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OCHOBHAaA PEKOMEHIOBAHHAA JIUTEPATYPA
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An Introduction to Chemoinformatics, Chemoinformatics -A Textbook, Johann

Andrew R. Leach, Valerie J. Gillet, Gasteiger and Thomas Engel, Wiley-VCH
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BBenenue B xemomHpopMmaTury, T .. Mamenumos, 1. M. Backuu, 1.C. AuTUnuH, A.A.BapHEK

Varnek, A. and Baskin, I. I. (2011), Chemoinformatics as a Theoretical Chemistry
Discipline. Mol. Inf., 30: 20-32. doi: 10.1002/minf.201000100




I[IpenMeT XUMHUUYECKOH (XEMO-) HHPOPMATUKH

F. K. Brown (1998) Chemoinformatics: what it is and how does it impact drug discovery?

Annual Reports in Medicinal Chemistry, 33, 375-384

“XuMuJecKad MHGPOPMATHKA O3HauJaeT COBMECTHOE HCIIOJIb3OBaHUE
MHMOPMAITMOHHBIX PECYpPCOB IJIA IIPe0OPa30BaHUA IAHHBIX B HHMOPMAIIHIO M
MHOPMAIIMY B SHAHUA OJISA OBICTPEHIINEr0 IIPHUHATHA HAWJIYUIIMX PEIIeHWH IIPH
IIOKCKE COeIUHEHUM-JINIEPOB B PaspaboTKe JIEKAPCTB ¥ UX OIITHUMHUSAIIAN.”

G. Paris (August 1999 ACS meeting)

“Xumuueckad HHPOPMATHKA 9TO HaydYHaA OUCIHUIIJIMHA, OXBaTbhblBalolllad OHU3aMVH,
COSIaHMWE, OpPraHMSsalluiO, VIIpaBJIEHHE, IIOMCK, AaHaJIkS, pPaCIpOCTPaHEHUE,
BUSYAaJINSAIINIO ¥ UCIIOJIE30BAHUE XUMHUYIECKON MHPOpMAIINH.”

dJ. Gasteiger and T. Engels (editors) (2003). Chemoinformatics: a textbook. Wiley-VCH.

“XumMmuyeckad HHPOPMATHKA 9TO IPMMEHEHNE METOI0B MHOOPMATUKH OJIA PEIIEeHUA
XUMHWUYECKHUX 3a,1a4.”




XUMUUYeCKad MTHPOPMATHUKAS (XEMOUMHGPOPMATHUKA,)

Ob6JtaCTh C ONHOM M3 HamOOJIee IOJITMX MCTOPHME CPEIOU HIPHUKJIAIHBIX KOMIILIOTEPHBIX
OUCITUIIJINH, BMECTE C TEM BBLISJIMBIIAACA B OTIEJILHOE HAIIPABJIEHHE OTHOCHUTEJIBEHO

HEeIaBHO

HarmpaBJieHIE PASBUTHA OIIPEIEJIAETCA MEH IUCIIUIIINHEADHBIM XapaKTepPOM 9TOM 00JIaCTH




XuMHuueckad UHPOPMATHUKA ¥ CMENHDBbIE OUCIIUIIJINHB]L

XemomeTtpuka

MaTtemaTtnyeckasn BuounHdpopmaTtuka
Xumus

Xumunueckasn
MHPOpMaTUKA

MHdopmaTuKa MepauuuHcKasn
maTtepuanos Xumusa




XuMuUYecKasa MTHPOPMATHKA: MOJIEKYJISIPHAA MOIEJIb
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JIECKPUIITOPHOE OIIMCAHNE HTaHHBIX

> 7000 THIIOB MOJIEKYJIAPHBIX JECKPHUIITOPOB
Roberto Todeschini, Viviana Consonni é
. . Handbook of
s  IIpocremiiuve CTPYKTYDHBLE %1 reoOMEeTPUUYECKUE Molecular
(MOJIEKYJIAPDHBIA BEC, UYMCJIO aTOMOB OIIPENEJIEHHOI'O THIIA, Descriptors
pasMep MOJIEKYJIBl, PaCCTOAHME MeExIy QYHKIMOHAJILHBIMU
I'pyIIIIaMM)

Methods

and Principles
B in Medicinal
= Chemistry

Torosornueckre (MHIOEKCHl Panmuua 1 BuHepa, ...)

