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Features

Minesoft's Chemical Explorer is a database of chemicals extracted from the full text
and images (US only) of patent documents. It is seamlessly linked to PatBase, a full
text patent family database, developed in partnership with RWS.

Minesoft Chemical Explorer allows a user to interrogate the chemical compounds
exemplified in US, EP, WO, DE, FR, JP, CN, KR, GB, AU, IL, RU, SU, DD and IN full text
patents from the starting point of a chemical structure or a chemical name (including
trade and IUPAC names). Features include:
e Full structure drawing capability
e Ability to perform an identity, similarity (based on the Tanimoto threshold) or
substructure search
e Search within either the complete patent full text or within the claims only
e Contains over 19 million unique chemical compounds from over 16 million
patent documents (Jan 2019)
e Updated daily
e Ability to import chemical structures (Smiles and MOL files)
e Ability to export and save chemical structures (MOL files)
e Links to PubChem, ChemSpider, Wikipedia
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Sources

The PatBase full text collection has been mined using the LeadMine technology from
NextMove Software.

Coverage

Exemplified chemicals are recognized, extracted and converted into chemical
structures from the full text of patents from the following countries:

Country Date
us 1928 to date
US (images) 2001 to date
EP 1978 to date
e 1978 to date
DE 1920 to date
FR 1960 to date
JP 1998 to date
CN 1985 to date
KR 1994 to date
GB 1917 to date
AU 1990 to date
IL 1971 to date
IN 2006 to date
RU 1992 to date
SU 1924 to dissolution
DD 1957 to dissolution

Searching

Drawing chemical structures

Users can draw chemical structures using the structural formula editor which is
surrounded by three toolbars containing the tools you can use in the editor:
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dentity typa: Description
» ’ * Marrow

Brosd

~~ Tautomer  Retums chemical structures thal are tautomers of the provided chemical structure.

Top toolbar

Lo

B & &  10%-

Clear canvas: Clear the entire canvas.
Undo/redo: Undo or redo recent changes.
Cut: Cut the selected part of the structure.
Copy: Copy the selected structure.

Clean: Redraws the sketch with standard bond angles/length

Zoom in/Zoom out: Zoom the sketcher view in and out. This can be modified using
the drop-down selection box to the right of these options.

Settings @ (far right): Open the Chemical Explorer settings pop-out page to control
the default font, size and atom colouring, options on displaying the charge, valency,
whether carbon should be displayed explicitly, and how bonds should be displayed
within the tool.
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Left toolbar

S

(From top to bottom...)

Selection tools: All these tools can be used to drag the current selection or
individual atoms and bonds. You can add/remove atoms and bonds to the
selection by clicking them. If you have selected a separate fragment, you can
rotate it by dragging an atom in the selection. You can delete the selection
using the DEL key. Each tool has different behaviour.

»ERE

e Lasso select: Select atoms and bonds by drawing a freehand
selection area

e Rectangle select: Select atoms and bonds using a rectangular
selection area

e Fragment select: Select all atoms/bonds that are connected to the
clicked node

Erase: When selected this tool will delete any clicked atom or bond within the
sketcher.

Bonds: Allows you to place a single, double or triple bond into the sketcher at
the point indicated. Drag and click from one atom to another to form a bond
of the selected type between the two atoms.

Up/down & cross bonds: Up, down and cross bonds allow you to place bonds

that denote the 3D chemistry of the query molecule, allowing you to select up bonds,
down bonds, up/down bonds which will search both variants at the given position or
cross bonds, which ignore cis/trans isomerism around the the bond cross bond is
placed at.
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. Any bond: The any bond tool allows you to search a structure where a bond
at a given position can be any variation of chemical bond or restricted to a

\:_}\ smaller selection of types. (From top to bottom)

oo e Any bond: The tool will return structures with any bond type at the
v given location.

Q«. e Aromatic bond: The tool will return structures with an aromatic

W bond at the given location.

¢ Single/Double: The bond at the given location must be either a
single or double bond.

e Single/Aromatic: The bond at the given location must be either a
single or aromatic bond.

e Double/Aromatic: The bond at the given location must be either a
double or an aromatic bond.

