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Introduction

Previous total-synthesis example

— 0
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OEt

_> _>
Aldol Claisen
condensation condensation
OPG o
OMe
(0]
(o) o o
H 0o\ 0 -—— O_H o 04_ B S
Me Me lacton hydroxylation
Me OH Me OH synthesis
jiadifenin

Danishefsky, S. J. etal. J. Am. Chem. Soc. 2004, 126, 14358.

® Oxidized FG was installed at early stage.
® C-Cbond formation reaction makes core skeleton of illicium sesquiterpene.



Introduction

Maimone’s synthesis strategy by oxidation

;é H oNf¢ oy pseudoanisatin

seco-prezizaane

1 -

seco-prezizaane

majucin

Direct C-H or C-C functionalization of seco-prezizaane skeleton would make
short and diverse synthesis of illicium sesquiterpene.
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Proposed biosynthetic pathway
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skeleton

Fukuyama, Y.; Huang, J.-M. Bioactive Natural
Products (Part L); Studies in Natural Products

alkyl
shift
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Introduction

Synthesis strategy

(+)-cedrol (+)-pseudoanisatin

§52 USD/kg

® |ntroduce position-selective hydroxyl groups based on nearby
hydroxyl groups or carboxylic acids. (Redox-relay)
® Skeletal rearrangement by ring expansion and C-C cleavage.

10



Introduction

Synthesis strategy

radical-mediated
C-14 methyl oxidation

radical-mediated
C-4 methine activation

Fe-catalyzed
C-4 methine activation

C-10and C-12
oxidation

(+)-pseudoanisatin (-)-majucin

Synthesize differently according to oxidation order and location. ;
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Pseudoanisatin

Key reaction

@ Carbon to be oxidized

(1) C-14 oxidation by Suarez’s radical-based method.
(2) Introduction of hydroxyl group to C-7 through acyloxylation with CuBr,.
(3) a-Ketol rearrangement.

(4) Regioselective oxidation reaction using intramolecular carboxylic acid as directing group
at C-4 position.

K. Hung, M. L. Condakes, T. Morikawa, T. J. Maimone, J. Am. Chem. Soc., 2016, 138, 16616 ,



Pseudoanisatin

Synthesis scheme

SMe Me HOOC (o) Me
OH a. PhI(OAco:)z, I, hv Me c. NalO,4 Me
73% H H RuCl; * xH,0 H H
H > >
b. Me;0BF,, 72 %
proton sponge |!| OMe |!| OMe
Me 97 % Me Me
‘:'_ BCJ'S:IZ diglyme,A
(o)
OH 45% e. KOH 0
(2 steps) KOt-Bu Me H Me
E  E—— B ————
OMe .
4:1dr o)
Ill OMe
Me
f. NaH, TBSCI i Me,,—Me
then 88 % '\Il_l/ﬁ __
aq. HCI o /4 N—}g—N\ p
[Fe= | o)~ €%
Me Me
Me Me
g- [Fe] OR, L = MeCN
TBHP - X = SbFg
v
37 % combined OR4

C-H [0]

20 % Ry =Me, R, = TBS
1% Ry=H, R,=TBS
6% Ry=H, Ry=H

2X



Pseudoanisatin

Reaction mechanism

:Me Me
l a. Phl(OAc),, |5, hv
vk Ve H "
H v
b. Me3OBF4,
proton sponge Ill OMe
97 % Me

R. Baker, M.A. Brimble, J.A. Robinson, Tetrahedron Lett. , 1985, 26, 2115.



Pseudoanisatin

Suarez’s radical-based method

PhI(OAc)s,, I, hv
'

cyclohexane
AcO

CgHq7

AcO

H . AcO

5.
AcO AcO
Entry Alcohol Phl(OAc),/I, Time Temperature Product(Yield %)
(1 eq) (eq) (min.) (C)

1 1 1.1/1.0 50 40 2 (90)

2 1 1.1/0.0 120 40 No reaction

3 3 1.1/1.0 30 25 4 (53)

4 6 1.1/0.5 40 40 7 (90)

J.I1. Concepcion, C.G. Francisco, R. Hernandez, J.A. Salazar, E. Suarez, Tetrahedron Lett. ,1984, 25, 1953.



