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Application of 2-lodoxybenzoic Acid (IBX) in Organic Synthesis

QIN, Kai-Yun SU, Gui-Fa* RAO, Wan-Ping TAN, Guang-Ming
(College of Chemistry and Chemical Engineering, Guangxi Normal University, Guilin 541004)

Abstract This paper reviews the applications of 2-iodoxybenzoic acid (IBX) in organic synthesis, focusing
on the oxidations of IBX with alcohols, nitrogen-containing, sulfur-containing organic compounds, selective
oxidation at carbon adjacent to aromatic systems, preparations of «,5-unsaturated carbonyl compounds and
lactones, etc. These reactions take place in mild conditions, in high yields, and with high chemoselecticity.
IBX-amide, IBX-ester and polymer-supported IBX analogues, which are mild, non-explosive, highly solu-

ble, and/or recyclable, are also discussed.
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##3 1BX (Scheme 1), #e5rhkase, ol LIKHIRAF
HEAT S IN ARG B PSR G, $L 5 T ATE K A AE
THEAT SN, SRS, 7w PR, 76N
HIR 2 B RSS2 550D, A SO AR K IBX 2T HL
Ly PR AR B HE AT ek

1 IBX 5Er R

1.1 IBX 7£ DMSO # 5Ez 8y R [z

O R A A B I A ML P AR ) Ak X
I, A VF 2 70T LUAEAS R S8 50 4 A0 1 S X — %%
k. # DMSO 5k DMSO/THF % H, IBX ££ %35~ Al A
AR PR b A AN A A0 2 0 A5 B B RO, AT RN 25
W gk S5 OR R, A AR 48 T ) R R 1 AR
B AEAHA SRR, IBX ¥ 1,2- W8 153 5] - Bl B 58 o-
T, 0 1,2- W) C—C B B AR AE O ik
Firh, AHR B EIEATRY, DNSWEIRWR . mEmE
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(Egs. 1 1 2).

OH  |BX DMSOIrt. )OJ\
—_—
R R 75%~ 100% R™ R M
1 2

R, R'=H, alkyl, aryl, heteroaryl

OH O O o
R R IBX R R R @
R'g: DMsOrrt, R orR
R oH + o OH
3 4 5

R, R'=H, alkyl, aryl, heteroaryl

CNIEL MRINIE L PN FERE DL ARG E ) Wittig
WAEAE T 1BX S — RV A3 3] oS- AN AN
P, R ) A AN B S DL i, XA A
55045 I (Eq. 3) 9.

IBX, DMSO, r.t.
RCH,OH + PhaP=CHCOR' —————'""» RCH=CHCOR' (3)
65%~98%

6 7 8
RCH>OH = benzylic, allylic, propargylic alcohols, diols,
2'-deoxynucleoside, etc.
R'= Ph, OEt

Corey fE4 /8 — AN RARBERMSWINT, FELL 1,4
T O AR AT BT TR p- P9 4 10, BT SC
TR R ) R S R R SR A (0 T R 4 — 20 R N AN R A
A N 45 5. Corey™ ] I1BX #£ DMSO 44k
1,4- 7 9 R D N LA 2] p-py 468 10, 7
Ol 81%; 4k 9 HI(CE)AENT WS AA, FH3 y- Py K45
W 11, P2l 85%, SV H A LAREFRPE(E. 4).
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JSCAF NG PR 5 I 5 BRI i B B e AN (A = ) R g
T AT A AR (R AEAL &4, 74 90%~ 100%™,

FAL RN, IBX-DMF J— MR AALF], w] e
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VR, IR WA B R — 8 R e
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IBX 75 & WA oM BE R 4 A0 SR, 557 DM SO HH AR
S ARG, TR AR R . AT
S AT [ B O E W RIEAT IBX IR Y,
PRAETI(E . XPIREE ACUT.

A, Reo™LIZK AN (86 : 14, V @ V)N
N, 75 B-HWIKE(B-CO)E 7 AL T, IBX R0 T
VT S PR L PR, 77 %6 1 1k 85%~98%. 1- 757 AEHL
FRIAR — B A SO, — O W IR B Al
(Eq. 5).
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WAHIMNH WIS K (Eq. 6).

OH (1) IBX, HYP, DMSO, rt COH

mNHZ (2) ROH, 72 h, 85% ©\/‘\;HZ ©
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HANSZ M.
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Nicolaou FJH IBX S5 AHIFI N-J7 FEEERZ . 24 H
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OB C—N B, IXAEA i p- N AR« RS S F RN
RS N O RTC A R AT SR S [ N o S S TR U
H%[le, 25, 26] (Eq. 7)_
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17
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[ Ni#% SET (single electron transfer) i 327 3E47
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T AW M2 R B N9y 1 PR, XA C—N
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A B 1 B> — AN RN S8 (R AL 1 7k, X
Rl 23 A B nd, DR kil e (0 4 A0 T AR 25 5 b
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Sy, Nicolaou®™xd I1BX 157 i ) e Al 7 9%
RILIBX FEARERI 452 N 3t m] LR A fle S A T
SN BT I TR, T H el g, HAA 1R (Eq. 8).