PUSUKO-XUMUUECKUE

MougexynapHable parmMeHThl (IIOCJIemOBATEJIEHOCTH aTOMOB U
CBASEM, ATOMB1 C OKDYHEHHUEM, ...)

dapmMaK0oPOPHBIE TECKPUIITOPEL

MoJekynapHble OTIIEYATKH

Volume 11

7 K/ /7
0‘0 0.0 0‘0

Edited by

R. Mannhold,
H. Kubinyi,

H. Timmerman

K/ /7 7
0.0 0‘0 0‘0

HMHuopMaTHEKA MATEPUAJIIOB

BoJuiee Pa3SpPOSHEHHDI1E MCTOUHUKK HTHQOOPMAITHIH TI0 OEeCKPUIITOPAM, OTCYTCTBHUE
CIIEIIHAJINSUPOBAHHDIX IIPOTrPaMM, OOJIBIIAA II0 CPABHEHMIO C MOJIEKYJIAPHBIMU IECKPHUITOPAME
IPUBASKA K 00BEKTY MCCJICIOBAKMA

7
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OTHeYaTKH Pa3JIHYHOIO THIIA

JeCKPHUIITOPE], OIIMCHIBAIOIIIME CBOMCTBA XUMMUUYECKUX 9JIEMEHTOB
I[TapaMeTpPhl, COIEPHAIINE KPHUCTAJIIIOTPADHUIECKYEO MHOPMAITHIO
JeCKPHUIITOPH] OIIHMCHIBAIOIINE COCTAB CO8TMHEHMH

PassimuHable PUSHKO-XUMUYECKHUE XaPAKTEPUCTUKH
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XuMHuUIeCcKad HHPOPMATHKA: MOJIEKYJIAPHAA MOIEIb

[IPUHIINT MOJIEKYJIAPHOTO TOmobmA (CXOICTBA): CTPYKTYPHO CXOINHBIE MOJIEKYJIb1

IPEIIOJIONUTEILHO 0018 IAaI0T OJINSKHI MY CBOMCTBAMMU
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G. Maggiora et al Molecular Similarity in Medicinal Chemistry J Med Chem 2014 57 (8), 3186-3204



XuMuyecKad MHPOPMATHUEKA: BSBAMMOCBASL CTPYKTYPa-CBOUCTBO

15,840 nponykToB (-aminoacyl amide derivatives) TpeXKOMIIOHEHTHOU KOHIEHCAIIUU YTHU
(B3aMMOIENCTBUE aMMUHOB, MSOIIMaHUIOB, KapOOHUJILHBIX COeIUHEHUH,
OpPraHWYECKUX/HEOPIaHUUYECKUX KUCJIIOT).
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M. Reutlinger, G. Schneider / Journal of Molecular Graphics and Modelling 34 (2012) 108-117




XUMHUUECKaA MHPOPMATUKA: XUMHUUYECKOE IIPOCTPAHCTBO IaHHBIX

TepMMH, OTHOCAIIUHACA K OIIEHKE KOJIMYECTBa, COSIMHEHUH IPY BUPTYJILHOM CKPHHUHTE,
HaIPaBJEHHOM Ha peIIeHMe KOHKPETHOM 3amauu. B o0IIeM CcJydae, COBOKYITHOCTH
XUMUUIECKUX COEOWHEHWM, OIIMCBhIBAEMBIX HAOOPOM IIapPaAMETPOB, YCTAHABJIHBAIOIINX

B3aMMOCBASL CTPYKTYPa-CBOMCTBO

MaKpoMoneKybl

coeanHeHunAa

OpraHunyeckue
coeanHeHunA

Xumumnueckoe

OmeHKa YMCJIa, COETHMHEHHUM SaBUCHT OT NPOCTPaAHCTBO
pasmepa, COCTaBa, y4aera, AaHHbIX
CTEPEOUSOMEDPHH:

& 6.2*10!% aIMKJIWYECKHE aJIKaHbl
6es yuera cTepeosomepoB (<40
aTOMOB)

« 1023 coemmuenut (C, N, O, S, P, Se, Si,
Hal; <36 aToMOB )

