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Basis Set Primitive Gaussians E (kcal/mol)
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RHF/4-21G 95 -698.453
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RHF/6-31G* 160 -754.1553

RHF/6-31G** 175 -765.3442
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Basis Set Primitive Gaussians E (kcal/mol)
RHF/3-21G 111 -913.1123
RHF/4-21G 117 -928.0638
RHF/6-31G 160 -935.1162
RHF/6-31G* 196 -979.7368
RHF/6-31G** 217 -993.3650
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Method E (kcal/mol) Time*
MP2/6-31G** -764.4259 2.64
RHF/6-31G** -765.3442 1.00
B3LYP/6-31G** -768.5569 2.07
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Method E (kcal/mol) Time*
MP2/6-31G** -991.8457 2.92
RHF/6-31G** -993.3651 1.00
B3LYP/6-31G** -995.4969 1.63
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monomer E- E* (E"—E™)
Pyrrole -1616.6474 -1436.4646  180.1828
PyCH3 -2020.2875 -1846.4662 173.8212
PyCH2F -2244 3373 -2064.1338  180.2035
PyCHF2 -2480.6036 -2293.6042  186.9994
PyCF3 -2722.3076 -2529.8448  192.4627

E° :Total electronic energy of monomer.

E™ :Total electronic energy of radical cation.
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Monomer R21 R34 Ras R72 Aziz Agsg  Dsziz Dasyr
Pyrrole 1.3751 1.3751 1.0797 1.0797 109.78 125.7 0 0

PyCH3 1.3767 1.3738 1.0799 1.0799 109.54 126.5 0 0
PyCH2F 1.3707 13773 1.0796 1.0803 109.73 126 0.22 1.41
PyCHF2 1.3707 1.3764 1.0795 1.0785 109.95 1257 010 -1.80

PyCF3 1.3682 1.3775 1.0793 1.0784 110.03 1254 0.01 0.01

R21(C2-N1); R31(C3-N1);R83(H8-C3);R72(H7-C2)=bond length (Angstrom)

A213(C2-N1-C3); A259(C2-C5-C9)= bond angle (degree)
D5213(C5-C2-N1-C3); D9527(C9-C5-C2-H7)= dihedral angle (degree)
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Radical Ro1 R34 Res R72 Atz Agsg Dsziz Desar

Pyrrole(+)  1.3631 1.363  1.0829 1.0829 109.04 12475 O 0
PyCH3(+) 1.3435 1.3861 1.0823 1.083 108.83 12488 O 0
PyCH2F(+) 1.3487 1.3803 1.0825 1.0831 109.06 126.26 0.01 0
PyCHF2(+) 1.3575 1.3678 1.083 1.0829 109.11 124.23 0.63 -0.28

PyCF3(+) 1.3573 1.3663 1.083 1.0834 109.29 123.91 0.01 -0.36
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Monomer L1 L2 L3 L4 L5 L6

Pyrrole 0.2517 0.2825 0.2974 0.2825 0.3132 0.3282

PyCH3 0.2507 0.2812 0.2878 0.2761 0.3066 0.3132
PyCH2F 0.2497 0.2771 0.2879 0.2775  0.3049 0.3157
PyCHF2 0.2512 0.2802 0.2901 0.2807  0.3097 0.3194

PyCF3 0.2521 0.2814 0.2932 0.2821 0.3115 0.3233

L1: between HOMO and LUMO

L2: between HOMO and second LUMO

L3: between HOMO and thirst LUMO

L4: between second HOMO (before HOMO) and LUMO
L5: between second HOMO and second LUMO

L6: between second HOMO and thirst LUMO
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31G**
Radicai Cation ONT1 dC2(Q) dc3 (o)
Pyrrole(+) -0.456 0.198 0.198
PyCH3(+) -0.467 0.195 0.175
PYCH2F(+) -0.468 0.198 0.184
PyCHF2(+) -0.468 0.535 0.535
PyCF3(+) -0.47 0.222 0.207
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31G**
Radical cation N1 C2(a) C3(a’)
Pyrrole(+) -0.1182 0.5379 0.5378
PyCH3(+) -0.0853 0.5213 0.4821
PyCH2F(+) -0.0989 0.5344 0.4995
PyCHF2(+) -0.1185 0.5347 0.5353
PyCF3(+) -0.1214 0.5317 0.5317
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31G**
Radical Cation Ly Ly U u
Pyrrole(+) 0 1.788 0 1.788
PyCH3(+) 1.059 -2.312 0 2.543
PyCH2F(+) 5.898 -2.159 0 6.281
PyCHF2(+) -8.016 -0.894 1.167 8.15
PyCF3(+) -9.729 -0.865 0 9.768
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B3LYP/6-31G™ aralona (29, (obol 2 o jogie (5 g Giarkad slo adlg ((Y-VY) Sz

Monomer Olyx Oy Olyy Olyz Oy, Oz,
Pyrrole 49.162 0 50.652 0 0 18.088
PyCH3 58.081 -1.621  65.587 0 0 279

PyCH2F 64.578 0298 57142 6135 2.168 28.88
PyCHF2 63.413 1.277 56.752 -4019 -4.004 28.491

PyCF3 62.997 1208 56.658 0.002 -0.001 27.568
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Radical Cation Olyx Olxy Olyy Oly, Oy, o,

Pyrrole(+) 45.487 0 49.361 0 0 20.286
PyCH3(+) 55.992 -2.722  57.408 0 0 29.441
PyCH2F(+) 57.42 1936 54932 4764 2113 30.503
PyCHF2(+) 56.562 2.073 55685 -3.041 -3.543 30.395
PyCF3(+) 56.82 2217 55685 0.004 0 30.232
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B3LYP/6-31G**
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Monomer AE/ AHY AG’
Pyrrole -1332.8836 -1340.4727 -1243.3113
PyCH3 -644.268 -657.398 -531.6892
PyCH2F -452.3086 -461.6735 -335.5186
PyCHF2 -269.3816 -279.374 -150.4374
PyCF3 -92.5069 -101.8712 28.0017
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B3LYP/6-31G**

Zero point vibrational energy
Monomer Cvy(cal/mol.k) S (cal/mol.k)

(kcal/mole)
Pyrrole 13.192 65.132 55.61593
PyCH3 19.09 73.332 74.03102
PyCH2F 20414 78.329 69.93556
PyCHF2 22.458 81.803 65.16372
PyCF3 24.92 85.152 59.67212
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