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In the field of alternatives to animal experiments, various chemical systems and databases are being used and developed more and more. The information input to the system that

handles compounds 1s constructed on the assumption that they are the same and have the same criteria. For example, for compounds, there are various notations for compound
names, conformations / conformations, resonance structures, tautomers, and others. That is, one compound is expressed by a wide variety of notations (one-dimensional multinomial

correspondence), which makes it difficult to handle the compound on a computer (digitally). It is necessary to solve various problems caused by such problems.
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<> Diversity of compound notation: No unified information moit — MOL MOL format
pdb — Protem Data Bank format
. =mi — SMILEL:S formnmat
B Chemical ID Number M Reproducibility of chemical compounds: Linear notation of compounds ~ |}5= — ><¥= cartesian cocrdnates forma:
7. 97 Compound name . Morphine CONTCAR — VASP format
IUPAC: (50,6a)-7,8-didehydro-4,5-epoxy-17-methylmorphinan-3,6-diol POSCAR — VASE format
ATC code:N02AA01 (WHO) e e el
PubChem:CID: 5288826 SMILES: OC(C=CC1CC2N3C)=C(OC4C(O)C=5)C1C4(CC3)C2C5 abinit — ABINIT OCutput Format
R InChiKey: InChl=1S/C17H19NO3/c1-18-7-6-17-10-3-5-13(20)16(17)21-  |2°=5i0 [ ACES input format
DrugBank:APRD00215 15-12(19)4-2-9(14(15)17)8-11(10)18/h2-5,10-11,13,16,19-20H,6-8H2, |25 —Ac=fermae
ChemSpider:4450907 1H3/t10-,11+,13-,16-,17-/m0/s1 - :f:ﬁﬂ”; SNARTRRAS
KEGG:D08233 :;iirj;céeéﬁi:ﬂi:a?insymﬂlnsigh‘l Il CTAR format
B Reproducibility of chemical compounds: Notation by connection table R e — |||

B compound properties

box — Dock 3.5 Box format
Chemical formula:C17H19NO3 List of file formats handled by et — e it W Gt et e
14 7 c3d1 — Chem3D Cartesian 1 formsat
the OpenBabE| SyStem c3d2 — CThem2D Cartesian 2 format

cac — CACHhe MolStruct format
caccrt — Cacao Cartesian fornmat
cache — CAChe MolStruct format
cacimt — Cacao Internal forrnmat
can — Canormncal SMILES forrmat

Canonicalization is required to correctly perform compound searches

@ @ There are many structural patterns in one compound. Compound does not hit in search.
OH SMILES 1: OC1=C(N(C)C)C=CC=C1 ;by ChemDraw
2:¢1(O)c(N(C)C)ccccl :by Ecosar

Any notation of the structural formula must be recognized as the same compound 3:C1=CC(=C(C=C1)N(C)C)O :by QSAR Toolbox

@ . © L %\ 4:CN(C)clccceclO :by OpenBabel
" — N — " J 5:C1=CC(0)=C(N(C)C)C=C1 ;Manual Input by Yuta
6:C1(0)=C(N(C)C)C=CC=C1 ;Manual Input by Yuta

{>Compound-specific problems in the compound structure: Response to compound diversity is required

<> Problem in compound structure: tautomer, nitro, aromatlc

O \o X
/o oL O
R—N\ R—ﬁ\ o R—N O R_J )H/ )\( PN ‘ A | Ao Many others

O O OH



