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Figure S1. Stopped-flow data for tetrazines 2a-c and 5a-c with axTCO-PEG4
 in DPBS at 37 °C. Red line indicates the 

exponential decay fit. 
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Table S1. Hammet constant and Upsilon parameter values employed in the correlations for the synthesized tetrazines 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Substituent 

(R) 

Hammet 

constant δm 

Hammet 

constant δp 

Upsilon steric 

parameter 

-CH3 -0.07 -0.17 0.52 

-CF3 0.43 0.54 - 

-CH2NH2 -0.03 -0.11 0.54 

-Cl 0.37 0.23 0.55 

-Br 0.39 0.23 0.65 

-I 0.35 0.18 0.78 

-OH 0.12 -0.37 0.32 

-OCH3 0.12 -0.27 0.36 

-COOH 0.37 0.45 - 

-COOCH3 0.37 0.45 - 

-COOtBu 0.37 0.45 - 

-CONH2 0.28 0.36 - 

-CONHCH3 0.35 0.36 - 

-NH2 -0.16 -0.66 - 

-NHCOCH3 0.21 0.00 - 

-SO2NH2 0.53 0.60 - 

-O- -0.47 -0.81 - 

-COO- -0.10 0.00 - 
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Table S2: ωB97X-D/def2-TZVPD calculated gas phase energies. 

Structure E / hartree ZPE / hartree H / hartree T*S / hartree G / hartree 

2a -665.964631 0.153462 -665.799118 0.048974 -665.848092 

2b -665.963571 0.153105 -665.798244 0.049238 -665.847482 

2c -665.958262 0.153697 -665.792788 0.048351 -665.841139 

3a -963.744199 0.130388 -963.599880 0.053238 -963.653118 

3b -963.747345 0.130233 -963.603119 0.053368 -963.656488 

4a -721.316889 0.171779 -721.131932 0.051253 -721.183185 

4b -721.316192 0.171472 -721.131507 0.051406 -721.182913 

4c -721.312715 0.172108 -721.127734 0.050840 -721.178574 

5a -1086.250397 0.116040 -1086.122794 0.048362 -1086.171156 

5b -1086.252840 0.115990 -1086.125315 0.048483 -1086.173798 

6a -3200.254160 0.115459 -3200.126885 0.049524 -3200.176410 

6b -3200.256154 0.115369 -3200.128982 0.049758 -3200.178740 

6c -3200.247716 0.115150 -3200.120727 0.049676 -3200.170403 

7a -923.822897 0.115105 -923.695817 0.050390 -923.746208 

7b -923.823858 0.114859 -923.697010 0.050626 -923.747637 

7c -923.815625 0.114752 -923.688866 0.050501 -923.739367 

8a -701.878566 0.130427 -701.736721 0.047565 -701.784285 

8b -701.878516 0.130055 -701.736988 0.047723 -701.784711 

8c -701.883733 0.130804 -701.741883 0.046965 -701.788848 

9a -741.175366 0.158643 -741.003811 0.050892 -741.054703 

9b -741.179248 0.158468 -741.007889 0.050981 -741.058870 

9c -741.169749 0.158092 -740.998653 0.051143 -741.049796 

TCO -313.264541 0.205207 -313.050886 0.039615 -313.090501 

2a_TS -979.222821 0.361047 -978.842023 0.064055 -978.906078 

2b_TS -979.222209 0.360605 -978.841640 0.064247 -978.905886 

2c_TS -979.217450 0.361228 -978.836712 0.063290 -978.900002 

3a_TS -1277.004133 0.338045 -1276.644432 0.068072 -1276.712505 

3b_TS -1277.007350 0.338052 -1276.647615 0.067876 -1276.715491 

4a_TS -1034.575467 0.379496 -1034.175117 0.066182 -1034.241299 

4b_TS -1034.575058 0.379030 -1034.175082 0.066219 -1034.241300 

4c_TS -1034.572936 0.379785 -1034.172581 0.065538 -1034.238118 

5a_TS -1399.509387 0.323885 -1399.166289 0.063238 -1399.229528 

5b_TS -1399.512396 0.323766 -1399.169424 0.063131 -1399.232554 

6a_TS -3513.513268 0.323205 -3513.170541 0.064406 -3513.234947 

6b_TS -3513.515804 0.323071 -3513.173213 0.064303 -3513.237516 

6c_TS -3513.508521 0.323042 -3513.165963 0.064218 -3513.230181 

7a_TS -1237.082057 0.322779 -1236.739591 0.065222 -1236.804813 

7b_TS -1237.083567 0.322672 -1236.741198 0.065062 -1236.806260 

7c_TS -1237.076513 0.322565 -1236.734281 0.064825 -1236.799105 

8a_TS -1015.136041 0.337882 -1014.778996 0.062692 -1014.841688 

8b_TS -1015.137498 0.337634 -1014.780659 0.062687 -1014.843345 

8c_TS -1015.143168 0.338479 -1014.785911 0.061956 -1014.847867 

9a_TS -1054.432817 0.366347 -1054.045903 0.065679 -1054.111582 

9b_TS -1054.438166 0.366153 -1054.051443 0.065646 -1054.117090 

9c_TS -1054.430152 0.365725 -1054.043736 0.065800 -1054.109537 
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Table S3: ωB97X-D/def2-TZVPD calculated energies in SMD water. 

