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11 Abstract: Novel 1,2,3-triazole compounds 3—4 were synthesised via the regioselective addition and

12 cyclization reaction of 1,1-enediamines (EDAMSs) 1 with p-methylbenzenesulfonyl azide (TsNs) 2 in

13 1,4-dioxane at refluxing for 5 hours. As a result, 1,2,3-triazoles 3—4 can be easily and efficiently
14 obtained via catalyst-free click chemistry. The reactions have some advantages such as metal-free
15 catalyst, excellent yield, inexpensive raw materials, and convenient final treatment.
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19 1. Introduction

20 1,2,3-Triazole compounds exhibit various biological activities, such as anti-tumor [1-3],
21 anti-virus [4], anti-tuberculosis [5], anti-bacterial [6], anti-fungal [7], anti-convulsion [8],
22 anti-inflammatory, anti- allergy [9] and others [10-12]. The 1,2,3-triazole skeleton usually contains
23 that of synthesized drugs, for example, an anti-epileptic agent (rufinamide), anti-bacterial drug
24 (tazobactum), heat shock protein 90 (Hsp90) inhibitor (SST0287CL1) [13], carbonic anhydrase
25 inhibitor (compound A) [14], anti-influenza A agents (compound B) [15], et al [16].
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27 Figure 1. Biologically active 1,2,3-triazoles and the target compounds.
28 At the same time, 1,2,3-triazole compounds are important building blocks for the synthesis of

29  other N-containing heterocycles [17-20]. Therefore, there has been great interest in the synthesis of
30  1,2,3-triazole compounds in the fields of organic and pharmaceutical chemistry. Thus far, the

31  synthesis methods of 1,2,3-triazole compounds have been extensively reported [21-36]. Among
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32 them, the click chemical reaction of alkyne and azide in the catalysis of copper salts (CuAAC) or
33 other metal salts is the main method for synthesis of 1,2,3-triazole compounds [21-31]. Azide
34  compounds such as benzene sulfonyl azide, substituted benzene sulfonyl azide, trimethyl silicate,
35  aryl azide, and sodium azide can be used as substrates for this CuAAC click reaction to synthesize
36 1,2,3-triazoles [3]. Except for the classic synthetic method, there are some methods including using
37 aldehyde/ketone [32-33], a, f-unsaturated ketones [34-35], and enaminones [36] as the building
38  blocks that react with all types of azide compounds to construct 1,2,3-triazole compounds.

39 1,1-Enediamines (EDAMs) are fascinating and versatile building blocks that are widely used to
40  synthesize various heterocyclic compounds [37-52]. Many of these compounds have a wide range of
41 biological activities, such as antitumor [53-55], pesticide [56-58], and others.

42 There has been sufficient study to determine the building blocks that will effectively construct
43 the 1,2,3-triazoles by addition and cyclization reaction, especially the met-catalyst click chemistry
44 reaction. However, the molecular diversity of potential pharmacological activities of highly
45 functionalized 1,2,3-triazoles, especially the fully-substituted 1,2,3-triazoles, is very limited.
46  Consequently, it is very important and highly desirable to utilize the building blocks of
47 1,1-enediamines (EDAMSs) to construct fully-substituted 1,23-triazoles with potential
48  pharmacological activities by un-catalyzed click chemistry reaction rather than the classic
49  copper(I)-catalyzed azide-alkyne cycloaddition CuAAC reaction. Here, we use EDAMs 1 reacted
50  with p-methylbenzenesulfonyl azide (TsNs) 2 in 1,4-dioxane at refluxing for 5 hours to synthesize
51 the 1,2,3-triazoles 3—4.

52 2. Results and Discussion

53 Initially, 1-phenyl-3,3-bis(phenylamino)prop-2-en-1-one 1d and TsNs 2 were selected as
54 substrates to test the model reaction for optimal reaction conditions. Fortunately, the target
55  compound 3d was obtained in 70% yield as EDAM 1d reacted with TsNs in dimethylformamide
56  (DMF) (15 mL) at 110°C for 5 h (Table 1, entry 1). Then, various solvents including 1,4-dioxane,
57  acetonitrile, dichloromethane (DCM), and ethanol were screened at refluxing for 5 hours (Table 1,
58  entries 2-5). The results showed that 1,4-dioxane was the best solvent for obtaining the target
59  compound with 85% yield (Table 1, entry 2). Based on the optimal solvent, Cu(l) or Cu(Il) was
60  selected as the catalysts for this reaction. The results showed that the Cu(I/Il) catalysts did not
61  increase the yield of 3d (Table 1, entries 6-9). Finally, after careful screening, the results showed that
62  the optimal reaction time is approximately 5 hours. The optimal conditions were 1,4-dioxane as

63  solvent, and refluxing for 5 h without any catalyst (Table 1, entry 2).

64 After we obtained the optimized reaction conditions, we explored the scope and limitations of
65  the addition and cyclization reaction involving various EDAMs 1 (EDAMs bearing different
66  aromatic groups) with TsNs (Table 2, entries 1-15) in 1,4-dioxane. The results showed that this
67  reaction proceeds smoothly with optimal conditions, and we obtained a series of products 3a-30 in
68  good yields (Table 2, entries 1-15). We found that R was the electron withdrawing group, and it
69  was more reactive than the electron-donating groups or neutral groups (Table 2, entry 3 vs. 1-2; 5 vs.
70 4;12 vs. 11, 15 vs. 13-14). We also found that the length of the side chain also impacted upon the
71  vyield. In general, Benzyl or substituted-Benzyl is very favourable for the yield; however,

72 phenylethyl or substituted phenylethyl results in lower yields (Table 2, entry 4 vs. 7 vs. 14; 5 vs. 8).
73
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74 Table 1. Screening optimum reaction conditions for the model reaction?.
(o]
Q ? Catalyst Ph _
Ph—NH + H3C—©\S—N3 —_—
_ g Solvent  pp—N, -N
A N
Ph—NH )
3d
7 5 1d
Entry Solvent Catalyst T (°C) Time (h) Yield (%)°

1 DMF - 110 5 70
2 1,4-Dioxane - reflux 5 85
3 CHsCN reflux 5 80.
4 DCM reflux 5 81
5 EtOH reflux 5 75
6 1,4-Dioxane Cul reflux 5 80
7 1,4-Dioxane CuCl reflux 5 76
8 1,4-Dioxane ZnCl2 reflux 5 73
9 1,4-Dioxane CuSOs« reflux 5 66
10 1,4-Dioxane - reflux 4 83
11 1,4-Dioxane - reflux 6 84
12 1,4-Dioxane - reflux 8 80

76 a Reactions were performed with EDAM 1d (0.8 mmol), TsNs 2 (1.0 mmol), and the solvent (15.0 mL).  Isolated
77  yields based on 1d.

