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Table 1 Effects of different base and temperature

—N
=
=\ Cul,Lys-GO ©/N\)

H —_—

DMSO, Base
Entry Base Temperature /°C Yield/%*
1 KOH 100 92
2 NaOH 100 93
3 LiOH 100 62
4 K,CO, 100 8
5 Na, CO, 100 6
6 NaOH 90 80
7 NaOH 80 62
8 NaOH 70 48
9 NaOH 90 85"
10 KOH 100 88°

a. Reaction conditions: iodobenzene (1 mmol), imidazole (1.2 mmol), Cul (0.05 mmol), Lys-GO (10 mg),
base (2 mmol), DMSO (2 mL), t=24 h, GC yield; b. in the absence of Lys-GO; c. Lys-GO-Cul.
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Fig. 1 XPS spectra of Lys-GO and Lys-GO-Cul
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Table 2 C—N coupling reactions of different N-heterocycles with various aryl halides
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Reaction conditions; aryl halides (1 mmol) ,Het-NH,( 1.2 mmol) , NaOH (2 mmol) , Cul (0.05 mmol) ,
Lys-GO (10 mg), DMSO (2 mL), t=24 h, T=100 °C, isolated yield.
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Fig. 2 Recyclability of Lys-GO/Cul

3 B4

FRATH A T — P T RRAE i A 22065 15 (A4 Y
R e E AR TRV i R ME &
Yoy N-J73eAE RONE. X% A AL S L 2% PR AT T AR
e, TR, T8 2K K A7 R E IR
EY, AR AERL EICR. A, xIE R A
TER ARG ARE D SRR T8, Mok T AR A
Yyoy BRI, JF HRCORIE RESE IR .

SE Lk

[1] Coralie K, Till O. Modular synthesis of tetrasubstituted
imidazoles and trisubstituted oxazoles by aldimine cross-
coupling[ J]. Chem-Eur J, 2009, 15(4) . 843-845.

[2] Sho-Hei F, Ryosuke Y, Takayuki M, et al. Ligand-di-
rected acyl imidazole chemistry for labeling of membrane-
bound proteins on live cells. [J]. J Am Chem Soc.
2012, 134(9) : 3961-3964.

[3] Boswell M, Yeung F, Wolf C. Copper-catalyzed C—N
bond formation with N-heterocycles and aryl halides[ J].
Synleit, 2012, 23(08) . 1240-1244.

[4] Debasish K, Sukalyan B, Nirmalya M, et al. Heteroge-

(5]

(6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

neous Cu-II-catalysed solvent-controlled selective N-ary-
lation of cyclic amides and amines with bromo-iodoarenes
[J]. Chem Eur J, 2013, 19(46) ; 15759-15768.
Doherty G A, Elmore S W, Hasvold L. A, et al. Apopto-
sis-inducing agents for the treatment of cancer and im-
mune and autoimmune diseases: US[ P ], US8343967
B2. 2013.

Zhang Yan-ping ( 5k i) , Jia Mei-lin (B 3E4k) , Bao
Yong-sheng( £ 7k i) , et al. The research of C—N cou-
pling of catalyst obtained from CuZnAl hydrotalcite pre-
cursors. PAZIKIE A CuZnAl Ay Rij 90 14 1 25 11 i Ak 51
Xf C—N 32 SIS N R PEREREFE [T 1. T Mol Catal
(China) 43744k, 2015, 29(4) . 315-322.

F Ullmann, Weinschenk, Arthur. Ueber eine condensa-
tion von aceton mit harnstoff [ J]. Berichte Der Deutschen
Chem Gesell, 1901, 34(2) . 2185-2187.

Choudary B M, Chidara S, Kantam M L, et al. Design
and evolution of copper apatite catalysts for N-arylation of
heterocycles with chloro- and fluoroarenes [ J]. J Am
Chem Soc, 2005, 127(28) : 9948-9849.

Florian M, Marc T. Catalytic C—C, C—N, and C—O
Ullmann-type coupling reactions [ J]. Angew Chem Int
Ed, 2009, 48(38) : 6954-6971.