< 10180 coemmuesm#m (C, N, O, S, P
<1000 Da, cTepeonsoMepsl )

% 166 MJIIDL «BUPTYaJIbHBIX»
coemmueruu (C, N, O, S, Hal; < 17
aTomoB (GDB-17 Database)

P. Polishchuk et al J Comput Aided Mol Des (2013) 27: 675

MeTannoopraHumyeckune

B Polymers nonbio
W Nanomaterials

m Catalysis

" Biomaterials

W Supercritical CO2
™ |onic Liquids

W Ceramics

Chem. Rev. 2012, 112, 2889-2919




XmMHUUecKad MHPOPMATHUKA: CHHTES CBOVCTB

OnmcaHue ¥ IIOUCK XUMUYECKUX CTPYHKTYP ¥ IaHHBIX

AHaJms 1 paboTa ¢ XUMHUYIYECKUME 0a3aMM TaHHbIX

MoJIeKyIAPHBIA  OUSAMH  HOBBIX XHUMHUYECKMX  COEIOUHEHUM/MATEPUAJIOB,
006JI18,IaF0IINX 33, TaHHBIMY CBOMCTBAMM

KoMIibroTepHBIY CHHTES / TU3aHUH SKCIIEPUMEHTS,
ABTOMAaTHUYECKAA UISHTUMOUKAIINA OIINO0YHBIX TaHHBIX

T 09K CIIepPIMEHTAJILHOE 0O0CHOBAHHIE I'UIIOTES

AJITOPHUTMB1 IJIS PAO0TH] C OOJIBIITMMY TAHHBIMHA

KoMmrsieMeHTapHOEe IIpMMEHEHNE XMMHWYECKOM MHQOPMATHUKM C IPYIMMHK
OUCILIUIIJIMHAMY TEOPETUYECKON XUMUU

CosmaHre MEXaHWSMOB IJIS CBOOOIHOTO 0OMeHa MHMOpMAaITHeH ¥ 9P PEeKTUBHOMN €€
00pPabOTKM




IT13arH JIEKAPCTB




«BIG PHARMA»
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Huge apparent improvements in efficiency
and quality in many research inputs:
¢ Approximate Moore’s Law improvements in many cases

Small changes in success of
molecules entering clinical
trials over the past 50 years

Eroom’s Law:
increase in cost per
approved molecule

e Qualitative improvements in other cases

IIpo6aewma, "JIyuire, ueM Beatles"

HEeIOCTaTOYHOMN
adderTHBHOCTH

IIpoBuema, "OCTOPOMHBIE YHHOBHUK"

BosMoxHBIE
IIPUYUHDB1

M HEePIIMOHHOCTL, KOHCEPBATUSM

Scannell et al Nature Reviews Drug Discovery 11, 191-200 (March 2012)
MecGilvray Fresh hunting ground Nature. 2016 May 12;533(7608):S65-7.
Smietana Trends in clinical success rates Nature Reviews Drug Discovery 15, 379-380 (2016)




Mexanusm mercTBUA (Mode-of-Action) Kakx OCHOBA OIIpEeNeJIEHUA
CTPATETHH CKPUHMHTA HOBBIX COEIUHEHUM

4 3 N

agonism/
up/down
regulation antagonism

Protein
degradation

genome ** § —*

editing

DNA RNA PROTEIN

Hit finding technologies:

)/

%+ Structu re-agnostic screens

¢ Structure-enabled approaches
** Modulation of protein levels through RNA interference

Examples of possible cheminformatics support:

L X4

Aid new technologies (e.g. DNA-encoded libraries DEL)

Data sharing and analysis

Integrating new machine learning technologies (Deep learning, one-shot-learning,
machine learning for dynamic systems, etc)

)
L X4

)
X

)

E. Valeur et al New Modalities, Technologies, and Partnerships in Probe and Lead Generation: Enabling a Mode-of-Action
Centric Paradigm J Med Chem Article ASAP




«Al-powered drug discovery captures pharma interest»

