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TABLE S1: Selected Interatomic Distanses (pm) for H,Pc

B3LYP/6-311++G**“ B3LYP/cc-pVTZ

trans(Don) TS(Cy) TS(Dyy) cis(Cyy) trans(Dsy) cis(Cyy)

NI--N2 281.23 305.88 244.65 303.45 281.00 303.44
NI1--N3 404.78  398.75 395.21 399.02 404.74 398.70
N2--N4 390.52  393.44 395.21 399.02 389.92 398.70
N3--N4 281.23 301.64 244.65 294.65 281.00 294.27
H57--H58 202.29  210.92 278.56 189.00 202.88 189.57
N1-H57 101.24 102.42 128.98 102.76 100.93 102.43
N2-H58 127.97 128.98 102.76 102.43
N3-H58 101.24 133.37 128.98 100.93

C21-H37 108.30 108.30 108.29 108.30 108.06 108.06
C23-H39 108.41 108.34 108.31 108.40 108.07 108.06
C29-H45 108.33 108.45 108.45 108.30 108.17 108.16
C31-H47 108.43 108.43 108.41 108.41 108.19 108.17
NI-C5 137.66 137.31 137.16 137.72 137.32 137.35
N1-Cé6 137.66 137.63 137.43 138.37 137.32 137.99
N2-C7 136.27 136.41 137.43 138.37 135.98 137.99
N2-C8 136.29 135.08 137.16 137.72 135.98 137.35
N3-C9 137.66 137.77 137.16 136.20 137.32 135.90
N3-C10 137.66 137.34 137.43 135.78 137.32 135.47
N4-C11 136.29 137.62 137.43 135.78 135.98 135.47
N4-C12 136.29 138.56 137.16 136.20 135.98 135.90
C5-C13 145.20 145.12 146.38 144.53 144.92 144.24
Co6-Cl14 145.20 144.69 145.09 144.98 144.92 144.770
C7-C15 146.63 146.65 145.09 144.98 146.37 144.70
C8-C16 146.63 147.28 146.38 144.53 146.37 144.24
C9-C17 145.20 146.89 146.38 146.81 144.92 146.55
C10-C18 145.20 145.36 145.09 147.68 144.92 147.39
C11-C19 146.63 144.75 145.09 147.68 146.37 147.39
C12-C20 146.63 145.90 146.38 146.81 146.37 146.55
C13-C14 141.17 141.35 140.48 141.31 140.85 140.99
C15-C16 140.27 140.38 140.48 141.31 139.92 140.99
C17-C18 141.17 140.18 140.48 140.23 140.85 139.88
C19-C20 140.27 140.40 140.48 140.23 139.92 139.88
C13-C21 139.61 139.71 139.39 139.76 139.24 139.40
C14-C22 139.61 139.72 139.43 139.81 139.24 139.43
C15-C23 139.14 139.06 139.43 139.81 138.75 139.43
Cl16-C24 139.14 139.01 139.39 139.76 138.75 139.40



C17-C25 139.61 139.26 139.39 138.98 139.24 138.59

C18-C26 139.61 139.32 139.43 138.95 139.24 138.54
C19-C27 139.14 139.56 139.43 138.95 138.75 138.54
C20-C28 139.14 139.56 139.39 138.98 138.75 138.59
C21-C29 138.91 138.83 139.18 138.77 138.53 138.37
C22-C30 138.91 138.82 139.15 138.78 138.53 138.39
C23-C31 139.49 139.59 139.15 138.78 139.13 138.39
C24-C32 139.49 139.61 139.18 138.77 139.13 138.37
C25-C33 138.90 139.30 139.18 139.66 138.53 139.29
C26-C34 138.90 139.27 139.15 139.68 138.53 139.31
C27-C35 139.49 139.02 139.15 139.68 139.13 139.31
C28-C36 139.49 139.05 139.18 139.66 139.13 139.29
C29-C30 140.84 140.95 140.64 141.00 141.00 140.62
C31-C32 140.35 140.25 140.64 141.00 139.95 140.62
C33-C34 140.84 140.54 140.64 140.18 140.47 139.78
C35-C35 140.35 140.79 140.64 140.18 139.95 139.78
C6-N53 131.50 132.17 132.71 131.73 131.20 131.44
C7-N53 133.37 133.16 132.71 131.73 133.09 131.44
C8-N54 133.37 132.76 131.89 132.29 133.09 132.03
C9-N54 131.50 131.89 131.89 133.20 131.20 132.93
C10-N55 131.50 132.45 132.71 132.74 131.20 132.46
C11-N55 133.37 132.85 132.71 132.74 133.09 132.46
C12-N56 133.37 132.10 131.89 133.20 133.09 132.93
C5-N56 131.50 131.43 131.89 132.29 131.20 132.03

