K L F Univ. Chem. 2023, 38 (4), 177183 177

AT doi: 10.3866/PKU.DXHX202211054 www.dxhx.pku.edu.cn

FrEda I B3R AL
KHW, B, KN, EM RS, R, M

EHRAFUFFIE, K& 130012

WE: LA O R SRR AT 2t TR RMIE 725, 24tk TREMEAMS AL A E, X
FAEA R I A . RS AT AL A I B, AN T T AR BURRHIN R A 2r Al 2 SRR IS T A AL
P2 R S0 2 AT BRI AL T 5 DL SR A 2 2 R DU AE T 28 O w] MU O VP TC R IEAL T, 30%id S LK
WBTE R, 2a, JRT AP, RATBIRE B A A T T & T B SR S AR BAR 7 1, 2-F7 5 A
WEMY . RGN GRA AN IR FEA B, N5 27 A0 o RN B S B b 5 40 55 MO0 AR AR BEAR AR RS i
WAL T LA . BRSSO I K M7 R BER 2 5] 5 S S &, ERIPLERIR . $R M52 51 D 1E
Fs [RIBS I ) S A4 i T 4. ATRRERIA NG, ST 2 SRR R 145 o FKS B HRFF £ i o

SR ORI BELE, FER. AHLA R
HEAKT. G64; 06

Green Epoxidation of Limonene

Mingyu Zhang, Jiatong Lv, Haibo Zhang, Bo Wang, Zhiguang Song ", Wanchun Zhu, Yupeng Guo
College of Chemistry, Jilin University, Changchun 130012, China.

Abstract: Today, more attention is paid to the production of fine chemicals from sustainable raw materials via atom
efficient, safe, and energy-efficient processes in modern organic synthesis. Teaching these “green” concepts also
becomes a central task in chemistry education. Herein, we introduce our efforts for developing a series of teaching
experiments on the chemistry of renewable substances from biomass and providing an organic chemistry module on
the catalytic green epoxidation of limonene. Limonene is a monoterpene isolated from orange peels, and its 1,2-
epoxide is found to copolymerize with COz2 leading to a high-performance biodegradable polymer. In our design, with
30% H20:2 as a safe and atom efficient oxidant, and recyclable tetrabutylammonium polyphosphotungstate as a phase
transfer catalyst, limonene is efficiently oxidized to its 1,2-epoxide in a regioselective fashion. This experiment not only
boosts the students’ enthusiasm toward learning a structural based activity in electrophilic addition of alkenes along
with "H NMR and GC directed structural analysis, but also encourages students toward creative thinking and research
in green and sustainable chemistry by demonstrating the potential of this epoxidation method on industrial production
of biodegradable materials.
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