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What is a patent?

A patent application is an agreement between
inventor and state, allowing an inventor a monopoly
over their invention for a limited time. In the EU,

applicants are required to disclose their inventions

in @ manner sufficiently clear and complete for them to be
carried out by a person skilled in the art. In the United
States, inventors are additionally required to include the

‘best mode’ of making or practicing the invention.



Patents are very interesting documents

Three reasons why life scientists should read patents more
frequently

1. Some information appears earlier in patents than in scientific
journals

2. Patents may contain sound data that never appear in the
literature.

3. Patents are a source of hard-to-get information from
commercial suppliers.

Seeber, F. Nat. Protocols 2007



Patents as pharmaceutical data source
Complementary between journals and patents

“In certain fields, new advances are disclosed in patents long before
they are published in peer-reviewed journals.” Grubb. W.P.
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Unique chemistry from patents

Data from AstraZeneca’s Chemistry Connect

all other datasources
55,550 434

IBM PatentDB
0,924,077

~6% of compound structures exemplified in patents
were also published in journal articles

Muresan, S. et al. DDT 2011
Southan, C. et al J.Cheminfo. 2009



Anatomy of a patent

Front page - contains a wealth of information about
the patent

Detailed description of the invention - the heart of a
patent application. It generally describes one or more
preferred embodiments of the invention in enough detail
to enable someone of ordinary skill in the art to make or
use the invention without having to resort to undue
experimentation

Claims - the most important part of the patent application.
Define the scope of patent protection afforded to the

owner of a patent.

C.P. Miller, M.J. Evans, The Chemist's Companion Guide to Patent Law, 2011
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[57] ABSTRACT

A (substituted-aralkyl)heterocyclic compound of the
formula I

wherein R! is an azido, carbamoyl, cyano, formyl, hy-
droxy or nitro radical, a 1-6C 1-hydroxyalkyl, alkoxy,
alkylearbamoyl, alkylthio, alkylsulphinyl or alkylsul-
phonyl radical, a 2-cyanoethyl radical, optionally bear-
ing one to four 1-6C alkyl substituents, or a 2-6C alkan-
oyl, halogenoalkanoyl, alkanoyloxy, alkanoylamino,
dialkylcarbamoyl or alkoxycarbonyl radical; R2and R3,
which may be the same or different, are each a hydro-
gen atom, a 1-6C alkyl, dueterioalkyl or halogenoalkyl
radical, or a phenyl or phenyl(1-6C alkyl) radical, in
each of which the phenyl may optionally bear one or
more substituents; or R? and R3, together with the car-
bon atom to which they are attached, may form a 3- to
6-membered ring; or RIRZRC- is a 1,1-dicyanocethyl or
trifluoromethylsulphonyl radical; R* is a hydrogen or
halogen atom, a cyano or nitro radical or a 1-6C alkyl
or halogenoalkyl radical; R% has any of the values de-
fined above for the group R!RIR3C but is not necessar-
ily the same as RIR?R*C, or has any of the values de-
fined above for R* but is not necesarily the same as R4,
or is a carbamoyl, 1-pyrrolidinyl-carbonyl, piperidino-
carbonyl, morpholinocarbonyl or nitro radical, a 1-6C
alkoxy or halogenoalkoxy radical or a 2-6C alkanoyl or
alkoxy-carbonyl radical; A is a methylene or ethylene
radical optionally bearing one or more substituents
selected from deuterium and halogen atoms, carbamoyl,
cyano and hydroxy radicals, 1-6C alkyl and alkoxy
radicals, and 2-6C alkanovloxy radicals provided that
when A is linked to R®through a nitrogen atom thereof,
it may not bear a hydroxy, alkoxy or alkenoyloxy sub-
stituent on the carbon atom adjacent to such nitrogen
atoms; and Réisa 1H-1,2 4-triazol-1-yl, 4H-1,2,4-triazol-
4yl, 1H-imidazol-i-yl, 3-cyano-1H-imidazol-1-yl, 3-
pyridyl or 5-pyrimidinyl radical, or a 1H-imidazol-1-yl
radical, bearing at the 5-position thereof a 1-6C alkyl
substituent which is itself optionally substituted by one
or more carbamoyl, cyano, hydroxy or 2-6C alkoxycar-
bonyl radicals; and provided that when R2, R}, R*and
RS are hydrogen, A is a methylene radical and Rfis a
3-pyridy] radical, R! is not a evano, hydroxy or hy-
droxymethyl radical, and when R! is a hydroxy radical,
R3 R*and R? are hydrogen, A is a methylene radical
and Rfis 3-pyridyl, R is not a methyl or a 2-chloro-1-
methylethyl radical, and provided that when R! is a
methoxycarbony! radical, R, RY, R*and R are hvdro-
gen and A is a methylene radical, Ry is not a IH-
imidazol-1-v] radical; and the pharmaceutically accept-
able acid addition salts thereof.

