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ChemSpider Data

® The database PRESENTLY contains > 21.5 million
compounds obtained from
m Chemical vendors
m Publishers
m Commercial Database Vendors
= US and international patents
m Structure aggregators
m Scraped from websites

= Deposited by users
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Common Questions Asked of Chemspider

m What is the structure of “insert name’’?
What 1s the name of “insert structure’?

Where can I find information about “insert name’’?

N
N

m Where can I buy some “insert name”

B Where can I find more information about “insert name”
N

What 1s the “insert property” of “insert name”
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Tell me about Xanax..

1 hit(s) found in 0.924 seconds
Search term: xanax
Found by synonym

URL Publication  Description Link Identifier Spectrum Image Comments

INHERENT PROPERTIES, IDENTIFIERS AND REFERENCES
Quick Links: Permalink Similar Isomers

ChemSpider ID: 2034 Place ai Zel T,

Empirical Formula: C;;H,-CIN, _—

Molecular Weight: 308.7649 é,?ld.ax leco PHlolecale

Nominal Mass: 308 Da Click for Details
Average Mass: 308.7649 Da

Monoisotopic 308.082874 Da
Mass:

Systematic Name: 8-chloro-1-methyl-6-phenyl-4H-[1,2,4]triazolo[4,3-a][1,4]benzodiazepine

SMILES: Clc3cc2h\C(=N/Cclnnc{nlc2cc3)C)cdccococcd

InChI: INChI=1/C17HI13CIN4/c1-11-20-21-16-10-19-17(12-5-3-2-4-6-12)14-9-13(18)7-8-15(14)22
(11)16/h2-9H,10H2 1H3

InChIKey: VEREFGWVBLTWBCIP-UHFFFAOYAT

= WIkKIPEDIA ARTICLE(S) LICENSE

Alprazolam, also known under the trade names Xanax and Niravam, is a short-acting drug of the benzodiazepine class
used to treat moderate to severe anxiety disorders, panic attacks, and as an adjunctive treatment for anxiety associated with
major depression. It is also available in an extended release form, Xanax XR. Both forms are now available generically. Read

more... or Edit at Wikipedia...
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Tell me about Xanax

W EiEreem

[¥] OrRIGINAL REFERENCE(S) FiLter EbpIiT

Data Source External ID(s)
FDA 18276

Journal of
Heterocyclic 19780161 6B, 19800575 1

Cc0e817, DO0DZ225
LS5-156344
18675
Alprazolam
MLS000552000

Alprazolam

Molecule of the
Day
Mature Chemical
Bioloagy
NIST 979635492
NIST Chemistry
WebBook
Prous Science
Drugs of the 91399
Future
PubChem 118
10631626, 10648728, 10653202, 10663429, 10664927, 10663858, 10688619, 10691246, 10696114,
10698361, 10709776, 10758169, 10760357, 10770452, 10770483, 10782977, 16563516, 16707239,
PubMed 16791582, 16991019, 17020957, 17058100, 17124639, 17158196, 17175036, 17219217, 17244765,
6140317, 6141159, 6141930, 614290/, 614350/, 6143633, 6143649, 6143766, 6144090, 6144110,
6144136, 6145358, 6145360, 6145365, 6145726, 6701100, 6733175

Sigma-Aldrich & 11026 Al DRICH, A6551 SIGMA, ABB00 SIGMA
ThOfT‘ISOﬂ Pharma 00000184, D0038896

nchembio747-comp35

979635492




Balloon Call-Out Assistant

Co0681/7, DO0225
L 5-156344
18675

MeSH

MLSM Name: KEGG

Description: A grand challenge in the post-genomic era is a complete
computer representation of the cell, the organism, and the
biosphere, which will enable computational prediction of
higher-level complexity of cellular processes and organism
behaviors from genomic and molecular information.
Towards this end KEGG has been developing a
bicinformatics resource named KEGG as part of the
research projects of the Kanehisa Laboratories in the
Bioinformatics Center of Kyoto University and the Human
Genome Center of the University of Tokyo.

Contributor

Classification: Metabolic Pathways

More Details...

10805615, 16565516, 16707259, 16 /91582, 169910191 /020957, 1707

6143/66, 5144@9@, 51441 10, 5144136, 5145358, 514536@, 5145365, =

Building a Structure Centric Community for Chemists




Links to KEGG

K[cc Anxiolytics - Reference pathway

Pathway menu ]

ANFIOLYTICS
Entry Do0225 ug Hypnotics
Name Rlprazolam (JP15/USP/INN);

Xanax (TH) Lormetazepam

C1l7H13C1Ng . . N -
o Bereodiazepine famil i
Mass 308.0820 Berzodiazepines etabolite

Structure

K[cc DRUG: D00225

Long acting agents Intermedlate acting agents Short acting agents
- ~

pe
2,3-Benzodiazepine
derivative
il

Doozze

(Mol file_J | KCF file ) | DB search) (__Jmol ) |KegDraw)

Target benzodiazepine-receptor agonist

Activity [Sedative-hypactic

Remark Same as: CO06817
Therapeutic category: 1124
ATC code: NOSBAl2
BRITE hierarchy)
Pathway |[PATH: map07030 Anxiolytics
other DBs|cas: 28981-97-7

PubChem 7

ChEBI: 26
DrugBank:
DailyMed:
LigandBox:

LinkDB \w) I
KCF data |(_Show | \%0\/‘: 1 g
I F
| O
|
o A aRAN.

