ELSEVIER

Reaxys & Reaxys
Medicinal Chemistry

Ryan Huang =1&ii#

Customer Consultant

Life Science Solutions — Elsevier
r.huang@elsevier.com



mailto:r.huang@elsevier.com

RE‘UXYS Is sponsored by

NARLabDs MNZE)\WEW BN ’¢

CSTPl BRBSEMRREAPN  SU t]

Science & Technology Policy Research and Information Center




ELSEVIER

OUR KEY DIFFERENTIATORS

TO ACCELERATE
SCIENCE TO
IMPROVE HEALTH

Our Roots
As A
Knowledge
Company

Customer

Open i .
First P Accelerating Market

Integrated Data-Driven Leading
Systems Decisions Talent

Commitmen
t

A Knowledge & Information
Analytics Company

& RELX
@ 140+ $1.4bn Partnering with

\// on technology annually O
ears of scientific 9 O /
v ~30,000 0

knowledge curated as

S3ION3IIODS 4117 Y31 A3IST3

. . semantically rich content to employees of top Pharma
Partners in propelling research enable tomorrow’s medical i
i ' Serving customers in companies
and innovation forward to breakthroughs
transform the way you bring 180+

new medicines to the world countries




m
-
(7]
m
<
m
A
—
m
m
(7]
(@)
m
P4
(9]
m
(7]

DISCOVERY Target discovery; Understanding disease

Elsevier scientific content and tools @ Ve
and biological pathways

fuel data-driven decisions
throughout the development life

cycle

. DISCOVERY
@ POST MARKET Comply with drug

safety and pharmacovigilance
regulations; Adverse events
monitoring and reporting

Synthetic planning; Hit identification; Lead optimization;
Molecular relationships; Drug design optimization

more quickly for safety & efficacy;
Inform translational research

@ PRE-CLINICAL Ré&D Cull leads

POST PRE- -
MARKET CLINICAL Efficient scale-up; Product

PHARMA R&D formulation
LIFE CYCLE

APPROVAL LAUNCH Optimize @ CLINICAL R&D Optimize design,
supply chain efficiency; Inform patient population and primary
HEOR and Market Access APPROVAL CLINICAL endpoint for clinical trials

strategies ALl R&D Inform regulatory approval

strategies

Sg&wgcemrect Professional Services Embase” PathwayStudio™ Chemtiva™
ERUEN

PharmaPendium® QUOSA™ Entellect” Reaxys" Reaxys’ Medicinal Chemistry




Agenda

1.
2.
3.
4.
5.
6.

Why should you log in to Reaxys?

Quick Search (Search by text)

Structure Search

Query Builder (e.g. Natural compounds searches)
Synthesis Planer

New!
Structural Activity Relationship (RMC module) (e.g. Real pharmaceutical case)
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New homocamptothecins: Synthesis, antitumor activity, and molecular modeling Cited 23 times

ing; Shao, Luecheng; You, Liang; Zhang, Min; Yao, Jianzhong:

Miao, Zhenyuan; Sheng, Chunquan; Zhang, Wannian; Ji, Haitzo; Zhang,
Che, Xiaoyin - Bioorganic and Medicinal Chemistry, 2008, vol. 16, &3, p. 1493 - 1510

Abstract ~  IndexTerms A~ Substances (126) \  Reactions (78 v  Full Tec 71

Abstract

Homocamptothecins (hCPTs) represent a class of new emerging antitumor agents, which contains a seven-membered

Reaxysie/R T XEIHIE B bibliographic | -

—— . novel 7-substituted hCPTs were designed and synthesized based on a newly developed synthetic route which couples
’é =:|:l' *ﬁg %ﬁ% :It\ 7 ﬁ fing Awith ring C, E and D. Most of the synthesized compounds exhibit very high cytotoxic activity on tumor cell ine
== HRlLy L] 2= L] B, Sorn st Gt o5 Bl &) ) B b v e e e v ) v e i
2=, s . ) . B
— = — topotecan. D-QSAR) methods, CoMFA and CoMSIA,
E }_._ hgso|2s %‘ Ek = : ve y QsAR)
2 R R 2] were applied to explain the st; y (SAR) of the ds. Furthermore,

malecular dogking was used to clarify the binding mede of the i to human DNA

o3 ‘E 4=
‘e' L_{T E l_\ o I. The important hydrophobic, base-pair stacking, and hydrogen-bonding interactions were observed between the