9 Claims, No Drawings



A mixture of 2-{2-bromo-5-(1H-1,2,4-triazol-1-ylme-
thyl)-phenyl]-2-methylpropiononitrile (0.15 g), dimeth-
ylformamide (2 ml) and cuprous cyanide (0.09 g) was
stirred and heated under reflux for 8 h. The cooled

4,935,437
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EXAMPLE 66
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A 20% (w/v) solution of sodium nitrite in water was
added dropwise in a stirred mixture of 4 amino-1-[3,5-

5 bis (1-cyano-1-methylethyl)benzyl]-1H-1,2,4-triazolium
bromide and 2N aqueous hydrochloric acid (10 ml),
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EXAMPLES 49-52

The process described in Example, 1 was repeated,
using the appropriate 2- or 4-substituted 2,2-(5-methyl-
1,3-phenylene)di(2-methylpropiononitrile) as starting
material, to give the following compounds:

?N
(CH3),;C
3 3 R4 N
/
2 CHy—N
1 6 \-—- N
(CH3}2f|3
CN
Paosition of
Ex R* substitution Mp. Footnote
49 NO, 4 — 1,2
50 Br 4 83-86 3
51 Br 2 128-131 3
52 CN 4 35-37 4
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EXAMPLE 53

A mixture of 2,2-(S-chlorodideuteriomethyi-1,3-
phenylene)-di(2-trideuteriomethyl-3,3,3-trideuteriopro-
piononitrile) (0.65 g), dimethylformamide (5§ ml) and
sodium triazole (0.45 g) was stirred at room temperature
for 18 h. The mixture was diluted with water (30 ml)
and extracted with ethyl acetate, and the extract was
dried and evaporated to dryness under reduced pres-
sure. The residue was purified by flash chromatogra-
phy, using ethyl acetate as eluant, to give 2,2'-[5-dideu-
terio-(1H-1,2,4-triazol-1-yl)methyl-1,3-phenylene}-di(2-
trideuteriomethyl-3,3,3-trideuteriopropiononitrile}, mp
82°-83° after crystallisation from ethyl acetate/cy-
clohexane.

The starting material from the above process may be
prepared as follows:

The process used to prepare methyl 3,5-bis(1-cyano-
1-methylethyl)benzoate, described in the later part of
Example 8, was repeated, using trideuterioiodomethane
instead of iodomethane, to give methyl 3,5-bis[1-cyano-
2,2,2-trideuterio-1-(trideuteriomethyl)ethyl}-benzoate,

Fi_ M _ ) 5" i n 1 T fod
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m.p. 83°-84°,




We claim:

1. A (substituted-aralkyl)heterocyclic compound o

the formula I

RIRIRIC

f35

bon atom adjacent to such nitrogen atoms; and R%is a
1H-1,2,4-triazol-1-yl or 4H-1,2,4-triazol-4 yl; and the
pharmaceutically acceptable acid addition salts thereof.

2. A compound as claimed in claim 1 wherein R!is an

R4 AR® in lien thereof;

R

wherein R! is an azido, carbamoyl, cyano, formj
droxy or nitro radical, a 1-6C 1-hydroxyalkyl, al
alkylcarbamoyl, alkylthio, alkylsulphinyl or all
phonyl radical, a 2-cyanoethyl radical, optionally
ing one to four 1-6C alkyl substituents, or a 2-6C
oyl, halogenoalkanoyl, alkanoyloxy, alkanoyls
dialkylcarbamoyl or alkoxycarbonyl radical; R2a
which may be the same or different, are each 4
alkyl, deuterioalkyl or halogenoalkyl radics
RIRIR3C-is a 1,l-dicyanoethyl or trifluorometh
phonyl radical; R* is a hydrogen or halogen at
cyano or nitro radical or a 1-6C alkyl or halogen
radical; R® has any of the values defined above f]
group RIR2R3C, or has any of the values defined
for R% or is a carbamoyl, l-pyrrolidinyl-car
piperidinocarbonyl, morpholinocarbonyl or nitrg
cal, a 1-6C alkoxy or halogenoalkoxy radical or §
alkanoyl or alkoxy-carbonyl radical; A is a metk
or ethylene radical optionally bearing one or mor
stituents selected from the group consisting of
rium and halogen atoms, carbamoyl, cyano an
droxy radicals, 1-6C alkyl and alkoxy radicals, ang
alkanoyloxy radicals provided that when A is linl
RS through a nitrogen atom thereof, it may not |
hydroxy, alkoxy or alkanoyloxy substituent on th

