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Table S1. Summary of IEPOX-derived SOA Tracers Characterized in This Study.

IEPOX-derived SOA tracers Analytical Techniques Tracer lon Retentlo_n Time
(m/2) (min)
3-methyltetrahydrofuran-3, 4- GC/EI-MS 262 22.20
diols (3-MeTHF-3,4-diols) GC/EI-MS 262 22.81
GC/EI-MS 231 27.30
Cs-alkene triols GC/EI-MS 231 28.35
GC/EI-MS 231 28.71
GC/EI-MS 219 34.73
2-methyltetrols GC/EI-MS 219 3558
dimers GC/EI-MS 335 54.56
organosulfate derivatives of the UPLC/ESI-HR-Q-TOFMS 215 1115

2-methyltetrols

organosulfate derivatives of the UPLC/ESI-HR-Q-TOFMS 333 1101

dimers

# Reaction products analyzed by GC/EI-MS are derivatized by trimethylsilylation.
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23 Figure S1A. 'H NMR (400 MHz, chloroform-d) of (2-methyloxirane-2,3-diyl)dimethanol (cis-p-
24 IEPOX).
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26  Figure S1B. **C NMR (100 MHz, chloroform-d), (2-methyloxirane-2,3-diyl)dimethanol(cis-f3-

27  |EPOX).
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Figure S1C. *H NMR (400 MHz, chloroform-d) racemic mixture of 8-1EPOX diastereomers
[(2R)-1S)/[(2'S)-1R]-1-(2-methyloxiranyl)-1,2-ethanediol (2a) and [(2'S)-1S]/[(2R)-1R]-1-(2-
methyloxiranyl)-1,2-ethanediol (2b). Signal assignments are based on Adam et al.*
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Figure S1D. *C NMR (100 MHz, chloroform-d), racemic mixture of 8-IEPOX diastereomers 2a

ppm

and 2b ([(2R)-1S)/[(2'9)-1R]- and [(2'S)-1S])/[(2R)-1R]-1-(2-methyloxiranyl)-1,2-ethanediol,

respectively).
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Figure S2A. *H NMR (400 MHz), chloroform-d) of cis-3-methyltetrahydrofuran-3,4-diol.
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Figure S2B. *C NMR (100 MHz, chloroform-d) of cis-3-methyltetrahydrofuran-3,4-diol. Partial
signal assignments are based on the presence of splittings consistent with 2Jc _ y or 3Jc _n
coupling,? possible only for signals of C3 and C4. The 1:1:1 triplet at 77.2 ppm is due to natural

abundance **C-chloroform-d.
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44 Figure S2C. *H NMR (400 MHz), chloroform-d) of trans-3-methyltetrahydrofuran-3,4-diol.
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47  Figure S2D. °C NMR (100 MHz), chloroform-d) of trans-3-methyltetrahydrofuran-3,4-diol.
48  One ring carbon signal is obscured by the **C-chloroform-d signals.



49
50

51

52

Aerosol Volume (um®cm?®)

60

50
40
L
30
20 +

10 1

0004 Oooooo

o
) o
00 0% ;0%

® Acidic Seed + B-IEPOX (Exp. #7)
©  Neutral Seed+ B-IEPOX (Exp. #9)

2 3 4 5
Experimental Time (hr)

Figure S3. Evidence of SOA growth by

heated N, () from time zero.

50

40 -

30

Aerosol Volume (um®cm?)

10 1

20

B ® Acidic Seed + §-IEPOX (Exp. #3)
O Neutral Seed+ §-IEPOX (Exp. #5)
...o * °
L]
) .'.' LI

..
g 8o
o7 o

® o0 o’
®.% o
(ofe] ® oo’ ®
000 °
0,070 . °
o 094 0 o 0 o
00% " O % o o%ge
00% © 0 "0 o
o O ©0g 0°
o

T T T T
0 1 2 3 4

Experimental Time (hr)

acid-catalyzed reactive uptake from wall-loss

uncorrected SMPS data. (A) B-IEPOX and (B) 6-IEPOX were introduced into the chamber with