Chain: Create a chain of carbon atoms.
Charge: Increment (+) or decrement (-) the charge of atoms.

Rotate: Click & hold then circle your mouse to rotate the drawn structure within the
sketcher.

Horizontal flip: Flip the structure 180 degrees in the horizontal plane.

Vertical flip: Flip the structure 180 degrees in the vertical plane.
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Right toolbar

H
Cc
In this toolbar you can select from a number of elements or you can also N
pick an element from the periodic table using the last button. You canuse
the element to create new atoms or modify existing atoms.
Bottom toolbar
Fragments: Pick one of the fragments (benzene, cyclopropane, etc.) and -
add Fragments :
B

QOO OALIOCO

Finding structures

°c> Q Lookup compounds

You can lookup compounds or molecules using the search form located on the left
side of the menu-bar. Just begin typing what you are looking for and a list of
available molecules will appear. For example, typing in simvastatin results in:

OD simvastatin Tools v Help v History

simvastatin

simvastatine

simvastatin acid

simvastatin ammonium salt

simvastatin lactone

simvastatin hydroxy acid

simvastatin sodium

simvastatina

simvastatin dimer

NSNS S

simvastatin Hydroxy Acid Ammonium Salt
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When you click on the compound of interest, the chemical structure is populated in
the structural editor and can be searched in the database:

OO 1 mpounds Tools ~ Help ~ History
[ § B & <o 100%- L)
8 .
),
& c
— N
: 0
y
H Cc
) \C/ \C4’ C
| | . |
N Y
'y H |
') r:,\‘r -/Ct‘.-‘ Br
( H Y |
S, O 7O
‘C c [
| A | i)
R e

Additionally, systematic chemical names can be entered into the box and will be converted
to a structure after pressing Enter.

Structure Search Types

You can complete different types of structure search:

Identity

|dentity search allows you to locate records that are identical to the provided
chemical structure with different notions of chemical structure identity. Additional
search options allow you to choose the degree of "identity".

@ Similarity || Substructure

Identity type: Description
* Narrow Returns chemical structures with same distribution of electrons, atom isotopes,
stereochemistry and connected fragments (if specified).
Broad Returns chemical structures independent of distribution of electrons, atom isotopes,
stereochemistry and connected fragments (if specified).
Tautomer Returns chemical structures that are tautomers of the provided chemical structure.
Page 8 of 17

Chemical Explorer Manual
support@minesoft.com



Narrow: Most specific search which returns chemical structures with same
distribution of electrons, atom isotopes, stereochemistry and connected fragments (if
specified in the query).

Broad: Least specific search which returns chemical structures independent of the
distribution of electrons, atom isotopes, stereochemistry and connected fragments (if
specified in the query).

Tautomer: Returns chemical structures that are tautomers of the provided chemical
structure. When selected, additional options are displayed which allow you to select
one or more advanced options of:
e Ignoring hydrogen replacement by metal or charges, e.g. COOH - COO
e Where each boundary atom in the tautomeric chain must be one of N, O, P, S,
As, Se, Sb or Te
e Where C (not from aromatic ring) is at one end and N,O,P or S at the other
end of the tautomeric chain
e Where C from the aromatic ring is at one end and N or O at the other end of
the tautomeric chain

Similarity

Similarity search allows you to locate records that are similar to a chemical structure
query using pre-specified similarity thresholds.

Similarity is measured using the
Tanimoto equation to compare the
presence or absence of substructural
features in your query to all molecules
in Chemical Explorer. These features are
encoded as binary “fingerprint”. The
fingerprint does not consider variation

ldentity | Substructure

Tanimato threshold % 95 v

in stereo-chemical or isotopic
information.

The threshold at which results are no
longer considered similar is set by the
Tanimoto threshold. Various predefined
thresholds between

100-60% are allowed. Results are
always returned in similarity order so

Filter by molecular weight

Filter by molecular formula

contains
Found in claims @ All
Country All v
Number of structures to return: 250
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having a low “Number of structures to return” setting will only exclude results less
similar than those that are returned.

Substructure

Substructure search allows one to locate chemical structures that contain a particular
connectivity and valence-bond (i.e. bond order) pattern. For example, a substructure
search of ethanol (SMILES: OCC) would return, among others, acetic acid (SMILES:
OC(=0)Q), since ethanol is a substructure of acetic acid.

