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Miracles by the KY-methods

Importance of canonicalization : —t—IEX{ %
B Extremely important concepts to keep in mind when dealing with compounds

« One-unit, one-item correspondence =
There is only one notation (using the same notation) to specify one compound.
* One-dimensional multinomial support =
There are multiple notations that specify one compound

BEEPeh>HZe. RLBRIREFBHTERLEHS

—rx—ERE =
—2oD{tEMEIBETIRREIT— (RA—ERXOREEEICT) LHr &
—RxZERE > —OEYEEETAIRIBIEIEREFETS
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<{>Compound-specific problems in the compound structure: Response to compound diversity is required

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

2 0 0 2 OH
V. 0 .
R—N/ R—ﬁ{ © R—N// R_/ i N\
op \o \\o \\O -
R/l\T/\O ‘ XN . N
N ‘o_‘ . Manyothers



{>Necessity of canonicalization of compounds: Response to compound diversity

Any notation of the structural formula must be recognized as the same compound
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iracles by the -methods

() Diversity of compound notation: No unified information

M Chemical ID Number BReproducibility of chemical compounds: Linear notation of compounds
CAS number:57-27-2 Compound name - Morphine |
ATC code:NO2AAQ1 (WHO) IUPAC: (5a,((5a)-7,8-d|dehyd)ro-(4,5-ep(0x)y-17)—meth(y|mc;rphman-3,6-d|oI
SMILES: OC(C=CC1CC2N3C)=C(OC4C(0)C=5)C1C4(CC3)C2C5
PubChem:CID: 5288826
InChIKey: InChi=15/C17H19NO3/c1-18-7-6-17-10-3-5-13(20)16(17)21-

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,
ChemSpider:4450907 1H3/t10-,11+,13-,16-,17-/m0/s1

KEGG:D08233

M compound properties

Chemical formula:C17H19NO3




(L3455 D EAIELR Lo Siico s

B{EPRIDEDERLEL (9FHK. L&A, WLN, Smiles)
RIEICL 21 EamEREL
@CAS (Chemical Abstracts Service) &5 B OSRILEVE : 1€84TF4B8HILEY

. BESREXNCSHET. f08E fROREEAV=ELESIOENS
o BEPIMERE BB AT ERCENLTAN. BSICEFNRERIFEETUAL

ENFIELRINELROT. CASBEESOINSTEERS. fAEFD-F)LO0-2[350-95-7, L-4)LO—-Z[3521-60-8THS. THC. 9T0ESEE
CHLTIDM CAS EHESHENETSNECEEES (ETOFILI—)LEKEEEE031-72-5TH3) .

FruldTs2y MOFELERDEENTES.

CASBREST NgNoNNNN-NN-R (R, N, BEITD0~9DEE, ITFAFEELREVMESR0EHET) DEE.
R=(B8xNg + 72N +6=x N +5x N+ Ny +3 2 N;+2 =N+ N, med 10

ERE kOCASTEES(E 7732-18-5 BOT. MTOEDSCES.

(bx7+0x¥+4xF+3x2+2x1+1=8)=105
105 mod 10 = 5 (105 = 10 = 10 + 3)

https://ja.wikipedia.org/wiki/CAS & iR &=
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B Reproducibility of chemical compounds: Notation by connection table

List of file formats
handled by
the “OpenBabel system”

ol — MNP DA COL. forTrmat —
PpPdb — Froteim Data Banik forTrm=st
==z — SAANMILLES forrmrmaat

SCy= — D W= cartesian coordimates forrmat
CONAFIG — DL POy CONF IS
CTCTOINTCAR —— VASEF format
HISTOR Y — DL PO Y HIS T ORY
FPOSCAR —— WVASEF forTrmaat

WA SEF — VASEF formnmnat

shimnst — ABINIT Outpaast Formrmat
sScesain —— ASACES nmnpaat forTrmst
scesowuaut —— ACES output forrmat

scr — ASACiR forrmat

saSdf — ADF castesianmn mpuat forrmsat
adfout — ADF outpwat forTrma=at

sl —— Aldcheammy formrms=st

Src — AScocelrysIMAas] SBiosymrmuinsight 11 CAaFR forTmat
sSsca — AASCIlI forTmat

SoesT T —— XX CrySDhenmn Structure Forrmat
bgf — ANMSI1I BSBGFRF forrmaaat

booxc — Doclik 5.5 Bo>x forTmat

bs —— Ball amdad Stick forrmsat

cOS9Sowuat —— CTrystal O9 output forTmat
cSdl —— CThem 2D Casrtesianmn 7 forrmsat
CcCOSaZ —— CThemZ2D Cartesianmn =2 forrm=sat
c=ac —— CTAChe MolsStruct forTrmat
csacocrt —— CTCacao Cartesssam forrmsat
c=ache —— T AChe NMolStruct forTrm=sat
c=amcimt — Cacsaso Intermn=asl forrmst

c=amn — Canmnonmnscsal SAaMIES formTrmaat
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Canonicalization is required to correctly perform compound searches
There are many structural patterns in one compound. Compound does not hit in search.

2 | SMILES 1; 0C1=C(N(C)C)C=CC=C1 :by ChemDraw
)\ . 2:¢1(0)c(N(C)C)ceecl by Ecosar

A RN 3:C1=CC(=C(C=C1)N(C)C)O ;by QSAR Toolbox
| 4:CN(C)clcecceclO ‘by OpenBabel
\/ 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
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<> Problem in compound structure:
- tautomer - nitro - aromatic - salt
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