Clotiazepam

[
|
|
|
|
|

Ethyl Ioflaz e pate Clorazepate Lorazepam =—*
IS Pt
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f.
<3 NCBI

All Databases

A service of the National Library of Medicine
and the National Institutes of Health

Protein Genome Structure Ol PMC Journals

Search | MeSH

About Entrez

Text Version

Entrez PubMed
Overnview

Help | FAQ
Tutarials

MNewMNoteworthy !]
E-Utilities

PubMed Services
Journals Database
MeSH Database
Single Citation
Matcher

Batch Citation
Matcher

Clinical Queries
Special Queries
LinkOut

My MCBI

Related
Resources
Order Documents
MLM Mobile

MNLM Catalog

= for |Alprazolam Go | Clear | Save Search

[ Limits | Preview/index | History | Clipboard | Details |

Suggestions: Alprazolam, Alprazolan Loprazolam, Acetazolam Durazolam, Adinazolam Triazolam Alprafenone Midazolam, Mexazolam,

MMore
j Show |2EI leendtD j

Display IFLI”
[ Al 1 \

+ If maling selections (e.g.. Subheadings, etc.), use the Send to Search Box feature to see PubMed records with
those specifications.

s Select PubMed under the Links menu to retrieve all records for the MeSH Term.

s Select NLM MeSH Browser under the Links menu for additional information.

T 1: Alprazolam

A triazolobenzodiazepine compound with antianxiety and sedative-hvpnotic actions, that is efficacious in the
treatment of PANIC DISOEDEES, with or without AGORAPHORIA | and in generalized ANWNXIETY
DISOERDEES. (From AMA Drug Evaluations Anmual, 1994, p238)

Year introduced: 1987

Subheadings: This list includes those paired at least once with this heading in MEDLINE and mayv not reflect current
rules for allowable combinations.

[ administration and dosage [T adverse effects [T agonists [T analogs and derivatives [T analvsis [T antagonists and
mhibitors [T blood I chemistry [T contraindications [ diagnostic use [T isolation and purification [T metabolism
" pharmacokinetics [T pharmacology [T poisoning [ radiation effects [T therapeutic use [ toxicity [T urine



Wikipedia

Main Page | Recent changes | Edit this page | Page historv ChemSpiderMan (Talk)
Printable version | Disclaimers | Prvacy policy Log out | My preferences | Help
| Gol Search |

Languages: Berapceu | Deutsch | Espafiol | & | Francais | Galego | Italiano | Magyar | Nederlands | B #3585 | Norsk
(bokmdl) | Polski | Portugués | Pyccrati | Suomi | Svenska | Tirkce | 30

WIKI] A | Alprazolam
The Free Encyclopedia | g, Wikipedia, the free encyclopedia

]él;:im@g_e Categories: Anwiolvtics | Benzodiazepines  Hvpnotics | Trazoles
ofltents

- H
Featured content Alprazolam. also known under the trade names Xanax and Niravam, 3C\i¢-N~
Current events —- , N
N

Random article is a short-acting drug of the benzodiazepine class used to treat moderate
M+ watchlist to severe anxiety disorders, panic attacks, and as an adjunctive ‘ AS
Cl =N

Mv contributions treatment for anxiety associated with major depression. It is also
available in an extended release form. Xanax XE. Both forms are now
Edit this page available generically.

Watch this page

Discuss this page Contents [hide]

Page history o
What links here ig};ﬂ 1

Related changes 2 Pharmacology

S — 3 Pharmacokinetics

Upload file 4 Indications

Special pages 3 -ﬁi’ﬂﬂﬂb_ﬂltﬁf

Contact Wikipedia 6 Packaging

Donate to Wikipedia 7 Side effects

& Physical dependence and withdrawal

2 Contraindications
9.1 Overdose
9.2 Pregnancy
9.2.1 Teratogenicitv classification Alprazolam
9.2 2 Effects on the fetus Systematic (IUPAC) name
9.2.3 Labor and delivery 8-chloro-1-methyl-6-phenwl-4H-
9.2 4 Nursing mothers (neonates) [1.2 4]triazolo[4,3-a][1.4]benzodiazepine
o el gt B B AT T e s, ..-’ '—«.—-""*--ﬂr i‘r—ﬂl--m_..."*‘“'---__,_-p‘w-__““f' Ao ah. L




