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—F-J9iT 5T ¥ A-H - (Jid- g yid-¥)-1)-V- (- ,I5-F)-Y o5 i FVa

b 5 — Jgadu-HY— (oo (s

Yellow Solid (81% yield): mp, (178-181 °C); *H-NMR (300 MHz, DMSO-dg): & 5.52 (s, 2H,
CHy) 7.33-7.38 (m, 3H, Ar-H), 7.70-7.75 (m, 4H, Ar-H), 8.24-8.27 (m, 1H, Ar-H), 8.32-8.38 (m,
3H, Ar-H), 8.68 (t, J=2.1 Hz, 1H, Ar-H), 8.99 (s, 1H, CH triazole), 9.65 (s, 1H, CHO) ppm; *C-
NMR (75 MHz, DMSO-dg); 112, 115.3, 115.8, 121.5, 122.7, 123.6, 123.7, 124.6, 125.2, 126.6,
127.3,129.3, 132, 133.4, 135.6, 136.8, 137.4, 144.3, 148.9, 150.3, 185.9 ppm.

=831 Y ¥ A HN = (- 5= ¥)- 1))V = (- oS 90— F)- ¥ S 55 :FVD

Sl 5= V- Jgusa -HYV- (o (2 -F

CHO

Ty
N

Yellow Solid (83% yield): mp, (179-181 °C); *H-NMR (300 MHz, DMSO-ds):  3.36 (s, 3H, CH),
5.52 (s, 2H, CH,) 7.18 (d, J=8.7 Hz, 2H, Ar-H), 7.29-7.37 (m, 2H, Ar-H), 7.67-7.70 (m, 1H, Ar-

2



H), 7.74 (d, J=9 Hz, 2H, Ar-H), 7.89 (t, J=9, 1H, Ar-H), 8.23-8.26 (m, 1H, Ar-H), 8.31-8.39 (m,
2H, Ar-H), 8.69 (t, J=3 Hz, 1H, Ar-H), 8.98 (s, 1H, CH triazole), 9.66 (s, 1H, CHO) ppm; 3C-
NMR (75 MHz, DMSO-ds); 55.8, 111.8, 114.7, 115.3, 115.6, 120.2, 121.4, 122.6, 123.4, 123.7,
124.3,125.3, 126.6, 131.9, 133, 136.7, 137.4, 14.5, 148.9, 152, 161, 186 ppm.

~F-J31 5= F ¥ A-HI= (Jid— g 5= ¥)- )=V (Jid-p - F)-F S 5 :FVC

b ,5-Y - Jgudu -V H - (Juso (s

Yellow Solid (79% yield): mp, (194-195 °C); *H-NMR (300 MHz, DMSO-dg): & 5.52 (s, 2H,
CHy) 7.31-7.39 (m, 2H, Ar-H), 7.77-7.92 (m, 6H, Ar-H), 8.24-8.27 (m, 1H, Ar-H), 8.31-8.38 (m,
2H, Ar-H), 8.68 (t, J=3 Hz, 1H, Ar-H), 8.99 (s, 1H, CH triazole), 9.65 (s, 1H, CHO) ppm; 3C-
NMR (75 MHz, DMSO-de); 112, 115.3, 115.7, 121.5, 122.7, 123.6, 123.7, 124.4, 124.6, 125.2,
126.6, 127.6, 132, 132.2, 133.6, 136.8, 137.4, 144.3, 148.9, 150.3, 185.9 ppm.

Y



=S =Y X AHN - (i g = F— g IS —Y)=1))-1 = (i (omnS 30— F)-¥ s 5 FV

S Al S ¥— Jgusg -HYV - (o (s 1-F— J o3

CHO

(Lo
f“;
N, _N
O,N N

Cl

White Solid (66% yield): mp, (137-140 °C); *H-NMR (300 MHz, DMSO-ds): & 3.88 (s, 3H, CHs3),
5.56 (s, 2H, CH2) 7.20 (d, J=8.7 Hz, 2H, Ar-H), 7.29-7.38 (m, 2H, Ar-H), 7.73-7.79 (m, 3H, Ar-
H), 7.97 (d, J=8.7 Hz, 1H, Ar-H), 8.24 (dd, J=6, 2.1 Hz, 1H, Ar-H), 8.38 (dd, J=8.7, 2.4 Hz, 1H,
Ar-H), 8.60 (d, J=2.4, 1H, Ar-H), 8.65 (s, 1H, CH triazole), 9.65 (s, 1H, CHO) ppm; **C-NMR
(75 MHz, DMSO-ds); 55.8, 111.9, 115.5, 120.2, 121.3, 122.7, 123.4, 124, 124.2, 125.3, 126.3,
128.6, 129.6, 129.7, 133, 136.7, 139.4, 143.4, 148.7, 151.9, 161, 186 ppm; IR (KBr); 3437, 1643,
1531, 1496, 1344, 1252, 1036 cm™™.