78
79 Table 2. Substrate scope and synthesis of 1,2,3-triazole compounds 3a-30?
R—N>H:/ EWG ke ‘@*?-M 1.4-Dioxane RHN>:<EWG
R—NH \ o reg”:xé.‘r’h RN N

80 3
Entry EWG R Product Yield (%)°
1 p-MeCsHsCO p-MeOCsH4 3a 82
2 p-MeCsHsCO CeHs 3b 84
3 p-MeCsHsCO p-ClCsH4 3¢ 86
4 CeHsCO CeHs 3d 85
5 CsH5CO p-FCsHy 3e 89
6 p-MeCsHsCO p-FCsHsCH2 3f 89
7 CeHsCO CeHsCH2 3g 87
8 CeHsCO p-FCsHsCH2 3h 90
9 p-CICsH.CO p-CICsHaCH 3i 87
10 p-FCeH4CO p-MeCsH4CH2 3j 80
11 0-CICeHsCO p-MeCsH4CH2 3k 83
12 0-CICeHsCO p-FCsHsCH2 31 92
13 CsHsCO p-MeOCe¢HsCH2CH> 3m 79
14 CsHsCO CsHsCH2CH2 3n 82
15 CeHsCO p-CICsH4CH2CH> 30 84

81 2 Reagents and conditions: EDAMs 1 (0.8 mmol), TsNs 2 (1.0 mmol), 1,4-dioxane (15.0 mL). *Isolated yield

82

based on EDAMs 1.
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83 Based onthe results, we conclude that the different substitute EDAMs can react with TsNsunder
84  standard conditions.
85 In order to research the regioselectiveness of the addition and cyclization reaction, different
86  substitute EDAMs (R # R') were used in this reaction. The results demonstrated that this reaction
87  exhibits good regioselectiveness, and we obtained the major products 4 with moderate yield and
88  the minor product 4' with very low yield (Table 3, entries 1-7).
&9
90 Table 3. Substrate scope and synthesis of 1,2,3-triazole compounds 4 &4'>®.
RHN,  EWG RHN,  EWG
R—N>H:/ EWG | chQTs:)—m 1,4-Dioxane =/ . ﬁ
e o reflux, 5h R"N\N"N R ‘N,’
91 1 2 4 4
Entry EWG R R’ R’ 4/Yield 4'[Yield
1 p-MeCeHsCO CeHs CsHsCH2 4a/62% 4a'/25%
2 p-MeCeHsCO p-FCeHa CsHsCH2 4b/78% -
3 p-MeCeHsCO CeHs p-ClCsHsCH2CH2 4c/70% -
4 CsHsCO p-ClCeHa p-MeOCsH4CH2CH2 4d/55% 4d'/30%
5 p-ClCsHsCO CeHs p-ClCsHsCH2 4e/82% -
6 p-ClCsH4CO p-ClCeHa CsHsCH2CH2 4£/75% -
7 p-CICsH:CO p-CICsHs m-FCeHsCH2CHa 4g/62% 4g'/24%
92 2 Reagents and conditions: EDAMs 1 (0.8 mmol), TsNs 2 (1.0 mmol), 1,4-dioxane (15.0 mL). *Isolated yield
93 based on EDAMs 1.
94 According to the results, we obtained the major products 4 and the minor products 4'. The
95  proposed mechanism is shown in Scheme 1. Firstly, EDAMs 1 react with TsNs and transform to
96 intermediate 5 via the 1,2-addition reaction. Secondly, the intermediates 5 formed the intermediates
97 5' through tautomerization. Thereafter, there are two routes. In route A, intermediate 5 is used to
98  obtain intermediate 6 through an imine-enamine tautomerization. Next, the intermediate 6 obtained
99  the final major products 4 via an intermolecular cyclization reaction and loss of one molecule,
100  TsNH.. This step is the crucial step, and with this step, the amino group of intermediate 6 is more
101  highly reactive than that of intermediate 6'. As a result, we can obtain the major products of 4, not
102 compounds 4'.
R—NI>-|_/ EWG
R'—N <«
\ SRS
;1 ONENN-Ts
T2
n=0
l1,2-additi0n
R-NH EWG
— imine-enamine R-N EWG
R‘7<N N tautomerization R-NH EWG tautomerization ‘\\>—5H
N )—H = R-NH
H >N : Ny
B R—N/ N. H SN—N-Ts
6 HN-Tg N—N-Ts 5
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N RTUN TsNH, H\'('T‘
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104 Scheme 1. Proposed mechanism for construction of 1,2,3-triazoles 4 &4'.
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105 3. Experimental Section
106  3.1. General Information and Materials
107 All compounds were fully characterized by spectroscopic data. The NMR spectra were

108  recorded on a Bruker DRX500 ('H: 500 MHz, 13C: 125 MHz) or DRX600 (‘H: 600 MHz, 3C: 150
109  MHz), chemical shifts (5) are expressed in ppm, and ] values are given in Hz, deuterated DMSO-ds
110  and CDCl were used as solvent. IR spectra were recorded on a FT-IR Thermo Nicolet Avatar 360
111 using KBr pellet. The reactions were monitored by thin layer chromatography (TLC) using silica gel
112 GFosi. The melting points were determined on XT-4A melting point apparatus and are uncorrected.
113 HRMs were performed on an Agilent LC/Msd TOF instrument.

