SUPPLEMENTAL MATERIALS

LC-HRMS

LC-HRMS systems consisted of a Thermo Q-Exactive mass spectrometer coupled to a Thermo Vanquish

Horizon-Class liquid chromatograph with an autosampler and heated column compartment. The
eparation was performed using a Waters BEH C18 (2.1 x 100 mm, 1.7 um) column.

Table S1a Liquid Chromatographic Conditions

Column Compartment

Column

Acquity UPLC BEH C18 1.7 um 2.1 x 100
mm

Guard column

Acquity UPLC BEH C18 VanGuard Pre-
column, 130A, 1.7 pm, 2.1 mm X 5 mm

Column Temp 50 °C
Auto Sampler
Wash Mode Both
Wash Speed 50.0 pL/sec
Wash Time 2 sec
Dispense Speed 10.0 ul/sec
Draw Speed 0.666 ul/sec
Injection Volume 0.1uL
Sample Temp 10 °C
Pump Solvents
1:1:1:1
Needle Wash Water:Methanol:Acetonitrile:Isopropanol
Seal Wash 75:25 Isopropanol:Water

Mobile Phase A1

5 mM Ammonium Acetate, pH 8.5

Mobile Phase B1

Methanol

Table S1b Liquid Chromatographic Conditions

Mobile Phase Gradient

Time (min) %A %B Flow Rate Curve
(mL/min)
0.00 95 5 0.200 5
20.00 20 80 0.200 5
22.00 20 80 0.200 5
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Q-Exactive Mass Spectrometer

Table S2a. Spectrometer Parameters

Acquisition Mode Full Scan and ddMS?
Sheath Gas Flow Rate 50
Aux Gas Flow Rate 15
Sweep Gas Flow Rate 5
Spray Voltage 3,500V
Mass/Charge Range 60-800
Capillary temp 3209C
S-Lens RF Level 50.0
Aux gas heater temp 250 eC

Table S2b. Mass Spectrometer parameters for full scan acquisition

Acquisition Mode Full Scan
Tune File pos_ESI_revl
Divert valve 2 min to 23 min
Chrom peak width 5 sec
Run Time 2 min to 23 min
Polarity Positive
In Source CID oV
Micro-scans 1
Resolution 140,000
AGC Target 1E6
Max IT 400 ms
Number of Scan Ranges 1
Scan Range 60 to 800 m/z
Spectrum Data Type Profile

Table S2c. Mass Spectrometer parameters for data dependent ddMS? scan acquisition
Full ScanaddMS?

Acquisition Mode
Tune File pos_ESI_revl*
User Role Advanced
Divert valve 2 min to 23 min
Chrom. Peak width 5 sec




GC-MS

GC-MS systems consisted of an Agilent 7890GC/5977MSD gas chromatograph equipped with an electron
ionization (El) source. The separation was performed using a Restek Stabilwax (30m x 0.25mm x 0.25um)
column with a Restek (5 meter) integra guard column. All GC-MS NTA data were collected by Altria Client

Run Time

2 minto 23 min

Polarity Positive
In Source CID oV
Full MS
Micro-scans 1
Resolution 70,000
AGC Target 3E6
Max IT 100 ms
Number of Scan Ranges 1
Scan Range 60 to 800 m/z
Spectrum Data Type Profile
dd-mS?
Micro-scans 1
Resolution 17,500
AGC Target 1E5
Max IT 150 ms
Loop Count 10
MSX 1
Isolation Window 1.2 m/z
Isolation Offset 0
NCE/Stepped NCE: 25, 50, 75
Spectrum Data Type Profile
dd-Setting
Min AGC target 1E3
Intensity Threshold 6.7E3
Exclude Isotopes On
Dynamic Exclusion 10.0 sec

Services, LLC. using their validated and it is published method [8].

Table S3a. Gas Chromatograph Parameters

Column Stabilwax 30m x 0.25mm x 0.25um
Injection Volume 1ul
Inlet Temp 260°C
Inlet Mode Split (5:1)
Flow Control Mode Constant Flow
Column Flow 1.2 mL/min
Transfer Line Temp 260°C

Oven Program




Initial Temp 60°C—Hold 1.25 min
Ramp 1 15°C/min to 210°C — Hold 2 min
Ramp 2 30°C/min to 260°C — Hold 9 min

Analysis Time

23.92 min

Table S3b. Mass Spectrometer Parameters

Acquisition Mode Scan
Tune File etune.u
Solvent Delay 2.90 min
EMV Mode Gain Factor
Gain Factor 2.00
Mass Range 35-450
Threshold 100
Sample # 2
MS Source Temp 230°C
MS Quad Temp 150°C




Table S4

GC-MS Characterization of Aerosol Collected Under Intense Puffing Regime from Three Batches of Menthol

3.0% at T=0
Library
! . Batch HILOPG06B Batch HJ10PH06B Batch HJ10PI106B
Retention Compound CAS# Identification Avg Stdev | Grou Rationalization
Time P Confidence Rep-1 Rep-2 Rep-3 Rep-1 Rep-2 | Rep-3 | Rep-1 | Rep-2 | Rep-3 | (Lo/g) P
(min) i (Lo/g) | (Hofg) | (olg) (o/g) | (Lof9) | (po/g) | (o/9) | (o/g) | (Holg)
372 Decame‘:g"&fr']‘é'r’%mas"°Xa 541-02-6 | CONFIRMED ND ND ND 12.6 ND ND ND ND ND | 126 | 00 3 E&L
4.08 Pyridine 110-86-1 | CONFIRMED ND ND ND 16 1.2 1.0 ND ND ND 1.2 03 1 Flavorant
4.14 1,8-Cineole 470-82-6 HIGH 07 08 08 0.9 07 ND 07 ND ND 08 0.1 1 Flavorant
dehydration of
5.04 Hydroxyacetone 116-09-6 | CONFIRMED | 8.1 9.1 102 158 96 | 83 | 100 | 91 | 88 | 99 | 23 4 | 9lycerol and/or
oxidation of
PG
532 Dodecamethylcyclohexasilox | 5, 7.6 HIGH 238 232 24.1 318 260 | 130 | 191 | 1203 | 156 | 208 | 68 3 E&L
ane Isomer 1
6.50 Acetic acid 64-19-7 | CONFIRMED 16.6 8.3 9.0 9.3 55 8.1 ND ND 8.2 9.3 34 1 Flavorant
6.60 2-ethyl-1-hexanol 104-76-7 | CONFIRMED 0.7 0.8 0.7 ND ND ND 0.8 ND 0.7 0.8 0.0 3 E&L
6.63 Menthone 89-80-5 | CONFIRMED 21.9 24.0 22.7 25.7 225 | 188 | 221 | 202 | 205 | 220 | 21 4 ?ﬁéﬂlﬁi‘f
6.70 Menthofuran 494-90-6 CONFIRMED 1.2 1.4 1.3 1.6 1.3 1.0 1.3 1.2 1.2 1.3 0.2 1 Flavorant
6.79 Isomenthone 491-07-6 CONFIRMED 6.9 7.3 7.1 8.0 7.0 5.7 6.8 6.2 6.1 6.8 0.7 1 Flavorant
6.80 Te"adecamlit:;’r:gyc'Oheptas' 107-50-6 | CONFIRMED ND ND 85 8.9 ND ND ND ND ND 8.7 03 3 E&L
1,3Dioxolane- 53951-43-
7.07 omethanal. 2.Adimethyl-1sol 2 MEDIUM 2.7 3.2 31 36 31 25 2.0 18 19 26 0.6 4 PG degradant
7.20 Linalool 78-70-6 | CONFIRMED 1.0 11 1.0 12 11 0.8 11 0.9 1.0 1.0 0.1 1 Flavorant
731 Linalyl acetate 115-95-7 | CONFIRMED 15 16 15 17 15 13 15 13 15 15 0.1 1 Flavorant
7.40 Menthy! acetate 89-48-5 CONFIRMED 3.6 3.8 3.7 4.2 3.7 3.1 3.7 33 33 3.6 0.3 1 Flavorant
7.56 1,3-Digxolane-4- 100-79-8 | CONFIRMED | 478 | 624 | 356 666 | 530 | 345 | 55 | 49 90 | 355 | 242 4 VG degradant
methanol_2,2-dimethyl-
7.60 Isopulegol Isomer 7786-67-6 | CONFIRMED ND 08 ND 08 08 ND ND ND ND 08 0.0 4 reduction of
isopulegone
7.68 Ethanone_1-(2-pyridinyl)- | 1122-62-9 | CONFIRMED 17.0 19.3 18.9 216 182 | 150 | 180 | 156 | 170 | 178 | 20 1 Flavorant
7.78 Terpinen-4-ol 562-74-3 | CONFIRMED 1.0 13 ND 11 ND ND 11 ND ND 11 0.1 1 Flavorant
Menthol
7.80 Unknown Menthol Related NA NA 42 53 59 8.7 47 49 5.7 6.3 44 5.6 14 4 (Flavorant)

Comp (RRT 0.520)

reaction




Table S4

GC-MS Characterization of Aerosol Collected Under Intense Puffing Regime from Three Batches of Menthol

3.0% at T=0
Library
! . Batch HILOPG06B Batch HJ10PH06B Batch HJ10PI106B
Rete_zntlon Compound CAS# Identlflcatlon Avg Stdev | Group Rationalization
Time Confidence Rep-1 Rep-2 Rep-3 Rep-1 Rep-2 | Rep-3 | Rep-1 | Rep-2 | Rep-3 | (lo/g)
(min) (ko/g) | (Hofg) | (olg) (o/g) | (Lofg) | (po/g) | (o/9) | (o/g) | (Holg)
7.91 Acetylpyrazine 220427_25_ CONFIRMED 2.1 24 2.3 2.6 2.1 1.9 2.2 1.8 2.2 2.2 0.2 1 Flavorant
8.24 Lavandulol 498-16-8 | CONFIRMED 26 3.0 3.0 3.0 22 2.0 23 21 24 25 0.4 1 Flavorant
Isomer of
8.20 5-Methyl-2-(L-methylethyl)- | 1490 046 | CcONFIRMED 41 5.0 43 5.6 47 36 47 3.4 4.0 44 07 1 menthol
Cyclohexanol
(Flavorant)
8.21 Pulegone 89-82-7 CONFIRMED 25 3.0 31 22 31 25 2.7 25 2.8 2.7 03 1 Flavorant
8.31 Hexadecamg;gﬁ'ecyc'°°ms" 556-68-3 | CONFIRMED 1.7 15 2.9 34 14 ND 13 ND 13 1.9 0.9 3 E&L
8.45 Diethoxydimethylsilane 78-62-6 CONFIRMED ND ND ND ND ND ND ND 08 ND 038 0.0 3 E&L
8.47 Terpinyl propionate 80-27-3 MEDIUM 0.8 1.6 11 1.2 1.0 0.8 0.9 1.2 1.2 11 0.3 1 Flavorant
8.47 Unknown (RRT 0.559) NA NA ND ND ND 1.0 ND ND 09 ND 08 0.9 0.1 5 NR
a-pinene
protonation,
capture of this
carbocation by
H20
8.56 Borneol 464-45-9 | CONFIRMED ND 0.7 ND ND ND ND ND ND ND 0.7 0.0 4 accompanied
by
rearrangement
of bicyclo
carbon
skeleton
demethylation
8.66 Nicotinealdehyde 500-22-1 | CONFIRMED 12 1.0 1.0 11 1.0 08 1.0 058 09 1.0 0.1 4 of 3-
acetylpyridine
8.80 Piperitone 89-81-6 CONFIRMED ND ND 07 08 ND ND ND ND ND 0.8 0.0 1 Flavorant
9.36 Dipropylene glycol 110-985 | CONFIRMED 39.0 426 420 ND 405 | 338 | 398 | 355 | 377 | 388 | 3.1 4 PG degradant
9.40 beta-Damascenone 2372‘?'93' CONFIRMED 36 4.0 3.9 4.4 3.8 3.1 3.7 3.3 35 3.7 0.4 1 Flavorant
9.50 Octadecamethyl- 556-71-8 | CONFIRMED | ND ND ND 0.8 ND | ND | ND | ND | ND | 08 | 00 3 E&L
cyclononasiloxane
9.52 N.2,3-trimethy!-2- SLUS67- | conpiRMED | 770 | 874 | 833 90 | 830 | 692 | 813 | 734 | 774 | 812 | 87 1 Flavorant
isopropylbutamide 4
9.61 (2)-beta-damascone 2372?'92' CONFIRMED | 145 | 152 | 157 333 | 155 | 129 | 153 | 136 | 145 | 167 | 63 1 Flavorant
9.95 2-(4-methoxypheny1)1- NA MEDIUM 3.0 26 26 27 24 19 31 23 24 26 | 04 4 Nicotine
pyrroline degradant
1053 N-methyl-4-(3-pyridyl)-3- | 15585-43- HIGH 26 28 28 29 26 21 25 23 24 25 | 03 4 Nicotine
buten-1-amine 0 degradant