—J93i1 6 F-Y ¥ A-HY= (Jod- g yid—F— g 5= ¥)-1))- V- (Jusd- IS F)-¥ oS 5 :FVe

s Al S = Jaads - H = ((Juko( JoI-¥

sY



Brown Solid (68% yield): mp, (101-103 °C); *H-NMR (300 MHz, DMSO-ds): & 5.56 (s, 2H, CH>)
6.87-6.93 (m, 1H, Ar-H), 7.82-7.98 (m, 4H, Ar-H), 8.02-8.12 (m, 1H, Ar-H), 8.24-8.32 (m, 2H,
Ar-H), 8.37 (s, 1H, Ar-H), 8.40-8.62 (m, 2H, Ar-H), 8.66 (s, 1H, CH triazole), 9.64 (s, 1H, CHO)
ppm; BC-NMR (75 MHz, DMSO-ds); 60.2, 112, 115.8, 121.4, 123.6, 124, 124.5, 125.1, 126.3,
127.3, 129.3, 129.6, 133.1, 133.4, 135.6, 136.8, 139.3, 143.2, 148.7, 149.3, 150.2, 185.8 ppm.

~F-Jo31 5= F ¥ A-HY= (- g 5= $)- 1))V (b 5= F)-Y oS 53 :FVH

b ,5-Y - Jgudu I-HY - (Juso (s

Yellow Solid (66% vield): mp, (214-221 °C); *H-NMR (300 MHz, DMSO-ds): 8 5.53 (s, 2H, CH>)
7.32-7.38 (m, 2H, Ar-H), 7.70-7.86 (m, 5H, Ar-H), 8.18 (d, J=9 Hz, 2H, Ar-H), 8.26 (dd, J=6.3,
2.5 Hz, 1H, Ar-H), 8.44 (dd, J=9, 2.5 Hz, 2H, Ar-H), 8.95 (s, 1H, CH triazole), 9.65 (s, 1H, CHO)
ppm: B3C-NMR (75 MHz, DMSO-dg); 112, 115.7, 121.2, 121.5, 122.6, 123.7, 124.4, 124.6, 125.2,
126, 127.6, 132.2, 133.6, 136.8, 141, 144.5, 147.2, 15.3, 185.9 ppm.
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¥ J95T 6 ¥ YA HY - (i g i F)- 1))V (i s 30— F)-F e 5 :FYg

b 5 — Jgadu-HY— (oo (s

CHO

CI)eon
N

O,N N

Yellow Solid (86% yield): mp, (188-191 °C); *H-NMR (300 MHz, DMSO-ds): & 3.87 (s, 3H, CHs),
5.52 (s, 2H, CHy) 7.19 (d, J=9 Hz, 2H, Ar-H), 7.31-7.35 (m, 2H, Ar-H), 7.67-7.71 (m, 1H, Ar-H),
7.74 (d, J=8.7 Hz, 2H, Ar-H), 8.18 (d, J=9.3 Hz, 2H, Ar-H), 8.23-8.26 (m, 1H, Ar-H), 8.44 (d, J=9
Hz, 2H, Ar-H), 8.94 (s, 1H, CH triazole), 9.65 (s, 1H, CHO) ppm; *C-NMR (75 MHz, DMSO-
de); 55.8, 111.8, 114.7, 115.5, 120.2, 121.1, 121.4, 122.6, 123.5, 124.3, 125.3, 126, 133, 136.7,
141.1,144.7, 147.2, 152, 161, 186 ppm.