RCPT derivatives and their receptor, The results from melecular modeling will guide the design of novel RCPTS with

N

higher antitumor activity.
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protein binding, drug structure, drug synthesis, human, human cell, hydrogen bond, hydrophol

ty, male, molecular dock]
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Reaxys  Quicksearch Querybuilder Results Synthesis planner  History ks e
Filters and Analysis
N [m] camptothecin
By Structure o . Cxhhe0; 348358 6075662 7689-03-4
Identification  Bioactivity (All) Spectra - 139 Preparations - 221 »

Measurement pX v
Druglikeness  Physical Data- 132  Other Data- 1,527  Reactions - 1,112

ReaxysH4IEseek, iz el
T BIB500 h R R R - v
"%ﬁié *sl_ , E % ;‘E ,I\E ;,éi *SI_ , D v camptothecin
%% i:!g_' ;,éi *SI' , l,x &Ejé‘z ié ﬂ.gl_ Substance Classes 7, v Identification

Voo

Molecular Weight v ~ Druglikeness
Availabili v
ﬁﬁ wailability v Bioactivity (All)
Availability in other databases v
~  Physical Data - 132
Available Data v
v Spectra- 139
Document Type v

~  Other Data - 1,527
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Reaxys core phI|OSOphy “Using information” not “searching for information”

O __OH CHs y
Y+ e . T
CHy ErTag

o] OH

aanse—— [ e EnER

A Dissocistion Exponent - 27

Find Similar Reactions >

Yield Conditions

VRN 5 o Lyophilized aspirin with trehalose may decrease the incidence of gastric injuries in
90.8% Stage #1: 3-(diethylaming healthy dogs  Cited 1 times
Wik O (testoliizob by 3a L Lin, Lee-Shuan; Kayasuga, Yuko; Shimohats, Nobuyuki; +6 others - Journal of Veterinary Medical Science, 2012, vol.
luronium tetrafluorobor; -
ear‘ tonitrile at 20°C for 3h 74,911, p. 1511 - 1516
Stage #2: acetic acid In a X % Abstract \  IndexTerms v Full Tet 7]
Stage #3: acetic acid In d
Erpeiimesital Fropedore. Incidence of aspirin resistance in the patient group of a university hospital in Korea
s wos 5[ 10 Cited6times
Lee, Young Kyung: Kim, Han-Sung; Park, Ji-Young; +1 other - Korcan Journal of Laboratory Medicine, 2008, vol. 28, #
4,p.251-257
56 won x|

Abstract v/ IndexTerms s Full Text 7]

[ Increased platelet expression of glycoprotein Ila following aspirin treatment in aspirin
-resistant but not aspirin-sensitive subjects Cited 3 times

Floyd, Christopher N.; Goodman, Timathy; Becker, Silke; +7 others - British Journal of Clinical Pharmacology, 2014
vol. 78, # 2, p. 320 - 328

Abstract n/  IndexTerms s Full Test 7]

Deliver relevant answers on the spot:
Delivering lists of references that « References ranked by relevance
may be relevant to a query... * Reactions with experimental details

» Substances with extensive properties
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A~ Other Data - 292
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Chemical Names
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gefitinib hydrochloride
* First generation of EGFR Tyrosine kinase inhibitor
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Quick Search — Preview Page

Reaxys Quick search  Query builder " Results Synthesis planner  History ~ Alerts RyanHuang A @
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Edit in Query Builder @ Create Alert JA
@ 22,353 Documents Titles, Abstracts, Keywords : "gefitinib” Preview Results View Results >
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@(— 7 Targets Structure . as drawn Preview Results v View Results >
Edit in Query Builder & Create Alert [\
& _RELX Group™

EIjEVIER Copyright © 2019 Elsevier Life Sciences IP Limited.