Table S4 GC-MS Characterization of Aerosol Collected Under Intense Puffing Regime from Three Batches of Menthol
3.0% at T=0
Library
! I Batch HJ10PG06B Batch HJ10PHO6B Batch HJ10P106B
Rete_zntlon Compound CAS# Identlflcatlon Avg Stdev | Group Rationalization
Time Confidence Rep-1 Rep-2 Rep-3 Rep-1 Rep-2 | Rep-3 | Rep-1 | Rep-2 | Rep-3 | (lo/g)
(min) (kg/9) | (Lo/g) | (o/g) (bo/g) | (pofg) | (wo/g) | (bo/g) | (pofg) | (K9/g)
. 24380-92- Nicotine
10.55 N-Methylanabasine o CONFIRMED 17 2.0 1.9 2.1 1.8 15 1.8 16 17 18 0.2 4 degradant
10.55 Phenol 108-95-2 | CONFIRMED 0.9 1.0 1.0 17 1.0 1.1 1.1 1.2 1.1 11 0.2 2 HPHC
11.10 Unknown (RRT 0.724) NA NA 31 35 3.7 38 38 41 4.0 37 41 37 0.3 5 NR
11.26 Triacetin 102-76-1 | CONFIRMED ND 2.2 ND ND ND ND 11 ND ND 16 08 4 aCS‘I';CZf(';I’ *
Unknown Nic Related Nicotine
11.30 Comp (RRT 0.743) NA NA 17 1.2 ND ND ND ND ND 0.9 058 1.2 0.4 4 degradant
12.30 Piperonal 120-57-0 | CONFIRMED 25 2.9 2.7 33 2.7 2.2 26 23 26 26 03 1 Flavorant
Unknown Nic.Related Nicotine
12.70 Comp (RRT 0.840) NA NA 9.1 2.9 3.0 3.1 28 ND 2.2 1.1 16 32 25 4 degradant
12.70 3-(1,83-dimethylpyrrol-2- | 78210-38- | coneRMED | 32 27 31 29 25 | 24 | 25 | 24 | 23 | 26 | 03 4 Nicotine
yl)pyridine 5 degradant
Unknown Nic.Related Nicotine
1357 Comp (RRT 0.849) NA NA 28 ND 2.7 3.1 2.9 25 3.1 26 3.0 28 0.2 4 degradant
13.90 3-(13-dimethylpyrrol-2- | 78210-38- HIGH 21 20 21 25 20 | 18 | 19 | 20 | 20 | 20 | o2 4 Nicotine
yl)pyridine Iso 5 degradant
37086-84- benzoic acid +
13.99 2-hydroxypropyl benzoate 3 CONFIRMED 6.5 7.7 8.1 8.9 7.6 6.2 6.5 6.6 6.5 7.2 0.9 4 PG
(esterification)
14.31 1,3-Ethoxyethylideneglycerol NA MEDIUM 2.0 4.1 11 4.2 4.1 ND ND 3.0 3.1 31 1.2 4 VG degradant
Unknown Nic.Related Nicotine
14.41 Comp (RRT 0.956) NA NA ND 15 ND ND ND ND ND ND ND 15 0.0 4 degradant
1453 p-Dioxane-2,5-dimethanol | 1423612 | conFIRMED 13.7 15.0 14.0 14.9 138 | 117 | 137 | 123 | 123 | 135 1.2 4 VG
5 dehydration
Unknown Nic.Related Nicotine
14.60 Comp (RRT 0.970) NA NA 43 6.3 39 43 46 38 45 36 37 43 08 4 degradant
14.66 N-Propylnornicotine 91907-45- | CONFIRMED 2.0 1.7 2.2 1.7 14 1.2 13 1.2 ND 16 0.4 4 Nicotine
8 degradant
14.70 Bis(2.6-nydroxymethyl) | 54120-69- | conerMED | 315 | 347 | 335 541 | 486 | 419 | 326 | 316 | 452 | 393 | 84 4 VG
dioxane 3 dehydration
14.72 Bis(2,6-hydroxymethyl) | 54120-69- HIGH 5.8 14.4 75 719 84 | 67 | 61 | 65 | 673 | 216 | 273 4 VG
dioxane - Is02 3 dehydration
14.89 Bis(2,6-hydroxymethyl) | 54120-69- HIGH 2178 | 246 | 593 362 | 251 | 222 | 222 | 212 | 706 | 555 | €35 4 VG
dioxane - 1so3 3 dehydration
15.00 Bis(2,6-hydroxymethyl) | 54120-69- HIGH 275 | 285 | 284 319 289 | 242 | 278 | 259 | 265 | 277 | 22 4 VG
dioxane - Iso4 3 dehydration
Unknown Nic.Related Nicotine
15.19 Comp (RRT 1.012) NA NA 25 33 28 38 2.7 26 24 2.9 24 28 05 4 degradant
15.20 Bis(2,6-hydroxymethyl) | 54120-69- HIGH 100 | 108 | 110 117 | 104 | 86 | 100 | 96 | 1200 | 1202 | 09 4 VG
dioxane - Iso5 3 dehydration
Unknown Nic. Related Nicotine
16.50 Comp. (RRT 1.098) NA NA ND ND ND ND ND ND 2.1 ND 15 18 0.4 4 degradant




Table S4 GC-MS Characterization of Aerosol Collected Under Intense Puffing Regime from Three Batches of Menthol
3.0% at T=0
Library
" - Batch HJ10PG06B Batch HJ10PH06B Batch HJ10P106B
Retention Compound CAS# Identification Avg Stdev | Grou Rationalization
Time p Confidence Rep-1 Rep-2 Rep-3 Rep-1 Rep-2 | Rep-3 | Rep-1 | Rep-2 | Rep-3 | (lo/g) P
(min) (/) | (ofg) | (o/g) (o/g) | (o/9) | (o/g) | (Lof9) | (Lo/g) | (Lolg)
16.80 Hexadecanoic Acid 57-10-3 CONFIRMED 6.2 35 19 3.7 1.0 34 2.2 16 0.7 2.7 1.7 3 E&L
Phenylethanol
(from
17.36 Phenol_2-(1-phenylethyl)- 4237-44-9 CONFIRMED ND ND ND ND ND 14 ND ND ND 14 0.0 4 phenylethyl
acetate ) +
phenol
2-(beta nicotyrine)propan-2- 2416242- Nicotine
17.50 one 150-12 88-9 HIGH 7.2 5.9 6.4 6.4 6.6 5.7 6.2 6.0 5.4 6.2 0.5 4 degradant
19.08 Caffeine 58-08-2 CONFIRMED 13.7 14.3 14.3 16.0 14.6 12.3 14.4 12.9 13.2 14.0 11 1 Flavorant
1980 | l-(betanicotyrinepropan-2- | 2416242- HIGH 155 | 131 | 146 144 | 146 | 128 | 143 | 141 | 128 | 140 | 09 4 Nicotine
one Iso-2 88-9 degradant

a1-(beta nicotyrine)propan-2-one: 1-(1-methyl-5-(pyridine-3-yl)-1H-pyrrol-2-yl)propan-2-one
a2-(beta nicotyrine)acetaldehyde: 2-(1-methyl-5-(pyridine-3-yl)-1H-pyrrol-2-yl)acetaldehyde

Table S5 GC-MS Characterization of Aerosol Collected Under Non-Intense Puffing Regime from Three Batches of
Menthol 3.0% at T=0
] Batch HJ10PGO6B Batch HJ10PH06B Batch HJ10P106B
Library
Retention Identification Avg . .
; Compound CAS# . Rep-1 | Rep-2 | Rep-3 | Rep-1 | Rep-2 | Rep-3 | Rep-1 | Rep-2 | Rep-3 Stdev | Group Rationalization
Time Confidence (o/g)
(min) (Lo/g) | (olg) | (ol | (Lofg) | (oig) | (pofo) | (Lofg) | (Ho/g) | (HO/g)
4.08 Pyridine ééol CONFIRMED | 1.3 1.0 0.9 1.0 11 1.0 12 ND 12 11 0.1 1 Flavorant
116- dehydration of
5.04 Hydroxyacetone 09-6 CONFIRMED 8.2 6.8 6.5 7.3 6.9 ND 8.3 8.2 7.9 75 0.7 4 glycerol and/or
oxidation of PG
5.32 Dodecamethylcyclohexasiloxane | 540- HIGH 180 | 156 | 153 | 174 | 171 | 176 | 186 | 174 | 173 | 171 | 11 3 E&L
Isomer 1 97-6
hydrolysis of E&L
1- source compound
5.61 ((ethoxydimethylsilyl)oxy)propan- NA MEDIUM 1.2 11 1.0 0.9 1.0 1.0 1.0 0.9 0.9 1.0 0.1 4 (such as
2-ol dodecamethylcyclohe
xasiloxane)
6.50 Acetic acid 64'719' CONFIRMED | 17.7 8.5 9.2 9.4 96 121 | 109 95 149 | 113 3.1 1 Flavorant
6.60 2-ethyl-1-hexanol 194 | conFIRMED | 09 | ND | ND | 09 | ND | ND | ND | ND | ND | 09 | 00 3 E&L
6.63 Menthone 8980 | conFIRMED | 181 | 159 | 170 | 176 | 165 | 174 | 189 | 180 | 185 | 175 | 10 4 oxidized menthol
6.70 Menthofuran sorc | conFiRmED | 10 | ND | ND | 09 | 09 | ND | 10 | 10 | 10 | 09 | 00 1 Flavorant




Table S5

Menthol 3.0% at T=0

GC-MS Characterization of Aerosol Collected Under Non-Intense Puffing Regime from Three Batches of

Batch HJ10PG06B

Batch HJ10PHO6B

Batch HJ10P106B

Library
Retention Compound CAs# | Idenufication Rep-1 | Rep-2 | Rep-3 | Rep-1 | Rep-2 | Rep-3 | Rep-1 | Rep-2 | Rep-3 AVG 1 Stdev Group Rationalization
Time Confidence (Lo/g)
(min) (o/9) | (wofg) | (o/g) | (o/g) | (bo/g) | (kofg) | (bo/o) | (Lofg) | (Lolg)
6.79 Isomenthone 3316 CONFIRMED 5.8 5.1 54 55 53 55 6.0 5.6 5.8 55 0.3 1 Flavorant
1,3Dioxolane- 53951-
7.07 2methanol_2,4dimethyl-Isol 432 MEDIUM 2.7 2.2 2.2 25 2.3 2.6 19 1.7 19 2.2 0.3 4 PG degradant
1,3Dioxolane- 53951-
7.20 2methanol_2,4dimethyl-1so2 432 MEDIUM 1.4 ND ND ND ND ND ND ND ND 14 0.0 4 PG degradant
7.20 Linalool 78_670_ CONFIRMED 1.0 ND ND 0.9 ND 0.9 0.9 0.9 0.9 0.9 0.0 1 Flavorant
7.31 Linalyl acetate 3257 CONFIRMED 1.3 1.0 1.2 13 1.2 12 13 13 1.4 12 0.1 1 Flavorant
7.40 Menthyl acetate 89_548_ CONFIRMED 2.9 2.6 2.8 3.0 2.6 2.8 3.2 3.0 3.1 2.9 0.2 1 Flavorant
Unknown Menthol Related Menthol (Flavorant)
7.50 Comp.(RRT 0.503) NA NA 1.2 2.7 2.1 22 2.0 1.8 1.2 2.2 1.6 1.9 0.5 4 reaction
7.56 1,3-Dioxolane-4-methanol 2.2- | 100- | ~onpirmeD | 130 | 93 | 107 | 115 | 119 | 116 | 76 | 61 | 72 | 99 | 24 4 VG degradant
dimethyl- 79-8
7.68 Ethanone_1-(2-pyridinyl)- 16122—%)_ CONFIRMED 18.2 14.8 155 175 16.5 16.9 18.0 17.3 17.1 16.9 11 1 Flavorant
Unknown Menthol Related Menthol (Flavorant)
7.71 Comp.(RRT 0.523) NA NA 0.9 0.9 0.9 0.9 0.9 0.9 0.9 1.0 1.0 0.9 0.0 4 reaction
778 Terpinen-4-ol 2 | coNFIRMED | 11 | 09 | ND | 10 | ND | 12 | 09 | 09 | ND | 10 | 01 1 Flavorant
. 22047-
7.91 Acetylpyrazine 25.2 CONFIRMED 2.1 ND 1.8 17 ND 2.0 2.0 ND ND 19 0.1 1 Flavorant
8.00 Methyl benzoate 93'358' CONFIRMED | 44 36 ND 26 33 ND 41 41 47 38 07 4 be”i;"gﬁ'd *
8.24 Lavandulol 11288 CONFIRMED 2.3 2.1 2.1 24 21 2.3 2.2 25 2.6 2.3 0.2 1 Flavorant
5-Methyl-2-(1-methylethyl)- 1490- Isomer of menthol
8.20 Cyclohexanol 04-6 CONFIRMED 4.6 3.8 3.8 4.1 3.6 45 4.8 4.4 34 4.1 0.5 1 (Flavorant)
8.21 Pulegone 89_782_ CONFIRMED 1.7 1.6 1.8 2.0 1.8 1.8 2.0 2.0 17 1.8 0.1 1 Flavorant
8.31 Hexadecamethylcyclooctasiloxane 2263 CONFIRMED 1.7 2.2 1.8 1.6 1.8 15 15 15 15 1.7 0.2 3 E&L
8.45 Diethoxydimethylsilane 78_662_ CONFIRMED 4.4 5.1 4.6 4.0 4.2 3.7 3.9 4.2 4.3 43 0.4 3 E&L
8.47 1,3-Dioxolane_4-methyl-2-pentyl- 1459?3_ LOW 2.9 25 2.5 2.9 2.5 2.6 2.0 1.9 ND 25 0.4 4 PG + hexanal
8.47 Terpinyl propionate 80-27- MEDIUM 0.9 ND ND 1.0 ND 0.9 1.0 0.9 0.9 0.9 0.1 1 Flavorant




