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Overview
e Chemical structures o ﬁ u@\ﬂ

e Mobile apps
e Cloud computing
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rd Revolution

mainframes personal computers mobile tablets
minicomputers portable laptops smartphones

* The mobile platform is revolutionary: a clean break

- entirely new user interface

- No backward compatibility

- highly constrained resources

- applicable to entirely new situations
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wo platform stacks

desktop/ phone/
laptop tablet
file/database web
server services
compute cloud
cluster resources
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Delivery

Apps
e User experience
e Cached data

e | ight calculations

e Sharing

~

Cloud

e \Web API

* Heavy
calculations

® | arge data

e Centralised
storage
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Challenges

e Mobile user interfaces are completely
different to desktop products

e Expectations: functionality, extreme simplicity

e Complex interfaces much harder: drawing
chemical structures requires redesign

e \/Isualisation is more difficult; screen size
e Storage limitations: big data is a problem

e Calculations split mobile vs. cloud
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Drawing Structures

e Cheminformatics requires a user
interface for drawing structures

¢ |nterface needs to be:

- capable for complex structures
- publication quality

- fast to use

- phone-size form tactor

e Traditional interface paradigm on
touchscreen: unusable...
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Drawing Reactions

=90 e
EOECRE

e Components: reuse sketcher, iPhone friendly
e Higher level of markup useful for lab notebooks
e Used by MMDS, Reaction101, Yield101
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Assembling DataSheets

e MMDS: molecular datasheet unit

Mobile Molecular DataSheet

+ New QO Run
Search

- molecular structures
- reaction schemes
- scalar data (text, numbers)

o [able-like structure, roughly
equivalent to SDfile/RDtile

e Operate on individual rows or
whole datasheets
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. Scaffolds & Substituents

e Scaffold-centric model useful to drug discovery
e SAR Table app: optimised for data entry

e And: analysis, visualisation and calculation
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Searching

Seafch ROGERS & 12:14PM |

Your search request will be submitted to
multiple search engines, including
PubChem and ChEBI.

Name
Structure

Substructure O
Similarity ~ N/
. N
Edit Past Select )\ | />
® ITI N

New Edit Recent Search

o)
\NJINg
2
o)\rr N

Tautomer Substructure ?
Info Substructure Al-in-One
tructure

e App interfaces for structure searching
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Structure
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N N/
N
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Stereo Tautomers | Mass

Calculated Properties

Molecular Weight: 194.191
Formula: CsH1oN.O>
Heavy Atoms: 14
H-Acceptors: 6
H-Donors: 0

Rotatable Bonds: 0
log P: 0.34206
Molar Refractivity: 49.206

TPSA: 34.14 Close
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Calculation

'\—‘.

Molecule

The molecule column will be used to
calculate the requested numeric
properties, for each row:

Molecule
Host: http://molsync.com/MolSync

Properties

MW
MF
Melting
logP
MR
TPSA

Cancel Calculate

e Structures used to
calculate properties

e Single molecules, or
whole datasheets

e Simple calculations:
done by app

e Difficult calculations:
use webservice
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< All Inboxes (1)

From: Alex Clark
To: Alex Clark

Molecule: caffeine
September 27, 2013 at 12:32 PM

Molecule from MolPrime+ for
iPhone/iPod/iPad.
http://molmatinf.com

AirDrop
Share instantly with

Cancel
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Importing

e Receive recognised filetypes

- clipboard

- emaill
- Web
- other

apps (IPC)

- webservices
- remote filesystems

e Docum
Sketch

ented formats,

=|, MDL, Chem

e.g.

Draw, CML



Mobile Molecular DataSheet

+ New + New O Run
Reactions r

) Templates Search

Export
' Export Molecule |

[ —

" Email Molecule

Csrnow MF & MW
+7‘; PN ———
| Copy SMILES

Copy Image
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Exporting

e Apps are only as good as their
ability to use the data

e Export actual data using
cheminformatics formats

- clipboard

- emall

- web sharing

- twitter

- webservices

- remote filesystems
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Graphics

* Prepare bitmapped graphics for:

Prepare image for copying to clipboard:

|
@ T O

ipboara
Noto roll
mall

e Can incorporate into other apps
Colour-on-White 90 dpi On the deVICe (eg KeynOte)

e \/ector graphics: SVG, EPS,
Photo Roll | Clipboard Close MlCFOSOft Word & Exce




Twitter Account

Confirm the account from which to tweet:

aclarkxyz

Content

Prior to tweeting, this data will be
uploaded to molsync.com, and made
publicly available:

O
\N N/
|
0 ITI N

Text

ODDT

Selecting one of the following topics will
add hashtaas for Open Drua Discovery

Tweet

' AV IE LA e
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Sharing

e Share data publicly or privately
e Upload to a webservice

- store raw data
- dynamically render
- hosted by molsync.com

e Tweet directly from the app: share
the link



Real world workflow:
searching for new
Tuberculosis drugs

Dr. Alex M. Clark

October 2013

\ © 2013 Molecular Materials Informatics, Inc.
/ http://molmatinf.com
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Outline

o \Workflow is representative of lead discovery

e Searching for new Mycobacterium
tuberculosis drugs

e Open data, open science, collaborating with
experimentalists

e Workflow involves: | http //molmatlnfcom
venice.html

—_

- mobile apps
- cloud-based webservices
- traditional software
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TB Mobile

e Curated data for
tuberculosis drugs

e (OS & Android

e CDD, NIAID grant,
Sean Ekins

e App presents a browseable list of structures
e Can filter by target, sort by structural similarity

e \/isual data exportable....
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A Good Scaffold

e Objective: use the data from TB Mobile to
find a scaffold, then use to infer gene target
from a larger collection of SAR data

e \What makes a good scaffold? @f\/[m
N R2

R1 R1

-y

R am

R2. - R2

R2




e Preliminary work done with desktop software: com.mmi

e Fragment TB Mobile structures, scaffold-like
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Methodology

e Perform scaffold-substructure vs. 7000 in vitro

e Derive R-groups, tidy, present graphically, browse...

R4 R3

R5

R6 o)

fi http:/molmatinf.com/venice.htm
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Source Materials

R4 R3
e Scaffold: H
RS N R2
<1
R6 o) O 1

e Scaffold origin: inhibitor of Glf target
e 87 molecules with in vitro activity (yes/no)
e Scaffold seems to elicit an activity pattern

e Next step: load it into the app ecosystem...
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Importing

-

4" flf f" All Inboxes “l - o - « 4

Alex Clark — Hide

Alex Clark & 10:42 AM
T8 starter Alex Clark

' Attachments: molecules_activ.ds, scatiold.ef

TB starter

Yield101 Reaction101

Open in MMDS Open in

e Email attachment to self: open in SAR Table



MOLECULAR MATERIALS INFORMATICS

Raw DataSheet

Activity

e Just Molecule and Activity...
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Draw Scaffold

R4 R3
H
RS N R2
C )~
R6 O O .

e Select first row

e Use bullt In sketcher to
draw scaffolc
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Draw Scaffold

e Select first row

e Use bullt In sketcher to
draw scaffolc
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Substituent Fields

Scaffold contains substituents without a corresponding field:

R4 R3S

H
N
)
6 O

R5 R2
/]

R O™ "R

Select substituent fields to create:
IR

R2

R3

R4

R5

R6

e R-group labels: offer to create tields
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Scaffold & Molecule

e Need to assign substituents: automatically
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S

e Perform single scaffold:molecule match
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Scaffold Matching

O
R—Br || R—H || R—H || R—H || R—N N—/< R—H
\_/

Apply ttttttt

e Perform single scaffold:molecule match
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Scaffold Matchin

v Scaffold R1 R2 R3 R4 R5 Molecule Activity

R4 R3
H / \ O 78N  E H
RS R2| R—-Br R—H R—H R—H R—N N—/< R—H 3’_”\_/"‘@%“%@ 0
>/—(j[ \_/ ) o Br
R6 fo) 0~ Ri1

0

i
n/a %NO/@/N

0000

e Perform single scaffold:molecule match
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Bulk Matching

Match scaffolds:

to constructed molecules:

e Duplicate scaffold, match to all molecules
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Bulk Results

Scaffold ~ Molecule

e Only unambiguous results are provided
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Bulk Results

R2 3

e Only unambiguous results are provided
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Symmetry/Degeneracy

® Two possible results: note degeneracy R4,R6
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Symmetry/Degeneracy

200

Cl
O
3OO
)
O @

® Two possible results: note degeneracy R4,R6
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Finishing Assignment

e Single & bulk sca
automated assignr

e Have 87 compounds, 21 active against 1B

e Based on scaj

ife]le

enzyme (esse

e \\'hat next”?