Multiple Journal Articles

W EiEreem

[¥] OrRIGINAL REFERENCE(S) FiLter EbpIiT

Data Source External ID(s)
FDA 18276

Journal of
Heterocyclic 19780161 6B, 19800575 1 D ¢

Cc0e817, DO0DZ225
LS5-156344
18675
Alprazolam
MLS000552000

Alprazolam

Molecule of the
Day

MNature Chemical
Bioloagy

MNIST 979635492
NIST Chemistry
WebBook
Prous Science
Drugs of the 91399

Future

PubChem 118

10631626, 10648728, 10653202, 10663429, 10664927, 10668858, 10688619, 10691246, 10696114,
10698361, 10709776, 10758169, 10760357, 10770452, 10770483, 10782977, 16563516, 16707239, *

nchembio747-comp35

979635492

PubmMed
6140317, 6141159, 6141930, 614290/, 614350/, 6143633, 6143649, 6143766, 6144090, 6144110,

6144136, 6145358, 6145360, 6145365, 6145726, 6701100, 6733175
Sigma-Aldrich & 611026 AILDRICH, AG551 SIGMA, ABS800 SIGMA
Thomson Pharma (00000184, 00038896
Wikipedia Alprazolam




What’s it called?

2] NAMES AND SYNONYMS

Validated by Experts, Validated by Users, Non-Validated, Remeved byYsers, Redirected by Users, Redirect Approved
by Experts

249-349-2 [EINECS/ELINCS]

28981-97-7 [RN]

4H-(1,2,4)Triazolo(4,3-a)(1,4)benzodiazepine, 8-chloro-1-methyl-6-phenyl-
4H-[1,2,4]triazolo[4,3-a][1,4]benzodiazepine, 8-chloro-1-methyl-6-phenyl-
B8-Chlor-1-methyl-6-phenyl-4H-[1,2,4]triazolo[4,3-a][ 1,4 ] benzodiazepin
B-chloro-1-methyl-6-phenyl-4H-[ 1,2 ,4]triazolo[4,3-a][ 1,4 ] benzodiazepine
B-chloro-1-méthyl-6-phényl-4H-[1,2,4]triazolo[4,3-a][ 1,4 ] benzodiazépine
Alprazolam [Wiki]

Alprazolam (JP153/USP)

Alprazolam [USAN:BAN:INN:JAN]

Anxyl

Panistat

Staccato-alprazolam

Xanax (TN)

4H-s-Triazolo(4,3-a)(1,4)benzodiazepine, 8-chloro-1-methyl-6-phenyl-
8-Chloro-1-methyl-6-(phenyl-d5)-4H-(1,2,4)triazolo[4,3-a][ 1,4]benzodiazepine
8-Chloro-1-methyl-6-phenyl-4H-s-triazolo(4,3-a)(1,4)benzodiazepine
8-Chloro-1-methyl-6-phenyl-4H-s-triazolo[4,3-a][1,4]benzodiazepine

Alcelam

Algad

Alpaz

Alplax

Alpram

Alprax

alprazolam extended-release

Alprazolamum [INN-Latin]

Alpronax

Alprox
B T o W WU L L S e oy Ny Sy PR« S g S S




(%] PREDICTED PROPERTIES
LogP:

ACD/LogD (pH 5.5):
ACD/BCF (pH 5.5):
ACD/KOC (pH 5.5):
#H bond acceptors:

#Freely Rotating Bonds:

Index of Refraction:
Molar Volume:
Surface Tension:

Flash Point:
Boiling Point:

: 2.50
XLogP: 4.90
2.5
46.67
544,74
4
1
1.71
5.5 cm?
2.1 dyne/cm
61:6°L
09 °C at 760 mmHg

LogP? LogD? PSA?

# of Rule of 5 Violations:

ACD/LogD (pH 7.4):
ACD/BCF (pH 7.4):
ACD/KOC (pH 7.4):
#H bond donors:
Polar Surface Area:
Molar Refractivity:
Polarizability:
Density:

Enthalpy of Vaporization:
Vapour Pressure:

Building a Structure Centric Community for Chemists
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2] EP1 SUuMMARY

Log Octanol-Water
Log Kow (EOWW
Log Row (Exper.

Exper. BRef:
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_ Are you kidding?