Table S5

Menthol 3.0% at T=0

GC-MS Characterization of Aerosol Collected Under Non-Intense Puffing Regime from Three Batches of

Batch HJ10PG06B

Batch HJ10PHO6B

Batch HJ10P106B

Library
Retention Compound CAs# | Idenufication Rep-1 | Rep-2 | Rep-3 | Rep-1 | Rep-2 | Rep-3 | Rep-1 | Rep-2 | Rep-3 AVG 1 Stdev Group Rationalization
Time Confidence (Lo/g)
(min) (o/9) | (wofg) | (o/g) | (o/g) | (bo/g) | (kofg) | (bo/o) | (Lofg) | (Lolg)
8.66 Nicotinealdehyde 500- | conFIRMED | 1.0 0.9 ND 0.9 0.9 0.9 1.0 0.9 ND 0.9 0.0 4 demethylation of 3-
22-1 acetylpyridine
9.36 Dipropylene glycol ééos CONFIRMED 46.6 38.0 39.7 441 41.9 434 445 43.2 433 427 2.6 4 2PG - H20
9.46 Benzaldehyde_2,3-dimethyl- 59737_2- MEDIUM 1.6 1.2 ND 1.2 ND 14 15 15 1.4 14 0.2 3 E&L
9.50 Benzyl alcohol 2(1)06 CONFIRMED | 40.0 336 35.0 39.6 36.9 383 39.0 384 38.2 377 21 1 Flavorant
N,2,3-trimethyl-2- 51115-
9.52 isopropylbutamide 67-4 CONFIRMED 78.3 65.7 68.4 74.7 70.5 74.2 76.4 74.6 747 731 4.0 1 Flavorant
9.61 (Z)-beta-damascone 2;’;25 CONFIRMED | 137 11.6 12.3 13.2 12.3 143 14.2 13.6 135 132 0.9 1 Flavorant
9.95 2-(4-methoxyphenyl)-1-pyrroline NA MEDIUM 33 3.4 3.8 3.7 3.8 2.7 3.3 3.7 3.8 35 0.4 4 Nicotine degradant
1053 | NmeyRA-E vyl S-huten-d- | 1998 HIGH 27 | 23 | 24 | 24 | 23 | 25 | 24 | 23 | 22 | 24 | o1 4 Nicotine degradant
10.55 N-Methylanabasine 23385? CONFIRMED 2.0 1.7 1.7 1.9 1.8 1.9 1.9 1.9 1.8 1.8 0.1 4 Nicotine degradant
1055 Phenol oF | coNFRMED | 14 | 11 | 11 | 12 | 12 | 12 | 15 | 14 | 15 | 13 | 02 2 HPHC
11.20 Dihydroxyacetone 96;126' CONFIRMED 1.3 1.2 11 14 11 1.2 1.2 1.2 ND 1.2 0.1 4 Oxidation of glycerol
12.30 Piperonal é;oo CONFIRMED 24 2.0 2.1 24 24 24 25 24 24 2.3 0.2 1 Flavorant
106- VG
12.35 Glyceryl monoacetate 61-6 CONFIRMED 15.8 118 14.2 14.1 15.4 14.3 14.2 14.9 14.9 14.4 11 4 esterification/transest
erification
12.70 3-(1,3-dimethylpyrrol-2- 78210- | conFiRMED | 28 | 29 | 25 | 26 | 23 | 26 | 25 | 20 | 19 | 25 | o3 4 Nicotine degradant
yl)pyridine 38-5
Unknown Nic. Related -
13.57 Comp.(RRT 0.849) NA NA 3.7 43 2.8 7.2 29 ND 33 3.4 5.2 4.1 15 4 Nicotine degradant
Unknown Nic.Related -
13.81 Comp.(RRT 0.923)A NA NA 14 13 14 13 15 1.0 0.9 13 1.3 13 0.2 4 Nicotine degradant
14.31 1,3-Ethoxyethylideneglycerol NA MEDIUM 55 3.9 3.9 49 4.1 1.6 4.0 4.7 4.2 4.1 11 4 VG degradant
1453 p-Dioxane-2,5-dimethanol 1‘115356 CONFIRMED 14.0 11.7 12.6 13.7 13.2 13.7 14.3 136 13.7 134 0.8 4 2V/G dehydration
Unknown Nic.Related icoti
14.60 Comp.(RRT 0.970) NA NA 5.8 3.1 4.0 4.2 4.4 4.8 4.2 4.9 45 4.4 0.7 4 Nicotine degradant
14.66 N-Propylnornicotine 91907 CONFIRMED 13 ND ND ND 1.2 11 13 ND ND 1.2 0.1 4 Nicotine degradant

45-8




Table S5

GC-MS Characterization of Aerosol Collected Under Non-Intense Puffing Regime from Three Batches of

Menthol 3.0% at T=0

L Batch HJ10PG06B Batch HJ10PH06B Batch HJ10PI06B

ibrary

Retention Identification Avg . .
Time Compound CAS # Confidence Rep-1 | Rep-2 | Rep-3 | Rep-1 | Rep-2 | Rep-3 | Rep-1 | Rep-2 | Rep-3 (Lo/g) Stdev | Group Rationalization
(min) (o/9) | (wofg) | (o/g) | (o/g) | (bo/g) | (kofg) | (bo/o) | (Lofg) | (Lolg)
1470 Bis(2,6-hydroxymethyl) dioxane 52;2:? CONFIRMED | 534 | 440 | 465 | 507 | 485 | 513 | 528 | 519 | 502 | 499 | 31 4 2VG dehydration
1472 | Bis@E hydroxlysngzethy') dioxane - 523239 HIGH 394 | 283 | ND | 368 | ND | 487 | 382 | 424 | 338 | 382 | 64 4 2VG dehydration
14.89 B's(z'e'hydr"x}’srg;thy') dioxane - 52;230 HIGH 206 | 240 | 216 | 247 | 248 | 230 | 262 | 204 | 269 | 256 | 27 4 2VG dehydration
15.00 B'S(Z'G'hyd"’x}’srgjthy') dioxane - 5@;230 HIGH 316 | 251 | 275 | 290 | 278 | 267 | 209 | 295 | 285 | 284 | 19 4 2VG dehydration

Unknown Nic.Related L
15.19 Comp.(RRT 1.012) NA NA 35 4.8 35 6.5 2.6 5.0 5.0 34 4.3 43 12 4 Nicotine degradant
15.20 B'S(Z'e'hyd“’xlysrgse‘hy') dioxane - 5:5%230 HIGH 1220 | 1200 | 115 | 116 | 111 | 118 | 120 | 124 | 117 | 115 | 07 4 2VG dehydration
16.80 Hexadecanoic Acid 57:,’10' CONFIRMED | 217 | 100 | 143 | 150 | 1202 | 100 | 7.7 82 | 63 | 115 | 48 3 E&L
17.00 2(beta ”'CO?’;(')’_‘?aace‘a'dehyde NA MEDIUM ND | o9 | ND | 21 | ND | 15 13 | No | ND | 12 | 03 4 Nicotine degradant
1-(beta nicotyrine)propan-2-one 24162
17.50 Yoo i P 42-88- HIGH 56 | 56 | 54 | 62 5.7 67 | 54 | 52 | 48 56 | 05 4 Nicotine degradant
9
1856 2-(beta ”'COt{;')'fg)fce‘a'dEhyde NA MEDIUM 12 1.0 13 17 14 | 20 | 20 | 13 1.2 15 | 04 4 Nicotine degradant
19.08 Caffeine 58'208' CONFIRMED | 155 | 124 | 133 | 144 | 140 | 142 | 151 | 150 | 145 | 142 | 10 1 Flavorant
1-(beta nicotyrine)propan-2-one 24162
19.80 Sy 42-88- HIGH 128 | 128 | 129 | 151 | 145 | 164 | 126 | 131 | 120 | 136 | 14 4 Nicotine degradant
9
Unknown Long Chain Alkane

2253 (RRT 1482) NA NA ND | 170 | ND | ND | ND | ND | ND | ND | ND | 170 | 00 5 NR

a 1-(beta nicotyrine)propan-2-one: 1-(1-methyl-5-(pyridine-3-yl)-1H-pyrrol-2-yl)propan-2-one
a 2-(beta nicotyrine)acetaldehyde: 2-(1-methyl-5-(pyridine-3-yl)-1H-pyrrol-2-yl)acetaldehyde




Table S6

LC-HRMS Characterization of Aerosol Collected Under Intense Puffing Regime from Three Batches of
Menthol 3.0% at T=0

Estimated Amount Lg/g

Rl RRT Name CAS# Confidence Batch HI10PGOGB Batch HIL0PHOGB Batch HI10PI06B AVO Stdey  P-Value  Group Rationalization
[min] Level (Lo/9)
Repl | Rep2 | Rep3 | Repl | Rep2 | Rep3 | Repl | Rep2 | Rep3
unknown PG_VG dehydration of
2.07 0.15 | related compound RRT NA NA 7.8 6.0 8.5 9.3 8.7 7.5 7.5 9.1 9.9 8.3 1.2 1.2E-13 4 PG VG to
0.16° form conjugate
dehydration of
240 | 017 hydroxyacetone 116-09-6 high 105 | 114 | 115 | 128 | 118 | 99 | 119 | 119 | 126 | 116 | 09 3.6E-15 4 gg;g;'i(‘;‘:%/for
PG
284 | 021 4 123-11-5 high 35 | 36 | 39 | 41 | 41 | 35 | 44 | 43 | 48 | 40 | 04 | 28E-15 4 methoxylated
' ' methoxybenzaldehyde ’ ' ' ’ ' ' ’ ' ' ’ ’ ’ benzaldehyde
unknown nicotine nicotine
325 | 024 | related compound RRT NA NA 363 | 317 | 320 | 373 | 376 | 455 | 374 | 323 | 363 | 363 | 4.2 3.0E-04 4 doarad
024 egradant
4.43 0.32 theobromine 83-67-0 high ND 1.9 2.8 3.2 3.0 2.7 3.3 3.2 3.4 2.9 0.5 NA 1 Flavorant
721 | 052 caffeine 58-08-2 confirmed 53 56 55 6.3 6.1 55 6.0 57 6.3 58 0.4 NA 1 Flavorant
1024 | 0.74 2’3'd'2ydr°)‘y”r°py' 3376-59-8 high 289 | 369 | 307 | 583 | 350 | 338 | 423 | 522 | 347 | 402 | 94 15E-12 4 benzoic acid +
enzoate VG
11.58 | 0.84 | N-methylmyosmine 525-74-6 high 182 | 288 | 278 | 317 | 183 | 280 | 194 | 274 | 350 | 261 | 6.1 5.9E-06 4 d’;gf";&gfn
1-(1-methyl-5-
1178 | ogs | (Pyridin-3-yl)-1H- 2416242- high 73 | 62 | 70 | 67 | 73 | 64 | 74 | 76 | 72 | 70 | 05 | 55617 4 nicotine
pyrrol-2-yl)propan-2- 88-9 degradant
one isomer 1
1-(1-methyl-5-
1243 | 090 | (pyridin-3-yl)}-1H- 2416242- high 106 | 92 | 104 | 97 | 103 | 91 | 106 | 123 | 105 | 102 | 07 | 1517 4 nicotine
pyrrol-2-yl)propan-2- 88-9 degradant
one isomer 2
methoxylated,
unknown benzyl oxidized and
13.42 | 0.97 alcohol related NA NA 13.6 15.2 14.9 16.4 15.4 12.8 155 15.3 16.5 15.1 1.2 2.1E-16 4 ring opening
compound RRT 0.97 of benzyl
alcohol
1626 | 118 |  21SOPrOPlY-N,2,3- | o)ppp o0y high 796 | 902 | 887 | 938 | 874 | 741 | 891 | 908 | 992 | 881 | 74 | 74E47 1 flavorant
trimethylbutylbutamide
unknown neryl acetate demethylated
17.75 | 1.28 | related compound RRT NA NA 177 | 130 | 130 | 175 | 165 | 151 | 91 | 134 | 168 | 147 | 28 9.8E-03 4 and oxidized
1.30 neryl acetate
2068 | 150 | (2)-beta-damascone | 23726-92-3 high 275 | 90 | 272 | 288 | 307 | 289 | 205 | 88 | 100 | 223 | 98 8.2E-04 1 flavorant




Table S7

LC-HRMS Characterization of Aerosol Collected Under Non-Intense Puffing Regime from Three Batches of
Menthol 3.0% at T=0

