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Markush project at ChemAxon

Past, present and near future
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Chemistry in Patents

|

e
United States Patent 1y Patent Number: 5,681,863 o R2
Bitonti et al. 151 Date of Patent:  Oct. 28, 1997 Pt
e LRI
[54] NON-METABOLIZABLE CLOMIPHENE 3,631,100 12/1971 O'Sega et al . . 260ST00 2r- \
ANALOGS FOR TREATMENT OF 4,696,040  0/1987 Toivala et al. 5141644 = R6 143 N -
TAMOXIFEN-RESISTANT TUMORS 4,839,155 (/1989 McCague . L4651 B W
5,114,951  5/1992 King et al. 5147290 — R4Z—R5

. 540v28

[75] Inventors: Alan J. Bitonti, Maincville; Russell J. 5130424 71992 Weintraub .
Baomann, Cincinnati, both of Ohio

Primary Examiner—Jerome D. Goldberg

[73] Assi Merrell P 't Inc.. Arnerney, Agent, or Firm—Nelsen L. Lentz R3"
Cincinnati, Ohio 571 ABSTRACT b
[21] Appl. No.: 350,192 Compounds of the formula:

[22] Filed: Dec. 5, 1994

. cl
Related U.S. Application Data RI—TI‘?'—(CH&'-I @ @
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[62] Division of Ser. No. 196,817, Feb. 10, 1994, Pat No. =
5,410,080, which is s continuation of Ser. No. 945,305, Sep. Tes
15, 1992, abandoned. [
[51] Int CLS .. Sttt |2 |2 2
[52] US.CL ... . ) LA
- wherein R, and R, are each selected from the group con- St e e
[58] Field of sisting of C,~C; lower alkyL: X is NH or §; and n is a whole e HEA HEF CYC
(561 Refes Cited number within the range of 1-4 inclusive; and when n=0, X il
i

is (CHy), and the pharmacentically acceptable salts thereof
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Co-operation with Thomson Reuters

MMSdM?rkush DWF;'a'fgte”t Thomson Reuters:
ata

e content provider
DCR o

User
hardware

ChemAxon:
software provider

ChemAxon
technical
consultancy

ChemAxon
software
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ChemAxon €4



Co-operation with Thomson Reuters

Proposed architecture

Instant JChem

Internet /
Intranet

Oracle JChem Cartridge JChem Server Server

= PL/S0L IChem Cartridge Adapter
* lava stored procedures

IChem Base

Search Lipdate

IChemcore



Markush features |

1"‘“ — 0~ CH,

C R-groups
I
Multiple attachment points e Nq e

Up to thousands of R-group definitions

[c,ht,o] ) b — ! S S
C Atom lists, bond lists ()' R gy

R1

C Position variation bond (ﬁ
=

C Link nodes and repeating units 0™ -:::-{LES% N




Markush features Il

C Homology groups (MMS: superatoms, CAS: generic definition)

roperty, growing list
(property, g g list) 210 N
S
cycloalky! XX
MOMN C3-7 SAT
@Edit properties of atom (cycloalkyl) ﬂ RA4—§,§3,-N1 2
Property key | Property walue
Deuterium or Tritium Count
Ring Type [Monocyclic
Saturation [Not Specified
Additional Text Notes R20
|
R48 __SO—N
ToRas _—
a7 L
}-‘;i,;%feujO L R2
R31 /
R38
C Easy to understand
/\: N — NH
graphical representation L5 ¢ M
43-R5 Ao




Current technology In use

Thomson Reuters content: Merged Markush Service, DCR, DWPI
ChemAxon software Ul: Instant JChem

@ Instant Jchem 5.5 [ o

File Edit View Search Data Lists Tools Window Help

) . e [

.

