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Abstract

As a kind of important rearrangement reaction, the dearomatization process of Claisen rear-
rangement is unique. In organic synthesis, dearomatization reaction is a practical chemical reac-
tion, the aromatic group itself has chemical properties and functions, but sometimes it will con-
stitute a certain obstacle, in this case, dearomatization reaction can remove these aromatic groups,
thereby improving its stability and used to prepare different types of compounds and functional

TEAEH .
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molecules. In recent years, with the development and innovation of new reaction modes and new
catalytic systems, dearomatization reactions under different systems have been reported succes-
sively. In this paper, through literature review, further analysis and induction, the different modes
of dearomatization under Claisen rearrangement reaction are deeply discussed and studied, and
the unique mechanism and development of this kind of reaction are elaborated in detail.

Keywords

Claisen Rearrangement, Dearomatization, Ectopic Rearrangement

Copyright © 2024 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

Claisen HHE RAE AP ZRIRZ O RV Z —, HH Claisen T~ 1912 442 H i EHEHLHI[L] [2],
FEA BLE AU A B2t JF B HSEBRE X [3] [4] [5] [6]. FEAE SR BB 2 o, Claisen HHE %
ML 2 R 2 BE, B EHE AR I H A2 R B A 55 B e K3, BN & SR e 55 H iR &
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R, G, BTS00 OT MA P IAE KRR P s A MORIBL 246 T T 454 VR AR R 48] [9]
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Figure 1. Birch Reduction reaction
[# 1. Birch Reduction &Rz

il

2017 4F David sarlah BR@2H K I — R A IR DS R BEAROBI[17], $R4t 7 3RAFARAL —FE 1A BR
AR, B3 RRIAR AT —BEIRE T4 % lycoricidine 1 narciclasine P9l R AR =473 1-[18] [19] [20], i@id
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Figure 2. Inverse synthesis analysis of bromobenzene dearomatization/lycoricidine
and narciclasine
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Figure 3. Access to Bridged Bi- and Tricyclic Compounds
3. MBI FI = IRME S IR0 IR Y
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Figure 4. Enantioselective alkylation of phenol
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Figure 5. Mechanism of the Claisen rearrangement
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Figure 6. Regioselective Functionalization of Arenes via
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Figure 7. Gold (I)-catalyzes tandem [3,3] rearrangement reactions

7. &()-ELSREK[3 3 ER R X

RN =R AR B, B IR R N AR AT DR DL A SR ot (CH2CI2) 1 s 77
I, SOBCEBETER, MCRTEAE. FTLL, %W IR A IR AR B R N VR AL IR R SR, R AT
AR ZIRBEAE LRI CHLCly IR B ELAE T CHLCly i SORi R . FLvk, it Au()fE4L[3,3]- 2.1 L. Hig &
He R AL A i Nazarov &Y, SEBIGEAHL, ZBROFEHER S A M. )5, XA N A] AR IR A
(R %A R AE 250 T T BRI CHLCl kAT, AREIHE 12 5 N7 A5 Fty e A0 S R0 i HF 4 15[ 33] [34]
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TGV IR IR e AR HE . SR, 05 I T B IR AR S A 0 B 14 ()3 AR T 2R A 2, RV X ]
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Figure 8. Gold (1) catalyzes allyl dearomatic Claisen rearrangement
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Figure 9. Application of styrene ketone derivatization
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W, R EE R AR 14- TR A VE 2 AT TS 2 A& . Michel R. Gagné %5 A%
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Figure 10. Gold (I) catalyzed Claisen rearrangement mechanism
10. () ENLEFRREHANIE

2.4. W|REEATEMRMRS eRFEH R N

FEAL S Claisen BHES NI, A 55 R 557 M40 S B AR B RIVE R 95 . i T 07 ke 4 R
ARIRIIZRIAIE T, JF B2 AR T ARZ AEMI[40], R W 2, Bk, ZI7 i o5 i = s B o
{E. M Craig /NSt T [41] [42115 55 e 5L BRI (1 15 R S He S Bidtk o 22 7 Boc PR3 (RN e Big 7 L 5
RT3 A 2 P R AE BN I3 B T BL 229%~87% HOWS AR AL BRAH L4, b4, 2 2- BN e 1% S v 2%
PRI BT ZRR LA AL ) 2 57 ARG L 56% ISR B R (WK 11 o). MR Claisen SR
PIBAIEWT 2 2 F & R alA,  Fevridand st — 20 4 S N 3RAS 22 BRI g W S AT A2
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Figure 11. Dearomatic and decarboxyl-Claisen rearrangement of indole esters
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MoA s, 52BN E E L 1) H AR

FEE A2, ISR 2GR AL 2 i h B B AL 8, REHR T2 & M. Akihiro
Ogura PRAALIA [ H] o BEHEEHIEIM[43]. N-J AR HaA 5 Aty it AL S AL, AR II[2,3]-8
ARAFEREHE A NI VSRR (3] 12 PoR). BEJE AT AL AL B 1) N- )@ RS A8, e
[3.3]-c FAAFEINGINE, HEAEME—RI =K. A FPHRA BRI ERR =Y, S 1 /KA H I
DI 7 IEHURD, AT TR TR ARG S BT 1

©\N/\/
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Figure 12. Methods of indole synthesis
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C4 “RIALINL, 1G5 4-"RIHe-2-580 W, FEXSHAEAT — RFIPL (U] 13 FroR). IR s i i 2 2
Claisen HHFERALTE M AR TP IAME, Zrhlalfk2 ) Cope HARFIZF L. %7 %A sl 15 2] il H

