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lodinanes: trivalent iodine
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Fig. 4. Schematic solid state structures of (PhlO), 18 (a) and PhINTs (b)
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Reductive p-Elimination

R
t=m + Phl + L= (whereM=C,N,O,§S)
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n-C4H9 n'CgH17 n-C4H9 n-CgH17

n-CgH17 n-C4H9
} t-BUOK Q/ . \Q t-BUOK I
1:1

BF4(Ph)l Me n-CsHqq I[(Ph)BF4

E-108 Z-108

M. Ochiai, Y. Takaoka, Y. Nagao, JACS, 1988, 110, 6566-6568
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product of acetylenic _
nucleophilic substitution R~C=C—Nu
121

carbene
rearrangement

Nu, @@ pn | Ny
N A — (C=C—tPn —— | 0=C:

B o
119

C-H carbene insertion
(if R or Nu has Cj
or longer carbon chain)

Nu
five-membered
carbocycle or heterocycle







Me==——170T" &+ TsPh)Li - @Me
Ph N

Ts
O 0
n-CyHg—==—1-OTf PhONa @( m — @n—&%
Ar H*"H Me

116

- n-CsHq1
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Scheme 42 Pareitropone (88)

K. S. Feldman, T. D. Cutarelli, and R. Di Florio, J. Org. Chem. 2002, 67, 8528-8537
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R,Si

@Ao

= iPr: TIPS-EBX (1)
R Me: TMS-EBX (2)

TBAF

THF
-78 °C

loa

EBX (3)

O
0O

EWG
- EWG
—78°C to RT

X

EWG = COX, CN, NO,
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§
COzMe

D. Fernandez Gonzalez, J.P. Brand, and J. Waser, Chem. Eur. J. 2010, 16, 9457-9461
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X-S Ye, W-K Li, and H.N.C. Wong, JACS, 1996, 118, 2511-2512 19




(PhIO), o
18

n-CeHiz~ Me H,0, rt n-C6H13)J\Me

43

yield (%)

additive (equiv) time (h)

none 48 trace
KBr (0.2) 24 94
KBr (1) 8 98

oK*
(PhlO), Ph—ll R/kOH
N, Br
OK*
/
KBr Ph—I \WH + HBr
[ p o
Phl, H,0, 0=(
Ri
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Arl(OAc),
BF5-Et,0

Ar = m-N0206H4
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1.2 equivDIB
N 3.6 equiv KOH
i MeOH, 01023 °C
o”’ '

75%

W. D. Z. liand Y. Q. Wang, Org. Lett., 2003, 5, 2931
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S

j’\ Phi(OH)OTs j\/ms HN"S™ *NH, S_YSH
Ar” “CH3 MeCN, A Ar MeCN, H-0, A
(42-57%)
NH
l R*"NH, R
CHCl3, A S_
Scheme 29 (R= Ph, Me) (42-67%)

Zhang P-F, Chen Z-C (2000) Synthesis 1219
Zhang P-F, Chen Z-C (2001) Synthesis 2075
Zhang P-F, Chen Z-C (2001) Synth Commun 31:415
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S. De Munari, M. Frigerio, and M. Santagostino, J. Org. Chem. 1996, 61, 9272-9279

27




HO/\r NHFmoc OHCYNHFmoc
wet CHzClz, 23 °C

|

Ph
oo%ee  ©a05h >95%(99%ee)

cf. Swern Oxid. (i-Pr,NEt): 37% yield (50%ee)
TEMPO-NaCIO, Oxid.: 87% yield (95%ee)
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OH 1) IBX, 23 °C, DMSO/THF (1:1)
2) NaClO,, NaH,PO,, 23 °C,
- {BuOH/2-methyl-2-butene/H,O (1:1:1 )’

(89%)

(-=)-Amphidinolide E

C.H. Kim, H.J. An, W.K. Shin, W.Yu, S.K. Woo, S.K. Jung, and E. Lee, Angew. Chem. Int. Ed. 2006, 45, 8019-8021
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HO

A~ OH PP

51

IBX
=CHCO,Et

20 °C, DMSO
(90%)

52




1. 1BX, DMSO
(71% yield)

2. THF, =15 °C
BrMg 137

SnBuj
(68%, dr 3—4:1)

N. K. Garg, L. E. Overman and al. JACS, 2007, 129, 11987-12002
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1. Dess-Martin, 0 °C
NaHC03, CH20|2

2. 3
/—_ ,—PPhsBr
l 144

NaHMDS, DME
-78 - 0°C

(76%, 2 steps)

I:Az»e%)_:;. |: 142, R=TES
(929/") 143, R = H

Dess—Martin

N&HCO3, CH2C|2, 0°C
(70-80%)

