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51 %
Ine + R’;SnH — R’;Sne + In—H

K

R—X + R’;Sne — Re + R';Sn—X

Re +Y=Z — R-Y—Ze

R-Y—-Z+ + R’;SnH — R-Y-Z-H + R';Sne



» Neutral reaction conditions

» Compatibility with radical acceptors containing
functional groups — carbonyls, enol ethers, and
enamines

» Compatibility with Lewis acids

» No necessity for protection of alcohol and amine
functional groups

» Compatibility with protic solvents — potential
for reaction in agueous systems

» Ease of quaternary center formation
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D. P. Curran, et al. J. Am. Chem. Soc. 1985, 107, 1448.



BHRESS5HIC-CIERRRA : FBBF38hT

I n :\ Bu38nH CN
CN 95%

Nucleophilic Electrophilic

radical acceptor alkene
C' ___Bu [ ___Ph COCHz  CHO
kel 1.0 8.4 84 3000 8500
EtO,C EtO,C O'Bu
cl + =\OfBu BU3S“H
EtO-C 60% COEt
Electrophilic Nucleophilic
radical acceptor alkene
EtOzC> Ph Ph Ph
EtO,C :N’\ \ ;Cochs
O
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(TMS)5SiH, AIBN, 75 °C

T

98%
COQMG

O

Z. Lu, Y. Li, J. Deng, A. Li, Nature Chem. 2013, 5, 679.

o Me H H
Mn(OAcC),, 3
Cu(OAc), |
- TMSEO,C Me
52%

PhO,S’

Z. Meng, H. Yu, ... A. Li, Nature Commun. 2015, 6, 6096.
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Initiator Groups
/SnBU3

S Bu3Sn° S
ROH > R > RO).\ » R-
X = SR, OR, SeR
Bu,Sn*
RX dent R-  + BusSnX X =Br, |
BusSn-
RSePh Hs=n > R- + BusSnSePh
0 o)
R — R
O—-N /> O—-N
S o)
0 R

R-H (C-H oxidation) ~ R—4 —



BHRESS5HC-CERRRM : 5|47,

5| &5 Me  Me

AIBN: Me—I—N=N—|—Me

o) o)
CN CN 0-0
NC
ACCN (V-40): N=N@
CN

Et3BI02, EtzZ“/Oz, ME3A|/02
UV light

Ru/lr complex or organic dye, visible light (photoredox)

Metal hydride

S

Bu,SnH, (TMS) ,SiH



0 i) TMSOTF, Et;N
j) IBX, MPO

o
o) Me > Y\‘ggm
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Br OBn 82% (2 steps) Br OBn

aplysiasecosterol A
22 11
CN
:c7<:> k) (TMS);SiH, V-40, 110 °C, 78%
V-40 or BuzSnH, AIBN, 100 °C, 23%
ORTEP of the methoxy
analogue of 22
1) KHMDS, TMSCI
Oy Br m) NBS
z n) O5; Me,S
-

91% (3 steps)

ORTEP of the methoxy
analogue of 23

Z. Lu, X. Zhang, Z. Guo, Y. Chen, T, Mu, A. Li, J. Am. Chem. Soc. 2018, 140, 9211. 10
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BHE5| 2R3 RN
ACO/I>’O cu(l) ; AC%/EH . MeS/[k o H
Me szo 91% © z g M;Eo

BusSnH, AIBN | 60%

- ,,,// Ly H
B Me @)
spiroteniopesine A

M. Dai, S. J. Danishefsky, J. Am. Chem. Soc. 2007, 129, 3498.
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Y. Chen, W. Zhang, L. Ren, J. Li, A. Li, Angew. Chem. Int. Ed. 2018, 57, 952. 13
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E;/l/ Bu;SnH, AIBN, Z
(o) Z (o) =z heat

|
A - J\J‘@ » R-H + CO, + Nx

DCC, DMAP SSnBu,

Hofmann-Loffler—Freytag reaction

H*, heat or UV light

base
R? _R? R _R2 1)

o UV light o N—
t-Bum g t-Bu Bu , ~t-Bu
N—t-Bu HN—¢t-Bu

Me / (o)
Br
X 92%

Y. L. Chow, T. W. Mojelsky, L. J. Magdzinski, M. Tichy, Can. J. Chem. 1985, 63, 2197. »



Hl&: Sm/l,, Sm/ICH,CH,
&R : reduction potential up to 2.05 V in the presence of HMPA

Aldrich: 0.1 M/100 mL, 625.95 RMB

a) Sml,-mediated activation of alkyl hlides

'Sm|2X
0 Smi, osml,
R1JLR2 R1 D R2

» Barbier reaction

» Ketyl-olefin coupling reaction
» Pinacol type coupling reaction
» Reduction

|
Sl m RS,
OSm|2
Sm|2
> R1 - R2

P. Girard, J. L. Namy and H. B. Kagan “Divalent Lanthanide Derivatives in Organic Synthesis. 1. Mild Preparation of Sml,
and Ybl, and Their Use as Reducing or Coupling Agents”. J. Am. Chem. Soc. 1980, 102, 8, 2693.

K. C. Nicolaou, S. P. Ellery, J. S. Chen. “Samarium Diiodide Mediated Reactions in Total

Synthesis”. Angew. Chem. Int. Ed. 2009, 48, 7140.
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ACHO  + =( > \/\r\gzo
Ph COOMe

78% Me

Ph/\)'ll-_l// “cooMe Ph/\MCOOMe

CHO \§<o Sml,, THF/HMPA
Mew"u ] -
o]

Me
91%

Curran, J. Am. Chem. Soc. 1988, 110, 5064.
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