Supplementary Material for:

Estimation of mechanistic parameters in the gas-phase reactions of
ozone with alkenes for use in automated mechanism construction
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Section S1: Fits to determine POZ fragmentation
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Figure S1: Fit to determine group additivity factor for —CHs group in POZ fragmentation.
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Figure S2: Fit to determine group additivity factor for —C(CHs)s group in POZ fragmentation.
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Figure S3: Fit to determine group additivity factor for —-CH(CHs), group in POZ fragmentation.
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Figure S4: Fit to determine group additivity factor for —CH,CH3R group in POZ fragmentation.
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Figure S5: Fit to determine group additivity factor for -CH,CH; group in POZ fragmentation.
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Section S2: Determination of endocyclic alkene SCl yields

An empirically derived fit (Equation S.E1) to the available data for SCl yields of endocyclic
alkenes (cyclo-pentene, -hexene, -heptene, methylcyclohexene, a-pinene, limonene, b-
caryophyllene).

1

1+580e(-%/2) (5-E1)

where C = carbon number.
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Figure S6. Empirically derived fit to measured SCl yields of endocyclic alkenes.



Section S3: Example Calculations

A: o-pinene

syn-Clla:

(0]

@04\%
|
syn-Cl2: ©0 anti-Cl2:
Cl yields
Treated as >C(CH3)=CCH2CH<
Yo, = (0.218)—(0+0)+1 _ 0.61=1— Yo,

Ysyn-ciia = 0.61 * 0.5 =0.30
Ysyn-cizb = 0.61 * 0.5 =0.30
Ysyn-ci2 =0.39 * 0.5 =0.20
Yanti-cz =0.39 ¥ 0.5=0.20

*MCM name (mcm.york.ac.uk)

Cl Stabilisation

1
S= 5~ = 0.20

14580~ /2)

e
o~ syn-Cl1b:



syn-Clla : Decomposition rate, bimolecular rates and products:

Reaction | Rate / cm3s? Products
Partner
Unimol. 611s? 7
o~ + OH
SO, 1.6 x 10710 /\L)Ok
O/
RCOOH 3.1 x 1010 "o
St
O/
NO; 2 x 1012 %%
/\L/Q)\No
O/
HNO; 5.4 x 1010 Ho%o
/\L/QOS
O/
HCl 4.6 %101 Hoso .
|

syn-Cl1b : Decomposition rate, bimolecular rates and products:

Reaction | Rate /cm3s! Products
Partner
Unimol. 14 s1 Q
K
o0~ + OH
H20 9.8 x 108 "o
(H20)2 1.9 x 104 /\E/KOH
O/
(0]
Iy
o/
(o]
/\L)‘\OH
O/
SO, 1.6 x 1010 /\ﬂ
O/
7




RCOOH 3.1 x 10710 "9%o

NO 2 x 1012 N
Aﬁk?
O/ NO
HNO; 5.4 x 1010 Ho%o
O/
HCl 4.6 x 101 "95o

syn-Cl2 : Decomposition rate, bimolecular rates and products

Decomposition rate, bimolecular rates and products:

Reaction | Rate /cm3s! Products
Partner
Unimol. 20551 o
o#
|
o
o + OH
50, 2.6 x 1012 /\L)Ok
O/
RCOOH | 2.1x107° o /Kﬁi
~o
o# o
NO2 2 x 1012 o i
~o
ON{ )\M
O
10 (0]
HNO3 5.4 %10 HO\JO\L/“\
11 (0]
HCI 46 x10 Hoj\ﬁu\
cl




anti-Cl2: Decomposition rate, bimolecular rates and products

Reaction | Rate / cm3s? Products
Partner
Unimol. 74 51 L)Cj\
0.4
(o]
, J\L/)k
(]
0.4 o/oﬁ‘\
H,0/ 1.6 x 1014 0
(H20); 1.75 x 10°1 o /W
0.55 ~o
(6]
0.40 o/“b)k
(o]
W
0.05 ©
SO, 1.4 x 1010 ¢m3s71 /\b)oj\
O/
RCOOH  |3.8x10™ cm3s? ‘o /Kﬁm
~o
oo
NO; 2 x 102 em3s? o i
~No
ON{ /KL/L
O
HNO; 5.4 x 1010 ¢m3s°? 2
HCl 4.6 x 101! cm3s? 9




B: cis-2-pentene

> ®
@
@) 20 O
syn-CI1: NF anticii: -~ F 0
?@ ®
@

0 20 O
syn-Cl2: A anti-Cl2: NP0
Cl yields

YCIl — (0.218+0)—;0.107+0)+1 — 056 — 1 _ YCIZ
Ysyn-ci1+chacHo = 0.56 *0.3 =0.17 (syn:anti ratio = 0.3:0.7 from cis-alkenes)

