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Recent Progress in N-lodosuccinimide (NIS)-Mediated
lodination Reactions

Cao, Tongyang”  Li, Wei™**  Wang, Lijing**
(¢ College of Chemistry and Materials Science, Hebei University, Baoding, Hebei 071002)
(* Key Laboratory of Medicinal Chemistry and Molecular Diagnosis of the Ministry of Education, Key Laboratory of
Chemical Biology of Hebei Province, Baoding, Hebei 071002)

Abstract Organoiodine compounds belong to a very important class of functional molecules and their synthesis research is
of great significance. Given the advantages of N-iodosuccinimide (NIS) with high reactivity, cheap and easy to get and
environmental friendliness, it has always been the preferred iodine reagent for iodization, and in recent years, the preparation
of organic iodine compounds by iodization reaction with NIS has made great progress, which has received considerable
interest. To this end, the research progress is summarized, including the C—H iodization of NIS and aromatics/terminal
alkynes, iodine difunctionalization between NIS and unsaturated compounds with nucleophiles, and cascade iodocyclization
between NIS and unsaturated compounds.

Keywords iodization; N-iodosuccinimide; organoiodine compounds
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SRR BN A A R 2k S UL LR
(B R B, R R AT ML S 1 B RO A
AHLVE R B A IR E L
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ISR R AT 7338, XEBTIAS BIBT FC ik FE HEAT VAN 5
45, IS Ja Rt — B T S AT R .

1 NIS £5/) C—H Bt R 2

NIS 1B AR FTE J5 LA B/ o5 DA AR i o
A C—H Btk A B A AR S B B, AR E
B — R Y. 7B /2, Sharma 58 4HRI7E
2018 FEVEMLER T H NIS /5 AL AT & A o-fill
RIFE AT R, R, XEAFN NIS 25
/M - A R REAT A 4H, E R DT AR
SR AR C—H AL S
1.1 FESH C—H MUK N

G T EEBUL I STk A SR AT
75 FE IR I IR AT e e R DL R B R VRN B R AL A
WOV SR AZ BAR S . AR T 3K 8 VE AT AE 7 B TR A
HEAT PG AL, HRON S0 20 5k ml. AR, {3
NIS Xf 5 Bk AT C—H B RN — /N TR £, NIS X
T ER: C—H Bk B A RN, JRTE5
P S AL

HHT NIS {EAbeEAE BT 05 R lh o &
BRI IIREA, (HS NIS S ARSE: 55 e HEAT ik 1)
AEE MR, 2004 4, Olah A IITFRE T T2 1)
SEEGFNER R 7T, 0 I R A R 1 SR AR o
&, H NIS/BF;-H.O & R7E = T X 7 @ (LG IR TS 1%
5 RRYHEAT T WA R N, AR v OB R S B
(], 3G BF;-HoO &5 RBS6 A, AT DLSEELEE V2 1
AEvE4L 75 I8 1 C—H T4k [z . (Scheme 1).

EWG EWG
© NIS, BF3-H,O @
0~105°C l /_I
1 2
EWG = Electron withdrawing group

Selected examples

Cl Br |
X X X
| | |
= = =
yield 77% yield 68% yield 74%
o,p ratio 24:76 o,p ratio 20:80 o,p ratio 30:70
F
F. F NO, NO,
F
F |
E | |
yield 90% yield 95% yield 92%

B 1 BF:-H20 et (AR P57 ke Ak S v

Scheme 1 BF3-H2O promoted iodization of deactivated arenes
2010 4, Romo BRI A T —FAH] NIS Al
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In(OTH); HEAT 75 & (1 i 80T i FH PRI 7 32, 7 vt
LRGSR FIRTMIRFEEH, & —FH&Z. &
TR RIR =T A0 775 (Scheme 2). & HL T[54
AL SE 5255 1 55 R RE IR 2 51X — i fE, O BIxT
SRR BA T A2, peah, iz son i A AL
Y] L — il id Suzuki. Stille A1 Heck %5 2 S iE4T

AL,
QA
1
Ar \\
NIS (1.1 equiv.) '
In(OTf)3 (10 mol%)
Ar? CH5CN, 23°C,3~8h

3 Ar24

O

Bioactive iodinated
natural product

Bioactive aromatic
natural product

Selected examples

OoM
© Cl

— A
—1

@ wo o
! yield 84% yield 85%

yield 95% o,p ratio 1:2 o,p ratio 4:5
Me OH

HO

R2

R'=H, R? = H (Bestradiol)
R'=1,R2=H, yield 80%
R'=1,R2=1,yield 7%

R!=H, R? = H (daidzein)
R'=1,R%=H, yield 66%
R'=1, R? =1, yield 20%

BX 2 In LT R WIITRER) C—H Mk S

Scheme 2 In-catalyzed C—H iodization of natural aromatics

2013 4, Frontier @ISR T —Fh/E IR AN 2614
T Au(DfELR NIS FIF5 1) C—H ik < N (Scheme
3a). ZRMEAG LT B, WA RS R,
IX R 5 I ok A AR I SR S ik — 20 T RE AL SR T AT R
PE. IR, ZEEAR)TRYNEHE, JUIR S R
JRITE AR LA IR 52 1), fERIR . e BEik. B
FEEAEAE T, 77 AL S B AR 7 1R = Y. 2015
4F, Pimlott PREZHMSLEL T @ X Ik B VER Fe(IIDfEAL
B NIS Al 75 42 1 4k )< . (Scheme 3b), i i fd H
[BMIM]NT®, 3458 8R4I Lewis B4 K i & 5.
ZER T BN S mol%MIBEY . TEFEHI Fe MEALF,
[BMIM]NTH BEA S B 7, & Fe(IDTE A0, FKBE
BRIGIRZE 5 Rl Z 7 I [BMIMINTS, AT UH s
N, AP A 4 B A T vk, AR RRIRE R s B B,
SR, N FORIARE IEIR IR, k&), 1R
PR3 2 BUAL =4, 1 PR A TR 1) S = Ui 2R
FRER R LA RLT R ENLEE BB
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(SPECT) AR 13 ;75 (.45 28 i 76 1A (1) S A Ak, 57 0 [Rhﬁl‘gfﬂz ( ".‘0)'%)
; N , . . . .1 equiv.
gy, B SRR R RAF T4y B 2L D9k Pimlott ¥R (@)  AgSbFg (4 mol%)
RIS — SR T — = B o R I R A 1 PIVOH (1.1 equiv)
75 K HLALAY, 77 % (Scheme 3c). % VA A Ag(D)iE b ’ o
NIS, ] 7 e iy M e A n oy () L BAL, BRLTh B R T — , NIS
91 RIS AR 1 TR IR 251 ) O NP2 | Ruy(CO)y) (3.3 mol) O (PP,
- - Sl | _H__| () AgO,C(1-Ad) (20 mol%) |
X
(a) PhsPAUNTF, (2.5 mol%) L, DCE, 120 °C, 22 h |
NIS (1.1 equiv.) s R//
CH,Cl, or (CH,Cl), 10
r.t. or reflux Pd(OAc), (5 mol%)
©  TOH (20 mol%)
DME, 50 °C
R (b) FeCly (5 mol%) 5 NIS
p S ORI @. BIRS AR AP R A S5 C—H el
: | : R

