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1. Introduction

e Crystal structure prediction (CSP) is a pivotal challenge in the field of material science,[1-3] with strong implications from pharmaceuticals to
advanced materials engineering.

* Despite the significant progress achieved in the last years, the accurate prediction of the most thermodynamically stable polymorphs remains and
intricate endeavour, especially for flexible organic molecules with numerous degrees-of-freedom.[4-5.

e To address this challenge, we presented a novel multi-step method, called symmetry-constrained Monte Carlo (SC-MC), that takes into consideration
both the thermodynamics and the dynamical stability of crystals.[6].

e This method shares the same philosophy of the Milano Chemistry Molecular Simulation (MiCMoS) platform.[7]

2. Software MiCMoS Crystal Structure Prediction Symmetry-constraint (3D)

The algorithm:
1. Define topology and space groups
2. Define the symmetry-independent region

e Classical Monte Carlo (MC), Molecular
Dynamics (MD) and PIXEL calculations

o Calibrated for small organic molecules 3. Run the Simmetry-Constrained Monte Carlo (MC-SC)
e Crystallographic oriented 4. [optional] Run MD and QM calculations on promising
| | structures
More information 5. Rank the obtained structures ~

W X
1.SC-MC 2.+MD 3.+ QM \‘\\\\\\
(Static) (Dynamics) (Quantum)

Structures Ranking

Milano Chemistry
Molecular Simulation

Downol.g.a“dmz.a.h.d. try|t| Symmetry-independent

3. Results

Isocaffeine (C) - Space Group: 14 (P2,/n)

Acetaldheyde phenylhydrazone (APH): has 2 isomers, but only the (Z) one crystallizes Exp. lattice (A,deqg): a=7.717; b=7.915; ¢=13.646;
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Space Group No.: 9 (Cc) | B=108.253
Exp. Lattice (A,deg): a=5.465; b=16.963; c=8.176; f=108.25 | Sim. Lattice (A,deqg): a=7.278; b=8.103; c=13.526;
Sim. Lattice (A,deg): a=5.202; b=17.076; ¢=8.104; =105.27 } B=105.257
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Benzoic Acid (BA): the molecule has few degrees of freedom and it is monomorphic, but ranking fails - Space Group No.: 14 (P2,/c)
Exp. Lattice (A,deg): a=5.4996; b=5.1283; ¢=21.950; =97.37
Sim. Lattice (A,deqg): a=5.4146; b=5.4243; ¢=21.571; =96.41
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