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Pipeline Pilot use at PMI

We develop PP protocols to

- improve collecting data from smoke
or aerosol complex matrices
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- handle and calculate chemical
structures

- automate analytical processes
and we post them for users on

Biovia Webport. 2
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Reduced-Risk Products

Distillation / Pyrolysis / Combustion more than
6000 constituents

Aerosol

reduced level of
<350°C constituents

Heating not Burning

Reduced-Risk Products (“RRPs”) is the term we use to refer to products that present, are
likely to present, or have the potential to present less risk of harm to smokers who
switch to these products versus continued smoking. We have a range of RRPs in various
stages of development, scientific assessment and commercialization. Because our RRPs
do not burn tobacco, they produce far lower quantities of harmful and potentially
harmful compounds than found in cigarette smoke.
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Some of these constituents
are categorized as
harmful and potentially

harmful constituents (HPHCs)



Integrated Chemolnformatics Platforms

g Analytical Computational Systems Toxicology,
chemistry chemistry Clinics

- P
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Studies to advance scientific and
medical knowledge are performed.

Constituents are
deposited in
database, clustered
and calculated.

Toxicological and Clinical
assessments are done.

Aerosols are
analyzed for
HPHCs.

Aerosol

Smoking machines
generate aerosols
that are trapped
and collected.

UCSD

CASI

PP used for: Structural Chemical and

Spectra Registry

Identification
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PMI Unique Compound & Spectra Database

n PMI Unique Compounds & Spectra Database Web Interface
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Overnight protocols to fulfill UCSD

Protocol to determine to which

chemical classes a compound belongs

A B-memberad and a §-membered M-containing ring

Pyrraliding
Pyridine

S-S50t GaEsSsS

Find new Extract CTAB Molecule from SMARTS Chemical Determination LUnmerge Data fitter on class Henarma ofone  Extract the Insert in UCSD
compounds in from UCSD CTAB Fingerprints features of clazs class ID of calculated
UCsD determination each class clazzes
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Compute physicochemical properties

logP, water solubility, ADMET ...

Mol. Formula: C10 H14 N2
Mal. Weight: 18223155 g/mal
Isotopic Mass: 182 1157 g'mal
ACD{LogP: 05

Solubility {w): 5.57 mallL
H. Bend Acceptors: 2
H. Bond Donor: O
Drug-like: ==
Lead-like: ==

Hum. Intestinal Abs.: Good
Elood Brain Bar. Penetr.: Medium
Plasma Protein Binding: Mon binder
CYP2D6 Inhibitor: Mo
Hepatotoxicity: Mon tooic

| g fid-id- @S-G

Extract CTAB Molecule from Add Hydrogens  ACD PhysChem  ADWMET All Hepatotoxicity Plazma-Protein ~ Drug-Like & Update UCSD Updatediolecul
from UCSD CTAB Batch Models Inhlhrtur Prediction binding Lead-Like with caclulated  esCount++
Prediction properties
PMI SCIENCE
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Naming

IUPAC name

CH1CCC [CEH] ledoooned

ra

Smiles:
L

InChI=13/CL0H14HZ  el-12-7-3-5-
10(12)5-¢-2-6-11- ™
E-%/h2,4,€,8,108,3,5, THZ, 1H3/&
10-/mb/=1 W

2-[[23)-1l-methylpyrrolidin-2-
yllpyridine )

b4

Extract CTAB Molecule from Add Hydrogens  ACD Mame Property IUPAC Rename Update UCSD UpdatedMolecul
from UCSD CTAB Batch Name Defined Property weith IUPAC esCount++
Filter name

PMI SCIENCE
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PMI Mol Code: PMIOD00249

Links to other databases

PubChem CID

Extract CTAB Molecule from PubChem Property Update UCSD Count Updated
from UCSD CTAB Standardize Defined Fitter with PubChem CICy
Structure Ci

ChemSpider CSID

&- 4

Extract CTAB MameZStructur MNo-op Property Update UCSD Count Updated
from UCSD e Defined Filter with CSID
(ChemSpider) ChemSpider...
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PM| Computer-Assisted Structure |dentification Platform

-

PMI SCIENCE
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Experimental files