114 All chemicals and solvents were used as received without further purification unless otherwise

115 stated. Compounds 1 were obtained according to the literature [37-41].

116  3.2. General procedure for prepared 1,2,3-triazoles 3-4.
117

118 EDAMs 1 (0.8 mmol), 4-methylbenzenesulfonyl azide 2 (1.0 mmol), and 1,4-dioxane (15 mL)
119  were charged into a 25-mL round-bottom flask. The mixture was refluxed for approximately 5 h
120 and then monitored by thin-layer chromatography (TLC) until the HKA 1 substrate was completely
121 consumed. After the completion of the reaction, the crude products were purified by column
122 chromatography (petroleum ether/EtOAc=20:1), and a series of compounds 3-4 with 55-92% yield
123 was obtained.

124

125 (1-(4-Methoxyphenyl)-5-((4-methoxyphenyl)amino)-1H-1,2, 3-triazol-4-yl)(p-tolyl)methanone 3a. White solid; Mp
126 166-167°C; IR (KBr): 3414, 1601, 1573, 1423, 1227, 923, 752 cm’'; 'H NMR (600 MHz, DMSO-de): 6 = 2.43 (s, 3H,
127  CHb), 3.61 (s, 3H, OCHs), 3.73 (s, 3H, OCHs), 6.57 (d, ] = 8.8 Hz 2H, ArH), 6.81-6.86 (m, 4H, ArH), 7.26 (d, ] = 8.8
128  Hz2H, ArH), 7.41 (d, ] = 8.0 Hz, 2H, ArH), 8.29 (d, ] = 8.0 Hz, 2H, ArH), 9.19 (br, 1H, NH); °C NMR (150 MHz,
129 DMSO-ds): 6 =21.7, 55.7, 56.0, 114.1, 114.5, 123.8, 126.7, 128.8, 129.4, 130.4, 131.2, 131.7, 135.1, 143.4, 145.0, 156.2,
130 159.8, 185.0; HRMS (TOF ES*): m/z calcd for C2«H2sN4Os [M+H]*, 415.1765; found, 415.1763.

131

132 (1-Phenyl-5-(phenylamino)-1H-1,2,3-triazol-4-yl)(p-tolyl)-methanone 3b. White solid; Mp 138-139°C; IR (KBr):
133 3417, 1618, 1561, 1421, 1239, 929, 755 cm™'; 'H NMR (600 MHz, DMSO-de): 6 = 2.43 (s, 3H, CHs), 6.78-6.84 (m, 3H,
134 ArH), 7.00 (t, ] = 15.8 Hz, 2H, ArH), 7.36-7.42 (m, 5H, ArH), 7.47-7.49 (m, 2H, ArH), 8.25 (d, ] = 8.2 Hz, 2H, ArH),
135 9.24 (br, 1H, NH); 3C NMR (150 MHz, DMSO-ds): 6 = 21.7, 119.7, 122.9, 124.6, 129.0, 129.5, 129.6, 130.5, 133.3,
136 135.0, 140.0, 143.2, 143.7, 185.2; HRMS (TOF ES*): m/z calcd for C22Hi9N4O [M+H]*, 355.1553; found, 355.1548.
137

138 (1-(4-Chlorophenyl)-5-((4-chlorophenylJamino)-1H-1,2,3-triazol-4-yl)-(p-tolyl)methanone  3c. White solid; Mp
139 173-175°C; IR (KBr): 3424, 1603, 1571, 1426, 1239, 926, 771 cm'; 'TH NMR (500 MHz, DMSO-ds): 6 = 2.42 (s, 3H,
140  CHb), 6.85 (d, J = 9.0 Hz, 2H, ArH), 7.08 (d, ] = 9.0 Hz 2H, ArH), 7.39 (d, ] = 8.0 Hz 2H, ArH), 7.54 (s, 4H, ArH),
141 8.20 (d, ] = 8.0 Hz, 2H, ArH), 9.32 (br, 1H, NH); ®C NMR (125 MHz, DMSO-ds): 6 = 21.7, 121.0, 126.4, 126.7,
142 128.8, 129.0, 129.4, 129.8, 130.5, 133.7, 134.4, 134.5, 134.9, 139.5, 142.7, 143.7, 185.0; HRMS (TOF ES*): m/z calcd
143 for C22Hi7CLN4O [M+H]+, 423.0774; found, 423.0771.

144

145 Phenyl(1-phenyl-5-(phenylamino)-1H-1,2,3-triazol-4-yl)-methanone 3d. Yellow solid; Mp135-136°C; IR (KBr): 3424,
146 1625, 1514, 1423, 1237, 935, 712 cm™; "H NMR (600 MHz, DMSO-de): 6 = 6.79-6.85 (m, 3H, ArH), 7.00-7.02 (m,
147  2H, ArH), 7.36-7.41 (m, 3H, ArH), 7.47-7.49 (m, 2H, ArH), 7.59-7.61 (m, 2H, ArH), 7.67-7.70 (m, 1H, ArH), 8.31
148 (d, ] =7.1 Hz, 2H, ArH), 9.28 (br, 1H, NH); *C NMR (150 MHz, DMSO-ds): 0 = 119.9, 123.0, 124.7, 128.8, 128.9,
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149 129.6, 130.3, 130.3, 133.2, 133.2, 135.8, 137.6, 139.9, 143.4, 185.6; HRMS (TOF ES*): m/z calcd for CaiHi7N4O
150 [M+H], 341.1397; found, 341.1395.

