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Neens: User driven technologies
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Neeps: Current research paradigm
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« The present invention relates to certain novel|3-phenyl-2-arylalkylthiopropionic acid

—

derivatives, to processes for preparing such compounds, to their the utility in reating

| clinical conditions including o 1p1d disorders {d}'b]lpii‘[b!’!u&a] vhether or not associated with
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HURDLES: Too much information, too many interfaces....

News PR

Conferences Dissertations

M u I ti p I e | 12:;%1;1}{\'1:1:
Interfaces
—— Videos
Limited v
access GOUSI(’:'
\ Widwn M
|'mah|$|l=.-¢=m-!ll-:'|-l
Diverse Aggregators i B
e.g. SciFinder T:Laq;ﬂdg;';;::f;':lmﬂ feaich anine.
O u t p u t e i & OVID haalthcare industry.
ey I UGS Internet Search Wiki Way
& | PatentAuthorities e.g. Google & OA — Blogs
. e.g. USPTO, etc... - :
- s ESPACE etc... W BusinessiVeek
Note: Conference Web Sites@© :
e Publisher Sites$
| Citations . PubChem
— Biomed Central
Limited Chemistry Central DrugBank
Full Text . Open
Etc... ChemSpider Access
I Full Text I Databases
Etc...
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Synthesis of Cyelic Phosphonate Analogues of (Lyso)phesphatidie
Acid Using a Ring-Closing Metathesis Reaction

Honghn Zhang ! Ryoko Tsukohara 1 Gabor Tizgyl! and Glenn D). Prestwich® !
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St ke Oy, &4 R o Deparrmens

grroatwiohipiarm. ik, ek

{ Chemiriry, The Uit

ennesree [oaith Sofence Center, Limmphis

HurbLES: Inaccessible information

v o Temneesee Cancer fmarinrte,

s
ernersoe JRIGT

L Textual and/or
wee | images mixed
together

We describe a versaals and efficcent medhod for the preparaton of acvloxy-substned six-membered
cvelic phosphonates using the rpg-closmg metmthesis. After closure, the key oyclic phosphonass
mEnmediate was dikydrowylated and conversad to 2 new class of conformationally consTained PA and

&Some are
images only!

#Diverse
document

LPA apalogues The eleoylony-substnmed oyclic phesphooate 4 kad voigue ref
5 & ligand, showdng inl actvation of the LPA, GPCE. and weak antas . .
= bowing partial activation of the LA, T WeAS mRER | nbstract Full: HTML / PDF (92k) Supporting Information

T formats

Inmreducton

Lysopbospiaridic acid (LPA) and phosphatidic acid (PA)

ouplad recaptons [GPCRs)
LPA, L . two additomz] LPA effec-
tors. LPA, GPR 23 pmd tha nucls trezscriptiom factor PRARYy.
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unkrowe. FPARy appeus to mediate ths aciion of LPA m
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Fio: +0-R00 58500153
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peoiztinie] thickezing durmg atherosclerosis.® TE
of LPA mecepton azd dowmsmueam sigzaling
worce of potntdal therageasic targens bas led o imcroasy
iterest in the fmctonel Lipidesnics of LPA 22d LPA bamdi
protains ® o additiez
IvsoPLD are umder mcove Evesbigetiom for mea Camc
thamapies ™ In additice. LPA sigdaling ragalaies zepects
eurz] development
Tk plaiowopic actions of LPA can be disected by appraciy
isofarm-spacific physiclogy. ' and o thiz and LH
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| for call mvesice
rele in brain davala

orm-selective 2gomist
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cancar”” and {his isoform plays 2 croci
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HurbLES: Inaccessible information

HLZF INTERNATHRNAL APPLICATIHON PUBLISEED UNDER THE PATENT COOPERATION TREATY (MCT)
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] Patent/Publication Number: WO2006004532A1

|0 Publication Date: Jan, 12 2006

]

[34] NOVEL HYDANTOIN DERIVATIVES FOR THE TREATMENT OF OBSTRUCTIVE AIRWAY DISEASES

[] ventor(s):

GABOS, Balint; | A stra”eneca B & D Lund, 3 221 87 Lund, 3E3E
RIPA, Lena; , Astraeneca B & D Lund, 3 221 87 Lund, 3E3E
STENVALL, Kristina; , AstraZeneca R & D Lund, 3 221 7 Lund, 3E3E

' [ Assignee/Applicant:

ASTRAZFNECA AB;
GABOS BALINT;