ntla

fold matching: semi-

ment, human tiebreakers

from a binder of Glf
for mycobacterial growth)

e | ook for other compounds: same scaffold
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Searching

R-H

MOC @R
EEDEENRE
=ECEF =

e Search public databases using template



MOLECULAR MATERIALS INFORMATICS

Searching

Search public databases for this scaffold template
pattern:

R4 R3
H
R5 N R2
é adl
R6 0 O ..

e Search public databases using template
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Search Results

N-(3-chlorophenyl)-2-furancarboxamide

$ =

N-(3-chlorophenyl)-2-furancarboxamide

)

)
$ =

N-(5-chloro-2-hydroxyphenyl)-2-furancarboxamide

)
$ =

N-(2-methoxyphenyl)-2-furancarboxamide

)

$ =

N-(4-methoxyphenyl)-2-furancarboxamide

)
$ =

5-Nitro-furan-2-carboxylic acid (3-bromo-phenyl)-amide

5-Nitro-furan-2-car

e Results come back with scaffolds assigned
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Sources

Name: N-(3-chlorophenyl)-2-furancarboxamide
Synonyms: N-(3-chlorophenyl)furan-2-carboxamide
N-(3-chlorophenyl)-2-furamide

E Sourced from PubChem
PubChem: 282652

Vendors

ZINC ZINC00102771

ChemExper Chemical Directory JoCBPCShQBSJwwKWVI@QMMB@ @
ChemBridge 5237258

Vitas-M Laboratory STK873810

MolPort MolPort-000-417-896

AKos Consulting & Solutions AKOS001569463

TimTec ST011030

e Data from ChemSpider, PubChem, ChEBI
¢ |ncludes database links and vendor information
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Importing

e Search results imported in marked-up form
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Model Building

Model complete: R2=0.85740 (2188 iterations) ’

e Use known activities to build a SAR model
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Avve Acwvny CASAN AalremD 0

INC Onemlnper Oramend
Dwecrory Creminage veas A
L ey Moot Al
Comaultng A Schsorm TmTec

DING. CramBdon ASINEX V8
20\ Ladoratory MoPom Asoe
Comemirey & Setfuwn * "o

DINC. Cramliwaige ASINE X Ve

Proaducts. TemT ec. Chend vog

DINC ALNE X Specs Vo N
wory Moot Asoe
Carattoy &

Sonscre [rnamve

[e2 TR

O s 0

O 1 s

CMDM S17784

e Predicted activities shown as coloured wedges
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Selected Candidates

12:21 PM
Mobile Molecular DataSheet

+

New DataSheet o New Reactions = New Templates ’ Run WebService o Run Search

e Compile a list: predicted activity > 0.8
e Open in Mobile Molecular DataSheet (MMDS) app
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Selected Candidates

e Compile a list: predicted activity > 0.8
e Open in Mobile Molecular DataSheet (MMDS) app
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Sharing by Email

Mobile Molecular DataSheet

+ +

New DataSheet New Reactions o New Templates - Run WebSaervice - Run Search

{V‘Export“l')ataSheet

Eméil DataSheet
Open With

Tweet This
| Share on Web 1y

e \ery easy to share using email attachments
e Recipient can open on any device, including mobile
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Sharing by Email

Email DataSheet
Default attachments:
- DataSheet XML
- MDL SDF
Optional attachments:

Extended MDL SDF
Chemical Markup Language
SVG vector graphics (zip)
HTML with embedded SVG
Microsoft Word

Microsoft Excel

Graphics Rendering

Black-on-White
White-on-Black
Colour-on-White
Colour-on-Black
Printed Publication

Cancel

e \ery easy to share using email attachments
e Recipient can open on any device, including mobile
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Sharing by Email

[ DataSheet —

See attached datasheet: available compounds predicted to have activity against tuberculosis.

