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Table S1. Properties of the reactant and products.

Property Isophorone Isomer Self-adduct Co-adduct

Structural formula O O
O

O

O

Molecular formula C9H14O C9H14O C18H28O2 C15H24O

Molecular weight 138 138 276 220

Figure S1 GC spectra of isophorone self-cycloaddition reaction solution.

Figure S2 Mass spectra of self-adduct.

(Text File) Component at scan 1506 (12.185 min) [Model = +139u] in E:\A\\\XJJ\170304\HV24H170302    .D\DATA.MS
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Figure S3 1H and 13C NMR spectra of self-adduct (One of the isomers obtained by 

recrystallization).



Figure S4 Mass spectra of photoisomerized product 3-methylidene-5,5-dimethylcyclohexanone.

(Text File) Component at scan 572 (6.543 min) [Model = +82u] in E:\A\\\XJJ\170304\HV24H170302    .D\DATA.MS
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Figure S5 GC spectra of isophorone and cyclohexene co-cycloaddition reaction solution.

The co-adduct of cyclohexene and isophorone has several stereoisomers as follows.
O OO O

 

Figure S6 Mass spectra of co-adduct.

(Text File) Component at scan 1266 (10.737 min) [Model = +139u] in E:\A\\\XJJ\161014\20160924 .D\DATA.MS
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Figure S7 1H and 13C NMR spectra of co-adduct.



Figure S8 Structures of the stationary species in Figure 4.
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Figure S9 Mass spectra of isophorone and n-hexene co-adduct.

(Text File) Component at scan 3174 (19.367 min) [Model = +82u, -41u] in e:\a\\\xjj\190706\190626yifuertongzhengjixi.cdf
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Figure S10 GC spectra of isophorone and n-hexene reaction solution.

Figure S11 Mass spectra of isophorone and 1-octene co-adduct.

(Text File) Component at scan 3947 (23.732 min) [Model = +95u] in e:\a\\\xjj\191104\191030yifuertong-zhengxingxi-9h.cdf
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Figure S12 GC spectra of isophorone and 1-octene reaction solution.

Figure S13 Mass spectra of isophorone and cyclopentene co-adduct.

(Text File) Component at scan 2979 (18.889 min) [Model = +138u] in e:\a\\\xjj\191104\191030yifuertong-huanwuxi-9h.cdf
30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220

0

50

100

39

41

43
45 51

55

60
65

67

69

74

77

79

81

83

89

91

93

95

107

109
117 121

125

133

138

149
159 163 173 177 187

191
206

O



Figure S14 GC spectra of isophorone and cyclopentene reaction solution.

Figure S15 Mass spectra of isophorone and cycloheptene co-adduct.

(Text File) Component at scan 3907 (23.528 min) [Model = +125u, -81u] in e:\a\\\xjj\191104\191030yifuertong-huangengxi-9h.cdf
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Figure S16 GC spectra of isophorone and cycloheptene reaction solution.

Figure S17 Mass spectra of isophorone and norbornene co-adduct.

(Text File) Component at scan 3482 (21.407 min) [Model = +138u] in e:\a\\\xjj\191104\191030yifuertong-nbd-9h.cdf
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Figure S18 GC spectra of isophorone and norbornene reaction solution.

Figure S19 Mass spectra of isophorone and vinyl cyclohexane co-adduct.

c (Text File) Component at scan 3884 (23.413 min) [Model = +139u] in e:\a\\\xjj\191104\191030yifuertong-yixijihuanjiwan-9h.cdf
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Figure S20 GC spectra of isophorone and vinyl cyclohexane reaction solution.

Figure S21 Mass spectra of isophorone and dicyclopentadiene co-adducts.

(Text File) Component at scan 5035 (29.168 min) [Model = +139u] in e:\a\\\xjj\191104\191030yifuertong-dcpd-9h-57min.cdf
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(Text File) Component at scan 4596 (26.977 min) [Model = +139u] in e:\a\\\xjj\191104\191030yifuertong-dcpd-9h-57min.cdf
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Figure S22 GC spectra of isophorone and dicyclopentadiene reaction solution.

Figure S23 Mass spectra of isophorone and styrene co-adduct.

(Text File) Component at scan 4032 (24.154 min) [Model = +185u, -104u] in e:\a\\\xjj\191104\191030yifuertongbenyixi-9h.cdf
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Figure S24 Mass spectra of styrene self-adduct.

(Text File) Component at scan 3650 (22.244 min) [Model = +104u] in e:\a\\\xjj\191104\191030yifuertongbenyixi-9h.cdf
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Figure S25 GC spectra of isophorone and styrene reaction solution.

Figure S26 Mass spectra of the fuel derived from isophorone self-cycloaddition.

(Text File) Component at scan 2322 (17.118 min) [Model = +109u, -124u] in E:\A\\\XJJ\170718\HDO.D\DATA.MS
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Figure S27. 1H and 13C NMR spectra of the obtained fuel derived from isophorone self-

cycloaddition.



Figure S28 GC spectra of the obtained fuel derived from isophorone self-cycloaddition after 

vacuum distillation.



Figure S29. FTIR spectra of the final high-density fuel molecules.
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2923 cm-1 and 2866 cm-1 belong to the stretching vibration of C-H in -CH2-. 1457 cm-1 is the 

rocking vibration of methyl and methine. 1364 cm-1 and 1382cm-1 are the characteristic cleavage 

absorption peak of isopropyl.

Figure S30 Mass spectra of the fuel derived from co-cycloaddition of isophorone and 

cyclohexene.

(Text File) Component at scan 1740 (13.597 min) [Model = +191u] in E:\A\\\XJJ\170422\HDO.D\DATA.MS
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Figure S31. 1H and 13C NMR spectra of the fuel derived from co-cycloaddition of isophorone 

and cyclohexene.



Figure S32 GC spectra of the fuel derived from co-cycloaddition of isophorone and cyclohexene 

after vacuum distillation.


