CIESC Journal, XXXX, XX(XX): 1-14 AL T2 XXXXAE 2B XX B 26 XX | www.hgxb.com.cn

é?:ﬁi'—?"%i’l? % DOI: 10.11949/0438-1157.

333333335353325353%

ARRZEFEELRTHEXNREREBR R ELTEY

(FER BT RS ST AR, Jeib A S AU R E R A=, |4 )M 510640)

TEE . XHRILEER R A — B PUAAL . PUoe . UM Bbi 48 SRS AR s 1k 1) s BRI A2 o
TN TEZ . &, BAKEYEME S, A7, ZXUaY FEE T E T RS A KL
Knoevenagel 4i & 1 Pekin SOV, DL BEF 0T A I RAOR T R Sl A Bo B oy v i 2 il 4, WAk, IR
HHERE W DRk, RTINS . RELER T (= BHIE fb 27 5 X 72 i R R R B AT AR i 18,
IR B R AT T B B4, HEMR TR, 6. NERELH . BT RIEERFMIER P AR E
I 3% 5 1) B ) R R RV R S AT AR vk, DL OGRS RVRE TR S CHAATT AR W 5 28 1 e R R AL S W . ZE R
Bt b, XX 3 I PRRE R B AT 2 0 23 €00 i 8 Y T ) B AR S50 RN T R S 005 1) DGR AR Ty [l iE AT T B AH CHIFAY
AL AR T R R A2 T A S (i A PR AL 4

EHER . WREENAERR; ARETE; WERERET; SOkl

FESES: 06255 MHERFRETS: A

XEHS: 0438-1157 (XXXX) XX-0001-14

Selective depolymerization of lignin to p—coumaric acid and its derivatives
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South China University of Technology, Guangzhou 510640, Guangdong, China)

Abstract: p—Coumaric acid (pCA) and its derivatives have been widely used in the pharmaceutical, food, cosmetic,
and bio—based material industries as efficient antioxidant, anti—inflammatory, antitumor, and ultraviolet—absorbing
bioactivities. Currently, these compounds are primarily achieved via the Knoevenagel condensation or Perkin
reaction through a conventional petrochemical route. Alternatively, selective cleavage of the ester—containing
fragments in herbaceous lignin also contribute to the production of pCA and its derivateds. Obviously, the latter is
more popular because of the goal of "Carbon peaking and Carbon neutrality". Herein, a comprehensive overview was
provided on the significance of pCA and its derivatives as high-value-added chemicals. The state—of—the—art
approaches for obtaining these chemicals were also summarized. Particularly, the methods for selective cleavage of
the ester—containing fraction of lignin using various catalytic systems (e. g., acids, bases, supported catalysts, and
ionic liquids), and on the process intensification strategies were extensively emphasized. Furthermore, the potential
technical bottlenecks and the key technological directions that have a great potential for leading to breakthroughs in
the green synthesis of pCA and its derivates were also proposed. Therefore, the present work would provide a

valuable insight for producing lignin—based biochemicals.
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Fig. 2 Industrial applications of p—hydroxycinnamate and its esters
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Fig. 3 Synthesis of p~hydroxycinnamic acid via the

Knoevenagel condensation of aldehydes and malonic acid™
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Fig. 4 Preparation of p—hydroxycinnamic acid and its derivatives via the Knoevenagel condensation of aromatic aldehydes and

malonic acid®”
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Fig. 5 Preparation of p—hydroxycinnamic acid via the Pekin reaction using p—hydroxybenzaldehyde and acetic anhydride
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(a) Schematic structure of the herbaceous lignin
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Fig. 6 Mechanism for the alkali—catalyzed selective cleavage of lignin™®
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Fig. 8 Selective cleavage of lignin catalyzed by Lewis acids to produce p—hydroxycinnamic acid and its esters
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Fig. 12 Microemulsion reactor for selective conversion of lignin
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