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- STN®: Structure Drawing in STN

Today's presenter is...

Peter Blasi




STN® offers several tools to customize
structures for your search needs

» Chemical structure searching has been used heavily
in many drug discovery studies for years

« Often times, several types of fragments are used to
attach to multiple types of core structures and in any
orientation

» Other times, there is a need to make specific
modifications to standard variables such as an alkyl
chain (AK)

» STN has the capability to draw structures and make
specific modifications to the fragments and/or
standard variables to achieve your needs

STN QS :

e

Goals for this seminar

» Attach user defined variable groups (G-groups)
onto a structure (substituent G-groups)
— STN defined variables
— User defined fragments

* Incorporate G-groups into a core structure
(embedded G-groups)
— Two points of attachment on a single fragment
— Refine answer set by atom elimination

» Apply variable points of attachments with
bridging group between two rings
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Drawing features are often used to expand
or narrow variability

* STN defined

— Shortcuts

— Variables

— System defaults for rings, bonds, and nodes
» User defined

— Repeating groups

— G-groups

— Variable point of attachment (VPA)

STN QS 5

e

Features differ in the amount of user control
available for these characteristics

» Shortcuts
— Specifically defined, no modification allowed
— Valence warning appears with improper use
» Variables X, A, Q, M represent single
atoms
— Node characteristics
— Hydrogen attachments
— Non-H attachments

STN a5 6
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Features differ in the amount of user control
available for these characteristics

» Variables Cb, Cy, Hy, Ak represent
fragments

* Non-H attachments

» Generic definition
— Saturation
— Type of chain/ring system
— Number of carbons
— Number of hetero atoms

* Element count

STN o5 7

e

Users can specify variables by creating G-
groups

* A query may contain up to 20 G-groups
* A G-group may contain up to 20

substituents

— Specific elements

— Shortcuts

— System-defined variable groups

— Structural fragments

— Other G-groups

STN a5 8
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G-groups as substituents: single point of

attachment

Search Question 1:

Find compounds described here:
Benzene ring with G1 and G2 variables
attached at the para position.

R1 can be either a monocyclic
ring system with less than 7
carbon atoms, 1 heteroatom, or a
chain of 2-5 carbons.

R2 needs to be a butyl ester that
can be attached at either end of 4
the fragment.

R2

STN Qs

e

Search Strategy

To find the cyclic compounds described...

Step 1. Draw the structures
m Draw the fragments
m Assign point of attachment to the fragments

m Attach the fragments to the core structure via G-

group
Step 2. Upload the query to STN

Step 3. Run the search in CAS
REGISTRYSM

m Sample search
m Full search

STN a5
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Draw all the structures on STN

@2 structure Drawing - [Untitled (2) *Standard*® ]

(=%

@4 Fle Edt Draw Template! QueryDef Display Preferences! Window Help - 8 x
D2ES o B M VQ] s e TIE 7
2 || Core structure Iv_~
1]
)—LU/\\/\
&0
A
—b 0
AB )K
Hy / I]/\/\
C=X
I
#t,,| Butyl ester is drawn twice to =
%[ | allow attachment to the core &l
structures at different locations. f [ F [s [ | |—=:|%-
[ [
STN 05 1
e i

|dentify points of attachment for the butyl
ester fragments

Note: R2 needs to be a butyl

va

ester that can be attached at
either end of the fragment.

oas
E

, €)
PN 4

& Structure Drawing - [Untitled (2) *Standard™ ]
OF Fie Edit  Draw Template! QueryDef Display Preerences! ‘Wind
D|D’h||( Bond. ..
Akam...
f Shorkcut,
@ ‘ariables...
A @ G-groups... Chrl+E
Ca
—1G-Group Definitions
(@ point of attachment Single Use
® Multiple Use
Hew 1.
ok 2.
Done
3.

From the Draw menu, select G-groups
Highlight the @ point of attachment, click
on multiple use

Place point of attachment on the C atom
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STN defined variables can be drawn as

fragments
Search question: R1 can be E"g S |=x
either a monocyclic ring system [/ e =8 ==
with less than 7 carbon atoms,  |! v|al rel R RalFG T 7 —
1 heteroatom, It

STN Qs

Frardmes

7 /\\ 0
=0 ‘ a )’LU/\/\
b =
ﬂ 1]
—
A>B || . .
— Hy ok Heterocyclic ring system (Hy)
oI and Carbon chain (Ak) are
o drawn as fragments to allow for
Gy - extra definition. |
A1) K3 ] ]
| @ |E|H|U|s|N|P|cl|Br|F|s||||—=‘:|%-
13

The Hy variable can be defined to allow

precise structure retrieval

& Structure Drawing - [Untitled (2) *Standard™ ] E]@
¢4 Fie Edt Draw Template! QueryDef  Display Preferences!  Window Help - |8 X
DEEE oKm®el wE@ ¥a] sy »%GFH 2
Z 2
|=