Pseudoanisatin

Reaction mechanism

Me HOOC o) Me
H H RuCl; * xH,0 H H
72 %
OMe OMe
H H
Me Me
S Y20
O) \\O c))Ruw
Me —~0
Me Me Me
£ H — H W O ———
1 OMe ] OMe
H H
Me Me
HoOC o .Me
Me
H H

Me

[O] was installed to two different position by 3 steps using C-6-OH



Pseudoanisatin

Reaction mechanism

HOOC ©
d. CuBr, Me e. KOH
t-BuOH KOt-Bu

> 45 %
. (1]
diglyme,A Me (2 steps)

HOOC

HOOC Me electron transfer /2
CuBr,
OMe Stereoselectlve

oxidation

cf) substrate scope of oxidative lactonization (Malmone T. J. et al. JACS, 2019, 141, 3083.)

CuBr, ?
M (3.0 equw) m @E%}:o @*Q
dlglyme
oo 27, 94% 28, 94%
0 0
S
93% 30, 89% 31,91% 33,82% ©




Pseudoanisatin

Reaction mechanism

HOOC o Me

Me H d. CUBI"Z Me H
t-BuOH

e
] OMe  diglyme,A

I
T

Me
HOOC M on
o e
m HOOC Ox-Me  electrontransfer o o) e
Me
H 4 BI'. Me Me
. CuBr,
. »
! OMe , OMe Steregselgctlve | OMe
Me H Me oxidation H Me

Miyake, H.; Nishimura, A.; Yago, M.; Sasaki, M. Chem. Lett. 2007, 36, 332.
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Pseudoanisatin

Reaction mechanism

g- [Fe]
OTBS TBHP

OMe 37 % combined
Me C-H [O]

20 % R1 =Me, R2=TBS
11% Ry=H, R,=TBS
6 % R1=H, R2=H

Site-selective
oxidation

20

Me

Me
M. A. Bigi, S. A. Reed, M. C. White, J. Am. Chem. Soc., 2012, 134, 9721.



Pseudoanisatin

C-H oxidation by iron complexes

30

1° 2° 3
T ;: < H)I\ [H}\V.EWG < H)UEWG < H}\/]
ep— N

A

_—
reactivity reactivity
cat 3 (1 mol %) OH
W H,O, (1.2 equiv) t x 2
X  AcOH (50 mol%)) X
s2X CH.CN °3XOH
Yield(isol.)  Yield(GC) O3X/04X )\/\/v
X=H 35% 11 X
Br 48% 51% 7:1 04X
OAc 46% 49% 5:1
OAc cat 3 (1 mol%) OAc OH OAc
: H,0, (1.2 equiv) ¢ x 2 - s :
AcOH (50 mol%) | +
CH,CN i
N OH
S1 Yield  01/02 o1 02
62% 17:1

cat3 = [Fe(CF5S03),((S,S,R)-mcpp)]

A. C-H Oxidations using Fe(PDP)

l. electronic
R R
H H
A A~ e
Il. steric
R R

lll. stereoelectronic

H H

H H
AL
O-T=

HH

IV. directed

CO,H

L. Gomez, |. Garcia-Bosch, A. Company, J. Benet-Buchholz, A. Polo, X. Sala, X. Ribas, M. Costas,

Angew. Chem. Int. Ed., 2009, 48, 5720.

M. A. Bigi, S. A. Reed, M. C. White, J. Am. Chem. Soc., 2012, 134, 9721.



Pseudoanisatin

C-H oxidation by iron complexes

Fe(PDP) 1 1 fl (SbFe)
o) 3X|[ (5 mol%) i Fe(PDP) 1
H "-,7_ H0, (1.2 equiv.)] ’:e O o ! /_\N Fe“NCCHa @) H 3X (5 mol%)
RO o min:’a Rt NCCHy k/\f/i H,0; (1.2 equiv.) %0 Hon-directed
3N, T, | .
EWG v +/- ACOH? EWG ! | RO ne CHLCN, t, 30 min >y products
R =Me, H : Fe(S,S-PDP) 1 +/- ACOH
tarti lact isolated startin lactone isolated non-directed
entry R f,,:te',','f. ;,‘;333, 'sy?e?dc rsm? |entry materlagl R product yield® product(s)
Electronics Sterics
1 (@) - 13% % o o
2 M MO s B 8% | 0. Ve, 2 0 G a2
o BBu H H, 24 Bu 029 54% -
3 Me 4 = 1- O ester= 26% 52% 0
4 H acid = 50% 26% con
3 H ~2"  Me, 25 0 9%  33,36%
5 Me 6 O 0 ester = 35% 42% 4 Bu\m‘\) H, 26 Bu 30 50% -
6 H7 v/>(_7‘ acid= 63% -
Stereoelectronics
7 Mes ester= 11%¢e 67%¢ | 5 O H Me, 27 0 0-° 2%%€ 34, 22%;
8 acid = 42% 22% COR ' 16%
6 H, 28 31 580/06 35," 6 L]
9 Me 10 ester= 33%' 51% Non-Directed Oxidation Products
10 acid = 53%9 -- COzMe H CO,Me o)
0.0 )
NHCOCFd NHCOCF3 i} Bumiozm Ry T
5 , oL COMe
1 Me, 12 ester= 10% 43% 33 3 35
12 H, 13 acid= 46%  --

