Journal of Organic Chemistry Research FHLILZEHF 5, 2021, 9(4), 59-67 Hans )0
Published Online December 2021 in Hans. http://www.hanspub.org/journal/jocr
https://doi.org/10.12677/jocr.2021.94008

Bt B E AL B oK 5l 2 BR RO B ST i R

IRE
WRTT 6 K S 2 5 A ARl S 20, T 4k

ks HiH: 20214F10A19H; FHAHEM: 2021411 826H; KA HM: 20214612 A6H

B

BETRARZHFETAYW. RALER. FRARBALERT, B @A A M EEZ T ReH
MR, BRE. BtiE. k. USSR ERTREMLEROARRE. SRRRERN &R
pedk. FEE) A ERARNL, BERZEEENE BK SRS EIRN A RRRMZ AR T2
TrEZE M. MRMFF TR NELBUKR SRR ERRR. AR08 ERIHEITERBEEL
bt 7K #6128 O Ot T PR o

XA
&, Bk, ALK

Research Progress of Catalytic
Dehydration of Amides
to Nitriles

Minghui Wang

College of Chemistry and Life Sciences, Zhejiang Normal University, Jinhua Zhejiang

Received: Oct. 19", 2021; accepted: Nov. 26", 2021; published: Dec. 6", 2021

Abstract

The cyano functional group widely exists in pharmaceuticals, agrochemicals, dyes and fine chemi-
cals. As it can be easily converted into other functional groups such as aldehyde, ester, amide,
primary amine, and imine, its preparation has attracted numerous attention from organic chem-
ists. Traditional methods for nitrile synthesis including reactions of alkyl- or aryl (pseudo)halides
with cyanides and dehydration of amides or aldoximes often require highly toxic reagents, harsh
conditions and suffer from poor atom economy. Catalytic amide dehydration under mild condi-
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tions is an ideal approach to nitriles. This article focuses on recent advances in catalytic dehydra-
tion of amides to nitriles.
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TG ZW) [4] K i (Letrozole) [5]1F1F AR i (Anastrozole, FH-T-VA77 LI 259) [6]145 (14 1(a)). AT,
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Figure 1. Representative cyano-containing pharmaceuticals (a) and traditional methods for nitrile synthesis (b)
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0 a) [(HO)ReO;] aq. (~1 mol%), mesitylene, reflux
P > R—CN
R NH, b) VO, species/Hydrotalcite, mesitylene, 165°C

R = Aryl, Alkenyl = ¢) Cp,ZrMe, (1.1 eq), LiCl (1 eq), THF, 105°C
1°,2°, 3° Alkyl

Figure 2. Metal-catalyzed amide dehydration at high temperature
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Figure 3. Cu(OAc),/AgOACc participated palladium catalyzed amide dehydration
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Figure 4. Selectfluor participated palladium catalyzed amide dehydration
[ 4. Selectfluor £ 5 B4R LB AR R 7K
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Figure 5. Palladium catalyzed amide dehydration using dichloroacetonitrile as dehydrating agent
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Figure 6. Ruthenium catalyzed silylative dehydration of amides
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Figure 7. Iron catalyzed silylative dehydration of amides
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Figure 8. Iron catalyzed silylative dehydration of amides
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Figure 9. TBAF and a NHC catalyzed amide dehydration
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Figure 10. PhsPO, DMSO and cyclopropenone catalyzed amide dehydration
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