Estimated Amount Lg/g

RT Confidence Avg P- .
[min] RRT Name CAS # Level Batch HJ10PG06B Batch HJ10PH06B Batch HJ10P106B (L0/) Stdev Value Group Rationalization
Rep | Rep Rep Rep Rep Rep Rep Rep Rep
1 2 3 1 2 3 1 2 3
unknown PG_VG .
207 | 015 | related compound RRT | NA NA 11| 71 | 87 | 93 | 108 | 103 | 98 | 97 | 82 9.4 13 | 83 4 dehydration of PG VG
0.16° 15 to form conjugate
116-09- . 8.9E- dehydration of glycerol
241 0.17 hydroxyacetone 6 high 138 11.3 12.8 13.7 135 13.3 141 148 14.6 136 1.0 15 4 and/or oxidation of PG
unknown nicotine 5 1E-
3.27 0.24 | related compound RRT NA NA 36.0 | 325 31.7 33.7 33.2 338 34.4 36.0 334 33.9 14 '02 4 nicotine degradant
0.24
4.23 0.31 theobromine 83-67-0 high 3.9 3.2 3.6 3.8 3.7 3.7 4.0 42 4.1 3.8 0.3 NA 1 Flavorant
7.22 0.52 caffeine 58-08-2 confirmed 6.4 5.1 5.0 5.9 5.7 55 5.9 6.0 5.9 5.7 0.4 1'085' 1 Flavorant
1025 | 074 | %3dihydroxypropyl 3376- high 347 | 278 | 288 | 300 | 348 | 316 | 289 | 362 | 357 | 320 33 | 5B 4 benzoic acid + VG
benzoate 59-8 14
. 525-74- . 9.0E- S
11.57 0.84 N-methylmyosmine 5 high 321 28.8 28.7 29.6 30.9 29.9 18.2 339 28.8 29.0 4.4 04 4 nicotine degradant
1-(1-methyl-5-
(pyridin-3-yl)-1H- 241624 . 6.2E- i
11.78 0.85 pyrrol-2-yl)propan-2- 2.88.9 high 6.9 6.9 6.8 8.0 7.6 85 6.4 6.8 6.2 7.1 0.8 15 4 nicotine degradant
one isomer 1
1-(1-methyl-5-
1244 | 090 | (Pyridin-3-yl-1H- 1 241624 high 105 | 103 | 113 | 126 | 122 | 140 | 105 | 116 | 105 | 115 | 12 | %6F 4 nicotine degradant
pyrrol-2-yl)propan-2- 2-88-9 16
one isomer 2
unknown benzyl 3.0E- methoxylated, oxidized
13.43 0.97 alcohol related NA NA 16.2 12.9 14.1 15.4 15.0 14.9 15.7 16.4 15.4 15.1 11 ) 4 and ring opening of
15
compound RRT 0.97 benzyl alcohol
2-isoproply-N, 2, 3- 51115- . 1.5E-
16.27 1.18 trimethylbutylbutamide 67-4 high 97.4 78.5 86.9 924 88.7 93.1 93.7 97.5 94.5 914 6.0 14 1 Flavorant
unknown neryl acetate
17.96 | 1.30 | related compound RRT | NA NA 483 | 399 | 501 | 523 | 545 | 531 | 553 | 557 | 522 | 513 | 49 1'5’55 4 ‘?g.meéhy'ateld and
1.30 oxidized neryl acetate
23726- ) 5.9E-
20.69 1.50 (Z)-beta-damascone 92.3 high 317 | 359 254 333 316 31.0 305 328 7.5 28.8 8.5 02 1 Flavorant




Table S8

GC-MS Characterization of Aerosol Collected Under Intense Puffing Regime from Three Batches of Menthol 5.0%

at T=0
R'-itb’i_ry dentificati Batch HH26PGO6A Batch HH26PHOBA Batch HH26PI06A A

etention entification vg L

Time Compound CAS# Confidence Rep-1 Rep2| Rep-3| Rep-1| Rep2 | Rep-3 | Rep-L | Rep-2 | Rep-3 | (igfg) Stdev | Group Rationalization

(min) (lo/g) | (/)| (Lo/g) | (Lo/g) | (wo/g) | (ofg) | (ko/g) | (Lo/9) | (Lolg)

3.62 Decamethy:gﬁgfg"tas"OXa”e 541-02-6 | CONFIRMED | 4.1 6.7 91 85 | 122 | 99 | 102 | 115 | 128 | 94 | 28 3 E&L

3.92 Unknown (RRT 0.262) NA NA 35 34 3.6 3.2 3.0 2.7 3.2 33 2.7 3.2 0.3 5 NR

4.08 Pyridine 110-86-1 | CONFIRMED 0.9 1.0 1.8 1.6 1.2 1.0 0.9 1.6 1.0 1.2 0.3 1 Flavorant

5.04 Hydroxyacetone 116-09-6 | CONFIRMED | 8.6 98 | 126 | 93 8.4 8.4 90 | 121 | 96 9.8 15 4 dehydration of glycerol and/or

oxidation of PG
1- hydrolysis of E&L source
5.61 ((ethoxydimethylsilyl)oxy)propan- NA MEDIUM 33 35 4.0 35 3.7 35 3.4 3.7 3.6 3.6 0.2 4 compound (such as
2-ol dodecamethylcyclohexasiloxane)
2- hydrolysis of E&L source
5.94 ((ethoxydimethyIsilyl)oxy)propan- NA MEDIUM 1.7 17 21 18 1.8 1.9 1.6 18 17 1.8 0.1 4 compound (such as
1-ol dodecamethylcyclohexasiloxane)

6.50 Acetic acid 64-19-7 CONFIRMED 8.6 16.0 12.4 9.8 8.7 10.1 10.7 9.8 9.1 10.6 2.3 1 Flavorant

6.63 Menthone 89-80-5 CONFIRMED 155 17.2 17.9 17.7 15.4 16.9 16.6 185 16.9 16.9 1.0 4 oxidized menthol

6.70 Menthofuran 494-90-6 | CONFIRMED 0.9 0.9 0.9 1.0 0.8 0.9 1.0 1.0 1.0 0.9 0.1 1 Flavorant

6.79 Isomenthone 491-07-6 | CONFIRMED 5.8 6.4 6.7 6.6 5.8 6.3 6.1 6.9 6.4 6.3 0.4 1 Flavorant

1,3Dioxolane- 53951-
7.07 2methanol_2,4dimethyl-Isol 432 MEDIUM 3.0 3.7 3.2 6.5 5.9 6.5 5.8 6.3 6.0 52 15 4 PG degradant
1,3Dioxolane- 53951-

7.20 2methanol_2,Adimethyl-lso2 43-2 MEDIUM 1.3 1.7 15 3.3 3.1 3.6 2.8 3.1 2.9 2.6 0.9 4 PG degradant

7.20 Linalool 78-70-6 CONFIRMED 0.9 0.9 0.9 0.9 0.9 0.9 0.9 11 0.9 0.9 0.1 1 Flavorant

7.31 Linalyl acetate 115-95-7 | CONFIRMED 11 12 13 13 11 12 1.4 15 13 1.3 0.1 1 Flavorant

7.40 Menthyl acetate 89-48-5 CONFIRMED 33 3.8 3.9 34 29 3.2 3.0 3.4 3.2 33 0.3 1 Flavorant

7.42 Isopulegol 89-79-2 CONFIRMED 23 2.7 2.7 2.6 24 25 26 2.8 2.6 2.6 0.2 4 reduction of isopulegone

Unknown Menthol Related i

7.50 Comp.(RRT 0.503) NA NA 2.8 22 24 13 15 2.0 2.3 2.3 2.3 2.1 0.5 4 Menthol (Flavorant) reaction
7.56 1*3'D'°X°'Z?§1':t'h";f_than°'—2*2' 100-79-8 | CONFIRMED | 121 | 120 | 104 | 701 | 578 | 754 | 682 | 255 | 235 | 395 | 278 | 4 VG degradant

7.68 Ethanone_1-(2-pyridinyl)- 1122_62_ CONFIRMED 16.2 185 18.2 159 13.9 15.7 16.7 18.7 17.0 16.7 15 1 Flavorant

7.64 Unknown Siloxane (RRT 0.515) NA NA 0.8 11 11 1.0 0.9 11 0.9 1.0 1.0 1.0 0.1 3 E&L

7.78 Terpinen-4-ol 562-74-3 | CONFIRMED 0.7 ND 1.0 0.8 ND 0.8 1.0 ND 0.8 0.9 0.1 1 Flavorant




Table S8 GC-MS Characterization of Aerosol Collected Under Intense Puffing Regime from Three Batches of Menthol 5.0%

at T=0
R'-itb’i_ry dentificati Batch HH26PGOBA Batch HH26PHOBA Batch HH26PI06A A
etention entitication \'s} . .
Time Compound CAS# Confidence Rep-1 Rep2| Rep-3| Rep-1| Rep2 | Rep-3 | Rep-L | Rep-2 | Rep-3 | (igfg) Stdev | Group Rationalization
(min) (ho/g) | (no/g) | (bo/9) | (o/g) | (ko/g) | (Hofg) | (bolg) | (pofg) | (H9/g)
7.91 Acetylpyrazine 222427 " | CONFIRMED | ND 23 2.0 2.0 18 2.0 18 2.0 1.9 2.0 02 1 Flavorant
7.97 Unknown Siloxane (RRT 0.532) NA NA ND ND 0.7 ND ND ND ND 08 ND 07 0.0 3 E&L
8.00 Methyl benzoate 93-58-3 CONFIRMED 8.7 6.7 125 8.1 6.4 55 6.2 12.1 7.1 8.1 25 4 benzoic acid + MeOH
8.09 Unknown Siloxane (RRT 0.540) NA NA ND 16 ND ND ND ND ND ND ND 16 0.0 3 E&L
8.12 Unknown Siloxane (RRT 0.542) NA NA 08 08 ND 1.0 13 11 ND 23 0.9 12 05 3 E&L
8.24 Lavandulol 498-16-8 | CONFIRMED | 17 2.0 17 18 16 17 17 ND 2.0 18 0.2 1 Flavorant
8.20 5-Methyl-2-(L-methylethyl)- 1490-04- | coNFIRMED | 379 | 502 | 473 | 412 | 386 | 39 | 433 | 505 | 48 | 44 | 05 1 Isomer of menthol (Flavorant)
Cyclohexanol 6
8.20 Acetophenone 98-86-2 | CONFIRMED | ND ND 1.0 ND ND ND ND 11 1.0 11 0.1 5 NR
8.21 Pulegone 89-82-7 | CONFIRMED | 18 1.9 2.1 1.9 17 18 1.9 2.0 1.9 19 0.1 1 Flavorant
8.45 Diethoxydimethylsilane 78-62-6 | CONFIRMED | 162 | 150 | 177 | 171 | 186 | 200 | 168 | 175 | 178 | 174 14 3 E&L
8.47 1,3-Dioxolane_4-methyl-2-pentyl- 1593'49' LOW 2.5 2.7 2.9 7.4 6.4 7.1 6.3 7.0 6.7 55 2.1 4 PG + hexanal
8.47 Terpinyl propionate 80-27-3 MEDIUM ND 0.8 0.8 0.8 ND 0.7 0.8 0.9 0.7 0.8 0.1 1 Flavorant
8.66 Nicotinealdehyde 500-22-1 | CONFIRMED | 15 15 17 15 14 15 15 17 16 15 0.1 4 demethylation of 3-
acetylpyridine
8.80 Piperitone 89-81-6 CONFIRMED ND 0.8 ND ND ND ND ND 0.7 ND 0.7 0.0 1 Flavorant
9.36 Dipropylene glycol 110-98-5 | CONFIRMED | 409 | 480 | 453 | 447 | 404 | 432 | 437 | 484 | 443 | 443 27 4 PG degradant
9.46 Benzaldehyde_2,3-dimethyl- 5773'93' MEDIUM 1.0 15 1.8 ND 11 ND 15 1.8 15 15 03 3 E&L
9.50 Benzyl alcohol 100-51-6 | CONFIRMED 35.7 43.3 39.9 39.7 35.8 39.3 40.9 443 41.2 40.0 29 1 Flavorant
952 N.2,3-trimethyl-2- SLUS- | coNFIRMED | 686 | 813 | 756 | 738 | 663 | 722 | 739 | 802 | 738 | 740 | 48 1 Flavorant
isopropylbutamide 67-4
9.61 (2)-beta-Damascone 2;27?3 CONFIRMED 131 15.0 15.1 16.0 12.8 13.9 14.7 15.3 145 145 11 1 Flavorant
9.95 2-(4-methoxyphenyl)-1-pyrroline NA MEDIUM 4.4 4.1 4.8 4.2 4.6 4.7 4.3 5.4 5.3 4.6 0.5 4 Nicotine degradant
Unknown Nic.Related -
10.11 Comp.(RRT 0.670) NA NA 0.7 11 0.9 0.8 0.9 13 0.9 1.0 0.9 0.9 0.2 4 Nicotine degradant
1053 N'methy"4'(36;%::23")'3'*’“9”'1' 123?05' HIGH 41 | 52 | 47 | 48 | 40 | 46 | 51 | 57 | 51 | 48 | 05 4 Nicotine degradant




