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Markush (generic) input



Markush DARC file format

Why?
- MMS (Merged Markush Service)

- Patent data is available (soon)
from Thomson Reuters FEEEEEEEE
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MMS evaluation Instant JChem project

Instant JChem 5.3.3

“VmMns

compound number

i 0326-08801
i ‘“w)k,,_.,
1

I 0326-08802

0326-08803

0326-08804

Title: Description Assignees
Mew pyridine or pyrimidine dervatives are 11 Pyridine or pyrimidine derivatives (A} IRM LLE
cannabinaid recepter 1 inhibitors, useful ta . CHOIH
treat a disease mediated by cannabinoid- 1 4, S-difydro- LH- pyrazalo(3, ¢- dipyrimidin ELLISD A
receptor e.g. eating disorders associated with compound of formula (@) or HEX
axcessive food intake 1H-pyrazala(3,4-bloyridinecompound of HEY
formula (b) and thelr salts, hydrates, LILH
salvates and isomers are new. Y1 = 0 NR7 MOUYEM TN 1
ar 5: R7 = H, OH or 1-8C alkyl: R1 = 5-10C) WAMNE 7 b
heteroaryl, 3-12C cyclolalkyl, phenyl or
Nowvelty

Patents

benzyl (all optionally substitured by 1-3
radicals of hale, OH, CN, NOZ, 1-6C aligl,
1-6C alkowxy, halo-substituted 1-6C alkyl,
halo-substituted 1-6C alkoxy, NRERS,
S{0)F-2RE, -CIOI0ORE or R10); B2 = 3-BC
heteracycloalkyl, 5-10C hereroaryl, phenyl
ar phenoxy (all optionally substituted by &
1-3 radicals of halo, OH, CN, NO2, 1-6C  *
alkyl. 1-6C alkoxv, halo-substituted 1-6C 7

Use

11 Pyridine or pyrimidine derivatives (A) e.g.
4, 5-dihydro- 1H-pyrazolo(3,4-dipyrimidine
(g} or 1H-pyrazolof3 4- b)pyridine (b) and
their salts, hydrates, solvates and isomers are
new.

Activity

WOR2006047516-A2 *
NOZ00702352-A
EPLBO7429-A2
IAL2005289421-A1
IN200702514-P1
KR20O7057980-A
CNLO10AB408-4
P200B51B016-\W
rh'I}{ZGIJ?EIOJBSG—Al
BR200517015-A
TW200630096-A
US20080247517-A1
KR919524-8B1

() are useful for treating a disease

rmediated by cannabinoid-1 receptor

(eating disorder associated with excessive
food intake [preferred) (abesity (preferrecl,
hulimia nervesa or compulsive eating
disorders), metabolic disorders associated
with metabalic disorders including ubesiw.i:
hulimi Isi .

Mechanism Of Action

Cannabinoid receptar 1 inhibitar. The zbility
af {I) to inhibit cannabinoid receptor 1 was

tested in a mice wsing a biological assay. The
results showed that (1} exhibited competitive
inhibiter constant value of less than 100 ab.

Eating-Disorders-Cen.; Anaractic;
Tranquilizer; Antidiabetic;
Antiarteriosclerotic; Hypotensive:
Gynecological; Cardiovascular-Gen.;
Antiarthritic; Ostecpathic; Dermatological ;
Antilipemic; Hypnotic; Neuraleptic;
Antiaddictive; Antidepressant;
Anticonvulsant; Antimanic; Nootropic;
Meuroprotective; Antiparkinsonian;
Cerebropratective; Vulnerany; Hypertensive;
Respiratory-Gen.; Cardiant;
Immunosuppressive; Antitheumatic;
Antimigraine; Antiinflammatery; CNS-Gen.;
Vasotrople: Castrointestinal-Gen,;
Antiallergic; Antipsoriatic; Antiasthmatic;
Thyramimetic; Cytostatic,

| Inventions: 300 out of 300 rows, vmns: 4 out of 579 rows,
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How about combinatorial chemistry?

Other ways to create Markush structures:

. Reagent clipping S s
* R-group decomposition ? :

02

R & STDIN - Marvinvie... [= [B]fX] & MarvinView 5.2.4 M=
File Edit View Table Tools Help File Edit View Table Tools Help
‘ X 1 z 3 E R
p X
N R2 | R1 R2 i | P
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What to do with them?



Markush Enumeration

File Edit ‘Wiew Table Tools Help

 Markush enumeration
plugin
— Full enumeration
— Selected parts only
— Random enumeration
— Calculate library size

— Scaffold alignment
and coloring

— Markush code

— Optional example
homology group
enumeration
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Markush storage & search

P m n @ Instant JChem 2.5.2
e aSe a File Edt Yiew Search Data Lists Tools ‘Window Help

PS8 &E s MEED S a5 P T 1812 % I Resewindows

:Projects [ijc-project-dema] a0 x| | welcome x | [@ Grid view for Markush_tabls x| ane=)
I lS al l e I I l [ localdb [as admin] query [rowse | &2 B[] B ag 3 G :f{%
2= Pubchem demo —
. Ubcher viem Cdd Markush struckure shaw/Hide R-groups Library Size Library size (calculated)
" "Ubchet ular Form -
rd Form R1 )
. 1 1 HN | 2,735,566.00
NO e u eratlo Ri L7 Em
-l iew For Markush_table on
BE test [Init in pragress] R1 7445852
= [ README.b<t
-3 newBasi r.sar e
[E newmem andardizer.szr 7
z 2 . L, 2,445,552.00
(5 newsany ek
-8 mewTransformestandardizer.szr HHN R2
R1
Y :Query - Grid view for Markush_table @ = R 5934006
Recent queries... ~ Domain:| i Entire Database - 2

AND Markush_table

(= [ Markush structure 3 4 5,934,096.00
complex Markush @ [=: :
H R2
i = Ri
¢ | Retum nen-hits |
i = 7834640000
M =2 R1 R1

structures (1040 - | . N

or more) o .

e Clear Query ] [ =) show &l ] [ =) Run Query Markush_table: 5 out of 5 rows.