)

S

y /\ il

ih ‘ a )‘k P

% g '

A

—p 0

A>B o

e m____fk Highlight and right click Hy atom
= Element Courk.., and select Generic Definition.
J—)l] Generic Definition, .,

(FG. Hon-H Attachments. . L
| ] B

@ Jclw]olswlrfalelr]s] i [— —E
| [Sal 270572008 5.3 30
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Generic Definition options allow for precise
structure retrieval

S aturation: * Any

Generic Definition

Search question: R1 can
be either a monocyclic
= Mixture ring system with less than

 Unsaturated ¢ saturated | 7 carbon atoms, 1

Mumber of Hetero Atoms:  Any

" 2 or more

Tupe of Ring Systemn: " Any

* tonocyclic " Palycyclic

heteroatom

(* Exacty 1

] IF‘J 5

Murnber of Carbon Atoms: Ay £
SI “ ooy 15
fotisit
Define the Ak Element Counts
Search question: "1 ][=1 %
Preferences!  Window  Help = | 8]
i va] e ra#G T 7
a chain of 2-5 =
carbons.
f /\ 0
':I'.'l ‘ @ )'L /\/\
) R v
A
s 0
CX Markush attributes. ..
3o e Highlight and right click Ak atom
s LA e and select Element Count.
o ) El
@ IC|H|D|S|N|P|CI|Br|F|Si|II—
| St 270572008 BG40
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Define the Ak Element Count

® Element Count

|| g w : PN e - —
= ~ .. | Searchquestion: = @ C.Rangs 25
= &t O =y
F L L chain of 2-5
~ ~ . | carbons.
e f e TN0G 45 Ba oIl FINo ETRE ST A
fﬁ' 1L r :.
1. Select Carbon atom o
2. Select Range !
3. Enter the number of carbons 1T
4. Click on Add. The number of carbon o
will appear in the text box e
T B Bk TEs CHa ©Ms € Pm TS 70T
{7 Exact ®|l’7 Flangel 0K
 Minimurn ™ Masimum ® ‘2 8 JE‘ -
SI “ { Ej-"f 17
Assign the points of attachments
for Hy and Ak
2 Structure Drawing - [Untitled (2) *Standard® ] E]@
@4 Fle Edt Draw Template! OueryDef Display Preferences! ‘Window Help — | &
NEBE oXee wihl ¥al ot rBFE 2
“
= =
P,
y /\\ 0
g ‘ a )L PN N
% S !
A
B i}
s Hy @ nk & )Ln/\/\ ®
G
o 1. From the Draw menu, select G-groups
Py 2. Highlight the @ point of attachment, click
k[g]' § on multiple use
i [c o [s [n] 3. Place point of attachment on Hy and Ak
| fragment

STN a5

FoEmars)

18




Define G-groups with fragments

Il Group window

@2 structure Drawing - [Untitled (2) *Standard*® ] E]@
©F Fle Edt Draw Templste! QueryDef Display Preerences! Window Help - 8 x
i = ] Bl VI oo 0N I il w2 ]
,f Sharkeut, I Define New G-Group l':
@ variables... =
ble P &1 Atoms Clear
A ® G-groups... Chrl+G T
= —— artcuts
é : = Wariables
I . | |
—1G-Group Definitions @ @‘ A—‘
@ point of attachment
O =
— (| 1. From the Draw menu, select G-groups
—————1 2. Click on New

3. Click on Fragments in the Define New G-

STN g5 T
Define G-groups with fragments
G-group Fragments " Define New G-Group E

)

Mext Fragment

Previous Fragment

o 0
R\ J @Ay Includ A1l Fragments ]
1]
Include Preselected Fragments
e a@ /M\u/\./‘\.@

Cancel@l 0K

r ¥ Inchide This Fragment

G1:{[*1]
ra

Atoms Clear
Shortouts
Variables
Fragme. | Save

Cancel

1. Check Include This Fragment box R

2. Go to the Next Fragment and check
the Include This Fragment box S o O]

3. Click OK when all fragments have Mk Use
been selected for the G1 Group =

4. Click Save to save the G1 definition o

5. Click on Single Use to draw the G1 i
group on to the core structure —

6. Repeat for the other fragments #

STN 05 20
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Place the G1 and G2 groups on to the core

structure
2 Structure Drawing - [Untitled (2) *Standard® ] E]@
¢4 Fie Edt Draw Template! QueryDef  Display Preferences!  Window Help - |8 X
D@Bg opdo(e] wE via] ol e R 2

2
=

)kn/\/\ @

|ae

NE @! and @2 is G1 group. &
@3 and @*is G2 group. [o [o [ F]si [ |7=:|E_
[ [Sun2/10/2008 1:54.21

STN Qs a
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Upload structure and check query

=> FIL REG

=> Uploading C:\CASNC\STN Express\Queries\Structure
Drawing E-seminar\Query 1l\Query