4,935,437
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ycarbonyl, butoxycarbonyl, isobutoxycarbonyl, sec-
butoxycarbonyl, tert-butoxycarbonyl or pentyloxycar-
bonyl radical; R? and R3, which may be the same or
different, are each a methyl, ethyl, propyl, isopropyl,
butyl, isobutyl, sec-butyl, tert-butyl, pentyl, neopentyl,
hexyl, trideuteriomethyl, mono-, di or tri-chloromethyl,
mono-, di- or trifluoromethyl, 2,2,2-trichloro- or tri-
fluoro-ethyl, 1,2,2-trichloro-or trifluoro-ethyl, penta-
fluoroethyl, 2,2,3,3,3-pentafluoropropyl, 2,2-dichloro-
3,3,3-triflucropropyl, 4,4 4-trifluorobutyl,  5,5,5-tri-
fluoropentyl or 6,6,6-trifluorohexyl radical, or
RIRZR3C is a 1,1-dicyanoethyl or trifluoromethylsul-
phonyl radical; R4 is a hydrogen atom, a cyano or nitro
radical, or a 1-6C alkyl or halogenoalkyl radical as
defined above; R has any of the values defined above
for the group RIR?R3C, or has any of the values defined
above for R#, or is a 1-6C alkoxy or a 2 6C alkanoyl or
alkoxycarbonyl radical as defined above, or a carbam-
oyl, 1l-pyrrolidinylcarbonyl, piperidinocarbonyl, mor-
pholinocarbonyl or nitro radical, a fluorine, chlorine,
bromine or iodine atom, or a mono-, di- or tri-chlorome-
thoxy, mono-, di- or trifluoromethoxy, bromomethoxy,
iodomethoxy, 2,2,2-trichloro- or trifluoro-ethoxy, 1,2,2-
trichloro- or trifluoro-ethoxy, pentafluoroethoxy,
2,2,3,3,3-pentafluoropropoxy, 2,2-dichloro-3,3,3-tri-
fluoropropoxy, 4,4, 4-trifluorobutoxy, 5,5,5-tri-
fluoropentyloxy or 6,6,6-trifluorohexyloxy radical; A is
an ethylidene, propylidene, butylidene, 1- or 2-
methylethylene,  1,2-dimethylethylene,  dideuteri-
omethylene, difluoromethylene, hydroxymethylene,
cyanomethylene or carbamoylmethylene radical, or a
1-hydroxyethylene radical (in which C-1 of the ethyl-
ene is linked to the benzene ring) radicals.

3. A compound as claimed in claim 1 which is a hy-
drochioride, hydrobromide, sulphate, nitrate, phos-
phate or toluene-p-sulphonate.

4. A compound as claimed in claim 1, 2 or 3 wherein
Rl is a carbamoyl, cyano, hydroxy, 1-hydroxyethyl,
methylthio, methylsulphinyl, methylsulphonyl or acetyl
radical R2 and R3, which may be the same or different,
are each a methyl, ethyl, tridenteriomethyl or fluoro-
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methyl radical; R* is a hydrogen, fluorine or bromine
atom or a cyano, nitro, isopropyl or chloromethyl radi-
cal; R%is a 1-cyano-1-methylethyl, 1,1-dimethyl-2-oxo0-
propyl, l-carbamoyl-1-methylethyl, 1-cyano-1-
trideuteriomethyl-2,2,2-trideuterioethyl, 1-cyano-2-
fluoro-1-(flucromethyl)ethyl, l-methyl-1-(methylsul-
phonyl)-ethyl, 1-cyano-l-ethylpropyl, carbamoyl, I-
piperidinocarbonyl, 1-morpholinocarbonyl, acetyl or
methoxycarbonyl radical; A is a methylene, ethylene,
ethylidene, isopropylidene, dideuteriomethylene, hy-
droxymethylene, cyanomethylene, fluoromethylene or
difluoromethylene radical, or a 1-hydroxyethylene radi-
cal in which the carbon atom bearing the hydroxy sub-
stituent is bonded to the benzene ring; and R6is a 1H-
1,2,4-triazol-1-yl, 4H-1,2,4-triazol-4-yl.

5. A compound as claimed in claim 1 wherein Rlis a
cyano radical, R% is a radical of the formula RIR2R3C
wherein R! is a cyano or hydroxy radical, and RS is a
1H-1,2,4-triazol-1-yl radical.

6. A compound as claimed in claim 5 wherein R2 and
R3, both in the group RIR2R3C and in R5, are methyl or
trideuteriomethyl radicals, and A is a methylene or
dideuteriomethylene radical.

7. A compound as claimed in claim 1 which is 2,2"-[5-
(1H-1,2,4-triazol-1-ylmethyl)-1,3-phenylene]di(2-
methylpropiononitrile), 2-[3-(1-hydroxy-1-methyle-
thyl)-5-(1H-1,2,4-triazol-1-ylmethyl)phenyl]-2-methyl-
propiononitrile,  2,2'-[5-dideuterio(1H-1,2,4-triazol-1-
yl)-methyl-1,3-phenylene]di(2-trideuteriomethyl-3,3,3-
trideuteriopropiononitrile) or 2,2'-[5-dideuterio(1H-
1,2,4-triazol-1-yl)methyl-1,3-phenylene]di(2-methylpro-
piononitrile).

