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Table S1: Composition of the model systems for the MD simulations of the studied ligands

Ligand | Isomer Niigand | Nu2o | Nwna+ | Na-
EA trans 1 4013 13 11
cis 1 4013 13 11
trans 1 4013 13 11
MTX cis 1 4009 13 11
trans 1 4011 13 11
MTHF cis 1 4010 13 11
trans 1 4010 12 12
PON cis 1 4010 12 12

! Current address: Department of Physical Chemistry, University of Chemical Technology and Metallurgy, Sofia, Bulgaria
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Figure S1: Time evolution of the (A) total energy, (B) temperature, and (C) pressure during the equilibration
(top) and the last 50 ns of the production stage (bottom) of the MD simulations of the four studied ligands
with trans configuration of the amide bond
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Figure S2: Time evolution of the (A) total energy, (B) temperature, and (C) pressure during the equilibration
(top) and the last 50 ns of the production stage (bottom) of the MD simulations of the four studied ligands

with cis configuration of the amide bond
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Figure S3: Molecular structures of the most stable conformers from the conformational search of folate,
methotrexate, 5-methyl tetrahydrofolate, and pteroyl ornithine
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Figure S4: (left) Autocorrelation functions of the RMSD values of the atomic coordinates of the ligands and
(right) characteristic times for substructure transitions; the R? values of the single-exponential-decay fits of
the first 10 % of the ACF are also provided
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Figure S5: Existence maps of the intramolecular hydrogen bonds formed in (left) trans and (right) cis MTHF
(top) and PON (bottom) during the last 50 ns of the MD simulations; only the bonds with lifetime > 5 ps are
shown; the abbreviation ‘ab’ stands for amide bond and ‘p’ — for pterin

Table S2: Summed up NBO charges of the fragments of the ligands aside from the amide bond calculated with
the two quantum chemical methods for the most populated MD geometries; R denotes the part of the
molecules containing pteroyl, linker, and phenyl, while R’ stands for the glutamate (ornithine) terminus past
the amide bond

B3LYP MP2
Ligand | Isomer R R’ R R’
EA trans 0.030 -1.766 0.029 -1.761
cis -0.026 -1.762 -0.021 -1.759
MTX trans 0.029 -1.758 0.024 -1.742
cis 0.015 -1.779 0.011 -1.770
MTHE trans 0.044 -1.769 0.035 -1.762
cis -0.006 -1.772 -0.008 -1.764
PON trans 0.033 0.238 0.024 0.254
cis -0.026 0.241 -0.021 0.248
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Figure S6: NBOs encompassing the atoms from the N-H and C-N bonds in the two forms of all ligands calculated

with (A) B3LYP/6-311+G** or (B) MP2/6-311+G** for the most populated structure from the MD simulations
(Figure 5 of the main manuscript)
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Full citation of Gaussian 09:

Gaussian 09, Revision D.01 Frisch, M. J.; Trucks, G. W.; Schlegel, H. B.; Scuseria, G. E.; Robb, M. A.; Cheeseman,
J. R.; Scalmani, G.; Barone, V.; Mennucci, B.; Petersson, G. A.; Nakatsuji, H.; Caricato, M.; Li, X.; Hratchian, H.
P.; Izmaylov, A. F.; Bloino, J.; Zheng, G.; Sonnenberg, J. L.; Hada, M.; Ehara, M.; Toyota, K.; Fukuda, R.;
Hasegawa, J.; Ishida, M.; Nakajima, T.; Honda, Y.; Kitao, O.; Nakai, H.; Vreven, T.; Montgomery, Jr., J. A.; Peralta,
J. E.; Ogliaro, F.; Bearpark, M.; Heyd, J. J.; Brothers, E.; Kudin, K. N.; Staroverov, V. N.; Kobayashi, R.; Normand,
J.; Raghavachari, K.; Rendell, A.; Burant, J. C.; lyengar, S. S.; Tomasi, J.; Cossi, M.; Rega, N.; Millam, N. J.; Klene,
M.; Knox, J. E.; Cross, J. B.; Bakken, V.; Adamo, C.; Jaramillo, J.; Gomperts, R.; Stratmann, R. E.; Yazyev, O.;
Austin, A. J.; Cammi, R.; Pomelli, C.; Ochterski, J. W.; Martin, R. L.; Morokuma, K.; Zakrzewski, V. G.; Voth, G.
A.; Salvador, P.; Dannenberg, J. J.; Dapprich, S.; Daniels, A. D.; Farkas, O.; Foresman, J. B.; Ortiz, J. V.; Cioslowski,
J.; Fox, D. J., Gaussian, Inc., Wallingford CT, 2009.
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