151

152 4.2.5 (1-(4-Fluorophenyl)-5-((4-fluorophenyl)amino)-1H-1,2,3-triazol-4-yl)-(phenyl)methanone 3e. Yellow solid; Mp
153 142-143°C; IR (KBr): 3443, 1625, 1519, 1427, 1221, 926, 739 cm’’; 'H NMR (500 MHz, DMSO-ds): 6 = 6.87 (t, | =
154 17.5 Hz, 2H, ArH), 6.92-6.95 (m, 2H, ArH), 7.24 (d, ] = 17.5 Hz, 2H, ArH), 7.47-7.50 (m, 2H, ArH), 7.60 (t, ] =
155 15.5 Hz, 2H, ArH), 7.68 (t, ] = 15.0 Hz, 1H, ArH), 8.32 (d, ] = 7.0 Hz, 2H, ArH), 9.34 (br, 1H, NH); *C NMR (125
156  MHz, DMSO-de): 6 = 1153 (d, ] = 38.8 Hz), 116.4 (d, ] = 23.8 Hz), 123.4 (d, ] = 32.5 Hz), 127.7 (d, ] = 10.0 Hz),
157 128.8, 130.3, 132.0, 132.2 (d, ] = 2.5 Hz), 133.1, 135.7, 137.7, 144.3, 158.8 (d, | = 238.8 Hz), 162.4 (d, ] = 246.3 Hz),
158 185.5; HRMS (TOF ES*): m/z caled for C2iHisF2N4O [M+H]*, 377.1208; found, 377.1208.

159

160 (1-(4-Fluorobenzyl)-5-((4-fluorobenzyl )amino)-1H-1,2,3-triazol-4-yl)(p-toly)methanone ~ 3f.  White solid; Mp
161 115-116°C; IR (KBr): 3440, 1606, 1574, 1436, 1233, 948, 764 cm'; 'TH NMR (600 MHz, DMSO-ds): 6 = 2.39 (s, 3H,
162 CHg), 458 (d, ] = 6.8 Hz, 2H, NHCH?>), 5.57 (s, 2H, NCHz), 7.04-7.07 (m, 2H, ArH), 7.12-7.15 (m, 2H, ArH),
163 7.20-7.22 (m, 4H, ArH), 7.32 (d, ] = 8.0 Hz, 2H, ArH), 7.74 (t, ] = 8.0 Hz, 1H, NH), 8.01 (d, ] = 13.3 Hz, 2H, ArH);
164 13C NMR (150 MHz, DMSO-ds): 6 = 21.6, 46.7, 49.7, 115.6 (d, ] = 21.0 Hz), 116.1 (d, ] =22.5Hz), 129.2,129.4 (d, ] =
165 4.5 Hz), 129.5 (d, ] = 3.0 Hz), 130.2, 130.4, 132.4, 135.3 (d, ] = 3.0 Hz), 135.6, 143.0, 1474, 161.2 (d, ] = 63.0 Hz),
166 162.8 (d, ] = 64.5 Hz), 185.5; HRMS (TOF ES*): m/z caled for CaaH21F2N4O [M+H], 419.1678; found, 419.1679.

167

168 (1-Benzyl-5-(benzylamino)-1H-1,2,3-triazol-4-yl)(phenyl)-methanone 3g. Yellow solid; Mp 88-89°C; IR (KBr): 3439,
169 1627, 1517, 1420, 1172, 943, 738 cm!; "H NMR (600 MHz, DMSO-de): 0 = 4.64 (d, | = 6.6 Hz, 2H, NHCH?2), 5.62 (s,
170  2H,NCH), 7.15(d, ] = 7.0 Hz, 2H, ArH), 7.19 (d, ] = 7.3 Hz, 2H, ArH), 7.24-7.29 (m, 3H, ArH), 7.37-7.43 (m, 3H,
171 ArH), 7.55 (t, ] = 15.3 Hz, 2H, ArH), 7.62-7.65 (m, 1H, ArH), 7.85 (t, ] = 13.3 Hz, 1H, NH), 8.13 (t, ] = 8.4 Hz, 2H,
172 ArH); C NMR (150 MHz, DMSO-ds): 6= 47.3, 50.5, 127.1, 127.4, 127.7, 128.4, 128.6, 129.0, 129.3, 130.0, 130.2,
173 132.6, 136.3, 138.3, 139.1, 147.8, 185.8; HRMS (TOF ES*): m/z caled for CsH2N:O [M+H]*, 367.1710; found,
174 367.1712.

175

176 (1-(4-Fluorobenzyl)-5-((4-fluorobenzyl)amino)-1H-1,2,3-triazol-4-yl)(p  henyl)methanone 3h. Yellow solid; Mp
177 77-78°C; IR (KBr): 3439, 1622, 1512, 1433, 1176, 951, 765 cm’; "H NMR (500 MHz, DMSO-ds): 6 = 4.61 (d, ] = 6.5
178 Hz, 2H, NHCH?2), 5.60 (s, 2H, NCHz), 7.03-7.07 (m, 2H, ArH), 7.13-7.16 (m, 2H, ArH), 7.20 (d, ] = 7.0 Hz, 4H,
179  ArH), 752 (t, ] = 15.5Hz, 2H, ArH), 7.60 (t, ] = 14.5 Hz, 1H, ArH), 7.74 (t, ] = 14.5 Hz, 1H, NH), 8.06 (d, ] = 7.5 Hz,
180  2H, ArH); 3C NMR (125 MHz, DMSO-ds): 6 = 46.7, 49.7, 115.6 (d, ] = 21.3 Hz), 116.1 (d, ] =22.5 Hz), 128.5, 129.4
181 (d, ] =25 Hz), 1295 (d, ] = 2.5 Hz), 130.1, 132.3 (d, ] = 2.5 Hz), 132.6, 135.3 (d, | = 3.8 Hz), 137.6, 138.3, 147 4,
182 161.0 (d, ] =52.5 Hz), 163.0 (d, ] = 53.8 Hz), 185.9; HRMS (TOF ES*): m/z calcd for C2sHi9F2N+O [M+H], 405.1521;
183 found, 405.1521.

