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Fig. S1 Simulated UV-Vis electronic spectra of p-TMPyP under different conditions. The blue line
represents the single molecule using water dielectric constant values. The red line represents the p-
TMPyP single molecule that was geometrically optimised on the MMT surface and extracted for the
UV-Vis simulation; the values employed by the PCM dielectric constant mimicked the MMT
environment. The black line shows the experimental UV-Vis electronic spectrum of the TMPyP-MMT
(M. O. Senge, ECS Trans, 2015, 66, 1-10).
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Fig. S2 Simulated X-ray diffraction pattern of p-TMPyP intercalated into MMT without structural
optimisation (blue line), after structural optimisation in an anhydrous environment (green line), and
after structural optimisation with water molecules randomly located between the layers (red line).



Table S1 Average bond lengths between atoms in simulated Na-MMT structure.

Bond length (A)
Si-O (basal) 1.6489
Si-O (apical) 1.8250
Al-O 1.9142
Mg-O 2.0728
O-H 0.9753

Table S2 Optimised bond lengths (&) in p-TMPyP in a vacuum and adsorbed on (001) MMT

surface.
Bonds Bond length of p- Bond length of p-
TMPyP-vacuum TMPyP-MMT
Pyrroll C,-Cg 1.47 1.45
Pyrrol2 C,-Cg 1.44 1.42
Pyrrol3 C,-Cg 1.47 1.45
Pyrrol4 C,-Cg 1.44 1.42
(average valour) 1.46 1.44
Pyrroll C-Cpneso 1.41 1.43
Pyrrol2 Cy-Crneso 141 1.43
Pyrrol3 Cy-Cireso 1.41 1.43
Pyrrol4 Cy-Cpneso 141 1.43
(average valour) 1.41 1.43
Cg-Crneso 2.54 2.53
Cs-Crneso 2.55 2.54
Cg-Crneso 2.54 2.53
Cs-Crneso 2.55 2.54
(average valour) 2.55 2.54

Pyrrol2 H- Pyrrol4 H 2.22 2.42




Table S3. Optimised dihedral angles (°) of p-TMPyP in a vacuum and adsorbed on the (001)

MMT surface.
Bonds Dihedral angles of Dihedral angles of
p-TMPy-vacuum p-TMPyP-MMT

Pyrroll C,-Crneso-Co-Cg Pyrrol2 175.27 163.50

Pyrrol2 Cg-Cy-Crneso-Cy Pyrrol3 175.22 163.16

Pyrrol3 C,-Crneso-Co-Cg Pyrrold 175.27 165.56

Pyrrol4 Cg-Cy-Crneso-Cy Pyrroll 175.17 165.46

(average valour) 175.23 164.42
Methyl-pyridyl dihedral 1 64.27 44.30
Methyl-pyridyl dihedral 2 64.38 44.92
Methyl-pyridyl dihedral 3 63.78 43.88
Methyl-pyridyl dihedral 4 63.71 43.37

(average valour) 64.04 44.12

Table S4 Optimised bond lengths (A) of p-TMPyP on MMT, p-TMPyP intercalated into
anhydrous MMT, and p-TMPyP intercalated into hydrated MMT.

Bonds Bond length in p- Bond length in p- Bond length in p-
TMPyP on MMT  TMPyP intercalated TMPyP
into anhydrous intercalated into
MMT hydrated MMT
Pyrroll C,-Cg 1.44 1.45 1.42
Pyrrol2 C,-Cg 1.41 1.41 1.42
Pyrrol3 C,-Cs 1.44 1.45 1.42
Pyrrol4 C,-Cg 1.41 1.41 1.42
(average valour) 1.43 1.43 1.42
Pyrroll C-Cpneso 1.43 1.43 1.45
Pyrrol2 Cy-Crneso 1.43 1.44 1.45
Pyrrol3 Cy-Crneso 1.43 1.43 1.45
Pyrrol4 Cy-Ceso 1.43 1.44 1.44
(average valour) 1.43 1.44 1.45
Ce-Crneso 2.53 2.54 2.56
Cp-Crneso 2,54 2.54 2.55
Cp-Crneso 2.53 2.53 2.55
Ce-Crneso 2.54 2.54 2.52

(average valour) 2.54 2.54 2.55




Table S5. Optimised dihedral angles (°) of p-TMPyP on MMT, p-TMPyP intercalated into
anhydrous MMT, and p-TMPyP intercalated into hydrated MMT.

Bonds Dihedral Dihedral angles of p-  Dihedral angles of p-
angles of p- TMPyP intercalated = TMPyP intercalated
TMPyP on into anhydrous MMT into hydrated MMT
MMT

Pyrroll Cy-Cineso-Co-Cp Pyrrol2 159.63 159.43 150.68

Pyrrol2 Cg-Cy-Crneso-Cq Pyrrol3 159.85 160.53 160.58

Pyrrol3 Cy-Cieso-Co-Cp Pyrrold 161.60 158.11 144.89

Pyrrol4 Cg-Co-Crneso-Cq Pyrroll 161.94 159.12 149.35

(average valour) 161.38 159.30 151.38

Methyl-pyridyl dihedral 1 43.39 41.12 34.97

Methyl-pyridyl dihedral 2 43.53 41.94 39.49

Methyl-pyridyl dihedral 3 42.76 40.11 35.89

Methyl-pyridyl dihedral 4 42.75 39.44 44.15

(average valour) 43.10 40.65 38.63

Table S6 Optimised bond lengths (&) m-TMPyP intercalated into anhydrous MMT and m-
TMPyP intercalated into hydrated MMT.

Bonds Bond length in m- Bond length in m-
TMPyP intercalated TMPyP intercalated
into anhydrous MMT  into hydrated MMT

Pyrroll C,-Cg 1.47 1.43

Pyrrol2 C,-Cg 1.44 1.43

Pyrrol3 C,-Cg 1.47 1.44

Pyrrol4 C,-Cs 1.44 1.43

(average valour) 1.46 1.43

Pyrroll C4-Crneso 1.41 1.44

Pyrrol2 C4-Crneso 1.41 1.42

Pyrrol3 Cq-Cpeso 1.41 1.44

Pyrrol4 Cy-Cireso 1.41 1.42

(average valour) 1.41 1.43

Cp-Crneso 2.54 2.52

Cp-Crneso 2.55 2.55

Cs-Crneso 2.54 2.54

Cp-Crmeso 2.55 2.55

(average valour) 2.55 2.54




Table S7 Optimised dihedral angles (°) of m-TMPyP intercalated into anhydrous MMT and
m-TMPyP intercalated into hydrated MMT.

Bonds Dihedral angles of Dihedral angles of
m-TMPyP in m-TMPyP
intercalated into intercalated into
anhydrous MMT hydrated MMT

Pyrroll C,-Ceso-Co-Cp Pyrrol2 175.27 171.92

Pyrrol2 Cp-Cy-Crneso-Cq Pyrrol3 175.17 170.80

Pyrrol3 C,-Cieso-Co-Cg Pyrrol4 175.27 163.57

Pyrrol4 Cg-Cy-Crneso-Cy Pyrroll 175.22 156.86

(average valour) 175.23 165.79

Methyl-pyridyl dihedral 1 63.61 51.57

Methyl-pyridyl dihedral 2 63.78 46.05

Methyl-pyridyl dihedral 3 64.27 63.25

Methyl-pyridyl dihedral 4 64.38 60.86

(average valour) 64.01 55.43

Video - The relaxation of the p-TMPyP intercalated into MMT
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