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I. General Information

Unless otherwise noted, all reagents and solvents were purchased from commercial sources
(Adamas-beta, Alfa Aesar) and used without further purification. Reactions were monitored using
Thin Layer Chromatography (TLC) carried out on Merck silica gel plates (60F;s4) using UV
light as the visualizing agent. Column chromatography was performed using silica gel 60 (300-
400 mesh). HRMS data were recorded on Thermo Fisher Scientific Q-Exactive. All 'H NMR, 13C
NMR spectra were recorded on 600 MHz NMR spectrometers (Bruker AVANCE NEO 600) or
400 MHz NMR spectrometers (Varian Inova-400). Chemical shifts were given in parts per
million (ppm, ), referenced to the solvent peak of CDCl; or DMSO-d, defined at & = 7.26 or
2.50 ("H NMR), defined at = 77.0 or 39.70 (!3C NMR). Coupling constants were quoted in Hz
(/). '"H NMR Spectroscopy splitting patterns were designated as singlet (s), doublet (d), triplet


mailto:zhzhzyh@163.com,

(t), quartet (q). Splitting patterns that could not be interpreted or easily visualized were
designated as multiplet (m). Melting point (M.P.) was recorded on BUCHI (M-560). Planetary
Ball Mill (QM-3SP04-1). UV-visible spectra were recorded on UV-2601 spectrophotometer
(Beijing Beifen Ruili Analytical Instrument (Group) Co., Ltd).

II. Synthesis of Aryltriazenes!!!

HCI, NaNO, HN@ NeNJO
10 min K2CO3 (aq) @
0.5h

NH,
2

A solution of arylamine (20 mmol) in concentrated HCI (4 mL) was cooled in an
ice bath while a solution of NaNO2 (20 mmol) in water (10 mL) was added dropwise.
The resulting solution of the diazonium salt was stirred in an ice bath for 10 min and
then added all at once to a chilled solution of amine (22 mmol) and 1.2 M K,CO;
aqueous (20 mL) to the above solution, and the resulting mixture was stirred for 0.5
h. The resulting precipitate was recrystallized in EtOH or separated by column

chromatography to obtain the desired purified aryltriazenes products.
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ITI. Experimental Procedures

Reaction procedure for the synthesis of azo dyes

NS N ,D—H'HI]J"}—> 7 A
u ,K;—(OH)n + Ar” N w 5 . /—(OH)n

n=1,2

To a 50 mL stainless steel milling jar was added a stainless-steel ball (5 mm, 20
balls), phenolic compounds (1.0 mmol) and substituted aryltriazenes (1.2 mmol). The
jar was then closed and securely fitted to the mill, which was milled at 300 rpm for 3
hours. For naphthol azo dyes, once the reaction completed, the jar was opened and
EtOAc (~2 mL) and water (~1 mL) were added to the jar which was then closed
shaken and the mixture transferred to a separating funnel, and repeated the process
twice. The aqueous mixture was extracted with ethyl acetate (3%5 mL). The combined
organic phase was dried over anhydrous MgSQ,, filtered and concentrated under
reduced pressure. The residue was purified by silica gel column chromatography
(eluent: petroleum ether/EtOAc = 50:1 to 20:1, v/v) to afford the desired product. For
resorcinol azo dyes, once the reaction was completed, the jar was opened and
petroleum ether (5 mL) was added to the jar to wash and filtered dry the product. The
process was repeated twice and the product was then washed and dried with water

(3x5 mL) to obtain the corresponding product.

Gram-scale reaction

> »
Ns -N 300r,6h HO N,
A AJLE EL_SLLIE S )
o AV
Me OH
5a

OH
4a 2a
20.0 mmol 24.0 mmol 91%

2209 416 g 457g

To a 50 mL stainless steel milling jar was added a stainless-steel ball (5 mm, 20
balls), resorcinol 4a (20.0 mmol) and p-methylphenyltriazene 2a (24.0 mmol). The jar
was then closed and securely fitted to the mill, which was set at 300 rpm milled for 6
hours. When the reaction completed, the jar was opened and petroleum ether (15 mL)
was added to the jar to wash, filter and finally dried the product. The process was
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repeated twice and the product was then washed with water (3x15 mL) and dried to

obtain the (£)-4-(p-tolyldiazenyl)benzene-1,3-diol (5a).
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IV. Analytical Data of Products

Me

- N
N

e

(E)-1-(p-tolyldiazenyl)naphthalen-2-ol (3a)!?l: Known compound. 240.7 mg, 92%, red solid, mp:
134.6-135.7 °C. 'TH NMR (400 MHz, CDCl3) 3 16.17 (s, 1H), 8.61 (dt, J = 8.3, 0.5 Hz, 1H), 7.72
(d, J=9.4 Hz, 1H), 7.67 (d, J = 8.4 Hz, 2H), 7.63 (dd, J= 7.8, 1.3 Hz, 1H), 7.56 (td, /= 7.0, 1.2
Hz, 1H), 7.39 (td, J = 8.0, 1.2 Hz, 1H), 7.29 (d, J = 8.6 Hz, 2H), 6.93 (d, J = 9.4 Hz, 1H), 2.42 (s,
3H). BC NMR (100 MHz, CDCl;) & 168.44, 143.47, 138.83, 138.28, 133.48, 130.13, 129.71,
128.53, 128.44,127.97, 125.27, 123.95, 121.58, 119.09, 21.25.

Me

(E)-1-(m-tolyldiazenyl)naphthalen-2-ol (3b)!?l: Known compound. 210.1 mg, 80%, red solid, mp:
134.5-135.8 °C. 'TH NMR (400 MHz, CDCls) 6 8.57 (d, J = 8.2 Hz, 1H), 7.71 (d, J = 9.4 Hz, 1H),
7.60 (d, J= 7.8 Hz, 1H), 7.58-7.51 (m, 3H), 7.39 (d, /= 7.2 Hz, 1H), 7.36 (d, J= 7.8 Hz, 1H), 7.12
(d, J=7.3 Hz, 1H), 6.87 (d, J = 9.4 Hz, 1H), 2.46 (s, 3H). 3C NMR (100 MHz, CDCl3) & 172.00,
144.67, 139.96, 139.64, 133.68, 129.98, 129.41, 128.82, 128.59, 128.35, 128.01, 125.64, 124.90,
121.69, 119.02, 115.89, 21.52.