* Substructure and Full structure search

« Broad translation of homology groups is
supported. (Homology in DB, specific in query.)
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Markush storage & search

Substructure hit visualization

Q N R1= alkyl - oyoioAtkyl
RS ? k00 \N/'%O
o
R22 R22— )
alyl - L \é ~
" . )Q&RZQ ’ ’
\& o= * o=
508 . \/ ~ P
RS00= o v o= gon S .
"s\;o -
i @ Result in
R20 =
@ original
©_ Markush
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Markush storage & search

Substructure hit visualization:
,Markush structure reduction”

N R1= alkyl cycloAlkyl
|
v o .)Lézﬁzz \é \OAO R3 [F; ]a:fyf
\& 0= —
e NP NN N
o @ — Resultin e
e @ original Reduced result o=s=o
©_ Markush
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Main use cases

« Patent search hits refining / visualization,
* White space analysis,

« Patent busting,

« Markush structure curation,

 In-house storage of small Markush DB,

* etc...
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Challenges in chemical representation
(solved)



Representation - What we already had

Generic notation in queries:

[CTMO]

. Atom lists, bond Iists(/n
Oi PN

* R-group gueries
(Problem: RGFile R-logic and patent R-logic are
different! - Solution: Just ignore R-logic.)

* Link nodes o{t3}-

« Some generic atoms (X) — represented as
pseudo atoms.

[Slngle or double
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Challenge 1. Attachment point

Multiple
— Heavily used in Markush DARC
(up to 8 attachments!) :
Attachment points
— Represented as atom property [ T R }

[Order of Iigands}/
- for G15 (R15)
£ G15 in GO 7

83—622
Parent R-group
group definitions

4

(root) mﬁi;?l %;ﬁza
:rfz
3
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Challenge 1. Attachment point

Embedded R-groups: Grandparent relations
may be needed between attachment points:

G3’s attachment point ,,1”
@ IS mapped to
CHE G4's attachmeni0int ,1”
%H‘r’
E\R‘r’
. = FO @ //

G
5]

E] ] %
H Loz
N Lod
Cn WLy
M2 1_ [&
%DE &DN N=E0
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Challenge 1. Attachment point

Temporary representation: attached data
— ligand order
— attachment point in R-group definition
— still an atom property

— ligand order sometimes in parent group
(grandparent relation)

™
../('Q / E
T \ R2= 123

" [
=y [
4 ‘ STRLO \\/
' ORCER R2 =3

V

Order of ligands
for R2

Attachment points
for definitions
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Challenge 1. Attachment point

Real attachment object with bond (- - e
(under development) for definitions

der of ligand I 4% ® # ®\""®/
Order of ligands m@—< R2=(3)— I
[ for R2 =P o k®

Ellmlnates need for grandparent relations table:

||
R3 = @—@m@— CH, o8 \@
R4 =
NH,

Attachment point Order of ligands @/H L@
for R3 for R4
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Challenge 2: Abbreviations

— ~700 bullt-in shortcuts
— Expand / Contract
— Search understands them

M. DARC had 21 shortcuts + 31 peptides.

« Attachment point
— Visible ,outside” and connected ,inside”. ol co so—
— New attachment point solves this also:

* Were originally in Marvin /F;}
/COOH

@—cn  @D-co, @-so— O—=n ©- N
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Challenge 3: Homology groups (generics)

* Pseudoatom representation

« Naming
(Still looking for the
most descriptive
,long” names.)

CYC
ARY
HEA

« Extra conditions:
general atom property framework
(under development)

34 CH

STRLO

YT
C3-7

GH%‘ 5c1 -4 5TRLO

RA4-8 =M M1 - HE1T
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23

alkyl— O

carboaryl

alkenyl

Markush DARC name | ,,Long name”

alkyl

carboAlicyclyl

carboAryl

heteroMonoAryl

=y Edit properties of atom (CHK)

Froperty key

Froperty value

Branching

Straight

Deuterium or Tritium Count

Size

Low (C1-8)

Additional Text Notes

=Type new propery name hares




Challenge 4. Frequency variation

- Link nodes ¢}
. Repeating units: modified SRU {L e e

Multipliers: .

— special SRU, 1 outer bonds. gﬁl
[F” ]1 15

(Currently visualization only.)

Moieties:

— special SRU, 0 outer bonds
— to describe (variable) stoichiometry|#s |74
(Currently visualization only.)

2L 2L
[m } 1-255 [92}1-255

TRM  LAN
R1=

ACT
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Challenge 5: Position variation bond

* New special S-group type
- At
* Relocatable multicenter atom
 Also useful to represent multicenter charge
and coordination compounds:
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What (else) keep us busy



Please come to the
Markush forum

tomorrow Morning




Summary

Markush structure storage, search and
enumeration at ChemAxon now patent

coverage

Compatible patent data is available from
Thomson Reuters

Well thought out chemical representation

Continuous development, improvements in
the pipeline
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