H
MOR O
O/I/i j 19

M. A. Bigi, S. A. Reed, M. C. White,

J. Am. Chem. Soc., 2012, 134, 9721. 22



Pseudoanisatin

C-H oxidation by iron complexes

B. Labeling study supports hydroxyl rebound/lactonization.
180

e(PDP), H2 160,
160

H'80

88% doubly 180 labeled 87% singly '80 labeled

A. Proposed mechanism of Fe(PDP)-catalyzed C-H lactonization.

Fe(PDP) (0] O

C-H

@ H20, Abstraction .
HO ~ ——» |L,FeO o L,FeO
R o R HO :
I II
Hydroxyl

Lactonization

bound !
re oun:
7 o R

R
Lactones 45-65%

A. Biosynthesis of Taxol: oxidative tailoring of a hydrocarbon core
AcO

O OH

enzymatic
steps BZHN (e]
R — 7 - < o)
_— Ph” Y O tH oz
R H OH HO " OBz OAc

paclitaxel (Taxol©)

B. Non-directed: C—H abstraction at C1/rearrangement/OH rebound
AcO OAc
(S,S)-Fe(PDP) 1

.
H>0,

29%

AcO"™

0~ "OMe no observed 47
(+)-44
C. Directed oxidation leads to the C2 lactone as the major product
AcO AcO

OAc OAc

(S,S)-Fe(PDP) 1

—_—
‘OAc X E ‘OAc
H30; ACO' ‘i
‘Matched' 49% (20% r.s.m) O e}

‘Mismatched' (R,R)-1, 25%

M. A. Bigi, S. A. Reed, M. C. White,
J. Am. Chem. Soc., 2012, 134, 9721.
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Pseudoanisatin

Synthesis scheme

OEt 0
h. Et;OPFg,
proton sponge .
(o) i. TMSCI
oTBS thenm TFAH,0 OMe O Nal Me o o
> >
66 % j. TBAF
OMe (85 % BRSM) Me AcOH Me
Me Mé 64 % Me OH
Me OTBS (2 steps)
k. OsO,4 * TMEDA
o (0]
1. MsCl, pyr.;
Me o o) NaOH( aq.) Me o o]
-
80 %
HO Me (2 steps) H Me
Me Me
H OH OH HO OH OH

(+)-pseudoanisatin



Pseudoanisatin

Summary of Pseudoanisatin synthesis

[O]
o)
e
o)
Me
0] e H Me
[ —_— —_—
OMe 1 (o]
Redox-relay Redox-relay H Me OMe
C6 9 C11; C14 Cll 9 C7
o-ketol
rearrangement
o)
O [0] Me
o
Me 0 - OTBS
H HI:, OMe
H oM oH Redox-relay [Me Redox-relay
(+)-pseudoanisatin Cs—>Cy Ci1~>C,

® (+)-Pseudoanisatin was synthesized by fully oxidative strategy.
® |s this strategy applicable for other illicium sesquiterpenes? 25
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Majucin

Key reaction

@ Carbon to be oxidized

(1) C-4 selective oxidation by Suarez’s radical-based method.
(2) C-7 & C-12 oxidation by SeO, without H,O0.

(3) a-ketol rearrangement.

(4) C-10 oxidation.