Ll STRUCTURE UPLOADED
Check the query before
=> D L1 QUERY running the search.
Ll STR
G2

0
g//J\\O//A\\V//A\\
Hy 1 Ak 2 0

Gl [@1], [@2] )ko/\/\ 3

G2 [@3], [@4]

- J

STN a5 22
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Run the substructure search

s N
=> S L1 SSS SAM

SAMPLE SEARCH INITIATED 15:44:24 FILE 'REGISTRY'

SAMPLE SCREEN SEARCH COMPLETED - 10368 TO ITERATE

FULL FILE PROJECTIONS: ONLINE **COMPLETE**
BATCH **COMPLETE* *

PROJECTED ITERATIONS: 201258 TO 213462

PROJECTED ANSWERS: 75 TO 547

L2 3 SEA sss saMm 1| The sample search is useful to
determine if the search will run to

=> S L1 SSS FULL completion within system limits before

FULL SEARCH INITIATED 15:42:4| unning afull structure search.

FULL SCREEN SEARCH COMPLETED - 207081 TO ITERATE
100.0% PROCESSED 207081 ITERATIONS 386 ANSWERS
L3 386 SEA SSS FUL L1

e

G1/G2 groups are attached to the core
structure as substituents

e N

=> D SCAN

L3 386 ANSWERS REGISTRY COPYRIGHT 2008 ACS on STN
IN Acetic acid, (2,4-di-tert-butylphenyl)-, butyl ester

(7C1I, 8CI)
MF C20 H32 02
. S
4 Carbon Chain | _ @ < Butyl ester
(G1/R1) X Giig—C=030-m (G2/R2)
t-Bu
L3 386 ANSWERS  REGIST, 2008 ACS on STN|

IN Acetamide, N-[1,1-bi| Core structure |methyl]-3-[4-[5-|(1-
oxo-3-phenylpropyl) -2-thienyll] phenyl] propyll] -
MF C30 H33 N O6 S o

L e
Ph— CHp—CHp—C__| =
\ /71 | NHAC
Monocyclic ring with 1 / = \|CH2_CH2_Ib_ CH2—OAC
heteroatom (G1/R1) tH,— OAC

51" @3 24
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G-groups: fragment with 2 points of
attachment

Search Question 2:

Find compounds described here:

Cyclic compound containing 3-8 members with
oxygen located at R,. In case of the 5 member
ring, the oxygen can attach through the carbon as
well as the nitrogen. The carbon attached to the

nitrogen is a ring.
R
L\N/C

STN @3 25

e

Search Strategy

To find the cyclic compounds described...

Step 1. Draw the structure

m Draw the smallest ring size desired

m Draw fragments that will account for the larger ring
size

m Assign points of attachments to the fragments

m Attach the fragments to the ring via G-group

m Verify the orientation of the fragments

Step 2. Upload the query to STN
Step 3. Run the search in REGISTRY

m Sample search
m Full search

51" @3 26
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Various fragment lengths result in different

e

ring size
Fragment (R,) Resulting Ring Fragment (R,) Resulting Ring
N N/C
Fragment c c
attachment </7R]\ o/ \c/ |
points $N/ N
N/ TT—N—0cC
/C | N i h
0] c ¢
C
N N/
c
O/ \C o ¢ o
o

Specifying repeating groups in a fragment

i

c——cC

will save

a lot of time

o c
\Ecj/
0-4

\N/

C

~

/

(o]

\

28




Draw the smallest ring structure and

fragments
& Structure Drawing E]@
File Edit Draw Templats! QueryDef Display Prefersnces! Window Help
DEEE =R wE wal s T FE 2
ﬁ OﬁQuery 2a Final 5 ring.str *Standard® E]@
=l B
[#]
r—n G
(e} 1
o) Lot
LA
B
= I]/ \C
A»B
0.
| n\c/[: [:/ \n
|-
el
Al
For 5 member rings, the oxygen can be l_)j'v
attached to the nitrogen or through carbons :
9 9 [ [=[1]
as shown by the fragments. [Gun 3/02/2000 G153
STN { E_'jg 29
St

Assign repeating groups to a node

& structure Drawing Search question:
File Edit Draw Template! QueryDef Display Prefen . ..
i = j cyclic compound containing 3-8 members
Atom... L
f o@ Shorteut... -
@ — Variah.lés...‘ . . o ]
x G-groups... Ctri+G =
j 2 Repeating Group. ..
= e
A |
C.
— = 0/ \c
AsE | Fuse Fraqment
a*x "\E/“ c/n\c
B @
g,
AL 1
1. Highlight the carbon : foe
. >
2. From the Draw menu, select Repeatin
o A N e I =
roups [Sun 3/02/2008 &:44.02

STN a5 3
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Assign repeating groups to a node

Enter the repeating group
range and click OK.