RIPA LENA;
STENVALL KRISTINA; ,

[30] Priority:
SE Tul, 5 2004 SE20041 7624
SE Tul, 4 2005 WO20053E1 0924

[21] Application Numher: WO20055E10924

[22] Application Date: Jul, 4 2005

In accordance with the present invention, thers

DINTSHH

(17 A0 o whgffein Iz B represents Clto 2 allg
atid B represefits Clio 3 alkoyl, to and phatmace

The compounds of formula (T) may exist in en
of the irvention. EL‘I

[51] Int. c1¥:  AG1KN031506 A61KO031506 A61PO01100 A61P001100 CO7D040114 COTDO40114

[32] ECLA: CO7D040114+239R+233+211

[36] References Cited:

#0OCR
conversion,

removes
— formatting...

and
generates
errors!!

*Many patent are not text
not images!!
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HURDLES: Inaccessible information
Chemical

nomenclature =
is not easily Systematlc

standardized

Acetylsalicylic acid

Abbreviations salicylic acid, acetate Com mon/generic
; 2-acetyloxybenzoate

2-carboxyl phenylacetate aSp lrln C
| ompany

. . . |How many ways Codes
. can you say Aﬁ; 0:“\
Structures W |

“aspirin™? AP I

Generic salieylat
& fragmented SRNSQ&RJ
Compound 10...

Index & Ref.

(L’
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HurbLES: Inaccessible information

Chemical MethyI+EthyI+Mannate

o NG M )\

methyl ethyl malonate methylethyl malonate

O

e

HO O

/

0 o_/\

o—— O O
methyfthylmalonate methylethylmalonate
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HurbLES: Inaccessible information

Slomedeal  Ambiguity Example |
PCA has >60 expansions

"p-chloroamphetamine”™ "p-chloroaniline™ "p-cowmaric acid™ _

fp.rothrombin c.omplex a.ctivity™ "para-chlorssophetamine™ "parietal
cell antibodies™ "parietal cell autoantibodies™ "paroxyswmal cerehellar
ataxia™ "passive cutaneous anaphylactic" "patient care appraisal™
"patient controlled analgesia™ "patient controlled anesthesia™ "pea™
fpentachloroanisole™ "percent cortical area™ "perchloracetic acid™
fperchloric acid™ "percutaneous coronary angioplasty™ "percutaneous
coronary atherectomy”™ "pericallosal asrtery" "peritoneal
carcinomatosis"™ "peritoneal carcinosis™ "personal care attendant™
phenazine-l-carboxylic acid™ "phenyloiclopentylacetic acid"”
fphenvloyolohexylamine™ "physical capacity assessment” "pig coronary
arcery”™ "plate couht agar”™ "pneumococcal capsular antigen’™ "pole
climbing savoidance™ "polyclonal activator™ "polyclonal antibody”
"polyelonal antisera’”™ "polyeyelic aromwatic content™ Tporous coated
anatomwic” "porous coated total hip arthroplasty” "porous-coated hip
arthroplasties" "porous-coated patellar component™ "porta-caval
anastomosis™ "portable clinical analyzer™ "portacsval anastowos3is™
fportacaval shunt™ "post chigoger attachwent™ "postoconceptional age'™
"posterior cerebral arteries" "posterior communicating artery™
fposterior cortical atrophy™ "posterior crico-arytenoid®™ "potassium
channels activators"™ "presence of parietal cell”™ "primary cardiac
arrest™ "primary congenital aphakia™ "principal component analyses™
fprocoagulant”™ "procoagulant activities" "procoacgulant cellular
activity" "procoagulatory activity™ "prostatic carcinoma™ "protein c
activator™ "prothrombin complex activity™ "protocatechuate™
fprotocatechuic acid" "protocawval anastomosis" "pulmonary corpora
amylacea”™ "pyroglutamic acid"™ "pyrrolidone carboxvylic acid®™
fpyrrolidone-z-carboxylic acid" "pyrrolidone-S-carboxylic acid™
fpyrroline-S-—carboxylate™
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URDLES:

Too much information

"There... How does that feel?"

Note: Reproduction rights to this graphic were obtained
from www.CartoonStock.com for purposes of this public
presentation only.
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eLimited access
*Multiple interfaces

*Diverse Output

Is it the right volume of information
(coverage)?

Is it the right type of information
(content)?

What are you doing with the
information now (analysis for decision
making)?

How do you manage this information
over time (management)?
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PARADIGM SHIFT from...