(c) AgNTF, (7.5 mol%)
NIS
CH,Cly, 20 ~ 45 °C

BR3 i SREMEKISE C—H Bk &R
Scheme 3 Transition metal-catalyzed C—H iodization of aro-
matics

Sanford PRSI R T —Fh LA RE AT 1] BE 4]

NIS AL iR AR A A 5 1 C—H B X I PR AL L
L. Hor NIS [ A B S AR PE . 25 AR
VIJa ), AT LA A& 5 AR e o H 5 B BUAUS N A B AR
76 HIBAR 55 12 7= ¥ (Scheme 4). Bl )5, Glorius. Ackerman
IR VK IR DA i/ g T ) B2, NIS 9l ik
A, 3 RIE T T ARSI D SR AR AL B C—H
A SR, =P A A 2R AR T DO 2R H I i Ak & ik
ATAL B IR P Y Ak 2 N (Scheme 5). 2018 4, Snieckus
PRAZHITIDA NIS A LR, w70 1A AL T 4-05 S msng
) C—H 35 4k/ffiAk [z N (Scheme 6a). 75 FEMAL P24 e
53k — 4 & 4 Suzuki-Miyaura F1 Sonogashira 2 5, il &
T — R 4-75 HEERE AT A Y)(Scheme 6b).

X | N
|
(Nji@ N/

|
7 8
Selected examples
/ F
\: N :
|

[
yield 70%

yield 54%
B 4 PA(OAc): AL T I ek #EME C—H ML S B
Scheme 4 Pd(OAc)-catalyzed selective C—H iodization of

aromatics

AL LR I R0 2 1 Tt — 2 R R 1 AR

5mol% Pd(OAC),

1.2 equiv. NIS
AcOH or MeCN
100 °C, 12 h
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Scheme 5 Transition metal-catalyzed ortho-C—H iodization of
benzoamide compounds

A R X AR IS R O A e A A G A P v X 3 3
C—H it J2 ¥ (Scheme 7). £ 5 mol%l& R AL A1 0.5
equiv. (1% FORBEIR TR, — KA FIRBENLED
5 N-WARTT R G A A N, 45 EAE B EE
YRS E R ENAEY, R RIFERS, WA
>99 1 1. AXTFRITT B S S FIREE T &R,
Fod s B (0 05 B T 5 Tk,

PR TR AH MR T T — A B A X R
TIE R (PDIs)FIPUAR A, C—H #fl R B, 1% B
TR B 5 2 FUASE [F) A 0& L IR0 75 4 2 A 42 Al A
(Scheme 8). ABALALAY PDIs 183 1 —Ff Y (1) B B4 A%
T, BHIR SR 6e4k PDIs FIZET PDI HIL#i R4
) B ] 4.

Martin-Matute BREIZHPOEST T —A Ir ALK R
C—H Ak [ B [ J77%:(Scheme 9). 1% PL NIS Jyfit
U, DANS SR N BE(HFIP) AV ), IR %4 T, T
TATATA A i, R AT S2E 22 ol 2 R R (1) AR e 6
C—H MULR L Z B2 SRR o A R 52 1.
1t HFIP fEFF, BRI NS, Sl 7R R K
A7k C—H AL B

W PR I e T —FRAEIRA 264 T Rh 4k
M) 1-05 J S M AR PR T Bk 6 1 C—H Bk S B (Scheme
10). 1-77 2 57 MMk 5 NIS 7E 1% CpRh(IID %% ST
KA B C—H UL R BLE Y 1 — R F PR 5Ll
W, FEEA BARE BRI S, 15 B Re s 3t
— B R AE AR LA, MR LG BT C—C. C—N Fl
C—P i,

Huestis BRI Rh(IID) AL FIFRIE T — 151
1-(QH)- ~RZAZEME C(8) L C—H BRI, &k
T — RV B ZE /2R 5 ) (Scheme 11). Gohier
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R R1
(a)
JQ N)QN |
2 NIS (1.2 equiv.), Pd(OAC), (10 mol%) I R
3 2 > R2 & A
dioxane (10 mL), 100 °C, 6 ~ 24 h |
11 (1.0 equiv.) 12
Selected examples
NI SN | NI SN | NIJQN |
By = tBuMK@ tBu)\/K©\
. . OMe
yield 76% yield 62% yield 44%
Me Me
PO
S Ay SN
= |
F3C)\/K© oh _ By =
yield 53% yield 48% yield 51% Me
(b)
OMe oh
Me < )—B(OH), )M\e Me
)\ O NN | ——Ph (1.2 equiv.) )§ ||
NN (1.3 equiv.) P q NI N
¢ I _ K3POy4 (3.0 equiv.) PdCl,(PPh3), (3 mol%) By =
Bu Pd(PPhgz)4 (5 mol%) Cul (6 mol%), r.t., 4 h
DMF, 80 °C, 15 h CH3CN/EtaN (V:V = 1:1)
14, 82% 13, 1.0 equiv. 15, 89%
OMe OMe
)M\e OMe Me
| NN | K3POy4 (3.0 equiv.) N)QN
| Pd(PPha), (5 mol%)
= + I =
O O DMF, 80 °C, 15 h O O
B(OH),
16, 1.0 equiv. 2.5 equiv. 17, 87%
B 6 MEIE TS5 RIEFEE C—H UL R M
Scheme 6 Pyrimidine-induced selective C—H iodization of aromatics
§ 3
= =
R /O NIS (1.2 equiv.) ; | Oy N0 Oy N 0
NSNS, Pd(OAS) (5 moite) i NN S, ) ) |
| TsOH (0.5 equiv.) [Cp*RNCl]; (x mol%)
= -~ . 7 o
‘ Cu(OAc), (z equiv.) ‘
Selected examples OO + NIS DCE. Ar, 80 °C OO
Lo | |
@[ N o NS0 07 NS0
| R R
) 21 CsH13 Et 22
yield 90% yleld 90% yleld 77% R —
CsH13 Et
B 7 R FRENED 0 Xk C—H By S B ‘ » \ )
B 8 ABAZALLL & T8 W AR I & K

Scheme 7 Palladium-catalyzed regioselective C—H iodization
of aromatic azo compounds
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Scheme 8 Synthesis of ortho-iodinated perylene diimides
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[Cp*Ir(H,0)3]S04 (3 mol%)
NIS (1.5 equiv.)