& Structure Drawing E]@
File Edit Draw Templats! QueryDef Display Preferences! Window Help
Dz B8 ob®| wE vial 4t s%GTH 2
| & | wQuery 2a Final 5 ring.str *Standard® E]@
ﬂ | \{\
Riepeating Group Fiange E
From: {0 Ta |4 %
1
I 0K | Cancel CQN/E
N
=3 c
o e
A3B
| e "\ﬁ: T/E [:/ u\n
76
LD
L= -
[3]

[elo e el [ [T

C

Sun 3/02/2008 &07.00

STN oo 31
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Modify Node Characteristics as needed

Search question: [P [1 %]
et R TG B 7
. The carbon F— | ~%75?) 55

attached to the nitrogen is a ring. -

— E

E

r=n G

- /N

) o

ﬁ Hydrogen Attachments...

5 Mor-H Attachments. .

= Other Attributes. .,

C#x o. C /n\

bE] e T
By default, atoms in a 1. Right click on the carbon
chain will retrieve 2. Select Node Characteristics
structures that are

. s NP o e | F|si|1 =
part of a chain. [s [vfefafafe]s [+ [—]-[=] e
-~

FoEmars)




By default, atoms in a chain will retrieve
structures that are part of a chain

& Structure Drawing E]@
File Edit Draw Template! QueryDef Display Preferences! Window Help
DEBE oXEBe| wEim o val el raBTH 2
ﬁOﬁQueryZﬂFinﬂl5ring.slr"§landﬂrd" E]@
Zull e
A~ Mode Characteristics E
_5 " Chain
| [ 2
I:g € Fiing/Chain CQN/E
i £ Misture
Y
= oK Cancel c
I o
0
[ c Py
[ (
M
;]"” OO 3. Select Ring to retrieve structures
with ring structures at that position

STN @3 33
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Assign TWO points of attachments to the

fragment
o Structure Drawing E]@
File Edit Draw Templatel GQueryDef Display Preferencesl Window Help T
: BS B mli ¥a +e - .

;',BJ;' | é@('_‘ | MJ ¥la) [ After assigning the points of

@ Query 2a Final 5 ring.str *Standard attachments, deﬁne a G-group

] and place it in the ring (see

Z slides 18-21).

&5

A

= ad""

ArB

a*x @' La? @S a®

] TET, ’ ’

)
Fragments with two points of "
attachments can be placed at the =T T—T [=F =
G1 position in any orientation. [5un 3/02/e008 05T

SI'N' @3 34
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Fragments with two points of attachments
result in two placement orientations

—I[Cly.s Oxygen is in the 31
position.
G /

=

O
C—
-4

— Oxygen is in the 2nd
al €a? 0-4 [C] 0o g
B i position.

[
C——N

/“1\ rem //c\ Oxygen is in the

IZ
[

2nd or the 4th
/ ¢ position.
@g/c\\c@"/
Oxygen is in the
> 3rd position.

0
ap" \E@f’

Verify the G-group orientation during a
SAVE process

I 'Saving C:A\CASNC\STN Express 8. 3\Queries\Structure Draw...

¥ Werify Query

@ o=

I~ Refine Using Structure Filters

Cancel

Help

-Advanced

I~ Save all Chain &toms as Ring/Chain
I™ Save all Chain Bonds as Ring/Chain
I~ Select Chain Atoms/Bonds to be saved as Ring/Chain

1. Check the G-group orientation box
2. Click Save

STN a5 3
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Verify the G-group orientation during a
SAVE process

= Fragment Orientation (Query 2 orientation Test3.str) o e e e R e
Position 2 | i A\ i
l 2 2
1 Cng2
c] @
AN - e =1
Position1 | .. J Cancel |
O] =

The fragment’s points of attachment
(@1 and @2) corresponds to the 1
and 2 in the text box.

1. Click Show Fragment

2. Highlight 1 to indicate that oxygen
(@1) connects to the nitrogen at
position 1 and click Select

3. Repeat with other fragments

STN Qs 37

Frardmes

Upload the structure in REGISTRY

-~

=> FIL REG

=> Uploading C:\CASNC\STN Express 8.3\Queries\Structure
Drawing E-seminar\Query 2\Final\Query 2a\Query 2a Final
5 ring.str

Ll STRUCTURE UPLOADED

=> D L1 QUERY
Ll STR

Gl 5 N 8

P 2
AN

Gl [@l-e@2], [e3-@4], [@5-@6]

-

STN a5 3
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Run the substructure search

~

=> S L1 SSS SAM
SAMPLE SEARCH INITIATED 22:09:02 FILE 'REGISTRY'
SAMPLE SCREEN SEARCH COMPLETED - 8686 TO ITERATE
FULL FILE PROJECTIONS: ONLINE **COMPLETE**

