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Synthesis
Materials

Tetrahydrofuran (THF) was dried over Na-K alloy and distilled under an atmosphere of dry
nitrogen. N, N-Dimethylform amide (DMF) was dried over CaH; and distilled under an atmosphere
of dry nitrogen. Compounds R1-R6 were prepared according to literatures and our previous work**.
All other reagents were used as received.
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Scheme S1. The synthetic route to related compounds

Compound 1: Compound R1 (638.0 mg, 2.0 mmol), and N-(2-chloroethyl)-N-ethylaniline (367.3 mg,



2.0 mmol) were dissolved in DMF (8 mL), the resultant mixture was allowed to stir at 0 <C
overnight, and then poured into a lot of water. The precipitate was collected and washed several
times with water, and purified by column chromatography using ethyl acetate/petroleum ether (1/5)
as eluent to yield red solid (680.0 mg, 82.0 %). *H NMR (300 MHz, CDCls, 298 K), & (TMS, ppm):
1.26 (t, J=7.2 Hz, 3H, -CHs), 2.00 (s, 1H, -C=CH), 2.15 (m, 2H, -CH,-), 2.50 (m, 2H, -CH,-), 3.57
(m, 2H, -CHy-), 3.70 (m, 2H, -CH,-), 3.76 (m, 2H, -CH,-), 4.35 (t, J=6.0 Hz, 2H, -CH,-), 6.78 (d,
J=9.0 Hz, 2H, -ArH), 7.69 (d, J=8.7 Hz, 1H, -ArH), 7.92 (m, 4H, -ArH). *C NMR (75 MHz, CDCl,,
298 K), o (ppm): 155.30, 150.57, 148.46, 147.22, 144.85, 126.50, 117.63, 116.84, 111.55, 109.44,
83.43, 69.45, 68.31, 52.45, 46.13, 40.33, 28.26, 15.37, 12.76.

Compound 2: Compound R2 (300.0 mg, 0.93 mmol), and N-(2-chloroethyl)-N-ethylaniline (170.7
mg, 0.93 mmol) were dissolved in DMF (5 mL), the resultant mixture was allowed to stir at 0 C
overnight, and then poured into a lot of water. The precipitate was collected and washed several
times with water, and purified by column chromatography using ethyl acetate/petroleum ether (1/5)
as eluent to yield orange solid (250.0 mg, 64.4 %). *H NMR (300 MHz, CDCls, 298 K), & (TMS,
ppm): 1.27 (t, J=7.2 Hz, 3H, -CH3), 1.99-1.94 (m, 3H, -C=CH, -CH,-), 2.33 (m, 2H, -CH,-), 3.27 (t,
J=8.1 Hz, 3H, -CH3), 3.56 (q, J=7.2 Hz, 2H, -CH.-), 3.67 (t, J=6.0 Hz, 2H, -CH,-), 3.76 (t, J=6.0 Hz,
2H, -CH,-), 6.77 (d, J=9.3 Hz, 2H, -ArH), 7.91 (d, J=9.3 Hz, 2H, -ArH), 8.02-7.95 (m, 4H, -ArH).
BC NMR (75 MHz, CDCls, 298 K), & (ppm): 156.58, 150.72, 144.13, 138.61, 129.53, 126.40,
123.09, 111.62, 82.07, 70.52, 55.37, 52.48, 46.16, 40.43, 22.02, 17.56, 12.79
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Mon-NN was prepared through two different synthetic routes as following:

Route 1:

Compound 3: Compound 1 (348.5 mg, 0.84 mmol), N,N-bis(2-azidoethyl)aniline (92.5 mg, 0.40
mmol), CuSO, * 5H,0O (10 mol %), NaHCO3; (20 mol %), and ascorbic acid (20 mol %) were
dissolved in DMF (12 mL)/H,0 (2.4 mL) in a Schlenk flask under nitrogen. The mixture was stirred
at room temperature for 3 h, then extracted with chloroform, and washed with 1N HCI, 1IN NH,OH,
and water subsequently. The organic layer was dried over anhydrous magnesium sulfate. After
removal of the solvent, the crude product was purified by column chromatography using
dichloromethane/ethyl acetate (4/1) as eluent to afford red solid (329.1 mg, 77.6%). *H NMR (300
MHz, CDCls, 298 K), § (TMS, ppm): 1.24 (t, J=6.9 Hz, 6H, -CH3), 2.23 (m, 4H, -CH,-), 2.94 (m,
4H, -CH,-), 3.52 (t, J=6.9 Hz, 4H, -CH,-), 3.67-3.61 (m, 8H, -CHy-), 3.72 (t, J=6.9 Hz, 4H, -CH,-),
4.15 (t, 4H, -CH,-), 4.30 (t, 4H, -CH,-), 6.53 (d, J=6.3 Hz, 2H, -ArH), 6.76 (d, J=9.0 Hz, 4H, -ArH),
7.13 (s, 2H, -ArH), 7.18 (m, 1H, -ArH), 7.66 (d, J=9.0 Hz, 2H, -ArH), 7.99 (s, 2H, -ArH). 7.89-7.84
(m, 5H, -ArH). *C NMR (100 MHz, CDCls, 298 K), & (ppm): 155.29, 150.69, 148.43, 147.23,
146.03, 144.84, 130.04, 126.54, 122.47, 118.57, 117.67, 116.78, 113.05, 111.64, 109.43, 68.78,
52.44,51.79, 47.62, 46.15, 40.42, 28.74, 22.05, 12.77.