M. L. Condakes, K. Hung, S. J. Harwood, T. J. Maimone, J. Am. Chem. Soc., 2017, 139, 17783
27



Majucin

First trial: C; > C,4, C1u > C,

Me Me
Me
[ B » H
Me Me
Me Me
(0}
a. Phl(OAc),, Me Me
'723']/‘: Me c. BHs; H,0,, NaOH  me
— 0 H o H
b. Me;OBF,, d. DMP Me
proton sponge H OMe g
97 % Me Me
H
1.5-HAT ~ e
(Minor) Me
—>
H
Me I:I !
M e
e. NaBH, © f. PhI(OAc),
—»
67% (3 steps) I, hv H
H N Me
Me 1.6-HAT  Me
(Major) 0 H
—»
43 % |:| OMe 28

Me



Majucin

First trial: C; > C,4, C1u > C,

Me Me
Me
[ B » H
Me Cll % C4 l:I Me
Me Me
(0]
a. Phl(OAc),, Me Me
'7232/" Me c. BHy; H,0,, NaOH  Me
b. Me;OBF,, d. DMP Me
proton sponge H OMe .
97 % Me Me
H
<_ _Me
(o Me C-Hbond | BDE
—
H
HO, H 34 % M Me H
Me I:I € Mex 965
Me Me Me
e. NaBH, f. Phi(OAc), Mo H
_—
67% (3 steps) g lp, hv “\H Ve ko)\ Mo 91.7
Me 1.6-HAT  me ! 0o H
(Major) H
7.
—> Et)J\O)\ Me 97.3
43 % |:| OMe 29
Me




Majucin

Synthesis scheme

Me
OH a.Phl(OAc)y, I, hv  Me_ b. BH; + THF;
then add H
H r
Ac,0,H;PO .
267 02 4 1 OAc CrO3 * 2pyr

Me

Me e. RuCl; * xH,0 d. PhI(OAc),,
Me O KBrO, Iy, hv
H 72 % 93 %
|
4 OAc
Me
f. SeOz, K2C03,
4 A wms; Me,S0O,

OMe
g. L-selectride;
KOH/MeOH
OAc 50 %

(2 steps)



Majucin

Reaction mechanism

Me
e. RUC|3 *xH,O Me (o)
KBI"03 H
72 % | oA
H C
Me
' Q?ﬁ\ \
H // Ru/
~
D \
Me
H » Me Me
H
1 OAc
: Me |1| OAc
Me
\ g
/%l{/
KBrO; £
Me
—> Me Me Me, O
—
H H
|1| OAc Ill OAc
Me Me

A. Tenaglia, E. Terranova, B. Waegel , J. Org. Chem., 1992, 57, 5523.



Majucin

C-H oxidation by RuOQ,

5 mol%
Table I. RuO,Catalyzed Ox:dnthl of Cedrane and Derivatives 0 Me Me RuClgexH,0 0 Me OH
entry starting compound temp (°C) time (d) NalO, (equiv) product(s) yield (%) F CJJ\N)\/\)\Me i . > F CJLN)\/\/k\Me
3 H oxidant, additive 3 H Me
s 1 solvent, 60 °C 2
1 , 25 1.25 4 69 24 h
o Entry  Oxidant Solvent Additive Conv®
| NalO, CClyMeCN/H,O none 25
2 NalO,4 EtOAc/MeCN/aq. H,PO,~ none 35
3 KBrO; EtOAc/MeCN/aq. H,PO,~ none 15
RO 4 NalOy EtOAc/MeCN/aq. H,PO4~ pyridine 50
5 KBrO;  EtOAc/MeCN/aq. H,PO,~  pyridine 70(62)
2 2R=H 70 1 4 2- 29 6 KBrO; EtOAc/MeCN/aq. H,PO,~  quinuclidine <5
3 3R=Ac 55 ‘ ‘4 53 7 KBrO;  EtOAc/MeCN/aq. H,PO,~  imidazole 20
8 KBrO;  EtOAc/MeCN/aq. H,PO,~  pyridazine 25
9 KBrO; EtOAc/MeCN/aq. H,PO4~ pyrazine <5
2 H 10 KBrO;  EtOAc/MeCN/aq. H,PO,~  2,2-bpy 0
11 KBrO;  EtOAc/MeCN/aq. H,PO,~  pyr N-oxide 30
R 12 Oxone EtOAc/MeCN/aq. H,PO,~  pyridine <5
4 4R =Ac 55 5 7 4a 33 13 NaOCl  EtOAc/MeCN/aq. H,PO,~  pyridine 15
5 5 R = CO2Me 50 3 75 Sa 35 14 KBrO; CCly/MeCN/H,O pyridine 35
15 KBrO;  EtOAc¢/MeCN/H,O pyridine 75(67)
16 KBrO;  MeOAc/MeCN/H,O pyridine 80(73)
17 KBrO; MeCN/H,0O pyridine 75(74)
48
6 70 2 4 .
\m < A. Tenaglia, E. Terranova, B. Waegel ,
L]
. % J. Org. Chem., 1992, 57, 5523.
E. McNeill and J. Du Bois,
20
J. Am. Chem. Soc., 2010, 132, 10202.
7 6a 70 2 4 éb 80 32
8 6 65 4 14 6b 80




