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Abstract

As a fundamental transformation in organic synthesis, bromination plays a central role in the prep-
aration of pharmaceutical intermediates, the synthesis of functional materials, and the structural
modification of natural products. Conventional bromination methods generally rely on stoichio-
metric reagents such as liquid bromine or N-bromosuccinimide, which suffer from difficulties in
selectivity control, harsh reaction conditions, and high environmental impact. Sonochemistry, lev-
eraging its unique cavitation effect, can significantly enhance reaction rates and effectively regulate
selectivity under mild conditions. This paper systematically reviews the research progress in ultra-
sound-assisted bromination reactions. Starting from the fundamental principles of sonochemistry,
it focuses on the application of ultrasound technology in selective bromination of aromatic com-
pounds, bromination of heterocyclic compounds, a-bromination of carbonyl compounds, and bro-
mination of alkenes. It explores the synergistic effects of novel bromine sources and green reaction
media, analyzes the latest developments in the multi-technology coupling of ultrasound-photoca-
talysis-electrochemistry-continuous flow multi-technology coupling, and outlines future directions
such as mechanistic studies, intelligent synthesis, and process scale-up.

Keywords

Bromination Reactions, Sonochemistry, Selective Bromination, Green Synthesis, Coupling of
Multiple Techniques

Copyright © 2026 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. 5|8

TR NI AT L e foe S Ak LS. Y o) V2 BB RE R Az — (1] IRA IR SR B & i, vl
I A ARG SRAZ RS 5 S (A Sk o0 TR R [2], FEBRZ5 TR AR o . DhREAMRL & IS R AR
e Rt o P A% O Az 3]

PG T AR . N-IRABEIABE M i AL 2 kR 4], FESRIR . oy IR oA J A U6 1F
THHT, FAERE eV E. BPE . EER TR N A R B e S AT SR 5] KR 51
FIERME T ERAMI: ERT IS RAEZFAC, Bl 707N RBEEEA R[6]; AL YRR
AROL T PRI ME[ 715 BB SPIINT a-BRARTY BRI S5 WAL R SE G- T [4]. BEAR, ST & 17 Tk Ak
FURLEEALIN . A% BAR IPRA L SR TBCARR I S 8025 5 et e Rk — 25 Il T T8O FE[8 ] o

Zhtafe s RN B BV A LS ONERBIEY] T . EIERT, BRI BOR B
B BREESE . GV TSRS, SO IRAUR N SR A s R R . A SC B AR RS A
BERAR NI FEBE RS, B A AL S R E B B BRI S SR B B IR . 2 HORAS
aRIE, URBARRSRRITH, AR RRMT %ES%.

2. RRRMBERT ESH

PRI R B AR =R R IR N-IRARIRIAME % AT A . DL TEHLIR B 5
WA B 9]0 T IR T i 5% AR L SEBLIT 90 L ke BRI o A ARIRAR, (HLIRJE b L mralg it

DOI: 10.12677/hjcet.2026.163018 183 e TREEHA


https://doi.org/10.12677/hjcet.2026.163018
http://creativecommons.org/licenses/by/4.0/

MReiis &5

e LA Il P B B e M u&m&&&%%%%&%%&%%mm PR SBR[ 1] [5]. N-URAY
TP B O PR FCR A ) S S ARr I 5 R (R A 2 vh B, 38 AR B g S 36 = A o S IRA R ) ik
AR, AR AT oA S E AR ) AT e R (3], ToHLIR #h 5 S8R 2 S A3 T T8 S (o F) IR U5 SREmes
JEASE A 3 183 PR R A o R E KR BB A AR 2R b 58 AL [10], (BAEERUL AT R RBE G RIE
PTG A BREE MR 11]. BeAh, 1,3-29R0-5,5- FIRIGE D =P bnEss . DU T 268 = R0 e 5 [ A5 TRA R
FIRIRE, B8 T IR IR S HAE 2 v 12],

DX 3o e B 1 15 A 2 3 A AR R T N P o B A0, LU & ORI AifE . 5 A IR
B P IRARSZ AR TS L7 RO 5 7 (R RE YA, & F 0 IR O RIS PE B oy R AR 2 IRAR, Rl 5 3
RETEA R, FF Lewis BMVE B EIR ST 2 BT R B IRAAL ST SE B 4%, BOAHE T 3 RN,

AR &, SERMERREYAER. RIMEAEP R Bk, e 4k &Y B &5 5 (1 33K
HLFREN, PR R, W T iR aGR Lewis FRIEIL; & AT ICAIR IR 5 & A2 i RAR
BRI R RGN - IGEA S B I SE 4P, AXREAEEZ A a b, AL
AR, FECEAIREYER . RTINS B S AR AR TE 5[ 13]. SRR
PIERNE . E MR A AR I ST BOTAE — e R b SERL PR AR, (R 5 VA Ak
IR BT AT [4].

MNSIZE: =5 T o] 4% 1) L AR AR 77 B 2 A R IRAR B R R DG BRE PR Al o 1 10 IS 7 25 H PR 4% Jo A AR |
SRR B A B FEAR B o IRARR R B 1 SR TSRV G N T AR A U, R A TR
PR IR S S MR . SRR AR, R SRR A SR K IR B ALV
(RIS R — 2D INRIPR B A7 [S] [11]. XS TRZMMHILE R, MAE T TELRBA, TR
TSRS S & AR IR E V) 75 R [14].

FGERR T IEAER e Ak . B TP A BRI D A R (R ). o FiIRiE R E
fak; NBS G RA R LR/ BRSO S I7 18 o 75 5l B AR TE R X i 2 o BR A 1)
RN T B .

Table 1. Comprehensive comparison of traditional bromination methods
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Figure 1. Schematic diagram of the cavitation activity steps with respect to time: the generation, growth, and collapse of the
microbubbles
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RIFIEEFEFIAER R Suzuki BN, FRH A R TR RGP 17]. MR S e 4 S R A
FAAREE RS A A7), =00 Tl i S AR AR I S B 20 min, 7 T 4-JRIE XA CLIRIEIE, [N LR 97%
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Table 2. List of representative organic reactions promoted by ultrasound
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PRI A - B S TR OB (1) 5y — BB . Adhikari &5 Samant 450 TS 25 1F 6 K
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Table 3. Performance comparison between ultrasonic bromination and traditional thermochemical methods
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Table 4. Key issues and countermeasures for industrial scale-up
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