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Abstract

[3,3]-rearrangement reaction is an important type of reaction in synthetic chemistry. Many name reac-
tions involve this process. However, [3,3]-rearrangement of allyl ketenimine moieties exhibiting
unique reactivities has not received much attention. This article summarizes this type of rear-
rangement reaction. The key step of these reactions is the construction of a rearrangement pre-
cursor having allyl ketenimine structures. Through literature analysis, we found that this type of
rearrangement precursors can be constructed in four ways, including amide dehydration, hetero-
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geneous between y,6-unsaturated nitriles and ketene imines, reactions of allyl iminophosphoranes
with ketenes and acyl chlorides, Pd catalytic mediation and others. With the development of
[3,3]-rearrangement reaction of ketenimine compounds, this type of reaction will become a po-
werful method for the synthesis of nitriles and construction of C-C bonds.
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Figure 1. Discovery of [3,3]-rearrangement of amide dehydration
1. ERBRRR7KAN[3,3]-EHER R A & 3R
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Figure 2. Substrate range of [3,3]-rearrangement reaction of
amide dehydration
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Table 1. Reaction conditions of [3,3]-rearrangement reac-
tion of amide dehydration

= 1. BARARKEN[3,3]- R R R A R 1

©\/(l)l\ [3,3]-rearrangement _N
=~
N AN
H

5 6
entry rearrangement conditions? yield of 6

1 2 PPhs, 2 CCly, 3 NEt;12324] 97%
2 2 PPhs, 2 CBry, 3 NE[?] 66%
3 PPhs, I,, 2 NEt, 56%
4 Bry’ PPh, 2 NEt;[2°] 89%
5 3 1,, 3 P(OEt);, 3 NEt;127) 86%
6 3 I,, 3 P(OMe)s, 3 NEt; 36%
7 T£,0, 2 (i-Pr),NEt?8] 56%
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Figure 3. Application of [3,3]-rearrangement reaction of amide dehydration
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Figure 4. The possible mechanism of the [3,3]-
rearrangement reaction of ketene imine by dehydra-

tion of amide
4. EERRRR KA IR R AR AV [3,3]- EHE & L AJ
BERYHLIE

2.2. y,0- AN AFIREF IR T B 491k

1994 4£, Huisgen Z5[35] & 8L y,0- MBS E ZIE FRER MBI . 165 @R 5T
HR N RN EE 'TH NMR Yl CDCls 8k CeDe MUHALR, KB 19 NEEK=Y[36], b5 5T
i Gz 20 ~F-4r (< 5).

Figure 5. Isomerization of y, §-unsaturated nitriles and ketene imines
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Figure 6. Preparation of 4-pentenenitrile by “one-pot method”
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Figure 7. Pd(0)-catalyzed [3,3]-rearrangement reaction of allyl ketenimine
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Figure 8. Palladium-catalyzed [3,3]-rearrangement substrate
range of allyl ketenimine
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Figure 9. Palladium-catalyzed Aza-Claisen rearrangement and Aza-Rautenstrauch type cyc-
lization of N-alkylamide
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