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NO,
K,CO, /@
l N

3
|
o\—/NV/\BrCHZCCH Sodium Ascorbatg\, 1\

i ——, PVC-EDA-Cu*?
e _

/7~ \
N o
stirre stirre //(/ N—
_— _— —
R.T. R.T. N

g8 590 (o (B1-F-Jg3T s 5= ¥ A=Y H- (Jusd g xii-F)-1))-¥ :VaA

1Y 12Ty 0 40 aido) ¢ inbe; 120-12Y °C 1 abais

'HNMR (300 MHz, CDCls): 2.8 (s, 4H, 2CH2 morpholine), 3.8 (s, 4H, 2CH;
morpholine), 4.0 (s, 2H, CH>), 8.0 (d, 2H, ArH), 8.4 (d, 3H, ArH, CH triazole).

IR (KBr, cm™): 3150, 2900, 2850, 1600, 1520 (NO,), 1450, 1345 (NOy).
Cal 98390 (Juia( Ja1-F— J9 3T (5 5= Y ¥ A H- (b i —¥'— g 15— F)-1))-F :¥D
72Nz iSlg 0,00 ai8o) « role; VYY-AY0 °C @ gd alas

HNMR (300 MHz, CDCls): 2.9 (s, 4H, 2CH2 morpholine), 3.9 (s, 4H, 2CH;
morpholine), 4.1 (s, 2H, CH>), 7.7 (d, 1H, ArH), 7.9 (d, 1H, ArH), 8.4 (s, 1H, ArH), 8.6
(s, 1H, CH triazole).

IR (KBr, cmY): 3100, 2850, 1620, 1520 (NO2), 1460, 1345 (NO2).

o9 y90( Juo (B 1-F-J 95T 65— ¥ - YH—(Juidg - ¥)-1))-F :YC

ARIREAL NS aids) iole; VVA-1Y) OC & gd alais

INIA



'HNMR (80 MHz, DMSO-dg): 2.2-2.8 (m, 4H, 2CH, morpholine), 3.5-3.8 (m, 6H,
3CHy), 7.7-8.1 (t, 1H, ArH), 8.1-8.6 (m, 2H, ArH), 8.8 (s, 1H, ArH), 8.9 (s, 1H,
CH triazole).

IR (KBr, cm™): 3150, 2950, 2800, 1620, 1520 (NO,), 1445, 1345 (NOy).
I 9890 (Jua( o 1-F-J 93T 6 - ¥V A -VH- Jis-1))-f :vd
TAD : Sy 0 s 48,8010 :yle; A-2+ °C : gl alais

'HNMR (80 MHz, DMSO-dg): 2.2-2.7 (m, 4H, 2CH, morpholine), 3.5-3.8 (m, 6H,
3CHy), 7.4-8.1 (m, 5H, ArH), 8.7 (s, 1H, CH triazole).

IR (KBr, cm™): 3150, 2980, 2800, 1595, 1460.
ol T (o (B 1-F - J 93T 6 5=V Y - H- Jus-1))-N :YeE
TAN :ui'..;.ﬂj 0 5o 48,80Y - :Ql.c)‘ \YA-\F-.°C : PR alag;

'HNMR (80 MHz, DMSO-de): 4.4 (d, 2H, CH>), 6.4-7.3 (m, 5H, ArH), 7.3-8.1 (m, 5H,
ArH), 8.7 (s, 1H, CH triazole).

IR (KBr, cm™): 3310 (NH), 3100, 2950, 1600, 1460.
ol T (o (Jo1-F—Jg3T 65— ¥ ¥ A YH— (95— 1,4)-1))-N :Vf
TAY : uiSTg 0,00 aa8oY - i le; \ge-\£YOC ogd alads

'HNMR (80 MHz, DMSO-dg): 2.3 (s, 3H, CH3), 4.3 (s, 2H, CH), 6.4-6.8 (m,
3H, ArH), 6.9-7.5 (m, 4H, ArH), 8.7 (d, 2H, ArH), 8.6 (s, 1H, CH triazole).

IR (KBr, cm™): 3300 (NH), 3100, 2850, 1600, 1460.

ol T (o (B 1-F - J 95T 6 55— ¥ = YH—(Jusdg J5-¥)-1))-N :V(Q

N4



Y N4 :‘_)".’.45\5 0y 48,8510 :QLA)' \Ya-yfy\°C :gaéc\.]a.ﬁ.i

'HNMR (80 MHz, DMSO-dg): 4.4 (d, 2H, CH>), 6.5-6.8 (m, 3H, ArH), 6.8-7.2
(m, 2H, ArH), 7.5-8.1 (m, 4H, ArH), 8.8 (s, 1H, CH triazole).