Yanti-ciz+chscro = 0.56 *¥*0.7 = 0.39
Ysyn-ciz+c2nscro = 0.44 *0.3 = 0.13
Yanti-ciz+c2nscro = 0.44 *0.7 = 0.31

Cl Stabilisation

(2)-CH3CHOO: s=1-|() x 1242 x (555)] = 022
(E)- CH3CHOO: S=1- (g) x 0.95 X (4+(§_3))] = 0.60
(2)-CH3CH2CHOO: S=1- (g) x 1.242 X (5+(§_5))] = 0.22
(E)-CH3CHCHOO: S=1- (g) x 0.95 X (5+(§_3))] — 0.58

syn-Cl1: Decomposition rate, bimolecular rates and products

Reaction | Rate / cm3s? Products
Partner
Unimol. 205 st <o
o)
)\¢ + OH
SO, 2.6 x 101 AP
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RCOOH | 2.1 x 1010 /YO\OH
O.
N
O
NO; 2 x 1012 /\ro\o.
(0)
“NO
HNO3 5.4 x 1010 O<on
HClI 4.6 x 1011 O<on
Cl

anti-Cl1: Decomposition rate, bimolecular rates and products

Reaction | Rate / cm3s? Products
Partner
Unimol. 74 s1 0.4 CyHs+ CO;
0.2 “oH+(CO
5
0.4 - 07" +HO,+CO;
H,0 / 1.6 x 104 Oon
(H20). 1.75 x 1011 0.55 OH
O
040 NF
O
0.05 OH
SO, 1.4 x 1010 AP
RCOOH 3.8x 1010 O<on
/j/
b
O
NO; 2 x 107" /\/O\o'
O
“NO
HNO3 5.4 x 10710 Oon
HCl 4.6 x 1011 O<on
Y

syn-Cl2: Decomposition rate, bimolecular rates and products

Reaction
Partner

Rate / cm3s!

Products
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Unimol. 136 s O'\O
o)
Kf + OH
SO, 2.6 x 101 N
_ o
RCOOH 2.1x10%° Y ~oH
(@)
0
o
NO; 2 x 1012 \(O\o'
°~no
HNO3 5.4 x 10710 O<on
NO;
HCl 4.6 x 101 ~oH
Cl

anti-Cl2: Decomposition rate, bimolecular rates and products

Reaction | Rate /cm3s Products
Partner
Unimol. 5351 0.4 CHs+CO;
0.2 CHs;OH +CO
0.4 CH30; +HO»+CO>
H,0 / 2.3 x 104 O<om
(H20). 2.7 x1012 0.55 OH
0.40 F°
@]
0.05 OH
SO, 1.4 x 1020 P
RCOOH | 3.8x 10 \l/O\OH
(@)
b
O
NO2 2x 1012 YO\O-
O\NO
HNO3 5.4 x 10710 O<on
NO;
HClI 4.6x101 YO\OH
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C: 2-methyl-1-pentene

O/Oco
®
®

| |
CH»00: H)\H syn-Cl1: /\)\ anti-Cl1:

Cl yields
Yo =222 = 061 = 1 - Y,

Ysyn-ci1+Hcho = 0.61 *0.5 = 0.30
Yanti-ciz+Hcro = 0.61 *0.5 = 0.30
YcH200+cH3(cH2)2c(0)cH3 = 1 - 0.61 = 0.39

Cl Stabilisation

CH200: s=1-|()x 095 x (572=;)] = 068
(2)-CH3COO(CH2)2CHs: s=1-|() x 1242 x (5555)] = 031
(E)-CH3COO(CH2)2CHs: s=1-|() x 095 x (5725;)] = 059

CH>00: Decomposition rate, bimolecular rates and products

Reaction | Rate / cm3s Products
Partner

H20 8.7 x 10°%6 "o ]
(H20): 1.4 x 1012 0.55 H)<OH

SO, 3.7 x 101 Q
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RCOOH 1.2 x 1010 R
Ho/(:le\o/go
NO 12
2 3x10 ON/: >k0/0'
R H
HNO3 5.4 x 1010 HO/: >kN03
_ H
HCl 4.6 x 101 HO/: >|\C|

syn-Cl1: Decomposition rate, bimolecular rates and products

Reaction | Rate / cm3s Products
Partner
Unimol. | 4335 7 ¢
O\)]\/\ +OH
SO, 1.6 x 10710 )T\/\
RCOOH 3.1 x 1010 Ho%o
/l\\{;ﬂ\
_ (@]
NO; 2 x 1012 %o
/10?/\
NO
HNO; 5.4 x 10710 Ho%o
)\/\
NO3
HCl 4.6 x 101 Ho%o
NN

anti-Cl1: Decomposition rate, bimolecular rates and products

Reaction | Rate /cm3s Products
Partner
Unimol. 689 s )CL(\
o)
SO +OH
SO, 1.6 x 1010