Al company/ Announced partner/
location Technology location Indication(s) Deal date
Atomwise Deep-learning screening Merck Malaria 2015
from molecular structure
data
BenevolentAl Deep-learning and natural ~ Janssen Pharmaceutica Multiple November 8,
language processing of (Johnson & Johnson), 2016
research literature Beerse, Belgium
Berg, Deep-learning screening None Multiple N/A
Framingham, of biomarkers from patient
Massachusetts data
Exscientia Bispecific compounds via Sanofi Metabolic May 9, 2017
Bayesian models of ligand diseases
activity from drug discovery
data
GNS Bayesian probabilistic Genentech Oncology June 19,
Healthcare inference for investigating 2017
efficacy
Insilico Deep-learning screening None Age-related N/A
Medicine from drug and disease diseases
databases
Numerate Deep learning from pheno-  Takeda Oncology, gastro- June 12,
typic data enterology and 2017
central nervous
system disorders
Recursion, Cellular phenotyping via Sanofi Rare genetic April 25,
Salt Lake City, image analysis diseases 2016
Utah
twoXAR, Palo  Deep-learning screening Santen Glaucoma February 23,
Alto, California from literature and assay Pharmaceuticals, 2017

data

Osaka, Japan

Smalley Nature Biotechnology 38, 604-605 (2017)




BUPTYyaJIbHBIY CKPUEIHT: OECKOHEUHAS JIECTHIIIA?

Virtual screening: an endless
staircase?

Gisbert Schneider

Abstract | Computational chemistry — in particular, virtual screening — can
provide valuable contributions in hit- and lead-compound discovery. Numerous
software tools have been developed for this purpose. However, despite the
applicability of virtual screening technology being well established, it seems
that there are relatively few examples of drug discovery projects in which
virtual screening has been the key contributor. Has virtual screening reached
its peak? If not, what aspects are limiting its potential at present, and how can
significant progress be made in the future?

HeobxoanMmocTb MHAMBMAYANbHOTO Nogbopa MeToaa BUPTYa/IbHOrO CKPUHUHIA ANA peLleHunn
KOHKpPEeTHOM 3a4a4u, pa3paboTka HOBbIX METOA0B

[locTaToyHas UHTerpauma MeToaoB BUPTYaNbHOTO CKPUHMHIA B MPOLLECC Pa3paboTku

AKLI,EHT Ha nNoJsiydeHune HOBbIX d)yH,u,ameHTaanux 3HAHUN

Kogej, T., N. Blomberg, et al. (2013). "Big pharma screening collections: more of the same or
ObmeH AaHHbIMK unique libraries? The AstraZeneca-Bayer Pharma AG case." Drug discovery today 18(19-20):
1014-1024.




HMHpopMaTHUKA MATEPHAJIOB
(Materials informatics)

K.Rajan Annu. Rev. Mater. Res. 2015.45:153-169.



MATERIALS INFORMATICS: OBJECTS AND APPLICATIONS

Structure predicting

Post-processing and

analysis of data from Screening
physical-chemical compounds with
methods of research | pegcriptors: tailored properties

=  Fingerprints and
fragment-like
descriptors
Elemental Properties
Synthesis details

Co-jo'!nt apply!ng = Task-specific Exploring
cheminformatics, P microstructure and
: . description
cheminformatics and morphology of
molecular dynamics Q materials

) /
Experiment design

and experimental
data analysis

J




Autonomous experimentation

@ Design experimental campaign Synthesis and
characterization

@ Construct approximation

@ Propose new experiment @ Evaluate objective
Optimization loop Collect products

Tabor et al Accelerating the discovery of materials for clean energy in the era of smart automation Nature Rev Mater (2018)




[IOMCK XUMHWYIECKUX TaHHBIX B IIATEHTAX U TPYTHUX
OOKYMEHTAaX




SureChEMBL

SureChEMBL: 17 MMANNOHOB coeAUHEHUN, U3BNEYEHHbIX N3 bonee yem 14 MAH NaTeHTOB

SureChEMBL Query Help Quick Reference Guide Patent Number Search Clear form Field Search
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29 © substructure
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P
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SECTION(S) @
Br @ Al
| Title or Abstract
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Description
AA Images
1 DEONONE
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https://www.surechembl.org/search/

PATENT AUTHORITIES @
All chemically annotated authorities (?)
US Applications
US Granted
EP Applications
EP Granted
WO
JP

All authorities (inc. DocDB) (?)

