Ryy, calculated with density functional theory (PBEsol/DZP/Pseudodojo). Color code:
H (white), C (gray), N(blue), O (red), S (green) and Zn (purple).
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Figure S2. Optimized electronic device structure for a cluster; Rsuir and Ceo@Rsuir. Front
view (top) and side view (bottom).
Table S1. Lattice parameters of the MOFs with and without Ceo.
MOF a(A) b(A) c(A) a(®) BC) 70)
Rpy 11.66 15.68 27.35 92.39 95.49 90.13
Rpyr 11.55 15.74 27.39 92.60 95.19 90.06
Rthiopyr 1151 15.60 27.89 92,51 94.74 90.20
Ramine 11.70 15.59 29.33 93.66 96.08 89.62
Rphen 11.64 15.59 29.91 92.40 95.65 90.11
Rsult 11.68 15.51 29.56 94.10 96.51 89.56
Ramine,biph 11.66 15.68 37.28 92.38 95.49 90.13
Roxy,biph 11.67 15.63 38.59 92.38 95.78 90.06
Rsulf biph 11.73 15.38 38.42 90.53 96.69 90.75
Ceo@Rpy 12.85 14.67 27.17 94.67 93.11 90.54
Coo@Rpyr 12.71 14.84 27.34 92.26 95.45 90.81
Cs0@Rithiopyr 12.71 14.56 27.74 91.04 92.36 90.29
Cs0@Ramine 12.93 14.46 29.03 95.36 94.82 89.67
Ce0@Rphen 13.04 14.31 28.81 96.25 94.55 89.65
Ce0@Rsult 13.17 14.20 29.55 97.21 96.49 89.31
Cos0@Ramine,biph 13.03 14.45 37.75 93.51 97.79 89.30
C60@Roxy,biph 12.94 14.37 37.43 94.67 96.93 89.25
Ce0@Rsuif biph 13.04 14.30 38.27 89.29 96.19 90.60
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Figure S3. Density of states of Ceo@Rpyr, Ceo0@Rphen and Cego@Roxy,biph (0Xygen-
functionalized materials) MOFs calculated using the PBE-D3 level. Fermi level energy is
indicated by &r.
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functionalized materials) MOFs calculated using the PBE-D3 level. Fermi level energy is
indicated by er.
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Figure S5. Band structure of the MOFs with and without Ceo calculated using the PBE-D3
level. Fermi level and band gap energy is indicated by er and Eg respectively. The space
group of the MOFs is P1. The calculations were performed along the XI'YALCBZ path of

the Brillouin zone. The x-coordinates of the high-symmetry points along this path are 0.00,

0.19, 0.32, 0.40, 0.58, 0.66, 0.81, and 0.99 A, respectively.
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Figure S6. Electronic absorption spectra of MOFs clusters calculated at the TPSSh/6-31G
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Table S2. Excited states, excitation wavelength (1), oscillator strengths (f) for model
Ceo@MOFs clusters obtained from TD-DFT calculations (TPSSh/6-31G).

Excited A
MOF
State  (nm)

f

Transition Involved

C60@ pr 1 2139

2 2064

6 1952

8 1910

28 889

346 413

C60@prr 1 7161

0.0001

0.0082

0.0284

0.0378

2.6075

2.2285

0.0015
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Table S3. Excited states, excitation wavelength (1), oscillator strengths (f) for model MOFs
without Ceo clusters obtained from TD-DFT calculations (TPSSh/6-31G).
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Table S4. Excited states, excitation wavelength (1), oscillator strengths (f) for porphyrin unit
of MOFs obtained from TD-DFT calculations (TPSSh/6-31G).
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Figure S7. Molecular structure of Ceo@Rpy-new. Color code: H (white), C (gray), N(blue), O
(red), and Zn (purple).
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