Table S8

GC-MS Characterization of Aerosol Collected Under Intense Puffing Regime from Three Batches of Menthol 5.0%

atT=0
R'-itb’i_ry dentificati Batch HH26PGO6A Batch HH26PHOBA Batch HH26PI06A A
etention entitication \'s} . .
Time Compound CAS# Confidence Rep-1 Rep2| Rep-3| Rep-1| Rep2 | Rep-3 | Rep-L | Rep-2 | Rep-3 | (igfg) Stdev | Group Rationalization
(min) (ho/g) | (no/g) | (bo/9) | (o/g) | (ko/g) | (Hofg) | (bolg) | (pofg) | (H9/g)
10.55 N-Methylanabasine 23285? CONFIRMED 2.8 3.1 3.2 3.0 29 2.9 3.2 3.6 3.2 31 0.2 4 Nicotine degradant
10.55 Phenol 108-95-2 | CONFIRMED | 2.0 2.1 22 1.8 1.9 16 18 23 17 1.9 02 2 HPHC
11.20 Dihyrdoxyacetone 96-26-4 CONFIRMED 1.2 14 14 1.4 1.2 11 1.3 14 1.0 1.3 0.1 4 oxidation of glycerol
Unknown Nic.Related icoti
11.58 CompRRT 0.777) NA NA ND 07 ND ND ND ND 08 08 07 038 0.1 4 Nicotine degradant
12.30 Piperonal 120-57-0 | CONFIRMED | 1.7 2.0 19 17 15 16 25 2.8 25 2.0 05 1 Flavorant
12.35 Glyceryl monoacetate 106-61-6 | CONFIRMED 33.8 437 449 13.9 13.6 13.2 20.9 25.6 20.8 25.6 125 4 - VG -
esterification/transesterification
12.70 3-(1,3-dimethylpyrrol-2- 78210- | CONFIRMED | 4.7 48 57 45 44 46 48 5.6 48 49 05 4 Nicotine degradant
yl)pyridine 38-5
Unknown Nic. Related icoti
1357 Comp(RRT 0.849) NA NA ND 3.1 21 7.8 44 42 40 40 34 41 17 4 Nicotine degradant
13.90 3-(1,3-dimethylpyrrol-2- 78210- HIGH 14 14 15 17 16 2.0 23 19 17 17 0.3 4 Nicotine degradant
yl)pyridine Iso 38-5
14.31 1,3-Ethoxyethylideneglycerol NA MEDIUM 3.2 3.8 4.6 6.9 6.8 7.3 6.5 7.2 6.3 5.9 1.6 4 VG degradant
14.41 Unknown Nic. Related Comp. NA NA ND | ND | ND | ND ND 12 0.8 ND 11 1.0 0.2 4 Nicotine degradant
(RRT 0.956)
1453 p-Dioxane-2,5-dimethanol 1‘112:7’:' CONFIRMED | 157 | 187 | 167 | 138 | 128 | 119 | 146 | 161 | 148 | 150 | 21 4 2VG dehydration
Unknown Nic.Related -
14.60 Comp.(RRT 0.970) NA NA 3.2 34 25 6.6 6.4 7.2 5.7 5.7 6.2 5.2 1.7 4 Nicotine degradant
14.66 N-Propylnornicotine 9[1120; CONFIRMED 2.3 2.6 2.4 2.3 2.0 2.3 3.6 4.0 35 2.8 0.7 4 Nicotine degradant
14.70 Bis(2,6-hydroxymethyl) dioxane sgé_zg- CONFIRMED | 631 | 755 | 694 | 492 | 462 | 478 | 547 | 591 | 555 | 57.8 | 100 4 2VG dehydration
172 | BSE@6 hydroxly;g;thy') dioxane - 523_25- HIGH ND | ND | ND | ND | 63 | ND | 86 | ND | ND | 75 | 17 4 2VG dehydration
1489 | BiS@6 hydrox?'s';‘;thy') dioxane - sg;_zé)- HIGH 562 | 683 | 597 | 330 | 469 | 200 | 899 | 857 | 676 | 596 | 211 | 4 2VG dehydration
15.00 B'S(Z'G'hydmxgjthy') dioxane - R HIGH 368 | 441 | 414 | 204 | 273 | 216 | 315 | 342 | ND | 333 | 74 4 2VG dehydration
Unknown Nic.Related —_—
15.19 Comp.(RRT 1.012) NA NA 26 ND 56 53 52 42 32 43 44 44 1.0 4 Nicotine degradant
15.20 B'S(Z'G'hydmx?g‘sethy') dioxane - 52;_2;)- HIGH 135 | 160 | 140 | 130 | 108 | 121 | 129 | 146 | 137 | 134 | 15 4 2VG dehydration
15.88 N-MethyInicotinamide 114-33-0 | CONFIRMED 0.8 ND 0.7 ND 2.0 ND ND ND ND 1.2 0.7 4 Nicotine degradant
16.80 Hexadecanoic Acid 57-10-3 | CONFIRMED | 23 47 26 2.1 26 25 22 3.2 2.0 27 038 3 E&L




Table S8 GC-MS Characterization of Aerosol Collected Under Intense Puffing Regime from Three Batches of Menthol 5.0%

at T=0
R'-itb’i_ry dentificati Batch HH26PGO6A Batch HH26PHO6A Batch HH26PI106A A
etention entification \'s} . i
Time Compound CAS# Confidence Rep-1 Rep2| Rep-3| Rep-1| Rep2 | Rep-3 | Rep-L | Rep-2 | Rep-3 | (igfg) Stdev | Group Rationalization
(min) (bo/9) | (oig)| (bo/e) | (o/g) | (hofg) | (Lofg) | (bo/g) | (bofg) | (Lo/g)
16.84 Unknown (RRT 1.132) NA NA 09 | 10 | 11 | 09 | 08 | 10 | 09 | 12 | 09 | 10 | 01 5 NR
1700 | e ”'COt}'s'(')'ji)aacem'dehyde NA MEDIUM 16 | 26 | 48 | 20 | 23 | 23 | 17 | 21 | 22 | 24 | 10 4 Nicotine degradant
1750 | Lo ”'Coﬁggrlel)fmpa”'z")”e 2 onz HIGH 107 | 104 | 209 | 104 | 101 | 101 | 111 | 126 | 110 | 108 | 08 4 Nicotine degradant
17.59 Unknown (RRT 1.175) NA NA 18 | ND | 21 | 16 | 13 | 14 | 15 | 21 | ND | 17 | 00 5 NR
17.70 N-Formylnornicotine 3002_81_ CONFIRMED ND 0.9 0.7 ND 0.7 ND ND ND 0.9 0.8 0.1 4 Nicotine degradant
Unknown Nic. Related Comp. -
18.76 (RRT 1.246) NA NA 10 | 20 | 28 | 14 | 11 | 11 | 09 | 10 | 10 | 14 | 06 4 Nicotine degradant
19.08 Caffeine 58082 | CONFIRMED | 130 | 158 | 145 | 147 | 131 | 140 | 140 | 154 | 144 | 143 | 09 1 Flavorant
1080 | e ”'COQI’S:';IZ)EWD""”'Z"’”E 2oae HIGH 247 | 241 | 249 | 243 | 229 | 231 | 260 | 282 | 247 | 248 | 16 4 Nicotine degradant

a 1-(beta nicotyrine)propan-2-one: 1-(1-methyl-5-(pyridine-3-yl)-1H-pyrrol-2-yl)propan-2-one
a 2-(beta nicotyrine)acetaldehyde: 2-(1-methyl-5-(pyridine-3-yl)-1H-pyrrol-2-yl)acetaldehyde
NR = Not Rationalized

Table S9 GC-MS Characterization of Aerosol Collected Under Non-Intense Puffing Regime from Three Batches of
Menthol 5.0% at T=0

Library Batch HH26PGO6A Batch HH26PHO6A Batch HH26PI06A
Retenti Identificati A . I
ell_eirr:]leon Compound CAS # Ce(?n;ildcean:;n Rep-1 Rep-2 Rep-3 Rep-1 Rep-2 Rep-3 Rep-1 Rep-2 Rep-3 (m\llg) Stdev Group Rationalization
(min) (bo/g) | (wofe) | (kofe) | (kofe) | (kofe) | (wlg) | (kofg) | (Lofg) | (Lofg)
Decamethylcycl
3.62 opentasiloxane 541-02-6 CONFIRMED 12.9 10.5 8.7 9.1 7.6 8.9 9.9 115 9.4 9.8 1.6 3 E&L
Isomer 2
4.08 Pyridine 110-86-1 CONFIRMED 14 1.2 14 ND 1.2 ND 2.0 15 ND 14 0.3 1 Flavorant
414 1,8-Cineole 470-82-6 HIGH ND ND ND ND 0.7 ND 0.7 ND ND 0.7 0.0 1 Flavorant
dehydration of
5.04 Hydroxyacetone 116-09-6 CONFIRMED 8.9 8.7 10.8 9.0 11.1 9.6 10.7 8.3 8.3 9.5 11 4 glycerol and/or
oxidation of PG
1- hydrolysis of E&L
((ethoxydimeth source compound
5.61 Sthoxy! Y NA MEDIUM ND ND ND ND ND ND ND 0.7 ND 0.7 0.0 4 (such as
Isilyl)oxy)propa
dodecamethylcycloh
n-2-ol ;
exasiloxane)




Table S9

GC-MS Characterization of Aerosol Collected Under Non-Intense Puffing Regime from Three Batches of
Menthol 5.0% at T=0

Batch HH26PGO6A

Batch HH26PHO6A

Batch HH26PI06A

Library
R i | ificati A . N
e_lt_?rr:éon Compound CAS # ?:e;r:;l:jiar::;n Rep-1 Rep-2 Rep-3 Rep-1 Rep-2 Rep-3 Rep-1 Rep-2 Rep-3 (nglg) Stdev Group Rationalization
(min) (ol9) | (ofo) | (o/g) | (oig) | (olo) (o/g) (ofg) | (ko/g) | (olg)
6.50 Acetic acid 64-19-7 CONFIRMED 14.1 9.2 6.2 ND 6.7 8.5 7.4 7.6 ND 8.5 2.6 1 Flavorant
6.63 Menthone 89-80-5 CONFIRMED 16.3 16.5 18.0 16.6 171 16.7 195 16.4 14.8 16.9 13 4 oxidized menthol
6.70 Menthofuran 494-90-6 CONFIRMED 0.8 0.7 0.8 0.7 ND 0.7 0.9 0.7 ND 0.8 0.1 1 Flavorant
6.79 Isomenthone 491-07-6 CONFIRMED 6.3 6.2 6.9 6.3 6.4 6.2 7.4 6.1 5.6 6.4 0.5 1 Flavorant
1,3Dioxolane- 53051.43-
7.07 2methanol_2,4di 5 MEDIUM 34 34 3.7 6.5 6.9 6.8 7.1 6.0 5.2 54 1.6 4 PG degradant
methyl-1sol
1,3Dioxolane- 53951-43-
7.20 2methanol_2,4di 2 MEDIUM 1.6 1.6 1.8 3.1 34 35 3.6 29 2.6 2.7 0.8 4 PG degradant
methyl-1s02
7.20 Linalool 78-70-6 CONFIRMED 0.9 1.0 11 1.0 1.0 0.9 1.2 0.9 0.9 1.0 0.1 1 Flavorant
7.31 Linalyl acetate 115-95-7 CONFIRMED 1.2 11 1.2 11 1.2 1.2 14 1.2 11 1.2 0.1 1 Flavorant
7.40 Menthy! acetate 89-48-5 CONFIRMED 3.9 4.1 4.4 3.0 3.1 2.9 3.6 3.0 2.6 34 0.6 1 Flavorant
7.42 Isopulegol 89-79-2 | CONFIRMED | 25 25 29 26 2.7 26 31 26 22 26 03 4 reduction of
isopulegone
1,3-Dioxolane-
7.56 4-methanol_2,2- 100-79-8 CONFIRMED 52.4 58.0 60.9 59.1 56.6 60.2 745 47 54.7 57.9 8.0 4 VG degradant
dimethyl-
7.68 E“;i??d”ii;llj.(z' 1122-629 | CONFIRMED | 172 | 172 | 190 | 156 | 156 15.2 194 | 163 | 145 | 167 17 1 Flavorant
7.78 Terpinen-4-ol 562-74-3 CONFIRMED 0.8 ND 0.9 0.8 0.9 0.8 1.0 0.8 ND 0.9 0.1 1 Flavorant
. 22047-25-
7.91 Acetylpyrazine 2 CONFIRMED 2.0 2.1 2.6 2.0 2.0 1.9 23 1.9 1.7 2.0 0.3 1 Flavorant
8.00 Methyl benzoate | 93-58-3 | CONFIRMED | 5.2 41 6.2 46 43 57 7.3 40 41 5.0 11 4 be”i;;%aﬁ'd *
8.24 Lavandulol 498-16-8 CONFIRMED 1.8 15 1.7 11 1.7 1.6 2.0 15 15 1.6 0.2 1 Flavorant
5-Methyl-2-(1- Isomer of menthol
8.20 methylethyl)- 1490-04-6 CONFIRMED 4.1 45 3.7 4.0 3.9 4.1 5.3 4.1 3.3 4.1 0.5 1
(Flavorant)
Cyclohexanol
8.21 Pulegone 89-82-7 CONFIRMED 14 1.4 24 24 14 14 1.7 1.4 19 1.7 0.4 1 Flavorant




Table S9

GC-MS Characterization of Aerosol Collected Under Non-Intense Puffing Regime from Three Batches of
Menthol 5.0% at T=0