HEE S8 & ¥H

DE Tabm __VE
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2l il 2t 86

: Projects < % Lists and queries

Welcome 2% Form view for Inventions 2|

= [ tr-markush-demoset_DC_5_5_alpha

E localdb [as admin]
%] vMns

Grid view for VMNs
1% examples
i Grid view for examples
= Form view for examples
£} ofid Inventions
Grid view for Inventions
[EflForm view for Invel S
[Z search form for examples
“[=} Form view for VMNs
1% Inventions Examples

Grid view for Inventions BExamples
% Markush Numbers

Grid view for Markush Numbers
% v Bxamples

Grid view for V Examples
[ mventions.xls
[1 README.txt

: Query - Form view for Inventions

an

Recent queries...

v]Domain:[@ Entire Database +

No query specified.

Use right click
popup menu to build query.
See Help for more details.

NEE

|Design | Query [Browse || Entity: D Inventi... '” B = ‘ a8 &

&

ID

|2008-317407

Title

New pyridine or pyrimidine derivatives are
cannabinoid receptor 1 inhibitors, useful to
treat a disease mediated by cannabinaid-1
receptor e.g. eating disorders associated with

-

E

o

Assignees

IRM LLC (IRMI)

Patents

WO2006047616-A2
NO200702352-A
EP1807429-A2
AU2005299421-A1
IN200702514-P1
KR2007057980-A
CN101048408-A
1P2008418016-\W

m

Friorities

US2005000672670P 2005-04-18
US2004000622508P 2004-10-26
US2007000718016A 2007-04-26

| Markush Structures | Example Structures | Invention Details
vmns

Cdld

Markush structure Markush structure

number

enum count

[ﬁi&m

i

0326-08801 651994704000

.

o] 1
[ .
O

0326-08802 129865248000

0326-08803 2986900704000

0326-08804 4583353766400

Inventions: 300/300. vmns: 4/584. V Examples: 95/9 680. examples: 95/9 477.

: Output

Fn

#&| Clear Query ] [ J5! Show All l 8 Run Query




Current technology In use

Thomson Reuters content: MMS, Der went 6s
ChemAxon software Ul: Instant JChem

1 Instant Jcher 5.5 i e I

File Edit View Search Data Lists Tools Window Help

Ch e mi

e ) i

GESRaa XhEDE Zabm  VE P

151 4% 8¢ EmTIe

: Projects 4 % | Lists and queries

=20 tr-markush-demoset_DC_5_5_alpha
= localdb [as admin]
=% vMNs
K Grid view for VMNs
=% examples
B Grid view for examples
K @ Form view for examples
[=+f3 Inventions
B Grid view for Inventions
Form view for Inventions
B @ Search form for examples
K @ Form view for VMNs
= ?.|J Inventions Examples
K Grid view for Inventions Examples
= ?.|J Markush Numbers
K Grid view for Markush Numbers
=3 v Bxamples
K Grid view for V Examples
D Inventions.xls

»

[ README.6t
: Query - Form view for Inventions a=
Recent queries... V]Domam:’@ Entire Database v

No query specified.

Use right click
popup menu to build query.
See Help for more details.

Welcome IIMB Form view for Inventions ll‘ EHEE
Design Query [Browse || Entity: @ Inventi... '” B = ‘ a g a8
1D | Marlwish Structures | Example Structures | nvention Details
|2008-327976 \ ¥ Examples
Structure DCR Number Roles
Title
New 3 4-disubstituted-4-aryl-piperidine Companent of a Mixturs ~
derivatives are kappa opioid receptor New Campound
antagonists useful to treat gastrointestinal
dysfunction and ileus and to prevent or treat 1 1004769 =
Assignees T
Component of a Mixture
Mew Compound
2 1004776
Fatents
US20060089383-A1 * Known compound (from 1998}
Component of a Mixture
2 100603 Use of a single compound
Known compound (from 1998}
Component of a Mixture
Priorities 4 101601
1US2005000217528A 2005-09-01
\US2003000462507 A 2003-06-16
Known compound (from 1998}
Component of a Mixture L
Inventions: 300/300. vmns: 2/584. V Examples: 28/9 680. examples: 28/9 477.
: Qutput L2

@ Clear Query ] [ ﬁ Show All ] ! Run Query

VelH!
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Current technology In use

