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Experimental procedures:

Spectroscopic measurements: UV-visible absorption spectra were recorded on a Uvikon 942
spectrophotometer in 1 cm optical length quartz cuvettes. Corrected emission spectra were
obtained on a Jobin-Yvon Horiba Spex FluoroMax-3 spectrofluorometer. Dichloromethane,
dimethylsulfoxyde, acetonitrile, toluene and ethanol (Aldrich, spectrometric grade or SDS,
spectrometric grade) were employed as solvents for absorption and fluorescence
measurements. The fluorescence quantum yields were determined by using rhodamine 6G
in ethanol as a standard (®¢=0.95).18 The estimated experimental error is less than 10%. For
the emission measurements, a right-angle configuration was used and the absorbance at the
excitation wavelength are kept below 0.1 in order to avoid reabsorption artefacts.
Fluorescence decay curves were obtained using an Edinburgh instrument LP920 laser flash
photolysis spectrometer, with an NdYAG laser (Surelite 11-10 from Continuum) and a
doubling or tripling crystal used to reach 532 or 355 nm excitation. The repetition rate is
10Hz, and the pulse width is 4-6ns (fwhm) at 355 nm. The Levenberg-Marquardt algorithm
was used for non linear least square fit (tail fit) as implemented in the L900 software
(Edinbugh instrument). In order to estimate the quality of the fit, the weighted residuals
were calculated. A fit was said appropriate for reduced y? values between 0.8 and 1.2.

Electrochemistry: Solvents (SDS, HPLC grade) and electrolyte (tetrabutylammonium
hexafluorophosphate from Fluka, puriss.) were used without further purification. Cyclic
voltammetry was performed in a three-electrode cell with a potentiostat (CH instruments
600) driven by a PC. Carbon electrode (1 mm diameter) was used as working electrode,
whereas platinium wire and Ag* (0.01 M in acetonitrile)/Ag were used, respectively, as the
counter and reference electrodes. All the investigated solutions were deaereted by argon-
bubbling for at least 2 min before performing the electrochemical measurements.

Synthesis: Reagents were commercially available from Aldrich and used without further
purification. Column chromatography was performed with SDS 0.040-0.063 mm silica gel. All
compounds were characterized by the usual analytic method: *H, 13C NMR spectra were
recorded with a JEOL ECS (400 MHz) spectrometer. All chemical shifts are referenced to
solvent peak (J values are given in Hz). Melting points were measured with a Kofler melting-
point apparatus. IR spectra were recorded with a Nicolet Avatar 330 FT-IR spectrometer.

3,6-dichlorotetrazine 4! and 3-chloro-6-methoxytetrazine 52 were prepared according to
litterature procedures.

Detailed synthetic procedures

3-chloro-6-phenoxy-s-tetrazine 1a: The procedure A was followed during 45 min with 3,6-
dichlorotetrazine 4 (300 mg, 1.98 mmol), phenol (187 mg, 1.98 mmol) and 2,4,6-
trimethylpyridine (0.26 mL, 1.98 mmol). The crude product was purified by a silica gel
column chromatography (CH,Cl,) to give 260 mg of an orange solid (63%).

m.p.: 130°C;
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1H NMR (400 MHz, CDCls): & (ppm)=7.50 (dd, J=7.4, 8.2 Hz, 2H), 7.37 (t, J=7.4 Hz, 1H), 7.27
(d, J=7.8 Hz, 2H);

13C NMR (100 MHz, CDCl3): § (ppm)=167.7, 165.4, 151.9, 130.4, 127.2, 120.9;

IR(cm'Y): 3060, 2349, 1585, 775.

MS (ES+) calcd for CgHsN,OCI 208.0152 found 208.0144.

3-methoxy-6-phenoxy-s-tetrazine 2a: The procedure C was followed during 3 days with 3-
chloro-6-methoxy-s-tetrazine 5 (250 mg, 1.7 mmol), phenol (160 mg, 1.7 mmol) and 2,4,6-
trimethylpyridine (0.23 mL, 1.7 mmol). The crude product was purified by a silica gel column
chromatography (CH,Cl,/petroleum ether (7/3)) to give 83 mg of a pink oil (24%).

1H NMR (400 MHz, CDCls): & (ppm)=7.46 (dd, J=7.3, 8.2 Hz, 2H), 7.30 (t, J=7.3 Hz, 1H), 7.2 (d,
1=7,8 Hz, 2H), 4.24 (s, 3H);

13C NMR (100 MHz, CDCl3): & (ppm)=167.1, 166.8, 152.7, 130.1, 126.4, 120.9, 57.0.

MS (ES+) calcd for CoHgN,0, 205.0720 found 205.0716.

3,6-diphenoxy-s-tetrazine 3a: The procedure B was followed during 2 hours at room
temperature with 3,6-dichlorotetrazine 4 (300 mg, 1.9 mmol), phenol (373 mg, 3.9 mmol)
and 2,4,6-trimethylpyridine (0.52 mL, 3.9 mmol). The crude product was purified by a silica
gel column chromatography (CH,Cl,) to give 403 mg of a pink solid (76%).

m.p.: 173°C;

1H NMR (400 MHz, CDCl5): & (ppm)=7.44 (t, J=8.3, 7.8 Hz, 4H), 7.29 (t, J=7.3 Hz, 2H), 7.25 (d,
J=7.3 Hz, 4H);

13C NMR (100 MHz, CDCl5): 8 (ppm)=167.5, 152.5, 130.2, 126.5, 121.0;

IR(cm™): 3068, 2357, 1589.

MS (ES+) calcd for Ci4H11N,0, 267.0877 found 267.0871.

3-chloro-6-(4-oxophenoxy)-s-tetrazine 1b: The procedure A was followed during 1 hour with
3,6-dichlorotetrazine 4 (604 mg, 4 mmol), 4-hydroxybenzaldehyde (488 mg, 4 mmol) and
2,4,6-trimethylpyridine (0.6 mL, 4 mmol). The crude product was purified by a silica gel
column chromatography (CH,Cl, until CH,Cl,/methanol (99/1)) to give 640 mg of an orange
solid (68%).

m.p.: 138°C;

1H NMR (400 MHz, CDCl3): & (ppm)=10.06 (s, 1H), 8.05 (d, J=8.7 Hz, 2H), 7.45 (d, J=8.7 Hz,
2H);

13C NMR (100 MHz, CDCls): & (ppm)=190.6, 167.4, 165.9, 156.1, 135.1, 132.1, 121.7;

IR(cm1): 2987, 2365, 1703, 1425, 828.