(E)-1-(o-tolyldiazenyl)naphthalen-2-ol (3¢)!?): Known compound. 98.4 mg, 38%, red solid, mp:
183.4-184.5 °C. 'TH NMR (400 MHz, CDCl3) 5 8.59 (d, J = 8.2 Hz, 1H), 8.08 (d, J = 8.1 Hz, 1H),
7.73 (d, J=9.5 Hz, 1H), 7.60 (d, J= 7.8 Hz, 1H), 7.56 (t, J= 7.9 Hz, 1H), 7.41 (d, J= 7.4 Hz, 1H),
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7.37 (t,J = 7.8 Hz, 1H), 7.29 (d, J = 7.4 Hz, 1H), 7.21 (t, J= 7.3 Hz, 1H), 6.88 (d, J=9.5 Hz, 1H),
2.56 (s, 3H). 3C NMR (100 MHz, CDCl3) & 173.54, 142.26, 140.28, 133.52, 131.03, 130.60,
128.83, 128.56, 128.49, 127.89, 127.31, 126.89, 125.70, 125.18, 121.60, 115.64, 17.48.

-N
N

Y

(E)-1-(Phenyldiazenyl)naphthalen-2-ol (3d)?: Known compound. 223.5 mg, 90%, red solid, mp:
172.3-173.1 °C. "TH NMR (400 MHz, CDCls) 6 16.24 (s, 1H), 8.55 (dt, J = 8.3, 1.0 Hz, 1H), 7.73
(dt, J= 8.7, 1.5 Hz, 2H), 7.70 (d, J = 9.4 Hz, 1H), 7.59 (dd, J = 7.6, 1.3 Hz, 1H), 7.55 (td, J = 7.2,
1.3 Hz, 1H), 7.48 (tt, J= 7.4, 1.8 Hz, 2H), 7.39 (ddd, J= 8.2, 7.3, 1.2 Hz, 1H), 7.30 (tt, J = 7.4, 1.1
Hz, 1H), 6.86 (d, J= 9.4 Hz, 1H). 3C NMR (100 MHz, CDCl;) 5 171.88, 144.58, 139.94, 133.45,
129.90, 129.45, 128.71, 128.48, 127.91, 127.25, 125.57, 124.71, 121.60, 118.43.

iPr

(E)-1-((4-Isopropylphenyl)diazenyl)naphthalen-2-ol (3¢)!?l: Known compound. 189.3 mg, 65%,
red solid, mp: 74.1-75.5 °C. "H NMR (400 MHz, CDCl3) § 16.19 (s, 1H), 8.61 (d, J = 8.1 Hz, 1H),
771 (dd, J=9.1, 6.5 Hz, 3H), 7.62 (d, J = 7.8 Hz, 1H), 7.56 (td, J = 8.5, 1.4 Hz, 1H), 7.39 (td, J =
7.0, 1.0 Hz, 1H), 7.35 (d, J = 8.4 Hz, 2H), 6.93 (d, J = 9.4 Hz, 1H), 2.98 (sept, J = 7.0 Hz, 1H),
1.31 (d, J= 6.9 Hz, 6H). 3C NMR (100 MHz, CDCl;) & 168.69, 149.26, 143.68, 138.91, 133.53,
129.79, 128.57, 128.47, 127.99, 127.56, 125.30, 124.06, 121.60, 119.19, 33.93, 23.90.

Bu
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(E)-1-((4-(tert-butyl)phenyl)diazenyl)naphthalen-2-ol (3f)(?): Known compound. 188.0 mg, 62%,
red semisolid, "TH NMR (400 MHz, CDCl;) 6 16.22 (s, 1H), 8.60 (d, J= 7.8 Hz, 1H), 7.73-7.68 (m,
3H), 7.62 (dd, J = 7.9, 1.3 Hz, 1H), 7.56 (td, J = 7.2, 1.4 Hz, 1H), 7.51 (dt, J = 8.7, 2.5 Hz, 2H),
7.39 (ddd, J = 8.0, 7.1, 1.2 Hz, 1H), 6.92 (d, J = 9.4 Hz, 1H), 1.38 (s, 9H). 3C NMR (100 MHz,
CDCl;) 8 169.02, 151.36, 143.14, 138.96, 133.50, 129.79, 128.55, 128.44, 127.94, 126.41, 125.60,
125.28, 124.10, 121.56, 119.85, 118.77, 34.77, 31.25.

OMe

(E)-1-((4-Methoxyphenyl)diazenyl)naphthalen-2-ol (3g)1?:: Known compound. 273.2 mg, 98%,
red solid, mp: 139.2-140.3 °C. "H NMR (400 MHz, CDCl3) § 15.71 (s, 1H), 8.71 (d, J = 8.4 Hz,
1H), 7.83 (dt, J=9.1, 3.2 Hz, 2H), 7.76 (d, J = 9.2 Hz, 1H), 7.70 (d, J = 8.0 Hz, 1H), 7.58 (ddd, J
= 83,7.0, 1.3 Hz, 1H), 7.41 (ddd, J = 8.1, 7.1, 1.2 Hz, 1H), 7.04 (t, J = 8.8 Hz, 3H), 3.89 (s, 3H).
I3C NMR (100 MHz, CDCls) 8 161.33, 160.66, 141.83, 136.71, 133.30, 129.52, 128.33, 128.15,
124.80, 122.19, 122.06, 121.59, 114.78, 55.64.

