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Fig. S1 Potential energy surface profiles for the cycloaddition reaction without catalyst.

2. Cartesian coordinates for the optimized geometries of all species involved in the

uncatalyzed and catalytic cycle (values in Angstrom).
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-0.91206100
0.45710500
0.38738000

-0.99557200

-0.63257300
0.14962000
0.04703600

-1.39503800

-0.44767800
1.03081800

-2.53690000

-3.48601900

-3.07983100

-2.09248400

-4.05863600

-2.97043600

-1.38969300
0.57103600
0.50385300

-4.19967700

-3.12942500
3.89323200
3.80707200
3.38249600
4.74361600
4.59346900
3.24114700
3.01771600

1.39743600

0.90272600
0.68681600
0.32564100
1.95322400
1.15141100
0.38305300
0.84520700
1.64584100
0.94873300
0.21592800
1.62551300
2.68501300
0.53960900

-0.45081000
-0.06068600
-2.47516000
-2.80740900
0.22349400
-0.89856000
1.03494300
0.60428300
-1.78557200
-1.17897200
-1.04724500
-1.33495200
-0.59908600
-1.97088600
-0.45611100
-1.72632600
-0.11278000
-2.36735600
-0.50037300
-2.09506800
2.90608800
-0.16832100
-0.48890000
0.72665700
-0.51670500
-1.07390400
0.18923000
-1.21836100
2.25615300

-2.63077800
-1.15513700
-2.96511300
-2.90366300
-0.87680600
-0.95349300
1.24354800
2.42802300
1.19583700
1.40105400
2.52383300
2.43678700
-0.51264900

S19

-1.94614400
-0.91824900
-0.02569300
-1.09219800
1.37514700
2.04154100
1.09246000
2.05431400
2.26777400
1.46548700
0.39164700
-0.76547500
1.22402000
0.75679800
-1.06403900
-1.64343600
0.07919100
-1.75880400
2.99655900
-0.43822700
-0.20254000
0.61460300
-0.81058900
0.95733900
1.19530300
-1.28099500
-1.44242600
0.15197300
-0.50101000

-0.67942100
-0.97896700
0.18219700
-0.55322600
-1.92360300
-1.04315800
-0.44195200
0.08603300
-1.52536700
-0.23640900
1.16977200
-0.24786600
1.39353700
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0.60533600
-0.49662400
1.00514500
1.62413400
0.05392700
2.72952900
3.54921500
2.89534200
3.03167100
3.38179300
3.36101700
1.22864800
1.15890200
0.12101900
4.60667500
0.52165800
-2.75207200
-2.49472200
-1.93435500
-3.72564500
-3.39029200
-1.68768200
-2.17328400
-2.78684700

-1.52872900
-1.31902400
-0.91758100
-2.57144300
-1.84996100
-0.24940900
-1.43118900
-2.11985400
-1.68429500
-0.33177500
-1.91718600
-3.20245700
-0.98379800
-1.11030000

0.05744600
-1.31236000
-2.13718800
-0.59866800

0.51897000
-0.74762400
-1.44121600

0.77883900

1.42902400
-0.30985800
-0.19480800
-1.28187300

0.44858400
-1.03323300

0.73218800
-0.16500200

3.31754100

0.06712100
-0.20419000
-3.18596400

0.69054700

1.18838300

0.69513700

0.88124100

1.18356500

0.66916900

2.40101000

-1.63631000

2.64642200
1.45335400
2.59460800
2.81098400
1.60372800
1.27963200
-0.91211500
-2.27147200
-0.40741400
-0.95977300
-2.85393400
-2.21558700
-0.17553200
-1.55085300
0.00195600
0.58821700
-1.86758100
-2.31841500

S20

2.50905600
1.14013500
1.72231600
2.80470800
2.27331100
0.23254000
-1.04719300
0.69612100
0.95214500
-1.72417500
-1.59000200
0.06530300
-0.32104300
3.37850000
-0.77204500
-1.53979800
0.13498800
-1.22610000
0.83005800
0.56416200
-1.86626200
-1.77757400
-0.65523400
0.25274900

0.45542600
-0.46532700
1.35689700
0.74134700
-1.40497600
-0.66945500
-1.03889800
-1.01342700
-1.97193500
-0.98691800
-0.11762800
-1.15221600
1.35062100
1.99010800
1.04413000
2.05521600
2.18960800
1.41061600
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-3.27314000
-4.19455800
-3.40289600
-3.52097900
-4.07417800
-4.05141700
-1.79703900
-1.71948200
-0.59973300
-5.22777200
-1.20313700
3.48988100
2.57902700
3.33042500
3.32655500
2.84648100
2.85198800
1.26976900
5.29001500

-3.34612600
-2.49249900
-2.99145900
-4.40905000
-2.80320700
-1.43650700
-1.55654000
-1.73898200
-1.67727300
-0.55351000
-1.64173000
-2.67994700
-2.01009400
-1.63673300
-1.13702400
-2.80141100
-2.44039400
-0.73245500
-3.92884200
-4.64625800
-4.49424600
-3.84897700
-4.88206800

0.09305100
0.51211300
0.75812300
-0.91207100
1.56243300
-0.09165800
0.09066900
-2.83695100
-1.49293600
0.37376400
3.53318900
-0.00466600
0.08303700
0.84387700
-0.93630900
-0.75724200
1.00667100
0.05826900
0.02069500

2.30066400
1.10903400
2.77094900
2.06711400
0.73335400
1.39358000
-1.12897800
-2.58909900
-1.03173000
-0.77734000
-2.76162100
-3.02444200
0.39419800
-0.66053700
1.00380100
1.03640800
-1.36429700
-1.19553100
-0.64706300
-0.99921300
0.10639600
-1.52143100
-0.11688300

