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EWKPHEAT —5RE click & Mz

IR, BTk
(HR TR IR 5% IRESBE, T 400067)
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Et7/INE <
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LU anAG S s 0 i B R, A S8 R I RS, A R
PP 0 Ko pl 7= T 4 T s e
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R, TEEAESR ST N D155 1B CuAAC 1Y N
250F, ANAE Sharpless-Meldal #2781 C—N A58 TE B
N 2 R 2P AS () 55 e A R b 5 1, R
HACRTE CuAAC Jrik s 2. R &

s BEA . 2020-09-10; f&E HHA . 2020-10-22.

REAT SR HEHA AL click RV ATCHR, M FA1,
2,3-=IRRAL AWk Uk, Toi e Ay 2 E 5 T
WIETESLBRR F R, #8A T 4r H AR L.

RO IMFAAE B Ak 2 A I R 2 Y
B, FEHRUMBE O 75 ZEAR A I B A RE 58
IR AR ;-1 NI s o L o A 2
SEI, O AR SR A AR R — R RE L R
Ay

Salen XML& WA BT B, X R U5 AL (A RE S
R 22 AR TR B A B ot U 4 i T8 R 2 IO L A 4. X
Yo % 42 IR Salen BCAWIAE R4 AL 0B FH T 2 B
RN, ik 3 Al B, C—C IR A5
720 H Salen-Cu (11) Bl &AL click S H4HR
TEEIAR A0 A LK Salen 48 BLA YA
TEALE T A A Ak B 2 Uy 2, FRATT e X B iR
T AR KA Salen-Cu (11) Bt & W1 AL KA 5
Y click SR

1 LIS ER S
1.1 X7 R AL 28

Fr B9 7 SR AR L TRk A |, kA
L5, XS e HATER A AT AL EE, N,
N X (5-Fil iR M -2- 92 R B 3 ) 46-N N -

HEWH . HKTREAFE SR (1352002) % B ( The key research funding of Chongging Technology and Business University( 135002) ).
TEERAN: Pk (1967-), B, i+, #HZ, FENFAFIA RS HMMEIL, BiF. 023-62769652, E-mail: sunbin@ ctbu.edu.cn (Sun Bin
(1967-) , male,PhD, Professor, Organic synthesis and homogenous catalysis, Tel: 023-62769652, E-mail; sunbin@ ctbu.edu.cn) .



526 a4 F  fiE

o534 %

O i AR S IR 3 i SCHR T TR A L A B
PR T AR A P2 B MCR-3 R R g, hnpus =X
Y click [ TLC Wid%, BES A 254 nm 194840
Feskmisn 4. A Varian mercury plus 400 MHz ¥ i
LIRS 7 7= ) S5 A BTE , F ESOUIRE Ton Trap
LC/MS 8 Bk FHAIN & 7 i ESI i

1.2 fREMHAM click &2

PR (408 mg, 2 mmol) . K LR (224 mg,
2.2 mmol ) , NaN,(143 mg, 2.2 mmol) , Cu(ClO,), -
6H,0 (18.5 mg, 0.05 mmol) . /KA Salen (25.2
mg, 0.05 mmol) . NaOH K& (1 mL, 1 mol/L) .
PR L ER4M (53.4 mg, 0.26 mmol) FIEH] (20 mL)
IIAF]—A~ 100 mL (1915 Ji& Be i . A PR IE RETE B
WRCEY), it RBRA WAERERBIE 1 h, &
Je FHAACES 3 Ik, FEASH Y, 70~100 CJl
FUiHE 5~8 h. £ TLC Wil & W 58 e, VKoK IR
AY(50 mL) B, SRJGH LR LR AEHL 3 1K (3%
20 mL), BIFCIROTRIZ, LR LTRZ M FE L
K (3%50 mL) P 3 WK, SRJG FHIC/K B R 4h 1 8,
WUEZE L O R R, A AR (0.071 ~0.050
mm ) H:43% ( Ethyl acetate : Petroleum ether = 1 : 6)
afi kA5 7Y, [Al— B i 3 H SR, BUBE 5 Y
[LEIRS SN g s Al &