OEt

(E)-1-((4-Ethoxyphenyl)diazenyl)naphthalen-2-ol (3h): New compound. 265.7 mg, 91%, red
solid, mp: 134.9-135.2 °C. 'TH NMR (400 MHz, CDCl;) § 15.71 (s, 1H), 8.72 (d, J = 8.4 Hz, 1H),
7.82 (d, J=8.6 Hz, 2H), 7.76 (d, /= 9.2 Hz, 1H), 7.70 (d, J = 7.9 Hz, 1H), 7.58 (t, /= 7.3 Hz, 1H),
7.41 (t,J=17.3 Hz, 1H), 7.05 (d, J=9.3 Hz, 1H), 7.02 (d, J= 8.7 Hz, 2H), 4.12 (q, /= 6.9 Hz, 2H),
1.47 (t, J = 6.9 Hz, 3H). 3C NMR (100 MHz, CDCl;) § 161.11, 160.11, 141.71, 136.58, 133.29,
129.48, 128.30, 128.10, 124.75, 122.13, 122.09, 121.59, 115.25, 63.89, 14.76. HRMS (ESI) m/z
calculated for CigH7N,O, [M+H]": 293.1284; Found: 293.1280. UV - visible absorption (DMSO,
c¢=4 X 10° mol * L'!): A max =422 (19509) nm (L-mol-!-cm™).
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(E)-1-(Naphthalen-1-yldiazenyl)naphthalen-2-0l (3i)Pl: Known compound. 234.9 mg, 79%,
brown solid, mp: 199.5-200.3 °C. 'TH NMR (600 MHz, CDCls) & 8.65 (d, J = 8.2 Hz, 1H), 8.34 (d,
J=8.5Hz, 1H), 8.21 (d, J = 7.6 Hz, 1H), 7.93 (d, J = 8.2 Hz, 1H), 7.81 (d, J = 8.0 Hz, 1H), 7.75
(d,J=9.4 Hz, 1H), 7.67 (t, J = 8.5 Hz, 1H), 7.62 (d, J = 7.7 Hz, 2H), 7.58 (t, J = 7.0 Hz, 3H), 7.41
(t, J=17.5Hz, 1H), 6.93 (dd, J = 9.4, 1.4 Hz, 1H). 3C NMR (150 MHz, CDCls) § 172.97, 140.48,
139.67, 134.17, 133.52, 131.28, 129.00, 128.71, 128.65, 128.11, 127.49, 127.24, 126.57, 126.16,
125.92, 125.20, 125.00, 121.82, 120.73, 112.91. HRMS (ESI) m/z calculated for C,,H;5N,O
[M+H]*: 299.1179; Found: 299.1174. UV - visible absorption (DMSO, ¢ =4 X 10~ mol * L):

A max = 502 (13439) nm (L-mol-'-cm™).
Me

~N
N

OH

OO OMe

(E)-3-Methoxy-1-(p-tolyldiazenyl)naphthalen-2-o0l (3j): New compound. 248.2 mg, 85%, red
solid, mp: 190.9-192.3 °C. '"H NMR (600 MHz, CDCl;) 4 8.38 (dd, /= 8.1, 1.3 Hz, 1H), 7.56 (dd,
J=46.5,1.9 Hz, 2H), 7.45 (dd, J="7.7, 1,3 Hz, 1H), 7.39 (td, J= 7.2, 1.4 Hz, 1H), 7.33 (td, J= 7.4,
1.3 Hz, 1H), 7.26 (d, J = 8.2 Hz, 2H), 6.89 (s, 1H), 3.94 (s, 3H), 2.39 (s, 3H). 3C NMR (150 MHz,
CDCl;) 6 169.42, 151.36, 140.89, 137.14, 130.24, 129.76, 129.28, 127.55, 127.13, 126.36, 126.04,
121.23, 117.75, 113.38, 55.79, 21.17. HRMS (ESI) m/z calculated for C,;gHcN,O,Na [M+Na]":

315.1104; Found: 315.1099. UV - visible absorption (DMSO, ¢ =4 X 10 mol * L!): A max =
483 (14924) nm (L'mol-!-cm).

S8



Me

~N
N

T
MeO

(E)-6-Methoxy-1-(p-tolyldiazenyl)naphthalen-2-ol (3k): New compound. 254.2 mg, 87%, red
solid, mp: 190.9-192.3 °C. 'H NMR (600 MHz, CDCI3) & 15.66 (s, 1H), 8.53 (d, /= 9.0 Hz, 1H),
7.68-7.62 (m, 3H), 7.27 (d, J= 7.8 Hz, 2H), 7.19 (dd, J = 8.9, 2.6 Hz, 1H), 7.02 (d, /= 2.6 Hz, 1H),
6.93 (d, J=9.3 Hz, 1H), 3.91 (s, 3H), 2.41 (s, 3H). 3C NMR (150 MHz, CDCl;) § 166.58, 157.53,
143.96, 138.30, 137.98, 130.16, 130.02, 129.45, 129.06, 127.75, 124.26, 123.38, 120.19, 119.22,
118.73, 108.89, 55.30, 21.31. HRMS (ESI) m/z calculated for C,gH;¢N,O,Na [M+Na]*: 315.1104;
Found: 315.1099. UV - visible absorption (DMSO, ¢ =2 X 103 mol * L-"): X max =494 (18148)

nm (L-mol!-cm™).
Me

~-N
N

Cr
Br

(E)-6-Bromo-1-(p-tolyldiazenyl)naphthalen-2-ol (31): New compound. 238.4 mg, 87%, red solid,
mp: 196.5-197.7 °C. TH NMR (600 MHz, CDCl3) 3 16.01 (s, 1H), 8.49 (d, J= 8.8 Hz, 1H), 7.79 (t,
J=2.0 Hz, 1H), 7.68 (dd, J = 6.4, 1.9 Hz, 2H), 7.63 (td, J = 8.8, 2.0 Hz, 2H), 7.30 (d, J = 8.1 Hz,
1H), 6.99 (d, J=9.4 Hz, 1H), 2.43 (s, 3H). 13C NMR (150 MHz, CDCI;) 8 166.22, 143.96, 139.17,
136.95, 132.09, 131.40, 130.43, 130.23, 129.45, 129.28, 124.78, 123.47, 119.63, 118.82, 21.35.
HRMS (ESI) m/z calculated for C;;H;3BrN,O [M+H]": 341.0284; Found: 341.0278. UV - visible