MS (ES+) calcd for CoHsN,0,Cl 236.0101 found 236.0111.

3-methoxy-6-(4-oxophenoxy)-s-tetrazine 2b: The procedure C was followed during 13 hours
with 3-chloro-6-methoxy-s-tetrazine 5 (400 mg, 3 mmol), 4-hydroxybenzaldehyde (374 mg, 3
mmol) and 2,4,6-trimethylpyridine (0.4 mL, 3 mmol). The crude product was purified by a
silica gel column chromatography (CH,Cl,) to give 399 mg of a pink solid (60%).

m.p.: 106°C;

IH NMR (400 MHz, CDCl5): & (ppm)=10.34 (s, 1H), 8.33 (d, J=8.7 Hz, 2H), 7.78 (d, J=8.7 Hz,
2H), 4.61 (s, 3H);

13C NMR (100 MHz, CDCls): 8 (ppm)=190.7, 167.1, 166.7, 157.3, 134.4, 131.9, 121.4, 57.3;
IR(cm™): 2987, 2357, 1692, 1452, 1368, 827.



3,6-di-(4-oxophenoxy)-s-tetrazine 3b: The procedure B was followed during 7 hours at
room temperature with 3,6-dichlorotetrazine 4 (604 mg, 4 mmol), 4-hydroxybenzaldehyde
(976 mg, 8 mmol) and 2,4,6-trimethylpyridine (1.2 mL, 8 mmol). The crude product was
purified by a silica gel column chromatography (CH,Cl, until CH,Cl,/AcOEt (95/5)) to give 420
mg of a brilliant pink solid (44%).

m.p.: 207°C;

'H NMR (400 MHz, CDCl3): & (ppm)=10.04 (s, 2H), 8.02 (d, J=8.6 Hz, 4H), 7.47 (d, J=8.3 Hz,
4H);

13C NMR (100 MHz, CDCls): 6 (ppm)=190.6, 167.2, 156.8, 134.7, 132.0, 121.6;

IR(cm™): 2987, 2361, 1690, 1452, 826.

3-methoxy-6-(4-nitrophenoxy)-s-tetrazine 2c: The procedure C was followed during 12
hours with 3-chloro-6-methoxy-s-tetrazine 5 (500 mg, 3.3 mmol), 4-nitrophenol (1.1 g, 7.6
mmol) and 2,4,6-trimethylpyridine (0.75 mL, 5.7 mmol). The crude product was purified by a
silica gel column chromatography (CH,Cl,) to give 623 mg of a brilliant pink solid (66%).

m.p.: 166°C;

1H NMR (400 MHz, CDCls): & (ppm)=8.36 (d, J=9.1 Hz, 2H), 7.46 (d, J=9.1 Hz, 2H), 4.30 (s, 3H);
13C NMR (100 MHz, CDCl3): 6 (ppm)=167.2, 166.5, 157.3, 145.6, 126.0, 121.5, 57.4;

IR(cm™1): 3109, 2398, 1500, 1444, 1376, 1345, 836.

MS (ES+) calcd for CoH;N504 249.0498 found 249.0514.

3,6-di-(4-nitrophenoxy)-s-tetrazine 3c: The procedure B was followed during 4 hours at
room temperature with 3,6-dichlorotetrazine 4 (500 mg, 3.3 mmol), 4-nitrophenol (921 mg,
6.6 mmol) and 2,4,6-trimethylpyridine (0.88 mL, 6.6 mmol) to give 740 mg of a pink solid
(63%).

m.p.: 270°C;

1H NMR (400 MHz, DMSO): & (ppm)=8.42 (d, J=9.2 Hz, 4H), 7.69 (d, J=9.2 Hz, 4H);

13C NMR (100 MHz; DMSO): 3 (ppm)=166.6, 157.3, 145.1, 126.3, 121.6;

IR(cm™): 3117, 2434, 1514, 1487, 1339, 850.

3-chloro-6-(4-bromophenoxy)-s-tetrazine 1d: The procedure A was followed during 1 hour
with 3,6-dichlorotetrazine 4 (250 mg, 1.65 mmol), 4-bromophenol (143 mg, 0.82 mmol) and
2,4,6-trimethylpyridine (0.11 mL, 0.82 mmol). The crude product was purified by a first silica
gel column chromatography (CH,Cl,/petroleum ether (1/1)) and a second one (CH,Cl,) to
give 29 mg of an orange solid (12%).

m.p.: 148°C;

'H NMR (400 MHz, CDCl3): & (ppm)=7.62 (d, J=9.4 Hz, 2H), 7.18 (d, J=9.2 Hz, 2H);

13C NMR (100 MHz, CDCl3): & (ppm)=167.5, 165.7, 150.8, 133.5, 122.7, 120.5;

IR(cm™): 2974, 2357, 1482, 693.

3-methoxy-6-(4-bromophenoxy)-s-tetrazine 2d: The procedure C was followed during 2
days with 3-chloro-6-methoxy-s-tetrazine 5 (250 mg, 1.7 mmol), 4-bromophenol (295 mg,
1.7 mmol) and 2,4,6-trimethylpyridine (0.23 mL, 1.7 mmol). The crude product was purified
by a silica gel column chromatography (CH,Cl,) to give 97 mg of a brilliant orange solid
(21%).

m.p.: 98°C;



IH NMR (400 MHz, CDCls): 6 (ppm)=7.58 (d, J=8.7 Hz, 2H), 7.16 (d, J=8.7 Hz, 2H), 4.27 (s, 3H);
13C NMR (100 MHz, CDCl3): 6 (ppm)=167.0, 166.9, 151.7, 133.2, 122.8, 119.6, 51.2;

IR(cm™): 2941, 2357, 1482, 1324, 711.

MS (ES+) calcd for CoH4BrNO, 281.9752 found 281.9744.