Compound 4: Compound 3 (400.0 mg, 0.37 mmol), NaN3 (152.5 mg, 2.34 mmol) and DMF (13 mL)
were added into a flask, the resultant mixture was allowed to stir at 80 <C overnight, and then poured
into a lot of water. The precipitate was collected and washed several times with water, dried under
vacuum, and purified by column chromatography using ethyl dichloromethane/ethyl acetate (4/1) as
eluent to yield red solid (459.0 mg, 91.6%).'*H NMR (300 MHz, CDCls, 298 K), § (TMS, ppm): 1.24
(t, 3=6.9 Hz, 6H, -CHs), 2.24 (m, 4H, -CH,-), 2.95 (m, 4H, -CH,-), 3.62-3.53 (m, 16H, -CH,-), 4.15
(t, 3=6.0 Hz, 4H, -CH,-), 4.29 (t, J=6.0 Hz, 4H, -CH,-), 6.53 (d, J=7.8 Hz, 2H, -ArH), 6.78 (d, J=9.3
Hz, 4H, -ArH), 7.13 (s, 2H, -ArH), 7.18 (m, 1H, -ArH), 7.64 (d, J=9.0 Hz, 2H, -ArH), 7.79 (s, 2H,
-ArH). 7.89-7.84 (m, 5H, -ArH). *C NMR (100 MHz, CDCls;, 298 K), & (ppm): 155.25, 150.83,
148.36, 147.19, 145.99, 144.75, 130.00, 126.51, 122.44, 118.67, 117.61, 116.75, 112.97, 111.70,
109.37, 68.73, 51.76, 49.74, 49.14, 47 .58, 46.09, 28.72, 22.04, 12.50.

Mon-NN: Compound 4 (132.0 mg, 0.12 mmol), and R3 (29.2 mg, 0.12 mmol) were dissolved in
DMF (6 mL), the resultant mixture was allowed to stir at 0 <C overnight, and then poured into a lot
of water. The precipitate was collected and washed several times with water, and purified by column

chromatography using dichloromethane/ethyl acetate (2/1) as eluent to yield orange solid (122.0 mg,
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82.5 %). HRMS (ESI, m/z): [M+H]" calcd for CsgHssN240s, 1223.5260; found, 1223.5240. (EA) (%,
found/Calcd): C, 56.84/56.95; H, 4.93/5.11; N, 27.13/27.48.*H NMR (300 MHz, CDCls, 298 K), &
(TMS, ppm): 1.25 (t, J=6.6 Hz, 6H, -CHs), 2.24 (m, 4H, -CHy-), 2.96 (m, 4H, -CH,-), 3.60-3.53 (m,
12H, -CH,-), 3.73 (br, 4H, -CH,-), 4.12 (t, J=5.7 Hz, 4H, -CH,-), 4.37 (br, 4H, -CH,-), 6.55 (d, J=9.0
Hz, 2H, -ArH), 6.77 (d, J=8.7 Hz, 4H, -ArH), 7.23 (s, 2H, -ArH), 7.65 (d, J=9.0 Hz, 2H, -ArH), 7.75
(m, 4H, -ArH), 7.88-7.84 (m, 6H, -ArH), 8.29 (d, J=8.7 Hz, 2H, -ArH). *C NMR (100 MHz, CDCls,
298 K), o (ppm): 156.22, 155.16, 150.83, 149.62, 148.24, 147.85, 147.37, 147.11, 144.79, 144.64,
126.46, 126.23, 124.80, 123.05, 122.62, 117.54, 116.73, 111.82, 111.64, 109.34, 68.68, 51.37, 49.70,
49.09, 47.44, 46.02, 28.54, 22.00, 12.45.

Route 2:

1-NN: Compound 1 (227.4 mg, 0.54 mmol), R4 (99.2 mg, 0.26 mmol), CuSO, H5H,0 (10 mol %),
NaHCOj3; (20 mol %), and ascorbic acid (20 mol %) were dissolved in DMF (20 mL)/H,O (1.0 mL)
in a Schlenk flask under nitrogen. The mixture was stirred at room temperature for 3 h, then
extracted with chloroform, and washed with 1IN HCI, 1IN NH4OH and water subsequently. The
organic layer was dried over anhydrous magnesium sulfate. After removal of the solvent, the crude
product was purified by column chromatography using dichloromethane/ethyl acetate (4/1) as eluent
to afford red solid (272.7 mg, 86.3 %). This compound was directly used in the next step.