Structure E / hartree ZPE / hartree H / hartree T*S / hartree G / hartree 

2a -665.975776 0.15318 -665.810477 0.04897 -665.859446 

2b -665.974655 0.152753 -665.810496 0.047686 -665.858182 

2c -665.971175 0.153338 -665.805881 0.048863 -665.854744 

3a -963.753922 0.129972 -963.610826 0.051726 -963.662551 

3b -963.757087 0.129938 -963.614017 0.051804 -963.665821 

4a -721.335815 0.171655 -721.150934 0.051261 -721.202196 

4b -721.335621 0.171598 -721.150843 0.051407 -721.20225 

4c -721.332377 0.171989 -721.1474 0.051171 -721.198571 

5a -1086.261528 0.115987 -1086.134817 0.046783 -1086.181601 

5b -1086.263915 0.115878 -1086.137321 0.046929 -1086.184251 

6a -3200.266076 0.115377 -3200.13971 0.047978 -3200.187688 

6b -3200.268005 0.115314 -3200.140834 0.049811 -3200.190645 

6c -3200.262682 0.115207 -3200.135569 0.049802 -3200.185371 

7a -923.836362 0.114902 -923.710319 0.048843 -923.759162 

7b -923.837003 0.114967 -923.71004 0.050642 -923.760683 

7c -923.832252 0.114928 -923.705333 0.050529 -923.755862 

8a_anion -701.425911 0.116719 -701.297945 0.047387 -701.345332 

8b -701.896358 0.129902 -701.754985 0.047636 -701.802621 

8c -701.896298 0.130094 -701.755025 0.04711 -701.802135 

9a -741.188886 0.158227 -741.017626 0.051031 -741.068657 

9b -741.191292 0.15814 -741.020202 0.051109 -741.071311 

9c -741.185643 0.158158 -741.014495 0.051148 -741.065644 

TCO -313.264112 0.204539 -313.051096 0.039664 -313.09076 

2a_TS -979.239174 0.360101 -978.859167 0.064289 -978.923457 

2b_TS -979.238594 0.35986 -978.858648 0.064394 -978.923042 

2c_TS -979.233281 0.360818 -978.85293 0.063364 -978.916293 

3a_TS -1277.018864 0.337091 -1276.660022 0.068271 -1276.728293 

3b_TS -1277.021877 0.337176 -1276.662913 0.068141 -1276.731054 

4a_TS -1034.599283 0.378735 -1034.199509 0.066563 -1034.266073 

4b_TS -1034.599403 0.378484 -1034.199828 0.066476 -1034.266304 

4c_TS -1034.595221 0.379238 -1034.195294 0.065809 -1034.261103 

5a_TS -1399.525761 0.323065 -1399.183317 0.063577 -1399.246894 

5b_TS -1399.528502 0.322802 -1399.186273 0.063605 -1399.249878 

6a_TS -3513.530438 0.322525 -3513.188289 0.064624 -3513.252914 

6b_TS -3513.532739 0.322527 -3513.190604 0.064492 -3513.255097 

6c_TS -3513.524356 0.322157 -3513.182541 0.064487 -3513.247028 

7a_TS -1237.100464 0.322057 -1236.758596 0.065474 -1236.82407 

7b_TS -1237.101561 0.321991 -1236.75979 0.065258 -1236.825048 

7c_TS -1237.094083 0.32207 -1236.752286 0.064949 -1236.817235 

8a_anion_TS -1014.685258 0.323712 -1014.342527 0.062597 -1014.405124 

8b_TS -1015.160321 0.336688 -1014.804314 0.062894 -1014.867208 

8c_TS -1015.16067 0.337224 -1014.804535 0.062223 -1014.866758 

9a_TS -1054.451683 0.365507 -1054.065478 0.065939 -1054.131417 

9b_TS -1054.455296 0.365309 -1054.069289 0.065863 -1054.135152 

9c_TS -1054.449109 0.365072 -1054.063247 0.065942 -1054.129189 
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Table S4: ωB97X-D/def2-TZVPD calculated barrier heights in kcal/mol. 

 gas phase water 

2a 20.4 16.8 

2b 20.1 16.3 

2c 19.9 18.3 

3a 19.5 15.7 

3b 19.8 16 

4a 20.3 16.9 

4b 20.2 16.8 

5a 20.2 16 

5b 19.9 15.8 

5c 19.4 17.7 

6a 20.1 16 

6b 19.9 16.5 

6c 19.3 18.3 

7a 20 16.2 

7b 20 16.6 

7c 19.3 18.4 

8a 20.8 19.4 

8b 20 16.4 

8c 19.8 16.4 

9a 21.1 17.6 

9b 20.3 16.9 

9c 19.3 17.1 
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Analytical HPLC method: (Thermo Fisher® UltiMate 3000) with a C-18 column (Luna® 5u C18(2) 

100Å, 150 x 4.6 mm), eluents: A: H2O with 0.1% TFA, B: MeCN with 0.1% TFA. Gradient from 

100% A -> 100% B over 15minutes, back to 100% A over 4 minutes, flow rate 1.5 mL/min. Detection 

by UV-absorption at λ = 254 nm on a UVD 170U detector. 
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