BATCH **COMPLETE* *

PROJECTED ITERATIONS: 168134 TO 179306
PROJECTED ANSWERS: 39038 TO 44520
L2 50 SEA SSS SAM L1

=> S L1 SSS FULL
FULL SEARCH INITIATED 21:59:41 FILE 'REGISTRY'

FULL SCREEN SEARCH COMPLETED - 175293 TO ITERATE
100.0% PROCESSED 175293 ITERATIONS 42751 ANSWERS
L3 42751 SEA SSS FUL L1

STN @3 39

e

Evaluate structures using D SCAN

F F

—] F Ph

o0—N |
_ mcl . O/N | Br
=~ Ph € I3 \ 7
cl F F /
. g ~-Br
4 member ring FF P

h

{

F3

| 7 member ring |

40
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Modify the structure and search it as a
SUBSET

Extension from Search Question 2:

From the previous answer set, find
structures that do not have a carbon or any
halogens attached to the carbon indicated

by a asterisk.
L\N/C

STN s a

e

Search Strategy

To find the cyclic compounds described...

Step 1. Modify the existing structure
m Exclude carbon and halogens as fragments
m Define G2 group

Step 2. Upload the query to STN

Step 3. Run the search in REGISTRY as a

subset
m Full search

51-" @5 42
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SUBSET searching is cost effective

» The first structure search resulted in many
broad structures

» Uses more specific (narrow) queries that
are run against the answers from the
broad search

* It is a cost efficient way to add precision to
a previously searched query

STN s e

e

Modify the existing structure by specifying
excluded atom(s)

7 Structure Drawing E]@
File Edit Draw Template! QueryDef Display Preferences! Window Help
3o val s e TH 7

Ple BE)

il ]

ARA G-groups... CtrHG -

ra

I8 54

e Dt

LA

=" @g/c\c@"

AxB

i 0.

= G e L
NOTE: The STN defined NOTE: Atoms can be
variables X (halogens), M excluded as substituents
(metals), and Id (“Dummy attached directly to the
node (polymer)”) can be R core structure or as a
excluded. fragment in a G-group.

STN a5 4
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Atoms and certain variables can be

excluded from the structure

Atom Selection

® T T Ca CEr " In CMNa T Po (S5  Tm
CH (a4 Ciod CEw Ch CN CPR Csm CU
-0 Cém T Ce CFe K CNd O Pt S ¥
- A i  REm e C MNe  Pu " 5r ™
CN Ca Ciom CR Cla N CHa T X
e A 0o CBa L [ ER R I iy
Csi M O CGe Clu CHNp CRe Th C¥
S0 Mo @k ®E0 el #T @0 85 f‘2n®
" Br " Ba " Cu " He  Md  Pa C B { Te 2 Multiple Use
CF (B D (H Mg Py CFRu (Th Cancel
1. Select the carbon atom b T

w N

. Check Exclude
. Click Single Use to put the excluded
atom on the drawing board

TR | ® IV Exclude

STN

=y

Frardmes

45

Modify the existing structure by specifying
excluded variable(s)

7 Structure Drawing

L= BlgsE ol

AxB

CHEX

Bond...
Ak,
. Shorteut...
Wariables...

File Edt Draw Template! QueryDef Display Preferenh

D |

i

1. From the Draw menu,
highlight Variables

PO

Select “ X" Halogens
Check Exclude
Click Single Use

T
i
g @ @ @ @ .

E1\[[:]/l

[

2 Yariable Selection
& '"%" Halogens

i
YA Atoms except H

"' Atoms except C.H

UM Metals

"Ch" Carbocyclic ring spstems
"Cy"' Ring spstems

"Hy" Heterocyclic ring spstems
"Id" 'Duramy’ node [Palmer)

" “ak" Carbon chain

M=)/ %]

‘ :* v Excludel <: ‘ Single Use

Cancel ‘ Multiple Use

N |F |E\ G E T =

=Jo&d

|

B2

>

——

un 3/02/2008 9545

STN

a5

FoEmars)
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Place excluded atoms/variables as fragment

o Structure Drawing E]@
File Edit Draw Template! QueryDef Display Preferences! Window Help
DB oXme| wi ¥al -4 ~P%T82
ﬁ wQuery 2b final final.str *Standard® E]@
k<l &
AR E
wd
— G
5 1
= AW
A / X
= @g/c\c@u
Underllneq (C, X ; . y A g
atoms/variables mean @ Sy @ g¢ c
that they have been o
marked for exclusion. Note: By default,

hydrogen will also be
excluded when any

L]nw\
EE Bl (o[- [v[r[c[e]r[s] [ atom(s) are excluded.
m' = -

e

a7

Define atom and variable fragment as G-
group

7 Structure Drawing E]@
File Edit Draw Template! QueryDef Display Preferences! Window Help
DSBS obn®| wiE val ot -FTE?
f wQuerthﬁnalﬁnal.str‘Standard' E]@
4] e
| == =
AnA
&
T 5
I"hy 1
E E@? I:2\|:QN/[:
A e
— @g/c\c@"
A3B
e @1\[1/“@2 @g/u\caﬁ
a7 i
kicA
K]
f‘v
[2]

See slides 18-21 for —
- olslnlelolalelsli]_]=]
defining G-groups. Sun H2/2008 35748

STN a5 4
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Upload the modified structure in REGISTRY

=> S L1 SSS FULL This search was the initial
SSS search from slide 39.

