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Abstract

Hydroxy(sulfonyloxy)iodoarenes, as a safe, effective and low-polluting hypervalent iodine com-
pounds, have been widely used in the research of organic chemistry and medicinal chemistry in
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recent years. Our research group has been engaged in the preparation and application of hyper-
valent iodine compounds. In particular, we have done a lot of research on iodosylbenzene, bisacy-
loxyiodobenzenes and hydroxy(sulfonyloxy)iodoarenes in hypervalent iodine compounds. In this
paper, the preparation methods and practical applications of hydroxy (p-toluenesulfonyloxy)
iodobenzene and derivatives are reviewed based on the research results of our group.
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1. 5|8

F2 I O6F FE 2 A 40 BILE PhI(OH)OTs, Hydroxy(tosyl)iodobenzene (HTIB) 2 — 2K B E s M il (1IN 1L &
Wiz —, BF & H Neilland 1 Karele 7£ 1970 #1#5(Neiland O Y, Karele B Y. Zhurnal Organicheskoi Khimii,
1970, 6(4): 885). TE 1976 FFALF 5K Koser i€ T % EMIIEEH, HX AT T R se, il bk ar
%79 Koser ilifl[1]. T Koser 71 LA RATAEM B A BN H O A 2 5 SCiE S [2]-[29], HERTAH
HTIB 71 LA . SVEE Gk, fErass 1L SikiE e AR R BRI A UL S (1~11) . %K
e 0 3 A5 FH X L R R AE AT LR R A7 AE N A0 Sk S ) AU B 8 P I 24 R0t HR R R R — B4
R HEAT B AR AE 4 S ST A [30]-[44] (] 1)e ARSCTEAHAT 4R T RO R IR S0 MR AT AE M A
Hile Ik GRS LA IR SR R EE, A R A A WAL A AN 24k 2 TAE# R L8 .
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Figure 1. Representative hydroxy(p-toluenesulfonyloxy)iodine aromatic compounds
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2. BEGTRERBIRE)WEITEMNBIETZE

Togo VREZHRAE 1 —Ff i ] (1) — a2 ) o PR I R It LIS B A S D 0 07 1k o FEAT HLRBIR A7 AE 1 % T
ZAE, R K AT YA mCPBA s 3 1] DA #5325 Fh 2 BL 1 19 420 ht 75 ¢ 16 &%) (Yamamoto, Y., & Togo, H.
Synlett, 2005(16), 2486-2488). W4 Olofsson PRI HIRIE T TS 12 B3| & R BRI A MO0y H &
Y13 (e XA AR i) — 8k 7 SR K BI5 HE 12 R - AL - FOARSS i [45] (8] 2).

I, (0.5 equiv), m-CPBA(1.5 equiv),
RSO3;H-H,0 (1 equiv)

0 CH,Clp:CF3CH,OH (1:1), rt, 30 min, 60-88% ”

ArH Ar(OH)OSO2R

Ar=Ph, t-BUCeH4, MeOC6H4, 1,4-M6206H3, 1,3,5-MG3C6H3
R=Tol, Me, Ph, 2-naphthyl

Figure 2. Preparation of Hydroxysulfonyloxyiodoaromatic compounds from aromatic hy-
drocarbons

Bl 2. BEREEFEREEMEWSENEY

Ji4b, Koser tREIZHA @Y HTIB HH ECAAR RS el 8 1 TURP e 58 28 (FF 2R ot 80 IR AT 2R W[ 46] [47]
(4816140, HTIB 14 A1 = F 3 J5 R ES [ N AS 21 T H AR G FE 2R IR 420 IR 15, [RIRE,  FRARGECR R
Tt Pk AECHE ) BIAS 15 AN AT B R AT AR A2 8 S S A 95% ISR 75 31 T H Sml Ak &4 16 (] 3).
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Figure 3. Ligand exchange of HTIB to obtain alkoxysulfonyloxyiodobenzene
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3. REGIRFEBRE) WS T SMRISFRR A

Koser VB B IRIRIE T 2 FECH H 2RI E A 25 LK PhI(OH)OTs [ X 4k dh R4ty . £idx) HTIB
e RS AT, RO TR TR B T 2R LA AL B K 2.47A1-OTs)F 1.94A(1-OH)H A [F ) 1-0 Ht
W, JEI LR RO R A BT B L A X SR R T, 15 HHAE HTIB MZRIR 5] N
B L 6f i Tl 0o B T UART TR B R R B2 [49] [50] [51] [52] [53]. Richter HARZH#K3E T HTIB T4
P em iR, 1915 Koser BRI TLE R, FINEY B T AR L &) . IR A
ORI F )UK S HTIB 14 BB, T2 F W 10 ZikEE S, R B A WURA 5 — 7+
2 2 (PRI SR 2 ) AT i [ 45 2R AR o Richter IR IZHL I 23 #7236 (PR S8 028 R RN HTIB 7E /K8 h
PIRAS, PR /KA o (PP B T 40 0 ) LA AR 0 5 (P R T 4 258 IR 5 52 A FL RS, 75931 PhIOH AAH .
MIRERRAR B BS 7, AH B AT AT 28 5 [54]

FREECA LRI UL U7 LAY 18 BB 1 R MR TERE AW 17 1 a-Bi I 5 NBEEE 15 2
74 19 (Koser G F. Aldrichimica Acta, 2001, 34(3): 89-102) (] 4).

