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NMR spectra
Figure 1: 'H NMR of 3,6-bis(1-N-ethyl-imidazolium)-s-tetrazine tetrafluoroborate 1
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Figure 2: 13C NMR of 3,6-bis(. 1-N-ethyl-imidazolium)-s-tetrazine tetrafluoroborate 1
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Figure 3: 'H NMR of 3,6-bis(1-N-methyl-benzimidazolium)-s-tetrazine

A

trifluoromethanesulfonate 2
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Figure 4: °C NMR of 3,6-bis(1-N-methyl-benzimidazolium)-s-tetrazine
trifluoromethanesulfonate 2

-4 _CARBON-S. jd£
BEEA00
ingle_pulse,

ACETONITRILE-DI
OeMAE= 2010
2eEEE=20
2-EEF-30

4501

%]
IR

in CoMPLEX

= 5.385766[T] (400[MEE]
= 1.04333312([8]

= 100.53530933 2]
= 100 ppm]

- 22768

-

= 0.58B4EEES [Hx]

= 31.40703818 [kEz]
-1

= 35578218836 2]
- 5ipp]

- TROE

- 3072

- 3072

8 [us]
0.83465376[s]
0 [dag]
4.2[dE]

=]
3.83465376s]
22.2[40]

g
H
3

T T T T T oy T T
2000 1900 1B 1T 16 b \le TN (T T T T T

T T T T T T T T
FURN™ MV N TN - X (X} A =104

—=1
-

5 z B 533 2 £z
o o F Iz 7
i §Es B 2

X parts per Millian : 13C




Figure 5: 'H NMR of 6-(methoxyadamantan-1-yl)-3-(1-imidazolyl)-s-tetrazine 3n
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Figure 6: °C NMR of 6-(methoxyadamantan-1-yl)-3-(1-imidazolyl)-s-tetrazine 3n
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Figure 7: 'H NMR of 6-(methoxyadamantan-1-yl)-3-(1-N-methyl-imidazolium)-s-tetrazine

trifluoromethanesulfonate 3
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Figure 8: >C NMR of 6-(methoxyadamantan-1-yl)-3-(1-N-methyl-imidazolium)-s-tetrazine

trifluoromethanesulfonate 3
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Figure 9: 'H NMR of 6-(methoxyadamantan-1-yl)-3-(1-benzimidazolyl)-s-tetrazine 4n
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Figure 10: *C NMR of 6-(methoxyadamantan-1-yl)-3-(1-benzimidazolyl)-s-tetrazine 4n
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Figure 11: 'H NMR of 6-(methoxyadamantan-1-yl)-3-(1-N-methyl-benzimidazolium)-s-
tetrazine trifluoromethanesulfonate 4
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Figure 12: *C NMR of 6-(methoxyadamantan-1-yl)-3-(1-N-methyl-benzimidazolium)-s-
tetrazine trifluoromethanesulfonate 4
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Figure 13: 'H NMR of 6-(methoxyadamantan-1-yl)-3-(1-(2-nonyl)benzimidazolyl)-s-tetrazine
5n
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Figure 14: 13 NMR of 6-(methoxyadamantan-1-yl)-3-(1-(2-nonyl)benzimidazolyl)-s-tetrazine
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Figure 15: 'H NMR of 6-(methoxyadamantan-1-yl)-3-(1-(2-nonyl)-N-methyl-
benzimidazolium)-s-tetrazine trifluoromethanesulfonate 5
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Figure 16: >C NMR of 6-(methoxyadamantan-1-yl)-3-(1-(2-nonyl)-N-methyl-
benzimidazolium)-s-tetrazine trifluoromethanesulfonate 5
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Figure 17 'H NMR of 6-(methoxyadamantan-1-yl)-3-(1-(5-chloro)benzimidazolyl)-s-tetrazine

& JEOL

4.0

Filenane = e]-03-246-£1-12_FROTO
Author = ECS400
=] Experingne = =ingle pulse.ex
" sample_id = e3-03-246-£1-12
solvenr | CELOROFORM-D
Creatlon_time 5=JUN=-2013 19:44:22
Revision_ine = 6-JUN-2013 10:10:13
Current_time = 15=-0CT=2013 14:16:41
ra_gornar 10 c
] B
& Din_title 1\
Dim_unies tppm]
Dinensicns x
Site = ECS 400
specercmerer THM-ECS200
Field serength 9.389766[T] (400 [MHz]
=] X_acq_duration 2.18365952[s]
k3 X_domain 18
X_freq 399.78219838 [MHz]
X_offset 5 [ppm]
ints 16384
X_prescamns 1
X_resolueion 0.45794685 [Hz]
sweep 7.5030012 [EREZ]
=] 15
- 399.78219838 [MHz]
5opm]
399.78219838 [MHz]
5 (ppm]
FALSE
1
=] scans 80
“ Total_scans 80
X_so_wideh 0.8 [us]
X_acg_time 1.74630096[s]
X 45[deg]
X_atn 8]
- w Hpulse 5.4 (us]
=] = 2 Irr_mode o££
- w Tri_mode off
te_presar FALZE
Initial wait 1fs]
_gain a2
Relaxarion_delay = 1[s]
Repetirion_time 2.74690096[5]
Temp_get 20.5[dC)