3, 6-di-(4-bromophenoxy)-s-tetrazine 3d: The procedure B was followed during 4 hours at
room temperature with 3,6-dichlorotetrazine 4 (250 mg, 1.65 mmol), 4-bromophenol (429
mg, 2.48 mmol) and 2,4,6-trimethylpyridine (0.33 mL, 2.48 mmol). The crude product was
purified by a silica gel column chromatography (CH,Cl,/petroleum ether (7/3)) to give 424
mg of a brilliant pink solid (59%).

m.p.: 186°C;

1H NMR (400 MHz, CDCls): & (ppm)=7.58 (d, J=6.9 Hz, 4H), 7.17 (d, J=6.7 Hz, 4H);

13C NMR (100 MHz, CDCls): & (ppm)=167.3, 151.4, 133.3, 122.8, 119.9;

IR(cm™): 2982, 2357, 1484, 707.

3-chloro-6-(4-chlorophenoxy)-s-tetrazine le: The procedure A was followed during 1 hour
with 3,6-dichlorotetrazine 4 (250 mg, 1.65 mmol), 4-chlorophenol (213 mg, 1.65 mmol) and
2,4,6-trimethylpyridine (0.22 mL, 1.65 mmol). The crude product was purified by a silica gel
column chromatography (CH,Cl,) to give 278 mg of an orange solid (69%).

m.p.: 140°C;

1H NMR (400 MHz, CDCl3): 8 (ppm)=7.47 (d, J=9.6 Hz, 2H), 7.23 (d, J=9.7 Hz, 2H);

13C NMR (100 MHz, CDCls): 8 (ppm)=167.6, 165.7, 150.2, 132.7, 130.5, 122.4;

IR(cm™): 3105, 2361, 1485, 703.

MS (APPI) calcd for C14HgCI,N,0, 334.0024 found 334.0014.

3-methoxy-6-(4-chlorophenoxy)-s-tetrazine 2e: The procedure C was followed during 2 days
with 3-chloro-6-methoxy-s-tetrazine 5 (250 mg, 1.7 mmol), 4-chlorophenol (218 mg, 1.7
mmol) and 2,4,6-trimethylpyridine (0.22 mL, 1.7 mmol). The crude product was purified by a
silica gel column chromatography (CH,Cl,/petroleum ether (7/3)) to give 87 mg of a pink
solid (21%).

m.p.: 98°C;

1H NMR (400 MHz, CDCl5): 7.43 (d, J=6.4 Hz, 2H), 7.21 (d, J=6.4 Hz, 2H), 4.27 (s, 3H);

13C (100 MHz, CDCl3): 8 (ppm)=167.0, 166.9, 151.1, 131.9, 130.2, 122.4, 57.2;

IR(cm): 3060, 2349, 1487, 1366, 719.

3,6-di-(4-chlorophenoxy)-s-tetrazine 3e: The procedure B was followed during 2 days under
reflux with 3,6-dichlorotetrazine 4 (250 mg, 1.65 mmol), 4-chlorophenol (426 mg, 3.3 mmol)
and 2,4,6-trimethylpyridine (0.44 mL, 3.3 mmol). The crude product was purified by a silica
gel column chromatography (CH,Cl,) to give 287 mg of a brilliant pink solid (52%).

m.p.: 166°C;

1H NMR (400 MHz, CDCl5): & (ppm)=7.43 (d, J=8.8 Hz, 4H), 7.22 (d, J=9.1 Hz, 4H);

13C NMR (100 MHz, CDCl3): & (ppm)=167.4, 150.8, 132.2, 130.3, 122.4;

IR(cm™): 3088, 2361, 1484, 708.

3-chloro-6-(3-chlorophenoxy)-s-tetrazine 1f: The procedure A was followed during 4 hours
with 3,6-dichlorotetrazine 4 (150 mg, 0.993 mmol), 3-chlorophenol (127 mg, 0,993 mmol)



and 2,4,6-trimethylpyridine (0.13 mL, 0,993 mmol). The crude product was purified by a
silica gel column chromatography (CH,Cl,) to give m=137 mg of an orange solid (57%).

m.p.: 77°C;

'H NMR (400 MHz, CDCls): 6 (ppm)=7.42 (dd, J=8.0, 8.2 Hz, 1H); 7.36 (d, J=8.2 Hz, 1H), 7.31
(s, 1H), 7.18 (d, J=8.4 Hz, 1H);

13C NMR (100 MHz, CDCl3): & (ppm)=167.5, 165.7, 152.1, 135.7, 131.1, 127.6, 121.7, 119.3;

IR (cm™1): 3069, 2358, 1587, 1353, 792.

3-methoxy-6-(3-chlorophenoxy)-s-tetrazine 2f: The procedure C was followed during 6 days
with 3-chloro-6-methoxy-s-tetrazine 5 (80 mg, 0.546 mmol), 3-chlorophenol (84.2 mg, 0.655
mmol) and 2,4,6-trimethylpyridine (0.09 mL, 0.655 mmol). The crude product was purified
by a silica gel column chromatography (CH,Cl,) to give m=79 mg of an red solid (61%).

m.p.: 62°C.

1H NMR (400 MHz, CDCl5): & (ppm)=7.37 (t, J=8.5 Hz, 1H), 7.28-7.24 (m, 2H), 7.13 (d, J=7.9
Hz, 1H), 4.24 (s, 3H).

13C NMR (100 MHz, CDCl5): & (ppm)=166.9, 166.8, 153.1, 135.4, 130.9, 126.7, 121.6, 119.2,
57.1;

IR (cm™): 3089, 2360, 1494, 1386, 715.

3,6-di-(3-chlorophenoxy)-s-tetrazine 3f: The procedure B was followed during 4 hours at
room temperature with 3,6-dichlorotetrazine 4 (150 mg, 0.993 mmol), 3-chlorophenol (240.5
mg, 1.88 mmol) and 2,4,6-trimethylpyridine (0.26 mL, 1.88 mmol). The crude product was
purified by a silica gel column chromatography (CH,Cl,) to give m=110 mg of an pink solid
(33%).

m.p.: 128°C;

1H NMR (400 MHz, CDCI3): & (ppm)=7.42 (s, 2H), 7.39 (d, J=8.7 Hz, 2H), 7.31 (dd, J=5.5, 8.7
Hz, 2H), 7.18 (d, J=8.7 Hz, 2H);

13C NMR (100 MHz, CDCls): & (ppm)=167.3, 152.7, 135.6, 131.0, 127.1, 121.7, 119.3;

IR (cm™1): 3093, 2340, 1470, 1375, 798.