absorption (DMSO, ¢ =8 X 10 mol * L!): X max =468 (18555) nm (L-mol-!-cm™).
Me
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(E)-6-Hydroxy-5-(p-tolyldiazenyl)-2-naphthonitrile (3m): New compound. 230.0 mg, 80%, red
solid, mp: 208.9-210.0 °C. 'TH NMR (600 MHz, CDCl;) 4 8.69 (d, J = 8.6 Hz, 1H), 7.99 (s, 1H),
7.74 (d, J=9.3 Hz, 1H), 7.72-7.68 (m, 3H), 7.32 (d, /= 7.9 Hz, 2H), 7.08 (d, /= 9.3 Hz, 1H), 2.44
(s, 3H). 3C NMR (150 MHz, CDCl;) 8 166.22, 143.99, 140.16, 136.84, 135.83, 133.47, 130.73,
129.59, 128.90, 127.18, 125.23, 122.57, 120.08, 119.13, 108.23, 21.41. HRMS (ESI) m/z
calculated for CigH4N;O [M+H]": 310.0951; Found: 310.0948. UV - visible absorption (DMSO,
c=4 X 10°mol * L"): A max =413 (16460) nm (L-mol-'-cm™).
Me

OH

(E)-4-(p-tolyldiazenyl)naphthalen-1-ol (3n)*: Known compound. 184.2 mg, 70%, red solid, mp:
200.6-201.6 °C. TH NMR (400 MHz, DMSO-dq) § 11.10 (s, 1H), 8.88 (d, J = 8.0 Hz, 1H), 8.23 (d,
J=17.8 Hz, 1H), 7.86 (t, J = 8.4 Hz, 3H), 7.70 (ddd, J = 8.3, 6.8, 1.4 Hz, 1H), 7.59 (t, J = 7.7 Hz,
1H), 7.40 (d, J= 7.3 Hz, 2H), 7.02 (d, J= 8.1 Hz, 1H), 2.41 (s, 3H). 3C NMR (100 MHz, DMSO-
dg) 0 157.57, 151.04, 140.68, 139.71, 132.76, 130.10, 127.83, 125.58, 124.55, 122.78, 122.57,
113.79, 108.54, 21.18.

Me

OH

(E)-4-(m-tolyldiazenyl)naphthalen-1-0l (30): New compound. 219.5 mg, 84%, red solid, mp:
155.9-156.9 °C. 'TH NMR (400 MHz, CDCl5) 6 8.59 (s, 1H), 8.22 (d, J = 8.0 Hz, 1H), 7.71 (d, J =
9.8 Hz, 1H), 7.67 (t, J= 7.8 Hz, 1H), 7.53 (t,J="7.5 Hz, 1H), 7.43-7.29 (m, 3H), 7.01 (s, 1H), 6.77
(d, J=9.8 Hz, 1H), 2.44 (s, 3H). 3C NMR (100 MHz, CDCl3) § 157.74, 152.79, 138.87, 131.07,
129.21, 128.71, 127.83, 126.36, 125.55, 122.66, 119.97, 113.80, 108.40, 21.06. HRMS (ESI) m/z
calculated for C;7H;sN,O [M+H]": 263.1179; Found: 263.1175. UV - visible absorption (DMSO,
c=4 X 10°mol * L-"): A max =386 (18660) nm (L-mol-'-cm™).
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Me

OH

(E)-4-(o-tolyldiazenyl)naphthalen-1-ol (3p): New compound. 107.7 mg, 41%, red solid, mp:
195.1-195.9 °C. '"H NMR (400 MHz, CDCl;) 4 8.47 (d, J = 8.0 Hz, 1H), 7.98 (d, J = 8.2 Hz, 1H),
7.63 (t,J=17.6 Hz, 1H), 7.58 (d, /= 7.4 Hz, 1H), 7.47 (t, J= 7.4 Hz, 1H), 7.34 (t, /= 7.7 Hz, 1H),
7.27 (d,J=6.3 Hz, 1H), 7.25 (d, J="7.1 Hz, 1H), 7.17 (t,J=7.4 Hz, 1H), 7.02 (d, /= 9.3 Hz, 1H),
2.56 (s, 3H). BC NMR (100 MHz, CDCl3) & 163.00, 132.36, 131.02, 128.36, 127.65, 127.44,
126.85, 126.46, 126.26, 121.07, 115.36, 17.50. HRMS (ESI) m/z calculated for C,;H;5sN,O
[M+H]": 263.1179; Found: 263.1175.UV - visible absorption (DMSO, ¢ =4 X 10 mol * L'!):
A max =413 (16775) nm (L-mol-'-cm!).

M
Ny
N

(E)-4-(p-tolyldiazenyl)benzene-1,3-diol (5a)l°): Known compound. 203.1 mg, 89%, red solid, mp:

HO

190.1-191.2 °C. 'H NMR (400 MHz, DMSO-d) & 12.51 (s, 1H), 10.49 (s, 1H), 7.74 (d, J = 8.4 Hz,
2H), 7.67 (d, J = 8.8 Hz, 1H), 7.33 (d, J = 8.6 Hz, 2H), 6.51 (dd, J = 8.8, 2.5 Hz, 1H), 6.36 (d, J =
2.5 Hz, 1H), 2.37 (s, 3H). 3C NMR (100 MHz, CDCl3) § 160.57, 154.88, 140.27, 135.03, 129.96,
122.85, 109.64, 104.93, 20.98.

