
SPOTLIGHT782

SYNLETT

Spotlight 232
This feature focuses on a re-
agent chosen by a postgradu-
ate, highlighting the uses and
preparation of the reagent in
current research

(Dichloroiodo)benzene (PhICl2)
Compiled by Zhou Wu

Zhou Wu was born in Hebei Province, P. R. of China. She attended
Hebei University of Science and Technology for her B.Sc. (2001)
and Hebei University of Technology for her M.Sc. (2005) in chem-
ical engineering. She is currently pursuing her Ph.D. under the su-
pervision of Prof. Shende Jiang at Tianjin University. Her research
is focused on the synthesis of fluorine-18 labelled radiopharmaceu-
ticals for Positron Emission Tomography in molecular imaging and
nuclear medicine.

School of Pharmaceutical Science and Technology, Tianjin Univer-
sity, Tianjin 300072, P. R. of China
E-mail: zwu@tju.edu.cn

SYNLETT 2008, No. 5, pp 0782–0783xx.xx.2007
Advanced online publication: 26.02.2008
DOI: 10.1055/s-2008-1032173; Art ID: V23707ST
© Georg Thieme Verlag Stuttgart · New York

Introduction

(Dichloroiodo)benzene (PhICl2) was first prepared in
1886; its chemistry then became an intensely studied topic
because of its wide application as an effective chlorinating
or oxidizing agent in various organic reactions.1 As a
chlorinating agent, (dichloroiodo)benzene can be applied
not only to the addition of chlorine to alkenes, but also to
the chlorination with other substrates, such as alkanes,
ethers, esters, thioethers, ketones, sulfoxides, steroids,
etc., with moderate to high yields.1,2 (Dichloroiodo)ben-
zene can oxidize aldoximes and ketoximes to nitrile
oxides3 and ketones,4 respectively in good yields. In this
spotlight, recent applications using PhICl2 in organic syn-
theses are summarized. 

Preparation

(Dichloroiodo)benzene was prepared by bubbling chlo-
rine gas through a solution of iodobenzene in chlorinated
solvents,5 which had been applied to an industrial-scale
preparation (Scheme 1).6

Scheme 1

Properties

(Dichloroiodo)benzene exists as yellow crystalline solid
with mp 110–112 °C. It is not stable on long standing,
which means that it is normally prepared and used fresh
for subsequent applications.
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(A) Alkynes can be effectively thiocyanated by the combination of 
PhICl2/Pb(SCN)2 in dichloromethane to yield the corresponding alk-
enes with high E/Z ratio.7

(B) A combination of PhICl2/KSCN can thiocyanate b-dicarbonyl 
compounds, phenols as well as anilines to the corresponding thiocy-
anato derivatives in dichloromethane.8

R1 R2
R1

NCS R2

SCNPhICl2, Pb(SCN)2

CH2Cl2, 0–5 °C
48–93%

R1 = Ph, p-MeC6H4, n-Pr, Me(CH2)n, (n = 3, 5, 7)
HO(CH2)4, 1-cyclohexenyl; R2 = H, Me, Ph, TMS

O

O

R
PhICl2, KSCN

CH2Cl2, 0 °C

O

O

SCN

R

R = Ph, p-ClC6H4, p-MeC6H4, 
p-MeOC6H4, p-O2NC6H4

85–90%

PhICl2, KSCN

CH2Cl2, 0 °C

R1 = NH2, R2 =H, OH, COOH, R3 = H or 
R1 = OH, R2 = H, OH, R3 = H

R1

R2

R1

R2

NCS

72–86%

R3 R3

T
hi

s 
do

cu
m

en
t w

as
 d

ow
nl

oa
de

d 
fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tr
ib

ut
io

n 
is

 s
tr

ic
tly

 p
ro

hi
bi

te
d.



SPOTLIGHT 783

Synlett 2007, No. 5, 782–783 © Thieme Stuttgart · New York

References

(1) (a) Stang, P. J.; Zhdankin, V. V. Chem. Rev. 1996, 96, 1123. 
(b) Zhdankin, V. V.; Stang, P. J. Chem. Rev. 2002, 102, 
2523.