Mon-NN: 1-NN (252.7 mg, 0.21 mmol), NaN3 (81.4 mg, 1.25 mmol) and DMF (8 mL) were added
into a flask, the resultant mixture was allowed to stir at 80 <C overnight, and then poured into a lot of
water. The precipitate was collected and washed several times with water, dried under vacuum, and
purified by column chromatography using dichloromethane/ethyl acetate (2/1) as eluent to yield red
solid (249.3 mg, 97.5%). *H NMR (300 MHz, CDCls, 298 K), §(TMS, ppm): 1.25 (t, J=6.6 Hz, 6H,
-CHa), 2.24 (m, 4H, -CH,-), 2.96 (m, 4H, -CH,-), 3.60-3.53 (m, 12H, -CH,-), 3.73 (br, 4H, -CH,-),
4.12 (t, J=5.7 Hz, 4H, -CH,-), 4.37 (br, 4H, -CH,-), 6.55 (d, J=9.0 Hz, 2H, -ArH), 6.77 (d, J=8.7 Hz,
4H, -ArH), 7.23 (s, 2H, -ArH), 7.65 (d, J=9.0 Hz, 2H, -ArH), 7.75 (m, 4H, -ArH), 7.88-7.84 (m, 6H,
-ArH), 8.29 (d, J=8.7 Hz, 2H, -ArH). **C NMR (100 MHz, CDCls, 298 K), & (ppm): 156.22, 155.16,
150.83, 149.62, 148.24, 147.85, 147.37, 147.11, 144.79, 144.64, 126.46, 126.23, 124.80, 123.05,
122.62, 117.54, 116.73, 111.82, 111.64, 109.34, 68.68, 51.37, 49.70, 49.09, 47.44, 46.02, 28.54,
22.00, 12.45.

In Route 1, azo-coupling reaction as the final step with relatively low yield, with low atom economy,

while Route 2 behaved better. Thus, the synthesis of Mon-NS and Mon-SS was through Route 2.
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Scheme S3. The synthetic route to Mon-NS and Mon-SS

1-NS: Compound R4 (305.8 mg, 0.73 mmol), R5 (150.4 mg, 0.35 mmol), CuSO, 5H,0 (10 mol %),
NaHCO;3; (20 mol %), ascorbic acid (20 mol %), DMF (20 mL)/H,O (1.0 mL), 3 h, red solid (416.5
mg, 94.3 %). *H NMR (300 MHz, CDCl3, 298 K), & (TMS, ppm): 1.33-1.22 (m, 9H, -CH3), 2.24 (m,
4H, -CH,-), 2.96 (t, J=6.9 Hz, 4H, -CH,-), 3.15 (m, 2H, -CH,-), 3.53 (m, 4H, -CH,-), 3.73-3.65 (m,
12H, -CH,-), 4.14 (t, J=6.0 Hz, 4H, -CH,-), 4.37 (br, 4H, -CH,-), 6.57 (d, J=8.4 Hz, 2H, -ArH), 6.74
(d, J=9.0 Hz, 4H, -ArH), 7.21 (s, 2H, -ArH), 7.63 (d, J=9.0 Hz, 2H, -ArH), 7.88-7.77 (m, 8H, -ArH),
8.00-7.91 (m, 6H, -ArH). *C NMR (100 MHz, CDCls, 298 K), & (TMS, ppm): 155.71, 154.93,
150.39, 149.16, 148.06, 147.10, 146.88, 144.56, 144.48, 138.37, 129.14, 126.21, 125.87, 122.83,
122.24, 117.33, 116.46, 111.65, 111.32, 109.13, 68.47, 52.10, 51.12, 50.62, 47.12, 45.80, 40.11,
28.31, 21.74,12.43, 7.37.