3-chloro-6-(4-tertbutylphenoxy)-s-tetrazine 1g: The procedure A was followed during 2
hours with 3,6-dichlorotetrazine 4 (605 mg, 4 mmol), 4-tertbutylphenol (601 mg, 4 mmol)
and 2,4,6-trimethylpyridine (0.6 mL, 4 mmol). The crude product was purified by a silica gel
column chromatography (CH,Cl,) to give 840 mg of a pink solid (61%).

m.p.: 53°C;

'H NMR (400 MHz, CDCl3): & (ppm)=7.49 (J=8.7 Hz, 2H), 7.19 (d, J=9.1 Hz, 2H), 1.36 (s, 9H);
13C (100 MHz, CDCl3): 8 (ppm)=167.8, 165.3, 150.2, 149.6, 127.3, 120.2, 34.8, 31.5;

IR(cm™): 2962, 2361, 1442, 1361, 796.

3-methoxy-6-(4-tertbutylphenoxy)-s-tetrazine 2g: The procedure C was followed during 2
days with 3-chloro-6-methoxy-s-tetrazine 5 (400 mg, 3 mmol), 4-tertbutylphenol (450 mg, 3
mmol) and 2,4,6-trimethylpyridine (0.4 mL, 3 mmol). The crude product was purified by a
silica gel column chromatography (CHCls/petroleum ether (9/1)) to give 554 mg of a brilliant
pink solid (71%).

m.p.: 56°C;

1H NMR (400 MHz, CDCls): & (ppm)=7.46 (d, J=8.7 Hz, 2H), 7.17 (d, J=8.7 Hz, 2H), 4.25 (s, 3H),
1.34 (s, 9H);



13C NMR (100 MHz, CDCl3): 8 (ppm)=167.3, 166.8, 150.4, 149.4, 127.1, 120.3, 57.0, 34.7,
31.6;

IR(cm™): 2959, 2357, 1441, 1361.

MS (ES+) calcd for Cy3H16N4,0, 261.1350 found 261.1352.

3,6-di-(4-tertbutylphenoxy)-s-tetrazine 3g: The procedure B was followed during 4 days in a
pressure tube with 3,6-dichlorotetrazine 4 (250 mg, 1.65 mmol), 4-tertbutylphenol (743 mg,
4.9 mmol) and 2,4,6-trimethylpyridine (0.7 mL, 4.9 mmol). The mixture was heated to reflux
to give 403 mg of a pink brilliant solid (93%).

m.p.: 264°C;

1H NMR (400 MHz, DMSO): & (ppm)=7.45 (d, J=8.7 Hz, 4H), 7.17 (d, J=8.7 Hz, 4H), 1.33 (s,
18H);

13C (100 MHz, DMSO): & (ppm)=167.5, 150.2, 149.6, 127.1, 120.4, 34.7, 31.5;

IR(cm™): 2959, 2349, 1450, 1377.

4-decyloxyphenol h: In a three-neck-round-bottom-flask was placed hydroquinone (2 g, 18.1
mmol), potassium carbonate (2.52 g, 18.2 mmol) in DMSO (30 mL) under argon atmosphere.
1-bromodecane (1.89 mL, 9.08 mmol) was added and the mixture was stirred and heated at
70°C during 2 days. Then the mixture was cooled to room temperature and water (20 mL)
and hydrochloric acid (1 mol.L-1, 10 mL) were added. The aqueous layer was extracted with
CH2CI2 then the organic layers were combined, washed with water, dried with anhydrous
magnesium sulfate, filtered and concentrated under vacuum. The crude product was
purified by a silica gel column chromatography (CH2CI2) to give 650 mg of a white solid
(29%).

1H NMR (400 MHz, CDCls): 8 (ppm)=6.78 (m, 4H), 4.80 (s, 1H), 3.89 (t, J=6.4 Hz, 2H), 1.75 (m,
2H), 1.62 (m, 14H), 0.88 (t, J=6.4 Hz, 3H);

13C NMR (100 MHz, CDCl5): & (ppm)=153.4, 149.5, 116.1, 115.7, 68.9, 32.0, 29.7, 29.6, 29.5,
29.3, 26.3, 26.2, 22.8, 14.3;

IR(cm™): 3419, 2916, 1511.

3-chloro-6-(4-decyloxyphenoxy)-s-tetrazine 1h: The procedure A was followed during 2
hours with 3,6-dichlorotetrazine 4 (183 mg, 1.21 mmol), 4-decyloxyphenol h (300 mg, 1.21
mmol) and 2,4,6-trimethylpyridine (0.16 mL, 1.21 mmol). The crude product was purified by
a silica gel column chromatography (CHCI3) to give 328 mg of a pink solid (78%).

m.p.: 82°C;

1H NMR (400 MHz, CDCl5): & (ppm)=7.17 (d, J=9.2 Hz, 2H), 6.97 (d, J=9.2 Hz, 2H), 3.97 (t,
J=6.4 Hz, 2H), 1.79 (m, 2H), 1.30 (m, 14H), 0.88 (t, J=6.8 Hz, 3H);

13C NMR (100 MHz, CDCl3): 6 (ppm)=168.0, 165.3, 157.8, 145.1, 121.7, 115.8, 68.7, 32.0,
29.7,29.6, 29.5, 29.4, 29.3, 26.2, 22.8, 14.3;

IR(cm™1): 2917, 2357, 1506, 1376, 799.

MS (APPI) calcd for CigH,5CIN4O, 364.1666 found 364.1665.