Thanks

DataSheet from Mobile Molecular DataSheet for iPhone/iPod/iPad.

e \ery easy to share using email attachments
e Recipient can open on any device, including mobile
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Sharing via Dropbox

e MMDS can interact with MolSync app
e DataSheets are uploaded & synchronised in Dropbox
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MolSync & Dropbox

e MolSync app is a chemistry-aware file browser
e Can make use of Dropbox's collaboration features
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Lookup FDA Reference

Mobile Molecular DataSheet

A
Open in Open in Copy
Dropbox

Open in Open in
MolPrime MolPrime+

@ "K '/l\'
.,O - -~
X P

Open in Open in
LivingMol ChemSpider

e Open With the Approved Drugs app
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Approved Drugs

pproved Drugs

» ..'. A !
N
$ vornostat
chiorambucs \
\ rOpAvacars
—
/ § N
HN— » /s |
N
' ) 1
I‘ )
b Procaine
wvobupvacane

{ \ ¢ - - g N J— N ‘
[ & \ / - Z < . y

e 1300 structures for FDA-approved drugs
e Reference search by structural similarity
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Matrix View

R4 R3
e Plot structures in a grid: R1 vs R5 R%jﬂ S~
R6 O>/_<OIR1
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Matrix View

R4 R3
e Plot structures in a grid: R1 vs R5 R%jﬂ S~

1
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e Compounds with unknown activity predicted
shown using wedge style
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* Empty squares: propose compounds & predict
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Matrix + Hypotheticals
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ty squares: propose compounds & predict
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e [ap on a sqguare: prompt to create partially
defined entry, defining R1 and R5
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ypothetical Compound

Ity CASANES

Scatoly Modes e R R2 R3 Re RS R6 Actwvity (
\'..'
ne f(l /, ." 3 ) /’a\ O
s : L . 0“( /\“' R {
7 ( - R-Br R—H N=—— R—H R—H Nt
e c/ ™ o - R=NI H

e New compound added: partial definition
* R2, R3, R4 and R6 unspecitied
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Lookup in SPRESI

100"

ooz

Exact

e Use SPRESImobile app to find similar
compounds: looking for a synthesis...
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Similar Backbon

11202 AM

1 of 100 }
Calculated Properties
Calculated Log P: 3.082
Rotatable Bonds: 5
H-Acceptors: 2
H-Donors: 1

Name & Synonyms (2
5-Bromoluran-2-carbonic acid, N-(2-methylbenzyl)amide
5-Bromluran-2-carbonsaeure, N-(2-methylbenzyl)amid

France Stefan, Boonsombat Jutatip, Leverett Carolyn A, Padwa

Albert, *Cycloaddition Across the Benzofuran Ring as an Approach to

the Morphine Alkaloids®, J. Org. Chem., vol. 73, pp. 8120-8123 (2008)
\ hitplidx dol.ora/10,1021408016356

—4

Information

Registration No.:  4198887-000
Molecular Formula: C,H;BrNO,
Molecular Weight: 293.01

e Found a compound with similar core, possible
synthesis template: consult literature
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Find Reactions

Calculated Properties

Yield: 91%
Conditions: 3 h, 20 degree, DMF, dichioromethane, THF, chlorides

Journal Arices

France Stefan, Boonsombat Jutatip, Leverett Carolyn A., Padwa Albert, "Cycloaddition Across the Benzofuran Ring as an Approach to the Morphine
Alkalokis®, J. Org. Chem., vol. 73, pp. 8120-8123 (2008)

hitp Jidx dol.org/10. 1021408016956

Reactant 1 «4 Product1

e | ookup synthetic routes: amide condensation
e Open the reaction data in Yield101
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Find Reactions

Calculated Properties

Yield: 21%
Conditions: 3 h, 20 degree, DMF, dichioromethane, THF, chlorides

Journal Arbices

France Stefan, Boonsombat Jutatip, Leverett Carolyn A., Padwa Albert, "Cycloaddition Across the Benzofuran Ring as an Approach to the Morphine
Alkalokis®, J. Org. Chem., vol. 73, pp. 8120-8123 (2008)

hitpJidx dol.org/10.1021 408016956

tsq Product1

Reactant 1

e | ookup synthetic routes: amide condensation
e Open the reaction data in Yield101
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Find Reactions

11:04 AM

Pad =

1of1

N @ — p
g) g &

Br Open in Open in
Elemental ChemJuice Gr

Open in Open in
Reaction101 LivingMol

Calculated Properties

Yield: 291% - l

Conditions: 3 h, 20 degree, DMF, dichioromethane, THF, chiorides S g \'\

Journal Articles Open in MMDS Open in Open in Copy

France Stefan, Boonsombat Jutatip, Leverett Carolyn A., Padwa Albert, "Cyck Dropbox prphine

Alkalokis®, J. Org. Chem., vol. 73, pp. 8120-8123 (2008)
hitpJidx dol.org/10.1021 408016956

Reactant 1

e Producti

e | ookup synthetic routes: amide condensation
e Open the reaction data in Yield101
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Yield101