PUBLICATION DATE

Example: YYYYMMDD; YYYY; YYYYMMDD TO
YYYYMMDD; YYYY TO YYYY

Our Chemistry Annotation Coverage

Chemistry annotations for US, EP, WO full text and
JP abstracts are now available as follows:
Structures from text: from Jan 1, 1976
to Sep 11, 2017

Structures from images: from Jan 1, 2007
to Sep 11, 2017




Big Data from Pharmaceutical Patents: A Computational
Analysis of
Medicinal Chemists’ Bread and Butter

C Y} 5 600,000
> 200,000 Text- ) T @

o P P roducts
US patents mining i Jo s p ________________
1976-2015 oo J

> 1.1 million reactions |

2.80
2.60
240
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Williamson ether synthesis | RXN type

\/ assignment !
............................ -
N 3)

= i 052
i::v\ Evolution of RXN types over time | 650

-

J ([~ f~J-Q-Q-Q-Q-Q-R-Q)

Ratio OAN+Q) Atoms

o
w
@0

0.44
1975 1980 1985 1990 1995 2000 2005 2010 2015 1975 1980 1985 1990 1995 20002005 20102015

J. Med. Chem. 2016, 59, 4385-4402



Big Data from Pharmaceutical Patents: A Computational Analysis of
Medicinal Chemists’ Bread and Butter

Table 1. Overview of Recent Studies Investigating Reactions and Molecules

Date Range

Source

Documents

Extraction
method

Sampling
over time

Focus

Reactions

Compounds

Highlights

This Work
1976~2015
Granted US.

Patents and

Applications
126 435

Automated

Continuous

Med-chem pat-

ent reactions

1.15 million
unique

628 200

New frame-
works, physi-

Carey, 2006
20052006

In-house synthesis data
GSK, AZ, Phizer

unk

Manual
Snapshot

Process chem R&D

Purchased vs installed
chirality, large-scale

Leeson, 2007
19642007
FDA, Prous,

GVKBio,

Cerep
>5000

Automated
Continuous

Oral drugs and
development
cmpds

>120 000

Comparison of
various com-

Walters, 2011
19592009
GVK, ChEMBL, Jour-
nals: J. Med Chem.

19299

Automated
Continuous

Med-chem literature

415284

Physicochemical proper-

ties, complexity, com-

Roughley, 2011
2008 -2009
Beilstein, SciFinder, Joumals: |

Med. Chem,, Bioorg. Med. Chem.,
Bioorg. Med. Chem. Lett.

139
Automated + Manual

Snapshot

Med-chem publications from GSK,
Pizer, AZ

7315

3566

Heterocycle analysis, fluorine

Brown, 2015
19842014

Journals: J. Med. Chem,, J.

Am. Chem. Soc., Angew.
Chem., Int. Ed.

280
Manual

Snapshot

Med-chem and natural
products publications

unk
unk

PMI analysis, comparison
against natural products

cochem, “practical reactions” panies’ data mon frameworks literature
props.
B
Evolution of major reaction classes over time
35.0%
30.0%
25.0%
20.0%
15.0% . ——
P
— -
/'/ T ~— ”
B Heteroatom alkylation and arylation Em Functional group addition (FGA) —
Acylation and related processes | Oxidations 5.0% - S———
B Deprotectons B Protections -—-"\\
| C-C bond formation | Resolution 0.0%
BN Reductions BN Heterocycle formation 1975 1930 1085 1990 1995 2000 2005 2010 2015

1 Functional group interconversion (FGI) Year




IIaTeHTHBLIN XUMHUYEeCKHUHU MOUCK

@ WORLDWIDE RESEARCH & DEVELOPMENT
Medicinal Chemistry

Structure Clipper — an interactive tool for

extracting chemical structures from patents



IIaTeHTHBLIN XUMHUYEeCKHUHU MOUCK

KenaTesbHbIE BO3MOXKHOCTH:

= ABTOMaTHUYeCKOe U3BJIeYeHHEe XUMUYECKUX CTPYKTYpP U3 UCXOAHbIX PDF nokymeHTOB

» COBMECTUMOCTb C OCHOBHBIMU TUIIAMU MATEHTOB U CTAaTbSIMHU

» Tpeb6oBaHHUA K BOBMOKHOCTSIM pabOThI € rpadpUKON U U300paKEHUSAMU

* AccouuMUpoBaHUE HM3BJIEYEHHOW HHPOpPMALMU C UCXOAHBIMH JOKyMeHTaMU (MHTerpupoBaHHas
BO3MOXXHOCTb Ilepexo/ia K UCXOAHOMY TEKCTY)

