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diffraction and quantum chemical calculations
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Two nozzle-plate distances, a 193.94 mm over the range 3.6-17.8 A~! and other 362.28 mm over
the range 6.6-32.4 A1, were used. The measurements were taken in steps of 0.2 A~ along the s
scale. The films obtained for CCla as the reference compound and for substance under study were
turned to an image on an Epson perfection 4870 scanner. The images were processed using the
UNEX program. The electron wavelength was estimated using CCla resulting in 0.05023 A for
long and 0.0499 A for short nozzle—plate distances, respectively.

The diffractograms were recorded on the Maco EM-Films EMS photo films. The films were
digitized and averaged to obtain mean electron diffraction intensities I(s) for each nozzle—plate
distance. The background lines were constructed by approximation with cubic splines.

The molecular model included the 63 independent parameters ( r stands for the refined
parameter) — bond distances: C2C1(r), C3-C2(r), C3-C4(r), C4-C5(r), C5-C6(r), C1-C6(r), C2-
H(r), C4-H(r), C5-H(r), C6-01(r), H-O1(r), O2-C1(r), H-O2(r), C7-C3(r), H-C7(r), C8-C7(r),
H-C8(r), H-C8(r), C8-N1, N1-H(r), H-N1(r), C7-O3(r), O3-H(r); valence angles: C1C2C3(r),
C2C3C4(r), C3C4C5(r), C1C2H, C3C4H, C4C5H, C5C601(r), C601H, C2C102(r), C10O2H,
C2C3C7(r), C3C7H, C3C7C8(r), C7C8H, C7C8H, C7C8N1, C8N1H, C8N1H, C8C703,
C703H; torsional angles: CI1C2C3C4, C2C3C4C5, C4C3CI1C5, C6CIC2H, C2C3C4H,
C3C4C5H, C4C5C601, C5C601H, C3C2C102, C2C102H, Ci1C2C3C7, C2C3CTH,
C2C3C7C8(r), C3C7C8H, C3C7C8H, C3C7C8N1, C7C8N1H, C7C8N1H, N1C8C703 (r),
C3C703H.

The C—H bond lengths were refined together with N-H and O-H distance by constraining
the differences between them to the MP2/cc-pVTZ calculated values. Because of strong
correlation between independent structural parameters, it had to reduce the number of groups
involved in refinement procedure. The C8-N1 bond length were constrained to the theoretical
MP2/cc-pVTZ values and not refined during GED analysis.

The differences between bond lengths and valence angles, refined in one groups, were taken
from MP2/cc-pVTZ calculations and kept fixed at the least-square procedure.



.
2 Y
2 @ o ¢
AGlc (11%)

AGla (22%)

39

’;) ‘-J
GGla (11%) GG1b (5%) GG1c (7%) GG1d (5%)

Figure S1 DFT/B3LYP/cc-pVTZ optimized geometries of GGl(a-d) and AG1(a-d)
noradrenaline conformers and their contributions at 458 K.
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Figure S2 Experimental (dots) and theoretical (line) molecular scattering intensities sM(s) and
the differences AsM(S) = SMexp(S) - SMin(s) of NA.

Table S1 The relative free Gibbs energies (in kJ/mol) and mole fractions (%) of 20 most

abundance NA  conformers calculated at 457 K according to pr(i) =
[exp(AGT(1)/RT))/[>[exp(AGT(1)/RT)].

AG, B3LYP/cc-pVTZ pi AG, MP2/ cc-pVTZ pi
AGla 0.00 22 1.06 15
AGlb 3.28 9 4.53 6
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Table S2 Experimental total intensity curves I(s) and background lines B(s).

a) long distance L = 362.2 mm
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b) Short distance L = 193.9 mm
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Table S3 Molecular structure of two most favorable conformers of noradrenaline obtained by

gas-phase electron diffraction and quantum chemical calculations.