Terms and Conditions Privacy policy About content Performance Page

‘Cookies are used by this site. To decline or learn maore, visit our Cookies page
Feadhack (]



Results Page
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By Structure
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Documents - 6,861 >
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Documents -6 >
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Import Save Resetform Delete # CASRN Doc. Index Fields Forms History
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Molecular Formula X
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is Molecular Formula e = Identification A
ends with » <> Chemical Name =B
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Import  Save Resetform Delete Structure  Molecular Formula

Molecular Formula

Molecular Formula
Vooaox

V' Isolation from Natural Product

PROXIMITY

# &

CAS RN Doc. Index

Hide fields *®

B

Search properties

Q Natural

<> lIsolation from Natural Product

€ Natural Product

* O] {5 R i P E R ER 2R IR 1
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Import Save Resetform Delete

Molecular Formula

Molecular Formula
is vooax
Isolation from Natural Product

is V' lIsolation from Natural Product

Substance Basic Index

Substance Basic Index
15 antimicrobi*

@ e

Structure  Molecular Forphulz

Reactions

Substances

Documents

.o
H
B

Hide fields X

B

Search properties

Fields Forms History
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Basic Indexes

~

~

<> Substance Basic Index E]

< Reaction Basic Index
< Document Basic Index
Identification

Physical Properties
Spectra
Pharmacological Data

Ecotoxicology
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ReOX\/S Quick search  Query builder  Results ~ Synthesis planner  History signin @
Filters and Analysis < Backto Query Builder Database: Reaxys - 876 v
By Structure v 876 Substances out of 8,094 Documents containing 7,385 Reactions
Substances Classes [V
0 selected:  Options ~/ Yo} @) NoofReferences ny |
Molecular Weight v
Availability ~ Oleanolic acid

CagHegOs  456.709 2228570 508-02-1
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Publication Year ~
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v Hit Data - 27
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Hands on #3 1434

« 13C NMR (DMSO-d6, 150 MHz) 6 173.5, 157.8, 153.4, 150.1,
148.1, 145.9, 131.6 ,130.4, 130.2, 129.2, 128.7, 128.1, 127.8,
120.1 ,96.9, 73.6, 65.6, 50.8, 30.2, 7.8
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- EELOEFRESESGHS I - BFEERTE
- WERIEEYERAERBEE ASynthesis Planner

& 084 : OmeprazolelI & BX

1t ;2 FEE H 45 R #E A Synthesis Reaction ID: 28096702 +3 o
Planner: ; | : a 0 = “
@ BB - FREEUIEHER

2

@ oJEEFHBManuallysiAutoplan

EX &) Synthesis Planner 1= Sia 1 =0)

Manually: FEIZE L E 1T A M EEE

&

SO e

4 Conditions ~~  Find Similar >
- Autoplan: #i/RReaxysiZH S il

= P R Y EEa Yield Conditions

T

93.5% With CgaHraMNaO1gTiz; dihydroge

for 24h; Reagent/catalyst; enantiosg

Synthesize

> Manually
> Autoplan

Experimental Procedure ~  Show Reference
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Autoplan

B RBISES R
REEREAREE L - BB
BRERLE

@ Show conditions x
& Hide preparation
+ Add preparations

ili Remove preparation

P,
ELSEVIER

Reaxys

Quick search  Query builder

Synthesis Planner

Results

Plan 1
S =

Import  Save

Auteplanl 5 A

Synthesis planner

Weiwei Cheng (g\ Q ®
History

— e o @

Export

Yield

93.5%

86%

93% ee

Conditions

Preparation - 1

Cenditions

With CegH73N4O1oTiz dihydrogen peroxide In water; ethyl
acetate at 0°C; for 24h; Reagent/catalyst; enantioselective

reaction;

Experimental Procedure

55.65-epoxy-chol prtert-

With N-methyl
i i In at

-70 - 20°C; for 3h; Inert atmosphere; enantioselective reaction;

With tert -butylhydroperoxide In water; toluene at -20°C; for

Reference

Talsi, Evgenii P.; Brylizkov, Konstantin P. - Catalysis Today, 2017,
vol. 279, p. 84 - 89

Full Text A Cited 1 times 71 Details >

Abstract >

Zhou, Guobin; Guan, Yueging - Heterocyclic Communications,
2016,v0l. 22,#1,p.17 - 19

Full Text A Details >  Abstract >

RATIOPHARM GMBH - US2008/319195, 2008, AL
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ructure Activity Relationship
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The design, make, test and analyze cycle lies at the core of drug design