2409

abundance
=n
{ 104
L
r
L
e
=
=

S W N | A n FIAN
3§ % HRuE i p gaagsgs

X ¢ parts per Millios

Figure 18 13C NMR of 6-(methoxyadamantan-1-yl)-3-(1-(5-chloro)benzimidazolyl)-s-tetrazine
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Figure 19: 'H NMR of 6-(methoxyadamantan-1-yl)-3-(1-(5-chloro)benzimidazolium)-s-
tetrazine trifluoromethanesulfonate 6
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Figure 20: *C NMR of 6-(methoxyadamantan-1-yl)-3-(1-(5-chloro)benzimidazolium)-s-

tetrazine trifluoromethanesulfonate 6
AJEOL

rilenane £3-04-274_CARBON-11.]
Ruthor ECS400

RE Tingnt single_pulse_dec

- Sample_1d el=04=-274
solvent CHLOROFORM-D
Creatlon_time 11=JUL=2013 04:03:65
Revision_time = 16=J0L-2013 17:58:30

current_trine

= 3-0CT-2013 14:38:38

®a_gornae = 1D comPLEX
ofn-zfas 36a1e
pin_title 13¢
Din_units tpEm]
Dinensions X
site ECS 400
- Spectrometer TM-EC5800
= Field strength 9.389766[T] (400 [MEz]
X_acq guration 1.04333313(s]
in 3
= x_ereq 100.52530333 [MEZ]
=3 X offset 100 [opm]
es 32768
X prescans n
X_resolution 0.95846565 [E3]
=] weep | 31.40703518 [kHz]
s Irr_dmmain 18
IrT_freq 399.78219838 [ME=]
Trr_offset 5ppn]
clipped TRUE
2 Mod_return =1
scans = 3072
Total_scans = 3072
X_80_width = 7.5[us]
X_acq tine 0.83465376 (5]
X angle 30 [deg]
X atn 4.21d8]
X _pulse 2.5[us]
2] ITT_atn_dec 13.935 [48]
= Irr_aty noe 13.935[4B]
Trr_noise
Decoupling TRUE
- Initial wair 11s1
29 oe | TRUE
nHoe_tine, 2151
Recvr_gain s0
Reluwgtion delay = 2s]
«q Repeeirion_eine = 2.83465376(5]
= Tenp_g=t 20.614C
E
=}
E
= ) ; AT A | I .
T T T T T T T

T T
180.0 1:&7 1600 1500 1400

T
lmr 1100 1000 %00 jl

-

1678911
156.5735
1432251
IME8M  ——
1334008
1299435
127.6551
118.6831
113.4486
B0.5680
774746
771600
6554

X : parts per Million : 13C

11



UV-Vis absorption and fluorescence emission spectra

Figure 21: UV-Vis absorption spectra of tetrazines 1 -6 in acetonitrile.
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Figure 22: Normalized fluorescence emission spectra of tetrazine 1-4 in acetonitrile
(excitation 500 nm for 1-3, 512 nm for 4, 490nm for 5 and 6).
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Figure 23: Fluorescence decay of 3,6-bis(1-N-ethyl-imidazolium)-s-tetrazine
tetrafluoroborate 1 in acetonitrile (excitation 355 nm, emission 515 nm)
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Figure 24: Fluorescence decay of 3,6-bis(1-N-methyl-benzimidazolium)-s-tetrazine

trifluoromethanesulfonate 2 in acetonitrile (excitation 355 nm, emission 541 nm)
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Figure 25: Fluorescence decay of of 6-(methoxyadamantan-1-yl)-3-(1-N-methyl-imidazolium)-
s-tetrazine trifluoromethanesulfonate 3 in acetonitrile (excitation 355 nm, emission 565 nm)
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Figure  26:

fluorescence

decay of

6-(methoxyadamantan-1-yl)-3-(1-N-methyl-

benzimidazolium)-s-tetrazine trifluoromethanesulfonate 4 in acetonitrile (excitation 355 nm,

emission 555 nm)
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Figure 27: fluorescence decay of 6-(methoxyadamantan-1-yl)-3-(1-(2-nonyl)-N-methyl-
benzimidazolium)-s-tetrazine trifluoromethanesulfonate 5 in dichloromethane (excitation

355 nm, emission 575 nm)
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Figure 28: fluorescence decay of 6-(methoxyadamantan-1-yl)-3-(1-(5-
chloro)benzimidazolium)-s-tetrazine trifluoromethanesulfonate 6 in dichloromethane
(excitation 355 nm, emission 565 nm)
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Time-resolved quenching experiments

Figure 29: Fluorescence decays of tetrazine 1 (4.0.10” M in acetonitrile) in the presence of
increasing amounts of benzene (excitation 532 nm, emission 560 nm)
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Figure 30: Fluorescence decays of tetrazine 2 (2.7.10™ M in acetonitrile) in the presence of
increasing amounts of benzene (excitation 532 nm, emission 560 nm)
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Figure 31: Fluorescence decays of tetrazine 3 (2.0.10* M in acetonitrile) in the presence of
increasing amounts of benzene (excitation 532 nm, emission 560 nm)

— 'tetrazine 3'
—— 'benzene 19mM'
'‘benzene 56mM'
'‘benzene 129mM’
'‘benzene 201mM'
—— 'benzene 273mM’
'‘benzene 344mM

Fluorescence intensity (a. u.)

|
200 400 600 800 1000
time (ns)

17



Figure 32: Fluorescence decays of tetrazine 4 (1.5.10” M in acetonitrile in the presence of
increasing amounts of benzene (excitation 532 nm, emission 560 nm)
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Fluorescence on the solid state

Figure 33: Scheme of the home-made perfusion chamber used for the quenching
experiments by benzene vapors. A concentration of 1mmol benzene/L air is obtained upon a
5% v/v benzene solution in squalane at 293K.
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