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KinSim model rate constants and results

Summary of rate constants used for the model are shown in Table S1 and results for the a-pinene and b-pinene systems are
shown in Figure S1. Most come from the JPL Kinetics Data Evaluation (JPL 2015) or the ITUPAC Evaluated kinetic and
photochemical data for atmospheric chemistry (IUPAC 2006). The rate constants for have not been measured and therefore,

the a-thujene system was not modeled.
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Figure S1. KinSim model results for the apin and bpin systems. For the apin system, initial modeled NO, concentration was made to match

experimental NO,, but magnitude was scaled to make modeled O; fit experimental O; because the magnitude of the O; measurement was

more reliable.
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Table S1. Table of rate constants used for modeling experiments.

Rate Constants Used for KinSim Modeling
reactant reactant product product k(s-1) source
NO Q03 NO2 02 1.96E-14 JPL
NO2 Q03 NO3 02 5.70E-17 JEL
NO2 NO3 N205 1.24E-12 JPL
N205 NO3 NO2 0.0445 IUPAC
NO NO3 NO2 NO2 2.60E-11 DeMore et al. 1994
dear) 9.1E-12
NO3 MT RO2 Ebpin% 2.5E-12 CI’: lg‘::; 2:1)127 0'32
(apin) 6.2E-12
dear) 3.70E-17 | _.
03 MT | Prod03MT Ebp-m§ 2.25E-17 I“hamafggcl"' tal.
(apin ) 8.00E-17 -
N205 H20 HNO3 HNO3 9.67E-05
DILUTION1 0.0006
O3source 03 0.0006
MTsource MT 0.0006
NO2source NO2 0.0006
N205 N2O5wall 0.00125 Measured
NO3 NO3wall 0.0104
Ziemann and
RO2 RO2 PRO2RO2 2.00E-15 Atkinson 2012
RO2 NO3 PRO2NO3 2.00E-12 Oﬂ“digfﬁ Tyndl
RO2 NO2 RO2NO2 2.00E-12 JPL
RO2ZNO2 RO2 NO2 3.60
RO2NO2 RO2NO2wall 0.00125

0.1 Monoterpene chemical information

(-)-beta-pinene >94.0% purity, TCI Chemicals, CAS 18172-67-3.
(+)-3-carene >90.0% purity, TCI Chemicals, CAS 13466-78-9.

(+)-alpha-pinene 98% purity, Sigma Aldrich, LOT SHBH5409V.

alpha-thujene: We isolated alpha-thujene by fractional distillation of commercially-available Boswelia serrata (frankincense)
essential oil. We kept the temp of the distilling flask at 175 C and collected 5 mL of the vapors that were first to condense. We
then repeated the process 2 more times to get a small sample of triple-distilled oil. We estimated the composition of the sample
by running GC-MS. The sample was 93% a-thujene in July 2019 and 91% in November 2019, so we are assuming the sample
was >90% pure when we ran the chamber experiments. The most significant impurity is a-pinene. The frankincense oil we
used was about 65% a-thujene prior to distillation. For GC analysis, we used a Varian Saturn GCMS with a Restek dimethyl

polysiloxane 30 m column and ether as the solvent. Initial oven temperature was 50 C, then ramp to 200 C at 10 C/min for 15

minutes.
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0.2 Particle size distributions

Size distributions of each MT system were measured using an SMPS system. New particle formation was observed for the dcar

and bpin systems and no particle formation was observed for the athuj and apin systems.
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Figure S2. Particle size distributions of each MT system.
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0.3 CIMS yield processing

Peaks were fit and integrated using Tofware. Equation (1) details the yield calculation. The integrated signal for every peak were
summed, divided by the reagent ion (NO;, multiplied by the calibration factor (Fcal = 6 x 10°), averaged over the duration of
the experiment to find the raw number of molecules generated. That number was multiplied by the wall loss correction factor
(Fcor) for monomers (1.29) and dimers (1.49) separately, then multiplied by the flow rate going into the inlet of the mass spec

to find molecules/cm3.
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0.4 Detailed mechanisms for each MT system

Mechanisms for each MT system are shown in this section. "X" corresponds to bimolecular reactions with nighttime radicals
(NO3;0,30,). Blue arrows indicated alkoxy scission pathways and red arrows indicate aklyl radical rearrangement ring

opening reactions. ROOR indicate dimerization reactions and EP indicate RO, epoxide forming reactions.
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Figure S3. Detailed NO; + d-carene mechanism scheme.
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Figure S5. Detailed NO; a-pinene mechanism scheme.