.
Ns
N Me

(E)-4-(m-tolyldiazenyl)benzene-1,3-diol (5b): New compound. 148.5 mg, 65%, red solid, mp:

HO

131.5-133.0 °C. '"H NMR (600 MHz, DMSO-d;) 8 12.55 (s, 1H), 10.56 (s, 1H), .7.68 (d, J = 8.8
Hz, 1H), 7.67 (s, 1H), 7.64 (d, J = 9.0 Hz, 2H), 7.42 (t, J = 7.7 Hz, 1H), 7.28 (d, J = 7.5 Hz, 1H),
6.51 (dd, J = 8.8, 2.5 Hz, 1H), 6.36 (d, J = 2.5 Hz, 1H), 2.39 (s, 3H). 3C NMR (150 MHz,
DMSO-dg) 8 163.11, 156.51, 150.76, 139.11, 132.39, 130.99, 130.54, 129.41, 121.94, 119.33,
109.27, 103.16, 21.10. HRMS (ESI) m/z calculated for C3H3N,O, [M+H]": 229.0972; Found:
229.0968. UV - visible absorption (DMSO, ¢ = 6 X 10 mol * L'!): X max = 387 (17903) nm

(L'mol!-cm™).
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HO Me

(E)-4-(o-tolyldiazenyl)benzene-1,3-diol (5c¢): New compound. 80.0 mg, 35%, red solid, mp:
188.5-189.5 °C. 'TH NMR (400 MHz, CDCls) 8 14.26 (s, 1H), 7.83-7.78 (m, 1H), 7.76 (d, J = 8.8
Hz, 1H), 7.33-7.29 (m, 3H), 6.56 (dd, J = 8.8, 2.5 Hz, 1H), 6.49 (d, J = 2.5 Hz, 1H), 2.58 (s, 3H).
13C NMR (100 MHz, DMSO-dg) & 163.06, 156.55, 148.20, 134.77, 132.66, 131.67, 131.31,
130.00, 126.90, 115.23, 109.34, 102.92, 17.42. HRMS (ESI) m/z calculated for C;3H;3N,0,
[M+H]": 229.0972; Found: 229.0968. UV - visible absorption (DMSO, ¢ =4 X 107 mol * L'!):
Amax =413 (16716) nm (L-mol-!-cm!).

OH [ ]
Ns,
N

-4-(Phenyldiazenyl)benzene-1,3-diol (5d)[°): Known compound. 175.5 mg, 82%, red solid,
(E) y y p g

HO

mp: 149.6-151.4 °C. "H NMR (400 MHz, CDCLy) § 13.93 (s, 1H), 7.80 (dd, J = 7.2, 1.4 Hz, 2H),
7.75 (d, J = 8.8 Hz, 1H), 7.49 (td,J = 7.2, 1.8 Hz, 2H), 7.43 (dtJ = 7.4, 1.3 Hz, 1H), 6.55 (dd, J =
8.8, 2.6 Hz, 1H), 6.43 (d, J = 2.6 Hz, 1H). 3C NMR (100 MHz, DMSO-ds)  163.23, 156.57,
150.78, 132.44, 130.53, 130.27, 129.58, 121.83, 109.33, 103.20. HRMS (ESI) m/z calculated for
C1,H;N,0, [M+H]*: 215.0815; Found: 215.0812.

i
P
Ns
N

(E)-4-((4-isopropylphenyl)diazenyl)benzene-1,3-diol (5¢): New compound. 163.2 mg, 64%, red

HO

solid, mp: 139.6-141.4 °C. "TH NMR (400 MHz, CDCl;) 8 14.06 (s, 1H), 7.72 (dd, J = 8.8, 2.6 Hz,
3H), 7.34 (d, J = 8.4 Hz, 2H), 6.54 (dd, J = 8.8, 2.6 Hz, 1H), 6.43 (d, J = 2.6 Hz, 1H), 2.97 (sept, J
= 6.9 Hz, 1H), 1.29 (d, /= 6.9 Hz, 6H). 13C NMR (100 MHz, DMSO-dg) 8 162.85, 156.23, 151.09,
149.03, 132.30, 130.67, 127.47, 121.86, 109.15, 103.16, 33.51, 23.86. HRMS (ESI) m/z
calculated for CysH7;N,O, [M+H]": 257.1284; Found: 257.1280. UV - visible absorption (DMSO,
c=4 X 10°mol * L"): A max =387 (16986) nm (L-mol-'-cm).
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B
Ns
N

(E)-4-((4-(tert-butyl)phenyl)diazenyl)benzene-1,3-diol (5f)l"): Known compound. 161.5 mg,

HO

60%, red solid, mp: 150.8-152.3 °C. 'H NMR (400 MHz, CDCls) § 14.25 (s, 1H), 7.71 (dd, J = 8.6,
2.8 Hz, 3H), 7.50 (d, J = 8.6 Hz, 2H), 6.54 (dd, J = 8.8, 2.6 Hz, 1H), 6.43 (d, J = 2.6 Hz, 1H), 1.36
(s, 9H).3C NMR (100 MHz, CDCl3) & 161.18, 158.39, 153.59, 146.76, 135.20, 133.03, 126.29,
120.92, 109.26, 103.89, 34.94, 31.23.

M
N3
N

-4-((4-methoxyphenyl)diazenyl)benzene-1,3-diol (5¢)1*1: Known compound. 234.5 mg, 96%
(E)-4-(( yphenyl) yD) 5 (5¢) p g, ,

HO

red solid, mp: 144.4-146.1 °C. "H NMR (400 MHz, CDCLy) & 13.71 (s, 1H), 7.78 (dt, J = 9.0, 3.2
Hz, 2H), 7.73 (d, J = 8.7 Hz, 1H), 7.00 (dt, J = 9.1, 3.2 Hz, 2H), 6.53 (dd, J = 8.7, 2.6 Hz, 1H),
6.43 (d, J = 2.6 Hz, 1H), 3.88 (s, 3H).3C NMR (100 MHz, CDCLy) & 161.51, 159.45, 155.67,
144.30, 134.62, 132.94, 123.39, 114.51, 108.27, 103.70, 55.61.