"  Yn06HBIN M0JIb30BAaTEJbCKUU UHTEPPENC AJIS1 OTOOPAKEHHUS PE3YJbTATOB MOUCKA C MOACBETKON
3a,eMICTBOBAaHHON MHPOPMaLIUU

* Bo03MO0XXHOCTb BHECEHUS] U3MEHEHUU B U3BJIEYEHHYI0 HHPOpMaALUI0 (MOAUPUKALUA XUMUYECKUX
CTPYKTYp; UCOpaBJeHHe OLIMOOK B MMeHax COeJUHEHHH, B CTPYKTypax, NpeoOpa30BaHHBIX U3
HM300paKeHUH )

* HHTerpauusa c nporpaMMaMy MOJIEKYJIIPHOTO IM3alHa




IIaTeHTHBLIN XUMHUYEeCKHUHU MOUCK

= PCAT v5.1: US2005222151 peatx - olEN

File Edit Select View Properbes Analysis I Ext Help . ape
Access to in-silico models and
@ i e % = . )
Po@EBEEL ()@@§®@ ’ﬁ'd LI e ~.  other chemoinformatic tools

[ Detail & & % |[Compound Teble a e x|
Detail | List| Table Menu ¥ cmpds: 400 loaded Oselected 77 visible Hide | Show | Show Only | | Showan | <Pree| | Nests | Page: 13 - (&
Y PCAT.DD | PCAT_PAG PCAT LOC Chemical | N25Mess: US 20050222151 Al Oct 6, 2005 |=
- e CUMENT | E ATION SCIPE  pome | ge i
-
2 Extracted chemical
compound 12-1 - Chromarography of ( Example 3
A structures gave the titke com ,\.“J a8 a sold (0506 g, 31]
Propety  Value — -lzhs] Skp B. GPiperidinel-ylmeyl-niotinic
- nethyl ester ;
EE:}SZZ :‘;’;‘;:‘j \7 [0126] To a sohlion of G-femyl-nicolinic scd melhy
_DOC... 22| ompound 12-3 o ot 12 15¢| N2 (-isopropyl Ok et (000 £, 121 manal) ond piperidios (14 ml 133 \/ﬁ
PCAT PAGE 12 a aml) in DOM (15 mL) wis sdded NaB(OAG),H (0380 g, | \ | |
PCAT_LOC.. 1349.2282. ! 150 mmol). After 18 b, the ceaction was diluted with 1 N N SN
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KOoMIBIOTEPHDBIM CHHTES / II3alH SKCIIEPUMEHTA,

Computer-Aided Synthetic Planning Corman Edtion: " DOV 101002 fanga 2000610
Computer-Assisted Synthetic Planning: The End of the
Beginning

Sara Szymkué, Ewa P. Gajewska, Tomasz Klucznik, Karol Molga, Piotr Dintwald,
Michat Startek, Michat Bajczyk, and Bartosz A. Grzybowski*

Angéwandte

HKoMIBOTEPHBIN CHHTE3 — COBOKYIIHOCTH METOLOB AHAJIH34 JAHHBIX, CIEIIHAJIHSHDOBAHHBIX
4JITODHTMOB H IIPOIDAMMHOIO 06ECIEeYeHHA IOJIA ITJIAHHDOBAHHA CHHTE38, IIDOIHOSHPOBAHHA
IIPOTEKaHHA H PESYJILTATOB XHMHYUECKHX PDEAKIIHH.