Log Octanol-Water Partition Coef (SRC): Log Kow (KOWWIN v1.67 estimate) = 3.87 Log Kow (Exper. database
match) = 2.12 Exper. Ref: BioByte (1995) Boiling Pt, Melting Pt, Vapor Pressure Estimations (MPBPWIN v1.42):
Boiling Pt (deg C): 441.81 (Adapted Stein & Brown method) Meltmg Pt (deg C): 185.42 (Mean or Weighted MP) VP(mm
Hg 25 deg C): 1.65E-008 (Modified Grain method) Subcooled liquid VP: 7.84E-007 mm Hg (25 deg C, Mod-Grain
method) Water Solubility Estimate from Log Kow (WSKOW v1.41): Water Solubility at 25 deg C (mg/ L): 13.1 log Kow
used: 2.12 (expkow database) no-melting pt equation used Water Sol Estimate from Fragments: Wat Sol (v1.01 est) =
0.15855 mg/I. ECOSAR Class Program (ECOSAR v0.99h): Class(es) found: Aliphatic Amines Henrys Law Constant (25
deg C) [HENRYWIN v3.10]: Bond Method : 9.77E-012 atm-m3/mole Group Method: Incomplete Hentys LC
[VP/WSol estimate using EPI values|: 5.117E-010 atm-m3/mole Log Octanol-Air Partition Coefficient (25 deg C)
[KOAWIN v1.10]: Log Kow used: 2.12 (exp database) Log Kaw used: -9.399 (HenryWin est) Log Koa (KOAWIN v1.10
estimate): 11.519 Log Koa (experimental database): None Probability of Rapid Biodegradation (BIOWIN v4.10):
Biowinl (Linear Model) : 0.6009 Biowin2 (Non-Linear Model) : 0.2660 Expert Survey Biodegradation Results: Biowin3
(Ultimate Survey Model): 2.2574 (weeks-months) Biowin4 (Primary Survey Model) : 3.1733 (weeks ) MITI
Biodegradation Probability: Biowin5 (MITI Linear Model) : -0.1488 Biowin6 (MITI Non-Linear Model): 0.0042
Anaerobic Biodegradation Probability: Biowin7 (Anaerobic Linear Model): -0.4906 Ready Biodegradability Prediction:
NO Hydrocarbon Biodegradation (BioHCwin v1.01): Structure incompatible with current estimation method! Sorption
to aerosols (25 Dec C)JAEROWIN v1.00]: Vapor pressure (liquid/subcooled): 0.000105 Pa (7.84E-007 mm Hg) Log
Koa (Koawin est ): 11.519 Kp (patticle/gas partition coef. (m3/ug)): Mackay model : 0.0287 Octanol/air (Koa) model:
0.0811 Fraction sorbed to aitborne particulates (phi): Junge-Pankow model : 0.509 Mackay model : 0.697 Octanol/air
(Koa) model: 0.866 Atmospheric Oxidation (25 deg C) [AopWin v1.92]: Hydroxyl Radicals Reaction: OVERALL OH
Rate Constant = 7.6246 E-12 cm3/molecule-sec Half-Life = 1.403 Days (12-ht day; 1.5E6 OH/cm3) Half-Life = 16.834
Hrs Ozone Reaction: No Ozone Reaction Estimation Fraction sotbed to airborne particulates (phi): 0.603
(Junge,Mackay) Note: the sorbed fraction may be resistant to atmospheric oxidation Soil Adsorption Coefficient
(PCKOCWIN v1.66): Koc : 2.151E+006 Log Koc: 6.333 Aqueous Base/Acid-Catalyzed Hydrolysis (25 deg C)
[HYDROWIN v1.67]: Volatilization from Water: Henry L.C: 9.77E-012 atm-m3/mole (estimated by Bond SAR Method)
Half-Life from Model River: 1.053E+008 hours (4.388E+006 days) Half-Life from Model Lake : 1.149E+009 hours
(4.786E+007 days) Removal In Wastewater Treatment: Total removal: 2.37 percent Total biodegradation: 0.10 percent
Total sludge adsorption: 2.27 percent Total to Air: 0.00 percent (using 10000 hr Bio P,A,S) Level I1I Fugacity Model:
Mass Amount Half-Life Emissions (percent) (ht) (kg/ht) Air 0.000217 33.7 1000 Water 21 900 1000 Soil 78.9 1.8e+003
1000 Sediment 0.094 8.1e+003 0 Persistence Time: 1.48e+003 hr
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Toxicity/Safety Information

e Miscellaneous
Appearance: white crystaline powder or tablets @ &

Appearance: COdorless, colorless to white, crystal-line powder, [aspirin] [Mote: Develops the vinegar-like odor of acetic
acid on contact with moisture, ]

Stability: Stable, Keep dry. Incompatible with strong oxidizing agents, strongbases, strong acids, various other
compounds such as iodides, iron salts,quinine salts, etc.

Toxicity: ORL-RAT LDE0 200 mg kg-1, SKN-RET LDS0 > 7940 mg kg-1 , ORL-MAM LDS0 1750 mg kg-1 , ORL-MAN
LDE0 (estimated) 400 mg kg-1

Safety: WARNING: Irritates skin and eyes, harmful if swallowed @ &
Safety: Safety glasses, @ &

First Aid: Eye: Irrigate immediately skin: Soap wash Breathing: Respiratory support Swallow: Medical attention
immediately

Exposure Routes: inhalation, ingestion, skin and/or eye contact @ &

Symptoms: Irritation eyes, skin, upper respiratory system; increased blood clotting time; nausea, vomiting; liver, kidney
injury

Target Organs: Eyes, skin, respiratory system, blood, liver, kidneys @ &

Incompatibilities And Reactivities: Solutions of alkali hydroxides or carbonates, strong oxidizers, moisture [Mote:
Slowly hydrolyzes in moist air to salicyclic & acetic acids. ]