3-methoxy-6-(4-decyloxyphenoxy)-s-tetrazine 2h: The procedure C was followed during 1
day with 3-chloro-6-methoxy-s-tetrazine 5 (85 mg, 0.58 mmol), 4-decyloxyphenol h (144 mg,
0.58 mmol) and 2,4,6-trimethylpyridine (0.07 mL, 0.58 mmol). The crude product was
purified by a silica gel column chromatography (CH,Cl,/petroleum ether (7/3)) to give 100
mg of a brilliant pink solid (50%).



m.p.: 49°C;

'H NMR (400 MHz, CDCl3): & (ppm)=7.16 (d, J=9.2 Hz, 2H), 6.95 (d, J=9.2 Hz, 2H), 4.25 (s, 3H),
3.96 (t, J=6.4 Hz, 2H), 1.79 (m, 2H), 1.46 (m, 2H), 1.30 (m, 12H), 0.88 (t, J=6.9 Hz, 3H);

13C NMR (100 MHz, CDCl3): 6 (ppm)=167.5, 166.8 157.4, 145.9, 121.9, 115.7, 68.6, 57.0, 32.0,
29.7, 29.6, 29.5, 29.4, 29.3, 26.2, 22.8, 14.3;

IR(cm™): 2918, 2361, 1506, 1376.

3,6-di-(4-decyloxyphenoxy)-s-tetrazine 3h: The procedure B was followed during 4 days
under reflux with 3,6-dichlorotetrazine 4 (46 mg, 0.3 mmol), 4-decyloxyphenol h (150 mg,
0.6 mmol) and 2,4,6-trimethylpyridine (0.08 mL, 0.6 mmol). The crude product was purified
by a silica gel column chromatography (CH,Cl,/petroleum ether (7/3)) to give 111 mg of a
pink solid (66%).

m.p.: 106°C;

1H NMR (400 MHz, CDCl3): & (ppm)=7.16 (d, J=9.2 Hz, 4H), 6.93 (d, J=6.9 Hz, 4H), 3.95 (t,
J=6.6 Hz, 4H), 1.78 (m, 4H), 1.45 (m, 4H), 1.27 (m, 24H), 0.88 (t, J=6.6 Hz, 6H);

13C NMR (100 MHz, CDCl3): 6 (ppm)=167.7, 157.4, 145.8, 121.9, 115.6, 68.6, 32.0, 29.7, 29.6,
29.5, 29.4, 29.3, 26.2, 22.8, 14.3;

IR(cm™): 2953, 2353, 1470, 1382.



NMR Spectra
Figure 1: 'H NMR of 3-chloro-6-phenoxy-s-tetrazine 1a
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Figure 5: 'H NMR of 3,6-diphenoxy-s-tetrazine 3a
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Figure 6: 13C NMR of 3,6-diphenoxy-s-tetrazine 3a
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Figure 7: 'H NMR of 3-chloro-6-(4-oxophenoxy)-s-tetrazine 1b
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Figure 8: 3C NMR of 3-chloro-6-(4-oxophenoxy)-s-tetrazine 1b
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Figure 10: 13C NMR of 3-methoxy-6-(4-oxophenoxy)-s-tetrazine 2b
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Figure 11: H NMR of 3,6-di-(4-oxophenoxy)-s-tetrazine 3b
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Figure 12: 13C NMR of 3,6-di-(4-oxophenoxy)-s-tetrazine 3b
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Figure 14: 13C NMR of 3-methoxy-6-(4-nitrophenoxy)-s-tetrazine 2¢



]
<]
- Current_tine 13-FEB-2014 09:36:51
- Comment EJ 42 colonne fractic
Dgta_ormat OMPLEX
“ Din_Size 26214
27 pin_riele 13c
Din_units Iopm]
Dinensiens x
site ECS 400
Spectrometer JTHM-ECS400
rield_serengeh 9.389766(T] (400 [MHZ]
=] X_acq duration 1.04333312151
= X_domain 3cC
X_freq 100.52530333 [MEz]
K offset 100 [ppm]
=] X_points 32768
= X_prescans "
X_resolution 0.35846665 [Ez]
X_sweep | 31.40703518 [kHz]
] Trr_demain 18
Irr_freq 399.78219838 [MEz]
Irr _offset [opn]
- clipped FALSE
=7 Mod_return 1
scans 356
Total_scans 256
2]
) X_80_width 7.5 [us]
X_acq_tine 0.83465376 5]
X_angle 30 [(d=g]
i X_atn 41d8]
= X_pulse 2.5[us]
Ifr_aen_dec 14[a8]
Irr_aen moe 451d8]
Irr_noise WALTZ
Decoupling, TRUE
Initial wait 1rs1
~ Hoe
27 Hos_tine, 2[s]
RecvT_gain 60
Relaxation delay = 2[s]
-] Repetition_tine = 2.83485376(s]
2 Tenp_ger 31.6(dc]
i J
£ " (I | L " o n J
Y u o W u N
T T T T T T T T T T T T
1500 1700 A wu.e‘ 1200 ‘ 140.0 1300 ‘ To.o 100 1000 0.0 scw)r\ 700 £0.0 ‘ 500
I ES e £ E 37 E
- ] ] 523 S
g & % s & RS =

: parts per Million ; 13C

Figure 15: 'H NMR of 3,6-di-(4-nitrophenoxy)-s-tetrazine 3¢

| & JEOL

—9.16
016

20

crasrion_rine

Revision_time
currene_eine

Comment
Dara_gomar
Din_size

ite
speceromerer

rield strength
X_acq_duration
domain

X prescans
X_resolution
weep

Relaxation_delay
Reperition_tine
TenD_get

ejs1_proToN-10.jdf
ECS400
single pulse.ex2

13-FEB-2014 09:41:43

ejs1 precipite nitrop

[ppn]

x
ECS 400
JMM-ECS400

9.389766[T] {400 [MEZ]
2.18365952 [s]

18
399.78219838 [MHz]
5 [ppn]
16384

1
0.45794685 [H2]
7.5030012(kBz]

18
399.78219838 [MHz]
5 (ppn]
399.78219838 [MEz]
5 [ppm]

FALSE

1

32

32

ars]
5.74690096 5]
= 20.314C]

abundance

@

ey s w
ACE L35 é
333 £3S =
wam Eee v

X : parts per Million : 1H




Figure 16: 13C NMR of 3,6-di-(4-nitrophenoxy)-s-tetrazine 3c
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Figure 17: 'H NMR of 3-chloro-6-(4-bromophenoxy)-s-tetrazine 1d
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Figure 20: 13C NMR of 3-methoxy-6-(4-bromophenoxy)-s-tetrazine 2d