8. A pharmaceutical or veterinary composition which
comprises an effective amount of a compound as
claimed in claim 1 together with a pharmaceutically or
veterinarily acceptable diluent or carrier.

9. A method of treating steroid hormone-dependent
tumours which comprises administering to a host in
need of such treatment an effective amount of a com-

pound as claimed in claim 1.
E ] * * * *
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Manually extracted SAR data (commercial)
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Annotate patents manually

Brat — rapid annotation tool (http://brat.nlplab.org/index.html)

/Patent Annotation/Round_2/AstraZeneca/US5023269,/U55023269_0005

| The free base of the title compound was prepared in 44% yield by the procedure described above in Example 11. The maleate salt was pt

resulting precipitate was recrystallized rom ethanol to afford coloriess crystals. mp =174° C. dec.

2 Analysis calculated for C32 H25 NOS S Theory: C, 64.62; H, 5.89, H, 3.28; Found: C, b4.49; H, 5,71, N, 3.48.

1| The foliowing compounds were prepared according to the general procedures outlined in Examples 1 and 2 above.

1 EXAMPLE 14

5 (+)-N-Methyl-3-(1-naphthalenyioxy)-3-(2-thienylipropanamine maleate, mp =118" C.-122° C.

& [a]580 =+82° [a]365 =+301° at C=1i

ID:TH

Analysis calculated for 22 H23 Nos UPAC

& EXAMPLE 15 "N-Methyl-3-(1-naphthalenyloxy)-3-cyclohexylpropanamine oxalate™

- NeMethyl-3-{I-naphihalenyloxy)-3-cyclohexylpropanaming oxalate, mp =184° C -185° C.

10 Analysis calculated for C22 H29 NOS Theory: C, 68.20; H, 7.54; N, 3.61, Found: C, 68.36; H, 7.30; N, 3.45.

| EXAMPLE 16

17, N-Methyl-3-{1-naphtnalenyloxy)-2-2-thiazolylpropanamine oxalate, mp
3 =183° C.-185° C.
14 Analysis calculated for C19 H20 N2 OS5 S Theory: C, 58.75; H, 5.19; N, 7.21; Found: C, 58.02; H, 4.94; N, 7.47.

5 EXAMPLE 17

1 N,N-Dimethyl-3-{a-{triluoromethy iphenaxy]-3-(2-furanyl)propanamineoxalate , mp =144 5° C -145.5¢ C.
L7 Analysis calculated for C18 H20 F32 NOE Theory C, 53.60; H, 5.00; N, 3.47, Found: C, 53.83, H, 5.22| N, 3.23.
13 EXAMPLE 18

19 N,N-Dimethyl-3-{4-(urituoromethy )phenciy-3(-22-thienyl)propanamine oxalate, mp =130° € -131 5° C.
20| Analysis calculated for C18 H20 F3 NOS S Theory: €, 51.55; H, 4.81; N, 3.34; Found: C, 51.25; H, 4.91; N, 3.55
|| EXAMPLE 19

> N,N-Dimethyl-3-[4-(triflucromethy jphenasxy]-3-{3-thienyl)propanamineaxalate , mp =124° C.-125° C

Analysis calculated C18 H20 F3 NO5 S Theory: C, 51.55; H, 4.81; N, 3.34; Found: C, 51.35; H, 4.68; N, 3.39.

4 EXAMPLE 20

N-Methyl-3-(1-naphthalenyloxy)-3-
cyclohexylpropanamine oxalate

UniProt, EntrezGene, Wikipedia, Gooagle,
GeneOntology, ALC

Entity type

Link

B ) compound

B ¢
@ TUPAC
) SMILES
) ERi

E ' Non-Systematic Names
' Trivial Name
) Abbreviation
) CAS number
) Formula
"
) Generic




Annotate patents manually
Brat — rapid annotation tool (http://brat.nlplab.org/index.html)
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EXAMPLE 15

EXAMPLE 15

N-Methyl-3-(1-naphthalenyloxy)-3-cyclohexyl-
propanamine oxalate, mp =184° C,-185° C.

Analysis calculated for Cy3H39NQOsTheory: C, 68.20;
H, 7.54; N, 3.61; Found: C, 68.36; H, 7.30; N, 3.45.

$

N—ME?h_g.-ri—3—[1—naphthalenyluxy}-}cycluhexylprupanamin\-ﬂ_-::h;calaté, mp =184° C.-185° C.

1043
1252
1474
lass
1314

EEEERE R R

567 634

1108
1327
1552
1774
1387

Analysis calculated for C22 H29 NO%S Theory: C, 658.20; H, 7.54; N, 3.61; Found: C, 68.36; H, 7.30; N, 3.45.