PR, SRR R B BRI 32
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run time (h) temp (C) solvent yield (%)
1 24 100 DMF 29

2 6 150 DMF 42

3 4 150 DMF 42

4 15 110 toluene 72

5 1 150 DMSO 71

6 24 100 72

7 1 150 74

Figure 13. C4 benzylation of indole and its optimum conditions
[ 13. MIREY C4 FEAL R B R BN

FEANE KL, MMURZIEABUGIE . Bed b, J7340 TR HE AL AR e 5 735 AT S B sl e
(1257 AR [45] 0 Herb AR BRI 57 R A A — s AT A0 TR, g e A 55 R T P T A A 4 4 22 REAL )
PR 2 NS T MOBRANY B 5 T 3RAR A 2% 07 et v DR A 3 2 o 7 R HLRL A DI R e R R 1) H A
T, AR PURBEZIN & B CE R

3. 2l Meerwein-Eschenmoser-Claisen EHF T BB 4940 = B
3.1. BAESBIRNATHRE R

W TN CIRTIERI[3,3]-0 TR EHEA B ATIAT AL = T H 2 s - ME T A K HFEE
P 2 ABFEIS BRI 2, 0 R AR I AT DAEAT A K RRAEA o il 2- B EUA AR P 2 2 A Tk
£ Lewis BRI T R A m BE AT Ok BEvE A, R R IX P AR 1) — AN SR B AT 2 HON A 5 5
HeFIEEL R R . Marisa C. Kozlowski 7ERIF 7T H & FIL[46] ) A S S 15| W 53— RAT AT R » R AL &
¥, RIE T ANAKFRAELL Meerwein-Eschenmoser-Claisen = k. Meerwein-Eschenmoser-Claisen . HE#
o 2-B IR IE CIGTEFEAL N y, S-AFIEERG . 8%, a2 S T 7 B 2, 15X
Pl FEANIE B A X AEAL. BARTE 5 IR 20 553580 11 Claisen RV R SRR B BT W25 (ki) s 4k
e, FARSRME. {3 S8R A AT AR SRR S5 A T AR I e B R R A, JRE AR (R A
52) T2 5y BT 20 i 55 M4 F= 4[4 7] [48] (W1l 14 Bi7R).

1) NCS Me
1 A Me
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N\ N\ o, (SbFeg)2 o
2
N 2) Cl,CCO,H N CHCl, N

HO/WME
E

N Et 20 mol% t D,, [2
MeO,C =8 (t-BuPHOX) Me0,C o nD MeO,C.
\ D Pd(SbFe), ¢ 1 € 3
O CHCl, =0 =0
H 100% conv, 0 'C

N N

H H
[3,3"] Product [1',3] Product
80% yield 92% ee not observed

Figure 14. Meerwein-Eschenmoser Claisen rearrangement
14. Meerwein-Eschenmoser Z 375 = HE
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Marisa C.Kozlowski 5 ZH iR T [49]— Fh FH I P S8 38 AR TR 48 35 M| e o, 31 0% 2 HE AR o 6o Al e 8 1 1
AT ) G o B 25 I, 4 BOX FIAE BINAP E{ PHOX {44 75175 R Ak 495 TR 48 25k il 7 48 35 OIS W 1) Claiisen
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Figure 15. Catalytic asymmetric synthesis of indole
15. IRV LR XIFRE A

FEA A, X e B A A i R iR Y Meerwein-Eschenmoser i1 Saucy-MarbetClaisen 1
BINAP 5§ t-BuPHOX i AT B HEF it — F 41 55 el TR ik B S| Wk PR A R SR B i DY e o o HLBLER
VAR 22 [ M i 7. 1 [3,3]- A EHE 5 B 1 BB B R 1 A AR FH 501 AT AR F B AN R4 B R 6 [ 9|
WA, AT SO VF A5 B A I R = i ik — D D Re Ak . Tk — Ji i o () £ I S BB it 1 E — IR AR
Hr PR SR AT 5 BRI R 7. BT S 2, B ARSI A B A A A3 45 0 3 & I TP o2 5 T
PRAFH

3.3. 2,2-Z B 5| WRAOPRIE B J5 5e e AR E 4k

AN EAEY T, 2,2-“BUR R R ARG — B2 — S B, A T R e 7 %
FTLL, FET iR EA RS A KSR PIRE, Viresh H.Rawal BF 78 A #R 15 T [51]—ANA 8 HAFER TR, AN
3-5| B ¥ 75 Meerwein-Eschenmoser-claisen H A, 1%77 2 v A At 2-HUCAT 2,2- ZHURm M. firifi
X LS 2 FR A X KRR =6 A 2 B S A 1 o [3,3) 57 A7 B HE 7= 2 — R #B IR R
U, JE¥s C3 -M|WREE 1) TV m A AL RS 2 C2 A7 &, MM A & XS AR 1) 2,2- LRI A9
PRAE T ATEE (TR AR L H I U K SRS hinkdentinea F f5T Vi R AR I AR P4 A B RRAE A54% 7 V21
BB AR 7 5RTTA JIWIERT, & 7B A7 # Claisen BAHE, ke P A xs mhdzs i &4k, A H
Vaska JC& W —BAT L - o 4k AR X0 B0 JE I =Rk, 8 I 22 05 T 2 46 P (A 22 3 s (n 4] 16
ZDE

MIMEZ, &7 R AR 2-BURAT 2,2- UM, BT 4 13X 28 22 FH I A s RAR =0 &
FRANZGIAN o AT B . %07 ARG B D5 4K, claisen ARG EY R, IHERAKM
AR AR E IR 7 R I R AE SR R R, 72 A UL 5 B R S K [52]
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