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Compound Library Consortium (CLC)

Mission Statement
Pooling resources to create a next generation collection of

compounds to enable drug discovery for all members.

Benefits

A Consortium Members wil | andnmmagingt h
the initial library and (optionally) subsequent expansions

A Consortium Members will coll abor

A Limited di s tpartheoslessisaeening hit@werlagd with
their competitors

A AMRI wi | | designrsynthesis, purificdatibnemanagement,
storage and distribution of the compounds in the CLC
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CLC Delivery Commitment

Members Shipments

3 CLC Members + AMRI 7,000 compounds/quarter
Compounds Vial Count

70,000 21,000 unigue vials/quarter
Duration

30 months

Because of the complexity of running a project of this size and data
transitions needed, AMRI selected IJC as the platform for managing this

project and entered into a custom development project with ChemAxon

using the talents of Michael Braden. o
¥ : “AMRI
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Library Development

Scaffold Template Compound

£
RSNy
0 b 46 A0 A0 of

1 Scaffold = 8 Templates
1 Template = 50 Compounds
Generates 400 compounds/scaffold

AMPRI synthetic target is 300 compounds/scaffold ﬂMRr
UAI Mol | h Inc.
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Virtual and Synthetic Cycles

Library Development Library Production
(virtual) (physical)
ﬂ;ld\ x"‘l‘ Template
Submitted/! Synthesis

| Proposed Production

Virtual
Library

Purification

| Compounds

. Approved | Delivery
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Cycle Times to Deliver (Example)

Task Name » Resource Names

4 Round 1
Develop Scaffold CADD
Propose Templates  CADD
Create Virtual Library CADD
Compound Approval Customer
Template Synthesis  Synthesis
Production Production
Purification Purification
Delivery Delivery

4 Round 2
Develop Scaffold CADD
Propose Templates  CADD
Create Virtual Library CADD
Compound Approval Customer
Template Synthesis  Synthesis
Production Production
Purification Purification
Delivery Delivery

4 Round 3
Develop Scaffold CADD
Propose Templates  CADD
Create Virtual Library CADD
Compound Approval Customer
Template Synthesis  Synthesis
Production Production
Purification Purification
Delivery Delivery

lanuary 2016 February 2016 March 2016 April 20
25 1 4 7 10 | 13 | 16 | 19 | 22 | 25 | 28 | 31 3 6 , 12 |15 |18 | 21 | 4 | 27 1 4 7 10 | 13 | 16 | 19 | 22 | 25 | 28 | 31 3
1 1
CADD
CADD
lCADD
Customer
lS\rnthesis
—Pfiduction
lPuriﬂcation
Delivery
I 1 :
l lCADD
D
- CADD
tomer
1S\rnthesis
lProduclion
—Puiiﬁcation
Delivery
! '
lCADD :
CADD
lCADD
lCustomer
lS\rnthesis
—Ffiduclion
lPuriﬂcation :
' Delivery
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|IJC Permissions/Roles

A AMRI desired a solution that would provide group/role based access using

Active Directory Groups and LDAP authentication

A Using a combination of 1JC default and AMRI Custom Roles the desired
security was achieved

A Upon login, the dashboard of each user is controlled to display on the content
for which they are responsible

AD Groups

ChemAxIJC_ADMIN
ChemAxIJC_EDIT_SCHEM
ChemAxIJC_EDIT_DATA
ChemAxIJC_USER
ChemAxIJC_SCRIPT
ChemAXxIJC_EXPORT
ChemAxCLC_MANAGER
ChemAxCLC_GROUP
ChemAXxCLC_SYNTHESIS
ChemAxCLC_PRODUCTION
ChemAxCLC_PURIFY
ChemAxCLC_REPOSITORY

default Application Access
default Application Access
default Application Access
default Application Access
default Application Access
default Application Access
custom Application Function/Folders
custom Application Function/Folders
custom Application Function/Folders
custom Application Function/Folders
custom Application Function/Folders
custom Application Function/Folders

7

Custom Role Types control access
within IJC and are aligned with the
data tree structure for the following
tasks:

A Virtual Compound Development
A Production

A Purification

A Delivery

Albany Molecular Research Inc.



