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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




BHRENRS : Sl

AIBN, BuzSnH

17%

BU3SHH

A

80%
D. P. Curran, et al. 3. 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

Krel 23 35 1




BHHRESSNC-CERRRM : 5|&ZEREE

Initiator Groups

ROH

S S,SnBu3
BusSn-
> R. >
R S
X =S8R, OR, SeR
BusSn-
RX dent R-  + BusSnX X =Br, |
BusSn-
RSePh ———2 . R- + BusSnSePh
BusSn- R. ..OSnBuj
RNO, - N - R
0.
BusSn-
RSOzR > R




HHESSRC-CERRM : 51&7R]. St

AIBN: Me | N=N | Me

. o) o)
=]
g I k)l J CN CN 0-0
NC
ACCN: QNZN@
CN

Et;B/0,, Et,Zn/O,, Me3Al/O,

hv
g\.ﬂﬁ% Ru/lr complex or organic dye, visible light
Special reagent that increases reactivity of Si—H
M-H Bond so it may be used effectively in synthesis.
strength (kcal/mol) 74 79 84 90
"BugSniH [ME‘gSihSi_lH nBUgGEiH Et35i—lH
weakest Sn-H < Ge-H < Si-H

More competitive reduction by He abstraction from reagent
Giese Tetrahedron Left. 1989, 30, 681.
Ingold Int. J. Chem. Kinet. 1969, 7, 315.
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Rearrangements are possible

=

#“xgﬂph R = Ph

ARTRER PRSI N BBREPEE



HHEES5|ZRETRRMNAINA

N
Ly

TMS
OH 1) Zn/Ag 41\ ™S
Me It CHylp 57 O BuzSnH, AIBN__
2) Im,CS Me | | Benzene
Me=: reflux
Me Me==
Me
R. A. Batey, J. D. Harling, W. B. Motherwell, Tetrahedron 1992, 48, 8031.
S
AcO AcO H MeS/[( o H
@) Cu(ll) g M —
Me N jo 91% e O > Me 0
2
© @)
Bu3SnH, AIBN
60%
B H
- Me @)

spiroteniopesine A

M. J. Dai, S. J. Danishefsky, J. Am. Chem. Soc. 2007, 129, 3498.
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Y

/\‘/ /r Stork, vinyl radicals
Br =

%‘)\N’Me - e 1997
- Hart. J. Am. Chem. Soc. , 117, 6226
= —

12 %3
/

O N SePh —70
__/

Y
\
ﬁw

L
O~ SePh O

Chem Rev, 1999,99, 1991. Keck, Synlett, 1999, 1657
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n-BusSn®--.

e n-Bu3SnSePh o

'
'
'
N
\
W
[
'

TBSO

@)

TBDPSO/_<SnBu3

resiniferatoxin

M. Inoue et al. Chem. Sci. 2013, 4, 2364.
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JINEEZNEHEAZ RN

Barton Decarboxylation

CL
O ’Tl S (6] = | BI’CC|3 Br
- OH oN AIBN .
s 130°C

Barton—-McCombie Deoxygenation

O O O

NaH, CS, )J\ Bu3;SnH

Mel
Me)ro ) Me)ro Me)ro

Me Me Me

Barton, Mccombie J. Chem. Soc, Perkin1 1975,1574.
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BHEESSHC-CEFEMARM: 61 HrHmE

1. MW, 185 °C
2. TBSCI

Bu3SnH, AIBN,
toluene, 100 °C

OMe

TBSO"

Azadirachtin

S. V. Ley, et al. Angew. Chem. Int. Ed. 2007, 46, 7629. 14



BERESS5NC-CEER RN : S|4 Fhktai/ BELR M

SPh

Br
MeO Ol:.

HO

n-BuzSnH, AIBN,

_Ts benzene, 130 °C

Me

6-endo-trig

MeO

MeO

HO"

Ts

i

Me”N

>5/: = -SPh
O

H™ oH

l 5-exo-trig
;I's
Me—N
*|I=—~SPh

O
H

OH

Morphine

15

K. A. Parker, et al. J. Am. Chem. Soc. 1992, 114, 9688.



a) t-BuOK, 21 b) Cul, 23
- Me
91% 70%
CO,Et
c) AIBN, BuzSnH 87%
Me O
d) DBU - ’\\N
e) MelLi
- > M
H °
Me 66% (2 steps) .
OH Me
CO,Et
ORTEP of 1 1: ileabethoxazole Me Me 25 2

M. Yang, X. Yang, H. Sun, A. Li, Angew. Chem. Int. Ed. 2016, 55, 2851.
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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

Sml |
R=X STILX R* =L
- 2
O Sm|2 - j)\smlz Sm|2
R1JLR2 R1 D R2

»Barbier reaction

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

RSml,

OSm|2

R1"TR2

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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SmLZ25RC-CEFRARN: S| Barbier reaction

BI‘/\/(OAC 2 Sml,
(I = CH3CN
© HMPA-t-BuOH ©

61%
Inanaga Tetrahedron Lett. 1991,32,1737.

Br Sm|2
[ IN/\/ THF N

| HMPA-t-BuOH Ac
Ac 88%

Molander J.Org.Chem.1990, 55, 6171.

Me,, Me

Me,, A{\,Me

Sml2 Me
60%

o
I
v'

Y

HO

|
TBS OMe

TBS OMe

Kendomycin
18

J. T. Lowe, J. S. Panek, Org. Lett. 2008, 710, 3813.



SmL,Z2E5RNC-CEBER R : HRE-HEMpinacol KEFEL

2 equiv Sml,

Ph
THF-HMPA 0
>
pp\~CHO  + =< 1.5 equiv i-PrOH o)
COOMe vy
0

Me
Sml, o H*
-OMe
osm(ill) ,— Me o’sm(,uz
Ph TH A COOMe Ph “CooMme

Inanaga, Tetrahedron Lett. 1986, 27, 5763

THE-HMPA O -
Me 0
Curran, J. Am. Chem. Soc. 1988, 110, 5064.

OTBDPS

OTBDPS OTBDPS
>< lujiCHo ZSmlz .~ >< iy OH . >< my \\\\\OH
CHO t
07 THFE;;/UOH 0~ ~0H 07> ~OH
OTBDPS ° OTBDPS OTBDPS
92:8

19
Chiara Tetrahedron Lett. 1994, 35, 2969.



Ti(INE5C-CREMRR M : McMurry R

Mg-Hg
O > \\\\\OH
TiCly, THF
43% ""OH

Me
@) Me

McMurry J Org Chem. 1977, 42, 2655.

TiCly+(DME),

Zn-Cu, DME,
70°C
23%

K. C. Nicolaou, Z. Yang, et al. Nature 1994, 367, 630.
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