0.5 Wall loss of N, O, and dcar + NO; products

N,O5 was measured using I-CIMS with the same inlet configuration (TT) used for NO3-CIMS. I- ion was produced by filling a
teflon permeation cell with liquid methyl iodide and flowing ultrahigh purity N, over a sealed stainless steel canister containing
the permeation cell. I",I,7, IN,O5, and IHNO; were used as calibration ions. Peaks were analyzed using tofware in igor. The

decay of N,Os was fitted to an exponential function and the k value was found to be 1.25x1073.
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Figure S6. Detailed NOj; a-thujene mechanism scheme.

Wall losses for individual species were measured for the dcar system by allowing the gas phase species to reach steady state,
then shutting off the oxidant and dcar flow into the chamber. The missing flow was made up with zero air in order to maintain a
constant dilution rate. The decay curves for each compound were exponentially fitted and k values were found to encompass a
range of 4.0x1073 to 1.3x1072 cm® molec~! s~!. The speciated decay traces were subtracted from an NO, decay trace that
was used to approximate dilution in order to calculate the wall loss (Figure S7). These newly calculated wall loss traces were
added to the raw formation traces in order to find the wall loss corrected formation trace, and those corrected traces were fitted
to sigmoid curves to find the formation:sink time of each individual compound (Figure S8). Overall, the formation:sink times
were greatly affected by the wall correction. Shifts of up to one minute in the positive or negative direction were observed, but

monomers tended to have positive shifts smaller in magnitude and dimers had larger shifts in both directions.
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Figure S7. Manipulated time series trace of one species (C,yH3,N,0;4 without reagent ion) as an example of how wall losses are calculated

and formation times corrected.
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Figure S8. Speciated wall loss correction times for d-carene + NO; oxidation products plotted against O:C effective. Blue circles are

monomer species and pink circles are dimer species.

0.6 b-pinene experiments comparison of results from high and low concentration

+ NOj; experiments were done for two different concentrations of , 8 and 80 ppb. Results from these experiments were averaged
for comparison to the other MT systems, but raw results from each experiment are shown in this section (Figure S9). The mass
spectra for these two experiments were very similar. Almost every major peak was present in both spectra. However, elemental
5 ratios for each experiment show changes in every category, with major changes observed for fragmentation and oligomerization
products (C number). About 10% more C, fragments and 10% less C,, species were observed for the high concentration
experiments. Additionally, about 20% more C,, dimer products were observed for the high concentration experiments, while
the low concentration dimer carbon number distribution was more spread out among the C,;~,9 and C,, peaks. Less drastic
differences were observed for the other categories. Slightly more monomers (3%) than dimers and C,(N, than C,yN, products

10  were formed in the low concentration experiment. Slightly more C,,N,H,5 compounds than C,,N,H,, were measured for the
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high concentration experiment, as apposed to the low concentration experiment in which the H;, and Hs contributions are

almost equal.
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Figure S9. Comparison of elemental ratios and mass spectra for low concentration (8 ppb) and high concentration (70 ppb) bpin experiments.
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0.7 NO3-CIMS peak lists

