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The JChem family — back &

Visualization

q Structure, query & reaction editor,

viewer & visualization

Property Prediction

m Structure property prediction &

0 )
N calculation

Selected calculations listing
+ pKa, Major microspecies
s logP, logD
+« Charge
« Tautomerization
« Stereoisomer
« Conformation and 3D alignment
« Topology Analysis
+ Molecular Surface Area
+ Markush Enumeration
+ Hydrogen bond donor/ accepior
« Siructural Frameworks
¢ Structure to Name
e eic...

JChem/Oracle integration

@ Structure searching & db access

>« Chemical business rules processing

@ Batch structure file validation and
correction

Chemical DB — desktop

@ Structure db management, search &
prediction

(EI Enabling chemistry in Excel
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Nomenclature

p Import & search chemical names

Enumeration

= Enumeration via reaction modelling

Library analysis

== e
-
W

Clustering & diversity analysis

) Decomposition to fragments and
R-groups

% HT pharmacophore screening

Live chemistry, search and structure
based properties




Development team — back end

JChem Search Engine and Markush
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Compatibility and interfaces

Chemical file formats:

° IJUPAC and traditional names e B
SMILES (¥ smiles * . smi)
° InChl, mol2, PDB, etc. — T
L . E:;?d(e*éz‘:T:gce (*.5eq) |
Database engines: s E

MDL mol/rxn/sdf/rdf (v2.0 and v3.0), SKC, CDX, CDXML
Smiles
CML, MRV (Marvin)

Markush DARC

Files aof Iype:| all Files b
-

Oracle, MySQL, MS SQL Server, MS Access,
PostgreSQL, IBM DB2, Derby, Composite, etc.

All operating systems:

Java API (JChem Base) ]-_g;
NET API (JChem Base) ‘net
SQL (Cartridge) ORACLE

\]Chem Web Serv‘\%%ll EU UGM, Budapest
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Structure search: features

@ query.mrv - MarvinSietch 5.2.2 EEX
. Substructure, Similarity, THe 00 £BE A= @

Full, etc. search types = o~ [
« Wide range of query atoms t“jg
* Reaction search features %
. Polymers L5

 Position variation

[ [ (T

« Hit coloring

Any halogen or H. The guery atom ¥H matches any halogen atom or hydrogen.

*  R-groups , ME——B G[(](s] (o] e e e L) o] o] o]

. W] O W O O (el o ol [ ol ] Lo o o
® H0m0|ogy g rou pS Wlth pro pertles 2D Periodic Table Groups Special nodes
(o] (][] [e][=][e][o)(=][a] Lol

- Tautomers L] ] e o] o] o] [ ] o]
npRnEEEREEm
Custom Property
Type: | R-group | ‘ Alias ‘ | Pseudo | | SMARTS | | Yalue |
value: | |

www.chemaxon.com/conf/Structural Searchpprt
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http://www.chemaxon.com/conf/Structural_Search.ppt

Structure search: options

Some selected structure search options:

Substricture @ Search Options E|

Skerenchemistry

e Stereo on/off

Double bond stereo cheack

0 Al (3) Matked () Off

* Ignore charge/isotope/radical/
valence/polymers, etc. Full Fagman:

Akom Makching

. . Charges: (&) on () Exact () Ignare
* Vague bond matching options kgt © o O et O lnos
Radicals: (&) on () Exact () Ignare

) Chemical TermS filter Walence: (%) On ) Ignore

« Tautomer search O on ® o

Yague bond

* |nverse hit list O o

@ Ambiguous aromaticity S-memberad rings

(:) Ring bonds"or aromatic"

e Maximum search time / number of hits O Al bonds or aromats

(:) lgnore bond types

« Combine with non-structure ) [
CO n d Iti O nS Chemical terms expression | Favourites. . L

mass () <= 4L50) &4 ~

(LogDi'7.4') »= -4} &4 (logD('7.4') <= 4) &4

* Ordering of results rot ot aenonatomt 1) < 10} as -

® etC- oK H Cancel ]
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Structure search: performance

Compound Number of Elapsed time
. ; compounds Duplicates not Duplicates
reg|Strat|0n checked checked
10,000 21s 25s
100,000 2minds 2min34s
200,000 4min24s 5min 13 s
SUbStrUCtU re SearCh in Query Number of hits  Search time
PubChem (19.5 million s , ol
compounds): =

@;2: 93 0.98s
5 i 6,001 1.30s
00

JChem Base 5.2.2,

Intel Quad Q6600 2.4GHz, QO 146,256 5.66's
8GB RAM; Oracle 10.2.0.3
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Table types