Volume: Volume:
Moles: Moles:
% Density: Density:
“Conc: Conc:

Primary: Yield:

&

S
EREEREP

Prototype synthetic chemistry lab notelbook
Reaction components imported
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Reaction Scheme

O

s

; Equiv: 1 Equiv:
“Mass: Mass: Mass:
Volume: Volume: Volume:

Moles: Moles: Moles:

; Density: Density: Density:
~/Conc: Conc: Conc:
Primary: * Primary: Yield:

& & c

Process Mass I@Wg@@p = ?
EEERER

e [idyup structures, add in reagent
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Lookup Starting Material

4 m =

You and | were cut from the sam... KunstierCast 244 — Interview Wit... Get to know 10S 7: Control Cente... < S5-Bromo-24urcic ackd 99

SIGMA-ALDRICH " prooucts  SERVICES -

5-Bromo-2-furoic acid /
99%

DOWNLOAD MSDS (POF Br O
ym: S-Bromo-2-furancarboxylic ac

Purchase ° Safety & Documentation Protocols & Papers 2

Properties Price and Availability
. B o Blocks, SKU-Pack Sze Avaiabin
Fur alogena -
e B£7406.25G € Ships on 082V - FROM
%
BE7406.100G € 5hips on 082V - FROM
188-180 "C(e)

Bk orders?

« Descrintian

e Use Mobile Reagents integration to-

2| Sl.. | =

commercial source for starting mater
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NH,

e Paste into ChemSpider Mobile
app to do structure search

e Open matching ChemSpider
compound information page

o-Xythylamine | CBH11N | ChemSpider

About More Searches Waeb APIs

» ChemSpider Searches

~ Properties

Experimental data Predicied - A ot Predicied - L} o Predicted

Data supplied by datasowrces and users

Want to comment
on this record?

YOU COULD
ADVERTISE
= HERE -=

Alo Yore the RAC

Fal ¥ AR )

:!u,—rﬂ

b nerbersh ]
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NH,

e Paste into ChemSpider Mobile
app to do structure search

e Open matching ChemSpider
compound information page

o-Xythylamine | CBH11N | ChemSpider

About More Searches Waeb APIs

v
H 0-Xyl
2
mnSpder 1D 6
Moloc o~ ormay
H3 Average m 4 Da
Momomot 149
v ¥
142:Me
» SMm
@ »
» N es and Identifiers
» ChemSpider Searches
~ Properties
Experimental data Predicied - A ot Predicied - L} o Predicted
Data supplied by datasowrces and users
Exper Phys<o vial Properies
Fapecimental Bodi P (7]
Ay Aesar
SyrnCuent
Al Aesar
Matrix
Laperimontal lash ¥ v
AFa Aesa
Ara Aesar
: Eaperimental Geavity:
. ATs Avsw
: Matrix SCwn
: Experimental Rek ac :] (7]
. A¥a Aes
....................
Nisceolaneous
Safety. ©
: X 4 AMa A
4 Afa Aosa
ATa Assw
Ara Aesn

Want to comment
on this record?

YOU COULD
ADVERTISE
= HERE -=

Alo Yore the RAC

Fal ¥ AR )

:!u,—rﬂ

b nerbersh ]
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Quantitative Details

'—* rw
1 1
o [F—————————
£ |Mass: 109 Mass: 6.34516 g Mass:
Volume: Volume: 6.48127 mL Volume:
Moles: 0.0523616 mol Moles: 0.0523616 mol Moles:

#) Equiv:

Density: Density: F0:979'g/mL Density:
= |Conc: Conc: Conc:
“Primary: P Primary: Yield:

Pou- P

Process |

Bl OIG@)] 2
EEEEEP

e Enter starting quantity, density: preliminary
estimate of amounts used in synthesis
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Public Sharing

Upload

Prior to sharing on the web, your content needs to be uploaded to http://molsync.com/MolSync

/ —
| ¢ —“‘l' ) ==
(3 DR (L / L /
o? “{ ?’ J " \ “~NH

—J

Public link:
http://molsync.com/share?ds=103

e Upload scheme to molsync.com
e Generates publicly sharable link
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Shared Content

ylamine | CEBH11N | ChemSpider

e Stores chemical data in its @ Vosmostams

native form:

- molecules
- reaction schemes
- datasheets

e Can share, tweet, etc.

e Download data in many
different forms...

nc

Equivalents 1

uuuuuuuuuu

PPPPPP

uuuuuuuuuu
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Shared Content

ylamine | CBH11N | ChemSpider MolSync Sharng -

e Stores chemical data in its @ tosmshan @
native form: - ~

- molecules B~
- reaction schemes
- datasheets

e Can share, tweet, etc.