Majucin

Reaction mechanism

Me (o) OMe
y f. SeO,, y
e © 4 AMS; e @
H y
K2C03!
I OAc Me,SO, | OAc

OAc

OMe

OAc 33




Majucin

Reaction mechanism

(o) OMe
Me O g. L-selectride; Me O
-
KOH/MeOH —_— 0
Ill OAc 50 % 1 (0]
Me (2 steps) H Me
OMe
Li

Me

K. Hung, M. L. Condakes, L. F. T. Novaes, S. J. Harwood, T. Morikawa, Z. Yang, T. J. Maimone,
J. Am. Chem. Soc., 2019, 141, 3083.



Majucin

Synthesis scheme

h. DMDO,
i. PhCF3, A oH o
J» MesNBH(OAc); k. TsOH - H,0
> Me 0O (o] » Me o J
o 64 % ~—,>=0 n-BuOH, A ~
(3 steps) 71 % ,
N ME H mé
I. LIHMDS 0
MooPH | 5%

m. [Ruy(PEt3)¢(OTH)3][OTH]

Me

61 % 75 %




Majucin

Reaction mechanism

h. DMDO,
i. PACF3, A on
i, Me4,NBH(OAc
Me. O J: Mey ( )3> Me. O o J
— o 64 % ~— /=0
(3 steps)

I
H Me H Me




Majucin

Reaction mechanism

OH
Me, O OJ
~ (o)
I
H Me

k. TsOH * H,0

n-BuOH, A
1%

o
>Me OJ
~— (o)
|
H Me
(H

Me. HO

Me

+—O0



Majucin

Reaction mechanism

“—0

I. LIHMDS
MoOPH

65 %




Majucin

Reaction mechanism

m. [Ruy(PEt;)e(OTf);][OTf]

i-PrOH 75 %

Almeida, M. L. S., Beller, M.,
Wang, G., Backvall, J,,
Chem. Eur. J., 1996, 1533.

RulLn

RulLn

(o =
N
!—S /
I

?uLn



Majucin

Transfer hydrogenation by Ruthenium complex

Oxidation
0.1% Ru-2
OH r.t., 1:1 Me,CO:TFE, 3 h o
J or - N
Cy” ~Cy 0.1% Ru-2, 0.2% NMM Cy” Cy

r.t., 1.1 equiv. acceptor, TFE, 4 h 99%

Stoichiometric ketone acceptors NMM

0] N—
\_/

0.75% Ru-2, 97% vyield
(or Ru-3, 95%),
4 h, 60 °C,
fusidic acid methyl ester

1.75% Ru-2, 92% yield
3.5h, 65 °C,
ouabain

Reduction
N 0.2% Ru-2, 0.4% NMM iH
Bu” "Me  1:1'PrOH:TFE,45°C,3h By “Me
a
2% Ru-2,
4% NMM
1f :
3:1 TFE:'PrOH, B
65°C,1h 3a  80% (84%)
3-epi-fusidic acid methyl ester
fusidic acid
methyl ester
(14%)
2% Ru-2,
4% NMM
le ——————>
3:1 TFE:'PrOH,
65°C,1h

Me., _O

HOJ/\)'/"OH 90% (95%)

é)H 3p 1-epi-ouabain

RU'Z = [RUz(PEt3)6(OTf)3][OTﬂ 40
Hill, C. K.; Hartwig, J. F. Nat. Chem. 2017, 9, 1213.




Majucin

Transfer hydrogenation by Ruthenium complex

b
4% Ru-2,
.- . 0
Fusidicacid 8% NMM
methyl ester TFE ’

70°C, 11 h N
HO"--§ 80% (84%)

3-epi-fusidic acid methyl ester

6% Ru-2,
12% NMM

Ouabain ——— >

TFE,
OH 70 °C,11h

w Me/,, O @) OH (60%)
: 1-epi-ouabain

: Ru-2 = [Ru,(PEt3)e(OTf)3][OTf]

Hill, C. K.; Hartwig, J. F. Nat. Chem. 2017, 9, 1213.



Majucin

Reaction mechanism

n. 0sO, - TMEDA Me

y

61 %

Donohoe, T. J.; Moore, P. R.; Waring, M. J.; Newcombe, N. J. Tetrahedron Lett. 1997, 38, 5027.