Control allowed chemical structures and available
operations

 Molecule i
HE Br
o o
Ma* Ma*
* Reaction o
| CH
3
N |
T 7H 3 H o]
2 +3HO 0 @ —_— . Nl
©/ 7 T wawons
protecting
« Markush l
R2 L
ht **HC —R2
A R1=
o
S
X = R31000
8N = CH,
L 11-3) 0
[C.M,0] }
[ ) Q u e r [°.n;$("CR protecting
||:x3.R|:l:| A—0C (aj| O
M,C ——heteroCycle oH alkyl a?f.l’
" .
R31000 = *HC = CH, R2= o amkenyl  peteroAny
* " * *
cH
: 3 NHy etk cpcionimyr
....... * *
[ J

Any structure
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Example web applications

ava Server Pages (JSP) example

Mozilla Firefox =13 x|

Fle Edt Vew Histoy Bookmarks Took Help
o
%) @ -5y -

L]
s e AL
Ele Edt Yiew Hstory Bookmarks Toos Help

- @ a3 & n e _searchjquery 5P e |2 B [[Cl-/socai

P Getting Started [ Latest Headines nei Search took 3.54 seconds.

are used for e

‘main options || advanced options
CABH1BNZO2 C22HIGND2

¥ search Result:

\-—tdh_searchfinicsearch. jspruid=238930¢ | ¥ | - |

[ soogle

Structure table: Page: 1412 4

File Edit View Insert Atom Bond Structure Tools Help Mw: 268 3104 o M: 328,391
- — ~ Search tes Substucture =) s
&1 |19 @
Similarity type Chemical Hashed Fingerprint =] _? ©/\ N
= = Serasring contiy: [Dfal = O c}_c "
— Dissimil arity
] () thrashols 01
B M. i 200 B
1325 1p: 334
— — Searchipravirasatizi] No (B3 0 Ml 2472488 . Mu: 281.2732
o
— = (B (et ozt . ot
. I . . (0 1E d —
=] il Conditions: & ° W
E 9 F
I l & LF
n 5
VISua Izatlo L L7 T
3 ol -
e Lj Fomul3 ID: 2358 1b: 2753
|| [er Molwsigh o C1BHTECING Ci5HIIND2
= o e P N s 257,525
Bl co_ruacs u
o ‘ ! = ——— @f )
) - - _—
O 000w S

Chemical Terms filter
Tmass{) <=500] €2 Fie Edb View Hitoy Bookmarks Tools  Help
(LogP{) <=5] &
{donorCount () <=5] &
(acceptorcount (] <= 10}

D

Applet msketch started Select table |nci )
| A X eX am I e No. Structure D Formula Molweight
CH
ChemAxon 1 5 1 C7Hg Oz 122.1213
Navigation |
. o
B aC k e I Id IS \] C I le I I I (76 Query 2 C1aHshoSe 332.487
e ervices |
=) Print 3 CeHaCIN;05 218,551
n \? About
— No Java is heede
4 i 4 CaHaN3025 145.14
&—w
or prowslin
v
< >
Done #
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Integration — other ChemAXxon tools

»« Standardizer — customizable chemical representation

B Calculator plugins — properties by Chemical Terms
Calculated columns

A Screen — alternative similarity types and metrics

B Tautomer support:
— Tautomer search — duplicate or SSS
— Tautomer duplicate filter option

i ). Marvin — Query drawing and structure visualization
X . . .
Provides the most consistent interface to back end
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Integration — Cartridge & WS extras
JChem Cartridge:

« JChem index (arbitrary table structure)
 Indexing of user fingerprints

« Communication with Oracle optimizer

JChem Cartridge & Web Services:

= Reaction based enumeration (Reactor)
O‘F Format conversions — image generation also
Cﬁ Markush enumeration (Calculator plugins)

B Property predictions through Chemical Terms
(Calculator plugins)
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Markush structures

Markush structure registration and search

 Markush features

|
' M

— R-groups -1 Ve fg% o
) o

3

— Atom lists, bond lists P

L
[C.N.0] |

— Position variation bond protectng

_— Llnk nodes and M,C ——heteroCycle on ot ary
repeating units s Ten e peer
‘CHS THZ E"”‘z'”-"'f cyc!oamk)'.f

— Homology groups

« Compatible enumeration plugin

fi
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What’s new



What’s new: Search engine

5.4 e CH,

— Hit visualization of similarity search results .:.)\D 0
using MCS

— More consistent R-tables for “ ’
symmetrical scaffolds. r2 R1

. . £ Properties CLSearch

— Multi-threading R; :: :R4

enhancements:

faster first results and similarity search
— Non-tautomer duplicate search on tautomer duplicate tables.

— Enantiomer stereo search option H3°> <CH3
HsC ""'(S)\ }(R)- CH,
(S)= CH HO m=rp
— ECFP & FCFP in similarity search { “>
(with JChem Screen) ot e

May 2011, EU UGM, Budapest




What’s new: Search engine

5.5

excluded atom type, components, polymers, isotopes,
coefficients, combinatorial groups, etc.)