HFIP, 16 h, 40 °C

o

@*

Selected examples

o)
@:u\OH
[

@ﬁ
Nea

yield 98% yield 74% yield 92%
(0] (o}
(o} (0]
o o OH
o) |
[ [ o
yield 35% yield 53% yield 89%

B9 Ir ALK FRRAIAL C—H ML S

Scheme 9 Ir-catalyzed ortho-C—H iodination of benzoic acids

P | A
Sep NN Rh (2.5 mol%) SPENPA
0,
o + NIS AgNO; (20 moI/‘o) . |
~ Cu(OAc), (2 equiv.) ~
Loy - MeCN, 40 °C P
|"\= 0.1 mol/L, Ar '.?
26
Selected examples . -
- O AR
Ir/ | A k‘::’, ZN Coo ZN
k‘;:’, N v
| 2~ I - |
=~ - N -
N -
_ F
yield 93% yield 91% yield 91%
ee 90% ee 84% ee 84%

B 10 Ru(IDAE 1-55 557 mEMRET AT B C—H BiLb
Scheme 10 Rh(IIl)-catalyzed asymmetric C—H iodination of
1-aryl isoquinolines
URAZHBYE FH NIS IR AL & oot FREE R, DA SR AR
A, SCE TRy AL S IR SRE. 2 e S R A TR A,
SN 10 min J5 A 7B, RIRTAS 2040l =4, (E5
TE R SR R T TR Ry R S AN R A R
JS2, T 55U R A R 45 H - A AR A ey SRAL 5 )
A DA DI et AT S . FEAR RS54 R, AEH 2.2
equiv. NIS, 0 LTS 2] ALy 2540 5 9)(Scheme 12).
7K R R 23R T — vy X gk 5 A R g P
C(5)—H Bk N (Scheme 13). AR WE=4 0] LA
BB RARAL, SRRET C(S)DhREILMmIN. %7575 %
RLZAFIRAT, BRI Z MLy, BEIERE, RYAME
Mg, AT 4850 7 KE M. 2022 4, #EE
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H o) | (6]
g: 5 mol% [Cp*RN(MeCN):](SbFg), R
N A N° 1.0 equiv. NIS R ~ N’
- |
L_AN DCE, 120 °C N
27 28

B 11 1-QH)-—FRZEMTE CR)NLE M C—H WUk =M
Scheme 11 C(8)—H iodination of 1-(2H)-phthalazinones

S

I
S

s NIS, EtOH, PTSA (10 mol%) | N I
R/ R RT

I\) 10 min, r.t. I\)/ I\)/
29 31

Selected examples

Br. s
T

yield 94%

| s | S | s
eO Br Br

yield 80% yield 61% yield 95%

B 12 X FFIRRH R (PTS A HE AL e T L LK S 7
Scheme 12 PTSA-catalyzed iodization of thiophene derivatives

R1 R1
[
X X
BF; « Et,0 .

RE T L, g _BFatELO QEjlg
Z N DCM, rit. Z~N
R2 R2

32 33

Selected examples

| CHO COCHs COOCH;
I I
N N
H ” H
yield 78% yield 73% yield 71%
I I
\ Ms lr
yield 79% yield 7% yield 85%
B 13 MR X Sk B C(5)—H Bk sBE

Scheme 13 Regioselective C(5)—H iodination of indoles

FIR PRI K T PTSA AL S Wbk -1(2H) -
5 NIS 7RI T RIX Uk B C(4)—H ML R M
(Scheme 14). XML BA =3 m . X BUGEMED T
B REHIN 32 1 AT NS RIS . s X Ay
%, LR A IR R eT DUR AR R C—
H itk J B
1.2 KigH&EH C—H Bt R N

1-FARBRAE A WAL 27 v ke 52 B B AR, mT a3
HLPE RIS AL A L O U B 7T, TE S A
I R R A48 NIS 1 ARUL IR, 7Rl Sk
PR ol — FR Ak S b S S ) 4% 1R RBR, SRTTIX S vk T
BN IR A AT TRAL 3 .23 7 A 5] R A5 10 850 1) PR 4 1261

Chin. J. Org. Chem. 2024, 44, 508~524



Chinese Journal of Organic Chemistry

REVIEW

0 o)
2
L SN N/RZ PTSA « HyO (10 mol%) i B N/R
R NIS, DCE, rt., 18 h A
|
34 35

Selected examples

o 0 o /@/
.B
N NH N
= cl = _—
| | |

yield 90% yield 67% yield 67%
i Ph ?
CUF - "
ek
_ g 7/ B N—ph
i Me S N
yield 89% yield 92% yield 64%
| |
| /Nﬂ,ph @f&ow
N
N H
yield 94% yield 73%
B 14 PTSA {1k F M- 1 QH)-FR 1 X 8k #1: c(4)—H
TAY I 8L

Scheme 14 PTSA-catalyzed the regioselective C(4)—H iodiza-
tion of isoquinolin-1(2H)-ketones
UTAESR, NIS Huph i) B C—H Btk 757, REA M
FAFEAM . R OIAR. BRIERESEIU R, (O —H
FEEN Elpakiih 3