N
ﬂ]
. spectra.HPJ

T — 3 casi_report_ntds.txt
- casi_report.sdf
A =

AN q
[ N [
. .
— -
A A
) S
INP

CASI APEX
Portal
(2)

casi_input.txt

warning-area-dcompounds.txt

j warning.txt

¥ CASI 2.1 Ruby Application processes /
cq
PRE POST
PROCESSOR PROCESSOR
(1) (3)

master.txt

B

input-postprocess.txt

\Sp

Concentrations_ISTDs.txt /

ncentrations.txt
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PMI Computer-Assisted Structure |dentification

Analysis List | New Analysis

Home

Analysis View Anslysis

View Hits By Query

Spectra Comparison

Discriminatory Power: 1.01
Retention Time 1: 655.62 Retention Time 2 (s): 1.42
BP (predicted): §3.55

Mass Spectra Comparison

100
80
&0
40
. Pk h R | |
Qo 9w ™~ @ meQHNNO—'NEG m T W W ~@ Q9
m M ™M M =% 2w 2« A AW " A @ [ T S N T S ]

[ili Ubrary Entry 165 jl_*Banzen=

Structure Origin

v & ol - NIST

® & Wl - = NIST

Lib Source  PMI Code

wolatile

mainlib

PMIO0D2346

PMIDOD2343

T1-43-2

821-08-9

*Benzene

1,5-Hexadien-3-yne

Match Factor

945

935

T8.04695

78.04805

Score

948

835

Pred RT1

661.67
(-3 %)

65663
(-5 %)

Pred RT2

164
(15.6 %)

1.43
(.8%)

rker

BP pred. {var)

78.83
(-5.7 %)

85
(1.7 %)

PMI SCIENCE
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Protocols used in CASI process

Structure Origin  Lib Source  PMI Code Score  Pred RT1 Pred RT2 List Marker

7 } g . 661.67 1.64 . 73.83
v &l NIST volatile PMIO0D2346  71-43-2 Benzene 948 LT T e e
B & i - 7N NIST mainlib PMIODD2343  821-088  1.5-Hexadien-3-yne 235 7804895 93z o082 oy - &

[ S - A ¥ ’ (-5 %) (.8 %) (1.7 %)

2D standardization of compounds

4-a-a-a-a-a-a

Strip Salts Keep Largest Deprotonate Protonate Acids  Standardize Add Hydregens 20 Coords
Fragment Bases Molecule

Updating data in CASI by id codes and pictures of molecules

L En Fa o o F ol ooy

Meolecule to Molecule to Remove 20 Coords Molecule to Molecular Molecular There is at leas
CTAB, SMILES Hydrogens PHNG Weight Property one Element
Mame=Hit_IC Counts

PMI SCIENCE
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Protocols used in CASI process

Calculation of Boiling Point using PP and ACD/Labs

Structure Origin  Lib Source  PMI Code Match Factor Iso. Mass Pred RT1 Pred RT2 List Marker BP pred. {var)

86167 164 73.83
v & i - NIST volatile PMIOO0D2346  T71-43-2 *Benzene 248 7304685 943 kT Ba = et
= e
. ; 656.63 143 85
B & i - S z NIST mainlib PMIO0D2343  821-08-3 1 5-Hexadien-3-yne 935 78.04685 835 iees G = (1.7 %)

L & a—m— =

Query_ID = Unmerge Data Ertrau::t Query Ertrau::t Hits Molecule from
@Cuerny_ID CTAB Batch 2018

removeACD_B
P_Caution);

b PMI SCIENCE
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Protocols used in CAS| process

Determination of which internal
standard to use to
semi-gquantify compounds

concentrations

0 PMI SCIENCE

1 g
Mon Polar

Batch_ID Select In=trument_na
instruments e rlike "nonpol

Cutput file

Volatile

Instrument_na
& rlike “volatile’

Instrument_nam  Polar
& rlike "polar’