184

185 (1-(4-Chlorobenzyl)-5-((4-chlorobenzyl)amino)-1H-1,2,3-triazol-4-yl)(4-chlorophenyl)methanone 3i. Yellow solid; Mp
186 120-121°C; IR (KBr): 3450, 1622, 1514, 1412, 1212, 950, 766 cm™; 'TH NMR (600 MHz, DMSO-ds): 6 =4.62 (d, ] =6.7
187  Hz 2H, NHCH>), 5.58 (s, 2H, NCH>), 7.09 (d, ] = 8.4 Hz, 2H, ArH), 7.13 (d, ] =8.5 Hz, 2H, ArH), 7.26 (d, ] =8.4 Hz,
188 2H, ArH), 7.42 (d, ] =8.5 Hz, 2H, ArH), 7.59 (t, ] = 11.3 Hz, 2H, ArH), 7.84 (t, ] = 13.3 Hz, 1H, NH), 8.10 (t, ] = 8.6
189  Hz 2H, ArH); ®C NMR (150 MHz, DMSO-ds): 6 = 46.7, 49.7, 128.7, 128.8, 129.1, 129.2, 129.2, 129.9, 132.1, 132.2,
190 133.1, 135.1, 137.0, 137.6, 138.2, 147.5, 184.3; HRMS (TOF ES*): m/z calcd for CsHisChN«O [M+H], 471.0541;
191 found, 471.0534.

192

193 (4-Fluorophenyl)(1-(4-methylbenzyl)-5-((4-methylbenzyl)-amino)-1H-1,2,3-triazol-4-y)methanone 3j. White solid;
194 Mp 108-110°C; IR (KBr): 3450, 1624, 1598, 1518, 1154, 932, 775 cm; 'H NMR (600 MHz, CDCls): = 2.33 (s, 3H,
195 CHs), 2.35 (s, 3H, CHs), 4.40 (d, ] = 6.8 Hz, 2H, NHCH?>), 5.42 (s, 2H, NCH-2), 6.98 (d, ] =7.9 Hz, 2H, ArH), 7.04 (d,
196  J=7.9Hz 2H, ArH), 7.13-7.25 (m, 6H, ArH), 8.00 (t, ] = 13.1 Hz, 1H, NH), 8.56-8.58 (m, 2H, ArH); *C NMR (150
197  MHz, CDCl): 6= 21.1, 21.1,47.5, 51.6, 115.2(d, ] = 21.0 Hz), 126.0, 126.3, 129.7 (d, ] = 12.0 Hz), 130.0, 132.8, 132.9 (d,
198 ] =9.0Hz), 133.7, 135.0, 137.7, 138.1, 148.8, 164.6, 166.3, 184.7; HRMS (TOF ES*): m/z calcd for CasH2sFN:O
199  [M+HJ, 415.1929; found, 415.1929.

200

201 (2-Chlorophenyl)(1-(4-methylbenzyl)-5-((4-methylbenzyl)-amino)-1H-1,2,3-triazol-4-yl )methanone 3k. Yellow solid;
202  Mp 126-128°C; IR (KBr): 3398, 1632, 1589, 1438, 1210, 933, 756 cm-%; 'H NMR (500 MHz, DMSO-ds): 6 = 2.26 (s,
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203 3H, CHs), 2.30 (s, 3H, CHs), 4.73 (d, ] = 6.5 Hz, 2H, NHCH>), 5.48 (s, 2H, NCHz), 7.04-7.09 (m, 6H, ArH), 7.17 (d, |
204  =7.5Hz 2H, ArH), 7.38-7.43 (m, 2H, ArH), 7.46-7.52 (m, 2H, ArH), 7.65 (t, ] = 13.0 Hz, 1H, NH); 13C NMR (125
205 MHz, DMSO-ds): 0 = 21.1, 21.1, 47.4, 49.8, 127.2, 127.4, 127.6, 129.4, 129.8, 129.9, 130.4, 130.5, 131.4, 133.1,
206 136.5,136.8, 137.6, 140.2, 146.7, 186.3; HRMS (TOF ES*): m/z calcd for CsHxuCIN4O [M+H]*, 431.1633; found,
207 431.1632.

208

209 (2-Chlorophenyl)(1-(4-fluorobenzyl)-5-((4-fluorobenzyl)-amino)-1H-1,2,3-triazol-4-y)methanone 31. Yellow solid; Mp
210 102-103°C; IR (KBr): 3443, 1624, 1570, 1423, 1236, 925, 733 cm'; 'TH NMR (600 MHz, DMSO-ds): 6 =4.79 (d, ] = 6.8
211 Hz, 2H, NHCH>), 5.52 (s, 2H, NCHb>), 7.08 (t, ] = 17.6 Hz, 2H, ArH), 7.16-7.21 (m, 6H, ArH), 7.36-7.37 (m, 1H,
212 ArH), 7.40-7.43 (m, 1H, ArH), 7.47-7.51 (m, 2H, ArH), 7.73 (t, ] = 13.2 Hz, 1H, NH); 3C NMR (150 MHz,
213 DMSO-ds): 0 = 47.0, 49.1, 115.5 (d, ] =21.0 Hz), 116.0 (d, ] = 21.0 Hz), 127.2, 129.6 (d, ] =9.0 Hz), 129.7 (d, ] =9.0
214  Hz), 129.7, 129.9, 130.4, 130.4, 132.1 (d, ] = 1.5 Hz), 135.7 (d, J = 3.0 Hz), 140.3, 146.4, 161.2 (d, ] = 63.0 Hz), 162.8
215 (d, ] = 66.0 Hz), 186.3; HRMS (TOF ES*): m/z calcd for C2sHisCIFa2N4O [M+H]*, 429.1132; found, 439.1128.

216

217 (1-(4-Methoxyphenethyl)-5-((4-methoxyphenethylJamino)-1H-1,2,3-tri-azol-4-yl)(phenyl)methanone 3m. Yellow solid;
218 Mp 76-78°C; IR (KBr): 3448, 1611, 1512, 1419, 1178, 961, 739 cm™; '"H NMR (500 MHz, DMSO-ds): 6 = 2.72 (t, | =
219 14.0 Hz, 2H, CH2), 3.02 (t, ] = 14.0 Hz, 2H, CHz), 3.62 (m, 2H, NHCH2>), 3.69 (s, 3H, OCH3), 3.71 (s, 3H, OCH),
220  4.47(t ]=15.0Hz 2H, NCH:), 6.81-6.86 (m, 4H, ArH), 7.10-7.14 (m, 5H, ArH), 7.53 (t, ] = 15.0 Hz, 2H, ArH), 7.60
221 (t, J=7.5Hz, 1H, NH), 8.1 (t, ] = 8.5 Hz, 2H, ArH); 3*C NMR (125 MHz, DMSO-de): 0 = 34.2, 35.3, 45.8, 48.8, 55.4,
222 55.4,114.3,114.3, 1285, 129.5, 129.8, 130.2, 130.2, 130.3, 130.8, 132.5, 138.4, 147.7, 158.3, 158.5, 185.6; HRMS (TOF
223 ES"): m/z caled for CrHzoN4Os [M+H], 457.2234; found, 457.2241.