S6



53

54
55

56

S7
58

59
60

61

62
63
64

73
100%
g
B
3
2 101 447 131
50
"7 218 %2
%3l 189 204 °)
mz-> 60 suwumuuwowozoozzamzso
100% Lo 100% 73
g
g - 8
«< [
g 3
§ 147
£ :
= 147
50 138 59 103
5. ..hlw LI L N P 215 244 ul L A "L¢i'55 171_191 Ll"‘ 39
mz-> 60 80 100 120 140 160 180 200 220 240 miz> 60 B0 100 120 140 160 180 200 220 240 260 280 300 820
100% 3
§
34 231
£
@] 75
147
55
IR N 1°G117 1 ‘|... 191215 || 244 261 334
miz-> 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340
73
100%
8
[
o
E
é 17 219
& 147
58 101, “Li 167 189 |21 277 301 321 409
miz-> 60 100 150 200 260 300 350 400
100% 73
a1
=
o
9
F=4
3
£
& 117 u7 29
' e |\ e T
i Aoy .l 175180 "] 21 |

miz—> 80 8010012)14-0160130200202402602&300320340

Figure S4. GC/MS EIl mass spectra corresponding to reaction products formed in acidic seed
aerosol from reactive uptake of cis-p-IEPOX. (A) EIC of m/z 262: 3-MeTHF-3,4-diol (B) EIC of

m/z 231: Cs-alkene triols (C) EIC of m/z 219: 2-methyltetrols (D) EIC of m/z 335: dimers.
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Figure S5. GC/MS EI mass spectra corresponding to aerosol-phase reaction products formed in
acidic seed aerosol from reactive uptake of 3-IEPOX. (A) EIC of m/z 262: 3-MeTHF-3,4-diols
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Figure S6. . GC/MS EI mass spectra corresponding to IEPOX-derived reaction products found
in a representative field sample collected from the southeastern United States during the summer
of 2010. (A) EIC of m/z 262: 3-MeTHF-3,4-diols (B) EIC of m/z 231: Cs-alkene triols (C) EIC of

m/z 219: 2-methyltetrols (D) EIC of m/z 335: dimers.
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Figure S7. HR-AMS unit mass resolution (UMR) mass spectra of synthesized standards (A) cis-
3-MeTHF-3,4-diol, (B) trans-3-MeTHF-3,4-diol, (C) B-IEPOX, and (D) 6-IEPOX. UMR spectra
of atomizer background, the synthesized standard, and that of the standard with the atomizer

background subtracted are shown.

S10



96
97

98

99

100

101

102

0.20 . .
0151 A I_, x5 cis-3-MeTHF-3,4-diol
0.10 — 29 43 91 105
] 53
0% A Wl ISIB 69 15 % | |\I 1
0.00 - 1 |I . 1 |I||I| I|l|I sl I|I| 1 I"I M ; ||||.IIJI:|I Ul ||I| L llIJI| ||.|I| L L
— 020
S o151 B 43 |—— %20 trans-3-MeTHF-3,4-diol
N 0.10__ 29
E 1 58 100
o 005 15 | | =R ?|5 82 |
% 0.00 ] I L ||_ I| L II| I o |.|.|I ; Liorsd | |/ |I Il||||| ] | Lexy | b, Ll
(5]
=
§ 020
£ o154 C 29 = x20 B-IEPOX
= .
43
'c—g 0.05- 15 | | 5% 58 6o 75 82 |
‘g‘ 0.00 1. .I. a— | I .l. —rtiey I .l'. . ','.I.'Il I e KR ,I.lll'. “Il.'!|'.|:|;|.'.'.'.','.'. rieafutlls, .|.'.'. iR
0.20
a1 D 43 |—» x10 &-IEPOX
0.15 . 29 101
0.10 —
. 53
0054 15 | " 3 5|3 5:3 82
0.00 ] I . 1l |I 1 . Ly iII I|I||||I| I|I|I| ?|5 : IIl- 1 I| I |J|! 11 l ' 1 '

L) T T
10 20 30 40 50 60 70 80 80 100 110 120 130 140 150

m/z

Figure S8. Background corrected HR-AMS unit mass resolution (UMR) mass spectra of
synthesized standards (A) cis-3-MeTHF-3,4-diol, (B) trans-3-MeTHF-3,4-diol, (C) B-IEPOX,
and (D) o-1IEPOX that have been normalized by the total organic signal (i.e., m/zi/org). As such,
these spectra show the relative contribution of each fragment to total organic signal. The
intensities of m/z > 90 have been adjusted to clearly show the contribution and patterns of

fragments in that mass range.
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