Personal Protection And Sanitation: Skin: Prevent skin contact Eyes: Prevent eye contact Wash skin: When
contaminated Remove: Mo recommendation Change: Daily Provide: Eyewash, Quick drench

Building a Structure Centric Community for Chemists




PR rrediction for Structures NOT on ChemSpider

B I
Pwichemspidedeomn)

Identifier Conversion and Properties Predictions (Read Manual)

Click the image below to enter a chemical structure:

Sawve Structure

Building a Structure Centric Community for Chemists



Real time prediction — free of charge

Identifiers @

SMILES: Cle2ec3/C0 =M Colnne{Cinlc3oc? cdoooood
INChI=1/C17H13CING

InChI: Je1-11-20-21-16-10-19-17({12-5-3-2-4-6-12114-9-13( 18)7-8-15(14)22( 11316
Jhz-9H,10H2,1H=

InChIKey: WREFGWELTWEBCIP-UHFFFACY AT

Inherent Properties @

Empirical Formula: C17H13CIMNg

Molecular Weight: 208.7649

MNominal Mass: 208 Da

Average Mass: 308.7649 Da

Monoisotopic Mass: 208.082874 Da

Calculated Properties @

ACD/LogP: 2.4994/-1.076

# of Rule of 5 Yiolations: 0

Number of Hydrogen Bond Acceptors: 4
Number of Hydrogen Bond Donors: 0

Mumber of Freely Rotatable Bonds: 1 Predicted £
Polar Surface Area: 43,07 A

Boiling Point: E09.04/-50.0 Celsius at 7e0 mmHg

Flash Point: 261.64+/-32.9 Celsius

Enthalpy of Yaporization: 7794430 k1fmol R
Molar Wolume: 225.5+/-7.0 cm? cChemistry
Index of Refraction: 1.7104/-0.05 Development
Molar Refractivity: 88.22+/-0.5 cm?

Polarizability: 34.974+/-0.5 107%*¢m? ACD/Labs
Surface Tension: 52, 14+/-7.0 dynefom

Density: 1.364/-0.1 gfom®

Dielectric Constant: Cannot calculate

Parachor: E06.2+/-8.0 cm?
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8 Scarch Open Access Journals — ChemSpider

chemspidedcomn]

Search Term:

& Match any search words (OR) € Match all search words (AND)

Indexed Sources - Invert All Deselect All Select All
W Association of Clinical Biochemists of India W Hindawi Publishing Corporation
W International Journal of Electrochemical Science W International Union of Crystallography
M International Union of Pure and Applied Chemistry M Journal of Biological Chemistry
W Libertas Academica W Medknow Publications
W Molecular Diversity Preservation International W Proceedings of National Academy of Sciences
W PubMed Central W Repositorium
W Royal Society of Chemistry

Searching...
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1-(2-Pyridyl)-8H-pyrrolo[ 2,1-c]-s-triazolo[4,3-a][1,4]benzodiazepinium chloride (Acta Cryst E 2001
Volume 57 Part 2 Page 0122-0124) - International Union of Crystallography
M. Kubicki, P.W. Coddin

Structure of an analogue of the triazolobenzodiazepine alprazolam (Acta Cryst C 1988 Volume 44 Part 10
Page 1823-1825) - International Union of Crystallography
H.J. Kemmish, T

[ 1,4]- 1

Structure of 5-chloro-2-{3-[ (diethylamino )methyl]-5-methyl-4H-1,2,4-triazol-4-yl}benzophenone (I) and
of its methylamino analogue (II) (Acta Cryst C 1990 Volume 46 Part 3 Page 459-462) - International Union
of Crystallography
H.J). Kemmish, T.A. Hamor

[1,4 ( ne

Structural Basis for the Function of Stringent Starvation Protein A as a Transcription Factor (J. Biol. Chem.
2005 Volume 280 Issue 17 Page 17380) - American Society for Biochemistry and Molecular Biology
Anne-Marie Hansen j Jun Jin, Xinhua Ji

Vibfi, Vib ische g thomonas axonop

GH97 is a new family of glycoside hydrolases, which is related to the I+-galactosidase superfamily (BMC
Genomics 2005 Volume 6 Page 112) - PubMed Central Open Archives Service
Daniil G Naumoff

Competitive Inhibition of Beef Heart Cyclic AMP Phosphodiesterase by Cytokinins and Related Compounds
(PNAS 1974 Volume 71 Issue 12 Page 4670) - National Academy of Sciences of the USA

Sidney M. Hecht, Robert D. Faulkner, S. D. Hawrelak

... A =H, R ( i

An internet survey of 2,596 people with fibromyalgia (BMC Musculoskeletal Disorders 2007 Volume 8 Page
27) - PubMed Central Open Archives Service
Robert M Bennett, Jessie Jones, Dennis C Turk, I Jon Russell, Lynne Matallana

1331 51 Gaba ] rontin] 36 4 m [Xanax] ) 307




What is ChemSpider now?