2012 4F, Sheppard /@ ZH P57 T R Uity bLi@ i B
B C—H ML I, 16 Au AL R mHAT NIS Sz, AT
PLUAR R -, 7= 22 ih 58 240 % (Scheme  152). [l
Ja, BREEREAPTI R T Ml . mArgk Ag/
C3Ng LT, & TR B C—H WAL & B
(Scheme 15b). i MEALT G £ W) 5, AR, PTEE
18 H GBS (S A 2, BIAELE 5 WM IS 47 ml A st
TR F= PR = ISR . 2014 4, Sk — BRI
FIECEC BRI B 1,5- 2% —3F[5.4.0]+ —H%&-5 (DBU)K
WAL NIS, 8 7 — M RS AFIRAT . AR RN
WFRRL . R s Ao Jm 2 5 R ke C—H BTy
%, ORIGE T 2 Rl R I e R (Scheme 15¢). [A]
5, RRAUAT RO RIS BRA NIS &AL, 7278
R SR N FIRE R SL T — o v A e e B O R S R
LSRN, BT 9%rh, BERRAEWOE NIS. $iwm [ Mg %
FP2 KR T TH AL 2 8 /E FH(Scheme 15d). BE)S, B
FLAT VR R 4 129V 40k S50 o) 2R o o A ) B e I 3E 4T BF 9T
KL T —FAE NIS A>T A 7E T ALOs A3 A i b
B E: C—H L N (Scheme 15¢). ZHREFR
0 1B RE T 322k, S H T 2 A, mT R KA
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(a) 1 mol% Ph3zAuNTf,, 1 equiv. NIS
CH20|2, rt, 1h~5d

(b) NIS, 4 mol% Ag/C3N,
acetone, 3 h, r.t.

R R

| | (c) DBU (1.1 equiv.), NIS (1.1 equiv.) | |
MeCN, r.t.

H |

36 (d) NIS (1.1 equiv.), AcOH (1.3 equiv.) 37

MeCN, 4 AMS, 80 °C, 1.5 h

(e) NIS, Al,O3, 4 A MS
MeCN, 80 °C

BR 15 AKimklERl NIS ) C—H flifh B
Scheme 15 C—H iodization of terminal alkynes with NIS
A -, A RIER . ALO; M7 T il B4

T, HANS BRI R R 2.

2 NIS 25BN EERLR N

AR, # NIS F T4 18 =47 AU E Be [F116
KN, 2R T Tz 0. RO IE R I R v m UK AT
H—ERERFER SRR, T RE SR AL [
RAUE BE L=

2013 4F, Martin A1 Berini 145 2HPOMi F NIS ¢ A
M [F ) 5| N BRI h, 1338 7 — R8BS AT
AWy R, EAOMRBARIF R TELERZUT,
NIS 51 1H- I = W5 B 41 18] 555 BN AR s B,
BA R X8/ TR IR B, 2NN 2- £ -2 H-
RIF = WRATAE MR AL T MURR 1A A& 42 (Scheme  16a).
SEIG 25 SRR, STARIE PRV AL BB e A ity I BRAR
FEIPE . R T IR AT REAIALEE(Scheme 16b):
1%, NIS S kA4 I N A s Rk, Bt )5, 1H-
FRIE = e A A 7 0 B0 b (R, B, RIE e
N THT 3E SO R R () AR, T BR(E)-2- £ 052 2H-2R 9 =
M (Pathway a); SR, =447 7EARAR P2 K ) = Y B ik
(TMS)UAREERS, RA—MHREITIFE. MEFHREY
BeATIF, ZEFF=MELL—Ff TMS & Z1H S 7 R 3R
R a4, £33 Z 1A= (Pathway b).

1,2,3- =R M2 M TR E . 29902 FA
REENE SR, BBV 1,2,3- =R MR A&
B FAT AR 52/, 2016 4, BRESLREABRIF R T
NIS /M SHIFERS NH-1,2,3- =M AR SR fg [H14k
B, BT NP-SE AR AT 1,2,3- = & M (Scheme
17). FLAH FH 5 35 /45t 5 045 42 R0 0L/ B/ A BUAR = 0 5
T — RN EAT B N> SR mase B 1) N2-Je ik
BREUAR I 1,2,3- =% M.

BE 5, FhEILIR i ZH B3 RE R B NIS SE3 T I e 5
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ik SR

(a) g}
N NIS, DCM, 25 °C N
Ar—= + @E "N N-nv

Iz

| (b) Pathway a via trans addition

AN
T o
)\(Hi N Ao —cR

Selected examples

" o

(E) yield 65% (E) yield 70% (E) yield 80%

B 16 5 1HFH=

- oo

>

R=H, alkyl, phenyl ~ N-\¢

o A O Ar)\(R
|

® E

=z

Pathway b via cis addition

| B
Ar~c c-R Ar, R
" R=TMS >—(
N 4 o\ 0 N

MAEFT NIS )N B S B2

Scheme 16 Acetylene addition reaction with 1H-benzotriazole and NIS

R 2
N >_/R
_ NIS (1.5 equiv.) f ‘N—CR?

CHCl, rt. rR" N R*

IN+f

41 43

Selected examples

JTo,

yield 96% (50/1)

Bu

yield 97% (45/1)

N @
N OAc
O,N

yield 53% (> 99:1) yleld 81% (> 99:1)

BR 17 #ilE5 NH-1,2,3- = %M N2-3 B R XUE Atk
FBE

Scheme 17 N*Selective iododifunctionalization of alkenes
with NH-1,2,3-triazoles
FALE VAR KUR GE AL [ L, 7RI AN A4 N ko
BT — RYVGE R Z R AR A MR ILAAL B W) (Scheme
18).

I TR B s TV SR AN & WD E AR W BRI = 24 43

A H 2 0, B R & OT iR A R T A
X R TR A A IR AR 2 F 5 16 NS R D9, sk

LT AR B S R SR A S I 3 TR LR Ak
2, £33 1 BAT R XIS A e B P A AR A R A
Wil R & P)(Scheme 19). %M =85 wm, HA RAT
WE REIMT 52 k. Bedh, 125 N 1 IR )i P 2 2k 0
SR LA < e AL S SRS B — P
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N
’
R\/\R2 + H-N NIS ; R2
DCE, r.t R
44 45 46 |
Selected examples N,
N\ N
NS Ph)\ NC
Ny "
o O~
yield 86% yield 91% yield 91%

ER 18 MR 5m ALl K NIS B XUE feth b
Scheme 18 Iododifunctionalization of alkenes with azoles and
NIS

R! 2
SN RZ. Ts i 1 2
N™X. SN NIS (1.05 equiv.) R R
) AN N N P
s S* H  DCMIDMF (viv=601) NN
a7 48 4AMS, rt. Ts I 49 Ts

