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decomposition product of the meta-xylyl radical

using VUV synchrotron radiation
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Figure S1. Energy diagram for isomerization and decomposition of the m-xylyl radical.
Energies are 298 K enthalpies calculated at the G4 level of theory. Blue pathway indicates
isomerization to p-xylyl, red pathway indicates isomerization to o-xylyl, green pathway

indicates dissociation to fulvenallene + CHjs
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Figure S2. Energy diagram for isomerization and decomposition of the m-xylyl radical.
Energies are 298 K enthalpies calculated at the G4 level of theory. Blue (red) pathway

indicates dissociation to 3 (2)-methylfulvenallene.
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Figure S3. Threshold photoelectron spectrum of the pyrolysis products of m-xylyl bromide,

showing the presence of p-xylylene and styrene.



3-Methylbenzylbromide 'H NMR
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Figure S4. 'H and °C NMR spectra of the 3-methylbenzylbromide (m-xylyl bromide)

precursor.



3-Methylbenzylbromide IR spectrum
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Figure S5. Infrared spectrum of 3-methyl benzylbromide (m-xylyl bromide).



Co-Ordinates for optimised geometries on m-methylbenzyl energy surface.

R 001 (m-methylbenzyl)
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Could not obtain TS structure explicitly. Performed a scan to confirm a barrierless transition

structure.
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0.39569600
0.69697000
-0.46166200
1.21842100
1.16332400
2.08328000
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TS_011

TETmOoOnTOoOO0OO0OINmTo0n0

-0.64935500
-1.90743800
-1.90743200
-0.64934600
-0.29922000
-2.78834800
-2.78833800
-0.29920400
0.24321700
1.53281900
2.81844200
3.27152600
3.51291600
0.27745000
-0.78647400
0.81350300
0.81349500

-0.25764700 -1.17988300
-0.46252600 -0.73142900
-0.46250800 0.73145500
-0.25761900 1.17989400
-0.21913800 -2.20086800
-0.59859400 -1.34546900
-0.59856200 1.34550500
-0.21908600 2.20087600
-0.11353900 0.00000000
-0.51464600 0.00000000
-0.69133500 -0.00000200
-1.68156400 0.00000800
0.15120500 -0.00001500
2.12354800 -0.00002700
2.32475400 -0.00002500
2.32931800 0.91969700
2.32929500 -0.91976000
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TS_012

TETOn T T TIOoOONTZOoO00n0

-1.27119100
-1.47363500
-0.26186000
0.76679300
0.04833300
-0.05114800
-2.07159300
2.18563100
3.21247600
4.17813000
3.14788500
1.41561400
0.53189200
-2.81208300
-3.32382900
-3.47167000
-2.72206600

1.20928000 0.14372700
-0.23602600 0.00823200
-0.82801600 -0.16896600
0.22535600 -0.16404200
1.49952200 0.03594700
-1.87921500 -0.30221400
1.92342500 0.29118100
0.06561300 -0.14198300
-0.65805300 0.24750500
-0.62212100 -0.24884700
-1.29427100 1.13431100
0.39786600 -1.24479800
2.46407000 0.08932400
-0.90460500 0.05334500
-0.70920300 1.00374200
-0.53141100 -0.74018700
-1.98756800 -0.06510600
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TS_013

TETOnTOIOSZTZOoO00n0

-0.35274700 -0.89013600 0.00453600

-1.52084400
-1.20727300
0.13187500
0.74978400
-1.95636400
0.68897300
-0.21969200
2.05031700
2.12330500
3.30938000
4.01147400
3.69872900
-2.90977500

-0.20240900
1.24048100
1.41499700
0.07819500
2.02245000
2.33993600
-1.96207100
-0.18608400
-0.10881800
-0.44786100
-0.57827400
-0.54500700
-0.75492100

-0.01051000
-0.02763600
-0.02355200
-0.01225700
-0.04513700
-0.03059900
0.02124900
0.01154300
2.18400000
-0.18132400
0.63466900
-1.19271400
-0.01479300

-3.48025100 -0.40213000 0.85358300
-3.46441800 -0.43188200 -0.90477100
-2.90605900 -1.84776800 0.00367700
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TS_014

-2.03452300 -0.89737800
-1.81470600 0.54280100
-0.49146700 0.81682900
0.19525200 -0.49570500
-0.84748500 -1.53332500
-3.00111600 -1.37157600
1.60303100 -0.73747500
2.80912500 -0.42082500
3.70649400 -0.68448200
2.96563200 0.08137900
0.76223400 -0.72396600
-0.65178200 -2.59453600
0.19412200 2.14306400
0.78229400 2.26432700
0.89155700 2.28106900
-0.53749300 2.95484700
-2.59790800 1.28503000

TEIEmTmOT T T TOOZO00n0

-0.12879000
-0.12386400
0.02910100
0.14581900
0.03736200
-0.23539900
0.16161000
-0.25291400
0.30036700
-1.21142700
1.25854800
0.08099900
0.08560900
1.00376400
-0.74953900
0.04767600
-0.21858000
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TS_015