ChemAxon Design Considerations

Connecting Data

A Cdid = an auto number on a table that the database uses
to identify related data.

A Related data is best described as a parent/child in nature.

A One parent can have many children
A One Scaffold can have many templates

A Connections between tables are made based on writing
the parent Cdld into the related table

A Scaffold to Template
A Compound to Template/Reagent/Reaction
A Creating these connections is a manual process

A This is a limitation of the system and cannot be changed
at this time

Staging/Temporary Tables

A System is designed to place templates into a temporary
work space before committing them to be utilized

A Useful when importing legacy data and when assembling
virtual libraries 8

¥ Projects [ALB_TEST] Oh

Dashboard ﬁ| = dewvel [as admin] E|

of& Data trees

+DEE Compounds

-of8 Delivery Boxes

+|:|-EE Delivery Boxes - preloading
; ---' Delivery Rules

---' Delivery Rules (read only)
~of8 Delivery Staging

uﬁ! Purification (QC) Boxes
---' Purification Staging
-of# Reaction Boxes

---' Reactions

+' Reagents

+-o}8 Scaffold Validations
+-o}8 Scaffolds

+-o}E Stock Box Vials

+DEE Stock Boxes

+D£E Template Validations
+|:|-EE Templates

+E£E Templates Staging
+-obE Virtual Library

+|:|£E virtual Library Staging

BN oy RO ey IOy IO OO o O oy OO ey 8
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Library Development



Scaffold Development

A Concept is to evolve the record over time with approvals and comments
A Single record view of each scaffold

P | Dashboard = |E Review and Approve Scaffolds $|
'é: Design  Query Code | B O\ | > 4 | v im | | b |
L)
%. Cdld Scaffold ID Entered Date Approved Date Suggester Suggestion Site [ Import New Scaffold(s) l
.g 2 AH10134 Dec9, 2015 3:05:22 PM Dec 8, 2015 12:00:00 AM Bob ALB
% . [ Approve Scaffold ]
Ro... Scaffold status Entered By Approved By Reviewer Proposal Year
g 1 TEST Michelle MD Joe 2015
3
-
E Scaffolds
% D Structure Markush Example Synthetic Route Shaow All
:
(|
N N w Custom Filters
\ N\ . .
2 none
NH
MH MH L= Novelty
MH- MNH4 3
Comments Drug Like
old collection yes
Rank/Score
References 1
1 Med Chem
SciFinder Hits
2 |
Scaffold Validations
B Reaction structure Lab Motebook Number l Export for Enumeration ]

4 | 1l

| Scaffolds: 12/12. Templates: 3/73. Virtual Library: 0/140. Compounds: 0/1,420. Scaffold Validations: 0/0.



Scaffold T Markush and Route

Optional entries on this form are the Markush and Synthetic Route

A Markush file is a convenient way to see a collection of proposed
substitutions on the scaffold

A Example will follow where the Markush file is used to generate templates
A Synthetic example is an initial path based on literature or experience
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Template View

View Into the data for templates that shows the Template ID, Structure,

cLogP, TPSA, virtual library compound count and compound count.

All templates are collected into a staging table before committing to the

Template table.

Templ ates ¢

A Manual entry
A Import from a sdf
A Import from a Markush enumeration

an

b e

added

o

Templ at e

& | Dashboard ﬁlﬁi Grid view for Templates ﬁ| AE B E
3 | query [Fomse]) coe | @ B0 @ = B % |50 %2 | % - 0| 88 1| 44| oo
3
_; CdId Scaffold Cdld | Template IDY Structure Mol Weight Formul clogP TPSA WL Count Compound Count |Entered Date ExactMass | Commen ts
g - (1)
(=3
= 14 14 17 AH10065T005 @—% N/A 286,33 Ci7H22N202 1.13 41,57 57 57 Jan 13, 2016 2:55:23 PM 286.17 AH10065TO05
ki
=
3
o
"g
o sk
5 15 15 17 AH10065T00G @\% 276.38 CloH24M202 1.08 33.73 53 53 Jan 15, 2016 2:55:23 PM 276,18 AH10065T00G
= S
16 16 18 AH10067TO01 J\J\Q 286.34 C15H18N402 0.53 82.59 =] -1 Jan 19, 2016 2:55:24 PM 286.14 AH10067T001




