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Experimental

All reagents were commercially available and used without further purification. X-Ray
diffraction (XRD) spectra was obtained on a Bruker D2 Phaser X-ray diffractometer. FT-IR
spectroscopy was performed using a Shimadzu Ir Affinity-1. Dynamic light Scattering (DLS) were
measured with a Malvern Zetasizer ZSP at 25 °C in DMF, which was analyzed using a cumlant
method.

Preparation of DMF-stabilized Cu NPs.!

The DMF-stabilized Cu NPs was prepared according to the reported method.! DMEF (50
mL) was added to a 300 mL three necked round bottom flask, and the solution was preheated to
140 °C (% 2 °C) and stirred 1300 to 1500 rpm for 5 min. Then the 0.1 M CuCl, aq. was added to the
hot DMF, which allowed to react for 8 h on stirring (1500 rpm) at 140 °C (£ 2 °C).

Compound 3a% 3b® 3¢, 3d*, 3e°, 3f° 3g’, 3h®, 3i°, 3j'° is known compound and reported

previously.
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Fig. S1. XRD spectrum of DMF-stabilized Cu NPs.
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Fig. S2. FT-IR spectra of (a) free DMF (red) and the DMF-stabilized Cu NPs (blue); (b) A mixture
of the Cu NPs, PPhs, 1a, 2a, and K,COs before the reaction began (under the condition of entry 2,
Table 1); (c) A mixture of the Cu NPs, PPh;, 1a, 2a, and K,COj after the reaction finished (under the
condition of entry 2, Table 1). (d) A mixture of the Cu NPs, bpy, 1a, 2a, and K,CO3 after the reaction
finished (under the condition of entry 6, Table 1) (e) A mixture of the Cu NPs, PCys, 1a, 2a, and
K2COj after the reaction finished (under the condition of entry 4, Table 1) .
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Fig. S3. TG-DTA spectra of the DMF-stabilized Cu NPs
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a) DMF-stabilized Cu NPs (100 mM, 25°C)
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b) After the reaction under the conditions of entry 2, Table 1 (1 mM, 25°C).
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c) After the reaction under the conditions of entry 6, Table 1 (1 mM, 25°C).
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Fig. S4. Particle size distribution by DLS analysis (a) DMF-stabilized Cu NPs and (b) after the

reaction using PPhjs as stabilizer; (c) after the reaction using bpy as stabilizer.
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Fig. S5. (a) TEM image (bar scale = 10 nm) and (b) particle size distribution after reaction without

PPh; (under the conditions of entry 1, Table 1).
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Fig. S6. Time-yield curve for the formation of 3a under the conditions as entry 2, Table 1.
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Fig. S7. A plausible reaction mechanism of Cu NPs catalyzed Sonogashira coupling.'!

Reference

1 Y. Isomura, T. Narushima, H. Kawasaki, T. Yonezawa and Y. Obora, Chem.
Commun., 2012, 48, 3784-3786.

2 M. B. Thathagar and G. Rothenberg, Org. Biomol. Chem., 2006, 4, 111-115.

3 T. Suzuka, Y. Okada, K. Ooshiro and Y. Uozumi, Tetrahedron, 2010, 66,
1064-1069.

4 A.R. Katritzky, A. A. A. Abdel-Fattah and M. Wang, J. Org. Chem., 2002, 67,
7526-7529.

5 C.-H. Lin, Y.-J. Wang and C.-F. Lee, Eur. J. Org. Chem., 2010, 23, 4368-4371.

6 R.Najman, J. K. Cho, A. F. Coffey, J. W. Devies and M. Bradley, Chem.
Commun., 2007, 5031-5033.

7 U. S. Serensen and E. Pombo-Villar, Tetrahedron, 2005, 61, 2697-2703.

8 C.W. D. Gallop, M.-T. Chen and O. Navarro, Org. Lett., 2014, 16, 3724-3727.

9 M. Bandini, R. Luque, V. Budarin and D. J. Macquarrie, Tetrahedron, 2005, 61,
9860-9868.

10L. Wang and P. Li, Synth. Commun., 2003, 33, 3679-3685.