=] @ dEDL
Filenane
Author
Experinent
sample_id
solvent
= Creation time
Revision_eine
_time 13-FEB-2014 09:55:68
] conment e370 colonne fraction
Data_format 1D C
Dim_size 26214
. Din_title 13c
=1 Din_units [ppn]
Dimenslons X
sie ECS 400
=] Spectremerer Dm-ECS400
rielistranqﬂl 9.385766[T] (400[MEz]
X_acq_durarion 1.0433331215]
= X_domain 13c
X_freq 100.52530533 [MHz]
X osgser 100 (ppm)
=] ints 32768
2 X_prescans :
0.95B46665 [Hz]
31.40703518 [kEz]
=] 1E
L4 399.78219838 [MHZ]
5poml
- FALSE
;] 1
= 256
256
3 7.5[us]
0.83465376[s]
30[deg]
v a1dm1
= X_pulse 2.5[us]
Irr_atn dec 1d5]
Irr_atn_noe 25[ds]
=] Irr_noise WALTZ
= Decoupling TROE
Initial_wair 1[s]
- Hoe
a1 Hoe_tine, ags]
Recvr_gain 50
Relaxarion_delay = 2[s]
] Repetltlon_time 2.83465376[s]
2 Tenp_ger 23.41dc]
=
j |
4 . - J ™
T T T T T T T T T T T
180.0 1,0.0/\ 160.0 J]so.u 140.0 ‘ 130.0 ‘ucr» 100 100.0 0.0 0.0 0.0 0.0
3 z 2 %3z 5382 b
i g 5 E & 5323 E
£ z g EE: EEEE v
X : parts per Million : 13C

Figure 21: 'H NMR of 3,6-di-(4-bromophenoxy)-s-tetrazine 3d

: E ) d EDL
s
R
Filenane ei69_c_f1-7_PROTON-6.
= Author ECS400
1 Experiment single_pulse.exa
sanple_id eje9_c_£1-7
solvent CHLOROFORM-D
=1 Creation time MAY=2011 12:51:07
) Revislon_time -MAY-2011 14:20:15
current_tine 13-FEB-2014 08:58:42
= Comment ej69 colonme fraceion
=l Data_format 1D COMPLEX
pin_size 13107
Dim_title 1B
< pin_unies Iopn)
=1 Dinensions X
Br ECS 400
spectrometer am-zcsa0o
;“ Fiﬁltstruqth 9.389766IT]1 (400([MHZ]
¥_acq_duration 3.18365952 (5]
x_domain 18
=] X_freq 399.78219838 [MEz]
& X_offser 5[ppn]
ine. 16384
X_prescang 1
X_resolutlon 0.45734685 [Ez]
2] X_sweep 7.5030013 [kEz]
Irr_domain 1E
Irr_freq 399.78219838 [MEz]
Irr_offser 5Ippm]
21 Tri_domain 1E
Tri_er, 399.78219838 [MEz]
Tri_offset 5[ppn]
= clipped FALSE
27 Mod_return 1
scans 33
Toral_scans 32
a7 x_so_widrh 13[us]
X_acg time 1.74630096([s]
X_angle 5 [deg’
X _aen 1ds]
=5 X_pulse 6[us]
Irr_node off
Tri_mode ose
Dants_presat FaLsE
Z Initial yait 11s1
: RecvI_gain 34
Relasgeion_delay = a[s]
Repetition_tine 5.746900961s]
31 Temp_get 41.51dcC]
-1
i 32
; i
]
e
T T T I T
8.0 /Jk / Am &0 0 3.0
e R
o
X : parts per Million : 1H

Figure 22: 13C NMR of 3,6-di-(4-bromophenoxy)-s-tetrazine 3d



=]
=]
w] Filsnane e363_c_£1-7_camBoN-7.
- Author ECS400
Experinent single_pulse_dec
Sample_id e163_c_f£1-7
-] Solvent CELOROPORM-D
= Creation_time -MAY-2011 13:07:03
revision_pine MAY-2011 1411
Current_time 13=FEB=2014 09:59:14
= comment ej63 colomne fraction
Data_format 1D COMFLEX
Dim_slze 26214
o Dim_title 13c
Din_units [
Dimensions X
-1 sies Ecs o0
- Spectrometer JHM-ECS400
rieltstranqﬂl 9.389766[T] (400 [MEz]
=] X_acq_durarion 1.04333312 (5]
- X_domain 13c
X_freq 100.52530533 [MHz]
X oggser 100 (ppm]
=29 X points 32768
= ¥_prescans n
¥_resolution 0.95846665 [Hz]
X_swesp 31.40703518 [kEz]
29 Irr_domain 18
Irr_freq 399.78219838 [MHZ]
Irr_offset 5poml
. Clip; FALSE
S Mod_rerurn 1
Scans 56
Total scans 256
=]
< x_s0_wideh 7.5[us]
X_acqg_time 0.83465376 [s]
- X_angle 30 [deg]
“] X_atn
Irr_atn_dec
= Irr_aen_noe
24 Irr_noize
Degowpling, TRUE
Initial wait 1[s]
- Hoe TRUE
=7 Hoe_tine, ars]
Recvr_gain &0
Relaarion_delay = 2[s]
] Repetltlon_time 2.83465376[s]
s Temp_get 49.8[dC]
£ =]
i ] | l
- . " " " o
T T T T T T T T T T T
1500 1::-.0‘ 160.0 To.o 140.0 ‘ 130.0 |1:To 100 1000 0.0 e;o‘o)k 0.0 £0.0 0.0
z I £ 78 53¢
5 £ & 5 528
g & g dz REE

