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We present our approach that is built upon the potential energy surface (PES)-based
conformational analysis. This approach automatically deduces a conformational transition
network, called a conformational reaction route map (r-map), by using the Scaled
Hypersphere Search of the Anharmonic Downward Distortion Following method
(SHS-ADDF). The PES-based conformational search has been achieved by using large ADDF,
which makes it possible to trace only low transition state (TS) barriers while restraining bond
lengths and structures with high free energy. It automatically performs sampling the minima
and TS structures by simply taking into account the mathematical feature of PES without
requiring any a priori specification of variable internal coordinates. An obtained r-map is
composed of equilibrium (EQ) conformers connected by reaction routes via TS conformers,
where all of the reaction routes are already confirmed during the process of the deduction
using the intrinsic reaction coordinate (IRC) method. The postcalculation analysis of the
deduced r-map is interactively carried out using the RMapViewer software we have
developed. We applied this approach to obtaining quantum mechanical landscapes of
D-glucose conformers.
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33.7kJ/mol : EQ4->TS13>EQLI->TS55->EQ13->TS52->EQ32->T5 105->EQST->TS 129->EQ66->TS342->EQT1->TS122-5EQ81 =
33.7k)/mol: EQ4->TS13->EQ11->TS55->EQI3->TS52 >EQ3: EQST->TS350->EQI74->TS424->EQL05->TS187>EQ8L

33.7kJ/mol : EQ4->TS27->EQ6->TS 14->EQ13->TS52->EQ32->T5 105->EQ5T->TS129->EQ68->TS342->EQT1->TS122-5EQ8L
33.7kJ/mol : EQ4->TS27->EQ6->TS 14->EQI3->TS52->EQ32->TS105->EQST->TS350->EQ174->T5424->EQ105->TS187->EQ81
33.7kJ/mol : EQ4->TS27->EQ6->TS31->EQI9->TS106->EQ32->TS 105->EQST->TS 129->EQ68->TS342->EQT1->TS122->EQ81
33.7kJ/mol : EQ4->TS27->EQ6->TS31->EQI9->TS106->EQ32->TS 105->EQST->TS350->EQ174->T5424->EQ105->TS187->EQ81
33.7k/mol : EQ4->TS2T->EQ6->TST2->EQ37->TS161->EQ32->T5105->EQ5T->TS129->EQ68->TS:42->EQ71->TS122-EQ81

Fig. 1. RMapViewer 4.0 in the analysis of MEPs from *C; to 'C, conformations of a-D-glucose (1).

[5%E 3R]
[1] K. Ohno, S. Maeda, Chem. Phys. Lett. 384, 277 (2004); S. Maeda, K. Ohno, Chem. Lett. 33, 1372 (2004); S.
Maeda, K. Ohno, Chem. Phys. Lett. 398, 240 (2004); S. Maeda, K. Ohno, Chem. Phys. Lett. 404, 95 (2005).
[2] H. Satoh, T. Oda, K. Nakakoji, T. Uno, H. Tanaka, S. Iwata, K. Ohno, J. Chem. Theory Comput. 12, 5293
(2016).
[3] S.A. Trygubenko, D.J. Wales, J. Chem. Phys. 120, 2082 (2004); J.M. Carr, S.A. Trygubenko, D.J. Wales, J.
Chem. Phys. 122, 234903 (2005); D.J. Wales, Curr. Opin. Struct. Biol. 20, 3 (2010).
[4] H. Satoh, T. Oda, K. Nakakoji, T. Uno, S. Iwata, K. Ohno, J. Comput. Chem. Jpn. 14, 77 (2015);
https://reactionmap.github.io/
[5] N. Kishimoto, M. Harayama, K. Ohno, Chem. Phys. Lett. 652,209 (2016).
[6] N. Kishimoto, Chem. Phys. Lett. 667, 172 (2017).
[7] K. Ohno, N. Kishimoto, T. Iwamoto, H. Satoh, J. Comput. Chem. 38, 669 (2017).
[8] N. Kishimoto, H. Waizumi, Chem. Phys. Lett. 685, 69 (2017).
[9] H.B. Mayes, L.J. Broadbelt, G.T. Beckham, J. Am. Chem. Soc. 136, 1008 (2014).
[10] J.L. Alonso, M.A. Lozoya, I. Peiia, J.C. Lopez, C. Cabezas, S. Mata, S. Blanco, Chem. Sci. 5, 515 (2014).




