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Abstract: The anthraquinones are very significant in the nature, possess many biological activities
such as antibacterial , anti-cancer, hemostasis, anti-oxidation, etc. , which has attracted special atten-
tion from pharmacologists and related workers. This review summarizes the advancements in synthesis
of anthraquinones on the construction of anthracene skeletons via Friedel-Crafts reaction, Michael reac-

tion, Diels-Alder reaction, Heck reaction, carbonyl-ene reaction and other strategies. At last, the dis-

advantages of these synthetic methods are discussed and prospected to the future development.
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Table 1 Synthesis of anthraquinones catalyzed by AICI, from o-PA

Entry Solvent Yield/% Ref Entry Solvent Yield/% Ref
5 CH,Cl, <12.2 18 15 NaCl 66 23
6 CH,Cl, 4.0 19 16 NaCl 23 23
7 None 12.4 ~62.2 19 17 NaCl 52 23
8 None 12.4 ~62.2 19 18 NaCl 22 23
9 None 12.4 ~62.2 19 19 NaCl 78 23
10 None 12.4 ~62.2 19 20 NaCl 22 23
11 None 12.4~62.2, 75 19,21 21 NaCl 10 23
12 None 12.4 ~62.2 19 22 NaCl 100 23
13 NaCl 80 20 23 CH,Cl, 54 24
14 (CHCL,), 95 22 24 CH,Cl, 5 24
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Az B TR ERAEAE ) 43 A A, B ik Z e b

_RN(PPha)sCl_

2004 4 Hopf ™ ${3# 7 —Fl 1,4- 2585 5L,
1,4-Z 251 5 5 AR Wl RO A 5, 12-P0 2%
B 1) 73 (AR 3 00 X HZ I b 21T IR AE
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— P IRER T oy R EE-I8 BN A BB i AT A 7
P, $2 R L DY B 28 N IS4, BINOL-PO, H
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Meier
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[ —— -
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= CeMs (> examples 2
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Vollhardt — Rt R2 R2
e es
= e :
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e R

McDonald ~ § o
L
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Cp*RuCl(cod),
DCE rt
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R

Yamamoto o
— R R2
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|

visible light
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Scheme 12
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O 82 UL s atsier T2
ultrasound NayCOs, CF3CH,0H
o)

80% yield

Nishina Cat. Sc(OTf); |[ o Cat. S¢(OTf),
HSIEt =\ Ty O
—3*100 o O Tk

Scheme 13

2017 4 Mal ™ i — I T — ROV WL Ik, ok o T2 A G
SRR 045 W72, PR PR A% PR A éi@%%%‘fﬁ:%,kﬁﬂﬁkﬁ,Eﬁeﬂiﬂkﬂjﬁﬁo
Gt RN T ROVRIN T LR, S0 FL A TR DR LB A R LA i L i
AR A P L3 ASIOEI, R AR Ak R0 SR AU LUK R 1L
S BTSRRI . TR

2012 42, Clarke™ i3 T —F R IR ER D™ 41 i
R 3T R T, R
EORRUL R i E s iR gz P =4 I IR AR R A 7%

6 EIREN



LIS RS W& R TR

— 758 —

10 mol% BINOL-PO,H
CHCl3, rt,

sole example
98% yield

N R Conditions A or B
X | e b

CHO “R?

X R1 Y -
1 B: BINOL-PO,H, CHCl5, Air, rt,
= R2 then H,0, 100 W lamp
o 8 examples, 93%~99% yields

(e}

A: BINOL-PO,H, CHCl5, Air, rt
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Scheme 14

Nicolaou's work Cl i )
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@) Mel, Cs,CO5
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Scheme 15
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