\ 4

(+)-H-Methyl-3-(l-naphthalenyloxy)-3- (Z2-thienvyl)propanamine maleate
693 701 methanol
841 903 N-Methyl-3- (l-naphthalenyloxy)-3-cyclohexylpropanamine oxalate

H-Methyl-3-({l-naphthalenyloxy)-3-(2-thiazolvyl)propanamine oxalate
H,H-Dimethyl-3-[4-(triflucoromethvl) phenoxy] -3- (2-furanvl)propanamineoxalate
H,H-Dimethyl-3-[4-(trifluoromethyl) phenoxy] -3- (-22-thienyl)propanamine oxalate
H,H-Dimethyl-3-[4-(trifluoromethyl) phenoxy] -3- (3-thienvl)propanamineoxalate
H-HMethyl-3-[4-(trifluoromethyl)phenoxy-3—- (Z2-thienyl)propanamine oxalate



Name-2-structure
OPSIN - http://opsin.ch.cam.ac.uk/

OPSIN: Open Parser for Systematic IUPAC nomenclature

University of Cambridge » Department of Chemistry » Unilever Centre for Maolecular Science Informatics

Enter a chemical name into the box and then click submit. If the name can be interpreted, a depiction, a SMILES string, its
InChl and its CML will be returned.

opanamine oxalate| Submit

Updated 20/5/12: Minor bug fixes and minor vocabulary improvements

A paper describing OPSIN is now available from 1CIM. If you have found OPSIN useful in your work citing it would be very much
appreciated.

Depiction courtesy of the Indigo Toolkit

o
OH OH
;?’ E:\ HM
0 0 ™~
InChil:

InChl=1/C20H27NO.C2H204/c1-21-15-14-19(17-9-3-2-4-10-17)22-20-13-7-11-15-8-5-5-12-18(15)20;3-1(4)2(5)5/h5-8,11-13,17,19,21H,2-4,9-
10,14-15H2,1H3;(H,3,4)(H,5,5)/f/h;3,5H

SMILES:
C(C(=0)0)(=0)0.CNCCC(C1CCCCC1)0C1=CC=CC2=CC=CC=C12



Chemical Named Entity Recognition (CNER)

10N (10) Pub. No.: US 2008/0038386 A1l

(43) Pub. Date: Feb. 14, 2008
N-Ethyl-p-menthane-3-carboxamide
(52) US.Cl ... 424/755;514/514; 424/769; 424/760;
424/773; 514/617
(57) ABSTRACT
The present invention is directed to a sensate composition Name-tO-StrU cture
consisting of a liquid cooling composition, and at least one S Oftwa re

warming, tingling, or pungent sensate ingredient of either
synthetic or natural origin which provides enhanced warm-
ing, tingling, or pungent properties. The liquid cooling v
sensate of the invention is a eutectic mixture of 2-Isopropyl-

N.2.3-trimethylbutyramide and N-Ethyl-p-menthane-3-car-

boxamide|, or at least one cooling agent selected from the

group consisting of N-(2-hydroxyethyl)-2,3-dimethyl-2-iso- C (C) N C(:O)C 1 C C(CCC 1 C(C) C) C
propylbutanamide, N-(3-ethoxypropyl)-2,3-dimethyl-2-iso-

propylbutanamide, N-(3-isopropoxypropyl)-2,3-dimethyl-

2-isopropylbutanamide, N-(3-butoxypropyl)-2,3-dimethyl- o

2-isopropylbutanamide N-Ethyl-2,2-

diisopropylbutanamide, N-(1,1-dimethyl-2-hydroxyethyl)-

2.2-diethylbutanamide, N-(2-ethoxyethyl)-2,3-dimethyl-2- /\
isopropylbutanamide  and N-(3-methoxypropyl)-2,3- N
dimethyl-2-isopropylbutanamide. The warming, tingling, or
pungent sensate of the invention consists of at least one
component that is an isothiocyanate and/or an amide or a
natural product that contains at least one warming, tingling,
or pungent principle that is an isothiocyanate and/or an
amide. The present invention is further directed to a method
of using the sensate composition in a food, pharmaceutical
or personal care product.

s

WS3 cooling agent (CAS 39711-79-0)



Compound extraction via chemical text mining
Traditional text mining pipeline

ﬂ@ = = @ﬁ

i ot ' Name-to-
Patent Files  Tokenization Cklizertmcal st Database
(Text or XML) ntity . of Chemical
Recognition conversion Structures

« Determining the start and end of IUPACIike names in free text is a tricky
business.

« Chemical names can contain whitespace, hyphens, commas,
parenthesis, brackets, braces, apostrophes, superscripts, greek

characters, digits and periods.
« This is made harder still by typos, OCR errors, hyphenation, linefeeds,

XML tags, line and page numbers and similar noise.