Templates from Markush Enumeration

after import

— Band ———— ==y -
- o S Hep Markush Enumeration Options ﬁ
.é’\')f‘\ 58 IO\““W -lo : e :
{General Ophons;| Display Options |
e . . To enumerate only a part
R2
A/CHS A/Cm w of your Markush diagram,
T
NE select the part to be enumerated.
e \ /\ Calculation
[L H
” 4 NH
. | | ~) Markush library size
+ [V :N: @ Sequential enumeration
el M
~) Random enumera tion
‘ 10000
CUOQ00w
»Q ") Genera te all enumera tions
@ Genera te maximum
10000

] valence filter

[] Enumerate homalogy groups

[ OK H Cancel ][ Restore

Defaults

From the Scaffold View, the Markush window is opened in Marvin
Sequential enumeration is then run and the output saved
Markush will produce fully capped products that will require editing

|£| Markush Enumeration: 3 out of 9 structures

S5

File Edit View Table Structur TIHIp
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Template I Review and Register

Register templates opens a window for user input

Check 1 will simply check the templates against the database and give feedback
Register i will also check and then commit the data to the templates table
Export will collect the data for the selected compounds and write them to a file

This can be shared with the partner for approval at this point if needed
|£| Run mode E@Iﬂ_hr

Do you want to run a chedk or do real registration?

Example error message

[ check | | Register |
o TPSA Errors/\Marning/Reason Template ID Commen ts
;IDeswgnQuar\fCode|ﬁﬁ|“$’.|ﬂ"iﬁ‘ \lj‘II‘|
Import Remave Erors Export Remave Registered
B
g Templates Staging
| " | cdid Scaffold ID Markush Structure Mal Weight Formula cLogP TPSA Errors, Aarnin o/Reason Template ID Commen: ts o
1.07 44,48
g I
: \
5
B b
D)1 2 |aHio13a g@\:} N 31744 |CZHZEN3 3.13 34.19 AH10134T004
2 B TR ? N
1.68] 8|
\ I
2| 227 |AH10134 QFCQ N 30641 |C19HZ2NG 2.30 49,98 AH10134T005 / \
1 - N Template already registered AHOM000TD
with ID AHO1000TOM
-
N
= \/
2.00 44 .48
I
O
- -




Virtual Library Enumeration



Enumeration In Reactor

Overview
= S e I eCt a re aCtI O n Dashboard m|!EE Grid view for Reagents 2 222 Grid view for Templates ﬁ‘ = AH10033_CarboxylicAdd ﬁ| m B E
- Select a template QR UnnanedReacen | SectReation |

- Select a list of reagents

- Write result file
- Import results into virtual
library stage

- Register compounds to g N
the virtual library copeares Gtz
o Qutput <No entity selected»

Mode | Combinatorial v | Products |

Select a reaction from the Reaction Library

¥ Projects [CLC_MD] [h

o double-click b draw custom reaction

w

+ Advanced options

@ The schema is not & reaction o Exearte

Reset

F £, Output



Stage to Virtual Library

Once the library has been assembled in Virtual Library Stage, the data can be
filtered and trimmed to remove compounds that are undesirable based on the
CLC rules for calculated properties.

Functions on this screen are identical to Register New Template

Virtual Library Staging

Register Virtual Library Compounds

‘ Remaove Errors

Remove Registered

Cdld Template ID Structure Mol Weight Farmula VL Status ErrorsfWarnings Reason Compound ID | Comments Reaction CdId| Virtual
Library ID
AHO1000TO02 C23HZIND4 REGISTERED AHD1000TO0 | »
2V0001
1 YT »,/Q@ 377.44 .
AHO1000TO02 C16H1TNID3S REGISTERED AHD1000T00
2V0002
"
2 1 R 331.39 7
:(_E
AHO1000T002 C22H2EN203 REGISTERED AHO 1000T00
20003
!
o8 r




Virtual Library to Compounds

After feedback from CLC Partners, comments can be entered and if approved,
compounds generated from the Virtual Library for synthesis.