Muniz R IR R 5 1 HTIB 355 AT LA 2RI e 437 P9 e A S R A5 1A B 195 e, JE 2 B PhIO
A1 2,4,5-= 5 IR BEER T 4% (1) HTIB fiTE4), (EIRAI 21 TR HE 2- 35K 207 20 e i 1k Am vk 21
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[55] (K 5)»
o)
(0] R2
1 M R2 + PhIOH)OSOR? g R1ﬂ\(
R OSO,R?
17 18 19

R1,R, = alkyl, aryl; R3 = Me, 4-MeCgH,, etc.

Figure 4. Introduction of sulfonyloxy group to the a-carbon of the carbonyl group
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2,4,5—iPr3C6H2803H (11 equiv),
@E\:HZ PhIO (1.1 equiv) @
CHCls, tt, 15 min, 92% NCO,B,,

NHCO,B,

20 21

Figure 5. Coupling to prepare indole

5. BEXH & 5ILk

Rao PRI 2 R AiE 1@ A HTIB MR 22 152 3,6- —HUfR-1,2,4,5-DY &% 23 (& 6). MR
3,6- —HUAX-1,2,4,5- DY 5008 23 T LAAEXS FORREEE S (Ts) L RIS, 20U T 2L (TBAF) L BAR %5 53 75

It 82 PUBE[56] [57] [58] [59].

H
,N\rR
V), pyridi i |
RAN’NHTS HTIB (1.1 equiv), pyridine (6 equiv) R)LN’N
CH,Cl,, 0°C, 15 min to 2 h,15-96% 'i's
23

22

Ar = Ph, 4-C|CsH41 4-BI"CGH4, 4-MeOCeH4, 4-MeCeH4, 2-BTC6H4,3,4-M302C6H3
4-NO,,CgHy, 4-CNCgHy, 1-naphthyl, 2-furyl, 2-thienyl, n-Pr, i-Pr, t-Bu.

Figure 6. Oxidation of hydrazone to tetrazine
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Justik 1 Koser &5 154 HTIB AH m] 4T R AL B HE, 75 %1% 24 5 HTIB 7£ /KB TR P& E
HE, ARG RG] o-75 500 25 (K 7). XA X 335 15 1 S8 Ak 25 HE s 07 A8 IR 428 R R T RS J Joi

[60].
0
1
B iAr HTIB(1 equiv) .
R2 MeOH, rt, 20 min to 16 h,70-92% Iy
24 R',R2=alkyl, aryl 25
(1.09 equiv)

Figure 7. Oxidative rearrangement
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TIB 7RI A% N o] FVERY 7K 15 5. Silva IEZIRIE T HTIB F 34 &) 26 I AR 2] £ =4
KRR AED 27 [61] (K 8).

TMSO__~ MeO
(jij\ HTIB (2.5 equiv)
MeOH, rt, 2h, 75%

26 27

Figure 8. Induce ring expansion reaction
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OM%

HTIB #] LLAAE43¥- 18] C-C B 58 AR SR 1A A 7 Kita PREEZHIRTE | HTIB 5 2 ML A1)
AR B Z PG IR A BT « BN, fE=WIERERAAE T, ENRT NEERT, DUy 28
AT 1-HE REZE 29 A HTIB 22 BRI 2174 30 [62] (14 9).

OMe
{ pvssan (9 O
HTIB(1.05 equiv),TMSBr(2 equiv)
+
I SOV )ome
S

HFIP,t,3h,88% d

28 29 30
(1.5 equiv)

Figure 9. Aromatic heterocyclic coupling reaction
E 9. FERIMBHKR N

Zhu S HGE FH HTIB AbEEGR AR 31 w15 2 B A=tk 9 Wik 32, 0532 — A o) 5 ik
TRV RE A 77601 [63] (K 10).

S
HTIB (1.2 eq.) ——
R‘NJ\N’R' N=C=N
31

Figure 10. Preparation of imide by reaction with thiourea

& 10. SHik~ERHl&E IR

PRI IE 4-F2 3 A 5 R 33 ] HTIB AbHEa] DLTE 3 A0 5] N A LS 2L &9 34, Wik R T &
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S
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o o ’ o o
33 34

Figure 11. Introduction of oxygen at the 3-position of coumarin
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4. REBRREMTEULSVNEARENARE

A

FRIEABL AT HF S G R OIS T B2 . S EWANE R, i HARA—fh#
AR A5HMEH, CREA LA Rz N . RS R DT A A Dy — b

SN BAR YR HEM O, B HERNAWRR SO AR g . CBAEEI Ca Ry
ARG L5~ S N2, ] DAKS 55 A PR 8 20 3 N B (1 45 4 BLAS BUAH L ) 05 B R 59, PR SRRt e R AT 2
Yy H TG BRI ORARIE -

E&WE

AT TR B E 1 T H (H20-523).
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