— Sophisticated formula search (intervals, o % 6

BEr

— New stereo types support:
* Syn, anti o
 Cis/trans of cumulenes (in memory only)

« Axial: atrop, allenes and cumulenes (in memory only) H3c~>: :<7CH3
c=c¢C

— Faster R-group search

May 2011, EU UGM, Budapest



What’s new: JChem Base, WS

5.4

— Duplicate filtering table option

v Filter out duplicate skruckures

— JChem Manager in AJAX & JChem Web Services

— New Web Services:

Molecule search in lists

Retrieve or export related table data
Markush search and enumeration
Batch insert & delete in JChem table
Batch Chemical Terms evaluations

May 2011, EU UGM, Budapest

ChemAxon

Navigation

| Create tahble

\% Upgrade

?
% About

Go to Search

Actions Table name Table type

M & o e large Molecules

Markush

B o % & markushwstest ibraries

B o %@ molecule Molecules

Fing
leng
512

4096

512




What’s new: Markush

5.4

— New homology groups:
R20=1 /XI}(
« Cyclyl, N

* RingSegment (XX)

— Properties for homology groups

STR,LO MID
CHK
cycloalkyl
HET MOM,C3-7 SAT
RA4-8 >N N1-2

— 1JC: GUI improvements (enumeration window, filtering, homology, etc.)
— Improved R-group hit visualization (1JC: 5.5)

M &
o No R-groups
/ Relevant R-groups &
R-groups R
! \
0 0 e

— New attachment point representation O

aEdit properties of atom (cycloalkyl)

Rz:}—NH

Property key | Property walue
Deuterium or Tritium Count
Ring Type [Monocyclic v]
Saturation [Nnt Specified v]

Additional Text Notes

May 2011, EU UGM, Budapest
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What’s new: Markush

2.9
— Markush database search speedup (avg: 6.3x)
250
7,0x
200
4,0x
150 m 5.4 time (s)
7,0x
100 - 6.8x 5.6X m5.5time (s)
6,3x 6,8x 6,6X
50 —B1—83—1— ——0——
0o L | _Il_ m__ HE__ I_ | I_ .

— Support for large combinatorial Markush structures - @@i 550
(up to thousands of R-group definitions) e Y e

— Allow simple R-group queries o
In Markush databases o f—c—on
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Under development



Plans: Markush search

* Further speed improvements — scale up to full MMS
searching efficiently

* New query features:

— Atomic query properties:
« Atomic counts: substitution, ring and ring bond, H count,
* unsaturation,
 free sites, etc.

— Full support of explicit H in queries

— Option to switch on / off translation (of homology groups),
equal translation

* Relevancy ranking of search hits
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Plans: JChem Base, Cartridge & WS

Computational cluster / grid solution
Maximum Common Substructure search type
R-group decomposition on GUI-s & Cartridge
R-group decomposition: pivot layout

Arbitrary table structure (JChem index table) API
support

,One-click” installer for Cartridge
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Demo

Example web applications ~ =======

Query drawin

Hit alignment,
coloring

Search types,
options

New features

¥ Search Results - Mozilla Firefox

«» E0a

et . chemaxan, comfjchem(examples(cb_searchjinitsearch jsp7uid=238930¢ [ * | [ |

=/ Google

4 Getting Started [ Latest Headlines

JChem

%) Query Parameters - Mozilla Firefox

Hits: 200 Structure table
(tnazximum hits reached) nei
Hit coloring: ¥ Alignment: | Hit alignment
ID:76 ID: 314
C2OHATHO CABHIBNZ2

O M 287 3551 A W 2622104 O o Q
*@ SAS 5

ID: 318 ID: 325
CT1H1ZNO2 C13H13NOS,

e Edic Vew Hgtory Bookmarks Took  Help

Page: 1/12 &

Search took 3.34 seconds

@ - - @ (58 [0 heepsgyomen chemaxon.comjic

jh_seav:h/quavyqsp?uwd:zeﬂsz| -| Dl | "Gnngle

P Getting Started [ Latest Headines

Structure table: nei

Lislio

Search Help

File Edit View Insert Atom Bond Structure Tools Help

main options || advanced options

Search type: Substructure ¥

Sersening corfig: | Cefaull
Max. hits: 200

Max time Imin. T
Search prev. results: [Ng =

™ Return nan-hits (inverse result sef)

Conditions:

Simil arity type: Chemical Hashed Fingerprint =|  ?
Dissimilarity l—
threshold i

1D: 315
CZZH1GND2
MUY 220.3018

ID: 324
C14H1SNDS
M 281.2732

1D 2753
C15H11ND2
MUY 2572533

617

14| =

Formula

Molweight] =

CO_HASH|

[a] | I

CD_FLAGS| =

UQPgooow

Chermcal Terms filter

CO_SORTABLE_FORMULA| =

[EN[E]

mass () <=500) <&
(logP () <=5) &
{donorCount () <=5) &&
{acceptorcount () <= 10

| Applet msketch started
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Summary

JChem back end is comprehensive and efficient

Good team player — open to integration and
extensions

Continuous development, improvements in the
pipeline
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