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Table S1 The energy barrier for the normal Diels-Alder reaction

DAE TAE DNE TNE DAA DNA
DE1 8.45 8.47 3.40 1.58 8.76 291
DE2 8.70 8.72 3.65 1.83 9.01 3.16
DE3 9.62 9.64 4.57 2.75 9.93 4.08
DE4 9.76 9.78 4.71 2.89 10.07 4.22
DES 9.85 9.87 4.80 2.98 10.16 431
DE6 9.97 9.99 4.92 3.10 10.28 4.43

Table S2 The energy barrier for the inverse Diels-Alder reaction

DAE TAE DNE TNE DAA DNA
DE1 2.16 2.20 6.24 7.02 3.05 6.84
DE2 0.54 0.58 4.62 5.40 1.43 5.22
DE3 1.07 1.11 5.15 593 1.96 5.75
DE4 0.51 0.55 4.59 5.37 1.40 5.19
DES 1.14 1.18 5.22 6.00 2.03 5.82
DE6 0.29 0.33 4.37 5.15 1.18 4.97




Table S3 The energy barrier of LUMO—LUMO for the neutral Diels-Alder reaction

DAE TAE DNE TNE DAA DNA
DEI 4.06 4.08 0.99 2.81 4.37 1.48
DE2 5.68 5.70 0.63 1.19 5.99 0.14
DE3 5.15 5.17 0.10 1.72 5.46 0.39
DE4 5.71 5.73 0.66 1.16 6.02 0.17
DES 5.08 5.10 0.03 1.79 5.39 0.46
DE6 5.93 5.95 0.88 0.94 6.24 0.39

Table S4 The energy barrier of HOMO—HOMO for the neutral Diels-Alder reaction

DAE TAE DNE TNE DAA DNA
DEI 2.23 2.19 1.85 2.63 1.34 2.45
DE2 2.48 2.44 1.60 2.38 1.59 2.20
DE3 3.40 3.36 0.68 1.46 2.51 1.28
DE4 3.54 3.50 0.54 1.32 2.65 1.14
DES 3.63 3.59 0.45 1.23 2.74 1.05

DE6 3.75 3.71 0.33 1.11 2.86 0.93
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Fig. S1 The optimized structures of transition states (TS) to form the corresponding

product (for example, from TS1 to P1, from TS2 to P2, and so forth)
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0.11730500
-0.67695300
-0.56340800
0.39838300
1.75818600
1.70620100
2.75639200
-0.51880100
-0.98979300
0.00233800
-0.00225000
0.68663200
1.84957400
0.03636800
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3.36634300
4.53506200
2.50018000
3.07258000
2.73999100
3.48913400
-1.79406900
-2.78765400
-0.76323600
-0.53418200
-2.55461500
-3.45322500
0.61965600
1.29574900
1.30648600

2.71071800
3.06646200
1.89261300
2.09311400
1.86365300
1.30977500
3.67305900
3.25358300
4.76808800
0.79315800
-0.49881500
-1.49324600
0.60416000
-0.33781400

1.75925000
1.90013900
2.60944000
0.19612600
-0.88424600
1.14968000
1.60948500
2.25633600
1.56574500
-0.75104000
-2.37806900
-1.21804800
1.79823700
-0.98017200
0.38004200

1.07373400
-0.14103900
-0.84146700
-0.95102100

0.36655700

1.22227200

2.17023400

3.14990600

2.00574400

0.03752600
-0.14513400

-0.80568000

0.73127700

-0.04764100

0.35751300
0.60219600
0.34303900
-1.50274800
-1.92131900
-2.11305700
1.17530700
1.41573200
1.82171100
-2.46753900
-1.31788500
0.67244800
-0.37417100
0.28962300
1.44137900

0.78135700
1.03220400
0.80688000
-1.08835400
-1.54461700
0.53449700
0.66241300
0.07314200
1.14053800
0.93557700
1.41019800
0.57333600
-2.14554000
-2.00509500
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0.54788500
1.19561600
0.44613300
1.34721000
-2.65879600
-3.85054300
-3.56656600
-4.94232000
-2.34134300
-3.04918600
-1.38823500
-3.12708300
-3.11172200
-3.49139900
1.84140700
2.71338400
0.95190800
3.11409700
2.66420100
0.71133700
-0.41640100
-1.89980000
-1.10055600

-1.73076100
-1.77369700
-0.79159600
-2.00610600
-2.57024900
-0.61071800

1.79318900
-2.05822600
-2.58167300
-2.37792800

0.14495400
-0.61157200
-1.49323000
-0.25502400

1.25704200

1.35523800

1.94195100

0.80501900

0.07469200

1.94964800

-2.18833700
-2.94296300
-2.40263200
-1.31397600
1.01493000
2.11545500
-0.60945300
-1.67600700
-1.13877500

1.48728900
0.42545400
-0.37938500
-1.42311400
-0.47051200
1.48282500

-2.72266800
-1.55509300
-0.75151800
-2.70610400
0.31656600
-0.24196900
-1.01728800
0.12633900
-0.66711700
-1.63153400
-0.36599300
1.60217000
2.56866300
1.53762000
1.41445600
1.06388700
2.21346100
-1.16186300
-1.87256000
0.41661200
2.30902700
1.09402400
-0.38191600