Thomson Reuters content: MMS, DCR, Derwent World Patent Index

ChemAxon software Ul: Instant JChem

File Edit View Search Data Lists Tools Window Help

— %& 4

dESSaa XhhEHE Zapm [VERILEEE

| Markush Structures | Example Structures | Invention Details

Mechanism Of Action

LE BOURDONNEC B

22,5 -

: Projects a % ‘ ists and queries Welcome =M§ Form view for Inventions =‘
=20 tr-markush-demoset_DC_5_5_alpha » || Design Query [Erowen| Entity: [Elineniizms:
=] localdb [as admin] gn_Query [ ” "y @ ” L ‘ a8
%] vMns D
K Grid view for VMNs
=3 examples |ZUUE'32797E ‘ Inventors
B Grid view for examples DOLLERE
K @ Form view for examples Tl
)+ Inventions New 3 4-disubstituted-4-aryl-piperidine
: Grid view for Inventions derivatives are kappa opioid receptor
~[% Farm view for Inventions antagonists useful to treat gastrointestinal
B Ig Search form for examples dysfunction and ileus and to prevent or treat -
K @ Form view for VMNs
= ?.|J Inventions Examples
A
K Grid view for Inventions Examples SIS
= ?.|J Markush Numbers =
K Grid view for Markush Numbers
=3 v Bxamples
K Grid view for V Examples
[ Inventions.xs 20,0
[ README.dt T Patents 17,5

: Query - Form view for Inventions 4 =|| [yso0080089383-A1 *

Recent queries... V]Domam:’@ Entire Database v 2
E 125
£l
1
Q 10,0

7.5

5,0

Priorities 25

US2005000217528A 2005-09-01 0,0

Mo query specified. US2003000462507 A 2003-06-16
Use right click

popup menu to build query.
See Help for more details.

1000
cdID

2000

N 1004769-1-0-0
M 1004776-1-0-0
H1301055-1-0-0
[11301056-1-0-0
N 1301057-1-0-0
H1301058-1-0-0
M 1301058-1-0-0

mu Opioid receptor antagonist; Kappa opioid receptor
antagonist. The ability of (I} to inhibit the binding of
opioid receptor was tested in cloned human mu, kappa
and delta cells. The result showed that () has a median
inhibitory dose of {I) of 1.4 nmol

Novelty

3 4-Disubstituted-d-aryl-piperidine derivatives (1) and
their sterecisomers, prodrugs, salts, hydrates, solvates,
acid hydrates, N-oxides and isomarphic crystalline
forms are new.

Use

(I) are useful to prevent or treat a condition, disease  *
or side effect (preferably constipation, nausea or
vomiting) caused by an opioid (sxogenous or
endogenous) and to treat gastrointestinal

dysfunction and ileus. (1) is used to treat or prevent

pain (all claimed). (I} are also used as cytostatic
agents, antimigraine agents, immunomodulators,
immunosuppressives, antiarthritic agents,

-~

antiallergic agents and virucides, to treat diarthea,

Inventions: 300/300. vmns: 2/584. V Examples: 28/9 680. examples: 28/9 477.

: Qutput

o

@ Clear Query ] [ ! Run Query

§ show Al |
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Current technology in use: Markush Viewer

. BEEEEE i

0000000000000

R6 [2]

0039-72901 nesting view




Searching in a database

: Query - Form view for Inventions q =

Recent queries... w Domain: & Entire Database =|l| Query builder

AND Inventions
E} ﬂ Mechanism Of Action

 |[contains  +[opicid I[f Marvin as query /structure sketcher
EthDvmns
= ﬂ Markush structure full, substructure

[Substruct..tre - ]

Ciptions: E]

Boolean operators (AND, OR)