# Hard copy => e-Journals/e-Books FHighWire 5

&Multiple search => Single search interfaces

Web |mages Yideo Dews Maps Gmail murfv

aaaaaaaaaaaa

—Federated Search & Mash-ups Google Frmrmmms = s g

- Finance -
Mining Drug Space: Biological and Che! lining
P Groups
In text mining the bioinformatics community et ¥ ways ahead ... Biological
and Chemical Text Mining - Collaboration sins; Labs
miningdrugs. blogspot. com/2007 07 biological-ar Orkut

I \ -
S —

t-mining.html - 30k -
.Eﬂ d 't' | bl H h H M d | Cached - Similar pages Patents
I -
ra I IO n a p u IS I n g e O e S Webinar. Chemical Text Mining - Fing ¢ ~"°° Text using the ...
Webinar: Chemical Text Mining. Find Chemica — 29918 [ihe chambining Collection
for Pipeline Pilot™. Wednesday, September 26, ;| Reader
. SCitegic. cor/hewsfeventsiwebinars/chemid Scholar - 26k -
: (Scholar |

e

A leap forward into the semantic web gets award for

RSC RSC Advancing the
14 September 2007 Chemical Sclences

(i

it
il

| .\\

UL

ociety of Chemistry has

Atechnological leap achieved by a team atthe Royal 8
Lo o foatwiichy brimee it o

pmbvoed fomeeard g bonimdarine of jmforeeatine o

e

@)
%Closed => Open systems ChemistryCentra

#Manual only => Automated curation

0S
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PARADIGM SHIFT:

Natural Language Processing (NLP) does not understand
human speech...

& J. Weizenbaum (MIT) & Eliza in 1966

Eliza - computer program for...natural language communication between man and
machine

Communications of the ACM 9 36-45 (1966)

Conversation between Researcher and his computer program:
Eliza: How are you today?
Res: Not so good?
Eliza: Why do you say not so good ?
Res : | suffer from allergies
Eliza: That's interesting
Etc...
Eliza: you are being a bit negative 'Ambiguities
Res : No I'm not
Eliza: How long have yobeen not
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PARADIGM SHIFT: NLP over 30 years later

Syntactic &

malysis §
analysis is
done by the

Words & sentences
researcher Part of Speech
Nouns, Verbs etc... tagging
Syntactic _
Analysis wventsfoccurring! i

showl able 4)The most commonly 1E]m1l:ed adverse

EVeITt T OO Zroups was and this occurred in
a higher ]Jmpﬂmcm of patienfs with tlmn with

~ 26.3% and e teapeuwelﬂ, p=.04). In
bﬂt]d[]d LIDL]]JE-. the majority of

N T ol

Is this a compound, a _ Identifying noun phrases
symptom/disease, a protein,

etc...? A Noun Phrase
ntity Chunking
Recognition
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PARADIGM SHIFT: NLP today focused on NER

Royal Society of Chemistry’s (RSC) Project Prospect.
Evidence of a shifting paradigm in the publishing world.

Scheme 19 Synthesiz of eleutherobin.

ht from natural sources to only a very sparing extent,
ithetic drug. The compound was then evaluated in iz
mely disappomnting. It was opined that ester cleavage

hoical modification of eleutherobin, i.e. replacement
Iven the emergence of stll another naturally occurnng
noht to closure. Tt 15 well, howewer, to pont out that 3
of the connectiwity of the arabinose sector with the t

Eleutherobin m an iz viva setting. It seemed that the uwrocamc acid moety of eleutherobin was
let, the agent apparently seemed quite vulnerakle to the action of esterases. To deal with this

fz:ﬁ PA(PPhs), /”/J\WTE 2, G!ﬂ}. 'Dlggrc::a;tjiaa%} ' '
LiCH i N . PPTs (70%
4»:}-153% M\j\/&\ﬁ\ OMe O e .Name Entlty Recognltlon
=3 (=] = O
G22 ﬁéb D?B('ME HO‘J\:'! 2 :i me| Eleutherobin ﬁd:‘:lll i (N E R)

*Open Source & Access

we optinized the synthesis, and buit up
vive screens using xenograft models. As it
was apparently a very unportant hability i

;%19 soter af the inleane + +1m=- FET -t e Tl

DME
e

. | DAF lB.n’ )
2. G23, DCC, DMAP (80%)
3. PPTs (70%)

R Phala_
Lot
40-50%

> Havigation

4 Ontology Terms

=

" Highlight Terms
[t I

oText Mlnlng/N LP/NER (SciBorg,

OSCAR3)

*Ontologies (o, so, 080 chesi, Gold
Book)

*Chemical Structure

information (nchi, smiLes, cu)

-Unilever Centre at U of Cambridge
-Eur Bioinf Institute

>/ H,Me Ho’u“‘ =
AcC N =

Scheme 19 Synthesis of eleutherobin.