Batch HH26PGO6A

Batch HH26PHO6A

Batch HH26PI06A

Library
Re_lt_ei:rr;]téon Compound CAS # Ic(i:e;r?f:jt;e:;r:;n Rep-1 Rep-2 Rep-3 Rep-1 Rep-2 Rep-3 Rep-1 Rep-2 Rep-3 (fgvlg) Stdev Group Rationalization
(min) (ofg) | (olg) | (ofg) | (oig) | (o/g) (hg/g) (o/g) | (oig) | (o/g)
1,3-
8.47 D'rf])e‘;’r:irl‘fz—_“' 1599-49-1 Low ND ND ND 7.2 7.3 7.1 7.2 6.3 5.4 6.7 0.7 4 PG + hexanal
pentyl-
Terpinyl
8.47 : 80-27-3 MEDIUM 0.7 0.9 0.8 0.7 0.7 ND 0.8 0.7 ND 0.8 0.1 1 Flavorant
propionate
goo | \icotinealdehyd | 550201 | CONFIRMED | 15 15 17 14 15 16 16 15 13 15 01 4 | demethylation of 3-
e acetylpyridine
Unknown Nic.
Related .
8.66 NA NA ND ND ND 15 1.9 ND 18 1.6 ND 1.7 0.2 4 Nicotine degradant
Comp. (RRT
0.575)
8.80 Piperitone 89-81-6 CONFIRMED ND ND 0.7 ND 0.7 ND 0.7 0.7 ND 0.7 0.0 1 Flavorant
9.40 beta- 23726-93- | CONFIRMED 32 3.3 3.6 3.2 33 33 41 3.4 2.8 3.4 0.3 1 Flavorant
Damascenone 4
N,2,3-trimethyl-
2- 51115-67-
9.52 . . CONFIRMED 734 75.7 81.0 717 75.1 73.3 88.3 73.3 63.3 75.0 6.8 1 Flavorant
isopropylbutami 4
de
9.61 (2)-beta- 28726:92- | CONFIRMED 36.1 339 314 32.9 33.0 34.3 375 32.3 23.6 32.8 3.9 1 Flavorant
Damascone 3
2-(4-
9.95 methoxyphenyl) NA MEDIUM 34 4.3 3.8 3.8 3.9 4.0 4.5 4.2 35 3.9 0.4 4 Nicotine degradant
-1-pyrroline
Unknown Nic.
9.99 Related Comp. NA NA 3.6 4.0 4.1 3.8 ND ND ND 4.1 3.1 3.8 0.4 4 Nicotine degradant
(RRT 0.663)
Unknown
1011 Nic.Related NA NA ND ND 0.9 ND 0.7 ND 0.9 0.8 ND 08 01 4 Nicotine degradant
Comp.(RRT
0.670)
N-methyl-4-(3- 15585-43-
10.53 pyridyl)-3- 0 HIGH 4.4 4.8 4.9 43 4.7 44 6.1 4.9 44 4.8 0.6 4 Nicotine degradant
buten-1-amine
N- 24380-92-
10.55 Methylanabasin 5 CONFIRMED 2.8 29 3.0 2.7 2.8 2.8 3.9 29 2.6 29 0.4 4 Nicotine degradant
e
10.55 Phenol 108-95-2 CONFIRMED ND ND 14 ND ND ND 1.7 ND ND 1.6 0.2 2 HPHC




Table S9

GC-MS Characterization of Aerosol Collected Under Non-Intense Puffing Regime from Three Batches of
Menthol 5.0% at T=0

Batch HH26PGO6A

Batch HH26PHO6A

Batch HH26PI06A

Library
Re_lt_?rr:éon Compound CAS # |C(i:e(;‘lr:IfT:j(;ar;[::(;n Rep-1 Rep-2 Rep-3 Rep-1 Rep-2 Rep-3 Rep-1 Rep-2 Rep-3 (fgvlg) Stdev Group Rationalization
(min) (ofg) | (olg) | (ofg) | (oig) | (o/g) (hg/g) (o/g) | (oig) | (o/g)
Unknown Nic.
10.60 Related Comp. NA NA ND 0.8 0.9 0.7 0.7 0.9 ND ND ND 0.8 0.1 4 Nicotine degradant
(RRT 0.708)
Unknown Nic.
11.10 Related Comp. NA NA 5.0 4.7 3.2 4.1 2.3 54 4.0 4.4 2.8 4.0 1.0 4 Nicotine degradant
(RRT 0.727)
Unknown
11.58 Nic.Related NA NA ND ND ND ND ND ND 0.9 0.8 ND 08 0.1 4 Nicotine degradant
Comp.(RRT
0.777)
12.30 Piperonal 120-57-0 CONFIRMED 1.8 1.8 2.0 1.6 1.7 1.6 2.9 2.3 2.0 2.0 0.4 1 Flavorant
Unknown Nic
Related .
12.70 NA NA 0.7 ND ND ND ND ND ND ND ND 0.7 0.0 4 Nicotine degradant
Comp.(RRT
0.840)
3-(L3- 78210-38-
12.70 dimethylpyrrol- 5 CONFIRMED 4.9 4.3 4.9 4.2 4.4 5.1 4.7 4.2 3.8 45 0.4 4 Nicotine degradant
2-yl)pyridine
propionic acid to
12.76 Propanedioic |, g, 5 LOW 29.8 317 333 ND ND ND ND ND ND 316 17 4 hydroxypropionic
acid acid, followed by
oxidation
Unknown Nic.
12.89 Reated Comp. NA NA 4.2 49 5.7 7.3 7.8 7.6 8.8 7.0 5.6 6.6 15 4 Nicotine degradant
(RRT 0.855)
Unknown Nic.
Related .
13.57 NA NA ND 29 ND 35 4.1 4.4 4.7 3.8 3.2 3.8 0.7 4 Nicotine degradant
Comp.(RRT
0.849)
(L3 78210-38-
13.90 dimethylpyrrol- 5 HIGH 35 3.2 3.6 3.3 3.3 4.3 4.3 3.6 3.3 3.6 0.4 4 Nicotine degradant
2-yl)pyridine Iso
2- L
13.99 hydroxypropyl | °>'°€684 | conFiRMED | 110 113 126 126 135 136 16.1 135 118 12.9 15 4 benzoic acid with
3 alcohol esterification
benzoate
1,3-
14.31 Ethoxyethyliden NA MEDIUM 2.6 25 ND 55 53 5.8 6.2 5.0 4.2 4.6 14 4 VG degradant
eglycerol
1453 p-Dioxane-25- | 14236-12- | con\pipMED | 177 186 173 127 134 13.1 17.0 141 124 15.1 24 4 2VG dehydration
dimethanol 5
14.60 Unknown NA NA 25 34 4.0 55 52 5.6 5.8 47 46 46 11 4 Nicotine degradant
Nic.Related




Table S9

GC-MS Characterization of Aerosol Collected Under Non-Intense Puffing Regime from Three Batches of
Menthol 5.0% at T=0

Batch HH26PGO6A

Batch HH26PHO6A

Batch HH26PI06A

Library
Re_lt_?rr:éon Compound CAS # |C(i:e(;‘lr:IfT:j(;ar;[::(;n Rep-1 Rep-2 Rep-3 Rep-1 Rep-2 Rep-3 Rep-1 Rep-2 Rep-3 (fgvlg) Stdev Group Rationalization
(min) (ho/g) | (ofe) | (ofg) | (koig) | (Lolo) (ro/9) (hofg) | (ofe) | (o/g)
Comp.(RRT
0.970)
N- 91907-45-
14.66 Propylnornicoti 8 CONFIRMED 2.8 2.9 3.0 2.6 2.6 29 4.7 3.9 3.2 3.2 0.7 4 Nicotine degradant
ne
Bis(26- 54120-69-
14.70 hydroxymethyl) 3 CONFIRMED 63.0 46.6 45.9 31.3 315 32.3 63.2 51.0 45.2 45.6 124 4 2VG dehydration
dioxane
Bis(2.6 54120-69-
14.89 hydroxymethyl) 3 HIGH 30.3 317 33.9 219 225 23.0 29.9 23.3 156.3 414 43.3 4 2VG dehydration
dioxane - 1s03
Bis(26- 54120-60-
15.00 hydroxymethyl) 3 HIGH 36.1 40.5 39.1 25.7 28.0 26.8 42.1 29.9 27.0 32.8 6.6 4 2V G dehydration
dioxane - 1so4
Unknown
15.19 Nic Related NA NA 21 13 ND 43 40 41 45 33 33 33 11 4 Nicotine degradant
Comp.(RRT
1.012)
Bis(26- 54120-69-
15.20 hydroxymethyl) 3 HIGH 12.2 185 134 10.0 10.7 10.0 13.7 111 9.8 121 2.8 4 2VG dehydration
dioxane - Iso5
Unknown Nic.
16.50 Related Comp. NA NA 2.0 1.9 35 ND 2.0 1.4 2.0 1.8 ND 2.1 0.6 4 Nicotine degradant
(RRT 1.098)
16.56 U"k"lOE‘%RRT NA NA ND ND ND ND ND ND ND ND 13 13 0.0 5 NR
16.80 Hexfifgno'c 57-10-3 | CONFIRMED | 6.0 3.8 26 30 2.9 33 42 3.2 18 3.4 1.2 3 E&L
2-(beta
17.00 nicotyrine)acetal NA MEDIUM 0.9 ND 1.6 0.8 74 0.7 1.2 ND 29 2.2 2.4 4 Nicotine degradant
dehyde Iso-1?2
Phenol_2-(1- Phenylethanol (from
17.36 — 4237-44-9 CONFIRMED 1.0 14 ND ND 0.9 ND ND ND ND 1.1 0.3 4 phenylethyl acetate )
phenylethyl)-
+ phenol
L-(beta 2416242-
17.50 nicotyrine)propa 88-9 HIGH 9.1 8.8 9.9 8.6 9.0 121 10.7 9.3 9.0 9.6 11 4 Nicotine degradant
n-2-one Iso-1?
18.60 ocmgsicjno'c 57114 | CONFIRMED | ND 2.0 21 25 ND 26 1.0 ND ND 2.0 0.6 3 E&L
Unknown Nic.
18.76 Related Comp. NA NA 2.0 1.7 3.4 2.0 6.4 1.2 1.8 3.6 2.2 2.7 1.6 4 Nicotine degradant
(RRT 1.246)




Table S9 GC-MS Characterization of Aerosol Collected Under Non-Intense Puffing Regime from Three Batches of
Menthol 5.0% at T=0
. Batch HH26PGO6A Batch HH26PHO6A Batch HH26PI106A
Library
Re_lt_ei:rr:]téon Compound CAS # Ic(i:e;r?f:jt;e:;r:;n Rep-1 Rep-2 Rep-3 Rep-1 Rep-2 Rep-3 Rep-1 Rep-2 Rep-3 (fgvlg) Stdev Group Rationalization
(min) (ofg) | (olg) | (ofg) | (oig) | (o/g) (hg/g) (o/g) | (oig) | (o/g)
19.08 Caffeine 58-08-2 CONFIRMED 12.9 14.4 14.1 13.1 14.0 13.6 16.2 12.8 11.7 13.6 1.3 1 Flavorant
10,80 _ Lbeta 2416242- .
. nicotyrine)propa 88-9 HIGH 21.0 21.3 24.0 214 21.7 26.0 25.7 224 21.6 22.8 2.0 4 Nicotine degradant
n-2-one 1s0-2°

2 1-(beta nicotyrine)propan-2-one: 1-(1-methyl-5-(pyridine-3-yl)-1H-pyrrol-2-yl)propan-2-one
a 2-(beta nicotyrine)acetaldehyde: 2-(1-methyl-5-(pyridine-3-yl)-1H-pyrrol-2-yl)acetaldehyde
NR = Not Rationalized

Table S10  LC-HRMS Characterization of Aerosol Collected Under Intense Puffing Regime from Three Batches of Menthol
5.0% at T=0
Estimated Amount Lg/g
RT | rrT Name CAS# Confidence Batch HH26PGOBA Batch HH26PHOBA Batch HH26PI06A AVO | Stdey | P-value | Group | Rationalization
[min] Level (o/g)
Repl | Rep2 | Rep3 | Repl | Rep2 | Rep3 | Repl | Rep2 | Rep3
unknown PG_VG dehydration of PG
2.14 0.16 | related compound RRT NA NA 3.6 31 5 3.6 41 35 42 3 3.7 3.8 0.6 4.70E-09 4 VG to form
0.16 conjugate
unknown PG_VG dehydration of PG
2.25 0.17 | related compound RRT NA NA 314 275 304 31.4 37 29.7 32 37 36.6 326 35 3.60E-10 4 VG to form
0.17 conjugate
dehydration of
2.44 0.18 Hydroxyacetone 116-09-6 high 5.7 4.2 5 3.6 53 3.6 45 41 4.4 4.5 0.7 4.40E-03 4 glycerol and/or
oxidation of PG
4- . methoxylated
2.63 0.19 methoxybenzaldehyde 123-11-5 high 4.2 3 35 3.2 3.8 3.1 3.9 3.8 3.6 3.6 0.4 3.00E-02 4 benzaldehyde
unknown nicotine
3.09 | 0.23 | related compound RRT NA NA 304 294 282 39.3 25.1 39.9 26.8 229 36.1 309 6.2 4.50E-05 4 nicotine degradant
0.23
4.23 0.31 theobromine 83-67-0 high 6.5 4.9 51 5.2 6.4 4.2 6.2 6.1 6.4 5.7 0.8 1.00E-10 1 Flavorant
6.99 0.51 caffeine 58-08-2 confirmed 19.6 174 22.6 321 19.1 232 17.2 194 19.6 211 4.6 NA 1 Flavorant
unknown nicotine
9.69 0.71 | related compound RRT NA NA 6.9 6.9 8.8 10.6 8.8 9 7.4 7.9 75 8.2 1.2 7.30E-03 4 nicotine degradant
0.71
10 | o7a | 2Sdibydroypropyl | aop6 pg g high 758 | 619 | 619 | 584 | 1076 | 616 | 821 | 797 | 845 | 748 | 159 | 1.40E-09 4 benzoic acid +
benzoate VG




