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Advances on the Synthesis of Natural Products with Dihydrobenzo-
furan Skeleton via Oxidative [3+2] Cycloadditions

Zhao, Jun* Xiao, Jian™“

Wang, Yawen’

*,a,b

Peng, Yu

(¢ Engineering Research Center of Biomimetic Synthesis of Natural Drugs of Sichuan Province,
School of Life Science and Engineering, Southwest Jiaotong University, Chengdu 610031)
(> School of Chemistry and Environment Science, Yili Normal University, Yining, Xinjiang 835000)

Abstract Dihydrobenzofuran structure units widely exist in a variety of natural products, such as alkaloids and terpenes. The
total synthesis of natural products containing dihydrobenzofuran skeleton has thus emerged in recent years, because of their
good biological activities and medicinal value. The application progress of oxidative [3+2] cycloaddition in the construction
of dihydrobenzofuran ring skeleton and the total synthesis of various natural products in recent ten years was reviewed.
Keywords oxidative [3+2] cycloaddition; dihydrobenzofuran; natural product; total synthesis; biomimetic synthesis
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Figure 1 Natural products with dihydrobenzofuran skeleton
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Scheme 1 Methods for construction of dihydrobenzofuran
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TH[3 -+ 218 IS S (Scheme 2, ), H A CLARIE ) [
A AL EAI MBI T B A I K], 3T
ARG R4 E O LA, DAL= 1%1‘6115'17'35@%)6 fll R
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Z 513+ 2N RALEE(Scheme 2, bl gk, 2K
By A R 7 HE PhIOAC): MR G, AR L= A0l
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.
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Scheme 2 Mechanism of oxidative [3+2] cycloaddition reac-
tion with trivalent iodine
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THEA AR iE 1, 78T FAE SR 25t T )
T FUEY. EMSHEH DRI HRK T 0K
R, BAENIWRELTT . S| PR EA R e — W e A I 5 44,
DA% Er A 2R FF R IR PR 1 — AN+ oo R iR 3R
UE, 20 TG 2 B BRARTE. 2003 4, Harran 2R
LB T T AR VR A R, B 19 D5 iuzk
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FR T IR SRR 2 () Nl IR [k}, St S 4 B R B

FILERALEY) 5. SREAE =M LRGR PhI(OAc), HI% 4L
NRETWEMB 2PN, BL 25%F1 8%
PR AR B EAR IR S 6 F1 6'. (a6 &
S SRR T SEIL R ARFEH)(— )-Diazonamide A F4&
B BB TU, (HFF A T A [3 213 %
NEAE ST A LE IR AR = A R LR ) el B
HERX.
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Azonazine (2)1%:Cr B 284 G S0 2K H: AR i | 7 WW_I]IT
gt RHANER —A ZEAVRE SR, AN BolE T —
T IO, 1ZRIR IR T Crews /NP 2010 fﬁ
ML T g P IR AT A it B R B — 2R
AW, BRI B — R RIRIETE. 2013 4, gk
P ZE VR AH AR G AR BE A, 58 R Bl A
(—)-Azonazine (2)fJH X4 & Hi(Scheme 4), FXF KR
PN AR SEARAL AT TAETEPL. Ml TRL D-B 2 B AT
AW 8 ARG JE KL, 2 = FAL OB 2-9R-1- 2, Fk b g
VY SR R (BEP) (i i3k (AR 6 55 22 20 e Ab A PR T 1
12. BHJE7E =R BN, PhI(OAC), NAEALF 41
NRATFHBH21 RN B, 6 8 S 2K H: K e s
WA 2450 13, K. R, B 5 0
N, FZ 58T (—)-Azonazine (2)HI1HAE A K.
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Scheme 3 Total synthesis of (—)-Diazonamide A by Harran’s group
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Scheme 4 Total synthesis of (—)-Azonazine by Yao’s group
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(Scheme 5).
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Scheme 5 Synthetic studies of Phalarine skeleton by Vincent’s group
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Scheme 6 Total synthesis of Phalarine by Jia’s group
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Scheme 7 Total synthesis of Haplophytine by Nicolaou’s group
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o-7KIT M 62 15 AgCOs AT SR A T A v FE X35
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Scheme 12  Total synthesis of Hypocrolide A by Li’s group
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Scheme 13 Total synthesis of Callistrilones A~E by Xie’s group
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Me\
Mest4
2) RCOCI
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Scheme 14 Total synthesis of Viminalins A, B, H and I by Dethe’s group
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DAL AT 5 T & Wy 76 AR IERL, £ R ke
I, LA PhI(OAc), NEMFIIEATEAL[3 + 213 I pk
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Hor B AR B B AR IR KR A R AR
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17). A AR B4 N A AT, SRR &4 81 &
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TR 7 i ) 3 ) 2 i 2% 5 s o7 11 2 AT 3%
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OH
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Scheme 15  Total synthesis of dimer of Resveratrol and e-Viniferin by Sako’s group
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Scheme 16 Total synthesis of Franasols A~C and Dehydrodiisoeugenol by Antus’s group
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Scheme 17  Total synthesis of (& )-Licarin A and (&)-Acuminatin by Wang’s group
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Scheme 18 Synthesis of new natural products of lignans by Yoon’s group
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Scheme 19 Total synthesis of the dimer of Resveratrol by Liu’s
group
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Scheme 20 Synthesis of 3',4-di-O-methylcedrusin by Wang’s group
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Scheme 22 Synthesis of Corsifurans A and B by Tu’s group
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