Hide Gold Eh:u

[Hide Ontalogy Terms|

Hide Coméuunds

ht from natural sources to only a wery spaning extent, we optitruzed the synthesis, and built up
nthetic drug. The compound was then evaluated it i vive screens using ®enograft models. As it
tnely dizappointing. It was opined that ester cleavage was apparently a very unp ortant hability in
eleutherobin m an ix vive seting. It seemed that the urocatic acid motety of eleutherobin was
Met, the agent apparently seemed quite vulnerable to the action of esterazes. To deal with thas
adical modification of eleutherobin; i.e. replacement of the ester of the inkkage to the urocanic
nven the emergence of still another naturally occurring farmily of tubulin directed anticancer agents,
baht to closure. It i1s well, howewver, to point out that as part of this process, the actual proef of
of the commectivity of the arabinose sector with the terpencid-likce domean was rigorously
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ARADIGM SHIFT: NLP today focused on NER

Examples of licensed chemical NER capabilities...

Z Accelrys (tool)

< Fraunhofer Institute/Cheminfo (tool)

Z |BM (tool & patent database)

# ReelTwo/SureChem (patent database)

& TEMIS (tool)
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PARADIGM SHIFT: NER requires conversion tools

# Name to Structure

— Licensed:

ACD/Labs, CambridgeSoft, Lexichem, OpenEye

D

Example 22 Methyl 4-({[trans-4-(2,4-dihydroxyphenyl)cyclohexyl]amino} sulfonylbenzoate

From Preparation 11 (150 mg, 344 rmol) and _
(97 mg, 414 mumoel) following method E to give the title compound (110 mg, 78%)

as a white solid. gm (CD sub. 3 OD0 1.20-1.41 (m, 4H), 1.70-1.81 {m, 4H),
2.61-270 (m, 1H), 3.04-3.18 (m, 1H), 3.92 (5, 3H), 6.15-6.22 (m, 2H), 6.6% (d,
1H), 7.98 (4, 2H), 8.16 (d, 2H); miz (E3 sup +) 406 [MAH] sup +

7

o

#Image to Structure
—Open Source: OSRA (NCI Frederick)

—Licensed: Keymodule/SimBioSys, Fraunhofer Inst.

ICIC Spain October 2007 D Banville AstraZeneca
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@& p, RADIGM SHIFT:

Where Semantic Web & Chemistry meet—
electronic way to capture structural information

Exarnple 22 Methyl 4-({[trans-4-(2,4-dihydroxyphenyl cyclohexyllamino}sulfonyDhenzoate
From Preparation 11 (150 mg, 344 rmol) and _

(97 mg, 414 mumoel) following method E to give the title compound (110 mg, 78%)
as a white solid. gm (CD sub. 3 OD0 1.20-1.41 (m, 4H), 1.70-1.81 {m, 4H),
2.61-270 (m, 1H), 3.04-3.18 (m, 1H), 3.92 (5, 2H), 6.15-6.22 (m, 2H), 6.65 (d,
1H), 7.98 (d, 2H), 8.16 (d, 2H); m/z (B3 sup +) 406 [IWM+H] sup.+.

*InChl &/or SMILES for chemical metadata inserted into a XML/CML formatted document:

*INChl=1/C20H23N0O6S/c1-27-20(24)14-4-9-17(10-5-14)28(25,26)21-15-6-2-13(3-7-15)18-11-8-16(22)12-19(18)23/h4-5,8-
13,15,21-23H,2-3,6-7H2,1H3/t13-,15-
*SMILES: COC(=0)c(cc2)ccc2S(=0)(=0)NC3CCC(CC3clcee(Olecl1O

<?7xHml wersion="1.0"72>
<!DOCTYPE cml SYSTEM "http://www.xml-cml.org/dcd/cmll_ 0O 1.dcd"™>

<cml title="ethanol™ id="cml ethancol karne" =zxmlns=

"x—schema:cml schema ie 02.xml":>

<malecnle citctle="ethancol™ id="mﬂl_ethanol_karne"}
<formmla>C2 He O« /formula>

LXML/CML formatted documents are great for information exchange!
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e PARADIGM SHIFT:

Using Goog/e to search on chemical structures?
Benzene & Seroquel...