224

225 (1-Phenethyl-5-(phenethylamino)-1H-1,2,3-triazol-4-yl)-(phenyl)metha none 3n. Yellow solid; Mp 85-87°C; IR (KBr):
226 3399, 1624, 1517, 1427, 1177, 921, 741 cm; 'H NMR (500 MHz, DMSO-ds): 6 = 2.80 (t, ] = 14.5 Hz, 2H, CHz), 3.10 (t,
227  ]J=145Hz, 2H, CHy), 3.65-3.70 (m, 2H, NHCH?), 4.52 (t, ] = 15.0 Hz, 2H, NCH>), 7.20-7.30 (m, 11H, ArH), 7.53 (t,
228  J=15.0Hz 2H, ArH), 7.61 (t, ] = 14.5 Hz, 1H, NH), 8.12 (d, ] =7.0 Hz, 2H, ArH); 3C NMR (125 MHz, DMSO-ds):
229 5=35.1,36.2 45.6,48.56, 126.8, 127.1, 128.5, 128.8, 128.9, 129.2, 129.3, 129.5, 130.3, 132.5, 138.0, 138.5, 139.0, 147.6,
230 185.7; HRMS (TOF ES*): m/z caled for CzsHasN4O [M+H]+, 397.2023; found, 397.2021.

231

232 (1-(4-Chlorophenethyl)-5-((4-chlorophenethyl)amino)-1H -1,2,3-triazol-4-yl)(phenyl) methanone 3o0. Yellow solid; Mp
233 99-100°C; IR (KBr): 3442, 1618, 1584, 1424, 1175, 958, 742 cm'; "H NMR (600 MHz, DMSO-ds): 6 =2.78 (t, | = 12.7
234  Hz 2H, CH), 3.08 (t, ] = 12.8 Hz, 2H, CH>), 3.67 (d, ] = 6.2 Hz, 2H, NHCH?), 4.50 (t, ] = 13.2 Hz, 2H, NCH?), 7.11 (s,
235 1H, ArH), 7.21 (s, 4H, ArH), 7.30-7.35 (m, 4H, ArH), 7.52 (t, | = 14.2 Hz, 2H, ArH), 7.60 (t, ] = 14.2 Hz, 1H, NH),
236  8.08(d,] =7.3 Hz, 2H, ArH); 3C NMR (150 MHz, DMSO-ds): § = 34.2, 35.4, 45.4, 48.2, 128.5, 128.7, 128.8, 129.6,
237 130.3, 131.1, 131.2, 131.5, 131.8, 132.5, 137.0, 138.1, 138.5, 147.6, 185.7;, HRMS (TOF ES*): m/z calcd for
238  CxsHCLNO [M+H]*, 465.1243; found, 465.1245.

239

240 (1-Benzyl-5-(phenylamino)-1H-1,2,3-triazol-4-yl)(p-tolyl)-methanone 4a. Yellow solid; Mp 91-92°C; IR (KBr): 3415,
241 1614, 1571, 1426, 1261, 921, 739 cm’; 'H NMR (500 MHz, DMSO-ds): 6 = 2.40 (s, 3H, CHs), 5.45 (s, 2H, NCH0>),
242 6.80 (d, J=8.0 Hz, 2H, ArH), 6.93 (t, ] = 13.5 Hz, 1H, ArH), 7.06 (d, ] = 6.0 Hz, 2H, ArH), 7.20 (t, ] = 14.5 Hz, 2H,
243 ArH), 7.30 (d, ] = 6.5 Hz, 3H, ArH), 7.35 (d, ] =8.0 Hz, 2H, ArH), 8.10 (d, ] =7.5 Hz, 2H, ArH), 8.86 (br, 1H, NH);
244 13C NMR (125 MHz, DMSO-ds): 6 = 21.7, 51.01, 118.3, 122.3, 127.8, 128.4, 129.1, 129.3, 129.4, 130.5, 134.6, 135.1,
245 135.5, 141.7, 142.3, 143.5, 185.0; HRMS (TOF ES*): m/z calcd for C2sH21N4O [M+H]*, 369.1710; found, 369.1715.
246

247 (5-(Benzylamino)-1-phenyl-1H-1,2,3-triazol-4-yl)(p-tolyl) -methanone 4a’. Yellow solid; Mp 121-122°C; IR (KBr):
248 3442, 1618, 1574, 1440, 1223, 924, 724 cm™'; 'TH NMR (500 MHz, DMSO-de): 0 = 2.41 (s, 3H, CHs), 4.19 (d, ] = 6.5 Hz,
249 2H,NHCHb), 6.89 (d, ] = 6.0 Hz, 2H, ArH), 7.20 (d, ] = 6.5 Hz, 3H, ArH), 7.38 (d, ] = 6.0 Hz, 2H, ArH), 7.46 (d, ] =
250 7.5Hz, 2H, ArH), 7.53-7.61 (m, 3H, ArH), 8.20 (t, ] = 13.0 Hz, 1H, NH), 8.26 (d, ] = 8.0 Hz, 2H, ArH); *C NMR
251 (125 MHz, DMSO-ds): 6 = 21.7, 47.3, 127.0, 127.1, 127.7, 128.9, 129.2, 129.3, 129.8, 130.3, 130.5, 135.2, 136.0, 138.6,
252 143.2, 148.5, 185.2; HRMS (TOF ES*): m/z calcd for C2sH1N«O [M+H], 369.1710; found, 369.1708.