Mon-NS: 1-NS (377.1 mg, 0.3 mmol), NaN; (135.3 mg, 2.08 mmol), DMF (15 mL), red solid
(376.4 mg, 98.7%). HRMS (ESI, m/z): [M+H]" calcd for CeoHesN230gS, 1270.5342; found,
1270.5337. (EA) (%, found/Calcd): C, 56.52/56.73; H, 5.49/5.32; N, 15.19/25.36; S, 2.75/2.52. *H
NMR (300 MHz, CDCls, 298 K), & (TMS, ppm): 1.33-1.22 (m, 9H, -CHs), 2.24 (m, 4H, -CH,-),
2.96 (t, J=6.9 Hz, 4H, -CH,-), 3.15 (m, 2H, -CH,-), 3.53-3.59 (M, 12H, -CH,-), 3.71 (br, 4H, -CH,-),
4.14 (t, J=6.0 Hz, 4H, -CH,-), 4.36 (br, 4H, -CH,-), 6.57 (d, J=8.4 Hz, 2H, -ArH), 6.76 (d, J=9.0 Hz,
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4H, -ArH), 7.22 (s, 2H, -ArH), 7.63 (d, J=9.0 Hz, 2H, -ArH), 7.88-7.77 (m, 8H, -ArH), 8.00-7.91 (m,
6H, -ArH). °C NMR (75 MHz, CDCls, 298 K), & (ppm): 156.06, 155.25, 150.91, 149.49, 148.38,
147.45, 147.28, 144.93, 144.78, 138.74, 129.49, 126.52, 126.20, 123.16, 122.58, 117.68, 116.82,
111.99, 111.77, 109.48, 77.71, 77.29, 76.86, 68.82, 51.44, 50.95, 49.77, 49.18, 47.45, 46.09, 28.63,
22.08, 12.52, 7.70.

1-SS: Compound 1 (186.7 mg, 0.44 mmol), R5 (90.9 mg, 0.21 mmol) , DMF (10 mL)/H,O (0.5 mL),
3 h, orange solid (242.1 mg, 90.1 %). *H NMR (300 MHz, CDCls, 298 K), § (TMS, ppm): 1.33-1.24
(m, 9H, -CHs), 2.08 (m, 4H, -CH,-), 2.82 (t, J=7.2 Hz, 4H, -CH,-), 3.15 (m, 6H, -CH,-), 3.54 (m, 4H,
-CHy-), 3.75-3.67 (M, 12H, -CH,-), 4.43 (br, 4H, -CH,-), 6.57 (d, J=8.4 Hz, 2H, -ArH), 6.77-6.70 (m,
8H, -ArH), 7.22 (s, 2H, -ArH), 8.00-7.88 (d, 16H, -ArH). *C NMR (75 MHz, CDCls, 298 K), &
(ppm): 156.17, 155.75, 150.43, 149.25, 146.19, 144.59, 143.75, 138.24, 129.18, 128.95, 126.06,
122.89, 122.74, 122.28, 111.85, 111.29, 55.12, 52.12, 51.24, 50.63, 47.14, 45.80, 40.11, 23.68, 22.56,
12.43, 7.40.

Mon-SS: 1-SS (212.1 mg, 0.3 mmol), NaN3 (65.0 mg, 1.0 mmol), DMF (15 mL), orange solid
(200.7 mg, 94.1%). HRMS (ESI, m/z): [M+H]" calcd for CgoH7oN21O6S3, 1276.4980; found,
1276.4983. (EA) (%, found/Calcd): C, 56.63/56.45; H, 5.69/5.45; N, 22.84/23.04; S, 7.48/7.54. 'H
NMR (300 MHz, CDCls, 298 K), & (TMS, ppm): 1.33-1.23 (m, 9H, -CHs), 2.09 (m, 4H, -CH,-),
2.83 (t, J=7.2 Hz, 4H, -CH,-), 3.15 (t, J=6.0 Hz, 6H, -CH,-), 3.62-3.52 (m, 12H, -CH,-), 3.73 (br, 4H,
-CH,-), 4.44 (br, 4H, -CH,-), 6.79-6.70 (m, 8H, -ArH), 7.22 (s, 4H, -ArH), 7.94-7.88 (m, 8H, -ArH),
8.00 (m, 4H, -ArH). *C NMR (100 MHz, CDCl3, 298 K), & (ppm): 156.61, 156.28, 151.21, 149.90,
146.59, 144.91, 144.05, 138.63, 129.63, 129.45, 126.55, 123.39, 123.21, 122.98, 112.26, 111.90,
78.23, 77.80, 77.38, 55.65, 51.54, 51.08, 49.86, 49.33, 47.61, 46.17, 24.21, 23.08, 12.69, 7.93.
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Scheme S4. The synthetic route to Mon-3Alk
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Compound 5: Aniline (1.86 g, 0.02 mol) were dissolved in CH3CN, 5-chloropent-1-yne (0.24 g, 0.02
mol), K,COj3 (2.763 g, 0.02 mol) and KI (0.332 g, 0.002 mol) were added then. After the reaction
was stirred for 24 h at 80 °C, another batch of 1-bromohexanel (0.328 g, 0.02 mol), K,CO3 ((2.763 g,
0.02 mol) and KI (0.332 g, 0.002 mol) were added. The reaction continued to stir for another 24 h.
The mixture was cooled into room temperature, then filtered to remove the solid, the organic layer
was poured into a lot of water. The mixture was extracted with chloroform, and washed with water
for several times. The organic layer was dried over magnesium sulfate. The crude product was
purified by column chromatography on silica gel using chloroform/petroleum ether (1/8) as eluent to
afford colorless oil (0.357 g, 72.3 %). This compound was directly used in the next step.