d-carene peak list

HR Peak ID normalized | HR Peak ID normalized| HR Peak ID normalized | HR Peak ID normalized | HR Peak ID normalized
(NO3- cluster) wQ i ity | (NO3- cluster) wQ i ity |(NOs- cluster) wQ i ity | (NO3- cluster) wQ i ity | (NO;- cluster) wQ i ity
NO3 61.038 6.00E+10 | C10H15N2014 | 387.052 | 131EH07 | CTH10N3O11 | 312.032 | 3.66E+06 | C190H3ON2013 | 526.165 | 135E+06 | C16H26N30O15 | 500136 | 2.T0E+H05
HN206 124983 223E+10 | C19HI3NOI2 | 449039 | 1.23E+07 | C20H3IN2014 | 5323.178 | 3.66E+06 | C19H2ON4017 | 383.133 | 133E+06 | C1TH2EN3O13 | 514.132 | 2.13E+03
C20H32N3017 | 386173 3.33E+08 HIN309 187.979 | 122E+07 | C18H2BN3016 | 542147 [ 363EH06 | C20H31N2013 | 507.183 | 135E+06 | C19H2ON4022 | 665127 | 1.92EH05
C20H32N3016 | 370.178 273E+08 | C20H33N4020 | 649.169 | 1.14E+07 | CIOH1TN2014 | 382.068 | 343E+06 | CI1SH3ION3O14 | 512.173 | 134E+06 | CISH3ON3OIL3 | 496.178 | 1.73E+03
CI0HI6N2013 | 372063 270E+08 | COHI6N3013 | 374.068 | 110E+07 | C20H3IN3O18 | 601.160 | 3.35E+06 | C1TH26N4013 | 526.139 | 1.28E+06
COHI4N3013 404.042 230E+08 | C20H32N3021 | 630.133 | 1L.10E+07 | C20H32N3O020 | 662.164 | 3.30E+06 | C16H24N3O016 | 514.116 | 1.24E+06
C20H32N3019 | 618.163 1.33E+08 | COHI3N2010 | 309.057 | L.4EHD7 | CLOHI4NO9 | 202067 | 3.19E+06 | CISH3ON4O17 | 5374161 | 122E+)6
CI10H16N2011 | 340073 143E+08 | C1SH2BN4017 | 572.145 | LOMEHD7 | CI0HIIN3O12 | 369.066 | 3.19E+06 | C20H32N4019 | 632.166 | 1.22E+06
C20H32N3014 | 538.188 140E+08 | C20H32NO17 | 538.167 | 9.91E+06 | CIOHI6N3O17 | 450.048 | 3.19E+06 | C1SH3ON3O18 | 576.152 | 121E+M
C10H15N2010 | 323073 127E+08 | C20H32N3020 | 634.158 | 9.58E+06 | C1SH28N2017 | 544.139 | 3.01E+06 | C20H32N3O21 | 678.159 | LI19E+HM
CI19H30N3016 | 336.163 1.0SE+08 | C20HSIN4O20 | 647.153 | 9.55E+06 | C19H30N3O13 | 508.178 | 299E+06 | C19H32N3O18 | 590.168 | LI11E+)6
CI10H1TN2012 | 357078 TO6EH)T | COHISN2012 | 343.062 | 945E+06 | C20H3IN20O13 | 540.180 | 206E+06 | C20H31N4021| 663.148 | 1.O07EHD6
COHI3N2011 323032 TO0EH0T | C10HI6N3O14 | 402.063 | 8.65E+06 | COHIINOG | 278.0351 | 204E+06 | CITHI6N4018 | 574124 | 1.02E+HD6
C10H16N3013 | 418.058 JTJTEHT | C20H3IN4O18 | 615163 | 8.24E+06 | C20H3IN3O13 | 522104 | 288E+06 | C16H24N3013 | 546.105 | 1.02E+D6
C20H31N4017 | 3599.168 328EH0T | CTHIIN2011 | 299.036 | 821E+06 | C1TH26N3O13 | 512.136 [ 2.63E+06 | C19H2ON4016 | 569.138 | 9.53E+03