Chemical starting point

(Hit) found through HTS,
DEL, fragment screening

@ or prior knowledge

+ Weakly active

Drug * Target unselective

target « Toxicity risk

* Low metabolic stability

Candidate drug

* Highly potent

» Effective in in vitro & in
vivo models

* Metabolically stable

* No toxicity issues

« Multiple of DMTA cycles & hand-overs
between multiple labs
+ Each cycle between 4-8 weeks

*HTS: High througput screening; DEL: DNA-encoded chemical libraries

01.11.2019
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Rational drug design begins with screening against a “druggable” target that
IS associated with disease state and developing libraries of potential drug

candidates

Target-
based

screening

Initial
lead

cl

OH
LD

H N/“‘--CHe

MI-813
Clinical lead

ELSEVIER

a N MI-63
/ Optimized
potency
_

Novel Spiro-
oxindole

MI-773
Further optimized
potency and PK

\ al
N OH

MI-219
Optimized
oral
bioavailab

ility

MI-219

Stable and
more potent
isomer

Provided by a customer and based on Reaxys/Reaxys Medicinal Chemistry data



Researchers need to address a number of questions when developing a new drug
candidate (competitive landscape, novelty search, synthesis planning, building

blocks..)
) ) : &
—Ch, *What are its ADME and TOX 2PN
profile? -
Target- Design of i *Is there CYP, HERG inhibition? . macoiogy
based ol _-ls it negative in AMES test?
T . 9 Spiro-oxindole Initial le "y —
arge ffold . . . - -
seato |s it active and efficacious? e
|s it selective? o,
*Is there off-target activity? ,
MedChem properties
*What is known about _ .
els it *How to synthesize

the target?
*Who is working on it?
*What other
companies work on?

|0 0 A
2

Competitive intelligence

novel/patentable?
*Is there freedom to
operate?

©

Novelty searching

A 4

*What are its PhysChem

properties?
*Isitadruglike
compound?

PhysChem properties

it?
*|s starting material
available?

Y]

Synthesis planning

*How to purify product?
*How to analyse product
(NMR, HPLC, UV, IR)?

a8
o

Product analysis




Reaxys + RMC
Use Case #2
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Challenge: a general scaffold has good activity at the EGFR receptor, we need to identify:
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Query builder allows the user to setup comprehensive search strategy defining the
structure, target and bioactivity

REOXYS Quick search  Query builder  Results  Synthesis planner  History Sign in
& B [} &5 # Find search fields and forms
Import Save Resetform Deleteall Molecular Formula CASRN Doc. Index

Fields Forms History

<> Structure x MedChem
@I Create Structure [ Reaction Drawing < Target Name

<>  Substance Action on Target

= y

< Target Name X
<>  Measurement pX
is kA Target Name B
<>  Target Nature
<> Target Mutant/Chimera Detzils
<> Measurement Parameter X
<>  Target Transfection
is b4 Measurement Parameter =




Search for all derivatives of the general structure by selecting from the filter options

REUXYS Quick search  Query builder  Results  Synthesis planner  History Signin ®
& Structure editor Create structure template from name » Search this structure as:
() As drawn
0O E D C X MM ®°.. 2 1® 8 H: o @ O @ As substructure
'P‘ g2 (®) On all atoms
’ () On heteroatoms
H
@ ) Similar
s c .
! NHa N I|L| Tautomers I
+ = N © I:I Stereo
- | s I:I Additional ring closures
iTi Z F
: N [ | Related Markush
iR P
Salt
}1‘ a D dils
l Br |:| Mixtures
- | I:‘ Isotopes

N I:l Charges
A [ ] Radicals

| . ["E_QDOOO o 2 =+ More options |

Clear {if Transfer to query »

ELSEVIER




Define the target as EGFR

<= Target Name >
is ~ Target Name ==
Target Name Q EGFR| > »

> @ Targets — 18,839,700

> & protein - 15,203,250

> @ binding protein - 10,076,444

> @ heterocycdic compound binding protein « 3,260,624

> L@ nucleic acid binding protein ‘. 1,264,051

> @ DNA binding protein . 1,064,053

> LA structure-specific DNA binding protein 147,781

> @ double-stranded DNA binding protein 147,137

> A Epidermal growth factor receptor (EGFR (Epidermazl growth factor receptor)) 62,2930