OCR Errors: Compound Names

 |H-ben zimidazole — 1H-benzimidazole

« 4- (2-ADAMANTYLCARBAMOYL) -5-TERT-BUTYL-
PYRAZOL-1-YL] BENZOIC ACID —
4-(2-adamantylcarbamoyl)-5-tert-butyl-pyrazol-1-
yllbenzoic acid

 triphenylposhine — triphenylphosphine



Text Mining Conversion by Name Class

ChemAxon 5.5

Class Category Names converts 60% n2s_3 (%)
Molecule 7,262,798 4 64.8 77.1
Dictionary 26,876 38.1 45.1 3.5
Registry number 304,064 0 0 0
CAS number 47,815 0 0

None (%)

7.8
38.5
100
100

E Element 836
- c 5 663 677 NCI/CADD Chemical Identifier Resolver
ragment P converts 48%
A Atom fragment 96 oo SN - —
Y Polymer 295 0 44.1 22.7 36.9
G Generic 1263 2.6 6.3 0.5 91.9
- Noise 104 32.7 24 19.2 52.9
Total 10,307,824 76.3 61.0 54.3 14.1

Muresan, S. ChemAxon UGM 2011



Extraction compounds from US20100221398

Google Patents + Chemicalize.org (ChemAXxon)

le.com/patents,/ 155633272 USh533272

L ¥ .

+¥You Search Images Maps Play YouTube News Gmail Documents Calendar More -

Google ]

Patents Read this patent Download PDF
Substituted isoxazoles for the A class of substituted isoxazolyl compounds is described for use in treating inflammation and |
treatment of inflammation related disorders. Compounds of particular interest are defined by Formula [| ##STRA# whereir
John J. Talley &t al selected from hydroxyl, lower allwl carbnx'_-,rl Iuwer carbux'_-,rallvc'_-,rl Inwer ammncarbnnylalkyl Iu:n.

y Overview alkoxycarbonylalkyl, 26. A pharmaceutlcal cumpusmnn of claim 11 whergin sald compound is selected frcnm compounds aor their
Abstract aralkylthioalkyl, lowe pharmaceutically-acceptable salts, of the group consisting of
- cycloalkyl, cycloalky
- Description heteroaryl: wherein R 4-[5-ethyl-3-phenylisoxazol-4-yl]benzenesulfonamide;
. Z—===_| Claims inde ende1ml selact: 4-[A-prapyl-3-phenylisoxazol-4-yl]benzenesulfonamide;
R 7+ o P Y 4-[5-isopropyl-3-phenylisoxazol-4-yl]|benzenesulfonamide;
: haloalkyl, hydroxyl, I 4-[5-butyl-3-phenylisoxazol-4-yl]benzenesulfonamide;
aminoalkyl, nitro, hal  4-[5-isobutyl-3-phenylisoxazol-4-yl]benzenesulfonamide:
4-[5-cyclohexyl-3-phenylisoxazol-4-yl]benzenesulfonamide;
Inventors: John J. T;  4-[5-neopentyl-3-phenylisoxazol-4-yl|benzenesulfonamide;
Stealey, Paul W. Col 4-[5-cyclohexylmethyl-3-phenylisoxazol-4-yl)benzenesulfonamide;
. . i 4-[5-{4-chlorophenyl)methyl-3-phenylisoxazol-4-yl]benzenesulfonamide;
Go Primary Examiner: 4-[5-trifluoromethyl-3-phenylisoxazol-4-yl)benzenesulfonamide;
Current U.S. Classil 45 ifluoromethyl-3-phenylisoxazol-4-yl]benzenesulfonamide;

Patent number: 5633272 548/186; 548/190; 54 4-[5-chloromethyl-3-phenylisoxazol-4-yl]benzenesulfonamide;

Filing date: Jun 7, 1995 548/245- 548/247- 54  4-[56-methyl-3-phenylisoxazol-4-yllbenzenesulfanic acid;

Issue date: May 27, 1987 International Classi 4-[5-propyl-3-phenylisoxazol-4-yl]benzenesulfonic acid;
4-[5-methoxymethyl-3-phenylisoxazol-4-yl]benzenesulfonamide;
4-[5-3-hydroxypropyl}-3-phenylisoxazol-4-yl]benzenesulfonamide;
4-[3-4-chlorophenyl}-5-methyl-isoxazol-4-yl]benzenesulfonamide;
4-[3-4-fluorophenyl}-5-methyl-isoxazol-4-yl)benzenesulfonamide;
4-[3-3fluoro-4-methylphenyl}-5-methyl-isoxazol-4-yl)benzenesulfonamide;



Extraction compounds from US20100221398

Google Patents + Chemicalize.org (ChemAXxon)

—| o0 Patent LS5633272 - Substituted isoxazole...l + —
IGD chemicalize.org b (- o0 | www.chemicalize.org/Turl=http %3 A%2F %2 Feww. google.com %2 Fpatents 362 FLIS5633272 &tsource=fp#d - c ".'l’ U55633272 }j| @ B
@ oo wwwv.chemicalize.org t B
e upioad 0 webpage Viewer Original version  Unglue from top = Download structures
OO chemicalize.org™* ; ; ; ; 5 ; ;
by & ChemAxon o H a,
L
W 1 S M 0 5.
N/ B el <O < <
: e V] e O \ \
/! N A = M M -
0 yr’{’ o .
»
[T TS T = TS Uy FITS Ty o TS Ty T UA S o= [ T SIS ST Ta s