—F-Ja3T 65—V N-HY = (s g si—F)-1)) V- (b J5-F)-Y S 5 :FVYh

b S — Jgady I-HY = (oo (o

Orange Solid (85% vield): mp, (222-227 °C); *H-NMR (300 MHz, DMSO-ds): & 5.53 (s, 2H, CHy)
7.31-7.40 (m, 2H, Ar-H), 7.71 (d, J=8.4 Hz, 2H, Ar-H), 7.76 (d, J=1.8 Hz, 1H, Ar-H), 7.83 (d,
J=8.4 Hz, 2H, Ar-H), 8.18 (d, J=9 Hz, 2H, Ar-H), 8.26 (dd, J=4.2, 2.1 Hz, 1H, Ar-H), 8.45 (d, J=9
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Hz, 2H, Ar-H), 8.95 (s, 1H, CH triazole), 9.66 (s, 1H, CHO) ppm; *C-NMR (75 MHz, DMSO-
de); 112, 115.8, 121.1, 121.5, 122.6, 123.6, 124.6, 125.2, 126, 127.3, 129.3, 133.4, 135.6, 136.8,
141, 144.5, 147.2, 150.3, 185.9 ppm; IR (KBr); 3431, 1649, 1601, 1520, 1450, 1338 cm™.

(o (Jal-F - J 93T g =¥V d—HY = (s g i F)—1) V= (Judd)-¥ S 5 :F Vi

S ally ¥ Jguiy-H)

Orange Solid (100% vyield): mp, (245 °C); *H-NMR (300 MHz, DMSO-ds): § 5.53 (s, 2H, CH>)
7.33-7.38 (m, 2H, Ar-H), 7.64-7.66 (m, 3H, Ar-H), 7.70-7.73 (m, 1H, Ar-H), 779-7.82 (m, 2H,
Ar-H), 8.18 (d, J=9 Hz, 2H, Ar-H), 8.24-8.27 (m, 1H, Ar-H), 8.44 (d, J=9 Hz, 2H, Ar-H), 8.92 (s,
1H, CH triazole), 9.65 (s, 1H, CHO) ppm; **C-NMR (75 MHz, DMSO-ds); 111.9, 115.6, 121.1,
121.5, 122.6, 123.6, 124.4, 125.2, 126, 128.3, 129.2, 130.5, 131.5, 136.7, 141.1, 144.6, 147.2,
151.8, 186 ppm; IR (KBr); 3437, 3091, 1649, 1603, 1531, 1433, 1342 cm'™.
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~ (ol o1 F- S 5T 5 =¥ ¥ A HY = (b= i ¥)-))-V= (Jd)-¥ a5 :FY ]

se2allyyS-¥- Jaaigl-H)

Orange Solid (74% yield): mp, (227-229 °C); *H-NMR (300 MHz, DMSO-ds): 5 5.52 (s, 2H, CH)
7.33-7.37 (m, 2H, Ar-H), 7.64-7.66 (m, 3H, Ar-H), 7.71 (dd, J=6, 3 Hz, 1H, Ar-H), 7.80 (q, J=6.6,
3 Hz, 2H, Ar-H), 7.89 (t, J=8.1 Hz, 1H, Ar-H), 8.24-8.27 (m, 1H, Ar-H), 8.31-8.38 (m, 2H, Ar-
H), 8.68 (t, J=2.1 Hz, 1H, Ar-H), 8.97 (s, 1H, CH triazole), 9.65 (s, 1H, CHO) ppm; *C-NMR (75
MHz, DMSO-de); 111.9, 115.3, 115.6, 121.4, 122.7, 123.6, 123.7, 124.4, 125.2, 126.6, 128.3,
129.2, 130.5, 131.5, 132, 136.7, 137.4, 144.4, 148.9, 151.9, 186 ppm.

—F-J951 65— Y A-H - (b gy P g 18- ¥)-1))- V- (Jud)-¥ S 5 :FYK

Sl - - Jgusa I-HY - (e (o

Yellow Solid (52% yield): mp, (150 °C); *H-NMR (300 MHz, DMSO-de): § 5.57 (s, 2H, CHa)
7.35-7.39 (m, 2H, Ar-H), 7.66-7.82 (m, 7H, Ar-H), 7.98 (d, J=8.7 Hz, 1H, Ar-H), 8.26 (d, J=6.9

7Y



Hz, 1H, Ar-H), 8.39 (dd, J=8.7, 1.8 Hz, 1H, Ar-H), 8.63 (s, 1H, CH triazole), 9.64 (s, 1H, CHO)
ppm; 3C-NMR (75 MHz, DMSO-ds); 112, 115.6, 121.4, 123.6, 124, 124.4, 125.2, 126.31, 126.33,
128.3, 129.2, 129.6, 129.7, 130.5, 131.6, 136.7, 139.3, 143.3, 148.7, 151.8, 186 ppm; IR (KBr);
2956, 2924, 1643, 1529, 1491, 1456, 1342 cm'.,