OEt
OH [ ]
Ns
N

(E)-4-((4-ethoxyphenyl)diazenyl)benzene-1,3-diol (S5h): New compound. 252.7 mg, 98%, red

HO

solid, mp: 170.0-171.8 °C. 'H NMR (400 MHz, CDCl3) § 13.71 (s, 2H), 7.77 (dt, J= 9.0, 3.2 Hz,
2H), 7.73 (d, J= 8.7 Hz, 1H), 6.98 (dt, /= 9.0, 3.2 Hz, 2H), 6.53 (dd, J = 8.7, 2.6 Hz, 1H), 6.42 (d,
J=2.6Hz, 1H), 4.11 (q, J= 7.0 Hz, 2H), 1.46 (t, J = 7.0 Hz, 3H). 3C NMR (100 MHz, CDCL;) &
160.96, 159.37, 155.66, 144.15, 134.57, 132.95, 123.39, 114.98, 108.23, 103.70, 63.87, 14.74.
HRMS (ESI) m/z calculated for C4H;5N,O5 [M+H]*: 259.1077; Found: 259.1076. UV - visible
absorption (DMSO, ¢ =8 X 10 mol * L!): X max =391 (19763) nm (L-mol-!-cm™).

M
Ns
N

HO

(E)-4-Pentyl-6-(p-tolyldiazenyl)benzene-1,3-diol (5i): New compound. 154.8 mg, 52%, red solid,
mp: 136.8-138.0 °C. 'TH NMR (600 MHz, CDCl;) 8 15.38 (s, 1H), 7.60 (dd, J = 6.7, 1.9 Hz, 2H),
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7.26 (d, J = 8.2 Hz, 2H), 6.32 (d, J = 2.6 Hz, 1H), 6.26 (d, J = 2.6 Hz, 1H), 2.91 (dd, J=9.7, 6.1
Hz, 2H), 2.40 (s, 3H), 1.67-1.61 (m, 2H), 1.37-1.31 (m, 4H), 0.89 (t, J = 7.0 Hz, 3H). 3C NMR
(151 MHz, CDCl;) & 163.06, 162.41, 148.89, 145.99, 139.41, 130.84, 130.02, 120.41, 110.52,
102.17, 31.92, 31.86, 31.24, 22.53, 21.36, 14.08. HRMS (ESI) m/z calculated for C;sH,,N,0O,Na
[M+Na]*: 279.1104; Found: 279.1099. UV - visible absorption (DMSO, ¢ =5 X 10 mol * L):
A max =393 (16109) nm (L-mol-'-cm™).

V. References

[1] Gross ML, Blank DH, Welch WM. The triazene moiety as a protecting group for aromatic
amines. J. Org. Chem., 1993, 58, 2104.

[2] Zhang Y, Liu Y, Ma X, Ma X, Wang B, Li H, Huang Y, Liu, C. An environmentally friendly
approach to the green synthesis of azo dyes with aryltriazenes via ionic liquid promoted C-N
bonds formation. Dyes Pigm. 2018, 158, 438.

[3] Tiwaril RN, Kodape, MM, Gawhale ND, Wadurkar AA. Synthesis and UV Study of Series of
Phenolic Azo Dye. Res. j. chem. Sci., 2016, 6, 11.

[4] Turgut G. Odaba o Iu M. Preparation and Characterization of Chromophore Group
Containing Cyclotriphosphazenes: V. Spectroscopic Investigation of Some Hexakis(p-phenylazo-
a-naphtoxy)cyclotriphosphazenes. Dyes Pigm. 2006, 70, 117.

[5] Piotto S, Concilio S, Sessa L, Diana R, Torrens G, Juan C, Caruso U, lannelli P. Synthesis and
Antimicrobial Studies of New Antibacterial Azo-Compounds Active against Staphylococcus
aureus and Listeria monocytogenes. Molecules 2017, 22, 1372.

[6] Leriche G, Budin G, Brino L, Wagner A. Optimization of the Azobenzene Scaffold for
Reductive Cleavage by Dithionite; Development of an Azobenzene Cleavable Linker for
Proteomic Applications. Eur. J. Org. Chem. 2010, 23, 4360.

[7] Lee H Y, Jo J, Park H, and Lee D. Ratiometric Detection of Mercury lons in Water:
Accelerated Response Kinetics of Azochromophores Having Ethynyl Ligand Tethers. Chem.
Commun. 2011, 47, 5515.

S14



VI. Copies of 'THNMR, BCNMR and UV-Vis Absorption

Spectrum

TH NMR of 32 in CDCI (400 MHZ7)

6S1P'T
9L16'9
01¥6'9
¥09T'L
0SLTL
¥96T'L
E€ILEL
ThLEL
688¢°L
0l6€'L
980¥'L
STIF'L
LIES'L
L6ES'L
SLSS'L
909¢°L
16LE°L
T8LEL
£619°L
9819°L
6VE9'L
°8e9'L
£V99°L
£689°LA

LTIL'L
ToEL'L
8L6S°8
06658
€009'8
16198
86198
11298

LOLT9T—

I
(o]
[«F]

w 660
= 11T
M.oﬁ
M 601
MNS

9L16'9
o:&.@%
109T'L
0$LTLA
v96TL
688€L
016€L
980¥'L
STIFLY f
LSS LA
9095°L|
£519'L
9819'L1
6VE9'L
7859'L
€99}
£689'L
LT~
w9eLL”

66

601
<l
90°¢
1z

T T f T T T T
74 73 72 7.1

7.0 6.9

78 7.7 76 1.5

fl(ppm)

=00'¢

90°C
1Tt

— =70

=== *l50

Fex

b~

f1(ppm)