Type a chemical name or L

hitp:/fwww.google.com/p

Into the future! Checkthe |

CAS Reqgistry Numbers in
Today we added a new sin
Viewer: CAS Registry Num
familiar with CAS (...}

Read the rest of this entry ;

4-3-3-chloro-4-methylphenyl}-5-methyl-isoxazol-4-yl]benzenesulfonamide;
4[3-3fluorophenyl}-5-methyl-isoxazol-4-yl]benzenesulfonamide;
4-5-hydroseymethyl-3-phenylisoxazol-4-yl]benzenesulfonamide;
[4-[4-(aminosulfonyl)phenyl]-3-phenylisoxazaol-5-yl]carboxylic acid;
45-hydroxy-3-phenyl-4-isoxazolyllbenzenesulfonamide;

4 3-methyl-5-phenyl-isoxazol-4-yl]benzenesulfonamide;
4-[8-methyl-3-phenyl-isoxazol-4-yl]benzenesulfonamide;
43-(3-fluoro-4-methoxyphenyl)-5-methyl-isoxazol-4-yl)benzenesulfonamide;
[3-(3-chloro-4-methoxyphenyl}-4-[4-(methylsulfonyl)phenyl]isoxazol-5-yl]acetic acid;
5-methyl-4-[4-(methylsulfonyl)phenyl]-3-phenyl-isoxazole;
3-(3-chloro-4-methoxyphenyl}-5-methyl-4-[4-(methylsulfonyl)phenyl]isoxazole
[4-[4-(aminosulfonyl)phenyl]-3-phenyl-isoxazol-5-yl]acetic acid;
[4-[4-{aminosulfonyl)phenyl]-3-phenyl-isoxazol-5-yl]propanoic acid;

ethyl [4-[4-[aminosulfonyl)phenyl]-3-phenyl-isoxazol-5-yl]propancate;
[33-uoro-4-methoxyphenyl }-4-[4-{methylsulfonyl)phenyl]isoxazol-5-yl]acetic acid; and
[4-[4-{aminosulfonyl)phenyl]-3-(3-fluoro-4-methoxyphenyl)isoxazol-5-yl]propanoic acid.

25. The compound of claim 4 which is 4-[5-hydroxymethyl-3-phenylisoxazol-4-yllbenzenesulfonamide, or a
pharmaceutically-acceptable salt thereof.

26. A pharmaceutical composition of claim 11 wherein said compound is selected fram compounds, or their
pharmaceutically-acceptable salts, of the group consisting of

45-ethyl-3-phenylisoxazol-4-yl]benzenesulfonamide;
4-5-propyl-3-phenylisoxazol-4-yl|benzenesulfonamide;
45-isopropyl-3-phenylisoxazol-4-yl]benzenesulfonamide;
45-butyl-3-phenylisoxazol-4-yl]benzenesulfonamide;
4
4]
4]

5-isobutyl-3-phenylisoxazol-4-yl|benzenesulfonamide;
5-cyclohexyl-3-phenylisoxazol-4-yl]benzenesulfonamide;
5-neopentyl-3-phenylisoxazol-4-yl]benzenesulfonamide;




What is a key compound?

Drug candidate
Compound(s) with optimal physicochemical properties

Compouns(s) with the most suitable pharmacokinetic
profile

The most biologically active tool or probe



Key compounds from patents

”0Old school” techniques
Look for clues in text: “most preferred” wording
in claims; crystal form info; scale of synthesis

Structural information alone
Frequency of group (FOG) analysis of
exemplified compounds

Structures and SAR data
Work out SAR using biological data and
structures



Key compound prediction from patents

Patent Examples Chemical Space © o © .
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Figure 2. Graphical image of patent example compounds in chemical space. Each gray circle represents an example
compound. The black circle, square, and triangle represent key compound candidates.

Theory: Chemists carry out extensive SAR around key compounds.
Cluster examples and look for centres of densely populated regions

Kazunari Hattori; Hiroaki Wakabayashi; Kenta Tamaki; J. Chem. Inf. Model. 2008, 48, 135-142.
DOI: 10.1021/ci7002686
Copyright © 2008 American Chemical Society



Key compound prediction from patents

From WO1996025405 the earliest patent which claims it, can you
work out the structure of Bextra (Valdecoxib), the Pfizer NSAID?
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R-group decomposition (Free-Wilson like)

. A B C D E E
cmpdID cmpdSmiles error coreSmiles R1 R2
g {R1)
o
(7 C — AiR2)
1200000516_BEXTRA None
w (R2)
A
F <
208014805 None i
) 43.;:-
(R A —N
1206771831 None
Hy
1256502606 Unable to map core None
1200271239 Unable to map core None