Angstroms-1o-Points

e Download data in many -
different forms...




e Sharing site stores pure data, creates preview
graphics dynamically... and interconversions
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Numerous Formats

e PNG

‘e MDL SDfile

® DataSheet XML

[Molecules
® SketchEl
: gﬁt MOL /Reactions \
N /| @ DataSheet XML
e DL RXN
. MDL RDF )
/Collections \

@ PNG ZIP

'Raster Graphics\

J

o SVG

o SVG ZIP
HTML SVG

CPS

MS Word

MS Excel

/Vector Graphics\
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Vector Graphics

e Quality is perfect at all resolutions: screen,
porojector, web, printer, PDF...

/
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Microsoft Office Documents

e Independent implementation of OOXML spec

-mbedded graphics use vector DrawingML
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SAR Table Documents

Intent Page Layount References
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e Scaffold/substituent tables for manuscripts



MOLECULAR MATERIALS INFORMATICS

Matrix PDF

Single Page Uniform Size

e Multi-page layout: print directly or email PDF
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Tweeting

e Can tweet directly from
apps like MMDS

* First upload data to
molsync.com

e [hen emit tweet with link

e Observe list of
predefined hashtags:

#tuberculosis

Twitter Account

Confirm the account from which to tweet:
aclarkxyz
oddtinfo
ODDTTest

Content
Prior to tweeting, this data will be uploaded to molsync.com, and made publicly

()
@7“%@

available:

O

DataSheet with 81 rows and 7 columns

Text

Proposed leads from scaffold analysis

ODDT

Selecting one of the following topics will add hashtags for Open Drug Discovery
Teams project:

None

#realtimechem

#tuberculosis

#malaria

#hivaids

#huntingtons

#greenchemistry

#acsgci Cancel
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Open Drug Discovery Teams

Chagas Disease

.‘,‘ ‘ \ ‘f\’i ff"l
RV

m looking for the computational toxicology in here #greenchemistry 7 #oddt

[

e Curation of open data, e.qg. Twitter & RSS feeds
e Rare & neglected diseases, precompetitive areas
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Harvested Tweet

<&

““Tuberculosis

Recent

Content

Sponsors

Tuberculosis fears have health officials fielding calls

sk

http://www.cbe.ca/news/canada/new-brunswick/tuber

&

@ il(‘lill‘l\\:\li *
Proposed leads from scaffold analysis

http://molsync.com/share/?ds=105

@aerasglobalth: The fight against s =
not over via @thehill @MarioDB
@ RepSires *

http://thehill.com/blogs/congress-blog/healthcare/324...

How long can mycobacteria tuberculosis culture —
survive in 4 ...

http://www.researchgate.net/post/How_long _can_my../

' 00

e [weet got harvested into Tubercu
* [nline preview browsed, with othe

OSIs topic
rthumbnails
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Chemistry Aware

O

e [he app understands chemical data
e Users can use the data, open with in apps...



MOLECULAR MATERIALS INFORMATICS

Rinse & Repeat

e Defer to experimentalists: measure activity for
selected compounds with predictions

e Return to SAR Table app:

- provide activity results

- visualise matrix plot with actual data added
- rebuild model, regenerate predictions

- Iteratively refine hypothesis

e Done using $50 worth of software and tablet

o \Workflow Is appropriate for use by experimentalists
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Living Molecules

e Going beyond desktop-era functionality

@ MolSync Sharing

W Tweet | 1 EOM 9fF0cmusBAn

e Devices have:
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L inds based on TB-derived scaffold from public databases predicted as likely actives
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e Observe the strange symbol: molecular glyph J
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Molecular Glyphs

e Recognition sequence: point camera
¢ \iew content, Import, manage, utilise, export
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Conclusion

e Cheminformatics workflows historically the role of
specialists: expensive and/or complex

e Mobile apps are much cheaper and much more
accessible to experimentalists

e Mobile+cloud can:

- replace simple-to-medium tasks
- coexist with complex tasks run on desktop software

e Other advantages:
- anywhere/anytime portability

- excellent collaboration and sharing
- non-existent installation or maintenance burden
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