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Table S1. Cell parameters of the H,TPP crystal.
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[8] TPHPORI10 | 293 | 1.28 3189.0 4.0 [-42d 10.80 |tetragon| 78.1
[9] TPHPORO1 | 293 | 1.28 798.7 1.0 P-1 5.60 triclinic | 60.9
[10] TPHPORO4 | 293 1.28 800.1 1.0 P-1 4.37 triclinic | 62.1
[11] TPHPOR14 | 293 1.27 801.3 1.0 P-1 4.90 triclinic | 62.3
[12] TPHPOR16 | 293 1.29 790.3 1.0 P-1 3.67 triclinic | 62.2
[13] TPHPOR11 | 100 1.31 778.8 1.0 P-1 4.90 triclinic | 59.7
[14] TPHPOR12 | 100 1.32 776.3 1.0 P-1 4.49 triclinic | 60.0
[15] TPHPOR13 | 120 1.31 778.6 1.0 P-1 5.47 triclinic | 59.9
[16] TPHPOR15 | 133 1.31 779.8 1.0 P-1 412 triclinic | 59.9
Table S2. Conditions of GED/MS experiment.
nozzle-to-film distance, mm 338 598
number of recorded films 6 6
primary electrons beam current, pA 151 0.95
wavelength of electrons, A 0.04114(4) 0.04174(4)
temperature of effusion cell, K 657(5) 657(5)
exposure time, s 85 82
residual gas pressure, Torr:
- in the diffraction chamber 1.3-10° 1.8:10°
- in the mass-spectrometric block 4.0-107" 4.0-10°
scattering angles range/step, A™ 3.5-28.3/0.1 1.4-16.1/0.1
ionization voltage, V 50 50




Table S3. Experimental and theoretical vibrational amplitudes leyp, leor and corrections rns-r, for
H,TPP (B97D start model C,, Ri=4.37%).

Group of Labels Labels
amplltude§ for from the from the | lin Mhy-t
distances in a Fid. S3 Fia. 3 &P eor a
range, A g g
0.0-1.2 - C-H (ave) | 0.088(7) 0.076 0.0010
11,59 N-H 0.083(7) 0.072 0.0017
1.2-1.8 14,17 N1-Ca1 0.061(2) 0.051 0.0039
711 N>-Ca 0.059(2) 0.049 0.0004
3,7 Ca2-Cny 0.060(2) 0.050  0.0000
3,13 Ca1-Cm 0.061(2) 0.050  0.0000
15,29 Ca1-Cp1 0.065(2) 0.054  -0.0011
7,23 Ca2-Chp 0.062(2) 0.052 0.0002
23,24 Cp2-Ch2 0.057(2) 0.047 -0.0003
29,30 Cp1-Ch1 0.055(2) 0.045 -0.0050
33,40 C.-C,' 0.060(2) 0.050  0.0008
1.8-2.6 15,16 Car...Ca 0.056(5) 0.057 0.0065
15,30 Ca1...Cp1 | 0.058(5) 0.059 0.0007
8,23 Ca2...Cpz | 0.058(5) 0.059 0.0048
4,18 Ni...Cn 0.069(6) 0.070  0.0109
16,32 Ca1...Ct 0.076(7) 0.077 0.0025
2.6-3.2 34,54 C1...C4 0.073(9) 0.074  0.0100
12,18 N;:...N» 0.134(16) 0.137 0.0194
7,17 Ca2.. N1 0.099(12) 0.101 0.0180
3.2-4.0 24,39 Cp...Co 0.247(25) 0.253 0.0316
3,43 Cn...C3 0.080(9) 0.082 0.0160
4.0-5.4 11,12 N,..N2 [0.144(9) 0.132  0.0295
30,45 Cp1...C3 0.281(17) 0.258 0.0041
5.4-6.7 29,45 Cp1...C3 0.302(26) 0.292 0.0163
4,8 Ca...Cn 0.117(10) 0.113 0.0451
6.7-8.0 4,39 Cn....Co 0.270(23) 0.262 0.0402
13,33 Car...C1 0.138(20) 0.129 0.0642
8.0-10.0 38,42 Cy...C, 0.499(72) 0.465 0.0230
3,49 Cn...Co 0.303(42) 0.283 0.0626
10.0-11.3 5,54 Cm...Cq4 0.220(54) 0.210  0.1758
49,51 Cs...Cy 0.608(78) 0.554  0.0915
11.3-20.0 26,51 Cp2...Ca 0.242(120) 0.217 0.1746
44,52 Cs...Cy 0.362(180) 0.326 0.2956




Table S4. Quantum chemical macrocyclic core parameters (bond length and valence angles: A,
deg.) of the H,TPP conformers by B97D/cc-pVTZ and B3LYP/cc-pVTZ.

