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Abstract

The formation of amide bonds is one of the most important reactions in organic chemistry. Because
amides are widely found in modern pharmaceuticals and bioactives, the synthesis of amide bonds
is often overlooked as a contemporary challenge. The early methods of synthesizing amides have
their inherent limitations, and the simple and rapid reaction and the universality of the method
have attracted more and more attention, and it is imperative to develop novel chemical methods for
the formation of amide bonds. Among the many methods for the synthesis of amide bonds, the use
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of catalytic methods to prepare these important functional groups has attracted much attention,
among which the application of transition metal catalysis and photocatalytic reaction has received
extensive attention. The use of catalysts for the formation of amide bonds has been the highlight of
some of the latest literature in key areas. Alcohols, aldehydes, carboxylic acids and organic amines
are reacted as substrates to obtain corresponding amides under various conditions. Reviewing and
summarizing the synthesis methods of amides can help to solve the problems existing in the current
process.
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Figure 1. Classic strategies for amide construction
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Figure 2. Transition metal-catalyzed amidation of alcohol derivatives
2. TEEBENELTEBARIL

2013 £¢, Ghosh /NHSEH T — M LURERERAE AL, Fh A VPR R iEIR, kA ~UR B T &
JRIRE ) T35 [36] - S B L AN D IR, B oG, =M BeRih 5 2,2,6,6-VH FHRIRIE - % - A ALYI(TEMPO)
M= ke A 2% S VPR I SRR Y A AL R, 33 ke B & &), FHEA IR T AL
NYIEIREE K =Wk &4, SEOUEAGROTE, SEmeh— P b )5, EhIRMGh AL S IAE i) Ao
TER TR GV, SRR 2R G, BT 2L B R (TBHP)E N AALIE 2R 1Y
REEMER TR 2T A A 3, MBI o Mk ERAE SRR S B hETEE, 5
TBHP ) A B TR A iU T R 480 B e S AU i AR 7P (] 3) o S BE I T O HEAL 7 9 B IR B
X BN 545, HRSARAE RS kAT, B NIE & N T RSB, (£ — iR &
P M KRS A: 72 05 T A — € FOTEAE S A . (R BRI 3 U TR, OB T 55 IR ST e
TR, EVE VS EAAAE —E RIRYE, HRNFRESD AT, SCRRAER

2016 4, Shannon S VR fiR1E | — 7 Cu/ABNO PRI fH 1 1A 22 S B e AR RO I A AL & ) 84 1
BRSNS [37]o AEIZIR IR, R IR B A e b RS R IE O, AT RE RS | T2 3R A5 22 P A B %
L& 4)o SR BLHAR R B REHIAE A, HRNIAE SR T 30 228 N SE i, KRB T S Risk
PHEFAIF PO L R . 25 RMFERFINAE, ¥ RIS 5 A7 S5 8, 7105k 35
EVEAAE—E AL . IR A — b S 4 B[R] (i A HLAE 28Uk AF AT SN SR NE M, K B R4
s A -

2016 £, Hull Z4RIE < m SE HEAL — 820 I 2R e e (LG AL S R [38] . (EASTE R IR, 1ZR
N2 T A9 B I B I L RZ AL 7 ) 2 AN A AR T SRR e IR ARHLERAN T . AL A P i d i
PRSI T X R B AR O B T R, i A A B R A . R SSRGS
W AT RN AR B REAL &1, 15 e B A7 2 R HEAT S0 o s PR A ) 52 459 21 5 P S e oz 1
B AV, m&aid p 2HERARIEL I B AR (14 5). TR R R Em b aYE, bT

DOI: 10.12677/amc.2025.132013 111 MRME 2= AT


https://doi.org/10.12677/amc.2025.132013

X
»
=
il2
Gt

(5 mol %) o
R1 = OH = N/R2
| TEMPO (5 mol %), air (1 atm), rt, 2 h, then ~ R1-L_ %
R4R,NH.HCI, CaCOs, aq. TBHP, 60 °C X
R'™SOH Fe(Ill)-TEMPO H0
R0 X Fe(ll) + TEMPOH X 1/2 Oy
R? caco, R?
NH «— "3  “NHHCI
R3 R3
Feln
‘BUO- 'BUOOH
'BUOOH
OH OH o
3
R:)\W R%).\FU R R
T \ 16 L2
tBUOH tBUO- + HZO

Figure 3. Alcohol as a substrate metal iron catalyzes the construction of amides
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Figure 4. Alcohol as a substrate metal copper catalyzes the construction of amides
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Figure 5. Alcohol as a substrate for metal rhodium-catalyzed amide construction
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Figure 6. Oxidative amidation of aldehydes
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Figure 7. Aldehyde as substrate phenozine acesulfate as photosensitizer photocatalytic building amide
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Figure 8. Aldehydes as substrates for light-mediated LMCT strategy to construct amides
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