m A chemistry search engine

m Allows text-searching of ca. 500,000 open access
chemistry articles from over a dozen publishers

® Online Physchem Prediction
m Web-services for searching and integration

m A platform for depositing and curating data
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Presently Integrating...

m ChemSpider will be the small-molecule hub for entering
into protein and pathway-based online resources

m WikiProteins
m WikiPathways
m Protein Data Bank

Building a Structure Centric Community for Chemists



) j “p Database”
™ ChemSpider as a “Property Database
h . ie.v-

Pharmaceutical Research, Vol. 24, No. 12, December 2007 (1© 2007)

DO 101007 /211095 007-9435-49

[Research Paper

Computational Models to Assign Biopharmaceutics Drug Disposition
Classification from Molecular Structure

Akash l\'.lmndelu-ail,l Praveen M. li:-'ll.'u-uid_uri,l Cheng (.‘.Inu:g,l"" James L. Po lli,l Peter W, Swaml,l‘j‘
and Sean Ekins'

diverse arrays of data. In this study, we have captured a range of
applicable descriptors for physicochemical properties, including
easily interpretable descniptors determined by widely available
chemical drawing software (e.g. ChemDraw) or web-based

tools (e.e. PubChem o ChemSpider),]as well as complex

descriptor sets from commercal vendors such as MolconnZ




®@ ChemSpider as a “Property Database”

Current Drug Metabolism, 2008, 9, 000-000

Molecular Characterization of CYP2B6 Substrates

Sean Ekins"**™", Manisha Iyer’, Matthew D. Krasowski® and Evan D. Kharasch’

The current QSAR and statistical analysis using simple, inter-

pretable molecular properties that are freely available fmm
[ Spider]PubChem (or other reliable sources of chemistry data on the

internet). suggests that 64 molecules (Tables 1, 2 and 3) demon-
strating CYP2B6 affinity are to varying degrees hydrophobic. with
one or more HBAs. and in good agreement with the properties ob-
tained in previous pharmacophore and QSAR models for CYP2B6.
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ChemSpider as a “Ligand Database”

CORE-BOEE 08 T408-802 6 T2ER0.00

MoLectLar PHARMACOLOGY Vol 74, Ha. 3
Coprrght € 2008 The Anericon Scasty for Pharmacology and Experimental Therapeatacs 484573579712
Ma! Pharmocod T4:882-672, 2005 Printed in .54

Computational Discovery of Novel Low Micromolar Human
Pregnane X Receptor Antagonists®

Sean Ekins, Vladyslav Kholodovych, Ni Ai, Michael Sinz, Joseph Gal, Lajos Gera,
William J. Welsh, Kenneth Bachmann, and Sridhar Mani

Co.f.fa.bora:.fmns in Chem.lsfr}f Jen.‘wnmwn Pennsy.fvama{ EJ; Depaﬁmen:f of Pl".'annacmncal' Smences Urwemafy of Maryland,

substructure Searching. The molecule SPB 03255 was uzed as

a query for substructure searching using two data basea that contain
infnrmﬂtinn on commercially available molecules namely, ChemSpi-
. . ) jnd eMolecules (http//emolefules.
u:mn.-‘dmﬂhaSESI The two-dimensional molecular structures of re-
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ChemSpider — Research in Progress

m ChemSpider for the purpose of online virtual screening

m Applying descriptors of various types to filter a
database of 20 million compounds

B [n progress:
s Utilizing SimB1oSys” LASSO Descriptor
m Collaboration based on ECCR’s ChemModI.ab
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LLASSO
Ligand Activity by Surface Similarity Order

m [LASSO uses 23 kinds of Interactive
Surface Point Descriptors and

® is conformation independent

screens at 1 million structures/min

ISPT descriptor for 1FJS ligand:

provides scaffold hopping

m
® is proven to enrich screened databases
m

s

e )
Hbond Donors (5 kinds) om 't D8y w
Acceptors (5 kinds) g |
Ambivalent H donot/acceptor
Aromatic Pi-stacking (5 kinds)
Hydrophobic (3 kinds)

Metal ions

Misc (Sulfur, Halogens) http://dx.doi.org/10.1007/s10822-007-9164-5
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LLASSO Descriptors on ChemSpidet

m 40 target receptors chosen
m From the Database of Useful Decoys dataset
® http://dud.docking.org. /
= Brian Shoichet, UCSF , =¢=DUD

W A Directory of Uzeful Decoys

m Wide range of receptor classes
m Hach target family had 10s-100s of known actives
m Actives used as query files for LASSO

m [LASSO similarity descriptors generated across all 40 targets and
deposited on ChemSpider
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http://dud.docking.org./

LLASSO Descriptors on ChemSpidet

2] SiMB1oSys LASSO

Category
Other Enzymes
Kinases
Other Enzymes
Kinases
Muclear Hormone Receptors
Other Enzymes
Muclear Hormone Receptors
Kinases
Kinases
Serine Proteases
Metalloenzymes

