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1. Table S1: Activation barrier of 1-6 at various level of theory at gas phase geometries.



Method

Molecule

B3LYP/6-31+G(d,p)

B3LYP/6-311++G(d,p)

B3LYP-D3/6-311++G(d,P)

AEF AH? AGH

AE? AH? AGH

AE? AH? AGH

1 117 | 122 | 232 | 134 | 140 | 250 | 102 | 108 | 21.8
(24.9)

2 12.1 124 | 238 | 134 | 137 | 251 9.7 100 | 214
(24.8)

3 120 | 126 | 242 | 134 | 140 | 257 | 100 | 106 | 222

4-syn 9.9 103 | 226 | 108 | 112 | 234 | 644 6.9 19.1
(22.9)

danti | 119 | 122 | 244 | 130 | 133 | 255 8.8 9.1 213
(24.2)

5 120 | 128 | 245 | 133 137 | 262 8.3 8.7 212
(24.8)

6-syn 102 | 107 | 218 | 111 115 | 240 6.6 7.0 19.5
(22.0)

6-anti | 125 | 128 | 25. 13.6 | 139 | 261 9.2 9.6 21.8
(23.0)

2. Table S2: Activation barrier of 1-6 at various DFT functional at gas phase geometries.

ethod B3LYP/6-31+G(d,p)
Molecule AEI AHi AGI

BP86/6-31+G(d,p)

M06-2X/6-31+G(d,p)

AE* | AH* | AGH

AE* | AH* | AG*

1 11.7 | 122 | 232 | 6.8 7.3 183 | 123 | 12.8 | 23.8
2 12.1 | 124 | 23.8 | 7.1 74 | 188 | 12.1 | 12.4 | 23.7
3 12.0 | 126 | 242 | 74 8.1 19.7 | 109 | 11.5 | 23.1

4-syn 99 | 103 | 226

4.9 54 | 175

8.1 8.6 | 20.7

4-anti 119 | 122 | 244

7.3 7.7 | 19.9

10.0 | 104 | 22.6

5 12.0 | 12.8 | 245

7.0 7.3 19.8

11.5 | 11.9 | 244

6-syn 10.2 | 10.7 | 21.8

5.6 6.0 | 18.6

8.7 9.1 | 21.6

6-anti 12.5 | 12.8 | 25.1

7.8 82 | 205

10.7 | 11.1 | 233

3. Table S3: Comparison of electronic energy barrier (AE*) (in kcal/mol) of metal —free Azide-
Alkyne click reactions with higher level of theory.




Molecule AE* AE*
(CCSD/aug- (B3LYP/6-
cc-PVDZ) 31+G(d,p)

1 14.6 11.7

2 13.1 12.1

3 13.0 12.0

4-syn 9.5 9.9

4-anti 11.3 11.9

4. Variation of electronic energy barrier (AE*) with external electric field (Fy) of 1-6.
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Figure S1: Effect of EEF on the electronic energy barrier (AE*) of metal-free Azide —Alkyne click
reaction of the 1, 2, 3, 4-syn, 4-anti, 5, 6-syn and 6-anti.

5. Solvent corrected electronic energy barrier (AE*) of 1-6.

Table S2. Electronic energy barrier (AE%) (in keal/mol) of metal —free Azide-Alkyne click reactions for
1-6 in presence/absence of EEF. Activation barrier at COSMO solvation model are shown in



parentheses.

Molecule AE gy AE g4 AE o1yn AE o1yn
(F=0) (F=0.5V/A) (F=0) (F=0.5V/A)
1 11.7 11.3 8.2 (6.0) 5.0
2 12.1 7.9 8.7 (7.1) 2.6
3 12.0 9.7 53(5.3) 0.8
4-syn 9.9 7.3 5.4 (3.5) 2.7
4-anti 11.9 9.7 5234 2.6
5 12.0 11.2 8.0 (7.9) 6.2
6-syn 10.2 7.0 4.8 (2.1) 1.7
6-anti 12.5 9.0 4.7 (2.1) 1.7

6. Cartesian Coordinates, electronic energies and harmonic frequencies for all the transition state

structures of 1-6.
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2.50449200
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0.12843300
1.62061200
0.18445700
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1.64280900
3.54020100
3.50387300
2.05933200
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-0.68228300
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5