253

254 (1-Benzyl-5-((4-fluorophenyl)amino)-1H-1,2,3-triazol-4-yl)(p-tolyl) methanone 4b. Yellow solid; Mp 114-116°C; IR
255 (KBr): 3442, 1618, 1510, 1436, 1217, 920, 726 cm'; "H NMR (500 MHz, DMSO-ds): 6 = 2.40 (s, 3H, CHs), 5.45 (s, 2H,
256  NCH), 6.83 (s, 2H, ArH), 7.02-7.05 (m, 4H, ArH), 7.30 (d, ] =7.5 Hz, 3H, ArH), 7.35 (d, ] = 8.0 Hz, 2H, ArH), 8.10
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257 (d, ] =8.0 Hz, 2H, ArH), 8.91 (br, 1H, NH); C NMR (125 MHz, DMSO-de): 6= 21.7, 50.9, 115.9 (d, | =22.5 Hz),
258 120.6 (d, ] = 8.8 Hz), 127.7, 128.4, 129.1, 129.3, 130.5, 134.0, 135.1, 135.5, 137.8, 142.8, 143.5, 158.1 (d, ] = 236.25 Hz),
259 184.9; HRMS (TOF ES*): m/z caled for C2sH20FN4O [M+H]*, 387.1616; found, 387.1614.

260

261 (1-(4-Chlorophenethyl)-5-(phenylamino)-1H-1,2,3-triazol-4-yl)(p-tolyl)-methanone 4c. White solid; Mp 158-159°C;
262 IR (KBr): 3339, 1634, 1512, 1420, 1234, 947, 788 cm!; TH NMR (500 MHz, DMSO-ds): 6 = 2.40 (s, ] = 14.5 Hz, 3H,
263 CHs), 3.07 (t, ] = 14.5 Hz, 2H, CHz), 4.40 (t, ] = 14.5 Hz, 2H, NCH>), 6.77 (d, ] = 14.5 Hz, 2H, ArH), 6.92 (t, [=14.5
264  Hgz 1H, ArH), 7.07 (d, ] = 14.5 Hz, 2H, ArH), 7.25-7.28 (m, 4H, ArH), 7.34 (d, ] = 14.5 Hz, 2H, ArH), 8.06 (d, ] =
265 14.5 Hz, 2H, ArH), 8.80 (br, 1H, NH); *C NMR (125 MHz, DMSO-de): 6 = 21.7, 33.9, 48.7, 118.0, 122.1, 128.8,
266 129.3, 129.5, 130.5, 131.0, 131.8, 134.5, 135.0, 136.8, 141.8, 142.1, 143.6, 185.0; HRMS (TOF ES*): m/z calcd for
267  CuHxCIN4O [M+H], 417.1477; found, 417.1472.

268

269 (5-((4-ChlorophenylJamino)-1-(4-methoxyphenethyl)-1H-1,2,3-triazol-4-yl)(phenyl) methanone 4d. White solid; Mp
270 144-145°C; IR (KBr): 3439, 1614, 1572, 1425, 1234, 936, 779 cm™'; "H NMR (500 MHz, DMSO-ds): 6 = 3.05 (t, ] = 14.5
271 Hz, 2H, CH>), 3.67 (s, 3H, OCHs), 4.43 (t, ] = 14.5 Hz, 2H, NCH>), 6.70 (d, ] =14.5 Hz, 2H, ArH), 6.76 (d, ] =14.5
272 Hgz 2H, ArH), 7.00 (d, ] = 14.5 Hz, 2H, ArH), 7.54 (t, ] = 14.5 Hz, 2H, ArH), 7.63 (d, ] = 14.5 Hz, 1H, ArH), 8.09 (d,
273 ]=145Hz, 2H, ArH), 891 (s, 1H, NH); 3C NMR (125 MHz, DMSO-de): 6 = 34.1, 49.0, 55.4, 114.3, 118.9, 125.1,
274 128.7, 129.1, 129.5, 130.1, 130.3, 133.1, 134.7, 137.7, 141.1, 141.5, 158.5, 185.2; HRMS (TOF ES*): m/z calcd for
275  CauH2CINsO [M+H], 433.1426; found, 433.1421.

276

277 (1-(4-Chlorophenyl)-5-((4-methoxyphenethyl)amino)-1H-1,2,3-triazol-4-yl)(phenyl) methanone 4d’. Yellow solid; Mp
278 131-133°C; IR (KBr): 3426, 1623, 1513, 1439, 1212, 990, 773 cm™'; "H NMR (600 MHz, DMSO-ds): 6 = 2.51 (t, | = 14.6
279  Hgz 2H, CH:), 3.11-3.14 (m, 2H, NHCH?), 3.68 (s, 3H, OCHs), 6.76 (d, ] = 8.6 Hz, 2H, ArH), 6.86 (d, ] =8.5 Hz, 2H,
280  ArH), 7.57-7.59 (m, 2H, ArH), 7.64-7.67 (m, 1H, ArH), 7.71-7.77 (m, 5H, ArH), 8.27 (d, ] = 8.2 Hz, 2H, ArH); *C
281 NMR (150 MHz, DMSO-ds): 6 = 35.3, 45.7, 55.4, 114.2, 128.7, 129.0, 130.0, 130.1, 130.1, 130.3, 132.8, 135.2, 135.3,
282 137.9, 148.8, 158.3, 185.4; HRMS (TOF ES*): m/z calcd for CasH22CIN:O [M+H], 433.1426; found, 433.1420.