Compound 3Ph: 1,3,5-Tris(azidomethyl)benzene (107.9 mg, 0.44 mmol), 5 (356.2 mg, 1.46 mmol),
CuSO4 HH,0 (10 mol %), NaHCO3 (20 mol %), and ascorbic acid (20 mol %) were dissolved in
DMF (20 mL)/H,0 (1 mL) under nitrogen in a Schlenk flask. The mixture was stirred at 30 °C for 4
h, then extracted with chloroform, and washed with 1IN HCI, 1IN NH,OH, and water subsequently.
The organic layer was dried over anhydrous magnesium sulfate. After removal of the solvent, the
crude product was purified by column chromatography using dichloromethane/ethyl acetate (1/3) as
eluent to afford colorless oil (370.0 mg, 85.7 %). 'H NMR (300 MHz, CDCls, 298 K), §(TMS, ppm):
0.89 (m, 9H, -CHs), 1.29 (m, 18H, -CH,-), 1.55 (br, 6H, -CH,-), 1.93 (m, 6H, -CH,-), 2.72 (t, J=7.8
Hz, 6H, -CH,-), 3.24 (t, J=7.8 Hz, 6H, -CH,-), 3.30 (t, J=7.8 Hz, 6H, -CH,-), 5.39 (s, 6H, -CH,-),
6.61 (m, 9H, -ArH), 7.07 (s, 3H, -ArH), 7.18-7.13 (m, 9H, -ArH). **C NMR (75 MHz, CDCl;, 298
K), o (ppm): 148.3, 147.9, 137.0, 129.1, 127.0, 120.8, 115.4, 111.8, 64.1, 53.1, 51.3, 48.3, 31.6, 27.0,
26.8, 26.7, 23.1, 22.6, 13.9.

Mon-3Alk: Compound 3Ph (245.0 mg, 0.25 mmol) and R1 (241.1 mg, 0.75 mmol) were dissolved
in DMF (20 mL), the resultant mixture was allowed to stir at 0 <T overnight, and then poured into a
lot of water. The precipitate was collected and washed several times with water, and purified by
column chromatography using dichloromethane/ethyl acetate (1/2) as eluent to yield red solid (380.0
mg, 90.1 %). HRMS (ESI, m/z): [M+H]" calcd for CosH112N2109, 1666.8952; found, 1666.8962. (EA)
(%, found/Calcd): C, 66.84/67.01; H, 6.94/6.71; N, 17.36/17.64.*H NMR (300 MHz, CDCls, 298 K),
5(TMS, ppm): 0.89 (br, 9H, -CH3), 1.31 (br, 18H, -CH,-), 2.00 (br, 9H, -CH,-), 2.13 (br, 6H, -CH,-),
2.48 (br, 6H, -CH,-), 2.73 (br, 6H, -CH,-), 3.37 (br, 6H, -CH.-), 3.47 (br, 6H, -CH,-), 4.33 (br, 6H,
-CH,-), 5.43 (s, 6H, -CH,-), 6.65 (br, 6H, -ArH), 7.11 (s, 6H, -ArH), 7.67-7.64 (m, 3H, -ArH),
7.90-7.85 (m, 12H, -ArH). °C NMR (75 MHz, CDCl;, 298 K), & (ppm): 154.82, 151.15, 147.86,
147.67, 147.12, 143.89, 136.96, 127.26, 126.22, 120.91, 117.21, 116.61, 111.14, 109.13, 83.18,



69.18, 68.00, 53.13, 51.24, 50.41, 31.54, 27.94, 27.19, 26.77, 26.62, 22.95, 22.57, 15.07, 13.97.
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Scheme S5. The synthetic route to Mon-2Alk and LineD-NS

Mon-2Alk: Compound 3Ph (97.3 mg, 0.1 mmol) and R1 (63.9 mg, 0.20 mmol) were dissolved in
DMF (20 mL), the resultant mixture was allowed to stir at 0 <C overnight, and then poured into a lot
of water. The precipitate was collected and washed several times with water, and purified by column
chromatography using dichloromethane/ethyl acetate (1/2) as eluent to yield red solid (64.5 mg,
45.2 %). *H NMR (300 MHz, CDCls, 298 K), & (TMS, ppm): 0.90 (br, 9H, -CHs), 1.32-1.25 (br,
18H, -CHy-), 1.92 (m, 2H, -CH,-), 2.00 (br, 6H, -CH,-), 2.13 (m, 4H, -CH,-), 2.48 (m, 4H, -CH,-),
2.73 (br, 6H, -CHy-), 3.24 (m, 2H, -CH,-), 3.37 (m, 6H, -CH,-), 3.47 (br, 4H, -CH,-), 4.33 (br, 4H,
-CH,-), 5.42 (m, 6H, -CH,-), 6.64 (m, 7H, -ArH), 7.21-7.11 (m, 6H, -ArH), 7.67-7.64 (m, 2H, -ArH),
7.91-7.81 (m, 10H, -ArH). *C NMR (75 MHz, CDCls, 298 K), & (ppm): 154.84, 151.19, 148.25,
147.87, 147.66, 147.18, 143.92, 137.05, 136.93, 129.11, 127.28, 127.20, 126.22, 120.91, 120.84,
117.24, 116.61, 115.34, 111.78, 111.17, 109.21, 83.18, 69.17, 68.06, 53.13, 52.06, 51.22, 51.07,
50.41, 50.17, 31.62, 31.54, 29.59, 27.96, 27.20, 27.0326.76, 26.72, 26.62, 23.13, 22.94, 22.56, 15.07,
13.96.

