PN A

Univ. Chem. 2024, 39 (5), 44

AT doi: 10.3866/PKU.DXHX202309092 www.dxhx.pku.edu.cn

He T 3L PRI BN B Cu () E AL iz & B E BT ER XU Cu(l) Bi &4

g&ikiﬁ’ %%m%’ ﬁ%ﬂz—zﬁé’ %/J\Eﬁf%’ E&MM; %%*@*’ ﬂ%z):g*
WA R AFEAMI, LFE FF 030801

TE: BT ISR P 8 Z SUZARE & W& BRI S8, S8 T i i & R Cu (1) S A P B AT R R B D o ARSI AT
P2 B8 RN IR P RS AC SR Y A, B0t 1 7 2% B 2k J B b R IRC A, RIDIE T 2 A BDUAR S 8 ) B 2 — AN SR AZ I Bk
MiE-EIR M . I8 AL SR HE A WAL 2 vh R SE IR SN R8T, A 55 S84 1 ) Cu (1)K A fi S A R IR HIE 1) 55
AV Jf (A5 FBR)ZE K 5 [R) IS ) P A SRl 1 B S A1 FH R S8 1 RO BBk P oz 41 L T A 52 O SR RS Cu(DEE & . N
N A R SRS O A, AR SERRE B T B RAE R LR E LK Cu(1)EC 4 R S O A IR A E SR
ASEIG P S B B R BE AR AL S RN RIR, SUARBLECHT IR ART FURCR, ROM R AR AT, SRR B, HEL
PROF . WO, REA R R NG LR BRIE SRS, BRI A VLA R BOAL A R AE

KA WA P8 M0 FULEFUR L T4
HE5T: G64: 04

Synthesis of Chlorine-Bridged Binuclear Cu(l) Complexes Based on
Conjugation-Driven Cu(ll) Oxidized Secondary Amines

Yongpo Zhang, Xinfeng Li, Yafei Song, Mengyao Sun, Congcong Yin, Chunyan Gao *, Jinzhong Zhao *
Department of Basic Science, Shanxi Agricultural University, Jinzhong 030801, Shanxi Province, China.

Abstract: There is a dearth of experiments on the synthesis of binuclear bridging complexes in current experimental
textbooks, and limited knowledge exists regarding secondary amine synthesis and Cu(ll) oxidation. In this study,
drawing from the foundational reactions in organic chemistry theory, two routes were devised to synthesize the target
secondary amine ligand. Route 1 is predicated on nucleophilic substitution reactions, while Route 2 involves
nucleophilic addition condensation and reduction. Leveraging the principles of coordination chemistry and the
conjugated drive effect in organic chemistry, Cu(ll), with its weak oxidizing properties, oxidized secondary amines into
conjugated aromatic imines (Schiff base) structures. Concurrently, the coordination of Schiff base and the bridging
coordination of chloride ions were harnessed to form stable chlorine-bridged binuclear Cu(l) complexes. To suit the
experimental teaching conditions in tertiary institutions, a straightforward operational set-up was designed to visually
illustrate the identification of copper ion valence states in Cu(l) complexes. The experimental principles herein
encompass not only fundamental chemical reaction knowledge but also embody the latest scientific research findings.
With mild reaction conditions, intuitive experimental observations, good reproducibility, and high yields, this experiment
effectively enhances students’ comprehensive experimental operation skills and cultivates their abilities in organic
synthesis and coordination chemistry.
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