“ Energies (hartree). trans (Dap): Electronic (Ee)) = -1668.730803, zero-point correction (E,) =
0.433825, termal correction to Gibbs free energy (Eg) = 0.377977; cis(Cay): Eeq =
-1668.716240, E, =0.433045, Eg = 0.376696; TS(Cs): E¢ = -1668.706365; TS(Day):

Eo = -1668.694321. ? trans(Day): Ee = -1668.877707, cis(Cay): Ee = -1668.863517



TABLE S2: Selected Bond Angles (degree) for H,Pc

B3LYP/6-311++G** B3LYP/cc-pVTZ

trans(Doy)  TS(Cy) TS(Day) cis(Cyy) trans(Doyp)  cis(Coy)

C5-N1-C6 112.53 112.25 108.78 112.06 112.61 112.15
C7-N2-C8 107.21 107.82 108.78 112.06 107.31 112.15
C9-N3-C10 112.53 108.37 108.78 107.84 112.61 107.94
C11-N4-C12 107.21 108.39 108.78 107.84 107.31 107.94
C6-N53-C7 124.10 120.78 118.35 128.27 124.25 128.52
C8-N54-C9 124.10 127.27 128.96 121.40 124.25 121.52

C10-N55-C11 124.10 118.82 118.35 126.13 124.25 126.28
C12-N56-C5 124.10 128.48 128.96 121.40 124.25 121.52

N1-C5-C13 106.14 106.20 108.39 106.77 106.09 106.74
N1-C5-C14 106.14 106.65 109.85 105.92 106.09 105.87
N2-C7-C15 110.74 110.60 109.86 105.92 110.66 105.87
N2-C8-C16 110.74 110.40 108.39 106.77 110.66 106.74
N3-C9-C17 106.14 108.33 108.39 110.80 106.09 110.71

N3-C10-C18 106.14 110.34 109.85 110.00 106.09 109.94
N4-C11-C19 110.74 109.98 109.85 110.00 110.66 109.94
N4-C12-C20 110.74 108.20 108.39 110.80 110.66 110.71

C5-C13-C14 107.60 107.72 107.21 107.25 107.60 107.24
C6-C14-C13 107.60 107.19 105.78 108.00 107.60 108.01
C7-C15-C16 105.66 105.36 105.78 108.00 105.68 108.01
C8-C16-C15 105.66 105.82 107.21 107.25 105.68 107.24
C9-C17-C18 107.60 107.37 107.21 105.29 107.60 105.33
C10-C18-C17 107.60 105.59 105.78 106.07 107.60 106.09
C11-C19-C20 105.66 105.97 105.78 106.07 105.68 106.09
C12-C20-C19 105.66 107.45 107.21 105.25 105.68 105.33

C13-C14-C22 120.97 121.00 121.32 120.75 120.94 120.73
C14-C13-C21 120.97 120.83 120.98 121.06 120.94 121.03
C15-C16-C24 121.23 121.16 120.98 121.06 121.21 121.03
C16-C15-C23 121.23 121.28 121.32 120.75 121.21 120.73
C17-C18-C26 120.97 121.45 121.32 121.15 120.94 121.14
C18-C17-C25 120.97 121.04 120.98 121.38 120.94 121.34
C19-C20-C28 121.23 120.92 120.98 121.38 121.21 121.34
C20-C19-C27 121.23 121.37 121.32 121.15 121.21 121.14