Registration takes place the same way as Register New Templates and can be
removed fromtheVLaf t er t he transaction compl et
Registeredo button.

Dashboard =2 | ¥: Grid view for Templates RlE Register New Virtual Library Compounds ss|

Design Query Code | B B | | il =] | | 4 |

‘ Register Virtual Library Compounds ‘ Remave Registered

Virtual Library Staging

[ ] CdId Template ID Structure Mol Weight Formula VL Status Errors/Miarnings /Reason Compound ID | Comments Reaction Cdld

>

[ " AH10025T001
1 5,199 AH10026T001 K!: r';f: 372.40 C19H21FN403 REGISTERED 1
N L]
LA,

coot

- AH10026T001
2 5,200 AH10026T001 ?‘J\f 288.35 C15H20N402 REGISTERED o0z 1




Compounds 1 Grid View

All compounds appear in the Grid View for Compounds and filters applied to
generate the desired view

iii Lists and queries Ch | =] Query builder Ty

Dashboard 58 | % Grid view for Compounds $| ETES|E3)|
QuervCodE|EﬁT|Em§%€X|"T:$’-|i?'iﬁl|95\|:||ﬁ‘ﬁ| (i
l CdId Structure Mol Weight Formula Compound 1D Template CdId Reaction Cdld Reagent CdId Virtual Library CdId| cLogP
0 |
1 1 N j {‘f 372,40 C1SH21FN403  |AH10026T001C001 2 1 1,348 456 221
LA
2 2 f‘i‘ ! 288.35 C15H20M402  |AH10028T001C002 2 1 943 457 1.71
LA
3 3 . }'_{'{\ . 290,37 C15H22M402  [AH10026T001C003 2 1 921 458 218
4 4 Wf- . 364.85 C16H17CIN4025 [AH10026TO01C004 2 1 1,349 458 3.38
Lk
3 5 }_{f- . 326.36 C16H18ME602  [AH10026TO01C005 2 1 1,350 450 0.91
{ ar
B ] f}'{-f . 330.41 C16H18N4025 |AH10026T001C006 2 1 1,351 451 261
L~
7 7 W'f ' 314.35 C16H18MN403  |AH10025TOO1C007 2 1 929 462 1.89
L~
8 3 . W'{ ' .43 C17H20MN4025 |AH10025TO01C009 2 1 1,352 463 312
Uk

Compounds: 2,242 out of 2,242 rows.




Data Management
for
Laboratory Chemistry



Library Production

In 1JC, this represents a handoff of data to the Production Team as a
Reaction Box.

The reaction box is the collection of the compounds for a single template
that will be processed together under similar reaction conditions.

Because the achieving the final deliverable is rooted in the gty and purity of
the compound, a Delivery Rule is assigned at the time that the Rxn Box is
created.

Delivery Rule

- Is set the min gty and purity values for the entire box
- 1s used when performing automated decisions

- can be overridden at later stages if needed

AMRI
2 1
Albany Molecular Research Inc.



Create Reaction Box

- Select Compounds (highlight) all or some

Show All - Apply filter to select only one Template - Create and Populate Reaction Box Create and Populate Reaction Box
[ - Compound list will be filtered by Template ~ Excel file wil bsucreatedfsaved to fle ser
Templates Compounds
Template ID Structure Compound Count AMRI ID Structure Formula Mal Weight Exact Mass clogP MName Reagent
= a (D) ' a(D) cdid
31 |AM10033T011 CO 77 m OO"‘(- Q) 1,2,4- =
1 |AH10033T012C001 - C21H27CIN40D2 402.92 402.18 2.76 Oxadiazole a70
- 1; formation
=
32 |AH100337012 OC = N 128
- & OG i @ . 4na
2 |AH10033T013C002 ri C22H30N407 £ Confim create Reaction Bm- R =S o7
33 |AH10033T013 .J\ 72 = ‘This script wil create one partial reaction box (1/95) from the selected vials.,
el
. Please select a Delivery Rule from the table below to apply to this Reaction Box:
. OO*‘"\{}’ -
34 |AH10033T015 ;:>CJ 72 3 |AH10033T013C003 1)\ C22H30N40 It Name Min, purity Min, quantity q74
e 4
= ® 1 Default 0.0 40
e b
35 |AH10037T004 CI:‘\P‘} 0 C?G Dy
. |
4 |AH10033T013C004 g C21H27CINg 1,007
S oy
36 |AH10037TOO0G E:Ej) 72
i A F,S 1724 i