283

284 (1-(4-Chlorobenzyl)-5-(phenylamino)-1H-1,2,3-triazol-4-yl)(4-chloroph  -enyl)methanone 4e. White solid; Mp
285 150-151°C; IR (KBr): 3448, 1619, 1573, 1421, 1230, 934, 764 cm'; 'TH NMR (600 MHz, DMSO-ds): 6 = 5.48 (s, 2H,
286  NCrh), 6.81 (d, J=7.7 Hz, 2H, ArH), 6.93 (t, ] = 13.1 Hz, 1H, ArH), 7.06 (d, ] = 7.8 Hz, 2H, ArH), 7.20 (t, ] = 14.1
287  Hz 2H, ArH), 7.38 (d, ] =7.5Hz, 2H, ArH), 7.62 (d, J = 7.7 Hz, 2H, ArH), 8.19 (d, ] =7.7 Hz , 2H, ArH), 8.98 (br,
288 1H, NH); *C NMR (150 MHz, DMSO-ds): 6 =50.3, 118.7, 122.6, 128.9, 129.1, 129.4, 129.7, 132.2, 133.1, 134.0, 134.4,
289 136.3, 138.1, 141.3, 142.7, 183.9; HRMS (TOF ES*): m/z calcd for C22Hi7ClaN4O [M+H]*, 423.0774; found, 423.0772.
290

291 (4-Chlorophenyl)(5-((4-chlorophenyl)amino)-1-phenethyl-1H-1,2,3-tri-azol-4-yl) methanone 4f. Yellow solid; Mp
292 119-120°C; IR (KBr): 3439, 1620, 1574, 1424, 1235, 944, 767 cm™'; "TH NMR (600 MHz, DMSO-ds): 6 =3.12 (t, ] =14.3
293 Hz, 2H, CH>), 4.47 (t, ] = 14.3 Hz, 2H, NCH>), 6.74 (d, ] =8.7 Hz, 2H, ArH), 7.11 (d, ] = 7.6 Hz, 2H, ArH), 7.19 (t, ]
294  =7.6Hz, 1H, ArH), 7.22-7.24 (m, 4H, ArH), 7.62-7.63 (m, 2H, ArH), 8.14-8.16 (m, 2H, ArH), 8.97 (br, 1H, NH);
295 13C NMR (150 MHz, DMSO-ds): 0 = 34.8, 48.7, 119.2, 125.4, 127.1, 128.9, 129.1, 129.1, 129.3, 132.2, 134.3, 136.3,
296 137.7,138.1, 140.9, 141.8, 183.7; HRMS (TOF ES*): m/z calcd for C2sHisCl2N4O [M+H]*, 437.0930; found, 437.0931.
297

298 (4-Chlorophenyl)(5-((4-chlorophenyl)amino)-1-(3-fluoro-phenethyl)-1H-1,2,3-triazol-4-yl)methanone 4g. White solid;
299  Mp 124-126°C; IR (KBr): 3439, 1624, 1591, 1429, 1220, 938, 770 cm™; 'H NMR (600 MHz, DMSO-de): 6 =3.14 (t, ] =
300 14.5 Hz, 2H, CH2), 4.50 (t, ] = 14.5 Hz, 2H, NHCH>), 6.73 (d, ] =8.8 Hz, 2H, ArH), 6.99 (d, ] =7.0 Hz, 1H, ArH),
301 7.00-7.01 (m, 2H, ArH), 7.22-7.29 (m, 3H, ArH), 7.62 (d, ] =8.5 Hz, 2H, ArH), 8.15 (d, ] =8.5 Hz 2H, ArH), 8.98
302 (br, 1H, NH); *C NMR (150 MHz, DMSO-de): 6 = 34.4, 48.4, 113.9 (d, ] =21.0 Hz), 115.8 (d, ] =21.0 Hz), 119.2,
303 125.3,125.4, 128.9, 129.1, 130.7 (d, ] = 7.5 Hz), 132.2, 134.3, 136.3, 138.1, 140.7, 140.9, 141.8, 162.6 (d, ] = 243.0 Hz),
304 183.7; HRMS (TOF ES*): m/z caled for CsHi7CLFN4O [M+H]", 455.0836; found, 455.0844.

305

306 (4-Chlorophenyl)(1-(4-chlorophenyl)-5-((3-fluoropheneth-yl)amino)-1H-1,2,3-triazol-4-yl )methanone 4g". Yellow solid;
307  Mp 133-134°C; IR (KBr): 3439, 1624, 1571, 1424, 1236, 925, 766 cm!; TH NMR (600 MHz, DMSO-de): 6 =2.67 (t, ] =
308 14.5 Hz, 2H, CHy), 3.18-3.22 (m, 2H, NHCH?>), 6.75 (d, ] = 10.0 Hz, 1H, ArH), 6.80 (d, ] = 7.0 Hz, 1H, ArH),
309 7.00-7.01 (m, 1H, ArH), 7.25 (t, ] =14.3 Hz, 1H, ArH), 7.66 (d, ] = 8.5 Hz, 2H, ArH), 7.71-7.75 (m, 4H, ArH),
310 7.78 (t, ] =13.0 Hz, 1H, NH), 8.32 (d, ] = 8.5 Hz, 2H, ArH); *C NMR (150 MHz, DMSO-ds): 6 = 35.8, 45.1, 113.6 (d,
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311  J=19.5Hz), 115.7 (d, ] = 21.0 Hz), 125.1, 128.7, 128.9, 129.0, 130.2, 130.6 (d, ] = 7.5 Hz), 132.0, 135.1, 135.4, 136.4,
312 137.8,141.5 (d, ] = 7.5 Hz), 148.8, 162.6 (d, ] = 243.0 Hz), 183.8; HRMS (TOF ES*): m/z calcd for C2sH17CLFN4O
313  [M+H]J, 455.0836; found, 455.0831.

314 4. Conclusions

315 In summary, conclusion, an environmentally friendly method for concise synthesis of 1,2,3-triazole
316 compounds 3—4 in 1,4-dioxane at reflux with good yields by regioselective reaction has been constructed.
317 Using this procedure, we can easily obtain a series of potentially biologically active 1,2,3-triazole derivatives
318 3-4 in the absence of any metal catalyst. The advantages of this method are the use of a metal-free catalyst,
319 convenience of operation, short reaction times, excellent yield, inexpensive raw materials, and convenient final
320 treatment. In addition, the generality with respect to the substrate scope, and facile accessibility to the starting
321 materials is also highly appealing. This process has great potential to be applied to parallel synthesis in drug
322 discovery.

323 Supplementary Materials: The following are available online at www.mdpi.com/link, Figure 1~36.
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