A

L3 42751 SEA SSS FUL L1

=> Uploading C:\CASNC\STN Express 8.3\Queries\Structure
Drawing E-seminar\Query 2\Final\Query 2b-exclusion\Final
Final\Query 2b final final exclude C and X.str

L4 STRUCTURE UPLOADED

=> S L4 SSS FULL SUBSET=L3
FULL SUBSET SEARCH INITIATED 22:00:16 FILE 'REGISTRY'

FULL SUBSET SCREEN SEARCH COMPLETED - 42751 TO ITERATE
100.0% PROCESSED 42751 ITERATIONS 2926 ANSWERS
L5 2926 SEA SUB=L4 SSS FUL L3
Structures can also be refined using
screens/filters. Please see archived CAS SUBSET searches only in
e-Seminars on structure screens/filters. existing answer set.
SI “ ( Q -"5 49
et

Evaluate structures with D SCAN

The carbon is
attached to oxygen.

The carbon is attached
to phosphorous.

0
Ph— CH2_|(1,‘_ H

The carbon is attached to oxygen. | | The carbon is attached to silicon. | )

STN a5 50
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Search Question 3:

What is claimed is:
1. A compound of the formula

Wherein R, is *

The carbon chain (Ak) can be 1-5 carbons long with various
bond types between each node. The fragments are
attached by matching the symbols next to the nodes.

(YY)

N U* °

STN

5 o

e

Search Strategy

To find the cyclic compounds described...

Step 1.

Step 2.
Step 3.

Draw the structures

m Build first structure with Variable Points of
Attachment to one ring only

m Build second structure with Variable Points of
Attachment to the other ring

Upload both structures to STN
Search the first structure and the

second structure at the same time
using the AND operator

@3 52
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Draw the core structures and fragments

O Structure Drawing [Z]@
File Edit ODraw Templatel QueryDef Display Preferences! ‘Window Help

DEBIE oKze| wiE 2] oy mdfFIH?)
| | 60 CYCLOPENTANE WITH OXYGEN1 AND BENZENE LEFT2 str *Standard* M=%
=] i
Y] =
[& !
= o R AN

) \ / E c c
) ) L
A \E/-'n ¢ ¢

i

AIB

T A Change the bonds to
B € Unspecified.
—— [ Ak ------ s

Change the Ak

element count to 1-5
for carbon (see slides
16-17).

STN

-~
[ 53

Frardmes

|dentify the fragment sides that will attach to
the first core structure

& Structure Drawing [Z]@
File Edit ODraw Template! QueryDef Display Preferences! ‘Window Help

D@ B8 —p{ze| wE %o s B FH 2

,&9 €& CYCLOPENTANE WITH OXYGEN1 AND BENZENE LEFT2.str *Standard* g@
K &
A g
2 0

| o O I

@ \ /‘ ¢ C '
7 i L
A N\,

—

A2B

Ak----- Moo C----- NE

CxX]

] §onneooe Ak:------ 5@
G,
x]

- @ is placed on the

@

=

IE|H‘D|S‘N|P‘E\|Br‘F|Si‘IIEI---

nitrogen and sulfur

of the fragment.

STN
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Define the G-group for the first core

structure
O Structure Drawing [Z]@

File Edit ODraw Templatel QueryDef Display Preferences! ‘Window Help

b B8 =K ue w@ a4y m%F51

| | 60 CYCLOPENTANE WITH OXYGEN1 AND BENZENE LEFT2 str *Standard* M=%
sl

A
[ 0

3 o N Fa
@ \ / " c C
Lisst N—t // B4 | |
— \E/E \

=

AsB 1 Place the G1

iS5
LieN
X
<l 3]
'c - OREDDEDEnN =R
N

Fii 2115/2008 B:2%:43
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Frardmes

Select the nodes for the Variable Points of
Attachment
& Structure Drawing [Z]@

File Edit ODraw Template! QueryDef Display Preferences! ‘Window Help
D B8 —Kmel wE ¥a o4 B FH 2

©F CYCLOPENTANE WITH OXYGENT AND BENZENE LEFT2.5tr *Standard* = |

=R SHEN
7“\:
b
n_n\=
L/

>
*
o

Click on the selection tool, o
hold down the Shift key to S
highlight the nodes for G1

attachment. - 1l"

C Wlo[s[w]efe]ee]s [ [==]~]=F~ 0
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Attach G-group to the highlighted nodes