> Bm Epidermal growth factor receptor [human] (EGFR) 59,040

E Epidermal growth factor receptor [dog] (EGFR) 2

'mm | Fnidermal orowth factor recentor IMus musculus<] (Fofr) 2722

Selected search items:

Epidermal g... [human] X Epidermal g...or [dog] X Epidermal g... usculus] > Epidermal g...vegicus] X More =

Clear selected >




Add the measurement parameter as IC50 and run the search

< Measurement Parameter

Measurement Parameter

A

8

ELSEVIER

Reaxys

L = =) ]

Import Save Resetform Delete all

<> Structure

On all atoms

< Target Name

is N

Quick search  Query builder

Target Name

Results  Synthesis planner History

[(Seareh Substances > | |

2 H (o4

Molecular Formula CASRN Doc. Index

x

Epidermal growth factor receptor [human];Epidermal grow B3

<> Measurement Parameter

is v

Measurement Parameter

ic50

Sign in @
Find search fields and forms Q
Fields Forms History
Reaxys A
Basic Indexes ~
Identification ~
Physical Properties v
Spectra v
MedChem ~

<>  Target Name

<>  Substance Action on Target

<> Substance Effect

<>  Measurement pX

<>  Target Nature

<> Target Mutant/Chimera Details
<>  Target Transfection




Reaxys provides 8,311 substances matching the criteria defined by the user
In their search strategy
Review substance results & switch to Heatmap view:

Druglikeness

Bioactivity (Hit Datz

Pnysical Data -

Spectrs - 39

Reactions - 83
Targets - 997
Documents - 790

Reaxys uick search uery builder Results Synthesis planner Histo Signin ®
b 4 Y P Yy 4
Filters and Analysis 8,311 Substances out of 886 Documents, containing 13,013 Reactions, 150 Targets Reaxys - 8,311 v
-
By Structure 0 selected E“‘“ ° @ Sort by No of References + ] | Heatmap FH
XDOH
Measurement pX
gefitinib
Highest Clinical Phases § CoyHOFND,; 446909 2549523 184475-35-2
4 &
Targets Identificztion Bioactivity (Al Other Dzta - 2,446 Preparations - 55 >
J/ C Druglikeness Physical Dats - 53 Reactions - 85 >
Parameters ~ - -
J Bioactivity (Hit Dats) Spectra - 45 argets - 1,028 )
Substance Classes Documents - 2,934 >
Molecular Weight lapatanib
CaHCOFNO,S S81.067 10502247 231277-92-2
Availability fe &
S o a Identification Bioactivity (Al Other Data - 1,010 Preparations - 53 >
Awailability in other databases O Druglikeness Physical Dats - 24 Reactions - 121 >
Available Data Bioactivity (Hit Datz) Spectra - 26 Targets - 687 >
= Documents - 1,576 >
Document Type
2 erlotinib
Publication Year CuHxNyO, 393442 2798958 183321-74-6
- N
Patent Assignee Identification Bioactivity (All) Other Data - 2,403 Preparations - 35

v V Vv Vv




Heatmap view allows for the rapid assessment of the substance and target

interactions

& @ ®
Export Settings Mavigator Legend

epidermal growth factor-activated receptor

Targets

Substances

4-Dimethyl... [-amide
4-dimethyl._. [l-amide
N-f4-(3-Br... cetamide
N-(3-chlor...-4-aming -
N-(3-ethy... -4-amine
N-(3-chlor...-4-amine

N-{3-chlor_...-4-amine

-amine
N-{(3-chlor...-4-amine
N-(3-chlor...-4-amine
2{3-{(4(3... (2H}-one
N-{(3-chlor...-4-amine
N-(3-chlor...-4-amine
N-(3-chlor...-4-amine
N-{(3-chlor...-4-amine
N-{(3-chlor...-4-amine
N-(3-chlor...-4-amine
N-{3-chlor_.. -4-amine
N-{3-chlor_...-4-amine
N-{3-chlor...-4-amine
N-{3-chlor...-4-amine
N-(3-chlor...-4-amine
N-{(3-chlor...-4-amine
N-{(3-chlor...-4-amine

—.-4-amine

-4-amine

A A A A A A A AN AN AN AN AN AR AN AN AN AR AN AN AR AN RN AN Ar W X ]

xan-1-ol

EGFR (L361Q)

Sort by activity

Limit to selected column(s)