LineD-NS: Mon-NS (44.4 mg, 0.035 mmol), Mon-2Alk (50.2 mg, 0.035 mmol), CuSO, (30+30 uL),
NaAsc (30+30 L), in 5.5 mL DMF, deep red powder (70.7 mg, 76.1 %). My=13 650, M/M, = 1.21
(GPC, polystyrene calibration). *H NMR (300 MHz, CDCls, 298 K), & (TMS, ppm): 0.86 (-CHa),
1.06 (-CH3), 1.25 (-CH,-), 1.60 (-CH,-), 1.97-1.85 (-CH,-, -CCH), 2.17 (-CH,-), 2.69 (-CH,-), 2.91
(-CCHy-), 3.10 (-SCH,-), 3.22 (-NCH,-), 3.31 (-NCH,-), 3.40 (-NCH.-), 3.74 (-NCHy-), 3.82
(-NCHy-), 4.05 (-NCH,-), 4.40 (-OCH,-), 4.48 (-OCH,-), 5.39 (-NCH,-), 6.56 (-ArH), 7.11-7.08
(-ArH), 7.37 (-ArH), 7.56 (-ArH), 7.72 (-ArH), 7.86 (-ArH).
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Table S1. The NLO properties of LineD-NS measured at 1064 nm fundamental beam.

ea Isb /{maxc dBBd d33(oo)e D f N g NNh NSi ij MW/Mnj
@1064 4
0 (m  (m)  (EemNV)  (pm/V) ) ) () (10)
LineD-NS 100 263 471 91.0 15.8 21.9 56.8 441 12.7 1.365 1.21

2 The best poling temperature. ® Film thickness. ¢ The maximum absorption in thin films. ¢ Second
harmonic generation (SHG) coefficient. © The nonresonant ds; values calculated by using the
approximate two-level model. " Order parameter @ = 1-Ai/Ao, A and A, are the absorbance of the
polymer film after and before corona poling, respectively. ¢ The loading density of the effective
chromophores. " The loading density of the nitro-chromophores. ' The loading density of the
sulfornly-chromophores. ! Determined by GPC in THF, based on calibration with polystyrene.

The 'H NMR and **C NMR spectra of related compounds:
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Fig.S1. *H NMR spectrum of polymer HypD-NN in chloroform-d.
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Fig.S510. **C NMR spectrum of Mon-NS in chloroform-d.
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Fig.S13. 'H NMR spectrum of Mon-3Alk in chloroform-d.

WA M w r~ «
WIS g3GEsE 8 2§ B8 88 g 25k 2395888 98
€0 v 00 © v NN © = g oI TTD-NON I~ ¢
TEEESS 8 NG © =3 > Y BO-NORG So 3
g gpEEEE & BN Hef 28 e 858 RRELENN 29 3
& .

—~120.9197
_ -117.2145
831841

-77.2809
¥ 766460

-69.1868
~-—68.0006

// ‘
RO

vk
eermmedd i L ‘l., .W“ _‘,‘,1,1"1,., H“ “ -

Fig.S14. *C NMR spectrum of Mon-3= in chloroform-d.

tri20131128-1

A,vrv(t[

Y oK

. T 4

C?M\/’

2

|

j§:° éé SRR gEEE 555 RN TIS gfi

kt Y 2 oW Es

l ‘LJ ‘ L J = "";J/J ‘,7 \"7, /‘ j- \r"

| O

| } M | ‘ | ‘
UL N S |

sl LJ‘L..J L‘.__) _— | ‘L J/lu JJL f u\h\“\ ILJ K,___M

8 7 6 5 _ 4 3 2 N | ppm
© o o~ @ N~ © e ® o o [
s & S a2 25 3 B 23 S 4
e o < o o< o % o w w

Fig.S15. *H NMR spectrum of 1 in chloroform-d.