S

Qutput file Batch_ID Update of CASI
database with

the output file

14




Protocols used in CAS| process

Example of script used in

Non Polar sub-protocol

PMI SCIENCE
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-

# F5: Keywords and Functions
# F4: Calculable Properties [ F&: By Category, F7: Refresh List)

taBIRIRAEHEwL LY

# F3: Property Mames

[V B C IS R VI Y R WL R % I

T R R R
L R T < I B A T R S O

k3
Lad

resize (IST,0);

if class like 'Hydrocarbon' then
append (IST, "ISTD1') ;

end if:;

if class like 'Eetone' then
append (IST, "ISTD2"') ;

end if:;

if clas=s like 'Phenol' then
append (IST, "ISTD3') ;

end if:;

if class like 'Amine' then
append (IST, "ISTD4') ;

end if:;

if clas=s like '"Carboxylic acid' then
append (IST, "ISTDS') ;
end if;
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Web Port applications

List of protocols used via webport

PMI SCIENCE

PHILIZ WORRIS INTERMATIGNAL

2
2S BIOVIA Web Port

Protocol Library ,%l Search

a Protocols/Web Services
E-{Z] BIOVIA

1:| Chemistry

CHI

Iu]Slw o] ol el el el ] ] T sl el ol o] o] ol el el e

Carbonyl post-treatment

Carbonyl survey over-time plots

Compound picture from smiles

Conversion LRI to RT

Excel file values to 1DX file {(ACDFragmentear)
Exploratory GSH-adducts reporting
Extraction mol file from CASI Query ID
GSH-adducts reporting
IS_determination_nonpolar_GCxGC
IS_determination_polar_GCxGC
IS_determination_wvolatile_GCxGC

10X Agilent to 1DX for CASI

Matenal Aszesz=ment converter module
Monoisotopic mass from Molecular Formula
Mame or CAS to PMICode

Micotine Analysis Sequence Preparation
Micotine High Throughput reporting

Micotine High Throughput reporting PES-matrix
Micotine reporting

Micotine-Cotinine High Throughput reporting PBS-m
MNTDS_ Comparison and Report
P1_Comparison and Report

16



Nicotine Analysis Sequence Preparation

This protocol is used to prepare a sequence of input z;S BIOV/A Web Port

to the analytical instrument Parameters Help
q Nicotine Analysis Sequence Preparation

an
Nicotine analysis sequence and print files generation

to create a file to automatically print labels on vials metadata_excel
| || Browse _ | *
Fath:
| | *
Datafnalysis:
| DAData\Training_10_2018'\DA_Recalibrate Lockmass |
LC_method:
|D:'-.Methc:ds‘al‘ﬁ.licc:tine‘xﬁxed method parameters\Mic_3mi v|
MS_method:
| nicotine'3min_1_2mimin\3min_1 2mlmin.m W |

Calibration curve injected each N samples:

Quality Check injected every N samples:

OPMSCENCE T Submit ]




Nicotine Analysis Sequence Preparation

\
1
1
1
1

globalproperty(”
Calibration cu...

o R R R R R -

1 -
@num=1;
Label creation
for bl, calibrant
and QC
2 -
— . 3 3 3 . — ———~
1
B 1 3
Samples Rename Endpoint like PropertySampl  Keep Propertiee  Rename Group Data by Creation of xml 1
Parent.ID to "Nicotine Det' e ID') is defined Property Number and cav file ]
Sample ID :
3 : Read fix header
. i of xml file
E i
Make link files 1
for webport 1 4
download :
1
4 1
: Read tmp xml
1
Delete File 1
1
1
1
1 5
1
1
PMI SCIENCE !
H File t
PHILI® MGRRIS INTERMATIONAL 1 FoELlrizy
: increment

4
]
1
1
1

-
L3
if

'-

tmp xml

'.z
Remove

Properties.

G-

property"Study.  Keep Label creation
Number) is for unknown
defi samples

& -
[E=]
Ungroup Data Creation first

xml

Keep Properties  csw for printer

property(‘Study.
Number'):=@st
udynurm;

Text=rsubst(Te
xt,"generic’,"Sa
mple’,'q’);
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Conclusion

At Philip Morris R&D we use Biovia Pipeline Pilot scripts to automate processes

in analytical and computational chemistry.

We provide users with over 15 Webport scripts helping them sequence

processing and reporting.

Thank you for your attention.

Questions?

R 7 scmce
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