Selected examples

R A I o

yield 81% yield 70%
U es
N .
I}I/Y\l}l N/\/\N OMe
s | Ts T '
S | Ts
yield 77% yield 72%

B 19 NIS SR 53 R B S R
Scheme 19 Intermolecular iodization of NIS with sulfonamides
RelA k. EMLEE b, BENIUREHBPIGR LI R T —
PG RBAL V20 T B EAR 1,2,3- = (1) J7 7% (Scheme
20). 7E NIS AL T A iz 5 5B/ AR BUR NH-1,2,3-=
W DL R 2 I = RS RE R % AR WA AL R ORE. I HL

Chin. J. Org. Chem. 2024, 44, 508~524



Chinese Journal of Organic Chemistry

REVIEW

P UL N-JE B IURE 1,2,3- =M B A B mfa e
P

R
R N//_l_\\N
R /\ N—s
N A\ i N
NS+ ’E} NH NIS (1.0 equiv) -
PG SN CHClj, rt. N
PG |
50 51 52
Selected examples MeO
N;/ \\N N7/ \\N N/ \N
\N, \N, N
Ts |
. Ts | Ts | F s
yield 65% yield 50% yield 64%
N2IN' = 14/1 N?IN' = 5/1 N?IN'> 20/1

B 20 NIS M5 NH-1,2,3-= 8 M 57 IE MmN 1k

BRI T AL SR
Scheme 20 NIS-mediated N?-selective allylation of NH-1,2,3-
triazoles with allenamides

2018 4, [E¥ e R POV A HLAE AL RS2 8l T
AL A VIR AL BB AL XU BE AL SN, s 45 1F TR
A, RVEET, R e RS RIS 2 B 3 itk
FIRLEN I H AR =4, FEEA R AF IR B S v A0t
PR (Scheme 21).

A TR 2 BT ST A P R 1 R AL 0L
FHALSORE. BLONIS B3R 7 AR B 1 R L Ay ois sk
AP = B R EURE LR (TMSCN)/ T e WV i J 3,

PhSO,H (1.0 equiv.)
O catalyst (10 mol%) O

|| NIS (1.0 equiv.)
DCM, 6 h, rt.

93%, 95% ee ! o
E/Z > 20, >20:1 dr :

BT 2R 1,3-30E el = #(Scheme 22). HLEEHIT
F W NIS 5 TMSCN B & 75— ] AR A7 A2 ) ICN, 1X
PR NIS V5 B iy B EL e B Y 518 F ).

JEBRSCURAZH PSILL NIS AL F, o 17—
A5 v 2050 100 2 30 A5 1 T3 Pk A e 8 77 V25 (Scheme: 23).
IZEIGE F T 2 e P(O)—OH L&, feigds|
ZRThEe L) p-Tl-1- L BB R /B IR FE 23 A, ok
HEgg, Hul Lt — P R Z M AEYEEL & 2
Yo T A REM KL

2022 4, Ellman BREHPITF R T — RS H 7 H Bz
HFIP) F K1, £& B 5= A5 M, 5
FE RN NIS & B 07 BB ), Sl 1 e i a
b 75 A BUE g 14K N (Scheme 24). 1% 77 A ik
GEIERL S TIR1S . RLAR RN AT R A py
RN R A R SN, A B v P ) DX SR A A
BEREE. HAUR R Ee s A s s e Ak, SR
J FH 5 J8 R AR e S S AR e H b e 4)

3 NIS &5 B RKMIAMLR K

PRRE SR A b R R B2 03 1AL & ) A Sl A
FEEE BT, AR BATREIR I 2 BE R, Wi
PUAR AP G PN AR R B2 B 9] N LAY
HEE L, AT EUE IR A AR 27 B A AL
&5 R AR BRI REAC AL, & A H £ =
JREPL AR, NIS 5 HEA %A% 2L B A AL S 40 1 £ 1B
BIAE S5 B O B P R BRI IR AL & P (A 2k, A
Z AL IR CROPME BN & OTEROTT R K.

OHQJ
H /N

X SOPh |

catalyst

OH |
0" oy
: N

s 0= H—nH
Ar

94%, 91% ee
E/Z >20,>20:1dr

94%, 96% ee
E/Z >20, > 20:1 dr

o

X SO,Ph

ges

91%, 95% ee (major)
91% ee (minor)
E/Z >20,1.2:1 dr

90%, 92% ee
E/Z >20,>20:1dr

B 21 BRSAL S LRI AL R B A 8

Scheme 21 Iodosulfonation reaction of alkynes
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BH=E =k SR
R y
NIS + TMSCN N I N HFIP (0.1 mol/L) AU
T~ R R + Rl=—_R? NIS R
H,0 (1 equiv) Pz CN Pz 16 h, r.t., air L R?
R Et,0 (0.2 moliL)
l{l 56 61 62 63
X W
R _ T . Selected examples o
E | Bu N
N |
55 NIS + succinimide R:—<>/ W /@ik/ S 5
— = N.__O
DCM (0.2 mollL) o\v\j
57 yield 86% yield 40%
Selected examples

& J S
W Yv \(\/ N ~ | |
/©/ /©/ O O Ph

yleld 58% yield 78% yield 63% yield 92% yield 73% yield 75%

BRI 22 NIS et o g 3k i A B AL XU Ry RE 14146 B i

Scheme 22 NIS-promoted iododifunctionalization of cyclo-

propylamines

o)
NIS (1.2 equiv) _R*-P-Q |

R? 0
Il
RH\/R"' + RO-P-OH
R4

THF (1 mL) R® 4 UR
40 °C, Ny, 6 h R® R
58 59 60
Selected examples
Ph Ph. " ph. PN
Ph\Pz ,,P\O P< o
g ~0 O o] |
Ph)\ | O/
| Br
yield 95% yield 85% yield 75%

|
2w
o. P 0. R Ph
~P. ~P. 0
ST
IR RE

yield 89%

yield 89% yield 80%

ER 23 NIS #ERMERES P(O)—OH 42 i1 [X Ik 35 M p

Mot A S

Scheme 23 NIS-induced regioselective iodophosphoryloxyla-
tion of alkenes with P(O)—OH bonds