N-R 1BX, DMSO, H,0 SR
H o X 05~1n70%~9%% ®)

18 19

R = CHoAr, Me, CHyCH,0H, GHpCHoNMey,
CHoCH,CN, CHMe,, OH, OCH,Ph, etc.

B, HMES 1BX [ A3 2 A 2 M0 i A2 i
(Eq. 9).
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manchi FJ ] IBX B k4 A 2 B AR, 7= JLF A 2
1, B MBI TE (B, 11). WRAIN TEAB, X
NS, % 12~36 h.

IBX, TEAB (Cat) Q
R-S-R' R-S-R' 1
CHCla/Ho0 (10011, VIV), rt.
24 25

TXLE 7 W AN, HA IR, P AR I [R5 (e
20~30 min), 1 HAE SN RE XU, Rk, FRIE. 2
L RAE. RISV R Re AN 2
3.2 IBX 7R HERE (BR) & 4R 4P B 52 H Y iz

FE KL A DAy B A A R (P ) A R4 Bl ) — b vy AL
(7RI (B, BT AR B DR e, T
S KN A [ R e i e A M S | e e WA 5
B TP REPE /N A A il R0 ).

[ R 2 e b i AT KLAR 22 F 9 16 A0 i e BT LA
DM SO 1 k95 751 -3 IR = (17K, T 1BX 44 R4 i
(1 ) 3 Ao A A L PR B B4 5); Nicolaou RIAE S I 7,
IBX 7 DMSO-/K(9: 1, V: V) ] LURE 25 5 e
ARG (18 ) e 1 A AR R BRI AL A B0, i e b LA
AR, 7 3R A e A A

RaoI LA H-7K (2 : 15, V : VWIE BRI, 75 f-H
K (B-CD) AL R, FIHT IBX JEHR A4 B (185) 7K it g A
N RIS G . O N AR SR NIRRT, PR R
85%~94%. JfH. xR 1. WAHEE. FHk. e, I
BB A A S N ANSZ 5 (Eq. 12).

R?s_ sR® IBX Q
R* R’ B-CD, H,O, it R/U\ 1 2

R
26 27

R =aryl, RT=H, alkyl, aryl;
R? = R® = Et, Ph or R?, R together = (CHy)y, (CHp)s

4 1BX SLBEINEE & a,8- N EFHRELED

AT a,f-AHRFIERIEAL G P& — 2R Wiy
NAHBEY), (B ENTRG A B H S — Iy
WIXER) TAE. el Z2iA AR TN — L85 plT7 %
(FRIERY, — AN 05 02 0 BRI S 0 45 M
fElk, SRS P A A A B o, B- AR S
PO 5 — AT R R R ), G — 3 9 O o
pachy

Nicol aou™? )\ v A1 ok S Il H %, 7 55~85 “C N Al
HIBX SEHL T AN o f-ANRIERIEA S — o &
J, 1BX — fade B AU ik AL ) 40 v A ) A7

B IMARAAS 1BX TEE ST LU IBX AT
P AR IBX R N AP in 4- AR e -N-4 40 )
(MPO)AL i i 48 A AR IBX, WIAE = Nl ml LT
WL AT s T A Pk A B o0, B- AN RD BRI AL £
4@[&43].

XS5 % oS- AR B, IO A
WAL T, R RATEERE. R  1BX
FHE L S NS DA K S MR ], R DAAS BIAS ] A0 FE 1
74 (Scheme 2).

4.0 equiv. IBX

DMSO, 80 °C
22h

—_—m

76%

COB
(@]
2.5 equiv. IBX
S 30
DMSO, 65°C,6h 82%
COD

OH

O

28

1.2 equiv. IBX
DMSO, rt,3h

31
98%

Scheme 2

5 IBX 7E# & PIEE # RIS A

TH ok S P P A I T30 mT DA A5 PO TR N P 4E
TERZHANER NGBS W, A% T DMSO.
Corey UL DMSO fEA¥%7], FIH IBX fE=8E T —2%%
1,4- AT B p- N P4, 7%k 60%~88%, (H %
A A B ZE R, AT AT T A R A PE A K,
Moorthy LA Z & ZER/IDMSO (9 : 1, V@ V)],
[, 1BX S AP AT 20 T AR, oA mls 66%~
91% (Eq. 13) 4.

OH
M
© 0 Me
CN IBX
EtOAC/DMSO (811, VIV),
CN reflux, 90%
32 Me

M
© 0 Me
N
O c (13)

33

2004 4F, Yadav!®3RiE7E 10 mol%i) InCls 245 F,
LERVEWH R IBX IRFKs 34 42040 159 31 B A 2 0m vk
1 a,p- AN 6- A B 35 (Eq. 14).
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yo~N° ) 10 mol% InCly/BX, 800 YOA|/\OjO "
vor CHZCN/HZ0 (91, VIV), 65% ~ 85% o P
oy

34 3%

Y =Ac, Bn, Bz

6 IBX SEZREFIALERET

HERAR T B C IR E AL, nTLAgE
IBX AU BRIE, X AN 75T DAAE I #5205 S A
R AR, R NVIRY)IA IBX % T AR /DMSO
(2:1,V: Vi) DMSO H, fn##] 80~90 °C, Jx W
HURTHEAT, =i, e b (Eq. 15).

