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Application of Flow Chemistry in Halogenation
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Abstract The halogenation of organic compounds is one of the most important transformations in organic synthesis.
However, there are some problems in traditional batch halogenation, such as high exothermicity, poor selectivity and the use of
highly toxic and corrosive halogenating agents. Flow chemistry has its unique advantages such as high mixing efficiency, fast
heat and mass transfer performance, accurate control over process parameters and enhanced process safety, reduced energy
input and so on. According to the classification of halogenation of organic compounds, the main progress of flow chemistry in
fluorination, chlorination, bromination and iodization is summarized systematically, and its development trend is prospected.
Keywords flow chemistry; microreactor; continuous flow; halogenation; organic synthesis
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RS L SRA% B B R R TR R SR b B2 5 NS
T, WHAHEARAA F,. HF. 40 = FAb i
(DAST) N-5ARKCR B i (NFST AT 1-58 H -4-5-1,4-
HAEM IR 2.2.2 3 kXU R R )(Selectfluor) <57,
) & 3R AARTE A BRIk & i H AR =4, AN
J C—F BB S5, thE BRI B2 R
AL I\ B SR 1) 51k 26 B X I R AT R e 3L,
A3 = 5 AL AN 4 e 3 fh e,

B AE R R 78R s, AR, (A A )
T LSO P RO, M DAY BRI, KR s
5 B T B 3 A I AR R 035 R v OB P R A
4. Chambers BFFLAF 1999 4F 1 VARiE 1) H
BB N ALAR IR p- —HRFEA S VAT WAL
TAE. iS5k RS E AR, it — MR
PR A R ) (B ) TR IR S RS, K S A R
S IEEON, SR U ) A S ORI TR
N, 1% RS SRAEE AR E IR 99%, WLE N T3%
(Scheme 1).
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Scheme 1  Fluorination of S-dicarbonyl compounds
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1A 2% 2% W, Scheme 2.
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Scheme 2 Fluorination of 4-methoxynitrobenzene
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Scheme 3  Fluorination of benzaldehyde derivatives

Elgue 20l 7 LA AL BIBL B 1,3- A S
YIRS, 1Z R NATE Boostee 2 A2~ (1) SiC #4:
TN HREAT. SIC MPRLEAT I3 1 1% #vie 1 ANt
JERAE, AR E A R SR RN RN R T
CHE/BERR(V - V=1 . 1)J55 Fo/N, FE I AHZESL
JSLg% TSN, SEIG AR, AW AL RN [A) N e A e
e, HFRF=PII7= %0k 200 goh .

fegi AR R, #H DAST fE AL, H

1004 http://sioc-journal.cn/

© 2021 Chinese Chemical Society & SIOC, CAS

Tl RIS EAENMFAL, 15 DAST OV &A™
Af, SZH 90 C UL b2 RIZUERIE. RS B E RS,
MRS, AT I S N 8 T s B A T e FEE R
Btk ATHE i eI 2 A VE RN O . Baumann 252
T 2009 4F K H Vapourtec 22 5] 4E 72 ) R2+/R4 BYE AL
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Scheme 4 Use of DAST in continuous flow reactors
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Scheme 6 Continuous flow chlorination of silane
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acrylic acid
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Scheme 8 Conversion of alcohols to chlorides using HCI gas
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Scheme 13 Bromination of alkanes and alkylarenes
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Scheme 15 Bromination of enamine bromide using NBS
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Scheme 16 Bromination of 5-methylpyrimidine
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Scheme 19 Iodination of organic compounds using ICI
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