1.3 R ESTRY click & 5z

S0 R B Y M A RN
LRI L 24 2 A UHIEAS T o B A 5 R v B A L o
A, 7EXUE BRI (100 mL) o, IIAS 1.2
FHTEL ) B S0k, S RIE AR LA ) I B, R TR
GYEEERBEE L b, RE A EBR AR 3
W, IFERASUE S, TR AR, 5oE iAW
HIRF], MR ROV B8 R e, PR A
B RIIRAYH CBEZEH 3 K (3%10 mL) , &
IR, kR B AR K VR 3 K (3%
30 mL) , ZTCKBLIREN TG, WEZE L Ol
AR (0.071 ~0.050 mm ) #: (71 ( Ethyl acetate :
Petroeum ether = 1 : 6) Zlifb 15 =4y, HIF) 256 i 3
2, 2 BT - BHEDR T RCR.

1,4- 78 3E-1H-1,2 3-= Mk (@ E A, M.P..
172~174 °C, 'H NMR (400 MHz, CDCl,, mg/kg)
5822 (1H,s),7.94 (2H, td, J = 8.4, 1.2 Hz),
7.82 (2H, brd, J = 8.4 Hz), 7.57 (2H, u, J =
7.2, 2.0 Hz), 7.50-7.46 (3H, m), 7.39 (1H, u,
J =17.2,2.0Hz).”C NMR (100 MHz, CDCI,, mg/

kg) & 148.4, 137.1, 130.2, 129.8, 128.9, 128.8,
128.4, 125.8, 120.5, 117.6. ESI-MS m/z, [ M +
H]*. 222.1.

1-(4-FHRE R ) 4K JL-1H-1,2 3-= k| #5(0
A {A , M.P.. 238~240 °C, "H NMR (400 MHz, DM-
SO-d¢, mg/kg) 69.47 (1H, s), 8.47 (2H, d, J =
7.5 Hz), 8.25 (2H, d, J = 7.5 Hz), 7.94 (2H, d,
J=175Hz),7.51 (2H, t, J = 7.5 Hz), 7.40(1H,
t, J = 7.5 Hz).”C NMR (100 MHz, DMSO-d,, mg/
kg) & 147.9, 146.7, 140.8, 129.8, 129.1, 128.6,
125.6, 125.4, 120.4, 119.9. ESI-MS m/z, [ M +
H]": 267.1.

1-(2-HSFEFEIE ) 4R HE-1H-1, 2, 3-= | Hifh
FfK, M.P.. 142 ~ 144 C, 'H NMR (400 MHz,
CDCl,, mg/kg) 88.09 (1H, s), 8.05 (1H, d, J =
8.0 Hz), 7.88 (2H, d, J = 7.2 Hz), 7.78 (1H, t,
J=76Hz),7.68 (1H, t, ] =7.6Hz), 7.64 (1H,
d, J=7.6Hz), 7.45 (2H, t, J = 7.2 Hz), 7.37
(IH, t, J = 7.2 Hz)."C NMR (100 MHz, CDCI,,
mg/kg) 6 148.2, 144.3, 133.8, 130.7, 130.1,
129.7, 128.9, 128.6, 127.7, 125.9, 125.5, 121.0.
ESI-MS m/z, [M + H]". 267.1.

1-(4-FUE T HL ) 4K K- 1H-1,2,3-= M, (%
[E{4&, M.P.. 216~218 °C, "H NMR (400 MHz, DM-
S0-d,, mg/kg) 69.44 (1H, s), 8.19 (2H, d, J =
8.5 Hz), 8.13 (2H, d, J = 8.5 Hz), 7.94 (2H, d,
J=75Hz),7.51 (2H, t, J= 7.5 Hz), 7.40 (1H,
t, J =7.5Hz). ”C NMR (100 MHz, DMSO-d,, mg/
kg) & 147.7, 139.5, 134.3, 129.8, 129.1, 128.5,
125.4, 120.3, 119.8, 118.1, 111.0. ESI-MS m/z,
[M+H]*. 247.1.