IR (KBr, cm™): 3300 (NH), 3100, 2950, 1600, 1480.

vl T (o (s F— J3T 6 5~ F¥ A= VH—(Jugi—1,1)-1))-N- g ,s-¥ :¥h

TAY : Sy 0 00 43,80V - 1o VeY-1-0%C : gd alass

'HNMR (80 MHz, DMSO-ds): 2.4 (s, 3H, CH3), 4.5 (d, 2H, CHy), 6.4-7.5 (m,
6H, ArH), 7.6-7.9 (m, 2H, ArH), 8.6 (s, 1H, CH triazole).

IR (KBr, cmY): 3400 (NH), 3150, 2900, 1600, 1460.

o 6L (o (- F—J 5T 65— Y Y - Y H— (Jusdg yid-F)-1))- :Vi

TAN : Sy 0 500 42,8510 i )lo; VAV VWOC : gd alass

'HNMR (80 MHz, DMSO-dg): 1.4-2.9 (m, 6H, 3CH. piperidine), 2.2-2.8 (m,
4H, 2CH> piperidine), 3.8 (s, 2H, CH>), 8.1-8.6 (q, 4H, ArH), 8.9 (s, 1H, CH triazole).

IR (KBr, cm™): 3150, 2950, 2750, 1600, 1520 (NO2), 1460, 1340 (NO2).

oy Sl (o (B =P J g3 6 5= ¥V A=V H- Lid-1))-) V]

TAD 1 2STy 0 54 A 310 1oyl A0-2Y°C : gd alaii

'HNMR (80 MHz, DMSO-dg): 1.2-1.8 (m, 6H, 3CH. piperidine), 2.3-2.6 (m,
4H, 2CH> piperidine), 3.6 (s, 2H, CH>), 7.4-8.1 (m, 5H, ArH), 8.6 (s, 1H, CH triazole).

IR (KBr, cm): 3150, 3050, 2750, 1600, 1460.
et 6l (o (1= F - J 5T gy~ ¥ ¥ - H— (b 5 ¥)-1))-) YK

1A u«MSb oy 48,8510 L)L") YY-A-°C . 955 adass
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'HNMR (300 MHz, DMSO-dg): 1.2-1.7 (m, 6H, 3CH2 piperidine), 2.2-2.6 (m,
4H, 2CHz> piperidine), 3.6(s, 2H, CHy), 7.4-7.8 (m, 2H, ArH), 7.8-8.1 (m, 2CH, ArH),
8.7 (s, 1H, CH triazole).

IR (KBr, cm™): 3150, 2950, 2750, 1600, 1460.
I AT (oS gl -V = o Y = g 1) (F)Y wilittie jiaw —£-Y
5 (V10 mMOl) ouepp Jo5,L5, (V- MMOD) auaadlin cuSg 00— (F)Y §iiw | bele
o el & S 4y 28Ty byl s aslol (V- ML) o5l M a5 (F+ mmoly K2COs 5
Ay J.‘ols )5.|4> EY g_j l.s ‘J.u‘ osle ‘_éb S cJ)’L" )a?b.* )‘ o ;,‘3; )‘)3 bwj)b) J:u‘)_w

b Hehie Jgibl Pl 5o e

~F-Ja3ly-Y YA VH- (=, D-))-(F)Y wliiice i -V-Y

a5 (oS o (s
Y mmol) ke, T au3T () MMOI) awaadTju( S sb V= Y=g )= ()Y 5l oglsa
03 (F ML) poblise O 4o (Ve MOI%) &b oSl paw ¢ (+/YG) PVC-EDA-Cu*? 33 J51S
g 0l b del> goole (8,5 s ie TLC L 2sSTy LL) (2aSTy o JalS 51 e oot
50 ol Caws s Jgamo .300,5 zl 5wl E1s 0,89 1S dliwg Cguy (s Sl e g o ools

4335 ke Jgl 5 o byl
AT 3 oS 350 (1= F J3T e 5= T ¥ AW (kg yinim F— 9,45 )-1))-¥ FYa
128 1 juiSly 0y 42,8010 yle; Vfe-VfYoC togd alads

'HNMR (80 MHz, DMSO-de): 5.5 (s, 2H, CH2), 7.0-8.2 (m, 5H, ArH), 8.2-8.8
(m, 2H, ArH), 8.9 (s, 1H, CH triazole), 10.4 (s, 1H, CH CHO).