C20H32N3013 | 354183 3.05EH07 | C10H16N2014 | 388.060 | 6.39E+D6 | C20H33NO17 | 559175 [ 246E+06 | C18H28N3013 | 404162 | 8.50E+03
CI0HISN2012 | 333062 461E+07 | CI9HI3NOI2 | 447.044 | 6.18E+06 | CI5H22N3O17 | 516.093 | 240E+06 | C19H2ON3021 | 635.129 | BA4TE+DF
CI10H1TN2013 | 373073 435E+07 | COHI5N2011 | 327.068 | 6.08E+06 |C19H3IN3O19 | 606.163 | 2.39E+06 | C10H1TN3O12 | 371.081 | 7.73E+03
C20H32N3018 | 602.168 381E+0T | C20H32N2017 | 372170 | 3.95E+06 | C20HSIN4O13 | 367.179 [ 233E+06 | C18H2BN3019 | 590.132 | 7.53E+03
CI0HI6N3013 | 386.068 3.01EH07 COHISN209 | 295078 | 3.74E+06 | C20H3ON3O19 | 616.147 | 2.13E+06 | C20H3ION3020 | 632.142 | T.33E+03
CI0HISN3014 | 401053 2.83EH07 COHI2NOS | 262.036 | 3.18E+06 | C20H3IN3O12 | 506.199 | 2.11E+06 | C16H24N4019 | 576.103 | TATEHD
CIOH3ON3014 | 524173 2.63E+H07 COHI3N209 | 293.062 | 4.97E+06 |CITH26N3018 | 560.121 | 2.09E+06 | C20H3I3N4021 | 663.164 | TATE+DF
CI10HI4N3013 | 384053 212EH07 | C20H33N4019 | 633.174 | 4.79E+06 | C20H33N4013 | 569.194 | 1.98E+06 | C19H3I2N2016 | 544.175 | T.18EH035
C10H16NOY 204083 2.4E+07 | CLOHI6N3012 | 370.073 | 4.71E+06 | C20H3IN4O16 | 583.174 | L76E+06 | C20H3IIN3022 | 666.148 | 6.13E+03
CI10H16N2012 | 336070 1.80E+07 | C20H32N3O11 | 490204 [ 440E+06 | C19H32N3O15 | 542.183 | 1.T0E+D6 | C20H33N2012 | 493203 | 3.64E+D
CI0HI5N2013 | 371037 1L60E+)7 | C19H2ON2014 | 509.162 | 420E+06 | C10HI6N209 | 308.086 | 1.38E+06 | C20H33N4022 | 681.159 | 35.18E+03
C10H15N2011 | 339.068 1.39E+07 | C10H14NO10 | 308.062 | 4.09E+06 | C20H33N4O16 | 585.189 | 149E+06 | C17TH26N3O14 | 496141 | 35.135E+03
CI0HITN3O014 | 403071 LIIEH)T | C19HSIN4O13 | 535.179 | 3.99E+06 | C19H30N3021 | 636.137 | 143E+06 | C13H22N3O016 | 500.100 | 5.05E+03
COH14N2011 326.060 148E+07 | C10H16N2016 | 420.050 [ 3.97E+06 | C20H30N3O15 | 552.168 | 1309E+06 | C19H3INO16 | 520.164 | 35.00E+03
C20H33N4018 | 617.179 146E+)7 | C20HSIN40O19 | 631.138 | 3.97E+06 | C20H3IN4022 | 679.143 | 138E+06 | C19H2TN3O21 | 633.114 | 423E+D3
C19H30N3019 | 604.147 145E+07 | C20H30N3017 | 584.158 | 3.04E+06 | C19H30N2014 | 510.170 | 138E+06 | C18H3ON3O17 | 560.158 | 3.45E+03
1| C20H33N4017 | 601184 143E+07 | C10HLISN3O13 | 383.060 [ 3.76E+06 | CISH3ON4O19 | 606.130 | 1.37E+06 | C19H29N2013 | 493.167 | 3.24E+03
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fi-pinene peak list

