Journal of Organic Chemistry Research A Hl{LFHF 4, 2026, 14(1), 42-53 Hans X
Published Online March 2026 in Hans. https://www.hanspub.org/journal/jocr

https://doi.org/10.12677/jocr.2026.141004

A S E R R AL

KEM
WHLITE R AL A SRR AR, T &t

5

3

Woks . 20264F1H23H; FHER: 20264F2H27H; KA HM: 20264F3H12H

R

B, BREREASWEERAT ZFE, MREL, GHENRER, RRNMZB/ILELTER.
T 3RC=0XU s 1 [ i R 5 # (L A IRRAPRIRYE, 8% BB E B RBLKAFARAN, 5 R BIXE
PASEE . JEEREE. RASHIERRE, BETREANTERRED . AXRALETE. FREE
REEAL T IR R AT G PR, BB BE E BB KRR A S %

XK ia
B, B, EReHiL

Research Progress on Carbonyl
Deoxygenation Functionalization
Reactions

Xuemei Zhang

College of Chemistry and Materials Science, Zhejiang Normal University, Jinhua Zhejiang

Received: January 23, 2026; accepted: February 27, 2026; published: March 12, 2026

Abstract

Carbonyl compounds such as aldehydes and ketones are widely present in nature, with a wide vari-
ety of types, diverse structures, and functions, and serve as inexpensive and readily available chem-
ical and industrial raw materials. Due to the strong C=0 double bond, simultaneous cleavage and
transformation present significant challenges, usually requiring specific reaction conditions and
reagents, and some reactions are difficult to achieve. In recent years, the field of aldehyde and ke-
tone deoxygenation has developed rapidly, and methods for deoxygenation functionalization have
been steadily improving. This article systematically summarizes the development and challenges
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of aldehyde and ketone deoxygenation functionalization methods, providing a reference for break-
throughs in carbonyl deoxygenation functionalization.
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Figure 1. The deoxygenation functionalization reaction of a carbonyl group when the nucleophile is a hydride
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Figure 2. Compounds as functional reagents in carbene reactions
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Figure 3. Compounds as functional reagents in carbene reactions
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Figure 4. Carbene-mediated carbonyl deoxygenative C(sp*)-H insertion reaction
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Figure 5. Carbene-mediated carbonyl deoxygenative cyclopropanation reaction
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Figure 7. Deoxygenative functionalization reaction of carbonyl compounds as nucleophiles
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Figure 8. Metal-catalyzed hydrazone addition reaction
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Figure 9. Aldehydes and ketones as alkyl radical equivalents
Bl 9. BEFERME kA B HEFYY

DOI: 10.12677/jocr.2026.141004 48 HHL A5


https://doi.org/10.12677/jocr.2026.141004

et

BN S AU R, RS BRI o] DA IS TE B =1, 7E 048 2% T Re RS IR C o3
B T H BRI ST M, BEA S RIA HLUR LW Wittig. Appel. Mitsunobu 1 Staudinger K B 7E
W5 B RAEN E T ERTTER, F TSRS W2 R MFIDIRE 7 F(33] [34]. LU RA4
TR S 0 17 B AR R T () I T S T R A S S 5

A AR R, TSRO A A, ITER ) A P A LASE I, DR AR R R K R
&~ 5 A 0 O R 2R AR TE (W S FE TR T — R WORIREN ) 1,2- BB A Ml A AR,
FHE C-O. C-S M C-N 8, Z il =8 1,2- BRI SWSEI, £l & AN 6 AL 5
M2, AR ERFEEATAEME, H% 2 o-ThEELER/BS . ZO7VEvIE T & . 2 PRI 251
TIREA LR RAR F= A 259 73 F-[35] (A&l 10).

o] o o PATs
R)H(R Visible light R)‘ﬁfR PArg . R B-scission
o) rt R — >

(o}

R
s e X X
RYR RTH R/)\H/R
o T

Figure 10. Carbonyl deoxygenation during energy transfer processes
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