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The method of parallelized crystal calculation and crystal structure prediction were developed for
performing analysis of crystal polymorphism and polymorph screening. This parallelized method
showed 123 times speed up at 127 workers in crystal structure optimization. Polymorph screening
simulation of maleic hydrazide was performed using the prediction method, and two newly crystal
structures were predicted theoretically. And database, which was contained optimized crystal
structures and its crystal energies of 910 known polymorphs, was constructed.

And, parallelized conformation search method was developed. This method showed 30 times speed

up at 31 workers in conformation search.
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Figure 1 Calculation time and parallelization

efficiency of conformational search for chignolin
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aspirin crystal, b. peptide crystal.
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Table 1 Predicted crystal structures of maleic hydrazide.

Crystal Energy (kcal moll) Lattice parameters
Space Density

Idx. | group Z Ferystal Erystalz | (mg-m™) ad) bA) «A) a®) £°) o)
1 P2i/c 1 -47.82 -47.82 1.471 7.542 9.587 7.824 90 | 116.59 90
2 P1 1 -46.99 -46.99 1.518 5.844 6.121 7.404 77.85 79.74 72.48
3 P1 1 -46.85 -46.85 1.498 5.965 6.309 7.441 89.64 70.43 71.29
4 P2i/c 1 -46.11 -46.11 1.491 6.8850 7.067 | 10.866 90| 109.26 90
5 P2i/e 1 -45.78 -45.78 1.471 7.093 | 10477 9.423 90| 133756 90
6 P1 2 -89.65 -44.83 1.491 6.921 7.067 | 10.806 88.02 71.08 | 86.67
7 P1 4 | -178.87 -44.72 1.443 | 10.156 7.147 7.207 88.06 90.27 99.51
8 P1 4| -178.85 -44.71 1.483 9.941 7.086 | 10.796 88.45 71.36 | 132.15
9 P1 2 -88.85 -44.42 1.436 6.935 9.074 8.987 89.96 77.88 | 109.97
10 P1 2 -88.79 -44.40 1.476 7.064 7.148 | 10.769 79.07 74.82 75.69
11 P1 4| -176.60 -44.15 1.477 7.107 7.071 10.113 88.21 94.31 96.01
12 P1 4| -176.33 -44.08 1.466 7.328 7.112 12.172 53.21 87.89 90.22
13 P1 4| -175.00 -43.75 1.483 7.126 7.017 10.275 89.47 94.55 | 101.58
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