HR Peak ID mQ nlom.lnlilzed HR Peak ID mQ nlormalilzed HR Peak ID m/Q nlormalilzed HR Peak ID mQ nlormalilzed
(NOs- cluster) mtensity | (NOs- cluster) mtensity | (NOs- cluster) mtensity | (NOs- cluster) intensity
NO3 61.988 6.00E+10 | C20H32N3018 | 602.168 | 5.44E+06 | COHISN3O11 | 341.071 | 1.34E+06 | COHIIN2010 | 307.041 | 5.13E+05
HN206 124083 1.95E+10 | CTHION3Q14 | 360.016 | 5.03E+06 | C20H33N3019|619.171| 149E+06 | C20H33N2015 | 541.188 | 4.95E+05
CTHIN2011 207.021 8.98E+07 | CIOH1TN3015 | 419.066 | 4.39E+06 | C20H33N3018 | 603.176 | 143E+06 | COHI3N209 |293.062 | 491E+05
CI0HI6N2012 | 356.070 | 5.76E<07 | Cl0HI6N3013 | 386.068 | 4.19E+06 | COHIEN2012 | 344.070| 143E+06 | COH6N2012 |333.902| 4.87E+05
CIDHISN2013 | 371.057 | 4.95E+07 | C20H3IN4O18|615.163 | 4.11E+06 | C19H32N3016 | 558.178 | 1.30E+06 | COHISN2013 | 350.057| 4.71E+05
C20H32N3016 | 570.178 | 4.87E+07 | C10HI6N3O15 | 418.058 | 3.87E+06 | CTHION2014 | 346.013 | 1.27E+06 | C10H13N2011 | 337.052| 4.39E+03
C20H32N3013 | 522,194 | 4.79E+07 | C10HI6N3014 | 402.063 | 3.73E+06 | C20H24N4011 | 496.144 | 1.23E+06 | C10H16N3O11 | 354.078 | 4.33E+05
CTHION2012 | 314.023 | 2.68E+07 | CI10H16N3012 | 370.073 | 3.48E+06 | C10HI4N3012 | 368.058 | 1.21E+06 | CI0HITN2015 | 405.063 | 3.96E+05
C17H26N3015 | 512,136 | 2.67E+07 | C10H1TN2013|373.073 | 3.26E+06 | CIOHI16N2016 | 420.050 | 1.18E+06 | COH16N3013 | 374.068 | 3. 40E+05
C20H32N3015 | 554.183 | 2.33E+07 | C9HIZN2011 | 325052 3.13E+06 | C20H32N2015| 540.180 | 1.17E+06 | Cl0H14NO9 | 202.067| 2.79E+05
C20H32N3017 | 586.173 | 2.27E+07 | C10HI6N2013 | 372.065| 3.09E+06 | CTHION3O11 |312.032| 1.14E+06 | Cl10H15N3013 | 385.060| 2.79E+03
CIDHISN2011 | 339.068 | 2.20E+07 | C19H32N3013|510.194| 2.96E+06 | CIOHI7TN40O17 | 465.059 | 1.10E+06 | C19H3IN3O016 | 557.170| 2.77E+05
CI9H32N3015 | 542.183 1.85E+07 | C10H14N3014 | 400.048 | 2.79E+06 | C19H29N2015 | 525.157| 1.02E+06 | CIOHI6NO9 | 294083 | 2.73E+05
CI0H15N2012 | 355.062 1.68E+07 | C19H32N3014 | 526.188 | 2.69E+06 | C20H33N2017|373.178 | 1.00E+06 | C19H30N5017 | 600.164 | 2.38E+05
CI0H16N2011 | 340075 1.43E+07 | C10H14N3016 | 432.037 | 2.63E+06 | C20H30ON3016 | 568.163 | 930E+05 | C19H29N2016 | 541.152 | 2. 40E+05
COH15N2011 | 327.068 1.36E+07 | C1TH26N3013 | 480.147 | 2.50E+06 | C20H32N3020 | 634.158 | 9.30E+05 | C10H13N3012 | 369.066 | 2.32E=+05
CIDHI6N2014 | 388.060 1.31E+07 | C20H32N3012| 506.199 | 2.44E+06 | C20H3IN4017 | 399.168 | 9.14E+05 COHI2NO9 | 278.051| 1.96E+05
C20H32N3014 | 538.188 1.22E+07 | C1TH26N3019| 576.116 | 2.03E+06 | C10H16N2015 | 404.055 | 8.90E+05 COHI2NOS | 262.056| 1.13E+03
C17H3SN2016 | 523.199 1.16E+07 | C20H32N2017| 572.170 | 1.99E+06 | COH13N2010 | 309.057 | 8.86E+05
CTHON2013 | 329.010 | 9.58E+06 | C20H32N2016|556.175| 1.98E+06 | C20H3IN4019|631.158 | 8.70E+05
CI7H26N3017 | 544.126 | 8.98E+06 | COHI4N2012 |342.055| 1.96E+06 | COHI3N209 |295.078| 8.17E+05
CIOHITN2012 | 357.078 | 8.98E+06 | ClOHIEN3O16 | 434.053| 1.85E+06 | C20H33N4017| 601.184 | 7.93E+05
C17H26N3016 | 528.131 TAQE+06 | CI9H2ON2013 | 493.167| 1.83E+06 | C10HI4N3013 | 384.053 | 7.63E+05
CIOHISN2015 | 403.047 | 6.36E+06 | CI0HIGNOI13 | 358.062| 1.79E+0D6 | C10HI4N3015|416.042 | 7.61E+05
CI0HISN2014 | 387.052 | 6.44E+06 | COHISN2012 | 343.062| 1.72E+06 | C20H33N4018|617.179 | 7.13E+05
CI0HISN2010 | 323.073 | 6.12E+06 | C20H33N4016 | 585.180| 1.67E+06 | C10H13N3014|401.055 | 7.03E+05
C20H32N3019 | 618.163 | 6.12E+06 | Cl0HISN3015 | 417.050| 1.65E+06 | C20H31N4016 | 583.174 | 6.89E+05
CI0H16N2010 | 324.080 | 6.04E<06 | C19H32N3017|574.173| 1.61E+06 | C10H17TN2014 | 389.068 | 5.80E+05
C20H33N3017 | 587.181 5A4SE+06 | CIOHLISN209 | 307.078 | 1.61E+06 | C20H3IN4015| 367.179 | 5.32E+05
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a-thujene peak list