O Structure Drawing E]@
Fil= Edit _Draw._ Tam!:.latal guerxDef Dis.p\ay Preferences!  Window Help
O] o ) v o4hy mmEe))
Flee sorar., D BENZENE LEFT2.str *Standard* M= =]
T | Variables... Ta
@ Variable Points of Attachment ! =
A G-groups. .. Ctrl+G
&
= 0
) ] "
&
R % | |
A C C
i .
AIB 1
L C-neee H@
x|
;Fj §enenond Ak ------ s @ ?
From the Draw pull down
menu, select Variable -
. 1)
Points of Attachmen?. B =
| ,7 Fri 2/15/2008 B27:17
=~
STN s 57
Porcrmmr il

Variable Points of Attachment are illustrated
with multiple bonds connect to the G-group

& Structure Drawing E]@
File Edit ODraw Template! QueryDef Display Preferences! ‘Window Help
DwBS <k=e w@ via] sl =%FE 2
&7 | 84 CYCLOPENTANE WITH OXYGRN1 AND BENZENE LEFT2.str *Standard* = |
o
& 0
B R o 5
— N—T 1
A \\c’/-c ¢ 3
—
A2B 1
Ak Mo ¢-----N@
Repeat the same process 2
. §onneooe Ak:------ 5@
for attaching the fragments
to the core structure 2, but
with @ on Ak and S, then mlv
save |tas_ad|fferent s eoln s T -~
structure file. [Fri2715/2008 63238
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Two files of the same structures but with
different fragment orientation attachment

@8 CYCLOPENTANE WITH OXYGEN1 AND BENZENE LEFT2.str .. [= J[DJBS| [0 cCLOPENTANE WITH OXYGENT AND BENZENE RIGHTZ.st... |- |03
™ [
St 0. — 0.
E\ /E,/’ \ c/ \C c‘\ \f/l:/ \ D/ \[:
N, ] c ey
b VL T
\y,sn \E/;n £ ¢
1
[ c-----NB [ C--o--N
e Rl g8’ s8% s
[ v
i ] <l =
= -
ey

Load each structure separately in
REGISTRY

' 7
=> FIL REG
=> Uploading C:\CASNC\STN Express 8.3\Queries\CYCLOPENTANE
WITH OXYGEN1l AND BENZENE LEFT2.str
Ll STRUCTURE UPLOADED
=> D L1 QUERY
Ll
Ak__N—_c__.N[1] 1 and 2 indicates
the G1 fragments
S vemmonBKimnn S 2] on structure 1.
L Gl [@l], [@2]

STN

a5

FoEmars)

60




Upload the 2" structure with G-group to
REGISTRY

' 7
=> Uploading C:\CASNC\STN Express 8.3\Queries\CYCLOPENTANE
WITH OXYGEN1l AND BENZENE RIGHT2.str

L2 STRUCTURE UPLOADED

=> D L2 QUERY
L2 STR

1 and 2 indicates :

the G1 fragments
on the second

structure.
S ..Ak».m.,.. s
Gl [el], [@2]

STN (_QS 61

e

Akl ! S G R \

Use the AND operator to combine both
substructure searches

s N
=> S L1 AND L2 SSS FULL
FULL SEARCH INITIATED 15:43:27 FILE 'REGISTRY'

FULL SCREEN SEARCH COMPLETED - 7318 TO ITERATE
100.0% PROCESSED 7318 ITERATIONS 432 ANSWERS
L3 432 SEA SSS FUL L1 AND L2

Combining L1 and L2 SSS
FULL search results in 1
search cost.

STN a5 62
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Retrieved structures in REGISTRY

Ak...N...C...N
Fragment with single and double bonds. e

Cl Me
Me 0 s 0.
° e e T
CH=— CH— C— NH— C— NH-
N\ /

AKk...N...C...N
Fragment with only single bonds.

0 |i |i N b me
{ = _ NH— _NH_th
STN o 63
Summary

 Structure drawing and searching on STN
offers several easy and flexible tools

» Users can modify some of the existing STN
defined variables

» User can define specific fragments via G-
groups
* A query may contain up to 20 G-groups

* A G-group may contain up to 20
substituents

51-" @5 64
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Summary

» Usage of repeating groups allow users to
retrieve structures of more than one ring size
without having to draw them

» Variable points of attachment makes it easy
to indicate fragment attachment on several
positions within a ring or multiple rings

» Use subset search to refine a set of broad
answers in a cost effective manner

STN (;QS 65

e

Additional resources

» Short one hour e-Seminars
— CAS e-Seminars (http:/casevents.webex.com)
— FIZ Karlsruhe e-Seminars
(http://www.stninternational.de/training_center/seminars.html)
« STN Virtual Workshops il
— Live training via WebEXx
— Users can practice searching using STN login ID in a
virtual setting

* Instructor-led STN workshops

STN a5 66
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8 s o i Ot By

Home | About CAS | OwrExperise | Solutions | Products & Senices | Support & Training | Mews & Events

