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Abstract

Benzofuran is the core structural skeleton of many natural products and drug molecules, and its
efficient and green synthesis strategy has always been a research focus in the field of organic syn-
thesis. Intramolecular cyclization is an efficient method for constructing such heterocycles, and its
pathways can be classified into four classic types based on the key chemical bonds formed: O-C2
bond formation (such as hydroxyalkoxylation of ortho alkynyl phenols), C8-0 bond formation (such
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as cyclization of ortho halogenated phenylacetylene), C2-C3 bond formation (such as intramolecu-
lar aldol condensation), and C3-Ca bond formation (such as Friedel Crafts acylation). Traditional
methods often rely on stoichiometric oxidants or strong acids/bases, but in recent years, with the
deepening of green chemistry concepts, many innovative technologies have emerged in this field,
such as transition metal catalyzed C-H activation, oxidant free cyclization, and photo promoted re-
actions. These advances have significantly improved the atomic economy and step efficiency of syn-
thesis, providing more precise and sustainable solutions for the synthesis of complex benzofuran
derivatives.
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Figure 1. 1-Benzofuran and 2-Benzofuran
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(OSCs)ix Zt HL A8 AF I BN B s AR AR I A% O G5 A BT [11] o SR L TH REAL I 2R IR AT AR 4 LA 0 ER
BEEUR BRI T (a5 e R FE B BE pH R RE, B E B IR BEAR AT ), DRI T R
FERE[12] 0 AR T TH S 7 AR H PR AT AE ) HA R . R EBRELVE 4 [13], 40 Furanocoumarins (PR
B R) W ERRIRR B

DOI: 10.12677/jocr.2025.134033 336 HHUL 5


https://doi.org/10.12677/jocr.2025.134033
http://creativecommons.org/licenses/by/4.0/

HALE, GKET

OH HO
-
D OoH N_o
HO OH K O
0y |
L OO :
X (e} A
OO
HO 0
HO o
Amiodarone
Amurensin H R=H, Anigopreissin A
or Viniferifuran R=Me, PAA

o)
MeO O | 0 °
\
o A O Q OH
O N o HO o N

lo) (0]

OH Angelicin Coumestrol 4-ethyl-5-(prop-1-en-2-yl)benzofuran
BNC 105

Figure 2. Benzofuran derivatives
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Figure 3. Strategies for intramolecular cyclization of benzofuran deriv-
atives
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Figure 4. The formation of O-C2 bond as the last bond in benzofuran and its
derivatives
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Figure 5. Benzofuran derivatives formed by C-H activation of ortho vinyl phenols
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Figure 6. Cyclization of ortho alkynylphenol derivatives to form benzofuran derivatives
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Figure 7. Cyclization of o-allyl phenol to form benzofuran derivatives
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Figure 8. The formation of C$-O bond as the last bond in benzofuran and its derivatives
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Figure 9. Synthesis of benzofuran derivatives from orthohalogenated phenylacetylene
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Figure 10. Synthesis of benzofuran derivatives from ortho halogenated benzyl ketones
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Figure 11. The formation of C2-C3 bond as the last bond in benzofuran and its derivatives
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Figure 12. Formation of benzofuran derivatives through cyclization of ortho alkoxy-

phenylaryl ketones
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Figure 13. Cyclization of ortho alkynyl phenyl benzyl ether to form benzofuran derivatives
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Figure 14. Ring formation of benzofuran derivatives from o-triazole benzyl ether
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Figure 15. Formation of the final bond, the C3-Ca bond, and benzofuran and its derivatives
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Figure 16. Friedel-Crafts acylation to form benzofuran derivatives
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Figure 17. Metal catalyzed C-H insertion to form benzofuran derivatives
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Figure 18. Free radical cyclization of ortho iodophenylpropanedione ether to form
benzofuran derivatives
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