HR Peak ID normalized | HR Peak ID normalized | HR Peak ID normalized | HR Peak ID normalized| HR Peak ID normalized
(NOs- cluster) wQ i ity (NO3- cluster) wQ i ity |(NOa- cluster) mQ i ity | (NOa- cluster) mQ i ity | (NOz- cluster) wQ i ity
NO3 61038 6.00E+10 | C1I0HISN1O16 | 419042 | 395E+06 | COHI3N2012 | 341.047 | 163E+)6 | CI0H33NO16 | 543.180 | 995E+03 | C10H14N3015 | 416.042 | 35.67EHS
HN206 124983 186E+10 | C20H32N3019 | 618.163 | 3.55E+06 | CLOHI4NO® | 292.067 | 1.39E+06 | COHI4N2014 | 374045 | 9.91EH)S COHI6NO10 | 298.077 | 541EH)5
HIN309 187.979 142E+07 | CI0HI3N2010 | 323073 | 346E+06 |C19H29N2013| 493.167 | 1.38E+06 | CI9H28NOI6 | 326.141 | 9.88E+03 | CI17H26N301? | 376.116 [ 341E+03
C10H15N2012 | 353.062 1.90E+08 COHISN3O14 | 390063 | 336E+06 |C19H3IN3020( 622.158 | 1.536E+HD6 | COHISN2014 | 373.052 | 9.65E+03 | CLOHI6N3O17 | 450.048 | 535EH5
C10H15N2013 | 371.057 121E+08 COHISN2011 | 328075 | 329E+06 |C19H3IN3O14( 525181 | 1.54E+D6 | C20H30N3O18 | 600.152 | 9.55E+03 | CI1SH3ON2017 | 546.154 | 528EH05
C20H32N3018 | 602.168 913E+07 | C20H32N3013 | 522.104 | 326E+06 | C10H15NO12 | 341.059 | 1.353E+06 | C10H33N2013 | 520.138 | D46E+03 CI10H29NO13 | 511.134 | 312E+03
C10H16N2013 | 372.063 STIEHT CBHI2ZNO12 | 314036 | 321E+06 |C10H13N2012| 353.047 | 147EH06 | CI0H14N3O12 | 368.058 | 936E+03 | C19H3IN2018 | 576.165 | 4.89E+H05
CI0H13N2014 | 387.052 417EH)T | C20HSIN2O14 | 523.178 | 3.12E+06 | C20H3INOL6 | 541.164 | 147E+06 | CITH26N3O16 | 328.131 | 9.13E+05 | C20H3IN4O17 | 399.168 | 4.89E+03
C20H32N3016 | 370.178 304E+0T | C20H3IN2017 | 371.162 | 3.06E+06 | COHI4NOT | 248077 | 143E+H06 | CIOHI3N2011 | 337.032 | 8.61E+03 | CILOHIIN3O14 | 401035 | 4.73E+H03
COHI6N2012 | 344.070 298E+07T | C20HSIN2018 | 587.137 | 2.86E+06 |C20H30N3O017| 584.158 | 145E+06 | C20H33N4021 | 665.164 | B.38E+03 C20H33NO14 | 511.190 | 4.66E+03
C20H32N3015 | 554.183 290EH)T | C10HISN2013 | 403.047 [ 2.82E+06 |C10H16N3O13| 386.068 | 1.37E+06 | CSHI2N2012 | 328.039 | 8.15E+03 | CLOHITN2015 | 405.063 | 4.57EH5
C19H30N3017 | 572158 238E+)T | C19H3IN4O13 | 555.179 | 2.68E+06 |C20H33N4018| 617.179 | 132EH06 | C19H3IIN3O13 | 510.194 | 8.00E+03 COHI3NIO9 | 293.062 | 434EH)5
C19H32N3017 | 574.173 195E+07 | C19H30N3015 | 540.168 | 2.58E+06 | CTHON2013 | 320.010 | 1.30E+06 | C20H30N3020 | 632.142 | B.02EHI5 CBH1IN2010 | 295.041 | 4.04E+03
CI0H16N3015 | 418.038 1.90EH0T COHISN2013 | 359057 | 2.57E+06 |C19H28N2017| 556.139 | 128E+06 | CISH2ON2014 | 497.162 | 7.89E+H03 C20H33NO17 | 539.175 | 4.01E+03
CI0H17N2012 | 337.078 1.36E+07 | C19H32N3014 | 326.188 | 2.52E+06 |C10H14N2012| 334.035 | 1.27E+06 | CI9H29NOI8 | 339.138 | 7.73EH03 | CLO0HITN3O16 | 433.061 | 3.73E+03
