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Equilibrium structure of orotic acid from gas-phase electron diffraction
data and quantum-chemical calculations

Ekaterina P. Altova, Anatolii N. Rykov, Natalja VVogt and Igor F. Shishkov

Table S1 Conditions of the GED experiment for orotic acid.

Nozzle-to-film distance, mm 362.3 (LD) 193.9 (SD)
Beam current, pA 3.5 3.5
Exposure time, sec 45, 45, 45 60, 60, 50
Nozzle temperature, K 517 523
Residual gas pressure, mm Hg 3.0-10°° 3.0-10°
Number of the diffraction patterns (substance) 3 3
Number of the diffraction patterns (standard CCls) 2 2
Wavelength of electrons (1), A 0.0496260 0.0498760
Interval of scattering variable (s), A 3.6-17.0 8.8-30.0
(As =0.2) (As=0.2)
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Figure S1 Experimental intensity curves /(s) of orotic acid with background lines for the long (LD) and short (SD)
nozzle-to-film distances.
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Figure S2 Experimental (circles) and theoretical (solid line) molecular intensity curves sM(s) with their difference

curves AsM(s) for the long and short nozzle-to-film distances.

Table S2 Experimental total intensity curves I(s) and background lines B(s).

a) Long nozzle-to-film distance L = 362.2 mm

s(A | w9 | B
3.60 0.329573 0.350795
3.80 0.326132 0.358653
4.00 0.321885 0.366512
4.20 0.320061 0.373912
4.40 0.322126 0.380540
4.60 0.330968 0.385901
4.80 0.346932 0.389503
5.00 0.375842 0.391255
5.20 0.409230 0.391431
5.40 0.436819 0.390682
5.60 0.451623 0.389666
5.80 0.450229 0.388548
6.00 0.437994 0.386965
6.20 0.422075 0.384383
6.40 0.406369 0.380578
6.60 0.391114 0.375811
6.80 0.374693 0.370540
7.00 0.357396 0.365049
7.20 0.342552 0.359353
7.40 0.332888 0.353397
7.60 0.328106 0.347299
7.80 0.325481 0.341362
8.00 0.323091 0.335860
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b) Nozzle-to-film distance L = 193.9 mm

siA | | B
8.80 0.668523 0.667860
9.00 0.665808 0.661529
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Figure S3 Potential energy of orotic acid as a function of the O(10)=C(9)-C(6)=C(5) torsional angle according to
MP2/cc-pVTZ calculations.

Table S3 Vibrational corrections A(rije — Fija) t0 internuclear distances rij,a, theoretical uijn; and experimental Uijexp
vibrational amplitudes of orotic acid (anti conformer).

Term ra Fe — I Una? Uexp®™

O(11)-H(12) 0986  -0.0145  0.0688  0.069°
N(1)-H(13)  1.029  -00157  0.0704  0.070°
N(3)-H(14)  1.030  -0.0154 00705  0.071°
C(5)-H(15)  1.096  -0.0152  0.0742  0.074°
C(9-0(10) 1209  -0.0041  0.0379  0.037(2)

C(2)-O(7) 1213  -00037  0.0378  0.037(2)!
C(4)-0(8) 1215  -0.0036 00382  0.037(2)
C(9)-O(11)  1.347  -0.0099  0.0458  0.045(5)
C(5)-C(6)  1.355  -0.0071  0.0433  0.043(5)?
N(1)-C(6)  1.382  -0.0112  0.0454  0.045(5)
N(1)-C(2)  1.389  -0.0117  0.0473  0.047(5)?
C(2-N(3) 1390  -0.0096 00474  0.047(5)
N(3)-C(4) 1404  -0.0108  0.0493  0.049(5)>
C(4)-C(5) 1473  -0.0095  0.0501  0.050(5)>
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C(2)...0(8) 3567  0.0008 0.0671  0.073(4)°
C4)...0(7) 3580  0.0008 0.0685  0.075(4)°
C(5)...0(10) 3.626  -0.0093 0.0685  0.075(4)°
C(2)...C9) 3688  -0.0115 0.0748  0.081(4)°
C(6)...H(14) 3.716  -0.0138 0.0968  0.097°¢
O(11)..H(13) 3.787  -0.0192 0.1486  0.149°
C(5)...H(12) 3.796  -0.0028 0.1305  0.131°
C(4)..H(13) 3814  -0.0020 0.0962  0.096°
C@4)...C9) 3866  -0.0113 0.0733  0.069(29)°
C(2)...H(15) 3.925  -0.0071 0.0975  0.098°
N(1)...0(8)  4.012  -0.0034 0.0699  0.067(12)7
C(2)...0(10)  4.018  -0.0099 01221  0.119(12)7
0(10)...H(15) 4.027  -0.0093 0.1462  0.146°
C()...0(7)  4.046  0.0002 0.0698  0.067(12)7
H(13)...H(14) 4.066  -0.0045 01291  0.129°
N@3)...C(9) 4181  -0.0176 00774  0.074(12)7
H(13)...H(15) 4190  -0.0116 0.1314  0.131°
N(1)...H(12) 4236  -0.0177 01162  0.116°
H(14)...H(15) 4238  -0.0090 01314  0.131°
H(12)..H(13) 4264  -0.0217 0.1959  0.196°
C(4)...0(11) 4301  -0.0090 01212  0.118(12)7
0(7)...08) 4536  0.0047 00821  0.082°
O(7)...C(9) 4632  -0.0037 0.0899  0.090°
0(7)...0(10) 4718  -0.0014 01517  0.152°
C(2)...0(11) 4773  -0.0132 0.0799  0.080°
C(4)...0(10)  4.802  -0.0099 0079  0.079°
N(3)...0(10) 4.833  -0.0151 0.1035  0.104°
0(8)...C(9) 4913  -0.0034 0.0849  0.085°
N(@3)...0(11) 4976  -0.0169 0.1029  0.103°
O(8)...H(13) 5016  0.0062 0.0983  0.098°

O(7)..H(15) 5126  0.0012 010  0.10°
0(8)...0(11) 5131  0.0016 0.1473  0.147
C(9)...H(14) 5187  -0.0115 0.1032  0.103°
C(4)...H(12) 5246  0.0022 01336  0.134°

C(2)...H(12) 5522  -0.0063 01136  0.114°
0(10)...H(14) 5.800  -0.0082 01291  0.129°
0(7)...0(11) 5818  -0.0051 0.0848  0.085°
N(@3)...H(12) 5852  -0.0063 0.1177  0.118°
0(8)...0(10) 5923  -0.0016 00817  0.082°
O(11)...H(14) 5972  -0.0091 0.1268  0.127°
0(8)...H(12) 6.088  0.0160 0.1642  0.164°
O(7)..H(12) 6.490  0.0024 0.1303  0.130°
H(12)...H(14) 6.853  0.0041 0.1383  0.138°

2 Calculated with MP2/cc-pVTZ cubic force field.

b Calculated value (from MP2/cc-pVTZ quadratic force field) .

¢ Amplitudes with equal superscripts were refined in one group. Differences between amplitudes in each group were
fixed at the corresponding calculated values (from MP2/cc-pVTZ harmonic force field). ¢ Estimated errors given in
parentheses are 2.5c. ¢ Fixed at the calculated un; value.