AGla GGla X-ray
Parameter GED, rn1 B3LYP? MP22  CCSD? | GED, B3LYP* MP22  CCSD?
r(C1-C2) 1.387(1)! 1.384 1.387 1.384 | 1.388(1)* 1.386 1.388 1.386 1.401
r(C2-C3) 1.396(1)* 1.395 1.396 1.395 | 1.395(1)* 1.393 1.395 1.394 | 1.391
r(C3-C4) 1.394(1)! 1.392 1.394 1.391 | 1.397(1)* 1.394 1.397 1.394 1.390
r(C4-C5) 1.394(1)! 1391  1.394  1.394 | 1.393(1) 139 1393 1392 | 1.395
r(C5-C6) 1.389(1)* 1.386 1.389 1.385 | 1.389(1)* 1.387 1.39 1387 | 1.381
r(C1-C6) 1.398(1)* 1.398 1.397 1.397 | 1.396(1)* 1.397 1.398 1.395 | 1.409
r(Ce-01) 1.362(1)! 1.364 1.362 1.362 | 1.362(1)* 1.364 1.361 1.362 1.378
r(C1-02) 1.376(1)! 1.377 1.376 1.375 | 1.376(1)* 1.377 1.376 1.374 1.340
r(C3-C7) 1.504(9)? 1.510 1.501 1.508 | 1.519(9)? 1.526 1516 1.522 1.524
r(C7-C8) 1.532(9)? 1.539 1.529 1.530 | 1.533(9)? 1.54 1.530 1532 | 1511
r(C8-N1) 1.466° 1.469 1.466 1.467 | 1.464¢° 1.467 1.464 1.466 1.496
r(C7-03) 1.414(2)! 1.418 1.415 1.412 | 1.414(1)* 1.417 1.414 1412 1.424
r(C-H)av 1.091(9) 1.087 1.087 1.090 | 1.090(9) 1.085 1.085 1.089
r(N---H) 1.976(84) 2121 2.084 2.137 | 2.209(84) 2.115 2.082 2134
r(N-H)av 1.016(9) 1.012 1.012 1.011 | 1.017(9) 1.012 1.012 1.011
r(O-H)av 0.972(9) 0.966 0.966 0.961 | 0.971(9) 0.966 0.967 0.962
C1-C2-C3 119.6(3) 120.3 120 120.2 | 119.9(3) 120.6 120.4 120.4
C2-C3-C4 118.7(3) 118.7 119.1 119.0 | 118.3(3) 118.4 118.8 118.6
C3-C4-C5 120.3(3) 120.6 120.8 120.8 | 120.5(3) 121 120.9 121
C5-C6-01 118.9(12) 120.2 120.2 120.1 | 118.9(12) 120.1 120.2 120.1
C2-C1-02 122.9(12) 123.9 124.2 123.9 | 122.9(12) 123.9 124.2 123.8
C2-C3-C7 116.6(36) 120.6 120.1 120.4 | 117.1(36) 120.7 120.6 120.8
C3-C7-C8 112.2(72) 111.7 110.6 111.1 | 111.7(72) 112.3 110.1 1111
C7-C8-N1 108.2 108.9 108.2 108.6 | 107.1 108.7 107.1 108
C3-C7-03 110.3 1105 110.3 110.1 | 112.6 112.6 112.6 1125
C-C-C-N 172.7 172.9 172.7 172.3 | 69.9 73.5 69.7 69.9
¢ (O-C-C-N) 43.4(68) 50.6 514 52.7 | -62.0(68) -51.6 -54.0 -54.4
¢ (C2-C3-C7-
C8) -81.0(107) 963 941  -954 | -99.8(107) 21179 -1128  -1153
Rf, ¢ 7.0%

@ with cc-pVTZ basic set. ® Values in parentheses are three times the standard deviations. The
same numeric superscripts indicate that these parameters were refined in one group; differences
between parameters in the group were assumed at the values from MP2/cc-pVTZ calculation.
Bond lengths are given in A, bond angles in degrees. ¢ Fixed to the MP2/cc-pVTZ value. ¢ The
GED model of the same ratio AGla and GG1a.