1-(4-=F W FE AR I ) 4K Fe-1H-1, 2, 3-= 1,
P E A, M.P. . 244~246 °C, '"H NMR (400 MHz,
DMSO-d,, mg/kg)8 9.44 (1H, s), 8.22 (2H, d,
J =75Hz),8.02 (2H, d, J = 8.0 Hz), 7.96(2H,
d, J=7.0Hz), 7.52 (2H, t, J = 7.0 Hz), 7.41
(1H, t, J = 7.0 Hz).”C NMR (100 MHz, DMSO-
d,, mg/kg) 8 147.6, 139.4, 129.9, 129.0, 128.7,
128.4, 127.2, 125.4, 123.8, 120.4, 119.8. ESI-MS
m/z, [M+ H]": 290.1.

1-(4-JROR I ) -4-ZR F-1H-1,2 ,3-= 1 [ {2 [
&, M.P.. 238~240 °C, '"H NMR (400 MHz, DM-
SO-d¢, mg/kg)d 9.34 (1H, s), 7.94 (4H, d, J =
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8.0 Hz), 7.85 (2H, d, J = 8.5 Hz), 7.51 (2H, t,
J=75Hz), 7.40(1H, t, J = 7.5 Hz). "C NMR
(100 MHz, DMSO-d,, mg/kg) & 147.5, 135.8,
132.9, 130.1, 129.1, 128.4, 125.4, 121.9, 121.4,
119.7. ESI-MS m/z, [M + H]*: 300.0.

1-(4-FI2EFE ) 4R TH-1,2,3-= 1 1 (5[]
&, M.P.. 162 ~ 164 °C, '"H NMR (400 MHz,
CDCl,, mg/kg) 88.16 (1H, s), 7.92(2H, d, J =
7.2 Hz), 7.67 (2H, d, J = 8.0 Hz), 7.46 (2H, t,
J =72Hz),738 (1H, t, J = 7.2 Hz), 7.34 (2H,
d, J = 8.0 Hz), 2.44 (3H s, Ar-CH,). "C NMR
(100 MHz, CDCl,, mg/kg) & 148.2, 138.8, 134.8,
130.3, 130.2, 128.9, 128.3, 125.8, 120.4, 117.6,
21.1. ESI-MS m/z, [M + H]*. 236.1.

1-(4-WAR B R ) 4R - 1H-1,2,3- = [
fEAR, M.P.. 164~166 °C, 'H NMR (400 MHz,
CDCl,, mg/kg) 6 8.12 (1H, s), 7.90 (2H, d, J =
7.6 Hz), 7.68 (2H, d, J = 8.8 Hz), 7.45 (2H, t,
J=72Hz),736 (1H, t, J = 7.2 Hz), 7.02 (2H,
d,J = 8.8 Hz), 3.86 (3H, s, OCH;). "C NMR
(100 MHz, CDCl,, mg/kg) 6 159.8, 148.1, 130.4,
130.3, 128.8, 128.3, 125.8, 122.1, 117.8, 114.7,
55.6. ESI-MS m/z, [M + H]*: 252.1.

A-(2-HFE L) 1R - 1H-1,2,3- = kier
IR Y B, "H NMR (400 MHz, CDCl,, mg/
kg) 6 7.97 (1H, d, J = 7.6 Hz), 7.78 (1H, d, J=
8.0 Hz), 7.72 (2H, d, J = 8.0 Hz), 7.61 (1H, t,
J=17.6Hz),7.47 (3H, m), 7.39 (1H, t, ] = 7.2
Hz).”C NMR (100 MHz, CDCl,, mg/kg) & 148.0
(C), 142.6 (C), 136.4 (C), 132.4 (CH), 130.8
(CH), 129.6 (2xCH), 129.0 (CH), 128.8 (CH),
124.0 (C), 123.9 (CH), 120.8 (CH), 120.3 (2x
CH). ESI-MS m/z, [M +H]": 267.1.