FLTE 2007 4, Kirsch BEHEIHRIE T 78 Au LT
I - I 2RSSR RIS RN NIS s bR 4-Tift-
3-PRIEER 7735, 25, BRAS B EAH 2 J5 4 P I
oY% 4,5- HHEIRAN NIS SN, AR 81 Hh 75 21 il A 475 J
DY SR I AL PN B8 2RAE S 142, 2010 4F, Michelet R
R SHR 1 — i R NIS AR HE ) 1,5-45 e L )
N, ¥ETBAEIAY)E. M5, Zard. Oki. Monteiro
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B 24 =40l SR RISk
Scheme 24 Three-component Friedel-Crafts reaction: synthesis
of alkenyl iodides

SRR RERI T NIS ML AR AR A 5 R4S
B 7 45K B LR S L &, FRTTIL TAE
Sk T 2014 4R i 0 IRRALOO RS, RTTTIE + 4K
NIS {2k B SR LR S T il — B &R, A
T TAEMABEARGE. 76 FRTY 5 F, AT RN
BREG fR LR, 4 391 NIS (R e BT A S U149
oS o e IR A4 I I 21 1 5 e R A4 I 57 95 40
.

21 ZEEREHIFMLE KL

2013 4, Kirsch PEAISIFE NIS IAFEAE R, Bl 2E
FEL AR A, SR I 7 4 2R 1R T 3-S5 -1, 5 b B
3- ik B FE -1,6- M oAb D TIAL O R IR R R AL A
(Scheme 25a). AR S SIALER AN : 5% AU 5 Bk
T BB A A2 BROSS B FHh RA 65, M 2 o i adt Tt
B4 T R T AR A IACIR B IE B T 66, TR HFIR. ¥R
W FEAS B 277 67 (Scheme 25b).

2015 4, i T RAZHIOILL NIS MR, {6 H—Fh
P VEREER ER AN 1,4- 54 —3F[2.2.2] 3¢ ki (DABCO)fT
A A 3R 2R BT B T B A LA, SR T
PIRERI T UE PR 3-exo HRIEIA LR fb SR, i FHIX
TR B (AL, BRI & T 2R 2 R -2- T
FIEAEY, Fot ik PP R 47 2405 (Scheme 26).

[F4FE, XBZERBAWILE NIS 724N, DU 2-4k
BRI R, 7E PhaP AL T R AR 5 HL A BRAIERAK )
Ri, ERCT 2R -G I [D]RIEATAEY), 2- BRI
[FREEH Z R NAR R, ARl 3-TA I AT 4 4 (Scheme
27). ZRPEH, PhaP A T30 NIS & AE S8 AR R R
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(a)

N\~ o R
Me3SiO s NIS E — |
2~24h,30°C
CH,Cl, b
64 67
R = alkyl, aryl 20% ~ 98%
(b)
. \/ OSiMe3 OSiMe3 (0] - R
M83SIO S |+ ) . R M63Si - —— |
X MR ™\ -
R Hoo+1 H R i
|
64 65 66 67

B 25 NIS A5 F 3-mEEIE Lo IR AL SsOB

Scheme 25 NIS-mediated electrophilic iodocyclization of 3-siloxy-enyne

10 mol% C1 [ !

10 mol% A8 0, O :

- - . AN '

NIS, CH,Cl Rm—; 3

20 °C Z 3

68 69 §

Selected examples :

| 1

|/,,_ o

Ar= 2,4,6-triiso ropylphenyl
yield 95% yield 55% yield 32% propypheny

ee 93% ee 93% ee 86% e

|
| D \|/

e N~ N
_/ © Y
B

yield 60% yield 99% yield 99% : A8:Y =4-OCgH13
ee 95% ee 97% ee 97% ‘

B 26 A BT HEAE I IE FXT RZE FEVE 3-exo TR AL IELL S

Scheme 26 Organocatalyst-promoted enantioselective 3-exoiodo-cycloetherification of allyl alcohols

R! 1

= NIS (2.0 equiv.) N : R2 & NIS (2.0 equiv.) R2
N PhsP (0.1 equiv) g2l N g PhsP (0.1 equiv.) mm
I _— v r @ .
NHTs  CICH,CH.CI, rit. 7N i oH CICH,CH,CI, rt. o
70 7 : 72 73

Selected examples

| | |
| | |
MeO
Br
Cry= Cly- O™ Tl Crdm 003 U
Ts Ts N o o o

yield 98% yield 99% yield 92% yield 96% yield 96% yield 93%

B 27 PhsP AL ITBER AL SR A e 3- RGN AT 3RS - [ D]k i
Scheme 27 PhsP-catalyzed iodocyclization for the synthesis of 3-iodoindole and 3-iodobenzo[b]furan
% J8 B NG WM R T [ bR IR 1 ZRAE 24 B PR ) EP R EE - 1-BE AT SN, FEA SIS BIFIT, 5 NIS K
B, SIS A A 2 s B B R Y A O R AR CRIA AL S 8, 45331 3-fill-4-07 B (bedk)-2H-4%
2016 4, Togo IR AIZHI“ITE -BuONa /775, 1?)33: FEML I (Scheme 28a). 17fiﬁ‘h@f)” H AR T 1) R A i
IR TR AN 3-75 HE-2-PUR-1-WEER 3-kedk-2-0 fE. RS, ORIk A Y T A = R R R LA
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BT

t-BuONa (1.1 equiv.)
@) Ph,I*TfO™ (1.1 equiv.) NIS (1.1 equiv.)
R—=— MgSO, (0.2 equiv.) R—=— BF3°OEt; (1.1 equiv.)
OH benzene/DCE OPh CH,ClI, (3.0 mL)
(V:V=1:1,3.0mL) 0°C. 1h
74 0°Cto60°C,3h 75

Selected examples

% SOUNSON / @8
Mel
Cl Me

&35

yield 84% yield 79% yield 78% yield 72% yield 62%
(®) (1) KsPO,, CuCl (cat.)
. (x I'Tfo Ny
RT\ 2
NHTs N
(2) NIS, BF3+OEt,
R
77 (3) NaOH 78

Selected examples

55 %% %

CO,Me
yield 85% yield 83% yield 65% yield 45% yield 57%

B 28 JRlE/ Bl 5 NIS 55 H A ERIIAAY e

Scheme 28 Electrophilic tandem iodocyclization of acetynols/acetynoamines with NIS

JNIS 5 N-if F SRR L B G it A7 OB, ST — & \-OH NIS (2.0 equiv.) N-O
51 3-TAREIKA 1 25 4)(Scheme 28b). i+ R NaHCOs (12 equiv) MR
. F.c” Z CHCly, rt.
g RO A L = G ORISR AL BRI NIS 3 " i

%J?*Jr FERRIRAANAAAE TS, LS BeARIa R, 278
JEZEATT, LN BRI RN B R T — R =

e} B
P S————— FEESERK. Wit Eﬁ%{:> ﬂ2F<:>ﬂ
(1) SR E R A i 3k — B AR A T T fE(Scheme 29). FC FsC

Selected examples

%E,i¢%&ﬂ%“ﬁ%%“%£%ﬁé&ﬁ yield 79% yla 7%
W, AE R 55 SR B R A T L A N-O © N-O
NIS RN, W2 (F R, 7E%R PR T % ﬁak% Wars Fpﬂ% <

FeBgLAL DK RIS ATT A2 P (Scheme 30).