22

9
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Review Reaction Box

o> > 4 L
P | Dashboard 2| B2 Review Initial Reaction Box Reslts $| bu m m ary/ b[ a[ u S @E
=) Design Query [Browse |Code | F- 55 = KL (]
giClion Box ID Min Purity (override} Created Created date
RB001010 «—PrevRB ] [ Show All ] Next RB —= 90.0 = Jan 14, 2016 2:26:24 PM Rxn Boxes
RB Status Filename Min Quantity (overri... Last Edited by Last Edited
WOGRESS C:\Users\mdelefave/RB0O01010.xlsx 9.0 an 14, 2016 2:26:33 PM
'§ Comments z
=
5
8| Reaction Box Vials ~. .4 _._ [ Re-Generate Basic XLS ]\
= RE Vial ID Status Current Location Rxn Mo. |Reaction Dedsion Comments U u I_ p u [b ’
_ il ML \. Generate Stoichiometry XLS —
1 |RB001010 _A01 RB001010 _A01 0 ol
2 |RB001010 BOA RB001010 BO1 0
3 |[RB0O01010 CO1 RB001010 CO01 0 L l Import Basic XLS l
4 |RB001010 D01 RB001010 D01 0 1
5 |RB001010 E01 RE001010 EO1 0
5 |RB001010 FO1 RBE001010 FO1 0 T . L
7 [RBO01010 GO1 RB001010 GO1 0 l eaction Sutc Decision l
8 |RB001010 HO1 RB001010 HO1 0 - -
3 [RBO01010 A02 RB001010 AQ2 0 | Move to Purfication |
10/RB001010 BO2 RB001010 BO2 0 B
11|RB001010 CO2 RB001010 CO2 0 ’ hive G lo Nelevery, |
12|RB001010 D02 RB001010 D02 0
13|RB001010 E02 RB001010 E02 0
14|RB001010_FO2 REB001010 F02 0
15|RB001010_G02 RB001010 G02 0
15|RB0O01010 HO2 RE001010 HO2 0
17|RB001010 A03 RB001010 A03 0
18|RB001010 BO3 RB001010 BO3 0 DAavy \/lianle
13|RBO01010 CO3 RB001010 CO3 g DU vidlo
20| RB001010 D03 RB001010 D03 0
21/RB001010 E03 RE001010 E03 0
22|RR001010 F03 RA001010 FN3 0 ™

. “AMRI
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Reaction Box Outputs

Rxn Box output to excel for laboratory preparation

A B C D E F G H

1 Rxn_Box_ID Compound ID  CLOGP Reag ID ExactMass Position Vial Label Attempt(V/N) Tare wt Gross wt Purity Comments

2 RBOO1001 AH10026T001C001 2.2 AMRHO42 372.2 A0l RBOOL1001_AODY
3 RB0OO1001 AH10026TO01C002 1.7 AMRHO43 2B8.2 BO1 RBOOL1001_BOY
4 RB0OO1001 AH10026TO01CO03 2.2 ANMRHO43 290.2 Co01 RBOOL1001_COY
EI RECO1001 AH10026TO01CO04 3.4 ANMRHO43 3e4.1 DO1 RBOOL1001_DOY
& RB0OO1001 AH10026TO01CO0S 0.9 ANMRHO43 326.1 EO1 RBOOL1001_EQCY