11 M. B. Thathagar, J. Beckers and G. Rothenberg, Green Chem. 2004, 6, 215-218.

S9



3a

16°¢

00°¢

~

10.0

— 00070

1172
STE"L
zeeL
vze L
62€ L
o152
/- 025" L
N-22572
\-625"L
\-2eG° L
- yeg-,
Wmmm.»

ovs L

il

Il

— LSE"68

|- vzz-sz1
|~ oze 81

90€-821
N\-995-T€1

S10



3b

[ol0 B > —

2279
T2°e

PPM

[0]

—000°0

—2c157°¢

V9T L
S.T°L
vic L
€ecec L
v6C L
€ceL

n 6€€°L

N cseE" L
S8y L
v0S™ L
GeS L
ovs L
S L

10

PP

L i ‘

50

Il

al

—L,¢lL 0¢

T—80€°88
T—¥0E"E6

ﬁﬁm&ﬁ
005 "€21
0557621
- ¥€1°821
- 1927821
/—G1e°821
\- 967821
/R@dﬁ
TEV 621
TV TET
S6.°TET
SYT OVl

S11



3c

00°¢

S ppg———

1Tz

PPM

—6¢2€°¢

A
(0159 A
96T L
vic L
veeTL
80€°L
vee L
LvE™L
vseTL
11672
vesTL
6257 L

—— N S~——

PPN

I

[ T-S8T°T¢

Il

|~ ¥00°68
[-8£5768

700" €21
6TE €21
| Y1821
\Hﬁom.mmﬂ

/- /827821
ﬂwmm@.wma
9217621
1¥S7TET
|2 /‘me.NmH
a |“gs67s81

il

S12



3d

00~

€

PPM

I

5

7.5

10

—6S¢°¢

6€07 L
65071
Tece L

LECL

PRANA
oveE" L
gL
LEVL

FEM

S,

Il

— 19V " T¢

|- 689788
-8£5768

veT"0CT
\\ﬁmﬁ.mma
\\mNo.wNH
\Hhhm.mma
8207621
[412m%A)
/\oom.ﬁma

9€E€"8ET

L L

1

S13



MeO

3e

wn

00°¢

S6°T

PPM

7.5

10

—G8L°¢€

Sv8°9
\%m.@
V62" L

€Te" L
(051723
69177 L
961" L
vis7L

PPM
T

Ll

T— 02 SS

4~ceo 88

- 29€768

|- ove eT1

T—T62°ST1

| -8es-€21
| -968°221
W 1927821
/ S6€°TET

900° €€

T— 0957651

S14



F3C

3f

v6°S

e R —

5.0

10.0

rs9zL
Fese L
-T82°2
- Lvv L
Sy L
TV L
vy L
-Tiv7L
\— 687" L
0152
02572
2rsTL

PPM

T
100

T
200

.

f

3
-
-
-
-
-

-

[—

o
\
L
L
L
L
-
L
L

GS6°/8
ov.- 16
L/87°61
9vS cc
¥6S°¢c
881°G¢
9¢e-S¢
¥9¢°G¢
c0Ee"S¢
607 L¢c
vit Lc
000°8¢
6EV 8¢
118°8¢
€LE76¢
L697°6¢
¢co-og
9€e"0¢
8¢L7°1¢€
G8.L°1¢€

S15



_

PPM

7.5

10

PPM

50

— Lc6°G8
— ¥29°¢6

|~ 9€v 021
/- 98v-221
N-€T0"€21
\- St 8zt
/‘oow.wma

v29°TET
607" 8ET
- GGG 8YT
N-evzrza1

S16



PPM

r G66°9
90072
[ 8T0°L
© Sl27 L

r 62€°L
GeE"L

LYE™L
VASIoNVA

- J L 89€"/

49 00°T 0.E7L
mﬁowN{ [IJ Mo Ve L

T0S" L L3

9052 ~

s A=A L
__ 9¢S7 L

10.0

Il

AL L

—€65°¢8

— L00° €6

6/87¢cl
18c¢-€ct
607221
8v¢ /el
65€°8¢1
L0v°8¢1
96€°1€T
G88°IET

3h

S17



90072
€107 L
8T0° L
0€0" L
€07 L
o0~ L
9v0~ L
2507 L

950" L
8ze"L
£ee"L
e L
Ve~ L
98y L

\qu#

/-005" 2

\-s05°2

\-60G" 2L

8152

Tmm#

b Les L
6257 L

el

|~ 06¢°88
-€50°68

ovS~S11
6G.°GT1
+— Ve 6TI
T—160°€CT

SvE"8¢CT
Mmmwm.wNH

8557 TET
9ev el
ceseel

Ll

+—85¢°191
T~L8L7€91

S18



NOct

PPM

00" €

YT —=

=5I.C

PPV

L \Hm.m.w.m

\ 6EV 6T
L 4/9697¢c
\mmh.wm
«—T1.6°8¢

Il

[ T—<¢95708

[ T 48v°06

8 YYT b2l
1 6ev- 12T
F 2217821
N 6vs TET

S19