FOG ranking

cmpdID

200000516_BEXTRA

256227569

200004455

220904851

207700988

smiles

score

54

38

38

36

36

R1

{R1)

{R1)

{R1)

{R1)
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R1_count R2
38 (AWC—AR
34 A

34

34

34
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Cim
HO

H

(R2)
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én
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Key compound prediction from patents
Frequency of group (FOG) analysis

1) Extract compounds from patents
* manual curation (GVKBIO)
* text mining (SureChemOpen, OSCAR)

2) Define core
 manually (e.g. from patent Markush)
e automated core perception

3) R-group decomposition (ChemAxon’'s JChem)

4) Rank compounds based on FOG (Spotfire, EXCEL)



WO01996025405 - Bextra

H3C O\ H3C 0\
N N
Q ?\ /f E\ /f
4 X X
/X /X,
H2N H,N

ez}o

#compounds | Bextra Bextra
exists ranked

GVKBIO 1 (broad core)
1 (narrow core)
SureChem 501 Y 1 (broad core)

1 (narrow core)



EP268956 - Aciphex A \_/\
‘K \.H:_H N/z— \;:3‘.:. N
11’\ @A'—f 2TA OR .
\ Cf? v T /_jj - o , \
0/ .\N\ S—"'OHL j\‘?\:’ ( (-—* } 7z ”N\ f/’r \ —/
R’ H L I[ Ve N

#compounds | Aciphex Aciphex
exists ranked

GVKBIO 2 (core)
1 (core2)
SureChem 168 Y 1 (core)

1 (core2)



EP268956 - Aciphex
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[R1]

[R3j0C [R3JOCC(CIOC [R3]JOCCCCOC [RIOCCCO [RIJOCCCOC [R3JOCCCOCC [RIJOCCO



EP296749 - Aricept

\_/ —~T
0 —/ \f‘“l

#compounds | Aricept Aricept
exists ranked

GVKBIO

SureChem 108 Y 1



EP296749 - Arimidex \

RIRZR3C ‘ -
AR& @ 7 “x\__:;-:;’?‘ ““‘m,_/f
4- :’“‘“HM\\‘:
R i / Y
#compounds | Arimidex Arimidex
exists ranked

GVKBIO

SureChem 267 Y 1



WO1989006649 - Raxar

l\h“mh /_{:’:: ‘“‘H\, //'f . \““\ /‘,/Jx\h_m
COOR, J \H J -
\“.‘H\‘“-\ Py
N ‘"\;/ e
[C N] N ‘

X is CH, CF, CCl, or N.

#compounds | Raxar Raxar
exists ranked

GVKBIO

SureChem 0 N n/a



US3912743 — PAXIL
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#compounds | Paxil Paxil
exists ranked

GVKBIO



US3912743 — PAXIL
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Key compound prediction

48 drug patents, with more than 10 compounds, including the drug

Key compound | Key compound
as the first

ranked
compound

within the first 5

Cluster seed
analysis

Molecular Idol

Frequency of
group analysis

11 (23%)

5 (10%)

11 (23%)

ranked

compounds

26 (54%)
CSA 15 Molecular |
- | ~ Idol

22 (46%) \* ey 7

ou "‘\\
17 (35%) FOG |

17



JCIM paper
http://dx.doi.org/10.1021/ci3001293

JOUuRMAL OF =
CHEMICAL INFORMATION
AND MODELING pubs.acs.org/jcim

Exploiting Structural Information in Patent Specifications for Key
Compound Prediction

Christian Tyrchan,®" Jonas Bostrom," Fabrizio Giordanetto,” Jon Winter,” and Sorel Muresan®

AstraZeneca R&D, CVGI iMed, Pepparedsleden 1, S-431 83 Mélndal, Sweden
*AstraZeneca R&D, Discovery Sciences Computational Sciences, Pepparedsleden 1, S-431 83 Mblndal, Sweden
$AstraZeneca R&D, Oncology iMed, Alderley Park, Macdlesfield, Cheshire, SK10 4T G, United Kingdom

© Supporting Information

R

ABSTRACT: Patent specifications are one of many informa- 5
tion sources needed to progress drug discovery projects.
Understanding compound prior art and novelty checking,
validation of biological assays, and identification of new starting
points for chemical explorations are a few areas where patent 1
analysis is an important component. Cheminformatics methods ‘ > s 0 o 0 o
can be used to facilitate the identification of so-called key £-gnupe

compounds in patent specifications. Such methods, relying on

o
jt, key compound
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R'-groups
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Summary

* Unique chemistry from patents (8% out of 55M parent
structures in AstraZeneca’'s Chemistry Connect)

* Public sources for full text patent access and open
source software for chemical text mining

* Frequency of group analysis is a simple process to
visualize and rank patent compounds
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