-1.16367800
-1.93461500
-1.49863900
-0.06561500

0.74433500
-0.28164300



Z zZ O O Z ©0 O Z O O Z 0o O o0 zZz O o0 zZz O O zZz O O zZz o Z zZ O O Z

-2.73037100
-2.45507700
-3.73157800
0.02315100
1.20711200
2.22459200
-1.95716700
-0.72477400
-2.66301600
-1.02893200
-0.00282300
-1.38621700
-3.81278500
-4.41128400
-4.11006900
-2.85314800
-2.65572000
-3.58235700
3.59284000
4.67762000
4.57362000
5.52203500
3.99634500
3.07241900
5.17247900
3.60832700
3.14718000
4.05386500
-0.28147700
0.64403600

2.54503500
3.57982100
2.29377500
0.32995700
-0.05945600
-0.43198900
-0.13683800
-0.21612500
0.16911000
-2.39248400
-2.62456500
-2.90718200
0.19199700
-0.31422200
1.21080600
-2.30258700
-2.24892800
-3.04519700
-0.15511500
-0.14379700
-1.03235500
0.70828600
-1.20193800
-1.69209100
-1.42481900
1.19482600
2.09537500
1.23508600
2.41734800
2.16868300

-1.25396800
-0.67703600
-1.88209600
-0.59401900
0.01007400
-0.96672500
2.01553900
2.05531400
2.93788300
0.56572000
0.05023500

1.59013400
0.37841400
-0.55231300
0.96296800
-0.98968300
-2.17396900
-0.38106200
-0.36678000
-1.42401800
-2.23972800
-1.33663600
0.65723600
1.26941800
0.76992400
0.32783700
-0.33510600
1.44497300
0.63542900
1.45690000
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1.40504000
-0.40235600
1.02816000
2.12206500
2.18630800

2.18228500
1.78200100
0.51813900
1.30629600
1.72954700
1.21098400
3.49087200
3.67428000
4.22086500
0.04988900
-1.27020000
-2.06651800
0.99437600
0.21867900
1.25894300
0.08133800
-0.68431200
-0.06982600
3.19662000
3.89912400
3.54363700
2.31316900
2.35872700
2.91399900

2.15528100
-1.21835500
-0.80819800

0.21281300
-1.48081100

-1.11958900
-0.23375500
0.11961100
1.44809000
0.51467700
-1.31084500
-1.77677200
-2.68188800
-1.38654000
-0.79928200
-1.20906000
-0.74740000
0.45154500
-0.46496600
1.34450300
2.26199400
1.88569800
3.21045300
0.35443100
0.46105300
0.08818300
2.37652500
2.41858600
3.05684000

2.27437000
-2.05891300

0.67746700

-1.84265400
-1.27940100

-1.21305300
-2.05716100
-1.63136200
-0.15267100
0.81819200
-0.16115900
-1.33395200
-0.54238700
-2.20531300
-0.72482200
-0.61789600
0.51216700
2.13333900
2.31018900
2.89047000
0.07282500
0.93959000
-0.65448800
1.06373400
0.07594400
2.18226000
-0.79722600
-1.99679200
0.00361600
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-3.39108000
-4.08834300
-4.09786200
-4.56758900
-4.36003900
-5.53297500
-3.83299900
-3.18098600
-3.88623300
-2.29534200

1.16462600

0.25502600

2.01823800
-0.16378400
-1.29971500
-1.57360400
-2.26909900

-1.33412100
-1.62157000
-0.85379000
-2.26659000
-1.79427500
-0.40218500
-1.95944900
-1.68736200
-2.64892000

0.14445600

1.26349500

2.44019300

-0.23013100
0.68698800
0.26293200
1.70185600
-1.35945300
-1.11875900
-2.39227200
0.53654000
0.25628000
1.36268800
-2.42030500
-3.21199500
-2.43782100

0.70816600

-2.21946300
0.07423200

-1.53383400

1.47461000
0.44489700
-0.53815400
-0.83198700
0.24342700
1.17236200
2.78595300
3.58494600
2.94984700
-0.01752900
-0.59774600
-0.57498600

-0.03613900
0.94337500
2.07673100
0.50944400

-0.34386200

-0.22972900

-0.69695100

-1.32958200
-2.26137300
-1.28254200
0.80023500
0.63730400
1.64578100
-2.23596400

-0.72198100
1.02189800
1.24311200

-1.22651900
-1.95917000
-1.40611700
0.25807600
1.03320100
-0.17701500
-1.40137000
-0.52343100
-2.37384600
-0.62202600
-0.05600900
-0.91348200
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-2.74096200
-3.51149800
-2.61597200
-3.71895900
-3.98140600
-4.47432900
-0.67230100
-1.67114200
0.48010300
-0.99994500
-1.58148800
0.08874200
-1.84703300
-0.66230100
-2.66768300
3.58620200
4.73882400
5.02794600
5.25297600
4.15782100
5.29608400
3.39410900
3.09199100
3.28704500
2.51117000
0.15404500
1.05481000
2.26337500
2.73201100

1.35609000
1.65565100
1.87584500
-0.86599100
-0.88668000
-0.92181200
-1.83461100
-2.46551100
-2.14159300
-0.07555900
-0.79198200
0.43137900
-2.20606700
-2.34723800
-3.07776800
0.01888600
0.45507600
-0.35329500
1.51623100
-0.97254700
-0.78689000
-1.84148400
1.22315600
1.24908600
2.03670200
1.84972400
-1.49750700
0.07501400
-1.56149700

1.34818100
0.46069400
2.42723700
-0.15054100
-1.32210700
0.79330200
-2.07664700
-2.31131400
-2.31728800
2.28366200
3.06070300
2.41221100
0.59130700
0.86893800
0.51251800
-0.10311300
-0.97782500
-1.83279900
-0.73864700
0.89569000
1.24034400
1.25245900
0.67301500
1.85666400
-0.01601600
0.45881600
0.36597400
-1.77210200
-1.27772400