N. K. Garg, L. E. Overman and al. JACS, 2007, 129, 11987-12002
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A. P. Thottumkara, M. S. Bowsher, T. K. Vinod, Org. Lett. 2005, 7, 2933-2936
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CO,H
@: (20 mol %)
OH |

OH Oxone
70 °C, MeCN/H,0 (2:1)
a1 (94%)

A. P. Thottumkara, M. S. Bowsher, T. K. Vinod, Org. Lett. 2005, 7, 2933-2936
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f) IBX (4.0 eq), 80 °C

d) IBX (2.5 eq),
65 °C

b) IBX (2.0 eq), 65 °C

2

@ Reagents and conditions: (a) IBX (1.2 equiv), DMSO, 25 °C, 3 h,
98%; (b) IBX (2.0 equiv), DMSO, 65 °C, 6 h, 88%; (c) IBX (2.5 equiv),
DMSO, 75 °C, 12 h, 74%; (d) IBX (2.5 equiv), DMSO, 65 °C, 6 h, 82%;
(e) IBX (3.0 equiv), DMSO, 80 °C, 15 h, 81%; (f) IBX (4.0 equiv), DMSO,
80 °C, 22 h, 76%.

K.C Nicolaou, T. Montagnon, P.S Baran, Y.-L Zhong, JACS, 2002, 124, 2245-2258
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Y=H

-

conventional sulfur- and
selenium-based reagents

K.C Nicolaou, T. Montagnon, P.S Baran, Y.-L Zhong, JACS, 2002, 124, 2245-2258
S. F. Kirsch an A. Duschek, Angew. Chem. Int. Ed. 2011, 50, 1524-1552
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a) i. IBX
i. KoCO3
ii. MeNH 3*C|'
fone-pot]
b) i. IBX
ii. KoCO3
iil. MeNH3*CI"

[one-pot]

0 _Me
HaN
) ¢) K»CQg, MeNH;*CI"
{one-pot}
4

4 Reagents and conditions: (a) IBX (4.0 equiv), DMSO, 25—85 °C, 22
h, cool to 25 °C, add K,CO; followed by MeNH3"Cl~, 3 h, 58%:; (b) IBX
(3.0 equiv), DMSO, 80 °C, 22 h, cool to 25 °C, add K,CO; followed by
MeNH;"Cl™, 3 h, 59%; (c) KoCO3, MeNH3"Cl~, MeOH, 25 °C, 2 h, 72%.

K.C Nicolaou, T. Montagnon, P.S Baran, Y.-L Zhong, JACS, 2002, 124, 2245-2258
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(PhlO),
18

CH,Cl,

M. Ochiai, M. Inanage, Y. Nagao, RM. Moriarty, RK Vaid, Duncan MP, Tetrahedron, 1998, 29, 6917-6919
RM Moriarty, RK Vaid, Duncan MP, M. Ochiai, M. Inenaga, Y. Nagao, , Tetrahedron, 1998, 29, 6913-6917
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0 PhINTs
Py _—
R” "NH, CHxCl, 1t

= alkyl, Ar

o) PhINTs
A — g
R” ~NH,

2

A. Yoshimura, M. W. Luedtke, and V. Zhdankin, J. Org. Chem, 2012, 77, 2087-2091
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Phi=0-[C,¢H33N*Me;]Br (CTAB)
R-S-R' R ~ R-S(0)-R'

H,O-nonpolar solvents
(micellar or reversed micellar systems)

PhIO, (50 moi%) {% Q
CTAB (20 mol%%) o " gL "
diacyltartaric acid (10 mol%) 4 HO,C  COH
S

S >
Ar” TR toluene-H,0, r.t. Ar” R (RA-28

excellent yields up to 72%ee -
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hv, Phl(OAC)g, I

cyclohexane, reflux

C.E. Mowbray, G. Pattenden, Tettrahedron Letters, 1993, 34, 127

— I

43




PhI(OAc), +

AcOIl

J.L. Courtneidge, J. Lusztyk, D. Page, Tetrahedron Letters, 1994, 35, 1003
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OCOR 89

<|300R @
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88 R = 1-adamantyl, c-CgH14, 2-phenethyl

__SOsPh @ (79)
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NCOoH
BnO OBn
PhI(OCOCFs),

benzene, hv, 5h
34%

)

L]
>

H. Togo, M. Aoki and M. Yokoyama, Tett. Lett.. 1991, 32, 6559-6562
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OCOCF;
OCOCF,

Phenyliodine (lll)
bis (trifluoroacetate)
{PIFA)

Ph—I]

R=alkyl
SiR3




Ph_}.OCOCFq
PhI(OCOCF3), ) “OCOCF,

(CF4),CHOH MeO—< >R

or CF3CH20H

Charge-Transfer
Complex

R = alkyl, alkoxy, halogen, etc.
Nu = N3, OAc, SAr, SCN, etc. or internal nucleophilic group
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PIFA g 6
(BFgEO & Q O :