COHI1IN2011 327.068 148E+07 | C20H32N3021 | 650.153 | 2.50E+06 |C20H30N3016| 568.163 | 1.27E+06 | C10H16N2016 | 420.030 | 7.73EH05 CISH2TNO17 | 529.128 | 3.55E+03
C10H15N2011 | 339.068 145EHT CI10HISNO11 | 325065 | 244E+06 |C1SH3ON3O17( 560.158 | 125E+D6 | COHISN3O13 | 374.068 | 7350E+03 | C19H33N2013 | 497.198 | 3.52EH05
C19H32N3015 | 542183 123EH07 | C19H30N3018 | 588.152 | 241E+06 | COHSN3OT | 267.013 | 1.24E+06 | COHIIN3O13 | 370.037 | T.14EH05 CSH1IN2014 | 339.021 | 3.52E+03
CI0H33N2013 | 509.198 3.T4EH06 COHISN3012 | 358073 | 227E+06 |C10H16N3016( 434.053 | 123E+06 | C20H3IN3O17 | 585.163 | 6.65E+03 | CI19H3IN2020 | 607.147 | 3.46EH05
COHIIN2010 | 311.073 825E+06 | CI9H32N3019 | 606.163 | 2.19E+06 | COHIIN2011 [ 323.036 | 121E+06 | CTHION2013 | 330.018 | 6.65E+03 CITH26NO16 | 500.125 | 2.90E+03
COHITN2011 320.083 7.86E+06 CI0HIINO13 | 389.044 | 2.14E+06 |CL0HI6N3012[ 370073 | 120E+06 | COHI3N2010 | 309.057 | 6.62E+03 CTHIIN2011 | 299.036 | 2.38E+03
C20H32N3017 | 386.173 TB6E+D6 | CIOHSIN2O15 | 527.172 | 2.03E+06 | COHITN2012 [ 345078 | 1.18E+D6 | C19H29N2020 | 603.131 | 6.62E+03 COHIIZNOS 262036 | 2.3TEHS
C19H32N3016 | 358.178 T34E+06 | C19H30N3020 | 620.142 | 2.01E+06 |C20H3IN2021( 635.142 | 1.15E+06 | C18H26NO19 | 560.110 | 6.39E+03 CI10H16NO9 | 294.083 | 229EH)5
CTHIN2011 207.021 J6TEHD6 | CIOHI6N1O1S5 | 404.055 | 1.97E+06 | C19H2ONO17 [ 543.144 | 1.14E+06 | C10H3IN2012 | 479.138 | $.40E+03 CI10H2ONO16 | 527.149 | 226E+03
C19H30N3014 | 524.173 SASE+06 | C20H32N3014 | 538.188 | 193E+06 | C10H14NO11 [ 324.057 | 1.13E+06 | C20H33N2019 | 605.168 | 633E+03 | C19H34N2016 | 546.191| 1.70EH05
C20H33N2016 | 3537.183 JASE+D6 | C20H32N2019 | 604.160 | 1.87E+06 | CI0HI6NOI11 [ 326.072 | 1.07E+H)6 | CIOH3ONO16 | 528.156 | 6.20E+03
COHI4N3011 340.063 3.18E+06 CI0HI4NO10 | 308.062 | 1.82E+06 | COHI4N2013 [ 358.050 | 1.03EHD6 COHIIN209 | 293078 | 623E+03
C10H15NO13 357.034 JO2E+06 | C20H32N2016 | 556.175 | 1.81E+06 | C10H16INO12 | 342.067 | 1.03E+H06 | C10H16N2010 | 324.080 | 623E+H03
COHISN2O12 | 343.062 492E+H06 | C20H3IN2013 | 539.172 | L79E+06 | CSH1IN3O13 | 389.01%9 | 1.03E+06 | C10H14N3014 | 400.048 | 6.20E+H03
C18H30N3016 | 344.163 43TE+06 | C10H16M2014 | 388.060 | 1.76E+06 | COHISNOI10 | 297.070 | 1.01EH06 | C10H14N3013 | 384.033 | 6.20E+03
C19H32N3018 | 3590.168 401E+06 | C20H33N2011 | 477208 | 1.74E+06 |C10H16N3014| 402.063 | 1.01EH06 | COHIIN3016 | 421.043 | 6.13E+H03
CI0H1TN2013 | 373.073 3OSE+06 | C20H32N3020 | 634138 | 1.71E+06 |CLOHI4N3016( 432.037 | 9.98E+H)3 | COHI6N2013 | 360.06) | 3.71E+H03
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a-pinene peak list