_(M(&,"f_JSJT‘S)S—VcY“—H‘—(M‘ﬂﬂ‘*)“))“‘(“)_r hf-(SJS .fVI
Sl Y- J gy I-H)

CHO

Green Solid (63% yield): mp, (151 °C); *H-NMR (300 MHz, DMSO-ds): & 5.52 (s, 2H, CHy) 7.32-
7.41 (m, 2H, Ar-H), 7.64-7.66 (m, 3H, Ar-H), 7.74-7.88 (m, 6H, Ar-H), 7.92-7.98 (m, 1H, Ar-H),
8.20-8.27 (m, 2H, Ar-H), 8.61 (s, 1H, CH triazole), 9.63 (s, 1H, CHO) ppm; 3C-NMR (75 MHz,
DMSO-ds); 112, 121.4, 123.5, 124.4, 125.4, 126, 128.2, 128.3, 128.4, 129.2, 129.4, 130.5, 130.6,
130.7,131.5, 131.8, 134.9, 136.9, 143.6, 144.4, 185.9 ppm

—HY= o T-Y— (ol - F - J 93T 6 5= Y A-HV= (o ,1)-1)-V-(E) (games -A-Y
(BY) 0535l355 (oo gai—(bto— Jo -V - Jgoss |

¥ mb Jgbl P> j0 (/Y mmMOl) sl st gus 355315 Slade o (F MmOl (YY) oy 30,1 comsgus la]

—H\—(J,,;é—jjiﬁs—\‘)—\))—\—(Jij)—\’ s - 00500 4880 Ve Do 4y o5 Bl ax 0 Ve sles o
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aslol zaSly 8,k cel F b (Y mmol) (FY) seeall S-Y- JsouFH V= (Jute( - F-Jg 3T 5TV o)
L Jols cguy (iaSTy plodl 5lam il aolol cels Y o a5 ol 5 Sl az 0 Ve glod o (0500
Sl 158N oaiy g P 5l eolaswl b (50 Aw) (S5 g3leg S gt (galwg s g 00ls gl Joilil

1Bl oo 25 Dygo Ay 00 i Wd Slitie b Slasiie g (5S040 cogd alaii ol Caws @ (O:) +)
=YY )= HY = (= g = F)=1)) =V = (b= g IS F)-¥))-Y—(E) S 5 :OYa

099341 somm g — (oo (o - ¥ = J gt = HY = (o (o 1=~ J 931

s
HNJ(NH

1
—N 2

Orange Solid (52% yield): mp, (243-247 °C); *H-NMR (300 MHz, DMSO-ds): § 5.47 (s, 2H, CH>)
7.22-7.34 (m, 2H, NH>), 7.41 (s, 1H, CH=N), 7.64-7.68 (m, 5H, Ar-H), 8.07-8.19 (m, 4H, Ar-H),
8.40-8.46 (m, 3H, Ar-H), 8.89 (s, 1H, CH triazole), 11.07 (s, 1H, NH) ppm; **C-NMR (75 MHz,
DMSO-de); 60.2, 110.3,111.2, 121.1, 122.2, 122.4, 123.2, 123.9, 124.7, 126, 128.5, 129.2, 133.3,
134.1,134.7,137.1,141.1, 141.3, 143.6, 145.1, 147.2 ppm.
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—¥ = (Juo— S -F = J 931 6 5= ¥ )-HY = (Juid— g - F)-1))-V-(E) <S5 :0YD

03935 (o g — (cplasio— o 1-¥ = Jgasu I-HY- Js8

S
HNJ(NH

_N
)
ﬁ?
N. -N
o
O,N

Yellow Solid (84% vield): mp, (218-222 °C); *H-NMR (300 MHz, DMSO-ds): & 5.47 (s, 2H, CHy)
7.22-7.32 (M, 2H, Ar-H), 7.38 (s, 1H, NHy), 7.60-7.66 (m, 6H, Ar-H), 8.06 (s, 1H, NH,), 8.18 (d,
J=9.3 Hz, 3H, Ar-H), 8.39 (s, 1H, CH=N), 8.44 (d, J=9 Hz, 2H, Ar-H), 8.85 (s, 1H, CH triazole),
11.11 (s, 1H, NH) ppm; 3C-NMR (75 MHz, DMSO-ds); 56.1, 110, 111.2, 121.1, 122.1, 122.3,
123.1, 123.7, 124.8, 126, 129.1, 129.6, 129.7, 131.5, 137.1, 141.1, 141.6, 145, 145.2, 147.2, 177

ppm.