(2) Topics in Current Chemistry: Hypervalent Iodine 
Chemistry, Modern Developments in Organic Synthesis; 
Wirth, T., Ed.; Springer: Berlin, 2002.

(3) Radhakrishna, A. S.; Sivaprakash, K.; Singh, B. B. Synth. 
Commun. 1991, 21, 1625.

(4) Radhakrishna, A. S.; Augustine, B.; Sivaprakash, K.; Singh, 
B. B. Synth. Commun. 1991, 21, 1473.

(5) Lucas, H. J.; Kennedy, E. R. Org. Synth., Coll. Vol. III 1955, 
482.

(6) Zanka, A.; Takeuchi, H.; Kubota, A. Org. Process Res. Dev. 
1998, 2, 270.

(7) Prakash, O.; Sharma, V.; Batra, H.; Moriarty, R. M. 
Tetrahedron Lett. 2001, 42, 553.

(8) Prakash, O.; Kaur, H.; Pundeer, R.; Dhillon, R. S.; Singh, S. 
P. Synth. Commun. 2003, 33, 4037.

(9) Yusubov, M. S.; Yusubova, R. J.; Filimonov, V. D.; Chi, K. 
W. Synth. Commun. 2004, 34, 443.

(10) Yusubov, M. S.; Drygunova, L. A.; Tkachev, A. V.; 
Zhdankin, V. V. ARKIVOC 2005, (iv), 179.

(11) Zhao, X. F.; Zhang, C. Synthesis 2007, 551.
(12) Benjahad, A.; Guillemont, J.; Andries, K.; Nguyen, C. H.; 

Grierson, D. S. Bioorg. Med. Chem. Lett. 2003, 13, 4309.
(13) (a) Bachmann, J.; Hodgkiss, J. M.; Young, E. R.; Nocera, D. 

G. Inorg. Chem. 2007, 46, 607. (b) Cotton, F. A.; 
Koshevoy, I. O.; Lahuerta, P.; Murillo, C. A.; Sanaú, M.; 
Ubeda, M. A.; Zhao, Q. J. Am. Chem. Soc. 2006, 128, 
13674. (c) Jin, L.; Yin, J.; Chen, L.; Guo, C.; Chen, Q. 
Synlett 2005, 2893. (d) Martins, A. M.; Branquinho, R.; Cui, 
J.; Dias, A. R.; Duarte, M. T.; Fernandes, J.; Rodrigues, S. S. 
J. Organomet. Chem. 2004, 689, 2368.

(14) Bennett, M. A.; Bhargava, S. K.; Bond, A. M.; Edwards, A. 
J.; Guo, S.; Privér, S. H.; Rae, D.; Willis, A. C. Inorg. Chem. 
2004, 43, 7752.

(C) PhICl2 can be used for the chloromethoxylation, iodomethoxyla-
tion, iodohydroxylation, and iodochlorination of alkenes under dif-
ferent conditions with good yields.9,10

(D) Aliphatic primary and secondary alcohols can be oxidized to the 
corresponding aldehydes and ketones in good to excellent yields by 
the combination of PhICl2/2,2,6,6-tetramethylpiperidin-1-yloxy 
(TEMPO)/pyridine in CHCl3. This oxidizing system has preference 
to oxidize secondary alcohols over primary ones.11

(E) Reactions of PhICl2 with 4-hydroxypyridin-2-ones in aq Na2CO3 
gave an aryliodonium ylide that rearranged to 3-iodo-4-phenoxy-
pyridinones. This operation can install both the iodine and aryloxy 
groups to the pyridinone nucleus.12

(F) PhICl2 is a good reagent for the oxidative chlorination of various 
metal complexes.13 For example, treatment of dinuclear platinum(II) 
complexes as a mixture of isomers (the half-lantern and lantern com-
plexes) with PhICl2 in dichloromethane gave the dichlorodiplati-
num(III) lantern complex in excellent yield.14
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