15



108L2L
PLLESL

20978

9EEe0r ——
VLEVOY

185ves

GGLEBY —
825Y'69—

vOY6'9L -
2oz LL

LylS L
GOEV'El

86YY 601~ ——
89GG L
9zreglL
00€9°LLL -

820592l ——

9ES8 PPl
L€22 LY
869V 8v1
69,5051
S80E'SSH

} trl131127-1-C
/\@
"

" ppm)

Fig.S16. *C NMR spectrum of 1 in chloroform-d.

tr120141016-2

595°T

o

€927 2

ppm

T Jesre

|ZTu.~

}ve-s

L 88°S
25°0T

Fig.S17. *H NMR spectrum of 2 in chloroform-d.

16



tri1141016-C

d

Valitad
0

0

0520

a

129.359

126.405

123.099

111.620

70.528

X
o o g © 22 22 "o
e =T 8= s o .8 T
$s5 g8 “w T
AR JWJWWW»JW e w—
i B B B HL SLE AL SLA LA T PSR R DL BRI AL B ORI R B S L | LA L LB L | A R T Ll ¥y g i
200 180 160 140 120 .« 100 g 80 % 60 40 20 ‘ppm
- 13 -
Fig.S18. °C NMR spectrum of 2 in chloroform-d.
4
3
L~(v\ ZIS\/OL
5. !
P
i (30712
©
s
b
T
g
5 Yoo s
@ - o~ NN o
Zhge.. |18 2R EAC T FEPTIN § iz
TEE | s ;O g o |
J - w N & foe .o
Is P ; Y )
( | a
- l \l
| |
S [ ey |
p,[ V. i T l »
_.J'JLU LA » L.J AL L
== — o e : R
8 s Sl e s 5I _— A i_ 4 1r -yl] 7ppm
i ¥ 3% 2 i - 5 ] B
O o & - o PV - o~ o <

Fig.S19. *H NMR spectrum of 3 in chloroform-d.



T [

E m =

-

£ | o

z ! 000°0 = 5

2L : 3

3

285022 —% |
LonL8T—— —
= il
3
3 922° 1\ | —
3 spz:T— = fov-z
952y 0y — - S5t
TR qe— e o sTg T _:.a
8129y % g i
YB6L LG E ] e ;
4:adray £ — mmumwoNN \ ]
= 0 % m
-3 = U — foves
3 o sz
4 Pt 85272
3
89889 3 o

3 < 5
6896°9L— - 3 [&) Lo i S T..:
20822 3 RO Fo
829 1L 3 k= LU

=

® (a2 vES £

Y— PSSEN To.m
985°€ — et
3 o a9 e—
F | g m 829°¢
= 2 921" b L
> T b\ N\ Wt
= 89 —
0 nmN.C“”WI 18" 1
= Q 662° |\1
= — (B} )
i 3 o ey [
1182911 s | n
2L LIL E
O —s | o
85Ly'ZZ) = -4
OvY5 921 X M L
9EPOOSL —— —
.mw =z r
8V hL F3 3
1280901 — = = .
1861 vk — = T e
1GEZ LY - —_—— m m
L8EV 8yl 3
6069061~ —x %] 20579 L
PLBT GSL- E zm.aurlh tzeto
- nluq 9L 9 £
22279 R 10k
: i gZULT" Lo
3 €812
52172 e
< e ——— L1838
vz L
V\A\v 28972

3 2L Su;}

3 o S6L° L —— - tzeco
=) = " 568"\ L 1s90
= E M 28 L = loo-z
© 5 S 598" 2 I~ 0

- =
3, < = -+ 168°¢
3 = o
< g M& =
: - N
D n
wb p PO
s
g m
E o
(8] ~ o
m ) m M o
3 g
il & o
£ b -

Fig.S21. *H NMR spectrum of 4 in chloroform-d.
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Fig.S23. 'H NMR spectrum of 1-NS in chloroform-d.
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Fig.S24. *C NMR spectrum of 1-NS in chloroform-d.
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Fig.528. 'H NMR spectrum of Mon-2Alk in chloroform-d.
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Fig. S30. TGA thermograms of HDPs measured in nitrogen at a heating rate of 10 <T/min.
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Fig. S31. UV-vis absorption spectra of monomers and polymers in 1,4-dioxane.
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Fig. S32. UV-vis absorption spectra of monomers and polymers in CH,Cl.,.
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Fig. S33. UV-vis absorption spectra of monomers and polymers in CHCls.
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Fig. S34. UV-vis absorption spectra of monomers and polymers in THF.
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Fig. S35. UV-vis absorption spectra of monomers and polymers in DMF.
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Fig. S36. UV-vis absorption spectra of monomers and polymers in DMSO.
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Fig. S37. UV-vis absorption spectra of the film of DHP-NN before and after poling.
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Fig. S38. UV-vis absorption spectra of the film of DHP-NS before and after poling.
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Fig. S39. UV-vis absorption spectra of the film of DHP-SS before and after poling.
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Fig. S40. UV-vis absorption spectra of the film of Mon-NN before and after poling.
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Fig. S41. UV-vis absorption spectra of the film of Mon-NS before and after poling.
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Fig. S42. UV-vis absorption spectra of the film of Mon-SS before and after poling.
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Fig. S43. UV-vis absorption spectra of the film of Mon-3Alk before and after poling.
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Fig. S44. UV-vis absorption spectra of the film of LineD-NS before and after poling.