0.64262900
1.90260100
1.86111600
0.57317600

-0.26920800
2.73544600
0.18917100

-1.59483600
-1.63429900

-2.88116400

-3.59376800

-3.28257700
2.81114100
0.19300700

-0.45625200

-0.38300600
1.05021500

TETOn T TIOoOTION o000 0

0.78015800
0.28326500
-1.18449800
-1.59469900
-0.38915700
-1.82219800
-2.60351400
-0.35002100
-0.10958300
-0.32590200
-0.29076600
-0.34218500
0.87209100
2.20461100
2.42986400
2.44182800
2.88192100

-0.01993700

-0.03299500
-0.02083400
0.00135600
-0.00837000
-0.03291300
0.01427500
0.01659800

2.16400000
-0.17498200
0.64140000
-1.18603600
-0.05177900
-0.01351400
-0.86813200
0.88919700
-0.05394200
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P_001 (p-xylylene)

mITomn oD T on T o00nnO

-0.08536400
1.22613200
1.22613200
0.08536400

-1.22613200

-1.22613200
-0.11359100
0.11359100
2.18954800

-2.18954800

-2.37045500

-2.36079700

-3.34123600
2.37045500
3.34123600
2.36079700

1.40579200
0.76612100
-0.69304100
-1.40579200
-0.76612100
0.69304100
2.49163000
-2.49163000
-1.19475300
1.19475300
-1.48157800
-2.56596000
-0.99833700

N

0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000

1.48157800 0.00000000
0.99833700 0.00000000
2.56596000 0.00000000
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P_002 (o-xylylene)

mTom oD T on I o00nnO

0.62034400 -0.74683800 -0.00134400

0.62034300
-0.67496500
-1.83408700
-1.83408700
-0.67496400
-0.67301300
-2.78368800
-0.67301400
-2.78368800
1.73300900
1.68550100
2.70539700
1.73300800
1.68549900
2.70539700

0.74683800
1.40574700
0.71980000
-0.71980100
-1.40574700
-2.48712700
1.24001400
2.48712600
-1.24001500
-1.48946500
-2.57246800
-1.05127200
1.48946600
2.57246900
1.05127300

0.00134300
-0.13457400
-0.08534200
0.08534200
0.13457300
0.23173000
-0.15586900
-0.23173200
0.15587000
-0.17115200
-0.13964200
-0.35999600
0.17115300
0.13964300
0.35999700
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P_003 (fulvenallene)

mZTOoOZZIZo00nnO

-0.59676300
1.60257000
0.28556400

-0.59694300
-1.87367200
-1.87356100
-2.76519100
-0.24351300
-2.76539400
2.89965700
3.46808500
3.46808300

-0.24317900

1.17991400
-0.00019000
-0.00008300
-1.17994500
-0.73351800
0.73368500
1.34696800
-2.20014000
-1.34666600
0.00009100
0.00008700
-0.00003100
2.20005600

-0.00002000
0.00000100
0.00000000
0.00002000
0.00000300

-0.00000800

-0.00001600
0.00003800
0.00000800

0.00000300

-0.92673900
0.92674600

-0.00003600
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P_004 (3-methylfulvenallene)

mD T TmonITZonITo00nnO

-1.48407100 -0.20118100 0.00001500

-0.31899600
0.79057700
2.08031700
0.17269500
-1.16672000
0.73065700
-1.91379600
3.35180700
3.90959800
3.90963600
-2.87518300
-2.87381700
-3.43727200
-3.43738300
-0.19017800

-0.89287400
0.07261700
-0.19289000
1.41129900
1.23909500
2.33591600
2.02335000
-0.45168700
-0.56553500
-0.56555300
-0.75028700
-1.84341600
-0.41195800
-0.41172500
-1.96562300

-0.00004800
0.00003200
-0.00000300
-0.00002900
0.00005000
-0.00006800
0.00007700
-0.00003700
-0.92645200
0.92635200
0.00003300
-0.00011000
0.87954100
-0.87931400
-0.00010300
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P_005 (2-methylfulvenallene)

mIoDTOoOZTOoOIZITOoO00nnO

1.86947200 0.29652000 -0.00002200
0.60458100 0.78087700 0.00000200

-0.29804700
-1.61354300
0.56169500
1.84437100
2.77163100
0.18986500
2.72590500
-2.91095800

-0.39764300
-0.37262900
-1.59483200
-1.16995100

0.89563900
-2.60845500
-1.79787600
-0.34119700

-3.47990000 -0.32903200
-3.47993700 -0.32905900

0.14469400
-0.46975200
-0.46974000
0.99832900

2.20241000
2.43097400
2.43094300
2.88553400

-0.00004800
-0.00002600
0.00004200
-0.00001700
-0.00002200
0.00009200
-0.00001000
0.00000100
0.92642700
-0.92640200
0.00003200
-0.87921300
0.87929500
0.00003900

35