:Y\

N, S, O Containing
Heterocycllc Compounds

H2 4 Rs = Sj
Selective i Y =5i, 50,

Cleavage  R! Q O R®
r ol

zZ Z

2, 2'-Substituted
Biaryl Compounds

T. Takada, M. Arisawa, M. Gyoten, R. Hamada, H. Tohma and Y. Kita, J. Org. Chem. 1998, 7698-7706 =




Phl(OCOCFj3),, CF3CH,0H, —40 °C
39-85%

-

R'=0OMe,R°=H,n=1
R'=0OMe, RZ=0OMe,n=1o0r2
R'=H,R2=OMe,n=1o0r2

T. Takada, M. Arisawa, M. Gyoten, R. Hamada, H. Tohma and Y. Kita, J. Org. Chem. 2001, 59-65
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1) PhI(OCOCF5),, (CF5),CHOH
Then NaOH (73%)

r
# 2) BnBr, nBu,NI, NaH, DMF, 78%

E.M. O’Brien, B.J. Morgan and M.C. Kozlowski, Angew. Chem. Int. Ed., 2008, 47, 6877-6880

OMe OBn

OMe OBn
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K. Jarowicki, P.J. Kocienski, E. Sliwinski and F.T Boyle.Org. Biomol. Chem.,2006, 4, 2193-2207
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1) NaOH-MeOH

2) Phi(OAC),, TFE
3) HC

61% (3 steps) & ’ 131

Sml, HFIP
-78°C, 1 min | 46%

o

/

_TFA, CH,Clp

87% o

39
(-)-platensimycin 133 (d r. 2 1)

K. C. Nicolaou, D. J. Edmonds, A. Li, and G.S. Tria, Angew. Chem. Int. Ed. 2007, 46, 3942-3945

55




non-stereogenic

pro-(S) = bond pro-(R) = bond

stereogenic .. _ stereogenic

selective addition pro-(R) selective addition
of X=Y to the / n bond \ of X=Y to the

opposite
configurations

Scheme 10. Dienone desymmetrization.




add

toluene
heat
RO 37
HFopyr( 35 R=TBS B
90% 36 R=H

HO ~H
T

ti,, . -

H. Liang and M.A. Cuifolini, Org. Lett. 2010, 12, 1760-1763

Ha .R <~ nonbonding H.. R
~S0, interaction O8~N

o syn-31 anti-31 O

| |
R

H{ +R  opposite configurations , H/../ﬁ
ﬁr A R

wl

(0]
syn-32: expected anti-32 expected
minor product major product
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1) SOz*pyr, Et3N,
1:8 DMSO/CH,Cl,, HO”
0°C nt,57%

2) HONH_*HCI, NaOAc,
EtOH, 60 °C,
ca. 100%

18

Phl(OAc),, FsCCH,0H,
rt, then 50 °C, 80%

J. L. Frie, C. S. Jeffrey, E. J. Sorensen, Org. Lett. 2009, 11, 5394-5397
J. P. Parikh, W. E Doering, JACS, 1967, 89, 5505

1: (+)-cortistatin A
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Discorhabdin C

Y. Kita, H. Tohma, M. Inagaki, K. Hatanaka and T. Yakura, J. Am. Chem. Soc., 1992, 114, 2175-2180
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R=H or TMS Discorhabdin C

Y. Kita, H. Tohma, M. Inagaki, K. Hatanaka and T. Yakura, J. Am. Chem. Soc., 1992, 114, 2175-2180
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HO

route A

H. Tohma, Y. Harayama, M. Hashizume, M. Iwata, Y. Kiyonon, M. Egi, and Y. Kita, J. Am. Chem. Soc., 2003, 114, 11235-11240
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O
Br
2
we 2
N N
TBSO H § 1s
21a (S-isomer)

p-MeOBnSH
-
30%HBr-AcOH

1) BF3-Etp0 (88%)

[| 2) Pb(OAC), |
CH,Cl,-MeOH —78~4°C, then
Meo” N
(80%) H aq. MeNH»
24 (diastereomeric
mixture)

AL
gr 10

1 N
RSH

R'=Bn (25b-1, II)

~ (R'=Ac (25a))

H. Tohma, Y. Harayama, M. Hashizume, M. Iwata, Y. Kiyonon, M. Egi, and Y. Kita, J. Am. Chem. Soc., 2003, 114, 11235-11240




CGF5|(OCOC F3)2 R2 ‘ N
> MeO— '
HN-R'
MeO™ N
H 0o

B-amino alcohols or a-amino acids N,O-acetal compounds

Scheme 3. Fragmentation reaction by C¢FsI(OCOCEF;),.