InChl - GOL)gle InChl seroquel Search Ii‘?iii?fﬁ‘?“

intern et ~ Dlge! Yiew and manage your we
searches || SEROQUEL® Em—

. wn. seroguel. com  (guetiapine furmarate). Find Suppoart and See Prescribing Info.

Il
. 1
|
Startl n g to f Seroguel - Kosmix Topic Page - Categorized Medical Information for ...
E I Read about related topics for serogquel in Drugs such as Quetiaping, ... its own online
be POSSI D1E | | Folecus editor with SMLESSMARTS and InChi support that allows the ...
wany. kosmix. com/Health/seroquel/’-od-definition_PubChem-s - 30k - Cached - Similar pages

Tip: Sawe time by hitting the return key instead of clicking on "search”

Seroquel - Kosmix Topic Page - Categorized Medical Information for ...
Read about related topics for serogquel in Drugs such as Quetiapine, ... is International
Chemical |dentifier - InChl - while InChl symbols are not human ...

v kosmix. com/. . ~od-definition_International_

_Union__of  Pure__and__Applied_ Chemistry_nomenclature-s - 42k -

Cached - Similar pages

[ Mare results from www. kosmix com |

= O T

DrugBank: Quetiapine

Cuetiapin hemifurmarate; Cluetiapine fumarate; Cluetiapine hemifurmarate; Seroquel ...
InChI=1/C21H25M3025/c25-14-16-26-15-13-23-9-11-24{12-10-23)21-17- ...
redpoll.pharmacy. ualberta. ca/drugbank/cgi-bin/get Card. cgi?CARD=APRDOOGYS tut - 229k -

Cached - Sirilar pages

=

Ietabolomics Toolbox Quetiapine

Seroquel will put the patient into a drowsy state, and will help the patient fall ...
InChI=1/C21H2EM3025/c25-14-16-26-15-13-23-9-11-24{12-10-23)21-17- ...
weanwe himdb. cadscripts/show_card cgi?METABOCARD=HMDBOS021 txt - Bk -
Cached - Sirilar pages

oo=he

Molecule of the Day . Seroquel/Qustiapine (Give me a calmativel)

Seroguel antagonizes serotonin, dopamine, and histamine, but it doesn't look ... Seroguel
finds use as an antipsychotic, along with numerous offlabel uses. ...

scienceblogs. com/maleculeoftheday/2007 03 /seroquelguetiapine_give_me_a_c.php - 47k -
Cached - Similar pages

IU‘1 o=
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e PARADIGM SHIFT:

Assessing current state of the art with NER
MDL Reading Machine model for NER is proving to be valid L :

IE requires
manual
analysis

ee
)

i

T

"f l'lllllll
Il

1 was added to
1 in absolute E

solution of s
(E6mL)ati

acid (1188 g, & 5 mmol) and 4-ph
the resulting solution was stirred for 1
reaction, which was stirred for 17.5 R, &
added to the reaction, which was extracted with ¢

. and concentrated to give 147 g of crude product. g
containing 0.5% HOAC) gave 805 Yol of pu %

romatography

were dried
= white solid: mp

Identify:
Formal structure X 5

Physical properties
Name Candidates S .
Labels, Abbreviations, Anapher (O

ICIC Spain October 2007 D Banville AstraZeneca
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PARADIGM SHlFT: Assessing NLP conversion tools for information
extraction...

“:Ability to automatically identify a...

v" Chemical & Biological names is fairly successful

NER tools can

v Image are more difficult requires manual intervention m prove

- | | Information
2Ability to convert a chemical name/image to  |aytraction
structure

Immensely.

v" Name conversion fairly successful
v Image conversion more difficult

£Syntactic analysis of biological and chemical
information manual inspection.

ICIC Spain October 2007 D Banville AstraZeneca
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~BFo0sTic Vision

Multiple Views of the same information allow a cross-over into key areas of
exploration: Chemistry & Biology Space

Trends

“ OCan I find trends in research or IP?

Drug DX Drug Safety
OCan I find compounds linked to QAre these drugs expected fo
protein targets/diseases? have toxicity/safety issues?

Chemistry Space

QCan I find the
compounds of interest?

QCan I find protein
targets/diseases of interest?

ICIC Spain October 2007 D Banville AstraZeneca
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compound of interest?

- Search

Mal, Wt 474,61

o0

WK ID: 4198254 | 3D GWK IC

Too many hits to analyze?
e.g. >14,000.

=>View them in topical
clusters/categories or
based on toxicology
data extracted etc...