4-(4-FIHERE) 1R T TH-1,2,3-= 1 1 (5[]
&, M.P.. 160 ~ 162 °C, '"H NMR (400 MHz,
CDCl,, mg/kg) 88.16 (1H, s), 7.80 (2H, d, J =
8.4 Hz), 7.78 (2H, d, J = 8.4 Hz), 7.52 (2H, t,
J =8.0Hz),7.44 (1H,t, J = 7.6 Hz), 7.26 (2H,
d, J=8.0Hz), 2.39 (3H, s, Ar-CH;). "C NMR
(100 MHz, CDCl,, mg/kg) & 148.4, 138.2, 137.0,
129.6, 129.5, 128.6, 127.3, 125.7, 120.4, 117.2,
21.2. ESI-MS m/z, [M + H]*. 236.1.

4-(2-HZEHE) -1 OR FE-1H-1,2, 3- = | IR0

1Ak, M.P.. 78 ~80 °C, 'H NMR (400 MHz,
CDCl,, mg/kg) 8 8.09 (1H, s), 7.85-7.81 (3H,
m), 7.56 (2H, t, J = 7.6 Hz), 7.47 (1H, t, J =
7.6 Hz), 7.32-7.31 (3H, m), 2.55 (3H, s,
Ar-CH;). "C NMR (100 MHz, CDCl,, mg/kg)
5 147.8, 137.0, 135.7, 130.9, 129.7, 129.5, 129.0,
128.7, 128.4, 126.1, 120.5, 119.7, 21.4. ESI-MS
m/z, [M+ H]": 236.1.

4-(4-HEA BRI ) 1R FE-1H-1,2,3- =1 [
@EA, M.P.. 119~122 °C, '"H NMR (400 MHz,
CDCl,, mg/kg) 6 8.12 (1H, s), 7.84 (2H, d, J =
8.4 Hz), 7.79 (2H, d, J = 7.6 Hz), 7.54 (2H, t,
J=176Hz),7.45 (1H,t, J = 7.2 Hz), 6.99 (2H,
d, J = 8.4 Hz), 3.8 (3H, s, OCH,).”C NMR
(100 MHz, CDCl,, mg/kg) 6 159.8, 148.3, 137.1,
129.7, 128.7, 127.2, 122.9, 120.5, 116.8, 114.3,
55.3. ESI-MS m/z, [M + H]*. 252.1.

4-(2-HUAR LB ) 12K B 1H-1,2, 3-= k) R
ORI, '"H NMR (400 MHz, CDCl,, mg/
kg) 68.46 (1H, s), 8.44 (1H, dd, J =7.6, 1.6
Hz), 7.81 (2H, d, J = 8.0 Hz), 7.52 (2H, t, J =
7.6 Hz), 7.42 (1H, t, J = 7.6 Hz), 7.34 (1H, dt,
J=288,20Hz), 7.11 (1H, t, J = 7.6 Hz), 7.00
(IH, d, J = 8.4 Hz), 3.96 (3H, s, OCH,). "C
NMR (100 MHz, CDCl,, mg/kg) & 155.7, 143.7,
137.2, 129. 6, 129. 1, 128.4, 127.7, 120.96,
120.89, 120.4, 118.9, 110.7, 55.3. ESI-MS m/z,
[M+H]*": 252.1.

1R 4R B HA1, 2, 3- =0 @ R, M.
P.. 127~129 °C, '"H NMR (400 MHz, CDCl,, mg/
kg) 6 7.83 (2H, d, J= 7.3 Hz), 7.40-7.44 (5H,
m), 7.32-7.36 (3H, m), 5.59 (2H, s, PhCH,-).
“C NMR (100 MHz, CDCl,, mg/kg) & 148.2,
134.7, 130.6, 129.2, 128.9, 128.8, 128.2, 128.1,
125.7, 119.6, 54.2. ESI-MS m/z, [M + H] " 236.2.