Parameter B97D B3LYP
Can(l) | Can(2) |Cyy D, Con(l) |Can(2) |Cy D,

N1-Ca1 1.367 1.367 1.367 1.367 | 1.362 1.362 1.362 1.362
N,-Cap 1.377 1.376 1.376 1.376 | 1.372 1.372 1.372 1.371
Ca1-Chs 1.459 1.459 1.459 1.459 | 1.456 1.456 1.456 1.456
Ca2-Ch2 1.433 1.433 1.433 1434 | 1.430 1.430 1.430 1.430
Cb1-Cn1 1.356 1.356 1.357 1.356 | 1.348 1.348 1.348 1.348
Cb2-Ch2 1.371 1.372 1.372 1372 | 1.364 1.364 1.364 1.364
Cm-Ca1 1.412 1.413 1.413 1412 | 1.406 1.406 1.406 1.405
Cm-Ca2 1.406 1.406 1.406 1.405 | 1.399 1.399 1.399 1.398
Cm-Cy 1.493 1.493 1.491 1.494 | 1.497 1.497 1.497 1.498
Ci1-Cy 1.404 1.404 1.405 1.404 | 1.397 1.396 1.397 1.396
C,-Cs 1.396 1.396 1.396 1.397 | 1.390 1.390 1.390 1.390
C3-Cy 1.398 1.398 1.398 1.398 | 1.390 1.390 1.390 1.390
N2-H (2) 1.014 1.014 1.013 1.014 | 1.010 1.010 1.010 1.010
Cp-H ave 1.081 1.081 1.081 1.081 | 1.076 1.076 1.076 1.076
Cpn-H ave 1.086 1.087 1.086 1.087 | 1.082 1.082 1.082 1.082
N-Ca1-Chp 110.9 110.9 110.9 110.9 | 110.7 110.7 110.7 110.7
N-Ca2-Cp2 106.6 106.5 106.5 106.5 | 106.4 106.4 106.4 106.4
Ca1-Cp1-Ci1 106.3 106.3 106.3 106.3 | 106.4 106.4 106.4 106.4
Ca2-Cp2-Ch2 108.1 108.1 108.1 108.1 | 108.2 108.2 108.2 108.2
Ca1-N-Caz 105.6 105.5 105.6 105.6 | 105.8 105.8 105.8 105.8
Ca2-N-Cy, 110.6 110.7 110.7 110.7 | 110.7 110.8 110.8 110.8
Ca1-Ci-Ca2 125.5 125.6 125.4 125.6 | 1254 125.4 125.3 125.4




Table S5. Quantum chemical macrocyclic core parameters of the H,TPP conformers by
B97D/cc-pVTZ and B3LYP/cc-pVTZ, calculated root-mean-square deviation RMSD (Pcay,Pi

cont.) Detween parameters, calculated relative to C,, structure for C,, Con(1), Can(2), Do.

B97D/cc-pVTZ

B3LYP/cc-pVTZ

Con(1) Cn(2) Cyy D, Con(1) Cn(2) Co Dy
RMSD bonded 0.00045 9900 5o 0000 505018 000024 00  0.00050
parameters 43 73
N;-X 2.05 205 204 204 204 204 204 204
N,-X 211 211 211 211 2.10 210 210 210
Ci-Cin 6.94 694 694 693 691 691 691 691
N;-N; 4.09 409 409 409  4.08 407 407 407
N,-N 4.23 423 423 422 420 420 421 420
Cay-C—C1-C, 64.3 645 615 670 742 755 726 798
Cp1-Ch1-Car-Ni 0.7 03 10 07 04 0.2 05 03
Cho-Chz-Caz-N; 03 08 05 07 02 0.4 02 03
Car-Ni-N3-Cs 180.0 1800 170.7 1789 1800 1800 1753 1795
Ca2-No-Ny-Cap 180.0 180.0 1717 1799 1800 1800 1758 180.0
Car-Ni-Np-Ci 26 24 70 04 17 1.2 35 02
Cp1-Car-Ny-X 179.7 1716 1700 1797 1799 1756 1748 179.9
Cho-Ca-No-X 1705 1797 1711 1797 1738 1799 1753 179.9
Ci-Cin-Con-Cin 0.0 00 00 05 00 0.0 00 02
Cp1-Ch1-Co1-Cia 0.0 00 00 00 00 0.0 00 01
Cuo-Chz-Co2-Ch2 0.0 00 00 12 00 0.0 00 04




Fig. S1. Crystal structure of H,TPP corresponded to the triclinic syngonia
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Fig. S2. Results of NBO analysis and SAPTO methods. Decrease in steric repulsion energy when
the torsion angle changes from 6 =50° to 90° (graphs XEgteric (NBO) and XEexch (SAPTO)).
Method SAPTO decomposes the total interaction energy into physically significant components:
electrostatic (Eeist), exchange (Eexch - @ consequence of the Pauli principle, repulsion between
electrons with parallel spins), inductive (Eing) and dispersive (Egisp).



Fig. S3. Atom labeling to the Table S3.
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Fig. S4. Comparison of theoretical B97D/cc-pVTZ radial distribution functions f(r) of H,TPP.
Af(r) = f(r). — f(r); (: 2,3,4,5,6).



H,TPP (B3LYP) 1 Gy, conf.
2 C,, conf.
3 Con(z) cONf.
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Fig. S5. Comparison of theoretical B3LYP/cc-pVTZ radial distribution functions f(r) of H,TPP.
Af(r) = f(r). - (r); (5: 2,3,4,5,6).
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Fig. S6. CgHs-CsNH3-C4NH, fragment being considered F/I-SAPTO0/aug-cc-pVTZ calculations.
The system is divided into three subsystems: A(CgHs-)and B(CsNH,) the strength of the
interaction which we want to assess, as well as the link C(-CsNH3-).