Majucin

Summary of Majucin synthesis

Redox-relay Redox-relay
C6 9 Cllr C14 Cll 9 C4

l Redox-relay

l Cs = C7, Co2
o-ketol

rearrangement

Redox-relay Redox-relay 3 OH
(-)-majucin C11 =2 Cyo Cs =2 C3

® (-)-Majucin was synthesized by fully oxidative strategy.
® The strategy of pseudoanisatin is applicable for majucin. 43
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Summary

12 steps

!

7 oxidations

14 steps

(+)-cedrol ‘

13 oxidations

(-)-majucin

® Introduce position-selective hydroxyl groups by Redox-relay.
® Skeletal rearrangement by a-ketol rearrangement. (only one step)
® Two compounds could be synthesized using the same strategy.
45
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Pseudoanisatin

Reaction mechanism

(@)

f. NaH, TBSCI
then
aq. HCI

88 %




Pseudoanisatin

Reaction mechanism

OEt
h. Et;OPFg,
proton sponge 0
OoTBS then, TFA/H,0 Me OMe O
'
66 %
i OMe (85 % BRSM) Me
€ Me
Me OTBS
Et @ _Et
(o)
—>

OEt

OMe (o)

Me
Me

OTBS



Pseudoanisatin

Reaction mechanism
OEt (@)

0 i. TMSCI
Me OMe o Nal Me ° o

j. TBAF
Me AcOH Me
Me 64 % Me
OTBS (2 steps) OH

Me

OEt

(0]
Me
o) (o)
Me o) o Me o o Me 0 o
— —— —_—
Me Me Me
Me Me Me

OTB OH
i O 1ps—F



Pseudoanisatin

Reaction mechanism

o) o)
Me O O k.0sO,+TMEDA Me O o)
y e
Me H Me
Me Me
OH OH OH

HO

Me O o

H Me

HO OH OH

Donohoe, T. J.; Moore, P. R.; Waring, M. J.; Newcombe, N. J. Tetrahedron Lett. 1997, 38, 5027.



Pseudoanisatin

Reaction mechanism

o) 0]
Me 0 o 1. MsCl, pyr.; Me o o
NaOH( aq.)
v
H Me 80 % HO Me
Me (2 steps) Me
HO OH OH H OH OH
o]
OH
Me o O
o
O r/\ INT Ve
AR J 5 " ne —
—
1] 2 Me Me
o HO OH OH
Me
MsO} OH OH
0
[ ||=GI-I2
o
Me o o
H
HO Me

Me
H OH OH



Pseudoanisatin

Acyloxylation with CuBr,

o .. 0 CuBr,

3.0 equiv

: o (3.0 equiv)

R L2 diglyme
e 150 °C

(o}

: 38 - -
(from carene)

cyclopropane l

fragmentation
Me pe  Me
H o\
M ©
41, X = Br, 29% — 40 =

42, X=H, 18%

37 [X-ray]

K. Hung, M. L. Condakes, L. F. T. Novaes, S. J. Harwood, T. Morikawa, Z. Yang, T. J. Maimone,
J. Am. Chem. Soc., 2019, 141, 3083.



Pseudoanisatin

C-H oxidation by iron complexes

B
o) o Ve o)
0"  me [Fe] (50 mol%) oMe 0,0 o
(o) . (0] (0]
H [O] (5 equiv) OTMS OH OTMS
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1 Fe(mep)(MeCN)x(SbFg), H20, 22% 30% 4%
2 Fe(S,S-PDP)(MeCN)y(SbFg)s, H>0, 25% 0% 0%
3 Fe(mep)(MeCN),(ShFg),, TBHP 21% 10% 4% (17% RSM)
4 Fe(R,R-PDP)(MeCN)2(SbFg)z, H202 16% 0% 0% (46% RSM)
5 Fe(mepp)(MeCN),(SbFe)z, H20, 26% 0% 0% (30% RSM)

H H

(S,S" PDP\\Q

mepp

Me

K. Hung, M. L. Condakes, L. F. T. Novaes, S. J. Harwood, T. Morikawa, Z. Yang, T. J. Maimone,

J. Am. Chem. Soc., 2019, 141, 3083.

54



Majucin

Reaction mechanism
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Majucin

Reaction mechanism
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Majucin

Oxidation by Se,O under no H,O condition
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Stereochemical considerations for the a-Ketol rearrangement
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