----- Return non-hits [T] Query operators for text, numerical values
M . . . .
(contains, like, in list, > ...)
Chem Terms: | | g
- Query-Form view for Inventions LI
Recent queries... ¥ Domain: & Entire Database w7
AND Inventions
[=-AND vmns Add field 4
=/ @ Markush structure Add detail field ] vmns »1l Cdld
Change to OR & Markush structure
| o &) Add OR element A compound number
:..| Return non-hits I:‘ Delete A pathl
Delete sub-tree (B
Chem Terms: |, 123 path3
[= I Mechanism Of Action 8 pathd
|[Contams v]|opioid || A paths —
YA path
I_ 122 invention_id [E—T
i Dutput

#&! Clear Query ] ’ (=l Show All ] ’ [=! Run Query




Searching in a database




Markush query features

C Atom /bond list i o
C Query atom (any, metal, hetero ...) @ HW
C Atom and bond topology (ring, chain)

C Stereochemistry (E/Z, tetrahedral) RN N
C Aromatic / aliphatic atoms

C Link nodes a S
C Position variation bonds @ H,

C Simple R-group queries el L
C Substitution count, block substitution on atoms (s*)

C Ring bond count, isolate ring on atoms (rb*) @
C Equal homology translation

C Broad translation switchable N
C Hcount on atoms, explicit H full support

4A



Current technology in use: Instant JChem

A R-group decomposition in molecule tables

A Creation of Markush structure from selected rows.

uuuuuu cdrd Mol Weight | Formula 1URAC name | Donors Acceptors |Rotbonds | DB regid r
s R1 R2 R3 R4
e R 612
Jan i
; % oH =
o F P \é.__OH ‘,J’_
$ :’ Ho— \ i | |File Edit View Insert Atom Bond Structure Tools Help
! b
§ g o] i
3 RIS S IR L0 004 WE @B R @
< <
o}
R2 R4 . DS
HO—
b
0 -
R1

Tl N/‘n.
10 h&;ﬁr\'j!.‘ N’r_f\ N /) Hoﬁ

- NI

=L Ho\!

_ Lt
fgs
\ p
3
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e
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Browse and report your hit list

e e T S i [ (=R P s
CdId Markush structure compound number| pathl path2
1 1 S 0328-70801 epal
2 2 S 0329-89601 epal
3 3 “haps 0330-22201 enal
T70%
4
5 D
W Attorneys
fr— 2006-327976 60% E—
o W Agents
Title
_?Nawﬁ,d-dl o 20
8 |derivatives ]
e | ANtAgQONISTS US E
g |dysfuncti 2 0%
e @
10 msi 7
11 10°
12
—0 = usa
13 10 L] New Zealand
l—— pat = - = Australia
14 oot g .'-.. ] Finland
e 3
15 %10’1— H
AN T
17 3107 L
E - H 10vyears Atleast 15 years
L= [
8 = e
19 Pro DIHYDROCO
B et |
20 |usx 1o . ) N DIDROSTREPT
[— T T DROCOLC
21 srumH1nay(2ms) Numbermof EPOappIicatior‘lﬂs,p FEETUE)

=

MNo R-groups
Relevant R-groups
R-groups

Conditional formatting
Create statistics

Plot your results

Sort your hit list

Archive or combine hit lists

Relevant R-group visualization

R1

......

......



Where Is my query structure?

__ Substructure hit visualization:
e AMar kush struct.
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]
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Markush enumeration

.
S O ftW ar e ] Markush Enumeration: max. 84 out of 84 structures x|

g I\/IaI’Vin File  Edit leew Table Taols fl;:‘elp iH :H ; ‘
C Instant JChem I ﬁj qj\ | é.JMar,gshEnuméram#;omm L DH
Functionality: e dadNr— |
C Full enumeration 2\ To enumerate only a part
C Selected parts only || et dasram
C Random enumeration =~ =i = Sttt |
C Calculate library size: op -
exact size of huge el ] o D
Markush libraries A N P g
arbitrary precision 10 -
C Scaffold alignment % Generate all enumerations
and coloring
C Markush code "2 77 O] o enumerate nomotogy groups N
C Optional homology - on " ¥ Valence fiter
group enumeration =N [ ok | [ cancel || Restore Defauts |,
_ |




Markush enumeration

Customizable property filter (post-enumeration)