Descriptors: 0, 0, 0,0,0,0,0,3,0,0,0,0,3,8,2,0,17,0,1,1,0,3,0,0

Target
PARP, poly(ADP-ribose) polymerase
PDGFrb, platelet derived growth factor receptor kinase
COx-2, cyclooxygenase-2
EGFr, epidermal growth factor receptor
PPARg, peroxisome proliferator activated receptor
HIVRT, HIV reverse transcriptase
RXRa, retinoic X receptor R
P38 MAP, P38 mitogen activated protein
VEGFr2, vascular endothelial growth factor receptor
Fxa, factor Xa

PDELS nhosnhodiesterase §

are  Eeren chares I.|||!-.|'-'.- Page o

Pizas

L asgranjei

b veuen Deiclomers Penoadt pobey

Poly ADF ribose polvmerase

(Redrected from PATRLPF

Poly (ADF-ribose) pohrmerase (FPARF) & a proton anohed m s ramber of o

Coatents [de]

| Miz=sbery ¢f PARP furrsh

. o B, S o Bt -
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LLASSO Searching Method 1 LASSO
Searching Method 1

244 hits found in 4.47 seconds
LASSO_SIMILAR({ACE, angiotensin-converting enzyme desc 0.8) AND LASSO_SIMILAR({ALR2, aldose reductase desc 0.65)
AND SingleComponent AND NonIsotopic

m FExample question: “What are the top 1000 molecules with
LLASSO descriptors similar to the actives for the Estrogen
Receptor™
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S Sl "

LLASSO Searching Method 2

Find structure with LASSO Score EIU-QE "’I furIA':E- angiotensin-converting enzyme 'I and =010 =] for

[ Nuclear Hormone Receptors

[T AR, androgen receptor

[T ER, estrogen receptor; agonist

[T ER, estrogen receptor; antagonist

[ GR, glucocorticoid receptor

[ MR, mineralocorticoid receptor

" PPARg, peroxisome proliferator activated receptor
" PR, progesterone receptor

[ RXRa, retinoic X receptor R

[T Serine Proteases

[ Fxa, factor Xa
[ Thrombin
™ Trypsin

" Folate Enzymes
[ DHFR, dihydrofolate reductase

[T Kinases

[ CDK2, cyclindependent kinase 2

[T EGFr, epidermal growth factor receptor

[T FGFri, fibroblast growth factor receptor kinase

[T HSP20, human heat shock protein 20

[T P38 MAP, P38 mitogen activated protein

[T PDGFrb, platelet derived growth factor receptor kinase
[T SRC, tyrosine kinase SRC

[T TK, thymidine kinase

[ VEGFr2, vascular endothelial growth factor receptor

[T Metalloenzymes

[T ACE, angiotensin-converting enzyme
[T ADA, adenosine deaminase
[ COMT, catechol O-methyltransferase
" PDES, phosphodiesterase &

" Other Enzymes
[T AChE, acetylcholinesterase

I o bt A M gl A it
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Example for ER enrichment

m KIERBL Dataset (EPA’s DSSTox)

m Hstrogen Receptor Binding Ki values for 50 compounds of
environmental relevance: Laws ¢ 4/ Toxicol Sci. 2006 Now;

94(1):46-56. Epub 2006 Aug 29
m 15 “binders”: 3-5x weaker the natural ligand 17-beta-

estradiol
® 14 million structure subset of LASSO descriptors

B Are known actives recovered?
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Enrichment Plot

»»ww‘m;.éﬁ@bmw‘u
Enrichment plot
LASSO & ChemSpider tested with ER agonist

120%

100%
80% >~ KIERBL ER
DUD agonist
=%~ Random

60%

40%

20%

0%
1% 2% 5% 10% 100%

DB percentage
m 60% of actives were recovered in the top 1% of the database
m “Environmental binders” are weak bindets!
m Top ranked compounds might be active ER binders

m (Candidates for experimental investigation?
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Work to be Done Yet To Validate Further

®m Run LASSO descriptors on remaining members of
database

m Use PhysChem filters at time of Searching (already pre-
calculated and in properties)

m Use Structure filters at time of searching
m Use Patent filters at time of searching

m Validate on real examples from drug discovery
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General Trends?

Enrichment plots: LASSO & ChemSpider tested
with AR + ER

120.00%

100.00% KIERBL ER DUD
80.00% agonist

KIERBL ER DUD
antagonist

40.00% - A NCTRAR DUD AR
20.00% 7

0.00% - Random
0.00% 1.00% 2.00% 5.00% 10.00%  100.00%

60.00%

©
-
S
@)
Y
%)
()
2
—d
0
@®
Q
£
)
\5
o\°

DB percantage
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“The ChemSpider Appliance”

B Queries from ChemSpider users expose their IP

m We have been told that companies have told their users
to NOT user ChemSpider — NOT because it’s not

useful!

And so..the ChemSpider Appliance...
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What’s Coming?

