Advances in Material Chemistry #1FMESRTVE, 2025, 13(3), 383-395 Hans X
Published Online July 2025 in Hans. https://www.hanspub.org/journal/amc
https://doi.org/10.12677/amc.2025.133040

ZiE R EATE MRS B E R

KRR, BER, Roum, EEX, #RE
PSR FAE TR, A 22

Weks Hi: 20254F6 H21H; FHER: 20254F7H14H; KA HM: 20254F7H21H

=

Vi EYILL[6-5-6] =AM IR R AL B, HHERACsHe0. HEEH MPIANRIFEL — N DT ERETT
B, ATTEH EEF—AKE(C=0). 2 TREZIFEEH, FRSHUHIFE, BRRE I
o BELMEHKFERIFISEHANET AR, RS YER L AN TN+ HIEEEE
AL TR, BEEXZLFEMEVIBAERN, FHEERTEVNERTERE T AN AR, HE
RECACETEMFRBATIK MR, #3077 HERERIAHT . AR BT ERIIR R HATAEY
K&k, SREREEEEE. FRERNMIBMNSEEERTE, BEAZIRNTAERESEM
B

KT
Bl SRR, AW, SRR

Research Progress on the Synthesis of
Fluorenone and Its Derivatives

Huhu Zhang, Jiale Chen, Kaili Zhao, Cuitian Wang", Xiaohui Fan”

School of Chemistry and Chemical Engineering, Lanzhou Jiaotong University, Lanzhou Gansu

Received: Jun. 21%, 2025; accepted: Jul. 14t, 2025; published: Jul. 21%, 2025

Abstract

Fluorenone compounds feature a [6-5-6] fused ring system as their core skeleton, with the chemical
formula C13HsO. Their structure consists of two benzene rings connected by a five-membered ring
containing a carbonyl group (C=0). The molecule adopts a planar geometry, with the benzene rings
and the five-membered ring lying coplanar to form a stable conjugated system. Owing to their
unique planar conjugated structure and versatile chemical properties, fluorenone derivatives hold
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significant importance in both scientific research and industrial applications. In recent years, with
deepening investigations into these bioactive compounds, synthetic methodologies for fluorenone
and its derivatives have undergone continuous advancements, particularly through the adoption of
green chemistry approaches and novel catalysts, driving innovation in synthetic techniques. This
review summarizes recent progress in the synthesis of fluorenone and its derivatives, encompass-
ing classical synthetic strategies, emerging reaction mechanisms, and sustainable methodologies,
aiming to provide insights and inspiration for researchers in this field.
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Figure 1. The basic skeleton
of fluorenone compounds
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Figure 2. The important applications of fluorenone derivatives in the biomedical field
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Figure 3. The significant applications of fluorenone derivatives in the field of materials science
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Figure 4. Synthesis methods of fluorenone compounds
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Figure 5. Ruthenium-Catalyzed [2 + 2 + 2] cycloaddition reaction
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Flgure 6. Transient directing group-enabled dual C-H activation strategy
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Figure 7. Rhodium-Catalyzed [2 + 2 + 2] cycloaddition reaction
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Figure 8. Synthesis of fluorenone derivatives via base-mediated [3+3] cycloaddition reactions
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Figure 9. Difluorocarbene transfer strategy
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Figure 10. C2-Arylation/Intramolecular acylation
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Figure 11. Ring-Closing metathesis (RCM)
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Figure 12. Cyclocarbonylation reaction
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Figure 14. CBrs-Mediated aerobic oxidation reaction
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Figure 15. Intramolecular redox-coupled reaction
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Figure 16. MW-Assisted oxidative cleavage of alkenes
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Figure 17. Aryne cascade reaction
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Figure 18. Visible light-mediated selective deprotection of dithiane
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Figure 19. TBHP-Promoted cross dehydrogenative coupling (CDC) reaction
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Figure 20. Synthesis of fluorenone derivatives via
an oxygen-mediated process
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Figure 21. Intramolecular acylation reaction
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Figure 23. Possible reaction mechanism
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Figure 24. Organic photocatalysts synergistic blue
hght irradiation of o-aryl benzaldehyde
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Figure 25. Synthesis of fluorenone derivatives via
PAF-NHPI-catalyzed oxidation
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Figure 26. Synthesis of fluorenone derivatives via
Mn2s5/CaCOs-bifunctional-catalyzed 9H-fluorene
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Figure 27. Intramolecular sp>-Hybridized C-H arylation decarboxylation
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Figure 28. Photocatalytic-Electrochemical cycliza-
tion reaction
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