ICIC Spain October 2007 D Banville AstraZeneca

Can | find key information on a

D

oLISTIC VISION: a Chemistry query can branch into Biology
Space, to filter information...

In a further embadiment, R may be 2fuaraphenyl, and the compound of formula | may be 4(3-

. Claims....
aminophe -fluoro
P WD[H(Z I 16. A compound selected from enantiomerically pure 4-(S-{3-aminapheny) [4 (4-

further embodiment, R ma funrab enzylpinerazin- 1y ety N-diethy kenzarnide ; enantomencally pure -{R-3-
aminupheny\)[4-[(3-ﬂuump aminopheny[4-(4-fluorabenzylpiperazin-1-ymethyHN,N diethylbenzamide ; enantiomerically
) pure 4-{(RH3-aminophenyl)[4-{(2-fluorophenymethyl}--piperazimyl] methylHN N-
further ermbodiment, Roma ) o ‘

diethylbenzamide ; enantiomerically pure 4-{(R)-(3-aminopheny){4-{ (Hluorophenylmethy! -1

aminopheny4-{(4-fuorog piperazing] methy M N-diethyHhenzamide and pharmaceuticall acceptable salt thereof,

Select Clusters of most interest
and analyze them

Clustered Resuits
TiAbMh TidD Mh AL Ad

Dp

o GPCR hiemarker (47)
@-» Kinase, Signaling (

@ » Cancer, Tumor (8)

@ » CHO Cells, Cricetinae

(8 : :
& » C5a. Compleme I_Qewew context w/in the
> Lymphocyte Act literature...

Immunolo gy (4)
- HIY-1 (5)

- Immunoprecipitates,
Cell surface (1)

-» Dipeptidyl, Strategy (2)

- Somatostatin, Brain (2)
- Molecular Eveolution (2)

L
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m VISION:

A Biology query can branch out into Chemistry Space, to resolve toxicity
question...

What compounds are known to ‘ R-group
cause acute liver failure? : Analysis

Search on terms related to acute liver failure.

|
— 2 ‘
Foeto | il
= 2516 § LU
;._le Extract my compounds and merge for analysis

Which articles link drugs to acute liver failure?

How do these compounds

Select citations with drug references. compare structurally with
compounds from my database?

J

—

= 75 ==

— Review & extract compounds from 75 full text articles

— e
/Lo Acetaminophen, highly active antiretroviral therapy and drugs for tuberculosis retained
their preeminent position as the most commonly reported agents causing
, with acetaminophen continuing to be the leading cause of acute liver
t failure in the USA.

dlytT LAOT OTIITO VI dUULT WITUY TTTIUULWEU 11V JHIDTCAaOoT 11VIT opdlill dliu ovvCucClil SuppuviI LCcu
the observation that acute hepatocellular jaundice from a drug is associated with death
or the need for transplant in at least 10% (known as Hy's Law). With respect to using
potentially hepatotoxic medications in patients with underlying liver disease, statins and
second-generation thiazolidinediones were shown to be safe when used in patients with

mmfy == e

elevated baseline alanine aminotransferase or aspartate aminotransferase levels.
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HoLisTic VISION: First example of biomedical text mining
from the literature (1986)

< David R. Swanson
— Raynaud’s Syndrome Episodic shutting off of blood to fingers or toes

— Syllogism -- Unknown connections bet/ symptoms/causes & possible
cures

High viscosity
? \ 33
i

(A) Raynaud Patients—— (B)Blood factors
Cell rigidity/deformity
2
(C) Fish oi——— (B)Lowers blood viscosity
Reduces cell rigidity
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+ Remember researcher...

& Paradigm Shift...
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“Take Home” Messages...

Web |mages Yideo Dews Maps Gmail murfv

Bl Search

Blagger dvanend Semch
GOL)S[e [chemical text mining Bmgkgs Search | Sunmd Sea
Calendar
Web Documerts

Mining Drug Space: Biological and Che!

Finance -
ning

¥ ways ahead ... Biological

Groups
b:

e A leap forward into the semantic web gets award for

In text mining the bioinformatics community et
2nd Chesmical Tass Misi Lal
mining|

Webin) RSC

Webina

for Pipe

wewsel 14 September 2007

Atechnalog
L ko form

O KR
ChemistEyCentra 3
0S

RSC I &eriariciences

'oyal Society of Chemistry has
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Prediction

¥ Federated Search & Mash-ups

=~ Researchers beware...

+ Researchers can view

diverse information sets
with. ..
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"There... How does that feel?"
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