2018 4F, Eycken B#ZH2ILL NIS Ak 7, & yield 56% yield 20%
T — RS GBRBREAL A0 BB B (LS. %% i?_q e
BTG AEART A 07, R E a7 A SR
(Scheme 31). yield 40% yield 65%

LUK R B FE LA, e T B
VS YEI KRR =W B AR 259, 2020 4F, B 29 NIS 510 = 4140 RN = P SE AL LA S I s
Terada WREUAISIIF K THi 5 B2 5 Mk, EY

Scheme 29 NIS-promoted three-component reaction for the

L, JRPiE j‘[1’2]'1%@3‘_7@%ﬁE:HHE{JC‘/EEEBZ‘ a-8M synthesis of trifluoromethyl iodoisooxazoles
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R1 R2

N RL '
NIS (2.0 equiv.) N)g\
+ HoN R ———
FSC A /\{ )Q

CH3CN, rt,, 1h FsC N

4

82 83

Selected examples

‘% =

yield 99% yield 99% yield 45%
cl OO
\©\N I \©\N I \©\ :
F3C)Q N FsC)QN F C)Q N
yield 86% yield 90% yield 25%
B 30 NIS 51 =205 [ A il = S AL R Cmk e bk
RitEY)

Scheme 30 NIS-promoted three-component reaction for the
synthesis of trifluoromethyl iodoimidazoline

RIBRA BT 7, SR A % (A 5 B HEAT 2R AN A
AT AR 89, BHJS 89 Al NIS KAEJrT WHIER L
N, E R A FEHEER) 2,4,5- = HUR-3-BIL R &

o

HO Q
P(OMe), PR £BUOK (10 mol%)

* RTTH
Ph& i

ngy 2.0 equiv.
87 88

DMF, -60 °C, 3 h

0
I Ph
(Me0),PO o
Ph)\‘ OH  Nis (1.2 equiv) jf\/g/R
V\R rt,3h '

ATAY)(Scheme 32).

Suarez-Pantiga PR LA PYLE HFIP £27E T, PLNIS 1E
NTR, E R AR S B 1,3-BRIT A2 FIER L
L, AR T B BRI SR AL ) (Scheme 33). HFIP
X NIS EENEAER, AR T b B i i fH s -1
HE R R AT R, el p-BU R B AL T DLidE— 25

B AR Z R I B SRAT A,

Rz
R4 \% NIS (1.05 equiv.)
N—R?® “R! ~ MeCN, 5 min, rt.
N
H
85 86

Selected examples

N/ " N/

yield 99%

yield 94% yield 84%

B 31 ISR S5 T W IR RIS

Scheme 31 Intramolecular spiral iodoyclization of indoles

"Bu
gg 'Bu 90

Selected examples

Ph_ o OMe
|y
[
"Bu

Ph o O) Ph | o // Ph | o
| 4 7N /
[ O [ N [
"By "Bu "Bu

yield 72% yield 66% yield 68% yield 66%
B 32 [3-F2P 0 RUR R A A = BRI g
Scheme 32  Synthesis of trisubstituted iodofuran via [3+2] cycloaddition
,(p-Tol)
S(p-Tol) S
NIS (1.5 equiv.) \ RS
Method A: HFIP, r.t., 30 min ' 7
or Method B: HFIP/CH,Cl, (V:V = 2:1 to 4:1) R! R2
-15°C,3h 92
Selected examples
&P &P T (0-Tol)S ‘
*‘ L2 0. 0
BU" Me Me™ Me Me" Me
yield 70% yield 81% yield 62% yield 65%

B 33 NIS/HFIP 4G N bR I RERR AL 1) H IR AL S 32
Scheme 33 NIS/HFIP-mediated tandem iodocyclization of propargylic sulfides
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BIKE

2022 4F, F 5@ K& T —Fh NIS {2k
2% PRI IV v s AT T ) 20 22— T 23 S A e 9 R 2 - XL
SR, PRI S A T IS R 13- RATAEY)
AIXB R 1,3-BEEEATAE Y (Scheme 35). £ i XHHLFE )
VEANIEFT, RIZRMNZ T T —A> NIS {3k 2 20§ 15
I IRE. 120715 B R A A M 4 DA R S B 2 A il
FEER £

BiJe, T Araifidiogt—5 k@ T NIS {2k 2k
P T IV e vy I P T ) X 36 4278 7-endlo 5K 6-exo 5% HL HR
ICRIA b s B, AT ) 77 30 A R T & AR 1,3-
MR AP E-1,3-RE 2% & 2K B 4)(Scheme 36). X E67™
Wy LA — 2B R AU R B, 93— RV AAFE B R
R YIR. &% R R, BR

AT J 28 SO, AR TR
22 BHHRERBKMMURN

2015 4F, REPFEHIE TMSN; /72T, fH
PrRmEiE 5 NIS KA H B B B L N, AR KO-
Ty~ kA%, SEEL T BERE » A0 o A7) E REZ11E(Scheme
37a). ZRPLFEE R, RIE G, i R IR
SR W N, R R BT 4R RE R 2 h, BT RAAr B 1S
B 2 B A AMA 102, 1% H E) 43— 5 TMSN; #1NIS &
A R BAL N A% 103 (Scheme 37b). AILFE NN R A7 AF
ISR E il R B-C—N BRI, 45 2K 3 i XL
B, A KAE B B EMEAS 2] 103 (Scheme 37¢).