Exclude selected column(s)

Target summary

o

@

Epidermal growth factor receptor EGFR (E746-A750ds]) [human] Heat shack protein 30 [Mus musculus]

Bioactivity detail
v Conacy — s

Toxicity/Safety Pharmacology - 6
4-Dimethylamino-but-2-enoic acid [4-(3-bromo-phenylamino)-quinazolin-6-yl]- *
amide
~ ldentification
~ Druglikeness

~  In vitro: Efficacy - 7

Quantitative Results

ShowHide columns ~~

pX | Parameter ‘Value Value | Unit Action Target Cell | Bioassay Reference
(gual)  {quant) on
target

1c50 041 nM i A-431 Mishani, Eyal; Abourbeh, Galith; Jacobson,

N growth factor inhibition Dissoki, Samar; Ben Daniel, Revital; Rozen,
. receptor Mazal; Levitzki, Alesander - Journal of Med
[human}wild Chemistry, 2005, vol. 48, # 16, p. 5337 - 53

Full Text A Cited 76 times A1

Detai



SAR analysis: What structures give high and low activity?
[ Observation 1: Core ring as ]

Ms present in all

substituent pattern around this

Observation 3: Changes to the
ring seems well tolerated

Observation 2: Length of linker
bioactivity

from the core may play a role in }

ELSEVIER CH,




Based on SAR observations researchers could potentially design some new
compounds

SX .m
‘W 1135 | 1 o8
. S b,

X X
& b RS
.

EE\[1 NOTE: These molecules cannot be found in Reaxys

Cl



However, before synthesising the new molecules the researcher might want to check
if the molecules are patented or not. This will help prevent wastage of time, effort &
money

Markush search functionality coupled with powerful structure editor allows researcher to define the R-groups, control the
length of side chains etc. thus enabling the researcher to define and search for patent related information

Recxys Quick search  Query builder  Results  Synthesis planner  History e A @
&. Structure editor Create structure template from name > Search this structure as:
As drawn
DEE92C X0 Pemde @ Assubstructure
i ® Onall atoms
- On heteroatoms
@ o Bt o} Similar
/A R1= N _i
- 1
o NG N ; ; Mt
4 Ry N \il o

B

H
c
N
Q [] Tautomers
o}
A S [m] Stereo
15 | i -
O—ABH [m] Additional ring closures
= R2= "'L/ P
X

[m] Related Markush

] saits

i . | [] Mixtures

R3= ’r I( :l; . [] 1sotapes

x  [] Charges

["] Radicals

. b+ ¥ @

:[;ﬂl}_(‘UOOO E - + More options

Clear i Cancel x Transfer to query >

Feedback ()

&bk Tips: Salts and Mixtures are disabled, Related Markush and As substructure are included



37 Markush structures are obtained from the search and the 3 examples provided

show the structure to be similar to the proposed new compounds, thus further
analysis on their coverage and claim need to be conducted

Reaxys

aap

Filters and Analysis

Measurement p) X

Highest Clinical Phases

Targets

Quicksearch  Query builder ~ Results ~ Synthesis planner ~ History

37 Substances out of 28 Documents, containing 11 Reactions, 0 Targets

lected e ©) Sort by No of References +
. = e ety
-
Reaxys ID: 11329¢
- . RS e
oo
- Yy, dentifcation ents-1 >
XL omeroms
. L
-
~

ol
W‘Q—( nnnnnnnnnnnnn
v G oo
= w
w
Reaxys ID: 12250782
vy osom
A Q‘ Identifi
Sen ool
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This particular compound is quite similar to the proposed structure and we can see
that it has been claimed in an AstraZeneca patent

HN ; ~Cl
e o : -/L\N F
Hﬁhww /)
\ N R2 N

R6 RS
Reaxys 1D: 12250782
12250782
Q Identification Documents - 1 >
x
~ Identification
Reaxys |D: 12250782
r N 133
S Location in Patent Reference
(CAS Registry Number(s):
Molecular Formula: Claim 24 ASTRAZEMNECA AB; ASTRAZENECA UK LIMITED - WO2005/30757, 2005, Al
Molecular Weight: Full Text A Show details >
InChiKey: /
v Substance Label - 1
ELSEVIER o
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Contact us if you need technical support
r.huang@elsevier.com
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