1-(4-FEHL) 4-HBE-1H-1,2,3-= Wk | 1 {5, [
&, M.P.. 129 ~ 131 °C, '"H NMR (400 MHz,
CDCl,, mg/kg) 67.82 (2H, d, J= 7.3 Hz), 7.73
(1H, s), 7.41 (2H, t, J= 7.5 Hz), 7.28-7.35
(3H, m), 7.06 (2H, t, J= 8.6 Hz), 5.52 (2H, s,
ArCH,-).” ¢ NMR (100 MHz, CDCl,, mg/kg)
5162.8, 148.3, 130.7, 130.5, 130.0, 128.9, 128.3,
125.7, 119.6, 116.1, 53.4. ESI-MS m/z, [M +
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H]* . 254.2.

1-(4-5U L) 4 5L 1H-1,2,3-= 1 (18
{4, M.P.. 132 ~134 °C, '"H NMR (400 MHz,
CDCl,, mg/kg) 6 7.82 (1H, s), 7.80 (2H, s),
7.64 (2H, d, J= 8.1 Hz), 7.33-7.44 (5H, m),
5.64(2H, s, ArCH,-).”C NMR (100 MHz, CDCI,,
mg/kg) & 148.5, 140.0, 132.9, 130.2, 128.9,
128.5, 128.4, 125.7, 120.0, 118.3, 112.6, 53.4.
ESI-MS m/z, [M + H]"; 261.3.

1-(4-FFEAS L) 48 K- 1H-1,2,3- = (8
44, M.P.. 109 ~111 °C, '"H NMR (400 MHz,
CDCl,, mg/kg) 8 7.74 (1H, s), 7.13-7.35 (9H,
m), 5.45 (2H, s, ArCH,-), 2.28 (3H, s, CH,).
“C NMR (100 MHz, CDCl,, mg/kg) & 133.7, 133.0,
132.7, 132.1, 131.4, 130.2, 129.6, 129.2, 128.6, 126.1,
57.5, 21.6. ESI-MS m/z, [M + H]"; 250.1.

1079 B4 BT H-1, 2, 3-= 0 1 8 [ 4
M.P.; 109~ 111 °C, "H NMR (400 MHz, CDCI,,
mg/kg) 8 7.81-7.84 (2H, m), 7.76 (1H, s), 7.29-
7.45 (3H, m), 5.98-6.14 (1H, m, -CH=), 5.30-
540(2H, m, =CH,), 5.02 (2H, dt, J= 6.1,
1.4 Hz, -CH,-). "C NMR (100 MHz, CDCI,, mg/
kg) 6 147.5, 131.5, 130.7, 128.8, 128.0, 125.5,
123.0, 119.4, 52.3. ESI-MS m/z, [M + H] " 186.2.

1-F -4 R 1H-1,2,3-= M P[RR, M.
P.. 78~79 °C, 'H NMR (400 MHz, CDCI;, mg/kg)
57.87 (2H, d, J= 7.3 Hz), 7.78 (1H, s), 7.46
(2H, t, J= 7.6 Hz), 7.36 (1H, t, J= 7.4 Hz),
4.43 (2H, t, J= 7.2 Hz), 1.98 (2H, quin, J= 7.2
Hz), 1.30-1.38 (10H, m), 0.91 (3H, t, J= 6.7
Hz).”C NMR (100 MHz, CDCl,, mg/kg) & 147.7,
130.8, 128.8, 128.1, 125.7, 119.4, 50.5, 31.7,

s N~

SN N
NaO,S —C;OH Hob— SO,Na

30.4, 29.1, 29.0, 26.5, 22.6, 14.1. ESI-MS m/z,
[M+H]*". 258.2.