By, I 9
pvichemspiderdeem)

m Watch this space.....

m http://www.collaborativedrug.com/

CDD, =

Home | Product Overview | Why Use COD? | Whao Uses COD? | Privacy & Security | Commu

Collaborative Drug Discovery's web-based software
organizes preclinical research data to help scientists
advance new drug candidates more effectively.
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L¥H

What if....

Route Designer
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A Question...

m [s there enough novel chemistry on ChemSpider to be
indexed?

® Novel fully characterized compounds are deposited on
ChemSpider on a weekly basis.

m Can ChemSpider host Open Notebook Science efforts?

m System presently hosts ONS efforts but needs to switch
worktlow from structure-centric to sample-centric

m Nevertheless...
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UsefulChem Open Notebook Science

1 hlt(s) found in 0.03 seconds

Found by svnonvm

Fleaze |ogin to be able to add spectra, identifiers, links and publications,
Add: Comments

INHERENT PROPERTIES, IDENTIFIERS AND REFERENCES
Quick Links: Permalink Similar Isomers

ChemS&pider ID: 10481766

Empirical Formula: CzsHasMNa0s Place W el Herne

Molecular Weight: 457 5625

Nominal Mass: 457 Da gfﬂm M P olecule
Average Mass: 457 B&25 Da Click for Details
Monoisotopic Mass: 457 257671 Da

Systematic Name:
SMILES: O=C{CNC{ =D0C(CHCICINICcl ool Yo { c2eococ2 )Of =0INC( S CIC
InChI: INChI=1/C25H35MN305/c1-17-13-14-19(32-1 711 &6-ZB(20( 2911 5-26-223(=113
3-25(5 61A21018-11-9-8-10-12-18122( 30027 -24(2 34/hB-14 21H,15-16H2 1 -7H3 (H, 26 213(H 27 207

InChIKey: WOAGUORBKBMETC -LUHFFRACY AL

¥] ORIGINAL REFERENCE(S) FILTER

Drata Source External TD{s)
UsefulChem UC0235
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Objective

To synthesize the Ugi product from benzaldehyde, S-methylfurfurylamine, tert-butyl iscocyanide and Boc-Gly-0OH in methanol via a 4CR
ugi reaction

Procedure

A solution of benzaldehyde (212 UL, 2 mmol) and S-methylfurfurylamine(S-MFAY (244 UL, 2.2 mmol, 10% excess) was made in methanaol
in a ¢mL volumetric flask. The reaction mixture was allowed fo sit for about & hours without stirring to form the imine.

Aosolution of Booc-Gly-OH(Z50 mg, 2 mmol), and fert-butyl isocyanide (22& uL, 2 mmol) was made up in 4 ml volutmeric Aask in
methanol, This solution was added to the preformed Imine solution, The reaction mixture was allowed to sit undisturbed overnight, when
a crystalline Ugi product was obtained which was filtered and washed with cold methanol, The crystalline product was saved in a vial,
Write the procedure following standard format, inciuding the full characterization of the product. See any experimental

section frormBl0oC




UsefulChem Open Notebook Science

Procedure

A solution of benzaldehyde (212 ul, 2 mmoly and S-methylfurfurylamineS-MFAY (244 UL, 2.2 mmol, 10% excess) was made in methanol
in a 4mbL volumetric flask, The reaction mixture was allowed to sit for about & hours without stirring to form the imine,

A solution of Boc-Gly-0H(350 mq, 2 mmoll, and tert-butyl isocyanide (226 ul, 2 mmol) was made up in 4 ml volutmeric flask in
methanaol, This solution was added to the preformed Imine solution. The reaction mixture was allowed to sit undisturbed overnight, when
a crystalline Ugi product was obtained which was filtered and washed with cold methanol, The crystalline product was saved in a vial.
Write the procedure folfawing standard format, including the full characterization of the product, See any experimental
section fromBJoC

Results

Benzaldehyde

S-methylfurfurylamine
H MME,

C MME

tert-butyl isocyanide
H MME,

C MME

Boc-Gly-0OH

H MME

C MME

86A

H MME (t = 5 h 44 min) [no deuterated solvent, unlocked]

86B [CZ2SHZSMZ05, Mol Wi 457 .568)
H MME, -500 MHz
H MNME -200 MHZ
Z MNME
EFT
Al protonated carbons
Cverlay of © NMR and All profonated carbons
FAR




UsefulChem Open Notebook Science

(2] SPECTRA

TvyrPe: HNMR
Associated Hyperlink: http: /Yusefulchem. wikispaces  com/ExpO38a
Comments: taken by Khalid Mirza of Bradley Research Group at Drexel University

ARBITRAR Y LTS -0.7, 134)
160

140

120

100

a0

G0

40

20

14.0 12.0 10.0 2.0
STANDARD PROTON PARAMETERS
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Conclusions

m Can a free access structure-centric community for
chemists benefit drug discovery?
= Already being used as such — publications are growing

= ONS activities supported on ChemSpider — public drug
discovery

m “Ligand Screening” proof of concept done
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