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Abstract

Fluorene is a well-conjugated planar polycyclic aromatic organic compound with special physical
and chemical properties, making it an important scaffold in organic synthesis. Fluorene derivatives
are widely used in polymers, electronic devices, sensors, and photochromic materials, hence, the
synthesis methods of fluorene and its derivatives hold significant research value. This article pri-
marily reviews the structural characteristics and application prospects of fluorene compounds, and
summarizes the methods for synthesizing fluorene compounds through intramolecular cyclization
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reactions in recent years, providing a reference for the synthesis research of these compounds.

Keywords

Fluorene Compounds, Intramolecular Cyclization Reaction, Diarylmethane Derivatives, Biaryl
Compounds

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5l

2y — P R AR 2 R 5 F AL A, 1867 4 i1k 22K Marcellin Berthelot B /0K HH -
Y ESFIAiAk . FLEER AN I IE IS C-C BERAHAD I FE MR B . VR - CH, - BRI A T
SEIA, TR T 05 B i R A RIS E I R IE RS (5 1), X2 LRSS SRl
K F B E 1] 195 T2 T WKL R, ZifiT A B AR R E AR, 726
BEME . 4P ERA LG R AE 2N, WYEH 7 (PPPs 1 PFs) [2]. A LSRN A% (OFET)
[3JMUKBHAE HIl(APFO) (] 2) [4]. Zid5ti RGN 205k, BIHAE LR AT, Sl f
BUE B B ZE SR 5 ], FEA HLE R AL TP S BC AR [0 RFE k& b AR DR 2 [ 71 #0F 4 R EIN

ik

6, y
700 2
8 9 1

Figure 1. Structure of fluorene
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Figure 2. Application of fluorene compounds in materials chemistry
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Figure 3. Two strategies for the synthesis of fluorene com-
pounds through intramolecular cyclization reactions

B 3. 5 FRIMUR NGRS XU AV R RS

2.1. ZHERRTEVMERTIXHEY

2012 4, Miura /MARIE T8I SIS AT EYI 7 4), (EE E 4R, ML T,
BT RY) IR RS 2.3 BIBEIRME AT DI B — R AN 26T Y0[8]. BT, BRI IEAE#— Sk x
MR R L RYIE VS E, PAHES)Z iR SEFR N A o IX— I RAMYIG R T BB VL& P H
N, EAZTAEYRESE BRI B, BAEENIEISSEE L.

Ph_ NH, [Rh] (2 mol%) Ph_ NH,
Cu(OAc),*H,0 (2 equiv.) .
O O o-xylene Q O
2.3

Figure 4. Rhodium-catalyzed dehydrogenative cyclization re-
action for the synthesis of fluorene compounds
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Figure 5. Rhodium and iridium catalyzed dual C-H bond dehy-
drogenative cyclization reactions for the synthesis of fluorene com-
pounds
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Figure 6. Synthesis of fluorene compounds from 2'-halogen-
ated diarylmethane derivatives via palladium-catalyzed cycliza-
tion reaction

B 6. 2-m R FERRITEMNECTTUR N AR LN EY

2016 4, Lloyd-Jones /NARIE 1 G HEAL I T FEARI SN & ez AT ITE(E 7). 2058k
NOTWFFEAL[11], 5207l RN DMEIAEAT, & T & &R o7 e R, m sk f T/
FrEW AT LIS, HZJ7 T ARG T I TETCVE SR B I SRk o A1 R LA ) S I S B 2% A T )
# 1 44 NI 5 2 9 U A IR IT LAY .

=iMes thtAuBrs
oxidant (HCIB or PIFA)
OMe CHCI3/MeOH (50: 1) OMe

rt

Figure 7. Gold-catalyzed biaryl coupling reaction for the synthesis of fluorene compounds
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Figure 8. The dual C-F/C-H bond activation reaction of neighbor aro-
matic trifluoromethyl benzene to synthesize fluorene compounds
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Figure 9. Palladium-catalyzed 2-((aryl)benzyl)chlorocyclization for the synthesis of
fluorene compounds
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Figure 10. Efficient construction of fluorene scaffolds using
neighboring alkyne biaryl compounds
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Figure 11. Benzylic C-H bond activation for the synthesis of fluorene compounds
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Figure 12. Synthesis of fluorene compounds through Fe(III)-cata-
lyzed intramolecular Friedel-Crafts alkylation reaction of diarylme-
thyl alcohol derivatives

Bl 12. Fe(INERRKFS ERETEMN S FRETREUR N
BRHGENLED

2014 4£, Masafumi Hirano /NARIE T PAd(OAc)o/PPhs AL IR 2-2KFE 53 =5 2R g 2.12 iE4E C-O
A C-H MR B B 775 (E 13)e 2B KBRS AN, 19 2R 5 (2- R B 50 fE(ID), Bl
Ja, 1 AR RS, R R R 2R B R T I L T, TS SN AT 1710 ROV
BEUSINE, 7-F2E-1,5,7- =8 ZIN[4.4.01 5850 M ROR It Zi MR & 3 97%, VEEXIHLEREAT T
IR I PA(0)/2iE1L PPhs 3B J7 PA(OAc), F=AE M. %7750 T P04k 7% 51k ()3E S: C-O/C-H
WL I RO ERABLT 2 C-O B B AR, = IR QR EA AP I B o 1X — R ILNLAE TES AL (15
fih b, FIFEEESCIL B C-H B REML.

° O PA(OAC), /L Q'
" .
F3CJ\O MTBD (1 equiv.), 70°C, 9 h O

212

Pd(OAc),

CF3

O LoP ’O%o

3
d i
O
CFs /
[MTBDH]*CF5CO," o,)b(l)
\ i O L=PPh;

MTBD

Figure 13. Synthesis of fluorene compounds through
continuous C-O and C-H bond cleavage reactions of 2-
phenylbenzyl trifluoroacetate
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Figure 14. Synthesis of fluorene compounds from 2-formylbiphenyl derivatives
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Figure 15. Synthesis of 9H-fluoren-9-amine derivatives by copper-cat-
alyzed cross-coupling reactions
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Figure 16. Effective synthesis of fluorene compounds
with enamine moiety on the C-9 methylene bridge
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Figure 17. Three-step cascade reaction for synthesis of 9-aryl
fluorenes catalyzed by Lewis acid
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Figure 18. Palladium-catalyzed [4 + 1] cyclization reac-
tion for the synthesis of fluorene compounds
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Figure 19. Intramolecular cyclization reaction of 2-phe-
nylbenzyl chloride to synthesize fluorene compounds
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Figure 20. Synthesis of 9-methylene fluorene compounds by cycloisomer-
ization of 2-acetylene substituted biaryl substrates
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Figure 21. Synthesis of 9-fluoroene derivatives via Pd(Il)-catalyzed C-H
coupling reaction of ortho-alkenyl substituted biaryl compounds
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