1-C -4 2K B 1H-1, 2, 3- =k 7 €5 [ 44k
M.P.; 106 ~108 °C, '"H NMR (400 MHz, CDCI,,
mg/kg) 87.87 (2H, d, J= 7.3 Hz), 7.80 (1H, s),
7.45 (2H, t, J= 7.6 Hz), 7.35 (1H, t, J= 7.4
Hz), 4.50-4.57 (1H m), 2.28-2.31 (2H m), 1.97-
2.00 (2H, m), 1.81-1.85 (2H, m), 1.46-1.58
(2H, m), 1.29-1.40 (2H, m). "C NMR (100 MHz,
CDCl,, mg/kg) & 147.3, 130.9, 128.8, 128.0,
125.7, 117.3, 60.2, 33.6, 25.2. ESI-MS m/z, [M +
H]* . 229.2.

1-BR IR -4 B L H-1, 2, 3= B 5% 4 0[]
M.P.: 69~71 °C, '"H NMR (400 MHz, CDCl,, mg/
kg) 67.86 (2H, d, J= 7.2 Hz), 7.80 (1H, s),
7.44 (2H, t, J= 7.6 Hz), 7.33-7.37 (1H, m),
4.96-5.03 (1H, m), 2.27-2.35 (2H, m), 2.08-2.16
(2H, m), 1.90-2.00 (2H, m), 1.75-1.85 (2H,
m).”C NMR (100 MHz, CDCl,, mg/kg) & 147.6,
130.7, 128.9, 128.1, 125.7, 118.2, 62.0, 33.4,
24.1. ESI-MS m/z, [M + H]*: 215.1.

2 BRIt

FATIR L 8 2 K 5 1 Salen 2514 NN -
X -5-f RGN -2- 2 H IR R ) 4 -N N - I 2
Jhie 5 0 S A7 A ) S TC S P A ALK L D5 R
% il C—H AL R B A P LA S AR 3 1Y
JE A A B K P Salen-Pd e & ALK iy C—
CBIREN > AR KIE P Salen fEALTIAF S
Ak, X BIRATIE LUAL G I B =R G s i A i
BUF, B AE B K Salen-Cu (11) BE & #fiE4L
IR AP —H ik =45 click [ .

N N
~
~Cu
NaO,S o o SO,Na

B 1 K Salen 28U B HAR LA 90 2546

Fig.1 The structure of water soluble Salen and its copper (II) complex

N T BRI A TR UM LR BB AR R
— BTk A ROV R ORL AR, FRATT S LI | R
LGB FACAIRY, 739075 55350 | AR ]

T OS] | RN I R A B A L T
NEPERERISE M, H H PRI R A B AR B A%
1, a5 1.
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Table 1 The reaction condition for click reaction
N=N
@ Cu(Cl0,),/Salen/sodium ascorbate . N\@
1 4+ NaN; + @{ > @/K/
solvent/heating or microwave
Cu(ClO,), Conventional heating Microwave irradiation
Entry Solvent T/°C
/%" Time/h Yield/ % Time/min Yield/ %
1 2.5 DMF 70 10 26" 15 32"
2 2.5 CH,CN 70 10 12° 15 15
3 2.5 EtOH 70 10 15" 15 31’
4 2.5 dioxane 70 10 17" 15 20
5 2.5 DMF-H,0° 70 6 99 8 98
6 2.5 CH,CN-H,0° 70 6 93 8 90
7 2.5 EtOH-H,0° 70 6 91 8 94
8 2.5 dioxane-H, 0" 70 6 90 8 94
9 2.5 H,0 70 5 90 6 85
10 2.5 H,0 70 6 99 8 99
1 2.5 H,0 60 12 32" 15 55"
12 2.5 H,0 60 8 86 10 93
13 2.5 H,0 50 10 74 15 81
14 3.5 H,0 70 5 99 6 99
15 2.0 H,0 70 6 94 8 95
16 1.5 H,0 70 6 79 8 84
17 1.0 H,0 70 6 60 8 63

a: The molar percentage of copper salt to substrate; b: The yield was calculated by the result of GC analysis; c: The ratio of or-

ganic solvent with water is 1 : 1; d: The coupling reaction was carried out in the absence of water soluble Salen.