EHLBRACEMAEL . Y. MORR] S5 4,

Ar
Ar N Ns NaN; (2.0 equiv.) NaN; (3.0 equiv.) Are N Ns
I | _ NIS (20 equiv.), Ar, 10 °C 0™ “NH NIS (3.0 equiv.) G .
R2  DMF (2mL)+DCE (0.5mL) R! A DMF (2 mL), Ar, 80 °C © R
R’ R2 R'
94 93 95
Selected examples F /O
cl MeO O
N a N N N N N
N s /\)’—\ /\)’—\ NS
0 N, o) N; 0 N; o N,
yield 65% yield 45% yield 62% yield 59%
o)
i-Pr e o
o)
QPO N3 N N3
-0 -Pr N 0 /\Jl_\
A N o) o

yield 58% e} |
from (-)-menthol

yield 46%
from propofol

yield 38%
from carbofuran

B 35 NIS fiidh T 2% FHH I IV A v s A A D30 358 P - X0 R A 2 B - L SR A S

Scheme 35 NIS-promoted selective amino-diazidation and amino-iodoazidation of O-homoallyl benzimidates

N
Ar—(/ ' NIS, HNE,
(0] R2 Toluene, Ar, 80 °C
R‘l
97

Ar

O” “NH NIS ArYN |
R’ N DCE, Ar, 25 °C o R2

R2
96 98

Selected examples

O oD D O

yield 71%

yield 61%

yield 74% yield 48%

-0y oy OLF

yield 74%

yield 69% yield 75%

B 36 NIS et T 4 L VI e s P T ) DX SRIE #EAYE 7-endlo B 6-exo TIFR AL S

Scheme 36
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0
R1
H R3 R NIS (4.0 equiv.) N-PG
M TMSN; (4.0 equiv) g2
DCE (0.1 mol/L) R )—I
air, 1oo °C,14h R*
99

NIS (4.0 equiv.)

H Me
)W “pg2 TMSN; (4.0 equiv) _

DCE (0.1 mol/L)
air, 100 °C, 2 h

|é<<N PG2

Me Me

102, 80%
O o
N—PG?2 NIS (4.0 equiv.) 2
TMSN; (4.0 equiv.) N-PG
Me H DCE (0.1 mol/L) Mé I

air, 100 °C, 14 h
102 103, 64%

H Me H
HMI{I ) radical N-PG?
o PG lactamization
101 102
radical
(6]

desaturation \

N—PG? .
Me \—I M “pG2
o

103

B3 37 NIS Al TMSN: /3 NEIZ K B BSR40 S
Scheme 37 NIS and TMSNs-mediated radical iodocyclization
of amides

R2

HAEZWNAH, RIHZHAEDEE. R, GH8
RGP IEE G MEM AR T, TR TMEZ MR
WG, BT RS AR R A L4 BT, B
TMSN; ABEIE, NIS NHUE, SEIT 1,7-0fmRR s
VI = oy RIS B AL S, A R T A AR PR
i S AL — SRR 2546 & P (Scheme  38). 1% 2 b7 ]
R AR : PhI(OAc), AT TMSN; J#EAT LA A2 445
Flh Ak 105, BT TN 8555, SRk 105 @ity
ZIZURIEAY NS R H L. NIS [RIREE I 2= ARl
. BREEELE 1,7 104 5, 153
H ¥ 106, AR5 6-exo-dig VEFIBRIER IR, 40k
WP (AR 107, i IR EA 107 JEd E B
B B AR G 3,4- P IR-2(1 H) - 108.
ERRB ARG T — KPS R NIS FiJ7FE
PR TG 1 ph 2 e RO OB, AR T — R 11 3-AR
T DRATAEY, PR PERMT. KHEIRS R BA
3-MAREF T RMTAEDR GBI T —KEZ OB R7E
(Scheme 39a). WIBHLELREF R, H7ERMFEINH
EH A1) 77 DY Y B R E S8 A6 Y)(TEMPO) R, B bR =411
TERZ 3 T #0#(Scheme 39b). FET i, EFIRH T AT
AEMLEE(Scheme 39¢): T4, AFHYEHUR NIS F=AMH
HZE, A)E, ME BN ERER 114 &, 53]
HHIEA 115, BEJR, 1Al 115 35431 P AR IR AL e v 75
b E K 116, &R C—O FIZRA TR H HEE 117,
ZJE R AR 107 YRR B8 AR a RAEIME = A R (Rl 118, 38
it NIS XF 118 Wy B FAR R =) 122, 5ibFEIE,

|
R' Me

104

Z
o) NIS
+ TMSN; .
N Phl(OAc),, DCE, 60 °C

O

_OAc
P oA TMSOAC é{“_'
> °

TMSN; - Ns
“OAc } (I)Ac

105 ‘Na

R2

2
gz ~ R .
S
©\/O N Z | Me - [ ve
N3 — Ng . N3
N)J\é\) —_— )J\_/\Ns
N™ ~O

R'" Me !

104 106

0 VO
I Y éN—OAc

N (0]
R! R!
107 108

B 38 1,7-4 0 B i AR S R U

Scheme 38 Radical iodoazide reactions of 1,7-enynes
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BT FREHR

NIS ( 15equw) R
MeCN (2.5 mL), r. C{II
R1_
sunlight, r.t. !
g o0
110
(b) 0
o}
0 .
N sunlight, MeCN, r.t. I
+ TEMPO (3.0 equiv.) O N
e} (o]
111 112 113, trace

\@\ _iodination \©\ l _pathc
O O

114 ‘ 115 121

(a)

cyclization with ortho-C(sp?)
spirocyclization

O b
122
sunllght ester m|grat|on
path a O N
118

decarboxylation | path b
Co, 160 °C

O I O
NG

‘ x|
R : O
R
120 119

BX 39 ARFDEREEMRRRER S NIS (IR L
Scheme 39 Sunlight-promoted iodocyclization of alkynates with NIS

AT 2t b 5 BRI 120.
NIS (1.2 equiv.)

2019 4, VA SRS AL A T A AL R M OH Cu(OTf); (5 mol%) 0
AL B R SR, A = R e R 6 D AL )NI\/\ 1,10-phen (5 mol%) /I\ll';)jl
7, 1L,10-3EZ AERCAR, ZHEVEET, NIS fERUR, & A R N Mggﬁ:ii(ggo?uévgh R
TR R A Y. %7V s, PP 123 (AR S0 B 124
AT EA R AT SRV BRI 7 R 1 5t PR S g e Selested examples
k1L 5 ¥ (Scheme 40).
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