Identity Similarity I

Search options: Description
¥ Resonance Returns molecules whose resonance forms contain the query molecule.

Returns chemical structures that are tautomers of the provided chemical
structure.

Tautomer

Filter by molecular weight:

Filter by molecular formula | cantaing v

Found in claims @ All

Country. All v

Number of structures to return 250 v

There are additional matching options for the substructure searches. These options
are provided for further flexibility within a structural query:
e Resonance: Returns chemical structures whose resonance forms contain the
query molecule
e Tautomer: Returns chemical structures that are tautomers of the provided
query. When selected, additional options are displayed which allows the user
to select one or more advanced options of:
o Ignoring hydrogen replacement of metal bonds and atom charges in
tautomeric chains. Where each boundary atom in the tautomeric chain
must be one of N, O, P, S, As, Se, Sb or Te
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o Where C (not from aromatic ring) is at one end and N,O,P or S at the
other end of the tautomeric chain

o Where C from the aromatic ring is at one end and N or O at the other
end of the tautomeric chain

Return Structures options

Irrelevant results can be filtered out by adding molecular weight or molecular
formula constraints. Molecular formulas take the form of an element followed by the
number of times that element appears. If this number is not specified 1 is assumed.
Ranges may also be used. For example:

e (C20H40 [results must have 20 carbon atoms and 40 hydrogen atoms]

e C10-15 [results must have 10 to 15 carbon atoms]

e FO N [results must have O fluorine atoms and 1 nitrogen atom]

If the molecular formula is set to “is”, then there must be zero atoms of all atoms not
specified.

You can select options to specify the sections of the patent in which to return
chemical structure hits, the specific country of interest — the default is all countries,
but an individual country e.g. US, EP, WO, CN, JP, KR can be selected — and the
number of structures to return, from 50-5000.

OFound in claims O All
Country: | All v

Number of structuresto return: | 50 Vv
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Tools

Tools v Help v

The Tools menu contains several utility functions
which are listed below.

EXPORT
& Structural formula image

& MOL file Export:

BEORE e Structural formula image: Sketcher snapshot (PNG
2 MOL file with alpha channel)

2 SMILES file o MOL file: MDL Molfile

CHEMICAL DATA
Import:

& Information card
e MOL file: MDL Molfile
SMILES file
Information card

e This collects and displays information about the current structural formula
(loaded from the structural editor).

Structure Results

After completing a chemical structure search the results screen displays the chemical
structure hits with details of names, molecular weight, InChiKey, SMILES and formula
and allows a user to execute a number of options.

Options

New search Refine search History

The ability to refine the search or complete a new search or run a previous search
from your history.
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minesot
o° ! hewscarch Refine search History O e e

[~ Number of structures found: 10

# Structure Details Publications

|7 busulfan 121339

IUPAC Name: 4-methylisulfonyloxybutyl methanesulfonate
Molecular Weight: 246.302 g/mol
InChiKey: COVZYZSDYWQREU-UHFFFAOYSA-N
NN gl SMILES: CS(=0)(=0)OCCCCOS(=0)(=0)C
gy Formula: CgH140¢S;

121339 patent publications found View in PatBase (7 Stats (7 Analvtics ] ]

Links: PubChem ' ChemSpider (2 W edia 7 Save MOL (%

2) 2-butyne-1,4-diol dimethanesulfonate 201
IUPAC Name: 4-mett loxybut-2-ynyl
p- Molecular Weight: 242.270 g/mol
i P InChiKey: UGPGBZBAORCFNA-UHFFFAOYSA-N
AN " SMILES: CS(=0)(=0)OCC#CCOS(=0)(=0)C
! P Formula: CgH100sS;

201 patent publications found View in PatBase (7 Stats 2 Analytics y

Links: PubChem(Z ChemSpiderZ Wikipedia (' Save MOL ('

v | Number of structures found: 10

The number of structures found and when expanded (by clicking on the arrow) the
details of the search query, like below.

Search: 0=5s(-=0)(c)0ccccoOs(=0)(€)=0

Search type: Identity (Narrow - Returns chemical structures with same distribution of electrons, atom isotopes, stereochemistry and connected fragments (if specified).)