Atom X Y Z

C 4.58567000 -0.11087800 0.60757800
C 3.92620100 -1.52193700 0.65621500

C 3.14871200 -2.01643200 -0.58721600



T O @&-n o0 T o o o o @D 60 zZ2z z z 0 O @D @ T K @D @D & T Z o@D O a0

1.64912600
3.85505700
2.85280600
4.81883500
3.28461700
3.64659600
5.55659800
4.73658100
3.20762400
1.23285000
1.09567900
4.60686600
3.33342600
1.84362400
1.48812800
0.21116700
-0.55195200
-0.63309100
-1.94525300
-1.71967200
-2.41415500
-2.91437200
-4.29265000
-2.46249000
-5.20523700
-4.65609000
-3.37316000
-1.39546000
-4.74715700
-6.27054900

-1.63944100
1.07500100
1.85590300
0.14842400

-1.59762300

-1.64697500

-0.20166600

-2.24299100

-3.11210700

-1.98135100

-2.16777300
1.79410900
0.71399800
0.95091200

-0.19030700
2.28593200
1.49967600
0.26817300

-0.34149400

-1.38859200
0.08117000

-0.27179900

-0.21074100

-0.30514500

-0.19399500

-0.17142700

-0.28457500

-0.33700100

-0.23116400

-0.14314700

-0.65772500
1.28261500
0.40419300

-0.43479400
1.54545900

-1.49294500
1.10979200
0.81843200

-0.62717800

-1.61187100
0.13125000
1.63390400
2.17886400

-0.17635000

-0.49263100

-0.74068900

-1.14913400

-1.39929500
-1.62478500
-1.85760800

-2.52314800

-0.45427000

-0.69817900
0.87186700
0.35995500
-1.72266800
1.93102300

1.07186100
1.67934800
0.15322500



T T T =

-3.00831700 -0.30641400
-5.45379100 -0.21227500

2.37505600
3.38641500

2.64657100
2.36515700

Img. Frequencies (cm-') =-313.1936

2.95410500
2.50399000
0.99365100
-0.41032400

Electronic Energies = -747.1788235 hartree

6-Syn

Atom

O o r r & & T £ T & & ZZT O a oo aaa

X
5.13334200
4.73378200
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-2.23832900
-2.08533200

1.10677800
1.60699000
0.13386800
-1.56490100
-1.91305700
0.06800100
-2.09014200
-3.31655000
1.97192900
0.79322400
2.38390700
2.07976000
0.49839600
-0.69135900

zZ
0.05853100
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-3.82802900
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-5.08961500
-3.69934700
-4.16665800
-2.06028800
-5.26104100
-5.93391000
-4.29409300
-6.23975300

1.48658700
0.51367800
-0.73400900
-2.77675500
-2.75012800
-1.53326500
-2.52552000
-1.15374700
-1.59687900
-0.95859200
-2.29431400
-1.01682800
-0.41399900
-2.35180200
-2.78798200
-1.71299000
-0.51826600
-2.89691400
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3.68059300
2.36052900
4.73996600
4.19878800
4.13671800
5.69570800
5.67781700
4.41011500
2.04772200
2.23127300
4.10240800
3.43478000
1.63068200
1.72685800
-0.51852000
-0.86219000
-0.45554000
1.59623500
2.61426500
-1.08698300
-0.42983700
-1.07332200
-2.49713900
-3.58679100
-2.73048700
-4.88912600
-3.41862000
-4.02857500
-1.89151900
-5.11247800

-1.55824600
-1.78262900
-0.88212500
1.09353800
1.29587400
-0.98427800
1.24051200
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2.54853400
-2.55952300
-1.16745800
-0.54585300
0.66840500
-1.05043800
0.03502800
1.22661900
-2.64704500
-2.46899000
2.15717400
3.03173900
1.73695000
2.56532900
2.16441800
3.34354200
2.53543900
1.55833000
3.71324900
3.65276700
3.31014200

-1.30151500
-0.56545100
0.46712600
-1.80815900
1.24451500
-0.98864600
-0.89015400
0.27198700
0.93426800
-0.81372400
-1.44551900
-2.29531100
-0.25527400
-0.03221600
-0.06152200
0.17973600
0.21539700
-1.32863300
0.61929800
1.17203300
1.16679800
2.18569300
0.79110000
1.57261300
-0.35210000
1.22260600
2.45952800
-0.70488800
-0.97023800
0.08303700
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