7T | DDAACTAn

A TN ETAA Cnins

7R ARADUNAT

2201 Cnl

DDANTMAnT Chew

Rxn Box Stoichiometry to align template to reagent to compound

L [~ |&n Lnfa W |

A B C D E F G H | J K
RBE0O01001 AH10026TO01C001 RBOOL0O1_AO1 327.18 1.00 0.30 98.15 1000 AMRHO429 169.95
RBO01001 AH10026T001CO0Z RBOO1001_BO1 327.18 1.00 0.30 98.15 1000 AMRHO430 B85.90
RBO01001 AHI10026T0O0LCO03 RBOO10O1_CO1  327.18 1.00 0.30 98.15 1000 AMRHO431 B87.91
RBE001001 AH10026TO01C004 RBOO1001_DO1 327.18 1.00 0.30 98.15 1000 AMRHO432 162.3%
RBO01001 AH10026TO0LCO0S RBOO1OO1_EOL  327.18 1.00 0.30 98.15 1000 AMRHO433 123.91
RBE0O01001 AH10026TO01C006 RBOOLOO1_FO1L  327.18 1.00 0.30 98.15 1000 AMRHO434 127.95
RBO01001 AH10026T0O01CO07 RBOO10O01 GO1  327.18 1.00 0.30 98.15 1000 AMRHO435 111.89

L10
110
L10
L10
L10
L10
L10

0.33
0.33
0.33
0.33
0.33
0.33
0.33

56.08
28.35
29.01
53.59
40.89
42,22
36.92

3> RBOO1001_Stoi... eS|

Approve or adjust stoic,
parameters for ¥LS:

Template eguiv:
Template mmol:
Template vol {uL):

Reagent eguiv:

All values must be set
and must be numbers!

ok || Cancel |

L—J:l

372.40
288.35
290.37
364.85
326.36
33041
314.35



Review Reaction Box

& Projects [CLC_MD] Ch

iii Lists and queries

Dashboard 5 | B2 Review Initial Reaction Box Results $| @B
Design QueryCcde|EE|T’o“|Q'i:_ﬂ|E \|J|#||1| o
Reaction Box ID Min Purity (override} Created Created date
RB001010 l = PrevRB ] [ Show All ] Next RB —= 90.0 2 Jan 14, 2016 2:26:24 PM Rxn Boxes
RB Status Filename Min Quantity (overri... Last Edited by Last Edited
NEW/IN PROGRESS C:\Users\mdelefave/RB0O01010.xlsx 9.0 an 14, 2016 2:26:33 PM
Comments
Reaction Box Vials [ Re-Generate Basic XLS ]
B RE Vial ID Status Current Location Rxn_ Mo, |Reaction Dedsion Comments
by e l Generate Stoichiometry XLS ]
1 |RB001010 _A01 RB001010 _A01 0 ol
2 |RB001010 BOA RB001010 BO1 0
3 [RB001010 cot RBO01010 CO1 0 | I I T-él\
4|RB001010 DO1 RB001010 DO 0 HIpulsS 3 Import Basic XLS —
5 |RB001010 E01 RE001010 EO1 0 )
5 |RB001010 FO1 RBE001010 FO1 0 | _ . L
7 |RB001010_GO1 RB001010 GO1 0 [ Reaction Auto-Decision l “\
8 |RB001010 HO1 RB001010 HO1 0 - -
2 [RBO01010 A0 RB001010 A02 0 Tranc<ifinne< | Move to Purification |
1|RB001010 B2 RB001010 B2 0 PrEREeIETERTe -
11|RB001010_CO2 RBO01010 C02 0 J Move OK'to Delivery y
12|RB001010 D02 RB001010 D02 0
13|RB001010 E02 RB001010 E02 0
14|RB001010_FO2 REB001010 F02 0
15|RB001010_G02 RB001010 G02 0
15|RB0O01010 HO2 RE001010 HO2 0
17|RB001010 A03 RB001010 A03 0
18|RB001010 BO3 RB001010 BO3 0
13|RB001010 €03 RB001010 CO03 0
20| RB001010 D03 RB001010 D03 0
21/RB001010 E03 RE001010 E03 0
22|RRN01010_F03 RAN01010 FO3 0 =
AMRI
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Review Reaction T Import Basic XLS

Script prompts user for the file location to complete the import

Only null values will be written

RBSt atus updates and Reaction Deci
Delivery rule for min purity and gty applied as conditional formatting

AMRI
26
Albany Molecular Research Inc.



