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Coupling between a-alkoxy bridgehead radical
and Michael acceptors

HO £ OBz
trigohownin A

OJ\O radical coupling
0 |
SePh

(0]

S "

radical acceptor
o o n-BuzSnH, V-40

o) r o
M\seph toluene, 110 °C

n
n=0,1,2,3, upto77% yield

n=0,1,2,3, upto72% yield

Inoue, M. Org. Lett. 2011, 13, 4778. https://doi.org/10.1021/01201758a

TBDPSO

TBDPSO

O -
MSePh toluene, 110 °C

Application to the three-component coupling strategy

OJ\O
o

radical acceptor
n-BuzgSnCH,CH=CH,, V-40

n =0, 75% yield

77% yield
n =1, 32% yield

All products obtained as single diastereomers
Inoue, M. Org. Lett. 2011, 13, 4778. https://doi.org/10.1021/01201758a

V-40, 130 °C
TBDPso/\f PhCI

SnBuj

OTBS

v
0

O - L 4
OAC< o _<O
OAc

_ electrophilic radical

nucleophilic radical -

K,CO3, MeOH
56% for 2 steps

7-endo radical
cyclization
nBuzSnH
V-40

Xylene, 180 °C (MW)
59%

NaH, CS,
Mel, 61%

X = C(S)SMe

resiniferatoxin
|
Inoue, M. Chem. Sci. 2013, 4, 2364. https://doi.org/10.1039/C3SC50329A
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Et;B-mediated radical-polar crossover reaction

04\0
o ‘

O
radical reaction
S
HO_
1 N acceptor
. | electrophile
0 e} 0 o Et3B, O
S EDCI, CH,Cl, N — 7 .
M\COZH 2. hv, PhTeTePh M\Tel’h CHyClp, 0°C

with O,Se-acetal,
no reactivity

Ry =Me 86%
Ry =CgHy3 7%
R4 = cyclohexyl 99%
Ry =t-Bu 74%
R4 = (E)-CH=CHMe 41%
R4 = CH=CMe, 76%

n =1, 22% with
63% retroaldol product
n=2,86%

Inoue, M. Org. Lett. 2013, 15, 5122. https://doi.org/10.1021/01402563v

X =0, 90%
X =NBoc, 92%

Radical decarbonylation of a-alkoxyacyl tellurides

R, X radical acceptor Ry, X R, X
)S(TePh EtsB, air )S :
R0 ™ R0 .
1 CH,Cl, ! | RO TePh
O (e}

B Ry X
H,0 R4 \fo
H
R4
Ry X R, X N\wOH
wH
RO o '
R,O
Kg 1 " o
70-92% 60-82%
O
H H@):

0
OTBS o ]P o
Et3B, air ‘\H)

Conformation is stabilized by orbital interaction
and the acceptor comes from the convex face.

sororianolide B

J
Inoue, M. Chem. Sci. 2015, 6, 2765. https://doi.org/10.1039/C5SC00457H
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Application in total syntheses Decarbonylative radical-radical coupling
OR, OR; OR, OR; OR, OR; OR,
X i -
. R1 0 Et3B, air R1 R . R1 R . R1 R
) N BnON R Benzene H 1 1 1
B8O 0, OR, TePh OR, OR, OR, OR, OR, OR,
(:Hzc|2 NHOBn oo op BB
64-79%
T X >< X
HO
Oj/ R MeO/’ PhthN ‘ OBz o
* OB
TBSOM BRONZ TBSO O R z §
< N TePh FtB. 9, NHOBN BzO NPhth  OMe © ©
o 3 CH,Cly o 3 >< ><
)(O 81% )(O 68%, 35:55:10 60%, 17:68:15 56%, 6:43:51
O N\
)]\ O, O, TePh Et3B, O,
NH, X = CHg, polyoxin J >
7 steps X =H, polyoxin L NPhth PhTe 3 benzene/CH,Cl,, rt
—_— > X = CFj, trifluoropolyoxin J H o
X = F, fluoropolyoxin L OBz 2 equiv.
) O>< ><
Inoue, M. Angew. Chem. Int. Ed. 2017, 56, 11865. https://doi.org/10.1002/anie.201706671 Bz0 MeO
— _ 5
0 o><o Bz OBz BzO Y 0
AcO., TePh : EtB, ai o OA RH @ ¢ ><
. e - , air C
Ho % ;5°/ r @ glg ggzﬂ . SS (17%)
H o 2% + o
BzO NPhth 0. _O OBz ( OH A R (1.7%)
OB: + :
4 steps
Phth 0Bz QAc OAc OAc
— MeO
hikizimycin BzO Y/ ~OAe Gsteps € ;
—_— =
OAc OAc OAc
B20" Y \Pnth >< Ac0” Y Munac
OBz — — : OA
6 68221 Additional orbital interaction between OH ¢
o 6p=22: C4-N o™ and singly occupied orbital L hikizimycin ) Methyl peracetyl hikosaminide

Soc. 2020, ASAP. https://dx.doi.org/10.1021/jacs.0c06354

Inoue, M. J. Am. Chem.

Inoue, M. Nat. Chem. 2017, 9, 207. https://doi.org/10.1038/nchem.2639
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