STIT—

89°9L
oo.hhv
TELL

60'611
wm.E/
a.mﬁ/
LTsel
~ E.E”
5T v sel

sose1 ]
12621
Sreroel
8 €ET
s wN.wﬂ\
5 £8'8€1
Tirert
=
C
=
=

o« P891—

I3CNMR aof 3

Me

T

170

T

180

150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1(ppm)

160

190

0

S15



99SY'T—

£658°9
62889
011IL
£6T1°L
0097'L
8TPE'L
NETOEL
TvLeL
108€°L
i 0€6€°L
01TH'L
GosesL
= €TFSL

£ €655 'L

S stes’L

L

& mmEsN

L o0119°L
© ot
L

& ST958~,
o 628587

TH NMR of

Me

£668°0~
67889~
OLTTL
€6CTL
009T°L
SIvEL
€19,
TvLEL
108€°L
0€6E°L
o:v.n/

98¢CL

=i
s
15
e

S 3

T T T T T T T T
78 97 1.6 75 T4 73 T2 Tl T0 69 68

f1(ppm)

Fo0€

160
oo
00T
%3
16T
00'T
2360

660

85

9.5

).0

f1(ppm)

w1t —

89°9L

CTELL

68°CT1
No.m:/
69°1¢1
om.wﬁ/
vmhﬁ/
\D/ 10°8T1

H SE°8C1

65°8C1

Nm.wﬁ
0:&2
S g6zl

00CLT—

Me

- N

OH

SOy RS AU o

10 100 9 8 70 60 50 40 30 20 10
£1(ppm)

120

180 170 160 150 140

190

S16



1L6ST—

18989
1268'9
6161°L
£01TL
$8TTL
097 'L
6LTL
LL6TL
OLYEL

/N 999€°L

IT 6eseL
300L
YoLhL

S6IrsL

LS

< 2086°L

€ 0865

TsvioL~

SsiiL

“LiLL
© seios
£ recos

Me

616T'L
mSSM
87T L~
F09T L~
T6LTL—
LL6TL”
OLYE L~
999€" L~
6E3€L—
800¥'L

porvid

1S~
LIS L
T088'L~
0868°L7,
cr19L”/

- N

OH

&

72

73

74

75

7.6

f1(ppm)

i

00°¢

660
80°T
ot
wl
980
SO'1
860
SO'1
701

001

f1(ppm)

8Ll —

89°9L
oo.EW
TELL

Yo'S1I
09'1Z1
81Tl
0L'sTl
68'9C1
16Tl
68'LT
67821

. 95°8TT

N €871
an 0901~
£0'TET
= ger/

[

VEELT—

13C NMR of 3¢ in CDCI, (

Me

OH

pe—————————————

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1(ppm)

190

S17



uuys v
9€L8'9
109T°L
686C L
YLIEL
0€8€°L
8F8E'L
658€°L
1L8€°L
€T0V'L
vsov'L
Yosy'L
8CLY'L
OLLY'L
°o6v'L
¥8CSL
65VS'L
68VS°L
6SLS'L
S6LSL
VS68°L
v689°L
6CIL'L
SOTL'L
TOIL'L
LITLL
6LEL'L

60FL L~

86£¢°8
0rvs'8
STYe'8
S09¢°8
L1968
Tos8

0TPT91—

TH NMR aof 3d in CDCL (400 MH7)

00589~
9€L8'9—
109T°L
636TL
8F8EL
658€°L
YOSt L
8SLY'L
9LLYL
Z96v'L
65VSL
65LSL
7689'L
6TILL
SOIL'L
61LL
LieLL
6LEL'L
60vL'L

- N

OH

S5 aS 9

T T T T T T T T T
72 71 7.0 69 6.8

T

1.8 1.7 26 75

11(ppm)

74 13

L60
w1
00T
00T
0’1

€01
#no.ﬁ
£€6'1

=001

8L0

T
10

f1(ppm)

89°9L
oo.EW
TELL

€811
ofﬁ/
F.wﬁ/
)nm.mﬁ/
N STLTl

H S.EV

= 066zl
~ segl
e wm.mﬂ\

il

88 ILT—

13C NMR of 3d in CDC1

=

OH

180 170 160 150 140 130 120 110 100 9 80 70 60
£1(ppm)

190

S18



896171
ie't
6V¥6'T
0296°C
W6L6'T
€966'T
6£10°E
15169
€8€6'9
S6S8T'L
CLEE'L
€86¢°L
TILEL
TrLEL
s1eeL
680%°L
STIV'L
18€S°L
EIFSL
YEeSL
L8SSL
¥oLS L
66LS'L
6V19°L
YrE9'L
£969°L
60TL 'L~

VLIL'L
OEEL L
L6688
oomo.wv.

T€61°91—

IH NMR of 3¢ in CDCl; (400 MHz)

T
g o
ml N¢
‘=
60
0T
%24

I1S169
mwm@/
$65T L

TLEE LA
€85€°L 1
TILE L
THLE L
ST6ELA
680b°L
ST LY
£1vs'Lq
PSsS'L

L865°L
6V19'Lq
PrE9Ly
£969'L
601L°L
PLIL LA
9gEL L~

T R T —

T T T T T T T
74 13

T

£

1.7 16 13

70 69

72 ¥l

fl(ppm)

=009

90T

91’1
06'C

=760

=6L0

Fen

f1(ppm)

06°€T—

€6'ee—

89°9L
00°LL
Nm.t\

61611

om.ﬁﬁ/
oo.wﬁ/
om.mﬁ%
9IS LTI~

Hz)

L¥'8CI1

- 9T6F1

69891 —

I3C NMR of 3e in CDC

iPr

=

OH

T
200

T
210

£1(ppm)