R MR ER, SEGMBRAMIL, i
e B P25 — TR B =414 click RV BR T
e, GBI, W 6~8 h SE MR
N, TERGHAE BT, 6~8 min BEAESE AL i 26
AHLRT, T R AL G P, 3 02 S #4
B, P —HIE 1Y click SOV ACRAR 25, ik 22
el T &R AW AE T A PILE N, K
Salen-Cu 754 LI 7 A (1475 A P AR 22 1 A 24
A PER 5K 1 LIRS YIRS, 72 PR
PALT, ORARTE 90% DL |, FEZEPF SR
PB4 P8 e A 500 40 RE AR 47 L 3% T 3R 5 4 9

e, ERIZUEPE T, A A TR SR
I TR AR, AR AR R, R
ARG 2, Hitk, OTLIAKCHER, 5T
LAl S5 AR X SR sE . 2 R N AR R A K
P Salen fAERS, AL —HR LY click S b fENE &
Az, BB (Entry 11), 75 1% 58 i # 5C
T, 70 CFHEFE 12 h, WORIUHN 32%, ik
S 15 min, WK 55%. X ULHKIE M Salen 5
Cu JEJRHBC & W e, HAt AL I P 22 47 T 5ok 114 4
. F 1 (Enny 12-13) B8R R, SEEKT
70 CHF, S0 BE WY R B, 2 S i R R
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50 CHf, 15507 A 10 h AN 15 min,
RN 74% R 81%. 7 4h, 44 AL 57 21K
TIRWIM 2.5% , RV #EER S TRE(R 1, Entry
15-17 ). PAsb FRAT 8 £ K i 5n L B B
70 °C, ML 5 R BE IR E 43 BUR 2.5% , VB

RN A, ZBEMORIT Y | Kb | &2 LE =
WL — LI click KB,

RRAEE 22 09 I 45, FRATT 5 48 T U A A
Y. AR S S R A = A PP — ik
click S, HA5HR I 2.

R 2 MEFTEW., NaN,, EZRITEM=HAHH click &Lz
Table 2 The click reactions of aryl iodide, NaN; and aryl acetylene

N=N

2 R?  Cu(Cl0,),/Salen/sodium ascorbate \ B
SR - i oAty
R \= — T Z

solvent, heating or microwave

Conventional heating Microwave irradiation

Entry R R’

Time/h Yield/% Time/min Yield/%
1 H H 6 99 8 99
2 4-NO, H 6 91 8 92
3 2-NO, H 8 85 12 87
4 4-CN H 6 92 8 92
5 4-CF, H 6 89 8 90
6 4-Br H 6 93 8 92
7 4-CH, H 6 98 8 99
8 4-OCH, H 6 95 8 97
9 H 2-NO, 7 85 12 86
10 H 2-CH, 7 90 12 91
11 H 2-0CH, 7 88 12 89
12 H 4-CH, 6 99 8 99
13 H 4-OCH, 6 96 8 97

2 MEER IR, BT HL - R0% X = 4053
1 click AT — € BIFE M, BUORFIOR S8 & F
W PR AT ) B 5 F R AT 1Y, R A (] ) 52 vz B
(ST o a3 [ G 12 D1 i = i ey @ A [ 51 B VA AL
TR, YBUREARTE] , RO B B 5 XS
BRIER AR L, AETE AR A B R R, 287 BAR
JE A B R AR SRAG T X7 BRI 1 W%, 53 4,
UXHRBUEAE RPN, 25 LC-MS K, 7= b Kk
PR1-(4-JR I 4R e H-— e %A KB 1-(4-
PRI ) 4R Fe-TH-— | XA B, 7 Tk B 10 4%
T, WARTTREARES SiX A =4 WP —Mikn
click s h.