S21

0.39347000
-0.74627900
1.24791400
0.72967800
-1.01444500
-1.64348000
0.07262600
-1.85942300
2.95525800
-0.41823700
-0.09480100
0.36815200
-0.86123200
1.03202700
0.90809300
-1.53536800
-1.41343600
-0.44714700
-0.05384400

-0.54734600
-0.95752500
0.36953700
-0.44435600
-1.93162200
-0.99522500
-0.62484800
-0.22623000
-1.70388800
-0.35425600
0.84336500
-0.56904200
1.35253800
2.38256800
1.10813800
1.73942100
2.61419800
2.09528100
0.14821300
-1.15016400
0.69674800
0.79108000
-1.74619400
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-4.07798700
-2.52709300
-0.93037300
-1.40550700
-5.59166300
-3.25336600
4.14337600
3.67608500
3.38431400
4.41856200
4.46696000
3.39876600
2.57827200
1.30004800
0.39142300
1.21300600
5.63335200

-3.53555300
-2.62650500
-3.13622500
-4.55702400
-3.00206900
-1.61273600
-1.46407400
-1.47723600
-1.69363300
-0.47837600
-1.26923100
-2.40454800
-1.85337200
-1.31927900
-1.05253600
-2.64720100
-2.05435800
-0.41865900
-3.78249400
-4.59001200
-4.35406000
-3.56045900
-4.97070700
-4.02389400
-2.45577100

-1.69325400
-0.10053000
-3.14238400
-0.12256300
-1.48456300
3.04719800
-0.02190300
0.74333000
-0.72569600
0.65444100
1.40811100
0.04531200
1.58469400
1.00366100
1.80863900
-0.21503100
-1.00307100

2.20810200
1.18392800
2.57459200
1.85266400
0.92609200
1.57791300
-0.97013500
-2.48514100
-0.72108800
-0.56366500
-2.81252500
-2.95207500
0.18132200
-0.97716200
0.89093200
0.69435300
-1.76184800
-1.40788900
-0.85931300
-1.07838200
-0.26246100
-1.80932400
-0.14560900
-1.59797800
-0.15118300

S22

-1.77079700
-0.00913400
-0.71095300
3.30600500
-0.89573200
-1.33999400
-0.73039800
0.50004400
-1.06085400
-1.53732800
0.85310900
1.29095600
0.15711800
0.14738300
-0.13907000
0.42190200
-0.34521700

-0.03811900
-0.70233100
0.90744000
0.11714600
-1.69149400
-0.79680300
-0.80996800
-0.64099900
-1.84589400
-0.57562200
0.37531500
-0.97777200
1.41581000
2.24418800
1.20167800
1.95806600
2.43757700
1.80902500
0.22349800
-1.05082000
0.93408500
0.70500000
-1.46852000
-1.82491400
0.04103000
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-0.67306000
-1.03332300
-5.45290000
-3.59120900
3.24267000
3.69317200
3.25494700
3.09453000
4.21801000
4.34590500
2.55631900
1.36551600
0.33164100
1.43196400
5.51687200

0.87137700
0.47988800
0.05797900
1.01094300
0.36910900
0.36557800
2.29670200
1.37047200
2.87584200
3.04607200
3.61824900
3.65518000
1.84586500
-3.70822900
-3.76590200
-3.24510900
-4.67012500
-4.76695600
-3.29694400
-2.95695600
-2.39138900
-1.59035900
-2.83081500
1.44499100
1.73546000
2.28774700
3.10670200

-2.87343300
-0.55982900
-1.70095000
3.06779200
-0.39229400
1.04350000
-0.84105600
-1.03920700
1.15701700
1.35733400
1.95272300
1.34471900
2.01400600
0.06300200
-1.14259800

-0.46249800
-1.43622700
0.26552400
-0.09755000
-0.97160100
0.78305300
1.38231900
1.92974400
1.29908800
-0.96660700
-0.77979400
-0.63360300
-0.04769500
0.48583600
0.27716500
1.43843500
0.35821800
0.06847600
1.10539700
-0.90394900
-1.29697400
-2.18946100
-0.57011900
-0.49925600
0.48524200
-1.18592200
2.12073100

S23

-1.27129100
3.21323400
-0.80261900
-0.71039200
-0.01120500
-0.20812900
0.96450000
-0.85598300
-1.15320400
0.60275700
-0.23146400
-0.05733500
-0.06114000
0.10129400
-0.12915300

1.25472000
0.96932000
1.18597300
-1.15910300
-1.06039700
-1.10128800
0.45698200
0.65818000
1.37612600
0.08054100
0.98972900
-0.75782800
0.13641700
-0.81560600
0.70767500
-1.06736300
-1.31363000
1.08574700
1.23683900
0.92177300
-0.23193600
-0.32243800
-1.27229500
2.66369800
3.03205900
2.77754300
-0.59882100
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2.50110700
3.99924200
1.76595400
2.32632500
2.43661700
2.72496900
2.09444200
2.23461800
0.64657100
3.66591700
1.00635800
3.44134700
-1.02929800

2.39509200
1.58650200
-0.18033900
-1.11017400
0.65589400
-2.45134600
-2.67115200
-2.85062600
-0.85925400
-2.99187800
-0.16667000
3.05428900
2.35324500

S24

-1.46154900
-0.93271200
-2.48042400
-2.59786000
-2.66631200
-0.05017900
-0.91230800
0.83800500
3.31733900
-0.17996600
-3.26651600
-0.13897200
0.32078300