S19



S6LE'T
6906'9
10£6'9
£09T'L
S69¢° i
9ZLEL e
1L8€°L
006€°'L
TT6EL
6907'L
6607'L
vE6YL
000SL
8Y0S'L
991S'L
LITSL
08TS'L
69€SL m
20bS°L =
LLSS'L kB =
8095°L Ky
€SLS'L
L8LS'L =
809°L 01
€119°L —_— 6Tl
8LT9L Y1
11€9°L €01
TWe9'L jut
1669'L 61'€
950L'L
601L'L =01
091L'L Lo
YZTLL mmom.mM 0] ©
06ZL°L 70€6'9 2
SE65°8 €09T°L [~
0£19°'8 oomm.j .
TT6EL Fe
—_ 0008°L
m wqom:? Lo
9916°L
= LITS'L Loz
- R%.S.r g
= 7809°L 148 =
N €119°Lq =
- ch”TW |
— T69'L ra =
o 1669°L7 =
a 950L°Lt Ay
] S0IL L rf e
= 091L°L e
o 06TL'L "
e ~
[y
=)
=4
z SL1T91— J =LL'0
=

Fen

Fres

f1(ppm)

STIeE—
I

89°9L
oo.t.v
TELL

LL'STI
8611
9611
o'yl
8T'STI
09'sT1

A~ IP9TIt

7§.h§l

¥r°8T1
mw.wﬁ&
0@32\
S 0s°€el
T 968¢1
aisat
ﬂwﬂﬁl

f
g
2

[

I3C NMR of 3fin CD

T

170

T

180

150 140 130 120 110 100 90
£1(ppm)

160

190

0

S20



8768°¢
€810°L
SOr0°L
€T90°L
L6ST'L
9L8¢°L
906¢°L
°sor'L
8L0V'L
€0TV'L
0STr'L
08TY'L
99¢¢S°L
86SS°L
OvLS 'L
YLLS'L
L08S'L
0S6S°L
T°86S°L
SL8'L
VLOL'L
80SL°L
6ELL'L
6Z18°L
80T8°L
€9T8'L

18€8°L~
SEVSL
PIS8°L
120L°8~,
TeTL8

IH NMR of 3g in CDCl; (400 MHz)

OMe

€310°L
wcwo.hv
§T90°L”
L6ST'L
oL
8LOV'L
£0TV'L
0STy'L
08TY'L
YLLS L
LO8S’L
SLBY'L
VLOL'L
80SL°L
GELL'L

8028°L
Smws/
1868°L~)

SEV8L

0T

0

0
61

T T T T T T T
74 73 72 71 70

f1(ppm)

79 78 79 76 75

= =00'¢

1

Fen

-

e~

f1(ppm)

89°9L
oo.tv
CTELL

8LYIT—
65°1CI
90°CTI

N 6reet

I o8l

99°091~.
€CT917

13C NMR of 3g in CDCI

OMe

N&

OH

WW

10 100 9 8 70 60 50 40 30 20 10
£1(ppm)

120

180 170 160 150 140

190

S21



TH NMR of 3h in CDCL (400 MH7)
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UV-Vis Absorption Spectrum of 3h
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UV-Vis Absorption Spectrum of 3j
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TH NMR of 31 in CDCl; (600 MHz)
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UV-Vis Absorption Spectrum of 31
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1H NMR of 3n in DMSO-d; (400 MHz)
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UV-Vis Absorption Spectrum of 30
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I3C NMR of 3n in CDCIL (100 MH7
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UV-Vis Absorption Spectrum of Sb
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13C NMR of 5¢ in DMSO-d; (100 MHz)
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'H NMR of 5e in CDCl; (400 MHz)
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13C NMR of 5h in CDCl; (100 MHz)

v

& @8 2 58 a4 % g&R aow® o~ <
gay I I g = B3 °gd g =
. N T ~- \
OEt
OH
N¢N
HO
-’——————JJ-‘—L—LJ'”:l Hwﬂ AP s
‘)0 1§o 1 2‘30 1%0 1(‘50 1%0 14|10 1,%0 12’0 1 1‘0 l(I)O Qb 8‘0 7b Gb 5'0 4|0 3‘0 Zb Ib (‘
£1(ppm)
UV-Vis Absorption Spectrum of Sh
1.8 5
1.6 1
] Arax =391 nm
1.4 1
OEt
1 OH
1.2 1 N
8 104 N
C
= ]
2 0.8+
o ]
jg 0.6
< 7]
0.4
0.2
0.0
-0.2

T T T
450 500 550

Wavelength (nm)

T T
350 400

S4

44



Brsr

15000000
14000000

13000000

12000000

11000000

(10000000

9000000

(8000000

7000000

(6000000

5000000

[-5¢

(4000000

(3000000

2000000
(1000000

-0

1000000

'TH NMR of 5i in CDCI; (600 MHz)

vrloh
299’
€0€9°}
G6E9'L
08v9'}L
12591
cr99’L
€e0v'C
S¥68°C
£706°C
€016°C
¥026°C

UETE
8852°9
81ce'9
19z¢e'9
61GZ°L
vomm.nw
§G9Z°L
2885’
LL6S 'L
1665°L
2209°L

le8e sl —

Me

HO

s

| |

“eoe
-0
o0t

—00¢€

=06}

160
6610

=—€LC
=/0¢C

Fio

ben

=

f1 (ppm)

000000

15

(14000000

13000000

(12000000

11000000

(10000000

9000000

(8000000

000000

ad

6000000

000000

5!

4000000

(3000000

2000000

Lo

(1000000

620Vl —

G8lE e~
GS6¥' 22

9102 ﬁm/
9€£T8’ ﬁmw
Lv88'Le

€18L°9L
166691
Lol LL

9gel 2ol —

9e87'0LL—

) LrLE0EL—

Hz

06.6'621 ~
€008'0€L "

89/€°6EL—

1256°GVL —
mwmm.mvﬁ|

CDCl; (150

= P0LETOL~
o= 88l0°€9L7

13C NMR of 5i

Me

HO

||

I

T
)

12

£1 (ppm)

45

S4



Brsr

UV-Vis Absorption Spectrum of 5i
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