Table S10

LC-HRMS Characterization of Aerosol Collected Under Intense Puffing Regime from Three Batches of Menthol

5.0% at T=0
Estimated Amount pg/g
RT | rrr Name CAS # Confidence Batch HH26PGO6A Batch HH26PHO6A Batch HH26PI06A AV | sigev | P-value | Group | Rationalization
[min] Level (Lo/9)
Repl | Rep2 | Rep3 | Repl | Rep2 | Rep3 | Repl | Rep2 | Rep3
11.28 | 0.83 N-methylmyosmine 525-74-6 high 17.7 144 143 18 194 175 20 154 20.2 174 2.3 3.00E-05 4 nicotine degradant
1-(1-methyl-5- 2416242~
1157 | 0.85 | (pyridin-3-yl)propan-2- 88-9 high 9.1 7 7.2 7.1 9.5 6.4 8.1 9.8 5.8 7.8 14 NA 4 nicotine degradant
one isomer 1
1-(1-methyl-5- 2416242-
12.24 0.9 (pyridin-3-yl)propan-2- 88-9 high 175 13.6 13.2 13.8 121 12.6 145 154 15.3 14.2 1.7 1.10E-09 4 nicotine degradant
one isomer 2
N
13.16 | 0.97 alcohol related NA NA 422 29.5 36.5 34.9 43.6 328 39.3 39.7 44 38.1 5 2.80E-09 4 - 9
opening of benzyl
compound RRT 0.97
alcohol
1624 | 12 | 27S0Proply-N, 2,3 ) oy 0000, high 798 | 102 | 879 | 937 | 807 | 906 | 883 | 926 | 918 | 8.7 | 68 NA 1 flavorant
trimethylbutylbutamide
unknown neryl acetate demethlyated and
17.71 | 1.3 | related compound RRT NA NA 64 39.9 453 54.8 61.8 47 62.1 69.2 69.4 57.1 10.8 1.20E-08 4 oxidized neryl
1.30 acetate
2045 | 151 (Z)-beta-damascone 23726-92-3 high 10.2 7.3 13 13.8 19.7 10.1 10.3 9 155 12.1 3.8 4.10E-07 1 flavorant




Table S11

LC-HRMS Characterization of Aerosol Collected Under Non-Intense Puffing Regime from Three
Batches of Menthol 5.0% at T=0

Estimated Amount Lg/g

RT | rrT Name CAS # COEﬁdeI"CG Batch HH26PGO6A | Batch HH26PHO6A | Batch HH26PI06A AV/Q Stdev VPI' Group | Rationalization
min eve alue
(min] Rep | Rep | Rep | Rep | Rep | Rep | Rep | Rep | Rep (Ho/9)
1 2 3 1 2 3 1 2 3
unknown PG_VG dehydration of
214 0.16 related compound RRT NA NA 4.1 6.6 34 52 4.8 3.0 2.7 2.6 5.0 4.2 1.4 NA 4 PG VG to
0.16 form conjugate
unknown PG_VG 2 00E- dehydration of
2.25 0.17 | related compound RRT NA NA 263 | 322 | 29.7 | 321 | 33.1 | 30.1 | 29.0 | 365 | 39.8 321 4.1 '04 4 PG VG to
0.17 form conjugate
dehydration of
244 | 018 Hydroxyacetone 116-09-6 high 36 | 49 | 52 | 35 | 37 | 35 | 28 | 35 | 40 | 38 08 | 749 [ 4 [ otycerol andior
03 oxidation of
PG
unknown nicotine 1.00E- nicotine
3.06 0.23 | related compound RRT NA NA 235 | 224 | 19.2 | 245 | 272 | 17.7 | 20.3 | 30.6 | 29.3 239 4.5 ' 4
023 02 degradant
. . 8.50E-
4.23 0.31 theobromine 83-67-0 high 53 6.1 6.3 55 5.8 5.0 5.0 6.2 6.6 5.7 0.6 15 1 Flavorant
6.98 0.51 caffeine 58-08-2 confirmed 148 | 20.3 | 158 | 224 | 242 | 289 | 156 | 241 | 181 205 4.8 NA 1 Flavorant
1000 | 074 | 23-dihydroxypropyl | 3376-59- high 510 | 573 | 759 | 627 | 596 | 541 | 572 | 637 | 738 | 617 | sa | YIE | 4 benzoic acid +
benzoate 8 05 VG
11.18 | 082 | N-methylmyosmine | 525-74-6 high 131 131 | 157 | 165 | 193 [ 121 | 141 | 165 [ 180 | 154 | 24 [37OF | 4 nicotine
04 degradant
1-(1-methyl-5- N
- 2416242- . 7.80E- nicotine
1158 | 0.85 (pyndln-?;_-yl)propan-Z- 88-9 high 6.3 7.0 8.7 6.2 7.0 7.6 5.6 7.4 7.6 7.0 0.9 11 4 degradant
one isomer 1
1-(1-methyl-5- -
. 2416242- . 3.40E- nicotine
12.23 | 0.90 (pyrldln—?,.—yl)propan—Z— 88-9 high 122 | 135 | 156 | 12.0 | 148 | 94 113 | 142 | 118 12.7 1.9 12 4 degradant
one isomer 2
methoxylated,
unknown benzyl 2 40E- oxidized and
13.16 | 0.97 alcohol related NA NA 323 | 380 | 36.0 | 345 | 372 | 31.2 | 350 | 404 | 414 36.2 34 ’ 4 ring opening
04
compound RRT 0.97 of benzyl
alcohol
2-isoproply-N, 2, 3- 51115- .
13.26 | 0.98 trimethylbutylbutamide 67-4 high 80.0 | 838 | 80.1 | 87.7 | 815 | 821 | 90.2 | 818 | 70.3 81.9 5.6 NA 1 Flavorant
unknown neryl acetate 1.30E- demethlyated
17.70 | 1.30 | related compound RRT NA NA 345 | 405 | 56.2 | 46.8 | 39.1 | 344 | 46.3 | 63.1 | 69.9 479 12.6 .08 4 and oxidized
1.30 neryl acetate
2041 | 1.50 (2)-beta-damascone 23223(? high 6.1 116 | 118 | 119 | 139 | 146 | 10.7 | 110 | 154 119 2.7 NA 1 Flavorant




Table S12

(T=0) Under Intense and Non-Intense Puffing Regimes by Non-Targeted Analyses

List of Compounds Detected in The Aerosol Collected from JUUL Menthol 3.0% at the Initial Timepoint

Chemical CAS# Potential Source Smoke/Aerosol A(\Gegrlzg)ae Group
(Z)-beta-damascone 23726-92-3 Flavorant Smoke 16.7 1
1-((ethoxydimethylsilyl)oxy)propan-2-ol NA hydmI&’ZLseg;rﬁf{#y?g;;fgh%ir:gf:;snSUCh as Aerosol 1 4
1-(beta nicotyrine)propan-2-one 1so-1 2416242-88-9 Nicotine degradant Aerosol 6.2 4
1-(beta nicotyrine)propan-2-one 1s0-2 2416242-88-9 Nicotine degradant Aerosol 14 4
1,3-Dioxolane_4-methyl-2-pentyl- 1599-49-1 PG + hexanal Aerosol 25 4
1,3Dioxolane-2methanol_2,4dimethyl-1sol 53951-43-2 PG degradant Aerosol 2.6 4
1,3Dioxolane-2methanol_2,4dimethyl-1s02 53951-43-2 PG degradant Aerosol 14 4
1,3-Dioxolane-4-methanol_2,2-dimethyl- 100-79-8 VG degradant Smoke 355 4
1,3-Ethoxyethylideneglycerol NA VG degradant Aerosol 4.1 4
1,8-Cineole 470-82-6 Flavorant Smoke 0.8 1
2-(4-methoxyphenyl)1-pyrroline NA Nicotine degradant Aerosol 2.6 4
2-(4-methoxyphenyl)-1-pyrroline NA Nicotine degradant Aerosol 35 4
2-(beta nicotyrine)acetaldehyde Iso-1 NA Nicotine degradant Aerosol 1.2 4
2-(beta nicotyrine)acetaldehyde Iso-2 NA Nicotine degradant Aerosol 15 4
2,3-dihydroxypropyl benzoate 3376-59-8 benzoic acid + VG Aerosol 40.2 4
2-ethyl-1-hexanol 104-76-7 E&L Smoke 0.9 3
2-hydroxypropyl benzoate 37086-84-3 benzoic acid + PG (esterification) Aerosol 7.2 4
3-(1,3-dimethylpyrrol-2-yl)pyridine 78210-38-5 Nicotine degradant Smoke 2.6 4
3-(1,3-dimethylpyrrol-2-yl)pyridine Iso 78210-38-5 Nicotine degradant Smoke 2 4
4-methoxybenzaldehyde 123-11-5 methoxylated benzaldehyde Smoke 4 4
5-Methyl-2-(1-methylethyl)-Cyclohexanol 1490-04-6 Isomer of menthol (Flavorant) Smoke 4.4 1
Acetic acid 64-19-7 Flavorant Smoke 113 1
Acetylpyrazine 22047-25-2 Flavorant Smoke 2.2 1
Benzaldehyde_2,3-dimethyl- 5779-93-1 E&L Aerosol 14 3




Benzyl alcohol 100-51-6 Flavorant Smoke 37.7
beta-Damascenone 23726-93-4 Flavorant Smoke 37
Bis(2,6-hydroxymethyl) dioxane 54120-69-3 2V G dehydration Aerosol 49.9
Bis(2,6-hydroxymethyl) dioxane - 1s02 54120-69-3 2VG dehydration Aerosol 38.2
Bis(2,6-hydroxymethyl) dioxane - 1s03 54120-69-3 2V G dehydration Aerosol 55.5
Bis(2,6-hydroxymethyl) dioxane - Iso4 54120-69-3 2V G dehydration Aerosol 28.4
Bis(2,6-hydroxymethyl) dioxane - 1s05 54120-69-3 2VG dehydration Aerosol 115
a-pinene protonation, capture of this
Borneol 464-45-9 carbocation by H20 accompanied by Smoke 0.7
rearrangement of bicyclo carbon skeleton

Caffeine 58-08-2 Flavorant Smoke 14.2
Decamethylcyclopentasiloxane Isomer 3 541-02-6 E&L Aerosol 12.6
Diethoxydimethylsilane 78-62-6 E&L Aerosol 4.3
Dihydroxyacetone 96-26-4 Oxidation of glycerol Smoke 1.2
Dipropylene glycol 110-98-5 2PG - H20 Smoke 427
Dodecamethylcyclohexasiloxane Isomer 1 540-97-6 E&L Aerosol 20.8
Ethanone_1-(2-pyridinyl)- 1122-62-9 Flavorant Smoke 17.8
Glyceryl monoacetate 106-61-6 VG esterification/transesterification Smoke 14.4
Hexadecamethylcyclooctasiloxane 556-68-3 E&L Aerosol 1.9
Hexadecanoic Acid 57-10-3 E&L Smoke 115
Hydroxyacetone 116-09-6 dehydration of glycerol and/or oxidation of PG Smoke 9.9
Isomenthone 491-07-6 Flavorant Aerosol 6.8

Isopulegol Isomer 7786-67-6 reduction of isopulegone Aerosol 0.8
Lavandulol 498-16-8 Flavorant Aerosol 25

Linalool 78-70-6 Flavorant Smoke 1

Linalyl acetate 115-95-7 Flavorant Aerosol 15
Menthofuran 494-90-6 Flavorant Smoke 13

Menthone 89-80-5 oxidized menthol Smoke 22




Menthy! acetate 89-48-5 Flavorant Aerosol 3.6

Methyl benzoate 93-58-3 benzoic acid + MeOH Smoke 3.8

N,2,3-trimethyl-2-isopropylbutamide 51115-67-4 Flavorant Aerosol 81.2
Nicotinealdehyde 500-22-1 demethylation of 3-acetylpyridine Smoke 1
N-methyl-4-(3-pyridyl)-3-buten-1-amine 15585-43-0 Nicotine degradant Aerosol 25
N-Methylanabasine 24380-92-5 Nicotine degradant Smoke 1.8
N-methylmyosmine 525-74-6 nicotine degradant Smoke 29
N-Propylnornicotine 91907-45-8 Nicotine degradant Aerosol 1.6
Octadecamethyl-cyclononasiloxane 556-71-8 E&L Aerosol 0.8

p-Dioxane-2,5-dimethanol 14236-12-5 2VG dehydration Aerosol 135

Phenol 108-95-2 HPHC Smoke 13
Phenol_2-(1-phenylethyl)- 4237-44-9 Phenylethanol (frog;]s:gln ylethyl acetate ) + Aerosol 14
Piperitone 89-81-6 Flavorant Smoke 0.8