X s parts per Million ; 13C

Figure 23: 'H NMR of 3-chloro-6-(4-chlorophenoxy)-s-tetrazine 1e

% (2
A
rilename
Author
rinene
sample_id
59 [y '
=] Cregtion_time
- Revision_tine 17-MAY=-2011 08:%
Current_time 13-FEB-2014 10:05:44
comment ej79 colomme fraction
Data_format 1D Ci
Dim_slze 13107
Din_title 18
Din_unirs Iopm]
Dimensions X
siee ECS 400
Spectrometer JTHM-ECS400
Pieltstrenqth 9.389766IT]1 (400([MHZ]
X_acq durarion 2.18365952 (5]
X_domain 1E
X_freq 399.78219835 [MEz]
X_offset sIppm]
S— X_polnts 16384
X_prescang 1
®_resolution 0.45794665 [Ez]
X_sweep | 7.5030013 [kEz]
Irr_domain 1B
Irr_freq 399.78219838 [MEz]
Irr_offset [oon]
1_domais
Tri_freq 399.78219838 [MEZ]
Tri_offset 5Ippn]
Clipped FALSE
Mod_return 1
scans 32
Total_scans 32
X_80_width 12 [us]
X_acq_tine 1.74630086 (5]
=] X_angle 45 [deg]
= x_aen 1[dB]
X_pulse &[us]
Irr_node oze
Tri_node ofE
Dante presat FALSE
nirlal_yaie 111
Re: ain H
Relaxation_delay =1
Repetitlon_time 5.74630096[s]
18.6[dC]
g
2
= AR ' i
T T T = T T
8.0 /! /Jf\ 0 60 50 40 30
ELEE
TN
Eeee e
X : parts per Million : 1H

Figure 24: 13C NMR of 3-chloro-6-(4-chlorophenoxy)-s-tetrazine 1e




abundance

& JEOL

2

2

Creation_tine
Revision_tine
Current_time

Spectrometer

Field strength
x_acqg guration
domain

X prescang
*resolueion
ween

Irr_demain
Irr_freq

Trr_atn_dec
Irr_atn_noe
Irr_nolse
Decoupling
Initial wair

Foe

Yoe_rine,
ReciT_gain
Relaxgtion delay
Repetition_tine
Temp_ger

e379_c_£1-6_CARBON-15
ECS400
single_pulse_dec

el D,g,f L=

13=FEB=2014 10:09:25
e379 colonme fraction
1D COMPLEX

26214

(opnl

X

ECS 400
THM=ECS400

9.383766[T] (400 [MHz]
1.043333131[5]

3C

100.52530333 [MEz]

100 [pEm]

32768

"

0.95846666 [Hz]
31.40703518 [kHz]

1E
399.78219838 [MEZ]
5[ppm]

TRUE

1

256

256

7.5[us]
0.83465376[s]

30 [deg]
41ds]

11s]
TRUE
2[5]
60

21s]
2.83465376(s]
13 [dc]

1304964 ——# 3
s

167.5478
1656695
150.1949
1327371
1223530

%
g
H
g

Figure 25: 'H NMR of 3-methoxy-6-(4-chlorophenoxy)-s-tetrazine 2e

abundance

Bl
=

& JEOL

=—

42726
42668

crearion_tine

Revision_time
-_tine

=
Spectrometer

rield_strength
X_acq_duration
domain

X o

Mod_return
Scans
Total_scans

X_90_wideh
X_acqg_tine
e

Dante_presae
Initial yait
Becvr_gzin

Relamation delay
Reperition_rine

e382_c_£6-8_PROTON
EC5400

single pulse.exa
ejsa_c_f6-5
CELOROFORM:

1B
Ippn]

X
ECS 400
MM-ECS400

9.389766[T] {400 [MEZ]
2.18365952[s]

18

399.78219838 [MEz]

5 [ppm]

16384

1
0.45794685 [H2]
7.5030012 [kBz]

18
399.78219838 MAz]
5 [ppn]

399.78219838 [MHz]
5lppn]

FALSE

Figure 26: 13C NMR of 3-methoxy-6-(4-chlorophenoxy)-s-tetrazine 2e




=3
=9 rilenane = ejez_c_re-s_camBON-1.
Author
Experiment
27 sample_id
Solvent
Creation_tine
] revision_yine
- Current_time
- comment
=1 Data_format
Dim_slze
Din_tiele
= Dim_units
= Dimensions
sire ECS 400
] Spectrometer JTHM=ECS400
Field_strength 9.383766[T] (400 [MEz]
- X_acg_duration 1.04333312(s]
-] X_domain 13c
X_freq 100.52530333 [MHz]
X oreser 100 [pom)
=] X points 32788
X_prescans 4
¥_resolueion 0.958468565 [Hz]
=] . 31.40703518 [kEz]
= Irr_domain 1E
Irr_er 399.78219838 [MHz]
- Irr_ofsset & (pom]
=9 clipped FALSE
Mod_rerurn 1
Scans 56
;_ Total scans 256
X_80_wideh 7.5[us]
" X_acq_tine 0.83465375 [s]
=7 *_angle 30 [d=g]
X_atn
X_pu
Z Irr_atn_dec
Irr_aen_noe
Irx_noise
=] Decoupl ing
= Inirial wair
Hoe THUE
= Hoe_time, 2(s]
E Recvr_gain &0
Relaugtion delay = 2(s]
Repetition_time = 2.83465375[s]
2 Tenp_get = 20.8[dC]
i | | \
E L , | " "
T T T T T T T T T T T T T
150.0 170.0A 160.0 1To.u 1400 ﬁw rmu 1100 100.0 0.0 amm)k 0.0 60.0 0.0
#E E E£E = 335 3
= g i3 & 534 7
EE] g =8 4 EEE v
X : parts per Million :

Figure 27: 'H NMR of 3,6-di-(4-chlorophenoxy)-s-tetrazine 3e

| S JEOL

=
=
Filenane ej81_c_f1-6_FROTON-8.
Author ECS400
ringne single_pulse.exz
sample_id e38l_c_fi-6
- solvent CELOROFORM-D
21 Creation tine 23=MAY=2011 12:49:28
Revision_tine 23-MAY-2011 14:17:47
Current_tine 13-FEB-2014 10:28:23
£a_gornae 1D comPLEX
oia-sfae 13167
pin_title 18
=1 Din_units Ippm]
= Dpinensions X
site ECS 400
Spectrometer TM-EC5400
Field strength 2.3897661T] (400 (MEz]
X_acq duration 2.18365952(s1
in 1|
=5 X_£req 399.78219838 (MEZ]
3 X _offset [
es 16384
X prescans 1
X_resolution 0.45794665[Ez]
weep 7.5030013 [KEz]
Irr_amain 18
Irr_freq 399.78219838 [MHz]
Trr_offset 5ppn]
Tri_demain 18
Tri_freq 399.76219838 [MEzZ]
Tr]_offset &ppn]
clipped FALSE
Mod_return 1
Scans 32
=2 Toeal_scans 32
X_s0_width 1a[us]
X_acq_rine 1.74690096(5]
x_angle 451deg]
X_atn 1rds]
X_pulse &[us]
- Irr_mode ose
31 Tri_node ozt
te_presat FALSE
micial_yaic 111
Recvr_gain 34
Relaxation delay = &[s
Reperieion_eine = 5.74690088(s]
_ger = 20.81dc]
=]

abundance

X : parts per Million : 1H

Figure 28: 13C NMR of 3,6-di-(4-chlorophenoxy)-s-tetrazine 3e



SJEOL

=
Filenane 2381 _c_£1-6_CARBON-3.
51 Author ECS400
ringne single_pulse_dec
sample_1d eJ8l_c_f1-6
E Solvent CELOROPORM-D
Creation_time 23-MAY-2011 1
E revision_yine 23-MAY-2011 14:03:35