MeQO MeO
L, o ™
MeO Me CsHsF/DMSO (2/1, VIV)  MeO CHO

85 °C, 62%
36 37

SN AT fEd it SET HLELEEAT ¥, WORARAL_EATHe
FLP AR (10 2,4,6-— VAR TR Bl 07 70 AT i
P EAFAE (W o HEZRN), SONANREREST.

7 IBXEBUERLERIINHAMEESF

o-FR I A o- 2 SRR ARG HUA 259040 2 R T2
&b aAl, 2003 4, Raol™HRIE1E B-FRMI FIAEAE
T, BUKREH, IBX HEHEANE PRI B AR B 3l
AR o-FRIEIF -2 350 (EQ. 16). X/ AR
e —HE I a- 28 B ) 25— A1 1
o}

= X [IBX/H0 = X ()
\ —— Ay
R4;>J) Yy
L]
B-CD
38, 39 40,41
X=0,NTs X = OH, NHTs

R =H, Br, Me, OMe, NO,

o-F REL M EAAEVE 2 226 B W AR S AH
FALAE WA B AR AT T ) b T AR, 22 0N K 2% [ Rk
RUFI A 1BX FEMUEAIAEAE I 4 1F & T A &4l
TR R i - 1208 AL A R 5 A4 - 2- S AR 0 25 TR (43) (Eq.
17).

8 NEERE

v LTk, I 4Rk, 1BX AL 4 PHELA B
PEfise, TEARPERT . oo, X EREEAIT S AT 5
P2 IR, FEATHL G IR L 8 T Y £

|
o
o
0 B _CH Ar
Mo, "y KICHLCN o O

0 I (17)

Ar Me —_—
reflux

42a ~ 42f o

43a ~ 43f
a: Ar=Ph, b: Ar = p-ClCgH4, ¢: Ar = p-BrCgHy, d: Ar = p-CH30CsH4
e: Ar = 2 4-dimethylphenyl, f: Ar = styryl

H; ABJZ BT IBX AR R 22 0 DL IR L 70 v rR) e At e
IRARAIRE AR R RN E R v, BRI T LR 2 (Y .

h TR ), Thottumkara® 64 7 KL
IBX fi7AE4)(modified IBX, FRERH A4 3-MLARAK — H
FREN AT 4 % mIBX) 44, mIBX AT DL £ ok L i i
075 VA S I AT S T ), T = M R A 2 T AN o 4
b, (EASFE H I, mIBX #6045 BT =4 ) LA T
K, PR, BN g O R R, BR AW AR LT
AN T 7K 0380 =) P R 1 B A A R ] 2R T S

Zhdankin % T RI% IBX Bl 45~47(F 1)1
IBX fig 48 DL A AR HUICIY IBX 49, IBX fif &1 50 Al IBX
T PE % 51. 46 7E 2 il T A ST AR 25 5 W 2 Y e A e
AT N R RE, 47 JERSE 1, AHEENE, ST
TR W AR HLE R, XL A 1BX
ATRERCR ) — SR A AR, R R L et &
Yy, HrE R IEAEBE— B 5 2 B,

LR 1991 A A i R I (= 96 R ) R A 4
e 52 (B DB, ARt AN ST 2L ] iR,
53(J8 D) 2fasE ), AHMBRIENE, S T8 WAL
FcyE. Ak B BEERAUK, ATLLH T
FREAEFR LT BRI W mE . BREE . ZOE . SJEIEAN I F R
TARAE N A R ™,

Quideau K 229611 2K FF R « 29%f1) 7] 45— FF R A1 49%
1 1BX W& 13 2] —A kR, XA A i B e
M, Bk WESE R IBX (stabilized I1BX), SIBX 4%
W L PRI 70 G ok % 1) EtOAC Al THF Hh P A B9 ml LA
LA IR AR A AT I ) 1 Y,

G — AN TSR I BX IR Sk B R Ay R, ik
B IBX (K5 AW HAT W B A B ()2 B A, 1Y
o 19 5P (10 e g gt mT AR 43 ke T A B 4l ) 1
. (R T LLENE, i A R ER M. ()R
B BIENE, R R T IN 4. SEUUE I, X Loy
R IBX AT AE) AT 5 1BX AL A PE, mT BAAE A il A
(AT, Ko T A A PO I (1 1 .
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CoM
oo NHR HNY 2 OR
44 45 46 R 47 48
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720 2 7,
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B 1 1BX #iEMth 2z 45k =X

Figurel Chemical structuresof IBX derivatives
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