AN
N
Ts




R® R?
) 2
HO HN-R' R Nu-
or N- HN-R' >
0O R? < o] N,O-acetal A

HO HN-R’

alkaloids
or

peptide

N R? R \ R
Nu™ ¢ o '"H R-C— R-S— R-N—
HN-R' HN-R' /" HN-R' HN-R! " HN-R'

L ———

Scheme 1. Synthesis and efficient use of N,O-acetals.




5 steps

=

N
OTBS . A OTBS
B 1o N Br 1) PIFA, montmorillonite K10
Ts N
& , CF4CH,OH
T t
0.1 N HCI N 2)BF,Et,0
N-Tr in MeOH N N  CH,Cl,
H H o Ts

TBSO

M602C NH2 -HCI

TBSO
(D)-tyrosine methyl ester

C6F5|(OCOCF3)2 (2 equw)

o)
MS 3A Br 1) p-MeOBNSH
CH,CN/MeOH 10:1 - JN HBr in AcOH
. .
NaHCO; (7 equiv) N\ 2) detosylation
MeO” "N ¥s

N
H o

(-)-6b (-)-discorhabdin A
[o]p=-390
(c=0.05 in MeOH)

Y. Harayama, M. Yoshida, D. Kamimura, Y. Wada, and Y. Kita, Chem. Eur. J. 2006, 12, 4893-4899
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y urea-H202
F

TFAA, TFE,
-40°Cto-10°C

OTFA

(+)-maritidine

T. Dohi, Y. Minamitsuji, A. Maruyama, S. Hirose and Y. Kita, Org. Lett., 2008, 10, 3559-3562
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H20,

| COCF,

2 equiv of TFAA
Arl
o} o

)L Jj\ cat. 1b

F3C 0-0 CFs ( Ar = 4’FCSH4)

A
OCOCF;
ArI(III)
ococra

T. Dohi, Y. Minamitsuji, A. Maruyama, S. Hirose and Y. Kita, Org. Lett., 2008, 10, 3559-3562
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0]

cat (10 mol%)
+ mCPBA 1.5 eq. - 0 0
CO.H 0°C, CHCl3, 30h

Cl

72 % yield
90% ee

M. Uyanik, T. Yasui, and K. Ishihara, Angew. Chem. Int. Ed. 2010, 49, 2175-2177
68
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(X=YHor YR") (X=YH)

Scheme 2. Design of conformationally flexible iodoarene 5 (precatalyst)
and iodosylarene 6 (catalyst).

M. Uyanik, T. Yasui, and K. Ishihara, Angew. Chem. Int. Ed. 2010, 49, 2175-2177
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Scheme 5. Reaction of Cyclopropyl Aldehyde 81 with IBX Leads
to the Ring-Opened Dienal 82, Thus Supporting the Intermediacy
of Radical Species (i.e., VI)2

N e N I
79

so ©

c)

Ph
o d)IBX
Ph [se0

H Figure 3B]
81

@ Reagents and conditions: (a) [2-(1,3-dioxolan-2-yl)ethyl]triphenylphos-
phonium bromide*? (2.0 equiv), +-BuOH (2.0 equiv), THF, 25 °C, 72 h,
43%; (b) Zn—Ag couple,44 CHyI, (1.3 equiv), Et,O, reflux, 22 h, 78%; (c)
AcOH:H,O 1:1, 25 °C, 12 h, 81%; (d) IBX (2.0 equiv), DMSO, 70 °C, 7
h, 98%.

J. AM. CHEM. SOC. = VOL. 124, NO. 10, 2002
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OMe
PIFA OMe
Solvent

cocr=3 coca andlor COCF:,

substrate solvent reaction time

la CF3CH20H 5 min
8a 30 min
8b 45h
8c 4h

8d 24 h
8e 30 min
8e (CF3)2CHOH 1h

8e CH3CN 3.5h
8e CH,Cl, 24 h

OO0 s WN —

J. Org. Chem. 1996, 61, 5857—5864 .
—
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PIFA
OMe
N

FaCOC’

OR

PIFA
OMe
N

FsCOC

OMe

1

OMe

8: R=Me, SiR';

J. Org. Chem. 1996, 61, 5857—5864

F,cOC (A)

(cl>cocr=3

oo'\ Ph

OMe

Nﬁ_@Me

—

Z; v

F,COC (

— 8

F,COC 2

=~ route a

O—R
route b( {

OMe

N
F,COC (C)
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Periodinanes: pentavalent iodine

I—'“u.

2 orlhogonal/ L/

3c-4e bonds

10-1-4 12-1-5
pseudotrigonal square
bipyramid pyramid