2

¥ (o o= F- 9376 5= ¥ D)= = (i yai=V)-)-V~(E) S i :0YC

09345 (oo g — (cplo— B 1= = Jguss -V H- L8

S
HI,\IJ(NH

2



Yellow Solid (65% yield): mp, (240-245 °C); *H-NMR (300 MHz, DMSO-ds): § 5.45 (s, 2H, CHa)
7.23-7.35 (m, 2H, NH>), 7.62-7.68 (m, 7H, Ar-H), 7.78-7.97 (m, 4H, Ar-H), 8.14 (s, 1H, CH=N),
8.20 (dd, J=8.1, 1.2 Hz, 1H, Ar-H), 8.41 (d, J=7.8 Hz, 1H, Ar-H), 8.51 (s, 1H, CH triazole), 11.17
(s, 1H, NH) ppm; *C-NMR (75 MHz, DMSO-ds); 109.8, 111.2, 122.2, 123.8, 123.9, 124.7, 125.1,
125.9, 128.1, 128.2, 129.2, 129.3, 129.5, 129.8, 131.4, 131.7, 134.9, 137.2, 144.2, 144.3, 144 .4,
145.2 ppm.

=¥ (o o= F- Jo3T 6 5= ¥¥ D)=V = (- g =)= 1))V -(E) S 5 -0V

09341 (oo g — (cplso— B 1= = Jgusu I-HY - Los

S
HNJ(NH

1
—N

2

N. -N
o

O,N

Z .

I

White Solid (68% vield): mp, (200-203 °C); *H-NMR (300 MHz, DMSO-ds): & 5.46 (s, 2H, CH)
7.22-7.33 (m, 2H, Ar-H), 7.40 (s, 1H, NH2), 7.60-7.69 (m, 6H, Ar-H), 7.85-7.91 (m, 1H, Ar-H),
8.07 (s, 1H, NHy), 8.16 (s, 1H, CH=N), 8.31-8.42 (m, 3H, Ar-H), 8.68 (t, J=2.1 Hz, 1H, Ar-H),
8.90 (s, 1H, CH triazole), 11.13 (s, 1H, NH) ppm; *C-NMR (75 MHz, DMSO-ds); 109.9, 111.2,
111.3, 115.3, 122.1, 122.4, 123.2, 123.3, 123.6, 123.7, 124.8, 126.6, 129.2, 129.6, 129.7, 131.5,
131.9,137.1, 137.4, 141.6, 145, 148.9 ppm; IR (KBr); 3423, 3251, 3132, 2922, 2852, 1583, 1535,
1504, 1456, 1356 cm™.
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— Jeb— Y- (o— o - - Jg3T 5 Y ¥ N -HY - (s g - F)-1))-) S 5 OF

Jguss l-H)Y

Brown Solid (51% vyield): mp, (145 °C); *H-NMR (300 MHz, DMSO-ds): & 5.42 (s, 2H, CH>)
7.05-7.21 (m, 2H, NHy), 7.57-7.59 (m, 3H, Ar-H), 8.16-8.21 (m, 4H, Ar-H), 8.44 (dd, J=9.3, 1.5
Hz, 4H, Ar-H), 8.74 (s, 1H, Ar-H), 8.79 (s, 1H, CH triazole) ppm; C-NMR (75 MHz, DMSO-
de); 70.5, 110.3, 110.9, 119.4, 120.1, 120.8, 121.1, 121.3, 122.1, 122.6, 126, 127.8, 129.1, 131.2,
136.7,138.4,141.1, 141.3, 143.7, 145.8, 147.2, 148.9 ppm.
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Abstract

Indole derivatives and 1,2,3-triazoles have a broad of biological activities such as anti-
inflammatory, anti-bacterial, anti-HIV, anti-fungal and anti-cancer. In this study, a new derivatives
of indole-based 1,2,3-triazole derivatives are synthesized by the reaction of 2-aryl-1-(prop-2-
ynyl)-1H-indole-3-substituted with aromatic azides via copper-catalyzed click reaction of
copper(Il) acetate and sodium ascorbate in ethanol at 70 °C. All synthesized compounds were
characterized by *H-NMR, and *C-NMR analysis.

Keywords: 1,2,3-triazole, Click chemistry, indole, Thiosemi carbazide, Aromatic azide, Propargyl

bromide, Copper(ll) sulfate, Sodium azide.
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