IR (KBr, cm™): 3100, 2850, 1690 (C=0), 1600, 1520 (NOy), 1480, 1340 (NOy).
A



3 AT (oS g0 (31— F— J 93T 5 55— ¥ ¥ AV H-(Jd 55— 1,4)-1))-Y :¥b
TAY : iS00 aidoY e i ole; VYAV 0C 2 gd alas

IHNMR (80 MHz, DMSO-ds): 2.3 (s, 3H, CHa), 5.4 (s, 2H, CHy), 7.1-7.6 (m,
4H, ArH), 7.6-8.0 (m, 4H, ArH), 8.9 (s, 1H, CH triazole), 9.9 (s, 1H, CH CHO).

IR (KBr, cm): 3100, 2900, 2800, 1700 (C=0), 1600, 1460.
S AT 300 (oS o (3 1-F— 3T 6 35— ¥ ¥ -V H- Jusd-1))-Y :¥\c
1A% ;iS00 42,85V 0 1yl VEY-VFYOC @ gl alais

'HNMR (80 MHz, DMSO-dg): 5.4 (s, 2H, CHy), 7.0-7.3 (t, 1H, CH), 7.3-8.1 (m,
8H, ArH), 9.0 (s, 1H, CH triazole), 10.4 (s, 1H, CH CHO).

IR (KBr, cm™): 3150, 2900, 1690 (C=0), 1600, 1480.
S T 350 (oS g0 (3 1-F— S 316 35— T ¥ V=Y H— (i g yiwi—¥)-1))-F :¥'\dl
1AY 1 28Ty 0 40 480 ole; VEF-VEVOC : gd alais

'HNMR (80 MHz, DMSO-dg): 5.4 (s, 2H, CHy), 7.1-7.5 (m, 2H, ArH), 7.8-8.1
(m, 3H, ArH), 8.2-8.6 (m, 2H, ArH), 8.8 (s, 1H, ArH), 9.2 (s, 1H, CH triazole), 9.9 (s,
1H, CH CHO).

IR (KBr, cm%): 3100, 2800, 1680 (C=0), 1600, 1520 (NO2), 1480, 1340 (NOy).
a7 35 (o g0 (s - F— J93T 6 55— F¥ A - WH— (g i — g S F)-1))-F Ve
AN 2 STy o 223510 1o VEY-VEVOC © Lgd alai

'HNMR (80 MHz, DMSO-dg): 5.4 (s, 2H, CH>), 7.1-7.6 (m, 2H, ArH), 7.6-8.4
(m, 4H, ArH), 8.7 (s, 1H, ArH), 9.1 (s, 1H, CH triazole), 9.9 (s, 1H, CH CHO).

AR



IR (KBr, cm™): 3100, 2800, 2700, 1690 (C=0), 1600, 1520 (NO), 1480, 1340
(NOy).

T s 50 (o1 F— 35T = T¥ A= WH— (Ul i—1,k)-)-F ¥f
AR :ui’.;_ﬂs 0 5o 48,80Y - :QLA)’ VF.-VEYOC . gf) adass

'HNMR (80MHz, DMSO-dg): 2.4 (s, 3H, CH3), 5.5 (s, 2H, CHy), 7.1-8.0 (m,
8H, ArH), 9.0 (s, 1H, CH triazole), 10.4 (s, 1H, CH CHO).

IR (KBr, cm™): 3150, 2900, 1680 (C=0), 1600, 1480.
s T 35 o 50 (o1 F— 33T =¥ =) He Juid=1)-F :¥g
AN :U’:““.Sb oy 48,8510 L)L°) H6-4vY°C . 995 adass

'HNMR (80 MHz, DMSO-ds): 5.3 (s, 2H, CH2), 7.1-8.1 (m, 9H, ArH), 8.9 (s,
1H, CH triazole), 9.9 (s, 1H, CH CHO).

IR (KBr, cm™): 3120, 2820, 2750, 1690 (C=0), 1600, 1460.
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Abstract

1,2,3-triazoles have several biological properties. So, providing a new
methodology and synthesis of new derivatives are of interest. In this project, firstly Cu*?-
Ethylenediamine complex as a novel heterogeneous catalyst was immobilized on PVC,
then its application in synthesis of 1,2,3-triazole was studied.

Multiple component reactions of propargyl bromide, amine and aromatic azide in
the presence of PVC-EDA-Cu*2as a catalyst and sodium ascorbate as a reducing agent in
water at ambient temperature was produced 4-((1-(aryl)-H-1,2,3-triazole-4-
yle)methyl)amine in 82-94% yeilds. Moreover, compound of 4-((1-(aryl)-H-1,2,3-
triazole-4-yle)methoxy)benzaldehyde was produced with high yields from the reaction of
propargyl ether with aromatic azide in the presence of PVC-EDA-Cu*?in magnetiged

water.

The advantages of this method consist of using water as a green solvent, high
yields, short reaction time and recycablity of the catalyst.

Keyword: PVC, Three-component, 1,2,3-Triazole, Sodium Ascorbate, Propargyl
bromide
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