HoMIIBIOTEPHBIY CHHTES / IIM3arH SKCIIEPUMEHTA.:
HamuboJIee M3BECTHOE IIPOrpaMMHEHOE 0OeCIIeUeHMEe

OcHOBaHHBblE Ha UMEIOIINXCA TaHHbIX

« LHASA (Logic and Heuristic Applied to Synthesis Analysis) 1 SECS (Simulation and
Evaluation of Chemical Synthesis) - HesaBUCHUMEBle BETBU II€PBOI'0O IIPOIPAMMHOI'0O
obecrieuenusa OCSS (Organic Chemical Simulation and Synthesis) - 1960

* SYNLMA
* SYNCHEM
* SYNGEN +FORWARD

WODCA (oneHka QyHIaMEeHTAJIbHBbIX CBOMCTB CBASEH - IIOJIAPHOCTH, PESOHAHCA,
IIOJIAPUSYEMOCTH) - Johann Gasteiger group 1990®

HesmMnmpuuyecKur KOMIIBIOTEPHBIY CUHTES

 IGOR u IGORR (aHaJIUS IIOTEHIIUAJIbHBIX PEaKIINM, OCHOBAHHBIX Ha,

IIePEPACIIPENEJIEHUH SJIEKTPOHOB aTOMHEBIX 000JIOUEK, PACUET SHTAJIBINY PEAKIIHH) -
Ivar Ugi 1980t-1990t

 EROS (Elaboration of Reaction for Organic Synthesis)

« TOSCA (Topological Synthesis design by Computer Application

» COMPASS (COMPuter-ASsisted organic Synthesis)

» CAMEO (Computer Assisted Mechanistic Evaluation of Organic reactions)
 ARChem (MCIIOJIBSOBaHNE COBOKYIIHOCTH «IIPABUJII»)

S. Szymkué et al Angew. Chem. Int. Ed. 83016, 55, 5904.
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HKoMIIBEIOTEPHBIN CUHTES / IIMSarH SKCIIEPUMEHTA,
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S. Szymkué¢ et al Angew. Chem. Int. Ed. 8016, 55, 5904.



KoMmnbroTepHbiY cMHTE3 / JIu3aliH 3KCIIepUMeHTa
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S. Szymkuc¢ et al Angew. Chem. Int. Ed. 2016, 55, 5904.




SCUBIDOO (Screenable Chemical Universe Based on Intuitive Data,
OrganizatiOn ): DATABASE OF COMPUTATIONALLY GENERATED
SYNTHETIC TRACTABLE COMPOUNDS

58 Hanbonee

~18000
«CTPOUTENBHbIX PacNpPOCTPaHEHHbIX 21 MWUNNNOH HOBbIX
6/10KOB» B MeANLMHCKON coeiIMHEeHUN
XUMUN peaKkunm
A A Nna xammOro COSMMHEHUA B
[IpeoBapUTEJILHAA DOUIILTPAIIHA: ‘ e A A®  Gase maEEBIX TpeNCTABJIEHA
%  Vmajseuwe nyOJHMKaTOB ’ = = ’; = A mHOPpMAIIMA 1[I0 METOLY
% YmaJjieHre IPOTUBOMOHOB L4 L A ® cunresa, TIOTEeHIXaJbHBIM
% KOHTDOJIb (MOJIEKYJIAPHOM @ @ & A [O06OYHBIM  DEaKUMAM, U
cJIOMHOCT™: e aJIbTEPHATUBHBIM CIIOCODaM
. MW < 250 Da.. (,]IJIH TIPOILYKTOB B1 Reaction B2 Products IIOJIyYEHUA
¢ OOJIBIIIET BEPOATHOCTEI0O MW
<500 Da).

*  KoJjuuecTBO
KOHMPOPMAIIMOHHDBIX CBASEH <
2. (IJia IpOmyKTOB < 6 =>
BOSMOMHOCTDb IPUMEHEHUA
METOLOB MOJIEKYJIAPHOT'O
IOOKUHTa,) KosmuecTBO
XUpaJIbHBIX IIEHTPOB < 1 (mJjid

IIPOOYKTOB < & => yIIPOIIAET
K CHHTES) /

SCUBIDOO: A Large yet Screenable and Easily Searchable Database of Computationally Created Chemical Compounds Optimized
toward High Likelihood of Synthetic Tractability
F. Chevillard et al Journal of Chemical Information and Modeling 2015 55 (9), 1824-1835 DOIL: 10.1021/acs.jcim.85b00203




SCUBIDOO (Screenable Chemical Universe Based on Intuitive Data,
OrganizatiOn ): DATABASE OF COMPUTATIONALLY GENERATED
SYNTHETIC TRACTABLE COMPOUNDS
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