Number of structures shown: 1
Number of patent publications found: 121339
Country: AU, CN, DD, DE,EP,FR,GB,IN,IL,JP,RU,KR,SU, US, WO

| Select all | | Clear all | | View selected in PatBase | | Export to Excel |

The ability to select all structures of interest and to view the relevant patent families
in PatBase, or to export the selected structures to excel.

The ability to select one or more structures and to view the relevant patent families
in PatBase.

57 patent publications found View in PatBase [

The number of instances a specific chemical compound has been identified in the
patent and the ability to view these results in PatBase.
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Links: PubChem (¥ ChemSpider (' Wikipedia (' Save MOL ('

The ability to link to more information on a chemical of interest in a number of
external resources.

Search/Filter this page

The ability to search or filter the results based on a text string.
Viewing results in PatBase

After selecting the chemical structures of interest and clicking on View in PatBase, the
relevant patent families are searched and identified in PatBase, with the query clearly
indicating that the search originates from Chemical Explorer — [Chemical Explorer]:
the chemical searched (e.g.Busulfan) and whether the search has been restricted to
the claims. Furthermore, if multiple chemicals are selected and searched in PatBase,
this is indicated by Selected Structures in the PatBase query (e.g. see search strategy 3
below).

3  [Chemical Explorer]: Selected structures (2) 2352
(Claims)

2  [Chemical Explorer]: Selected structures (3) 24246

1 [Chemical Explorer]: busulfan 24213

To review the patent families identified in PatBase for the chemical(s) of interest, click
on View or Browse. Within the family table, an additional Minesoft TextMine icon is
displayed (©) against those publications in which the chemical of interest is found.
For example, viewing the above search strategy 2 on the chemical Busulfan identifies
a number of publications in which this compound is identified within the full text:
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Publication number Publication date Application number Application date Links

I CA2532579 AA 20080116 CA20042532579 20040718 B
I CA2532579 C 20140218 CA20042532579 200407186 )]
I EP1650826 A1 20060426 EP20040747660 20040716 Ll
I EP1650626 A4 20081203 EP20040747660 20040716 el ]
I EP1650826 B1 20130501 EP20040747660 20040716 L) ]
I ES2411659 T3 20130708 ES20040747660T 20040718 B
I IN225889 B 20090109 IN2006CND0200 20060116 B[
I JP2005008829 A1 20070820 JP20050511857T 20040716 = [
IJP4582458 B1 20101117 JP20050511857T 20040716 L)
IJP4582458 B2 20101117 JP20050511857T 20040716 s
II{R1012D12?2 B1 20121114 KR20067001080 20040718 B
I KR20060035767 A 20060426 KR20067001080 20040718 Ll
IKR1012D12?3 B1 20121114 KR20117022736 20040716 ® [
IKR201WD125728A 20111123 KR20117022736 20040716 L)
IKR1012D12T1 B1 20121114 KR20117022737 20040716 el ]
II{R2011D128729A 20111123 KR20117022737 20040716 B
I KR101290877 B1 20130807 KR20127015283 20040718 Ll
I KR20120083525 A 20120725 KR20127015283 20040716 ) [
I US2006177742 AA 20060810 US20040564852 20040716 Le 1.a) G}
I US8163427 BB 20120424 US20040564852 20040716 Lo 1:s| G}
I US8722255 BB 20140513 US20120430791 20120327 Lo 1.a| G}
I WO05008829 A1 20050127 WQ02004JP10194 20040718 ezl

Clicking on the © icon next to each publication opens up a new Minesoft TextMine
window which displays the full text of the publication, identifies the chemical(s) of
interest and number of instances and highlights the chemical(s) of interest appear in
the text. For example, we took our results from search line 2, our results will include
any documents which mention the chemicals tetramethylene bis(methanesulfonate),
Busulfan, or 2-Butynylene bis(methanesulfonate). Where references to these entities
are detected, they are highlighted as shown on the next page.

° . P
= ) teXtmlne 4-Ethynytoluene (R2 is p-tolyl, R2% is hydrogen, and p is 1)
. wered by m

4T tylene (R2%1s 4.