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 1000.0mDa / DBE: min =-1.5 max = 100.0
Element prediction: Off

Number of isotope peaks used for I-FIT =2

Monoisctopic Mass, Even Electron lons

9 formula(e) evaluated with 8 results within limits (up to 1 best isotopic matches for each mass)
Elements Used:

C:0-100 H:0-100 N:21-21 066 S:3-3

WH-ZHU ECUST institute of Fine Chem 18-Mar-2015
20:42:32
3-TRL-3 110 (0.775) Cm (109:112) 1- TOF MS ES+
4.166+003
100 1276 4983
1 1277 5055
% 1278.5042
1 1279.5067
] 1216.0751  1223.5364 1249.8177 (
1 hee o1 N i 1244.1079 12705591 ||| | 12805063 4298 4901
O=rfryrrrrprorrprerrprrrrprerrpHrrpoeed prerrpoere prerrpeeeHrer frerrprerrpeeerper e per e e b e e preeproeee e miz
90 1200 1210 1220 1230 1240 1250 1260 1270 1280 1280
Minimum: -1.5
Maximum: 1000.0 50.0 100.0
Mass Calc. Mass mDa PEM DBE i-FIT i-FIT (Norm) Formula
127€.4983 1276.591% -93.6 =-73.3 29.5 29.5 0.0 ©59% HBZ N2Z1 o0& 33

Fig. S45. HRMS report of Mon-NN.
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Single Mass Analysis

Tolerance = 1000.0 mDa / DBE: min =-1.5 max = 100.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 2

Monoisotopic Mass, Even Electron lons

17 formula(e) evaluated with 17 results within limits (up to 1 best isotopic matches for each mass)
Elements Used:

C:0-100 H:0-100 N:23-23 0:88 S:041

WH-ZHU ECUST institute of Fine Chem 18-Mar-2015
20:40:16
2-TRL-2 11 (0.163) Cm (11) 1: TOF MS ES+
1.99e+003
00— 1270.5337
] 12715388
] s
o
*] 12725367
1 1223531 12735410
1 12441200 1293.5156
[ e T S e B o e e B e e B e T I o L e e T B o B e e e B e e e e AL e LUl T2
12300 1240.0 12500 1260.0 1270.0 1280.0 1290.0
Minimum: -1.5
Maximum: 1000.0 50.0 100.0
Mass Calc. Mass mDa PEM DBE i-FIT i-FIT (Norm) Formula
1270.5337 1270.6281 -54.4 -74.3 31.5 17.3 0.0 CS% HBO N23 08 8

Fig. S46. HRMS report of Mon-NS.

29



Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 1000 0 mDa / DBE: min=-15 max =1000
Element prediction: Off
Number of isotope peaks used for I-FIT = 2
IMonoisotopic Mass, Even Electron lons
4 formula(e) evaluated with 9 results within limits (up to 1 best isotopic matches for each mass)
Elements Used:
C:0-100 H:0-100 N:24-24 0:8-8
WH-ZHU ECUST institute of Fine Chem 18-Mar-2015
20:35:14
1-TRL-120(0.219) Cm (20:22) 1: TOF MS ES+
9.61e+003
100- 1223.5240
1 1224 5392
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Mass Cale. Mass mDa TEM DBE i-FIT i-FIT (Norm) Formula
1223.5240 1223.6200 -96.0 -78.5 32.5 23.2 0.0 ©57 H7S N24 08
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 1000.0 mDa / DBE: min =-1.5, max = 100.0
Element prediction: Off
Number of isotope peaks used for I-FIT =2
Monoisotopic Mass, Even Electron lons
7 formula(e) evaluated with 5 results within limits (up to 1 best isotopic matches for each mass)
Elements Used:
C:0-100 H:0-100 N:21-21 0O: 99
WH-ZHU ECUST institute of Fine Chem 18-Mar-2015
20:47:04
4-TRL-4 65 (0.494) Cm (65:67) 1: TOF MS ES+
2.68e+003
1004 1667.9071
1 1666.8962.
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Minimum: -1.5
Maximum: 1000.0  50.0 100.0
Mass Cale. Mass mDa TEM DBE i-FIT i-FIT (Norm) Formula
1666.8362 1666.4257 470.5 282.3 83.5 54.4 0.0 Cc38 H5Z N21 ©%

Fig. S48. HRMS report of Mon-3Alk.
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