RCOOH

3.1x 1070

NO;

2 x 1012

HNO3

5.4 x 10710

HCI

4.6 x 101!
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D: 2-methyl-1,3-butadiene (Isoprene)

T

Reaction at terminal double bond: Branching = 0.6 (from Jenkin et al., 2020)

©
(0) (@)
i e O
20 ©
CH,00: H)\H anti-MACRO: No syn-MACRO: Z°

Cl yields

_ (-0.28)—(0)+1

YCIl == 036 = 1 - YCIZ

Yanti-macro+HcHo = 0.36 *0.8 = 0.29 (syn:anti formed with a ratio of 0.2:0.8 — Kuwata et al., 2005)
Ysyn-macro+HcHo = 0.36 *0.2 = 0.07
Ycr200+macr =1 - 0.36 = 0.64

Cl stabilisation

CH,00: $=1-|() x 095 x (5725;)| = 064
(2)-MACRO s=1-|(5) x 1242 x (555)| = 022
(E)-MACRO: S=1- [(g) x 0.95 X (6+(§_3))] = 0.55

CH>00: Decomposition rate, bimolecular rates and products
See C: 2-methyl-1-pentene

anti-MACRO (E-(C(CH.)=CH,)CHOO): Decomposition rate, bimolecular rates and products

Reaction | Rate / cm3s? Products
Partner
Unimol. 30st 0.4 Cs3Hs+ CO;

0.2 )LOH +CO
H.0 / 1.4 x 1016 .
(H20); 2.7 x1013 SOH
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SO, 1.4 x 1010 )]\/
/O
RCOOH 3.8 x 10°10 )}\(
O\
OH
NO, 2 x 1012 )kro
~o
HNO3 5.4 x 10710 )]\/
O\OH

HCI 4.6 x 101!

4202
/
o
I

Cl

syn-MACRO (Z-(C(CH;)=CH,)CHOO): Decomposition rate, bimolecular rates and products

Reaction | Rate /cm3s Products
Partner
Unimol. 13,400 st Q

SO, 2.6 x 101 cm3s?

RCOOH 2.1x101%cm3s?

4202
/
o
I

[e]

~

ps)

NO, 2 x 1012 cm3s7! )H/O\
5
O\
NO
HNO; 5.4 x 102 cm™3s? )}\(O
~OH
NO,
HCl 4.6 x 10 cm3s’t )}\(O
~OH
Cl




Reaction at disubstituted double bond: Branching = 0.4 (from Jenkin et al., 2020)

)
8.b
I I I
CH,00: HJ\H anti-MVKO: )\/ syn-MVKO: )\/

(0.218+-0.28)+1
Vo = 220 = 047 = 1 - Yy

Yanti-mvko+tcHo = 0.47 *0.5 =0.23
Ysyn-mvko+HcHo = 0.47 *0.5 =0.23
Ych200+mvk = 1 - 0.47 = 0.53

Cl stabilisation

CH200: $=1-|() x 095 x (5725;)| = 064
anti-MVKO: s=1-|(5) x 1242 x (555;)] = 022
syn-MVKO: s=1-|(5) x 1242 x (555)] = 022

CH>00: Decomposition rate, bimolecular rates and products
See C: 2-methyl-1-pentene

anti-MVKO (Z-(CH=CH,)(CH3)COQ0): Decomposition rate, bimolecular rates and products

Reaction | Rate /cm3s Products
Partner

Unimol. 13,400 s
0.5 XI

O
o

SO, 2.6 x 101! cm3s? O
)j\/

RCOOH 2.1 x 1010 cm3s°1 "o

NO 2 x 102 cm3s7! <o




HNO3

5.4 x 1019 cm3st

HCI

4.6 x 101 cm3s?t

syn-MVKO (E-(CH=CH,)(CH3)COO0): Decomposition rate, bimolecular rates and products

Reaction | Rate / cm3s? Products
Partner
Unimol. 50 st Q
. O\)l\/
o~ Z 1 oH
SO, 2.6 x 101 cm3s2 0
)I\/
RCOOH 2.1 x 100 cm3s! "o
/|\/
O\n/R
_ O
NO; 2 x 10 cm3s? %o
/I\/
O\NO
HNOs 5.4 x 1019 cm3st HOS,
/I\/
HCl 4.6 x 10! ¢m3s? HoS
/I\/
Cl
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