Z b TN AR A A K B P Salen-Cu i
BYMEAL =5y 2L — BT click RN AR, 3K

It — 55 7 HAb i AU 5 Ok | SR
KA =253 2L — 57 click JOnE, 454 ILER 3.

TEFT 2R AU, A SRR G Bt
SRR X, 7 e g Ak 5 0 T 2 e AUk
TEARTRI Y SCRE A5 P, R B e o T b 2 e AR,
TR e ) e A FR e ket 14 S 7 28R T S e 4 7 £
HEER AR, e R U, BEE AR Tk
KAy, XU EERE T, B/ NIRRT 30 K ).
R R ) A R ) R RO X S B A — RE Y R
Wi, W F T R AU SR W, HE R I AR AR T 4 v
TP HUCHYRY). w20 O A s, SO
W PEASERUA T > Br > CL. 3 3 LR RoR, e
VR BN AT T, BV S 3% PEAR X B AR A B
R, WRESRIF AR IR,
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x3 KR, EZHRURBRUM=HS click K5
Table 3 The click reaction of alkyl halides with phenyl acetylene and NaN,

=N
RNK 4NN, 4 = Cu(Cl0,),/Salen/sodium ascorbate - R'vl\‘IN P
C water, heating or microwave
Conventional heating Microwave irradiation
Entry R' X
Time/h Yield/ % Time/min Yield/ %
1 Ph Cl 6 99 8 99
2 Ph Br 5 99 6 99
3 4-F-Ph Cl 6 93 8 95
4 4-CN-Ph Cl 6 94 8 96
5 4-Me-Ph Cl 6 98 8 99
6 Vinyl Br 6 98 6 99
7 AR Br 10 80 15 82
7
8 A I 6 90 8 92
9 ///“\\v//’j?i Br 8 85 12 88
10 Q%— Br 8 79 12 84
11 g::ii;rﬁg" Br 8 85 12 90
SR —Rhag | R0, TRERY R, Rk ks

3 it

W —FhK A PE Salen (N, N -3 ( -5-Bif iR 4h-2-%
FEH L) 45N N - 3R 2, ) v R A R
A= B A BC A I FE A G0 i A R i At
XML =5y WA — Bk click L. SE50 0 d 2
B, T B 5 20 click RV ZFEIH T &5t K
Vst Salen 54 I% BRI LA 90 0 4 b0 028 5 T AR
N AR . X TR N AT A, AR, RS
B R HATAE ) T K B = 253 A — BRI B click
S, TCVe AL G N PR A 2 S A=, %
AL IR R AR LB P S A A TG M, A E A GEm
PR, Aol (i 0 A S IO e B T A R A S K
B Y R LN PSR AW SN = & < e N Y <
SIS BRI click IR, BRAG T ARG ISR, X
R LK R | et i = 4153 P — B 12 click

(K JETT 1), A AR 25 Rl B4 L R
SE
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Microwave-assisted Two Step One-Potclick Reactions in Water
Catalyzed by Made in Situ Water-Soluble Salen-Cu( II) Complex

SUN Bin~*, WANG Jiang-lin
(College of Environment and Resources, Chongqing Technology and Business University ,
Chongqing 400067, China)

Abstract: A water-soluble Salen-Cu(II) complex was made in situ with the mixture of N, N’ -bis[ ( 5-sulfonato-2-

hydroxy ) benzyl | -N, N’ -dimethyl-ethane-1,2-diamine and copper perchlorate in water. This complex was used as

catalyst for microwave-assisted two step one-potclick reaction in water. Under the optimal reaction condition, the

two step one-pot click reaction of iodobenzene and its derivatives, sodium azide, and phenyl acetylene, and the

three component click reaction of halohydrocarbon, sodiumazide, and phenyl acetylene were investigated. It was

found that under the optimal reaction condition, the yield in both click reaction was from good to excellent.

Comparing with the same reaction under conventional heating mode, the microwave-assisted reaction showed high

efficiency.

Key words: microwave-assisted ; water-soluble Salen; copper (II) complex; catalysis; click reaction