R s hydrogen, and p is 1)

1-Ethynyl-4-flucrobenzene (R28 is p-luoro'phenyl, R2%is hydrogen, and pis 1)
W A (477 1759)

©, I

Y& A Molocule (3071 977)

1,4-Diethynyibenzene (R28 is p-ethynylphenyl, R2% is hydrogen, and p is 1)

Dicyclohexylacetylene (each of R2% and R2% s cyclohexyl, and p s 1)
1,4-Diphenyiutadiyne (each of R2% and R is phenyl, and p is 2) Mot

Tetramethylene bis(methanesutfonate)
AN excess amount of the alkyne compound contained In the Non-aqueous elecirolytic solution might change conducivity of the electrolyic Solution to lower battery perfor - e compound
preferably in an amount of 10 weight percent or less, more preferably in an amount of 5 weight percent of less, and most preferably in an amount of 3 weight percent or les o > rom an extremely
small amount of the alkyne compound. Therefore, shortage of the alkyne compound might cause insufficient battery performance. The electrolytic solution contains the ail
more. more preferably In an amount of 0.05 weight percent or more, and most preferably in an amount of 0.1 weight percent or more. Accordingly. the non-aqueous electid  /

N/

T8 NP /et percentor
ferably In an
% v

amount of 0 01 to 10 weight percent, more preferably in an amount of 0.05 to 5 weight percent, and most preferably in an amount of 0.1 1o 3 weight percent 7

Examples of the non-aqueous soivent used in the nonaqueous electrolytic solution according o the present invention include. cyclic carbonates such as ethylene carbonalfnstances 1 nate (8C).
vinytethyiene carbonate (VEC): actones such as gamma-duyrolactone (GBL), gamma-valeroacione (GVL),a-angelca actone (AGLY, chain carbonates such as dimelhy! {Category % <1% diethyl
carbonate (DEC). methyl propyl carbonate (MPC), dipropyl carbonate (DPC), methyl butyl carbonate (MBC), dibutyl carbonate (DBC) ethers such as 12-
dletoxyetnane, 1.2.GDuIGxyethane; niries uch as acetonre, a0POTIE; chaln esters such 25 Meiny| proponate, medry| palte by puaate, | palate: amies Such 33 IMeTyFOMIAMde: POSPRCIC sters such a5 rmetyt
phosphate, rioctyl phosphate; and COMPOUNGS Naving a SITUCIure of S-O Such s 1 awinyl suftone, eMylene sulte, propylene sulfie, ethylene sulfate

propylene sulfate

Examples of combination of the non-aqueous soivents include various combinations such as a combination of a cyciic carbonate and a chain carbonate, a combination of a cyclic carbonate and a lactone. a combination of a cyelic
carbonate, a lactone and a chain ester, a combination of a cyclic carbonate, a chain carbonate and a tactone, a combination of a cyclic carbonate, a chain carbonate and an ether, and a combination of a cyclic carbonate, a chain
carbonate and a chain ester. The combination of the cycic carbonate and the chain carbonate, of the combination of the cyclic carbonate, the lactone and the chain carbonate is preferred. The volume ratio of the cycic carbonate to the
chain carbonate is preferably in the range of 1:9 to 10:0, and more preferably in the range of 28 10 73

xportto il B3
1 - Examples of the electrolyte salt used in the nonagueous electrolytic solution include: LiPF; LIBF.; LICIO4: ithium salts comprising a chain alkyl group such as LIN(SO2CF3)z. LIN(SO2C2F sk, LIC(SO,CF 3, LIPF4(CF3). LIPF3(CoF5)3

mages Mosaic View LIPF3{CFa)y. LIPF3(is0-CaF7)3. LiPF5(iS0-C3F7); and ithium salts comprising a cyclic alkylene group such as (CF2)2(SO2)2NLI, (CF2)3(S02)2NLi. Only one electrolyte sait can be used in the solution. Further, two of more electrolyte saits
can be used in comdination. The concentration of the electrolyte salls dissoNed in the non-aqueous medium s preferably of 0.3 M of more, more preferably of 0.5 M or more, and most preferably of 0.7 M of more. The concentration i
preferably of 3 M or less, more preferably of 2.5 M of less, and most preferably of 2 M or less
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In brackets and next to each of the chemicals identified is the number of instances of
this chemical in the text (e.g. Simvastatin occurs 171 times in the full text) and if you
mouse over the chemical name, more information appears including the SMILES and
variations identified:

SIMVASTATIN To move through the T T
SIMVASTATH \ 9 , Title & Abstract
instances of the chemicals | Description
CCC(C)(C)C{=0)0[C@H]1C[C@@H] . e
(C)C=C2C=CIC@HIC[C@H] of interest within the

Claims
(CC[C@@HI2CIC@@HI(0)CC(=0)03) document, you can m
[C@@Hnz

simply scroll through the

Instances: 171 document, use the drop-down
Variations: menu to select the section of
SR intin interest or alternatively, use the up
g: ;i:;’)f:sfaﬁn and down arrows in the right-hand
4. simvastatin menu.

More information can be found on any
chemical highlighted within the text by
clicking on the highlighted name. A pop-up window appears with the names and
structure of the compound and links to external resources.

In search result

‘s textmine Discovery Molecule

simvastatin 2

[(1~{S},3~{R},7~{S},8~{S},8~{A}~{R})-8-[2-[(2~{R},4~{R})-4-Hydroxy-6-
Oxooxan-2-YI]Ethyl]-3,7-Dimethyl-1,2,3,7,8,8~{A}-
y 1-Y1] 2,2-Di (C25H3g05)

CCC(C)(C)C(=0)0[C@H]1C{CB@H](C)C=C2C=CIC@H)(C)[C@H]
(CC{C@@H]3CIC@@H)(0)CC(=0)03)[CaBH]12
InChi=18/C25H3805/c1-6-25(4,5/24(28)30-21-12-15(2)11-17-8-7-
StdinChl  16(3)20(23(17)21)10-0-19-13-18(26)14-22(27)20-19/h7-8,11,15-16,18-

21,23,26H,6,9-10,12-14H2,1-5H3/t15-,16-,18+,19+,20-,21-,23-/m0/s
StdinChiKey RYMZZMVNJRMUDD-HGQWONQESA-N

SMILES

"] ChemSpider  PubChem  Close
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Furthermore, if you would like to see all the chemicals identified within the text of a
publication, click on the filter warning .

Y[E A Molecule (124/ 830)

Molecules have been hidden so that you can
clearly see the results identified from your i
search result.

Please click here to re-instate all molecules
found in this document. b

You then have the ability to identify and select other chemicals of interest which
occur within the full text by using the checkboxes.

Publication

Molecue
SIMVASTATIN

I3 LOVD MUTANTS EXHIBITING IMPROVED PROPERTIES TOWARDS SIMVASTATIN SYNTHESIS
L IMUTANTS DE LOVD POSSEDANT DES PROPRIETES AMELIOREES POUR LA SYNTHESE DE LA SIMVASTATINE
Abstract

The invention disclosed herein relates to methods and materials for producing simvastatin and related compounds such as huvastatin.
that variants of the LovD canbe to exhibit properties that facilitate their use in the production of §
materials and processes disclosed herein are designed so that fermentation facilities currently producing lovastatin can be converted to f "
compounds with minimal modifications.

Instances: 166
Catogory %: 17%

Liinvention ci-decrite concerne des procedes et des materiaux de iser la et autres composes apparent,
cette invention concerne des variants du polypeptide LovD acyltransferase qui peuvent etre manipules pour manifester des proprietes qui facilitent leur utilisation dans la

dela et/ou de | Les materiaux et les procedes ci-decrits sont concus pour que les infrastructures de fermentation produisant
actuellement de la lovastatine puissent etre converties pour produire de la simvastatine et autres composes apparentes moyennant des modifications minimales.

Description

Please note: Chemical Explorer is not part of a standard PatBase subscription but is a
separate product that enables chemical structures to be searched and viewed in the
full text.

When reviewing the results of a Chemical Explorer query in PatBase, it may be more
efficient to use a split screen or dual screens where both the PatBase bibliographic
details and the highlighted full text are visible.

The quality of the patent full text may vary, and this will affect the quality of the
chemical data.

No Markush chemical structures are currently being extracted.
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