HR Peak ID m/Q u.[mnﬂu.md HR Peak ID m/Q ulur'malilzed HR Peak ID m/Q ulur'malilzed
(NOs- cluster) intensity | (NOs- cluster) intensity | (NOs- cluster) intensity
NO3 61.988 6.00E+10 CI0HISNO12 | 341.059 | 6.84E+05 COHISN209 | 205078 | 2.82E+03
HN206 124 983 1.89E+10 | C20H31N2016 | 555.167 | 6.37E+05 | C10H13N3012 | 369.066 | 2.49E+05
HIN309 187979 1. 16E+07 COH1IN2010 | 307.041 | 6.17E+05 | C1O0HIAN2016 | 420,050 | 247E+03

CTHON2011 207.021 3.08E+07 CTHION3O13 | 344021 | 6.04E+05 | COHISN2OI11L | 327.068 | 243E+0D3

CLOH16N2012 | 356.070 6.06E+06 | C20H31N2017 | 571.162( 5.79E+05 | C10H17TN2012 | 357.078 | 243E+05

CTHON2013 329010 2.27E+06 | CIOHISN2010 | 323.073 | 346E+05 | C20H3IONOILE | 572.146| 2A43E+05

C10H14NO12 | 340.032 1L.73E+06 | C10H13N2011 | 330.068 | 546E+05 | C20H32ZN2015 | 5340.180 | 2.37E+05

CI8H26NO18 | 544.115 1.67E+06 | C10H16N3014 | 402.063 | 546E+05 | C10H30N3016 | 336.163 | 2.37E+D5

C20H32ZN3017 | 586.173 145E+06 | C10H14N2012 | 354.055 | 536E+05 | COHIAN2O12 | 343.062 | 1.91E+05

CILOH1SN2013 | 371.057 1.37E+D6 C10H14NO10 | 308.062 | 533E+05 | C10HIOGN3O15 | 418.058 | 1.89E+D5

CLOHISN2ZO15 | 403.047 1.36E+06 COHI4N2015 | 300039 | 521E+05 COH13N200 | 203062 | 1.73E+03

CTHION2012 | 314.023 1.31E+06 | C10H16N3013 | 386.068 | 5.10E+05 | CI9HI3NOI12 | 447.044 | 1.73E+05

CLOH16N2014 | 388.060 117E+06 | C10H14N3012 | 368.058 | 5.05E+05 | C1OH3ONS5017 | 600.164 | 1.70E+03

CLOH16N3017 | 450.048 1.15E+06 | C20H31N2014 | 523.178 | 4.67E+05 | COHI4N2011 | 326.060 | 1.32E+05

COHI4N3O13 | 372033 L10E+06 | CI0HISN2012 | 355.062 | 4.64E+05 COHIINO9 | 278.051 | 1.01E+D3

CLOHI4N3015 | 416.042 1.09E+06 | C10H14N3016 | 432.037 | 4.58E+05 Cl0HI4NOS | 202.067 | 9.83E+04

C20H32ZN3015 | 554.183 1.06E+D6 CIO0HI4NOI11 | 324.057 | 4.34E+05 COHIINOE | 262.056 | 8.92E+4

CLOHI4N2013 | 370.030 1.03E+06 CTHI0N2013 | 330.018 | 4.00E+05 Cl0HI6NOS | 204 083 | 8.52E+04

COHI4N2013 | 338.030 1.02ZE+06 | C10H13N3015 | 417.050 | 4.07E+05 | CIOH16N209 | 308.086 | 0.00E+00

C20H32ZN3016 | 570.178 1.00E+06 | C10H13N2014 | 387.052 | 398E+05 | C10H17TN3O12 | 371.081 | 0.00E+00

C20H32N3013 | 522.194 0.55E+05 | C20H3IN2018 | 587.157| 396E+D5

COHI4N3015 | 404.042 027E+05 | C1O0HISN30O14 | 401.055| 3.80E+05

CI0HISNO14 | 373.049 0.12E+05 | C10H16N2010 | 324080 | 3.76E+03

C20H3ZN3014 | 538.188 8.B2E+05 | C10HISN3O13 | 385.060 | 3.76E+05

C20H32N3019 | 618.163 8 4TE+05 COH13N2010 | 309.057 | 3.53E+05

C20H32ZN3018 | 602.168 8.41E+05 | C1OHITN2O14 | 380.068 | 342E+05

CTH10N3011 312.032 7T.96E+05 | C19H30N2018 | 574.149 | 338E+05

COHI13N2011 325052 TO6E+05 | C1OHI4N3013 | 384.053 | 320E+05

CI0H15N2Z0Q | 307.078 6.97E+0> | C20H31N2020 | 619.147 | 297E+05

Figure S10. Peak lists for each MT system

S13