Current_time

13=FEB=2014 10:38:57

E ra_gormar 1D comPLEX
Seler
Dim_title 13c
= Din_unies i
Dimensions X
. sie Ecs 400
-1 Spectrometer THM-ECS400
Field strength 9.389766[T] (400 [MEz]
E X_acq_duration 1.04333312(s]
X_domain 13c
=1 X_freq 100.52530333 [MHz]
X_ofgsee 100 [ppm]
X_point 32768
— X_prescans 4
X_resolueion 0.95846665 [Hz]
weeD 31.40703518 [kEz]
=4 Irr_domain iE
3%9.78219838 [MHz]
IrT_offset 5 [ppm]
=3 ibped FALSE
Mod_return 1
Scans 256
=7 Total_scans 256
x_s0_wideh -5[us]
X_acg time 0.83465376[s]
X_angle 30 [deg]
=4 x_aen 4[ds]
= X_pulse 2.5[us]
Irr_atn dec 1d5]
== Trr_atn_noe 251ds]
Irr_noize WALTZ
v Degopling TRUE
v nirial_waie 1151
Hoe |
=] Hoe_tine, ars)
& Recvr_gain &0
melaxaeion_delay = 2(s]
Lo Repetitlon time 2.834653761s]
= Tenp_get a1.ardc
s =7
EREr
i . | \ N -

T T T T
1100 100.0 0.0 0. 70.0 60.0 0.0

EA

167.476

1224111
77

X : parts per Million : 13C

Figure 29: 'H NMR of 3-chloro-6-(3-chlorophenoxy)-s-tetrazine 1f

=] 2
E Sl
3
=]
- H
E
=
£ Filenane
Author
Experimgne
23 Sanpleid
= solvent
Creatlon_time
=] Revision_sine
3 current_tine 13-FEB-2014 10:38:15
va_gornae 1D CoMPLEX
2] Dincaie 3167
pin_title 1E
Din_units topm]
=1 Dinensions x
- Site ECS 400
Spectrometer IM-EC5400
=
= Fielisttmnh 9.389766[T]1 (400([MHz]
X_acq guration 2.18365952[s]
in 18
= X_freq 399.78219638 [(MEZ]
= X_oEfset [
s 16384
- X prescans 1
=7 X_resolutlon 0.45734685 [Hz]
WeED | 7.5030012 [kEz]
Trr_dmain 18
=4 Irr_freq 399.78219838 [MEz]
= Irr_offset 5lppm]
Tri_dmain 18
=] Tri_freq 399.78219858 [MEz]
Tri_offset & [ppm]
clipped FALSE
Mod_return 1
21 Scans 64
Total_scans e
=] X_50_width 10.8Mus]
i X_acq tine 1.74690096 (5]
X angle 45 [deg
X_atn 1ds1
31 X_pulse 5.4[us]
Irr_node oge
Tri_mode Off
=] Dante_presat FALSE
= mirial_ysic 1151
Recvr_gain r
=1 Relaxation delay = Lis
S Repeeirion_eine = 2.74690006(s]
_ger = 20.81dc]
=]
g =2
T =] — L W
£
£
=]
0
s0 o
X 7 6
AN
BEREE
Rkl
eeeee
X : parts per Million : 1H
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Figure 33: 'H NMR of 3,6-di-(3-chlorophenoxy)-s-tetrazine 3f
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Figure 34: 13C NMR of 3,6-di-(3-chlorophenoxy)-s-tetrazine 3f
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Figure 40: 13C NMR of 3,6-di-(4-tertbutylphenoxy)-s-tetrazine 3g
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Figure 44: 13C NMR of 3-chloro-6-(4-decyloxyphenoxy)-s-tetrazine 1h
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Figure 45: 'H NMR of 3-methoxy-6-(4-decyloxyphenoxy)-s-tetrazine 2h
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Figure 46: 13C NMR of 3-methoxy-6-(4-decyloxyphenoxy)-s-tetrazine 2h
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Figure 47: 'H NMR

of 3,6-di-(4-decyloxyphenoxy)-s-tetrazine 3h
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Figure 48: 13C NMR of 3,6-di-(4-decyloxyphenoxy)-s-tetrazine 3h
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Time-resolved quenching experiments

Figure 49: Fluorescence decays of 3-chloro-6-(4-oxophenoxy)-s-tetrazine 1b (5.0.10-4 M in
dichloromethane) in the presence of increasing amounts of toluene (excitation 355 nm,
emission 566 nm)
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Figure 50: Fluorescence decays of 3,6-di-(4-nitrophenoxy)-s-tetrazine 3¢ (3.8.10-4 M in
dichloromethane) in the presence of increasing amounts of xylene (excitation 355 nm,
emission 575 nm)

1 T T T T
08 -
z tetrazine 3c
et 3c+9eq. xylene
= 06 3c + 26 eq. xylene ]
5 3c +43 eq. xylene
E 3¢ + 60 eq. xylene
@ 3c+ 77 eq. xylene
s 3c + 94 eq. xylene
o 04 3c+ 111 eq. xylene
o
S
=
02
0
0 200 400 600 800 1000

time (ns)

Figure 51: Fluorescence decays of 3-chloro-6-(3-chlorophenoxy)-s-tetrazine 1f (5.0.10-4 M in
dichloromethane) in the presence of increasing amounts of styrene (excitation 355 nm,
emission 571 nm)
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