C13-C21-C29 117.81 117.88 117.75 117.83 117.85 117.87
C14-C22-C30 117.81 117.82 117.60 117.90 117.85 117.93
C15-C23-C31 117.65 117.64 117.60 117.90 117.69 117.93
C16-C24-C32 117.65 117.71 117.75 117.83 117.69 117.87



C17-C25-C33
C18-C26-C34
C20-C28-C36

C21-C29-C30
C22-C30-C29
C23-C31-C32
C24-C32-C31
C25-C33-C34
C26-C34-C33
C27-C35-C36
C28-C36-C35

C5-N1-N57

117.81
117.81
117.65

121.22
121.22
121.12
121.12
121.22
121.22
121.12
121.12

123.74

117.69
117.51
117.74

121.26
121.21
121.11
121.11
121.19
121.12
121.11
121.25

129.98

117.75
117.60
117.75

121.20
121.15
121.15
121.20
121.20
121.15
121.15
121.20

146.22

117.59
117.69
117.59

121.16
121.30
121.30
121.16
121.08
121.11
121.11
121.08

115.66

117.85
117.85
117.69

121.21
121.21
121.11
121.11
121.21
121.21
121.11
121.11

123.69

117.63
117.72
117.63

121.15
121.29
121.29
121.15
121.07
121.10
121.10
121.08

115.60



TABLE S3: Calculated Vibrational Frequencies (cm'l), IR Intensities (km/mol) and Raman Intensities (A"/amu) for trans
and cis Isomers of H,Pc

trans cis trans cis

Nosym freq IR Raman sym freq IR Raman No sym freq IR Raman sym freq IR Raman

I A, 3602 O 12 A, 3323 187 39 8 B3, 978 2 0 B, 977 2 0
2 B, 3544 131 0 By 3274 24 11 86 By, 978 0 O A, 976 0 O
3 A, 3203 0 784 Ay 3202 19 745 87 Bz, 971 2 0 B, 972 2 O
4 By, 3203 40 0 By 3201 22 38 88 B, 971 0 O A, 971 0 O
5 By 3200 9 0 Ay 3199 6 171 890 Bz, 905 0 2 A 939 6 38
6 Bs, 3200 O 173 B, 3198 3 1 9 A, 892 0 O B, 84 0 O
7 A, 3198 0 713 Ay 3198 31 594 91 By, 892 0 O A, 84 0 O
8 By, 3198 49 0 B, 3198 14 29 92 By, 891 59 0 B, 888 1 0
9 By, 3195 13 0 Ay 3194 0 211 93 B 890 0 O A, 87 0 O
10 B3, 3195 0 168 B, 3194 15 12 94 A, 80 0 O B, 83 18 0
11 A, 3184 0 701 Ay 3183 14 353 95 By, 85 0 O Ay 872 4 44
12 By, 3184 31 0 B, 3183 15 343 96 B3, 841 0 1 B, 854 1 5
13 A, 3181 0 661 A, 3180 23 326 97 A, 810 0 172 B, 851 78 1
14 B,, 3181 37 0 B, 3180 16 337 98 B3, 809 44 O A; 808 4 101
15 B3, 3171 0 229 Ay 3169 5 218 99 By, 804 2 O A, 805 0 7
16 By, 3171 7 0 B, 3169 2 1 100 By 799 8 O B, 803 8 1
17 By, 3167 6 0 Ay 3166 3 196 101 By, 788 0 19 Ay 794 5 15
18 B3, 3167 0 197 B, 3166 3 3 102 A, 78 0 O B, 793 14 6
19 B3, 1650 O 78  A; 1652 13 140 103 By, 787 0 5 A, 787 0 O
20 By, 1650 15 0 B, 1648 11 11 104 B3, 782 183 O B, 786 71 2
21 By, 1642 11 0 A 1642 4 10 105 By, 780 0 7 A, 783 0 2
22 B3, 1642 0 0 B, 1641 2 13 106 A, 780 0 O By 780 42 4
23 A, 1629 0 35 Ay 1632 6 32 107 B3, 779 0 O A, 778 0 4
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