Piperonal 120-57-0 Flavorant Smoke 2.6

Pulegone 89-82-7 Flavorant Aerosol 2.7

Pyridine 110-86-1 Flavorant Smoke 1.2

Terpinen-4-ol 562-74-3 Flavorant Smoke 11

Terpinyl propionate 80-27-3 Flavorant Aerosol 11
Tetradecamethylcycloheptasiloxane 107-50-6 E&L Aerosol 8.7
theobromine 83-67-0 Flavorant Smoke 3.8

Triacetin 102-76-1 acetic acid + glycerol Smoke 1.6

Unknown (RRT 0.559) NA NR Aerosol 0.9

Unknown (RRT 0.724) NA NR Aerosol 3.7

unknown benzyl alcohol related compound RRT 0.97 NA methoxylated, t?:riczj;zlezﬂ::ﬁoll’ing opening of Aerosol 15.1
Unknown Long Chain Alkane (RRT 1.482) NA NR Aerosol 17
Unknown Menthol Related Comp (RRT 0.520) NA Menthol (Flavorant) reaction Aerosol 5.6
Unknown Menthol Related Comp.(RRT 0.503) NA Menthol (Flavorant) reaction Aerosol 1.9




Unknown Menthol Related Comp.(RRT 0.523) NA Menthol (Flavorant) reaction Aerosol 0.9
unknown neryl acetate related compound RRT 1.30 NA demethylated and oxidized neryl acetate Aerosol 51.3
Unknown Nic Related Comp.(RRT 0.743) NA Nicotine degradant Aerosol 1.2
Unknown Nic. Related Comp. (RRT 1.098) NA Nicotine degradant Aerosol 1.8
Unknown Nic. Related Comp.(RRT 0.849) NA Nicotine degradant Aerosol 4.1
Unknown Nic.Related Comp.(RRT 0.840) NA Nicotine degradant Aerosol 3.2
Unknown Nic.Related Comp.(RRT 0.923)A NA Nicotine degradant Aerosol 1.3
Unknown Nic.Related Comp.(RRT 0.956) NA Nicotine degradant Aerosol 15
Unknown Nic.Related Comp.(RRT 0.970) NA Nicotine degradant Aerosol 44
Unknown Nic.Related Comp.(RRT 1.012) NA Nicotine degradant Aerosol 4.3
unknown nicotine related compound RRT 0.24 NA nicotine degradant Aerosol 36.3
unknown PG_VG related compound RRT 0.16a NA dehydration of PG VG to form conjugate Aerosol 9.4




Table S13

(T=0) Under Intense and Non-Intense Puffing Regimes by Non-Targeted Analyses

List of Compounds Detected in The Aerosol Collected from JUUL Menthol 5.0% at the Initial Timepoint

Chemical CAS# Potential Source Smoke/Aerosol A(\lljzrlzge Group
(2)-beta-Damascone 23726-92-3 Flavorant Smoke 328 1
1-((ethoxydimethylsilyl)oxy)propan-2-ol NA hyd;gIé’gijseggnfiﬁyig;éfghcg:g?&]:nsUCh Aerosol 3.6 4
1-(beta nicotyrine)propan-2-one Iso-1 2416242-88-9 Nicotine degradant Aerosol 10.8 4
1-(beta nicotyrine)propan-2-one 1so-2 2416242-88-9 Nicotine degradant Aerosol 24.8 4
1,3-Dioxolane_4-methyl-2-pentyl- 1599-49-1 PG + hexanal Aerosol 6.7 4
1,3Dioxolane-2methanol_2,4dimethyl-1sol 53951-43-2 PG degradant Aerosol 5.4 4
1,3Dioxolane-2methanol_2,4dimethyl-1s02 53951-43-2 PG degradant Aerosol 2.7 4
1,3-Dioxolane-4-methanol_2,2-dimethyl- 100-79-8 VG degradant Smoke 57.9 4
1,3-Ethoxyethylideneglycerol NA VG degradant Aerosol 5.9 4
1,8-Cineole 470-82-6 Flavorant Smoke 0.7 1
2-((ethoxydimethylsilyl)oxy)propan-1-ol NA hyd;gIélgijse(c);nfiﬁyigsélcghiir:sﬁ%;gnsUCh Aerosol 1.8 4
2-(4-methoxyphenyl)-1-pyrroline NA Nicotine degradant Aerosol 4.6 4
2-(beta nicotyrine)acetaldehyde Iso-1 NA Nicotine degradant Aerosol 24 4
2,3-dihydroxypropyl benzoate 3376-59-8 benzoic acid + VG Aerosol 74.8 4
2-hydroxypropyl benzoate 37086-84-3 benzoic acid with alcohol esterification Aerosol 12.9 4
3-(1,3-dimethylpyrrol-2-yl)pyridine 78210-38-5 Nicotine degradant Smoke 4.9 4
3-(1,3-dimethylpyrrol-2-yl)pyridine Iso 78210-38-5 Nicotine degradant Smoke 3.6 4
4-methoxybenzaldehyde 123-11-5 methoxylated benzaldehyde Smoke 3.6 4
5-Methyl-2-(1-methylethyl)-Cyclohexanol 1490-04-6 Isomer of menthol (Flavorant) Smoke 44 1
Acetic acid 64-19-7 Flavorant Smoke 10.6 1
Acetophenone 98-86-2 NR Smoke 11 5
Acetylpyrazine 22047-25-2 Flavorant Smoke 2 1
Benzaldehyde_2,3-dimethyl- 5779-93-1 E&L Aerosol 15 3
Benzyl alcohol 100-51-6 Flavorant Smoke 40 1




beta-Damascenone 23726-93-4 Flavorant Smoke 34
Bis(2,6 hydroxymethyl) dioxane - 1s03 54120-69-3 2VG dehydration Aerosol 59.6
Bis(2,6-hydroxymethyl) dioxane 54120-69-3 2VG dehydration Aerosol 57.8
Bis(2,6-hydroxymethyl) dioxane - 1s02 54120-69-3 2VG dehydration Aerosol 75
Bis(2,6-hydroxymethyl) dioxane - 1so4 54120-69-3 2VG dehydration Aerosol 333
Bis(2,6-hydroxymethyl) dioxane - 1so5 54120-69-3 2VG dehydration Aerosol 13.4
Caffeine 58-08-2 Flavorant Smoke 143
Decamethylcyclopentasiloxane Isomer 2 541-02-6 E&L Aerosol 9.8
Diethoxydimethylsilane 78-62-6 E&L Aerosol 174
Dihyrdoxyacetone 96-26-4 oxidation of glycerol Smoke 13
Dipropylene glycol 110-98-5 PG degradant Smoke 443
Ethanone_1-(2-pyridinyl)- 1122-62-9 Flavorant Smoke 16.7
Glyceryl monoacetate 106-61-6 VG esterification/transesterification Smoke 25.6
Hexadecanoic Acid 57-10-3 E&L Smoke 34
Hydroxyacetone 116-09-6 dehydration of glyce;gl and/or oxidation of Smoke 98
Isomenthone 491-07-6 Flavorant Aerosol 6.4
Isopulegol 89-79-2 reduction of isopulegone Aerosol 2.6
Lavandulol 498-16-8 Flavorant Aerosol 18
Linalool 78-70-6 Flavorant Smoke 1
Linalyl acetate 115-95-7 Flavorant Aerosol 13
Menthofuran 494-90-6 Flavorant Smoke 0.9
Menthone 89-80-5 oxidized menthol Smoke 16.9
Menthyl acetate 89-48-5 Flavorant Aerosol 34
Methyl benzoate 93-58-3 benzoic acid + MeOH Smoke 8.1
N,2,3-trimethyl-2-isopropylbutamide 51115-67-4 Flavorant Aerosol 75
N-Formylnornicotine 3000-81-5 Nicotine degradant Smoke 0.8
Nicotinealdehyde 500-22-1 demethylation of 3-acetylpyridine Smoke 15
N-methyl-4-(3-pyridyl)-3-buten-1-amine 15585-43-0 Nicotine degradant Aerosol 4.8
N-Methylanabasine 24380-92-5 Nicotine degradant Smoke 31
N-methylmyosmine 525-74-6 nicotine degradant Smoke 174




N-MethyInicotinamide 114-33-0 Nicotine degradant Smoke 1.2 4
N-Propylnornicotine 91907-45-8 Nicotine degradant Aerosol 3.2 4
Octadecanoic acid 57-11-4 E&L Smoke 2 3
p-Dioxane-2,5-dimethanol 14236-12-5 2VG dehydration Aerosol 15.1 4
Phenol 108-95-2 HPHC Smoke 1.9 2
Phenol_2-(1-phenylethyl)- 4237-44-9 Phenylethanol (fro:)nhsrrllce)lnylethyl acetate ) + Aerosol 11 4
Piperitone 89-81-6 Flavorant Smoke 0.7 1
Piperonal 120-57-0 Flavorant Smoke 2 1

. an. propionic acid to hydroxypropionic acid,
Propanedioic acid 141-82-2 followed by oxidation Smoke 31.6 4
Pulegone 89-82-7 Flavorant Aerosol 1.9 1
Pyridine 110-86-1 Flavorant Smoke 1.4 1
Terpinen-4-ol 562-74-3 Flavorant Smoke 0.9 1
Terpinyl propionate 80-27-3 Flavorant Aerosol 0.8 1
theobromine 83-67-0 Flavorant Smoke 5.7 1
Unknown (RRT 0.262) NA NR Aerosol 3.2 5
Unknown (RRT 1.098) NA NR Aerosol 13 5
Unknown (RRT 1.132) NA NR Aerosol 1 5
Unknown (RRT 1.175) NA NR Aerosol 17 5
unknown benzyl alcohol related compound RRT 0.97 NA methoxylated, oxidized and ring opening of Aerosol 38.1 4

benzyl alcohol

Unknown Menthol Related Comp.(RRT 0.503) NA Menthol (Flavorant) reaction Aerosol 2.1 4
unknown neryl acetate related compound RRT 1.30 NA demethlyated and oxidized neryl acetate Aerosol 57.1 4
Unknown Nic. Related Comp. (RRT 0.575) NA Nicotine degradant Aerosol 1.7 4
Unknown Nic. Related Comp. (RRT 0.663) NA Nicotine degradant Aerosol 3.8 4
Unknown Nic. Related Comp. (RRT 0.670) NA Nicotine degradant Aerosol 0.9 4
Unknown Nic. Related Comp. (RRT 0.708) NA Nicotine degradant Aerosol 0.8 4
Unknown Nic. Related Comp. (RRT 0.727) NA Nicotine degradant Aerosol 4 4
Unknown Nic. Related Comp. (RRT 0.777) NA Nicotine degradant Aerosol 0.8 4
Unknown Nic. Related Comp. (RRT 0.840) NA Nicotine degradant Aerosol 0.7 4
Unknown Nic. Related Comp. (RRT 0.849) NA Nicotine degradant Aerosol 41 4
Unknown Nic. Related Comp. (RRT 0.855) NA Nicotine degradant Aerosol 6.6 4




Unknown Nic. Related Comp. (RRT 0.956) NA Nicotine degradant Aerosol 1

Unknown Nic. Related Comp. (RRT 0.970) NA Nicotine degradant Aerosol 5.2
Unknown Nic. Related Comp. (RRT 1.012) NA Nicotine degradant Aerosol 4.4
Unknown Nic. Related Comp. (RRT 1.098) NA Nicotine degradant Aerosol 2.1
Unknown Nic. Related Comp. (RRT 1.246) NA Nicotine degradant Aerosol 2.7
unknown nicotine related compound RRT 0.23 NA nicotine degradant Aerosol 30.9
unknown nicotine related compound RRT 0.71 NA nicotine degradant Aerosol 8.2
unknown PG_VG related compound RRT 0.16 NA dehydration of PG VG to form conjugate Aerosol 42
unknown PG_VG related compound RRT 0.17 NA dehydration of PG VG to form conjugate Aerosol 32.6
Unknown Siloxane (RRT 0.515) NA E&L Aerosol 1
Unknown Siloxane (RRT 0.532) NA E&L Aerosol 0.7
Unknown Siloxane (RRT 0.540) NA E&L Aerosol 1.6
Unknown Siloxane (RRT 0.542) NA E&L Aerosol 1.2

Table S14. Confidence Levels of Compounds Identified by LC-HRMS NTA.

Confirmed
High
Medium

Low
NA

Compearison to standard reference material
High mass accuracy measurement generated a molecular formula which was consistent with a
rationalized identification
Automated search of a library with MS/MS spectral peaks in common
Manual search of online library for best spectral match
Not applicable




Table S15. Confidence Levels of Compounds Identified by GC-MS NTA.

Confirmed
High
Medium

Low
NA

Identification confirmed by comparison to standard reference material by high and unit mass
resolution mass spectrometry
A mass spectrum match factor score of 850 to 1000
A mass spectrum match factor score of 700 to 849
A mass spectrum match factor score of 500 to 699
Not Applicable