Lv X, Bao W L. A B-Keto Ester as a novel, efficient,
and versatile ligand for copper(1)-catalyzed C—N, C—
0, and C—S coupling reactions [ J]. J Org Chem,
2007, 72(36) . 3863-3867.

Xiaolong Q 1, Zhou L, Jiang X, et al. Montmorillonite-
supported copper (1) for catalyzing N-arylation of nitrogen
heterocycles[ J]. Chin J Catal, 2012, 33 (11/12):
1877-1882.

Soltani R M N, Somayeh B, Mahdi D M, et al. Copper
nanoparticle-doped silica cuprous sulfate as a highly effi-
cient and reusable heterogeneous catalysis for n-arylation
of nucleobases and N-heterocyclic compounds[J]. Syn-
thesis, 2011, 51(23) : 3915-3924.

Altman R A, Koval E D, Buchwald S L. Copper-cata-
lyzed N-arylation of imidazoles and benzimidazoles. [J].
J Org Chem, 2007, 72(51) : 6190-6199.

Antilla J C, Baskin J M, Barder T E, et al. Copper-di-
amine-catalyzed N-arylation of pyrroles, pyrazoles, in-
dazoles, imidazoles, and triazoles [ J]. J Org Chem,
2004, 69(17) . 5578-5587.

Liang L, Li Z, Zhou X. Pyridine N-oxides as ligands in
Cu-catalyzed N-arylation of imidazoles in water. [J].
Org Leit, 2009, 11(15) : 3294-3297.

Yi W, Zhiging W, Lixia W, et al. A simple and effi-



104 I 530 %
cient catalytic system for N-arylation of imidazoles in wa- proline catalyst for the direct asymmetric aldol reaction u-
ter [J]. Chem-Eur J, 2009, 15(36) ;: 8971-8974. sing graphene oxide as support [ J]. J Catal, 2013, 298
[17] Xu, Man H, Lin Q, et al. Recent progress in copper (2) . 138-147.
catalyzed carbon-hetero cross-coupling reactions [ J . [21] Huang Q, Zhou L, Jiang X, et al. Synthesis of copper
Chin J Org Chem, 2010, 30(1) . 9-22. graphene materials functionalized by amino acids and
[18] Yan]J M, Wang Z L., Wang H L, et al. Rapid and ener- their catalytic applications [ J]. Acs Appl Mat Inter,
gy-efficient synthesis of a graphene - CuCo hybrid as a 2014, 6(16) ; 13502-13509.
high performance catalyst [ J]. J Mater Chem, 2012, 22 [22] Song X, Ma Y, Wang C, et al. Effects of protonation,
(22) . 10990-10993. hydrogen bonding, and photodamaging on x-ray spectros-
[19] Gao W, Alemany L. B, Ci L, et al. New insights into the copy of the amine terminal group in aminothiolate mono-
structure and reduction of graphite oxide [ J]. Nature layers [J]. J Phys Chem C, 2012, 116 (23) . 12649 -
Chem, 2009, 1(5) : 403-408. 12654.
[20] Tan R, Li C, Luo J, et al. An effective heterogeneous 1-

Lysine-Graphene Oxide as a Heterogeneous Ligand

Applied in Cul-catalyzed C—N Coupling Reaction

YANG Qin', ZHOU Juan®, YIN Meng-yun', LANG Wen-cheng', ZHOU Li-mei'*

(1. Chemical Synthesis and Pollution Conirol Key Laboratory of Sichuan Province, College of Chemistry

and Chemical Engineering, China West Normal University, Nanchong 637002, China;
2. China National Chemical Corporation, Beijing 100080, China)

Abstract: A graphene hydrid material ( Lys-GO) was prepared by L-lysine grafted on the graphene oxide. The Lys-

GO materials can be used as heterogeneous ligands for Cul catalyzed C—N coupling reactions. The effects of base

and temperature on the reaction were investigated. The desired products were obtained with good yields at 100 °C

under N, atmosphere with KOH as base. Additionally, this catalyst system resolved the problem which homogeneous

catalysts are difficult to be separated from the reaction product and recycled, which reduced the cost of catalyst and

the release of environment pollutions.

Key words: graphene; heterogeneous ligand; C—N coupling