Homm + Suppoet + STH + o Saminars and Tranieg
+ STH Suppoit Home
+ e-Sominars and Tralabig STN e-Seminars and Training
* STHows
* Datahase Sun

vary Sheets
© User Documentation
* Tachnical Suppan

* 85

For STH product infarm.
download 1he Exlest software, visit » SelfDirected Loaming
Products & Services

* InstnsctarLad Training

» Additional Training Resources

a farmatian or
ag: 2, contact CAS
Customer Care
#-Seminars
Seminars are e, webrbased semmars that b
your desktop, ¢ 38 Iree, or Wi

SEEHIONS 10 ViEw Bl yOUr Comvenigne

* CAS e-Seminars
= Mew!- STH Vinual Workshops
* FIL Karlsruhe e-Seminars

<TOP.

for more

Please visit www.cas.org

information.

Instructer-Led Training

CAS training G

r-lnd traiming provi
an

STN

and Patent Fonumsg

* STM Warkshops, User Updates
* STN Patents & Pizzs sessions
* FIf Karisruhe Warkshaps in the USA
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STH Salf Serv

Account Setupd
Adrmirmstratson

Free STHewsline
Diownboads
Sde Admunistral

STH Intarf

ST Ansist
ETM Express
Mo BTN Viewer
STM Easy

STN on the Web
ETM Easy

for Intranets
Full-Text Solution

List AL

by Categones
Summary Sheets
Kiniep & Shari

5:
Help Desk
i
Pinc
Academic Page
FAD

JOrdes Forms:

FLIZ Karlsauhe Home
ed Tow | © STH Fasy | O 8

About us | Gui

(‘ - Your Connection to

Science and Technology

Get Connected

BTN Intemational connects scienlr
complete and authoritstive databases

techmcal indormation fo the world's most

vies aand aanyone wh ne

From Your Desktop G

Select your preferred STN interface and:

w ask questions simply or by using sophisticated search cammands

« identify publizhed resesrch and patents in all scientific fields

= refrieve onginal fulltext aricles and patents on the Yeb

# siarch chemical substance infarmation by stuclure, name, o GAS Registry Numbsers (CAS Nurriber)

Be Confident G

You can use STN wath confiden: at b
some of the most respected scientific organizations

and the mone than 220 datab:
in the world.

s i Brangs you ane operated by

STN Service Centers Gy

O FIZ Karlsruhe in Europe

@ CAS in North Amenca

@ Japan Associstion for Intemnational Chemical Infarmation (JAICTH

N on the Web | Site Map | Se

mtact

Database News

@ new file
USGENE

@ INPADOC
Reload

& DWFI Relead

@ IPC Reform

STN Fiued Fer

Plan

Froe STNewslnes

Interface News

Meatings/T onums

Exhibitions

Workshops
e-Seminars
Gelting Started
with STH
Materials for
Searching STH
ST Express
Interactive Training
ST Easy Demo

FIT Hartarne 2007 -Lnet Updnte: 020007 0174508 - mpeirt

Please visit http://www.stn-international.com for
more FIZ Karlsruhe training information.

STNuws:

STM Brochures
Presentations

i Sierranar Asche

Contact
Press Releases

STN o5}
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Questions and answers...

@
A ciision af the Amerian Chemical Sccisty g

Home | AboutCAS | CurExpertise | Solutions | Products & Services | Support | News & Events

Meeting Center | Training Center Support Center Event Center | More Services ¥ My WebEx

Maick

March 13, 2068

2.00- 1000 EET

March 25, 2008

13.00- 1400 EST

Craating Sug o

Dacurmnant Se1s for STNE AnavistTM, Version 20 Search Techniques Enrall

STHE

Strueture Techniqu

f;'{.;’;}'}'g’rnr STH: Uisar Updats - What's Haw on STH Search Tachniques Enrall
Apiil 8, 7000 Usar Update - Maw Davelopmards in Pat - = .
1230 1400 EST Starch Techniques Enrall
April 10, 2008 ructuon Techniques

9.00- 10.00 EST STE Structure Techrques

April 29, 2008 ch Tocl o
1300 14:00 EST Search Technigues Enral
May ?

May 8, 2008 - -
200 10400 EST Saarch Tachniques Enral
May 37, 2008 5 s "
13.00- 14,00 EST Snarch Techniques Enral
June 2003

June 12, 2008 < a
200 1000 EST Search Techniques Enral
::?I.mz:a #lolgm Pateni Searching Enrell
Iuly 2008

July 10, 2 S

9.00- 10.00 EST Patert Searching

July 9, 2068 JAT Seare

13:00- 14:00 EST MARPAT Searching

Auiguist 2008

Auqust 11, 7008 - .
S.00- 10.00 EST AT Sparching Enral
Auqust 26, 2008 el .

1300- 14:00 EST h Technigo
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